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1. Henau ocBoeHHMs JMCUMILINHBI.

K ocHOBHBIM HeIsIM OCBOCHHUS ITUCUMIUIMHBI « OpraHudecKas XUMHUs) CIEAYET
OTHECTH:
— J1aTh CTYJAEHTAM 3HAaHUs OCHOBHBIX TEOPETHUYECKHUX IIOJIOKEHHUM OPraHuYeCKOn
XUMUH (O CTPOEHHM, CBOMCTBAX M PEAKIUOHHOW CIOCOOHOCTH Ba)KHEUIIUX
KJIACCOB OPTraHUYECKUX COCTUHEHUN);
— OOyYHTh CTYJEHTOB HAaBBIKAM IIPAKTUYECKOH padOThl C OpPraHUYECKUMHU
BEIIECTBAMHU, XUMUYECKOU MOCyA01 U Tprudopamu;
— cOpMHPOBATh y CTYACHTOB LIEIOCTHYIO CUCTEMY XUMUYECKOTO MBIIILICHUS.
— MOATOTOBUTH CTYJEHTOB K JIESITEIbHOCTH B COOTBETCTBUM C KBaTU(PUKALIMOHHON
XapaKTepUCTUKON OakanaBpa Mo HAMpaBIEHUIO.
K ocHOBHBIM 3agayaM OCBOEHHUS NUCHUIUIMHBI « OpraHnyecKkas XUuMUs» CIETyET
OTHECTH:
— TIOJIydYeHHE CTYJEeHTaMW 3HaHUM 00 OCHOBHBIX KjaccaXx OpPraHMYeCKHX
COCJIMHECHUN;
— IIOJy4YE€HUE CTYJCHTAMU 3HAaHUM O B3aUMOIIPEBPALICHUSIX OPraHUYECKUX
COEIMHEHUH, TUIIAaMH peaklui, HanboJiee BaXKHBIMU MEXaHU3MaMU;
— PacKpbITUE CBSI3U AMCLUUIUIMHBI C IPYTMMHM XUMHUYECKUMHU U OHOJIOTMYECKUMU
AUCUMITTIMHAMM, (PU3UKOM, XUMUUECKON TEXHOJIOTUEH U JIp.
— OCBOEHME CTyJIeHTaMH 0a30BBIX METOJOB U IPUEMOB pabOThl C OPraHUYECKUMU
BEIIECTBAMHU, OCBOUTb COBPEMEHHBIX METOJOB pAa3JCIICHUs, OIPEIEICHHUs
KOHCTaHT M J10Ka3aTelIbCTBA CTPOCHUS OPTaHUYECKUX COCIMHEHUN;
— OCBOCHHE CTYACHTaMM 3HAHUH MO TEXHUKE O€30MacHOCTH Hpu paboTe ¢
XUMUYECKUMU BELIECTBAMU.

2. Mecto mucuniuinabl B ctpykrype OOII 6akanaBpuara.
HNuctuminaa  «OpraHdyeckass — XUMHSI» OTHOCHTCS K  YHCIY
po¢eCCHOHANILHBIX YUEOHBIX AUCIUILINH 0a30Boi yacTh bioka 1 «JlucuuminHb
(Momymn)» OCHOBHOM 00pa30BaTeIbHOM MpOrpaMMbl OakajlaBpHUara.

Hucnnminaa  «OpraHudeckas XUMHS»  B3aUMOCBSI3aHA  JIOTHYECKH |
COJIEP)KATEITbHO-METOAUYCSCKH CO CICAYIOMHUMH JTHUCIHMIUIMHAMA W TPaKTHKaAMHM
OOII:

B 6a3zoeo0ti wacmu bnoka I

— OO111as 1 HeOpraHUYeCcKask XUMMUsI,

— OOmast 6Moa0TUsl ¥ MUKPOOHOJIOTHS,

— brnoxumug,

— OCHOBBI OMOTEXHOJIOTHUH,

— OCHOBBI MOJIEKYJISIPHOUM OHOJIOTHH.



B eapuamusnou yvacmu bnoka 1
— OCHOBBI TEHHOUM UHXEHEPUH,
— MonexynsipHasi 1 KJIeTOYHasi OMOTEXHOJIOTHS,
— AHanuTruyeckas XuMus U PU3NKO-XUMUYECKUE METObl aHAJIN3A,
— Kommnongnas xumus,
— XuMHST OMOJIOTMYECKY aKTUBHBIX BEIIECTB,

B oucyunnunax no evibopy bnoka I:
— Knetounpsle TEXHOIOTHH,
— OCHOBBI pa3pabOTKU JTEKAPCTBEHHBIX CPEJICTB,
— Meroasl cepTuduKkayii 1 KOHTPOJIA B OMOTEXHOJIOTUUECKOM TIpoIiecce,
— MenunuHckas OMOXHUMUS,
— CoBpeMeHHBIE METO/Ibl aHAJIM3a B OMOTEXHOJIOTHH,
— OHU3NKO-XUMHUUYECKHE METO Bl McciaeqoBanus bAB.

3. IlepeyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHS MO TUCHMUILINHE
(MoAay/110), COOTHECEHHBbIE C IVIAHUPYEMBbIMH pe3yJibTaTaMU OCBOCHMSI
o0pa3oBaTe/IbHOI MPOrPpaMMBbl.

B pe3ynpraTe oOCBOCHUS JIUCHUIUIMHBI (MOIyssl) Yy OOydYaroniuxcs
bOpMUPYIOTCS  CICAYIOIIME KOMIIETEHIIMM W JOJDKHBI  OBITh  JOCTUTHYTHI
CICAYIOIINE Pe3yabTaThl OOy4YEeHHUS Kak dTan (GOPMHUPOBAHHUS COOTBETCTBYIOIIUX
KOMIIETECHIHI:

B pe3yabTaTe ocBOeHUs

o0pa3oBaTe/IbHOM
Kon IlepedyeHb MIaHNPyeMbIX Pe3yJbTATOB
NPOrpamMmbl
KOMIIeTCHIIM U . 00y4YeHus1 0 JMCUMILINHE
00y4Jarouuiics 10/KeH
00J21aTH

OIlIK-2 CIIOCOOHOCTBIO U 3HATh:
FOTOBHOCTBIO MCIIOJIb30BaTh e [paBuja U MOAXOJBI K 00paboTKe
OCHOBHBI€ 3aKOHBI pe3yIbTaTOB, MOJYUYEHHBIX B
€CTECTBEHHOHAYYHBIX SKCIIEPUMEHTAIBLHOU paboTe
AUCIUIIIIAH B ® OCHOBHBIE BUJbI JJAOOPATOPHOM MOCY/IBI U
npoeCCHOHANBHOM npuOOpPOB AJIsi MPOBEJCHHS CHHTE3a
JEeSATENbHOCTH, IPUMEHSTh OpPTraHMYECKHUX BEIIECTB
METO/Ibl MATEMATUYECKOTO | yMeTh:
aHalln3a u MOJCIMPOBAHUA, e Ha3BIBATh OPTAaHUYECKUE COEOUHEHUS I10 UX
TEOPETUUYECKOTO U dbopmymam
IKCICPUMCHTAIEHOT'O e 000OCHOBaHHO BBIOMpATh METOUKY
HCCICAOBAHMA TIOJTyYEHUs], BBIACIICHUS, OUYUCTKH U

UACHTU(DUKAIINH T€X WU HHBIX
OPraHUYEeCKUX COCTUHEHUIN




BJIAJ1€Th:

po(heCcCUOHATBLHOM TEPMHUHOIOTHUEH
HaBBIKAMU MPOBEICHHUS] XUMHUYECKIX
peaKIuii U APYruX MPOLECCOB U ONEPAIii,
UCTIOJIB3YEMBIX B ITPETIapaTUBHON
OpraHNYeCKON XUMUU

OIIK-3

CIIOCOOHOCTBIO
HCIOJIb30BATh 3HAHUSA O
COBPEMEHHOU pu3nuecKoi
KapTUHE MUDA,
MIPOCTPAHCTBEHHO-
BPCMCHHBIX
3aKOHOMEPHOCTSIX,
CTPOEHHH BEIECTBA JJIs
MOHUMAHUS OKPYKAIOLIETO
MHpA U SIBJICHUN ITPUPOIBI

3HATb:

OCHOBHBIE KJIACChl OPraHMYECKUX
COEIMHEHUN

OCHOBHBIC THUIIbI peaKum‘/’I 1 UX MEXaHU3MbI

OTpeAEIATh NPUHAJIEKHOCTh COETMHEHUS
K ONPEJEeNIEHHOMY KJIacCy

oTpeseNsATh Hauboee XxapakTepHbIe
XUMHUYECKHE CBOMCTBA M MEXaHU3MBI
peakuuii OpraHMYecKrX BEIIEeCTB MO UX

dbopmynam

BJAJ€Th.

3aKOHOMEPHOCTSIMU BIIUSTHUSI CTPYKTYPBI
OPraHMYECKUX COCIMHEHUN Ha UX CBOMCTBA

4. CTpyKTYypa M coJep:KaHHe TUCHUIINHBI.

OOmast TpyA0eMKOCTh NUCIUIUIMHBI COCTAaBISICT 8 3a4eTHBIX CIUHMUII, T.C.
288 akagemMuueckumx dYacoB (M3 HUX 162 waca — camocTosiTeNbHas paboTa

CTYJCHTOB).

Ha mepBoM Kypce BO BTOPOM CEMECTPE BBIACISICTCS 4 3a4ETHBIC CIMHMIIBI,
135 akagemudeckux yacoB (u3 HUX 81 yac — camocTosTebHas paboTa CTYICHTOB).

Ha BTOpOM Kypce B TpeTbeM ceMecTpe BbIICIACTCS 4 3a4eTHBIC CIIMHMIIBI,
153 akagemudeckux vaca (u3 HUX 81 yac — caMocTosiTeIbHas paboTa CTyICHTOB).

Pazgensl gucuumiubbl «OpraHuyeckass XUMUsS» HM3y4aloTcs Ha TEPBOM H
BTOPOM Kypcax.

Bropoii cemecTp: nekiun — 2 Jaca B HeAenmio ¢ 1 mo 6 Hemenu v 1 9 B
Hezemo ¢ 7 mo 12 menenu (18 wacoB), mabopaTopHbie paboThl — 1 yac B HEJENIO ¢
7 no 12 wepenu u 5 yacoB B Heaemo ¢ 13 mo 18 Henmenu (36 yacoB), dopma
KOHTPOJIS — 3a4€T.

Tpetnii cemecTp: neknuu — 4 yaca B Heaemio ¢ 1 mo 13 Hegenu u 2 gy Ha 17
Henene (54 ygaca), nabopatopHbie paboTel — 4 4 B Henento ¢ 14 mo 16 Hexenu, 2 9
Ha 17 Henene u 4 yaca Ha 18 Henene (18 yacoB), hopma KOHTPOJISI — IK3aMEH.

CrpykTypa u coaepkaHue TUCUUILUIMHBI « OpraHuyeckasi XuMHUs» Mo CpoKam
1 BUJ1aM paboTel oTpaxeHsl B [Ipunoxenuu 1.




Conep:kanue pa3aesioB JUCHUILIMHBI
Bmopou cemecmp

Tema 1. Teoperuyeckue 0CHOBBI OPraHUYEeCKON XUMHHU

[Ipenmer opranumdyeckod XuMuh. (OCHOBHBIE TMOJOXKEHUS  TEOPUU
XUMHUYECKOTO CTPOEHUSI opraHnveckux coeaunenuit (A. M. bytnepos).

[ToHsiTHE ANEKTPOHHOM MJIOTHOCTU U OPOUTANIEH, UX TUIIBI U THOpUOM3ALIHSL.
CrtpoeHue 3JeKTPOHHONW OOOJOYKM aTOMOB, TMOHATHE BAJIEHTHBIX 3JIEKTPOHOB.
Tunbl XuMHUYECKUX CBA3€H B OPraHUYECKUX COCIAMHEHUSX: MOHHAs, KOBAJICHTHAs
(monstpHasi M HEMOJSpHAs; G- U T-CBSI3M).

OnekTpoHHble A(PdekThl 3amMecTuTeNel (MHIYKTUBHBIA W ME30MEPHBI;
3 PeKT ConpsKEHUsI) U UX COBMECTHOE JICHCTBUE.

IToHATHSI OCHOBHOCTHM M KUCIOTHOCTH: KHCJIOTHI bpeHcrena u JIbtonca; cuna
KHUCJIOT U OCHOBAHUH.

[lonsTne o0 MexaHW3Max peakiui, Kiaccudukamuss peakuuid B
OPraHUYECKON XUMHHU.

N3omepust  MOJIEKYJ ~ OpPraHMYECKMX  BEIIECTB:  CTPYKTypHas U
NpOCTpaHCTBEHHasi (MOHSATHE XUpAIbHOCTH, R,S-HOMeHkmarypa, GopmyJibl
®duiiepa, NOHITHE O YHAHTHOMEPAX, IMACTEPEOMEpax, paleMare u Me3o-popme).

Tema 2. Ajakasbl. Sp>-ruOpuau3anus aTtomMa yriepoia B aJKaHax.
N3omepusi, roMOJIOTUUECKHM psiji aJKaHOB, ero o01mas Gpopmysia 1 HOMEHKIATypa
HNIOITAK. IloHaTHEe TEpBUYHOTO, BTOPUYHOTO, TPETUYHOTO U YETBEPTUUHOIO
aToMoOB yriepoa. Paaukansl (aKWibl): ONpEAETICHUE U Ha3BAHUS.

CrocoObl  MOMy4YeHUsT allkaHOB: W3 HEMPEACNbHBIX YTJIEBOJAOPOJIOB,
raJIOTeHIPOU3BOIHBIX, abJIETUIOB, KETOHOB U KapOOHOBBIX KUCJIOT.

XHWMHUYECKHE CBOMCTBA QJKAHOB: PEAKUHUH PAJAUKAIBHOTO 3aMEILCHHS
(MexaHu3M peakiuu raJjOreHUpPOBaHHUS; cynb(doraioreHupoBaHue,
CyNb()OOKHCICHNE, HUTPOBAHHUE, COOTHOIIEHHE MPOIYKTOB PEAKIMHU), PEaKIUU
OKHUCJIEHUS U IETUIPUPOBAHUSI.

Tema 3. Iukioaakanbl. Sp>-ruOpuaM3anyds aToMa yriepoaa B
uKIoankaHax. M3oMepusi, TOMOJOTMYECKHHA Psi IUKIOAIKAHOB, €ro oOmas
dopmyna u Homenkimatypa HWIOITAK. Ctpoenue wmonekya IUKJIONpOMaHa
(yrnoBoe HampspkeHue baifepa, moHsATHE OaHAHOBBIX CBsI3€l) W IUKIOTEKCaHA
(xoH(pOpMAIIUK MOJIEKYJIbI, aKCUATbHBIE M SKBATOPUATIHHBIC 3aMECTUTEIH ).

Cnoco0bl MOTyYeHUs [IUKIOATKAHOB: U3 IUKINYECKUX MPEIIIECTBEHHUKOB
(U3 HempeneabHbIX YIJIEBOJOPOAOB, FaJOr€HIPOU3BOIHBIX, AJIBJEIHIOB, KETOHOB
u KapOOHOBBIX KHCJIOT) u AlUKINYECKUX pEeAIIECTBEHHUKOB
(BHYyTpHUMOJIEKYJIsIpHas peakius Bropua, nuponus coneid TUKapOOHOBBIX KHUCIOT,
peakius {unbca-Anbaepa).

XHUMHUYECKHUE CBOMCTBA IUKIIOATKAHOB: PEaKI[MU PaIUKATHLHOTO 3aMEILICHHS
(ramoreHupoBaHue; CyJb(poraaioreHUpoBaHue, CyJIb(POOKUCICHUE, HUTPOBAHMUE;
COOTHOIIEHHE MPOAYKTOB PEAKIIMHU), PACKPBITHUS 1IMKJA, PEaKIUU OKUCICHUS U
JNETUAPUPOBAHMUSL.



Tema 4. Texnuxa Oe3omacHocTM mnpu padore B XUMHYECKOH
Jadoparopuun. Jlaboparopuas nocyaa. O0ine npaBuia HaXOXKIECHUS U paOOThI
B nabopatopuu. I[IpaBuna pabGotel ¢ mnpoOupkamu. IlpaBuna paboTel co
COUPTOBBIMU Topenkamu. [lpaBuna yTuiauzanud OTXOJOB KHUCJIOT, LIENOYEH,
OpraHUYeCcKUX PacTBOPUTENEH U JErko BociiaMeHsomuxcs xxuakocreit (JIBX).
[IpaBuna pabGoThl C KUCIOTaMHU W IIEJIOYaMH, MpaBUiia UX HEUTpalU3aluu U
00pabOTKH O0XOroB. YCTpPOWCTBO U MpaBuja pabOThl C BBITSKHBIM IIKadOM.
[IpaBuna xpaHeHust U paOOTHl CO MIETOYHbIMU MeTamaMu. [IpaBuna TymeHus
BO3rOpaHuii  paznuuyHoi  mnpuponsl. IlpaBuna pabotel ¢ mpubopamu,
HaxoJsUIMMuUcs noJ BakyymoM. IlpaBuiia xpanenus: u pa6otsl ¢ JIBXK. IIpaBuna
paboThl C XJIOPOPraHUYECKUMU COEAMHEHHUSIMU, OpoMoM, OEH30J0M U
meTaHoJioM. [IpaBuiia paboThl CO PTYThIO U MpaBuia €€ yTUIU3alUH.

Bunbl nocypl, UCTIONB3yeMOM B XUMHUECKOU JTabopaTopuu (CTEKIsTHHAS,
dapdoponasi, mnactukoBas). [IpaBuna MbITes naboparopHoit mocyasl. Lnmuder
(xepH, My(dTa) U1 MX OCHOBHbIE pa3Mephl. HazHaueHue paznuyHON MOCYIbI B
XUMHUYECKOM J1abopaTopuu: MPOOUPKU, CTaKaHbl, KOJIOBI (KPYIJIOJOHHBIE,
IUIOCKOJIOHHBIE, TPYUIEBUIHBIC, KOHHYECKHE, OJHOTOpJIbIE, MHOTOrOpIbIE,
Bropria), nepexomgnuku, damku Iletpu, BOpOoHKM (HaJWBHBIC, HACHIIIHbIE,
KameybHbIe,  JICNUTENbHbIC),  (QuiabTpel  (cTekisiHHBIE,  (apdopoBbIe),
XOJIOIUILHUKH, Ie(hIerMaTophl, XJIOPKaJIbIIUEBbIE TPYOKHU, aTOHKH.

Tema 5. Meroabl OYMCTKHM BemeCTB. MeETOJIbl OYMCTKH TBEPABIX U
KUAKUX BeriecTB. [leperonka: Bubl neperoHku (IpocTtas, BAKyyMHasl, C BOJSIHBIM
napoM, a3eoTpornHas, pPeKTU(PUKALMSI) U WX T[PUHIUIBI; TUIBI TPUMECEH,
yAalsieMbIX C TIOMOIIBIO TEPErOHKH, MOHSATHE MpeAroHa W KyOOBOTO ocTaTka.
Buael XOMOMWIIBHMKOB IS TIEPETOHKH, WX BbIOOp; cOoOpka mpubopa mis
NEPETOHKW;  HMCIOJIb30BaHUE  JedIerMaTopoB,  XJIOPKAJIbIMEBBIX  TPYOOK,
KUIETOK». A3EOTPOIHBIE CMECHM W HX pAa3JCIICHHE C MOMOIIbI IEPErOHKHU.
OcobenHocTu cOOpku mprbdOopa JUIsl BAKYYMHOM MEPETOHKH.

[lepekpuctainu3anusa: TPUHLUUII METOAA, MOCJIEI0BATEIBHOCTh OINEpalni
JUTSL TIPOBEJICHUS TepeKpUcTauM3aui. BeiOop pacTBopuTess, THUIBI MPUMECEH,
yAalsieMbIX ¢ TOMOIIbIO MEPEKPUCTATUIN3AINY, UCII0JIb30BAHUE AaKTUBUPOBAHHOTO
YIJIsl, BIMSHUE CKOPOCTH OXJaXJCHUS Ha MPOLECC KPUCTAJUIM3ALNUM, MOHSTUE
«3aTpaBKkn». DuUIBTpPOBaHME: PA3HOBUIHOCTH  HUCIOJB3YEMBIX  (PHIBTPOB
(OymaxHbie, CTekIsHHbIE, broxHepa), yCTpPOWCTBO BOJIOCTPYWHOTO Hacoca,
HEOOXOJMMOCTh  WCIIONB30BAHUS  TPEIOXPAHUTEITBHOW  CKJIISTHKH, TIOHSTHE
MaTO4YHOrO pacTBopa. MeToabl BBICYIIMBAHUA SKUAKOCTEH (KMCIOJIb30BaHUE
Pa3IMYHBIX OCYIIUTENEH) U TBEPABIX BElIeCTB (YCTPOHCTBO SKCUKATOPOB).

Bosronka: npuniun merona u npumepsl. JInodumuzamms.

Xpomarorpadudeckue METOJbl OYUCTKH: BUABI XpoMmaTorpaduu (Mo THUITY
UCIOIb3YEMOW MOJBMKHOW (a3bl, MO MPUHIUITY pa3JeiICHUs, 0 HA3HAYCHUIO).
[TpuHIUTIBI METOJIOB aICOPOIIMOHHON, MOHOOOMEHHOM W AKCKIIO3MOHHOM (Telb-
bunpTpanuoHHOM) Xpomarorpaguu. MeToJ TOHKOCIOWHOW XpomaTtorpaduu
(TCX): nmoxBukHasi W HEMOJBMXXHasi (a3bl, MOHITUS COPOEHTA W DIIIIOCHTA,
CBOMCTBa cuiMKaress, npsamasi u ooparnas ¢assl. [loaBumxHocTs BemectB Ha TCX
U BEJIMYMHA, XAPAKTEPU3YIOIIas MOJABUXKHOCTb, €€ ONTUMAaJbHbIE 3HAUYCHUSI.



@akTOpHl, BAUAIOIIME HAa OABMKHOCTH BemecTB Ha TCX: nmpupona pa3zaensieMsbIx
BELIECTB, MPUPOJA HEMOABMKHOW  (as3bl, NpHUpPOAA MOABMWKHOW  (a3bl
(amooTponHbIM  psin pacTBopuTeneit). TexHuka mnpoBeneHuss meroga TCX:
HaHECEeHUEe NpoObl, NPOBEICHUE PA3ACICHUS, METOAbl NPOSBICHUS ISATEH,
MOHATHE «KPaeBBIX IP(HEKTOB» U «CBUACTEISI.

Tpemuiit cemecmp

Tema 6. AJKeHbl H AJKAAHEHbl. SP>-TUOPUIM3ALUS aTOMa YIJIEPOJAA B
aJIKeHaxX, SJIEKTPOHHAs MPUPOJa M T€OMETpus ABOMHON cBsizu. CTPyKTypHas u
NpOCTpAaHCTBEHHass  u3oMmepus  (uuc-tTpanc u  E-Z  HOMeHKarypa),
TOMOJIOTHYECKUN PSI/T ATKEHOB U COMNPSDKEHHBIX JTUEHOB, €ro odmas ¢opmysia u
HomeHkiarypa MIOITAK.

CnocoObl TOJTy4eHHUsT aJKEHOB M ajKaJUEHOB: W3 aJIKaHOB, AJKHUHOB
(cTepeoceneKTUBHOE BOCCTAHOBIICHHE), CIIUPTOB (CHHTE3 OyTajueHa Mo METOay
Jlebenena), amKWIraJoOreHUIOB, C HCMOJIb30BaHUEM (OCHOPHBIX WIIHJIOB.
[IpaBuna 3aiituesa u ['opmana.

