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IIporpamma y4eGHOM mucuummasl «OpraHuyeckas XHMHS» COCTABJIEHA HA OCHOBAHHH
l'ocynapcTBeHHOr0 06pa3oBaTENFHOrO CTAaHAAPTA BBHICIETO MPO(ECCHOHANLHOrO 0GPa30BAHUS
(I'OC BIIO) Honenxoit Hapoxuoit Pecry6nuxu (JJHP) mo HampaBieHuio moarotosku 04.03.01
Xumusi, yTBEPXIEHHOTO NpHKa3oM MunucrepctBa obpasosanus H Hayku JIHP Ne 454 ot «20»
anpens 2016 r.;

Iopsinka opranusanuu yde6HOro mpornecca B 00pa3’oBAaTENbHBIX OPraHM3ALUSX BBICIIErO
npogeccroHanbHOro 06pasopanus JloHenkoil HapoaHoii Pecry6iuKe, yTBEpKIEHHOrO IPAKA30M
MunvcrepcTsa o6pazopanns u Hayku JIHP Ne 1171 ot «10» Host6ps 2017 r.;

Y4e0HOro IUlaHa M OCHOBHOHM O00pa30BATENBHON IPOTPAMMBI BBHICHIETO NPO(ECCHOHATLHOTO
obpasoBanus HampasneHHs noaroroBku 04.03.01 Xumus, paspaGoramsx B I'OY BIIO
«JIoHeLK1i HAMOHATILHBINA YHUBEPCUTETY.

Pa3pabotunk:

CT. IIpenojaBarelib Kageapol
OHOXHMHUH U OpPr. XUMHH a/[ / M.A. CuHenpHHUKOBA
L4
1%

IIporpamma y4eGHON IUCITUILIHHBI YTIBEpXKIeHa Ha 3acelaHuH Kadeapbl OHOXHMHMH H
OPraHUYECKOH XUMHUHU

ITpotoxon Ne_ 10 oT «13» anpens 2020 r. g 7
W.o. 3aBexyromero kadenpoii ( @ % O.B. Bapanosa

IlporpaMma  y4eGHOM AMCHMIUIMHBI OmOOpEeHA yYeOHO-METOAMYECKOH KOMHCCHEH
XMMHYECKOTro (aKyJbTeTa :

ITporokon Ne 3 oT «15»  ampens 2020 .
IIpencenatens yueOHO-METOAMYECKOIT ) /
KOMHCCHH (pakynbTera v H.B. fI6n0oukoBa




1. OBJIACTb ITIPUMEHEHUA 1 MECTO JUCHUILIJIMHBI B YHEGHOM ITPOLECCE

Kypc «opranmueckas XuMmus» sBiseTcss 0a30BOH 4YacThl0 NPO(EecCHOHATBHOTO OJioKa
JUCIUIUIMH TTOATOTOBKU CTYJEHTOB M0 HANPaBJIECHUIO MTOATOTOBKHY "Xumus'".

Hucuummba peanusyercs Ha xumuueckoM ¢akynsrere ['OY  BIIO  «/loHeuxwuii
HallMOHAIBHBIM YHUBEpPCUTET» Kadenpoil OMOXMMHUU U OopraHu4eckoil xumuu. OCHOBBIBACTCS HA
0a3e MMCUUILUINH: HEOPTaHUYeCKash XUMHUS, aHATUTUYECKasi XUMHUSI, CTPOSHHUE BellecTBa. SBsercs
OCHOBOM JUUII M3YYEHHs CIEAYIOIIUX JUCUUIUIMH: XHMMHYECKas TEXHOJIOTHs, buoopranmyeckas
xuMmus, Teopust CTpOEHUsT OPraHUYECKUX COCAUHEHUN, XUMHUS DJIEMEHTOPraHUYECKUX COSAUHEHUN,
XUMUS TeTePOIUKINYECKUX COCTMHEHUN.

2. CTPYKTYPA JUCHUIIJIMHBI

Xapakmepucmuka y4uedonoi Oucyunaunsl

Hanpasnenue noaroToBku 04.03.01 «Xumus»
[Tpodunb
OO0pa3oBarenbHas mporpaMmma OakayiaBpuaT
Kpamudukarus
KonmnuecTBo copepxaTenbHbIX MOyIEH 5
Jucnurnmuza 6a30B0# / BApHaTUBHON YacTH
00pa30BaTENbHON MTPOrPaMMBbI basosast wacts
®opwmel kouTposist (MK, sk3ameH, 3auer) MoynbHBIN KOHTPOJIb, IK3aMEH
TMokasaten ouHas opma 3aouHas Gopma
0o0yJeHus 0o0yJeHus
KonnuecTBo 3a4€THBIX eAUHUILL (KPEAUTOB) 16
I'on moaroroBku 3
Cemectp 5,6
KonunuecTBo yacoB 576
- JICKIIMOHHBIX 144
- MPAKTUYECKUX, CEMUHAPCKUX
- 1a0OPaTOPHBIX 180
- CAaMOCTOSITEIILHOM pabOTHI 252
B T.4. UHANBHUIYAJIbHOE 3aJJaHHE
HenenpHOE KOJIMYECTBO YaCOB, 16
B T.4. ayAUTOPHBIX 9

3. OINHUCAHUE JUCHUIIJIMHBI

Ieaun n 3agauu

Ilens - npenoctaBuTh CTyaeHTaM (GyHIaMEHTAIbHO-HAYYHYIO U NMPAKTUYECKYIO TOJATOTOBKY
110 OCHOBAaM OpPraHUYECKON XUMUHU.

3ad0auu — BBITIOJIHEHWE BCIOMOTATEIbHBIX MNPOGECCHOHANBHBIX (YHKIMH B Hay4dHOU
JESTEIIbHOCTH (ITOATOTOBKA OOBEKTOB MCCIEIOBAHUM, BHIOOP TEXHHYECKHX CPEACTB U METOJOB
UCIIBITAaHUH, TPOBEECHUE IKCIIEPUMEHTAJIBHBIX HCCIIEIOBAaHUM 0 3aJaHHONW MeToAuKe, 00paboTka
PEe3yabTaTOB SKCIIEPUMEHTA, OJrOTOBKA OTYETA O BHIMOJIHEHHON paboTe);
MOJArOTOBKA Y4EOHBIX MaTepHalOB U TPOBEICHHE TEOPETUUYECKHX U J1a0OpaTOPHBIX 3aHATUH B
00pa30BaTEeNbHBIX OPraHU3aIMAX 00IIET0, CPETHET0 MPOPECCHOHATHLHOTO 00pa30BaHMUS.
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TpeOoBaHUsA K pe3yJbTaTaM OCBOEHHS JHCHMILIMHBI. Hpouecc HU3Y4YCHUS AUCHUIIINHBI

«Oprannueckas XUMUs» HalpaBiIeH Ha (POPMHUPOBAHUE DIIEMEHTOB CIEAYIOMNX KOMIETCHIIUN B
cootrBercTBuu ¢ ['OC BIIO JIHP no nanpasienuto nmoarotoBku 04.03.01 «XuMusi» ¥ OCHOBHOM
0o0pa3oBaTeNbHONW MPOrpaMMBbl  BBICIIET0 MPO(GECCHOHATBFHOTO 00pa30BaHMsA HAalpaBJICHUS
noarotosku 04.03.01 «Xumusay:

a) oowexynomypnuuix (OK):

- CIIOCOOHOCTD UCTOJIB30BAaTh OCHOBHI (PUIOCOPCKUX 3HAHHM 1151 (POPMHUPOBAHUS
MupoBo33penueckoi nmozunuu (OK-1),

— cIOCOOHOCTh K CaMOOpraHmu3au u camoodpazopanuto (OK-7);

- CIOCOOHOCTH HCITOJIL30BATh MPUEMBI TIEPBOI TOMOIIIH, METOIBI 3aITUTHI B YCIOBHSIX
ype3BbluaiiHbix curyanuii (OK-9).

0) oowenpogheccuonanvuvix (OIIK):

- CIIOCOOHOCTB UCTONb30BaTh  IOJYYEHHbIE  3HAaHUS  TEOPETHUECKUX  OCHOB
(dyHIaMEHTABHBIX pa3/IeNIoB XMMHUHU NIPU peleHnH npodeccuonanbueix 3aaa4 (OI1K-1),

- BJAJ€HME HaBbIKAMU IPOBEJECHMS  XHMMHYECKOTO  HSKCIEPUMEHTa, OCHOBHBIMHU
CHHTETUYECKUMHU M AHAJIUTUYECKMMU METOAAMHU TOJYYEHHUS U UCCIEAOBAHUS XUMHUYECKUX
BemiecTB U peaknuii (OI1K-2),

- CIOCOOHOCTh K TMOWMCKY M TEpBHYHOW 0OpabOTKEe HAYYHOH M HAyYHO-TEXHHYECKOU
nHpopmaruu (OI1K-5),

- 3HaHWE HOPM TEXHHKH O€30MaCHOCTH M YMEHHEM peajn30BaTh UX B JIAOOPATOPHBIX U
texHoyiornaeckux yciopusx (OIIK-6).

8) npogheccuonanwvnwvix (I1K):

- cIOCOOHOCTh BBITIOJHATH CTaHJAPTHBIE ONEPAIlUH 110 npeiaraeMbiM MeToaukam (I1K-1),

- BlajeHue 0a30BbIMM HaBBIKAMU HCIOJb30BAaHUS COBPEMEHHOW ammaparypbel IpU
MpoBeIeHUH HayyHbIX nccneaoBanuit (I11K-2);

- BJIaJIeHue cucTeMoi (hyHaaMeHTaabHbIX XxuMudeckux noustuit (I1K-3);

- BJIaJICHUE HABBIKAMU MPEACTABICHUS MOJIYICHHBIX PE3yJIbTaTOB B BHJIE KPATKUX OTYETOB U
npesentammii (ITK-6);

- CHOCOOHOCTH IIJIAHWPOBATh, OPTAHHU30BBIBATE W AHAIU3UPOBATH PE3YJIbTATHl CBOEH
nenarorudeckoit aesitenbHoctr (ITK-13);

- BJaJICHUE PA3IMYHBIMUA METOJAMKAMU MPETIOJaBAHUS XUMUU IS JOCTH)KCHUS HAanOObIIei
3 PEKTUBHOCTH YCBOCHHUS 3HAHUHN YYalIUMHUCS C Pa3HbIM YPOBHEM 0a30BOH MOATOTOBKH
(TIK-14).

B pesyabTare n3yueHusi y4eO0HON JUCHUIINHBI CTY/ICHT J0JIKEH:
3Hamb: OCHOBHBIE KJIACCHl OPraHMYECKUX COEJMHEHUH, OCHOBHBIE THUIIBl PEAKUUH M HX

MEXaHU3MBbl, OCHOBHBIE BHJbI JTAOOPATOPHOHN IMOCY/bI, BJIAJETh HABBIKAMH COOPKH MPUOOPOB IS
IIPOBEICHNS CUHTE3a OPTaHUYECKHUX BEILECTB;

ymemsb: HA3BIBATH OPraHUYCCKUC COCAUHCHUSA; NPOTrHO3UPOBATH CBOICTBa OpraHn4CCKUux

COETMHEHUH B 3aBHCHUMOCTH OT CTPOEHHUSI MOJIEKYJI; C MIOMOIIbIO YpaBHEHHUI peakluii OMUCHIBATH
CIOCOOBI MOMYYCHHS] OPTaHUYECKHX COCTUHEHHH W MX XUMUYECKHE CBOWCTBA; peliaTh 3aladdl U
yIpa)XHEHUsI 10 TeHETUYECKON CBA3M MEXY Pa3IMUYHBIMH KJIaCCAaMHU OPTaHUYECKUX COCAMHEHUN;

6/1a0emb: HaBLIKAMU IMJIaHUPOBAHUSA U IPOBCACHUA SKCIICPUMCHTA.



4. COIEPXAHUE JUCIUIIVIMHBI U ®OPMbI OPTAHU3AIIUU YYEBHOI'O

IMPOLOECCA

IMopsinkoBbIi
HOMep U TeMa

Kparkoe cogep:xxanmne TeMbl

Cooeporcamenvuutii mooyas 1

Tema 1. OcHOBHBIE
IIOHATHUA
OpraHUYEeCKOU
XUMHHU.
Homenknarypa
OpraHN4YeCKUX
COEIMHEHNN

Hcropust pa3BuTus oprannueckoir xumuu. [lorstue cydcrpara, peareHra,
TUIIA OPTaHUYECKHUX YacTHIl (paauKal, 3JeKTpodui, HykIeo(u)

Tema 2.
DIIEKTPOHHBIE
2 ekt B
OpraHUYEeCKOU
XUMUHI

WNupykimonnslii 3¢ ext. DPdext conpspkeHus: 1 TUIEepKOHBIOTAIUH.
Teopus pe3oHaHca.

