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METOJUYECKAA PA3PABOTKA JIVIA IIPEIIO/JABATEIA

1. Camocmoamenvnas padboma Kak eajxrcHeniwias popma yuednozo npovecca.

no oucyunaune «BUOTEXHOJIOI'ASI»

CamocrosiTensHast  paboTa - mnaHupyemas yueOHas, y4deOHO-MCCIelOBaTeNbCKas, Hay4HO-
UCCIIeIoBaTeNbCKas paboTa CTYINEHTOB, BBINOJHJAEMAass BO BHEAYAMTOPHOE (AyJUTOPHOE) BpeMs IO
3aJaHUI0 U IIPU METOAWYECKOM PYKOBOJCTBE IPENOAABaTENs, HO 0€3 ero HEeNmoCPEeICTBEHHOIO y4acTus
(Ipy 4YacCTUYHOM HEMOCPEICTBEHHOM YYacTWUHM IPENoJaBaTens, OCTABISIONIEM BEAYLIYIO pOJib 3a
paboTOoN CTYICHTOB).

CamocTtosiTenpHass pabora crymeHToB B BY3e sABmsercs BaXHBIM BHIOM Y4eOHOWM W HAy4IHOH
JesTeIbHOCTH cTyfaeHTa. CamocrodTenbHas pabdoTa CTYIEHTOB WIpaeT 3HAYUTENBbHYIO pOJIb B
pPEUTHHrOBON TexHONOruu oOyueHus. B cBs3u ¢ stuMm, oOydenne B BY3e Britoyaer B cedst nBe,
IPaKTUYECKH OJMHAKOBBIE IO 00BEMY M B3aMMOBIHMSHMIO YacTH — IpolLecca OOydeHHs U Ipolecca
camooOy4enust. [lostomy CPC nomkHa ctath 3QQeKTUBHON U LieIeHANpaBIeHHON paboTO! CTyIeHTa.
Konuenmueii MonepHH3allMd POCCUICKOTO 00pa3oBaHMs ONpEAeTCHbl OCHOBHBIC 3a/laud BBICIIETO
o0pa3oBaHHA - "MOATOTOBKA KBATHU(HUIIPOBAHHOTO paOOTHUKA COOTBETCTBYIOMIETO YPOBHS | MpoduIs,
KOHKYPEHTOCIIOCOOHOTO Ha PBIHKE TPyAd, KOMIIETEHTHOIO, OTBETCTBEHHOI'O, CBOOOIHO BJIaJCHOIIETO
cBOocH mpodeccueii M OPUSHTHPOBAHHOTO B CMEXHBIX OOJACTSIX JACATEIBHOCTH, CIIOCOOHOTO K
3¢ dexTuBHON paboTe MO CHENHUATbHOCTH Ha YPOBHE MHUPOBBIX CTaHAAPTOB, TOTOBOTO K IOCTOSIHHOMY
po(hecCHOHATBHOMY POCTY, COITUAIBHON 1 IPOo(eCCHOHAITBHON MOOMIFHOCTH'.

Pemrenne 3Tux 3ama4 HEBO3MOXHO Oe3 MOBBIINICHHUS POJH CAMOCTOSTEIBHON pabOThl CTYACHTOB HaJ
yu4eOHBIM MaTepUalioM, YCHJCHHS OTBETCTBEHHOCTH IIperojaBareield 3a pa3BUTHUE HABBIKOB
CaMOCTOSITETIbHOM paboThl, 32 CTUMYJIUpPOBaHHE NPO(PECCHOHAIBHOIO POCTa CTYACHTOB, BOCIHUTAaHHUE
TBOPYECKOW aKTUBHOCTU M MHUIIMATHBEL.

K coBpeMEHHOMY CHEIMATUCTY B 00JACTH MEIUIIMHBI OOIINECTBO MPEABSBISET JOCTATOYHO INIHPOKUN
nepedyeHs TpeOOBaHMH, Cpedu KOTOPHIX HEMAaJOBAXXKHOE 3HAUYCHHE HMEET HaJMYhe Yy BBITYCKHUKOB
OTpeIeIeHHbIX

HaBbIkoB (KOMITETCHIIUI) W YMEHHUSI CaMOCTOSTENFHO NOOBIBATh 3HAHHSA M3 Pa3IMYHBIX MCTOYHHKOB,
CHUCTEMaTH3UPOBaTh MOJNyYCHHYI0 HH(MOpMAIMIO, AaBaTh OLEHKY KOHKPETHOH mpodeccrHoHambHOI
curyaund. OOpMHUpOBaHHE TAKOT'O YMEHHUSI NMPOMCXOJUT B TEUCHUE BCEro Iepuona oOydeHHs depes
y4acTHe CTYACHTOB B TIPAKTHUECKHX 3aHSATHSX, BBIOJHEHHWE KOHTPOJLHBIX 3aJaHMi M TECTOB,
HalKMCaHWe KypPCOBBIX M BBIMTYCKHBIX KBAIM(HUKAIMOHHBIX pabdot. [Ipu 3TOM camocTositensHas paboTa
CTYAEHTOB UI'PaeT PEIIAIOILYIO POJIb B XOJI€ BCErO Y4eOHOro mporecca.

1.2. Komnemenuyuu, evipadamoiéaemsle 8 X00€ CAMOCMOAMENbHOIU PadOmbl 00yUaOMUxXcs no
oucuyunaune <cBUOTEXHOJIOI U5D»

Nen/m | Ne komneTeHIMH DopMyJIUPOBKA KOMIIETEHIIUU

1. I1K-18 COCOOHOCTBIO K YYAaCTHIO B TPOBEACHUH HAyYHBIX HCCIIEAOBAaHUN

2. IK-19 TOTOBHOCTBIO K yJaCTHIO BO BHEAPEHUH HOBBIX METOJIOB U
METO/IMK, HAITPABJICHHBIX Ha OXPaHy 3/I0POBbsI IPaskAaH

2. Ilenu u ocnoenvie 3a0auu CPC

Benymas uens opranuzauuu u ocymectsiennss CPC nomkHa coBnazaTh ¢ Lelbl0 00yueHHs CTyIeHTa —
MOJTOTOBKOM crienuanyrcTa (uiau 0akanaBpa) ¢ BeiciuM obpazoBanueM. [pu opranmnzannn CPC BaxHBIM
U HEOOXOIUMBIM YCIOBHEM CTaHOBATCS (OPMHUpPOBAHUE YMEHHS CaMOCTOATENBbHOW paboThl st
npruoOpeTeHNs 3HaHUH, HABBIKOB M BO3MOXXHOCTU OpraHu3alliy yu4eOHOW 1 HAyqHOH OesITeIbHOCTH.
Lenpio caMOCTOATENbHOM pPabOTHI CTYNEHTOB SIBISETCS OBIajeHHE (yHIaMEHTATbHBIMHA 3HAHUSIMH,
npoQeCCHOHATLHBIMU YMEHHUSMHU M HABBIKAMH JIESITEIBHOCTH IO MPOPIITIO (KOMIETEHIIHSAMH), OIBITOM
TBOPYECKOM, HCCIIEN0BATENLCKON AearenbHocTH. CamocTosTenbHas padoTa CTyIEHTOB CIIOCOOCTBYET
Pa3BUTHIO CaMOCTOSITENIBHOCTH, OTBETCTBEHHOCTM W OpPraHU30BAHHOCTH, TBOPYECKOrO MOAXOAA K
petennto npobieM y4eOHOTro u po(ecCHOHATEHOTO YPOBHSL.

3agauamu CPC B ruiaHe (hopMUpOBaHUs BBIICYKAa3aHHBIX KOMIIETEHLINH SBIISIOTCA:

e CHCTEMAaTH3allusd M 3aKpEIUICHHE MOJYYEHHBIX TEOPETUYECKUX 3HAHMW M MPAKTHYECKUX YMEHUI
CTY/JICHTOB;

¢ yriryOJeHre U paciIupeHe TEOPETHUECKNX 3HAHNH;

e hopMHUpOBaHHE YMEHHH HCIOJIB30BaTh HOPMATHUBHYIO, TPAaBOBYIO, CIPABOYHYIO JOKYMEHTAIUIO H
CHEINATBEHYIO TUTEPaTypYy;

® pa3BUTHE II03HABATEILHBIX CIIOCOOHOCTEH M AKTUBHOCTH CTYACHTOB: TBOPYECKOW WHUIIMATHBEI,
CaMOCTOSITETTLHOCTH, OTBETCTBEHHOCTH ¥ OPTaHU30BAHHOCTH;




¢ (hopMupoBaHue CaMOCTOSITETHHOCTH MBIIIUICHUS, CIOCOOHOCTEH K caMOpa3BUTHIO,
CaMOCOBEPIIEHCTBOBAHUIO M CAMOPEATN3aIINN;

® Pa3BUTHE MCCIIEOBATEIHCKIX YMEHUH;

® JICIIONIb30BAaHWE MaTephaia, COOpPaHHOTO M IIOJIyYEHHOTO B XONI€ CaMOCTOSATENBHBIX 3aHATHHA Ha
CeMHUHapax, Ha MPAKTUIECKUX U TaOOPATOPHBIX 3aHITHAX, IIPH HAMMCAHUN KOHTPOJBHBIX (M BBIITYCKHOMN
KBATM(UKAIMOHHON paboT), s AS(PQPEKTUBHOW TMOATOTOBKHM K WTOTOBBIM 3aueTaM, dK3aMEHaM,
TOCYJapCTBEHHOM UTOTOBOM aTTeCcTalliy U IEPBUYHON aKKPEIUTAIIUHU CIICIIUAIIKCTA.

3. Buowt camocmosamenvhoii padoomut

B o6pazoBarenprOM mporiecce Mo aucnumminae «BMOTEXHOJIOI' WS BeinensieTcs 1Ba BHIa
CaMOCTOSTEITLHON PabOThI — AyAUTOPHAS, IO PYKOBOJICTBOM IPEIOIaBaTelsl, U BHEAY TUTOPHASL.
BreayauropHasi camocTosATenbHas paboTa BEIOIHICTCS CTYJEHTOM IO 33JaHUI0 TIPEIo1aBaTelis, Ho 0e3
€ro HEeTOCPEICTBEHHOTO YJIaCTHSI.

OCHOBHBIMH BHJIJaMH CaMOCTOSITEIILHOW pa0OThI CTYJACHTOB O€3 ydacTHs IpErojaBaTeseil sSBISIOTCS:
HanucaHue pedepaTroB, COCTABICHUE MPE3CHTALMH, PEIIEHHUEe CUTYAIMOHHBIX 3ajJad, IOArOTOBKA
KPYTJIOTO CTOJIA.

3.1. [lepeyenb TemaTuk pedepaToB U NMpPe3eHTALMI /I TEKYIIEro KOHTPOJIsSI ycrneBaeMocTu (1o
BbIOOPY MpenogaBaTesisi U/ UiIu 00y4ar0uIerocs)

Temal
1. bBuoTexXHOIOTHS: HCTOPHUS U MIEPCIICKTHBEI
2. CoBpeMeHHBIE MEANIIMHCKHE TPeTapaThl, IoIydyaeMble METOIOM OHOCHHTE3a
Tema2
3. Tenerndecka nHxeHepus. [lepcrieKTHBBI TPUMEHEHHS IS TOJTyYeHUs] HOBBIX MTPOAYIICHTOB
OHMOJIOTMYECKH aKTUBHBIX BEIICCTB
4. Hosble npemapaTsl Ui TApreTHOM Teparu, OJyYeHHbIE METOJIOM KIETOYHOH HHKEHEPUH
Tema3
5. CoBpeMeHHas TEXHOJIOTHS TOIyYeHHS PEKOMOWHAHTHOT'O MHCYJTMHA
6. buorexHoIOrHYECKHE METOIBI TTOTyIEHHS BOJOPACTBOPHMBIN BHTAMUHOB
Tema4
7. BuoTexHONOTHYEeCKHUE METOIbI TTOYUYSHHS TOPMOHOB(CTEPOUIBI, TOPMOH POCTA,
SPUTPOTIOITHH)
8. IIpoGuotuku. [IpoGiiemMbl MPOU3BOICTBA M NEPCIICKTHBBI COBEPILICHCTBOBAHUSL.
TemaS
9. 0030p pbIiHKAa CHMOHOTHUKOB
10. TexHOJOTMY MOTYYSHHUS CEPCYHBIX INIMKO3UI0B METOJIOM KYJIBTHBUPOBAHUS KYJIbTYP
PACTHTENBHBIX KIETOK MPOIYIICHTOB.
Tema6
11. Cranpapt GMP. CyTh 1 npo0ieMbl BHEIPEHHUS B IPOU3BOJCTBO
12. CoBpeMmeHHBIE ITpenapar ¥ MaTepuajbl HA OCHOBE HIMMOOMIN3UPOBAaHHBIX (PepPMEHTOB
Tema7
13. CoBpeMeHHbIE TEXHOIOTUN OMOeTpagaiid KCeHOOMOTHKOB MUKPOOHBIMU JIECTPYKTOPAMHU.
14. TIpon3BOCTBO NMEHUIMIIIIMHA
Tema8

15. IlpousBoacTBO GeTa — KAapOTHHA
Tembl pehepaToB MOTYT OBITH MIPEJIOKEHBI MIPENIOJABATENEM U3 BBILIETIEPUUCICHHOTO CIIMCKA, a TaKKe
o0yyaromumMcs B IOPSAKE JTMYHOW HHUIIMATUBBI IO COTTIACOBAHMIO C MPETIOIaBaTEIIEeM.
Tema9

16.I1epcrieKTHBBI pa3BUTHS HAYYHBIX M NPAKTUUYECKUX HAIIPABICHUN B OMOTEXHOJIOTHH.

3.2. [lepeyeHb CUTYAIMOHHBIX 3a/a4 JJISI TEKYIIEr0 KOHTPOJISI YCIIeBAeMOCTH

CutyanuonHas 3agava 1

s addexTrBHOrO TpOBeACHUS OWMOTEXHOJOTHMYECKOTO TIporiecca  OOJbIIOE 3HAYEHUE MMEET
MUTaTeNnbHasl Ccpeaa, B KOTOPOM MHKPOOPTaHM3MBI-POAYLIEeHTHl BAB — mcmons3yloT B KadecTBe
MCTOYHMKA a30Ta Pa3JIHUYHbIC a30TCOACPIKAIIME COCAMHEHUS, COJEPIKAIlMe AMUHHBIA a30T WM HOHBI
ammonusa. Kakuwe  ycioBuss — mpoBeAcHHS (epMEHTAMM 10 WMCTOYHUKY a30Ta IPH TOIYYCHHUU
aHTUOMOTHKOB OYYT SBISTHCS ONTUMATBHBIMU?



OtBer: AMMOHUI M JApyrue JErKOyTWIM3UPYEMble HCTOYHHUKH a30Ta IOJ00HO JIErKOOKHCIISEMbIM
yIJIeBOJaM  YCHJIMBAIOT POCT TpPOAYLEHTOB O€TalakTaMHbIX, IIOJIMEHOBBIX aHTHMOMOTHKOB
(opuTpomMunKHa, pUPAMHULMHOB MU [1p.), HO O T-PUIATENBHO BIUSIOT Ha uX OuocuHTre3. CoeBas M
xyonkoBasi Myka, BBK (0enkoBo-BUTaMWHHBIM KOHIEHTPAT) MEAJICH-HO PACHICIUIAIOTCS B Tpolecce
depmenTanuy, T.e. U3 HUX MEAJICHHO BBICBOOOXKIAIOTCS aMUHOKHCIIOTHI M HOHBI aMMO-HUS, TIOATOMY HX
UCIIOJIB3YIOT B KAau€CTBE KOMIIOHEHTOB IMTATEIbHBIX CPEll, YTO IIO3BOJIIET IOJydaTh BBICOKHH BBIXOA
AHTHUOMOTHKOB. Y  MPOAYLEHTOB  OeTa-TakTaMOB  MEXaHW3M  OTPULATEIBHOTO  JEHCTBUS
JIETKOYCBOSIEMBIX HUCTOYHUKOB a30Ta Ha OuocuHTE3 aHTUOMOTHKOB CBSI3aH C YPOBHEM
[JIyTaMUHCUHTETa3bl B MULEINU. V3BECTHO, YTO IIyTaMHH 5 B-JISIETCS AOHOPOM aMUHOTPYIIN IJIs psifa
AMHHOKHUCIIOT, a CaMH aMWHOKHCIOTHI, B CBOIO O4Yepellb, SIBISIOTCS MpEAIIeCTBEHHUKaMHu Oera-
JAKTaMHBIX AHTUOMOTHUKOB. BeposTHO, 4TO y pa3HBIX MPOAYLEHTOB MEXaHU3M 3TOr0 AEHCTBUS Ha
O6uocunTe3 paznuueH. B m00oM cirydae HeGIaronpusITHOE JEMCTBUE JIETKOYCBOSEMBIX HCTOYHHUKOB a30Ta
Ha OWOCHHTE3 0053aTeNbHO YUYHUTHIBACTCS MpPU MOAOOpE Cpell, a TaKKe OCYIIECTBISETCS KOHTPOJb
KOJINYECTBA TAaKUX COEAUHEHUH.

