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ITosicHuTe/TbHAA 3alIUCKa

WcXomHBIMU JIOKYMEHTaMU /ISl COCTaBJIeHWsi paboueil mporpamMbl yueOHOTO Kypca
SIBJISIFOTCSI:
- 3akoH Poccuiickoii ®eneparn «O6 obpazoBaHum» OT 29.12.2012 1. Ne 273- @3

- IpYMepHasi IporpamMMa 10 XMMUM  CpeiHero (ToHOoro) ob1riero obpa3oBaHus;

- TOCYJapCTBEHHbIM 00pa30BaTe/IbHbIM CTaHJAPT, YTBEPKAeHHbIN [IpruKa3zoMm MuHOOpa3oBaHuUS
P® ot 05.03.2004 roga Ne 1089;

- ©a3ucHbIN yueOHBIN M1aH 0011je00pa30BaTebHBIX yupexkaeHuid Poccuiickoii ®enepaiyu.
YTBep>KIEHHBIN rprka3zoM MuHobpasoBanusi PO Ne 1312 ot 09.03.2004r;

- yuebOHnbIi ilaH MKOY «Opsockas COILI»
- oOpa3oBaresibHast MPOrpamMmMa IIKOJIbL.

N3yuyenne xuMuH Ha 0a30BOM YpOBHe cpejHero (Mo/THOro) obmero o6pa3oBaHuA
HamNpaB/IeHO Ha [JOCTIDKEHHE C/IeJyIOIIUX [1e/Iei:

® OCBOeHHe 3HAaHUH O XUMHUECKOIN COCTaB/ISIIOLLEN eCTeCTBeHHOHAYUYHOW KapTUHBI MUpa, BXKHENIINX
XVMUYeCKUX MOHATHSX, 3aKOHaX U TeOpUsIX;

® oOBJafiecHHe YMEHHSAMH TIPUMEHSTh TI0JlydeHHble 3HaHUSI [ OOBSCHEHUs Pa3HOOOPAa3HBIX
XUMWYECKHX sIBJIHHI U CBOWCTB BeILeCTB, OLIeHKH POJIM XMMUHM B Pa3BUTUH COBPeMEeHHbIX TeXHOIOTUI U
T0JIyYeHHUH HOBBLIX MaTeprasos;

® pasBuTHe TI03HABaTeJSbHBIX MHTEPECOB U WHTE/IeKTyajbHBIX CIIOCOOHOCTEM B Tiporiecce
CaMOCTOSITE/ILHOTO TIPUOOpPEeTeHHsT XMMHUYEeCKUX 3HAaHWUH C HWCIO/b30BaHHWEM DPAa3/IMYHBIX MCTOUYHHKOB
HMH(pOpMaLY, B TOM YHC/Ie KOMITbIOTEPHbIX;

¢ BocnuTaHue yOeXJeHHOCTM B TIO3UTHBHOW DOJIM XHUMHH B JKU3HM COBPEMEHHOTO O0OIIlecTBa,
HeoOX0IMMOCTH XUMHUEeCKH TPaMOTHOTO OTHOLIIEHUsI K CBOEMY 3[J0POBBIO M OKPY)KalOLLIel cpejie;

® [pUMeHeHHe TOJIyYeHHbIX 3HAHMH M yYMeHHMH /i1 0e30TacHOTO WCIIO/IB30BaHUSI BeIeCTB U
MaTepuaaoB B ObITy, CeNTbCKOM XO3fHCTBE W Ha IIPOM3BOJCTBE, pelleHMs TMpaKTUUecKUx 3aflau B
NIOBCe/IHEBHON ) KU3HM, NpelyNpexX[eHUsl sBJeHWH, HaHOCALUX BpeJ 3/0pPOBbI0 Ue/loBeKa MU
OKpY>Karoll|el cpefie.

3agaum:

®  U3YuMTb BaXKHEWIIIMe TIOHSATHS 001Iell XM,

®  paccMOTpeTh KJIaCCU(PUKALMIO U CTPOeHHE HeOpraHNYeCKUX U OpraHuuecKrux coelMHeHnH;
® [103HAaKOMHUTHCS C OCHOBHBIMU 3aKOHAMH XUMUH;

Mecro Kypca B yueOHOM I/IaHe.
HopwmartvBHasi IpoA0/KATENTBHOCTE U3YUeHUs Kypca oripefiesieHa B cOOTBeTCTBUM C BYTI

u yuebHbiM riaHoM MKOY «OpnoBckasi COIl» u3 denepanbHOro KOMroHeHTa . Pabouas
rporpaMMa paccuvTaHa Ha 2 rosia o0yuenusi B 10 u 11 knaccax 68 uacos.

10 knacc — 34yaca, 1 yac B Hejle/io;

11 knacc — 34 yaca, 1 yac B HeJleJIr0



TpeOoBaHHUsI K YPOBHIO MO/TOTOBKH YUAIIHXCS
B pe3ynbmame usyuyeHusi Xumuu Ha 6a3080M ypo8He yUeHUK 00/13CeH:
3HATBL/TIOHUMAThH

® BakKHeMllMe XUMHUYEeCKHe TIOHSATHUS: BeleCTBO, XUMUUECKUH 3JIeMeHT, aTOM, MOJIeKy.J1a,
XUMHYeCKas CBSI3b, BAJIEHTHOCTb, CTelleHb OKWUC/IeHUs], YT/IePOHBIN CKeJleT,
(yHKLMOHaIbHAs TPyIina, U30Mepusi, TOMOJIOTHS;

® OCHOBHBbIE TeOPUY XMMHHU: XMMUUECKOM CBSI3U, CTPOEHUsI OPraHN4eCKUX BelleCTs;

* Ba)kKHeMllMe BelllecTBa U MaTepuasbl: YKCyCHasi KUC/I0Ta, MeTaH, STUIeH, alleTU/IeH,
0eH30/1, 3TAHO, )KUPBI, MbUIA, [JIFOKO34a, Caxapo3a, KpaxMmaJl, K/eTyaTka, Oesky,
VICKyCCTBEHHbIE M CUHTEeTHYeCKUe BOJIOKHA, Kay4YyKH, IJ1aCTMaccChl;
yMeThb

® HasbpIBaTh U3yUEHHbIE BeleCTBa 10 «TPUBUAJIbHON» WU MeXXAyHapOAHOU
HOMEHKJIaType;

® ompezessATh: BaleHTHOCTb U CTeNeHb OKUC/IeHUS] XUMUYEeCKUX 371eMEHTOB,
NIPUHA/JIE)KHOCTD Bell[eCTB K Pa3/INYHbIM K/IacCaM HeOpraHM4eCKUX COeMHeHUH;

® XapaKTepu30BaTh: 3aBUCMMOCTb CBOMCTB BeILleCTB OT MX COCTaBa U CTPOEHUS], IPUPOAY
XUMHUYECKOU CBSI3U, 3aBUCUMOCTb CKOPOCTH XMMHUUECKOMN PeaKLiy U T10JI0’KeHUs
XUMHUUECKOT0 PABHOBECHS OT Pa3/IUYHbIX ()aKTOPOB;

®  BBINO/HATb XUMUYECKUM 3KCIIEPUMEHT I10 PaCliO3HAaBaHUI0 BaXKHEUILNX OpraHu4eCKUX
BeLl|eCTB;

® [IPOBOJUTH CAMOCTOSITE/IbHBIN MOMCK XUMUUECKOW WH(OPMaLMU C UCTO0Ib30BaHUEM
Pa3IMUHbIX UICTOYHUKOB (Hay4HO-TIOMYJISIPHBIX M3/jaHWH, KOMITbIOTEPHBIX 0a3 JaHHbIX,
pecypcoB VIHTepHeTa); MCI0/Ib30BaTh KOMITbIOTEPHbIE TEXHOIOTHH [ijisi 00paboTKy U
repejiayv XMMUUeCKOM MH(POpPMaLMK U ee TIpe/|CTaBIeHNs B pa3/IMUHbIX (hopMax.

