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1.  Ileau,3ana4M ¥ IVIAHUPYEMbIe Pe3YJIbTAThl 00yYeHUsI 110 JUCIUIITHHE

IHean ocCBOGHHMS IUCIHUINIMHLI «XUMHS OHOJIOTMYECKH AKTHBHBIX BEIICCTB» COCTOUT B
(GOPMUPOBAHUN U PA3BUTHH Yy OOYYAIOIIUXCS CUCTEMATHYECKUX 3HAHWH, YMEHUN M HABBIKOB 10
JTAHHOW JUCIUIUIMHE, MO3BOJISIONINX oOecrneunTh BhimoaHeHue TpedoBanuii ®I'OC BO ¢ yyerom
0COOEHHOCTEH Hay4YHO-0Opa30BaTECIIbHONW IIKOJbI YHHUBEPCUTETA W aKTYaJbHBIX MOTPEOHOCTEH
pBIHKA TpyJa B KaJpaxX C BBICIIMM OOpa30BaHHWEM B COOTBETCTBHHM C HAIPABJICHHEM IOJTOTOBKH
19.03.01 «broTEXHOTOTHY.

OcHOBHBIE 3aJaYM U3YYCHHS TUCHUIUIUHBI « XUMHsI OMOJIOTMYECKH AKTUBHBIX BEIIECTBY:
— TIOJy4YeHHWE CTyJCHTAMU 3HAHUH 00 OCHOBHBIX KJIaccaX OMOJOTHMYECKH aKTUBHBIX COCIMHEHUH,
METOJIaX UX TMOTYUYCHUS, BEIICTICHUS, OYMCTKH M MOAU(DUKAINY;
— PacKphITHE CBSI3€M TMCUUIUIMHBI C IPYTUMUA XUMUYECKUMH U OMOJIOTMYECKUMU TUCIUIUIMHAMU; —
OCBOCHHME CTyJeHTaMU 0a30BBIX METOJOB W MPHUEMOB padOThl ¢ OHOJIOTMYECKH AaKTUBHBIMU
COCAMHEHMUSIMU, OCBOCHHME COBPEMEHHBIX METOJIOB PAa3JCIICHUs W J0Ka3aTelbCTBAa CTPOCHUS
OMOJIOTUYECKHU AKTHBHBIX COCTMHEHMH.



)

OO6yuenue Mo AUCUMIIUHE «XUMHS OMOJIOTUYECKU AKTHUBHBIX BEILECTB)» HAIPABICHO Ha
dbopMupoBaHUe y 00yJarOIUXCs CIEAYIOMNX KOMITETESHIUI:

Kox n HamMeHoBaHM e KOMIIETEH NI NuaukaTopbl 10CTHKEHUS
KOMIIeTeHIIUH
OIIK-7. HOIIK-7.1. 3Haer 0a30BbIE
Crioco0eH poBOIUTH MatemMaTtuueckue, Qusudeckue, (UINKO-
3KCHepI/IMeHTaJIbeIe HCCIEeIOBaHUS U XHUMHUYCCKUE, XUMHYCCKHUCE, 6HOHOFI/I‘ICCKI/I3,
UCIIBITAHUSA 110 3aJaHHOM METOIUKE, MHKPOOHOIOrHIeCKre METO/BI,

MPUMEHSIEMbIE B OMOTEXHOJIOTHH.
HNOIIK-7.2. Bnaneer 0CHOBHBIMH METOJaMUA
9KCIIEPUMEHTAIBHBIX UCCIICIOBAHUN 1
UCIIBITAHUI B OMOTEXHOJIOTHH.

HMOIIK-7.3. 'oToB 110 3a1aHHO# METOIUKE
IPOBOJIMTH IKCIICPUMEHTATIHHBIC
HCCIIEIOBAHMS U UCITBITAHMS, HAOIIOIEHUS U
U3MEpeHHusi, 00padaThIBaTh U
UHTEPIPETHPOBATH IKCIIEPUMCHTAIIbHBIC

HaOJr0IeHUs U U3MEpEeHUsl, 00pabaThIBaTh U
UHTEPIPETHPOBATH YKCIIEPHUMEHTAIIbHBIC
JTAHHbIE, TPUMEHSISI MaTeMaTH4eCKue,
busznveckue, GU3NKO-XUMHICCKHE,
XUMHYECKHE, OMOJIOTHYECKHUE,
MUKPOOHOJIOTUIECKHE METO/IbI.

JIAHHBIE.
IIK-5. HMIIK-5.1. 3HaeT TeXHOJIOTHIO MOTY4YEHUs
CriocobeH IpoBOIUTH BAB; npasuia paboThl ¢ KyJlIbTypaMH

MOATOTOBUTEIILHBIC pa60TI)I I MUKPOOPIraHnu3MOB, KIICTKAMH paCTeHI/If/'I u

KUBOTHBIX; METOJIbI IPUTOTOBJICHHUS
IUTATENbHBIX Cpejl; TPeOOBaHUS
IPOM3BOJICTBEHHOM CAaHUTAPHH, aCETITHUKH,
MOKapHOU 0€30MaCHOCTH M OXPaHbI TPY/A;
METOBI TIOAIEPIKAHHSI YUCTOH KYJIbTYPBI
ITaMMa MUKPOOPTaHU3MAIIPOAYIIEHTA;
npaBuia paboThI C aBTOKIJIABOM; TPeOOBaHUS K
CTepHJIN3ALIUY NTUTATEIbHBIX CPE; MpaBuiia
JKCILTyaTany. OMOTEXHOJIOTHYECKOTO
000pyI0BaHUSI.

HIIK-5.2 YMmeeT npou3BOAUTE PaOOTHI 10
CTepUIIM3aLUH JIAOOPaTOPHON NOCYABI
WHCTPYMEHTOB; OTOMpATh 00pas3Ilbl
MHUKPOOPTaHU3MOB,KJIETOK PaCTEHUH 1
KUBOTHBIX U3

OCYILIECTBJIEHUS] OMOTEXHOJIOTHUYECKOTO
npoiiecca noixyuenus bAB.




MIPUPOTHON CPEIIbI; IPOU3BOIUTD ITOCEB
OHMOJIOTMYECKOTr0 MaTepuaa ¢ IeIbio
MOJIy4CHUS HAKOMUTEILHOW KYIbTYPBI JUIS
MPOBEJECHUST OMOTEXHOJIOTHUECKOTO MPOIIecca;
MIPOU3BOUTH MPEIBAPUTEIBHYIO 00pabOTKY
CBIPBSI, KCIIOIB3YyEMOTO JJIsI TPUTOTOBIICHUS
MUATATENBHBIX CPEJl; TPOU3BOIUTH IIEPECEB
WHOKYJISIHTA C IIeTBI0 BBIICTICHUS YUCTOM
KYJIBTYPHI IITAMMa MHKPOOPTaHU3Ma-
MPOIYyIIEHTA JJISI TPOBEIACHUS
OMOTEXHOJIOTHYECKOTO TIPOIECcca; MPOBEPAThH
OJTHOPOJHOCTh YUCTOU KYJIbTYPHI IITAMMA
MHUKPOOPTaHU3Ma-MPOAYIIEHTA 110
MOP(OJOTHUECKUM B (PU3HOTOTHIECKUM
npU3HaKaM; IPOU3BOIUTH PAOOTHI 1O
BOCCTAHOBJICHHIO JIMOPWIN3UPOBAHHON
ATAJIOHHOW KYJIBTYPBI U IOICP)KUBATH €€
’KH3HECTIOCOOHOCTb.

HNIIK-5.3 Birageer MeTogaMu OArOTOBKHU
OMOTEXHOJIOTHYECKOH TOCYIbI U
000pyA0BaHuUs 1Ji IPOBEICHUS
OMOTEXHOJIOTHYECKOTO IPOoIIecca;
OMOJIOTMYECKIX 00BEKTOB U MATEPHAJIOB JIJISI
OMOTEXHOJIOTHYECKOTO TIPOIIecca;
PUTOTOBJICHHSI TUTATEIBHBIX CPEIT IS
KYJIbTUBUPOBAHUS
MHUKPOOPTaHU3MOBIPOTYIICHTOB, KJIETOUHBIX
KYJIbTYp )KUBOTHBIX M PACTCHUU 33JJAHHOTO
COCTaBa; METOJaMH BBIJICJICHUS U
MOJI/ICPKAHUS YUCTHIX KYJIbTYP
MHUKpPOOPTaHHW3MOB — Npo1ylieHToB bAB,;
OKUBJICHUS KYJIbTYP MUKPOOPTAaHU3MOB,
MIPOBEJICHUS TTIOCEBOB MUKPOOPTaHU3MOB-
MPOIYLIEHTOB HAa TBEP/bIE U KUKHE
MMATATEIIBHBIC CPEJIBL.




IIK-7.

Crioco6eH ocymecTBIsATh KOHTPOIIb
KaueCTBa ChIPbS, IPOMEKYTOUHBIX ITPOTYKTOB
u rotoBeIX BAB B cooTBeTCTBHH C
pErIaMmeHTOoM.

HIIK-7.1 3naet: TEXHOJOTUIO U KOHTPOJIb
npousBoacTBa bAB; nmoka3arenu kauectBa
OMOTEXHOJIOTHYECKON MPOAYKIINU;
CTATUCTUYECKHE METO/bI YIIPABICHUS
KaueCTBOM IPOYKIIUH; BUIBI Opaka u ero
y4eT B IPOU3BOJICTBE OMOTEXHOJIOTUYECKOM
npoaykiuu. UIK-7.2 YMmeeT npou3BoauTh
aHaJIM3 KaueCTBAa ChIPbs JJIA
OMOTEXHOJIOTHYECKOTO TIPOU3BOICTBA B
COOTBETCTBHUU C PETIAMEHTOM; ONPEILISITh
CoJIepKaHuE OCHOBHOTO BEILIECTBA B TOTOBBIX
BAB; onpenensiTe akTUBHOCTb
JIEHCTBYIOIIETO BEIIECTBA B TOTOBOM
OMOTEXHOJIOTMYECKOM Tperapare;
OTIPENIENIATh COAEPKAHNE KIETOK MPOIYLIEHTa
B [IPOJIYKTAX, OJYYEHHBIX C [IOMOIIbIO
MUKpPOOPTaHW3MOB; aHAIIM3UPOBATh
PETEeH3UH OT MOTpeOuTENel M0 KauecTBY
IPOAYKIIMH OMOTEXHOJIOTUYECKOTO
IPOU3BOJICTBA; BECTU yueT JeeKTHOI Mpo-

JTYKITUH OMOTEXHOJIOTUIECKOTO
MPOU3BOICTBA; AHATU3UPOBATH TPUUUHBI
nosIBJICHUS Je(DEKTHOU MPOTYKIIHH
OMOTEXHOJIOTHYECKOTO TIPOU3BOJICTBA,
MIPOU3BOIUTH PAcUeT BEPOSTHOCTH (PaKTOPOB
MOSIBJICHUS U 3HAYCHUI IMOCICICTBHIA,
pa3pabaThiBaTh MPEATIOKEHHS TI0 CHUYKEHUIO
(TIpetoTBpaIIeHHI0) TPOU3BOICTBA
nedextapix npoayktos. MIIK-7.3 Bnaneer
METOJAMKAMH OIEHKH BXOJHOTO KOHTPOJIS
KadecTBa ChIPhs, UCIIOJIB3yEMOTO B
OMOTEXHOJIOTMYECKOM MPOIIECCE; MPOBEICHUS
KOHTPOJIA KaueCTBa MPOMEKYTOUHOU U
TOTOBOM OMOTEXHOJIOTUYECKON MPOIYKIIHH;
PacCMOTPEHHUSI pEeKJIaMallMii 0 KaueCTBY
FAB; BbIsSIBICHUS KPUTUUECKHX (OTTACHBIX )
(hakTOpOB OTNIETHHBIX TEXHOJIOTHYECKHIX
orepanusax OMOTeXHOJIOTHIECKOTO
MIPOU3BOJICTBA; Pa3pabOTKH MEPOTIPUSATHH C
LIETBI0 YCTPAHEHUS PUCKOB MJIM CHUYKEHUS X
JI0 IOyCTUMOTO YPOBHS U TIOBBILLICHUS
0€30MMacCHOCTH BBITTyCKaeMOM
OMOTEXHOJIOTHUYECKOU MPOTYKITHH.

