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Pabouasi nporpamma ancumunimner «BBeneHre B GHOTEXHOTOMMIO» COCTABICHA B
2022 rony B coorBetcTBHM ¢ TpeGopanusmu GIOC BO — GakasnaBpHaT 110 Harpas-
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Kot Ne };

3aB. kadeapoit L Xanunos P.A.
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Ha 3aceiannn Mertoanyeckoii komucenu Grnosornyeckoro paxyisrera ot 23 mapra
2022 r., nporokosa Ne 7

ITpencenarens %‘/ Pamazanosa I1.B.

PaGoyas nporpamMma AuCLHMIIMEBI corllacoBaHa ¢ y4eOHO-MeTOIMYEeCKHM YIIpaBlie-
HueM 31 mapra 2022 r.

Havansuuk YMVY ;Z [acanramxuesa A.T'.



AHHOTauMs padoveil MPOrpaMMbl IUCHUILIHMHBI

JuctummHa «BBegeHrne B OMOTEXHOJIOTHIO» BXOIUT B YaCTh, (POPMUPYEMYIO YUaCTHUKAMHU 00-
pazoBarenbHbIX oTHOmeHUH OITOIT 6akanaBpuara mo Hampasienuro nmoarotrosku 06.03.01 buo-
J0TUs

JucuumnimHa peanusyercs Ha OHOJorHueckoM (pakyabTeTe Kadeapod OMOXUMUN U OMODU3UKY.

Copeprxkanue UCIHUILUIMHBI OXBAThIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C MOJTYYEHUEM MPU MOMOIIH
Pa3IMYHBIX OMOTEXHOJIOTMYECKUX METOJO0B (Makpo- U MUKPOOPTaHHW3MOB, OMOKATaIln3aTOPOB,
(EpPMEHTOB | T.1I.) OMOJOTUYECKH aKTHBHBIX BEIIECTB, B TOM YHCJIC U JICKAPCTB.

JuctumimHa HarelneHa Ha (OpMUPOBAHUE CICAYIONINX KOMIIETCHIIMH BBIMTYCKHHUKA: OOMICTIPO-
deccuonanpabie — OIIK-1 n OIIK-5.

HpCHOZ[aBaHI/IC JUCHUIIIMHEBI ITPEAYCMATPUBACT IIPOBEACHUC CICAYIOINIUX BHUI0B y‘Ie6HbIX 3aHs-
THH: JICKOWH, IPAKTHUYCCKUC 3aHATUA, CAMOCTOATCIIbHAA pa60Ta.

PabGouas nporpamMmma JUCHUIUIMHBI OPEAYyCMaTpUBACT NPOBCACHUC CICAYIOINX BUAOB KOHTPOJIA
yCIIEBaeMOCTH B (hOpME KOHTPOJBHBIX Pa0dOT, KOJUIOKBUYMOB W MPOMEXYTOUYHBIN KOHTPOJIb B
dbopme sK3aMeHa.

0O0BeM JUCHUITIINHBI 3 3a4C€THBIC CANHUIIbI, B TOM YHCJIC 108 Y. B aKaACMHNYCCKHUX Yacax 110 BU-
JlaM y4eOHBIX 3aHSITHIA:
ouHasi hopMa oOydeHUs

YyeOHble 3aHATHS ®dopma npome-
B TOM YHCJIE: KYTOYHOM arre-
o KonrakrHas pabora o0y4arommxcs ¢ npenogasare- | CPC, B | cTanuu (3a4erT,
3 JeM TOM muddepeHmpo-
> g W3 HUX qucie BaHHBIA 3a4eT,
© 2 g Jlex | Jlabopa- | Ilpaktu- | KCP | komn- JK3a- JK3aMeH
R | UMM | TOpHBIE | YecKue CyJIb- MEH
3aHSATUS | 3aHITHS Taluu
7 108 | 54 | 20 34 18+36 9K3aMEH

3. Ilesu ocBOEHUS AUCIHILTHHBI

HenssMu ocBoeHUsT AUCHUIUIMHBI «BBeneHrne B OMOTEXHOJIOTHIO» SIBISETCS 3HAKOMCTBO
CTYJEHTOB C OCHOBHBIMHU JOCTH)KEHUSAMU OMOTEXHOJIOTMH Ha CErOJHSIIHEM dTare ee pa3BUTHUS,
C TJIaBHBIMH HaIlpaBJIECHUSMH Pa3pabOTOK B 00JIACTH T€HETHUECKOU, KJIETOUYHON U OETKOBOW MH-
JKEHEPUHU.

3amauaMu M3y4eHUs JUCIHUIUIMHBI SIBJISETCS YCBOCHHE OCHOBHBIX METOJIOB U IPHUEMOB,
UCTIONIb3YEMBIX B OMOTEXHOJIOTUU JIJISl CO3JaHMSI HOBBIX MPOMBIIUICHHO BaXXHBIX MPOIYIIEHTOB
OMOJIOTMYECKH aKTHUBHBIX BEIECTB, ISl CO3JJaHUS HOBBIX COPTOB PACTEHHM W MOPO/I )KUBOTHBIX,
a TaKXKe TOCTIKEHUSI OMOTEXHOJIOTHH B MPOM3BOJICTBE OMOJOTUYECKH aKTHUBHBIX BEIIECTB, Me-
JTUIIMHE, CETBCKOM XO3SUCTBE, SKOJOTHH, MPOU3BOJCTBE JEIIEBON IHEPTrUU, 00€3BpEKUBAHUN
OTXOJIOB MPOU3BOJICTB U P APYTHUX.

2. Mecto nucuuniaunsbl B crpykrype OIIOII 6akanaBpuara
Jucuunnuna «BBeneHne B GMOTEXHOJIOTHIO» OTHOCUTCS K YaCTH AUCLUUILIINH , opMUpY-
€MOll yJyaCTHUKaMU 00pa3oBaTeNbHBIX OTHOILICHUI 00pa30BaTeNbHON MpOrpaMMbl OakanaBpuara
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no Hanpasienuto 06.03.01 buonorwus.
K nacrosimemy BpemMeHH c(hOpPMUPOBAIOCH HECKOJIBKO Pa3eioB OMOTEXHOIOTHH, O0BEK-
TaMH MCCIIEIOBaHUS KOTOPBIX SIBIISIOTCS )KUBBIE CHCTEMBI HAa Pa3HBIX YPOBHSIX OPraHU3ALUU: OT
CYOMOJIEKYIISIPHOTO IO TIOMYJISIIIHOHHOTO. B CBsI3W ¢ yeMm, Juisi U3y4eHusl 3TOM HayKu HEO0OXOIH-
MBI 3HaHUS BCETO CIEKTPa €CTECTBEHHOHAYYHBIX AUCUUIUINH (LIUTOJIOTHS, TeHETUKA, MUKPOOUO-
JIOTHSI, UMMYHOJIOTHS U Ap.). CTyIEeHTHI JTOJDKHBI UMETh NPEICTaBICHUs 00 OCHOBHBIX T'CHETH-
YEeCKUX 3aKOHOMEPHOCTSIX U O MPHPOJIE SIUHHI] HACIEACTBEHHOCTH — F€HOB; MOJICKYISIPHOM U
KJICTOYHOM CTPOCHHH JKUBBIX OPTaHU3MOB; Pa3HOOOPA3HH U IBOJIFOIMU YKUBOTO H T.II.

3. Komnerenuun ody4yamouierocsi, opmupyemMbie B pe3yJbTaTe 0CBOCHH S THCUMIIJIMHBI
(mepeveHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs).

Kona u HanmeHoBa-
HHe KOMIIETEeHIMH

Kona u HanmeHoBa-
HHE HHIHKATOpa

ILitanupyemble pe3yJbTaThl
o0yueHust

IIpouenypa ocBoeHust

u3 OIIOII JAOCTHKEHUS KOM-

neTeHuu (6 coom-

semcmeuu ¢ OIIOI1
OIIK-1.  Cnocoben | OIIK-1.1. O6nanaer | 3HaeT: 00 OCHOBHBIX 3aKOHOMEp- | YCTHBIH M  HHChMEHHBIN
NPUMEHSTh  3HAHWC | 3HAHWSAMH OHOJIOTH- | HOCTSAX MPOTEKaHHs (PEepMEHTAIU- | OMPOC,  MPOrpaMMHPOBAH-
OMOJIOrMYeCcKOro pa3- | YeCKoro pa3HooOpa- | OHHBIX MPOIECCOB B OMOpeakTopax | Hblil ONMpOC, COCTaBJICHHUE

HOOOpa3usi U MCIOJb-
30BaTh METO/IBI
HAONIOZICHUSI, HJICH-
TUQUKAIMH, KIACCH-
(dukanuu, BOCIpPOU3-
BOJICTBA U KYJIbTHBH-
POBaHUS JKUBBIX 00b-
CKTOB I PCIICHUS
npo¢heCCHOHATBHBIX
3ajad.

3us; HMEeT COBpe-
MEHHBIE IPECTaBIIC-
HHS 00 OCHOBax OHO-
TEXHOJIOTMYECKAX U
OUOMEIUIUHCKHIX
MPOU3BOJICTB, TEHHON
WH)KCHEPUHU,  HAHO-
OHOTEXHOJIOTUH, MO-
JICKYJSIPHOTO ~ MOJie-
JIUPOBAHUSL.
OIIK-1.2. Hcnonb3y-
eT METOJLI Halboe-
HUS W uAeHTH(DUKA-
UUA U1 PEelICHHs
npodeccCHOoHAIBHBIX
3a/1a4.

OIIK-1.3. Cnocoben
MPUMEHSTh OUOJIOTH-
YeCKHE 3HaHMs JIs
BOCIIPOM3BOJICTBA U
KYJIbTHBHPOBAHUS
JKUBBLIX OOBEKTOB IS
peuieHust mpodeccu-
OHAJIBHBIX 3a/1a4.

