ONTUSTIK-QAZAQSTAN Q0 SOUTH KAZAKHSTAN

MEDISINA MEDICAL ' P \
AKADEMIASY ACADEMY
«OHTyCTiK KasakcTaH meavumna akagemusice» AK N Y/ AO «iOxno-Kasaxcr: V
IOKMAY * T 044-77/

Kadenpa «DapmanesTuaeckue JUCHHMIUIMHBD MEAMLMHCKOrO Koyuiemka npu AO

Meroauueckue yka3aHus U1 NPAKTHIECKHUX M 1abOPaTOPHBIX 3aHATHH TCip u3 76

MeauuuHCKHl KOJUIEK NPH
AO «lOxkno-Kazaxcranckas MeJHIHHCKASA aKaJeMHD)

METOJUYECKHUE YKA3ZAHUA JJISI IPAKTUYECKHUX U JIABOPATOPHBIX 3AHATHIA

JIMCIMIUIMHB/ MOLY IS « XUMUS»

CneuunansHocts: 09120100 - «Jleue6Hoe aenox», 09130100 - «CectpuHcKoE AENON,
09110100 - «Cromaronorus», 09110200 - «Oproneanyeckas CroMaToOIOrHs»
Ksamnpukanus: 4509120101 - «Densamepy, 4509130103 - «Mencectpa o6wei npakTHKm»,
4509110102 - «TanTrcm, 4509110201 — «3y6HO# TEXHHUK.

Kypc: 1

Cemectp: 1

dopma KOHTpos: DK3aMeH

OO6mas Tpyn0eMKOCTh BCero 4acos/kpeautos KZ: 144/6
AynuTopHOE 3aHATHE, cuMysuus: 144

I biMkenT, 2023




ONTUSTI-QAZAQSTAN  -2dB0~  SOUTH KAZAKHSTAN

MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTYCTiIK KazakcTan MeauuvHa axagemmsacui» AK ¢ AO «lOxHO-KasaxcraHcKast MEOVULIMHCKAR aKafieMus»

Kadenpa «PapmanesTuuecKue JHCLHMIUTHHBD) MEAUIMHCKOro koyemka npa AO «FOKMA» 044-77/
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PacMOTpeH 1 peKkOMEHI0BaH Ha 3acelaHuu kadenpbl «PapMaLeBTHYECKHE TUCLUTLTHHbDY.

or«A3» Q6 2023 r. nporokon Ne /L %
Q% 7{7 Bora6aesa P.E.

3as. kadenpoii «PapMaLEBTHYECKHE TUCLUTLUTHHBD)

PaccmoTpena Ha 3acenanuu TTLK.

or«fb »__ 06 2023r., ppotokgn Ne {0

IMpencenarens MUK 2 borabaesa P.E.

P aCCMOTpEHA Ha 3ac€JaHun MeTtoauyeckoro CoBera.

or«%)» 06 2023 r., nporokon Ne

INpencenarens Metoauueckoro Cosera amberanuesa I".0.
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5.1. Tema Nel. OcHOBHBIE MOJIOKEHHS] ATOMHO-MOJIEKYJIAPHOH Teopuu. Ilepuoanyeckmnii 3aKoH u
nepuoanyeckas cucrema jemenTos .M. Menaeneesa.

5.2. Iles1b: CTYJEHT JIOJDKEH 3HATH HOJIO’KEHHE 3JIEMEHTOB B CHCTEME, BAXKHOCTh IIEPUOIMUECKOTO 3aKOHA
(GyHIaMEHTAIBHYIO BaXXHOCTh AaTOMHOH CTPYKTYPBHI.

5.3. 3axauu 00yuyeHHs: HAYYUTHCS pabOTaTh C XUMUYECKUMU MTOCYIaMU, pEareHTaMu. Y YUuMCsl OTIPEIEIISATh
HaIpaBJICHUC XUMHUUYCCKUX peaKuHﬁ U pCHIaTh MPAKTUYCCKUC 3aqa4u.

5.4. OcHOBHBIE BONIPOCHI TEMBI:

1. OOBACHHUTE MOHATHE XUMUYECKOTO AIEMEHTA, aTOMa, MOJICKYJIBI.

2. OOBsICHUTE XUMHYECKHUE U (PUZNUYECKUE SIBICHHUS.

3. Yro Takoe xumuueckue GopMysibl U ypaBHEHUS?

4. OOBsICHUTE MOJISIPHYIO Maccy U MOJISIpHBIN 00beM. [IpuBenuTe npumep.

5.5. OcHoBHBIE BU/ABI / MeTO/bI / TEXHOJIOTUM 00yueHHusi: padoTa B MaJbIX rpylnmnax, peueHue 3aaay.

Teopernyeckuii oraes

Pezepdopa Obu1 mepBBIM, KTO TTPEITOKIIT TUTAHETApHYIO MO1eTh atoma. CoriacHo Teopuu Pezepdopaa,
aTOM COCTOWT HM3 OYEHb MAJIEHBKOTO TIOJOXKHUTEIBHO 3apsDKEHHOTO sIpa, OKPY)KEHHOTO OTPHIATEITHHO
3apsDKEHHBIMH YacTUIIAMH - JJIEKTPOHAMH. Slipa Bcex aTOMOB, KpOME aTroMa BOJIOPOJA, COCTOSAT H3
MIPOTOHOB, TOJOXHUTEIEHO 3aPSKCHHBIX YaCTHUI] U HEUTPOHOB (HEUTPATBHBIX YACTHI]). ATOMBI, KOTOPbIE
UMEIOT OJMHAKOBOE KOJIMYECTBO MPOTOHOB, HO Pa3HOE KOJMYECTBO HEHTPOHOB, HA3bIBAIOTCS M30TOMAMHU.
[TockonbKy aToM B IEJIOM DJICKTPUYECKA HEUTpajeH, OOUIUA 3aps/l AJIEKTPOHOB, BPAINAIONIMXCS BOKPYT
S7pa, TOJDKEH OBITh PaBEH 3apsiay sapa.

OpOuTtans MOXXHO OMHUCATh WM ONHUCaTh HAOOPOM TIENBIX YHCEN, Ha3blBaeMbIM KBaHTOM. OHHU
0003HAYaIOTCS: N-TJIaBHBIM KBAaHTOBBIM YHCIOM; |-OpOWMTaNbHOE KBAaHTOBOE YHCIO; M-MarHUTHOE
KBaHTOBOE YHCJIO; KBAHTOBOE YHCJIO MS-CITHHA.

['maBHOE KBaHTOBOE YHMCIIO YKa3bIBaeT HOMEpP N-TO ypoBHSA. OH ONMUCHIBAET JHEPTHIO DIICKTPOHOB,
HAXOJISAIINXCS HAa 3aJ]AHHOM SHEPTeTUYECKOM YPOBHE.

Opoumanvhoviti keanm [ - oH omuchiBaeT (HopMy (GOpMBI AJIEKTPOHHOTO oOjaka (IOTOJHUTEIHHOE
KBaHTOBOE 4uciio). OpOuTampHOe KBaHTOBOE uuciio | mpuHUMaeT 3HaueHue ot 0 mo (n-1) mwist Kaxmoro
OCHOBHOT'O KBAaHTOBOTO YHCJIA.

Maenumnoe keanmosoe yucio m OIHKCHIBACT TOJOXKEHHE OpOUTamM B KocMmoce. Ero 3HavyeHus
cienytomue: 0; +1; £2; £3. MarautHOE€ KBAHTOBOE YHUCIIO 3aBUCUT OT OPOMTAIBHOTO KBAHTOBOTO YKCIIA U
yKa3bIBaCT KOJUYECTBO opOHTaiel | ¢ 3aaHHbIMK 3HAYeHUsIMU: m = 2] + 1.

Cnun - 3TO BpAIllCHUE DJIEKTPOHA BOKPYTr CBOeH ocu. Jls ommcaHus CriMHA BBOAUTCS 4-¢ KBAaHTOBOE
YHCJIO MS, HAa3bIBAEMOE KBAHTOBBIM YHCIIOM CIMHA. MOKET MPUHUMATh TOJIBKO J1Ba 3Ha4YeHus: +1/2 u -1/2.

[lepuonsl u rue3na. Homep nepuona coBmagaeT co 3HAYCHHWEM TJIABHOTO KBaHTOBOTO yucia (n). 1-3
MaJIbIX TIeproJia, U3 4 Jensrcs Ha OoJbinue epuoabl. [lpy yBennmueHun 3apsijia B mape OOJbIINX EPHOIOB
KOJIMYECTBO JICKTPOHOB BO BHEIIIHEM CJIO€ OCTACTCS TIOCTOSIHHBIM M paBHO | win 2.

['pynmel U moArpynmbl. DIEMEHThl MEePUOIUYECKON TaOmuIlel paszaeneHbl Ha § rpymnm. [lopsakoBbrit
HOMEp TPYIIIBI COOTBETCTBYET BAJICHTHBIM JIEKTPOHAM BHEIITHETO CJIOS aTOMOB. [Tpumep: kaxnpas
rpynmna pasjeneHa Ha noArpynmnbl. OH OCHOBaH Ha pa3jMYUU 3aMOJHEHUS SHEPreTUYECKHX YpPOBHEH
AIIEKTPOHAMH. 3alMOJIHAIOTCS MO0 S-YpOBHH, OO P-YpOBHU BHEIIHUX YPOBHEH 3JIEMEHTOB OCHOBHOM
NoArpynnbl. YpoBHU d-U-f 31IeMEHTOB AOMOJHUTENBHOM MOATPYIIIBI 3aOTHEHBI AIEKTPOHAMHU.

5.6. JIutepartypa:
OcHoBHas:
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1.I'muuaka H.JIL. «O6mas xumusi». T.1 yae6.mocobue mis By30B- Anmmatsl, DBepo 2014.

2. I'mmaka H.JL. «O6mmast xumus». T.2 yae6.mocobue st By30B- Anmatsel, DOBepo 2014.

3. 'muaka H.JL. «O6mmast xumus». T.3 yue6.mocobue aiist By30B- Anmmatsel, DOBepo 2014.

4.T'muaka H.JI. «O6mas xumusy». T.4 yae6.mocobue 11t By30B- Anmartsl, DBepo 2014,

5. OcnanoBa M. K. Xumus : yueOHUK a5t 11 KJ1. 00IIeCTB.-TYMaHHUT. HAaNIpaBJIeHUs 00IIe00pa3oBar. mkK. /
M. K. Ocnanosa, K. C. Ayxanuesa, T. I'. benoycosa. - Anmarsl : Mekren , 2020. - 240 c. : un.)

6. OcmanoBa M. K. Xumus. Y.1 : yaeOnuk uist 10 k1. 00IIECTB.-TYMaHUT. HAIIPABJICHUS 00e00pa3oBar.
mk. / M. K. OcnianoBa, K. C. Ayxanuesa, T. I'. benoycosa. - Anmatsr : Mekren , 2020. - 160 c. : u.
7.Bepennona, JI. I'. Heopranuueckas, kosnonHas u ¢pusznueckas xumus [ Tekct] : yuebnoe nocodue / JI. T
Bepennosa, E. B. Heuenypenko. - Anmatsr : New book, 2022. - 216 c.I'muaka H.JI. «O6mas xumusi». T.1
yue0.mocobue 1yst By30B- Anmatsl, OBepo 2014.

JlomostHuTEIBHAS

1.babkoB A.B., Xumust yaeOHuUK a5t Me. yaunuil u koyuempkeit. [90TAP-Meaua, 2015-352cr.
2.AnvabekoBa A.A. u.gp. [IpakTHKyM TIO HEOpPraHWYECKOH XWMHUH:ydeO.-MeToja.noco0ue -Ammarhl
:OBepo,2013.

3.ITatcaes A.K., MamsrtoBa B.K., CepumberoBa K.M., ByxapbaeBa A.E. «IIpakTukym 1o HeOpraHU4ecKOi
XUMHUW» - yaeOHO-MeTo 1, mocodue. [lIpimkenT, 2014r.

4 IlatcaeB, A. K. Tectsl mo auctummae "xumus". Y. 1. TecTsl Mo HeopraHuuecKou, HU3KOJLIOUTHON
xumud. Y. 2. TecTsl o 6MoopraHnueckoi XuMuu : tectol . - HpvkenT : b . u., 2013.

S.HTEpHET-CaMT.

5.7. KonTpoJibHbIe BONPOCHI (BONPOCHI, TECThI, 3aIaHUS U T./1.):

1. Yto Takoe nepuoa?

2. EPJ. B ueM cX0aCTBO M pa3inuune MEKIy OOJIBIIUM U MaJIBIM TIeprogaMu?

3. Hanumure snextporHyto popmyiy amementa Ne 17.

4. IlomectuTe 351eKTpoHBI aTOMOB «Cu» 1 «Fey Ha sHEepreTHYeCKuil ypoBEHb.

5. Kakoe KoJIM4ecTBO HEUTPOHOB B aTOME AJIEMEHTA C MOPSAIKOBBIM HOMEpPOM 16 U aTOMHBIM BecoM 327

5.1. Tema Ne2. DJIeKTPONPOBOAHOCTb, PAJANOAKTHBHOCTb, BAJEHTHOCTb M CTeNEeHb OKHUCJIEHMS
XMMHYECKHX 3J1eMeHTOB. OKUCINTEIbHO-BOCCTAHOBUTEILHAS peaKkusl.

5.2. Heﬂb: CTYILGHT JOJIKCH 3HAaTb OCHOBHBIC ITPUHIUIILEI TCOPHH SHeKTpOHHTquCKOﬁ JUCCOLMalinu.
5.3. 33[{3'—[]/[ Oﬁy‘leHI/IH: HAaYIUTBCS SKCIICPUMCHTAJIBHO OIIPEACIIATh CPEAY PASINIHBIX pemeHHﬁ.

5.4. OcHOBHBIE BONPOCHI TEMbI:
1. Kucnotno-ocHoBHble Teopuu Appenunyca u bpancrena-Jloypu.
2. ITocTOAHCTBO U CcTeNeHb pa3o0IeHHOCTH. 3aKoH pa3daBneHus OcTBayibaa.
4. Peakuus ruJipoausa.
5. Paznuunble TUIIBI COJEN U KaXKAast U3 HUX MOJBEPKEHA TUIPOJIN3Y.
Cu (NO3) 2; K2S0s3;
6. Harmumure peakun ruaponusa cosneirt NH4CN, NaCl, KNO3, ZnCI2, NH4CH3COO, Na3PO4.
7. OCHOBHBIE TIOJIOKEHUS IPOTOJUTHYECKON TEOPUH KUCIOT U OCHOBAaHUM.
6. FeCl3 s coneit; K2S; Monno cosnath peakuuto ruaponuza CH3COONa. I'uaponus conmu FeCl3
ycunuBaetcs nodasnenueM Bemiectsa NaOH wmu HCI.
7. 3anoIHUTE ypaBHEHUE PEAKIINU:
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A) FeClI3 + Na2CO3 + H20 B) K2S + BeSO4 + H20
8. buosnoruueckas pojb ruAPOIN3a B OMOXUMUYECKUX ITPOLIECCAX.
5.5. Metoasb! npenogaBanus 1 o0y4eHus: padoTa B MaJIbIX IPYNIIAX, pelieHne 32124, JUCCKYCCHA

Teoperuyeckuii oraes

BanieHTHOCTH - 3TO CBOMCTBO aToma 3JieMEHTa J00aBIIATh WM 3aMEHSTH ONPEICICHHOE KOJIMYECTBO
aTOMOB JIPyroro 3jeMeHTa. JDTO NoHATHE ObuIo BBeACHO B 1852 roay O. @paHKiIaHAOM.
UucnoBoe 3Ha4YCHHE BAJICHTHOCTH 3aBUCUT OT TIOJIOKEHHSI DJIEMEHTOB B TMEPHOJWYECKON TaOIUIle
XUMUYECKUX dJIeMeHTOB MeHneneeBa. B OosbIIMHCTBE clydaeB BaJ€HTHOCTh aTOMOB JJIEMEHTa paBHA
HOMEPY TPYIIIBI IEPUOTUICCKON TaOIUITBL. MI3BeCTHO, YTO €CTh OTKJIIOHEHUS OT 3TOTO MIPaBHIIA.

N3-3a nmeprouveckoro N3MEeHEHUS BaJICHTHOCTH XUMUYECKHUX JIEMEHTOB THITBI M CBOHCTBA OKCHJIOB U
COCIMHEHUH BOJOPOJAa B 3aBHUCHMOCTH OT XUMHYECKHX JJICMEHTOB TaKKe IMEPHOIUYCCKH MCHSFOTCS.
DNeKTpOoCTaTUKAa - ATO BEIWYMHA, KOTOpPAas XapaKTepU3yeT TEHICHIIMIO DJIEMEHTAa IOTMOJHATh CBOIO
BHEIITHIOIO JIEKTPOHHYI0 000109Ky. OOpa3oBaHne XUMUYECKON CBSI3M M €€ CBOMCTBA 3aBUCAT OT CTPOCHUS
aTOMOB B3aUMOICUCTBYIOIMHNX 1eMeHTOB. CTENeHb OKUCIIEHHUS - 3TO YCIIOBHBIN 3apsi/i HA aTOMaX MOJIEKYJIBI,
KOTOPBIA 00pa3yeTcsi 3a CYET MPUTSHKEHHS DJIEKTPOHOB OT DJIEMEHTOB C HEOOJBIITUM SIZICPHBIM 3apsioM K
aJIeMEHTaM C OOJBIINM SIIEPHBIM 3apsIoM. B 3aBUCHMOCTH OT 3JIEKTPUYECKON OTPUIIATEILHOCTH aTOMOB
ctenenb okuciaeHus (1 T. [.) MosxeT ObITh MON0XKUTENBHOM, OTPULIATENIbHOM U HYJIEBOI.

JI1st IpOCTBIX BEIIECTB CTENEHb OKUCIEHNs UX aTOMOB BCErJa paBHa HyJro, Hanpumep Zn, Na, S, CI2,
02, H2, O3 u Tak naymee. DTO MOTOMY, YTO TaKWe MOJICKYJIbI U aTOMBI HE MMCIOT CABHUTA JJICKTPOHHOM
IJIOTHOCTH.

J1J11 HEKOTOPBIX aTOMOB B COE€IMHEHUH CTENIEHb OKUCIICHUA TOCTOssHHA. Harpumep, menouHble MeTasuIbl
B coemuHenusx (Na, K, Cs, Fr) Bcerma mokas3pIBaloT CTENEHb OKHCICHHS +1, B TO BpeMs Kak
menouno3eMenbubie Metausl (Ca, Mg, Ba, Cd, Zn) umeror +2, Al-amomunuii Bceraa +3.

@dTOop- sABHseTcss HauOoJiee MPOBOISIIMM JJIEMEHTOM, IMO3TOMY B CIIOKHBIX COEIUHEHUSX OH
nokaseiBaeT = -1 u T.;1. Kucnmopos naer t.d. = -2 Bo MHOTHX COEMHEHUSX, HO OH naeT t.d. = +2 B coueTaHun
¢ propom. Kpome Toro, ero nepokcuabl MOTyT ObITh HalJIEHBI B Cylep-MepoKcHaax 1 T.4. = - 1 1 B ApoOHBIX
3HAYCHUSX.

5.6. JIuteparypa:

OcHoBHas:

1.I'muaka H.JL. «O6mas xumus». T.1 yae6.mocodue myist By30B- Anmatsl, DBepo 2014,

2. I'muaka H.JI. «O6mas xumusi». T.2 yae0.mocodue s By30B- Anmatsl, IBepo 2014.

3. 'munka H.JL. «O06mmas xumus». T.3 yueb.mocobue amns By30B- Anmatsl, DOBepo 2014.

4.T'munaka H.JI. «O6mas xumusy. T.4 yae6.mocobue s By30B- Anmatsl, OBepo 2014.

5. OcnanoBa M. K. Xumus : yue6HuK /i 11 ki1. 001IecTB.-TyMaHHUT. HaIpaBlieHUs 0011eo0pa3oBar. mkK. /
M. K. Ocnanoga, K. C. Ayxanuesa, T. I'. benoycosa. - Anmarts! : Mekren , 2020. - 240 c. : un.)

6. OcnanoBa M. K. Xumus. Y.1 : yueOnuk st 10 k1. oO1iecTB.-ryMaHUuT. HallpaBieHUs 001eo0pa3oBar.
mk. / M. K. Ocnanosa, K. C. Ayxanuesa, T. I'. benoycoa. - Anmatsl : Mekten , 2020. - 160 c. : m
7.BepennoBa, JI. I'. Heopranuueckas, koinouaHas u ¢pusnueckas xumus [ Tekct] : yuebnoe nocodue / JI. I
Bepenrona, E. B. Heuenypenko. - Anmartsl : New book, 2022. - 216 c.I'nunka H.JI. «O06mmas xumusi». T.1
yueb.mocobue ais By30B- Anmatsl, OBepo 2014.

JomosiHnTEABHAS

1.babkoB A.B., Xumus yueOHuk 11 Mea. yuunuin u koyutepkeid. [90TAP-Meaua, 2015-352cr.
2.AnmabekoBa A.A. u.ap. [IpakTukyM 1o HEOPraHUYECKOW XUMUU:y4deO.-MeTO1.TocoOre -AJMaThI
:OBepo,2013.

3.IlatcaeB A.K., MamsiToBa B.K., CepumberoBa K.M., bByxap6aeBa A.E. «IIpaktukym o

HEOPraHU4ecKoil XuMum» - yauebHo-meto, nocoodue. [llpimkent, 2014r.
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4.Tlarcaes, A. K. Tectsl o mucrurummae "xumus". Y. 1. TecTsl 0 HEOpraHUIECKOU, (U3KOJUTOUTHOM
xumud. Y. 2. TecTsl 0 6MOOpraHMuecKkoi XuMuu : Tectol . - pivkenT : b . u., 2013.

5.HTEepHeT-CalT.

5.7. KoHTpoO/IbHBIE BONPOCHI (BONPOCHI, TECThI, 3aaHusA U T. /1 .:

1. Yro Takoe BaJE€HTHOCTH?

2. Ilouemy B HEKOTOPBIX CIy4asX 3HAUEHUE BAJIEHTHOCTU HE COOTBETCTBYET KOJUYECTBY 3JIEKTPOHOB Ha
BHEIIIHEM 3HEPIreTUYECKOM YpOBHE?

3. Onpenenute BAJICHTHOCTD 37eMeHTOB 10 Gopmyrie: NiO, Cu20, SnO2, As205.

4. OOBsICHUTE CTENEHb OKUCIICHUS.

5. OObsSICHUTE NOHSTHE AIEKTPUUECKOTO CONPOTUBIICHUS.

5.1. Tema Ne3. Kitaccupukanusi HeOpraHm4ecKuX COeJUHEHU M UX XUMHYEeCKHe CBOMCTBA.

5.2. Heab: CTyIEHT TOJDKEH 3HATH KIACCH(UKAIIMIO HEOPTaHUYECKUX COSTMHEHHH, UX CBOMCTBA, CIIOCOOBI
TTOJTyICHUSI.
3. 3agauu 00yyeHHsI: HAyIUTHCS SKCIICPUMEHTATBHO OTIPECIIATE CPELy PA3TMIHBIX PEIICHHM.

5.4. OcHOBHbBIE BONIPOCHI TEMbI:

1. OObsicHUTE CTeNeHb BAJIEGHTHOCTU U OKHCIICHUSI.

2. Onpenenute BaJCHTHOCTH 3JIeMeHTOB 110 ¢opmyiie: Na20, BaO, K2S, H2SO4.

3. CocTaBbTe ypaBHEHHE PEAKIINU:

Mg — MgO — Mg (OH) 2 — MgS0O4

5.5. Meroasbl npenojgaBaHusi U 00ydeHusi: paboTa B MaJIbIX TPYIaX, PEHICHUE 3a7a4, TUCCKYCCHUs

Teopernyeckuii oraesn
Bce Heoprannueckue coeuHEHUs JEIATCS Ha YEThIPE TPYIIBI WM KJIACChl BEIIECTB: OKCHJIbI, KUCIOTHI,
OCHOBAHMS U COJIH.
Oxkcuabl: OKCHIBI - 3TO CIIOXKHBIE BEIIECTBA, COCTOSIIME W3 JBYX 3JEMEHTOB, OJIHUM M3 KOTOPBIX
siBIIsieTCsl KUCTIopo . OKCHIIBI IETISATCS Ha COJIC00pasyrolue U HecoeoOpasyroIue.
Heconeobpasyromue (CO, NO, N20, SiO).
Coneobpa3zyrorire OKCHJIBI IENITCS Ha OCHOBHBIE, KUCIIbIE U aM(OTEPHbIE OKCHU/IBI.
OcHOBHBIE OKCH/IBI - 3TO OKCH/IbI, OCHOBaHUS KOTOPbIX coBMecTUMBI. Hanpumep, Na20, CaO, MnO.
KuciaoTrHbie OKCHABI - 3TO OKCUBI, KUCIOTHI KOTOPBIX UM cooTBeTCTBYIOT. Hanpumep, P205, SO3, CO2.
AM@oTepHbIe OKCHABI - 3TO OKCHJIbI, KOTOPBIC MPOSIBJISIOT OCHOBHBIC M KHCIIOTHBIC CBOMCTBA, TO €CTh
nBoiiHbIe cBoMcTBa. Hanpumep, A1203, ZnO, BeO, Cr203.
KucaoThl - 3T0 31€KTpOJIUTHL, KOTOPBIE B MpoIlecce AUCCOIHAIK 00pa3yroT TOJIBKO KATHOHBI BOJIOPO/IA B
BH/JIe KaTHOHOB. Korjia KUCIOTHI pearupyroT ¢ OCHOBaHHUSIMH, 00pa3yrOTCs COJIb U BOJA.
HC1+ KOH — KCI+ H20
Kucnote! nensitcss Ha KUCIOPOAHBIE U HE KUCIOPOAHBIE, B 3aBUCUMOCTH OT HalIu4us Kuciaopoaa. Kucmopon:
H2S04, HNO3, H3PO4. beckucnopoansie: HCl, HCN.
Kucnotsr gensarcs Ha 3 10 OCHOBHOCTH.
Onnopoanocts: HNO3
JBoiictBeHHOCTH: H2S04
Tpouna: H3PO4
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OcHOBaHMS - 3TO CIIOKHBIC BEIIESCTBA C OTHOW MJIM HECKOJIbKUMHU THAPOKCHILHBIME IPYIIIIAMH, KOTOPBIE
CBSI3BIBAIOTCS C aTOMOM METaJlIa.
OcHoBaHwusI IeSTCS HA 3 110 KUCIIOTHOCTH.
Kucaornocts: NaOH
Kucaornocrs: Cu (OH) 2
Tpuauuanocts: Fe (OH) 3
CoJm - CIIOKHBIC BEIIIECTBA, COCTOSIIUE U3 aTOMOB METAJUIOB U KUCJIIOTHBIX OCTaTKOB.
Monexymnbl CpeIHHUX COJIEH COCTOAT TOJBKO M3 KaTHOHOB MeTauioB M aHHOHOB kucioT. NaCl, K2SOsg,
CaCOs.
MoseKybl KHCIIOTHBIX CoJiei coepxkat atoM Bojgopoaa. KHSOa4, Ca (H2POs) 2
Monekyna ocHOBHBIX cosieit umeeT runpokcurpymnmny. CuOHCIL, CaOHNOs.
5.6. Jlutepartypa:
OcHoBHas:
1.I'muaka H.JL. «O6mas xumusi». T.1 yae6.mocobue myist By30B- Anmatsl, DBepo 2014,
2. I'mmaka H.JL. «O6mmast xumus». T.2 yae6.mocobue st By30B- AnmMatsl, DOBepo 2014.
3. 'muaka H.JL. «O6mmas xumus». T.3 yaeb.mocobue i By30B- AnmMatsl, DOBepo 2014.
4 I'muuka H.JI. «O06mas xumus». T.4 yue6.mocodue mis By30B- Anmatsl, OBepo 2014.
5. OcnanoBa M. K. Xumus : yaeOoruk myist 11 k1. 001IecTB. -TyMaHUT. HallpaBJeHus o01eoopa3oBar. mk. /
M. K. Ocmanosa, K. C. AyxaagueBa, T. I'. bemoycosa. - Anmarsl : Mekrenn , 2020. - 240 c. : un.)
6. OcmanoBa M. K. Xumus. Y.1 : yaeOnuk utst 10 k1. 0OIECTB.-TYMaHNT. HAIIPABJICHUS 00Me00pa3oBar.
mk. / M. K. OcnianoBa, K. C. Ayxanuesa, T. I'. benoycosa. - Anmater : Mekren , 2020. - 160 c. : u.
7.Bepenriona, JI. I'. Heopranndeckas, koyutouaHas 1 ¢puznueckas xumus [ Tekcr] : yuebHoe mocooue / JI. T'.
Bepennosa, E. B. Heuenypenko. - Anmatsr : New book, 2022. - 216 c.I'muaka H.JI. «O6mas xumus». T.1
yue0.1mocobue 115 By30B- Anmatsl, OBepo 2014.
JlomosiHuTEIbHAS
1.babkoB A.B., Xumust yaeOHUK a1 Me1. yauauil u kosuiempkeit. [D0TAP-Meaua, 2015-352cr.
2.AnmvabexkoBa A.A. m.jp. IlpakTuKyM 1O HEOPraHWYECKOW XHMHH:y4eO.-MeTon.1mocodue -AMaThl
:OBepo,2013.
3.I1arcaeB A.K., MambrtoBa B.K., CepumbeToBa K.M., byxap6aeBa A.E. «IIpakTukym 1o HEOpraHM4eCcKOu
XUMUW» - yaeOHO-MeTo 1, mocoobue. [lIpiMkenHT, 2014r.
4.IlatcaeB, A. K. Tectsl no gucrummae "xumus". Y. 1. TecTbl Mo HeOpraHUYEeCKou, (HU3KOJUIOMITHON
xumun. Y. 2. TecTbl Mo 6MOOPraHUYECKOM XUMUH : TECTHI . - LlIpiMkeHT : b . m., 2013.
5.AHTEpHET-CaUT.
5.7. KoHTpOJIbHBIE BONPOCHI (BONPOCHI, TECThI, 3aJaHUST U T.1T).:
1. Knaccudukamnust HEOpraHn4eckux CoeIMHEHUM.
2. Kakue W3 yKazaHHBIX OKCHJOB SIBJISIIOTCS OCHOBHBIMU OKCHJIAMH, a KaKH€ - KUCIOTHBIMH OKCHJaMHU.
Na20, N205, SiO2, Ca0, Cr03, CuO.
3. KakoBbI OCHOBBI?
4. Y10 Takoe KUCIOTHI?
5. Yro Takoe conu?

5.1. Tema Ne4. Teopusi XuMHUYECKOH CBSI3H. BHIbI XUMH4YECKHUX CBSA3H.

5.2. He.]'lb: CTYACHT HOJI’KCH 3HATh TUIIbI XUMHWYCCKHUX CBs3€IA.
5.3. 33}13'—[“ 06yquml: HAaY4YUTLHCA SKCIICPUMCHTAJILHO OIIPCACIIATE CPCAY pa3JINYHBIX pemeHI/Iﬁ.
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5.4. OcHOBHBIE BOIIPOCHI TEMBI:

1. Yto Takoe OKCUABI 1 OCHOBaHMS?

2. Kakue u3 JaHHBIX OKCHUJIOB SIBJISIFOTCSI OCHOBHBIMHM OKCHJ/IaMHU, KOTOPBIE SIBJISIOTCA KUCIBIMU OKCUIAMMU:
Na20, BaO, K2S, SO3.

3. XuMu4eckue cBOKWCTBa CoJIeH.

5.5. Metoasb! npenogaBanus U o0y4eHus: padoTa B MaJIbIX Ipynnax, pelieHue 3ajaay, JUCCKYCCHs

Teoperuyeckuii oraes
OCHOBHbIE KPUTEPUH XUMUYECKOW CBSI3H:
JHeprus CBSI3U - 3TO DHEPTHsl, KOTOpasi BHICBOOOKIAETCS, KOT/Ia OTACIbHBIE MOJICKYJbI 00pa3yroTcs U3
OTJICTBHBIX ATOMOB. DHEPTHsI CBSI3H ONPEICISACT MPOYHOCTH CBSI3U. UeM O0JIbIIe SHEPTUU UCIIOJIB3YETCS TSI
pa3pbiBa CBsI3U, TEM CUIIbHEE CBA3b. OOBIUHO SHEPTHUs CBA3M BbIpaXkaeTcs B Koynax ([x / moib).
JlnrHa CBS3M OIPEACNIEeTCS PacCTOSHUEM MEXKIY IIEHTpaMH aTOMOB, 00pa3yloIMX JaHHYIO CBs3b. Ecim
COCIMHEHUE YABOUTH, JJIMHA STOTO COCTMHEHUsI Oy/IeT yMEHBIIIEHA.

BajieHTHBIH yroJa - 3T0 yrojl MeXAy IPSIMBIMU JTHHHUSIMH, COSIUHSIONAMH SJpa aTOMOB B MOJICKYJIE, U
3aBUCHUT OT MPOCTPAHCTBEHHOM CTPYKTYPBI MOJIEKYJIbI, KOTOPYIO OHAa 00pa3yer.

Ecmm oOmiast snmekTpoHHas mapa pacrojioKeHa TOYHO B IIEHTPE MEXJIy aToMaMH, TO Takas CBSI3b
HA3bIBAECTCS HEMOJSIPHOM KOBAJIEHTHOM CBS3BIO.
Ecou  cBs3yromas ojeKkTpoHHass Tapa CMeIIeHa B CTOPOHY TMPeoOIafaroiero OTPHUIATEIHHOTO
AIEKTPUYECKOTO TIOJISI aTOMA, TaKask CBSI3b SIBIISETCS KOBAJIEHTHBIM TIOJTIOCOM.
Eciu xomuuectBo ET B ofHOM M3 aTOMOB 3HA4YMTENBHO BBIIIE, TO AJIEKTPOHHAS Mapa NEPEXOIUT B
MOJHOCTBIO ANeKTpudecku 3apsokeHHbIM (ET) CHIBHBIM 37€MEHT, U B OTOM CiIydae aTOMbl HMEIOT
MOJIOKUTEIBHBIA U OTPULIATEIbHBIN 3apsil, KOTOPbIA HA3bIBACTCS MOJIEKYISIPHO-HOHHOU CBA3BIO. .

Bopopoaunas cBsA3b - 3T0 0cOOBIN BUA cBsi3U. OH HAXOAUTCS B IPOMEKYTOYHOM MOJI0KEHUH (COCTOSIHUN )
MEXI1Y MEKMOJICKYJISIPHBIM B3aUMOJEHCTBUEM U YUCTOM XUMUYECKOU CBS3BIO.

Meranauyeckasi cBsI3b - 3TO XHMHUYECKas CBs3b, OOpa3oBaHHAas MEXIy HOHAMH MeTaula U

AJIEKTPOHAMHU B PE3yJIbTaTE JIEKTPOCTATUUECKOTO IPUTSKEHUSI.
5.6. JIuteparypa:
OcHoBHas:
1.I'muaka H.JIL. «O6mas xumus». T.1 yae6.mocodue myist By30B- Anmatsl, OBepo 2014,
2. I'muaka H.JL. «O6mas xumus». T.2 yae0.mocodue s By30B- Anmatsl, IBepo 2014.
3. I'muaka H.JI. «O6mas xumusi». T.3 yaeb.mocodue s By30B- Anmatsl, IBepo 2014.
4.T'munaka H.JI. «O6mas xumusy. T.4 yae6.mocobue s By30B- Anmatsl, OBepo 2014.
5. OcnanoBa M. K. Xumus : yueOHuK anst 11 ki1. 0011ecTB.-TyMaHHUT. HaNpaBJieHUs 00I1eo0pa3oBar. mkK. /
M. K. Ocnanoga, K. C. Ayxanuesa, T. I'. benoycosa. - Anmarts! : Mekren , 2020. - 240 c. : un.)
6. OcnanoBa M. K. Xumus. Y.1 : yueOnuk st 10 k1. oO1iecTB.-ryMaHuT. HalpaBieHUs 001eo0pa3oBar.
mk. / M. K. Ocnanosa, K. C. Ayxanuesa, T. I'. benoycosa. - Anmatsl : Mekten , 2020. - 160 c. : m.
7.BepennoBa, JI. I'. Heopranuueckas, koinouaHas u ¢pusnueckas xumus [ Tekct] : yuebnoe nocodue / JI. I
Bepennona, E. B. Heuenypenko. - Anmartsl : New book, 2022. - 216 c.I'nunka H.JI. «O0mmas xumusi». T.1
yueb.mocobue as By30B- Anmatsl, OBepo 2014.
JomosHnTEABHAS
1.babkoB A.B., Xumus yaeOHUK A5 Me. yaunuil u kouempkein. [D90TAP-Menua, 2015-352cr.
2.AnmabexkoBa A.A. u.gp. IIpakThkym IO HEOpPraHMYECKOW XMMHH:ydeOl.-MeToJ.1ocodue -AIMaThl
:OBepo,2013.
3.ITatcaeB A.K., MambrtoBa B.K., CepumberoBa K.M., byxap6aeBa A.E. «IIpakTukym o HeopraHu4eckoit
XUMUNY - yaeOHO-MeTo, nocodue. llIpimkenT, 2014r.
4 Tlarcaes, A. K. Tectsl mo mucrurumne "xumus". Y. 1. TecTsl Mo HeopraHU4ecKon, (U3KOILIOUTHOM
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xumui. Y. 2. TecTsl 0 6MOOpraHnueckoi XuMuu : Tectol . - pivkenT : b . u., 2013.
5.HTEepHEeT-CalT.

5.7. KoHTpo/IbHBIE BONPOCHI (BOIIPOCHI, TECTHI, 3aJaHUA U T.1).:

1. Uonnas cBsi3b. [IpuBenure nmpumep.

2. KoBanenTHas cBs3b. [IpuBeaute npumep.

3. OmnpenenuTe TN CBS3M B JaHHOM BemecTBe U 00bsicHuTe, moyemy: CaF2, F2, H2S, N2, LiCL
4. HazoBuTe XUMHUYECKYIO CBSI3b B MOJIEKYJIE KHCIOPOa.

5.1. Tema NeS. TenuoBoii 3¢ ekt XuMuYecKHX peakuru. KnHeTHKa XUMHYECKUX PEeaKLHUi.

5.2. eab: CTyAEHT JOHKEH YMETh ONPENENATh TEOPETHYECKHE OCHOBBI XMMHUYECKHX pPEaKIHM, HX
HarpaBJIeHUE.

5.3. 3agauu o0y4yeHHs: HAYYUTHCS pabOTATh C XUMUYECKUMHU MTOCYJAMH, peareHTaMu. Y YuMcs ONpeiesTh
HaIpaBJIeHHE XUMUYECKUX PEaKUil U penaTh MpaKTHUYEeCKUEe 3a/1auH.

5.4. OcHOBHBIE BONPOCHI TEMBI:

1. KoBanienTHas cBsi3b U €€ BUAbL [IpuBeaute mpumep.

2. OnpenenuTe TUM CBS3HM B JAHHOM BelllecTBe U 00bsicHuUTE, mouemy: H2, H2S, N2, NaClL

3. Tunbl KPUCTAIIIMYECKUX PELIECTOK.

5.5. MeTtoabl npenogaBaHus U 00y4yeHHusi: padoTa B MaJIbIX IPYNIAX, PelieHne 3a1a4, JUCCKYCCHS

Teopernyeckuii oraesn

XuMuYecKkasi KHHETHKA - 5TO HayKa, U3y4arolias CKOPOCTh, MEXaHW3M XUMHMUYECKUX PEaKIUi U BIUSHUE
Ha HUX Pa3IMYHBIX (GaKTOPOB.

CKOpOCTh XUMHUYECKOW pEeakiuu ONpeeNsieTcs Kak M3MEHEHHE KOHLIEHTPAllUd PEareHTOB Ha €AWHHUILY
oO0beMa (11 TOMOTEHHBIX pEaKIMi) WM Ha eaUuHUILy (as3bl (ISl TETEPOreHHBIX PEAaKIUi) B EAUHUILY
BpeMeHH. CKOPOCTh peakiuu usmepsiercs: B MoJib / M3 (1o cucreme CH).

CKOpOCTh peaklMyd MEHSETCS CO BPEMEHEM, M03TOMY OHa OINpeAesseTcs] KaK OTHOIICHHE KOHIIEHTpalluu

CUCTCMBI ITPU ITOCTOAHHOM 00BEME C TEUEHUEM BpCMCHHU.

dac

dt

CKOpOCTL peakiun 3aBUCUT OT IPUPOAbI PEAr€HTOB, TEMIICPATYpPbl, KOHLOCHTpALlUU, HOABJICHUA U

KaTajau3aTopa.
OTOT 3aKOH CPOPMYIUPOBAIN HOpBEXKCKUE yueHble ['ynpoepr u Baare. «CKOpocTh XMMHYeCKOH peakuuu
NPH NOCTOSTHHOM TeMIepaTrype onpeaejsieTcsi CTENeHbI0 COOTBETCTBYHIOIIMX CTEXHMOMETPHYECKHX
KO3()PUIHEHTOB PeareHToB, KOTOPbIe PSIMO NPONOPUHOHAJIBHBI MX MOJISIPHBIM KOHIEHTPALMAM
Hanpumep, ypaBHenue npsamoii peakuuu aA + BB« g/l + c¢C BbIpakaercs Kak:

vi=K1 [A]*[B]*

Tsepaple BemecTBa He 100aBISAIOTCSA B KHHETUYECKOE YpaBHEHUE peakuu. TBep/iple BelecTBa BCTYNaloT
B PEAKIIMIO HE CO BCEM 00BEMOM, a C IUIOLIA/IbI0 MOBEPXHOCTU OOO0JIOYKH, MO3TOMY, €CJIM KHHETHYECKOe
ypaBHEHHE TpeACTaBiIsieT COO0H, HaIIpUMeEp, PeaKLUIo OKUCIeHHs cepbl, 2S + 302 =2S03,

V =K [02] umeer Bug 3.
3akon Banrt-T'opda: ckopocTs MHOIMX peakIUil yBeIUUUBAeTCs B 2-4 pa3a ¢ KaXAbIM IOBBIIICHHEM
teMmieparypsl 10 100.
- TeMIepaTypHbIA KOAPPUIIUEHT
XUMHUYECKOEe paBHOBECHE - PABHOBECHE U CIIOCOOBI €T0 C/IBUTA.
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BonbIIMHCTBO XMMHUECKUX PEAKIIMM TPOTEKAIOT B ABYX IIPOTUBOIIOJIOKHBIX HAIPABICHUSX OJHOBPEMEHHO,
TO €CTh HMPOAYKTHI PEAKIMH B3aUMOJICHCTBYIOT C OOpa30BaHMEM HCXOJHBIX BEHIECTB. Takue peakuuu
Ha3bIBAIOTCS 00paTUMbIMHU.

aA+BB—n/l+cC

Cxopocts nipsimoit peakiuu vl = K1 [A] a [B] ¢

Cxopocts peakuuu v2 = K2 [D] d [C] s.

B paBroBecun vl = v2, T. E. CkopocTH npsiMoit 1 00paTHOW peakiuii paBHBI.

