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1. Hean, 3a1a4M U IVIAHUPYEMble Pe3yJIbTaThl 00yUYeHUsl 10 JUCIHUIITIHHE

[lenp ocBOEHUS TUCIIUTIIIHBL:

- (opmupoBaHHe y MarucTpoB HEOOXOAMMBIX 0A30BBIX TEOPETHUECKUX U MPAKTUICCKUX
3HaHUS U MPHUOOPETCHNE YMEHUN U HABBIKOB B 00JIACTH OMOTEXHOJIOTUH aHTHOMOTHKOB, ITOMCKA
MPOAYIICHTOB HOBBIX KJIACCOB AHTUMHUKPOOHBIX COCAMHCHHWI B OTHOIICHHH PE3HCTEHTHBIX
ITAMMOB BO30yauTeINel 3a00eBaHUi.

- (bopmupoBaHMe 3HAHWI O MEXaHW3ME JCHCTBHS aHTUMHKPOOHBIX COEIMHEHUWH, U UX
BJIMSIHUY Ha MUIIIEHH KJIETOK U Ha OPTaHU3M YEJIOBEKa,

- (bopMupoBaHHE HABHIKOB TMOMCKA HOBBIX IMPOIYIIEHTOB, C BBICOKOH AaHTHOMOTHYECKOU
AKTUBHOCTBIO, 00JIQIAOIINX CXEMAaTHYECKH BBICOKOW MPOMXYKTUBHOCTHIO M TEXHOJIOTUYCCKUMU
CBOWCTBaMHU.

K 3amayam wu3yueHHMs] AMCIUIUIMHBI CIENYeT OTHECTH MPHOOPETEHUE CTYACHTOM
MPAKTHYSCKUX 3HAHWN W HABBIKOB, HEOOXOIMMBIX OyIyIIeMy CHEIHAIUCTY JUIsi 000CHOBAaHHBIX
pelICHU, MPH OPTraHHM3AlMK W TPOBEJACHUNA OHWOTEXHOJIOTHMYECKHX IPOIECCOB B Oymymiei
poeCCHOHAILHOW JCSITEIBHOCTH.

OOyuenue o nucruiuiHe «HoBelime MeTobl U3bICKAaHHS AHTHOMOTHUKOBY HAIPaBlIeHO
Ha GOPMHUPOBAHUE Y OOYUAFOIIMXCS CIIEAYIONINX KOMITCTECHITHH:

Kon u NHaukaTopbl 10CTHKEHUS KOMIETEHIIHN
HAUMEHOBaHHE
KOMIIeTeH Uil
[IK-2. Ciocoben UIIK-2.1. 3Haer akTyanbHyI0 HOPMaTUBHYIO JJOKYMEHTAIUIO B
OCYIIECTBIISATh COOTBETCTBYIOIICH 00IaCTH 3HAHUI; METO/IbI aHAJIM3a HAyYHBIX

00paboTKy U aHAIHN3
HayYHO-TEeXHUYECKOU
nH(popMaIuu U
pe3yNIbTaToB
HCCIIE0BAHUMN

JTAaHHBIX; METOJIbI U CPEJICTBA IJIAHUPOBAHUS U OPraHu3aluu
UCCIIeIOBaHUN U pa3paboTok

NIIK-2.2. YMeeT npUMEHSTh aKTyaJlbHYI0 HOPMAaTUBHYIO
JOKYMEHTAIIMIO B COOTBETCTBYIOLIEH 001acTH 3HaHU; 0hOpMIIATh
PE3yJIbTaThl HAYYHO-UCCIIE0BATENIbCKUX U
OTIBITHO-KOHCTPYKTOPCKHX paboT

NIIK-2.3. Bnaneer HaBbIKaMH pa3paOOTKU MJIAHOB U METOJUYECKUX
IIporpamMM MpOBEIEHUS UCCIIE0BaHUH U pa3paboTOK; OpraHu3auen
cOopa U U3y4eHHUsl HaydHO-TEXHUYECKON MH(POpMAIIUH 10 TEME
HCCIIeIOBaHUN U pa3paboTOK; MPOBEICHUS aHAIM3a HAyUYHBIX
JTAaHHBIX, PE3YIBTAaTOB SKCIEPUMEHTOB M HAOIOACHUH;

[TK-5. Cnocob6en
MIPOBOJUTH
OMOTEXHOIOTUYECKUN
TIPOIIECC C
HCIIOJIb30BaHUEM
KYJIBTYP
MHUKPOOPTraHU3MOB,
KJIETOUHBIX KYJIETYP
pacTeHui u
KUBOTHBIX, BUPYCOB

NIIK-5.1. 3HaeT MeTOAbI MOyYEHHsI TPOAYKTa OMOTEXHOJIOTUH;
CHoco0bl KyJIbTUBUPOBAHHUSI MUKPOOPTIaHU3MOB; ITpaBHIIa
9KCIUTyaTallui OMOTEXHOIOTHYECKOT0 000PYIOBaHUS; METOIbI
¢bunbTpayy, cenapamnuy, HeHTpudyrupoBaHus, OTCTauBaHus,
(IroTauyU UM KOATYISAIIUN; XUMHUECKHUE U OMOXUMHUYECKHE METO/IbI
OYMCTKH MPOJIyKTa; TpeOOBAaHUS OXPAHBI TPYNa; TEXHOJIOTUUECKHE
MHCTPYKLUU IO Tpou3BoAcTBy bAB

NIIK-5.2. YMmeet npon3BoAUTH pabOThI IO PA3MHOKEHHIO U
BBIPAIIMBAHUIO IOCEBHOTO MaTepuaa Jjsi OMOTEXHOJIOTHUECKOTO
nporiecca nonydenuss bAB; nponsBoauTe 0TO0p 00pas3ioB
KYJABTYpaJbHON KUIKOCTH JUIsI OMOXUMHUYECKOTO U
MHUKPOOHOJIOTUYECKOTO KOHTPOJIS; OCYIIECTBIISATh pa3/ieiicHIe
KYJBTYpaJbHON )KUIKOCTH U OMOMACCHI PA3TUYHBIMUA METOJIAMH;
MPOU3BOANTH PA0OTHI IO PA3PYIICHUIO KJIETOYHOW 00OTOUKH U
BBIJICJICHUIO 11€JIEBOTO MPOJYKTa OMOTEXHOIOTHYECKOTO
MIPOU3BOCTBA;

MPUMEHSTH SKCTPAKLIMOHHBIE U HOHOOOMEHHBIE METO/BI IS OYMCTKH
LIEJIEBOT0 IIPOIYKTa OMOTEXHOJIOTUYECKOTO MPOU3BOJCTBA OT
npuMeceii; 0becreurnBaTh BHIOJIHEHUE MTPOIECCOB I'PaHYIUPOBAHHUS,




NpaKUpOBaHUS U

TabJIETUPOBAHUS TOTOBOM MPOAYKLIUU

HIIK-5.3. Baageer MetogaMu KylbTHBUPOBAHUS
MHUKPOOPTaHU3MOB-TIPOIYIICHTOB, KJIETOUHBIX KYIBTYpP JKUBOTHBIX H
pacTeHui, BUPYCOB; CeMapaliy KyIbTypaTbHON KUIAKOCTH U
OroMacchl ISl IPOBEACHUS OMOTEXHOIOTHUECKOTO MPOoIiecca;
BBIJICJICHHS TIPOAYKTA OMOCHHTE3a U ITPOBEICHUE OUUCTKHU U
KOHIICHTPUPOBAHUS; TIOJTYYCHHS TOTOBOM (hOPMBI (DEPMEHTHBIX
npenaparoB, IPOOHOTHKOB, MPEOMOTHUKOB, JICKAPCTBEHHBIX CPEJICTB,
BaKLWH, OMOYT100peHuil.

2. MecTo TUCHUIIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl

JlucuuIuiiHa OTHOCUTCS K 4acTH, (OPMHPYEMOW YYaCTHHKaMHU OOpa30BaTEIbHBIX
oTHoIIeHUH, 610ka b1.2 lucuunnuuet (Mogynu).

Hucnunnuua «HoBediue MeToabl
JIOTUYECKHU U COJIEPHKATEIbHO-METOANYECKH C JUCUUTUINHAMU:

HU3BbICKaHUA

- «MeToz1bl HcClIe0BaHUM B OMOTEXHOJIOTUNY;
- «TermomMaccooOMeH 1 TUAPOJUHAMUKA B OMOPEAKTOPAX»;
- «TexHomorust pepMeHTHBIX IIPENapaToBy;

- «Mcronp30BaHNe TEXHUKH HU3KUX TEMIEpaTyp B OMOTEXHOIOTHIECKHX MPOLIECCax»;

AHTHOMOTHUKOB»  B3aMMOCBSA3aHa

- «lIpaBuia HapnexalEend IPOU3BOIACTBEHHON MTpakTUKU B cucteme GMP»;
- «OKcTpemModuIbHBIE (POPMBI MUKPOOPTAHU3MOB B OMOTEXHOJIOTHYECKUX TPOIIECCAX ).

3. CTpyKTypa u coiep:KaHHe TUCHUTITHHBI

OO0r11ast TPYI0€MKOCTb JUCIUILIMHBI COCTABISCT 2 3a4eTHbIC enUHHUIIBI (72 vaca).