XUMHUYECKHE CBOWMCTBA aJIKEHOB MW aJIKQJAUEHOB: JJICKTPOPHUIBLHOE
NPUCOCIMHEHUE TI0 JBOMHOW CBS3M (MexaHu3M peakiuid Adg, OpaBHiIo
MapkoBHMKOBa ¥ ero OOOCHOBaHHME C TOYKHM 3pEHUS MEXaHH3Ma,
rajJoreHupoBaHWE, THUAPOTraIOr€HUpOBaHWe, ruaparamus;, 1,2- wu  1,4-
OPUCOEIVMHEHUE K [HE€HaM), TuapaTauus NOpOTUB IpaBujia MapKOBHHKOBA
(ruapobopupoBaHUE-OKUCIICHHUE), paJUKAIbHOE MPHUCOCAUHEHHE (MEXaHHU3M
peaknuu  TuAporanorenupoBaHust  Adg, mnepekucHbli 3ddexT Xapaia),
paaukaibHOE 3amenieHue (QJUTMIIbHOE TaJoreHUPOBaHKE), BOCCTaHOBIICHHE,
okucyenue (mo IIpunexaeny, no Baruepy).

Tema 7. AJkuMHBI. Sp-THOpUIM3aIMsA aToOMa YIJIepoJa B aJKWHAX,
ANEKTPOHHAs MPUPOJA U TeoMeTpusi TPOUHOW cBs3H. CTPYKTypHask HU30Mepus,
TOMOJIOTHYECKUH PsiJT aIKMHOB, ero ob1as ¢popmyia nu HomeHnkinarypa MIOITAK.

CnocoObl  moOJIydeHHUsT alKWMHOB: U3 KapOWaa KaJblMs, aJKEHOB,
ANKUJITAIOT€HUI0B, albJAETHIOB U KETOHOB.

XUMHUYECKHE CBOMCTBA AJKHWHOB: KHCJOTHBIE CBOMCTBAa AaJIKMHOB,
AEKTPOPIIIEHOE MPUCOSIMHECHHUE MO TPOWHOW CBs3M (MexaHm3M peakuuii Adg,
npaBwio MapKOBHHKOBA W €ro OOOCHOBaHHME C TOYKH 3pPECHHS MEXaHH3Ma,
rajioreHupoBaHue, TUAPOrajloreHupoBanue, rujapatanusa no KydepoBy, noHsitue
KETO-€HOJIBbHOM TayTOMEPHUM, THApATallvsl BUHWIALETUIEHA, MNPUCOEAUHEHUE
IPYTUX  JJIEKTpOPUIOB), TrUIpaTalus NOPOTUB mpaBuia MapKOBHUKOBA
(rumpoboprupoBaHUE-OKUCIICHHE ), paauKaIbHOE MIPUCOETUHEHHE (Adg,
nepekucHsbI 3 dext Xapaiia), BOCCTAaHOBIEHUE, OKUCIICHUE.

Tema 8. ApeHbl. Sp>-rubpuamsamus aToMa yriepoga B apeHax,
ANIEKTPOHHAS TPUPOJA M TEOMETPHUSl ABOMHBIX CBA3M OEH30JBHOTO KOJBIIA.
CtpykTypHasi u30Mepusi, TOMOJIOTUYECKUIN PsiJl apeHoB, ero oomas ¢opmyia u
Homenkinarypa HWIOIIAK (opto-, MeTa-, mapa-mojOKEHUs; TpPUBUAIbHbBIC
Ha3BaHus). [loHATHE apOMaTUYHOCTH W YCJIOBHUSL ApOMATUYHOCTHU (IIPABUIIO
XIOKKeJIs); TOHSITUE O PE30HAHCE.



Mertobl MOy YEHUS apEeHOB: peakuus Bropua-®urrtura,
NeKapOOKCHIIMPOBaHUE OCH30MHBIX KUCTOT, PEaKIIUU B OOKOBBIX LETISIX

XUMUYECKHE CBOMCTBA apeHOB: OKUCIEHUE, DIIEKTPOPUIBLHOE 3aMeleHUE
B OcH3elIbHOM  KOJbLE (MEXaHU3Mbl peakuuid Sg  u  oOpa3oBaHus
COOTBETCTBYIOIIUX D3JIEKTPOPMIBHBIX YaCTHI], HUTpPOBaHUE, CYJIb(upoBaHue,
rajoreHMpoBaHue, aJKWINpoBaHUE W anwiupoBanue mno Dpunemo-Kpadrcy,
METO/IbI TIOJIyYeHHUsI KapOOKATUOHOB, MOHSITHE O CKEJIETHBIX MEPEerpymniupoBKax
KapOoKkaTHOHOB). Tumbl 3amecTuTeneid B OCH30JIBHOM KOJBIE M HX
OPUEHTHUPYIOIIICEC BIMSHUE Ha peakIuu Sg, COTJIaCOBaHHAasi W HECOTJIacOBaHHas
opueHTtanus. Peakuuu rajoreHUpoBaHHUs B apOMATHUYECKOE sIPO U OOKOBYIO
nenb. Peakiinu Sg B KOHJIEHCUPOBAHHBIX apeHax.

Tema 9. Tanorennpou3Boanble. I3omMepus u  HOMEHKIATypa
(3aMecTUTeNbHAS U PATUKAIBHO-(PYHKIIMOHAJIbHAS ).

Metoapl TOJIydeHUS TaJOTE€HIPOU3BOJHBIX: U3 alKaHOB (Sr), QJIKEHOB,
ankuHoB, ankagueHoB (Ade u Adg), apeHoB (Sg), cnupToB (3aMeICHHE
TUAPOKCHIBHOM TPYNIBI HA TajoreH), ajbJerujoB M KETOHOB, KapOOHOBBIX
KHUCJIOT, COJICH TMAa30HUs, IPYTUX TaJIOTeHIIPON3BO/IHBIX.

XHUMHUYECKHE CBOMCTBA TaJOTSHIPOU3BOIHBIX: PEAKIIUU HYKICO(HUIBHOTO
3aMeIICHUS ¢ pa3indHbIiMH Tunamu HykiaeodmioB (O-, S-, N-, H-, C-, P-, Hal-
Hykineodunsl). IlpencraBneHue o MexaHU3Max peakuuid HyKI€O(PUIBHOTO
samerieHus (Sy1 u Sny2), dakTophl, BAUSIONIME HA MPOTEKAHUE PEAKIIMH 10 TOMY
WM  WHOMY  MexaHusMy. Peaknum — B-snuMuHupoBaHuUst  (OTIICTICHHS )
raJIOTeHNPON3BOIHBIX, TNpaBwia 3aiiiea u ['odmana, mpexncraBieHue o
MexaHu3Max peakiuid snumuHupoBanus (E1 m E2), daktopsl, Biustomue Ha
NpOTEKaHWE peakluu 10 TOMYy HJIM HWHOMY MexXxaHu3my. Peakuuun
TAJIOTCHIPON3BOJHBIX C MeTaulaMH. Peakuuu HyKICOPUIBHOTO 3aMEIeHUs
raJIOr€HONPOU3BOAHBIX APOMATUUYECKUX YTIIEBOJIOPOIOB.

Tema 10. CoupThl U peHoabl. 'omomoruueckuii psi CiupToB U (HEHOJIOB,
UX U30MEPHs U HOMEHKIJIAaTypa (3aMeCTUTENbHAS U PaJAUKATbHO-(QYHKIIMOHAIbHAS,
BUILIMHAIbHBIE U TEMUHAJIBHBIE CIIUPTHI).

Meronpl momy4deHUs CUPTOB M (DEHOJOB: C HCIOJIb30BAHUEM PEAKTHBOB
['punbspa (W3 aubpIETUAOB U KETOHOB, M3 CIOXHBIX 3(QUPOB), pPEAKIUIMU
BOCCTaHOBJICHHSI (M3 aJIbJIETHIPB U KETOHOB, U3 CJIOKHBIX 3(DUPOB), TUIpaTAIHCH
ankeHoB (1o mpaBwily MapKOBHMKOBA M HIPOTUB HEr0), THAPOIU3OM
ankunaranoreHu0B. [lomydyeHue BUIIMHATIBHBIX JUOJIOB U3 AJIKEHOB, OKCHUPAHOB,
BUIIMHATIbHBIX JUTaJIOT€HUIOB. [lonyuenue dbenosnoB TUAPOIU30M
apWIraJoreHu10B, COJeH TUa30HUS, KyMOJIbHBIM CUHTE30M.

XVWMHUYECKHE CBOWCTBA CIUPTOB M (DEHOJOB: KHUCIOTHBIE W OCHOBHBIC
CBOICTBA; peakuuu ¢ MeKTpoduiamMu (AIKIIMPOBAHUE, AIMINPOBAHNUE CIHPTOB,
UX peakluu C ajpJerujaMu M KeTOHaMH, peakuus BuibsiMcoHa mnosydeHus
MPOCTHIX A(PUPOB, peakmuu Sg B OCH30JbHOE KOJBIO (EHOJIOB, TOTyYCHHE
aleTUJICATUIUIOBOM KucioThl o Konwbe); peakiuu ¢ HykiaeopuiaMu (peakiuu ¢
rajJoreHOBOJAOpPOJIaMH,  CIHUpTaMH, rajoreHuaamMmu  ¢gochopa u  cephl).
Heruaparanus cnuptoB (mpaBwia 3aiiiieBa u ['odmana, mnpeacraBieHue o
MexaHu3Max peakuui snumuHupoBaHus (E1 u E2)), okucnenue cnuptoB (10



KapOOHWJIBHBIX ~ COEJMHEHHUM, 7O KapOOHOBBIX KHUCJOT, OKHUCIUTEIbHOE
pacuierieHue BUIIMHATBHBIX MHOTOATOMHBIX CIIUPTOB, OKUCTIEHUE (DEHOJIOB).

Tema 11. Anbaernabl U KeTOHbI. ['OMONOrH4ecKuil psij KapOOHUIBHBIX
COCIMHEHUM, UX U30MEpHUS U HOMEHKJIATypa.

Metozbl MOTydYeHHUs] KAPOOHWIBHBIX COCAMHEHUMN: U3 aIKUHOB (THUIpaTaIus
Mo mnpaBwily MapKOBHMKOBAa U TPOTUB), U3 TE€MUHAJIBHBIX JUTAJIOTEHUJIOB, W3
OJIHOATOMHBIX M MHOTOATOMHBIX CIUPTOB, W3 TMPOU3BOJHBIX aJbJICTUIOB MU
KETOHOB, W3 TMPOU3BOJHBIX KAapOOHOBBIX KHCJIOT, Ha OCHOBE aIlleTOYKCYCHOTO
aupa; dopmunupoBanueM u amwnpoBanue (mo dpunento-Kpadrey) apeHos.
[Tonyuenue o,B-HenpenenbHbIX AJIbIETUIOB U KETOHOB U3 O-TaJOT€H3aMEIIEHHBIX
IPOU3BOJIHBIX, aJIb10JILHO-KPOTOHOBOM KOH/ICHCAIIUEH, ruapartanuei
BUHWJIALIETHIICHOB.

XUMHUYECKHUE CBONCTBA KapOOHWIBHBIX COCAMHEHUMN: KUCIOTHBIC CBOMCTBA,
KETO-EHOJIbHAsI TAYTOMEpHS, peakiuu HykiaeopuapHoro npucoeaunenus (¢ O-, S-,
N-, H-, C-, Hal-uykneodwunamu), KUCIOTHBIA U OCHOBHBINM Katanu3 peakuuii Ady,
ocHoBanus Illudda, anpnonsHO-KpoTOHOBas KoHAeHcanus. 1,4-IlpucoennHenue
HYKJIeOpUIOB K  o,B-HENpeneNbHbIM  KapOOHWIBHBIM  COCIMHEHUSIM. (-
["anorenupoBaHue TpeACIbHBIX W HENpeeIbHbIX KapOOHUJIBHBIX COCIMHCHUH,
ranoopMHOE pacileryieHne, aIKUIUpOoBaHue B a-moyioxkeHue. Peakmus Ilepkuna
apoOMaTHUYECKUX albAeruoB. OKHUCIEHME UM BOCCTAHOBJIEHUE AQJIbJIETU]IOB H
KETOHOB (peakius cepeOpsiHOro 3epKaja), BOCCTAaHOBUTEILHOE aMUHUPOBAHUE.

Tema 12. Kap6oHoBble KHCJA0THI. ['oMosoruueckuii psii KapOOKCHIBHBIX
COEIMHEHUN, UX U30MEpHUS U HOMEHKJIATypa.

MeTtobl onyyeHus: KapOOHOBBIX KHUCIOT: Ha OCHOBE peakTUBOB [ puHbspa,
peakuusIMH OKHUCJICHMS, THUIIPOJIU30M TPOU3BOJHBIX KapOOHOBBIX KHCJIOT, Ha
OCHOBE MaJIOHOBOTO 3(upa.

Mertoapl MOJAYy4YEHHsS] MPOU3BOAHBIX TMPEAEIbHBIX U  HENPEIeTIbHBIX
KapOOHOBBIX KHUCIJIOT: COJIeH, aHTUJIPUAOB (IIPOCTHIX, CMEIIAHHBIX, IUKINYECKUX ),
TaJIOT€HAHTUIPHUIOB, CIOXKHBIX Y(PUPOB, aMUIOB, HUTPUJIOB, KeTeHOB. [lomyuenue
HETpEEIbHbIX KapOOHOBBIX KUCIOT U3 MPEACNbHBIX YEpE3 (-TaIOF€HUPOBAHUE.
[Tonmy4yenune apomMaTHYECKUX KapOOHOBBIX KHCIOT OKHCICHHEM OOKOBBIX IIeTICH
apeHOB.

XVWMHUYECKHE CBOWMCTBA MPEEIHHBIX U HEMPEAEIbHBIX KapOOHOBBIX KHCIOT
u ux npousBogHbix: OH- u CH-kuCIOTHOCTB, peakiuu HYKICOOUILHOTO
samenienus (¢ O-, N-, H-, C-aykneodunamMu), KUCIOTHBIH M OCHOBHBIM KaTaJH3
peakuuii Sy. KucinotHeie cBOHCTBa MaJIOHOBOW KHUCIOTHI M MAJIOHOBOTO 3(pupa, ux
peaknuu C ANIeKTpoduIaMu. AIETOYKCYCHBIM 3(QUP M €ro HCIOJIb30BaHHUE B
CUHTE3€ KapOOHWJIbHBIX COEAUWHEHUN. o-I'amoreHupoBaHue KapOOHOBBIX KHCIOT,
AJKUAJIMPOBAHUE W alWIMpoBaHue B o-nojoxxkeHue. Ilomydenune N-3amem€éHHbIX
aMUJIOB, CJOXHBIX 3(QUPOB M aHTUIPUIOB. Peaknuu aexkapOOKCUIUPOBAHUS
KHCJIOT.

XUMHUYECKHE CBOWCTBA MPOU3BOJHBIX YrOJBHOW KHUCJIOTHI ((ocreH,
KapOOHaThI, KapOaMaThbl, MOYEBUHBI).



Tema 13. A3oTcoaep:xaniue coeMHEeHHS.

Crpoenne HUTpOrpynmsl, mMe3oMepHblid 3p¢exr; CH-KuciaoTHocTts B 0-
MOJIOKEHUH K HUTPOTPYTITIE.

Metonbl MOJyYeHUsS HUTPOCOECIUWHEHUN: HUTPOBAHHE AJKAHOB U apPEHOB,
ANKWIMPOBAHNE HUTPUTOB, OKUCIEHUE aMUHOB.

XUMHUYECKHE CBOMCTBA HUTPOCOEAMHEHHUI: PEAKLUHUU C 3IEKTPOPUIBHBIMU
peareHTamMM Mo O-TOJIOKEHHI0 K HUTpOrpynne (¢ rajoreHamu, KapOOHUJIbHBIMU
COCIMHEHUSAMH, C aKTUBUPOBAHHOW JBOMHOM CBsi3blo (peakuuss Muxasns));
peakluud BOCCTAHOBJIEHHUS (peareHThl M CIOCOObI TOJYYEHHs Pa3IMYHBIX
BOCCTAHOBJICHHBIX MTPOU3BOJIHBIX HUTPOTPYTIIIHI).

CrpoeHue MOJIEKYJIbI aMMHaka W aMHHOB; TIE€PBUYHBIC, BTOPUYHBIC,
TPETUYHBIE AMUHBI M YETBEPTUYHBIC aMMOHHUEBbIe COMM. OCHOBHOCTH aMHUHOB U
BJIIMSIHUE PA3IMYHBIX (PAKTOPOB Ha HEE.

MeTo1bl TOTYyYEHUSI AMUHOB: PEaKIIMU BOCCTAHOBIIEHUSI HUTPOCOEAMHEHUH,
OKCUMOB,  aMHJIOB;  BOCCTAaHOBHUTEJIbHOE  aMUHUPOBAHHE  KApOOHMIIbHBIX
COEIMHEHUI; MPSIMOE U HEMPSIMOE aJTKHJINPOBAHUE AMUHOB.

XYUMHUYECKHE  CBOMCTBAa aMHUHOB:  QJIKWIMPOBaHUE,  AI[WJIMPOBAHUE,
B3aUMOJICHCTBHE C KAapOOHWJIBHBIMH COCIUHECHHUSMU (KUCIOTHBIH U OCHOBHBIM
katanu3 peakiuii Ady, ocHoBanus Illudda). Hutposuposanue amudarnyeckux
(MepBUYHBIX W BTOPUYHBIX) W apoMaTruyeckux amMuHOB. [lomydyenuwe coneit
JIMA30HMS U UX XUMHYECKHE CBOMCTBA (pEeaklUMH 3aMEHbl JUa30TPYyNIbl HA aTOMBI
rajioreHoB, BOJIOPOJa, IIMAHOTPYIIY, THAPOKCWIBHYIO TPYIIY C BBIACICHUEM
azota; peakiuu ¢ N- u C-Hykieoduiaamu, peakiys a30CoueTaHusi u €€ MeXaHU3M
Se).

CrpoeHue MOJNEKyd  (-aMUHOKHCIIOT; TMOHSATHE  UBUTTEP-UOHA U
U303JIEKTPUYECKOM TOYkM. He3amMeHHMble aMUHOKHUCIOTBI, MX CTPOEHUE H
HOMEHKJIaTypa.

MeTonbl TOJNyYeHHs] O-aMHUHOKHUCIIOT: M3 KapOOHOBBIX KHUCIOT (4Yepe3 o-
rajoreHupoBanue), 1o I'abpuaito, mo Lltpekkepy.

XVWMHUYECKHE CBOWCTBA aMUHOKHUCIIOT: PEaKIUU M0 KapOOKCHIBHON TpyIIIe
(momyuyeHue CIOXKHBIX d(DUPOB, TATOTEHAHTUAPHUIOB, AMUJIOB) U TI0 AMUHOTPYTITIE
(anKuMpoBaHuUE, AlMIMPOBAHUE, Je3aMUHUpoBaHue). O0mas crparerus CUHTE3a
NENTHJIOB: MOHATHE MENTUAHON CBA3M U crnocol e€ obpazoBanusi, C- u N-KOHIIbI
MOJUMNENTUIHON [eNu; 3alllUTHbIE TPYIIbl JJs aMUHOTPYIIbl (aMUAHBIE U
YPETaHOBOTO THWIA) U KapOOKCHIBHON TPYMIBI (CIOXHOA(MDHUPHBIE), MPUHIIAN WX
WCIIOJIb30BaHUs, CIIOCOOBI BBEACHUS U YIAJICHUS.

Tema 14. VYraeBoabl. [omonoruueckue psapl  YIJ€BOAOB,  HX
KJaccupuKanus IO YUCIY YIJIEBOJHBIX OCTAaTKOB, YHUCIY AaTOMOB YIJEpoja,
Xapakrepy KapOOHWIbHOM rpynmnbl. OTKpbITasg M UUKIMYECKHE (MUpPAHO3HAS U
dbypaHo3Has) GpopMbl, sIBIEHHE MyTapOoTaluH. THUIbl HUKINYECKOU CBSI3M aTOMOB,
noJtyaietajibHasi (TJIMKO3UAHAs) THAPOKCHIIbHAS TPYIIIa, ONpe/iesieHHe aHOMEPOB,
dbopmynel Quiiepa u Xeyopca.

Metoasl TOJIydeHUs YIJIEBOJAOB: METOJbl HApalllMBaHUSI U COKpalleHUs
YIJIEBOJHOM LIETIH.



XHUMHUYECKHE CBOMCTBA YIJIEBOJIOB: PEAKLIMH BOCCTAHOBJIEHUS U OKUCIICHUS
(10 anpAapoBBIX M aJbJAOHOBBIX KHUCJIOT, MEPHOAATHOE OKHUCIEHUE), MOHITHE
BOCCTaHaBJIMBAOIINX U HEBOCCTaHAaBJIMBAIOIIUX caxapos. Peakiuu
ANKWIMPOBAaHUA W Aal[WIMPOBAaHUS YIJEBOAOB, pPEaKUUU C KapOOHUIbHBIMU
COCIMHEHUAMH (TOJYYEHUE TMOJHBIX aleTalel BUIMHAIBHBIX THAPOKCHUIBHBIX
rpynn). XapakTepHble OCOOEHHOCTH MONYaleTaJbHON THIPOKCUIBHOW TPYIIIIHI,
MOJIBIXKHOCTh aTOMa BOJAOPOJia THAPOKCUIBHOM Tpynmbl aHOMEPHOIO LEHTpA.
[Tonyyenne O- u N-TJIMKO3UI0B.

[Tpumepsl aucaxapuaoB (MajabTO3a, JIAKTO3a, Caxapo3a) U MOJHcaxapuioB
(memnoIio3a), UX CTPOCHUE U CBOWCTRA.

Tema 15. I'erepoumkiuyveckue coequHeHusl. ['omosormyeckue psiabl
reTepOIMKIIOB, UX HOMEHKJIATypa U apOMAaTUYHOCTb.

CnocoObl  moOJIydeHHMs] TSTH- W MIECTUYIEHHBIX T'eTePOLUKINYEKUX
COEIMHEHU U3 COOTBETCTBYIOUIUX JTUKAPOOHWIBHBIX COCTUHEHUH.

XVUMHUYECKHE CBOMCTBA MATHUWIECHHBIX T'€TEPOIUKINYECKUX COCAMHEHUI:
peakuud  3IEKTPOPUIBHOTO  3aMelieHus  (MX  perdoHanpaBiIE€HHOCTH),
BOCCTAHOBJICHUS, MPUCOECNIUHEHUS K ¢ypaHy; amuaopoOHOCTh QypaHa u
UPPOJIa; KUCIOTHOCTh MUPPOJIA.

XYMHUYECKHE CBOMCTBA MIECTUUJICHHBIX T€TEPOLMKINYECKUX COCIUHEHUI:
peakiuuu  3JIEKTpOUIBHOrO  3aMellleHuss  (MX  PEeruoHaINpaBICHHOCTH),
HYKJICOQWIBHOTO 3aMelleHHus (MX PpEeruOHAINpaBI€HHOCTh); OCHOBHBIE U
HYKJICO(QWIbHbIE CBONCTBA.

5. O6pa3oBaTesibHbIE TEXHOJIOT UM,

Meronuka mpenofaBaHus JIUCHUIUIMHBL «OpraHuyeckas XUMHs» U
peanu3aiusi KOMIIETEHTHOCTHOTO TOJIX0/1a B U3JIOKEHUU U BOCIIPUSITHN MaTepuana
pelycMaTpUBAaeT WCIOJb30BaHUE CICAYIONIUX aKTUBHBIX (OPM TPOBEICHUS
TPYNIOBBIX AayJUTOPHBIX 3aHSATUN B COYETAHUH C BHEAYJUTOPHON paboTol C
1eIbI0 (POPMHUPOBAHUS U PA3BUTHS PO(HECCHOHATBLHBIX HABBIKOB 00YUYAIOIUXCS .

