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Pa6ouas nmporpamma KypcoBoil paboTs! Mo «OpraHnu4eckoii XHMum» 115 00yJafoIuXCs
no coenuanbHoctd 04.05.01 dyHnameHTanbHas W IPHKIaIHAS XHUMHS, COCTaBlIeHAa Ha
OCHOBaHWH (DeepasbHOrO0 TroCyJapCTBEHHOTO 00pa30BaTeNBHOIO  CTaHAApTa  BBICIIETO
o0pasoBanus — crenuamuTeT mo crenuanbHoctd 04.05.01 @yHnameHTanbHAas ¥ IIPHKIATHAS
XUMUS, YTBEPXKICHHOTO IIpuKa3oM MuHucTepcTBa o00pa3oBaHus W Hayku PoccHiicKoi
®enepannu ot 13 monma 2017 r. Ne 652 (¢ w3m. u gom.), Ilopamka opraHm3amuu u
OCYIIECTBIIEHUS 00pa3oBaTENbHON NEATENPHOCTH [0 00pa30BaTeNbHEIM IPOrPAMMaM BEICIIETO
oOpasoBaHWss — THporpaMmaM OakajgaBpuaTa, OpPOTpaMMaM CIENHATUTETa, HOPOrPAMMaM
MarucTparypbl, yTBEp)KAECHHOIO IPHKa3oM MHHHCTEPCTBa HAayKH W BBICIIETO 00pa3OBaHHUS
Poccuiickoii @enepamun ot 06 ampens 2021 r. Ne 245 (¢ u3M. W J0M.), B COOTBETCTBHH C
YYEOHBIM IIAHOM, YTBEPXKAEHHEIM YuenbM coBetoM ®T'BOY BO «Jlorl'Y» s Habopa 2024
roja.
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1. MECTO JJUCLIMITIJINHBI B CTPYKTYPE OBPA3OBATEJILHON ITPOITPAMMUBI

1.1.  TpeGoBaHMs K MpeNBapUTEIBHOIN MOArOTOBKE OOYYArOIINXCS, MPEALIICCTBYIOINE
N COIMYTCTBYIOMIUC JUCHUIIJIMHBI, HA KOTOPBIX OCHOBLIBACTCA N3YUCHUC I[aHHOI\/JII

0a3oBast IOJrOTOBKA MO0 XUMHUH B 00bEME MPOTPaMMBbI CPETHEN IIKOJIBI

AUCHUILIMHEBI ITPOrpaMMBbI CIICHUATIUTCTA: HGOpFaHI/I‘IGCKaﬂ XUMHUA.

1.2.  JIucuumiaMHbL, KypcoBbIe pabOTHl M NPAKTUKHU, Ui KOTOPBIX OCBOCHHUE TaHHON
JTUCIHUTITUHBI HEO0OX0IMMO KaK MpeIIIECTBYIOMIEE:

buoxumus, XumHuueckue OCHOBBI OuoJOrMuecKkux mpoueccoB, Crepeoxumus,
duznueckue METOAbI HUCCJIICAOBaHUA, HpOI/I?:BOI[CTBeHHaSI IMpaKTHUKa: HAay4HO-
uccienoBaTenbckas pabora (oOs3arenbHas), [IpoM3BOACTBEHHAs MPAaKTUKA: MPEIIUTLIOMHAS
npakTuka (00s13aTenbHas).

2. OIMMCAHUE AMCHUIIIMHBI

2.1.  OGmas xapakTepuCcTHUKa

HaunmenoBanue nokazarens 3HaueHHe noka3aresus
HasBanue o6pa3oBaTebHON MPOTpaMMBbI 04.05.01 ®yngamenTanbHas U IPUKIATHAS
XUMHS
[Indp u Ha3BaHKE B COOTBETCTBUU C b1.5.17 KypcoBast paboTa 1mo opraHu4ecKoin
y4eOHBIM TJIAHOM XUMHH
YacTte 00pazoBaTeIbHON IPOTrPAMMBI bazosas yacTtb
KosmuecTBO 3a4eTHBIX €IUHULL / BCETO YaCOB 2/72

2.2.  Pacmpenenenue yacoB no ¢popmaM U nepruogam o0yueHHs

OO111ee KOJIMYECTBO YacOB
= CaMOCTOSI-
dopma 21 3 6 .
> | £ | nexkuu- | nabopa- | MPaKkTH- | TENBHOMH dopma
00yueHHs = BCETO
8 | OHHBIX | TOPHBIX | YECKUX | pabOTHI + KOHTPOJISI
KOHTPOJIb
Ounas 3 5 72 72 3ammra
KypCOBOM
paboThl
Bcero

3. HEJIM JUCIUTTIJINHBI

VYriyObnenue 3HAHUKW XUMHUYECKUX CBOMCTB OCHOBHBIX KJIACCOB OpPraHUYECKUX
coeMHEeHu; (hOpMUpPOBAHME TMPECTABICHUI O MEXaHM3MaX OPraHWYECKHX PEAKIMH, O CBS3U
PEaKUMOHHON CIOCOOHOCTH OPraHUYECKUX MOJIEKYJI C UX CTPOCHHUEM.

4. KOMHIETEHINH ObBYYAIOIMEI'OCS, ®OPMHPYEMBIE B PE3YJIbTATE
OCBOEHIA KOMITIOHEHTA OBPA30OBATEJIBHOU ITPOT'PAMMBI, UX NTHIAMKATOPBI
N INTAHUPYEMBIE PE3VIJIbTATBI ObYUYEHM A

Komnerenummn Nunukaropsl Pe3ynbrarel o0ydueHus

OIIK-6 Cmocoben | OIIK-6.1. Ymeer pabotarb C€ HayyHOW M HAy4HO-
MPECTaBIIATh [Ipencrasnsier MOMYJISIPHOM JUTEpaTypoi, 000011aTh




pe3yIbTATHI

npodeccHoHaNBHOMI
JEeSITeTTHHOCTH B
YCTHOM u

MMMCbMEHHOU (opme
B COOTBETCTBUH C

HOpMaMH u
MpaBUJIAMHU,
MIPUHSTHIMHU B
pohecCHOHaTEHOM
coo01IecTse

pe3yabTaThl pabOTHI
B BHAC OTYUYECTaA IIO
cTaHAapTHOU hopme
OIIK-6-2.

[Ipencrasnsier
UHPOPMALIUIO
XHMHUYECKOTO
coJiepKaHus c
y4eToM TpeOoBaHUH
o6ubnuorpaduyeckont
KyJIBTYDBI
OIIK-6.3. ToroBut
MPE3EHTAIHIO o
TeMe  paboTel U

MPEACTABISIET €€ Ha
pyccKoM 51
AHTJIMHACKOM S3BIKax
OIIK-6.4.
[Ipencrasnser
pe3ynbTaThl  paboTHI

TEOPETUYECKHE 3HAaHWSA M TIOJOKEHUS IpHU
HamMcaHuM  pedepaToB U JHUTEPATYypPHBIX
0030pOB,  COCTaBJISATH  OuOIMOTpadUUECKUA
CIIHCOK;

YmMmeer TOTOBHTH
MMpE3CHTAIUAMMU.

Hay4yHbId  JOKJAg ¢

B BHAEC HAy4YHOU

My OITUKaIuu

(Te3uchr JIOKJIa/a,

cTaThs, 0030p)
[IK-2 Cnocoben ITK-2-1. YMeer 0000maTh TEOPETUYECKHE 3HAHHUS |
IPOBOJIUTH AHanusupyer U | IOJOXKEHUSI TpPH HANMCaHUU pedepaToB WU
MaTEeHTHO- 00o01maer JTUTEpPaTyPHBIX 0030pOB, COCTaBIISITh
UH(POPMAaLIMOHHbIE pe3yNbTaThl O6ubnmorpaduyeckuii Ciucok
UCCIIEIOBaHUS B MATEHTHOTO IMOKCKa
BBIOpaHHOM 1o TEMaTHUKE
obacTh  XUMHH MIPOEKTA B
W/WIIN  CMEXHBIX BbIOpaHHOW 0bnacTu
HayK XUMHH (XUMHYECKON

TEXHOJIOTHH)

S. I[TPOTPAMMA JJUCHUTUJIMHBI

Tema

Kpatkoe conepxaHnue TeMbl (BOIIPOCHI TEMBI)

Paznen 1 Teoperuu

€CKHE OCHOBBI OPTaHMYE€CKOM XUMHUH. Y TIIEBOIOPOIbI

Tema 1. Teopernueckue
OCHOBBI OpraHUYeCKOn
XUMHH

1.1. ITIpenmer opraHnnueckod Xumuu. VcTopusi cTaHOBJIEHUS WU
pa3BUTHS OPraHUYECKONM XUMHH.

1.2. Knaccudukaius opraHUYECKUX COCIUHECHHHA IO CTPOEHHUIO
VIJIEPOAHOTO CKelleTa W Tpupoje (yHKIHMOHATBHBIX TPYIII.
OcHoBHble (YHKIIMOHATIbHBIE TPYIIBl U COOTBETCTBYIOIINE UM
KJIaCChl OPraHUYECKUX COCIMHEHUM.