¢ lcnonb3oBaTh IprOOpeTeHHbIE 3HAHWS M| YMEHUSI B TIPAKTUYECKOM JIeaTe/TbHOCTH U
MOBCE/IHeBHOM >KU3HU 151

® 00BsiCHEHUsI XMMHUECKUX SIBJIEHUH, IPOUCXO/AIIMX B IPUPO/e, ObITY U Ha
NIPOM3BO/ICTBE;

® omnpefesieHns: BOSMOXHOCTH IPOTeKAHNSI XMMUUECKUX TIpeBpallleHrui B Pa3/InYHbIX
YCJIOBUSIX U OLIeHKM UX TOC/Ie/ICTBUM;

® 3KOJIOTMYECKU TPaMOTHOTO MOBe/leHUsI B OKPYJKarolller cpejie;

®  OLIeHKU BJ/IMSIHYSI XMMUUECKOT'0 3arpsi3HeHUs] OKpY Karollel cpe/ibl HA OpraHv3M
yeJsI0OBeKa U JIpyryve XUBble OPraHr3Mbl;

* (e3omacHOro obpareHust C TOPIOUUMHU ¥ TOKCUYHBIMH BellleCTBaMH, J1Jab0paTOPHBIM
obopyaoBaHueM;

® [IPUTOTOBJIEHHSI PAaCTBOPOB 33JJaHHOM KOHLIEHTPALIMHU B OBITY U Ha MPOW3BO/ICTBE;

® KPUTUUECKOH OLIeHKU JOCTOBEPHOCTU XMMHUeCcKol MH(MOpMaLvu, MOCTyMarollel u3
pasHbIX

VICTOYHUKOB.

CiiejoBaTh npaBujiaM:

¢ [losp30BaHMsT XUMHUUECKOH MTOCY10M U TabopaTopHBIM 000pyZoBaHKeM (TIPOOHPKaMH,
XMMUYeCKIUMH CTaKaHaMH, BOPOHKOM, 1aD0pPaTOPHBIM IITaTUBOM, HarpeBaTe/bHbIMU
nipubopamm).

* PaboThI C KOHIIEHTPUPOBAHHBIMU KMCIOTaMU ¥ X PAaCTBOPaMH, 1ie/louaMy 1 HerarieHOH
W3BECTHI0, BOIOPO/IOM, METaHOM (TIPUPO/HBIM Ta30M), OH3UHOM, SA0XUMHUKATaMH,
MUHepabHbIMH yJ00PeHUsIMH, B COOTBETCTBHUHU C MHCTPYKLMISIMU T10 BBITIO/THEHHIO
XUMHUYECKUX OITBbITOB.

e HarpeBaHusi, OTCTauBaHusl, GUIHTPOBAHUS U BbIITAPHBaHMUSI.

¢ T[lonyueHus U coOMpaHUs KUCI0PO/a, BOAOPOA], oKcrza yraepoza (IV).
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e Oka3aHus MTOMOIIY TIOCTPAZIaBIINUM OT HEYMEJIOr0 0OpalleHus C BelleCTBaMH.
HCI0/Ib30BaTh MPHOOPeTeHHbIe 3HAHUS U YMEHHUSI B MPAKTHUYECKOH /IeTe/IbHOCTH

41 HOBCE}:[HEBHOI\/’I XKHU3HMU [JIA:

. Ge3omacHOro obpalrieHus C BeljeCTBaMH U MaTepraiaMuy;

. 5KO0JIOTMUeCKM FPaMOTHOIO M0Be/leHUs B OKPY Karolliel cpeje;

. OLIeHKU B/IMSIHUSI XMMMWYECKOI'O 3arpsi3HeHUs OKpYy»Karollleld Cpefibl Ha OpraHu3M
YeJI0BeKa;

. KPUTHUECKOH OLIeHKH MH(OPMALIMK O BelleCTBaX, UCTI0/Ib3yeMBIX B OBITY;

. NIPUrOTOBJIEHNS] PACTBOPOB 3a/laHHOM KOHL{eHTPaLUH.

Copepxanue Kypca 10 knacc

BBepenue (1)
ITpeamet oprannueckoii xumur. CpaBHeHHe OpraHUYeCcKUX CoeJMHeHU C HeOpraHu4yeCKUMHU.
[IpuposHbIe, NCKyCCTBEHHbIE M CUHTeTUYECKHE OpraHuyeckKre CoeIMHeHNSI.

Tema 1

Teopus cTpoeHUs1 OPraHUYecKuX coeAHHeHNH (2u)

BaneHTHOCTE. X¥IMUUECKOe CTPOEHHE KaK MOPSI0K COeJUHEHUS] aTOMOB B MOJIEKYJle COr/IaCHO
VX Ba/leHTHOCTU. OCHOBHBIe IT0JI0KeHUsI TeOPUU XUMUUYeCKOr'0 CTPOEHHUsI OpraHuueCKUx
coesuHeHU. [ToHSITHE 0 TOMOJIOTMM U TOMOJIOTaX, U30MepUM U U30Mepax. XMMHUUecKue
(opMyJibl U MOJleId MOJIEKYJ/T B OPraHU4YeCcKON XUMHH.

JeMoHcTpanuu. Mosiesin MojieKy/1 TOMOJIOTOB M U30MEPOB OPraHUYeCKUX COeJHeHUM.

Tema 2

YrneBoo0poAbI ¥ X NPUPOAHbIE HCTOYHHUKH (8 u)

[TpupopHsii ras. Ankassl. IIpupogHeli ras kak Tormso. [IpeumyljecTsa NprpogHOro rasa
repez ApyruMy BuzaMu tormea. Cocras IPUPOLHOTO rasa.

A 1K a H bl: TOMOJIOTUYECKWY PsJl, U30MepHsl U HOMEHKJIaTypa a/IKaHOB. XMMHUUeCKHe
CBOMCTBA a/KaHOB (Ha NpYMepe MeTaHa M 3TaHa): TOpeHue, 3amellleHre, pa3/io’KeHue U
JerngpupoBanue. [IpumMeHeHre anKaHOB Ha OCHOBE CBOMCTB.

A 1K e H bl. DTUJIEH, ero nojyJyeHue (JernjpyupoBaHreM 3TaHa U Jerujparalyei 3TaHoua).
XUMHYecKre CBOWCTBA TH/IeHA: TOPeHHe, KaueCTBeHHbIe peakiyu (obecriBeuriBaHue OPOMHOMN
BO/IbI M pacTBOpa NepMaHraHara Kajus), rujipatanys, nonumepusanus. [lonuatunen, ero
CBOMCTBA U NIpUMeHeHue. [IprmMeHeHne 3THieHa Ha OCHOBEe CBOMCTB.

AnkapgueHbl U KayuyK U [ToHsaTHe 06 ankajueHax Kak yryieBo0po/iax ¢ JByMs
JBOMHBIMU CBSI3IMU. XMMHUECKHe CBOMCTBa OyTazsveHa-1,3 1 n3onpeHa: obecriBeuriBaHUe
OpOMHOI1 BO/ibI M ITOJIMMepH3alyis B KayuyKu. PesuHa.

A 71K ¥ H bl. ALIeTUJIEH, ero roJjiyuyeHre MMpPOoIM30M MeTaHa U KapOuJHbIM CI1ocoO0M.
XuMHYecKue CBOWCTBA alleTH/eHa: TopeHue, obecriBeuriBaHe OPOMHOM BOZbI, TIPHUCOeIUHEHNE
XJIOPOBOZIOPOZA U rupaTauys. [IpuMeHeHue aljeTh/ieHa Ha OCHOBE CBOMCTB. Peakijus
N0JIMMepU3aLMy BUHWIXJI0pYa. [1oMMBUHNUIXIOPUA U ero IIPUMeHeHue.
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b e H 3 0 1. [TonyueHne 6eH30/1a U3 TeKCaHa M aljeTUieHa. XVMMHUUeCKre CBOMCTBA OeH3071a:
ropeHue, rajioreHupoBaHue, HUTpoBaHue. [IpumeHeHre 6eH30/1a Ha OCHOBE CBOWCTB.

H e ¢ T 5. CocraB u nepepabotka Hedtr. HedrenpoaykTsl. beH3uH v moHsATHE 00 OKTaHOBOM
yucre.

