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1 Heau u 321244 U3yYeHUs1 TUCHHUILIMHBI (MOTYJIs1)

1.1 Ileab 0CBOEHUA TUCUUILIUHBI

[enpro ocBOCHHS AUCIUILTNHBI « MEAUIIMHCKAS U IPOMBITIIICHHAS! OMOTEXHOJIOTUS SIBIIS-
ercss GOpMHUPOBAHUE Y CTYJIEHTOB MPO(EeCCHOHATBHBIX KOMIETEHIIUMN B OTPACIISIX MEAUITUHCKON
Y TIPOMBIIIJICHHOW MUKPOOHMOJIOTHH, a TAKXKE IKOJIOTHYEeCcKoi OnoTexHomoruu. B mporecce 00y-
YEHUsI MPOUCXOIUT 3HAKOMCTBO OOYYAIOIIMXCS C MOCASAHUMH JOCTIKCHUSIMH B 00J1acTH OWO-
TEXHOJIOTHHM Ha OCHOBE IMPOIIECCOB KYJIHTHUBHPOBAHUS MHUKPOOPTaHU3MOB, MHOT000Opa3ue KOTo-
PBIX, KaK 10 YPOBHIO MOP(OTeHeTUUECKUX (PaKTOPOB, TAK U MO PA3HOOOPA3UI0 METAOOTMIECKUX
MIPOIIECCOB, TIO3BOJISIET PEIIATh CaMbI€ CIIOKHBIE U TIEPCIIEKTUBHBIC OMOTEXHOJIOTHIECKIE 33 IaUH.
[ToapoOGHO paccMaTpUBarOTCS BOIMPOCHI, CBSI3aHHBIC C Kiaccudukaiuerd OMOTEXHOJOTHUYECKHUX
MIPOU3BOJICTB MO BUaM MPOAYKIIHH, a TAKXKE TI0 TUITY UCIIOIB3yEMOT0 Tiporiecca M 000py10BaHus.
[ToxazaHa BO3MOXXHOCTh UCIIOJIb30BAaHUSI MUKPOOPTaHU3MOB JJIS TOJyYeHUs OUOIpenapaToB Me-
JTUIAHCKOTO, IPOMBIIIJIEHHOTO U CEIbCKOX035MCTBEHHOI'O Ha3HAYCHHUS.

1.2 3agaun AMCHUILINHBI

OcHOBHBIE 33/1a4U TUCIUIUIMHEL. C(HOPMHUPOBATH Yy CTYICHTOB: CIIOCOOHOCTH PUMEHSTH
Ha TIPOM3BOJICTBE COBPEMEHHBIE METOJIBI 00pabOTKH, aHAIW3a W CHMHTE3a IOJICBOM, TIPOU3BOJI-
CTBEHHOM W JTaOopaTOpHON OMOJIOTHYECKOM HH(POPMAIIUH, INIAHUPOBAThH U MIPOBOJAUTH MEPOTIPHU-
STHSI 110 JJAOOPATOPHBIM HCCIIEIOBAHUSAM, OIICHKE COCTOSHUS, OXpaHe MPUPOIHONU Cpeabl U BOC-
CTaHOBJICHUIO OMOPECYPCOB; PACCMOTPETh TEOPETUUECKUE M MTPAKTUIECCKIE OCHOBBI OMOTEXHOJIO-
TUU U KYJbTUBUPOBAHUS MHKPOOPTAHU3MOB C IEJIbI0 JTaJbHEHIIIETO MOTYYEHUSI U TPUMEHEHUS
OmorpenapaToB Ha UX OCHOBE, CPOPMUPOBATH Y OOYIAIOIINUXCS TIPEICTABICHUS O BO3MOXHOCTH
WCITIOJI30BaHUS OMOTEXHOJOTUYECKUX METOJO0B B MPOMBIIUICHHOCTH, MEIUIIMHE, CETCKOM XO-
35ICTBE.

1.3 MecTo qucuMn/IMHbI (MOIYJisl) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

Juctummmaa «MequinuHCKas U MPOMBIIUICHHAs OMOTEXHOJOTHS» OTHOCUTCS K YacTH,
dbopMupyeMoil yuacTHUKaMu 00pa3oBaTeNbHbIX OTHOIIEHUH bioka 1 «ducuuniauael (MOZYIH)»
y4eOHOro IJIaHa.

Kypc «MeaunuHckast ¥ mpoMBbIIIieHHAs OMOTEXHOJIOTHSY BaXKEH ISl CTYI€HTOB-MUKPO-
OMOJIOTOB, CHEIUATU3UPYIONTUXCSI B 001aCTH OMOTEXHOJIOTHU U OO0IIel MukpoOuonoruu. s
YCBOEHUS Kypca CTYJSHTY HEe0OXOAMMO OPUEHTHPOBATHCS B TIpoOIeMax 001Iei MUKpOOHOJIOTHH,
OMOXHWMHH, TEHETUKH MUKPOOPTaHU3MOB. VIMETh HaBBIKM CaMOCTOSITEIbHON PabOThI C IUTEpaTy-
pOMi, BKIItOUAs TIEPUOIUYCCKYIO HAYUHYIO JTUTEPATYPy MO OaKTEPHOJIOTUN M OMOTEXHOJIOTHH, a
TaK)kKe HaBBIKM PAaOOTHI C AJIEKTPOHHBIMU CpeACTBaMU WHMOpMaIuu. M3ydeHuto JUCIUTIIMHBI
MPEAIIeCTBYIOT TaKUE NUCLMIUIMHBI, Kak «MartemaTuka», «Xumusy, «l'eHeTHKa U CeNeKIus»,
«buoxumusny, «MonekynspHas Ouonorus», «Mukpoduonorus», «Bupyconorus». MaTtepuais
JUCITUTUIMHBI UCTIONB3YIOTCS CTYJICHTAMH B HAYYHOU paboTe MpH MOATOTOBKE BHIMTYCKHON KBaJIH-
¢dbukannoHHON pabOTHl U KpaliHe BaXKHBI B OCYIIECTBICHUU MTPAKTUYECKON JESTEIbHOCTH CIICIIN-
anucta OMosora, CreUATU3UPYIONIETOCs B 00JIaCTH MUKPOOUOJIOTHU ¥ OMOTEXHOJIOTHH.

1.4 IlepeyeHb MJIAHMPYEMBIX Pe3yJabTATOB 00y4eHHs MO AMCUMILIMHE (MOAYJIIO), CO-
OTHECEHHBIX ¢ MVIAHUPYEMBIMHU Pe3yJIbTaTaMH OCBOEHHsI 00pPa30BaTeIbHOI MPOrpaMMbl

N3yuyenne manHON ydeOHON NUCUMIUIMHBI HAIpaBiieHO Ha (opmupoBaHue y oOydaro-
HIMXCS CIAETYIOMNX KOMIETECHIINMN:

KOZ[ 1 HAMMCHOBAHUC

Pe3ynbTathl 00y4eHHUS MO TUCIUTUTHHE
HHMKaTopa* Y Y et

ITK-3 CniocobeH opueHTUPOBATHCS B OCHOBHBIX TOHATHUSX U TEOPUSX OMOJIOTHH, OHOJIOTHYECKHX 3aKOHAX U 3aKOHO-
MEPHOCTSX Pa3BUTHS OPraHUYECKOr0 MUPa, M UCII0JIb30BaTh 3TH 3HAHUS B TPOPECCHOHAIBHON JIEITeIbHOCTH, J1abopa-
TOPHBIX UCCIIEJOBAHMSX M PEATU3AIMH HAYYHBIX IIPOEKTOB B 001aCTH OMOTEXHOJIOTHH, CEJIBCKOTO X03IHCTBA U OXPaHbI
IPUPOJBL.

HUIIK-3.1. Bnaaneer ¢hyHmameH- 3HaeT COBPEeMEHHBIC IPEACTABICHUS O CTPOCHUN U (PYHKIIMOHUPOBAHHHA MUKPOO-
TaJbHBIMU MOHITUSIMU U TEOPE- HOT0 OMOCHHTETHYECKOT'O aIlapara, OCHOBHBIX IIPOIYKTaX MUKPOOHOTO CHHTE3a,
THYECKUMH 3HAHUSIMH OHMOJIOTHH 1 crioco0ax uX MOTYYCHHUS U TPUMEHEHHUS B IPOMBIIIUIEHHOCTH, MEIUIINHE U CEITb-
H KOJIOTHH. CKOM XO3SHCTBE




Kon u HanmenoBaunne
HHAMKAaTOpa*®

Pe3ynbraThl 00y4eHUS 10 TUCIUILIMHE

YMeeT caMOCTOSTENFHO HCCIE0BATh MUKPOOPTaHU3MBI TPOAYLIEHTHI, IPOBOIUTH
UX KyJIbTHBUPOBAaHHUE, XPAHEHNE, UCTIBITHIBATH AKTUBHOCTH B OTHOILCHUH JIPYTUX
MHKpPOOPTaHU3MOB M KCEHOOMOTHKOB

BnaﬂeeT HaBbIKaMU NOATI'OTOBKU, TOCTAHOBKH U YUCTa PC3yJIbTATOB MI/IKp06I/IOJ'IO-
TUYCCKUX SKCIECPUMCHTOB 110 TPUMEHCHUIO OHOMacCHI MUKPOOPraHnu3MoB U IIPO-
AYKTOB MeTabonu3Ma

UIIK-3.2. Brageet coBpeMeH-
HBIMH [IPEACTABICHUSIMHE O 3aKO-
HOMEPHOCTSIX Pa3BUTHUSI OpraHH-
YEeCKOro MHpA.

3HaeT COBPEMCHHBIC IPEICTABICHHUS O 3aKOHOMEPHOCTSX Pa3BUTHSA OpraHHYe-
CKOTO MHUpa, B3aUMOICHCTBUN MUKPOOPTAaHU3MOB JIPYT C IPYTOM H OKpPY KaIOIIeH
cpeaoi

YMeeT nonydars OnoMaccy MUKpPOOPTaHU3MOB, KOHIIEHTPHPOBATh, OLICHUBATD €i
IIPOLYKTUBHOCTh

BrageeT HaBbIKaMH MOJYUICHHUSI OHOIIPENapaToB HX OMOMAacChl MEKPOOPTaHH3MOB

HIIK-3.3 YMeeT UCIoas30BaTh
3HaHHE 3aKOHOMEPHOCTEl OHOIIO0-
THYECKHUX MPOIIECCOB U SIBJICHUH,
JUTS TIOJTOTOBKY HAYYHBIX MPOCK-
TOB M HAYYHO-TEXHUYCCKHUX OTYe-
TOB B 001aCTH OMOTEXHOJIOTUH,
CEJIBCKOTO XO03SMCTBA M OXPaHbI
TIPUPOIBL.