2. MecTo IMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI IPOrpaMMbl
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JucrunmHa «Xumust Owosornuecku akTuBHBIX BemectB» (B1.1.16.8) otHOCHTCS K
00s3aTenbHOM yacTu npodeccnoHanbHbIX yueOHbIX auciumuinH bl, ¢opmupyemoit yyacTHHUKaMu
oOpasoBarenbHOr0 MOIyssd «MareMaTuuecKuX M ecTecTBeHHOHayuHbIX auctuiuinH (b1.1.16)
OCHOBHO 00pa30BaTeIbHON MPOrpaMMbl OaKaIaBpHara.

«XuMHSI OMOJIOTUYECKH aKTHBHBIX BEILIECTBY» B3aMMOCBSI3aHA JIOTUYECKH U METOJIUYECKH CO
cienyrmuMu qucturinHamMu 1 npaktukamu OOIT: — O01iast 1 HeopraHuyecKas XUMHS,

— Opranunueckas XuMusi;

— Konnounas xumus;

— AHanuTudeckas XuMus U PU3UKO-XUMUIECKUE METO/IbI aHATTN3a,;

— bruoxumus;

— OCHOBBI MOJICKYJISIPHON OMOJIOTHH.

3. Crpykrypa u coaepkaHue M CHUIIMHBI
OO011ast Tpy1I0EMKOCTh TUCIUIUIMHBI cocTaBisieT 3 3adeTHble equHuibl (108 acos).

3.1  Buabl yueOHOI padoThI H TPYA0EMKOCTh
(o ¢popmam 0OyueHus)

3.1.1. Ounas ¢popma o0ydeHus

Ne KoummuecTBo CemecTpbl
w/n Bup yueOnoii padoTbi 4aCOB
1 | AyauTopHble 3aHATHUS 72 4
B Tom uncie:
1.1 | Jlexuuun 36
1.2 | CemuHapckue/mpakTHYECKHE 3aHSATHS HET
1.3 | JIaGopaTopHble 3aHATUS 36
2 | CamocTosiTeibHAs1 padoTa 36 4
B Tom uncie:
2.1 | TloaroroBka K 1a00paTOPHBIM paboTaM 12
2.2 | BrlonHeHne TECTOBRIX 3aJaHUN 12
2.3 | IloxroroBka JOKIAA0B, IPE3CHTAIIHNA 12
3 | IlpoMexxyTOUHAasI aTTeCTAIUS 4
9K3aMeH
Hroro 108

3.2 Temaru4yeckuii IJIaH U3yYeHUS TUCHUTLIHHBI
(o popmam 0OyueHHsT)

3.2.1. Ounas dpopma o0ydeHHUs



TpynoemkocTb, 4yac

Be AyautopHasi paboTa .
er am
R Je |Ce mp JlapH - CK oc Ha
Ne Pasznebl/TeMbl KO |Mm  aK 00 bI as 1
n/n JTUCHHUILIHHBI Ml |Ha TH >4 pa 3| Pano To
K1 Hsl KT AT pa
pe ye TO H i Ar . 6o
e ek ™M 1m oT Ta
ne 1 i o8
Ka
1 Pa3znen 1. AMUHOKHCIIOTEL benku. 24 8 - 16 -
DepMEHTHI.
1.1 | Tema 1. AMUHOKHCIOTHI. 2 4 2
1.2 | Tema 2. Ilenrruast u OENKH. 2 4+4 2
1.3 | Tema 3. depmeHTEHI 4 4 4
2. | Pasmen 2. Hykmeos3uasl, Hykieorumpl, 8 4 4
HYKJICHHOBBIC KUCIIOTHI.
2.1 | A3otucThie OCHOBAHUS. AJIKAJIOUIBL. 2 4 2
Hyxieo3u bl
2.2 | Hyxneotuapl. HykieMHOBbIE KUCIIOTHI. 2 2
3 Paznen 3. Yraesomsl 8 4 4
3.1 | MoHocaxapu bt 2 2 2
3.2 | Omurocaxapumsl. [lomucaxapumbl. 2 2 2
4 Paznen 4. Jlunuast. ['opmMoHbI 4 4
4.1 | JIunuael 2 2
4.2 | T'opmoHbL. MexkeTouHast 2 2
CUTHAJIM3aIIUs.
5 Pa3gen 5. Buramuasl 8 4 4
5.1 | BopopacTBoprMBbI€ BUTAMUHBI 2 2
5.2 | )KupopacTBopuMble BUTAMUHBI. 2 4 2
Kaporunonpp.
6 Paznen 6. buogornyeckn akTHBHBIE 8 4 4
BEII[CCTBA PACTUTEIILHOTO
MIPOUCXOXKICHUS
6.1 |®naBoHOU K. [lyOUTHHBIC BEIIECTBA. 2 4 2
KyMapuHBI 1 XpOMOHBI.
6.2 [['muko3uabl. DpupHbIe Macia. 2 2
CammoHnHEbl. JInTHAHEL
7 Pa3zaen 7. AHTHOHMOTHKH U 8 4 4
TIeKapCTBEHHBIE BEIIECTBA
7.1 |AHTHOHOTHKH 2 4 2
7.2 |JlekapCTBEHHBIC BEIIECTBA 2 2
8 Pasnen 8. buoneopranuveckass XuMust 4 4
8.1 |buoreHHBIE JIIEMEHTEI - HEMETAJUIBI U 2 2

MCETaJlJIbI
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8.2 |buonornyeckas pojb METAJIOB U 2 2
HEMETAJJIOB, HE OTHOCSIINXCS K
OpraHoreHam
Hroro | 72 36 36 36

3.3  ConepxaHue TUCHUINIHUHBI

Pa3znen 1. AMunokuciaorbl. beaku. ®@epmMeHTHbI.

Tema 1.1 Amunokucromuvr. HoMenknarypa, kiiaccu(pukanus, CTepeoXumusl.

®u3NKO-XMMUYECKHE  CBOMCTBAa  aMUHOKMCIOT.  KHCIOTHO-OCHOBHBIE  CBOMCTBA,
U302JICKTPUYECKas TOYKa. XHMMHUYECKHE CBOMCTBA: PEAKUUU aMUHOKHCIOT MO0 aMHHOTPYIIIE, 110
KapOOKCHIILHOU TPYIIIE, C OAHOBPEMEHHBIM Y4aCTHEM aMUHO- M KapOOKCHIIBHOM TpyTIIL.

Tema 1.2. I[lenmuowvt u 6enxu. llentunel. CTpoeHHE, HOMEHKIIATYPA, KIACCUPUKAIINS.
Kongurypamus nmentugaaoi cpssu. [lentuaasle ropMonsl. Hedipomentuasl. [lentumsr ¢
UMMYHOJIOTHYECKUM JieiicTBueM. [lenTuanbie aHTHOMOTHKHY.
benku. Knaccuduxanus 6enkos. yHkunn 6€1KoB.

Metoabl BBIZICTCHUST W OYMCTKH OEJNKOB: [Walu3, YJIbTpaQuIbTpalys, LEHTPUPYTHPOBAHHE,
reabxpoMaTorpadusi, anekrpodopes, HoHHas U aQPuHHAS XpoMaTOrpaduu.

Kondopmanus nonmunentuaHoil nenu B 6enkax. Bropuunas crpykrypa 6enka. CrinpaibHble
cTpykTypbl. Ckinaguatbeie CTpYKTypbl. [IoHATHE O TpeTHMUHOW M YETBEPTUYHOH CTPyKType Oelka.
MeToapl yCTaHOBIIEHUSI TPOCTPAHCTBEHHOH CTPYKTYpbl OenkoB. JleHaTrypamusi W peHaTypamus
0EJIKOB.

Tema 1.3. @epmenmoi. Knaccudukanus u Homenkinatypa pepmentoB. CtpoeHue GepMeHTOB
U TMIOHATHE 00 aKTUBHOM LieHTpe. Crienn(uIHOCTh AeHCTBUS ()EPMEHTOB.

BnusiHue Ha ckopocTh (hepMEHTATUBHOM peakui KOHLIEHTpAlK (pepMeHTa, KOHIIEHTPALIUH
cyOctpara, Temneparypsl, pH cpenbl. KoHKypeHTHOEe 1 HEKOHKYPEHTHOE MHIMOMpPOBaHHE.

Paznen 2. Hykueo3uabl, HykiaeoTuabl, HyKJIeMHOBbIE KHCIOTHI.

Tema 2.1 Asomucmule ocnoganus. Ankanrouodwl. Hykneosuowi. I'ereporxindeckne
OCHOBaHUS MUPUMUIMHOBOIO U IIyPUHOBOTO psiia: (PU3HMKO-XUMUYECKHE CBOMCTBA. MUHOpPHbIE
KOMITOHEHTbI HYKJIEMHOBBIX KUCIOT. Hykneo3uael. Knaccuduxanus u Homenkinatypa. CTpoenue
HYKJIE03UI0B, TUII TIMKO3UHON CBSA3H U €€ KOHPUTypauus. . XuMuieckast MOAUpUKaus
HYKJIEO3U/IOB 110 TE€TEPOLUKINYECKUM OCHOBaHUAM. [ MIpOIN3 IIIMKO3HIHBIX CBSA3EH.
[Tpon3BoaHBIE TpONIaHA U APYTUX FETEPOLMKIOB C MOCTUKOBBIM a30TOM. MI30XMHOIMHOBBIE
anKanouabl. XMHOJIMHOBBIE aJIKaJIOU Ibl. AJIKAJIOU/bI C a30JI0BBIMH, a3MHOBBIMU U IPYTUMU
rerepouykiIaMy. M30npeHonIHbIE aKaIouIbl.

Tema 2.2 Hyxkneomuowi. Hyxneunossie kuciomei. Hykneotunsl. CTpoeHHe U CBOWCTBA.
Onuro- n nonuHykieoTHibl. HomeHknarypa u ctpoenue. Tun MEXHYKIEOTUAHOMN CBA3H.
Bropuunas crpykrypa AHK. Kondopmanus nHykineotunoB. Konpopmanun reTeponukiIngeckux
ocHoBaHUH, ¢pypanozHoro nukia (C2’-sum0, C3’-3H10), TTUKO3UIHON CBS3H (CHH- U
anTukoH(popmanun). Mozaens ¥Yorcona-Kpuka. Makpomonekynspusie cBoiictBa JIHK. [Tonsitue o
peruinkanuu JIHK. Tunsr PHK - pubocomanbhasi, MmaTpudHasi, TpancropTHas. OyHKIIMOHAIbHAS
pouib pa3zHbix THHOB PHK. Ileprunas crpykrypa PHK. Makpoctpykrypa T-PHK, Mmonens
KJIEBEPHOTI'O JIMCTA.

Paznea 3. Yriesoanl.
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Tema 3.1 Monocaxapuoer. CtpoeHue, HoOMeHKIaTypa. Crepeoxumus ©  KoHbopmaius
MOHOCaXapuA0B. AHOMEpHBIM LEHTP: €ro CTePEOXUMHS, OCOOBbIe CBOICTBA T'HMAPOKCUIBHOMN
rpynnsl. Bakneiinme npou3BOAHbIE MOHOCAXapHIIOB: TI'€KCO3bl, JE30KcHcaxapa, amMHHOcaxapa,
YPOHOBBIE KHUCJIOTHl. XUMHUYECKHE CBOMCTBA MOHOCAxXapuJoB (JIKWIMPOBAHUE, AlUIUPOBAHHE,
BOCCTAHOBJICHUE, OKUCIIEHUE, TTIUKO3UIMPOBAHUE).

Tema 3.2. Onaueocaxapuowl. Ilonucaxapuowl. Knaccuduxaiuys, HOMEHKJIATypa, CTEPECOXHMHUSI.
I'omononucaxapuapl: Kpaxmai, L0033, TNIMKOTeH, XUTUH, NEKCTpaH. | eTepomnonaucaxapuibl:
TeMUIIeIUTION03a, MEeKTUHOBBIE BelecTBa. [ 'erepononnaMuHocaxapuabl - OEIKOBbIE KOMIUIEKCHI
COCIMHUTENIbHON TKaHu. ['emapuH, ero aHTHKOAryJsHTHAas aKTUBHOCTh. | MadypoHOBas KUCIOTA,
CTpOeHHE, OMOJIOoTHYecKasi poJib. XOHIPOUTHHCYIH(MATHI U UX POJIb B KATBIIH(PUKAIIIN TKAHCH.

Paznen 4. Jlunuawbl. 'opmMoHbI

Tema 4.1 Jlunuowvr. Haxoxnaenue B npupoje, GyHkuuu, kiaccupukanus. CTpyKTypHbBIE
KOMITOHCHTHI JIUIHJIOB. BBICIIUE JKUPHBIC KHUCIOTBI, CIHPTHI, AIbICTHIBI, aMHUHOCITHPTHI,
AMUHOKUCJIOTHI, TOIHOJBI. OCOOCHHOCTH CTEPEOXUMUH JIUITUIOB U HOMEHKJIATYpA.

