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INOACHUTEJIBHASA 3AIINCKA

Pabouass mporpamma yde6HOTO Kypca mo xumuu i 10-11 kmaccoB paspaboTraHa Ha OCHOBE
®I'OC BTOpPOTO MOKOJICHHUS, MPUMEPHON MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs 1O XUMHUU
(6a30BbIit ypoBeHB) U aBTOpcKoi mporpammbl O.C. I"abpuensna (I'abpuensa O.C. nporpamma Kypca
xumun 1 10-11 kimaccos o0meodpa3zoBaTenbHbIX yupexkaenuit M: [Ipoda,2008r).

3a ocHOBYy paboueld mnporpammbl B3siTa mporpamma kypca xumuu s 10-11  kmaccos
obmeoOpazoBarenbHbIX yupexaenuit (aBrop O.C. ['abpuensH), pekoMeHa0BaHHas JlemapTaMeHToOM
o0pa3oBaTeNbHBIX MPOrpaMM U CTaHAApTOB 001Iero odpazoBanus MunucrepcrBa obpazoBanus PO,
ormyONIMKOBaHHas U3aaTeNibeTBOM «Jlpodax» B 2013 roxy.
[Ipemmaraempie Marepuanbl pa3paboTaHbl Ha OCHOBe aBTopckoi mporpammbl  O.C.I'aGpuensHa,
COOTBETCTBYIOIIEH DeneparbHOMy KOMIIOHEHTY [ 'ocymapcTBeHHOTO cTaHaapTa o0miero o0pa3oBaHus
U JomynieHHOH MunuctepcTBoM oOpa3oBanusi U Hayku Poccuiickoit @enepanuu (O.C.I'abpuensin
[Tporpamma xypca xumun aist 10-11 kiaccoB 00meo0pa3oBaTeNbHBIX YUPESKICHUNH — 2-€ W3JIaHHe,
nepepaboranHoe u gomnoiaHeHHoe — M.: JIpoda, 2008.).
ABTOpcKoii mporpamme cooTBeTcTBYyeT yueOHuk: Xumus 10-11 knace. O.C.I'abpuensia

Kypc paccunrtan Ha npenogaBanue Kypca xumud B 10 kinacce B o0beme 34/68 vacos (1/2 yvaca

B Henento). OauH yac 700aBIIeH 3a CUeT MIKOJIbHOTO KOMIIOHEHTA.

IInanupyemble pe3ybTaThl 0OCBOCHHS Y4eOHOI0 Kypca

JINYHOCTHBIMH pe3yJbTaTaMM u3ydeHus unpeamera «Xumus» B 10-11 kmaccax  sBISIOTCS
CIIEAYIOIINE YMEHUS:

®  0CO3HaBaTh €IMHCTBO U LIEJTOCTHOCTh OKPY’KAIOIIET0 MUpa, BO3MOXKHOCTH €r0 MO03HABAEMOCTH
1 00BSCHUMOCTH Ha OCHOBE JIOCTH)KCHHI HAYKH;

® [IOCTENEHHO BHICTpAaUBaTh COOCTBEHHOE 1IEIOCTHOE MUPOBO33pEHUE: OCO3HABATh MOTPEOHOCTh
U TOTOBHOCTh K CaMOOOpa30BaHMIO, B TOM YHCJIE M B paMKaX CaMOCTOSITEIbHOW JIeSTETbHOCTH BHE
IIKOJIB;

®  OIICHUBATH XKU3HEHHBIC CUTYAIlMH C TOYKH 3pEHUsI O€30MacHOTO 00pa3a KU3HU M COXPAHEHHS
3/10pOBbBS;

®  OLIEHUBATh SKOJIOTMYECKUN PUCK B3aUMOOTHOIICHUH YeI0BeKa U MPUPO/IBI.

e (opMHpOBaTh  BKOJOIMYECKOE MBIIUIEHHE: YMEHHE OLEHHBAaTh CBOIO JESATEIbHOCTh H
MOCTYINKHU JAPYTHX JIIOJeH C TOYKU 3PEHHUS COXPAHEHUs OKPY)KaloUleW cpeabl - TapaHTa >KU3HU U
OJyiaromosry4dust Jito/iel Ha 3emiie.

MeTtanpeAMeTHBIMH pe3yjbTaTaMH H3ydeHHs Kypca «XuUMHUS» sBiseTcs (OpMHUpPOBaHUE
YHUBEpCaJIbHBIX yueOHbIX neiicteuil (Y'Y ).

Pecynamusnvie YV/I.

®  CaMOCTOSITENIbHO OOHapy>KuMBaThb U (OPMYJIMPOBATh y4eOHYIO MpoOJeMy, ONpEIensTh Leib
y4eOHOU e TeTbHOCTH;

®  BBIIBUTATh BEPCHH PEIICHHUS IMPOOJIEMBI, OCO3HABaTh KOHEYHBIH pE3yJbTaT, BHIOMpATh W3
MPEUIOKEHHBIX U UCKaTh CAMOCTOSTENIEHO CPEACTBA JOCTHXKEHHS LIENIH;

®  COCTaBJIATH (MHAMBHYaJbHO WU B TPYIIIE) IJIaH PeIICHHs TPOOIEeMbI;

e paboras Mo IJaHy, CBEpATh CBOMU JEHCTBUSA C LIEIbIO M, MPH HEOOXOIUMOCTH, UCIPABIATH
OIIIMOKHU CaMOCTOSITENLHO;

® B MAJOre C YYUTEIEM COBEPIICHCTBOBATh CAMOCTOSTEIHHO BHIPA0OTAaHHBIE KPUTEPUH OIICHKH.

Iloznasamenvnvie YVJI:

e  aHANU3UPOBATh, CPABHUBATH, KJIACCU(PUIMPOBATh U 0000mIaTh (aKThl U SBICHUSA. BBIABIATH
MIPUYUHBI U CIIEJCTBUS MPOCTHIX SBJICHUH.

®  OCYLIECTBISITh CpaBHEHHE, KJIACCHU(PUKAINIO, CaMOCTOATENIbHO BBIOMpAs OCHOBAaHHS MU
KPUTEPHH Ul YKA3aHHBIX JIOTUYECKUX OIeparyii;




