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IHosicuuTenLHAA 32N CKA

Paboyas mporpamma oCHOBHOTO 0011ero 00pa3oBaHus MO0 XUMHUU 1S 8 - 9KIIacCOB COCTaBIICHA B
COOTBETCTBUH € TpeboBaHusIMU DeiepalibHOTO TOCYIapCTBEHHOT0 00pa30BaTeIbLHOTO CTaHAapTa
ocHOBHOro o0miero obpasoBanusi (2010 r.) Ha OCHOBE NPUMEPHON MPOrpaMMbl OCHOBHOT'O
oOmiero o0pa3oBaHMs MO XMMHH, aBTOPCKOM mporpammel 1o xumuu (aBtopsl I'.E.Pym3uruc,
@.I".®Penbaman), OCHOBHON 00pa30BaTE/IbHONM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa30BaHUs
MBOY COHI c.Enranp YHUHCKOrO MyHHIMNaIbHOrO okpyra Kupockoit obnactu, PabGoueit

nporpammel Bociutanusit MbOY COILL c.Enrans.

Y4yeOHo-TeMaTHUYECKHI IJIAH

8 kuacc (2 yaca B Hees10, 68 yacoB)

Ne/m | HaummeHoBaHmue pa3jiena KoanuecTBo Kontpoububie | [IpakTuyeckue
4acoB 10 padoThI padoThbI
nporpamMmme
1. OcHOBHBIC TOHATHS 54 3 6
XUMUH (YPOBEHb AaTOMHO —
MOJIEKYJISIPHBIX
NnpeACcTaBJIeHU)
2. Iepuoauveckuii 3aK0H U 7
nepuoanyvecKasi cucreMa
XHMHYECKHUX IJIEMEHTOB
JI.LA. MenaesieeBa.
CtpoeHue aToma
3. CrtpoeHue BemecTBa. 7 1
HToro 68 4 6
9 knacc (2 yaca B HejieN10, 68 yacoB)
Ne/m | HammeHoBaHme pa3jeJia KonuuyectBo Konrtpoabnsbie | IlpakTuyeckue
4acoB 110 padoThbI padoTbI
nporpamMmme
1. IToBTOpEHNE Kypca XUMHH 3
8 kiacca
2. MHuoroo6pa3zue 18 1 2
XHMHMYECKHX peaKkuuid
3. MHoroo6pa3ue BemecTn 38 2 4
4. Kparkuii 0630p 9 1 -
BasKHEHIIINX
OpPraHMYecKuX BelecTB




HUroro 68 4 6

Conep:xanue yueOHOro Kypca « Xumus»
8 kuace

Paznen 1. OcHoOBHble TOHATHS XUMUM (YPOBEHb AaTOMHO-MOJIEKYJISPHBIX
npeaCcTaBJIeHU)
[Ipenmer xumuu. XUMHS KaKk 4acTh €CTECTBO3HaHMsS. BemiectBa m ux cBoicrBa. YucThie
BellecTBa M CcMecH. MeToJbl TMO3HAHWS B XHUMHUU: HaONIOJeHue, 3KcrepuMeHT. [lpuemsl
0e3omacHo paboTh ¢ 000pymOBaHKEM U BemecTBaMu. CTpoeHue TIaMeHH .
Uucteie BemectBa M cMmecH. CrocoObl OYHMCTKM BEUIECTB: OTCTaWBaHUe, (DUIBTpOBaHUE,
BBIIIAPUBAHUE, KPUCTAUIM3AIMS, JUCTWIISIIUSA. DPuU3NUecKue U XUMHUYECKUE SBJICHHS.
Xumnueckue peakuuu. [Ipu3Haky XMMUYECKUX PEaKUUi U YCIOBHS BOSHUKHOBEHUS U TEUEHUS
XMMHYECKUX PEAKIUH.
ATOMBI, MOJIEKYJbl M HMOHBI. BellectBa MOJEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHHS.
Kpucrannmuueckue u amopdusie BemecTBa. Kpucrammniyeckue pelmieTkd: MOHHAsS, aTOMHAs U
MosiekysspHad. [IpocTele W cilOXKHBIE BemlecTBa. XUMHUYECKUM 3JeMEHT. Meramisl U
HeMeTaJlIbl. ATOMHasl eiMHULIAa Macchl. OTHOCUTENbHAS aTOMHAs Macca. SI3bIK XUMUU. 3HAKU
XUMHUYECKHUX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa BEIIECTBA. XUMHUYECKHE (OPMYIIBI.
OTtHocuTenbHasE MoJieKysipHasi Macca. KauecTBEHHBIM M KOJIMYECTBEHHBI COCTAB BELIECTBA.
Boruncnenus no xumudeckuM opmynaMm. MaccoBast 107151 XMMHUYECKOTO AJIEMEHTA B CI0XKHOM
BEILIECTBE.
BanenTHocTh XMMHYECKHUX 3yeMeHTOB. OmpeseneHne BaJeHTHOCTH JIEMEHTOB 1Mo (hopMyinaM
OuHapHBIX coeauHeHHU. CocTaBlieHUE XUMHUYECKHX (OpMYyNl OHHAPHBIX COCAMHCHUN TIO
BAJICHTHOCTH.
ATOMHO — MOJIEKYJIIPHOE yu€HUE. 3aKOH COXPaHEHUs Macchl BellecTB. JKU3Hb U JAesITeIbHOCTD
M.B. JlomoHOcOBa. XuMHU€ECKHE YpaBHEHUS. THUIIBI XUMUUECKUX PEAKIUHN.
Kucnopon. Haxoxaenne B mnpupome. Ilomydenwe kucinopoga B jabopatopud U
MpOMBbILUIEHHOCTH. PuU3HUecKue M XMMHUYECKHE cBoicTBa Kuciopoaa. ['openue. Oxcupupl.
[Ipumenenue kucnopona. Kpyrosopor kuciaopona B npupoje. O30H, auIOTpONHs KUCIOPOAA.
Boznyx u ero coctas. 3ammra atMochepHOTo BO3/1yXa OT 3arpsi3HEHUH.
Bomopon. Haxoxaenue B mpupone. Ilomyduenwe Bomopona B jaboparopul |
IPOMBIIITIEHHOCTH. Du3nyeckue W XUMHUYECKHE CBOiicTBa Bomopoza. Bomopoxm —
BOCCTaHOBHUTENb. Mepbl 6€30MacHOCTH IpH padboTe ¢ BogopooM. [Ipumenenne Bogoposa.
Bona. Metoabl onpenenieHnsi cocTaBa BOAbl — aHAIM3 U CUHTE3. PU3NUECKUe CBOMCTBA BOJIBI.
Bona B mpupose u crnocoObl ee OYMCTKU. Alpanus BOJbl. XHWMHUYECKHE CBOICTBA BOJIBI.
[Ipumenenue Bonbl. Boga — pactBoputens. PacTBopuMocTh BemiecTB B Bojie. MaccoBas 101st
PacTBOPEHHOI'O BEIIECTBA.
KonunuectBennble oTHomieHus B xumuu. KommyecTBo BemectBa. Monbs. MomsipHass macca.
3akoH ABoraapo. MossapHblii 00beM Ta30B. OTHOCUTENbHAS TUIOTHOCTH Ta30B. OOBEMHBIC
OTHOILIEHUS ra30B MIPU XUMHUYECKUX PEAKIIUIX.
Baxneifimme kigacchl HEOPraHUYECKUX coeauHEeHWi. OKCHIBI: COCTaB, KiIacCU(PUKAIIHS.
OcHOBHbIE W KHUCIOTHblE OKcuabl. HomeHknatypa okxcuaoB. PuU3HUECKME U XUMUYECKHE
CBOMCTBA, MOJy4E€HUE U IPUMEHEHNE OKCHUIOB.
Iunpoxcunbl. Kinaccudukanus ruapokcuaoB. OcuoBanus. Cocras. [l{enoun u HepacTBOPUMBIE
ocHoBaHMs. HomeHknatypa. @u3nyeckrhe M XHMHYECKHE CBOMCTBA OCHOBaHWHW. Peakuus
HelTpanu3anuu. [lonydeHne u npuMeHeHne OCHOBaHU. AM(OTEPHBIE OKCUIBI U THIPOKCH/IBI.
Kucnotel. Cocrta. Knaccupukauus. Homenknarypa. @usnyeckue U XUMUYECKUE CBOMCTBA
KHUCJIOT. BBITECHUTENbHBIN Psii METAIIIOB.
Comun. CocraB. Knaccudukanusa. Homenkmarypa. ®usudeckue CBOWCTBA  COJIEH.
PactBOopuMOCTh cosieif B Bojie. XUMHUECKUe CBoicTBa cojeidl. CrocoObl ModydeHus coJiei.
[IpumeHenue coneil.



