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1. leanb 1 3a0a9i UCHUILIHHBI

Hesb AUCHUMIIMHBI — GOPMUPOBAHUE Y CTYIEHTOB LIEJIOCTHOTO €CTECTBEHHOHAYYHOT'O
MHUPOBO33PEHHUS, pa3BUTHE XUMHUYECKOIO  MBIIUICHUS, YIAayOJeHue, pa3BUTHE U
CUCTEMATH3alMsl XUMUYECKUX 3HAHUH, HEOOXOAMMBIX I OCBOEHHMS psAla H3y4yaeMbIX
JUCHUIUIMH W TpPHU pEIIeHWU MPaKTHYECKHX BONPOCOB B Oyaymied mnpodeccunoHambHOMI
NESITEIbHOCTH.

3apaum AUCUUN/IUHDI:

- OBNaZicHHE (YHAAMEHTAIBHBIMU TOHSATHAMHU, 3aKOHAMHU U TEOPUSMHU OPraHMYECKOU
XMMUH, YTIyOJIeHUe U CHCTeMaTH3alusd XUMUYECKUX 3HAHUH;

dbopMupoBaHHE CHOCOOHOCTH HCIOJIb30BaTh XHWMUYECKUE 3HAHMS Ui pPEUICHUs
MPUKIIAJHBIX 331324 y4eOHON U Mpo(ecCHOHAIBHON AeITEeIbHOCTH;

(dbopMupOBaHNE HABBIKOB MOMCKAa HAy4YHON HMH(OpManuu B 00JaCTH OpPraHUYECKOM
XUMHH U OPTaHHYECKOTO CHHTE3a, pabOThI ¢ MPOPECCHOHATBHON JIMTEPATYPOH;

- (opMUpOBaHUE 3HAHUN O POJIM OPraHUYECKOI0 CHHTE3a B Pa3BUTHUU COBPEMEHHOM
LMBUJIM3ALMH, O BKJIaJIe OPraHUYECKON XMMHUH B PELIEHUH IIPOOJIEM YCTOWYMBOIO pa3BUTHUS; *
- (dopmupoBaHHMe U PA3BUTUE HABBIKOB IUIAHUPOBAHMUS W TPOBEACHHUS XUMHYECKOTO
SKCIIEPUMEHTa, O0padOTKM HKCHEPUMEHTANbHBIX JAHHBIX M COCTaBJICHHE OT4YeTa O
MOJIYYE€HHBIX IKCIIEPUMEHTAIbHBIX Pe3ylbTaTax.

2. MecTo AMCUMIIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl

Hucuunnuna «OpraHudeckas XUMHUs» OTHOCUTCS K oOsi3aTenbHOM uactu broka 1
«lucuuIuIMHbl (MOAYJIN)» OCHOBHOW NpodeccHoHaIbHOW 00pa3oBaTeIbHOM MPOrpamMMbl IO
HanpasiieHuto noAarotoBku 18.03.01 «Xumuueckass TEXHONOTHs», MNPO(UIb TMOATOTOBKU
«XUMHUYECKUE TEXHOIOIUU He(TH U razay u usydaercs B 3 u 4 cemectpe.

Jns u3ydeHus AMCUMIUIMHBI CTYIEHT JOJDKEH o0ianaTh 3HAHUSAMU IO MpeaMeTaMm:
o01mast XMMuUsl 1 HeopraHuuyeckasi Xumusl, (pu3nka, MaTeMaTHKa.

Hucuunnuna OpraHuueckas XUMHS SIBISIETCS PEALISCTBYIOIEH s U3y4eHUus
NOCHENyIOIUX AUCUUIUIMH:  (u3nyeckas XUMHs, OOIIas XUMHUYECKas TEXHOJIOTu,
aHAJIMTUYECKasi XUMUS U PU3NKO-XMMHUYECKHE METO/Ibl aHAIN3a, XUMUS HEPTH U ra3a U JIp.

3. (I)opMupyeMble KOMIIETCHIMHA U HHAUKATOPLI UX TOCTHKCHUA MO0 TUCHUIIJIMHE

Koanl Coaep:xaHnue KoMIneTeHUH Koa n nHaumMeHoBaHUe HHAUKATOPA
KOMIIeTeHIM U JAOCTUKEHHSI KOMIIeTeHIMHU
OIIK-1 OIIK-1. CrocobeH u3y4arth, OIIK-1.1. 3HaTh: OCHOBHBIE TIOHATHA W

aHaJIU3UPOBATh, UCIIOIbH30BATh
MeXaHU3Mbl XUMUYECKUX
peaKiuid, MPOUCXOSIINX B
TEXHOJIOTMYECKUX IpoLeccax U
OKpY>KarollleM MHUPE,
OCHOBBLIBAsICh Ha 3HAHUIX O
CTPOCHUHU BEILECTBA, IPUPOJIE
XHMHUYECKON CBSI3U U CBOHCTBAX
Pa3ITUIHBIX KJIACCOB XUMUYIECKHUX
3JIEMEHTOB, COETUHEHUH,
BEILECTB U MaTEPUATIOB

3aKOHOMEPHOCTM O CTPOEHUU BEILECTBA, O
NpUPOJE XUMHYECKOM CBSI3M U CBOWCTBAX
pa3JIMYHBIX KIIACCOB XMMUYECKHUX 3JIEMEHTOB,
COEIMHEHMSIX, BELIECTBAX U MaTepUallax.

OIIK-1.2. ¥Ywmers:
HCIIONIBb30BaTh

n3ydyaTb, aHaJIM3UPOBATh,

MEXaHHU3MBI XUMUAYECKUX
peakuui, MPOUCXOASIIINX B TEXHOJIOTHYECKUX
OKpYKaroIeM

3HaHUAX (0)

nporeccax " MHpe,

OCHOBBIBasCh  Ha CTPOCHUHU
BEIIECTBA, MPHUPOJIE XUMHUYECKOM CBSI3H U
CBOMCTBax pa3IMYHBIX KJIACCOB XHMMHUYECKHUX
3JICMEHTOB, COCTMHEHH, BEIIECTB u
MaTepHUaoB.

OIIK-1.3. Bnagets: ciocOOHOCTBIO M3Yy4aTh,




AHAJIM3UPOBATh, UCTIONH30BATH MEXaHU3MBI
XUMHYICCKUX PEAKIINH, MPOUCXOIAIINX B
TEXHOJIOTMYECKUX MPOIECCaX U OKPYKa0IIeM
MHpPE, OCHOBBIBASICh HA 3HAHUSAX O CTPOCHHUH
BEIIIECTBA, MIPUPOAC XUMUUCCKOHN CBS3H U
CBOMCTBAX Pa3IMYHBIX KJIACCOB XUMUYCCKUX
3JIEMEHTOB, COSIMHEHHUH, BEIIECTB K
MaTepuaioB

4 CTpyKTypa U co/iepKaHue QU CUUILTHHBI
4.1 CTpyKTYpa IMCUMILINHBI

OOG1wast TpyA0eMKOCTh JUCIMIUIMHBI COCTABIIsICT 8 3aueTHBIX eauHul] (288 akamemMuuecKux
4acoB).

TpynoeMKOCTb, aKkajl. 4acoB
Bun paGothl
3 cemectp | 4 cemectp Bcero

O01mas Tpy10eMKOCTh 144 144 288
KonTakTHas pa6ora: 78 54 132
Jlexumn 36 16 52
JlaGopaTopHbIie pabOThI 36 32 68
[IpakTnueckue paboTh - - -
CamocrosTenpHas padoTa: 31
- MOATOTOBKA JIOKJIAIOB, pedepaTron
- IOJITOTOBKA MYJbTUMEUIHBIX Tpe3eHTalnun 64 95
- IOMCK ¥ 00pabOTKa CTaTUCTUYECKON
uHpopMauu
- HalMCaHNE KOHCIIEKTA
KonrakTtHas paGoTra B MNepHOA TEOPETHUECKOTO 5
o0yueHusl (MpOBEICHNE TEKYIIMX KOHCYJIbTAIlMHA U 5 10
WHAMBUyalIbHAs paboTa cO CTYJICHTaMH)
KonTtaktHass pabotra B mepuoa MPOMEKYTOUHOMN 1
arrectauuu  (MPOBEICHHE KOHCYJbTAIMH Tepej 1 2
9K3aMEHOM)
Kontpons 3Hanunit 35 26 61
Hrorosas popma KOHTPOIA JK3aMeH JK3aMeH




4.2 PacnipegesieHre BUAOB Pa00ThI M X TPYAO0EMKOCTH I10 pa3/iesaM JHCHUIITHHbI

Pasnen mucummnnael/

Buner yueOHOM pabOTHI

DOpMBI TEKYILETO

TEMBI (B yacax) KOHTPOJIS
yCIIEBaeMOCTH,
KOHTaKTHasi NPOMEKYTOUHOH
aTTeCcTaIMu
No 3
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[IpeameT opranndeckon 3 2 2 31 braui-onpoc, aucKyccus,
1 xumud. Teoperuueckue HPpaKTUIECKOE 3a1aHNC,
OCHOBBI OpraHH4YeCKON TBOPHECKOC 3a/laHne
XUMUHU
[IpenenbHbie 3 4 4 Baui-onpoc, muckyccus,
2 YIJI€BOIOPOIbI IMPaKTUYCCKOC 3aJaHue,
TBOPYECKOE 33JaHUE
Hemnpenensubie 3 4 4 braui-onpoc, aucKyccus,
3 YIJIEBOJOPOIbI MMPAKTUYCCKOC 3alaHuC,
TBOPYECKOE 33]JaHUE
ATUTTUKITTIECKI 3 4 4 braui-onpoc, aucKyccus,
4 YIJIEBOJOPObI MMPAKTUYCCKOC 3aJaHUC,
TBOPYECKOE 33]JaHUE
Apomatnueckue 3 4 4 5 35 | baum-onpoc, auckyccus,
5 YTTIEBOIOPOIEI MpaKTUIECKOe 3aJaHue,
TBOPYECKOE 3a/IaHHE
I'eTeponukianueckue 3 6 6 bauu-onpoc, auckyccus,
6 | coemuuenus MPAaKTUYECKOE 3aIaHKe,
TBOPYECKOE 3a/IaHHE
l"anorenonponsBoHbIE 3 6 6 Baui-onpoc, Tuckyccus,
7 YTJIEBOIOPOJIOB MpaKkTUYECKOE 3aJaHue,
TBOPYECKOE 3a/IaHHE
I'mppoxcunbHbIE 3 6 6 bauu-onpoc, auckyccus,
NPOU3BO/HbIE MPaKTHYECKOE 3a/IaHHE,
8 | yrieBogopomos. TBOPYECKOE 33/]aHUe
Cruprsl. [IpocTsie
a¢upsl. DeHOITBI
Cepocopepkarniie 4 4 8 5 64 26 | bium-ompoc, TUCKyCCHS,
9 COE€IMHEHUS IMPaKTUYECKOEC 3aJaHNUC,
TBOPYECKOE 3a1aHHE
AnpIeruasl 1 KETOHBI 4 4 8 Bmui-onpoc, auckyccus,
10 MIPaKTUIECKOe 3aJaHue,
TBOPYECKOE 3a1aHHE
Kap06oHOBBIE KHCIIOTHI U 4 4 8 Bbmui-onpoc, auckyccus,
11 HUX IIPOU3BOIHEIE IMPaKTUYECKOEC 3aJaHUC,
TBOPYECKOE 3aIaHHE
A3sorcoaepxariue 4 4 8 Brui-onpoc, auckyccus,
OpraHUYeCcKue MPAaKTUYECKOE 3a/IaHue,
COCUHEHUS. TBOpPYECKOE 3a/IaHHE
12 | HurpocoenuneHnwusl.
AmuHBL. A30- 1
JwnazocoenuHeHmMS.
AMUHOKHCIIOTHI
HUroro: 52 68 10 95 61




4.3 Conepxxanue pa3aeioB JUCHUNIMHBI

Paznen 1 Ilpeamer opranuyveckoil xumumu. Teopermueckue OCHOBbI OpPraHU4YecKO
XUMUH
N3yuenune coenuHenuid  yriepona. IlpuunmHBI  BBIACIEHUS  OPraHUYECKOM  XUMHUM B