PaBHoBecue Ha3bIBaeTcsl KOHCTAHTON paBHOBecHsl. DTO KOJUYECTBEHHOE ONMCAHUE XUMHYECKOTO
paBHOBECHS. DTO 3aBHCHUT OT MPHUPOJAbI PEareéHTOB M TEMIIEpaTypbl, HO HE 3aBUCHUT OT KOHIIEHTpaLUU
peareHToB U KaTajau3aTopa. DTO CBS3aHO C TEM, YTO KaTalu3 B OJMHAKOBOI CTENEHU YCKOPSET KaK IpsAMYIO,
TaKk ¥ 0OpaTHYIO PEaKITHIO

Hpunnun Jle IaTenne

[Mpuamun Jle [laTenbe onpenenseT HapaBJIeHUE CIBHTa XHMHUYECKOTO PABHOBECHS NMPHU H3MCHCHHH
KOHIICHTPAIINHU, TEMIIEPaTyPhl U JTaBIICHUS PeareHTOB.
A) yBenMYeHHe KOHIIEHTPAIMY OJIHOTO M3 PEareHTOB CMEIAeT PAaBHOBECHE B CTOPOHY MPSIMOU peaKITui;
CHIDKCHHE KOHIICHTPAIIUH OJTHOTO U3 PEareHTOB CIIBUTAET PABHOBECHE B MIPOTHBOIIOJIOKHYIO CTOPOHY;
b) PaBHOBeCHE ITpH MOBBIICHUH TEMIIEPATYPHI - B CTOPOHY SHIOTEPMHUIECCKON PEAKIINH; a IPH MOHKCHAN
TEMITepPaTyphbl IPOUCXOIUT FK30TEPMHUUCCKAST PCAKITHSI.
3areM, KOTJa JIaBJICHUE YBEIUYHBACTCS, PABHOBECHE CMEIACTCS B CTOPOHY MPOJIYKTa PEakid, a KOorjaa
JIABJICHUE CHU)KAETCs, PaBHOBECHE CMEIIAeTcs B CTOPOHY McxoaHoro martepuana. [[) Eciu kommuectBo
MOJIEKYJ B peaklMu ra3000pa3HbIX BEIIECTB HE MEHsETCs, TO IaBJeHHe Ha cucTeMy He Biusiet. Hampumep,
[Tockonbky B reTepOTreHHOIl pPaBHOBECHOW cHucTeME OJMHAKOBOE KOJMYECTBO Tra3000pa3HBbIX BEIIECTB,
o0Opa3yromuxcst B Xo€ NpsMoil U1 oOpaTHON peakiuii, "3BMEHEHUE JaBJICHUS HE MPUBOAUT K CMEIICHHUIO
paBHoBecus. E) KaranuzaTop He BiauseT Ha CIBUT paBHOBECHS, IOTOMY YTO OH YCKOPSIET KaK MPsMYI0, TaK
1 00paTHYIO PEAKITHIO.
5.6. JIutepartypa:
OcHoBHas:
1.I'muaka H.JIL. «O6mas xumus». T.1 yae6.mocodue myist By30B- Anmatsl, OBepo 2014,
2. I'muaka H.JL. «O6mas xumusi». T.2 yae0.mocodue i By30B- Anmatsl, IBepo 2014.
3. I'muaka H.JI. «O6mas xumusi». T.3 yueb.mocodue s By30B- Anmatsl, IBepo 2014.
4.I'muuka H.JI. «O6mas xumus». T.4 yde6.mocodue s By30B- AnMatsl, IBepo 2014.
5. OcnanoBa M. K. Xumus : yueOHuK anst 11 k1. o011ecTB.-TyMaHuT. HanpaBiieHus 0011eo0pa3oBar. mkK. /
M. K. Ocnanosa, K. C. Ayxanuesa, T. I'. benoycosa. - Anmarts! : Mekren , 2020. - 240 c. : un.)
6. OcnanoBa M. K. Xumus. Y.1 : yueOnuk st 10 k1. oO1iecTB.-ryMaHuT. HalpaBieHus 001eo0pa3oBar.
mwk. / M. K. Ocnanosa, K. C. Ayxanuesa, T. I'. benoycoBa. - Anmatsl : Mekten , 2020. - 160 c. : m.
7.BepennoBa, JI. I'. Heopranuueckasi, koymouaHas u ¢pusndeckas xumus [ Teker] : yuebnoe nocoodue / JI. I
Bepennona, E. B. Heuenypenko. - Anmartsl : New book, 2022. - 216 c.I'nunka H.JI. «O0mmas xumusi». T.1
yueb.nocobue aist By30B- Anmatsl, OBepo 2014.
JomosHnTEABHAS
1.babkoB A.B., Xumus yaeOHUK A Me. yaunuil u komtemxkeil. [D0TAP-Menua, 2015-352cr.
2.AnmabexkoBa A.A. u.jp. IIpakTukymM 1O HEOpraHHMYECKOW XHUMHUU:yueOd.-MeTol.mocobue -AnMaThl:
3OBepo,2013.
3.IlatcaeB A.K., MambrtoBa B.K., CepumberoBa K.M., Byxap6aeBa A.E. «IIpakTukym o HeopraHu4eckoit
XUMHW» - yaeOHO-MeToa, mocobue. llbimkenT, 2014r.
4 Tlarcaes, A. K. Tectsl mo mucrurumne "xumus". Y. 1. TecTsl Mo HeopraHU4ecKor, QPU3KOILIOUTHON
xuMun. Y. 2. TecTsl Mo 6MOOpPraHu4ecKoil XuMuu : TecThl . - lllpiMkenT : b . u., 2013.
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5.HTEpHEeT-CalT.

5.7. KoHTpO/IbHBIE BONPOCHI (BONIPOCHI, TECTHI, 3aJaHUSA U T.J).:

1. JlaiiTe onpeniesieHue CKOPOCTU XUMUYECKUX PEaAKIUH.

2. ®aKTopbl, BIUAIOIINE HA CKOPOCTh XUMUUYECKUX PEAKLIUH.

3. Kakoii 3aKk0H XapakTepHu3yeT TEMIEPAaTypHYIO 3aBUCUMOCTb CKOPOCTH XUMUYECKUX PEAKINii?
4. O6bwsacaute npunmi Jle [larense.

5.1. Tema Ne6. Yuenue o pacTBopax.

5.2. e : CTyIEHT JOIDKEH YMETh ONPEACISATh KOHIEHTPAIIMU PacTBOPA.
5.3. 3amaumn o0y4eHusi: YICHHK JIOJDKCH 3HATH (DOPMYITYy MACCOBOM JI0JIM KOHIIEHTPAIIUH, YTOOBI MPABUIBLHO
OTIPENIENIATH COCTaB PaCTBOPOB.

5.4. OcHOBHBIE BONIPOCHI TEMBI:

1. Kakoii 3aK0H XapakTepu3yeT KOHIIEHTPAMOHHYO 3aBUCUMOCTb CKOPOCTH XUMHYECKUX PEAKIIN?
2. OOBSACHUTE MOHATHE KAaTAJIN3aTOPOB.

3. Kak naBneHue BIuseT Ha CKOPOCTh XUMUYECKHUX PEAKIN?

5.5. Metoasb! npenogaBanus U o0ydeHus: paboTa B MaJIbIX TpyInmnax, peleHue 3aaad, JUCCKYCCHs

Teopernyeckuii oraen

PacTBOop - 5TO OJHOpOHAs cucTEeMa, COCTOSIIAs M3 ABYX WM Oojiee B3aMMHO HE3aBUCHUMBIX
KOMITIOHEHTOB.
Knaccudukanus pemenuit mo Gpu3ndecKoMy COCTOSHHIO:

Kuakue pacTBopbl - OKeaHCKasi, MOPCKasl, peuHasi BOJa, JJeueOHbIe pacTBOPHI;

I'azo00pa3ubie pacTBopsl - yrieposa (cmecb CO2 u O2), HCHIOIB3YEMBIN ISl CTUMYJISIITAN BO3yXa,
napoB 3¢upa U KHUCIOPO/Ia, IbIXaTEIbHBIX U COCYIUCTHIX IIEHTPOB;

TBepabie pacTBOPHI - 3TO CILJIaBbl METAJIOB, CMECH TBEPJIBIX COJIEH.
[To pa3Mepy uacTHI] paCTBOPEHHBIX BEILIECTB PACTBOPHI JENIATCS HAa pealibHbIe PaCTBOPHI (HA MOJIEKYISIPHOM
YPOBHE - paCTBOPBI KUCJIOT), KOJUIOUIHBIE PACTBOPHI (4ACTHU KOTOPBIX MOYKHO YBUAETH MO MUKPOCKOIIOM),
CYCIIEH3UHU, SIMYJIbCUH B KPYIHOMCIEPCHBIX PacTBOpax.
MeTo1bl BBIpa)KEHHUS COCTaBa PacTBOpa.
PacTBopbl nensATCS Ha KOHIIGHTPUPOBAaHHBbIC (KOHIIEHTPHUPOBAHHBIC) M pa3daBlieHHbIE (KHUIKHUE) B
3aBUCHMOCTH OT KOJIMYECTBA PACTBOPEHHBIX BEIIECTB B pacTBOpUTesne. YToObl TOYHO ONpPEAETUTh COCTAB
pacTBopa, UCIOIb3YHTE CIEAYIOUIUE METOIbI, TO3BOJISIONINE TOYHO yKa3aTh 3HAUEHUE KOHIICHTPAIIHHU:
MaccoBasi 10J151 pACTBOPEHHOT'0 BelIeCTBA - () - OTHOIICHHE MACChl JAHHOTO PACTBOPEHHOTO BEIIECTBA K
oOmieit Macce pacTBOpa U U3MEPSIETCS B €IMHUIIAX MACChl W Yo:
O = Msar/ Mep-xi
Mep-ni = V- P I/MII
mep—z{i = Msar + mepiTKim

Mousipaasi koHneHTpanusa (Cm) ykasbiBaeT KOJIHYECTBO MOJIeH PACTBOPEHHOI0 BelleCcTBa B
JAaHHOM 00beMe pacTBopa:
CMm=mM/M-V

MosisipHasi KOHIEHTPALMS IKBUBAJIEHTA, WIN TO, YTO HA3bIBAETCS HOPMAJIBLHON KOHLIIEHTPauei

(Sn), yka3biBaeT KOJIU4€CTBO IKBMBAJICHTOB PACTBOPEHHOI0 BelIeCTBA B JAHHOM 00beMe pacTBopa:
Ca=mM/M-V-f
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Moasipuas konuenrpauus (Cm) yka3biBaeT KOJUYeCTBO MoJieil pacTBOpeHHOro Bemecrsa B 1000
r (wu 1 Kr) pacTBopuTes:
CMm =m /M - pacTBOpHTE/Ib
5.6. JIlutepartypa:
OcHoBHas:
1.I'muuaka H.JIL. «O6mas xumus». T.1 yue6.mocobue aist By30B- Anmmatsl, DBepo 2014.
2. I'mmaka H.JL. «O6mmast xumus». T.2 yae6.mocobue st By30B- Anmmatsl, DOBepo 2014.
3. 'muaka H.JL. «O6mmast xumus». T.3 yaeb.mocobue st By30B- Anmatsl, DOBepo 2014.
4 I'muuka H.JI. «O06mas xumus». T.4 yue6.mocodue s By3oB- Anmatsl, OBepo 2014.
5. OcnanoBa M. K. Xumus : yaeO6uuk myist 11 k1. 001IeCcTB. -TyMaHUT. HallpaBieHus o01eoopa3opar. mk. /
M. K. Ocmanosa, K. C. Ayxaauesa, T. I'. benoycoBa. - Anmarsl : Mekren , 2020. - 240 c. : un.)
6. OcmanoBa M. K. Xumus. U.1 : yaeOnuk s 10 k1. 0OmIeCTB.-TYMaHHT. HAIIPABJICHUS 00me00pa3oBar.
mk. / M. K. OcnianoBa, K. C. Ayxanuesa, T. I'. benoycosa. - Anmats! : Mekren , 2020. - 160 c. : un.
7.Bepennona, JI. I'. Heopranuueckas, kosinouaHas u ¢puszuueckas xumus [ Tekct] : yuebnoe nocodue / JI. I'.
Bepenmosa, E. B. Heuenypenko. - Anmatsr : New book, 2022. - 216 c.I'muaka H.JI. «O6mas xumus». T.1
yueb.mocobue 715t By30B- Anmatsl, OBepo 2014.
JlomosiHuTEIBHAS
1.babkoB A.B., Xumus yueOHUK A5 Me. yaunuil 1 koutepkeid. [90TAP-Menua, 2015-352cr.
2.AnvabekoBa A.A. u.gp. [IpakTHKyM TO HEOPraHWYECKOH XWMHUU:y4eO.-MeToja.noco0ue -Ammarhl
:OBepo,2013.
3.I1arcaeB A.K., MambrtoBa B.K., CepumbeToBa K.M., byxap6aesa A.E. «[IpakTukym 1o HeOpraHu4ecKou
XUMUW» - yaeOHO-MeTo 1, mocooue. [lIpimkenT, 2014r.
4 IlatcaeB, A. K. Tectsl mo mucrummae "xumus". Y. 1. TecTbl Mo HeopraHu4eckou, (HU3KOJUTOMITHON
xumun. Y. 2. TecTbl Mo 6MOOPraHUYECKOM XUMUH : TECTHI . - LlIpiMkeHT : b . u., 2013.
5.HTEpHET-CaMT.
5.7. KonTpoJibHbIe BONPOCHI (BONPOCHI, TECThI, 32IaHUS U T.]1.)
1. PacTBOpEBI.
2. Kakue TUMBI pereHuii 1ensTcs B 3aBUCUMOCTH OT arperaTHOro COCTOSIHUS?

5.1. Tema Ne7. Teopus 3J1eKTPOJTUTHYECKOH TMCCONMALMH.

5.2. lleab: 3HaTh TEOPHIO DIICKTPOTUTHICCKON TUCCOIUAIINY.
5.3. 3agauu 00yueHHsi: HAYYUTHCS SKCIIEPUMEHTATILHO OMPEENIATh CPEely Pa3IMUHbIX PEIICHUI

5.4. OcHOBHBIE BONPOCHI TEMBI:
1. Teopwusi 31MEKTPOTUTHUYECCKON AUCCOLIUAIIHH.
5.5. MeTtoanl mpenoaaBaHus U 00y4eHUsi: pad0Ta B MaJIbIX TPYIINAX, PEIICHUE 33a1a4, TUCCKYCCHSI

Teopernyeckuii oraesa

BemiectBa, KOTOpbIE XOPOIIO pa3iararoTcsi Ha UOHBI M TO3TOMY XOPOILIO MPOBOJAT 3JIEKTPUUYECTBO,
Ha3bIBAIOTCA DJIEKTPOJMTaMH. BeliecTBa, KOTOpble IJIOXO pa3jaratoTcsi Ha HMOHbI M HE MPOBOJAT
AIIEKTPUYECTBO, HA3ZBIBAIOTCS HEDNEKTPOJIUTAMH, a CJIa0ble ANEKTPOIMTHI TaKKe IJIOXO paslaraiorcs Ha
HOHEIL.

Kucnotel - 3T0 BelecTBa, KOTOpPbHIE, COTJACHO TEOPUM AppeHHyca, TUCCOLUMUPYIOT HAa KaTHOH
BoJioposia H + u kucnoTHbIN ocTaTok (aHMOH). BemecTBa, Ha3bIBaeMble OCHOBAHUSIMU, MPH JUCCOLUAIIUU
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pacrnaaaroTCd Ha FHIIpOKCI/IJIBHBIfI agnoH OH u xatnon Meraiia. BCIlIeCTBa, Ha3bIBa€MbIC€ COJIAMMU, - 3TO TC
BEIIECTBA, KOTOPHIE TUCCONMUPYIOT HA KATHOH METaJlIa U aHUOH KUCJIOTHOTO OCTaTKa.
Hamnpumep, paccMoTpum mporiecc aIeKTpoIuTHIeCKo# aucconuannu ykeycHou kuciaotsl CH3COOH:
CH3COOH= CH3COO-+H +
OroT mporecc oOpaTHM, CYIIECTBYET PaBHOBECHE, K KOTOPOMY IPUMEHHUM 3aKOH XHUMHYECKOTO
paBHOBECHS:

[CH3COO[H]
Kn= ;
[CH3COOH]

rae [CH3COO-] u [H +] - MonpHBIE KOHIIEHTpanuu gucconuupoBanHbix noHoB; [CH3COOH] -
KOHIICHTPAIUS HEIUCCOIMUPOBAHHBIX MOJIEKYI.

CreneHp TucCOLMAlINY - €111 OJJHa KayeCTBEHHasl OIIEHKa Ipoliecca qucconnanuu. OTHOIIEHNE KOJIMYECTBa
MOJIEKYJI (1), TUCCOIMUPOBABIINX HA HOHBI B pACTBOPE, K 00IIeMy KOTMYeCTBY MOJIEKY (N) B 2JIEKTPOJIUTE,
Ha3bIBAETCS CTETEHBIO AIEKTPOIUTUYECKOM TUCCOLMalui U 0003HavaeTcs «o» -aibda:

o =
N

KOHCTaHTa N CTCIICHb NUCCOIHUAIINN KOJIMYECTBCHHO B3aMMOCBS3AHBI. ECJ'II/I HaYdaJIbHaA KOHI_[eHTpaI_[I/ISI
nanHoTO 2MekTposnTa CA paBHa C, a muccornuaiiys paBHa o, TorJa ypaBHEHHE B MOMEHT PaBHOBECHUS OyIeT
HUMETh CIEIYIOIINNA BU/I;

KA=K+=A-

Kornma Monekynsl pacmamaroTcs Ha MOHBI, KOHIIEHTpanus katnoHa K + u annona A paBHa o ¢ C -, a

KOHIICHTPAIUS HEIUCCOIMUPOBAaHHBIX MOJIeKys paBHa (1 - a) * C, Torma

[K*][A] a-C-a-C a2C
K,;[: =
[KA] (1-a)-C l-a
a’C
Ki= — (U
l-a

[H*] [OH] = 1,8-10716.55,4=10"=K,,
DTO0 Ha3bIBAETCS MOHHBIM NMPOIYKTOM KW U BOJBI.
Bomopoansiii uagexc pH = -1g [H +]
I'mapoxcunbaeiii uaaexe pH = -lg [OH-]
pH + pOH = 14
pH> 7 menounas cpena
pH <7 kucnas cpena
pH = 7 nenTpanbHas cpena
5.6. JIntepartypa:
OcHoBHas:
1.I'muuka H.JL. «O6mas xumusi». T.1 yue6.mocobue ams By30B- Anmatsl, OBepo 2014.
2. I'muaka H.JL. «O6mmast xumus». T.2 yue6.mocobue amns By30B- Anmatsl, DOBepo 2014.
3. 'munka H.JL. «O06mmas xumus». T.3 yueb.mocobue ains By30B- Anmatsl, DOBepo 2014.
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4.T'muaka H.JI. «O6mas xumus». T.4 yae6.mocobue 11t By30B- Anmatsl, DBepo 2014.

5. OcnanoBa M. K. Xumus : yueOHUK 7151 11 KJ1. 00IIeCTB.-TYMaHHUT. HAaIIpaBJICHUs 00IIe00pa3oBar. mkK. /
M. K. Ocnanoga, K. C. Ayxaauesa, T. I'. benoycosa. - Anmarsl : Mekren , 2020. - 240 c. : un.)

6. OcmanoBa M. K. Xumus. Y.1 : yaeOnuk uist 10 k1. 00IIECTB.-TYMaHUT. HAIIPABJICHUS 00e00pa3oBar.
mk. / M. K. Ocnanosa, K. C. Ayxanuesa, T. I'. benoycora. - Anmatsl : Mekren , 2020. - 160 c. : w
7.BepennoBa, JI. I'. Heoprannueckasi, koyutonHast v ¢pusudeckas xumus [ Texcr] : yuebnoe mocoodue / JI. I
BepenroBa, E. B. Heuenrypenko. - Anmartsr : New book, 2022. - 216 c.I'muaka H.JI. «O6mmas xumusi». T.1
yueb.mocobue st By30B- Anmatsl, OBepo 2014.

JlomostHuTEIBHAS

1.babkoB A.B., Xumust yueOHuUK a5t Me. yaunuil u koyuemkeit. [90TAP-Meaua, 2015-352cr.
2.AnvabexkoBa A.A. u.gp. [IpakTHKyM TO HEOpPraHMYECKOH XWMHUH:ydeO.-MeToja.nocoOue -Anmarhl
:9Bepo,2013.

3.ITatcae A.K., MamsrtoBa B.K., CepumberoBa K.M., Byxap6aeBa A.E. «IIpakTnkym 1o HeopraHu4eckoi
XUMHW» - yaeOHO-MeTo, mocodue. [llpimkenT, 2014r.

4 IlatcaeB, A. K. Tectsl no auctummae "xumus". Y. 1. TecTsl Mo HeopraHM4ecKou, (HU3KOJIIOUTHON
xumu. Y. 2. TecTsl o 6MoopraHnyeckoi XuMuu : Tectol . - pivkenT : b . u., 2013.

5.HTEpHET-CaMT.

5.7. KoHTpoJIbHBIE BONPOCHI (BONIPOCHI, TECTHI, 3aJaHUA U T.1).:

1. 3akon pazbaBienust OcTBanbpaa:

2. Kakue ¢akTopbl onpenensitoT 3Ha4eHNs yCTOMYUBOCTH U CTEIIEHU AUCCOolMaun?

3. UTo Tako€ MOHHBIA NPOIYKT BOJIbI?

4. Ha 4To yka3bIBaeT BOJIOPOIHBIA UHAEKC?

5.1. Tema Ne8. I'uaposiu3 coJieid.

5.2. lleJib: MOHATH MEXaHU3M PACTBOPEHUS MPOXOAAIIUX COJIEH B BOJIE HA OCHOBE TUPOJIH3a.
5.3. 3apauu 00yueHHsi: HAYYUTbCS SKCIIEPUMEHTAIBLHO ONPEENIATh CPely Pa3IuUHbIX PeIIeHUN

5.4. OcHOBHBIE BONPOCHI T€MbI: HAYUYUTHCS SKCIIEPUMEHTAIBHO OMPEACIIATh CPeAy Pa3IuIHBIX PEIICHUM
1. O0bsicHUTE YCTOMYMUBOCTD U CTENIEHb JAUCCOIHALIUU.

2. Ha 4ro yka3bpIBaeT BOJOPOAHBINA UHAEKC?

3. ®opmyna 3akoHa pazbaBneHus OcTBanbaa.

5.5. Metoasb! npenogaBanus u 00ydeHusi: paboTa B MaJbIX TpyInax, peleHue 3aaad, JUCCKYCCHs

Teopernyecknii oraesn

B3anMoneiicTBue pacTBOPEHHBIX HMOHOB COJIM C MOHAMHU BOJbI HA3bIBACTCS THAPOIM30M. [ Hapoan3
BKJIIOUAET KaK HEOPraHMYECKHEe BEIIeCTBa (COMM METaJUIOB, KapOWJbl, HUTPHUABI), TAK U OpPTaHUYECKHE
BeIeCTBa (MPOCThIe (DUPBL, JKUPBI, YIIEBOIbI, OSIKH).

[Ipouiecc pasznoxeHUs BOABI U COJEH, COMPOBOXKIAIOUIUIICS 00pa3oBaHMEM HEHTpPaIbHBIX MOJIEKYI
CIa0BIX 3JIEKTPOIUTOB, HA3BIBACTCS TUPOTIM30OM COJICH.
Conu MOXHO paccMaTpuBaTh KaK MPOAYKTHl B3aMMOJEWUCTBHUS KHUCIOT W OcCHOBaHMA. Conm MOryT
00pa30BBIBATHCS B 3aBUCUMOCTH OT CTENEHU WX AMCCOIMAIMU. B 3aBUCHMOCTH OT cOCTaBa COJeH UX
TUAPOJIU3 OBIBAET MOJHBIM WU YACTHYHBIM:
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1. CunbHbBIE OCHOBAHMS U COJIM CUJIBbHBIX KUCJIOT HE TUAPOJIU3YIOTCS MIPU PACTBOPEHUM B BOJIE, TaK KaK
He 00pa3yloTcsi TPYJHO AWCCOLMUPYEMBIE YaCTHIBI MM Cia0ble MOJICKYIBI dyieKTponuTta. Hampumep,
katuonsl K +, Ca2 +, Na +, aauonsl Cl-, NO3-, T.e. conu CHIBHBIX OCHOBAHMH M CHUJIBHBIX KHUCIOT HE
ruposim3ytorcs. PacTBopel 3Tux conei HelTpanbHble, pH = 7. HMonbl Takux coneil He oOpa3yioT
COEJIMHEHU, KOTOpble B MEHbLIEH cTenenu auccouunpyrotr nonamu H + u OH- Bogpl.

2. Conu CUJIBHBIX OCHOBAHUH M CIA0BIX KHCIOT TUAPOIIU3YIOTCS aHHOHAMH.
Hampumep, Na2CO3, K2S, MgCO3, KCN, Ca3 (PO4) 2, KJ, NaNO2, nuanuasi, kapOoHaThl, 00paThI
LIEJIOYHBIX METAIJIOB.
1. a) KCN + HOH < KOH + HCN
6) CN- + HOH < OH- + HCN
2. a) NaNO2 + HOH < NaOH + HNO2.
06) NO2- + HOH « OH- + HNO2
PaBHOBecue aucconumanuy BOJBI CMEIAETCsl BIPaBO, 00pa3yloTCsi MEHEe AUCCOLMHMPYIOLINE KHCIOTHI
(HCN, HNO2). Cpena menoyHas u3-3a Hakoruienus: nonos OH (pH> 7).
3. Conu cnaObIX OCHOBAaHUHN M CHJIbHBIX KUCJIOT TUAPOJIU3YIOTCS KATHOHAMH B BOJJHOM PacTBOPE.

Hampumep: ZnCI2, Pb (NO3) 2, SbCI3, Bi (SO4) 3, HH4Cl, T.e. ruapoam3yroTcsi COH c1abbIX OCHOBAHUMA
Y CHJIBHBIX KHCJIOT.
NH4NO3 + HOH <« NH40H + HNO3
NH4 ++ HOH < NH40OH + H +

Honsl NH + 4 conu o6benunsitorcest ¢ nonamu OH- ¢ oOpa3zoBanneM ci1ab01MCcCOIMUPOBAHHOTO CJIa00TO
ocHoBanusi NH4OH, B pe3ynbrare 4ero paBHOBECHE CMENIAETCs BIpaBo, HOHBI H + HakamiauBaroTCa B
pactBope u mepexomar B cpeaHekucasii pH <7. Ilo wmepe ocnaGneHuss OCHOBaHUS THUIPOJIN3
BO30OHOBJISIETCS.
B HEKOTOPHIX ciTydassx OKCUCOIHN 00pa3yrOTCs IPU THAPOIJIM3E COJIel, 00pa30BaHHBIX U3 CITA0BIX OCHOBAHHN
Y CHJIBHBIX KHCJIOT:
ECI3 + HOH < EOCI + 2HCI
DTO HaANpPaBJICHUE SBJISICTCS OOLTUM 0)KHUIACMbIM
Bwmecto SbCI3 (k) + 3H20 « Sb (OH) 3 + 3HCI (mepBbIii poriecc) MMEET MECTO CISAYIONTUN MPOIIece
SbCI3 + HOH < SbOsl + 2HCI (BTOpOIii).
4. Conu craObIX OCHOBAHHH M CIIA0BIX KUCIOT THIPOJIM3YIOTCS OJHOBPEMEHHO KATUOHAMU U aHUOHaMH. J[7ist
3TOTO THIIA THUAPOJIU3A XaPAKTEPHBI COJIM, 00pa30BaHHBIC M3 CIA0BIX OCHOBAHHMW M clalObix KHCIOT: Al
(CH3COO) 3, Ni (NO3) 2, NH4NO2, (NH4) 2S u gp.

1) NHsNO2 + HOH < NH4OH + HNO>
NHs" + HOH < NH4OH + HNO>
2) CH3;COONHs + HOH <> NH40H + CH3COOH
CH3COO" + NHs" + HOH «» NH4OH + CH3COOH

5.6. JIutepartypa:
OcHoBHas:
1.I'muuka H.JL. «O6mas xumusi». T.1 yue6.mocobue ams By30B- Anmatsl, OBepo 2014.
2. I'munka H.JL «O6mmas xumus». T.2 yue6.mocobue amns By30B- Anmatsl, DOBepo 2014.
3. I'munka H.JL. «O06mmas xumus». T.3 yueb.mocobue amns By30B- AnMatsl, DBepo 2014.
4.T'munaka H.JI. «O6mas xumusy. T.4 yae6.mocobue s By30B- Anmatsl, OBepo 2014.
5. OcnanoBa M. K. Xumus : yaeOHuk a5 11 ki1. o01iecTB. -ryMaHuT. HanpasieHus o01ieo0pa3oBar. kK. /
M. K. Ocnanoga, K. C. Ayxanuea, T. I'. benoycosa. - Anmartsl : Mekren , 2020. - 240 c. : un.)
6. OcnanoBa M. K. Xumus. Y.1 : yueOnuk s 10 k1. oOmecTs.-ryMaHUT. HalpaBieHUs 0011eo0pa3oBar.
mk. / M. K. OcnianoBa, K. C. Ayxanuesa, T. I'. benoycoBa. - Anmarsl : Mekren , 2020. - 160 c. : u.
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7.BepennoBa, JI. I'. Heoprannueckasi, koyutonanas u ¢puszndeckas xumus [ Tekct] : yaebnoe nmocodue / JI. I'.
Bepenrona, E. B. Heuenrypenko. - Anmartsr : New book, 2022. - 216 c.I'muaka H.JI. «O6mmas xumusi». T.1
y4ae0.1mocodue it By30B- AnMatel, OBepo 2014,

JlomostHuTEIBHAS

1.babkoB A.B., Xumus yueOHUK 11 Mea. yawni u koisemkeid. [ 90TAP-Menua, 2015-352cr.
2.AnmabekoBa A.A. wm.ap. [IpakTHKyM 10 HEOPraHMYECKOW XHMHH:y4eO.-METOI.II0coOne -AJIMaThI
:OBepo,2013.

3.INatcae A.K., MamsitoBa B.K., CepumberoBa K.M., Byxap6aeBa A.E. «IIpakTukym 1o HEOpraHUIeCcKO
XUMHUW» - yueOHO-MeTo, mocodue. [llpimkenT, 2014r.

4 TlatcaeB, A. K. Tectsl no auctumumne "xumus". Y. 1. TecTsl Mo HeopraHnueckou, (HU3KOJIIOUTHON
xumud. Y. 2. TecTsl o 6MO0OpraHnuecKkoi XuMuu : Tectol . - pvkenT : b . u., 2013.

5.HTEpHET-CallT.

5.7. KoHTpo/ibHBIE BONPOCHI (BONPOCHI, TECThI, 32JaHUS U T.J) ..

1. Conu u ux xnaccuukanus

2. I'miponu3 coseil U ero myTH.

3. PaznuuHble TUIIBI COJIEH, Kaxaast U3 KOTOPBIX nojasepraercs rupoausy: Cu (NO3) 2; K2SO3; Hanumure
peakumu ruapousa coieit NH4CN, NaCl, KNO3, ZnCI2, NH4CH3COO, Na3PO4.

5.1. Tema Ne9. O0uue XapakTepuCTHKH METAJIOB. S - 3jieMeHThbl. O0mee onucanue noarpymn 1A n
HA.

5.2. 3apaya: CTyIeHT JOJDKEH 3HATh AJIEKTPOHHBIE CTPYKTYpPhl BOJOPOJA, KUCIOPOJA, S-DJIEMEHTOB M
CBOMCTBA UX COCOUHECHUM.
5.3. 3agauu 00yueHHsl: HAYYUTHCS SKCIIEPUMEHTAIBLHO ONPEENIATh CPely Pa3IMUHbIX PeIICHUI

5.4. OcHOBHbBIE BONIPOCHI TEMbI:

1. Cos 1 ux KiIaccupuKaIus.

2. 'maponu3 coJieid U ero myTH.

3. PaznuuHble TUTIBI COJIEH, KaXkaast U3 KOTOPBIX nmoaBepraercs ruaponunsy: Cu (NO3) 2; K2SO3; Hanumure
peakuuu ruapousa coineit NH4CN, NaCl, KNO3, ZnCI2, NH4CH3COO, Na3PO4.

5.5. Metoasb! npenogaBanus U 00ydeHusi: paboTa B MajbIX rpylnmnax, peleHue 3aaad, JUCCKYCCHs

Teopernyecknii oraesn

VYraepon, BOAOpOA, KUCIOpPOJ, a3oT, ¢ochop, cepa - OCHOBHBIE OPraHMYECKHE COEAMHEHUS >KMBBIX
OpPraHU3MOB COCTOSIT M3 aTOMOB 3THX 3JIEMEHTOB: OEJKOB, YIJIEBOJOB, JIMIUAOB, HYKIEMHOBBIX KHCIIOT,
aMUHOKHCJIOT, KOTOpPBIE HAa3bIBAIOTCSL OPraHOT€HAMHM.

Kpome Toro, CymecTByroT 31€MeHThI, 00pa3yrolie 3eKTPOoJIUTHbIN (PoH (PoH) opraHuszmMa, K KOTOPHIM
OTHOCSITCS: KaJIbIMH, KaJINii, HATpUH, XJI0p, MarHui, Grop, xKene3o. ITa rpymna 3JeMEeHTOB cocTaBiseT 99%
MAacChl 4EJI0BEYECKOTO Tella U Ha3bIBA€TCA MakpodiieMeHTaMu. Bogopoa. Xumudeckuii 3Hak H, nopsakoBsii
HoMmep 1, Hemeramt. OH okuciseT cBou coeauHeHus 10 +1 m -1. CTeneHb OKHUCIEHUS B COUYETAHHUHU C
MeTaiuiamu -1. Bogopoa o6e1uHo nomemiatot B rpynny 1 u rpynmy VII (B ckoOkax).

Xumnueckue cBoiictBa. Hanbosee akTHBHbIE METAILIbI, OKUCIISIOIIMECS Ha BO3/yXe:

43 + O2 = 2220 (MeICHHO).

S+2K=KS+Q AH <0

P +3Rb=RbsP +Q AH <0
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Cl+Cs — CsCl+Q AH<0
6Li + N2 = 2LisN2 (autpus utus)
+1-1
2Na+ Hz=2NaH wmeramibl - BOCCTAHOBUTENH
+1-1

2Cs+ H2=2CsH H2 — BoccTanoButensb

2K + 2H,0 = 2KOH + Hz1 + Q (AH < 0)
2Na+2H,0 =2NaOH + Ho1 +Q  (AH <0)

OnemenTsl rpyn A
29+ 02=2090; Mg + 02 =2MgO
Ca + O2=2Ca0O Sr + 02 =28rO

B3anMoieiicTByeT ¢ a30TOM MpH BBHICOKUX TeMIIepaTypax ¢ 0Opa30BaHHEM HUTPUIOB:

3Ca + N2 = Ca3N2

bepunii He B3auMOIEHCTBYET ¢ BOJOW. Maruuii B3auMoOJIEHCTBYET TOJIBKO C TOPSAYEH BOJIOM:

Mg + H20 (BBepxy) = Mg (OH) 2 + H2 1

B3anMoeicTByeT ¢ KuCiIoTamu:

Ca + H2SO4¢) = CaSO4 + H2?

4Ca + 10HNO3() = NH4NO3z + 4Ca(NOs). + 3H20

Ca - 28 = Ca*? 4

N*° +88=N? 1

5.6. JIuteparypa:

OcHoBHas:

1.I'muaka H.JL. «O6mas xumus». T.1 yae6.mocodue myist By30B- Anmatsl, OBepo 2014,

2. I'muaka H.JL. «O6mas xumusi». T.2 yaeb.mocodue s By30B- Anmatsl, IBepo 2014.

3. 'muaka H.JI. «O6mas xumusi». T.3 yae0.mocodue s By30B- Anmatsl, IBepo 2014.

4 I'muuka H.JI. «O6mas xumus». T.4 yue6.mocodue mis By30B- Anmatsl, IBepo 2014.

5. OcnanoBa M. K. Xumus : yueOHuk 11 11 k1. o0IecTB.-TyMaHUT. HallpaBeHus o0meoopa3oBar. mk. /
M. K. OcmanoBa, K. C. AyxaaueBa, T. I'. benoycoBa. - Anmarsl : Mekrenn , 2020. - 240 c. : ui.)

6. Ocnanosa M. K. Xumus. Y.1 : yueOnux mist 10 k1. oOIIeCTB.-r'yMaHHT. HaIIPaBJICHUs 0011e00pa3oBar.
mk. / M. K. OcnianoBa, K. C. Ayxanuesa, T. I'. benoycosa. - Anmarter : Mekren , 2020. - 160 c. : n.
7.BepenrioBa, JI. I'. Heopranudeckas, koyutonaHas 1 ¢puznueckas xumus [ Tekcr] : yuebHoe mocooue / JI. T'.
Bepennosa, E. B. Heuenypenko. - Anmatsr : New book, 2022. - 216 c.I'muaka H.JI. «O6mas xumus». T.1
yuyeb.nocobue aist By30B- Anmatsl, Osepo 2014.

JlomoJIHUTEILHAS |

1.babkoB A.B., Xumus yaeOHUK A Me. yaunuil u kouiempkein. [90TAP-Menua, 2015-352cr.
2.AnmabexkoBa A.A. u.gp. IIpakTukym 1O HEOpPraHMYECKOW XMMHH:y4eOl.-MeToJ.1ocobue -AJMaThl
:OBepo,2013.

3.ITarcaeB A.K., MamertoBa B.K., CepumberoBa K.M., byxap6aeBa A.E. «IIpakTrkym 1o HeopraHudeckou
XUMHW» - yaeOHO-MeTo, ocodue. [lpimkenT, 2014r.

4 TlatcaeB, A. K. Tectsl mo aucuuruimHe "xumus". Y. 1. TecTsl o HeopraHu4yeckol, (HPU3KOIIOUTHON
xuMuu. Y. 2. TecTsl Mo 6MOOpraHn4eckoil XuMuu : Tecthl . - llpiMkenT : b . u., 2013.

5.MHTepHeT-caur.

5.7. KoHTpoOJIbHBIE BONPOCHI (BONPOCHI, TECTHI, 3aJaAHUA U T.[1).:

1. [IpuBeauTe NMEKTPOHHYIO KOH(MUTYPALIUIO S-DTIEMEHTOB U JJaiiTe HHCTPYKIIUU.

2. DneMeHTsI rpynmsl [A.

3. OnemenTsl rpymnisl [TA.
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5.1. Tema Nel0. d-o6mee onucanue 31eMeHTOB. Meab, IMHK, Kej1€30, XpoM. MecTOpOo:KIeHusT MeIu,
HHMHKA, KeJie3a, xpoma B Kazaxcrane, koppo3us.

5.2. LleJib: 3HaTh TEOPETUYECKHE OCHOBBI CBOMCTB, XapaKTEPU3YIOIIUX IEMEHTHI d 1 UX COCTUHEHUSI.
5.3. 3agauu 00y4eHUsI: HAYIUTHCS SKCIEPUMEHTAIIBHO OIIPEIENIATh CPEAY Pa3INYHBIX PEIICHUN

5.4. OcHOBHBIE BONIPOCHI TEMBI:

1. Hamummure 31eKTpoHHYIO KOHGUTypanuo d-31eMeHTOB.

2. DIeMeHThl U XUMHUYECKUe CBOMCTBA rpynmsl [A.

3. DneMeHTHl M XuMU4eckHe cBoiicTBa rpymisl [1A.

5.5. Metoas! npenogaBanus U 00ydeHus: padoTa B MaJIbIX Tpynmnax, pelieHue 3ajaad, JUCCKYCCHs

Teoperuyeckuii oraes
OO6mue xapakTepucTUKH d-2JIeMEHTOB.

[lonaBnsitomee OONBIIMHCTBO aTOMOB d-3J1€MEHTOB 0O0pa3ylOT HOHBI C DPA3JIMYHBIMU CTETEHSMU
OKHCJICHHUS, KOTOPbIE XapaKTEPU3YIOTCSI HU3KOM CTENEHBIO OKUCIEHUS +2 U BBICOKOW CTETIEHBIO OKUCIIEHUS,
COOTBETCTBYIOIIEH HOMEPY TpYIIbI, B KOTOPOW HaxoauTcs s3eMeHT. CrocoOHOCTh MPOSBIATh Pa3HYIO
CTETeHb OKUCIICHUS OINpeeNsieT OKUCIUTENbHbIE U BOCCTAHOBHUTENIbHBIE CBOICTBa d-3iieMeHTa, a Takxke
W3MEHEHUS KUCIIOTHO-OCHOBHBIX (DYHKITUW MX OKCHUIOB U THAPOKCHIOB. CBsi3H d-27IEMEHTOB COTJIACOBAHBI,
CpeIy HUX €CTh PA3INYHbIC KOMIUIEKCHBIC COCTMHECHHS.

OnemenTsl rpynnsl VI B. CBoiicTBa xpoma u ero coequHeHnil. CTerneHb OKUCICHUS XpoMa: HIDKHSSA +2 1
BEIIIIE +0, +3.
Cr + 2HCl = CrCI2 + H2
Cr + H2S04 = CrSO4 + H2
Cr + 6HNO3 (k) Cr (NO3) 3 + 3NO2 + 3H20
OcHosHbIe oxcuasl CrO
2HCI + CrO = CrC12 + HOH
OcnosHo# ruapokcun Cr (OH) 2
VI Xumus snemeHToB rpynnsl B
Fe 3d64s2 c 3d74s2 Ni 3d84s2
Kemezo +2, +3, +6
K0OaJIbT U HUKED +2, +3
Fe + 2HCI = FeCI2 + H2
Oxucnsercs 1o xxenesa (I1I) B pacTtBope KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI:
2Fe + 6H2SO4(koHir.) = Fe2(SO4)3 + 3SO2 + 6HOH
I'unpoxcun xxenesa (I1I) - Fe (OH) 2, a ne ocnabnstoriee, ocnoBanue. CiaenoBatenbHo, ero conu (I11) cunbao
TUAPOIU3YIOTCA,
FeCl3 + H20 FeOHCI2 + HCI I crynens
FeOHCI2 + H20 Fe (OH) 2CI + HCI ®aza 11
HaubGonee BaxxHbIM cpenu koMmIuiekcHbIX coeauneHuit xenesa (III) ssnsercs K3 [Fe (CH6)] - xpachas
«KpOBSIHas» COJIb,
FeCl2 + K3 [Fe (CN) 6] = KFe [Fe (CN6] + 2KC1

HACBIIIEHHAs! CUHS HACTOMKA
FeCI3 + 3NH4CNS Fe (CNS) 3 + 3NH4CI

Coenunenue ponanuna xxenesza Fe (CNS) 3 umeeT kpoBaBo-KpacHbBIH IIBET.
3Cu + 8HNO3 (p) = 3Cu (NO3) 2 + 2NO + 4HOH
Y KOHILIEHTPUPOBAHHOM CEpHOM KHCIOTHI B okcH cephl (IV):
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Cu +2H2504 = CuS0O4 + SO2 +2HOH

Oxcupg menu Cu20 KpacHBIM

Cu20 — CuO + Cu

Cu20 umeer citabbie OCHOBHBIE CBOMCTBA, HE PACTBOPSETCS B BOJIE.

Oxcupg menu CuO uepHbIi

2Cu (NO3) 2 =2CuO +4NO2 + 02

Cu (OH) 2 — CuO + NON; CuO uepHbIil.

