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1. HEJIX U 3AJAYHU U3YUYEHU A JUCHUITVINHBI

Llens mpenogaBaHus JUCHUILIMHEL — AaTh OOYYarOIMMCSl OCHOBHBIE OHSATHSA B 00JAaCTH UC-
MOJIb30BAHUS KYJIBTYP KIETOK OAKTEPHiA, IPOACKEH, )KUBOTHBIX U PACTCHUN, META00JIN3M U OMOCHH-
TETUYECKHE BO3MOKHOCTH KOTOPBIX 00€CIEUNBAIOT BBIPAOOTKY CIIEU(PHYESCKUX BEIIECTB.

OcHoBHas 3aj1a4a IpernoiaBaHusl AUCIUIUINHBI — OJrOTOBKA Ha COBPEMEHHOM ypOBHE Oaka-
JaBpPOB, 3HAKOMBIX C HOBEHIIMMH TEXHOJOTHUSAMH MOIYyYEHHS MPOIYKTOB NMUTAHUS HETPaIUIINOH-
HBIMH METOJIaMH, OMOJIOTMYECKH aKTUBHBIX BEIECTB, KOPMOBBIX MTPOJTYKTOB.

2. TPEBOBAHMUS K PE3YJBTATAM OCBOEHUS IMCHUIIJIMHBbI

[Iponecc M3yyeHHs UCUMIUIMHBI HAampaBieH Ha (OpMHUpPOBaHKUE MPOPECCHOHATBHON KOMIIe-
teHuu [1K-2: ciocoGen opranu3oBath pabOTHI [0 MPOBEACHUIO UCTIBITAHUN, BHEJPEHUIO U ITPUMeE-
HEHHMIO MTHHOBAIIMOHHBIX TEXHOJIOTUN JUIS TOBBIMICHUS 3(PPEKTUBHOCTH TEXHOJIOTUYECKUX MPOIIeC-

COB IIPOU3BOACTBA OHMOTEXHOJIOTHYECKOM MMpOAYKIHH IJIA HI/IH_IGBOI‘/'I IMPOMBIINIJIICHHOCTH.

[Tnanupyemsble pe3yibTaThl 00yUeHUs PU U3YUEHUH JUCHUILIMHBL, COOTHECEHHBIE C IUIaHUPY-
€MBIMHU pe3yJIbTaTaMH OCBOEHHS 00pa30BaTEIbHON IPOrPaMMBI, IIpeicTaBiIeHb! B Tabaune 1.

Tabmuna 1 — [Tnaaupyembie pe3yabTaTel 00yUeHUS IPHU U3YICHUH JUCIMILTAHBI, COOTHECCHHBIE C
MUIAHUPYEMBIMU pe3yJIbTaTaMU OCBOEHHUSI 00pa30BaTeIbHOM MPOTrpaMMbl

TEXHOJIOTUH NPH
CO3JJaHUH ITPOEKTOB
BHOBb CTPOSIIIIUXCA U
PEKOHCTPYKLUHU
JIEHCTBYIOIINX
Opra”u3alum.

Komme [Inanupyemslie Kon n [Inannpyemslii Kon
- pe3yNbTaThI HauMEHOBAaHHE pe3ynbTar noKa3zaren
TEHITHS OCBOCHUS WHAUKATOpa 00y4eHHs 110 S
o0Opa3oBaTeNnbHOI JOCTUKEHUS JTUCITUTLINHE OCBOCHUS
IPOTPAMMBI
ITK-2 CIIOCOOCH NI - 1nk-2 3Haer 3HaTh:
OpraHu30BaTh METO/BbI IIPOBEICHUS — texHonorun nomyue- | 3(I1K-2)1
paboThI 11O pacueToB IS HUS IPOJTyKTOB MUTAHUS
IPOBEICHUIO MPOCKTHPOBAHUS HETPAJUIIMOHHBIMUA Me€-
UCIIBITAaHUH, IPOU3BOJICTB TOJlaMH, OHOJIOTUYECKU
BHEAPEHUIO U OMOTEXHOIOTUIECKOM AKTHBHBIX BEIIIECTB,
IPUMEHEHHIO OPOAYKIUH JUIs KOPMOBBIX ITPOIYKTOB,;
WHHOBAIMOHHBIX | THAIIEBOM — CYIIHOCTb METOIOB
TEXHOJIOTUH JUIsI HPOMBIIIJICHHOCTH, TeHHOM umxkenepuy, | 3(I11K-2)2
TTOBBITIICHUS TEXHOJIOTUIECKUAX KJICTOYHOM WHKCHEPHU;
3¢ (HeKTUBHOCTH JUHUH, LIEXOB, — cTOCOOBI MOTYYESHUS U
TEXHOJIOTUYECKUX | OTJENbHBIX YYaCTKOB OMOIIOTUYECKU
MPOLIECCOB OpraHu3aluii c AKTUBHBIX Bemects, | 3(ITK-2)3
IPOM3BOJICTBA UCTIOJIb30BaHUEM (dbepMeHTOB, TOPMOHOB,
OMOTEXHOJOTMYECKO | CUCTEM UHTEPPEPOHOB;
Y IPOYKIMK 1T | aBTOMATH3UPOBAHHOTO | — BIUSTHHE OMOTEXHOJIO-
MUILEBOM NPOEKTUPOBAHUS U I'MU Ha 9KOJIOTUIO
MIPOMBIIUIEHHOCTH | IPOrPAMMHOTO 3(I1K-2)4
obOecrieueHus,
MH(OPMALIMOHHBIX




N - 2nk-2 YMeer YMeTs:

HCITOJIh30BaTh — UCITIOJIH30BaTh VY(TIK-2)1
UH(POPMALIMOHHBIE U uH(POPMALMOHHbIE U
TEJICeKOMMYHUKALIMOHH | TEJIEKOMMYHUKALMOHH

bI€ TEXHOJIOTHH cOOpa, | ble TEXHOJIOTUHU cOopa,

pa3MelIeHUs], XpaHEHUs, | pa3MEIlleHUs, XpaHEHHUS,
HaKOIIJICHHS, HAKOTUICHUS,

npeoOpa3oBaHus U npeoOpa3oBaHus U

nepeaayy JaHHBIX B nepeavyn JaHHBIX B
npodeccuoHanbHO- npodeccuoHanbHo-
OpPUEHTUPOBAHHBIX OpPUEHTUPOBAHHBIX
MH(OPMALIMOHHBIX MH(OPMALIMOHHBIX

cucTeMax MPOM3BOJICTBA | CUCTEMAax IMPOU3BO/ICTBA
OMOTEXHOJIOTHYECKOM OMOTEXHOJIOTHYECKOMN

TIPOIYKIIAH TSI TIPOYKITHH IS

UIIEBON UIIEBON

MTPOMBINIJICHHOCTH. IPOMBIIIJICHHOCTH.

