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PaGouasi nporpamma no XUMHUMU 10-11 kaace



10 kiaace
IHosicuuTeNLHAA 3aNIUCKA

Pabouas nmporpamma o yueoHomy npeamery «Xumusi», 10 kinacc coctaBieHa B COOTBETCTBUH
TpeboBaHUsAMU (eepaIbHOIO0 KOMIIOHEHTA TOCYIApCTBEHHOI'O CTaHIapTa CpeHEro (TI0JTHOTO)
ob1iero oOpazoBaHus, 00pa3oBaTEIbHON MPOTPAMMBI CPETHETO (TIOJIHOT0) OOIIIEeTo
oOpazoBanust MBOY COII Ne 9 r.Ilen3sl no XumMuu, yaeOHO — METOJIMYECKOTO KOMILJIEKCa
yaebHoro npeamera «Xumusi», 10 kracc.

[IporpamMma pa3pabotana Ha ocHOBe aBTOpckoil mporpamMmbl O.C. I'abpuensna,
cooTBeTCTBYyIOMIEH DenepaibHOMY KOMIIOHEHTY TOCYAapCTBEHHOTO CTaHaapTa OOIIEero
o0pa3oBaHus U JOMYLIEHHON MUHUCTEPCTBOM 00pa3oBaHus U Hayku Poccuiickoit denepanuu.
(I'abpuensa O.C. IIporpamma kypca xumun s 8-11 kmaccoB o0meoOpa3oBaTeIbHBIX
yupexnaenuit /O.C. 'abpuenss. — 6-e u3a., crepeorunnoe. — M.: [Ipoda, 2009.) - 10 kmacc,
0a30BbIi YpOBEHB, 68 4aCOB.

Mecto npeamera B 0azucHom yuyeOHom miane MbOY COI Ne9

CornacHo aeicTByrolieMy 0a3ucHoMy yueOHOMY IIaHy pabouas nporpamma juist 10-ro kinacca
npeaycMaTpuBaeT o0yueHre XUMHUH B 00beme 68 yacoB (2 yaca B HEJIENI0), B TOM YUCIIE HA
npakTHUecKue paboTsl - 2 yaca, 1abopaTopHble paboThl — 15 yacos.

Y4eOHO - METOIMYECKOE 00ECIIEUEHHE:
VY4eOHuK 111 00pa30BaTENbHBIX YUPEKICHUN

l.«Xumus. 10 kmacce (6a3zoBbiit ypoBens)» O.C.I'abpuensn.-M.:[Ipoda 2009-2012r.r.,(
COOTBETCTBUH C (peeparbHBIM MepeuHeM YYeOHHKOB PEKOMEH0BAH K UCIOJIb30BAHUIO
nectBytouuM Ha 2013-2014 yueOnslii ron)

2.Pabouas Tetpans mo xumuu i 10 kmacca O.C.I'abpuensn.:M.JIpoda 2011-2012 r.

JlanHast paboyast mporpaMMa MOKET OBITh peajn30BaHa TPH KCIOJIb30BAHUH TPAIUIIMOHHOM
TEXHOJIOTUH O0YUYCHHMS, a TAK)KE DJIEMEHTOB JIPYTHX COBPEMEHHBIX 00pa30BaTEIIbHBIX
TEXHOJIOTUH, TTepeIOBbIX (JOPM M METOI0B OOYUEHUS, TAKMX KaK pa3BUBAIOIEee 00yUCHHUE,
KOMITBIOTEPHBIC TEXHOJIOTUH, TECTOBBIA KOHTPOJIb 3HAHUW U JIP. B 3aBUCUMOCTH OT
CKJIOHHOCTEH, MOTPEOHOCTEM, BOZMOXKHOCTEN U CITIOCOOHOCTEN KaXK10r0 KOHKPETHOIO Kjacca.

KoHTponb ypoBHS 3HaHUHN y4alIuXcs MpeyCMaTpUBaET MPOBEICHUE TPAKTUUECKUX,
CaMOCTOSTENbHBIX U J1a00paTOpPHBIX PaboT.

B cooTBeTcTBUU ¢ TpeOOBAHUSIMU K YPOBHIO MOATOTOBKH BBITYCKHUKOB, B pE3YyJIbTaTe
M3Y4YEHUS1 XMMUU Ha 0a30BOM YPOBHE YUEHUK JOJIKEH:

*  TPOBOJUTH CAMOCTOSATEIbHBIN MOUCK XUMUYECKON HH(OPMAIUH C
UCII0JIb30BAHUEM PA3IMYHBIX HICTOYHUKOB (HAYUYHO-TIOMYJISIPHBIX U3/IaHUM,
KOMITbIOTEPHBIX 0a3 TaHHBIX, pecypcoB HTepHETA); HCHOIB30BATh



KOMITbIOTEPHBIE TEXHOJIOTUH /17151 00pabOTKH U Mepejauu XUMHUYECKOM
uHGOpPMaIlMK U €€ MPEICTABICHHS B pa3IUYHbIX (popmax;

¢ HCIIOJIB30BAaTh HpI/IO6peT€HHI>IC 3HAaHHUA U YMCHUSA B HpaKTI/IquKOfl
ACATCIBbHOCTH U HOBCCHHCBHOﬁ KHU3HHU TJIA:

- OOBSICHEHHST XUMHUYECKUX HBHCHI/Iﬁ, IMPOUCXOAIINX B IIPUPOJC, 6I)ITy " Ha IMIPOU3BOACTBC,

- OIIPCOACIICHUA BOSMOKHOCTHU ITPOTCKAHNA XUMHUYCCKHUX HpeBpaHICHI/Iﬁ B PA3JIMYHBIX YCJIOBUAX
N OLICHKH HUX HOCJ'ICI[CTBI/H?I;

- OKOJIOTHUYCCKHU I'PAaMOTHOI'O ITIOBCACHUS B OKPY)KaI-OHleﬁ cpeac,

- OLICHKU BIIMSIHUSL XUMHAYECKOTO 3arpsA3HEHNs OKPYXKAIOIIEN CPeIbl HA OPraHU3M YEJIOBEKa U
IpYyTrUe )KUBbIE OPraHU3MBI,

- 6e301acHOro oOpanieHus C TOPIOYMMHU U TOKCHYHBIMU BEIIECTBAMH, JA00OPATOPHBIM
000py10BaHUEM;

- IPUTOTOBJIEHUE PACTBOPOB 33JaHHON KOHIEHTPALMH B OBITY U HAa TPOU3BOJICTBE;

- KPUTUYECKOU OIIEHKU JOCTOBEPHOCTH XMMHUYECKOW MH(OpMAIK, MOCTyHAIOEN U3 Pa3HbIX
HMCTOYHUKOB.

TpeGoBanus K YPOBHIO MOATOTOBKH BbIIIYyCKHMKOB, 00yYaOUIUXCH 110 JAHHOM
nporpamme

(IMIaKTHYECKUE eUHUIIBI TPYIIUPYIOTCS U3 0000IIEHHBIX TPEOOBAaHUM K YPOBHIO
MTOJATOTOBKH BBITTYCKHHUKOB)

1. Tpe0oBaHMS K YCBOCHHIO TEOPETUYECKOI0 YUeOHOI0 MaTepuaJia.
B pe3ynbrarte n3ydeHus XMMHUHM YYEHUK JOJIKEH
3HATH/IOHUMATD:

OCHOBHBIE TTOJIOKEHUS] TEOPUU XMMUYECKOTO CTPOEHUS BEILIECTB, TOMOJIOTHIO, CTPYKTYPHYIO
M30MEpHI0, BaKHEWIME (DYHKIIMOHATIBHBIE TPYIINBl OPraHUYECKUX BEIIECTB, BUbI CBA3EH
(oamHapHYIO, BOKMHYIO, apOMATHYECKYIO, BOJOPOIAHYIO), X JIEKTPOHHYIO TPAKTOBKY U
BJIMSIHAE HA CBOMCTBA BEIIECTB. 3HATh OCHOBHBIE NOHATUS XUMHH BBICOKOMOJIEKYJISPHBIX
COEIMHEHHI: MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALINH JIMHEHHAS,
pa3BeTBIEHHAS U MPOCTPAHCTBEHHBIE CTPYKTYPHI, BIUSHUE CTPOCHUS HA CBOMCTBA OJMMEPOB.

YMeTh: pa3bACHITH Ha PUMEPaxX MPUIUHBI MHOTOOOPa3usi OpraHUIECKUX BEIICCTB,
MaTepUaIbHOE €IMHCTBO OPraHUYECKUX U HEOPTraHUYECKUX BEUIECTB, IPUUYUHHO-
CJICICTBEHHYIO 3aBUCUMOCTb MEXY COCTAaBOM, CTPOEHHUEM M CBOMCTBAMU BEILIECTB, Pa3BUTHE
MO3HAHUS OT SIBJICHUS KO BCE OoJiee riyO0KOM CYIIHOCTH.

