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Pabouass mporpamMMa aucnuimHbl «OpraHudeckass XUMHS» Ui 00yYarOIUXCS IO
cnenuanbHocTy 04.05.01 dyHnameHnTanbHas W MpUKIAAHAS XMMHS, COCTaBIeHA Ha OCHOBAHHH
@enepanbHOr0 TOCYIapCTBEHHOTO 0Opa3oBaTENBHOTO CTaHIAApTa BBICIIET0 OOpa3oBaHHS —
cnenmamurer 1o cnenuanbHOCTH 04.05.01 dynpameHtanpHas W TpUKIATHAS —XHMUS,
YTBEPXKIECHHOI0 IpuKa3oM MuHucTepcTBa 00pazoBaHus u Hayku Poccuiickoit @enmepanuu ot
13mroma 2017 r. Ne 652 (¢ m3M. um gom.), Ilopsaka opraHu3amuu W OCYIIECTBICHUS
00pa30BaTeIbHON AEATENBHOCTH MO0 00pa30BaTeNbHBIM MPOrpaMMaM BBICHIETO 00pa3oBaHUS —
nporpaMmaM OakanaBpuara, IporpaMMaM —CIEOUaIATETa, INPOrpaMMaM MAarkcTpaTypsl,
YTIBEP)KICHHOTO MpHKa3oM MuUHHCTEpCTBA HayKd W BBICIIEro oOpasoBauust Poccuiickoi
@enepanun ot 06 anpesnst 2021 r. Ne 245 (¢ u3M. U J011.), B COOTBETCTBHY C YUEOHEBIM IUIAHOM,
yTBep)KAeHHBIM Y 4eHbIM coBeToM @I BOY BO «JlorI'Y» mist Habopa 2024 roxa.
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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 HaHHOﬁI

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, HpOH?:BOI[CTBGHHElﬂ IMpaKTHUKa: HAay4HO-
uccienoBaTenbckas pabora (oOs3arenbHas), [IpoM3BOACTBEHHAs MPAaKTUKA: MPEIIUTLIOMHAS
npakTuka (00s13aTenbHas).

2. OIMMCAHUE AMCHUIIIMHBI

2.1.  OGmas xapakTepuCcTHUKa

HaumeHoBaHue moka3aTeis 3HayeHUe MoKa3aTes

04.05.01 dynnameHTanbHAs U MPUKIAIHAS
XUMHUSE

HasBanue o6pazoBarenbHON IpOrpaMMBl

[Indp u Ha3BaHKE B COOTBETCTBUU C b1.b.16 Oprannueckasi Xumus

y4eOHBIM IIJIAHOM

Yacts 00pa3oBaTeIbHON MPOrPaMMBbl bazoBas yactp

18 /648

KonnyecTBo 3a4eTHBIX CIAWHUNI] / BCETr0 4acoB

2.2.  Pacmpenenenue 4yacoB no ¢popMaM U ieprogaM o0ydeHHs
OO011€ee KOJINYECTBO YacOB
£ CaMOCTOS-
dopma & | 9 .
> g JeKIU- | Jabopa- | MpakTH- | TEIbHOU dopma
00yueHus 2 3 BCETO
5 OHHBIX | TOPHBIX | YeCKHX | paboThI + KOHTPOJIS
KOHTPOJTb
Ouynas 2 3 34 51 95 180 3K3aMeH
Ounas 2 4 51 68 133 252 3a4yer
Ounasga 3 5 51 68 97 216 SK3aMeEH
Bceero 136 187 325 648
3. HEJIN JUCHUITJIMHBI

N3ydyeHne XUMHUYECKUX CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKHX COEAUHEHMII;
dbopMupoBaHUE MPEACTABICHUI O MEXaHH3MaX OPraHUYECKUX peaklui, O CBSI3U PEaKIMOHHOMN
CIOCOOHOCTH OPTraHUYECKUX MOJIEKYJI C UX CTPOCHHEM.

4. KOMITETEHIHN OBYYAIOIMEI'OCA, @OPMUPYEMBIE B PE3VJIBTATE
OCBOEHIA KOMIIOHEHTA OBPA3OBATEJIBHOU ITPOI'PAMMBI, UX NTHIAMKATOPBI
N INTAHUPYEMBIE PE3VIJIbTATBI ObYUYEHU A

Komnerenun WHaukatopsl Pe3ynbTarsl 00yueHus
OIIK-2 OIIK-2.1. 3HAeT: TEOPETUUECKHE OCHOBBI OPraHNYECKOU XUMHUU
Cnocoben Pa6oraer Brnageer:  HaBbIKAMM ~ HCIIOJIB30BAHUSA  TEOPUU
IPOBOJIUTH XMMHYECKHMHU OpPraHUYECKOMN XUMHH B 1a00paTOPHBIX




XHUMHYEC | BEIMIECTBAMU C CO- | UCCIICAOBAaHUIX
KU ONoJIeHuEM HOPM

OKCIICPUMEHT C | TCXHHUKHU

cOoOIIIoIEHNEM 0€30IaCHOCTH

COBPEMEHHOTI'O OIIK-2.2.

obopynoBanusi, | Mcnomb3yet
coOmroas CYIIECTBYIOIINE U
HOPMBI TEXHHUKH | pa3paOaThIBacT
0e30IMacHOCTH HOBBIE  METOJUKHU
HOJIy‘ICHI/ISI
XapaKTepu3anuu

BCIICCTB

peLIeHus
po-

OIIK-2.3.
[IpoBoaut

Hay4HOTO

MaTepHaIOB

(heccnoHaNBHOM
JeSTEILHOCTH

HCCJIEJOBAHHUS
CBOMCTB BEILIECTB U
MaTepuasoB C
HCIIOIL30BaHUEM
COBPEMEHHOTO

00opyIoBaHuUs

n

u
TS
3amaq

5.

I[TPOTPAMMA JJUCHUTUIMHBI

Tema

Kpatkoe conepxaHnue TeMbl (BOIIPOCHI TEMBI)

Paznen 1 Teopernueckre OCHOBBI OPraHUYECKOW XUMUH. Y TJIEBOJAOPOIBI

Tema 1. Teopernueckue
OCHOBBI OpraHUYeCKOn
XUMHH

1.1. ITIpenmer opraHuueckod Xumuu. VcTopusi cTaHOBJIEHUS U
pa3BUTHS OPTaHUYECKON XUMHH.

1.2. Knaccudukaius opraHUYECKUX COCIUHECHHH IO CTPOEHUIO
VIJIEPOAHOTO CKelleTa W Tpupoje (yHKIUOHAIBHBIX TPYIII.
OcHoBHble (YHKIIMOHATIbHBIE TPYIIBl U COOTBETCTBYIOIINE UM
KJIaCChl OPraHUYECKUX COCIMHEHUM.

1.3. HoMenknaTtypa OpraHWYe€CKUX COCIMHEHWW: TpUBHAJIbHAS,
panroHaIbHasA, MEXIYHAPOIHAs.

1.4, Tumbl XUMHUYECKHUX CBSI3€M B OpPraHUYECKUX MOJICKYyJax.
I/IOHHaSI, KOBaJICHTHAasA, KOOpAWMHAIIMOHHAs, CCMHUIIOJIApHAasA
cBs3u. BopoponHas cBsizb. KBaHTOBO-MEXaHMYECKHE OCHOBBI
TCOPHUU XUMHYECKON CBS3H. BI/IIII:I FI/I6pI/I,Z[I/IBaI_II/II/I ATOMHBIX
opOuTaneil yrieponaa, azora, kuciopojaa. KoBajgeHTHbIe G- U T-
CBA3H, UX XApPaKTCPUCTHKaA C HOSI/IHI/Iﬁ MCTOJa MOJICKYJIAPHBIX
op6utaneit (MO). DeKTpOHHOE CTPOEHUE ABOMHBIX U TPOWHBIX
YIJepOJ-YIJICPOAHBIX CBSI3€M M MX XapaKTepUCTHKa (JJIUHA,




SHEPrus, MOJISIPHOCTD, NOJISPU3YEMOCTH).

1.5. B3auMHOe BIHSIHHE aTOMOB B OPTaHMYECKHUX COCTUHCHHUSIX.
Nunyxkunonnbeiii 3¢ dext. XapakTepucTHKa WHIYKIIMOHHOTO
s dekra. Dddekt conpspkeHus. Buapl conpsbkeHust: m,m-; p,m- U
o,m-. CoBMeCTHOE TMpOSBICHUEC HWHAYKIIMOHHOTO 3(ddekra u
apdekra COIPSDKECHMUSL. DJIEKTPOHOIOHOPHBIE,
AJIEKTPOHOAKIIENTOpHBIE 3aMecTuTeNu. CrocoObl M300paKeHHs
pacmpeeNieHus YIEKTPOHHON TUIOTHOCTH B MOJIEKYJIax.

1.6. N3omepusi oprannueckux coeauHeHuil. [IpoctpaHncTBeHHOE
ctpoeHue Moiiekynl CTpykTypHas u3zoMepusi  (MU30MepHst
YIJIEpOAHOW IEenu, M30MEpHUsl IIOJIOKEHUST U HU30Mepus
GyHKIIMOHANBHBIX Tpyn). CTepeon3oMepsl; HX KIACCUPUKALIUS.
CrocoObpl  M300paKeHUST ~ MPOCTPAHCTBEHHOTO  CTPOCHMSI
OpraHMYecKUX coeauHeHui, ['eomerpuueckas uzomepus. L{uc-
Tpanc- u Z, E-cuctembl o0o3HaueHuss KoHUTyparuu
reoMeTpuueckux uzomMepoB. KondopmarmoHHas (IIOBOPOTHAS)
nzomepust. Kondopmanuu kak pe3ynbTarT BpallleHUs BOKPYT O-
CBSI3M.

Tema 2.
YTIEBOIOPOIBI
[UKJIOATTKAHBI ).

Hacennennsie
(ankaHsbl,

2.1 Anxansl. I'omonornueckuii pan. Homenkiarypa. M3omepus.
CrniocoOwl monydenus. [IpupoiHbie UCTOYHUKH YTIEBOIOPOIOB.
dusuueckue cBoMcTBAa. XHMHUYECKHE CBOiicTBa. Peaknun
paaukanbHOTO 3amenieHus (Sgr). MeXaHu3M TrajloreHHpOBaHWS,
HUTPOBaHUS,  CyJIb(OXJIOpUPOBaHUSA.  PermocenekTUBHOCTH
pagukanbHOro 3amenieHus. [loHsTHE TpPO IEMHBIE MPOLIECCHI.
Okucnenue agkaHoOB. TepMHUUECKU U KATaTUTUUECKUNA KPEKUHT
AJIKaHOB.