MU - 3nk-2 Baageer Bianets:

HaBBIKAMM OpraHu3aluu | — HaBbikamu ompenene- | B(IIK-2)1
paboT Mo MPOBEJCHUIO | HUS CBSI3U OMOTEXHOJIO-
UCIIBITAHUH, THH c JIPYTHMHA

BHEJIPEHUIO U HayKaMu; B(ITK-2)2
MIPUMCHECHHIO — HaBBIKAMH BBIOOpA Me-
WHHOBAIIMOHHBIX Tona  OMOTEXHOJIOTUHU
TEXHOJIOTUH IS JUTSL TIOJTYYCHHSI HOBBIX
TTOBBIIICHHS 00BEKTOB; B(ITK-2)3
3¢ (HEeKTHBHOCTH — HaBBIKAMHU ONpezese-
TEXHOJOTHYECKHUX HUS  OMOTEXHOJOTHYe-

IPOIIECCOB CKHX OCHOB IPOU3BOJI-
IPOM3BOJICTBA CTBa KOHKPETHOTO -
OMOTEXHOIOTUYECKOM IEBOTO MPOIYKTA.

MPOIYKIHH TSI

MMHIIEBON

MPOMBINIJICHHOCTH.

3. MECTO JUCHHUILINHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

VYyeOnas qucnuminHa «OCHOBBI OMOTEXHOIOTUW SBISIETCS TUCIUIUIMHON MO BEIOOPY YacTH,
dbopMupyeMoil yJaCTHMKaMH O0Opa30BaTENIbHBIX OTHOIICHUN, B CTPYKType O0Opa30BaTeIbHOM
nporpamMmbl. Ee u3yueHue Oaszupyercs Ha 3HAHMSX, MOJTYYEHHBIX MPH W3YYCHHH JUCIHILTAH
«buonorusy», «BBeeHNe B TEXHOJIOTHIO TTPOTYKTOB TUTaHUsD», « OCHOBBI OOIIEH M HEOPTAaHHIECKOM
xuMun», «OCHOBBI 3aKOHOJATENbCTBA M CTAHAAPTU3ALMHM B THUIIEBOH NPOMBILUIEHHOCTHY,
«ITumeBbie W OWOJOTUYECKH AaKTHUBHBIE M00aBKW», «DH3UKO-XMMHUYECKHE OCHOBBI WM O0OIIHE
MPUHIIAIIBI TEPEPa0OTKH MPOIYKTOB MUTaHUA», «ChIpbe W MaTepuaibl MHUIIEBHIX MPOU3BOJICTBY.
3HaHUs, yMEHUS U HABBIKH, TTOJTyUYE€HHBIE O0YYAOIIMMUCS B X0/1€ U3yUYCHUS TUCIUIUIUHBI « OCHOBBI
OMOTEXHOJOTHI», HEOOXOMWMBI Jii OCBOGHHUS TaKMX JUCHUIUINH, Kak «HaydHble OCHOBBI
MIPOU3BOICTBA MPOAYKTOB MTUTAHUS, « T€XHOIOTHS TPOU3BOACTBA MPOTYKTOB MTUTaHU», «[InieBas
OMOTEXHOJIOTHS, U MPOXOKICHHUS TEXHOJIOTUYECKOW U MPEANUTIIIOMHON MPAKTUK, a TaKKe IS
MOATOTOBKHU BBITYCKHOW KBATM(PUKAIIMOHHON PaOOTHI.



4. COAEP’) KAHUE NUCHHUIIJINHBI
4.1 TemMaTH4eCcKMi MJIAH JUCIHUNIINHBI

Tabmuma 2 — TeMaTruuecKuil TIaH TUCIUTIIMHBI IS O0YyYarOIIMXCS 110 3a09HOM opme

KonTtakTHas °
® | padora mo BuIam =
= = =) =
= yueOHBbIX S = £
8 = 3aHATHI 2 g = 5o
9 12} 5 = > = 2 £
s © e %9 s £
HanmenoBanne Tem ° = £ 3 53 = £ £ E
st = = 2 £ J = [ -~ = =
) =3 239 =23 5 a =) g e
5] S = =23 S8 g s Z o=
) st = ZEEH 9 s E S
= 5| $£3 &% = e Z
Z|F|SE]E7|© e 3
E | 5 g
=
Tema 1: CranoBneHue OMOTEXHOIIO- 11 111 10 KonTponbHas
'MW KaK HAyKH pabora
Tewma 2: KynstuBupoBanue 11 111 10 KonTponbhas
MHUKPOOPTaHU3MOB pabora
Tema 3: MeTonsl OMOTEXHOIOT MU 13 311 2 10 KosnokBuym
Tema 4: bBHOTEXHOIOTHYECKHUE
CHOCOObI  MOJy4YeHHsS  MOJIe3HBIX | 12 2 2 10 | KomnokBuym
BCIIECTB
Tema 5: bruoTexHOIOTUs OTACIbHBIX
11 1|1 10 | KomnokBuym
MUIIEBBIX POU3BOJICTB
Tema 6: CBsI3b OMOTEXHOJIOTHH U
10 10 | KomnokBuym
DKOJIOTUH
3auer 4 4
Bceero | 72 8 | 4 4 60 4