CaMOCTOSITENbHYIO HayKy. CBsA3b OPraHMYECKON XUMHUHM C APYTUMHU HayKaMu. OCHOBHBIE ChIPbEBbIE
MCTOYHUKH YTIJIEBOJOPOJIOB: KAMEHHBIH yroib, He()Th, MPUPOIHBIA M MOMYTHHIN ra3el. [lonsaTue o
METOAAaX BBIJACICHHUS, OYHCTKM W HIEHTHU(UKAIUK opraHuueckux BemecTB. Kiaccuduxanms
opranudeckux coenuHeHuid. IloHsATHE O (QYHKIMOHANBHBIX Tpynmnax. [ 'OMOJOrHYECKUE psIbI.
KpaTtkue cBeneHUs O pa3BUTHHM TEOPETHYECKUX IIPEICTABICHHN B OPraHMYeCKOW XMMHU. Teopus
CTpoeHUs opranudeckux coeauHennii A.M. byrtinepoBa. 3Hauenue Tteopuu. I[lpupona u TuIb
XMMHMYECKON CBSI3M B OPraHMYECKHUX COEAMHEHHAX. OJIEKTPOHHOE CTPOCHHE aTOMa YIJIEpOJa.
Teopuss HampaBIEeHHBIX BaJ€HTHOCTEH. Tpu BaJCHTHBIX COCTOSHHA aTOMa  yIVIEpOJa.
Terpasapudeckas, TpUrOHaIbHAS U AWArOHANbHAs ruOpuau3anus. [Ipumepst co-

€IMHEHUH, IIMHBI CBSA3€W M BAJICHTHBIE YIVIbl. DHEPrusl U JUIMHA MPOCTOM, TBOMHOW M TPOWHOMN
CBSI3W B DTaHE, DTUJICHE M aneTHiieHe. Teopust AMeKTpOHHBIX cMmemeHnid. HayKTHBHBIN 3] deKT.
3aBUCUMOCTb HOJIIPHOCTU CBSI3H OT 3JIEKTPO- OTPULATENLHOCTU 3J1€MEHTOB. [10J0XKUTENbHBI U
OTpPULIATEJIbHBIA  MHAYKTUBHBIM 3QQexT. 3aTyxaHue MHIYKTUBHOrO H(dexra Mo IeMnu.
Mesomepubiil 3¢dexr. 'mnepkonbroranus. I'paHuuHble CTPYKTYphl U Me3odopmyna. Bausaue
UHAYKTUBHOIO M Me30MepHOro 3¢¢ekToB Ha (U3MKO- XMMHUYECKHE CBOMCTBa. M3omepus.
Onpenenenne. CTpyKTypHass H30MEpPHs: YIIIEPOJHOIO CKEJETa, IIOJIOKEHUs KpaTHOW CBS3H,
MOJIOKEeHHST (PYHKIIMOHATBHON Tpynibl. [IpocTpaHCTBEHHOE CTPOCHNE OPraHMYECKUX COEIMHEHHH.
I'eomeTrpuueckass u3zomepuss Ha npumepe 2- OyreHa. Puznyeckue M XHUMHUYECKUE CBOWCTBA
reoMeTpuueckux usomepon. Kondpopmanmonnas mzomepus. Ontuueckas uzomepus. llonarue o
xupaigbHOocTH. CoenMHEeHUs ¢ OJHHUM acCUMMETPUYECKMM aTOMOM YIJIepoja, SHAHTHOMEpHI
(anTunonsl), pauematsl. [Ipoekuronnsie Gopmynsl duiiepa, 3HaK BpallleHUss U KOH(Uryparus.
[IpaBuna myis ompenesneHus: OTHOCUTENbHOM u alcomtoTHOM KoHpurypamuu. Pusnueckue u
XMMHUYECKHE CBOMCTBa ONTHYECKUX H30MepoB. Kilaccudukauus opranuueckux peakiuil. Ilo
HampaBlieHUIo: pucoeanHenue (A), samemienue (S), otmennenue (E).

ITo xapakTepy pearupyrolMx YacTHIl: TOMOJUTHYECKHE (paUKallbHble) M T'eTepPOIUTUYECKUE
(nykneoduibHble U 3nekTpoduibHble). [loHsTHE O cyOcTpatre M peareHTe, paJuKallbHBIX,
HYKJIEO(QUIBHBIX U AJIEKTPOPHIIbHBIX yacTHIax. HoMeHK1aTypa opraHMuecKkux coelnHeHui. Buisl
HOMeHKIaTypsl. [IpaBuna MexayHapOAHOH HOMEHKIIATYpPHI.

Pa3nea 2 IlpeaebHblie yriieBoAOpPOAbI
["'omonoruueckuii psi npeAenbHBIX yrieBogopoaoB. O6mas ¢opmyna. U3omepus. Homenknarypa:
HCTOpHUYECKas, pallMOHalIbHAsI, cucTeMaTudeckasd. llepBuuHble, BTOPUYHBIE U TPETHUYHBIE ATOMBI
yraepoaa. AJNKWIbHbIE paaukainbl. HaxoxaeHue alkaHOB B MPUPOJE U HMX MPOMBIIUIEHHOE
npuMeHeHue. MeroAbl CHMHTE3a aJKaHOB: THUAPUPOBAHUE aAJKEHOB, peakuus Bropua, peakuus
Bropnia- I'punssipa, cuate3 KonwOe, cunre3 Jlroma. IIpomeblnuieHHBIE CIOCOOBI MOTYyYEHUS H
BBIJICJICHHS alIkaHOB. PU3MYECKUE CBOICTBA aJKaHOB. XMMHUYECKHE CBOMCTBA alkaHOB. Peakunu
3aMEIIeHUs: TaJOreHUpOBAaHUE, HUTPOBAHME, CYIb(OOKHUCIEHHE U  CYIb(POXIOPHUPOBAHHE.
Panukanbublii MexaHu3M peakuuu 3amenieHus. Oxucnenue. Otmierienne. KpekuHr ainkaHoB, €ro
3HaueHue. [loHsTHE 0 TEPMUYECKOM U KaTaTUTHUYECKOM KPEKHHTE.
Paspnen 3 HenpeaesbHbie yIiieBo10poOabI
['omonornueckuii psijy STUIICHOBBIX yriaeBogopoaoB. O6mas ¢opmyna. [Ipupona ABOWHON CBSI3M.
Howmenxknarypa. M3omepusi: yriiepogHOro CKeneTa, MOJIOKEHHUS] KpaTHOM CBSI3M, F€OMETPUYECKas.
CrocoObl  TIONyueHHUsT  QJIKCHOB:  JCTUIPUPOBAHHME  AIKAHOB, JCTHUAPOTAIOTEHUPOBAHUE
raJIoreHaJIKaHOB, JIETUAPATALUs CIIUPTOB, JEraJIOTeHUPOBAHUE BUIIMHAIBHBIX JIUTAJION€HOAIKAHOB,



TUIPUPOBAHUE AlECTUIICHOBBIX yriieBoAoponoB. IIpaBuio 3aitneBa. XHUMHYECKHE CBOWMCTBA
aIKeHOB. Peaknuu 3IEeKTPOPMILHOTO TMPUCOCTUHEHHS, MEXaHW3M peakluuu. | uapupoBaHue,
rajioreHupoBanue. ['maporanoreHupoBanue. IlpaBmio  MapkoBHHKOBa  (CTaTHYECKUH U
nuHamudeckuii ¢pakrop). Mckmouenne u3 npaBuia MapKoBHUKOBA, iepekucHbIN dddexT Kapamra.
lunparanust aKEHOB CEPHOKUCIOTHAS U KaTtanutudeckas. Okucienue 0e3 pa3pbiBa U C pa3pbiBOM
uenu. [lomumepuzanus. OCHOBHBIE TMOHATHUS O TMOJAUMEpPaX © MoHoOMepax. [lonmdTunew,
nonunponwieH. JlueHoBele yrieBopopoabl. Kmaccudukanms u HOMeHknarypa. M3omepus.
OnexktpoHHoe ctpoerue 1,3- OyraaneHa, CXeMbl s- U p- CBA3€H, HEMOISIPHBIA Me30MepHBIi 3 deKT.
MeToapl CHHTE3a TUSHOB C COMPSDKEHHBIMU JBOWHBIME CBsi3siMu. [lomyuenue 1,3- OyragueHa u3
OyraH- OyTeHOBOW (pakMu KPEKWHT- ra3oB W H30IMpPEHa M3 IeHTaHOBOW (pakuuu HedTH.
XuMHUecKue CBOICTBa JIUEHOB c COIPSKEHHBIMU CBS3SIMHU. I'mppupoBanue.
I'uaporanorennpoBanue 1,3-0yraguena. HatypanbHblil kaydyk, ero crpoeHue. [IpoctpancTBeHHOE
CTPOCHHUE HATypaJbHOTO Kaydyyka W ryrranepud. CHHTETHYECKHE KayuyyKd. AIETHUICHOBbIE
yriaeBoopoabl. 'omonoruueckuii psa. O0uias popmyna. M3omepus. Homenkinarypa. D1eKTpoHHOE
cTpoeHue amneruieHa. Duznueckue CBOICTBA allETUJIICHOBBIX  YIIIeBOAOpoaoB. CrocoObl
MOJIyYEHUS: TIOJyYeHHE alleTUlieHa U3 Kapouaa Kanblus, KpeKMHroM MeTaHa. [lonydyeHne alkuHOB
JErUIpOTraOreHUPOBaHUEM BUILIMHAJIbHBIX JUTaJIOT€HUIOB, JIeraJIoreHUPOBAHUEM
TETparaJioreHu10B. XHUMHYECKHMe CBOMCTBA. KuCHIOTHBIE CBOHCTBA aNKUHOB: IOJIyYEHHE
AUETUICHUJO0B HATPUs, TSKENbIX METALIOB. Peakuu nprucoeAMHeHns K aJlkuHaM: THIPUPOBaHUE,
THIPOTalOreHUpoBaHue, ramoreHupoBanue, ruapatamus (M.I. Kyuepos). Ilpucoenunenue
CUHUJIBHOM KHUCIIOTBl U OPTaHMYECKUX COCJUHEHUMN: CHUPTOB, YKCYCHOM KHUCHIOTHL. [IpuMeHeHue
MPOAYKTOB MPUCOCAUHEHUs MJis [OJy4YeHUs NOJUMEpHbIX MmaTtepuanoB. [lonumepusanus
aneruiieHa. [I[pumenenue aneTuneHa.
Pa3nen 4 ATUIIUKIUYECKH YI1€BOAOPOAbI
O6mas hopmyna, knaccupukanus u HomMmeHkIarypa. CTpyKTypHasi ¥ IpOCTPAHCTBEHHAs N30Mepus
nukinoankaHoB. [lonsTue o HanpsbkeHUH HUKIOB. CTEpEOXMMUYECKUN aHAJIW3 MPUYUH Pa3IMYyHON
ycTounBocTH MHKIOB. OOpa3oBaHWE IMKIOB B XOJE TEPMHYECKUX U KATATMTUYECKHUX
MPEBPAIICHUI aJKaHOB, JUEHOBBIM CUHTE3, TMAPUPOBAHUE LMKIOAIKEHOB M apeHOB. MeTo.bl
MOCTPOCHUSI HACHIIICHHBIX IMKJIOB C HCIOJb30BaHHEM OU(YHKIMOHATBHBIX MPOU3BOIHBIX
IKaHOB (IUTAJIOTCHAJIKAHBI, TUKApOOHOBBIE KUCIOTHI). OTHOCUTENbHAS] YCTOMYMBOCTH IIUKIIOB U
€e TPOSBICHHUS B TMPEBPALICHUSAX I[MKJIOAIKAHOB, cClenu(uKa XUMHUYECKUX CBOMCTB
nuknomnponana. CpaBHEHUE CBOMCTB HUKIIOATKAHOB CO CBOMCTBAMU AJIKAHOB U AJIKEHOB.
Pa3nesn 5 Apomarudeckue yrieBoaopoabl