Heiirpanbhble aunuasl — kiaccuukanus, cTpoeHue, GyHkuuu. HeliTpanbHble TIMLEpOIUITUABI CO
CIIO)KHO3()UPHOI CBA3BIO, C MPOCTOM APUPHON CBA3bIO: AIKWIbHBIE U |-O-aJIKeHUJIbHbIE
(mna3zmaiiorensl). X0JeCTepHUH: ero ocodast pojb B OpraHu3Me.

'muxomunuasl. I uKo3unuraunepuibl, nepedpo3uibl. I'aHrmmo3uasl: KiaccupuKanus u
ounonornyeckas poib. @oconumuasl. CTpoeHne u HoMeHkKIarypa. [ mnepodochomumnms.
[Monurnuuepodocdatsl, pochonnozutuasl. Chunromaunuasl. CHUHTO3MHOBBIE OCHOBAHUS, TUIIBI
npupoanbix chunronunuaoB. Chunrodochonunuasl. Jlunuas u Ouonoruyeckue MeMOpaHbl.
@Da30BbIe COCTOSHUS JUIUAHBIX arperaToB, (ha3oBbIe Mepexobl. JJHHaMUYeCKOe COCTOSTHUE
JUIKJO0B B 6Ucioe.

Tema 4.2. I'opmonvl. Mescknemounas cuenanuzayusi. JIokanbHble XMMUUYECKHAE MEIUATOPBI,
TOPMOHBI, HeHpOMeTUaTOPbl. MeXaHNU3MBbI IEHCTBUS BOJIOPACTBOPUMBIX M KHPOPACTBOPUMBIX
CHUTHAJIBHBIX MOJIEKY. CHTHAIH3aIHs C Y9aCTHEM PELEeNTOPOB KIETOYHOM MOBEPXHOCTH U BTOPHIX
nocpeaHUKoB. CTepouiHbIe TOPMOHBI. LIMKIIoneHTaHneprupoQeHanTPEH U ero NPOCTPaHCTBEHHOE
ctpoenue. Kiaccupukanus ctepouHbIX TOpPMOHOB. DcTporeHsl. DyHKIMS 1 0COOEHHOCTH
CTPYKTYpbI. AHAPOTeHbI U aHAOOJIMKHU (TECTOCTEPOH, aHJIPOCTEPOH). ['ecTareHHbIe TOPMOHBI:
IIPOTECTEPOH, MPETHNH, KOHTPAIETITUBEI, UX (PU3NOJIOTHIECKOE JeiicTBHEe. MUHEPaTOKOPTHKOU BT
Y TITIFOKOKOPTUKOUIBI, UX POJIb B 0OMEHE BEIeCTB (KOPTH30H, THAPOKOPTU30H, aTbIOCTEPOH).
TpancpopMHUpoBaHHBIE KOPTUKOCTEPOUIBL: TPETHU30I, TPETHU30JIO0H, JIekcameTazoH. Obee
IIPEICTABIICHUE O MEXaHNU3ME JICHCTBHS CTEPOUIOB HAa MOJIEKYJISIPHOM ypoBHE. Helipomennarops! u
TOPMOHBI - TPOU3BO/IHBIE AaMUHOKHUCIIOT.

AnerwixomuH u  ero aHraronuct ['AMK. KarexomamuHbl:  apeHaIMH, HOpaJApPEHAJIUH.
[IpousBoaHbIE MHIO0IA: TPUNITAMUH, MEJIATOHUH, CEPOTOHHH.

Pa3nen 5. Buramunbl.

Tema 5.1 Booopacmeopumvble gumamunwvl. 3Ha4eHue 115 opranuszma. Kimaccudukanms,
OTIUYHSI )KUPO- M BOJOPACTBOPUMBIX BUTAMHHOB. OO1IMe TPUYNHBI U TIPU3HAKH a- U
THIIOBUTAaMUHO30B. DYHKIIMOHAIbHAS KJIACCH(HUKAINS BOJIOPACTBOPHUMBIX BUTAaMUHOB. [TyTn mx
npeBpalieHus B KopepMeHThl. THaMMH: HILEBbIe HCTOYHUKH, KopepMeHTHast popma, ydacTue B
oOMeHe BellecTB, Oepu-6epu. ACKOpOUHOBAs KUCIIOTA: CTPYKTYpa, CBOWCTBA, MUIIEBbIE HCTOYHHKH,
O6uoxumuueckre GyHKINH, UCIIOIb30BaHNE B METUIIMHE, IMHTA. PuboduaBuH: nuiesse
UCTOYHUKH, ()JIaBUHOBBIE KO(EPMEHTHI H (PEPMEHTBI, MX OCHOBHbIE (DYHKIIMHM B OOMEHE BEIIECTB,
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NpU3HAKK aBUTaMUHO3a. HuanuH: cTpyKTypa, nuiieBble ICTOYHUKH, HUKOTHHAMHU/IHbIC
KO(EepPMEHTHI 1 X OCHOBHBIC (DYHKIIMU B OOMEHE BEIIECTB, mejutarpa. Buramun B6 u
IAHTOTEHOBAs KUCJIOTA: MHIIEBbIe HICTOYHUKH, KOepMeHTHBIE (popMBbI, yuacTue B oOMeHe
BemiecTB. PonmeBas kucinora: kopepmentHas Gopma, bronorndeckne GyHKIUU U MEAUIIMHCKOE
3HAYEHHE, AaHTArOHUCTHI (POTHEBON KUCIOTHL. B12 u GMOTHH: OMOIOrHnYecKoe M MEANIIMHCKOE
3HaYCHUE.

Tema 5.2 Kupopacmeopumvie sumamunsl. Kapomunouowol. KapoTrH H BUTAMUH A
MUIICBbIC HCTOYHUKH, aKTUBHBIE (POPMBI BUTAMHHA A, OHoNorndeckue (PyHKIUU, TPOSBICHUS
aButamuHo3a. Buramunel E u K: Ouonornueckue ¢GyHKIMM, TPU3HAKA aBUTAMHHO30B,
MEAMIIMHCKOE 3HaYeHe. BuraMuHomo100HbIe BenecTBa. BUTaMMHONIOTOOHEIE BEIIECTBA, HX
OTJIMYHME OT MCTUHHBIX BUTAMUHOB — OCHOBHBIC MPEICTABUTENN, OHONOTHUYECKas (QyHKIUS
OCHOBHBIE IpeacTaBuTeNH, Ouosnoruueckas ¢yHkuus. Knaccudukanus KapOTHHOHIIOB:
OCCKUCIIOPOAHBIC M KCAHTODWIBI. O-, -, Y-KapOTHHBI, allOKApOTHHOUIBI. buomorndeckas
AKTUBHOCTH KAPOTUHOUJOB. AHTUBUTAMUHBI.

Pasznen 6. BuoJjiornyecku aKTUBHbIE BEIIECTBA PACTUTEJILHOI'O ITPOUCXOKICHUSA

Tema 6.1 @nagonouovl. [younvusie seujecmsa. Kymapunolr u xpomonwl. Knaccuduxarus u
cTpyktypa (¢rnaBonounoB. Ksepuetun. Amntoumad. Ilomudenon. Pyrtun. buonormueckas
AKTUBHOCTH (puiaBOHOMI0B. CHHTETUYECKHUE, )KUBOTHBIC U PACTUTENbHBIE IyOUITbHBIC BEIIECTBA.

Tanuunel. McTounnku, OMoI0rHYecKast akTUBHOCTh U MIPUMEHEHHE TyOUIbHBIX BEILIECTB.
Kymapuael u xpomoHnbl. Kiaccudukainus KyMapuHOB, XHMHYECKOE CTPOCHUE H
(DM3UKOXUMHUYECKHE CBOMCTBA, OMOJIOTHYECKAsi aKTUBHOCTbD.

Tema 6.2 I'nuxo3uowvi. Ighupnvie macna. Canonunsl. Jluenanel. Knaccupukanus
TJIMKO3HUI0B: ITUaHOTEHHbIE, PEHONTIMKO3U b, OKCHAHTPAXUHOHOBBIE TJIMKO3UbI,
TJIMKOCUHATUIBI, TIEPeOPO3UIbI, TITUKO3UABI-TOpedn, GUTOCTEPOTMHBL. OOpa3oBaHUE MIMKO3UIOB B
pacTeHUsX M UX OHoNornueckas akTUBHOCTh. Cep/ieunble ruKo3uabl. CallOHUHEI -
(bU3UKOXMMHYECKHE CBOICTBA U OMoNornyeckas akTHBHOCTh. Kuciora rimuiuppu3nHoBast.
Odupnsbie macna. Tepnensl. ['epannon. Menrtoin. Kamdopa. JInrHanbel: XUMHUUECKOE CTPOECHUE U
(bU3UKOXMMHUYECKHE CBOMCTBA paCIIPOCTPaHEHHE B PACTUTEIILHOM MHUpe U OnoIornyecKkas
AKTUBHOCTD.

Paznen 7. AHTHOMOTUKH. JlekapcTBeHHbIE BellleCTBa

Tema 7.1 Anmubuomuxu. Kinaccupukanus no CTpyKTypHOMY TUITY U MEXaHU3MY JIEHCTBUS.
B-JlakTamMHBIe aHTHOUOTHKHU — MEHUIMILTUHBL, 1Ie(aTOCTIOPUHBI U IIePaMHUIIHBL; TPAKTUYECKU
BaXHBIC TIPEJICTABUTEIIN, OMOIOTHYECKAss aKTUBHOCTD. TeTPAIIMKINHBI — 0COOCHHOCTH CTPOCHUS,
OuoJIoruvecKasi aKTHBHOCTh. AMHUHOTJIMKO3H]IBI — CTPENITOMHIIMH U POJCTBEHHBIC COCIMHCHHS,
MPEICTAaBUTENN aMUHOTJIMKO3UAHBIX aHTHONOTHKOB |-r0, Il-ro 1 |ll-ro mokonenus, Gnonoruveckas
aKTUBHOCTE. [ToMeHOBEIE U HEMOJUEHOBBIE AHTHOMOTHUKHU. ONUIONMENTHIHEIN aHTHONOTHK.

Tema 7.2 Jlexapcmeennvie geujecmea. @apmaxonorus. Knaccudukaius gekapCcTBEHHBIX
BEIIECTB. DTaITbl CO3JIaHUS HOBBIX JICKAPCTBCHHBIX MpenapaToB. [[puMeHeHe KOMITBIOTEPHOTO
MOJICTTMPOBAHUS B KOHCTPYUPOBAHUH HOBBIX JIEKAPCTBEHHBIX POPM. 3aBUCUMOCTH OUOIOTHYECKOTO
JIEHCTBHUS OT HEKOTOPBIX (PU3NICCKUX U XUMUYECKUX CBOMCTB JICKAPCTBEHHBIX BEIICCTB.

Pa3nen 8. buoneopranuveckasi XuMusi
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Tema 8.1 Buocennvie sn1emenmol - Hememanivl U memasivl. buoreHurle sneMedTrl. IloHaTue

0O MAaKpo- U MHUKPOIJICMCHTAX. ONEMEHTBI-HEMETAIIIIEI M JKHUBEIC OpraHnu3MbI. Meramnel u
HEMECTAJIJIBI — OPTaHOI'CHEL.

Tema 8.2 Buonocuueckas POJSIb Memajllio8 U HemMemajllos, HEe ONMHOCAUWUXCI K OP2AHOCEHAM.
BO3I[€I>'ICTBPIG HCOPTaHNYCCKUX BCHICCTB HA JKMBBIC OPraHU3MBbI.

3.4  TemaTHKa CEMHHAPCKUX/MPAKTHYECKUX U JTA00PATOPHBIX 3aHATHH
3.4.1. CemuHapckue/IpakTUYECKHE 3aHATHS
He npexycmoTpeno mporpammoit

3.4.2. JIabopatopHbie 3ausTus (36 4acoB)

Ne Tpynoemkocts
HaumenoBanue nabopaTopHbIx paboT
/T (B akaz. Jac.)
1 CBoiicTBa aMHUHOKHUCIIOT 4
2 | ®dpakHOHHOE pa3zeeHrne OeIKoB 4
3 | Ocaxnenne OenkoB 4
4 DepMEHTHI 4
5 | Anxamounsl 4
6 | YrueBobl: MOHOCAXapUabl U MOJIUCAXAPHIBI 4
Omnpenenenne KApOTHHOUIOB B PACTUTEILHOM ChIPhE METOIOM
7 4
TCX
®naBoHou k1. JlyOniibHbIE BEIIECTBA. 4
KauecTBeHHbIE peakliuy Ha aHTUOMOTHUKH 4
Bcero 36
4, YuebHO-MeTOoANYecKO0e U HHPOPMALIMOHHOE o0ecevyeHmne

41 HopmatusHblie 1o0kyMeHTHI U 'OCTbI

1. Toct P 55751-2013. HattnonanwHsIi cranaapt Poccuiickoit denepanun.

HHupopMalinoHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTUU B 00pazoBaHuu. OOIIME MOT0KEHUS.