JdemoHcTpanuu. ["'opeHre MeTaHa, 3TUIeHa, aleTuaeHa. OTHOLLIeHUe MeTaHa, STU/IeHa,
atleTrsieHa ¥ OeH30/1a K pacTBOPY TepMaHraHarta Kaiusi 1 6pomMHoi Bojie. [TonyueHue sTuieHa
peakiyel ieTuaparTaliy 3TaHo/Ia U Jero/IMMepy3aliiy TI0IMITU/IeHa, arleTH/IeHa KapOujHbIM
crioco6oM. Pa3nio)keHue KaydyKa Mpy HarpeBaHUM, UCTIbITAHKE TIPOJYKTOB Pa3/ioyKeHusl Ha
HerpeebHOCTh. Konekuysi o6pa3roB HedTH U He(TerpoAyKTOB.

JIabopaTopHbIe onbIThI. 1. Orpe/iesieHre 37IeMEHTHOTO COCTaBa OpPraHUUeCcKUX COeJMHeHUH.
2. VI3roToBneHre Mojiesiell MoJieKy1 yryieBogopoioB. 3. OOHapy)XeHHe Herpee/TbHbIX
CcoeIMHeHUM B >XUAKUX HeTenpoaykTax. 4. [TosiyueHre U CBOWCTBa aljeTUIeHa. 5.
O3HakomieHUe ¢ Kostekiyed «HedTb v TPOAYKTHI ee riepepadoTKm».

Tema 3

Kuciopoacoaepxaijue opraHnuecKie coeJJUHEeHUs] U UX MPUPOAHbIE HCTOYHUKHU

(12u)

EfMHCTBO XMMHUUeCKOW OpraHU3al[iK >KUBbIX OPraHU3MOB. XUMUUECKHN COCTaB KUBBIX
OpraHU3MOB.

C i u p T bl. [TosyueHue 3TaHO/Ia OPOXKEHHEM TTFOKO3bI M TH/IpaTaljiell STU/IeHa.
I'mppokcunbHas rpymnma Kak (pyHKLMoHanbHas. [IpesictaBieHrie 0 BOJOPOHOM CBSI3H.
XuMryeckre CBOMCTBA 3TaHOJIA: TOpeHHe, B3aUMO/eNCTBYe C HaTpyueM, 00pa3oBaHUe TTPOCThIX U
CJI0KHBIX 3()MPOB, OKMC/IeHWe B anbjerus. IIprMeHeHre 3TaH0/Ia HA OCHOBE CBOWCTB.
AnKoronu3Mm, ero roc/iefiICTBUS U TpeyTpeKaeHue.

[ToHsTHE O Mpeze/bHBIX MHOMOATOMHBIX CITUPTaX. ['/IMlieprH Kak rpe/icTaBUTeb
MHOT0aTOMHBIX CIUPTOB. KauecTBeHHasi peakliysi HA MHOT0aTOMHbIe CrTUpThI. [IpuMeHeHe
T/IMLepUHA.

KaMeHnHbI Yl yronb. @ eH o Kokcoxumuueckoe MpOM3BO/CTBO U €ro MPOAYKLIUS.
[TonyueHue deHo/a KOKCOBaHUEM KaMeHHOT0 yrJisi. B3aumMHoe BusiHMe aTOMOB B MOJIEKYJie
(deHoMa: B3aMO/IeliCTBUEe C TUAPOKCHUIOM HaTPUsI U a30THOUM KUCIO0TOM. [To/TMKOH/jeH calys
deHona c popmanbaernoM B peHonodopmansaeruiHyto cMoiny. [IpumeHenve ¢eHona Ha
OCHOBe CBOWCTB.

A nbpgeru bl [lonyueHue anbJeru/ioB OKUCIeHUEM COOTBETCTBYHOIIUX CIIUPTOB.
XurMHryeckre CBOMCTBA a/lb/leTU/I0B: OKUC/IeHHe B COOTBETCTBYIOLIYIO KUC/IOTY U
BOCCTAHOBJIEHMe B COOTBETCTBYIOIIUM criipT. [IpuMeHeHre dhopManbaerusia v aljeTaabieriia
Ha OCHOBE CBOMCTB.

KapOoHoBBI e KU CJOT 5L [TonyyeHre KapOOHOBBIX KUC/IOT OKUCIEHUEM ajTb/IeTU/IOB.
XuUMHUeCKre CBOMCTBA YKCYCHOMN KHUCJ/IOTHI: 00II[e CBOMCTBA C HEOPTaHUUYeCKUMU KUC/IOTaMH U
peakiusi aTepuduKaiuu. [IpruMeHeHre YKCYCHOM KUCIOTHI HA OCHOBe CBOMCTB. Briciiue
JKUDHbIe KUC/IOThI Ha TIpUMepe MaTbMUTUHOBOM U CTeapUHOBOM.

CnoxHble 3¢ UPB U XHUDP bl [ToslyueHre c/I0XKHBIX 3(HUPOB peakijuel 3TepuduKaliiu.
CnoykHble 3¢uUpbl B IPUPO/ie, UX 3HaUeHue. [IpriMeHeHre C/I0KHBIX 3()MPOB Ha OCHOBE CBOMCTB.
JKupbl Kak c/io>kHbIe 3(hUpbl. XMMHUeCKUe CBOMCTBA >KUPOB: THAPOJIN3 (OMbITIEHUE) U
TUIPUPOBaHUe KUJKUX >KUPOB. [IpriMeHeHe >XUPOB Ha OCHOBe CBOMCTB.



Y reBo bl YraeBo/bl, X KiaccudurKalys: MOHOCaxapy/bl (TJIF0K03a), Arcaxapy/bl
(caxaposa) u nosMcaxapu/ibl (Kpaxmarsi v 1e/irJio3a). 3HaueHre yIyieBO[0B B KUBOM MIPUPOZE U
B )KM3HU UejioBeKa.

['71r0K03a - BeIecTBO C JBONCTBeHHOM (yHKI[HeH - anbAeru0CIupT. XUMUUeCKUe CBOMCTBa
TJIFOKO3bI: OKHC/IEHHE B TVIFOKOHOBYIO KHCJIOTY, BOCCTaHOB/IEHHE B COpPOUT, OposkeHMe
(MoiouHOKMC/IOE U criupToBOe). [IpriMeHeHMe TJIFOKO3bl HA OCHOBE CBOMCTB.

Mucaxapu/isl U rioyiicaxapuzibl. [IoHATHE 0 peakIUsaX MOJMKOHZEeHC ALK Y TUAPO/U3a Ha

NpHMepe B3auMONpeBpaLeHHii: [TI0K03a <~ MOo/MCaxapi,.

JemoncTpanuu. OKUC/IeHre CripTa B anbzern/,. KauectBeHHasi peakijyisi HA MHOTOaTOMHbIe
crimpThbl. Komnekius «KaMeHHbIN yrosib U MPOJYKTHI ero repepadoTKy». PacTBOPUMOCTD
deHomMa B Bojie Mpu 0OBIYHOM TemriepaType U IpU HarpeBaHUU. KauecTBeHHbIe peakiuy Ha
tbeHon. Peakius «cepebpsiHOTO 3epKasia» anbJeruzioB U It0Ko3bl. OKUCIeHre albAeruioB U
IJIFOKO3bI B KUCJIOTHI C TOMOLbI0 ThApokcua meau (11). TTonyueHure yKCyCHO-3TUIOBOTO U
YKCYCHO-u30aMu10Boro 3¢upos. Konnekuys s¢upHbix Macen. KauecTBeHHasi peakiiysi Ha
Kpaxmar.

JIaGopaTopHbIe onbIThL. 6. CBOMCTBa 3TUIOBOTO criupTa. 7. CBONCTBa IikiieprHa. 8.
CgotictBa ¢opmanbieruza. 9. CorictBa ykcycHou kucioThl. 10. CBoiicTBa »KupoB. 11.
CpaBHeHMe CBOMCTB paCTBOPOB Mbljla M CTUPA/ILHOTO Topoiiika. 12. CBoMCTBa IJIFOKO3bI. 13.
CaoricTBa Kpaxmara.

Tema 4

A3oTcojepixaijue coeJUHEeHUS U MX HAX0XK/eHHe B )KMBOU npupogje (6 u)

A ™M u H bl TToHsiTHE 006 amMuHax. [TonyueHre apoMaTHYeCKOT0 aMUHA - AHWIMHA - U3
HUTpPOOeH30/1a. AHWIVH KaK OpraHMueckoe OCHOBaHUe. B3auMHoOe B/IMsiHHEe aTOMOB B MOJIEKYJie
aHWIMHA: ocsiabjieHre OCHOBHBIX CBOMCTB U B3auMojielicTBUe ¢ OpoMHOM Bo/joi. [IpumeHeHue
aHW/IMHA Ha OCHOBE CBOMCTB.