® CTPOUTH JIOTHYECKOE PACCYKACHHE, BKJIIOYAIOUIEEC YCTAHOBIIEHHE NPUYMHHO-CIIEICTBEHHBIX
CBA3EH.
®  CO3/1aBaTh CXEMAaTHYECKHE MOJECIH C BBIJICIIEHUEM CYIIECTBEHHBIX XapaKTEPUCTHUK OOBEKTA.
®  COCTaBJIATH TE€3HCHI, PA3JINYHBIC BUJBI TUIAHOB (IIPOCTHIX, CIOKHBIX U T.I1.).
e mnpeoOpa3oBbIBaTH HH(GOPMAIIUIO U3 OJHOTO BUAA B JPYToH (TaOIHIly B TEKCT H TIp.).
® yMETh OIpENeNATh BO3MOXKHBIE MCTOYHUKH HEOOXOIMMBIX CBEACHUH, MPOU3BOJUTH IOHMCK
uH(pOpMalIUY, aHATM3UPOBATh U OLICHUBATH €€ JOCTOBEPHOCTb.
Kommynuxamuenvie YVJI[:
CaMoCTOSTEIbHO OPraHU30BbIBATh Y4EOHOE B3aUMOJICHCTBUE B IpyIIe (ONpenessiTh 001ue ey,
pacrpenenarTs poJid, JOTOBapUBaThCs APYT C APYTOM U T.1.).
IIpenmMeTHbIMHU pe3yJIbTATAMHU U3YUYCHHUS MPEAMETA SBISIOTCS CIEIYIOIINE YMEHHUS:
® OCO3HAHUE POJIU BEUIECTB:
- OTIPE/ICTISITh POJIb PA3IMYHBIX BEIIECTB B MPUPOJIE M TEXHUKE;
- 00BSACHATDH POJIb BEIIECTB B UX KPYTOBOPOTE.
® pPacCMOTPEHUE XUMUYECKUX MPOLIECCOB:
- IPUBOJIUTH IPUMEPHI XUMHUECKUX MPOIIECCOB B IPUPOJIE;
- HaXOJUTh YEPTHI, CBUACTEIBCTBYIOMUE 00 OOMMX MPU3HAKAX XUMHUYECKUX IPOLECCOB U HX
pa3IuIHsIX.
® CIOJH30BaHUE XUMUYECKUX 3HAHUHN B OBITY:
— OOBSCHATH 3HAYCHHE BEIIECTB B KU3HU M XO3IHUCTBE YEIIOBEKA.
OOBSCHATH MUP C TOYKU 3PCHUS XUMUU:
— MEePEUYHCIATh OTINYUTEIbHBIC CBOMCTBA XMMHUUECKUX BEIIECTB;
— pa3iauyaTh OCHOBHBIE XUMHUYECKHUE MPOLIECCHI;
- OIPEENSITh OCHOBHBIE KJIaCChl HEOPTaHUYECKHUX BEIIECTB;
- IOHUMATh CMBICII XUMHUECKUX TCPMUHOB.
® OBJIAJICHHE OCHOBAMHU METO/IOB TIO3HAHUS, XapaKTEPHBIX JUISI €CTECTBEHHBIX HAYK:
- XapaKTepu3oBaTh METOAbl XUMHUYECKOW HayKu (HaONIOJeHHe, CpaBHEHHUE, SKCIEPUMEHT,
M3MEPEHNE) U MX POJIb B TIO3HAHUH TTPHPOIBI;
- IPOBOJUTH XUMUYECKHE OMBITHI U SKCIIEPUMEHTHI H OOBSICHATH UX PE3YNIbTATHI.
® yMEHHE OIICHHWBAaTh IOBEJECHHME 4YeNOBeKa C TOYKH 3PEHUs XMUMHYECKOH O€30MacHOCTH IO
OTHOIICHHIO K YEJIOBEKY U MPHUPOJIE:
- UCMOJIb30BaTh 3HAHUS XUMUU TPU COONIIOICHUHN MPABUI UCIIOIb30BAHUS OBITOBBIX XUMHYECKHX
Mperaparos;
— pa3nuuaTh onacHble U 0€30MacHbIE BEILIECTBA.

Pabowass mporpamMmma TOCTpOeHa Ha OCHOBE KOHIICHTPHYECKOTO IMOIXOAA. DTO JOCTHTACTCS
MyTeM BBIWICHCHUS JAUJAKTUYECKOW €IMHUIBI — XHUMHUYECKOTO »JJIeMEHTa - W JalibHeHIIeM
YCIIO)KHEHHH M PACHIMPEHHUH €€: 3/IeCh TAaKOBBIMH BBICTYNAIOT (POPMBI CYIIECTBOBAaHUS (CBOOOIHBIC
aTOMBI, TIPOCTHIE U CIOXKHBIE BEIIeCTBa). B mporpamme y4uTBIBaeTCS pealu3aius MEKIIPEIMETHBIX
cBsizel ¢ kypcoM ¢u3uku (7 kiacc) u Ouonoruu (6-7 KiIaccel), TI€ JTaeTcs 3HAKOMCTBO C CTPOCHHUEM
aToMa, XMMUYEeCKON OpraHu3amnueil KIeTKU U MpoleccaMu OOMeHa BEIeCTB.

OcHoBHO# (opMOH OpraHmu3alid y4eOHOTO TMpoIecca SBISIETCS KIAaCCHO-ypouHas cuctema. B
KayecTBE JOMOJIHUTENbHBIX ()OPM OpraHu3aluy 00pa30BaTENLHOIO MPOIEcca HCIONIb3YeTCs CUCTeMa
KOHCYJIbTAIIHOHHOW TIOJICP)KKH, MHIMBUIYATbHBIX 3aHATHH, CaMOCTOsTENbHAs paboTa ydamuxcs C
MCIOJIb30BAaHUEM COBPEMEHHBIX MH(POPMAITMOHHBIX TEXHOIOTHA.

[Ipeobnanaromeit ¢opmMol  KOHTPOJS BBICTYMAIOT MHUCHBMEHHBIH  (CaMOCTOSITENbHBIE U
KOHTPOJIbHBIE paboTHI) U YCTHBIN onpoc (cobeceqoBaHue).




Conep:xkanue yueoHoro kypca «Xummus 10 kiace»

Brenenue (1/1 u)

IIpenmer oprannyeckoil xumuu. CpaBHEHUE OPraHUYECKUX COCIUHEHUI C HEOPTaHUYECKUMU.
IIpupoaHbIE, HICKYCCTBEHHBIE U CHHTETUYECKUE OPraHU4YECKUE COCIUHECHMUS.
Tema 1
Teopusi cTpoeHUsI OPraHHYecKUX coenHeHuii (6/8 1)

BanentHocTh. XMMHYECKOE CTPOEHUE KAK NOPSAJOK COCIUHEHHSI aTOMOB B MOJIEKYJIE COIVIACHO
UX BaJ€HTHOCTH. OCHOBHBIE IIOJIOKEHUS TEOPUU XUMHUUECKOIO CTPOEHUSI OPraHUYECKUX COEAUHEHUH.
[loHATHE O TOMOJOIMH M TOMOJIOTaX, M30MEPUHM U H30Mepax. XUMHUUECKHue (GOpMysibl U MOJENIU
MOJIEKYJI B OPIraHUYECKOU XUMUU. Tunwi ceéa3eil 6 MoNeKy1ax OpeaHu4ecKux 6eujecme.
JemMoHcTpanuu. Mozaenu MOJIEKyJI TOMOJIOTOB M M30MEPOB OPTraHUYECKUX COCIUHEHUN.

Tema 2
YrieBoaopoabl H X NPUPOAHbIe HeTOYHUKH (11/17 )

IIpuponssiil ra3. Ankansl. [Ipupognsiii ra3 kak tommso. IIpenMyiecTsa npupogHoro rasa
nepes ApyruMu Bugamu toruiisa. CocTaB MpUpPOJHOTO rasa.

AJIKaHBbI: TOMOJIOTHYECKHUH Psill, U30MEPHUS U HOMEHKJIATypa aJKaHOB. XMMHUYECKHE CBOMCTBA
aJIKaHOB (Ha MpUMeEpe METaHa U ATaHa): TOPEHUE, 3aMEIECHUE, PA3JIoOKEHUE U JerupupoBaHue. Tunsi
Peakyutl 8 Op2aHU4ecKol Xumuu: paouKaibHulil mexanusm peakyuu. Ilpumenenue aikanog Ha ocHoge
ceoticms. Pewenue 3a0au Ha 8618600 opmyiL.

