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buoTtexHonorust — HOBOEe HampaBleHHE B CUCTeMe Ouonormueckux Hayk. OmHa w3
CaMbIX MHTEPECHBIX TEM, BOJIHYIOMUX pebeHka 16-17 jeT, mo3Bosstomas Jydiie MOHATh
JMOCTIDKEHUSI YeJIOBeKa B MOJEKYJISPHOW OHOJOTUH, IUTOJOTHUH, MHUKPOOUOIIOTHH,
COCTaBJISIFOLIUX OCHOBY OMOTEXHOJIOTHH.

JanHas mporpamma TMO3BOJISIET BBI3BIBATH 3aMHTEPECOBAHHOE OTHOLIEHUE K
npoOiemMaM B 00JIaCTU MEIUIIMHBI, CEIbCKOXO3SMCTBEHHOTO MPOW3BOJACTBA, OOPHOBI C
UCTOYHUKAMU OOJIe3HEH 4YeslloBeKa, JKUBOTHBIX, pAacCTEHUIl, OSKOHOMHUYECKHH U
ATUYECKHM aCMeKT pPacCMaTPUBAEMBIX MIPOOIEM.

[IporpaMmma mpemycmatpuBaeT omopy Ha  0a30BbIi  ypOBEHb  3HAHUA,
MOJYYEHHBIX TPU M3YYCHHUH  CHCTeMaTH4YecKoro kypca «OOmas  OuoJIorus»:
«Huronorus». «HacnencrBennas nHdopMalus U peaan3anus ee B KIETKe».

CrocoOCTByeT pPa3BUTUIO TBOPYECKOTO MBIIUICHUS TNPU  HU3YyYECHUHU

BOIIPOCOB  COBPEMEHHOM OMOTEXHOJIOTHH. [Tomoraer
OPUEHTHpPOBATh yyallUXcsi Ha MpuodpeTeHre mnpodeccHuii U CHenuanbHOCTEH B
pas3HbIX o00JacTAX OHONOTMU — OHOXUMHUH, IUTOJIOTUU, MHUKPOOHOJIOTHH, T€HETUKH,

(GU3HONOTHH PACTeHUN M >KUBOTHBIX, MMMYHOJIOTHH, a TaK K€ psja IPYrux oOJacTeit
XUMUU U (PU3UKH.

[Iporpamma  mpegHasHaueHa Ui OPOQWIBHBIX — KJIaccoB  OMOJOro-

XHUMHYECKOT0, €CTeCTBEHHO-MaTeMaTudyeckoro mpoduneil. Peanuzamms MPOrPaMMBbI
no OWOTEXHOJIOTUU TMPOUCXOAUT €  HUCHOJB30BaHHMEM  OOOpyJOBaHHMA  LIEHTpPA
«Touka poctay. Peanuzanuss mporpamMmbl  mpeaycMaTpuUBaeT — MPUMEHEHUE

QJICKTPOHHOI'O O6y‘leHHH N JUCTaHIIMOHHBIX O6paSOBaTeJ'IBHBIX TEXHOJIOTHH.

Henn:
1. TloBsllieHWE YpOBHS MTO3HABATEILHON aKTUBHOCTH.
2. Pacmmpenue Kpyrozopa u no0y>kJeHIe TBOPUYECKOTO MBIIIICHHS.

IIporpamMma paccuutana Ha 68 yacoB. 34 yaca B 10 knacce u 34 yaca B 11 xnacce
(1 gac B Henen0) M BKIIIOYACT B ce0s pa3/esibl:

1. Hcropuueckas cupaBka.

2. OcHOBBI

MUKpOOHONOTHH. 3.

NnxenepHas

SH3UMOJIOTHS. 4.

Kiterounas unxenepus.

5. I'eHHas uHXeHepHs.

6. buorexHonormueckue UCCIeN0BaHuUs - IPOTPECCUBHOE HAYYHOE HAIIPABIICHUE.



1. HJIaHI/IpyeMBIe pe3yJbTaThbl 0CBOCHUSA yqeﬁﬂoro npeamMmera:

B pesynbrare u3ydeHus Ha ypoBHE CpeHEro oOIiero oopa3oBaHusl Y4YeHMK HAYYHTCH:

OLICHUBATh POJIb OMOJOTMYECKUX OTKPBITUI M COBPEMEHHBIX MCCIEA0BAaHUN B Pa3BUTUHU
HAyKH U B IPAKTUYECKON JESATENbHOCTH JIIOJEH;

OLICHUBATh POJIb OMONOTHH B (OPMUPOBAHUU COBPEMEHHON HAy4yHOW KapTUHBI MHpA,
IPOTHO3UPOBATH NMEPCIIEKTUBBI PA3BUTHS OHMOJIOTHY;

YCTaHABIIMBATh M XapaKTEPHU30BaTh CBSI3b OCHOBOIIOJIATAIONIMX OWOJIOIMYSCKUX TOHSITHHA
(kmeTka, opraHm3M, BHUJ, JKOCHUCTeMa, Ouocdepa) C OCHOBOMOJATAIOIIMMHU TMOHSATUSIMU
JPYTHX €CTECTBCHHBIX HAYK;

00OCHOBBIBATh CHUCTEMY B3IJISIZIOB Ha JKUBYIO TPUPOAY M MECTO B HEH 4YeloBeka,
OpUMeHssi OMOJIOTMYECKHE TEOpUM, YYEHHUs, 3aKOHbl, 3aKOHOMEPHOCTH, IOHHUMAaTb
TPAHUIIBI UX IPUMEHUMOCTH;

IPOBOUTH  Y4EOHO-UCCIIEIOBATENBCKYIO  JICATEIFHOCTh IO  OWOJOTWU:  BBIABHIATh
TUIOTE3bl, IUIAHUPOBaTh paboTy, OTOMpaTh U  MPeoOpa3oOBBIBATH  HEOOXOAUMYIO
WHPOPMAIMIO, TIPOBOJUTH JKCHEPUMEHTHI, HWHTEPIPETHPOBATh PE3yNIbTaThl, [eJIaTh
BBIBOJIBI HA OCHOBE TIOJTyYEHHBIX PE3YJIbTAaTOB;

BBISIBJISITH U OOOCHOBBIBATh CYIIECTBEHHbIE OCOOCHHOCTH Pa3HBIX YPOBHEH OpraHuzaluu
KU3HU;

YCTaHABIIMBATh CBSI3b CTPOCHUS U (PYHKIMI OCHOBHBIX OMOJOTHYECKHX MaKpOMOJEKYII, UX
pOJIb B IpoIeccax KIETOYHOTO0 MeTaboan3Ma;

peuath 3aJa4d Ha ompenaelieHue mnocienoBarenbHoctd HykiaeotuaoB JHK u MPHK,
antukonoHoB TPHK, mocnemoBaTenbHOCTH aMUHOKHUCIOT B MOJEKyle Oenka, MpUMeEHss
3HAHUSA 0 peaKHI/IﬂX ManI/ILIHOFO CHHTEC34a, TCHCTUYCCKOM KoJIec, HpI/IHHI/IHe
KOMILJIEMEHTApHOCTH;

JieNaTh BBIBOJABI 00 HM3MEHEHUSX, KOTOpbIE MPOM30MIYyT B Mpoleccax MaTpUYHOIO
CHHTE3a, B Clly4ae U3MEHEHUS Mocae0BaTebHOCTH HyKIeoTu10B [JHK;

cpaBHMBaTh (a3bl JeJeHHs KIETKH; pellaTh 3aJayd Ha OIpeAelieHHe U CpaBHEHUE
KOJIMYECTBA IeHeTHueckoro marepuana (xpomocom u JIHK) B kieTkax MHOIOKJIETOYHBIX
OpPTraHU3MOB B Pa3HbIX (pa3ax KJIETOYHOTO IIMKIIA;

BBIBIIATH CYLLECTBEHHBIC IIPU3HAKA CTPOCHUs KIETOK OpPraHu3MOB pas3HbBIX LapCTB
KUBOM TpUPOJBI, YCTaHABIMBAaTh B3aUMOCBSI3b CTpOeHUS U (QYHKUUH dYacTed u
OpPraHOUJOB KIIETKH;