I'enernueckas CBS3b MEXAY OCHOBHBIMU KJIACCAMU HEOPTaHUYECKUX COEIMHEHUM.
JdemoncTpanuu. O3HakOMJICHHE C oOpa3liaMH TMPOCTBIX W CJHOXKHBIX BemecTB. CrocoObl
OYMCTKH  BEIIECTB:  KPUCTAJUIM3ALMS,  AUCTWUIANMS,  Xpomarorpadus.  OmbITH,
MIOATBEPKIAIOIIME 3aKOH COXPAHEHUSI MacChl BELIECTB.
[Tony4yenue u cobupanue KUCIOpO1a METOIOM BBITECHEHHS BO3AyXa U Bozbl. OmpeneeHue
cocTaBa Bo3ayxa. Konnekyus neghmu, KameHno2o yeis u npooyKmoe ux nepepadomxu.
[Tonyuenue Bonopoza B anmnapare Kuna, mposepka Boiopoa Ha YMCTOTY, TOPEHHE BOAOPO/a,
coOupaHue BOOPO/ia METOI0OM BBITECHEHHSI BO3yXa M BOBI.
Ananus Bosbl. CUHTE3 BOJBI.
3HaAKOMCTBO C 00Opa3liaMH OKCHJIOB, KHCJIOT, OCHOBaHMM U coneil. Helrpanuzanus ménoun
KHMCJIOTOHM B IPUCYTCTBUU MHAUKATOPA.
JlaGopaTopHble onbIThI. PaccMOTpeHue BELECTB ¢ pa3IMyHbIMU (U3NYECKUMU CBOMCTBAMHU.
Paznenenue cmecu ¢ momolpo MarauTa. [lpumeps! GU3NYeCKHX 1 XUMUYECKHX SIBICHUH.
Peakuyu, miumocTpupyromye OCHOBHBIE IPU3HAKY XapaKTEPHBIX peakuyu. Pasnoxenue
ocHoBHOTO KapOonaTa meau (I1). Peakius 3amenienns Mean Keae30M.
O3HakomiieHHEe ¢ 00pa3LaMu OKCHI0B.
BzaumopetictBue Bogopona ¢ okcugom meau (11).
OnpIThI, MOATBEPKAAIOINE XUMUYECKUE CBOWCTBA KUCIIOT, OCHOBAaHUM.
IIpakTnyeckune padoTnl
e IIpaBuna TexHHKH 6€30IIACHOCTH IIPU pabOTE B XUMHUECKOM KaOuHeTe. O3HaKOMIIEHHUE ¢
1a00paTOPHBIM 000PYIOBAHHEM.
e  Oumncrtka 3arpsA3HEHHON MOBAPEHHOM COJIN.
e [lomydyeHue u CBOMCTBA KHCIOPOAA
e [lomydyenue BOIOpoa U U3yYEHHUE €O CBOMCTB.
e [IpurorosieHue pacTBOPOB COJIEH C ONPEIEIEHHON MaCCOBOU 10JIEW PACTBOPEHHOTO
BELIECTBA.
e PemeHue skcneprMeHTaNIbHBIX 3a/1a4 110 TeMe «OCHOBHBIE KJ1acChl HEOPraHUYECKUX
COCTUHEHUN.
PacyerHbie 3a1a4u:
Beruuciienue 0THOCUTEIbHON MOJIEKYJIIPHOM Macchl BellecTBa 1o Gpopmyie. Beruncnenue
MacCOBOM JOJIH 3JIEMEHTA B XUMUYECKOM COETUHEHUH. Y CTAHOBJIEHUE IIpOoCcTeHiel (opMyJibl
BELIECTBA [10 MACCOBBIM JIOJISIM 3JIEMEHTOB.
HaxoxieHne MaccoBoM O paCTBOPEHHOIO BEIIECTBA B pacTBOpE. BrrunciieHne Macchbl
PacTBOPEHHOTO BELIECTBA U BOJBI JJIs IPUTOTOBIEHUS PACTBOPA ONPEAEIEHHON
KOHIEHTpaLUH.
OOBEMHBIE OTHOIIEHUS Ta30B PH XUMHUECKUX PEAKLIUAX.
Boruncnenus no XMMMYECKUM ypaBHEHUSIM Macchl, 00bEMa U KOJIMUYECTBA BEIIECTBA OJHOTO U3
MPOAYKTOB PEAKIIMU IO Macce HCXOTHOTO BEIleCTBa, 00BEMY MM KOJMUECTBY BEILIECTBA,
COJIEpIKaIIlero ONpeelEHHYIO JOI0 IPUMECEH.

Pa3nea 2. Ilepuoauyeckuii 3aK0H M MEPHOANYECKAsi CHCTEMAa XHMHYECKHX

3jeMmeHTOB [I[.U. MenneneeBa. Ctpoenune aroma.

[TepBble MOMBITKM KIACCU(PHUKALMM XUMHUYECKMX 3JeMeHTOB. [loHsTHe O rpymmax
CXOIHBIX 3JIeMEHTOB. EcTecTBeHHBbIE CceMEHCTBAa IIEJNOYHBIX META/NIOB U TaJlOTE€HOB.
bnaropoansie rassl. Ilepuoanueckuii 3axoH J.M.MenneneeBa. Ilepronnueckas cucrema Kak
€CTECTBEHHO — Hay4dHOe Kiaccu(ukaius XUMUYECKUX »dJeMeHTOB. TalnuuHas ¢dopma
OpeACTaBICHUs  KIaCCUPHUKAIMM  XUMHUYECKHMX  dnMeMeHToB.  CTpykTypa  TaOIMIBI
«Ilepuonnueckas cuctema xumuueckux snemeHToB J.1. MenneneeBa» (kopoTkas ¢popma): A-
u b- rpynnsl, nepuonpl. duU3MUECKH CMBICT TMOPSIAKOBOIO 3JEMEHTA, HOMEpa IEpHoja,
HOMepa TPYIIIbI (U1 JIEMEHTOB A-TpyIII).

Crpoenue aroma: sfapo M DJIEKTpOHHas o0osnouka. COCTaB aTOMHBIX SJep: MPOTOHBI H
HelTpoHbl. 30TOMNbI. 3apsa aTOMHOTO s/ipa, MacCOBOE YHCIIO, OTHOCUTEIbHASI aTOMHAsi Macca.
CoBpemeHHas (OPMYIUPOBKA MOHATUSA «XUMHUYECKUI STIEMEHT».



DnexTpoHHas 000JI0YKa aToMa: MOHITHE 00 YHEPreTUIECKOM YPOBHE (JIEKTPOHHOM CJIOE), €r0
€MKOCTH. 3amloJIHEHHE DJIEKTPOHHBIX CJIOEB y AaTOMOB 3JEMEHTOB II€PBOIO — TPETHErO
neprooB. CoBpeMeHHast POpPMYITHUPOBKA MEPHOIUIECKOTO 3aKOHA.
3HaueHue nepuoanueckoro 3akona. Hayunsle noctmkenus .M. MenneneeBa: ucnpabiieHHE
OTHOCUTENIbHBIX ATOMHBIX MaccC, IPEACKa3aHHE CYIIECTBOBAHUS HEOTKPBITHIX HJIEMEHTOB,
MIEPECTAaHOBKM XMMHMUYECKUX 3JIEMEHTOB B MEPUOAUYECKON cucteMe. JKU3Hb U JeATEeIbHOCTh
J.N. Menneneena.
JdemoHcTpaumu:
@u3NYECKUE CBOMCTBA ILICJIIOYHBIX METAJUIOB. B3anmoneicTBHE OKCUIOB HATpUs, MAarHus,
docdopa, cepbl ¢ BOJOM, HCCIEAOBaHNE CBOWCTB MOJYYEHHBIX MPOAYKTOB. B3aumonelictue
HaTpus U Kanus ¢ Bonod. dusmyeckue CBOWCTBA raJlOreHOB. B3aumonencTBUE aOMUHUSA C
XJIOpOM, OpPOMOM U HOZIOM.

Pa3nen 3. CtpoeHnue BemecTna.
DNEeKTPOOTPULIATETbHOCTh XUMHUYECKUX 3JIEMEHTOB. OCHOBHBIE BHJBl XUMHUYECKOH CBSI3U:
KOBAJICHTHAsI HEMOJIApHAs, KOBAJICHTHAs IMOJspHAas, HOHHAsl. BaJleHTHOCTb 3JIEMEHTOB B CBETE
31eKTpoHHOW Teopuu. CrteneHb okucieHus. [IpaBuna omnpeneneHuss CTENEHEW OKHUCIEHUS
3JIEMEHTOB.
JdemoHcTpamum:
ConocraBneHne (U3HKO-XMMHYECCKHX CBONCTB COCIMHEHUH C KOBAJCHTHBIMA M HOHHBIMH
CBA3SMHU.