CuryauuonHas 3axava 2

buorexnomorndyeckoe mpomsBonacTBO JIC OCHOBaHO Ha WCIONB30BaHUM OWOOOBEKTOB, (YHKIHU
KOTOPBIX  Ha pa3HBIX JTamax TMpOLEcCOB OHOCHHTE3a pasziuyHbl. PaccMOTpuTe BapuaHTBl HX
HCTIOJIb30BaHMUS.

OtBer: BHOOOBEKTHI XapaKTEPU3YIOTCA TAaKMMH IOKA3aTENIIMH, KaK YPOBEHb CTPYKTYPHOU
OpraHu3alld, CIIOCOOHOCTh K PasMHOXKEHHIO (WM pPENpoAyKIHH), HAIUYWE WIH OTCYTCTBHE
coOCTBEHHOT0 MeTaboIu3Ma NpU KYJIBTUBUPOBAHUHU B MOAXOISAIINX YCIOBUAX. UTO KacaeTcs: xapakTepa
O0MO00BEKTOB, TO MOJ 3TUM CJeAyeT MOHMMAaTh HMX CTPYKTYpHYIO OpraHu3zauuio. B Takom ciyuae
OMOOOBEKTHI MOTYT OBITH MpPEACTaBICHBI MOJIEKYJIaMHu ((pepMEHTHI, UMMYHOMOYJISATOPBI, HYKIICO3UIbI,
ONIUTr0- ¥ TMOJUNENTHIB, W T. J.), OPraHU30BaHHBIMH 4YacTUIaMu (BHPYCHI, ¢ard, BHUPOHUIBI),
OJTHOKJIETOYHBIMH (OaKTepuu, APOXKKH) W MHOTOKIETOYHBIMH OCOOSMH (HUTYAThIE BEICIINE TPHOBL,
pacTUTENbHbIE KaJUTyChl, OJHOCJIOMHBIE KyJIbTYPbl KJIETOK MJICKONMTAIOIINX), LEJBIMA OpPraHU3MaMu
pacTeHHid U KUBOTHBIX. MoseKysipHble OM000BEKTHI HAKIIAABIBAIOT CBOM OTIIEYATOK Ha OPTraHHU3aLUI0 U
anmapatypHoe oopMIIEHHE COOTBETCTBYIOIIMX OHWOTEXHOJIOTHUECKUX MpoueccoB. Bupycel u daru
KaKk OONWraTHbIE TAapasuThl MOTYT KyJbTHBHPOBATHCS TOJBKO HA JKUBBIX KIETKAX M TKAHSIX, TO €CTb
¢dakTHueck OHOTEXHOJOTMYECKHE TMPOIECCHl 3]1eChb OCHOBBIBAIOTCSI Ha HCIIOJIB30BAaHHU KJIETOK,
3apayKeHHBIX BUPYCAMHU WM HECYMHX BUPYC (-b1). OTHOKIETOUHBIE BH/IBI IPOKAPUOT U SYKAPHOT MOTYT
MCIIOJIb30BaThCsl B OMOTEXHOJIOIHYECKUX MTPOLeccax B BUJE MOHOKYJIbTYP MU B ACCOLIMALIUSX.

Jiist cpaBHEHMSI MOKHO Ha3BaTh IPOU3BOJICTBO KaKOr0-MM00 aHTHOMOTHKA (IEHULIMWIIINHA, pudaMULITHA
U Jp.) C MOMOIIBIO YH-CTOH KYJIBTYphl COOTBETCTBYIOIIETO TPOJYILEHTa, a TaKke IPOU3BOJCTBO
kepupa ¢ momomiplo KepupHbIX "3epeH" ("TpuOKOB"), B COCTaB KOTOPHIX BXOMST JIAKTOOAKTEPHH H
gpoxoxu.  CreoBaTelbHO, B IMOCIHEAHEM  CIydae  IPUMEHSIOT  NPUPOAHYIO  ACCOLHMALUI0
MHUKPOOPTaHU3MOB, U Kedup SBISETCS MPOIYKTOM CMENIAHHOTO OpOXKEHUS - MOJIOYHOKHCIOTO M
CIIUPTOBOTO

CuryanuonHas 3aaa4a 3.

[Ipoananu3upyiiTe MpeuMyIIecTBa OHMOTEXHOJOTUYECKOTO IMPOU3BOJACTBA BUTAMUHOB HA KOHKPETHBIX
npumepax.

Otser: Hanmpumep, Butamma D - 2T0 rpynma poACTBEHHBIX COEAMHEHHI, B OCHOBE KOTOPBIX
HaXOJUTCS 3PrOCTEpUH, KOTOPbI OOHapy)kKeH B KJIETOYHbIX MeMmOpaHax sykapuoT. Ilpm HemocraTke
B OpraHu3me TopMoHa 1,25-aurunpokcuxolniekanbipdepona, MpeauecCTBEeHHUKOM KOTOPOTO SIBIISETCS
BuTaMuH D2 y gereil pa3BuBaeTcsi paxuT (aHAJOr paxuTa y B3pOCIBIX - ocTeoMaisuus). B kauectse
CPEACTB KOPPEKUUH 3THUX COCTOSHUH MNPUMEHSIOTCS CO3AaHHBIE OHOTEXHOJIOTMYECKUM MyTeM
JeKapCcTBeHHBbIe  mpenaparbl BuTamuHa JI. Hambonee — akTuUBHBIE MPOAYIIEHTHI JProcTepuHa  —
Saccharomyces, Rhodotoryla, Candida. B mpoMbIIDIEHHBIX MacmiTabax SProcTepHH IMONYYaloT IMPH
KyJIETH-BUPOBAHUH JIPOXKIKEH U MULETHATBHBIX TPHOOB Ha cpefax ¢ M30BITKOM caxapoB IpH JIeHULIUTe
a30Ta, BEICOKOW TeMIle-paType U Xopolei aspanuu. boee HHTEHCUBHO dProcTeprH 00pa3yrOT JAPONIKU
poaa Candida Ha cpeaax ¢ yrieBoz o-poaaMu. [Ipu mony4eHnr KpUCTAJUTMYECKOTO MpernapaTa BUTaMHUHA
D2 kynpTuBupytot miaecHeBbie rpudsl (Penicillium, Aspergillus).

CuryanuonHas 3agava 4

CymnepnpoaylneHT — 3TO OMOOOBEKT MPOMBITIUICHHOTO HCIOIh30BaHUA.¢ Kak MOXKHO MOTYyYUTh €T0 U
KaKHMH CBOMCTBaMU OH JIOJDKEH 00JIafiaTh B OTIUYME OT MPUPOIHOTO IITaMMa KyJIbTYphI?

OrtBer: CynepnpoayleHT — MHUKPOOHBIN IITaMM, HAIlEJICHHBIH Ha CHHTE3 ONPEAEICHHOI0 MPOIYKTa B
BBICOKOW KOH-TIeHTpanu. CynepnpoayleHThl MOXKHO IONYy4YHTh, TPUMEHSST METOJbl MyTarcHesa,



KJIETOUYHOU U TeHHOH nHxeHepuu. OTIHYUTENbHBIE OCOOCHHOCTH CYIEPIPOIYLIEHTOB OT IPUPOAHBIX
IITAMMOB: MAaKCHUMaJbHBIH BBIXOJ| II€JIEBOIO IIPOAYKTa, CTAOUIBHOCTh, 3KOHOMHUYHOCTh, OTCYTCTBHUE
NaTOTeHHOCTH,  OTCYTCTBUE  Jla)Ke  «CJIEJOB»  MHUKPOOHBIX  TOKCHHOB,  0Opa3oBaBIIMKCS
CYNEpIpoAyLeHTaMA [eNeBOW TNPOAYKT HE JOJDKCH  PAacHICIUIATBCS — MpoTea3aMu  KJICTKH,
JKENATeIbHO,YTOObl Y CYNEepHpONyLIEHTa LEeNEBOr0 IPOAYKTa IOCICAHUN BBIBOJWICS W3 KIETKH B
MUTATENBHYIO CPEly, YTO 3HAYUTEIBHO OOJETUUT €ro MOCIEAYIONIEE BBIIEICHUE U OUUCTKY
CuryanuonHas 3aaa4a 5

[Ipu mosnyuyeHMH T€HHO-WH)XEHEPHOI'O0 WMHCYJIMHA, OCHOBAHHOI'O Ha pa3feibHOM OuocuHTE3e 2
Lenel, B Ka4eCTBE MIPOAYLIEHTA UCIIONIB3YIOT ONpeeIeHHbIE MUKPOOPTaHU3MbI U MOAU(DUIIMPOBAHHBIN
4qy>KEpOAHBIN T'eH (ToYHee, ONIEPOH) C JHACPHON IMOCIEeI0BATEILHOCTHI0 AMHUHOKHCIOT (METHOHUHOM
u [(-ranakTo3uga3oi), OTAENIEeMOW Ha MOCIEAHEH CTaguM KOHTaKTa CEKPEeTHPYeMOro Oelika H
KiIeTku. DepMEeHTANMIO MPOBOMAT HA Cpele C JaKTO30H (Wiu

ragakTo30i) AJs MoceIyonero 00beJMHEHUs] CBOOOTHBIX MHCYJIMHOBBIX Lienei. Jlanee ocyiiecTBisoT
BbIJICJIEHIE HOYHUCTKY MOJTYYEHHOTO HHCYJIMHA.

Ha ocHoBe 001m1e#i cxeMbI OTy4YeHHsI HHCYJTUHA U TPeOOBaHUN K €r0 Ka4eCTBY MPOaHANH3UPYHTE 1
obocHyiiTe:

] ycinoBHsl BBIOOpa KOHKPETHOTO TPOAYLEHTAa WHCYJIMHA U KOHCTPYKIUIO BEKTOpa, C TOMOIIBIO
KOTOPOTO MOYKHO BBECTHU B KJIETKY 4y>KEPOAHBIN TeH (IT'eH HHCYJIMHA);

HEOOXOJUMOCTh HCIIOJIb30BAHUS JIMACPHOM MOCIENOBATENIBHOCTH AMUHOKUCIOT C METHOHMHOM H
B-ramakTo3uma3old B CHHTE3¢ MHCYJIMHA W POJIb JIAKTO3bI (TaJIaKTO3bI) B Ipollecce (PepMEHTAIUU U
MOJTYYEeHUH 3aBEPILICHHBIX HHCYJIMHOBBIX LeNel 1 UX 00beJMHEHUH,

BO3MOXKHOCTb IPOSIBJICHUSI TOKCUYHOCTH F€HHO-MHKEHEPHOT'O MHCYJIMHA; C YEM 3TO MOXKET OBbITh
CBSI3aHO, YUYUTHIBAsl BUAOCHCHU(UIHOCTS JAHHOTO HMHCYJIHMHA, €ro CepUiHOE KaueCTBO M YPOBEHb
KYJIBTYPBI IPOU3BOJICTBA HA MPEIIPUSTHN?

ITpoxoMMeHTHpYiiTE paBUiIa 6€30MaCHOCTH PAOOTHl ¢ MUKPOOPraHU3MaMH HA T'€HETHYECKOM H
(U3UIECKOM YPOBHSIX.

OtBer

Bb100p KOHKpETHOTO MpoayleHTa PEeKOMOMHAHTHBIX OEJNKOB, B YAaCTHOCTH WHCYJIWHA,
NpeayCcMaTpUBaeT €ro MpPOMBIIIJICHHOE NMPUMEHEHHE B KauyecTBE CylepHponyleHTra. B stom
OTHOIIIEHUU MOXKHO TPEIJIOXKHUTh HCIHOJIb30BaTh Bacillus subtilis, Saccaromyces cerevisiae u ap.
MHUKPOOPTaHU3MBI, KOTOPbIE MOT'YT CEKPETUPOBATH IeJIEBOH MPOJYKT B

KYJBTY-palIbHYT0 )KUIKOCTh. [IpenmymecTBoM Esherichia coli mo cpaBHeHUIO ¢ STHMH
MHUKPOOPraHU3MaMH CUUTAIOT TO, YTO CHHTE3UPYEMble KHUILCYHOW IMAaI04YKOH Uy>KEpOAHbIE OeNKH
JETIOHUPYIOTCSI BHYTPU KIIETOK B BHJIe OENMKOBBIX Tel (Tak Ha3biBaeMblx Dense bodies) u
HEIOCTYNHBI ISl ACHCTBHS MPOTea3, OT KOTOPBIX HET 3aIIUTHl Yy APYTHX

BBIIIIEyKa3aHHBIX TMPOAyleHToB. [Ipumenenne Esherichia coli B kauecTBe MPOMBINUIEHHOTO IITaMMa
TaKXe 1eliecoo0pa3Ho Onarojapsi Hauboliee HU3KOMY YPOBHIO OMACHOCTH JJisi MEpCOHana |
OKpY>Kalolllel cpeflpl, 4TO JOCTHTraeTcs obecrieueHneM (pUIbTpaMu BCeX JIMHUMN, Yepe3 KOTOphIe
MPOHMCXOST Ta30BbIE BBHIOPOCH U3 PEPMEHTEPOB, U TEPMUUECKOM CTEPHIIN3aLNEH BCEX CTOKOB,
coJIeprKalux oruomarepuai.

Cxema noirydenust pekomOuHanTHoro nacynuHaa 1o «Eli Lilly» (CLHA)

1 XuMHYeCKUH CHHTE3 TeHOB, KOJUPYIOMINX 00pa3oBaHue nerneil A u B B onpenenennoit
M0CJIE0BATENIEHOCTH

HYKJICOTHJIOB.

7] KoHcTpynpoBaHHe BEKTOPA.

] BBemeHHe KaXI0T0 CUHTETHYECKOI'O T€Ha B TNIa3MHLy: B OJHY - T'€H, CHHTE3UPYIOIIMH 1eTb A, B
JIPYTYIO - F€H, CHHTE3UPYIOLHUi 1ens B.

Jlyisi MHTEHCUBHOM PEIUIMKALMKM TUIA3MUJI B KOKAYI0 W3 HUX BBOJST TaKKe I'eH, KOIAMPYIOIIHN
oOpa3oBanue ¢epMeHTa B-rajlakTo3uaa3bl.

Benenne monmydyeHHBIX TuiasMuy B Kietky Escherichia coli ¢ mocnieayrommm moilydeHHEM JBYX
KYJIBTYp MIPOAYIIEHTA, OJJHa U3 KOTOPBIX CHHTE3UPYET 1elb A, a pyras - 1iens B.

7] KynbpTypel momemaroT B (epMeHTEp, B KyJIbTYpajJbHYIO Cpely A0OaBISIIOT TaJlakTo3y, KOTopas
MHIyLUpyeT o0pazoBaHue GepMenTa -raakro3ugassl. [Ipu 3ToM ma3Muasl aKTUBHO PEIUTHLIUPYIOTCS U
B pe3yJIbTaTe MOIydaeTcs: O0JbIIOE KOJINIECTBO TEHOB, CHHTE3UPYIONIHX 11erd A 1 B.

Krnerku nmu3upyroT, BeIIENSIOT nenu A u B, koTopsie 00padaThiBalOT OPOMIIMAHOM JUIST OTIICTUICHHSI
OT HUX [-TaJIaKTO3HM1a3bl.

3aTeMm cleayeT OYnCTKa U BBIJeIeHEe A 1 B-1iemei.



