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c. Poro3uxa 2023r

IHHOACHUTEJIBHASA 3AIIMCKA

Pabouyas mporpamMma no XMMHHM Ha YpOBHE OCHOBHOTO 00111er0 00pa3oBaHus
COCTaBJICHA Ha OCHOBE MOJIOKEHU U TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS
OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMBbl, TIpe/icTaBleHHbIX B DenepaibHOM
rocyapCTBEHHOM 00pa30BaTeIbHOM CTaHJapTe OCHOBHOTO O01IEro o0pa3oBaHusl,
YTBEPKJICHHOTO TTpuKa3oM MuH#cTepcTBa 00pa3oBaHus U Hayku PO Ne 287 ot
31.05.2021, c yuerom IIpumepHoOil mporpammbl Bocriutanusi, OCHOBHOM
obpazoBatenbHol porpaMmbl MBOY Porosuxunckas OOILl ocHoBHOro 0011ero

oOpa3zoBaHus, AJIaNTHPOBAHOOH IMPOrPaMMbl OCHOBHOT'O 00IIero oOpa3oBaHus

MBOY Porosuxunckas OOILI.

- [Tonoxxenuem o paboueit mporpamme ydaeOHOTO TIpeamera, kypca MbOY
Porosuxunckas OOILLl u opreHTHpOBaHa Ha peaiu3al|Io B LIEHTpe 00pa30BaHUs
€CTECTBEHHOHAYYHOW U TEXHOJIOTHYECKON HanpaBiIeHHOCTeN « Touka pocray,
co3nanHoro Ha 6aze MbBOVY «Poro3uxunckas OOIL» ¢ nenpio pa3BuTUs y
oOy4Jaronuxcs €CTeCTBEHHOHAYYHOM, MaTeMaTu4ecKon, HH(HOPMAIMOHHON
IrPaMOTHOCTH, (POPMHUPOBAHUS KPUTUUECKOTO U KPEaTUBHOTO MBIIIICHUS,
COBEPLICHCTBOBAHMS HABBIKOB €CTECTBEHHOHAYYHON U TEXHOJIOTMYECKON
HAIpPaBJIEHHOCTH, a TAKXKe ISl MPAKTUYECKOM OTpabOTKH y4eOHOro MaTepuasa mo

y4eOHBIM npeaMeTam «Dusnukay,«Xumus», «bromorus, « TexHomorus.

Ha 6a3e mentpa «Touka pocra» oOecrmeynBaeTCs pearnu3arus
00pazoBaTeIbHBIX porpamMm €CTeCTBEHHOHAYYHOM u
TEXHOJIOTUYECKOM HalpaBICHHOCTEH, pa3paO0TaHHBIX B COOTBETCTBUH
¢ TpeOOBaHHUIMH 3aKOHOJATEILCTBA B chepe 00pa30BaHUs U C YUIETOM

pekoMeHnanuii  denepaibHOrO  omeparopa ydeOHOTo MpeaMeTa



«Xumus». OOpa3oBaTenibHas MporpaMMa IMO3BOJIIET MHTETPUPOBATH
peaiuzyeMble 3/1€Ch IOAXOJbl, CTPYKTYpY U COJIEpKaHue Ipu
opranu3zanuu OoOy4eHHs XUMHH B 8—9 Kiaccax, BBICTPOGHHOM Ha
0aze 1000ro M3 JOCTYMHBIX YUE€OHO-METOJUYECKHX KOMILIEKCOB

(YMK). Ucnonws3oBanue o0OpyI0BaHUS IIEHTpa
«Touka pocTa» MO3BOJIIET CO3/IaTh YCIOBUS:

*JJIA paCIMPCHUA COACPKAHUSA MKOJIbHOTO XUMHYCCKOTI'O 06p8,30BaHI/I$I;
*JIA ITOBBIIICHU A I103HABATEILHOU AKTHBHOCTHU 06yanOHIHXC$I B

GCTGCTBGHHOHaquOﬁ O6J'IaCTI/I;

]ISl Pa3BUTHUS JUYHOCTU peOCHKA B Mpolecce 00yUYeHHs] XUMUH,
€ro CrnocoOHOCTeH, (OopMUpPOBaHUS U YAOBIECTBOPEHHUS COLMAIBHO
3HAYMMBIX UHTEPECOB U MOTPEOHOCTENH;

o171t pabOTHI C OJAapEHHBIMU IIKOJBHUKAMH, OpPTaHU3AIMH HUX
Pa3BUTHSL B PA3IMYHBIX O0JacTsX o0O0pa3oBaTeNbHOM, TBOPUYECKOU

ACATCIbHOCTH.

[Tpumensisa uudposbie 1a0OpaTOPUH HA YPOKAX XUMUH, yUalUeCs
CMOTYT  BBIIIOJIHUTH  MHOXECTBO  JTAOOpPAaTOpHBIX  paboT

HKCIIEPUMEHTOB TI0 MPOTPAMME OCHOBHOM IIKOJIBI.

OO0miee 4MCiIO OTBEICHHBIX HA W3YyUYEHHE XMUMHUHU COCTaBIsAeT 136
yacoB: 8 kiacc 68 yacoB ( 2 yaca B Heneno), 9 kinacc 68 yacos ( 2

yaca B HEJIEIIO0)

Conep:xanune yueOHOro npeamera « Xumus» B 8 kiacce.
Tema 1. [lepBoHauanbHble XUMUYECKHE NOHATHUSA (21 4.)

[Ipenmer xmmuu. XuMHsS KakK 4YacTh €CTECTBO3HaHMs. BemecrBa u ux
cBoicTBa. YnCThIC BelllecTBa U cMecH. MeTo/ibl TO3HAHMS B XUMUU: HAOII0/ICHHE,
skcepuMeHT. [IpuemMbr Oe3omacHoi pabOThI ¢ 00OpPYAOBaHMEM U BEIECTBaAMHU.
Crpoenne minameHnd. Yuctele BemectBa U cMecd. CrocoObl OYMCTKHM BEIECTB:

OTCTanBaHHC, (bHJ'IBTpOBaHI/Ie, BbIIIAPUBAHUC, KPUCTAILUIM3AOWA, AUCTHILIALMA.



Ousnyeckue W XHUMUYECKHE SBJICHUA. XHUMUYECKHe peakuuu. I[IpusHaku
XUMUYECKUX PpEAKUUA M YCIOBHS BO3HUKHOBEHHMS M TEUYEHUS XUMHUECKUX
peakiui. ATOMBI, MOJEKYJbl W HOHBL. Bemecrtsa MOJEKYISPHOTO U
HEMOJICKYJIIPHOTO  cTpoeHus. Kpucrammmdyeckue wu  aMopdHBIE BEIIECTBA.
Kpucrannuueckne pemeTku: HOHHAsA, aTOMHAas U MojekyJsgpHas. [Ipocteie u
CJI0’KHBIE BEIIECTBA. XMMHUYECKUN 3JIEMEHT. MeTaiibl 1 HEMETAJUIbl. ATOMHAast
eauHuna waccel. OTHOcCUTENbHAs aToMHas Macca. S3bIK  XUMUU. 3HaKH
XUMHYECKUX 3JIEMEHTOB. 3aKOH ITOCTOSHCTBA COCTAaBa BEILECTBA. XHWMHUYECKHUE
dbopmynel.  OTHOCUTENbHAs  MOJEKyJsipHas  macca. KadecTBEHHBI
KOJIMYECTBEHHBI COCTaB BEIIECTBA. BBIYKMCICHUS MO XUMUYECKUM (HopMysiam.
MaccoBast [0Ji1 XMMUYECKOTO 3JIEMEHTA B CJIOKHOM BEIIECTBE. BalleHTHOCTH
XUMHUYECKUX 3JeMeHTOB. OmnpeseieHre BaJIGHTHOCTH JJEMEHTOB 1O (GopMysiam
OuHapHbIX coenuHeHud. CocTaBleHHE XUMHUYECKMX (QopMyn  OMHApPHBIX
COCIMHEHUN TI0 BAa-JIGHTHOCTH. ATOMHO —MOJIEKYJISIPHOE Yy4YE€HHUE. 3aKOH
coxpaHeHus: Maccel BemectB. JKu3Hp u aestenbHOCTh M.B. JlomoHOCOBa.
XUMHUYECKHE YpAaBHEHUS. TUIIBI XUMUYECKUX PEAKIIHAM.

Jlabopatopnas pa6ota Ne 1. CpaBHEHHE CBOWCTB TBEPBIX KPUCTALTUICCKUX
BelIECTB U pacTBOpoB. [IpakTtuueckas padora Ne 1. [Tpuémbr 6e30macHoii pabOTHI C
obopynoBanueM u BeniectBamu. CtpoeHue rmiamenu Ilpaktudeckas padora No2.
Ounctka 3arps3HEHHOW moBapeHHOW comm JlaGoparopras pabGora Ne 2
O3HakoMJieHHE ¢ O00pa3llaMH TMPOCTBIX M CIIOXHBIX BEIIECTB, METAJIOB U
HemeTaiuioB. JlabopatopHas pabota Ne 3 PasnoxkeHue OCHOBHOrO KapOoHaTa
meau(Il). Peakuus 3amenieHuss MeIu Keae30M.

Tema 2. Kucnopoa. Oxcupsl. ['operue (54.)

Kucnopon. Haxoxnenune B npupoae. [lonyuenue kucimopoaa B saboparopuu
Y IIPOMBINUIEHHOCTH. PU3NUECKUE U XMMUYECKUE CBOMCTBA KUCIOpoaa. ['openue.
Okcupnpl. [Ipumenenue kucinopona. Kpyrosopor kucnopoga B npupojge. O30H,
aJutoTponus Kucioposa. Bo3myx u ero cocras. 3ammra atMocepHOTO BO3ayXa OT

3arpsA3HEHUN



JlaGoparopnas pabora Ne 4 «O3HakomiieHHE C 0Opa3laMH OKCHIOB
[Ipaktuueckas padora Ne3. [Tonyuenue u cBoiicTBa kucimopoza 11

Tema 3. Bogopon (3 1) Bomopon. Haxoxnenue B mnpupope. Ilomyuenue
BOZIOPO/Ia B JIaOOpaTOpuM W MPOMBINUICHHOCTH. DU3Mveckne W XUMHYECKUE
cBOMcTBa Bojoponaa. Bomopon — BoccraHoBuTenb. Mepbl 0€30MaCHOCTH TIPU
pabote ¢ Bogopoaom. [Ipumenenue Boiopoia

JlaGoparopuas pabora Ne 5 «BzammoneicTBHe BOIOpOJa C OKCHIOM
meau(Il). Ilpaktuueckas padora Ne4. [TonydeHne BOAOpOJIa U HCCIEOBAHUE €rO
CBOWCTB

Tema4. Bona. PactBops! (5 u)

Bonma. MeToasl onpenieneHust cocTaBa BOAbI — aHANU3 U CUHTE3. Du3nueckue
cBolicTBa BOJbIl. Bojma B mpupoae M cHocoObl €€ OYMCTKH. Aspamus BOJIBL.
XuMuyeckne cBoucTBa BOAbl. I[IpumeHenue Boxpl. Boma — pacTBOpHUTEND.
PacTBopumMocCTh BemiecTB B Bojie. MaccoBast 10151 paCTBOPEHHOTO BELIECTBA.

[Ipaktuueckass pabora NeS5. [IlpurotoBieHwe pacTBOpPOB CoOJield C
OIPEICIIEHHON MAaCCOBOM JOJIEM PACTBOPEHHOTO BELIECTBA

Tema 5. KonnuecTBeHHbIE OTHOIIEHUS B XUMUH (7 1)

KosmmuecTtBeHHble OTHOLIEHUsT B xuMuU. KommuecTtBo BemectBa. Mouib.
Monsipnass Macca. 3akoH ABoraapo. MossipHblii 00beM ra3oB. OTHOCHUTENbHAs
MJIOTHOCTH Ta30B. OObEMHBIC OTHOIICHUS Ta30B IPU XUMUYECKHUX PEAKIIHSX.

Tema 6. OcHOBHBIE KJIACChI HEOpraHu4Yeckux coeauuenuit (11 )

Baxneimme Kinacchl HEOPraHWYECKUX coeauHeHM. OKCHIBL: COCTasB,
kinaccuukanusi. OCHOBHBIE M KHUCIOTHBIE OKCHUIbl. HomeHkiaTypa OKCHIOB.
OuU3NYECKUEe M XUMUYECKHE CBOWCTBA, IOJYYEHHE W TPUMEHECHUE OKCHUIOB.
I'mapokcuasl. Knaccudukamus ruapokcuaoB. OcHoBanus. CocraB. Illenoun u
HEpacTBOpUMBbIE OCHOBaHus. Homenknarypa. @Pusnueckne H XUMUYECKHE
CBOMCTBa OCHOBaHMHM. Peakuus HeuTpasmsanunu. llomyueHne W npuMeHEHHE
ocHOBaHMi. AmdoTepHble okcuabl W ruApokcuasl.  Kucmorel.  Cocras.
Knaccuduxanus. Homenknatypa. dusnyeckue U XUMHUYECKUE CBOMCTBA KHUCIOT.

Psan aktuBHoctu MmetamioB. Conu. CocrtaB. Kiaccudukanus. HomeHknatypa.



dusnueckue cBouWcCTBa cojei. PacTBopuMocTe conedl B BOoJe. XHUMHUYECKUE
cBoiicTBa comneit. CriocoOwl noyyeHus coneit. [Ipumenenue coneii. ['eneTnueckas
CBSI3b MEX]ly OCHOBHBIMU KJIACCAMU HEOPTaHUYECKUX COCIUHEHUM.