3HaeT crocoObI MPUMEHEHHUS] OMOMACCHl MEKPOOPTaHU3MOB M ITPOAYKTOB MeTabo-
JIM3Ma B IPOMBIIIIEHHOCTH, METUIIHE, CEIIbCKOM XO03sHCTBe

YMeeT BBHINOMHATh HAay4YHBIE IMPOEKTHI B 00JIACTH KyJIbTHBHPOBAHMS OaKTepHid-
IPOAYIIEHTOB, UCIIOIB3yEMbIX B ONOTEXHOJIOTUH, METUIIMHE, CEIbCKOM X035 CTBE
U OXpaHe IPUPOIBI

Bna;:[eeT HaBbIKaM# IMOATOTOBKHU HAYYHBIX IMMPOCKTOB U HAYUYHO-TEXHUYCCKUX OT-
4€TOB

IK-4 Crocoben MMPUMCHATH Ha MPOU3BOACTBE COBPEMEHHLIC METO/IbL 06pa60TKI/I, aHaJIM3a U CHHTC3a HOJ'IeBOﬁ, npous-

BOJICTBEHHOM U J1abopaTopHOH 61O

JIOrnIecKor nH(popManny, MIaHNPOBATh U MTPOBOAUTE MEPOIPHSTHS IO JTa00paTOp-

HBIM HMCCJICAOBAHHUAM, OLICHKE COCTOSAHNA, OXPAHC HpPIpOZ[HOﬁ Cpeabl 1 BOCCTaHOBJICHUIO 61/10pecprOB.

HIIK-4.1. YMeeT opraHu30BbI-
BaTh MIPOLECC MPOBEICHUS HC-
CJIEIOBAHUM C y4acTHEM IIPH-
BJICYCHHBIX KOJUICKTHBOB HC-
MIOJIHUTETIEH

3HAET ATAIbl BHITOTHCHUS MUKPOOHOJIOTHYSCKIX W OMOTEXHOIOTHIECKUX HCCIIe-
IOBaHUI

YMEEeT CO3JaBaTh ITaH MUKPOOHOIOTHIECKIX ¥ OMOTEXHOIOTHICCKHIX UCCIIEI0BA-
HUM U pacripeJesisiTh 3a/1a4u

BJIaJIeeT HABBIKAMU OpTaHU3alXN JaOOpaTOPHOTO MUKPOOHOIOTHIECKOTO U OHo-
TEXHOJIOTHYECKOT0 MCCIIeJOBAHUS

UIIK-4.2. YMeeT OLleHUBATh
HaquBIe peByHBTaTBI OTACIIBHBIX
yquHx I/I/I/IJ'II/I KOJIJICKTHUBOB UC-
MOJHUTENEH

3HACT IPUHIMUIIBI COCTABJICHUA na6opaTopH1,1x OTYCTOB

yMeeT aHaIU3MPOBATh IIOJYYCHHBIE B Ipolecce J1adopaTopHOr paboTHl pe3yiib-
TaThbl

BJIaJieeT HABBIKAMU MPOBEPKHU U OLICHKHU PE3YJIbTaTOB J1aDOPaTOPHOTO HCCIEe0Ba-
HUS

HIIK-4.3. O6namaer HaBLIKAMHA
MIPOBEACHHUS MEPOIIPUSATHIL 110
OIICHKE COCTOSIHUS MPUPOTHON
cpenbl

3HaeT OCHOBHBIC IYTH MHUKPOOHOJIOTHYECKON OLIEHKH COCTOSIHHSA NPHPOIHON
Cpesbl 1 MUKPOOHOJIOTHYECKUE U OMOTEXHOJIOTMYECKUE CIIOCOObI €€ BOCCTAHOB-
JICHUS

YMECT UCTIOJIb30BATh MI/IKp06I/IOJ'IOFI/I'-IeCKI/Ie 1 OMOTEXHOJIOTHYECKUE MCTOAbI IJIA
OICHKH COCTOSIHUA HpHpOHHOﬁ Cpeabl U ¢€ BOCCTaHOBJICHUS

BJIaJieeT HaBbIKaMH pabOThl HA COBPEMEHHOM 000pY/I0BaHHUH JIJIsI OLIEHKH COCTOSI-
HUS IPUPOJIHON Cpefibl

PesynbraTel 00yueHus

Mo JUCHUIIIMHE JOCTUTAKOTCA B paMKaX OCYHICCTBJICHUA BCEX BU-

JIOB KOHTaKTHOM M CaMOCTOSITETbHOW pabOThl 00YYarOIIMXCS B COOTBETCTBUU C YTBEPKICHHBIM
y4eOHBIM IUTaHOM. HIMKaTOPBI TOCTUKEHUSI KOMITETEHIIUN CUUTAIOTCS CPOPMUPOBAHHBIMU TIPH
JOCTHKEHUH COOTBETCTBYIOUINX UM PE3yJIbTaTOB O0yUEHHS.

2. CTpyKTYypa M coJep:KaHUe TUCUHMILINHBI

2.1 PacnipeaesieHne TPyA0E€MKOCTH AUCUMIIMHBI IO BHAaM padoT

O6miast Tpy10EMKOCTh JTUCIMILIMHBI COCTAaBIAET 3 3aueTHBIX eauHuIisl (108 gacos), ux
acrpeie]IeHue 10 BUIaM paboT MpeJICTaBIeHO B Ta0IHIe

Buner pador Bcero dopma 00ydeHus
4acoB OYHas
9 X

ceMecTp ceMecTp
(Jackn) (1ackrn)

KoHTakTHasi padoTa, B TOM 4HcJe:

AyauTOpHBIE 3aHATHS (BCEro):

3aHATUA JIEKLIMOHHOI0 TUIIA 12 12




J1a00paTOPHBIC 3aHATHUS 22 22

MPAKTHYECKHE 3aHSATHS

CEMHUHAPCKHE 3aHSTHSI

HNuas koHTaKTHas padoTa:

Kontpous camocrositensHoi pabotsl (KCP) 3 3

[Tpomexytounas arrecraims (MKP) 0,3 0,3

CamocTosiTesibHAsi padoTa, B TOM YHcJIe:

Peghepam/scce (noocomoska) 11 11

CamocmosmenvHoe uzyienue pazoenos, Camono02omoexa (npopabomxa u no-

6MOpeHUe IEKYUOHHO20 MAMEPUALd U MAMepuad y4ebHuKo8 u yueOHvix no- 10 14

cobuil, n0020MoGKa K 1a00pamopHuIM 3aHAMUSAM, KOJIOKGUYMaM u m.o.)

IToAroToBKa K TEKYLIEMY KOHTPOJIIO 14 10

KontpoJs:

[ToAroToBKa K 9K3aMEHY 35,7

OOmas TpynoemM- | 4ac. 108 108

KOCTh B TOM YHCJIe KOHTAKTHAsi pa6oTa 37,3 37,3
3ad. e 3 3

2.2 CopepxaHue IUCHHUIIIMHBI
Pacnipenenenne BuoB yueOHOM pabOTHI M KX TPYIOEMKOCTH IO pa3iesiaM JUCITUTIITNHBL.
Paznensl (Tembl) auctMIuivHb, n3ydaemble B 9 cemectpe (5 xypcee) (ounas gpopma 0byyenus)

KonnuectBo yacoB
Breaynu-
Ne HaunmenoBanue pa3enoB (Tem) AymuTopHas Topl}ilaﬂ
Bcero pabota
pabora
JI 113 JIP CPC
1. BuoTexHomorus, €€ poJib 1 MECTO B COBPEMEHHOM MHpE 8 2 6
2. OCHOBBI OHOTEXHOJIOTMYECKOTO IIPOU3BOJICTBA 12 2 4 6
3. TeXHOIOTHYECKHE CXEMbI B OMOTEXHOJIOTHU 12 2 4 6
4. OCHOBHBIE MHKPOOHOJIOTHYECKHE POTYKTHI B OHOTEXHOJIOTHH 14 2 6 6
5. Okosoruyeckasi OMOTEXHOJIOTHS 16 2 8 6
6. broTexHonOorHst paCTUTENBHBIX U JKUBOTHBIX KJIETOK 7 2 - 5
HUTOI'O no pazdenam ducyuniumvl 69 12 22 35
Konrpons camocrositensHoi padoTs! (KCP) 3
[Tpomexxyrounas arrecrarms (MKP) 0,3
KonTtpoas 35,7
OO01as TPyJA0EMKOCTD 110 TUCIMILIMHE 108

[Mpumeuanne: JI — nexkuunu, 113 — npakTrueckue 3austus / ceMunapsl, JIP — maboparopHsie 3aHs-
tus, CPC — camocTosTensHas padoTa CTyAeHTa
2.3 Conep:xanue pa3iesoB (TeM) TUCHUTLINHBI
2.3.1 3ausaTHA JEeKINOHHOI0 THIIA

TUYE€CKOro Npon3Boa-
CTBa

dopma Te-
Ne Hamveropanue pas- Coneprxanue paszzena (TeMbl) KyIIero
Jena (TeMBbl)
KOHTPOJISI
1.\buorexnonorus, eé  |buorexHonorus. Onpenenenue nousatHs. OCHOBHBIC 33aauu. bruoTexHomorus v
POJIb U MECTO B CO- H MEIMIIMHA. BHOTEXHOIOrHs U CeIbCKOE X035IHUCTBO. BUOTEXHOIOTHS | IHIIIE-
BPEMEHHOM MHUpE Basl MPOMBIIUIEHHOCTb. BHOTEXHONOTHSA U XUMHUYECKas MPOMBIIUIEHHOCTD.
Texuudeckast OMosHEepreTHKa. buoreoTexHoIOTHA. DKOJIOTHISCKast OMOTEXHO-
morus. llepCeKTHBBI WCIONB30BAaHUS MHUKPOOHMOIIOTHYECKAX METO/IOB
OYHMCTKH OKpY>Karolien cpeibl. BUOKOHBEPCHS OTX0/I0B
2.|0cHoBBI OHOTEXHOIO- [[TuTaTenbHbIC Cpe/bl A1 KyIbTHBUPOBAaHHS MUKpooprann3MoB. CocTaB mura- Yy

TEJBHBIX cpell. MeToab! KyIbTHBHPOBAHMS MUKpoopraHn3MoB. [loBepxHOCT-
HBIH, TTyOUHHBIN, EPUOJUYECKUI, HENPEPBIBHBIN. Y CIIOBUSI HENIPEPBIBHOTO
KyJIbTHBHpPOBaHUs. Kiaccudukarysi cucTeM HENpephIBHOTO KYJIbTHBHPOBA-
Hust. KonnuecTBeHHBIE XapaKTEPUCTUKU POCTa U MPOAYKTUBHOCTH. CKOPOCTH
pocra. DKOHOMHUYECKHIA KO3 PUIMEHT WM BBIXOJ Onomaccel. Merabosnye-
ckuit kKod(pduuMeHT. 3arpaTel Ha NOAJEPKAHHE XM3HU 0€3 pa3MHOMKEHUSI.
CyOcTparHasi KOHCTaHTa WJIM KOHCTaHTa HackllieHus. KoHcranTa mHruoupo-

BaHM. praBJISIeMOC KYJbTUBUPOBAHUC MUKPOOPIraHU3MOB




.| TexHonoruueckue
CXEMBI B OMOTEXHOJIO-
THH

OcHOBHas cxeMa U KOMIIOHEHTBI OMOTEXHOJIOIMYECKOro mpoussoactea. Oco-
OEeHHOCTH OMOTEXHOJIOIMYECKHUX IporeccoB. [logpasaenenue 1o mpu3HaKy Le-
JIEBOTO MpoaykTa. bronornyeckuii areHT. MUKpPOOPTaHU3MBI — TPOTYIICHTHI
OHMOJIOTMYECKHA aKTHUBHBIX BEIICCTB B OWOTEXHONOTHMU. DepMeHTAus, WiH
KYJIbTUBUPOBAHHUE — OCHOBHASI CTAUsI OMOTEXHOJIOTHYECKOTO TIPOU3BOCTBA.
Beizenenue, 04MCTKA U TIOATOTOBKA TOBApHbIX (hopm mpenaparoB. OCHOBHbIC
MPUHIUAIBl MUKPOOUOJIOTHYECKONH TEXHOJOTHH. BHOTEXHOIOrHYECKUE Ipo-
L[ECChI U AMMAPAThI EPUOMUYESCKOTO U HEMPEPHIBHOTO KYJILTHBUPOBAHUS