Jlaee OKHUCIISIIOT OCTAaTKH IIUCTEMHA M COSTUHSIOT 1ienu A 1 B.
Tlomy4eHHBIN TeHHO-UHXKEHEPHBIN YeTOBEUECKUN MHCYJIMH HE BbI3BIBACT AJUIEPIrUUECKUX PEAKIIUH, TaK
KaK OH BUJIOCTICIIM(DUYCH, U €CITU B HEM HAXOJAT KaKHe-JIM0O HEJAOMyCTUMBIC TPUMECH B BUJIC
SHJOTOKCHHOB U MUPOTEHOB, TO 3TO OTHOCUTCS TOJBKO K HAPYIIIEHUSM B TEXHOJIOTHUU €r0 U3TOTOBIICHUS
U KyJIBTYPBI IPOU3BO/ICTBA.
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N3BecTHO, YTO TIAaBHBIM KOMIIOHEHTOM HMMMYHOXMMHUYECKOW PEAKIUU SBISIOTCS aHTHUTENA
(MMMYHOTJIOOYJIMHBI), TPEACTABISIONINE CO00W OENKM CHIBOPOTKH KPOBH, CHHTE3WPYEMBIE B
OpraHm3Me YelOBeKa B KaYeCTBE MPOSBICHHS 3allUTHOW peakiuu (MMMYHHTETa) MPH TOMAIaHWNd B
HETrO YYXKEPOJHOTO BeIlecTBa (KCEHOOUOTHKA).
ConocraBbTe QYHKIIMA UMMYHOTJIOOYJIMHOB (aHTUTEN):
¢ UX KjaccuuKanuei M CTpyKTypoii;
CO CXEMOH B3aUMOJCHCTBUS aHTUT€HA C AaHTUTEIIOM, IPEJICTABICHUEM O CTPYKTYPE aHTUTCHA;
C MPUHIMIIAMU PACIIAPCHUS TPEICIIOB YYBCTBUTEIBHOCTH W TOBBIMICHUS CHEIH(PUIHOCTH
WMMYHOXUMHUYECKHIX TECTOB.
OTtBerT
OCHOBHO# 3JEMEHT CTPYKTYpPHI AHTUTEN - UYETHIPEXICMOUeYHas MOJIEKyIa, COCTOAMAs M3 JABYX IMap
HUICHTUYHBIX MOTUIEHTHAHBIX mere: gerkux (L) u tsoxensx (H). Bee mienu coemuHeHb
TUCYITHGUIHBIME CBI3SIMH. K TSOHKENBIM TeTsiM KOBAJICHTHO MPHUCOETUHEHBI OJUTOCaXapHUIHEIE
¢parmenTsl. Paznnuaror 5 knaccoB ummyHornoOynnHoB denoseka: 1gG, IgM, IgA, IgE, IgD,
MOJIMTICIITUHBIC IIETIM KOTOPBIX 00pa3yIoT IIOOYJISPHBIC JOMEHBI, cocTosmme u3 110-115
aMUHOKHCIIOTHBIX OCTAaTKOB. VIMEHHO OHHM W ONpENeNsioT OHOIOTHYECKHE CBOWCTBA
UMMYHOTJI00YTMHOB. BapuaOenbHble JTOMEHBI JISTKMX M TSDKEIBIX Ienedl 00pa3yroT aKTUBHBIN
LEHTP AHTUTEJI COOTBETCTBYIOIICH crenuduuHOCTH. AHTHUTENa (DOPMUPYIOTCS TOJBKO K HEOOJBIIMM
ydacTKaM Ha TOBEPXHOCTH MOJIEKYINIBI Oellka, KOTOpbIe HA3bIBAIOTCS AHTHUTEHHBIMHU J€TePMHUHAHTAMU
U TIPEACTABISAIOT COOOM BBIMYKIIBIE YacCTH MOJICKYJBI, KOTOPbIE MOTYT BXOJIUTh BHYTPH AKTHBHOTO
IIEHTpa aHTUTEN. B ciaydyae OakTepUAIBHBIX KJIETOK TaKMMHU ACTCPMHHAHTAMH CIIyXaT KOPOTKHUE
nenoyku u3 3-5 ocrarkoB CaxapoB, 00pa3yOIIUX CTEHKY OaKTepHid.
HuzkoMonekymsipHble COSAMHEHUs, B YaCTHOCTH JIEKaPCTBEHHBIE BEIECTBa, caMd MO cede He
MOTYT BBI3bIBaTh OOPa30BaHUE AHTUTEN. TakWe COCAMHEHHUS Ha3bIBAIOT ranTeHamu. OHAKO €Clin
OHHM TIPUCOCIUHAIOTCS K MaKpOMOJIEKYJIe, OpraHi3M HauMHAeT BhIpadaThIBATh K HUM aHTUTEIA.
Ha nepBoii craguin IMMyHOXHUMHAYECKOW PEaKIIMU MIPOUCXOIUT «CKICHBAHNE)» aHTUTCHA U aHTUTENa, a
BTOpast UJIET C 00pa30BaHMEM KOMIUIEKCOB CIIO)KHOTO COCTaBa, YTO OIPENENSIeTCS TOMyTHEHUEM
pacTBOpa 100 BBINAJACHUEM Ocajika. Tak, eciid B MPOOUPKY C paCTBOPOM, COJICPIKAIIUM ITOCTOSIHHYIO
KOHIIEHTPAIIMIO aHTUTENI U MEYEHOTO aHTHTeHa, TOOABUTh Pa3IMYHbIE KOJIUYECTBA HEMEYEHOTO
aHTUIeHa, TO KOHIIEHTPAIWs KOMILUIEKCA aHTUTEH-aHTHUTENO C METKOW OyJeTr o0paTHO
MPOTIOPIIMOHANIFHA KOHIICHTPAIIMM HEMEYEHOT'0 aHTUTeHA. (i1 pacuimpeHus MmpesesoB
YYBCTBUTEIIBHOCTH W TIOBBIIICHHUS CHEIUPUUHOCTY MMMYHOXUMHUYECKUX TECTOB B OJHMH W3
KOMIIOHEHTOB CHCTEMBI BBOJST MapKep, KOHIICHTPAIIHIO KOTOPOTO MOXKHO JIETKO OIIPEIEIUTh
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buorexnomornueckue metonbl monydeHust JIC Ha OCHOBE KyJIbTYp KJIETOK PAacTCHHN HMEIOT
MIIPOKOE PACIIPOCTPAHEHHUE, TOCKOIBKY 110 CPABHEHHIO C MTONydeHHEM OMOMACC PACTUTEIBHBIX KYIbTYP
W3 JUKOW MPHUPOJIBI WM C TUIAHTAIMIA STH METOJIBI OTIIMYAIOTCS BEICOKOH PEHTa0SIBHOCTHIO,
9KOJIOTMYHOCTBIO, HE3aBUCUMOCTBIO OT reorpauuu KauMara MpOU3pacTaHUs TOTO WM HHOI'O
pacTeHHs, a TaKKe OOECIEUMBAIOT BBHICOKOE KAYECTBO IIEJIEBOTO IMPOYKTA,
CTaOUIBLHOCTH TPOU3BOJICTBA M BO3MOXKHOCTH YIPAaBJICHUS TpolieccaMu (aBroMaru3ainuio). Bee
BBITIIECTICPEUNCIICHHOSYKA3hIBAET HA BEICOKYIO MEPCIIEKTUBHOCTD JATBHEHIIIET0 PA3BUTHS JAHHBIX
METOJIOB.
AHanu3upys JTaHHYIO CUTYaIuIo:

MIPEACTaBhTE TEXHOJOTHU TIOMYUEHHUS JICKAPCTBEHHBIX IIPEIapaToB PaCTHUTEIHHOTO
MIPOUCXOXKIICHUS C
KOHKPETHBIMH TpHMepaMu, oOpalias BHUMaHHE Ha CIEIU(PUKY PACTUTENIBHBIX KIETOK, (ha3bl pocTa,
MUTATeIbHBIC CPEbl, YCIOBUS (PePMEHTAIMH U TUITHl OMOPEaKTOPOB;

COIMOCTaBbTE CTAOUIBHOCTH MPOLIECCa 110 BBIXOY BTOPUYHBIX META00IUTOB ¢ AU(PEepEeHITUPOBKOIM
KJIETOK
Y CO CTaauel KynbTUBUpOBaHUs ((ha3bl pocTa KIETOK);



IPEAJIOAKUTE METO]] UCIIOIb30BaHMUs (DEPMEHTOB ISl IPEBPALLCHNUS TUTHTOKCUHA B IUTOKCUH
(mocienHuil MEHee TOKCHYEH U II03TOMY €r0 IIPUMEHSIOT B KaUeCTBE CEPIeYHOro IIpenapara -
KapJICHOJUIA).

OtBer

Meton Ouorexnonoruu nosydeHus JIC Ha OCHOBE KyJbTyp KJIETOK PACTCHMH HA4YHMHAETCS C
mpoliecca MoJy4eHUs! KyJIbTypbl KaJUIyCHOM TKaHHM WM Kawryca. Kamiyc - TkaHb, BO3HHKAroIas
Npyd HEOPTraHWU30BaHHOH mponudepanun KIeTok pacteHus (aeauddepeHuupoBaHHOE IETIeHUE KIETOK).
Mertoa peanusyet CloOCOOHOCTS JIF00O0H KJIETKH 00pa30BhIBATH IIOJIHOLIEHHOE PACTEHHE B COOTBETCTBUH C
€€ TCHETHYECKUM U (DH3UOJIOTHIECKUM ITOTEHITHAIOM (€CTECTBEHHBIMH BO3MOXKHOCTSMH). ITa
CIOCOOHOCTh HAa3bIBACTCS «TOTHIMOTEHTHOCTHY». CTaOMIBLHOCTH 1O BBIXOIY

LENIEBOTO MPOAYKTa (BTOPUYHBIX METa0OJIMTOB) OOBIYHO CBS3BIBAIOT C A PepeHIUpOBKON KIETOK
U CO CTaigued KyJIbTHBUPOBAHMUS (KOHEI SKCTIOHEHLMAIBbHOM CTaluy C IEPEX0I0M Ha MOCTOSHHYIO (a3y
pOCTa U JIeNIeHUsI KIIETOK).

[Tpumepom BiausHUS TUPPEPESHINPOBKHU KIETOK Ha BBIXO/] LIETEBOTO MPOAYKTA CITYKUT

nmud hepeHnrpoBaHHBIA KOpHEBOHM Kamuryc Atropa belladonna, cuHTE3mpyrOmuii TpomaHOBBIE
ankaonnasl (B ommune ot HenudepeHnupoBaHHOTO). Jpyroit mpumep: TOIBKO
HenuddepeHMpoBaHHble KiIeTku Rauwolfla serpentinecHHTE3UPYIOT WHAOIMIOBBIE aJTKATOUIBI.
TexHonorus momy4yeHus: Kajuryca TpeOyeT HalW4us MOJIOABIX W 3I0POBBIX KIETOK, CTEPHIIBHOCTH,
ompeneneHHol Temmepatypsl (+24-26 °C) u BnaxuHoctu (65-70%), aspaunu, COOTBETCTBYIOLLETO
obopynoBanus (crienuanbHble (epMeHTepbl). B muraTenbHyo cpely, MOMHMO MHKPO- U
MaKpO3JIEMEHTOB, MCTOYHUKOB YTJIEPO/a, BATAMHHOB, HY)KHO BHOCHTH PETYIISITOPBI POCTa PACTCHHMA
- ayKCHWHBI (MHAONMHIATPUYKCYCHAsI KHCIIOTa M Jp.) W IUTOKWHUHBI (6-OCH3WIAMHHOMYPHH W [p.).
Taxke BechbMa CYIIECTBEHHYIO POJIb JUISI CHHTE3a METa0OJIHMTOB WIPalOT MPENlIeCTBEHHUKH. Taxk,
nobaBneHue (heHUIIaTaHUHA YBEITUYMBACT BBIXO/] AuocreHrHa Ha 100%.

Hakomnnenne BTOpUYHBIX METaOOJIUTOB 3aBUCUT OT TOTO, HA KaKUX cpefax (PKUAKHUX WM TBEPABIX)
MPOBOISAT KyJIbTHBUPOBAHHE.

CycrieH3uOHHOE KYJIbTUBUPOBAHHUE OCYLIECTBIAIOT B adpIU(THHIX pepMeHTepax 0e3 MexaHHYeCKOH
MeIIaNKH (¢ TYpOMHHBIM TIepeMEIIMBAHNEM, C BHEIIHEH IUPKYJISIIUOHHON neTuieil). PactutenbHble
KJIETKH B OTJIMYME OT KJIETOK MUKPOOPTraHU3MOB HMEIOT OOJIbIINE Pa3MEpbl, BAKYOlb, LEUIIOI03HYIO
KJIETOYHYI0 O0OJIOYKY, KJIETOYHBIE arperaTbl.

Bce 310 TpeOyer cuctembl NepeMelMBaHHus BOCXOMISIIMMHU MOTOKAMU BO3JyXa (BCTpSXWBaHWEM Oe3
MEXaHMUYECKHUX MOBpexIeHUH). Kak mpaBuito, 7151 3TOro UCIOB3YIOT CIEAYIOIINE PEKUMBI
KyJIbTUBUPOBAHUSL: IIEPUOIUYECKHUH (Yale), HUKINIECKUH W HeNpephIBHBIM (HapacTaHue OHOMacchl
KOppETHpPYET C CHHTE30M BTOPHYHBIX METabO0JIUTOB). [ MOBBIMIEHHS BBIXOA POITYKTOB
BTOPUYHOT0 MeTab0IM3Ma MPUMEHSIOT UMMOOUIIM3ALIMIO PACTUTENBHBIX KIETOK.

WHorna KoHeuHbIH NPOAYKT OMOCHHTE3a HEOOX0JMMO YaCTUYHO IpeoOpa3oBaTh. B aToM ciiyuae
NPUMEHSIOT OHOTPaHCHOPMALIUIO - METOJ, HMCIONB3YIOUIM (EepMEHTBHl KIETOK PACTEHUsSI, CIIOCOOHBIC
MEHSTh (YHKIIMOHAJIBHBIE TPYIIIBI TOOABIEHHBIX HM3BHE XUMHYECKHX coefuHeHHd. [ITpumepom
NpUMEHEHUs] OnoTpaHchopMalyu CIyKUT MPeBpallleHHe TUTMTOKCHHA B TUTOKCHH B peakuuu 1, 2-
THIPOKCHIIMPOBAHUS, KaTaau3upyeMol (epMeHTOM, MpoaylupyeMbIiM HeauddepeHIMpoBaHHBIMH
knetkamu Digitalis Lanata.
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U3BecTHO, 4TO TpeOOBaHUS FKOJIOTHH YaCTO HE COBIAAAIOT C TEXHOJIOIMYECKUM PETrJaMEeHTOM
(bapMareBTH4YECKOro MPOU3BOCTBA B IIEJIOM U OMOTEXHOJIOIMYECKOTO B YacTHOCTH. Kakue BHIbI
OYHUCTKH U [T KaKOTO PO/ OTXO/I0B MPEIyCMaTPUBAIOT UCIIOIb30BAHUE «AKTUBHOTO WJIa» U «ILITAMMOB-
JECTPYKTOPOB»?

OtBet: Kaxioe OMONPOU3BOJICTBO JIOIHKHO 00ECTICUHTh 3aIUTY:

- CBIPBS, IPOMEKYTOUYHBIX 1 KOHEYHBIX MPOJIYKTOB OT JIFOOOTO 3arpsI3HEHUS;

- IepcoHaNa OT cyOCTaHILIMii, C KOTOPBIMH OHH PabOTaloT;

- OKpYXKaroIleH cpeibl OT BEIIECTB, KOTOPhIE IPU OTCYTCTBUH COOTBETCTBYIONIMX MEP U KOHTPOJIST MOTYT
MOTOKOM BO3/{yXa BBIMTH HApy)Ky ¢ OHONIPEIPUSITHS.