Ta6muia 3 — Pacnpenenenue ydeOHBIX YaCOB [0 MOAYJISAM AUCIHUILIHHBL (4 Kypc 3a0unoit ghopmol
o0yuenusn)

HaunmeHoBaHue Bua yueOHOM Harpy3Ku Hroro yacos
Jlexmun 4
JlabopaTopHbIe 3aHITHS —
Cemunapckue (IPakTHUECKUE) 3aHATHS 4
CamocTosiTenbHasi paboTa 60
KypcoBast pabota —
Dk3ameH —
3auer 4
HToro B 3a4€THBIX €AMHUALIAX 2
Hroro uacos 72

4.2. OnucaHue copepKaHUs AUCHUTITIHHBI

Jexyusa 1. BBEJJEHUE. CTAHOBJIEHUE BUOTEXHOJIOT I KAK HAYKU
Paccmampueaemvie sonpocwi

HcTopust BO3HUKHOBEHUS! OMOTEXHOJIIOTUU: UCTOPUS TUBOBAPEHUS, CHIPOBAPEHU S, XJIe00eueHus,
BUHOJIETIHS.

dopmupoBaHue OMOTEXHOJIOTUN KaK HAYKU: ATalbl pa3BUTHS OMOTEXHOJIOTUH; COBPEMEHHOE
COCTOSIHUE HayKH, €€ CBSI3b C JPYTUMHU HayKaMH, IPUKIIAJHON XapakTep OMOTEXHOJIOTHH.



KYJIbTUBMPOBAHUWE MUKPOOPI"AHU3MOB

Paccmampusaemvie sonpocul

CtpoeHre MUKPOOHOM KIIETKH.

MeTabomu3M MUKPOOHO! KIIETKH: THUIIBI TUTAHUS MUKPOOPTaHU3MOB; (DaKTOPBI, BIUSIOMINE HA
0OMEH BEIIECTB MUKPOOPTaHU3MOB.

KynpTHBHpOBaHNE MUKPOOPTaHU3MOB: METO/IbI MOTYYEHHS YUCTOH KYJIbTYPbI
MHUKPOOPIaHNU3MOB; XapaKTEPUCTUKA MUTATEIBHBIX CPEJ] JUIsI MUKPOOPTaHU3MOB.

[Toiy4enune 6GnomMacchl MUKPOOPTaHU3MOB B IPOMBIIIUICHHBIX (pepMEHTEpax.

Jdekyun 2. METO/Ibl BUOTEXHOJIOI'MA

Paccmampueaemvie sonpocwi

I'eHHas MHXEHepUs: IPUMEHEHUE FeHHOM NH)XKEHEepUH; PEeIIIOChUIKY pa3pab0OTKH METOAa TeHHON
UHXEHEpUHU; CYIIHOCTb METOJa TE€HHOM uHXeHepuu; 3akoH PP «O canurapHo-
SMHIEMHOJIOIMYECKOM 0JIaronoIyYMH HAceJIEHUs» O MPOAYKTaX W3 FeHHOMOIAU(PHUIHMPOBAHHOIO
CBIpBS.

Knerounass uWHXEHepuUs: KIOHUPOBAHUE KyJIbTYD TKAaHEH UM KIETOK BBICIIMX pPAaCTEHUM;
coMaTH4eCcKasi THOpHIM3alUs KIETOK pAacTeHHd W 00JacTh €ro MPUMEHEHHs; OCOOCHHOCTH
KyJIbTUBHUPOBAHUS KIETOK PACTEHUM.

WNnxenepuss KyJabTyp KIETOK JKMBOTHBIX M 4YEJIOBEKA: NPEINOCHUIKM pPa3pabOTKU METOJI0B
UHXXCHEPUU KYJBTYp KIETOK >KMBOTHBIX M YEJOBEKA; KIOHMPOBAaHHE KIETOK >XMBOTHBIX WU
YeJI0OBEKa; TPAHCIUIAHTALMUs SMOPHUOHOB; CO3JjaHHE T'MOPUIOM; OCOOCHHOCTH KYJIbTUBUPOBAHMS
KJIETOK KMBOTHBIX.

BMOTEXHOJIOI'MA OTAEJIBHBIX ITMIIEBBIX ITPOU3BOACTB

Paccmampusaemvie sonpocwi

XnebomnekapHoe MPOU3BOJACTBO: ChIpbE JJI XJI€OONEUEHHUs; OCHOBBI TEXHOJOTMHM XJeba Hu
xJ1€000yIIOUHBIX H3/1CHIA; TPpUMEHEHNE (PePMEHTHBIX PEnapaToB B XJI€OOMEYECHUH.
IInBoBapeHHOE IPOU3BOACTBO: CHIPLE AJI IMBOBAPEHHUS; OCHOBBI TEXHOJIOIMU IIUBA; IPUMEHEHHE
(bepMEeHTHBIX PenapaToB B TUBOBAPCHUU.

Bunonenue: celppe A1 IPOU3BOACTBA BUHOTPAAHBIX M IIJIOJOBBIX BHUH; OCHOBBI TEXHOJIOTHUH
Pa3IMYHbIX TPYNIN BUH; IPUMEHEHHE (PEPMEHTHBIX NPENapaToB B BUHOEIHH.

[TomyyeHne KBallIEHBIX, COJICHBIX, MOUYEHBIX IUIOJOB M OBOIIEH: KiaccH(UKalus KBalEHBIX
IIJIOJIOB U OBOILIEH; OCHOBBI TEXHOJIOTUY KBAIICHMsI, COJICHUS, MOYCHHS.

Cemunapckoe 3anamue 1. I'ennas umxenepus [5].

Paccmampusaemvie sonpocul

HcTopus OTKpBITHS METOJIa TEHHOW MHXKeHepuu. I 'eHHast MH)KeHepHs 1 00J1acTH ee PUMEHEHHUS.
MeTtoauka reHHON nHxkeHepuu. 3akoH PO «O caHUTapHO-3MHIEMUOJIOTHYECKOM 0JIaronoiry4uu
HaceJleHus» 00 yclIoBUAX paboThl B 00JIaCTH T'€HHOW MHKeHepuH. IIpoayKThl U3 reHeTHdYecKH
MOTUGUIITPOBAHHOTO CHIPHSI.