Dtot okcup coorBercTByeT ruapokcuay Cu (OH) 2, CuSO4 + 2NaOH = Cu (OH) 2 + Na2S04;

Cu (OH) 2 cunuii.

5.6. JIutepartypa:

OcHoBHas:

1.I'munaka H.JIL. «O6mas xumust». T.1 yae6.mocodue yist By30B- Anmatsl, DBepo 2014.

2. I'mmaka H.JL. «O6mmast xumus». T.2 yae6.mocobue st By30B- AnmMatsr, DOBepo 2014.

3. 'muaka H.JL. «O6rmmast xumus». T.3 yaed.mocodue a1t By30B- AnMatsl, DBepo 2014.

4 I'muuka H.JI. «O6mas xumus». T.4 yae6.mocodue nis By30B- Anmatsl, IBepo 2014.

5. OcnanoBa M. K. Xumus : yaeOoruk myist 11 k1. 001IecTB. -TyMaHUT. HallpaBiIeHus o01eoopa3oBar. mk. /
M. K. Ocmanosa, K. C. Ayxaauea, T. I'. benoycosa. - Anmarsl : Mekrenn , 2020. - 240 c. : un.)

6. OcmanoBa M. K. Xumus. U.1 : yaeOnuk uist 10 k1. 00IECTB.-TYMaHHT. HAIIPaBJICHUS 00Me00pa3oBar.
mk. / M. K. OcnianoBa, K. C. Ayxanuesa, T. I'. benoycosa. - Anmatsr : Mekren , 2020. - 160 c. : u.
7.Bepennona, JI. I'. Heopranuueckas, kosmouaHas u ¢pusznueckas xumus [ Tekct] : yuebnoe nocodue / JI. T
Bepennosa, E. B. Heuenypenko. - Anmatsr : New book, 2022. - 216 c.I'muaka H.JI. «O6mas xumus». T.1
yue0.1mocobue 115 By30B- Anmatsl, OBepo 2014.

JlomosiHuTEIbHAS

1.babkoB A.B., Xumust yaeOHUK a1 Me. yauiauil u kosuiempkeit. [D0TAP-Meaua, 2015-352cr.
2.AnmvabexkoBa A.A. m.jp. [lpakTukyM 10 HEOPraHWYECKOW XHMHH:y4eO.-MeTon.nmocodrue -AMaThl
:OBepo,2013.

3.I1arcaeB A.K., MambrtoBa B.K., CepumbeToBa K.M., byxap6aeBa A.E. «IIpakTukyM 1o HEOpraHM4eCKOM
XUMUW» - yaeOHO-MeTo 1, mocodbue. [lIpiMkenHT, 2014r.

4.IlatcaeB, A. K. Tectsl no gucrummae "xumus". Y. 1. TecTbl Mo HeoOpraHUYeCcKou, (HU3KOITOMITHON
xumun. Y. 2. TecTbl Mo 6MOOPraHUYECKOM XUMUH : TECTHI . - LlIpiMkeHT : b . m., 2013.

5.HTEpHET-CaMT.

5.7. KoHTpOJIbHBIE BONPOCHI (BONPOCHI, TECThI, 3aaHUA U T.1):

1. Hanumure 35eKTpoHHYI0 KOHGUTYpauo d-31eMeHTOB.

2. XMMHUYECKUE CBOMCTBA AJIEMEHTOB ME/IU U IIMHKA U UX COSAMHEHU.

3. DneMeHTHI jKelle3a U XpoMa U XUMHUYECKUE CBOMCTBA UX COCAMHEHUH.

5.1. Tema Nell. P - o01mee onmucanmue 3J1eMEeHTOB. AJIIOMHAHHH U ero coeJNHEHH .

5.2. IleJib: 3HaTh TEOPETUUYECKUE OCHOBBI CBOMCTB, XapaKTEPU3YIOLINX P-2JIEMEHTHI U UX COCIUHEHMS.
5.3. 3apauu 00y4eHHsI: HAYUYUTHCS DKCIEPUMEHTAIBHO ONPEENATH CPENY Pa3IUUHbIX PEIICHUN

5.4. OcHOBHBIE BONIPOCHI TEMBI:

1. Hanuimure 351eKTpoHHYI0 KOH(UTypauio d-31eMeHTOB.
2. DIIeMEHTBl MEM U IMHKA, XUMHUYECKUE CBOMCTBA.

3. DyeMeHTHI Kelle3a U XpOMa, XUMUYECKUE CBOMCTBA.
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5.5. MeToasb! npenogaBanus U 00y4eHus: padoTa B MaJIbIX Ipynnax, pelieHue 3ajaay, JUCCKYCCHs

Teoperuyeckuii oraes
MHorue p-371eMeHThl HEOOXOAUMBI JIsi HOPMAaJIbHOTO (DYHKIMOHHPOBAHUS PACTEHUH M >KUBOTHBIX,
Hanpumep 60p, yriepo, a3oT, pocdop, kuciopon, cepa, rop, xiop, Hox u 1. .

Mei conepKUTCs B T€NIE, KOCTAX, I€CHAX U IPYrUX OpraHax >KMBOTHBIX. OJJHAKO COCTaB coeIMHEHUI Oopa
B OpraHusMe HeusBecTeH. M30bITOK Mesa NPUBOIUT K MOPAXKEHUIO MOYEK, LIEHTPAJIIbHON HEPBHOU CUCTEMBI,
paccTpoilcTBy nuiieBapeHus (MHAKTUBUPYIOTCS pepmenThl). Korna B opranuzMe n30bITOK Mea, BATAMUHBI
B2 u B12 ne 3axuBaror.

HenocraTox 6opa 3ameiser MeTaboIM3M YIJIeBOJOB B PACTEHUH.

VYrnepon, Giarogapsi CBOEH SIEKTPOHHOU CTPYKType, oOpaszyeT kapkac OMOMOJIEKYIbI, U B 3TOM Cllydae
YTIEpO-YIiepo/] MOCTOSIHHO KOBAJIEHTHO CBSI3aH, a Takke ¢ Apyrumu snementamu (O, H, N, Su 1. J1.).
Amomunanii. OCOOEHHOCTH XUMHUH ATFOMUHUSL.

Tunuuneiii snement 11l rpynnel nepuonnyeckoii Tabnuibl MeHeneeBa - alfOMUHHUM - IEPBBIM U caMblit
JIETKAW p-MeTalI, JIeKTpoHHas popmyna koToporo 1522s22p63s23pl. I1o cpaBHEeHHIO ¢ OOPOM ATIOMUHHI
uMeeT OOJIBIIYI0 aTOMHYIO MacCy M HM3KUH MOTEHIMAd HOHU3ALMHU; CJIEJ0BATEeNIbHO, METaNInYeCKHe
CBOMCTBA YBEIMYHUBAIOTCA.

AJIOMUHHIM OTIWYAETCS OT HEMETAJUIMYECKOTO0 MeJla CBOEHW JBOWHON amdoTrepHOCcThI0. Hampumep,
METaJNTNYECKHUI alFOMUHUN U €r0 THUJIPOKCU]] paCTBOPUMBI KaK B KHCIIOTAX, TaK U B IIeJ0YaX, a aTFOMUHUN
(IIT) o6pazyet ci0KHBIE KATUOHBI U KUCIOTHBIE KOMILIEKCHI.

JIJig XMMHH aTIOMUHUSL 0c000€ MECTO U BaXKHOCTh UMEET BBICOKOE COJIEpyKAaHUE KUCIOPOIa.

[IpupoaHbie coeAMHEHUS ATIOMUHMS. AJIOMUHUI - OJMH U3 CaMBIX PACIpPOCTPAHEHHBIX 3JIEMEHTOB Ha
3emite (8,8%), 3aHUMAIONINI TPETbE MECTO IO PaACHpEeesIEHUI0 Tocie Kuciopoda U kpemHus. Ilomumo
ATIOMOCHJIMKATOB, alFOMUHUI B Tipupoae Berpedaercst B popme CAl (SO4) 2 « 2A1 (OH) 3 (amynwut), Na3
[AIF6] (xpuonut), Mg [A1204] (mmuHens), a TaKkKe OKCUIBI U UX THIPATHI.

5.6. JIuteparypa:

OcHoBHas:

1.I'muaka H.JL. «O6mas xumus». T.1 yae6.mocodue myist By30B- Anmatsl, DBepo 2014.

2. I'muaka H.JI. «O6mas xumusi». T.2 yae0.mocodue i By30B- Anmatsl, IBepo 2014.

3. I'munaka H.JI. «O6mas xumusi». T.3 yaeb.mocodue aist By30B- Anmatsl, IBepo 2014.

4.I'muuka H.JI. «O6mas xumus». T.4 yde6.mocodue s By30B- AnMatsl, IBepo 2014.

5. OcnanoBa M. K. Xumus : yaeOHuk 1y1st 11 ki1, 001I€CTB. -TyMaHUT. HallpaBeHus o0meoopa3oBar. mk. /
M. K. Ocnanoga, K. C. Ayxanuesa, T. I'. benoycosa. - Anmarts! : Mekren , 2020. - 240 c. : un.)

6. OcnanoBa M. K. Xumus. Y.1 : yueOnuk st 10 k1. oO1iecTB.-ryMaHuT. HalpaBieHus 001eo0pa3oBar.
mk. / M. K. Ocnanosa, K. C. Ayxanuesa, T. I'. benoycoBa. - Anmatsl : Mekten , 2020. - 160 c. : m.
7.BepennoBa, JI. I'. Heopranuueckas, komouaHas u pusndeckas xumus [ Tekct] : yuebnoe nocoodue / JI. I
Bepennona, E. B. Heuenypenko. - Anmartsl : New book, 2022. - 216 c.I'nunka H.JI. «O0mmas xumusi». T.1
yuyeb.nocobue aist By30B- Anmatsl, OBepo 2014.

JlomoJiHMTEILHAS |

1.babkoB A.B., Xumus yaeOHUK 111 Me. yuununl u kojutemkeir. [D0TAP-Menua, 2015-352cr.
2.AnmabexkoBa A.A. u.gp. IIpakThkym IO HEOpPraHMYECKOW XMMHH:y4eOl.-MeToJ.1ocodue -AIMaThl
:OBepo,2013.

3.IlatcaeB A.K., MambrtoBa B.K., CepumberoBa K.M., Byxap6aeBa A.E. «IIpakTukym o HeopraHu4eckoit
XUMUNY» - yaeOHO-MeTo, nocodue. [lIpiMkenT, 2014r.

4.TlatcaeB, A. K. Tectsl mo aucuurummHe "xumus". Y. 1. TecTsl o HeopraHu4yeckoH, (HPU3KOIIIOUAHOM
xuMun. Y. 2. TecTsl Mo 6MOOpPraHu4ecKoil XuMuu : TecThl . - lllpiMkenT : b . u., 2013.

5.1HTepHeT-cauT.
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5.7. YTBep:KaeHue HOBOM TeMbl.
1. Hanmmure 31eKTpOHHYI0 KOHPUTYPAIUIO P-3JIEMEHTOB.
2. XuMu4ecKre CBOMCTBA aIFOMUHUS U UX COCAMHECHHUI.

5.1. Tema Nel2. HemertaJsuibl n ux coenunenus. [lloarpynna IVA. Yriepon, kpeMHuUii U NX cOeJUHEHUS.

5.2. Heab: 3HaTh TEOPETUUECKHE OCHOBBI CBOMCTB HEMETAJNIOB U UX COCTUHEHU.
5.3. 3apauu 00yueHHsl: HAyYUTHCS SKCIIEPUMEHTAIIBHO OIPENEIATh CPEAy Pa3IUUHbIX PEIIeHUN

5.4. OcHOBHe BONIPOCHI TEMbI:

1. DnekTpoHHAas KOH(QUTYpalys p-3JI€MEHTOB.

2. Xumudeckue U (pu3nvdecKkrue CBOMCTBA ATFOMUHUS M UX COSAMHEHUH.

5.5. Metoasb! npenogaBanus U o0ydeHus: paboTa B MaJIbIX TpyImnax, peleHue 3aaad, JUCCKYCCHs

Teopernyeckuii oraes

P-anemenTsl, oTHOCAIIMECS K oarpynne IV A: yrnepon, KpeMHHM, repMannii U cBuHel. OOBIYHO OHU
00pa3yloT KOBAJIEHTHYIO CBsI3b, WCIIOJIb3Ysl BCE YEThIpEe WJIM JBa 3jIekTpoHa. Ha BHemHeM ypoBHE B
HEHArpeToM COCTOSIHUU HaXOJATCS YEThIPE AJIEKTPOHA S2p2, B KOTOPHIX P-AIIEKTPOHBI HE CIIApPEHbl, U BCE
YETBIPE AIEKTPOHA B BO30Y)KJICHHOM COCTOSIHUU S1p3 HE criapeHsl.

VYrnepoa. Yriepoa SBISIETCS 0COOBIM ClTydaeM MEXIy dJeMeHTaMu nmoArpymnmbl [VA, motoMmy 4to oH
PAaCIIOJIOKEH B JIEBOM YaCTU MEXTY IEKTPUUECKHU MOJIOKUTEIBHBIMU JIEMEHTAMHU U B IPABOM YaCTHU MEXKIY
ANEKTPUYECKU OTPULIATEIIbHBIMHU JIEMEHTaAMHU.

Kucnoponusie coequnenus yriepoaa. Okuch yriepoaa (CO) momydaeTcst myTeM HarpeBaHHs yriepoja Ha
BO3yXe B oTcyTcTBUE Kuciaopoaa CO:

2C+02=2CO
Ero nonyyaroT npomnyckaHueM OKHCH YIJiepoJia 4epe3 CJION MeperpeToro yris:
CO2+C=2CO

B naGopatopusx okcua yriiepoja nojay4arT peaklueil CepHOil KUCIOTh C MypaBbMHON KUCIOTOM, KOTOpas
o0najaer cnocoOHOCThIO MOTJIOMIATh BOLY:
HCOOH = CO + HOH
KpemHuii - camblii paciipoCcTpaHEHHBIH XUMHUYECKHH 3JIEMEHT B MepTBOH rpupojie. OH BXOJUT B COCTaB

KOPbI, MUHEPAJIOB ¥ TOPHBIX OPOJ.
CaMbIMH paclpoCTPaHEHHBIMU CHIIMKATaMU SBIISIOTCS aTFOMOCHIIMKATHI - KaoJMH-0enblii A1203 ¢ 25102
2H20, acbecroBosiokuuctsiii CaO * 3MgO « 45102, oprokinaz K20 ¢ A1203 « 6Si102.

AMopdHbI (pBIXJIBI) KPEMHUH OJIy4at0T BOCCTAHOBJIEHUEM I'a3000pa3HOTo TeTpadTopuia KpeMHUs
METAJUIMYECKUM KaJHEeM:
SiF4 + 4K = Si + 4KF.

Ero takxe 1moyry4aroT BOCCTaHOBJIEHUEM OKCHJIa KPEMHUSI MarHUEM WU aJIFOMUHHEM:
SiO2 + 2Mg = 2MgO + Si;
Oxcun xpemuus (IV) SiO2. KBapiy He nmeeT MoJeKyll, HOTOMY YTO OH 00pa3oBaH 3a cueT COOCTBEHHOTO
MIPOCTPAHCTBEHHOTO KapKaca-XMMHUYecKoi cBs3u. Takum oOpa3om, mrobas Mamas dyacTula KBapla
npeJcTaBisieT co0oit monumep ¢ oouiei popmymnoit (Si02) n, KOTOPBIN BBITISAUT KaK THTAHTCKAs MOJIEKYJIa.
Si02 noaHOCTBIO HE pacTBOpsieTcs B BoJe. M3 KUCIOT JecTBYET TOIBKO pacTBOpUMast KMCIIOTa!
Si02 + 4HF = SiF4 + 2HOH
Si02 B3aumoIeicTBYET CO MIeI0YaMy ¢ 00pa30BaHUEM COJIel KPEMHUEBOW KUCIIOTHI - CUIIMKATOB!
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SiO2 + 2NaOH = Na2SiO3 + HOH

5.6. JIutepartypa:

OcHoBHas:

1.I'mnuaka H.JIL. «O6mas xumusi». T.1 yae6.mocobue mis By30B- Anmmatsel, DBepo 2014.

2. I'mmaka H.JL. «O6mmast xumus». T.2 yae6.mocobue st By30B- Anmmatsl, DOBepo 2014.

3. 'muaka H.JL. «O6mmas xumus». T.3 yaeb.mocobue st By30B- Anmatsl, DOBepo 2014.

4.T'muaka H.JI. «O6mas xumus». T.4 yae6.mocobue 11 By30B- Anmartsl, DBepo 2014,

5. OcnanoBa M. K. Xumus : yaeO6uuk myist 11 k1. 001IecTB. -TyMaHUT. HallpaBiaeHus o01eoopa3opar. mk. /
M. K. OcnanoBa, K. C. Ayxamuena, T. I'. Benoycosa. - Anmars! : Mekrenr , 2020. - 240 c. : wi.)

6. OcmanoBa M. K. Xumus. U.1 : yaeOnuk uist 10 k1. 00IIECTB.-TYMAaHUT. HANIPABJICHUS 00e00pa3oBar.
mk. / M. K. OcnianoBa, K. C. Ayxanuesa, T. I'. benoycosa. - Anmater : Mekren , 2020. - 160 c. : u.
7.Bepennona, JI. I'. Heopranuueckasi, komtonHas u pusndeckast xumus [ Tekcr] : yuebHoe nocodue / JI. I
Bepennosa, E. B. Heuenypenko. - Anmatsr : New book, 2022. - 216 c.I'munka H.JI. «O6mas xumus». T.1
yue0.mocobue s By30B- Anmatsl, OBepo 2014.

JlomosiHuTEIBHAS

1.babkoB A.B., Xumust yaeOHUK 17151 MeT. yaunui] u koutemkeit. [ 90TAP-Meaua, 2015-352cr.
2.AnvabekoBa A.A. u.gp. [IpakTHKyM TO HEOpPraHWYECKON XWMHUH:ydeO.-MeToja.noco0ue -Ammarhl
:OBepo,2013.

3.ITatcae A.K., MamsrtoBa B.K., CepumberoBa K.M., Byxap6aeBa A.E. «IIpakTukyMm 1o HEOpraHUIECKOH
XUMHUW» - yaeOHO-MeTo, mocodue. [lIpimkenT, 2014r.

4 IlatcaeB, A. K. Tectsl no auctummae "xumus". Y. 1. TecTbl Mo HeopraHu4ecKou, (HU3KOJLIOUTHON
xumun. Y. 2. TecTbl Mo 6MOOPraHUYECKOM XUMUH : TECTHI . - LlIpiMkeHT : b . u., 2013.

5.HTEpHET-CaMT.

5.7. KonTpoJibHbIe BONPOCHI (BOMPOCHI, TECThI, 3aIaHUS U T.J).:

1. Hanummre 37aeKTpOHHYI0 KOHPUTYPAITUIO 3JIEMEHTOB ToArpymbl [VA.

2. XMUYECKHUE CBOMCTBA YIJIEPOia U UX COCTUHEHUH.

3. XuMHYECKHE CBOMCTBA KPEMHHUS U UX COCAMHEHUN.

5.1. Tema Nel3. [loarpynna VA. A3ot, ¢pochop 1 X coeTMHEHUsI.

5.2. lHeab: y3HaTh XUMHUUYECKHE CBOMCTBA AIEMEHTOB NOArpynibl VA.
5.3. 3agauu 00y4eHMsI: HAYUYUTHCSA SKCIEPUMEHTAIIBHO ONIPEAEIATh CPEAY Pa3IMUHbIX PEIICHUN
5.4. OcHOBHBIE BONPOCHI TEMBbI:
1. Hanumure 351eKTpOHHYIO KOH(GUTYPALIMIO 3JIEMEHTOB oArpynnsl [VA.
2. XumMu4ecKkue CBOMCTBA Yriepo/ia U UX COCIUHEHUM.
3. XUMHUYECKHE CBOMCTBA KPEMHHUS U UX COCAMHEHUN.
5.5. Meroasl npenogaBaHusi M 00y4eHusi: padoTa B MAJIbIX IPYIIAX, pelleHue 3a/1a4, JUCCKYCCUsI
Teopernyeckuut oTaeI
J.W. TunnuabiMu 3neMeHTaMu Tpynnsl VA Talnuiel MenaeneeBa sBisitoTcs a3oT N, ¢ocdop P u
AIIEMEHTHI TPYIIIBI MBIIIBSAKA - MBIIIBSIK (MBIIIBSIK) As, cypbMa Sb, Bucmyt VI. Ux s2p3-31mekTpoHbl OyayT
HMEThH BaJICHTHOCTD:

ns? np®
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UeTtsipe BajieHTHBIE OpOUTAIH (CKIAIKKA) aTOMa a30Ta MOTYT HaXOJUTHCS B THOPUAHOM COCTOSIHUH SP-,
sp2-, sp3-, KOOpAMHALIMOHHBIE YKCJIa MOTYT IPUHUMATh 3HaueHus 2,3,4.
DU3NKO-XMMHUYECKUE CBOMCTBA a30Ta. A30T - 3TO Ta3 0e3 1[BeTa u 3anaxa. Huskue TemrepaTypsl IUIaBICHUS
u kunenus (-2100 ° C u -1960 °© C cooTBETCTBEHHO) M3-3a IUIOXOTO M3rHba U IeOopManuu JMEKTPOHHBIX
CIIOEB. A30T IIJIOXO PACTBOPSIETCS B BOJIE M OPIraHUYECKUX PACTBOPHTEIISAX.
Oxkcupn azota Haxoautes B TBepaoM coctostHur N203 (amwke 1000 © C).
N203 nonyyaeTcst myTeM OXJIAKICHUS SKBUMOJIsIpHOTO KonmndecTBa kak NO, tak u NO2.  ['omoreHHslit
MIOTOK HEOOXO0IMMOM cMecH NoJTydaeTcsl peakiuei okcuia Mulbska (+3) ¢ 50% a30THOM KUCIOTOM:
2HNO3 + As203 = 2HAsO3 + NO + NO»
HecrabunpHnas a3otHas kucnora HNO2, u3BecTHas TOJILKO B pacTBOpe, pearupyet Ha okcup azota (+3). Ero
MO>KHO pacTBOPUTH B paBHbIX kKonmdecTBax NO u NO2 B Boje:

NO + NO2 + H20 = 2HNO2
Korma NO2 xpanuTcst 1 HarpeBaeTcsi, OH pa3jaraercs - HemponOPIMOHAIBHO:
3HNO2 = HNO3 + 2NO + H20
Jlnist Hero XapakTepHbI Ipeo0IaaroIe OKUCIUTENbHBIE CBOMCTBA!
2HNO2 + 2HJ =J2 + 2NO + 2H20
OnHako CHIIBHBIE OKUCIIATENN TPEBPANIAIOT a30THYIO KHCIIOTY B @30THYIO KUCIIOTY.
:SHNO:2 + 2KMnOg + 3H2S04 = K2SO4 + 2MnSO4 + SHNO3 + 3H20
Baxxueimu okcugamu docdopa seistorcs P205 u P203. [Tomumo »tux coenunenuit n3secten P204,

KOTOPBIA MOKHO pacCMaTpPHBaTh KaK CMECh JIBYX MPEAbLIYIIHX OKCHJIOB.

Oxkcun dhochopa (1) wmu Gocdopusbiii anruapun P203 monxydaror MeqIeHHBIM oKuciieHneM docdopa
WU cxuranreM Gocdopa B OTCYTCTBHE KUCIOPOA:
4P +302 =2P203

DTOT OKCHUJ HAXOJUTCS B BHUJIE OCNBIX KPUCTALIOB, oJUMOpGHBIX. PO3 cocTonT M3 mupaMuaaaIbHbIX
CTPYKTYPHBIX AJIEMEHTOB U ObIBa€T HECKOJIbKUX Moaudukanuii. OH HaXOIUTCS B BHUJE Tra3a B BHUJE
Mo (pUKaIuu, COOTBeTCTBYIoNIEH hopmyrne P40O6.
Korpa Bona Bcrymaer B peakuuro, P20O3 MeieHHO B3aMMOICHCTBYET ¢ Hel ¢ oOpa3zoBaHueM (GocopHOit
kuciotel H3PO3:
P203 + 3HOH = 2H3POs.
HlenoyHbiMU MeTaIaMi 00pa3yeTcs COJH:
4NaOH + P,0O3 = 2NaHPO3 + HOH
5.6. JIuteparypa:
OcHoBHas:
1.I'muuka H.JIL. «O6mas xumus». T.1 yue6.mocobue ams By30B- Anmatsl, OBepo 2014.
2. I'munka H.JL. «O06mmas xumus». T.2 yue6.mocobue amns By30B- AnmMatsl, DBepo 2014.
3. 'munka H.JL. «O06mmas xumus». T.3 yueb.mocobue s By30B- Anmatsl, DOBepo 2014.
4.T'munaka H.JI. «O6mas xumusy. T.4 yae6.mocobue s By30B- Anmatsl, OBepo 2014.
5. OcnanoBa M. K. Xumus : yueOHuK asist 11 ki1, 00111ecTB. -T'yMaHUT. HallpaBjieHus 001eo0pa3oBar. k.
/ M. K. OcnanoBa, K. C. Ayxanuesa, T. I'. benoycoBa. - Anmarsl : Mekren , 2020. - 240 c. : un.)
6. OcnmanoBa M. K. Xumus. Y.1 : yaeGHuk 1t 10 Ki1. 0011€CTB.-I'YMaHUT. HarpaBieHus o011eo0pa3oBar.
mk. / M. K. OcnianoBa, K. C. Ayxanuesa, T. I'. benoycoBa. - Anmarsl : Mekren , 2020. - 160 c. : ui.
7.Bepennona, JI. I'. Heopranuueckas, koyutoniHast u ¢pusudeckas xumus [ Texcr] : yuebnoe nmocodue / JI. T'.
Bepenrona, E. B. Heuenypenko. - Anmartsl : New book, 2022. - 216 c.I'nunka H.JI. «O06mmas xumusi». T.1
yueb.mocobue as By30B- Anmatsl, OBepo 2014.
JomosiHnTEIBHAS
1.babkoB A.B., Xumus yueOHUK i Mea. yuunuin u koyutempkeid. [90TAP-Menua, 2015-352cr.
2.AnmabekoBa A.A. u.ap. [IpakTukyM 1o HEOPraHUYECKOW XHUMHH:y4e0.-METOI.T0cO0rne -AJIMaThI
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:OBepo,2013.

3.IlatcaeB A.K., MamsiToBa B.K., CepumberoBa K.M., Byxap6aesa A.E. «IIpaktukym 1o
HEOPraHMYECKOH XUMUW» - ydeOHO-MeTo I, mocobue. [lIpimkent, 2014r.

4.Tlarcaes, A. K. Tectsr mo mucrurummae "xumus". Y. 1. TecTbl o HEOpraHUYECKOH, (PU3KOIIIOUTHON
xumui. Y. 2. TecTsl 0 OMOOpraHMuecKkoi XuMuu : Tectol . - lpivkenT : b . u., 2013.
5.HTEpHEeT-CalT.

5.7. KonTpoabHbIe BONPOCHI (BONPOCHI, TECTHI, 32IaHUA U T.J):

1. Hamumure 31eKTpOHHYI0 KOH(GUTYpALMIO 3JIEMEHTOB MOArpynnsl BA.

2. XMMHYECKHUE CBOMCTBA a30Ta U UX COCAUHEHUH.

3. Xumuyeckue cBoiictBa pocopa 1 UX COSIUHEHUH.

5.1. Tema Nel4. IHoarpynna VIA. Kuciopon u cepa. UX coequHeHust.

5.2. llesab: y3HaTh XUMHUYECKHE CBOMCTBA MJIEMEHTOB NMOArpynisl VIA.
5.3. 3agauyu 00y4eHHsI: HAYYUTHCS SKCIEPUMEHTAIBHO ONPEACIATh CPENY PA3TUUHBIX PEIIECHUN

5.4. OcHOBHBIE BONPOCHI T€MBbI:

1. DnexTpoHHast KOHPUTYpAIHS YJIEMEHTOB MOArpynisl BA.

2. Xumudeckue u (pu3ndeckrue CBOMCTBA a30Ta U UX COCTUHEHUM.

3. Xumudeckue u puzndeckue cBoiicta Gochopa u ux coeMHEHUIA.

5.5. Meroasbl npenogaBaHusi M 00y4yeHusi: paboTa B MaJbIX TPyIIax, perieHue 3a1ad, TUCCKyCCUs

Teopernyeckuii oraesn

K p-anementam moarpymmbel VI A OTHOCATCS TUIHWYHBIE 31eMeHTHI - kuciopon (02), cepa (S) u
AJIEMEHTHI MOTPYIIIBI ceieHa - ceneH (Se), Tremnyp (Te), momonuii (Po). CTteneHns OKucIeHUS, XapaKTepHast
IIJI DJIEMEHTOB, KOJIEOJIETCA OT -2 10 +6.

Cepnas kuciora - 6eclBeTHas MacIsSHUCTAas KUIKOCTb, KOTOpas 3aTBEPJCBACT B KPUCTAILTMUYECKYIO
Maccy npu temneparype + 10,60 ° C. Yucrtas 100% -nast cepHas kucioTa (MOHOTHIpAT) HE MPOBOIUT
ANEKTPUYECTBO, UMEET INIOTHOCTH 1,836 T/ cM3.

CepHast KucioTa - 3TO CHJIbHas JBYXOCHOBHAs KHCIIOTAa. [I1OTHOCTH KOMMEpUYECKH IOCTYIMHOMN
KOHLIEHTPUPOBAHHON CepHON KUCIOTHI cocTaBinseT 1,87 r/ cm3, u oHa cocTouT Ha 98% U3 MoHOTHApAaTA.
Orta kuciorta 6e3 nzmeneHuit kunut npu 3380C.

BonpmuHcTBO cynb(daToB OeCHBETHBI, XOPOIIO KPUCTAITU3YIOTCS, JIETKO pacTBOpstoTcs B Boge. CaSO4
wioxo pactBopuM, SrSO4, PbSO4 u BaSO4 eme meHee pacTBopuMbl. MHOrue cynb(arbl CoOJEp:KaT
KpUCTaNIN30BaHHYIO BOy: riiaybepoBa cosib Na2S04 ¢ 10H20, runc CaSO4 « 2H20, anebactp 2CaS04 »
H20, cynsdar meau 44999

CepHas kucnota oOpasyeT JBOIHBIE COJIM, KOTOpble Ha3blBaloTCs kBac-pepmeHtepamu: KAL (SO4) 2
12H20; KCr (SO4) 2 « 12H20.

5.6. Jluteparypa:

OcHoBHas:

1.I'muuka H.JL. «O6mas xumus». T.1 yue6.mocobue ams By30B- Anmatsl, OBepo 2014.

2. I'munka H.JL. «O06mmas xumus». T.2 yue6.mocobue amns By30B- AnMatsl, DOBepo 2014.

3. 'munka H.JL. «O6mmas xumus». T.3 yueb.mocobue amns By30B- Anmatsl, DOBepo 2014.

4.TI'muuka H.JL. «O6mas xumusi». T.4 yued.mocobue amst By30B- Anmatsl, OBepo 2014.
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5. OcmnanoBa M. K. Xumus : yueOHUK 7151 11 KJ1. 001IEeCTB. -TyMaHUT. HANIpaBJICHHUs 001e00pa3oBar. kK.

/ M. K. OcnianoBa, K. C. Ayxamuea, T. I'. benoycoga. - Anmarsl : Mekrenn , 2020. - 240 c. : ui.)

6. OcnanoBa M. K. Xumus. U.1 : yaeOnuk a1s 10 k1. 001IecTB.-ryMaHUT. HapaBIeHHs 001eo0pa3oBar.
mk. / M. K. Ocnanosa, K. C. Ayxanuesa, T. I'. benoycona. - Anmatsl : Mekren , 2020. - 160 c. : w
7.BepennoBa, JI. I'. Heoprannueckasi, koyutonHast u ¢pusudeckas xumust [ Tekcr] : yuebnoe mocooue / JI. I
Bepenrona, E. B. Heuenrypenko. - Anmartsr : New book, 2022. - 216 c.I'muaka H.JI. «O6mmas xumusi». T.1
yae0.1mocodue it By30B- AnMatel, OBepo 2014,

JlomostHuTEIBHAS

1.babkoB A.B., Xumust yaeOHuUK a5t Me. yaunuil u koyuempkeit. [90TAP-Meaua, 2015-352cr.
2.AnmvabekoBa A.A. u.np. [IpakTHKyM 10 HEOPraHUYECKON XUMUH:yue0.-METOI.II0CO0NE -AJIMAaTHI
:9Bepo,2013.

3.ITarcaeB A.K., MambitoBa B.K., Cepumberora K.M., bByxap6aesa A.E. «I[IpakTukym 1o
HEOPraHUYeCcKON XUMUN» - yueOHO-MeTo 1, mocodue. IlIsiMkent, 2014r.

4 Tlatcaes, A. K. Tectsl mo auctumuiuae "xumus". Y. 1. TecTsl mo HeopraHndeckou, GU3KOLUTOUTHON
xumud. Y. 2. TecTsl o 6MoopraHnyeckoi XuMuu : tectol . - pvkenT : b . u., 2013.

5.HTEpHET-CaMT.

5.7. KoHTpOJIbHBIE BONPOCHI (BONIPOCHI, TECTHI, 3aJaHUA U T. J).:

1. Hamummure 31eKTpoHHYI0 KOH(GUTYpalHIo 3JeMeHTOB noarpynnsl VIA.

2. XMMUYECKHE CBOMCTBA KUCIOPOJa U UX COCTMHEHUH.

3. X¥MH4€ECKHE CBOMCTBA CEPBI U UX COECIMHEHUM.

5.1. Tema NelS. Ioapasaen VII A. I'anorensi.

5.2. leab: y3HaTh XUMHYECKHE CBOKCTBA AeMeHTOB VIII moarpynmel.
5.3. 3apauu o0yuyeHMsI: HAYYUTHCS IKCIIEPUMEHTAIIBHO OMPEIEIATh CPEly Pa3IMYHBIX PEIICHUI

5.4. OcHOBHbBIE BONIPOCHI TEMbI:

1. DnexTpoHHass KOHPUTYpAITUs AIEMEHTOB NoArpynisl VIA.

2. Xumudeckue U (pu3nvecKkue CBOMCTBA KUCIOPO/Ia U UX COCTUHCHHM.

3. Xumudeckue u (U3HIECKUE CBOMCTBA CEPhl U UX COCAMHEHUH.

5.5. Metoasb! npenogaBanus U 00ydeHus: paboTa B MaJbIX TpyIHmnax, peleHue 3aaad, JUCCKYCCHs

Teopernyecknii oraesn

B ocHoBHyto noarpynmy cenpmoii rpynmnst OIIC Bxoasat anements! F, Cl, Br, J u At, oGpasyromue
TaJIOTeHbI, TNIe CJOBO «TajioreH» O3HadaeT «cojieHue». Korma 3Tu sneMeHTHl B3aUMOJEHCTBYIOT C
MeTajiaMu, oHu MoryT oOpaszoBsiBaTh TunnuHbie cou (KF, NaCl, KCI, NaBr, KJ u 1. [1.).
DNEeKTPOHBI Ns2npS BHEUTHETO YPOBHS B aTOMaX 3THUX 3JIEMEHTOB Paclpe/iesIeHbI CIeAYIOUUM 00pa3oMm:

F ClL Br, Ju At
S p S p d

A A A
A A Al A
A A

ATOMBI BCEX DJIEMCHTOB COACPIKAT HCCIHAPCHHBIC JJICKTPOHBI, UYTO OIPCACIACT HX TUIINYHBIC
HEMETAJNIMYECKUE CBOMCTRA. (I)Top, KOTOpBIﬁ ABJISICTCA CaMbIM CHUJIBHBIM PC3UCTUBHBIM 3JIECMCHTOM, BCECTraa
HMEET CTEIICHb OKUCICHHUS -1 B CBOMX COCAMHCHUAX.
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Bonopoausie coequaeHns ranoreHoB. OHE 00pa3yIoTCs MPSMBIM JT00aBIICHHEM TaJIOTEHOB ¢ Bogopoaom HF,
HCI, HBr, HJ, HAL:

Hy + 1, =2HI

Peaxmus ¢gropa ¢ F2 nmporcxoaut B3peIBOM (fake B TEMHOTE U IIPH HU3KUX TeMIieparypax), a ¢ xjaopom CI12
- moj aeiictBueM cBeta. bpom Br2 meaniennee pearupyet ¢ Bojgopoaom H2, a ¢ J2 u actatom At2 nmpoucxoaut
TONBKO TpH HarpeBanuu. [loTeHnumanel wm3obapuueckoro obpazoBanus HG ramoreHuI0B BOJIOpOJA
cHUXaroTcs 1o oTHomenuto k HI mist gropoogopona u HF nona.

Kucnopoaneie coenrHenus rajoreHoB. ["'aiorensl He B3auMOJCHCTBYIOT HAMIPSIMYIO C KUCJIOPOJOM. DTO
00BICHSIETCS C1a00CThIO CBA3EH U MOJIOKUTEIPHBIMHA 3HAYECHUSIMU CTAHIAPTHBIX W300apHBIX MOTEHIIUAIOB
oOpazoBaHusi Takux coenuHeHuid. [lomumo ¢TOpa, rajsoreHsl MOKA3BIBAIOT CTENEHb OKHUCJICHHS B
KHCJIOPOJIHBIX COeMHEHUsIX oT +1 10 +7.
buonornueckas posb TAJIOTEHOB M MX MCTOJIB30BaHKUE B MeAUIIMHE U (hapmariuu. ['anoreHsl BCTpeyaroTcs B
YKUBBIX OpPTaHU3Max TOJIBKO B BUJE coequHeHn. DTOPOBOIOPOT BXOIUT B COCTAB 3yOHOTO Haseta.  Ecnm
B OpraHW3Me He XBaTaeT cojieil ¢Topa, pa3BUBaeTCs Kapuec, a Mpu u30bITKe Propa CTpamaeT BCe TEIO U
paspymiaercst KocTHasi CTpyKTypa (Prroopos).

5.6. JIutepartypa:

OcHoBHas:

1.I'muaka H.JL. «O6mas xumus». T.1 yae6.mocobue myist By30B- Anmatsl, DBepo 2014,

2. I'mmaka H.JL. «O6rmmast xumus». T.2 yae6.mocobue st By30B- AnmMatsl, DOBepo 2014.

3. I'muaka H.JI. «O6mas xumusi». T.3 yaeb.mocodue s By30B- Anmatsl, IBepo 2014.

4 I'muuka H.JI. «O6mas xumus». T.4 yue6.mocodue mis By30B- Anmatsl, IBepo 2014.

5. OcnanoBa M. K. Xumus : yaeOruk myist 11 k1. o0miecTB.-ryMaHuT. HalpaBieHus 001eo0pa3oBar. mikK.
/ M. K. OcnanoBa, K. C. Ayxaauesa, T. I'. benoycosa. - Anmatser : Mekten , 2020. - 240 c. : ni1.)

6. OcnanoBa M. K. Xumus. Y.1 : yaeOnuk mst 10 k1. 001IeCTB. -TyMaHUT. HallpaBJeHUs 0011e00pa3oBar.
mk. / M. K. OcnianoBa, K. C. Ayxanuesa, T. I'. benoycosa. - Anmater : Mekren , 2020. - 160 c. : u.
7.BepenrioBa, JI. I'. Heopranudeckas, koyutonaHas 1 ¢puznueckas xumus [ Tekcr] : yuebHoe nmocooue / JI. T
Bepennosa, E. B. Heuenypenko. - Anmatsr : New book, 2022. - 216 c.I'muaka H.JI. «O6mas xumus». T.1
yue0.1mocobue 115 By30B- Anmatsl, OBepo 2014.

JlomosiHuTEIBHAS

1.babkoB A.B., Xumust yaeOHUK a1 Me1. yauauil ¥ kosuiempkeit. [ D90TAP-Meaua, 2015-352cr.
2.AnmvabekoBa A.A. u.ap. [IpakTuKyM 10 HEOPraHUYECKOM XUMHUHU:y4€e0.-MEeTO I1.1TI0oco0re -AJMaThl
:OBepo,2013.

3.ITarcaeB A.K., MameitoBa B.K., CepumberoBa K.M., byxap6aeBa A.E. «IIpakTuky™m 1o
HEOPraHNYECKON XUMUM» - yueOHO-MeTo 1, mocodue. [lpimkent, 2014r.

4.Ilarcaes, A. K. Tectel mo auctumuirae "xumus". Y. 1. TecTsl Mo HeopraHU4ecKo#, PU3KOIIOUTHON
xumun. Y. 2. TecTbl Mo OMOOPraHMYECKOM XUMUH : TECTHI . - LlIpiMkeHT : b . m., 2013.

5.AHTEpHET-CaNT.

5.7. KoHTpOJIbHBIE BONPOCHI (BONPOCHI, TECThI, 3aaHUS U T.JT).:

1. Hamummmre 31eKTpoHHYIO KOH(MUTYpAIHIO 3IEMEHTOB MOATrpynsl VIA.

2. XuMu4ecKre CBOMCTBA XJIOpa U UX COCUHEHUH.

3. XumHueckue cBoicTBa GTOpa U UX COEANHEHHH.

4. XUMHYECKHE CBOIICTBA HOJa U UX COEINHEHUIA.
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5.1.Tema Nel6. O0001mieHnre ypoBHsI 3HAHHUI 110 Kypcy Heopranudeckoii xumnu. KonrpoJssnasi padora.

5.2. eab: CTyAEHT JOJKEH 3HATh MIPEABIAYILNE TEMBI.
5.3. OcHOBHBIE BONIPOCHI TEMBI:

1.

03N N KW

9.

10
11
12
13

OOBsCHUTE TIOHATHE XUMUIECKOTO JIEMEHTA, aTOMa, MOJICKYJIBI.

. OOBsCHUTE XUMUYECKHE U (PU3UUECKUE SBIICHHS.

. Uto Takoe xumuueckue GopMysbl U ypaBHEHUs?

. OO6BbsicHUTE MOJIIPHYIO Maccy U MoOJIApHBINA 00beM. [IpuBeaure npumep.

. AToMHOE CTpOUTENbCTBO. OOBSICHUTE KOJIMUECTBO YETHIPEX KBAHTOB.

. EPJ. B uem cX0/JICTBO U pa3inune MeX1y OOJBIINM U BTOPOCTENEHHBIM IEPUOAAMHU?
. Hanmmure snextponnyto popmyiy anementa NelS.

. [TomecTrTe 2MEKTPOHBI aTOMOB «P» M «Zn» Ha SHEPreTHYECKUI YPOBEHD.

OOBsiCHHUTE CTETIeHbh BaJICHTHOCTH M OKUCIICHUSI.

. Onpenenute BaJICHTHOCTH 3JIeMEHTOB 1o gopmysne: Na20, BaO, K2S, H2SO4.

. CocraBwTe ypaBHeHue peaknun: Mg — MgO — Mg (OH) 2 — MgSO0O4.

. UTo Takoe OKCHIBI U OCHOBAHHS?

. Kakne w3 ciemyrommx OKCHAOB SIBISIOTCS OCHOBHBIMH OKCHJIAMH, KOTOPBIE SIBISIFOTCS KHCIBIMHU

oxcumamu:Na20O, BaO, KS,S0s3,

14.
15.
16.
17.
18.
19.
20.