AMUHOKUC O T bl [ToslyueHre aMUHOKUCTIOT U3 KApOOHOBBLIX KUC/IOT U TUAPOJU30M
0enKoB. XMMHUeCKHe CBOMCTBa aMMHOKHUCJIOT KaK aM()OTepPHBIX OPraHUUeCKHUX COeJMHeHUH:
B3aUMO/eICTBUE CO 1lle/I0YaMH, KUCJI0TaMH U APYT C APYroM (peakLysi MOIUKOH/eHCaLUHN).
[TentuaHas cBA3b U nosunenTuAsl. IIpruMeHeHe aMMHOKHCIOT HA OCHOBE CBOWCTB.

b e 11 k n. [TonyueHre 6enKkoB peakiyeli MOMMKOH/A€HCALIMA aMUHOKUCIIOT. [TepBrUYHas,
BTOPUYHAs ¥ TPETUYHAsI CTPYKTYPbI Oe/TKOB. XMMHUUeCKHe CBOWCTBA OeIKOB: TOpeHue,
JleHaTyparysi, TUPOJIn3 U LIBeTHbIe peakluu. bruoxumuueckre GpyHKIHN OeKoB.

I'eHeTnyeckas CBsi3b MeXy KjacCaMU OpraHUYeCKUX COeUHeHUN.

HyxknerHoBbIe Kuc0Thl. CHHTE3 HYyK/IEMHOBBIX KUCJIOT B K/IETKe U3 HyK/1eoTH0B. Obrmii
IJ1aH CcTpoeHus HyKneotuga. CpaBHeHue cTpoenus U pynkumii PHK u THK. Posb
HYK/IEMHOBBIX KMCJ/IOT B XpaHEeHUU U TepeZiaue HacaeCTBeHHOW nHpopmauyu. [ToHsTre o
OMOTeXHOJIOTUHU U TeHHOUW WH)KEeHEePUH.

JemoHcTpanum. B3anmoelicTBe aMMuaKa U aHW/IMHA C COJISIHOM KUC/IO0TOW. Peakiust
aHWIMHA ¢ OpoMHOM Bo/|0M. [oKa3aTenbCTBO Ha/TMUKs (YHKLIMOHAIBHBIX TPYII B pacTBOpax
aMUHOKHCIIOT. PacTBopeHue U ocaxkzieHre O6enkoB. L[BeTHbIe peakiyy OeKOB:
KCaHTOINPOTeWHOBast U buypeToBasi. ['opeHre MTUYLEro Tepa U LepcTsIHOoN HUTH. Moenb
motekysibl [IHK. Tlepexofpl: 3TaHOM > 3TWIEH STUIEHIJIMKOIb ~>  STHIEHTJIUKOMAT Me/u
(I); sTaHon > 3TaHaAb ~  ITAHOBAs KMCJ/IOTA.
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JIaboparopHbIe onbIThI. 14. CBoliCcTBa O€KOB.
IIpakTHueckas padora Nel. eHTHMKALIVS OPraHUYeCKUX COeTUHEHUI.

Tema 5
Buonoruyecky akTUBHbIe OpraHuveckKue coeJuHenus (2 u)

® e p M e H T bl. DepMeHTHI KaK OHOIOrMUECKHe KaTalu3aTopbl OeTKOBOM TIPUPO/IBI.
OcobeHHocTH yHKIIMOHUPOBaHUS (pepmMeHTOB. Posib (hepMEHTOB B >KU3HEIEATETbHOCTH >KUBbIX
OpPraHU3MOB U HAPOJHOM XO35IMCTBe.

B utawmuH bl [loaTue o BuramuHax. HapyieHusi, cBsi3aHHbIe C BUTAMHUHAMU:
aBUTAaMHMHO3bI, TUTIOBUTAMUHO3bI U TUIepBUTaMUHO3bl. ButamuH C Kak rpejcTaBUTe/ b
BO/ZIOPaCTBOPUMBIX BUTAMUHOB U BUTAMUH A Kak Ipe/CTaBUTe/ b KUPOPaCTBOPUMBIX
BUTaMHHOB.

I" 0 p M 0 H blI. [IOHSTHE 0 TOPMOHAX KaK I'yMOPaJ/IbHBIX Pery/isaTopax Ku3sHeAesTe/IbHOCTU
JKUBBIX OpraHu3MoB. VIHCY/IMH U aJipeHa/lMH Kak rpejcTaBUTe M TopMoHoB. [IpodunakTrka
caxapHoro auabera.

Jlek ap cTB a. JlekapcTBeHHast XUMHUSL: OT MaTPOXUMUU [J0 XUMHOTeparvu. ACIHApPYH.
AHTHOVOTHKY 1 AvicbakTepro3. HapkoTrueckue BeijectBa. Hapkomanwst, 60prba c Hell u
npoduiakTHKa.

JdemoHcTpanuu. PasnoxxeHue repokcysia Bo0po/ia KaTaaa3on CbIporo msica 1 ChIporo
kaptodessi. Komnekiusi CMC, cofepskaiux 3H3uMbl. VcribiTanue cpefibl pactBopa CMC
WH/MKaTOpHOM OymMaroii. MuttocTpanyu ¢ ¢poTorpadusiMy >KUBOTHBIX C Pa3/TUUHBIMU (hOpMaMu
aBUTaMUHO30B. KoJI/IeKLvsi BUTaMUHHBIX TIperapaToB. VcmbiTaHre cpeJjbl pacTBOpa
aCKOpOMHOBOM KUC/IOTHI MHAWKATOPHOW Oymaroii. McribiTaHue arnTeyHoro rpernapaTa UHCY/TMHA
Ha Oesok. /foMaruHsisi, JabopaTopHasi U aBTOMOOM/TbHAS arTeukKa.

Tema 6

McKyccTBeHHBIE 1 CHHTeTUYeCKHe moimMepsbl (2 u)

NckyccTBeHHBIe NTOJUMe P bl [loyueHre HCKYCCTBEHHBIX TTOJIMMEPOB, KaK
MPOAYKTOB XMMUUECKOM MogudUKaly TPUPOJHOTO MOIUMEDPHOTO ChIpbs. VICKyCCTBeHHbIe
BOJIOKHA (alleTaTHBIM I11eJIK, BUCKO3a), UX CBOMCTBA U IIPUMeHeHHe.

CuHTeTHUYeCKUE MOJAUM e P bl [lolyueHre CUHTeTUYECKUX MOIMMEPOB peaKkLUsiMU
MOIMMepU3aliuy U NMOJMKOHeHcauyu. CTpyKTypa NOJMMepOB JIMHeWHasl, pa3BeTB/IeHHas U
MpOCTpaHCTBeHHas. [IpecTaBUTe/M CHHTETUYECKHX TIIaCTMACC: TOJIMITUIEH HU3KOT0 U
BBICOKOT'O [IaB/I€HUS1, TIOJIMTIPONUIIEH U TTOMUBUHUIXIOpU. CUHTeTUUeCKUe BOJIOKHA: JIaBCaH,
HUTPOH U KampoOH.

JemoHcTpanuu. Kosiekius miactMacc v usgenid u3 Hux. Kosiiekijuy nCKyCCTBeHHBIX U
CUHTETHUYEeCKH BOJIOKOH U U37e/ui U3 HUuX. Pacro3HaBaHye BOJIOKOH 10 OTHOLIEHUIO K
HarpeBaHUWIO U XMMUYECKH peaKTHhBaM.

JIaGopaTopHbie onbITHI. 15. O3HakoM/IeHHe ¢ 00pa3iiaMu TIaCTMAacC, BOJIOKOH U KayuyKOB.
ITpakTHueckasi padora Ne2. Pacrio3HaBaHMe IJIaCTMACC ¥ BOJIOKOH.



@®opMBbI KOHTPOJISI YPOBHS 00y4eHHOCTH.