[Ipu HEocTOpOXKHOU paboTe ¢ PEeKOMOMHAHTHBIMU IITAMMAMH HE UCKIIIOUYEHO MX MONaJaHue B
OKPY>KalOILyI0 Cpey, II€ OHU MOTYT BBI3BaTh HEKOHTPOJIUPYEMbIE MyTaLlUH HE TOJIBKO Y
MHUKPOOPTaHU3MOB, HO U Y JIDYTUX BUJIOB JKMBBIX CYIIECTB. DTO TpeOyeT OT TMepCcoHaa, 3aHATOrO B
pa3paboTKe W peann3anuy OMOTEXHOJIOTHYECKHX IPOIIECCOB C MCIIOIh30BaHUEM IPUEMOB TEHHOMN
WH)XEHEpHUH, O0JIbIICH OTBETCTBEHHOCTH M IPOM3BOACTBEHHOMN TUCIUIUINHBI.



Ilepen oxoHYATENBHBIM YAAJICHUEM U3 YCTAaHOBKU BCE PEKOMOMHAHTHBIE MUKPOOPTaHU3MbI 10JIKHBI
OBbITh MHAKTHBUPOBAHBI B COOTBETCTBHU C OIPEACICHHBIMU HHCTPYKIUAMH. OTpaboTaHHYIO
KyJIBTYPaJbHYIO Cpelly TIIATEIbHO MPOBEPSIOT Ha HATMYUE B HEH KU3HECTIOCOOHBIX MUKPOOPTaHH3MOB,
4TOOBI UCKITIOYUTD UX MOMaJaHue B OKPYKarolIyto cpeny. Cepbe3Hble 3KOIOTHIEeCKUe POOIeMbI
BO3HMKAIOT B CBSI3H C 3aILUTON BOAOEMOB OT CTOYHBIX BOJ, 00pa3yOuXcs

B 00X 00BEMax MpH OMOTEXHOIOTHIECKOM Tporiecce. OCHOBA OYMCTKH CTOYHBIX BOJ| M 3aIIUTHI OT
HHUX BOJOEMOB

— JIOPOTOCTOSIILIME CHEIMANbHBIE OYMCTHBIE COOPY)KEHHSI, @ TAKXKE 3aMKHYThIE CHCTEMBI BOZOOOOPOTA.
Ilepen ciycKOM CTOYHBIX BOJA B OUYMCTHBIE COOPY)KEHHsI OTpaOOTaHHbIE HATUBHBIE PACTBOPHI
MOJBEPraloT MpeaBapuTebHo Y D-00IyueHHIo ¢ OJJHOBPEMEHHBIM BBEACHUEM OKHCIHUTEINS, YTO
TIO3BOJIICT Pa3pyIINTh BEICOKOMOJIEKYIISIPHBIE OPraHuy e-CKHe COSAMHEHHS ¢ 00pa3oBaHHEM
HU3KOMOJIEKYJISIPHBIX BELIECTB, TOAAOLINXCS OMOIOTHYECKOMY OKUCIICHHUIO B CU-CTEME OYMCTHBIX
COOpYKeHHH. B «uacel muk» NpenoYTUTENFHO 3MM30IMYEeCKOe UCTIONIb30BaHNE KOMMEPUYECKUX TIp e-
napaToB — ICeHHO-MH)KEHEPHBIX MITAMMOB-AECTPYKTOPOB, Hampumep Oaktepuii poxa Pseudomonas,
KJIETKH KOTOPBIX COAEPKAT OKCUAOPEAYKTa3bl M I'HIPOKCHIIA3bl, CIIOCOOHBIE pa3iaraTb O0JIbIIOE YHCIO
MOJIEKYJ1 YIIIEBOIOPOJOB U ap 0-MaTHYECKUX COCIUHEHUH, TAKMX KaK O€H301, KCHJIOJ, TOIYOJl.
[IpenmyiecTBo 6aKTEPUATHEHON OYUCTKU MO CPABHEHUIO C XUMUYECKOM B TOM, YTO OHA HE BHI3HIBACT
MOSIBJICHUSI HOBOTO 3arpsI3HSIOILETO areHTa B OKpy>Karolei cpene.

B ocHOBe OHMOJOTHYECKOW OYHMCTKH BOIBI JICKHT ACATCIBHOCTh akTUBHOTrO mia (AM) wmm
OMOTIIICHKH, €CTECTBEHHO BO3HUKIIETO OMOIIEHO03a, (POPMHUPYIOMIETOCs Ha KAKIAOM KOHKPETHOM
IMPOU3BOJACTBE B 3aBUCUMOCTHU OT COCTaBa CTO Y-HbIX BOJ U BI)I6paHHOFO pPeKHUMa OYUCTKHU. AKTHUBHBIHI W
NpEeACTaBIsIeT cOO00M TEMHO-KOPUYHEBBIE XJIOMbs, PA3MEPOM 0 HECKOJIBKHX COTEH MUKpoMeTpoB. Ha
70% OH COCTOMUT U3 KUBBIX OpraHU3MoOB U Ha 30% - U3 TBEPBIX YACTHI] HEOP-TAHUYECKON TPUPOIBI.
JKuBble opranu3Mbl BMecTe ¢ TBEPABIM HOCUTENEM 00pa3yIoT 300TIel - CUMOWO03 TOMYJISIIUR
MHUKPOOPTaHU3MOB, TIOKPHITHII 001Ieil cmu3ncTol 000109K0il. MUKPOOTaHU3MBI, BBIICIICHHBIE U3
aKTHBHOTO HMJIa OTHO-CSTCA K Pa3NU4HBIM pojam: Actynomyces, Azotobacter, Bacillus, Bacterium,
Corynebacterium, Desulfomonas, Pseudomonas, Sarcina u ap. Hanbonee MHOrOUMCIICHHBI
Oakrepunpona Pseudomonas, 0 KOTOPBIX YIOMHHAJIOCH paHee.
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B moucke u co3ganann Hanboee 6e30nmacHbIX U A3PPEKTUBHBIX JIEKAPCTBEHHBIX CPEACTB OOJbINAs POIIh
OTBOJUTCS TAPTETHOMY CKPHHHHTY. OOBSCHUTE, YTO TAKOE TAPTETHHIM CKPUHUHT M KaK OH paboTaeT?
OTtBeT. Ha mpumMepe ckpuHIHTa aHTUOMOTHUKOB. B KIIMHIKE B HACTOSIIEE BPEMS UCIIOJIB3YETCS MOPSIIKA
JIBYXCOT MPUPOHBIX ¥ CHHTETUYSCKUX aHTHOAKTEPHATbHBIX BellecTB. Kaxple U3 HUX HMEET CBOIO
MmutieHb. Kak mpasmito, 3To win GepMeHTBI, MM pUOOCOMHEBIH Oenok. Becero peann3oBaHHBIX MHIIEHEH
TaK>Xe 0K0JIO ABYXCOT. Cle1oBaTeNbHO, OAAaB-JISIONIEE KOJIMYECTBO I'€HOB B Kaue€CTBE MHUILEHEH s
aHTHOAKTEPHAJILHBIX arcHTOB BCE €Ille He HCmonb3yercs. s

JTIOKA3aTeNbCTBA «CYIECTBEHHOCT (HE0OXO0UMOCTh TeHa JUIs JKU3HEAESTeTbHOCTH KIIETKH) T€HOB
MIPUMEHSIETCS] ME-TOJI M30UPATEeNbHOIO «BHIOWBAaHUS» T€HA W3 T€HOMa C IMPOBEPKOW BBDKUBAHUS
OopraHu3Ma IIOCJI€ TaKOW MPOIEAYyphl, KOTOPHIM MPEACTABISAET OOJBINION WHTEPEC KaK TEXHOJIOTHS
CKpUHHMHTA BEUIECTB. TPaJMIIMOHHO TMEPBUYHBIN OTOOP

MOCJIETHUX NPOBOAUTCS ITyTEM UCHBITAHUSA UX IEUCTBUS HAa POCT TECT-KYJIbTYPbl MUKPOOPIaHU3MA.
BricokoakTHBHBIE BEIIECTBA, OTOOPAHHBIE HA ATOM dTalle, IPOXO AT JaTbHEUIITHE UCTIHITAHUS, B
YACTHOCTH ONPEACIIACTCS aHTUMHUKPOO-HBIM CIIEKTP MX JIESHCTBUS M AKTUBHOCTD B OIBITaX Ha
71a00PaTOPHBIX )KUBOTHBIX, & TAKIKE TOKCUYHOCTH ISl OpraHu3Ma.

ITo 3aBepieHUN JOKIMHUYECKUX UCTIBITAHUN B CIIy4ae MOJYUYEHUs MOJIOKUTEIbHBIX PE3yIbTaTOB
CTaBUTCS BOIPOC O Tiepeaade Ipernapara B KIMHUKY, 3aT€M HAaYWHACTCS YTUIyOJIGHHOE HW3ydeHHe
MEXaHU3Ma JCWCTBUS aHTUMHUKPOOHOTO CPEJCTBA HA CYOKJIETOYHOM M MOJICKYIIIPHOM YPOBHSX, T.€.
BEJIETCS MOUCK €r0 BHYTPUKICTOYHON MUIIICHU — TapreTa.

Jlanee BBISABIISIETCS T€H, KOAUPYIOMIHI 00pa3oBaHUe 3TOH MaKPOMOJIEKYJIBI, HII TEHBI, KOTOPHIS
KOJUPYIOT 00pa30BaHHEe MaKpOMOJICKYJI, BXOASIIMX B MaKPOMOJEKYJISAPHBIM Komiuiekc. [lo HOBoit
TEXHOJIOTHH CKPHHHUHTA WCIOJIB3YIOT WH(OPMAITUIO O TIOJTHOCTHIO CEeKBEHUPOBAHHOM T€HOME MaTOreHa
1 HAJIMYMU B HEM «CYIIECTBEHHBIX» I'€HOB. B J1abopaTopusx, padoTarOIIKX 110 CO3JaHHI0 HOBBIX
AHTUMHKDPOOHBIX CPEJCTB, ITPEIBAPUTEIHLHO BEIOUPAETCS T'€H, KOTOPBIHM OYIET UCIOJIb30BaH IS HX
WCIIBITAHUS KaK TapreT. TapreTHbI CKPUHHUHT TO3BOJISIET B COOTBETCTBHUHU C BHIOOPOM T'€Ha 0TOMpATh
OMOJIOTMYECKY aKTUBHBIC BEIIECTBA C 3alNIAHUPOBAHHBIM MEXaHU3MOM JIEHCTBHS (B OTJIMYHE OT
TPAAUIIMOH HOTO, KOTJIa TIOUCK HIET «OT KIETKH K TEHY»).



3.3. lloaroroBka KpyrJjoro croJia o reme: boTeXHOIOTHsI — COBPEMEHHBIE HAIIPABJICHUS U
NEPCIEKTUBbI PA3BUTUSA MEIULIMHCKON HAYKH.

4. Opeanuzayua CPC

MeToanka OpraHM3alUl CaMOCTOSITENIBHON pabOThl CTYIEHTOB 3aBHCHUT OT CTPYKTYPBI, XapakTepa U
OCOOCHHOCTEW W3y4aeMol AWCHWIUIMHBI, O0beMa 4YacoB Ha €€ W3y4deHHWe, BHJA 3aJaHWi st
CaMOCTOSITETIbHOM pPabOTBl CTYAEHTOB, WHAMBUAYaJbHBIX KAayeCTB CTYICHTOB M YCJIOBUH y4eOHOMH
JEeSITeTbHOCTH.

[Iponecc opranu3anuy caMOCTOSATEIBHOM paOOTh CTYACHTOB BKJIFOUAET B CE0sI CIEAYIOLINE HTAIbL:

® [IOATOTOBUTENIbHBIN (OIpeAeeHrne Leneil, COCTaBICHUE HPOrpaMMbl, MOATOTOBKA METOANYECKOTO
obecreveHus1, MOArOTOBKa 000pyIOBaHUS);

® OCHOBHOW (peaiu3anusi MPOrPaMMBl, HCIONb30BaHHE TPUEMOB IMOMCKa WH(POPMAIMH, YCBOCHHUS,
nepepaboTKH, MPUMEHEHUS, NIepeaadn 3HaHUH, (PUKCUPOBAHNE PE3YIbTAaTOB, CAMOOPTraHU3aIH Mpolecca
paboThI);

® 3aKJIIOYMTEIbHBIM (OLIEHKAa 3HAYMMOCTH M aH&INW3 pPe3ylbTaTOB, HX CHUCTEMAaTH3aLus, OLEHKa
3¢ (eKTHBHOCTH IPOTPAMMEBI M IPHEMOB Pa0OThI, BEIBOIBI O HAMIPABIECHUSIX ONITUMU3AIUH TPYIA).
OpraHu3aiiio caMoCTOATEILHONW PadOThl CTYICHTOB O0ecreunBaloT: (GakynbTeT, Kadenpa, ydeOHBIH 1
METOJIUYECKHI OTICIBI, MpernoaBaTelib, OMOIMOTEKa, IEKTPOHHASS MH(DOPMAIIMOHHO-00pa30BaTeIbHAS
cpena BY3a u cam oOydatomuiics.

5.Camocmoamenvnan paboma cmyoenmog no oucyunaune «<BUOTEXHOJIOT'US»

Ne | Ha3BaHue TEMEBI 3aHATHS Bug CPC

/1
CPC (o Buyiam y4eOHbIX 3aHATHI) 84

1 buorexHosorus kak Hayka u cepa pou3BOICTBA. Hanucanue pedepaToB, npe3eHTaly,

pelLIeHUE CUTYaI[OHHBIX 3a1a4.

2 brnooObekThl Kak CpelncTBO MpPOM3BOJCTBA JIEKapCTBEHHBIX, | Hamucanue pedepaTos, npezeHTaly,
npoUIaKTHYECKHUX U JUArHOCTHYECKHUX MPENapaToB. pelLIeHUe CUTYaIOHHBIX 3a1a4.

3 CoBeplLIeHCTBOBaHWE M co3laHMe OnooObekToB Mertomamu | Hamumcanue pedepaToB, npes3eHTalyi,
MyTareHes3a, CeJICKINH, KJICTOYHOH ¥ TeHHOH HH)KCHEPHH pelLIeHNE CUTYaIMOHHBIX 3a1a4.

4 PexomOunanTHBIE Oenku 1 nonunentuasl Hopmodmopsr, Hanmcanue pedepaTos, npe3eHTaIm,
NpOOHOTHKH, CUMOMOTHKH, 3yonoTnku. Knaccudukarms, pELICHNE CUTYaI[OHHBIX 3a7a4.
crocoOsI moxy4eHus. IMMoOMIn30BaHHEIE OMOOOBEKTHI B
YCIOBUSIX TPOM3BOACTBA.

5 O011He BOIpOCH OMOXHUMUYECKOH OMOTEXHOJIOTHH. Hanmcanue pedepatoB, mpe3eHTAIHH,

pelIeHNe CUTYaIMOHHBIX 3aa4.

6 KynbTypbl pacTUTENBHBIX KIETOK U ITOJTydEeHHUE Harnmcanue pedepaToB, npe3eHTamu,
JICKapPCTBEHHBIX BEIIECTB pelIeHNe CUTYaIMOHHBIX 331a4.

7 BrorexHoiorns 1 MPo6IEMBI SKOJIOTHH U OXPaHBI Harnmcanue pedepaToB, npe3eHTamm,
OKpY’KalOIIeH Cpepl pelleHUe CUTYaI[OHHBIX 33134

8 MMMyHOOGHOTEXHOIOTHS KaK OAMH U3 pa3feioB Hanmcanue pedepaToB, npe3eHTaIui,
OHMOTEXHOJIOTUH pelleHUe CUTYaI[OHHBIX 33134

9 IlepcnexTuBH! pa3BuTHs 6MoTexHOIOTHH B X XI Beke. Hanmcanue pedepaToB, npe3eHTaIui,

pelLIeHUE CUTYal[OHHBIX 3a/1a4.
IToaroroBka kpyrioro crosna
CPC 1o mpoMexyTouHOM aTrecTanuu 34 IToaroroBka k 3K3amMeHy
CPC (UTOI'O) 118

6. Kpumepuu ouyenusanus camocmoamenvHou padomsl CmyO0eHn o8 no OUCHYUnIuHe
«BUOTEXHOJIOI' sl
st onenku pedepartos:

OneHKa «OTJIMYHO» BBICTABISIETCS, €cli pedepaT COOTBETCTBYET BCEM TpeOOBaHMSAM OQOpMIICHHS,
npejIcTaBIeH MUPOKHUi Oubimorpadudeckuii cnicok. Coxaepkanue pedepara oTpakaeT cOOCTBEHHBIH
apryMEHTHPOBAHHBIH B3IUISA CTYJCHTA Ha TpoOiieMy. Tema packpbiTa BCECTOPOHHE, OTMEYaeTCs
CHOCOOHOCTh CTYJEHTAa K MHTEIPUPOBAHUIO U OOOOLICHMIO JAHHBIX IEPBOMCTOYHHUKOB, MPUCYTCTBYET
JIOTHKA N3JI0KEHMs MaTeprana. VimeeTcs: HIUTIOCTPaTHBHOE CONPOBOXK/ICHNE TEKCTa.