U CHUCTEMy YHIpaBJCHUS WUMHU; 00
OCHOBax OHMOTEXHOJIOTHH,
HAYYIHUTHCS OIPENENATh TaKHe IT0-
HATUSA KaK OHMOTEXHOJIOTMYECKHI
Tmporiecc, OHMOTEXHOIOTHUECKHI
00BEKT, OMOTEXHOJIOTHYECKAs CH-
crema.

YMeer: aHanuM3upoBaTh OHOTEX-
HoJlornueckrue Mmojenu. Ilo3Hako-
MHUTBCS C TEOPETHYCCKUMH OCHO-
BaMU U TMPAKTUYCCKUMHU JTOCTHIKE-
HUSIMH COBPEMEHHBIX OHOTEXHO-
JIOTHH, KIETOYHOTO U MOJICKYIISIp-
HOTO yPOBHSI.

Baaneer: HaBBIKaMU TIpaKTHYC-
CKO pabOTHI ¢ HOPMATHBHOM I10-
KyMEHTAaIeH, Tab0opaTOPHBIMH U
OTIBITHO-TIPOMBIIIIICHHBIMH PETJia-
MEHTaMH.

pedeparoB H  OKIANOB,
paboTa Ha KOMIBIOTEpE BO
BHEY4YEOHOE BpeMsL.

@opMbl  POMEKYTOUHOMH
aTTeCTallMU: KOJIJIOKBUYMBI,
MIPOTPaMMHPOBaHHBII
OIpPOC, BBINOJHEHHE KOH-
TPOJIBHBIX 3aJaHUM, COCTaB-
neane pedeparo (DCCE),
UHTEPaKTUBHBIE (bopMmeI
orpoca, eJioBast urpa.




OIIK-5. Cnocoben
NPUMEHSTh B IPO-
(heccroHanbHOM ntes-
TEJIHLHOCTH CoBpe-
MEHHBIE TpECTaBIe-
HHS 00 OocHOBax OHO-
TEXHOJIOTHYECKUX U
OMOMEIHUITMHCKUX
MPOU3BOJICTB, TCHHOMN
WH)XCHEPUHU,  HAHO-
OHMOTEXHOJOTUH, MO-
JICKYJSPHOTO  MOJIe-
JIMPOBAHUS.

OIIK-5.1. Ilpumens-
€T B TIpodeccro-
HaJIbHOM JEeSITEIbHO-
CTH COBPEMCHHBIE
MIPEICTaBICHUS 00
OCHOBaX OMOTEXHO-
JIOTHYECKHUX U OHO-
MEIUIUHCKHX TPO-
W3BOJICTB.

OIIK-5.2. Crocoben
MPUMEHSTH 3HAHUS B
TCHHOI WH)XCHEPUH,
HaHOOHMOTEXHOJIOTHH,
MOJIEKYJISIPHOTO MO-
JICTUPOBAHHUS B MPO-
(heccroHaBHOM /e~
TEJIHLHOCTH.

3HaeT: COBpPCMCHHBIC MPEICTaB-
JIeHUs 00 OCHOBaX OMOTEXHOJIOTH-
YeCKNX M OMOMEAHMIIMHCKUX IIPO-
W3BOJICTB, TPHHIUIEI TIPOU3BO-
CTBa CITUPTOB, aMHHOKHUCIIOT, Op-
TaHUYECKUX KHUCIIOT, TOJIHCAXapH-
JI0B, OHOJIOTMUECKH aKTHBHBIX
coequHEHui; 00 OCHOBaX OHOTEX-
HOJIOTHUH.

YMeeT: NPUMEHATh B MPOecCcro-
HAJLHON JI€ATENILHOCTA OCHOBBI
Pa3IMYHBIX MPOU3BOICTB; IPUME-
HATh HA TPAaKTHKE COBPEMCHHBIC
METOZBI MCCIEJOBAHUS IS TIOITY-
yeHHus OuoJormYecKol wWH(popMa-
L.

Buaaaeer: 3HaHUSIMH B TEHHOU
WH)KEHepUH, HAHOOMOTEXHOJIOT HH,
MOJICKYJISIPHOTO MOJICITUPOBAHHS B
npo¢heCCUOHATBHOM e TeIbHO-
CTH, HABBIKaMH COCTaBJICHUSA
Hay‘IHO-TeXHI/IquKI/IX OTYCTOB.

VYCTHBII M NHCHMEHHBIN
OIpoC,  MPOTrPaMMHPOBAaH-
HBIA Ompoc, JabopaTropHas
pabora, cocraBieHue pede-
paTtoB W IOKJIamoB, pabora
Ha KOMITBIOTEPE BO
BHeydeOHOEe Bpems. Keiic-
METOA.

DopMbL IIPOMEXKYTOYHOM
aTTeCTallMU: KOJIJIOKBUYMBI,
NpOrpaMMHUPOBAaHHBIH
OIIpPOC, BBINOJHEHHE KOH-
TPOJIBHBIX 33JaHUH, COCTaB-
neane pedeparoB (IDCCE),
HMHTEPaKTUBHBIC (hopMEI
oIpoca, JIeN0Basi Urpa.

4. O0beM, CTPYKTYypa U coJepsKaHue TUCHUILINHBI.
4.1. O0beM QUCHUILIMHBI COCTABIAET 4 3aueTHbIe eqUHULL], 144 akageMHUUYEeCKHUX Yaca.
4.2. CTpyKTypa JUCLMILIUHBL.
4.2.1. CtpyKTypa TUCIUILUIUHBI B O4YHOU opMme

Buabl yueOHo# padoThl, BKJIIOYasi caMo-
CTOATEBbHYI0 Pa0oTy CTYeHTOB (B 4a-

cax)
o & & % & @opMblI TeKYLIET0
= K K = 2 KOHTPOJIA ycIeBa-
Pa3znesnbl u TeMbI g o & A ™
= = = 2 = . €MOCTH U NpoMe-
Ne JTUCHHUIIINHBI 5 = £ = I R g .
3 = g = o= . & £ E| KYyTOYHOIi aTTe-
n/n o MOYJISIM g F = S = : I .3
5 55 g ; g = cTaluu
= E = 2 Qg
= =) o
< 7= s =4
=) ] s 'S
= = SN2
Monyns 1. [IpoMblneHHass MUKPOOHOTIOTHS
1 [Ipeamer u 3amaum 6morex- | 7 2 2 1 VcTHBIIT u
HOJIOTUH MMUCHbMEHHBIN
2 [TonGop W KympTHBUpOBa- | 7 2 2 1 OIpOC, COCTaB-
HUE OHOTEXHOJIOTUYECKUX nenue pedepa-
00BEKTOB TOB U JOKJIAJOB,
3 | [IpoMbinuieHHass ~ MHKpo- | 7 2 4 2 | pabora Ha KOM-

ouosorus

nbloTEpE BO
BHey4yeOHOe
Bpemsa.  Keiic-
metond. JlenoBas
urpa.

@opMBI  ITpoMeE-
XKYTOYHOM aTTe-
CTallUM: KOJUIO-
KBUYMBI,  BBI-
IIOJIHEHUE KOH-
TPOJIBHBIX 3aJ1a-




HUM, COCTaBle-
Hue pedeparon
(OCCE), unrep-
aKTUBHBIE (pop-
MBI OMpoca, Je-
JoBast urpa.
Meton — Jlenn-

bu.

[TonyueHre U TPUMEHCHHE
bepMeHTOB

NmMmobunm3oBanubie  ep-
MEHTBI, CIIOCOOBI MX TOITY-
YCHUS

Hcnonp3oBanue uMMOOU-
JU30BaHHBIX (PEPMEHTOB

YcTHbIi u
MUCbMEHHBIN
OIpOC, COCTaB-
nenue pedepa-
TOB U JIOKJIAJIOB,
pabota Ha KOM-
bIOTEpE BO
BHEy4YeOHOE
Bpems.  Keliic-
metond. JlemoBas
urpa.

@opMBI  ITpOoMeE-
KYTOUYHOU aTTe-
CTallMM: KOJUIO-
KBUYMBI, BbI-
MOJITHEHUE KOH-
TPOJBHBIX 3ajia-
HHUH, COCTaBJIc-
HUe pedepaToB
(OCCE), unrep-
aKTUBHBIC (op-
MBI oOmpoca, Je-
JoBast urpa.
Meton — Jlenb-

bu.

Hmoeo no mooynio 1

10

18

Monyns 2. KnetouHast 1 reHHasi MH)XeHepus

[IpyHIMIBI KIETOYHOW WH-
JKEHEPUH.

7

4

Teopetnueckue OCHOBBI
T€HHOU MH)KEHEepUHn

IIpuMeHeHns1 KJIETOYHOM M
T€HHON UH)KEHEpUHU

YcTHbI "
MMHUCbMEHHBIN
OIpOC, COCTaB-
neHue pedepa-
TOB U JIOKJIAJIOB,
paboTa Ha KOM-
nbloTEpE BO
BHey4yeOHOe
Bpemsa.  Keiic-
metond. JlenoBas
urpa.

@opMBI  ITpoMeE-
XKYTOYHOM aTTe-
CTallUM: KOJUIO-
KBUYMBI,  BBI-
IIOJIHEHUE KOH-
TPOJIBHBIX 3aJia-




HUM, COCTaBle-
Hue pedeparon
(OCCE), unrep-
aKTUBHBIE (pop-
MBI OIIpoca, Je-

JIoBast urpa.
Meton — Jlenn-
bu.