Ne Tema Bup npoBepku
1. Teopust xumuueckoro crpoenus A.M. Tect
bytneposa.
2. YrneBogopojsl. KonTtponbHast pabora Ne 1
3. Kucnopogcopepxkaiue coevHeHUs. KonrposnbHast pabota Ne 2
4. A3soTcopeprkalye coeUHEHMS. Tect

Kpowme Bbille iepeurncieHHbIX OCHOBHBIX (POPM KOHTPOJISI OYAYT OCYyLeCTBsIeTCsS HeboJIbIe
TEeKYIIe CaMOCTOSITe/TbHbIE ¥ TeCTOBLIe PA0OTHI B pAMKax KaXk/[0M TeMbl B BUJie (hparMeHTOB

ypoka. IIpome)xxyTouHasi aTTecTamus - TeCT

Pacnpe,qene}me y‘l86H01"0 BpeMEHH 0CBOE€HHUA OCHOBHOI'O COAEP>KaHUA (34 qaca)

Ne | HammeHoBaHHe Bcero

pa3je/ioB yacoB

N3 Hux

OcHoBHOE 35 TeopeTtrueckoe

coaepKaHue n3yueHue

[paktu- | Jlabopa- | KoHT- CamocrosiTesns-
yecKHe | TOpHble | pO/bHBI | Has pabora
e

1 | Beepenue 1 1

2. | Teopus cTpoeHust 2 2
OpraHuYecKux
coeJMHeHUM

3. | YraeBoaopoabl ux 8 7
NPHUPO/{HbIE
HCTOUHHUKH

Kucsiopopcoepxaiiue
opraHvJecKue
COeJUHEeHHS U UX
NPHUPO/{HbIE
MCTOUYHHKH

5. | Asorcopepxamue 6 5
COeJUHEHHS U UX
HaXO0XK/[eHHe B )XHBOH

npupozje




6. | buosorunyecku 2 2
aKTHBHBIE BelllecTBa
7. | AcKycCcTBeHHbIE U 2 2 1 1
CHHTeTUYeCKHe
Mo/IUMephI
8 | IIpomexyTouHas 1
arrecrapms
Bcero 34 30 2 15 2

ITepeueHb MPAaKTHYECKUX PadOT

Tema

[Mpaktryeckast pabora Ne 1. eHTrUKaLMSs OpraHUueCcKUX CoeJUHeHH .

[TpakTrueckast pabota Ne 2. OripeziesieHHe M71IaCTMacC ¥ BOJIOKOH.

Copepxanue Kypca xumud 11 Kiacc

(OBLLLAA XNMUA)
(1 ¥ B Hegeso, Bcero 34 4)

Tema 1. CTpoenne aTtoma (3 u)

OCHOBHBIEe CBeJJeHUSI O CTPOEHMUHU aToM a. fApo: IPOTOHBI U HEUTPOHBI.
M3oTonbl. DJieKTPOHbI. JJeKTPOHHasi 000/i0uKa. OHepreTuueckuit ypoBeHb. OcobeHHOCTH
CTPOEHHS 37IeKTPOHHBIX 000/I04eK aTOMOB 371eMEHTOB 4-TO U 5-TO TepHOJ0B MepPUOJUUeCcKOi
cucrembl []. V. MeHpeneeBa (riepexofHbix 37eMeHTOB). [loHsThe 06 opbuTansix. s- U p-
opbutam. Dy1eKTPOHHbIE KOHPHUTYPALMM aTOMOB XMMHUECKHUX 7IEMEHTOB.

[Tepuoauvuueckuit 3akoH I.I. MeHieneeBa B CBeTe YUeHHUS O CTPOe
Huu aToMa. Orkpeitue [I. V1. MenzeneeBbIM NIepUOSUYECKOI0 3aKOHA.

[Tepuoavueckasi cucteMa xumuuyeckux snemeHToB [I. M. MeHgeneeBa - rpaduueckoe
oToOpa)keHWe TIepHOINYeCKOro 3aKoHa. PHU3MUecKUid CMBIC TOPSIIKOBOIO HOMepa 3/IeMeHTa,
HOMepa Iepuojia U HoMepa Ipynmnbl. BajeHTHble 3/1eKTpOHbI. [IpyuvHBl U3MEHeHUs] CBOWCTB
3JIEMEHTOB B [IepHOJax Y Ipynrnax (I/1aBHbIX ITOATPYIax).

[TonoxxeHve BoAOpOZA B MepUOJWYECKOW CUCTeMe. 3HaueHWe MMepUoJNUecKOro 3akKoHa U
NepUOANYeCKON CUCTeMbl XMMHUUeCKUX 31eMeHTOB [I. V1. MeHzeneeBa [/l pa3sBUTHSL HAayKU U
MOHWMaHHWsI XMMUUeCKON KapTUHbI MUpa.

JdemoHcTpanuu. PasnuuHble pOpMbI TepUOAUYECKON CUCTEeMbl XUMUYeCKHX 371eMeHToB 1. U.
MeHperseeBa.

JIabopaTopHbie onbIThl. 1. KoHCTpynpoBaHMe MepUOAMYECKON Tab/MULbI 371eMEHTOB C
WCII0/Ib30BaHKe KapTOoyek.




Tema 2. Ctpoenue BemecTBa (13 u)

NMonHag XuMuuyuecKas CBS#3b. KatmoHsl U aHnoHbl. Knaccudukanys HOHOB.
VoHHble KpucTa/uinyeckve pelneTkd. CBOMCTBAa BelLeCTB C 3TUM TUIIOM KPUCTa/VIMYeCKUX
peLLeToK.

KoBaneHTHasd XUMuueckKkasa CB 43 b. JIeKTPOOTPULIATELHOCTL. [TosisgspHas u
HeroJIsipHas KoBajieHTHble CBsA3W. Jlunonb. IlossipHOCTE CBS3M M MOMSIPHOCTb MOJIEKYJIbI.
OOMeHHBIi ¥ JOHOPHO-aKIeNTOPDHBIA MeXaHW3Mbl 00pa30BaHUS KOBAJeHTHOM  CBSI3M.
MornekynspHble ¥ aTOMHble KpUCTa/yinyeckue perieTkd. CBOMCTBa BelleCTB C 3TUMU THUINAMU
KPHUCTa/VTMUeCKHX pelleTOoK.

MeTannuuecKass XUuMUYecKas CBs3b. OcobOeHHOCTH CTPOEHHs aTOMOB
MeTa/uI0B. MeTanMueckasi XMMHAYecKasi CBSI3b M MeTa/ulnyecKasi KpUCTa/UIMuecKasi perieTka.
CBolicTBa BeIleCTB C STUM TUIIOM CBS3H.

BopopoagHas xuMuueckas CBS3b. MexXMoseKy/IsipHasi 1 BHyTPUMOJIEKY IsIpHast
BO/IOPO/IHas CBsi3b. 3HaueHWe BOZODPOAHOM CBSI3U [i/Isi OpraHM3aliu CTPYKTYp OMOMOIMMEepOB.

ITonuMe p bl [lnacTMacchl: TepMOIIAaCTbl M pPeAKTOIUVIACTBI, UX TpeJCTaBUTeNd U
npuMeHeHve. BosiokHa: 1npUpojHble  (pacTUTe/lbHble W >KUBOTHbIE) U XHMMHYECKHe
(MCKyCCTBeHHble U CHUHTeTHYeCKWe),  MX  TMpeJCTaBUTelM U  TpPUMEHeHHue.

az3oob6pa3Hoe coCTOsSSIHUE BeljeCTB a. Tpu arperaTHbIX COCTOSIHHSI BOJbI.
OcobeHHOCTM ~ CTpoeHMsi ra3oB. MounsipHeld  00BeM  ra3000pasHbIX  BeIeCTB.

[Tpumepsl Ta3000pa3HbIX TPUPOAHBIX CMecel: BO3[yX, TPUPOJHBIA ra3. 3arpsi3HeHue
aTMoc¢epsI (KMC/IOTHBIE A0XKH, TIADHUKOBBIN 3¢ deKT) u 6opsda ¢ HUM.

IpeacraBuTeiv ra3000pa3HbIX BeLeCTB: BOJOPO/[, KUCIOPOJ, YIJIEKHAC/IbIM ra3, aMMHaK,
stusieH. VX nonyuenve, cobrpaHyie v pacrio3HaBaHUe.

Xumgkoe coctossHue Beille CTB a. Boga. [Torpebnenue Bogpl B ObITY U Ha
nipon3Bo/icTBe. JKeCTKOCTb BOZBI M CITOCOOBI ee YCTPaHeHWSI.

MwuHepasbHble BOJbI, WX HCTONb30BaHHWE B CTOJOBBIX U JieuyeOHBIX —LiessX.