— TIOJITOTOBKA K BBHITIOIHEHUIO TAOOPATOPHBIX pabOT B 1aOOpaTOPUSIX BY3a;

— OpraHu3anus U MPOBEJCHUE TEKYIIEro KOHTPOJIA 3HAHUW CTYIEHTOB B
¢dbopMe 3ammThHI TaA0OPATOPHBIX padoT;

— OpraHu3anus U MPOBEIACHUE TEKYIIEr0 KOHTPOJS 3HAHUU CTYyJAEHTOB B
¢dbopMe BBITIOTHEHHS IOMAITHUX KOHTPOJIBHBIX padoT;

— OpraHu3anus U MPOBEIACHUE TEKYIIEr0 KOHTPOJS 3HAHUW CTYJAEHTOB B
¢dbopMe BBITIOTHEHHSI KOHTPOJIBHBIX Pa0oT.

[IpengycmoTpeHa BO3MOXHOCTb HCIOJIB30BaHUS SJEKTPOHHOIO OOy4YeHWUS,
JMCTAHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJOrUM. Bee Marepuansl pa3MemarTcs: B
CIO Mocxkosckoro [lonutexa (https://Ims.mospolytech.ru/).

3aHATUS JEKIMOHHOTO THUMNA COCTAaBISAIOT 57/% oT oO0beMa ayJuTOPHBIX
3aHATUM.



6. OneHoOYHBIE CpeaCcTBA ISl TEKYIIEr0o KOHTPOJISl YCIIeBaeMOCTH,
NPOMEKYTOYHOM aTTECTALMHU 110 HTOraM OCBOCHHMS JUCHMINIMHBI U Y4€OHO-
MeTOAuYeCKOoe o0ecreyeHue CaMOCTOSTEIbHON padoThI CTY/ICHTOB.

B mpouecce oOydeHHs] HCMONB3YIOTCS CHEAYIOMIME OIEHOYHBbIE (HOPMBI
CaMOCTOSTEILHOM pabOThl CTYJIEHTOB, OLEHOUYHbIE CPEACTBA TEKYLIErO KOHTPOJIS
YCHEBAEMOCTH U MPOMEKYTOUHBIX aTTECTALIMIA:

Bo BTOpOM cemecTpe

- CHeASIIUN TEKYIIUH KOHTPOJb: OI[EHKA BBIMOJHEHUS] 00yUYaroIIUMUCS 3a/laHUI B
X0JI€ ayJIUTOPHBIX 3aHSATUH;

- TEKYIIUH KOHTPOJb: OILICHKA BBITIOJHEHUS OOYYarOIIUMHUCS CAMOCTOSITEIBLHON
paboThl (MHAMBUAYAIBHO IS KXKJIOT0 o0ydaromierocs) (KOHTPOJIbHbIE paObOTHl U
JIOMAITHUE KOHTPOJIbHBIE pabOThI);

- OJITOTOBKA K BBITIOJIHEHUIO JJA00OPAaTOPHBIX pabOT M MX 3alUTa;

- MPOMEXYTOYHAsI aTTecTalus (KOHTPOJIb) — 3aUéT.

B Tperbem cemecTpe

- CJIeAIIMNA TeKYIUA KOHTPOJIb: OLIEHKA BBHITOJIHEHUS 00YUYaIOIUMHUCS 3aIaHUI B
XOJI¢ ayIUTOPHBIX 3aHSATUH;

- TEeKYIIUHA KOHTPOIIb: OILIEHKA BBIMIOJHEHUS OOYYAIOIIMMHKCS CaMOCTOATEIBHOMN
paboThl (MHIUBUAYATBHO JUISl KaKIOT0 oO0ydaromierocs) (KOHTPOJIbHBIE paOdOTH U
JIOMAIIIHUE KOHTPOJbHBIE pabOThI);

- IOATOTOBKA K BBITIOJIHEHUIO JTA0OPATOPHBIX PabOT U UX 3allNTA;

- UTOrOBasi arrectaus (KOHTPOJIb) — SK3aMEH.

Bompocet  k  3ammuTe  sabopatopHbIX  paboT, 00pasmbpl  BapUAHTOB
KOHTPOJBHBIX paboT, JOMAIIHUX KOHTPOJBHBIX paboT, MPOMEKYTOUYHOTO
KOHTpPOJIsi (OWJIETHI I MUCHbMEHHOW 3a4€THOW pabOThI) U UTOTOBOTO KOHTPOJIS
(?K3amMeHalMOHHbIEe OumeThl) npuBeAeHbl B [Ipunoxenun 2.



6.1. ®oH/1 O1IEHOYHBIX CPECTB /Jisl NPOBeeHUs MPOMEKYTOUHON aTTecTAlMU
00y4aIMXCs M0 JTUCHHUILINHE (MOIYJIIO).

6.1.1. IlepeyeHb KOMIIETEHLUI C YKA3aHUEM ITallOB UX (POPMHUPOBAHUA B
npouecce 0CBOCHUs1 00pa30BaTeJbHOM NPOrPaMMBbl

B pesynpTare OCBOCHHS MUCHUIUTUHBI (MOAYJsi) (OPMUPYIOTCS CIEAYIOIIHE
KOMIETEHIINU:

Kon B pe3yabTaTe ocBoeHHs1 00pa3oBaTeIbHON MPOrpaMMbl 00yUarolIUiicst
KOMIIeTeHIIH U J0JIKeH 00J1a1aTh

CITOCOOHOCTE M TOTOBHOCTH MCIIOJIE30BAaTh OCHOBHEIE 3aKOHEI
OTIK-2 €CTCCTBCHHOHAYYHBIX JUCIUIIINH B HpO(l)eCCHOHaHBHOﬁ JACATCIBbHOCTH,
OPUMEHATb METOJAbI MAaTEMATUUCCKOI'O aHaJin3a U MOACINPOBaHMI,

TCOPECTUUCCKOI'O U OKCIICPUMCHTAJIIBHOT'O UCCIICIOBAHUSA

CIOCOOHOCTH MCIOIb30BaTh 3HAHUS O COBPEMEHHOMN (hHM3MUECKOM KapTHHE
OIIK-3 MHpa, MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUU
BEIECTBA JJIsl TOHUMaHUs OKPY KaloIIEero MUpa U SIBJICHUI PUPOIbI

B  mpomecce  ocBoeHms ~ oOpa3oBaTeIbHOM — MpOrpaMMbl  JaHHBIC
KOMIIETEHIIMHU, B TOM YHUCJIE UX OTACJIbHBIE KOMIIOHEHTHI, (POPMHUPYIOTCS MTOATAITHO
B XOJ€ OCBOCHHS OOYYAIONIMMHUCS JUCHUIUIMH (MOAyJieH), TPakTHK B
COOTBETCTBHHM C Y4Y€OHBIM IIJJAaHOM U KaJeHAApHBIM TrpadukoM y4eOHOTro
nporecca.

6.1.2. Onucanue nokasareJieid 1 KpUTepHeB OLIEHUBAHUS KOMIIETEHIIUIA,
(opMupyeMbIX 110 HTOraM OCBOCHUSA TUCHUIIMHBI (MOIYJIf), ONMUCAHUE HIKAJI
OLlCHUBAHHUA.

[lokazareneM OILICHMBAaHMS KOMIETEHIMI Ha pa3juyHbIX »JTamax ux
dbopMupoBaHUST  SABISETCS  JOCTHKCHHUE  OOYyYArONMIMMHCS  TUIAHUPYEMBIX
pPEe3yIAbTATOB O0YUEHUS MO AUCHUILIUHE (MOIYIIIO).



IToka3arein

Kputepuu oueHnBanus

OIIK-2 - cnoco0HOCTH M TOTOBHOCTH MCII0JIL30BATH OCHOBHLIE 3aKOHBI €CTCCTBCHHOHAYYHbBIX TUCHUILVIMH B
l'lpO(l)eccnOHaJ]bHOﬁ AEATCIBbHOCTH, IPUMEHATH METOALI MATEMATHYECCKOI0 aHAJIU3Aa U MOAECJIUPOBAHUA,

TEOPETUIECCKOT'0 H IKCIEPUMEHTAJIBHOT0 UCCIICTOBAHUSL

3HATh:
1) npaBuna u
MOJIXOIBI K
o0OpaboTke
pe3yiibTa-
TOB,

OO0yuaromuiics
JIEMOHCTPUPYET
MOJIHOE OTCYTCTBHUE
WJIM HEJIOCTaTOYHOE
COOTBETCTBHEC 3HAHMI
IIpaBUI U ITOIXOH0B K

OO6yuaromuiics
JEMOHCTPUPYET HETOIHOE
COOTBETCTBHE CIIE/TYFOIINX
3HaHMi: 1) npaBuia u
MTOAXO/IBI K 00paboTKe
PE3yIABTATOB, TOTYIEHHBIX

OOGyuaromuiics
JIEMOHCTPUPYET
YACTUYHOE
COOTBETCTBHE
CITEAYIOIINX 3HAHMIA: 1)
MIpaBUJIa M ITOIXOMIbI K

OO6yyaromuiics
JIEMOHCTPUPYET
MOJIHOE COOTBETCTBHE
3HAHUH NPaBUII U
MTOAX0I0B K 00paboTke
pe3yIbTaTOB,

MOJTy4YeH-HBIX | 00paboTke B DKCIIEPHMEHTAIBHOM 00paboTKe pe3ynbTaToOB, | MOJNYYCHHBIX B
B pe3yIIbTATOB, paboTe, 2) OCHOBHBIC BUIbI | TIOJYYCHHBIX B IKCTIIEPUMEHTAIILHON
9KCTIEPUMEHT | TIOJY4YEHHBIX B 1ab0paToOpHOH MOCYBI 1 JKCIEPUMEHTATLHON pabore, a Takxke
aNbHOU 3KCIIEPUMEHTAIBHOU npuOOPOB ISl IPOBENIEHNST | paboTe, 2) OCHOBHBIE OCHOBHBIX BUJIOB
pabore; paborte, a TaKkxKe CHHTE3a OPTaHUIECKUX BHJIBI JTAOOPATOPHOM T1abopaTOPHOH MOCYABI
2) OCHOBHBIC | OCHOBHBIX BH/IOB BelecTs. JlonmyckaroTces HOCY bl ¥ IPUOOPOB 7Sl | U IPUOOPOB [UIst
BUJIb J1a00paTOpHON NOCY/bI | 3HAUUTEIbHBIC OILNOKH, IIPOBEEHUsI CUHTE3a IIPOBEICHUSI CUHTE3a
naboparop- U IpuOOpOB IS posiBIIsETCA OpPraHUYECKUX BEILECTB. | OPraHUYECKUX
HOMW IIOCYJbl | IIPOBECHUS CUHTE3a HEIOCTaTOYHOCTh 3HaHuil, | Jlomyckarorcs BerecTB. CBOOOAHO
U IpuOOpOB | OPraHUUYECKUX 110 psify MoKa3aresnei, HE3HAYUTEIIbHbIE ornepupyer
TUTS BEIIIECTB oOyJarormmiics OomMOKH, HETOTHOCTH, MIPHOOPETCHHBIMH
MIPOBEICHUS HCIBITHIBACT 3HAUUTEbHBIC | 3aTPYyAHEHUS IIPU 3HAaHUSIMH.
CHHTE3a 3aTpyAHEHUS [IpU AHAJIMTUYECKUX
opraHuyec- ONIEPUPOBAHUY 3HAHUSIMU OTepausx.
KHX BEIIECTB IIPYU UX IIEPEHOCE Ha HOBbIE

CUTYyaluu.
yMeETh: OO0yuaromuiics He OO0yuaromuiics OO0yuaromuiics OO0yyaromuiics
1) Ha3pIBaTh | yMeeT Ha3bIBaTh JEMOHCTPUPYET HEMOJIHOE | JEeMOHCTPUPYET JEMOHCTPUPYET
opraHmyec- OpraHuyYecKHe COOTBETCTBHE CIEAYIOIMX | YaCTHYHOE MIOJTHOE COOTBETCTBHE
KHe COEIMHEHHMS 110 X yMeHwuii: 1) Ha3bIBaTh COOTBETCTBHE YMEHUH Ha3bIBaTh
coeuHeHUs | GopMmyIiaM H OpraHMYeCKHEe COCAMHEHHs | CICAYIOUUX YMeHHil: 1) | opraHudeckue
0 uX BBIOMPATh METOIUKY 1o ux Gopmynam; 2) Ha3bIBaTh OPraHUYECKUE | COCAMHEHHS MO UX
bopmynam,; MOJTyYeHus, BBIOMPATh METOAUKY COEAMHEHHMSI 110 UX bopmynam, a TaKxKe
2) BBIICTICHUSI, OYMCTKU U | TIONyYEeHUS, BBIICICHHUS, dopmysam, 2) BeIOUpaTh | 000CHOBAHHO
000CHOBaH- | HICHTU(HUKALMU TEX OYHUCTKU U UJCHTHU(PHUKALUN | METOIUKY ITOTyUYEeHHS, BBIOMPATh METOJMKY

HO BHIOMpATh
METOANKY
MOJTyYeHus,
BbIJICJICHUS,
OYHCTKHU H

WJIN UHBIX
OpPTraHUYECKUX
COeIUHEHUHN

T€X WIIU MUHBIX
OpPraHUYECKHX
coequHeHn. JlomyckaroTcs
3HAYUTENIbHBIC OLINOKH,
MIPOSABIISAETCS

BBIJICIICHUS, OYUCTKH U
UICHTU(QUKALIUN TeX
HJIM UHBIX
OpTraHUYECKUX
CoeMHEHHH. Y MEeHUS

MOJIy4YCHHUH,
BBIACICHUSA, OUUCTKHU 1
I/I,Z[CHTI/I(l)I/IKaLII/II/I TEX
WJIM UHBIX
OpTraHUYCCKUX




UACHTU(U- HEJ0CTaTOYHOCTh YMEHHUH, | OCBOEHBI, HO COETMHEHH.
KallUH TeX 0 psAy TOKa3aTesen, JIOTTYCKaIOTCsI CBo0OoaHO omepupyer
WJIN UHBIX oOyyaroruiics HEe3HAaYUTEIbHbIE NpUOOPETEHHBIMU
opraHuyec- UCTIBITHIBACT 3HAYUTEIbHBIC | OMIMOKU, HETOYHOCTH, YMEHUSAMHU, IPUMEHSET
KHX 3aTpyAHEHUS [IPU 3aTpyJHEHUS [IPU UX B CUTYyalUsAX
COEMHEHUN OTIEpUPOBAHUH YMEHUSIMH | aHAJTUTHUECKUX TTOBBIILIEHHOMN
MIpU UX [IEPEHOCE Ha HOBbIE | OIEpalusaX, IepeHoce CJIIO’)KHOCTH.
CUTYaIUH. YMEHHH Ha HOBBIE,
HEeCTaHJapTHBIE
CUTYaIlUH.
BJIA/IETh: Oo6yuaromuiics He OOyuarommuiics Biaaeer Oobyuatomuiics OO0yuaromuiics B
1) npodec- BJIQJICET UJIH B npodecCHOHATEHON YaCTUYHO BIIa/ICeT MIOJIHOM 00BeMe
CHOHAJIbHOM | HEJIOCTATOYHOM TEpPMHUHOJIOTHEN U poheCcCUOHATBHON BJIAJCET
TEPMHHO- CTETIeH! BJIaJIeeT HaBBIKAMH [TPOBEICHUS TEPMHUHOJIOTHEN U npodecCHOHANBHON
JIOTHEH; npoeccuoHambHON XUMUYECKUX PEAKLUN U HaBBIKAMM IIPOBEACHUS | TEPMUHOJIOTHEN 1
2) HaBbIKa- TEPMHUHOJIOTHEN U JIPYTHUX MPOIIECCOB XUMHYECKUX PEaKuil 1 | HaBBIKAMH MTPOBEJCHHUS
MU HaBbIKaMH OTIeparyii, UCTIOIB3yEMBIX | JAPYTHX IMPOIECCOB U XUMHYECKUX PEaKITUi
TIPOBEJCHUS | IPOBEJICHUS B IIperapaTuBHOM oreparuii, U APYTUX MPOIECCOB U

XUMHYEC-KUX
peakuui u
TPYTHX
MIPOTIECCOB U
onepanuu,
HCIIONB3Ye-
MBIX B
rpenapa-
THUBHOMN
opraHudec-
KO XUMHH

XUMHUYECKUX PeaKInii
U JPYTUX MPOIECCOB U
onepanui,
HCIONIb3YEMBIX B
NpenapaTuBHON
OPraHU4eCcKON XUMUHN

OPraHU4ecKON XUMHUHU, HO
JOIyCKaloTCA
3HAa4YUTEJIbHBIE OLINOKH,
IposIBIIETCA
HEIOCTaTO4YHOCTh
BJIaJICHUs] HaBbIKaMHU 110
psy MoKa3aresnen.
OOyuaromuiics
HCHBITHIBACT 3HAUUTEIIbHbIC
3aTpyAHEHUS [IpU
IIPUMEHEHUH HAaBBIKOB B
HOBBIX CUTYyalUsX.

WCTIONIE3YEMBIX B
NpernapaTuBHON
OPraHU4YeCcKON XUMUH,
HO JIOTTYCKAIOTCS
He3HAYHNTEIbHBIE
OIINOKHU, HETOYHOCTH,
3aTpyTHEHUS TIPU
AHATMTUIECKUX
oTiepanusx, mepeHoce
YMEHUI Ha HOBBIE,
HECTaHJJAPTHHIC
CUTYaIUH.

ornepanui,
HCIIOJTE3YEMBIX B
MpernapaTuBHON
OpPTaHUYECKON XUMUH,
CBOOOTHO TIPUMEHSIET
MOJTy4YeHHBIE HABBIKU B
CUTYaITUIX
MOBBIICHHON
CIIOKHOCTH.

OIIK-3 - cnocoGHOCTH UCMOIb30BATH 3HAHNS 0 COBPEMEHHO (pu3nYeCcKoil KapTHHE MUPA, IPOCTPAHCTBEHHO-

BpPeMeHHbIX 3AKOHOMEPHOCTSIX, CTPOEHMH BellecTBa VISl IOHUMAHUS OKPY/KAIOLIEro MUpa U siBJIEHUIl PUPOAbI

3HATh:

1) ocHOBHBIE
KJIacChl
OpraHuyec-
KHX
COEIMHEHUN
2) OCHOBHBIE
THUIIBI
peakuuit u ux
MEXaHU3MBbI

OOyuaromuiics
JIEMOHCTPUPYET
MIOJTHOE OTCYTCTBHE
WM HEJIOCTATOYHOE
COOTBETCTBHE 3HAHUMI
00 OCHOBHBIX Kjlaccax
OpPTaHHYECKUX
COCIMHCHHI 1
OCHOBHBIX THIIAX
peaxkuuii 1 ux
MEXaHU3MaxX

Obyuatommuiics
JIEMOHCTPHPYET HETIOJIHOE
COOTBETCTBHE 3HAHUI 00
OCHOBHBIX KJIaccax
OPraHWYECKHX COCMHEHUI
Y OCHOBHBIX THIIaX
peaKkuuii ¥ uX MeXaHU3Max.
Homyckarotcs
3HAYUTENIbHBIC OLINOKH,
IPOSIBIISIETCSA
HEI0CTaTOYHOCTh 3HAHMH,
0 psiy MoKazaresei,

OO0yyaromuiics
JIEMOHCTPUPYET
YaCTHYHOE
COOTBETCTBHUE 3HAHUI
00 OCHOBHBIX KJ1accax
OpPTaHUYECKUX
COECTMHEHHUI 1
OCHOBHBIX THITaX
peakuuii u ux
MeXaHU3Max, HO
JIOIY CKarOTCs
HE3HAYUTEIbHBIE

OO0yyaromuiics
JIEMOHCTPHPYET
IIOJIHOE COOTBETCTBUE
3HAaHUH 00 OCHOBHBIX
KJIaccax OpraHUYeCcKuX
COEIMHEHNN U
OCHOBHBIX THIIAX
peakuuii u ux
MEXaHHM3MaX,
CBOOOJIHO OTEpUPYET
npUOOPETEHHBIMU
3HAHUSIMU.




oOyJarommiics
UCTIBITHIBACT 3HAYUTEIIbHBIC

OIMOKHU, HETOYHOCTH,
3aTPyAHCHUS TIPU

3aTpyJHECHHS IPU AQHATUTHYECKUX
OINICPUPOBAHHUY 3HAHUSMHU | OTICPALUSIX.
IPU UX TIEPEHOCE HA HOBBIC
CUTYyaLHU.
yMeThb: Ob6yuaromuiics He Oo6yuatomuiicst Oobyuatommuiics Oobyuatomuiics
1) onpene- yMEET UJIU B JEMOHCTPUPYET HEIOIHOE | AEMOHCTPUPYET JIEMOHCTPUPYET
JSITh HEIOCTaTO4YHON COOTBETCTBHE CIICIYIOIMX | YACTHYHOE HIOJIHOE COOTBETCTBHE
MIpUHAIJICK- CTCIICHU YMECT yMeHI/II\/'I: OnpeaAcIsATh COOTBETCTBUC CICOYIOIUX yMeHHI‘;IZ
HOCTB OnpeacIATb IMPUHAAJICI)KHOCTD CICOYIOIIUX yMeHHP'I: OIIpE€aACIATH
COCIUHCHUA MNPpHUHAAJIC)KHOCTD COCIMHCHUA K OIpeacIATh MIPUHAIJIC)KHOCTD
K OIpe/eseH- | COSUHEHUS K OIPE/ICICHHOMY KJIACCy U | MPHUHAUISKHOCTh COCTMHEHHSI K

HOMY KJIaccy
2) omnpenie-
JISATh
HauoOoee
XapaKkTep-
HBIE
XAMUYECKHE
CBOMCTBA U

OTIpeIETICHHOMY
KJIACCy U OCHOBHBIE
XUMHYECKHE
CBOMCTBA B
MEXAaHU3MbI PEAKIUIA
OpraHUYECKHUX
BEIIIECTB I10 UX

dhopmynam

OCHOBHbIC XUMHYECKHE
CBOMCTBA M MEXaHU3MbI
peaKurii OpraHuYeCKuX
BEIIECTB I10 UX
dbopmymnam. JlomyckaroTcs
3HAYHUTENLHBIC OIIHOKH,
MIPOSIBJISICTCS
HEJIOCTaTOYHOCTh YMEHUH,
0 psiy MoKa3areneu,

COEeIMHEHUS K
ONPEACIIEHHOMY KJIaccy
1 OCHOBHBIC
XUMHUYECKHE CBOMCTBA
A MEXaHHU3MBI
peakuuii
OpraHUYECKHUX
BEIIECTB I10 BX
dbopmynam. Ymenus

OIpEe/ICTICHHOMY
KJIACCy ¥ OCHOBHBIE
XUMHUYECKHE
CBOMCTBA U
MEXaHU3MBI PEaKInN
OPraHUYEeCKUX
BEILIECTB 110 UX
dbopmyam.
CBo060HO omepHupyeT

MEXAHU3MBI
peaKI_[I/Iﬁ o0yyaromuiics OCBOEHBI, HO MIPHOOPETCHHBIMH
opramudec- HUCIIBITHIBACT 3HAYHUTCIBHBIC JIOITY CKaIOTCs YMEHHSAMH, IIPUMEHSCT
KHX 3aTpyAHCHUS IIPU HE3HAYUTEIbHBIC HX B CHTYaIlHAX
OICpUPOBAHNHN YMCHUAMHI OIINOKHU, HETOYHOCTH, TTOBBIIIICHHOM
BEIECTB IO
pr UX TICPCHOCC HA HOBBIC | 3aTpyAHEHHUS IPU CIIOKHOCTH.

ux CUTyalluH. AHAITUTUYECKUX
hopmynam olnepauusax, NepeHoce

YMEHUI Ha HOBBIE,

HECTaHIapTHBIC

CUTyaluH.
BJIA/I€Th: OO0yuaromuiics He OO6yuaromuiics Bnageer He | OOydarommiics OO0yyaromuiics B
3aKOHOMEp- BJIAZICET UJIU B B IOJHOM 00BEME YaCTUYHO BJIAJEET IMOJTHOM 00BeMe
HOCTSIMU HEIOCTAaTOYHOM 3aKOHOMEPHOCTIMU 3aKOHOMEPHOCTAMU BJIAJICET
BJIIMSTHUS CTEIEHU BJIAJICET BJIUSIHUSA CTPYKTYPBI BJIUSIHUSA CTPYKTYPBI 3aKOHOMEPHOCTIAMHU
CTPYKTYPBI 3aKOHOMEPHOCTIMHU OpPraHUYECKUX COCAUHEHUN | OpraHUuYecKUx BJIUSHUSA CTPYKTYPBI
oprasudec- BJIUSHUSA CTPYKTYPBI Ha UX CBOMCTBA, COCIMHEHHH Ha X OpPraHUYEeCKUX
KHUX OpPraHUYECKUX JIOITY CKaroTCsA CBOICTBA, HABBIKH COCIMHEHMH Ha X
COCIMHEHUM | COeAMHEHUM Ha UX 3HAYHUTEILHBIC OITHOKH, OCBOEHBI, HO CBOMCTBA, CBOOOTHO
Ha UX CBOMCTBA NPOSBIAETCA JIOITY CKarOTCS MIPUMEHSET
CBOMCTBA HENOCTATOYHOCTH HE3HAYUTEIIbHBIE IOJIyYECHHBIE HABBIKU B

BJIaJICHHS HABBIKAMH 110
psAny nmokaszaTeneil.
OO0yuaromutics

OIIMOKH, HETOYHOCTH,
3aTpyTHEHUS TIPU
aHATUTHICCKIX

CUTyaIUsIX
MOBBIIIEHHON
CJIOKHOCTH.