(yTB. 1 BBezieH B AeiictBue [Ipukasom Poccranmapra ot 24.11.2021 N 1560-cT).

2. IIpodeccronanbHble CTAHIAPTHIL:

40.011 Cpoenmanuct MO HAYYHO-HUCCIEIOBATENILCKUM U OMBITHO-KOHCTPYKTOPCKUM
pazpabotkam (IIpuka3z MunTpyzaa u conmanbHoi 3amuTsl PO ot 14 mapta 2014 Ne 121H).

26.024 Cneuunanuct B 001acTi OMOTEXHOIOTHH OMOJIOTHYeCKH akTUBHBIX BeriecTB ([Tpukas
MunTpyaa u connanbHou 3amuTel PO ot 22 uromnst 2020 Ne 441H).

4.2 OcHoBHas JUTepaTypa:
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1. Kosanenko JI. B. buoxumudeckre 0CHOBBI XMMUU OMOJOTHYECKH aKTHBHBIX BEIIECTB /

JI.B.KoBainenko. M,:bunom, 2009, 229 c.

2. buonoruueckas xumusi: YueOHnoe mocodbue s crya. Beicin. YueoH. 3aBenenutii / [Tox pen.
H.U. KoBanesckoi. -M: M3znar. uentp «Axagemusi», 2005, 256 c.

3. KoteixoBa O.A., Jlonmako [[.B., MartBeeB A.B. Opranuueckas u OuoopraHudecKas
xuMus. YdeOHoe nocodbue. Yacte 2. TekcToBoe 3ekTpoHHOE M3ganue. M., Mocmonurex,

2021.
295 c. Pasmen 5.
4, KoteixoBa O.A., JlonmakoB JI.B. Opranudeckas u OHOOpraHWyYecKas XUMHUS.
Yyebnoe nocodue. Yacteb 3.TekcroBoe 3nekTponHoe u3aanue. M., Mocnonutex, 2022, 193 c.
Paznensr 3,
5, 6.
S. KoteixoBa O.A. Xumus OHOJOTMYECKH aKTUBHBIX BemiecTB. JlabopaTopHblit

pakTUKyM. TekcToBoe 1eKTpoHHOE n3anue. M., Mocnonutex, 2023, 69 c.

4.3 JlonoTHUTEIBLHAS JINTEPATypa

1. Komoe B.II., lIsegoa B.H. buoxumus / B.I1. Komog, B.H. IlIsenosa. M.: Jlpoda,
2008. 638 c.
2. B.B. buprokoB OCHOBBI MPOMBIIUICHHONH OHOTEXHOJOTHU: ydeOHoe mocobue.//M.:

Komocc, 2004. 295 c.

4.4 Jj1eKTpOHHBIE 00pa30BaTeIbHbIE PeCypPChl

1. https://online.mospolytech.ru/course/view.php?id=9485 (DneKTpOHHBII
oOpazoBarenbHbiii  pecypc Mocllonutexa. kKypc «XuMusi OHOJIOTHYECKH
aKTUBHBIX BeUIeCTB, 2022)

4.5 JInueH3uOoHHOE ¥ CBOOOTHO pacpocTpaHsieMoe MPorpaMMHoe obecneyeHue
1. http:/fisir.ras.ru/  (MuterpupoBannas  Cuctrema  Hudopmarmonnsix  Pecypcos
Poccuiickoit Akanemun Hayk)

4.6 CoBpemeHnHbIe MpodeccoHATbHBIE 0a3bI JAHHBIX H HH(POPMAIHOHHBIE
CIIPaBOYHbIE CUCTEMbI

1. www.ncbi.nlm.nih.gov/PubMed (CBoGoaHBIN AOCTYIT B KPYMHEHINYIO 0a3y HaydHBIX
JTAHHBIX B 00y1acTu OmomenunuHcKux Hayk MedLine).

2 www.molbiol.ru (YueOHuku, HayuHble MoHOrpaduu, 0030psl, JTAOOpaTOPHBIE
MPAKTUKYMBbI B CBOOOTHOM JIOCTYTIC HA CAlTE MPAKTHUECKOW MOJICKYJISIPHOM OMOJIOTHN ).

S. MarepuaibHO-TEXHHUYECKOE o0ecreyeHne

CrneuunanusupoBaHHasi ydeOHas ayautopus Kadeapbl «XUMHYECKOW TEXHOJOTHH U
6uotexHonorun» AB 5505 ocHaleHHast MyJIbTUMETUIHHBIMEU CPEJICTBAMU MTPOBEACHUS 3aHATHH.

CrneunanusupoBanHasi ydeOHas saOopatopusi Kadeapbl «XHMUYECKOM TEXHOJOTHMH U
ouorexnonorum» AB 5406 (0) ocHaleHHas peakTHBaMH, XUMUYECKUM U OHMOTEXHOJIOTUYECKUM
000pyT0BaHUEM JIJIsl IPOBEJCHUS JTA0OPATOPHBIX PabOT, a TaKKe CIEIUATN3UPOBAHHON MEOENbIO U
MOCYJI01.


https://online.mospolytech.ru/course/view.php?id=9485
http://isir.ras.ru/
http://www.ncbi.nlm.nih.gov/PubMed
http://www.molbiol.ru/
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6. MeToauueckue peKoMeHIauuu

6.1 MeToauyeckue peKOMeHIAUMH ISl MPeNoaaBaTe/isi 10 OPraHu3anun

o0yueHust

OcCHOBHBIM TpeOOBaHHEM K TMPENOJaBaHUIO JIUCHIMIUIMHBI SBJISETCS TBOPUYECKHH,
POoOJIEMHO-TUAJIOTOBBIN HHTEPAKTUBHBIN ITOIXO0/1, TTO3BOJISIOIINNA TOBBICUTh HHTEPEC CTYACHTOB K
COJIEpXKaHUI0 YUYEOHOT0 MaTepuraa.

OcHoBHas (hopma U3ydeHHs U 3aKPETUICHUsI 3HAHUH 110 ATOW JUCIUTUIMHE — JICKITMOHHAS 1
npaktuyeckas. [IpenogaBarenb 10KEH MOCIEA0BATEIBHO MPOYUTATh CTYJICHTAM Psijl JICKIIUM, B
XO0J€ KOTOPBIX CIAEAYET COCPENOTOUYNTh BHUMAHUE HA KIIFOYEBBIX MOMEHTAX KOHKPETHOTO
TEOPETUUYECKOT0 MaTepuaiia. Takxe MmpenojaBaresib OpraHu3yeT MPOBEACHUE MPAKTUYECKUX
3aHITHIA TaKUM 00pa30oM, YTOOBI aKTUBU3UPOBATH MBIIIUICHUE CTYIEHTOB, CTUMYJIUPOBAThH
CaMOCTOSITEIILHOE H3BJICUCHUE MMH HEOOX0IMMOM HH(pOpMAIIMK U3 Pa3TMIHBIX UCTOYHUKOB,
CpPaBHUTEJBHBIN aHAJIN3 METOJIOB PEIICHUM, COIOCTABICHUE MOJYUYECHHBIX PE3YyJIbTaTOB,
(GOpMYITUPOBKY M apryMEHTAIIUI0 COOCTBEHHBIX B3IJISZIOB HA MHOTHE CIIOPHBIE MPOOJIEMBI.

B nporiecce o0ydeHust CTYIEHTOB UCITOJIB3YIOTCS PA3TMYHBIC BUJIbI YICOHBIX 3aHATHH
(ayIuTOpHBIX U BHEAYAUTOPHBIX): JICKIIUU, CCMUHAPCKUE 3aHATHI, KOHCYJIbTalluu U T.1. Ha mepBom
3aHATUU N0 JAaHHOW y4eOHOU AMCUUILIMHE HEOOX0IMMO O3HAKOMUTD CTYJIEHTOB C MOPSIKOM €€
M3Y4YEHUS, PACKPBITh MECTO U POJIb JUCUMUIUIMHBI B CACTEME HAYK, €€ MMPAKTUYECKOE 3HAYCHHUE,
JIOBECTHU JI0 CTYJIEHTOB TpeboBaHus Kadeapbl, OTBETUTH Ha BOIIPOCHI.

[Tpu MOATOTOBKE K JIGKIIMOHHBIM 3aHATHSIM IO KypCy «XUMHUS MaTepHAIOB)» HEOOXOIUMO
MPOAYMaTh IJIaH €r0 MPOBEACHUS, COAEPKAHNE BCTYNUTEIbHOW, OCHOBHOM M 3aKJIHOYUTEIbHOU
YacTH JIEKI[UU, 03HAKOMUTHCS C HOBUHKAMH Y4e€0HOM U METOUUYECKON JTUTEPATYPHI,
MyOJIMKAIUSIMU TIEPUOIUYECKON TTeYaTH 10 TeMe JIEKIIMOHHOTO 3aHSATHs, OMPEICTUTh CPEJICTBA
MaTepUATbHO-TEXHUYECKOTO 00ECIIeUEHUS JICKIIMOHHOTO 3aHATHS U TTOPSII0K WX UCTIOIb30BaHMS B
XO0J1€ YTEHUS JIEKUHUU. Y TOUHUTD IUIaH MTPOBEACHUS MPAKTUUECKOTO 3aHIATHS 1O TEME JIEKIIUH.

B xoz€e nek1imoHHOro 3aHATHS MIPENoIaBaTelb JOJDKEH Ha3BaTh TeMY, YU4e€OHBIE BOIPOCHI,
03HAKOMUTH CTYJIEHTOB C IEPEYHEM OCHOBHOM U JIOTIOJHUTEIBHOM JIUTEPATYpPhl IO TEME 3aHITHSL.

Bo BcTynuTenbHOM YacTH JEKIUU 000CHOBATh MECTO U POJIb U3y4aeMOll TeMbI B yueOHOI
JUCLHUILIMHE, PACKPBITh €€ TPaKTUYecKoe 3HaueHue. Ecnu untaercs He nepBast JIEKIUs, TO
HEO0OXOAMMO YBSI3aTh €€ TEMY C MPEAbIIYIIEH, He HapyIlas JOTUKH U3JI0KEHUs y4eOHOTO
MaTepuana. JICKIuio cieayer HauuHaTh, TOIBKO YETKO 0003HAYHB €€ XapaKTep, TeMY U KPYT TeX
BOITPOCOB, KOTOPHIE B €€ X0/1e OYIyT paCCMOTPEHBI.

B 0CHOBHO# 9acTH JIEKITUU CJIEIYET PaCKPhIBATh COJEPKaHNE YIEOHBIX BOTIPOCOB,
aKIEHTUPOBAaTh BHUMAHUE CTYJICHTOB HA OCHOBHBIX KaT€rOPUsX, SIBICHUSAX U MPOIECCaX,
O0COOCHHOCTSIX UX MPOTEKaHus. PacKphIBaTh CYITHOCTH M COJIEPIKaHNE PA3TUYHBIX TOUEK 3PSHHUS U
HAyYHBIX TIOJIX0JIOB K OOBSICHEHUIO T€X WJIM UHBIX SIBJICHUH U mporieccoB. Crnemayer
apryMEHTUPOBAHO 00OCHOBATH COOCTBEHHYIO MO3UIIMIO 110 CIIOPHBIM TEOPETUUECKUM BOIPOCAM.
[IpuBoanTH MpUMeEpHI. 3a1aBaTh 110 X0y U3J10KEHUS JEKIIMOHHOIO MaTepuaia puTOpUIeCKre
BOITPOCHI M CAMOMY JIaBaTh HA HUX OTBET. JTO CIIOCOOCTBYET aKTUBU3AIIUN MBICIUTEIHLHON
JIeATETbHOCTH CTYJIEHTOB, OBBILIEHUIO X BHUMAaHUS U MHTEpECa K MaTepualy JIEKIUH, ee
coaepxanuto. [IpernogaBaTens T0HKEH pyKOBOAUTH paOOTOM CTYACHTOB IO KOHCIIEKTUPOBAHHIO
JIEKIIMOHHOTO MaTepuaa, Mo4epKIUBaTh HEOOXOAUMOCTh OTPAKEHHUS B KOHCTIEKTaX OCHOBHBIX
MOJIOKEHUHN U3y4aeMOM TEMBI.
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B 3akmounTeNbHOM YacTH JICKITUK HE00X0IMMO C(OPMYJIMPOBATH OOIITHE BHIBOIBI TIO TEME,
PacKpBIBAIOIIUE COJCPIKAHUE BCEX BOMPOCOB, MOCTABICHHBIX B JIeKIHH. OOBSBUTH IJIaH
OYEPEIHOTO CEMHHAPCKOTO MIIN JTA0OPATOPHOTO 3aHATHS, 1aTh KPATKHE PEKOMEHIAIIUH 110
MOJITOTOBKE CTYJICHTOB K CEMUHAPY WK JlabopaTopHOi padoTe. [Ipr 3TOM BO BCeX 4acTAX JICKIHH
HE00X0IMMO BECTH JHMAJIOT CO CTYJCHTAMHM U JaBaTh CTYJACHTaM BO3MOXKHOCTh IUCKYTHPOBATh
MEXTy COOOM.