Hmozeo no mooynio 2 10 16 10

Monyns 3. [loaroToBka K 9K3aMeHy

IToaroToBka K 3K3aMeHY 7 36

HUTOI'O: 20 34 54

4.3. Conep:xkanue TMCHUIJIMHBI, CTPYKTYPHPOBaHHOE M0 TeMaM (pa3jaeiam).
4.3.1. Conepsxkanue JeKUMOHHBIX 3aHATHI 10 JUCIHUIJIMHE

Mooynw 1. Ilpomviuunennas mukpoouonocus

Tema 1. [Ipeamert u 3a7aunt OMOTEXHOIOTUH

HcTtopust BOBHUKHOBEHUS ¥ (POPMHUPOBAHUS OUOTEXHOJIOTUH.
HayuHble 0CHOBBI OMOTEXHOJIOTHH.

TexHomornuecKre OCHOBBI OMOTEXHOJIOTHUECKUX MTPOU3BO/ICTB.
Tunsl hepMEeHTALIMOHHBIX aINIapaToB.

Tewma 2. TTog6op 1 KynbTUBHPOBAHUE OMOTEXHOIOTUYECKUX OOBEKTOB
MuKkpoopraHu3Mbl Kak OCHOBHBIE OOBEKTHI OMOTEXHOIOTHH.
Cenexuus OMOTEXHOIOTHYECKUX OOBEKTOB.

CyOcTpathl 111 KyJIbTUBUPOBAHUS OMOJIOTUYECKUX OOBEKTOB.

Tema 3. IIpomblinuieHHass MUKPOOHOJIOTHS

[Tony4yenue 6enka OAHOKIETOUHBIX.

CniocoOblI noty4eHrss aMUHOKHUCIIOT.

CriocoObI nostyueHust OpraHMYecKUX KUCIOT.
MukpoOunosiornyeckuii cnocod MmoyryueHus BATAMUHOB.
Muxkpobronoruyeckuii crocod noyrydyeHust aHTHOMOTHKOB.

Tema 4. ITonydyeHue u npuMeHeHHe (HEepMEHTOB.

Omnpenenenue, Lenu U 3a1a91 HHKCHEPHOH YH3UMOJIOTHH.

XapakTepucTuka (epMEeHTOB.

CniocoOsbl nosydeHus pepMeHTOB.

[TpenmyiiecTBO HMCMONB30BAHUS MHUKPOOHOJIOIMYECKOr0 crocoba mosyueHust (hepMEeHTOB.
Knaccugukanus pepmMeHTOB.

[TpumeHeHne pepMEHTOB B MUILEBONW MPOMBILIUIEHHOCTH, B MEAULIMHE, MUKpOAaHaIn3e, OHo-
ANIEKTPOKATAIIN3E.

Crioco0b! KyIbTUBUPOBAHUS MUKPOOPTaHU3MOB-TIPOAYLIEHTOB (pepmeHTOoB. [loBepxHOCTHOE 1
[IyOMHHOE KYJbTUBHUPOBAHUE.

Tema 5. IMmMoOMIM30BaHHbIE PEPMEHTHI, CIOCOOBI UX MOJIYYEHHSI.
Nmmobunu3oBanHble hepMeHThI. [IpenmyIecTBo X HUCIOIb30BAHUS.
MeTtoap1 nMMOOUTH3auu GEPMEHTOB IIYyTEM a/1COPOIIUH.

Metoabl tMMOOUIM3aUK (PEPMEHTOB IyTEM XUMHUYECKOTO CBS3bIBAHMUS.

Tema 6. [IpuMeHeHne IMMOOMIM30BaHHBIX (DEPMEHTOB




[Tony4enue riarok030-(hpyKTO3HOTO CHPOTIA.
[Tony4yenue 6€371aKTO3HOIO MOJIOKA.
[Tonyuenue L- u D-amuHOKHCTIOT.
depMeHThI B MUKpOaHAIU3E.

Mooynb 2. Knemounasa u cennas uHicenHepus
Tema 7. Knerounas nunxenepus

Knerounas unxenepusi, onpezesieHue, 3a1aquu.
KynbTypbl pacTUTENBHBIX KIETOK.

KynbTypbl ;KUBOTHBIX KJIETOK.

Tewma 8. ['enHas nHxeHepus

MeTo1bl ¥ BO3MOKHOCTH T'€HETUYECKON MHKEHEPHUH.
CrniocoObl MoTy4eHus TeHOB.

Koncrpynposanue pekomOounanTaeix JJHK.

Tema 9. [IpumeHeHne KIETOUHON U F€HHON MH)XKEHEPHUU
ITepeHOC reHOB B KJIETKH OpraHU3Ma-peUIUEHTA.
CKpUHHHHT U 0TOOP PEKOMOMHAHTHBIX KIIETOK.

['eHHas nHXEHEpUs IPOMBILUIEHHO BaXKHBIX IIPOYLIEHTOB.

4.3.2. Conep:kaHne NPAKTHYECKUX 3aHATHH MO TUCIHUILJINHE
Monayas 1. [IpoMblnVIeHHAS MUKPOOHOJIOTHS

Cemunap 1.

buoTtexHonorus — Hay4HO-TEXHUYECKOE HAIPaBIICHUE, H3y4alolee BO3MOKHOCTH UCIIOIb30Ba-
HUS )KUBBIX CHCTEM — OMOOOBEKTOB, JJIsI PEIICHUS IUPOKOTO Kpyra 3a71a4 Kak GyHIaMeHTalb-
HOTO, TaK ¥ MPHUKJIAJHOTO XapaKTepa.

MeTtoasl OMOTEXHOJIOTHH.

Hctopus buorexnonoruu. Ee ucToku. ITanbl HCTOPUUECKOTO CTAHOBJICHHS HAYKU.
CrernuanbHble OMOTEXHOJIOTHH — TEXHUYECKAst MUKPOOUOJIOTHS, IKOJIOTHYECKass OMOTEXHOIIO-
THUS; MOJIEKYIIsipHasi OMOTEXHOJIOTUS, U T.1I.

MecTo OMOTEXHOJIOTHH Cpeu OMOIOTUYECKUX HAayK. 3HAUeHUE OMOTEXHOJIOTUH JIJISl CEIHCKOTO
X035CTBA, MPOMBIIIIIEHHOCTH, METUIIUHBI.

Cemunap 2.

MuKpoopraHu3Mbel Kak OCHOBHBIE 00BeKThl OmorexHosorun. GRAS-mukpoopranusmsr. [lpe-
UMYIIECTBO UCHOIb30BAHNUS MUKPOOPIaHU3MOB B OMOTEXHOJIOTHH.

Cenexuus OMOTEXHOJIOIMYECKUX OOBEKTOB. MyTareHes, MHAYLUPOBaHHBIM MyTareHes3. Jlocro-
WHCTBA U HEJJOCTATKH.

CyOcTpathsl ajisi KyJIbTHBUPOBaHUSI OMOJIOTHYeCKUX 00BeKTOB. [luTtatenbupie cpeasl. TpeboBa-
HUS K NMUTATeNbHBIM cpenaM. [IpuponHblie chipbeBble MaTepuanbl. Vcnoiab3oBaHHe MOOOYHBIX
MPOJYKTOB MUILIEBOM MPOMBILIUIEHHOCTH B KAYECTBE CBIPhS Uil OMOTEXHOJIOTUHU. XUMUYECKUE U
HePTEeXUMHUYECKHE CyOCTpaTHI.

Cemumnap 3.

[TpomebinienHast MukpoOuonorus. Onpenenenue, 3agauu. [IpoayKTel, Mogy4yaeMble C TOMOLIBIO
MPOMBINIIICHHOW MHUKPOOHOJIOTHH. belnok OJHOKIETOUYHBIX. POlb MUKPOOPraHU3MOB B Iepepa-
00TKe OeIKOBBIX MPOMYKTOB. [IpenmMyIiecTBa HCOIB30BaHMs OeKa OJTHOKIIETOYHBIX. TpeboBa-
HUS K O€IKY, MOTy4aeMOMY MUKPOOHOIOTUIECKIM ITyTEM.

CybctpaTsl u1sl ofyuyeHus: 0enka oJHOKIETOYHbIX. CyOcTpaThl IEPBOro, BTOPOTO M TPETHETO
MTOKOJICHHUS.



Cemumnap 4.

Onpenenenne aMMHOKUCIOT. Poinb aMHMHOKHMCIOT B JESTENBHOCTH ueioBeka. Mcnonb3oBaHue
AMUHOKHCIIOT B ITUIIEBOM MPOMBIIIIEHHOCTH, B CEJIbCKOM XO3SICTBE, B MEJULIMHE, B KOCMETH-
YeCKOU MPOMBIUIEHHOCTH. CTIOCOOBI MOJTYy4eHUsI aMUHOKUCIIOT: XUMUYECKUN CUHTE3, THAPOIIU3
MPUPOHOTO ChIPbsl, MUKpOOUOIOrHUeckuii criocob. [IpenmyiecTBa 1 HeAOCTATKU.

TexHonorus NoJiy4eHus r’IyTaMUHOBOW KHCIIOThI, €€ IPUMEHEHHUE.

TexHomorus noayyeHus JU3UHA.

Oprannueckue KUCIOThI, UX UCIOJIb30BAHUE B XO35MCTBEHHOM JieaTeNIbHOCTH YenoBeka. Crioco-
OBl OJTyYeHUS] OpraHuYecKuX KUCIoT. [IpenmyIecTBa u HeOCTaTKU ATUX CIOCOOO0B.
[Tonydyenue JIMMOHHON KUCIOTBI, ITOTYYEHHE MOJOYHON KUCIIOTHI, ITOTYy4YEHUE YKCYCHOM KHUCIIO-
THI.

Cemumnap 5.

XapakTepucTuka BUTAMUHOB. VX poitb B ku3HM YenoBeka. CriocoObl MoydeHus] BATAMUHOB.
[Toyyenue pubodaaBuHa, 0OCOOCHHOCTH COCTaBa MUTATEIBHBIX CPEJl IS TOJydeHusl pudodia-
BUHA.