XUMHYIEeCKHE CBOMCTBA COJICH.

KoBanenTtHsle cBsi3u 1 ux Tunbl. [IpuBenure npumep.

OmpenenuTe TUT CBSI3U B JaHHOM BelecTBe B 00bsicauTe mouemy: H2, H2S, N2, NaCl.

Tumbl KPUCTALTHYECKUX PEIIETOK.

Kakoii 3ak0H XapakTepHu3yeT KOHIIEHTPAIHOHHYIO 3aBUCUMOCTh CKOPOCTH XUMUYECKUX PEAKIIAN?
OOBsICHUTE OHATHE KAaTaTN3aTOPOB.

Kaxk naBneHue BIusieT Ha CKOPOCTh XUMHYECKUX PEaKIINil?

Kakoii 3aK0oH XapakTepu3yeT TeMIEpaTypHYIO 3aBUCUMOCTb CKOPOCTH XUMUYECKUX PEaKInii?

21

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

. Kakue pactBopsI ecTh?

Kakue Tumel pacTBOpPOB ACISATCSA B 3aBUCUMOCTH OT KOJIMUECTBA pACTBOPEHHOTO BellecTBa?
Harmmmure hopmynny uist MacCoBO# 1014, MOJIIPHOM ¥ HOPMATbHOM KOHIICHTPAIIUH.
OOBsICHUTE YCTOWYMBOCTD M CTETICHB AUCCOLUAIINH.

Ha 4ro yka3biBaeT BOJOPOAHBIN UHACKC?

dopmyra 3akoHa pazbaBiaeHus OcTBaibaa.

Hanumure 35eKTpoHHYI0 KOHPUTYPAIHIO S-3JIEMEHTOB.

DNEeMEHThl U XUMHUUYECKHE CBOMCTBA Ipymnmbl [A.

DNEeMEHThl U XUMHUUYECKHE CBOMCTBA 3JIEMEHTOB rpynisl 11A.

Hanumure snekrponnyro KoHGUrypauuo d-31eMeHTOB.

DneMeHThl MeIU U IIUHKA, XUMUYECKHE CBOMCTRBA.

DJIEMEHTHI JKeJie3a U XpoMa, XUMUYECKUE CBOMCTRA.

DneKTpOHHAs! KOHPUTypaIus p-3JI€MEHTOB.

XuMudeckue u PU3nIecKre CBOMCTBA AIFOMUHUS U UX COSTMHEHUH.

3anuiuTe SIEKTPOHHYI0 KOH(PUTYpAIHIO 3IeMEHTOB HoArpymnmsl [VA.
XUMHUYECKHE CBOWCTBA Yriepoaa U UX COCAMHEHUN.

XUMUYECKUE CBOWCTBA KPEMHHUS U UX COECITMHEHUM.

DneKTpoHHas KOHPHUTypaIs 3IeMEeHTOB MOArpynmsl VIA.

XuMudeckue v Pu3ndeckre CBONCTBA KUCIOPOIa U UX COSAMHEHUH.

Xumudeckue u PU3ndecKue CBONCTBA Cepbl U MX COCTUHEHUH.
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41. 3anuiure 31EKTPOHHYIO KOH(UTYpaLKIo 3J1eMeHTOB noArpynnsl VIA.42. XuMuueckue cBOMCTBA XJlopa
U UX COCIMHECHUM.

43. Xumuueckue cBOMCTBa GTOpPaA U UX COCAUHEHUH.

44. XuMHu4ecKue CBOMCTBA HO/Ia U UX COCIMHECHU.

5. MeTobI IpeniojaBaHust ¥ 00ydeHus: paboTa B MaJIBIX TPYIIIAX, PEIICHUE 3aa4, JUCCKYCCHS

5.6. BUibI KOHTPOJIS TSI OLICHKH YPOBHS IOCTHKCHUSI KOHCUHBIX PE3yJIbTATOB MPEIOIaBaHUS TUCIUTLINHBIL:
YCTHOE aHKETUPOBAHUE M TECTOBBIA KOHTPOJIb.

5.4. JIlutepartypa:

OcHoBHas:

1.I'munaka H.JIL. «O6mas xumusi». T.1 yae6.mocodue myist By30B- Anmatsl, DBepo 2014.

2. I'mmaka H.JL. «O6mmas xumus». T.2 yueb.mocobue st By30B- AnmMatsl, DOBepo 2014.

3. 'muaka H.JL. «O6mmast xumus». T.3 yaeb.mocobue st By30B- AnmMatsl, DOBepo 2014.

4 I'muuka H.JI. «O06mas xumus». T.4 yue6.mocodue s By30B- Anmatsl, IBepo 2014.

5. OcnanoBa M. K. Xumus : yaeOoruk myist 11 ki1. oOIiecTB.-T'yMaHUT. HalpaBieHUs 001eo0pa3oBar. mikK.

/ M. K. Ocnanosa, K. C. Ayxaauesa, T. I'. benoycosa. - Anmatser : Mekten , 2020. - 240 c. : ni1.)

6. OcnanoBa M. K. Xumus. U.1 : yaeOnuk 115 10 ki1. 00IIeCTB.-T'yMaHUT. HAIpaBIeHHUs 001eo0pa3oBar.
mk. / M. K. OcmanoBa, K. C. Ayxanuesa, T. I'. benoycosa. - Anmatsr : Mekren , 2020. - 160 c. : u.
7.BepennoBa, JI. I'. Heopranuueckas, kosnouaHas u ¢pusznueckas xumus [ Tekct] : yuebnoe nocodue / JI. T
Bepennosa, E. B. Heuenypenko. - Anmatsr : New book, 2022. - 216 c.I'muaka H.JI. «O6mas xumus». T.1
yueb.mocobue 1715t By30B- Anmatsl, OBepo 2014.

JlomosiHuTEIbHAS

1.babkoB A.B., Xumust yaeOHUK a1 Me1. yauiuil ¥ koyuiempkeit. [ O0TAP-Meaua, 2015-352cr.
2.AnmvabekoBa A.A. u.ap. [IpakTuKyM Mo HEOPraHUYECKOM XUMHUHU:y4e0.-MeTO I1.1Toco0re -AJMaThl
:OBepo,2013.

3.I1arcaeB A.K., MamertoBa B.K., Cepumberoa K.M., byxap6aesa A.E. «IIpaktukym mo

HEOPraHMYeCKOM XUMHUN» - yaeOHO-MeTo 1, nmocoobue. [lIpiMkenT, 2014r.

4.Ilatcaes, A. K. Tectsl mo auctumuirae "xumus". Y. 1. TecTsl Mo HeopraHU4ecKo#, PU3KOIIOUTHOM
xumun. Y. 2. TecTbl Mo 6MOOPraHUYECKOM XUMUH : TECTHI . - LlIpiMkeHT : b . m., 2013.

5.HTEpHET-CaMT.

5.6.loMmaluHsis 3aJaHUS.

5.1. Tema Nel7. Benenue B opraHm4veckyrw xumui. Teopusi xumuveckoro crpoeHus bytieposa.
Kaaccndukanus u HOMeHKJIaTypa, H30MepHsi OPraHUu4ecKUX COeIMHEeH M.

5.2. Henab: CTyAEHT IOJDKEH 3HATh CBOMCTBA KilaccH(UKAIIMKM M HOMEHKIATYPY, H30MEPUIO OPraHUYECKUX
COEIMHEHUM.
5.3. 3agauu 00y4eHMsI: HAYUYUTHCSA SKCIEPUMEHTAIBHO ONIPEAEIATh CPEAY Pa3INUHbIX PEIICHUN

5.4. OcHOBHBIE BONIPOCHI TEMBI:

1. DnexTpoHHas KOHPUTYpaIUs YIEMEHTOB MOArpynsl VIA.

2. XuMu4eckue 1 PU3NIecKre CBONCTBA KUCIOPOIa U UX COSAMHEHUH.

3. DnekTpoHHas KOHGUTYpalus 2IeMEeHTOB noarpymnmsl VIA.

4. XuMuueckue 1 PU3NIEeCKre CBONCTBA KUCIOPOIa U UX COCTUHEHHIA.

5. Xumudeckue u (pusndeckre CBONCTBA Cepbl U UX COCTUHEHUH.

5.5. Meroasbl npenogaBaHusi U o0y4deHusi: padoTa B MaJIbIX TPYNIAX, pelieHue 3a/1a4, JUCCKYCCHUsl
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Teoperuyeckuii oraes

Opranuyeckasi XuMus - 3TO HayKa, U3y4aroliasi yrjieBoA0pO/Ibl U UX IPOU3BOIHBIE.
ByTiiepoB npeuioxkui TEOpUI0 XUMUYECKOTO CTPOEHUS! OPraHUYECKUX COEIUHEHUH.
OcHOBHbBIE IPUHLUIIBI TEOPUU XUMUYECKOTO CTPOEHUSI OPraHUYECKUX COEIMHEHUN!

1. Atombl, BXOAsIIME B MOJIEKYJy OpPraHMYECKUX COEJAMHEHUMH, pacrnojararTcs B ONpPEeIEHHOM
MOPSIIKE B 3aBUCUMOCTH OT MX BajleHTHocTel. [locienoBaTenbHOCTb aTOMOB B MOJIEKYJIE Ha3bIBAETCS
XUMHUUYECKOU CTPYKTYPOM.

2. CpoiicTBa BEUIECTB 3aBUCAT HE TOJIBKO OT MPUPOABI U KOJMYECTBA aTOMOB B MOJIEKYJI€, HO U OT MOPSJIKa,
B KOTOPOM OHU cOeuHEHbI. OT XUMHUYECKON CTPYKTYPbl MOJIEKYIIBI.

Opramlqeclme COCAMHCHUSHA

AIIMKJINYECKUM NUKJIUYECKHI
COEJIVUHEHUA
KAPBOKCHUIIMKIJIA COEJMHEHUS
TETEPOIIAKJIA
AJIMITAKJIOBBIE
COEJIVUHEHUA APOMATHYECKHWE COEJIVUHEHUE

B 3aBHCHMOCTH OT 3TanioB KICTOPUYECKOTO Pa3BUTHUS OH ACIUTCS HA TPU OCHOBHBIE CUCTEMBI HOMEHKJIATYPBI:
TPUBHAIIbHYIO (APEBHION0), parmoHaIbHYI0 U MexTyHapoaHyo (IUPAC).
bananbHas (cTapas) HomeHkIaTypa. HazBanue opraHndeckux coeiMHeHUH ObLI0 ciay4ailHbIM. TpuBHaibHOE
WIA SMIIMPUYECKOE Ha3BaHUE IPUPOJHOIO MCTOYHMKA COEAMHEHUH (MypaBbH, JUMOHHAs KHUCIIOTA,
MOYEBHHA, UHIUTO, KO(DEHH),
PammonanbHass HOMeHKJIaTypa. BmepBele Ipu HauMMEHOBaHMM YYMTBHIBA€TCA CTPYKTypa OOBEKTa.
Hcnonp3yeTcss HNPUHLOUI TOMOJOIMYECKOW KJIACCU(PUKALMM OpPraHUYeCKUX COEIMHEHUM Ha OCHOBE
palMOHaIbHBIX HA3BAaHUM.
I'OMOJIOrMYHOCTE O3HAYAET, YTO KakJas MOCIEAYIOIIas IPYyIa COEAMHEHUN OTIIMYAETCs OT IPEbIayIIeH
rpymnoii CH2. Ilo panmoHanbHOM HOMEHKIIATYpPE CUYMTAETCS NPOAYKTOM IIPOCTEMILEro NpeACTaBUTEISA
U3BECTHOTO T'OMOJIOTMYECKOTO psijia, HAIIPUMED, MO aJIKaHaM - METaH, [0 aJIKEHaM - ATHJIEH, 110 aJIKWHaM -
CH, CH,—CH,—CH, H,C=CH, CH,—CH=CH,
METaH JUMCTHJIMCTAH ITWICH MCTHISTHIICH
alleTUJIEH U T.[.
Mexaynapoanas HomeHkiatypa (IUPAC). OcHoBbl MexyHapoiHOM HOMEHKJIATyphl ObUIM NMPUHATHI B
1892 rongy Ha MexayHapoJHOM KoHrpecce XMMUKOB B XKenese (JKeneBckas Homenknatypa). B 1930 roay
Ha X Konrpecce xumukoB B JIbeke 3Ta HOMEHKiIaTypa Obula M3MeHeHa W yiydmeHa (JIbexckas
HOMEHKJIaTypa), 1, HakoHel, Ha XIX Konrpecce Mex1yHapoJHOTO CO03a TEOPETHUECKON U MPUKIATHON
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xumuu B 1957 romy ObUIO YTBEP)KIEHO OIPEIEIIEHHOE IPABUIO COBPEMEHHOM HOMEHKIATYpPbI MOJ
HazBanueMm «MIOITAK». Homenknatypa'.

[Ipunnunsr Homenknatypbl [UPAC npusHaHbl BO BCEX CTpaHax MUpPA M IO3BOJIAIOT Ha3bIBATH JIIOOBIE
OpraHMYECKUE COEIMHEHMUS.

Homenxknarypa IUPAC npenocraBiisieT HECKOJIBKO BAPUAHTOB HAUMEHOBAHUS OPraHUYECKUX COETUHEHUH,
BKJIFOUAs IIMPOKUH AUAIA30H 3aMEIICHUI U pauKaTbHO-()YHKIIMOHAIBHYIO HOMEHKIIATYPY.

5.6. JIlutepartypa:

Jlureparypa:

OcHoBHas:

1.I'munaka H.JIL. «O6mas xumusi». T.1 yae6.mocodue myist By30B- Anmatsl, DBepo 2014.

2. I'mmaka H.JL. «O6mmast xumus». T.2 yae6.mocobue st By30B- AnmMatsl, DOBepo 2014.

3. 'muaka H.JL. «O6mmast xumus». T.3 yaeb.mocobue st By30B- AnmMatsl, DOBepo 2014.

4 I'muuka H.JI. «O06mas xumus». T.4 yue6.mocodue s By30B- Anmatsl, IBepo 2014.

5. OcnanoBa M. K. Xumus : yaeOoruk st 11 k1. o0miecTB.-r'yMaHuT. HalpaBieHUs 001eo0pa3oBar. mikK.

/ M. K. OcnianoBa, K. C. Ayxamuea, T. I'. benoycoga. - Anmarsl : Mekrenr , 2020. - 240 c. : w.)

6. OcnanoBa M. K. Xumus. U.1 : yaeOnuk 115 10 ki1. 00IIeCTB.-T'yMaHUT. HAIpaBIeHHUs 001eo0pa3oBar.
mk. / M. K. OcnianoBa, K. C. Ayxanuesa, T. I'. benoycosa. - Anmatsr : Mekren , 2020. - 160 c. : u.
7.Bepennona, JI. I'. Heopranuueckas, koymouaHas u pusndeckas xumus [ Teker] : yuebnoe nocodue / JI. I
Bepennosa, E. B. Heuenypenko. - Anmatsr : New book, 2022. - 216 c.I'muaka H.JI. «O6mas xumus». T.1
yueb.mocobue 1715t By30B- Anmatsl, OBepo 2014.

JlomosiHuTEIbHAS

1.babkoB A.B., Xumust yaeOHUK 17151 Me1. yauiauil ¥ kosutemkeir. [ DOTAP-Meaua, 2015-352cr.
2.AnmvabekoBa A.A. u.ap. [IpakTuKyM Mo HEOPraHUYECKOM XUMHUHU:y4e0.-MeTO I1.1Toco0re -AJMaThl
:OBepo,2013.

3.I1arcaeB A.K., MamertoBa B.K., Cepumberoa K.M., byxap6aesa A.E. «IIpaktukym mo

HEOPraHMYeCKOW XUMHUN» - yaeOHO-MeTo 1, nmocooue. [lIpiMkenT, 2014r.

4.Ilatcaes, A. K. Tectsl mo auctumuirae "xumus". Y. 1. TecTsl Mo HeopraHU4ecKo#, PU3KOIIOUTHOM
xumun. Y. 2. TecTbl Mo 6MOOPraHUYECKOM XUMUH : TECTHI . - LlIpiMkeHT : b . m., 2013.

5.HTEpHET-CaMT.

5.7. KonTpoJibHbIe BONPOCHI (BONPOCHI, TECThI, 3aIAHUS U T.1) .:

1. Teopust bytieposa.

2. Knaccudukarus opraHu4ecKux COeIMHCHUM

3. Homenknarypa

4. Nzomepus.

5.1. Tema Nel8. AnkaHEL

5.2. Hesb: CTyOEHT AOJKEH 3HATHh CBOMCTBA KIACCH(PHKAIIMU U HOMEHKIATYPY, H30MEPUIO0 OPraHUYeCKUX
COEIMHEHU.

5.3. 3agaum o0yueHHs : CTYJICHT JIOJKEH 3HATh TOMOJIOTUYECKUH psijl, PU3NUECKre M XUMUUYECKUE CBOMCTBA
aJIKaHOB.

5.4. OcHOBHBIE BONIPOCHI TEMBI:
1. Teopus byrneposa.
2. Knaccudukanus opraHM4ecKUX COeIMHEHHA
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3. Homenknarypa u uzomepusi.
5.5. Metoasb! npenogaBanus 1 o0yyeHusi: padoTa B MaJIbIX IPYNIIAX, pelieHne 32124, JUCCKYCCHSA

Teoperuyeckuii oraes

A nugaTryueckue YriaeBoJIOpObl, B KOTOPBIX aTOMBI YIiepoja B UX MOJEKYlTaX COCAMHEHBI  OH
KOBaJICHTHOM-CBS3b10, Ha3bIBAIOTCS AJIKAHAMU.

Oo6mas ¢popmyna ankanoB CnH2n + 2. Bce aToMBI yriiepoa B ajqKkaHax HAXOAATCS B SP3-THOPHIHOM
COCTOSIHUM M UMEIOT TETPadApUuecKyto KoHpurypamnuto. BaneHnTHsle yribsl Mexxay cBazsmu 109028.
AnkaHbl 00pa3yroT TOMOJIOTUYECKUH psiJl, B KAUECTBE PACTBOPUTEIS BHICTYIIAET MOJIeKya MeTaHa. Kaxxip1ii
TOMOJIOT B 9TOM CEpUH OTIIMYAETCS OT Ipeabiayiiero st rpymnmnbl CH2 (romonornyHoe paznuyue).

CHs Mmetan
C2Hg sTan
CsHg mponan
C4H1o 6yTan
CsHi2 menTan
CsH14 Texcan
C7Hi6 rentan
CsHis oxTan
CoH20 HOHAH
Ci10H22 nexan

HOMEHKIJIATYPA

[lepBBIe yeThIpe MpenCTaBUTENS] TOMOJIOTHYECKOTO psijia aIKaHOB UMEIOT TPUBHAIBHBIC HA3BaHUS: METaH,
9TaH, mporaH, Oyrad. [y yrieBOJOpPOJOB CO CIEAYIOUIMMH HOPMAIBLHBIMU YTJICPOJHBIMU IEISMU K
rpedeckoil nudpe podaBusercs cypdukc -an, KOTOPHIA yKa3blBaeT KOJIMYECTBO aTOMOB yriepoja B
MOJIEKyJIe: TIEHTaH, TeKCcaH, renTad u T. /1.

Y AJIEHUE

Karanutudeckoe ruapupoBanue okucu yriepona (cunte3 ®dumepa-Tponma). Korma cMech MOHOOKCH I
yriepoJia ¥ BOJOPOJa MPOITYyCKAIOT Yepe3 KeJle3HbIe WM KOOATbTOBBIC KaTaIM3aTOPhI MPH TEMIIEpaType

180-3000 ° C, oOpa3yroTcsi alKaHbl C HOPMAJILHOW CTPYKTYpPOH, COCTOSIINE B OCHOBHOM M3 6-10 atomMoB

CO + 2H, —> p-anxkansl + H,0

yriiepoja.
Cunre3 @umepa-Tporina UCHONb3yeTcsl B MPOU3BOJCTBE HCKYCCTBEHHOIO OCH3MHA M MHIUBUIYaJIbHBIX
yTJI€BOIOPOIOB.

Karanutnueckoe ruapupoBaHue alKeHOB U AJIKMHOB. Peakiusi OOBIYHO MpOTEKAeT B MPUCYTCTBUU

CH,~C=C—CH, ——» CH,~CH=CH—CH, —~—» CH,—CH,—CH,—CH,

~ 261 2-6yre 6y
karanusatopos Pt, Pd u Ni: L Lo b

BsaumoseiicTBue raoreHanikaHoB ¢ METAJUIMYECKUM HaTpHeM. DTOT METOJ] U3BECTEH Kak peakius Biopia
(1855 r.), ocHoBaHHast Ha 00pabOTKe rajoreHanTkaHoB (0OBIYHO HOMUIOB U OPOMUAOB) U3OBITKOM HATPHSI.
2CH,—I + 2Na —» CH,—CH, + 2Nal
HOIMETaH ITaH
®U3UYECKUE CBOVICTBA
OOBIYHO TEepBBIE YEThIPE MPEACTABUTENsI TOMOJOTHYECKOTO psiia alkaHOB razoo0Opas3Hbl; HopmanbHbie
ankauel ¢ 5 w 17 aromamu yriepoia SBISIOTCA JXKUAKOCTSMH, CIEIYIOIIME TOMOJIOTH - TBEPABIMU
BelecTBaMu. ['a3000pa3Hbie W TBEpAbIC aTKaHbl HE MMEIOT 3alaxa, a >KUIKOCTH MMEIOT XapaKTepHBII
«OeH3UHOBBINY 3amax. Bee ankaHbl Jerde BOIbl U MPAKTUYECKH HE PACTBOPUMBI.
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XUMHUYECKHUE CBOHCTBA
1. Peakuust ropenusi, mpu KOTOPO BCEria BBIIESIOTCS BOJA U I'a3.
CH4 +202 — CO2 +2H20
Peaknus ¢ rasorenamu.
CH4+Cl,—CH3CI+HCl
XJIOpMETaH
CH3Cl +Cl,—CH2Cl+HC1
JTMXJI0pMEeTaH
CH>Cl, +Cl,—CHCIls+HCl1
TPUXJIOPMETAH
CHCIl; +Cl;—CCls+HCI
TeTpaxJIOpMeTaH
Takue peakuuu, npeacTaBisIOMIME COOOM IOCTENIEHHYI0 CMEHY IEeNOoYeK, Ha3bIBalOTCS LEMHBIMU
peakuusmu. Akanemuk H. H. CemenoB nmpozenan 605b11yto padoTy 1O pa3BUTHIO TEOPUHU LIETTHBIX PEAKIINA,
3a 4To emy Oblia mpucyxkaeHa HoGeneBckas mpemust 3a BbIAarONIHeCs: paboThI B 3TOM 00IacTH.
3. HutpoBanue. HutpoBanue ainkaHOB kuIK@hazoemg MeTO0M M3BECTHO Kak peakius Konosamosa (1888
r.). DTa peaKiust MpOBOINUTCS C HCIIOJIB30BaHY CVHRIT  eHHOM a30THOM KucmoThl (10-20%) npu Temmeparype

110-1400C, HOPMAJIBHOM WA BBICOKOM JABJICHUU:
R—H + HNO, (pa36.) —2» R—NO, + H,0
aJIKaH HHTPOAIKAH
5.6. JIutepartypa:
OcHoBHAAL.

1.I'muaka H.JL. «O6mas xumus». T.1 yae6.mocodue myist By30B- Anmatsl, DBepo 2014.

2. I'muaka H.JL. «O6mas xumusi». T.2 yae0.mocodue st By30B- Anmatsl, IBepo 2014.

3. I'muaka H.JI. «O6mas xumusi». T.3 yue6.mocodue nis By30B- Anmatsl, IBepo 2014.

4.I'muuka H.JI. «O6mas xumus». T.4 yde6.mocodue s By30B- AnMatsl, IBepo 2014.

5. OcnanoBa M. K. Xumus : yaeOuuk myist 11 k1. o0miecTB.-r'yMaHuT. HalpaBiieHus 001eo0pa3oBar. kK.
/ M. K. OcnanoBa, K. C. Ayxaauea, T. I'. benoycosa. - Anmatser : Mekten , 2020. - 240 c. : ni1.)

6. OcnanoBa M. K. Xumus. Y.1 : yueOnuk ast 10 k1. 001IeCTB. -TyMaHUT. HallpaBjeHUs 0011e00pa3oBar.
mk. / M. K. OcnianoBa, K. C. Ayxanuesa, T. I'. benoycosa. - Anmarter : Mekren , 2020. - 160 c. : nn.
7.BepenrioBa, JI. I'. Heopranudeckas, koyutonaHas 1 ¢puznueckas xumus [ Tekcr] : yuebHoe nmocooue / JI. T
Bepennosa, E. B. Heuenypenko. - Anmatsr : New book, 2022. - 216 c.I'muaka H.JI. «O6mas xumus». T.1
yuyeb.nocobue aist By30B- Anmatsl, OBepo 2014.

JlomoJiHMTEIbHAS |

1.babkoB A.B., Xumus yaeOHUK A5 Me. yaunuil u kosuiepkein. [90TAP-Menua, 2015-352cr.
2.AnmabekoBa A.A. u.ap. [IpakTHKyM 110 HEOPraHUYECKOW XUMHH:y4e0.-METO1.I0co0re -AJIMaThI
:OBepo,2013.

3.ITarcaeB A.K., MamsbitoBa B.K., CepumberoBa K.M., byxap6aeBa A.E. «IIpaktukym mo
HEOPraHNYeCKON XUMUM» - ydeOHO-MeTo I, mocobue. [lIpimkent, 2014r.

4.Tlatrcaes, A. K. Tectsl o qucuuruinae "xumus". Y. 1. TecTsl o HeopraHudeckoi, (pU3KOIUTONTHON
xuMuu. Y. 2. TecTsl Mo 6MOOpraHnveckoil XumMuu : Tecthl . - lllpiMkeHT : b . u., 2013.

5.MHTepHeT-caur.

5.7. KoutpoabHbIe BONPOCHI (BONPOCHI, TECThI, 32IaHUS U T.J).:

1. O6mas Gopmysa aaKaHOB.

2. 'omonoruueckuii psa. Homenkiarypa

3. OU3UKO-XUMHYECKUE CBOMCTBA



ONTUSTIK-QAZAQSTAN ol SOUTH KAZAKHSTAN

MEDISINA [SKMA| MEDICAL
AKADEMIASY | ,|,, | ACADEMY
«OHTycTiK KasakcTaH meavuvHa akapemusicol» AK N Y/  AO «OxHo-KasaxcTaHCKast MEIVILIMHCKAsT akafileMUsT»
Kadenpa «PapmaneBTnueckne AUCUUIUTUHBD MEAUIMHCKOTO Komtempka mpu AO «FOKMA» 044-77 1
Mertonuueckue ykazaHUS UL IPAKTUUECKUX U J1a0OPAaTOPHBIX 3aHATHH 33 crp u3 76

4. Hanummre CTpyKTypHBbIE (hOPMYJIBI CIEAYIOIINX BEIIECTB:
A) 2 - meTunnponax

b) 1-xsopnponan

B) 2,3-aumernnnenran

5.1. Tema Nel9. IlukioajkaHbl, TOMOJOTHYECKHE PAAbI, CTPOEHUE, W30MepHU3alusi, CBOIiCTBA,
noJiyueHue, NIpuMeHeHHue.

5.2.11esib: CTYACHT JOJIKEH 3HATh TOMOJIOTMYECKUN PSiL.
5.3. 3agauyu o0y4eHMsi: CTYJCHT JOHKEH 3HATh (PU3NYECKUE U XUMUYECKHE CBOMCTBA IIUKIIOAIKAHOB.

5.4. OcHOBHBIE BONIPOCHI TEMBI:

1. O6mas popmyna anKaHOB, TOMOJOTHYECKUAN PSJIL.

2. Homenknatypa

3. OHU3UKO-XUMHUYECKUE CBOMCTBA

5.5. Metoasb! npenogaBanus U 00y4eHus: paboTa B MaJIbIX TpyIIax, pelieHne npooaeM.

Teopernyeckuii oraesn

Luxnoankanwvl (yukionapagumsl, nOIUMEMUHbI, YUKIAHBL) NPeOCMAsIsaom cooou 00HOsS0epHble

HACblWeHHble aTUYUKIUYecKue y2ne8000poobi.

Obwas ¢popmyna - CnH2n (n3).

Luxnoankanvl xapakmepuzyromcs CmpyKmypHoU, 2e0MempuyecKoli U ONMu4eckol uzomepuetl.
B ocnose cmpyxkmypnoti uzomepuu.

-8 3a8UCUMOCTU OM pa3Mepa YUKIA:

H,(X'H, Ercu} O

L, I-auseriimuKiIonponas MeTH UMK I00yTaH LUHMKIOMEeHTaH
B sasucumocmu om oqepednocmu Oenymamoe 8 yukKie:

- CH,
CH. UH,
f CH i:\\

CH, 1
CH,
1.2-11veTi IMKIoreKcaH 1. 3-auve T IunKIoreKcaH 1 4-1veTiinKIoreKcas

I'oMostorrueckuii psiji UKI0ATKAHOB
CsHe nuxnonponan

C4Hg nmxmnoOyran

CsHio nuxitoneHTan

CeHi12 mmkitorexcan

C7H14 mukiiorenTtan

CsHie nmxitookTan

CoH1s nuKkIIOHOHAH

C10H2o npkmogekan
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[Tony4yenue

B3aumoneiictBue o, ®-IUrajJOreHalKaHOB C METAIMYECKMM HATPUEM WIM IMHKOM. OTOT METOA
IpeacTaBisieT co00i BHYTPHUMOJECKYISIPHBIA BapHaHT peakluu Biopia, mo3BOJSIOMUI MoIydaTh Tpex-,
YeThIpEX- U MATUWICHHbIE LIUKJIOAJIKAHBI:

®OU3NYECKUE CBOMCTBA
B HOpMaJBHBIX YCIOBUSX LHKIONPONAH W IHMKIOOYTaH SIBJISIFOTCS Ta3000pa3HBIMU BEIICCTBAMH,
MUKJIOATKAHBI ABJStOTCS KUIkuMu oT CS5 mo C11, 3a HUMU cleayroT TBep/bie BemecTa. L{uknoankansl
UMEIOT 0oJiee BBICOKHE TEMIEpaTypbl KWUIEHUS U TUIABJICHHS, YE€M COOTBETCTBYIOIIHE aJIKAHBI.
[TpakTrueckn Bce MUKIOATKAHBI HEPACTBOPUMEI B BOJIE.

XUMHWYECKWE CBOMCTBA

1. Ilukmoankansl 007agar0OT MHOTHMH CBOWCTBaMH, IMOJOOHBIMH ajdkaHaM. OHHM MeHee XHUMHUYECKH
aKTUBHBI, TOPIOYME U 3aMEHSAIOT aTOMBI BOJIOPOJa rajoreHaMu. B oTiiMuue OT Jpyrux IMUKIOAIKAHOB,
IUKJIONIPOTIaH W MUKJIO0YyTaH MOTYT BCTYIATh B PEAKIIMIO COYCTAHMUSI.

+ Cl,— CH,CIl,— CH,— CH,Cl»

[uknonponan 1,3 muxsnopnponan

+ Ho— CH3— CH>— CH>— CHj3
[uxnoOyran OyraH

2. PeaKI_[I/II/I IUKIJIIOTCKCAaHAa U I'aJIOTCHUPOBAHHUA IIPOTCKAIOT ITYTEM 3aMCIIICHU.

@ a0 @ uo
Cl

ukmnorekcan

MOHOXTOpUUKIIOTEKCaH
3. Bo Bpems peakuuu AETUAPUPOBAHUS 00Pa3yIOTCS YIIIEBOJOPO/IBL.

K

[uxmnorekcan  OeH30J

5.6. JIutepartypa:

OcHoBHas:

1.I'muuka H.JIL «O6mas xumus». T.1 yue6.mocobue ams By30B- Anmatsl, OBepo 2014.

2. I'munka H.JL. «O06mmas xumus». T.2 yueb.mocobue amns By30B- Anmatsl, DOBepo 2014.

3. 'munka H.JL. «O06mmas xumus». T.3 yueb.mocobue ans By30B- Anmatsl, DBepo 2014.

4.T'munaka H.JI. «O6mas xumusy. T.4 yae6.mocobue s By30B- Anmatsl, OBepo 2014.

5. OcnanoBa M. K. Xumus : yaeOHuk a7 11 Ki1. 0011eCTB.-T'yMaHUT. HalpaBJIeHUs 00111e00pa3oBar. K.

/ M. K. OcnianoBa, K. C. Ayxanuesa, T. I'. benoycosa. - Anmarsl : Mekten , 2020. - 240 c. : un.)

6. OcnmanoBa M. K. Xumus. Y.1 : yaeGHuk 1t 10 Ki1. 0011€CTB.-I'YMaHUT. HarpaBieHus o011eo0pa3oBar.
mk. / M. K. Ocnanosa, K. C. Ayxanuesa, T. I'. benoycoa. - Anmatsl : Mekten , 2020. - 160 c. : u.
7.Bepennona, JI. I'. Heoprannueckas, kojutonHas U ¢pusndeckas xumus [Tekcr] : yuebHoe nocodue / JI. I'.
Bepenrona, E. B. Heuenypenko. - Anmartsl : New book, 2022. - 216 c.I'nunka H.JI. «O06mmas xumusi». T.1
yuyeb.nmocobue aist By30B- Anmatsl, OBepo 2014.

JdonmostHuTEIBbHAA:
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1.babkoB A.B., Xumus yaeOHUK it Mea. yuruil 1 koiwtemked. [ 90TAP-Menua, 2015-352cr.
2.AnmabekoBa A.A. u.ap. [IpakTHKyM 110 HEOPraHUIECKOW XHUMHUH:y4e0.-METOI.II0COONE -AJIMATHI
:OBepo,2013.

3.IlatcaeB A.K., MamsiToBa B.K., CepumberoBa K.M., Byxap6aesa A.E. «IIpaktukym 1o
HEOPraHMYECKON XUMHUM» - ydeOHO-MeTo I, mocobue. [lIpimMkent, 2014r.

4.Tlarcaes, A. K. Tectsr mo mucrurummae "xumus”. Y. 1. TecTsl o HEOpraHUYECKOH, (PU3KOIIIOUTHON
xumui. Y. 2. TecTsl 0 6MOOpraHMueckoi XuMuu : Tectol . - lpivkenT : b . u., 2013.
5.HTEpHET-CallT.

5.7. KoHTpO/IbHBIE BONPOCHI (BONPOCHI, TECThI, 3aJaHUS U T.1) ..

1. Obmas popmysna UKIOATKAHOB.

2. 'omonorudueckuit psii. Homenknarypa

3. OUBUKO-XUMHUYECKUE CBONCTBA

4. Hanummte CTpyKTypHBIE (hOPMYJIBI CIEAYIOIINX BEIIECTB:

A) 1,1-muMeTHIIUKIONpOaH

b) l-stunuuxnonponan

B) 1,3-muMeTuniukiionenTan

5.1. Tema Ne20. AnkeHbl, TOMOJIOTHYECKHH PSAl, CTPOEHHE, U30MEPHU3AlUA, CBOICTBA, MOJIy4YeHHe,
NpUMeHeHue.

5.2.l1eb: CTYAEHT AOKEH 3HATh TOMOJIOTUUECKHM psiJl, (GU3MIECKUE U XUMHYECKHUE CBOMCTBA aJIKEHOB.
5.3. 3amaum 06y4eHMsI: CTYICHT IOJDKCH 3HATH TOMOJIOTHYECKUN psJl, PU3NUECKre M XUMUYECKHE CBOMCTBA
aJIKEHOB.

5.4. OcHOBHbBIE BONIPOCHI TEMbI:

1. O6mas popmysa MUKIOATKAHOB, TOMOJOTHYECKUHN Pl

2. Homenknatypa

3. ®U3UKO-XUMHUYECKUE CBOMCTBA

5.5. Meroasbl npenojgaBaHusi M 00ydeHusi: paboTa B MaJIbIX TPyIIax, peuIcHUe IpooeMm.

TeopeTnyeckuii oTaesn
Anudaruyeckue yrieBOJOPOAbI, COAEpIKallhe ABOWHYIO YTIEpOI-yIJIEPOJHYIO CBSI3b, HA3BIBAIOTCS
AJIIKCHAMH.
Obmas dopmyna ankeHoB - CnH2n. [loctynmen B Sp2-rubpuaHom pexume. BaneHTHbIE Yribl MExay
cBs3siMu paBHbl 1200.
DOTUJIEH ABISETCS €IWHCTBEHHBIM MHUIIMATOPOM T'OMOJIOTUYECKOTO Psijia AIKEHOB, O3TOMY MX Ha3bIBaIOT
«OTUJICHOBBIMU YTIIEBOAOPOIAMU.

HOMEHKIJIATYPA
Cornacno npaBunam [UPAC, HazBaHus alKeHOB 00pa3yroTcs OT COOTBETCTBYIOIIUX aTKaHOB, CYPQHKC
-an 3aMeHseTcsl cyQp(UKCOM -en, yKas3bIBAIOIIMM Ha paclojIoKEeHUE JIBOMHOMN CBA3M B LIENIOYKE aTOMOB
yriepoaa.
H2C = CH2 H2C = CH-CH3 CH3-CH = CH-CH3
9TEH NpoIeH 2-0yTeH
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[Ipu cocraBnenun Ha3BaHU akeHOB B 3amematonieid HomeHknatype IUPAC coGmronatores crenyromniue
IpaBuiIa:
1. Beibupaer camyro JUIMHHYIO YIIIEPOJHYIO IIETIb C IBOMHBIMH CBSA3SIMH (OCHOBHAS YIIIEpOIHAS 1ICTIb).
2. ATombl yrieposia B OCHOBHOM LI€TIH IPOHYMEPOBAHbI OT OJIMyKalIIed TBOMHOMN CBS3H.

I'omoustornueckuit psij anKeHoB.
C2HyoTen
CsHs mponen
C4Hg 6yTen
CsHio menTen
CsH12 rexcen
C7Hi4 renten
CgHi6 oxTen
CoHi1g HOHEH
Ci1oH20 enien
[Tonyyenue

Paznoxxenne HacwimeHHBIX crnupToB. [IpM  HarpeBaHWM HACBHIIMIEHHBIX CIHUPTOB B TPHUCYTCTBUH
MUHEpaJIbHBIX KUCIIOT - cepbl WK (ocdopa - 00pa3yroTcs MOIEKYIbl BOJIbI U COOTBETCTBYIOIIUN aJIKEH:

H,SO0,: ¢

H OH

ITaHOI ITHIICH

JleramoreHMpoBaHKUE JUTAIOTeHATKaHOB. Korma auragoreHaakanbl ¢ aTOMaMH TaJIoreHa B COCETHIX aTOMax
yTJIepo/ia B3aMMOJICHCTBYIOT C BOJAHO-CIIUPTOBBIM PACTBOPOM ITMHKA WJIM MarHwusi, BHICBOOOXKIAIOTCS J1Ba

CHy—CH—CH—CH, + Zn —» CH,—CH=CH—CH, + Znb,

Br Br
aToma rajoreHa u o0pasyercs ajKeH: 2,3-muGpouGyran 2-Gyren
HerunpupoBanue ainkaHoB (crmoco0 momydenus). Ilpum temmeparype 300-5000C B mpuCyTCTBUH
KaranuzaTopa (HUKeJb MeJkoaucrepcHbiid, okcua xpoma (I11) Cr203 u ap.) AnkaHbl BBIICJSIOT BOJIOPO U

CH,—CH,—CH, > CH,—CH=CH, + H,

npornaxH TPOoTICH

®UBNYECKUE CBOMCTBA
HepBLIe YCTBIPEC MPCACTABUTCIIA TOMOJIOI'HYCCKOI'O PsA/ia aJIKCHOB - 9TO I'a3bl IIPU HOPMAJIbHBIX yCJ'IOBI/I}IX,
TaKHe KaK allkaHbl, 32 KOTOPbIMU clieAytoT xkuakoctu (C5-C17), a 3areM TBep/ible BELIECTBA.
HpaKTI/I‘IeCKI/I BCC AJIKCHBI HCPACTBOPHUMBI B BOJIC, PACTBOPHUMBI B OPIraHHUYCCKUX PACTBOPUTCIIAX.
TeMnepaTprI KHIICHUA aJIKCHOB C HepaSBeTBHeHHOﬁ CprKTypOﬁ OGBI‘IHO BBIIIC, YEM y Pa3BCTBJICHHBIX
HU30MCPOB ATOMHBIX ueneﬁ yrnepoz[a. HI/IC-I/ISOMepBI 06LI‘IHO HUMCHOT 6onee BBICOKYIO TeMnepaTypy
KHUIICHUA, YEM TpaHC-I/IBOMepLI, B TO BpeM}I KaK TeMnepaTypa IIJIABJICHUA HUXKC.

