MUWHUCTEPCTBO MPOCBEIEHUA POCCUACKOM ®EJEPAIIUU

BOY COHLI Ne10 MO [{uHckoii pailoH

MoanwvcaHo undposoi noanucoio: Eppemerko
CeeTnaHa MuxaiinosHa

3 |_| DN: cn=E¢dpemeHrko CBeTnaHa MuxaiinosHa,
0=MBOY COLL N210 um. 6paTbes UrHaToBbix
MO [InHcKoi paiioH, ou=anpeKTop,
email=school10@din.kubannet.ru, c=RU
Nara: 2023.09.25 20:41:29 +03'00"

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
Ha 3aceganun [IIMO 3amecturenp qupekropa  Jupekrop
yUYUTENEN o YBP
bopmorosa O.B. IIpuka3s 8?(]32?@08.32131“ cra E(prMGHKO C-M.
IIpuxa3s ot «25» aBrycra 25’23 y ITpukas 81 ot «28» aBrycra
2023 1. I 2023 1.
PABOYASA ITPOI'PAMMA

Kypca «OCHOBbI OMOTEXHOJIOTHH»

st ooyuatomuxcst 10 — 11 kiaccos

Cocrasurenp: Xenesuakosa M. 1O.

JIOJDKHOCTD: YUUTENb OUOJIOTUH

Bacropunckas 2023



|. HosicHUTEAbHAA 3ANIMCKA

Ycnexu MUPOBOH OHMOTEXHOJIOTMM BechbMa 3HAadWTeNbHBL. B Poccum oHa craHOBUTCS
MPUOPUTETHON B MpOrpaMMe HayqHO-TEXHUYECKOTO mporpecca. B HemanekoM Oy rymieM MeTOIbI
KJICTOYHOM W TEHHOW WHXCHEPHH CTaHyT OOBIICHHBIMH B CO3JaHWUU JKUBBIX CHCTEM C
3alaHHBIMH TlapamMeTpamMu. B HacTosiee BpeMs JOCTHXKEHHS OHWOTEXHOJIOTUU BBI3BIBAIOT
OonbiIol uHTEpec B oOuiecTBe. [[isi pa3BUTHUS JTUYHOCTH IIKOJIbHUKA TPETHErO ThHICSUEIETUS
HEO00X0UMO 00€CIeYnTh €r0 COBPEMEHHBIMHU 3HAHHSIMH OCHOB HayK, HOBEHIIUMHU METOIaMH
MO3HAHUSI 3aKOHOMEPHOCTEH pa3BUTHUS TPHUPOJABI M OOIMIECTBA, CIIOCOOCTBYIOIIMMHU €ro
OpUEHTAIlMM B pa3nu4yHbIX cdepax gestenbHocTH. CoBpeMeHHOE OOy4YeHHE IIKOJIBHHUKOB
HEBO3MOXXHO 0€3 03HAKOMJICHHSI C MPHOPHUTETHHIMHU HAINPABICHUSIMH OMOJOTMYECKUX HAYK, UX
UHTETpalyei ¢ APyruMy NepCreKTUBHBIMU CMEKHBIMH 00JIaCTIMHU.

B ocHOBy mnporpaMMbl 3JE€KTUBHOTO Kypca «OCHOBBI OHOTEXHOJIOTHH» TIOJO0XKEHO
coJiep’KaHue IIKOJbHBIX YYEOHUKOB MO 001Iel OHONOruM Ui CpeIHUX 00111e00pa3oBaTeIbHbBIX
YUPSKACHUH M HBIHE JEHCTBYIONIME CTaHIAApTHl Oa3uCHOrO W TNPO(UIBHOTO OOyYeHUs
Ouosoruu.

CopnepxaHue MmaTepuana 3JIEKTUBHOIO Kypca pacIIMPEHO HCTOPUYECKUMH JaHHBIMU 00
OTKPBITHSIX, CIOCOOCTBYIOIIUX PAa3BUTHIO OMOTEXHOJIOTHH, CBEICHUSIMU O METOAaX KIECTOYHOU U
T€HHOW MHYKEHEPUH, aKTyalIbHbIX HAyYHBIX OCHOBAaX COBPEMEHHOUN OMOTEXHOJIOIMH, LIEHHBIMU B
o0pa3oBaTeNbHOM, BOCIUTATEIFHOM U Pa3BUBAIOLIEM OTHOILICHUH. bonblioe BHHMaHHE B
IporpaMMe yJAeJI€HO HW3Y4YEHHMIO CHOCOOOB IOJMYyYEHHUs KIOHMPOBAaHHBIX M TPAHCTEHHBIX
OpPTaHU3MOB, JATbHEUIITNX MEPCIIEKTUB PAa3BUTHSI T€HHOW WHKEHEPUH, BO3MOXKHBIX MOCIEICTBUN
npeoOpa3oBaHus pa3IMYHbIX OpPraHU3MOB Ha T€HETUYECKOM ypoBHE s mtojeil. CoBpeMeHHas
OMOTEXHOJIOTHS pacloyiaraeT MeToAaMH U3MEHEHHsI TeHOMa YeioBeKka. B cBs3M ¢ 3TuM Oonbliioe
BHUMAaHHE B MPOrpamMMe YAEICHO MOPAIbHO-ITHYECKUM MPOOIeMaM Pa3BUTHUSI HAYKH, a TaKKe
BOMPOCaM COXpaHEeHHs] OHOpa3zHOOOpa3usl, YCTONYMBOTO pa3BUTHS OHochepsl, coXpaHeHUs
370pOBbS JTHOJIEH.

Martepuan nporpaMMbl 00eCreUnBaeT yUalluXcsl 3HAHUAMU MPAKTUYECKOTO MCIOJIb30BaHUS
OMOTEXHOJIOTMYECKUX METOJIOB M MCCIIEOBAHUH, CBEIEHHS O KOTOPBIX, BO3MOKHO, IMOMOTYT
y4JarumMcs BEIOpaTh Oy IyIIyto mpodeccuro.

IIporpamma 3JIeKTHBHOI'O Kypca: COCTOMT U3 Pa3/IeNIOB: MOSCHUTENbHAS 3alIUCKa; y4eOHO-TeMaTHUeCKUI
IUIaH Kypca, COiep >KaHue IPOrpaMMBbl Kypca, METOIUYECKUE PEKOMEH AN,
JIONOJIHUTENbHAS JIUTEPATypa; TEMbl MHANBUIYAIbHBIX M UCCIIEOBATEILCKUX padoT
yUaIIUXCsl.

Kpatkasi aHHOTAIMSA: STOT Kypc OBLI CO3/1aH B CBSI3U C YMEHBILICHUEM KOJMYECTBA YaCOB HA N3y4YEHUE
Pa3IUYHbIX LAPCTB KUBOM MPUPOBI B HIKOJBHOM IpOorpaMmme.
[TosiBHIIach BO3MOKHOCTH TTOBTOPUTH U YTITyOUTH 3HAaHUsA ydeHukaMm 10-11 kiraccoB mo
OMOTEXHOJIOTHH, a TaKXkKe C(HOPMUPOBATH MPAKTUIECKHE HABBIKU PAOOTHI C
MHUKPOCKOIIOM, pa3BUTh UCCIIEOBATEIIbCKAE YMEHHS 00yYaroLINXCsl, TO3HAKOMUTHCS €
IIPEAMETOM I'€HHOM U KJIETOYHON MHXKEHEPHUM, BHUPYCOJIOTMH, KIIOHUpOoBaHue. Ilpu
U3JI0KEHUN MaTepHaia 00Jbllloe BHUMAaHHE yIeNIeTCsl OMOTEXHOJIOTUH, €€ CBSI3H C
JPyTUMH HayKaMH, HOBEHIINM METO/1aM OMOTEXHOJIOTUH, BaKHBIM OTKPBITHSM B
00J1aCTH MOJIEKYJIAPHOM OMOJIOTHH U T€HETUKH, TIOJTYYEHHUIO OPIaHU3MOB C
N3MEHEHHBIMH CBONCTBaMHU.

Y4eOHbIii mpeaMeT: OMOIOTHS.

YpoBeHb 00pa30oBaHus IKOJbHUKOB: YUSHUKHU 001eo0pa3oBaTenpHo mKkonbl 10-11 kmacca
(mpouIBbHBIH YPOBEHB).

®opma y4eOHOH padoThI: SJICKTUBHASL.

OcHoBHOe yueOHoe nocodoue: OcHoBwl OnoTexHosoruu: 10-11 kmaccel: yaebnoe mocobue/ bubnuoreka

aneKTUBHBIX KypcoB/ E.A . Hukumosa — M.: Benrana-I'pag, 20009.



MecTo 3/1eKTHBHOT0 Kypca B IIKOJbHOM Y4eOHOM IJIaHe: DJIEKTUBHBIN KypC pacCUUTaH Ha Y4alluxcs
10-11 kiacca mo BbIOOpY. 3aHATHS MPOBOAATCA TO 14 B HEAENIO, B TEUCHUE TOAA.