JlabGopaTopnas pa6ora Ne 6 «CBoiCTBa pacTBOPHMBIX W HEPACTBOPUMBIX
ocHoBaHui» JlabopaTopnas pabota No 7 «llomyueHue u CBOMCTBa THApPOKCHAA
uuHka» Jlaboparopnass pabora Ne 8 «BzaumopeiicTBUE KHUCIOT C METaJLJIaMU»
Jlabopatopuasi padora Ne 9 «CnoiictBa coneit» I[lpaktuueckas padora Neb.
Pemienne  skcnepumeHTanbHBIX  3aad N0 Teme«BaxkHeWmme — KIacchl
HEOPraHUYECKUX COCIUHEHUIN

Tema 7. [lepuonuueckuii 3aKkoH U cTpoeHue atoma (7 4)

[lepBble MOMBITKK KJACCU(PUKAIMU XUMHUYECKUX 3yieMeHTOB. [lonsitue o
IpyIIax CXOAHBIX 3JIEMEHTOB. EcTecTBEHHbIE CEeMENCTBA 1IEIIOYHBIX METAIOB U
rajoreHoB. bmaropomssie rasel. [lepumomuueckuit 3akoH J|.M.Menneneena.
[lepnonnueckas cucTeMa KaK €CTECTBEHHO — Hay4yHO€ KiaccU(pUKaius
XUMHUYECKUX DJIEMEHTOB. TaOmuuHas Qopma MpeAcTaBieHHs KiaccupUKaIuu
XuMuueckux aneMeHToB. Ctrpyktypa Ttabmunbl «llepuoandeckas cucrema
xumudeckux snementoB J[.M. MenneneeBay (kopotkas ¢dopma): A- u b- rpymisl,
nepuoabl. PU3NYECKUN CMBICT TOPSIKOBOTO AJIEMEHTA, HOMEpa MEPHOJIa, HOMEpa
rpynnel (A snemeHToB A-rpynm). CrpoeHue aroMa: SApO M 3JIEKTPOHHAS
obomouka. CocTaB aTOMHBIX Sep: NPOTOHBI W HEUTPOHBI. M30TOmBI. 3apsia
aTOMHOTO siApa, MaCCOBOE YHUCIIO, OTHOCUTENbHAs aroMHas macca. CoBpeMeHHas
(hopMyJIMPOBKA MOHATUS «XUMHUYECKUM JIEMEHT».DJIEKTPOHHAs 000JI0UKa aToMa:
NOHATHE 00 JHEPreTUYEeCKOM YpOBHE (IJIEKTPOHHOM CJIO€), €ro EMKOCTH.
3aloJHEHUE DJICKTPOHHBIX CJIOEB Yy AaTOMOB 3JJIEMEHTOB MEPBOrO —TPETHETO
nepuosioB. CoBpemeHHass (HOPMYITUPOBKA TEPHOJUYECKOTO 3aKOHA. 3JHAUYCHHE
nepruoanyeckoro 3akona. Hayunsie goctmxkenns J[.U. MenneneeBa: ucnpapieHne
OTHOCUTEIIBHBIX ATOMHBIX MAacC, MPEICKAa3aHHE CYIIECTBOBAHUA HEOTKPBITHIX
AJIEMEHTOB, NMEPECTAHOBKM XUMHUYECKHX 3JIEMEHTOB B IMEPHOJMYECKON CHCTEME.
Kuznp u gearenpHocts .M. Menaeneena.

Tema 8. CtpoeHue BelecTBa. XuUMUUecKas CBsizb (7 1)



DNEeKTPOOTPUIATETbHOCTh XUMHUYECKUX 3JIEeMEHTOB. (CTeneHb OKHUCIICHHS.
CpaBHEHHE CTENEHU OKUCIEHUS M BaJeHTHOCTH. OCHOBHBIC BUbI XUMHYECKOM
CBSI3U: KOBAJICHTHAsl HEMOJISIPHAs, KOBAJICHTHAs MOJISIpHAs, HOHHAs. BalleHTHOCTH
AJIEMEHTOB B CBETE€ »JJIEKTpOHHOW Teopun. CteneHb okucieHus. IlpaBuna

OIpCACICHHA CTENEeHEN OKHUCJICHUS DJICMEHTOB.

Conep:xanue yueOHOro npeaMera « Xumus» B 9 Kiacce

[ToBropenue kypca xumuu 8§ kimacca (5 u). llepuonuueckuid 3akoH U
nepuoanyueckas cucrema xum. snemeHToB . V1. MeHneneeBa B CBETE CTPOEHUSA
atoMoB. Xumudeckas cBsa3b. CrpoeHne BemectBa. (OCHOBHBIE — KJIACCHI
HEOPraHUYECKUX COEAMHEHMN: HUX cocTaB, Kiaccudukanusi. OCHOBHbIE KJIacChl
HEOPraHMYECKUX COEIUHEHMI: HX CBOMCTBA. Pacu€rbl MO XHWMHYECKUM
YPABHEHUSIM.

Hemonctpanuu. Tabmuma «Buasl cBszei». Tabmuna «Tunmbel KpUCTATUYECKUX
PELIETOK»

Paszgea 1. MHorooopasue xumu4yeckux peaxkuui (18 v).

Tewma 1. Knaccudukaruss XuMuueckux peaxiui (6 1)

Knaccudukanms XuMUYECKUX pPEaKUuid, peakUuud COEAUHEHHS, PpPa3JIoKEHUS,
3aMenieHus, oOmeHa. OKHCIUTENbHO -  BOCCTAHOBHUTEIBHBIE  pEaKLUU.
Okucnurenb, BOCCTAHOBUTENb, MPOLIECCHl  OKHUCJIEHUS, BOCCTAHOBIICHHS.
CocTtaBneHue ypaBHEHMIl OKHUCIHMTEIBHO - BOCCTAHOBHUTEIBHBIX pEaKIUil C
MOMOIIBIO METOIa 3JIEKTPOHHOr0 OanaHca.

TeruioBele  3(PQexTbl  XUMHUYECKMX  peakiuil.  DK30TepMUYECKHE U
SHAOTEPMUYECKUE PEAKLIUH.

Tepmoxumuueckne ypaBHeHHS. CKOpOCTb XUMHUYECKUX peakuuil. DakTopsl,
BIIMSIOIINE HA CKOPOCTh XMMHUYECKUX peakuuid. [lepBoHadanbHble npeacTaBieHUs
O KaTaJIu3e.

Lemoncmpayuu. /lemoncmpayus onvimos, GulACHAIOUWUX 3A8UCUMOCHb CKOPOCU

XUMUYECKUX PeaKyuii Om pasiuidHbix pakxmopos.



Tabauyvr «Obpamumvie peakyuuy, «Xumuueckoe paenogecue», «Ckopocmo
XUMUYECKOU pearyuuy.

Pacuemnvie 3a0auu. Pacuemvi no mepmoxumuueckum ypasHeHUs M.
Ilpakmuueckana paooma Nel. H3yuenue e61uaAHuA Yca08uil NPoEedeHUA
XUMUYUECKOIU peaKyuu Ha eé CKOPOCHb.

O6patumebie peakiuu. [loHsITHE O XUMUYECKOM PABHOBECHHU.

Tewma 2. Dnexkrponutudeckas auccoruanus (12 1)

XUMUYECKUE PpEakluy, WAYIIME B BOJHBIX pacTBOpax. OJIEKTPOIUTHI U
HeaneKTpouThl. Monbl. KaTnoHbl 1 aHnOHBL. [ WpaTHast Teopusi paCTBOPOB.
DNEKTPONIUTUYECKAsT JIUCCOIMAIMS KHUCIOT, OCHOBaHMM, cosieil. Crnalbie u
CUJIbHBIE BJeKTponauThl. CTeneHb aucconuanuu. Peakuun HOHHOTO OOMEHa.
VYcnoBus mpoTeKaHHWS peaknuid oOMeHa 10 KOHIA. XHMHYECKHE CBOWCTBA
OCHOBHBIX KJIACCOB HEOPraHWYECKUX COCJWHEHHM B CBETE MpeACTaBIeHUU 00
AJIEKTPOJUTUYECKON JUCCOLMAIMN W OKHCIHUTEIBHO — BOCCTAHOBUTEIBHBIX
peaKIusX.

[TonsiTHE O TUIPOIU3E COJIEM.

Pacuémui no ypasnenusam xum. peaxyutl, eciu 00HO U3 8ewecms 0aHo 6 U3DbIMKe.
Lemoncmpayuu.  Hcnovimanue pacmeopog  eewecms HA — INEKMPUUECKYIO
npo8oouUMocms. /[eudicenue uoHo8 8 INEeKMpUYeCcKOM noJe.

Jlabopamopnwie onvimul. Peakyuu obmena mesxrcoy pacmeopamu 31eKmpoaiumos.
Ilpakmuueckaa padoma Ne2. Peuwtenue IKcnepumenmaibHulX 3a0a4 no meme
«Ceoiicmea Kuciom, 0CHOBAHUIL U COJ1ell KAK 3JIeKMPOIUNO08)).

Koumponvnas paboma Ne 1 no memam «Knaccugpuxayus xumuueckux peaxyuti» u
«nexmporumuyeckas OUCCOYUayusLy.

Pa3znen 2. MHorooopa3sue BemiecTs.

Tewma 3. I'anorenst (4 )

Hemeramnel. ['anorensi. IlonoxeHne B NEPUOAMYECKON CHCTEME XUMHUYECKHX
3JIEMEHTOB, CTPOEHHE UX aTOMOB. HaxoxaeHnue B mpupoe.

POU3nYECKUe U XUMHYECKHE CBOWCTBA TajoreHoB. [lolyyeHue W mpuUMEHEHUE

rajJjloreHoB. Xjop. dusznueckne M XMMHYECKHE CBOWCTBA Xjopa. IIpumenenume



xjopa. XmnopoBojaopoa. dPuznueckue cBoicTBa. ITonyuenue. ConsiHas KUCIoTa U
ee conu. KauecTBeHHasi peakuusi Ha XJIOpUA — UOHBI. Pacnio3HaBaHue XJIOPHUOB,
OpOMMJIOB, HOJUIOB.

Llemoncmpayuu. Quszuueckue ceovcmea 2anozenos. Ilonyuenue xaoposooopooa u
pacmeopeHue e2o 8 8ooe.

Jlabopamophnvie onvimul.  Pacnosnasanue consHoOU  KUCIOMbl,  XJIOPUOOS,
OPOMUO08, UOOUOO08 U 100a.

Ilpakmuueckaa paooma Ne 3. Ilonyuenue conanou Kuciomsl u uzyuenue eé
ceoucme.

Tema 4. Kucnopon u cepa (6 u)

Kucnopon wu cepa. IlosoxxeHne B NEPUOJUYECKOM CHUCTEME XUMHUYECKHX
AJIEMEHTOB, CTpoeHue ux aromoB. Cepa. Asnorponus cepbl. Puznueckue u
XUMUYecCKHue cBoMcTBAa. Haxoxnenue B npupone. IIpumeHenue cepsl.
CepoBoaopoa. CepoBoiopoaHas KUCIOTa U e€e conu. KadecTBeHHas peakius Ha
cynbduna- nonsl. Oxcun cepsi (IV).

Cepnast kuciora. XUMUYECKHUE CBOWCTBA pa30aBIECHHON W KOHIIEHTPUPOBAHHOM
cepHoi KHCIIOThL. KauecTBeHHas peakiusi Ha Cyiabdar- HOHBL XHUMHUYECKHE
peaKkiuu, Jexane B OCHOBE IMOJIYUYEHHS] CEPHOM KHUCIOThI B MPOMBIILICHHOCTH.
IIprMeHenne cepHON KUCIIOTHI.

Hemoncmpayuu. Annomponusi kuciopooa u cepuvl. 3HAKOMCMEO ¢ 00pazyamu
NPUPOOHBLX CYNbDUO08, CYIbHAMO8.

Jlabopamophwvie onvimsi. Pacnosnasanue cyaivghuo-, cynvgum- u cyivgam-uonos
8 pacmeope

Ilpakmuueckas paboma. Pewenue >KcnepumMeHmanibHblX 3a0ady Ho meme
«Kucnopoo u cepay.

Tema 5. Azot u docdop (9 u)

A30T1 u docdop. [lonoxeHue B nepuoguIECKO CUCTEME XUMUYECKUX AJIEMEHTOB,
CTpOEHHE MX aTOMOB. A30T, (PU3NYECKUE M XMMHYECKUE CBOWCTBA, MOJIYYCHUE H
npuMeHenue. KpyroBopot azora B nipupoje. AMMuak. @u3ndecKue U XUMUYECKHE

CBOMCTBa, mojiydeHue, npuMeHeHnue. Conum aMMOHHs. A30THasg KUCIOTa M €€



cBoiicTBa. OKHUCIUTENbHBIE CBOMCTBA a30THOM KHUCIOTHL. IloyueHuwe a30THOM
KUCIIOTHI B JTa0OpaTOpUu. XMMUYECKUE PEAKIUH, JIEKAIIME B OCHOBE TMOJIYyUYCHHUS
a30THOM KUCIOTHI B IpoMbIlieHHOCTH. [IpuMenenne. Conu. A30THbIE yAOOpEHMUS.
dochop. Ammorponuss. Ousznyueckne u xumudeckue cBorictBa. Oxcuna ¢ocdopa
(V). ®ocdopnas kucioTa, €e CoJIM U YI00peHHUS.

Lemoncmpayuu. Ilonyuenue ammuaxa u e2o pacmeopenue 8 ooe. O3naxomieHue
C 0Opasyamu NpUpPoOHbIX HUMpPaAmos, gocpamos.

Jlabopamophvie onvimul. Bzaumooleiicmgue conell aMMOHUsL CO WeNI0YAMU.
OsHakomaeHue ¢ asomusimu u pocopHviMu YOoOpenusmu.

Ilpakmuueckasa paooma NeS. Ilonyuenue ammuaxa u uzyuenue e2o c80iUcCma.
Pewenue 3a0au na onpedenenue maccosoti (00vEmHOLU) 0oau 8bIX00A NPOOYKMA
peaxyuu om meopemudecku 603MOHNCHO2O.

Tema 6. Yraepoa u kpemuuii (8 4)

Yraepoa u kpemuuii. [lonoxeHne B NEPpUOANYECKON CUCTEME, CTPOCHUE ATOMOB.
VYrnepon. Amnorponus. @PuU3NUecKHMe W XUMHUYECKHME CBOMCTBA YIJIEPOJa.
AncopOuusi. Yrapublil rasz. Yriekucnblii ra3. YroibHas KUCIOTa U €€ COJIH.
KauecTBeHHas peaknus Ha kKapOoHAT — HOHBL. KpyroBOopoT B mpupoie.

Kpemunii. Oxcua kpemuus (IV). Kpemuueast kuciora u ee comu.

Crekno. I{emeHT.

Hemoncmpayuu. Kpucmannuueckue pewemxu aimaza u epaguma. 3HaKomcmeo ¢
obpazyamu npupooHsiX KapooHamos u curuxamos. O3naxomienue ¢ paiudHblmMu
guoamu monauea. O3Hakomienue ¢ 6UOaAMu Cmexid.

JlabopamopHvie OnwvIMul. Os3naxomnenue co ceoucmeamu u
83aumonpespawjenusmMy  Kkapoonamos u euopoxkapoonamos. Kauecmeennvle
peaxkyuu Ha kapbonam- u CUIUKAM-UOHB.

