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IHosicHuTEABLHAA 3AIIMCKA

HcxonHpIMU JOKYMEHTaMH JUIsl COCTaBJICHUs paboyeil mporpaMMbl yueOHOTO Kypca SIBIISFOTCS:

o @epnepanbHbliii 3ak0H «O0 oOpazoBanuu B PO» o1 29.12.2012 r. Ne273-D3 ( ¢ UBMEHEHUSIMU U
JOTIOTHEHUSIMU );

e ®enepanpHblii  rOCyAapCTBEHHBIM  00pa3oBaTeNbHBIA  CTaHJAPT  OCHOBHOIO  OOIIEro
o0Opa3oBaHUs» YTBEPKACHHBIN MprKazoM MUHHUCTEpCTBA 00pa3oBaHWs W HayKu Poccuiickoit
®enepaunu ot 17.12.2010 r. Ne 1897;

e (OOpazoBarenpHas porpamMmma oCHOBHOro o6miero oopazosanust MOY Unbunckas COLLL.

o ®enepanpHplil EpeYeHb YYEOHUKOB, PEKOMEHIOBAHHBIX (JOMYLICHHBIX) K MCIOJIb30BAaHUIO B
00pa30BaTeIbHOM IPOIIECCE B 00pa30BATEIBbHBIX YUPEKJIEHUSAX, PEAIU3YIOUIUX MPOTrpaMMBbl
o011ero 00pa3oBaHUsL.

e [lonoxxenue o paboueli mporpamme nejarora.

Ycnexu MUpOBOW OMOTEXHOJIOTUM BecbMa 3HauuTeNlbHbl. B Poccun oHa cTaHOBUTCS IPUOPUTETHON
B IporpamMMme Hay4dHO-TEXHHYECKOro mporpecca. B Hepanexkom OyayiieM MEeTO bl KIETOYHON U TeHHOMN
WHXEHEpUU CTaHyT OOBIIEHHBIMU B CO3/IaHUM JKUBBIX CHCTEM C 3aJaHHBIMU IapameTpamu. B
HACTOSIIEe BPEMs JOCTH)KCHHUST OMOTEXHOJOTUM BBI3BIBAIOT OOJIBIION HWHTEpec B oOmiectBe. Jlmst
Pa3BUTHUSI JIMYHOCTHU IIKOJIbHUKA TPETHETO ThICAYENETUS HEOOXOIMMO 00ECIIEYUTh €r0 COBPEMEHHBIMU
3HAaHUSIMM OCHOB HayK, HOBEWIIMMH METOJaMH IMO3HAaHUS 3aKOHOMEPHOCTEH pa3BUTHS MPUPOIBI U
oOmiecTBa, COCOOCTBYIOIIMMH €r0 OpUEHTAllMM B pa3nyHbIX cdepax nesTenbHocTH. COBpeMEeHHOe
oOyueHue IIKOJHLHUKOB HEBO3MOXHO ©0€3 O03HAaKOMJIEHHMS C TMPUOPUTETHBIMU HAaINpaBICHUSIMU
OMOJIOTMYECKUX HAYK, UX UHTErpaluel ¢ IpyruMHU MePCIeKTUBHBIMU CMEXHBIMU 00JIACTAMHU.

B ocHoBy paboueii mporpamMmbl Kypca «BHOTEXHONOTHS» MOJOKEHO COJEp)KaHHUE MIKOJbHBIX
Y4eOHMKOB TIO OOIIed OHOJIOTHH Il CPEeIHUX OO0IIeo0pa3oBaTeIbHBIX YUPESKICHUW W HBIHE
JEHCTBYIOIIUE CTAaHAAPTHI 0a3UCHOTO U MPOQPMIHBHOTO 00yUeHUsT OUOJIOTHH.

CopepxaHue Marepuajia Kypca pacUIMPEHO HCTOPUYECKUMHU JaHHBIMH 00 OTKPBITHSX,
CHOCOOCTBYIOIIUX PA3BUTHIO OMOTEXHOJIOTMM, CBEIEHUSMU O METOJaX KIETOYHOM U TEeHHOM
WHXEHEPUH, aKTyaJbHbIX HAay4YHBIX OCHOBaX COBPEMEHHOW OHOTEXHOJIOTUH, LIEHHBIMH B
00pa3oBaTeIbHOM, BOCIIUTATEILHOM M Pa3BHUBAIOIIEM OTHOIICHHH. bosbllloe BHUMaHUE B MPOrpaMMe
YAETIEHO U3YYEHHUIO CIIOCOO0B MOTY4YEeHUs KJIOHUPOBAHHBIX M TPAHCTCHHBIX OPraHU3MOB, JAIbHEUIINX
MEPCIEeKTUB PA3BUTHSA NEHHOM WH)KEHEPHH, BO3MOXKHBIX IOCIEICTBUN MPEoOpa3oBaHMs PA3IUYHBIX
OpraHM3MOB Ha T'EHETHYeCKOM ypoBHe s moaei. CoBpeMeHHas OMOTEXHOJIOTHS pacloJiaraet
METO/IaMU M3MEHEHHUs TeHOMa 4YeJioBeKa. B cBsi3u ¢ 3TUM OoJbllIoe BHUMAaHUE B IMPOrpaMMe yIeleHO
MOPAaNbHO-3TUYECKUM MpoOIeMaM pa3BUTHUS HAyKH, a TAKXKe BOIIPOCaM COXpaHEeHUs OnopasHooOpasus,
YCTOHYHMBOTO pa3BUTUs OHOchephl, COXpaHEHUS 3I0POBBS JTHOICH.