Hean kypca: OcHOBHas LeIb Kypca — c(HOPMHUPOBATh Y yHaLIUXCs MPEJCTaBICHUE 0 OMOTEXHOJIOTHH, €
COBPEMEHHOM CTaTyC€ M 3Talax pa3BUTHs, OCHOBHBIX HAIIPaBJICHUAX — KJIETOYHOW U T€HHOW MHKEHEPHH,
1oka3aTb  O0JaCTM  TNPUMEHEHUs T€HHOMOAU(UIMPOBAHHBIX  OPraHU3MOB M NPOAYKTOB  HX
JKU3HEJCATENIbHOCTH, PACKPBITh POJb OMOTEXHOJIOTMM KaK IMPUOPUTETHOIO HAINpaBJICHUS B Hay4dHO-
TEXHUYECKOM IpOrpecce, MO3HAKOMUTb € ATHUYECKMMM MNpoOJeMaMy, BO3HUKAIOLIUMH IPH Pa3BUTHU
HayKH.

3agaum: paclMpuTh U YIIyOUTh 3HaHUS O HYKJIEMHOBBIX KHUCIIOTaX, IPUPOJIE TeHa, BUPYyCax, MIPOKapHOTax
U DYKapuoTax, IOJIOBOM Ipoliecce y OakTepuil, UMMyHHUTETE, 3aKOHOMEPHOCTSAX HACJIECJCTBEHHOCTH U
W3MEHUYUBOCTH, PETYJISILIUN aKTUBHOCTH I'€HOB U T. [1.;

c(hOopMHUpPOBATh 3HAHUS O COBPEMEHHBIX METO/aX KOHCTPYHPOBAHUS KJIETOK M T€HETUYECKHX IPOTPAMM
opranu3MoB. O3HAaKOMHUTb C NIpPHUMEpPaMHU IOJIy4YEHHUs KIOHHPOBAHHBIX M TPAHCTEHHBIX OPraHU3MOB,
00JaCTSIMH UX IPUMEHEHUS;

pa3BUTh II03HABaTEJIbHbIE WHTEPEChl MpPH M3YYEHUH JOCTMD)KEHUH OMOTEXHOJOIMHM 3a TOCIEIHHE
necsaTwieTus: (MOJIy4eHWe aHTUTEN JJI JICYEHHs] M JUArHOCTHUKUM HMH(EKIUOHHBIX M HACJIEICTBEHHBIX
3a00JeBaHMi, CO3JaHMe IMOMU- MU CyOBEIMHUYHBIX BaKIUH, H300pETEHHE HOBBIX JIEKAPCTBEHHBIX
IIPpEnapaToB, YCTAHOBICHHE CTEIEHUW pOJICTBA JIIOACH, ITOJy4YEeHHUE HOBEWMIIMX COPTOB PpACTEHUH C
HEXapaKTEPHBIMU ISl HUX CBOMCTBAMHU U T. 11.);

paclIMpuTh KPyro3op uepe3 padoTy ¢ JONOIHUTENBHOM JIUTEpaTypoil;

pa3BUTh 00LIeyYeOHbIE U UHTEJUIEKTyallbHble YMEHUS: CPAaBHUBATh M COIMOCTABIIATh OMOTEXHOJIOTUYECKHE
O00BEKThI, METOABl OMOTEXHOJOIMH, AHATU3UPOBATH IOJYUYEHHBIE DPE3YJIbTaThl HAYUHBIX HCCIEIOBaHUI
YYEHBIX B MHKpPOOHOJIOTMH, MOJIEKYJIAPHOM OHONOTHH, OMOXMMHUH, TE€HETHKE, BBIABIATH MNPUYUHHO-
CJIEJICTBEHHBIC CBSI3U MPH U3YYECHUU METOIO0B OMOTEXHOJIOTHUH, ONOJIOTHYECKUX SIBIICHHUI: TpaHC(HOpPMAIINH,
TPaHCAYKUMU M JAp., 0000marh (akTel, JAeiaaTb BBIBOABI;BOCIUTATh Ha MpUMEpPE OTKPLITHHA B
OMOTEXHOJIOTUN YOEKICHHOCTh B IO3HABAGMOCTH HPUPOABI, JEHCTBUM €IUHBIX 3aKOHOMEPHOCTEH JUIs
MaTEpHAJIbHOTO MUPA;

BOCIIUTATh OEpeXHOE OTHOILEHUSI CBOEMY 3I0POBBIO, KYJIbTYPY MHUTAHHS MPH OTOOpE TPATUIMOHHBIX U
TeHHOMOAU(MUIIMPOBAHHBIX ~ MPOAYKTOB  INHTaHMs, KyJbTYpy YBAXKCHHMS  4Yy>KOIO MHEHHMS U
arpyMEHTHPOBAaHHOE OTCTAMBAHUE CBOMX yOEKICHHUI PU YYaCTUU B TUCKYCCHUSX.

®opMBI U METOABI PA0OTHI.

3aHATHS IPOBOATCS IyTEM HCIIOIB30BAHMS METOOB pacckasa, 6ecesl U 00CYKICHHsI, B IIPOIIecce
KOTOPBIX YUUTENh aKTyIM3UPYET paHee TOMyICHHBIC 3HAHUS YUalTUXCs U3 Pa3IuIHBIX pa3aesioB OHOJIO-
T'MH, YTCHUS JICKIHA, BUIEO YPOKH, IPOBEACHUS KOH(PEPEHIINH, TUCITYTOB, 3a4E€THBIX 3aHATUH.
[IpeanonaraeTcst BBIMOJHEHNUE MPAKTUUECKUX PA00T, CAMOCTOSITEIbHON PabOThI C TOTOJTHUTEIBLHOM
JTUTEPaTypPOid, TOJATOTOBKA COOOIICHUH U TOKJIAI0B, HaMMCaHue pedepaToB, UX 3alIUTa; TPOBEICHIE
AHKETUPOBAHUS, U3yUEHNE UHTPEIMCHTOB MPOIyKTOB MMUTAHUS, UX aHAJIH3.

Cucrema oueHMBAHUS 3HAHUN YYalIUuXCs.

[IpoBOaUTCS CUCTEMATUYECKHIT KOHTPOJIb 3HAHUH, UCTIOJIB3YSI PA3JIUYHBIE €r0 BUIbI: YCTHBIN 1
NUCbMEHHBIN, HHAUBUIYaTbHBINA U (GpOHTANBHBINA. Ha 3aHATHIX OLlEeHMBAETCS y4acTUE IIKOJIBHUKOB B
Oecemax, o0Cy ICHHUIX, KOHPEPESHIMIX, TUCTTyTaX. Y YAIIMMHKCS BBITIOTHSAIOTCS OMOJIOTHYECKHE 3a1a4H,
rpaduueckre TMKTaHThI, TECTOBBIC 3aJJaHUs, IPaKTHUecKue padboTsl. [locne 3aBepiieHns: KpymHbIX TeEM
MIPOBOJIATCS 3a4EeTHBIC 3aHATHS. [Ipr n3ydeHns Kypca MKOJILHUKH BBITTOTHSIIOT TBOPUYECKUE 3a/IaHUS
paboTaroT C JOTOJHUTEIBHOMN JINTEPAaTY PO, TOTOBST COOOLICHHS, JOKIA b, KOTOPBIC 3aTEM 3aIIUIIAIOT Ha
3aKJTIOYUTENBHBIX 3aHATHAX. B X01€ M3ydeHHs 3JIEKTUBHOTO Kypca OCYIIECTBIISIETCSI HAKOTTUTEIbHBIN
croco0 OLEHUBAHUS YYEOHBIX TOCTHKECHUN YUaIXCS.



Il. YueOHo — TeMaTn4ecKkmii miag

Pazgea nporpammel | Beero yacos Teopernueckue | [Ipakrnyeckue | @PopMsl
3aHATHS 3aHATHS KOHTPOJIA
1. Buorexuonorus: 9 9 2 [Temarornueckoe
MPOIILIOE U HaOIoACHUE,
HACTOSIICE cobecemoBanue,
2. Knerounas 8 8 2 aHaJIi3 OIBITOB,
WH)KEHEPUS TIpEe3CHTAIHS
3. I'ennas 10 10 2 MIPOEKTOB,
WH)KEHEPUS OTYETHI
4.buorexHonorust Ha | 7 7 1 NPAKTUYECKUX
caysx6e y moeit paoor,
TECTHUPOBAHUE.
HToro 34 34 7

1. CpaBHuTebHAs TA0JAMIA paclipeesieHus y4eOHbIX YacOB M0 pa3jiejiaM aBTOPCKOi U

paGouell mporpaMmsi.

KosmyecTBO 4acoB pacrnpeseeHo CIeAYIOLNIHM 00pa3oM

KosmyecTBo yacos
no no
Ne Paznen nporpamMmmbl aBTOpPCKOH | padoueil
nporpamMme | mporpamme
1. 1. BUOTEeXHOJIOTUs: IPOLILIOE U HACTOSIILEE 9 9
2. 2. Knetounas umxeHnepus 8 8
3. 3. 'eHHas uHXeHepus 10 10
4. 4.buOTEeXHOJIOTHUS Ha CIy>K0e y e 7 7
34 34

Pacnipenenenns yueOHBIX YacOB pabodeil MpoTrpaMMbI TIOJTHOCTBIO COBITAIAET C YUeOHBIMHU
yacam# aBTOPCKOM MPOrPaMMEI.