Tema 3. Ctpoenue
U peaKluOHHas
CIIOCOOHOCTH
OpraHu4YeCKuX
COEIMHEHNN

Teopust crpoeHust opraHuyeckux coeanHenuit bytnepona. [lonsitue
HN30MCPpHHU, TOMOJIOTUICCKUEC PAbL.

Tema 4. AnkaHbl

I"'omosnornueckuit psj ankaHoB. M3oMepust: CTpyKTypHasi U ONTUYECKas.
Kondopmanuu. Homenknatypa ankanos. [IpupoiHsie HCTOUHUKH
ankaHoB. MeTtobl MostyueHus. Du3ndecKkue CBOMCTBA AJIKAHOB,
3aKOHOMEPHOCTU UX U3MEHEHHS B TOMOJIOTHYECKOM psily. XUMUYECKUE
cBoricTBa. Llenupie peakiuu. CTpoeHHE M CTAOUILHOCTH CBOOOTHBIX
paauKaloB.

Tema 5. AnkeHEI

I'omonoruueckuit psg ankeno. M3omepus. Homenknatypa. Metoibl
MONTy4eHUs. DNEKTPOoPUIbHOE PUCOSANHEHNEe, MeXaHnu3M. KapOKaTHOHBI,
UX CTaOMIIBHOCTH B 3aBUCUMOCTH OT cTpoeHus. [IpaBuino MapkoBHHKOBA.
[Mepexucusrii r3¢ ekt Kapamra. Karanuruueckoe rugpupoBaHue aaKeHOB.
[ukmonpucoeAMHEHHS IO ABOMHOM CBSI3U. [[eCTpyKTUBHOE OKHCIIEHUE
I[BOI\/'IHOI\/'I CBA3H, €T0 UCIIOJIB30BAHUC IJId YCTAHOBJICHUA CTPOCHU aJIKCHOB.
CrepeoperyisspHbIX TOJUMEPHI U YCIIOBUS UX MOJydeHHus. Peakuun
ATKWJIMPOBAHUS AJIKCHAMMU. PeaKI_[I/II/I B AJIMJIBHOC IIOJIOXCHUC.

Tewma 6.
AnkagueHsl

Knaccudukanus. M3omepus, HOMEHKIIaTypa, KOHbIOTHPOBAHHBIE IUEHBI:
OyrtaaueH, uzonpeH. Jlooprda: DIeKTPOHHOE CTPOCHHE, CTEPEOXUMHS.
Brnusiaue koHbroranuu Ha GuU3NYecKue U XUMHIeckue cBoicTra. 1,2 u 1,4-
MPUCOEAMHEHUE TI0 AIEKTPOPUIHLHBIM MeXaHu3MoM (Me3omMepust
aTIIBHOTO KaTHOHBI). JIneHOBbIN cuHTe3 Junbca-Anbaepa.
CuHTeTHYEeCKUI U IPUPOIHBIN KayuyKH, UX CTPOCHHUE.
Crepeocnenuduaeckoil moaIuMepu3anun u3onpena. Jlpyrue Buapl
CHHTETUYECKOI0 KayyyKa.

Tema 7. AIKUHEL

I'omonornueckuit psg AnkuHoB. M3omepusi. Homenknatypa. Meto bl
nosyyenus. [Ipupona TpoitHOM cBsA3U. XMMHYECKUE CBOMCTBA. MexaHnusm
3MEeKTPOUIBHOTO U HYKJICOPUIBHOIO TPUCOeANHEHU K aueTunena. C-H-
KHCJIOTHOCTb alleTHIeHa, 00pa3oBaHKe alleTUIICHUIOB U
rajoreHMarauianeruneHoB. KonaeHcanus anetuieHa ¢ anpJeruiaMm 1
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KeToHaMH. [{u-, Tpu- ¥ TeTpaMepusanus aneTuwieHa. Misomepusanuu B psagy
ankuHOB. [IpOMBIIIIIEHHOE UCTIOIB30BAHUE ALICTHIICHA.

Tewma 8.
[Huknoankaasl

Knaccudukanus. CTpoeHne amuIuKINIecKUX yriaeBoaopoaoB. Teopus
HarnpsbkeHus baiiepa. ['unoresa 3akce-Mopa. Kondopmarius 1iukiios.
AKcHanbpHbIE U DKBaTOpUaibHble CBA3H. L{nkiioankansl. M3omepus.
Howmenknarypa. Metoasl nosydenus. [I[pupoHbie HCTOYHUKH
AMULUKINYECKUX YIIIE€BOAOPOAOB. XUMUUECKUE CBOMCTBA: PEaKLINU
3aMeUIeHUs], OKUCTICHHS 10 TUKApOOHOBBIX KUCIIOT, TUAPUPOBAHUS U
JNETUIPUPOBAHUS 10 ApOMATUUYECKUX COEAMHEHNH. M30Mepr3any HUKIIOB.
Pacmmpenue u cyxenre nukiioB. CelMpUUHBIX PEaKIIMN MaJIbIX I[UKIOB.
[uknoankens! u nukioankaauensl. Mzomepus. Homenknarypa. Metoibl
noJTydeHus1, cBoiicTBa. HeoOpaTuMelil kaTtaans 3eIHHCKOTO.

Tema 9. Apensl

Knaccudukanus. Kpurepun apomatuunoctu. [IpaBuio

Xrokkens. OnHosepHbIe apeHbl. ['oMmonornueckuii ps 6eH301a.
Nzomepus, HomMeHknaTypa. [IpoMbIIIeHHbIe METOABI MOTY4YEHUS
apoOMaTHYECKHX YTJIEBOJOPOIOB: apoMaTH3alus HeTH U KOKCOBAHUS
KaMeHHOTo yriisi. CHHTETHYECKHE METO bl OJYyYeHHS: KOHICH IS
ATUITUKIINYECKUX coenHeHnH, peakinn Opunens-Kpadrca u Bropia-
®urrura. OcodeHHOCTH PU3MUECKUX U XUMHUUECKUX CBOMCTB OEH301a U
€ro Npou3BOAHBIX. Pa3BuTHE NpeacTaBneHnii 0 CTpoeHUH OeH30J1a.
DOHeprust 00pa3oBaHUs U TEIUIOTA THIPUPOBaHUs OeH3051a. DHEPrus
pe3oHaHcHOM ctabmmm3aiuu. Xapakrep C-C cBszeii B OeHzone. Peakiuun
ANIEKTPOPUILHOTO 3aMeIIeHUs] B OEH30JIbHOM SIApE: aJIKUITIOBAHHSA,
anunupoBanue (peaknus Opunens-Kpadrcea), ramorennpoBanue,
HUTPOBAHUE, CyIb(QypyBaHHSA. MeXaHU3M ITHX peakIuil, T- U G-
KOMIUIEKCHI. BinsiHue 3amecturesneil B 06H30IbHOM SIApe Ha €ro
PEaKIMOHHYIO CIIOCOOHOCTh M OpUeHTaLuIo 3amerenus. [Ipasuna
opueHTanuu. Peakiuu npucoequHeHus B 0eH301€: THAPUPOBAHUS,
ranoreHupoBanus. O30H0IN3 OEH30I1a, OKHUCIICHUS €T0 B MaJIEHHOBBIH
AHTUJIPU]I, U30MEPU3ALIMU MTPH OCBelleHnH. Peakuinu ¢ yyactuem 60KOBBIX
1enel apeHoB: raIoTeHUPOBAaHNE, HUTPOBaHKUE, OKUCIICHHUE,
neruapupoBanue. [lyTu npoMblIeHHOro MpUMEHEeHHs O€H301a U ero
TOMOJIOTOB.

MHorosiiepHble apoMaTHYECKHUE YTIEBOIOPOAbl C HEKOHIEHCOBAaHUX
spaMu: (eI, COeIMHEHHS - U TPU(PEHUIIMETAHOBOTO psfa.
N3omepuzaruu mporu3BOAHBIX nudeHmna. MeToap! oydeHus, CBOMCTBA.
Conu TpudenunkapOuHory (ramoxpomus). TpupeHUIMETUIBHUN pauKal,
KaTHOH U aHuoH. [IpuunHel, onpenensiomuye ux crabuinbHocTh. Kpacutenu
TpU(EHUIMETAaHOBOTO Psijia: OCHOBHBIE (apad yKCHH, MaJIaXUTOBBIN
3€JICHbIN, KPUCTAIUTMYECKUI (PUOJIETOBBIN) U KUCIOTHBIE ((peHondTanenH,
¢uryopecuient). ApoMaTu4eckre yriieBoI0pOo/Ibl C KOHACHCUPOBAHHBIMHU
saapaMu. M3oMeTpusi 1 HOMEHKIIATypa nIpou3BoaHbIX. [lomyyenue.
YrneBoopoibl TMHEWHOTO U aHTYJISAPHOr0 CTpoeHuss. CpaBHUTENIbHAS
OLIEHKa apOMAaTHYECKOT0 Xapakrepa OeH30a, HaTaanHa, eHaHTPEeHa U
uX sHepruu aenokanuzauuu. Hadranun. Jloka3aTenbCcTBO €ro CTpOSHUSI.
CunTe3 u3 coenuHeHni paaa Oenzona. Peakuuu snekrpoduiabHOro
3aMelIeHUs U IPUCOeTUHEeHHs B psay HadTanuHa. [IpaBuna opueHTanuu
IpY AIIEKTPOPHIEHOM 3aMEIIeHUH B Ha()TAJIMHE U €T0 MPOU3BOIHBIX.
AmntparnieH u penanrper. CTpoeHue, N30MepHsi, HOMEHKIIATypa,
nonydenne. OcoOEHHOCTH peaKIiy AMEKTPOYUIBHOTO 3aMEICHHUS.
Peakuuu nprcoeqHeHNs, OKUCICHUS U BOCCTAHOBJICHUSI. AHTPaXUHOH U
(eHaHTPEHXMHOH.
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Cooeporcamenvuutii. M0o0dyp 2

Tewma 1.
l'anorennponsBo
JTHbIE
YTJIEBOAOPOIOB

N3omepusa. Homenknarypa. MeToasl H3BJI€UEHUS, TAJIOTEHUPOBAHUE
YTJIEBOJOPOAOB, 3aMEIIEHUEM THAPOKCHIIA HA TAJIOT€H, IPUCOSAMHEHUEM
raJIoOr€HOBOJIOPOOB K HACKIIIEHHBIX YriIeBOA0pOo10B. OCOOEHHOCTH
no0bruu GTopo- U Homonpon3BoaHbie. CTPOCHHE U XMMHYECKHUE CBOMCTBA.
Peakuust Hyk1e0(UILHOTO 3aMEIeHUs TaJOTEHOB B aJKUJITaJIOTeHUIAMU:
MOJTy4eHHUE CIIUPTOB, MPOCTHIX APUPOB, HUTPUIIOB, HUTPOCOCTUHEHHH,
aMHMHOB, MepkanTaHoB U Jip. Mexanusm SN1 u SN2. Crepeoxumust
peakiuii B 3aBUCUMOCTH OT MexaHu3Ma. BinsiHue Ha HUX 3JIEKTPOHHBIX U
cTepuyeckux (pakTopoB B cyOcTpaTe, MPUPOABI OTXOS TPYIIIbI peareHTa,
pacTBopuTeNss. AMOMICHTATHU HOHBI. MeXaHu3M HYKIeO()HILHOTO
3aMelLIeHHs B apUIrajioreHn1aX U uX ocoO0eHHOCTU. Peakiinu oTmierienus
rajoreHoBo0po10B. [IpaBuio 3aiinesa. Mexanusm El1 u E2.
KonkypeHnuus 3amenieHus 1 oTierieHus. Bzaumoaeictue
rajJjoreHIpPOU3BOAHBIX C METAJJIAMH, YUaCTHUE B PEAKIIUSAX AJIKHIIFOBAHHS.
Ju- u monuranoreHNoxuaHu. MeTo bl 100bUM U cBOMCTBA. [Ipumenenne
rajoreHIpPOU3BOJAHBIX .