2.2. Huknoankansl. Knaccudukanus mo pazMepy I1ukIia (Maible,
OOBbIUHBIC, CpETHUE, MAKPOIMKIBI) W KOIWYECTBY IIHKJIOB.
Homenknarypa MOHO- ¥ OWIMKINYECKUX I[MKJIOAJIKAHOB.
N3omepus. Crtpoenue LUKJIONPOIIaHa, K00y TaHa,
LUKJIOTNIEHTaHA W LUKJIOreKcaHa. YTIJIOBOE, TOPCUOHHOE U BaH-
Jep-BaaabcoBoe HarpspkeHue. KoHdopmaruy UKIONEeHTaHa U
LUKIOTeKCaHa. AKCHaJbHbIE M  SKBAaTOPUAIbHBIE  CBS3H.
Xumuueckue cBoiictBa. OCOOCHHOCTH MaJIbIX IHMKJIOB (peaKIuu
npucoeAuHeHus). Peakiuy 3aMelieHuss B CPEIHUX LHUKIIAX.
[ToHsiTHE O MOTUIMKIMYECKUX CUCTEMaX (alaMaHTaH).

Tema 3. HewnacelueHHbie

YIJIEBOAOPOBI

(ayIKeHBI,

AJIKWHBI, aJIKaIUCHBI)

3.1 Ankensl. Homenknatypa, nzomepus. CriocoObl MOTy4ECHHUS.
dusnuecke cBoMcTBa. XHMHUYECKHE CBoiicTBa. Peakumun
AIEKTPOPHIHHOTO MIPUCOCTUHECHHS (Ag). MexaHu3m
TaJIOTEHUPOBAHUSA, THUAPOTATOTEHUPOBAHUS, TUApaTaruu. Poib
KUCJIOTHOrO Kartanusa. IIpaBuiio MapkoBHMKOBA M €ro
COBpPEMEHHasi HHTepHpeTanus. AJUIMIbHOE TalIOT€HUPOBAHHE
AJIKCHOB. Oxucnenue AJIIKEHOB (TUapOKCUIMpPOBAHUE,
SMOKCUAUPOBAHHUE, 030HUPOBAHHUE). Karanutuueckoe
rugpupoBanue. [lomumepusamusa  ankeHoB. Ilonstue o
BBICOKOMOJIEKYJISIPHBIX COCIMHECHUSIX. [TonusTusnen.
CrepeoperyyisipHOE  CTPOCHHE TOJUMEPOB  (ITOJTUIPOITUTIEH).
3.2 AJnKaJaueHBI. Tunel  aAWeHOB  (KyMYJIMpOBaHHBIE,
COTIPSDKEHHBIC, W30JMpo-BaHHbIE). Ctpoenme. HomeHkmarypa.
Cnoco0Obl monmyueHus. ComnpsbkeHHbIe aueHbl. OCOOCHHOCTH
peakmuit AIEKTPOPUIHHOTO MIPUCOCTUHEHUS (Ag):
raJIorTeHUPOBaHUE, TUAPOTraJloreHupoBanue. JIMEeHOBBIM CHUHTE3
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(peakmust  unbca-Anpnepa). Ilomumepusanus  1,3-nueHOB
(OyramueH, W30TPEH). CrepeoperynspHoe CTpOCHHE
HATYpaJbHOTO Kaydyyka U ryrranepud. CHHTeTUYECKHE KaydyKH
(OyTamreHOBBI, N30TPEHOBBIA, XJIOPOTIPEHOBBIN).

3.3 Ankunsl. Homenknatypa. M3omepus. CiocoObl MOTydeHHS.
dusnuecke cBoMcTBAa. XHMHUYECKHE CBoOiicTBa. Peakuun
anekTpomiIbHOTO mpucoeauHeHus: (Ag): TrajJoreHHpOBaHUE,
THIPOTANIOTeHUpOBaHue, ruapaTanus (peakuus Kydeposa).
Peakums 3amemenusi. CH-KucnoTtHelii XapakTep aJIKHHOB.
OxucieHne ©  BOCCTAaHOBIEHHE alKUHOB. JluMepu3arus
(BUHUJIAIIETUIICH) u [UKJIOTPUMEPH3AITUS (6enzom),
TeTpaMepu3alnus aneTwieHa. VaeHtudukanus HEHACHIIICHHBIX
YIJIEBOJIOPOIOB.

Tema 4. ApomaTtuueckue
yTJI€BOAOPOABI

4.1 MoHosinepusie apersl. Homenknatypa. Ctpoenue OeH3omna.
ApomaTtudeckue cBoiicTBa. OOImmMe KpUTEpUHU apOMATHUYHOCTH.
XHUMHYECKHE CBOMCTBA. Peakiuu 3J1eKTpO(HUILHOTO 3aMEICHUS
(Sg). MexaHusm raJOreHUPOBAHMUS, HUTPOBAHMUS,
Cynb(UPOBaHUS, AIKWIUPOBAHUS, AalUIUPOBaHUS (M- U O-
KoMmIuiekcel). Ponp  katammzatopa. IlpaBwia opueHTanuu B
OCH30PHOM  siApe.  BrausHWE  AIEKTPOHOJOHOPHBIX U
9JIEKTPOHOAKIIENTOPHBIX 3aMECTUTENIE Ha HalpaBlI€HUE U
CKOPOCTb peakuuii ANEKTPOPUILHOTO 3aMeIICHHUS.
CornacoBaHHasi W HeCOIJIaCOBaHHasi OpUEHTalusa. Peaknuu
MpUCOCNUHEHHST  (THUIPUPOBAHUE, NPHUCOECIUHEHUE  XJIOpa).
Oxkucnenue apeHoB. benzon. Tomyon. Kymon. Kcumonsl.
Crupou.

4.2 MHorosiiepHbie apeHbI. Hadramun. Crpoenue,
apoMaTUYECKUE CBOIICTBA. Peakun AIEKTPOPHIBHOTO
3aMEeIICHHS (Sg): HUTPOBaHMUE, cynbdupoBanue,

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

Paznen 2. @yHKIMOHANIbHBIE MPOU3BOAHBIE YTJIEBOJIOPOAOB. A30TOpPraHUYECKUE

COCIUHCHMS.

Tema 5. l'anmoren- | ['anoreHnpon3BoIHbBIE YIJIIEBOIOPOJIOB. Knaccudukanms.
MIPOU3BOJIHBIE Homenxnarypa. M3omepus. CnocoObl noixyueHus. dusznueckue
YIJIEBOJIOPOJIOB. CBOMCTBA. XapaKTEPUCTHUKA CBSI3HM YTJEPOJ-TAIOTeH (IIHHA,

DIIEMEHTOOPTaHUYECKUE
COCIMHEHUSI.

SHEPTHUsl, TOJSAPHOCTh, MOJAPU3YEMOCTb) B 3aBUCUMOCTH OT
CTpOGHHsI  paJuKala ¥  T[PUPOABI  aToMa  TaJoreHa.
5.1. T'anorenankansl. CpaBHHUTENIbHASE XapaKTEPUCTUKA XJOp-,
OpoM- W HOA-aJiKaHOB. Peakiuu HyKI€O(pHUILHOTO 3aMEIICHHUS.
MexaHuambl  peakiuuii  Sni, SN2, HX  CTEPEOXHMHUYECKast
HaNpaBlIeHHOCTh. [IpeBpallileHne rajJoreHajJkaHoOB B CIHPTHL,
MPOCTBIC M CIIOKHBIE 3(PUPHI, CYIbGUABI, aMUHBI, HUTPUIIBL,
HUTpocoeauHeHus. Peaknuu oTmierieHust (3IMMUHUPOBAHUSA);
MEXAHU3MBI Ei, E». JleruaporanoreHupoBaHue,
nerajnorenupoBanue. IlpaBuno  3aiineBa. KoHKypeHTHOCTH
peakuuii HYKJICO(DWIBHOTO 3aMEUICHHs] W SIMMHHHUPOBAHMS.
Oco0OeHHOCTH XMMHYECKOTO TIOBEAEHUS TE€MUHAIBHBIX U
BUIIMHAJIbHBIX JIMTAJIOTEHAJIKAHOB.




5.2 Tamorenankensl. XWMHUYECKHE CBOMCTBA alllMiI- U
BUHHIITAIOTCHUOB.

5.3. Tanorenapensl W apuiajdkWwiraioreHuabl. [[oIBHKHOCTB
aToMa TaJloTéHa B apOMAaTHYeCKOM spe W OOKOBOH IICIH.
Peakiun  HykiaeopwIbHOTO 3aMeNIeHUS TalloTeHa B sJpe.
Jle3akTUBUpYIONEE M OPUCHTUPYIOIIEE JICMCTBUE TraJloreHa B
peakusaxX IeKTPOPUILHOTO 3aMEIICHHUS.

5.4 Marnuiiopranudeckue coearHeHus. CHHTE3bl Ha OCHOBE
MArHUMOPTraHMYEeCKUX COCIUHEHHII.

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

6.1. Couptel. Knaccudukarust mo KOJIUYECTBY THIPOKCHIBLHBIX
Tpynn U NpUpPOE YIiIeBOJOpOAHOTO paaukana. Homenknarypa.
M3omepus. CnocoObl  monyuyeHus. Du3NUYECKHe CBOWMCTBA.

OO6pazoBanue accoIIMaToOB. XUMHUYECKHE CBOMCTBA
OJHOATOMHBIX CHI/IpTOB. KI/ICHOTHO-OCHOBHLIG CBOfICTBa.
OO6pa3zoBanue raJoreHaIKaHOB, CJIO’KHBIX 3¢upoB.

MexMonekynspHas W BHYTPUMOJIEKYJSipHasi —JeTuapaTaiiusl.
OkucneHve CHUpToB. XHUMHYECKHE CBOWMCTBAa TJIMKOJEH U
rmnepua.  [loaukoHaeHcanuss — IByXaTOMHBIX — CIIUPTOB.
XWUMUYECKUE CBOWCTBA HEHACHIIICHHBIX crnupToB. [IpaBuio
DIbTEKOBA. AMHUHOCTIMPTHI. XuMHUYECKHE CBOMCTBA
aMUHOCIIUPTOB ~ KaKk  OMQYHKIMOHAIbHBIX  COEAMHEHUU.
buonoruuecku akTUBHbBIE ATKAHOJIAMUHBI (KOJAMUH, XOJIUH).

6.2. ®enonwl. Knaccudukaiuys mo KOJTUYECTBY THAPOKCHIIBHBIX
rpynn. Homenkmarypa. CriocoObl monyueHus. Dusznyeckue u
xumMudeckue cBorcTBa. Peakmuu mo cBs3u O-H (oOpazoBanue
(GeHONATOB, TPOCTBIX W  CIOXHBIX 3¢upoB). Peakuuu
ANEKTPOPUIBHOTO 3aMEUICHHs: TaJOreHUPOBAaHUE, HUTPOBAHUE,
HUTPO3UPOBAHUE, cynb(hupoBaHue, ANKUJIMPOBAHHUE,
aUIMPOBAHMKE, a30COYETaAHME, KapOOKCUITUPOBaHUE,
TUIpOKCUMeTHIupoBaHnue. DeHono-hopManbIeTUIHBIE CMOJIIBIL.
Boccranosnenue u okuciaeHue (peHonos.

6.3. IIpocteie »¢pupsl. Homenkmarypa. M3omepus. CrocoObl
noiaydyeHus. @uszndeckue cBoiicTBa. (CHOBHBIE CBOWCTBA
(oOpa3oBaHHE OKCOHUEBBIX coJieii). Pacimemenue mMpoCThIX
a¢upoB (aruaonus). OKucIeHHe.