Matepuan mnporpamMmbl 00€CIEUHBACT Y4YalUXCS 3HAHUSMH MPAKTUYECKOTO UCIOIb30BaHUS
OMOTEXHOJOTMYECKUX METOJOB U HCCIENOBaHHUM, CBEIEHUS O KOTOPBHIX, BO3MOXKHO, IOMOTYT
y4dalumMcst BBIOpaTh Oyaymyto npogeccuro.

OTOT Kypc OBII CO3JaH B CBSI3M C YMEHBLICHMEM KOJHMYECTBA YAacOB Ha HM3y4YECHUE pPa3IUYHbIX
LIApCTB >KUBOM MPHPOJIBI B MIKOJIBHOM mporpamme. [losiBHiIach BO3MOKHOCTh MOBTOPHUTH U YTIyOUTb
3HaHus ydeHMKaM 10 KJ1accoB MO OMOTEXHOJOIMH, a TaKKe CPOPMHUPOBATH MPAKTHUUECKHE HABBIKU
paboThl ¢ MMKpPOCKOIIOM, pa3BUTh HCCIEAOBATEIbCKUE YMEHHUS OOY4YaroIIMXCs, MO3HAKOMHUTHCS C
IIPEIMETOM TE€HHOM W KIETOYHOW HWH)KEHEPHH, BHUPYCOJOTHH, KIOHHMpoBaHHMeM. [Ipm m3noxkeHun
MaTepualia 00JbIlIoe BHUMaHUE yJeseTcsd OMOTEXHOJIOTHH, €€ CBSA3U C IPYTMMHU HayKaMH, HOBEUIIINM
MeToJaM OHOTEXHOJOTHH, BaKHBIM OTKPHITHSM B OOJIACTH MOJIEKYISIPHOW OMOJIOTUM U TEHETHKH,
MIOJIyYEHHUIO OPTaHU3MOB C U3MEHEHHBIMHU CBOMCTBAaMHU.

Pabouass mporpamma kypca «buoTtexnonorusi» coctaBieHa Ha 34 yaca (1 yac B Hezmento) s
yuamuxcs 10 knacca.

OcHoBHoOe ydeOHOe mocodue: E.A Hukumosa. OcHoBbl Omorexnosioruu: 10-11 kmaccel: ydeOHOe
nocobue A yyamuxcs ooieoopazoBaTenbHbIX yupexaeHuil.— M.: Benrana-I'pag, 2019. -160 c.



Iean Kypca:

OcHoBHas 1enb Kypca — c(hOpPMHUpPOBATh y YUalIMXCs MPEACTAaBICHHE O OWOTEXHOJIOTUH, €e
COBPEMEHHOM CTaTyce M JTamax pa3BUTHs, OCHOBHBIX HANpaBJIEHUSX — KIETOYHOW M TEHHOM
WH)KEHEPUH, NOKa3aTh 00JaCTH MPUMEHEHUS! TeHHOMOAU(DUIIMPOBAHHBIX OPraHU3MOB U MPOIYKTOB UX
KHU3HEIEATSIBHOCTH, PACKPHITh POJIb OMOTEXHOJIOTUM KaK MPHOPUTETHOTO HANPABJICHUS B HAYYHO-
TEXHUYECKOM Iporpecce, MO3HAKOMUTh C 3TUYECKUMHU MPOOJIeMaMy, BO3HUKAIOUIMMH TPH Pa3BUTUU
HAYKH.
3agaumn:

- pacUIMpUTh U YIIyOUTh 3HAHHS O HYKICHHOBBIX KHCIIOTaX, MPUPOJIE T'eHA, BUPYCAX, IPOKAPUOTAX U
9yKapHOTaX, MOJOBOM Ipolecce y OaKTepHii, UMMYHHTETE, 3aKOHOMEPHOCTSIX HACIEJACTBEHHOCTH U
M3MEHYHMBOCTH, PETrYJISIIUN AKTUBHOCTH T'€HOB H T. 11.;