Ilpakmuueckasa paooma Ne6. Ilonyuenue oxkcuoa yenepooa (IV) u uzyuenue e2o
ceoiicme. Pacnosznaseanue kapoonamoe.

Pewenue 3a0au na evluucnenue maccvl unu 00bEMA NPOOYKMA peaxkyuu Hno
U38eCMHOU Macce uiu 00vbEMY UCXOOHO20 Beuecmad, CO0epI*HCaALe20 NPUMECH.

Konmponvuas paboma Ne2 no meme « Hememannoiy.



Tema 7. O6mue coiictBa meTayioB (11 q)

Meramnbl.  IlonoxeHne B NEPUOAUMYECKOM CUCTEME, CTPOCHUE aTOMOB.
Merammueckass cBsA3b. Duznueckue CBOMCTBA. Psij aKTUBHOCTM METAIJIOB.
cBoiicTBa MeTauioB. O6mwme crmocoos! momydeHus. CrtaBbl METAJIIOB.

[Ilenouynbie MeTaibl. [lomoxxeHne B NEPUOIUYECKON CUCTEME, CTPOEHUE aTOMOB.
dusnueckue U XumMudeckue cBoicTa. IIlpumenenune. Haxoxaenue B nmpupo/e.
[Ilenouno3emenbHble  MeTabl. [lomoxkeHne B MNEPUOAMYECKON  CHCTEME,
cTpoeHue aroMoB. @Puznueckue U XUMHYECKHME CBoicTBa. [IpuMeHeHwue.
Haxoxnenne B npupoae. MarHud W KajdblUKd , UX BAKHEUIINE COCAUHCHUS.
XKecTkocTh BOJIBI U CITOCOOBI €€ YCTpaHEHHUSI.

Amomuanii. [lonoxeHne B NEPUOAMYECKOM CHUCTEME, CTPOCHHE aTOMOB.
duznyeckue M xumuuyeckue cBorcTtBa. [Ipumenenuwe. HaxoxaeHue B mpupoje.
AMQOTEPHOCTH OKCH/IA U THAPOKCHUIA ATFOMUHMUS.

Keneso. IlonoxkeHne B NEPUOANMYECKON CUCTEME, CTPOCHHE aTOMOB. PU3HUECKHE
U XuMu4eckue cBoucTBa. llpumenenue. Haxoxnenue B mpupoxne. Baxuenuine
COCJIMHEHUS JKelie3a: OKCHJbI, TuApokcuabl U conm sxene3a (II) u xeneza (III).
KauecTtBeHHas peakuys Ha UOHBI.

Jlemoncmpayuu. 3Hakomcmeo ¢ 0Opasyamu 8adCHeUwux coneti Hampus, Kaius,
NPUPOOHBLIX COEOUHEHUU KAalbyus, pyoamu dcenesd, COCOUHEHUSMU aTIOMUHUSL.
Bzaumooeiicmeue wenounvlx, wenouHO3eMeNbHbIX MEemAallo8 U aNOMUHUS C
soooti. Coicueanue dxeeneza 8 KUCI0pooe U Xiope.

Jlabopamophvie onvimwi. [lonyuenue 2udpoxcuoa anoOMuHus U 83aumooelicmaue
eeo ¢ kucromamu u wenowamu. llonywenue euopoxcuoos owcenesa(ll) u (Il) u
g3aumooelicmeaue ux ¢ KUCI0mamu u ueiodamu.

Ilpakmuueckaa padoma Ne7. Pewenue 3kcnepumenmaibHulX 3a0a4 no meme
«Memannwl u ux coeOuHenu).

Koumponwvnaa paboma Ne3 no meme «OQoduque ceoiicmea Memasiios»

Pa3znen 3. KpaTkuii 0030p BaxkHelIIUX OPraHUYeCKUX BelleCTB.



IIpenmer opranmyeckon xumuu. Heopranmdyeckue m OpraHMYECKUE COCIUHEHUS.
VYrnepon — ocHOBa ku3HU Ha 3emiie. OCOOEHHOCTH CTPOEHHUs aToMa yriepoja B
OpraHUYECKUX COCTMHEHUSX.
Yranesonopoasl. IlpenenbHpie  yrieBogopoasl. MeraH, 3TaH, MPOIAH.
CrpyktypHble (DOpMysbl YII€BOAOPOJOB. ['oMosorudeckuii psii mpeaesIbHbIX
yriieBoiopoioB. ['omosnoru. @u3nyecknue U XUMUYECKHE CBOMCTBA MPEACIIbHBIX
yrieBojiopooB. Peakuuu ropenne u 3amenieHus. HaxoxzaeHue B mpupoe.
IIpumenenue.
HenpenenbHble yriaeBogopoabl. DTUICHOBBIN Psill HENPEAEIbHBIX YIIEBOJOPOIOB.
OtuiieH. ODusnyeckne W XUMHYECKHE  CBOMCTBA  dTWiIeHa.  Peakuus
npucoequnenusi.  KauecTBeHHble — peakuuu.  Peakuus — moauMepu3aluu.
[Tonuatrnen. [lpumenenne aTuneHa.
ALICTUIICHOBBIN  psii HENPEAECIbHBIX YTIEBOAOPOJOB. AmeruneH. (CBoHCTBa
anernieHa. [I[pumenenue.
[IpousBoansie yraeBogopoaoB. KpaTkuii 0030p OpraHMYecKUX COEAUMHEHHI:
OJIHOATOMHBIE CIIUPTHI, MHOT0AaTOMHBIE CLIUPTHI, KAPOOHOBBIE KUCIOTHI, CII0XKHBIE
3(UPBI, KUPBI, YTIEBOIbI, AMUHOKUCIIOTHI, Oenku. Poibs 6eTkoB B opranusme.
[ToHATHE O BBICOKOMOJEKYISIPHBIX BellecTBax. CTPYKTypa MOJIMMEPOB: MOHOMED,
MOJUMEP, CTPYKTYpHOE 3BEHO, CTeNeHb mnojuMepusanuu. [lomusTumen,
MOJIUIPOIIIICH, MOJUBUHWIXJIOPHU/I.
Lemoncmpayuu. Moodenu monekyn opeanuyeckux coeOuHeHuil, cxemol, mabauybl.
Topenue yeneso0opo0oos u obHapysiceHue npooyKmos ux opeHusi.
Obpasyvi Hegpmu u NPOOYKMO8 Ux nepepadomxiu.
Buoeoonvimul no ceoticmeam 0CHOBHbIX KIACCO8 Beujecma.
Pacuemnvie 3a0auu. Ycmanoenenue npocmetiueii gopmynvt eeuwecmea no
MACCco8bIM 00NAM DJIeMEHMO8.
Ilnanupyemblie 06pa3oBaTe/ibHbIe Pe3yJbTATHI 0CBOEHHsI MpeaMeTa « XUMUD)
nenrpa «Touka pocra» B 8 Kkiacce
IMpeamerHbie

OOyyaromuii Hay4YnuTCs:



«Oco3HaHME POJIU BELIECTB: ONPEACIIATh POJIb PA3IMYHBIX BEIIECTB B MPUPOJE U
TEXHUKE; OOBSICHATH POJIb BEIIECTB B UX KPYTOBOPOTE;

ePACCMOTPEHUE XUMHUYECKUX MPOLIECCOB: MPUBOIUTH MTPUMEPHI XUMUUYECKUX
MIPOIIECCOB B MPUPO/IC; HAXOIUTh YEPTHI, CBUACTEIBCTBYIOMNE 00 00X
MPU3HAKAX XUMHYECKHUX MPOILIECCOB U UX PA3TUYHUSIX;

*HICITI0JIb30BAHNE XUMUYECKUX 3HAHUMN B OBITY: OOBSICHSATH 3HAYEHUE BEIIECTB B
YKUA3HU U XO351MCTBE YEJIOBEKA,

«00BSCHEHUE MUPA C TOUYKH 3PCHUS XUMUU: MEPEUNCIIATh OTIUYUTEIbHBIE CBONCTBA
XUMHMYECKUX BEILIECTB; Pa3jInyaTh OCHOBHbIC XUMUYECKUE
IIPOLECCHI; ONPEAEIISITh OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX BELIECTB; IOHUMATh
CMBICIT XUMUYECKUX TEPMUHOB;

*OBJIQJICHHE OCHOBAMH METOJIOB MO3HAHUS, XaPAKTEPHBIX JJIS1 €CTECTBEHHBIX
HayK: XapaKTepU30BaTh METOAbl XUMHUUECKON HayKu (HaOJII0/IeHHE, CpaBHEHHUE,
AKCIEPUMEHT, U3MEPEHHUE) U UX POJIb B MO3HAHUU MIPUPOJIbL; POBOIUTH
XUMHUYECKUE OMBITHI U SKCIIEPUMEHTBI U OOBACHATH UX PE3YJIbTATHI;

*YMEHHUE OLICHUBATH MOBEJICHUE YEIOBEKA C TOYKH 3PEHUSI XUMHYECKOM
0€30MacHOCTH 10 OTHOIICHUIO K YEJIOBEKY M MPUPOJIC: UCTIOIH30BaTh 3HAHUS
XUMUU TPU COOJTIOICHUH TPABUIT UCTIOJIb30BAHUS OBITOBBIX XUMUYECKUX
MpenapaToB; pa3anyaTh OMAacHbIE U 0€30MaCHbIE BEIIECTBA.

OOyuaromumiics Hay4nuTCs:

+XapaKTEepPU30BATh OCHOBHBIE METO/IbI IO3HAHMS: HAOJIOIEHUE, U3MEPEHHUE,
JKCIIEpUMEHT;

+OIUCHIBATH CBOIMCTBA TBEP/BIX, JKUIAKUX, FA3000pa3HbIX BEIIECTB, BBIACISS UX
CYLIECTBEHHbIC IPU3HAKY;

*PACKpPBIBAaTh CMBICI OCHOBHBIX XUMHYECKUX ITOHATUNA «aTOM», «MOJIEKYJIay,
«XHUMHUYECKHUU DIIEMEHT», IIPOCTOE BELIECTBOY, «CI0KHOE BELIECTBOY,
«BaJICHTHOCTBY, «XUMHUUYECKAs PEAKLUsD), UCIO0JIb3Ysl 3HAKOBYIO CUCTEMY XUMHUU;

ePACKpBIBATh CMBICII 3aKOHOB COXPAHEHUS MACCHI BEILIECTB, IIOCTOSIHCTBA COCTAaBaA,
aTOMHO-MOJIEKYJIIPHOM T€OPUH;

epa3JIN4aTh XUMHYCCKHC U CI)HSH‘I@CKI/IG SABJICHUAA,



eHa3bIBATh XUMUYECKHE SJIEMEHTHI;

OIPEICNIATh COCTaB BEIIECTB M0 UX (hopmyam;

OTPEJICTSATh BAJICHTHOCTh aTOMA AJIEMEHTA B COCIUHCHUSX;

OTPEJICTSATh TUI XUMUYECKUX PEAKIIUi;

eHA3bIBATh MPU3HAKHU U YCJIOBUS MIPOTEKAHUS XUMUYECKUX PEaAKIUM;

BBISIBIISATh MPU3HAKU, CBUJICTEILCTBYIOIIUE O NPOTEKAHUU XUMHUUECKON peaKinuu
IIPY BBIMOJTHEHUN XUMHUYECKOTO OIIbITa;

«COCTaBJIATH (POPMYIIbI OMHAPHBIX COCTUHEHUM;

«COCTABJISITh YPABHEHUS] XUMUYECKUX PEAKIUN;

«COOJTIONATH MpaBuIia 0€30MaCHOM pabOTHI IPHU MPOBEJCHUU OTIBITOB,;

*[10JIb30BATHCS JTAOOPATOPHBIM 000PYIOBAHUEM U NIOCY/IO0M;

eBBIUKCIISITh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaCChl BEIIECTB;

BBIUKCJISITH MACCOBYIO JIOJIF0O XUMHYECKOTO dJIEMEHTAa 1Mo (PopMyJie COeTMHEHNS,

eBBIUHCIISITH KOJTUYECTBO, 00BEM HIJIM MACCy BEIIECTBA MO KOJUYECTBY, 00bEMY,
Macce PeareHTOB WK MPOAYKTOB PEaKIIHH;

eXapaKTePU30BaTh GU3NIECKUE U XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB:
KHUCJIOpOJAa U BOAOPOAA;

o[10JTy4aTh, COOUPATH KUCIOPO ¥ BOJIOPOJ;

+pacCIiO3HABATh OIBITHBIM ITyTEM ra3000pa3HbIe BEUIECTBA: KHCIOPO, BOJIOPO/;

spaCKpBIBATh CMBICI 3aKOHA ABOTaJIpo;

ePACKPBIBATh CMBICI TOHSATUM «TEIIOBOM A(h(PEKT peakium», «KMOJSIPHBIA 00bEMY;

eXapaKTePU30BaTh GU3NUECKUE U XUMUYECKHUE CBOMCTBA BO/JIbI;

sPACKPBIBATH CMBICII MIOHATUS «PACTBOPY;

BBIUUCIISITH MACCOBYIO JIOJIO0 PACTBOPEHHOI'O BEILIECTBA B PACTBOPE;

o[IPUTOTOBJISATh PACTBOPHI C ONPEAEIEHHON MAaCCOBOM J0JIEN paCTBOPEHHOTO
BEILIECTBA;

eHa3bIBATh COCIMHEHUS U3YUCHHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;

eXapaKTEePU30BaTh (PU3NUECKUE U XUMUIECKHE CBOMCTBA OCHOBHBIX KIJIACCOB
HEOPTraHWYECKUX BEUIECTB: OKCUAOB, KUCIIOT, OCHOBAHUM, COJIEH;

OIIPCACIIATh MPHUHAAJICKHOCTD BEIICCTB K OIPCACICHHOMY KJIACCY COeI[I/IHeHPlﬁ;



+COCTaBJISITH (POPMYJIBI HEOPIrAHUYECKUX COSAMHEHUN U3YUYEHHBIX KJIACCOB;

[IPOBOJIMTH OIIBITHI, OATBEPKAAIOIINE XUMUYECKUE CBOMCTBA U3YUECHHBIX KJIaCCOB
HEOPraHWYECKUX BEUIECTB;

+pacCIiO3HaBaTh OIBITHBIM ITyTEM PACTBOPHI KUCJIOT U LIEJIIOYEH 110 U3MEHEHHIO
OKpacKy MHIUKATOPA;

+XapaKTEepU30BaATh B3aUMOCBA3b MEXK/1Y KJIACCAMU HEOPTraHUYECKUX COEIMHEHU;

spaCKpBIBaTh CMbICI NIepuoandeckoro 3akona /.. MeHnneneena;

«00BACHATH (PU3UUECKUI CMBICIT AaTOMHOTO (TMOPSAKOBOT0) HOMEpa XMMHYECKOTO
3JIEMEHTA, HOMEPOB I'PYIIIbI U IEPUOAA B epruoandeckou cucreme .M.
Menpaeneena;

«00BSCHATH 3aKOHOMEPHOCTH U3MEHEHHUSI CTPOCHHSI aTOMOB, CBOMCTB 3JIEMEHTOB B
npejenax MaJiblX IEPUOJIOB U IIaBHBIX NOATPYIII;

+XapaKTEepU30BaATh XUMUYECKUE FIEMEHTHI (0T BOJOPOAA /10 KaJbIKsl) HA OCHOBE UX
noJiokeHus B nepuoanyeckoi cucreme .M. MenaeneeBa u ocoOeHHOCTEN
CTPOEHMS UX aTOMOB.