1.3. HoMenknaTypa OpraHW4Ye€CKUX COCIMHEHUW: TpUBHAJIbHAS,
palnuoHaJIbHas, MEXIYHAPOIHAs.




1.4, Tumbl XUMHUYECKHUX CBSI3€M B OpPraHUYECKUX MOJICKYyJaxX.
WNonnasi, KoBaJIeHTHasi, KOOPAWHAIIMOHHAS, CEMUIIOJISpHAS
cBs3u. Bomoponnas cBsizb. KBaHTOBO-MEXaHMYECKHE OCHOBBI
TEOpUU XUMHUYECKON CBsI3W. Buabl ruOpuau3aliid aTOMHBIX
opOuTaneil yrieponaa, azora, kuciopojaa. KoBajgeHTHbIe G- U T-
CBSI3M, MX XapaKTCPUCTHKA C TO3MIMKA METOAA MOJEKYJSPHBIX
op6utaneit (MO). DeKTpOHHOE CTPOEHUE ABOMHBIX U TPOWHBIX
YIIEPOA-YIIEPOIHBIX CBSI3e M HMX XapakTepucTUKa (JIIuHa,
SHEPrus, MOISIPHOCTD, NOJISPU3YEMOCTH).

1.5. B3auMHOe BIHSIHHE aTOMOB B OPTaHMYECKUX COCTUHCHHUSIX.
Nunyxkunonneiii 3¢ dext. XapakTepucTHKa WHIYKIIMOHHOTO
s dekra. Dddekr conpspkeHus. Buapl conpsbkeHus: m,m-; p,m- U
o,m-. CoBMeCTHOE TMpOSBICHUE HWHAYKIIMOHHOTO J(ddekra u
apdekra COIPSDKECHMUSL. DJIEKTPOHOIOHOPHBIE,
AJIEKTPOHOAKIIENTOPHBIE 3aMecTuTeNu. CrocoObl M300pakeHHs
pacmpeeNieHus YIEKTPOHHON TUIOTHOCTH B MOJIEKYJIax.

1.6. N3omepusi oprannueckux coeauHenuil. [IpoctpaHncTBeHHOE
ctpoeHue  Moisekynl  CTpykTypHas u3zoMepusi  (M30MepHst
YIJIEpOAHOW  IEenu, H30MEpHUsl IIOJOKEHUS U HU30Mepus
GyHKIIMOHANBHBIX Tpyn). CTepeon3oMepsl; HX KIaCCUPUKALIUS.
CrocoObpl  M300paKeHHUST ~ MPOCTPAHCTBEHHOTO  CTPOCHMSI
OpraHM4YecKUX coeauHeHui, ['eomerpuueckas uzomepus. L{uc-
Tpanc- u Z, E-cuctembl o0o3HaueHuss KoHpUryparuu
reoMeTpuueckux uzomMepoB. KondopmarmoHnHas (IIOBOPOTHAS)
nzomepust. Kondopmanuu kak pe3ynbTar BpallleHUs BOKPYT O-
CBSI3H.

Tema 2.
YTIEBOIOPOIBI
[UKJIOATTKAHBI ).

Hacebnnennsie
(ankaHsbl,

2.1 Anxansl. 'omonornueckuii pan. Homenkiarypa. M3omepus.
CrniocoOwl monydenus. [IpupoiHbie UCTOYHUKH YTIEBOIOPOIOB.
dusuuecke cBoMcTBAa. XHMHUYECKHE CBOiicTBa. Peakiun
paaukanbHOTO 3amerieHus (Sgr). MeXaHu3M rajaoreHHpOBaHUS,
HUTPOBaHUS,  CyJIb(OXJIOpUPOBaHUSA.  PermocenekTUBHOCTH
pagukanbHOro 3amenieHus. [loHsATHE TpPO IEMHBIE MPOLIECCHI.
Okucnenue agkaHoOB. TepMHUUECKUA U KATaTUTUUECKUNA KPEKUHT
AJIKaHOB.

2.2. Huknoankansl. Knaccudukanus mo pazMepy 1ukiia (Majble,
OOBbIUHBIC, CpETHUE, MAKPOIMKIBI) W KOJIWYECTBY IIHKJIOB.
Homenknarypa MOHO- ¥ OWIMKIMYECKUX IMKJIOAIKAHOB.
Nzomepus. Crpoenue LHKJIONPOIIaHa, K00y TaHa,
LUKJIOTNIEHTaHA W LUKJIOreKcaHa. YTIJIOBOE, TOPCUOHHOE U BaH-
Jep-BaaabcoBoe HarpspkeHue. KoHdopmaruy UKIONEeHTaHa U
LIUKIOTeKCaHa. AKCHaJbHbIE M  SKBAaTOPUAIbHBIE  CBS3H.
Xumuueckue cBorictBa. OCOOCHHOCTH MaJIbIX IMKJIOB (peaKIuu
npucoeuHeHus). Peakiuu 3aMelieHuss B CpPEIHUX LHUKIIAX.
[ToHsiTHE O MOTUIMKIMYECKUX CUCTEMaX (alaMaHTaH).

Tema 3. HewnacelueHHble

YIJIEBOAOPOBI

(ayIKeHBI,

AJIKWHBI, aJIKaIUCHBI)

3.1 Ankensl. Homenknatypa, n3omepus. CriocoObl MOTy4CHHUS.
dusnueckue cBoMcTBa. XHMHUYECKHE CBoiicTBa. Peakuun
AIEKTPOPHIHHOTO MIPUCOCTUHECHHUS (Ag). MexaHu3m
raJIOTeHUPOBAHUS, THUAPOTaJIOreHUPOBaHUs, ruaparanuu. Poib
KUCJIOTHOrO Kartanusa. IIpaBwio MapkoBHMKOBA M €ro
COBpPEMEHHasi HHTepHpeTanus. AJUIMIbHOE TalIOT€HUPOBAHKE
AJIKCHOB. Oxucnenue AJIIKEHOB (TUapOKCUIMPOBAHUE,
SIOKCHIUPOBAHUE, 030HHPOBAHMUE). Karanutuueckoe




rugpupoBanue. [lomumepusamusa  ankeHoB. Ilonstue o

BBICOKOMOJICKYJISIPHBIX COCTUHEHHUSIX. [TomuaTHIEeH.
CrepeoperyysipHo€  CTPOCHHE TOJMMEPOB  (TIOJUITPOITHIICH).
3.2  AJnKaJaueHBI. Tunel  AWeHOB  (KyMYJIMpPOBaHHBIE,

COTIPSDKEHHBIC, W30JMpo-BaHHbIE). CTpoenme. HomeHkmarypa.
Cnoco0Obl monmyueHus. ComnpsbkeHHbIe aueHbl. OCOOCHHOCTH
peakmuit AIEKTPOPUIHHOTO MIPUCOCTUHEHUS (Ag):
raJIOTeHUPOBAaHUE, TUAPOTAJIOreHUpOBAaHUE. JIMEHOBBI CHUHTE3
(peakmust  unbca-Anpnepa). Ilomumepusanus  1,3-nueHOB
(OyramueH, W30TPEH). CrepeoperynspHoe CTpOCHHE
HATYpaJlbHOTO Kaydyka U ryrranepyd. CHHTeTUYECKHE KaydyKH
(OyTamreHOBBI, N30TPEHOBBI, XJIOPOTIPEHOBBIN).

3.3 Ankunsl. Homenknatypa. M3omepus. CiocoObl MOTydEeHHUS.
dusnuecke cBoMcTBAa. XHMMHUYECKHE CBoiicTBa. Peakuun
aneKkTpomiIbHOTO mpucoeauHeHus: (Ag): TrajJoreHHpoOBaHUE,
THIpOTANIOTeHUpOBaHue, ruapaTanus (peakuus Kydeposa).
Peakums 3amemenusi. CH-KucinoTtHelii XapakTep aJIKHHOB.
OxucieHre U  BOCCTAaHOBIEHHE alKUHOB. JluMepu3arus
(BUHUJIAIIETUIICH) u UAKJIOTPUMEPH3AITUS (6enzom),
TeTpaMmepusanus aneTwieHa. VneHtudukanus HEHACHIIICHHBIX
YIJIEBOJIOPOIOB.