HCHBITBIBACT 3BHAYUTCIIBHBIC | ONICpALUAX, IICPECHOCE

3aTpyIHEHUS IPU YMEHHI Ha HOBBIE,
NPYMEHEHUH HABBIKOB B HECTaHJapTHBIE
HOBBIX CUTYyallUsX. CUTYalUH.

[Ikanbl OLleHUBAHUA PE3YyJIbTATOB IPOMEKYTOUYHOW U UTOIOBOM aTTECTALlUU U UX
OIMCaHUE:

DopMa NPOMEKYTOYHOM aTTECTALMM: 3a4eT.

[IpomesxkyTouHas arrectanusi oOydaromuxcs B popme 3auéra NpoBOJUTCS B
dopMe mnUCbMEHHOM 3a4€THOW paboThl (IO OwseTam), MPU 3TOM YUHUTHIBAIOTCS
pe3yNbTaThl TEKYILIEro KOHTPOJISI yCIEBA€MOCTH B TeueHue cemecTtpa. OrneHka
CTENEHU JTOCTHXKEHHUS O0Yy4YaloIMMHUCS IUTAaHUPYEMBIX pe3yJIbTaTOB OO0YyUYEHHUS MO
JOUCLUIUIMHE MPOBOJUTCS IPENOAABATENIEM, BEAYIIMM 3aHATHUS 110 JUCLUIUIMHE
METOJIOM DKCIEPTHOM OLEHKHU. [lo wmroram mnpomexyTodHOM aTTecTaluu I0
JUCLHUILIMHE BBICTABIIAETCS OLEHKA «3a4TEHO» WIM «HE3aYTCHOM.

K mnpomMexyrouyHol arrectaiMyM  JOMYCKAaKOTCA  TOJBKO  CTYACHTHI,
BBIMIOJTHUBIIME BCE BUIbI ydeOHOM paboThl, NperycMOTpeHHbIe pabdoyeil
nporpaMmon no aucuuiuinHe «OpraHuyeckas XUMHs» (KOHTPOJIbHBIE PalOOTHI,
JOMaITHHE KOHTPOJIbHBIC Pa0OTHI, 3aIIUTA JTA0OPATOPHBIX padoT).

Hlxkana
OLICHUBAHUSA

Onucanue

Beimonnensr Bce BBl ydeOHOW pabOTHI, IMPEAyCMOTPCHHBIC
y4eOHbIM II1aHOM. CTYIEHT JEeMOHCTPUPYET COOTBETCTBHE
3HaHWUW, yMEHWW, HABBIKOB TIPUBEICHHBIM B  TaOJIHIAX
nmoKazaTeseil,  omepupyer  NPHOOPETEHHBIMH  3HAHHSIMHU,
3a4TeHo YMEHUSIMH, HABbIKAMH, TPUMEHSET UX B CUTYaLUAX MOBBIIIEHHON
cinoxHocTd. IIpu ATOM MOTYT OBITH JTOMYIICHBI HE3HAYNTEIbHBIC
OmMMOKH, HETOYHOCTH, 3aTPyAHCHUS TIPH aHATUTHICCKHUX
omepanuax, IEPeHOCe 3HAaHMW ©W yYMEHUM Ha  HOBBIE,
HECTaHIAPTHHIEC CUTYaIlUH.

He Bwmonnen onuH wiu Oonee BUIOB y4eOHOH paboOTHI,
PEeTyCMOTPEHHBIX y4eOHBIM MIaHOM. CTyIEeHT AEeMOHCTPUPYET
HCIOJHOE COOTBETCTBHUE 3HAHMH, YMEHUM, HABBIKOB
NPUBEJICHHBIM B  TaONMIaX  TOKa3aTeNe,  JIOMyCKaITCA
3HAYNUTEIBHBIC OIIMOKH, TWPOSBISCTCS OTCYTCTBUE 3HAHHM,
YMEHUH, HaBBIKOB TIO PSAy TOKa3aTesei, CTYJIEHT UCIBITHIBACT
3HAYNTEIbHBIC 3aTPYAHCHUS TPH OINCPUPOBAHUM 3HAHUSAMH H
YMEHUSIMU TIPH MX TIEPEHOCE Ha HOBBIC CUTYAIIUN.

Heszaureno




®opmMa UTOrOBOM ATTECTALMHU: IK3AMEH.

HroroBas arrectanus oOydaromuxcsi B (opMe 3K3aMeHa NPOBOAMUTCS IO
AK3aMEHAMOHHBIM OwiieraM. OnEeHKa CTeNeHH JOCTHKEHUA OOydarolMMUCs
IUIAHUPYEMBIX ~ PE3yJbTaTOB  OOyY€HHUS N0  JUCUUIUIMHE  MPOBOJMUTCS
[IPENOAABATENEM, BEAYLIMM 3aHATUSA [0 JUCUHUIUIMHE METOJOM JKCIEPTHOMN
oneHKU. 1o uToram mpomeKyTOUHOM aTTeCTaluy MO AMCUUIUIMHE BBICTaBISAETCA
OLICHKA «OTIUYHOY, «XOPOLIOY, «YZOBJIETBOPUTEIBHO W
«HEYIOBIIETBOPUTEIBHOY.

K wutoroBoil arrecranuy IOMYCKAKOTCA TOJBKO CTYIEHTHI, BBINOJHUBIINE
BCE€ BHJbI Yy4eOHON paboOThl, NpPEeITyCMOTPEHHbIE paboyeil mnporpammoil 1o
muciuiuinie  «OpraHuyeckass XuMus»  (KOHTpOJIbHbIE paOOThl, JOMAIlIHUE
KOHTPOJIBHBIC padO0ThI, 3alUTa J1a00PATOPHBIX PadoT).

IIIxana oueHnBaHUA Onucanue

CTyneHT  JeMOHCTPUPYET TIOJIHOE  COOTBETCTBHUE
3HaHUW, YMEHUH, HABBIKOB NMPUBEIACHHBIM B TaOJIHIAX
MoKazaTesiei, onepupyeT NpuoOpEeTCHHBIMU 3HAHUSIMU,
YMEHUSIMHU, HaBBIKAMHU, MPUMEHSIET UX B CHTYaIMIX
OT1nnyHO .
MOBBIIIEHHON CJIOXKHOCTU. [lpm 3TOM MOryT OBITH
JOMYIIEHBl  HE3HAYUTEIbHbIE  HETOYHOCTH  IpHU
NepeHoce 3HAaHWW ¥ YMEHUW Ha HOBBIE, HECTaHIAPTHHIE

CUTYaIlUH.

CTyneHT JEeMOHCTPUPYET YAaCTUYHOE COOTBETCTBHUE
3HAHWM, YMEHUHN, HABBIKOB MPUBEICHHBIM B TaOIUIaX
ToKasaresieH, onepupyer MpruoOpeTEHHBIMU 3HAHUSMU,
YMEHUSIMM, HaBbIKaMH, OJHAKO HE MOXKET HuX
Xopouio IPUMEHATh B CHUTYalUsAX IIOBBIIMIEHHONW CIIO)KHOCTH.
[Ipu »TOM MOTYT OBITH JOMYIICHBI HE3HAYUTEIIHHBIC
OIINOKH, HETOYHOCTH, 3aTpPyAHEHHUS pu
AHAINTUYECKUX ONepauusax, I[EepPeHOCEe 3HAaHUM U
YMEHHUI Ha HOBBIE, HECTAHAAPTHBIE CUTYaIIUU.

CTymeHT HE B TIIOJHOM OO0BEME JIEMOHCTPHUPYET
COOTBETCTBHUE 3HAHMH, YMEHH, HABBIKOB
MPUBEJACHHBIM B TaOIMIaXx ITOKa3aTesel, Onepupyer
VY 10BIETBOPUTEIBLHO | MPUOOPETCHHLIMU 3HAHUSMH, YMCHHUSMH, HaBBIKaMH,
OJHAKO HCHBITHIBAET 3HAYMUTEIbHBIC 3aTPYJHECHUS TPHU
UX NPUMEHCHUM B HOBBIX CHUTYyallUsAX, HE MOXKET HX
MPUMEHSATH B CUTYAIUSX MMOBBILIEHHON CIIOXKHOCTH.




CTyneHT [EeMOHCTPUPYET HENOJHOE COOTBETCTBUE
3HAHWM, YMEHUH, HaBBIKOB MPUBEIECHHBIM B Ta0IMIaX
HoKa3aTeseH, JOMyCKalTCd 3HAYUTENbHbBIE OLIMOKH,
NPOSIBISETCA OTCYTCTBUE 3HAHUM, YMEHNW, HABBIKOB I10
HeynosnerBopurensHo .

pany IIOKa3arenen, CTYJIEHT UCIIBITBIBAET
3HAQUYMTENIbHBIE  3aTPyJHEHUS TIpU  ONEPUPOBAHUHU
3HAHUSMM U YMEHHUSMH IIpU UX NEPEHOCE HA HOBBIC

CUTyalluu.

@oHIbI OLEHOYHBIX CPEACTB MNpeACTABJEHbI B NMPWIOKEHUM 2 K padouei
nporpamme.

7. YdyeOHO-MeTOoaM4Yeckoe M  HHPOPMANMOHHOE  olecreveHHUe
AUCUMILTHHBI.

a) OCHOBHAaf JuUTepaTypa:

1. Areena 10.C., PycakoBa C.M., I'opuues WN.T"., 3bik H.B., ApramonoBa 1.B.
Opranunveckas xumus. /M.: MI'TY «MAMWM», 2010 — 112 c.

2. O.A. KoreixoBa, JI.B. JlonmakoB, A.B. MarBeeB. Opranuyeckas u
OmoopraHuveckas XUMUS: ydueOHOe nocoobwe: B 3 q,
Yacte 1: Homenkmatypa u TEOPETUUECKHE OCHOBBI PEaKIMOHHON
CIIOCOOHOCTH  OpPraHWYECKMX  COCAMHEHUW.  YTiaeBogopoasl. /M.:
MockoBckuii [Tonurex, 2019. — 208 c¢. (ISBN 978-5-2760-2561-2).

3. O.A. KorsixoBa, [I.B. JlonmakoB, A.B. MarpeeB. Opranuueckas u
OmoopraHuyeckas XuMmus: ydeOHoe mocobme: B 3 u. Yacte 2:

Kucnopoaconepxarniue coequaenust. TeKcToBOE AIEKTPOHHOE n3nanue/ M.:
MockoBckwii [Tonmurex, 2021 (ISBN 978-5-2760-2561-2).

0) 10MoTHUTEIbHAS JJUTEpaTypa:

1. Bapae @.3. Opranuueckas XuMmus: yueOHO-MeTou4deckoe mocodue /D.3.
banaes, A.X. Xaiipu; otB. pen. H.I. Crykanosa - M.: MI'I1Y, 2007 — 112
c.

B) IPOrpaMMHoe o0ecrnedyeHue 1 HHTEPHeT-pecypehl:

HHTepHET-pecypchl  BKITIOYAOT  YYCOHO-METOAMYSCKHE MAaTepHalbl B
AJNIEKTPOHHOM BHJE, mpeactaBieHHble Ha cairte (http://lib.mami.ru/ebooks/ B
pazaene «bubnnorekay.

[IporpammHuoOe obOecriedeHne He MPeyCMOTPEHO.

8. MarepuajbHO-TeXHUYECKOe oOecreyeHne TUCIUILIUHBI.
Cnenmanu3upoBaHHble ydeOHble J1abopaTopun Kadenpsl «Xumbuorex»
ayn. I[IK-511, T1IK-433, TIK-411, T1K-526, [1K-528, ocHamieHs!:



- IOCKOU ayJUTOPHOU C MEJIOM;

- MYJIbTUMEIUNHON YCTaHOBKOM: COBPEMEHHEIE cpencraa
BOCIPOM3BEACHUS M BU3yaldu3allMM JO00M BUIEO W ayauo uHGOpMaIuu,
MOJIy4eHHs] M MepeJayd  SJEKTPOHHBIX  JOKYMEHTOB, COCTOSIIHME  H3:
MYJIBTUMEIMAHOTO TPOEKTOpa, aBTOMATU3MPOBAHHOI'O MPOEKIMOHHOI'O 3KpaHa,
MEPCOHATILHOT0 KoMIbloTepa ¢ unrepdeiicamu noaxiaouenus: USB, audio, VGA.
IIpenonaBarens MMEET BO3MOKHOCTH JIETKO YIIPABIIATH BCEH CUCTEMOM, YTO
MO3BOJISIET IPOBOAUTH JIEKIIUU U JTaOOpaTOpHbIE padOThl 00yUaIOIUXCs B yA00HOM
U JOCTYITHOM 17151 HUX popme

- XMMHYECKOM MOCy/I0M M MpuOOpamMu MJis BBHINOJHEHHUS J1ab0paTOpPHBIX
paboT: HAIEKTPOHHBIE AHATUTUUYECKUE BEChI, BBITSKHBIE IIKA(BI, BOJAOCTPYHHbIE
HACOChl, MarHUTHBIE MEIIAJKU C HAarpeBOM, 3JEKTPUYECKUE TUIUTKH, CTEKJISHHAs
TEPMOCTOIKass mocyda Ha uwuM@ax, TOpPEeIKUd CIUPTOBBIE, TEPMOMETPHI,
apeoMeTphbl, ABTOMATUYECKUE MUTIETKU-103aTOPbl C HAKOHEYHUKAMHU.

Q. MeToauvecKkue peKOMEHIANUM ISl CAMOCTOATEJIbHON padoThI
CTYEHTOB

CamocTtosTenbHass paboTa SBISETCS OJHUM M3 BHUJOB TOJIYYCHHS
oOpa3oBaHus 00yYaIOLMMUCS U HallpaBjeHa Ha:

- W3Y4YEHHE TEOPETUUYECKOr0 MaTepuala, MOATOTOBKY K JIEKIIMOHHBIM H
71a60paTOPHBIM 3aHATHUSAM;

- MOATOTOBKY K 3alUTe JIa0OpaTOPHBIX padoT;

- MIOATOTOBKY K KOHTPOJBHBIM pabOTaM.

CamocrosiTenbHass paboTa CTYACHTOB MPEJCTaBIseT COOON BakHEHIee
3BEHO y4eOHOro mporecca, ©0e3 TNpaBWIBHONW  OpraHU3alUH  KOTOPOTO
00y4JaromUCs HEe MOXKET OBITh BBICOKOKBATH(UIIMPOBAHHBIM BBIITY CKHUKOM.

CTyAeHT HNOKEeH MOMHHTb, YTO MPOBOJUTH CAMOCTOSTEIIbHBIC 3aHSITHS
cienyeT peryiasipHo. OueHb BaKHO MPUIIOKUTh MAKCUMYM YCHIIUN, BOJHU, YTOOBI
3aCTaBUTH ceOst paboTaTh C MOTHON HArPY3KOM C MIEPBOTO JTHS.

He cnenyet oTkiaapiBaTh paboTy TakKe M3-3a HEPAOOUEro HACTPOCHUSI WIIH
OTCYTCTBHUSI BJOXHOBeHHUs. HacTpoeHue HyKHO co3faBarth camomy. [loHumanwue
HEOOXOJMMOCTH BBITIOJHEHUSI pabOThI, 3HAHUE IIENIA, OCMBICICHUE TEPCIICKTUBBI
OJIarompuATHO BIHSIOT HA HACTPOCHHUE.

Kaxnaplii CTyZIEHT JOJDKEH caM IUIAaHUPOBATh CBOKO CaMOCTOSTEIbHYIO
paboTy, UCXOlsl U3 CBOMX BO3MOKHOCTEH M MNPHUOPUTETOB. DTO CTUMYJIHPYET
BBITIOJTHEHWE Pa0OThI, CO3/MaeT 0OoJiee CIOKOWHYI0 OOCTaHOBKY, YTO B HTOTE
MOJIOKUTENIBHO CKa3bIBAETCSI HA YCBOGHUU MaTepUala.

BaxxHo monHee ydecTb OOCTOSITENBCTBA CBOEW pPaOOThHI, YSICHUTh, YTO
SBJISIETCS TJIaBHBIM Ha JAaHHOM JTame, KaKyl IO0CIIeI0BaTeIbHOCTh PadOThI
BEIOpATh, YTOOBI BHITIOJIHATH €€ JyUIlle ¥ C HAMMEHBIIMMHY 3aTPaTaMH BPEMECHH H
SHEPIHH.

JIs mo10TBOPHOM paboOThl HEMAJIOBAXKHOE 3HAUYEHHE MMEET OOCTaHOBKA,
opraHuzanus paboudero mecra. HyxHO n00uUThCS, 4TOOBI MECTO pPadOTHI IO
BO3MOKHOCTH ObUIO MOCTOSIHHBIM. PaboTa Ha MpUBBIYHOM MECTE JieflaeT ee Ooliee



100TBOPHOM. IIpoayKTUBHOCTE pabOThl 3aBUCUT OT MPABHIIBHOI'O YEPEIOBAHMUS
TpyZa u otabixa. [lo3ToMy Kakable 4yac WM J1Ba clienyeT AenaTh nepepbi Ha 10-
15 MuHyT. BBIXOIHBIE AHM JIyYlll€ IOCBATUTH AKTUBHOMY OTIBIXY, 3aHATUSAM
CIIOPTOM, MPOTYJIKAMH Ha CBEKEM BO3JyXe U T.A. [[ake mepexiroyeHue ¢ 0OQHOro
BUJIa YMCTBEHHOU pabOThI Ha APYTOM MOXKET CIY>KUTh aKTUBHBIM OTABIXOM.

CTyAeHT NOJKEeH MOMHHUTh, YTO B Ipoliecce OOyYeHHs BaKHEWUIIYIO POJIb
UTpaeT camMocCTosiTeNbHAas padoTa C KHUIOM M MHTEepHET-pecypcaMu. Hayuuthbes
paboTaTh C KHUTOW — BakKHEHIIas 3ajava cryjaeHta. be3 3Toro HaBbika Oyner
Ype3BbIUAHO TPYAHO U3y4aTh MPOTrPAaMMHBIN MaTepuai, 1 MHOTO BpEMEHU OyjaeT
NOTPAaYeHO HepauuoHalbHO. PaboTa ¢ KHUTOW CKIIAJbIBAETCS W3 YMEHHS
noo0path HEOOXOAMMBIE KHUTH, pa30o0paThCsi B HHUX, 3aKOHCIEKTUPOBATH,
BbIOpATh IJIaBHOE, YCBOUTH U MPUMEHUTH Ha MPAKTHUKE.

10. MeToanyeckue peKOMeHAAIUM IS NpenogaBaTeJisi

OcHOBHBIM TpeOOBaHMEM K TMPENOJaBaHUIO JHUCIUIUIMHBI  SIBIISCTCS
TBOPYECKUM, MPOOIEMHO-TUATIOTOBBI WHTEPAKTUBHBIA IOJX0JI, IO3BOJISIFONTUN
MOBBICUTH HHTEPEC CTYACHTOB K COJIEPKAHUIO YUeOHOTO MaTepuara.

OcHoBHas ¢popma M3y4CHHUST U 3aKPETUICHHS 3HAaHWK M0 3TOW JUCHUIUINHE —
JEeKIMOHHAas W Tmpaktuueckas. IlpemopaBarens JOKEH MOCJIEA0BATEIIBHO
OpPOYUTATh CTYyACHTaM psJd JEKLIHUM, B XOAE KOTOPBIX CIEAYET COCPEIOTOYUTH
BHUMAaHHUE Ha KJIIOUEBBIX MOMEHTAaX KOHKPETHOIO TEOPETUYECKOTO Marepuaia, a
TaK)Ke€ OpraHU30BaTh MPOBEJECHUE MPAKTUYECKUX 3aHATHH (JJaOOpaTOpHBIX padboT)
TakuM 00pa3oM, 4TOOBbl aKTUBU3UPOBATH MBIIUICHHE CTYJIEHTOB, CTUMYJIUPOBATH
CaMOCTOSITEJIbHOE M3BJICYCHHE HMH HEOOXOIMMON WHGOpPMAIMN U3 Pa3Iu4HbIX
UCTOYHUKOB, CpPAaBHUTEIIbHBIM aHAIU3 METOAOB PEIICHHI, COMOCTaBICHUE
MOJYYECHHBIX Pe3yJbTaTOB, (OPMYIHPOBKY M apryMEHTAlUI0 COOCTBEHHBIX
B3IJISI7I0B HA MHOTHE CIIOPHBIE MPOOIIEMBI.

OcHOBY y4YeOHBIX 3aHATUH MO0 JUCHUIUIMHE COCTABIAIOT JeKuuu. B
nporecce OOydYeHHs CTYJIEHTOB HCIONB3YIOTCA PAa3HYHble BHIIBI  Y4EOHBIX
3aHATHA (ayJUTOPHBIX W BHEAYJIUTOPHBIX): JICKIIMHU, JaOOpaTOpHBIE pPabOTHI,
KOHCYJbTallUM W T.1. Ha mepBoM 3aHATHM TO JAaHHOW y4eOHON IUCHUILINHE
HEO0OXOMMO 03HAKOMHUTH CTYJICHTOB C TIOPSJIKOM €€ M3yUeHHUs, PACKPBITh MECTO U
pOJIb IWCUMIUIMHBI B CHCTEME HAyK, €€ IMPAaKTUYECKOE 3HAYCHHUE, JOBECTU 0
CTYJIEHTOB TpeOOBaHUs Kaeapbl, OTBETUTH HA BOIIPOCHI.

[Ipy moAroTOBKE K JIEKIMOHHBIM 3aHATUSAM MO Kypcy «OpraHuueckas
XUMUSD» HEOOXOAMMO TMpOAYMaTh IIJIJaH €ro MpPOBEICHUS, COAEpKaHue
BCTYNUTEIBHOM, OCHOBHOM M 3aKJIIOYHUTEIBHOM YacCTH JEKIUH, O3HAKOMUTBECS C
HOBUHKAMHM  y4eOHOM W  METOIWYECKOW  JIUTEpaTyphl,  MyOIUKaIMsIMU
MIEPUOJIUYECKON TE€YaTH IO TEME JIEKIIMOHHOTO 3aHSTHUsS, OIPEIEIINTh CPEACTBA
MaTepUaibHO-TEXHUYECKOTO 00ECNeUYeHUs JEKIIMOHHOTO 3aHSITUS U MOPSIOK HX
WCMOJIb30BAHUS B  XOJI€ YTEHUs JIEKUMHA. YTOYHUTHh IUIAH NPOBEICHUS
MPAKTUYECKOTO 3aHATHUS 110 TEME JIEKIUU.