3.1. Buabl y4eOHoii padoThl M TPYI0EMKOCTh

Ne . KoumuecTBo CemecTpbl
Bup yueOHoii padoTsl
n/n 4acoB 2
1 | AynuTopHble 3aHATHS 36 36
B tom unce:
1.1 | Jlekunu 18 18
1.2 | CemuHapckue/mpakTHIECKNEe 3aHATHSI - -
1.3 | JlJaboparopHbIe 3aHATHS 18 18
2 | CamocTosiTesibHAs padoTa 36 36
3 | IlpomekyToUHAs aTTeCTAMSA
3a4eT
Hroro 72 72
3.2. TemaTuveckuii NJiaH U3y4YeHUs JUCHUILTHHBI
Tpynoemkoctb, yac
AynutopHas padora 3
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MHUKPOOPTaHU3MOB, 00pa3oBaHue
BTOPHUYHBIX MeTa6OJII/ITOB KaK ME€XaHU3M

aHTaroHu3Ma
Tema 2. UCTOYHUKM BBIIEICHUS 10 2 - 4 - 4
[ITAMMOB ISl CO3JaH1sI aHTHOMOTHKOB

Tema 3. OTOOpP ITAMMOB-TIPOYLIEHTOB 10 2 - 4 - 4

aHTHOMOTHUKOB JJISl CO3/IaHUs
AHTUMUKPOOHBIX MPENapaToB 10
CHEKTPY JEHUCTBHS

Tewma 4. [Touck u 0oT60p aHTHOMOTUKOB 8 2 - 2 - 4
110 OMOJIOTHYECKOMY TIPOUCXOXKICHUIO
IITaMMa-TIPOAYIICHTA

Tema 5. Ilouck u 0T60p aHTUOMOTHKOB 6 2 - - 4
0 MEXaHU3My OMOJIOTHYECKOTO
EUCTBUSA

Tema 6. McciiegoBanue XUMHUYECKOTO 10 2 - 4 - 4
CTPOCHUSI aHTUOUOTHKOB: TPYIIITBI
AHTUOUOTHUKOB

Tema 7. OCHOBHBIE IPUHLIUIIBI U 3TAIIbI 10 2 - 4 - 4
CKPUHHMHTA IPOIYIICHTOB aHTHONOTHUKOB

Tema 8. HanpaBneHHbIN CUHTE3 6 2 - - 4
AHTHOMOTHUKOB: XUMHUYECKAs
MOIU(UKAIIAS TTPHPOTHBIX
aHTHOMOTHUKOB

Tema 9. Ctpareruu noucka u 6 2 - - 4
MPUMEHEHUS aHTUOMOTHKOB B
MEIUIIMHE, BETEPUHAPHUH U CEITHCKOM
XO0351CTBE

Hroro 72 18 18 - 36

3.3. Conep:xkanue TUCHHILIUHBI

AynuTopHbIe 3aHSATUS MPOBOAATCS B BHJIE JEKIMOHHBIX 3aHATHH C OOydYarOIUMUCH,
KOTOpblE 3apaHee TMpEABAPUTENILHO 3HAKOMSTCS C MaTepuajioM C  HCIOJIb30BaHUEM
pexkoMmeHayemoil nuteparypoi. IlpakTuyeckue 3aHsATUsS TpoBOAATCS B ayauTopuu. llpu
MIPOBE/ICHUH 3aHATUN CTYJEHTHI TOTOBATCS C UCIIOJIb30BAHUEM COOTBETCTBYIOIIEH METOAMYECKOM
JIATEPATYPOU.

Tema 1. AHTAaroHM3M MHMKPOOPraHM3MoOB, 00pa3oBaHMe BTOPHYHBIX MeTa00JHMTOB
KaK MeXaHM3M aHTaroHu3Ma

OmnpeneneHrue TOHATHS AHTUOMOTHUKM, 3HAYEHHE BO B3aUMOOTHOLICHHUAX B MHpE
MUKpoopranu3MoB. Kparkuil ucropuyeckuil ouepk y4yeHUs o0 aHTUOMOTHKaX. YueHue A.
O®nemunra, BakcmMaHa O poiM aHTUOMOTHKOB B HBOJIOLMU MHUKPOOPTaHU3MOB, >KUBOTHBIX U
pacrenuii. ['unoressl o npuunHax OMOCHHTE3a AHTUOMOTHYECKUX BEIECTB MUKPOOPTaHU3MaMH.
[IpakTrueckue pa3pabOTKU U peKOMEH 1A Poccuiickoil MKoIbl OMOJIOTOB.

Tema 2. HcTOYHMKH BbIIEJIEHUA IITAMMOB JJI CO3IaHUS AHTHOMOTHKOB

COBpeMeHHBIe moaAxXodbl K BBIJACICHHUIO H3 HpHpOI[HBIX HNCTOYHHUKOB ITOTCHUOHAJIBHBIX
MPOJYIIEHTOB aHTHOMOTHKOB. KpuTepuu oTOOpa MCTOYHHMKOB ISl W30JMPOBAHMS IITAMMOB.
HOI[XOI[I:I K BBIACIICHUIO ITOTCHIIMAJIBbHBIX HpOI[yueHTOB nu3 HpI/IpOI[HBIX HNCTOYHUKOB: HpI/IpOI[HbIe




00beKkTHl (1mouBa, ¢umtocdepa u puzocdepa pacTeHUi, BoJa, )KUBOTHBIEC). DKCTPEMO(HIbHBIC
30HBI KaK OOBEKT IS BBIICJICHHUS HOBBIX IITAMMOB.

Tema 3. OTt0op WTAMMOB-NPOAYUEHTOB AHTHOMOTHKOB JUIS  CO3JaHUA
AHTHMHKPOOHBIX MPENapaToB MO CHEKTPY AelcTBUS

[IporuBOOaKkTeprUagbHble AHTHOMOTHUKHM Y3KOTO CIIEKTpa JCHCTBUA - aKTHBHBIC B
OTHOIICHUU TPAMITOJIOKUTEIBHBIX OaKkTepwid. TpyIa TMEeHUIWUIMHA U 1edaJoCIopHHa.
buocuHTeTHYECKHE  NMEHULMUIMHBL:  OCH3WINECHUIMJUIMH HM  €ro  COJH,  OWIIMIIJIMH,
deHoKkcUMeTUNNeHHIIWUTHH.  [lolyCHHTeTHYeCKHe  MEeHUIWUIMHBL — KUCIIOTOyCTOHYHMBEIE,
aKTHUBHBIC W HEAaKTHMBHBIE B OTHOIIEHWU MEHUIWIIMHA3000pa3yomux CTadUIOKOKKOB:
MPOMUIMIUTNH, PEHETULIMIIINH, OKCAIIMJUINH, KJIOKCAUIUIAH, TUKJIOKCAITWILINH.

[IpornBOOaKTepraIbHbIE AHTHOMOTUKH ITUPOKOTO CIIEKTPa JEHCTBHS — aKTUBHBI TIPOTUB
TPaMITOJIOKUATEIBHBIX W TPAMOTPHIATEIBHBIX OakTepwid. TeTpamuKIMHBL: XJIOPTETPAIIUKIINH,
OKCHUTETPAIUKIINH, TETPaIUKIINH, JEMETHUIIXJIOPTETPAIIUKIIH, JIEMETUIITETPAITUKITHH.
[TomycuHTETHYECKIE TETPAIMKIIAHEIL: METAIUKIINH, JIOKCHUIIMKJIHH, MOHOLIMKJINH,
nedanocrnopuns (2-ro, 3-10, 4-T0 TOKOJICHH ).

[IportuBoTyOCpKYII€3HBIC AHTHOMOTHKH: CTPENTOMHUIIMH, KAHAMWIIMH, OHOMUIIVH,
UKJIOCEPUH, PUPAMITULIUH.

[IporuBorpuoOneie antuOunotuku. Hucrarun. [puzeodynsBun. Amdorepunus B,
JICBOPHH, KaHIUIIMH, TPUXOTEIUH.

[TpotuBoOITyX0OeBbIC AHTHOMOTHKU: akTHHOMHIMH C, muromunuH C, OJIMBOMUIINH,
OpyHEOMUIINH, PEYMHIINH, aApUaMUIIUH (IOKCOPYOUIIMH), JAyHOMHIIMH, PYOOMUIUHBI.

[TpoTuBoameOHbIC aHTUOMOTHKH. DYMATHILIHH.

Tema 4. Ilouck u 0TOOP AHTHOMOTHMKOB MO OHOJOTHYECKOMY HPOMCXOKIECHUIO
IITAMMA-TIPOAYLEHTA

AHTHOMOTHKH, 00pa3yeMble MUKPOOPTraHU3MaMH, OTHOCSIIIUMUCS K 9yOaKTEpUSIM.

AHTHOMOTHKY, 00pa3yeMble MUKpOOPTraHU3MaMu pojia Streptomyces.

AHTHOMOTHKH, oOpazyemble rpubamMu-MuKpoMuleTamMd U3  poaoB  Penicillium,
Trichotecium, Trichoderma u ap.

AHTUOMOTHKH, 00pa3yeMble TPUOAMHU U3 KJIacCOB 0a3MIMOMMIIETOB U ACKOMMIIETOB.

AHTHOMOTHKY, OOpa3yemble JMIIAaHWKaMHU, BOJOPOCISMH M HU3IIUMH PACTCHUSIMHU.
AHTUOMOTUKH, 00pa3yeMble BBICIIUMHU pacTeHUsIMU. AHTUOMOTHKH, 00pa3yeMble JKUBOTHBIMHU.