00OCHOBBIBATh B3aMMOCBS3b INIACTHYECKOIO M OHEPTCTUYCCKOTO O6MCHOB; CpaBHHBATb
MMpoHeCChl INIACTUYCCKOIO MU OHEPICTUUCCKOIO 06MCHOB, IPpOUCXOOAIINX B KIICTKAX
JKUBBIX OPraHU3MOB;

OMnpeaACIAATh KOJIUYCCTBO XPOMOCOM B KJIIETKax paCTeHI/II\/’I OCHOBHBIX OTJACJIOB Ha Pa3HbIX
oTamnax XU3HCHHOI'O IIMKJIA,

CpaBHHBATL pa3HbBIC CIIOCOOBI Pa3MHOKCHHWA OPTraHU3MOB;
XapaKTCPU30BaATb OCHOBHBIC 3TAllbl OHTOI'CHE3a OPIraHU3MOB;



* pemaTh reHeTUYECKHE 3aa4l Ha JUTUOPUAHOE CKPEIIMBaHUE, CIECTNIEHHOE (B TOM YHCIIe,
CIIETIJICHHOE C TI0JIOM) HacJIeI0BaHHUE, aHAJIM3UPYIOIIEe CKPEIIUBaHUE, TPUMEHSS 3aKOHBI
HACJIEJCTBEHHOCTH U 3aKOHOMEPHOCTH CLIETNIEHHOT'O HACIEA0BaHUS;

. pacKpbIBaTh MIPUYUHBI HAacCJIeACTBEHHBIX 3a0071€BaHU, apTyMEHTHPOBATH

HCO6XOI[I/IMOCTI> MCD NPpEAYHPCIKACHUA TAKUX 38.6OJ'ICBaHI/II\/’I;

*  BBUIBJSITh TNPHYUHBI W CYIIECTBCHHBIC NPU3HAKA MOJAU(DUKANMOHHOW M MYTAIl[HOHHOU
U3MCHYHUBOCTH, OGOCHOBLIBB.TL pOJib USMCHYHMBOCTH B C€CTCCTBCHHOM MU HCKYCCTBCHHOM
otbope;

* 00OCHOBBIBAaTH 3HAYEHHE PasHbIX METOHOB CCJIICKIUMKU B CO3JdHHMU COPTOB paCTCHHfI,

mopoAa ’)XKUBOTHBIX U ITAMMOB MUKPOOPIraHU3MOB;

. XapakTepru30BaTh (HaKTOPbI (ABMKYIIHE CHIIBI) SBOJIOIUH;
. XapaKTepu3oBaTh IMPUYMHBl H3MEHUYMBOCTH UM MHOroo0Opasus BHJOB
COIJIACHO

CUHTETHUYECKOH TEOPHUH IBOJIIOIIHH;

*  XapaKTepU30BaTh TMOMYJSIIUIO KaK CIUHUILY SBOJIIOIWH, BUJ KaK CHCTEMATHYECKYIO
KaTEeroOpHIo M KaK Pe3yJIbTaT dBOJIOIUY;

. YCTaHABIIMBATh CBS3b CTPYKTYPBI U CBOMCTB SKOCHCTEMBI;

* COCTaBJIATH CXEMBI IIEPCHOCA BEINECTB M DHEPIrHM B JKOCHCTEME (CETH IHUTaHUsA),
MIPOTHO3UPOBATH MX U3MEHEHUS B 3aBUCUMOCTH OT H3MEHEHUS (PaKTOPOB CPEIbI;

*  apPryMEHTHPOBATH COOCTBEHHYIO TIO3HIIMIO TI0 OTHOIICHHIO K YKOJIOTHYSCKUM MTPoOIeMaM 1
IOBEJICHUIO B IPUPOJIHON CpELIE;

* 000CHOBBIBaTh HEOOXOJWMOCTh YCTOWYMBOTO pA3BUTH KaK YCIOBUS COXPAHCHHUS
ounochepsr;

* OICHUBATh IPAKTHYECKOEC M JTHUYECKOE 3HAYCHHUE COBPEMCHHBIX HCCIICIOBAaHUN B
OHMOJIOTUH, MEUITHE, YKOJIOTHH, OMOTEXHOIOTHH;, 000CHOBBIBATH COOCTBEHHYIO OLICHKY;

*  BBIABIATH B TEKCTE OMOJIOTMYECKOTO COJIEP)KaHUs MPOOJIeMy W apryMEHTHPOBAHHO €€
OOBSACHATH;

* MpeACTaBIATh OMOJOTHMYECKYI0 MH(OpMalNio B BUAE TEKCTa, TaOIHUIIBI, CXEeMBbI, rpaduka,
AuarpaMMbl u aciaTtb BBIBOJbI Ha OCHOBaHUU MpCACTAaBJICHHBIX
JIAaHHBIX; TPe0Opa3oBbIBaTh rpaduk, TaONHIly, AWArpaMMy, CXEMy B
TEKCT OHOJOTHYECKOTO COJIePIKaHNUA.

BbinyckHUK Ha NPOGUIBLHOM YPOBHE MOJYYHUT BO3MOKHOCTH HAYUUTHCS:

* OpraHM30BBIBaTH M TPOBOAMTH WHAWBUIAYAIBHYIO HCCIEIOBATEIBCKYIO NESATEIBHOCTH II0
Owosmornn (MW pa3padaThiBaTh WHIWBUIYAIbHBIA TPOEKT): BBIABUTATh THIIOTE3HI,
IUIaHUPOBaTh paboTy, OTOMpaTh M MpeoOpa3oBBHIBATh HEOOXOAMMYI HH(OpMAIHIO,
IPOBOJUTH SKCIIEPUMEHTHI, MHTEPIPETUPOBATh PE3yJbTAaThl, JIEJaTh BBIBOABI Ha OCHOBE
HOJTyYEHHBIX Pe3YyIbTAaTOB, IPECTABIATH MPOAYKT CBOUX HCCIIEIOBAHUIA;

*  MPOTHO3UPOBATH MOCIEACTBHS COOCTBEHHBIX UCCIEOBAHUM C YUETOM ITHUYECKUX HOPM U
9KOJIOTHYECKUX TPEeOOBaHU;
*  BBIIENATH CYILECTBEHHbIE OCOOCHHOCTH >XHU3HCHHBIX IMKIJIOB IMPEICTABUTENEH pa3HBIX

OTACIOB paCTeHI/II\/’I U THUIIOB )KNBOTHBIX, I/1306pa)KaTI> LUKIIbI Pa3BUTHUA B BUIC CXEM;



* aHaJIW3WPOBATh W WCIOJIH30BAaTh B PEIICHUH Y4YEOHBIX M HUCCIICIOBATEIBLCKHX 3a1ad
UH(POPMAITHIO O COBPEMECHHBIX UCCIICIOBAHUSIX B OMOJIOTUN, METUITUHE ¥ SKOJIOTHH;

*  apryMEHTUPOBATH HEO0OXOIMMOCTh CHHTE3a €CTECTBEHHO-HAYYHOT O u
COLIMOTYMaHUTAPHOTO 3HAHUS B 3M0XY WH(GOPMAIIMOHHON ITUBUIIH3AIINH;

* — MOJCIMPOBATh W3MECHECHHE DKOCHCTEM IIOJI BIHMSHHEM PAa3IMYHBIX TPYII (aKTOPOB
OKpPY’KarollleH cpepl;

¢ BBUBJIATH B IIPOLECCE HCCIIEAOBATEIBCKOM JIESATCILHOCTH IIOCICACTBUS AHTPOIIOTCHHOI'O
BO3,I[CI>'ICTBI/I5I Ha OKOCHCTEMBI CBOCro pe€ruoHa, mnpeajlaratb CIIOCOOBI  CHMIKEHMS
AHTPOIIOTCHHOT'O BO3JCHUCTBHUS Ha 9KOCHCTCMBI,

* HCIOIB30BATh NpUOOPETEHHBIC KOMIETEHIMHM B IPAKTUYECKOM JESTENbHOCTH WU
TIOBCEIHCBHO KHU3HHM, AJI NpUOOpETEeHHs OIbITa ACATCIIBHOCTH,
MpeIECTBYIOIIEH

po(heCcCHOHANTLHOM, B OCHOBE KOTOPOU JISKUT OMOJIOTHS KaK yu4eOHBIN TIPeIMET.