- chopMHUpOBaTh 3HAHHUA O COBPEMEHHBIX METO/JaX KOHCTPYHMPOBAHUS KIETOK M T€HETHYECKHX
nporpaMm OpraHuzMoB. O3HAKOMHUTBH C MpPHUMEpPaMHU TOJNyYeHHS KIOHUPOBAHHBIX M TPAHCTEHHBIX
OpraHu3MoOB, 00JTACTSIMHU UX IPUMECHEHUS;

- Pa3BHUTH MMO3HABATEIbHBIE MHTEPECHI NPU W3YUYEHHH JIOCTHIKCHHUH OMOTEXHOJOTHH 3a TIOCIICIHHE
necaTuineTus (TOoJTydeHHe aHTHUTEN JUIsl JICYSHHUS W JTUArHOCTUKH MH()EKIMOHHBIX M HACIIEACTBEHHBIX
3a00JIeBaHM, CO3/1aHHE TOJIU- U CYObEAMHUYHBIX BAaKLIWH, M300pPETEHHE HOBBIX JIEKAPCTBEHHBIX
MperapaToB, YCTAaHOBJIICGHWE CTENEHH pOJICTBA JIIOJEH, TMOJydeHHEe HOBEHIIMX COPTOB PACTEHHN C
HEeXapaKTEePHBIMH TSI HUX CBOMCTBAMH H T. 11.);

- pacmupuTh KPyro3op uepe3 padoTy ¢ JOTOTHUTEIBHOM JTMTepaTypoii;

- pa3BuTh OO0meydeOHble W WHTEIUICKTyalbHbIE yYMEHHs: CpaBHHBATb W  COIMOCTaBJIThH
OMOTEXHOJIOTHYECKHE OOBEKTHI, METOABI OMOTEXHOJOTHH, aHAIM3HPOBATH IOJyYCHHBIC PE3YIIbTaThI
HAyYHBIX HCCIIEIOBAaHUN YIE€HBIX B MUKPOOHOJIOTHH, MOJIEKYJISIPHOW OMOJIOTUH, OMOXUMHUH, TEHETHKE,
BBISIBJIATH TIPHYMHHO-CIICJICTBEHHBIE CBS3M TPU U3YYCHUH METOJIOB OMOTEXHOJOTHH, OMOJOTHYECKIX
SIBJICHUH . TpaHchopMaIuu, TpaHCIYKIIUU U Jp., 00001m1aTh GakThl, AeIaTh BEIBOIHI,

- BOCIHUTaTh Ha MpUMEpPE OTKPBHITUN B OMOTEXHOJIOTUH YOEXKICHHOCTh B MO3HABAEMOCTH MPHUPOJIBI,
JNEMCTBUM €TUHBIX 3aKOHOMEPHOCTEH /711 MaTepUaIbHOTO MUDA;

- BOCIIUTaTh OEpe’KHOE OTHOILIEHUS! CBOEMY 3/10POBbIO, KYIbTYPY MUTAHUS IPU OTOOPE TPaTUIIMOHHBIX
Y TeHHOMOIM()UIIMPOBAHHBIX TPOAYKTOB TUTAHMUS,

- BOCHHTBHIBATh KYJbTYPY YB@KEHHS YYy)KOTO MHEHHUS M apryMEHTHPOBAHHOE OTCTaUBAHHUE CBOUX
yOEXKIeHUI PU YUaCTUU B JUCKYCCHUSIX.

@®opMbI 1 METOIbI PA0OTHI

Ypoku MpOBOIATCS IMyTeM HCIOJIb30BaHUS METOJIOB paccKkasa, 6ecelibl U 00CYXAeHHUs, B Mpolecce
KOTOPBIX YYHUTEIh aKTyaJU3UpPyeT paHee MOJydeHHbIe 3HAHUS YYallluXCS W3 Pa3IUYHbIX DPa3/eioB
OMOJIOTUH, YTEHUS JCKIUI, BUACO YPOKH, IPOBEACHUS KOH(PEPEHIUH, AUCIYTOB, 3aUE€THBIX 3aHSTUH.
[IpenmonaraeTcsi BHIMOJIHEHHE MPAKTUYECKUX PabOT, CaMOCTOSITEIbHONW pabOThl C AOMOJHUTEIBHOMN
JUTEPaTypoil, MOArOTOBKA COOOIIEHUI U OKJIaJ 0B, HamucaHue pedepaToB, UX 3alllUTa; MPOBEICHUE
AQHKETUPOBAHUS, U3yUYECHUE UHTPEAUEHTOB MPOAYKTOB MUTAHUSA, UX aHAIIH3.