Tema 5. Ilouck 1 0TOOP AHTHOMOTHKOB N0 MEXaHU3MY OMOJIOTHYECKOTI0 el CTBUS

AHTHOMOTUKH, UTHTUOUPYIOIIME CUHTE3 KJIETOYHON CTEHKH (MEHULIMIUTUHBI, OalluTpaIuH,
BaHKOMHUIIWH, Tedamocrnopunbl, O-TUKIOCEPHUH).

AHTHOMOTHKH, Hapymaroume (yHKIAM MeMOpaH. AHTHOMOTHKH, W30UpaTeNbHO
MOJABIISIIONINE CHUHTE3 (0OOMEH) HYKJIEMHOBBIX KHCIOT. AHTHOMOTHUKU-MHTHMOUTOPBI CHHTE3a
NYPUHOB U MUPUMUIUHOB.

AHTHOWMOTHKH, TONABIAIONINE CHHTE3 Oeiika. AHTHOMOTHUKH - WHTHOUTOPHI JBIXaHUS.
AHTHOMOTUKU-UHTUOUTOPBI OKUCIUTEIBHOTO GochopuinnpoBanus. AHTUOMOTUKH, 00JIAA0IIHE
AHTUMETA0OJIMTHBIMUA CBOMCTBAaMU. AHTHOUOTUKU-UMMYHOMOAYASATOPH! (akTuHOMHUIIMHBI C 1 O,
OJIMTOMUIINH, OPYHEOMHIIMH, pyOOMHIIMH, CIIEPTyaIuH U Jp.).

Tema 6. MHccienoBanne XHUMHYECKOT0 CTPOEHHSI AHTUOMOTHKOB: TPYNMbI
AHTHOHOTHKOB

MCTO,Z[E;I HCCIICOOBAHUA aHTI/IGI/IOTI/IKOBI AIMUKIIMYCCKOI'O CTpOGHI/IH. AJIUITUKIINYCCKOT'O
CTPOCHHS,  apOMATUYECKUX  aHTUOMOTHKOB,  AHTHOMOTUKOB-XHHOHOB,  aHTHOWOTHKOB,
COJIeprKaIllUX IUKIIBI C KUCIOPOJIOM.

MeTtonbl ucCenoOBaHUS AHTHOMOTHUKOB: OJIMTOMHUIIMHOB, MaKpOJHWOB, IMOJIUTICTITUIIOB,
JACIICUIICTITUAOB, AKTHHOMUIIMHOB, CTpeHTOTpI/II_[I/IHOB, MeTaJIJIOCO,Z[ep)KaH_II/IX COCHHHGHHﬁ.



Tema 7. OcHOBHbIE IPUHIMIBI U YTANbI CKPUHUHTA MPOAYEHTOB AHTHOMOTHKOB

OCHOBHBIE CTpaTernl CKPUHUHTa OMOOOBEKTOB KaK MCTOYHHUKOB HOBBIX aHTHOMOTHKOB,
MOAXOABI K COBEPIICHCTBOBAHHUIO TPOMYIEHTOB. DakTOpbl, OKa3bIBAIONIMX BIHMSIHHE Ha
o0pa3oBaHre aHTHOMOTHKOB MUKPOOPTaHU3MaMHU.

OmnpeneneHre 3HAYMMOCTH ITaAMMA-TIPOAYIICHTA: 110 MEXaHW3MYy M MUIICHU JIEHCTBHS,
HPOIYKTUBHOCTH, TEXHOJIOTUYECKIMHU MTOKA3aTEIISIM.

CoBepIICHCTBOBaHUE METOJOB CO3JaHUS TPOAYIICHTOB: MYTAIlMH, PEKOMOWHAIIHH.
CriocoObl  COXpaHEHHMS  AaKTMBHOCTH  IITAaMMOB-TIPOAYLEHTOB, HWHAYKIMH OWOCHHTE3a
AHTHOMOTHYECKUX COCTUHCHUH.

TpeGoBanuss K MHKpPOOPTaHM3MAaM-TIPOAYLIEHTaM M YCJIOBUSAM TOAJCPKAHUSA HX
IPOIYKTUBHOCTH.

@Ou3NONOro-XxMMUYecKass W TeHEeTHYeCKas MapKUpOBKAa  IITaMMOB-TIPOIYLIEHTOB
AQHTHOMOTHKOB JUIi HUCKJIIOUCHHS (QalbCUPUKANMKA W I [EPUOJUYECKOTO  KOHTPOJIS
UJICHTUYHOCTH AHTUOMOTHYECKMX INTAMMOB M TPOW3BOJICTBEHHBIX KynbTyp B IlpumMeHenme
oMU YHKIIMOHAIBHBIX TIPENaparoB, CIOCOOHBIX OJHOBPEMEHHO HWHTHOMPOBATh HECKOJIBKO
(epMEeHTOB, CBSI3aHHBIX C OIYXOJEBBIM POCTOM, WM AaKTUBUPOBaTh HE3aBUCHUMBIC MYTH
KJIeTOYHOW rubenu (amonTo3 ©  ayrodaruro), TO3BOJSET NPEOJOJETh  MEXaHU3MBI
MHOKECTBEHHOH JIEKAPCTBEHHON YCTOWYMBOCTH WJIM OJIOKHMPOBATH PAa3BUTHE PE3UCTEHTHOCTU B
OITyXOJICBBIX KJICTKAX.

Tema 8. HanpaBjieHHbIH CHHTEe3 AHTHOMOTHKOB: XHMH4YecKass MoIAupUKAIUA
NPUPOAHBIX AHTHONOTHKOB

Hanpasnennass Moaudukanus NPUPOJHBIX AHTUOMOTHKOB W TOJIHBIA XUMHUYECKHH
CUHTE3, C LIEJIbI0 YIYUILIEHUS UX XUMHUKO-TEpareBTHUYECKUX CBOMCTB:

Co3nanue  HOBBIX  BBICOKOO(D(EKTHBHBIX  AHTUOMOTUKOB  HOBOTO  IOKOJIEHHS,
3ppeKTUBHBIX B OOpbOE pa3IMYHBIMU OAKTEpUAIbHBIMHU, IPUOKOBBIMH, MAapa3UTAPHBIMU MU
BUPYCHBIMM HHQEKIUAMH METOAaMU H30MparenbHOl xumuueckoid moaupukanuu. Vzyuenue
XUMHUYECKUX U OMOJIOIrMUYECKUX CBOWCTB, CBSI3U CTPYKTYpa-aKTUBHOCTh M MEXaHU3MOB JICHCTBUS.

[Tony4yeHne MOMYCUHTETUYECKMX AHTHOMOTHKOB IVIMKONENTHA0B, aMHHOIIUKO3UIIOB,
THOPUAHBIX ~ TPOU3BOAHBIX ~ CHHTETHYECKMX  HUHAON-,  MalleMMUJ-COJEp)Kallue U
TpHazo[4,5-d|mupuMUINHOBBIE aHAIOTOB HEKOTOPBIX aHTHOAKTEPUAIbHBIX M TPOTHBOIPHOKOBBIX
aHTHOMOTHKOB. HampapneHHast TpancdopManus U ONTUMHU3AINS METOJIOB CUHTE3a MPOU3BOIHBIX
AHTHUOMOTHKOB Pa3HBIX KJIACCOB.

Pa3paboTka HOBBIX MPOTHBOOITYXOJEBBIX AHTUOMOTHKOB Ha OCHOBE MOJTYCHUHTETUYECKUX
Mojekyn. [loMck  CTPYKTYpPHBIX aHAJOTOB  NPUPOIHBIX WHIUOMTOPOB  MPOTEMHKHMHA3,
OTHOCSIIIMXCS K HWHJAONOKapOa3oidaM U POJACTBEHHBIM MM coequHeHusM. [IpumeHneHue
NOMU(PYHKIIMOHAIBHBIX TPENaparoB, CIIOCOOHBIX OJHOBPEMEHHO HWHTHOMPOBATh HECKOJIBKO
(GepMeHTOB, CBSI3aHHBIX C OIYXOJEBHIM pPOCTOM, WM aKTUBHpPOBATh HE3aBUCUMBIE ITYTH
KJIeToyHOH rubenu (amonTo3 ©  ayrodaruio), TIO3BOJSET MPEOJOJEeTh  MEXaHU3MBI
MHOKECTBEHHO! JIEKApCTBEHHOM YCTOMYMBOCTU WUJIM OJOKHPOBAaTh pa3BUTHE PE3UCTEHTHOCTH B
OITYXOJIEBBIX KJIETKaX.

Tema 9. Crparermm mnoucka W TNpPUMEHeHHs AHTHUOMOTUKOB B MeIULMHE,
BeTEPHMHAPHUM M CeJILCKOM X03siicTBe

[Ipobiaema ycTOMUMBOCTH K NMPOTHBOMHKPOOHBIM TpemnaparaM Kak OJHa W3 HambOosee
BaXXHBIX MPOOJIEM, CTOALINX NEPE]] 30POBbEM YeTIOBEKA.