OOGy4aronuiics MOJyYUT BOZMOXKHOCTh HAYUUThHCS:

*BBIJIBUTATh Y MPOBEPSTH IKCIEPUMEHTAIBHO THIOTE3bl 0 XUMHUYECKUX CBOMCTBAX
BEIIIECTB HA OCHOBE UX COCTaBa M CTPOCHUS, UX CIIOCOOHOCTH BCTYNAaTh B
XUMHYECKUE PEAKIMH, O XaPAKTEPE U MPOAYKTAX PAZTUYHBIX XUMHUECKUX
peaKiuu;

eXapaKTEPHU30BaTh BEMIECTBA IO COCTABY, CTPOCHUIO U CBOMCTBAM, YCTAHABINBATh
MIPUYUHHO-CJIEACTBEHHBIE CBSI3U MEXKY JJAHHBIMU XapaKTEPUCTUKAMU BEIIECTBA;

¢COCTABJISITh MOJICKYJISIPHBIE U MOJHBIC HOHHBIC YPABHEHUS 110 COKPAIICHHBIM
WOHHBIM YPaBHEHHUSIM;

«IIPOTHO3UPOBATH CIIOCOOHOCTD BEIIECTBA MPOSBIATH OKUCIUTEIBHBIC UITH
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YUETOM CTEIIEHEW OKHUCIIEHHS DJIEMEHTOB,
BXOJISIIIIMX B €r0 COCTaB;

«COCTABJISITh YPABHEHUSI PEAKIIMM, COOTBETCTBYIOLIMX TOCIEIOBATEIBHOCTH

HpeBpaHleHI/Iﬁ HCOPraHU4YCCKUX BCIUICCTB PA3JIMIHBIX KIIACCOB;



BBIIBUTATh U MIPOBEPATH SKCIIEPUMEHTAIIBHO TUIIOTE3bI O pe3yJibTaTaX BO3CUCTBUS
paznu4HbIX (AKTOPOB HA U3MEHEHNE CKOPOCTU XUMUYECKOHN peaKIuu;

HICIIOJIb30BATh MPUOOPETEHHBIE 3HAHUS [Tl 3KOJIOTHYECKH IPaMOTHOIO MTOBEIECHUS
B OKPYXKaIOILIEH Cpene;

HICITI0JIb30BATh MPUOOPETEHHBIE KIIFOUEBbIE KOMITIETCHIIUH MIPH BHITIOTHEHUN
IIPOEKTOB M YYEOHO-UCCIEI0BATEIbCKHX 3a/1a4 110 U3YUYEHHUIO CBOMCTB, CIIOCOOOB
MOJIyYEHHUS U PACIIO3HABAHUS BEILIECTB;

+00BEKTUBHO OIIEHUBATh MH(OPMAIMIO O BEIIECTBAX U XUMUYECKUX MPOLIECCaX;

eKPUTHYECKU OTHOCUTHLCSA K TCEBAOHAYYHOU MH(pOpMaIuu, HeT0OPOCOBECTHOM
pekJiaMe B CpeICTBaX MaccoBOM MH(MOpMaIuy;

+0CO3HABaTh 3HAYEHUE TEOPETUUECKUX 3HAHUHN IO XMUMUHU JUIsl IPAKTHYECKOM
NEeSATEIbHOCTU YEIOBEKA;

co37aBaTh MOJIEIM M CXEMbI JUIsl peUIeHUs YYeOHBIX M IO3HABATEJIbHBIX
3a/1ay; MOHUMAaTh HEOOXOAUMOCTh COOJIOJECHUS MPEANUCAHUMN, MPEAIaracMbIX B
MHCTPYKUHSX 10 UCIIOJIb30BAHUIO

JINYHOCTHBIE

VY obyuaromierocs OyayT copMpOBaHHBI:

«Oco3HaHue pOCCUUCKON MPAKIAHCKON UICHTUYHOCTHU: TATPUOTU3MA, JIFOOBH U
yBakeHus1 K OTeYeCTBy, UyBCTBA TOPAOCTH 3a CBOKO PoninHYy, 32 pOCCHICKYIO
XUMHUYECKYIO HAYKY;

«(popMHUpOBaHUE LETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOW MPAKTUKH, a TAKKE COIUATLHOMY,
KyJIbTYPHOMY, SI3bIKOBOMY U JYXOBHOMY MHOTO00pa3Hi0 COBPEMEHHOTO MUPA;

«(OpMUPOBaAHNE OTBETCTBEHHOI'O OTHOIIEHHUS K YUSHHIO, TOTOBHOCTH U
CHOCOOHOCTH K CAMOPA3BUTHUIO U cCaMO00pa30BaHUIO HA OCHOBE MOTUBAIIUH K
O0Oy4EeHHIO ¥ TIO3HAHUIO, BEIOOPY MPOGUILHOTO 00pa30BaHUs Ha OCHOBE
MH(}OpMALUK O CYHIECTBYIOIINX MPOPECCUAX U JTUUHBIX PO(HECCHOHATBHBIX
MPEANOYTEHUH, OCO3HAHHOMY TIOCTPOCHHIO WHIANBUyIbHONH 00pa30BaTebHOM

TPACKTOPHUHU C YUHCTOM yCTOfI‘IHBBIX IMO3HABATCJIBbHBIX HHTCPECOB,



«opMHUpPOBaHUE KOMMYHUKATUBHON KOMIIETEHTHOCTU B 00pa30BaTENIbHOM,
OOIIECTBEHHO MOJIE3HOU, yUeOHO-UCCIIEI0BATENbCKOM, TBOPUECKOM U IPYTUX
BUJIAX JI€ATEIbHOCTH;

«(opMHUpOBaHUE TOHUMAHUS [ICHHOCTH 3JI0POBOT0 M 0€30MmacHOro 0opasa KHU3HU;
YCBOEHUE MPABWII UHIUBUIYATbHOTO U KOJUIEKTUBHOI'O O€30MaCHOTO MOBEACHUS
B UPE3BBIYANHBIX CUTYALMSIX, YTPOKAIOIINX KU3HU U 3JI0POBbIO JIIO/IEH;

«(opMHUpOBaHUE MO3HABATEIBLHON U MHPOPMALIMOHHOMN KYJIBTYphI, B TOM YUCIIE
pPa3BUTHE HABBIKOB CAMOCTOATENIBHON pabOThl ¢ yUeOHBIMHU OCOOUSIMH,
KHUIaMH, JOCTYITHBIMU UHCTPYMEHTaMHU U TEXHUYECKUMU CPEJICTBAMU
MH(POPMALIMOHHBIX TEXHOJIOTUH;

«(pOpMHUpPOBAaHUE OCHOB FKOJOTMYECKOI'0 CO3HAHUS HA OCHOBE NMPHU3HAHUS LIEHHOCTH
’KH3HU BO BCEX €€ MPOSABIICHUAX U HEOOXOJUMOCTH OTBETCTBEHHOTO, OEPEKHOTO
OTHOILLIEHUS K OKPYXKAIOIIEH CPEJIE;

pa3BUTHE TOTOBHOCTH K PEIICHHIO TBOPYECKUX 3a/ay, YMEHUS HaXOJIUTh
aJIeKBaTHbIE CIIOCOOBI BEACHUSA M B3aUMOJACWUCTBHUS C NapTHEPaAMH BO BpeMs
y4eOHON W BHEYy4YeOHOUN IesTeNbHOCTH, CHOCOOHOCTHU OLIEHMBATh MPOOJIEMHBIE
CUTYallUM W OIEPAaTUBHO IPUHUMATh OTBETCTBEHHBIE PEIICHHS B PA3IHYHBIX
NPOAYKTUBHBIX BMJIAX JIEATEIbHOCTH (ydueOHasi IOHUCKOBO-HCCIEA0BATEIbCKAS,
KJTyOHasl, MPOEKTHAasA, KPy>KKOBas U T. I1.)

MeTtanpeaMeTHbIe

Ilo3naBarenpHbie Y Y /I:

sYMEHHE CO3/1aBaATh, IPUMEHSATH U MPEOOPa30BbIBATH 3HAKU U CUMBOJIbI, MOJIETH U
CXEMBI ISl pelIeHus] yueOHBIX U TT03HABATEIbHBIX 3a/1a4;

sYMEHHE U3BJIEKATh MH(DOPMAIUIO U3 PA3IMYHBIX HCTOYHUKOB (BKJIIOUYAsl CPEICTBA
MaccoBOi MHGOPMAIIUHU, KOMIIAKT-JUCKU Y4€OHOTO Ha3HAUECHHUS, PECYPChI
MHTEpHETa), CBOOOAHO MOJIb30BAaTHCS CIIPABOYHOM JINTEPATYPOH, B TOM UUCIE U
Ha AJIEKTPOHHBIX HOCUTENSIX, COOJII0IaTh HOPMbI MH()OPMAILTMOHHON

M30MPATEIIbHOCTH, STHKU;



eYMEHHE Ha MPAKTHKE ITOJIb30BATHCS OCHOBHBIMH JIOTHYCCKUMHU IIPUEMaMH,
MeTOJaMH1 HaOJII0ICHHS, MOJICIIMPOBAHMS, OOBSICHEHUS, PEIICHUS MTPOOIIEeM,
MIPOTHO3WPOBAHUS U JIP.;

*YMEHHE OPTaHU30BaTh CBOIO )KM3Hb B COOTBETCTBUU C TPE/ICTABICHUSIMH O
3I0POBOM 00pase KU3HH, MPaBax U 003aHHOCTSIX IPpaKIaHUHA, IICHHOCTSIX
OBITHS, KyJIbTYPBI B COITUATLHOTO B3aUMO,ICHCTBHS,

*YMCHHE BBINTOJIHATH MIO3HABATEIbHBIC U TPAKTUYCCKUE 3a/IaHHSI, B TOM YHCIIC
IPOCKTHBIC.

Perynarusnsie YV /I:

*OBJIa/ICHNE HaBbIKAMHU CAMOCTOSATEILHOTO IPUOOPETEHUSI HOBBIX 3HAHUI,
OpraHu3aluy yueOHOH AesITeIbHOCTH, IIOUCKA CPEJICTB €€ OCYIIECTBICHUS;

sYMEHHE IIJITAHUPOBATH IyTH JOCTUKEHHU LIEJIEH HA OCHOBE CAMOCTOSITEIIBHOIO
aHaM3a yCJIOBUHN U CPENICTB UX JOCTUKEHUS, BBIACIATH aJbTEPHATUBHBIC
CIOCOOBI TOCTHXKEHHUS LIEJIU U BBIOMpaTh Hanbosee 3 PeKTUBHbIN criocoO,
OCYILIECTBIISATh O3HABATENIbHYIO pe(IEKCUIO B OTHOIIEHUU AEHCTBUM 110
pELICHUIO YyUeOHBIX U TO3HABATENbHBIX 3a/1a4;

syMEHHUE MOHUMATh MPOOIEMY, CTABUTH BOIIPOCHI, BHIBUTATh TMIIOTE3Y, 1aBAaTh
OIpe/ieNICHUs MOHATHUAM, KIacCU(PUIIMPOBATh, CTPYKTYpUPOBAaTh MaTepHall,
MIPOBOJUTH FKCIIEPUMEHTHI, APIYMEHTHPOBATh COOCTBEHHYIO MO3ULHIO,
(GbopMyIIMpPOBATh BBHIBOJIBI M 3AKTIOUEHUS;

sYMEHHE COOTHOCUTDH CBOU JCHCTBUS C IUIAHUPYEMBIMU pe3yJIbTaTaMu,
OCYUIECTBJISTH KOHTPOJIb CBOEH EATEILHOCTH B IPOLIECCE JOCTHKEHUS
pe3yJibTaTa, OIpeaeNsITh CIOCOOb! AEMCTBUM B paMKax MPEeASI0KEHHBIX YCIOBHUM
U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JCHCTBUSI B COOTBETCTBUU C
M3MEHSIONIENCS CUTYallUEH;

«opMHUpOBaHUE U PA3BUTHE KOMIETEHTHOCTH B 00JIACTH MCIIOIb30BAHMS
MHCTPYMEHTOB U TEXHUYECKUX CPEJCTB MH()OPMALMOHHBIX TEXHOJIOTUI
(KOMITBIOTEPOB M MPOTPAMMHOI0 00ECIIEUeHN) KaK HHCTPYMEHTAIbHON OCHOBBI
Pa3BUTHS KOMMYHUKATUBHBIX U MO3HABATEIbHBIX YHUBEPCAIBHBIX YUEOHBIX

JIEUCTBUH.



Kommynukarusnsie YV /:

*YMEHHE CaMOCTOSITEJIBHO U apTyMEHTUPOBAHHO OLICHUBATH CBOU JACHCTBUS U
JENCTBUS OJHOKIIACCHUKOB, COAEP/KATETbHO 0OOCHOBBIBAS PABUIIBHOCTD WIIH
OLIMOOYHOCTH pe3yjbTaTa u crocoda AecTBHsI, aJleKBaTHO OLICHUBATh
O00BEKTUBHYIO TPYAHOCTh KaK Mepy (PaKTUYECKOT0 MM MPEN0JIaraeMoro
pacxo/ia pecypcoB Ha peLICHHE 3a/laui, a TAKKE CBOU BO3MO>KHOCTH B
JOCTHKEHUHU LIEIH ONPEEIIEHHON CI0KHOCTH;

ymeHue pabGoratb B rpynne — 3(OQPEKTUBHO  COTpYAHHYATH U
B3aMMOJICKCTBOBaTh HA OCHOBE KOOPAMHALUMHU pPA3JIMYHBIX [O3UIMUI IpU
BbIpAOOTKE OOILIEro peleHUs] B COBMECTHOM JEATEIbHOCTH; CIyIIaTh MapTHEpa,
(GopMyIUpOBaTh U APryMEHTUPOBATh CBOE MHEHHE, KOPPEKTHO OTCTAMBATh CBOIO
MO3ULIHMI0 U KOOPAUHUPOBATH €€ C MO3UIUEN MapTHEPOB, B TOM YHCJIE B CUTYALMH
CTOJIKHOBEHHSI MHTEPECOB; MPOAYKTUBHO pa3peiaTh KOHQIUKTHI HA OCHOBE y4eTa
MHTEPECOB M MO3ULMN BCEX €ro YYaCTHUKOB, MOMCKA M OLEHKHU albTEPHATUBHBIX

CIoco0OB pa3pelieHrs KOHPIUKTOB

Ilnanupyemblie 00pa3oBaTe/ibHbIE Pe3yJbTATHI 0CBOEHHSI MpeaAMeTa « XUMUD)

B HeHTpe «Touka pocta» 9 kiaacc.