CucremMa OLleHMBAHUSA 3HAHUH yYaIMXCS

[IpoBoauTCs cucTeMaTHUECKU KOHTPOJIb 3HAHUM, MCHOIB3YIOTCS PA3IUYHbBIE €T0 BUJIBI: YCTHBIM U
MMCHbMEHHBIN, UHAUBUIYaIbHBIA U (GpOoHTANbHBIN. Ha 3aHATHAX OllEeHUBAETCS ydacTue IIKOJIHLHUKOB B
Oecenax, OOCYXKIEHUSAX, KOH(MEpEeHIMsX, TUCHyTaX. Y4YallUMHCS BBIMOJHAIOTCS OHOJIOTHYECKUe
3amaun, rpaduyecKkue MUKTAHTHI, TECTOBBbIC 3aJaHUs, MpakTuueckue padoTel. [locie 3aBepiieHus
KPYIHBIX TEM TMPOBOJATCS 3adeTHble 3aHATUS. [lpu wW3ydeHus Kypca IIKOJbHUKU BBITOTHSIIOT
TBOpUYECKHE 3aJaHUs: pabOTalOT C JOMOJHUTENBHON JTUTepaTypoid, TOTOBSAT COOOIICHUS, AOKIAIbI,
KOTOpBIE 3aT€M 3allUIIAI0T HA 3aKIIFOUYUTEIbHBIX 3aHATHSX.

TpeOoBanus K yPOBHIO NOATOTOBKH y4aIIMXCs
VYuamuecs: 107KHBI 3HATh/ NOHUMATh:

® COBPEMEHHOE OTIpeJIelIeHHe OMOTEXHOJIOTHUH; JTAIlbl Pa3BUTHSI OMOTEXHOJIOTHH;

® OCHOBHBIE OTKpPBITHS B OONACTH IUTOJOTHH, TE€HETUKH, OMOXUMHUH, MOJICKYISIPHONH OHOJOTHH,
CHOCOOCTBYIOIINE Pa3BUTHIO OMOTEXHOJIOTUH,

® 00BEKTHI OMOTEXHOJIOTHH;

® METO/IbI KJIETOYHOUN U T€HHOU UHKEHEPHH;



® SIBJICHUS TpPaHCPOPMALMK M TPAHCAYKIMHM KaK IIyTH €CTECTBEHHOTO W3MEHEHHS T'€HOTHIIOB
MHUKpPOOPIaHHU3MOB;

®IIyTM U BO3MOXKHOCTH ILEJICHAIIPABICHHOIO W3MEHEHHUS YEJIOBEKOM TI'€HOTUIIOB OPIraHU3MOB JUIS
HCIIOJIb30BAaHUS B CBOUX LIEJSX;

® OMOJIOTHIO KIIOHWPOBAHHBIX U TPAHCTCHHBIX OPraHU3MOB;

® 0071aCTH MPUMEHEHHs TPAHCTECHHBIX PACTEHUH, NOCTIDKEHHs OMOTEXHOJIOTHH B O0JacTH MEIHULIUHBI;
3TUYECKUE MTPOOIEMbl OMOTEXHOJIOTHH.

VYyamuecs 10KHBI yMeTh:

® 00BSCHATh TPUYHMHBI TUd(GEepeHIUAME  KISTOK Ha TI'EeHHOM YpPOBHE, BIHSHHE BHUPYCOB,
OakTeprodaros, IIa3Mu1 HA €CTECTBEHHOE U3MEHEHUE HACIIECTBEHHBIX CBOWCTB KJIETOK, BEKTOPHBIX
CUCTEM Ha IIeJICHANPaBICHHOE W3MEHEHUE N'€HOMa OpPraHM3MOB, NMHUTATENbHBIX CPEJ Ha pa3BUTUE
[I0CAJIOYHOTO MaTepuaya Npu KIOHAIBHOM PAa3MHOXEHHUHU, POJIb JAOCTHKEHUN OMOTEXHOJIOTMU IS
Hay4YHO TEXHUYECKOIO Iporpecca;

® yCTAaHABJIMBAaThb B3aUMOCBS3M MEXKIy TI'€HOTUIIOM U CBOWCTBOM OpraHums3ma, CcyOcTpaToM U
aKTUBHOCTBIO T€HOB B KIJIETKAaX IPOKAPHUOT, CBONCTBOM TOTUIIOTEHTHOCTH W Pa3BUTHUEM LIEJIOrO
pacTEeHHS U3 OJJHOM KIIETKH;

® OIIMCHIBAThH 3Talbl MUKPOKJIOHAIBHOTO Pa3sMHOXKEHHSI PACTEHHUH, KIOHUPOBAaHUS OECIIO3BOHOYHBIX U
MO3BOHOYHBIX KUBOTHBIX, TOJIy4€HUE MOHOKJIOHAIBHBIX aHTUTEJN, CO3/1aHUE BEKTOPOB;

® CpaBHUBATh OOBEKTHl OHOTEXHOJIOTMH, METOJbl KJIETOYHOM M TEHHOM WHXXEHEpUH, SBJICHUS
Tpanchopmarmu U TpaHCAYKIHH, nuddepernnanuu u aeauddepeHIanii, METoabl TPAAUIIMOHHOMN
CeJIEKIINU ¢ OMOTEXHOJOTMYECKUMHU METOJAAMHU CO3/IaHusl IITAMMOB, COPTOB U TIOPO/I;

® BBISIBJIATH POJIb (PEPMEHTOB B KOHCTPYHMPOBAHHWU BEKTOPOB, KJIETOK HOBOTO THIA, POjb A-(ara B
CO3/TaHUY TEHOMHBIX OUOITHOTEK.