6.4. Twocuptel u  THOdupel. THOCHUPTHI  (THOMBI,
MEpKaITaHbl). Homenkiatypa. Crioco0s1 MOy ICHHUSI.
dusnyeckue 51 XAMUYECKHUE CBOWCTBA. Okucnenue
(mucynedunpl, cynbhokucaorel). Tuodbupsl  (Cyabdumbl).
Homenkmarypa. CmocoOsl  monmydeHus. Dusudeckue U
XUMUYECKHE CBOMCTBA.

Tema 7. KapOoHunbHbIe
COE/IMHEHUS

7.1 Anpnerunst u ketoHbl. Knaccudukanus. Homenkmarypa.
M3omepus.  CmocoObl  monydeHus:  anudaTuyeckux |
apoMaTUYECKuX OKcocoequHeHuil. Ilytu mpsiMoro BBeacHUs
anpAETUAHON Tpynnbl. PU3MYECKHE CBOWCTBA. DJIEKTPOHHOE
CTpOCHHE KapOOHWIBHOW  Tpymmbl. BiusHue  npupoast
YIJIEBOJOPOAHOTO paJuKalla Ha PEAKIUOHHYI CIOCOOHOCTD
OKCOCOCIMHEHUM.

7.2. XuMuueckue  cBoiicTBa.  Peaknmum  HYKJICO(PHIBHOTO
npucoenunenuss (An), MexanusMm. [maparauus anbAerujoB.
OOpazoBanue modyanerane wu aneranei. [Ipucoennnenwue
THAPOCYIb(UTa  HATpPHUS, 1IHaHOBOJOPOJAHON KHCJIOTHI,
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MAarHMMOPraHMYeCKUX COeAMHEHU. Peaknuu mnpucoeauHEHuUs -
OTIICIIIICHUA, MCXAaHU3M. B3EWIMOI[€I>1CTBH€ Kap60HI/IJ'H>HI>IX
COCMMHEHHH ¢ ammuakoMm, amuHamu (ocHoBanus Iludda),
THAPOKCUIIAMHUHOM, ruapasvuHaMu, CCMU- )41
THOCeMuKapOasuaamMu. Peakiuu, KOTOpbIE MPOTEKAIOT C
y4acTHEM 0-yriiepoaHoro aroma. KeTo-eHosbHas TayToMepwusi.

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

Tumenko), peakuus KanHuiapo, KoHIEHCAIUS apOMaTHIECKUX
QTBJAETUAOB C apOMaTHYeCKUMH aMuHaMu. OKHUCICHUE U
BOCCTaHOBJICHUE OKCOCOCIUHCHUM. ITonumepuzaius
allbACTHIOB. Cnemnuduyeckue peakuun allbACTHIOB
anmudaruyeckoro u apomarudyeckoro psgoB. [loHsatue o
IHaIbaeTuIaX, JUKETOHAX, XMHOHAX.

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

Knaccupukanusa. Homenknarypa. CrnocoObl  MOMydeHHS.
duznueckre CBOMCTBA. DIEKTPOHHOE CTPOCHUE KapOOKCHUIBLHOMN
rpynnel ¥ KapOOKcwiar-aHWoHa, KHCIOTHBIE  CBOWCTBa
KapOOHOBBIX KHCIOT W HX 3aBUCUMOCTh OT MPHUPOIBI
YIJIEBOJIOPOJHOTO pajIhKaa.

8.1.MoHOKapOOHOBBIE ~ KHCJIOTHI. ~XUMHYECKHE  CBOWCTBA.
OOpazoBanue coneil. Peakiuu HYKICODWIHHOTO 3aMEIIECHUS
(oOpa3zoBanne (HYHKIIMOHAIBHBIX MPOM3BOIHBIX KapOOHOBBIX
KHCIIOT: TaJOTE€HAHTUIPUIOB, AHTUIPHUIIOB, CIOXKHBIX 3(UPOB,
aMHJIOB; MEXaHU3M peaklnu 3TepuduKannn). 3aMeneHue aroma
BOJIOpOJA MPHU 0-yTIECPOJTHOM aTOME.

8.2.Henaceimennple  KapOOHOBBIE  KHCJIOTHI.  XUMHUYECKHE
cBoiicTBa. Peakimu 1mo kapOOKCHIIBHOM TpyTINe U KPATHON CBSI3H.
8.3. Apomarnueckue KapOOHOBBIC KHUCIOTHL. OpHEHTHpYIOIIEe
NeicTBre KapOOKCHIIBHOM IPYIIIBI B PEaKIUAX Sg.

8.4. lukapOoHOBBIE KHCIOTHI. CBONCTBA JUKAPOOHOBBIX KHUCJIOT
Kak  OuM(yHKIUMOHANBHBIX  coeauHeHud.  Crnenmduueckue
CBOMCTBa NUKApOOHOBBIX KHCIOT. OTHOIIEHHWE K HarpeBaHHUIO
(mexapOOKCHIIMPOBaHUE, oOpaszoBaHHue HUKIUIECKUX
aHTHAPUIOB). MaoHOBasi KUCJIOTa, MAJTOHOBBIN 3¢up. CHHTE3bI
Ha OCHOBE HATPUI-MAIOHOBOTO d(Hpa.

8.5. DyHKIMOHAIbHBIE TPOWU3BOJHBIE KApOOHOBBIX KHCJIOT.
lamoreHanTuapuabl W AHTHAPUABI  KapOOHOBBIX  KHCIIOT.
Homenkmarypa. CmocoObl  mosydeHusi.  Dusznueckue U
xumudeckue cBorictBa. Cioxnable 3hupbl. HomeHkmarypa.
Cnioco6bl  monydenusi. KHCIOTHBIM W IIETOYHOW THUIPOJIU3
CJIOKHBIX a¢upoB (MexaHU3MBI), [Tepearepudukanusi.
AMHMHONU3 CIOXHBIX 3(upoB. Xupbl (TpHALMITIHIICPUHBI).
CaoiictBa XHUpOB (THAPOIHN3, THAPOTCHU3AIUS, OKHUCICHUE).
AHaTUTUYECKUE XapaKTePUCTUKH SKUPOB (HOIHOE YHCIIO,
KHUCJIOTHOE YMCIIO, YHMCJIO OMbUIEHHUs). Mblla U MX CBOWCTBA.
Cunrernueckue 3aMeHuTenu  Mblia.  Bocku.  Crpoenue.
[Tuenunsnii Bock. Criepmariet. Amuasl. Homenkiarypa. CriocoObt
noiay4deHusi. KucioTHO-OCHOBHBIE CBOWMCTBA. [ 'MIpONIN3 aMHIIOB.
Pacmerienne  amuaoB — rumoOpomutamu.  Jlermapararms.
CpaBHHTENBHAST ~ XapaKTEPUCTHKA  AI[WUIMPYIOIIUX  CBOWCTB
KapOOHOBBIX  KHCIIOT, TaJOTCHAHTHAPUAOB, AHTHAPHUIOB,




CIOXHBIX 3(PUpoB W amMuAoB. [WMapa3uabl, THIPOKCAMOBBIC
kucnotel, HUTpWIbL. Crpoenue. Homenknatypa. CrnocoOs
nojgydeHust. Pu3n4ecKkre 1 XMMUYECKUEe CBOMCTBA.

Tema 9. A3soTcomepxaiine
COEIMHEHUS

9.1 Hurpocoenunenus. Kiaccudpukanus. HomeHkinarypa.
DIEKTPOHHOE CTpoeHHe HUTporpymnmnbl. CrnocoObl MOTyYeHHS.
dusnueckrue CBOWCTBA. XUMHUYECKHE CBONCTBA. AIM-HHUTPO-
TayTOMEpHSI; B3aUMOJCHCTBUE CO IIenodamu. B3aumopeiictBue
HUTPOCOEJUHEHUM C Aa30THCTOM KHUCJIOTOW, anmbAerugaMu U
KeToHaMH. BoccraHoBieHHE HUTpOapeHOB (peakuusi 3WHWHA),
Peakumu 31eKTpOUIBHOTO 3aMEIIEHUS B Py HUTPOAPEHOB.
BnusiHue  HUTpOrpymnmel Ha  peakIMOHHYIO  CIIOCOOHOCTh
YIJIEBOJIOPOJHOTO paIUKaIa.

9.2. Anudaruueckue u apoMaTHUYECKue aAMHHBI.
Knaccupukanusa.  Homenknmatypa.  Mzomepus.  CrocoOsr
MOJly4eHUs  anudaTHUYecKuX U  apoOMaTHYeCKUX  aMHHOB.
dusznyueckue UM XUMUYECKHE CBOMCTBA. OCHOBHOCTH AMHHOB.
@aKkTopbl, BIUAIONIME HA CUJIYy OCHOBAaHUM. AMHHBI Kak
HYKJI€O(UIbHBIE  pPEareHTHI. Peaknuun  ankunupoBaHus,
aIUIIMPOBAHMS, o0OpazoBaHMs OCHOBaHMI Mudda,
W30HUTPUJIbHASL  peakius. B3aumojneicTBue  NEPBUYHBIX,
BTOPUYHBIX, TPETUYHBIX aNu(paTUYECKUX U apOMaTUYECKUX
aMUHOB C a30TUCTOM KucloToW. OkuciaeHue aMuHOB. Brusnue
aMUHOTPYNIBI B apOMAaTHMYECKUX aMHHAX Ha MPOTEKAHHE
peakuuii AeKTpoPUILHOTO 3aMeleHust (Sg): raJoreHHpOBaHUE,
cyJb(upoBaHue, HUTPOBaHMUE, HUTPO3UPOBAHUE.
CynbdanunoBas KHUCJIOTA. Cunres CTPENTOLH/IA.
Cynbdanunamuansie mnpenapatbl. CrnocoObl MOMy4YeHUS U
XUMUYECKHUE CBOMCTBA IMNAMHUHOB.

9.3 Jlmazo-, azocoemuuenus. Kmaccudukanus. HomenkmaTypa.
Peakuus nua3oTupoBaHusl, YCIOBUS €€ MPOBEACHUS, MEXAHU3M.
Ctpoenne  conedd  AWa3oHUS.  3aBUCUMOCTb  CTPOCHUS
nuazocoenuHenuit ot pH cpenpl. Peakiuu conelt 1ua3oHust ¢
BbIICJICHMEM a30Ta (3aMelleHHe AMA30TPYIIbl Ha THAPOKCH-,
QJIKOKCH, HUTPO-, LMAHOTPYIITY, aTOMbl BOJOpPOJA, TajOreH).
Peakium comeli muasoHust Oe3 BBIOEJEHUS a3oTa. Peakims
azocouetanus. DuU3NYECKHE OCHOBBI TEOPUHM  I[BETHOCTH.
[IpencraBiaenue o xpomodopax U aykcoxpomax. A30KpacUTEIH
(MeTuIOopaHX, METHWIIOBBIM KpaCcHBIN), THAUKATOPHBIE CBOWCTBA.

CopaepxatenbHbli  MOJYJb

3. TerepodyHKUMOHATIBHBIE TPOU3BOJHBIC  YIIEBOAOPOIOB.

YraeBojpl. ['eTepokInyecKue COaqMHEHHUS.