MeTtanpeaMeTHblIe pe3y/bTaThl 00y4eHHs

VYyamuecs N0IKHBI yMETB:

1)  oBHIajeHUEe COCTaBIAIOIIMMHU MCCIEIOBATENbCKOM M IMPOEKTHOW JEATeNbHOCTH,
BKJIIIOYass YMEHMS BHJETh MNpoOJIeMy, CTaBUTh BOIIPOCHI, BBIIBUTATh T'HIIOTE3bI, J1aBaTh
OTIpeNieNIeHUs] TIOHATHAM, KJacCH(pUIMPOBaTh, HAOIIOAATh, TPOBOJUTH SKCIIEPUMEHTHI, JIENaTh
BBIBOJIbI U 3aKJIFOUEHMS, CTPYKTYpHUPOBaTh MaTepua, o0bsICHATh, 10OKa3blBaTh, 3aILUIIATh CBOU
uJey;

2)  yMeHus paboTaTh C pa3HbBIMH MCTOYHUKAMU OMOJIOrMYECKON MH(pOpMalMu: HaXOIUTh
Ouosiornyeckyro  MHQopManuio B pa3IMYHBIX =~ MCTOYHHMKaXx  (Tekcre  ydeOHHKa,
HAYYHOTIOMYJISIPHOM TUTepaType, OMOIOrMYECKHX CIOBApsAX M CIPaBOYHHMKAX), aHATM3UPOBATh U
OLIEHUBATh MH(OPMALIKIO, TPE0OPa30BbIBaTh HHPOPMAIUIO U3 OHOM (GOPMBI B JPYTYIO;

3)  cnocoOHOCTh BHIOMpATH IIEJIEBBIE W CMBICIOBBIE YCTAaHOBKM B CBOUX JCHCTBHSX M
MOCTYNKAX 110 OTHOILEHUIO K JKUBOH MPUPOJE, CBOEMY 3/10POBBIO U 3/I0POBBIO OKPYKAIOIINX;

4)  yMeHHus aJleKBaTHO UCIOJb30BATh PEUEBbIE CPEJCTBA Ul AUCKYCCUM U apryMEHTalllH
CBOEH NO3ULIMH, CPABHUBATH Pa3HbIe TOUKH 3PEHUS, ApIyMEHTUPOBATH CBOKO TOYKY 3pEHUS,
OTCTauBaTh CBOIO MO3UIIMIO.

JIMYHOCTHBIE pe3y/ibTAThl 00yYeHUs:
1) peain3ali 3TUYECKUX YCTAHOBOK IO OTHOIICHHUIO K OHOJOTHYECKHM OTKPBITHUSM,

UCCJIEJOBAHUAM U UX pE3yJIbTaTaM;
2)  Tpu3HAHMA BBICOKOM LIEHHOCTH JXM3HU BO BCEX €€ IMPOSBIEHUSAX, 3J0POBbSI CBOErO U
NPYTHUX JIIOJIEH, pealu3aluy YCTaHOBOK 3/10pOBOT0 o0pasa jKHU3HH;

3)  chopMHPOBAHHOCTH MTO3HABATEIBHBIX MOTHBOB, HAIIPABJICHHBIX HA ITOJy4YCHHE HOBOTO
3HaHHA B 00JacTH OHMOJIOTHMHM B CBs3M ¢ Oynymied mpoecCHOHANbHOW NeSTETbHOCTHIO HIIH
OBITOBBIMH ~ TpOOJIEMaMH, CBSI3aHHBIMH C  COXPAaHEHHEM COOCTBEHHOTO 370POBbS |
9KOJIOTMYECKON OE30MaCHOCTH.



2. Conep:xkanme
Coaep:xaHue mporpamMmsl
10 ka1
1. Bengenue (4 u.)

[Ipeamet GuorexHonorus. Uto mzydyaer OMOTEXHOJOTHSI. MeCTO TaHHON HAayKHW B CHCTEME
Hay4YHBIX orpacieii. Meroapl OHMOTEXHOJOTHHM: TEHHAs W KJICTOYHASHH)KCHEPHS,
coMaTU4ecKas THOpUIn3aIus, KIOHUPOBAHUE, MAHUITYJISIIUNA C TCHETUYECKUM MaTEPHATIOM.
Hcropuueckas cripaBka.

IIpakTyeckue padoTnl

Ipaxmuueckas paboma Nel. « Cmpoerue baxmepuaibHoU, pacmumenbHOU U HCUBOMHOU
KIeMOK».

Ipaxmuueckasn paboma Ne 2. «IIpokapuomuyeckue Kiemxu.»
Ipaxmuueckas paboma Ne 3. «H3yuenue niecruesvix epu6os (benas u cusas niecems)y.

Ipaxmuueckas paboma N 4. « Fzyuenue Oposicicesblx Kiemoky.

2. OcHoBbl MukpooOuoJorum (12 4.)

[Tonstre o monekynax u kieTkax. Opranmdeckue BemiecTBa kieTku. CTpoeHue U (QyHKIINH:
yIICBOMBI, JUNUABIL, O€NKW, HYKIEHHOBBIE KHCIOTHL. DepMmeHTHl. ['eHeTHYecKuii KoI.
buocuntez Oenka. baxrtepumn. CrtpoeHnue OaxkTepuaIbHOU KJIETKH, (bopMbI
Oaktepuii. CriopooOpa3yrormye OakTepuu: OAmMIIbl U 3Ib(OOPMBI. KusHenesaTeabHOCTD
Oaktepuii. ['puObI, MX CTpOEGHHME U >KU3HENEATEIbHOCTh. JlpoXkeBas kieTka. bakrepuu u
rpuObl Kak 00BeKThl OuoTexHosoruu. CTpoeHHe KIETOK MHUKpoopraHu3mMoB. CpaBHEHUE
KJIETOK 3YKapuOT U NMPOKAPHUOT.

3. Un:keHepHasi 3H3uMoJI0rHs (4 4.)

CuHTe3 BaXHEWIIMX MPOAYKTOB, KaK KOPMOBOH Oe€lok, pa3HOOOpaszHble (EpMEHTHI,
BUTAMUHBI, aHTUOMOTUKH, OPTaHUYECKUE KUCIOThl. 3HAYEHUE B JKU3HHU YeJIOBEKa, METUIIMHE,
CEJIbCKOM XO35IMCTBE.

4. Knerounas nH:keHepus (8 4.)

PaznuuHble MeTOABI HWCMOJIB30BAHMSI MCCIENOBAHUM C TOJOBBIMM M COMATHYECKUMU
KieTkamMu. KyJlbTypbl KJIETOK M TKAaHEH pACTEHUW W KUBOTHBIX. [lepecagku BbIIEICHHBIX
T€HOB OJHUX OpPraHU3MOB B KIJIETKH JApyrux opranu3moB. CeleKIMOoHHbIe padoThI,
HamnpaBlieHHbIE Ha OBICTPOE CO3/IaHHWE HOBBIX COPTOB PACTEHUW M TMOPOJA KUBOTHBIX.
HckyccTBeHHOE pa3MHOKEHHE KJIETOK C IENbI0 TMOJYyYeHUsS M3 HUX TKAaHEH M B3POCIbIX
oco0ell pacTeHWH © >KHUBOTHBIX. Kpuocoxpanenne. buorexnonornueckue
OCHOBBI )KMBOTHOBO/CTBA. [locneaHne 10CTUKEHUS B KIETOYHON UH)KEHEPUU.