.|{OCHOBHEIE MHKPO-
Omonoruyeckue mpo-
IYKTHI B OMOTEXHOJIO-
95051

TeXHOJIOrus IPOU3BOICTBA KOPMOBOT'O OeJIKa MHKPOOUOIOTHYSCKUMHI METO-
namu. [IpuHOMIHANBHAS TEXHOJOTHYECKas CXeMa IPOM3BOJICTBA KOPMOBOM
6uomaccel. CrIpbe ISl IPOU3BOJCTBA KOPMOBOTO Oenka. TexHomorus mpous-
BOJICTBa KOPMOBOI1 6OMacchl Ha YIJIeBOZOPOAHOM ChIpbe. [lomyuenue kopmo-
BOr0 MUKPOOHOT0 OelKa Ha HU3IIHMX crupTax. TeXHOoI0Tus HPOU3BOJICTBA KOP-
MOBOr0 0eJIKa Ha THIPOJIM3aTaX PaCTUTEIBHOTO ChIpbs. bruoTexHomornueckue
METO/IbI 000TaIlleHHsI OTXO0/J0B pacTeHneBocTBa Oenxom. Teprodaznas dep-
MeHTanws. [lepcnekTuBbl Mpou3BoACTBa MUIEeBoro Oenka. TexHomorus mpo-
W3BOJICTBa MUKPOOHBIX JIMIHI0B. MUKPOOHOIOrHYECKOE TIPON3BO/ICTBO AHTH-
OnoTHKOB. TeXHOJIOTHS MOTyYeHUs] KOPMOBOT'O TETPALUKIMHA. MUKPOOHOIIO-
THYECKOe MPOU3BOACTBO OPTaHUYECKUX KUCIOT. MHKPOOHOIOrHYECKOe Mpo-
W3BOACTBO BUTaMHHOB. [Ipon3BOACTBO MUKPOOHBIX ToNHcaxapuaoB. [loryde-
HUA OaKTepHAIBHBIX YHTOMOIIATOT€HHBIX OHompenaparos. TexHonorus moiy-
YeHHs1 FPUOHBIX YHTOMOIIATOI€HHBIX IIPenapaToB.

.| Dxonornueckast 6uo-
TEXHOJIOT U

INomy4eHne mTaMMOB MUKPOOPTaHU3MOB, CIIOCOOHBIX K IECTPYKIIMH CTOMKHX
MIPOMEXYTOUHBIX MPOJYKTOB Pa3I0KEHHs MECTUINAOB, FepOUIUIOB, JIUTHO-
LIEJITIONIO3B, yIAJIEHUIO TSDKENBIX MeTauIoB. [IpuMeHeHre MUKPOOPTaHU3MOB
JUTA O3I0POBJICHUS TIOYBHI, TPECHBIX BOJ U OKEAHOB U OXPAaHBI UX OT 3arps3He-
HUI IPOMBIIUICHHBIMH U OBITOBBIMH OTXOaMH

.|bruoTexHosorus pac-
THUTEJIBHBIX U JKUBOT-
HBIX KJIETOK

PactuTenbHas kieTka Kak OObEKT OMOTEXHOJIOTMH. MeTOAbl KyJIbTHBHPOBA-
HUS PACTUTENBHBIX KJIETOK. VICIoIbp30BaHNE CYCIIEH3MOHHBIX KYIbTYp pacTu-
TEJIGHBIX KIIETOK JUIS ITOJy4eHHs OMOJIOTHYECKH aKTHBHBIX BeulecTB. [ eHeTn-
yecKas WHXKEHEPUs PACTUTEIbHBIX KIETOK. BEKTOpBI B F€HETUYECKOM KOH-
CTPYMPOBAHUU TPAHCTE€HHBIX pacTeHuil. [IpoTonaacTel pacTUTENBHBIX KIETOK
KaK 0O0BEKT OMOJIOTHUECKOTO KOHCTpyHpoBaHHs. [lonyueHne mpoToriacTos.
I'ubpuam3anms comaTnaeckux KieTok pactenuil. [lepcnekruBbl. KimonanpHoe
MHUKpOpa3MHOXkeHHe pacteHmid. Mertonsl. Llemn. [omyduenne Oe3BHpYCHBIX
(opM pacTeHuil ¢ MOMOIIHI0O MUKPOKJIOHAIBHOTO pa3MHOXKeHHs. [ I[pruMeps mo-
JIy4eHUs U UCTIBITAaHKsl TPAHCTEHHBIX pacTeHuid. Bo3amoxkHocTH Tpanchopma-
OHUH KJICTOK )XMBOTHBIX MCTOJaMH TeHETHYCCKOMU HWHXCHCPHUH. HepCHeKTI/IBBI
renorepanuu. Comarnueckasi TMOPHIU3aLUsl )KUBOTHBIX KJIETOK. ['MOPUIOMBI
— MPOJIYLEHTHl MOHOKJIOHAIBHBIX aHTUTEN. MeToabl MOy4eHHsT THOPHIOM.
Co3naHue TPaHCTEHHBIX KUBOTHBIX MPAMON MUKPOMHBEKIMEH Uy>KEpOIHOTO
TeHETUYECKOro MaTrepHaja B 3apoJIbIIIeBYIO KIETKY. IlepcrieKTuBbl co3/1aHus
U MCTIOJIb30BaHMs] TPAHCTEHHBIX KHBOTHBIX.

(V) YcrHsiit omipoc
2.3.2 3ansiTHsI ceMHHAPCKOro Tumna (J1adopaTopHbie padoThl)

(Tembl)

HaumenoBanue pasacia

Temaruka 3aHATHIH/PabOT

1. |OcHOBBI OMOTEXHOIOTH-
4EeCKOTr0 MPOU3BOJICTBA

JIP 1. TloaroroBka mramMma-TipoAyIeHTa B OHOTEXHOJIOTHYE-
CKOM TIPOU3BOJICTBE.

JIP 2. TloAroToBKa CHIphsi B OMOTEXHOJOTHYECKOM MPOHU3BO/I-
CTBE

B OMOTEXHOJIOTUHA

TexHOIOrMYECKUE CXEMBI

JIP 3. ITurarenbHble cpenbl A KyIbTHBUPOBAHHUS MUKPOOpPTa-
HU3MOB. CoCTaB MUTATENBHBIX CPE.

JIP 4. Metobl KyJIbTUBHPOBAHUS MUKPOOPTaHU3MOB. YTIpaB-
JsieMoe KyJIbTHBUPOBAaHHE MUKPOOPTaHU3MOB.

OHMOTEXHOJIOTHU

OCHOBHBIC MHKPOOHOJIO-
TUYECKHE NTPONYKTHI B

JIP 5. TlonyueHre MUKPOOHO OHOMACCHI
JIP 6. TTonyueHre BHYTPUKIICTOYHBIX METa00IUTOB
JIP 7. IlosryyeHne BHEKJICTOUHBIX META0OJIHUTOB.

HOJIOTUA

DKonoruyeckas Onorex-

JIP 8-11. MukpoOuonorniyeckasl OYUCTKa IMOYBBI M BOJBI OT
MOJUTIOTAHTOB

Bamura nabopatopHoii padotsl (JIP), Hanucanue pedepara (P).

®dopma TEKYLIETo
KOHTPOJIS
JIP, P

JIP, P

JIP, P

JIP, P




HpI/I HU3YUYCHUU NUCHUIIMHBI MOKCT ITPUMCHATBHCA SJICKTPOHHOC 06yquHe, JUCTaHIIMOH-

HbIe 00pa3oBaTeabHbIe TEXHOIOTHU B cooTBeTCTBUU ¢ ®I'OC BO.

2.3.3 llpuMepHasi TeMaTHKa KYPCOBBIX padoT (IPOEKTOB)
KypcoBsle paboThl HE ITPeyCMOTPEHBI
2.4 TlepeyeHb y4eOHO-MeTOAUYECKOT0 o0ecrneyeHus 1Jisl CAMOCTOATEIbHOI pPadoThI

00y4almuXxcs no JUCHUMIINHE (MOTYJII0)

Ne

Ilepedyenp yueOHO-METOANYIECKOTO OOECIIeUeH s TUCIIUIUIMHEI IO BBHITTOJIHE-
Bux CPC HHIO CAMOCTOSITENILHOM PabOThI

Hamcanue pedepato Meroandeckre peKOMEHAAIMH [0 OPraHU3aluH CaMOCTOSTEILHON PadoThI
CTYICHTOB Kadeapbl FTeHETUKH, MUKPOOHOIOTHN 1 OMOXUMUH, yTBEPKICH-
Hble Kadenpoit mpotokon Ne 07 ot 21.03.2025 r

CaMonoAroToBka Mertoauueckre peKOMEHJAUK IO OpPraHN3alii CAMOCTOSITEIEHON paboThI
CTYZIEHTOB Ka(eIpbl FeHETHKN, MUKPOOHOIOTHH 1 OMOXUMHH, YTBEPKICH-
Hele Kadenpoit mpotokon Ne 07 ot 21.03.2025 r

yqe6HO-MeTO,ZlI/I‘-IeCKI/Ie MaTepuajbl I CaMOCTOSITEIbHOMN pa6OTbI o6yqa}0mnxc;1 n3

YUCJIa MHBAIUIOB M JIUI] C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3710p0oBbst (OB3) nmpenocTasnstorcs
B (hopMax, aanTUPOBAHHBIX K OTPAHUYEHUSIM HX 3[JOPOBBS M BOCIIPHUATHS HH(DOpMAIIIH:

JUiist T ¢ HApyIIEHUSIMH 3PCHHS:

—B MeYaTHOH (popMe yBeIHMUEHHBIM MIPUPTOM,

— B (hopMe JIEKTPOHHOT'O TOKYMEHTAa,

— B (popme ayauodaiina,

— B nieyaTHoM popme Ha si3bike bpaiins.

JUist U1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOU opme,

— B (popMe PIIEKTPOHHOTO IOKYMEHTA.

J1i1st U1 ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIILHOTO ammapara:
— B I1e4aTHOM (opme,

— B hopMe IIEKTPOHHOT'O IOKYMEHTAa,

— B (opme ayaunocaiina.

JlaHHBII TIepeueHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBHCHUMOCTH OT KOHTHHTEHTa 00Yy-

Yaromuxcs.

3. Oﬁpa?.OBaTe.]IbeIe TEXHOJOIMH, MIPUMECHACMbIC ITPH OCBOCHHUH IUCHUIIJINMHBI (MO-

JLyist)

[Ipu peanuzanuu yueGHOI pabOTHI 10 OCBOCHHUIO Kypca «l eHeTndyeckast MHXeHepHs Oak-

TEpHiD» UCTOIB3YIOTCS COBpEMEHHbIE 00pa30BaTebHbIE TEXHOJIOTHH:

—MHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH;
—TIPOCKTHBIC METOJIbI O0YICHHSI,
—HCCIIEeIOBATEIbCKHE METO/IBI B O0YUCHUH,
—Tpo0eMHOe 00yUeHHE

CemecTtp Bup 3anstust | Vicnionb3yemble HHTEpaKTHBHBIE 00pa30BaTeIbHbIC TEXHOJIOTUU Konnye-
(JL, JIP, I13) CTBO 4Ya-
COB
9 JI paboTa B MaJIbIX TPYIIIIAX C IEIbI0 00CYKICHHUS OTBETOB Ha mpeiokeH- | 10

HBbIC JIs1 CaMOCTOSITEJIbHOMN pa60T1)1 BOIIPOCHI 110 TEME 3aHATUA.
KOHTPOJUPYEMbIE IIPETOAaBaTENEM JUCKYCCUU 110 TEMaM:
Texuuueckas OMOIHEPTETHKA.