[Tonsitue 06 apomaTuyHOCTH. ICTOUYHUKN apOMaTHYECKUX COEAUHEHUN: HEPTh, KAMEHHOYTOJIbHAS
cMona, KOKCoBBbIN ra3. berzon. MonekynspHas Gopmyna 6eH3omna, cTpykTypHas ¢popmyna Kekyne,
€€ HENOCTaTKU. ODJEKTPOHHOE CTpOeHHEe O€H30J1a, JJaHHblE PEHTIEHOCTPYKTYPHOTO aHaIu3a.
ApoMaTtudeckoe comnpspkeHHe B OeH3oie, SHeprust Me3oMepuu. MeTosbl co3qaHusi 0€H301bHOIO
KOJIbLIa: JETHJPUPOBAHUE IMKIOAIKAHOB M ILMKJIOAJIKEHOB, JETHMAPOIUKIN3ALNS aJIKaHOB,
HUKJIOTpUMEpH3ais  aneTwieHa. [lyTh XHUMHYECKHUX TIpeBpalleHuid OEH30JBbHOTO  sjIpa.
[Ipucoenunenune: ruapupoBanue. OkucieHue. Peaknuum  3aMemieHHs:  aJKUIUPOBAHUS,
raJIOTeHUPOBAHUS, HUTPOBaHUS, CylbdupoBanus. MexaHU3M 3IEKTPODUIHHOTO 3aMEIICHHS B
apeHax. ['omonoru Oen3ona. ['omomornueckuit psg. Wzomepus. Homenknartypa. [lomydenue
romosoroB Oenzona. Peakmus Bropua®durrtura. AnxunupoBanue mo Dpugemo- Kpadrey,
ANKUJIUPYIOLIUE peareHThl. ToJyos, 3JEKTPOHHOE CTpoeHue. BiusiHue MeTUIBbHOM Tpynmbl Ha
PEaKIMOHHYIO CTIOCOOHOCTD KOJIbIIA M BIMSTHUE KOJIbIA HA PEAKITMOHHYIO CITOCOOHOCTh METHUIILHOM
rpynmbl. CBoiicTBa akmiOeH300B. 3amemnienue. Okucnenue. [IpaBuna opueHTAIMU I peaKIuii
ANMEeKTPOGUIBHOTO 3aMelIeHus] B OSH30JILHOM Kolblle. HapyiieHue cuMMeTpuu TMpH BBEACHUU
3aMecTUTeNsI B OEH30JbHOE KOJIBLIO. 3aMECTUTEIN MEPBOr0 W BTOPOro poja. TpaKTOBKa MpaBMIl
OPHEHTALIMM C TOYKH 3PEHUS JIEKTPOHHOIO CTPOEHUS MOJIEKYJIBl. MHOTOSIEpHbIE COEIUHEHHUS C
HEKOHJCHCUPOBAHHBIMU OCH30JIbHBIMU KonbllamMu. [(udenun. denunmeransl. MHorosiepHbie
COEMHEHMS C KOHJCHCUPOBAaHHBIMU O€H30JIbHBIMH KosbllaMu. [Ipumepsl coequHenuit: HadTanuH,



aHTpareH, OCH3MUpeH. DJIEKTPOHHOE cTpoeHne HadTanmuHa. M3omepus. VICTOYHUKH MOTydeHUS.
KBa3znapomatuueckue cBoiicTBa. Peaknuu 3aMelieHMs: TaJOT€HUPOBAHUE, HUTPOBAHUE,
cynbupoBanue. Peakiuu npucoenunenus. Okucnenue. ConocrapieHNe apoMaTHUYECKUX CBOWCTB
OeH3ona 1 HaTaIMHA.

Pa3nen 6 I'erepouukanyeckue coeTMHEHUA
Omnpenenenue, KIacCH(PpUKAIM TeTEPOLUKIMYECKIX COSAMHEHUH, X PaclpOCTpaHEHUE B IPUPOJIE,
3HaueHue. [laTuuieHHbIE TETEepPOUUKIBL: MUPPON, (QypaH, THO(PEH. DIEKTPOHHOE CTPOCHHUE,
BAJICHTHOE COCTOSIHMUE TIE€TE€pO- aTOMOB. ODHEPIrHsT ME30MEpPUM MATUWIEHHBIX TIE€TEPOLUKIIOB.
B3anmonpeBpaiuenus rerepouukiioB. KBasmapoMarnueckue CBOMCTBAa TIe€TEpOLMKIOB. Peakiumn
NPUCOCTUHEHUs:  THApUpoBaHWe. Peakuum  snekrpoduibHOro  3amemieHus. CpaBHeHHE
PEaKIMOHHON CHOCOOHOCTH O€H307a M MATHWICHHBIX TeTepOIUKIOoB. KHCIOTHBIE M OCHOBHBIE
cBoiictBa mnuppona. [lpupoansle coenuHeHHs, coaepxkamue sapo nupposa. lllectuuneHHble
rerepouukibl. [Tupuann, nupuMuanH. bogornyeckn akTUBHBIE COEIMHEHMS], COJAEPKAILLNE KOJIbLA
NUPUIMHA W [UPUMHJIMHA: BUTAaMHUHBI, A30TUCTbIE OCHOBAHUS, AaJKaJOWJbl. ['€eTepoLuKIBl C
HeckonbkuMH rerepoaroMamu. [Tupumuaus. [lypun. [TupumunuHoBbie (TUMUH, ypalui, UTO3WH)
U IIypUHOBBIE (aI€HUH, TYaHWH) OCHOBAaHMsI, UX OMOJIOTHYECKOE 3HAUYEHUE.

Pazgen 7 I'anoreHonpou3BoaHbIie YriieBOAOpPOI0B
Crpoenre W KiIacCU(pHUKAIMS TaJOTCHONPOU3BOIHBIX. MOHOTAIOT€HONPOU3BOAHBIE AIKAHOB.
WN3omepus, HomeHknatypa. IlepBuuHble, BTOpPUYHBIE U TPETUYHBIE  AJIKUITAIOTCHUBL.
OnekTpoHHOEe cTpoeHue. dDusznueckue cBoWcTBa. [lomydeHue rajgoreHaaIkaHOB: W3 aJKAaHOB,
CIOUPTOB, S3TUJICHOBBIX W alIETUIECHOBBIX YIJIEBOJOPOAOB. XHUMHUYECKHE CBOWCTBa. Peakuuu
3aMelleHus rajioresa. BzaumoeiicTBue ¢ BOJHBIMU pacTBOpaMU LIEJIOYEH, CIUPTaAMH, aMUHAMH,
COJIAMM CHHMJIBHOM KucaoThl. [IpaBuino 3aiinesa. B3aumoaeiicTBue rajoreHaJkaHoB ¢ METAJJIAMU:
HaTpUEM, LMHKOM. [aloreHonpou3BOJHBIE HENPEAEIbHBIX YIJIEBOJOPOAOB. BuHuixiopun,
MPUYMHA HU3KOW PEaKIMOHHON CIOCOOHOCTH, MPUMEHEHHE. AJUTWIXJIOPH, MPUYMHA BBICOKON
peakIMoHHON crocoOHocTH. ['amoreHonpoun3BoAHbIe OeH3ojla U ero romosoroB. CTpoeHue
apwirasioreuioB. IlomyueHue. VYciIoBUS TaJOreHUpPOBaHUS B AApO M B OOKOBYIO LEMb.
XUMHYECKHE CBOWCTBa. 3amelieHue aroma rajgoreHa. CpaBHEHHE XHMHYECKOW aKTHBHOCTH
rajjoreHa B KOJIbLie U B OOKOBOM LIEMH.

Pa3znen 8 I'mapoxcuibHblie NMpou3BoAHbIe YrijeBoaopoaoB. Cnuptel. Ilpocthie 3¢puphbl.
Denobl
OnHoaTtoMHbIe cUPTHl anudaTudeckoro psjaa. ['omonoruueckuit psa, uzomepus. Homenknarypa:
HCTOpHUYECKasi, palliOHalbHasl, cucTeMaruyeckas. IlepBuuHble, BTOPUYHbBIE U TPETUYHBIE CIIUPTHI.
DNEeKTPOHHOE CTPOEHUE 3TUIIOBOro crupta. Pusznyeckue cpoiicTBa. PacTBopuMocTh B BOJE.
MexMoneKkyaspHas BOJOpPOJHAas CBsi3b B cnuprax. CrocoObl MONydyeHUs CHUPTOB: THIPOJIN3
raJloreHaJIKaHOB, TUApATalUs AJIKEHOB, BOCCTAHOBJIEHUE KAPOOHWIbHBIX COEAMHEHMH, CHHTE3 C
MpUMEHEHHEeM peakTuBa I'puHbsApa. MHOroo0pasue XMMHUYECKMX CBOWCTB cnupToB. KuciaotHo-
OCHOBHBIE CBOMCTBa cUpTOB. CpaBHEHUE KUCIOTHBIX M OCHOBHBIX CBOMCTB BOJIbI, IEPBUYHBIX,
BTOPUYHBIX ¥ TPETUYHBIX COUPTOB. B3anmoselicTere ¢ MmeTaiiaMy. 3aMeleHne TiAPOKCOrPYIIIIbI.
B3aumopeiictBue ¢ TaJoOreHOBOJOPOJHBIMM  KHCIOTaMH, C TrajoreHuaamu  ¢docdopa.
ANKUIUpOBaHME CHOHUPTOB, NOJY4YEHHE NPOCTHIX 3upoB. OOpazoBaHHE CIOXKHBIX 3(UPOB
MUHEpaNbHBIX KucaoT. Ortmerienne. BHyTpuMonekynsipHas JAerujparanusi, OpHEHTalUs
OTILEIJIEHUs, ITpaBuiIo 3aineBa. OKucIeHUEe CnupTOB. MHOrOaTOMHBIE CIIUPTHI. DTHUIIEHIIUKOIb,
ruepud. Ilomyuenue. Xumuueckue cBoicTBa. KuCIOTHOOCHOBHBIE CBOMcTBAa. TpuHHUTpAT
rauepuHa. nunepat menu. CTpoeHue, HOMEHKIATypa, H3oMepus, (U3MYecKue CBOWCTBA
npocTeiXx 3¢pupoB. CrocoObl TOMyYeHUs NPOCTHIX d3(PUPOB, OCHOBAHHBIE Ha PEAKIUAX
MIPUCOEAVHEHNS CIIUPTOB K aJKEHaM, B3aUMOJEHCTBUS AJKWITAJIOIEHHJIOB C aJKOTOJISITAMU
(peakmust Bumbsmcona), nperuaparanuu cnupToB. OCHOBHBIE CBOWCTBA, B3aUMOJICCTBHE C
raJIOT€HOBOIOPOIHBIMHU KHCJIOTaMHU, CEPHOUM KHUCIOTOM. Pacmiernienne, okucienne. AOCOTIOTHBIN
s¢up. Ilpumenenune »s¢upoB. PasHuna B cTpoeHMM (EHOIOB U apoOMaTUYECKHX CIHUPTOB.
DneKkTpoHHOE CcTpoeHue QeHosa. B3zanmHOe BiHMsiHUE OEH30JBHOTO KOJbIA W THUIPOKCUIHHOU
rpymnmsl. MeTonasl moidydeHus: GpeHosoB. XUMHUYECKUe CBoicTBa. Peakuuu 3amenieHus B spe:
HUTPOBaHUE, FaJOr€HUPOBAHUE, AIKUIMpPOBaHUE. Peakiuy ruApOKCUIBHON TPYIIbI: KUCIOTHBIE



CBONMCTBa, aJKWJIUpOBaHWE, HyKieodhuibHOe 3amemieHne. CpaBHEHHWE KHCIOTHBIX CBOWCTB
¢eHonoB u cnuptoB. Pasnuume cBOWMCTB ()EHOJIOB M apoMaTHYeCKuX cnuproB. KauecTBeHHas
peakuuss Ha (Qenonbl. JIByxaromHble (EHONBI: MUPOKATEXWH, PE30PLUH, THUIPOXUHOH.
Hcnonp3oBanue GpeHosoB B poMbIuieHHOCTH. [ToHATHE O peHondopManbaeruHpIX cCMOIax.

Pa3znen 9 Cepocoaep:kamme coelMHeHU
Tuocnuptel  (Mepkantansl). CTpoeHue, HoOMeHKiarypa. [lonydeHue M3 TrajloreHOalKaHOB.
[IpeBpamenne B aucynbduasl U oOpatHblii nepexon. Tuosdupel. CpaBHEHHE KHCIOTHBIX HU
OCHOBHBIX CBOWMCTB CIIUPTOB M THOCTIUPTOB. [IPOAYKTHI OKHCICHUS THOCTUPTOB U THOA(PHUPOB.