2. TpeboBaHus K yCBOeHHIO (paKTOB.



3HaTh CTpOEHUE, CBOMCTBA, MPAKTUYECKOE 3HAUEHUE MPEACIIbHBIX, HETPEACIbHBIX U
apoOMaTUYECKHUX YIIIEBOJOPOI0B, OJJHOATOMHBIX 1 MHOTOATOMHBIX CIIUPTOB, aJIbJIETU/IOB,
KapOOHOBBIX KHCJIOT, CJIOKHBIX 3(DUPOB, )KUPOB, TIFOKO3bI M CaXapo3bl, Kpaxmania u
IIEJUTIOJIO3bI, aMUHOBU aMHUHOKHUCIIOT, OSITKOB. 3HaTh OCOOCHHOCTH CTPOCHUS, CBONCTBA,
NPUMEHEHUS! BaKHEHIITNX MPEACTaBUTENEH M1acTMacc, KayqyKoB, POMBIILIEHHYIO
nepepaboTKy HeTH, MPUPOJIHOTO Tasa.

YMeThb 110JIb30BaThCs CTPOCHUCM, AHAJIU30M U CHUHTC30M, CI/ICTeMaTI/BaHI/Ieﬁ u 0606HICHI/IeM Ha
y‘le6HOM MaTcpualic OpFaHI/I‘{CCKOﬁ XUMHH; BbICKA3bIBATH CYXKIACHUS O CBOMCTBax BCHICCTBA Ha
OCHOBC UX CTPOCHUA U O CTPOCHHUHU BCIICCTBA 110 UX CBOMCTBaM.

3. TpeGoBaHusi K yCBOCHHI0 XHMHYECKOTO SI3bIKA.

3HATBH U YMETb Pa3bsICHATH CMBICH CTPYKTYPHBIX U AJIEKTPOHHBIX (DOPMYIT OpraHUIeCKIX
BEILIECTB U 0003HAYATh pacupeieIEHUe AIEKTPOHHOM MIIOTHOCTH B MOJIEKYJIaX, HAa3bIBAaTh
BESIECTBA IO COBPEMEHHON HOMEHKJIATYPE, COCTABIIATh YPABHEHUS PEAKLIUH,
XapaKTEPU3YIOIINX CBOWCTBA OPTraHUYECKHUX BEIIECTB, UX TEHETUYECKYIO CBSI3b.

4.TpC6OBaHI/IH K BBIIIOJTHCHHUIO XUMHWYCCKOI'O SKCIICPUMCHTA.

3HaTh npasuiia pabOThI C U3yYEHHBIMU OPraHUYECKUMU BEILIECTBAMH U 000PYI0BAaHUEM,
TOKCUYHOCTb U IOKapHYIO OITIACHOCTh OPraHUYECKUX COCIUHEHUM.

YMeTh MPaKTHIECKH ONPEACIIATh HATMIUE YIIIEpOaa, BOJOPOAa U XJI0pa B OPTaHUIECKUX
BEIIIECTBA; OMPEACIIATH M0 XapaKTEPHBIM PEAKITUIM HETIPEACIbHBIC COCTUHCHHMSI, OJHOATOMHBIC
1 MHOTOQTOMHBIC CIIUPTHI, (DEHOJIBI, AJIBCTH/IbI, KAPOOHOBBIC KUCIIOTHI, YTJICBOIbI, aMUHBI,
AMUHOKHCIIOTHI U O€JIKH.

Y4yeoHO-TEeMAaTHYECKUH J1aH mo xumMuu B 10 Kjacce

No Tema JlaGopatopHbie 1 Kon-Bo
npakTuyeckue padoThl 4acoB

1 BBenenue 2

2 Teopus cTpoeHus 7

OPTaHUYECKUX COCIUHECHUN

3. YTriaeBogoposl U UX 1. Onpenenenue 16
MPUPOJIHBIC UCTOYHUKHI DJIEMEHTHOI'O COCTaBa
OPraHUYECKUX COCIMHECHUN

2. U3rorosnenue Mmoaeneu
MOJIEKYJI YTJIEBOJIOPOAOB

3. OOHapyxeHue
HETPEICIbHBIX COSTMHEHUH B




KUIKUX He(PTENPOAYKTax

4. IlonydyeHue u CBOMCTBA
aleTUJICHA

5. O3HaKOMJICHHE C
koJuieknueit «Hedts u
MPOJIYKTHI €€ MepepadoTKI»

Kucnopoaconep:xarniue 6. CBOICTBa DTHJIIOBOT'O 19
OpraHUYeCKHe COSTUHEHUS U CIIUpTa
UX TIPUPOHBIE UCTOYHUKU .

7. CBoiCTBa IiMIeprUHA

8. CpoiicTBa popmaiibieruia

9. CBolicTBa YKCyCHOM

KHCJIOTEI

10. CBoricTBa XUpOB

11. CpaBHEHHE CBOWCTB

MbLJIa U CTUPAIBLHOTO

MOPOIITKa

12. CBoiicTBa I'TIOKO35BI

13. CBoiicTBa Kpaxmana
A3zotconepixkamue coequaenust | 14. CBoiicTBa 6€JIKOB 9
U UX HaXOXXJICHHUE B )KUBOU

IL.p. Nel UneaTuduxanus
pupojie .

OPTaHUYECKUX COCTUHEHUN
Bronornyecku akTuBHEIE 8
OpTraHUYECKUE COSTUHEHUS
HckyccTBEHHBIE U 15. O3nakomiieHue ¢ 7
CHHTETHUYECKHUE MOJUMEPHI oOpasiamMu IiacTmacc,

BOJIOKOH U KayYyKOB

IL.p. No2 PacniozHaBanue

IUIACTMAacC U BOJIOKOH
Hroro: Ip.p. - 2; JLp.- 15. 68




Conepxanue

10 KIIACC (OPTAHUYECKAS XUMMUS)
(2 u 6 nHedenro, 6ce2o 68 u)



Beenenue (2 1)

[Ipenmet opranndeckoit xumuu. CpaBHEHHE OPraHUYECKUX COCIMHEHUN C HEOPTaHUUECKUMH.
[IpuponHbie, NCKyCCTBEHHBIE 1 CHHTETUYECKHE OPraHUYECKUE COETUHEHNS.

Tema 1

Teopusi cTpoeHNst OPraHM4YecKUX coeMHeHuil (7 u)

BaneHTHOCTh. XMMHUECKOE CTPOCHHUE KAaK MOPSIAOK COEAMHEHNS AaTOMOB B MOJIEKYJIE COTJIACHO
UX BaJIGHTHOCTU. OCHOBHBIE MOJIOKEHHUS TEOPUU XUMUUECKOTO CTPOEHUS OPTaHUYECKUX
coeaquHeHuu. [IoHsATHE O TOMOJIOTUN ¥ TOMOJIOTAaX, U30MEPUH U U30Mepax. XUMUYECKUE
(GhOpPMYIIBI 1 MOZCIIA MOJICKYJI B OPTaHUYECKOU XUMUH.
Hemoncmpayuu. Monenu MONEKYII TOMOJIOTOB U U30MEPOB OPTAHUYECKUX COCTUHEHUN.
Tema 2

YrieBoaopoabl U UX NPUPOAHbIE UCTOUYHUKH (16 u)

[Ipuponnslii ra3. Ankansl. [Ipuponsliii ra3 kak Tormso. [IpenmyniecTBa npupoJHOTO raza
nepes ApyruMu Buaamu TorinBa. CocTaB IPUPOIHOTO rasa.

AJIKaHBI: TOMOJIOTUYECKUN PSAII, U30MEPHSI 1 HOMEHKIIATYPA aIKaHOB. XMMHUYECKUE CBOMCTBA
aJIKaHOB (Ha MPUMEPE METaHA U ATaHa): TOPEHUE, 3aMEIIICHUE, PA3JI0KECHUE U ACTUIPUPOBAHHUE.
[IpumeHeHue ankaHOB HA OCHOBE CBOWMCTB.

A 71K € H bl. DTUJIEH, €T0 NoJyYeHue (AeTUuIpUPOBAHUEM dTaHa U JeTUIpaTallueii 3TaHoa).
XVMHUYECKHE CBOMCTBA 3TUIIEHA: TOPEHKE, KaueCTBEHHbIE peakiuu (o0eciBeunBaHe OPOMHON
BOJIbI U PACTBOpA MepMaHTaHaTa Kajius), TuApartanus, noxuMmepusanus. [lonustumnen, ero
CBONCTBA U IpuMeHeHue. [[pumenenne 3TiiieHa Ha OCHOBE CBOMCTB.

Ankanauensl 1 kaydyku. [loHaTre 00 ankaaueHax Kak yriieBoJopoaax ¢ IByMs ABONHBIMU
CBA3SIMU. XMMUYECKHE CBOMCTBa OyTaaueHa-1,3 u u3onpeHa: odecuBeurBaHuE OPOMHOM BOJIbI
Y ToJIMMepu3alus B Kaydyku. Pe3una.

A 11K ¥ H bl. ATIETHJICH, €T0 MOJyYeHUEe MUPOJIM30M METaHa U KapOUHBIM CIIOCOO0OM. XUMUYe-
CKH€ CBOWCTBA alleTUJIEHA: TOpeHne, o0ecliBeunBaHuEe OPOMHOM BOJIbI, MPHUCOCTUHEHHE
XJIOPOBOJIOPOJIa U TUApaTanus. [[puyMeHeHne aleTuiieHa Ha OCHOBE CBOMCTB. Peakuus
MOJIMMEpU3aluy BUHIIXJI0pyuaa. [[oOTMBUHUIXIIOPUA U €T0 TPUMEHEHHUE.

benzon. [Tonyuenue 6eH30I1a U3 TEKCaHa U alleTUIeHa. XUMUYECKUE CBOMCTBA OC€H30J1a:
rOpeHue, raJJoreHupoBaHue, HuTpoBanue. [I[pumeHenre 6eH301a HA OCHOBE CBOMCTB.