Buoreorexnonorus.

DKonoruyeckas OHOTEXHOIOTHS.

MenuHcKast OMOTEXHOJIOTHS

[lepcrieKTUBBI ~ HWCIIONB30BAaHUSA ~ MHUKPOOHMOJIOTHYECKUX  METOMOB
OUYHCTKH OKPYIKAIOMIEH CpeIbl.




| I buokoHBepcHs 0TX0A0B

Uroro

10

OHOJIOrUs U OUOTEXHOIOTUS.

Jnst uip ¢ orpaHMYEeHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI MPEIYCMOTPEHA OpraHU3aLMs
KOHCYJIBTAllM} C UCIIOJIb30BAHUEM DJIEKTPOHHOM MOYTHI.

4, OueHovHble CpPeACTBA I TEKYLIEro KOHTPOJISI yCIeBAeMOCTH U MPOMEKY-
TOYHOM aTTecCTAllMH
OrneHOYHBIC CPEICTBA MPEHAZHAYCHBI JIJIsl KOHTPOJIS M OIICHKU 00pa30BaTeIbHBIX IOCTH-
JKEHUH 00yJaronuxcs, OCBOMBIIUX MPOTpaMMy yueOHOM TucUILIHHbI «[IpombInieHHAs MUKPO-

OneHouyHbIe CpEeICTBA BKIIOYAET KOHTPOJIbHBIE MaTepHalbl ISl IPOBEACHHS TEKYIIero
KOHTPOJIs B (hopMe 3alIUTHI 1a00PaTOPHOM paboOThI, YCTHOTO ompoca, pedepata, AOKIana-mpe-
3€HTalluU 10 MPOOJIEMHBIM BOIPOCaM 1 MPOMEKYTOYHOH aTTecTaluu B (hopMe BOIIPOCOB K IK-
3aMeHy.

CprKTypa OLHCHOYHBIX CPEACTB NJHA Telcymeﬁ H HpOMe)RyTO'lHOﬁ aTTeCTallumn

HanMeHoBaHHE OIIGHOYHOTO CPEJICTBA
Ne | Kox m HauMeHOBaHUE UH- —
PesynbraTel 00y4yeHus Texymuii KOH- IIpomesxyTouHas
/1 JUKaTopa
TPOJIb aTTeCTalusI
WIIK-3.1. Baaneer ¢pyn- |3HaeT coBpeMeHHbIle mnpencTaBieHus o | JlabopaTopHas pa- | Bompoc Ha 3k3a-
JaMEHTaJIbHBIMHU TIOHS- CTpoeHHH W (PYHKIMOHMPOBAHMM MHK- | 6oTa NeNe 1, 2, mene 1-6
THSIMH M TEOpETHYE- pOOHOrO OMOCHHTETHMYECKOTO ammapara, | yCTHBIH ompoc,
CKUMH 3HaHUSIMU OMOJIO- |OCHOBHBIX IPOAYKTaX MHKPOOHOro CHH- | pedepar
THH ¥ 9KOJOTHH. Te3a, ¥ CIoco0ax MX MOTy9IEeHHs U IpUMe-
HEHUS B MIPOMBIIUICHHOCTH, MEIHUIIMHE H
CENBbCKOM XO3SCTBE
YMeeT CcaMOCTOSITENBHO  HCCIEIO0BATh
1 MHKPOOPTaHU3MBI TPOAYIEHTHI, MPOBO-
JIMTh UX KyJIbTHBUPOBAaHUE, XpPaHEHHE, HC-
MIBITHIBATh AKTUBHOCTh B OTHOILICHUH APY-
'MX MUKPOOPTaHU3MOB M KCEHOOMOTHKOB
Bnaneer HaBBIKAMHU MOJTrOTOBKH, HOCTa-
HOBKH U y4eTa pe3yJIbTaTOB MUKPOOHOJIO-
TMYECKUX DKCIIEPUMEHTOB II0 NpHUMEHe-
HUIO OMOMacchl MUKPOOPTaHU3MOB H TIPO-
JYKTOB MeTabom3Ma
WUIIK-3.2. Bnageer co- 3HaeT coBpeMeHHbIE NpeicTaBIeHus 0 3a- | JlaboparopHas pa- | Bompoc Ha sk3a-
BPEMEHHBIMH TIPEJICTaB- | KOHOMEPHOCTSX pa3BUTHs opranndeckoro | 6ora NelNe 3, 4, mene 7-20
JCHUSIMA O 3aKOHOMEp- MHpa, B3aUMOACHCTBUH MHKPOOPTaHW3- | YCTHBIH OIpOC,
HOCTSIX pa3BUTHUS Opra- MOB JIpYT C APYTOM H OKpYyKaromei cpe- | pedepar
2 HHUYECKOTO MHpA. Joit
YmMeer monyyath OMOMaccy MHKpOOpra-
HU3MOB, KOHIICHTPUPOBATh, OIICHUBATH i
MIPOyKTUBHOCTh
Bnaneer HaBblkamu mosyudeHus Ouomnpe-
rapaToB WX OMOMacchl MUKPOOPTraHH3MOB
UIIK-3.3 Ymeer ucnionb-  |3HaeT cmocoObl mpuUMeHeHus: Ouomacchl | JlabopaTtopHas pa- | Bompoc Ha 3k3a-
30BaTh 3HAHUE 3aKOHO- MHKPOOPTaHU3MOB H MPOAYKTOB MeTabo- | 6oTa NeNe 5-8, mene 21-28
MepHOCTel Onoornye- JM3Ma B TPOMBIIIICHHOCTH, MEIHIMHE, | YCTHBIH Ompoc,
CKHX IIPOLIECCOB U SIBJIE- | CEIBCKOM XO3SIHCTBE pedepar
HUMH, IS HOATOTOBKA YMeeT BBINONHATH HAay4YHBIE MPOEKTHI B
3 HAyYHBIX IIPOEKTOB U 007acTH KyJBTUBUPOBAHUS OaKTepHii-
HaYYHO-TEXHUYECKUX OT- |MPOJIYLICHTOB, HCIIOIb3yEMbIX B OMOTEX-
YEeTOB B 00J1aCTH OMOTEX- |HOJIOTHH, MEJULIMHE, CETIbCKOM X03IHCTBE
HOJIOTHH, CEIbCKOTO XO-  |M OXpaHe IPUPOJIbI
35CTBa U OXPaHbI MPHU-
POJpIL.




BnaueeT HaBbIKaMH IOATOTOBKH HAY4YHBIX
MMPOCKTOB M HAYYHO-TEXHUYECKHUX OTHYC-
TOB

HIIK-4.1. Ymeer opra-
HU30BBIBATh MPOLECC
MPOBENICHHUS UCCIIEI0BA-
HUH ¢ y9aCTHEM IIpUBIIC-
YEeHHBIX KOJUIEKTHBOB
HCIIOJIHUTENEH

3HAET JITalbl BBHIIOJHEHUS MHKPOOHOJIO-
IMYECKUX M OMOTEXHOJIOTHYECKHUX HCCIIe-
JIOBAaHUH

yMeeT co3/1aBaTh IUIaH MUKpOOHoIoTHYe-
CKHX W OMOTEXHOJIOTMYECKNX HCCIIeI0Ba-
HUH ¥ pacupeiensiTh 3aJaun

BJIaJ€eT HaBBIKAMH OpTraHU3aluy Jabopa-
TOPHOTO MHUKPOOHMOJIIOTHYIECKOTO W OHO-
TEXHOJIOTUYECKOTO MCCIIEIOBAHUSI

JlaboparopHnas pa-
6ota Ne 9 ycTHBIH
ompoc, pedepar

Bomnpoc Ha 3x3a-
MeHe 29-38

UIIK-4.2. YMmeer oueHuU-
BaThb Hay‘IHI)Ie peSyHI)TaTLI
OTACIIbHBIX y‘IeHI)IX I/I/I/IJ'[I/I
KOJUIEKTHUBOB HCIIOJIHUTE-
JIei

3HaeT MPUHIUIBI COCTaBIEHUs abopa-
TOPHBIX OTYETOB

YMECT aHAJIU3UPOBATHL IIOJYUCHHBLIC B
npolecce 1a00paTopHON paboThI pe3yb-
TaThI

BJIaJieeT HAaBBIKAMH IPOBEPKH M OLICHKH
pe3yIbTAaTOB JIADOPATOPHOTO HCCIEIOBA-
HUS

JlabopaTopnas pa-
6ota Ne 10, ycr-
HBIH ompoc, pede-
par

Bompoc Ha 3Kk3a-
mene 39-42

HIIK-4.3. Ooiamaer
HaBBIKAMH  ITPOBEICHHUS
MEpOIPUATUIL 110 OLIEHKE
COCTOSIHUS MIPUPOSAHOMN
cpenbl

3HAEeT OCHOBHBIE IIyTH MHUKPOOHOJIOTHYE-
CKOM OLEHKH COCTOSIHMS IPHUPOIHOMN
cpeasl ¥ MHKPOOHOJOTHYECKHE U OHO-
TEXHOJIOTUYECKHE CHOCOOBI €€ BoccTa-
HOBJICHUS

YMECET HCIIOJb30BaTh MI/IKpO6I/IOJ'[Ol"I/I‘Ie-
CKHE ¥ OHMOTEXHOJIOIMYECKHE METOJIbI
JUIL  OLEHKH COCTOSIHHSI TIPHPOAHON
cpenbl U €€ BOCCTaHOBIICHHUS

BJIaJleeT HaBBIKAMH pPabOTHl Ha COBpe-
MEHHOM 00OpYJIOBaHMH JJIsI OLIEHKH CO-
CTOSIHUSI IPUPOIAHOM CPEBI

JlabopaTopnas pa-
6ota Ne 11, ycr-
HBIN o1poc, pede-
par

Bompoc Ha 3x3a-
mene 43-47

TunoBble KOHTPOJIbHbIE 3aJaHUS UJIM HHbIE MATEPHUAJIbl, HEOOX0AMMbIe /IJI5l OLIEHKH
3HAHMI, YMeHHM, HABBIKOB U (WJIN) ONbITA JeSITEJbHOCTH, XapaAKTEePHU3YIOIIMX ITANbI (op-
MHUPOBAHHMS KOMIIETEHIHII B Npolecce 0CBOEHUsI 00Pa30BaTeJIbHOMN MPOrpaMMbl

Tewmbl pedepaToB U JOKIAIOB-TIPE3CHTALIN:

AyKcTpo(HBIE U PETYNIATOPHBIE MyTaHTHl 1 buOoCHHTE3 aHTHOMOTUKOB
AspoOHBIE METOIBI OUYUCTKH MPOMBIIIJIEHHBIX U OBITOBBIX CTOKOB
bakrepuanbHoOe BhlleIauMBaHUE METAIOB U3 Py U KOHIIEHTPATOB
bro6e3omnacHOCTh B OMOTEXHOIOTHH

buoreorexnomnorus.

buorepOutim bt

buopaerpananus KCeHOOMOTHKOB.

brnonHcexTHIINIEI

buonoruueckue ynobpenus

buontoMHUHECIEHTHBI MUKpPOAHAIA3

buomeranorenes: HayuyHble OCHOBBI, HHXKEHEPHAsl peajan3aliys nmpouecca
buocunTtes pepmentoB. epMeHTHBIE CEHCOPBI
buorexHonornueckne MeTo 1l MOHUTOPUHTA OKPYKAIOLEH CPEIbl.
buoTexHonornyeckoe nNoJiy4eHue AMUHOKHUCIIOT

buoTtexHon0rus 3a1UThHl OKPYXaIOLEn Cpeibl.

buoTexHonorusa u MeaMIMHA.

buorexHonorus u nuiieBas MPOMBILUIEHHOCTD.

buoTtexHoorus u cebcKkoe X03iMCTBO.

buortexHonorus u XuMu4ecKas pOMBILIIEHHOCTD.

buoTexHoorus U3BJIeUEHHS MOJIE3HBIX BEIIECTB U3 OTXO/0B.
buotexHonorus nomydenus 6enKa 0JHOKJIETOUHBIX.



buorexnonorusa MOJIYUCHU S SKCTPALCIUIIOJISAPHBIX YTJICBOJOB.

brotexHoIOrnYecKkre MUKPOYHIIBL.