Paznen 10 Ajdbaeruabl 1 KETOHBI
I'omosiornueckue psipl albJeru0B M KETOHOB. IM3omepus, HOMeHKiaTypa. OJIEKTPOHHOE
CTpOoeHHE KapOOHHJIBHOW TpYMNIbI, €€ BIMSHUE Ha YIJIEBOJOPOAHBINA panukain. IlomsipHOCTh
KapOOHUJIbHOU Tpynmbl. PU3NYecKrue CBOWCTBA ajbAECTUAOB U KeTOHOB. CrocoObl MONyuyeHus
QJIbJIETUJIOB U KETOHOB: OKUCIIEHHE M JETHIPUPOBAHME CIUPTOB, MUPOIU3 KaIbLMEBBIX COJIEH
KapOOHOBBIX  KHCJIOT, THAPOJN3 T'€MHHAJIBHBIX  JIUTAJIOT€HONPOU3BOAHBIX, T'MIpaTalyus
AlETUJICHOBBIX YIJIEBOJOPOJAOB. XHWMHMUYECKHE CBOWCTBA aJbJETHIOB M KETOHOB. Peakuuu
IpUCOEAUHEHUsT K  KapOoHwnbHOM  rpynme.  Ilpumepsl  peakuuii:  npucoeAMHEHHE
[IUAHUCTOBOJAOPOJIHOM KUCIIOTHI, TUAPOCYIb(UTA HATPHSL, CIIUPTOB, AaMMHAKa M €r0 MPOU3BOIHBIX.
Peakuun ¢ ywyactueM aBOJOpPONHOrO aroMa. AubJonbHas KoHAeHcauus. KpoToHoBas
KoHJeHcauus. OKHUCIUTEIbHOBOCCTAHOBUTENbHBIE peakuu. BoccTaHOBIEHUE anblerujoB U
KETOHOB B cHupThl. OKHCIEHUE albAETUAOB U KETOHOB. KauecTBEeHHbIE peaklUU allbJeTrUjI0B:
peakuusi cepeOpsHOro 3epkana, peakuus Penunra. BsaumopeicTBue ¢ TMEH- TaXJOPHAOM
dochopa. Baxneitmme npencraButenu. [Ipume-HeHne. ApoMaTHYECKHE AIbJETHUABI U KETOHBI:
OeH3anbaerun, aneToeHoH, 0eH30(eHOH.

Paznen 11 KapOGoHoBble KHCIOTHI M KX IPOU3BOHbIE
Crpoenne u kiaccupukanusi KapOOHOBBIX KHCJIOT. JJEKTPOHHOE CTPOCHHE KapOOKCHIIbHOU
rpynnsl. B3auMHOe BiIusSHME TUAPOKCWIBHOM M KapOoHwinbHON rpynn. IlpenenbHbie
MOHOKapOOHOBBIE KUCIOTHI. ['OMonorndeckuil psii, n30Mepusi, HOMeHKJIaTypa. MeToabl CHHTe3a:
OKHUCJICHHE CHUPTOB U albJETHI0B, THUJIPOIU3 TPUTaJIOr€HONPOU3BOAHBIX M HUTPUIIOB.
dusnueckue CBOMCTBa KapOOHOBBIX KUCIOT. MEXMOJEKYISIpHbIE BOJOPOJHBIE  CBS3H.
Xumnyeckue cporictBa. KucnorHele cBoiictBa. CpaBHEHHE KHCIOTHBIX CBOMCTB MHHEPAIBHBIX
KHMCIIOT, OPTraHNYEeCKUX KHUCIOT, BOABI U cnUpToB. HykineoduinbHOe 3aMenieHre T'MIpOKCHIIbHOM
rpymnmbl. OyHKIMOHAIBHBIE MPOU3BOJHBIE KapOOHOBBIX KHCIOT. XJIOPAHTHJIPHJIBI, aHTHUAPH]IBL,
aMM/JIbl, CIIOXKHBIE HPUPBI KAPOOHOBBIX KUCIOT. DTepudukanus. HenpeaenbHble MOHOKapOOHOBBIE
KUCIOThl. CrocoObl IMOJIydyeHusl, HEeNpeAeNbHbIX KapOOHOBBIX KHUCIIOT. DJIEKTPOHHOE CTPOEHUE,
B3aMMHO€ BJIMSIHHME KapOOKCHJIBHOW TpYyNIbl M JBOHHON CBSI3U, peakUUH IMPHCOSIUHEHUS U
IIPUYMHBI pEAIU3YIOLIENCs B HUX opueHTauuu. Iyt ncnosnb3oBaHus akpUiIoBOM, METAKPHIOBOU
KHCIIOT W WX MPOU3BOJHBIX; MPUPOAHBIE HCTOYHMKU M TNPAKTUYECKOE 3HAYEHHE OJIEMHOBOM
KUCIOTHI. JKupsl. CrtpoeHue Tpuravuepugos. Beiciine >KUpHBIE NpPEACIBHBIE U HENPEACIbHBIC
KHMCJIOTBI, BXOAAIIME B cocTaB XupoB. ['maponus xupos. ['mapupoBanue. Mblia, MoiaydyeHue u3
KHUPOB. ApomMaThyeckhe MOHOKapOOHOBbIE KHUCIOTHL. [lomyueHue O€H30MHOM  KHCIOTHI
okucieHneM Tonyona. KucinoTHele cBoiicTBa, conu, JAekapOoKcuiMpoBaHue. BiusHue
3aMecTuTeNnel B OEH30JIbHOM KOJIblle Ha KUCIOTHBIE cBOWCTBA. Peakiyu o 0€H301bHOMY KOJIBILY:
HuTpoBaHue. [IpuMenenre O0eH30MHON KHUCIOTHI M ee Mpou3BOAHBIX. [ToHATHE O AUKApOOHOBBIX
kucnorax. O0mye XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA M MX 3aBUCUMOCTH OT B3aMMHOI'O
pacroyIoKeHUsT KapOOKCHIIBHBIX TPYyMN, O00pa3oBaHWE NPOU3BOJHBIX IO OJHOW HW 00euM
KapOOKCWJIBHBIM ~TpyIIlaM, CMELIaHHble TNpou3BoAHbIE. (CpaBHEHHE KHUCIOTHBIX CBOWMCTB
OJTHOOCHOBHBIX M JBYXOCHOBHbIX KkucnoT. IllaBeneBas kuciora, Kak IpeacTaBUTEINb
TUKapOOHOBBIX KHCJIOT. AJMIMHOBas KHUCIOTa M €€ IPOU3BOJHBIE, UX CBOMICTBA M MYyTHU
MPAKTUYECKOrO MCIOJIb30BaHMus. MainoHoBast kuciora. HaTpuitmManoHOBBIA 3Qup, MoiyuyeHue,
AIEKTPOHHOE CTPOEHHE, CIIOJIb30BAaHUE JIsl CUHTE3a MOHO- U AUKAapOOHOBBIX KHCIOT. AJIbAETH10-
U KETOKUCIIOTHL. ALIETOYKCYCHAsl KHCIIOTa, alleTOYKCYCHBIN 3¢up, crpoeHue. CUHTE3bl Ha OCHOBE
alleTOYKCYCHOTO 3(upa, KEeTOHHOE M KHCIOTHOE pacCIICIUICHHE. ApOMaTHYECKUe TUKApOOHOBBIE
KHCIIOTHI: (pTaneBble KUCIOThI, mnpuMeHeHHe. CTpoeHHe M HOMEHKJAaTypa CIOXHBIX 3(HpOB.
Meroasl monydeHus. Du3nYecKHe CBOMCTBA. XWUMHUYECKOE IIOBEJICHHUE CIIOXKHBIX 3()UPOB:



KaTaJIUTUYECKOE THIPUPOBAHUE, BOCCTAHOBJIEHHE MeETAJUIAMHU, peakUuu ¢ HykiIeoduaamu
(rupponu3 u nepesTepuuKaIys, peakuuy ¢ aMuHaMu ). OCHOBHBIE ITyTH MCIIOJIb30BAHMS.
Pazgen 12 A3orcoaepxamme opranudeckue coequHenusi. Hurpocoenunenus.
AMuHBI. A30- 1 /{luazocoequHeHHs1. AMHHOKHCJIOTHI

DNeKTpOHHOE  CcTpoeHuWe  HHUTporpymmbel.  Homenknmarypa u  Qu3uueckue  CBOICTBa
HutpocoenuHenuil.  [lomydeHne:  HUTpPOBaHMEM  aJIKAHOB, 3aMEUICHMEM  TaJIOT€éHAa B
rajioreHajikaHax. TayToMepus HUTpOCOequHEHUH. BoccTaHoBlIeHHE HUTPOCOCTUHEHUNU. AMUHBI
anugatrueckoro psaa. Mzomepusi. Homenknarypa. IlepBudnblie, BTOpUYHBIE U TPETUYHBIC AMUHBI,
NMEKTPOHHOE CcTpoeHMe. [loaydeHne aMMHOB: M3 TaJIOTEHOAJKaHOB, BOCCTAHOBJICHHEM
HUTPOCOCIMHEHUNA Y HUTPWIOB. XUMHUYECKHUE CBOMCTBA aMHUHOB. KHCIOTHO-OCHOBHBIE CBOMCTBA.
CpaBHEHHE OCHOBHBIX CBOMCTB aMMMaKa, IEPBUYHBIX, BTOPUUHBIX U TPETUYHBIX AMUHOB. Peakuun
QIKWIAPOBAaHMs aMUHOB. J[elicTBHE a30TUCTOM KHUCIOTHI HA IIEPBUYHBIC, BTOPUUYHBIE U TPETUYHBIC
aMUHBbl. AMUHOKHUCIIOTBI, H30MEpHs, HOMEHKIaTypa. Onruueckas H30MEpHUs aaMHHOKHCIIOT.
Xumuueckue cBorcTBa. AM(OTepHOCTh, 00pa3oBaHME OHMIONAPHBIX COJIeH, 0Opa3oBaHME COJIEH
IPU B3aUMOJICHCTBUU C KHUCIOTaMU U OCHOBaHMsMU. KomriuiekcHble conmu ¢ moHamu meau(Il).
Peakuuu no kapOokcuiipHOM rpynne u no amuHorpynne: [lonstue o nomunentugax. Ilpuponnsie
nonumepsl — Oenku. [loHsTHE O CTpOCHMH, CTPYKTYpe, cBoiicTBax OenmkoB. Kiaccmbukaryms,
H30MepUsl U HOMEHKJIaTypa apoMaTHYecKuX aMuHOB. [lomydyeHue aHWIMHA M3 HUTPOOEH30j1a U
xjiopOen3ona. IlomyueHue BTOPUYHBIX M TPETHUUHbIX aMuHOB. dDu3nueckue CBOICTBa H
3JIEKTPOHHOE CTPOCHHE aHWUJIMHA. XUMHUYECKUE CBOMCTBA apOMATHYECKUX AMUHOB. Peakiuu B
Aape: TaJOreHUPOBaHME AaHWIMHA, HUTPOBAaHUE, CyJbpUpoBaHHE. Peakuuum aMUHOIPYIIIIBL:
KHCJIOTHO- OCHOBHBIE CBOICTBa, COIIOCTABJIIEHUE CO CBOMCTBaAMHU anu(aTUYECKMX aMHHOB U
ammuaka. AJIKWIMpOBaHUE aMUHOTpyIil. Peakuuu ¢ azotuctoi kuciaoroi. Jluazoruposanue. Conu
JIMA30HUs, CTpOeHHE. XMMHUYECKHE CBOMCTBA JMA30COCAMHEHHM: peakuuu ¢ BbACICHUEM U 0e3
BbIZICJICHHST a30Ta. Peakumm 3annMmeriepa. Peakuusi azocoueraHus, yCJIOBHUSA. A30COCAMHEHUS,
ctpoenue. [IpuunHbl BOSHUKHOBEHMS U U3MEHEHUSI OKPACKH.

4.4 TeMbl U IUIAHBI NPAKTHYECKHUX/JIA00PATOPHBIX 3aHATHI

Ne TpynoemkocTs
/ Pazgen TemaTHKka 1a00paTOPHBIX padoT B aK. 4acax
n/n
TexHuka
[TpaBuiia noBeneHus B 1a00paTOpUN.
0€30I1aCHOCTH MU .
a6oTe C CpencTBa MHIMBHUIYAIbHOU 3aIIHUTHI.
p TexHuka O0e3omacHOCTH MpHU paboTe ¢
OpPraHU4YECKUMHU
1 OpPraHMYECKUMU BeIlIECTBaMH. MeToIbI U 2
BellleCTBaMHU. MeTo1bl
MPUEMBI padOTHI C OpraHUYECKUMHU
U TIpUeMbl paboThI €
BELIECTBAMM.
OpPraHU4YEeCKUMHU
BELIECTBAMU
2 | Teoperndeckue ocHOBbl | IIpeamer OpraHUYecKOn XUMHHU. 2
OpPraHUYECKON XUMHH OyHraMeHTaNbHBIE TEOPUH  OPraHUYECKOU
XUMHH: TEOpUS XUMHYECKOTO CTPOEHUS,
Teopusi THOPHIN3ALNHN, TEOPHUS 3JIEKTPOHHBIX
CMEILEHUH, TeopHus HU30MEPHH.
Knaccudpukanus opraHu4ecKux COETUHEHU,
peaKkuuii U peareHToB.
Howmenxiatypa.