AJIKeHbl. DTHIEH, €ro IMoJlydeHHe (IeruaApupoBaHUEM 3TaHa M JAErHjparaleil 3TaHola).
XUMHUYECKHE CBOMCTBA ATUJICHA: TOPEHHE, KaYeCTBEHHbIE peakiuy (oO0eciBeurnBaHne OPOMHOI BOJIBI U
pacTBopa NEepMaHraHaTa Kajus), THApaTanus, IoJuMepusauus. HMounwili mexanusm peaxyui.
[TonuaTHieH, ero cBolcTBa U MpUMeEHeHHe. [[puMenenne sTuieHa Ha OCHOBE CBOMCTB.

AJkanmeHbl M kayuyku. [lonsarue o0 ankaaueHax Kak yriIeBOJOPOJAX C JABYMs ABOMHBIMHU
CBA3sIMM. XHMMHUYECKUE CBoiicTBa OyrajnueHa-1,3 u u3omnpeHa: obecrBeurBaHHE OpPOMHOM BOJBI U
MIOJINMEpU3alus B KaydyKu. Pe3nHa.

AJIKMHBI. ALIETUJIEH, €ro IOoJydyeHUEe MUPOJIU30M MeTaHa U KapOWJHBIM CIIOCOOOM.
XUMHUYECKHE CBOWCTBa alleTWJIEHA: TOpeHHe, OOeclBeuYnBaHHE OpPOMHOW BOJIbI, NMPHCOEIUHEHHE
XJIopoBojiopoZia M Tujparauusa. [lpumeHeHue aineTuiaeHa Ha OCHOBE CBOMCTB. Peakuus
MIOJINMEpU3alui BUHWIXJIopUa. [[oMMBUHWIXIIOpU U €10 IPUMEHEHHUE.

Ben3zon. [lonyuenue OeH3osma M3 rekcaHa W aleTUICHA. XUMHUYECKHE CBOMCTBa OeH3o0ia:
ropeHue, raloreHupoBaHue, HuTpoBaHue. [Ilpumenenne GeH3071a HA OCHOBE CBOWCTB.

He¢rsb. CocraB u nepepadotka HegTH. HedrenpoaykTsr.

JeMoHcTpanum. ['opeHue MeraHa, 3TWiIeHa, aneruiaceHa. OTHOIIEHHWE METaHa, AITHIICHA,
arieTusieHa W O€H30JIa K pacTBOpY IMepMaHraHara kaiusg u OpomHoi Boje. IlomyueHue sTuiieHa
peakiuen JeruapaTalliyd STaHONA, aleTUIeHa KapOMIHBIM crocoboMm. Pasnokenue kayuyka mnpu
HarpeBaHuu, UCIBITAHUE MTPOIYKTOB Pa3IOKEeHUs HA HenpeaenbHocTh. Komtekius 00pa3ioB HepTu u
He(PTENPOYKTOB.

JlaGoparopHbie onbIThl. 1. OnpeaeneHue 3JI€EMEHTHOTO COCTaBa OPraHUYECKUX COEAUHEHHI.
2. M3roToBieHne Mojeel MOJIEKyIN yriieBoaopooB. 3. OOHapyKeHHe HelpeleNbHbIX COeIMHEHUN B
xuakux Heprenpoaykrax. 4. Ilomydenue u cBoiicTBa aneruiieHa. 5. O3HaKOMIIEHHE C KOJUIEKIHEH
«HedTb 1 pOAYKTHI €€ nepepaboTKm».

Tema 3
Kucaopoacoaep:kamme oprannyeckue coelMHEHUs U UX NPUPOAHbIE HCTOYHUKHU
(10/20 u)
EnvHCTBO XMMHYECKOM OpraHU3alMMd >KUBBIX OpPraHU3MOB. XUMHUUYECKUU COCTaB KUBBIX
OpraHu3MOB.



Cnuprsl. [lonydenue sTaHona OGpokeHUEM IUIIOKO3bI U TMIpaTaliel sTuiaeHa. [ uapoxkcuibHas
rpymnmna kKak GpyHkiuonanbHas. [IpeacraBienue o BOZOPOAHOM CBsI3U. XMMHUYECKHUE CBOMCTBA ATAHOJIA!
rOpeHue, B3aMMOJEHCTBHE C HaTpUeM, 0Opa3oBaHHME MPOCTBIX M CIOXKHBIX 3(UPOB, OKHUCIECHHE B
anprerusa. IlpuMeHeHue »dTaHOJAa HAa OCHOBE CBOMCTB. AJIKOTOJIM3M, €ro IIOCIEACTBUA U
IIPENYNPEXKICHUE.

[TonsiTue © TpeneNbHBIX MHOTOATOMHBIX —CIUPTax. [JIMIEpUH Kak MpPEACTaBUTEIb
MHOIOaTOMHBIX cnupToB. KadecTBeHHas peakuuss Ha MHOroaToMHble cnupTel. IIpumeneHune
[JIMLEpHUHA.

Kamennplii yrogp. ®enos. Kokcoxummyeckoe mpou3BOJCTBO U €ro npoaykuus. Ilonydenue
(eHoNMa KOKCOBaHMEM KaMEHHOTO yIiisl. B3aummMHOe BIUSHHE aTroMOB B MoOJeKyne (eHoma:
B3aUMOJICHCTBHE C TUAPOKCHJIOM HaTpus M a30THOM kuciortol. IlonmkonneHcauus ¢eHona ¢
dbopManbaeruioM B eHoopopMaTbICTHAHYI0 cMoiy. [IpuMeHenne heHoIa Ha OCHOBE CBOWCTB.

Auabaernasbl. [lonydyeHne anpaernioB OKUCICHUEM COOTBETCTBYIOIUX CIIUPTOB. XUMHYECKHE
CBOMCTBA aNbJETUWJOB: OKHCIEHHE B COOTBETCTBYIOIIYIO KHCIOTY W BOCCTaHOBJIEHHE B
COOTBETCTBYIOLIMH cupT. [Ipumenenue Gopmanbiernia u aeranbIeruja Ha OCHOBE CBOUCTB.

KapOonoBble KkucJa0Tbl. [lomydeHne KapOOHOBBIX KHCIOT OKHCICHHEM  ajibJICTHIIOB.
XUMHUECKUE CBOWCTBA YKCYCHOH KHCIIOTBI: OOIIME CBOMCTBA C HEOPraHMYECKUMH KHUCIOTaMU M
peakuus 3tepudukanuu. [[puMeHeHHe YKCYCHOW KHCIOTHI Ha OCHOBE CBOMCTB. BEICIINE >KHpHBIC
KHCJIOTHI Ha IPUMEPE NAJIbMUTUHOBOU U CTEAPUHOBOM.

Crnoxuble 2¢gupsl 1 xupsl. [lomyuenne caoxHbIX 3QUpoB peaknuen dTepudukanmn. CIoxHbIC
3¢upsl B Ipupoje, ux 3HaueHue. [IpumeHeHne cinoxHeIx 3(pUpPOB HA OCHOBE CBOMCTB. Pewenue 3adau
Ha 6v18600 (opmyn.

Kupbl kak ciaokHble dQHPBI. XUMUYECKHE CBOMCTBA XHUPOB: THAPOJIN3 (OMBUICHHE) U
TUJIPUPOBAHKE KHUJIKHUX KUPOB. [IprMeHeHne )KupoB Ha OCHOBE CBOWCTB.