[{enb MpakTUYECKUX 3aHATUN - 00ECIIEYUTh KOHTPOIIb YCBOCHUS YUeOHOTO MaTepraia
CTYJICHTaMH, PacIIMPEHHUE U YIITyOJICHUEe 3HAHUH, TOTYYCHHBIX MU Ha JICKIIUIX U B XOJI¢
caMoCTOSTEeNIbHOM pa0oThl. [ToBbimeHNE 3)PEKTUBHOCTH MPAKTHUCSCKUX 3aHATHH JTOCTUTACTCs
MOCPEACTBOM CO3JIaHUS TBOPUECKOI 00CTAaHOBKH, PaCcIIOIararomeii CTyIeHTOB K BEICKA3bIBAHHUIO
COOCTBEHHBIX B3IJISIJIOB U CYXJICHUN 10 00CYX1aeMbIM BOIIPOCAM, JKEJIaHHUIO Y CTYICHTOB
nopaboTaTh Y JOCKH MPHU PEIICHUH 3a]1a4.

[Tocie kaxmo0ro JEKIMOHHOTO U MPAKTHYECKOTO 3aHSATHUS CIIEJIaTh COOTBETCTBYIONIYIO
3aMKCh B KypHAIAX ydeTa IMOCEIAaeMOCTH 3aHITHIA CTYICHTAMH, BBIICHUTD Y CTAPOCT YICOHBIX
TPy IPUYUHBI OTCYTCTBHSI CTYJCHTOB Ha 3aHATHX. [[pOBOIUTE IPyNIIOBbIC U MHIUBUAYJIbHBIC
KOHCYJIBTAI[H CTYJICHTOB 110 BOIIPOCAaM, BO3HHKAIOIIUM Y CTYJICHTOB B X0JI€ UX MOJTOTOBKH K
TEKYIICH U TPOMEKYTOUYHOUW aTTECTAIMH 10 YICOHOUW TUCIUIUINHE, PEKOMEHI0BATh B TIOMOIIIH
y4eOHBIC U IPYTHE MaTePUAIIbI, @ TAKIKE CIIPABOYHYIO JINTEPATYPy. B IEKIIMOHHBIX HITH
MPAKTUYECKHUX 3aHATUSIX HEOOXOIUMO BECTH JTUAJIOT CO CTYJICHTAMH M J1aBaTh UM BO3MOXKHOCTb
3aJ1aBaTh BOMPOCHI U JIUCKYTHPOBATH MEKIY COOOH.

[IpernogaBaTens, MPUHUMAIOIINI SK3aMEH, JIMYHO HECET OTBETCTBEHHOCTH 3a MPaBUIBHOCTh
BBICTABJIEHUS OLICHKHU.

6.2 MeToauyeckue yKa3aHus 1JIs1 00y4al0UIUXCH 110 OCBOEHHIO U CUUIIIMHbI

JucuuruinHa «XuMHUs OMOJIOTMYECKHM aKTHUBHBIX BEIECTB» IpelyCMaTpUBAET JIEKIHUU U
1abopaToOpHbIE 3aHATHS KaXIyl Heaento. l3yueHue NMCHUIUIMHBI 3aBEpIIAETCS 3K3aMEHOM.
VYcnemHoe u3ydyeHHe JAMCHUUIUIMHBL TpeOyeT TMOCEUIeHHs JIeKIUi, aKTMBHOM paboThl Ha
NPAaKTUYECKUX 3aHATHUSAX, BBIMOJHEHUS YUYeOHBIX 3aJlaHMi mpenojaBaTess, O3HAKOMJIEHUS C
OCHOBHOM M JIOIIOJIHUTEIIbHOM JINTEPATypPOX.

B xoxe nexkumii mpemnojaBarenb W3JAaraeT U paszbACHSIET OCHOBHBIE, HaumbOoJiee CIOXKHbBIE
MOHATUS TEMbI, a TAK)KE CBA3aHHBIE C HEH TEOpEeTHYEeCKHE M INpaKTHYECKUe MpOOIeMbl, TaeT
pPEKOMEH/IalluH Ha J1ab0paTOPHOE 3aHATHE U YKa3aHUS Ha CAMOCTOSTENIbHYIO paldoTy.

[Ipy moAroToBKEe K JIEKIMOHHBIM 3aHATUSAM CTYAEHTaM HEOOXOAMMO Tepes OueperHOi
JEKIUENd TNPOCMOTPETh IO KOHCIEKTYy Marepual mpeislaymed jekuuu. llpm 3arpynHeHusx B
BOCIIPUATHN MaTepuajia clieyeT OOpaTUThCS K OCHOBHBIM JIMTEPATYPHBIM HCTOYHUKaM. Eciu
pa3oOpaThCsi B Marepuajie OMSATh HE YNaloch, TO OOpaTHTECh K JEKTopy (1Mo Tpaduky ero
KOHCYJIbTAIMI) MJIM K MPENOAaBaTeNIo Ha JJAOOPATOPHBIX 3aHATHUSAX.

JlaGopaTopHble 3aHATHUS 3aBEPIIAIOT M3yYeHHE HauOoyiee BaXXHBIX TEM YydeOHOM
JUuCHUIUIMHBL. OHU CIyKaT 7S 3aKperyIeHHs] U3y4YeHHOr0 MaTepHaa, pa3BUTHS YMEHUN U HAaBBIKOB
BBITOJIHEHUS HKCIIEPUMEHTANBHBIX 3a/1a4 B 00JaCTH XMMHUU OMOJIOTMUECKH AaKTUBHBIX BEIIECTB, a
TaKKe JUISl KOHTPOJS IPENOoJaBaTelIeM CTENEHU MOJATOTOBIEHHOCTH CTYIEHTOB IO HM3y4aeMoOM
JUCLIATIIVHE.

IIpu mnoaroroBke K Ja0OpaTOPHOMY 3aHATHUIO CTYAEHTHl HMMEIOT BO3MOXXHOCTb
BOCIIOJIb30BaThCSl KOHCYJIbTALMSIMU ITPETNIOaBaTENS.

[Tpu moaroToBKe K 1a00paTOPHBIM 3aHATHIM CTYAEHTaM HEOOXOIMMO:

MIPUHOCUTH C COOON pEKOMEHI0BaHHYIO MPEMNo/IaBaTeIeM JIUTEPATyPy K KOHKPETHOMY 3aHsI-
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TUIO; JI0O OYEpeTHOro JabOpaTOPHOTO 3aHATHS MO PEKOMEHJOBAHHBIM JIMTEPAaTYpHBIM HCTOYHH-

KaM IpopaboTaTh TEOPETUUYECKUIT MaTeprall, COOTBETCTBYIOIIEH TEMbI 3aHATHUS; IPU MMOATOTOBKE K
71a00paTOPHBIM 3aHATHUSAM CJIeIyeT 00s13aTeIbHO UCIIOIB30BaTh HE TOIBKO

JEeKUWU, Y4yeOHYyI0 JHUTepaTypy, HO ¥  HOPMATHBHO-IIPAaBOBBbIE aKThl M  MaTepUalbl

MIPABONIPUMEHHUTENLHON MPAKTUKU; TEOPETUUYECKHIM MaTepHall CleqyeT COOTHOCHTH C IPABOBBIMHU

HOpPMaMH, TaK KaKk B HHUX MOTYT ObITh BHECEHbl HM3MEHEHHUS, JOIMOJHEHHUS, KOTOpble HE BCeria

OTpaXkK€HbI B yUe€OHOM JIUTEpaTypE;

B Hayaje 3aHATHI 3aJaTh TNPENoAaBaTeNl0 BOMPOCHl MO MaTepualy, BbI3BaBLIEMY
3aTpyJHEHUS B €r0 TOHUMAHUU U OCBOCHUU IPHU PEILICHUH 33]1a4, 33JJaHHBIX JUIsl CAMOCTOATEIBHOIO
pellieHus; B XOJ€ J1abopaTOPHOTO 3aHATHUS JaBaThb KOHKPETHBIE, YETKHE OTBEThI IO CYIIECTBY
BOIIPOCOB;

Ha 3aHSATUU JOBOJUTH KAKIYIO 3a/layy /10 OKOHYATEJIHbHOI'O PEIICHHS, JIEMOHCTPUPOBATh
NOHMMAaHNE MPOBEIECHHBIX IKCIIEPUMEHTOB, B CIIydae 3aTpyJHEHHUI 00paiiaTbes K IpernoaaBaTelio.

CrynenTaM, MPOIMYCTUBIINUM 3aHATHS (HE3aBUCHMO OT MPUYHMH), HE UMEIOIIUM MHUCHMEHHOTO
pelieHys 3ajad Wi He MOJArOTOBHUBIIMECS K JAHHOMY JJADOPaTOPHOMY 3aHATHIO, PEKOMEHAYETCs
HE T03KE YeM B 2-HEeJEIbHBIN CPOK SIBUTHCS Ha KOHCYJbTALUIO K MIPETO/IaBATEII0 U OTYUTATHCS 110
TeMe, u3ydaBileics Ha 3aHATUU. CTy€HThI, HE OTYUTABIIMECS 10 KaX/10il He MpopaboTaHHOW UMH
Ha 3aHATUSAX TeMe K Hayally 3a4eTHON CEeCCHUM, YIMyCKalOT BO3MOXHOCTH MOJYYUTH MOJOKEHHBIE
Oasibl 32 pabOTy B COOTBETCTBYIOIIEM CEMECTPE.

7. @DoH/1 OLIEHOYHBIX CPEJICTB
7.1  MeToabl KOHTPOJIA H OLIECHUBAHMNS Pe3YJIbTATOB 00yUeHUsI

B nporiecce 0o0yueHus HCTONB3YIOTCS CICAYIOIIUE OLIEHOYHBIE (POPMBI CaMOCTOSTEIbHOU
paboTHl CTYJEHTOB, OIIEHOYHBIE CPEJCTBA TEKYIIETO KOHTPOJISI YCIEBAEMOCTH M MPOMEKYTOUHBIX
aTTeCcTaluu:

B Teuenue CEMECTPA BBIIIOJIHSICTCS.
- IOAT0TOBKA K BBIITIOJIHCHUTIO J'Ia60paTOpHLIX pa60T " UX 3al1uTa,
- BBINIOJIHCHUC TCCTOB I10 pa3aciiaM IporpaMmbl;
- IOATr0OTOBKA I[OKJ'IaI[OB'Hpe?»eHTaLIHﬁ, pecbepaTOB IO MPEAJIOKCHHBIM TCMaM:
- IIOATOTOBKA K KOJUIOKBUYMaM, TUCKYCCUAM, YCTHOMY CO6CCCI[OB3HI/IIO.

OHGHO‘IHHG CpCACTBa TCKYIICTO KOHTPOJIA YCIEBACMOCTHU BKIIHOYAKOT KOHTPOJIBHBIC
BOIIPOCHI U 3a/IaHUS B Q)opMe TECTOB U YCTHOTI'O OIIpOcCa.

Hepeqeﬂb OLHCHOYHBIX CPEACTB MO JIUMCHUIIJIMHE «XUMHUsI OMOTOTHYECKH aKTUBHBIX BCIIICCTB»

Ne | HaumenoBanue | KpaTkas xapakTepucTHKa oleHouHOro cpeacrtsa | Ilpencrasnenue

OC | olEeHOYHOT O OLICHOYHOT'O CPE/ICTBA B
cpencTBa dOC
1 Keiic-3amaua [TpoGiemHuoe 3aJaHue, B KOTOpOM | 3a/iaHus A7 pelieHus
oOyJaroreMycst MpeIaramT OCMBICIINTE | Kelc-3a1aun
peabHY10 npodeccrnoHaIbHO-

OPUEHTUPOBAHHYIO CUTYallMI0, HEOOXOIUMYIO
JUTSI pellieHus JTaHHOM NMPOoOJIeMBl.
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3pEHHUS.