Hedts. CoctaB u nepepabotka Hedt. HedrenpoaykTel. beH3uH 1 nmoHsTHe 00 OKTaHOBOM
qucIie.
Hemoncmpayuu. I'opeHue metana, 3TuieHa, alietuieHa. OTHOIIIEHUE MeTaHa, dTUJICHA,
areTUiIeHa 1 0€H30J1a K pacTBOPY MepMaHraHaTta Kainus u OpomHo# Boje. [lonydenue stuiena
peaKimen qeruapaTaiuy dTaHoJa U ACTIOTUMEPU3allUY TTOTMATUIICHA, alleTHIICHa KapOuTHBIM
criocoboM. PaznojkeHue kayuyka npu HarpeBaHUM, UCTIBITAHUE MPOAYKTOB Pa3IOKEHUS HA
HenpenenbHocTh. Komnekius 00pa3iioB HegTH U HePTETPOTYKTOB.
Jlabopamopnuie onvimpl. 1. OnpeneneHne 3JIEMEHTHOTO COCTaBa OPTaHUYECKUX COECIUHEHHUI.
2. 3roroBieHue Moienel MOJIEKYJl yriaeBoAOpo10B. 3. OOHapyKeHHUE HENPEAeIbHBIX
COCIMHEHMI B XUIKUX HedTenpoaykrax. 4. [lomydyeHue u cBoiCTBa arleTHIICHA. 5.
Osznakomienue ¢ kosekuuen «Hedts u mpoayKThl ee nepepadoTKI.



Tema 3

Kuciaopoacoaepxamme opranudeckue COeAMHEHUS U MX PUPOAHBbIE HICTOYHUKH (19 u)
EnnHCTBO XMMUYECKON OpraHu3aliy >KUBbIX OPraHU3MOB. XUMHAYECKHUM COCTAB KUBBIX
OpPTaHHU3MOB.

Cruptsl. [Tonyyenue 3TaHos1a OpoKEHUEM TIIOKO3bI U TUApaTaliel sTuiaeHa. [ uapokcuiibHas
rpynna kak pyHkuroHanbHas. [Ipencrapienre o BOIOPOIHOM CBSI3H. XUMHUECKUE CBOMCTBA
ATaHOJIa: TOPEHUE, B3aMMOJIEUCTBHUE C HATPUEM, 0OPA30BAHUE MTPOCTHIX U CIOXKHBIX Y(PUPOB,
OKHCIIeHHE B anbAerui. [[puMeHenre 3TaHona Ha OCHOBE CBOMCTB. AJIKOTOJIU3M, €r0
MOCJICJICTBUS U IPELYIIPEKICHUE.

[TonsTHe 0 nMpeaeabHbIX MHOTOATOMHBIX CIUPTaX. [ TUIEpUH KaK MPeCTaBUTEINb
MHOT0aTOMHBIX cUPTOB. KauecTBeHHast peakiiysi HA MHOrOaTOMHBIE cUpThL. [IpruMenenue
[JIMLEPUHA.

Kamennsblii yronb. @enon. KokcoxumMmuieckoe Mpou3BOJICTBO U €ro npoaykuus. [lomyyenue
(dheHoIa KOKCOBaHMEM KaMEHHOTo yriia. B3anMHoe BiusiHue aTOMOB B MOJIeKyJie ¢)eHoIa: B3au-
MOJICHCTBUE C TUIPOKCUIOM HATpHs U a30THOM kucioToil. [lonmukonaeHcamnus dheHona ¢
dbopmanpaeruaom B heronobopmaibaeruanyo cMmony. [Ipumenenre geHosia Ha OCHOBE
CBONCTB.

Anbaeruael. [lonydenue anpIernioB OKUCIEHUEM COOTBETCTBYIOIIUX CIIUPTOB. XUMUYECKUE
CBONCTBA aJIbJACTHIOB: OKHCIIEHNE B COOTBETCTBYIOIIYIO KACIOTY U BOCCTAHOBJICHUE B
COOTBETCTBYIOIMM criupT. [IpuMenenune ¢popmManpaeruia u aneTaibIeruaa Ha OCHOBE CBOMCTB.
Kap6onosbie kucioTsl. [lomyueHne kapOOHOBBIX KHCIOT OKUCICHUEM allbJIETHI0B. XUMHU-
YECKHE CBOMCTBA YKCYCHOM KHMCIIOTHI: OOIIIME CBOMCTBA ¢ HEOPTaHUYSCKUMHU KUCIOTaMH 1
peakius srepudukanuu. [IpumeHeHne yKCyCHOM KUCIOThI HA OCHOBE CBOMCTB. Briciime
YKUPHBIE KUCIIOTHI HAa MPUMEPE NATbMUTUHOBOW U CTEAPUHOBOIA.

Crnoxnble 3¢upsl 1 xUpbl. [lomydeHne cnoxxHbix 3@upoB peakuuen srepupukannn. CloxKHbIE
a¢upsl B Ipupojie, ux 3HaueHue. [[puMeHeHne cnoxHbIX 3(UpoOB HA OCHOBE CBOWCTB.

XKupsi kak ciaoxkHbIe 3QUpbl. XUMUYECKHUE CBONCTBA KUPOB: TUAPOIU3 (OMBLICHUE) U
TUAPUPOBAHUE KUIKHUX KUPOB. [[puMeHeHune ;KMpoB Ha OCHOBE CBOMCTB.

VYrieBoapl. YTieBoibl, MX Kiaccuukaiys: MoHOCaxapuisl (TJIIOK03a), AUcaxapuiabl
(caxapo3sa) u moaucaxapuasl (Kpaxmai U eJUTI0I03a). 3HAaYeHHUE YTIIEBOI0B B )KUBOM MPUPOJIE
Y B )KU3HU YeJIOBEKA.

I'1roko3a BelecTBO ¢ IBOMCTBEHHON (DYHKIIMEH - allbIeTUIOCTUPT. XUMHUUECKHUE CBOMCTBA
TJIFOKO3bI: OKUCJIEHUE B TIIIOKOHOBYIO KUCJIOTY, BOCCTAHOBIIEHHUE B COPOUT, OpOKEHUE
(MoI0YHOKHKCIIOE U cIUPTOBOE). [IpMeHeHue TI0K03bl HA OCHOBE CBOMCTB.

Jucaxapuasl u nonucaxapuasl. [loHsTHE O peaklUsIX MOJUKOHICHCAIIUU U THAPOIN3a HA
MpUMEpEe B3aUMOIIPEBPAILICHUI: TJIFOKO3a — MOJIUCaXapul.

Hemoncmpayuu. Oxucienue cnupra B anbjierul. KadecTBeHHas peakiiisi HA MHOTOaTOMHBbIE
criupThl. Komneknus «KameHHbIN yrodib U MPOAYKTHI €0 TepepaboTKn». PacTBOPUMOCTD
(eHoma B BoJIe MpU OOBIYHOM TeMIIepaType U MpHu HarpeBaHuu. KauecTBeHHBIC peakIuy Ha
(benoun. Peakius «cepeOpsHOTO - 3epKajiay aabIAeruI0B U TII0K03bl. OKUCIEHUE allbIECTUIO0B U
[JIFOKO3bI B KUCJIOTHI ¢ moMoltiibio ruapokcuaa meau (11). [onyuenne ykCycHO-3THIIOBOTO U
YKCYyCHO-I30aMmoBoro 3¢upoB. Komeknus 3¢upabix Macen. KauecTBeHHas peakius Ha
Kpaxmal.



Jlabopamopnwie onvimul. 6. CBOICTBa STUIOBOrO criupta. 7. CBOMCTBA IIULIEpUHA. 8.
CaoiictBa popmanpaerunaa. 9. CroiicTBa ykcycHou kucioThl. 10. CoiicTBa sxupoB. 11.
CpaBHeHHE CBOMCTB PaCTBOPOB MbLIa U CTUPAIBHOTO Topouika. 12. CBoiicTBa INIIOKO3bL. 13.
CaoiicTBa Kpaxmaina.

Tema 4
A30Tcoaep:Kalme CoeJMHEeHUs1 M UX HAXO0KIeHHue B KUBOil mpupoxae (9 u)

Awmunsbl. [Tonstue 06 amunax. [lonydyeHrne apoMaTHiyecKoro aMmHa — aHWJIMHA — K3
HUTPOOEH30Ja. AHWIMH KaK OpraHM4ecKoe OCHOBaHME. B3anMHOe BIUsIHHE aTOMOB B
MOJIEKYJI€ aHUJIMHA: OCJIa0JIeHHe OCHOBHBIX CBOIMCTB M B3aUMOJICHCTBUE C OPOMHOI BOJOH.
[IpumeHeHne aHMIMHA HA OCHOBE CBOMCTB.