YriaeBoabl. YINeBOAbl, MX KiIacCH(UKaLuUsA: MOHOcaxapuisl (TJIFOKO3a), AMCaXapuibl
(caxaposa) u monMcaxapuabl (KpaxMaia W IeJUIr0103a). 3HaUeHHUEe YIIeBOJOB B JKUBOW MPHUPOJIE U B
KU3HU YEJIOBEKA.

['moko3a — BeIIECTBO € JBONCTBEHHOW (YyHKIMEW — albJeruIoCnupT. XUMHYECKHE
CBOMCTBA TJIIOKO3bl: OKHCJEHHE B TJIIOKOHOBYIO KHUCIJIOTY, BOCCTAaHOBJIEHHE B COpPOUT, OpoxeHue
(MOJI0YHOKHCIIOE U cIUPTOBOE). [IpuMeHeHue ri1toKo3bl Ha OCHOBE CBOMCTB.

Jucaxapuabl U nojaucaxapuiabl. lloHATne o peakuusx MOIMKOHJIEHCALMM M THMAPOJIN3A Ha
IIpUMEPE B3aUMOIIPEBPALIEHUI: TJIFOK03a <-> OJINCAXapH.

Jemoncrpanun. Oxucienue cnupra B anpaeruj. KadecTBeHHas peakuys Ha MHOTOATOMHBIE
cnupthl. Komnekuus «KameHHBIN yrosib U NPOIYKTHl €ro nepepaboTku». PacTBopumocTs geHona B
BOJIe TIpU OOBIYHOI Temmeparype M NpH HarpeBaHuu. KauecTBeHHble peakuuu Ha ¢eHoia. Peakius
«cepeOpsHOrO 3epKajiay ajlbJeru/ioB U TIOKO03bl. OKHUCIIEHUE adbJETUI0B U TIIOKO3bl B KHCIOTHI C
nomoineko ruapokcuaa menu (I1). IloxydeHne ykCycHO-3TUIIOBOTO U YKCYCHO-H30aMUIIOBOTO (HPOB.
Komnnekuus a¢pupnbix Macen. KauecTBeHHas peakius Ha Kpaxmal.

JlabopaTopubie omnbiThl. 6. CBoiicTBa »THIIOBOro cnupra. 7. CBoiicTBa riuuepuHa. 8.
CgoiictBa popmanpaeruna. 9. CpoiictBa ykcycHor kucnoThl. 10. CoiicTBa xwupoB. 11. CpaBHeHHE
CBOMCTB pacTBOPOB MbLIa U CTUPATIBLHOTO nopouika. 12. CpolicTBa rimoko3sl. 13. CBoiicTBa kpaxmaiia.

Tema 4
A3oTco/ep:Kalue cCoeIHHEHNs M MX HAXO0K/IeHUue B :KuBoii npupojae (5/114)

Amunbl. [lorstue 06 amwuuax. [lomydeHwe apomMaTHyecKOro amMuHa — aHWIMHA — W3
HUTpOOEH30J1a. AHWIMH Kak OpraHMYeckoe OCHOBaHWE. B3anMmHOe BIusSHUE aTOMOB B MOJEKYJie
aHWIWHA: OCJIa0JICHHe OCHOBHBIX CBOWCTB M B3aMMoOjeWicTBHE ¢ OpomHOW Bojoi. [Ipumenenue
AQHWJIMHA HA OCHOBE CBOWCTB.

AMUHOKHCIOTHI. [lonydeHre aMHHOKHUCIOT U3 KapOOHOBBIX KHCIOT U THUAPOIU30M OEIIKOB.
XWMHYECKHE CBOWCTBA aMUHOKHCIIOT KaK aM(OTEPHBIX OPTaHUYECKUX COCTMHECHUN: B3aUMOICUCTBUE

5



CO IIENOYaMM, KHUCIOTaMH M JAPYr ¢ ApyroMm (peakuusi nojukoHaeHcanuu). [lentuaHas cBs3b U
nonunenTuabl. [IpyuMeHeHne aMuHOKUCIIOT HA OCHOBE CBOMCTB.

beaku. Ilonydenue OenkoB peakuueld MOJIMKOHIEHCAIIMM aMUHOKHUCIOT. IlepBuuHas,
BTOpPUYHAS M TPETHYHASI CTPYKTYPHI OCJIKOB. XUMHUYECKHE CBOWCTBA OEIKOB: TOPCHHE, ACHATYPAIIUS,
TUAPOJIU3 U IIBETHBIE peakiu. buoxumuueckue GyHKIIMN OEIKOB.

I'eneTnueckas CBA3bL MKy KIACCAMU OPraHUYECKHX COeTUHEHMA.

HyxkneunoBble kucea0Tbl. CHHTE3 HYKJICHMHOBBIX KUCIOT B KJIETKE M3 HYKI€oTUAOB. OOuimii
wian ctpoenus Hykieoruna. CpaBuenue crpoenus u ¢ynknuii PHK u JIHK. Ponb HykiemHOBBIX
KHCIIOT B XpaHEHHUH U Mepeaaue HaciencTBeHHOM nHpopmaruu. [lonsatue o OMOTEXHOIOTUN U T€HHOM
WHXXEHEPUHU.

HemoncTpaumuu. BzaumopeiicTBMe amMMuUaka W aHWIMHA C COJSIHOM KuUCIOTOM. Peakius
aHWIMHA C¢ OpoMHOM BOjoM. JlokazarenbCcTBO HadW4Ms (PYHKIMOHAIBHBIX TPYNI B PacTBOpax
aMUHOKHCIIOT. PacTBopeHue u ocaxaeHue 06ernkoB. L[BeTHbIe peakiuu O€NKOB: KCAHTOMPOTEHHOBAS U
ouyperoBas. ['openne nTuubero nepa u mepctssHold HUTH. Moaens mosekynsl JJHK. Tlepexomsr: sTanomn
—» stiiieH — P> STIIeHIIMKOs —P> oruneHrkorsT memu (11); aTanon —> sranHans —WP> 3TaHOBas
KHCJIOTA.

JlabopaTopHublie onbIThl. 14. CBolicTBa OENKOB.
IIpakTuyeckas padora Ne 1. neHTudukanus opraHiyecKux COeTUHEHHH.

Tema 5
BuoJiornyecku aKTHBHbIE Oprannyeckue coexunuenus (1/64)

®epmenThl. DepMEHTHI KaK OMOJIOTMYECKUE KaTalu3aTopbl 0eKoBOM mpupoabl. OcoOeHHOCTH
¢byHkunoHupoBanusi (epMeHTOB. Poib (hepMEHTOB B JKHM3HENEATEIBHOCTH >KUBBIX OPraHU3MOB U
HapOJIHOM XO35I1CTBE.

Burtamunsl. [lonsatue o ButamuHax. HapyiieHus, cBsi3aHHblE ¢ BUTAMMHAMH: aBUTAaMHHO3BI,
THITIOBUTAMUHO3Bl M THIEPBHUTaMUHO3bl. Butamma C Kak TpeAcTaBUTENb BOJOPACTBOPUMBIX
BUTaMMHOB M BUTAMHH A KaK IpeACTaBUTEINb )KUPOPACTBOPUMBIX BUTAMHHOB.