9 kjaacc

IToBTOpenne kypca xumuu 8 kiaacca (3 4).Ilepruoauueckuii 3aKoH U epuOINYECKasi cUCTEMA
xuM. snemenToB JI. M. MenneneeBa B cBeTe CTpOeHHUs aTOMOB. XUMHUECKas cBsA3b. CTpoeHue
BemecTBa. OCHOBHBIE KJIACCHl HEOPTaHMYECKMX COCIUHEHHWH: WX COCTaB, KIACCH(HKAIIHAL.
OcHoOBHBIE KJIACCHI HEOPraHMYECKHX COCOMHEHMH: MX CBOMCTBA. Pacd€rel mo XMMHMUYECKHM
YPABHEHUSM.

Hemoncrpauuu. Tabnuna «Bunel cazei». Tabauua « TUIBI KPUCTAIIMYECKUX PELIETOK

Pa3nes 1. MHoroo6pa3sue xumudeckux peakuuii (18 41).

Tema 1. Knaccuduxanus xumudyeckux peaxkuii (6 4)

Knaccugukanus XUMHYECKMX peakIMid, peaklUu COEAWHEHMs, pPa3JI0KEHMs, 3aMEeLIeHUS,
oOMeHa. OKHCIUTENIBHO - BOCCTAaHOBUTEIbHBIE peakuuu. OKHUCIUTENb, BOCCTAaHOBUTEID,
IIPOLECCHl  OKHUCIEHUS, BOCCTaHOBJIEHHA. (COCTaBICHHE YpPaBHEHUH  OKUCIHUTEIBHO -
BOCCTAHOBUTEJIbHBIX PEAKIIMH C IMOMOIIBIO METO/1a JIEKTPOHHOT0 OalaHca.

TennoBble 3¢ (eKThl XUMUYECKUX peakiuil. DK30TepMUYECKHUE U SHAOTEPMUUECKUE PEaKIUH.
Tepmoxumuueckue ypaBHeHHUS. CKOpPOCTh XMMHUYECKUX peakuuil. dakTtopsl, BIMSIOMINE Ha
CKOPOCTb XUMUYECKUX peakiuil. [lepBoHauanbHble MPEACTABICHUS O KaTallu3e.
Lemoncmpayuu./{lemoncmpayus onvimos, 6blACHAIOWUX 3A6UCUMOCTb CKOPOCMU XUMUYECKUX
peaxyuil om paziuyHuiX hakmopoa.

Tabruyer «Obpamumvle peakyuuy, «Xumuueckoe pasHosecuey, «CKOpoCmb XUMUYECKOU
peaxkyuuy.

Pacuemnvie 3a0auu. Pacuemul no mepmoxumuueckum ypasHeHusM.

Ilpakmuueckan padoma Nel. H3yuenue enuanus yciosuit npoedeHus XumudecKkou peaxyuu
Ha eé ckopocmb.

Ob6patumebie peakuuu. [ToHATHE 0 XUMUYECKOM paBHOBECHH.

Tema 2. Dnextponutudeckas auccoruanus (12 )

XVMHYECKUE PEAKIIUY, UAYIIHE B BOAHBIX PACTBOPAX. DJIEKTPOJIUTEI U HEAIEKTPOJIUTHI. VOHBI.
KaTtnons!l n annonsl. ['napatHas Teopust pacCTBOPOB.

DJEeKTpOoNUTHYECKasT JAMCCOLMAIUS  KUCIOT, OCHOBaHUM, coneld. Cnabble U CHIIbHBIE
anektponuThl. CTeneHb auccounanuu. Peakuuu HOHHOrO oOMeHa. YCIOBHS MpPOTEKaHUS



peakiuii oOMeHa J0 KOHIA. XWMHYECKHE CBOWMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHX
COCIMHCHUH B CBETE MPEJICTABICHUN 00 AJIEKTPOTUTHUCCKON TUCCOIMAIIMN U OKUCIUTEIHHO —
BOCCTAHOBUTEJIbHBIX PEAKIIMIX.

[TonsiTHe 0 rupoIN3€e COJEH.

Pacuémui no ypasnenusam xum. peaxyuii, eciu 00HO U3 geuwyecms 0aHo 8 u3obimKe.
Jemoncmpayuu. Hcnoimanue pacmeopos 6eujecme Ha dIeKmMpPUHecKyro nposooOUMOCHb.
Jlsuoicenue uoHO8 8 1eKMPUUECKOM NoJe.

Jlabopamopusie onvimul. Peaxyuu oomena medcoy pacmeopamu 31eKmpoaumos.
Ilpakmuueckaa padvoma Ne2. Pewenue yxcnepumenmanwvhvlx 3aoay no meme «Ceoiicmea
Kucjiom, 0CHOGAHUIL U COJIel KAK I1IeKMPOTIUM06).

Konmpononaa paooma Ne 1 no memam «Knaccugurkayua xumuueckux peaxyuily u
«Inekmpoaumuyeckans OUCCoOuUauU».

Pa3zgea 2. Muorooopasue BemectB(384)

Tema 3. T'anorens! (4 1)

Hemeramnbl. ['anorensl. IlonokeHne B NEPUOJUYECKON CHUCTEME XUMHUYECKHUX 3SJIEMEHTOB,
cTpoeHue ux atomoB. Haxoxnenue B mpupoae.

du3nuecKue 1 XMuMUYECKHUE CBOMCTBA rajioreHoB. lloyuenre u npumMeHeHue rajaoreHoB. XJop.
dusnyeckue M XHUMHUYECKHE CBOWCTBa xiopa. IIpumMeHenue xiiopa. XJI0pOBOAOPOA.
®usnueckue cpoiicTBa. [lonyuenue. ConsHasg kuciiota u ee conu. KauecTBeHHass peakiusi Ha
XJIOpUJI — HOHBI. Pacnio3HaBaHue XJI0pU10B, OPOMUIOB, HOJIUIOB.

Hemoncmpayuu. @uzuueckue ceotlicmsea 2anozenos. Ilonyuenue xao0pogodopoda u pacmeopenie
e20 6 gooe.

Jlabopamopuvie onvimoul. Pacnosnaganue coNsAHOU KUCIOMbL, XIOPUOO8, OPOMUOO8, UOOUO08 U
tooa.

Ilpakmuueckas padoma Ne 3. [lonyuenue conanoit Kuciomeol u usyyenue eé ceoiicme.

Tewma 4. Kucnopon u cepa (6 1)

Kucnopon u cepa. [lonoxxeHue B NEPUOJIUYECKON CUCTEME XUMUYECKUX JJIEMEHTOB, CTPOEHHUE
ux atoMoB. Cepa. Amnorponus cepbl. Pusznyeckue U XumMuueckue cpoiictBa. HaxoxaeHue B
npupone. Ilpumenenue cepsl. CepoBomopon. CepoBomopoaHass KHCIOTa W €€ COJIH.
KauectBeHHas peakuus Ha cynbhua- nonsl. Oxcup cepsi (1V).

CepHas kucnota. XHUMHUYECKHE CBONCTBAa pa30aBIE€HHOW U KOHIIEHTPUPOBAHHOW CEpHOM
kucinoTel. KauecTBeHHast peakuus Ha cyiab(ar- HOHBL. XHMMHYECKHE PpEeaKIUH, JeXxallue B
OCHOBE IOJIy4YEHHsI CEpHON KHCIIOTHI B IPOMBIIIIEHHOCTH. [I[puMeHeHne cepHOM KUCIIOTHI.
Hemoncmpayuu. Annomponus Kuciopooa u cepwvl. 3HAKOMCMEO ¢ 00pa3yamu npupooHbIX
cynbhuoos, cyibghamos.

Jlabopamopnwie onvimul. Pacnosnasanue cynvghuo-, cynvgpum- u cynvgpam-uonos 8 pacmeope
IIpakmuueckasn paboma. Pewenue sxcnepumenmanvhuix 3a0au no meme «Kuciopoo u cepay.

Tewma 5. Azot u pochop (9 u)

A3zot u docdop. [TonoxxeHne B MepHOINIECKON CHUCTEME XUMUYECKHUX JIEMEHTOB, CTPOCHUE HX
aTOMOB. A30T, (pM3MYeCKHe ¥ XMMHYECKHUE CBOMCTBA, MOJIyUeHUE U MpuMeHeHue. KpyroBopor
azota B mpupoje. Ammuak. Ousndeckne U XMMHUYECKHUE CBOICTBA, MONTYYeHHE, TPUMEHEHUE.
Cosn aMMOHHMS. A30THas KHCJIOTA U €€ CBOKMCTBA. OKUCIUTENbHBIE CBOMCTBA A30THOM KHUCIIOTHI.
[Tomyuenue a30THOM KHUCIOTHI B J1a0opaTopuu. XUMHUYECKHUE PEAKIINH, JIeKAIIUue B OCHOBE
MOJTyYEHUS a30THOW KHUCIIOTHI B TpOMBIIIIeHHOCTH. [Ipumenenue. Comu. A30THBIC yI00peHUS.
dochop. Ammorponus. Dusnmveckne M xummueckue — cBoiictBa. Okcun  docdopa (V).
®dochopHast KUCIIOTa, €€ CONH U y100peHUs.