JIndHOCTHBIE

[TocTeneHHO BBICTpanuBaTh COOCTBEHHOE LIETOCTHOS MUPOBO33pEHUE:

— OCO3HaBaTh COBPEMEHHOE MHOT'000pa3ue TUTIOB MUPOBO33PCHMUS,
0O0I1IECTBEHHBIX, PEITUTHO3HBIX, ATEUCTUYECKUX, KYJIBTYPHBIX TPAIUIINMI, KOTOPHIE
OTIPEJICIISIFOT Pa3HbIC OOBSICHEHUS TPOUCXOJISIIETO B MUPE;

— ¢ y4ETOM 3TOr0 MHOT000pAa3us IMOCTEIIEHHO BBIPaOaThIBaTh CBOM COOCTBEHHBIC
OTBETHI HA OCHOBHBIE )KM3HEHHBIE BOTIPOCHI, KOTOPHIC CTABUT JIMYHBIA KU3HESHHBIN
OTIBIT;

— YUUTHCS MPU3HABATH IPOTUBOPEUUBOCTh U HE3aBEPIIEHHOCTh CBOMX B3IJISIOB HA

MHP, BOBMOKXHOCTb UX USMCHCHHUS.



Y4YuTHCS UCTIOIB30BaTh CBOM B3TJISIIBI HA MU JIJIs1 OOBSICHEHUS PA3IMYHBIX
CUTYaIIMH, PEIICHHS BO3HUKAIOIINX MPOOJIEM U U3BJICUEHUS KU3HEHHBIX YPOKOB.
Oco3HaBaTh CBOU MHTEPECHI, HAXOJIUTh U U3y4aTh B yUEOHUKAX MO Pa3HBIM
npeaMeraMm Matepuan (U3 MaKCUMyMa), UMEIOIIUN OTHOIIIEHUE K CBOMM
MHTEpecam.

Hcnonb30BaTh CBOM MHTEPECHI AJI BBIOOpA MHAUMBUyAIbHOW 00pa30BaTeIbHON
TPaeKTOPUH, MOTEHIIMATBHON Oyny1iei npodeccur u COOTBETCTBYIOIIETO
popuILHOTO 00pa30BaHMS.

[IpuoOpeTaTh OMBIT yUacTus B Jienax, IPUHOCSIINUX TOJb3Y JHOJISM.

Y4YuThCS CAMOCTOATENHHO BRIOUPATh CTHIIb MIOBE/ICHHUS, TPUBBIUKH,
obOecnieunBaronye 6€30nacHbId 00pa3 KU3HU U COXPAHEHHE 3JJ0POBbSl — CBOETO, a
TaK)Ke OJU3KUX JIIOICH U OKPYKAIOIIHX.

Y4uThCs CAMOCTOATENHHO MPOTUBOCTOSITH CUTYALUsAM, TPOBOLIMPYIOLIUM Ha
MOCTYIIKH, KOTOPBIE YTPOXKAIOT O€30MaCHOCTH U 3/I0POBBIO.

Bri6uparh mocTynku, HaleJdeHHbIe Ha COXpaHEHUE U OEpeKHOE OTHOIICHHUE K
npupoie, 0COOCHHO KUBOM, U30eras MPOTUBOIOIOKHBIX MOCTYNKOB, TOCTEIIEHHO
y4ach M OCBaWBas CTPATETUIO PAIMOHAIIBHOIO TPUPOAONIOIb30BAHHUS.

Yuuthcs yoexaaTh IPyrux JII0JAe B HEOOXOJUMOCTH OBJIAJICHUS CTpaTeruen
PalMOHAIBHOTO MTPUPOJONOIb30BAHHUS.

Hcnonb30BaTh HKOJIOTMYECKOE MBILUIEHHUE JUJIS1 BBIOOpa CTpaTeruu COOCTBEHHOIO
MOBEJCHUS B KAUE€CTBE OAHOW M3 LICHHOCTHBIX YCTaHOBOK.

Cpeocmeom pa3eumus IMYHOCTHBIX PE3YJIbTATOB CITYKAT y4eOHbIN MaTepHua u
NIPOJYKTUBHBIE 3a/JaHus yueOHMKa, HalleJIEHHbIE Ha 6-10 TUHUIO Pa3BUTHS —
YMEHUE OLICHUBATh MOBEICHHUE YEJIOBEKA C TOUKH 3PEHHS] XUMHUECKON
0€30MMacHOCTH 0 OTHOILIEHUIO K YEJIOBEKY U MPHUPOJIE.

MeranpenMeTHbI€ pe3yJIbTaThl

Pecynamuenvie YY1

CamocTosTenbHO 00HAPYKUBATh U (HOPMYIUPOBATH MPOOIEMY B KIIACCHOU H

WHJUBUYAIbHON yU4eOHOU IeATeTbHOCTH.



BrigBuraTts Bepcum pemieHus mpo0aeMbl, 0CO3HABATh KOHEUHBIN pe3yJbTarT,
BBIOMPATH U3 MPEUIOKEHHBIX U UCKATh CAMOCTOSITEIBHO CPEICTBA JIOCTHIKCHUS
LEJH.

CocTaBnsaTh (MHANBUAYATHHO WIK B TPYIIE) TUTAH PEIICHUS TIPOOIEMBI
(BBIMOJIHEHUS TPOEKTA).

[Ton6upats k kaxa0u npobdeme (3a1aue) aJeKBaTHYIO € TEOPETUUYECKYIO
MOJIETTb.

Pabotas o npeyio)KeHHOMY U CaMOCTOSATEIIBHO COCTABIICHHOMY ILJIaHY,
MCITOJI30BATh HAPSITy C OCHOBHBIMU U JOTIOTHUTEIIbHBIE CPEJICTBA (CIIpaBOYHAS
JTUTEPATYPa, CI0KHBIE TPUOOPHI, KOMIBIOTED).

[InanupoBaTh CBOIO UHIUBUAYATbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO.

PaGoTath Mo caMOCTOSITEIEHO COCTABIICHHOMY TUTaHY, CBEPSISICh C HUM U TIEJIHIO
NESATeIbHOCTHU, UCTIPABJISIS OMMOKH, UCTIONB3YSl CAMOCTOATENIBHO MOJ00paHHbIC
cpeacTBa (B ToM yucie u UHTepHer).

CB0OOIHO TOJIL30BATHCS BEIPAOOTAHHBIMH KPUTEPUSIMH OIEHKH U CAMOOIICHKH,
UCXOJISI U3 1IETTM U UMEIOIITUXCSl KPUTEPUEB, pa3ndasi pe3ysibTaT U CIIOCOObI
JNEUCTBUM.

B xone npeacTaBieHus MpoeKTa JaBaTh OIEHKY €ro Pe3yJibTaTaM.
CamocTOSITENNbHO 0CO3HABATh MPUYMHBI CBOETO YCIeXa UM HEeYCIeXa U HaXOAUTh
CIIOCOOBI BHIX0/1a U3 CUTYaIlUU HEYyCTeXa.

YMeTh OLICHUTh CTENEeHb YCIECITHOCTH CBOSH MHIUBHUIYaTbHON 00pa3oBaTebHON
NESATEeIbHOCTH.

JlaBaThb OIIEHKY CBOMM JINYHOCTHBIM KaueCcTBaM M uepTaM Xapakrepa («KakoB 51»),
OTIPENICIIATh HAITPABJICHUS CBOCTO Pa3BUTHS («KAKUM s XOUY CTaThy, «4TO MHE JIJIs
ATOTO HAJIO CACIATHY).

Cpeocmeom ghopmuposarus perynsiTUBHBIX Y Y J| ciIy»KaT TEXHOIOTHUS
MpoOJIEMHOT0 AUAJIOra Ha JTare U3y4YeHUs HOBOT'O MaTepHralia U TEXHOJIOTUsI
OIICHWBAHUS 00pa30BaTEIbHBIX JOCTIKCHHUH (YyI€OHBIX YCIIEXOB).

lloznasamenvuvie YVJI:

AHanM3upoBaTh, CPABHUBATH, KJIACCU(PUIIMPOBATH U 0000IIATH MOHATHSA:



- 1aBaTh ONPE/ICIICHUE OHATUAM Ha OCHOBE U3YYEHHOI'O HA PA3JIMYHbBIX
npeaMeTax yueOHOro MaTepuana;

- OCYUIIECTBIIATH JIOTHYECKYIO OMEPALNIO YCTAHOBIICHUS POJI0-BUIOBBIX
OTHOILICHU;

- 00001IaTh TOHATHS — OCYILECTBIISATh JOTMYECKYIO OIEPALIUIO TIEPEX01a OT
MOHSATUSI C MEHBIIIUM O0BEMOM K MOHSITHUIO C OOJIBIITUM 00BEMOM.

CTpouTh JTOTHUECKOE PACCYKICHHUE, BKIIFOYAIOLIEE YCTAHOBIEHUE IPUYUHHO-
CJIEJICTBEHHBIX CBS3EH.

Co3naBath MOJIENH C BBIJICTICHUEM CYIIIECTBEHHBIX XapaKTEPUCTHUK 00BEKTa,
peoOpa3oBBIBATH MOJIETH C IIEJIbIO BRISIBJICHUS OOITUX 3aKOHOB, ONPEACIISTIONINX
JAHHYIO MPEIMETHYIO 00J1aCTh.

[IpencraBnsTe HHGOPMAIIUIO B BUJIE KOHCIIEKTOB, TA0JIHII, CXeM, TpadUKOB.
[TpeobpazoBbiBaTh HHGOPMAIIMIO U3 OHOTO BHUJIA B IPYTOM U BRIOUPATH YI00HYIO
ist ce0st hopmy dukcanuu U npeacrabieHus nHGopmanuu. [peacraBisate
MH(GOpPMAIIMIO B ONTUMAIBHON (DOpME B 3aBUCUMOCTH OT aJipecara.

[ToHuMas mo3UIMIO JPYTOTO, pa3inyaTh B €r0 PeUr: MHEHUE (TOUYKY 3pEHHUS),
JI0Ka3aTeIbCTBO (apryMeHTHI), (aKThl; TUIIOTE3bl, aKCUOMBI, TeopuH. [ 3Toro
CaMOCTOSITENILHO UCIIOJIb30BaTh PA3JIMYHbIE BUbI UTCHHS (M3yYarollee,
MIPOCMOTPOBOE, 03HAKOMUTEIBHOE, TIOMCKOBOE), PUEMBI CITyIIIaHUSI.

CamoMy co3aaBaTh UCTOYHUKH HH(POPMAIIUH PA3HOTO TUTIA U JIJIS Pa3HBIX
ayJIuTOpHid, cO0JI01aTh UHPOPMALIMOHHYIO TUTUEHY U MpaBuUiia HH(HOPMAIIMOHHON
0€30MacHOCTH.

YMeTh UCTI0JIB30BATh KOMITBIOTEPHBIE 1 KOMMYHHKAIIMOHHBIE TEXHOJIOTUU KaK
MHCTPYMEHT JUISl IOCTHXKEHUSI CBOUX I1eiel. YMeTh BRIOMPATh a/ICKBaTHBIC 3aj1aue
MHCTPYMEHTAJIbHBIEC MPOrPAMMHO-aNapaTHbIE CPEACTBA U CEPBUCHI.

Cpeocmeom ghopmuposarus no3HaBaTeNbHBIX Y Y [ ciykar ydeOHbII MaTepuan u
MPOAYKTUBHBIC 3a/laHUsI YUCOHUKA, HAllCJICHHbIE Ha 1—4-11 TMHUU pa3BUTHSL:

- 0OCO3HaHue poJin BemecTB (1-s1 TMHUS pa3BUTHUs);

- pPacCCMOTPEHHE XUMUYECKHUX MPOIECCOB (2-51 JIMHUS Pa3BUTHSA);

- HCTIOJIb30BAaHUE XUMUYECKUX 3HAHUU B OBITY (3-5 JTUHUS Pa3BUTHSA);



- 00BSICHEHUE MUPA C TOUKHU 3PEHUS XUMUU (4-51 TUHUS Pa3BUTHUSA);
- OBJIaJICHUE OCHOBAMH METOJIOB €CTECTBO3HAHUS (6-5 TUHUS PA3BUTHS).

Kommynuxkamuenvie YV/I:

OTtcranBasi CBOIO TOUKY 3pEHUS, IPUBOJIUTHh APTYMEHTHI, OATBEPKAAS UX
bakramu.

B nuckyccuu yMeTh BBIIBUHYTh KOHTPAPTYMEHTHI, epeppazupoBaTh CBOIO MbICIb
(BajieHne MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH).

Y4uThCSI KpUTUYHO OTHOCUTHCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM MPU3HABATh
OIIMOOYHOCTH CBOETO MHEHUS (€CIIH OHO TAKOBO) U KOPPEKTUPOBATH €TO.
[ToHumas MO3UIIKIO IPYTOTO, Pa3INyaTh B €0 PeUYH: MHEHHUE (TOUKY 3PEHHUS),
J0KAa3aTeIbCTBO (ApryMEHTHI), (PaKThl; THIIOTE3bI, AaKCHOMBI, TEOPHH.

YMeThb B3IJISIHYTh Ha CUTYAIMIO C MHOW MTO3UIIMU U JOTOBAPUBATHLCSA C JIIOIbMU
WHBIX MMO3UIIHAM.

Cpeocmeom ¢hopmuposanus KOMMYHUKATUBHBIX Y Y ]| cily’kaT TeXHONIOTHS
poOJIeMHOT0 arasiora (moOyKAaroui U MOABO AN TUAJIOT) U padoTa B
MaJIbIX IpyINax, TakKe UCIOJIb30BaHUE HA YPOKaX 2JIEMEHTOB TEXHOJOTUH
MPOJAYKTUBHOI'O UTCHHUSI.