AMUHOKHCIIOTHIL. [loydeHrne aMuHOKUCIIOT U3 KapOOHOBBIX KHCIIOT M TUAPOIN30M OEIIKOB.
XVUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT KaK aM(OTEPHBIX OPraHUUECKUX COSAMHEHUI:
B3aUMOJICUCTBHE CO IIEI0YaMU, KUCIOTAMH U JIPYT C IPYroM (peakiius MOJUKOHICHCAIIUN ).
[TenTtuaHas cBsA3b ¥ onunenTuabl. [[puMeHeHre aMMHOKHUCIIOT HA OCHOBE CBOMCTB.

benku. [TonyueHne OeIKOB peakiinei NoJMKOHACHCAIUU aMUHOKUCIIOT. [lepBuuHasi,
BTOpPUYHAS U TPETUYHAS CTPYKTYPhI O€JIKOB. XUMHUUECKUE CBOMCTBA OEIIKOB: TOPEHUE,
JeHaTypanus, THAPOIIU3 U [IBETHBIC peakinu. buoxumuueckue GyHKIIMU OEITKOB.
I'eneTnyeckas cBsI3b MEXKIY KIaCCAMU OPTAHUYECKUX COCTUHEHUN.

HyxnennoBbie kuciaoTel. CHHTE3 HYKJIEMHOBBIX KUCJIOT B KJIETKE U3 HYKJI€OTH10B. OO0
aH ctpoenus Hykineoruna. Cpasuenue crpoenus u pynkiuit PHK u JIHK. Ponb nyxie-
MHOBBIX KHUCJIOT B XpaHEHUHU U Mepeiaue HacleacTBeHHoM nHdopmanuu. [lonstue o
OMOTEXHOJOTUH Y TEHHOU UHXKCHEPUH.

Jlemoncmpayuu. BzauMoielicTBrie aMMHaKa U aHWIMHA C COJISIHOW KUCIIOTOU. Peakius
aHWUJIMHA ¢ OpoMHOM BooM. [loka3aTenbCcTBO HAMMUKS (PYHKIIMOHAIBHBIX TPYIIN B pacTBOPax
amMmuHOKHUCTOT. PacTBopenue u ocaxxaenue 6enkos. [[BeTHbIe peakiiuu OEIKOB:
KCAaHTOIIPOTEUHOBAs 1 OuypeToBas. ['opeHre nTuybero nepa v mepcTsiHo Hutu. Mojaens Mo-
nekyinsl JJHK. [lepexonsl: 3TaHON — 3TUIIEH — 3TU-JICHTJIMKOJIb — 3TUJIEHIJIMKOJISAT MEIH
(IT); aTanONm — 3TaHaAIb — TAHOBASI KUCIIOTA.

JlaGopaTopHblie onbIThI. 14. CBOMCTBa OEIIKOB.

IIpakTuyeckas padora Ne 1. Vnentudukanus opraHMuecKux CoOeAMHEHUM.

Tema S

Buosiornyeckn akTHBHbIE OPraHUYeCKUe COeJUHEHU (8 u)

®epmeHThl. DEepPMEHTHI KaKk OMOJIOTHYECKUE KaTaInu3aTophl OEIKOBOM mpupoibl. OCOOEHHOCTH
byHkuroHupoBaHusi hepMeHTOB. Poiib hepMEHTOB B KU3HEIEATEILHOCTH JKUBBIX OPraHU3MOB
Y HApOJIHOM XO35MCTBE.

Butamunsl. [lonstue o BuTamMmuHax. Hapyiienusi, CBsi3aHHbIE C BATAMUHAMU: aBUTAMUHO3BI,
TUIIOBUTAMUHO3bI U TUIIEPBUTAMUHO3BI. BuTaMud C Kak mpeacTaBUTeNb BOAOPACTBOPUMBIX
BUTAMUHOB U BUTAMUH A Kak MPEICTABUTEND )KUPOPACTBOPUMBIX BUTAMUHOB.

I'opmonsl. [loHATHE O TOPMOHAX KaK TyMOPAJIbHBIX PETYJIATOPAX KU3HEAECATEIIbHOCTH KUBBIX
opranu3MoB. HCYIMH 1 aapeHaIMH KaK MpeIcTaBuTen ropMoHoB. [IpodunakTrka caxapHoro
nuadera.



JlexapctBa. JlekapcTBEeHHAs: XUMUS: OT MATPOXUMHHU JI0 XUMUOTEPANUU. ACIIUPUH. AHTHONO-
TUKH U nucOakteprnos3. Hapkotuueckue BemectBa. Hapkomanus, 60prda ¢ Heil u
npoduIaKTUKA.
Jemoncmpayuu. PaznoxeHue nepoKCcuia BOAOPOIa KaTajia3od ChIPOTO MsCa U ChIPOTO
kaprodens. Komnexkuus CMC, coaepxanux sH3uMbl. McnibiTanue cpeasl pactsopa CMC
UHAMKATOpHON Oymaroit. Mimoctpaiuu ¢ ¢poTorpagusiMu KUBOTHBIX C pa3IMYHbBIMU (hopMamMu
aBUTaMHUHO30B. KoJutiekiusa BUTaMUHHBIX TIpenapatoB. McnibiTanue cpeipl pacTBOpa
aCKOPOMHOBOM KHMCIIOTHI MHIUKATOPHOU Oymaroi. McneiTanue anteyHoro npemnapara
WHCyNnuHA Ha Oenok. Jlomarissis, m1abopatopHas u aBTOMOOMIIbHAS anTeuKa.

Temab

HckyccTBeHHBbIE M CHHTETHUYECKHUE MOJIMMepbl (7 u)

UckyccTBennbie noauMepsl. [lonydeHrne HCKyCCTBEHHBIX MOJIMMEPOB, KaK MPOTYKTOB
XUMHUYECKON MOIU(PUKAIIMN TPUPOTHOTO TOJUMEPHOTO ChIphs. MICKyCcCTBEHHBIE BOJIOKHA
(arreTaTHBIN IENK, BUCKO3a), UX CBOWCTBA U MPUMEHEHUE.

Cunretnyeckue noJumepsl. [lodydyeHrne CHHTETUYECKUX NOJMMEPOB PEAKIUAMU MOJIN-
MepHU3alliy U NMOoJuKOoHIeHcaluu. CTpyKTypa MoJIMMepOoB: JIMHEWHAs!, pa3BETBICHHAS U
npocTpaHcTBeHHAas. [IpecTaBUTEN CHHTETUYECKUX TIACTMACC: TTOJIUATHIICH HU3KOTO U
BBICOKOTO JIABJICHUS, TOJIUITPONIICH U NOJUBUHUIXJIOpU. CUHTETUYECKHUE BOJIOKHA: JIAaBCaH,
HUTPOH U KaIpoH.

JemoHctpanuu. Koimeknus miactMace U u3iennid u3 Hux. Koiekuu HCKyCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH M U3JIENIUK U3 HUX. Pacrio3HaBaHWE BOJIOKOH MO OTHOUIEHUIO K
HarpeBaHHIO U XUMUYECKUM PEAKTUBAM.
Jlabopamopnuie onvimet. 15. O3nakomiieHne ¢ oOpasiaMu MIacTMacc, BOJIOKOH U Kay4dyKOB.
Ilpakmuueckaa paboma Ne 2. Pacno3HaBaHue IJIACTMACC U BOJIOKOH.



Pabouasi nporpamMmma y4e0HOro Kypca
«XHUMHD»
aJs 11 kiaacca
IMosicHuTeIbLHAA 3alIUCKA

PabGouass mporpamma mo ydeOHOMY mpenmery «Xumwusi», 11 kjmacc  cocTaBieHa B
COOTBETCTBUM  TpeOOBaHUSIMH (eaepaTbHOr0 KOMIIOHEHTAa TOCYAapCTBEHHOTO CTaHJapTa
ob1iero oopazoBanusi, 00pa3oBaTEILHON MPOrPAMMBI CpeHETO (MOJHOT0) 00IIero oOpa3oBaHus
MBOY COLI Ne 9 r.Ilen3sl mo XxumuM, y4eOHO — METOAMYECKOTO KOMIUIEKCa Y4eOHOro
npeaMeTa «Xumus», 11 kiacc:

VYuebnuk aBrop O.C. I'abpuensin, Xumus 6a3oBbiit ypoBeHb 11 kitace — M.: [Ipoda, 2010r.
PabGouass mporpamma paspaborana Ha oOcHOBe aBTopckod mnporpammbl O.C.I'abpuensHa,
cootBeTcTBYIOIIE DenepanbHOMYy KOMIIOHEHTY ['OCylapCTBEHHOro cCTaHaapTa OOIIEro
oOpa3oBaHus U ToNylIeHHOH MuHHCTEpCcTBOM 00pa3zoBaHus U Hayku Poccuiickoit denepanuun
(O.CT'abpuensn  Ilporpamma kypca xumuum s 8-11 kiaccoB 0011€00pa3oBaTeIbHBIX
YUpeXKICHUH — 2-¢ u3Jlanue, nepepadoTanHoe u nomnoiaHaeHnoe — M.: JIpoda, 2008.).