I'ennasa TCparnurd CCroJHsd U 3aBTpa.

JlerpagaTuBHBIC TUTA3MHUBI M OMOJIOTHYECKAs JIeTpaialis KCeHOOMOTHKOB
I/IMM06I/IHI/I30BaHHbIe q)epMeHTBI B MCIWIMHEC, B TOHKOM OpPraHNM4YCCKOM CHHTC3C U B MOHU-
TOPUHI'E TOKCUYECKUX BEUICCTB.

I/IaneHepHa;I OH3UMOJIOI'UA: 3aa4u U BOSBMOXHOCTHU

KioHupoBaH#e 1M03BOHOYHBIX: YCIIEXU H TPOOIEMBI.

MUKpOKJIOHATBHOE Pa3MHOXKEHUE PACTCHHIA

OCHOBHBIE TIPOTYKTHI M MTPOIECCHI, OCHOBAaHHBIC HA OMOTEXHOJIOTHH.

HepCHGKTI/IBLI BBCACHHA MUKPOOPIraHM3MOB B IIOIYJIAIIMH KYJIbTUBHPYCMbBIX KIICTOK.
[TomyueHne U MepCcreKTUBbI UCIIOIh30BAHUS TPAHCTEHHBIX PACTCHHIA.

HOHy‘-IeHI/Ie U IPUMCHCHUC OPIraHNUYCCKUX KHUCJIIOT

[Tomyuenwue, criocoObl KyJIbTHBHPOBAHUS M UCIIOIH30BAHNE H30JIMPOBAHHBIX MPOTOILIACTOB.
HpOMBIH_IHeHHbIe IMpOoHECCChl HA OCHOBC I/IMMO6I/IHI/I3OBaHHbIX (bepMeHTOB

Paspurtue 6uorexnosoruu B Poccun u 3a pyoesxxom

TexHudeckasi OMOIHEPTETHKA.

Twurbl OMOTEXHOJIOTUYECKUX areHTOB

TpaHCFeHHBIC JKUBOTHBIC U PACTCHUSA B HHHICBOﬁ IMPOMBINIJICHHOCTH

DKosorndeckast OMOTEXHOIOTHSI

3aueTHO-IK3aMeHAIHOHHbIE MATEPHAJIBI IJIsl IPOMEKYTOUYHOH aTTeCTALUM
IlepeyeHnb BONPOCOB K IK3aMeEHY:

1.

©®NOUA®WN

HcTopus 6MOTEXHOJIOTHH.

OO01as xapakTepucTUKa MUKPOOPTIaHU3MOB.

Mopdonoruueckne ocobeHHOCTH: (hOpMa, pa3Mepsl, CTPOSHUE KIIETOK, COCTAB.
OOMeH BemecTB ¥ MUTaHUE MUKPOOPTaHU3MOB.

Brnustare BHEIIHEH cpenbl Ha JKU3HEACATEIBHOCTh MUKPOOPTaHU3MOB.

duznyeckne, XUMUUECKHE U OHosIorHuecKre (pakTophl. VX BIUsHUE HA IPOAYIICHTA.
[TuTarenbHbIe Cpeabl A KyJIbTUBUPOBAHUS MUKpOOpraHu3mMoB. CocTaB cpef.
O6opynoBaHre MUKPOOHOIOTHIECKUX TTPOU3BOJICTB.

MeToab! KyJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.

10 YcnoBust, METOABI 1 000pyTI0OBaHNE HETIPEPHIBHOTO KYJIHTUBUPOBAHHUSL.

11. KonmnuecTBeHHBIE XapaKTEPUCTUKU POCTA U IPOAYKTUBHOCTH. CKOPOCTH pocTa. IKOHOMHU-
yecKuid K03(hPULIMEHT MK BBIX0] OMOMACCHI.

12. Vupasnsemoe KyJIbTUBUPOBAaHHE MUKPOOPTaHU3MOB. [IprHIIMTIBI 1 0060pyTOBaHHE.

13. Cranus moxy4eHus TOCEBHOTO MaTepHara.

14. Cranus npuroTOBJICHUS TUTATEIBHBIX CPEl.

15. Cragust OUMCTKYU ¥ CTEPUITU3AINHI BO3yXa.

16. Cranus ¢pepmenTanuu.

17. Cragust KOHIEHTPUPOBAHUS U OTJEICHUS OMOMACCHI.

18. Cranus BeIICIIEHUS LIE€TEBBIX TPOAYKTOB MUKPOOHOIOIMYECKOTO CHHTE3A.

19. Cranust OYMCTKH CTOYHBIX BOJI M Ta30BBIX BEIOPOCOB.

20. IMMOOWIIN30BaHHBIE CUCTEMBI

21. TIpou3BoncTBa, OCHOBAaHHBIE HA TIOJTYYCHUH MUKPOOHOW OHMOMACCHI.

22. OCHOBBI ITPOU3BO/ICTBA BHYTPUKIETOYHBIX METAOOIUTOB.

23. OCHOBBI MPOU3BO/ICTBA BHEKJIECTOYHBIX METAOOIUTOB.

24. TIpon3BOJCTBO KOPMOBBIX OCIIKOBBIX MPOTYKTOB.

25. ITpousBoACTBO BakKIMH, OakTeprnoGharoB ¥ MEAUIIMHCKUX TPETIapaToB.

26. Vcnonp3oBaHME MUKPOOPTaHU3MOB IPU TOJTYYEHUH TOTUIUB.

27. MukpoopraHu3Mbl B METaJUTYPTHH.

28. TIpou3BojacTBO U MpuMeHeHHEe KOMOBOTO Oenka. Cripbe. [IpoayiieHTHI.



29. Mukpobuonoruueckoe noiaydeHue munuaoB. Ceipse. [IpoayiieHTHI.

30. Mukpobuonornueckoe moyydeHue noaucaxapuaos. Ceipse. [IpoayneHTsI.

31. Mukpobuonoruueckoe noiaydeHue Gpepmento. Coipbe. [IpoaynieHThI.

32. Mukpobuoaornueckoe moydeHue aMuHOKucaoT. Ceipbe. [TpomyieHTsI.

33. Mukpobuonorudeckoe mnoysyueHue anTuonotukoB. Ceipbe. [IpoayneHTs

34. Mukpobuonoruueckoe nojayueHue oprannyeckux kuciot. Ceipbe. [IpogytieHTs

35. CnuproBoe 6poxenue. [lonydyenne 3THIIOBOTO CIIUPTA.

36. Bunonenue. [IuBoBapenue. XieboneueHue.

37. IIpon3BOJICTBO KUCIOMOJIOYHBIX IPOTYKTOB.

38. buonoruueckoe koHcepBrpoBaHue. [Ipon3BOICTBO KBAIIEHBIX OBOILEH, CHIIOCA.

39. Hcnonp30BaHuE MUKPOOPTAHU3MOB B MOHUTOPHUHTE IPUPOIHBIX HIKOCUCTEM

40. MukpoOHOJIIOTHYECKOE MPOU3BOJICTBO OAKTEPHATBHBIX YI0OPESHUIA.

41. MukpobHOe 61opa3HO0Opa3ye MOUBEHHON 3KOCUCTEMBI U IUIOA0POIUE

42. Vcnonb30BaHWE MUKPOOPTAaHU3MOB TIPH 100bIYE HEDTH U YTJIA.

43. BakTepHallbHbIC CPEICTBA 3AMIUTHI PACTCHU.

44. TIpon3BOACTBO U MPUMEHEHUE OMOMpEnapaToB AJis 3alIUThl PACTEHUIN

45. TIpou3BOACTBO MpEMApaToOB I MEPEPaOOTKH OTXOA0B U OYUCTKU CTOYHBIX BOJ]

46. IlpuMeHeHuEe MUKPOOPTaHU3MOB JIJISl 03/I0POBJICHHUSI IOUBBI, IPECHBIX BOJ U OKEAHOB

47. TlpuMeHeHUuEe MUKPOOPTaHU3MOB JUISI OXPaHbl MPUPOIBI OT 3arpS3HEHUN MPOMBIIUICH-
HBIMU U OBITOBBIMU OTXOJIaMU

Kputepuu onieHuBaHus pe3yjbTaTOB 00y4eHH
Kputepuu onieHnBanus 1o 3a4ery:

- OIICHKA «3a4TE€HO» BBICTABIIACTCS CTYACHTY, €CIIU CTYACHT MOKa3aj MpPU OTBETE JOCTATOYHOE
3HaHWE MaTepualia, IOHUMaHHe CYIHOCTH PacCMaTPUBAEMbIX MOHATUHN, SIBICHUN U 3aKOHOMEP-
HOCTEH.
- OLIEHKA «HE 3a4TEHOY» BBICTABIISIETCS CTYACHTY, €CIIM CTYACHT HE TIOATOTOBHJICS W HE OTBETHII Ha
BOMPOCHI WJIM OTBETWJI HEMPABUIHHO; MOKa3al ciadble 3HAHUS MaTepuana U JOMyCTHI rpyObie
(dakTHYeCKue OMUOKH

OueHouHbIe cpeACTBa AJIsi MHBAJIUIOB U JIUIl C OTPAHUYEHHBIMU BO3MOXHOCTSMHU 370PO-
Bbsl BBIOMPAIOTCS C yUETOM MX MHIUBUAYAIBHBIX ICUXO(PU3NIECKUX OCOOCHHOCTEH.

— [IpY HEOOXOJMMOCTH UHBAJIUAAM U JIMLIaM C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 310POBbSI
IIPEIOCTABIISAETCS AOMOJHUTEIBHOE BPEMs JUIsl IOATOTOBKH OTBETA HA DK3aMEHE;

— P NIPOBEICHUU MPOLIETypbl OIIECHUBAHUS PE3yJIbTaTOB 00yUEHUSI MHBAIMJIOB U JIUIL C
OTpaHUUYEHHBIMH BO3MOXHOCTSIMHU 3/10pPOBbsl NIPEAYCMATPUBAETCS UCIIOJIB30BAHUE TEXHUUECKHUX
CPEJIICTB, HEOOXOAMMBIX UM B CBS3H C X MHJMBUIYaJbHBIMU OCOOEHHOCTSMU,

— IIpU HEOOXOIUMOCTH JJIs1 00yUaIOIIUXCS ¢ OTPAaHUYEHHBIMHU BO3MOKHOCTSIMH 37I0POBbS
U MHBAJIMJOB MpOLEAypa OLEHUBAHUS PE3yIbTaTOB OOYUYEHUS MO JUCLUUIUIMHE MOKET MpPOBO-
JUTHCSI B HECKOJIBKO 3TaIlOB.