Tema 4. ApomaTtuueckue
yTJI€BOAOPOABI

4.1 Monosinepusie apersl. Homenknatypa. Ctpoenue OeH3omna.
ApomaTtudeckue cBoiicTBa. OOImmMe KpUTEpUHU apOMATHYHOCTH.
XHUMHYECKHE CBOMCTBA. Peakiuu 371eKTpO(HUILHOTO 3aMEICHUS
(Sg). MexaHusm raJOreHUPOBAHMUS, HUTPOBAHMUS,
Cynb(UPOBaHUS, AIKWIUPOBAHUS, AalUIUPOBaHUS (M- U O-
KoMmIuiekcel). Ponp  katammzatopa. IlpaBwia opueHTanuu B
OCH30PHOM  siApe.  BiusHWE  AIEKTPOHOJOHOPHBIX U
9JIEKTPOHOAKIIENTOPHBIX 3aMECTUTENIE Ha HalpaBJI€HUE U
CKOPOCTb peakuuii ANEKTPOPUILHOTO 3aMeIICHHUS.
CornacoBaHHasi W HeCOIJIaCOBaHHasi OpUEHTalusa. Peaknuu
MpUCOeNUHEHHST  (THUIPUPOBAHUE, NPHUCOECIUHEHUE  XJIOpa).
Oxkucnenue apeHoB. benzon. Tomyon. Kymon. Kcumonsl.
Crupou.

4.2 MHorosinepHbie apeHbI. Hadranmun. Crpoenue,
apoMaTUYECKUE CBOIICTBA. Peakun AIEKTPOPHIBHOTO
3aMEIICHHS (Sg): HUTPOBaHMUE, cynb(upoBanue,

raorenupoBanue. [IpaBuia opreHTaly B HAQTATUHOBOM SIIIpeE.
BoccranoBnenne u  okucieHue. AHTpaneH. @DOeHaHTpEH.
Crpoenue u XUMHYECKHE CBOICTBA. Crepan
(mukmoneHTaHnepruapoeHanTper). MHOrosAepHbIE apeHbl C
M30JIMPOBAaHHBIMU OCH30JbHBIMH [TUKIIAMHU.

Paznen 2. @yHKIMOHAIBHBIE MPOU3BOAHBIE YTJIEBOJIOPOAOB. A30TOpPraHUYECKHUE

COCIMHCHUSL.

Tema 3. lManoren- | ['amoreHnpon3BOIHbBIE YIJIEBOJOPOJIOB. Knaccudukanms.
NIPOU3BOIHBIE Homenkmnarypa. Mzomepus. CiocoObl monyueHus. dusnueckue
YIJIEBOJOPOOB. CBOMCTBa. XapaKTepUCTUKA CBS3M YTIJIEpOA-TaoTeH (IJIMHA,

DNeMEHTOOPraHNYECKHE
COEIMHEHHUSL.

SHEPTHUsl, MOJSAPHOCTb, MOJAPU3YEMOCTb) B 3aBUCUMOCTH OT
CTpOEHHMsSI  pajuKala ¥  [pPUPOABI  aToMa  rajoreHa.
5.1. T'anorenankansl. CpaBHHUTENIbHAsI XapaKTEPUCTUKA XJOp-,
OpoM- W HOA-aJIkaHOB. Peakiuu HyKI€O(pHUILHOTO 3aMEIICHHUS.
Mexanusmbl  peakumit  Syij, Snp, HX  CTEPEOXUMHUYECKAS




HanpaBJIeHHOCTh. [IpeBpailleHre TrajoreHajJIkaHOB B CIUPTHI,
MPOCTBIE M CIIOXHBIC A3(QUPBI, CYIb(OHIBI, aMUHBI, HUTPHIHI,
HUTpOCOEIUHEHNs. Peakiuu oTmersieHus (dIMMUHUPOBAHMS);
MEXAHU3MBI Ei, E». JleruaporanoreHupoBaHue,
nerajnorenupoBanue. IlpaBuno  3aiineBa. KoHKypeHTHOCTH
peaknuii HYKJICO(PMIBHOIO 3aMEIICHUS W SJIUMHUHHUPOBAHUS.
OCOOCHHOCTH XMMHUYECKOTO TIOBEICHHMS TEeMHHAIBHBIX |
BUITMHAJIHBIX JUTAJOTCHAIKAHOB.

5.2 Tanorenankenpl. XWUMHYECKHE CBOWCTBA auIWiI- U
BUHUJITAJIOTEHUIOB.

5.3. TanoreHapensl W apuiajdkWwiraioreHuabl. [[oIBUKHOCTD
aToMa TaJloTéHa B apOMAaTHYeCKOM sape W OOKOBOM IICIH.
Peaknun  HykiaeopwIbHOTO 3aMeNIeHUs TalloTeHa B sJpe.
Jle3akTUBUpYIONIEE M OPUCHTUPYIOIIEE JICMCTBUE TraJloreHa B
peakusaxX IeKTPOPUILHOTO 3aMEIIICHHUS.

5.4 Marnuiiopranudyeckue coearHeHus. CHHTE3bl Ha OCHOBE
MArHUMOPTraHMYeCKUX COCAUHEHHII.

Tema 6. CrnupTbl, (eHOINBI,
MIPOCTHIE a¢upsI.
TuocnupTsl, THOPEHOITBL.

6.1. Couptel. Knaccudukarust mo KOJIUYECTBY THIPOKCHIBLHBIX
Tpynn U NpUpPOE YriIeBOJOPOAHOTO paaukaina. Homenknarypa.
M3omepus. CnocoObl  monyudeHus. DuU3NYECKHE CBOWMCTBA.

Oo6pazoBanue accoIIMaToOB. XUMHUYECKHE CBOMCTBA
OJHOATOMHBIX CHI/IpTOB. KI/ICHOTHO-OCHOBHLIG CBOfICTBa.
OO6pa3zoBanue raJOreHaIKaHOB, CJIO’KHBIX 3¢upoB.

MexMonekyisgpHas W BHYTPUMOJIEKYJSipHasi —JeruapaTaiius.
OkucneHve CHUpTOB. XHUMHYECKHE CBOWCTBAa TJIMKOJEH U
rmnepuHa.  [loaukoHaeHcanuss — JIByXaTOMHBIX — CIIUPTOB.
XHWUMUYECKUE CBOWCTBA HEHACHIIICHHBIX crnupToB. [IpaBuio
DIbTEKOBA. AMHUHOCTIPTHI. XuMHUYECKHe CBOMCTBA
aMUHOCIIUPTOB ~ KaKk  OMQYHKIMOHAIbHBIX  COEAMHEHUU.
buonoruuecku akTUBHbBIE ATKAHOJIAMUHBI (KOJAMUH, XOJIUH).

6.2. ®enonwl. Knaccudukaiuys mo KOJTUYECTBY THAPOKCHIIBHBIX
rpynn. Homenkmarypa. CriocoObl monyueHus. Dusnyeckue u
xumMudeckue cBorcTBa. Peakmuu mo cBs3u O-H (oOpasoBanue
(GeHONATOB, TPOCTBIX W  CIOXHBIX 3¢upoB). Peakuuun
ANEKTPOPUIBHOTO 3aMEUICHHs: TaJOreHUPOBAaHUE, HUTPOBAHUE,
HUTPO3UPOBAHUE, cynb(hupoBaHUe, ANKUJINPOBAHHUE,
aUIMPOBAHMKE, a30COYETaAHME, KapOOKCUITUPOBaHUeE,
TUIpOKCUMeTHIupoBaHne. DeHono-hopManbAeTUIHBIE CMOJIBIL.
Boccranosnenue u okuciaeHue (peHonos.

6.3. IIpocteie »¢pupsl. Homenkmarypa. M3omepus. CrocoObl
noiaydyeHus. @usndeckue cBoilcTBa. (CHOBHBIE CBOWCTBA
(oOpa3oBaHHE OKCOHUEBBIX coJieid). Pacimemienue MpoCThIX
a¢upoB (arumonus). OKucIeHne.

6.4. Twocruptel u  TuHOd(upel. THOCHUPTHI  (THOJBI,
MEpKaITaHbl). Homenkiatypa. Crioco0s1 MOy ICHHUSI.
dusnyeckue 51 XAMUYECKHUE CBOWCTBA. Okucnenue
(mucynedunpl, cynbhokucaorel). Tuodbupsr  (Cyabdumsl).
Homenkmarypa. CmocoOel  monmydeHus. @Dusudeckue U
XUMUYECKHE CBOWCTBA.

Tema 7. KapOoHunbHbIe
COCIMHEHUS

7.1 Anpnerunst u ketoHbl. Knaccudukanus. Homenkmartypa.
M3omepus.  CmocoObl  monydeHus:  anudaTuyeckux |
apOMAaTHYECKUX OKcocoenuHeHuil. [lytm mpsiMoro BBeIeHMs
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aNbAETUAHON Tpynnbl. POU3MYECKHE CBOWCTBA. JIEKTPOHHOE
CTpOCHHE KapOOHWIBHOW  Tpymmbl. BrusHue  npupomast
YIJIEBOJOPOAHOIO paJvKalla Ha PEAKIUOHHYI CIOCOOHOCTD
OKCOCOEIMHEHU .