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

10.1. T'amorenokapOoHOBBIE KHCIOTHL. HOMEHKIaTrypa, crocoObl
nonydyeHus. KucnoTHele CBOiiCTBA M WX 3aBUCHUMOCTH OT
KOJIMYECTBA aTOMOB TajOoreHa W B3aUMHOTO BIHSHHS aToMa
rajoreda ¥ KapOOKCWiIbHOW  rpynmbl.  [loBbImieHHas
MOABUKHOCTH TAJIOT€HA MPHU 0-yTIEPOIHOM aToMe (peakuuu Sx);
MpeBpalleHUe TaJIOT€HO3aMEIICHHbIX KHUCIOT B TUAPOKCU- H
AMUHOKHCIIOTEHI.

10.2. Tuapokcu- u ¢enomokucnoTel. Homenkmarypa. CrocoOst
nonydeHus. OTHOIIEHWE O-, [- U Y-THIPOKCHKHUCIOT K
HarpeBaHuto  (JAKTHABI,  JIAKTOHBI).  Pacmenmenue  o-

TUAPOKCHUKHUCIOT MOJ JEWCTBUEM KOHUEHTPUPOBAHHOM CEPHOM




KucnoThl. OnTtudeckas uzoMepus. OnTudeckass aKTUBHOCTh H
yAENbHOE BpalleHue. XUPaTbHOCTh M aXUPAIbHOCTh MOJIEKYIL.
AcumMerpuueckuii atoM yriaepoaa. CoelMHEHUs C OJHHUM
ACUMMETPUYECKUM aTOMOM yraepoaa, SHAHTHOMEPBHI,
panemuueckas hopma. M3o0pakeHre ONTHYECKUX M30MEPOB Ha
I0cKocTH (Tpoekunonubie popmynsl Dumepa). Monekynsl ¢
IByMs. U Oojee IEHTpaMu XupajabHOCTU. JlMactepeoMepsl U
me3zohopma. Homenknarypa ontudeckux uzomepoB (D, L- u R,
S-cuctembl o0Go3HaueHuss KoHdurypaimuu). Tpeo- u 3puUTpo-
H30MEpHI.

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

104  Amunoxkucnotel.  Knaccudukamms.  Homenkmarypa,
CrocoObl TOJIy4CHHS. XHMHYECKHE CBOHCTBA. Peakumm 10
aMUHO- W KapOOKCWIBHOW rpymme. AMQOTEpHBIA XapakTep
amuHOkucnOT.  Crenuduyeckue  peakuud  o-, [-m y-
AMUHOKHCIIOT. B3auMmonelcTBHE ¢ a30THCTOM KHUCIOTOM H
dopmansaerungoMm. [loustue o mentugax u Oenkax. [lenmTumnas
cBs13b. Jlunentuapl. [lomunentruapl. Cunre3 nmentuaoB. CrocoOb
3alUThl aMUHO- ¥ KapOOKCHIIBHBIX Tpyni. Croco0bl aKTHBAIMH
cB00OTHOM (HYHKIIMH, CTTaMBaHUE TIENTHUIHON CBSI3H.

Tema 11. Yriaesoasl

OOmiasi xapakTepucTHka, kiaccuduramus (MOHO-, OJIMIO- U
nonucaxapuael). buomornueckoe 3HaueHue. I[lonstTHe O
dbotocunTe3eE.

11.1 Momnocaxapuasl (MoHO3bI).Knaccudukanus, crpoeHue u
HOMEHKJIaTypa (asb110-, KETOIEHTO3bI u TEKCO3bl).
Crepeonsomepusa. D- u L-crepeoxumuueckue psiabl. [{ukio-
OKCO- (KOJbhUATO-IIEIHAsI) TayTOMepHsl; (PypaHO3bl U MUPAHO3BI.
®opmynsl  Xeyopca; o- W [P-aHOMeprl. MyTapoTarusi.
Kondbopmanun LHUKINYECKUX bopm MOHOCaxXapu0B.
KapOonunpHO-eHIHnO0MbHAS TayTOMepHsl. B3anmuoe
MpEeBpaIllCHUE MOHOCAXapuJIOB MOJ JICHCTBUEM OCHOBAaHUU
(omumepmsanus).  CrocoObl  monydeHus. Duzndeckue U
XUMUYECKHE CBOMCTBA. Peakmmu okcodopM MOHOCaxXapuaoB
(OKCUHUTPHIIbHBIN CHHTE3, obOpazoBaHue 03a30HOB).
Boccranonenue B mommonbl.  OkucieHwe: 0Opa3oBaHHE
TJINKOHOBBIX, TJIMKApOBBIX U TJIMKYPOHOBBIX KHCIOT. Peakuun
nosyareranbHoro ruapokcmia. Obpa3zoBanue rHKO3UaA0B. O-,
N-, S-I'uko3uabl: CTPOCHUE, OTHOIIEHUE K TUpoan3y. Peakimn
CIIUPTOBBIX TUAPOKCHIIBHBIX rpyIm (atmnupoBaHue,
AITKWJIMPOBaHKE): 00pa30BaHMUE CIOKHBIX (areTaThl, pocdaThl) U
mpocTeix 3¢upoB. BoccraHaBnmuBaromme CBOWCTBA MOHO3.
[lonsiTve o BuAax OpoKEHUS MOHOCAXapuaoB U HX
WCII0JIb30BAHUE B MPOMBIILJICHHOCTH.

11.2. Hucaxapupl. BoccTanasiausaroniue u
HEBOCCTAHABIIMBAIOIINE AWCAXapHUbl: MallbTo3a, IEJUI00HN03a,
JakTo3a, caxapo3a. CTpoeHue, HOMEHKJIATypa. XHUMHYECKHE
CBOMCTBA. [[MKIJI0-OKCOTAYyTOMEPUS BOCCTAHABJIMBAIOLINX




nucaxapunioB.  OTHomieHWe K rugposn3y.  OKucieHue
(ManbTOOMOHOBAs KMCIIOTA). IHBEpCHSs caxapo3bl.

11.3. Tlonmucaxapuapl: MPUHIMAI TOCTPOCHUS, KiacCuPpuKamus 1
CBOICTBA. Tl'omononucaxapuabl: Kpaxmail (amuio3a,
aMWJIONEKTUH), TJIMKOTeH, LEJII0N03a, JEKCTpaHbl, HHYJIHH.
[IpocTpaHcTBEHHOE CTPOEHUE aMUIIO3bI U LIEJUTI003b1. CII0KHBIE
U MpocThie 3QUphl noaucaxapuaoB. OTHOILIEHUE OTUCAXapHI0B
1 ux 3(¢upoB K ruaponu3y. [Ipon3BoaHbIC 1EUTI0N03bI (HUTPATHI,
aleTaThl, KCAHTOT'€HATBHI).

Tema 12. I'erepo-
UKJINYECKHE COeTUHEHUS

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

12.1. Tpex- W YETHIPEXWICHHbIE TETEPOLUKIbI C OJHHUM
rerepoatoMoM. OKCHUpaH, a3UpPUAMH, OKCETaH, a3eTUIMH.
CtpocHHue, CrmocoObl TOJYYCHHUS M XHMHYCCKHE CBOMCTBA.
Peaknun mpucoenunennst (Ax) TO MeCTy paspbiBa ITHKJIA.
Peakuuu aszupuanHa W a3eTHIWHA KaK BTOPUYHBIX aMUHOB.
OnuxjaopruaApuH. -ponuonaktod. Tuodochamu.

12.2. TIaTH- ¥ MIECTUYJICHHBIC TETEPOIUKIIBI C OJHUM U JABYMS
rerepoaToMaM.  ApPOMAaTHYECKUA  XapakTep  BaKHEUIIMX
TFETEPOLUKINYECKUX COEAMHEHUN. OJEKTPOHHOE CTPOCHHUE
rerepoatomoB (N, O, S). KHcioTHO-0CHOBHBIE CBOMCTRA.
[IaTu4neHHbIe TETEPOIMKIBI C OJHUM Trerepoaromom. [luppo,
dbypan, Twodpen. Homenkmarypa. CrpoeHme, CHOCOOBI
MOJTyYeHUsI. XUMUYECKUE CBOMCTBA. AIUI0POOHOCTh MUPPOIIA U
¢dypana. Peaknum  anektpoduiabHOro  3amemenus  (Sg).
OcoOeHHOCTH  peakIWii HUTPOBaHUS, CyIb(UPOBAHUI U
raJIOTeHUPOBAHMS aru0(poOHBIX TeTEPOITUKIIOB.
Boccranosnenne 51 OKHCJICHHE. B3aunmonpespauieHust
MATUWIEHHBIX reTeporukioB 1o HOpeeBy. Cneunduueckue
XUMHYECKHe CBOicTBa muppona u ¢ypana. Comu mmppona.
Meroasl wuneHTuduKanuu TUpposia, (GypaHa ©uW THOPEHA.
Oypdypon. Dypauunud. [uppomuamn. Terparuapodypan.
[TonuBUHUATIUPPOIUIOH. [Topdpun Kak yCcTOWYMBast
TETPANIUPPOIIbHAS cucrema. MertannonopduHsl. I'em.
Xnopodumn.  Buramun  Bj,. Hagon  (GeHzommppodn).
AmunohooHocTh. NH-kmcioTHbie  cBoiicTBa.  OcoOeHHOCTH
peakuii AnekTpodunbHoro 3amenienus (. Mumoxcun. Mumuro.
Nunuroxapmun. CepoTOHUH. 3-UHIOIMIYKCYCHAs KUCIIOTA.
[IaTn4IeHHBIE TETEPOLMKIIBI C IBYMS T€TEPOATOMaMHU.

A30Ibl: THUPa30Jl, MMUAA30J, THA30J, OKCa30Jl, H30KCAa30Jl
Homenknarypa. Ctpoenue. CiocoObl MomydeHus. XUMHUECKUE
CBOMCTBAa. ATOMBI a30Ta MUPPOIHLHOTO M MUPHUINHOBOTO THIIOB.
A3o0ybHasg TayTOMEpHUs HMHUJa30jla U mnupaszona. KucimoTHo-
OCHOBHBIE CBOICTBa. Peakmuu »IIEKTPOPUILHOTO 3aMEIICHUS.
Boccranosnenune. [Iupazonon-5 u ero tayromepus.. ['uctuauH.
bensumuasour.