[Ipouenypa orieHUBaHUs pe3yIbTATOB 00YUESHHS MHBAIMJIOB U JIUI] C OTPAHUYEHHBIMU BO3-
MOYKHOCTSIMH 37I0POBbS 110 JUCHUIUIMHE (MOIYIIO) MPETyCMaTPUBAET MIpeI0CTaBIeHNE HHPOpMa-
UM B popMax, aJanTUPOBAHHBIX K OTPAaHUYEHUSAM UX 3710POBbs U BOCTIPUATHS HH(OPMaLIUU:

JUist U1 ¢ HapyIIEHUSIMH 3pEHUS:

— B Iie4aTHOU popme yBeIHUEeHHBIM HIpUPTOM,

— B (popMe PIIEKTPOHHOT O TIOKYMEHTA.

Jlis i ¢ HapyUIeHUsIMH CITyXa:

— B I1e4aTHOM (opme,

— B (popMe PIIEKTPOHHOI'O TIOKYMEHTA.

JUist U1 ¢ HAapyIIEHUSIMH OTIOPHO-BUTATENILHOTO amnapara:

— B IIeYaTHOU opme,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.



JlaHHBIN MTepedeHb MOXKET OBITh KOHKPETU3HPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTa 00Y-
YaIOMINXCA.

5. llepevenb yueOHOM JTUTEPATYPbI, HHPOPMANMOHHBIX PECYPCOB M TEXHOJIOTHii

5.1. YueOHasi iuTeparypa

1. BuorexHosorus: ydeOHUK ¥ MPaKTUKYM JiJis By30B / moj penakiueit H. B. 3arockHoid,
JI. B. Hazapenko. — 4-¢ u3., uctp. u gorn. — Mocksa: U3natenscTBo FOpaiit, 2024. — 384 c.
— (Bsicmiee obpazoBanue). — ISBN 978-5-534-16026-0. — URL.: https://urait.ru/bcode/543823

2. 3arockuHa, H. B. Dxonornyeckast OMOTEXHOJIOTHSA : YYEOHUK U IPAKTUKYM JUIsI BY30B /
H. B. 3arockumna, JI. B. Hazapenko. — Mocksa : U3natensctBo FOpaiit, 2024. — 99 c. — (Bsic-
niee oopazosanue). — ISBN 978-5-534-16030-7. — URL.: https://urait.ru/bcode/544771

3. O01ast OMOTEXHOJIOTHS | YUSOHHK JIJIsl 00YJArOIIUXCS 10 OCHOBHBIM 00pa30BaTeIbHBIM
mporpaMMaM BbICHIEr0 oOpa3oBaHMs ypOBHEHl OakanaBpuaTa, MarucTparypbl U aclUpaHTYpPbl
Hanpasienuit moarotosku 19.03.01, 19.04.01 u 19.06.01 "buorexnonorus" / mox oOiei penak-
uueit A. . Mupomnukosa ; B. B. Pesun, H. A. Atbiksn, E. B. Jluacbkuna [u 1p.] ; Munucrep-
CTBO HAyKH U BbICIIero obpa3zoBanusi Poccuiickoit @eneparun, OenepalibHOE TOCYAapCTBEHHOE
OroxeTHOE 00pazoBaTeIbHOE YUPEKICHHE BBICIIEro oOpa3oBanus "HalroHanbHbIN HccieaoBa-
TenbcKU MOpIOBCKUI rocynapcTBeHHbI yauBepcuTeT uM. H. I1. Orapesa". - 3-e¢ usn., 101, u
nepepad. - Capanck . M3n-Bo Mopaosckoro yauBepcutera, 2019. - 414 ¢. - ISBN 978-5-7103-
3809-4

Jl1s 0CBOEHMS AMCLUUIUIMHBI MHBAJIUAAMU U JIMLIAMU C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU
3I0POBbS UMEIOTCS U3JaHHS B DJIEKTPOHHOM BHJIE B 3JICKTPOHHO-OMOIMOTEUHBIX CUCTEMAX
«JIanb» u «tOpaiity».

5.2. Ilepuoanyeckast JuTEPaATYpa

Ha3Banue uznganus Ilepuonnu- Mecto 3a Kakue roJbl XpaHUTCS

HOCTb BBIXO/Ia XpaHeHHs

(B rom)
Buonorus.PedepaTuBHsIit xKyp- 12 PX 1970-2020 Nel-2
nan. BUHUTU
Buoopranuueckass Xumus 6 g3 1975-2008, 2009 Ne 1-3, 5-6, 2010 -

2018 (1 mosyr.)

buoxumus 12 u3 1944-45, 1947 — 2018 (1monyr.)
I'eneruka 12 u3 1965- 2016, 2017 Ne 1-6
KypHan MUKpOOHOIOTHH, dTIHIC- 6 q3 2010-2018 Ne 1-3,2019 Ne 1-3, Ne 5-6,
MHOJIOTHH ¥ UMMYHOOHOJIOTUH 2020-
Kypnan o6ieit buosnoruu 6 3 2009-2017 Ne 1-3, 2018 (1 momyr.)
3amura oOKpyKarollen cpelibl B u3 2008 Ne7-12, 2009- 2012, 2013 Ne 7-12,
He(TEerazoBoM KOMILJIEKCE 2014-2015,2017 Ne 1-3
M3Bectus BY30B CeBepo-Kaskas- 4 3 2010- 2012, 2013Ne 1-2, 4-6, 2014-

ckoro peruona. Cepusi: Ecte-
CTBCHHBIC HAYKH

Wseectust PAH (mo 1993 r. Usee- 6 g3 2009-2018 (1 momyr.)
ctusi AH CCCP). Cepusi: buouo-

ruyeckas

HUcnonr3oBanue u oxpaHa npupoa- | 12 u3 2008-2017 Ne 1-2

HBIX pecypcoB B Poccun

MukpoGHoorus 6 43 2009-2018 Nel-3
MonekynsipHast OMOJIOTHsI 6 43 2008- 2016, 2017 Ne 1-3
[puxiagaas OMOXUMHUS 1 MAKPO- 6 43 2008- 2013, 2014 Ne 1-5, 2015- 20186,
ouonorus 2017 Ne 1-3

Ycnexu coBpeMeHHON OHOIOTHH 6 g3 2008-2017

Okosorus 6 43 2009-2018(1 mouyr.)
DKOJIOTHUS U )KU3Hb 12 U3 2003-2012

OKONorus ¥ NPOMBIIIIEHHOCTb 12 u3 2008-2017

Poccun

1. Ba3sl nannbix kommnanun «IBUCy https://eivis.ru/
2. DOnexrponHas 6ubmmoreka GREBENNIKON.RU https://grebennikon.ru/
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5.3. UnuTepHeT-pecypchl, B TOM YHCJIe COBPeMeHHbIe MPo(ecCHOHAIbHbIE 0a3bl IaHHBIX U
HH(oOpMaNHOHHBbIE CIIPABOYHbIE CHCTEMBI

dnekmponno-ouodnuomeunste cucmemut (I5C):

1. O6pasoBarensHas miathopma «KFOPAUT» https://urait.ru/

2. O5C «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAWH» http://www.biblioclub.ru/

3. OBC «BOOK .ruy https://www.book.ru

4. OBC «ZNANIUM» https://znanium.ru/

5. OBC «JIAHb» https://e.lanbook.com

Ilpogheccuonanvnvie 6azvt Oannvlx

1. BuptyansHblii  umTasnbHblii  3a1  Poccuiickoit rocymapctBeHHoi Oubmuotexku (PI'B)
https://Idiss.rsl.ru/

2. HanmonanesHast anektponHas oudauoreka https://rusneb.ru/

3. Hayunast snexkrponnas 6udaunoreka eLIBRARY.RU (HDB) http://www.elibrary.ru/

4. ITonmHOTEKCTOBAsA KOJUIEKIUS KypHanoB Ha miatgopme PIIHU (OnexkrponHbie Bepcun Hayd-
ueIx xypHainoB PAH) https://journals.rcsi.science/

5. [pesunenrckas 6ubnmmuoreka um. b.H. Enbrmaa https://www.prlib.ru/

6. YHuBepcurerckas nH(pOpMaIMOHHAS cucreMa POCCHA (YUC Poccus)
http://uisrussia.msu.ru

7. Kypnains! uznarenscrea Wiley https://onlinelibrary.wiley.com/

8. ITonmroTtekcroBas koyweknus kaur eBook Collections m3garensctBa SAGE Publications
https://sk.sagepub.com/books/discipline

9. [NonHoTekctoBas kosutekuusi kHUr EBSCO eBook (rmyOmna apxmBa: 2011-2023 r1r.)
https://books.kubsu.ru/

10. Pecypcsr Springer Nature https://link.springer.com/, https://www.nature.com/

11. Questel. baza manueix Orbit Premium edition https://www.orbit.com

12. China National Knowledge Infrastructure. BJI Academic Reference https://ar.over-
sea.cnki.net/

13. [TomHOTEKCTOBBIE apXWBHI BEAYIINX 3alaJHbIX HAYYHBIX KypHAIOB Ha Poccuiickoil miat-
dopme Hayunbix xypaaaoB HOMKOH http://archive.neicon.ru

Hugpopmayuonnsie cnpasounsvie cucmemol

1. Koncynwrant [Imtoc - cipaBouHasi mpaBoBast cucTeMa (JOCTYI MO JIOKATbHOM CETH C KOMITb-
I0TEpOB OMOJIMOTEKH )

Pecypcol c60600n020 0ocmyna

1. KubepJlenunka http://cyberleninka.ru/;

2. AmepukaHcKas maTeHTHas 0a3a qaHHbIX Nttp://www.uspto.gov/patft/

3. Jlekropuym TB - Buacosekiuu Beayiux JektopoB Poccun http://www.lektorium.tv/

4. Freedom Collection — mogHOTEKCTOBas KOJICKIHMS 3JIEKTPOHHBIX JKypHAJIOB W3/aTeIbCTBA
Elsevier https://www.sciencedirect.com/

5. MuHUCTEpCTBO  HaykH W BbIicmiero  oOpaszoBanmst  Poccmiickoit ~ deneparuu
https://www.minobrnauki.gov.ru/;

6. denepanbusblii mopran "Poccuiickoe oopazoBanue http://www.edu.ru/;

7. TIpoekt ['ocymapcTBEHHOTO MHCTUTYTA PyccKOTO si3bika uMeHu A.C. [TymkuHa
"Oo6pa3zoBanue Ha pycckom" https://pushkininstitute.ru/;