7.2. XuMuueckne ~ cBoWcTBa.  Peaknmum  HYKJICO(PHIBHOTO
npucoenunenuss (An), MexanusMm. [maparauus anbaerujoB.
OO6pazoBanue modyanerane wu aneranei. [Ipucoennnenwue
THAPOCYNb(PUTa  HATPHUSA, LIMaHOBOJAOPOJAHOM KHUCJIOTHI,
MAarHMMOPraHMYeCKUX COeAMHEHU. Peaknuu mnpucoeauHEeHuUs -
OTIICTUICHUS, MEXaHU3M. B3aumonelicTBue KapOOHIIBLHBIX
COCMHEHHH ¢ ammuakoMm, amuHamMu (ocHoBanus Iludda),
TUAPOKCUIIAMUHOM, TUpa3uHaMu, ceMu- u
THOoceMHKapOazugamu. Peakuuu, KOTOpble TPOTEKAOT C
y4acTHEM 0-yriiepoaHoro aroma. KeTo-eHosbHas TayToMepwusi.

l"anorenupoBanmue. HNonodopmuas mpo0a. Peaxrun
KOHACHCAIlUH. AJIBILOJIBHH}I N KPOTOHOBAsd KOHACHCAIMH, HX
MEXaHHU3MBI. CrnoxHodpupHasi ~ KoHAeHcanus  (peaxius

Tumenko), peakuus KanHuiapo, KoHIEHCAIUS apOMAaTHIECKUX
QTBJAETUAOB C apOMaTHYeCKUMH aMuHaMu. OKHCICHHE U
BOCCTaHOBJICHUE OKCOCOCIUHCHUM. ITonumepuzanus
allbACTUIOB. Cnemnuduyeckue peaKkuun allbACTHIOB
anmudaruyeckoro u apomarudyeckoro psgoB. [loHsatue o
IHaIbIeTUIaX, JUKETOHAX, XMHOHAX.

Tema 8. Kap6oHoBsie
KUCIOTHL. (DyHKIIMOHAJIbHBIE
NPOM3BOJIHBIE  KapOOHOBBIX
KHUCIIOT.

Knaccupukanusa. Homenknarypa. CnocoObl  MONTyYeHHS.
duznueckre CBOMCTBA. DIEKTPOHHOE CTPOSHUE KapOOKCHUIBLHOMN
rpynnsl ¥ KapOOKcwiar-aHWoHa, KHCIOTHBIE  CBOWCTBa
KapOOHOBBIX KHCIOT W HX 3aBUCUMOCTh OT MPHUPOIBI
YIJIEBOJIOPOJHOTO paJIhKaa.

8.1.MoHOKapOOHOBBIE  KHUCJIOTHI. ~XUMHYECKHE  CBOWCTBA.
OOpazoBanue coneil. Peakiuu HYKICODWIHHOTO 3aMEIIECHUS
(oOpa3zoBanne (HYHKIIMOHAJIBHBIX IPOM3BOIHBIX KapOOHOBBIX
KHCIIOT: TaJOTEHAHTUIPUIOB, AHTUIPHUIIOB, CIOXKHBIX I(UPOB,
aMUJIOB; MEXaHU3M peaklnu 3TepuduKannn). 3aMeneHue aToma
BOJIOpOJA MPHU 0-yTIECPOJHOM aTOME.

8.2.Henaceimennple  KapOOHOBBIE  KHCJIOTHI.  XUMHYECKHE
cBoiicTBa. Peakiuu 1mo kapOOKCHIIBHOM TpYIINe U KPATHOH CBSI3H.
8.3. Apomarnueckue KapOOHOBBIC KHCIOTHL. OpHEHTHpYIOIIEe
NeiicTBre KapOOKCHIIBHOM IPYIIIBI B PEAKIUAX Sg.

8.4. lukapOoHOBBIE KHCIOTHI. CBONCTBA JUKAPOOHOBBIX KHUCJIOT
KaKk  OuM(yHKIUMOHANBHBIX  coeauHeHuid.  Crnenuduueckue
CBOMCTBa NUKApOOHOBBIX KHCIOT. OTHOIIEHHWE K HarpeBaHHUIO
(mexapOOKCHIIMpOBaHUE, oOpaszoBaHHe UKIUIECKUX
aHTUAPUIOB). MaoHOBasi KUCJIOTa, MATOHOBBIN 3¢up. CHHTE3bI
HAa OCHOBE HATPUI-MAIOHOBOTO d(Hpa.

8.5. DyHKIMOHAIBHBIE TPOU3BOJHBIE KAapOOHOBBIX KHCJIOT.
lamoreHanruapuabl W AHTHAPUABI  KapOOHOBBIX  KHCIIOT.
Homenkmarypa. CmocoObl  mosrydeHusi.  Dusznueckue U
xumudeckue cBorictBa. CroxknHblie 3¢hupbl. HomeHkmarypa.
CnocoObl  monydenusi. KHCIOTHBIM W IIETOYHOW THUIPOJIU3
CJIOKHBIX a¢upoB (MexaHU3MBI), [Tepearepudukanus.
AMHMHONU3 CIOXHBIX 3(upoB. Xupsl (TpHALMITIHIICPUHBI).
CpolicTBa XMpOB (TMAPOJN3, THJIPOrEHU3ALMs, OKHUCICHUE).




AHaTUTUYECKUE XapaKTePUCTUKH SKUPOB (HOIHOE YHCIIO,
KUCJIOTHOE YHCJIO, YHUCIIO OMBUIEHHUS). MbllIa M HUX CBOMCTBA.
Cunrernueckue 3aMmeHuTenu  Mblia.  Bocku.  Ctpoenue.
[Tuenunsnii Bock. Criepmariet. Amuasl. Homenkiarypa. CriocoObt
noixy4deHusi. KucioTHO-OCHOBHBIE CBOWMCTBA. [ 'MIpONIN3 aMHIIOB.
Pacmierienne  amuaoB  rumoOpomutamu.  Jlermapararms.
CpaBHUTENbHAS ~ XapAKTEPUCTHKA  AUWJIUPYIOIIMX  CBOMCTB
KapOOHOBBIX  KHCJOT, TaJlOTCHAHTHJIPHUAOB,  aHTHIPHUIIOB,
CIOXHBIX 3(pUpoB W amMuAoB. [WMapa3uabl, THIPOKCAMOBBIC
kucnotel, HUTpWIbL. Crpoenue. Homenknatypa. CrnocoOs
nojgydeHust. Pu3ndyecKre 1 XMMUYECKUE CBOMCTBA.

Tema 9. A3soTconepxaiiue
COCIIMHEHUS

9.1 Hutpocoenunenus. Knaccudukamus. Homenknarypa.
DNEeKTpOHHOE CTpoeHue HUTporpynmnbl. CrnocoObl MOTyYeHUSs.
duznyeckre CBOMCTBA. XHUMHYECKHE CBOMCTBA. AIM-HUTPO-
TayTOMEpHs; B3aMMOJCHCTBHE CO Menodamu. BzaumopeinctBue
HUTPOCOEJUHEHUM C a30THCTOM KHUCJIOTOW, albAerugaMu U
KeToHaMH. BoccraHoBieHHE HUTpOapeHOB (peakuusi 3WHWHA),
Peakumu 31eKTpOGUIBHOTO 3aMEIIEHUS B Py HUTPOAPEHOB.
BnusiHue  HUTpOrpymnmel Ha  peakIMOHHYIO  CIIOCOOHOCTH
YIJIEBOJIOPOJHOTO paIUKaa.

9.2. Anudaruueckue u apoMaTU4YEeCKue aAMHHBI.
Knaccupukanusa.  Homenknmatypa.  Mzomepus.  CrocoOsr
MOJly4eHUs  anudaTHUYecKuX U  apoOMaTHYeCKUX  aMHHOB.
dusznueckue U XUMUYECKHE CBOMCTBA. OCHOBHOCTH AMHHOB.
@aKkTopbl, BIUAIONIME HA CUJIYy OCHOBaHUM. AMHHBI Kak
HYKJI€O(UIbHBIE  PEarceHTHI. Peaknuun  ankunupoBaHus,
aIMIMPOBAHMS, o0OpazoBaHms OCHOBaHMI Mudda,
W30HUTPUJIbHASL ~ peakius. B3aumojneiicTBue  NEPBUYHBIX,
BTOPUYHBIX, TPETUYHBIX aNu(paTUYECKUX U apOMaTUYECKUX
aMUHOB C a30TUCTOM KucioTo. OKuciaeHue aMuHOB. BrusHue
aMUHOTPYNIBI B AapOMAaTHMYECKUX aMHMHAX Ha MPOTEKAHHE
peakuuii AeKTpoPUILHOTO 3aMelieHust (Sg): TaJoreHHpOBaHUE,
cyJb(upoBaHue, HUTPOBaHMUE, HUTPO3UPOBAHUE.
CynbdanunoBas KHUCJIOTA. Cunre3 CTPENTOLH/IA.
Cynbdanunamuansie mnpenapatbl. CrnocoObl MOMy4YeHUS U
XUMUYECKHUE CBOMCTBA IMAMHUHOB.