Mecto npeamera B 0a3ucHom yuyeOHoMm miiane MbOY COILI Ne9

CornacHo aeicTByloleMy 0a3ucHOMy yueOHOMY I1aHy padbouas nporpamma st 11 kiacca
npexycMaTpuBaeT o0yueHue XuMuu B o0beme 34 daca (1 gac B HeIemn0), B TOM YHCIIe Ha
MpaKkTU4YeCcKue paboThI - 2 "yaca, 1abopaTopHbie paboThl — 18 yacoB. TeopeTHIecKyr0 OCHOBY
Kypca oOILIell XMMHUHM COCTaBIISIIOT COBPEMEHHBIE MTPEICTABICHUS O CTPOCHUH BELIECTBa
(mepuoIMYecKoM 3aKOHE U CTPOEHUH aToMa, TUIIaX XUMHUYECKUX CBSI3€H, arperaTHOM
COCTOSIHHH BEILECTBA, TOJIMMEPAX U IUCIIEPCHBIX CUCTEMAaX, KAYECTBEHHOM H
KOJIMYECTBEHHOM COCTaBE€ BEIIECTBA) U XUMUYECKOM Tiporiecce ( KiacCupUKaIi XUMUYECKUX
peaKklnii, XAMUYECKON KUHETUKE U XUMUYecKoM paBHOBecuu, OBP). @akTruecKkyro OCHOBY
Kypca COCTaBJIIIOT 0O0OOIEHHbIE MPEACTABICHUS O KJIACCaX OPraHUYECKUX U HEOPTAHUYECKUX
COEIMHEHUI U WX CBOMCTBaxX. Takoe MOCTpoeHue Kypca 00IIe XMMUU MO3BOJISIET TIO/IBECTH
YYAIIMXCS K MOHUMAaHUIO MaTepUabHOCTH U MIO3HABAEMOCTH MHUPA BEILIECTB, MPUYUH UX
MHOT000pa3usi, BceoOlel CBs3U sBeHU. B cBOIO ouepesp, 3TO JaET BO3MOKHOCTD yUaIIUMCS
Jy4Yllle yCBOUTh COOCTBEHHO XMMHUYECKOE COJEP>KaHUE U MOHATH POJIb U MECTO XUMUU B
CUCTEME HayK O Ipupoje. JIornka M CTpyKTypHpOBaHUE Kypca MO3BOJISIOT B IIOJIHOM Mepe
MCIIOJIb30BaTh B 00YYEHUH JIOTHUECKHUE ONEepPalli MBIILJICHUS: aHaJU3 U CUHTE3, CPAaBHEHUE U
AHAJIOTHUIO, CHCTEMATH3aI[UI0 U 0000IIEHHE.



TpeboBaHUA XUMHUUYECKOT0 00PA30BaAHNSA K 3HAHUAM U YMeHuAM vaammxes 11 kiaacca

YuUeHHK J10JI2KEH 3HATh:
© saoicHeliue Xumuyeckue NOHAMUSA: BENIECTBO, XUMHUYECKHIl JJIEMEHT, aToM, MOJEKYJa,
aTOMHas U MOJIEKYJIIpHasl Macca, ajuIOTPOIHS, YIJIEPOIHBIN CKeNleT, (PyHKIIMOHAIbHAS TPYIITIa,
BEIIIECTBA MOJICKYJSIPHOTO M HEMOJICKYJSIPHOTO CTPOCHMS, PAaCTBOPBI, JJIEKTPOJIUT U
HEJJICKTPOJIUT, DJIEKTPOIUTHYECKAS JUCCOLMALINS, OKUCIUTEIb U BOCCTAHOBUTEIb, OKUCIICHUE
1 BOCCTAHOBJICHUE, BAJICHTHOCTD, CTEIICHb OKHUCJICHUS.
© ocHogHbIE 3aKOMBL  XUMUU: COXPAaHEHHSI MAaCChl BEIIECTB, IOCTOSIHCTBA COCTaBa,
MIEPUOANYECKHUM 3aKOH.
© ocHosHbie meopuu Xumuu: XUMHYECKOW CBSI3H, DJICKTPOIUTUYECKOM JUCCOLMAIINH,
CTPOEHHUSI OPTaHUYECKUX COCAUHECHUM.

BadCHeUuwue gewjecmea U mMamepuaibl: OCHOBHBIE METAJUIBI U CIUIABBI; CEpHasi, COJSHAs,
a30THasl M YKCyCHas KHUCJIOTBHI; IIETOYHM, aMMHaK, MUHEpaJIbHbIE yJIOOpEHUs, METaH, dTUJICH,
areTuiIeH, OEH30J1, TaHOJI, KUPHI, MbLJIa, TJIFOKO3a, caxapo3a, KpaxMmaJ, KjJeTdyaTka, OCIKH.

YueHHK J10J15KeH YMETh:

© nazvieamov: N3ydeHHbIE BEMIECTRA 10 «TPUBUATIBHOI MM MEKTyHAPOJHON HOMEHKIIATYPE.
© onpedensimv: BATEHTHOCTb U CTETIEHb OKHCIIEHUS XUMMUECKHX 2IEMEHTOB, THIT XUMHYECKOIl
CBSI3U B COCJIMHEHUSX, 3apsi[i HOHA, OKUCIUTEIb U BOCCTAHOBUTEIIb, IPUHAJICKHOCTD BEIIECTB
K pa3JIMYHbIM KJIacCaM OPTraHUYECKUX COCTMHEHUM.

© o0bvacHAmMb: 3aBUCAMOCTH CBOWCTB BEHIECTB OT HMX COCTaBa M CTPOCHHUS, NPHPOIY
XUMUYECKON CBSI3U (MOHHOW, KOBAJEHTHOM, METAJIMYECKOW), 3aBUCUMOCTh  CKOPOCTHU
XUMUYECKOUN PEeaKIIUU U MOJ0KCHUS XUMUUECKOTO PABHOBECHS OT PA3IUUYHBIX (DAKTOPOB;

© xapaxmepuzoeamb: >T€MEHTHl MalbIX MEPHOJOB 1O HX monoxkeHnio B [ICXD; obmme
XMMHYECKUE CBOWCTBA METAJIOB, HEMETAUIOB, OCHOBHBIX KJIACCOB HEOPraHUYECKHUX
COCJMHECHUI;

© ebinonHAmb XuMuyeckuii skcnepumenm; 10 Paclo3HaBaHUIO BAKHEHIINX HEOPraHUYECKUX U
OpraHUYECKUX BEILECTB.

© npoeooums: CcaMOCTOSTENbHBIH TOUCK XMMHUYECKOH MH(POPMAIMH C HCIONb30BAHUEM
Pa3UYHBIX MCTOYHUKOB (HAYYHO-TIONMYJISIPHBIX W3JIaHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB HTepHETA); UCIIOIB30BaTh KOMIIBIOTEPHBIC TEXHOJOTHH JIJII 0OpaOOTKH M TIepeaaun
XUMHYECKON nHGOpMaIlUU U €€ PE/ICTABICHUS B PA3JIMUHBIX (hopMax.

Y4YeHHK J10JI2KeH UCII0J1b30BaTh:

© 00BACHEHHS XUMUUYECKHX SIBJICHUH, IPOUCXOALINX B IIPUPOJIE, OBITY U HA TIPOU3BOJICTBE;
© ompeneneHus BO3MOKHOCTH IIPOTEKaHUs XMMHUYECKMX MpEBpalleHHil B Ppa3InuHBIX
YCJIOBHSIX Y OLEHKHU UX MOCJICICTBUM;

© 7KONOrMYECKH TPAMOTHOTO TOBEJIEHUS B OKpY Kalolleil cpesie;

© OlLIEHKM BIMAHUS XMMHUECKOTO 3arpsA3HEHHs OKPYKAIOIIEH cpe/bl Ha OPTaHU3M 4elloBeKa U
JIPYTHE KUBBIE OPTraHU3MBbI;

@© 6e30omacHOro OOpaIleHHs] C TOPIOYMMM M TOKCHYHBIMH BeIIEeCTBAMH, J1abOpaTOPHBIM
000pyI0BaHUEM;

© npUroTOBJIEHNUS PACTBOPOB 3a1aHHON KOHIIEHTPAIMH B OBITY M HA TIPOU3BOICTBE;

© KpUTUUECKOI OIIEHKH JOCTOBEPHOCTH XUMHYECKOH HH(POPMAIINH, MOCTYMAIONIEH 13 pasHbIX
HUCTOYHUKOB.




YueoHo-TeMaTuyeckui miaan xumuda 11 kiace

Tema

JIaGopaTopHbIe U TPAKTHIECKHE
paboThI

Komn-Bo
4acoB

Crpoenue atoma u
MEPUOIUYECKUI 3aKOH
J.N.MenneneeBa

1. KoHcTpynpoBaHue
MEePUOANYECKON TaOIHUIIBI
3JIEMEHTOB C UCIIOJIb30BaHUEM
KapToueK

CrpoeHue BeniecTBa

2. Onpenenenue Tuna
KPHUCTAJUIMYECKOMN PEIIETKU
BELIECTBA U ONMKMCAHUE €r0 CBOMCTB

3. O3HaKOMJIEHUE C KOJUIEKIINEN
MOJIMMEPOB: MJIACTMACC U BOJIOKOH
U U3JEJIU U3 HUX.

4. VcoplTaHue BOJBI HA JKECTKOCTh.
YcTrpaneHne )KeCTKOCTH BOJIBL.

5. O3HaKOMIJIEHHE C MUHEPAIIBHBIMU
BOJAMH.

6. O3HaKOMJIEHUE C AUCTIEPCHBIMU
cUcTeEMaMu

[Lp. Nel Tlonmyuenue, cobupanue u
pacro3HaBaHHe Tra3oB.

12

XUMHUYECKHUE PEAKIUU

7. Peaknus 3aMenieHus Meau
KEJIE30M B paCTBOPE MEIHOTO
KyIopoca

8. Peakuu, naymue ¢

O6p330BaHI/I€M ocalka, ra3a u BOJbI.