[Tomyuenue Butamunua B12, mpoaylieHTbl 3TOr0 BUTAMUHA, COCTaB MUTATEIBHON CPebl ISl TO-
TydeHus kobamaMuHa.

[Tomyuenue sprocrepuHa.

OOmast XxapakTepucTUKa aHTHOMOTHUKOB, cienn(UIHOCTh UX aeicTBus. Krnaccudukanus anTH-
OMOTHKOB IO CIEKTPY OUOJIOrHYECKOTo ACHCTBUS, 10 XUMHUECKOMY CTpOeHHUI0. Mcronb3oBanue
aHTUOMOTHKOB B Pa3HbIX c(pepax nesTeNbHOCTH YyeraoBeka. OCOOEHHOCTH CUHTE3a aHTUOMOTUKOB
MUKpPOOHBIMH KJIeTKaMu. OcoOEHHOCTH MO00pa MUTATENbHBIX CPel ISl MUKPOOPTaHU3MOB —
IPOIYIIEHTOB aHTHOMOTHKOB.

AHTHOMOTUKY MEIUIIMHCKOTO U HEMEAUIIMHCKOT0 Ha3HadeHHs. OCOOCHHOCTH UX MOTy4YCHHUSI.

Cemunap 6.

Onpenenenue, eI U 331a91 HHKCHEPHON SH3UMOJIOTHH.

XapakTepuctuka (pepMeHTOB, crIocoObI mostyueHus pepmeHToB. [IpernmyiecTBo UCIoIb30BaHUS
MHUKPOOHOJIOTHYECKOT0 criocoba nmoimyuenus pepmerToB. Kinaccudukarus ¢pepmMeHTOB.
[Tpumenenue GpepMEHTOB B MUILIEBOI MPOMBIIUIEHHOCTH, B MEIUIIMHE, MUKPOAHaIN3e, OMOdIIeK-
TpOKaTaJIn3e.

CniocoObl KyITbTUBHPOBAHUS MHUKPOOPTaHM3MOB-TIPOIYIIEHTOB (epMeHTOB. [loBepxHOCTHOE U
[NIyOMHHOE KYJbTUBHUPOBAHUE.

Cemunap 7.

Nmmobunu3oBanHble hepMeHThI. [IpenmyIiecTBo X HCHOIb30BAHUS.
MeTtop1 tMMOOUITM3aLKU (EPMEHTOB IIyTEM a/1COPOLIUH.

Metonbl UMMOOMITH3ALUU (PEPMEHTOB ITYTEM XMMUYECKOTO CBSI3bIBAHHUS.

Cemunap 8.
[Noyuenue riok030-(hpyKTO3HBIX CHPOIOB, MOJIy4eHHE 0€31aKTO3HOTO MOJIOKa, MorydeHue L-
AMHHOKHUCIIOT — MPOLIECCH HA OCHOBE UCIOJIb30BaHNU UMMOOMIN30BaHHbBIX ()ePMEHTOB.

Monayasb 2. KileTouHasi ¥ reHHasi HHKeHepHsi.
Cemunap 9.
Omnpeznenenue u 3aJauu KJIETOYHON MHKEHEPUH KaK HOBOTO 3Tara OMOTEXHOJIOIUH, HHTEHCUBHO
Pa3BHBAIOIIETOCS B HACTOSAIIIEE BPEMSL.
Metoa KyJabTypbl H30JHMPOBAHHBIX KJIETOK pAacTeHUHl U IKUBOTHBIX. PoJb  KyIbTyphl
W30JIMPOBAHHBIX KJIETOK M TKaHEH B OMOTEXHOJOTHH.
KynbTypsl pacTUTEIBHBIX KIETOK.



TOTUIIOTEHTHOCTH PACTUTEIILHON KIIETKH.

KynbpTypa kamrycHbIX kiaeTok. OCOOEHHOCTH CTPOSHHUS, OMOXUMHUYECKOTO COCTaBa, )KU3HEHHOTO
LMKJIa KAJUTyCHBIX KieTOK. [og0op KOMIOHEHTOB cpeabl Mg KYJIbTUBHUPOBAHUS KaJLUTYCHBIX
KJIETOK.

Kynprypa nporomiactoB. OmnpeneneHue pacTUTEIbHBIX MPOTOILUIACTOB. MeTonbl MOTy4YeHUs
pacTUTENIbHBIX MPOTOIUIacCTOB. VX mpeuMyIecTBa W HEAOCTAaTKU. Y CIOBHS Ui TOJIYYEHUS
pPaCTUTENBHBIX MPOTOIUIACTOB. KyIbTHBHpOBaHWE NPOTOILIACTOB: WHKYOMPOBAHHE B KaIUISIX
JKUJIKOHM Cpeibl U MIOMEIICHUE B arapoBbId CIIOM.

Perenepanus npotoriacToB. Y clIOBUS.

CiusiHuEe TPOTOILIACTOB, 3HAYEHHUE ITOr0 IMporecca, (aKTOphl, BBI3BIBAIOIINE CIUSHUC
MPOTOILJIACTOB.

Hcnonp3oBanue KylabTypbl MPOTOIIACTOB.

Hcnonk30BaHue KyIbTYPbl PACTUTEIBHBIX KIETOK KaK HCTOYHHMKA OHMOJOTHYECKH AKTHBHBIX
BEILIECTB B MPOMBIIIJICHHOCTH.

Cemunap 10.

Ky.HI)TypI)I SKUBOTHBIX KiIeTOK. O0J1acTy MCIIOIBL30BaHUS KYJBbTYPHBI J)XKUBOTHBIX KJIICTOK B MCU-
IIUHE, OMOTEXHOJIOTHUH H T.JI.

Kﬂaccnquaum{ KJICTOYHBIX KYJbTYp 4YCJIOBCKAa M KHWBOTHBLIX. HpeI/IMYHIGCTBa U HEOO0CTAaTKnu
pa3HBIX BUJOB KIETOYHBIX KYJIbTYp KHBOTHBIX U YEIOBEKA.

Du3no010ro-0MOXUMUUECKHE OCHOBBI M CIIOCOOBI KYJIbTUBUPOBAHHA KJICTOK JXUBOTHBIX W YCJIO-
BEKa.

XapakTepucTUKa KOHCTAHTHBIX M BapuaOeNbHBIX I[AapaMeTpPoB cpeibl Uil KYyJIbTUBUPOBAHUS
KJICTOK 4€JIOBEKA U )KUBOTHBIX.

[Tosryuenue BupycHOM BakuuHbl Cosika MPOTUB MOJIMOMHUEIUTA U3 TKAHEBOW KYJIBTYpPbI MOYEK
00e3bsIHBI KaK MPUMEp NIyOUHHOTO BBIPANMBAHMS KJIETOK YEJIOBEKA U )KUBOTHBIX B MOHOCJIOE.
Hcnonp3oBaHne 3MOpHOHANIBHBIX M JPYTUX TKAHEH JUIs penpoAyKLMHM BUPYCOB U IOJy4YEHUS
BUPYCHBIX BaKIIMH.

Cemunap 11.

Meroasl 1 BO3MOKHOCTH I€HETUYECKON WH)KEHEpUH. VICTOpHs pa3BUTHS T'€HHON WHXKECHEPHH.
OTKpbITHS B 00J1aCTH MOJIEKYJISIpPHOW OHMOJIOTMM U TeHETUKH, KOTOPbIE CIIOCOOCTBOBAIM BO3HUK-
HOBEHHUIO T€HHON MHKEHEPHH.

Oransl nonydeHus pekomOunantHoi JTHK.

[Tytu nonyuenus renos: Boienenue u3 JHK, xumuko-pepmenTHbIN cuHTE3, PEpMEHTHBIN CHH-
te3. [IpenMyniecTBa ¥ HEJOCTATKU ITUX METOOB.

Konctpynposanue pekomOunanTasix JJHK. XapakrepucTtika niaa3Mug 1 BUPYCOB Kak BEKTOPOB
s nepenoca JIHK.

[lepeHocC reHOB B KJIETKH OpraHU3Ma-pelunueHTa. XapakTepuCcTUKa MpoIeccoB TpaHCchopMaluu
Y KOHBIOTALIUU.

CnocoObl CKpUHUHTA U 0TOOpa PEKOMOMHAHTHBIX KJIETOK.

Cemunap 12.

OcHoBHBIE TTPOOJIEMBI, BOZHUKAIOIINE TPU TeHETUYECKUX MAaHUMTYIAusX. [IyTu ux pemieHus.
[Tomyyenue comarocTaTiHa METOAAMU T€HHOW NHKEHEPHUH.

[Tony4yeHne pekOMOMHAHTHOTO WHCYJIMHA.

buocunTes comaToTponuHa.

[Tony4yenue uHTEPPEPOHOB METOITAMH F€HHOI MHKEHEPHH.

5. O6pa3zoBarejibHbIe TEXHOJIOTHHI

B cootBerctBuu ¢ TpeboBanusmu @I'OC BO no HanpaBieHHIO TOATOTOBKU pealn3ariis
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KOMIIETEHTHOCTHOTO TOX0/1a AUCHUIUINHA IPEAyCMaTPUBAET IIMPOKOE UCIIOIH30BAHUE B yueO-
HOM MpOLIECCEe aKTUBHBIX W MHTEPAKTUBHBIX (DOPM MPOBEICHUS 3aHATHI (pa300p KOHKPETHBIX
CUTyallud, JeKnus-Oecena, JICKUUsA-AUCKYCCUsl, JEKIHMSI-KOHCYIbTAIMs, MpoOIeMHas JEeKIH,
JEKIUSA-BU3YyaIU3allKsl) B COYETAHNHU C BHEAYAUTOPHOH paboToil ¢ 1enbio GOpMUPOBaHUS U Pa3-
BUTHS TPO(HECCHOHAEHBIX HABBIKOB 00YUYaIOIIUXCSL.