I'opmonsl. [ToHSATHE O TOPMOHAX KaK TyMOPAIBHBIX PErylIsATOpax KU3HEICSITEIbHOCTH KHBBIX
opranu3MoB. VHCYIMH M aJpeHaJMH Kak HpeAcTaBuTenud ropmMoHoB. [Ipodunakrtuka caxapHOro
nuabera.

JlekapctBa. JlekapcTBeHHass  XUMHA. AcCHUpPUH. AHTHUOMOTHKM M JUCOAKTEpHO3.
Hapxotuueckue Bemecta. Hapkomanus, 60ps0a ¢ Hell u npodunaktuka

JemoncTpanuu. Pa3znoxeHue mNepokcuaa BOAOPOJAa KaTala3oil CBIPOro Msca MU CBIPOTO
kaprodensa. Komnekmus CMC, conepxkammx 5SH3uMBL Mcenbitanue cpeasl pactBopa CMC
MHAUKAaTOpHOU Oymaroi. Mimroctpammu ¢ ¢ororpadusMu >KMBOTHBIX C Ppa3IMYHBIMU (OpMaMu
aBUTaMHHO30B. KOJJIEKIMsS BUTAMHHHBIX TpenapaTtoB. VcmbITaHue cpefbl pacTBopa acKOpOMHOBOI
KHUCJIOTBl MHIMKATOpHOM Oymaroil. McmbiTaHMe anTeyHOro Impernapara WHCYJIMHA Ha Oelok.
JlomaniHsisi, 1abopaTopHasi U aBTOMOOMIIbHAS anTeuKa.

Tema 6
HckyccTBeHHBIE M CHHTETHYECKHE MotuMepbI (4/5 )

I/ICKYCCTBGHHble MMOJIMMEPHEI. HOJ'Iy‘-ICHI/Ie HCKYCCTBCHHBLIX ITOJHMEPOB, KaK IIPOAYKTOB
XUMHAYECKON MOJUGUKAIIUH TIPUPOTHOTO TIOJTMMEPHOTO ChIpbsl. ICKyCCTBEHHBIC BOJIOKHA (alleTaTHBIN
IIeJIK, BUCKO3a), X CBOICTBA U MPUMEHEHHE.

CuHTeTHYeCKHEe  MOJUMEphl.  [loJydeHHE  CHHTETHYECKHUX  IOJUMEPOB  PEaKIMsIMU
MOJMMEPHU3aIMK ¥ MOoJUKOHAeH A, CTPYKTypa MOJMMEPOB: JTHHEHHAS, pa3BeTBICHHAS
" IPOCTpPpaHCTBCHHAA. HpeIICTaBI/ITeJII/I CUHTCTHUUYCCKHUX IIJIaCTMACC: IMOJHUITUIICH HU3KOT'O U BBICOKOI'O
JaBJICHUS, TOJTUITPOIMIICH U MOTMBUHIIXIOpH . CHHTETHYECKHE BOJIOKHA: JIABCAH, HUTPOH U KaIpOH.

I[eMOHCTpaI[I/IH. KOHHCKHI/I}I miacrMacc " I/ISIICHI/Iﬁ 13 HHUX. KOHHCKHI/H/I HCKYCCTBCHHBIX U
CHHTCTUYECKUX BOJIOKOH U M3JCIUi M3 HUX. Pacrmo3HaBaHHe BOJIOKOH MO OTHOIICHHIO K HAIPEBAHHIO
U XUMHUYCCKUM pCAKTUBAM.
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JlabopaTopHble onbITHI. 15. O3HaKOMIIeHHE C 00pa3IaMu IIacTMAcC, BOJIOKOH M Kay4yKOB.
IIpakTuyeckas padora Ne 2. Pacrio3HaBaHuE M1J1aCTMAcC U BOJIOKOH.

Coaepxanue yueOHoro kypca «Xumus 11 kiaace»
Tema 1
Ctpoenue atoma u nepuoguueckmii 3axon /I. U. Menneseea (2/4 )
OcHosHbie cgedenusi 0 cmpoeHuu amoma. SIapo: MPOTOHBI U HEUTPOHBI. M30TOMBI. DJIEKTPOHHI.
DnexTpoHHas 000J04YKa. DHepreTHUecKuil ypoBeHb. OCOOEHHOCTH CTPOSHUS JEKTPOHHBIX 000JI0UYEK
aTOMOB JIEMEHTOB 4-TO M 5-TO mepuoAoB nepuoanyeckor cuctemsl Jl. . MenneneeBa (mepexoaHbIx
aneMmeHToB). IloHsATue 00 opOuTtansax. S- HUp-opOUTANU. DJIEKTPOHHBIE KOHPUIypaluud aTOMOB
XUMHUYECKUX IJIEMEHTOB.
Ilepuoouueckuii 3axon /[. U. Menoeneesa 6 ceeme yuenuss o cmpoeruu amoma. Otkpeitue J[. U.
MeHeneeBbIM EPUOANYECKOTO 3aKOHA.
[Teproanueckast cuctema xuMudeckux ameMmeHToB J[. 1. MenzaeneeBa — rpadudeckoe 0TOOpakeHUE
MEPUOINYECKOr0 3aKOHAa. PU3MUECKUI CMBICI MOPSAKOBOIO HOMEpA 3JIEMEHTa, HOMEpa mepuoja u
HOMepa rpymnnbl. BaneHTHbIe 37eKTpoHBl. [IpuyrHBI M3MEHEHUsT CBOMCTB 3JIEMEHTOB B IMEPUOAAX U
rpynnax (TJaBHBIX MOATPYyNNax). 3HAYEHHE MEPHUOJUYECKOr0 3aKOHA U IMEePHOJUYECKOM CHCTEMBI
XuMH4YecKux 35eMeHToB . . MenaeneeBa 1uis pa3BUTHS HAYKH M IOHUMAHUSI XUMUYECKOW KapTUHbI
MHUpa.
JemMoncTpanun. Paznudabie GopMBbI IEPHOIUIESCKON CUCTEMBI XUMUYECKHX deMmeHToB JI. Y. Men-
JieseeBa.

Tema 2

Crtpoenue BemecrBa (11/22 )

Honnasa xumuueckas ceazv. Katnonsl u aHnoHbl. Kiaccudukanus noHoB. MIoHHBIE KpUCTAIIMYECKHUE
pemerku. CBOWCTBA BEUIECTB € ATUM TUIIOM KPUCTAUINYECKUX PEIIETOK.

Kosanenmnasa xumuuecxasn c6:13v. INEKTPOOTPULATENBHOCTD. [lonspHas U HemosipHas KOBAaJEHTHbBIE
cBs3u. Junoink. [longpHOCTH CBSI3M U MOJSIPHOCTH MOJEKyJbl. OOMEHHBIN U JOHOPHO-aKIENTOPHBIN
MEeXaHU3Mbl O00pPa30BaHMs KOBAJIEHTHOM CBA3M. MOJIEKYNIsIpHbIE W AaTOMHbIE KpHCTaNINYeCKHe
pemerku. CBoWCTBa BEUIECTB C ATUMH TUIIAMU KPUCTAJUIMUECKUX PELIETOK.

Memannuyeckaa xumuueckas c6a3b. OCOOCHHOCTH CTPOEHHMs aTOMOB MeTajuloB. MeTauinyeckas
XUMHYECKas CBSI3b M MeTaJUIMUecKas KpucTajuiMueckas penierka. CBONCTBA BELIECTB C ATUM THUIIOM
CBA3U.