9. Ilomyuenue kucnopoaa
pa3IoKEHUEM MTEPOKCH/IAa BOIOPOIa
¢ momoIibio okcuaa Mapranmna (1V)
M KaTayasbl CIPOTro KapTodels.

10. ITonyuenue Bomopoaa
B3aHMOJIECTBUEM KHUCJIOTEI C
AHKOM

11. Pa3nnuHele cirydyad ruApoIn3a
coJien




4, BemecTBa 1 ux 12. UcnibiTanue pacTBOPOB KUCIOT, | 9
CBOMCTBA OCHOBAHUU M COJIEV MHIUKATOPAMM.

13. B3aumoneiicTBue COISTHOMN
KHUCJIOTBI M PACTBOPA YKCYCHOM
KHCJIOTBI C METAJIAMHU.

14. BzaumoeiicTBrEe CONSTHOM
KHUCJIOTBI M PACTBOPA YKCYCHOM
KHUCJIOTBI C OCHOBAHUSIMU.

15. B3aumoiencTBue ConsiHOM
KHUCJIOTBI M PACTBOPA YKCYCHOU
KHUCJIOTBI C COJISIMHU.

16. ITonyuenue u cBOMCTBA
HEPACTBOPUMBIX OCHOBAHHUM.

17. I'naponus XJIOpUI0B U AlIETATOB
HIEJIOYHBIX METAJJIOB.

18. O3HaKOMIIEHME C KOJUIEKITUEN
METaJJIOB, HEMETAJIJIOB, KHUCIIOT,
OCHOBaHHI, MUHEPAJIOB.

IL.p. No2 Pemienue
AKCIIEPUMEHTAIIBHBIX 33]1a4 HA
UJEHTU(PUKAIINIO OPTAaHUYECKUX U
HEOPTraHWYECKUX COCIMHCHUU.

Hroro: Ip.p. - 2; JL.p. — 18. 34

COJIEPKXAHHUE MPOI'PAMMBI
OBHIAS XUMMUA 11 KJIACC
(1 4 6 nHedenro, ceco 34 u)

Tema 1

Crtpoenne atoma U nepuoandeckmii 3axou /1. U. Menaeneena (5u)

OcHosHbie ceedeHus 0 cmpoeruu amoma. SIapo: MPpOTOHbI U HEUTPOHBL. M30TONBL. DIIEKTPOHBI.
OnexTpoHHas 000y104YKa. DHEpreThueckuil ypoBeHb. OCOOCHHOCTH CTPOEHUS AIEKTPOHHBIX
000J104€K aTOMOB 3JIEMEHTOB 4-T0 U 5-TO NMEepUOJI0B Nepuoarndeckoi cuctemsl J1. .
MenpeneeBa (nepexoiHbIx 31emMeHToB). [ToHsATHE 00 OpOUTaNSAX. S- U p-OpOUTANIH.
DOneKTpOHHbIE KOHPUTYPALIMK ATOMOB XMMUYECKUX 3JIEMEHTOB.

Ilepuoouueckuii 3axon J[. M. Menoeneesa 6 ceeme yuenus o cmpoenuu amoma. Otkpoitue . W.
MeHzeneeBpIM NEPUOIUIECKOTO 3aKOHA.

[lepuoanueckas cucrema xumudeckux snemenToB 1. . Menneneesa - rpaguyeckoe



0TOOpak€HHE MEPUOJNIECKOr0o 3aKoHa. DU3NUECKUM CMBICI OPSAAKOBOTO HOMEPA HIEMEHTA,
HOMEpa Iepuoaa U Homepa rpynnsl. BaneHTHbIe 21eKTpoHbl. [I[prudrHbI H3MEHEHNs CBOMCTB
3JIEMEHTOB B MEpUOAX U rpynax (rIaBHbIX MOATPYIIAX).

[Tonoxxenue Bogopoaa B IEPUOANIECKON CUCTEME.

3HAYEHHE NIEPUOTUYECKOrO 3aKOHA U IEPUOJUYECKON CUCTEMBI XUMUYECKUX 351eMeHTOB /1. H.
MeHnpneneeBa A pa3BUTHS HAYKU M IOHUMAHMSI XUMHUYECKOW KapTUHBI MUpA.
JemoncTpanuu. Paznuaasie GopMbl TEPUOANISCKON CUCTEMbI XUMHYECKUX AeMeHToB []. M.
Menneneesna.

Jla6opaTopuslii onbIT. 1. KoHCTpynpoBanue nepuoanyeckoil TabIuiibl SIEMEHTOB €
HCIIOJIb30BaHUEM KapTOUEK.

Tema 2

Ctpoenne BenrecTna (12 4)

Honnas xumuyeckas céazwb. Katnonsl u anuonsl. Kiaccugukauust nonos. onnsie kpuc-
Tajuindeckue pemeTkd. CBoWCTBa BEUIECTB C 3TUM THUIIOM KPUCTAJUIMYECKUX PEIIETOK.
Kosanenmnasa xumuyeckas c6:36. INEKTPOOTPULIATENILHOCTD. [1oIsIpHas n HenossipHast
KOBaJIEHTHBIE CBs3H. [Junosnb. [1oasspHOCTh CBA3M U NOJIAPHOCTH MOJIEKYJIbl. OOMEHHBIN U
JOHOPHO-aKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBS3U. MOJEKYJIApHBIE U
ATOMHBIE KPUCTAINYECKHUE pelieTKU. CBOMCTBA BEMIECTB ¢ ATUMH THUIAMU KPUCTALINYECKUX
PELIETOK.

Memannuueckas xumuyeckas c6a3b. OCOOEHHOCTH CTPOEHUSI aTOMOB MeTaJlI0B. MeTaniu-
YyecKas XUMUYECKasl CBSI3b U METAJUIMYECKask KpUcTauinueckas pemerka. CBoMCTBa BELIECTB C
9TUM THIIOM CBS3H.

Booopoounas xumuueckas césa3p. MexMONEKyIsipHask U BHYTPUMOJIEKYJISIPHAS] BOJIOPOIHAS
CBA3b. 3HaUEHUE BOAOPOIHOM CBSA3M JJIs1 OpraHU3alui CTPYKTYp OMONOJIMMEPOB.

llonumepwr. I1nacTMacchl: TEPMOIUIACTHI M PEAKTOILIACTHI, MX MPEICTABUTEIN U IPUMEHEHHUE.
BonokHa: nmpupoaHbie (paCTUTENbHbIE U )KUBOTHBIE) M XUMUYECKHE (MCKYCCTBEHHBIE U
CUHTETUYECKHUE), NX IPEICTABUTENIN U IPUMEHEHUE.

lI'azoobpasnoe cocmosanue éeuwgecmea. Tpu arperaTHbIX COCTOSIHUS BOZbl. OCOOEHHOCTH
CTpOEeHHU ra3oB. MoJpHBI 00BeM Tra3000pa3HbIX BEIIECTB.

[Tpumepsl ra3000pa3HBIX MPUPOIHBIX CMECEH: BO3AYX, MPUPOIHBIN Ta3. 3arps3HeHNE
aTMocdepbl (KUCTOTHBIE JOKIU, MApHUKOBBINA 3(h(ekT) u 0opbda ¢ HUM.

[IpeacraBuTenu ra3000pa3HbIX BEUIECTB: BOAOPO/, KUCIOPO/, YIJIEKUCIBINA ra3, aMMHUaK,
sTuieH. VX noiydenue, coorpanue U pacrio3HaBaHUE.

Kuokoe cocmosinue éewgecmaa. Bona. IlorpednaeHue BoJbl B ObITY U Ha IPOM3BOCTBE.
XKecTtkocTh BOBI U CIOCOOBI €€ yCTPaHEHHUS.

MunepanbHbie BOJIbI, UX UCTOIb30BAHUE B CTOJIOBBIX U JICUCOHBIX LIETSX.

XKurnkue KpucTamibl ¥ UX IPUMEHEHHE.

Teepooe cocmosinue seujecmaa. AMOppHBIE TBEP/bIE BEIIECTBA B MPUPOJIE U B KU3HU
YEJI0BEKA, UX 3HAYEHUE U IPUMEHEHHUE. KpucTaImmyeckoe CTpOeHNE BENIECTBA.

Lucnepcnvie cucmemel. IlonsiTie 0 nucnepcHbIX cuctemax. JlucnepcHas ga3a U 1ucnepcu-
oHHas cpena. Kinaccuduxaiys 1ucnepcHbIX CUCTEM B 3aBUCUMOCTH OT arperaTHOTO COCTOSTHUS
JUCTIEPCHOM CpeNbl U TUCTIEPCUOHHOMN (ha3bl.

['pyOoaucriepcHbIE CUCTEMBI: SMYJIbCUU, CYCIIEH3HH, a3PO30JIH.



ToHKOQUCIIEPCHBIE CUCTEMBI: TN U 30JIU.

Cocmae sewgecmea u cmeceu. Bemectsa MOJEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUS.
3aKOH MOCTOSTHCTBA COCTaBa BEILECTB.

[ToHsiTHE «J10M15)» U €€ PA3HOBUAHOCTH: MACCOBas (J10JI 3JIEMEHTOB B COEIMHEHUH, OIS
KOMITOHEHTa B CMECH — JI0JIsl TPUMECEH, 107151 paCTBOPEHHOTO BEIIECTBA B PACTBOPE) U
oObeMHas. 1o BbIX0OJIa TPOJIYKTA PEAKMU OT TEOPETUUECKH BO3ZMOMXKHOTO.