5. I'eneTuyeckasi, WK reHHasi UH:KeHepus (6 4.)
3amaun M METOAbl T€HHOM WH)KEHEPUH, OCHOBAaHHBIE HA CO3JaHUU MCKYCCTBEHHBIX
FeHEeTUYECKUX MporpamMMm. PeKoMOMHAHTHBIE MOJEKYJbl U OpraHu3Mbl. BekTopsl mepeHoca

TE€HETUYECKON uHpopMaluu y pacTeHuil W >KUBOTHBIX. [lonydenue psna
MEIULINHCKUX BaKHEHIINX MpenapaTtoB (MHCYIMH, MHTEephEpoH). 3HAUCHHUE B
MEINLIMHE. CEJIbCKOM XO35HCTBE

Coaep:xanue nporpamMmsl 11 ki
1. Beegenue (6 4.)
buorexnonorus — HayKa, KOpPpEKTHpymollas OHOJIOTMYECKYI0 U I€HETUYECKYIO



nporpaMMy pa3BUTHsL opraHu3Mma. Llenp u 3amaum Kypca, METOIBI U OOBEKTHI
uccienoanus. buorexnonoruss kak cdepa Hayku U cepa NPOU3BOACTBA. 3apPOKICHMUS,
CTaHOBJICHUEC W Pa3BUTHEC HAYKH. BHOTEXHOJOTHS W €€ CBsA3b C JAPYTMMH HayKaMH.
KomMmMepueckne acnekThl OMOTEXHOJIOTHH.

CoBpeMEHHOE COCTOSTHUE, MPOOJIEMBI, U TPAKTHUYECKHUE TOCTHIKECHUS OHMOTEXHOJIOTHH
B pCIICHWU  AaKTyaJdbHBIX BONPOCOB  YENOBEUECTBA: MHUIIEBBIX  PECYpPCOB,  POCTa
HApOJOHACEIICHHUS, 3/I0POBbsSI YEJIIOBEKA, OXpaHbl OKpPYXKAroImel cpenbl. buorexHomorus B
pasauYHBIX cepax ACATETLHOCTH 4YeJlOBEKa: B IPOMBIIUICHHOCTH, CEIBCKOM XO3SHMCTBE,
MEAMIIMHE, OJKOJOTHMH U KocMoce. KIeTOYHO-MONEeKyNIspHbIE OCHOBBI OHMOTEXHOJOTHH.
Kietka — UCTOYHWK pealu3alud TeHETUYECKOW MporpaMMbl. MOJNEKyIsSpHbIE UCTOYHUKH
TCHETHYECKOTO amnmaparta. [IpupojHbIe JETEPMHHAHTHI TCHETHYECKOTO IOBeJACHHUS. [ CHBI:
MOJIEKYJISIpHAsE OpraHu3alus U O0COOCHHOCTH (PyHKIHOHUpPOBaHUS. DEPMEHTHI T€HETHUECKOTO
ammapara.

buorexHonormueckue pecypchl OpraHU3MOB: TOHATHE W Kiaccubukamus. [lytu
U BO3MOXXHOCTH H3BJICYCHHS OHOTEXHOJOTHYECKOTO pecypca U3 pasIudHBIX ypOBHEH
OpraHu3alliil KMBOH  MaTepUU:  MOJICKYJIbI, KJETKH, OpraHu3Ma W  TOMYJISIHH.
buonorudeckas mporpaMmMa pa3BUTHS U TCHETHUECKUN MMOTCHIIMAI B PEAM3aIMA TeHETHICSCKIX
pPECYpPCOB OpraHu3Ma.

Jemoncmpayusi cXeM W PHUCYHKOB, WJUTFOCTPUPYIOIIUX METOIBI U

O0BEKThl ~ OMOTEXHOJOTUH, OCOOCHHOCTH  (PYHKIIMOHUPOBAHUS

KJIETOYHOTO M TEHETUYECKOTO ammapaToB y MPOKAPHOT U SYKAPHOT.

2. MakpoxieTrouHnasi Texnosaorus (8 4.)

Kynbprypa KIE€TOK MNpOKapHOT U JYKAPUOT: METOJOJIOTHUS M OCHOBHBIE TNPUHIUIIBL
VYcnoBus u mpaBuiia paboThl ¢ KyJabTypaMu KieToK. [luraTenbHble cpelibl: KaueCTBEHHBIM M
KOJIMYECTBEHHBINM cocTaB. MneHTuuKanus BUIOBOW MPUHAMICIKHOCTH KIETOK B KYJIBTYpE.
Knetka: noBeneHue B KyJnbType.

KiionanbHO€ MUKpOpPa3MHOXEHUE PpACTEHUM U €ro IMPEUMYIIEeCTBO. ITallbl U METOJIbI
KJIOHAJTBHOTO MHUKPOPAa3MHOKEHHUSI pacTeHHil. TexXxHWKa KyJIbTUBUPOBAHUS

pPaCTUTENBHBIX TKAHEH Ha Pa3HbIX ATAMax KIOHAJILHOIO MUKPOPA3MHOXKEHHS U €r0
MEePCIEKTUBBI.

OMOpHOKYIbTYpa B MEIUIIMHE | KUBOTHOBOJACTBE. KynbTHBHpOBaHUE ramMeT U 3MOPHOHOB
JKUBOTHBIX U 4YeloBeKa. MeToapl U CPOKH KYJIbTHBUPOBAHUSI.
DxcTpakoprnopanbHoe oronoTBoperne ramet (OKO). 'enetnyeckoe U TeHHOMH)KEHEPHBIE
METOJIbl JACTePMUHAINH IOJIA.

Co3manne KpuoOaHKa IITaMMOB W JIMHUW KJIETOK KOJUICKIIMHA KIETOYHBIX KYJBTYD.
TeopeTnueckue  acmekThl HHU3KOTEMIEPATypHOM  KOHCEpBAllMM  KJIETOK.

Oco0eHHOCTH KPUOKOHCEPBAIIMN KJIETOK B 3aBUCHMOCTH OT BUJOBOW MPHUHAAJIEKHOCTH.
PeanuMarimonHoe KyJIbTUBHPOBaHNE (PEKYJIbTUBUPOBAaHKE) KIETOK. OCOOCHHOCTH
KPUOKOHCEPBAIIMM KJIETOK B 3aBUCUMOCTH OT OT BHUJOBOW TNPHUHAICKHOCTH.
PeanumarimonHoe KyJIbTUBHpOBaHHE (PEKYIbTUBUPOBAHUE) KIETOK. HHU3KoTEMIepaTypHBIii
0aHK TaMeT W 3MOPHUOHOB M MPOOJIEMBI €T0 KIMHUYECKOTO IPUMEHEHHUS.

Kinerounas cenexuus. Cenexkius KIETOK paCTEHUN, d)KUBOTHBIX U YeJIOBeKa. MeTo1bl KJIETOUHOU
cenekuun. OTOOp YCTOWYMBBIX KJIETOK: U3 CYCIEH3MOHHBIX KYJIbTYp, ITOBEPXHOCTHO
KYJIbTUBHPYEMBIX KAJIYCHBIX KIIETOK, KYJIbTYphl MpoToruiactoB. CTaOUIBbHOCTh MpH3HAKA
ycroitunBocTU. OIIEHKA U CENEKIHUs MOCe PEeKyIbTUBUPOBaHUA KIeTOK. OlleHKa KayecTBa
ramet 3MOproHOoB. Ceneknus 1 0TOOp ramMeT U SMOPHOHOB.



MIEPCIEKTUBBl  HUCIIOJIB30BaHUA.  buoslorndeckue  MNPEANOCBUIKA I HCIOJIb30BaHUS
METOJIa TPAHCIUIAHTAlMM  3MOPHMOHOB JKMBOTHBIX U YEJIOBEKA.
OMOpHOTPAHCIUIAHTAIIMOHHBIE TEXHOJOTMM B MeIUIUMHEe TMpu Oopbde ¢ OecriogueM.
Buonornueckue u (U3MOIOTHUECKUE POJUTETU IPH  TPAHCIUIAHTAIUA SMOPHOHOB.
CaMKa pelMIMeHT: MOCTOSHHBIM U MPOMEXYTOUHbIM. BiusHue MarepuHCKOro
s¢¢exra Ha hopMUpOBaHHE OMOIOTMYECKUX KA4EeCTB M TPAHCIUIAHTATOB.
«PenponykTuBHas ~ IAaCCUBHOCTBY: MEXaHu3M,  KOHTPOJUPYIOIIMK  HOPMY
oBysAnuu. Cynep oByJIMPOBAaHHBIA (DOJIIMKYJIOT€HE3 M YpPOBEHb CYNEPOBYJIALIUU.
DK30rOPMOHBI  KaK CTUMYJISITOPbI POCTa M PA3BUTHUS JOMOJHHUTEIBHBIX (DOIITHKYIOB
SIMYHMKA.