HlecTuuneHHbIe TETEPOIUKIBI C OAHUM T'€TepOaTOMOM. A3HHBI:
MUPHUIINH, XWIIOJWH, W30XUHOIWH, akpuauH. HomeHkmarypa,
cTpoeHue, apoMaTUdHOCTh. [lupumuH. CnocoObl TOTyYCHHUS.
Xumuueckue cBoWcrBa. Peaknuum ¢ ydacTHeM rerepoaroMa.
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OcHoBHBbIe cBoMcTBa. Peaknum snexkrpodpunbHOro (Sg)
HykiaeopunpHoro (Sy)  3amemenusi.  BoccraHoBieHue
okucienne. OCOOEHHOCTH XMMHYECKOI0 moBeneHus N-OKcuiaa
nupunuHa. [lumepuawa. [omonoru mnupuauHa: o-, B- u -
NUKONMMHBL.  ['mapokcu- u  amuHOmMpuIuHbl.  CriocoOsl
MOJIy4YEHUs, TAyTOMEpUs U XUMUYECKHe cBoicTBa. [lupunokcun
(ButamuH  Bg). IlupuaumHkapOOHOBBIE  KHCIOTBI M HUX
(GyHKIIMOHANTEHBIE TPOW3BOAHBIC. CBOICTBA M TPHUMEHEHHE B
meaunuae. HukotuHoBast kucnora. Huxornnamup (BUTaMUH
PP). Kopauamun. W3oHukoTHHOBasE Kkwuciorta. W3oHuazum.
@dtuBa3ua. A3WHBI C KOHICHCUPOBAHHBIMU IIMKIAMH: XMHOJIMH,
M30XHHONHH, akpuauH. CrnocoOsl momydenus (cunte3 Ckpayrma,
peakmus bunuiepa-Hanmupanbckoro). XuMu4eckue CBOMCTBA. 8-
Iunpokcuxunonud. KomruiekcooOpasyromas CrnocoOHOCTh U
npuMeHeHue B meauiae. XuHo3ou. Hurpokcomun (5-HOK). 9-
AMUHOAKpUAMH. DTaKpuANHa JIaKTaT (puBaHoi). ['eTeponuKIbl
rpynnsl  nupaHa. OcoOEHHOCTH CTPOEHUS O- M Y-TIUPAHOB.
CrpoeHue M XUMUYECKHE CBOWCTBA 0O- M 7Y-mUpoHOB. Conm
nupuiaus.  BeH30mupoHBI:  KymMapuH, XpOMOH,  (hJIaBOH,
n3oduaBon. CTpocHUE, XMMHYECKHE CBOMCTBA. (DIIaBOHOMW/IBI:
JyTEOJINH, KBepLIeTUH, PyTUH. Tokodepon (ButamuH E).
[llecTuuneHHble TETEPOLUKIBI C JIByMs Te€TepoaTOMamu.
Jlna3uHbl: MUPUMUAMH, NHUpa3uH, nupuaazuH. Homenkmartypa,
CTpOCHHE, CIOCOOBI MONyYeHHUs], apOMATUIHOCTh. XUMUYECKUE
cBoiictBa. OCHOBHOCTB. Peakiun HyKI€O(pUILHOTO 3aMEIICHUS
(Sn). OcobeHHOCTH peakIuii AIeKTPOPHIBHOrO 3aMerieHus (Sg).
'unpokcu- U aMMHONPOU3BOAHBIE MHUpUMHUINHA. bapbutyposas
kuciota. CHHTE3, KETO-€HOJbHAs M  JaKTaM-JaKTUMHAast
TayTOMEpPHs, KUCIOTHBIE CBOWCTBa. bapouran. denobGapoOuTal.
[lupuMUIMHOBBIE OCHOBAHUA: Yypaluui, TUMHH, IUTO3UH. 5-
OTopypamwi, THamuH (ButamuH Bi). Ilunepasun. OcHOBHBIE
cBoiicTBa. Okca3uH. @eHokcazul. Tuasun. eHoruasux.

12,3. CemuunieHHBIC TETEPOIUKIIBI. J[Ma3enuH, O€H301Ha3eIHH.
12,4. KoHaeHcupoBaHHBIE CHUCTEMbl reTepouukioB. [lypuH:
HOMEHKJIATypa, CTpOEHHE, apOMaTUYHOCTb. A3zonbHas
TayTOMEpHsL. AMdoTepHBIit Xapakrep. OKcCOIypUHBI:
TUIMOKCAHTHH, KCAaHTHH, MoueBas KucioTa. Jlakram-lakTuMHas
tayTomepusi. KucioTHele cBolicTBa MOYEBOM KHUCIIOTHI, €€ COJIU
(ypater). Oxkwucinenne (MypekcumHass 1poba). KwucmorHo-
OCHOBHBIE CBONCTBAa. AMUHOMYPHUHBI (IIypUHOBBIE OCHOBAHMS):
aZieHuH, ryanuH. [ITepuaun: ctpoeHue, cBOWCTBA, POU3BOIHBIE.
@donmeBas  kuciora  (BuTamuH ~ Bc). AmnmokcasuH U
n3oauiokcazuH. CTpOEHHE W OTHOIICHHE K BOCCTAHOBIICHHUIO.
PuGodnaBun (Butamux B,).
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6. CTPYKTYPA U COAEPXAHUE JUCIHUITIINHDBI

dopma o0yueHus — ouHasi, Kypc — 2, cemectp -3

HaumenoBanus pa3aciioB U TEM

KonnuectBo yacos

Jlexn. | Jla6op. | Ilpakr. | CPC+K | Beero
Pazpen 1 34 51 95 180
Tema l. Teopernueckue OCHOBBI 6 10 20 36
OPraHNUYeCKON XUMHH
Tema 2. HacelllleHHbIE  YTIIE€BOAOPOAbI 6 10 18 34
(ankaHbl, IUKIJIOAJIKAHBI).
Tema 3. HeHachllleHHBIE YIVIEBOAOPOBI 6 10 17 33
(aJIKEHBI, aJTKUHBI, AJTKATUCHBI)
Tema 4. ApomaTHuecKue yrieBo10poIbl 8 11 20 39
Tema 5. ["anorennponsBoHbIE 8 10 20 38
YTJIIEBOIOPOOB. DNeMEHTOOPraHNYECKHe
COEJIMHEHUSI.
dopma o0yueHus — ouHasi, Kypc — 2, cemectp -4
HaumeHnoBaHus pa3zienoB U TeM Komiectso Hacos
Jlexn. | Jla6op. | Ilpakr. | CPC+K | Beero
Paznen 2 51 68 133 252
Tema 6. Criupthl, QeHOIIBI, POCTHIE 3(UPBI. 10 16 30 56
TuoctupTel, THOPEHOIIBI.
Tema 7. KapOoHMIIbHBIE COCTUHEHUS 14 18 36 68
Tema 8. KapOoHOBBIE KUCITOTHI. 14 16 30 60
@OyHKIMOHATbHBIE TPOU3BOIHBIC
KapOOHOBBIX KHCIIOT
Tema 9. AzoTconepxamiyue CoeMHEHUS 13 18 37 68
dopma 00ydeHus — ouHas1, Kype — 3, ceMectp -5
HaumeHnoBaHus pa3zienoB U TeM Komiectso Hacos
Jlekn. | Jla6op. | IIpakr. | CPC+K | Beero
Paznen 3 51 60 105 216
Tema 10. T'azoreHkapOOHOBBIE KHCIIOTHI, 19 20 34 73
OKCHUKHUCJIOThI, OKCOKUCIIOThI, aMUHOKHCIIOTBHI.
Tema 11. YrneBoabl 12 20 35 67
Tema 12. 'eTeponMKINYECKHE COCTUHEHUS 20 20 36 76

7. OLEHOYHBIE MATEPUAIJIBI (CPEACTBA) IJISI TEKYIIEI'O KOHTPOJIAA
YCIIEBAEMOCTU, IPOMEXYTOYHOU ATTECTALIMU

7.1.  KoHTponbHBIE BOIPOCHI

Pazmen 1

1. Pa3BuTHE TEOpPETUYECKUX NPEICTABICHUH O CTPOECHUU OPraHUYECKUX BEILECTB.
OcHOBHBIE TIOJIOKEHUSI TEOPUH CTPOEHUSI OpraHnyeckux coeauHenuii A.M. bytieposa.
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2. Ilpunmunel  kinaccupukanmuu  opraHUYecKux  coeauHeHuid.  Kmaccudukamms
OpPraHUYECKUX COCTUHEHHUH IO CTPOCHUIO YIJIEPOJAHOM LenH, Npupoae (yHKIHMOHAIbHON
TPYIIBL, IO KOJIUYECTBY U OJTHOPOAHOCTH (PYHKIIMOHAIBHBIX TPYIII.

3. HoMeHkatypa opraHu4ecKux COeIMHEHUN.

4. Tunpl THOpUAN3AIIMK aTOMA yTIEPOIa.

5. Tunsl CBSA3U B OPraHUYECKUX COCTUHEHUSX.

6. M3omepus. Bunbsl nzomepuu. M3omepsl. [Ipumepsl.

7.Tunbl paspeiBa CBsi3ed. THUIIBI PEAKLMOHHBIX YacTHL.. MeXaHHW3Mbl OPraHMYECKUX
pEeaKIHUid.

8. MexaHu3M pasiuKaJIbHOTO 3aMEIICHHUS.

9. IlpenenbHbie yraerogopoabl. Ctpoenne. CpoiicTBa. [lonydenue.

10. Tepmuueckoe pa3noxeHHe NPeAEIbHBIX YIIIeBoAopo10B. [Inponns. Kpekunr.

11. MexaHu3Mm 31eKTpodUILHOTO TPUCOCTUHECHHUS.

12. Ankensl. Ctpoenue. CBolicta. [lonyuenue.

13. Peakiiuu nmonuMepursanuu OpraHudeckux coenuHeHui. [Ipumepsl.

14. KatnonHas u cBOOOTHOpAIMKAIbHAS TIOTUMEPU3AIHH Y AJIKEHOB.

15. Tlonartue o compspKeHHBIX cucTeMax. Bunbl compspkenus. CTpoeHune OyTaaueHa,
OeH3ona.

16. Iuenossie yrieBomopoasl. Kimaccudukamms. Croiicta. [Tomydyenue.

17. Ankunsl. Ctpoenue. Csoiicta. [lomyuenue.

18. Anumuknudeckue yraeBogopoabl. Kiaccubukamus. I[lpumepsl coequHEHUH.
Homenkunarypa.

19. Iuknoankanel. CrtpoeHue. OCOOCHHOCTH XUMHYECKOTO TOBEACHHUS. Teopus
HaNPSKEHHOCTH.

20. Apomartuueckue yrieBojgoponabl. [lpuszHaku  apomatuuHocTH. IIpumepsl
apoMaTuiecknx cucteM. OcCOOEHHOCTH XMMHYECKHX CBOMCTB.

21. DnexTpoHHOE cTpoeHue OeH307a.

22. Apenbl. Xumuueckue cBoicTa. CriocoObl MOTyueHHs..

23. MexaHu3M peakIuil 3JeKTpOGUILHOTO 3aMEIICHUS Y apEHOB.

24. Peakuuu 3aMenIeHNs] Y apOMaTHUYECKHUX YTJIEBOJOPOIOB B KOJBIIO M OOKOBYIO IIETIb.
MexaHu3M peaxkuuii.

25. B3auMHoe BiMsHHE aTOMOB B Moiiekyne. VuaykumonHelid 3¢ddexr. CpoiicTBa
UHAYKIIHOHHOTO (D dekTa.

26. BzauMHOe BIMSAHME aTOMOB B MoJiekyle. O¢dekt conpspkeHus. IddekT
CBEPXCOMPSKEHUS.

27. CoBMecTHOE MpPOSIBICHHUE y 3aMecTuTeled WMHAYKIHOHHOrO 3(dekta u rddekra
COTIPSIKEHUS.

28. MHorosiepabie apoMaTuieckue cuctembl. Hadranun.

29. MHorosiepable apomMaTHueckue cucteMbl. AHTpaneH. @eHaHTpeH.

30. BausiHue 3aMecTUTeNel Ha pachpeielieHHe JIeKTPOHHON MIOTHOCTH B OEH3071HHOM
KOJIbLIE.

Pasnen 2

1. T'anorennpousBoaHbIC yTieBoa0poa0B. Kimaccudukanus. ["anoreHnpon3BoaHbIE €
HOpPMaJIbHOM, MOHUKEHHOHN U MOBBIIIEHHON PEaKIIMOHHON CTIOCOOHOCTHIO.