8. CnpaBouHO-uH(pOpMaMoHHbIH noptan "Pycckuit si3e1k" http://gramota.ru/;

9. CnoBapwu u sHImKI0Ne My http://dic.academic.ru/;

10. O6pa3oBarensHbIi mopran "Yueba" http://www.ucheba.com/.

Coocmeennbvie 31eKmpoHHble 00pazoeameibhbvle u unpopmayuonnsie pecypcol Kyol'y

1. DnekTpoHHbI# KaTajor Hayunoit oudiaunorexku KyoI'Y http://megapro.kubsu.ru/MegaPro/Web
2. DNEeKTpOHHAas 6ubnmoreka TPYZIOB YUEHBIX Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
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3. OTkpbITast cpesia MOAYJIbHOTO quHaMudeckoro ooyuenus Kyol'Y https://openedu.kubsu.ru/
4. ba3a y4eOHBIX IJIAHOB, Y4COHO-METOJMUECKUX KOMIUICKCOB, MyOIHMKANUid U KOH(pEPEHIU
http://infoneeds.kubsu.ru/

5. DnekrpoHHsbIii apxuB gokyMeHToB Kyol'Y_http://docspace.kubsu.ru/

6. MeToauueckue yKa3aHus JJisi 00y4aloUUXcsl M0 0CBOEHUIO THCIHMIINHBI (MOIYJIs)
Jlekuus: PaGoTa Ha JIEKIMH SBISETCS OYCHD BAXKHBIM BUJIOM CTYACHUYECKOHN JNEATCILHOCTH IS
U3yYeHUSI JUCIUTUIMHBL, T. K. Ha JIEKIIUU TPOUCXOIUT HE TOJILKO COOOIIEHIE HOBBIX 3HAHHIA, HO U
cucTeMaTru3alys U 0000IIeHNe HAKOIUICHHBIX 3HaHW, (JOPMHUPOBAHHE HA WX OCHOBE HMJICHHBIX
B3IIAJIOB, YOCKICHUN, MHUPOBO33PEHUS, Pa3BUTHE IO3HABATEIBHBIX M TPOQECCHOHATBHBIX
UHTEPECOB. JICKTOp OpPHEHTUPYET CTYJCHTOB B yueOHOM marepuasie. Kparkue 3amucu JeKIui
(KOHCTICKTHPOBAaHUE) MMOMOTaeT YCBOWMTH Marepuaji. HamwrcaHue KOHCHEKTa JIEKIH: KpaTKo,
CXEMAaTU4YHO, MOCJIEI0BATEIbHO (PUKCUPOBATH OCHOBHBIE MMOJIOKEHUS, BEIBOJBI, (DOPMYIHPOBKH,
00001IeHNS; TOMeYaTh Ba)KHBIE MBICIIH, BBIJICIISATH KIIFOUEBBIC CJIOBA, TEPMHUHBI. KOHCIIEKT ITyydriie
MOJIPa3eiiATh Ha MyHKTHI, maparpadbl, coO0Ias KpacHyo CTpoKy. [IpuHIMNHUaIsHBIE MecTa,
orpeneneHusi, GopMyJbl CIEIYeT COMPOBOXKIATh 3aMEUAHUSIMH: «BAXKHO», «0CO00 Ba)KHO,
«XOPOIIIO 3aMIOMHUTH» | T.II. WM TOTYEPKUBATh KpacHOU pyukoit. [{enecooOpa3Ho pa3padboraTh
COOCTBEHHYIO CHMBOJIMKY, COKpAIICHHUS CJIOB, YTO TO3BOJIMT CKOHIICHTPUPOBATh BHUMAaHHE Ha
BRXHBIX CBeleHUsAX. [IpociymmBaHue M 3aMUCh JISKIUA MOXKHO IMPOU3BOJIUTH MPHU TOMOIIU
COBPEMEHHBIX YCTPOUCTB (AMKTOGOH, HOYTOYK, HETOYK M T.I1.). PaboTast Ha/t KOHCTIEKTOM JIEKIIHH,
BCEr/a CIIElyeT HCIIOJNb30BaTh HE TOJNBKO YYEOHHWK, HO W Ty JIUTEPATypy, KOTOPYIO
JIOTIOJTHUTEIIFHO PEKOMEH I0BAIT JICKTOP, B TOM YHCIIC IEPHOANICCKHIE H3IaHHSI COOTBETCTBYIOLICH
HanpaBiieHHOCTH. [1o pe3ynbpraraMm paboThl C KOHCIIEKTOM JICKIIUU CIeAyeT 0003HAYUTh BOIPOCHI,
TEPMUHBI, MaTepHaJl, KOTOPBIA BBI3BIBACT TPYJHOCTH, IOMETUTh M TIOMBITATHCS HAWTH OTBET B
peKoMeHayemMol iuteparype. Eciii caMoCTOSTENIbHO HE ymaeTcsi pa3o0parbCs B MaTepuale,
HE00X0IMMO C(HOPMYITHPOBATH BOIIPOC U 33/1aTh MPETIOAABATENIO HA KOHCYJIbTAIIMH, HA OOIICHUN
B KOHTaKTHBIE 9achl. JICKITMOHHBIN MaTepua SBIsSETCs 0a30BBIM, C KOTOPOTO HEOOXO0IMMO HAaYaTh
OCBOCHHE COOTBETCTBYIOIIETO pa3zielia UM TeMbl. [1l1aH MOATOTOBKH K JICKITHH:

*03HAKOMUTHCS C TEMOM JIEKIIUU

*03HAKOMHTHCS C MPEI0KEHHBIMU BOIIPOCAMHU

*H3yYUTh COOTBETCTBYIOIINN MaTepra

*03HAKOMHTHCS C JTUTEPATYPOH 1O TEME
JlaGopaTopuble padoThl B mpoliecce MOATOTOBKH K JTabOpaTopHON padoTe HEO0OXO0IUMO
03HAKOMUTBCSI ¢ pabodedl NporpaMMOil JUCHUILTUHBI, TeMaMU M TUIaHAMH JIAOOpaTOPHBIX
3aHSITHIA, YIeNsas 0c000e BHUMAaHHE TIETISIM | 337a49aM, CTPYKTYPE U COACPKAHUIO JUCIIUILTHHBL,
NPOBECTH aHAJIN3 OCHOBHOHM y4eOHOUW JTUTEpaTyphl, MOcie 4ero padoTath ¢ PEKOMEHIOBaHHOU
JOTIOTHUTEIFHOW JUTepaTypoil. [IpM yCTHOM BBICTYIJICHMH TIO KOHTPOJBHBIM BOIIPOCAM
7a00paTOPHOTO 3aHATUS HY)KHO H3JIarath (HE YWTAaTh) MaTepuan BBICTYIUICHHS CBOOOJHO.
HeoOxonmnMo KOHIIEHTPUPOBAaThH CBOE BHHMAaHHE HA TOM, YTO BBICTYIUICHHE OOpameHo K
ayoIUTOpUM, a HE K TMPErojaBareNto, T. K. 3TO 3HAYUMBIA acHeKT NpodecCHOHaTbHBIX
komrieTeHImd. [lo OKOHYaHWHM JTA0OPATOPHOTO 3aHATHS CIIEAYEeT TIOBTOPUTH BBIBOJIBI,
CKOHCTPYUPOBAHHBIE B XOJI¢ YCTHOTO ONpOCA, MPOCICIUB JIOTHKY WX TOCTPOCHHUS, OTMETUB
MOJIOKEHUS, JIeKAIUe B UX OCHOBE. JlJIT 3TOTO B TEUCHHE ONMpOCa IPYTHX YYAITUXCS CIEAYeT
JienaTh TOMETKH. bojiee Toro, B ciyyae HETOYHOCTEH U (MITH ) HETOHUMaHHUSI KaKOT0-THO0 BOIIpoca
MPONICHHOTO MaTepuaia ClieyeT OOpaTUTHCS K MPETOAaBATeIIO IS MMOJIYICHHUS HEOOXOAMMOMN
KOHCYJIbTAIlMM W Pa3bsICHEHUs BO3HHKIIEH cuTyaruu. Cxema MOATOTOBKH K JIAOOPAaTOPHBIM
paboram:

[103HAKOMHTBCS C TEMOH, LIEJIBI0 U 3a7jauaMi paboThI

[JpaccMOTpETh MPEIOKECHHBIE BOITPOCHI

[IM3y4HTH JICKIIMOHHBIH MaTepHall, OCHOBHYIO U JOTIOJHHUTEIBHYIO IUTEPATY Py

[JO3HAKOMHUTHCS C 3aJaHUSIMH U XOJIOM UX BBITTOJIHEHUS

[103HAKOMHTKCS ¢ 000PYTIOBAaHUEM 3aHSITHS

[/BBITIOJIHUTH 33JJaHUSI B COOTBETCTBHH C XOJ0M PabOTHI
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[JmMCbMEHHO 0()OPMHUTH BHITIOTHEHHYIO PaboTy

[/1IOABECTH UTOT U CAENATh CTPYKTYPHUPOBAHHBIE BBIBOIbI
CamocrosiTeibHasi padota CamocTosTenbHast paboTa CTYJJeHTOB TUCIUILIMHE OCYIIECTBIISIETCS
C Lenbl0 yrayOJieHWs, pAacCHIMpeHHs, CHCTEMaTH3allud M 3aKpeIUICHUsl IOJYYEHHBIX
TEOPETUYECKUX 3HAHUH, (POPMUPOBAHHS YMEHHUN UCIIOIH30BATH JOKYMEHTAIMIO U CTICIUAIBHYIO
JUTEPATYPY, Pa3BUTUS MO3HABATENILHBIX CIOCOOHOCTEN U aKTUBHOCTH, a Takxke (POPMUPOBAHMS
CaMOCTOSITEIILHOTO MBILIUICHUS, CIOCOOHOCTEH K CaMOpPa3BUTHIO, CAaMOCOBEPUICHCTBOBAHUIO U
camMopeajM3allud,  pa3BUTHS  MCCIENOBAaTENbCKUX  yMeHMd.  Ilepen  BbIOJHEHHEM
CaMOCTOSATENIHOW paboThl HEOOXOMUMO YETKO IMOHMMATh I W 3afadyd pabOThl, CPOKU
BBINOJIHEHHSI, OPUEHTUPOBOUYHBIH 00BEM, OCHOBHBIE TpEOOBaHMsS K pe3ysbTaTaM paloThl,
KPUTEPHH OIICHKH. BO BpeMsi BBIMOJHEHHSI CaMOCTOSITEIbHON pabOThl MPENoaBaTeNlb MOXKET
IPOBOJIUTH KOHCYJIbTaMU. KOHTPOJIb pe3yIbTaToOB caMOCTOSTENbHON pabOThI CTYJAEHTOB MOXKET
OCYILECTBIIATHCS B MMCbMEHHOM, YCTHOW MM CMEIIaHHOH (hopMe, ¢ MPEeACTaBICHHEM MPOIYKTa
TBOPYECKOH AEATENbHOCTU CTyJeHTa. B kauecTBe ()OpM U METO0B KOHTPOJISL CAMOCTOATEIBHOM
paboThI CTYy/IEHTOB MOTYT OBITh MCIOJIB30BAHBI CEMUHAPCKUE 3aHATHSA, KOJJIOKBHYMBI, 3a4€THI,
TECTUPOBAHUE, CAMOOTYEThI, KOHTPOJIbHBIE paboThl U JAp. KpurepusMu OnEeHKH pe3ysbTaToB
CaMOCTOSITENIbHOW PAa0OTHI CTYJCHTA SBISIIOTCA: YPOBEHb OCBOCHHS CTYJICHTOM Y4eOHOro
MaTepuaga; YMEHHUS CTyJEHTa HCIOJIb30BAaTh TEOPETUUYECKHE 3HAHWUA IPH  BBIIOJHEHUU
UH/IMBUAYAIbHBIX 3a/laHUi; OOOCHOBAaHHOCTb M YETKOCTh HM3JI0KEHHS OTBETa; O(opMIIeHHE
MaTepHala B COOTBETCTBUHU C TPEOOBAHUSAMHU.