Booopoonas xumuueckas ceéazvb. MeXMONEKyNsIpHas U BHYTPUMOJIEKYJISIpHAs BOJOPOJHAs CBSA3b.
3Ha4yeHue BOJJOPOTHOMN CBSI3U /ISl OpraHU3aluu CTPYKTYp OHOTIONINMEpPOB.

l'az006pasnoe cocmosinue, sewyecmea. Tpu arperaTHbIX COCTOSHUS BOJbl. OCOOEHHOCTH CTPOCHHUS
ra3oB. MosspHBIi 00beM ra3000pa3HbIX BEILECTB.

[Ipumepsl ra3000pa3HBIX MPUPOTHBIX CMECeW: BO3AyX, NMPUPOAHBIA Ta3. 3arpsizHeHue armochepsl
(KUCTOTHBIE TOKAM, MapHUKOBBINA 3¢ dekT) u 6oprda ¢ HuM. IlpeacraButenu razoo0pa3HbIX BEIIECTB:
BOJIOPOJI, KUCIIOPOJI, YTIIEKUCIBIN I'a3, aMMHaK, 3TUIIeH. VX noimydeHne, coOupanue 1 pacrio3HaBaHUE.
Kuokoe cocmosanue sewpecmsa. Bona. Ilorpebienne Boabl B ObITy M Ha MpOU3BOACTBE. JKEeCTKOCTb
BOJIBI M CIOCOOBI ee ycTpaHeHus. MuHepaabHble BOJbBI, UX MUCIOJIB30BaHUE B CTOJOBBIX U JIEYEOHBIX
nensix. JKuakue Kpuctauisl U X NIPUMEHEHHE.

Teepooe cocmosanue sewecmea. AMophHbIE TBEp/blE BEIIECTBA B IPUPOJE U B XKHU3HHU UEIIOBEKA, UX
3HAUEHUE U IpUMEeHEeHHe. KpucTalinueckoe CTpOEHHE BELIECTBA.
Hucnepcnvie cucmemur. IloHsTHE 0 IuUcHepcHbIX cucteMax. JlucnepcHass (asa M JUCIepCHOHHAs
cpena. Kiaccuduxanust AUCTIEPCHBIX CUCTEM B 3aBUCHUMOCTH OT arperaTHOro COCTOSHUS TUCTIEPCHOM
cpeabl U qucnepcuoHHol (asbl. ['pybonucnepcHble CUCTEMBI: SMYJIbCHH, CYCIICH3UH, a9PO30JIH.
ToHKOAMCIIEPCHBIE CUCTEMBI: TN U 30JI1.



Cocmas eewecmsa u cmeceli. BellecTBa MOJNEKYISIPHOTO M HEMOJEKYJISIPHOTO CTPOCHHsS. 3aKOH
IIOCTOSIHCTBA COCTaBa BelllecTB. [loHsATHE «0s» U €€ Pa3HOBUAHOCTH: MaccoBasl (J0Js 3JEMEHTOB B
COCIMHEHUH, J0JsI KOMIIOHEHTa B CMECH — JOJisi MPUMECEH, N10Ji1 pacTBOPEHHOTO BEILIECTBA B
pactBope) u oObeMHasl.

JemMoHcTpanun. Mojenb KpHCTAJUIMYECKON pemieTku xjiopuaa HaTpus. OOpaslbl MHUHEPAIOB C
WOHHOW KPUCTALUIMYECKON PELIETKOMN: KaJblUUTA, TAIUTa. MOJEIN KPUCTAIUIMYECKUX PELIETOK «CYXO-
ro yjpaa» (wiM wojma), anMmasa, rpadura (WM KBapua). Mojaenb MOJSpHOTO oObema Ta3oB. Tpu
arperaTHbIX COCTOSHUS BOAbl. OOpasipl HAKUMHM B YallHUKE W TpyOax IEHTPaAJbHOTO OTOILJICHHUS.
XKecTtkocTb BoJbI U c11ocO0BI ee yeTpaneHus. [Ipubopsl Ha xkuakux kpucramiax. OOpasibl pa3IuyHbIX
JUCIEPCHBIX CUCTEM: 3MYJIbCHUM, CyCHeH3ul, a’po3oiiel, reneil u 3onei. Koarymsuusa. Cunepesuc.
Dddexr Tunnmans.

JlaGopaTopHbIe ONBITHI

1.ITonydenue, cobupanue 1 pacro3HaBaHUE ra30B.

2. UcnipiTanne Bo/ibl Ha JKECTKOCTh. Y CTPaHEHUE )KECTKOCTH BOJIBI.

3. O3HaKOMJIEHHE C MUHEPATbHBIMH BOJAMH.

4. O3HaKOMJIEHUE C TUCIIEPCHBIMU CUCTEMAMHU.

Tema 3

Xumunueckue peakuuu (10/20 u)

Peaxyuu, uoywue 6e3 usmenenus cocmasa eewjecmes. AmIOTPONUS U AJIJIOTPOIIHBIE BUAOU3MEHEHHUS.
[IpyuuHBl amuIOTpONUM Ha HpuMepe Moaudukanuii kucimopona, yriepoga u ¢ochopa. O30H, ero
ouosornyeckas posb. H3oMepsl 1 nzomepusi.

Peaxyuu, uoywue c usmenenuem cocmasa gewjecmes. Peakui coeTMHEHUS, Pa3I0KEHUS, 3aMeIIeHUs
1 oOMeHa B HEOPTraHWYECKOW U OpraHNYeCKON XUMHUH. Peakiuu sk30- 1 sHg0TepMUUecKue. TeroBoi
3G (}HeKT XUMHUYECKONW pEeaKIMu U TEPMOXMMHUYECKHE ypaBHEHHUS. Peakiuu TopeHus, KaK YacTHBIN
CIIy4ail 3K30TEPMUYECKUX PEaKIUM.

Ckopocmb  xumuuecxoti peakyuy. CKOPOCTb XUMHUYECKOW pEaKIHMU. 3aBUCUMOCTb CKOpPOCTH
XUMHUYECKON peaklMK OT MPUPOJIbl PEarupyroluX BEIIECTB, KOHIIEHTpAIUK, TeMIepaTypsl, IUIOMaIu
IIOBEPXHOCTU CONPUKOCHOBEHMs W Karainusaropa. Peaknum romo- u rereporeHsble. [lonsaTue o
Kataim3e © Katanuzatopax. DepMeHThl Kak OWOJIOTHYECKHE KaTaau3aTopbl, OCOOEHHOCTH WX
(G YHKITMOHUPOBAHHSI.

Obpamumocms xumuyeckux peaxyuii. Heobpatumple u oOpaTumbie XUMHUecKkue peakiuu. CocTosiHue
XUMHUYECKOTO PAaBHOBECHS I OOPATUMBIX XUMUYECKUX peakiuii. CrocoObl CMEIeHUs XUMUIECKOTO
paBHOBecHsl Ha TIpuMepe cuHTe3a ammuaka. [loHsTHe 00 OCHOBHBIX HayudHbIX MPHUHLHUIAX
MIPOU3BOJICTBA HA IPUMEPE CUHTE3a aMMHUAKa WJIM CEPHOM KUCIIOTHI.