O1eHKa «XOpOIIO» BBICTABISIETCS, €ClIM pedepar COOTBETCTBYET BCeM TPEOOBAHUSAM OQPOPMIICHHS,
NpeACTaBiIeH J0CTaTouHbldi  Oubimorpaduueckuii cnucok. CopepxkaHue pedepara OTpakaeT
apryMEHTUPOBAHHBIA B3IJIAJ CTYAEHTa Ha MpobjeMy, OJHAKO OTCYTCTBYeT COOCTBEHHOE BHICHHUE
npobisiemsl. Tema pacKpbiTa BCECTOPOHHE, IPHCYTCTBYET JIOTHKA M3JI0KEHHS MaTepHaa.



OmeHKa «yZOBICTBOPHUTEIBFHO» BBICTABIACTCA, €clIM pedepar HE IOJHOCTBIO COOTBETCTBYET
TpeOoBaHUAM 0OPMIICHHUS, HE IPEACTABICH 1OCTATOUHBIA OHOIHOrpadUISCKHUM CIIMCOK. APryMEHTALIUS
B3MUIAJa Ha MpOOJeMy HE JOCTaTOYHO yOeIuTenbHa W HE OXBATHIBACT IMOJHOCTHIO COBPEMEHHOE
cocTosiHUE MpobIeMbl. BMecTe ¢ TeM MPUCYTCTBYET JIOTHKA U3JI0KEHHS MaTepHaa.

OneHka «HEYIOBJICTBOPUTENBHO» BBICTABIIETCS, €CIM TeMa pedepaTa HE PACKpbITa, OTCYTCTBYET
yOeauTenpHasi apryMeHTanusi 1o TeMe padoThl, HCIIOIb30BAHO HE NOCTAaTOYHOE ISl PACKPBITHS TEMbI
pedepara KOTMUECTBO TUTEPATYPHBIX UCTOUHUKOB.

JJ1s1 oeHKM npe3eHTaIMii:

OneHKka «OTIMYHO» BBICTABISIETCS, €CJIM COIEPXKAHUE SBISIETCSl CTpOro HayuyHbIM. Mmmroctpanuu
(rpaduyeckue, My3bIKaJIbHbBIC, BUACO) YCUINBAIOT 3()(EKT BOCHIPUATHS TEKCTOBOW YacTH MH(GOpMAINH.
Opdorpaduyeckre, MyHKTyalMOHHBIC, CTUIMCTUYECKHE OIIMOKH OTCYTCTBYIOT. HabOophl 4HCIOBBIX
JaHHBIX IPOWIIOCTPUPOBAHBI I'papuKaMu M JUarpaMMaMi, MpUYeM B HauOojiee afeKBaTHOW (opMme.
Hudopmarus sBiseTcs akTyaabHON 1 cOBpeMeHHOH. KiroueBrie cioBa B TEKCTE BBIIEICHBI.

OneHKa «XOpOILO» BBICTABIACTCS, €CIH COACp)KaHWE B IIETIOM sIBIsieTcs HaydyHbIM. Minmroctpanuu
(rpadmaeckne, My3bIKaNbHBIE, BHAEO0) COOTBETCTBYIOT TeKcTy. Opdorpaduyeckie, MyHKTyallMOHHbIE,
CTHJIMCTUYECKUE OIIMOKH MPAKTUYECKH OTCYTCTBYIOT. Haboph! YHCIOBBIX TaHHBIX HPOUIUIIOCTPUPOBAHEI
rpapukamMu 1 quarpamMmmamu. HMudopmarms sBisieTcsl akTyaldbHOM U coBpeMeHHOM. KimtoueBrbie coBa B
TEKCTE BBIACIICHBI.

OneHKa «yZOBJIETBOPUTEIBHO» BBICTABISICTCSA, €CIM COACP)KAaHHE BKJIOYaeT B ceO0s 3IIEMEHTHI
Hay4yHocTH. Mmmoctpanmum (rpaduueckue, My3bIKAIbHBIE, BHIEO) B ONpEleNEeHHBIX —CIydasx
COOTBETCTBYIOT TeKCTY. EcTh opdorpaduueckre, myHKTyallMOHHBIC, CTHIMCTHYCCKUE omuOku. HaGopbl
YHCJIOBBIX JAHHBIX 4Yallle BCEr0 NPOWLIIOCTPUPOBAHBI IrpagukamMu W AuarpaMmamu. Mupopmanus
SBJISIETCS aKTYalbHOM U coBpeMeHHO!. KiroueBble cioBa B TEKCTE Yallle BCETO BBIJEICHBI.

OneHka «HEYAOBJIETBOPUTEIBHO» BBICTABISICTCS, €CIIM  COJIEPKAHWE HE SBISETCS HAayYHBIM.
Wnmroctpaunu  (rpaduueckue, My3bIKalbHBIE, BHIECO) HE COOTBETCTBYIOT TEKCTy. MHOTO
oporpadudecknx, MTyHKTYyallMOHHBIX, CTHWJINCTUYECKHX OMMOOK. HaOophl YHCIOBBIX JaHHBIX HE
MPOWJUTIOCTPUPOBAHBI IpadukamMu ¥ AuarpamMmamu. MHopManust He mpeicTaBiseTcsl aKTyalbHOW H
coBpeMeHHOU. KirroueBble cI0Ba B TEKCTE HE BbIJICICHBI.

151 oneHKM peleHus] CUTYallMOHHOM 3a1a4uM:

OneHka «OTJIMYHO» BBICTABISAETCS, €CIU 3ajaada pellieHa TPaMOTHO, OTBETHI Ha BOIPOCHI
chOpMyYIHPOBaHBI YE€TKO. DTAIOHHBIH OTBET MOJHOCTHIO COOTBETCTBYET PEHICHHUIO CTYACHTa, KOTOPOE
XOpOIIO 0OOCHOBAHO TEOPETUUECKH.

OneHka «XOpOLIO» BBICTABIAETCS, €CIM 3ajaya peIIeHa, OTBEThl Ha BONPOCH! CHOPMYIHPOBAHBI HE
JIOCTaTOYHO YETKO. PerieHue cTyeHTa B LI€JIOM COOTBETCTBYET STAJIOHHOMY OTBETY, HO HE JOCTAaTOYHO
XOpOIIO 0OOCHOBAHO TEOPETUUECKU.

O1eHKa «yIOBJIETBOPUTEIILHOY» BBICTABIISIETCS, €CJIN 33/1a4a PELIeHa He MOJTHOCTBIO, OTBETHI HE COAEPKaT
BCEX HEOOXOJMMBIX 00OOCHOBAHUH pEIICHHUS.

OrneHKa «HEYJOBJICTBOPUTEIHLHO» BBICTABISIETCSA, €CIM 3ajada HE pelieHa WM HWMeeT TpyOble
TEOPETUYECKUE OIMOKH B OTBETE Ha [TOCTABJICHHbBIE BOIPOCHI.

L1l olleHKM MpoOBeieHUsI KPYIJIOTo €ToJ1Aa:

OTau4HO: BCe KOMIETEHIINH, TPEyCMOTPEHHbBIE B paMKaxX JUCIUILTUHEI (B 00beMe, 3HAaHHUH, YMEHUH U
BJIaJICHUH) OCBOEHBI MOJTHOCTBIO. Y POBEHb OCBOCHUS KOMIIETEHIIMN — TTOBBILIEHHBIH. OOyuaromuiics
AKTUBHO PEIIAET MOCTaBJICHHbIE 3aJauH, AEMOHCTPUPYsI CBOOOIHOE BIIaJICHUE MTPEIYCMOTPEHHBIMU
HaBBIKAMU M YMEHHSMHU Ha OCHOBE MCITOJIb30BAHUS MTONYYCHHBIX 3HAHUH.

Xopo1o: Bce KOMIIETEHINH, TPEAYCMOTPEHHbIE B paMKaxX AUCLUUILIMHEI (B 00beMe, 3HaHUH, YMEHUH 1
BJIaJICHUI) OCBOEHBI MOJTHOCTBI0. Y POBEHb OCBOCHUS KOMIIETEHIIMU — IOCTATOYHbIA. OO0y4darommincs
pelaeTt NMOCTaBlIeHHbIC 33/Ia4H, HHOT/A JOIYCKas OIMOKH, He MPUHIMITHAIFHOTO XapaKTepa, JIeTKo
WCIPABISET UX CAMOCTOSATENHHO MPH HABOSIINX BOTPOCAX MPENoaBaTesi; IeMOHCTPUPYET BIaIeHNE
NPEAyCMOTPEHHBIMH HaBBIKAMH U YMEHHUSIMHU Ha OCHOBE MCIIOJIb30BAHUS MTOMyYCHHBIX 3HAHUI.
Y10BI€TBOPUTENBLHO: BCE KOMIIETEHIMH, TIPETyCMOTPEHHBIE B paMKax JIUCIUIUINHBI (B 00beMe,
3HaHWW, YMEHHH 1 BIa/IeHUI) OCBOEHBI MTOJIHOCTHIO. YPOBEHh OCBOCHHS KOMIETEHIIUH — IOPOTOBBIH.
OOyuaromuiics Ipy pelIeHr  MOCTaBICHHbBIE 3aJa4H, YaCTO AOIMYCKAEeT OIIMOKHY, HE MPUHLIUIHAIBHOTO
XapakTepa, UCTIPaBIISieT UX PU HAJTMYMH OOJBLIOr0 KOJIMYECTBA HABOIAIINX BOIPOCAX CO CTOPOHEI
MIPETo/IaBATEINST; HE BCET/Ia MOMYUYSHHBIE 3HAHUSI MOXKET B ITOJTHOM 00beMe MPUMEHHTH TIPH
JIEMOHCTPAIIMH MPEyCMOTPEHHBIX TIPOrpaMMOH TUCIUTUINHBI HABBIKAMH U YMEHUSIMH.
HeynoBJieTBOPUTEIbHO: BCE KOMIIETEHLMH, MPEIYCMOTPEHHBIE B paMKaxX AWCUHUIUIMHEL (B 00beMe,
3HaHWH, yMEHUH W BJIaJIEHUI1) HE OCBOEHBI WJIM OCBOEHBI YACTHYHO. Y POBEHb OCBOCHHSI KOMIETEHIINU —



MTOITTOPOT OBBIH. OOyuwaromuiics TpW pEmIeHHH [OCTAaBICHHBIE 33Ja4yd, [OIMYCKAeT OIIMOKH
MPUHLMITHAIIBHOTO XapakTepa, HE MOXKET WX HCIPaBUTh AaKE MPH HAIWYHHA OOJBIIOTO KOJHMYECTBa
HABOJAIIMX BOMPOCAX CO CTOPOHBI MpenojaBaTelis; 3HAHUS 10 JTUCIUILIUHE (parMeHTapHbl U
00yJaromuiicss He MOXET B IOJIHOM O0OBbEME NMPUMECHHTh UX TPH JICMOHCTPAIUH TMPETyCMOTPEHHBIX
MPOrpaMMO AUCIATIIMHEI HABBIKAMHU M YMEHHSIMH.



METOJUYECKAA PA3PABOTKA JlVIA OBYYAIOLEI'OCA

1. leamenvnocms cmyoeHmoe no opmupoeanuio u pa3eumulo HagblKog y4eoHol
camocmoamenwvhoii pabomot no oucyunaune «BUOTEXHOJIOI'US»

B 1mpouecce CaMOCTOSITEILHOW Pa0OThl CTYIEHT MPUOOpETaeT HEOOXomuMbIe I OyAyIleH
CHELUAIBHOCTH  KOMIICTEHIIMM, HAaBBIKM CaMOOPIraHU3alM{, CaMOKOHTPOJIA, CaMOYIIPaBJIECHHS,
camope(IeKCHU U CTAHOBUTCS] aKTUBHBIM CAMOCTOSITEJIBHBIM CYOBEKTOM Y4eOHOH JesITeIbHOCTH.
Buinonnssa camocmosmenvhyto pabomy noo KOHmMpoaem npenooasameris

CMYOeHm O0JINHCEH.!

OCBOMTb MHHUMYM COAEPKaHUS, BBIHOCUMBIN Ha CAMOCTOATENIBHYIO Pa0OTy CTYIEHTOB U
NpEeSIOKEHHBIMITPENIOJaBaTeIeM U KOMIIETEHLIMSIME B COOTBETCTBUHU ¢ De/iepanbHbIM TOCYyA1apCTBEHHBIM
o0pa3oBaTenbHBIM CTaHIApTOM BhIcIiero oopasoBanus (PI'OC BO) o nucuuivae oucuuniune
«BMOTEXHOJIOI' USI»

— IUIaHUPOBATh CAMOCTOSATENBHYIO Pa0OTy B COOTBETCTBHH C Tpa)KOM CaMOCTOSITENIBHON paloThI,
NPESIOKEHHBIM TPENoAaBaTeNeM.

— CaMOCTOSITETIbHYI0 paboTy CTYOeHT JAOJDKEH OCYIIeCTBISTh B OpraHU3alMOHHBIX  (opmax,
NPEIyCMOTPEHHBIX YIEOHBIM IJIAHOM U paboueii mporpaMMoii mpenoaaBaTes.

— BBINOJHATH CAMOCTOSITEIBHYIO pabOTy M OTYMTHIBATBCA IO €€ pe3yjbTaTaM B COOTBETCTBHUH C
rpauKOM MpPEACTaBICHUS Pe3yIbTaTOB, BHUAAMHU M CPOKAMH OTYETHOCTU IO CAMOCTOSTEIbHOH padore
CTYZACHTOB.

CIMYOEHm MOJICEm.

CBEPX MNPEMJIOKEHHOTO IpernojaaBaTeneM (MpH OOOCHOBAaHMM M COIJVIACOBAHMM C HMM) U MHUHHMYyMa
obs3arensHOTO conepxanus, onpeaensemoro (OI'OC BO) mo nanHON AWCIUTUIHHE:

— CaMOCTOSTEIILHO OIPEJICIIATh YPOBEHb (TIyOUHY) MPOPabOTKU COACPKAHUS MaTepUaa;

— TpeJiaraTh JOMOJHHUTEIbHBIE TEMBI M BOIIPOCHI JJIsl CAMOCTOSATENILHON POPadOTKY;

— B pamkax oOmiero rpaduka BBIIOJHEHHs CAMOCTOSTENBHOW padOThl TpeanaraTb 00OCHOBAaHHBIN
WHIMBUIYaTbHBIN IpadUK BBITIOIHEHHS U OTYETHOCTHU 110 pe3yabTaTaM CaMOCTOSTEIBHON PadOTHI;

— TpeanaraTh CBOM BapUaHThl OPraHU3allMOHHBIX (DOPM CaMOCTOATENILHON paboThI;

— HCTOJB30BaTh JUISl CAMOCTOSTENBHOM PadOTHl METOIUUECKHUE TOCcOoOus, yueOHbIe TOCOOHS, pa3padoTKu
CBEPX MPEJIOKEHHOTO MPerojaBareieM IepeyHs;

— HCHOJIb30BaTh HE TOJBKO KOHTPOJb, HO M CAMOKOHTPOJb PE3YJIbTATOB CAMOCTOSTENILHON pabOThl B
COOTBETCTBHHM C METOJAaMH CaMOKOHTPOJIS, HPEAJIOKEHHBIMH IpErojaBaTesieM WM BbIOpaHHBIMHU
CaMOCTOSITETIHHO.