XUMHNYECKHUE CBOMCTBA
YFJ'ICBOL[OPOI[H 3TUJICHOBOT' O p}II[a TaK XK¢E l"OpIO‘II/I, KaK 1 HACBIIIICHHBIC yTJ'IeBOIIOpOI[BI.
C2H4 +30,—2C0O2+2H,0
2. PeaKI_II/I}I OKHCJICHUA:
CH>=CH>— CH>—CH2>

00pa3yIoT aJKEHbI:

H H
3. OtuieH pearupyer ¢ OpoMHON BOJIOM. DTa peakiyst XapakTepHa JUIs alKeHOB..
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CH>=CH>+Br,— CH>—CH>

Br \Br

4. KanbIKmaraH KeMIpCYTEKTIH KOC OalIaHbICBIHA KaTanu3aTtopbiH KatbickiHza (Pt, Ni) cyreri xoceuia
ayajpl.
Bonmopon moxer ObITh 100aBi€H K JBOMHOW CBSA3M HEHACHIIIEHHBIX YIJIEBOJOPOJIOB B IMPUCYTCTBUU
karanu3atopa (Pt, Ni).
CH>=CH- CH3+H>— CH3— CH2>— CH3
Henaceitennbie yrieBo10po sl pearupyoT He TOJIBKO C MPOCTHIMU BEIIECTBAMH, HO U CO CJIOKHBIMHU.
CH,=CH- CH3+HBr — CH3— CHBr — CHs
B. B. MapkoBHUKOB JJ0Ka3ajl, 4TO BOJOPOJ MPUCOCTUHSAETCS K aTOMY yriepoja ¢ OOJBITUM KOJIMYECTBOM
JBOMHBIX CBSA3EH M OOJIBIITUM KOJMYECTBOM aTOMOB BOJOPO/Ia, @ aTOM rajoreHa MPUCOSINHSIETCS K aTOMY
BOJIOPOJIa C MEHBIIIUM KOJIUYECTBOM aTOMOB BOJOPO/1a. DTOT 3aKOH HA3bIBAETCS MPaBHIOM MapKOBHUKOBA.
6. Peakuus noammepu3anny.

nCH2 = CH2 — (-CH2 - CH2-)
5.6. JIutepartypa:
OcHoBHas:
1.I'muaka H.JL. «O6mas xumusi». T.1 yae6.mocobue mist By30B- Anmatsl, DBepo 2014,
2. I'mmaka H.JL. «O6rmmast xumus». T.2 yae6.mocobue st By30B- AnmMatsl, DOBepo 2014.
3. 'muaka H.JL. «O6mmas xumus». T.3 yaeb.mocobue st By30B- AnmMatsl, DOBepo 2014.
4 I'muuka H.JI. «O6mas xumus». T.4 yue6.mocodue mis By30B- Anmatsl, IBepo 2014.
5. OcnanoBa M. K. Xumus : yaeOruk myist 11 k1. o0miecTB.-r'yMaHUT. HaMpaBieHUs 00111e00pa3oBar. IiK.
/ M. K. Ocnanosa, K. C. Ayxaauesa, T. I'. benoycosa. - Anmatsr : Mekten , 2020. - 240 c. : ni1.)
6. OcnanoBa M. K. Xumus. Y.1 : yueOnuk amst 10 k1. 00IIeCTB. -TyMaHUT. HallpaBJeHUs 0011e00pa3oBar.
mk. / M. K. OcnianoBa, K. C. Ayxanuesa, T. I'. benoycosa. - Anmater : Mekren , 2020. - 160 c. : un.
7.BepenrioBa, JI. I'. Heopranudeckas, koyutonaHas 1 ¢puznueckas xumus [ Tekcr] : yuebHoe mocooue / JI. T
Bepennosa, E. B. Heuenypenko. - Anmatsr : New book, 2022. - 216 c.I'muaka H.JI. «O6mas xumus». T.1
yue0.mocobue 115 By30B- Anmatsl, OBepo 2014.
JlomosiHuTEIBHAS
1.ba6koB A.B., Xumust yaeOHUK 1151 Me. yauiauil v koyuiepkeit. [ D90TAP-Meaua, 2015-352cr.
2.AnmvabekoBa A.A. u.ap. [IpakTuKyM 0 HEOPraHUYECKOM XUMHUHU:y4e0.-METOI1.1T0oco0re -AJMaThl
:OBepo,2013.
3.ITarcaeB A.K., MambitoBa B.K., CepumberoBa K.M., byxap6aesa A.E. «IIpakTukym mno
HEOPraHNYECKON XUMUM» - yaeOHO-MeTo 1, mocodue. [lpimkent, 2014r.
4.Ilatcaes, A. K. Tectel mo auctumuirae "xumus". Y. 1. TecTsl Mo HeopraHU4ecKo#, PU3KOIIOUTHON
xumun. Y. 2. TecTbl Mo OMOOPraHMYECKON XUMHH : TeCTHI . - LlIpiMkeHT : b . m., 2013.
5.AHTEpHET-CaMT.
5.7. KonTpoJibHbIe BONPOCHI (BONMPOCHI, TECThI, 32aHUST U T.1) .
1. O6mas popmyrna ankeHOB.
2. 'omonoruueckuii psa. Homenkiarypa
3. OU3UKO-XUMHYECKUE CBOMCTBA
4. Hanmumute cTpyKTypHBbIE POPMYIIBI CIEIYIOIINX BEIIECTB:
A) 2-metun 3-xnopnpornen-1
b) 2,3-numetunodyren-1
B) 3,3-nmumerunmenTeH-1
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5.1. Tema Ne2l. AnkaaueHbl, roMoJIOTHYeCKHMe Psilbl, CTPOeHHe, HW30MepH3alus, CBOWCTBA,
1oJiy4yeHue, NpuMeHeHue.

5.2. le1b: CTYyICHT JOJKEH 3HATH TOMOJIOTHYECKHUH Psill, GU3NYECKHE U XUMUYECKHE CBOMCTBA aJIKaINEHOB.
5.3.3agaum o0yueHHsI: CTYJICHT JI0JKEH 3HATh TOMOJIOTUYECKUH Psifl, PU3NUECKHE U XUMUYECKUE CBONCTBA
aJIKaINCHOB.

5.4. OcHOBHBIE BONIPOCHI TEMBI:

1. Obmas popmyna aaKeHOB.

2. 'omonorudueckuit psii. Homenknarypa

3. ®U3UKO-XUMUYECKHE CBOUCTBA

5.5. Metoasb! npenogaBanus U 00ydeHus: padoTa B MaJIbIX TpyNnax, peleHue 3aaad, JUCCKYCCHs

Teopernyeckuii oraes
AmmudaTudeckne yrieBoJI0OpObl, COJACpKAIINE JIBE IBOWHBIC YIIIEPOJ-YTIEPOJHBIE CBS3H, HAa3BIBAIOTCS
aNKaeHaMHU.
Oo6mas ¢popmyra ankaaueHos - SpH2p-2.
AJnKagueHbl JeNsATCA Ha TPU TUIA B 3aBUCUMOCTH OT B3aUMO/JICHCTBHUS U PACIIOJIOKEHHS TBOMHBIX CBSI3€H B
MOJIEKYJIE:
- AnKanoupl ¢ HAaKOIUICHHBIMHU JBOWHBIMH CBS3SIMH (JIBOMHBIE CBSI3U PACMOJIOKEHBI Ha OJHOM aTOMeE
yrinepoaa)> C = C = C <. Takue coeuHEHNs HA3bIBAIOTCS aJUIEIsAMU (MMPOCTEHIIINIA TTPEACTaBUTENb ATOTO
psana - npeBHee HazBanue auiens H2C = C = CH2).
- AnkajMieHsl ¢ IBOMHBIMH JABOMHBIMH CBA3SIMU (JIBOMHBIC CBA3M pasjesieHbl oHoi cBsa3pio C-C) >C=CH-
CH=C<.
-AnpKagueHbl ¢ WM30JUPOBAHHBIMHM JIBOMHBIMU CBS3SIMU (JABOWHBIE CBSI3U, pPAa3A€iCHHbIE OJHUM WU
HECKOJIbKUMU SP3-THOPUIN3UPOBAHHBIMU aTOMaMH YIJIEPO/ia)
>C=C-(CH2)n-C=C<

Howmenknarypa
CornacHo Homenknarype IUPAC, Ha3BaHus alkaaueHOB oOpa3yloTcs Kak ajdkeHbl. Hamwdwe ABOMHBIX
CBs3eil HaszpiBaeTcs AueH-Cy(QPUKCOM M yKa3bpIBaeTCs PACIOJIOKEHHE KaKJIO0M M3 HUX B OCHOBHOM
YIJIEPOJIHOW LIeTH

5 4 3 2 1 1 4 3 2 1 2 3 4
CH3-CH=CH-CH=CH> CHs3-CH=C=CH> H>C=C(CH3)-CH=CH
1,3-nenraaven 1,2-0yraauen 2-metui-1,3-0yrauen

HexoTtopsle ankaaueHsl UMEIOT OaHalbHbIE U pAallMOHAIbHbIE HA3BAHUS:
H.C=C(CH3)-CH=CH> CH2=CH-CH=CH,  CH2=CH-CH2-CH=CH>

I/I30HpeH JUBUHNII JUBUHUIIMCTAH
T'oMonoruueckuii psifi aTkaguEHOB.
CsHs mponaguen
C4He Oyranuen

CsHs mentaguen
CeHio rexcammnen
C7H12 renrtamuen
CsH14 oxTamuen
CoH1s HOHAIMEH
C10H1s nexaauen
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[Tonyyenune
KartanuTiueckoe AeruapupoBaHUE QJIKAHOB W QJIKEHOB. JTOT METOJ IIMPOKO HCHOJB3YeTCsl NpHU
npousBojcTBe 1,3-Oyraguena (nuBuHmia) u 2-metmi-1,3-Oyramuena (u3ompena). Peakums mpoTtekaer B
MPUCYTCTBUH KaTaJM3aTopa, cocTosmero u3 cmecu amomoxpoma (Cr203 / AI203). Ins momyyenns 1,3-
Oyramuena OyTaH-OyTeHOBas (hpaKkIus B Macie IEeTUIPUPYETCS:

JU71st o TydeHust M30TpPeHa N30TIeHTaH-U30TICHTEHOBasl ()PAKIKS B Maclie IETUPUPYETCS:

CH;,—CH,—CH,—CH; — 450 °c. s
i 3 = > — _H -+ H,C=CH—CH=CH,
H2C=CH_CH2_’CH3 ‘ i 1,3-ByraaueH

Hawnbonee BaXKHBIMU JAUCHOBBIMHU YIJICBOAOPOAAMH ABJIAKOTCA AUBUHUWII U U30IIPCH.
JIuBUHMII - 3TO OECIIBETHBIH, JIETKO CXKIDKaeMblid ra3 0e3 3amaxa.

W3ompeH - 6ecuiBeTHaAs KUAKOCTD, JIETKO KUMAIIAsg. DTO KOMIIOHEHT HaTypalbHOTO KaydyKa.
N3omnenTan-u30mneHTeHOBas Ppakiiys B Macje IerHIpUpYyeTcs ¢ MOJydeHHEeM U30IIpeHa. :

CH,—CH—CH,—CH, —

C[H3 55()1&{_‘)\31. H2C=C—CH=CH2
CH,—CH—CH=CH, —! c|H3

C'Hz 2-metua-1.3-0yranueH

®OUBNYECKHE CBOMCTBA

Haubonee Ba)XHBIMHU THEHOBBIMHU YIIJIEBOJOPOAAMU SBIISIOTCS JUBUHIII U H30TIPEH.

JIuBUHUI - 3TO OECIBETHBIM, JICTKO CXKHKAaeMbIH ra3 0e3 3amaxa.

N3omnpeH - 6ecuiBeTHas KUAKOCTD, JIETKO KUMSAIIAsg. DTO KOMIIOHEHT HaTypajJbHOTO KaydyKa.
XUMHWYECKWE CBOMCTBA

Peakuus rugpupoBaHus.

CH,=CH —CH=CH2+ H,— CH3— CH>— CH>— CH3

2. lNanmorenaepal KOCHIN ally PeaKIUsChI:

CH>=CH —CH=CH2+ Cl,— CH.C| — CH= CH- CHCI

CH2Cl — CH= CH- CHxCI + Cl,— CH2Cl — CHCI = CHCI — CHCI

3. 'uaporayoreHjiey peaxkuus.

CH>=CH —CH=CH2+ HCl— CH3 — CH= CH— CHClI

4. TTonumMepreHy peakiuschl.

nCH>=CH —CH=CH>— (—CH>—CH =CH-CH>—)

5.6. JIutepartypa:

OcHoBHas:

1.I'muuka H.JIL. «O6mas xumus». T.1 yue6.mocobue ans By30B- Anmatsl, OBepo 2014.

2. I'munka H.JL. «O06mmas xumus». T.2 yue6.mocobue amns By30B- AnmMatsl, DBepo 2014.

3. 'munka H.JL. «O06mmas xumus». T.3 yueb.mocobue ans By30B- Anmatsl, DOBepo 2014.

4.T'munaka H.JI. «O6mas xumusy. T.4 yae6.mocobue s By30B- Anmatsl, OBepo 2014.

5. OcnanoBa M. K. Xumus : yaeOHuk a1 11 Ki1. 0011eCTB.-T'yMaHUT. HalpaBieHus 0011e00pa3oBar. K.

/ M. K. Ocnanosa, K. C. Ayxanuesa, T. I'. benoycosa. - Anmarsl : Mekten , 2020. - 240 c. : mi.)

6. OcnmanoBa M. K. Xumus. Y.1 : yaeGHuk 1t 10 Ki1. 001I€CTB.-I'YMaHUT. HarpaBiieHHs o011eo0pa3oBar.

mk. / M. K. OcnianoBa, K. C. Ayxanuesa, T. I'. benoycoBa. - Anmarsl : Mekren , 2020. - 160 c. : ui.

7.Bepennona, JI. I'. Heopranuueckas, koyutoniHast u ¢pusudeckas xumus [ Texcr] : yuebnoe nmoco6ue / JI. T'.

Bepenrona, E. B. Heuenypenko. - Anmartsl : New book, 2022. - 216 c.I'nunka H.JI. «O06mmas xumusi». T.1

yuyeb.nmocobue aist By30B- Anmatsl, OBepo 2014.

JdonmostHuTEIBbHAA:
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1.babkoB A.B., Xumus yueOHuK 11 Mea. yaunuin 1 koyutemked. [ D0TAP-Menna, 2015-352cr.
2.AnmabekoBa A.A. u.np. [IpakTHKyM 110 HEOPTaHUIECKOW XUMHH:y9e0.-METOI.TI0COONE -AJIMATHI
:OBepo,2013.

3.IlatcaeB A.K., MamsiToBa B.K., CepumberoBa K.M., Byxap6aesa A.E. «IIpaktukym 1o
HEOPraHMYECKON XUMUW» - ydeOHO-MeTo I, mocobue. [llpiMkent, 2014r.

4.Tlarcaes, A. K. Tectsr mo mucturuirae "xumust". Y. 1. TecTsl o HeOpraHUYECKOH, (PU3KOIIIOUTHON
xumui. Y. 2. TecTsl 0 6MOOpraHMueckoi XuMuu : Tectol . - lpivkenT : b . u., 2013.
5.HTEpHET-CallT.

5.7. KoHTpo/IbHBIE BONPOCHI (BOIIPOCHI, TECTHI, 3aJaHUA U T.1).:

1. Obmas popmyna anKagueHOB.

2. 'omonoruueckuit psia. Homenkiarypa

3. OUBUKO-XUMHUYECKUE CBONCTBA

4. Hanummte CTpyKTypHBIE (hOPMYJIBI CIEAYIOIINX BEIIECTB:

A) 2-meTwimenTaauen-1,3

b) 2-3tunGyren-1,4

B) 3,3-numerunmnentanuen-1,4

5.1. Tema Ne22. AJNKHHBI.

5.2. Heab: CTYACHT AOKEH 3HATh TOMOJIOTUYECKUN Psifl, GU3HMIECKHE M XUMHYECKHE CBOMCTBA ATKUHOB.
5.3. 3amaum 06y4eHMsI: CTYICHT JIOJDKCH 3HATh TOMOJIOTHYECKUN psJl, PU3NUECKre M XUMUYECKHE CBOMCTBA
AJIKUHOB.

5.4. OcHOBHbBIE BONIPOCHI TEMbI:

1. Obmas popmyna ankaaueHOB.

2. 'omonoruyeckuii psia. Homenkiarypa

3. ®U3UKO-XUMHUYECKUE CBOMCTBA

5.5. Metoasb! npenogaBanus U 00ydeHus: paboTa B MaJbIX Tpynnax, peleHue 3aaad, JUCCKYCCHs

Teopernueckuii oraesn
Anudaruyeckue YriaeBOAOPObl, COAEpXKAIUE TPOWHBIE YTIEPOI-YIJIEPOJHbIE CBSI3M, HA3BIBAIOTCS
ankuHamu. OOmast popmyna ankuHoB CnH2n-2. [{octynen B Sp3-rubpuaHoM pexxkume. BaneHTHbIE yriibl
MeXy cBs3saMU paBHbl 1800.
CaMmbIM MpPOCTBIM MPEICTABUTENEM 3TOro psjaa ssisercs auetuwieH C2H2, mostomy ajikuHbl 4acTo
Ha3bIBAIOT allE€TUIICHOBBIMU YTJIEBOJIOPOJAMHU.
Howmenknarypa

Cornacno nomenknarype MFOITAK, na3Banue ankuHoB 00pazoBaHo 3aMeHOU cyddukca Ha HA HA U B
COOTBETCTBUM C TIOJOXKEHHUEM TpeX CBA3eH B yriaepoaHod 1end. OCHOBHas yriepojHas LEMb
MIPOHYMEpPOBaHa 1o TpeM Onmuxaium CBA3SIM:

3 2 |

5 4 32
HC=CH CH;—C=CH CH3—(|ZH—CEC—CH3
CH

ITHH IPOITHH 4-neTiui-2-neHTHH
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I'omonoruyeckuii psi aTKMHOB
CoH2 Tun
CsHa nponun
C4He OyTHH
CsHg nentun
CsH1o rexcun
C7Hi12 rentun
CgHi4 oxTuH
CoH16 HOHUH
CioH1s nexun
[Tonyyenue
N3Bneuenne amneruieHa u3 MeraHa (Mpou3BOJCTBeHHBIM MeTon). [Ipum HarpeBanum metana mo 15000C
o0OpasyeTcst aleTusIeH:

2CH, > HC=CH + 3H,

Korma  kapbup  kampIluss  BCTYHmaeT B pEaKIUI0O ¢ BOJOM, oOpa3yercss  aleTuieH:

CaC, + 2H,0 —» HC=CH! + Ca(OH),}

DTOT METO/I MO3BOJIAET MOJYIUTh OCHOBHOE KOJTMYECTBO allE€TUIICHA, UCII0JIB3yeMOTO TPU CBapKe.
®U3NYECKUE CBOMCTBA

Uto kacaercsi GU3NYECKUX CBOWCTB, NMEPBHIC TPH B TOMOJOTHUYECKOM DSy AJIKHHOB OOBIYHO SIBJISIFOTCS
ra3oo0paszubiMu, ocieaaue (C5-C15) - xuakumu, a coiepKaHue yrieBoI0POI0B - TBEPABIMHU BEIICCTBAMU
C16H30. U3zmMmeHeHHus TOYEK IUIABJICHHUSA U KHUIIEHUS TOMOJOTHYHBIX AJKWHOB IOMUUHSIOTCSI TEM K€
OCHOBHEBIM 3aKOHAaM, YTO M aJKaHbI U aJIKCHBI.

XUMUYECKHUE CBOMCTBA

Peakmus ruapupoBanus.
CH=CH+ H>— CH>=CH:
CH>=CH>+ H— CH3—CH3
2. Peakuus raJloreHUpOBaHMUE.
CH=CH + Cl,— CH2CIl = CH.CI
CH>Cl = CH2CI + Cl,— CH2Cl,—CH2Cl>
3. 'uaporanoreHupoBaHHUE. .
CH=CH + HCl— CH>=CHCI
CH>=CH2CIl+ HCl— CH3—CHCI>
4, I'uaparanus:
CH=CH+ H,0—CH3—CHO

VYkcycublit anbaerun (peakuust Kyueposa)
5. Peakuus ropeHust.
2CoH2 +502—4C0O2+2H20
6.ITomumepus.
CH=CH+ CH=CH+ CH=CH—C¢Hs
VYxkcycublit anbaerun (anpaerun ykeyca Kyuepo (peakuus Kydeposa)
5. Peakuus ropenus
B PEAKLIUN):
5.6. Jluteparypa:
OcHoBHAas:
1.I'muuka H.JIL. «O6mas xumus». T.1 yue6.mocobue ams By30B- Anmatsl, OBepo 2014.
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2. I'mmaka H.JL. «O6mmast xumus». T.2 yae6.mocobue st By30B- Anmatsl, DOBepo 2014.

3. 'muaka H.JL. «O6mmast xumus». T.3 yaeb.mocobue st By30B- Anmmatsel, DOBepo 2014.

4.T'muaka H.JI. «O6mas xumus». T.4 yae6.mocobue 11 By30B- Anmatsl, DBepo 2014,

5. OcmnanoBa M. K. Xumus : yueOHUK 7151 11 KI1. 001IEeCTB. -TyMaHUT. HANIpaBIeHHUs 001e00pa3oBar. kK.
/ M. K. OcnanoBa, K. C. Ayxamuea, T. I'. benoycona. - Anmarsl : Mekrenr , 2020. - 240 c. : ui.)

6. OcnanoBa M. K. Xumus. U.1 : yaeOnuk 1is 10 ki1. 00IIecTB.-ryMaHUT. HapaBiIeHHs 001eo0pa3oBar.
mk. / M. K. Ocnanosa, K. C. Ayxanuesa, T. I'. benoycoa. - Anmatsl : Mekren , 2020. - 160 c. : w
7.Bepennona, JI. I'. Heopranuueckas, kosinougHas u ¢pusznueckas xumus [ Tekct] : yuebnoe nocodue / JI. T
Bepennosa, E. B. Heuenypenko. - Anmatsr : New book, 2022. - 216 c.I'munka H.JI. «O6mas xumus». T.1
yue0.mocobue st By30B- Anmartsl, DBepo 2014.

JlomostHuTEIBHAS

1.babkoB A.B., Xumust yueOHuUK a5t Me. yaunuil u koyuempkeit. [90TAP-Meaua, 2015-352cr.
2.AnmvabekoBa A.A. u.np. [IpakTHKyM 10 HEOPraHUIECKOH XUMHH:y4e0.-METO.II0CO0ne -AIMAaThI
:OBepo,2013.

3.ITarcaeB A.K., MambitoBa B.K., CepumberoBa K.M., Byxap6aeBa A.E. «IIpaktukym 1o
HEOPraHUYeCcKON XUMUM» - yueOHo-MeTo 1, mocodue. IlIsiMkent, 2014r.

4 Tlatcaes, A. K. Tectsl mo auctumuinae "xumus". Y. 1. TecTsl Mo HeopraHUYeCcKo#, PU3KOIIOUTHOM
xumud. Y. 2. TecTsl o 6MoopraHnyeckoi XuMuu : Tectol . - pivkenT : b . u., 2013.

5.HTEpHET-CaMT.

5.7. KonTpoJibHbIe BONPOCHI (BONPOCHI, TECThI, 321aHUS U T.1) .

1. Obmas popmysa aIKHHOB.

2. 'omonornveckuii psia. Homenkiarypa

3. OU3UKO-XUMHUYECKUE CBOMCTBA

4. Hanummure cTpyKTypHBbIE POPMYIIBI CIETYIOIINUX BEIIECTB:

A) 3-metminenTHH-1

b) O6yrun-1

B) Oyrun-2

5.1. Tema Ne23. ApeHbl.

5.2. leib: CTYICHT JOJKEH 3HATh TOMOJIOTMYECKUH Psill, PU3NYECKUE U XUMUYECKHE CBOMCTBA apEHOB.
5.3.3agaum oGyuyeHusi: CTYJICHT JIOJKEH 3HATh TOMOJIOTUYECKUH Psijl, PU3NUYecKre U XUMUUYECKHE CBOMCTBA
apeHoB.

5.4. OcHOBHBIE BONPOCHI TE€MBbI:

1. O6mas hopmyrna aJlKHHOB.

2. I'omonornueckuii psia. Homenkiarypa

3. ®u3UKO-XUMHYECKHE CBOMCTBA.

5.5. Metoasb! npenogaBanus U o0ydeHusi: paboTa B MajbIX TpylNnax, peleHue 3aaad, JUCCKYCCHs

Teopernyeckuit oraesa
TepMuH «apoMaTuyecKuit» MepBOHAYAIBHO HCTIOIb30BANICA /U1 0003HAYCHHUS
apOMaTHYECKUX OPraHUYECKUX COEIMHEHU WM IPUPOIHBIX COEIMHEHHH ¢ TpUATHBIM 3anaxoM. [lo3xe o
ObUT HCIIOJIb30BaH Ui TOJydeHHUs OONbIION Tpynmbl OpPraHUYECKHX COEIWHEHUN CO CBOMCTBAMU,
aQHAJIOTMYHBIMU OEH30.TY.
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ApoMaTHYeCKHe YIIIEBOJOPOABI - 3TO COCAWHEHHS, B MOJICKYJIe KOTOPBIX €CTh OJHO HJIM HECKOJIBKO
OEH30JIbHBIX KOJIELl,

HOMEHKIJIATYPA
CornacHo HomeHkiarype 3amerienuss [UPAC, onHosiiepHble apeHbl pacCMaTpUBAIOTCA KaK 3aMEHMTEIN
OeH30J1a: METUIOCH301, 3THIIOEH301, BUHWIOeH30: | T. J1., Eciii B O€H301bHOM KOJIbLIE €CTh JBa MIIH Ooee
3aMECTHTEJEH, X TOJI0KECHHUS YKa3bIBAIOTCS YHCICHHO.
Cpemy OTHOSIEPHBIX apEHOB, NMOMHUMO CHCTEMHOTO Ha3BaHWs, CYIIECTBYET TpPHBHAIbHOE (ApeBHEE)
Ha3BaHME: TOJIyOJ, KCHUJION, KymMOod M apyrue. Hipke mpencraBieHbl HEKOTOPbIE HPEACTABUTENN apeH
(npeBHUE Ha3BaHUsS B CKOOKaXx):

[Tonyyenue
JloOpiua u3 macna. B ceipoil HepTu Mano apomaTHyecKuX YrieBoJopoioB. IloaTomy oHM moaBepraroTcs
apoMaTu3allMy JJIs yBEJIUYEHUS WX MAacCOBOM JOJHU, T.e. HArpeBalOTCS /0 BBICOKUX TEMIIepaTyp B
MPUCYTCTBUM KaTanuzaropa. OTcioa mpolecchl JerHapupoBaHus, W30MEpHU3alMu U nukiIn3auuu. Huke

IMPHUBCACHBI CXEMBI HEKOTOPBIX THUIIOB peaKHI/IfI .
300 °C; Pt
O ==+
LUHKJIOreKCan Benszon
CH,
CH,CH,CH,CH,CH,CH,CH, - h0/A0, +4H,
renTad TOJNIyON
CH,
500 °C; Cr,0,/ALO CH,
CH,CH,CH,CH,CH,CH,CH,CH, - u0/"0, + 4H,
OKTaH 0-KCHI0J1
OUSNYECKHNE CBOUCTBA

B HOpMaJIbHBIX yCIOBHSIX O€H30J1 M HU3IIHME WIEHBI TOMOJIOTHYECKOT0O Psijia SIBJISIFOTCS )KUIKOCTAMHU.
He Bce apomarnueckue yriaieBoAOpoAbl HEPACTBOPUMBI B BOJE M XOPOLIO PACTBOPUMBI B OPraHMYECKUX
pacTBopUTENIAX. MHOTME U3 HUX MOTYT OBITh XOPOIIMMH PACTBOPUTENIAMHU I JPYTUX OPraHMYeCKHX
BemecTB. OueHb TOKCUYEH U3-3a CIIMIIKOM BBICOKOIO COJEpKaHusA yriiepoja. Eciam ero cycraBsl IOCTOSTHHO
IJIOTaTh, 3TO MOKET IIPUBECTHU K JICUKEMUHU.

XUMUYECKUE CBOMCTBA
Kak u Bce yriaeBoopo/ibl, 0eH30J1 TOpUT.
2CsHs +1502—12CO2+6H20
2. Peaknus ranoreHUpoBaHHUE.

+Br,— + HBr
OCH30.T OpOMOEH30I1
I'mpoparanus.
@@
OeH301 LAKJIOreKCaH

4. HutpoBaHue.

@ @ - o
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N

OeH3011 NO>
HUTPOOEH301
5.
CsHs +Cl,—CsCls
reKCaxJI0pOeH30IT
5.6. JIutepartypa:
OcHoBHas:

1.I'munaka H.JIL. «O6mas xumusi». T.1 yae6.mocobue myist By30B- Anmatsl, DBepo 2014.

2. I'mmaka H.JL. «O6mmast xumus». T.2 yae6.mocobue st By30B- AnmMatsl, DOBepo 2014.

3. 'muaka H.JL. «O6mmas xumus». T.3 yueb.mocobue aiist By30B- Anmmatsl, DOBepo 2014.

4 I'muuka H.JI. «O06mas xumus». T.4 yue6.mocodue s By30B- Anmatsl, IBepo 2014.

5. OcnanoBa M. K. Xumus : yaeouuk st 11 k1. oOmiecTB.-ryMaHuT. HalpaBiieHus 00111e00pa3oBar. mikK.
/ M. K. OcnanoBa, K. C. Ayxaguesa, T. I'. benoycosa. - Anmatser : Mekten , 2020. - 240 c. : ni1.)

6. OcnanoBa M. K. Xumus. U.1 : yaeOnuk 115 10 k1. 00IIeCTB.-T'yMaHUT. HAIpaBIeHHs 001eo0pa3oBar.
mk. / M. K. OcnianoBa, K. C. Ayxanuesa, T. I'. benoycosa. - Anmartsr : Mekren , 2020. - 160 c. : u.
7.BepennoBa, JI. I'. Heopranuueckas, kosmouaHas u pusznueckas xumus [ Tekct] : yuebnoe nocodue / JI. T
Bepennosa, E. B. Heuenypenko. - Anmatsr : New book, 2022. - 216 c.I'muaka H.JI. «O6mas xumusi». T.1
yue0.mocobue s By30B- Anmatsl, OBepo 2014.

JlomosiHuTEIbHAS

1.babkoB A.B., Xumust yaeOHUK 17151 Me1. yauiuil v koyuiempkeit. [ D90TAP-Meaua, 2015-352cr.
2.AnmvabekoBa A.A. u.ap. [IpakTHKyM Mo HEOPraHUUECKOM XUMHUHU:y4e0.-MeTO 1.Toco0re -AJmMaThl
:OBepo,2013.

3.IlarcaeB A.K., MambrtoBa B.K., Cepumberoa K.M., byxap6aea A.E. «IIpakTukym 1o
HEOPraHMYeCKOM XUMHUN» - yaeOHO-MeTo 1, nmocoobue. lIpiMkenT, 2014r.

4 Ilatcaes, A. K. Tectsl mo auctumumrae "xumus'". Y. 1. TecTsl Mo HeopraHU4ecKo#, PU3KOIIOUTHOMN
xumun. Y. 2. TecTbl Mo OMOOPraHUYECKOM XUMUH : TECTHI . - LlIpiMkeHT : b . m., 2013.

5.HTEpHET-CaMT.

5.7. KonTpoJibHbIe BONPOCHI (BONPOCHI, TECThI, 3IaHUS U T.J1).:

1. O6mas popmyna apeHTHON TIATHI.

2. Homenknatypa

3. DU3NKO-XMMHUYECKUE CBOMCTBA

4. TIpoBeauTe peakiuio:

1-6pommponan — X — OEH30.

5.1. Tema Ne24. I'eHeTudeckasi CBSI3b MEKIY YIJI€BOJOPOAaMH M UX npou3BoAHbIMU. IIpupoanbie
HCTOYHUKHU YTJI€BOIOPO/IOB.

5.2. Ilem,: CTYACHT NOJIKCH 3HATH TOMOJIOTHYECKHUI pPAL, (1)I/ISI/IKO'XI/IMI/III€‘CKI/I€‘ CBOICTBaA YriieBO4OpPOAOB.
5.3. 33}13‘11/1 oﬁyqemm: CTYACHT HOOJIKCH 3HAThb T'CHCTUYCCKAsA CBA3b MCXKIAY YIJICBOAOPOAAMU H HUX
IIPpONU3BOJHBIMHU.

5.4. OcHOBHBIE BONIPOCHI TEMBI:
1. O6mast popmyna apeHTHOH TIIATHI.
2. Homenknartypa
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3. ®U3HUKO-XUMHUYECKUE CBOICTBA.
5.5. Metoasb! npenogaBanus U 00y4eHus: padora B MaJbIX TPynnax, pemenue 3a1a4, AMCCKycCHst

Teoperuyecknii oTaes
HeHaCI)IIIIGHHI)IC COCAMHCHUA MOXKHO IIOJYUYUTb M3 HACBILCHHBIX YIVICBOAOPOJ0B, apOMATHYCCKHC
COEJIMHEHUS] U3 alKionapapuHOB, HENpPENEIbHBIE YIJIEBOJOPOAbI MOYKHO IPEBPATUTh B HACHIILIEHHBIE
YIJI€BOJOPOBI U T.J. MOXKHO Ipeo0pa3oBaTh.
Haceiniennele yrieBo1o0po /sl

>
<
— —>
HenacelieHHbie yrieBo10poabl [{uknoanKaHbl
— —>
—> <«

ApomaTH4eCKHUE yrieBOJOPOIbI

OcranpHBIE CMIOCOOBI MEpeXo1a OT OJTHOM CTPOKH K APYroi, He MOKa3aHHBIE Ha CXEME, OCYIIECTBIISIOTCS
XUMUYeCKUMH MeToaMu. Akanemuk H. JI. 3enmunHckuii 1 ero HaydHas IIKOJIa Mpoaesiain O0IbIIyI0 padoTy
B M3Y4YE€HUH 3TOro Bompoca. Hampumep,

CH3 - CH3 — CH CH + 2H2

[Ipy ruapupoBaHWU HEHACHIIEHHBIX YIJIEBOJOPOJOB 00pa3yroTcs ankaHbl. Hampumep, npespaineHue
alleTUJIeHa B 3TaH.

CH CH + 2H2 — CH3- CH3

5.6. Jlutepartypa:

OcHoBHas:

1.I'muaka H.JL. «O6mas xumus». T.1 yae6.mocodue myist By30B- Anmatsl, OBepo 2014,

2. I'muaka H.JL. «O6mas xumusi». T.2 yae0.mocodue i By30B- Anmatsl, IBepo 2014.

3. I'munaka H.JI. «O6mas xumusi». T.3 yaeb.mocodue s By30B- Anmatsl, IBepo 2014.

4.I'muuka H.JI. «O06mas xumus». T.4 yue6.mocodue mis By30B- Anmatel, IBepo 2014.

5. OcnanoBa M. K. Xumus : yaeOnuk myist 11 k1. o0miecTB.-r'yMaHuT. HalpaBieHus 001eo0pa3oBar. kK.

/ M. K. OcnanoBa, K. C. Ayxaauesa, T. I'. benoycosa. - Anmatser : Mekten , 2020. - 240 c. : ni1.)

6. OcnanoBa M. K. Xumus. Y.1 : yueOnuk s 10 ki1. o01iecTB.-ryMaHuT. HampaBieHus 001eo0pa3oBar.
mwk. / M. K. Ocnanosa, K. C. Ayxanuesa, T. I'. benoycoBa. - Anmatsl : Mekten , 2020. - 160 c. : m.
7.BepennoBa, JI. I'. Heopranuueckasi, koymouaHas u ¢pusnueckas xumus [ Teker] : yuebnoe nocodue / JI. I
Bepennona, E. B. Heuenypenko. - Anmartsl : New book, 2022. - 216 c.I'nunka H.JI. «O0mmas xumusi». T.1
yuyeb.nmocobue aist By30B- Anmatsl, OBepo 2014.

JlomoJiHMTEIbHAS |

1.babkoB A.B., Xumus yaeOHUK A Me. yaunuil u kouiepkein. [D0TAP-Menua, 2015-352cr.
2.AnmabekoBa A.A. u.ap. [IpakTHKyM 10 HEOPraHUYECKOW XHUMHH:y4e0.-METOI.T0co0rne -AJMaThI
:OBepo,2013.

3.IlatcaeB A.K., MambiToBa B.K., CepumberoBa K.M., byxap6aeBa A.E. «IIpaktukym o

HEOPraHNYECKON XUMUN» - ydeOHO-MeTo 1, mocodue. [lIpimkent, 2014r.

4. Tlatcaes, A. K. Tectsl o qucuurunae "xumus". Y. 1. TecTsl o HeopraHudeckoi, (pU3KOIUTONTHON
xuMuu. Y. 2. TecTsl Mo 6MOOpPraHNvecKoil XMMHH : TecThl . - LlpiMkeHT : b . 1., 2013.

5.1HTepHeT-cauT.

5.7. KonTpoabHbIe BONPOCHI (BONPOCHI, TECThI, 3aJaHUS U T.1).:
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1. Hanmumwre ypaBHEHUE pEaKIIHH:

A) ukiio0yTaH + BoJIopoa —

b) muxnoOyran + xjg0p —

2. Hanumure cTpyKTypHbIE GOPMYJIbI CIEIYIOIIMX COETUHEHHM:
A) 2,3-ngumeTtun-4,4-mu3TUNrenTan

b) 2,2,3,3-TrerpameTuiokTan

3. CKOJbKO BO3/IyXa HY)KHO, YTOOBI Cokeub 50 JIUTPOB mpornuiieHa?

5.1. Tema Ne25. Knaccudukanus, HOMEHKJIATypa KHCJIOPOICOIEPKAIIMX OPraHUYeCKHX COeNHEeHN .

5.2. Heab: cTyneHT [OJDKEH 3HaTh KiaccUpUKalus, HOMEHKJIATypa, CBOICTBa, MPOWU3BOJACTBO U
HCIO0JIb30BaHUE CIIUPTOB.

5.3. 3agaum o0y4eHus: CTYICHT JIOJDKEH 3HATH KJIAcCH(UKAIIMIO U HOMEHKIATYPY KHUCIOPOICOACPIKATITIX
OpraHMYECKUX COCAMHEHUN U CIIMPTOB.

5.4. OcHOBHBIE BONIPOCHI TEMBI:
1. IlpoBenute peakiuro. CHs—CoHo—CoHs—CoHsCl—CaHio
2. CKOJIbKO OKHCH yTiepoia 00pazyeTcst Ipu CrOpaHuu 7 MOJIb MeTaHa?
3. Hanumure cTpykTypHBIE (OPMYITBI CIASAYIOMNUX COCTUHECHHM:
A) 2-metmi-4-3TUiTrenTaH
b) 2,2,3,3-trerpameruirentan
5.5. Metoasbl npenojgaBaHusi M 00ydeHusi: paboTa B MaJbIX TPYIIaxX, pEHICHUE 3a7a4, TUCCKYCCHUs
TeopeTnyeckuii oTaeN
Mouiekynbl - 3TO KHUCIOPOJICOAEP)KAINEe OPraHUYeCKUe COEIUMHEHUS, COJAep)Kalllue aToMbl KHUCIOPOJa.
OxucieHHbIE OpraHM4YecKHe COEIUHEHUS OoOpa3yloT psii pa3luyHBIX BEUIECTB B 3aBUCUMOCTH OT
(GYHKIMOHATIBHBIX TPYII, COJIEPKaIINX KUCIOPod. OpraHu4eckre COeTUHEHHs ¢ MOJIEKYIaMH OJHOM Win
HECKOJIbKUX FMAPOKCHIIBHBIX TPYIII, CBA3aHHBIX C YIJIEBOJOPOJIHBIM PAUKAIOM, Ha3bIBAIOTCS CIIUPTAMHU.
1) CinupThl 110 THAPOKCUIIBHOM IpyIIE MOAPA3AEISIOTCS Ha CIEAYIOINE TUTIBI:
- omHoaToMHbIN, Harpumep: CH3 - OH meTaHo (METHIIOBBIN CITUPT)
CH3 - CH2 - OH staHo01 (3TUJIOBBIN CITUPT)
- IByXaTOMHBIN (TJIUKOJIB),
Hanpumep: NO - CH2 - CH2 - OH sranauon-1,2 (3TUIeHTTUKOIb )
NO - CH2 - CH2 - CH2 - na nponanauone - 1,3

- TpexaToMHble, Hanpumep. [Iponantpuon - 1,2,3 (rnunepux)

HOMEHKIJIATYPA
Jns  o0o3HaueHHsT CHOMPTOB 4YacTO MHCHOJb3YeTCsl 3aMellarolias MU paJuKaibHO-(yHKIHOHAIbHAS
HomeHknarypa UIOITAK.
YroObl Ha3BaTh CIUPTHI B COOTBETCTBUU C CyO-HOMEHKJIATYpOi, OH COCTOUT M3 Ha3BaHUS YIIE€BOIOPOAA,
COOTBETCTBYIOIIEI0 OCHOBHOH YIJIEBOJAOPOJHON LEMH, YKa3bIBAETCS MOJI0KEHUE THIPOKCUIIBHOM TPYIIIBI B
aToMax yriepoja B 1enu u gobasisercs cypoukc -ol. Hymeparuss oCHOBHOHM yriieBOJOPOAHON Ienu
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HA4YUHAETCA c OmKaiiiero Kpas TUAPOKCUIBHON TPYIIIIBL.
1 2 3 4 3 2 1
CH3—CH2—OH CH3—(I?H—CH3 H2C=CH—C|H—CH2—OH
OH CH,
ITAHOJ 2-nponaxo 2-menin-3-6yren-1-o1

5 4 3 2 1 2
CH—Cm C—CH,—CH—OH <:>-01-1 QCHZ—éHE—OH

3-neHTHH=-1-011 LUHKIIOTCKCaHoJl 2-(‘)01“1."1313““,1

CH3OH wmeranon (MeTui crupTi)

C2HsOH sranon

CsH7OH nponanon

C4HoOH OyTanon

CsH110OH nenTtanon

5.6. JIutepartypa:

OcHoBHas:

1.I'muaka H.JL. «O6mas xumus». T.1 yae6.mocobue myist By30B- Anmatsl, DBepo 2014.

2. I'mmaka H.JL. «O6rmmas xumus». T.2 yae6.mocobue st By30B- AnmMatsl, DOBepo 2014.

3. 'muaka H.JL. «O6rmmast xumus». T.3 yaeb.mocobue st By30B- AnmMatsl, DBepo 2014.

4 I'muuka H.JI. «O6mas xumus». T.4 yae6.mocodue mis By30B- Anmatsl, IBepo 2014.

5. OcnanoBa M. K. Xumus : yaeOruk s 11 k1. oOIiecTB.-r'yMaHuT. HalpaBieHUs 0011eo0pa3oBar. mikK.
/ M. K. Ocnanosa, K. C. Ayxaauesa, T. I'. benoycosa. - Anmatser : Mekten , 2020. - 240 c. : ni1.)

6. OcnanoBa M. K. Xumus. Y.1 : yueOnuk mmst 10 k1. 001IeCTB. -TyMaHUT. HallpaBJeHUs 0011eo0pa3oBar.
mk. / M. K. OcnianoBa, K. C. Ayxanuesa, T. I'. benoycosa. - Anmater : Mekren , 2020. - 160 c. : u.
7.Bepenriona, JI. I'. Heopranudeckas, koyutonaHas 1 ¢puznueckas xumus [ Tekcr] : yuebHoe mocooue / JI. T
Bepennosa, E. B. Heuenypenko. - Anmatsr : New book, 2022. - 216 c.I'nuaka H.JI. «O6mas xumus». T.1
yue0.1mocobue 115 By30B- Anmatsl, OBepo 2014.

JlomosiHuTEIBHAS

1.ba6koB A.B., Xumust yaeOHUK aj1s1 Me. yauiauil ¥ kosuiempkeit. [ DO0OTAP-Meaua, 2015-352cr.
2.AnmvabekoBa A.A. u.ap. [IpakTuKyM 10 HEOPraHUYECKOM XUMHUHU:y4e0.-MeTO 1.1T0oco0re -AJMaThl
:OBepo,2013.

3.I1arcaeB A.K., MambrtoBa B.K., CepumberoBa K.M., byxap6aesa A.E. «IIpakTukym mo
HEOPraHNYECKON XUMUM» - yaeOHO-MeTo 1, mocodue. [lIpimkent, 2014r.

4.Ilatcaes, A. K. Tectsl o auctumuuae "xumus". Y. 1. TecTsl Mo HeopraHU4ecKo#, PU3KOIIOUTHOM
xumun. Y. 2. TecTbl M0 OMOOPraHMYECKOM XUMUH : TECTHI . - LlIpiMkeHT : b . m., 2013.

5.AHTEpHEeT-CaMT.

5.7. KonTpoJibHbIe BONPOCHI (BONPOCHI, TECThI, 32IaHUS U T.J1).:

1. Knaccudukanust KUCIOPOICOAEPKALIUX OPTaHUYECKUX COCIMHEHUIA.

2. Hanummmte cTpyKTypHBbIE POPMYJIBI CAEIYIOMMNX COSTUHEHUH.

A) 2,3-nmumeTtnn-4,4- nuaTuarentanoi- 1

b) 2,2,3,3-TreTrpameTUIOKTaHOI-3

3. IIpoBenuTe peakuuo:

C2H6 — C2H4 — C2H50H — C2H5-OH
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5.1. Tema Ne26. CniupThbl.

5.2. Iles1b: CTYJEHT OJKEH 3HATH MPOU3BOJICTBO U MCIIOIb30BAaHHUE CIIUPTOB.
5.3. 3agauu 00y4eHUsI: CTYICHT JOJDKEH 3HATh KJIACCU(UKAIIUIO 1 HOMEHKIIATYpPy CITUPTOB.