Tema 2.
I'mppoxcunpous
BOJIHBIE
YIJIEBOJAOPOIOB

Knaccudukanms. OnHoaToMHBIE CTUPTHI B peHOoIbI. M3oMepus.
Homenxknarypa. O6mue MeToas! nonydenus. [lonydeHue cniupTos
ruaparanueit ankeHos. [lonyuenne GeHoma OKUCICHHEM KyMoJIa,
HIEJIOYHBIM CILJIABJICHUEM COJICH apOMaTHUECKHUX CYIh(OKUCIIOT, U3
apomaTuyeckux aMuHoOB. Dusnueckue cBoiicTBa. BogopoaHas cBs3b.
OO0me XMMUYEeCKHe CBOMCTBA CIIUPTOB U (peHosI0B. KHCIOTHOCTS:
peaxIuu co Meao4YaMu, MEeT0YHbIMU METAJIIaMH, METaINIOOPTaHUnYeCKUMU
coequHeHUsIMU. OCHOBHBIEC U HYKJIEO(UITHHBIC CBOMCTBA
OKCHUIIPOU3BOIHBIX, aJIKOTOJIATOB U peHomnsaToB. HykneodunsHoe
3aMelIeHre TUIpOoKcuia Ha rajgoreH (Mmexanusm Syl u Sy2). [lonyuenue
MPOCTHIX U CIOKHBIX 3PUpoB. OKUCIEHUS CIUPTOB U (EHOJIOB.
Crneuuduueckue CBOMCTBA CIUPTOB. BHYTPEHHSST U MEXKMOJIEKYIISIpHAS
Jeruapartanys cnmupToB (Mexanusm). O0pa3oBaHue, cTabumu3anus,
neperpynnupoBku. Crnienuduueckue cBoiicTBa Genonos. Banmoseiictpue
C XJIOPHBIM KEJIE30M, BBIBOJ THPOKCHIIA ITyTEM BOCCTAHOBIICHUSI.
Peakuuu 31eKTpopUIBLHOTO 3aMeleHHs B (heHOJIe: HUTPOBaHHE,
cynb(hUpoBaHNE, TaJIOTEHUPOBAaHUSA. AKTUBHPYIOIIEE U OPUEHTUPYIOLIEE
BIUSHUE TUApPOKcHia. Peakunu (heHOJIOB C YBEIHMYEHHUEM YTIIEPOIHOTO
ckenera. Konnencamus penona ¢ popmanpaerugaoM. Karanuruueckoe
TUAPUPOBAHHUE.

Henacermennsie ciupthl. Kimaccudukanus. M3omepus. Homenknarypa.
Mertobl oNy4eHHs], CBOKMCTBA. EHOJBI, KX TAYTOMEPHOE PABHOBECHUE C
KapOOHWJIbHBIME coeuHeHussMH. [IpaBuiio DnpTekoBa-OpiaeHmerepa.
@DeHOIIBI KaK YCTONYMBBIE €HOJIBL. BaskHelue npeacraBuTenn
HACBIIIEHHBIX OJIHOATOMHBIX CIIUPTOB, UX MOJIYYEHUE B IPOMBIIIUIEHHOCTH,
PUMEHEHHE.

MmuoroatoMHusie criupThl U Gperomnbl. Kinaccudukarms. M3omepust.
Howmenknarypa. ['mukonn. MeToabl MOTydeHUS: THIPOIH30M
JUTaJIOT€HIIPOU3BOAHBIX, TAJIOTEHTUAPUIOB, THApATALIUEN 0-OKCUIOB.
[Tonydyenune nuHakoHa. [[pOMBINIIEHHBIN CUHTE3 TNIMIIEPUHA U3
nponuieHa. OCOOEHHOCTH XMMHUYECKUX CBOWCTB TIIMKOJICH: 00pa3oBaHue
BHYTPUMOJIEKYJISIPHBIX KOMIUIEKCHBIX TJIMKOJIAT, I€THApaTaIIHs
(MMHAKOIMHOBE MEPETPYNIUPOBKH ), OKUCIECHUS TeTpaalleTaTOM CBUHIA U
HonHo# kuciioToi. OCOOEHHOCTH XMMHUUECKUX CBOMCTB MHOI'OATOMHBIX
(dheHOIOB. DTHIICHTIIUKOIb, 1,4-0yTaanol, TIUIEPUH U UX IIPOU3BOJIHBIC,




IPOMBIIIJICHHBIE CIIOCOOBI MOTyYeHHsI, IpUMeHeHue. Vcronp3oBaHue
MHOTOATOMHBIX (PEeHOJIOB KaK (oTorpaduuecKux MPOSBUTEICH U BEIIECTB
JUIS TIOJIYYEHHUSI KPACUTEIICH.

Tewma 3. [IpocTeie
3UPBL. OKCHPAHBI

[Tpocteie adupsl. Knaccudukamms. M3omepus. Homenkmnarypa.
ITonyuyenue o BunbsMcoHy U feruaparanueil CnupToB. XUMUYECKHE
CBOMCTBA MPOCTHIX A(PUPOB: 0Opa30BaHNE OKCOHUMOBHUX COCTMHEHHH,
paciienyieHle MPOCThIX AIPUPHBIX CBSI3€H, 00pa30BaHMs THAPONIEPOKCHIOB.
AJKUIBUHUIOBBIE 3(DUPHI, TOTyYeHHE, OCOOEHHOCTH XUMHYECKOTO
NOBE/ICHNUS, IPUMEHEHNE.

[uxmaeckue npocteie 3upbl. Oxkeup dTHIeHa. Peakiun
HYKJICO(UITHHOTO IPUCOEAUHEHHS: BOBI, CITUPTOB, TaJIOT€HOBOIOPO/IOB,
aMMuaka ¥ ap. [I[poMbIIIeHHBIA OPraHMYECKH CHHTE3 HA OCHOBE OKCHA
ATWJIEHA. DNUXJIOPTUIPUH. DIOKCHIHBIE CMOJIBI.

Tema 4.
Kap6oHnunbHbie
COCIUHCHMSI.
XHHOHBI

Knaccudukanms. M3omepus. Homenknatypa. Abaerusl U KETOHBI.
MeTo1bl U3BJIEUEHUS: OKUCIEHUEM U IETHIPUPOBAHUEM CIIUPTOB,
TUAPOJIN30M TeMUHAIBHUX JUTaI0TeHIOXUIHUX, IUPOJIM30M COJeH
KapOOHOBBIX KUCIIOT, TUApaTanneil ATKnHOW0 32 KyuepoBbIM, OKHIICHSIM
YTJI€BOJOPOAOB, TUAPODOPMUITIOBAHHIM AIKEHOB (OKCOCHHTE3). BBenenue
aIMIbHON M (POPMUIIBHOM TPy B apoMaTudeckoe siipo. CTpoeHue
KapOOHUJIBHOMN TPYIIIbI, €€ MOJSIPHOCTh U MOIIPU3YyEMOCTh. XUMUYECKUE
CBOWCTBA aJIbJIETH/Ia U KETOHOB, HYKJICO(PHIEHOE IPUCOCTUHEHNE K
KapOOHWJIBHOMU TpyIIie: OucynbpuTa HATPUS, CAHIIIBHOW KUCJIOTHI,
MarHMMOPraHUYHUX COCAUHEHHUH, allETUIICHUY HATpUs, CIUPTOB, BOJBL.
Peakuuu ¢ ammuakom, aMuHaMu, THAPOKCUIIAMUHOM, THAPA3UHOM U €r0
IPOU3BOIHBIMU. BoccTaHOBIEHME albAETUAOB U KETOHOB K CIIUPTAM:
KOMIUIEKCHBIMU THIPHIaMU METAIIJIOB, peakiusiMu MeepBeiiHa-
[onnopda-Bepnes, Kanaunnapo, Tumenko. Bo3spar k yrieBoaopoaos.
Peakun Knemencena u Kmxnepa-Bonbsda. BoccranoButensnoe
aMUHHUPOBaHUs KETOHOB. 3aMEIIEHUE KUCIOpOa Ha rajioreH. OKUCIeHUs
aJbJIETUIOB U KETOHOB C Y4aCTHEM (0-BOJJOPOJIHOTO aToMa: IeCcTBHE
raJIoreHoB (raohopMHast peaxius), HUITPO3UPOBAHUE, aTbI0THHO-
KPOTOHOBas KOHJIeHcalys. MeTuieHoBas U KapOOHMIIbHAsE KOMIIOHEHTHI.
OCHOBHOI M KUCJIOTHBIM KaTalu3 B PEAKIMIX allbI0JIbHO-KPOTOHOBOM
koHJeHcanuu. Peakius Mannuxa. Konaercamus dhopmanbaeruaa ¢
ankeHamu (peakuus [Ipunca) u penonamu. ben3zonHoBas KOHIEHCALIUS.
CpaBHUTENbHAS XapaKTEPUCTHKA CBOMCTB ajlbJIETHI0B U KETOHOB.
dopmanblieru, aleTaabAern, aleToH, HIUKIOTeKCaHOH, UX
POMBINIJICHHOE TIOJyYeHUE U IPUMEHEHHE.

Henaceiennsie kapOopHuinbHu coenunenus. Keronsl. JloObua 1 cBoiicTBa.
Henacpltennble anbaeruisl 1 KeToHbl. Konbloranys kapOOHUIBLHOTO U
TUJIEHOBOT'O

Tema 5.
KapboHnoBbie
KUCIIOTHI ¥ UX
IPOM3BO/IHBIC.

Knaccudukamnms. MonokapooHoBbie kucioThl. U3omepus. Homenkmarypa.
Mertoap! nonyunusi. CTpoeHue KapOOKCHIBHOM Irpynibl. Accoluanms
KapOOHOBBIX KUCIIOT. BiusiHue a5eKTpoHHBIX () PEeKTOB 3amMecTUTENeH Ha
KHCJIOTHBIE CBOICTBA. Peakinn kapOOHOBBIX KHCIOT. Baskneiimue
MPEeICTaBUTEIN MOHOKApPOOHOBBIX KUCIOT. VX monmyuyeHue u npuMeHeHHe.
HenaceplmeHHble MOHOKapOOHOBBIE KUCIIOTHL. MI30Mepus CTPYKTYpHas U
reometpuueckas. Homenknarypa. Metoasl monydenus. OOmiue
XUMHUYECKHE CBOMCTBA: peaKINK ¢ KapOOKCHIIOM U JBOWHOM CBS3BIO. 0, [3-
Henacslennble KuciaoTel. OCOOEHHOCTH XMMHUYECKOTO TTOBEICHUS,
00yCJIOBJICHHbIE KOHBIOTAINEH IBOWHON CBSA3M M KapOOKCUIIBHOM
rpynnoii. [Tonumepusanus nporu3BOIHBIX AKPUIOBON U METAKPUIIOBOM
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kucnotT. OneniMHOBa U €1auIMHOBA KUCJIOThI. beH30liHas KuciaoTa METObI
MOJTYy4YEHUS], CBOMCTBA.

Huxap6onosslie kucnotel. M3omepus. Homenknarypa. Mertos
nosyueHusi. KuciaoTHocTh U ee 3aBUCUMOCTD OT cTpoeHus. OcobeHHocTH
XUMHUYECKHX CBOUCTB: IeKapOOKCHIMPOBAHHE, €T HIPATALIHS, OKHCICHHE.
BoccTranaBianBaroniye cBOMCTBa NIaBEIEBON KUCIOTHI. MaloHOBasT KMCJIOTA
u ee 3¢up CH-KUCIOTHOCTH METUIIEHOBOW TPYIIIBL. Y4YacTHe MaJOHOBOTO
adupa B peakiuu Muxasis U KOHACHCAIUHU C albJeruaamu. SaTapHas
KHCIIOTa, €€ aHruaApua U uMubl. N-OpoMcykimaumu. ['myrapoBas u
aIUNHOBAsA KUCIOTHI. [IpoMbllneH b1l cUHTE3. DTATIOKUCIOTHI.
®dTaneBblid AHTUAPUL, €T0 MOJIydeHrEe U mpuMeHenne. dranumun, ero NH-
KUCIOTHOCTB. Tepedranesas kucnora. [lomustunenrepedranar.
Henacoliennble 1ukapOOHOBbIE KHCIOTHI. ManenHoBast u pymapoBas
KHCJIOTHI. ALIETHIIEHANKapOOHOBask KUCIOTA. Peakiuu 31eKTpohuiIbHOTo
3aMEILEeHHs B apOMaTUYECKUX KUCI0Tax. OyHKIMOHAIBHBIE IPOU3BOIHbBIE
KapOOHOBBIX KHCIIOT, X CBOMCTBA: COJIH, CIIOKHbIE d(UPBI,
TaJIOTeHTUAPUABl U aHTUAPUIBI KAPOOHOBBIX KUCIOT, HUTPHIIBI U aMUJIBI.
[leperpynnupoBku aMHI0B, a3UJI0B, THAPOKCAMOBBIX KUCIIOT.