CamocrosTenpHast padoTa CTyJIEHTOB J0JDKHA OKa3bIBaTh BXXHOE BIMSHUE Ha (OPMUPOBAHHE JTMYHOCTH
Oyaylero cnenuanrcTa, ero KOMIETEHTHOCTh. KaxIplii CTyJIeHT caMOCTOATENIFHO ONPEAEISIET PEKUM
CBOEH pPaboTBl U Mepy Tpyla, 3aTpauMBacMOro Ha OBJAJICHHE YYEOHBIM COJEpKaHHUEM IO KaKAOH
mucuuiuiiHe. OH  BBHINOJIHSET BHEAYTUTOPHYIO pa0oOTy IO JIMYHOMY HWHIMBUAYaTbHOMY IUIaHYy, B
3aBHCHUMOCTH OT €T0 MOJATrOTOBKH, BPEMEHH U IPYTUX yCIOBUIL.

2. Memoouueckue pekomenoayuu 013 CyO0eHn 08 no OmoeabHbIM Popmam camocmoamenbHou
pabombol.

C mepBBIX Ke CEHTAOPHCKHX JIHEH Ha CTyAeHTa OOpyIIMBaeTCs TpoMajHblii 00beM WHQOpMAIWH,
KOTOPYIO HE00X0AUMO yCBOUTh. Hy>KHBIN MaTepuall COAEP>KUTCA HE TOJIBKO B JIEKLUUAX (3aIIOMHHUTB €T0 —
9TO TOJIBKO Majias YacTh 3aJ1a4M), HO ¥ B yueOHUKaX, KHATaxX, cTaTbsix. [Iopoit BO3HUKaeT HEOOXOJMMOCTh
npuBiekats HHGopMaonHsie pecypebl Matepaer, DMOC, OBC u ap. pecypchl.

CucreMa BY30BCKOTI'O O0Y4EHH MOJIPa3yMeBaET 3HAYUTEIBHO OOJBUIYI0 CAMOCTOATEIBHOCTh CTYJEHTOB
B IUIAHUPOBAHMU W OpPraHU3allMU CBOCW NESITEIbHOCTH. BuepamrHeMy IIKONBHUKY cIelaTh 3TO ObIBaeT
BEChbMa HEMPOCTO: €CIM B MIKOJIE €XKEIHEBHBIH KOHTPOIb CO CTOPOHBI YUHUTENS 3aCTaBIISUI IOCTOSIHHO M
CHCTEMAaTHYEeCKH TOTOBUTHCS K 3aHATHSIM, TO B By3€ BONPOC 00 ypOBHE 3HAHUH BIUIOTHYIO BCTAET Nepen
CTYAEHTOM TOJIKO B MEpHOJ cecCHM. Takas cuTyanusi 00opaunBaeTcs sl HEKOTOPBIX COOIa3HOM BECh
CEMECTP TOCBATHUTH CBOOOTHOMY BpPEMSAIPENPOBOKACHUIO («KOoraa OyJIeT HYKHO — BBIy4dy!»), a Koraa
MPUXOJUT TIOPa PK3aMEHOB, MaTepraa, OJJIeKAIIEro YCBOCHUIO, OKa3bIBACTCSl TAK MHOTO, YTO HUKAKast
namsITh He COCOOHA C HUM CIIPABUTHCS B OCTABIIMICS MPOMEKYTOK BPEMEHHU.

Padora ¢ kHuroii.

[Ipu pabote ¢ KHUrOW HEOOXOAMMO IMOAOOpPATh JTUTEPATYPY, HAYUUTHCS MPABHIBHO €€ YHUTATh, BECTH
3anucu. s mombopa auTepaTypbl B OMOJIMOTEKE HCHONB3YIOTCS al(aBUTHBIE M CHCTEMAaTHYECKHUA
KaTaJIOTH.

BaxHO TOMHHTB, YTO palMOHANLHBIE HAaBLIKM PaOOTHl C KHHUIOW - 3TO BCeraa Oonblias SKOHOMHS
BPEMEHU U CUJL.



[MpaBunbHEI MOA0OP YYEOHMKOB PEKOMEHAYETCSl TPErojaBaTeleM, YHTAIOMNM JICKIIMOHHBIH Kypc.
Heobxonumast nurepaTypa MOXeT OBITh TakXKe yKa3aHa B METOAMYECKUX pa3paboTKax IO JaHHOMY
Kypcy.

Wzyyast martepuan mo y4eOHUKY, CIEAYyeT MEPEeXOAUTh K CIEAYIOIIEMY BOMPOCY TOJBKO MOCTe
IPaBUJIBHOTO YSICHEHUS IIPEbIAYIIEr0, ONKUChIBas Ha OyMare Bce BBIKJIAAKH U BBIYMCIICHUS (B TOM YHCIIE
T€, KOTOpbIE B y4eOHHUKE OIYILEHb! MM Ha JIEKIUH AAHbI AJIS1 CAMOCTOSTEIEHOTO BBIBOJA).

[lpy wu3ydyeHun mr000M AMCUUIIMHBI OONBIIYI0O M BaXHYIO pOJb HWIPaeT CaMOCTOATENIbHAS
WHANBHTyalIbHAS paboTa.

Oco0oe BHUMaHHE CIeAyeT OOpaTUTh Ha OMpeAeNieHHe OCHOBHBIX MOHATHI Kypca. CTyIeHT HOKEH
nopoOHO pa3dupaTh MPUMEPHI, KOTOPBIE MOSCHSIOT TAKUE ONPEACTICHHUS, U YMETh CTPOUTH aHAJIOTHYHBIE
IpUMEPBI CaMOCTOATENHHO. Hy>KHO J0OMBATHCSI TOUHOTO TPEACTABICHHS O TOM, YTO H3ydaelb. [lone3no
COCTaBJISITh ONOpPHBIE KOHCHEKTHI. Ilpyn m3ydyeHunm MmaTtepmana mo y4eOHHKY IOJIE€3HO B TeTpanu (Ha
CHENMANBHO OTBEACHHBIX MOJSX) JOMOJHATH KOHCHEKT JeKuui. Tam ke clieyeT oTMeuaTh BOTMPOCH,
BBIJICJIEHHBIE CTYZACHTOM JIJIsl KOHCYJIBTAIlMU C MIPENoJaBaTesieM.

BriBOIBI, OTy4YEHHBIE B Pe3yIbTaTe U3YUECHUS, PEKOMEHIYETCS B KOHCIIEKTE BBIACIATH, YTOOBI OHU IPU
NEePeYNTHIBAHUHM 3aIIUCEH JIydIlle 3alIOMUHAINCE.

OmnbIT IMOKa3bIBA€T, YTO MHOI'MM CTyACHTAM IIOMOI'a€T COCTABJICHHC JIMCTAa OIIOPHBIX CUTHAJIOB,
COJEpKAIIEero BaKHeWIIMe M Hambosee yacTto ynorpebssemble (opMynbl W MOHATHS. Takoil nuct
MIOMOTAeT 3alIOMHHUTH (OPMYJIbI, OCHOBHBIE IOJIOKEHHUS JIEKLIUH, @ TAKXKE MOXET CIYKHUTb HOCTOSHHBIM
CIIPaBOYHUKOM [Jid CTYyACHTA.

Paznuuaror ABa BHUJa YTCHUA; ICPBUYHOC U BTOPUIHOC. Hepeuqnoe - OTW BHUMATCJIBbHOC, HETOPOILIIMBOC
YTEeHHUE, IPU KOTOPOM MOXXHO OCTaHOBMTHCSI HA TPYAHBIX MecTax. [locie Hero He AOJKHO OCTAaThCS HU
OJTHOTO HETOHATHOTO osioBa. ColepkaHue He BCET/a MOXKET ObITh IOHSATHO MOCTIC IEPBUYHOTO YTCHUSL.
3agaua 6mopuyHo2o YTEHUSl TIOJIHOE YCBOSHHE CMBICHA LEJOTo (0 CUETY 9TO YTEHUE MOXKET OBITh U He
BTOPBIM, & TPETHUM HJIH YETBEPTHIM).

IIpaBuia camocTOATEeIbHO Pa0OTHI € JIUTEPATYPOI.

Kak yxe oTMedanock, caMoCcTosITelIbHAsE padoTa ¢ y4eOHUKaMU M KHUTaMH (2 TaKKe CaMOCTOSITEIbHOE
TEOPETUIECKOE UCCIIeIOBaHUE MTPOoOIIeM, 0003HAYEHHBIX MPENOaBaTesIeM Ha JICKIUIX ) — 3TO BaKHel1ee
ycnoBre GpopMupoBaHus y ceOs HaydHOro croco6a no3Hanusa. OCHOBHBIE COBETHI 3€Ch MOXKHO CBECTH K
CIIeTyIOIIHM:

» CocTaBUTh TIepeUYeHb KHUT, C KOTOPhIMH BaMm ciienyeT mo3HakOMHUTBHCS; «HE CTapalTech 3alIOMHUTH BCE,
YTO BaM B Oirkaiiiiee BpeMs He MOHAaJ0ONUTCs, — COBETYET CTYACHTY M MosiofoMy yueHomy I'. Cenbe, —
3aIIOMHUTE TOJILKO, TJE 3TO MOXKHO OThIcKaTh» (Cenbe, 1987. C. 325).

» CaM Takoii repeveHb J0JHKEH ObITh CHCTEMATH3HPOBAHHEIM (UTO HEOOXOAUMO ISl CEMUHAPOB, UTO JIJISI
9K3aMEHOB, YTO NMPHUTOIUTCS AJsl HAMCAaHUs KYPCOBBIX M JIUIUIOMHBIX pa0oT, a uro Bac mHTEpecyer 3a
paMKaMyd oQpHUUUAIBHONH y4eOHOW HEesTeIbHOCTH, TO €CTh 4YTO MOXET pacmuputh Bamry oOmryio
KYJIbTYpY...).

* O0s13aTeNbHO BHINMCHIBATH BCE BHIXOIHBIC IAHHBIE 10 K10 KHUre (ITPU HAIMCaHWU padoT 3TO
MIO3BOJIUT OYE€Hb CIKOHOMHTE BPEMSI).

* PazoOpartbcst uist ceds1, Kakre KHUTH (MM KaKWe TJIaBbl KHUT) cIielyeT MPOYuTaTh Oojiee BHUMATEIBHO,
a Kakye — MPOCTO MPOCMOTPETb.

* [Ipu coctaBieHuH MepeyHel JIUTepaTyphl CleqyeT IMOCOBETOBATHCS C MPENOAABATENIIMU M HAYYHBIMH
PYKOBOIUTEISIMU (MM ke ¢ OoJiee MOArOTOBIEHHBIMH U 3PYAUPOBAaHHBIMU COKYPCHHKAaMH), KOTOPBIE
noMoryT Bam mnydinie cOpueHTHpPOBAThCSI, HA YTO CTOUT O0OpaTHTh OOJIblliee BHUMAaHKE, & HA YTO BOOOIIE
HE CTOUT TPATUTH BPEMHL. ..

*EcTecTBeHHO, BCe NPOYUTAHHBIC KHUTH, YYEOHUKH M CTAaThbU CIEAYET KOHCIEKTHPOBaTb, HO 3TO HE
03Ha4acT, 4TO HAAO KOHCICKTHUPOBATH «BCE MNOAPSAI». MOXKHO BBIIIHCBIBATH KPATKO OCHOBHBIC HACHU
aBTOpa U MHOTAa IMIPUBOANUTDH Hauboiee SAPKHUC U TMTOKA3aTCIbHBIC HUTATHI (C YKazaHUuemM CTpaHI/II_I).

* Ecnin kaura — Bama cobcTBeHHas1, TO TOMyCKaeTCsl 1esIaTh Ha MOJISIX KHUTH KPaTKKUe IOMETKH MJIH XKE B
KOHIIE KHUTH, Ha MyCTBIX CTPAHMIIAX MPOCTO CJAENATh CBOM «IIPEIMETHBIN YKa3aTellby, IJIe OTMEYa0TCsI
HanboJiee MHTEpECHbBIe /sl Bac MbICH M 00s3aTENbHO YKa3bIBAIOTCS CTPAaHUIIBI B TEKCTE aBTOpa (3TO
OYECHb XOPOILUHUI COBET, MMO3BOJISIOMINN SKOHOMUTH BpEMsI U OBICTPO HAaXOIUTh «H30paHHBIE» MECTa B
CaMbIX Pa3HBIX KHHUTAX).

* Eciiu Bwr panbme maio paboTand ¢ HAaydHOM  JIMTEpATypoOHl, TO ClemyeT BBIpaboTath B cebe
CHOCO6HOCTB «BOCIIPUHUMATBY» CJIOKHBIC TCKCTBI; IJIA 2TOI0 JIyT-IHII/Iﬁ IIpUEM — HaAY4YUTBCA «UHUTATh
MEAJICHHOY», KOorAa BaMm MOHSATHO KaX10€ NMPOYMTAaHHOE CJIOBO (@ €CM CIIOBO HE3HAaKOMOE, TO JHOO C
TIOMOIIBIO CJIOBAPS, JIMOO C TIOMOIIBIO MPENoJaBartelis 00s3aTeNIbHO €r0 Y3HATh), U 9TO MOXET 3aHSTh



Hemamoe BpeMs (y KOro-TO — JI0 HECKOJBKUX HEJENb M JIaXKe MECSIICB); OMBIT IMOKA3bIBACT, UYTO IMOCTC
9TOTO CTYJCHT KaKUM-TO «4yJOM» HAaYMHAeT OYKBaJbHO 3arjiaThlBaTh KHWUTU W YyTh JIM HE BUJIETh
«CKBO3b 00JIOKKY», CTOSIIAs 3TO paboTa UM HET...

* «JIubo umTaiite, OO TIEPEIUCTHIBANTE MaTEpUal, HO HE TIHITANTECh YUTATh OBICTPO... Eciu TekcT MeHs
WHTEpEeCyeT, TO YTEHHE, Pa3MBIIUICHIE U Jaxe (aHTa3HpOBaHUE 110 ITOMY TOBOJY CIIMBAIOTCS B CIUHBIN
MPOIIECC, B TO BPEMsI KaK BBIHYXKJCHHOE CKOPOUTEHHE HE TOJBKO HE CIIOCOOCTBYET KauecTBY YTCHHUSI, HO
U HE MPUHOCUT YYBCTBA YJOBJIETBOPCHUsSI, KOTOPOE MBI IOJy4YaeM, Pa3MBIIUISAS O MPOYUTAHHOMY, —
coseryer I'. Cenbe (Cenbe, 1987. — C. 325-326).

* Ectp eme omuH >QQeKTHBHBINA CMOCOO ONTUMH3UPOBATh 3HAKOMCTBO C HAyYHOW JHUTEPaTypod —
CIIeIyeT YBIEYbCS KaKOW-TO WJeel M BCe KHHUT'H IMPOCMATPUBATh C TOYKH 3PEHUS JNaHHOW uaeu. B atom
cily4yae CTyIeHT (WM MOJIOJON YYEHBIH) OymeT Kak Obl UCKaTh apryMEHTBI «33» HIH «IIPOTHUBY»
WHTEpECYyOIIei ero Wjaeu, U OJHOBPEMEHHO OH OyJeT Kak Obl OOIAThCsS C aBTOPaMH 3THUX KHHUT IO
MOBOJTy CBOMX HJICH W pa3MbINUICHUH... [Ipo0iieMa Ui B TOM, KaK HalTH «CBOKO» HJICHO. ..

UreHre HAyYyHOrO TEKCTa SIBIISETCS YaCThIO TIO3HABATENBHOMN ACSITEIHHOCTH. Ee 1enb — u3BIcUcHUE u3
TekcTa HeoOxomumon wuH(popMmaruu. OT TOro Ha CKOJBKO OCO3HAaHHA YHTAIONIAM COOCTBEHHAS
BHYTPEHHSSI yCTAaHOBKA TNPH OOpalleHuH K IeYaTHOMY CIIOBY (HAWTH HYXHBIC CBEICHHS, YCBOUTb
UHGOPMAITUIO TIOJTHOCTHIO MJIM YaCTUYHO, KPUTHUECKU MPOAHATU3UPOBATh MaTepHal U T.I.) BO MHOTOM
3aBUCHT (P (HEKTUBHOCTH OCYIIIECTBISIEMOTO IEHCTBUSI.

BrIensitoT uemsipe 0cCHOBHbBIE YCHIAHOGKU 6 YMEHUU HAYYHO20 MEKCMA.