5.4. OcHOBHBIE BOIIPOCHI TEMBI:

1. Ilposenute peaxuuo. CHs—CoHo—CoHs—CoHsCl—CaHio

2. CKOJIBKO OKHUCH YriiepoJa o0pa3yeTcsi Ipu CrOpaHuu 7 MOJIb MeTaHa?

3. Hantmmwre cTpykTypHBIE (DOPMYITBI CIEAYIOMINX COCTUHEHU:

A) 2-meTun-4-3TunrentaH

b) 2,2,3,3-trerpamerunrentan

5.5. Metoasb! npenogaBanus U 00ydeHus: padoTa B MaJIbIX TpyINnax, peleHue 3aaad, JUCCKYCCHs

Teoperuvecknii oraes
[Tosmyuenue. ['maponus rasoreHUPOBAaHHBIX YriaeBOAOPoJoB. CrupThl 00pa3yroTcsl MPH HarpeBaHUU
raJIOreHIIPOU3BOIHBIX YITIEBOJOPOIOB C ATOMOM TajloTe€Ha, MPUCOETUHEHHBIM K Sp3 -THOpUIN3UPOBAHHOMY
aToMy yIiiepoja, B IPUCYTCTBUU BOJHOTO PACTBOpA IIEJIOYN:
NaOH (H,0) _

CH,— CH,—Cl = CH;— CH,— OH
XJIOpSTaH ITaHON
HOH; H”

CH,—CH=CH, ———> CH,— (|:H —CH,
OH

IuapaTanus ajlkeHoB. Hponen S
[Ipucoenvnenue BOJbI K ajJKeHaM IMPOUCXOIUT MO MpaBuiay MapkoBHukoBa, T. E. Ilpu sToit
peakiuu 006pa3yroTcsl BTOPUYHBIE M TPETUYHbBIE CIIUPTHI, B 3aBUCUMOCTU OT CTPYKTYpPHI YIIIeBOJ0po10B. B
3TOM METOJI€ U3 MEPBUYHBIX CIUPTOB MOMHO MOJIYUYUTh TOJIBKO 3TAHOJL
3. Ilpu ruaposinse KUPOB B KHUCIOM M HIENOYHOM cpene oOpa3yercsl INIHIEpUH, BaXXHBIA MPEACTaBUTEh
TPHOJIOB.
CH2-O-CO-R CH>-OH
| |
CH-O-CO-R — CH-OH + 3R-COOH
| |
CH>-O-CO-R CH>-OH
Tpurnmuuepun TJIULEPUH

®UBNYECKUE CBONCTBA
HaCLIHleHHbIe OJHOATOMHBIC CHI/IpTBI - OTO 6eCI_IBeTHLIe KNUIKOCTHU HIIN KpI/ICTaJIJII/I‘{eCKI/Ie BEIIECTBa C
XapaKTepHLIM 3alaxoM. HI/I3H.II/I€ YJICHBI TOMOJIOTHUYCCKOTI'O pH,[[a HUMCHOT CBOf/i C06CTBCHHBII71 aJIKOFOJIBHBIP'I
3alax, 6yTaHOJ'I " IICHTAHOJI UMCHOT HerHHTHLIfI 3aliax, BBICOKHEC aJIKaHOJIbl UMCIOT HpI/IfITHLIfI (I)p}IKTOBLIﬁ
3alriax.

XUMHNYECKHUE CBOMCTBA
9TI/IJ‘IOBHI71 CHI/IpT FOpI/IT CHUHHUM IIJIAaMCHCM.
C2HsOH +30,—2C02+3H20
2. CriupThl pearupyroT ¢ HaTpHUEM U KaJlueM ¢ 00pa30BaHUEM CHIIbHBIX CITUPTOB..
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2C2Hs—OH +2Na— 2C,Hs—ONa +H>

3.CrupThl 00p0oa3yeTcs TaIOreHOBOIOPOJIOM. .

C2Hs—OH +HBr— C,Hs—OBr +H>

OnHO M3 BaXHBIX CBOWCTB CIIUPTOB - UX 00e3BoKuBaHKHe. O0e3BOKMBAHUE MPOUCXOIUT MPH HATPEBAHUU
CIIHPTOB C BOJOPACTBOPUMBIMH BEIIECTBAMHU, TAKIMHU KaK KOHIICHTPHPOBAHHAS CEPHASL KUCIIOTA.

C2Hs—OH — C2H4+ H20 ( xatanusatop peTiHae KYKIPT KbIIIKBLIBI)

5. MexMonexyisipHas Jeruaparanus ClIupTOB.

2C>Hs—OH + HO— C;Hs— C2Hs—O— CoHs+ H20

6. CBoiicTBa MHOTOAQTOMHBIX CHHPTOB AaHAJIOTUYHBI CBOMCTBAM OJHOATOMHBIX CITUPTOB B TOM, YTO OHH
coJiepKaT THAPOKCHIIBHYIO TPYIIITY.

CH; - OH CH; — ONa

| +Na = | + H>
CH, - OH CH2 — ONa
OTaHIUOII

7. MHOTOQTOMHBIE CIUPTHI TaKKe 0071a/1at0T 0COOBIMHU cBoMcTBamMH. OHU pearupyroT ¢ TUAPOKCUAOM MEAU
(IT) ¢ o6pazoBaHMEM CBETIIO-TOIYOOTO MPO3PAYHOTO PACTBOPA.

CH, - OH CH>-0O
| + Cu(OH),= | Cu +H
CH; - OH CH2,-0
Ortannnon Menp (II) sTunenrnukomns
Hcnons3oBanue.

DrtaHoJ - 6eclBETHAs JIETKOBOCIIJIAMEHSIIOIIAsICA KHUAKOCTh C )KT'yYUM BKYCOM U XapaKTEpPHBIM 3aIlaxoM,
CMeEIIaHHas ¢ BOJOH B JII0O0M cooTHomeHnH. O01anaeT HeOOJIbIINM ONbSHIIONIUM JEHCTBUEM, B OOJIBIIINX
703axX MPUBOJUT K HAPKO3aBUCUMOCTH. Mcronb3yeTcs B anTeke U MEeIUIMHE 711 IPUTOTOBJICHHS HACTOCK,
OTBApOB, AKCTPAKTOB, KakK JAEC3MH(QUIMPYIOLIEE CPEACTBO, KAaK TrOpoYee BEUIECTBO JUIsl MPEBpAIICHUS
Pa3IMYHBIX AaHATOMUYECKUX MTPErnapaToB. upoko mpuUMeHSeTCs IPU YUCTKE PYK, XUPYPTrUIECKUX
WHCTPYMEHTOB, OIEPAlMOHHON 30HBL, MPOGUIAKTUKE pPa3pe30B Yy JiexKauux OOJBHBIX, MPOTUPAHHH,
KOMIIpeccax. ITUIICHTJIMKOJIBIIH CYJIbI KOHE CIUPTTI epITIHAUIEpI TOMEHI1 TeMmIlepaTypajga KaTIIanThIH
epITIHJl peTiHJe KbICTa aBTOKOIIK paJuaTopiiapblHAa >KOHE aBHAllMS MOTOPJApbIHAA CYJbIH OpPHBIHA
KYPETiH aHTU(PHU3 peTiHIe KOIAAHBIIAIbI.

['muuepuH ucnonp3yercs B MPOU3BOJCTBE HUTPOTJIMIIEpUHA (BCIIEHUBATENS ), aHTHU(PPU3a, B KOKEBEHHOM
MPOMBIIITIEHHOCTH. 1% CIUpPTOBON PacTBOpP HUTPOIJIMIIEPUHA MPUMEHSIOT KaK JIEKapCTBO OT Ooje3Hel
cepara.

5.6. JIluteparypa:

OcHoBHas:

1.I'muuka H.JL. «O6mas xumus». T.1 yue6.mocobue ams By30B- Anmatsl, OBepo 2014.

2. I'munka H.JL. «O06mmas xumus». T.2 yue6.mocobue amns By30B- AnMatsl, DOBepo 2014.

3. 'munka H.JL. «O06mmas xumus». T.3 yueb.mocobue amns By30B- Anmatsl, DBepo 2014.

4.T'munaka H.JI. «O6mas xumusy. T.4 yae6.mocobue s By30B- Anmatsl, OBepo 2014.

5. OcnanoBa M. K. Xumus : yaeOHuk a7 11 ki1. 0011ecTB.-T'yMaHUT. HaNlpaBJieHUs 0011e00pa3oBar. IIK.

/ M. K. OcnanoBa, K. C. Ayxanuesa, T. I'. benoycosa. - Anmarsl : Mekten , 2020. - 240 c. : ui.)

6. OcnmanoBa M. K. Xumus. Y.1 : yaeGHuk 1t 10 k1. 0011€CTB.-I'YMaHUT. HarpaBieHHs o011eo0pa3oBar.
mk. / M. K. OcnianoBa, K. C. Ayxanuesa, T. I'. benoycoBa. - Anmarsl : Mekren , 2020. - 160 c. : ui.
7.Bepennona, JI. I'. Heopranuueckas, koyutoniHast u ¢pusudeckas xumus [ Texcr] : yuebnoe nmocodue / JI. I
Bepenrona, E. B. Heuenypenko. - Anmartsl : New book, 2022. - 216 c.I'nunka H.JI. «O06mmas xumusi». T.1
yuyeb.nmocobue asst By30B- Anmatsl, IBepo 2014.
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JlomostHuTEIBHAS

1.babkoB A.B., Xumus yueOHuK 11 Mea. yaunuin 1 koyutempkeid. [ D0TAP-Menna, 2015-352cr.
2.AnmabekoBa A.A. u.ap. [IpakTHKyM 110 HEOPraHUIECKOW XHUMHH:y4e0.-METOI.II0COONE -AJIMATHI
:9Bepo,2013.

3.IlatcaeB A.K., MamsiToBa B.K., CepumberoBa K.M., Byxap6aeBa A.E. «I[Ipaktukym mo
HEOPraHMYECKOH XUMUW» - ydeOHO-MeTo I, mocobue. [lIpimkent, 2014r.

4.Tlarcaes, A. K. Tectsl mo mucrurummae "xumus”. Y. 1. TecTbl 0 HEOpraHUYECKOH, (PU3KOIIIOUTHON
xumud. Y. 2. TecTsl o 6M0OpraHnueckoi XuMuu : Tectol . - pvkenT : b . u., 2013.
5.HTEpHET-CallT.

5.7. KoHTpo/ibHBIE BONPOCHI (BOIIPOCHI, TECTHI, 3aJaHUA U T.1).:

1. Knaccudukanus Kucaopoacoiep Kanx OpraHiaeCKuX COeTUHEHUN.

2. Hanummre cTpyKTypHBbIE POPMYIIBI CIETYIOIINX COSTUHEHHH.

A) 2,3-nmumetun-4,4-nusTunrentanoni-1

b) 2,2,3,3-TerpameTHIOKTaHO-3

3. ITpoBeauTe peaknuio:

C2H6 — C2H4 — C2H50H — C2H5-OH

5.1. Tema No27. ®eHoJibl.

5.2. Ileab: CTyACHT JOJDKEH 3HATh KiacCHU(UKAIMIO, HOMEHKJIATYPY, CBOMCTBA, MPOU3BOJICTBO H
WCIIOJIb30BaHNUE (PEHOJIOB.
5.3. 3agauu o0y4eHMsi: CTYJCHT JOKEH 3HATh MCIIOJIb30BaHUE (PEHOJIOB.

5.4. OcHOBHbBIE BONIPOCHI TEMbI:

1. Knaccudukanusi CnupToB.

22. Hanmmure cTpyKTYpHBIE (JOPMYIIBI CIEIYIONIUX COCTUNHECHUM.

A) 2-meTminenTano-1

b) 2,2, - numeTunrekcano-3

3. O6peM Bo3ayXa, HEOOXOIUMBIH JJIs TTOJTHOTO CrOpaHmsl 23 T 3TUIIOBOTO CITUPTA.

5.5. Metoasb! npenogaBanus U 00ydeHus: paboTa B MaJbIX Tpynnax, peleHue 3aaad, JUCCKYCCHs

TeopeTnyeckui 0TI

@deHOoJIBI  MPENCTABISAIOT CO00I  MPOW3BOJHBIC APOMATUYECKUX YIJICBOJOPOJOB C OJHOW WIH
HECKOJIbKUMU TUPOKCHIIBHBIMU T'PYIIIIaMH, TIPUCOCAMHEHHBIMU K aTOMY YIJIepoja B OCH30JIbHOM KOJIBIIE.
B 3aBucumoctu ot komnuectBa OH-rpynn oHu Jensarcs Ha OJHO-, ABYX- U TPEXaTOMHBIE (PEHOIBI.
* ogHoaToMHbIe eHobI (apeHouibl) - henon (COHSOH) u ero romosioru
* IByXaTOMHbIC ()eHOJIBI (APEHUO/IbI): TUAPOXUHOH, TUPOKATEXO0JI, PE30PIIHH;
* TpexaTOMHbIE (PCHOJIbI (APEHTPHUOJIBI): MUPAralIos, GTOPIIFOIKH, THAPOKCUTHIPOXUHOH;

HOMEHKJIATYPA
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Haspanuio [UPAC mnpenmectByer cyp@uKc THIPOKCH-, COOTBETCTBYIOIIUN apeHe /I HAaMMCHOBAaHUS
¢benonoB. MHorue ¢eHossl nMeroT OaHambHOE Ha3BaHue. ClI0BO «(eHoD» MCHOB3yeTcs Kak OCHOBA IS

OH OH OH OH
i i CH, i |
CH, l
CH,
2-meTidenon; 3-MeTadeHon; 4-vienndpenon;
thenon; o-MeTiheHon; s-senivdenon; n-setiideHon;
MIPOM3BOIHBIX (1)CHOJ'IaI IHAPOKCHOCH30M; | =T HAPOKEH=2-MeTHIDEH301; I=ruapoken=3-meriidenson;  1=ruapoken=-4-nerivioen3on;
OH CH
| OH ,CH; OH
CH OH
R
CH
_ ‘
H,C
ol
4-5nidenon 2- w3onponi-S-sernideqon; 2-nadhron; |-autpon;
n-arundenon; 1-ruapoken-2-13onporivi- B=nadyron; O=aH PO,
l-ruapoken-4-yru16eH300 S-meriabenson; 2-riapokcHHadTaiig  1-rMAPOKCHAHTPALIEH
TUMOA
[TOJIVUHEHUE
[IpousBoncTBO (heHONTA KYMOJIBHBIM METOJOM. OTOT METOJl OCHOBaH Ha OKHCJICHHUH KyMoJia
(m30mpormUIOEH301). Ucxonnbie MaTepHuaIbl - OeH30IT u MIPOTIUJIEH:
H,C, CH,
CH
© H,C=CH—CH;; H"; AICl; © 0,: kar.; 110—130 °C
OCH301 KyMOJT; H30TIPOTTHIOCH30I1
O+—OH
H,C—C—CHj: OH
H,S0, - 5
» —_— > @ + CH;— El, —CH,
O
TUAPONIEPOKCH/II henou aleToH
OUBNYECKHUE CBOUCTBA

O6LI‘IHI>IC (beHOJ'IbI - 9TO BA3KHUC ) XUIKOCTHU WJIM TBEPABLIC BCUICCTBA, IJIABAIIUCCS ITPU HU3KUX TeMnepaTyan
C XapaKTCPHbIM CTOf/iKI/IM 3ammaxoM. PeHon pacTBOpPUM B BOJC, L[pyrne (I)GHOJ'ILI IJIOXO PACTBOPAIOTCS B BOJC.
BoJIBIIMHCTBO (1)6HOJ'IOB - 6eCLIBeTHLIe BCIICCTBA, HO IIPpHU XPaHCHHUHU OHU OKHUCJIAKOTCA KUCIIOPOAOM BOSI[yXEI,
n l'IpOI[yKTBI OKHCJICHHS CTAHOBATCS IleprIMI/I moa ﬂeﬁCTBHeM nux HpHMeCCP'I.

XUMHNYECKHUE CBOMCTBA
1. HaJ'II/I‘II/Ie FI/II[]I)OKCI/IJ'IBHOﬁ prrIHBI B MOJ'IeKyJ'Ie (beHOJ'Ia, CB}I3aHHOI71 C er'IeBOI[OpO,ZLHLIM pa,[[I/IKaJ'IOM,

H Na
2 é +2Na —= 2 + H!
XUMHUYCCKH CXOOHO C OAHOATOMHBIM CIIMPTOM.

®eHoun HaTpuil peHoNATHI
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CeHs — OH + NaOH < CgHs— ONa + H.O
denon HaTpui (PEeHOIIATHI
2. @eHOJTBI JIETKO BCTYIAIOT B pEakilnio OpoMupoBanus, oopasyercs 2,4,6-TpuOpoMQpeHo.

H
Br Br
2C¢Hs - OH + 3Br, —— J + 3HBr
Br

2,4,6 — TpudpoMdeno
(‘ax TyHOa)

3. HurpoBanue.

OH
NO, 0,
H,SO4
ZCGHS -OH + 3HO - N02 - + 3H20

NO,
2,4,6 — TpuHHATpODEHOT
[TMKpUH KBIIIKBLIBI

5.6. JIuteparypa:

OcHoBHas:

1.I'muaka H.JL. «O6mas xumus». T.1 yae6.mocodue mist By30B- Anmatsl, DBepo 2014,

2. I'muaka H.JL. «O6mas xumusi». T.2 yae0.mocodue s By30B- Anmatsl, IBepo 2014.

3. I'muaka H.JI. «O6mas xumusi». T.3 yae0.mocodue s By30B- Anmatsl, IBepo 2014.

4 I'muuka H.JI. «O6mas xumus». T.4 yue6.mocodue mis By30B- Anmatsl, IBepo 2014.

5. OcnanoBa M. K. Xumus : yaeOHuK 1y1st 11 k1. 00IIeCTB. -T'yMaHUT. HaNpaBJIeHUs 00111e00pa3oBar. IikK.
/ M. K. OcnanoBa, K. C. Ayxaauea, T. I'. benoycosa. - Anmatsel : Mekten , 2020. - 240 c. : ni1.)

6. OcnanoBa M. K. Xumus. Y.1 : yueOnuk mist 10 k1. 001IeCTB. -TyMaHUT. HallpaBjeHUs 001eo0pa3oBar.
mk. / M. K. OcnianoBa, K. C. Ayxanuesa, T. I'. benoycoga. - Anmarts! : Mekren , 2020. - 160 c. : nn.
7.BepenrioBa, JI. I'. Heopranudeckas, koyutonHas 1 ¢puznueckas xumus [ Tekcr] : yuebHoe mocooue / JI. T'.
Bepennosa, E. B. Heuenypenko. - Anmatsr : New book, 2022. - 216 c.I'muaka H.JI. «O6mas xumus». T.1
yuyeb.nocobue ais By30B- Anmatsl, OBepo 2014.

JlomoJiHMTEILHAS |

1.babkoB A.B., Xumus yaeOHUK A Me. yaunuil u kouiempkein. [90TAP-Menua, 2015-352cr.
2.AnmabekoBa A.A. u.ap. [IpakTHKyM 110 HEOPraHUYECKOW XUMHH:y4e0.-METOI.T0co0He -AJIMaThI
:OBepo,2013.

3.ITarcaeB A.K., MambiToBa B.K., CepumberoBa K.M., byxap6aesa A.E. «IIpakTukym mno
HEOPraHNYECKON XUMUM» - yueOHO-MeTo 1, mocodue. [lpimkent, 2014r.

4.Tlatcaes, A. K. Tectsl o qucuuruinae "xumus". Y. 1. TecTsl o HeopraHudeckoi, (pU3KOIUTONTHON
xuMuu. Y. 2. TecTsl Mo 6M0OpraHnveckoil Xxumud : Tectsl . - lllpiMkenT : b . u., 2013.

5.MHTepHeT-caur.

5.7. KoHTpOJIbHBIE BONPOCHI (BONPOCHI, TECThI, 3aJaHUA U T.[) .:

1. Knaccudukanus dhenonoB. Homenknatypa.

2. ®U3UKO-XMMUYECKHE CBOMCTBA

3. IlpoBenuTe peakuuio:

C2H2 — C6H6 — C6H5Br — C6HS5-OH
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5.1. Tema No28. Aabaeruabl 1 KETOHBI.

5.2. Heab: CTYIGHT OOJDKEH 3HATh KIACCH(HUKAIMIO, HOMEHKIATYypy, CBOMCTBA, HPOU3BOJICTBO U
WCIIOJIb30BAHUE AJIBJICTHIOB U KETOHOB.

5.3. 3agauu o0y4eHusi: CBOICTBA, TPOU3BOJICTBO U HUCIIOJIH30BAHKE ATTBJIETHIOB U KETOHOB.

5.4. OcHOBHBIE BONIPOCHI TEMBbI:

1. Knaccudukanus dpenonor. Homenknarypa.

2. ®U3UKO-XMMUYECKHUE CBOWCTBA

3. CkonpKo TpaMMOB (peHOJIa HYXKHO Ui onydeHust 993 r rpudpomdenona?

5.5. Metoasb! npenogaBanus U 00ydeHus: padoTa B MaJIbIX TpyNnax, peleHue 3aaad, JUCCKYCCHs

Teopernyeckuii oraesa

AJNBAETHUIIBI M KETOHBI - POU3BOIHBIC YTIIEBOJOPOIOB, CoAepIKaliue KapoOoHmWIbHYI0 rpynmny >C =,

B monekyne anpiaernna kapOOHWIbHASI TpyMa MPUCOEAWHEHA K aTOMy BOJOPOAA M YI€BOJOPOJHOMY
pamukany. B dopmanpaernne kapOoOHWIBHAS TpyIma MPUCOSAMHEHA K JBYM HJICHTUYHBIM aTroMam
BOJIOpoJa. ['pymimbl HA3bIBAIOTCS aIbACTUAHBIMU TPYIIIIAMH.

B Monekyne keToHa KapOOHMIIbHAs TpYIa CBA3BIBACTCA C JBYMS YIJIEBOJAOPOJHBIMU pajuKalaMu U

Ha3bIBACTCsA KETOTOIIOM.
i

A.]'IBI[C]"I/II[I)I - 3TO KE€TOHBI. -~ C=0.

‘/()

~
H

rpynna anb0e2uoos.

R—C R —ﬁ —R
0

Anberupt KETOHBI
Anpieruipl 1 KETOHBI OTHOCATCS K KilacCy KapOOHMIIBHBIX COCIMHEHHUH. B 3aBHCHMOCTH OT CTPYKTYpHI
YIJIEBOJIOPOJHOTO pPAJMKaia albJeTUIbl W KETOHBI JENATCS Ha anuQaTHuecKue, aTHIUKINYecKHue MU
apoMaTtHyeckue. AnnpaTnyecKue abIeTH/Ibl U KETOHbI JEIISTCS Ha HACBHIIICHHBIC 1 HEHACHIIICHHBIE.
HOMEHKIJIATYPA
CornacHo MmexnayHapoaHoit Homenkinatype I[UPAC, Ha3zBaHue anbaeruja COCTOMT M3 Ha3BaHUS
YIJIEBOJIOPOA C TAaKMM K€ YHCIIOM aTOMOB Yriepoja (BKIIOYasi aToM yriepojia B albIerHIHON Tpylie) u
Has3bIBaeTcs cydukcom -al. Hymepanus 0CHOBHOTO yriIeBOJOPOAHOTO pajiMKalia HAUWHACTCS C yriiepoja
aNpICTUIHOM Ipynnbl XanbIKapallblK Kyie OOWBIHIIA aNnbJETHATIH aTalybl COMKec aIKaHHBIH aThIHA —ATb
JIETeH JKaJlFay *aJlFaHybl apKplIbl Ty3uienl. Kemiprek Ti30eriH Hemipieyi albAeruaTi Ton OaiaaHbICKaH
KOMIpTEK aTOMbIHAH OacTaiiibl. Mbicaibl, 3 —MeTHIT€KCaHaIIb

-0

CH3-CH5-CH;-CH-CH;, - C_

|

CHj;
I'omonoruueckuii psn
HCHO wmerananb
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Kadenpa «PapmaneBTnueckne AUCUUIUTUHBD MEAUIMHCKOTO Komtempka mpu AO «FOKMA» 044-77 1
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CH3CHO »sranainb
C2HsCHO nponananb
C3H7CHO 6yranansb
C4H9CHO nenTanainp
[MTOJIYYEHUE
Oxucienue CIIUPTOB. HepBI/I‘-IHBIG CIIMPTHI OKUCIIAIOTCA 10 AJIbACTUA0B, 4 BTOPUYHBIC CITUPTHI 40 KETOHOB.:
(0] 7 [0]
R—CH,—OH — 55— R—C\ R—ClH—R’ —Ho ~ R—ﬁ-—R’
2 H 2
OH 0)
I'unparauusa ankuHoB (peakuusi Kydeposa). B peaknum KyuepoBa u3 ero romosioroB oOpa3yrorcs
5 (0)
Hg™': H,S0, Vi
HC=CH + H, O —— CHS—C\
H

. Heg'"; H,80, o
R—C=CH + H,0 ———— R—ﬁ—cH_,‘
alleTUICHAIETAIbACT A U KETOHBI: 0
['uaponn3 reMUHaNbHBIX TaJoTeHATKaHOB. [Ipy TUAPON3e reM-raloreHalKaHOB ¢ aTOMaMH TajioreHa B
MEPBUYHOM aTOME yriIepo/ia 00pa3yroTCs allbJACTH/Ibl, & H3 BTOPUYHOTO - KETOHBI::

Cl O
2 H,0 7
CH3—CH2—-C{I - CH3—CH2—C\ + 2HCI
Cl H
1,1-quxnopnponaH MIPOTIHOH aJTbJACTH/I1 5
OUBNYECKUE CBOUCTBA

MypaBbUHBIHN albIeru-Ta3, HU3IINE ajJbJACTUAbl U KETOHBI - JIeTyune *KuAKocTh. OHU KUMAT 1pu Oosee
HU3KOW TemrepaType, 4YeM COOTBETCTBYIOIIME CHUPTHI, H3-3a HX HECIOCOOHOCTH OOpa30BHIBATH
BOJIOPOJIHBIE CBA3H. Temmeparypa KUIIEHUSI KETOHOB BBIIIE, YEM Y UX U30MEPOB aJIbJICTUIOB. AJIbACTUIBI U
KETOHBI XOPOILIO PACTBOPUMBI B OPraHMUECKUX PACTBOPUTENSAX, HU3ILIKE - B BOJE. BONBIIMHCTBO anbaeruioB
1 KETOHOB UMEIOT COOCTBEHHBIH 3amax.
XUMHUYECKUE CBOMCTBA
1. Anpaerua He TOJNBKO BOCCTAHABIMBAETCS, HO U OKHUCIAETCSA. AJIBJIETH]I OKUCISETCS 10 YroJbHOM
[O]
KHUCTIOTBI. TO MOKHO MPEACTABUTDH B BUJIE CIEAYIOLIEH CXEMBI: R-COH R - COOH
2. Peakmus cepebpsiHOTO 3epKaiia - peakius okcuaa cepedpa (1) ¢ pactBopom aMmMuaka:
2AgNO; + 2NH,OH——> Ag,0 + 2NH,NO; + H,0

0]
Pz 0
) t°, NH,OH _0
CH, C\H + Ag,0 CH3-CiH + 2Agl
3Ta”HalIb YKCyCHasi KUCJIOTa

3. Peakuus ruapoxcuaa meau (1I):
CuSO4+ NaOH — Cu(OH), + NaxSO4

40 ¢O
CHs-CHz-C\H + 2Cu(OH), — CH3—CH2—C\O|_+|- Cu,0) + H,0
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IponaHaib MPOIHNOH KHUCJIOTa

5.6. JIutepartypa:

OcHoBHas:

1.I'muuaka H.JIL. «O6mias xumus». T.1 yueb.mocobue aist By30B- AnmMatser, DBepo 2014.

2. I'mmaka H.JL. «O6mmast xumus». T.2 yae6.mocobue st By30B- Anmmatsl, DOBepo 2014.

3. I'muaka H.JL. «O6mmast xumus». T.3 yaeb.mocobue st By30B- Anmatsel, DOBepo 2014.

4.T'muaka H.JI. «O6mas xumusy». T.4 yae6.mocobue uist By30B- Anmatel, DBepo 2014.

5. OcnanoBa M. K. Xumus : yaeouuk st 11 k1. o0miecTB.-ryMaHuT. HalpaBiieHus 00111e00pa3oBar. mikK.
/ M. K. OcnanoBa, K. C. Ayxaauesa, T. I'. benoycosa. - Anmatsl : Mekten , 2020. - 240 c. : ni1.)

6. OcnanoBa M. K. Xumus. U.1 : yaeOnuk mis 10 k1. 00IIeCTB.-T'yMaHUT. HApaBJIeHHs 001eo0pa3oBar.
mk. / M. K. OcnianoBa, K. C. Ayxanuesa, T. I'. benoycosa. - Anmater : Mekren , 2020. - 160 c. : u.
7.BepennoBa, JI. I'. Heopranuueckas, kosnouHas u ¢pusznueckas xuMmus [ Tekct] : yuebnoe nocodue / JI. I'.
Bepennosa, E. B. Heuenypenko. - Anmatsr : New book, 2022. - 216 c.I'munka H.JI. «O6mas xumus». T.1
yue0.mocobue s By30B- Anmatsl, OBepo 2014.

JlomosiHuTEIBHAS

1.babkoB A.B., Xumus yueOHUK A5 MeA. yaunuil 1 koutempkeid. [90TAP-Menua, 2015-352cr.
2.AnmabekoBa A.A. u.ap. [IpakTHKYyM 110 HEOPraHUIECKOW XUMHH:y9e0.-METOI.II0COOHE -AJIMATHI
:OBepo,2013.

3.INatcaeB A.K., MamsiToBa B.K., CepumberoBa K.M., Byxap6aeBa A.E. «IIpaktukym 1mo
HEOPraHMYeCKOW XUMHUN» - yaeOHO-MeTo 1, mocoobue. [lIpiMkenT, 2014r.

4 Ilatcaes, A. K. Tectsl mo gucruruinae "xumus". Y. 1. TecTsl Mo HeopraHUYeCKoH, (GPU3KOJIIONIHOM
xumun. Y. 2. TecTbl Mo 6MOOPraHUYECKOM XUMUH : TECTHI . - LlIpiMkeHT : b . u., 2013.

5.HTEpHET-CaMT.

5.7. KonTpoJibHbIe BONPOCHI (BONMPOCHI, TECThI, 321aHUS U T.]1):

1. O6mas popmyna anpaeruaoB U keToHoB. Homenknarypa.

2. ®U3MKO-XMMUYECKNE CBOKWCTBA

3. Hanumure cTpykTypHbIe (POPMYIIBI CIIEAYIOIUX COSAUHEHUH.

A) 3,3-aumeTuiarekcaHaib

b) 2,4-mumeTunmenTaHnaib

B) nponan -2

5.1. Tema Ne29. KapOoHoBbIe KUCIH0THI. [[MKap0OOHOBbIE KHCJIOTHI

5.2. Heab: CTyOeHT JOJKEH 3HaTh HOMEHKJIATYpPY, CBOWCTBA, POU3BOJICTBO U UCTIOJIH30BaHHE KAPOOHOBBIX
KHCJIOT.

5.3. 3apauu 00yuyeHnsi: HOMEHKIIATYpa U UCIIOJIb30BaHUE KAPOOHOBBIX KUCIIOT.

5.4. OcHOBHBIE BONPOCHI TE€MBbI:

1. O6mas popmyna anpaeruaoB U kKeToHOB. HomeHkmarypa.

2. ®U3UKO-XMMUYECKHE CBOMCTBA

3. O6bem 132 r meTaHa (B Kr).

5.5. Meroasl npenogaBaHusi M o0y4deHusi: padoTa B MaJIbIX TPYINIAX, pelieHue 3a/1a4, JUCCKYCCUsI

Teopernyeckuii oraesa
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[Tpou3BoiHbIC YIIIEBOJIOPOIOB, COACPIKAIME OJHY WM HECKOJbKO KapOokcmibHbIx Tpymm (-COOH),
//0 (kapOoHHI TOOBI)
\

OH (raapoxcHI ToObI)
Ha3bIBAIOTCS KapOOHOBBIMU KUCIOTaMu. KapOokcuiibHas Tpyrmma KapOOHHI.

U crnoxHas pyHKIIMOHAIBHAS TPYIIIA, COCTOSIIAS U3 THIPOKCHUIBHOM TPYIIIHL.
Oo6mas hopmyia KapOOHOBBIX KUCIIOT:
R- (COOH) m, rie m - KOJIM4eCTBO KapOOKCHIIBHBIX TPYII, ONPEACISIOIINX JeHCTBUTEIIHOCTD KUCIIOTHI.

| KapB60oH KbllWKbLINAapb!

P

BipHerisai Kenwneriagi
CH,COOH - cipke KbIIIKbUIbL, HOOC —~ COOH KbIMBI3ABIK
KBIILKLUIE]
CH, = CH — COOH akpmi
—— HOOC ~ CH,~ COOH suTtaps
KBIIKBUILL

Knaccudukarus kapOOHOBBIX KHCIIOT IO UX ACHCTBHUIO

HOMEHKIJIATYPA

B na3Banuu kapOOHOBBIX KHCJIOT IIMPOKO UCIIOJIb3YeTCsl OaHalbHAs HOMEHKIIATypa: MypaBbUHAas KUCIOTA
H-COOH, ykcycnas xucmora CH3-COOH. B 0OaHanpHOM Ha3BaHUM IIOJIOXKEHHUS 3aMECTHUTENCH
OTHOCHUTEIIbHO KapOOKCHJIBHOM TpyIIbl 00O3HAYalOTCs TIpeyecKuMu OykBamH o, [, Yy W Tak Jdajee.
oToOpaXkaeTcs. y B o

CH3-CH2-CH-COOH

CH3

CornacHo MexnyHapoAHOHM 3aMEeHSIOIIEH HOMEHKIIAType Ha3BaHUsI KapOOHOBBIX KUCIIOT IMPUCOEINHSAIOTCS
K Ha3BaHUAM YTJIEBOJOPOJOB C YYETOM aToOMa Yriepoja B KapOOKCUIbHOU rpymme. Hymepaius ocCHOBHOM

YIJIEpOJHOM 1eTIH HAUMHAETCS C aTOMa YIiiepoia B KapOOKCUIIBHOM IpyIIie.
6 5 4 3 2 1

CH3-CH2-CH2-CH2-CH-COOH
C2H5 CH3

2-MeTUI-4-3THIITeKCaHOBAas KMCIIOTa

I'omonoruueckuit psia KapOOHOBBIX KHCIIOT.
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®opmyna MMeHoBaHuE 10 HOMEHKJIATypa
HIOITAK mexayHapo1HbIH TpuBunanbHas
H-COOH METaHOBas KUCIIOTa MypaBbuHas KHCIOTa
CH3-COOH JTaHOBas KUCIIOTa YKCYCHasl KHCIIOTa

CH3-CH2-COOH
CH3—(CH2)2-COOH
CH3—(CH2)3-COOH
CH3—(CH2)4-COOH

IPOTIaHOBAs KMCIOTA
OyTaHOBasi KUCJIOTA

NIEHTaHOBAsI KHCIIOTA
reKcaHOBas KHCIO0Ta

IMPOIMMOHOBAsA KHUCJIOTa
JKHUPHBIC KUCJIOThBI
BaJICpUaHOBasd KUCJIOTa
KarmpoHoOBas KHUCJI0Ta

IIOJIYUEHUE
1) OxuciieHue NepBUYHBIX CIIUPTOB U alibAeTHI0B. OKHCICHHE TEPBUYHBIX CITUPTOB JI0 KAPOOHOBBIX KUCIIOT
OCYIIIECTBISAETCS crajauei oOpazoBaHus allbJICTUI0B.
0 0
- : [0} V4 [0) Vi
R—CH;—OH —no> R—C\ —— R—Q\
' H OH

2) VYrompHas KucCIOTa OOpa3yeTcsl NMpPU OKWUCICHHHM ajJKaHOB B TPUCYTCTBHH KHCJIOpPOJa BO3JIyXa B
MPUCYTCTBUH KaTaJIM3aToOpa Ha OCHOBE COJIM MapraHIla U HarpeBaHUH IO/ IABJICHUEM.
2CH3-CH2-CH2-CH3+502 — 4CH3-COOH +2H20

OyTtan YKCyCHasi KHCIIOTa
3) I'mapokapOOHUPOBAHUE ATKCHOB. YTOJbHAs KHCIOTa OOpasyeTcsi NMpW HArpeBaHHUHM W TOBBIIICHUU
JaBIICHUS MOHOOKCHIIOM YTJIepoJia B TPUCYTCTBUHM KaTalli3aTopa HAa OCHOBE AJIKCHOBOW KHCIIOTEHI.
H2C=CH2+CO+HOH — CH3-CH2-COOH

ATHJICH MPOITMOHOBAST KACIIOTA

®UBNYECKUE CBOMCTBA
MypaBbsuHas kucioTta. becrBetHas eakas >kuIKocTb. PacTBopuM B Boje, 3TaHoe, adupe. OH coaepKUTCS
B ITYCTBIX JKeJIe3aX MypPaBbeB, B COCTaBE KPAIUBHI.
YkcycHas KuciaoTa. ITo OeCIBETHASI )KHIAKOCTh C PE3KHM 3araxoM, CMEIIaHHas C BOJOU, 3(pUpOM, STaHOJIOM.

XUMHNYECKHUE CBOMCTBA
1) O6pazoBanue coneil. KapOoHOBBIE KHUCIOTHI OOPa3yrOT COJU TPU B3aUMOJICHCTBUU C AKTHBHBIMH
MeTaJUlaMHi, OCHOBHBIMHM OKCHJaMH, THAPOKCHUIAMU M KapOoHaTtamu 1mesouHblx MetamioB. 2CH:—COOH
+Zn—(CH3-COO)2Zn+H> 1

areTaT IMHKa
2CH3-COOH +MgO—(CH3—C00).Mg+H20

Anierat Maraus
CH3-COOH +NaOH— CH3—-COONa+H20

Auierat HaTpus
2CH3-COOH +CaCO3—(CH3—C0O0).Ca+H2COs3
ArieTaT KalpLus

2) BzaumopeiictBue co crnupTamu (peakiusi srepudukanun). KapOOHOBBIE KHCIOTBI pearupyror co
CIUpPTaMU TMPH HArpeBaHUHM B MPHUCYTCTBHHM KUCIOTHOTO KaTalU3aTopa, YTO MPUBOAUT K OOpa30BaHUIO
CIIOKHBIX 3(UpoB. DTa peakuus HasbiBaeTcs «peakuuent srepudukanum».CHs—COOH +H-OC;Hs—CHs—
COOC2H5+H20
YKCYCHAasi KUCJIOTa, 3TAHOJ, 3TUJIAlETaT
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3) Peaknus ranoreHUpoBaHMs. YTOJIbHBIE KHCJIOTHI pPEAarupyroT C rajoreHamu. Peakuusi 3amenieHus
MpeBpaIacT aTOM BOJIOPOJa PAJIOM C KapOOKCHIIBHOU IPYNIION B aTOM rajoreHa.
CH3—CH-COOH+Br,—CH3—CH—COOH+HBr

H Br
4) JleMOHCTpUpYET OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIE CBOMCTBA 3a CUET OCOOCHHOCTEW CTPYKTYpHI
MYpPaBbHHOHN KHCIIOTBI, JJACT PEAKITUIO «CePEOPSTHOTO 3epKajiay MOJOOHO aJIbJICTH IaM.
H-COOH+Ag,0—CO.1 +H20 +2Ag]|
Hcnone3oBanue.

MypaBbrHasi KHCJIOTa IIMPOKO UCIOJIB3yeTCsS B opraHnndeckom cuHTese. Hanpumep. Tkanu ncnonb3yroT
MIPU KpalIeHUU JPOXKKEH, B MUESIOBOJCTBE MPOTUB BAppOaTo3a, B MPOU3BOJICTBE MECTUIIMIOB, & TAKXKE B
Menuiunae 1% cnupToBOM pacTBOpP MypaBbUHOM KUCIOTHI B KAU€CTBE Ma3H MPU HEBPAJITUU, MUO3UTE U T. /.
MIPUMEHSIEMBIH.

YKcycHasi KUCIIOTa IIMPOKO HCIIOIB3YeTCsl KaK pEeareHT W PacTBOPUTENIb B OPraHUYeCKOM chHTe3e, 3-6%
pacTBOp YKCYCHOUM KHCJIOTHI HCIIOJB3YETCS KaK apoOMaTHBIA COyC M Kak KoHcepBaHT. Mcmomw3yercs B
MEIMIIMHE TIPU CHUHTE3€ JICKAPCTBEHHBIX IpenapaTtoB (aleraT CBHHIIA, alleTUJICAIMIIMIOBAs KHCIIOTA,
(heHareTuH, mapaneTaMmon).

5.6. JIutepartypa:

OcHoBHas:

1.I'muaka H.JL. «O6mas xumus». T.1 yae6.mocobue myist By30B- Anmatsl, DBepo 2014,

2. I'mmaka H.JL. «O6rmmast xumus». T.2 yae6.mocobue st By30B- AnmMatsl, DOBepo 2014.

3. I'muaka H.JI. «O6mas xumusi». T.3 yaeb.mocodue s By30B- Anmatsl, IBepo 2014.

4 I'muuka H.JI. «O6mas xumus». T.4 yue6.mocodue mis By30B- Anmatsl, IBepo 2014.

5. OcnanoBa M. K. Xumus : yaeOHuK 115t 11 k1. 001I€CTB. -TyMaHUT. HallpaBieHus o01eoopa3opar. mk. /
M. K. Ocmanosa, K. C. Ayxaauea, T. I'. benoycoBa. - Anmarsl : Mekrenn , 2020. - 240 c. : un.)

6. OcnanoBa M. K. Xumus. Y.1 : yaeOnux mist 10 k1. oOIIeCTB.-T'yMaHHT. HaMPaBJICHHUS 0011e00pa3oBar.
mk. / M. K. OcnianoBa, K. C. Ayxanuesa, T. I'. benoycosa. - Anmater : Mekren , 2020. - 160 c. : u.
7.BepenrioBa, JI. I'. Heoprannyeckas, koyuionHas u ¢puszndeckas xumus [ Tekct] : yue6Hoe mocobue / JI. T
Bepennosa, E. B. Heuenypenko. - Anmatsr : New book, 2022. - 216 c.I'muaka H.JI. «O6mas xumus». T.1
yue0.1mocobue 115 By30B- Anmatsl, OBepo 2014.

JlomosiHuTEIBHAS

1.ba6koB A.B., Xumust yaeOHUK a1 Me1. yauaui] ¥ kosutemkeit. [D0TAP-Meaua, 2015-352cr.
2.AnmvabexkoBa A.A. m.jp. IlpakTUKyM 10 HEOPraHWYECKOW XHMHH:y4eO.-MeTox.1mocodrue -AjMaThl
:OBepo,2013.

3.ITarcaeB A.K., MambrtoBa B.K., CepumberoBa K.M., byxap6aeBa A.E. «IIpakTrkym 1o HeopraHudeckou
XUMHW» - yaeOHO-MeToa, ocodue. [lpimkenT, 2014r.