Haubonee pacmpocTpaHEHHBIE TMATOr€Hbl C  BBICOKOH  PE3MCTEHTHOCTBHIO K
aHTUMUKPOOHBIM Tipemaparam rpynmna "ESKAPE". IlpudyuHbl pe3UCTEHTHOCTH MATOTEHHBIX
MHUKpPOOPTaHM3MOB K aHTHOMOTHKaM. IlyTm mpeononeHuss aHTHOMOTHKOPE3UCTEHTHOCTH:
pa3paboTka M TPUMEHEHHE MpenaparoB Ha OCHOBE OakTepuodaroB, MPHUPOAHBIX IENTHIOB
YKUBOTHOT'O IIPOUCXOKICHUS.



[Ipumenenue B Tepanuu KOMOMHAIIMHM aHTUOAKTEpUaIbHBIX MpenaparoB. MHruoupoanme
y TaTOreHHbIX OakTepuil  MyTaluil: Jepernpeccusi OuUOCHMHTE3a  OEIKOB-pPEeryasiTOpoB
PE3UCTEHTHOCTH.

Hcnonp3oBaHue XUMHOCEHCHOWIN3ATOPOB, OCIAONAIOMIMX Pa3IUYHbIE MEXaHU3MBI
YCTOMYUBOCTH.

YcoBepileHCTBOBaHHE KOHCTPYKIIMIO MOJIEKYJIbl aHTHOWOTHKA, YTOOBI YMEHBIIUTH €r0
BOCIIPUUMYHUBOCTh K HMHAKTUBALIUUA OAKTEPUSIMU.

3.4. TemaTuka ceMHHAPCKUX/MIPAKTUHYECKUX U JIAOOPATOPHBIX 3aHATHH
3.4.1. Tembl ceMMHAPCKHUX 3aHATHI

Tema 1. AHTaroH3M MHUKpPOOPraHU3MOB, 00pa30BaHNE BTOPUYHBIX META0OIUTOB KaK
MEXaHHU3M aHTaroHn3Ma

Tema 2. VicTOuHMKYM BBIJEICHUS IITAMMOB JUISI CO3/1aHUSI aHTUOMOTHUKOB

Tema 3. OT60p MITaMMOB-IIPOAYLIEHTOB AaHTUOMOTUKOB JJIs1 CO3JJaHUsl aHTUMUKPOOHBIX
IIPENaparoB IO CIIEKTPY ACUCTBUSA

Tema 4. [Touck 1 0T60p aHTHOMOTUKOB IO OHOJIOTUYECKOMY ITPOUCXOKICHUIO
HITaMMa-IIPOAYLIEHTa

Tema 5. ITouck n 0oT60p aHTMOMOTUKOB IO MEXAaHU3MY OMOJIOIMYECKOTO JecTBUS

Tema 6. UccrienoBanre XMMUYECKOTO CTPOCHHUS aHTHOMOTHKOB: TPYIIITBI aHTHOMOTHKOB

Tema 7. OcHOBHBIE IPUHIUIIBI U 3Tallbl CKPUHUHTA IPOAYLIEHTOB aHTHOMOTHKOB

Tema 8. HanpaBneHHbIN CUHTE3 aHTUOMOTHUKOB: XUMUYECKasi MOAU(PUKALIUSA TIPUPOTHBIX
AHTUOMOTHKOB

Tema 9. Crpareruu noucka u NpUMEHEHHs] aHTUOMOTUKOB B MEJUIIHE, BETEPUHAPUH U
CEJICKOM XO3SIICTBE

3.4.2. Tembl 1200paTOPHBIX 3aHATHI

Tema 1. MeToas! n3y4eHUs: aHTarOHU3Ma MUKPOOPTaHU3MOB. MeTo BCTPEYHBIX KYJIBTYP
MUKPOOPTraHU3MOB. MeTObl CKpUHUHTA B KYJIbTYpax KJI€TOK. KpuTepuu OLlEHKH pe3yIbTaToB.
Craructuueckas OlleHKa U BO3MOKHOCTH UHTEPIPETAI[MN Pe3yIbTaToOB.

Tema 2. McTOYHMKM BBIJENCHHMS INTAMMOB OakTepuil Ui CO3JaHHs aHTHOWOTUKOB:
BbIJIEJICHHE NTPOYLIEHTOB U3 SKCTPEMOPUIIbHBIX 00BEKTOB CPEJIbI.

Tema 3. Ilouck HOBBIX MPOAYLEHTOB AaHTUOMOTHKOB. OrmpeneneHue CreKkTpa
QHTUMHUKPOOHOW aKTUBHOCTM METaOOJMTOB B  OTHOUIEHHMM PE3UCTEHTHBIX IITAMMOB
TG PY3MOHHBIM METOIOM.

Tema 4. Tlouck HOBBIX NpPOAYIEHTOB aHTHOMOTHKOB. OmpeneneHue crekTpa
AHTUMUKPOOHON aKTMBHOCTH METAa0OJIMTOB B OTHOIIEHHHM PE3UCTEHTHBIX IITAMMOB OakTepuii
METOIOM CEPHUITHBIX pa3BEICHHI.

Tema 5. U3yuenue u peanuzanus MUKpO(IIOMTHOW TEXHOIOTHUHU C UCIIOJIb30BAaHUEM
YABTPABBICOKOTIPOU3BOIUTENBHOIO CKPUHUHTA OMOJIOTUYECKOW aKTUBHOCTH
[ITaMMOB-TIPOJTYLIEHTOB AHTUOUOTHKOB.

Tema 6. [Torick HOBBIX MPOIYIICHTOB AHTHOMOTHUKOB. METO/IBI OIICHKHU CIIEKTPa JEHCTBUS
MeTa0O0IUTOB ILITAMMOB-TIPOYIIEHTOB B OTHOIIEHUH TE€CT-IITAMMOB JAPOAOKEBBIX U
MUILEIHATBHBIX TPHOOB.

Tema 7. MeTonpl nony4eHHs IPOJYKTUBHBIX IITAMMOB ITyTEM CIUSHUS IPOTOILIACTOB
TE€HOMOB OJIM3KOPOJICTBEHHBIX IITAMMOB S. griseus.

Tema 8. OnTuMu3aLus COCTaBa MUTATENBHBIX CPEJ 7S TIOBBIIEHUS IPOAYKTUBHOCTH
aHTUOMOTHUKOB 10 UCTOYHUKY a30Ta, yriepoaa u Gpocdopa Ha puMepe MPOaYIIEHTOB
rpamunuauHa. [lpoBeneHre noaHoro (pakTropHOro SKCIEPUMEHTA, aHATN3 TIOITY4EHHONW MOAEIH
BJIMSIHUSI HCTOYHUKOB yIlIepoAa, a3oTa U hochopa Ha IPOAYKTUBHOCTD.



Tema 9. MeTonb! BeIIEICHNUS aHTUOMOTHKOB U3 KYJABTYPaIbHOU XKUJAKOCTHU: OTACICHUE
OuomMacchl, mpeaBapuTeIbHass 00paboTKa KYIbTypaIbHON KUIAKOCTH, MOJICKYIISIPHAS aJIcOpOIHs
Y MOHHAS aJCOPOIIHSL.

Tema 10. Metonb! BeIIeNIeHUSI aHTHOMOTHKOB M3 OMOMACCHI TIPOAYIIEHTOB: SKCTPAKIIHS
MOHOOOMeHHast xpoMatorpadus, Aecopounu (ATOUPOBAHUE, DITIOLH).

4. YueOHO-MeTOAMYeCcKOe U MHGOPMALIMOHHOE 00ecleYyeHue

4.1. OcHoBHaf JuUTEpaTypa
1. Opranu3anusi OMOTEXHOIOTHYECKOTO MPOMU3BOJACTBA : yueOHOe mocodue st By30B /
nox pexakuueir A. A. KpacnomranoBoii. — Mocksa : U3narensctBo HOpaiit, 2026. — 162 c. —
(Beiciiee  ob6paszoBanme). —  ISBN 978-5-534-20762-0. — Teker : dieKTpoHHBIA //
Oo6pazoBarenphas 1iargopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/588135 (mara
obpamenus: 13.07.2026).

4.2. JlomoTHUTEJbHAs JINTEPaTypa
1. Kiimangeckass MUKpOOMOJIOTHS [l BETEPUHAPHBIX BpavyeH : Y4eOHHK U BY30B / TOJ

obmeri penmakmueid 3. 0. Xarmmesa, O. I. Jlonenkoii. — Mocksa : H3nmarenbctBo HOpaiir,
2026. — 270c.— (Bwicmee oOpaszoBanue). — ISBN 978-5-534-21061-3. — Tekcr
anekTpoHHblt  //  OOpaszoBarenbHas — minargopma  FOpaiit [caiiT]. —  URL:

https://urait.ru/bcode/587074 (nara obpamenus: 13.07.2026).

4.3. JluneH3MOHHOe W CBOOOIHO pacHnpocTpaHsieMoe TMPOrpaMMHoOe
o0ecneyeHue
1. ITporpammer makera Microsoft Office (Word, Excel, PowerPoint).

4.4. CoBpeMeHHbIE npogeccuoHaIbHbIC 0a3bl AAHHBIX U
HHGoOpMALINOHHBbIE CTIPABOYHbIEC CHCTEMbI

1. www.elibrary.ru — may4Hast 37ekTpoHHas OndIMoTeKa

2. www.molbiol.ru - YueOuuku, HayuHble MoHOTpaduu, 0030pbI, JabopaTopHbIC
MPAKTHUKYMBI B CBOOOHOM JIOCTYTIE Ha CaiiTe MPaKTHUECKON MOJIIEKYISIPHON OMOJIOTHH.