2. Peaknuum HyKJICOPWIBHOTO 3aMENICHHSI Y HACBINIEHHOTo artoma yriepoaa. OOrmue
3aKOHOMEPHOCTH.

3. Tlonstne HYKICOQUIBLHOCTH W OCHOBHOCTH. BiusHHE pa3nmn4HbIX (AKTOPOB Ha
OCHOBHOCTH U HYKJI€O()UIBHOCTb.

4. T'anoreHpou3BOAHBIC MPEACIBHBIX YTICBOJIOPOIOB.

5. MoHoMomNeKyIIpHOE HYyKIeo(hUIbHOE 3aMeleHIe Y HACBIIIICHHOTO aTOMa yTriepo/a.
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6. bumonexynspHoe HyKJI€OpUIbHOE 3aMellleHHe Y HACBIILEHHOTO aToMa yriaepoa.

7. quranoreHankanbsl. XUMUYeCKue CBOMCTBA. [loydyenue.

8. l'anorenankeHnsl. XuMu4eckue cBoMcTBa. [lomyuenue.

9. I'anoreHapeHsI.

10. HacpllieHHbIE OTHOATOMHBIE CITUPTHI.

11. HenacbllieHHbIE CIUPTHI.

12. MHOroaToMHbI€ CIUPTHI. DTUICHTJIMKOb.

13. MHoroaromssle ciupTsl. [ munepus.

14. ApomaTu4ecKue CrupThI.

15. OgHoaToMHBIE (hDEHOJBI.

16. IIpocteie AhupsI.

17. Huknugeckue mpocThie FPUPHI

18. KapOonunsubeie coenunenus. CTpoeHne KapOOHWIBLHOW Tpymmbl. M3omepus.
Howmenknarypa. CriocoObl monyueHus. PeakiionHast cnocoOHOCTb.

19. Haceiennsie aapAaeruibl anudaTnaeckoro psjga. XMMAYECKHEe CBOMCTBA.

20. HacepiieHHble KeTOHBI aM(paTH4ecKoro psaa. XUMUYECKHe CBOMCTBA.

21. Peakiuu KoHaEHCAIMN KapOOHWIBHBIX COCTUHCHHUH. Y CJIOBUS, MEXaHU3M, TPUMEPHI.

22 HenpenenbHble allbIeTU/IbI U KeTOHBI. OOIIHMe U crienupuIecKue CBOUCTBA.

23. lukapOOHMIIbHBIC COCTMHCHHUS.

24. Apomaruyeckue anbAeTUAbl U KETOHBL. Peakiuu 1o KoJbIly, MO KapOOHWIbHON
rpy1ine, 0ocoOble CBOMCTRA.

25. KapOonosbeie kucnothl. Krnaccudukarmus. Homenknarypa. Mzomepus. CrocoOsr
nosydeHusi. Pusmdeckue cBoiictBa.  CtpoeHue KapOOKCHIBHOW Tpymmbl. PeakimoHHas
CHOCOOHOCTD.

26. HachbllieHHbIE MOHOKapOOHOBBIE KUCIOThI. XUMUYECKUE CBOWCTBA.

27. HacpliieHHbIE MOHOKAapOOHOBBIE KUCIOTHL. Peakiinuu HyKJI€O(QHIBHOTO 3aMEIICHHUS.
CHUHXpPOHHBIN U CTaIUNHHBIN MexaHu3M. KucnoTHsiii katanus.

28. HeHnacollieHHbIE MOHOKapOOHOBBIE KUCIOTHI

29.JlnkapOOHOBEIC HACHIIICHHBIC KHCIOTHI

30. ManoHoBbI# 3¢up. OcoOEHHOCTH €r0 XUMUYECKHX CBOMCTB. CHHTE3bI Ha OCHOBE Na-
MaJIOHOBOTO 3(upa.

31. Xumuueckue CBOMCTBA HEHACHIIIEHHBIX JUKAPOOHOBBIX KHCIIOT.

32. ApomaTtnueckrue KapOOHOBBIE KUCIIOTHI.

33. OyHKUMOHANBHBIE MPOU3BOJIHBIE KAPOOHOBBIX KHUCJIOT: TaJOT€HAHTUIPUIIBL.
Homenknarypa. CriocoOsI monyueHus. XMMHYECKHE CBOMCTBA.

34. ®yHKIMOHANBHBIE TPOU3BOAHBIE KaPOOHOBBIX KUCIOT: aHTUApuasl. HomeHkatypa.
Cnioco0pl nosty4yeHusi. XMMUYECKHE CBOMCTRA.

35. OyHKIMOHAJbHBIE MPOU3BOJIHBIE KAapOOHOBBIX KHCJIOT: CJOXHBIE 3(UPHL.
Homenknarypa. CriocoOsI monyueHus. XMMHYECKHE CBOMCTBA.

36. OyHKIMOHATbHBIE MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT: amuabl. HomeHkmarypa.
Cnioco0pl nostyyeHusi. XMMUYECKHE CBOMCTRBA.

37. @yHKIMOHATIBHBIE MMPOU3BOIHBIE KapOOHOBBIX KUCIOT: THApa3uasl. HomeHkatypa.
Cnioco0bl nosty4yeHusi. XMMHUYECKHE CBOMCTRA.

38. dyHKUMOHAIBHBIE MPOU3BOJHBIE KAapOOHOBBIX KHUCIOT: HUTpWIbL. HomeHkiarypa.
Cnioco0p! nosty4yeHusi. XMMUYECKHE CBOMCTRA.

39. Hurpocoeaunenus. CTpoeHrne HUTPOTPyMIbl. AnudaTHUuecKrue HUTPOCOESTUHEHUS.

40. Buasl TayTomMepun B opraHuueckoi XxuMuu. [lpumepsi.

41. ApomaTtuueckue HuTpocoenuHeHusi. CriocoOb! moayueHusi. XUMHYECKHUEe CBOICTBA.

42. KucaoTHOCTb M OCHOBHOCTb OpraHMdeckux coenuHeHuil. I[lpumepsl. Bnusnue
3aMECTHUTENEN Ha KUCIOTHBIE U OCHOBHBIE CBOMCTBA.

43. Awmunbl. Kmaccudpukanms. dusmueckue cBoiictBa. [IpocTpaHCTBEHHOE CTpOCHHE
ankmiaMuHoOB. OCHOBHBIE U HYKJI€O(UIbHbIE CBOMCTBA aMUHOB.
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44. Anudatnueckue aMuHBI.

45. ApomaTH4eCKUE aMUHBI.

46. JlnazocoeIMHEHHS

47. A30COeIMHEHUS.

48. Peaknusa azocoueranus. Cunrtes azokpacuteneid. OCHOBBI TEOPUH IIBETHOCTH.

Paznen 3

1. Oxcukucnotel. Knacudukamus. Homenknarypa. M3omepus. XumMudeckue CBOMCTBA:
o0mrue u crienupuIecKue.

2. OnTuyeckass AaKTUBHOCTh OpPraHUYECKHUX COCIUHEHUW. YIEIbHOE BpaIllCHHE,
MOJICKYJISIPHOE BpalleHHsI. 3aBUCUMOCTD yIEIHHOTO BPAIICHUS OT Pa3INYHbIX (DaKTOPOB.

3. Onruyeckas wu3oMepusa. XupalbHbld UeHTp. Onrtuueckue wuzoMmepbl. [loHsiTHE
HYHAHTHOMEPOB, TuactepeomepoB. Mesodopma. PaieMmuueckas cmech, CIOCOOBI €€ pa3AeIeHHUs.

4. D- u L- HoMeHK1aTypa. DpUTPO- U TPEO- U30MEPHI.

5. R-,S-Homenknarypa. IlpaBuno mnpuoputetHocTH. HomeHknarypa onrudecku
AKTHUBHBIX COEIMHEHUN C HECKOJIbKUMHU XUPAIbHBIMU LIEHTPaMH.

6. Crepeoxumusi MOHO- U OHUMOJIEKYJISPHOTO HYKJICO(QHIBHOTO 3aMEIICHUs Yy
HACBILIEHHOTO aToMa yriiepoa. BaibIeHOBCKUI CTEPEOXUMUYECKUN UK.

7. Anberuio- U KeTO-KUCIOTHI.

8. AueroykcycHsiii 3pup. CtpoeHue. PeakiimonHas crmocoOHOCTS.

9. CuHTE3BI Ha OCHOBE ALIETOYKCYCHOTO 3(Hpa.

10. AMHHOKHCIIOTHI.

11. IlenTuael, OCNKU.

12. [lenTuaHbINA CUHTES.

13. Monocaxapuasl. Ctpoenue. Llukno-okcorayTomepus.

14. MoHnocaxapuibl. MeToJibl cHHTE3a. XUMUYECKHE CBOMCTBA.

15. lncaxapumsi.

16. Ilonucaxapuabl.

17. HomeHknaTypa reTepOlUKINYECKUX COEUHEHUN.

18. Asupununsl. Cunres. Peakuuu a3upuanHoB.

19. Oxcupans! (3nokcuabl). CuHTE3 KoJblia. Peakiy okcupaHoB.

20. 2H-a3upun. CunTe3 Koyiblia. MeToabl CUHTE3a TUMPaHOB. Peakiiuyu THUPaHOB.

21. TpexuneHHbIE TETEPOLUKIIBI C ABYMsI reTepoaroMaMu. CHHTE3 KOJIbLIa, PeaKIIUH.

22. MeTonbl CHHTE3a YETHIPEXWICHHBIX TETEPOLMKIOB C OJHUM Te€TepOaTOMOM.
JlakTOHBI, NaKTaMbl. OIEKTpOPUIbHOE U HYKICO(MUIBHOE PACKPBITHE KOJbIla B PALY
YETHIPEXWICHHBIX T€TEPOIIMKIIOB C OJHUM T'€T€POaTOMOM.