2 KomnokBuym | CpencTtBo  KOHTpOJds — ycBoeHusi — ydeOHoro | Bompocst o
MaTtepuaia TEMbl, pas[elia WIA pa3AesioB | TeMam/pasaenam
JTUCIUIUIMHBI, OpPraHM30BaHHOE KakK Yy4eOHOE | MUCIUILTUHBI
3aHsATHE B BUJIC cobecenoBaHuUs
MeAarornyeckoro paboTHUKA ¢ 00YYaIOIIUMHUCS.
3 Kpyrisbiit cton, | OueHouHble CpelicTBa, MO3BOJISIONINE BKIOYUTE | [lepeuenn
JTICKYCCHS, oOydJaromuxcsi B Ipouecc  00CYXIEHHUs | JUCKYCCHOHHBIX  TEM
MOJIEMHUKA, CIIOPHOTO BOMNpPOCa, MPOOJEMbl U OLIEHUTh UX | VIS MIPOBEICHUS
JICIIYT, 1e0aThl | yMEHHE apryMEHTUPOBAaThb COOCTBEHHYIO TOYKY | KPYIJIOrO cToNa,

JMCKYCCHUH, TIOJIEMHKH,
JIUCITyTa, 1e6aToB

4 Pedepar

[IponykT camocToATENbHOM pabOThl CTYJNIEHTA,
MIPEACTABIISIIONINN COO0M KpaTKOe M3JI0KCHHE B
[IUCbMEHHOM BHJI€ TIIOJIYYEHHBIX PE3YyJbTaTOB
TEOPETUYECKOTO aHanusa ONPEIEICHHON
HaydyHOW (y4eOHO- HCCIICIOBATEIBCKOW) TEMBI,
IIE  aBTOP pAaCKpbIBa€T CYThb MCCIELyEMOU
IpOo0JIEMBI, IPUBOJUT PA3JIUYHBIE TOUKHU 3PEHUS,
a TaK)ke COOCTBEHHBIE B3IJISAIbl HA HEE.

Tewmbl pedeparon

5 Joxnan,
cooOLIeHue

[poxykT CaMOCTOSITEIIbHOM padoThI
CTYJCHTA, HPEICTABIIAIONIMNA CO00H MyOIMIHOe

BBICTYIUJICHHE O MPEICTABICHUIO MOITYyYCHHBIX

PE3YJIBTaTOB PELICHUS ONPEIeICHHOM

yueOHo- MPaKTHYECKO,

y4eOHOMCCIIe10BATENbCKON MIIM HAYYHOU TEMBbI

TeMBI 7OKIaI0B,
COOOIIEHHI

6 YcTHBIH onpoc
cobece0BaHuE,

CpencTtBo  KOHTpOJISl, OpPraHU30BAHHOE  Kak
creruaabHas Oecena Mearornyeckoro
paboTHMKAa C  OOyYarolmUMCs Ha  TEMBI,
CBSI3aHHBIE C UW3y4YaeMOW JHUCIUIUIMHOW, |
paccuMTaHHOE Ha BBIICHEHHE O0beMa 3HAHHA
o0yyaromerocsi Mo OIpelelIeHHOMY pa3Jeny,

TeMe, mpobieme u T.1I.

Bormpocsr o
TeMaMm/pazenam
JICITUTITHHBI

7 Tect

CucremMa  CTaHIApPTU3UPOBAaHHBIX  3aJaHMi,
MO3BOJIAIONIAs aBTOMATU3UPOBATh MPOLEAYPY
U3MEPEHHUs]  ypOBHA 3HAaHUW W YMEHHHU
00yJaromnierocs.

DoHp TECTOBEIX
3aJaHu

IIpome:kyTounasi arrectanusi oOyuarommxcsi B (opMe »JK3aMeHa IPOBOAUTCS IO
pe3yJbTaTaM BBIIIOJHEHUsI BCEX BUAOB yueOHOM paboThl, MPEeIyCMOTPEHHBIX YUEOHBIM IUIAHOM IO
JaHHOM JucCHUIUIMHE (MOJIYJII0), MPH 3TOM YYHMTBHIBAIOTCA pE3yJIbTaThl TEKYIIEro KOHTPOJIS
yCIeBaeMOCTH B TeueHue ceMecTpa. OneHKa CTeNeH JOCTUKEHUS! 00y4YaronIMMUCS MIaHUPYEMbIX
pe3ynbTaToB OOyYeHHs MO JUCHUIUIMHE (MOAYNI0) MPOBOJUTCSA MPENoJaBaTesieM, BeIyIIUM
3aHATHA N0 TUCIUIUIMHE (MOAYJII0) METOOM IKCIEPTHOM OLEHKH.
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7.2 IIkajga v KpUTEPUHU OLEHNBAHUS Pe3yIbTATOB 00y4eHHsI

[To uToraM npomMeKyTOYHOM aTTeCTalllU MO0 AUCUUIUIMHE (MOYIT0) « XUMHUS OHMOJIOTHYECKH
AKTUBHBIX BELIECTB» BBICTABIISIOTCS OLEHKH «OTJIMYHO», «XOPOILO», «yIOBIECTBOPUTEIBHOY» WU

«HEYOOBJICTBOPUTCIIBHO).

K mpomexxyTouHON aTTecTaluu JOMYCKAlOTCA TOJBKO CTYJIEHTHI, BBHIITOJIHUBIINE BCE BUBI
y4eOHOI paboThl, TPEAYCMOTPEHHBIE padouyell MporpaMMoOll MO JAUCHUILIMHE «XHUMHUS
OMOJIOTMYECKH aKTUBHBIX BEIIECTBY» (MPOIUIH MPOMEKYTOUHBIM KOHTPOJIb, BBITIOJHUIN U 3AIIATUIN

nabopaTopHbIe padoThI).

IIxaJa U KpuTEPUU
OLICHMBAHUSA

Onucanue

Omauyno

BoinonHeHnsl Bce BHAbI Yy4eOHOH paboOThl, HPESyCMOTPEHHBIE
y4eOHbIM IU1aHOM. CTYJEHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUM,
YMEHUH, HaBBIKOB IPHUBEICHHBIM B Ta0iWIax IoOKa3aTesei,
orepupyeT NpUOOPETEHHBIMH 3HAHHUSMH, YMEHHSIMH, HaBBIKAMH,
IIPUMEHAET UX B CHTyalUsAX IOBBIIMICHHON CIOKHOCTU. IIpm 3TOM
MOTYT OBITH JOMYIICHbl HE3HAYUTENIbHBIC ONIMOKH, HETOYHOCTH,
3aTpyAHEHUS NPU aHAIMTHYECKUX OINEpalUsX, IEPEHOCE 3HAHUU U
YMEHUI Ha HOBbIEC, HECTAHIaPTHBIE CUTYaLUU.

Xopowo

BoinonHeHnsl Bce BHAbI Yy4eOHOH paboOThl, HPESyCMOTPEHHBIE
y4eOHbIM M1aHOM. CTYACHT IE€MOHCTPUPYET HETIOTHOE, TPAaBUIIbHOE
COOTBETCTBHE 3HAHWUN, YMEHHH, HABBIKOB MTPUBEICHHBIM B TaOJIUIaX
nmokaszatesnieif, 100 ecliM TpH JTOM OBUIM JIOMyIIeHBl 2-3
HECYIIECTBEHHBIEC OITHOKHU.

Yooenemeopumenvno

BoimonHensl Bce BHABI y4yeOHOH pabOTHI, MPETyCMOTPEHHBIE
y4eOHBbIM TuIaHOM. CTYJEHT JEMOHCTPHUPYET COOTBETCTBUE 3HAHUIM,
B KOTOPOM OCBEIIEHa OCHOBHas, HaumOolee BaxHas dYacTb
Marepuana, HO MpHU 3TOM JIOMYIIEHAa OJHA 3HAYUTENbHAs OIINOKa
WJIA HETOYHOCTb.

Heyooenemeopumenvho

He BbimonHeH oauH wiaM  Oosnee BUAOB y4eOHOH  paboTH,
MPEIYCMOTPEHHBIX Y4eOHBIM IUIaHOM. CTYIeHT IEeMOHCTPUPYET
HETOJHOE COOTBETCTBUE 3HAHWM, YMEHUH, HABBIKOB MPHUBEICHHBIM
B TabnuIax mNokaszaresel, JOMyCKaloTCs 3HAYUTENbHbIE OIIMOKH,
NPOSIBJISIETCS. OTCYTCTBUE 3HAHHMM, YMEHUH, HABBIKOB IO DIy
MoKasare-

JIEW, CTYJEHT UCTBITHIBAET 3HAUUTENBHBIE 3aTPYAHEHUS TIPU
ONEPUPOBAHUM 3HAHUAMH M YMEHUSIMH ITPU UX TIEPEHOCE HA HOBBIE
CUTYaI1H.
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7.3  OueHoYHbIE CPeICTBA

7.3.1. Texywuii konmpo.ns
IIpuMepbI BONPOCOB VISl YCTHOTO ONPOCA M Kelic-3a1aHui
Tema: «Amunokucromol. Ilenmuowi»

[IpuBeaute mpuMepsl Ha3BaHUH, TPEXOYKBEHHBIX O0O3HAUEHUN U CTPYKTYPHBIX (POPMYIT
anupaTHIECKUX THAPOPOOHBIX AMUHOKHUCIIOT.

[TpuBenute mpuMepsl Ha3BaHUH, TPEXOYKBEHHBIX 0003HAYCHHUH U CTPYKTYPHBIX (HOpMYIT
anudaruyeckux ruApoPUIbHBIX AMUHOKHUCIIOT.

[IpuBenaute mpuMepsl Ha3BaHUM, TPEXOYKBEHHBIX 0003HAYEHHUH U CTPYKTYPHBIX (HOpMyI
apoMaTHYECKUX aMUHOKHCIIOT.

[IpuBenute mpumepsl Ha3BaHMA, TPEXOYKBEHHBIX 0003HAYCHHWI M CTPYKTYPHBIX (popmyit
3apsSKEHHBIX aMUHOKHUCIIOT.

Hanmmnre ypaBHeHHs peaknid B3aUMOIECHCTBHS XJIOPUCTOIO alleTHIIa

a) C aJJTaHMHOM; 0) ¢ TpUNTODAHOM.

Hanumure ypaBHeHUs peaknuyii B3anMOIEUCTBUSI U30JIEHLIMHA

a) C SIKMM Kaju; 0) ¢ CepHOM KUCIOTOM.

Hanumure ypaBHEeHUs peakiinii B3aMMOAECHCTBUS a30TUCTON KUCIIOThI

a) C MIIMIIUHOM; 0) C TPEOHUHOM.

Hanummure ypaBHeHUs peakiuii, IpOMCXOAAIIUX IPU HarpEBaHUU

a) Tpuntodana; 0) Tu3MHA.

Hanummre ypaBHeHUS peakuuii B3aMMOAeHCTBH XJIOPUCTOro OeH30MIa

a) ¢ IelnnHoM; 0) ¢ PeHUITATaHUHOM.

Hanummwre npoexuuonnsie popmynsl: L- u D-neiinuna u L- u D-tupo3una.

Hanummre npoekunoHHbIe GOPMYIIBL:

L-u D-cepuna u L- u D-dennnananuna.

Hanummre npoekiuonHble GopMyJibl aMUHOKHUCIIOT, UMEIOLIUX 1BA XUPAJIbHBIX LIEHTPA.
Hanummre npoekmoHHbIe (YOPMYIIbL:

L-u D-tpeonuna u L- u D-rmyramuna.

Hapucyiite cTpyktypHyto hopmyity u HazoBuTe TeTpanentuy Val-Pro-Phe-Leu

Hapucyiite ctpykTypHyto popmyiy 1 HazoBuTe TeTpanentus Leu-Met-Pro-Asn

Hapucyiite cTpykTypHYyI0 (opMyITy ¥ Ha30BUTE TETPANETITU]]

Phe-Val-Glu-Trp

Tema: «Yenesoowvi»
[IpuBenute mnpumep anbIOT€KCO3bl U HAMUIIUTE €€ CTPYKTYpHYIO (GOpMyTy B MPOEKIUSIX
duwepa.
[IpuBeaute npumep anbIOMEHTO3bl W HAMUIIUTE €€ CTPYKTYpHYIO (GOpMYTy B MPOEKIHSIX
®umiepa.
[IpuBenute mpuMep amuHOcaxapa M HAMMUIIUTE €ro CTPYKTYpPHYIO (OpMyly B IPOEKLHUIX
®umiepa.
[IpuBenute npuMep Je30Kcucaxapa W HAMMIIUTE €0 CTPYKTYPHYIO (OpPMYIy B MPOEKIUSIX
®dumepa.
Paccmorpure siBeHune mytapotain Ha npumepe D-GalNAC.
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Paccmorpure siBieHne MmytapoTtanuu Ha npumepe D-GIc.
PaccmotpuTe siBnenue myraporauuu Ha npumepe D-Man.