JKuzikie KpUCTanibl U UX IPUMEHEHHe.

TBeppoe cocTosiHUE BeljeCTBa. AMopdHbIe TBep/ble BellecTBa B IPUPO/ie U B
)KM3HU YesiOBeKa, WX 3HaueHWe U IpuMeHeHue. Kpucraniuueckoe CTpoeHue BelllecTBa.

OucnepcHble cUCTeM bl [loHATHe 0 AuUCnepcHbIX cucTeMax. JucnepcHas ¢asza u
JucriepcioHHas cpefia. Knaccudukanus JUCIIEPCHBIX CUCTEM B 3aBUCHMMOCTH OT arperaTHoOro
COCTOSIHUSL IMCIIEPCHOM Cpe/ibl Y IUCIIePCUOHHOM (ha3bl.

I"'pybomucriepcHble CUCTEeMBI: 5MYJIbCHH, CyCIIeH3UH, asp030JI1.

ToHKoMCTIepCHBbIE CUCTEMBI: TeU 1 30J1H.

CocTtaB BewecTBa U CM e C e ii. BerlectBa M0/ieKy/IIpHOTO ¥ HEMOJIEKYJ/ISIPHOTO
CTpOeHMs. 3aKOH MOCTOSIHCTBA COCTaBa BeleCTB.

[ToHsiTHE «JO/sI» W ee Pa3sHOBUHOCTU: MaccoBasi (/10711 371eMeHTOB B COeJUHEeHWH, OIS
KOMIIOHEHTa B CMeCHU - [J0Jid TpUMecel, [0/ pacTBOPEHHOrO BellecTBa B pacTBOpe) U
obbemHass. [lonsgs BbIXOJ@a TIPOAYKTAa peakUUM OT TEOPeTHYeCKd BO3MOJKHOTO.

JemMoHcTpanuu. Mo/ie/ib KpUCTa/VTAuecKou pelieTKu xyiopu/a Hatpust. O6pasijsl MUHepasoB
C MOHHOMW KpPUCTa/VINYeCKOM pelleTKOM: KabliuTa, raaura. Mogenu KpUCTalIuuecKux perieTok
«CyXOTo nbjia» (Wi Uofa), anmasa, rpaduta (Wi kBapiia). Mozens Mosekynbl JTHK. O6pa3ibi
mnactMace  (¢peHonmoopmanbierviHble,  MOAMypeTaH,  MOMWSTHIEH,  IOJMIPOIUJIEH,
TIOJTMBUHUIXJIOPU]) U u3zenust U3 Hux. O6pasiibl BOJIOKOH (1LIepCTh, 111K, alleTaTHOe BOJIOKHO,
KampoH, JlaBCaH, HeWI0H) M u3fenus w3 Hux. OOpasipl HeopraHWUYecKUx MOIMMepoB (cepa
racThyeckasi, KBapl, OKCHJ, a/JOMHHUS, TIPUPOJHbIE a/TFOMOCHIMKATHI). Mozie/ib MOJISIpPHOTO
obbema ra3oB. Tpu arperaTtHbIXx COCTOSIHHS BOAbL. OOpa3upbl HaKWUMM B YaliHWKe W TpyOax
L[eHTpa/IbHOTO OTOTUIeHUsl. 2KecTKoCTb BOZbI U Criocobbl ee ycrpaHeHUs. [Ipubopbl Ha JKUAKUX
Kpuctauiax. OOpasipl pa3/UuHBIX AMCIEPCHBIX CUCTEM: 3MYJIbCHHA, CYCIIeH3HWH, aspo30Jiei,
resieli 1 3o71eit. Koarysiqus. Cunepesuc. Dddext Tungans.
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JlaboparopHbie ombIThl. 2. OmpesiesieHre TUMA KPUCTA//TMYECKOW PeIeTKU BeljecTBa U
ornucaHue ero cBOMCTB. 3. O3HaKOM/IeHHe C KOJUIeKLMel MOMMepOB: MJIaCTMacC U BOJIOKOH U
u3zenus U3 Hux. 4. VicribiTaHue BOJbI Ha )KeCTKOCTb. Y CTpaHeHue XeCTKOCTU. 5. O3HakomieHve
C MUHepalbHbIMM Bogamu. 6. O3HakOM/leHMe C  [JUCIIePpCHBIMM  CHCTeMaMH.

IIpakTHueckas padora Nel. [Tonyuenue, cobupaHue ¥ pacrio3HaBaHKe Ta30B.

Tema 3. Xumnueckue peakius (9 u)

Peakuuu, ugymue 6e3 u3MeHeHHUS CcOCTaBa Belje CTB. AJUIOTPONUS U
aJIJIOTPOTIHbIe BU/joU3MeHeHUs. [IpUUMHbI a/lJIOTPONMK Ha MpuUMepe MoAuMUKaLUi KUC/Iopo/a,
yriepoja u ¢docdopa. O30H, ero Ouonornyeckas pOJib.

N30omepe1 1 u3omepus.

Peakuuu UAyllue C M3MeHeHHUEM COCTaBa Beille c T B. Peakiuu
COeZIMHEHUs, Pa3JioyKeHUs], 3aMellieHrss 1 oOMeHa B HeOpPraHWUeCKOW M OpraHuYeCcKOW XUMHU.
Peakui 9K30- u 3HAoTepMmuueckue. TeroBoit 3ddeKT XuMUUYecKoW peakUdd U
TEPMOXUMHWUECKHe ypaBHeHUs. Peakuy TOpeHUs, KaK YaCTHBIM C/lyyall 3K30TepMHYeCKUX
peaxiuiil.

C K opocTDH» X U MMUUYeCcCKOTHU PpeacwIa u
CKOpOCTbh XMMHUECKON peakiuU. 3aBUCUMOCTb CKOPOCTH XUMHUECKOW peakiMU OT TIPUPO/IbI
pearvpyouux  BellecTB,  KOHIIEHTpALMW,  TeMmrepaTypbl,  IUIOIAZAX  TTOBEPXHOCTH
COTIDUKOCHOBEHHsI M Karanu3aTopa. Peakijuu romo- u reteporeHHble. [ToHSTHe O KaTaiu3e U
Karasmzatopax. @PepMeHThl Kak OuOJOrMuUecKWe  KaTajud3aTopbl, OCOOEHHOCTH WX
(GyHKI[MOHUPOBAHUSI.

O6paTUMOCTh XUMHUUECKHUX P eacxkilu . Heobpatumeie U oOpaThMbie
XUMUUeckre peakiud. COCTOsIHMe XWUMMUECKOTO paBHOBECHSI il OOpaTMMbIX XUMHUECKUX
peakuyii. Criocobbl CMellleHHsI XMMWYeCKOTO DaBHOBECHsT Ha TIpUMepe CHHTe3a aMMHaka.
[ToHsATHEe 06 OCHOBHBIX HAaYUYHBIX MPUHIIAIAX TIPOU3BO/ICTBA HAa TIPUMeEpEe CHHTe3a aMMMaKa WITH
CepHOM KUCJIOThI.

Ponb BOAB B XUMUUECKOMW peacxiluu VIcTuHHBIe pacTBOpBI. PacTBOpUMOCTh 1
KjJaccuuKalusi BellecTB 110 3TOMY TIPU3HAKY: pacTBOpPUMbIe, MajopacTBOPUMbIE U
HepacTBOPUMbIe Bell|ecTBa.

ONeKTPOUTBI U He3JIeKTPOJTUTHI. DJIeKTPOTUTAYeCKast AUCcoLralysi. KucioTel, ocCHOBaHUS U
conu C TOYKH 3peHust Teopuu 3/1eKTPOJINTUUECKOU JTUCCOLIALUH.

XuMHUueckrie CBOMCTBA BO/IbI; B3aMMO/IEHICTBUE C MeTa/lJlaMd, OCHOBHBIMU W KHUCJIOTHBIMHU
OKCH/IaMH, pa3/iokeHHe ¥ oOpa3oBaHMe KPUCTA/UIOTHPATOB. Peakuuw rujparanyd B
OpraHUYecKOW XUMHM.

l'maponus3 opraHMYeCcKUX W HeOPraHUMUYeCKUX COeJUHEeHUIN
Heobpatnmebiit ruapomm3. O6paTUMBIN THAPOJINA3 COTEH.