23. Metoasl cuHTe3a QpypaHa, mupposa, THodeHa.

25. DaekTpoduibHOE 3aMelIeHHE B psAy (ypaHa, mappoa, THoeHa.

26. A3omnbl. Metoasl nonyuyenus 1,2-a30710B.

27. Meroap! mostydeHust 1,3-a3010B (MMH1a30J1, OKCA30J1, THA30I1).

28. Peakuuu 3neKTpoQHUILHOTO 3aMEIIeHUs B a301ax. Peakiiuu O0KOBOI 11Ty B a30J1ax.

29. MeTtoapl cCMHTE3a KOHJACHCUPOBAHHBIX MATHWICHHBIX T€TEPOIIMKIIOB.

32. MeTonbl CUHTE3a MUPUIUHOB.

33. DnexTpoduIbHOE 3aMeIIEeHUE B STy MUPHINHA.

34. HykneoduibHOE 3aMEIIeHNE B sy TUPUINHA.

35. Peakiiuu OOKOBOI LIETIH B PSY MUPUJIMHA.

36. PeakiimonHas crmocoOHOCTh KOHJACHCUPOBAHHBIX TE€TEPOIIMKIOB

37. MeTonpl CHHTE3a MOHOIIUKIIMYECKUX U KOHJCHCUPOBAHHBIX JHA3UHOB.

38. Peakiuu 3aMenieHus B psAy MOHOIMKINYECKUX U KOH/IEHCUPOBAHHBIX JHA3UHOB.
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7.2.  Tewmsl nokmanos (pedepaton)
He npenycmorpeno

7.3.  Tewmbl NTUCHMEHHBIX PaOOT (THUITBI 32/1a4)

KonrponbsHast pabora Mo NpOBEpKE TEOPETHUECKUX 3HAHMA — IO BCEM TeMaM, C
UCIIOJIb30BAaHUEM yKa3aHHBIX BBIIIE KOHTPOJIBHBIX BOIIPOCOB.

O6pa3zern 3anannii 1 KP

1. Hanucath 1 Ha3BaTh BCE BO3MOKHBIE U30MEPHI JIsl COSAUHEHMUIA:
a) rekceH; 0) OKCUIPONaHOBas KUCIIOTA; B) TUXJIOPOCH30IT; T) ICHTAH.
2. Ha3Bath M0 MEXIYHApOJHON HOMEHKJIAType:

CH; CH;
|

a) CHy—C—C—CH,—CH; ©6) CH3—CH-CH—OH
|

CH;CH; CH3CH;
Z
B) CH3—|CH—C —q r) CH3—CH-CH2—NH,
|
CH,-CHj; CH3

3. Onpenenuth THI THOPUIU3AIMH BCEX YTICPOJHBIX AaTOMOB B COCUHEHUSX:

a) OyreH-2; 0) OyTuH-2; B) TONMyOJ; T') OyTeH-1-uH-3.

4. HammcaTh MeXaHU3M XJIOPUPOBAHHUSI 2-METHIITIPOIIaHA HA CBETY.

5. Hammmcatp Mexanu3m OpoMupOBaHUS IIPOTICHA B BOJIC.

6. Hammucath cxembl peakiuii 4-metuinneHnteHa-1 c: a) 6pomoBogopoom; 0) Bomoil (B
MIPUCYTCTBUU CEPHOU KHUCIIOTHI); B) IEPMAHTaHATOM KaJIHs; T') MOJTMMEPH3AIUH.

7. Jokaxxure, YTO MUPUAHH OTHOCUTCS K apOMaTHYECKUM COCTUHECHUSIM.

8. Hammmmrte peakmuum Toiyosia ¢ OpOMOM: a) Ha CBETy; 0) B MPHUCYTCTBHH Opomuaa
xenesa (I11).

9. Hamummure ypaBHeHUs peakiui 3-meTwnOyTaHoia-2 c¢: a) HaTpuem; O)
NEeHTaxJIopuaA0M (pocdopa; B) YKCYCHON KHUCIOTOM; I') AETHAPATALIUH.

10. Hammmmure ypaBHEeHHs peakiuii (peHosa ¢ XJIOPaHTUIPUAOM YKCYCHOW KHCIIOTHI: a)
0e3 karanuszaropa; 0) B IPUCYTCTBHU KaTainzaTopa (Kakoro?)

11. OcymecTtBuTe nipeBpaiienne GpeHomna B 2,4,6-TpuHATPOPEHOI.

12. Hanummre ypaBHEHUS peakIMi MEHTaHOHA-2 C a) BOCCTAHOBJICHHUS; 0) CUHMIBLHOMN
KHCIIOTOM; 0) THAPOKCUIIAMHUHOM; B) METaHOJIOM.

13. Ha mpumepe OyTaHaisl HalWIIUTE YpPaBHEHHE W MEXaHU3M PEAKIUU allbJOJLHO-
KPOTOHOBOM KOHJICHCAIIUH.

14. Hannmmre ypaBHEHUs peakuuii 2-METHIIIIPONAHOBOM KUCIOTHI C:  a) IIEJI0YbI0; 0)
neHTaxyuopuaoM gocdopa; B) MeTaHoIOM; T) aMMHaKoOM (t°); 1) XJIOpOM Ha CBETY.

15. HanumuTte ypaBHEHUS peakiuili 2-OKCMOyTaHOBOM KHUCIOTHI C a) HIENOYblo; 0)
neHTaxyiopuaoM Gocdopa; B) HATpHUEM; T) aMMHAKOM (t°); 1) XJIOpOM Ha CBETY.

16. OOBsACHHUTE, YTO TAaKOE ONTHYECKass M3oMepus. Hamumure onTudeckue u3oMepsl 2-
OKCHUIIPOIIAaHOBOM KHUCJIOTBHI.

17. O6BsicHuTe, 4TO Takoe TayToMepus. [IpuBenure mpumep.

18. Ha mpumMepe TII0K03bI MOKAXHUTE, KAK OCYIIECTBIISIETCS 00pa3oBaHUE MUPAHO3HBIX U
bypaHO3HBIX (HOPM.
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19. Hamumure ypaBHeHUs peakuuii o-D-riroxkonupano3sl ¢ a) meranosoMm (HCI) 0)
MOJUCTBIM METHJIOM; B) XJIOPAHTMJIPUIOM YKCYCHON KUCIIOTBHI.

20. Hanmumure ypaBHeHHs peakuuii 3-metwnanwimHa c: a) HCl ; 6) xjopaHrumpuaom
YKCYCHOM KUCIJIOTHI 0€3 KaTalu3aTopa; B) XJIOPAHTMIPUIOM YKCYCHOH KHCIOThHI B IPUCYTCTBUH
AlCls.

2]1. HamumuTte ypaBHEHHUs peaklUil 2-aMHHONPONAHOBOW KHUCIOTBI C a) COJITHOM
KHCJIOTOH; 0) 111€JI04YbI0; B) 3TAHOJIOM; T') IPU HarpPEBAHUU.

22. JlokaxxuTe apoMaTUYHOCTh MUPPOJIA.

23. HanumnTte ypaBHEHUE peaklivy alKWINPOBaHUs PpypaHa. YKaKUTe MEXaHU3M.

24. Ocy1ecTBUTE NPEBPALLECHUS:

Oy
o p by g Ny rc%»ﬂa—»Z’ HzoE—»fﬁET e ST

HC
— 3%—»1&@—»1{ s S |

25. llpenynoxute cxemy CuHTE3a OEH3MIIOBOrO CIUpTa U3 OEH30a.

26. Hamumure cTpyKTypHYIO (hopMyiy opraHmueckoro emiectsa cocraBa CsHi,, ecnu
U3BECTHO, YTO IMpPU €ro XJOPUPOBAaHMM TOJIYYAeTCs] NPEUMYIIECTBEHHO TPETUYHOE
XJIOPIPOU3BOJIHOE, a IPU HUTPOBAHUH - TPETUUHOE HUTPOCOETUHEHNUE.

27. PaccTaBuTh B psijl MO yBEIUYCHHUIO KUCIOTHBIX CBOMCTB. OOBSICHUTS.

BOJ1a, METWJIOBBIN CIIUPT, GEHOI

28. PaccTaBuTb B psAJl 110 YBEJIUYEHUIO OCHOBHBIX CBOMCTB.

AHWINH, N-HATPOAHWJIMH, N-XJIOpaHWINH. OObACHUTD.

7.4. Obpazen coaepaHusl dK3aMEHAIIMOHHOTO Owiera (MpU HAIWYUHM HK3aMEHa IO
JTUCILIUTIIINHE)

®Broy BO «IOHEIKHUII TOCYJAPCTBEHHbBII YHUBEPCUTET»

XuMu4eckuil pakyibTeT

CriennanbHOCTB: 04.05.01 @ynoamenmanvnas u  NPUKIAOHAA
xumus
Creunanusanusi: DynoameHmanvHas U NPUKIAOHAA XUMUA
IIporpamMma oAroToBKH: Ilpozpamma cneyuanumema
Cemectp 3
VYuyeOHast qUCIUIUIMHA Opzanuueckas xumus
BUJIET Ne 1
1. Tunsl rubpun3anyy aToMa yriepojia B OpraHMueCKUX COETUHEHUSIX.
2. XUMHYECKHE CBOMCTBA TNEHOB.
3. [IpuBeauTte cxemy ¢ MHTE3a U30MEPHBIX HUTPOTOJIYOJIOB U3 O€H301a.

YTBepKeHO Ha 3aceaHuM Kaeapbl OMOXUMUHU U OPraHUYECKOW XUMHUU

2

[Iporokon Ne oT,, roaa

3aB. kadeapoii

JK3aMeHATOP
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B cnyuae Benenust yueOHOTO mpoiiecca ¢ HUCIOJIB30BAHUEM JJIEKTPOHHOTO OOyuYeHUs U
JTUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH, COJIEp)KaHWe OWieTa MOXKET OTIUYAThCS OT
MPUBEIEHHOTO.

8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYVUHAIOT ObYHAIOIIIMECA

OOmiast oreHKa 3HAHUM 00ydaIOUIMXCs MO0 TUCHUIUIMHE TpoBoauTcs mo 100-0anmpHON
IIKaJe WCXOJ W3 MAaKCHMyMa, NPHUBEICHHOro B Tabuuie Hike. OpraHn3anioHHO-ydeOHas
paboTa B ayAMTOPUHU OIICHUBAETCS HAa OCHOBE TAKMX KPUTEPHUEB KaK IOCEIIAEMOCTh 3aHITHH,
CBOEBPEMEHHOE M Ka4eCTBCHHOE BBINIOJIHCHHE [OMAIIHUX 3aJaHWi, AKTHBHOCTH BO BpPEMS
NPOBEICHUS JIEKIIMOHHBIX M TPAKTUYECKUX 3aHATHHA (ydacTHe B OOCYKICHMHM TEKYIIEro MU
HPOWICHHOTO MaTepuaia, perieHne 3a1a4 1 T.11.).