Conep:kanme TeM yueOHOro Kypca

Tema Nel. BuorexHoJsiorusi: mpouuioe u Hacrosimee (9 u).

buortexnonorus, ee 3agaun. BepmukynupoBanue. Pa3Hble B3IUIAIbI HA OJIHY U TY )K€ MpoOieMy.

Camas rnaBHas MoJieKyna XuBOW npupoabl. OOBEKTH (OHMOJIOTHYECKHUE CHCTEMbI) OMOTEXHOJIOTHH.
[TpokapuoTtsl. CTpoeHHE OaKTepUaTbHOMN, pACTUTEIHLHON U )KUBOTHOMN KIIETOK.

OOBbeKThI (OMOJIOTHYECKHUE CUCTEMbI) OMOTEXHOJOTHH. DYKapruOThl. M3ydeHue ApoxKKEBBIX KIECTOK.
IIpakTuyeckasi padora Ne 1: CtpoeHue OakTepHUaTbHON, PACTUTEILHON U )KUBOTHOU KIIETOK.
IIpakTuyeckasi padora Ne 2: M3ydyeHne IpOAIKEBBIX KIETOK.

Tema Ne2. Kiterounasi un:kenepusi (8 u).

KynpTypa kineTok BbIcIIUX pacTeHUH. KiloHalIbHOE MUKPOPAa3MHOKEHHE PACTEHUH.

Bropuunblif MeTabosin3M pacTUTENBHBIX KylbTyp. I[IpHCIIOCOOIEHHOCTh pacTeHUd K YCIOBHAM
BHEIIHEH cpelbl. BolaeneHne NnpoayKToB BTOPHMYHOrO Merabonusma. KioHupoBaHHE MO3BOHOYHBIX
KHUBOTHBIX. PekoHcTpyKIMs KieTok. VicTopus nosiBieHust Ha cBeT oBLbl Jlosuu.

AntuTena u anturensl. [lolydeHre MOHOKJIOHAIBHBIX AHTUTEN METOJAMHU KJIETOUYHOM HHKEHEPHH.
Ob6oOmaromee 3aHaTue no TteMaMm: «buorexHosorusi: mnpomnuioe M Hacrosuee», «Knerounas
UH)XECHEPUS».

IIpakTHuyeckas padora Ne 3: Beijenenue npoaykKToB BTOPUYHOTO MeTaboIn3Ma.

IIpakTuuyeckas padora Ne 4: CtpoeHue aHTUT€HA.

Tema Ne3. T'ennas unkeHepusi (11 4).
Tpancopmanus y OGakrepuil. Bupycsl n Gakrepuodaru. He3Banble «rocTH», KOTOpPbIE CTaHOBSTCS
X035€BaMU ToJOoXKeHus. TpaHcaykuus. baktepunm 3ammmatorcs. bopbOa Oakrepuil mpoTuB
BUpycHOHuHGekuy, uian Ilpupoansiii ckanbnens paspezaer JHK. Bekrtop Oosbmmx mnepeme.
Mertoabl reHHON nHxeHepuu. «PaboTay reHoB B UyKepoJIHbIX KieTkax. O6o0menue no teme «l eHHas
UHXEHEPUS».
IIpakTuuyeckas padora Ne 5: M3ydenue riecHeBbIX IpuOoB (Oenast u cusast IIeCeHb ).
IIpakTuuyeckas padora Ne 6: Biusuue remnepatypsl 1 pH cpensl Ha neiicTBue

(bepMeHTOB (aMHIIa3bl).



Tema Ned4. BuorexHosiorusi Ha ciayxoe y jroaeii (6 9).

buotexnonorus B wMmenunuHe. HoBble wMeroapl cenekiuu pacteHuid. OOnacTé  NMpUMEHEHHUs
TPAHCTEHHBIX pacTeHWi. B3risan onTuMucTa M CKENTHKAa Ha TE€HHOMOAM(DUIMPOBAHHBIE MPOTYKTHI
nuTaHus. buorexHonorus u sTUKa.

IIpakTnueckas padora Ne /: [IuieBbie NpoIyKThl U 3JOPOBbE UETOBEKA.