IV. Conepixanue TeM 371eKTUBHOT0 Kypca «OCHOBBI OMOTEXHOJIOTHMY.

1. BuorexHojorusi: mpouwioe u HacTosimee (94).

Buotexnonorus, ee 3anaun. BepmukynupoBanue. PazHbie B3rIsAAbI HA OJIHY U TY K€ POOIIEMYy.
Cawmas ryaBHasi MOJIEKyJ1a )XHUBOUM mpUpoabl. OObEKTHI (OMOJIOTHUYECKUE CUCTEMBI)
o6uotexHonoruu. [Ipokapuotel. CTpoeHne 6aKTepHaIbHON, PACTUTEILHON U JKUBOTHOM KIIETOK
OO0BeKTHI (OMOTOTHYECKUE CUCTEMBI) OMOTEXHOJIOTUH. DYKapHOThl. M3ydeHne IpoxiKeBhIX
KJIETOK.

IpakTnyeckas padora Ne 1: CtpoeHue 6akTepHaIbHOM, paCTUTENILHON U )KUBOTHOM KIICTOK.
IIpakTnyeckas padora Ne 2: V3yueHne ApOKOKEBBIX KIECTOK.

2. Knerounas un:keHepus (8 u).

KynbTypa kieTok Beiciux pacteHuii. KioHaabHO€ MUKPOpPa3MHOKEHHE PACTCHUIA.
Bropuunslif MeTaboaM3M pacTUTENbHBIX KyIbTYp. [IpucnocobieHHOCTh pacTeHUi K yCIOBUSAM
BHEIIHEH cpenbl. Brigenenrne npoayKkToB BTOpUYHOro MeTabonusma. KinonupoBanue
MIO3BOHOYHBIX )KUBOTHBIX. PekoHCTpyKIMs KiieToK. VMicTopust mosiBjieHus Ha cBeT oBIbI Jlomu.
AHTHUTENa U aHTUTeHBI. [lomyueHne MOHOKIOHATBHBIX aHTUTEN METO/IaMU KJIETOYHOU
uHxeHepuu. Ob6oOiaromiee 3aHsITHE MO0 TeMaM: «BHOTEXHOIOTUS: IPOIIIOE U HACTOAIIEEY,
«Knerounas uHx eHepus».

IIpakTyeckas padora Ne 3: BrijeneHue npoayKkToB BTOPUYHOTO MeTaboIn3Ma.
IIpakTHyeckas padora Ne 4: CtpoeHHe aHTUTEHA.

3. T'ennast unxxenepus (10 4).

Tpanchopmanus y 6akrepuii. Bupycsl u 6akrepruodaru. HezBaHble «rocTu, KOTOpbIC
CTAHOBSTCS X03sieBaMu NosoxkeHus. Tpancaykuus. bakrepun 3amumatorcs. bops0a 6akrepuit
npoTHB BUpycHOU MH(pekumu, uiu [Ipuponusiii ckanbnens paspesaet JJHK. Bextop 6ombmmx
nepemMeH. MeTosbl reHHOI nHxkeHepuu. «PaboTa) reHOB B Uy KEepOIHBIX KJIETKaX

O06o006menne 1o Teme «I eHHast HHKEHEePHUs».

IIpakTyeckas padora Ne 5: V3yueHne miecHeBbIX TpuOOB (0emnast U cru3as IIeceHb).
IIpakTyeckas padora Ne 6: Biusnue remnepatypsl 1 pH cpenpl Ha eiictBue pepMeHTOB
(ammaser).

4. buotexHoJ0rus Ha ciay:koe y noaei (7 4).

buotexnonorus B MenuiHe. HoBele MeTo bl cenekiuu pacteHuil. O0nacTu NpUMEHEHUS
TPAHCT€HHBIX pacTeHuil. B3risia ontumucTa U CKeNTHKa Ha TeHHOMOAU(DUIIMPOBaHHbIE
IPOAYKTHI MUTaHUA. bruoTexHoIOrNUA 1 ATHKA.

IIpakTuueckas pad6ora Ne 7: [TumieBbie MPOAYKTHI U 3I0POBBE YETOBEKA.



V.TpeGoBanusi K YypOBHIO MOATOTOBKH YYAIIUXCSH.

3HATH/ NOHUMATD '

® COBPEMEHHOE OIpe/IeNieHIe OMOTEXHOJIOTUH;, ITAIlbl Pa3BUTHS OMOTEXHOJIOTHH;

® OCHOBHBIEC OTKPBITHSI B 00JIaCTH ITUTOJIOTHH, TCHETUKH, OMOXUMUU, MOJICKYJIIPHON OMOJIOTHH,
CIOCOOCTBYIOIINE PA3BUTHIO OMOTEXHOJIOTHH;

® 00BEKTHI OMOTEXHOJIOTHH;

® METO/Ibl KJICTOYHOW Y T€HHON HHXCHEPHH,

® SIBJICHUS TpaHC(HOPMAIIMU B TPAHCIYKIIMU KaK MyTH €CTECTBEHHOTO

® I3MCHECHUS TCHOTUTIOB MUKPOOPTaHH3MOB;

® [TyTH ¥ BO3MOXKHOCTH LI€JICHATIPABICHHOTO U3MEHEHHUS YEIIOBEKOM;

® TCHOTHUIIOB OPTaHU3MOB JJIsI UCTIOJIB30BAHMS B CBOMX IIEJISAX;

® OMOJIOTHIO KIIOHHPOBAHHBIX M TPAHCTEHHBIX OPTaHU3MOB;

e oOnacTu nmpumeHeHus TP pacTeHnid; JTOCTHKEHHUS OMOTEXHOJIOTHH B 00JIACTH MEUIIHHBI,
ATUYECKUE MPOOJIEMBbI OMOTEXHOJIOTHUH.

YMeTh:

® O0BSACHATH MPUIHHBI TU(HEPESHIINAINH KIIETOK Ha TCHHOM YPOBHE, BIUSHUC BHPYCOB,
OakTeprodaros, MIa3MuI Ha €CTECTBEHHOE M3MEHEHHE HACIICJICTBCHHBIX CBOMCTB KIICTOK,
BEKTOPHBIX CHCTEM Ha IIeJICHANPABICHHOE N3MEHEHHE T€HOMAa OPTaHU3MOB, ITUTATEIBHBIX CPE
Ha pa3BHUTHE MOCAJT0YHOTO MaTepHralia Py KJIOHATBHOM Pa3MHOKEHHUH, POJIb TOCTHKCHHMA
OMOTEXHOJIOTUH JIJISl HAYYHO TEXHHUYECKOTO Mporpecca;

® YCTaHABJIMBATH B3aMMOCBSI3H MEXK]Ty TCHOTUIIOM U CBOWCTBOM OpraHu3Ma, CyOCcTpaToM u
AKTUBHOCTBIO TEHOB B KJICTKAX NMPOKAPHOT, CBOMCTBOM TOTUIIOTEHTHOCTH M PA3BUTHUEM LIEJIOTO
pacTeHHs U3 OJHOUN KIIETKH;

® OTKCHIBATh 3TAIbl MUKPOKIIOHAJILHOTO PAa3MHOKCHHSI PACTCHUH, KIIOHUPOBAHHS
0€CI03BOHOYHBIX M TO3BOHOYHBIX KHBOTHBIX, ITOJTyUY€HHE MOHOKJIOHAIBHBIX aHTHTE,
CO3J/IaHUE BEKTOPOB;

® CPaBHHMBATh OOBEKTHI OMOTEXHOJIOTUH, METO/IbI KIICTOUHOW U TEHHOW WH)KCHEPHH, SBJICHHS
TpaHchopMaluu U TpaHCAYKIMH, AuddepeHpanuu u neauddepeHunanii, MEeTo bl
TPATUITMOHHON CEICKIIH ¢ OMOTEXHOJOTUICCKUMH METOJAMH CO3IaHUS IITAMMOB, COPTOB H
TIOpOI;

® BEISIBJISITH POJIb JEPMEHTOB B KOHCTPYMPOBAHUN BEKTOPOB, KIIETOK HOBOTO TUTIA, POJIh A-para B
CO3IaHUY T€HOMHBIX OMOJIHOTEK.



Vi.IlepeueHb y4eOHO-MeTOAUYECKOM JTUTEPATYPHI.

JUIs vaanmmxcs:

1 Ochogsl Omorexnosnoruu: 10-11 kiraccer: yuebHoe mocodue// bubmmoreka 3JeKTUBHBIX
kypcos/ E.A.Hukumosa — M.: Benrtana-I'pad, 2009

2 IHamupo S.C. Mukpo6uosnorus: 10-11 xmaccer: yuebHOe mocodue A yIanuxcst
obmeoOpa3zoBarenbHbIX yupexaenuii / S1.C.1lanupo. — M.: Benrtana-I'pad, 2008. — 272
c.- ni. (bubnuoreka 371EKTUBHBIX KYpPCOB).