8.PaccmorpuTe siBiieHre MmyTtaporaiuu Ha npumepe D-Gal.

9.

10.

11.

12.

Hanummre ¢parMeHThl NEpUOJATHOTO OKUCICHUS M TOCIEAYIOEr0 BOCCTAaHOBICHUS IO
CMmuTy a5 1ucaxapuja ManbTo3a.

Hanummre ¢parMeHThl NEpUOJATHOTO OKUCICHUS M TOCIEIYIOIEr0 BOCCTAHOBICHUS IO
CMmuty ans nucaxapuja JaKTos3a.

Hanummre ¢parMeHThl NepUOJATHOIO OKUCIEHUS U IOCIELYIOLEr0o BOCCTAaHOBICHUS IO
CMuty ans aucaxapuja nemioouosa.

Hanummre ¢parMeHThl NEpUOJATHOTO OKUCICHUS M TOCIEIYIOIEr0 BOCCTAaHOBICHUS IO
CMmuty ans nucaxapuia XOHAPO3UHA, BXOASAIIETO B COCTAB XOHIPOUTHHCYIH(ATOB.

Tema: «Jlunuowiy

1.

Hanummre popmynsl TpUrIUIEPUIOB:

a) TPUMUPUCTHHA,
0) naypoIMHOJICHCTeaprHa.

. Harmummre popmysnel TpUraunepuoB:

a) TUOJICONMATIbMUTHHA,
0) magpbMUTapaxXMHOJIAYPHHA.

. Hammummre popmynel TpUraunepuoB:

a) TPUNATIbMUTHHA,
0) OJICOTTMHOJICHOCTEApUHA.

. HazoBuTe CTpYKTYpHBIE KOMITOHEHTBI, UTPAIOIIHNE POIb THAPOGOOHBIX U THAPO(GUIBHBIX TPYIII B

MeMOpaHHOM JIMIIUJE rajakToLepeOpo3ue.
Hapucyiite = cTpykTypHy!o  (QOpMyily  YKa3aHHOIO  JIMIOUAQ, COJEpXAllero  OCTaToK
MaJIbMUTUHOBOMN KHUCIIOTHI.

. HazoBuTE CTpYKTypHBIE KOMIIOHEHTBI, UTPAIOIINE POJIb IMIPOGOOHBIX U TUAPO(GUIBHBIX TPYII B

MEeMOpPaHHOM JIMIUE FaIaKTO3WIAUTIUIEPUIE.
Hapucyiite cTpykTypHYI0 (OpMyITy YKa3aHHOTO JIMITUAA, COAEPIKAIIEro OCTaTKH CTEapUHOBOM
Y OJIEMHOBOM KHCJIOT.

. HazoBuTe cTpyKTYpHBIE KOMIIOHEHTBI, UTPAIOIINE POJIb TUAPO(HOOHBIX U THAPOPUIBHBIX TPYI B

MeMOPaHHOM JIMIH/IE MIIOKO3UIIUTIIULEPUIE.
Hapucyiite cTpykTypHYI0 (OpMYyITy YKa3aHHOTO JIMITKAA, COAEPIKAIIEro OCTaTKH JaypUHOBOU U
JIMHOJIEHOBOM KHUCIIOT.

. HazoBuTe cTpyKTYpHBIE KOMIIOHEHTBI, UTPAIOIINE POJIb THIPO(HOOHBIX U THAPODUIBHBIX TPYIII B

MeMOpaHHOM JUNUAE CHUHTOMUETHHE.
Hapucyiite cTpykTypHYI (OpMyIy yKa3aHHOIO JHMIHJA, COAEPIKALIEr0 OCTATOK OJEHHOBOMN
KHCJIOTBHI.

3amuTa 1ad0opaTopHBIX padoT:

IIpumepwr 6onpocos npu 3awume 1a60pamopHol pabomsi o meme « AMUHOKUCIOMbLY

- YKa3aTh peaKIfy C y9acTHEM KapOOKCHIILHON U aMHUHOTPYTIITHl aMUHOKHUCIIOT;

- PUBECTH TPUMEPHI AKTUBUPYIOIIUX PEAreHTOB B PEAKIUAX dTepUDUKAIIIHT AMUHOKHUCIIOT;

- METO/IbI 3aIIUThI KAPOOKCHILHON U aMHUHOTPYIIT;

- yCIIOBUS 00pa30BaHUS MOJUIIETITHAOB U UX TUAPOIIN32; - HA3BaTh XapaKTEPHBIE PEAKIIUU s
AMUHOKHCIIOT.
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Aneopumm no02omoexu u nposederus 1abopamopHuvix pabom no Kypcy « Xumus
OUOIOCUHECKU AKMUBHBIX BEUYECHIB)

1. IpenogaBaTens BBIJACT CTYJASHTaM 3aJaHUE HA MPOBEICHUE MPAKTHICCKOTO
3aHSATHS: a) [EJU U 33/1a4U JIJIsl BBITIOTHCHUS,

0) yaeOHUKH, MOHOTpaduH, OPUTHHATIBLHBIC CTAThH, CIIPABOYHYIO JINTEPATYPY U JAPyrue yueOHbIE

nocoOusi, He0OXOAUMBIE JIsi TPOPAOOTKU MOATOTOBKH M OCYILIECTBICHUSI TaHHOM J1abopaTOpHOM

paboThI,
2. CTyaeHThl, 03HAKOMUBIIHUCH C JINTEPATYPOM, COTJIACHO TIOCTABICHHBIM 3a7adaM IOJ]
PYKOBOJCTBOM  IpeEMojaBaTeieil  OMpenessioT OCHOBHBIE CTaJWU  BBIIOJHEHUS
MPAKTUYECKUX 3a]1a4, BKIFOUYAIOIIHE:

a) MOJrOTOBUTENBHBIN 3TaIl K MPOBEACHUIO IKCIIEPUMEHTA,

0) BBISICHEHHE BCTIOMOTATEIbHBIX MaTEPHUAJIOB,

B) 00CYy’XJIeHHE SKCIIEPUMEHTAIIbHBIX METOMK,

T') KOHTPOJIb 32 OCYIIECTBICHUEM IKCIIEPUMECHTAITLHOM YacTH paOOTHI,

1) 00paboOTKy pe3yIbTaTOB J1JA0OPATOPHBIX padoT,

€) He0OXOIMMOCTh MPUBIICYCHUS (PUZUKO-XUMUYECKUX, CIEKTPOMETPUUECKUX, OMOXUMHUCCKUX U

JIPYTHUX UCCIICIOBAHUM.
3. Ilo OKOHYaHWM BBITIOJHEHUS DJKCIICpUMEHTAa M O00pabOTKOH ero pe3yJIbTaToB
MperoiaBaTeNid 00CYKIA0T UX CO CTYJEHTaMU M MPUHUMAIOT 3a4eT IO J1a00opaToOpHOM
pabore.

TeMmbl 1J1s pedeparoB, TOKJIAA0B-TPe3eHTALUI.
1. buonoruueckue GyHKINU HE3AMEHUMbIX aMHHOKHCIIOT.
2. OU3UKO-XMMHUYECKHE METO bl HCCIIEIOBAHUS CTPYKTYPBI IENTUAO0B U OEJIKOB.
3. @epMeHThI, 00ecneunBarolIe PACIIENIIeHUE )KUPOB U YIIIEBOOB.
4. DIeMeHThl — METaJLJIbl, BXOSIINE B COCTaB ()EPMEHTOB.
5. [OpMOHBI OKCHTOLIMH W Ba30INPECCHH: CHHTE3 B OpraHu3Me H 3HadeHHe. 6. CoBpeMeHHBIC
METO/IbI UCCIIEI0OBAHUS CTPOEHUS HYKJIEHHOBBIX KHCIIOT.
7. buonoruyeckas poJib JUMUIOB.
8. ButaMuHBI 1 aHTHBUTAMHUHBI.
9. KapoTuHOUIEI.
10. I'munuppu3HHOBAast KUCIIOTA: paCTUTENIbHbIE HCTOYHUKH, 3HaU€HUE, METO/IbI TOJTyYESHHUSI.
11. JIurnansl: 3HaU€HUE B MEAUIIMHCKON NIPAKTUKE.
12. I'vanypoHOBas KMCIOTA: OJyYeHHE U OMOJIOTHYECKasi aKTUBHOCTb.
13. KauecTBeHHBI! U KOJTMYECTBEHHBIH aHAIIN3 MOJIMcaxapuoB. MeTo bl pa3aeeHusl.
14. XouapoutnHCyabhaThl U UX POJIb B KAJIbLIU(UKAIIMK TKAHEH.
15. JlekapcTBeHHbBIE BEIIECTBA HOBOT'O MOKOJIEHHUS.
16. KomnbroTepHOE MOIETMPOBAHUE B CO3JJAHUN HOBBIX JIEKAPCTBEHHBIX BEILIECTB.
17. Hetipousl. Ctpoenue cunarnca. [loHsTHe 0 HeHpOTpaHCMHUTTEpaxX, Helpomenuaropax,
HEUPOMOTYJISITOPaX.
18. ®a3oBble  COCTOSHHMS ~ JIMIUAHBIX  arperatoB,  (azoBele  mepexoabl.  [loHsatme o
KHUJIKOKPUCTATNINYECKOM COCTOSHUU.
19. Anxanou e, IeKapCTBEHHBIE BEIIECTBA U SI/IBL.
20. bronornyeckast akTHBHOCTh HEOPTAaHHMYECKHX BEIIECTB.
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7.3.2. [IpoMexkyTOUYHASI aTTECTALUS

Bonpocul k ax3ameny

1.
2.

10.

11.

12.

13.

14.

15.

16.

17.
18.
19.
20.

21.

22.

23.
24,

Bbuonornveckas posb 1 CTpoeHuE OETKOB U TETITHIOB.

ITpuponusle amuHOKUCIOTH. CTpoeHHe, HOMEHKIATypa, Kiaccudukanusa. Hezamenumsle u no-
JIy3aMEHMMbIE aMMHOKHCIIOTHI. HelmpoTenHOreHHbIe aMUHOKHUCIIOTHI.

Crepeoxumust aMMHOKHCIOT. (CTepeoXuMMHs aMMHOKHCIOT € 2 ONTHYECKMMH LICHTpaMH.
Panemusanys aMMHOKHMCIOT IOJ JIEHCTBUEM OCHOBAHMM, KHUCJIOT M IO OKCa30JOHOBOMY
MEXaHU3MY.

OU3NKO-XUMUYECKUE CBOMCTBA aMHUHOKHCIOT. lIBUTTEp-MOHHAs, KaTHMOHHAs M aHUOHHAs
(bopMbl, TOHATHE 00 U303JIEKTPHUUECKON TOUKE.

Crnenuduueckue peaklUd aMUHOKMCIOT 0 aMHHOIpYyIIeE, IO KapOOKCHIBHOM TIpymie, ¢
OJTHOBPEMEHHBIM yYacTHEM aMHUHO- U KapOOKCUIIBHOHN TpyIII.

Crpoenue, knaccuukanus 1 HOMEHKIJIaTypa HenTHIOB.

[IpyHUIUOBI CTPYKTYpHOW OpraHu3anuu OENKOBBIX (HENTUIHBIX) MOJIEKYJ: MEepBUYHAs U
IIPOCTPaHCTBEHHbIE CTPYKTYpbl. KoHpUrypamus nentuHoi cBsi3u (LUC- U TPaHC-U30MEPHS).
Kondopmanus nonumentuaHol nenu B Oenkax. Bropuunas crpykrypa Oenka. CrnimpaibHbIE
CTpyKTyphbl. CKnag4yarble CTPYKTYPBI.

Ilonatne O TpPeTUYHOM U 4YETBEPTUYHOH CTPyKType Oenka. MeToabl yCTaHOBICHUS
MIPOCTPAHCTBEHHOW CTPYKTYpHI O€NKOB. JleHaTypaius u peHaTypamnus OeJIKoB.