9.3 Jlmazo-, azocoemuuenus. Kmaccudukanums. Homenkmarypa.
Peakuust nua3zoTupoBaHusl, YCIOBUS €€ MPOBEACHUS, MEXAHU3M.
Ctpoenne  conedd  AWa3oHUS.  3aBUCUMOCTb  CTPOCHUS
nuazocoenuHenuit ot pH cpenpl. Peakiuu conelt 1ua3oHUst C
BbIIEJICHMEM a30Ta (3aMelIeHHe AMA30TPYINbl Ha THAPOKCH-,
QJIKOKCH, HUTPO-, LMAHOTPYIITY, aTOMbl BOJOpPOJA, TajoreH).
Peaxkiun coneli muasoHust Oe3 BBIOEJECHUsS a3oTa. Peakims
azocouetanus. DuU3NyYECKHEe OCHOBBI TEOPUHM  I[BETHOCTH.
[IpencraBiaenue o xpomodopax U aykcoxpomax. A30KpacuUTEIH
(MeTuIOopaHX, METHWIIOBBIM KpacHBIN ), THAUKATOPHbIE CBOWCTBA.

CoaepxatenbHbli  MOJYJb

3. TerepodyHKUMOHATIBHBIE MPOU3BOIHBIC  YIJIEBOAOPOIOB.

YraeBogpl. ['eTepoKInyecKkue COaqMHEHHUS.

Tema 10. l"anoren-
KapOOHOBBIC KHCJIOTHI,
OKCUKHUCIIOTBI, OKCOKHCIIOTHI,

10.1. T'amorenokapOoHOBBIE KHCI0THL. HOMEHKIaTypa, crocoObl
nosiydeHus. KHWCIOTHBIE CBOWCTBA M WX 3aBUCHUMOCTH OT

KOJINYECTBa AaTOMOB TraJlIor€Ha M B3aMMHOI'O BJIMAHHA aTOMa




AMHUHOKHCIIOTHI.

rajoreda W KapOOKCWiIbHOW  rpynmbl.  [loBbImieHHas
MOABUKHOCTH TAJIOT€HA MPHU 0-yTJIEPOIHOM aToMe (peakuuu Sx);
MpeBpalleHUe TaJIOT€HO3aMEIICHHBIX KHUCIOT B TUAPOKCH- H
AMUHOKHCIIOTEHI.

10.2. Tugpokcu- u ¢enomokucnoTel. Homenkmarypa. CrocoObl
nonydeHus. OTHOImIEHWE O-, [- U Y-THIPOKCHKHUCIOT K
HarpeBaHuio  (JAKTHABI,  JIAKTOHBI).  Pacmernenue  o-
TUJIPOKCUKHUCIIOT TOJ JIEUCTBUEM KOHIICHTPUPOBAHHOW CEpHOM
KkucnoThl. OnTtudeckas uzoMepus. OnTudeckass aKTHUBHOCTh H
yAENbHOE BpalleHue. XUPaTbHOCTh M aXUPAIbHOCTh MOJIEKYIL.
AcumMerpuueckuii atoM yriaepoaa. CoelMHEHUs C OJHHUM
ACUMMETPUYECKUM aTOMOM yraepoaa, SHAHTHOMEPHI,
panemuueckas popma. M3o0pakeHre ONTHYECKUX M30MEPOB Ha
I0cKocTH (TpoekunonHble popmynsl Dumepa). Monekynsl ¢
IByMs. U Oojee IeHTpaMu XupajabHOcTU. JlMactepeoMepsl U
Me3zohopma. Homenkmnarypa ontudeckux uzomepoB (D, L- u R,
S-cuctembl o0o3HaueHuss KoHpurypamuu). Tpeo- U 3puUTpo-
H30MEpHI.

10.3. Okcokucnorel. Homenkmarypa. CrnocoObl TOTy4CHHS.
Crenupuyeckue  CBOHCTBA  OKCOKHCIIOT, OOYCIIOBJICHHBIE
B3aMMHBIM  BIIMSHHEM (QYHKIHOHAIbHBIX Tpynn. CuHres,
TayTOMEpHs W JBOWCTBEHHAs pEaKIMOHHAs CIOCOOHOCTH
areToykcycHoro nadupa. CuHTE3bl KapOOHOBBIX KHCJIOT |
KETOHOB Ha OCHOBE aIleTOYKCYCHOTO dupa.

104  Amunokucnotel.  Knaccudukanms.  Homenkmarypa,
CrocoObl TOJIy4eHHsS. XHMHYECKHE CBOMCTBA. Peakumm 10
aMUHO- W KapOOKCWIBHOW rpyrmme. AMQOTEpHBIA XapakTep
amuHOkucnoT.  Crenuduyeckue  peakuud  o-, [-m y-
aMUHOKHCIIOT. B3auMmonelcTBHE ¢ a30THCTOM KHUCIOTOM H
dopmansaerunom. [lonstue o mentugax u Oenkax. lenmtumnas
cBs13b. Jlunentuapl. [lomunentruapl. Cunre3 nmentuaoB. CrocoOb
3alUThl aMUHO- ¥ KapOOKCHIIBHBIX Tpyni. Croco0bl aKTUBAIMH
cB0O0OTHOM QYHKIIMH, CTTaMBaHUE TIENTHUIHON CBSI3H.

Tema 11. Yriaesoasl

OOmiasi xapakTepucTHka, kKiaccuuramuss (MOHO-, OJIMIO- U
nonucaxapuael). buomornmueckoe 3HaueHue. I[loHsiTHE O
dboTocunTe3E.

11.1 Momnocaxapuasl (MoHO3bI).Knaccudukanus, crpoeHue u
HOMEHKJIaTypa (anb110-, KETOIEHTO3bI u TEKCO3bl).
Crepeonsomepusa. D- u L-crepeoxumuueckue psiasl. [{ukio-
OKCO- (KOJbUATO-IICHAs) TayTOMepHsl; (PypaHO3bl U MUPAHO3BI.
®opmynsl  Xeyopca; o- W [P-aHOoMepel. MyTapoTarusi.
Kondbopmanuu HUKINYECKUX bopm MOHOCaxXapuoB.
KapOonunpHo-eHIn0MbHAS TayTOMEpHsl. B3anmuoe
MpPEBpaIllCHUE MOHOCAXapuJIOB MOJ JICMCTBUEM OCHOBAHUU
(omumepmsanusa).  CrocoObl  monydeHus. Duzndeckue U
XUMUYECKHE CBOMCTBA. Peaknmu okcodopM MOHOCaXapuIoB
(OKCUHUTPHIIbHBIN CHHTE3, obOpa3zoBaHue 03a30HOB).
Boccranonenue B momuonbl.  OkucieHwe: 0Opa3oBaHHE
TJIMKOHOBBIX, TJIMKApOBBIX U TIMKYPOHOBBIX KHCIOT. Peakuun
nosyareranbHoro ruapokcmia. ObpaszoBanue rHKO3UA0B. O-,
N-, S-I'uko3uabl: CTPOCHUE, OTHOIIEHUE K TUpoan3y. Peakimn
CIUPTOBBIX TUAPOKCHIIBHBIX rpyIm (atnipoBaHue,




9

AIKWJIMPOBAaHKE): 00pa30BaHMUE CIOKHBIX (areTaThl, pocdaThl) U
mpocTeix 3¢upoB. BoccraHaBnmmuBaromme CBOWCTBA MOHO3.
[lonsiTve o BuAax OpoKeHUS MOHOCAXapuJoB U  HX
WCII0JIb30BAHUE B MPOMBIILJICHHOCTH.

11.2. Hucaxapupl. BoccTanasiausaroniue u
HEBOCCTAHABIIMBAIOIINE AWCAXapHUbl: MallbTO3a, IEJUI00HN03a,
JakTo3a, caxapo3a. CTpoeHue, HOMEHKJIATypa. XHUMHYECKHE
CBOICTBA. [ukno-okcoTayToMepus BOCCTaHaBJIMBAIOLLINX
nucaxapunioB.  OTHomieHWe K rugpoin3y.  OKucieHue
(ManbTOOMOHOBAs KMCIIOTA). THBEpCHSs caxapo3bl.