JIEeBSITUKIIACCHUK HAYYUTCS:

* OOBSACHSTH CyTh XUMUYECKHUX MPOLECCOB U X MPUHIMIUATBLHOE OTIUYUE OT
(bU3UYeCcKuX;

* Ha3bIBAaTh MPU3HAKU U YCJIOBUS MIPOTEKAHUS XUMUYECKUX PEaAKITU;

* YCTaHABJIMBATh MPUHAJIC)KHOCTh XUMUYECKON PEaKIK K ONPEeACTIEHHOMY THUITY
10 OJJHOMY U3 KJIACCU(PUKAIIMOHHBIX MMPU3HAKOB: 1) MO YKCITy U COCTaBy
MCXOJIHBIX BEIIECTB U MPOYKTOB peakIuu (peakiiuy COeAMHEHUS, PA3IOKEHNUS,
3aMeIIeHust 1 00MeHa); 2) TI0 BBIJEICHHUIO WK MOTJIONICHUIO TEIIOTHI (PeaKIuu
AK30TEPMUYECKHUE U SHAOTEPMHUUECKHUE); 3) IO U3MEHEHUIO CTEIEHEN OKUCIICHUS
XUMUYECKHUX JIEMEHTOB (PEaKIUU OKUCIUTEIHLHO-BOCCTAHOBUTEINbHBIE); 4) 0
00paTUMOCTH TIpoIiecca (peakiuu o0paTuMbie 1 HEOOpATUMEIE);

* Ha3bIBaTh ()AKTOPHI, BIUSIONINE HA CKOPOCTh XMMUYECKUX PEaAKITU;

¢ Ha3bIBaTh (baKTOpBI, BJIMAOIIWMC HA CMCIICHHUC XUMHUUYCCKOI'O PaBHOBCCHUS,;



* COCTaBJISATh YPABHEHUS JIEKTPOIUTHYECKOW JUCCOLMALMN KUCIIOT, IEJI0YE,
COJIC; MOJHbBIE ¥ COKpAIlIEHHbIE HOHHBIE YPABHEHUS PEAaKIMi 0OMEHa; ypaBHEHHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI;

* IPOTHO3UPOBATH MPOAYKTHl XUMHUYECKHUX PEAKIIHU 10 (opMyiaM/Ha3BaHUSIM
MCXOJIHBIX BEILIECTB; OMPEAEIIATh UCXOIHbIE BEUIECTBA IO (POpMYIIaM/Ha3BaHUSIM
MIPOJIYKTOB PEAKLIUU;

* COCTaBJIATh YPABHEHUS PEAKLUI, COOTBETCTBYIOIIUX NOCIEA0BATEIBHOCTH
(«uernoykey) nMpeBpanieHuii HEOPraHMUYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB;

* BBIBJISITH B IIPOLIECCE IKCIIEPUMEHTA IPU3HAKH, CBUIETEIBCTBYIOIINE O
IPOTEKAHUM XUMHUYECKON PEaKLnu;

* IPUTOTOBJIATH PACTBOPHI C ONPEAETEHHON MAacCOBOU JTOJIEN pACTBOPEHHOTO
BEILECTBA;

* OIPECIIATh XapaKTeP CPEebl BOJHBIX PACTBOPOB KHUCIIOT M ILIEJI0UYEH 1O
M3MEHEHUIO OKPACKU MHIUKATOPOB;

* IPOBOJINTH KaYECTBEHHBIE PEAKIINH, TOATBEPKIAIOIINAE HAJTUYME B BOIHBIX
pPacTBOpPax BELIECTB OT/AEIbHBIX KATUOHOB U aHUOHOB.

* OIIPEAEIIATH MPUHAIJIEKHOCTh HEOPraHUYECKUX BEIIECTB K OJTHOMY M3
M3yYEHHBIX KJIACCOB/TPYIII: METAJIJIbl U HEMETAJUIbI, OKCHU/Ibl, OCHOBaHUS,
KHCJIOTBI, COJIN;

* COCTaBJIATH (HOPMYJIBI BEIIECTB 10 UX HA3BAHUSIM;

* OIPE/EIATh BAJIGHTHOCTh U CTENEHb OKUCIICHHSI JIEMEHTOB B BEILIECTBAX;

* COCTaBJIAITh (DOPMYJIbI HEOPTAHUUECKUX COEAMHEHUH MO BAJIEGHTHOCTSIM U
CTENEHSAM OKUCJIEHUS 3JIEMEHTOB, a TAK)KE 3apsaM HOHOB, YKAa3aHHBIM B Ta0iHlIe
PacCTBOPUMOCTH KUCJIOT, OCHOBAHUU U COJIEH;

* 00BSACHATH 3aKOHOMEPHOCTH U3MEHEHUS (PU3NUECKUX U XUMUYECKIX CBOICTB
IPOCTBIX BEIIECTB (METAUIOB U HEMETAJUIOB) U UX BBICILIUX OKCHUJIOB,
00pa30BaHHBIX 3JIEMEHTAMU BTOPOr'O U TPETHETO NEPHOIOB;

* Ha3bpIBaTh OOLIME XUMHUYECKHE CBOMCTBA, XapaKTEPHBIE JUJISl TPYII OKCHIOB:

KHUCJIOTHBIX, OCHOBHBIX, aM(OTEPHBIX;



* Ha3bIBaTh OOIIHME XUMHUUECKHE CBOMCTBA, XapaKTEPHBIC JIUIT KaX0r0 U3 KIaCCOB
HEOPTraHWYECKHUX BEIIECTB: KUCIIOT, OCHOBAHUM, COJIEH;

* IPUBOJIUTH TPUMEPHI PEAKIIHNMI, TOATBEPKIAIOIINX XUMUYECKUE CBOMCTBA
HEOPTraHWYECKUX BEIIECTB: OKCHAOB, KUCIIOT, OCHOBAHUM U COJIEH;

* ONPEACNATh BEUIECTBO-OKUCIUTEND U BEIIECTBO-BOCCTAHOBUTEIb B
OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIUSIX;

* COCTaBJIATh OKUCIIUTEIIBHO-BOCCTAHOBUTEILHBIN OaTaHC (JJ1s U3y4YEeHHBIX
peakIuii) o NpeiyIoKEHHBIM CXeMaM peaKITuii;

* IIPOBOJIUTH J1TA0OPATOPHBIE OMBITHI, TOATBEPIKAAIONINE XUMHUESCKHUE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTraHUYECKUX BEIIECTB;

* IPOBOJIUTH JTA0OPATOPHBIE OMBITHI MO MOJYYEHUIO U COOUPAHUIO Ta3000pa3HBIX
BEIIECTB: BOJAOPOAA, KUCIOPOAA, YTIIEKUCIIOrO Ta3a, aMMHAKa; COCTABJISITh
YPaBHEHUSI COOTBETCTBYIOIIUX PEAKIUH.

JIEBATUKIACCHUK MOJIYYUT BO3MOKHOCTh HAYUUTHCS:

* COCTaBJISITh MOJICKYJISIPHBIE Y MOJHBIC HOHHBIE YPABHEHUS 110 COKPAIIEHHBIM
WOHHBIM YPaBHEHHUSIM;

* IPUBOJUTH TPUMEPHI PEAKIIUHI, OATBEPKAAONINX CYIIIECTBOBAHNE B3aUMOCBSI3U
MEXIy OCHOBHBIMM KJIACCAMU HEOPTaHUYECKUX BEIIECTB;

* MPOTHO3UPOBATH PE3YyJIbTAThI BO3JAEHCTBUS PA3IUUYHBIX (PAKTOPOB HA U3MEHEHHE
CKOPOCTH XMMHYECKOHN PEAKIINY;

* POTHO3UPOBATH PE3YyJIbTAThl BO3JACHCTBUS PA3IUYHBIX (DAKTOPOB HA CMEILICHHE
XUMHYECKOTO PABHOBECHS.

* IPOTHO3MPOBATH XUMHUYECKUE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U
CTPOEHUSI;

* IPOTHO3UPOBATH CIIOCOOHOCTH BEILIECTBA MPOSBIISATh OKUCIUTEIbHbIE UITH
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YUETOM CTEIICHEW OKHUCIIEHHS DJIEMEHTOB,
BXOJISIIIIMX B €r0 COCTaB;

* BBISIBJISITH CYILIECTBOBAHME N'€HETUYECKON B3aUMOCBSI3H MEX/Y BEIIECTBAMU B

PAIY: TPOCTOE BEIMIECTBO — OKCHUJ — THMAPOKCHU — COJIb;



* XapaKTepU30BaTh 0COObIE CBOMCTBA KOHIICHTPUPOBAHHBIX CEPHOM U a30THOMN

KHUCIIOT;

* IPUBOJNTH IPUMEPHI YPABHEHUI PEAKLIMM, JIEKAIINX B OCHOBE IMPOMBIIUICHHBIX

CIIOCOOOB TOJTyYCHHSI aMMHaKa, CEPHOU KUCIIOThI, YyTyHA U CTaJIH;

¢ OIIUChIBATh (bHBquCKI/Ie N XUMHUYCCKHE ITPOUCCChI, ABJIAIOINCCA YaCThIO

KpyTrOBOPOTa BEILLECTB B IPUPO/IE;

¢ OPTraHHU30BbIBATDH, ITPOBOAUTDL YUCHUYCCKHC IIPOCKTHI 110 UCCIICIOBAHNTIO CBOMCTB

BCIICCTB, UMCIOIKUX Ba’>XHOC IMPAKTHYCCKOC 3HAYCHUC.

TemaTHuyeckoe NJIAHUPOBAHUE

TemaTnueckoe IIAHUPOBAHUC I10 ITPCAMCTY «XUMHUS» B paMKax LCHTpPa «Touka

pocta» s 8-9 Kiacca COCTaBJICHO C yYETOM

paboueil mporpaMMbl BOCITUTAHHUS.

8 kiacce

No
I/

g

Haumenosaunue
pa3IeyioB U TEM
MIPOrpaMMBbl

Komnnuects
0 4acoB

S0P

[Tpumeuanu
e

Pa3znea 1.
IlepBoHayaabHBIE
XHMHYECKHe
MOHATHSA

1,1

XUMHS- BaKHEHIIIas1
00J1aCTh
€CTECTBO3HAHUS U
MPAKTUYECKOU
JESATCIIbHOCTH
YyeJI0BEKa

https://m.edsoo.ru/
7141837c

1,2

Bemiectsa n
XUMUYECKHUE
peaKIuu

15

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

Hroro no pazgeny

20

Paznen 2.
Baxxnelue




NMPpEeaACTABHUTCIH
HECOPraHNIeCCKUuX
BeIIECCTB

2,1

Bo3znyx. Kucnopon.

IToHsaTHsa 00
OKCHIaX.

https://m.edsoo.ru/
7141837c

2.2

Bonopona. Iloustus

O KHCJIOTAaX U COJIAX.

https://m.edsoo.ru/
7141837¢

2.3

Bopa. PactBopsl.
[TousTHs 00
OCHOBAHUSIX

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

2.4

OCHOBHBIE KJIACCHI
HEOPTraHUYECKUX
COEeIMHEHUN

11

https://m.edsoo.ru/
7141837c

Wroro no pazneny

30

Pa3pea 3.
Iepuoauueckui
3aKO0H U
Ilepuoauueckas
cHCTEMA
XHUMHYECKHUX
sjemenToB /1. U.
MenaeJsieena.
Crtpoenne aToma.
XuMu4yeckas
CBSI3b.
OxucauTenbHO-
BOCCTAHOBUTEJIbH
ble peaKkIuu.

3.1

[Tepunoanueckuii
3aKOH U
[lepnognueckas
cucrema
XUMUYECKUX
anemeHToB 1. U.
Menpeneena.
Crpoenue atoma.

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

3.2

XUMHAUYECKasA CBI3b.
OKHCIIUTEIBLHO-

BOCCTAHOBUTCIIBHBIC

peaKIuy.

https://m.edsoo.ru/
7f41837¢

Hroro no pazpeny

15

https://m.edsoo.ru/
7141837c

PesepBHOE Bpems

https://m.edsoo.ru/




7f418377c

OO0111e€e KOJIMYECTBO
4acoB 110
IIPOTrpaMMe

68

7141837c

https://m.edsoo.ru/

9 kJjacce

Ne
I/
I

Haumenosaunue
pa3aenoB U TEM
MpOrpaMMBbl

KomnnuecTB
0 4acoB

S0P

IIpumeuanun
e

Paznen 1.
BemecrBo u
XMMHYECKHe
peakuumn

1.1

[ToBTOpEHUE 1
yriyoneHue
3HAHUN OCHOBHBIX
pas3nenoB Kypca 8
KJlacca

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

1.2

OCHOBHBIC
3aKOHOMEPHOCTH
XUMHYECKHUX
peakui

https://m.edsoo.ru/
7141837c

1.3

DIEeKTpOIUTHYECKA
s TACCOLINAIUSI.
XUMHYECKHE
peakiuu B
pacTBopax.

https://m.edsoo.ru/
7141837c

Uroro no pazneny

17

https://m.edsoo.ru/
7141837c

Paznen 2.
HemeTamisl 1 ux
COEIUHEHHUS.

https://m.edsoo.ru/
7141837c

2.1

OOmas
XapaKTEePUCTHUKA
XUMHYECKHAX
ai1eMeHTOB VIIA-
TPYIIIIBIL.
I'anorensr.

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

2.2

OO0mas
XapaKTepUCTHKA
XUMHAYECKHUX
ay1eMeHTOB VIA-
rpynmnsl. Cepa u ee

https://m.edsoo.ru/
7141837c




COCIMHCHU.

2.3 | O6mas 7 https://m.edsoo.ru/
XapaKTepHUCTHKA 7141837¢
XUMHYCCKHUX
37eMeHTOB VA-
rpynmsl. A3o0T,
dhochop u ux
COCITMHCHHSI.

2.3 | O6mras 8 https://m.edsoo.ru/
XapaKTePUCTHKA 7t41837¢
XUMHYECKHUX
anemMeHToB [V A —

IpyIIBL.  YTIIEpOs,

KPEMHUH U UX

COCTMHCHHSI.