[To puctmIuIMHE TPEAYCMOTPEHBI 3aHATHSA B MHTEPAKTUBHBIX (hOpMax, I7ie BO3ZMOKHO
IIPUMEHEHHE CIIEYIOIINX METOA0B: TUCKYCCUH, 1e0aToB, Kelic-MeTo/1a, METOa «MO3TOBOTO
IITypMay, I€JIOBOH UIPHI.

6. YueOHO-MeTOouYecKoe o0ecneyeHne caMoCTOsATeIbHOI padoThI CTY/IeHTOB.

CamocrosiTenbHast paboTa CTyJeHTa HaJl TITyOOKUM OCBOEHUEM (PaKTUYECKOT0 MaTepuaa
OpraHu3yeTcs B MPOIECCe MOATOTOBKH K MPAKTUYECKUM 3aHATHSIM, [0 TEKyIIEMY, TPOMEKYTOU-
HOMY U UTOTOBOMY KOHTpOJIO 3HaHWi. [IpomyiieHHble eKuu oTpadbaTeiBaroTcss B popme co-
CTaBJIeHHs pedepaTa Mo MPOMyIICHHOH TeMe.

3agaHns 0 CaMOCTOSTENILHOM padoTe pa3HOOOpa3HBI:

— 00paboTka yueOHOro Marepuaia 1o yueOHUKaM U JIEKLUAM, TeKyIIeMy, IPOMEKYTOUHOMY U
UTOTOBOMY KOHTPOJIIO 3HAHUM 110 MOAYJIBbHO-PEUTHHIOBOM CUCTEME;

— IOUCK U 0030p NMyOJUKauil U 3J€KTPOHHBIX UCTOYHMKOB MH(OPMAIK MPU NOArOTOBKE K 3a-
HATHSIM, HamicaHuu pedeparos;

— paboTa ¢ TecTaMHi U KOHTPOJIbHBIMH BOIIPOCAMU IPU CAMOIIOATOTOBKE;

— 00paboTKa M aHAIN3 CTATUCTHYECKUX M (PAaKTUUYECKUX MATEPHAJIOB, COCTABICHUE BHIBOJOB Ha
OCHOBE ITPOBEJCHHOI0 aHAIIN3A;

- KOMIbIOTEpHast 00paboTKa MMEIOIINXCS AYKCIEPUMEHTANIBHBIX JaHHBIX C TIOMOIIBIO TTAKETOB
nporpamm STATISTICA, MathCad, EXEL, ¢ ucrnosip30oBaHHeM pa3IHYHBIX MaTeMaTHYCCKHX
Mozeen

-COCTaBJICHUE 3JIEMEHTAaPHbIX MaTEeMaTHUECKUX MOJIesIel OMOJIOTHYECKUX MTPOLIECCOB

-OCBOGHHE METO/Ia KAaUeCTBEHHOTO PEIICHHs CHCTEMBbI T (epeHIIHATBHBIX YPaBHEHUH, OTIHCHI-
BAIOIIMX MOBEIeHUE OMOJIOrMYECKON CUCTEMBI.

Pe3ynbpTaThl caMOCTOSATENIBHOM pabOThl KOHTPOJIUPYIOTCS MPENoaBaTeieM U YUUTHIBAIOTCS MPU
aTTecTanuu CryaeHTa (dk3ameH). Ilpw 3TOM MPOBOAATCS TECTHPOBAHHE, YKCIPECC-OMPOC HA
NPAaKTUYECKUX 3aHATHUAX, 3acCIylIMBaHUE JIOKJIAJOB, MPOBEPKA MUCHhMEHHBIX KOHTPOJIbHBIX pa-
00T.

6.1. Bonnpochl 1J151 CAMOCTOSITEIbHOM PadoThI

1. Dtanbl HICTOPUUECKOTO CTAHOBJICHHS OMOTEXHOJIOTHH.

2. Paboter A. JleBenryka, P. I'yka, D. Jlxennepa, JI. [lactepa, ®. Mummepa, 1. Mennens, A.

®nemunra, P. Koxa, /.. UBanosckoro, J[. Yorcona, @. Kpuka u nip.

Knaccugukanus 6M0TeXHOIOrMYECKUX POAYKTOB.

DTanbl OTAENEHUS U OYUCTKH OMOTEXHOJIOTHYECKUX MTPOIYKTOB.

5. Mertonpl pazneneHus, 1e3UHTETpaIllii, KOHIICHTPUPOBAHUS, CTAOUITU3AINHA U MOIU(DUKAITTN
OMOTEXHOJIOTHYECKHUX MPOTYKTOB.

6. Hay4Hoe u nmpakTHyecKoe 3HaUCHNE OMOTEXHOJIOTHUECKUX OOBEKTOB.

7. AnmapaTypa v MUTaTENbHBIE CPEIbl B OMOTEXHOJIOTUH.

8. OCOOCHHOCTH KYyJbTUBHPOBAHHE KIIETOK pPACTECHUH, JKUBOTHBIX, HACEKOMBIX |
MHUKPOOPTaHU3MOB.

9. Kiaccuyeckue MOIXOJbI B CEJICKIIMM MHUKPOOPTaHU3MOB, PACTEHUH W KUBOTHBIX. OTOOp
00BEKTOB M3 MECT BO3MOYKHOTO OOUTAHHMS.

10. CrymeH4aroe KIOHHPOBaHHE.

11. ®akTopbl HHAYIIHPOBAHHOTO MyTareHes3a.

Hw
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12.
13.
14.

15.

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

Buocencopsl, pabots JI. Knapka.
Hasnadyenue n THIIBI OMOCEHCOPOB.

Ky.HBTI/IBI/IpOBaHI/Ie MMpOTOIIACTOB, CIUAHUC TMPOTOINIACTOB, IIOJIYUCHUC COMATHYCCKUX

TUOPHJIOB.

Hcnonbp3oBaHue KYJIbTYP PAaCTHTCIBHBIX KIJICTOK KaK HMCTOYHHMKA [JIA MOJIYUYCHUSA

OMOJIOTMYECKM AaKTMBHBIX BELIECTB  (JIEKapCTBEHHbIE
Ipenaparsl, HAPKOTUKH, apOMaTUUECKHE BEIIECTBA).

Knaccudukanus KynbTyp KUBOTHBIX KJIETOK.

HepBI/I‘-IHBIG 1 ICPCBUBACMBIC KYJIbTYPHI.

npernaparsl,

HpaKTI/I‘IeCKOC HCIIOJIB30BAHHUEC KYJIBTYP KICTOK U TKaHE# JKMBOTHEBIX.

MeTo1bl 1 BO3MOXHOCTH T€HHOM MHKEHEPHH.
Hctopus BO3BHUKHOBEHUSI TEHHOW MHXKEHEPUH.

CTUMYJIUPYIOLIUE

Knaccugukaius BEeKTOPHBIX CHCTEM, UCIOIb3YEMBIX B TEHHON HHKCHEPHH.
['eHBl yCTOWYMBOCTH K aHTUOMOTHUKAM, K TepOuIiaM, MeTab0JIn4YeCKue MapKephl.
[Tyt pemenus nmpoGieM, BOSHUKAIOIINX MPU TeHETUYECKUX MAHUITYIISIIHSX.

HOJIyquI/Ie comaroCraTuHa MCTOdaMM TeHHOM HWHXXCHCPUH.

[TosryueHne peKOMOMHAHTHOI'O MHCYJIMHA.
buocuHTe3 coMaToTponuHa.

[Toryuenue nHTEp(HEPOHOB METOJAMH T'€HHOW WHKCHEPHUH.

7. ®oHJ OLIEHOYHBIX CPEICTB /sl MPOBEIeHUsI TEKYIIEro KOHTPOJIS yCIIeBaeMOCTH, MPO-
ME:KYTOUYHOMH aTTeCTALMH [0 HTOraM OCBOEHHS TUCHUILINHBI.
7.1. TunoBble KOHTPOJILHbIE 32 IAHUS

7.1.1. IlpumepHas TeMaTHKa pedepaToB:

CoNoOA~WNE

[EEN
©

11.
12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

Wneun Jlyn Ilactepa u COBpEMEHHOE pa3BUTUE HAYKH.
[TpoOneMbl KIOHUPOBAHUS KCUE3AIOITUX W BBIMEPIITUX BUIOB KUBOTHBIX.

reHOTepaHI/Iﬂi HpO6JIeMBI H IICPCIICKTUBLI.

MyTareHsl 1 aHTUMYTareHsl B IPOJLYKTAaX TUTAHUS.

[Toaxo/pl ¥ IEPCIEKTUBHI B TPOPHUIAKTUKE M BakiuHamu BUY.
I'enHast nHX)eHEepUss B UIMMYHOTEpAIIUH PAKa.
Bupyc rematura C: B3auMoJeiicTBHE ¢ KIETKOH, MyTH OOPHOBI.

CTBOJIOBBIE KJIETKH — MU} U pEaNbHOCTb.
BakuuHbl HOBOrO OKOJIEHUS.

Hedrsanbie 3arps3HeHus: BAMSHME Ha MOYBEHHYIO MHUKpPOQUIOpY, MYTH O30pOBJIECHUS

OKPYXKAaroILEeu Cpebl.

HoBblie HanpaBiieHus B BaKIIMHAIIUK IPOTUB TyOEpKYyJie3a.

bakrepranbHOE BBIIIEIAYMBAHUE METAIIIOB.
[IpoOnembl BHEApPEHHS] TEHHO-MOAU(PUIIMPOBAHHBIX MHUKPOOPTaHU3MOB B OKPYKAIOUIYIO

cpeny.