Hoknaowr no meme conposodicoaromes s1ekmpoHnbiMu npesenmayuamu. Oocyscoenue 00K1a008
NpPOBOOUMCSL 8 OUANO20B0OM PeHCUME.

Cemunapckoe 3anamue 2. TlonydyeHue MEIUIMHCKUX IPEMapaTtoB, JIEKAPCTBEHHBIX U
OMOJIOTMYECKH aKTUBHBIX BEIIECTB C MOMOIIbI0 MUKPOOPTaHU3MOB M KYJIbTYpP TKaHEH (TOPMOHBI,
(bepMeHTBI, BUTAMUHBI, HHTEPPEepoHbI) [5].

Paccmampusaemvie éonpocwi

[TonyueHne MEIUIIMHCKUX IMPENapaToB, JCKAPCTBEHHBIX W OMOJOTMYECKH aKTHBHBIX BEIIECTB C
MTOMOIIIbI0O MUKPOOPTaHU3MOB U KYJIbTYp TKaHel. [Ipon3BoAcTBO (pepMEHTOB U MX MPUMEHEHHE.
[Ipon3BOACTBO W TPHUHIUI JEUCTBHS OMOMOIOIIUX CPEACTB. [IpOM3BOACTBO TOPMOHOB M HX
npuMeHeHue. [Ipon3BoIcTBO HHTEP(HEPOHOB U UX MPUMEHEHHUE. [I[pUMEHEeHe MUKPOOPTraHH3MOB
JUTSL TIPOM3BO/ICTBA MIACTMACC, TEKCTUIBHBIX U3JICITHi, JIIEKTPOHUKH.

Hoknaovl no meme conpogodcoaromces 31eKmporHbiMu npezenmayuamu. Qocyxicoernue 00KIa008
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NpPOBOOUMCSL 8 OUANO20B0OM PedCUME.

CPC no oucuyunaune. ITpopaboTKka TEOPETHUECKOTO Marepuaia Mo JUTepaType, MOATOTOBKA K
cemuHapam [5], moAroToBKa K KOHTPOJILHOU paboTe.

KonTponbhas pabora.

3adanus k KonmponvHoU pabome

Bapuanm Ne 1

1. Tlepeuncnute nepruoibl UICTOPUU OMOTEXHOIOTHU

2. [lpogomxute dpasy: bepmMeHTEP — ITO ...

3. [lepeuuncnure u oxapakTepu3yiTe METaOOINICCKHE ITyTH B MUKPOOHOH KIIETKE.

4. Tlepeuncnute OpraHOUIbI MUKPOOHOH KIIETKH.

5. HapucyiiTe cxeMy 1 ONUIINTE MPUHIIMII ACHCTBUS MPOMBIIUIEHHOTO (hepMeHTepa.

6. HazoBurte mnumiHee cioBo, OOOCHYHTE CBOIO TOYKY 3peHHs: aHAOOIM3M, KaTaboJH3M,
MeTa00IM3M, aCCUMMIISALIMS.

Bapuanm Ne 2

1. IIponomxure ppasy: miazmmuaa — 1o ...

2. Ilepeuncnure OpraHoU bl >)KUBOTHOW KJIETKH.

3. HazoBute nuiiHee Ci0BO, OOOCHYWTE CBOIO TOUKY 3pEHHUS: aHAOOJINU3M, JUCCUMMIIALUSA,
MeTaboIM3M, ACCUMUIISIIHS.

4. Yrto Takoe MMMOOWIN30BaHHbIE KJIeTKU? B ueM mnpeuMyIliecTBO MX HCIOJIb30BaHUS B
MIPOMBIIIICHHOW OMOTEXHOIOTHH?

5. HapucyiiTe cxeMy 1 ONMIINTE MPUHIIMIT ACHCTBUS MPOMBIIUICHHOTO (hepMeHTepa.

6. [Iepeuncnute u oxapakTepusyiiTe Merabonudeckue nyTu B MUKpoOHo# kitetke. CPC no modynio
2. IlpopaboTka TEOPETHYECKOr0 Marepuaia 0 JIMTepaTrype, MOArOTOBKAa K ceMuHapam [5],
MOATOTOBKA K KOJIOKBUYMY.

Komnoksuym.

Ilepeuens 60npocos K KOJINOKEUYMY

XapakTepucTruKa METOJ1a TeHHOW HH/KEHEPUHU.

XapakTepUCTUKa METO1a KIIOHUPOBAHUSA PACTCHUIA.

XapakTepHucTuKa MET0/1a COMaTUYECKOW TMOpUAN3AIUH KIIETOK.

XapakTepuCTHUKa METO/1a TPAHCIIJIAaHTAllK SMOPHOHOB.

XapakTepucTuKa MeToJ1a CO3/1aHus THOPH/IOB.

Mertobl nosryuyeHust FOpMOHOB, (PEPMEHTOB, HHTEP()EPOHOB.

brorexHosornueckue MeTobl 3alUThl OKpYKarommen cpensl. [IpuHINN neicTBUS BOJLOOYH-
CTUTEJIbHOW YCTaHOBKHM Ha OCHOBE MUKPOOPraHU3MOB.

Nk~ wWN P

5. VYAEBHO-METOJUYECKOE OBECIEYEHUE J1JIsI CAMOCTOSTEJBHON
PABOTbBI OBYYAIOIIIUXCA

B menoM BHeayauTOpHas caMoCTOsATelIbHas paboTa o0ydaromierocss mpu HM3y4eHHUH Kypca
BKJIFOYAET B ceOs CIEyIONTNe BUIBI padoT:

—npopaboTKy (M3ydeHUE) MaTEPHAJIOB JICKITU;

—YTEHHE U TPOPadOTKY PEeKOMEHI0BAaHHOW OCHOBHOM M JIOTIOJTHUTEILHOM JINTEPaTyPHI;

—TOJATOTOBKY K CEMUHAPCKUM 3aHATHSIM;

—TOJTOTOBKY K KOHTPOJILHOM padoTe;

—TOJTOTOBKY K KOJJIOKBUYMY;

—IOATOTOBKY K TEKYIIIEMY U UTOTOBOMY (TIPOMEXYTOUHAS aTTeCTalis1) KOHTPOIIIO 3HAHHI 110
JMCITUILTHHE (3a9€T).