Utoro mo pazneny 25 https://m.edsoo.ru/
7141837c

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

MeTaJibl 1 BX 7141837¢

coeIMHEeHUsl

3.1 | OGmue cBoiicTBa 4 https://m.edsoo.ru/
METAJIJIOB 7141837¢

3.2 | Baxueiimue 16 https://m.edsoo.ru/
METaJUTbl U BX 7t41837¢c
COCJIMHCHHSI
Hroro no pazneny 20 https://m.edsoo.ru/

7141837¢
Paznen 4. Xumus https://m.edsoo.ru/
U OKpY:Kalolas 7f41837¢
cpena

4.1 | BemectBa u 3 https://m.edsoo.ru/
MaTepHualibl B 7141837¢
KU3HH YEIOBEKa
Wroro no pazneny 3 https://m.edsoo.ru/

7141837c
PeszepBHOE Bpems 3 https://m.edsoo.ru/
7f41837¢
Ob6mee 68 https://m.edsoo.ru/
KOJIMYECTBO 7141837¢c
Y4acoB TI0
porpamMmme

IMoypouHoe niianupoBanue 8 Kjiacc




No i\t

HaunmeHnoBaHue pa3aenoB U Tem
pOrpaMMBbl

KonnuecTBO Yacos

[Ipumeyanue




[Ipeamer xumwuu. Posib xumuun
B JKM3HM 4esoBeKa. Tena u
BENICCTBA.

IlonsaTus o METOOaX IMO3HAaHUA
B XUMHUHU

[TpakTuueckas padora Ne 1 «
[IpaBuna paboTsl B
1abopaTopur U IPUEMBI
paboThI ¢ TaOOPATOPHBIM
000pyTOBaHUEM

YucTeie BEECTBa U CMECH.
CnocoObI pa3aeaeHus: CMecei.

[Ipaktrueckast padora Ne 2. «
Paznenenune cmeceii» ( Ha
MpuMepe MOBAPESHHOU COJIH)

ATOMBI U MOJICKYJIbI

XUMUYECKHUE DJIEMEHTHI. 3HAKU
(CUMBOJIBI) XUMHYECKUX
AJIEMEHTOB

[IpocThie U CIOKHBIE BEIIECTBA

0 |00

ATOMHO-MOJICKYJISIPHOE YYCHHE

3aKOH MOCTOSIHCTBA COCTaBa
BCIIIECTB. XMMHUUCCKas
dbopmyia. BaaeHTHOCTH aTOMOB
XUMHUYECKUX COCTUHCHUM.

11.

OTtHOcCUTENbHAS aTOMHAs
macca. OTHocuTeIbHAas
MOJICKYJISIpHAsI Macca.

12.

MaccoBasg qoasd XUMHUYECKOTO
DJIEMEHTA B COEIUHEHUH

13

KomnuecTBo BentectBa. MoJb.
MouJtsipHast Macca.

14.

dusnyeckre U XUMUUYECKUE
SIBJIEHUS. XUMUYECKAS
peaKus.

15.

IIpu3Haku 1 ycinoBus
IIPOTEKAHUS XUMUYECKUX
peakiui

16

3aKOH COXPAHEHHUSI MACChI
BEILIECTB. XNUMHUYECKHUE
YpPaBHECHUS

17

Brruucnenue Koau4ecTna,
MAacChI BEIIECTBA M0 YPOBHSIM
XUMHUYECKUX PEAKIIHI




18

Kiraccudukanys XuMuaecKux
peakiuii ( coeTMHEHU,
Pa3IoKEHMsI, 3aMEIICHHE,
oOMeHa)

19

M. B. JIoMOHOCOB — y4€HBII
sHIMKIoneaucT. O0o01IeHNE U
CHUCTEMATH3AaIHI 3HAHUM.

20

KonTtponbshas padora Ne 1
«BemiecTBa 1 XUMHYECKUE
PEAKIINI

21

Bo3nyx- cmech razon. Cocras
Bo3ayxa. Kucnopona- anemeHt
1 npocTtoe BeniectBo. O30H.

22.

du3znyecKue U XMMUYECKUE
CBOMCTBA KHCIIOpoa ( peakiuu
oKucieHus, ropenue). [lonstue
0 OKCHJIAX.

23.

CriocoObl osTydeHuUsI
KHCIIOpOia B JIA0OPATOPHUH U
MIPOMBITIVICHHOCTH.
[IpumeHeHune Kucaopoaa.

24.

TeruoBo# 3¢ (heKT XuMHIecKon
peaKklnu, MOHSATUE O
TEPMOXUMHYECKOM YPABHEHUH,
9K30- U SHIOTEPMHUUECKHE
peaKIuu.

25.

Tomnuso (HedTH, yroib,
MeTall). 3arps3HeHUs BO31yXa,
CIIOoCcOOBI €T0 MPEOTBPAIEHUSI.

26.

[TpakTrueckas paborta Ne 3 mo
teMme « [lomydenue u
coOHupaHue KUCIopoa,
W3yYE€HUE €r0 CBOMCTBY

27.

Bonopoji- anemeHT u npocToe
BenrecTBo. Haxoxxnenue B
MIPUPOJIE.

28

DU3NYECKUE U XUMUYECKHE
CBOMCTBa BOAOPOJIA.
[IpumeHenue Bojiopoaa.

29

IloHsITHE O KHUCIIOTaX U COJIAX

30

Crioco0sbI oJry4eHue BoJI0po/ia
B 1abopaTopuu

31

[TpakTudeckas padora Ne 4 o
teMe « [lonydenue u




cobupaHue BOJI0PO/A,
HW3YYECHHUE U €T0 CBOWCTBY

32

MoutsipHblii 00beM Ta3a. 3aKoH
ABorapjo.

33

Brruncienue oonema,
KOJIMYECTBA BEIIECTBA ra3a 1o
€Tr0 U3BECTHOMY KOJIMYECTBY
BEIIECTBA WIH 00BEMY

34

Brrunciaenue o0bema ra3os 1o
YPOBHIO PEaKIIMU Ha OCHOBE
3aKOHA 0OBEMHBIX OTHOIICHUN
ra3oB

35

duznyeckre U XUMHYIECKHUE
CBOMCTBA BOJIbI

36

CocraB ocHoBanui. [loagaTus
00 MHJIMKATOpaX

37

Bopna xak pactBopuTes.
Haceiennsie u
HEHACBIIICHHBIE PACTBOPHI.
MaccoBas 1015 BEIleCcTBa B
pacTBOpe

38

[Ipaktruueckas pabora Ne 5 o
Teme « IIpurorosienue
PacTBOPOB C ONPEACIICHHOM
MacCOBOH J0JIen
PacTBOPEHHOI'O BEILIECTBA»

39

Kontponbshas pabora Ne 2 o
teme « Kucnopoa. Bonopo.
Bopa.»

40

OKcuapl: COCTaB,
KJ1accudukanus,
HOMEHKJIaTypa.

41

[TonydeHne u XUMUYECKHE
CBOMCTBA KUCIOTHBIX,
OCHOBHBIX ¥ aMOP({HBIX
OKCHUJIOB

42

OcHoOBaHUE: COCTaB,
Kiaccudukanuys,
HOMEHKJIaTypa

43

[Tonydenue u XUMUYECKHE
CBOMCTBA OCHOBAHUU

44

KucioTsl: cocTas,
KJ1accuduKanus,
HOMEHKJIaTypa




45

ITonydeHne u XUMUYECKHE
CBOMCTBA KHUCJIOT

46

Conu (cpeanue) :
HOMEHKJIaTypbl, CIOCOOBI
MTOJTYYCHUS, XUMHUCCKHEC
CBOMCTBA

47

[Ipaktruueckast pabora Ne 6 .
Pemenune sxcriepuMeHTanbHbIX
3a1ad 1o teMe «OCHOBHbBIE
KJIACChl HEOPTAHUYECKUX
COEIMHECHUI

48

['eHeTnueckas CBS3b MEXKIY
KJIACCAMH HEOPTaHUYECKUX
COeIMHEHNH

49

O000I11IEHNE U cCUCTEMATHU3ALIHS
3HAaHUU

50

KonTtponbshas pabora Ne 3 o
TeMe « OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX COSTUHCHHIN

51

IlepBbIe TONBITKH
KJIaCCU(PUKAMN XUMUYECKUX
anemeHToB. [lonaTHe o
I'PYIIAaX CXOAHBIX 3JIEMEHTOB.

52

[lepuoauueckuii 3aK0H U
[Tepuoanueckas cucrema
cucTeMa XMMHUYECKUX
anemeHToB Jl. 1. Menaeneera

53

[Tepuonst. ['pynmsl.
[Toarpynnel.

54

Crpoenue aromoB. CocTaB
aTOMHBIX sz1ep. M30TomBL.

55

CrpoeHne 2IEKTPOHHBIX
obomouek atromoB J[.1.
MenneneeBa

56

XapaKTepUCTUKA XUMUYECKOTO
AJIEMEHTA T10 €r0 MOJ0KEHUIO B
nepuoanueckou cucreme .M.
MenpeneeBa

57

3Ha4YCHUE MTEPUOIUYECKOTO
3aKOHA JIJISl pa3BUTHS HAYKHU U
npaktuku J{.1. Menneneena-
YYEHBIU, eAAaror, rpaJaHuH.

58

SHCKTPOOTPI/IHaTGHBHOCTB
aTOMOB XUMHWYCCKHNX




OJICMCHTOB

59 HMonnas xuMu4deckas CBs3b

60 KoBanenTtHas nonsipuas
XAUMHYECKas CBI3b

61 KoBaneHntHasa HenosnsipHas 1
XAUMHYECKas CBI3b

62 CrerieHp OKHUCIICHUS

63 OxuCINTEIIHLHO-
BOCCTAaHOBUTEIbHAS PEAKITUS

64 OxucnuTen U BOCCTAHOBUTEIIN

65 KonTtponbshas padora Ne 4 o
teme «CTpoeHue aToma.
XUMHUU€ecKas CBSA3b»

66 PesepBHrIii ypok. O600menue | 1
U cucTeMaTHu3alus 3HaHUuM

67 Pesepnbrii ypok. O600menne | 1
U CHUCTEMaTHu3aIysl 3HaHUM

68 PeszepBHbiit ypok. O600menue | 1
W CHUCTeMaTHu3aIusl 3HaHUMN
OO011ee KOJIMYECTBO YacoB I10 1

nporpamme

IHoypo4Hoe niianupoBanue 9 kiace

No m\it

HaumenoBanue pa3nenos u Tem
MPOTrpaMMBbI

KomnnuecTBO 4acos

IIpumeyanue

[Teproanveckux 3aKoH.
[Tepuonnueckas cucrema /.M.
Meneneena.

3aKOHOMEPHOCTh B U3MEHEHUHU
CBOMCTB XUMHUYECKHUX
AJIEMEHTOB MEPBBIX TPEX
IIEPUOJIOB

Knaccuduxanus n
HOMEHKJIaTypa
HEOPraHWYECKUX BEIIECTB

Buapr xummnueckux cBsI3eu U
THUIIBl KPUCTALTMYECKUX
pPELIETOK

KonTtponshas pad6ora Ne 1 o
teme « [loBTopenue y
yriyOieHue 3HaHUM OCHOBHBIX
pas3esioB Kypca 8 Kiiaccay

Knaccudukanmus XuMHIeCKux




pEeaKUnil O pa3JIUYHbIM
MIPU3HAKAM

IlonsATHE O CKOpOCTH
XUMHYECKUX PEaKIUH.
IToHsTHE O TOMOT€HHBIX U
TeTEPOrCHHBIX PEAKITHIX

IToHnsiTHE O XUMHYECKOM
paBHOBecUU. DAKTOPEI
BJIMSIFOIIIME HA CKOPOCTh
XAMUYECKUX PEAKIUN U
MOJI0KEHUE XUMUYECKOTO
PaBHOBECHS.

OKHUCIIUTETHHO-
BOCCTAHOBHUTEIbHBIC PEAKIINH

10

Teopus 2IIEKTPONIUTUYECKON
nucconnranuy. CUIbHbBIE U
cJ1a0bl€ JIEKTPOJIUTHIL.

11

HNoHHbIE YpaBHEHUS pPEaKLIUU

12

XHUMHUYECKHE CBOMCTBA KMCIIOT
1 OCHOBAHHUM B CBETE
MPEACTABICHUI 00
BIEKTPOJIUTUYECKOMN
JIMCCOLMAIINHT

13

XUMHUYECKHUE CBOIMCTBA COJIEU B
CBETE MpEJICTaBICHUI 00
AJIEKTPUYECKON AUCCOMAIUN

14

[TonsiTHE O THIPOIU3E COJIEH

15

O00011IEH1E U cCUCTEMATH3AIIUA
3HAHUM

16

[Ipaktruueckast padora No 1 «
Pemenue sxcrnupeMeHTaIbHbIX
3a1auw»

17

Kontponwsnas padota Ne 2 o
TEME « DIIEKTPOJIUTHYECKAS
AYccoLMalus. XUMUYECKas
peakiys B pacTBOPaAX»

18

OO0mast xapakTepuCTHKa
rajJjoreHoB. XMMHYECKHE
CBOMCTBA Ha IIPUMEPE XJIOpa.

19

Xnoposogopoa. Consnast
KHCJIOTa, XUMHYCCKHE
CBOMCTBA, MOJIy4YECHHUE,
MIPUMEHECHMUSL.

20

[Tpaktruueckast pabora Ne 2. «




[TomyyeHune CoIsTHOM KUCHOTHI,
M3YyYECHUE €€ CBOUCTBY»

21

Bobluucienus: no ypaBHEHUs
XUMUYECKUX PEAKLINN, €CIIN
OJIMH U3 pEareHToB JIaH B
130bITKE

22

OO61mast xapakTepucTHKa
snemMeHToB VI A-rpynmnsl

23

AnnoTtporHbie MOAU(PUKALIAN
cepbl. HaxoxaeHnue cepel u ee
COCMHEHUN B IPUPOJE.
XUMHUYECKHUE CBOMCTBA CEPBHI.

24

CepoBoaopoa. Ctpoenue,
(dbuznYecKre 1 XUMUYECKHE
CBOMCTBA .

25

Oxkcupsl cepbl. CepHast
KHCIIOTa, PU3NYECKUEe U
XUMMYECKHUE CBOMCTBA,
MIPUMEHEHMUSL.

26

XUMHUYECKUE PEAKLIUH
JIeXKaIe B OCHOBE
MIPOMBIIIUIEHHOTO CI1oco0a
ITOJTYYEHHUSI CEPHOU KUCIIOTBHI.
XUMHUYECKOE 3arpsA3HEHNE
OKPY’KarOIIEH CPEbI
COEIMHEHUSMHU CEPBL.

27

Brrancnenne MmaccoBou g0
BBIXOJIa TPOAYKTA PEAKIINHU

28

OO0mast xapakTepuCcTHKa
anemMeHToB VA-rpynnsl. A30T,
pacnpocTpaHEHUE B IPUPOJIE,
($u3NYEeCcKUEe U XUMHYECKHE
CBOMCTBaA

29.