11.3. Tlonmucaxapuapl: MPUHIMAI TOCTPOCHUS, KiacCuPpuKamus 1
CBONCTBA. TI'omononucaxapuabl: Kpaxmail (amuio3a,
aMWJIONEKTUH), TJIMKOTEeH, LEJII0N03a, JEKCTpaHbl, HHYJIHH.
[IpocTpancTBEHHOE CTPOEHUE aMUIIO3bI U LEJUTI003b1. CII0KHBIE
U MpocThie 3QUphI noaucaxapuaoB. OTHOILIEHUE OTUCAXapHI0B
1 ux 3(¢upoB K ruaponmusy. [Ipon3BoaHbIC 1ETI0N03bI (HUTPATHI,
aleTaThl, KCAHTOT'€HATBHI).

Tema 12. I'erepo-
UKJINYECKHE COeTUHEHUS

Oo6mas xapakrepuctuka. Kmaccuduxamus mo pasmepy IHKIA,
MPUPOJIE TEeTEepPOaTOMa, KOJIWYECTBY TIE€TEpPOATOMOB M CTEIEHU
HAchIleHHOCTH.  OCHOBHBIE  TPHUHIMIIBI  HOMEHKIIATYPBI
reTepOLMKINYECKUX COSAMHEHUH.

12.1. Tpex- W YETHIPEXWICHHbIE TETEPOLUKIbI C OJHHUM
rerepoatoMmoM. OKCHUpaH, a3UpPUAMH, OKCETaH, a3eTUIMH.
CtpocHHue, CrmocoObl TOJYYCHHUS M XHMHYCCKHE CBOMCTBA.
Peaknun mpucoenunenns (An) TO MeCTy paspbiBa ITHKJIA.
Peakuuu asupuanHa W a3eTHIWHA KAaK BTOPUYHBIX aMUHOB.
OnuxjaopruapuH. -nponuonaktod. Tuodochamu.

12.2. TIaTH- ¥ MIECTUYSICHHBIC TETEPOIUKIIBI C OJHUM U JABYMS
rerepoaToMaM.  ApPOMAaTHYECKUA  XapakTep  BaKHEUIIMX
TeTePOIMKINYECKUX  COCAMHEHUN. DJIEKTPOHHOE CTPOCHHE
rerepoatomoB (N, O, S). KHcioTHO-OCHOBHBIE CBOMCTRBA.
[IaTu4neHHbIe TETEPOIUKIBI C OJHUM Trerepoaromom. [luppo,
dbypan, Twodpen. Homenkmarypa. CrpoeHme, CHOCOOBI
MOJTyYeHUsI. XUMUYECKUE CBOMCTBA. AIUI0(POOHOCTh MUPPOIIA U
¢dbypana. Peaknum  anektpoduiabHOro  3amemenus  (Sg).
OcoOeHHOCTH  peakIWii HUTPOBaHUsS, CyIb(UPOBAHUI U
raJIOTeHUPOBAHMS aru0¢poOHBIX TeTEPOITUKIIOB.
Boccranosnenne 51 OKHCJICHHE. B3anmonpespauieHust
MATUWIEHHBIX reTeporukioB 1o HOpeeBy. Cneuuduueckue
XUMHYECKHe CBoOicTBa muppona u ¢ypana. Comu mmppona.
Meroasl wuneHTuduUKanuu TUpposiia, (GypaHa ©u THOPEHA.
Oypdypon. Dypauunud. [Tuppomuamn. Terparuapodypan.
[TonuBUHUATIUPPOIUIOH. [Toppun Kak yCcTOMYHMBast
TETPANIUPPOIIbHAS cHucTeMma. MertannonopduHsl. I'em.
Xnopopumn.  Buramun  Bj,. Hamon  (OeHzommppodn).
AmunohooHocTh. NH-kmcioTHeie  cBoiicTBa.  OcoOeHHOCTH
peaknuii AnekTpodunbHoro 3amenienus (. Mumokcun. Muauro.
Nunuroxapmun. CepoTOHUH. 3-UHIOIMIYKCYCHAs KUCIIOTA.
[IaTu4IeHHBIE TETEPOLMKIIBI C IBYMS T€TEPOATOMaMHU.

A3OnBI: THpa3od, WMHUAA30J, THA30J, OKCa30J, H30KCA30I.
Homenknarypa. Ctpoenue. CiocoObl MomydeHus. XUMHUECKUE
CBOMCTBA. ATOMBI a30Ta MUPPOJIHLHOTO M MUPHINHOBOTO THIIOB.




10

A3oybHasg TayTOMEpUs HMHUJa30jla W mnupaszona. KucimoTHo-
OCHOBHBIE CBOICTBa. Peakmuu »IIEKTPOPUILHOTO 3aMEIICHUS.
Boccranosnenune. [Iupazonon-5 u ero tayromepus.. ['uctuauH.
bensumuasour.

[IlecTnuneHHbIE TETEPOLUKIIBI C OJHUM I€TepOATOMOM. A3UHBI:
MUPUANH, XUIOJWH, HW30XUHOJWH, akpuauH. Homenknartypa,
cTpoeHue, apoMaTUYHOCTh. [lupumuH. CnocoObl TOTyYCHHUS.
XuMuueckue CcBoHMcTBa. Peakiuum € ydacTueMm TreTepoaTroma.
OcHoBHbIe cBo#cTBa. Peaknum snexkrpodpunbHOro (Sg)
mykiaeopunpHoro (Sy)  3amemienusi.  BoccraHoBiieHue
okucienne. OCOOEHHOCTH XMMHYECKOIo moBeneHus N-OKcuiaa
nupunuHa. [lunmepuama. [omonoru mnupuauHa: o-, B- u -
NUKONMUHBL.  ['mapokcu- u  amuHOmupuiuHbl.  CriocoOsl
MOJIyYEHUs1, TAyTOMEpUs U XUMUUYECKHe cBoicTBa. [lupunokcun
(ButamuH  Bg). IlupuaumHkapOOHOBBIE  KHCIOTBI M HUX
(byHKIIMOHANTEHBIE TPOW3BOAHBIC. CBOICTBA M TPHUMEHEHHE B
meaunuae. HukotuHoBast kucnora. Huxkornnamup (BUTaMUH
PP). Kopauamun. W3oHukoTHHOBass Kkwuciorta. W3oHuazum.
@dTuBa3ua. A3MHBI C KOHJIEHCHUPOBAHHBIMU LIMKJIAMHU: XWHOJIVH,
M30XHHONHH, akpuauH. CrnocoOsl momydenus (cunte3 Ckpayrma,
peakmus bunuiepa-Hanmupanbckoro). XuMu4eckue CBOMCTBA. 8-
Iunpokcuxunonud. Komruiekcoobpasyromas CrnocoOHOCTh U
npuMeHeHue B meauiinae. XuHo3ou. Hurpokcomun (5-HOK). 9-
AMUHOAKPUAMH. DTaKpuANHa JIaKTaT (puBaHoid). ['eTeponukibl
rpynnsl  nupaHa. OcoOEHHOCTH CTPOEHUS O- M Y-TIUPAHOB.
CrpoeHue M XUMHUYECKHE CBOWCTBA 0O- M 7Y-mupoHOB. Conm
nupuiaus.  beH30mupoHBl:  KymMapuH, XpOMOH,  (hJaBOH,
n3oduaBon. CTpocHUE, XMMHYECKHE CBOMCTBA. (DIIaBOHOW/IBI:
JyTEOJINH, KBepLIETUH, PyTUH. Tokodepon (ButamuH E).
[llectuuneHHble TETEPOLUKILI C JIByMs Te€TepoaTOMamu.
JlnazuHbl: NUPUMHIMH, NUPA3uH, nupuaazuH. HomeHknartypa,
CTpOCHHE, CIOCOOBI TMONyYeHHUs, apOMATUIHOCTh. XUMUYECKUE
cBoiictBa. OCHOBHOCTB. Peakiun HyKI€o(pHUILHOTO 3aMEIICHUS
(Sn). OcobeHHOCTH peakIuii AIeKTPOPHIBHOTO 3aMereHus (Sg).
I'unpokcu- U aMMHONPOU3BOAHBIE MHUpUMHUINHA. bapburyposas
kuciora. CHHTE3, KETO-€HOJbHAs H  JaKTaM-JaKTUMHAas
TayTOMEpPHs, KUCIOTHBIE CBOWCTBa. bapouran. deHobGapoOuTal.
[lupuMUIMHOBBIE OCHOBAHUA: Yypaluui, TUMHH, IUTO3UH. 5-
Otopypamwi, THamuH (ButamuH Bi). Ilunepasun. OcHOBHBIE
cBoiicTBa. Okca3uH. @eHokcazul. Tuaszun. eHoruasux.