OcHOBHas J0JIs1 CaMOCTOSITEIBLHON PabOoThl 00YYAIONMIUXCS MPUXOIUTCS Ha TPOPAOOTKY PEKO-
MEHIOBAaHHOU JIUTEPATYPHI C LETBI0 OCBOCHUS TEOPETHUYECKOrO Kypca U MOATOTOBKY K MpaKTHYe-
CKUM (CEeMUHApPCKUM) 3aHSATHUSM, TeMaTHKa KOTOPBIX MOJHOCThIO OXBAThIBAET COZAEpXkaHHE Kypca.
CamocTtosTenpHas padoTa Mo MOATOTOBKE K CEMHUHAPCKUM 3aHATHUSAM TpEroaraeT yMeHue pado-
TaTh C EPBUYHON MHPOpMAIUEHl U BllaZieHHe HaBbIKaMU pabOThI C TPOrPaMMHBIMH CPEICTBaMH pe-
JAKTHPOBAHUS M IEMOHCTPAIMH MTPE3CHTAIHA.

Jns mpoBeneHHS NMPAKTUYECKUX (CEMUHAPCKHUX) 3aHATUN, JJI CaMOCTOSITEIbHOM padoThI
UCTIONIB3YeTCs y4eOHO-METOINYECKOE ocodue

Edumona M.B. OcHOBBI OMOTEXHOJIOTUU: METOINYECKHE YKa3aHUS K CEMUHAPCKUM 3aHSATUSAM
JUlsl CTyJeHTOB HampasieHuil mnoaroroBku 19.03.01 «buotexnomorus», 19.03.02 «IIponyktsl
MATAHUS U3 PACTUTENIBHOTO ChIpbsi», 19.03.03 «IIpoayKThl MUTaHKS JKMBOTHOTO MPOUCXOMKICHHS
OUYHOM U 3a04HON opM oOyuenus. — [lerponaBnoBck-Kamuarckuii: Kamuatl TY. — (asekrporHas
BepCHs).

6. ®OH/I OLIEHOYHBIX CPEJICTB JIJIsI IPOBEJAEHUS IPOMEXYTOYHON
ATTECTALIUHA OBYYAIOIIUXCA 11O JUCHUITJIMHE
. 3aaun OMOTEXHOJIOTUH KaK HAYKH.
. Ilepuopt uCTOpUM OMOTEXHOJIOTHH.
. Merabonuyeckue nporecchl B MUKPOOHOI KIleTKe.
. OcoGeHHOCTH CTPOEHUSI MUKPOOHOH KJIETKU Ha IPUMEPE KUILIEYHON MaIOUKH.
. MeTroibl MOTyYeHHs YUCTON KyJIbTYypbl MUKPOOPTaHU3MOB.
. CrtocoObI cOXpaHeHUs YUCTOH KyIbTYpPhI 1O TPOMBIIIJICHHOTO HCIIOIB30BAHMS.
. YCTpONCTBO ¥ NMPUHLUI pabOThl MPOMBIIIIEHHOTO (hepMeHTaTOpA.
. IlutarenbHbIie Cpeap! sl KyJIbTUBUPOBAHUS MUKPOOPTAaHU3MOB.
. XapakTepucTuKa MeToja FTeHHON UHXEHEPHH.
10. CymHocTs MeTo/1a KIIOHUPOBAHUS PACTCHH.
11. Ileneit npuMeHEHUsI METOJIOB KIIOHUPOBAHUS.
12. XapakTepucTrKa METO/Ia COMaTUYECKON THOPUAN3ALINN KIIETOK.
13. CyurHocTh METO/Ia TPAHCIUIAHTAITUN SMOPHOHOB.
14. XapaxTtepuctuka riOpUAOMHON TEXHUKU.
15. Undopmanus, yka3piBaeMasl Ha STUKETKaX T€HETHUECKH MOAU(DUIIMPOBAaHHBIX IPOTYKTOB.
16. I'pymnna npotyKToB, JUIst KOTOPOH 00s3aTeNIbHO yKa3aHUE UX MPOUCXOXKICHHS KaK TeHeTHU-
4eCKU MOJU(PHUIIMPOBAHHBIX.
17. CnocoObI noxy4yeHus: epMEHTOB € MOMOIIbI0 MUKPOOPTaHU3MOB.
18. IpuHIMn neicTBUS OMOIOTUIECKUX MOIOIINUX CPEJCTB.
19. XapakrepucTika IMMOOMIM30BAHHBIX KJIETOK. [[perMyIiecTBa MxX UCIIOIB30BaHUS B TIPO-
MBIIIIEHHON OMOTEXHOJIOTHH.
20. CpoiicTBa 1 00J1aCTh IPUMEHEHUS TOJIMTUIPOKCHOyTHpaTa.
21. CoiicTBa 1 00J1aCTh IPUMEHEHUS MMyJLTyJIaHa.
22. [Ipumenenne epMEHTHBIX MTPETIAPATOB U THIPOJIN3ATOB B XJICOOTICUCHHH.
23. IIpumeHeHne pepMEeHTHBIX IPENapaToB B MUBOBAPEHUU.
24. TlpumeHenne (epMEHTHBIX IPENApaTOB B BUHOIEINH.
25. XapakTepuCTHUKA TEXHOJIOIMH KBAIIEHUs, COJIEHUS], MOUEHHUSI IIJI0ZI0B U OBOLIEH.
26. BiusiHre pa3BUTHS HAPOJTHOTO XO3SMCTBA HA OKPYKAIOTIIYIO CPEITY.
27. B3anMOoCBs13b OMOTEXHOJIOTUU U SKOJIOTHH.
28. BHOTEeXHOJOTHYECKIE METO IbI 3aIIUTHI OKPYKAIOIMIEH CpeIbl.
29. IlpuHuun neicTBUs BOJIOOYUCTUTENHFHON YCTAHOBKY HA OCHOBE MUKPOOPTaHU3MOB.
30. CriocoOBI KOHTPOJISI YPOBHSI 3arpsI3HEHUST CTOYHBIX BOJ] C TOMOIIBI0O MUKPOOPTaHU3MOB.
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7. PEKOMEHAYEMAS IUTEPATYPA