4 Ilatcaes, A. K. Tectsl no gucrummae "xumus". Y. 1. TecTbl Mo HEOpraHMYECKOM, (HU3KOJTOMIHON
xumun. Y. 2. TecTbl Mo OMOOPraHMYECKOM XUMUH : TECTHI . - LlIpiMkeHT : b . m., 2013.

5.HTEpHET-CaMT.

5.7. KonTpoJibHbIe BONPOCHI (BONPOCHI, TECThI, 32IaHUS U T.J).:

1. O6mas popmyna kapOOHOBBIX Kucia0T. HoMeHknaTypa.

2. ®U3UKO-XMMUYECKHE CBOMCTBA

3. Hanmumure cTpykTypHBIE (DOPMYIIBI CIEAYIONUX COSAUHEHUN.

A) 3-MeTHiIreKcaHoBasi KUCIOTa

b) B— MeTunnenTanoBas KuciaoTa
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5.1. Tema Ne30. IIpocTbie u cino:xkHbIe 3pupsl. JKupbl.

5.2. leapb: CTyIeHT IOJDKEH 3HATh HOMEHKIIATYpPY, CBOWCTBA, MPOU3BOACTBO U UCIIOIB30BAHUE MPOCTHIX U
CJIOKHBIX 3(1)I/IpOB, MaceI U MblJIa, a TAK)KE CUHTCTUYCCKHUX MOIOIIUX CPCACTB.
5.3. 3apauu 00yueHHsI: IPOCTHIX U CIOKHBIX 3(PUPOB a TAKIKE CUHTETUYECKUX MOIOIINX CPEJCTB.

5.4. OcHOBHBIE BONIPOCHI TEMBI:

1. O6mas popmyna kap6oHOBBIX KuciaoT. HoMeHknaTypa.

2. ®U3HKO-XMMHUYECKHE CBOICTBA

3. Hanumure cTpykTypHbI€ (POPMYIIBI CIEAYIOIUX COEAUHEHUH.

A) 2,3-mumeTriireKcaHoBasi KUCJIOTa

b) a-metunbyranoBas kucnora

5.5. MeToasb! npenogaBanus U 00yyeHus: padoTa B MaJIbIX IPYNIAX, pelieHne 32124, TMCCKYCCHS

TeopeTnueckuit oTAe
Ddupsr 00pa3yroTCs, KOT/Ia CIUPTHI PEarupyroT ¢ OPraHWMYECKUMHU KapOOHOBBIMU KHCIIOTAMH, PEAKIIHS
Ha3bIBaeTCs dTepuduKanuei, peakuus oopatuma. MoHBI BOJAOPOa KUCIOTHl HUCIOJB3YIOTCS B KadeCTBE
KaranuzaTopoB. O0mias ¢popmyna: R—COOR wum RCOOR!
N3oMepsl CIT0XKHBIX 3(QUPOB ONPEICIIAIOTCS N30MEPU3AIMEH TPYIIT B 3aBUCUMOCTH OT PAJMKAIOB KHCIOT U
CIIUPTOB, YIACTBYIOIINX B €0 00pa3oBaHUU. [[JIsI CIIOKHBIX TPAHCIISIIHA:
a) U3MEHEHHUsI YTIEPOJHON eTH:

0
A0 4
CH;-C CH3—C\ CHy
\O-CHZ-CHZ-CHg O-CH<
CH;
MPOIHUITAIIETAT M30IPOIHIIAIeTAT

Opranunueckue coenuHeHus oOmet ¢opmynsl R-O-R  'HazpiBaloTcs mpoOCTHIMU

C,H,— 0— C,H @—o@

CUMMETpPUYHBIE dPHUPBI
XKupbl mpenctaBiasioT co0Oil cMech CIOXHBIX 3(GHUPOB, 00pa30BaHHBIX NPH B3aHUMOACHCTBUU
KapOOHOBBIX KUCJIOT C BBICOKUM COJIEpKaHUEM KapOOHOBBIX KUCIIOT U TiuiepuHa (tTadnuuna 1).
BrniepBeie xupHocTh Oblia ompenenena B 1811 romgy. Otkpeut dpanirysckuit yuensiit 3. IlleBpens mpu
HarpeBanud Hedtu menousto. OH ymep B 1854 romy. @panmysckuii xumuk M. beptino nokazan
00paTUMOCTh 3TOH peaklUU U IEePBbIM CUHTE3UPOBAII MACJIO.

aupamu.

Tabnuna 1. Beicokue kapOOHOBBIE KHCIOTHI B JKUPAX .

Haceimennbie kapOOHOBBIE KUCIIOTHI HenenacplieHHbIE KAPOOHOBBIE KUCIOTHI

C1sH3:COOH MaJbMUTHH C17H33COOH Onenn

C17H3sCOOH CTeapuH C17H3:COOH Jlunon
C17H20COOH Jlunonen
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HOMEHKIJIATYPA
Hazpanue cnoxHOro sdupa coCTOUT W3 Ha3BAHUN COOTBETCTBYIOIIMX OCTAaTKOB KapOOHOBOM KMCIOTHI U
O 0
4 g
H—C CH3—C<j
O_CHS (@] —C5H 11

crupra.
MypaBbpuHas KMUCJIOTa YKCYCHasi KHCIIOTa
CJIOKHBIN METHJIOBBIN 3(UpP aMUIIOBBIN YPUp
(metundopmuar) (aMumalerar)

[NTOJIYVUEHUE
1) Oxucnenne nepBUYHbBIX CIIUPTOB U allbAeru10B. OKUCIeHNE TEPBUYHBIX CIUPTOB 10 KAPOOHOBBIX KUCIIOT
OCYILIECTBIIsIETCS cTauell oOpa3oBaHUs aubAeTua..

0
18] o // (O]
~H,0 R C\

y 0
R—C \
H OH
2) VYrompHas KuCIOTa OOpa3yeTcsl NMpPU OKWUCICHHHM ajJKaHOB B TPHUCYTCTBHU KHCJIOpPOJa BO3IyXa B
MPUCYTCTBUH KaTaJIN3aTOPa Ha OCHOBE COJIM MapraHIila ¥ HarpeBaHHUH 1101 JTABJICHUCM.
2CH3 - CH2 - CH2 - CH3 + 502 — 4CH3 - COOH + 2H20

OyTaHyKCyCHAasi KHCJIOTa
3) TI'mmpoxapOOHHMpOBaHWE AalIKEHOB. YTOJbHAs KHCIOTa 00pa3yeTcs NMpU HATPEBAaHWHM W IOBBIIICHUU
JaBJICHHS C TIOMOII[BI0 MOHOOKCH/IA YTJIEpO/ia, BOJBI B MPUCYTCTBUH KaTaIM3aTOpa Ha OCHOBE AJIKEHOBOU
KHCJIOTHL..

H2C=CH2+CO+HOH — CH3-CH2-COOH
ATHJICH IIPOTIMOHOBAsI KUCJIOTA

R—CH;—OH

OU3NYECKUE CBOVICTBA
Cnoxxusle 3(uUpbl KapOOHOBBIX KHCIOT OOBIYHO HMMEIOT CIAJKHH 3amax >KHUAKOCTH, STHIIOBBIE 3(UPHI
MYpPaBbUHOHN KHCIIOTHI TOJ00HBI pOMY, OyTHIIOBBIE S3(HPBI )KUPHBIX KUCIOT HOAOOHBI aHAHACY U TaK JaJiee.
[TpusTHBIA apomar BETOB, (PYKTOB M STOA 4acTO OOBSICHSIETCS TEM, YTO OHHU COJEpPXKAT OIpeeICHHbIC
3¢gupbl. DTO CBOKWCTBO 3(Hpa HUCHOIB3YETCs Ha MPAKTUKE.

XUMUYECKUE CBOMCTBA
1. BakHBIM CBOWCTBOM CJIOKHBIX 3(HPOB SIBISETCS MX B3auMojeiicTBue ¢ BoJoi. Ecnm kakas-nmmuGo
HEOpraHn4ecKasi KUCJIOTa CMEIIMBACTCS C ATUIIOBBIM 3(DPUPOM YKCYCHON KHCIIOTHI M HarpeBaeTcsi C BOJIOH,
o0pasyroTcst ykcycHas kuciaota u 3twiioBbslil ciupt. CHsCOOCHs+H20—CH3COOH+C,HsOH
2. Conu KMpHBIX KHCJIOT HAa3bIBAIOTCS MBUIAMM, PEAKLUs IIEJIOYHOTO T'MJPOJN3a KUPOB HA3BIBAETCS

OMBIIICHUEM, B pe3yjibTaTe 4ero 06pa3y10T051 MBblLJIA.
]
CH;~0—C—R CH—OH
‘ (”) 3NaOH
(H,0) !
CH—0—C—R — CH—OH + R—COONa + R—COONa + R"—COONa

ﬁ-ﬁ
CH-=D~{—1ji* CH—OH
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5.6. JIutepartypa:

OcHoBHas:

1.I'mnuaka H.JIL. «O6mas xumusi». T.1 yae6.mocobue mis By30B- Anmmatsel, DBepo 2014.

2. I'mmaka H.JL. «O6mmast xumus». T.2 yae6.mocobue st By30B- Anmmatsl, DOBepo 2014.

3. 'muaka H.JL. «O6mmas xumus». T.3 yueb.mocobue mis By30B- Anmmatsl, DOBepo 2014.

4.T'muaka H.JI. «O6mas xumus». T.4 yae6.mocobue 11 By30B- Anmartsl, DBepo 2014,

5. OcnanoBa M. K. Xumus : yaeO6uuk myist 11 k1. 001IecTB. -TyMaHUT. HallpaBiaeHus o01eoopa3opar. mk. /
M. K. Ocmnanosa, K. C. Ayxaauesa, T. I'. benoycosa. - Anmarsl : Mekren , 2020. - 240 c. : un.)

6. OcmanoBa M. K. Xumus. U.1 : yaeOnuk uist 10 k1. 00IIECTB.-TYMAaHUT. HANIPABJICHUS 00e00pa3oBar.
mk. / M. K. OcnianoBa, K. C. Ayxanuesa, T. I'. benoycosa. - Anmater : Mekren , 2020. - 160 c. : u.
7.Bepennona, JI. I'. Heopranuueckas, kosnonHas u ¢pusznueckas xumus [ Tekct] : yuebnoe nocodue / JI. T
Bepennosa, E. B. Heuenypenko. - Anmatsr : New book, 2022. - 216 c.I'munka H.JI. «O6mas xumus». T.1
yue0.mocobue s By30B- Anmatsl, OBepo 2014.

JlomosiHuTEIBHAS

1.babkoB A.B., Xumust yaeOHUK 151 MeT. yauaunl u koyutempkeit. [90TAP-Meaua, 2015-352cr.
2.AnvabekoBa A.A. u.gp. [IpakTHKyM TO HEOpPraHWYECKON XWMHUH:ydeO.-MeToja.noco0ue -Ammarhl
:OBepo,2013.

3.ITatcaes A.K., MamsrtoBa B.K., CepumberoBa K.M., Byxapbaea A.E. «IIpakTukyMm Mo HeOpraHU4IeCcKOH
XUMHUW» - yaeOHO-MeTo, mocodue. [lIpimkenT, 2014r.

4 IlatcaeB, A. K. Tectsl no auctummae "xumus". Y. 1. TecTbl Mo HeopraHu4ecKou, (HU3KOJLIOUTHON
xumun. Y. 2. TecTbl Mo 6MOOPraHUYECKOM XUMUH : TECTHI . - LlIpiMkeHT : b . u., 2013.

5.HTEpHET-CaMT.

5.7. KoHTpOJIbHBIE BONPOCHI (BONPOCHI, TECThI, 3aJaHUS U T.1.):

1. IIpocTeie 1 coKHBIE YPUPHI.

2. XKupsl.

3. Hanmumure peakuio aTepudukaiuy Mexay YKCYCHONW KUCIOTOM U OyTHUIIOBBIM CIIUPTOM.

5.1. Tema Ne31. YraeBoabl. MoHO-, 1UCaXapuabl

5.2. Heab: CTyAeHT [OJDKEH 3HATh CBOWMCTBA, IMPOU3BOJCTBO U HCIIOJIB30BAaHUE YTJIEBOAOB, MOHO-
JCaxapuIOB.
5.3. 3apauu 00yueHusi: UCTIOIB30BAHHUE YTIIEBOA0B, MOHO-AUCAXAPUIOB.

5.4. OcHOBHBIE BONPOCHI TEMBbI:

1. IIpocTeie U Ci0KHBIE 3(DUPBHIL.

2. JKupsr.

3. Hanmummre peakiuio aTepuduKaud Mexay MypaBbUHOW KUCIOTON M STUIOBBIM CIIUPTOM.

5.5. Meroasl npenogaBaHusi M o0y4deHusi: padoTa B MaJIbIX TPYINIAX, pelieHue 3a/1a4, JUCCKYCCUsl

Teopernyeckuii oraesa
VYTreBobl - 3T0 KIacc NPUPOAHBIX OPraHUYECKUX COCTMHEHUM, XUMUYECKUN COCTaB KOTOPBIX BBIPAKAECTCS
dopmynoit Cm (H20) n.
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VYrieBoasl - 3TO caMble PacIpOCTPAaHEHHBIE OPraHUYECKUE COCIMHEHMS B IIPUPOJE, OCHOBHOM KOMIIOHEHT
KJIETOK pacTEHUH U dUBOTHBIX. YTJIEBO/IbI 00pa3yIOTCs B paCTEHUSAX B Ipoliecce (POTOCUHTESA.
xsopo¢uu, hv
nCO2 + mH>0 Cn(H20)m + nO2
B mpouecce npIxaHust yriieBOAbl OKUCISIFOTCS, BEICBOOOIKIAETCS SHEPIrHs, HEOOXoauMast sl BIKHBAHUS
JKUBOI'O OpPraHu3ma..
Co(H20)m +N02 —>nCO;z + mH0 + Q
Korma 1 r yriieBo0B MoIHOCTRIO OKUCTsAETCS, BhIAenseTcs 17,6 kJk sHeprum.
[TockonbKy MOHOCaxapuipl cojepKaT JIB€ pa3Hble (YHKIIMOHAJIbHBIE TPYIIBI, WX MOXKHO Ha3BaTh
rerepodyHKINOHAIBHBIMU COEIUHEHUSIMH. [lOCKOJIBKY OH COAEpXKHUT ajbJAETUAHbIEC, KETOHOBBIE U
TUAPOKCUIIbHBIE TPYIIIbI, OHU MPEACTABISAIOT COOON aabAETUAHBIE CIIUPTHI MM KETOHOBBIE CITUPTHI.
MoHocaxapuasl ¢ aJbJECrUIHON I'PYNION HA3BIBAKOTCS albJ03aMH, a YIJIEBOJABI C KETOHOBOW TPYIION -
KETO3aMHU.

CHO CHO
H—— OH C—
HO——H
H—l— OH HO————H
L OH H————OH
H——1—OH
CH,OH
Korma 1 r yrneBomoB MOJHOCTHIO CH,OH OKWCISeTCs,  BhIeIIeTCA

17,6 x>k sHeprum.
[TockonbKy MOHOCaxapuabsl COIEpXKAaT JBE pa3Hble (QYHKIMOHAIBHBIC TPYIIBI, WX MOXHO Ha3BaTh
reTepoQyHKIMOHATBHBIMU  COCTUHEHUAMHU. [IOCKOJIBKY OH COJEpPXKHT allbJCTHAHBIC, KETOHOBBIC U
THJIPOKCUIIBHBIC TPYIIIBI, OHU TPEACTABIISIFOT COOOW aJIbJICTUAHBIC CIUPTHI WIIA KETOHOBBIE CITUPTHI.
MoHocaxapuibl ¢ abACTHIHON TPYNIION HA3BIBAIOTCS abJI03aMU, & YIIICBOJIbI C KETOHOBOM TPyIIIOi -
KeTo3aMu. Oeitapanm peakius KepceTemi. EpirtiHauiepae MoHOCaXapuATEpIiH epiTIHAUIepT KYIITI
COJIbBATTaHFaH, OJI TYTKBIP CHPOITHIH TY3UTyiHe okeneai. CHpONTHIH TY3UTyiHe OailIaHBICThI KPUCTAIIaHy
YAepici TeKenreH.

XUMHNUYECKHUE CBOMCTBA

1. BoccranoBnenue MHOTOATOMHBIX CIIUPTOB
Ni
CH,OH - (CHOH), - COH + H,— CH,OH - (CHOH), - CH,0H
I'mroko3a TJTFOIUT (COPOMT)

2. Peakus oxucienue.

NH,OH
CH,0OH-(CHOH),-COH + Ag,O ———> CH,0H-(CHOH),-COOH + 2Agl mokosa
I'moxonoBasg kuciora
t° a
CH,OH-(CHOH),-COH + 2Cu(OH); CH,OH-(CHOH),-COOH + Cu,Or + 2H,0 I'rokosa

TJIFIOKOHOBAsA KHUCJIOTa
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HNO
CH,OH-(CHOH),-COH p : HOOC-(CHOH),-COOH
I'mroko3a [JIIOKapoBas KUCJI0Ta
[Iporecc OTKPHITHS MOHOCAXapUIOB
a) pacKpbhITHUE AJTKOTOJIS: (epmenT
CsH1206 2CHsOH + 2CO21

STHJI CIIUPT
0) OTKPBIBAIOIINE KUPHBIC KUCITOTHI:
CeH1206 — CH3CH2CH, COOH + 2H21 + 2CO21
Kupnas kucinora

B) MOJIOUHO-KUPHBIE KUCIOTHI C¢H,0¢ —2CH;-CH-COOH

|
CH,

MOJIOYHAsI KHCIIOTa
5.6. JIutepartypa:

OcHoBHas:

1.I'muaka H.JL. «O6mas xumusi». T.1 yae6.mocobue mist By30B- Anmatsl, DBepo 2014.

2. I'muaka H.JL. «O6mas xumusi». T.2 yae0.mocodue st By30B- Anmatsl, IBepo 2014.

3. I'muaka H.JI. «O6mas xumusi». T.3 yae0.mocodue s By30B- Anmatsl, IBepo 2014.

4 I'muuka H.JI. «O6mas xumus». T.4 yue6.mocodue s By30B- Anmatsl, IBepo 2014,

5. OcnanoBa M. K. Xumus : yaeOruk my1st 11 k1. 001IeCcTB. -TyMaHUT. HallpaBJieHus o0meoopa3oBar. mk. /
M. K. Ocmanosa, K. C. Ayxaauea, T. I'. benoycoBa. - Anmarsl : Mekrenn , 2020. - 240 c. : un.)

6. OcnanoBa M. K. Xumus. Y.1 : yaeOonux mist 10 k1. oOIIeCTB.-TyMaHHT. HANPaBJICHHUS 0011e00pa3oBar.
mk. / M. K. OcnianoBa, K. C. Ayxanuesa, T. I'. benoycosa. - Anmater : Mekren , 2020. - 160 c. : un.
7.BepenrioBa, JI. I'. Heopranudeckas, koyutonaHas u ¢puznueckas xumus [ Tekcr] : yuebHoe mocooue / JI. T'.
Bepennosa, E. B. Heuenypenko. - Anmatsr : New book, 2022. - 216 c.I'muaka H.JI. «O6mas xumus». T.1
yue0.1mocobue 115 By30B- Anmatsl, OBepo 2014.

JlonmosiHuTEIBHAS

1.ba6koB A.B., Xumust yaeOHUK a1 Me. yauiauil v kosuiepkeit. [ D90TAP-Meaua, 2015-352cr.
2.AnmvabexkoBa A.A. m.jp. IIpakTUKyM 1O HEOPraHMYECKOW XHMHH:y4deO.-METOH.1ocodrue -AJMaThl
:OBepo,2013.

3.ITarcaeB A.K., MamertoBa B.K., CepumberoBa K.M., byxap6aesa A.E. «IIpakTrkym 1o HeopraHudeckou
XUMHW» - yaeOHO-MeTo, ocodue. [lpimkenT, 2014r.

4.IlatcaeB, A. K. Tectsl no guctummae "xumus". Y. 1. TecTsl mo HeopraHWYeCKO#, (PU3KOUIONAHOM
xumun. Y. 2. TecTbl Mo OMOOPraHMYECKOM XUMUH : TECTHI . - LlIpiMkeHT : b . m., 2013.

5.AHTEpHEeT-CaMT.

5.7. KonTpoJibHbIe BONPOCHI (BONPOCHI, TECThI, 32IaHUS U T.J1).:

1. YraeBoasl. MoHOCaxapu/ibl.

2. Jlucaxapupl.

3. CKoJIbKO OKHCH yriiepoaa oopasyetcs npu ¢pepmentanuu 270 T rI0K03bI CTUPTOM.
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5.1. Tema Ne32. Ilonucaxapuasbl.

5.2. Heab: CTYIEHT JAOMKEH 3HATh CBOWCTBA, MPOU3BOJCTBO M MCIOJIB30BAHUE MTOJTUCAXAPUIOB.
5.3. 3apauu 00y4yeHHsI: UCIIOIB30BAHUE U ITPOU3BOJICTBO MOJIMCAXAPUIOB.

5.4. OcHOBHBIE BONIPOCHI TEMBI:

1. YruneBoasl. MoHOCaxapupl.

2. Iucaxapuisl.

3. IlpoBenuTe peakiuio.riaoko3a—X—7Z—Y —0yTan

5.5. MeToasb! npenogaBanus 1 00yyeHusi: padora B MaJIbIX IPYNIAX, pelieHne 32124, JMCCKYCCHA

Teoperuyeckuii oraes

[Tonucaxapuapl, TIMKAHBI - yIJIeBOABl ¢ Oojiee yeM 10 CBSI3aHHBIMU TIUKO3HJIaMH MOHOCAXapHJIHBIMU
OCTaTKaMH B MoJieKyine. MoJekyaspHas macca TIOJUCAaXapuoB KOJIEOJIETCS OT HECKOJBKUX ThICSY
(JraMuHApWH, UHYJIWH) 10 HECKOJBKUX MIJUTMOHOB (THATypOHOBAsI KUCIIOTA, TIIMKOTEH).

CtpykTypa TMoOJucaxapuoB - KaXJI0€ 3BEHO MOHOCAaXapuJa CBS3aHO TJIMKO3UIHBIMH CBSI3SIMH C
MPEABITYIIAMHA U TTOCIEAYIONMMHU 3BEHbSIMH. [ 'OMOmoaucaxapuasl, 00pa3oBaHHBIE U3 OCTATKOB IEHTO3HI,
Ha3bIBAIOTCS MMEHTO3aHAMH, a OCTAaTKU T'€KCO3bI - TEKCO3aHAMH.

Oo6miast ¢popmyna nenro3anoB - (CSH804) n, a ¢opmyna rexcozanos - (C6H1005) n. BosbimHCcTBO
MIPUPOTHBIX COSAMHEHUH - 3TO TEKCO3aHbI (Kpaxmal, IeJUTI0I03a, TIIMKOTeH, TeKCTpaHbl U T. J1.).

Kpaxwman. Kpaxman - rmaBHBIN HCTOYHHUK SHEPTUuH pacTeHU. OH COIEPKUTCS B CEMEHAX, KITYOHSIX M KOPHSIX
pacTeHui.

I'maponn3 kpaxmana - 3TO MOATaNHBIA mpolecc. Peakius mnpeBpamieHusl Kpaxmajga B TJIIOKO3Y B
MPUCYTCTBUU CEPHOU KUCIIOTHI ObLTa poBeaeHa B 1811 roay. oTkpbut pycckuit yuensiii K. Kupxrod.

+H,0 +H,0 +H,0
(C6H10Os), > (CgH1Os)y —> CpH20y > nCgH 1,04
KanMaﬂ ,I[eKCTpI/IH MaJIbTO3a O-TJIFOKO3a

OO0pazyeT cuHe-IypIypHBI KOMIUIEKC ¢ paCTBOPOM HoJia kpaxmaiia. [Ipu HarpeBaHuu 1BET UcUe3aeT, a Ipu
OXJIaXKJICHUHM CHOBA CTAHOBUTCS CHHE-(HOJICTOBBIM.
Kpaxmait - rmaBHBIN UCTOYHUK TMUTAHUS PACTEHHM, MPOIYKT mpolecca porocuHTe3a. OCTaTOK TIIFOKO3bI B
MOJIEKYJIe KpaxMaia pacuieruisiercss GepMeHTOM, Korja TpeOyeTcs SHEPTUsl.
['muKoreH - 3TO OpraHUYecKUi yriieBo 1, SKBUBAJICHTHBIM Kpaxmairy. YTIJIeBOIbI, KOTOPbIC HAKAIUIUBAIOTCS B
MIEYCHHU W MBIIIIaX )KHBOTO OPraHnu3Ma.
Henmono3a (nar. Cellula - knertka), momurmtokonupanosa, (C6H1005) n - kpymHBII MONEKYISPHBIMA
YIJIEBOJ, OCHOBHBIE KOMIIOHEHTBI KOTOPOTO OOpa3yroT MeMOpaHbl PAaCTHTENbHBIX KieTok. llemmonosa
MpHUAaeT TKaHSAM PACTEHUN MEXaHMYECKYI0 MPOYHOCTh M 3JacTHYHOCTh. OH 00pa3yeTcss B pacTEHHSIX B
pe3ysbTaTe CI0KHOTO OMOXUMUYECKOTO CHHTE3a IMPOCTHIX YIIIEBOIOB.

[IpocTelmmM HCTOUHUKOM MaKpOMOJIEKYIbI 1eiuTio03bl aBigercs COH1005 - anruapu riaroKo3b

(TIrOKOTIMPaHO3a).
OH
OH
Q HO o
HO O o)
OH
OH &

CrpoeHue 1eT0a03bl
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®U3NYECKUE CBOVCTBA

Lemrono3a wiu Kiie4aTka COJACP KUTCS BO BCEX PACTEHUSIX M 00pa3yeT KIeTOYHYI0 MeMOpany. Llemnromno3sa,
KaK CKeJIeT PaCTeHUH, IPUIACT UM IPOYHOCTH M TACTUIHOCTb.

XJI0TIKOBOE BOJIOKHO cOAepkUT 10 98% uemnmtonos3sl. BonokHa jbHA M KOHOIUIM TakKKe COJEpKaT
nesutono3y. Okoso 50% IpeBeCHHBI COCTOUT U3 IEJUTIONIO3HI.

5.6. JIutepartypa:

OcHoBHas:

1.I'munaka H.JIL. «O6mas xumusi». T.1 yae6.mocodue st By30B- Anmatsl, DBepo 2014.

2. I'mmaka H.JL. «O6mmast xumus». T.2 yaeb.mocobue st By30B- AnmMatsl, DOBepo 2014.

3. 'muaka H.JL. «O6mmast xumus». T.3 yueb.mocodue it By30B- Anmmatsr, DOBepo 2014.

4 I'muuka H.JI. «O06mas xumus». T.4 yue6.mocodue s By30B- Anmatsl, IBepo 2014.

5. OcnanoBa M. K. Xumus : yaeO6uuk myist 11 k1. 001IeCcTB. -TyMaHUT. HallpaBieHus o01eoopa3opar. mk. /
M. K. Ocmanosa, K. C. AyxaaueBa, T. I'. benoycosa. - Anmarsl : Mekren , 2020. - 240 c. : un.)

6. OcmanoBa M. K. Xumus. U.1 : yaeOnuk utst 10 k1. 00IIECTB.-TYMaHHT. HAIIPAaBJICHUS 00Me00pa3oBar.
mk. / M. K. OcnianoBa, K. C. Ayxanuesa, T. I'. benoycosa. - Anmartsr : Mekren , 2020. - 160 c. : u.
7.BepennoBa, JI. I'. Heopranuueckas, kosmouaHas u pusznueckas xumus [ Tekct] : yuebnoe nocodue / JI. T
Bepenmosa, E. B. Heuenypenko. - Anmatsr : New book, 2022. - 216 c.I'muaka H.JI. «O6mas xumus». T.1
yueb.mocobue 175t By30B- Anmatsl, OBepo 2014.

JlomosiHuTEIBHAS

1.babkoB A.B., Xumust yaeOHUK a1 Me1. yauiauil u koyutempkeit. [90TAP-Meaua, 2015-352cr.
2.AnmvabexkoBa A.A. m.jp. IlpakTukymMm 10 HEOPraHWYECKOW XHMHH:y4eO.-MeTon.nmocodrue -AMaThl
:OBepo,2013.

3.I1arcaeB A.K., MambrtoBa B.K., CepumbeToBa K.M., byxap6aesa A.E. «IIpakTukym 1o HEOpraHM4IeCcKOu
XUMUW» - yaeOHO-MeTo 1, mocooue. [lIpimkenT, 2014r.

4 IlatcaeB, A. K. Tectsl mo auctummae "xumus". Y. 1. TecTsl Mo HeopraHM4ecKou, (HU3KOJLIOUTHON
xumun. Y. 2. TecTbl Mo 6MOOPraHUYECKOM XUMUH : TECTHI . - LlIpiMkeHT : b . u., 2013.

5.HTEpHET-CaMT.

5.7. KoHTpOJIbHBIE BONMPOCHI (BONPOCHI, TECThI, 3aJaHUS U T.J1) ..

1. IHonucaxapuapt

2. Kpaxman ruaposmzoBanu ¢ obpazoBanreM 36 T ritoko3bl. CKOJIBKO BOJIBI YIaCTBYET B 3TOW PEAKIIHMH
rujposmsa’?

5.1. Tema Ne33. A3oTHCTbIe OpraHuveckue coeJHHeHNsl. AMHHBI, apOMaTHYeCKHe aMUHBI.

5.2. ue.ﬂb: CTYACHT HOJIKCH 3HATh IMPONU3BOACTBO U UCIIOJIB30BAHUC A30TUCTBIX OPTaHUYCCKUX COC,HHHCHI/Iﬁ,
dAMHUHOB, apOMATUYCCKUX AMHUHOB.
5.3. 33}13‘[1/1 Oﬁy‘leHHﬂ: AMHHBI, apOMATUYCCKUX aMUHbI U UX UCIIOJIB30BAHUC.

5.4. OcHOBHBIE BONPOCHI Te€MbI: UCIIOJIH30BAHUE APOMATHUYECKUX aMHHOB.

1. Tlonucaxapusl.

2. Kpaxman u uesmionosa.

5.5. Meroasbl npenogaBaHusi M o0y4eHusi: padoTa B MaJIbIX TPYNIAX, pelieHue 3a/1a4, JUCCKYCCHUsI
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Teoperuyeckuii oraes
[Ipon3BoaHbBIE ONHOTO, ABYX WM TpeX aTOMOB BOJOPOJa B aMMMAKe, HE 3aMEIICHHBIC AJIKWIBHBIMU
IpyIIaMy, Ha3bIBAKOTCS aMUHAMH.

[Tonyyenue
Peakmmst ranorenankaHoB ¢ amMuakoM (peakmus [odmana). Korma crnuproBoil pacTBOp amMMmmaka
HarpeBalOT C TaJOT€HAJIKaHOM, OOpa3yloTCsl IEpBUYHbIEC, BTOPUYHBIC, TPETUYHBbIE aAMHUHBI U COJIH
YETBEPTUYHOIO aMMOHMs. OTa peakuusi Obuia OoTKpbiTa B 1850 rogy HEMEUKMM XHMHUKOM ABIYCTOM
Bunerensmom I'opmanom. [lepBonayanbHo aMMuak oOpa3yeT aJKUIaMOHHI € rajloreHaaIkaHoOM, KOTOPbIN
3aTeM IMpeBpallaeTcs B aJIKUIaMHUH B U30bITKE aMMHaKa. :

+ = NH;
CH,] + NH, — [CH,NH,]T =——= CH,NH, + NH,|I

WO METHIIAMMOHUI METIIaMUH

OOpazoBaBmIniicss MEPBUYHBIM aMHUH B3aUMOJCHCTBYET CO CIEAYIONMEH MOJIEKYJOW TaloTeHAJIKaHa U
npojospkaercs. B pesynbprate oOpa3yeTcss BTOPUUHBIA aMUH, 3aTE€M COJIb TPETHYHOTO W YETBEPTUUYHOTO
AMMOHUEBOI'O OCHOBAHMU.

+ _  NH,
CH,NH, + CH,] — [(CH),NH,]JT ==—= (CH,),NH + NH,I

Honun IUMETWIaMMOHUHI TUMETHIaMUH

+ NH,
(CH),NH + CH,] —» [(CH),NH]IT === (CH,,N + NH,(I

WOU]T TPUMETUIAMMOHUI TPUMETHIIAMUH

.+_
(CH);N + CHJ — [(CHy,NII"

Hou I TeTpaMeTUIIaMMOHU I

Boccranonenue HUTpoapeHOB (peakius 3MHUHA)

H

C,H—NO, —L»  C4H;—NH,

llll'l'pOGCll]O}l dHHWIHH
B Ka4uCCTBC BOCCT&HOBI/ITCJ‘ICf/i HCIIOJIB3YIOTCA COJIsIHas KHUCJIOTa, CyJ'IB(bI/II[ HaTpu:, MCTAJIJIMYCCKUC
karanu3atopsl (Fe, Zn, Sn) B BoHOpOaHOM cpene U Jp. IpUMEHseMblil. B mpoiiecce BOoCCTaHOBIEHUS, B
3dBUCHUMOCTH OT pH peaKHHOHHOﬁ CpCanbl, 06pa3y10Tc;1 pa3JINYHbIC HpOMC)KyTO‘IHLIe HpOI[YKTBI.
BSaHMO,HeﬁCTBHe raJJOT€HOB C aMMHUAKOM M aMHUHaAMHU. [ AJIOrCHAapPCHbI peal"I/IpYIOT C aMMHAKOM, pCaKiusd C
ICPBUYHBIMUA U BTOPUYHBIMU daMHHAMH IIPOTCKACT B JKECTKHUX yCJ'IOBI/IHX (BbICOKa}I TeMnepaTypa Hn JaBJICHUC,
MEAb U €€ COJIM B KAYCCTBEC KaTaJ'II/ISaTOpa). HepBI/I‘IHLIe ApUuJIaMHUHbI 06pa3YIOTC}I IIpu BSaHMO,Z[efICTBHH C
dAMMHAKOM:
®UBNYECKUE CBOMCTBA
O6LILIHO aJ'II/I(baTI/I‘{eCKI/Ie AMHWHBbI (MCTI/IJ'IaMI/IH, JUMECTUIIaMHUH U TpI/IMeTI/IJ'IaMI/IH) HpeI[CTaBJ'ISIIOT 0060171
6eCI_IBeTHLIe ra3bl, aMHMHBI C 4-15 aToOMaMHn erIepoL[a SABJIIOTCA XXUAKOCTAMM, BBICIIIUEC aMUHBI - TBepI[BIMI/I
BCIICCTBaAMMU.
HpOCTHe dAMHUHBI - MCTHUJIAMHUH, JUMCTUJIAMHH U TpI/IMeTI/IJ'IaMI/IH - OTO I'a3bl, KOTOpLIe XOpOIJ_IO paCTBOpHIOTCSI
B BOJC, KaK 3allax aMMMaka. >KI/IILKI/IC dMUHBI - 3TO XHMAKHC BCIICCTBA, HaXHyII_[I/Ie AMMHAKOM. Bonee
CJIOKHBIC aMHUHBI - 3TO JKUJIKHEC BCIICCTBA, l'IaXHyIlII/Ie pBI6OI7L TSI)KGJ'IBIC AMHHBI - 3TO TBepI[BIe BeIICCTBA 663
3araxa, HC paCTBopI/IMBIe B BOJE. B TEX KC yCJ'IOBI/ISIX aATOMBI yrnepo,ua ABJIAKOTCA HepBI/I‘{HBIMI/I aMHUHaMHU C
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caMOi BBICOKOM TeMIlepaTypoll KHUIEHHs, a CaMON HU3KOM - TPETMUYHBIMM aMHUHaMH. DTO CBSI3aHO CO

CIOCOOHOCTBIO IEPBUYHBIX M BTOPUYHBIX AMUHOB 00pPa30BBIBATH BOJAOPOIHBIC CBS3U, HAPHUMEP CITUPTHI:
XUMHNYECKUE CBOHCTBA

1. Brauane amunsl ropsat Ha Bo3ayxe.4CH3NH2+90,—4CO2+10H,0+2N;

2. AMUHJEp KBIIKBUIIAPMEH 9PEKETTECI TY3 TY3e/Ii.

CH3NH2+HCIl—[ CH3NHz3]CI

H; NH,
Br. Br
+ 3Brp ——» + 3HBr
Br

2,4,6 - TpUOpOMAHMIIMH

[TockonbKy amMHHOTpyMIa SBISETCS 3aMECTUTENEM IEPBOrO MOPSAJKA, OHAa OKa3bIBAeT OTPULIATEIbHBIN
WHIYKTUBHBIA M TOJIOXKUTEIbHBIA Me30MepHbId 3ddekT. CrnenoBaTelbHO, B pe3yjlbTaTe peakUu
ANIEeKTPOUIBHOTO 3aMelIeHHs 00pa3yIOTCsl IPOIYKThI OPTO- U IMapa3aMeleHHsI.
Peakuus ¢ a30THOM KUCTOTOM
a) IlepBuuHble anudaThueckue aMHHBI pEarupyroT C a30THOM KHUCIOTOM ¢ 00pa3oBaHMEM CIUpPTa C
BBIJICJICHUEM a30Ta (JIe3aMUHUPOBAHUE AMUHOB).

R—-NH2 + HNO: R—OH>+ N2 1 + H20
B3anmopeiicTBie MEpBUYHBIX apOMAaTUUECKUX aMHUHOB C a30THOM KUCJIOTOW MPH KOMHATHOM TemIepaType
CJIeyeT 3a 3TOM peakiueit, BBICB0OOXaast PEeHOIT U a30T.
5.6. JIuteparypa:
OcHoBHas:
1.I'muaka H.JL. «O6mas xumusi». T.1 yae6.mocodue mist By30B- Anmatsl, OBepo 2014.
2. I'muaka H.JL. «O6mas xumusi». T.2 yae0.mocodue i By30B- Anmatsl, IBepo 2014,
3. 'munaka H.JI. «O6mas xumusi». T.3 yueb.mocodue s By30B- Anmatsl, IBepo 2014.
4.I'muuka H.JI. «O6mas xumus». T.4 yde6.mocodue s By30B- AnMatsl, IBepo 2014.
5. OcnanoBa M. K. Xumus : yaeOuuk myist 11 k1. oOmecTB.-ryMaHuT. HarpaBieHus 001eo0pa3oBar. kK.
/ M. K. OcnianoBa, K. C. Ayxaauesa, T. I'. Benoycosa. - Anmarsl : Mekren , 2020. - 240 c. : ui.)
6. OcnanoBa M. K. Xumus. Y.1 : yueOnuk mist 10 k1. 001IeCTB. -TyMaHUT. HallpaBjeHUs 0011e00pa3oBar.
mk. / M. K. Ocnanosa, K. C. Ayxanuesa, T. I'. benoycoBa. - Anmatsl : Mekten , 2020. - 160 c. : m
7.BepennoBa, JI. I'. Heopranuueckas, konnouaHas u ¢pusznueckas xumus [ Tekct] : yuebnoe nocodue / JI. I
Bepennona, E. B. Heuenypenko. - Anmartsl : New book, 2022. - 216 c.I'nunka H.JI. «O0mmas xumusi». T.1
yuyeb.nocobue aist By30B- Anmatsl, Osepo 2014.
JlomoJiHMTEIbHAS |
1.babkoB A.B., Xumus yaeOHUK A Me. yaunuin u kouiepkein. [90TAP-Menua, 2015-352cr.
2.AnmabekoBa A.A. u.ap. [IpakTHKyM 110 HEOPraHUYECKOW XUMHH:y4e0.-METO1.I0co0re -AJIMaThI
:OBepo,2013.
3.IlatcaeB A.K., MamsiToBa B.K., CepumberoBa K.M., byxap6aeBa A.E. «I[Ipaktukym mno
HEOPraHNYeCKON XUMUM» - yaeOHO-MeTo 1, mocobue. [lIpiMkent, 2014r.
4.Tlarcaes, A. K. Tectsl o qucuuruinae "xumus". Y. 1. TecTsl o HeopraHudeckoi, pU3KOIUTONTHON
xuMuu. Y. 2. TecTsl Mo 6MOOpraHn4eckoil XuMuu : Tecthl . - llpiMkeHT : b . 1., 2013.
5.MuTepHeT-caur.
5.7. KoHTpo/bHBIE BONPOCHI (BONPOCHI, TECThI, 32JaHUA U T.J) .
1. AMUHBI.
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2. Hanumure ypaBHEHUE peaKLIMKM FOPEHUS ITUIIaMHUHA.
3. Kakoe konmnuecTBO a30Ta 00pasyeTcs npu CxKUraHuu 5,4 r 3TuaamMuHa’?

5.1. Tema Ne34. IlonsiTHe 0 reTepoOUMKJINYECKUX COSTUHEHUSIX

5.2. esb: CTyIEeHT MOJHKEH 3HATH MMPOU3BOJICTBO U UCTIOJIB30BaHUE TETEPOITUKITMYECKIX COSIUHEHHA.
5.3. 3apauu 00yueHusi: TIPOU3BOIACTBO TETEPONUKINICCKIX COCTMHEHUH.

5.4. OcHOBHBIE BONIPOCHI TEMBI:

1. I'eTepOUMKINYECKUE COEAMHEHUS.

2. IIaTnuneHHble reTepoMKIMUECKUe COETUHEHHS C OJJHUM U ABYMS F€TepoaToMaMu.

3. lllecTuuneHHbIE TETEPOLUKINYECKUE COSUHEHUS C OJTHUM U JIByMsI T€T€pOaTOMAMHU.

5.5. Meroas! npenogaBaHusi M 00y4eHusi: padoTa B MaJIbIX IPYNIIAX, PelIeHHe 32124, JUCCKYCCUSA

Teopernueckuit oTaen

['eTeponukIruecke COEIMHEHUSI - STO BEIIECTBA, MOJIEKYJIBl KOTOPBIX SIBISIOTCS ITUKIUYECKUMH H
CoJIepXaT Mo KpaifHeW Mepe OJMH reTepoaToM, OTIUIHBIN OT aTOMa yriepo/ia.

Knaccudukanus reTeponuKkiIndecKux COCIWHEHH OCHOBaHA HA THIIE KOJbIA W KOJIMYECTBE aTOMOB B
KOJIbIIE, TIPUPOJIC TeTePOaTOMa B KOJIBIIE, apOMATHUECKUX CBOMCTBAX ATHX KOJIBIIEBBIX COCTUHECHHIA.

1. B 3aBHCHMMOCTH OT KOJMYECTBA aTOMOB B KOJIbIIE TETEPOIMKIMYECKHE COCIUHECHHS MACNATCS Ha
TPEXUICHHBIC, YETHIPEXWICHHBIC U TATHWICHHBIC.

TpeX4JICHHBIC KOJbIIA

[/ N\ /o Y
0 s l\‘l
IMECTUT'PAHHBIC KOJIbIA

[Tupuaun [Mupumuun (1,3-1ua31H)

H H

l [
KN ™ » "
|
\N) N 0 |
[MupanazuH NUPUMHUANH TUPA3HUH OKCA3UH THAZUH
(1,2-muasun) (1,3-muasun) (1,4-qua3un)
buononuMepsl, KOTOpBIE HETIOCPEICTBEHHO YUAaCTBYIOT B OMOCHHTE3€ OEIKOB M 00eCTIeYnBaIOT XpaHEHHUE U
nepenavyy TreHeTHYecKoW HWHGOpMAalMu BO BCEX JKHUBBIX OpraHM3MaxX, Ha3bIBAIOTCS HYKJICHHOBBIMH
KUCTOTaMH (TIOJTUHYKICOTUIAMHU ).