TepaneBTuyeckoe U pernpoyKTUBHOE KIIOHUPOBAHUE YETIOBEKA.

buoTtexHonornueckue noaxoasl B 00pb0e ¢ HAaCEKOMBIMHU.
Hogeie hepmeHTHI B MOJIEKYISIpHOM OMOJIOTHH.
«Tabnerka qonroneTus» - MU} U pearTbHOCTD.

MyTanuu: TeHOTOKCUYHOCTh BakIMH U 3k30reHHou JTHK.

Oco0eHHOCTH KYIbTUBHUPOBAHUA KIETOK U TKaHEH pacTeHUi

3amuTa pacTeHui oT puTodaros.
XenbiieHb B OMOTEXHOJIOTHH.
NMMyHHOTEpanus paka.

['eHOMMKa: COBPEMEHHBIE NCCIIEI0OBAHUS.
['enernyeckas TpanchopMalus pacTeHUH.
MeTto/1bl B cE€IEKIIMU MUKPOOPTaHU3MOB.
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26. TpaHCreHHBIE )KUBOTHBIE.

7.1.2. IlpuMepHblii epevyeHb BONMPOCOB K IK3aMEHY 0 BCEMY KypcCy

Uro Takoe «OMOTEXHOIOTUS»?
Paznensr coBpeMEHHOM OMOTEXHOJIOTHH.
[TpenmyniecTBa OUOTEXHOIOTMUECKUX MPOIIECCOB IO CPABHEHUIO C XUMHYECKUMH.
Urto co3maer u BHEAPSET OMOTEXHOIOTHS?
OCHOBHBIE CTaJIH OMOTEXHOJIOTHYECKOTO MpoIiecca.
da3bl pocTa KyJIbTYypbl MUKPOOPTaHU3MOB B IIPOIIECCE MEPUOIMUECKON (hepMEHTAIIHY.
[TpoayKTHl, MOTydaeMble B ONOTEXHOJIOTUYECKHX MPOLIECCaXx.
Tumbl pepMeHTAITMOHHBIX alapaToB.
GRAS-Mukpoopranu3msl.
. Crtoco0b1 0TOOpa MHUKPOOPTaHU3MOB-TIPOIYIICHTOB.
. Cenexuus OMOTEXHOJIOTMUECKUX OOBEKTOB.
. CyOcTpaTh! A5 KyJIbTUBUPOBAHUS OMOOOBEKTOB.
. [lpupoaHbIe CHIpBEBBIC MATEPHAIIBI.
. [loGo4HBIE MPOAYKTHI KaK CHIPHE ISl OMOTEXHOJIOTHH.

e A

e el el ol
aPrhowOPNDEO

. XuMU4ecKue u He(hTeXUMHUECKHUE CyOCTpaTHI.

. 3a1a4¥ IPOMBIILIIEHHOW MUKPOOUOJIOTHH.

. benok oJHOKJIETOUHBIX.

. CyOctpartsl 1, 2 u 3-ro nmokoJjieHus s oJydeHus 0eka OqHOKICTOYHBIX.

ol ol el
[{e o IENNo)]

. Ucnonp30oBanne aMHHOKHCIIOT B )KU3HHU YCIIOBCKA.

. CriocoOblI Moy4eHrss aMUHOKHUCIIOT.

. OpraHnyeckue KuciaoThI.

. ®a3bl MUKPOOHOIOTHYECKOTO TIOMyYSHUSI OPTAaHUICCKUX KHCIIOT.
. [lomyyenue TMMOHHON KUCIOTBI.

. [lomyuenue MOJIOYHOM KHUCIIOTHI.

. [lonyyenue ykCyCHOM KUCIOTHI.

NN DNDNDNDDNDDN
OOl WNEFO

. [Tonyuenue Butamuna B2.

. I[Tomyuenune Butamuna B12.

. OOm1as xapakTepucTHKa aHTHOMOTUKOB.
. Kinaccudukanmst aHTuOnoTuKoB.

WNDNN
O ©O© 00

. @a3bl pa3BUTHS MUKPOOPTraHU3MOB — IPOIYLIEHTOB aHTHOUOTHKOB.
. ®aKTOpBI, BAUSIOIIME HAa BBIXO]] aHTUOUOTHUKOB.
. AHTUOMOTHKN MEAMIIMHCKOTO U HEMEINLMHCKOIO Ha3HAYECHHUS.

W ww
WN -

. MukpoOuonorundeckuit Mmetos1 noydeHus: epmenToB. [Ipenmyiecrna.
. Ilpumenenune GpepmMeHTOB.

. UanynnbensHble 1 penpeccuOenbHble (epMEHTHI.

. buorexHomornvyeckne criocoOb! MOTy4IeHUsT PEPMEHTOB.

Wwww
~No O~

. UmmoOunm3oBannbie hepMEHTHI.

. UmMmoOunm3arus GepMEeHTOB IMyTEM aJICOPOITUH.

. MeTo1p1 UMMOOUITU3AIIMN TTYTEM XUMHUYECKOTO CBSI3bIBAHUSI.

. [Tonyuenune rmoK030-HPyKTO3ZHBIX CHPOTIOB C MOMOIIHI0 UMMOOMITM30BAaHHBIX (PEPMEHTOB.

A DWW
— O O

. [Toryuenune 6€371aKTO3HOr0 MOJIOKA C MMOMOIIBI0 UMMOOUITM30BaHHBIX (PEPMEHTOB.
. 3aJ1a4M KJIETOYHON MHKEHEPHUH.

I
N
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43. Ponb KyJIbTYphl H30JIMPOBAHHBIX KJIETOK ¥ TKaHEH pacTeHHi B OMOTEXHOJIOTUH.
44. ToTUIOTEHTHOCTh PACTUTEIBHBIX KIIETOK.

45. XapaKTepucTHKa KaUTyCHOM TKaHH.

46. OcobEeHHOCTH KaJLTyCHBIX KJIETOK.

47. Croco6bl MOMy4€eHHs PACTUTENIBHBIX TIPOTOIIACTOB.

48. KynbTHBHPOBAHHE U CIIMSAHUE PACTHTENBHBIX POTOIIACTOB.
49. KynbTypbl )KUBOTHBIX KIETOK.

50. IMapameTps! M1 Ky/IbTUBUPOBAHHUS KUBOTHBIX KIETOK.

51. lMonyuenue BUPYCHOI BaKIMHBI IPOTHB MOJMOMHENHUTA.

52. TTonydyeHue reHos.

53. Koncrpyupopanue pexkomounantasix JJHK.

54. TlepeHOC TEHOB B KJIETKH OPraHU3MH-PELMITNEHTA.

55. CkpuHMHT ¥ 0TOOP PEKOMOMHAHTHBIX KIIETOK.

7.2. MeToauuecKkue MaTepuabl, ONPEICIAIONIMe IMPOIEAypy OICHUBAHUS 3HAHWM, YMCHUH,
HaBBIKOB U (WJIM) ONBITA ACATEIBHOCTH, XapaKTEPU3YIOMIUX ATarbl (POPMUPOBAHHS KOMIIETEH-
LU,

OOmmii pe3ynbTaT BBIBOAWTCS KAaK MHTETpajibHAs OLIEHKA, CKJIAIBIBAIONIAs U3 TEKYIIETO KOH-
Tpois — 40% u mpomexxyTouHoro KoHTpois — 60%.

Texynui KOHTPOJIb 10 IUCLHUILINHE BKIIKOYAECT:

— nocelenue 3auaTuii — 10 6amios,

— y4acTHe Ha MpaKTHIeCKuX 3aHATusX — 40 6amios,

— BBINIOJTHEHHE JIA0OPATOPHBIX 3aJIaHUi - — 0AJIOB,

— BBINIOJTHEHHE JIOMAITHUX (ayIUTOPHBIX) KOHTPOJIBHBIX paboT — 50 OaoB.

[TpoMeKyTOUHBIN KOHTPOJIb IO TUCIUIUTMHE BKITFOUACT:

— YCTHBIN ompoc - 0asios,

— IMCbMEHHAs KOHTpoJIbHas padora — 50 6amios,

— rectupoBanue — 50 6anoB.

8. IlepeyeHb OCHOBHOM M IONOJHUTEJIbHON Y4eOHOM JTUTEPATyPhl, HEO0XOAMMOM JJIsl 0CBO-
eHUS JUCHUILINHBI.
a) ajzpec caiiTa Kypca

WurepHeT-azpec caiita Ha miatrdgopme Moodl: http://edu.dgu.ru/course/view.php?id=1188
Wutepner-aapec 6sora Ha miatdopme Google: https://bfdgu.blogspot.com

0) ocCHOBHas TUTEpaTypa:

1. Illenkynor C.H. I'enetndeckas MHxeHepus [DIeKTpOHHBIH pecypc] : ydeOHO-CIIpaBOuHOE
noco6ue / C.H. lllenkyHoB. — DieKTpoH. TeKCTOBbIe JaHHbIe. — HoBocubupck: Cubup-
CKO€ YHUBEPCHUTETCKOE M3/1aTeabcTBo, 2017. — 514 ¢. — 978-5-379-02024-8. — Pexxum
noctyna: http://www.iprbookshop.ru/65273.html

2. Muxkpo6KOIOrus ¢ 0CHOBaMM OMOTEXHOJIOTUM (T€OpHs U IIPAKTHKA) [ DIEeKTPOHHbII pecypc]
: yaeOHoe nmocobue / I'.I1. IllyBaeBa [u ap.]. — DIEKTPOH. TEKCTOBBIC AaHHBIC. — BOpoHEXK:
Boponexckuii rocyiapcTBeHHBI YHUBEPCUTET WH)KEHEPHBIX TexHonorui, 2017. — 316 c.
— 978-5-00032-239-0. — Pexxum nmocryma: http://www.iprbookshop.ru/70810.html