Ocnoenaa numepamypa

1. Eroposa T.A., Kiiynoa C.M., XKuByxuna E.A. OcHOBbI OMOTEXHOIOTHH. — M.: AKaieMus,
2008. — 208 c. (8 7k3.).

2. Epumoa M.B. Bpenenwe B mNpHKIAAHYI0 OHOTEXHOJOTHIO: YueOHOe mocodue. —
[TerpomaBnoBck-Kamuarckuii: Kamaarl TV, 2003. — 100 c. (45 2k3.).

Jlononnumensnasn numepamypa

3. Kimynoa C.M., EropoBa T.A., XXusyxuna E.A. buorexnonorus. — M.: Axkagemus, 2010. —
256 c. (20 5k3.).

4. lenkynoB C.H. 'enernueckas umxenepus. — Hopocubupck: HoBocu6. yH-1, 1994. — 304 c.
(6 7K3.).

Memoouueckue yxazanusa no OucyuniuHne

5. EpumoBa M.B. OcCHOBBI OMOTEXHOJIOTMM: METOAMYECKHE YKa3aHUS K CEMHUHAPCKUM
3aHATUAM JUIS CTyJIeHTOB HampasieHuid nonarotoBku 19.03.01 «buotexnomorus», 19.03.02
«IIponykTbl muTaHus W3 pacTUTEAbHOTO ChIpbs», 19.03.03 «IIpoaykTel NMUTaHHUS >KUBOTHOTO
MIPOUCXOXKACHUS» OYHOU U 320uHOM Popm 00yuenus. — [lerponaBnoBck-Kamuarckuit: Kamyat[ ' TV.
— (97eKTpOHHAs BEpCHUs).

8. MIEPEYEHb PECYPCOB UH®OPMAIIMOHHO-TEJEKOMMYHUKAIITMOHHOM
CETH «<MHTEPHET»

1. T'ony6es B.H., XKuranos 1.H. [TumeBas 6uorexHonorusi: [ DneKTpoHHbI pecypc]. — Pexum
noctyna: http://www.twirpx.com/file/302478/

2. HesepoBa O.A., T'openukoBa [.A., Ilo3uskoBckuii B.M. IlumeBas OHOTEXHOIOTHS:
[DnexTponnsIii pecypc]. — Pexxum noctyna: http://bio-x.ru/books/pishchevaya-biotehnologiya

3. [MumeBass OMOTEXHONOTHS MTPOAYKTOB: [DIeKTpoHHBIN pecypc]. — Pexum npoctyma:
http://bio-x.ru/books/pishchevaya-biotehnologiya

4. Poccuiickoe oOpazoBanue. PenepalbHbIil opTal: [DIEKTPOHHBIN pecypc]. — Pesxxum mo-
cryma: http://www.edu.ru

5. DnextpoHHo-0uOMHOTeUHast cucteMa «elLibrary»: [Dnexkrponnsiii pecypc]. — Pexum mo-
cryna: http://www.elibrary.ru

6. DnexTpoHHO-OMOIMoTeuHast cucreMa «bykBoemy»: [DnekTpoHHBIN pecypc]. — Pesxkum mo-
cryna: http://91.189.237.198:8778/poisk2.aspx

7. Dnextponnble katanoru AUWUBC MAPKSQL: «Kuaurm», «Crateu», «Jluccepranumy,
«Y4uebHO-MeTouecKas TuTepaTypa», «ABropedeparsy, «Jleno3utapusiii GoHI»: [DAEKTPOHHBIN
pecype]. — Pesxxum mocryma: http://www.vzfei.ru/rus/library/elect_lib.htm

8. DnekrponHas 6ubnuoreka nucceprauuit PI'b: [DnexrponHslil pecypc]. — Pexum pocryna:
http://www.diss.rsl.ru

9. METOAUYECKHUE YKA3AHUS 1JIS1 OBYYAIOIIIUXCS MO OCBOEHUIO
JUCIHHUIIVINHBI

Mertonuka npenojaBaHus JaHHON AUCHUIUIMHBI MpeInoiaraeT YTeHUe JeKIUH, MPOBEACHHE
MPAKTUYECKHUX (CEMUHAPCKUX ) 3aHSATUN, TPYNIOBBIX U MHAUBHUIYyAIbHBIX KOHCYJIBTAIUH 110 OTJEINb-
HBIM (HauOoJee CII0XKHBIM) crienuuueckuM nmpodiaemMaM IUCHUIUTHHEL. [IpenycMoTpeHa caMocTosi-
TenbHas paboTa 00yJaIoMXCsl, CAMOCTOSTENbHAS pad0Ta 00YyJArOIITNXCSI IO PYKOBOJICTBOM TIPETIO-
JaBaTellsd, a TakKe MPOXOXKJICHUE aTTeCTAIMOHHBIX HCIBITAHUA MPOMEXKYTOYHOW aTTecTaluu (3a-
9er).
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B xone nexuuit cryneHTaM ciieayeT MOArOTOBUTh KOHCIIEKTHI JIEKIUN: KPAaTKO, CXEMaTHYHO,
MOCJIEI0BATENbHO (PUKCHPOBATh OCHOBHBIC MOJIOXEHHUS, BBIBOABI, (POPMYIMPOBKH, O0OOOLICHHUS;
IIOMEYAaTh Ba’KHbIE MBICIIU, BBIIEIATH KIFOUEBbIE CII0BA, TEPMHUHBI; IPOBEPSTH TEPMUHBI U ITOHATHUS C
MIOMOIIIBIO SHIUKJIONENH, CIIOBapeil, CIPaBOYHUKOB C BBINHMCHIBAHUEM TOJKOBAHUN B TETPAJlb;
0003HaUUTh BOIPOCHI, TEPMHUHBI, MaTepHaj, KOTOPBIA BBI3BIBACT TPYAHOCTH, IOMETUTh U
MOTIBITAThCSl HAMTH OTBET B pEKOMEHAyeMoW nuTeparype. Ecim caMocTosTenhHO HE yHaercs
pa3o0paThcsi B Marepuaie, Heo0XoaumMo c(hopMyIupoBaTh BOIPOC U 33JaTh NPENOAABATENIO0 HA
KOHCYJIbTAIlMH, HA MPAKTHUYECKOM 3aHATUH. YJACTUTh BHUMAHHE MOHATHUSM, KOTOpPbIE 0003HAUCHBI
00s13aTeNIbHBIMH, 7151 KaKIO0M TEMbl JUCLUIUIUHBL.