5.6. Jluteparypa:
OcHoBHas:
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1.I'muuaka H.JIL. «O6mas xumusi». T.1 yue6.mocobue aiist By30B- Anmmatsel, DBepo 2014.

2. I'mmaka H.JL. «O6mmast xumus». T.2 yae6.mocobue st By30B- Anmatsel, DOBepo 2014.

3. 'muaka H.JL. «O6mmast xumus». T.3 yaeb.mocobue st By30B- Anmmatsl, DOBepo 2014.

4.T'muaka H.JI. «O6mas xumusy». T.4 yae6.mocobue 11t By30B- Anmartsl, DBepo 2014,

5. OcnanoBa M. K. Xumus : yueOHUK a5t 11 KJ1. 00IIeCTB.-TYMaHHUT. HAaNIpaBJIeHUs 00IIe00pa3oBar. mkK. /
M. K. Ocnanosa, K. C. Ayxaauesa, T. I'. benoycoBa. - Anmarsl : Mekren , 2020. - 240 c. : un.)

6. OcmanoBa M. K. Xumus. Y.1 : yaeOnuk uist 10 kI, 0OMIECTB.-TYMAaHUT. HAIIPABJICHUS 00e00pa3oBar.
mk. / M. K. OcnianoBa, K. C. Ayxanuesa, T. I'. benoycosa. - Anmartsr : Mekren , 2020. - 160 c. : un.
7.Bepennona, JI. I'. Heopranuueckas, kosnonHas u ¢pusznueckas xumus [ Tekct] : yuebnoe nocodue / JI. T
Bepennosa, E. B. Heuenypenko. - Anmatsr : New book, 2022. - 216 c.I'munka H.JI. «O6mas xumus». T.1
yue0.mocobue 1yst By30B- Anmatsl, OBepo 2014.

JlomosiHuTEIBHAS

1.babkoB A.B., Xumust yaeOHuUK a5t Me. yaunuil u koyuempkeit. [90TAP-Meaua, 2015-352cr.
2.AnvabekoBa A.A. u.gp. IIpakTHKyM 1O HEOPraHWYECKOH XWMHUHU:y4eO.-MeToja.nocoOue -Ammarhl
:OBepo,2013.

3.ITatcae A.K., MamsrtoBa B.K., CepumberoBa K.M., Byxap6aeBa A.E. «I[IpakTukym 10 HEOpraHUIECKOH
XUMHUW» - yaeOHO-MeTo 1, mocodue. [lIpimkenT, 2014r.

4 IlatcaeB, A. K. Tectsl no guctummae "xumusa". Y. 1. Tectsl mo HeopraHU4YECKoH, (PU3KOIUTOMTHON
xumud. Y. 2. TecTsl o 6MoopraHnueckoi XuMuu : tectol . - HpvkenT : b . u., 2013.

S.HTEpHET-CaMT.

5.7. KonTpoJibHbIe BONPOCHI (BONPOCHI, TECThI, 321aHUS U T.1) .:

1. I'eTepouMKINYECKUE COCAMHEHUS

5.1. Tema Ne3S. HykjienHoBble KHCJIA0Tbl. CHHTeTHYeCKHE BHICOKOMOJIEKYJIsIPHbIE COeIMHEHMS.

5.2. lleJib: CTYICHT JOJHKEH 3HATh IPUMEHEHHE BEICOKOMOJIEKYIIIPHBIX COEIMHEHUIMA
5.3. 3apauu o0yuenusi: [I[ponu3BoACTBO, CTPYKTYpa, CBOMCTBA BEICOKOMOJIEKYIISIPHBIX COEIMHEHHUIA.

5.4. OcHOBHbBIE BONIPOCHI TEMbI:
1. BbICOKOMONEKYIISIPHBIE COSTUHEHUSY
5.5. Metoasb! npenogaBanus U 00ydeHus: paboTa B MaJbIX TpyINnax, peleHue 3aaad, JUCCKYCCHs

Teopernyeckuii oraesn

Hyxnennoseie kuciotsl (J1aT. Nucleus - siaqpo) 6b111 BriepBbie OTKpbITH B 1868 roay. IlIBeiinapckuii XuMuk

HNorann ®@punpux Mumiep oTkpbul sapo kietku. [Tozxe aHamornyHble BemiecTBa ObUIM 0OHAPYKEHBI B

MPOTOTIIa3ME KIIETKH.

['eTepounknnueckie OCHOBAHHUSA, COCTABIISIIOLUIME HYKJIEMHOBBIE KHUCIOTHI, SIBJIAIOTCS MPOU3BOJIHBIMU

NypuHOB W mNUpUMHUAWHOB. OCHOBaHMS MypUHOBOW Tpymnmbl - afgeHuH (A) u ryanuH (Q):
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JIHK conepuT ajieHuH, r'yaHlH, TUTO3UH U TUMUH, a PHK conep:xut aneHns, ryaHuH, HIUTO3MH U YPALIHIL
SIBneHue JaKTaMHO-JIaKTUMOBOM TayTOMEPUHM XAPAaKTEPHO Ul T'yaHWHA, ypauuia, TAMUHA U [UTO3UHA!
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Cpenn MHOTOYMCIIEHHBIX BEIIECTB, BCTPEUANOIIMXCS B TMPUPOJC, PE3KO BBIICTSAETCS TPYIna
COCIMHCHUH, OTIUYAIONIUXCS OT IPYTMX OCOOBIMU (PU3WYECKUMH CBOMCTBAMH, BBICOKOU BS3KOCTHIO
pPacTBOPOB, CIIOCOOHOCTHIO 0OOPA30BHIBATh BOJIOKHA, TUICHKH U T./I.
K M BemecTBaM OTHOCSTCS: TIEJUTIONI03a, IUTITHMH, IEHTO3aHbl, KpaxMall, 0eJTKU U HYKJICMHOBBIE KUCIIOTHI,
IIUPOKO PaACIpOCTPAaHEHHBIE B PACTUTEIHPHOM W JKHBOTHOM MHpE, TJ€ OHU OOpa3yloTcs B pe3yibTaTe
AKHU3ZHEJESATEIbHOCTH OpraHu3Ma.
BricokoMONIeKyIsIpHbIE COEIMHEHUSl TONMYYMJIM CBOE Ha3BaHME BCJEACTBHUE OOJBUIONW BEJIWYUHBI HX
MOJIEKYJISIPHOTO Beca, OTIMYAIOLIUE WX OT HU3KOMOJIEKYJISPHBIX BEIECTB, MOJEKYJSPHBIN BEC KOTOPBIX
JIMIIb CPABHUTEJIHLHO PEAKO JOCTUTAET HECKOJIBKHUX COTEH. B HacTosimiee Bpemst mpuHATO OTHOCUTH K BMC
BEIIIECTBA C MOJIEKYJIIpHBIM BecoM Oosee 5000.
Monekynet BMC Ha3piBaloT MakpomoJsieKkynamu, a xumuio BMC — xumMuell MakpoMoOJeKyln u
MaKpOMOJIEKYJISIPHON XUMUEH.
B pe3ynpTaTe MHOTOYHMCIIEHHBIX COEIMHEHH, OCYIIECTBICHHBIX OIPOMHON apMuel XUMUKOB, (GU3UKOB U
TEXHOJIOTOB, OBIJIO YCTAHOBIIEHO HE TOJBKO CTPOEHHE HEKOTOPBIX MpupoAHbix BMC, HO u HaliieHbl MyTH
CHUHTE3a MX 3aMEHHTENIel M3 JOCTYIHBIX BUJOB IMPHUPOJHBIX BUIOB ChIpbA. BO3HHUKIM HOBBIE BHJbI
MIPOMBIIIJIEHHOCTH, HA4ajoCh MPOU3BOJICTBO CHUHTETHYECKOTO KaydyKa, MCKYCCTBEHHBIX CHHTETHUYECKUX
BOJIOKOH, IJIJACTUYECKUX MAcCC, JJAKOB U KPAacOK, 3aMEHHUTENEH KOXU U T.1. Ha nmepBbIX mapax CHHTETUYECKHE
MaTepuaabl HOCHJIM XapaKTep 3aMEHHUTENIeH MPUPOIHBIX MaTepuaioB. B HacTosilee Bpems B pe3ylbTaTe
ycrexoB B xumuu U ¢uznke BMC u ycoBepiIeHCTBOBaHHS TEXHOJOTHUH WX MPOU3BOJACTBA, Onaromaps
MPUHIUIHATFHON BO3MOKHOCTH COUYETATh B OJTHOM BEILIECTBE JIFOOBIE )KeTaeMble CBOMCTBA, CHHTETUUECKUE
BMC mnocTteneHHO MpPOHUKAIOT BO BCe O0JACTH MPOMBILIUICHHOCTH, TJI€ OHU CTAHOBSATCS COBEPILEHHO
HE3aMEHHUMBIMHU KOHCTPYKIIMOHHBIMH U aHTUKOPPO3UUHBIMH MaTepHalaMu.
Bbonpmoe yncino BMC noiy4aroT CHHTETHYECKUM ITyTeM Ha OCHOBE MPOCTEHIIINX COSAMHEHU U 3JIEMEHTOB
He(TAHOTO, YIIIEXUMHUYECKOT0, JIECOXUMUYECKOTO M MUHEPAILHOTO MTPOUCXOKACHUS B PE3YIbTaTe PeaKIuil
MOJIMMEPHU3aIH, TOJUKOHICHCAIIMM U XMUMHUYECKUX TMPEBPAIICHUN OJHHUX MOJUMEPOB (MPUPOAHBIX H
CUHTETHYECKUX) B Apyrue. Ocolyro rpymmy COCTaBISIOT HEOpraHHMYECKHe MOJMMEpH! (TIacTHUYHas cepa,
CWJIMKATHI U JIp.).

B 3aBucumoctu ot ctpoenust ocHoBHOM e BMC nenstcs Ha TMHEHHbIE, pa3BETBICHHBIE U TPEXMEPHBIE
(mpoctpaHcTBeHHBIE) CTPYKTYphl. [Tonumepsl — BeicokoMonekynsipabie coeaunenus (BMC), BemiectBa ¢
BBICOKOW MOJIEKYISIPHOM Maccoii (0T HECKOMBKUX THICAY IO HECKOJIBKUX MUJUTHOHOB), B KOTOPBIX aTOMBI,
COCIMHEHHBIE XUMHUYECKHMMH CBS3SIMH, OOpa3yloT JIMHEWHBIE WM pa3BETBICHHBIC IIETH, a TaKXKe
MIPOCTPAHCTBEHHBIE TpPEXMEpPHBIE CTPYKTYpbl. K monumepam OTHOCATCS MHOTOYHUCIICHHBbIE MNPUPOIHbBIE
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COEIMHEHUS: OEJIKM, HYKJIEMHOBBIE KHMCIOTBHI, L0033, KpaxMmal, KaydyK U Jpyrue OpraHudyeckue
BemecTBa. JIMHEWHbIC M Pa3BETBIICHHBIE IS MOYKHO MIPEBPATUTH B TPEXMEPHBIC TEHCTBUEM XHUMHUYECKUX
areHTOB, CBETA U paJualliy, a TAaK)Ke MyTeM «CIIMBaHU» (ByJKaHU3alKK). B kauecTBe MpuMEpoOB MOKHO
MIPUBECTU BYJIKAHU3AIMIO KaydyyKa, OTBepAcHUE (HeHOIPOPMATBICTHIHBIX, SMOKCUIHBIX U MOTUIPUPHBIX
cMoJ1, 0Opa3oBaHUE MPOYHBIX IUICHOK U MOKPBITHIA U3 BBICBIXAIOIIMX MAaCe, IPUPOTHBIX CMOJI, ATIOKCHIOB
U Jp.

Jluneiineie BMC Moryt uMeTh Kak KpUCTAUTMYECKYIO, TaK U aMOp(PHYIO (CTEKI000pa3HyI0) CTPYKTYpY.
Pa3BeTBiICHHBIC W TpEeXMEPHBIE MOJMMEPHI, KaK MPaBWIIO, SIBISIOTCS amMop(dHbIME. [Ipn HarpeBaHWM OHU
MEPEXO/IAT B BBICOKOAIACTUYECKOE COCTOSTHUE MOJOOHO KaydyKy, pe3MHe U ApYyruM snactomepam. [lpu
NEUCTBUM 0CO00 BBICOKHX TeMIEepaTyp, OKUCIUTENeH, KHUCIOT W MIeJIo4Yel OpraHuyeckue W
aneMeHnTooprannyeckue BMC monBepraiorcs NOCTENEHHOMY pasliocKeHHI0, 00paszys ra3zoo0pasHbIE,
KUJKUE U TBEp/bIE (KOKCHI) COEAMHEHUS.

OU3NKO-MEXaHUYECKUE CBOWCTBA JMHEHHBIX W PA3BETBICHHBIX IMOJMMEPOB BO MHOTOM CBS3aHBI C
MEXMOJIEKYJIIPHBIM B3aMMOJICHCTBUEM 3a CUET CHJI TOOOYHBIX BAJICHTHOCTEH. Tak, HampuMep, MOJIEKYJIIbI
LEJUTIONIO3bl B3aUMOJICUCTBYIOT MEXIy COOOW MO BCEH JJIMHE MOJIEKYN, M 3TO SIBJIEHHE OoOecreyuBaeT
BBICOKYIO ITPOYHOCTD IEJITIOIO03HBIX BOJIOKOH. A Pa3BETBJICHHbIE MOJIEKYJIbl KpaxMaja B3auMOJAECHCTBYIOT
JUIIb OTAENBHBIMH Y4YacTKaMH, MO3TOMY HE€ CIOCOOHBI 00pa3oBbIBaTh MpPOYHBIE BOJIOKHA. OcoOEHHO
MIPOYHBIE BOJIOKHA JIAI0T MHOTHE CHHTETHYECKUE TOJMMEPHI (MTOJTHAMUIBI, TTOJUI(DHUPHI, TTOTUTTPOTIAIIEH U
Ip.), IMHEWHBIE MOJIEKYJIBI KOTOPBIX PACIIOIOKEHBI BIOJIb OCH PACTHKEHUS. TpexMepHbIe CTPYKTYPBI MOTYT
JUIIE BPEMEHHO JeOPMHUPOBATHCS TMPHU PACTHKEHUH, €CIM OHH HMMEIOT CPAaBHHUTEIIBHO PEIKYI0 CETKY
(mo106HO pe3uHe), a MPU HATUYHH TYCTOMW MPOCTPAHCTBEHHON CETKH OHU OBIBAIOT YIIPYTUMHU WA XPYITKUMH
B 3aBUCUMOCTH OT cTpoeHusi. BMC nensitcs Ha 1Be OoJbIiIMe TPYIIIBI: TOMOLICTIHBIE, €CIIH LIETIb COCTOUT U3
OJINHAKOBBIX aTOMOB (B TOM 4Hclie KapOOIEemHbIE, COCTOSIIME TOJIBKO M3 YIVIEPOJHBIX aTOMOB), U
reTepolIeTIHbIe, KOTJa IeMb BKIIOYAeT aTOMBl Pa3HBIX AJIEMEHTOB. BHYTpH 3THX TIpynm MNOJUMEpbI
MOAPA3ENAIOTCS Ha KJIACChl B COOTBETCTBUU C MPUHATHIMU B XUMHUYECKON HAyKe IPUHIIUIIAMU .

5.6. JIuteparypa:

OcHoBHas:

1.I'muaka H.JL. «O6mas xumus». T.1 yae6.mocodue myist By30B- Anmatsl, DBepo 2014.

2. I'muaka H.JI. «O6mas xumusi». T.2 yae0.mocodue i By30B- Anmatsl, IBepo 2014.

3. I'munaka H.JI. «O6mas xumusi». T.3 yaeb.mocodue s By30B- Anmatsl, IBepo 2014,

4.I'muuka H.JI. «O6mas xumus». T.4 yde6.mocodue s By30B- AnMatsl, IBepo 2014.

5. OcnanoBa M. K. Xumus : yaeOHuk 1y1st 11 ki1, 001I€CTB. -TyMaHUT. HallpaBeHus o0meoopa3oBar. mk. /
M. K. Ocnanoga, K. C. Ayxanuesa, T. I'. benoycosa. - Anmarts! : Mekren , 2020. - 240 c. : un.)

6. OcnanoBa M. K. Xumus. Y.1 : yueOnuk st 10 k1. oO1iecTB.-ryMaHuT. HalpaBieHus 001eo0pa3oBar.
mk. / M. K. Ocnanosa, K. C. Ayxanuesa, T. I'. benoycoBa. - Anmatsl : Mekten , 2020. - 160 c. : m.
7.BepennoBa, JI. I'. Heopranuueckasi, koymouaHas u pusndeckas xumus [ Tekct] : yuebnoe nocodue / JI. I
Bepennona, E. B. Heuenypenko. - Anmartsl : New book, 2022. - 216 c.I'nunka H.JI. «O0mmas xumusi». T.1
yuyeb.nocobue aist By30B- Anmatsl, OBepo 2014.

JlomoJiHMTEILHAS |

1.babkoB A.B., Xumus yaeOHUK A5 Me. yaunuil u komtemxeil. [D0TAP-Menua, 2015-352cr.
2.AnmabexkoBa A.A. u.gp. IIpakThkym IO HEOpPraHMYECKOW XMMHH:y4eOl.-MeToJ.1ocodue -AIMaThl
:OBepo,2013.

3.IlatcaeB A.K., MambrtoBa B.K., CepumberoBa K.M., Byxap6aeBa A.E. «IIpakTukym o HeopraHu4eckoit
XUMHW» - yaeOHO-MeToa, mocobue. [llbimkenT, 2014r.

4.TlatcaeB, A. K. Tectsl mo aucuurummHe "xumus". Y. 1. TecTsl o HeopraHu4yeckoH, (HPU3KOIIIOUAHOM
xuMun. Y. 2. TecTsl Mo 6MOOpPraHu4ecKoil XuMuu : TecThl . - lllpiMkenT : b . u., 2013.

5.1HTepHeT-cauT.
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5.7. KoHTpoO/IbHBIE BONPOCHI (BONPOCHI, TECThI, 32JAHUA U T.J) ..
1. CuHTeTHYECKHE BBICOKOMOJIEKYISIPHBIE COCTUHEHUSI.
2. IIpou3BOACTBO, CTPYKTYpa, CBOMCTBA, IPUMEHEHHE BHICOKOMOJIEKYJIAPHBIX COSTUHEHUH.

5.1. Tema Ne36. Xumust no1umMepoB.

5.2. Ileib: CTYACHT JOJKEH 3HATh XMMHUYECKHUE CBOMCTBA MOJIMMEPOB.

5.3. 3apayu o0yuenus:

5.4. OcHOBHBIE BONIPOCHI TEMBI:

1.[Tonumepsl.

5.5. Metoasb! npenogaBanus U 00ydeHus: padoTa B MaJIbIX TpyINnax, peleHue 3aaad, JUCCKYCCHs

Teopernyeckuii oraes

buononumepsl, KOTOphIE HEMOCPEICTBEHHO YYacTBYIOT B OHMOCHMHTE3€ O€lKOB U 00ecleyuBaroT
XpaHEeHHe M TIepefady TeHeTHYecKoM HMHGOpMalMi BO BCEX JKMBBIX OpraHM3Max, Ha3bIBAIOTCS
HYKJIEHHOBBIMH KUCJIOTaMH (IOJIMHYKJICOTHIAMU ).

Xnmusg MOJIMMEPOB U3YUACT KUHCTUKY, KaTalln3, MCXaHHU3M PCAKIIUH IMMOJIMMEPU3alUU, IMMOJIMKOHACHCAIIUN,
MOJMITPUCOCANHEHUS, TTOJTUMCPAHAIOTHYHUX npeo6pa3013aH1/n71, ACCTPYKIIMK W CIIWBAHUA ITOJIMMEPOB,
MPOLIECCOB MX CTAOMIM3AIUHU U IPYTUX XUMUYECKUX MPEBPAILICHUH.

XuMus MOJIMMEPOB YCTAaHABIMBAET B3aMMOCBSA3b MEXKAY XMMHUECKUM CTPOCHHEM M YCIOBHUSIMH CUHTE3a
CO CTPYKTYpOM M CBOMCTBAMH BBICOKOMOJIEKYJSAPHBIX COeqMHEHUI. Mccmenyer, B CBSI3M C XUMUYECKUM
cTpoeHueM, puznyeckue mpeoOpa3oBaHus B OJMMEPAX U UX PACTBOpaX, a TAKXKE CTPYKTYpY, pusndeckue,
(bu3MKO-MEXaHUYECKUE CBOWCTBA IMOJIMMEPOB, MOBEPXHOCTHBIE, MeX(]a3Hble U Jpyrue SIBICHUS,
MIPOUCXOJISIINE B MOJTMMEPHBIX CUCTEMAaX U KOMIIO3UTAaX.

OCHOBHBIE HAITPABJICHUS UCCIIECTOBAHMI

CuHTe3 MOHOMEPOB, HOBBIX HHUIIUUPYIOIINX U KATATUTHYECKUX CUCTEM, OJIMTOMEPOB AJIs MOJIy4eHUs Ha
UX OCHOBE JIMHEIHBIX, PA3BETBIEHHBIX U CETUYATHIX OJIUMEPOB .

N3ydenue peakuuii nmonMMepu3anuu, NOJIUKOHIACHCAIIUH, TOJUIIPUCOEIMHEHUS, TIOTUT€TEPOLIU KITU3aIHH
MEeXaHHU3Ma U KHHETUKU 3TUX PEaKIUi, BIUSHUSA CTPOCHHS MCXOIHBIX PEareéHTOB U YCJIOBHM CHHTE3a Ha
3aKOHOMEPHOCTH peaklui U CBOWCTBA OJIUMEPOB.

W3yueHne MeXaHHW3MOB peaklui CHHTE3a W XHMUYECKUX MPEBpalICHUIl B BBHICOKOMOJIEKYISIPHBIX
COeMHEHUSX ToJ JeicTBUeM Y@, na3zepHOH, paJlalMOHHOTO M APYroro OOIy4YeHHs, YCTaHOBJICHHE
B3aMMOCBSI3€H MEKy MEXaHU3MOM PEAKIUi U CBOMCTBAMU MOJTYYUBIIUXCS COSTUHEHHM.

HccnenoBanue XMMUYECKUX TMPEBpAIlEHUN B MOJMMEpax U MOJMMEPHBIX CHCTEMax, UX MEXaHU3Ma U
3aKOHOMEPHOCTEIA.

N3ydeHne mporeccoB TEPMUUECKOM, TEPMOOKUCIUTEIHHON, CBETOBOM, MEXaHUYECKOW M OMOJIOTUYECKOU
JNECTPYKIMHU U CTa0MIIN3AlMU [TOJIMMEPOB; CO3/JaHUE HOBBIX CTA0MIIN3aTOPOB, U3YUEHUE UX ACHCTBHUS.
N3ydyeHne 3akoHOMEpHOCTEH CHHTe3a OJOK-COMOJMMEPOB, MPHUBUTBIX M CETYATHIX IMOJIHMEPOB,
B3aMMOTIPOHUKAIOLINX MOJIMMEPHBIX CETOK, MEXaHU3Ma X (OPMHUPOBAHUS, YCTAHOBICHHS B3aUMOCBSI3U
HX CBOMCTB CO CTPYKTYPOU.

W3yueHune CTpyKTyphl M (PU3MKO-XMMHUYECKHX CBOWCTB MOJMMEPOB, UX PACTBOPOB U T'€TE€POT€HHBIX
MIOJINMEPHBIX CUCTEM.

HccnenoBanue MOBEPXHOCTHBIX U MEK(A3HBIX SIBIEHUI B MHOTOKOMIIOHEHTHBIX MOJIMMEPHBIX CUCTEMaX,
UX CTPYKTYpPBI U CBOMCTB.

N3yuenne (u3nyeckux MpoLeccoB B MOJIMMEpax M MOJMMEPHBIX CHCTEMax B CBSI3U C UX COCTaBOM M
XUMHUYECKUM CTPOEHUEM NOJMMEPHON MATPULIBI.
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XuMudeckue ¥ (PU3UKO-XUMUYECKHE OCHOBBI (OPMUPOBAHUS KOMIIO3UIIMOHHBIX W MEMOpaHHBIX
MTOJIMMEPHBIX MaTEPHAJIOB.

5.6. JIutepartypa:

1.I'mnuaka H.JIL. «O6mas xumusi». T.1 yae6.mocobue mis By30B- Anmmatsel, DBepo 2014.

2. I'mmaka H.JL. «O6mmast xumus». T.2 yae6.mocobue st By30B- Anmmatsl, DOBepo 2014.

3. 'muaka H.JL. «O6mmas xumus». T.3 yueb.mocobue mis By30B- Anmmatsl, DOBepo 2014.

4.T'muaka H.JI. «O6mas xumus». T.4 yae6.mocobue 11 By30B- Anmartsl, DBepo 2014,

5. OcnanoBa M. K. Xumus : yaeO6uuk myist 11 k1. 001IecTB. -TyMaHUT. HallpaBiaeHus o01eoopa3opar. mk. /
M. K. Ocmnanosa, K. C. Ayxaauesa, T. I'. benoycosa. - Anmarsl : Mekren , 2020. - 240 c. : un.)

6. OcmanoBa M. K. Xumus. U.1 : yaeOnuk uist 10 k1. 00IIECTB.-TYMAaHUT. HANIPABJICHUS 00e00pa3oBar.
mk. / M. K. OcnianoBa, K. C. Ayxanuesa, T. I'. benoycosa. - Anmater : Mekren , 2020. - 160 c. : u.
7.Bepennona, JI. I'. Heopranuueckas, kosnonHas u ¢pusznueckas xumus [ Tekct] : yuebnoe nocodue / JI. T
Bepennosa, E. B. Heuenypenko. - Anmatsr : New book, 2022. - 216 c.I'munka H.JI. «O6mas xumus». T.1
yue0.mocobue s By30B- Anmatsl, OBepo 2014.

JlomosiHuTEIBHAS

1.babkoB A.B., Xumust yaeOHUK 151 MeT. yauaunl u koyutempkeit. [90TAP-Meaua, 2015-352cr.
2.AnvabekoBa A.A. u.gp. [IpakTHKyM TO HEOpPraHWYECKON XWMHUH:ydeO.-MeToja.noco0ue -Ammarhl
:OBepo,2013.

3.ITatcaes A.K., MamsrtoBa B.K., CepumberoBa K.M., ByxapbaeBa A.E. «IIpakTukyMm 1o HeOpraHu4ecKoi
XUMHUW» - yaeOHO-MeTo, mocodue. [lIpimkenT, 2014r.

4 IlatcaeB, A. K. Tectsl no auctummae "xumus". Y. 1. TecTbl Mo HeopraHu4ecKou, (HU3KOJLIOUTHON
xumun. Y. 2. TecTbl Mo 6MOOPraHUYECKOM XUMUH : TECTHI . - LlIpiMkeHT : b . u., 2013.

5.HTEpHET-CaMT.

5.7. KoHTpOJIbHBIE BONPOCHI (BONPOCHI, TECThI, 3aJaHUSI U T.1).:

1. XumMusi moauMepoB.

5.1. Tema Ne37. OcHOBHbIE HAY4YHbI€ IPUHIMIILI COBPEMEHHOH XUMHY€CKON TE€XHOJIOTUH

5.2. Ileib: CTYACHT JOJKEH 3HATh SHEPTreTUKY XMMUYECKUX MPOU3BOJICTB.

5.3. 3agauu o0ydenusi: CriocoObl U3BJICUCHUS METAJUIOB. [IpOM3BOICTBO YyryHa.

5.4. OcHOBHBIE BONPOCHI TEMBbI:

1. Xumus noamumepos.

5.5. Metoasb! npenogaBanus U 00ydeHus: paboTa B MaJbIX TpyINnax, pelieHue 3aaad, JUCCKYCCHs

Teopernyecknii oraesn
B ycrnoBusX MOCTOSIHHOTO Pa3BUTHUS HAYKM W MPOMBIIIJICHHOCTH XUMHUS U XMUMHYECKas TEXHOJOTHS
MpeiaraloT MUpPY MOCTOSIHHBIE MHHOBAIMU. Kak mpaBuiio, UX CyTh 3aKII0YaETCsl B COBEPIIICHCTBOBAHUU
METO/I0B MepepabOTKH ChIPbs B MPEAMETHI MOTPEOICHUS U/UIH CPeNICTBA MPou3BoACTBa. [Iporcxoaut 3To
Onmarofaps 1ejaoMy psiay IpOIECcCOB.

Hoebvle xumuueckue mexnonozuu no3eo0iaom:
BBoauTh B XO3SIIICTBEHHYIO ACSITEIBHOCTh HOBBIE BUJIbI CHIPhSI U MAaTEPHAJIOB;
[TepepabaTbiBaTh aOCOTIOTHO BCE BUIBI CHIPHS;
3aMeHsITh IOPOTOCTOAIINE KOMIIOHEHTHI 00Jiee Je1IeBEIMU aHAJIOTaMU;
KoMrinekcHo ucmoib30BaTh MaTepUabl: MOIy4aTh U3 OJHOTO BUIA CHIPbS pa3Hbie MPOIYKTHI U HA000POT;
PanmonanbHO pacxoioB, BTOpUYHAS TepepadoTKa.
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MosxHO cKa3aTb, 4TO OOIIas XMMHYECKas TEXHOJIOTHs, BO MHOIOM IIepepaclpeieisieT U Peryiupyer
MIPOM3BOJICTBEHHBIC MPOILECChI, YTO HAa CETOJMHSIIHWKA JIHb OUYCHb aKTyalhbHO B CHJIy MHOXECTBA
MOJIOKUTEITBHBIX (JAKTOPOB, MMEIOIIUX 3HAYCHUE JIJIS JIFOJICH, CBSA3aHHBIX C IIPOMBIIUICHHOCTHIO.
B cBsi3u ¢ moBBIIEHHEM HMHTEpEca K HKOJIOTHYECKON CUTYyallMd B MHUPE BO3POC CIPOC HA WHHOBAIUH,
CIOCOOHBIE ONTHMHU3HPOBATH MPOLECCHI MPOU3BOICTBA, YMEHBIIUTH O0BEMBI PACXOyeMOTO CBHIPhS. JTO
KacaeTcsl TaKk)Ke JHEPreTUYecKuX 3arpar. JlaHHBIH BHJ PECYpCOB SBJISETCS OUYCHb IEHHBIM B pPaMKax
MPOU3BOJICTBA, TOTOMY 3a €ro pacxXxoJOBaHHEM HEOOXOIMMO CIEAUTh W 10 BO3MOXKHOCTH
MUHUMHU3UpOBaTh. C 3TOW MENbI0 CEroJHsS AaKTUBHO pa3palaThIBAIOTCA M BHEIPSIOTCS JHEPro- M
pecypcocOeperatoiiye Mmporeccbl B XUMUYecKOW TexHonoruu. C HuX MOMOIIBI0 MPOU3BOJCTBO
PalMOHATM3UPYIOT, IPEOTBPAIasl Ype3MEPHBIC 3aTPAThl PACXOJHBIX MATEPHAIOB PA3HBIX KATETOPHUH.
Takum 00pazoM, yMEHbIIAETCS BPEAHOE BO3JIEHCTBUE TEXHOJOTMM XHMMHUYECKOTO MpPOU3BOJCTBA U
AHTPOTIOTEHHBIX (PAKTOPOB HA MIPHUPOTY.
XuMUYecKasi TeXHOJIOTHS B MPOMBIIIICHHOCTH Ha CETOAHSIHUN JIeHh CTaja HEOThEMJIEMOW YacCThIO
MIPOLIECCOB M3rOTOBJIEHUS! KOHEYHOrO MpoaykTa. CII0XHO OCIOPUTH TOT (akT, YTO MMEHHO 3Ta cdepa
YeJI0BEYECKOM JeSITENbHOCTH OKa3bIBAaeT HanboJjiee MaryoHOe BIIMSHUE HA COCTOSHUE TJIAHETHl B LIEJIOM.
HNMeHHO mO3TOMY y4yeHbIE JeJIal0T BCE BO3MOXKHOE JUI MPEAOTBPAILIEHUsI SKOJIOTHUECKON KaTacTpoQbl,
XOTSI TEMIIBI TTOMYJIIPU3AINN U BHEAPSHUS TAKUX Pa3pabOTOK BCE €Ile HeJIOCTATOYHBI.
[TpuMmeHeHHe COBPEMEHHBIX XUMHUYECKUX TEXHOJIOTHI CIIOCOOCTBYET YIIYUIICHUIO COCTOSHUS TIPUPO,TBI
, MUHUMU3HPYS 00hEMBI HCIIOIB3YEMbIX B MPOU3BOJICTBE MAaTEPHAIIOB, 00ECIIeUnBas 3aMEHY TOKCHIHBIX
BeIeCTB OoJiee 0€30MaCHBIMU 1 BHEIPEHNE B TPOU3BOJICTBO HOBBIX COSAMHEHHH 1 T. /1. B 3a1aueli siBisieTcst
BOCCTaHOBJICHHE YyIIepOa, HAHECEHHOTO OKpY)Kalollled cpeie: HCTOIIEHUE PEeCypCcoB IIJIaHETHI,
3arpsizHeHue atMocdepsl. Ha mpoTshkeHuH mociaeqHuX JIeT 0COOEHHO aKTUBHO IMPOBOMSTCS Pa3iIUYHbIE
UcclenoBaHus B cepe SKOJOTUM U pallMoOHaIM3allMK BIUSHUS MPOU3BOJCTB HAa OKPYKAIOLIYIO CpErdy.
OO0s3aTtenbHBI  XapakTep MpuoOperaeT coBMemeHne >()PEKTUBHON NEATCTLHOCTH TPEANPUSATHS C
0€30MacHOCTHIO0 M HETOKCUYHOCTHIO KOHEUHBIX TPOIYKTOB.

5.6. JIuteparypa:
1.I'muaka H.JL. «O6mas xumus». T.1 yae6.mocodue myist By30B- Anmatsl, OBepo 2014,
2. I'muaka H.JL. «O6mas xumusi». T.2 yae0.mocodue i By30B- Anmatsl, IBepo 2014.
3. I'munaka H.JI. «O6mas xumusi». T.3 yaeb.mocodue s By30B- Anmatsl, IBepo 2014.
4.I'muuka H.JI. «O6mas xumus». T.4 yde6.mocodue s By30B- AnMatsl, IBepo 2014.
5. OcnanoBa M. K. Xumus : yaeOHuK 1151 11 KJ1. 00IIECTB. -TYMaHUT. HallpaBeHUs 001meo0pa3oBar. mkK. /
M. K. Ocmanosa, K. C. AyxaaueBa, T. I'. benoycoBa. - Anmarsl : Mekrenn , 2020. - 240 c. : ui.)
6. OcnanoBa M. K. Xumus. Y.1 : yueOnuk st 10 k1. oO1iecTB.-ryMaHuT. HalpaBieHUs 001eo0pa3oBar.
mwk. / M. K. Ocnanosa, K. C. Ayxanuesa, T. I'. benoycosa. - Anmatsl : Mekten , 2020. - 160 c. : m.
7.BepennoBa, JI. I'. Heopranuueckas, konnouaHas u ¢pusznueckas xumus [ Tekct] : yuebnoe nocodue / JI. I
Bepennona, E. B. Heuenypenko. - Anmartsl : New book, 2022. - 216 c.I'nunka H.JI. «O0mmas xumusi». T.1
yuyeb.nmocobue A By30B- Anmatsl, OBepo 2014.
JlomoJiHMTEIbHAS |
1.babkoB A.B., Xumus yaeOHUK A Me. yaunuil u kouiepkein. [90TAP-Menua, 2015-352cr.
2.AnmabexkoBa A.A. u.gp. IIpakTukym 1O HEOpPraHMYECKOW XMMHH:y4eOl.-MeToJ.1ocobue -AIMaThl
:OBepo,2013.
3.IlatcaeB A.K., MamsitoBa B.K., CepumberoBa K.M., byxap6aeBa A.E. «IIpakTukym 1o HeopraHn4eckoi
XUMUNY - yaeOHO-MeToa, nocobue. IlIpimMkenT, 2014r.
4 TlatcaeB, A. K. Tectsl mo aucuumuimHe "xumus". Y. 1. TecTsl o HeopraHu4yeckoH, (HPU3KOIIIOUAHOM
xuMuu. Y. 2. TecTsl Mo 6MOOpPraHN4ecKoil XMMHH : TecThl . - [lpiMkeHT : b . 1., 2013.
5.1HTepHeT-cauT.
5.7. KoHTpo/1IbHBIE BONPOCHI (BONPOCHI, TECThI, 32JaHUS U T.J).:
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1.
2.

Croco06bl U3BIICUCHUST METAILIOB.
[Ipou3BoaCTBO UyryHa.

5.1. Tema Ne38. O0o01ieHre YPOBHSI 3HAHUI 110 KYPCY OpPraHM4ecKoi XMMMU.

5.2. Ileib: CTY/IGHT JOJDKEH 3HATh BCE TEMBI Kypca OpraHM4eCcKOi XUMUU.

5.3. 3agauu o0yuenusi: DopMUpoBaHUE 3HAHUI 1O TPOUICHHBIM TEMaM.

5.4. OcHOBHBIE BONIPOCHI TEMBI:

1.LAM. Teopus xumuueckoro ctpoeHus byrnepoBa. Kiaccudukanus u HOMEHKIATypa, H30MEpHs

op

O 00 3O L B~ W

TaHUYECKUX COEIUHEHHI.

. AJIKaHbI, TOMOJIOTUYECKHM Psifi, CTPOEHUE, U30MEPHU3ALIUS, CBOMCTBA, MTOJYyYEHHUE, TPUMEHEHHE.

. [lMknoankaHsl, TOMOJIOTHYECKHUE PSI/IBI, CTPOCHUE, N30MEPHU3ALINS, CBOWCTBA, TOJIyYeHUE, IPUMEHEHHE.

. ATIKEHBI, TOMOJIOTHYECKUH Psifl, CTPOCHHUE, N30MEPU3aALUs, CBOMCTBA, OJIyYeHHE, IPUMEHEHHE.

. AnIKaJIMeHbl, TOMOJIOTUYECKUI Psijl, CTPOCHHE, N30MEpHU3alis, CBOMCTBA, OJydYeHNE, TPUMEHEHHUE.

. ATIKMHBI, TOMOJIOTHYECKUN P, CTPOCHUE, N30MEpU3aLsl, CBOMCTBA, NIOJIyY€HHE, IPUMEHEHHE.

. ApeHjia, rOMOJIOTUYECKUE CEPUH, CTPYKTYpa, U30MEpPU3aIHs, CBOMCTBA, IPOU3BOJICTBO, IPUMEHEHHE.

. 'eneTnyeckas cBs3b MEXKIy YIJIEBOJIOPOJAMHU U UX MPOU3BOIHBIMHU.

. Knaccudukanus, HoMeHKIIaTypa KUCIOPOJCOJIepkKaIIUX OopraHnyeckux coeavHenuit.Knaccuduxanus,

HOMEHKJIaTypa, CBOMCTBA, MPOU3BOJCTBO U MPUMEHEHNE CITUPTOB.

10.

11

13.
14.
15.
16.
17.

18

19.

Knaccudukanus, HoMmeHKIIaTypa, CBOWCTBA, MPOU3BOJICTBO M IPUMEHEHHUE (PEHOJIOB.

. Anpaeruanl U KeTOHBI 12. YroibHbIE KUCIOTEI.

[Tpocteie u cnoxubie 3puphl. XKupbl. MbII0 1 CHHTETHYECKHAE MOIOIIIUE CPEICTBA.

VYraesoawsl. MoHo-, nucaxapuasl. [lonrcaxapumpl.

ABOTHCTBIE OPraHUYECKUE COCTUHECHMS. AMUHBI, apOMAaTHUECKHE aMUHBI.

AMWHOKHCIIOTEI.

benkmn.

. [ToHATHE O TETEPOIMKINIECKUX COCTUHECHUIX M HYKIIEMHOBBIX KUCIOTAaX.

CuHTeTHYECKHE BBICOKOMOJICKYJISIpHBIE coequHeHus. [lomydenue, cTpoeHue, CBOMCTBA, MPUMEHEHHUE

BBICOKOMOJICKYJIAPHBIX COCHHHGHHﬁ.

7.

HOI[BCI[CHI/IC HUTOI'OB YpOKa.

5.5. MeTtoanb! mpenoaaBaHus H 00y4eHUsi: padoTa B MAJIbIX IPyNIax, pelieHue 3a1a4, TUCCKYCCHS
5.6. JIluteparypa:
1.I'muuka H.JIL «O6mas xumus». T.1 yue6.mocobue ams By30B- Anmatsl, OBepo 2014.

2.
3.

I'muaka H.JL «O6mas xumusy. T.2 yge6.mocodue a1 By30B- Anmatsl, IBepo 2014.
I'muaka H.JL «O6mas xumus». T.3 yue6.mocobue mi1s By30B- Anmatsl, IBepo 2014.

4.T'munaka H.JI. «O6mas xumusy. T.4 yae6.mocobue s By30B- Anmatsl, OBepo 2014.

5.

OcnanoBa M. K. Xumus : yaeO6nuk amns 11 k1. oOuiecTB.-ryMaHuT. HampaBieHUs 001meoopa3oBar. k. /

M. K. OcnanoBa, K. C. Ayxaauesa, T. I'. benoycosa. - Anmartsl : Mekten , 2020. - 240 c. : mi.)

6.

OcmnanoBa M. K. Xumust. Y.1 : yue6Huk uig 10 1. oO1iecTB.-ryMaHuT. HarpaBiieHUs 001eo0pa3oBar.

mk. / M. K. Ocnanosa, K. C. Ayxanuesa, T. I'. benoycoBa. - Anmatsl : Mekten , 2020. - 160 c. : u.
7.Bepennona, JI. I'. Heopranuueckas, koyutoniHast u ¢pusudeckas xumus [ Texcr] : yuebnoe nmocodue / JI. T
Bepenrona, E. B. Heuenypenko. - Anmartsl : New book, 2022. - 216 c.I'nunka H.JI. «O06mmas xumusi». T.1
yuyeb.nmocobue ass By30B- Anmatsl, OBepo 2014.

JdonmosHuTEIBbHAA:

1.babkoB A.B., Xumus yueOHuK i Mea. yaunuin u koyutempkeid. [90TAP-Menua, 2015-352cr.
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2.AnmabekoBa A.A. wm.jp. [IpakTHKyM 10 HEOPraHMYECKOW XHMHH:y4eO.-METOJI.IIocoOne -AJMaThI

:OBepo,2013.

3.IlatcaeB A.K., MamsitoBa B.K., CepumberoBa K.M., Byxap6aeBa A.E. «IIpakTukym 1o HEOpraHu4ecKoi

XUMUW» - yaeOHO-MeToa, nocobue. llIpmvkenT, 2014r.

4.Tlarcaes, A. K. Tectsl mo mucrmumne "xumus". Y. 1. TecTsl Mo HeopraHW4ecKou, (PU3KOIIIOUIHON

xumui. Y. 2. TecTsl 0 6MOOpraHMuecKkoi XuMuu : Tectol . - lpivkenT : b . u., 2013.

S.1HTEepHeT-CcaT.
5.6. lomaniuss 3agaHusi.