[Inan noAroToBKHU:
[JM3y4UTh COOTBETCTBYIOIIMN JIEKIIMOHHBIN MaTepHall
[JM3y4YUTh OCHOBHYIO JIUTEPATYPY 10 TEME
[JM3y4YUTh NONOJHUTEIBHYIO JINTEPATYPY IO TEME
[JohopMUTH BBIMOJIHEHHYIO pabOTy MHUCbMEHHO WM B BHUJE IPE3ECHTAlMH B
3aBUCHUMOCTH OT 3aJjaHUs

e [IcaenaTh CTPYKTYpUPOBAaHHBIE BHIBOJIBI.
IHoaroroBka Kk 3Kk3aMeHy
IIpu moaroToBKE K SK3aMeHy HEOOXOAUMO OPUEHTUPOBATHCS HAa KOHCIEKTHI JEKIHA,
pabouyro mporpammy JAUCHUUIUIMHBI, HOPMAaTUBHYIO, YU€OHYI0O U PEKOMEHIYEMYIO JIUTEPaTypy.
OcCHOBHOE B IOJATOTOBKE K C/Iaye 3K3aMeHa — 3TO [IOBTOPEHUE BCETO MaTepraia JUCIMUILIMHBL, IO
KOTOPOMY HEOOXOMMO CIaBaTh dk3aMeH. [Ipu moAroToBKe K ciaue sk3aMeHa BeCb 00beM paboThI
HYKHO paclpeleNsiTh paBHOMEPHO IO JHSM, OTBEAECHHBIM ISl MOArOTOBKH, KOHTPOJIUPOBAThH
KaXKIbI JIEHb BBINIOJHEHNE HAMEYEeHHOH palOoThl. B meproa MoAroToBKM K AK3aMEHY CTYJEHT
BHOBb oOOpamaercs K yke H3y4eHHOMY (TpoiJeHHOMY) yueOHoMy MaTepuany. IloarotoBka
BKJIIOYAET B ceOs TpHU 3Tara: caMocToATeIbHasi paboTa B TEUEHUE CEMECTpPa; HEMOCpeICTBEHHAs
NOJArOTOBKA B JHM, NPEALIECTBYIOIIME dK3aMEHY [0 TéMaM Kypca; IMOJArOTOBKAa K OTBETY Ha
3aJjaHus, coJiepikalirecs: B Omierax. DK3aMeH IMPOBOAMUTCA MO OuiieTaM, OXBATHIBAIOUIMM BECh
IIPOMJCHHBIN MaTepHas AUCLUILIIMHBI, BKIIIOUYas BOIPOCHI, OTBEACHHBIE AJI CAMOCTOSTENBHOIO
u3ydeHus. [ ycrnenHoi ciaun ykazaHHble B paboueil mporpaMMe GopMupyemMble KOMIIETEHINN
B pe3yibTaTe OCBOCHUS TUCLMIUIMHBI JOJDKHBI OBITH MPOAEMOHCTPHUPOBAHBI, TOTOBUTHCS K
9K3aMeHYy HE0OXO0MMO HAUMHAThH C TIEPBOM JIEKIIMH U IEPBOTO CEMUHAPA.
B ocBoeHMM 1UCHUIUIMHBI MTHBAIMIAMU U JINLAMU C OTPAHUUYEHHBIMUA BO3MOXKHOCTSIMU 3/I0POBBS
0oJbIII0€ 3HAU€HNE UMEET MHIMBUTyalibHas yueOHas paboTa (KOHCYJIbTAllM) — JOTIOJHUTEIbHOE
pa3bsCHEHHE y4eOHOro MaTepuania.
WHnnBuayanbHble KOHCYJIbTALUU MO IPEIMETY ABJISIOTCS BaXKHBIM (PAKTOPOM, CIIOCOOCTBYIOIIUM
UHIMBUAYyaNIU3alud OOy4YeHHs M YCTAHOBIICHHIO BOCIHUTATEIBHOTO KOHTAaKTa MEXIY
IpenojaBaTeseM U 00yJarolUMCs HHBAIUOM WU JIUIIOM C OTPAHUYEHHBIMU BO3MOXHOCTSIMU
3/10pOBBSI.
IHoaroroBka nmpe3eHTaAIMIA:
® 3HAKOMMTBCS C TEMOH, LIEIbIO U 33ja4aMu
® COCTaBUTH IUIaH MPE3EHTALUU COTJIACHO OCBOEHHOMY TEOPETUYECKOMY MaTepHaIly



® IPOM3BECTH IOMCK B JIGKLIMOHHOM MaTepuajne, OCHOBHOM M [ONOJHUTEIbHON
auTeparype GaKkTHIECKOro MaTepHuaa 1o TeMe
® IIPOU3BECTH MOUCK WILTIOCTPATUBHOI'O MaTepuasa B CETH "MHTEpHET"
®  COCTaBUTb NPE3EHTALUIO IPU TOMOLIH crienuaiuzupoBanHoro 110
® COCTaBUTb JIOKJIAJ MO WUIIOCTPATUBHOMY MaTepually Npe3eHTalun
B ocBoeHnu nucuMIUIMHBI MHBAIMAAMM U JIMLIAMHU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU
30pPOBbsl OOJIBIIOE 3HAYCHHUE HMEET WHAWBHUAyajbHas ydeOHas pabora (KOHCYJbTAIlMH) —
JIOTIOJTHUTEIbHOE pa3bsiICHEHUE Y4eOHOr0 MaTepHara.
WunuBuayanbHble KOHCYJbTAllMM 10 TPEAMETY SBISIOTCS BaXKHBIM  (PakTOpoM,
CHOCOOCTBYIOLIMM MHAWBUIYAIU3ALUU OOYUYEHUS U YCTAHOBJICHUIO BOCIUTATEIBHOTO KOHTAKTa
MEXay I[pernojaBaTesieM U OO0y4arollMMCs HMHBIWAOM WJIM JIMIOM C OrpPaHUYEHHBIMU
BO3MO>KHOCTSIMH 3710POBbS.
7. MaTtepuajbHO-TEXHHYECKOe o0ecriedeHne Mo JUCHUIIUHEe (MOIYJII0)
ITo BceMm BuaM y4eOHOI NesATEIbHOCTH B paMKax JUCLUIUIMHBI UCTIONb3YIOTCS ayAUTO-
puu, KaOUHETHI U J1abopaTOpPUH, OCHAILIEHHBIE HEOOXOIUMBIM CHEIUAIM3UPOBAHHBIM U JJabopa-
TOPHBIM 000PYZIOBAaHUEM.

HauMeHoBaHue crienMajJIbHBIX ITOMEIIEHUN

OCHAIIEHHOCTD CIIEIUMAIbHBIX ITOME-
IIEHUH

[IepedeHp NTMLIEH3MOHHOTO
MIpOrpaMMHOTO obecreye-

HUsA

YueOHbIe ayAUTOPHH IS IIPOBEICHHS 3aHs-
THUH JIEKIIMOHHOT'O THIIA

Meo0ernb: yueOHas MeOenb
TexHuvecKue cpeicTBa 00y UECHUS:
9KpaH, IPOEKTOP, KOMIIBIOTED

Microsoft Windows
Microsoft Office

VYueOHble ay AUTOPUHU UL IPOBEIeHUs J1abo-
paropHbIx pabor. Jlaboparopus 412, 414

Meb6enb: yueOHast MeOeb
TexHuueckue cpeacTBa 00yUCHUS:
9KpaH, NPOEKTOP, KOMITBIOTEP
O6opynoBanue: 1abopaTopHOE MHUK-
pobuonormieckoe 000pyIOBaHNEe

Microsoft Windows
Microsoft Office

aTTeCTAIlnA

VYueOHble ayauTOpPHH U NIPOBEJCHUS,
TPYIIIOBBIX M WHIUBUIYAIGHBIX KOHCYJIbTa-
LU, TEKYIIEro KOHTPOJIS U IPOMEXYTOUHON

MeoGens: yaebnast mebens
Texanveckue cpecTBa 00yUCHHS:
9KpaH, IPOEKTOP, KOMITBIOTEP

Microsoft Windows
Microsoft Office

JInst caMoCcTOSATeIbHON paboThI

o6yqafoumxc;1 npeayCMOTPCHBI ITIOMCIIICHUA, YKOMILJICK-

TOBaHHBIE CIIEIUATU3UPOBAHHON MeOebI0, OCHAIIEHHBIE KOMITBIOTEPHOI TEXHUKON C BO3MOXKHO-
CTBIO MOJIKIIFOUEHUS K ceTH «IHTepHEeT» 1 0OecrneueHueM 10CTyIa B AJIEKTPOHHYIO HH(OpMaIIU-
OHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

HanmenoBanune mome-
IIEHUH JIJISI CAMOCTOSI-
TENBHOH paboThI 00y-

OcHameHHOCTh TOMEIICHUH I CaMOCTOSATENIEHON paboTHI 00y~
YaIOMINXCS

Ilepedenp nuueH3u-
OHHOTO TIPOTPaMM-
HOT'0 00€CITeUeHUS

obpa3oBareibHON OpraHU3aliHi, BeG-KaMepbl, KOMMYHHUKAIHOH-
HOe 000pyZoBaHHE, 00CCIEUMBAIOIICE TOCTYN K CETH HMHTEPHET
(IpOBOHOE COCAMHEHUE U OECIIPOBOHOE COCTUHEHHE 10 TEXHO-
noruu Wi-Fi)

YAIOUIMXCS
IMomerenne ast camo- | Mebenb: yueGHas Meberb Microsoft Windows
cTositennbHON  pabotsl | KoMrmuiekT criennann3upoBanHoit Mmeberu: kommbioTepHbie cronel | Microsoft Office
oOyyaromuxcs  (uu- | OGOpymOBaHUE: KOMIIBIOTEpHAsI TEXHUKA C TMOJAKIFOUYSHUEM K WH-
TanbHBIN 3a1 Hay4Hoii | ¢opManiMOHHO-KOMMYHHKAIIMOHHOM ceTn «HTepHEeT» U JOCTy-
OubIMOTEKN) IIOM B 3JIEKTPOHHYIO MH(OPMAILOHHO-00pa30BaTENbHYIO CpPEeIy

[Momemenne jyist camo-
CTOATENBHOW PabOTHI
00yJaroMHXCs
(ayn.437a)

MebGens: yueOHast MmeOenb

OGopynoBaHUe: KOMIIBIOTEPHAS TEXHUKA C NOAKIIOYEHHEM K HH-
(opMaMOHHO-KOMMYHHUKAIIMOHHOH cetn «MHTepHET» U HoCTy-
IIOM B 3JIEKTPOHHYIO HH(OPMaLHOHHO-00pa30BaTEIbHYIO Cpery
o0pa3oBaTeNbHON OpraHu3aluy, KOMMYHHKaMOHHOE 000pyJ0Ba-
Hue, o0ecrieunBaroniee JOCTYI K CETH WHTEpPHET (MPOBOIHOE CO-
emHeHne W OecrnpoBoaHOe coeanHeHue o TexHomorun Wi-Fi),
MYJIbTUMEUIHBIN TEJIEIKPaH

Microsoft Windows
Microsoft Office