B Xxome neKuMOHHOro 3aHATHS NPENOAAaBaTeNb JOJDKEH Ha3BaTh TEMY,
y4eOHbIE€ BOIPOCHI, O3HAKOMUTb CTYJEHTOB C IIEPEYHEM OCHOBHOM W
JOTOJTHUTEIIBHOM JINTEPATYPBI IO TEME 3aHSITHSL.



Bo BcTynuTenbHON 4YacTH JEKIMM OOOCHOBAaThH MECTO U POJb H3ydaeMOU
TEMbl B Y4YEOHOM JUCHUIUIMHE, DPACKPBHITH €€ NpakThyeckoe 3HaueHue. Eciam
YUTAETCS HE MepBas JEKIUs, TO HEOOXOAUMO YBSI3aTh €€ TEMY C MpEeAbIIYIIeH, He
Hapylasi JIOTMKU M3JI0’KE€HUs ydyeOHOro martepuana. JIekuuio cieayer HauuHaTh,
TOJIbKO 4ETKO 0003HAUMB €€ XapakTep, TEMY U KPyT T€X BOIPOCOB, KOTOPHIE B €&
xoJie OyJIyT paCCMOTPEHBI.

B ocHOBHOW YacTu JIeKIUU CIEAYET PacKpbIBaTh COJEpKAHHE Y4eOHBIX
BOIIPOCOB, AaKIEHTUPOBATh BHUMAHHE CTYJICHTOB Ha OCHOBHBIX KaTErOpHSX,
SBJICHUSIX W MPOIEeccax, 0COOCHHOCTSIX MX MpoTeKaHus. PackpbiBaTh CyIIHOCThH U
COJIEp>KaHME PA3JTUYHBIX TOUYEK 3PEHUS M HAYYHBIX MOAXOJ0B K OOBSICHEHUIO TEX
WIM WHBIX sBIEHUM u mpoueccoB. Creayer apryMeHTUPOBAHO OOOCHOBATH
COOCTBEHHYIO TO3MIIMI0 TIO CIIOPHBIM TEOpeTHYecKuM BompocaMm. [IpuBoauThH
npuMepsbl. 3a7aBaTh MO X0y M3JIOKEHUS JIEKIMOHHOTO MaTepuaja puTOpUUECKHe
BOIIPOCHl M CaMOMY JlaBaTh Ha HHX OTBET. JTO CIOCOOCTBYET aKTHBU3AIUU
MBICTUTEIILHON JIESITEIbHOCTH CTY/ICHTOB, MOBBIIIEHUIO UX BHUMaHUs M MHTEpeca
K Marepuany JeKuuu, ee conepkanuto. llpernomaBatenb MOMKEH PYyKOBOIUTH
paboToil  CTyIEHTOB 1O  KOHCIEKTUPOBAHMIO JIEKIIMOHHOTO  MaTepuara,
MOUYEePKUBATh HEOOXOJUMOCTb OTPAKEHHSI B KOHCIIEKTaX OCHOBHBIX IOJOXCHUU
MU3y4aeMOM TEMBI.

B zaxmrounTtenbHO YacTH JEKUIMHU HEOOXOauMO c(opmylupoBaTh 00IIHE
BBIBOJBI 110 TEME, PACKPBIBAIOIINE COAECPKAHUE BCEX BOIPOCOB, MTOCTABICHHBIX B
nexkuud. OOBSIBUTH IUIAH OYEPETHOTO JIA0OPATOPHOrO 3aHSATHUS, JaTh KpaTKHUe
pPEKOMEHIAIMU TI0 MOATOTOBKE CTYIEHTOB K JabopaTopHoOii padore.

[Ipu »TOM BO BceX dYacTsIX JIEKIMH HEOOXOJUMO BECTH JUAJIOT CO
CTYJIEHTaMU U JaBaTh CTYJE€HTaM BO3MOXHOCTh IUCKYTUPOBATH MEXKIYy COOOM.

Ilenp mnpakTUYeCcKUX 3aHATHH (Ja00OpaTOpHBIX paboT) - o0OecneYuTh
KOHTPOJb YCBOCHHS y4eOHOTO Marepuaja CTyJIeHTaMH, paCUIMpEeHHUe W
yriayOneHue 3HaHWM, MOJYYEHHBIX MU Ha JICKIUSX U B XOJI€ CAMOCTOSITEIHHOM
pabotel. IloBbimeHue 3¢PGHEKTUBHOCTH MPAKTUYECKUX 3aHATHUH JOCTHUTACTCS
MOCPEJICTBOM CO3/IaHUsI TBOPYECKON OOCTAHOBKH, PACIOJATAIONIICH CTYJIEHTOB K
BBICKa3bIBAHUIO COOCTBEHHBIX B3IIS0B U CYKIECHUN MO 00CYkKJaeMbIM BOIIPOCAM,
KEJIAHUIO Y CTYJICHTOB MOPad0TaTh Y JOCKU MPH PEIICHUU 3a/1a4.

[locne KkaxAoro JEKIMOHHOTO M MPAKTUYECKOrO 3aHSATUSA CHeIaTh
COOTBETCTBYIOIIYIO 3alKMCh B JKypHallax yd4eTa IOCEHIaeMOCTH 3aHSATHU
CTYyJICHTaMH, BBISICHUTb Y CTapOCT YYEOHBIX TpPYIIN MPUYUHBI OTCYTCTBHS
CTyIEHTOB Ha 3aHsATUAX. lIpoBoauWTh TrpynmnoBble UM UHAUBUIYaTIbHBIC
KOHCYJIbTAllUM CTYAEHTOB MO BOMPOCAaM, BO3HUKAIOUIUM y CTYJEHTOB B XOJI€ UX
MOATOTOBKHU K TEKYIIEH M MPOMEKYTOUYHOW aTTECTALUH MO0 YUYEOHON NTHUCIUIUIMHE,
PEKOMEH/IOBATh B MOMOIIb YY€OHBIE U APYTHe MaTepUalbl, a TAKXKE CIPABOYHYIO
TUTEPaTypy.

B nekiMoHHBIX WM NPAKTUYECKUX 3aHATUAX HEOOXOIUMO BECTU JHAJIOT CO
CTYJICHTaMU U J]aBaTh CTYJ€HTaM BO3MOXHOCTb JUCKYTHPOBATH MEXIY COOOM.

[IpenogaBarenb, MNPUHUMAIOUNIMNA 3a4€T WA SK3aMEH, JIMYHO HECET
OTBETCTBEHHOCTb 3a MPABUIILHOCTH BICTABJICHUS OIICHKH.



CprKTypa H COACPKAaHUC TUCHUIIINHDBI «OpraanecKaﬂ XMMMUsD> 11O HAITPABJIEHHUIO ITOATOTOBKH

19.03.01 «buoTexXHOJIOT U
(0axkanasp)

Ipunoowcenue 1

Buabl yueOHoli padoTsl,

Buanl camocTosiTEILHOM

]
=3 - BKJIIOYAsl CAMOCTOSITEIbHYIO ®opmbI
Ne 5 = 5 padoThI
Paznen 3 g 3 padoTy CTY/1eHTOB, aTTecTanuu
z o = CTY/J€HTOB
) U TPY0€MKOCTh B Yyacax
n/n O =3 Py
Jlek | Jlad | Aya.p. | CPC JAK/P K/P 3J1 3P 9P
1 Bropoii cemectp
Tema 1. TeopeTuyeckue 0CHOBbI
OpPraHuvecKoi XuMHH
[IpenMeTt opraHUYeCcKOil XMMUU.
[ToHsiTHE PNEKTPOHHOM MIIOTHOCTH U
opOuTaNeH, NX TUIIBI U
rubpuduzarusa. CtpoeHue
AJIEKTPOHHON 000JIOUKH aTOMOB.
TuIbl XUMUYECKUX CBSI3EH B
1.1 | opraHM4ecKuX COCTUHEHUSX. 2 24, 25 4 4 6 +

DnexTpoHHbIe d(HHEKTHI
3aMeCTUTENeH U UX COBMECTHOE
neiicteue. [IoHATHS OCHOBHOCTH U
KHCIIOTHOCTH. M30Mepust MosieKkyn
OpPraHUYECKUX BEILIECTB:
CTPYKTYpHasi U IPOCTPAHCTBEHHASI.
Buvioaua oomawneit konmpononoi
paoomut




Buabl yueOHo# padoThl, .
Buabl camocTosiTe1bHOM

=3 = 8 BKJIIOYAsl CAMOCTOSITEIbHYIO ®opMmbI
Ne 5 = B padoThI
Pasnen o g g padoTy CTY/IeHTOB, arTecTaluu
= s = ar CTYJIEHTOB
/i S =3 PY10€eMKOCThH B Yacax
Jlek | Jlad | Aya.p. | CPC JAK/P K/P 3J1 3P P
Tema 2. AlkaHbl. Sp*-
ruOpUIM3aIUs aToMa yriiepoja B
ankaHax. M3zomepus, romonoruygec-
KU psi/i aJTKaHOB, €ro 001ast
dhopmyna © HOMEHKIATypa
NIOITAK. TlonaTHE EpBUYHOTO,
BTOPHYHOTO, TPETUYHOTO U
YEeTBEPTHUYHOTO aTOMOB yTJIEpO/Ia.
Panukaie! (aJIKuibl): onpeiesicHue U
HazBaHus. CrocoObl MOTyYeHUS
aIKaHOB. XMMHUYECKHE CBOICTBA
1.2 | STHAHOB 2 |2627| 4 4 6 +

Tema 3. IluK/I0aaKaHBL. Sp°-
rubpuan3aIys aroma yriepoja B
uuKioankanax. Mzomepus,
TOMOJIOTHYECKUHN PsII IUKIIO-
aJIKaHOB, ero oOuias Gpopmysna u
HoMmeHnkiarypa MFOITAK. Crpoenue
MOJIEKYJ [IUKJIOMPOIaHa u
nukiorekcana. CriocoObl MOTy4eHus
[UKIIOATKAHOB. XUMUYECKHE
CBOICTBA IIUKIIOATKAHOB.
Boinoanenue oomawnei
KOHmMPObHOIL padomol




Buabl yueOHo# padoThl, .
Buabl camocTosiTe1bHOM

Ne ? = g BKJIIOYAS CAMOCTOSITEIHLHYI0 paGoTLI ®opMmbI
Pa3nen o g 3 padoTy CTY/IEHTOB, aTTecTanuu
= s = ar CTYJIEHTOB
/i S =3 PY/10€MKOCThH B 4acax
Jlek | Jlad | Aya.p. | CPC JAK/P K/P 3J1 3P P
Tema 4. Texnuka 6e30MaCHOCTH
npu padoTe B XUMUYECKOI
gadoparopuu. OO0mue npaBuia
HaX0XJACHUS U paboTHI B
nabopatopun. [IpaBuiia paboTsI ¢
npobupkamu. [IpaBuna paboTsl co
CIUPTOBBIMHE Topenkamu. [IpaBuia
yTWIH3auuu oTXoA0B. [IpaBuiia
paboThI ¢ KUCIOTaMU U LIET0YaMH.
VYeTpoiicTBO 1 npaBmiia paboThI C
BBITSDKHBIM IKadoM. [TpaBuiia
1.3 | xpaneHus u pabOTHI CO MIETOYHBIMHU 2 28, 29 4 4 9 +

Metaiamu. [IpaBuna Tymenus
BO3TOPAHUI Pa3IMYHON IPUPOIBI.
[IpaBuna paboTsl ¢ mpubopamu,
HaXOJSIIUMHUCS MO/ BAKYYMOM.
[IpaBuna xpaneHus U paboOTHI ¢
JIBX. IlpaBuna paboTsl CO PTYTHIO U
npaBuiia €€ yTUIN3aIum.

Coaua oomawineit KOHMPOILHOU
padomul

Iloozomoeka Kk KOHmMPOILHOU
paoome




Buabl yueOHo# padoThl, .
Buabl camocTosiTe1bHOM

]
o L
Ne g = ? BKJIIOYAsi CAMOCTOATEIbHYIO paGoTLI OpMBI
Pa3nen o g 8 padoTy CTY/IEHTOB, aTTecTanuu
= o = CTY/J€HTOB
/i S =3 U TPYJ0€MKOCTh B Yyacax
Jlek | Jlad | Aya.p. | CPC JAK/P K/P 3J1 3P P

JladopaTopHas nmocyaa. Bussi
IIOCY1bI, UCIIOJIb3YEMOH B
XUMU4ecKkou naboparopuu. [Ipasuna
MBIThS TaOOPATOPHOM TTOCY/IBI.

1.4 | lnuds (kepH, MydTa) U X 2 30, 31 2 2 4 6 +
OCHOBHBbIE pa3Mmepsl. HazHauenune
Pa3INYHON NOCY/Ibl B XUMHYECKON
nabopaToOpUH.

Hanucanue konmpoibnoii padomul

Tema 5. MeToabl 04UCTKHU
BenecTB. MeTobl OYHCTKU
TBEPJBIX M KHUIKUX BEUIECTB.
[leperonka: BUIbI IEPETOHKH U UX
MPUHIUTIBL; THITBI TIPUMECEH,
yAQISIEMBIX C TIOMOIIIBIO TEPETOHKH,
MOHATHUE MPEArOHa U KyOOBOT'O

1.5 | ocrarka. Buapsl X010IUIbHUKOB IS 2 32,33 2 2 4 9
MePEroHKH; cOOpKa mpudopa Jyist
MEPEroHKU. A3COTPOITHBIC CMECH U
WX pazJieieHre ¢ TTIOMOIIBIO
neperoHKu. OcOOeHHOCTH COOpKH
npubopa i BAKYyMHOM MEPETOHKH.
Jlabopamopnas paboma «IIpocmas
nepecomKay




Buabl yueOHo# padoThl,
BKJIIOYAsl CAMOCTOSITEIbHYIO

Buanl caMoCTOATEILHOM
DopMbI
padoThI

padoTy CTY/IeHTOB, aTTecTaluu
CTY/IEHTOB
U TPYA0E€MKOCTh B Yacax

Paznen

CemecTtp
Henens
CemecTpa

n/n

Jlek | Jlad | Aya.p. | CPC JAK/P K/P 3J1 3P P

[Tepexpucrannuzanus: TPUHLIHUII
METO/1a, TI0CIIEI0BATEIbHOCTh
ONepanni sl IPOBEACHUS
nepexkpucTaum3anuu. Beioop
PacTBOPUTEIIS, TUIIBI IPUMECEI,
MIOHSITHE «3aTPABKUY.

(DI/IJ'II)TpOBaHI/IeZ Pa3HOBHUIHOCTH

1.6 2 34, 35 2 2 4 9

UCIOJIb3YEeMbIX (PUIBTPOB,
YCTPOMCTBO BOAOCTPYHHOIO Hacoca,
MOHSATHE MAaTOYHOT'O pacTBOpA.
MeTo/bl BBICYIIMBAHUS AKUJIKOCTEI
1 TBEPJIBIX BEIIECTB.
Jlabopamopuas paboma
«llepexpucmannuzayus»

Xpomarorpapuueckue MEeTo bl
OYMCTKH: BUJIbI XpOMaTOrpauH.
[TpuHIMIBI METOI0B
a7COPOIIMOHHON, HIOHOOOMEHHOH 1
SKCKIIFO3UOHHOM (Tenb-
(GWIBTPaLlMOHHOI) XpoMaTorpaduu.
Meron TOHKOCIOWHOU
xpomarorpaduu (TCX): moaBuxkHast
U HeTo/IBWXKHas (pazbl, MOHATHUS
copOeHTa U >III0eHTa, CBOMCTBA

1.7 2 36, 37 10 10 9




Buabl yueOHo# padoThl, .
Buabl camocTosiTe1bHOM

padoThI
CTY1eHTOB

BRJIKOYasl CAMOCTOATEC/IILHYIO (I)OPMLI

Pa3nen padoTy CTY/IEHTOB, aTTecTaluu

H TPYAOEMKOCTb B Yacax

n/n

CemecTtp

Henens
CemecTpa

Jek

J1ao

Ayn.p.

CPC

JIK/P

K/P

31

3P

P

CUJIMKaressi, mpsamasi u ooOpaTHas
(a3bl. [TogBMKHOCTH BEIIECTB Ha
TCX. dakTopsl, BAUSIONINE HA
MOJBMXHOCTH BemiecTB Ha TCX.
Texnuka npoBenenns meroga TCX:
HaHECEHHE MPOOBI, TPOBEICHHE
pasneneHus, METObI TTPOSIBJICHUS
TIATEH.

Jlabopamopuas paboma
«Touxocnounas xpomamozpagpusy

1.8

Jlabopamopuas paboma «Ankanul.
Ankenvi. Ankunvl»

38

1.9

Jlabopamopuas paboma
«Xumuueckue ceovicmea
HACHIUWEHHBIX U HeHACbIUEeHHbIX
V211e6000p0008»

39

1.10

OTtpaboTka U 3amuTa J1ad0paTOpPHBIX
pabor

40, 41

10

10

(DOpM(l ammecmauuu

42-44

3P

Bcero 4acoB mo AUCIUILIMHE
BO BTOPOM CEMECTPE

18

36

54

81

1 IK/P

1 K/P




Buabl yueOHo# padoThl,
BKJIIOYAsl CAMOCTOSITEIbHYIO

Buanl caMoCTOATEILHOM
DopMbI

n/n

Paznen

CemecTtp

Heneas

CemecTpa

padoTy CTY/1eHTOB,

H TPYAOEMKOCTb B Yacax

padoThI
CTY1eHTOB

arrecranmuu

Jek

J1ao

Ayn.p.

CPC

JIK/P

K/P

31

3P

P

Tpernii cemecTp

2.1

Tema 6. AJIKeHBI U AJTKATUEHBI.
Sp?-ruGpUIM3AINS ATOMA YITIepo/a B
aJIKEHaX, JIEKTPOHHAs IPUPOJA U
Tr€OMETPHSI IBOMHOM CBSA3H.
N3omepus, roMonorudecKkui psij
AIKEHOB W COMPSDKEHHBIX IUCHOB U
HoMmeHKkiarypa MIOITAK.

Crioco0OblI MOTy4YeHHsI U XUMHUYECKHE
CBOMCTBA aJIKEHOB U aJIKaJUECHOB.
Buvioaua oomawineit konmponwvnoil
pabomot

2.2

Tema 7. AIKMHBI. SP-TUOPUAU3AIUS
aToma yriepoja B aJIKUHax,
3JIEKTPOHHAS PUPOJIA U TEOMETPUS
TpOWHOM cBs3U. M30Mepus,
TOMOJIOTUYECKHM sl aJIKUHOB U
Homenknarypa MIOITAK.

Crioco0Obl MOy4YeHHs U XUMHUECKHE
CBOMCTBA AJIKUHOB

Buvinonnenue oomawnen
KOHmMPObHOIL padomol




Buabl yueOHo# padoThl, .
Buabl camocTosiTe1bHOM
BKJIIOYAsl CAMOCTOSITEIbHYIO
padoThI

padoTy CTY/IeHTOB, aTTecTaluu
CTY/IEHTOB

DopMbI
Paznen

CemecTtp
Henens
CemecTpa

H TPYAOEMKOCTb B Yacax

n/m
Jlek | Jlad | Aya.p. | CPC JAK/P K/P 3J1 3P P

Tema 8. ApeHbl. Sp>-THOpHAU3aIHUS
aToma yriepoja B apeHax,
AJIEKTPOHHAS PUPO/IA U TEOMETPUS
IIBOMHBIX CBSI3M OEH30JILHOT'O
KoJblia. 3oMepust 1 HOMEHKIIaTypa
NIOITAK (opto-, meta-, mapa-

53 TIOJIOYKEHUSI; TPUBHAIIbHBIC

' Ha3BaHus). [loHsITHE APOMATUYHOCTH
1 YCJIOBHS apOMaTUYHOCTH (ITPABUIIO
XIOKKeJIs); OHATHE O Pe30HAHCE.
MeTopl TOTyUYeHUST U XUMUYIECKHE
CBOICTBA apEHOB.

Boinonnenue oomawneit

KOHmMPObHOU padomul

Tunel 3aMecTUTENIEH B OEH30I5HOM
KOJIbIIE U UX OPHEHTUPYIOIEe
BIIMSIHME HA peaknuu Sg. Peakiuun
raJlOreHUPOBAHUS B apOMATHUECKOE
54 a71po U OOKOBYIO 1ienb. Peakuuu Sg B
' KOHJCHCUPOBAHHBIX apeHax.
Bvinonnenue oomawneii
KOHmMPObHOIL padombol
Iloozomoeka Kk KOHmMPOILHOU

paoome




Buabl yueOHo# padoThl,
BKJIIOYAsl CAMOCTOSITEIbHYIO

Buanl caMoCTOATEILHOM
DopMbI

n/n

Paznen

CemecTtp

Heneas

CemecTpa

padoTy CTY/1eHTOB,

H TPYAOEMKOCTb B Yacax

padoThI
CTY1eHTOB

arrecranmuu

Jek

J1ao

Ayn.p.

CPC

JIK/P

K/P

31

3P

P

2.5

Tema 9. I'ajioreHNpon3BOHbIE.
N3omepus u HOMEHKIIaTypa.
MeTop! ONTy4eHNs U XUMUUECKHE
CBOMCTBA raJIOr€HIIPOU3BOAHBIX.
[IpencraBienue 0 MexaHu3Max
peakiuii HyKJIeo(pHIbHOTO
3amerieHust (Sn1 u Sn2), hakropsr,
BIIUSIIOILIME HA TPOTEKAHNUE PEAKIINH
[0 TOMY UJIM HHOMY MEXaHHU3MYy.
Coaua oomauineil KOHMPOALHOU
pabomut

Hanucanue konmpoivnoi padomul

2.6

Peakiuu B-amuMuHUpOBaHUS
(oTmIerIeHus ), IpeICTaBICHNUE O
MEXaHU3Max peaKIuii
snumuaupoBanus (E1 u E2),
(baxTOpbI, BIHSIONINE HA POTEKAHUE
pEaKIuu mo TOMY WJIH HHOMY
MEXaHHU3MY.

Buvioaua oomawneit konmpononoi
paoomut




Buabl yueOHo# padoThl,
BKJIIOYAsl CAMOCTOSITEIbHYIO

Buanl caMoCTOATEILHOM

o
padoThI OPME!

Pa3nen padoTy CTY/IEHTOB, aTTecTaluu

n/n

CemecTtp

Heneas

CemecTpa

H TPYAOEMKOCTb B Yacax

CTY/J€HTOB

Jek

J1ao

Ayn.p.

CPC

JIK/P

K/P

31

3P

P

2.7

Tema 10. ConupThl 4 peHOIBI.
['omonoruueckuii psji CUPTOB U
(eHonoB, UX N30Mepus U
HOMEHKJIaTypa. MeToabl moay4eHus
Y XUMUYECKHE CBOMCTBA CIIUPTOB U
(heHooB.

Bwvinonnenue oomawmnern
KOHmMPObHOU padomul
Iloozomoexa Kk KOHMPOALHOU
pabome

2.8

Tema 11. AnbJaeruabl 1 KETOHDI.
['omonoruueckuit psa
KapOOHWJIBHBIX COCTMHCHUH, MX
HU30MEpHUs U HOMEHKJIATypa.
MeTop! TTOJTydeHUsT KapOOHMIIBHBIX
coequHenuii. [Tomydyenue o,p-
HEMPEIENbHBIX albJICTUI0B U
KETOHOB; aJIbJI0JILHO-KPOTOHOBAs
KOHJIeHCaIsI. XUMHYECKHE
CBOICTBa KapOOHMIBHBIX
COE€IUHECHMH.

Coaua oomauineii KOHmMPONbHOU
paoomut

Hanucanue konmponvhoii padomul




Buabl yueOHo# padoThl,
BKJIIOYAsl CAMOCTOSITEIbHYIO
padoTy CTY/1eHTOB,

Buael caMocToATEILHOM

o
padoThI OPME!