ITonyyenne ©U  CBOWCTBA  MpENENIbHBIX
YIJIEBOJOPOAOB. Peaxuuun 3aMEIICHMUS.
PaguxanbHBIN MEXaHU3M.
Howmenxknarypa.
3 IIpenenbHbie
YTJIEBOJIOPOIBI
Ilomyyenue ©  CBOMCTBAa  ATHIECHOBBIX
yIaeBoI0poioB. Peakuuu mnpucoeauHEeHus U
OKHCJICHUSL.
4 | OTnnenosbie DrexkTpoduabHbI MexanusM. HomenknaTypa.
YTJIEBOJIOPOIBI
[lomyueHne W  CBOMCTBa  alETHJIEHOBBIX
YIJIEBOAOPOAOB. Peakuuu OpUCOECOUHEHUS U
5 | AUCTHICHOBbIC OKHCIIEHHS. KucnorHsie CBOJCTBA.
YTIICBOMOPOIBI DnekTpOUILHBIA MEXAHU3M.
Homenknatypa.
[lomyyenue U CBOHCTBa apOMaTHYECKHUX
YIJIEBOAOPOAOB. Peakiuy 3amenieHus.
g | AApomarnueckue DnexTpoduiibHbIM Mexanu3m. Homerknarypa.
YTJIEBOJIOPO/IBI
[IpaBuna 3aMEeIICHUs B
OCH30JILHOM  KOJIbIIe. 3aMECTUTEIH
7 Ilpapuna savemenus B IIEPBOTO ¥ BTOPOTO POJA.
O€H30JILHOM KOJIBIIE
B3auMocBs3p  Knaccos
YTJIEBOJOPOJIOB. Pemenne
8 I'enernueckas CBs3b IPAKTHYECKHX 3a/1a4.
YIJIEBOAOPOIOB
[Tonyuenue U CBOICTBa
TaJIOT€HONIPOU3BOIHBIX YTIIEBOIOPO/IOB.
g | [M0reHonpousBoaHbIe | peayyyy  samemenns.  HykieouibHblit
YIIIEBOIOPONIOB Mexanu3M. HomeHkarypa.
®uznyecke M XMMHUYECKHME  CBOWMCTBa
OIHOAaTOMHBIX W MHOTOAQTOMHBIX CIIMPTOB.
10 CroupTsl. IIpocteie| Kucnornasie cBoiictBa. KauecTBeHHas peakiius
a¢upsl, 2 yaca Ha MHOroaromHsle crnupTel. HomeHkmnarypa.
Orepuduxanus. [Ipocteie 3¢pupsl.
Howmenknarypa.
®dusnyeckue W XUMHYECKHE  CBOMCTBa
OJTHOATOMHBIX W MHOTOATOMHBIX (PEHOJIOB.
11 | ®enons: KucnotHeie CBOMCTBA. Peaknnn o

Oen3onpHOMY KOJIBITy. KauecTBeHHas peakuus
Ha ¢eHon. Homenknatypa.
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AJbaeruapl 1 KETOHBI

[Tonyyenne W CBOWCTBa albAETHIOB U
KeTOHOB. Peakiuu okucienus. KauecTBeHHbIE
peakiuu Ha aJbACTUIHYIO CpyIILy.
Howmenxknarypa.

13

KapOoHOBBIE KHCITOTHI

duzngeckie ©W = XUMHYECKHE  CBOMCTBA
OJIHOOCHOBHBIX M JIBYXOCHOBHBIX KHCIIOT.
KucnortHsle cBolicTBa.

Homenknatypa.

14

TIpousBoanbie
KapOOHOBBIX
KkucoT. CioxxHbIe 3PUPHI

[TpousBoanbie KapOOHOBBIX KHUCIIOT.
Orepudukanua. Crnoxsble 3¢upbl. Kupsl u
MBLIA.

15

AMUHBI XXUPHOTO psiAa

[lomyuenue © CBOWMCTBA  amU(aTHUSCKUX
amnuHOB. OCHOBHBIE CBOcTBa. KauecTBeHHEIC
peakuu Ha MEPBUYHbIC aMUHBI.
Homenxknarypa.

16

AMUHOKHCIIOTEI

®u3znueckue U XUMHYECKHE  CBOWCTBA
aMuHOKHCIOT. AMdoTrepHOCcTh. OOpazoBaHue
KOMIUIEKCHBIX coelMHEHNI. HoMeHknaTypa.

17

Bsenenue B
71a00paToOpHYIO TMPaKTHKY
OpPraHMYECKOT0 CHUHTE3a!
3HaKOMCTBO C METOJaMHU
paboThI, MOCYIOH,
npudopamu. TexHuka
6e3onacHocTU

[IpaBuna  moBeneHus B J1a0OpaTOPHH.
CpencTBa MHAWBUTYATLHOM 3alUTHL. TexXHUKa
0e30MacHOCTH NP padoTe C OPraHUYCCKUMH
BemiecTBaMu. MeToApl U TIpueMbl paboOThI ¢
OpraHUYeCKUMU BEIIIECTBAMH. IIpaBuna
MPOTHBOMOXKApHOH Oe3omacHocTu. Pabora ¢
JIBXK. Ilocyna nisi opraHM4ecKOro CHHTE3a.
[IpaBuna paboTel ¢ mocynold Ha muUTH(ax.
Krnaccudukaiuss nocynsl ¥ €€ HpUMEHEHHE.
[IpaBuna HarpeBaHuWs, TUIBI HarpeBaTEIbHBIX
npuOOpOB.  YCTAaHOBKH  JJIS  TOJIYYCHHSA
OpTaHUYIECKUX BEIIECTB, X cbopka.
YcTaHOBKH JUTsl (QUIBTPOBAHMSL.

18

MeToipl MACHTHU(QUKAITIH
OpTraHUYECKUX
COETMHEHUN

Wnentudukanus OpraHUueCKUX COCTUHEHUH.
CriocoObl ~ yCTAaHOBJEHUS ~ YUCTOTBI U
WHAWBHLyaIbHOCTH COEJTMHEHMS.
Onpenenenre MIOTHOCTH. ApeoMETpUYECKUM
W THMKHOMeTpudyeckuid wmeron. KamuOposka
MUKHOMeETpa. PedpakToMeTpudecKkuii METOo.
KOctupoBka pedpakromerpa. TemmeparypHsie
MOTIPaBKH. Onpenenenne  TemrepaTypbl
KHUTICHUS u TUTaBIICHUS BEILIECTB.
KanwispHelid aHanus.

19

HpOCTa}I NEpEeTOHKa

IIpoctass meperonka. COOpka YCTaHOBKH.
IMeperonka cMecH TeKCaH-TOJIYO.
Onpenenenue (ppakuUOHHOTO cocTaBa. Pacuer
TEOPETUYECKOr0 M IIPAKTUYECKOro BBIXOJA.
WnenTrdukaus npoayKToB IeperOHKH.
[TocTpoeHue KpUBOMl pa3roHKH.




ITpoueccnl HUTPOBAHMUSL. ITonyuenue 4
JUHUTPOOEH30a. Hurpyromas CMECh.
Mertop! moTy4eHHs T 6 C6
exHuka Oe3omacHocTH. COOpKa YCTaHOBKH
20 gHTpOHpOPBBOHHLIX. U HUTpoBaHus. OYHCTKA MPOAYKTa CHHTE3A.
acyeT CHHTEe3a M CHHTE3
HHTDOTIPOH3BONHBIX Pacuer CHHTE3A. Ormpenenenne
TEOPETHYECKOT0 ¥ MPAaKTHYECKOTO BBIXOJA.
W neHTudukaiys npoaykra.
IIpoueccsl  ranorenupoBanus. Ilomydenue 4
OpomHCTOrO JTHIA. lanorennpyromnme
Mertop! moydeHus areHTel. Texnuka Oe3omacHoctu. COopka
o1 | TAOTCHOMPOU3BOMHBIX. | YCTAHOBKHM ISl TalOrCHHPOBAHHS. Oumncrka
Pacuer cunTe3a M CHHTE3 | mpoayKTa  CHHTe3a.  Pacuer  cuHTe3a.
raJOreHOIMPON3BOIHBIX Omnpenenenue TEOPETUYECKOTO u
NpPaKTHYeCKOro  Bbixoza. Mnentudukarms
HPOIYKTA.
[Ipouecchl alKUIMPOBaHUS M ALWJIMPOBAHUS. 4
Orepudukanms. [loaydeHue ITHIaneTaTa.
MeToap!l alKuIupoBanus | AJKWINPYIOIIME W aUWIHPYIOLUIUE AareHTHI.
99 | M AUMITHPOBAHMUS. Pacuer | Texnuka Oe3omacHoctu. COOpka yCTaHOBKU
CHHTE3a U CHHTE3 s cuHTe3a. OYHCTKa MNpPOIyKTa CHHTE3a.
CIIOYKHOTO 3upa Pacuer CHHTE3a. Omnpenenenue
TEOPETHYECKOT0 ¥ IMPAaKTHYECKOTO BBIXO/A.
WnenTudukanus mpoaykra.
[Ipoueccel BoccraHoBieHus. BoccraHoBuTE M. 4
Peaxiuu [lomyuenune deHUNTHIPOKCHIAMHUHA. TexHUKa
BoccTaHOBiIeHUs. Pacuer | Oe3omacHoctu. COOpka  YCTaHOBKH IS
23 | cuHTEe3a U CHHTES II0 cuHTe3a. OumcTKa NpoayKTa cuHTe3a. Pacyer
peaKIusM cuHTe3a. OnpenesneHHe TEOPETHYECKOTO U
BOCCTaHOBJICHHS NPaKTHYeCKOro  BeIxoza. Mnentudukarms
HPOJIYKTA.
[Tpoueccsr OKHCIICHUSI. OKHCIHUTEIH. 4
[Tomyuenne O€H30HHOW KHCIOTHI OKHCICHHEM
Peaknuu oxuciIeHMs. toiyona. Texuuka Oe3omacHoctu. COopka
24 | Pacyer CHMHTe3a M CHHTE3 | YCTaHOBKH Ul cHHTe3a. OUKCTKAa MPOLYyKTa
10 pEaKklUsAM OKHUCIICHHs1 | cuHTe3a. Pacuer cuHre3a. Ompexnenenue
TEOPETHYECKOr0 M MPAKTHYECKOTO BBIXOJA.
WnenTrduKkanus mpoayKra.
HUTOI'O: 68
5. O0pa3oBaTe/ibHbIE TE€XHOJOTHH
Ne HaumenoBanue Buabl yueOHbIX
. Oopa3oBarte/ibHbIE TEXHOJIOTUH
n/n pasneJa 3aHATHH
1. IpeaMeT opraHn4ecKoi Jlexuums BBognas nekuusi-undopmanus ¢
xumud. TeopeTnyeckue HCMOJIb30BAHUEM MPE3EHTALINHT
ocHOBbI opranuueckoii | JlabopaTopHoe 3aHATHE JlaboparopHas pabota
XUMHUH CamocrosiTenbHas paboTa PaGota mo Bompocam pasjerna
2. [penenbHbIe Jlexuumst [TpobGnemHuas aexmust
YTJIEBOIOPOIBI JlaGopaTopHoe 3aHATHE JlaGoparopHas paboTa

CamocrosiTenpHas padbora

Pa6ora mo Bonpocam pasnerna,
BBITIOJIHCHUE TECTOBBIX BaI[aHI/Iﬁ o
BOTIPOCaM pazferna