HemoncTpanuu. Mozenb KpucTauInuecKor penieTky xjopuaa HaTpusi. O0pasiibl MUHEPAJIOB €
MOHHOM KPUCTAIUIMYECKON PEIIETKON: KaJblIUTA, raauTa. Moaenn KpUCTaNIMYECKUX PEIIETOK
«CyXOro JibJia» (W1 nomaa), anMasa, rpadura (wim kBapia). Mozaens monekyns! JJHK.
O06pa3ie! mactMacce (penoohopMalibIeTHAHBIC, TTOJNYPETaH, TTOJMATUIICH, TTOJUIIPOTIHIICH,
MOJVMBUHWIXJIOPUT) U u3aeus u3 HuxX. O0pa3iibl BOJOKOH (IIIEPCTh, MICIIK, alle€TaTHOE
BOJIOKHO, KallpOH, JIABCAH, HEWJIOH) U U3enus u3 HUX. OOpa3ipl HEOPraHNYECKUX MOJIMMEPOB
(cepa mmacTuveckas, KBapll, OKCHJ] JIFOMUHUS, TPUPOIHBIC ATFOMOCHIMKATHI). Monenn
MOJISIPHOTO 00beMa ra3oB. Tpu arperatHbIX COCTOSIHUS BOAbl. OOpa3Ibl HAKUIU B YAMHUKE U
TpyOax IIEHTPATBLHOTO OTOIIEHUs. JKeCTKOCTh BOBI U CIIOCOORI ee ycTpaHeHus. [Ipubopsl Ha
KUJIKUX KpucTauiax. O0pasiibl pa3IMuHbIX JUCIIEPCHBIX CUCTEM: AIMYJIbCUH, CYCTICH3UH,
asposoJeil, reneit u 3onei. Koarynsuus. Cunepesuc. ddpdext Tungans.

JlabopaTopHbIie onbIThI. 2. OnpeneseHue Tuna KpUCTaUIMYECKON PENIETKU BEIIECTBA U
ONMCAHUE €r0 CBOMCTB. 3. O3HAaKOMIIEHHE C KOJUIEKIMEN MTOJMMEPOB: IIACTMACC U BOJIOKOH U
n3aenus u3 Hux. 4. MicnpiTaHue BOJbI HAa )KECTKOCTh. Y CTPAHEHHE KECTKOCTH BOJIBIL. 5.
O3HakOMJIEHHE C MUHEpaIbHBIMU BoJaMH. 6. O3HAKOMJIEHHE C TUCTIEPCHBIMU CUCTEMAMM.
IIpakTuyeckas padora Ne 1. [lomydenue, cobrpanue u pacrio3HaBaHHUE Ta30B.

Tema 3

Xumnueckue peakumnu (8 4)

Peaxyuu, uoywue 6e3 usmenenus cocmasa eeujecmea. AInOTPONUS U aINTIOTPOITHBIE
BUJIOM3MEHEHMs. [[pruunHbl alI0TpONUK HAa MpUMEpe MOAU(PUKALIMN KUCIOPO/ia, yriaepoaa 1
docdopa. O30H, ero OGuosioruueckasi pojib. Mizomeps! u uzomepusi.

Peaxyuu, uoywue c usmenenuem cocmasa ewjecms. Peakuum coeAMHEHUs, Pa3I0KESHHUS,
3aMeIIeHHs] 1 0OOMEHa B HEOPTraHUYECKON U OPraHNYeCKOM XUMUU. Peakiuu 3K30- 1 2H-
norepmuyeckue. TermnoBor 3 (PeKT XUMUUECKON peakIui U TEPMOXUMHUYECKUE YPABHECHHUS.
Peakiuu ropenusi, Kak 4aCTHBIN CIIy4ald SK30TEPMUUECKUX PEAKLIUM.

Cxopocmb xumuueckou peaxkyuu. CKOPOCTb XUMUYECKON peaKMu. 3aBUCUMOCTb CKOPOCTH
XUMUYECKOM pPEeaKIuu OT MPUPOJIBI PearupyromnX BEIIECTB, KOHIICHTPAIIUH, TEMIIEPATYPhI,
IJIOIIA/IM TIOBEPXHOCTH COMTPUKOCHOBEHUS U KaTajau3aTopa. Peakuuu romo- U reTeporeHHbIE.
[TonsiTue o kaTanuse M Kataauzaropax. @epMEeHTHI Kak OMOJIOTHYECKUE KaTaIu3aTOPhI,
0COOEHHOCTH MX (DYHKIITHOHUPOBAHUSI.

Obpamumocms xumuueckux peakyuti. HeoOpatumelie 1 oOpaTUMble XUMUYECKUE PEAKIINU.
CocTosiHrEe XUMUYECKOTO PaBHOBECHS I 00OpaTUMBIX XUMUUECKUX peakiuii. CriocoObl cMme-
IIEHUS] XUMHYECKOT0 PABHOBECHS HA MPUMEpPEe CUHTEe3a amMmMuaka. [loHsTHe 060 OCHOBHBIX
Hay4HbBIX [IPUHLNNAX IPOU3BOACTBA HA IPUMEPE CUHTE3a AMMHUAKA UJIU CEPHOM KHUCIIOTHI.
Ponb 600w 6 xumuueckoti peaxyuu. IcTuHHBIE pacTBOPBL. PacTBOPUMOCTD U KiTacCU(pUKALIKs
BEILECTB 10 3TOMY IPHU3HAKY: PACTBOPUMBIE, MAJIOPACTBOPUMBIE U HEPACTBOPUMBIE BEIIECTBA.
DIEKTPOIUTHI U HEANEKTPOIUTHL. DIEKTPOJIUTHUECKAs nucconuanus. Kuciorel, o0CHOBaHUS U



COJIA C TOYKH 3PEHUS TEOPUU IIIEKTPOIUTHUECKON TUCCOLUALIUU.

XUMUYECKUE CBOMCTBA BOJbI: B3AMMOJICHCTBUE C METaNIaMH, OCHOBHBIMHU M KUCJIOTHBIMU
OKCHJIaMU, Pa3JIOKEHUE U 00pa30BaHNEe KPUCTAJUIOTHAPATOB. Peaknuu ruaparamnuu B
OPTraHUYECKON XUMHH.

T'uoponuz opeanuueckux u Heopeanudeckux coeournerui. HeoOpatumbli THAPOIIN3.
OO6patuMblii THAPOIINU3 COJIEH.

['unponn3 opraHMYecKuX COSIMHEHUN U er0 MPAKTUYECKOE 3HAUCHUE JIJIs1 TOTYYCHUS
TUAPOJIM3HOTO CIUPTa U MblIa. brosornyeckas poJib THAPOIN3a B IIIACTUYECKOM U
AHEPreTUYECKOM OOMEHE BEIIECTB U SHEPTUU B KIIETKE.

Oxucnumenvro-eoccmanosumensbuvie peakyuu. CteneHb okuciaeHus. OnpeneneHue CTeneHu
okucieHus o Gopmyne coenuaeHus. [loHITHE 00 OKUCIUTETHEHO-BOCCTAHOBUTEIIBHBIX
peakuusix. OKHCIIEHHE U BOCCTAaHOBJIEHUE, OKUCINUTEIb U BOCCTAHOBUTEIID.

Anexmponus. INEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN MPOLIECC. DIEKTPOIU3 pac-
IIJIABOB M paCTBOPOB HA MpUMEPE XJIopuaa HaTpus. [IpakTuueckoe NpUMEHEHHE 3JIEKTPOIIN3a.
DIIEKTPOIUTUYECKOE MOJYUCHUE ATIOMUHUSI.

demouncrpanum. [Ipespaienue kpacHoro pocdopa B 6enbiit. O3oHaTop. Mojaenu MoJieKys H-