3. WWW.SCOpUS.com (Scopus) — exuHast pedepaTuBHas W HayKOMeTpUdeckas Oa3a
TAHHBIX (MHIEKC IUTUPOBaHUs) (IocTyn B 6bubimnoreke MAMMUN)

4, www.scincedirect.com/ (ApXHBHBIE KOJJIEKIIMM JKYPHAJIOB  HW3aTElIbCTBA

Elsevier) — apxuBHBIE KOJUIEKIMH pa3lMYHBIX TEMAaTHK, B TOM 4ucie Biochemistry,
Engineering and Technology.

5. http://www.springerprotocols.com/ - noctym k 6a3e nanubix SpringerLink

6.

https://vk.com/doc147154254 327265744?hash=EX78J16DxSbA6FZHzS3tY m3x0iGdr
UHN9foW6ESzdyD

4.5 DyeKTpoHHbIEe 00pa3oBaTe/ibHbIe pecypchl
O0P no aucuuiuimHe He pa3paboTaHBbI.

5.  MarepuanbHO-TeXHMYECKOe o0ecreyeHne

Jlexumnonnas aynuropusi kadempsl «Xumbmorex» AB5504. (115280, r. Mocksa, yi.
ABto3aBojnckas, a. 16 crp. 1 (kopmyc 5)), oOopynoBaHHAas: CTONBI Y4eOHBIE CO CKaMbsIMH,
ayIMTOpHAsl TOCKa, MYJIBTUMEIMMHBIA KOMIUIEKC (TIEPEHOCHOW MPOEKTOp, HOyTOykK). Pabouee
MECTO MPENoAaBaTessi: CTOM, CTYII.


https://vk.com/doc147154254_327265744?hash=EX78J16DxSbA6FZHzS3tYm3x0iGdruHN9foW6ESzdyD
https://vk.com/doc147154254_327265744?hash=EX78J16DxSbA6FZHzS3tYm3x0iGdruHN9foW6ESzdyD

Aymutopusi JUIS CEMHUHApCKUX M TpakTHUeCKuX 3aHsATui Kadeapsl «Xumbuorex»
AB5404a (115280, . MockBa, yn. ABro3aBoickas, aA. 16 crtp. 1), oOopymoBaHHas: CTOJbBI
yuyeOHBIE CO CKaMbsiMM, AayqUTOPHAs JOCKa, MYJIbTUMEIUMHBIA KOMIUIEKC (TIEpEHOCHOMI
IPOEKTOp, HOYTOYK). Pabouee MecTo npemnogasaress: CToJ, CTYIL.

Peanusanuss oOpa3oBareIbHONM MHPOTpaMMbl  O0OECIIEUMBACTCS  JOCTYIOM  Ka)JIOTO
CTy€HTa K HMH(OpMALMOHHBIM pecypcaM — OuOIMOTeYHOMY (QOHAY M CETEBBIM pecypcam
NurtepHerT.

6. MeTounquKne PEKOMEHAAIINH

6.1. MeToguueckne peKOMeHIAUMHU ISl TPenoJaBarTejsi M0 OPraHU3aANMUU
o0yueHust

Metoauka npernogaBaHus AUcUMILIMHBL «HoBeiine MeTo bl U3bICKaHNS AaHTHOUOTUKOBY
W peanu3aluus KOMIIETEHTHOCTHOTO TMOAXOJa B H3JIOKEHUM M BOCHPHUATUM Marepuasa
IIpeyCMaTpUBAET UCIOIb30BAHUE CIEAYIOIINX AaKTUBHBIX U MHTEPAKTUBHBIX (POPM IPOBEACHUS
TPYNIOBBIX, HHAWBUIYAIbHBIX, ayTUTOPHBIX 3aHATHI B COYETAHUM C BHEAYIUTOPHOI paboOTOH C
1eNbI0 (POPMHUPOBAHUS M PA3BUTHS MPOPECCHOHAIBHBIX HABBIKOB O0YYaIOIIHXCSL:

— MOATOTOBKA, MPEACTABICHUE U 00CYKICHHE MPE3EHTAIlMN Ha CEMUHAPCKUX 3aHITHSIX;

— OpraHu3anysi W TPOBEACHUE TEKYIIETO0 KOHTPOJII 3HAHUH CTYyIEHTOB B Qopme
OJIaHKOBOTO TECTUPOBAHUS,

— HCIOJBb30BaHUE WHTEPAKTHBHBIX (POPM TEKYIIETO KOHTPOJIS B (hopMe ayAMTOPHOTO H
BHEAYIUTOPHOTO NHTEPHET-TECTUPOBAHMS;

Metoauka mpenoaaBaHus JUCHMILUIMHBI MpPEeIyCMaTpUBAET IPOBEACHHME TIPYNIIOBBIX
AyIUTOPHBIX U MPAKTUYECKUX 3aHATHM.

Tekymuii KOHTPOJb YCIIEBAEMOCTH W IPOMEKYTOYHOM aTTECTAallMH IPOBOIATCS
CJIELYIOIUMU CPEICTBAMM:

- Jokian U oOCyXKIeHHMEe Ha TMPAaKTUYECKUX 3aHITUSX, IPOBOAUMBIX B ¢opme
KOJIJIOKBUYMa;

- CAMOKOHTpOJIb;

- TECTUPOBAHHUE.

dopma UTOrOBOM aTTECTAIIMU — DK3aMEH.

CamocrosTenbHas paboTa cTyleHTa IpeArnoiaraeT npopadoTKy U yrimyOleHHe OCHOBHBIX
pa3fenoB TEOPUHM U TNPAKTHUKH C HUCHOJIb30BAHHEM JIOMOJHHUTENbHOM JHUTEepaTypel H
HuTepHer-pecypcoB. 1Ipu caMoCTOATENBHOM BBINOIHEHUH Pa3IMYHBbIX BUJOB 3aJaHUN CTYIEHT
YUUTCS MPUHUMATh pelleHus], pa30dupaTh U U3ydyaTh HOBBIN MaTepuai, paboTaTh ¢ HICTOUHUKAMU
HAyYHO! MH(POPMAIIHH.

B xone nexuuil mpenogaBatellb M3JaraeT M pa3zbsACHSIET OCHOBHbIE, Hanboliee CIOXKHBIE
MOHATHUS TEMBI, a TaK)Ke CBSI3aHHBIE C HEH TEOPETHUECKHE U MPaKTHUeCKHe MpoOieMbl, AaeT
PEKOMEH/IAlMY Ha MPaKTHUECKOe WM Jab0opaTOpHOE 3aHATHE M yKa3aHUS Ha CAMOCTOSATEIbHYIO
paborty.

CryneHTaM, NpONYCTUBIIUM 3aHATHS (HE3aBUCUMO OT TIPUYMH), HE HMEIOIIUM
MHUCbMEHHOTO PEIIeHUS 3a]a4 WM HE MOArOTOBUBIIMMCS K JJAHHOMY MPAKTUYECKOMY 3aHATHUIO,
pPEKOMEHAYeTCsl He TOo3Ke 4YeM B 2-HeAeNbHbI CpOK SBUTbCS Ha KOHCYIbTAlMIO K
IIPETIO/IaBaTEN0 U OTYUTATHCS 110 TeME, M3ydyaeMol Ha 3aHATHH. CTYIEHTBI, HE OTUHUTABLIMECS
Mo KKI0W HE MpopabOTaHHOM MMM Ha 3aHATHSX TEME K Havally 3a4€THON CECCHH, YITyCKAaroT
BO3MO)KHOCTb ITOJTYYHUTh TOJIOKEHHBIE OaIbl 32 pabOTY B COOTBETCTBYIOIIEM CEMECTPE.

6.2. MeToanueckue yKazaHus JJsi 00y4AIOUIHXCSI 10 OCBOEHHIO
AUCHHUIIHHBI



JucuuruimHa «HoBeiime MeTobl U3bICKaHNsl aHTUOMOTHKOBY MIPEIyCMaTpUBAET JIEKIIUN
U INpPaKTHUYECKUE/NabOpaTopHble 3aHATUA KKy Hexemo. M3yueHue AMCUUIUIMHBI
3aBepUIaeTCsl SK3aMEHOM. YCIIEUIHOE H3YyY€HUE AMCLMILIMHBI TpeOyeT IOCELIEHUs JEKIHi,
aKTUBHOM pa0OThl Ha MPAKTUYECKUX U JTaOOPATOPHBIX 3aHATUSX, BBIITOJHEHHS y4eOHBIX 3aaHUi
IIPEToiaBaTelis, 03HAaKOMJIEHHS ¢ OCHOBHOM U JIOTIOJIHUTEIBHOMN JINTEPaTypOil.

ITpu noAroTOBKE K JIEKLIMOHHBIM 3aHATHUSAM CTYIEHTaM HEO0OXOAUMO:

Iepesl OueperHON JeKUIued HeoOXOIMMO IPOCMOTPETh IO KOHCHEKTY Marepuall
npeabiayiied gexuuu. Ilpu 3arpygHeHHsX B BOCHPUSATHM Marepuana clefAyeT oOpaTuTbes K
OCHOBHBIM JINTEPATYpHBIM UCTOUHUKaM. Eciin pazoOparbcsi B Marepuane onarh HE yAaloCh, TO
oOpartuTech K JEKTOpy (10 rpadMKy ero KOHCYIbTAlMi) WU K MPENoAaBaTeso Ha MPAKTUYECKUX
3aHATUSIX.