®epmentsl. Knaccudukanusa u HomeHkiiatypa ¢pepmeHToB. CTpoeHHe (pepMEHTOB U MOHATHE
00 akTHBHOM 1eHTpe. CrennuIHOCTh NeiicTBUS (PEPMEHTOB.

[TpuHIMNBL (pepMEHTATUBHOW KWHETWKH. BimsHue Ha CKOpPOCTh (PEPMEHTATHBHON pEaKIUH
KOHIICHTpaluu (pepMeHTa, KOHIIEHTpauK cyocTpara, Temnepatypsl, pH cpeasl. KonkypentHoe
1 HEKOHKYPEHTHOE HHIMOUPOBAHHUE.

buonornueckas poiib ¥ CTPOCHUE HYKIIEMHOBBIX KHCIIOT.

l'erepounkiinyeckue OCHOBaHUS IypPUHOBOTO M MNHUPUMHUAMHOBOrO psjga. CrpoeHue,
KOH(popMalys, XUMUYECKUE U PU3NKO-XUMUYECKUE CBOWCTBA. MUHOPHBIE OCHOBAHUS.
Hyxneo3unpl NUPUMUAMHOBOTO M MypuHOBOro psnga. CrpoeHue. Tunm U CTepeoXUMUS
IJIMKO3UHOM cBsA3U. HoMeHKkarypa.

Xumuueckass MOJU(PHKAIMS HYKICO3UIO0B IO TeTEPOLUKINYECKUM OCHOBAHUSAM: PEAKIMU
METUJIMPOBAHUs, AUWIMPOBAHUS, MEPKYPUPOBAHUS, TAJIOT€HUPOBAHMS, B3aUMOJIECHCTBHE C
TETPAOKCHJIOM OCMUS, THAPA3UHOM, THAPOKCUIIAMUHOM, OUCYIIB(UTOM, abJAETHIaMH.
XuMmuyeckass MOAM(UKAIUS HYKJICO3UJIOB IO YIJIEBOJHOMY (parMeHTy: OKHCJIEHHE,
AIKWINPOBaHUE, AallMJIUPOBAaHUE, B3aUMOJECHCTBHE € KapOOHWIBHBIMM U  CHJIWJIbHBIMU
MIPOU3BOAHBIMU. [ MAPOIN3 TIIMKO3UIHBIX CBA3EH.

IIpupoaHbie HyKI€OTUABL. THIIBI IPUPOJHBIX HYKICOTHIO0B U UX HOMEHKIIATypa.

CBolicTBa M peakUH HYKJICOTHIOB.

Onuro- ¥ NOJMHYKJIEOTH/IBI: CTPOEHUE, TUIl MEXHYKJIEOTHIHOM CBSI3U, KOHIIEBBIE HYKJIEOTHIBI.
JHK. Bropuunas crpykrypa IHK. Kondopmarus nyxineornnos. Konpopmanuu rerepouuk-
JTUYECKUX OCHOBaHHM, Qypano3Horo nukia (C2’-3u10, C3’-3H70), TIUKO3UTHON CBSI3U (CHUH- U
aHTU-KOH(opMarun). Mozaens Yorcona-Kpuka. Makpomonekyispusie cBoiicta JJHK.
Permukanus JIHK.

PHK. Tunet PHK - pubGocomanbHasi, mMaTpuuHas, TpaHcrnopTHas. DyHKIMOHAIbHAs pOJIb
pa3ubix TunoB PHK.

Makpoctpykrypa T-PHK, Mmozens kneBepHoro nmcra.

Mounocaxapuasl. Ctpoenune, HomeHkarypa. Crepeoxumusi U KOH(OpMalus MOHOCAaXapuoB.
AHOMEpHBIH LIEHTP: €ro CTEPEOXUMHUSL, 0COObIE CBOICTBA TUAPOKCUIBHON TPYTIIIHI.
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Bakneimue npon3BOAHBIE MOHOCAXAPHUIOB: TE€KCO3bI, 1€30KCHCaxapa, aMHHOCAXapa, ypOHO-
BBIC KUCJIOTBI, HEHPAMUHOBAsI U CUAJIOBBIE KUCIJIOTHI.

XUMHUYECKHE CBOMCTBA MOHOCAXapuJ0B (aJIKWJIMPOBAHUE, AllMJIMPOBAHUE, BOCCTAHOBJIICHUE,
OKHCJICHHE, €HOJIN3aLUs, [NINKO3UINPOBAHUE).

Ouuro- u nonucaxapuasl. Kinaccudukanus, HOMEHKIaTypa, CTEPEOXUMUSI.

I'omononucaxapuael: Kpaxmal, LEJUII0JI03a, TIMKOIeH, XUTUH, JeKcTpaH. ['erepononucaxapu-
Ibl: TEMUIIEIUII0JI03A, IEKTUHOBBIE BEILECTBA.

VYrieBon-0eKoBbIe KOHBIOTATHl. [ JUKONpoTenHBl. THIBI CBSI3eM YIJIEBOJOB C OEIKOM.
I'ereponionnaMuHocaxapu/ibl - O€JIKOBbIE KOMIUIEKChl CO€JUHMUTENbHON TKaHu. ['emapuH, ero
AHTUKOATyJIIHTHAsI aKTUBHOCTH. [ MalmypoHOBast KMCJIO0Ta, CTPOCHUE, OMOJIOTHYECKas POJIb.
Jlunnapl. Haxoxxnenue B mpupone, GyHkuuu, kiaaccudukanus. CTpyKTypHblE KOMIIOHEHTBI
JUIUIOB: BBICIIUE JKUPHBIE KUCIIOTHI, CIMPTHI, albJETU]bl, aMUHOCIUPTHI, aMUHOKHUCIIOTHI,
1oJIHoJbl. OCOOEHHOCTH CTEPEOXUMHUHU JIUIUJIOB U HOMEHKJIATYpa.

Heiirpaneupie  nunuasl —  kiaccuukanums,  crpoenume,  QyHkuuu.  HeirpambHble
[JILEPOIUIHIBI CO CII0KHOA(UPHOM CBSI3BIO, C MPOCTOM 3()UPHON CBS3bIO: ANKWIbHbBIE U 1-O-
QIKCHWIBHBIC (TUTa3MaJIOTEHBI). XO0JIECTEPUH: €ro 0c00asi poJib B OpraHu3Me.

I'mukomunuael. 'muko3unaurinuepuibl, uepedpo3uipl. I'aHrimo3uasl: kiaccudukanus u 6uo-
JIOTUYECKast poJlb.

®ochomumuasl. Ctpoenne u HoMeHKIaTypa. I munepopochomunuast. [omurauuepodocdarsr,
dochonnozntuasl. I'mukodocdomunump.

Counromunuasl. COUHTO3MHOBBIE  OCHOBAHHWSA, THUIBI  HPUPOAHBIX  COHUHTOJUIH]IOB.
Cdunrodochochonmumusr.

JIurmuasl 1 Ononorndeckue MeMOpaHbl. JIMHaAMUYECKOe COCTOSIHHE JTUMUI0B B Oucnoe. [TpuH-
LUIBl OPraHU3alMd U (PYHKUHMOHUPOBaHUs Onosioruyeckux memOpas. KommnonenTsl MmemMOpaH,
uX B3auMojieiicTBre. MeMOpaHHbIe OeNKH - TepuQepruvecKrue U HHTETPAJIbHBIE.

Crepounnsie ropmonbsl. Knaccudukanus. OCHOBHbIE YEpPThl CTPOEHHUS MYKCKUX M JKEHCKHUX
IIOJIOBBIX TOPMOHOB. MeXaHWU3M IE€HCTBUS CTEPOUIHBIX TOPMOHOB.

Crepounnblie ropmoHsl. [TonsaTue o koptukonaax. Posias B oOMeHe BelecTs.

I'ecrarenHble TOPMOHBI U UX (U3HOJIOTMYECKOE JIeHCTBHE.

Mexknerounas curHaauzanus. IloHatue o crmocobax M MeXaHU3ME  MEXKJIETOUHOU
CUTHAJIM3aLUN.

buorennsie amunbl. Antetunxoind, 'AMK. KaTtexonaMuHEL

buorennsie amunsbl. [Ipon3BoaHbIE MH0IA H UIMUAA30JIA.

Uro Takoe ankanousl? HazoBute mpumMepsl.

Ckonpko Ha3BaHMHM MMeEIOT BUTaMuHbI? [IpuBeaure npumepsl. Kakoil npusHak sBisercs
OCHOBOI! Kiaccuukanuy ButraMuHoB? [IpuBenure npumepsl.

YeM oTIMYArOTCS KapOTHHOUIBI OT ()IaBOHOUAOB MO (DU3MKO-XMMHUYECKUM CBOMICTBaM,
CTPOCHHUIO M CTIOCO0aM BBIICTICHUS?

YeM oTiinyaroTcs H3pUpHBIE MaciIa OT )KUPHBIX PACTUTEIBHBIX Macesl? DTO BEIIeCTBa OJHOTO
XUMHUYECKOTO KJIacCa WU HET?

O6nagaroT 11 GMOJIOTMYECKON AKTUBHOCTHIO CAalIOHUHBI, KyMapUHbI, XPOMOHBI?

AHTHOMOTHKHU: KOT/1a OHU MOSIBUIIMCh, KJIIACCU(HUKALINSA, UX IPOTYLIEHTHI.

Uro Takoe syeMEHThI-OpraHoreHsl? Ha3paTe mpuMepbl MeETaJUIOB M HEMETALUIOB —
OpPTraHOT€HOB.

KaTuoHbl Kakux MeTayuIoB Hanboiee TOKCUYHBI JJIsl OpraHu3Ma yenoBeka?

KaxoBa Ouonornueckas akTHBHOCTh COEIMHEHUH MBIIIbSIKA, CEPbl, 00pa, KpeMHUS?

Urto Takoe dapmareBTHUECKast XUMHUS U KaK OHa COOTHOCHUTCS ¢ xumueir BAB?
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52. OxapakTepu3oBaTh CHUHTETHUYECKHE, IIOJYCUHTETUYECKHE W MPHUPOJAHbBIE JIEKAPCTBEHHbBIE
cpenctBa (JIC). Kakue tpeGoBanus mpenbsBisitorcss k JIC? Kakuwe mpemaparbl Ha3bIBalOT
KOMOWHHUpOBaHHBIMU? UTO Takoe CHHEPTHU3M?

dopma 3K3aMeHayUOHHO20 duLema

MUMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA3OBAHIS POCCUHMCKOUW ®ENEPAIINA
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXXJEHWE BBICIIIEI'O OBPA-

30BAHUS
«MOCKOBCKHH NOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHWH IOJINTEX)

®axkynbreT XUMHYECKON TEXHOIOTHH U OMOTEXHOIOTUI Kadenpa Xumbunorex
nOJIHOE HAUMeHOoeaHue uLcmumymad COKpaujeHHoe HaumeHosanue Ka(ﬁel)pbl

I[I/ICLII/IHJII/IHB, _XI/IMI/IFI OMOJIOTHYECKH aKTUBHBIX BCIICCTB
NOJIHOE HAuMeHosaHue Oucuunﬂunbz

Hamnpasnenue nmoarorosku (crenuanbHocts) 19.03.01_ «_ buorexHonorus »
KOO U HAUMEHOB8AHUE HANPABTIeHUs NOO20MOBKU (CeyudIbHOCML)

Kypc _ ,rpynna __ ¢opma oOyueHust
3K3AMEHAIIMOHHBIA BUJIET Ne .

1. AmuHokucnorel. HoMmeHknaTypa, kinaccuukanuss U crepeoxumusi. OU3NKO-XUMHUECKHE
CBOMCTBAa aMUHOKHCIIOT.

2. Xumu4deckass MOJU(PHUKAIHS HYKJICO3UIOB 10 T€TEPOIMKINISCKAM OCHOBAHHUSM: PEaKIIUU
METWJIMPOBAHMS, AalWJIUPOBAHUS, B3aUMOJAEWUCTBHE C  OHCYIbGUTOM, THJIPa3UHOM,
TUAPOKCHIAMHHOM, TETPAOKCUIOM OCMUSI.

3. CTpyKTypHBIE KOMIIOHEHTHI JIMTIHJIOB: BBICIIME XHPHBIE KUCIOTHI, CIUPTHI, ajlbJETHIIbI,

AMHUHOCIIUPTBI, aAMUHOKHCJIOTHI, ITOJIAOJIBI.

VYTBepkaeHO Ha 3acejaHuu Kadeaphbl «__ » 202_r., mpotokon Ne .

3aB. kadeapoi / /

noonuco pacuiugposka