JUJIS1 VIUTe s

1 OcnoBel 6uotexHonoruu: 10-11 kiaccsl: yueOHoe mnoco6ue/bubaroTexa 371€KTUBHBIX
kypcos/ E.A.Hukumosa — M.: Benrana-I'pag, 2009

2 IHamupo A.C. Muxpo6uosnorus: 10-11 knaccel: yuebHOe mocodue A ydauuxcs
obmreobpazoBarenbHbIX yupexaenuii / S1.C.1Hlamupo. — M.: Benrtana-I'pad, 2008. — 272
c.- ui. (bubnuoreka 3MEKTUBHBIX KYpPCOB).

3  Muxkpobuonorus: 10 — 11 kaccsl: Meroandeckoe nmocodue.- M.: Benrana — ['pad, 2012.
— 64 c. — (bubnmnoTreka MEKTUBHBIX KyPCOB).

4 BopobOnes A.A., Kpusomenn FO.C., [llupo6okos B.I1. MenunuHcKast 1 caHUTapHast
MUKPOOHOIIOTHA: YUeOHUK AJIs CTYIEHTOB BYy30B. — M.: Akagemusi, 2003.

HNuTepHeT pecypehl:

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)
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VIIl. Pekomenayembie TeMbl peepaToB U MPOEKTOB 1JIsl Y4AIIHUXCH.

1. CooOmienus:
1) Ucropust 6MOTEXHOTIOTUH.
2) YueHble 3aHUMABILIUECS U3YYEHUEM HOBBIX OMOTEXHOJIOIHH.

2. PaGoThI HCC/Ie10BATEIbCKOI0 XapaKTepa:

1) «IloNOXUTETHHOE U OTPUIIATEIIFHOE B OMOTEXHOJIOTHUU.

2) «BHOTEXHOJIOTHS B OBITY.

3) «KiounupoBaHHe 3a UK MPOTUB?».

4) «Ilonp3a OT JIEKAPCTB MONYUYCHHBIX OHOTEXHOJIOTHUECKUMH METOAAMI»

3.IlepeueHb MPOEKTOB /1JIsl CAMOCTOATE/ILHOM 1eATeJIbHOCTH:
1. T'ennas uHxeHepus: MEPCHIEKTUBBI PA3BUTHSI.

Opraau3Mbl — JOHOPBI U PELUITUEHTHI LIEJIEBBIX T€HOB.
3. DBuosornueckas BOWHA — OITACHOCTb IS YEJIOBEUECTBA.

N



VIl. KAIEHIAPHO - TEMATHYECKOE IIVIAHUPOBAHMUE.
JIEKTHBHOI0 Kypca «OCHOBBI GHOTEXHOJIOT I
g 10 — 11 kaacca.
(34 yacos, 1 yac B HeneI0)

Ne | Tat | Paspen nporpammel. | K | Tun | 5 eventr TpeboBanus k JlabopaTopHusblie u | Bua n Jomamn | Ko
ypo | a Tema ypoka. 01 | YPOK | coneprannsl. YPOBHIO 3HAHM NMpaKTHYeCKUe dopma ee PP
Ka | 1o - |a OCHOBHBIE MOHATHs. | Y4AIIXCs. padoThI, KOHTPOJISA, | 3alaHle | eKT
mia BO AEMOHCTPALMH, | CAMOCTOSAT up
HY ya ONBITHI. eJIbHOM OB
co padoThI Ka
B
1. 2. 3. 4. o. 6. 7. 8. 9. 10. 11.
1. buortexHoJsorusi: npouuioe u Hacrosiee (9 4acos)
1. 1. buorexHonorus, 1 | KY Oransl pa3BUTUS 3Hatb coBpemeHHoe | TaOmunp! knetka, | Texymwmii, | CnenaTh
ee 3a7auu OMOTEXHOJIOTHH. OIpezicIIEeHNE CTpOEHHUE s11pa, bpoHTaNIbH | TOAOOPKY
OMOTEXHOIOTHH. CTpOEHHE Bl OIPOC. | COOTBETCT
MOJIEKYJIbI OenKa, BYIOLIEH
mozens JJHK, auTepary
LIOP, rep6apHbIe pBI IO
00pasupbl. BBIOpaHH
ol TeMe
u3
IIPOEKTOB
)
pedeparo
B
2. 2. BepmukynstuBup |1 | KY buorymyc «Bepmuk» | 3HaTh 4TO Takoe Tabnuua Texymun, | I[Ipoanan
oBaHue. PazHble — 9TO MEPETHO, BEPMUKYJIMPOBAHHUE, | KOJIbYAThIC YEPBHU, | (DPOHTAIBH | U3UPOBAT




B3TJISIAbI HA OTHY MOJTyYEHHBIN ¢ €ro NMPernMYyILecTBa U | )KUBbBIE IOK/IEBBIE | BIH OMpOC. | b

U Ty XKe MIOMOIIIBIO HEJOCTaTKU. YEepPBHU B AILIUKE C BO3MOKH

npobiemy. BEPMUKYJINPOBAHUS MIOYBO, 0CTH
— nepepaboTKH ounorymyc, HCIIOJIb30
Pa3INIHBIX BaHUS
OpPTaHHYECKUX yao0peHu
OTXO0JI0OB KPaCHbIM 174
Kamu(OpHUNCKUM YeJI0BEKO
YepBeM. M.

3. Cawmas rmaBHas KY JHK, u eé ctpoenne, | 3HaTh 00 oTkpeITHSIX | Momens JIHK, Texymmii, | Hapucoa
MOJIEKYJIa )KUBOU 3HAUYCHUE, [UTOJIOTUH, TaOJIULIBI (bpoHTANBH | Th WX
MIPUPOJIBI. Bo3MmoxxHoctu.PHK. TCHETHUKH, ctpoenue [IHK M | w1if onpoc. | cnenarb

OMOXHUMUH, PHK, ypoBHu MOJEeIu
MOJIEKYJIIPHOU OpraHu3alu JHK u
6uosioruy, JHK, ypoBHH PHK u3
crocoOcTByOLIEH YIaKOBKHU U3 MOJIPYYH
Pa3BUTHIO MIEHOTIIACTA U BIX
OMOTEXHOJIOTHH. LIHYPOB, Marepuan
PUCYHKH. OB.

4, OOBEKTHI KY O0BeKTaMu 3HaTh OOBEKTHI Tabmuma Texymi#i, | [Togroros
(Ouonoruueckue OMOTEXHOJIOTHU (Ouonoruueckue CTPOECHHE (GpoHTaNbH | UTH
CHCTEMBI) SIBJISIFOTCSI PA3JIUYHBIC | CHCTEMBI) OakTepui, BIi OTIpOC. | cOOOIIeH
OMOTEXHOJIOTHH. IpeCTaBUTENN OMOTEXHOJIOTHH. TPOKIKEH, usl.
[TpokapuoTsI. YKUBOM MPUPOBDI, pPacTUTEIbHBIX U

KOTOpBbIE JENIATCS Ha KUBOTHBIX
TPH HaJ[apCTBa: KJIETOK.

AKapUOTHI
(6e3bsaepHbIL),
MIPOKAPUOTHI
(mpenbsaepHbIC) U
SYKapHUOTHI (SIIEPHBIE)
1 5 IapCTB: BUPYCHI,




OakTepuu, B TOM
qucie
MHUKPOCKOITHYECKHE
BOJIOPOCIIH, TPUOBL, a
TaKXXe pacTeHUs U
YKUBOTHBIE, B TOM
YUCJIE MPOCTEHUIINE.

5. Crpoenue [Ipak | Ctpoenue u 3HaTh CTPOEHUE [Tpobupxu ¢ Texymuii, | IloBTOpUT
OaKkTepHaIbHOM, TUKY | OPraHOUJBI KJIETOK. KJICTOK ¥ YMETb KyJIbTypOi (GpoHTaIBH | b
pPacTUTEIBLHON U M Ha3bIBaTb OCHOBHBIC | CEHHOM MAJIOYKHU, | BIM OIIPOC, | KOHCIIEKT
AKHUBOTHOM OpPraHOU[bI U MUKPOCKOIIBI, OTYET O B
KIIETOK. (YHKIIMU KIETOK NpeIMETHBIC U NpOJICTaHH | TETPaju.

OakTepuit u MTOKPOBHBIE oi1 pabore.
pacTeHuit; CTEKJIa, IIMIICTKH,
M10JIb30BAThCS IpenapoBajibHbIE
MHUKPOCKOTIOM H UTJIBL,
HaOII0IaTh 32 (bunpTpOBaAIbHASL
KJIETKaMH. Oymara, roTOBbIE
MUKpOIpenapaThl
pacTUTENbHBIX U
KUBOTHBIX
KJIETOK, TYIIIb.
JIP Ne 1
«Cmpoenue
pacmumenbHou u
baxkmepuanbHoU
KAEMmOKY.

6. OOBEeKTHI KY CrpoeHue u 3HaTh CTPOEHUE Tabnuua I'papuueck | [ToBropur
(Ononoruueckue OpPraHOM[bI KIETOK. KJICTOK ¥ YMETb CTpOEHHUE ui b
CHCTEMBI) Ha3bIBaTh OCHOBHBIE | OAKTEpHid, JUKTAHT. KOHCTIEKT
OMOTEXHOJIOTHH. OpPraHOU[bI U TPOKKEH, B
DyKapuOTHI. (YHKIIMU KIETOK pacTUTENBbHBIX U TETpau.