Wctunnabie pacTBOpbl. PacTBOpUMOCTD 1 KilacCU(UKALIKS BEIIECTB M0 ’TOMY IPU3HAKY: PACTBOPUMBIE,
MaJjopacTBOPUMbIE U HEPACTBOPUMBIE BELLIECTBA.

Tuoponuz opeanuueckux u Heopeanudeckux coedunenut. HeoOpatumerii tuaponms. OOpaTHMbIHA
rUApoau3 cojeil. I'Mapoian3 OpraHM4ecKuX COEOUHEHHM U €ro IpakTU4YEeCKOe 3HA4YEeHHE M
MOJIy4€HUs TUJIPOIM3HOTO CIIUPTa U MbLIA.

Oxucaumenvrno-eoccmanosumenvuvie  peaxyuu. CreneHb okuciaeHus. OlpeneneHue CTENeHU
okucieHus no Qopmyne coenvHeHus. IloHaTHe 00 OKHCINTENHHO-BOCCTAHOBUTENBHBIX PEAKIUAX.
OxucieHye 1 BOCCTAHOBJIIEHUE, OKUCIIUTENb U BOCCTAHOBUTENb.

Onexmpoau3s. DIEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN MIPOLECC. DIEKTPOJIN3 PaCIlJIaBOB
U PACTBOPOB Ha mpuMepe Xxjopuaa Harpus. [lpakTuyeckoe NPUMEHEHHME 3JIEKTPOIM3a. OJIEK-
TPOJINTUYECKOE MTOTYYEHUE ATFOMUHHS.

JeMoHcTpanmuu. 3aBUCHUMOCTb CKOPOCTH pPEaKIMM OT IPUPOJAbI BEUIECTB HA IpUMEpPE
B3aUMOJICMCTBUSL PACTBOPOB PAa3JUYHBIX KHCIOT OJWHAKOBOW KOHIIEHTPALMM C OJWMHAKOBBIMHU
rpaHyjaMu IIMHKA U B3aUMOJICUCTBHUS OJIMHAKOBBIX KYCOUKOB pa3HBIX METAJJIOB (MarHus, LHMHKA,
Keyne3a) ¢ COJITHOM KHCJIOTOW. B3amMopeiicTBHe pacTBOPOB CEpHOM KHUCIOTBI C pacTBOpaMu
THOCYNb(aTa HATPHUS PA3NTUIHON KOHIICHTPAIMU U TeMIiepaTypbl. [IpuMepbl HEOOpaTUMBIX PEaKIIHii,
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UAymux ¢ oOpa3oBaHMEM OcCajKa, raza WiIM BoAbl. B3zaumopeilicTBue TWUTUS U HATPUS C BOJIOW.
OO0pa3supl KPUCTATUIOTUIPATOB. VICTIBITAaHHE PACTBOPOB AJIEKTPOIIMTOB M HEIIEKTPOIUTOB HA MPEAMET
JUCCOIMAMU. 3aBUCUMOCTh CTENEHU JJIEKTPOJIUTUYECKOW JUCCOLMALNUUA YKCYCHOW KHCIOTBI OT
pasbaBienust pactBopa. ['maponu3 kapbuga kampius. [ uaponns kapOOHATOB IIETOYHBIX METAJLIOB U
HutparoB 1uHKa win cBuHOa (ll). Ilomyuenume wmbima. Ilpocreiinne OKUCIUTENHLHO-BOCCTA-
HOBUTEJBHBIE PEAKLUHH: B3aUMOJCHCTBHE LHMHKA C COJIIHOM KHUCIOTOM M JKejle3a € PacTBOPOM
cynbpara memu (II). Monens snektponmzepa. Monenb 3JIEKTPOIUM3HON BaHHBI IS TOJYYCHHS
AITIOMUHHUSL.

JlabGopaTopHble ONBITHI.

5. Peaknus 3aMeIIeHUS] MEIM KEJIE30M B PACTBOPE METHOTO KyIIOpOca.

6. Peakuuu, uaymue ¢ oOpa3oBaHHeM OcaJiKa, ra3a U BOJIBI.

7. ITonyuyenue Bogopoaa B3aUMOJICHCTBUEM KUCIIOTHI C ITTHKOM.

Tema 4
BemecTBa u ux cBoiicrea (11/22 u)
Memanner. B3anMopelicTBUe METaUIOB ¢ HEMETAUIAMU (XJIOPOM, CEpod U KuciopoaoM). Biaumo-
NEHCTBHE WIENIOYHBIX U IIEIOYHO3EMENbHBIX METAUIOB C BOJOW. ODIEKTPOXUMHYECKHH pPsij
HaNpsDKEHUKA ~ METAJUIOB.  B3ammopaeicTBhe METauioB C  pacTBOpaMu  KHUCIOT H  COJIEH.
AnromuHOTEepMUs. B3auMoelicTBrUe HATPUA C 3TAHOJIOM U (PEHOIOM.
Kopposust metamios. [ToHsTHE 0 XMMUYECKON U 3JIEKTPOXUMHUECKOM KOPPO3UH MeTaIIoB. CriocoObl
3aIUThl METAILJIOB OT KOPPO3HH.
Hememannwi. CpaBHUTENbHASI XapaKTEPUCTUKA TAJIOI€HOB KaK HauOosiee TUIIMYHBIX MpPEeACTaBUTENEH
HeMeTalioB. OKUCIUTEIbHBIE CBOMCTBA HEMETAIIOB (B3aMMOJICHCTBIE C METAJUIAMU M BOJIOPOIOM).
BoccranoButenbHble CBOICTBA HEMETAUIOB (B3aMMOJEICTBHE € 0oJiee 3IEKTPOOTPHULIATEIbHBIMU
HEMeTallJIaMH U CIOXHBIMU BEIIECTBAMH-OKUCIUTENSIMH ).
Kucnomer neopeanuueckue u opeanuueckue. Knaccupukanus KucioT. XMMHUECKHE CBOWCTBA KUCIIOT:
B3aUMOJICIICTBUE C METalNlaMH, OKCHUJIAMHU METaJUIOB, TMAPOKCUAAMH METAJJIOB, COJSIMU, COUPTaMHU
(peakmust stepudukamnum). OcoObie CBOWCTBA a30THOM U KOHIIEHTPUPOBAHHOW CEPHON KUCIIOTHI.
OcHoganus Heopeanuyeckue u opeanudeckue. OCHOBaHUS, NX KiaccupuUKalus. XUMHUIECKHE CBONCTBA
OCHOBaHUM: B3aWMOJEWCTBUE C KHUCIOTaMH, KHCIOTHBIMH OKCHJIaMU M coisiMU. Pasnoxenue
HEpPacTBOPUMBIX OCHOBAHMIA.
Conu. Knaccudukanus coneit: cpejHue, KUCIble 1 OCHOBHbIE. XMMUYECKHUE CBOMCTBA COJIEH: B3auMO-
NEHUCTBUE C KUCJIOTaMH, LIeN0YaMu, MeTajulaMu U cojisiMu. [IpencraBurenu cojieil M MX 3HAYEHUE.
Xnopua HaTpud, kapOoHaT Kaiublus, (ocdaTr kanplus (CpeaHHe COJM); TUAPOKApOOHATHl HATPUS U
aMMOHHUS (KUCJIBIE COJIHN); THIpoKcokapOoHaT Meau (1) — manaxut (OCHOBHAs COJIb).
KauecTBeHHble peakuMu Ha XJOpHUI-, Cylb(dar-, U KapOOHAT-aHUOHBI, KATUOH AMMOHUS, KaTHOHBI
xenesa (1) u (111).
I'enemuueckas c6:a3b6 MedxHcoy KIACCaMU HEOP2AHUYECKUX u opzanuyeckux coeounenuil. Ilonarue o
TEHETUYECKON CBSI3M W TEHETUYECKHX psiaax. ['eHeTmueckuil psig Meramuia. ['eHeTHueckuil psij
HeMmeTaiia. OcOOEHHOCTH F€HETHUECKOT 0 Psijia B OPraHUYECKON XUMUH.
Jemoncrpanun. Komnekuus oOpas3ioB MeTamaoB. ['opeHHe MarHusi W allOMHHHS B KHCIOPO/IE.
B3aunMogelicTBue  MICIOYHO3EMEIBHBIX  METAJUIOB C  BOJOH. BsauMmopeiictBue Memu
KOHILICHTPUPOBAHHOM a30THOM KUCIOTOMN. Pe3ynbTaTsl KOPpO3UU METAIIIOB B 3aBUCUMOCTHU OT YCJIOBUM
ee nporekaHus. Kostekuust oOpas3noB HemerauioB Pas3baBiieHne KOHLEHTPUPOBAHHOM CEpHOM
KHMCIIOTHI. B3anmozeiicTBie KOHIIEHTPUPOBAaHHOW CEPHON KUCIIOTBI C CaxapoM, LEJII0I030M U MEBIO.
OO6pa3ibl MPUPOAHBIX MUHEPAJIOB, COACPKAIINX XJIOPUJT HATPHS, KapOOHAT KabIus, (hochaT KaIbIHs
u ruapokcokapbonar memau (I1). OOpasmpl MUIEBBIX MPOMYKTOB, COJAEPKAIIMX THUIPOKAPOOHATHI
HaTpUsl U aMMOHUS, UX CIIOCOOHOCTh K Pa3JIOKEHUIO MPHU HArpeBaHUU. ['alieHue coibl YKCYCOM.
KauecTBeHHbIE peakiii Ha KATUOHBI U AHUOHBI.
JlabGopaTopHbie ONBITHI.