I'vuponu3 opraHWyeckKuxX COeIMHEeHWM UM ero TpakTUueckoe 3HaueHue [Jisi TOoaydYeHUst
TUJPOJIM3HOTO CIMpPTa W Mbida. buonornyeckas posib THAPOIM3a B IIACTUUYECKOM U
JHEPreTUUeCKOM 0OMeHe BeIlleCTB U SHePTUH B KJIETKe.

OKHUCIUTEeNbHO-BOCCTAHOBUTEJbHBIEe peakiuu CTereHb OKUC/IEHUS.
OrmpefiesieHrie CTereHW OKWC/IeHUss 1o ¢opmyse coeaunHeHusi. [ToHsiTe 00 OKWC/TUTENBHO-
BOCCTaHOBUTEJIbHBIX peakiusx. OKuc/ieHre 1 BOCCTaHOBJIeHHe, OKUCTUTENTb ¥ BOCCTaHOBUTEJTb.

O neKTDPpP O U 3 DNEKTPOIM3 KaK OKUC/IMTE/IbHO-BOCCTaHOBUTE/bHBIN TpOLiecC.
DneKTpoM3 pacriaBOB M PaCTBOPOB Ha MpHUMepe XjIopu/a HaTtpus. [IpakTrueckoe rpyUMeHeHHe
3/1eKTPOJIM3a. DIeKTPOIUTHUECKOe M0/TyueHre amtOMUHUS.

Jemoncrpanuu. [IpeBpaiijeHre KpacHOro ¢gocdopa B benbiit. O30HaTop. Mozen MOJIeKy/T H-
OyTaHa ¥ u300yTaHa. 3aBUCMMOCTb CKOPOCTH PEaKIMM OT TIPUPO/IbI BEIEeCTB Ha IpPUMepe
B3aMMO/IEHCTBUSI PACTBOPOB Pa3/IMUHBIX KHUC/IOT OJWHAKOBOM KOHIIEHTPALMK C OAWHAKOBBIMHU
rpaHy/iaMd I[MHKa ¥ B3aUMOJENMCTBUS OAMHAKOBBIX KYCOUKOB pa3HbIX MeTasyioB (MarHus,
LIMHKa, >Keje3a) C CO/JSTHOM KWC/IOTOW. B3aumogelicTBe pacTBOPOB CEepHOM KHUCIOTHI C
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pacTBopaMM THOCYy/b(aTa HaTpusi pas3/MYHOM KOHLeHTpallud U TeMmIleparypbl. Mogenb
KUTIALLEro cos. PasnokeHuWe mMepokcuzia BOJOpPOZa C TOMOLBI0 KaTanv3aropa (OKcuja
mapranna (IV)) u karamasel ChIpOoro msica u cbiporo Kaprodens. [Ipumepsl HeoOpaTHMBIX
peakLi, uAyluX c obpa3oBaHKeM 0cCajika, ra3a WK Bofbl. B3auMo/ieiicTBre MUTHSI U HATPUsI C
BozioM. [Tonyuyenue okcuza docdopa (V) 1 pacTBopeHHe ero B BOZe; UCTbITaHKE T0yUYeHHOr0
pactBopa jakMycoM. O6pasipl KpUCTa/UIOTHAPATOB. VcrbiTaHWe pacTBOPOB 3/1€KTPOJUTOB U
HEeJIeKTPOJIMTOB Ha INpeJMeT AMCCOLMAalUM. 3aBUCHMOCTb CTelleHH 3/1eKTPOIUTHYECKOU
JIUCCOLIMALIMM YKCYCHOM KHMCIOThI OT pa3baBneHusi pactBopa. ['maposnv3 kKapOuja KasibLys.
I'vaposi3 KapOOHATOB I[E/IOUHBIX META/UIOB U HUTpaToB IMHKA win cBuHija (I1). TlomyueHue
Mblia. [IpocTeliliie OKHWCIMTE/bHO-BOCCTAHOBUTE/IbHBIE DeakLUM; B3auMOJeHCTBUE LMHKA C
CO/ISIHOM KMCJIOTOW M Keje3a C pactBopoM cynb(ara meau (II). Mopens snektponusepa.
Mogenb 3/1€KTPOIU3HOM BaHHBI |71l TOTyYeHUsI aTFOMUHUSI.

JlaboparopHble ombIThbl. 7. Peakius 3ameleHHs] MeJu ’Kele30M B PacTBOpe MeJHOTO
Kynopoca. 8. Peakijuu, uzyiiye c obpa3oBaHreM 0cafika, ra3a U Bojsl. 9. [TonydyeHue Kuciopoa
pas/okeHHeM IepoKCHza BOZOpOJa C MOMOLIBI0 okcuza MapraHua (IV) m karanasel ChIporo
kaprodens. 10. [TonyueHue BOAOpO/a B3aUMO/EMCTBUEM KHC/IOTHI C LIMHKOM. 11. Pa3ninuHble
clyyad rufiposvsa  comed. 12, VcmelTaHuMe pacTBOPOB  KMO/IOT, OCHOBAaHMM M COJed
VH/IMKaTOpPaMH.

Tema 4. BemecTBa u ux csoucrBa (9 u)

M e T a 11 1 bl. B3auMogelicTBHe MeTa/uIOB C HeMeTasylaMU (XJIOpDOM, CEePOX U KHUCIOPOAOM).
BsaumogeicTBie 1e/I0UHBIX U 1[eJ0YHO3eMe/IbHBIX MeTa/uIoB C BOAOMW. D/IeKTPOXMMHUYECKUU
psii HarpsbKeHW MeTas/uioB. B3auMofeiicTBUe MeTa/yioB C pacTBOpaMU KUCIOT U COJield.
AOMUHOTEpPMUSL. B3aumozeiicTBue HaTpusi C 3TaHOJIOM u dheHoMOM.

Kopposusi metanioB. [ToHsITHE 0 XUMUUECKON U 3/IeKTPOXUMUUECKON KOPPO3UM MeTaslioB.
Crioco06bI 3alUThI META/IZIOB OT KOPPO3HH.

H e ™ e T a sl CpaBHUTebHAsT XapaKTePUCTHKA T'aJIOTEHOB KakK Hanbojiee THITAYHBIX
rpeficTaBuTe/Iel HemeTa/sioB. OKUC/IMTe/TbHbIE CBOMCTBA HeMeTas/uloB (B3aMMOZEMCTBHE C
MeTa/UlaMM U BOJOPOJIOM). BoccTaHOBUTeNbHBIE CBOWMCTBA HEMeETas//IOB (B3aWMOJENCTBUE C
Oosiee 37EKTPOOTPULIATENILHBIMA HeMeTa/lllaMd U CJIOKHBIMHU BellleCTBaMU-OKUC/TUTE/ISIMI).

KucnorTsl HeopraHuuecKkue u OpraHuuyecKkue. Kimaccupukaiusi KUC/IOT.
XvMHYecKre CBOMCTBA KHC/IOT: B3auUMOJEMCTBHME C MeTaljlaMM, OKCHJaM{ MeTaslioB,
TMJPOKCH/IaMU METaJUIOB, CO/ISIMH, COMpTaMy (peakiusi 3Tepudukaruu). OcoOble CBOWCTBa
a30THOM U KOHIIeHTPUPOBAHHOM CePHOM KUCJ/IOTHI.

OcHOBaHUS HeoOpraHumuecKue U OpraHuuecKHUe. OcHOBaHUSs, UX
Knaccudukanys. XuMHUYecKde CBOWCTBA OCHOBAHMM: B3auUMOJIEMCTBUE C  KUC/IOTaMH,
KUCJIOTHBIMM  OKCHJaMu U colssMU.  Pa3fio)keHuWe  HepacTBOPHMMBIX  OCHOBaHUM.

C o 11 u. Knaccudukaiiys coneii: cpejHre, KUC/Ible U OCHOBHbIe. XMMHUUeCKre CBOMCTBA COJei:
B3aUMO/IeMCTBUe C KMC/IOTaMH, IIje/iouaMu, MeTa/ljlaMu U cosissMu. [IpesictaBuTenu cosed U uUx
3HaueHWe. XJIOpWJ HaTpus, KapOoHaT KamblysA, (ocdat Kaabl[usi (CpegHHE COJIH);
T'UpOKapOOHaThl HATPUsl U aMMOHUS (KUC/IbIe COJN); TUApoKcokapboHat meau (II) - mamaxur
(ocHOBHast COJIb).