Hemoncmpayuu. [lonyuenue ammuara u e2o pacmeoperue 6 6ode. O3nakomuenue ¢ oopasyamu
NPUPOOHBIX HUMPAmos, ocghamos.



Jlabopamopnvie onvimul. Bsaumooeiicmeue coneti ammonusi co wenrodamu. O3HakomaeHue c
aA30MHbLIMU U PochopHbIMU YOOOPEeHUAMU.

Ilpakmuueckasa paooma Ne5. Ilonyuenue ammuaxa u uzyuenue e2o c60ucme.

Pewenue 3a0au na onpeoenenue maccosoii (06vEMHOU) 00U 8bIXO0A NPOOYKMA pPeaKyuu om
meopemuyecKu 03MOHCHO20.

Tema 6. Yriepoa u kpemHui (8 u)

VYrnepon u kpemuuid. [lonoxkeHre B MEPUOAMYECKONM CHUCTEME, CTPOCHHUE aTOMOB. YTJEPOI.
Amnotponusi. Dusznueckue M XUMHYECKHE CBOHCTBa yriepoaa. AacopOums. YrapHbId Tas.
VYrnekucnblid ra3. YroibHas KUciIoTa U ee conu. KauecTBeHHast peakuusi Ha KapOOHAT — HOHBI.
Kpyrosopor B nnpupoze.

Kpemunii. Oxcupn kpemuus (1V). KpemaneBast kuciiora u €e co.

Crexkiio. I{lemeHT.

Hemoncmpayuu. Kpucmannuueckue pewemku aimasa u epaguma. 3Haxomcmeo ¢ obpazyamu
NPUPOOHLIX KapOoHamos u curuxamos. O3HAKOMIEeHUe ¢ pa3IuUYHbIMU BUOAMU MONIUBA.
O3HakomeHue ¢ 8Udamu cmekia.

Jlabopamopnvie onvimul. O3HaKOMAEHUE CO CBOUCMBEAMU U 83AUMONPEBPALYEHUAMU KAPOOHAMO8
u euopokapbonamos. Kauecmeennvle peaxyuu Ha kapooHam- u CUTUKAM-UOHDL.

Ilpakmuueckaa paboma Ne6. Ilonyuenue oxcuoa yznepooa (IV) u usyuenue ezo ceoiicme.
Pacno3nasanue kapoonamos.

Pewenue 3a0au na eviuucienue maccol Uiy 00véma NpoOyKma peaxyuu no U38eCcmHoOU macce
unu 06vEMY UCXOOH020 Beuecmad, CO0epHCauLeco NPUMecu.

Konumponsnas paboma No2 no meme «Hememannwiy.

Tema 7. OOuue coiictBa metayios (11 1)

Meramibl. [lonoxenue B NEPUOJUYECKON CHCTEME, CTPOEHUE aTOMOB. MeTamnueckasl CBA3b.
®dusnyeckue CBOMCTBA. Psn aKTUBHOCTH METAUIOB.CBOMCTBA MeTauioB. OOmme crocoOb!
nosyyeHusi. CriiaBbl METaJIOB.

[[lemounsie meTawbl. [lonoxkeHne B MEPUOTUYECKON cUCTEME, CTpOeHHE aTOMOB. Du3nveckue
U xumudeckue cBoictBa. IIpumenenue. Haxoxnenue B mpupoze.

[IlenouyHnozemenbHble MeTAIUIBL. [loOKEHHE B NMEPUOAUYECKOW CHCTEME, CTPOCHHE ATOMOB.
QPusnyeckue u xumuyeckue cpomcrea. IIpumenenue. Haxoxnenue B npupone. Marnuil u
KaJIBIIMK , UX BaXXHEHIINE coequHeHus. JKeCTKOCTh BOJIbI M CIIOCOOBI €€ yCTPaHEHHUS.
Amomunuii. IlonoxkeHne B NEPUOAMYECKON CHUCTEME, CTpOoeHHE aToMoB. dusznueckue u
xuMuyeckue cpoictBa. [Ipumenenue. Haxoxnenwe B mpupojge. AMGPOTEpHOCTh OKCHIA U
TUAPOKCHU/IA aTFOMUHHUS.

Kenezo. Ilomoxkenne B NEPUOAMYECKONM CHUCTEME, CTPOEHHUE aTOMOB. DuU3MYECKHE U
xumuueckue couctBa. [Ipumenenune. Haxoxxnenue B mnpupozae. BakHeuiune coeauHEHHUs
xKenesza: oKcuabl, TuIpokcuabl U conu kenesa (1) u xenesa (I11). KauectBennas peakuus Ha
VOHBI.

Hemoncmpayuu. 3nakomcmeo ¢ obpazyamu 6adCHeUwlux conel HaAmpus, Kaius, NpupooOHblx
CcoeOUHeHUll Kanbyus, pyoamu dxcene3d, COeOUHeHUusMU anromMunus. Bzaumooeticmeue wenounsix,
Wen0yYHo3eMeNbHbIX MeMaios u anomunus ¢ 600ou. Cocueanue dxceneza 8 KUCI0pooe U Xaope.
Jlabopamopnvie onvimul. Ilonyuenue 2uopokcuoa anoOMunus U 63aumMooelcmeue e2o ¢
kucromamu u wenovamu. Ionyuenue euopoxcuoos sceneza(ll) u (Ill) u e3aumooeiicmsue ux c
KUCIOMAamu U wjeaouamu.

Ilpakmuueckasn paooma Ne7. Pewenue ykcnepumenmanvhulx 3a0ay no meme «Memannvt u
UX COCOUHEHUA).

Konumponsnas paboma Ne3 no meme «Qougue ce0iicmea memasniios

Pa3nen 3. Kparkuii 0030p BaskHellux opraHuyeckux BemecTn(9 1)



IIpeamer opranuueckod xumuu. Heopranudeckue v OpraHUYECKHE COEIUHEHUSA. YTIEPOX —
OCHOBa JXM3HM Ha 3emsie. OCOOEHHOCTHM CTPOEHHs aroMa Yrjiepoja B OpPraHHMYeCcKHUX
COCIIMHEHUSX.

Yrnesonopoasl. Ilpenenbusie yrneBogopoasl. Mertan, 3tan, nponad. CTpyKTypHbIe (HOPMYIIbI
yIII€BOAOPOAOB. ['OMOTIOTHUECKHUI PSJI IPEASIIBHBIX YIIIeBOA0poa0B. 'omonoru. dusnueckue u
XUMHUYECKHE CBOICTBa MpeAeNbHbIX YIJIEBOJOPOAOB. Peaknuum ropeHue M 3aMellEHUS.
Haxoxnenue B npupone. Ilpumenenue.

HenpenenbHble yrieBogoponbl. DTHICHOBBIA pPsii HENPEAETbHBIX YIIIEBOJOPOJIOB. OJTHUIICH.
Pu3nyeckue M XMMUYECKME CBOMCTBA 3TWieHa. Peakuus npucoennHeHus. KayecTBeHHbIE
peakiuu. Peakius nonumepusanuu. [Homuytunen. [Ipumenenue stuniexa.

AUETHIICHOBBI psiAl  HEMPENCNIbHBIX yIJIeBOA0poaoB. AmerwieH. CBOMCTBa aneTHIICHA.
[Ipumenenue.

[TpousBoaHbie yraeBomoponoB. KpaTkuii 0030p OpraHMYECKUX COCTUHEHH: OJHOATOMHBIC
CUpPThl, MHOrOaTOMHBIE CIIUPTHI, KAPOOHOBBIE KUCIOTHI, CI0KHBIE d(DUPBI, KHUPBI, YIIIEBODI,
AMUHOKUCJIOTHI, Oenku. Pons 6€KOB B opranmusme.

[TonsiTe 0 BBICOKOMOJEKYJSPHBIX BemlecTBax. CTpyKTypa MOJIMMEPOB: MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTETIeHb HOJIMMEPH3AIIHH. [TonmmaTHieH, MIOJIUTIPOTTHIICH,
MOJIMBUHUIIXJIOPU.

Hemoncmpayuu. Moodenu monexkyn opeanuyeckux coeOuHeHutl, cxemol, maoauybsl.

T'openue y2n1e6000po0086 u obHapyicerue npoOyKmos8 ux 20peHusl.

Obpasyvl Heghmu u NPOOYKMO8 ux nepepadoomxu.

Buoeoonwvimul no ceoticmeam oCHOBHBIX KIACCO8 8eujecms.

Pacuemnvie 3a0auu. Ycmanoenenue npocmetiweii popmynvl eeujecmea no Macco8biM O0JAM
91eMEeHMO8.