8. HcnbITanue pacTBOPOB KUCIIOT, OCHOBAHUH M COJIEH WHAMKATOPAMH.



9. BzanmopneincTBre CoNsTHOM KUCIOThHI U pacTBOpa YKCYCHOM KHCIJIOTBI C METaJUIAMH.

10. B3anMopelicTBHE COITHOM KMCIIOTBI M pAaCTBOPA YKCYCHOM KUCJIOTBI C OCHOBAaHUSIMHU.

11. B3aumopeiicTBrE COJISTHON KUCIIOTHI M PACTBOPA YKCYCHOW KUCITIOTHI C COJISIMH.

12. Tlony4yeHue 1 cBOIICTBa HEPACTBOPUMBIX OCHOBAHUM.
IIpakTuyeckass padora 1. Mucrpykraxx nmo Tbh. Pemienue skcneprMMEHTaNbHBIX 3a/7ad IO TeMeE
«MeTaibl 1 HEMETaIUIIbI»
IIpakTuyeckass padora 2. Uucrpykraxxk no Tb. Pemienne »sKcnepuMeHTaNIbHBIX 3ajad Ha
UICHTH(PHUKAIUIO OPTAHUYECKUX M HEOPTAaHMYECKUX COCTUHCHHA.

TemaTH4eckoe MIIAHUPOBAHUE
10- 11 kiaaccnl

Ne Tema KomnuecTBo Buasl gestenbHOCTH 00y4YarOmuXCcs

n/m 4acoB
BBenenue 1/1 -OTIpe/ie/ieHHe TEMbl, BBIIBI)KCHHE THUIOTE3HI,

1 | Teopus crpoerus /8 LeNienoaranie, OnpeneieHue 3a/1ad, CO3JIaHHe
OpraHMHECKHX aJITOPUTMa BBITIOJHEHHS, 3alUTHl U peau3aliu
COEIMHEHUH] HpOCKTA,

2 | VB u ux npuposnsie 11/17 -yqacTue B JUCKYCCHM 1O  PELICHUIO
HCTOUHHKH MPOOJIEMHOTO BOTIPOCA,

-CaMOOLICHUBAHHE;

3 Kucnoponaconepxamiue 10/20 -pabota c pa3Iu4HBIMU HUCTOUYHUKAMU
OpraHuYecKHe nHpopmauu c HH(pOPMaITMOHHBIMHU
COCIMHEHUS NCTOYHHUKAMMH,

4 A3OTCOI[ep)KaH_[I/Ie 5/1 1 -IpaBUJIbBHOCTb OTBE€Ta Ha MOCTaBIICHHBIN
COEMHEHNS U HX BOTIPOC, yMeHHE (HOPMYyTUPOBATH BOTIPOC;
HaXO0XJEHUE B KUBOU -pemenne KO3 ,TPU3;
pupoIe -OTBET IO TECTOBBIM 3aJ[aHHSIM;

-KOJUIEKTUBHOE  3alojiHeHHe  o0oO1aromei

5 Buonornuecku 1/6 TAGIHIIBE
aKTHBHBIC -[IPAaBUJILHOCTh  BBIMOJHEHHS  MPAKTHYECKUX
OpraHHteCKNC paboT, yMeHHME NOCTaBHTh  1I€Nb, CO3]aTh
BCHICCTBA QJITOPUTM BBITIOJHEHHUs MPAKTHYECKOH paboTBhI,

6 HckyccTBeHHbBIE U 4/5 3aIHCATD BBIBOIL,

CHHTCTUHCCKNEC -yMEHHE HCIIOJIb30BaTh 3HAHUS HA IPAKTHUKE
HOJTUMCPBI -yMEHHE COCTABISITH OMPENCICHUS H3yIaeMbIX
Hroro (10 kiacc) 34/68 TIOHSITHiA;

1 Crpoenue aTONia A 2/4 -paboTa ¢  WIUIIOCTpAllMAMH,  TaOJUIIAMH
MEPUOTNICCKAN 3aKOH yaeGHHKa;

1. Menneneesa -paboTa ¢ TEKCTOM Y4eOHHUKa;

2 Crpoenue BemecTsa 11/22 -CO3/IaHKe Ki1acTepa, cxeMbl «Dumodoyn».

3 | Xumuyeckue peaknmu | 10/20 ~COCTABIISIIOT «TOJICTBIE» M «TOHKHE BOIPOCH,

4 | BemecrBa u ux 11/22 -aHAIM3UPYIOT U OLEHUBAIOT LEIECBBIE H
CBOKCTBA CMBICIIOBBIE YCTaHOBKM B CBOMX JCHCTBUAX H
Hroro (11 knacce) 34/68 MOCTYIKAaX MO OTHOUIEHUIO K CBOEMY 3/I0POBbIO,

MOCTICICTBUSL  BIMSAHUS (HaKTOPOB pHUCKAa Ha
3JI0POBbBE;

-000CHOBBIBAIOT MEPHI MPOPHIAKTHKH BPEIHBIX
TIPUBBIYEK;

-BBISIBJISIIOT, OOOCHOBBIBAIOT ~ 3KOJOTMYECKHE
po0IeMBl ¥ IPEAJIAraloT NyTH UX PELICHUSL.
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