Ammuak. Ero ¢pusnueckue u
XUMUYECKUE CBONCTBA,
IIOJIyYECHHUE U IIPUMEHEHHUE.

30

[Ipaktruueckast pabora Ne 3 o
teme « [lonmydyenue ammuaxa,
W3YYECHHUE €r0 CBOMCTBY

31

A3oTHas KHucJoTa, €€
(dbuznyecKre 1 XUMUYECKHE
CBOMCTBA

32

Hcnons3oBanue HUTpPATOB U
COJIC aMMOHMS B KaUECTBE




MUHEPATbHBIX YI0OpEHUH.
XUMHUYECKOE 3arpsi3HEHUE
OKPYXarOUIEN Cpeibl
COEIMHEHUSAMU a30Ta

33

®dochop. Oxcun dpochopa (V)
u ¢ocopHas KuciIoTa, ee
¢du3nveckre 1 XUMHYECKUE
CBOWCTBA, MOJTyYEHHE.

34

Ucnonb3oBanue dhocharos B
KauyeCTBE MHUHEPAIBbHBIX
yaoOpeHwuii. 3arps3HeHue
PUPOIHON cpeapl hocharamm

35

Yraepoa, pacnpocTpaHEHHE B
npupoje, puznueckue u
XMMHUYECKHE CBOMCTBA

36

Oxcuppl yriaepona, ux
bu3nYeCKre U XUMUIECKHUE
CBONCTBA.

DKOJIOTUYECKOE TTPOOIEMBI
CBSI3aHHBIE C OKCUIOM
yriepoza (1V)

37

VYroibpHAag KUCIIOTa U €€ COJTU

38

[Ipaktuueckas pabora Ne 4 o
Teme « [lonmyuenue
YIIICKUCIIOTO Ta3a.
KauectBennas peakius Ha
KapOOHAT-HOHY

39

ITepBoHayvanbHBIC TOHATHS 00
OPraHUYECKUX BENIECTBAX KAK
0 COEAMHEHHUS yIIIepoJia

40

Kpemnuii u ero coeimHeHus

41

[Ipaktruueckast pabora Ne 5.
Pemenune skcrnepuMeHTaNbHBIX
3az1a4 o TeMe « Baxxaenime
HE METaJJIbl U UX COCJIMHEHUS

42

KonTtponbshas pabora Ne 3 1o
TeMe « BakHelIe HeMeTaIbl
U UX COEIUHEHUD)

43

OO1as xapakTepucTUKa
XAMHAYECKHUX 3JI€MEHTOB-
MeTajlJIoB. MeTamnnueckas
CBSI3b M METAJINYECKast
KpUCTAJTMYECKasl perieTKa.
dusnyeckue cBOMCTBA




MCTAJIJIOB.

44

XUMHYECKHE CBOMCTBA
METaJIOB.
DIIEKTPOXUMHUYECKUAN PSJT
HANPSKEHUM METAJIJIOB.

45.

OO6mue crocoObl OTyYeHHUsI
MeTauioB. CIiaBhl.
Brruncnenue mo ypaBHeHHSIM
XUMHYECKUX PEAKLUH, ECIIU
OJIMH M3 PEarcHTOB COJICPIKHT
IIPUMECH.

46.

ITonsTHE O KOppO3rur MCTAJlJIOB

47

IllenoynbIe MeTAILIBI

48

OKCI/I)IBI U TUAPOKCHUIABI HATPUA
1 KaJIusA

49

[IleounbIC METATIIBI —
KQJILIIMU U MarHui

50

Baxxneiimue coequHeHN
KaJIbIUS

51

O0001IeHE U CUCTEMATHU3AIUA
3HAHUM

52

JKecTKOCTh BOJBI U CIIOCOOEI €€
YCTpaHCHHSI

53

[Ipaktuueckast pabora Ne 6 o
TeMe «2KecTKOCTb BOJIBI U
CIIOCOOBI €€ YCTPAHCHHSI»

54

AJUTFOMUHMI

55

AmMdoTepHbIe CBOMCTBA OKCUAA
U THJIPOKCUJA

56

Keneso

57

Oxcuibl, TMAPOKCHUIBI U COTTU
xenesa (I1) u xxenesa (I11)

58

O00011IeH1E U CUCTEMATH3AIIUA
3HAHUMN

59

[IpakTrueckas padora.
Pemenne sxcrniepuMeHTaNbHBIX
3a7a4 110 TeMe « BakHenime
METaJlJIbl ¥ UX COCTMHEHU S

60

Brruncnenus no ypoBHAM
XUMUYECKUX PEAKLIN, eCcln
OJIUH W3 PEarcHTOB J1aH B
U30BITKE UIH COJEPIKUT
npuMecu. Berancnenus
MAaCCOBOM JIOJIM BBIXOJA




MPOAYKTa pEAKIIUH

61 O0o0011iene n cucremaruzanusa | 1
3HAaHUU
62 Kontponbshas padora Ne 4 o 1

TeMe « BaxkHeniime MeTaibl U
X COCAUHCHUA»

63 BemecTBa u maTepuaisl B 1
ITOBCEHEBHOM KU3HU
JeJioBeKa

64 XUMUYECKUE 3arpsI3HEHUS 1
OKPY KaIOIIEH Cpeabl

65 Ponp xumun B permieHnn 1
AKOJIOTMUECKUX MPoOIeM

66 PesepBHrIit ypok. O600menue | 1
Y CUCTEMaTHU3allMsl 3HAHUHN

67 PesepBHrIii ypok. O600menue | 1
Y CHCTEMATU3alMs 3HAHUU

68 Pesepsnbrii ypok. O600menne | 1

U CUCTEMATHU3aINs 3HAHUU

OO0111e€e KOJIMYECTBO YaCOB I10 68
IIPOTrpaMMe

Ilepeyennb yueOHO-MeTOANYECKOr0 oOecnieyeHus: mo xumum 8-9 kiace

1.Pymsutuc I'. E. Xumus: 8-9 ki.: yueb. qiis oo6meoopazosat. yupexaenuii / I, E.
Pymsutuc, @. I'. ®ensaman. — M.: [IpocBemenue.

2. Xumust: 8-9 KI1.: 3JIEKTPOHHOE MPUIIOKEHUE K YUEOHHUKY.

3.I'apa H. H. Xumus. Pabouue nporpammel. [Ipeagmernas nunus yueonukos I'. E.
Pynsutuca, @. I'. ®enpamana. 8—9 knaccsl / H. H. I'apa. — M.: [IpocBenienue.
4.T'abpycea H. U. Xumusi: pabouas tetpans: 8 ki. / H. Y. T'aGpyceBa. — M.:
[IpocsemieHue.

5.I'apa H. H. Xumusi: 3ajaunuk ¢ «momomHukom»: 8—9 k. / H. H. I'apa, H. N.
["abpyceBa. — M.: TIpocsemienue.

6.Pamenkuii A. M. Xumus: nunaktudeckuit marepuain: 8—9 xi1. / A. M. Pagenxutii.
— M.: IIpocBemnienue.

7.T'apa H. H. Xumus. Ypoku: 8-9 xn. / H. H. I'apa. — M.: IIpocBemenue.

JIvceT 1omosiHeHU M U3MEeHEeHUH

Hara XapakTepucTuKa U3MEHEHUN PexBu3uThl [Toanuce
BHECCHHUS JIOKYMEHTA, Jv1ia,
W3MEHEHUN KOTOPBIM BHECLIETO




3aKpPCIIJICHO 3aIIUCh
HU3MCHCHHC

MartepuajibHO-TeXHHYECKOE OCHALIlCHHE:

1.Harnsaaele mocobus: cepuu TabIUIl MO0 HEOPTaHHMYECKONH XUMUU, KOJUICKIIMH,
MOJIEIN MOJIEKYJI, KOMIUIEKT KPUCTAJUIMYECKUX PEIIECTOK.

2IIpubopel, HaOOpbBl  TOCYAbl, JA0OPATOPHBIX  NPHUHAMIEKHOCTEH UL
XUMHUYECKOTO JKCIEpUMEHTa, HaOopsl peakTuBOB. Hanmumuume nabopaTopHOro
000pyZIOBaHUSI M PEAKTUBOB IMO3BOJSET (OPMHUPOBATH KYJIbTYypy O€30MacHOro
oOpalieHusi C BELIECTBAMHU, BBIMOJHATh JKCIEPUMEHT IO PACIO3HABAHUIO
BaYKHEHIITUX BELIECTB, IPOBOJUTH AKCIIEPUMEHTAJIbHbIE paboThI
UCCIIEIOBATENIBCKOTO XapaKTepa.

O0opynoBanue u npuéopbI




n/n

HanMeHoBaHMe 00bEKTOB M CPeICTB MATEPHATbHO-TEXHHYECKOT0
o0ecneyeHus

IleuaTHbIe MOCOOMA

Kommrext IMOPTPETOB YUCHBIX-XUMHUKOB

Cepus cipaBouHbIX Tabaul o xumuH («Ilepuoauyeckas cucreMa XMMHUYECKUX
annemenTtoB J[.1. MenneneeBay», «PacTBOpuMOCTh coliel, KUCIIOT M OCHOBAHHUM B BOJIEY,
«ONEKTPOXUMUYECKUH psAJl HAPSKEHUI MeTauioBy, «OKpacka MHIANKATOPOB B
Pa3UYHBIX Cpeax»).

Cepus TabauIl IO HEOPTaHNYECKOW XUMUHU

Y4eOHO-IpaKTHYECKOE U Y1eOHO-12a00paTOpHOE 000py/I0BaHHE

IIpubopsl, HAGOPHI MOCYABI U JIA00PATOPHBIX NPUHALJIEKHOCTEH 111 XUMUYECKOT 0
JKCIIePUMEHTA

OO01Iero HasHAYeHUA

Bechl

HarpeBaTtenbHbie TpUOOpHI:
- CHUPTOBKU

- aNieKTpoHarpesarenu st npooupok HII-1

Jlocka I CylIKHy MocCy bl

JleMOHCTpaUIMOHHBIE

HaGop nocyasl u npuHaAIEKHOCTEH 1711 AEMOHCTPALIMOHHBIX OMBITOB 110 XUMHUHU

DN [ —

Iratus metannuueckuit HIJIb

Habop ¢nakoHOB (A1 XpaHEHUs] paCTBOPOB PEAKTUBOB)

Cnenunanu3upoBaHHble NIPUOOPHI M ANNAPATHI

Amnmnapat (mpubop) ans nonydenus razos (Kumnmna)

KoMmiekTnl IJIs naﬁopaTopm,lx ONBITOB U NPAKTHYIECCKHUX 3aHSATHH 0 XUMHMH

Xumudeckas jabopatopust

Habop 6anox juist xpaneHust TBepAbIX peakTuBoB (30 — 50 mu)

Hab6op cxistHOK ((ps1akoHOB) JIsl XpaHEHHUST PAaCTBOPOB PEAKTHBOB

Ha6op npobupok (ITX-14, ITX-16)

[TpuGop 1t momyyeHus ra3on

AN | | W DN

HI/IJ’II/IHI[pI)I MCPHBIC CTCKIITHHBIC

Moaenn

HaGop kpucTammmueckux pemeTok: aimMasa, rpadura, moBapeHHOH con

HaGop st MoeupoBaHus

HaTyp AJIbHbIC Oﬁ'beKTI)I, KOJUICKIIUHA

[InacTtmaccel

PeakTuBsbl

Habop Ne 1 OC «Kucnomury
Kucnota cepnas




Kucnora consanas

Habop Ne 2 OC «Kucrnomuoi»
Kucnora azornas
Kucnora oprodochopnas

Habop Ne 3 OC «l udpokcuowiy
Kanus rugpoxcun

Kanpuus runpoxcup

Hatpus rugpokcus

Habop Ne 4 OC «Okcudvl memannogy
AJIOMUHASA OKCHUIT

bapus okcun

Kenesa (IIT) oxcun

Kampums okcup

Marunug oxcun

Menu (I1) oxcup

Habop Ne 5 OC «Memannor»
AntoMuHUM (TpaHyibl)

AnroMHHUH (CTPYKKa)

XKene3o BoccTaHOBIEHHOE (TIOPOILOK)
Menp (TopoIoK)

[uHk (rpanyJibl)

Habop Ne 7 OC «Oeneonacnvie seujecmsay
Cepa (opomIoK)

Habop Ne 9 OC «l anoeenuowiy
bapus xnopun
Kenesa (II1) xnopun
Kanus xnopun
Kanpuus xnopug
Marnus xyopu
Menau (IT) xmopun
Hatpus xnopun
[nuka xyopun
Kanug nonun

Kaymst Opomu

Habop Ne 10 OC «Cynvgpamsi. Cynvgpumuot. Cynvghuovi»
AnroMuHus cynbdar

Kenesa (II) cynbdat

Kanus cynedar

Kanpnus cynsdar

Marnus cynbdar

Menu (I1) cynbdat 5-tu BoaHBIN

Hatpus cynbdun

Hatpus cynbdar

[{unka cynbdar

Habop Ne 11 OC «Kapbonamwi»
Kanus xapbonar (morarir)

Menu (I1) kapboHAT OCHOBHOM
Hatpus xapOonat

Hatpus runpoxapOoHar
Kanbius kapboHat

Marnust kapOoHaT

Habop Ne 12 OC «@ocghamot. Cunuxamol»




Hatpus cunukar 9-tu BogHbII
Hatpus oprodocdhar TpexzameneHHbINH

Habop Ne 14 OC «Coeounenus mapeanyay
Kaymst mepmanranar (Kajauii MapraHIieBOKUCITBIN)

Habop Ne 16 OC «Humpambi»
AJIOMUHUS HUTpPAT

Kaynust murpar

Kanbuus autpat

Menu (II) HuTpar

Hatpusa nutpar

Cepebpa HUTpAT

Habop Ne 17 OC «Hnouxamopul»

JOKYMEHT MOZAMUCAH 3MEKTPOHHOM MOAMUCHIO

MYHUUUNAJNIbHOE BIO)KETHOE OBLLLEEOBGPA3SOBATEJIbHOE 25.12.23 08:52 (MSK) CepTudmkat 8D44EC413FE2B256DFBE725BBF7D0C89
YYPEXXAEHUE "POrO3NXUHCKASl OCHOBHAS OBLLLEOBPA3OBATEJIbHAS
LUKOJIA", CokonoBa MpuHa AnekcaHapoBHa, AnpekTop