CHHXpOHU3aLKs TOJIOBBIX IUKJIOB MEXKIY JOHOPAMHU U peLUNAeHTaMu. MIcKyccTBEeHHOE
OCEMEHEHUE: NOIy4eHUE, OLICHKA U XpaHeHue criepMsl. [IpaBuiia oceMeHenust
CyNEpPOBYIMPOBAHHBIX CAMOK-J0HOPOB.

Mertoapl  TpaHciutaHTauu  AMOpHOHOB.  DakTopbl, BiausomUe Ha  3PPEKTUBHOCTh
TPaHCIUIAHTAllUd SMOpPUOHOB. BhIMbIBaHME Ha 3(PPEKTUBHOCTh TPAHCIUIAHTALUU SMOPHOHOB.
BbiMbIBaHME  3MOpPHOHOB U BBIMBIBAEMOCTh  AMOpHOHOB. B3aumopeilcTBue  Mexmy
CYNEPOBYJIUPOBAHHBIMM  OOLUTAMU (BBIMBIBAEMBIMH, OMOJIOTMYECKH IOJHOLIEHHBIMH) U
NPYKHUBIIUMHCS SMOPHOHAMU TPU TpaHCIUIaHTAlMKU. DaKTOpHI, BIUAIOLINE HA TPUKHBAEMOCTh
SMOpHOHOB. MeTo/bl OmpeeseHns MPHKUBISIEMOCTH SMOPHOHOB. B3aummoneiicTBue Mexmay
JIOHOPOM, SMOPHUOHOM, PELIUITUEHTOM U TPAHCIUIAHTAHTOM IPU TPAHCIUIAHTALUH.
JlaboparopHble pabOThI

Hemoncmpayus cxem, TaOJIUI] U PUCYHKOB, WJUTIOCTPUPYIOLIUX MOBEJCHUE KIETOK B KYJIBTYpe
B 3aBUCUMOCTH OT METOJAOB M METONOJIOTMM, OCHOBHBIC IIPUHLUIIBI CEJIEKLUUU KIETOK
pacTeHuil, ’)KUBOTHBIX U YEJIOBEKA U METOJIbl TPAHCIUIAHTALIMY IMOPHOHOB.

3. MuxkpoxJjeTouHasi TexHoJorus (8 4.)

buonornueckne ©  HAYYHO-TEXHHYECKHE TPEINOCBUIKH  JUISI MUKPOKJICTOYHBIX
TEXHOJOTHMIl B PpacTEHUEBOJCTBE, >KMBOTHOBOJACTBE U MeauluHe. Merton
rUOpUAM3AIIMY COMAaTUYECKUX KIETOK. 30HHABL. Aptedakthl. [MOpuaoMbl u
MOHOKJIOHAJIbHBIC AHTUTENA B TUATHOCTHKE WHQPEKIMOHHBIX Oone3ned. ['eHeTnueckas
Tp aHchopmanus KJIeTOK. KOMITETEeHTHOCTh  KYJBTYp CEIbCKOXO3SHCTBEHHBIX
KIETOK K BOCIPHATHIO YY>KE€pPOJIHOU reHeTuueckoil napopmarmu. ['enernyecku
MapKUPOBAHHBIC MyTAHTHBIC KJICTKH.
OMOpuounxkeHepusi. OCHOBHbIE NPUHLUIBI KOHCTPYMPOBAaHUS TEHOTUIIOB pACTeHHH U
KUBOTHBIX. MUKPOXUPYPTUUECKUE MAHUITYIISIIIMM Ha YPOBHE MOJIEKY. TpaHCTeHHBIE )KUBOTHBIC
— JIOHOPBI BHYTPEHHUX OPTraHOB [UIS TEPECaKd YeIIOBEKY.

Muxkpoxupyprudeckue MaHUITYJISIIUN HA YPOBHE KJIETOK. MOHO3UTOTHBIE OJM3HEIBI.
XvMepHble UHIUBUAYYMBL. THUIBI XUMep U UX moiyuyeHue. KieTouHnsle MapKepbl B XUMEPHBIX
cucteMax. MUKpOXUPYpPTUYECKHE MAaHUTYJISIIIUU Ha ypoHe snep. KiionmpoBanue
OpraHu3MoB. MeTo/abl NOJy4YeHUsi KIJIOHOB. TpaHCIUIaHTaLUs siiep U PEKOHCTPYHUPOBaHUE
KJIeTOK. [lepcreKTUBbI M O rpaHUYEHUs] TEXHHUKHU TPAHCIUIAHTALUU szep.

KionupoBanue ¢ UCTHOIB30BAHUEM  COMATHYECKHX KIeTOK. [I[pumopananbHbie
3apoxpimieBbie  KieTku. DeranmbHbie ¢GuOpobnacTel. KileTku B3pocioro opranus3ma.
buonorus kmoHUpPOBaHHBIX MHIWBUIAYYMOB. [lapTeHOreHeTHUECKOe Pa3sMHOKEHUE KUBOTHBIX.
OMOpHOHaNbHBIE CTBOJIOBbIE KIETKM B OHOJIOTMM M OHMOTEXHOJOTMH. XapaKTepUCTHKA
AMOPHUOHATIBHBIX CTBOJIOBBIX  KJIETOK (BCK), MOJIYYCHHBIX W3 SMOPHOIUICTA
MPEeIMMIUIAHTAllMOHHBIX SMOPUOHOB M MX KyJIbTUBHpoBaHHe. KOHTaMuHAIUS KYJIbTYp KJIETOK
YKUBOTHBIX MUKPOTUIA3MaMH U UX IIUTOTIATEHHOE JICHCTBUE.



Lemoncmpayusi CXeM U pUCYHKOB, WUTIOCTPUPYIOIIMX OCHOBHBIE ITPUHIIMIIBI KOHCTPYHUPOBAHUS
TE€HOTHUIIOB PACTEHUH U KUBOTHBIX

4. PexomOunanTHas JJHK (4 4.)

@epmentel P/IHK. PecTpukrassl B MOJEKYJISPHOM KIOHHUPOBAaHMU M KapTUPOBAaHUU
cermentoB JIHK. Homenknarypa mms MR-cuctembl um ux ¢epmenroB. OcobeHHOCTH,
XapakTepHble JUIsl (EpMEHTOB pPECTpUKIMM. MeTunazbl — XapakTepHble s (EepMEHTOB
Monubukaruu. [lnuMepassl — QepMeHTbI, KaTaaU3UpYyIOIIUe NOJYKOHCEpBAaTHBHBIN CHHTE3
HoBbIX 1ienedd JIHK. PHK-3aBucumsbie JIHK-mommmepassl. Jluraza kak ¢hepMeHT JIMUTHPOBAHUS.
MexaHu3M JIMTUPOBAaHUS «JIUIKUX» U «Tynbix» KoHoB JIHK.

Uyxepoanas JHK (yJHK). Hanuuue monnoit mupopmanmu o rese, NpeaHa3HaAYCHHOTO

JUIIKJIOHUpOBaHusA, - BaxHoe ycnoBue qiua noaydenus uwJ[HK. Makpoctpykrypa
JAHK.

Pectpukimonnas kapra JIHK: npunmuner  moctpoenus.  Mukpoctpykrypa  JIHK.