12,3. CemuunieHHBIC TETEPOUKIIBI. J[Ma3enuH, O€H301Ha3eIHH.
12,4. KoHIeHCUpOBaHHbIE CHUCTEMbI TeTepOoluKIOoB. I[lypun:
HOMEHKJIaTypa, CTpPOCHHE, apOMAaTHYHOCTb. A3osbHast
TayTOMEPHSL. AmMoTepHbIit Xapaxrep. OKcomnmypuHBI:
TUNIOKCAHTHH, KCAaHTHUH, MouYeBas KucjoTta. JlakraM-jiakThUMHAas
tayTomepusi. KucioTHele cBOWCTBa MOYEBOM KHUCIOTHI, €€ COJIU
(ypatel). Oxucnenne (MypekcuaHas mpodOa). KwucimoTHo-
OCHOBHBIE CBOMCTBAa. AMHHOMYpPUHBI (IIypHHOBBIE OCHOBaHUS):
aJIcHUH, TyaHuH. [ITepuiuH: cTpoeHne, CBOMCTBA, TPOU3BOIHBIE.
@onmeBas  kuciora  (BuTamuH ~ Bc). AmnmokcasuH U
n3oayuiokcazuH. CTpOEHHE W OTHOIICHHE K BOCCTAHOBIICHHUIO.
PuGodnaBun (Butamux B,).
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6. CTPYKTYPA U COAEPXAHUE JUCIHUITIINHDBI

dopma o0yueHus — ouHasi, Kypc — 3, ceMectp -5

HaumenoBanus pa3aciioB U TEM

KonnuectBo yacos

Jlexn. | Jla6op. | Ilpakr. | CPC+K | Beero
Paznen 1 24 24
Pazzgen 2 24 24
Paznen 3 24 24
Bcero 72 72

7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, ITIPOMEXYTOYHOU ATTECTAIIMHA

ITopsiioK BHINOJIHEHHUSI KYPCOBOH padoThI

BrimonHeHne KypcoBoii paboThl BKIIFOUAET B c€0s CIETYIOIINE TATIbI:
1. BeiOop Tembl KypcoBO# pabOTHI;
2. [Tog6op nuTepaTypHBIX HCTOYHUKOB IO TeME KypCOBOI padOTHI,

3. CocraBiieHHE MJIaHa KYPCOBOU pabOTHI;

4, CI/ICTeMaTI/BaLII/I}I U JIOTUYCCKOC M3JIOKCHHUC MaTcpuajia B COOTBCTCTBHU C

MJIaHOM KypPCOBOH PaboTHI;
5. BeiBOZIBI;

6. OdopmieHue KypcoBoii paOdOTHI.

7. 3amuTa KypcoBou paboTHI.

TemaTtuka KypcoBbIX pabOT €XKEroJHO paccCMaTPUBAETCS M YTBEPXKAAETCS HA 3aCeHaHUU

Kadeapel.

CTpyKTypHBIMH 3JI€MEHTaMH KypCOBOW paOOTHI SBISIOTCA:

—  TUTYJIbHBIH JIUCT;

- COJIEp’KaHuUE;

- 0003HAYCHUS U COKPAIICHHUS;

— BBEJICHHE;
— OCHOBHAas 4acCTh;
— BBIBOJBI,

— CIIMCOK HMCIIOJIb30BaHHBIX HCTOYHUKOB,

- NpWIOXKEHHE.

KypcoBast paboTa BBINOJNHSAETCS CTYACHTOM CaMOCTOSITEIBHO IOJI PYKOBOJCTBOM

HAyYHOTO PYKOBOJUTEIIS.

O0s3aHHOCTH HAYYHOTO PYKOBOJAUTEIISI KypCOBOM palbOThI:
- OKa3aHMe ITOMOIIM CTY/JCHTY B pa3pa0OTKe IIaHa BHITOJHEHUS paOoThI;

- KBaJTM(HUIMPOBAHHBIE KOHCYJIBTAIIMU 10 TIOJ00pY JTUTEPaTyphl;
— OLEHKa KadecTBa  BBIIOJIHEHUS
NpeIbABISEMBIMU K HEW TPEOOBaAHUSIMU.

KypcoBoil  paboThl B

COOTBETCTBHH C

[TpoaomKUTETLHOCTh YCTHOTO JIOKJIa/Aa Ul 3alUThl KypCOBOM pabOThl COCTABISET HE
6onee 10 munyT. JIoKIa] 10JKEH CONPOBOKIATHCS IIPE3EHTALIMOHHBIM MaTEPUAJIOM.
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8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUHAIOT ObYHAIOIIIMECA

OOmiast oreHKa 3HAHUM 00ydaIOMIMXCS MO0 TUCHUIUIMHE mpoBoautTcs mo 100-0ammpHON
IIKaJe MCXOJS W3 MAaKCHMyMa, NPHUBEICHHOro B Tabuuie Hike. OpraHn3anioHHO-ydeOHas
paboTa B ayAMTOPUHU OIICHUBAETCS HAa OCHOBE TAKMX KPUTEPHUEB KaK IMOCEIIAEMOCTh 3aHSITHH,
CBOEBPEMEHHOE M Ka4eCTBCHHOE BBINIOJIHCHHE [OMAIIHUX 3aJaHWi, AKTHBHOCTH BO BpEMS
NPOBEICHUS JIEKIIMOHHBIX M TNPAKTUYECKUX 3aHATHHA (ydacTHe B OOCYKICHMM TEKYIIEro MU
HPOWICHHOTO MaTepuaia, perieHne 3a1a4 1 T.11.).

Howmepa paznenos Bunsr padot Makcumaisroe
KOJIMYEeCTBO OaJIJIOB
ConepkaHue  KypcoBOW  paOOThI, Hay4HAas 25
HOBH3HA
1,2,3 3amurTa KypcoBoi paboThl (YCTHBIM JOKJIaT) 25
OTBeThl Ha BONPOCHI U 00CYKJIEHUU T0KIa/1a 25
Odopmiienue paboTbl 25
Hroro 100
CooTBeTcTBHE OATIOB OLICHKE
Onenka 1o nATudaIIIbHON IIKae
KonnyectBo 6aisios »
s 100 ECTS | Dxzamen, nuddepeHnpoBaHHbIHI 3auer
3a4er
90-100 A OTIMYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C Xxopotto 3aYTEHO
70-74 D 3a4TEHO
60-69 E YI0BJIETBOPUTEILHO SATTeNO
35-59 FX HE 3a4TE€HO
0-34 F HEYJIOBJICTBOPUTEIIBHO e 3a9TeH0

9. OBECIIEYEHHME OGPA30OBATEJIBHOI'O ITPOLUECCA AJIA JIULL C
OI'PAHMYEHHBIMHN BO3MOXHOCTAMU 310POBbA 1 UTHBAJIM/IOB

B xone peanuzanuu AUCITUTUTMHBI HCTIONB3YIOTCS CIEAYOIINE JOTOTHUTEIBHBIC METOIBI
00y4YeHUsI, TEKYIIEr0 KOHTPOJISl YCIIEBAEMOCTH U MPOMEXKYTOYHOU aTTeCTallii O0yJaroNIuxcs B
3aBUCUMOCTH OT WX MHIUBHUIYATBHBIX OCOOCHHOCTEH:

1) JUISL CJIETIBIX U CIIa0OBUIAIINX:

- ek  OoQOPMIISIIOTCS B BHJE DJIGKTPOHHOTO JIOKYMEHTa, JOCTYITHOTO C
MOMOIIHIO0 KOMIIBIOTEPA CO CTICIUATH3UPOBAHHBIM MPOTPAMMHBIM 00ECIICUCHUEM;

- JUIsL  BBITIOJIHEHUS  3aJaHUsl  TPH  HEOOXOIMMOCTH  MPEIOCTaBIISCTCS
YBEJIMYUBAIOIIEE YCTPOMCTBO; BOZMOKHO TAKXKE UCTIOIB30BAHUE COOCTBEHHBIX yBEIMYUBAIONTNX
YCTPOWCTB;

- MUChMEHHBIE 3aJJaHusI OPOPMIIAIOTCS YBEIHUEHHBIM IPU(TOM.

2) JUTSI TITYXHMX U CJIa00CTbIIIaInX

- JIEKIUU 0POPMIIIOTCS B BHJIE JIEKTPOHHOTO JOKYMEHTA;

- MMUChMEHHBIC 33JIJaHUS BBITOJHIIOTCS Ha KOMITBIOTEPE B MUCBMEHHOHN QopMme;

- 9K3aMEH TPOBOJUTCS B NHCHbMEHHOH (opMe Ha KOMIBIOTEPE; BO3MOXKHO
poBeJicHUE B JOpME TeCTUPOBAHUSI.