Pexomenayembie TeMbl pepepaToB M MPOEKTOB /IJIsl YYAIIHXCH

1. CooOmienus:

1) Hcropus GMOTEXHOIOTHHU.

2) YdeHsble, 3aHIMAaBIINECS U3YYCHHEM HOBBIX OMOTEXHOJIOTHH.

3) TomuBo HACTOSIIETO M OYyIYIIETO.

4) BHOTEXHOJOTHS B METAJUTYPTUU: TIOJTYyIEHUE Pyl IIBETHBIX METAJIOB.

5) JHK u cyns6a yenoBeka.

6) PoxzaeHue u nepBble YCIEXU MOJIEKYJIIPHOM apXe0JI0rvH.

7) MeTtonpl moTydeHHs TPAHCTCHHBIX )KUBOTHBIX, HCIIOJIB30BAHNE TEHETHYECKH
M3MEHEHHBIX )KHBOTHBIX YEJIOBEKOM.

2. PaboThl Hcci1e10BaTeIbCKOI0 XapaKTepa:

1) «[lon0XUTEeNBHOE U OTPUIIATEILHOE B OMOTEXHOJOTHUY.

2) «buOTeXHOJOTHUS B OBITY.

3) «KiouupoBanue, 3a I IPOTUB?».

4) «Iloap3a OT JIEKAPCTB, MOTYUYCHHBIX OMOTEXHOJOTHUECCKUMH METOIaMH .

5) «byner au ocyiecTBIeHa MeUTa YelIoOBeUeCTBa — beccMepTre?

6) «KpacHasi KHUTa U COBPEMEHHOE COCTOSIHUE MCUE3AFOIIMX BUI0B (OMOTEXHOJIOTHS CriacaeTt
YKUBOTHBIX)».

3. IlepevyeHb MPOEKTOB /IJIs1 CAMOCTOSITEIbHOM 1eATeIbHOCTH:

1) TeHHas MHXEHEPUS: EPCIICKTUBBI PA3BUTHSL.

2) OpraHu3Mbl — IOHOPBI M PELUMUACHTHI [[EJICBBIX TEHOB.

3) buonornyeckas BoiiHa — OMIACHOCT JJIS YEIOBCUECTBA.

KanengapHo-remaru4yecKuu miaH
Buorexunosorust 10 kiaace 34 gaca (1 yac B Hezeno)

Tema pasjgena, ypoka Kou- Hara XapakTepucTuka Buasi
BO | I;gan | ®axr OCHOBHBIX BH/IOB KOHTPOJISt
4acoB AesITeJIbHOCTH YYAIIHUXCS

Tema Nel. 9

buorexHosiorusi: mpoiuioe

U HacTosIIee

1.buoTexHoorus, ee 08.09

3aJjauu

2.BepMUKYyIbTUBUPOBAHHUE. 15.09 Pa3znnuats uto Takoe

PazHble B3ris1/1bl HA OJIHY U BEPMUKYJIUPOBAHUE,

Ty e Mpobaemy. XapaKTepu30BaTh
IpeuMyIlecTBa 1
HEJIOCTaTKHU.

3.Camast rinaBHast MOJIEKYJa 22.09 Hcnonb3oBath 3HaHUS 00

KHUBOU TPUPOIBI. OTKPBITUSX ITUTOJIOTHH,
TeHEeTUKHU, OMOXUMUH,
MOJIEKYJISIpHOM OHoIoTHH,
CHOCOOCTBYIOLIEH Pa3BUTHIO
OMOTEXHOJIOT HH.