1. uH(pOPMAIMOHHO-TIONCKOBBIH (3a7a4a — HAHTH, BBIIEIUTh UCKOMYIO HH(POPMAIIHIO)

2. ycamBawomas (yCWiMsi YWTAaTeNs HaNpaBieHbl HA TO, YTOOBI Kak MOXKHO IIOJHEE OCO3HATh H
3aIIOMHHUTH KaK CaMH CBEJICHHSI U3JaracMble aBTOPOM, TaK M BCIO JIOTHKY €r0 PacCy K ICHHIA)

3. aHaIMTHUKO-KpUTHYECKas (YUTATEIh CTPEMHUTCS KPUTHYCCKH OCMBICIUTh MaTepUal, MPOaHATH3UPOBAR
€ro, OIPE/ICIIUB CBOC OTHOIICHUE K HEMY)

4. TBOpueckas (CO37aeT y YUTATENsd TOTOBHOCTh B TOM WJIM MHOM BHUJIC — KaK OTHPABHOW MyHKT JJIs
CBOMX PaCCYXJCHHH, KaKk 00pa3 i JACHCTBHsSI MO aHAJIOTHU U T.N. — UCTIONB30BaTh CYXKICHHUS aBTOPA,
XOJI €r0 MBbICIIEH, pe3yibTaT HaOJIOJCHUS, Pa3padOTaHHYI0 METOJUKY, JOMOJIHUTh WX, MOABEPTHYTh
HOBOI IPOBEPKE).

C HanmuyWeM pa3IUYHBIX YCTAHOBOK OOpAIICHUs K HAyYHOMY TEKCTY CBSI3aHO CYNICCTBOBAHUE U
HECKOJIbKUX 61008 YMEHUA.

1. 6ubarorpaguyeckoe — MpoCMaTPUBAHUE KApPTOYEK KaTajora, peKOMEH/IaTeIbHBIX CITMCKOB, CBOJIHBIX
CIMCKOB JXypPHAJIOB U cTaTel 3a roj| U T.IL.;

2. IPOCMOTPOBOE — HCIOJNB3YETCS JIJIS MOMCKAa MaTepPHajioB, COJACPIKAIUX HYXHYH HH(GOPMAIIHUIO,
0OBIYHO K HEMY MPUOETAIOT Cpa3y IMociie padoThl CO CIMCKAMM JIUTEPATYPhl U KaTajJoraMH, B Pe3yjibTaTe
TAKOro MPOCMOTPA YUTATENb YCTAHABIUBACT, KAKUE M3 HCTOYHUKOB OY/IyT UCIOJIB30BAHBI B JalbHEUIIICH
pabore;

3. O3HAKOMHTENBbHOE — MOJpa3yMeBaeT CIUIOIIHOE, JOCTATOYHO MOJAPOOHOE MPOYTEHHE OTOOPAHHBIX
CTaTeM, TJIaB, OTJCIBHBIX CTPAHUII, 11€JIb — MIO3HAKOMHUTBCS C XapakTepoM HMH(GOpPMAIUK, Y3HATh, KaKUe
BOMPOCHI BEIHECEHBI aBTOPOM Ha PACCMOTPEHHUE, MTPOBECTH COPTHPOBKY MaTepHaa;

4. u3ydJarliee — MpeoJiaraeT JOCKOHaIbHOE OCBOSHHE MaTepraa; B X0JI¢ TAKOr0 YTCHHUS POSBIISICTCS
JIOBEpUE YUTATENIsI K aBTOPY, FTOTOBHOCTh MPUHSATH U3JI0KEHHYI0 MH(GOPMAIIUIO, Peali3yeTCs yCTaHOBKA
Ha MpeJeNIbHO TIOJTHOE TOHUMaHUe MaTepuana;

5. aHATUTUKO-KPUTUYIECKOE M TBOPYECKOE YTCHHE — J[BA BHJA YTCHUS OJIM3KHE MEXIY COOOU TeM, 4TO
Y4acTBYIOT B PCIICHUM HCCIICI0BATEAbCKUX 3amad. IIepBbIii M3 HUX MperojaraeT HarpaBJICHHBINA
KPUTHYECKUN aHaIM3, Kak camMod WHGOpMAIMK, TaK M CIOCOOOB €€ IMOJIyYeHHUS W TOJadd aBTOPOM;
BTOpOE — IMOUCK TE€X CYXJCHUid, (PaKTOB, MO KOTOPHIM HIIM B CBSI3U C KOTOPBIMH, YHTATENh CUHTACT
HY>KHBIM BbICKa3aTh COOCTBEHHBIC MBICJIH.

W3 Bcex pacCMOTPEHHBIX BUIOB YTEHHS OCHOBHBIM JUIS CTYICHTOB SIBJIICTCS M3YyYarollee — HMEHHO OHO

MO3BOJISIET B paboTe ¢ Y4eOHO! JIMTepaTypoil HAKAILTUBATh 3HAHUS B PAa3JIMYHBIX O0MacTsaX. Botr moyemy
MMEHHO 3TOT BHJ YTCHUS B paMKaX y4eOHOW NEATEIbHOCTH JOJ/DKEH OBITh OCBOSH B IEPBYIO OUEPEllb.
Kpome Toro, npu OBJIaJ€HUH JTaHHBIM BHUIAOM YTEHHS (DOPMUPYIOTCS OCHOBHBIC MPHUEMBbI, TOBBILIAIOIINE
3¢ (eKTUBHOCTD PabOTHI C HAYYHBIM TEKCTOM.

1. yrBepxkaeHwmii aBTopa 0e3 mpuBieYeHUs (HaKTUIECKOT0 MaTepraa;

2. llutupoBaHMe — JIOCJIOBHOE BBINKMCHIBAHME W3 TEKCTa BBIACPKEK, H3BJCUYCHUH, Hauboee
CYILIECTBEHHO OTPAKAIOIIMX Ty WK HHYIO MBICJIb aBTOPA;

3. KoHcnekTupoBaHue — KpaTKOE U MOCIIEI0BATEILHOE U3I0KEHHE COJIEPIKAaHUS IIPOYUTAHHOTO.



KoncnekT — clOXHBIH cnoco® W3I0KEHHS COAEp)KaHWS KHUTH WM CTaTbd B JIOTHYECKOU
mocieoBaTeNIbHOCTA. KOHCIEKT akKyMyJupyer B ceOe Mpeaplayliie BHIBI 3alllCH, I103BOJIAET
BCECTOPOHHE OXBATUTh COJEP)KaHUE KHWUTH, CTaTbu. [103TOMYy yMeHME COCTaBISATh MJIaH, TE3UCHI, JENaTh
BBIMMCKH U JPYTUE 3aIUCH ONPEAEAET U TEXHOJIOTHUIO COCTABICHN KOHCIIEKTA.

Memoouueckue pekomenoayuu no COCMABIeHU0 KOHCHeKma:

1. BHuMaTensHO MPOUYMTANTE TEKCT. YTOYHHTE B CIIPABOYHOW IIMTEpaType HEMOHATHBIE cioBa. llpm
3aMucH He 3a0yJbTe BBIHECTH CIIPABOYHBIC IaHHBIE HA MOJISI KOHCIIEKTA;

2. BwigenuTte TIaBHOE, COCTABBTE IJIAH;

3. Kpartko chopmynupyiiTe OCHOBHBIC TIOJOXKEHHUS TEKCTA, OTMETHTE apTyMEHTAIINIO aBTOPA;

4. 3aKOHCTIEKTUpPYWTE MaTepHall, YeTKO ciielyd MyHKTam IutaHa. [Ipy KOHCIEKTHpPOBAaHMM CTapalTech
BBIPa3UTh MBICIh CBOUMH CJIOBAMHU. 3aIIUCH CIEAYET BECTH YETKO, SCHO.

5. I'pamotHO 3anmceIBaiiTe uTaThl. L{UTHPYS, yAUTHIBaliTE JAKOHUIHOCTD, 3HAYMMOCTH MBICITH.

B TekcTe koHCIEeKTa XKenaTelbHO MPUBOANUTE HE TOJBKO TE3UCHBIE MOJIOKEHUS, HO U UX JT0Ka3aTeIbCTBA.
[Tpu odopmileHNH KOHCHEKTa HEOOXOJMMO CTPEMHUTHCS K €MKOCTH KaKIOro IMpeuIosKeHHs. MBICIu
aBTOpa KHUTH CIEAyeT M3JaraTth KpaTko, 3a00TsICh O CTHIIE W BBIPA3UTEIBHOCTH HANHMCAaHHOTO. Ymcio
JTOTIOTHATENNBHBIX DIIEMEHTOB KOHCIEKTa JOJDKHO OBITH JIOTHYECKH OOOCHOBAHHBIM, 3allACH JIOJDKHBI
pacnpenensaTbCs B OINpPENeNeHHOM IOCIeN0oBaTeIbHOCTH, OTBEYAIOIIeH JIOTHYECKOW CTPYKType
npousBeneHus. [Jig yTOUHEeHUS U TOTIOTHEHUST HEOOXOIUMO OCTABIISATE TIOJISL.

OBnaneHne HaBBIKAMH KOHCIIEKTHPOBAHUS TpeOyeT OT CTYAEHTa IEeNeyCTPEMIICHHOCTH, TTOBCETHEBHON
CaMOCTOSITETIbHOM PabOTHI.

IIpakTHYeckue 3aHATHA.

st Toro 9TOOBI MpaKTUYECKHE 3aHATHS MPUHOCKIIA MaKCUMATBHYIO MOJIB3Y, HEOOXO0IUMO TIOMHUTb, YTO
YOPpAKHCHUE U PCIICHHUC 3aaa4 IMPOBOAATCA IO BBIYMUTAHHOMY Ha JICKIHUAX MAaTCpUally U CBA3aHbI, KaK
MPaBUIIO, C IETATBFHBIM Pa300poM OTIENBHBIX BOTIPOCOB JIEKIIMOHHOTO Kypca. CleayeT moJ4epKHyTh, 4TO
TOJIBKO TIOCIIe YCBOCHHUS JISKIIMOHHOTO MaTepuaia C ONpeNeJICHHON TOYKH 3peHus (a MMEHHO C TOH, C
KOTOpPOW OH W3JaraeTcs Ha JIEKNHAX) OH OyJeT 3aKpeIUIIThCd Ha TMPAKTHUYECKHX 3aHITHAX KakKk B
pe3ynbTaTe OOCY)KICHHS M aHANM3a JICKIIMOHHOTO MaTeprana, Tak U ¢ MMOMOIIBIO PEIICHHs TPOOIEMHBIX
CHTyaHHﬁ, 3aaa4. HpI/I OTUX YCJIOBHUAX CTYACHT HE TOJIBKO XOpOIIO YCBOUT MaTcpuall, HO U HAYUUTCA
MPUMEHATh €T0 Ha MPAKTHKE, a TaKXkKe IMOJYYUT JOTMOJHUTEIhHBIA CTHMYN (M 3TO OYEHb Ba)KHO) IS
aKTHBHOM MPOPabOTKH JIEKITUH.

HpI/I CaMOCTOATCIIBHOM pPCIICHUU 3a/lad HYXHO O6OCHOBBIBaTB Ka)i()jlblﬁ oTan pCeHICHUsA, HUCXO0OsA U3
TEOPETHUYECKUX IOJIOKEHUH Kypca. Eciu cTy/IeHT BUIUT HECKOJIBKO MyTeH pelieHns mpooiieMsl (3a1a4n),
TO HYKHO CPaBHHTH UX U BBHIOPATh CaMblil panoHaNbHBINA. [lone3Ho 10 Havana BRIYUCIEHUN COCTaBUTh
KpaTKuil IJIaH pelieHust npoOiemsbl (3agauu). Pemmenue mpoOleMHBIX 337ad WIM MPUMEPOB CIEoyeT
W3JaraTth IOAPOOHO, BBIYHCIICHHS pacrojiaraTh B CTPOTOM TIOPSAKE, OTHENsAs BCIIOMOTAaTelbHBIC
BEIUMCIIEHHUS OT OCHOBHBIX. PeleHns mpu HEOOXOIWMOCTH HYKHO COIPOBOXKIATh KOMMEHTApHUsIMHU,
CXeMaMH, YepTeXKaMU U PUCYHKAMH.

CrnenyeT HOMHUTh, YTO PEIICHUE KaKIOW y4eOHOW 3ajavyd JIOJDKHO JOBOAMTHCSA 1O OKOHYATEIBHOIO
JIOTUYECKOTO OTBETa, KOTOPOro TpeOyeT YCIOBHE, M TI0 BO3MOXKHOCTH C BBIBOJIOM. llodydeHHBIH oTBET
CIIEZIyeT MPOBEPUTH CIocO0aMU, BBITEKAIOIIMMHU M3 CylIecTBa JaHHOU 3anaun. [lomezHo Taxxke (eciu
BO3MO)KHO) peliaTh HECKOJLKUMU CHOCOG&MI/I U CpaBHUTH IIOJYUYCHHBLIC PE3YyJIbTAThI. Pemenue 3a1a4
JTAHHOTO THIA HY>KHO MPOJI0JKATH JI0 TPUOOPETEHUS TBEPABIX HABBIKOB B X PEIICHUH.

Camonposepka.

Ilocre m3yueHws oOmMpeAeNeHHOW TEeMbI IO 3alucsiM B KOHCIEKTE W Y4eOHWKY, a TakKe peIIeHHus
JIOCTaTOYHOI'O0 KOJMYECTBA COOTBETCTBYIOIIMX 3aJad Ha MPAKTHUYECKUX 3aHATUAX M CaMOCTOSTEIBHO
CTYJIEHTY pEKOMEHAYeTCA, HCIONb3yd JHCT OINOPHBIX CHUTHAJIOB, BOCIHPOM3BECTH 1O MaMATH
ompeeseHus, BRIBOIBI (hopmyit, GOpMYITHPOBKY OCHOBHBIX TTOJIOKECHHH U JOKA3aTEILCTB.

B citydae He0OX0IMMOCTH HYXKHO €Ille pa3 BHUMATEIbHO pa3o0paThcs B MaTepuale.

MHorna HeAOCTaTOYHOCTH YCBOEHHUS TOTO WJIM MHOTO BOIIPOCA BBICHAETCA TONBKO NpPHU H3YYEHHU
JANbHEWIIero marepuaia. B 3ToM cimyyae Hamo BepHYTHCS Ha3aJ M TOBTOPUTH IUIOXO YCBOEHHBIN
Marepuall. BaxkHbIl KpUTEPUIl YCBOEHHUS TEOPETHYECKOrO0 MaTephayia - YMEHHUE pelaTh 3aJadyd WU
MIPONTH TECTUPOBAHUE IO MpOWJIEHHOMY Marepuany. OmHAKoO cleAyeT MOMHHUTb, YTO IPaBHIIBHOE
pelIeHNne 331a4l MOXKET IMOJYYHUTHCS B pe3yJIbTaTe MPUMEHEHHs MEXaHHMYECKH 3ayueHHBIX (opMmyn Oe3
IMOHMMAaHUA CYIHTHOCTHU TCOPETUICCKUX MTOI0KEHUH.

KoncyiabTanun

Ecnu B mpouecce camMOCTOSTENbHOW padOTHl Hall M3yYE€HHEM TEOPETHYECKOro MaTepuaia WM HpU
pelIeHny 3a7iad y CTyAEHTa BO3HHKAIOT BOMPOCHI, Pa3pelinTh KOTOPHIE CAMOCTOATENBHO HE yJaeTcd,



HE00XOMMO 00paTUTHCS K IIPEIoaBaTeNo Ul NOIy4YEHHUs Y HErO pa3bsCHEHUH WK yka3aHuil. B cBoux
BOIIPOCaxX CTYAEHT IOJDKEH YEeTKO BBIPA3UTh, B YEM OH HCIIBITBIBAET 3aTPYyAHEHMs, XapakTep 3TOro
3aTpyIHEHHs. 3a KOHCYyJbTallMel ciexyeT oOpamarscsi W B clydae, €ClIM BO3HUKHYT COMHEHHS B
MPaBUIBHOCTH OTBETOB HA BOIPOCHI CAMOITPOBEPKHU.

IloaroroBka K 3k3aMeHaM H 3a4eTaM.