9YKapHOTOB; AKHMBOTHBIX




KJIETOK HOBOTO THIIA.
OHU MOTYT OBITH

M0JIb30BATHCSA KJIETOK.
MHKPOCKOIIOM U
Ha0Jr01aTh 32
KJIETKaMH.

7. Wzydenue [Ipak | Ctpoenue u 3HaTh 0 crocobax [Tpobupkwu ¢ Texymi#i, | [logroros
JPOKAKEBBIX TUKY | OpraHOWJbI KJIETOK. Pa3MHOKEHHUS KyJbTypOi (bpOoHTANBH | UTh
KJIETOK. M KJIETOK, YMETh TPOKIKEM, BIi OTIpOC. | cOOOIIeH

paboTatsb c MHUKPOCKOIIBI, us .
MHKPOCKOIIOM. MIPEAMETHBIE U
MMOKPOBHBIE
CTEKJIa, TUIETKH,
MpenapoBaJIbHbIE
WTJIBL,
¢buIbTpOBaIbHAS
Oymara. JIP Ne 2
« M3yuenue
OPOIACIHCEBBIX
KIEMOoK.
CoBpeMeHHbIE KY I'ennas u xieTouHas 3HaTh 0 METOIAX Ta0muuel ¢ Coo0utenn | Iloaroros
METO/IbI WHXEHEPUS — OMOTEXHOIOTHH. U300paXEHUSIMU | o UTh
OMOTEXHOIOTHH. SABIISIFOTCS pacTeHui, yuamuxcs, | uHpopma
Knerounas BAKHENITUMHU JIBOMHOE (GpOHTANBH | IUIO O
WH)KEHEpUs. METOAaAMHU OIUIOAOTBOPEHHUE | BIM OIPOC. | METOAAaxX
(MHCTpYMEHTaMH ), Y IIBETKOBBIX OMOTEXHO
JIeXallMMHU B OCHOBE pacTeHui, JIOTUN.
COBPEMEHHOMN CTPOEHHUE
OMOTEXHOIOTHH. ITOJIOBBIX KJIETOK
MeTobl KJIIETOYHOU JKUBOTHBIX.
WHXEHEPUHU
HaIpaBJIE€HbI HA
KOHCTPYHPOBaHHE




HCIIOJIL30BAHBI IS
BOCCO3IaHUs
JKM3HECIIOCOOHOH
KJIETKH U3 OTACIBHBIX
(dbparMeHTOB pa3HbIX
KJIETOK, JJIS
00BEIMHCHHUS 1IEIIBIX
KJIETOK,
MIPUHA]JICIKABITUX
Pa3IMYHBIM BUAAM C
00pa3oBaHHEM
KJIETKH, HECYIIICH
TeHECTUYCCKUI
Marepuan 00eux
HMCXOIHBIX KJIETOK, U
JIPYTHX OTIepaIluii.

CoBpeMeHHbIE
METOAbI

OMOTEXHOIIOTHUH.

['ennas
WHXKEHEPUSL.

KY

I'eHHO-MHKEHEPHBIE
METO/TbI HAITPABJICHBI
Ha KOHCTPYHPOBAHHE
HOBBIX, HE
CYIIECTBYIOIINX B
MPUPOJIE COYCTAHHM
reHoB. B pe3ynbrare
MPUMEHEHUS TeHHO-
WH)KCHEPHBIX
METOJIOB MOXHO
MOJTy4aTh
pPEeKOMOMHAHTHBIE
(MOIUpUITMPOBAHHBIC
) monekyasl PHK u
JHK, nst gero
MIPOU3BOUTCS
BBIJICTICHHC

3HaTh 0 METONAX
OHMOTEXHOJIOTHH.

Ta0nuue! ¢

M300paXKeHUSIMU

pacTeHui,
CTpPOEHHUE

OaKTepHaIbHON U

’KUBOTHON

KJIE€TOK, MOJIEJIb
JHK, monens-

aIIuINKaus
«['ennasa

WHXXEHEPUS».

Tekymmit,
bpoHTaTIBH
BII OMPOC.
TectoBoe
3aIaHueE.

[Ipoanan
M3UpPOBAT
b

s dexTun
HOCTb
TE€HHOU
UHXEHEP
WU.




OTJIEIbHBIX T€HOB
(KomupyIOIUX
HY>KHBIN MIPOJIYKT), U3
KJIETOK KaKOT0-In00
opranusma. [locie
POBECHUS
OTIpeICIICHHBIX
MaHUMYJISIAN C
STUMU I'eHAMU
OCYIIECTBIISIETCS UX
BBECJICHUEC B JIPYTHUC
OpTaHU3MBI
(6akTepun, IPOXKIKH U
MJIEKOTIUTAIOIIHE ),
KOTOpBIC, TIOJTyYHB
HOBBIN reH (TeHBI),
OyIyT CIOCOOHBI
CUHTE3UPOBAThH
KOHECYHBIC IMPOJTyKTHI
C U3MEHEHHBIMU, B
HY>KHOM YEJIOBEKY
HaIpaBlICHUH,
cBoiicTBaMu. MTHbIMU
CJIOBaMU, T€HHAas
WH)KCHEPUS
MO3BOJIAET MOMYUYaTh
3aJIaHHBIC
(>kenmaeMble) KayecTBa
WU3MCHSICMBIX WITH
TeHETUYECKU
MOAUGPUITTPOBAHHBIX
OpPTaHU3MOB HJIU TaK
HA3bIBAEMBIX




«TPaHCTEHHBIX»
pacTeHui u
JKUBOTHBIX.

2. Kinerounasi un:keHepus (8 4acos)

10. 1. Kynbrypa KieTox Jlekn | KynpTuBupyemsbie 3HaATh O OCHOBHBIC Tabnuibr Texkymmit | [logroroBu
BBICILINX us KJIETKH BBICIIUX MIOHSTHSL U JTAIlbI. BHYTpPEHHEE , Thb
pacTeHuN. pacTeHUN MOTYT CTPOCHHUHU ¢poHTans | nHGopmary
KnonaneHoe paccMaTpuBaThCs Kak pPacTEHMI, 30HBI HBIN IO IO
MUKpPOPa3MHOXKEH TUIIUYHbBIE KOpHSI, orpoc. TaHHOMU
ue pacTeHuM. MHUKPOOOBEKTHI, MOTIEPEYHBIN CITHII TEMe.

JIOCTaTOYHO MPOCTHIE cTe0s,

B KyJIbTYpE, 4TO MHUPOKJIOHAJIBHOE
MO3BOJISIET pa3MHOXKEHHE
IIPUMEHATH K HUM HE pacTeHuH,
TOJIBKO anmnaparypy u HaTypaJbHbIE
TEXHOJIOTHIO, HO U OOBEKTHI.
JIOTUKY

JKCIIEPUMEHTOB,

INPUHATHIX B

MUKPOOHOJIOTHH.

Kionansnoe

MUKpPOPa3MHOXKECHHE

pacTeHUM.

11. 2. BropuuHslii KY KynasTypsl 3HATh NOHATHE I'epOapuii Texymui | BecnoMHuT
MeTaboIN3M PacTUTEIBHBIX BTOPUYHBIN «OCHOBHBIE ¢dpoHTaNIb | b
PacTUTEIBHBIX KJIETOK MOTYT MeTaboIu3M cemeicTBa HBIN uHpopmail
KYJBTYD. CUHTE3UPOBATh PacCTUTEIBHBIX pacTeHuit», orpoc, UI0 0

caamsl KyJbTYD. KOMHAaTHbIE pabotac | pacTeHMsX
pazHooOpa3HbIe MO pacreHus repbapus | FOxHoro
XUMUYECKOU IIPUPOLEC MH Ypana
BELIECTBA. CPEIU HUX pacTeHil | 3aHECEHHBI
s¢upHbIe Macna, X B
(dbeHOoTbHBIC KPacHYIO




COEJIMHEHMUS, KHUTY.
ANKaJIOU/bI,
CTCPOUJIBI,
TEPIEHOUIBI U JIP.

12. [Ipucnocobnenno [Ipak | IlpucnocoOneHHOCTh | 3HATH O TIPOIIECCe. MUKpOCKOITHI, Hamucate | Mcnonb3yst
CTh pacTEHUH K TUKY | pPaCTCHHI. JYTIBI, TUCTHSI OTYET O JIOTIOJTHUTE
YCIIOBUSIM M BrinenutenbHas repaHu npojieNiaH | JIbHbIE
BHEILIHEW Cpesbl. AKTUBHOCTb PACTCHUU OOBIKHOBEHHOH U | HOM HUCTOYHHUKHU
Boigenenue ABIISIETCS TYIIUCTOM, npakThue | HHpopmary
MIPOTYKTOB MPOSIBIICHUEM amnebCUHOBAs CKOit uu
BTOPUYHOTO byHIaMEHTATBHBIX KOXypa, KopoOku | pabore. TTOTIOJTHUTH
MeTadoImn3Ma. CBOICTBA BCEX KUBBIX CO CITUYKaMH, CBOM

OpPraHU3MOB B BULY TOTOBBIE 3HAHUSA O
HEO00XO0IUMOCTH MUKpOIpenaparhbl pucmocod
UMETh BO3MOKHOCTb KJIETOK JICHHOCTH
oOMeHa BelecTBaMu anuaepMuca pacTeHui.
U DHEpruem ¢ JIUCTA KPaIUBBI.
OKpYy KaroIien JIP Ne 3.
CpeIoH. «IIpucnocobaenno

cmb pacmeHutl K

VCI08UAM

BHeulHel cpeobly.