4.00beKThI (OMOJIOTHYCCKHIE 29.09 Paznnuath OOBEKTHI
CHCTEMBbI) OMOTEXHOJIOTHH. (OMoNOTrHUECcKre CUCTEMBI)
[TpokapHoTHI. OMOTEXHOJIOT HH.
5.Ctpoenue 06.10 Hcnonbs3oBath 3HaHUS O [TpakTuyeckas
OakTepHuaIbHOH, CTPOEHUM KJIETOK U YMETh pabota Nel
PaCTUTENBHOM U KUBOTHOU Ha3bIBaTb OCHOBHBIE
KJIETOK. OpraHoOH bl U PYHKIHH
KJIETOK OaKkTepuil u
pacTeHu; MoJIb30BaTHCS
MHUKPOCKOTIOM M HaOII01aTh
3a KJICTKaMH.
6.00beKThI (OHOJIOTHYECKHE 13.10 Hcnonb30BaTh 3HAHUS O
CUCTEMBbI) OMOTEXHOJIOTHH. CTPOCHMH KJIETOK U YMETh
DyKapHOTHI. Ha3bIBaTh OCHOBHEIC
OopraHou/pl U QyHKIUU
KJIETOK DYKapHUOTOB;
MI0JIb30BAThCS MUKPOCKOIIOM
1 HaOJIIOaTh 3a KJIIETKaMH.
7.13ydueHne qpoicKeBbIX 20.10 [Ipumenenue 3HaHMit 0 [TpakTrueckas
KJIETOK. croco0ax pa3sMHOMKEHUs pabota Ne2
KJIETOK, YMETh paboTaTh C
MHUKPOCKOTIOM.
8.CoBpeMEHHBIE METO/IBI 03.11 [Ipumenenue 3HaHUN O
ouotexuonoruu. Kierounas MeTOJaX OMOTEXHOJIOTHH.
WHXEHEPUSL.
9.CoBpeMeHHBIE METO/IBI 10.11 [IpumeneHnue 3HaHUN O Tect Nel
onorexuosornu. [ 'enHas MeETOoaX OMOTEXHOJIOTUH.
WHXEHEPUSL.
Tema Ne2. Knerounas
HHKeHepusi
10.KynbpTypa KiieTok 17.11 PaboTa ¢ ocHOBHBIMU
BBICIIMX PAaCTCHUIA. HNOHATUSIMH U ATAllaMH.
KiionansHoe
MHUKPOPA3MHOKEHHE
pacTeHui.
11.BTopuunsiii MeTaboIM3M 24.11 Paznmuuare moHsTHE [TpakTrueckas
PaCTUTENBHBIX KYIBTYP. BTOPUYHBIA METab0IM3M pabota Ne3
pPaCTUTEIIBHBIX KYIBTYP.
12.ITpucnoco6ieHHOCTD 01.12 3HaTh O mpolecce.
pacTeHHii K yCIOBUSAM
BHEIIHEW Cpe/Ibl.
Brigenenue npoaykToB
BTOPUYHOTO MeTaboJIu3Ma.
13.KnonupoBanue 08.12 XapakTepru3oBaTb OCHOBHBIE
MO3BOHOYHBIX )KUBOTHBIX. HOHATHS, TPOLIECCHI.
PeKkoHCTPYKIIUS KIETOK.
14.Ucropus nosiBieHus Ha 15.12 3HaTh OCHOBHbBIE TPUHIUIIBI
cBeT oBIBI Jloyuin. KJIOHUPOBAHMSL.
15.AnTHTENA M AHTUTEHBI. 22.12 Paznnuate nonsTue [TpakTrueckas
AHTHUTENa U AaHTUTEHBI, UX pabota Ne4
pOJIb B OMOTEXHOJIOT HH.
16.ITonyuenune 12.01 3HaTh 0 nosydeHuu u padore | Tect Ne2

MOHOKJIOHAJIbHBIX aHTHUTCII
MeTOAdaMH KJIETOYHOM

MOHOKIJIaHaJIbHBIX aHTUTCII.




WHXXEHEPUHU.

17.006001maromiee  3aHATHE 19.01 OO0BeKThI OMOTEXHOJIOTHH;
o TEMaM: METO/Ibl KJIETOYHON U F'€HHOU
«BUOTEXHONOTHS: TMPOILIOE WHXXCHEPUU;
U Hacrosmieey», «Kierounas SIBJICHUS TpaHCPOpMAIN |
WHXCHEPHUSD). TPAHCIYKIIUM  KaK  IyTH
€CTECTBEHHOTO
U3MCHCHHUS TCHOTHUIIOB
MHUKpPOOPTaHU3MOB;
MyTH U BO3MOKHOCTH
IeJICHANPaBICHHOTO
W3MCHCHUS YCIIOBEKOM
Tema Ne3. I'ennas 11
HHKeHePHsi
18.Tpanchopmarus y 26.01 Hcnonws3oBanue Oaktepuii B
OakTepwuil. OMOTEXHOJIOTUU U TIOHSITHE
TpaHchopmaIus.
19.Bupycsr u 02.02 PaboTa ¢ ocHOBHBIMHU
OakTepuodarm. MTOHSATHSIMH.
20.He3BaHble «TOCTHY, 09.02 PaboTa ¢ ocHOBHBIMU [TpakTryeckas
KOTOPBIE CTAHOBATCS MTOHATUSAMH. pabota Ne5
X035ICBaMU TIOJI0KEHUSI.
21.TpaHcaykuus. 16.02 OOBACHATH 3HaUECHUE
TIOHSITHSI TPAHCTYKITHSI.
22.bakTepuu 3aluIaloTCs. 23.02 XapakTepru3oBaTh OCHOBHBIC
CrocoOBI 3alTUTHI Y
OGakTepuil.
23.boprOa GakTepuit 01.03 XapaktepuzoBaTh OCHOBHBIE | [IpakTuueckast
MPOTHB BUPYCHOM crocoOb1 6OpLOBI OakTepuit pabota Neb
MHG)EKINH, WIH IIPOTUB BUPYCOB
[IpupoHbIii cKanbIeab
paszpesaer JIHK.
24.BekTop 00IbIIIX 15.03 JaTte onpeneneHue 4To
MepeMeH. TaKoe BEKTOPa MEPEMEH B
OMOTEXHOJIOTUH, U KaKHX
BUJIOB OHU OBIBAIOT.
25.MeTtoasl TeHHOHI 22.03 XapakTepru3oBaTh METOJIbI
WHXCHEPUU. TEHHOU WH)KEHEPUH.
26.Perynsauus akTUBHOCTH 05.04 3HAThL OCHOBHBIE ITOHATHSL.
T€HOB Y MMPOKAPHUOT U
9yKapuoT.
27.«PaboTa» TeHOB B 12.04 Paznuuath MosexymsipHoe Tect Ne3
qyKEPOIHBIX KIETKAX. KJIIOHHPOBAHHUE.
28.0600meHne 1Mo  TeMe 19.04 3HaTh OCHOBHBIE MOHSATHSI.
«['eHHast HH)KEHEPUSD).
Tema Ne4. buorexnosiorust 6
Ha cay:k0e y Jroae
29.buoTEXHONIOTHS B 26.04 XapakTepu3oBaTh [TpakTueckas
MEJHUIIIHE. BaKHEHUIIINE dTAIbl pabota Ne7
OMOTEXHOJIOTHH B METUITIHE.
30.HoBrle MeTOABI 03.05 Hcnonbp3oBaHue METOOOB
CEJICKIINH PACTCHHIA. CEJICKIINH B OMOTEXHOJIOTHH.
31.006macTi npuMeHeHUs 10.05 XapakTepru3oBaTb OCHOBHBIE