Y4eOHble 3aHATUS MPAKTHUYECKOTo (CEMUHAPCKOT0) THIAa BKJIIOYAIOT B ceOs 3acilylIMBaHHE
JIOKJIa/10B, COIIPOBOKAAIOIIUXCS JIEKTPOHHBIMU Ipe3eHTalUIMH, MOJIrOTOBJIEHHBIX
00yYaromuMHUCs B XOJ€ CAMOCTOSITEIbHONH paboThl; 0OCYKIEHHE MpPEICTABICHHBIX JIOKJIAJI0B B
JIMaJIOTOBOM pEXHME.

B xozxe rpynmoBbIX U MHIMBHUIYaJTbHBIX KOHCYJIBTAIMH 00ydYaronifecs MMEI0T BO3MOXKHOCTb
HOJYYUTh KBAJU(UIMPOBAHHYIO KOHCYJBTALMIO 110 OPraHU3alMd CaMOCTOSATEIBHOIO YIpPaBICHUS
COOCTBEHHOH JIESITEIHHOCTHIO HAa OCHOBE aHAJIM3a MMEIOIIErocsl y CTYACHTa OIbITa OO0Yy4YeHHS,
UCIOJIb3YEMbIX YYEOHBIX CTpaTerui, yepe3 o0CyKIEHHE CUJIbHBIX CTOPOH M OTPaHUYEHUH CTHIIS
YUEHHs, a TaKKe MOUCK PECYypCOB, MPEJOCTABISIEMBIX BY30M JJISl JIOCTHIKCHHS HAMEUYEHHBIX
pe3yabTaTOB; JUIsl PELICHUs y4eOHBIX 3a/ad, /Ul HOArOTOBKM K MHTEPAKTHBHBIM 3aHITUAM, JUIS
MNOJArOTOBKM K KOHTPOJIbHBIM TOYKaM, B TOM WYHCJI€ HMTOTOBOW; JETaJbHO NpopadaThIBaTh
BO3HHKAIOIIKE IPOOJEMHbBIE CUTYallUH, OCYILECTBIIATh OUCK BAPUAHTOB UX PEIIEHUs, ONPEEIIATh
NPEUMYIIECTBa U OTPAHMUYCHHS HCIIOJIB3YEMBIX CPEICTB Uil PEIICHHs MOCTaBJICHHBIX yUeOHBIX
3aja4, OOHapyXHMBaTb HEOOXOIMMOCTh M3MEHEHHUS CIIOCOOOB OpraHu3ald CBOECH pPabOTHI.
OOyuatoniecss UMEIOT BO3MOXKHOCTh HOJYYHTh KBATH(PHIMPOBAHHYIO KOHCYJIBTAIHIO TI0 TeMaM
JUCLUIUIMHBL, BOIIPOCaM, Ha KOTOpbIe OOy4YaroLIMiics HE CMOI CaMOCTOSITEIbHO HAaWTH OTBET B
PEKOMEHIyeMOH JITepaType.

CamocrosTenbHas paboTa CTyIeHTa [0 JUCHUIUIMHE BKIIOYaeT TaKue BU/Ibl pabOThl Kak:

— COCTaBJICHHE KOHCIIEKTOB OCHOBHBIX IOJIOXKEHUM, IMOHATHM, ONPEACICHUN, OTAEIbHBIX
Haun0oJiee CI0KHbBIX BOIPOCOB;

— COCTaBJICHHE OTBETOB Ha OCHOBHBIE BOTIPOCHI H3YYaEMBIX TEM;

— MOATOTOBKY K CEMUHAPCKUM 3aHSTHUSM,

— TMOATOTOBKY K KOJUIOKBUYMY

— MOATOTOBKY K KOHTPOJIbHOU padoTe.

B xome camocTosiTeTbHONW pPAa0OTBI CTYJAEHT JODKEH CHCTEMATHYECKH OCYIIECTBISTH
CaMOCTOSITENIbHBI KOHTPOJIb XOJa U Pe3yJIbTaTOB CBOEH paboThl, MOCTOSIHHO KOPPEKTUPOBATh U
COBEPILIEHCTBOBATH CITOCOOBI €€ BHITTOTHEHHUS.

10. KYPCOBO MPOEKT (PABOTA)

Brinonnenune kypcoBoro npoekTa (paboTel) HE IPEIYCMOTPEHO YUEOHBIM IJIAHOM.

11. TIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJOI Ui, UCTTOJb3YEMBIX ITPU
OCYHIECTBJIEHUU OBPA30OBATEJIBHOI'O MPOLECCA 110 JUCHUIIJINHE,
BKJUIIOYASA TIEPEYEHD ITPOI'PAMMHOI'O OBECIIEYHEHUSA U
NHO®OPMALIMOHHO-CITIPABOYHBIX CUCTEM

11.1 IlepeyeHb MH(OPMAUMOHHBIX TEXHOJIOIMi, HCIOJb3YEMBbIX INPH OCYLIECTBJICHUH
o0pa3oBaTe/IbHOIO MpoLecca

—3JIEKTPOHHBIE 00pa30BaTeIbHbIE PECYPCHI, IPEICTAaBICHHBIE B I1. 8§ paboyei mporpaMmsl Tuc-
LUTIJINHBI;

—HCMOJb30BAHNE JIEKTPOHHBIX ITPE3CHTALINN;

—H3y4eHUE HOPMATHUBHBIX JOKYMEHTOB Ha O(pUIIHAILHOM caiiTe (eiepaibHOro opraHa croJl-
HUTEJIBHOM BJIaCTH, MPOPaObOTKa JOKYMEHTOB;
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—HMHTEPAKTUBHOE OOIICHHE C 00yJaIOMUMUCS U KOHCYJIbTUPOBAHUE MTOCPEACTBOM JIIEKTPOH-
HOM mouThl, a Takxke B DMOC.

11.2 TlepeyeHbp NPOrpaMMHOrO olecme4veHHsl, MCIOJIb3YeMOro IPH OCYLIeCTBJICHHHU
o0pa3oBaTe/IbHOIO MpoLecca

ITpu ocBOEHMM JUCHMILIMHBI UCIIOJIb3YETCS JIMLIEH3MOHHOE ITPOrPAaMMHOE 00€CTIEUEHHE:

—ornepanroHHbie cucteMbl Astra LinuX (wim uHas onepalnMoHHas CHCTeMa, BKIIFOYCHHAs B pe-
€CTp OTEUECTBEHHOT'0 IPOrPaMMHOI0 00ecIieueHus);

—KOMIUIEKT 0(pucHbIX IporpamMm P-7 Oc¢uc (B cocTaBe TEKCTOBOIO MPOLIECCOPa, MPOrPaMMBbl
paboThI ¢ 3NEKTPOHHBIMH TAaOIUIIAMHU, TIPOTPAMMHBIE CPE/ICTBA PEAAKTUPOBAHUS U JEMOHCTPALUH
MIPE3CHTALINHN ).

11.3 Ilepevyenb HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM
—cnpaBo4HO-TIpaBoBas cucrtema KoncynpranT-miroc http://www.consultant.ru/online
—cnpaBo4YHO-TIpaBoBas cucrema I'apant http://www.garant.ru/online

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUITJINHBI

JUis mpoBeieHUs 3aHATUH JIGKLMOHHOTO THIIA, CEMUHAPCKUX 3aHATUH, TPYIIOBBIX U
UHAVBUAYAIbHBIX  KOHCYJbTAallMM, TEKyIIEro KOHTPOJII U IPOMEXKYTOYHOM aTTecTaluu
UCHonb3yeTcs yuebHas ayautopus 6-407, B KOTOpyro BXoauT Habop meOenu yuyeHHYecKkor Ha 28
IIOCAJJOYHBIX MeCT, | ayAMTOpHas JOCKa C MOJACBETKOH, | cton m 1 cryn mis mpemnojaBaTens,
MHTEpaKTHBHAs JOCKA, CTEHJbl, HA0Op TEXHMYECKOW, HOPMAaTHUBHOM M NPAaBOBON JOKYMEHTAlHH.
Aynaurtopust ocHallleHa pabOYMMU CTAHLUSMHU C YCTaHOBJIEHHBIM NPOrPaMMHBIM 00€CIIEYEHHUEM.

Jis camocTosTenbHON paboThl 00yYaroImuXcs UCMosb3yeTcs yuyeOHas ayauropus 6-407, B
KOTOpPYIO BXOAMT HAaOOp MeOesnn yuyeHHYeCKOW Ha 28 MocaJlouHbIX MecT, | ayauTopHas Jocka ¢
nojacBeTkor, 1 crom m 1 cTyn ans mpenojaBaTess, MHTEPAKTHBHAs JOCKA, CTEHJbl, HAOOp
TEXHUYECKOH, HOPMAaTHBHOM M TPaBOBOH OKyMEHTAllMH. AYIUTOpUsS OCHAIICHA pPa0OYNMHU
CTaHLUSAMH C YCTAaHOBJICHHBIM IIPOIPAMMHBIM 00€CIICUEHUEM.

Jlns camocTosATenbHOW pabOoThl OOYYaIOIIMXCS HUCHOJB3YETCS Takke KaOWHEeT ydeOHo-
uccienoBareabckoi pabotel 6-406, 060py10BaHHBIN KOMIUIEKTOM y4eOHON MeOenn, KOMITbIOTEPOM
C JIoCTynoM B MH(GOPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHYIO ceTh «VIHTEepHET» U B 3JIEKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTENbHYIO Cpely OpraHU3alluu, IPUHTEPOM U CKAaHEPOM.

TexHuueckue cpeacTBa 0OydeHMsI JUIsl IpeacTaBieHHs yueOHOM uHdopmanuu OobLION
ayJJUTOPUHU BKIJIIOYAIOT ayJAUTOPHYIO JOCKY, MyJbTUMENUITHOE 000pyioBaHue (HOYTOYK, IPOEKTOD,
MOOWJIBHBIN dKpaH, MHTEPAKTHBHAS TOCKA).
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JIONMOJIHEHUSI U UBSMEHEHMS B PABOUYEN ITPOT'PAMME

JlomosiHeHusi M U3MeHeHMsI B padoueii mporpamMmme 3a / Y4eOHbIi ro/
B pabouyto mporpamMmy mo aucuuriinae « OCHOBBI OMOTEXHOJIOTUI JIJISl HAPABJICHHUS TTOATO-
toBKH 19.03.01 «broTexHOoI0OTHS» BHOCATCS CISAYIONIUE TOMOJTHEHHUS M M3MCHCHHUS:

I[OHOJ'IHGHI/ISI N U3MCHCHUS BHCC

(momxkHOCTB, ®.U.0., MOIIHCH)

PabGouass mporpamma mnepecMoTpeHa U 0100peHa Ha 3acefdaHuu Kadeapbl «TexHoIoruu
MUIIEBBIX POU3BOJICTBY»
« _» 202 1.
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