Cooeporcamenvuwtii. Mooynp 3

Tewma 1.
Humpocoeounenu
A

Knaccudukanms. Homenknarypa. Merozsr nonydenus. CTpoeHue
HUTPOTPYIIIIbI, €€ EIEKTPOHOAKIIENTOPHbIN XapakTep. KuciaotHocTs n
TayTOMepHs alnu(aTHIecKUX HUTPOCOEANHEHUH, PEakliuu C IeI0YaMH,
A30THUCTON KUCIIOTOM, KAPOOHMIBHBIMU COEIMHEHHUSIMU, TaTIOT €HAIKHIIIAMH,
raJIOTeHaMU, THAPOJIM3 B KUCIIBIX pacTBOpax. BoccraHnoBieHue
HUTPOCOEIMHEHUH, OCOOCHHOCTH PEAKIIUU B KUCIION U ILEIOYHOM cpene,
IPOMEKYTOUHBIE TPOAYKThl. HykneopuisHoe 3aMerieHue B
HUTPOIIPOM3BOAHBIX OeH30I1a, KoMIuleke Menseiireiimepa. [Ipumenenue
HUTPOCOCTUHEHUH (TPOTHI | JIP.).

Tema 2. AMUHEBI

Knaccudukanus. Homenknatypa. M3omepust. CTepeoXuMust TpETUYHBIX
aMHHOB ¥ YETBEPTUYHBIX AMOHUEBBIX COJIEH U OCHOBAaHUH. MeTo b1
MOJIYYEHUS! IEPBUYHBIX, BTOPUUHBIX U TPETUUHBIX AMUHOB: aJTKUATIOBAHHS
Y alMJIMpPOBAaHKME aMMHaKa U aMUHOB; CHHTE3 ['aOpuaJisi; BOCCTaHOBIICHHE
HUTPOCOEIUHEHUN, aMUJIOB, HUTPUIIOB, U30HUTPHUIIUB, OKCMOB,
MePErpymnmupPOBKY a30Tcoaepkanux coeauHenuit (bensuamHoBas,
cemuanHoBe, bekmana, ['odmana, Kypruyca, Jloccern). OCHOBHOCTh
aMHHOB. 3aBUCUMOCTh OCHOBHOCTH OT KOJIMYECTBA U MIPUPOJIbI
3aMecTuTeNnel it annpaTHIeCKUX U apOMATHUECKUX COSAMHEHUNA 1
KHCJIOTHO-OCHOBHBIE CBOMCTBA aMUHOB. OCHOBHOCTH M HYKJIEO(DHIIBHOCTD
aMuHOB. Peaknnn aMHHOB KakK HYKJI€O(UIHHBIX PEareHTOB.
B3anmoneiicTBre a30THOM KUCTOTHI C IEPBUYHBIMU, BTOPUYHBIMU U
TPETUYHBIMH aTH(PATHUESCKUMU U aQpOMATHUECKUMH aMUHAMHU.
W3onutpunbHas peakius. O6pazoBanne N-OKCHIOB. DIEKTPODUILHOE
3aMelIeHNEe apOMaTHYECKUX aMUHOB B SIIPO. 3alIUTa aMUHOTPYTIIIbIL.
[IpruMeHeHre aMUHOB.

JlnamMuHbI, MX TIOTy4YeHUE, CBOKUCTBA. | ekcaMeTueHImaMuH, OCH3UINH, HX
WCIIOJb30BAaHKUE B PEAKIIMU MOJMKOHIeHcauu. DeHnIeHAnaMuH, ero
MCIIOJIb30BAHUE JUIsl CHHTE3a a30TCOACPKANINX IeTEPOLIMKIIOB.

Tema 3. Jluazo- u
a30COEIMHEHUS

Knaccudukanms. Apomatudeckue quazocoequHeHus. Jlna3oTupoBanue,
YCIIOBUS peakyu, MexaHu3M. CTpoeHHe U TayTOMEPHs apOMaTUYECKUX
IMa3ocoeuHeHnH. Peakinn nua3ocoeJUHEHUHN C BBIJIEIICHHEM a30Ta,
peakuus [llumana, poroxumuueckoe pasnoxenue. CUHTE3
2JIEMEHTOPTAaHUYECKUX COCTMHEHHI Yepe3 Mua30CcoequHEHNs (PeaKus
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HecmesinoBa). Peakuiust apunupoBaHusi apeHOB M HEHACHIIIIEHHBIX
COeTMHEHUH. Peakiinn apoMaTHIECKUX TMa30COCTUMHEHNN 0€3 BBIICICHUS
a30Ta. A30COoUeTaHUE - MPUMEP PEaAKINH YIEKTPOPUIHHOTO 3aMEICHUS B
apoMaTHYECKOM siipe. Y CIIOBUS MPOBEACHUS pEeaKLUK a30COYETaHUS C
¢denonamu 1 amuHamu. OOpa3oBaHUE TUA30aMUHOCOCTUHEHUH.
A3zokpacutenu. UHIUKaTOpHBIE CBOMCTBA a30KpacuTesei (METHIIOBBIN
OpaHXXEBBBIH, KOHIO KpacHbIi). CBsA3b MEKIY OKPACKOW U CTPOEHHUEM.
Amudarnueckue nuazocoeaunenus. Jlnazomeran. MeToibl MOMyYeHUS,
CTpoeHHe, cBoMcTBa. Mcnonb3oBaHue q[uazoMeTaHa Kak METHIIMPYIOLIETO
peareHTa B peakLHUsAxX ¢ KUCIOTaMu, peHosnamu, cnupramu. CTpoeHue u
PEaKIMOHHAs CIIOCOOHOCTH KapOCHOB.

Tema 4. Cepa-,
bocdop-,

KpeMHUHOpraHnye
CKHUEC COCOIUMHCHUA

Knaccudukanms. Homenkmnarypa. OOmias XxapakTepucTHKa
HIIEMEHTOPTaHUYECKUX COEMHEHHUH 1 XapaKTepa CBA3U MEXy yriIepoJoM
Y 3JIEMEHTOM B 3aBHCHUMOCTH OT €T0 MOJIO0XKEHHUS B IIEPUOTUYECKOM
cucteme. Cepocojepxaline oprannueckue coequuenus. Kimaccuduxarpms.
Tuonel: anudaTuyeckue n apomatnueckue (MepkanTansl). CTpoeHHeE.
Merozs! nonyyeHuss. XMMHAYECKHE CBOMCTBA. Peakiiuu aJIkunupoBaHus U
arunpoBanusi. CpaBHUTEIbHAS XapaKTEPUCTUKA UX CBONCTB CO
cBOWCTBaMH CIUPTOB U (heHoI0B. Cyabpuabl (THOAPHUPHI), CTPOCHHE,
noyrydeHue, cBoiictBa. CTpoeHHE M CBOMCTBA CoJiel CyIb(OoHMS.
Cynbons! u cynbpokcuasl. CTpoeHue, nonyueHue, cBovictsa. [lonsarue o
THOKAapOOHWIIBHBIX COETUHEHHI, CpaBHEHHE C albJICTUAaMU U KETOHAMH.
Cynbpoxucnorsl. Knaccudukanus. CynbpeHoBbIe KUCIOTHI, TOTyYSHHE.
Cynb(UHOBBIC KHCIIOTHI, TTOJTydeHHE, CBOMCTBA. CylIb(OHOBBIC KHCIIOTHI,
cTpoeHne. MeToapl MOTydeHHS aKUiI- U apuicyabdokucior. CBoricTBa
CyIb(QOHOBBIX KHCIOT. DYHKIIMOHATIBHBIE IPOU3BOAHBIE APUIT U
ANKWICYJIb(OKUCIOT: COJIU, XJIOPAHTUIPHUIBI, CKAATHH 3()UPBI, aMUIbI.
D¢upsl, cynb(hOKUCIOT KaK ANKHIUPYIOIIKE peareHTsl. [I[pumenenue
coJielt cyab(hOKUCIOT Kak MOrOIKX cpeacTB. CynbdaMuHbie MpenapaThl.
dochopoprannueckue coenunenus. Knaccupukamus: pochun u
ankundochunsl, hochunucra, pochonucra, hpochoHOBaAsT KUCIOTA,
dochunoKkcHI. MeTo bl MOTy4eHUs], B3aUMHBIE TIEPEX OB, PEaKIIHsI
ApOy3oBa. KpemHuiioprannueckue CoOeIuHEHUs, UX KiIacCupUKaIusi,
HOMEHKJIaTypa. MeTo bl NOJTy4YeHus, CBOMCTBA, CHHTE3 OJUMEPOB.

Cooeporcamenvuutii M0o0dyb 4

Tema 1
I'mapoxcukucioTsl
. IIpousBoHBIE
YTOJIBHOM KHCIJIOTHI

Knaccudukanus. Homenkmnarypa. ATOMHOCTb, OCHOBHOCTh OKCHKHCIIOT.
N3omepus: cTpyKkTypHasi, MOT0XKEHUS PYHKIIMOHATBHBIX TPYII,
ontuieckas. OtnocurenbHas ([, L-) u abcomornas (R-, S -) -
KOH(HTrypamnus ontudeckux usomepos. [Ipasuno Uuronsa-Kana-Ilpenora.
MeToapl TONTy4eHHs] OKCUKHUCIIOT (001He u cienududeckue). Duznueckue
cBoMcTBa. XUMHYECKHE CBOMCTBA OKCHUKHCIIOT, B TOM YHCJIEe CBOMCTBA,
00yCIIOBJICHHBIE HATMYMEM THIPOKCHIIBHON U KapOOKCHIIBHOM TPYIII:
CHHTE3 acIMpHuHa U canona. Jleruaparamus o-, - 1 Y-OKCUKUCIIOT.
BoccraHoBieHNE U KMCIIOTHOE PACUIEIUIEHUE OKCUKHCIIOT.

JIByXOCHOBHBIE OKCHUKHUCIIOTHI. SI0104Hast KUCIOTa. METOIbI MOTyYSHHS.
[TonsiTe 06 acCHMMETPUYHOM CHUHTE3. MeoTHI pa3zena pareMaToB.
Crneuuduueckue cBoiictBa. Bunnas kucnora. [lonyuenue, cnenuduueckue
cBoiicTBa. OTHOIIIEHHE K HATPEBAHUIO JINMOHHOMN KUCJIOTHI.

IIpon3BoaHbIE YrOIbHOM KUCIOTHL. ['anoreHaHruapuasl. XaopyroiabHas
KHCJIOTa U €€ (PUpHI: TTOTydeHHE, CBOMCTBA, (OCTEH; MOTyYeHue,
CBOICTBa, MpUMeHEHHE. D(DUPBI YTOIBHON KUCIOTHI: KUCIIbIE, CPETHUE,
oproedupsl. [Tonyuenue, cBoiictBa. OpTod(hUpHI KaK areTaib- U KeTallb-
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oOpasyromye peareHTbl. AMHJIBI yToJbHON KucioThl. KapbamuHoBast
KHCJIoTa U ee 3pupsl - ypetansl. Kapbamun (MmoueBuna). [Tonyuenue,
CBOWCTBA. Ypeusl, ypoBble KUCIOTHI, MapabaHoBa U 0apOUTYypOBBIE
KHUCIIOTHI, KapOaMUAHbIE U MOYEBUHO(OPMAIIbAECTUAHBIE CMOJIBI.
I'yanuaus. nosnyuenue. OcHoBHbIE cBoMcTBaA. TruomoueBuHa. [lonyuenue,
cBoiicTBa. HUTpUIIBI yTOIBbHOM KUCIOTHI: IIMAaHOBOW M M301IMAHOBAs
KHCJIOTHI, IMAHATHI U N30IIMAaHATHI, IMAaHYPOBOM KHCIIOTA.
Cepocopepxalie Ipou3BOJHbIE YTOJbHON KUCIOTHI.