CexkBeHMpOBaHME — METOJ ONpENENEeHUs HyKiaeoauaHod nocneposarensHocty JIHK.
Merons! cekBennpoBanusa  JITHK. Ocobennoctu CEKBEHUPOBAHUS
MEJIKO-, cpeaHe-, 1 KpymHO(GpParMeHTHBIX JHK. MonekynspHas u

XpOMOCOMaJIbHAs JIOKQJIM3allUsg I'eHa B TreHoMe. Yueno Komui reHa B TEHOME: METObI
onpeneneHuss. McrouHuku w MeTtonael  nomydyeHus ugyxkepoaHoro JIHK: renomuas,
cunreretnyeckass U komruiementapuas JIHK. Ilomumepasnas nennas peakuus (ITL[P).
Bexropnas /IHK (BexTop). BekropHble pupoaHbIE HCTOUHUKH. METO/1bl MTOJIy4€HUsI BEKTOPOB.
Knaccupukanus BEKTOPOB B 3aBUCHUMOCTH oT IIPOUCXOKICHHUS, €MKOCTH
BCTpauBaeMoro (parmMeHTa, CUCTeMbl XO35MHa M mNpoduias wucrosb3oBaHus. TpebGoBaHus,
OpeIbsBIseMble K BEKTOpYy. VICKycCTBEHHbIE XpOMOCOMBI — OaKkTepui, JpOACKEH WU
yenoBeka. OcCOOEHHOCTH, XapakTepHble JJIi HCCKYCTBEHHBIX XpoMocoM. TpeOoBanus,
OpeabsaBlIsieMble K HCKYCCTBEHHBIM XpoMocomaM. bubnmorexka reHoma. Tumbl O6uOnnoTex
reHoMa. OCOOCHHOCTH, XapaKTepHbIe NI OUOIHOTEK TeHOMA.

buorexnonornueckas cymHocts PJIHK: MonekynspHoe CTpoeHUE, OCHOBHBIC IPUHIIUIIBI
KOHCTPYUPOBAHMUsS,  OCOOCHHOCTH  (YHKUMOHMpPOBaHUS M npuMmeHeHus. Cucrema
«XO3SIMHBEKTOP» U TpeOOBaHMUsI, IpeIbsABIsIeMble K X03uHy. VaeHTudukanus 1 oroop KIETOK C
PJIHK. Knonuposanue P/IHK.

besonacHocTbio. ['eHHO-MHXKEHEpHBIE KOHCTPYKLUMHM W HUX BIUSHUE Ha T'€HETHYECKOE
pasHooOpa3ue. MexXIyHapOAHbI  KOHTPOJIb W MEXIYHapOJAHOE  peryJupoBaHHE B
00JacTH MOJIEKYJISIPHBIX TEXHOJIOTUH U HCIIOJIb30BAHMSI T€HETUYECKH MOJU(DUIMPOBAHHBIX
OpPraHU3MOB U IIOJIyYE€HHUS U3 HUX POJYKTOB.

Jlemoncmpayus cxem, WILTIOCTPUPYIOIINX OCOOCHHOCTH KOHCTPYHUPOBAHUSI T€HOB i Vitro u nx
(YHKIIMOHMPOBAHUE B MUKPO- M MAaKpOOPTaHU3MaX.

5. PekoMOuHAHTHBIH 010K (24.)

buorexHosorudeckass CymHOCTh PEKOMOMHAHTHOTO Oelika: OCOOCHHOCTH  IOJIyYCHHS,

¢yHKIMOHMpOBaHUs U mnpuMmeHeHus. Kietka — «MuHu-pabpuxa» A
IPOU3BOJCTBA PEKOMOMHAHTHBIX OeNKOoB. buorexnonorus B MUKpPO-
MakpocucreMax. MonekyIapHO-OMOJIOTHYECKUEN  HAyYHO-TEXHUUYECKUE IPEANOCHUIKH B

NOJYYEHUU PEKOMOMHAHTHBIX MOJIEKYJ M TPAHCT€HHBIX HMHIUBUAYYMOB. 3HAu€HUE U
NEPCIEKTUBHI UCIIOIB30BaHUSl  PEKOMOMHAHTHOTO Oenka B~ MEAMLUHE,

(dhapmaxosoruu, JTUETOJIOTUH, PACTEHUEBO/ICTBE, KUBOTHOBOJCTBE M BeTepuHapuu. ['eHHas
UH)XeHepusi O0enkoB M (gepMeHTOB. MHAyIMpOBaHHBI MyTareHe3 Kak METOJ IOJy4eHUs



OenKOB ¢ 3aJaHHBIMU cBOMcTBaMHU. Crenuduyeckie 3aMeHbl B KJIOHUPYEMbIX T'eHaX.
Jemoncmpayusi cxeM W PHUCYHKOB, WUTIOCTPHPYIONIMX dTambl padOT MPH TEXHOJOTHH H
PEKOMOMHAHTHOTO OEJIKa.

6. bnorexHoJI0rusi MUKPOOPraHU3MOB (2 4.)

Mertonst BBenenus PJIHK B renom Gaktepuii. PekoMOMHAHTHBIN O€TIOK, MOTy4aeMbIil U3 KIETOK
Oaktepuii. baktepun E.coli kak CUHTE3aTOp SHIOHYKJIEa3 PECTPUKIMHU. XUMEpPHbIEe OCIKH U
UX  T[PUMEHEHHE. Crabunu3anus OeIIKOB B MPOKAPUOTUYECKHUX CHCTEMax.
bakrepuanbnsiii «remornooun». Uaterpamus JJHK B xpomocomy Gakrepuid. [lytu moBbimeHus
a¢dextuBHOCTH cekpeunu. [lomydyeHue OONBIIMX KOJIUYECTB PEKOMOWHAHTHBIX OEIKOB.
MeTtabonnueckas neperpyska.

PekoMOMHAHTHBIE =~ MHUKPOOpPraHW3MBI C  HOBOM  ()EpPMEHTATHUBHOM  AKTHBHOCTHIO.
[TpoMbInieHHass TEXHOIOTHUS OENKOB C TIOMOIIBID PEKOMOWHAHTHBIX MHKPOOPTaHU3MOB.
PexomOMHAHTHBIE MEKPOOPTAHU3MBI B (hapMaKOJIOTUU U METUIIUHE.

7. buosorusi MaKpoopranusmos (4 4.)

PexomMOMHaHTHBIA O€JIOK, TOJy4aeMbIi W3 KIETOK NIPOXOKEW, aCTEHUHW | IKUBOTHBIX.
buortexHonorust pacTeHM W OMOTEXHOJOTHS KHUBOTHBIX. MHKPOKIETOYHBIE TEXHOJOTUU
IIPH TOTYYCHUH TPAHCTCHHBIX HHIWBUIYYMOB. TpaH(popMallvs TeHHBIX KOHCTPYKIIHA B TEHOM
pacTeHHil U )KMBOTHBIX: METOJIOJIOTUS U OOIINE MPUHIIUIIBI.

TpaHCreHHbIE WHIUBUIYYMBI, TEXHOJIOTUSI T€HETUYECKOW MHKEHEPUU
MaKpOOPraHW3MOB. DTalbl MOJYYEHUs TPAHCTEHHBIX NHINBUIYYMOB. MeTobI
TpaHchopMaIuu KIETOK pacTeHUH 1 )KkUBOTHBIX. DKcnpeccus u/IlHK B renome pactenuit u
JKUBOTHBIX. TpaHCTEHHBIE PACTCHUS U KUBOTHBIE C KOPPEKTUPOBAHHBIMU CEJIEKIIMOHHBIMU
npu3HakaMu. TpaHCTeHHbIE HHIMBUIYYMBI KaK OMOPEaKTOphl. bHOIOTHS TpaHCTEHHBIX
VHJIMBHU1YYMJIB.

MeTo 161 GMOTEXHOJIOTUH B U3yYEHUH r'eHoMa yesioBeka. KapTupoBanue reHoma yenoBeka.
MonekysipHas JMATHOCTHKA TeHETHYECKHUX 3a0oneBanuii. KiloHupoBaHue maToreHoB
YEJI0BEKa.