Paznen aTrTecTaluu

n/n

CemecTtp

Heneas

CemecTpa

H TPYAOEMKOCTb B Yacax

CTY/J€HTOB

Jek

J1ao

Ayn.p.

CPC

JIK/P

K/P

31

3P

P

2.9

1,4-TIpucoenuHenne HyKICOPUIOB K
o,B-HenpeaenbHbIM KapOOHUIIbHBIM
COeIMHEHMAM. A-I"aloreHnpoBaHue
MIpeNIeNbHBIX U HEMPEIeIbHbIX
KapOOHWJIbHBIX COEAMHEHUH,
ranoopmMHOE paciiernieHue,
QIKWJINPOBAHUE B O-TIOJIOKEHUE.
Peaknus [lepknna apomaTnyecknx
aJbJAETHU]IOB.

Bvioaua oomawineii konmponiwvnoit
pabomot

2.10

Tema 12. KapOoHOBbBIE KHCJIOTHI.
['omonoruueckuit psia
KapOOKCHIIBHBIX COSAMHEHUH, X
M30MEpHUs U HOMEHKJIATypa.
MeTo/bI MoNTy4eHHs KapOOHOBBIX
KHUCTIOT. MEeTO/IbI MOTyYEeHUS
MIPOM3BOIHBIX MPEACIbHBIX U
HETIPEeCIIbHBIX KapOOHOBBIX KHUCJIOT:
conell, aHTuAPUAOB (IIPOCTHIX,
CMEIIaHHBIX, TUKINYECKUX ),
rajoreHaHTuAPUI0B, CIOKHBIX
3¢bupoB, aMUIOB, HUTPUJIOB,
KeTeHoB. [lomyueHne HenpeaenbHbIX

10




Buabl yueOHo# padoThl,
BKJIIOYAsl CAMOCTOSITEIbHYIO

Buanl caMoCTOATEILHOM
DopMbI
padoThI

padoTy CTY/IeHTOB, aTTecTaluu
CTY/IEHTOB
U TPYA0E€MKOCTh B Yacax

Paznen

CemecTtp
Henens
CemecTpa

n/n

Jlek | Jlad | Aya.p. | CPC JAK/P K/P 3J1 3P P

KapOOHOBBIX KUCIOT. [lomydyenune
apoMaTHYECKUX KapOOHOBBIX
KHCJIOT.

XHAMHUYECKUE CBOMCTBA IIPEAEIBHBIX
1 HENpeeNbHBIX KapOOHOBBIX
KHUCJIOT U UX MTPOU3BOIHBIX.
AneToykcycHbIN 3pUp U ero
UCIOJIb30BAHNE B CHUHTE3E
KapOOHUJIBHBIX COETUHEHU.
XUMHYECKUE CBOUCTBA
IIPOU3BOIHBIX YTOJIbHOU KHCIIOTBHI.
Buvinonnenue oomawmneii
KOHmMPONbHOIUL padomol
Iloo2zomoexa Kk KOHMPOALHOU
pabome

Tema 13. AzoTcoaep:kaniue
coeMHEHH.

CrpoeHue HUTPOIPYIIIIbI.
MeTtoabl nosry4eHus

2.11 | HUTpOCOECTUHEHUH. 3 11 4 4 6 + +
XuUMHUYeCcKHe CBOMCTBA
HUTPOCOETUHEHUN.

CrpoeHue MOJIeKyJIbl aMMHUaKa v

AMHWHOB; IICPBUYHBIC, BTOPUYHBLIC,




Buabl yueOHo# padoThl, .
Buabl camocTosiTe1bHOM

]
o L
Ne g = ? BKJIIOYAsi CAMOCTOATEIbHYIO paGoTLI OpMBI
Pa3nen o g 8 padoTy CTY/IEHTOB, aTTecTanuu
= o = CTY/J€HTOB
/i S =3 U TPYJ0€MKOCTh B Yyacax
Jlek | Jlad | Aya.p. | CPC JAK/P K/P 3J1 3P P

TPETUYHBIC AMUHBI U YETBEPTUUHbIC
aMMOHUEBbIE coJId. MeTo bl
MOJTyYEHUsI aMUHOB.

XHUMHUYECKUE CBOMCTBA AMUHOB.
[Tonydyenue conelt Tua3oHUS U UX
XUMHYECKHE CBOMCTBA.

CtpoeHue MOJIEKYJT 0-aMUHOKHUCIIOT;
MOHSTHE IBUTTEP-UOHA U
H303JIEKTPUYECKON TOUKH.
He3ameHnnMble aMUHOKHCIIOTHI, UX
CTPOEHHE U HOMEHKJIaTypa.

Metobl TOTyYEHHS O-
AMUHOKHCIIOT.

XUMHUYECKUE CBOMCTBA
aMuHOKHCIIOT. O01as crparerus
CUHTE3a MEeNTHU/IOB: 3alllUTHbIE
CPYIIIbI, IPUHLIKI UX
WCIIOJIb30BAHMUS.

Coaua oomawineit KOHMPOILHOU
paoomut

Hanucanue konmponvHoil padomut
Buvioaua oomawneit konmpononoi
paoomut




Buabl yueOHo# padoThl, .
Buabl camocTosiTe1bHOM

No ? = §. BKJIIOYAsl CAMOCTOSITEIbHYIO paGoTLI ®opmbl
Pasnen o g g padoTy CTY/IEHTOB, arTrecTaluu
= s = ar CTYJIEHTOB
o/ S =3 PY10€MKOCTBH B 4acax
Jlek | Jlad | Aya.p. | CPC JAK/P K/P 3J1 3P P
Tema 14. YrieBoabl.
I'oMonoruueckue psijibl yriieBoJoB,
ux knaccupukanuu. OTKpeITas u
LHUKIUYecKue (MMpaHo3Has 1
¢bypano3Has) GOpMBL, SBICHHE
MyTapoTaluy. THUITBI TUKINYECKON
CBSI3M aTOMOB, IOJTyalieTaabHast
(TIMKo3uIHAs ) THAPOKCHIIbHAS
rpymnmna, onpeaeacHue aHoOMepoB,
dhopmynsr Oumiepa u Xeyopca.
MerTobl oJTy4eHus yIieBOIOB:
5 1p | METORB! HApAMBAHUA 1 3 12 4 4 6 N N

COKpAaIIeHHs! YTJIEBOJHOMN IIETH.
XHUMUYECKUE CBOMCTBA yIJIEBOIOB.
[Tonyuenune O- u N-TIMKO3UI0B.
[Ipumeps! nucaxapuioB u
MOJINCAXAPUAOB, UX CTPOCHUE U
CBOMCTBA.

Coaua oomawineit KOHMPOILHOU
paoomut

Hanucanue konmponvHoil padomut
Buvioaua oomawneit konmpononou
paoomut




Buabl yueOHo# padoThl,
BKJIIOYAsl CAMOCTOSITEIbHYIO
padoTy CTY/1eHTOB,

Buanl caMoCTOATEILHOM

o
padoThI OPME!

Paznen aTrTecTaluu

n/n

CemecTtp

Henens
CemecTpa

H TPYAOEMKOCTb B Yacax

CTY/J€HTOB

Jek

J1ao

Ayn.p.

CPC

JIK/P

K/P

31

3P

P

2.13

Tema 15. I'eTepounkimyeckue
coelMHeHus. ['oMonornueckue
PSAIBI TETEPOIMKIIOB, UX
HOMEHKJIaTypa U apOMaTUIHOCTb.
Crioco0b! MoJTy4eHus MATU- U
MIECTUWICHHBIX T€TePOIMKINICKUX
COEAMHEHN. XUMHYECKHUE CBOMCTBA
MATUYICHHBIX U MIECTUWICHHBIX
reTEPOLUKINYECKUX COCAMHEHUM:
peaKIuu EKTPOPUILHOTO
3aMelleHus], HyKJIeO(PHIbHOTO
3aMEeIIeHUs; OCHOBHBIE U
HyKJ1eo(uIbHbIE CBOICTBA.
Buvinoanenue oomawnei
KOHMPOAbHOU padomul
Iloozomoexa Kk KOHMPOALHOU
paoome

13

2.14

Jlabopamopuas paboma
«lanocenuposanue apernosy

Coaua oomawineit KOHMPOILHOU
paoomul

Hanucanue konmponvHoit padomut

14




Buabl yueOHo# padoThl,

Buael caMocToATEILHOM

Ne ? = g BKJIIOYAS CAMOCTOSITEIHLHYI0 paGoTLI ®opMmbI
Pa3nen o g 8 padoTy CTY/IEHTOB, aTTecTanuu
3 S 3 U TPYJ0€MKOCTh B Yyacax CTyACHTOR
H/H U : O py
Jlek | Jlad | Aya.p. | CPC JAK/P K/P 3J1 3P P
2.15 | Jlabopamopuas paboma « Cnupmui» 3 15 4 4 3
516 Jlabopamopnuas paboma 3 16 4 4 3
«Kapbonunvuvie coeounenusy
P
517 Jlabopamopnuas paboma « Peaxyuu 3 17 5 5 4 3
OUAZOMUPOBAHUSL U A30COUEMANHUSLY
OTtpaboTka 1 3ammTa J1a00paTOPHBIX
2.18 3 18 4 4 9 +
pabor
Dopma ammecmayuu 19-21 9P
Bcero 4acoB 1o qucuuruiHe
54 18 72 81 S5AK/P | 5K/P
B TPETHEM CEMECTpE
Bcero yacoB mo AuCHHIIAHE BO 79 54 126 162 |6 IKP | 6K/P
BTOPOM M TPETheM CeMecTpax




[Mpunoxenne 2
K paboueii mporpamme

MUHUCTEPCTBO HAVKHU U BBICILIEI'O OBPA3BOBAHUS POCCUMCKOM ®EJIEPALINN

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJIDKETHOE OBPA30BATEJIBHOE YUPEXJIEHUE
BBICILHEI'O OBPA3OBAHUA
«MOCKOBCKHNH MOJUTEXHUYECKNH YHUBEPCUTET»
(MOCKOBCKHUI TOJIUTEX)

Hamnpasnenue noarorosku: 19.03.01 «buorexnonorus»
OII (mmpodmb): «buorexHomoTHs»
®opma o0yueHus: ouHast
Buo npogeccuonanvroii desmenvHocmu: HAyYHO-UCCIEO08AMENbCKAS

Kadenpa: Xumbuorex

®OHJA OHEHOYHbLIX CPEACTB

O JAMCHUIIVIMHE

Opragnueckas XuMHus

Cocras: 1. ITacopT hoHAA OLIEHOYHBIX CPEICTB

2. Onrcanue OllEeHOYHBIX CPEJICTB:

- JlomaniHue KOHTPOJIbHBIE PaOOTHI

- KonrpossHbie paboTh

- 3amuTa 1a00paTOPHBIX PabOT

- [lucemenHas 3au€THas paboTa (IPOMEXYTOUHAs aTTeCTaIM)

- DK3aMeHalnoHHas paboTa (UTOroBasi aTTecTalus)
CocTaBuTen:

Jlonmakos Imurpuii Bragumuposuy,

K.X.H., 101eHT Kadeapsl «Xumbuorex»

Mocksa, 2020 rox



Tabnuua 1

IToxka3aresb ypoBHs ¢ChOPMHUPOBAHHOCTH KOMIIETEHLIUMA

OPT'TAHUYECKASA XUMUSA

dI'OC BO 19.03.01 BUOTEXHOJIOI'A

B nporecce ocBoeHUS JaHHOW TUCHUTITUHBI CTYACHT (OPMHUPYET U IEMOHCTPUPYET CIIEAYIONINE

KOMITCTECHIIMH:
KOMIIETEHIIMH IlepeyeHb KOMIIOHEHTOB Texnosorus |@opma CreneHu ypoBHel 0CBOeHHMsI KOMIIeTeHIUM
NH- DOOPMYJINPOB- ¢dopmupoBa- |0OLEHOYHOTO
JEKC KA HUS cpeacTBa™*
KOMIIETEH-
1107071
OIIK-2 [(cnocobnocms u 3HaTh: NENIES JIK/P Ba30BbIii ypOBEHb:
COMOBHOCMDb - IpaBuJia U IMOAXOABI K 06pa60T1<e na6opaTopHa;1 K/P - BJIAJICET npo(beccp[oHaanof/i TepMI/IHOJIOFPIeﬁ u
UCNONb306AMb [pe3yJIbTaTOB, HOJTyYEeHHBIX B [pabora, 3J1 HABLIKAMH [TPOBEIEHHUS IIPOLECCOB U OIEPALHiA,
OCHOBHbLE 3AKOHbL HKCIEPUMEHTAIBHOI pabdoTe; caMoCTOsI- 3P MCIIONB3YEMBIX B IIPENAPATHBHON OPraHn4eCcKOn
ecmecmeeHHOHAYY-HbIX |- OCHOBHBIC BHABI J1Ta0OpaTOpHOM [TenbHas pabora [OP

OUCYUNTIUH 8
npogeccuonanrbHoll
oesamenbHoOCmu,
npuUMeHsmb Menoobl
Mamemamu4ecko2o
ananuza u
mMoodenupogarus,
meopemuyeckozo u
DKCHEPUMEHMATILHO20
uccne008aHUss

[ocyznpl U IpUOOPOB AJIsl IPOBEACHUS
CHHTE3a OPTaHUYECKUX BEIIECTB
'YmeTn:

- Ha3bIBaTh OPraHUYECKUE
COeAMHEHMS 110 UX GopMyIIam;

- 000CHOBAaHHO BBHIOMPATh METOIUKY
[TOJTyYEeHHs1, BBIACICHUS, OUMCTKU U
MACHTU(UKALUT TE€X UM UHBIX
OPraHUYECKHX COSINHEHUIN

Bnagern:

-po(h)eCCHOHATIBLHON TEPMUHOJIOTHEH;
- HAaBBIKAMH NPOBEACHUS XUMUYIECKUX
[peakuuii W APYrHMX MPOLECCOB U
oreparuii, HCTOJIb3YEMBIX B
MpenapaTUBHON OPraHUUeCKOH XUMHUU

XMMHH, a TAK)KE YMEET Ha3bIBaTh OPraHUUECKHE
coeArHEeHMsI 1o uX (hopMyIaM

IloBbIlICHHBI YPOBEHb:

- yMEeT Ha3bIBaTh CJIOKHbIE MHOI'O()YHKIIMOHAIBHBIE
OpraHMYEeCcKUe BEIecTBa 1 000CHOBAaHHO BHIOMPATH
METOAUKY TOJIyYCHHUS, BBIACICHUS, OUUCTKU U
MACHTH(QUKALUN TE€X WM UHBIX OPTraHUYeCKUX
COCIMHEHHUN




OIIK-3 |cnocodonocmo
1CHOIL306ATNY 3HAHUSL O
cospemenHol
Qusuneckol kapmume
Mmupa,
NpOCMpPAHCMEEHHO-
BpeMEHHBIX
3aKOHOMEPHOCHISIX,
cmpoenuu eewecmaa
0J151 NOHUMAHUSL
OKPYAHCAIOUWE20 MUPa u
s18eHUll nPUPOObL

3HaTh:

r OCHOBHBIE KJIACCHI OPTaHUYECKIX
COCIUHCHUI

r OCHOBHBIC THIIBI PEAKITUI 1 UX
MEXaHU3MBI

Ymerh:

r ONIPEAEIATh MPUHAIICKHOCTD
COEIMHEHUS K OIPEACTICHHOMY
KJIacCy

r OTIpe/IeNATh Hanboee

XapaKTepHbIE XUMHYECKHE

CBOMCTBA U MEXaHU3MbI

peaKuuii OpraHuYeCcKux

BEIIECTB 110 UX GopMyam

Baagern:

F 3aKOHOMEPHOCTSIMU BITHSTHUS
CTPYKTYPBI OPTaHUIECKUX
COCIMHCHMI Ha X CBOMCTBA

TeKINS,
CaMoCTOSI-
TeNnbHas paboTa

JIK/P
K/P

oP

ba3zoBblil ypoBeHb
3HAET OCHOBHBIE KJIACCHI OPTAHUYECKUX COCIUHEHUN
Y OCHOBHBIE THUIIbI pEAKLIUN U UX MEXaHU3MBbI
IloBBINICHHBIA YPOBEHB
BJIAJICET 3aKOHOMEPHOCTSIMU BIIUSHUS CTPYKTYPbI
OPraHMYECKUX COEAMHEHNH Ha UX CBOMCTBA
YMEET OINPEAENATh XapAKTEPHbIE XUMUYECKUE
CBOMCTBA U MEXAHU3MBbI PEAKIIMI OPraHUYECKUX
BENIECTB 0 UX Gopmynam

**. CokpatteHus (opM OILIEHOYHBIX CPEJCTB CM. HIKe B Talnuiie 2.




Tabnuua 2

Hepeqeﬂb OLCHOYHBIX CPEACTB IO JUCHUIIJINHE «Opra}mqeacaﬂ XUMHUD»

HaumenoBanue [IpencraBnenue
Ne OLIEHOYHOTO Kpartkast xapakTepuctruka OleHOYHOT O OLICHOYHOT'O CPECTBA
0C cpeacTsa cpeacrea B ®OC
CpencTtso TUTSt CaMOCTOSITEJIbHOU
Jomarusis KomriuiekT pomaniaux
NpopabOTKM H  YCBOCHHS  IOJIyYCHHBIX
1 |xoHTposbHas paboTa . KOHTPOJIbHBIX paboT 1o
SHAHWA IS PEIICHUS 3a7a49 ONPEICICHHOTO
(AK/P) BapHaHTAM
THTIA TI0 TEME WIIK Pa3Jieny
Cpe/icTBO TPOBEPKH YMEHUH MPUMEHSTH
KonTponbHas padota pell POBEp y p KoMIUIeKT KOHTPOIBHBIX
2 [MOJIYYCHHBIC 3HAHWS IS PEHICHUS 3a1ad
(K/P) paboT 1o BapuaHTaM
OIIpeICTICHHOTO THIIA TI0 TEME WITH  Pa3JieiTy
CpencTBO KOHTPOJISL YCBOEHHUS Y4eOHOTo
(TEOpPETHYECKOTO " MIPAKTHIECKOTO)
MaTepuala, U3yIeHHOTO B XOJIe MTOJATOTOBKH Bomnpocsr o
3amura W TpoBeAcHUsS J1abOpaTOPHBIX paboT o TeMam/paszenam
3 |mabopaTopHBIX pabOT [COOTBETCTBYIOIIUM  TeMaM  (pa3zeiam) JUCITATIITUHBI,
(3J1) muciuIInHbl. OpraHn3oBaHO Kak ydeOHOe HW3YYEHHBIM B XOJIE
BaHATHE B BHJIC cobeceoBaHUs 71a00paTOPHBIX pabOT
TIEeIarorun4yeckKoro paboTHHKa C
00yJaroIuMucs
CpencTBo MpOMEXYTOUHOM OLICHKH CTETIEHU
N OCTHKEHUS 00y4YaroIMMUCS TUTAHUPYEMBIX
3auétHas pabora ! y Py Komiiekt OuneToB miist
[pe3yNbTaTOB OOyYEHHUS MO AMCLUILIMHE Ha N
4 (mpomexyToUHas . AN MUCHbMEHHOM 3auéTHOM
OCHOBE TNHCbMEHHOW 3aué€THOW pabdoTHl ¢
attecranus) (3P) ) paboThI
Y4ETOM pe3ylbTaTOB TEKYIIEr0 KOHTPOJIS
[yCIIEBAEMOCTHU B TEUCHHUE CEMECTpa
CpencTBO  UTOrOBOWM  OIIGHKH  CTENEHU
DK3aMeHaI[MOHHAsL |[TOCTHKEHHs 00YUaIOIIMMUCS TIAHUPYEMBIX Kommiexr
5 pabota (UTOrOBasi [pe3yNbTaTOB OOyuYEHUsS MO AUCIUIUIMHE Ha HK3aMEHAIMOHHBIX
arrecraiys) (OP) |ocHOBe MUCHMEHHOW  3K3aMEHAIMOHHON ouneToB

padoThI




DoHJ OLIEHOYHBIX CPEACTB
1o AUCIUIUIMHE: «OpraHndeckas XUMHUs»
(manpasnenue noarotoBku 19.03.01 BUOTEXHOJIOI'1A)

BapuaHThI 1OMalTHUX KOHTPOJIbHBIX Pa0OT
Jdomamnee 3axanue 1. Beenenue. [IpenejibHble yIi1eBoA0POAbI
!Bce opeanuyeckue coedurenus 001H#CHbL Oblmb HA36aAHbL!
1. Onumure cXeMaTHYECKH M C TIOMOUIBIO 3JIEKTPOHHOW (DOPMYIIBI AIIEKTPOHHOE CTPOCHHUE
aromoB cieaytomux anementos: O, Cl, H, Ne. YkaxuTe 4uciio BaJCHTHBIX JIEKTPOHOB ITUX
aTOMOB.
2. YKaxuTe TUIN THOPUIU3AINK BCEX aTOMOB MOJIEKYJIBI MpornieHa. Hapucyiite ero cTpyktypy ¢
reoMeTpHel pacioIoKeHus: opouTanei.
3. OOo3HaubTe OHIIEKTPOHHBIE OS(PPEeKTH 3aMecTuTeNel B CICAYIONIUX COSAUHEHUSX:
MPONMUOHUTPIII, ATaHalb, 2-MPOMHHOBAs KHUCIIOTa, H3omponuiamuH, ¢ropoenzon, HC(O)-
CH=CHo..
4. Vxaxure (¢ 0OOCHOBAaHHMEM), B KaKyl CTOPOHY OYIyT CMEUIEHbl KHCIOTHO-OCHOBHBIE
paBHOBECHS TSI CIIETYFONITUX PEaKIUii:
a) CHsSH + CH3ONa = CHsSNa + CH3OH
6) NH2CH,COONa + H.0 = *NH3CH>COONa + HO
5. CkoibKO KOH(HTYpallMOHHBIX H30MEPOB HMeeT TekcaH-2,3-muoi. Hapucyiite (B BHIe
npoeknuii dwuiepa) Bce BO3MOXHBIC H30Mephl M HazoBute ux 1o (R,S)-HOMeHKmaType.
VYkaxuTe, Kakue mapbl CTEpeOn30MEPOB SIBIISIIOTCSI SHAHTHOMEpaMHU, Kakue - JuacTepeoMepami,
a xakue — me3ohopmamu?
6. Ilomyuure 2,2-muMeTHIOyTaH BOCCTAHOBJICHHEM COOTBETCTBYIOIIETO KapOOHUIBLHOTO
coequHeHus. Hanumure ypaBHEeHHE peakiuyd (POTOXUMUYECKOTO XJIOPUPOBAHHUS 3TOrO alIKaHa.
OnuimuTe MeXaHu3M 3TON PEaKIUu.
7. Hammmurte ypaBHEHHS CIEIYIONIMX peakmuii: a) 2-0en3un-1,3-OyTaaueH W STUICH TNpH
HarpeBaHuu; 0) MPOIYKT peaklUu «a» U BOJOpOJ Ha HHKene. M300pa3ute paBHOBecHE IBYX
KpPECIOBUIHBIX KOH(OpMalnui NpoaAyKTa peakuuu «0» M TMpeiCKaXHuTe, Kakas H3 OSTHX
koH(popmaruii Oyaer crabuiIbHEe.
JdomamHee 3ananue 2. AJIKeHbL. AJIKMHbI. APEHbI
!Bce opeanuyeckue coeouHenus 00NH#CHbL OblmMb HA38aHbL!
1. HanumuTe ypaBHEHUs cleayonnX peakuuid. B ciydae o6pa3oBaHusi HECKOIBKUX MPOAYKTOB
peaKuu yKaKUTe, KakKue U3 HUX OCHOBHBIE, a KaKHhe MOOOYHbIE:
a) Kakue aJKeHbl MOJIydarcs Mmpu: 1) B3aMMOJEHCTBMM IIMHKOBOW MbutH C 4-u3omponui-1,2-
TUXJIOPIUKIIOTEKCaHoOM; 2) aeruapatanuu 1,2-nuMernn-l-uukinoneHTanona; 3) AelcTBUH
HaTpUs B JKHJIKOM aMMuake Ha 1-peHmi-2-neHTuH (YKaKuTe KOH(MUTYpaluio TpoayKTa
peakiuun); 4) B3aUMOACHCTBUM 3-OpOM-2-METWINEHTaHA C TPET-OyTHUJIATOM Kaius B TpeT-
OyTHJIOBOM cCIUpTE MpH HarpeBaHuu. B mocnenHem ciydae 00OCHYITE perMOHAINpaBICHHOCTD
peaxiuu;
0) momyuuTte 1o peakuuu Burrura 1-gpeHnn-2-0yTeH; HaNMIIMTE €ro peakluio ¢ HaJyKCyCHOU
KHCJIOTON M MOCHEAYIOIUI THAPOIN3 MOITYYEHHOTO IPOAYKTa,
B) B3aUMO/IeCTBUE M30MPEHa C 1-KpaTHBIM U30BITKOM OPOMOBOIOPO/IA;
T) IPeJIOKUTE CXeMY MpeBpallleHus: MponuieH — 2,3-1uMeTui-2-0yreH. OnuinTe MexaHu3M
(Ade) mepBoii u3 TpeOyromMXCs peakuuii U 00OCHYHTE, KaKoil M3 MPOAYKTOB ITOH PEaKIUH
SIBJISIETCSI OCHOBHBIM, 2 KaKOW — MOOOYHBIM.
2. Hanmimure ypaBHEHUS CIEIyIOMNX peakiuil. B cmydae oOpa3oBaHUs HECKOJIBKHUX MPOIYKTOB
peaKIuu yKaKHUTe, KaKue U3 HUX OCHOBHEBIE, a KaKHe MOOOYHbIE:
a) noxyuute 3-metmi-1-0ytus u3: 1) 1-0pom-3-metmiOyTana; 2) 3-MeTUIOy TaHaS;
0) U3 alleTIIICHA U IPYTUX HEOOXOIUMBIX PEareHTOB MOMyUUTe 2,5-TUMETHI-3-TeKCUH;