Tema 2
OKCOKHCIIOTBI

Knaccudukanus, nusomepus, HOMEHKJIaTypa U cTpoenue. O01ue MeTo b1
MOJTy4EHUsI OKCOKHCIIOT - OKUCIIeHUE, Tuapoin3. Crenuduueckue MeTo bl
MOJy4YEHHUS 0, 3- U Y-OKCOKUCIOT (TIIMOKCUIIOBAs!, MUPOBUHOTPATHAS,
alleTOyKCyCHasl, JICBYJIMHOBAsI KUCJIOTHI). O0I1IHe U creruduiecKue
CBOWCTBA OKCOKHCIIOT: peakuus KaHHUIIapo, OTHOIIEHNE K HArPEBAaHUIO
0- U f-OKCOKHCJIOT, KETO-€HOJIbHAS TAYyTOMUPHU MpeoOpa3oBaHusl, Ipe-
oOpa3oBaHus f3-, Y- U O-KUCIIOT, KOJIbYATO-1IEITHAsS TAyTOMEPHS Y- Ta O-
OKCOKHCJIOT. ALIETOYKCYCHBIN 3(pup, BbIIETICHNE TAYyTOMEPHBIX (popM,
MPUYHHBI OTHOCUTEIILHON CTAOMIIBHOCTH €HObHOU (popMbl. Peakiium
KETOHHOM (hOPMBI alleTOyKCYCHOTO 3upa,peakuus Muxasis. Peakuun
€HOJILHOM (POPMBI alleTOYKCYCHOTO 3(Hpa: B3aUMOJCHCTBUE C XJIOPUIOM
docdopa (V), xnopunom xenesa (I1I), G pomom, ramoreHaHTUIPHUIOM,
nuazoMeTraHoM. HatpuitanieToykcycHbId 2hup. AIKUIMpPOBaHUE HATPUN
aIleTOYKCYCHOTO 3(hupa, peakluu C IEPEeHOCOM PEaKIIMOHHOTO IIEHTPA.
KeroHHOE 1 KHCIOTHOE pacllelieHne aleTOyKCyCHOro 3¢upa 1 mpoayK-
TOB €ro aKuiInpoBaHus. CHHTE3bl Ha OCHOBE alleTOYKCYCHOTO 3¢dupa.

Tema 3
AMUHOKHCIIOTHI.
benkn

Knaccudukanms. Mzomepus. Homenknarypa. [Ipupoaasie aMUHOKHCIIOTHI,
ux crepeoxumus. OOIIe METOABI MONTYYEHUs, CICIU(PUUECKIE METO b
noJiyueHus a-aMuHOKUCIOT (MetoA LlTpekkep-3enuHckoro, U3 3pupoB
HUTPOYKCYCHOU KHUCIOTHI, U3 N-alleTHIIaMUHOMAIOHOBOTO 3¢dupa), B-
AMUHOKHCJIOT (MIPUCOEANHEHNE aMMHUaKa K HEHACBIIIEHHBIM KHCIIOTaM,
meTo PonnoHoBa), y-, O-, E-aMHHOKHCIIOT (THIPOIU3 JTAKTAMOB).
MOJIy4YE€HUE apOMaTHYECKUX aMUHOKHUCIOT. PU3nYecKre CBONCTBRA,
MOHATHUS 00 U303JIEKTPUIECKOH TOUKe, OeTauHbI (LIBUTTEP-HOHBI).
AmdoTtepHOoCcTh. XuMHUUeckue cBoiicTBa. OOmIMe CBONCTBA 1O
KapOOKCHIIbHOU M aMuHO-Tpynnamu. Crieruduueckue cBoicTBa
AMUHOKHCJIOT: OTHOILIEHUE K HArpeBaHUI0, 00pa30BaHUs MENTHAOB,
KOMILJIEKCOB ¢ MeTaiamMu. [IpuMeHeHre aMMHOKUCIIOT: TTUIIIEBbIE
00aBKH, CHHTETUYECKHE BOJIOKHA, KOMIUIEKCOHHI (TpuiioH b).Ilentuapt n
nonunenTuabl. [lentuaHas cBsi3b, METOBI IOMYUEHUS IENTHIOB U
MOJIMNIENTUIOB U3 Pa3IMYHBIX AMUHOKHUCIIOT. 3alIUTa aMUHOTPYIIIBI U
aKTUBAIMsI KapOOKCUTPpyIIbl N-aMUHOKHCIIOTHL. 3aIuTa KapOOKCH-
rpynnbl C-aMUHOKHUCIIOTHL. MeToAbl CHATHS 3aIUThI: THIAPOIIN3,
BOCCTaHOBJICHHE. MeTOo/Ibl yCTAaHOBJICHUS COCTaBa U CTPOCHUS
NoUNenTUaAoB: pacuerienue ¢ N- u C-xkonua. [Ipupoansie
nonunentuabl. benku, nx obmas xapakrepuctika. CocraB OeIKOB.
[Iporenns! u mporeunsl. [IpencraBnenue o crpoeHuun 6enkoB. CBocTBa
OenkoB. KauecTBeHHBIE peakIuy Ha OCJIKH.

Tema 4 YrieBoabl

Knaccudukanms. Monocaxapusl (MOHO3bI) -ITOJTMOKCHATBICTHIBI
noJanokcokeToHsl. Kimaccudukarms monocaxapuaos. Ctepeonsomepust
MOHO3. AOCOJTIOTHAsI M OTHOCUTENbHAs KoHpurypanus D- u L- psaas1, nx
CTEPEOXUMHUYECKOE POJICTBO C MNIMLIEPUHOBBIM aJIbIETHJIOM.
CTepeoXuMUYECKUH P MOHO3, BaKHEHIIME npecTaBuTenu. Kompuaro-
IeHas TayToMepus. MyTapoTaiu, o- U -aHOMepBbl, TITUKO3UIHBINA




12

ruapokcui. [TpoexkunonHsie hopmyiel Duiiepa U NepCreKTUBHBIE
dopmynel Xeyopca. [IpocTpaHCTBEHHOE CTPOEHHUE ATTbIOTEKCO3.
[Mupanosnbie 1 pypaHO3HBIE ITUKIBL. METOABI COKPAIICHHS LIEeTTH
MoHocaxapuaoB: meton Boms, meton Pydda. [Ipoanenne yriepoaroro
1ernyu MoHocaxapuaoB - cunte3 Kunuan-Oumepa. CoiicTBa
MOHOCaXapHuI0B. Peakinu oTKpbITOM (POPMBI, emMMepu3aIus. IMUMEPHI.
Peakmun nukimyeckux Gopm. ['uaponus rimko3uI0B, arTMKOHOBAsI
rpynmna. J{ucaxapuzast (6uo3sl). Knaccugukanus. Homenknatypa.
Ctpoenue. BoccranapnuBarolue 1 HEBOCCTAaHABIUBAIOIINE JUCaXapHIbI.
ManbTo3a, 11e100103a, J1aKTo3a, caxapo3a. MIHBepcus onmTHuYecKoi
aKTUBHOCTH caxapo3bl Mpu ruaponusze. Myraporauuu. Peakuun
ANTKWIMPOBAHUS U allWJITHPOBaHMs, Tuaponu3. Crienuduueckue peakium
BOCCTaHaBNUBaroIuX nucaxapuaos. [lomucaxapuapl. Kpaxman, riukores,
1esuiono3a (kierdarka). CTpoeHue mojmcaxapuaoB, UX pacIpoCTpaHEHUE
B IIpHUpoJie, 3HaueHne. KauecTBeHHbIE peaklMK Ha KpaxMall, LeJUTI0JI03Y.
Tunponus. IIpocTeie U cliokHBIE Y()HUPHI LETUTFOIO3bI: METUII, STUI U
aneTuiLesuiono3y. Hurponemnionosa, nemtynouna, uemioda.
HckyccTBeHHBIE BOJIOKHA Ha OCHOBE 1IEJUTI0JIO3bl. METO/IbI YCTaHOBIIEHUS
CTPOEHHS caxapHJIoB. Y CTAaHOBJICHHE pa3Mepa IUKJIA.

Cooeprcamenvnuvlit Mooyav 5

Tema 1. OOuue
npeCTaBICHUs U

Knaccudukanus. Homenknatypa. Apomarndeckue reTepoIKIIbl, popoaa
UX apOMAaTUYHOCTH. XapaKkTep AETOKATU3ALNH P-3JIEKTPOHOB B IIATH- U

KJaccupukanus IIECTUWIEHHBIX IeTepourKiax. BiusHue rerepoaroma. DHeprus

I'q JIETTOKAJIU3alMK KaK Mepa apOMaTUYHOCTH reTepolMKiIoB. CpaBHUTEIbHAS
XapaKTePUCTUKA ApOMATHYHOCTH OEH30JIa U apOMATHYECKUX
reTepOLMKIOB. POJIb reTepoluKINYeCKUX COeAMHEHN B IPUPOJIE U B
MPOMBIIUICHHOM OPTaHMYECKOM CUHTE3E.

Tema 2. CpaBHUTENIbHAS XapaKTEPUCTUKA F€TEPOLUKIOB. BiusHue npupoasl

IIsTranenHrIe reérépoaroMa Ha apOMaTUIHOCTb, HCHACBLIIIICHHOCTb U aI_[I/IIIO(bO6HI/ICTb.

TeTEPOIMKIIBI C
OJHUM
reTepoaToMoM
(a3ot, KUCIOPO,
cepa)

OO6mume meToabl cuHTe3a GypaHa, mupposia u TnodeHa. Crenudpudeckre
METO/bI CUHTE30B (pypaHa; muppoiia, Tuodena. Bzaumurlie npeBpaiieHus
TeTEePOLUKIOB. XUMHYECKHe cBoicTBa. O0mme cBoiicTBa. OCHOBHOCThD H
KHCJIOTHOCTh. AlI10poOHUCTE QypaHa u nuppoia. Peakiuu ¢
MaJICMHOBBIM aHTHAPUIOM: HUKIIONPUCOECTUHEHHS K pypaHy, 3aMelIeHHE B
nuppode. Crnenuduueckue cBoiictBa. dypaH: pacieruieHue CiupTaMu ¢
o0Opa3oBaHHMeM JuaneTaliel, OKHCIEeHUE 10 sstHTapHoro anruapuaa. [Tuppon
N-H KHCIOTHOCTb U CHUHTE3 HAa OCHOBE METAJUI-IIUPPOJIOB; PACLIECINIEHNE
TUAPOKCUIIAMUHOM; pacCHIMpEeHue IIUKIa; OKUCICHHUE 10 MaJeMHUMUIA;
KOHZeHcanus ¢ opMaibaeruaoM. TuodeH: XIoOpMETHINPOBAHHIE,
MPUCOEANHEHUS K TUIIUAHAIIeTUIICHY; OTHOIIIEHHE K OKUCIUTEISIM.
Baxmwueiimue npoussoansie. [lupponuaun, nuponus. [Topouw,
nopdupunbl. [ToHsATHE O CTPOCHUHN ¥ OMOXMMHUYECKOHN POy XjIopoduiuia u
remoraoouHa. [IuponpHUA 1 TUPOTUANHOBUHN ITUKIIBI B AJIKATOUIaX.
dypdypo. [Monyuenue. CoricTBa. [IaTHUIEHHBIE TETEPOLMKIIBI C OJTHIUM
reTepoaToMOM, KOHJICHCUPOBAaHHBIE C OEH30JIbHBIM siipoM. MH07,
TroHadTeH, KyMapoH, kap6azoin. CTpoeHue, apoMaTHIHOCTh. METO b
cuHTe3a uHaona. CroiictBa. ArunopooHocTh. [IpoTOHHAS MTOABUKHOCTH
N-H-Bomopoaa (MHIOMMIMArHUHOPOMHUI, MHIOJIUITHATPUI U UX PEAKIIHH ).
OnextpodunbHoe 3amenieHne. Peakiust Manauxa. Bzaunmoneiictue ¢
IEJIOYHBIM pacTBOpPOM xjopodopma. Boccranosnenue. Baxkueiimme
npou3BoHbIe HH0MA. Tpuntodan. Ckatona. OKCHUHIOIBI, KETO-€HOJIbHAS
Y JaKTUM-J1akTamHas TayroMepus. Magokcui. [IpoMbIieHHBIN CHHTE3
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unauro. benwiit unauro. Kpacurenu na ocHose uaauro. Tuonnauro.
NunomunykcycHas kuciiota (rerepoaykcus). Kap6azon. Ctpoenue.
Howmenknarypa. DnexkrpoduinsHoe 3aMeleHus B kapbasoe.
[TonmmBuHMIKapOA301.