NMMyHOOMOTEXHOIOTHUSI. NMMyHOOMArHOCTUYECKHI KOHTpPOJIb MeToAaMu
OMOTEXHONOTHH. BUOTEeXHOIOTUYECKHE TpenapaTbl aKTUBHOTO W TMACCHBHOTO HMMMYHHUTETA.
I'ennas Ttepanms. Meroasl TeHHON Tepanuu. TepanuBTHYEKHE BEKTOPBI U TEPANIEBTHYECKHUE
TeHbl: OCOOCHHOCTH KOHCTPYHUPOBaHHMS U (PyHKUMOHUpOBaHUSA. Koppekius TeHeTHYeCKUuX
nedeKToB MeToAaMH OMOTEXHOJIOTHH.

Memoncmpayuss  cxeM, TaOMUIl W  PUCYHKOB,  WUIIOCTPUPYIOIIUX  TEXHOJIOTHIO
TEHETUYECKOM WHKEHEPUM PACTEHUMHM M JKUBOTHBIX, METOJAbl TIE€HHOM Tepanmuu B
JIeYEHUH MOHOT€HHBIX 3a00JIeBaHU YelloBeKa, OMOJIOTHIO TPAHCT€HHBIX HHANBUIYYMOB.



3. TemaTndeckoe NJIAHUPOBAHME,

B TOM 4HCJIe ¢ Y46TOM padoyeil MporpaMMbl BOCIIUTAHUSA

Ko Ko
LT I
e Tema u Ne uae 3amaun BOCIIMTATEIHFHOM
Ne Paznen CTB CTB
o o JIeSITSIIbHOCTHU
yac yac
OB OB
10 xknacc — 34 yaca
Bsenenue 1. Ilpeamer GHOTEXHOIOTHSL. 1 I'paxxpancko-maTpruoTHYECKOE:
Yro n3ydact OMOTEXHOJIOTHUSL. BOCIIUTAaHHWE  yBaKCHUS K
4 2Mecto jammoli  Hayk# B mpaBam, CBOOOJaM 1 00sI3aHHOCTSIM
CHCTEMe HAYMHEIX OTpacHei. 1 YyeJIOBEKa; -paslamne HPaBCTBEHHBIX
MIPEICTABJICHUM O JOJITe, YECTH U
3.Merozpr OMOTEXHOMOTHH: IOCTOMHCTBE; HpaBcTBEHHOE U
1 TCHHAsA 1 Kierounas | 1 JTyXOBHOE BOCITUTAHHE:
WHXXEHEPHSI. ~(hopMHpOBaHHe y
4.ComaTtuyeckas 00yJarouXCsi IEHHOCTHBIX
ruOpuan3ais, KIOHHPOBAHUE, MIPEICTABJICHUIN O MOPAJIH,
MaHHUITyJISHA C TeHeTHIeCKuM | | 00 OCHOBHBIX HMOHSATHSIX 3TUKU
MarepuaioMm.  Hcropuueckas
CIIpaBKa.
OcHoBBI S.IloHATHE O MOJNEKyIaxX | HpasctBenHoe U JIyXOBHOE
MukpoOno | 12 | kieTkax. Cmpoenue BOCIIMTAaHKE,  (OPMUPOBAHUE Y
JIOTHH. baxmepuanvhoil, 1 00y4armuxcs KOMIIJIEKCHOTO
pacmumensro u JHcugomHou MUPOBO33pPEHUSL. Bocnuranue
Ki1emok. Ilpaxmuueckasn [IOJIOKUTENBHOIO  OTHOIIEHUSA K
padoma Nel. TPYIy ¥ TBOPYECTBY, (POPMUPOBAHUE
6. Oprannyeckue BeIECTBA 1 |y oOydarommuxcs mpeacTaBaeHui 00
KIICTKH. YBOKEHUU K 4YEJIOBEKY TpyAa, O
7.Ctpoerne  u  QyHKIUM: LIEHHOCTU TpyJa MU TBOpYECTBA MJIS
YIJICBOJIbI,  JIMTMIUAIBI,  O€IKH | | maumOCTH, dopMHpOBaHKe
2 HYKJICHHOBBIC KHCJIOTBI. JHUAEPCKUX KAueCTB M Pa3sBUTHE
DepMEHTSI. OpPraHu3aTOPCKUX  CIOCOOHOCTEN,
8.I'eHeTnueckui Kou. 1 YMCHUSI pa60TaTI) B KOJJICKTUBE,
Buocunres Oenka. BOCIIUTaHHE OTBETCTBEHHOTO
9.Baxrepin. Crpocrue OTHomeHvI/Is{ K ocymeUCTBnﬂeMoﬁ
OaKkTepHaIbHON KJICTKH, TPYAOBOM - TBOPHCCKOH
bopmbl  Gakrepuii. Baktepun JesATenbHOCTH;  VIHTemnekTyanpHoe

3aIUIIA0TCSL.
Ilpoxapuomuueckue Kiemku
Ilpakmuueckasn paboma Ne 2

BOCIIUTaHUE, 370pOBbE cOeperaroliee
BOCIIUTaHue,  (OpMHUpPOBaHHE Y
00ydJarommxcs KyJIbTyphl 3[0pPOBOTO




10.Cniopoo0Opa3ytomue
OakTepuu: OaruIIBI u
316 OPMBL.

11.Ku3HenesaTeILHOCTD
OaxTepuil.

12.'pubb1, WX CTpPOCHHE U
KU3ZHENIEATEIbHOCTb.

H3yuenue nnecneswvix 2pudoe
(benas u cuzan naecews).
Ilpakmuueckaa paboma Ne 3.

13. H3yuenue Opoixrcircesvix
KJ1emoK. Ilpakmuueckasn
paboma Ne 4.

14. bakTepuu u rpuOBI KaK
00BEKTHI OMOTEXHOJIOTHH.

o0pa3a KHU3HH; dhopmupoBanue y
00y4JaromnuXcsi HABBIKOB COXPaHEHUS
3II0pOBbsI, COOCTBEHHOTO OBJIAJICHUS
310POBBE cOeperaromumMu
TEXHOJIOTHSIMH B Mpoiiecce 00ydeHus

15.Ctpoenue KJIETOK
MHKPOOPTraHNU3MOB.
16.CpaBHeHuE KJIETOK
9YKapUOT U MPOKAPHUOT.
NuxeHnepH 17.Cunte3 BOKHCHIIINX HHTennekTyalbHOE BOCIIUTAHUE:
as HIPOLYKTOB, TaKux Kak -(opMupOBaHUE OTHOIIEHUS K
SH3HMOJIOT KOpMOBOH benok, 00pa3oBaHUI0 KaK
st pasHoOOpasHble (epMEHTHI 00111eUeIOBEUEeCKOM LICHHOCTH,
18.Cunre3 BaKHEHIITHX BBIpAKAIOLIEICS B UHTEpeCce
MPOAYKTOB, TaKux Kak 06yqafoumxc51 K 3HAaHUAM, B
BUTAaMHHbBI, aHTHONOTHKH, CTpEMJICHUN K
o MHTEJUIEKTYaJIbHOM
19.Cunres BOKHEUIITUX Y y
OBJIQJICHUIO MaT€pUATbHBIMHU "
MIPOJIYKTOB, TaKUX KaK
JTyXOBHBIMU JIOCTH>KEHUSIMU
OpPraHUYECKHUE KUCIIOTHI.
YEeJI0BEYECTBA. Bocnuranue
20.3naueHue B KU3HU e ———
enoBeka, MCAUINHE, OTHOIIEHHUS K TPY/Ly ¥ TBOPUECTBY.
CEJIbCKOM XO3sIICTBE.
Knerounas 21.Paznuunbie METOBI HpascTBennoe 51 JIyXOBHOE
WHKEHE WCIIOJIB30BAaHUS HCCIENOBAaHUMN BOCITUTaHHUE:
pust C TIOJIOBBIMU U COMAaTUYECKUMU -popmupoBanue y
KJIETKaMH. o0y4aromuxcs LIEHHOCTHBIX

22.KynbTypbl KJIETOK M TKaHEH
pacTEHUH Y )KMBOTHBIX.

23.Ilepecanku  BBIAEICHHBIX
TCHOB OJHHUX OpPTaHM3MOB B
KJIETKU APYTUX OPTaHU3MOB.