IIpakTnyeckue/mabopaTopHble 3aHATUS 3aBEPLIAIOT M3y4YeHHE HauOojiee BAXKHBIX TEM
yueOHOW nucuuIUiMHbl. OHHM Ciy)KaT Ui 3aKpeIuIeHUs H3YYEHHOIo Marepuasa, pa3BUTHS
YMEHUI U HaBBIKOB IIOJTOTOBKH JOKJAJ0B, COOOIIEHUH, HpUOOpETEHHs] OIbITa YCTHBIX
NyOJMYHBIX BBICTYIUICHHUH, BEICHHS IHCKYCCHM, ApPTYMEHTAIlMM W 3allUThl BBIJIBUTAEMbIX
HOJIO)KEHUM, HaBBIKOB IPAKTUYECKOM paboThl B jaboparopuu OMOTEXHOJOIMM, a TaKkKe JUis
KOHTPOJIS IIPEI0/IaBaTeNIeM CTEIIEHN OJTOTOBIEHHOCTH CTYACHTOB 10 U3y4aeMOM TMCIUIUIMHE.

IIpy mnOArOoTOBKE K HPAKTUYECKOMY/TAOOPATOPHOMY 3aHATUIO CTYAEHTHl HMMEIOT
BO3MOKHOCTb BOCITI0JIb30BaThCsl KOHCYJIBTAIIUSIMU MIPENoaBaTers.

IIpu noAroToBKe K MPaKTUYECKUM 3aHATHAM CTYIEHTaM HEO0OXOAUMO:

IIPUHOCUTH C COOOM PEKOMEHJIOBaHHYIO MPENOJaBaTeleM JUTEPaTypy K KOHKPETHOMY
3aHATHIO;

JI0 OUEPEIHOr0 TMPAKTUYECKOIO 3aHATUS [0 PEKOMEHJOBAHHBIM JINTEPAaTypHBIM
UCTOYHUKAM MpopaboTaTh TEOPETUUYECKUH MaTepuall, COOTBETCTBYIOLIEH TEMbl 3aHATHUSA;
MOBTOPUTH IPOBEACHHBIE HHCTPYKTAXKU 11O TEXHUKE O€30M1aCHOCTH;

B HauyajJe 3aHATUN 3a1aTh IPENOJaBaTeIl BOIPOCH [0 MaTepualy, BBI3BaBLIEMY
3aTpy/lHEHUsI B €ro IMOHMMAHMM M OCBOECHHWM TMpPU pEIICHWU 3a/4a4, 3aJaHHbIX IS
CaMOCTOSITEJIBHOTO PELICHHUS,;

B XO0JIe CEMHHAapa JaBaTh KOHKPETHBIE, YETKHE OTBETHI IO CYLIECTBY BOIPOCOB;

Ha 3aHATUU JAOBOIUTH KaXIYIO 33Jady 0 OKOHUYATEJIBbHOTO PEIICHHUs, JEMOHCTPUPOBAThH
MOHUMaHWE MPOBEJIEHHBIX PACUETOB (aHAJIM30B, CUTYaAllU), B CIIydae 3aTPYIHEHHI 00paiaThes
K [IPETOAABATEIIO.

Mertoanueckne peKOMeHJAUMU MO0 HANMCAHUIO, TpeOoBaHMA K OGOPMJIEHHIO
0TYETOB 110 JIA00PaTOpHBIM padoTam

JlaGoparopHasi paboTa MOAPa3yMEBAET CAMOCTOATEIbHOE BBIIOJHEHHE CTYIEHTOM
(rpymnmoil CTYIEeHTOB) MPAKTUYECKUX ACUCTBUM Mo ompenenéHHOW Teme. Llenb BBIMONHEHUS U
HaIMCaHMs OT4YeTa 1o JabopaTtopHO paboTe — MPUBUTHE CTYJEHTY HABBIKOB JOKYMEHTHPOBAHUS
JNeHCTBUH M TpEeACTaBIEHUS COOpPaHHBIX MaTepualioB U (aKTOB B COOTBETCTBUU C
TpeOOBaHUSAMU, MPEABABISIEMBIMU K OTUETAM.

B oryere 10mKHBI OBITH PEACTABICHBI:

- Ha3BaHHE U HOMep J1abopaTopHOM paboTHI;

- Tema 1 akTyanbHOCTb ([UI YETO HY)KEH JIaHHBII METON);

- BBeJeHHE (OObBACHAETCS MPUHLMIOB METOAa; €€ 3HAYMMOCTh, aKTyaJIbHOCTb;
YKa3bIBAIOTCS 1I€7Ib M 3a/1aid MHUHM-UCCIIEIOBAaHUSA; MOTYT OBITh IEpPEUUCIIEHbl HEKOTOpbIE
WCTOYHUKH HHPOPMAIIUN);

- OCHOBHAsl 4YacTb: OTPaXEHBbI MACUCTBHUA II0 JOCTHKEHHUIO IIOCTABJIEHHBIX 3ajad,
3a(hUKCUPOBAHbI PE3YIIbTATHI, BBIIIOJHEHBI HEOOXOAUMBIE PACUETHI;

- 3aKJII0YeHUE (KpaTkue BbIBOJIbI);

- CIHCOK HCIOJIb3yeMOH JHTEepaTyphbl (CIHCOK O(QOPMIISIETCS CIEAYIOMUM 00pa3oM:
@®.1.0. aBTOpa; Ha3BaHUE PaOOTHI; MECTO U TO/I U3AHUS).

[Mpudt: Time, 14 nrt. Mexcrpounsnii wuHTepBand: 1,5. Aozam: 1.25 (wm 1,27).
BripaBHMBaHuE TeKkcTa: 10 mpuHe. llepenoc: aBTomarnyecKui.



Kpurepun onenku:

1) OueHkoil «OTIMYHO» OIICHUBAeTCsl paboTa, B KOTOPOH COOJNIOJCHBI CIICIYIOIINE
TpeOoBaHus: OOOCHOBaHA AaKTyaJlbHOCTh W30paHHOW TEMBI; CaMOCTOSTEIBHO BBITIOJHEHA
NpaKTU4eCcKas 4acTh, aKKypaTHO 3a(MKCUPOBAHBI PE3YJIbTaThl, POBEACHBI PACUCThl M CICIIaHbI
BBIBOZIBI, COONIO/IEHA JIOTMYECKass CTPOMHOCTh pPabOThI; COOMIONEHBI BCe TpeOOBaHHS K
0(OpPMIICHHUIO U CPOKAM ClIau OTYETA.

2) O1LeHKON «XOpOILO» OIEHUBAETCS JlabopaTopHas paboTa, B KOTOPOM: B OCHOBHOM
CaMOCTOSITEIIFHO BBITIOJTHEHA MPAKTUYECKAask YacTh; €CTh HEIOCTATKU B OOPMIICHHH U pacyeTrax,
BBIBOJIBI  C(POPMYJIMPOBAHBI HEIOCTATOYHO TIOJHO; HEIOCTATOYHO MCIIOJIB3YETCsS Hay4dHas
TEPMUHOJIOTHST; OTYET CJIaH HE BOBPEMSI.

3) OneHKa «yIOBICTBOPUTEIBHO» BBICTABIISCTCS MIPH YCIOBHH: MUHHUMAILHOE yYaCTHE B
NPaKTUYECKOW 4YacTH; pe3yJabTaThl He 3aUKCHPOBaHBI, OIIMOKM B pacyeTrax; HMEKTCs
CYIIECTBEHHBIC HEJJOCTATKH B O(OPMIICHHH, OTYET CJIaH HE BOBPEMSI.

4) OueHkKa «HEYJIOBJICTBOPUTEIILHO» BBICTABISIETCS TOTJA, Korma: a) paboTa He
BBINOJIHEHA; 0) OTYET HE CIaH WM COCTABJICH HE CAMOCTOSTEIBHO (CIHCAaH).

7. ®OH/I O1LIEHOYHBIX CPEICTB

7.1. MeToabl KOHTPOJISI M OLIEHUBAHNSI Pe3yJIbTATOB 00yUYeHUs

ChopMHUPOBAaHHOCTh  KOMICTEHIMHA TMPH H3YYCHUH JUCHMIUIMHBI  OHpPEACISIeTCS
MNoCpCACTBOM OLCHKU COOTBCTCTBHA OTBCTOB I/I/I/IJII/I BBITIOJTHCHUA 3aIIaHI/II71 3as1BJICHHBIM
WHIMKAaTOpaM B PaMKaX MEPONPHUATHI TEKYIIEr0 KOHTPOJS M IMPOMEKYTOYHOW aTTeCTaI[HH
(3auera).

7.2 llkajga u KpUTEepUM OLIEHUBAHUS Pe3yIbTATOB 00y4eHHs

dopMa IPOMEKYTOYHOU aTTECTALUU: DK3aMEH.