Tewma 3. Knaccudpukanus. Ctpoenue. BzanMmHoe BIHMsSIHHE aTOMOB B UMHUA30J1e U
[TaTuunenHble nupaszoiie. MeToabl Mody4Y4eHus Nupa3oil U3 TUIpa3uHa U [3-
TETEPOIMKIIBI C TUKapOOHWIBHUX COCIUHEHHA, WK 3()UPOB MAJIOHOBOM KHUCIIOTHI, U3
HECKOJIbKUMU JMa30MeTaHa. oJy4YeHUe UMH/1a301a C TJIMOKCaNs, U3 aMUIUHA.
rerepoaroMaMu KucnoTHO-0CHOBHBIEC CBOICTBA MHpa3oia U uMuAa3ona. Peakimn
3IEKTPOPUIBLHOTO 3aMelieHus. YacTuuHoe (MUpa30auH, UMUIA30JIMH) U
noJiHOE (MTUPA30IUANH, UMHI030JIHINH) BoccTaHOBIIeHUE. [Ipon3BoHBIE
nupas3oil. AHTUIIMPHUH, aMUAONMPHH, aHalbIMH. [Ipon3BoAHbIE UMK IAa305a:
rucTuavH, ructamuH. [ToHsITHE O TpHUA30JIaxX U TeTpa3oJiax.
Tema 4. [Tupunun. Ctpoenue. [lonydenue nupuanHa Ipyu KOKCOBAHUM KAMEHHOTO
[ecTuuneHHbIC yras. CHHTE3 TUPUIMHA U aJTKWITHPUITHOB PEAKIIUIMU KOHICHCAIIUH C

TCTECPOUUKIIEBI C
OJHUM
reTeépoaToMoM

aKpOJIEMHOM, YKCYCHOTO anpieruaa. Cunres ['anua. [uknuzanms
aleTUIIeHA C CHHUJILHOM KHCIIOTON. PeakiimonHast CnocoOHOCTh TUPUIUHA.
HyxneodpunpHoe 3amenienne. DnekTpoduiabHoe 3amMenieHne. PaaukamsHoe
3aMeleHue ¢ CoNsIMU aua3oHus. OCHOBHOCTD U HYKJICO(PUIBHOCTh
nupuanHa. Peakunu ¢ KUCIIOTaMu, aJIKUITAJIOT€HHUIaMH,
AIMITAIOT€HUIaMU, 00pa30BaHUsl KOMIUIEKCOB ¢ OKCUAOM cephl (VI),
o6pomom. [Tonyuenue N-okcua nupyUIMHA U UCTIOJIB30BAHUS €70 B CHHTE3€
NpOU3BOJAHBIX upuaAnHa. O30HOIU3 NUpUauHA. BoccTaHoBeHNE
nupuauna. [Tunepuauy. [Ipon3BoaHBIE TUPUIMHA U KX CBOMCTBA.
[Muxonunsl. C-H KHCIOTHOCTh MUKOJIMHA, KOHJIEHCALIUS C allbJETHIaMH.
Okucnenne NMKOAMHOB. Bunnimnmupuana. Xiaopnupuand. OKcu- 1
aMUHONUPUANHBL. TayToMepus o- U Y-OKCH- U aMUHONIUPUANHOB, PEAKITUU
TayToMepHbIX popm. [lnazoTupoBanre aMuHONMUPUANHOB. [TupunuHoBsie
Y TIUTNIEPUANHOBBIC LUKIIBI B aikajgouniax. JIekapcTBEHHbIE BEIIECTBA Ha
OCHOBE MUPHUIMHA U nunepuanHa. [llecTudiieHHbIE TETEPOIUKIIBI C OJHUM
reTepoaTroMoM, KOHACHCUPOBAHHbBIE C OCH30IBHBIM SAPOM. XHUHOJIWH,
W30XHUHOJIUH, akpuuH. CTpoenne. ApoMaTuyHOCTh. CpaBHUTENIbHAS
XapaKTEPUCTHKA PEAKIIHOHHON CIIOCOOHOCTH MEXLy CO00M U
OTHOCHUTEINIbHO MUpUANHA U 6eH3o0ma. CHHTe3 XuHOoNIMHA. Peakiun
AIIEKTPOPUITBHOTO 3aMelieHnst B xuHomuHe. HykneodunsHoe 3amenieHue.
OcHoBHbIe cBoiicTBa. OOpazoBanue N-okcuaoB. Okucnenue. YacTnaHoe u
MOJIHOE BOCCTAHOBJICHUE XMHOJIUHA. [[pon3BOAHbIE XMHOTUHA.
XwunanbauH, ero C-H kucnotHocTs. 8 okcuxuHonuH (OKCHH), €T0
CIIOCOOHOCTH K 00pa30BaHHI0 KOMITIEKCOB C HOHAMU METAJUIOB.
TayromepHbie TpeoOpa3oBaHUs - U Y - OKCH U aMUHOXHUHOJIMHOB,
peakiuu TayroMepHbIx ¢popMm. XuHuH. U3oxunonuH. [lonydenue.
CriocoOHOCTh M30XMHOJMHA K PEAKLIUAM HYKICO(UIHHOTO 3aMELICHHUS.
OnektpodunbHoe 3amemnienrne. OCHOBHBIE CBOMCTBA. OKHCIICHHE.
YacTuuHoe 1 MoIHOE BoccTaHOBJIeHUE. [Ipon3BOAHBIE M30XUHOJIMHA. .
AKpUIMH, TONy4YeHue. Peakinm aMuMHUPOBaHUS, AIKWJIMPOBAHHUS
akpuauHa. OKHCIIEHHE U BOCCTAaHOBJIEHUE aKpuauHAa. JIekapcTBEHHBIE
BEII[ECTBA HA OCHOBE aKpUJMHA.

Tema 5.
IIlecTuunenarie
TeTEPOIUKIIBI C
HECKOJILKUMH
rerepoaToMaMu

Jva3uHbl: NUpa3uH, MTUPUMUANH, ipuaa3uH. Ctpoenne. CpaBHUTEIbHAS
peakiroHHas cnocodHocTh. MeTo el nonydyenus. HykineopunbHoe
3aMenieHue. DIeKTpopuibHOe 3aMellleHUe B MPOU3BOAHBIX THA3UHOB.
OCHOBHBIE CBOKUCTBA 110 CpaBHCHHIO C IMPUOANHOM. PeaKI_[I/II/I OKHCJICHUA-
BOCCTaHOBJIEHUA. BaxxHeiimre npou3Bonbie. [lnpuMuanHoBbIC
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OCHOBAHMS: ypaluil, LIUTO3UH, TUMUH, UX cuHTe3. CuHTe3 6apOuTypOBOii
KHCJIOTHI. TayToMepusi OKCH- U aMHUHOIIPOU3BOJHBIX JUA3UHOB.
JlexapcTBEeHHBIE BEILIECTBA HA OCHOBE NUpuMuANHa. [IypuHsl, ctpoenue.
[IpousBoanseie [lypuna: ryaHuH, aleHUH, TUIIOKCAHTUH, KCAHTUH, MOYEBas
kucnota. CHuHTE3 MOUEBOH KUCIOTHI MeToaMu @umiepa u Tpayba. Cunres
MYPUHOBBIX OCHOBAHHMI M3 MOYEBOU KHCIIOTHI.

HyxnienHoBble KUCIOTHL. PHO0- 1 1€30KCUpHOOHYKIIEHHOBBIE KUCIOTHI
(PHK u JHK). IlepBuuHas u BTOpU4HAs CTPYKTYpa HYKIEHMHOBBIX KUCIIOT.
Hyxkneorunsl, Hykiieo3uasl. Kommnementapubeie ocHoBaHuUs. Posb
HYKJIEMHOBBIX KHCJIOT B 5KMBOM MPUPOJIE.

TemaTn4yeckni nmjiaan

Copep:xareabHblii MOTYJIb 1

KoaunuyecTBo yacoB

QOunas ¢popma o0yuenust

3aounas popma o0yueHust

B T.4. B T.4.
Ha3panus o o |4 T o | o4 z
Co/lep/KATENbHBIX MOIYJIeH | o Sl 2 |5 EEs| o S| 2|5 ElEs
= S |9l & |g o Bl & = Q S| & © g
u Tem 5 5|8 £5¢28 8|52 glz¢8s
= B|E 2|5%5¢g = | E|E|2|58z5¢
SRR S--N R
o 8 |3 Tl g e e |3 Tz
Fl B | o S = 5 | o S
Tema 1. OCHOBHEIC IOHSATHS
OpPraHUYECKOM XHUMHH.
P 2 |6 6 | 10
Homenkiatypa
OPraHNYeCKUX COCTUHEHUN
Tema 2. DnexTpoHHBIE
3¢ (deKTs B OpraHnyecKoit 20 | 4 6 | 10
XUMHH
Tema 3. CtpoeHue u
peaKImoHHasl CIOCOOHOCTh 18 | 2 6 | 10
OPraHNYeCKUX COCTUHEHUHN
Tema 4. Ankanvl 20 | 4 6 10
Tema 5. AnxeHsl 22 | 6 6 10
Tema 6. AnkagneHnl 20 4 6 10
Tema 7. AnkuHBbI. 20 | 4 6 10
Tema 8. LluxnoankaHbl 22 6 6 10
Tema 9. Apennl 24 | 8 6 | 10
Hmozo
no cooepicamenbHomy 188 | 44 54 | 90
Mmooynio 1
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ConepxareJibHbI MO1YJIb 2

KoanyecTBo 4acoB

QOunas ¢popma o0yuenust 3aounas popma oOyueHust
B T.4. B T.4.
HasBanus o o |4 z o | o4 z
Cco/lepKATENbHBIX MOIYJIeH | o Sl 2 |5 EE sl o S| 2|5 ElEs
= S |9l & |g o = I = Q S| & © g
H TeM g = |2 9 mgggg 3 = g S5 S
= B|E 2|5%5¢ = | E|E|&|58zF¢
5|4 o |8 8= w = < o9 8l=E w
sl Y |2 8|8 s S| 8|5 BE=
o 8 |3 Fldg e e |3 Tz
=1 ) = = H | o =
Tema 1.
I"anoreHnpon3BogHbIE 20 | 4 6 | 10
YTJIEBOJIOPOIOB
Tema 2. 'mapokcunpouns
P P 2 | 6 6 | 10
BOJIHBIE YTJIEBOJIOPOJIOB
Tema 3. IIpocThle >pUpHL.
P bup 20 | 4 6 | 10
OKCHpPaHbI
Tema 4. KapOoHWIbHBIC
24 6 8 10
coeTHeHus. XUHOHBI
Tema 5. KapOoHOBEIE
P 30 | 10| | 10] 10
KHUCJIOTHI U UX HpOI/ISBOI[HBIG.
HToro no coaep:ka-
Aep 116 | 30 | | 36 | 50
TeJJbHOMY MOIYJIIO 2
ConepxareJibHbI MO1YJIb 3
KoandecTBo 4acoB
Ounas ¢popma 00yueHust 3aounasi popma oOyueHust
B T.4. B T.4.
O o ! an) 5} [0} ! as)
Ha3Banus coaepskarejbHBIX = E = s 2 = E = s 2
MoJyJieil 1 Tem el = |3 ElealsEl & =| 5| E]8 5| ¢E
o 5 QO &g &l 2L o = O o lr &l 22
Q = = = o < = O Q = =p = o < = O
*| 8|5 2|53E8 ®| 85| E| &|52E 4
52 &8 358 = S 2| &8 5=x
Q= |8 an o < | = an
Bl 5 | o = = 5 | O =
Tema 1. Hutpocoennnenust 24 | 4 10 | 10
Tema 2. AMUHEI 20 | 4 6 10
Tema 3. J/Inazo- u
A 26 | 6 10 | 10
a30COEIUHEHNS
Tema 4. Cepa-, hocdop-,
KpPEMHHIOpraHU4eCcKue 24 | 8 6 10
COEIUHEHHNS
Hmozo no cooeporca-
P 94 | 22 32 | 40
menvHoMy Mmooy 3
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ConepxaresibHbI MO1YJIb 4