B) peakuusi 3-TeéKCHHA C TPEXKPaTHbIM M30BITKOM TUOOpaHa, a 3aTeEM C IEPEKUCHhI0 BOJOPOJa;
00BSICHUTE, B 4€M 0COOCHHOCTH ITOW PEaKInH,
I') OCYLIECTBUTE MIPEBPALLEHUE IPOINAHOJI —> IIPOIMJIEH.
3. Hanumure ypaBHEeHUs CleayOUMX peakuuid. B ciaydyae oOpa3oBaHus HECKOIBKUX MPOIYKTOB
peaKIuy yKaKUTe, KaKhe U3 HUX OCHOBHBIE, a KaKKe MoOOYHbIE:
a) peakius 1-aneTmi-3-3THIOCH30J1a C aMalIbraMol IIWHKA B COJITHOM KHUCIIOTE;
0) peakuus M-OpOMMETOKCHOEH30J1a M allETUIIXJIOPUIA B IPUCYTCTBUU TPUXJIOPUIA ATFOMHUHUSA;
B) B3aUMO/ICHCTBUE TONIyOJIa ¢ porieHoM B ipucyTcTBur H2SO4;
r) peakuus |-HuTpoHadTANIMHA C OPOMOM;
1) IONy4YHTe 2-XJI0p-4-HUTPOOCH30IHYIO KUCIOTY U3 OeH3071a.

Jdomamnee 3axanue 3. 'anorennpousBoanbie. CiupThl

!Bce opeanuyeckue coedurenus 001H#CHbL Oblmb HA38aHbL!
1. HanumuTe ypaBHEHUs claeAyomnX peakuuid. B ciydae o0pa3oBaHusi HECKOIBKUX MPOAYKTOB
peaKIny yKaKUTe, KaKhe U3 HUX OCHOBHBIE, a KaKue MoOOYHbIE:
a) 1) dboToxumuueckoe Toayona; 2) mnoiydeHue mM-0poMOeH30ICyNbPOKUCIOTH U3 OeH30ma; 3)
U3  TpomaHajs  Moday4yuTe  l-mponmuH  4epe3  0oOpa3oBaHUME  COOTBETCTBYIOLIETO
JTUTAJIOTEHIIPOU3BOIHOTO; 4) peaknus riaunepuHa (1,2,3-mpomanTpuosia) ¢ THOHWIXJIOPUIOM; 5)
MoJIydeHue 2-0pomMmnponaHa no peakiuuu XyHCAUKKepa.
0) pacnoyiO)KUTE COEAMHEHUS B MOPSJIKE YBETUYEHUS PEAKIMOHHOW CIOCOOHOCTH B pEaKIUAX
SN2: 2-xyop-2-mMetninOyTaH, 1-xjmopneHTaH, 2-iona-2-metunoyrad. OTBeT o0ocHy#Te. Hamummre
peakuuu 1-xjoprieHtana c: 1) cepoBomoponom (1 9kB.); 2) BOAHBIM PAacTBOPOM THAPOKCH]IA
HaTpusi; 3) MOAUIIOM Kallds B aleToHe; 4) STUIaTOM HAaTpus B ITAHOJE NMPH HArpeBaHUH; S)
METaJNTNYECKUM HaTpUEM.
B) HAIUIIUTE MPOAYKTHI CIEAYIOLUIUX PEaKLIMi; YKaxuTe, OOOCHYHTEe M HANMIIUTE MEXaHU3MbI
00pa3oBaHMs OCHOBHBIX M MTOOOYHBIX MPOAYKTOB; OOpaTHUTe BHUMaHNUE HAa UX KOHpuUrypamuu. 13
(S)-2-6pombyTana moayuwure: 1) (R)-Brop-Oytuianerar; 2) Brop-0yTuaTHor; 3) 2-0yTeH.
2. HanuimuTe ypaBHEHUs ClenyroMMX peakuuil. B ciydae o0pa3oBaHUsl HECKOJIBKUX MPOJYKTOB
peaKkiuu yKakute, Kakue U3 HUX OCHOBHBIE, a KaKKe MOOOYHbIE:
a) 1) obpabotka 1,4-muOpom-2-MeTUIOyTaHa BOJHBIM PACTBOPOM IIENOYM; 2) THUApaTanus 2-
METHJI-2-TICHTEHa; 3) BOCCTaHOBJICHHE 2-OyTaHains MaHOOPTUIPUAOM HaTpusl; 4) morydeHue 2-
MeTUI-2-0yTaHolla M3 COOTBETCTBYIOLIErO CIIOKHOTO 3(upa ¢ HCHOIH30BAaHUEM pPEaKTHBA
I'punbspa; 5) nonydenue denona u3 6eH3ona; 6) a-HagToa u3 1-HadranmuHCyIBGOKUCTOTHI; 7)
nonydyeHue 1,2-0yranauoia u3 1-0yTeHa 3a OJIHy CTaIIuIo.
0) CpaBHUTE KHCIOTHBIE CBOMCTBA CJIEIYIONIMX COCIWHECHHWH: ITUKIOrekcaHou, 1,2-
LUKIOTeKCAaHNOM, n-Kpe3old, n-HuTpodenon. Hamumwure ypaBHeHuss peakuuid 1,2-
LUKIOTeKCaHuoma ¢: 1) MeTaluIMuecKUuM HaTpueM; 2) XJIOpPaHTUApUIoM OyTaHOBOW KHCIOTHI B
MPUCYTCTBUU TPUITUIAMHUHA; 3) STHIXJIOPUIOMOM (2 3KB.) B IPUCYTCTBUU THAPOKCHIA HATPUS;
5) MeTaHOJIOM B MIPUCYTCTBUH CEPHOU KUCIOTHI; 6) Tpubpomuaom ¢ocdopa.
B) HamuimuTe ypaBHEHUs peakuMid o-Kpe3ojia cO CICAYIOMIMMH COeIUHEHUSMU: 1) THIAPOKCHIT
HATpUs; 2) METWIMOAMI B TMPUCYTCTBUM THUIPOKCHIA HATpHsl, 3aTeM - aleTUIXJIOpUA B
npucytctBuu FeBrs; 3) 6pom; 4) xnopodopm B pUCYTCTBUHU THAPOKCUIA HATPUSI.
r) 1) mepilogatHoe pacmierienue 2,3,4-oKTaHTpUoIa; 2) B3aUMOEHCTBUE 2,4-TIEHTAHANOHA C
STUJICHIVIMKOJIEM (2 9KB.) B KHcIOHU cpene; 3) peakuus 1,3-Oyranauona ¢ okcuaom xpoma(Vl) B
MUPHUINHE.

Jdomamnee 3axanne 4. Kapoonnnbnbie coennnenns. KapO0oHoBbIe KHCIOTHI

!Bce opeanuyeckue coeduneHus 001#CHbl Oblmb HA36aHbL!
1. HamumuTe ypaBHEeHHUs ClIEeIYyIONINX peakiuid. B caydyae oOpa3zoBaHMs HECKOJIBKUX MPOIYKTOB
peaKIMy yKaKuTe, KakKhe U3 HUX OCHOBHBIE, a KakKe MoOOYHbIe:
a) 1) ruagparanus neHT-2-eH-4-uHa B IPUCYTCTBUU CyibdaTa pTYTH, HANUIIIUTE YPaBHEHUE KETO-
€HOJIbHOIM TayTOMEpHUH MPOJYKTa; 2) MOIyunuTe 3-MEHTAaHOH Ha OCHOBE alleTOYKCYCHOTO 3(upa;
3) O030HOJM30M COOTBETCTBYIOIIEro aueHa mnoiyuute cmech (1:1:1) mpomanans, sTaHans u




TJIMOKCAJIS; 4) U3 COOTBETCTBYIOLIETO CIUPTA MOIYyYUTE O-TOJNYHJIOBBIN aJbACTHI; 5) MOIydnTe
KPOTOHOBBIN aJIbJIETU U3 alleTalbleruaa; 6) OCyIIeCTBUTE MIPEBpaIleHUEe KyMOJ — aIleTOH.
6) Pacnonoxure B psAa [0 YBEIWYECHUIO PEAKIMOHHOM CIIOCOOHOCTH B  PEAKIHUAX
HYKJICOQUIBHOTO MPHCOEIUHEHUS: TMpOIaHallb, ATaHalb, aleToH, aneTropeHoH (OTBET
obocuyiTe). Hamummre ypaBHeHus peaknmii arerodpeHona: 1) c¢ w-OyrunamuHOM; 2)
HomodopmHoe pacmieruieHne; 3) ¢ TuodeHosoM; 4) ¢ OCH3IBICTHIOM B TIPUCYTCTBHH IIETIOYH;
5) peakitus «cepedpsHOTro 3epKanay. Hanuwume mexanuzmol peakyuti 2), 3), 4).
B) Hanmmure ypaBHeHus: peakuuidi 4-metmin-2-rekceHaist: 1) dunbca-Anpaepa ¢ 2,3-1uMeTn-
1,3-6yraguerom; 2) Muxasns ¢ aeToyKCyCHbIM 3hupoM; 3) ¢ 3TaHOJIOM (130.) B KUCIIOH cpeie.
2. Hanmmure ypaBHEHHUS CISAYIONINX peaknuid. B cirydae oOpa3oBaHus HECKOIBKUX TMPOIYKTOB
peaKIuu YKOKHUTEe, KAKWe U3 HUX OCHOBHEIC, 8 KAKHE MOOOTHBIE:
a) 1) okucienne 2-MeTHII-3-TeKCeHa IUXPOMATOM KaJlus TIPH HAarpEeBaHWUHM; 2) TIOJHBIA THAPOIIN3
MPOMMUOHUTPUIIA B MPUCYTCTBUU MIEIOUN; MPOIYKT THIPOIH3a ITCPUDUIUPYHUTE ITAHOJIOM B
KHCIION cpene (Hanuwume mexanusm); 3) peakuus guUOKcuaa yriaepoma ¢ (4-merwmi-1-
MEHTUJ)MarHUHOPOMUZIOM U TOCTEAYIONIee MOAKUCICHUE; 4) MmoayuyeHrne OCH30MHOW KHUCIOTHI
W3 TOJIyOJIa; 5) MoJIydeHHuEe KPOTOHOBOM KUCJIOTHI U3 MACJISTHOW KUCJIOTHI; 6) U3 TUATUIMAIOHATA
nojayuuTte 1,6-rekcaHIuoBYIO KHUCIIOTY.
0) Pacmonokute B psAx MO YBEIWYCHHIO CKOPOCTH PEAKIHMH C OSTAHOJIOM: OyTHIIAIeTarT,
YKCYCHYIO  KHCJIOTy, TponuoHwiIxjopun (orBer oOocHyWte). Hammmure peaknun
nponuoHmIXIopuAa: 1) ¢ aum3onponuiamMuHoMm (u30.) (Hanuwume mexanuzm); TOTYUESHHBIN
MPOIYKT TUAPONIU3YHTE; 2) MIETOUYHOM THAPOIIN3; MPOIYKT 00paboTaiiTe OpOMOM B MPUCYTCTBUU
KaTAIMTUYECKUX KOJIMYECTB KpacHOTO ¢ocdopa (Hanuwume mexanuzm); 3) ¢ HATPUEBOU COJIBIO
areToykcycHoro sdupa; 4) ¢ H-OyTaHOJIOM B MPUCYTCTBUM MUPHIMHA; 5) C alleTaTOM HATPHS;
MOJTYYeHHBI MpOAYyKT oOpaboraiite muuszonpormiamunom Jnutus (LDA), a 3arem —
aleTHIIXJIOPUIOM.
B) 1) peakinus HATpUIIA KPOTOHOBOW KHCJIOTHI ¢ OPOMOBOJIOPOIOM, 3aT€M — TOJHBIN THIPOJIN3
MOJTYYEHHOTO MPOAYKTa; 2) TIIyTapOBBIM aHTHAPHUI C STAHTHOJIOM (2 9KB.) B KHCIIOH cpene; 3)
peaxiusi Oy THIM301IMAaHATa C POMAaHOJIOM.

JdomaniHee 3aganue S. A3orcoaep kaime coeIMHEHU

!Bce opeanuueckue coeduHenus 00I%CHbL Oblmb Ha36aHbl!
Hanumure ypaBHeHus crienyroomux peakiuuil. B ciayyae oOpa3oBaHUs HECKOJIBKUX MPOIYKTOB
peaKnuu yKakure, Kakue U3 HUX OCHOBHBIE, a KaKKe MOOOYHbIE:
a) U3 BTOpP-OyTHJIaMUHA MOJIy4YUTe 2-HUTPOOYTaH U HAIUILIKUTE €ro peakuuu: 1) ¢ HIMHKOM B BOJIE
B npucyrctBun NH4Cl; 2) ¢ xiaopom B mpucytcTBuH ménoun; 3) C 4-HUTPOOEH3aIbIECIHIOM B
npucytctBuu NaOH,;
0) ocyulecTBUTE IMpeBpalleHHEe 3-METHIIUKIONEHTAHOH — 3-MeTWINHKIONEHTHIAMUH;
CpPaBHHTE IO OCHOBHOCTH IIMKIOTEKCHJIAMUH M 4-METOKCHAaHWUJIMH (OTBET 0OOCHYMTE);
HaIUIIUTE Peakiuy 4-MeToKCHaHuImHa: 1) ¢ xmopuaom 4-metundenunnauazonus npu pH 5,0; 2)
¢ aurpuroM Hatpust U HCl (nanuwume mexanuszm); peakuus moay4eHHOro MPOIYKTa C BOJHBIM
pactBopoM xjopuaa meau(l) mpu HarpeBaHuu; 2) ¢ aleTalbAETUIOM; 3) BOCCTAHOBUTEILHOE
aMUHUPOBAHUE alleTOHA;
B) MOJYYUTE STHJIAMUH M3 aleTaMuja, a Takke CHHTe30M [a0puais U HaNMIIWTE peakiuu
STHJIaMUHa: 1) ¢ alleTOHOM B KUCIIOH cpefie; 2) ¢ ITUIOPOMHIOM; 3) allMUIMPOBAHUE aHTHIPUIOM
MAacCJIsTHOW KHCIIOTHI;
') MOJYYUTE HU3OJEHIIMH U3 3-METUJITICHTaHOBOM KHUCIOTHI, a Takxke cuHTe3oM llITpekkepa u
HAMUIINTE YPaBHEHUS pEaKuii N30JIeHIInHa ¢ OEH3WIOBBIM CIIUPTOM B KUCJIOU cpejie, 3aTeM — C
MPOMUIIXJIOPUAOM B MPUCYTCTBUU TPHUITUIAMHHA, 3aTEM — MIEJIOYHON THUAPOIU3 MOTYyUYEHHOTO
MPOJIYKTa;
1) TPEeNsIokKUTE CIOcOo0 TOMydYeHUs TPUNENTHAa H30JeHIIMIpEeHUIATaHUIBAINHA, UCTIOIb3Ys
MOAXOISIIINE METOBI 3aIIUTH aMHUHO- M KAPOOKCHIIBHOM TPYIIIT aMUHOKHUCIIOT.




Jomamnee 3a1anue 6. YrieBojasbl. I'eTepounkjinyeckne coeTHHeHUS
!Bce opeanuyeckue coeduneHus 001#CHbl Oblmb HA38aHbL!

1. U300pa3uTte konpyaro-rienHbie paBHoBecus (2R,3S,4R)-2,3,4,5-TeTparuapoKCcuieHTaHas.
2. OcymectBute mpespamienne: D-rmokoza — D-apabuno3a. Hamumure ypaBHEHUs peakiuii
D-rirroko3sl: a) ¢ pa30aBICHHON a30THOW KUCIOTOW NPY HArpeBaHWH; 0) ¢ U30BITKOM alleTOHA B
KHUCJION cpejie; B) ¢ l-IporaHosioM B KHUCIJIOH cpenie; I') ¢ M30BITKOM YKCYCHOTO aHTMApHAA B
KHCIION CpeJie; 1) Peakius «CepeOpsHOTO 3epKaiay; €) ¢ 4-METHIIAHUITNHOM.
3. HanmumuTe ypaBHEHUs CIEAYIONINX peaknuii. B ciaydae oOpa3oBaHUs HECKOIBKUX MPOTYKTOB
pEaKIUU YKKUTE, KaKHUEe W3 HUX OCHOBHBIC, a KaKhe MOOOYHBIC: a) M3 SHTAPHOW KHUCIOTHI
MOJIyduTe THO(DEH W HAMUIIUTE €r0 PEAKINI0 C XJIOPAHTHUAPUIOM OCH30MHON KHCIOTHI B
npucytctBun SNCly; 0) HUTpOBaHHME MUPPOJA; B) HUTPOBAHUE 3-METHIIIUPUINMHA; T) PEAKIUSI
MAPHUINHA C AMHJIOM HATPHSL.

BapuaHTEl KOHTPOJIBHBIX Pa0OT
KountpoJabsHas padora 1. Beenenue. IlpeaejbHble YIjieBo10PO/bI

!Bce opeanuueckue coeOuneHus 0014CHbl Oblmb HA36aHbL!
1. OGo3HaubTe MIEKTPOHHBIE YDPEKTH 3aMECTUTENEH B CIASAYIOMNX COCTUHEHUSX: dTUIUTUTHH,
BUHIJIOCH30J1, AJUTHJIbHBIN KaTnoH, HUTpoOyTaH, CHo=CH-N(CH3)2, 3-xm0p-2-niporieHass.
2. Vkaxute (C 000OCHOBaHHMEM), B KaKyl0 CTOPOHY OyJeT CMEIIEHO KHCIOTHO-OCHOBHOE
paBHOBECHE JUTS CICAYIONIEH peaKIInu:
CH3C(O)NH: + NaNH; = CH3C(O)NHNa + NHa.
3. Hamummure ypaBHEHHS COOTBETCTBYIONIMX peakmuii. B cirydae oOpa3oBaHMsI HECKOIBKHUX
MPOJIYKTOB PEaKIUU YKaKUTE, KaKWe U3 HUX OCHOBHBIE, a KaKHe MOOOYHbIE:
a) TIOJTy4HTe 2-METHIIOyTaH U3 aJIKHUHA;
0) dhoToxuMmuueckoe Cyab(poxiIopupoBaHue 2-MeTUIOyTaHa; 00OCHYWTE CTPYKTYpPYy OCHOBHOTO
MPOJYKTa PeaKkiuu, UCXO/d U3 CTAOMIIbHOCTH COOTBETCTBYIOIIMX YIJIEPOIHBIX PAIUKAIIOB;
0) 2-u3ompomnmi-1,3-0yTaaueH U STHICH NPU HarPEBaHUH;
B) MIPOAYKT peakiuu «0» U BOJOPOJ Ha HUKEIE,
I') IOJTHOE OKHUCIICHHE 2-MeTu0yTaHa (ypaBHINTE YpaBHCHHUE PEAKIIHH ).

KonrtpoJjbHas padora 2. AJIKeHbI. AJIKMHbI. APEHBI

!Bce opeanuueckue coedurenus 00124CHbl Oblmb HA36aHbL!
Hanumure ypaBHeHus crienyroomux peakiuuil. B ciayyae oOpa3zoBaHus HECKOJIBKUX MPOIYKTOB
peaKuyu yKaxkuTe, Kakue U3 HUX OCHOBHBIE, a KaKue MOOOYHbBIE:
a) peakuusi 3-MeTwi-2-OyTaHona C KOHI[. CEPHOM KHCIOTOH; B3aMMOJICHCTBHE OCHOBHOTO
MPOJYKTa ¢ HAAYKCYCHOU KHCIIOTOH C MOCJIEAYIOIIUM THIPOIN30M IMOTYYEHHOTO IPOAYKTa;
0) nmeruaporanoreHupoBaHue 3-OpoM-2-METHINEHTaHa B MPUCYTCTBHM THUIAPOKCHIA HATpUs B
STHJIOBOM CIIHPTE;
B) JelicTBUE HATpUs B JKUJIKOM aMMHaKe Ha 2-METWI-3-TeKCUH (YKaXuTe KOH(MUTYpaIuio
MIPOJYKTa PEAKIUN);
T') MPEAJIOKUTE CXEMY MONyYeHUs 2,3 -AMMEeTUIOyTaHa U3 MPOTICHA.
1) U3 alleTUJIeHa U JPYruX HEOOXOAUMBIX PEareHTOB MOJYyYUTe BUHUIAIIETUIICH U HAMTUIIUTE €ro
PEaKIuIo ¢ BOIOM B MPUCYTCTBUHU alleTaTa PTYTH U CEPHON KHCIIOTHI;
€) IeHCTBUE METAJUIMYECKOT0 HAaTpus Ha cMech 3-XJIop-1-npornena u XiopOeH301a;
) peakuus M-OpOMMETOKCHOCH30J1a U alleTUIXJIOPH/IA B IPUCYTCTBUU TPUXIIOPUAA aTFOMUHUS;
3) peakius 1,3-qumMeTHIOSH30I1a C BOJHBIM PACTBOPOM MEpPMaHraHaTa Kallvs P HAarpeBaHUU;
1) TIOMY4YUTe 3-HUTPO-5-0poMOEeH301ICYTB(HOKUCIOTY 13 OeH30Ma.