OyTaHa 1 n300yTaHa. 3aBUCUMOCTbh CKOPOCTH PEAKIIMU OT MPUPOIbI BELIESCTB HA TpUMEPE
B3aMMO/ICUCTBUS PACTBOPOB PA3IMYHBIX KUCIOT OJIMHAKOBON KOHIIEHTPAIUU C OJJMHAKOBBIMHU
rpaHyJlaMy [IUHKA U B3aUMOJICHCTBUS OJITMHAKOBBIX KYCOUYKOB Pa3HbIX METAJIJIOB (MarHusi,
LIMHKA, EJe3a) C COISTHOM KUCIOTON. B3anMoielicTBuE pacTBOPOB CEPHOUM KHUCIIOTHI C
pacTBOpaMu THOCYJIb(aTa HATPUs Pa3TUNYHON KOHIIEHTPAIIMU U TeMIepaTypsl. Mojaenb
KHIISIIETo cliosl. PaznoskeHune nepokcuia BOAOPO/Ia ¢ TOMOIIbIO KaTaau3aropa (OKcuaa
maprasia (IV)) u katanassl cblporo Msaca u cbiporo kaprodens. [Ipumepsr HeoOpaTUMBIX
peakiui, uaymmux ¢ 00pazoBaHUEM OCajKa, ra3a WA BOJbl. B3auMoielicTBUE TUTHSI U HATPUS
¢ Bogoil. [Tomyuenue oxcuna pocdopa (V) u pacTtBopeHue €ro B BOJIC; UCTIHITAHHUE
MOJIYYE€HHOT0 pacTBOpa JJakmycoMm. O0pasiibl KpucTamioruapaToB. McnbiTanne pacTBOPOB
ANEKTPOJUTOB U HEANEKTPOJIUTOB HA MPEAMET AUCCOLUALINH. 3aBUCUMOCTb CTETIEHU
AIEKTPOTUTUUECKOM TUCCOIMAIIMN YKCYCHOM KUCJIOTHI OT pa3daBiieHus pactBopa. [ uapomaus
KapOuaa Kaiabius. [ uaponu3 kapOOHATOB MIETOYHBIX METAJIJIOB U HUTPATOB ITMHKA WJIM CBUHIIA
(IT). ITonyuenne mbuia. [IpocTeiinme OKUCIUTEIPHO-BOCCTAHOBUTEIIbHBIC PEAKITUU:
B3aUMOJICHCTBHE IIMHKA C COJITHOM KUCIIOTOM U *keJe3a ¢ pacTBopoM cynbdata meau (1I).
Mogaenp anexTponu3epa. Moenb 3J1EKTPOIU3HON BaHHBI JJIs MIOJYUYECHHUS aJIFOMUHUS.
JlaGopaTopHblie onbIThI. 7. Peaknus 3aMeIeHNs] MEAU HKEJIE30M B PACTBOPE METHOTO
Kymopoca. 8. Peakiuu, naymue ¢ oOpazoBaHueM ocajika, ra3a u Bonel. 9. [lomydenne
KHUCJIOpOJa pa3oKeHUEM MEPOKCHIA BOJIOPO/IA ¢ MOMOIIBI0 okcuaa Mapranua (IV) u
Karanasbl ceiporo kaproderns. 10. [lomyuenue Bogopoaa B3auMOIEHCTBUEM KUCIIOTHI C
UUHKOM. 11. PaznuyHbie ciiydau ruApoIu3a CoJiei.

Temad
BemecTBa u ux cBoiicTa (9 u)

Mertannbl. BzaumozeiicTBre METaNIOB C HEMETaIaMu (XJI0POM, CEPOI M KUCIIOPOIOM).
B3auMoneicTBUE IETOYHBIX U IEJI0YHO3EMEIBHBIX METAIIIOB C BOJON. DIEKTPOXUMUYECKUAN
pAI HAPsDKEHU MeTaiioB. B3anMoaeicTBre METauIoB ¢ pacCTBOPAMU KUCJIOT U COJIEH.
AnromuHoTepmus. B3auMonelicTBrue HaTpus C 3TaHOJIOM U (PEHOIOM.



Koppo3usa metamios. [IoHATHE O XUMHUECKOHN U IIEKTPOXUMHUYECKON KOPPO3UH METAILIOB.
CnocoObl 3a1UThl METAJJIOB OT KOPPO3HH.
Hemerannsl. CpaBHUTENIbHASA XapaKTEPUCTHKA TaJJOTEHOB KaK Hanbo1ee THMTUYHBIX
npeacTaBuTesiel HemeTamioB. OKUCIUTENbHBIE CBOMICTBA HEMETAIIOB (B3aUMOJIEUCTBHUE C
MeTaJUIaMH 1 BOJOPOAOM). BoccTaHOBUTENBHBIE CBOMCTBA HEMETAIIIOB (B3aUMOJECHCTBUE C
00J1e€ IMEKTPOOTPHUIIATENIFHBIMA HEMETAIIIAMHU U CIIOKHBIMH BEIIECTBAMHU-OKHCIUTEIISIMHA).
Kucnotel Heopranudeckue u oprannueckue. Knaccudukarus kuciaot. XUMHUUECKHUE CBOMCTBA
KHCJIOT: B3aUMOJICUCTBUE C METAITIAMH, OKCUAAMU METAJIOB, THAPOKCUAAMU METAJIJIOB,
coJiiMH, criupTamu (peakius sytepudukanun). Ocodble CBONCTBA a30THOM U
KOHILICHTPHUPOBAHHOUN CEPHOU KHCIIOTHI.

OcHOBaHUsI HEOpraHuYeckue U oprannyeckue. OCHOBaHUS, UX KiIaccupuKaius. XuMUYECKUe
CBOMCTBA OCHOBAHUI: B3aMMOJICVICTBHUE C KUCIOTAMU, KUCIIOTHBIMUA OKCUAAMH U COJISIMU.
Pa3znoxeHne HepaCTBOPUMBIX OCHOBAHUM.

Comu. Knaccudukanus cosneit: cpeiHue, KUCIble 1 OCHOBHbIE. XMMUYECKHUE CBOMCTBA COJICH:
B3aMMO/JICHCTBUE C KMCIIOTAMH, IIEJI0YaMH, MeTaJulaMu U coisiMu. [IpencraBurenu conen u ux
3Ha4YeHUE. XJIOpUJl HATpus, KapOoHAT Kaiblud, pocdaT KaibLus(CpeaHue COoNn);
IUAPOKapOOHATHI HATPUS U AMMOHUS (KHUCIIbIE COJN); TUApOoKcokapOoHat meau (II) -mamaxut
(OCHOBHasI COJIb).

KauecTBeHHbIE peakuy Ha XJIOPU]I-, CYIb(}aT-, 1 KapOOHAT-aHUOHBI, KATHOH aMMOHWUS,
kaTuoHsl xenesa (I11) u (111),

['eneTnueckas CBA3b MEXY KJIACCaMU HEOPTaHUYECKUX U OPTAaHUYECKUX COCIUHEHUN.
[ToHsATHE O FEHETUYECKOM CBSI3M M T€HETUYECKUX psiiax. | eHeTHYecKkuil psaj MeTauia.
['enernueckuii psg Hemeramuia. OCOOEHHOCTH T€HETUYECKOTO psifia B OPraHu4eCKOW XUMHUHU.
Hemonctpauuu. Komnekuus o0pa3ioB MeTauioB. BzanmozeiicTBre HaTpust U CypbMBI €
XJIOPOM, KeJie3a ¢ cepoul. [ opeHre Maraus v aJrOMHUHUS B KUCIopode. B3aumonercrrue
LIEJI0YHO3EMEIIbHBIX METAJUIOB C BOJIOW. B3auMoericTBre HaTpus C 3TAHOJIOM, IUHKA C
YKCYCHOW KUCJIOTOU. AfoMuHOTEpMUS. B3anmoaeiicTere Meau ¢ KOHUEHTPUPOBAHHOM
A30THOM KUCJIOTOU. Pe3ylbTaThl KOPPO3UU METAIIIOB B 3aBUCUMOCTH OT YCIIOBUH €€
npoTekanus. Komekuus o0pa3ioB HeMeTalIoB. B3anuMoielicTBrEe XJI0pHOM BOJIbI C paCTBOPOM
opomuaa (noauaa) kanus. Kossekius npupoaHbIX OpraHMueCcKUX KUCoT. PazbaBienue
KOHILICHTPUPOBAHHOM CEPHOM KUCIOTHL. B3anmonencTBrne KOHUEHTPUPOBAHHOM CEPHOM
KHCJIOTBI C caxapoM, LEUII0JI030M U MeAbo. O0pa3ibl MPUPOIHBIX MUHEPAIOB, COACPKAITUX
XJIOPUJI HAaTpusl, KapOoHaT KanbLud, pocdar kanbuus u rugpokcokapoonat meau (II).
OO0pa3sIibl MUIIEBHIX MPOAYKTOB, COACPKAIIMX THAPOKAPOOHATHI HATPUSI U AMMOHUS, UX
CHOCOOHOCTH K Pa3lIOKEHHUIO MpH HarpeBaHuu. ["amenue coasl ykcycom. KauectBeHHbIe
pEaKIM1 Ha KATUOHBI U AHUOHBI.

JlaGopaTopHble onbIThl. 12. McnibiTaHue pacCTBOPOB KUCIOT, OCHOBAaHUM U COJEM
uHauKaTopamu. 13. BzauMoelicTBIE COJISTHOM KUCIOTHI U PACTBOPA YKCYCHOW KUCIOTHI C
MetaiaMu. 14. BzaumoaeiicTBre COMIHOW KUCIOTBI U PACTBOPA YKCYCHOM KUCJIOTHI C
OoCcHOBaHUsSIMU. 15. B3aumojieiicTBUEe CONSTHON KUCIIOTHI U pACTBOPA YKCYCHOM KUCIIOTHI €
COJISIMU.

16. IlosryueHue u CBOMCTBA HEPACTBOPUMBIX OCHOBaHUM. 17. 'MIpoau3 XJIOpUIOB U alleTaTOB
HIEJIOYHBIX MeTaIoB. 18. O3HaKOMIIEHHE C KOJUIEKIUSIMU: a) METaJUIOB; 0) HEMETAIIIOB; B)
KHCJIOT; T) OCHOBAHMI; 1) MUHEPAJIOB U OMOJIOTMUECKMX MAaTEPUAJIOB, COACPKAIIUX HEKOTOPhIE
COJIH.

IIpakTuyeckas padora Ne 2. Penienne sKkCiepuMEeHTANIbHBIX 33/1a4 HA UACHTU(DUKALINIO
OpraHUYeCKUX U HEOPTAaHUUYECKUX COETHUHEHM.