13. KnonupoBanue KY OCHOBHEBIE TOHATHUA 3HaTb OCHOBHBIE Ta0muuel ¢ Hoknanel | BcmomuuT
MMO3BOHOYHBIX KIIOHHPOBAHMUE, TIOHSITHSI, IPOLIECCHI. | U300paKECHUEM y4almxe | b
KUBOTHBIX. PEKOHCTPYKLHUS KUBOTHBIX TUIIOB | uHpopmaril
PexoncTpykuus KJIIETOK. Kumeynomnonoct HI0 O
KJIETOK. bie, [T1ockue KJIOHHpPOBA

4epBH, HUU.
Konpuatsie

4epBH,

AMOPHOHAIIEHOTO

pa3BUTHSL.




14, 5. MHcropus KY Jonnu He Obl1a 3HaTh OCHOBHBIC Tabmmia ®ponran | BecmomHuT
TOSIBJICHUS Ha CaMBbIM TIEPBBIM TIPUHIIMUIIBI ramMeToreHes, BHBIH b
CBET OBIIbI KJIOHOM >KMBOTHOT'0, | KJIOHUPOBaHMSI. OCHOBHBIE 3Tanbl | OMPOC. nHpopmaril
Jommm. HO cTajla caMoi KIIOHUPOBAHUS HIO0 0
3HAMEHUTOM. KUBOTHBIX. TPYTUX
B Pocnune cBoit TMIOMBITKaX
ycHex Aepxaiu KJIOHHpPOBa
B CEKpETe 110 TeX IOp, HUS
MI0Ka HE yAaJI0Ch YKUBOTHBIX.
3aMmaTeHToBaTh CaMy
OBEUKY U BECh
MPOIIECC €€ CO3TAHMS.
YHuBepcurer
Pocnuna momyunn
ot Becemupnoit
OpraHu3aIuu
0 OXpaHe
UHTEIJICKTYalbHOM
cOOCTBEHHOCTHU
9KCKIIIO3UBHBIE
NaTEHTHBIE paBa
Ha KJIOHUPOBaHUE
BCEX OPraHU3MOB
BILIOTEL 00 2017 roxa.
15. 6. AmnTHTENa M KY B Hacrosiiee Bpemst | 3HaTh MOHATHE Tabmuna «Knetkn | Texymuii | Bcnomaur
AQHTUTCHBI. JIOBOJIBHO 4acTO aHTHUTENA U KPOBUY, , b
METOJaMuU AQHTHUTEHBI, UX poJib B | « IMMyHHBIN dbponTane | uHGOpPMAI]
OMOTEXHOIOTHH OMOTEXHOIOTHH. OTBETY, HBIN U0
W/WITA TEHHOU «CtpoeHue orpoc. UMMYHHTET
WH)XCHEPUU aHTHUTEHA», TOPC YeloBeKa..
MOJTyYaroT 4elioBeKa,
UMMYHOTJIOOYJIMHBI, MHUKPOCKOIIHI,
IPOAYLIUPYEMbIE MUKpONpenaparTbl




OJHUM KJIOHOM
KkineTok. OHu
HAa3BIBAIOTCS
MOHOKJIOHAJIbHBIMHU
agTuTeaamu. Mx
MPOIYLIEHTHl —
KJIETKU-TUOPHUIOMBI,
SIBJISTFOIIIUCCS
IMOTOMKAaMH,
MOJTyYEeHHBIMH TIPU
CKpeluBanuu B-
aumdonuTa
(TuTa3mMaTU4YeCcKon
KIJIETKH) C
OITyXOJIEBOM KJIETKOM.
OT m1a3mMaTHYecKoi
KJIETKU-TUOpHUIOMa
HaCJIeyeTcs
CITOCOOHOCTH K
CUHTE3y aHTHUTEI, a
OT OITYyXOJIEBOM
KIIETKH —
CITOCOOHOCTH
JUTUTEIILHO
KYyJbTUBUPOBATHCSA
BHE OpraHu3Ma.

KpPOBH JISITYIIKH U
yenoseka. JIP Ne
4

«Cmpoenue
KIIemOK KPOBUY.

16.

[Tonyuenne
MOHOKJIOHAJIBHBIX
aHTUTEN
METOlaMU
KJIETOYHOU
HNHXEHEPUH.

Jlexig
ust

OCHOBHBIE METO/IBI
COBPEMEHHOM
KJIIETOYHOH
WH)XCHEPUU - T U O p
uau3anus (uim
Gy3uI) UMPEKOHCT
P Y K I ¥ 5 KJICTOK.

3HaTh O MOITYUYEHUH
u pabote
MOHOKJIaHaJIbHBIX
aHTHUTEI.

Tabauie!
«CoctaB KpoBU»,
«CtpoeHue
aHTHUTCHAY,
«JTansl
MOJTyYEeHUS
THOPUIOMY,

Texymui

[TogoOpats
uHpopmail
HIO O
HamnpaBlieH
HSIX
OHMOTEXHOI
Oruu u e€




pa3aaTOYHBIN 3HAYCHUU.
MaTepuar.
17. O06o0maromee 3auyer | OcHOBHBIE TOHATHS U | OOBEKTHI NunuBunyanpHbIe | 3a4€THBIN

3aHITHE 10 HOE MPOIECCHI TEMBI. OMOTEXHOIOTHH; MaTepHabl TECT.

TeMaM: 3aHAT METOAbI KJICTOYHOMU

«bunorexHomorus: ue " TeHHOM

MPOIILTIOE U WH)XEHEPUH;

HACTOSAILIEEY, SIBJICHUS

«Knerounas TpanchopManuu

WHXCHEPHUSD). TPAHCIYKIHH Kak

IIyTH €CTECTBEHHOI'O
HU3MEHEHHUS
TE€HOTHUIIOB
MHUKpPOOPIaHHU3MOB;
yTH u
BO3MOXHOCTHU
L[eJIEHAIIPABJIEHHOTO
U3MEHEHUS
YEJI0BEKOM

3. 'ennas unkenepus (10 yacoB)




18.

1. Tpanchopmarnus
y OakTepwuii.

Ky

Tpanchopmarus —
HaIpaBJICHHBIN
HEPEHOC U
BCTPauBaHUE B
T€HETUYECKHUI
anmnapar KJIeTKU
HEeOO0JIBILIOTO
dbparmeHTa
gyxepoanon JITHK.
Omna npoucxoaut 6e3
y4acTHsi BUPYCOB —
OakTeprodaros.

3HaTh
HCIOJIb30BaHUE
OaxTepuii B
OMOTEXHOJIOTMH U
MTOHATHE
Tpanchopmarus.

Cxema
«Tpancpopmarius
», MOZIEIIb
mounekynsl JIHK.

Tekymmit
,
¢dpoHTaNb
HBIN
ompoc.

IToarorosu
Th
nHpopmaril
1o 00
WCTIOJNB30B
aHUU
TpaHnchopm
anuu
OaxTepuil.




19.

2. Bupyceiu
6akrepuodary.

Ky

baxkmepuu — 310
HACTOSIIUE KIETKU. Y
HUX UMEEeTCs BCe
HEeo0XoIuMoe 171t
BbIPaOOTKH SHEPIUH,
CHHTE32
HEOOXOIUMBIX IS
KHU3HEIEATEIIbHOCTH
BELIECTB, a TAKKE JIJIs
pasMHOXkeHus. Bor
TOJIBKO SiApa y
OakTepuii HET —
TE€HETUYECKAN
MaTepHral HaxOquTCs
IpsIMO B IUTOIIIIA3Me
(BHYTpUKJIETOUHOM
YKUJIKOCTH).

Bupycwr — camas
NpUMUTHBHAS (hopma
KHU3HH, CTOSIIAs HA
TPaHULIE MEXTY
JKUBOU U HEXKUBOU
npupooil. Ouu
COCTOSAT JINIIb U3
TE€HETUYECKOT 0
matepuana (JJHK unu
PHK),
«yIaKOBAHHOTO» B
OCKOBYIO 000JIOUKY.

3HaTb OCHOBHEBIE
HOHSTH.

Taomuust
«Bupyco»,
«baktepuodarmy,
noprpet J.H.
HMBaHOBCKOTO,
KOMHAaTHbIE
MIECTPOJIUCTHBIE
pacTeHus.

TecToBEBIE
3aaHUs

IToarorosu
Th
co0O0ImeHn
o 0
BHpPyCax W
OaKTepuUsX.

20.

3. HesBanrsie
«TOCTH», KOTOPHIE

KY

3aboeBaHus
pa3IUYHEIC,

3HaTh OCHOBHBIE
TIOHATHA.