KontpoJjbHas padora 3. 'ajioreHnpou3Boanbie. CiMpThl

!Bce opeanuyeckue coeduneHus 00I#CHbl Oblmb HA36aHbL!
1. HanmmuTe ypaBHEHUs CIEAYIONINX peakiuuid. B ciydae oOpa3oBaHusl HECKONBKUX MPOIYKTOB
peaKIuu yKaKHUTe, KaKue U3 HUX OCHOBHEBIE, a KaKHe MOOOYHbIE:
a) moxy4eHue 2-0poMIiporana no peakuu XyHCIAUKKEpa,;




(CH3);CO™ + CHyl 29C
6) (CH3)3COH

YKOKUTE ¥ OOOCHYHTE MEXaHHW3M 00pa30BaHUs OCHOBHOTO M MOOOYHOTO(-bIX) MPOIYKTA(-OB)
JTAHHOW pEaKLnH;

B) BOCCTaHOBJICHUE 3THJIOBOTO 3(pHpa 2-MEeTUIPOIIAHOBOM KUCIOTHI IO CIIUPTA;

r) nomydeHue 3-eHwsi-l-mpomaHoia W3 COOTBETCTBYIOIIETO OKCHPaHA C HCIOJB30BAaHHEM
peaktuBa I puHbsIpa;

1) CUHTE3 4-TUAPOKCUTOIYO0IA U3 4-METHIIaHUIINHA;

e) peakuus 3-MeTHiI-2-0yTaHoja ¢ STUIOPOMHUAOM B IPUCYTCTBHU IIETOYH;

) peakLus pe3opLUuHa ¢ TPHOPOMUIOM KeJle3a;

3) MOJIy4EHHUE alleTalIsl METWJIITHIIKETOHA PEeaKLUEN C 3TUIICHIIIMKOJIEM;

n) peakuus 1,3-mponanaunona ¢ METATIMYECKUM HaTpueM (2 3KB.), 3aTEM - C XJIOPAHTUAPUIOM
OCH30MHOI KUCTOTHI (2 JKB.).

2. Pacnionoxure coeMHEHUS B TMOPSIKE YMEHBIIECHHS PEaKIIMOHHONW CIIOCOOHOCTH B PEAKIUSIX
HYKJICO(HUITFHOTO 3aMeIIeH s 110 MexaHu3My Sn1: BTop-OyTumiioan, BTop-0yTuadpoMua, BTOp-
oytunxsiopua. OtBeT o6ocHylTe. U3 BTOp-OyTUIOpOMHUIa TTOTYYUTE HUTPUIT 2-METHIIOY TAHOBOM
KHUCIIOTBI.

3. Hamummre ¢GopMysasl MPOMEKYTOYHBIX W KOHEUHBIX BEIIECTB, a TAaKKe pEaKkIuh B

CIEAYIOIIEN CXeMe:
SO4H

NaOH NaOH, t° HNO,
A -

KontpoJabsHas padora 4. KapOonuiabHble coenHenus. KapOoHoBbIe KHCJIOTHI
!Bce opeanuueckue coeduteHus 00I#CHbL Oblmb HA38aHbL!

1. Hanmummure ypaBHEHU CIEAYIONIMX peakiuid. B ciaydae oOpa3oBaHus HECKOJIBKUX MPOIYKTOB
pEaKINy YKaKUTE, KaKHe U3 HIX OCHOBHBIC, a KaKKe MoOOYHbIE:
a) TIOJTyYUTE METHJI(DEHUIIKETOH Ha OCHOBE alleTOYKCYCHOTO d(upa;
0) ompenenuTe CTPYKTYpy aIKEeHa, IIPU 030HOJIM3E KOTOPOTO IMOYYHIIH alleTOH U alleTalbICTH]I;
B) aJIbJIOJIbHASI KOHJICHCAIUS 3-METUIIOy TaHAIIS;
I') peaKIusl MacIsTHOTO aJIbJIETHa C BTOP-OyTUiIaMUHOM (130.), a 3aTeM - C BOJIOPOIOM;
1) peakuus 4-MeTHII-2-TeKCeHAJSl C HOTPOMETAHOM B TIPUCYTCTBHUH HIETIOYH,
€) IIeJIOYHON TUAPOIIU3 alleTaMK/Ia; TIPOILYKT THAPOIH3a STEPUDUITUPYHTE TIPOITAHOIOM;
) U3 MAJIOHOBOTO A(Hpa MoIy4InuTe 1,6-reKCaHIHOBYIO KHCIIOTY;
3) peakiusi aHTUIPHIa KPOTOHOBOH KHCIIOTBI ¢ OPOMOBOZIOPOAOM (2 JKB.);
1) peakKIysi STHIN30IHaHATa C H-OyTaHOJIOM.
2. Pacronoxute B psA MO YBEIHMYEHHIO CKOPOCTH PEAKIUH C ATAHOJOM: XJIOPAHTHUIPHU]L
OCH30MHON KHCJIOTHI, 2-METHJIOCH30HHass KUCIOTa, 4-XJIOpOCH30MHasi KUCIOTa (OTBET
obocHy#Te). Hamummre peakiuu XjaopaHruapuaa 0eH30MHOM KUCIOTH: 1) ¢ ammuakom (u30.);
MOJTYYCHHBIH MPOAYKT JACTHIPATUPYITE; 2) C HATPUEBOW COJIBIO AllETHIIAIICTOHA.
3. Hammummmre hopmMynbl IpOMEKYTOUHBIX M KOHEUHBIX BEIIECTB, a TAK)KE PEAKIIUU U UX YCIOBHUS
B CIIEAYIOIIECH CXEeMeE:

[O] SOCl, CeHle
CH,CH,OH A B o,

AlCl,

KonTpoabnas padora S. Asorcoaep:kaiue cOeiMHEHU

!Bce opeanuyeckue coeounenus 00N4CHbL Oblmb HA36aHbL!
1. HamumuTe ypaBHEHHUs CIEAYIOUINX peakuuid. B ciaydyae oOpa3oBaHMs HECKOJIBKUX MPOIYKTOB
peaKIMy yKaKuTe, Kakhe U3 HUX OCHOBHBIE, a KakKe MoOOYHbIe:
a) U3 BTOp-OyTHUIIaMHHA MOJIy4UTE 2-HUTPOOYTaH;
0) peakuus TUIAMHHA ¢ IMHKOM B Bojie B mpucytcTBrr NH4Cl;
B) peakius 2-HUTponponana C 4-HuTpodeH3anbaeruoM B npucyrctsun NaOH;
T') HOJYYHUTE ATUIIAMUH CHHTEe30M ["abpuass;




1) alUJIMPOBAaHUE aHWJIMHA AaHTUAPUIOM MACIISIHON KUCIIOTHI;

€) peakuus n30JIellMHA ¢ OEH3UIIOBBIM CIIUPTOM B KHCIIOH cpee;

) TOJy4YeHHE AumenTuia (HEeHWIATaHWIBAJIMHA C HCIOJIB30BAHUEM MOAXOISIIUX METOH0B
3alIUThl AMUHO- ¥ KApOOKCHIIBHOM TPYTIIT aMHUHOKHUCIIOT.

2. CpaBHUTE TIO OCHOBHOCTH ITUKJIOTCKCHWJIIAMHH W 4-METOKCHAHWIWH (OTBET OOOCHYMHTE);
HAIUIIATE PEaKIHI0 4-METOKCHaHWIMHA ¢ HUTpUToM Hatpus U HCl u peakuuio mosy4eHHOro
npoaykra 4-merunanunuaoM npu pH 5,0.

3. Hanummurte QopMysasl NPOMEXKYTOUHBIX U KOHEUYHBIX BELIECTB, a TaKXKE pEaKUUU B

CHEAYIOUIEN CXeMe:
CH,CHBrCOBr  NH,
NH.CH.COOH —* A —*b

KontpoJjbHas pa6ora 6. YriaeBoasbl. I'eTepounkjinyeckue coeiMHeHUs
!Bce opeanuueckue coeOuneHus 0014CHblL Oblmb HA36aHbL!

1. I300pa3ute KoJIbuaTO-1IeTHbIE paBHOBECHS L-MaHHO3BI U HAMUIIUTE €€ YPAaBHEHHS PEaKIUi:
a) ¢ aneronom B ipucytcteuu HCI;
0) ¢ 1-mpomaHosIoM B KUCJION CpeJIe;
B) C M30BITKOM MTPOIMMMOHOBOTO aHTHAPHU/IA B KUCIIOHN Cpelie;
I) ¢ pa30aBIE€HHON a30THOM KUCIIOTOM.
2. HanvmwTe ypaBHEHUS CIEIYIOMINX PEAKIINN:
a) W3 TUATHIOBOTO 3(upa 2-METOKCUTIYTAPOBOM KHUCIOTHI TMONYYUTE 3-METOKCHUIUPHUINH H
HaITAIIIATE PEAKIIUI0 €r0 OPOMUPOBAHMUS;
0) anmnupoBanue GypaHa aHTUIPHUIOM MACIISTHON KHUCIIOTHI;
B) HUTPOBAHUE MUPPOJIA U KUCIOTHBIN THAPOIIN3 MOTyYEHHOTO MPOAYKTa;
r) GopMyJIbl IPOMEKYTOUHBIX M KOHEUHBIX BEIIECTB, @ TAKKE PEAKLIUU B CIEAYIONIEH cXeMe:

(0]
Me% H2N-NH,
- KOH. t
2-3tunTHodeH A =B

AICI,

Borpocs! k 3amure 1a60paTopHBIX paboT

Memoowvl ouucmku meépovlx u HCUOKUX BeUieCNE.

1. Ileperonka.

1.1 Bugpl neperonku (mpocrasi, BAKyyMHasi, C BOJSHBIM ITaPOM, a3€0TPOITHASI, PEKTH(PHUKAIINS) U
WX MPHUHIATIBL.

1.2. Tumbel npuMecel, ynausieMbIX C TOMOIIbIO MEPETOHKH, TOHSATHE NPEArOHa M KyOOBOTO
ocTaTKa.

1.3. Buibl X0JIOIMIIBHUKOB TSI IEPETOHKHU, HX BBIOOD.

1.4. COopka mpubopa [yis TEPErOHKH, HCIIOJIb30BaHUE Ae(IerMaToOpOB, XJIOPKAIBIUEBBIX
TPYOOK, «KHUIIETOK.

1.5. A3eoTpoIiHbIe CMECH U UX pa3/ielICHHE C IIOMOIIIbIO TEPETOHKH.

1.6. OcobenHoctu c6opku mpudopa [Uisd BaKyyMHON IIEperoHKH.

2. [lepexpucrannuzanusi.

2.1. IlpuHnun Metoza, MociIe0BaTEIbHOCTD ONEpaLvi UIsl MPOBEAECHUS IEPEKPUCTAILIN3ALINN.
2.2. Bo16op pacTBOpuUTENs ISl IPOBEJCHUS EPEKPUCTAIITU3AIIH.

2.3. Tumbl npuMeced, yJIalIseMbIX C IOMOLIBIO MEPEKPUCTAUIN3ALNM, HCIOJIb30BaHUE
AKTUBHPOBAHHOI'O YIJISl, BIMSIHUE CKOPOCTH OXJIAXKJIEHUS HA ITPOLECC KPUCTAIUIM3ALMHY, IOHATHE
«3aTpaBKU».



3. ®unbTpOBaHUE.

3.1. Pa3HOBHIHOCTH HCTIONB3YyeMbIX (QHIBTPOB (OyMaXKHbIC, CTEKISIHHBIE, BIoxHepa).

3.2. YCTpoHCTBO BOAOCTPYHHOIO Hacoca, HEOOXOIUMOCTh UCTIONB30BAHUS MPEAOXPAHUTEIILHON
CKJISTHKH, IIOHATHE MAaTOYHOI'O pacTBOpa.

4. Meronpl BBICYIIMBAHUS >KUJIKOCTEH (MCIIOJIb30BAHUE PA3IMYHBIX OCYIIUTENEH) M TBEPIBIX
BeIECTB (YCTPOUCTBO SKCUKATOPOB).

5. XpoMarorpapuaeckue MeTO Ibl OYHCTKH.

5.1. Bunmer xpomarorpaduu (10 THITy HCIIOJIB3yeMOH MOJABIKHOW (a3pl, MO NPUHIHITY
pazzesneHus, o Ha3HAYEHUIO).

5.2. TlpuHIMIBI METOAOB aACOPOIMOHHOW, WOHOOOMEHHONH W OSKCKIFO3MOHHOW (Telb-
(GuIbTPAMOHHON) XpOMaTOrpaguH.

5.3. Metox torkocnoitHoi xpoMaTorpaduu (TCX): moaBrKHas 1 HENOABMKHAS (a3bl, TOHATHUS
cOpOEHTa U 3JII0EHTA, CBOMCTBA CUIIMKAres, npsiMasi U oopatHas (asbl.

5.4. TlomewxHocTh BemectB Ha TCX W BenuuMHA, XapakTEpHU3YIOMas MOABMKHOCTH, €&
ONTUMAJIbHbIE 3HAYCHMUSI.

5.5. ®axTophl, BIUAIONIME HA MOABWKHOCTH BemecTB Ha TCX: mpuposia pa3aenseMbiX BEIIECTB,
MIPUPO/Ia HEMOIBUXKHOM (pa3bl, MpUpoa MOABMKHOM (a3bl (3IH0O0TPONHBIN psJl paCTBOPUTETEH).
5.6. Texnuka mpoBenenust meroga TCX: HaHeceHHe MPOOBI, TIPOBEICHUE Pa3ACICHUS, METOIBI
MIPOSIBJIEHUS TSTEH, MOHATHE «KPAeBBIX d(PPEKTOB» U «CBUIETEIISN.

Xumuueckue ceoticmea aikamos U YUKIOAIKAHOS.!

1. Peakuuu paguKaibHOTO 3aMEILCHHUS.

1.1. MexaHu3M peakuuu raloreHupoOBaHHUs.

1.2. CynbdoranorenupoBanue, Cyiab(HOOKUCICHUE, HATPOBAHUE; COOTHOIICHUE TTPOTYKTOB 3TUX
peaKkui.

2. Peakuuu OKUCJIEHUS U IETUIPUPOBAHUS.

3. Peakuuu pacKphITHS ITUKJIA ITUKIOATKAHOB.

Xumuyeckue ceolicmea ankeHos.

1. DnexTpodriIbHOE TPUCOSTUHEHHE TI0 JBOMHOM CBSI3H.

1.1. Mexaau3m peakuuii Ade.

1.2. IIpaBuno MapkoBHHKOBA U €r0 00OCHOBAHHE C TOUKH 3PEHUS MEXaHHU3Ma.
1.3. Peakuuu ranoreHMpoBaHusl, THAPOTAIOr€HUPOBAHUS, THAPATALINH.

2. Peakmuu BocctaHoBiieHus 1 okucneHus (mo Ilpunexaesy, no Baruepy).

Xumuueckue ceoticmea apeHos:

1. DnexrpodunbHOE 3aMelieHre B OEH3€IbHOM KOJIbLIE.

1.1. MexaHu3Mbl peakiuil Se 1 00pa3oBaHMs COOTBETCTBYIOIIUX EKTPOPHIBHBIX YACTHII.

1.2. Peakuuu HUTpOBaHMA, CyJIb(UPOBaHUS, TaJIOTEHUPOBAHUS, AJKWIMPOBAHUS U
anunupoBanus o @puaento-Kpadptey

1.3. Meronsl noOMy4YeHUsT KapOOKAaTHOHOB, TOHATHE O CKENEeTHBIX IeperpynnMpoBKax
KapOOKaTHOHOB.

1.4. Tuns! 3amectuTeneil B 0EH30JbHOM KOJIbIIE U UX OPHUEHTUPYIOIEE BINSHUE HA peaKuu SE.
1.5. CornacoBaHHas 1 HECOTJIacOBaHHAS OPUEHTALIHSL.

2. Peakiiuu rajioreHMpOBaHUsl B apOMAaTHYECKOE PO U OOKOBYIO LIETb.

3. Peakiuu oxucineHust OOKOBBIX IIETICH.

Xumuueckue ceolicmea cnupmos u (peHon08:
1. KucnoTHblE 1 OCHOBHBIE CBOWCTBA.
2. Peakiuu criupToB € 3JIEKTPOPUIaMU.



2.1. AnkunupoBaHHe U allMJIMPOBAHUE.

2.2. Peakuuu ¢ anpAerujiaMu U KETOHaAMMU.

2.3. Peakuust BunbsaMcoHa nogy4eHus IpOCTIX 3QUPOB.
2.4. Peakuuu Sg B 6€H30JIbHOE KOJIBLIO (DEHOJIOB.

3. Peaknuu cniupToB ¢ HyKJIeo(pHIaMu.

3.1. Peakiuu ¢ rajioreHOBOIOPOIaMHU.

3.2. Peakuuu co cnupramu.

3.3. Peakmuu ¢ ranorenuaamu dochopa u cepbl.

4. lerunparanus CoupToB.

4.1. [IpaBuna 3aitneBa u ['opmana.

4.2. IlpencraBnenue o MexaHu3max peakiuil anumuauposanus (E1 u E2).
4.3. OKkucneHue CupToB.

Xumuyeckue c8olicmea KapOOHUNbHBIX COCOUHEHULL.

1. KucinoTtHble CBOMCTBA.

2. Kero-eHONbHAS TAyTOMEPHUS.

3. Peakmuu nyxireoduabHoro npucoeaunenus (¢ O-, S-, N-, H-, C-, Hal-uykieodpuiamn).

3.1. IMonmy4yenune ocuoBanmii [1udda.

3.2. ANIbIOJBHO-KPOTOHOBAS KOHJICHCAIHUA.

4. a-T'aoreHupoBanue MpeaeTbHBIX KAPOOHMIBHBIX COSTUHEHUH, TaT0(OPMHOE pacCIICIUICHHE.
5. Peaknuu BOCCTAHOBIICHUS W OKHCJICHHS QIbJIECTHIOB M KETOHOB (PEaKius «CepeOpsHOTo
3epKajia» ), BOCCTAHOBUTEIIPHOEC aMUHUPOBAHUE.

Xumuueckue ceoticmea npeoenbHblX KapOOHOBbIX KUCIOM U UX NPOUZBOOHDBIX:

1. OH- u CH-KHuCIOTHOCTS.

1.1. KucnoTHple CBOWCTBA MAaJIOHOBOM KHCJIOTBI W MAJOHOBOTO J3(HUpa, HX pPEaKIUH C
anexTpoduIaMu.

1.2. AtteToyKCcycCHBIN 2(hHUp U €ro UCIOIB30BAHNE B CHHTE3€ KapOOHUIBHBIX COCTMHCHHH.

2. Peaknmuu nykieopunsHoro 3amemenus (¢ O-, N-, H-, C-nykneodunamn).

2.1. KucnoTHbIN 1 OCHOBHBIN KaTaju3 peaKuil Sn.

2.2. llonyuyenue N-3aMeIIEHHBIX aMUOB, CIOXKHBIX 3()UPOB U AHTHIPUJIOB.

3. a-['anorennpoBaHyie KaApOOHOBBIX KUCIOT.

Bapuant 6uiera /uisi TMCbMEHHOM 3a4€THON PabOTHI
3ayérnas padora no aucuunianne «Oprannyeckas XUMHA
!Bce opeanuyeckue coedunenus 00N#CHbl Oblmb HA36aHbL!
!B ciyyae HecKOIbKUX NPOOVKIMOS PeaKyuu YKAXCUMe 0CHO8Hble U N0004Hble NPOOYKMbl!
1. CpaBHUTE 1O OCHOBHOCTH (DEHOJISAT HATPUS, METHJIAT HATPUs, 4-XI0p(EHONAT HATpHUS U 4-
MeTWI(GEHONIT HaTpusa. Hanummure peakuuio amKWwIMpoBaHWs OpoMOEH307a METHIIOBBIM
ciuprom 1o Dpuzpemo-KpadTcy, a mMOIydeHHBII OCHOBHOM TPOAYKT —AaJKHJIUPOBAHUS
o0paboTaiiTe XJI0pOM Ha CBETY.
2. OOo3HaubTe 3MeKTpoHHBbIE 3¢dexTsl 3amectutened B 3,3,3-Tpudropnponan-l-ome wu
HalMIIUTe  PeakUuIo  JerMjpaTaliMd  3TOro  coequHeHus.  Hanummmre — peakuuio
THJIPOOPOMHUPOBAHUS MOJyYEHHOTO POIYKTA JeTHAPATALIUH.
3. Tlpennoxure cxemy monydenus (Z)-2-OyTeHa W3 MPONHHA, UCHOJB3yiTe (Z)-2-OyTeH mis
noiydeHust 4,5-IMMETHINMKIOTeKCeHa 10 peakuuu Jnnbca-Anbaepa W HANMIIATE PEAKIUI0
ATOTO IMKJIOAJIKEHA C XJIOPOBOAOPOIOM B IIPUCYTCTBUU MEPEKHUCH alleTHIIA.
4. Hanumure peakuuu (poTOXMMUYECKOTO XJIOPUPOBAHUS STHIIOCH30J1a U €0 XJIOPUPOBAHUS IO
Opupento-Kpaprcy.  OcHoBHOM  mpoaykT — xmopupoBanuss 1no  @Dpunpemo-Kpadrey
MOCJIeI0BAaTENbHO CYIb(PHUPYHTE, a 3aTeM - OKUCIUTE NMEPMAaHTaHATOM KalMs NMpPU HarpeBaHUU.
Jl1si OCHOBHOI'O MPOAYKTa (POTOXMMHYECKOTO XJIOPUPOBAHMS STWIIOCH30J1a HANUIIUTE €ro
peaKknMio C METAUTMYEeCKUM HaTpueM U o0paboTaiiTe MOJYYEHHBIH NPOIYKT HHUTPYIOIIEH
CMECBIO.




BapuaHT 3K3aMEHALIMOHHOTO omera
JK3aMeHANMOHHbIN OnJier
!Bce opeanuyeckue coeduneHus 001#CHbl Oblmb HA38aHbL!
!B cyuae HecKOIbKUX NPOOVKMO8 peaKyuu YKAxXCume 0CHO8Hble U HOOOYHbLE NPOOVKMbL!
1. U3 aneruneHa ¥ Jpyrux HEOOXOJMMBIX PEarcHTOB TONYYWTE MPONWH W HANMIIUTE PEaKIHUI0 €ro
B3aMMOJICUCTBHS C BOAOW B mpucyTcTBuM cyibdara pryTu(ll) u cepHoit kucnorel. Hammmmre peakiun
MOJTYYEHHOTO KapOOHMUIIBHOTO COENMHEHNS: a) C THAPOKCUIAMUHOM; 0) alb0NbHas KOHICHC AL
2. V3 mManonoBoro 3¢upa Moay4yuTe MPOMAHOBYIO KHCIOTY, HamuIIuTe e peakiuu: 1) sTepuduraium
MPONAHOJIOM; TIONYYEHHBI TPOAYKT BOCCTAHOBHUTE aJIOMOTHUAPUAOM JIUTHS; HAMUIIUTE CIIOCO0
MOJY4YEeHUS] MPOAYKTa BOCCTAHOBIICHHS W3 COOTBETCTBYIOIIETO KAPOOHHIBHOTO COCAWHEHHS C
WCIOJIb30BaHMEM peakTrBa [’ puHbApa; 2) ¢ THOHMIXJIOPUIOM; MOJTYUYEHHBIM MPOAYKTOM allWINpyWTe 2-
METHIATHO(EH.
3. 13 Oyrana momyuyute 2-HATPOOYTaH W HAMUIIUTE €0 PEaKIUI0 C STUIOBBIM PHUPOM 2-  Ox M
OyTeHoBOI KucHOTHI B mpucyTcTBiH NaOH. [Tomy4deHHbIH TpOAYKT NOABEPTHATE MICTIOYHOMY  po—
THIPOJIN3Y, a 3aTEM — BOCCTAHOBUTE LIMHKOM B COJISTHOM KHCIIOTE. HO——H
4. N300pazuTe BCe KONBYATO-IICITHBIE PaBHOBECHS D-MaHHO3BI (CM. PUCYHOK) U HalHUIIUTE €€  H—1—OH
yYpaBHEHUsI peakmuid: a) ¢ W30BITKOM OTHIHOAWAA B TPUCYTCTBUM OCHOBaHUs; 0) C  H—T—OH
OEH3UIIOBBIM CIIMPTOM B MPUCYTCTBHH XJIOPOBOJOPO/IA. CH;0H