3. Henpenenbusie Jlexuus Jlexknus-Oecena ¢ UCIIOJIBL30BAHUEM
YTIIEBOIOPOIBI KOMITBIOTEPHBIX M MYJIbTUMEIUIHBIX
CpEICTB OOyUCHHS
JlaGopaTopHoe 3aHATHE JlaGoparophas paboTa
CamocrosiTenbHas paboTa Pabota o Bompocam paszena,
BBITIOJTHEHUE TECTOBBIX 3a/IaHUI TIO
BONpPOCaM paszjielna
4, ANMIMKITYeCcKH Jlexuus [TpobnemHuas nekuus
YTIICBOROPO/IBE JlaGopaTopHoe 3aHsTHE JlaGopaTopHas pabora
CamocrosiTenbHas padbora Pabora o Bompocam pasnena,
BBINIOJTHEHHE TECTOBBIX 3a/1aHU
5. ApoMaTtuieckue Jlexknsa Jlexuusa-Oecea ¢ UCIIOIB30BAHUEM
YTIIEBOIOPOIbI KOMIBIOTEPHBIX U MYJIbTUMEAUITHBIX
CpeJICTB O0yUeHus
JlaGopaTopHoe 3aHsATHE JlaGopaTopHas padota
CamocrosiTenbHas paboTta Pabora o Bompocam pasnena,
BBITIOJTHEHHUE TECTOBBIX 3a/IaHNN
0. I'eTeponnknuueckue Jlexnmsa Jlekuus-0Oecena ¢ UCIIOJIBL30BAHUEM
COEIUHEHUSI KOMIIBIOTEPHBIX U MYJIbTUMEINITHBIX
CpeICTB O0yueHus
JlaGopaTopHoe 3aHsATHE JlaGopaTopHas padota
CamocrosiTenbHas pabora Pabota no Bompocam pasnena,
BBIMIOJTHEHUE TECTOBBIX 3a/1aHUN
7. I"anoreHomnpon3BoaHbIE Jleknsa Jleknus-Oecena ¢ UCIIOJIL30BAHUEM
YIIIEBOIOPO/IOB KOMIBIOTEPHBIX U MYJTbTUMEIUITHBIX
CpeICTB O0yueHus
JlaboparopHoe 3aHsTHE JlaGoparopHas pabota
CamocTosiTenbHas paboTta Pabota o Bompocam pasnena,
BBITIOJTHEHUE TECTOBBIX 3a/IaHUN
8. THIPOKCUITBHBIE Jlexus Jleknus-6ecena ¢ UCMOIb30BaHUEM
IPOM3BOJIHBIE KOMITBIOTEPHBIX M MYJIbTHMETUHHBIX
YIJIEBOJOPOAOB. CpEeICTB O0yUeHUs
Cruprtsr. [Tpocteie JlaGopaTopHoe 3aHsATHE JlaGoparopHas paboTa
a¢upsl. GeHOTBI
CamocrosiTenpHas padbora PaboTa mo Bompocam pasnena,
BBHITIOJTHEHHNE TECTOBBIX 3a/IaHUN
9. Cepoconepxaniue Jlexmus Jlexnus-0ecena ¢ HCTIOJIB30BAaHUEM
COE/IUNHEHUSI KOMITBIOTEPHBIX M MYJIbTUMEIUITHBIX
CpenCTB OOydeHHS
JlaboparopHoe 3aHsTHE JlaboparopHas pabota
CamocTosiTenpHas paboTa Pabora o Bompocam pasnena,
BBITIOJTHEHUE TECTOBBIX 3a/IaHNN
10. |Anpaeruapl U KETOHBI Jlexusg Jlexiusi-Oecena ¢ HCIOIb30BAHUEM

JlaGopaTopHoe 3aHATHE

CamocrosiTenpHas padbora

KOMIIBIOTEPHBIX U MYJIbTUMEIUNHBIX
CpeacTB 00yueHUst
JlaGoparopHas paboTa

Pa6ora mo Bonpocam pasnerna,
BBITIOJTHEHUE TECTOBBIX Sal[aHI/Iﬁ




11. |KapOGoHOBBIE KUCIOTHI U Jleknsa Jlexknus-Oecena ¢ UCIIOJIBL30BAHUEM
VX TIPOHM3BOIHBIC KOMITBIOTEPHBIX M MYJIbTUMETUNHBIX
CpencTB 00yueHUs
JlaGopaTopHoe 3aHATHE JlaGoparopHas paboTa
CamocrosiTenbHas padbora Pabora o Bompocam pasnena,
BBINTOJIHEHUE TECTOBBIX 3aJIaHHUH
12. |A3sorcomepsxarne Jlekuus Jlexuusa-Oecea ¢ UCIIOIB30BAHUEM
OpraHuYEeCKUe KOMITBIOTEPHBIX U MYJIbTUMEIUHHBIX
COCINHEHHUSL. cpencTB oOyueHust
HutpocoenuHenus. JlaGopaTopHoe 3aHsTHE JlaGopaTopHas pabota
AMUHBL A30- 1
CamocrosTenbHas padora Pabora mo Bonpocam pasnerna,
JlmazocoeTuHEeHUS. .
BBITIOJTHEHHUE TECTOBBIX 3a/IaHUN
AMHHOKHCIIOTHI

6. OueHouHble cpeacTBa (MaTepuaibl) IS TeKYHIEro KOHTPOJISI YCIeBaeMOCTH,
NMPOMEKYTOUYHOM aTTeCTAllUM 00y4aIOUIUXCS

6.1. KouTpoabHbIe BONPOCHI 1JIs1 MPOBEAeHHUS TEKYIEero KOHTPOJIst

1. HutpoBanue apoMaTHYECKHX YIJIEBOJOPOAOB. YCIOBHUS IPOBEIEHUS HUTPOBAHMUS.
HutpoBanue a30THON KHUCIOTOM W HUTPYIOUIEH CMeChl0 — TEHEePHUPOBAHUE
HUTPOHUITKATHOHA.

2. @axTophl, BIUAIIME HA KOJMYECTBEHHOE COOTHOIIEHHE OPTO- W Mapa- MU30MEPOB
IIPY HUTPO-BAaHUU MOHO3aMEIIEHHBIX MTPOU3BOIHBIX OC€H30a.

3. Tamomnupyromue peareHTsl U UX MCIOJIb30BaHUE NP BBEIICHUH aTOMOB TaJoreHa B
OpraHUYECKHUE COETUHEHUS.

4. Metobl 3aMelIeHUs! TUIPOKCUIILHOM TPYTIBI B CIUPTAX HA TaJlOTeH.

5. ANKunupoBaHHE apoMaTHYeCKUX coenuHeHuil mo peakuuun Ppunens- Kpadrca.
MexaHu3M peakiuy; aJKUIUPYIOIINe areHThl, KaTanu3aTopbl. [lo0ouyHBIE peakuuu
MpU AIKWINPOBA-HUN aPOMATHUYECKUX COCTUHEHUN.

6. MeToapl TMONy4eHUS aMUIOB KapOOHOBBIX KHUCIOT — alWIMPOBaHUE aMMHaKa H
aMUHOB TaJIOTEHAHTUIPHUIAMH W aHTUIPUAAMH KHCIOT, aMMOHOJIM3 CJIOKHBIX
3¢uUpoB.

7. MeToapl MONY4YeHUs] NHUAPUIOBBIX 3(UPOB HYKICO(PUIBHBIM 3aMEIIEHHEM aTOMOB
rajoreHa B apwjiraJoreHujax. ¥ cJioBus IPOBEACHUS PEAKIUN.

8. BoccraHoBneHHe anpAeTUI0B U KETOHOB JI0 CIUPTOB. BoccTaHaBIMBAIOIINE areHTHI,
ycnoBust peakiuii. [Io604HbIe peakiiuy Mpu BOCCTAHOBICHUH allbACTUIOB U KETOHOB.

9. CuHTe3 aMHHOB BOCCTAaHOBHTEIHHBIM AMHHHPOBAHHEM aJIbJCTUIOB W KETOHOB;
BOCCTaHOBJIEHMEM OKCMMOB, HUTPHJIOB U aMHJIOB KUCJIOT.

10.Oxucnenne HempenelbHbIX coeauHeHnid 1o C=C-CBS3W — TOJYYCHHE a-OKHCEH
(peakmust H.A. Tlpunexaesa); rugpokcunupoBanue (nerictBue KMnO4 B mienovyHoi
cpelie, MEpOKCUIa BOAOPOA).

11.0Okucnenne HeNMpeaeNbHbIX COCAMHEHUI C PacCIICNJICHUEM YIJIEPOIHOTO CKeleTa 1o
C=C-cBs13u (030HUPOBaHUE, IEUCTBUE CUIIbHBIX OKUCIIUTENEN ).

12.0xucnenne ambpAETHIOB KHCIOPOJAOM BO3AyXa M XHMHUYECKHMH peareHTaMu
(mepmaHraHaT Kajius B IIEJOYHOM M KHUCIOW cpelax; a30THas KHCIOTa; OKCH]I
cepebpa; TUOKCHU] CEJICHA).

13.0kucnenne KETOHOB — OKHCIHMTENbHOE pacmierieHue (mpaBmwio A.H. Ilomoga);
JeicTBIE TUIOOPOMHUTA M TUTIOXJIOPUTA HATPHUSL.



6.2. KoHTpoJIbHBIE BONPOCHI M 3aJaHUsl [JIsl MPOBeIeHUs] MPOMEKYTOYHON aTTecTaluu.
IIpuMepHBIii IepeYeHb BOMPOCOB K IK3aMeHY

1 TIlIpeamer opranuueckoit xumuu. OCHOBHBIE CBHIPHEBBIE HMCTOYHUKH OPraHMYECKHX
coequHenuii. Crpoenue artoMa yriepojaa. MHoroobpasue  OpraHMYECKUX
COCIMHEHUI. SIBIEHME TrOMOJIOTMM U M30MepuHU. Teopusi CTpOEHUsT OpraHUYECKHUX
coequHennit A.M. bytiepoga.

2 TIlpupona cBsi3M B OPraHUYECKHX COCIUHEHUSX U €€ OCHOBHBIC XapaKTCPUCTHKH.
Teopus HanpaBIEHHBIX BAJIEHTHOCTEH. Tpu BaJe€HTHBIX COCTOSHMS aTOMa yIiepoja.
[Ipumepsl coenuHEHUH, AJMUMHA CBA3CH W BAJEHTHBIE YIJIBl. OHEprus M JJIUHA
IIPOCTOM, ABOMHOW U TPOUHOM CBSI3U.

3 Teopus »neKTpOHHBIX cMmenieHUH. WMHAYKTUBHBIA W Me3oMepHbI 3ddexTsr. Mx
BIIUSIHUE Ha (PU3NUECKHE U XMMHYECKHE CBOMCTBA. THIIBI 3aMeCTUTENEH.

4 W3omepus: CTpyKTypHas, reomerpuyeckas, KoHpopmauuonHas. Duznyeckue Hu
XUMHUYECKHUE CBOKMCTBA U30MEPOB.

5 Onruueckas wuzomepus. lloHATHe 0 XHpPanbHOCTH. ODHAHTHOMEpPHI, paleMarhl.
OTtHocuTenbHas U a0CONIOTHAsT KOHPUTyparusl.

6 Knaccudukanus opranmdeckux coeauHeHuit. Kinaccudukamuss opraHudeckux
peakuuii. Tunsl peareHToB.

7 Aunkanbl. M3omepusi, HOMEHKIIaTypa. AJKUIbHbIE pagukanbl. CrocoObl MONTy4YeHUs
ankaHoB. Peaknuu 3amenieHus. [lemHon pauKaibHbIA MEXAHU3M.

8 AJIKeHBI, JJIEKTPOHHOE CTPOCHHE, HOMEHKIAaTypa, nomepus. CriocoObl MOTydeHHUS.
[IpaBuiio 3aiinesa.

9 Xwumuueckne ~ CBOWCTBA  alKeHOB.  Peakmum  mpucoenuHeHus.  [IpaBuio
MapxkoBHukoBa. OkucieHue ainkeHoB. [lonnmepusanusi.

10 [uenossle yraeBogoponabl. Kinaccuduxaims, HoMeHKIAaTypa. DJIEKTPOHHOE CTPOCHUE
CONPSDKEHHBIX JTHUEHOB. MeETOIbl CHHTE3a JMEHOB C CONPSIKEHHBIMU JABOMHBIMU
CBS3IMU. XUMHUYECKHE CBOMCTBA. HaTypallbHBIN U CUHTETUYECKUN KayqyK.

11 AueruneHoBble yriaeBoaopoisl. M3omepusi, HOMeHKIIaTypa. DJIEKTPOHHOE CTPOCHHUE.
Crioco6s! nonydyeHusi. Gu3nveckue U XUMUYecKrue cBorcTBa. KucinoTHeie cBoMCTBA.
Peakuuu npucoequnenus. [ Ipumenenue.

12 Huxnoankansl. CTpoeHHE, HOMEHKJIATypa, H30MepHUs. YCTONYMBOCTH ITUKJIOB.
MeTo/b1 TONTy4eHUs: U 0COOCHHOCTH XUMHUYECKOTO MTOBEICHUS.

13 Tlonsitue 06 apomaruyHOCTH. VICTOYHMKM apoMaTU4ecKuX coequHeHwid. beHzon u
ero crpoenne. Dopmyna Kekyne. DnexkTpoHHOe cTpoeHHEe OeH30ia. MeToab
CO3/1aHUs OEH30JIbHOTO KOJIBIIA.

14 Tlytu XUMUYECKHUX IPEBPAICHUI OEH30JIbHOTO KOJIbLIA.

Peakuun 3aMEeIIeHMS: ANKUIUPOBAHKE, rajoreHMpoOBaHue,
cynb(upoBaHue, HutpoBanue. I[lpucoenunenue. OKucICHUE.

15 Tomonoru Oenszona. Mzomepus, HomeHkIaTypa. llomydeHue romMoioroB OeH3o0Ia.
Tomnyon, »nextpoHHoe crpoenue. CBoiictBa romonoroB OeHzona. Peakiun
3ameneHuss. OKUCIIEHue.

16 IlpaBuna 3amemieHHs B OEH30JIBHOM siipe. OJEKTPOHHAs TPAKTOBKA IPABHII
opueHTanuu. BrnusHue 3amectureneil Ha akTUBHOCTH sjapa. Kiaccuduxamms
3aMECTHUTENIEH.