KoanuecTBo 4acoB

QOunas popma o0yueHust 3aounas popma oOyueHust
B T.Y. B T.4.
[} o | ! an) ) o ! an)
Ha3Banus conepskarejbHBIX S 8 o 2 o 2 22 |2 B
MoyJieli M TeM g = |3 EESE{S g = | g E&JSE{S
S| 52| 2|88 ES 3 S| | 2188IFS
" E|E|E&|c5588 | 8| 5| &(55z¢8
E | 2| 0|0 8 E w = 5 o9 8l=E w
S| &3 88/ s S| 8|5 BE=
=T - =l e e |3 Tz
E| o= o = = 5 | o =
Tema 1 ['MAPOKCUKUCIOTHI.
IIpon3BoHBIE YrOJIBHON 18 | 4 6 | 8
KHACIOTEI
Tema 2 OKCOKHUCIOTHI 18 | 4 6| 8
TeMa 3 AMUHOKHUCIIOTEL
18 | 4 6| 8
benxu
Tema 4 YrneBoanl 28 | 10 10| 8§
Hmozo no cooeporca-
P 82 | 22 28| 32
menvHoMy Mooy 4
Cojep:xarejbHbIN MOTYJIb 5
KoandecTBO 4acoB
Ounas popma 00yueHus 3aounas popma o0yueHus
B T.4. B T.4.
O Q| ! an) 5} [0} ! as)
HasBanus coaep:kaTe/ibHbIX =| 3 2ol s |z 2 olE
Mo/yJIeli 1 TeM Sl = |5l A&leBlsel 28 =| 8] &% 5|S &
o = O &lw S22 o = O o lr &l 22
Q = =p = o < = O Q = =p = o < = O
= E|E|E|E858 = | 8| 5| 888z ¢4
S E8|sEEs AR EEE
= =z o | ® T
El 28 = = =SS =
Tema 1. O0mue
MPEACTABJIECHUS U 16 | 2 6 8
knaccudukanus ['T]
Tema 2. [IaTnuneHHnie
FeTEPOLIMKIILI C OJHUM
P A 20 | 6 6| 8
reTepoaToMoM (a3or,
KHCJIOPOJI, CEPA)
Tema 3. [IaTnuneHHnIe
reTEePOLUKIIBI C HECKOIBKUMH | 20 | 6 6 | 8
reTepoaToMamMu
Tema 4. lllecTuuieHHbIe
reTEPOLMKIIBI C OTHUM 20 | 6 6| 8
reTePOaATOMOM
Tema 5. lllecTuuiieHHBIE
reTEePOLHUKIIBI C HECKOIBKUMH | 20 | 6 6 | 8
reTepoaToMamMu
Hmozo no cooepica-
P 96 | 26 30 | 40
meabHOMY MOOYI0 5
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5. METOJUWYECKHUE PEKOMEHJIAIMH U1 IPOBEAEHUAA
JIEKIHMOHHBIX, IIPAKTHYECKHUX U JIABOPATOPHbBIX 3AHATHUHU

TeMbl JeKIIMOHHBIX 3aHATHH

Ne Konuuecmeo
wn Ha3zeanue memoi 4aCOs
1 OCHOBHBIE TOHATHS OpraHndeckor xumun. Homenkiarypa 6

OpTraHUYECKUX COCIMHEHHI
2 DneKTpoHHbIE AP (PEKTH B OPraHUUeCKON XUMHUU 4
3 CrtpoeHnue u peakimoHHasi CIOCOOHOCTh OPraHUYECKUX COCTMHECHHM 2
4 Anxanvl 4
5 ATKeHbl 6
6 AJnKanyeHnl 4
7 ATNKVHBL. 4
8 Iuknoankansl 6
9 Apensl 8
10 lNanorennpou3BoAHbBIE YTIEBOAOPOIOB 4
11 I'mapoxkcunpousBoHbIE YITIEBOLOPOIOB 6
12 IIpocteie a¢pupsl. OkcupaHbl 4
13 KapOonunpHble coennHeHNs. XUHOHBI 6
14 KapOoHOBBIE KMCTOTHI ¥ KX TTPOU3BOIHBIC. 10
15 Hurpocoenunenus 4
16 AMMHBI 4
17 Jnazo- u a3ocoeTMHEeHUS 6
18 Cepa-, pochop-, KpeMHUHOPTaHUYECKUE COCTUHECHUS 8
19 I'mapokcukucnoTel. [Ipor3BOHBIE YTOTBHON KUCIOTHI 4
20 OKCOKHUCIOTBI 4
21 AMHUHOKUCHOTHI. benku 4
22 YraeBojbl 10
23 O6ume npencraBneHus u kiaccupukarus '] 2
24 [IsTHYneHHbIE TeTePOLMKIIBI C OTHUM T'€TepOoaToMOM (a30T, KUCIOPO, 6
cepa)
25 [IsaTH4neHHbIE TeTePOIMKIIBI C HECKOJIBKUMU TeTepoaToMaMu 6
26 [ITecTruneHHbIE T€TEPOLMKIIBI C OHUM I'€TepOaTOMOM 6
27 [llecTuuneHHbIe TeTEPOLMKIBI C HECKOJIBKUMH T'€TepOaTOMaMU 6
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TeMbl 1a00pPaTOPHBIX 3aHATUI

No Konuuecmeo
Ha3zeéanue memoi
n/n uacoe
1 OcHOBHBIE METO/1bI paOOTHI, BHICICHUS U OYUCTKU BEILIECTB 30
2 Peakuuu 37eKTpoQHUIBHOTO 3aMEIEeHHS.
1. Cunre3 o- u n-HuTpodeHoaa
2. TpubpomaHWINH
3. Tpubpomdbenon
4. m-ruapoKcuOEH30JCYNb(OKUCIOTA 40
5. HarpueBas coib M-TOJIy0JICYTb(OKUCIOTHI
6. T-HUTPOAHWINH
7. METHWJIOBBIM OpaH>KEBBIN

8. N-HUTPOAHWJIMHOBBIN KPaCHBIN

3 Peakiun nykineogmibHOTO 3aMeIeHuUs
1. Aueranunupg

2. T-HUTPOUOIOECH30JI

3. W3oamunanerar

4. HEpOJHUH HOBBII

5. QeHOKcHyKCyCHAsI KUCIIOTa

40

4 Peakuuu oxucienus

1. ben3zoiinas kucioTa u3 OEH3MIOBOTO CIIUPTA
2. AHTpaxuHOH 30
3. beH30Xx1MHOH

4. TlomydeHue U3 U30MPOINAHOIA TUMETHIKETOHA

5 Peakuym BoccTaHOBIEHUS

1. bensruapon 10

6 Peaknuu xoHaeHcanuu

1. Kopuunas xucnora

OEH3MMHAKOJINH

bemsnmuazon

JlnbGeH3anpaneToH

AIIYKT aHTpalleHa ¥ MaJIEMHOBOTO aHTHJIPH/IA

BCEI'O 180

30

i

6. METOIMYECKHME PEKOMEHIALIMU 110 OPTAHU3ALIUN
CAMOCTOSTEJBbHOM PABOTHI CTYJIEHTOB

Opranun3anusi CaMoCTOAITEJIbHON PadoThI CTY/IECHTOB

CaMocTosTeabHas pa60Ta CTYACHTOB OCYHICCTBIIACTCA MO MHAWBUAYAJIbHBIM 3aJaHUSM I10 Ka)KI[OfI
TeMe Kypca.

No Konuuecmeo
Hazeanue memui
n/n uacoe
1 OcHoBHbIE IOHATHA OpraHnyeckor xumMun. Homenknarypa 10

OpPraHNYECKUX COCTUHEHUH

2 DneKkTpoHHbIE 3P HEKTH B OpraHUYeCKOd XUMUHN 10
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CtpoeHue U peakiiMOHHas ClIOCOOHOCTh OPraHUYECKUX COCTMHEHUHN

3 AJKaHbI 14
4 AJIKeHbI U alKaIUueHEI 14
5 ANKWHBL 14
6 [Huknoankaabl 14
7 ApeHsl 14
8 ["anoreHnpou3BOIHBIE YTIIEBOIOPOIOB 13
9 [M'uapokcunpon3BoIHbIE YTIIeBO10POa0B. [IpocTrie 3¢gupsl. OxcrupaHbl 13
10 KapOGonunbpHbIE cCOeTMHEHUS. X UHOHBI 13
11 KapOoHOBbIE KHCTOTHI M UX MIPOU3BOIHEIE. 13
12 A3oTcoaepikaliue CoeIMHEHUs 13
13 DJIeMEHTOPraHUYECKUE COCIMHEHUS 13
14 I'mapoxcukucnorsl. IIpon3BoaHbIE YTOIBHOM KUCIOTHI 14
15 OKCOKHCIIOTBI 14
16 AMUHOKHUCIOTHI. benku 14
17 VYrineBonasl 14
18 [IsTHYIeHHBIE TETEPOLIMKINYECKUE COETUHEHUS 14
19 [IlecTnuneHHbIE TETEPOLMKIMYECKUE COCTUHEHUS 14

BCEI'O 252

7. NHANBUAYAJIBHBIE 3AJTAHUSA

Oo0pa3en MHAUBUAYAJIBHOIO 32JaHNS 110 TeMe «AJIKEHbI H AJIKAIHEeHbD)

1. IMomyuute Tpems cnocobamu coequuenusi: CH; — CH,(CH3)C==C(C,Hs), ,
CH3 - CHz(CH3)C==C(C2H5)CH2 CHQCH;
Harmumure 11t HUX reoMeTpuYecKre n30Mephl U HA30BHUTE HX.

2. Ilpu HarpeBanuu 3-0poM-2-METHIINIEHTaHA CO CIIUPTOBBIM PACTBOPOM LIETIOYH MOIYUHIN
HEHACBIIIEHHBIN yriaeBoaopoa. Hanummre ypaBHeHUs peakiuii 1 HA30BUTE MOJTYYEHHBIN
YTJIEBOJOPO/ 1O paliOHAIbHON, CUCTEMAaTUYECKON U KEHEBCKOM HOMeHKIatype. Kakoi
YTJIEBOOPO/I MOTYUAOT MPU ITUX JKE YCIOBHSIX U3: a) HOIUCTOTO M300yTHia; 0) 3-6pom-2,2-
TUMETHIINIEHTEHA; B) 2-0poM-2-MeTunOyrana?

3. Ilpennoxute nmyth cuHTe3a 4,4-numeTtuinnenteHa-1 u3 1-xmop-4,4-nuMeTuinnenTada. Y Kaxure
YCIJIOBHSL.

4. Tlpemnoxute 4eThIpe CrIocoda MmoaydeHus 4-MeTHUITIEHTEHA-2.

[Momyuure 6yraauen-1,3 u3s: a) Oyranauona-1,3; 6) Oyrunauona-1,4 (merox Pemre).

6. HanmummuTe cTpykTypHBIC (OPMYIIBI IPOAYKTOB PEAKIIUHA U HA30BUTE HX:

9 9
CH3CH,CHO— > A— > CH3CH,CHBrCH,Br—2VEOH 5 |

0
HBr B Na T HNO3(14%)/140 C oI
[IpuBeauTe Mexanu3M peakuuu b—B.
7. Tlonmyuute M3 IUTaJOr€HIIPOU3BOIHOIO 2,4-IMMETUITEKCEH-3 M HAIMIIMTE €r0 PEaKIUH C: a)
HBr; 6) KMnOu(p); B) PACI,+H,0 (mexanu3m); r) HySOy.
1) Hp/Ni. Ykaxure ycnoBusi.

e
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8. Hamummure cxemy peakiuii TUEHOBOTO CHHTE3a JUBMHWIIA U3 CIEAYIOUIUX BEIIECTB: a) OyTeH-
2-anb, 0) aHrUApPU] OYTeH-2-TUOBOM KHCIOTHI (MaJCHHOBBIN aHTUIPU).

9. Kakoe cTpoeHre uMeeT TUEHOBBIN yrieBoaopoa coctaBa C;H,, ecnu nipu pas3inoxkeHuu BOAOU
MOJTyYEHHOTO W3 HEro O30HWAa ObUT TONy4YeH TIyTapoBBIA AWanbaeru]] (TMEeHTaHINAIb).
Hanummre cooTBETCTBYIOIINE PEAKIIUN U Ha30BUTE UCXOAHBIN YIIIEBOAOPO/I.

10. YcTanoBuTe CTpyKTYpHYIO (hopMmyiy yrieBopopona coctaBa CsHig, mpu OKHCIEHHH KOTOPOTO
XPOMOBOI cMechI0 00pa3yeTcs alleTOH U yKCycHas Kuciota. Hanumure peakuuro.