3. OcHOBBI GHOTEXHONOTMH [ DIEeKTPOHHKIH pecype] : kype nexuuii / I K. XKaiinubaesa [u ap.].
— DIIeKTpOoH. TeKCTOBBIE AaHHbIe. — Anmatel: Hyp-Ilpunt, 2016. — 57 ¢. — 978-601-263-
304-7. — Pexxum mpoctyma: http://www.iprbookshop.ru/67114.html

4. Tynemucosa X K. Meroauueckoe nmocooue 1o pasaeny «I[IpogyKTsl GHOTEXHOIOT UM
[DnexTponnsiit pecype] / K.K. Tynemucona, I'.T. Kacenosa, b. My3anb6apoB. — DnekTpoH.
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TeKkcToBbIe qaHHble. — AnMatel: Hyp-Ilpunt, 2014. — 40 c. — 978-601-241-126-3. — Pe-
uM goctyna: http://www.iprbookshop.ru/67098.html

5. Jlonrux C.I'. Yue6GHOE n0coOuUE 110 TeHHOM HHKEHEPHH B OMOTEXHOJIOTHH PacTeHHit [ DIeK-
TPOHHBIN pecypc] : yueoHoe mocodue / C.I'. Jlonrux. — DIEKTPOH. TEKCTOBHIE TaHHBIC. —
Anmarsr: Hyp-Ilpunr, 2014. — 141 ¢. — 978-601-278-045-1. — Pexxum moctyna:
http://www.iprbookshop.ru/67169.html

6. Tapantyn B.3. TonkoBblit GUOTEXHONOTHYECKHIA ClI0Baph. Pyccko-aHrmuiickuii [DneKTpoH-
HbI# pecypc] / B.3. Tapantyn. — DJIEKTPOH. TEKCTOBBIEC aHHbIE. — M. : S3bIKM CcllaBsH-
CKUX KynbTYp, 2009. — 936 ¢. — 978-5-9551-0342-6. — Pexxum gocryma:
http://www.iprbookshop.ru/15162.htmi

7. Tuxonos I'.Il. OcHOBBI OMOTEXHOIOIHH [DIEKTPOHHEI pecypc] : METOIUUECKUE PEKOMEH-
JAIAN JUISE CAMOCTOSATEIbHOM oaroToBku cTyaeHToB / I'.I1. Tuxonos, M1.A. MunaeBa. —
DIIEKTPOH. TEKCTOBBIE TaHHBIe. — M. : MOCKOBCKasl TOCy1apCTBEHHAs aKaJIeMHUsI BOJTHOTO
Tparcmopta, 2009. — 137 ¢. — 2227-8397. — Pexum nocryna:
http://www.iprbookshop.ru/46298.html

8. Eroposa T.A. OcHOBEI 6HOTEXHONOTMH : [yue. mocobue s nen. By3os] / Eroposa, TaTes-

Ha AnekceeBHa, C. M. Kiynosa, E. A. )KuByxuna. - 3-e u3z., crep. - M. : Akagemus, 2006,
2005, 2003. - 208 c.

B) JIOTIOJTHUTEIbHAS JIUTEPATYpa:

1. XKapuxosa, I'. I'. MukpoOuosiorus npooBoIbCTBEHHbIX TOBapoB. CaHuTapus u

ruruena : yueonuk / I'. I'. XKapukoBa .— 2-e u3n., crep. — M.: Axagemus , 2007. - 300 c.

2. Tpouenko, 0. A. Aspo6ubie MmeTmiobakTepuu / FO.A. Tponernko, H.B. Jloporuna, M.JI. Top-
roHckas. — [Ilymuno: OHTU ITHI[ PAH, 2010. — 325 c.

3. Tpouenko, FO. A. Metunorpocdusie npoxxu / FO.A. Tpouenko, M.JI. Topronckas. — M.: TP-
ITpunrt, 2011. - 313 c.

4. XapukoBa, I'.I'. MuxkpoOuosorust npooBOIbCTBEHHBIX TOBapoB. CaHHUTapus W T'MTHEHa:
yuebnuk / I'. T'. )KapuxoBa — 2-e u3z., crep. — M.: Akagemust, 2007. — 300 c.

5. 'enoM, kJI0HUpOBaHME, TPOUCXOXKAeHUE yenoBeka : pen. JI. Y. Kopoukun. — ®ps3uHo: Bek 2,
2004. — 222 c.

6. IMmMyHO- 1 HaHOOHOTEeXHOJOTHSL: yueb. mocodue / D. I'. Jleesa [u ap.]. — CII6.:

[Tpocnext Hayku, 2008. — 215 c.

7. JIyroBa, JI.A. BruorexHonorus BeiciiuxX pacteHuil: Yue6. 1 By3os / JILA. Jlyrosa. — CIIG.:
Uszn-so CIIGI'Y, 2003. — 227 c.

12. Msikununa, T.M. I'eHeTndeckn MoaupHUIMPOBaHHBIE MPOIYKThl. ONAaCHOCTHU UCTHHHBIE

u Muumblie / T. I'. Msxkununa, JI. JI. Kanmyk .- M. : Hucteie npyast , 2008 .- 29 c.

13. MukpoaJieMeHTHI B OKpYy>Katoliei cpee. buoreoxumus, 6MOTEXHOJIOTHS U

OouopemMenuanus : nep. ¢ auri. / mox pea. M. H. B. Ilpacana u ap. .- M. :

OU3SMATIIUT , 2009 .- 815 c.

14. Mukpo6uonorus. Hanobnorexnonoruu: yuedHoe nocooue. Anuena A.A. — Maxaukana: 13-
nmarensctBo AIY, 2016. — 186 c.

9. IlepeyeHb pecypcoB MH(OPMALMOHHO-TEJICKOMMYHUKAIIMOHHOW ceTn «HTepHeT», He-
06X02]I/IMI>IX AJIA OCBOCHUA JUCHUIIJIMHbBI.
JlarrocyHHUBEpPCUTET MMEET JOCTYN K KOMIUIEKTaM OHOIMOTEYHOro (DOHJAa OCHOBHBIX OTEYe-

CTBEHHBIX U 3apyOeKHBIX aKaJeMHUYECKUX U OTPACIIEBBIX JKYPHAJOB MO MPO(UIIO MOATOTOBKU
6akanaBpoB 1o HanpasieHuto 06.03.01 buonorus:
1. DBC IPRbooks: http://www.iprbookshop.ru/
2. DIeKTpOHHO-OMONMOTEYHass cUcTeMa «YHUBEPCHTETCKass OuOIMOTeKa  OHIANH»
www.biblioclub.ru
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3. Moodle [DnekTponHbIiipecype]: cucTeMa BHPTyaabHOro oOydeHumeM: [0a3a JaHHBIX] /
Jar. roc. yH-T. - Maxaukana, r. - locryn u3 cetu A1'Y uiu, 1mocie perucrpanuu u3 CeTu
YH-Ta, U3 J000# TOUKH, MMeroleit noctyn B uHTepHeT. - URL: http://moodle.dgu.ru/

4. Jloctym K 3JIeKTpOHHOM Ombnnoreke Ha http://elibrary.ru Ha ocHOBaHMM JTUIIEH3MOHHOTO
cornamenust Mexay ®I'bOY BO AT'Y u «O00» «HayuHast DnekTpoHHass OMOIHMOTEKA

ot 15.10.2003. (Pa3 B 5 1eT 0OOHOBISAETCS JTUIIEH3MOHHOE COTJIAIICHHE).
5. HanuonanwpHas AJIICKTPOHHAS OonbIMoTeKa https://H36.pd/. Jorosop

Nel01/HDB/101/HBB/1597 ot 1.08.2017r.
6. Denepanpubiii mopran «Poccuiickoe obpazoBanme» http://www.edu.ru / (eguHOE OKHO

JIOCTyTIa K 00pa30BaTeIbHBIM Pecypcam).

7. depepanbHoe xpaHuiue «EquHas KoeKus HUPpPOBBIX 00pa30BaTEIBHBIX PECYPCOB)
http://school-collection.edu.ru/

8. Poccuiickuii moptan «OTkpbeITOro oopasoBanus» http://www.openet.edu.ru

9. Caiit oOpa3oBareabHBIX pecypcoB Jlarrocynusepeutera http://edu.icc.dgu.ru

10. UadopmarimoHHbie pecypchl Hay4HOI OMOIMOTEKH JarrocynuBepcurera
http://elib.dgu.ru (moctynm 4epe3 tuiathpopmy HaydHoi 31eKTpOHHON OMOIMOTEKH
elibrary.ru).

11. denpepanbHbIi HEHTP 00pa30BaTEIBHOTO 3aKOHOAaTeIbCcTBA hitp://www.lexed.ru
12. Springer. Joctyn JII'Y npemocrasien coriacHo qoroBopy Ne 582-13SP, moamucaHHbI#H

MunucrepcTBOM 00pa30BaHUsI U HAYKH, MPeNOCTaBleH 1Mo KoHTpakry 2017-2018 r.r.,
MO CAHHBIN I'TIHTBh c OpraHu3aUsIMUA-TI00CAUTEIIIMU KOHKYypca.

http://link.springer.com JlocTyn npeaocTaBieH Ha HEOTPAHUYCHHBIH CPOK

10. MeTtoanueckue ykazaHusi AJ1s1 00y4ar0IMXCH 10 OCBOCHUIO M CUHUILIHHBI.

Hepequb y‘Ie6HO-MCTOI[I/I‘-IeCKI/IX I/I3I[3.HI/II71, peKOMCHIlyeMI)IX CTYILCHTaM, IJIsA ITIOATrOTOB-
KM K 3aHATHUSIM MPEJCTaBICH B pazzaeie 8. YueOHO-MeTouuecKoe U HHPOPMAIIMOHHOE obecTie-
yeHne JUCHUIINHEI « BBeaeHne B OMOTEXHOIOTHION.