INVIAHUPYEMBIE PE3YJIbTATBI U3YUYEHUSA IIPE/IMETA

JInyHOCTHBIE pe3yJIbTaThI:

1) BocmUTaHWE POCCHUCKOW TIPaKAAHCKOW WICHTHYHOCTH: MATPUOTU3MA, YBAXKCHUS K
OtedecTBy, MPOIIJIOE W HACTOSIEE MHOTOHAIIMOHAIBHOTO Hapoja Poccuu; oco3HaHue cBoei
THUYECKON NMPUHAJUIEKHOCTH, 3HAHUE UCTOPUH, S3bIKA, KYJIBTYpbl CBOETO Hapo/a, CBOETo Kpas,
OCHOB KYJIBTYPHOI'O Hacjeaus HapoloB Poccum M yesoBeuecTBa; yCBOEHHWE I'YyMaHUCTHYECKHX,
JEMOKPAaTUYECKUX M TPATUIHMOHHBIX [IEHHOCTEN MHOTOHALMOHAJIBHOTO POCCUICKOTO OOIIECTBa;
BOCIIMTAHHUE YYBCTBAa OTBETCTBEHHOCTH U J10Jra nepen PonnHoil;

2) bopMmHpOBaHKEe OTBETCTBEHHOTO OTHOILICHUS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH
00ydJaronmxcsi K caMOpPa3BUTHIO U CaMOOOPA30BaHMIO Ha OCHOBE MOTHBAIIMH K OOYyYEHUIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOpPY U MOCTPOEHUIO JaibHEHIIed MHIUBUAYAIbHON TPACKTOPUU
oOpa3oBaHus Ha 0a3e OPUEHTUPOBKU B MUpE IMpodeccuil 1 npodhecCUOHATBHBIX MPEANOYTEHUH,
C y4€TOM YCTOMYMBBIX IO3HABATEJIbHBIX HMHTEPECOB, a TAaKKE€ Ha OCHOBE (OpPMHUpPOBaHUS
YBa)XUTEJILHOTO OTHOILLIEHUS K TPY/ly, Pa3BUTHS ONbITA YYACTHS B COLIMAILHO 3HAYUMOM TPY/IE;

3) popMupoBaHUE IIETOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKd U OOIIECTBEHHOM NPAaKTUKH, YYHUTHIBAIOLIETO COLMAJILHOE,
KYJIbTYPHOE, SI3bIKOBOE, TyXOBHOE MHOT000pa3ue COBPEMEHHOTO MUPA;

4) popMUpOBaHUE OCO3HAHHOIO, YBOKHTEIBHOTO M JOOPOXKEIATEIHHOIO OTHOIICHHS K
JIPYroMy 4YelOoBeKYy, €ro MHEHMIO, MHUPOBO33PEHUIO, KYIbTYpE, S3bIKY, BEpe, Tpak/laHCKOH

MMO3UIMH, K UCTOPUHU, KYJIBTYPE, PCIIUTUH, TpAAULUAM, A3bIKaM, ICHHOCTAM HApOJ10B Poccun n



HApOJIOB MHpA; TOTOBHOCTH M CIIOCOOHOCTH BECTH JHAJIOT C IPYTHUMH JIFOJABMH U JOCTUTATh B
HEM B3aHMOIIOHUMAaHUS;

5) ocBOEHHE CONMATIBHBIX HOPM, MPABUII MOBEACHUS, pojici 1 (JOPM COLUAILHON KU3HU
B TpyIIax M cooOIIecTBaX, BKJIOYAs B3POCIbIE M COIMAIBHBIC COOOIIECTBA; Yy4acThe B
HIKOJIbHOM CaMOYIIPABJICHUU U OOILECTBEHHOM KU3HU B MpEJeiax BO3PACTHBIX KOMIIETEHIUH C
y4ETOM PErHOHAIBHBIX, STHOKYIBTYPHBIX, COIIMATLHBIX M SKOHOMHYECKHX 0COOCHHOCTEI;

6) pa3BUTHE MOPAJILHOTO CO3HAHMS M KOMIIETCHTHOCTH B PEIICHUH MOPAJIbHBIX MPOOIeM
HAa OCHOBE JIMYHOCTHOTO BBIOOpa, (pOpMHUpOBAHWE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO
MOBEJICHHUSI, 0CO3HAHHOTO U OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHBIM IOCTYITKAM;

7) popMHupOBaHHE KOMMYHHKATUBHOW KOMIIETCHTHOCTH B OOLICHUU U COTPYAHUYCCTBE
CO CBEpPCTHUKAMH, JETbMHU CTaplIero W MJAJIIET0 BO3pacTa, B3pOCIBIMU B MpOIEcce
00pa3oBaTeNbHOM, OOIIECTBEHHO MOJIE3HOH, y4eOHO-HUCCIIeI0BATEILCKON, TBOPUECKOW U JIPYTHUX
BUJIOB JICSITEILHOCTH;

8) popmupoBaHuEe IEHHOCTH 3J0POBOTO M 0e30macHOro o0pa3a KH3HH, YCBOCHHE
NpaBu HMHAMBUAYAJTLHOTO M KOJUIEKTUBHOTO O€30MAacCHOr0 IIOBEJIEHUS B YPE3BBIYAMHBIX
CUTYAIUSIX, YTPOXKAIOUIUX JKU3HU U 3[I0POBBIO JIIOCH, MPaBUI MOBEJACHUS HA TPAHCIIOPTE U HA
J0porax;

9) popmupoBaHHE OCHOB 3KOJIOTHYECKON KYIBTYPbl COOTBETCTBYIOIICH COBPEMCHHOMY
YPOBHIO JKOJIOTHYECKOTO MBIILICHUS, PAa3BUTHE OIbITA YKOJOTMYECKH OPHUEHTUPOBAHHOM
pedIeKCUBHO-OLIEHOYHOM U MPAKTUYECKOW JEATEIHHOCTH B JKU3HEHHBIX CUTYAIUsX;

10) oco3HaHMe 3HAYCHHUS CEMbU B KM3HH YEJIOBEKA M OOIISCTBA, NMPUHATHE HEHHOCTH
CEMEHHOM KU3HU, YBAKHUTEIHHOE U 3a00TIIMBOE OTHOIICHHUE K WIEHAM CBOEH CEMbH;

11) pa3BuTHE 3CTETHYECKOTO CO3HAHHUS Yepe3 OCBOCHHE XYIO0XKECTBEHHOI'O HACIICIMSI

HapoaoB Poccun u Mupa, TBOPUYECKOU JIEATENBHOCTH 3CTETUYECKOTO XapaKTepa.

MertanpeameTHbie pe3yJibTaThl:

1) yMeHHEe CaMOCTOSTEIBHO OMpPEACSITh LEIH CBOEro OOYyYeHHs, CTaBUTh U
dbopMynupoBath AJis cedsl HOBbIE 3aJlauM B yu€0e M MMO3HABATENIbHOM €ATEIbHOCTH, PA3BUBATh
MOTHUBBI M1 HTHTEPECHI CBOEH MIO3HABATEIBLHOM JAESITEIIBHOCTH;

2) yMEHUE CaMOCTOSITEIbHO IUIAHMPOBAaTh MYTH JOCTHIXKCHHUS Ieled, B TOM 4YHCIEe
albTepHATUBHBIE, OCO3HAHHO BbIOMpaTh HambOojee 3(h(PEeKTUBHBIE CIIOCOOBI pelIeHHs] y4eOHBIX
Y IIO3HABATEJIbHBIX 3371a4;

3) yMEHHE COOTHOCHTBH CBOM JICHCTBHUS C IUTAHUPYEMBIMH PE3yJIbTaTaMH, OCYIIECTBIIATh
KOHTpPOJIb CBOEH NEATEIbHOCTH B MpoOllecce AOCTHKEHMSI Pe3ysibTaTa, ONpPENesiTh CIIOCOOBI
JEeNCTBUI B paMKax MPeUIOKEHHBIX YCIOBHM U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JEHCTBUS B
COOTBETCTBUU C U3MEHSIOIICHCS CUTyallUEeH;

4) yMeHHe OIICHWBATh NPABWIHHOCTH BBITIOJHEHUS Y4YeOHOW 3amadn, COOCTBEHHBIC
BO3MOXHOCTH €€ peLIeHNUs;

5) BnajieHue OCHOBAaMH  CAaMOKOHTpOJIS, CaMOOIICHKH, TMPHHATHS PEUICHUH U

OCYIIIECTBIIEHUSI OCO3HAHHOTO BHIOOpA B Y4eOHOI U MM03HABATENbHOMN AESITEIbHOCTH;