8. KOHTPOJILHBIE BOITPOCHI K IPOMEXKYTOYHOM ATTECTAIIUHA
9. OBPA3SEII MOAYJBbHOI'O KOHTPOJIA

IOy BIIO IOHEIIKA HAIIMOHAJIbHbIIA YHUBEPCUTET»

dakynpTeT XUMUYECKUIL
Hanpaenenue noocomosxu: 04.03.01 «Xumusn»
Ipoghuns:
IIpoecpamma noocomosxu: oaxanagpuam
Cemecmp .
Yuebnas oucyuniuna «Opzanuueckan Xxumus

MOAYJIBHAA KOHTPOJIBHAS PABOTA
BAPHUAHT Nel

1. Hammmmure peakumm nmkinonentanuena c: a) Na/ NHs (p.); 6) CHs;Mgl; B) Br, (1 moms)/
CCly; 1) CH,=CH — CHO.
2. B kakoM HalpaBJIeHUU PEUMYILIECTBEHHO MPOTEKAIOT PEaKIINU:
a) CIsC — CH=CH; + HBr — A;
6) CH; — CH=CHCI + HBr — Bb;
B) CH30 — CH=CH, + HBr — B.
3. OcyllecTBUTE MpeBpaICHUS:
a) H- OytaH —» OyTuH- 2;
0) 3- meTmiiOyTeH- 1 — 3- MeTUnOyTHH- 1;
B) OyTaHoJ- 2 —» eTWIOYTHIIaleTHIICH.
4. OcyuiecTBUTE MPEBPALICHHUS:

beron HNO»/ HZSO4‘ A Cly/ FeCly B CH;Cl/ 2Na _ B Clz/h\i T ﬂ i
HazoBute A — /1. g - - -

5. N3 amun6pomuna cocraBa CsHjBr nmpu BoccranoBnennn HI monyuator yrimeBogopon CoHi,
(A), a mpu B3aUMOJEHUCTBUM C METANIMYECKUM HaTpueMm mnoiydaroT yriaeogopoa CioHz, (B).
VYcraHoBUTE CTpOCHHE aMHJIOPOMHIA, a TakXke coenuHeHnid A u b, ecnm mpu HUTpoBaHWU Pa3o.
AQ30THOM KHUCJIOTOM U3 YIIEeBOAOpPOAa A TOJYYEHO TOJBKO OJHO HHUTPOIPOU3BOAHOE, a W3
yriaeBojgopoaa b monmydeHo nBa HUTPONPOM3BOAHBIX. Hamuimre COOTBETCTBYIONIME YpPABHEHHS
peaKIui.

6. Hanumnre mexanusm HuTpoBanus b n3 3amanus 5.

YTBepxkIeHO Ha 3aceaHuu Kadeapbl OMOXMMUU M OPTraHUYECKON XUMUH,
poTOKOJ Ne OT «__» 20 T
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W.o. 3aBenyromiero kadgeapoi O.B. bapanosa
[Ipenonasarens M.A. CuHenbHUKOBA

Kpurepun oneHuBaHus MOAY/JIbHOT0 KOHTPOJISI

Homep 3a0anusn Konuuecmeo 6annoe
1 4
2 4
3 4
4 4
5 4
6 5
Bcezo 25 oannoe

10. OBPA3EI 9K3AMEHAIIMOHHOT'O BUJIETA

rOY BIIO «JIOHEIIKUIA HAIITMOHAJIBHBII YHUBEPCUTET»

@akynbTeT Xumuueckuu
Hanpaenenue noocomosxu: 04.03.01 «Xumusny
Ipoghuns:
Ilpoepamma nodecomosku. oaxanagpuam
Cemecmp 5
Yuebnas oucyuniuna «Opzanuueckan xumusny

3K3AMEHAIIMOHHBIN BUJIET Nel

1. Huknoankansl 1 ukinoankensl. Knaccugukanus. Crpoenue. Mzomepus. Homenkmnarypa.
MeTo1bl TOTyYEHHS U CBOKCTBA.

2. Peakmuu otmierienus. Mexanusm El. Ilpumepsi. [IpaBuno 3aiiiesa.

3. Apomarnueckue KapOOHOBbIE KUCTOTHL. CTpoeHHe. MeTO bl MOTyueHUs U CBOKCTBA.

4. TlomyuuTe Tpems METOAAMHU NEHTAHOH-3 U HANUIIKTE JUI Hero peakiuu ¢: a) KMnOy/ t; 0)
NaOH/ H,0; 8) NH,0H; 1) C,HsOH/H'; 1) H,SO4/H,0; e) Al [OCH(CHjs),];

5. OcylecTBUTE MPEBPAILIEHUE U HA30BUTE MPOTYKTHI:

2C,H.OH/H®  Br,/CCl KOH,,./crmpT NaNH,/NH
CHO—CH==CH, 25 - A 1Y) 4 B (136 13: C 2/INHj3

+
CHJ _ . H,OM

6. Ha ocHOBe MasmoHOBOTO 3(pupa MOTYyIUTE 2-METHIIOYTAHOBYIO KHUCIIOTY.
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YTBepkeHO Ha 3aceaHuH Kadeapbl ONOXUMUU U OPraHUYECKOW XUMHH,

IPOTOKOJ Ne OT «__ » 20 1.
W.o. 3aBenyromero kapeapoii O.B. bapanosa
[IpenonaBarens M.A. CuHeIpHHUKOBA

Kpumepuu OUCHUBGAHUA IK3AMEHA

Homep 3a0anusn Konuuecmeo 6annoe
1 15
2 15
3 15
4 15
5 20
6 20
Bcero 100 6an10B

11. OBPA3EIl TECTOBOI'O 3AJIAHUA (npu nanuuuu)
12. KPUTEPUMN OLIEHUBAHUA

Pacnpeodenenue 6annos, Komopsvie MOZym ROIYYUMb CHYOEHM bl
6 npoyecce u3y4eHus OUCYUNIUHDL

Opranu3anuoHHO- CPC Bcero
yueGHasi padora NuauBuayaabHasi MoayabHbIii KOHTPOJIb
CTY/lIeHTa pa6ora
max 25 Ganos max 25 6amioB max 50 6amnoB
BBIIIOJTHEHHE U Ca4a BBIIIOJITHEHUE MopyibHas KoHTponbHa pabora | 100 6asioB
1a00paTOPHBIX padoT WHIMBHTYaTbHBIX
JOMAIHUX 3aJaHul

Ixana coomeemcmeusn 6a17108 HAUUOHAILHOU KAl

Onenka Ounenka mo OueHka 1o rocy1apcTBeHHOM IKaJIe Ouenka mo
no mkaJe | 100-6anabHoM (3x3amMeH, TP PepeHINPOBAHHBIN 3a4eT) rocy1apcTBeHHOMI
ECTS HIKaJie HIKaJe (3a4er)
A 90-100 5 (0TIMYHO) 3a4TEHO
B 80-89 4 (xopor11o) 3a4TEHO
C 75-79 4 (xopo1io) 3a4TEHO
D 70-74 3 (y1OBIETBOPUTENHHO) 3a4TE€HO
E 60-69 3 (YIOBJIIETBOPUTEIBHO) 3a4TEHO
FX 35-59 2 (HeyIOBJIETBOPUTEIHHO) HE 3a4TEHO

C BO3MOXHOCTBIO ITOBTOPHOU CHA4U
F 0-34 2 (HeyIOBJIETBOPUTEIHHO) HE 3a4TEHO
C BO3MOXXHOCTBIO IOBTOPHOM Ca4M IIPU YCIIOBUH
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‘ ‘ 00s13aTeIbHOT0 HAbOpa JTOTOTHUTENBHBIX 0aIoB |

13.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O ITPOIECCA

TOCKOH.

BBITIOJTHEHHS pabOT 000pyIOBaHHE.

14.

PEKOMEH/TOBAHHAS JIMTEPATYPA

JlexuroHHBIE 3aHATUS IPOBOIATCA B Ay IUTOPUH, OCHALLICHHON MYJIBTUMEIUMHON TEXHUKOU U

JlaGopaTopHble 3aHATUS TPOBOIATCA B JabopaTOpHuM, cojepiKalieil HeoOXOoauMoe Ui

Ne
n/n

Haumenosanue

KoJj-Bo
IK3EMILISIPOB
B OM0JIMOTEKE

JlonHY

Hannune
3JIEKTPOHHOM
BEpPCHHU B
IbC

Ocnosnas 1umepamypa

Opranunueckas xumusi. TeopeTudecKkre OCHOBBI M 3aIaHUS
IUTSE ayJUTOPHOW M CaMOCTOSITENILHON paloTHI: yueOHOe
mocoome / T'OY BIIO "Jlomeuknii HaIMOHAILHBIN
yHuBepcuretr", Xumuueckuit  Qaxynbrer, Kadenpa
OMOXMMHH W OpraHWYecKor xumuu; cocraputenu: O. B.
bapanoBa, 1. /I. Onmaprok, B. C. Hopomxkesuu, H. T.
Maneesa. - Jlonenk: JJouHY, 2018. - 216 c.

boposnes . B. Oprannueckast Xumusi: TEpMUHBI U
OCHOBHBIE PEaKIUu: yuel. MocoOue s CTYICHTOB BY30B,
00y4aromuxcs Mo HanpaBJIeHUSIM OATOTOBKU U
cnermansHocTr "Xumus" / . B. Boposines. - Mocksa:
BMHOM. JIa6. 3nanwuii, 2010. - 359 c.

XaxanuHa, T. U. Oprannueckas xumusi: yue0. nocoodue /
T. . Xaxanuna, H. I'. OcunienkoBa, A. A. I'ypckas; moxg
pex. T. W. XaxauuHoit. - Mocksa : FOPAWT: Beicm.
obpazoanue, 2009. — 395 ¢

Jonoanumenvnas 1umepamypa

PeytroB, O. A. Opranwdeckas Xxumus: YueO. s
CTYJICHTOB BY30B IO HAIPABICHUIO W CIEIHATHLHOCTU
"Xumusa": B 4 4. U. 1/ O. A. Peyros, A. JI. Kypr, K. II.
Bbyrun; Mock. roc. yu-t um. M. B. JlomoHocoBa. - 2-¢
3. - M. : bunowm. Jl1a0. 3nanwmii, 2005. - 567 c.

29

PeytoB, O. A. Oprannyeckast xumusi: Y4e0. s
CTYJEHTOB BY30B IO HAIIPaBJICHUIO U CIIEIUAIBHOCTH
"Xumus": B4 4. 4.2 /0. A. Peyros, A. JI. Kyp, K. I1.
bytun; Mock. roc. yu-t um. M. B. Jlomonocoga. - M.:
Bunowm. J1a6. 3uanwuii, 2004. - 623 ¢

29

PeytoB, O. A. Opranuveckas XxuMus: Y4e0. 1J1s1 By30B 110
HanpaBJIeHUIO U crieranbHocTH "Xumusa": B 4 4. Y. 3/
O. A. Peyros, A. JI. Kypu, K. I1. Bytun ; Mock. roc. yH-T
uM. M. B. Jlomonocosa. - M.: bunowm. JIa0. 3aanuii, 2004.
-544 c

10

PeytoB, O. A. Opraunyeckasi Xumusi: Y4e0. U1t By30B 110

10
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HanpaBJICHUIO U crieranbHocTH "Xumusa'": B 4 4. Y. 4/
O. A. Peyros, A. JI. Kypu, K. I1. Bytun ; Mock. roc. yH-T
uM. M. B. Jlomonocosa. - M.: bunowm. J1a0. 3uanwuii, 2004.

- 726 c.
8. Hetinann, Osp 5. Oprannyeckas xumus : [ YaeO. s
XUM. cnienmanbHocTel By30B] / O. . Heitmann. - M.: 37

Brercmi. mk., 1990. — 750 ¢

15. HUHP®OPMAINUMOHHBIE PECYPCbI

l. http://mondnr.ru/ — MunuctepcTBo oOpa3oBanuss u Hayku Jlonenkoit HapomHoit
PecryOmmku
2. http://resobrnadzor.ru/ — PecmyOnukaHckas ciny0a 10 KOHTPOJIO MU HaJa30py B

chepe oOpazoBaHMs M HAYKH

16. IMPOI'PAMMHOE OBECIHEYEHHUE
1. Windows 7 PRO (xopnopamusnas auyensus JJOHHY Ne 46484614)
2. Microsoft Office (kopnopamusnas nuyensus JJOHHY Ne 46472919)
3. Microsoft Visual Studio (nuyensuss npoepammvr DreamSpark ons evicuiux yueOHbIX
3a6edeHuil)
4. Jluyensuu GPL, Apache, BSD 0ns c80000H020 npoepammHnozo obecnevenus: - Aumuupyc
Kacnepcroeo;- Adobe Acrobat Reader;- xPDF.

Pabouas mporpamMMa paccMOTpeHa U MepeyTBepKlIeHa Ha 3acefanuu Kadeapbl OMOXUMUU U
OpraHWYECKON XMMUU C U3MEHEeHHUsIMU (0e3 n3MeHeHwui) Ha 20 TO/I.

[TpoTokon Ne OT « » 20 T.

W.o. 3aBenyromiero kadgeapoi O.B. bapanosa