Wzyuenne MHOrux oOwEenpo(ecCHOHAIBHBIX U CHEHMANbHBIX AMCLHUIUIMH 3aBEPIIACTCS 3K3aMEHOM.
[TogroroBka K DJK3aMEHY CIIOCOOCTBYET 3aKpeIUICHHIO, YIIyONeHHI0 M OOOOIIEHHIO 3HAHMH,
NOJy4aeMbIX, B Ipouecce OOydeHHs, a TaKKe NPUMEHEHHIO MX K PELICHUI0 NPAaKTUYECKUX 3azad.
l'oToBsCE K DJK3aMeHy, CTYAEHT JHMKBUAUPYET HMEIOUIMecs MNpoOensl B 3HAHMSX, YIIyOJser,
CHCTEMAaTH3UPYeT U YIOPSAOYMBAET CBOM 3HaHMs. Ha sk3aMeHe CTyOeHT AEMOHCTpUpPYET TO, YTO OH
npuoOpen B mpoiecce 00ydeHHs: IO KOHKPETHOM y4yeOHON TUCIUILINHE.

OK3aMEHAIlMOHHAsl CecCusl - 3TO Cepus SK3aMEHOB, YCTAHOBJICHHBIX Y4YEOHBIM IIaHOM. Mexay
sk3aMeHamu wuHTepBan 3-4 nua. He cmemyer mymarts, uro 3-4 OHS AOCTaTOYHO MAJISl yCIEIIHOW
MOJTrOTOBKH K DK3aMEHaM.

B 5tu 3-4 nHA HyXHO CHCTEeMaTH3HpOBATh YK€ HMemoluecs 3HaHUS. Ha KOHCydbTanuu mnepen
9K3aMEHOM CTYJCHTOB II03HAKOMST C OCHOBHBIMH TpPEOOBaHMSIMH, OTBETAT HAa BO3HHUKIINE Y HHX
Bompockl. [loaToMy mocemieHne KOHCYIbTalid 0053aTeIbHO.

TpeboBaHus K OpraHu3aliy MOATOTOBKH K 9K3aMEHaM T€ K€, YTO M IPH 3aHATHAX B TEUCHUE CEMECTPa,
HO COOJIOAATHCSI OHM JOJDKHBI Oosee cTporo. Bo-nepBeIxX, 0UeHb BaXKHO COOJIIOZICHUE peKuMa JHS; COH
HEe MeHee § 4acoB B CYTKH, 3aHATHS 3aKaHUMBAIOTCS HE TMO3/Hee, 4eM 3a 2-3 yaca 10 cHa. OnTuManbHOe
BpeMsI 3aHATHH, OCOOCHHO IO MaTeMaTHKe - YTPEHHUE U JHEBHBIC Yackl. B mepepbiBax MEXIy 3aHITUSAMH
PEKOMEHIYIOTCSl NPOTYJIKHM Ha CBEXEM BO3AYyXE, HEYTOMHTENIbHBIC 3aHATHS CIOPTOM. BO-BTODBIX,
HaJIMYMEe XOPOIIUX COOCTBEHHBIX KOHCIIEKTOB JieKIUi. Jlake B TOM ciydae, eciii Obuia MpOoIMyIleHa
Kakas-muobo JIeKIusi, He00X0AMMO BO BpeMsi €€ BOCCTaHOBUTH (Tepenucars ee Ha Kadeape), o0aymars,
CHSTH BO3HMKILHKE BOIPOCH I TOrO, YTOOBI 3allOMHHAaHUE MaTepuaia OblJIO OCO3HAHHBIM. B-TpeThux,
IpY MTOATOTOBKE K 9K3aMEHaM y CTYAEHTA JOJKEH OBITh XOPOIIUil ydeOHUK MIIM KOHCIEKT JIMTEPATYPHI,
NPOYMTAHHOW MO YKa3aHWIO TNpEnojaBarelii B TEYCHHE CEMecTpa. 31eCh MOXHO J(PPEKTHBHO
HCIIOJIb30BATh JIMCTHI OMMOPHBIX CUTHAJIOB.

Brauane cienyer mpocMOTpeTh BeCh MaTepHal 1o cAaBaeMol AUCHUILIMHE, OTMETUTD U1 ce0s TpyIHbIE
Borpocel. O0s3aTeNlbHO B HUX pa3o0paThea. B 3akimodeHue eme pa3 I1eliecooOpa3HO TMOBTOPUTH
OCHOBHBIC ITOJIOKCHUA, UCIIOJIB3YA ITPU 3TOM JIMCThI OIIOPHBIX CUTHAJIOB.

CucremaTnueckass MOATOTOBKA K 3aHATHAM B TEUYEHHE CEMECTpa II03BOJMT MCIIOIb30BATH BPEMS
9K3aMEHALMOHHON CECCHHM JAJISl CHCTEeMAaTH3aluy 3HaHUH.

IIpaBuia noAroTOBKH K 3a4eTaM M IK3aMeHaM:

* Jly4me cpa3y COpHEHTHpPOBATHCS BO BCEM MaTepHalie M 0053aTeNIbHO PACHONOXKUTh BECh MaTepHal
COIVIACHO 3K3aMEHALIMOHHBIM BOIpocaM (WIM BOHpocaM, oOCyXJaeMbIM Ha CEMHHapax), 3Ta pabora
MOJKET 3aHSTh MHOT'O BPEMEHH, HO BCE OCTAILHOE — 3TO YK€ TEXHHUYECKHE JIeTalu (TJIABHOE — 3TO
OpUEHTHPOBKA B MaTepuaie!).

* Cama MOArOTOBKa CBs3aHa HE TOJBKO C «3amoMUHaHueM». lloAroroBka Takxke mpexanojaraeT H
MePEeOCMBICIIEHUE MaTepHaia, 1 JaKe pacCMOTPEHUE albTEPHATHBHBIX HIICH.

¢ I'oTOBUTH «amaprajkuy IMOJIE3HO, HO IMOJb30BATHCA MMU PHUCKOBAHHO. I'maBHBIM CMBICT IOArOTOBKH
«UIMaprajok» — 3TO CUCTEMATH3aLUs U ONTUMH3ALUS 3HAHUHM 10 JaHHOMY IpPEeAMETY, YTO caMo 1o cede
NPEKPacHO — 3TO OYEHb CJIOXKHAsA M BaKHas IJsl CTyZAeHTa paboTa, Oojee CIOXKHAs M BaKHAs, YeM
MPOCTOE TOTJIONIeHUe Macchl yueOHOl nHdopMaru. Eciiu cTyZeHT caMOCTOSTENBHO TIOJOTOBHII TAKUE
«UImaprajiku», To, CKOpee BCEro, OH M 9K3aMEHBI caBaTh OyneT OoJjiee YBEpEHHO, TaK KaKk y HEro yxe
chopmupoBaHa 00111ass OPHEHTHPOBKA B CIIOKHOM MaTepualie.

* Kak 3T0 HHM TapajoKcanbHO, HO HCIOJIE30BAHHE «IINMAPTajiOK» YacTo IMO3BOJSET OTBEUYAIOIIEMY
CTYJEHTY JIy4Ille IeMOHCTPUPOBATH CBOU MO3HAHMS (TOYHEE — OPUEHTHUPOBKY B 3HAHUSAX, YTO HAMHOTO
Ba)KHEE 3HAHUS «3aTIOMHEHHOTO» U «TYT K€ 3a0bITOro» mocje cAayy SK3aMeHa).

» CHayana CTyJIeHT JIOJDKEH MPOJIEMOHCTPUPOBATH, YTO OH «YCBOWII» BCE, YTO TpeOyeTcs Mo mporpamme
00ydeHus (MU O TIPOTrpaMMe JTaHHOTO IPEToaBaTelsl), W JIMIIL IIOCIEe dTOTO0 OH BIIPABE BHICKA3ATh
WHBIE, KEJIaTeIbHO apryMEHTUPOBAHHbIE TOUKH 3PCHHUSI.

IIpaBuia HaMMCAHMA HAYYHBIX TEKCTOB (pedepaToB):

* BaxxHo pazoOparhcsi cHadana, KakoBa UCTUHHAS 1e)ib Ballero Hay4yHOro Tekcra - 3TO IMOMOXKeT Bam
pa3yMHO pacTpe/ielIuTh CBOM CHIIBI, BPEMs H.

* Baxxno pazoOpatscsi, kTo OyaeT «unTtareiaem» Bamieid paboThI.



* Ilucate ceprezHble pabOTHI cleAyeT TOTJa, KOrJa €cTh O 4YeM IMHCaTh M KOIr/la €CTh HacTPOECHHE
MONEUTBECA ~ CBOMMH paccyxaeHusMu. * [lucaTh criemyer sICHO W TOHSTHO, CTapasch OCHOBHBIE
MOJIOKEHUsT (POPMYNHUPOBATh YETKO U HEABYCMBICICHHO (YTOOBI M CaMOMy TOHSTHO OBLIO), a TakKe
CTpeMsICh CTPYKTYPHPOBaTh CBOM TeKcT. Kaxaplil pa3 Hajo mpencTaBisTh, YTO Balll TEKCT OyAET KTO-TO
YUTaTh W €My 3aXO04eTcsl COPHEHTHPOBATHCS B HEM, OBICTPO HAXOOUTh OTBETH HA HHTEPECYIOIIHE
BOIIPOCHI (3a0IHO TPEICTaBbTe ce0sS Ha MECTE TaKOro 4ejoBeka). IloHsITHO, 4uTO paboTa, HANMCAHHAS
«CIUTOIIHBIM TEKCTOM» (6€3 3arojoBKOB, 0€3 BbIAETICHUS KPYIHBIM IIpH(TOM Hanbosiee BaXKHBIM MECT H
T, T.), Y KyJbTypHOTO 4YHWTaTeNs MAODKHA BBI3BIBATH OpE3TNIMBOCTh M JAXKE MKAJIOCTh K aBTOPY
(MCKITFOUEHUST COCTAaBISIIOT HEKOTOpPHIE JAPEBHUE TEKCTHI, KOTJAa M JKaHp OBUT MHOM M K TeKCTaMm
OTHOCWJINCh HWHaye, Ja M CaMUX TEKCTOB OBUIO TOpa3fo MeEHbIlE — HE TO, YTO B JIOXY
«H(pOPMALIMOHHOTO B3PHIBA» M COOTBETCTBYIOIIECTO «MHPOPMAITHOHHOTO MYCOPay).

* O6BeM TeKCTa U pa3IudHbIe 0(DOPMHUTEIBCKHE TPEOOBAHUSA BO MHOT'OM 3aBUCSAT OT MPUHATHIX HOPM.

» Kak coznate y cebs moaxojsiuee TBOPUECKOE HACTPOEHHE AJsl padOTHl Haj HAyYHBIM TEKCTOM (Kak
HaTH «BOOXHOBeHHE»)? Bo-mepBbIX, NOKHA OBITH WAEd, a A 3TOrO0 HYKHO HAY4YHUThCS JHOO
OTHOCHUTBCS K Pa3HBIM SIBICHHAM U (akTaM HECKOJBKO KPUTHYECKH (CBOS Wes — KaK HWHas TOYKa
3peHus), TM00 HAYYUTHCS YBIEKAThCS KAKWUMH-TO W3BECTHBIMH WAEAMHU, KOTOPBIE HYKIAIOTCS B
JopaboTKe.

Hanee MOHO B3sTh 4TO-TO U3 MP no nucuuiimHe, oTHOcseecs: K KOHKpeTHbIM BugaM CPC Ha naHHOM
JUCITATITAHE.

3.Camocmosamenvnasn paboma cmyoenmos no oucyuniune «<bUMOTEXHOJIOI U51»

Ne | Ha3BaHue TEMEBI 3aHATHS Bug CPC

/1
CPC (1o Buziam y4yeOHbIX 3aHsaTHIH) 84

1 buortexHosorus kak Hayka u cepa Ipou3BOICTBA. Hanucanue pedepaToB, npe3eHTalyu,

pelLIeHNE CUTYaIMOHHBIX 3a1a4.

2 BrooOBEKTEI Kak CpeACTBO TNPOM3BOACTBA JICKAPCTBEHHBIX, | Hammcanue pedepartos, mpeseHTaNiH,
NpoUIaKTHYECKUX U JUArHOCTHUECKHUX MPENapaToB. pelIeHNE CUTYaIMOHHBIX 3a1a4.

3 CoBepIIeHCTBOBaHHE M co3/laHHMe OnooObekToB Mertonamu | Hammcanue pedepaToBs, mpe3eHTaIm,
MyTareHes3a, CeJICKINH, KJICTOYHOH ¥ TeHHOH HH)KCHEPHHU pelIeHNE CUTYaIMOHHBIX 3a1a4.

4 PexomOunanTHBIe Oenky 1 noiunenTtuasl. Hopmodiopsl, Hanmcanue pedepaTos, npe3eHTaIm,
NpOOMOTHKH, CUMOMOTHKH, 3yonoTnku. Knaccudukanms, pelIeHNe CUTYaIl[MOHHBIX 3a/1a4.
crocoOsI moxy4eHus. IMMoOMIn30BaHHEIE OMOOOBEKTHI B
YCIOBUSIX NMpou3BoAcTBa. O0MIIe BONPOCH OMOXUMHUYECKOM
OHOTEXHOJIOTHH.

5 O61u1He BOMpockl 0MOXUMUYECKOH OMOTEXHOIOTHH. Hanmcanue pedepaToB, npe3eHTaIui,

pelIeHne CUTYallMOHHBIX 3a/1a4.

6 KyabTypsl pacTUTENBHBIX KIETOK U MOJYYCHUE Hanucanue pedeparos, npe3eHTanui,
JICKAPCTBEHHBIX BEIIECTB pelIeHne CUTYallMOHHBIX 3a/1a4.

7 BrotexHosorus u mpoodaeMbl 3KOIOTHH U OXPaHBI Hanmcanue pedepaToB, npe3eHTaIui,
OKpY’KaIOIeH Cpebl pelIeHne CUTYallMOHHBIX 3a/1a4

8 MMMyHOOGHOTEXHOIOTHS KaK OAMH U3 pa3feioB Hanmcanue pedepaToB, npe3eHTaIHiH,
OHOTEXHOJIOTHH pelIeHne CUTYallMOHHBIX 3a/1a4

9 IlepcnexTuBs! pa3BuTHs 6HoTexHOIOrHH B X XI Beke. Hanmcanue pedepaToB, npe3eHTaIui,

pelIeHNe CUTYaI[MOHHBIX 3aa4.
[ToaroroBka Kpyrmioro croia
CPC no npoMexyTouHoi arrectanuu 34 [ToaroroBka K s5K3aMeHy
CPC (MUTOI'O) 118

4.Kpumepuu ouenueanus camocmoameapHoll padomsl Cmyo0eHmos no OUCUUnIune
«BUOTEXHOJIOI' U51»

CaMocTosiTennbHasT paboTa CTYACHTOB MPEAyCMOTPEHa NporpaMMmoi ais Bcex ¢GopM OOydeHHsS |
OpraHM3yeTCs B COOTBETCTBUH C pabouell mporpaMMon TUCHHUILTUHBL. KOHTpPOIL BBIOJHEHHS 3a/IaHUN
Ha CPC ocyrmecTBiseTcs mpernogaBaTelieM Ha KOKIOM MPAKTHISCKOM 3aHSITHH.

Onenka Kpurtepuu oneHKu

3aureHo BricTaBisieTcss CTYINEHTY, eciu paboTa BBITIONHEHA CAaMOCTOSITEIbHO, COAEpIKaHHUe
COOTBETCTBYET TEMe UCCIIeIOBaHNsA, O(OPMIICHHE COOTBETCTBYET MPEIBSBIIEMBIM

TpeOOBAaHUAM U CTYACHT MOXKET KPAaTKO MOSCHUTH Ka4eCTBEHHOE COAep)KaHue PabOoTHI.




He 3aureno |[BeicTaBisieTcss CTyJICHTY, €CJIM MMCIOTCS IMPH3HAKH OJHOTO W3 CICIYIONIMX IYHKTOB:
opopMIICHHE HE COOTBETCTBYET NPEIBIBISIEMBIM TpeOOBaHHSM, COAEpKaHHe PabOTHI HE

COOTBETCTBYET TEME, CTYAECHT HE MOXKET IOSACHUTL COACPIKAaHNE pa6OTLI, HEC MOXKCT OTBCTUTH
Ha TOCTABJICHHBIC BOIPOCHI