3) JUTSI TUI] C HApYIIEHUSIMU OMOPHO-/IBUTATENILHOTO armapaTta:
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— JeKuuu OoQOpMISIOTCS B BHJE D3JEKTPOHHOTO JOKYMEHTa, JOCTYIHOIO C
MOMOIIBI0 KOMIIBIOTEPA CO CTICUATH3UPOBAHHBIM MPOTPAMMHBIM 00ECTICUCHUEM;

— MMCbMEHHBIE 3aJJaHUS BBITOIHSIOTCS HA KOMITBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOJATCA B YCTHOW ()OpPME HITU BBIMOJIHSAIOTCS B MTUCbMEHHOM
dbopme Ha KOMIIBIOTEpE.

[Ipn HeoOXOIMMOCTH TMpeayCMaTPUBACTCS YBEIWYCHHE BPEMEHH [UIsI TOATOTOBKH
OTBeTA.

[Mpouenypa mpoBeAcHHS  MPOMEKYTOYHOW  aTTeCTallid AN OOydYaroluXxcs
yCTaHABIMBAaETCA € YYETOM HUX HHAUBUAYAIbHBIX TCUXO(PU3UYECKUX OCOOCHHOCTEH.
[TpomexxyTodHas aTTECTAIHSI MOXKET MPOBOJUTHCS B HECKOJIBKO 3TAIOB.

[IpoBenenue mpoueAypbl OICHUBAHHUS pE3yJIbTaTOB OOY4YEHHs] JIOMYyCKaeTcs C
UCTIOJIb30BaHUEM JIUCTAHITMOHHBIX 00Pa30BATEIBHBIX TEXHOIOTHA.

Ob6ecneunBaeTcs J0CTYI K HHOOPMAIMOHHBIM U OMOIMOTpadUIeCKUM pecypcaM B CETH
WNuTteprer nmns kaxmgoro oOydaromierocss B (opMax, aJanTHPOBAHHBIX K OTPAHUYCHHUSM HX
3JI0POBBS U BOCTIPUSATHUS MH(POPMAIUH:

1) JUISL CJIETIBIX U CIIa0OBUIAIINX:

— B Ie4aTHOU (OpMe YBEITUICHHBIM MIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

2) JUISL TITYXHUX U CIa0O0CTBIIIAIINX

— B IIeUaTHOH popme;

— B (hopMe FIEKTPOHHOIO JJOKYMEHTA.

3) JUTSL 00YYAIOIIMXCS C HAPYIICHUSIMU OIIOPHO-/IBUTATEIILHOTO amiapara:

— B IeYaTHOM opme;

— B (hopMe AIEKTPOHHOTO JJOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHHE YUEBHOI'O ITPOHECCA

PaGota mpoBOAWTCS B  KOMIIBIOTEPHOM Kjacce, 00OpYIOBaHHOM KOMIIBIOTEpAMU C
JIMIEH3UOHHBIM TPOTPAMMHBIM 00ECIICUCHUEM, TOCTYIIOM K ceTH MIHTepHeT, CTOJIaMH, TOCKOM.

JIns caMOCTOSITENbHOW pabOThl MCIOJB3YIOTCS TEKCTOBBIE W AJIEKTPOHHBIC PECYpPCHI
HayuHoii OMONMOTEKM YHHBEPCHUTETa W JAPYTUX ODJICKTPOHHBIX OMOIMOTEYHBIX 0a3 IaHHBIX,
y4eOHO-METOTNIeCKOoe obecreueHue.

1. PEKOMEHAYEMAS JINTEPATYPA

OcHoBHasl IMTEpaTypa

1 UBanos, B. I'. Oprannueckas xumus / B. I'. FIBanos, B. A. I'opnenko, O. H. I'eBa. - 6-¢
3. - Mocksa : Akagemust, 2010. - 621 c.

2. Opranuyeckass Xxumus. TeopeTMUYECKHME OCHOBBI M 3aJaHUs Ul ayAUTOPHOM H
CaMOCTOATENIbHOU paloThl : yueOHoe mocobue / cocraButenu: O. B. bapanosa, U. JI. Onapiok,
B. C. lopomkeBuy, H. T. Maneesa. - [lonenk : louHY, 2018. - 216 c.

3. PeytoB, O. A. Oprannyeckass XUMHsI : Y4YEOHMK JJI CTYIEHTOB BBICIIMX Y4YEOHBIX
3aBe/IeHUH, 00y4arouxcs Mo HampaBleHuIo U crnenuanbHocTy "Xumus" / O. A. Peyrtos, A. JIL.
Kypm, K. I1. Bytun. - 3-¢ u3a. - Mocksa : BUHOM. Jlaboparopus 3Hanuii, 2010. - 567 c.

4. Tropuna, T. I'. Katanu3 B opranndeckoil xumMuu. KuHeTrnka KaTanuTUYECKUX PEAKIIUMA
: yueObnoe nocodbue / T. I'. Tropuna, M. A. CunensuukoBa, C. I'. baxtun ; Jonenk : JJonHY,
2018.-107 c.
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5. Heiinann, Osp . Opranndeckas xumus : [ Y4eO. uisi XUM. CIEUaIbHOCTEH BY30B] /
O. 5. Hefimanna. - M. : Beici. mk., 1990. — 750 c.

6. Illennpux A.H., Kocmbinun B.B., bapanoa O.B. CnekrTpanbHble METOIbI
UCCIICIOBAaHMS B OPraHUYECKOM XMMUU U OMOXHMMUH: y4eOHO-MeToIu4eckoe nocooue, /lonenk:

JouHY, 2012.- 119 c.

12. NHOOPMAIIMOHHBIE PECYPCEHI

1. HanuonanbHast 3JIEKTPOHHAsI OoubaIHoTEKA (HOB): dhenepanpHas
rocynapcTBeHHass MH(popmanuonHas cucrema / MunuctepctBo Kynsryper PD; Poccuiickas
rocynapcTBeHHas Oubnuoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (mara obpamenus:

01.09.2023). — Pexxum noctyna: cBoOOAHBIN, oAnucka. Heobxonuma ycTaHOBKa MPOrPaMMHOTO
obecrieueHus. — TEKCT: IMEKTPOHHBIN.

2. eLIBRARY.RU: nayunas snektpoHHas 6ubnaunoreka: caidT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mata oOpamenus: 01.09.2023). — Pexxum nocTyma: Ijisi aBTOPU3OB.
II0JIb30BaTENE. —T€KCT: DJIEKTPOHHBIMN.

3. Hayunas snexkrponnass Oubnmoreka «KubepJlenmnka»: cait / Accoruanus
«OtkpeiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum moctyma:
CBOOOIHBIN. — TEKCT: TEKTPOHHBIMN.

4. DNeKTPOHHO-ONOIMOTeYHAs cucrema «JIaHby: [caiit]. — URL:
https://e.lanbook.com (mara o6pamenus: 01.09.2023). — Pexum gocTyma: ajis aBTOPU3OB.
[I0JIb30BaTENEeH. — TEKCT: DJIEKTPOHHBIMN.

5. 9BC KOpaiitT: snekrponHas OMOIMOTEYHass cucTema: caWT. — Mocksa, 2013. —

URL: https://biblio-online.ru (nara obpamenus: 01.09.2023). — Pexxum moctyna: Aisi aBTOPU30B.
IIOJIb30BaTeNe. — TEKCT: dJEKTPOHHBIN.

6. DeKkTpoHHO-0nbanoTeunasi cucrema Jloul'Y: caiitr / ®T'BOY BO «lonl'Y». —
Hownenxk, 2016- . — URL: http:/library.donnu.ru/ (mata ob6pamenus: 01.09.2023). — Pexum
JocTyna: cBOOOIHBIN. — TeKCT: AIeKTPOHHBIM.

7. DJeKTPOHHBI KaTajgor Hayunoii Ombnmoreku Jlonl'Y: pasmen caiita / Hb
Houl'V. — Texct: snextponusiii // DbC {onl'Y: caiir. — URL: http://library.donnu.ru/catalog/
(mata oo6pamenus: 01.09.2023). — Pexum gocTyna: TOHCK CBOOOJHBIN, 3JIEKTPOHHBIC
JIOKYMEHTBI — [ Ttosib3oBaTenen JJonl'y.

8. daexTponnblii apxuB Jonl'Y: pasmen caiita / HBb Jlonl'Y. — Tekcr:
anektpoHusii // OBbC Jlonl'Y: caiit. — URL: http://repo.donnu.ru/ (mata oOpaiieHus:
01.09.2023). — Pesxum goctyna: cBOOOIHBIN.

13. [TPOT'PAMMHOE OBECIIEUEHUE

1. Windows 7 PRO (xopnoparusHas aunen3us oY Ne 46484614)

2. Microsoft Office (kopmoparusHas munensus oY Ne 46472919)

3. Microsoft Visual Studio (yinunensust nporpammsl Dream Spark m1s Beicmx yueOHbIX
3aBe/ICHUN)

4. Awntuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (auuenszun GPL, Apache,
BSD st cB0O0THOTO TIPOTPAaMMHOTO 00ECTICUCHHS ).
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