Howmepa pazgenos Buner pabot Maxcnmanbaoe
KOJIMYECTBO 0assioB
BrinonaeHne 1abopatopHbIX paboT 10
CamocrositenpHas pabora 10
1,2,3
KoHTpoabHbIe paboThI 30
NTOI'O 50
DK3aMeH 50
OOmmii uTOT 3a cCeMecTp 100

CooTBETCTBUE OAIIOB OLIEHKE

Ornenka 1o naTHOAILHOM IIKajIe
KomnunuectBo 6a11oB "
s 100 ECTS | DOxzamen, nuddepeHnmpoBaHHbINA 3auer
3a4eT

90-100 A OTIIMIHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C XOpotHo 3a4TEHO
70-74 D 3a4TCHO
60-69 E YAOBIETBOPUTEIHHO ATTOHO
35-59 FX HE 3a4TCHO

0-34 v HEYJIOBJICTBOPUTEIHHO e 3a9TOHO

9. OBECIIEUEHHME OBPA30OBATEJIBHOI'O ITPOLIECCA JJIA JIUL C
OI'PAHMYEHHBIMHN BO3MOXHOCTAMU 310POBbA 1 MTHBAJIM/IOB

B xozxe peanuzanuu QUCIUIUTMHBI UCTIOIB3YIOTCS CIEAYIONINE JOMOIHUTEIBHBIE METOIbI
00yYeHHsI, TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOU aTTECTAlMK O00yJaIONIUXCs B
3aBUCHUMOCTH OT UX WHANBUAYATHHBIX OCOOCHHOCTEH:

1) JUIA CIENBIX U CIIA0OBUIAIINX:

- TeKIUU O(OPMIISIOTCS B BHIE OSJIEKTPOHHOTO JOKYMEHTa, JTOCTYIMHOTO C
MTOMOII[BIO0 KOMITBIOTEPA CO CIIeIUATHN3UPOBAHHBIM IMPOTPAMMHBIM 00ECIICUCHUEM;

- JUIS ~ BBINIOMHEHWsS]  3aJlaHdsi TpU  HEOOXOAMMOCTH  MPEAOCTaBISICTCS
YBEJIMYUBAIOIIEE YCTPOMCTBO; BOZMOKHO TaK)KE UCIOJB30BaHUE COOCTBEHHBIX YBEITMYUBAIONTUX
YCTPOWCTB;
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- MICEMEHHBIE 331aHMs O(POPMIISIOTCS YBETHUCHHBIM IIPU(TOM.

2) JUTSI TITYXHX U CIIa0O0CTBIIIAIINX

- JIEKIUU 0OPMIISIFOTCS B BUZE DJICKTPOHHOTO TIOKYMEHTA;

— MUCbMEHHBIC 3a[aHUs BBIIOJIHAIOTCS Ha KOMITBIOTEPE B MUCHMEHHOM (hopMe;

- 9K3aMEH NPOBOAWTCS B IHCBMEHHOM (opmMe Ha KOMITBIOTEpPE; BO3MOXKHO
npoBesieHue B (hopMe TeCTHPOBAHUS.

3) JUISL JTUI] C HapyIICHUSIMH OTIOPHO-ABUTAaTENIFHOTO arapara:

— ek  OQOpMIISIIOTCS B BHUJAE DSJCKTPOHHOTO JOKYMEHTA, JOCTYIHOTO C
HIOMOIIBIO KOMITBIOTEPA CO CIIEIUATHM3UPOBAHHBIM MPOTPAMMHBIM 00€CIICUCHHUEM;

— MUCbMEHHBIE 3a[aHUs BBITIOJHAIOTCS Ha KOMITBIOTEPE;

- 9K3aMEH U 3a4€T MPOBOJATCSA B YCTHOW (pOpMe MIIM BBIITOJIHSIOTCS B MUCHMEHHOM
¢dopme Ha KOMITBIOTEPE.

ITIpn HeoOXOOMMOCTH MPEAYCMAaTPUBACTCS YBEIMUCHHE BPEMEHH JJIsI IOATOTOBKH
OTBETA.

[Mpouenypa  mpoBeneHHs  MPOMEXKYTOYHOM  arTecTaiud A OOydarommxcs
YCTaHABIMBACTCS C Y4YETOM HMX HHIUBUAYIBHBIX TCHXO(H3MYECKHMX OCOOEHHOCTEH.
[TpomexxyTodHas aTTeCTalUs MOKET MIPOBOANUTHCS B HECKOJIBKO ITAIIOB.

[IpoBenenne mpoueaypsl OLEHUBAHHUA pPE3YyJIbTaTOB OOYyYEHHUS JIOMyCKaeTcs ¢
UCTIONIb30BAaHUEM JMCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.

ObecneunBaeTcst JOCTYI K UH(GOPMAIIMOHHBIM U OubImorpaduyeckuM pecypcam B CETH
WuTtepHer g kaxaoro oOywaromerocs B (opmax, aJanTUPOBAHHBIX K OTPAaHWYCHUSIM HX
3JI0pOBbsI U BOCTIPUSATHSL UHPOPMALIUH:

1) JUIA CIENBIX U CIIA0OBUIAIINX:

— B IIEUYaTHOHM (popMe yBETHUEHHBIM MIpU(TOM;

- B (hopMe 3IEKTPOHHOTO JTOKYMEHTA;

2) JUTSI TITYXHX U CIa00CTBIIIAIINX

- B IIEYAaTHOH (opme;

- B (pOpMeE IEKTPOHHOTO JOKYMEHTA.

3) JUTs 00y4aIOMUXCs ¢ HAPYIICHUSIMUA OTTIOPHO-ABUTAaTEILHOTO armapara:

- B TIe4aTHOU (opme;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE YUEBHOI'O ITPOLECCA

JlekuMOHHBIE 3aHATUS TPOBOAATCS B ayJWTOPHM, OCHAIIEHHONM MYJIbTUMEIUNHON
TEXHUKOM U Jockoil. JlaGopaTropHble 3aHATUS MPOBOAATCS B Yy4yeOHOW nabopaTopuu
«Opranuueckas XuMusi 1 OMOJIOrHYECKasi XUMUS», OCHAILIEHHON crielinaabHbIM 000pyJOBaHUEM,
U B KOMIIBIOTEPHOM KJ1acce, 000pYJ0BaHHOM KOMIIbIOTEPAMHU C JIMIIEH3MOHHBIM MPOTrPAMMHBIM
o0ecrieueHueM, T0CTYIOM K ceTd MIHTepHeT, cToIaMu, JOCKOM.

JUisi caMOCTOSITENTbHOM paboThl MCIIOJIB3YIOTCSI TEKCTOBBIE U 3JIEKTPOHHBIE PECYpChI
HayuHoli OuMOnMOTEKM YHHMBEpPCUTETa M APYTUX AJIEKTPOHHBIX OMOIMOTEYHBIX 0a3 JaHHBIX,
yueOHO-MEeToI4ecKoe 0OecreueHue.

1. PEKOMEHAYEMAA JINTEPATYPA

OcHoBHasi iMTEpaTypa

1 WBanos, B. I'. Opraanueckas xumusi / B. I'. IBanos, B. A. I'opiienko, O. H. I'ea. - 6-¢
n31. - Mocksa : Akagemust, 2010. - 621 c.



19

2. Opranuyeckas XuMmusg. TeopeTUYEeCKME OCHOBBI W 3aJaHus Il ayJuTOPHOU U
CaMOCTOATENIbHOU paboThl : yueOHoe mocobue / cocraButenu: O. B. bapanosa, U. JI. Onapiok,
B. C. Hopomkesuu, H. T. Maneesa. - {oneuk : lonHY, 2018. - 216 c.

3. PeytoB, O. A. Oprannueckass XUMHS . YYECOHHK [JISI CTYJCHTOB BBICIIUX y4YEOHBIX
3aBe/ICHUH, 00YyJaIoNIXCsl IO HampaBleHUIo U crenuanpbHocTd "Xumus" / O. A. Peyrtos, A. JL.
Kypm, K. I1. Bytus. - 3-e u3z. - Mocksa : BUHOM. Jlabopatopus 3Hanuii, 2010. - 567 c.

4. Tropuna, T. I'. Karanu3 B oprannyeckoil xumun. KuneTnka KaTaluTHYECKUX PEaKIMil
: yaebnoe nocodbue / T. I'. Tropuna, M. A. CunenvuukoBa, C. I'. baxtun ; Honenk : JJoaHY,
2018.- 107 c.

5. Heiinann, Osip . Opranndeckas xumus : [ Y4eO. uisi XUM. CHEUaIbHOCTEH BY30B] /
O. 5. Hefimanna. - M. : Beici. mk., 1990. — 750 c.

6. Illennpux A.H., KocmbiHun B.B., bapanoBa O.B. CnekrTpanbHble METOIbI
UCCIICIOBAaHMS B OPraHUYECKOM XMMUU U OMOXUMUH: y4eOHO-MeToIu4eckoe rnocooue, Jlonenk:

TlowHY, 2012.- 119 c.

12. NHOPOPMAIIMOHHBIE PECYPCHI

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. HeoOxonuma ycTaHOBKa MPOrPaMMHOTO
oOecrnieyeHus. — TeKCT: ANEKTPOHHBIH.

2. eLIBRARY.RU: HayuHas snekTpoHHast 6ubanoTeka: cailT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mata oOpamenus: 01.09.2023). — Pexxum noctyma: st aBTOPU3OB.
IOJIb30BaTeNEH. —T€KCT: JIIEKTPOHHBIN.

3. Hayunass snextponHast OubOmmoreka «KuGepJleHmHka»: caiit / Accomnmamms
«OtkpbiTas Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/. — Pexum nocryna:
CBOOOAHBIN. — TEKCT: 37IEKTPOHHBIM.

4. DNeKTPOHHO-OMOInOTeYHAs cucrema «JIanb»: [caiit]. - URL:
https://e.lanbook.com (mara o6pamenus: 01.09.2023). — Pexum gocTyma: ajis aBTOPU3OB.
nosb3oBaTenen. — TeKCT: JIeKTPOHHBIM.

5. IBC KOpaiit: snektpoHHas OMOIMOTEYHasi cucTema: caWT. — Mocksa, 2013. —

URL: https://biblio-online.ru (nata obpamenus: 01.09.2023). — Pexxum noctyna: A aBTOPU30B.
IIOJIb30BaTeNe. — TEeKCT: 2JEKTPOHHBIN.

6. DyeKTpoHHO-0MOanoTeunasi cucrema Jloul'Y: caiitr / ®T'BOY BO «lonl'Y». —
Hownenxk, 2016- . — URL: http:/library.donnu.ru/ (mata o6pamenus: 01.09.2023). — Pexum
JocTyna: cBOOOIHBIN. — TeKCT: AMeKTPOHHBIN.

7. DJeKTPOHHBI KaTajgor Hayunoii Ombnmoreku Jlonl'Y: pasmen caiita / Hb
Houl'V. — Texct: snextponusiii // DbC {onl'Y: caiir. — URL: http://library.donnu.ru/catalog/
(mara ooOpamenus: 01.09.2023). — Pexum gocTyna: TOHUCK CBOOOJHBIN, 3JIEKTPOHHBIC
JIOKYMEHTBI — J1s Ttosib3oBaTenen JJonl'y.

8. daexTponnblii apxuB Jonl'Y: pasmen caiita / Hb Jlonl'Y. — Tekcr:
anektpoHHsli // OBbC Jlonl'Y: caiit. — URL: http://repo.donnu.ru/ (mata oOpaiieHus:
01.09.2023). — Pexum goctymna: CBOOOIHBIN.

13. [TPOT'PAMMHOE OBECIIEUEHUE

1. Windows 7 PRO (xopnoparusHas aunen3us oY Ne 46484614)
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2. Microsoft Office (kopnopatusHas smnen3us JJorl'Y Ne 46472919)

3. Microsoft Visual Studio (yiuniensust nporpammsl Dream Spark mist Beicmmx yueOHbIX
3aBECHUI)

4. AwnrtuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nuuenszun GPL, Apache,
BSD niist cB0OO0AHOTO MPOTPaMMHOTO 0OECTICUCHHUS).
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