[Ipomexyrounast arrectauusi oOydaromuxcsi B (opMe »HK3aME€Ha MPOBOAUTCS IO
pe3ysbTaTtaM BBIIIOJHEHHS BCEX BHUJOB Y4eOHOH paboOThl, MPEIyCMOTPEHHBIX y4EOHBIM IJIAHOM
0 JAHHOW JWCHMIUIMHE, IIPU OSTOM YYHUTBIBAKOTCA pE3YJbTaTbl TEKYIIErOo KOHTPOJIA
yclieBaeMoCTH B TeueHHe ceMmecTpa. OIEHKa CTENeHW JOCTHXKEHHUS OOydarolMMHCs
IUTAHUPYEMBIX PE3YJIbTAaTOB OOYUYEHHs MO AUCLMILIMHE MPOBOAUTCS MPENOAABATENEM, BEIYILIUM
3aHATUA 110 JUCLIMIUIMHE METOAOM DKCIIEPTHOU olleHKH. [Io uToraMm npoMeKyro4yHou arrecraiuu
[0 JUCUUIUIMHE BBICTABIETCS OLICHKA «OTIMYHO», «XOPOIIO», «YIOBIETBOPUTEIBHO» WIIN
«HEYOBJIIETBOPUTEIILHO.

IIkana ouenueanus Onucanue

BrimonHeHs! Bce BUABI Y4€OHOW pabOTHI, IPEyCMOTPEHHBIE y4eOHBIM
mwiaHoM. CTyneHT AEeMOHCTPUPYET COOTBETCTBHME 3HAHWUW, YMEHUH,
HAaBBIKOB TMPHUBEIECHHBIM B TaOMUIlaX TOKa3areeil, omepupyeT
MPUOOPETEHHBIMU 3HAHUSMH, YMEHUSMH, HaBbIKAMH, MPUMEHSET UX B
CUTyallMsIX TIOBBIIIEHHON cloxHOcTU. [Ilpu osToM MoOryTt OBITH
JIOTYIIIEHbl HE3HAUYUTENbHbIE OMMOKHU, HETOYHOCTH, 3aTPYIHEHUS MPHU
AHAJIMTHYECKUX OIEpalMaX, NEPEHOCE 3HAHUM M yMEHUN Ha HOBBIE,
HECTAH/IAPTHBIE CUTYaLUH.

Omauuno

Brimonuens! Bce BUAbI y4eOHON pabOThI, MPEIyCMOTPEHHBIE YUeOHBIM
Xopouio wiaHoM.  CTymeHT  JeMOHCTpUpPYeT  HEINOJIHOE,  IMPaBUIIBHOE
COOTBETCTBHE 3HAHWH, YMEHUH, HABBHIKOB NPUBEACHHBIM B Tabiuiax




nokaszarenedd, nuOO ecnd Tpud  3TOM  ObUIM  JOMYIIEHBl 2-3
HECYIIECTBEHHBIE OIUOKH.

Yoosenemeopumenvro

BoinmonHens! Bce BuAbl yueOHOI paOOThI, IPEIyCMOTPEHHbIE YYEeOHBIM
miaHoM. CTylIeHT JEMOHCTPUPYET COOTBETCTBHE 3HAHHUM, B KOTOPOM
OCBeIlleHa OCHOBHAs1, HanboJjee BaXKHasl 4YacTh MaTepuaia, HO MpU 3TOM
JIOTyIIIEHA OJTHA 3HAYUTEINIbHAS OINOKA MIJIM HETOYHOCTD.

Heyoosnemeopumenvo

He Bemomnen oauH wunu  Ooimee  BUAOB  yueOHOH  paboTHI,
HPeyCMOTPEHHBIX  y4eOHbIM IuIaHOM. CTYIeHT JEeMOHCTPHPYET
HETOJIHOE COOTBETCTBHE 3HAHWII, YMCHUH, HABBHIKOB NPHBEIACHHBIM B
TabmuIax mokasareied, JONMYCKAIOTCS  3HAYMTENbHBIC  OLIMOKH,
NpPOSIBISIETCS.  OTCYTCTBUE 3HAHHI, YMCHHUH, HaBBIKOB IO PSIy
HoKa3aresel, CTYACHT MWCIBITBIBACT 3HAYUTENBHBIC 3aTPYAHCHHS IPH
ONepupoBanUl 3HAHUAMU U YMEHUAMU NPU UX NepeHoce HA HO8ble
cumyayuu.

7.3 OueHoYHBIE CPeNCTBA

Bonpocel B oTKkpbITONM hopMe

©COoNe R WNE

NP RPRPRRERRRR R
P OOWWwWNOoOUIAWNERERO

Oransl popMUpOBaHUSI 3HAHUH 00 aHTUOMOTHKAX.
Oranbl GOpMUPOBAHUS METOJUUECKUX MOJXO/I0B K CKPUHUHTY aHTHOMOTUKOB
PanHue u coBpeMeHHbIE METO/IbI CKPUHUHTA.
MeTozabl COBEPIIEHCTBOBAHUS MPOIYLIEHTOB aHTUOMOTHKOB.
TecT-cucTembl, UCTIONb3yEMBbIE 1J11 CKPUHUHTa @aHTHOMOTHKOB.
MeTtoab! MOAU(PUKALTUN MOJIEKY]T aHTUOHOTHKOB.
MuiieHu neicTBUSI aHTHOUOTHKOB.
OcHOBHbBIE MEXaHU3MbI PE3UCTEHTHOCTH.
AHTHOMOTHKH, ITOAABIISIONINE CHHTE3 KJIIETOYHOM CTCHKH U OCIKa.
. [IpoTuBOTrprOHBIE aHTHOMOTUKH, MEXaHU3M JEHCTBUS U MEXaHU3M PE3UCTEHTHOCTH.
. [IpoTuBOOITYyXO0NEBbIE AHTHOMOTUKHU, MEXAHU3M PE3UCTEHTHOCTH.
. [lepcuctupyromme hopMbl MUKPOOPTaHHU3MOB.
. HepubocomanbHbIi enTHIHBINA CHHTES.
. [lonvkeTnAHBINA CUHTES.
. MeTozbl NOBBIIIEHNS TPOAYKTUBHOCTH IITAMMOB.
. «lITamm-cenexuus».
. TunuuHas nporpamma co3aHus MPOMBIIIEHHOTO IITAMMA.
. KomOunaropHelii 6MOCHHTE3, €ro 3a1a4yu.
. Ponb cucteMHOM GMOTEXHOIOIMK B CO3[JaHUU IITaMMa-TIPOTyLIEHTA.
. Otienka ¢gapMaKoIoru4ecKoil 6€30MacHOCTH aHTHOUOTHKOB.
. OU3UKO-XUMHUYECKUE U OMOJIOTUYECKUE XapaKTEPUCTUKH, ONPEIESIONIIe BHIOOD

MOJICKYITBI JJIsl CO3JJAaHHS JICKAPCTBEHHOTO CPE/ICTBA.
22. Ilnddy3noHHBIN METO ONIpeIesieHNs aHTUOAKTepUaIbHON aKTUBHOCTH.

23. ®apMaKkoIOorHIecKre MOACIHN JJIsl 0TOOpa KaHIUIATOB B Mperaparsl.

24. Banunanys METOIOB MPU CKPUHUHTE HOBBIX aHTHOMOTHKOB.

25. Kak ¢opmupoBanuchk 3HaHHUS 00 aHTUOMOTHUKAX ?

26. HazoBuTe TeCT-CHCTEMBI, UCITOJIb3yEeMBbIE /I CKPUHHHTa aHTHOMOTHKOB.

27. Yrto Takoe nepcuctupyromme GopmMbl MUKPOOPTAHU3MOB, Kak OHU (hOPMHUPYIOTCs?




28. Kakne MexaHu3Mbl PE3UCTEHTHOCTH BaM U3BeCTHBI? [lpuBenure mnpuMepsr s
OT/AETBHBIX KJIACCOB AaHTUOMOTUKOB.

29. Kakue ¢u3NKO-XUMUYECKUE W OHOJOTUYCCKUE XAPAKTCPUCTHUKU OIPEACTSIOT BHIOOD
MOJIEKYJIBI JJIs1 CO3[aHUs JIEKAPCTBEHHOTO CpeicTBa?

30. [l KakMX WeNed CIYyKUT Baluganus Npu OTOOpe KaHAWIATOB B JIEKAPCTBEHHBIE
cpencraa?

TecToBbIE 321aHUA K IMCHUILIHHE

Bonpoc 1. Uto sBsieTcss MUIIIEHBIO 7151 prudaMuinHa?
A PHK-nonumepasa

b IHK-nonumepasa

B JIHK-rupa3a

I' PHK

Bomnpoc 2. Yto sABisieTCs MUIIEHBIO 1711 HUITPOCOSAMHEHU?
A JIHK

b Genku, BoBI€YCHHBIC B OMOCUHTE3 HYKJIEUHOBBIX KUCIOT
B JIHK-rupa3a

I' PHK-nmonumepasza

Bomnpoc 3. /Iy kakoro antuOnoTrka mutieHsto spisercs JJHK-rupaza?
A dunakcomMunH

b OTOpXUHOIOHBI

B Pudamurmn

I" ®unakcomuiua

Bonpoc 4. CxkoJbKO MOKOJIEHUH (PTOPXHUHOJIIOHOB CYIIECTBYET?
A4
b3
B6

Bonpoc 5. CoorHecuTe aHTUOMOTHUKH M UX MUIIEHHU.