JIeKIIHOHHBIN KYPC.

Jlexuus siBisieTCss OCHOBHOM (hopMoit 00yueHus B BhIcHIeM y4ueOHOM 3aBefieHHu. B xoze
JIEKIIMOHHOIO Kypca MPOBOJMUTCS CHCTEMATHYECKOE U3JI0KEHUE COBPEMEHHBIX HAYYHBIX MaTe-
pHAJIOB, OCBEILIEHHE OCHOBHBIX Npo0saeM Onoxumuu. B TeTpaau 1i1st KOHCIIEKTUPOBAHUS JICKIUI
HEO0OXOUMO MMETh MOJIs, T/Ie MO0 XOAY KOHCIEKTUPOBAHUS CTYJEHT JAeNaeT HEOOXOAUMBbIE TO-
METKH. 3aluCH JOJDKHBI OBITh M30MpaTeNbHBIMU, TOJHOCTBIO CIENYET 3alMChIBaTh TOJIBKO
omnpeneneHus. B KOHCIIEKTaX peKOMEHAYETCSl PUMEHSTh COKPAIEHUS CJIOB, YTO YCKOPSIET 3a-
nuch. B Xxone n3yueHus Kypca JaHHOTO Kypca 0co0oe 3HaueHHEe UMEIOT PUCYHKH, CXEMBI M TO-
ATOMY B KOHCIIEKTE JIEKLIUA PEKOMEHIYETCs JIeJaTh BCE PUCYHKH, CHIEJIAHHBIE IIPETOaBaTeIeM
Ha JIOCKe, WM YKa3aHHbIe B HarjsiIHOM nocoOun. Bompocsl, Bo3Hukie y Bac B xone nekuuu,
PEKOMEHAYETCsl 3alMChIBaTh HA TOJSAX U MOCJIEe OKOHYAHUS JIEKIMU 00paTUThCs 3a pa3bsiCHEHU-
€M K IIpernoaaBaTeio.

CryneHTy HeoOXOIUMO aKTHBHO paboTaTh C KOHCHEKTOM JIEKI[MH: TOCII€ OKOHYaHUS
JIEKIIMY PEKOMEHAYETCs IIEpEeYUTaTh CBOU 3aIlMCH, BHECTHU IIOIIPABKU U JOIOJHEHUS Ha IOJIAX.
KoHcnekTs! nekuii ciieyer UCroib30BaTh MPU BBHITOJIHEHUU JIaOOpaTOPHO-IIPAKTUYECKHUX 3a-
HATHMN, IIPU NOATOTOBKE K DK3aMEHY, KOHTPOJIbHBIM TECTaM, KOJUIOKBUYMaM, IIPYU BBIIIOJIHEHUU
CaMOCTOSITEIbHBIX 3aJlaHUH.

Pedepar. Pedepar — 310 0030p M aHanu3 aureparypsl Ha BeIOpaHHYIO Bamu temy. Pe-
gepam smo He cnucannvie Kycku mekcma ¢ nepgoucmounuxa. Hegonycrumo 0path pedepatsl
u3 MurepHera.

Tema pedepara BoiOupaercs Bamu B coorBeTcTBUM ¢ Bammmu untepecamu. Heo6xonu-
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MO, 9TOOBI B pedpepaTe OB OCBEIIEHBI KaK TEOPETUYECKUE TIOJIOKEHUSI BBIOpaHHON Bamu Te-
MBI, TaK U TPUBEJICHBI U IPOAHAIU3UPOBAHBI KOHKPETHBIE IPUMEPHI.
Pedepar oopmiisercss B BuIe MAIIMHOMIMCHOTO TEKCTA HA TUCTaX CTAaHAAPTHOTO dopMa-
Ta (A4).
Cmpyxmypa peghepama exniouaem ciedyroujue pazoenvl:
® TUTYJbHBIN JIUCT;
e OrJIaBJICHUE C YKa3aHUEM Pa3/ICNIOB U MOIPA3/IEIIOB;
e BBeJEHHE, I7Ie HEOOXOAUMO YKa3aTh aKTyaJbHOCTh MPOOJIEMbl, HOBU3HY UCCIICIOBAHUS U
MPAKTUYECKYIO 3HAYUMOCTh PaOOTHI;
e JIUTEpaTypHBIN 0030p MO pa3jesiaM U MOoJpa3jesaM ¢ aHAIM30M paccMaTpUBaeMOil Mmpo-
OJIeMBI;
® 3aKJIIOYEHHE C BHIBO/IAMU;
® CIIMCOK HCIIOJIb3YEMOM JINTEpaTypHI.
XKenarenpHoe MCIONB30BAaHUE HATTISAHOTO MaTepuaia - TaONULbI, TpapUKU, PUCYHKH H
T.4. Bce daxtel, coobpakeHus, TaOIUIbl, PUCYHKUA U T.A., IPUBOJAUMBIC U3 JUTEPATYPHBIX HC-
TOYHHKOB CTYACHTaMH, JOJDKHBI OBITH COMPOBOXIEHBI CCBUIKAMU HAa MCTOYHUK HH(DOPMAIUH.
Henonmyctumo xommoHoBaTh pedepar U3 KyCKOB JOCIOBHO 3aMMCTBOBAHHOI'O TEKCTa pasiny-
HBIX JIUTEPATypPHBIX HCTOYHUKOB. BCe MUTATHI TOJDKHBI OBITH MPEICTABICHBI B KaBBIYKAX C YKa-
3aHHEM B CKOOKaX HCTOYHHMKA, OTCYTCTBHE KaBBIYEK M CCHUIOK O3HAYAET IUIaruaT M SBIISETCS
HapyIICHHEM aBTOPCKUX MpaB. VCHoiap30BaHHBIE MaTepuantbl HEOOXOAWMO KOMMEHTHPOBATB,
aQHAIM3UPOBATH U JIENIaTh COOTBETCTBEHHBIE U JKENATEIbHO COOCTBEHHBIE BHIBOJBI. Bce BBIBOIBI
JOJDKHBI OBITH SICHO M YETKO C(OpMyIMpoOBaHB M TNpoHyMepoBaHbl. CIHUCOK JHTEpaTyphl
odopmItsieTcs CTporo Mo npasuiaM ['ocygapcTBeHHOro cranaapra. Pedepar gomken ObITh Moa-
MUCAaH aBTOPOM, KOTOPBII HECET OTBETCTBEHHOCTH 32 MPOJICIIAHHYIO PadoTYy.
Ilepeuennb yueOHO-METOIMYECKMX MATEPHANOB, MPEIOCTABISIEMBIX CTYJEHTaM BO Bpe-
Ms 3aHSTUI:
- paboune TeTpaau CTY/ICHTOB;
- HarJsgHbIC IT0COOuS;
- CJIOBapb TEPMUHOB;
- TE€3WUCHI JIEKITHH,
- pa3aToOYHBIA MaTepua 1Mo TeMaTUKe JEKIUH.
CamocrosiTeibHAs paloTa CTY/I€HTOB:
- mpopaboTka yueOHOro Marepuana (Mo KOHCHEKTaM JIeKIUi y4eOHOl U HaydHOU JTuTe-
patype) U MOAroTOBKA JOKJIAJA0B Ha CeMUHApax U MPaKTUYECKUX 3aHATHSAX,
- MOUCK U 0030p HAYYHBIX MyOIUKAINN U DIEKTPOHHBIX UCTOYHUKOB IO TEMAaTHKE
T CITUTITUHEL
- BBITIOJTHEHUE KYPCOBBIX paboT (IPOEKTOB);
- HancaHue pedeparos;
- paboTa ¢ TecTaMu U BOIIPOCAMU JJIsi CaMOTIPOBEPKHU.

11. Ilepeyenb MHPOPMALMOHHBIX TEXHOJOTHH, HCIIOJb3YEeMBbIX IIPH OCYIIECTBJICHHUH 00pa-
30BaTeJIbHOIO MPoLecca M0 AUCHHILINHE, BKJIKYAs NepedyeHb POrpaMMHOro odecredyeHus
U HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM.
® KOMIIBIOTEPHOE U MYJIbTUMEIUITHOE 000pyOBAHNE, KOTOPOE UCIONb3YETCs B X0J1€ U3JI0XKe-
HUS JIEKIIMOHHOTO MaTepHarna;
® [TaKeT NPHUKIAJAHBIX O00ydYaromuX W KOHTpoimpyrommx mporpamm «Originy, «Statisticay,
«MathCady, ucnoabp3yeMbIX B X0JIe TEKYyILIeH padOThI, a TAKXKe ISl IPOMEKYTOYHOTO U UTO-
TOBOI'0 KOHTPOJIS;
® 3IIeKTpOHHAasA OubIMoTeka Kypca u HTepHeT-pecypehl — Il CAMOCTOSATENBHOM paboThI.

12. Onucanue MaTepuaJIbHO-TeXHUYECKOH 0a3bl, HE00X0AMMOM VI OCYLIeCTBJICHHs 00pa-
30BaTeJILHOIO NpoLecca Mo AHCIHUIIIMHE.
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Ha J1eKIMOHHBIX W MPAaKTUYECKUX 3aHATHAX HCIOJIB3YIOTCS METOAMYECKHE pa3paboTKH,
IPAaKTUKYMBI, HaIrJIAHbIE TOCOOMS, TECThI, KOMIIBIOTEPHBIE TPOTrPAMMBI, a TAKXKE KOMIIbIOTEPHI
(st 0OyueHHsI ¥ IPOBEIEHHS TECTOBOTO KOHTPOJIS), HAOOPHI CIaliJ0B U TAOJIHUIL IO TEMaM.
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