KauecTBeHHbIe peakIMM Ha XJIOpUA-, CyibdaT-, ¥ KapOOHAT-aHWOHBI, KATUOH aMMOHWUS,
KaThoHbI xxesie3a (II) u (I1II).

leHeTuueckas CBsi3b MEX/y KTaCCaMU HeOpPraHMyeCcKuUX U OpraH
MUeCKUX CoesuHeHHU W [loHiTue o reHeTUUECKON CBSI3U M FeHETUUECKUX Dsifiax.
'eHeTrueckuit psag Metasia. ['eHeTHueckuii psii HeMeTaia. OcoOeHHOCTH TeHeTHUeCKOTOo psijia
B OpraHU4yecKoi XUMHUHU.

Jemoncrpanuu. Kosiekius 06pa3iioB MeTanioB. B3anMozelicTBHe HATpUst U CYPbMBI C
XJIOpOM, >Kene3a C cepoil. ['opeHre MarHusi M aqlOMUHUSL B KuCjopofe. B3aumogeiicTBue
11[e/I0UHO3eMe/TbHbIX MeTa/lZIoB € BOZON. B3aumojeiicTBue HaTpus C 3TAHOJOM, I[MHKA C
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YKCYCHOM KHUCI0TOU. AmOMUHOTEpMUsL. B3aumoziericTBre MeZiu C KOHLIEeHTPUPOBAaHHOW a30THOU
KUC/I0TOM. Pe3ynbTaTel KOPpPO3WM MeTa/uIOB B 3aBUCUMOCTH OT YCJOBUM ee TMpOTeKaHWs.
Kosnnekiusi 06pasijoB HeMeTa/yioB. B3anMozieiicTBie XJIOPHOW BOZABI C PacTBOPOM Opommuza
(vomupa)  kKamusi.  KosueKuysi  TPUPOJHBIX — OpraHWUuYeckKWx  Kucior.  Pas3baBrneHue
KOHL|eHTPMPOBAaHHOM CEepHOU KMCJ/IOTHI. B3anMozielicTBre KOHLIEHTPUPOBAHHOW CePHOM KHUC/IOTHI
C caxapowm, Lie/utr0/i030ii U Mezbto. OOpaslibl NMPUPOAHBIX MHHEpanoB, COJepXKalluX XJIOpHUZ
HaTpusi, KapOoHaT Kanblusi, ¢ocdar Kanpuusi U TuApokcokapbonat megu (II). O6pasiisi
TUILLEBBIX MPOAYKTOB, COJepyKall[uX TUApPOKapOOHAThI HATPWsi U aMMOHUSI, UX CIIOCOOHOCTh K
pasyioykeHUto Mpu HarpeBaHuM. ["aiieHne cozpl ykcycoMm. KauecTBeHHble peakliiy Ha KaTUOHBI U
aHUOHBI.

JIabopaTtopHbie onbIThl. 13. B3aumogzeiicTBHe COSIHOM KHCIOTHI M PacTBOpa YKCYCHOM
KHUCJIOThI C MeTasulaMu. 14. B3avMozielicTBHe COMSIHOM KMC/IOThI U PACTBOPA YKCYCHOM KHC/IOTHI
C ocHOBaHMAMHU. 15. B3anMopelCTBHe COJITHOM KMCJIOTBI M pacTBOpa YKCYCHOW KMCJIOTBHI C
cosisiMu. 16. TTonmyueHue M CBOMCTBAa HEPACTBOPHMMBIX OCHOBaHUM. 17. 'MpoOn3 XJIOPUAOB U
alleTaToB 1[e/IOUHBIX MeTa/u1oB. 18. O3HakoM/eHMe C KO/JIeKLUSMU MeTaslioB, HeMeTaslloB,
KHCJIOT, OCHOBaHWUM, MUHEPAJIOB U OH0/IOTMUeCKHUX MaTepuasioB, Co/leprKallliX HeKOTOpbIe COJIH.

IIpakTHueckass padora Ne2. PerieHvie sKcriepuMeHTa/TBHBIX 33/jaud Ha WEHTH(PUKALUIO
OpPraHUYeCcKHX U HeOPraHUUeCKHUX COeJMHEeHUH.

TemaTHuecKoe IJlaHUpOBaHUe

Ne i/ HavmeHoBaHue TeMbl Bcero W3 Hux [Hara
n Hacos [MpakTHueckue paboThI KoHTposbHbBIE
paboTHI
1. Tema 1. CTpoeHue aToMa U 3 - -
NepruoANYecKU 3aKOH
O.W.MeHnpeneeBa
2. Tema 2. CTpoeHue BelllecTBa 13 IIp. p. Nel «ITosyuenue, K. p. Nel
cobupaHue U pacro3HaBaHHe
ra3oB»
3. XUMUYECKHEe peakLiui 9 -
4, BelijecTBa 1 UX CBOMCTBa 9 [p. p. Ne2 «Perienue K. p. Ne2
3KCIIepUMEHTAJIbHBIX. 337au K.p. Ne3
Ha UieHTUUKALII0
HeopraHuyecKux
COeTUHeHUN»
Wtoro 34 2 3

Kpowme BbilIle iepeurc/ieHHbIX OCHOBHBIX (POPM KOHTPOJISI OYAYT OCYyLeCTBsIeTCsS HeboJIbIe
TEeKYyII[e CaMOCTOSsITe/TbHbIE ¥ TeCTOBbIe PA0OTHI B pAMKax KaXK/[0M TeMbl B BU/ie (hparMeHTOB

ypoka. [Ipome)xxyTouHasi aTTecTaiusi - TeCT

1. Tabpuensu O.C. IIporpamma Kypca xumuu s 8-11 kmaccoB o61eo6pa3oBaTe/bHBIX

YMK

yupexxzeHnuii. — M.: [Ipoda, 2006.

2. Xumusl.

10 kacc.

ba3oBbIli  ypOBeHb:

yupexxzaenuii / O.C. T'abpuensH. — M: «ZIpoda», 2013.
3. T'abpuensn O.C. HactonbHasi KHura Ajs yuuress. M.: bk u K, 2008.
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4. Xwumus. 10 K1acc: KOHTPOJIbHBIE U TTPOBepoYHbIe paboTel K yuebHuky O.C. 'abpuensiHa
«Xumus. 10 knacc. BasoBwiéi ypoBeHb» / O.C. T'abpuensiH, I1.H. BepeskuH, A.A.
Y1iakoBa u fip.. — 4-e u3g., crepeoturl. — M.: [Ipoda, 2011

5. Tabpuensan O.C. «Xumus. 10 Kmacce». Pabouast Tetpags. M.: [Ipoda, 2009

6. TabpuensH O.C. «IIporpamma Kypca xumuu zjisi 8-11 kinaccoB obiieobpa3oBaTebHBIX

yupexxaeHuii». M.: [Ipoda, 2010

7. Tabpuensa O.C. Xumus. 11 kmacc. Ba3oBbii. YuebHHMK /s 00ijeobpa3oBaTenbHBIX

yupexxaenuii. M.: [Ipoda, 2010.

YueOHbIe U CIPAaBOYHBbIE MOCOOUS

1. TunoBbie TecToBbIe 3aanus EI'D ®UIIN / FO.H. Meneeger-M: Jk3amen, 2014. 110c

2. Tectbl. Xumus 10-11 knaccsi / P.I1. CyposiieBa, JI.C. I'y3eit, H.W. Octranuuii-M: [Ipoda,
2000. 107c

1. Xwumus B Tabsmriax 8-11 kmaccer / A.E. HacoHoBa-M: [Ipoda, 2001. 91c

2. TabpuensH O.C. Xumus. 11 knacc. HacronbHas kaura yuutesns. M.: JIpoda, 2004

NuTepHeT-pecypchbl

https://ru.wikipedia.org/wiki/3arnaBHas_crpaHuna

http://school-collection.edu.ru/

http://www.uchportal.ru/load/59

MULTIMEDIA - noaaepxka Kypca:

Xumus B 1ikoJsie. CloKHble XUMHAYECKHe COeJUHEeHUs B TOBCeHEBHOM XKU3HU. DIeKTPOHHbIE
YPOKHU U TECTHI.
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