A HanmuauKCcoBas KMCIIOTa 1. PHK
b anTpanukivH 2. benku, BoB/IeUeHHbIE B OMOCHHTE3
B Hutpocoennenus 3. IHK-rupasa

Bonpoc 6. HazoBuTe MHILIEHb KyMapHuHOB.
A PHK-nmonmmmepasa

b JHK-nonumepasa

B JHK-rupaza

I' PHK

Bonpoc 7. K kakoMy OKOJICHHIO OTHOCHTCS IUNPOdIoKcaa?
Al
b2
B3

Bonpoc 8. Kakue rpynmsl aHTHOMOTHKOB JIEHCTBYIOT Ha TOMTOU30MEPA3bI?
A HaJIMAUKCOBASA KHUCJIOTA U IIPOTUBOOITYXOJICBBIC aHTI/IGI/IOTI/IKI/I
b HuTpocoennHeHus U IPOTUBOOIYXO0JIEBbIE AHTUOMOTHUKH




B HuTpOCOoeauHenus U IPOTUBOBUPYCHBIE IIPENaparhl

Bonpoc 9. Kakue aHTHOMOTHKH MTOJABISAIOT 3 CTaauI0 (POPMUPOBAHUS MTENTH/IOTIIMKaHA?
A. I'mukomenTuabl

b. luknocepun

B. B-nakramsr

Bonpoc 10. Kakoit aHTHOMOTHK HE OTHOCHUTCS K JUIICUTICTITHIAM ?
A pamMorutaHuH

b BankoMunun

B snpamunuun

Bonpoc 11. Kakoit aHTHOMOTHK OTHOCUTCSA K TIIMKOTIENITHIAM?
A IEeHUITWIIINH

b nedanorun

B nedazonun

I' TelixormnanuH

Bonpoc 12. Ha ckonbko cTaauil MOXXHO pa3ienuTh (pOpMHUpPOBAHUE NTENTHAOIINKAHA?
A2
b3
B4
e

Bonpoc 13. Kakyto cTanuo nogaBisitoT AETCUTIETITHIBI?
A TPaHCITIMKO3UJIMPOBAHNE

b cunTes munuaa [

B cramuro 1

Bonpoc 14. Kakum o0pa3oM ObLIH MONTYYEHBI TeTaBaHIMH U Jai0aKkaHI[UH?
A cHHTETHYECKHU

b nonycunteTnueckun

B MukpoOHBIM CHHTE30M

Bonpoc 15. HazoBurte unruOutopsl § -nakramas. (BeiGepure cTpouky, conepxairyio 2
uHrubMTOpa P -IaKTamas.)

A KJ1aBylIaHOBasi KUCJIOTa U aBHOaKTaM

b xnaBynaHoBas kuciora u nedenum

B Mmoenomuiina

" opuTaBaHLUH U CyTBOAKTaM

Bonpoc 16. Uem 1o cTpykType KapOOoreHeMbI OTINYAIOTCS OT MEHULIMIUTUHOB?
A OTCYTCTBYET cepocoepKaliee Koablo

b aroM cepsl 3aMelIeH Ha yIepos

B orcyrcTByeT [ -n1akTaMHOE KOJIBIIO

I' arom cepsl 3aMelIeH a30T

Bonpoc 17. Kakoe xonuuecTBo 11€(aoCrOpHHOB CYILECTBYET?
A6
b4
B5S
I3



Bonpoc 18. CrtocoOHOCTh MOAABISITE POCT MUKPOOPTAaHU3MOB 3TO?
A aKTUBHOCTH QaHTHOMOTHUKOB

b MIIK

B MBK

Bonpoc 19. Uto He sSBIISETCS METOAOM ONPEICICHUS aKTHBHOCTH aHTHOMOTHUKOB?
A MIIK

b MBK

B ATCC

Bonpoc 20. Kakum HE MOXKET ObITh ACHCTBHE aHTHOMOTHKA?
A GaxKTepruoCTaTUYECKOE

b GakrepunumHoe

B Gakrepuonuruueckoe

I" 6akTepuocenTuieckoe

Bomnpoc 21. Kakre MeToapl onpeencHus He BKirodaeT B ceost MITK?
A Ha XKuaKou cpeze

b na miotHoit cpene

B B razoo6pasHoii cpene

I' meron nuddysuu B arap

Bonpoc 22. Kakast pa3HOBUAHOCTh MeToAa AU(Qy3uu B arap He CyIIECTBYET?
A MeTon TyHOK

b M-tect

B mMeTon nuckoB

I' E-Tect

Bonpoc 23. Kakoro cnekrpa 1eHCTBHsI aHTHOMOTUKOB HE CYLIECTBYET?
A aHTHOAaKTEpUANbHbIE

b nporuBorpuOkoBbIe

B anTHnpOTO30iiHBIE

I" mpoTtuBOBUpPYCHBIE

Bonpoc 24. HazoBute (hakTopsl, BIUAIONINE Ha ONpeeIeHne MPOIYKTUBHOCTH AaHTUOMOTHUKOB.
A coctaB cpesibl ¥ TeMIieparypa KylIbTHBUPOBAHUS

b nnoTHOCTE MHOKYIIOMA U CPENIBI

B nHanuuune npenmiecTBeHHUKa aHTUOMOTHKA U PH cpezbl

Bomnpoc 25. Pacnionoxure B MpaBUIIBHOM HOPSJIKE 3TaIlbl IPOBEAEHUS KOMILIEKCA 110 TOUCKY
IPOJYLIEHTOB aHTUOMOTHKOB B IIPHPOJIE:

A Brizgenenue u XUMHYECKYIO HACHTU(GUKAITNIO MUKPOOHBIX MeTa00IUTOB (3)

b KynsruBrpoBaHue MpoayleHTOB, IPUBOSAIIEE K HAKOIIIICHUIO UMH OMOJIOTHYECKH aKTUBHBIX
coenmMHEeHUH (2)

B Brienenne MUKpOOpPraHM3MOB U3 IPUPOAHBIX MecT oouTanus (1)

I" BeisiBnieHue xapakrepa ux OMOJIOTHYECKOTO ACHCTBUS (TUTIHpOBaHuE) (4)

Bonpoc 26. YcraHoBHTE MOPSAO0K 3TAMOB MPOMBIIIICHHOTO MPOU3BOICTBA MPOTUBOMHKPOOHBIX
npenapaToB Ha OCHOBE MPUPOIHBIX aHTUONOTHKOB.

A aHanu3 copep)kaHus JeHCTBYIOLIETO BELIECTBA, €r0 YUCTOThI, aKTUBHOCTH, CTEPUIBLHOCTH (5)
b nonydeHune uncToil KyapTypbl Opranu3ma-npoayueHTa (1)



B npurotoBienue nexkapcTBeHHOM GopMmel (6)

I' KynbTUBUpPOBaHKE POJYLIEHTA, B XO/1€ KOTOPOro 00pa3yeTcst aHTUONOTHK (2)
J1 BbIIeTIeHNE aHTUOMOTHKA U3 KYJIBTYPaIbHON KUAKOCTH Wi Mutienus (3)

E ounctka mpoaykra (4)

Bonpoc 27. Ha ckoibKko rpyIin MOKHO pa3feiiuTh PEPMEHTHI, y4aCTBYIOIIUE B OMOCHHTE3E
aHTHUOMOTHUKOB?

A4

b5

B6

I3

Bonpoc 28. CootHecuTe rpymiisl GepMEHTOB C MPUMEPAMH TPOILYKTOB PEaKIIUH.
A) karanu3upylomue o0pa3oBaHue MPOCTEHIINX NEPBUYHBIX IPEAIECTBCHHUKOB
b) xaranmsupyromniie 00pa3oBaHie MEPBUYHBIX META0OIUTOB
B karanusupyromne o0pa3oBaHie U MOAH(DUKAIMIO IPOMEKYTOUHBIX ITPOILYKTOB METab0In3Ma,
KOTOPBIE SIBIISTFOTCS] HCXOHBIMU TSI CHHTE3a OTPE/ICIICHHOTO aHTUOMOTHKA
1. MeBanoHOBast KUCIIOTa
2.  Mermimanonar
3. XiopamduHeKo

Bonpoc 29. Kakue MeToibl oy4eHHs IPOIyLIEHTOB aHTUOMOTUKOB HE OTHOCSTCS K TeHHBIM?
A) MeTon UHAYLIMPOBAHHOIO MyTaruHesa

b) renomubIil maddauar

B) cnusinue nporomniacToB

Bonpoc 30. Kakue cymiecTByroT HOBbIE METO/IbI TIOJTyUYE€HUSI aHTHOMOTUKOB?
A Merton 6sicTporo ckpuruHra M. KaBaryuun u MeTo U30JIHPYIOIIEro Ynria
b PubocomubIii HHXUHUPUHT U MeTo Au(dy3uun B arap

B M3onupyromui yum 1 MeTo TUCKOB

K104 Kk TecTOBBIM 3aJaHUAM:

Ne 1 2 3 4 5 6 7 8 9 10
BOMIpOCa
OTBET A A b b A-3, B A A A b
Bb-2, B-1
Ne 11 12 13 14 15 16 17 18 19 20
BOIpOCa
OTBET T b A b A b B A B r
Ne 21 22 23 24 25 26 27 28 29 30
BOMpOCa
OTBET B b r B B-b-A-T" | B-T'-I-E-A-B | T’ A-2, |B A
b- 3,
B-1