Taomuust
crpoenue JIHK,

Tekymmit

Bripactuts
IIJIECHEBEI




CTAHOBSITCS BBI3BaHHBIC PHK, 6uocunte3 | ppoHTaNb | BIe TPUOBI

X03s51eBaMu OaKTepusMH U Oenka, BUPYCHI, HBIN Ha

TIOJIOKCHHSI. BUPYCaMH. peTUTUKAIIOHHAsT | OTIPOC. KyCOYKax
Bwika, [[OP xJie0a.

21. Tpancayxkuus. KY Tpancaykums (oT ja | 3HaTh NOHATHE TaOnuups! Bupychl, | Yeraslii | IloBToputs
. transductio — TPaHCIYKITHUSI. OaxTepuodaru. orpoc MaTtepuan o
nepeMeleHue ) — crocobax
porecc 3apaxeHus
nepeHoca 0akTepuaib MHKpPOOpra
voit IHK n3 oxgHoM HU3MaMH
KJIETKH B 00J1€3HETB
npyryto bakrepuodar OPHBIMH.
oM. OO61mas
TpPaHCIyKIIUS

UCTIONIB3YETCS B
reHEeTUKe OaKTepuid
JUTSI KADTUPOBAHHUS
T€HOMAa U
KOHCTPYHUPOBAHUS LT
amMoB. K
TPAHCITyKITUU
CIIOCOOHEI KaK
yMepeHHbIe (paru, Tak
Y BUPYJICHTHEIE,
MOCJICAHIE, OJHAKO,
YHUYTOXKAIOT
TIOTTYJISITTHEO
OakTepuil, TOITOMY
TPAHCIYKITUS C HX
IIOMOIIILIO HE UMEET
0OIBIIIOr0 3HAUCHHMS
HU B IIPUPOJIE, HU TIPH
IPOBEJICHUU



http://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D0%B8
http://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D0%B8
http://ru.wikipedia.org/wiki/%D0%94%D0%9D%D0%9A
http://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D0%BE%D1%84%D0%B0%D0%B3%D0%B8
http://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D0%BE%D1%84%D0%B0%D0%B3%D0%B8
http://ru.wikipedia.org/w/index.php?title=%D0%9A%D0%B0%D1%80%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D0%B3%D0%B5%D0%BD%D0%BE%D0%BC%D0%B0&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=%D0%9A%D0%B0%D1%80%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D0%B3%D0%B5%D0%BD%D0%BE%D0%BC%D0%B0&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%A8%D1%82%D0%B0%D0%BC%D0%BC
http://ru.wikipedia.org/wiki/%D0%A8%D1%82%D0%B0%D0%BC%D0%BC

HUCCJIEIOBAHUH.

22. 5. Bbakrepun [Ipak | Okazanocs, 4yTo B 3HaTh OCHOBHBIE Tabmurst Otuer 0 | IToBTOPUTH
3aIUIIAI0TCS. TUKY | pacro3HaBaHUH crocoObl 3aMThl Y | «broTexHonoruue | mpoaenaH | Marepual o
M gyxepoansix JIHK OakTepuil. CKOe HOU criocobax
Y4acTBYIOT HE TOJIBKO MIPOU3BOCTBO pabore. BBI)KUBAaHU
CIieficepbl, HO U BAB», s
OTPAaHUYUBAIOIINE YKapUOTHUECKHE OaxTepuil.
creiicep hparMeHTshI u
MaJTUHAPOMHBIX MIPOKAPUOTUUECKHU
noBTopoB. Eciu mpu € KJIeTKH,
cnapuBanuu crPHK ¢ IJIECHEBBIE
JAHK rpuOHI,
KOMILJIEMEHTapHBIM MHUKPOCKOIIHI,
OKa3bIBaeTCs HE JYTIBI,
TOJIBKO cTeiicep, HO U MpeAMETHBIC
OKpYXKaloIIH1e ero CTeKIa,
HYKJICOTH/IbI, TO MpenapoBaJIbHbIC
crPHK y3nHaer WTJIBI, KYJIBTYpa
«poxnyto» JJHK, n MyKOpa ¥ CU301
MMMYHHasl aTaka He JIECEHHU.
npoucxoaut. Eciu xe JIPNe §
CHAPHBACTCA TONLKO «H3yuenue
cneiicep crPHK, To necHesbix epubos
9TO O3HAYaCT (6enas u cuzas
HyKCPOHYIO njiecenv)»
LENOYKY, ¥ TOTaa
6enku Cas
n30aBISIOTCS OT
Mapa3suTUYECKON
JIHK.
23. 6. Bopnba Oakrepuit [Ipak | BzaumooTHOmEHUS 3HaTh 0 crocobax Tabmuer Hanwucares | M300pa3ur
MIPOTHB BUPYCHOM TUKY | BUPYCOB M OakTepuid. | O0pbOBI OaKTepHii CTpoeHHue Oenka, | OTYeT O b 001y IO
WHOEKIIH, WIH M MIPOTHUB BUPYCOB. KIIeHCTep, MpoJIeJIaH | CXeMy




[Tpupoaubrit IITaTUBBI, HOM OOpBOBI
CKaJbIelNb pOOUPKH, paborte. OaxTepuit
paszpezaet JTHK. MUMETKH, CIIFOHA MPOTHUB
YeloBeKa, BUPYCHOM
pacTBop Koja, WH(EKINH.
10%-i1 pacTBOp
HCI, crakansi ¢
XOJIOIHOHN BOION
WIIH JIBJIOM,
TEIIOM BOJIOM,
KapasJanl 1o
CTEKITY.
JIP No 6«Bnuanue
memnepamypbol u
PpH cpeovl Ha
Oeticmaue
Ghepmenmos
(amunasvt)»
24, Bekrop 60mbmmnx KY OpHuMM U3 Tydymux | 3HATh YTO TaKOe Tab6muua JHK, Coobmen | [Toarorosu
MepeMeH. HOCHUTENeH s BEKTOpa MEepeMEH B | CTPOEHHUE s1Ipa, ust Th
BBEJICHUS OMOTEXHOJIOTHH, U XpOMOCOM, YUYaIIUXC | KOMIbIOTE
qy>KepOoIHON KaKuX BUJIOB OHU KJIETOK A 110 pHBIE
uHpOpMaLuu B OBIBAIOT. IIPOKAPHOT, JAaHHOMU IIpe3eHTal]
KUBOTHYIO KJIETKY BHUPYCOB. TeMe. WU TI0
SIBJISTFOTCSI BEKTOPA. TEME.
25. MeTtoabl reHHO’ Jlekn, | Pectpukuus , 3HaTb OCHOBHBIE Mopgens IHK, Texkymmit | [TogroroBu
WHXCHEPHUH. usi JUTUPOBAHHUE, METO]Ibl TEHHOU Ta0JIULIBI. : Th
TpaHchopmarus, WH)XEHEPUH. (GpOHTANb | KOMITBIOTE
CKpHHUT. HBIN pHBIE
orpoc. Mpe3eHTall
WU 110 TeMe

JTAHHOH.




26. 9. Perynsmus KY Oco0EHHOCTRIO 3HaTHL OCHOBHEIE Taomuust Texymii | [ToBTOpUTH
AKTUBHOCTHU MIPOKAPUOT SABJISETCS | MOHSTHS. CTpPOEHHUE : KOHCIIEKT B
TEHOB Y TPaHCKpUOUPOBaHUE MOJICKYJIBI Oelika, | GpOoHTaNb | TETPAIH.
MIPOKAPUOT U MPHK co Bcex TPaHCKPUIILINH, HBIN
JyKapHoT. CTPYKTYPHBIX T€HOB OmocuHTE3a ompoc.

OmnepoHa B BUJIC Oenka, CTpOeHHE
OJIHOTO OTIepOHa,
MOJTUIUCTPOHHOTO peryusuus
TPAHCKPHIITA, C cuHTe3a Oeka.
KOTOPOTO B

JlabHENIEM

CHUHTE3UPYIOTCS

OTJICNIbHBIE ENTH/IBL.