TPAHCT'CHHBIX paCTCHHﬁ.

ITOHATHAI.




32.B3riag onTHMHCTAa U 17.05 Pomnu reneruueckoi
CKENTHKA Ha urxenepuu u 'MO.
TeHHOMOTU(DUITMPOBAHHBIE
MIPOJTYKThI MTUTAHUSI.

33.BHOTEXHOJIOTHS U ITHKA. 24.05 XapaxTepuszoBaTb OocCHOBHbIE | Tect No4
[TumeBbie no0GaBKU. poOJIeMBI peraeMble C
MIOMOIIIBIO TEHETHYECKIX
pa3pabOTOK M 3TUUYECKUE
ACTICKTHI.

34.3amuTa mpoeKToB. 24.05 [IpumeHeHre OCHOBHBIX ITpoekTbl
TTOHATHUH.

Cnucok jureparypsl ¢ y4eOHO-MeTOAUUYECKUM O0ecredeHueM

IS YYUTeJIs:

1 OcuHoBbl OnotexHosoruu: 10-11 knaccel: yueOHoe noco6ue/bubnmuoTeka 3MeKTUBHBIX KYpCOB/
E.A.Huxkumosa — M.: Benrana-I'pad, 2019

2 IHammpo A.C. Mukpoouonorus: 10-11 knaccer: yaeOHOE TocoOme st yIarmxcst
obmieo0pazoBarensHbIX yapexaenui / S.C.1lamupo. — M.: Benrana-I'pad, 2019. — 272 c.- .
(bubnmoTeka 3JIeKTHBHBIX KYPCOB).

3  Muxkpoouonorus: 10 — 11 knaccel: MeToaudeckoe mocobue.- M.: Benrana — I'pad, 2019. — 64
c. — (bubnuoTeka INMEKTUBHBIX KYPCOB).

4  Bopo6seB A.A., Kpusomens 10.C., [llupo6okos B.I1. MenunuHcKas u caHuTapHas
MHKPOOHOJIOTHS: yUeOHUK ISl CTY/IEHTOB BY30B. — M.: Akanemusi, 2019.

HNHTepHeT pecypcebi:
1 www.it-n.ru,
2 www.zavuch.info,
3 www.1september.ru,
4 http://school-collection.edu.ru
5 http://collegemicrob.narod.ru/microbilogy/ (MukpoOHOIOTHS)
6 myshared.ru (mpe3eHTanuK IO MUKPOOHUOJIOTHH)
7 ru.mobile.wikipedia.org ( cmoBapb TEPMHHOB)
8 youtube.com (puabMBI O TOCTHIKEHUAX OMOTEXHOJIOTHH )
9 http://www.biotechnolog.ru



http://www.it-n.ru/
http://www.zavuch.info/
http://www.1september.ru/
http://school-collection.edu.ru/
http://collegemicrob.narod.ru/microbilogy/
http://www.myshared.ru/
http://ru.mobile.wikipedia.org/
http://www.youtube.com/
http://www.biotechnolog.ru/