6) yMeHue OmpeAessITh MOHSTHS, CO3/aBaTh OOOOIICHUS, YCTaHABIMBATh AHAJIOTHH,
KJIaccu(UIUpPOBaTh, CaAMOCTOSATEIBHO BBHIOMPATh OCHOBAHUS M KPUTEPHUH IS KIACCHU(PHUKALIH,
YCTaHaBIUBATh I[IPUYMHHO-CIECICTBEHHBIE CBSI3M, CTPOUTH  JIOTHYECKOE PpaCCyXICHHUE,
YMO3aK/II04eHNEe (MHAYKTUBHOE, IEAYKTUBHOE U 10 aHAJIOTUH) U JIEJIaTh BBIBOJIbI;

7) yMmeHue co3/aBaTh, HIPUMEHITh M MPEoOPa30BHIBATH 3HAKK M CHMBOJBI, MOJEIU U
CXEMBI JJIsl pelIeHUs1 y4eOHBIX U TO3HABATENIbHBIX 33/1a4;

8) CMBICIIOBOE UTEHHUE;

9) yMeHUe OpraHM30BbIBaTh Y4eOHOE COTPYIHHYECTBO M COBMECTHYIO JICSTECIBHOCThH C
YUUTENEM U CBEPCTHUKAMH; DPa0dOTaTh MHIMBUAYAIBHO U B TPYIIE: HAXOAUTH 00IIee pelieHne
U pa3pemars KOHQUIMKTBI Ha OCHOBE COTJIACOBaHMSA TO3MIUN M y4éTa HHTEPECOB;
(dbopMynHpoBaTh, APrYMEHTUPOBATH U OTCTAMBATH CBOE MHEHHUE;

10) yMeHHE OCO3HAHHO HCIIOJIb30BATh PEUEBBIC CPEICTBA B COOTBETCTBUM C 3ajadeit
KOMMYHHKAIIMH JIJISl BBIPQXKEHUSI CBOMX YYBCTB, MBICIICH W MOTPEOHOCTEH; IUIAHUPOBAHHUS H
peryJsiluA CBOEU NEATEIIbHOCTH; BIIAJICHUE YCTHOW M NMHCBMEHHOW pPEYbl0, MOHOJIOTMYECKOMN
KOHTEKCTHOM PEUblo;

11) bopmupoBaHHe © pa3BUTHE KOMIICTEHTHOCTH B  OO0JIACTH  HCIIOJIb30BaHUS
MH()OPMAIIMOHHO-KOMMYHHUKAMOHHBIX TexHosoruit (nanee MKT— kommnerenuun);

12) ¢popMupoBaHuEe U Pa3BUTUE IKOJOTHYECKOTO MBIIUICHHS, YMCHUE MPUMEHSTH €ro B
MIO3HABATEIbHOW, KOMMYHUKAaTHBHOW, COLMAIBHOW TMpaKTHKE U  IpOoQecCHOHATHHON

OpHUEHTALINH.

IIpenmeTHble pe3yJibTaThI:
BocbMUKIACCHUK HAYYUTCS:

*ONMCBHIBaTh CBOMCTBA TBEPHBIX, JKUIKHUX, Ta3000pa3HbIX BELIECTB, BBIIEIAS HX
CYLIECTBEHHBIE IIPU3HAKY;

* XapaKkTepu30BaTh BEUIECTBA II0 COCTABY, CTPOCHUIO M CBOMICTBaM, YyCTaHaBJIMBAaTh
IIPUYUHHO-CJIEICTBEHHBIE CBA3U MEKY JaHHBIMU XapaKTEPUCTUKAMU BEILIECTBA;

* PacKpbIBaTh CMBIC]I OCHOBHBIX XUMUYECKUX MOHATUH «aTOM», «MOJIEKYJIa», «XUMUYECKUI
DIIEMEHT», «IPOCTOE BEILECTBO», «CIOXKHOE BELIECTBOY», «BAJIEHTHOCTHY», UCIIOJIb3Ysl 3HAKOBYIO
CUCTEMY XMMMHH;

* 1300pakaTh COCTAaB MPOCTEHIINX BEIIECTB C MOMOUIbI0 XUMHUYECKUX (POPMYIT U CYIIHOCTh
XUMHUUYECKHUX PEAKIHMH ¢ TOMOIIbI0 XUMUYECKUX YPAaBHEHU;

* BBIYHCIIATE OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJIIPHYIO MAacChl BEIIECTB, a TaKKe
MacCOBYIO JIOJII0 XMMHMUYECKOTO 3JIEMEHTAa B COEIUHEHUSX JJs OLEHKM HX MPAKTHUYECKOH
3HAYUMOCTH;

* CpaBHUBATh 110 COCTAaBY OKCH/IbI, OCHOBAHHUSI, KUCIIOTHI, COJIH;

* KJ1TacCU(pUIMPOBATH OKCHJIBI U OCHOBAHUS TI0 CBOMCTBAaM, KMCJIOTHI U COJIU TIO COCTAaBY;

* OIIMCBIBATh COCTaB, CBOWCTBAa M 3HAY€HHUE (B MPUPOJE U MPAKTHUECKON NEeATEIbHOCTH
YeJI0BEKA) MPOCTHIX BELIECTB — KUCIOPOJa U BOAOPOJIa;

* aBaTh CPAaBHUTEJBHYIO XapaKTEPUCTHKY XHUMHUYECKHUX DJIEMEHTOB M BaKHEMIINX
COEIMHEHUI €CTECTBEHHBIX CEMEMCTB LIEIIOYHBIX METAJJIOB U FAJIOT€HOB;

* [10JIb30BAThCSI TAOOPATOPHBIM 000PYIOBAaHUEM M XUMUYECKON MOCY/I0M;



¢ IPOBOAUTL HCCIIOKHBIC XUMHWYCCKUC ONBITHI U Ha6HIOI[eHI/IH 3a M3MCHEHHUSIMM CBOMCTB
BEIICCTB B Mpolecce WX MPEBpAIICHU; cOONI0AaTh NpaBUiia TEXHUKH OE30MACHOCTH IpU
MPOBEJICHUH HAOIIOICHUN U OIIBITOB;

* pa3MyaTh OIKCIEPUMEHTAIBPHO KHCIOTHI W IMIEJI0YM, MOJB3YSICh HHIMKATOPaMU;
0CO3HaBaTh HEOOXOIUMOCTH COOJIIOJICHHUS Mep 0e30MacHOCTH HpU OOpAIIEHHH C KUCIOTaMU U
IIEJIOYaMH.

® KJ'IaCCI/I(l)I/II_[I/IpOBaTb XUMHNYCCKUC DJICMCHTHI HAa MCTAJlJIbl, HEMCTAJJIBI, 3JICMCHTBI, OKCHU/bI
¥ THIPOKCHIIBI KOTOPBIX aM(OTEpHBI, 1 WHEPTHBIC DIIEMEHTHI (I'a3bl) Ui OCO3HAHUS BaXKHOCTU
YIOPSAIOYEHHOCTH HAY4YHBIX 3HAHUM;

* PaCKpBIBaTh CMBICI Iepuoandeckoro 3akona /I. 1. Menneneesa;

* OMHCHIBATH U XapPaKTEPHU30BaATh TAOIUYHYIO (OPMY MEPUOTUIECKON CUCTEMBI X UMHUUECKUX
9JIEMEHTOB;

* XapaKTepH30BaTh COCTaB aTOMHBIX SAep M paclpeleeHHe 4YHCla 3JIEKTPOHOB IO
JNICKTPOHHBIM CJIOSIM aTOMOB XHUMHYECKHX JJIEMEHTOB MaJbIX IEPUOAOB MEPHOIUYCCKOM
CHCTEMBI, a TAK)KE KaJIUs U KaJbIus,

* pa3IMYaTh BUJIBl XMMHUYCCKOH CBSI3M: HOHHYIO, KOBAJICHTHYIO IOJISIPHYIO, KOBAJICHTHYIO
HETIOJISIPHYIO ¥ METAJITUYECKYIO;

* U300paXkaTh JJIEKTPOHHO-UOHHBIC (OPMYNIBI BEIIECTB, OOpPA30BaHHBIX XUMHYCCKUMHU
CBSI3SIMH Pa3HOTO BUJIA;

* BBISIBISITh 3aBHCUMOCTh CBOWCTB BELIECTB OT CTPOCHHS MX KPHUCTAUIMYCCKHX PEHIETOK:
HOHHBIX, aTOMHBIX, MOJICKYJIAPHBIX, MCTAJINIMICCKHUX ;

* XapaKTepH30BaTh XMMHUYCCKHAE OSJIEMEHTHI M HX COCIMHCHHS Ha OCHOBE IOJIOXKCHHUS
3JIEMEHTOB B IIEPUOMUECKON CUCTEME U OCOOCHHOCTEH CTPOCHHUS UX aTOMOB;

* OIKCBHIBATh OCHOBHBIE 3Tarnbl OTKpbITUs J[. 1. MeHeneeBbIM MEPHOANYECKOTO 3aKOHA U
MEePUOIUYECKON CHUCTEMbl XUMHUYECKHUX OJJIEMEHTOB, >KM3Hb M MHOTOOOpa3HYyI0 Hay4YHYIO
JeSATeIBHOCTD YIEHOTO;

* XapaKTepH30BaTh HAYYHOE M MHPOBO33PEHUYECKOES 3HAYCHHE IEPHOIMYECKOr0 3aKOHA U
HEPHOIMYECKON CHUCTEMBbI XMMHUUecKuX deMenToB JI. . Menneneesa;

¢ OCO3HaBaTb HAYYHBIC OTKPBLITUSA KaK pe3yjibTaT MJINTCIbHBIX Ha6JHOI[CHHﬁ, OIIBITOB,
HAy4YHOM MOJIEMUKH, PEOIOJICHUS TPYAHOCTEH U COMHCHHUH.