27. 10. «PaboTa» reHos B Jlexry | OrpomHOe 3HaTH Tabnuue! Texyuit | [ToBTOpUTH
gy KEPOIHBIX us KOJINYECTBO MOJIEKYJISIPHOE cTpoeHue Oernka, , TEMY.
KJIETKaX. 3ayer | OMOJIOTMYECKHX KJIOHUPOBAaHHUE. O6uocunres 6enka, | ppoHTANb

HCCIIeIOBAaHU I 3HaTh OCHOBHBIE CTPOEHHUE MPO- U | HBII
O60061eHue o TeMe HAYUHAETCS C OJTHOTO | TTOHSTHSI. AYKapHoT. ompoc.
«I'eHHas IIPOCTOTO NunnBunyansHele | Pemenne
WHKEHEPUs». JEUCTBUSI — B KJIIETKY KapTOYKHU. 3ajad4.
BHOCHUTCSA 3adeTHOE
Yy KEPOIHBIN TECTUPOB
TeHETUYECKHUI aHue.
Marepuai. ITo
JICUCTBUE
Ha3bIBACTCS MOIEK) I
PHbIM
KJIOHUPOBAHUEM.
[ToBTOPUTH OCHOBHBIE
TTOHSATHS.
4. buotexHoJs0orus Ha cixy:k0e y gwaei (7 yacos).
28. 1. BuorexHomnorus B [Ipax | buorexnomnorus 3HaTh 0 BaxkHennx | Tabmuiel cocTas Otuer 0 Yurats
TUKY | 3HAYUTEIHHO JTanax KpOBH, MPOJICTIaHH | KOHCIICKT




MEIULIMHE. M oOieruaer OMOTEXHOJIOTH B XPOMOCOMHBIH oi1 pabore.
pa3paboTKy HOBBIX MEUIIHE HaOOp yesoBeKa,
JIEKapCTBEHHBIX CXEMBI
MpenapaToB, Aenas ux HACJIeIOBaHU
OBICTPOJCHCTBYIOIIN MIPU3HAKOB,

MU, JICIIEBBIMH, YIaKOBKH

0€30MacHbIMU U MIPOJYKTOB

boiee MMUTAHUA,

3¢ HEeKTUBHBIMH. tabymiel «CocTaB
MUIIEBBIX
MPOJIYKTOB U UX
KaJIOpUHHOCTDY,
«ITepeuenp
XUMHYECKHX
0003HaYCHHUI
MUIIEBBIX
Nn00aBOK», pyuHas
nyma, pydka,
TeTpab.
JIP Ne
T«lTuwesvlie
npoOyKmbl U
300po8be
uenoGexkay.

29. 2. Hosble MeToIBI KY brorexHoIorHs Kak 3Hatb 00 Tabmuis! sapo Texymui, | Ilogroros
CEJIEKIINH MIPOU3BOJICTBEHHOE WCIOJIb30BaHUU PacCTUTENBHOM bpoHTaNbH | UTCS K
pacTeHwuii. HarpaBJICHUE METOJIOB CEJICKIIUU B | KIICTKH, BII OTIPOC. | TECTHPOB

UCTIONB3YIOIIEe OMOTEXHOIOTHH. KapUOTHII, aHUIo.
OunoJIoru4ecKue CTpOEHHE

00BekThL. [Tomydenue MIPOKAPUOTHYECKO

IPOITYKTOB OpOKEHUS i KJIeTKH,

C TIOMOIIIBIO repOapHbIe

TIPOAOKEH. 00pasIel




[Tonyuenue
OpPTaHHYECKHUX
KHCJIOT, BATAMUHOB 1
OCJIKOB.

CEJIBCKOXO3SICTBE
HHBIX PAaCTEHUM.

30. 3. Ob6nactu KY Tpancrennbie 3HaTh OCHOBHBIC BricraBka kaur o | TectoBeie | Bcrmomun
MIPUMECHECHHUS pacTeHus Tabaka u TTOHSITHSL. TPaHCTEHHBIX 3a/laHus Th
TPaHCTCHHBIX Kaproderns, pacTeHusX 1 nHpopma
paCTCHHIA. IKCIIPECCUPYIITUE KUBOTHBIX, U0 O

npoaykt rena LT-B- Taluna T€HHOH
CyOBeIMHUIIBI «[Tonyuenwue WHXEHEP
SHTEPOTOKCHHA PEKOMOMHAHTHBIX 17078
E.coli. KJICTOK ITO

C.Koeny uT.

boiiepy».

31. 4, Bsrmang Hucn | I'eneTnyeckas 3HaTh O poJU Ta0nuus! 110 Texymuii, | [Ipoanan
ONTUMUCTA U yT WH)XCHEPUSI. TeHETHUYECKOM CEJICKIIHH, (GbpoHTANBH | U3UPOBAT
CKENTHKa Ha MukpoopranusmMbl nmwkenepuu u 'MO. | repOapHbIe Bl OMpOC. | b
reHHOMOAu (P UCIIOJIb3yEMBIE NSt o0pasisl npooem
OBaHHbIE TE€HHON MH)XKEHEPHH, CEIBCKOXO35MCTBE bl
MIPOTYKTHI MPAKTHYECKOE HHBIX pacTEHUH, arpapHor
MUTaHUSI. 3HaYeHUH padboT Mo MYJISKU 0

ATOMY HAIPaBJICHHIO. pacTeHHIA. CEeKTOpa,
METULIIH
bl,,
KOTOpBIE
MOTYT
OBITH
PEIICHEI ¢
MOMOIIb
10
reHeTuye
CKOM

WHXEHEp




HH.

32. 5. buorexHomnorus u Cemu | buostuka — yactpb 3HaTh OCHOBHBIE Mopnens crpoenus | Texkymmii, | 3aBepmuT
ITHUKA. Hap. | OTHKH, U3ydaromas poOIEMBI JIHK, Tabnuusl o | ppoHTandbH | b

HPABCTBEHHYIO pelnaeMbie ¢ TeHETHKE BIif ompoc. | odopmie
CTOpPOHY MTOMOIIBIO 9eJIoBeKa U HUE
JEeSITEIbHOCTH TeHETUYECKUX CEJICKITHH. MIPOEKTOB
YeJIOBeKa B pa3paboToK 1 MOATOTOB
MEAUIMHE, OMOJOTHH. | ITHYECKUE ACTICKTHI. UTh
TepMuH TIpeIOKEH BBICTYILJIC
B.P. Ilorrepom B HUS Ha
1969 r. 3aKITIOYUT
B y3koMm cmbiciie €JIbHOMU
O61osTHKa 0003HAYaeT KoH(pepeH
KPYT 3THYECKUX 17078
npobiieM B cdepe
MEIUIUHEL B
[IMPOKOM CMBICIIE
OMOITHKA OTHOCHUTCS
K UCCJICIOBAaHUIO
COLIMAJIbHBIX,
IKOJIOTHYECKUX,
MEAUIMHCKUX U
COIMATTLHO-TIPABOBBIX
mpo0Jem,
Kacaromuxcs He
TOJIBKO YeJIOBEeKa, HO
1 JTFOOBIX YKUBBIX
OpPraHHU3MOB,
BKJIFOUEHHBIX B
9KOCUCTEMBI.

33. 6. Ilumessle Cemu | Ilumesrie 3HATH MOHSITHE YTO VYIakoBKH ¢ Nzyuenne | Iloaroros

TO00aBKH. Hap | MOOaBKM — TaKO€ MUILEBbIE HAJMUCSIMH O cocTaBa UTCS K

BEIIECTBA, KOTOPHIE B | JOOABKH, KaKHe OHU | COCTaBe OPOAYIKTO | CEMUHAPY




TEXHOJIOTNYECKUX OBIBAIOT, I'IIE BEIECTBA. B HanbOoee
HENAX TOOABJISIOTCS | UCTIONB3YIOTCH, 4acTo
B IIUIIICBBIC KaKOO MMOJTh3Yy HITU UCTIONb3Yye
IPOJIYKTHI B TIPOIIECCE | BPEIl OHU HECYT MBIX.
MIPOM3BO/ICTRA, 3JI0POBBIO YCIIOBEKA
YIaKOBKH, Y )KUBOTHBIX.
TPAHCIIOPTUPOBKHU
WIN XPaHCHUS JIJIs
NpUTAHAS UM
KEIIAEMbIX CBOMCTB
UT. I

34. 7. 3ammura Cemu | Pabora Hag 3HaTh OCHOBHBIE Monekyna JIHK.

MIPOCKTOB. Hap. | MPOEKTaMH U TTOHATHSI.

pedeparamu.

Hroro 34 uacos



http://ru.wikipedia.org/wiki/%D0%9F%D0%B8%D1%89%D0%B5%D0%B2%D1%8B%D0%B5_%D0%BF%D1%80%D0%BE%D0%B4%D1%83%D0%BA%D1%82%D1%8B
http://ru.wikipedia.org/wiki/%D0%9F%D0%B8%D1%89%D0%B5%D0%B2%D1%8B%D0%B5_%D0%BF%D1%80%D0%BE%D0%B4%D1%83%D0%BA%D1%82%D1%8B

Peanuszanus 1a00paTopHOii 1 MPAKTUYECKOH YaCTH.

JlaGopaTopHas paGora Ne 1 «CtpoeHue pacTUTEIbHON U OaKTEpHATBbHON KIETOK.
JlabopaTtopHasi padora Ne 2 « MzyueHue ApoAKEeBBIX KIETOK».

JladopaTopnasi padora Ne 3. «[Ipucnoco01eHHOCTh pacTEHU K YCIOBUSIM BHEIIHEU CPEIbD».
JlaGopatopnas padora Ne 4 «CTpoeHuUE KIETOK KPOBHY.

JlaGopaTopHas pa6ora Ne 5 «3yueHue nmecHeBbIX rpuOoB (0enast U cu3ast IIECEHb)».
JlaGopaTopHas paGora Ne 6«Bnusinue Temneparypsl U pH cpesbl Ha gelicTBre (hepMEHTOB
(amMuIIa3bI)».

JlaGopaTtopnas padora Ne 7«IIuieBbie NpOIyKThl U 3I0POBbE YEITIOBEKAY.
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