17 Muorosinepusie coenuHeHusi. Hadranun. DnexTtpoHHoe cTpoeHue. HM3omepus.
KBaszuapomaruueckue coiictBa. Peakiuu 3amenienus. [Ipucoequnenue. OKucieHue.
[Ipumenenne HadTATMHA U €TO MPOU3BOIHBIX.

18 IlaruuneHHble TEeTePOUMKIBI. ODIEKTPOHHOE CTpoeHue. B3aummomnpespaiieHus
reTeponukiIoB. KBaznapoMarnieckrue CBOMCTBA reTEpOLUKIOB. Peakinn 3aMenieHusl.

19 IllectnwieHHbIE TeTEPOIMKIBL. [IMPUAWH, TUPUMHIAH. BHOJOTHYECKH aKTHBHBIC
COEIMHEHMS, COJIepKAIIME KOIbA MUPUANHA U MMPUMHINHA: BUTAMUHBI, a30THCTHIE
OCHOBaHMUS, AJIKAJIONIbI.



20 MomnoranoreHonpousBogabie  ankaHoB. Howmenkmarypa. W3omepus. CrocoOsb
MOJIy4eHus1. XUMHYECKHe CBOWCTBA. [IpHunMHa BBICOKOM XMMHYECKON AKTUBHOCTHU
3TUX COEAUHEHMM. Peakuuu 3aMeleHns ranoresa. Peakuuuy oTiernieHus.

21 HenpenenvHble ankwiranorenusl. Knaccudukamus. Homenknarypa. CrocoOsr
nony4yeHus. XUMHYecKue cBoiicTBa. (CpaBHEHHME XUMHUYECKOW AKTUBHOCTHU
BUHWIXJIOpUAA U almwixiopuaa. [lpumenenue.

22 OnHOaTOMHBIE CIIUPTHI MpeAenbHOro psiaa. Homenknatypa, nuzomepusi. DIeKTPOHHOE
ctpoenue. @uznyeckue cBorictBa. CriocoObl MOMyUEHUs! CITUPTOB.

23 XuMHYECKHE CBOWMCTBA IMPENEIbHBIX OJHOATOMHBIX CIUPTOB. KHCIOTHO- OCHOBHBIC
cBoiicTBa. HykiieouinpHOe 3aMelieHne THAPOKCOrpyIbl. Peakiiuy oTIernieHus..

OkuciieHne ClnupToB.

24 MHOroaTOMHBIE CIIUPTHI: TUIICHTIIUKOIIb, TIIHALEPUH. FIX CBOMCTBA U HCIIOIB30BAHHE.

25 Tlpocteie 3¢upbl. CTpoeHHE, HOMEHKJIATypa, (U3NYECKUE CBOMCTBA. MeETobl
IoJy4eHus1. XuMHA4YecKue cBoicTBa. [Ipumenenue.

26 Pa3Huna B CTpOCHHHU (PEHOJIOB U apOMATUYECKHUX CHUPTOB. XMMHUYECKHE CBOWCTBA
¢denonoB. B3auMHoe BiusHME OCH30JBHOIO fApa U TUIPOKCHIBHOW TIpYIIbl B
MOJIEKYJIe ¢benona. Paznuune CBOWCTB (benonon U CIIMPTOB.
®denonpopManbaeruanble cMOJbl. 27  AnbIeruipl M KETOHBL. ODJIEKTPOHHOE
cTpoeHue KapOOoHWIbHON rpynnbl. HomeHkiatypa M H30Mepusi albAETUAOB U
KeTOHOB. CrI0CcOOBI MOTYYEHHUS.

28 XVWMUYECKUE CBOMCTBA QIBJIETHIOB W KETOHOB. Peaknmm HyKICOo()HILHOTO

MPUCOCTUHEHUST K KapOOHWIBHOW Tpynme. Peakiuu ¢ ydacTueM -BOJOPOJHOTO aToMa.

OKuUCIINTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKLINU.

29 Crpoenue u kinaccudukanus KapOOHOBBIX KUCIOT. OHOOCHOBHBIE NpeiebHbIe

KapOoHOBble  KuCIOThl. HomeHkiaTypa, wu30Mepus. DJIEKTPOHHOE  CTPOEHUE

KapOoKcwiIbHOU rpymibl. CriocoOsl nmonyyeHus. dusnueckue cBoiicTaa.

30 XUMHYECKUE CBOMCTBA KapOOHOBBIX KHUCIOT. KHCIOTHO- OCHOBHBIE CBOMCTBA.

[Ipon3BoiHbIE KApOOHOBBIX KUCIOT. AHTMIPUABI U XJIopaHTUuapuibl. ClioKHbIE 3(PUpHI,

stepudukanysi. AMUIbI KAPOOHOBBIX KUCIIOT.

31 HenpenenbHble  MOHOKapOOHOBbIE ~ KUCJIOTHL.  CrocoObl  MoJyuyeHus

HenpeAeabHbIX KapOOHOBBIX KHUCIOT. DJIEKTPOHHOE CTPOEHHUE, B3aUMHOE BIMSHUE

KapOOKCWJIBHOW TpyHNbl M JBOMHOM CBs3M, peakuuu npucoeauHenus. Ilpumenenue

aKpWJIOBOM, METaKPHJIOBOM KUCIIOT U UX IPOU3BOIHBIX.

32 Kupsl. CrpoeHue TpuriuMuepunoB. Beiciiue JkupHbBIE TpeleibHbIE U

HenpeJielbHbIEe KUCIOTHI, BXOJAIINE B cOCTaB XUpoB. ['uaponus xxupos. ['nuapuposanue.

Mpbuia, ony4eHue u3 JKUpoB.

33 ApomaTrnyeckre MOHOKapOOHOBBIE KHUCIOTHI. [lomyueHne OeH30HHON KHCIOTHI

OKHCIIeHHeM Toustyona. KucioTHble CBOWCTBa, COJM, JAeKapOOKCHiIMpoBaHHe. BnusHue

3aMecTuTeNned B OEH30JbHOM KOJbIIE Ha KHCIOTHBIE cBoiicTBa. Peakuunm 1o

OCH30JIbHOMY KOJIbIly: HHUTpoBaHWe. [IpumeHeHue O€H30MHON KUCIOTBI U ee

IIPOU3BOIHBIX.

34 [TonsitTue o AUMKApOOHOBBIX KucHOTaXx. CpaBHEHHWE KHUCIOTHBIX CBOWCTB

OJIHOOCHOBHBIX U JIBYXOCHOBHBIX KHcHOT. lllaBeneBasi kucioTa, Kak MpeACTaBUTEIb

TUKapOOHOBBIX KUCIIOT. AJUIIMHOBAS KUCIIOTAa U €€ MPOU3BOAHbBIE, UX CBOWMCTBA U MyTH

MPAKTUYECKOTO  HCHOJb30BaHUA. JIMKapOOHOBBIE apoOMaTUYEeCKHe KHCIOTBI, HX

MIPUMEHEHHUE.

35 Homenknarypa u ¢u3uueckue CBOMCTBa HUTPOCOEAMHEHUI. DJEKTPOHHOE

cTpoeHue HUTporpymnmsl. [lonydyeHne: HUTpOBAaHMEM aJKaHOB, 3aMEIICHUEM TaJlOreHa B

rajJloreHaJIkaHax. TayToMepuss HUTpOCOeANHEHU. BoccTaHOBIEHNE HUTPOCOETUHEHUH.

36  Amuzbl xupHoro psaa. CrpoeHue, Kiaccudukaius, HoMeHkIaTypa. CrocoObl

MOJIy4€HUs, XUMUYECKUE CBOWCTBA.

37 AMWHOKHUCIIOTBI, CTpO€HHWe, Kiaccuukanus, H30Mepusi, HOMEHKJIATypa.
ITonyyenue aMUHOKHCIIOT, XUMHUUYecKHe cBorcTBa. [lomunentuael. benku.
38 Apomarnyeckue amuHbl. CTpoeHHE, HOMEHKJIaTypa. MeToabl MOJIyYeHUs.

XUMHUYECKHE CBOMCTBA: PEAKIIMU OCH30JIbHOTO KOJIbIAa U aMUHOTPYIITIBL.
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TuocnupTsl  (MEpKaInTaHbI). CrpoeHne,  HOMEHKJATypa.
[Tonyyenune w3 ramoreHoankaHoB. [IpeBpamienue B AucCynbhuasl U 00OpaTHBINA

nepexon. Tuoadupel. CpaBHEHHE KHCIOTHBIX M OCHOBHBIX CBOWMCTB CIHPTOB U
THOCTUPTOB. [IpOAYyKTHI OKHCICHNS THOCIUPTOB ¥ THO3()UPOB.

7. CucTreMa OLleHUBAHHS IUIAHUPYEMBIX Pe3yJIbTAaTOB 00y4eHH s

dopma KOHTPOJIS 3a ogHy padboty
Munum. Makc. Bcero
0aioB 0aioB
Tekymuii KOHTPOJIb:
- onpoc 5 bannos 10 6annos 50 bannos
- yuacmue 8 OUCKYCCUU HA CeMUHape S bannos 10 6annos 10 6annos
- 10020MOBKA Npe3eHmayuu S bannos 10 6annos 10 6annos
- camocmosmenvHas paboma 5 bannos 10 bannos 10 bannos
ITpomesxyrounas arrecranus (Tecmuposanue) 10 6annos 20 6annos 20 6annos
Uroro 3a cemectp 100 b6annoe

8. YueOHo-MmeToauveckoe 1 HH(POpPMAINHOHHOE 00ecTiedyeHue TN CIUTIITUHbI
8.1 OcHoBHas JinTeparypa

1.

6.

['pannbepr U.U. Oprannueckas xumusi: yaeOnuk / U.W. I'pann6epr, H.JI. Ham. — 9-¢
usn., crep. — CII6.: Jlanp, 2022. — 608 c. — Pexxum goctymna: http:// e.lanbook.com/
book/195669

[Ilerones, A.E. Opranuyeckas xumus. MexaHu3Mbl peakiuii: yueOHoe mocodue /
A.E. Illerones, H.M. Yepnos. — Cankr- IletepOypr: Jlans, 2022. — 132 c. — Pexxum
noctyna: http://e.lanbook.com/book/215771

I'opnenko B.A. Opranndeckas xumus. Yacts [-II: yueGHOe mocobue / I'opieHko
B.A., Ky3nenosa JI.B., fAubikuna E.A. — M.: Ilpomereit, 2012. — 294 c. — Pexum
nocryna: http:// www.iprbookshop.ru/18592.

I'opnenko B.A. Oprannueckas xumus. Yacte II-IV: yuebnoe nocobue / I'opaenko
B.A., Ky3nenona JI.B., Ausikuna E.A. — M.: TIpomereii, 2012. — 414 c. — Pexum
noctyna: http:// www.iprbookshop.ru/18593.

I'opnenko B.A. Oprannueckas xumus. Yactu V-VI: yueGHoe mocobue / 'opienko
B.A., Ky3nenosa JI.B., fIubikuna E.A. — M.: IIpomereii, 2012. — 398 c. — Pexum
noctyna: http:// www.iprbookshop.ru/24007 .

30H0B, S.B. Opranmueckas xumusi. COOpHUK 3a7ad M yINpaKHEHWH: ydeOHOe
nocobue /

S1.B. 3oH0B, E.B. Ilanteneesa, B.A. Pe3nukoB. — Cankt-IlerepOypr: Jlans, 2020. — 312
c. — Pexxum moctyma: https://e.lanbook.com/book/147232

8.2 /lomosHMTeBbHAS JIUTEPATypPa

1.

bepesun, J[.b. Opranndeckas xumusi: yaeoHoe nmocoowue / J[.b. bepesun, O.B. lllyxTo,
C.A. CoipOy — CII6.: Jlanb, 2021. — 240 c. — Pesxum nocryna: https:// e.lanbook.com/
book/168629

3aiiieB, M.A. JlaGopatopHple  pabOTBI 1O  OPraHUYECKOMY  CHHTE3Y:
yueOHOMeToanueckoe ocodue / M.A. 3aitnieB. — CII6.: Jlans, 2017. — 69 c. — Pexxum
nocryna: https://e.lanbook.com/book/134608

JlaGopaTopHBIii TPaKTUKYM 110 OpPraHWYECKOW XUMHUHU: yded. mocolOue it
HarnpasieHus moaroroBku 18.03.01 "Xumuueckas texnonorus" / T.A. Ponuna, 10.A.
I'yxens; AMI'Y, UO®. — bnarosemenck: U3n-Bo Amyp. roc. yu-ta, 2018. — 68 c. —
Pexxum moctyma: http:// irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/8957.pdf.