Bocvbmurxnaccuux NOJIYYum 603MOAHCHOCNIb HAYUYUMDbCAL.

2PAMOMHO 00PAWAMbCSL C BEUECNBAMU 8 NOBCEOHEBHOU HCUSHU,

* 0CO3HABAMb HEOOXO0OUMOCMb COONO0EHUs. NPABUIL IKOJI02UYECKU Oe30NACH020 NOBeOeHUs
8 OKpyicarowell npupooHol cpede,

* NOHUMAMb CMbICL U HEe0OX00UMOCMb COONI0OeHUsT NPEeONnUCAHUU, Npedldcaemvlx 6
UHCMPYKYUSX NO UCNOTb308AHUIO TEKAPCME, CPEOCME ObIMOBOU XUMUU U OP.,

* UCNONB308aMb  NPUOOPEeMEHHbIE  KAIOYeble  KOMNEMEHMHOCMU NpU  GbINOJHEHUU
UCCNe008aMeNbCKUX NPOEKMO8 NO U3YYEHUIO CBOUCMS, CHOCOD08 NONYYEHUs. U PACNO3HABAHUS
seujecms;

* Pa36UBAMb KOMMYHUKAMUGBHYIO KOMNEMEHMHOCMb, UCNOAb3Ysl CPedcmea YCMHOU U
NUCbMEHHOU KOMMYHUKAYUU npu pabome ¢ mMeKCmamu YueOHuKa u OONOJHUMENbHOU
JUMepamypot, cnpagouHbIMu MabIuyamu, NPoAGIsAmMb 20MOBHOCMb K VEANCEHUIO UHOU MOYKU
3peHusi npu 0OCYHCOeHUU Pe3VTbMamo8 8bINOIHEHHOU pabomul,

* 00bEKMUBHO OYeHUBamsv UHGOpMayulo o0 Gewjecmeax U XUMUYECKUX Npoyeccax,
KPUMUYeCKyU OMHOCUMbCA K NCeBOOHAYYHOU UHpopmayuu, He00OpocosecmHOlU peKkiame,
Kacarweucs UCNOoNb308AHUsL PA3TUYHBIX BEUeCS.

* 0CO3HABAMb 3HAYEHUE MEeOPeMUYecKUx 3HAHULL Ol NPAKMUYECKOU O0esmenbHOCIU
yenogexa,

* ONUCHIBAMb U3YUEHHbIE 00BEKMbl KAK CUCHEMbL, NPUMEHSAS JI02UK)Y CUCTNEMHO20 AHAU3A,



* NPUMEHAMb  3HAHUA O 3AKOHOMEPHOCMAX NEPUOOUHECKOU CUCTEeMbl  XUMUYECKUX
91eMeHMO8 011 00BACHEHUs U NPEOBUOEHUSL C8OUICE KOHKPEMHbIX 8eUlecme;

* pa36UBaAMb UHQOPMAYUOHHYIO KOMNEMEHMHOCIb NOCPeOCmEom YeryOieHus 3Hauuti 06
UCmopuy CmaHo8iIeHUs XUMUYECKOlU HAYKU, €€ OCHOBHbIX NOHAMUL, NepUoOUecKko20 3aKOHA KAK
00HO20 U3 BAJNCHEUUUX 3AKOHO8 NPUPOObl, d MAKNHCE O COBPEMEHHBIX OOCMUINICEHUAX HAYKU U
MexXHUKU.

JleBITHKJIACCHUK HAYYUTCH:

* O0OBACHATH CyTh XUMHUYECKUX ITPOLIECCOB U UX MPUHLUIHAIBLHOE OTIINYHE OT (PU3NUYECKUX;
* Ha3bIBaTh [IPU3HAKYU U YCIIOBUS IPOTEKAHUS XUMUYECKUX PEAKLIUN;

* yCTaHaBJIMBATh IPUHAIEKHOCTh XUMUYECKOM peakiiy K ONpeAeaéHHOMY THUILY 110 OJJHOMY U3
KJIacCU(MKAMOHHBIX MPU3HAKOB: 1) MO YHCIy M COCTaBy HMCXOJHBIX BEIIECTB U MPOTYKTOB
peakuuu (peakiuy COCAMHEHUs, Pa3JIoKEHUs, 3aMelleHus] U oOMeHa); 2) MO BBIACICHUIO WU
HOTJIOUIEHUIO TEIIOTHI (PEaKLMM SK30TEPMHUECKHE M SHIAOTEPMHMUECKHE); 3) IO HU3MEHEHUIO
CTENEHEeH OKUCIEHUS XMMUYECKHX 3JIEMEHTOB (PEaKIMM OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE);
4) 10 0OpaTUMOCTH Tpoliecca (peakiui 00paTUMbIe U HEOOpPATUMBIE);

¢ Ha3bIBaThb (baKTOpr, BJIIMAOIIHUEC HAa CKOPOCTb XUMHUYCCKHUX peaKHHﬁ;
¢ Ha3bIBaTh q)aKTOpI)I, BJIMAIOMIKUEC HAa CMCHICHUC XUMUYCCKOT'O PaBHOBECH,

* COCTABJIATH YPABHEHHUs JIEKTPOIUTUYECKON TUCCOLMALNN KUCIIOT, 11EJI0Y€EH, COJIEH; ITOJIHBIE U
COKpalIEHHbIE  HOHHBIE  ypaBHEHUS  peakiuil oOMeHa; ypaBHEHUS  OKUCIHUTEIbHO-
BOCCTAaHOBUTENIbHBIX PEaKLIUH;

* IPOTHO3UPOBATh MPOAYKTHl XUMHUYECKUX PEaKIUil 1o QopmyliaM/Ha3BaHUSIM HCXOIHBIX
BEIIIECTB; ONPEEIIATh UCXOJHbIE BelecTBa O (hopMysIaM/Ha3BaHUAM IPOITYKTOB PEAKLIUY;

¢ COCTaBJIATh YpaBHCHHA peaKuHﬁ, COOTBCTCTBYIOIIUX IIOCJICAOBATCIbHOCTHU (((HCHO‘-IKG)))
npeBpameHHﬁ HCOPraHUYCCKUX BCIICCTB PA3JIMYHBIX KJIACCOB;

® BBIABJISITb B HIPOLCCCC DOBKCICPUMCHTA IIPU3HAKH, CBHUACTCILCTBYIOIIME O IIPOTCKAHUU
XUMHYCCKOM pPCaKIuu,

* [IPUTOTOBJIATH PACTBOPBI C ONPEIEIEHHON MAaCCOBOU J10JIEH PACTBOPEHHOTO BEILIECTBA;

* ONIPEACINIATh XapaKTep CPeabl BOAHBIX PACTBOPOB KUCJIOT U LIENOYEH IO U3MEHEHHUIO OKPACKU
WHJUKATOPOB;

¢ IpOBOAUTHL KAUYCCTBCHHBIC pPCAKIMH, IMOATBCPKAAOIINEC HAJIUYNEC B BOJAHBIX PACTBOpPAX
B€HICCTB OTACIBbHBIX KATUOHOB U aHHOHOB.

* ONPEACNATh MPUHAIICKHOCTh HEOPraHMYECKMX BEUIECTB K OAHOMY M3 H3YyUYEHHBIX
KJIACCOB/TPYIII: METAJIIBI U HEMETAJIJIbI, OKCU/IbI, OCHOBAHUS, KHCIIOTHI, COJIH;

¢ COCTaBJIAThb q)OpMyJ'IBI BCIICCTB 110 UX HA3BAHUAM,
® ONpCACIATE BAJICHTHOCTD U CTCIICHDb OKHCJICHHA 3JICMCHTOB B BCIICCTBAX,

* COCTaBJIATH POPMYIIbI HEOPTAHUUYECKUX COSTUHEHUH MO BAJIEHTHOCTSM U CTETICHSIM OKUCICHHUS
AJIEMEHTOB, a TAKXE 3aps/iaM HOHOB, YKa3aHHBIM B TaOJIMIIE PACTBOPUMOCTH KUCJIOT, OCHOBAaHUH
U COJICH;

* OOBSICHATh 3aKOHOMEPHOCTHM HU3MEHEHHUs (U3MUEeCKUX W XHMHUYECKHUX CBOMCTB MPOCTHIX
BEIIECTB (METAIJIOB M HEMETANIOB) W HMX BBICIIUX OKCHAOB, OOpa30BaHHBIX 3JIEMEHTAMHU
BTOPOTO U TPETHETO MEPHOJIOB;

* Ha3pIBaTh OOIIME XUMHUYECKHE CBOMCTBA, XapaKTEpHBIE MJsl TPYNI OKCHUJOB: KUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;



* Ha3pIBaTh OOINHME XUMHUYECKHE CBOWCTBA, XapaKTepHbIE M KaXKIOTO W3 KIACCOB
HEOPraHWYECKUX BELIECTB: KMCJIOT, OCHOBAHUH, COJIEH;

* IPUBOJUTH IPUMEPBI PEAKIUH, MOATBEPKAAIOLNIUX XUMHUYECKHE CBOMCTBA HEOPraHUYECKUX
BELIECTB: OKCHUJIOB, KMCIIOT, OCHOBAaHUM U COJIEH;

® OIpCACIATH BCIICCTBO-OKHUCINTECIIb u B€IICCTBO-BOCCTAHOBUTCIIb B OKHCIIUTCIBHO-
BOCCTAHOBHUTCIIBHBIX PCAKIUAX;

* COCTaBJISITh OKHUCIHMTEIbHO-BOCCTAHOBUTENBHBIM OanaHc (i1 M3YYEHHBIX pEakuuil) 1o
IIPEIUI0KEHHBIM CXEMaM PEAKLUM;

* IpOBOAUTH ﬂa6opaT0prle OIIBITBI, MOATBCPKAAOIHNEC XUMHUYCCKUC CBOMCTBAa OCHOBHBIX
KJIaCCOB HCOPraHUYCCKUX BCUICCTB;

* IPOBOJIUTH JIA0OPATOPHBIE OMBITHI MO TMOJYYECHHIO M COOMPAHMIO Ta3000pa3HBIX BEIECTB:
BOJIOPOJ1a, KMCIOPOJa, YIJIEKUCIOro ra3a, aMMHAaKa; COCTAaBIIATh YPABHEHUSI COOTBETCTBYIOLINX
peaKuui.

ﬂeeﬂmumaccnuk noayium 603MONCHOCHIb HAYUUMbCA:

e cocmaesnsinb MOJEKYIAPHbIE U NOJIHbIE UOHHbIE YPABHEHUA NO COKpau/!éHHblM UOHHbIM
YPABHEHUAM,

* NPUBOOUMb NpUMEPLL Peakyull, NOOMEEPHCOAIOWUX CYULeCBOBAHUE B3AUMOCEAU MEHCOY
OCHOBHBIMU KIACCAMU HEOP2AHUYECKUX 8eUleCms;

® NPOCHO3UpOBAaNtb pe3yibnamnbl 68030eliCmeusl Pa3iuvdHblX QbCIKmOPOG HA U3MEHeHUe CcKopocmu
XUMUYECKOU peakyuu,

* IPOCHO3UPOBAMb  PE3VIbMAmbl  8030€UCMBUs  PA3IUYHBbIX  (aKmopos Ha  cMewjeHue
XUMUYECKO20 PABHOBECUSL.

® NPOCHO3UpPOBANb XUMUYECKUE ceotlicmaa sewecmes Ha OCHoge ux cocmaea u CMmpoOernusl,;

® NPO2HO3UpOBamd cnocobrocme eeujecmea npoAe6JiAms OKUcjiumelbHole uiaiu
B80CCMAHOBUMENbHBIE CEOUCMEA C yUéMOM cmenenel OKUCIeHUs JleMEHMOoE, G)COC)}ZWZ/LX 6 eco
cocmas,

* BbIABIAMb CYUWECBOBAHUE 2EHEMUYECKOU 83AUMOCES3U MENHCOY eujecmeamu 8 psoy. npocmoe
8ewecmeo — OKCUO — 2UOPOKCUO — COJIb,

* xapakmepuzoeamnbv ocobble ceolicmaa KOHYEeHmMpupoeaHHblx CepHOﬁ U A30MHOU KUCTIOM,;

* IPUBOOUMb NpUMEPb YPAGHEHUU Pearyull, AedCaujux 8 OCHO8e NPOMBIULIEHHbIX CHOC0D08
NONYYeHUs aMMUaKa, CepHOU KUCI0Mbl, YyeyHa U CMaiu,

* onucvieamv QuaudecKue U XuMuyecKue npoyeccyl, AGIAUUEC UACbIO KPy2osopoma
gewecms 6 npupooe;

® Op2aHU306bI6ANTYL, l’lpOGOOZ/H’I’Zb YHUeHuvecKkue npoexknibl no UCCTIE008AHUIO CBOUCE eseuecme,
UMEnUUX 6AINCHOE NPAKMUYECKOe 3HAYECHUE.

Peanuszayusa ¢ocnumamenvnozo nomenyuana ypoxka (mooyav «Illkonvhuolii ypox»
Paboueii npozpammor 6ocnumanus MBOY COLL c.Enzans) npeononazaem cieoyrouiee:

noOy:xJieHre o0yJaroumxcs coo01aTh Ha YPOKe OOIIEePUHATHIE HOPMBI IOBECHUS,
npaBuiia OOIIEHUS CO BCEMHM YYaCTHHKAaMHU 0Opa30BaTENbHOTO Mpolecca, MPUHIUIBI YIeOHOH
JVCIUIUIMHBL ¥ CaMOOPTaHU3alMHy Yepe3 3HAKOMCTBO M B TOcieayromeM coomronerne «IIpaBut
BHYTPEHHETO PacIopsiika 00yJalomuXcs», B3AUMOKOHTPOJIb U CAMOKOHTPOJIb O0YJaIOIINXCS;



MPOBEICHUE YUEOHBIX (OJIMMIIMA/bI, 3aHUMATEIbHBIE YPOKHM U MSATUMUHYTKH, YpPOK-
UCCIICIOBAaHHE U JIP.) U YUeOHO-Pa3BICKaTEIbHBIX MEPOIIPUATHI (BUKTOPHUHBI);

YCTAQHOBJICHUE JIOBEPUTENbHBIX OTHOLICHUN MEXAY YYUTEIEM M €ro Y4eHUKAMH,
CIOCOOCTBYIOLIUX MMO3UTUBHOMY BOCIIPUSATHIO YUalIUMHUCS TPeOOBaHUHN U MPOCHO yUUTEINS Yepes
KUBOW JMAlOr, NpPUBJICYCHHE HX BHUMAaHUA K OOCYyXKIaeMOH Ha ypoke HH(pOpMAIHH,
AKTHBU3ALMI KX I[I03HABATEJIbHOM JEATEIbHOCTH Yepe3 HCIOJIb30BAHUE 3aHUMATEIbHBIX
3JIEMEHTOB, UICTOPUI U3 KU3HU COBPEMEHHHKOB;

ucnonb3oBanue WKT, obecneumBarommx COBpPEMEHHBIE AKTUBHOCTH OOYYaIOLIMXCS
(mporpaMMBbI-TpEHAXKEPbl, TECTbI, MYJbTUMEIUIHbIC MpEe3CHTALUH, (PUIbMBI, BUICONEKIMU U

ap.) ;

UCTIOJIb30BaHUE BHU3YAJIbHBIX 00pa3oB (IPEIMETHO-ICTETUYECKON Cpelbl, HArJIsTHON
aruTaluy, UIKOJBHBIX CTEHIOB NPEAMETHOW HAaNpaBICHHOCTH, COBMECTHO IPOHM3BOAMMBIX
IpE3CHTAlUN 10 TEMaM YpOKa);

MHULMUPOBAHUE M MOAJEP)KKA MCCIENOBATENBCKOW JESATEIBHOCTH LIKOJIBHUKOB B
paMKax peaJM3aluyd UMU UHIAUBUILYAIBHBIX U TPYIIIOBBIX MCCIEAOBATEIBCKUX IIPOEKTOB, YTO
JacT  IIKOJIBHUKAM  BO3MOYKHOCTh  IPHOOPECTH  HABBIK  CaMOCTOSATENBHOTO  PELICHMS
TEOpPEeTUYECKON MPOOIeMbl, HaBbIK FEHEPUPOBAHUSA U O(OPMIIEHUSI COOCTBEHHBIX UJCH, HaBBIK
yOJIMYHOTO BBICTYIUIEHUS NEpe]] ayJUTOPUEH, apryMEHTUPOBAaHUS U OTCTauBaHUSI CBOEH TOUKU
3peHus (ydacTue B KOHKYpCax, BBICTaBKaX, COPEBHOBAHMSIX U JIp., B 3aLLIUTE IIPOEKTOB.
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