4. JlabopaTOpHBI MPAaKTUKYM IO OpraHWYecKoMy CHHTe3y: ydeO. mocoOwe Juist
HanpasneHus moarotoBku 18.03.01 "Xumwuueckas texuonorus" / AmI'Y, UDD; cocr.
T.A. Popuna. — bnarosemenck: M3n-so Amyp. roc. yH-Ta, 2018. — 56 c. — Pexxum
nocryna: https:// irbis.amursu.ru/Digital Library/AmurSU_Edition/11133.pdf.

8.3 IIporpammHoe obecnieuyeHue

Ne HaumenoBanue Onucanue
1 | LibreOffice becrutatHoe pacnpoctpanenue o nuiensun GNU LGPL
https://ru.libreoffice.org/about-us/license/
2 | http:// DneKTpoHHass OMOIMOTEYHAs CUCTEMa BKIIIOYaeT yucOHbIe
www.iprbookshop.ru MaTepuaisl 111 BY30B 110 Hay4HO- T'YMaHUTAPHOM TeMaTHKeE,
10 TOYHBIM M €CTECTBEHHBIM HayKaM.
3 | http:// DrekTpoHHas OMOIMOTEUHAs CHCTEMA U3IaTebCTBa «JIaHby,
www.e.lanbook.com TEMaTHYECKHE MAaKeThl: MaTeMaTHKa, (PU3HKa, HHKECHEPHO-

TCXHUYCCKHUEC HAYKHU, XUMUA

8.4 IIpodeccuonanbublie 6a3bl JAHHBIX 1 HH(OPMAINMOHHBIE CIIPABOYHBIE CHCTEMbI
COBpPeMEeHHBbIX HHGOPMAIMOHHBIX TEXHOJIOTHil

No Haumenosanue Onucanue
1 | http://www.xumuk.ru/ [TouckoBas 6a3a 1Mo XuMuu
2 | http:// www.rushim.ru/ CaliT 271eKTPOHHBIX YI€OHHKOB U TIOCOOMIA 10 XMMHUH, B TOM
books/books.htm YHCIIEe, 10 OPraHMYECKON XMMUHU U OPTaHUIECKOMY CHHTE3Y
3 | http:// ChemSynthesis siBisieTCst CBOOOIHO TOCTYITHOM 0a301 JaHHBIX
www.chemsynthesis.com | o xumudeckux BemiecTBax. COIEpKUT CCHUIKH Ha BEIIECTBA,
WX CUHTE3 U (PU3NYECKUE CBOWCTBA

9. ObecnieyeHne 00pa3oBaTEILHOIO NMPOIECCA IJISA JTUIl ¢ OTPAHUYEHHBIMU BO3MOKHOCTAMM
310POBbSI U MHBAJTUI0B

VY4eOHble 1 y4eOHO-METOAMUECKHE MaTepUaIbl JUIsl CAMOCTOATEIbHONU paboThl 00Y4aIOIIUXCS U3
Yyclia UHBAIKIOB U JIMII C OTPaHMYEHHBIMH BO3MOXKHOCTAMHU 310poBbsi (OB3) mpenocraBnsiorcs B
(dbopMax, aTanTUPOBAHHBIX K OTPAHUYEHUSM HX 3/JOPOBBS M BOCIIPUATHS HH(POPMALIUH:

Jnist cnenbix v c1aboBUASIINX:

- Jekuuu OQOPMISIOTCS B BHJAE OJIEKTPOHHOTO JOKYMEHTa, JOCTYIMHOTO C TIOMOUIBIO
KOMIIBIOTEpA CO CIEIHMATN3UPOBAHHBIM IIPOIPAMMHBIM 00€CIIeUeHUEM;

- IMCbMCHHBIC 3aJIaHUS BBITIOJIHAIOTCSA Ha KOMIIBIOTEPE CO CIICHUAIM3NPOBAHHBIM ITPOTrpaMMHBIM
o0ecreyeHrneM, Uil MOTYT ObITh 3aMEHEHBl YCTHBIM OTBETOM;

- o0ecrnieunBaeTCsl MHIWBUIyAIbHOE paBHOMEPHOE ocBerieHue He meHee 300 Jrokc;

- JUId BBHIMOJTHEHWs] 3aJlaHusl TpPU HEOOXOAMMOCTH TMPEAOCTABISCTCS yBEIWYHBAIOIICE
YCTPOMCTBO; BOZMOKHO TaKKe HCII0JIb30BaHHE COOCTBEHHBIX YBETUYUBAIOIINX YCTPONUCTB;

- MIUCbMEHHBIE 3a/1aHusl OPOPMIIIOTCS YBETHUEHHBIM HIPUPTOM;

- DK3aM€H U 3a4€T MPOBOJATCS B YCTHOM (pOpMe WIIM BBIMOJIHAIOTCS B MUCBMEHHOW Qopme Ha
KOMIIBIOTEPE.

s rnyxux ¥ cnabocbIanmx:

- Jekuud Oo(OpMISIIOTCS B BHJE OJEKTPOHHOTO JOKYMEHTa, JHOO MpeaocTaBiseTcs
3BYKOYCHJIMBAIOIIAs anmnaparypa HHAUBUAYAIbHOTO TOJIB30BaHUS;



- MUCHbMEHHBIE 3aJJaHUs BBITTOJIHAIOTCS Ha KOMITBIOTEPE B MUCHbMEHHOM (hopme;

- 9K3aMEH U 3a4€T MIPOBOJATCS B MMCbMEHHON (hopMe Ha KOMITIBIOTEPE; BO3MOXKHO MTPOBEACHUE B
dbopMe TecTHpOBaHUS.

Jlia 1 ¢ HapyIlIeHUsIMA OIIOPHO-[BUTATEJILHOTO aIapara:

- Jekuuu OoQOpPMIIAIOTCS B BHUAE JJIEKTPOHHOTO JOKYMEHTA, JOCTYHHOIO C TIOMOIIBIO
KOMIIbIOTEpA CO CHELMATN3UPOBAHHBIM IIPOIPAMMHBIM 00€CIICUEHUEM;

- INCbMEHHBIE 3a/1aHUs BBIIOJIHAIOTCS HA KOMIIBIOTEPE CO CHEUAIN3UPOBAHHBIM ITPOrPAMMHBIM
oOecIieueHueM;

- 9K3aMEH U 3a4€T MPOBOAATCSA B YCTHOH (hopMe HIIM BBINOJIHSIOTCS B MUCHBMEHHOM (opme Ha
KOMIIBIOTEPE.

[Tpu HEOOXOIMMOCTH MPeTyCMaTPUBACTCS YBEITMUECHNUE BPEMEHH ISl IOJTOTOBKH OTBETA.

[Tponienypa npoBefieHUs MPOMEKYTOUHOW aTTeCTalMM Jisi OOy4arolUXCs yCTaHABIUBACTCA C
y4€TOM HX UWHAMBHUIYAIbHBIX TNcuxodusnueckux ocobenHocreil. IIpomexxyrounas aTTecTarus
MOJKET IIPOBOJAUTHCS B HECKOJIBKO ITAIOB.

[lpy mnpoBeneHHH NPOLEAYPHl OICHUBAHUS PE3YJbTAaTOB OOYYCHHUS IPEIyCMaTPHUBACTCS
HCIOJIb30BAHNE TEXHUUECKUX CPEJCTB, HEOOXOAUMBIX B CBS3U C MHJIMBUAYAIbHBIMU OCOOEHHOCTSIMU
oOyJaromuxcs. OTH CpeIcTBa MOTYT OBITh IPEJOCTABICHBl YHUBEPCUTETOM, WIM MOTYT
HCIOJIb30BATHCS COOCTBEHHBIE TEXHUUECKUE CPEJICTBA.

[TpoBeneHue nponenypbl OLIEHUBAHUS PE3YJIbTaTOB O0yUYEHUS AOIMYCKAETCSl C MCIOIb30BaHUEM
JMCTAaHIIMOHHBIX 00pa30BaTeNIbHBIX TEXHOJIOTUH.

ObecneunBaeTcst AOCTYN K HMHGOPMAIMOHHBIM U OuOmmorpaduyeckuM pecypcam B CETH
WuTepHer ans kaxzaoro odyyatomerocs B popmax, aJanTUPOBAHHBIX K OTPAHUYEHUSAM HUX 3]I0POBbS
Y BOCIIPHUATHUS HH(DOpMAITUN:

Jlist cnensIX U cIabOBUASAIIMX:

- B ICYATHON (pOpME yBETMYCHHBIM MIPHUPTOM;

- B (hOopMe 3IEKTPOHHOTO JOKYMEHTA;

- B (popme ayauodaiina.

Jis T1yXux U ciabocCbllaIinX:

- B Ie4aTHou opwme;

- B (hOpMe 3JIEKTPOHHOTO JOKYMEHTA.

st oOydaromuxcsi ¢ HapyHUIeHUSIMU OITOPHO-/IBUTaTeNIbHOTO anrapara:

- B IeyaTHOH popme;

- B (hopme 31eKTPOHHOTO TOKYMEHTA;

- B hopme aynuodaiina.

VY4eOHble aynUTOpUM JIi BCEX BHJIOB KOHTAKTHOM M CaMOCTOSITENbHOM paboThl, HayyHas
O6ubnuoTeka W MHbIE TMOMELICHHUs Ui OOy4YeHMsI OCHAIIEHbI CIEUaTbHBIM OOOpPYIOBAaHUEM U
y4eOHBIMU MECTaMH C TEXHUUECKUMHU CPEJICTBAMU O0yUEHUS:

Jnist crensIX U cabOBUAAIIMX:

JUIS TIYXUX U cIa0O0CIIbIIIaIX:

- aBTOMATU3MPOBAHHBIM pabodyWM MeCTOM [UId JIIOJe C HapylmleHHeM ciyXa H
C1a00CITBIIATNX

- aKyCTHYECKHUI YCHIINTENb U KOJIOHKH;

st oOydaromuxcsi ¢ HapylmeHUSIMU OITOPHO-/IBUTaTeNIbHOTO afmapara:

- IEPEABMKHBIMU, PETYIUPYEMbIMH 3proHoMuueckumu napramu CHU-1,

- KOMITBIOTEpHOM TEXHUKOMU CO CIIeUaTbHBIM IPOrPaMMHBIM 00€CTIEYEHUEM.

10. MaTepHaJIbHO-TeXHHYECKOE OfecnedeHne TUCHUTLIHHBI BKIIOYAET:
1) bubnuoreunsiii poug PT'BOY BO «CaxI'Vy;

2) MynbTHMeaniiHOE 000pYI0BAaHKE /ISl YTCHHS JICKIUH-TTPEe3eHTALIHI;
3) TexHONOrM4ecKoe U KOMITBIOTEPHOE BUPTYaJIbHOE 000PYI0BAHUE;
4) TlakeT NpUKIaJHBIX 00YYAIOIIUX POTPaMM;
[Tpy mOArOTOBKE K MPAKTHUECKUM 3aHITUAM U CAMOCTOSITENIbHON paboTe MOXKHO HCIIOIb30BaTh



KOMIIBIOTEPHBIE KJIACCHI CO CTAHIAAPTHBIM IPOrPAMMHBIM 00€CIIEYEHUEM.

JlexuvoHHBIE 3aHATHA AOJKHBI HMPOXOAWTH B MYJIBTUMEIWWHONW ayIUTOPUHM, OCHAILEHHON
KOMIIBIOTEPOM M NPOCKTOPOM. JIEKIIUMHU >KENAaTeapbHO CONPOBOXKIATh IPE3CHTALMEH, COIEpKalleh
TEOPETUYECKUI WLTIOCTPATUBHBIA MaTepUal.

IIpe3eHTanust 10/pKHA OBITH MOCTPOEHA IO CIEAYIOIIEMY IPUHIMITY: Te€Ma, Lelb, 3aJadu
JIEKLNHU, KPaTKOE CONEP KAHNE ITPEABIAYILEN JIEKIUHU, TEOPETUYECKUN MaTepUall, UTOTH JIEKITMOHHOTO
3aHATUS, 0003HAUEHBI BOIPOCHI M 3aJaHMs AJIS CaMOCTOSITEIbHOIO M3Y4EHHUs, TeMa CleIyoLIei

JICKIIUH.

JlaGopaTopHBIii TPAaKTUKYM BBITIONHSIIOT B KOMIUIEKCHOW y4yeOHO# mabopaTopuu), OCHameHHON
0o0OpyZlOBaHWEM, pEAKTUBAMH W J1a0OpPATOPHBIMH YCTAHOBKAMH, HEOOXOJMMBIMU JUIS  BBIOJHEHHS
J1a00PATOPHBIX PadOT