24.CenexunoHHbIE paboTsl,
HarpaBJieHHbIE Ha OBICTpoOE
CO3/laHHE€  HOBBIX  COpPTOB
pacTeHuil ¥ TOPOJ JKUBOTHBIX.

25.UckyccTBeHHOE
pPa3sMHOXKCHUE KJIETOK C IIEIbIO
IMOJIYUCHHUSA H3 HHUX TKaHeld u

MPEJCTABICHUI O MOPAJIH,

00 OCHOBHBIX TIOHSTHSIX O3THUKHU
3nopoBbecOeperaroiiee BOCIUTAaHHE:
-popMupoBaHHE Yy OOyYaromUXCs
KYJBTYPBI 3J0POBOT0 00pa3a KU3HHU,
IICHHOCTHBIX TPEIICTaBICHHUH

0 (u3nIecKoM 3JI0pOBbE,
[EHHOCTH JTlyXOBHOTO "
HPABCTBEHHOT'O 3/IOPOBBS;
-popMHupoBaHHE Yy OOyYarOImUXCs
HABBIKOB COXpPaHEHUS COOCTBEHHOTO
3JI0POBBSI, OBJIAJICHUE
3JI0pOBbE coeperapmumMu




B3POCIBIX 0COOEH pacTeHWil u TEXHOJIOTUSIMU
KUBOTHBIX. B IIpOIeCCEe O0yUYECHHUS.
26.Kpuocoxpanenue. 1
27.bUOTEXHONOTUYECKUE 1
OCHOBBI JKHUBOTHOBOJICTBA.
28.Ilocneanue N1OCTUKEHUS B |
KJICTOYHOW WHKCHEPHUH.
I'ennas 6 HNHTennekTyalibHOE BOCIIUTAHUE:
WHXEHepU dbopMUpOBaHUE OTHOIICHUS K
s 00pa3oBaHMIO Kak
29. 3agaun ¥ METOABl T'CHHOM 1 00I1eYEeIIOBCUSCKOM LICHHOCTH,
WHXCHEPUU. BbIpaXkaromiecs B UHTEepece
00yyJaromumxcs K 3HaHUSIM
HpascTtBenHnoe u JyXOBHOE
BOCIIUTaHHE.
30.Co3nanre HMCKYCCTBEHHBIX 1 -opmupoBare y
TeHETUYECKUX MPOTPAMM. 00y4aro THHXCA TICHHOCTHRIX
MpEeJICTaBICHUNA O MOpay,
31.PexoMOMHaHTHbIE | | 06 OCHOBHBIX  TIOHSTHS
MOJICKYJIbl U OPTaHU3MBI. e ——
32.BekTopsl iepeHoca HHTemekTyalbHOE BOCIIUTAHUE:
TeHEeTHYECKOMN -(popMUpOBaHUE OTHOILICHUE I K
UHPOpPMALIUK Y pACTEHHH U 1 | oOpa3oBaHMIO Kak
KUBOTHBIX. o011eyenoBeyecKoil IIEeHHOCTH.
3nopoBbecOeperaroiiee BOCIUTAaHHE:
33.HonyueHue psiga -popMupoBanre y 0OydaroUIMXCs
BAKHEHIIAX TpenaparoB 1 | KyAbTYpbI 3J0pOBOro 00pa3a *KHU3HH,
(MHCYIMH, MHTEpEPOH). LEHHOCTHBIX TMPEeJCTaBICHUN
0 (U3MYECKOM H HPABCTBEHHOM
3JI0pPOBbE, dbopmupoBaHHe y
34.315aquI/Ie B CEJIbCKOM | | obyuaroumxcs HARLIKOR
XO3MCTBE, MCIIUIINHE. COXPaHEHHS COOCTBEHHOTO
3/10pOBBS.
Hroro 34 34
5 Tem. q q
11 kaacc — 34 yaca
Benenue 1.BHOTEXHOJOTHS KaK HayKa, HpasctBennoe u JyXOBHOE
BOCIIUTaHHE:

3apOK/ICHHUE, CTAHOBJIEHUE U 1
pa3BUTHE HAYKH.

2.bUOTEXHOJIOTHUS U €€ CBS3b C
JOPYTUMHU HayKaMH.

3.IlpakTHdeckue JTOCTHKEHUS
OMOTEXHOJIOTHH

-popMupoBanre y 0OydaroUMXcs
[IEHHOCTHBIX  TIPEJICTaBICHUH O
MopaJH,

OO0 OCHOBHBIX TTOHATHSX 3THKH
HuTennexTyanbHOe BOCIIUTAHUE:
-opMupoBaHue OTHOIIIEHUE K
00pa3oBaHUIO KaK

o01IeUeI0BeYeCKOM LICHHOCTH,




4.I'ensr: MOJIEKYJIIpHAs
OpraHm3anusi U OCOOEHHOCTH
(O YHKIIMOHUPOBAHUS.

5.0yt 3| BO3MOKHOCTH
W3BJICUCHUS
OMOTEXHOJIOTHYECKOTO pecypca
u3 pa3IUYHBIX YpOBHEM
OpraHU3aIMH )KUBOU MAaTepUHU

6.buonoruueckas mporpamma
pa3BUTHsI U T'eHETUYECKUH
HOTCHIUAIL.

BbIpaXKaroIIencs B HHTEpece
00ydJarmuxcs K 3HaHUSIM

Makpoxie 7.KynapTypa KIE€TOK MPOKapuOT HpascTBeHHOE U 1yXOBHOE
TOYHAS U DYKapuoT BOCTIMTaHHE: (DOPMHUPOBAHHE Y
TEXHOJIOT 00y4JaromuXxcsi KOMIJIEKCHOTO
8.KinonanbHOE pa3zMHOKEHUE
ust N MHPOBO33peHus. Bocrinranue
pacTeHui u ero
MOJIOKUTEIBHOTO OTHOLIEHUS K
MIPEUMYILECTBO.
TPYyZly ¥ TBOPUYECTBY:
9. KynbTUBUpOBaHUE TaMET U ~(hopMHUpOBaHHUe JIHEPCKIX
OMOPHOHOB  KMBOTHBIX W KayecTB, yMEHUSI  paboTaThB
genoBeka, DKO. KOIIEKTHEE,
10.0cobeHHOCTH HuTemiektyanbHOE BOCIIUTAHUE:
KPUOKOHCEPBAIIMU KIIETOK (hopMHpOBaHHE OTHOLICHHS K
1L.C 00pa3oBaHuIO
- CHCKINA KJICTOK KaKoOIIIeueI0BeYeCKOM
PacTCHUH, KHBOTHBIX " 3nopoBbecOeperaroIiee BOCIUTaHHE:
HAC/IOBCKA. -opMHupOBaHUE y O0yYAFOIIHXCS
12.bnorexHomnorus KYJBTYPBI 3J0POBOTO 00pasa >KU3HH,
TPaHCIUIAHTAllMd SMOPHUOHOB B LIEHHOCTHBIX TMPEJICTaBICHUN
JKHUBOTHOBOJACTBE U MECOIUIINHE 0 (1)H3H[I6CKOM 370pOBbE, O
13.buonoruueckue u LIEHHOCTH J1YXOBHOI'O U
(U3HONIOTHYECKHUE POTUTENN HPaBCTBEHHOTO 37I0POBBS;
IpU  TPAHCIUIAHTALIUU
SMOPHOHOB.
14.®akToppl, BIAMSIOLIME Ha
MIPIKUBAEMOCTh SMOPHOHOB.
Muxkpoxkie 15.Meton ruOpUAU3aH 3nopoBbecOeperaromiee BOCIUTaHHE:
TOTHaA COMaTHUYECKUX KJIETOK. -opmupoBaHKe y  0OydarOMmUXCs
TEXHOJIOT KYJBTYPBI 3J0POBOTO 00pa3a KU3HHU,

16.0OcHOBHbBIE TPUHLUIIBI
KOHCTPYUPOBaHUS T€HOTHUIIOB
pacTeHUH U KUBOTHBIX.

17.MOHO3UrOTHBIE OJIN3HELIBI.
XUMepHBIE UHIUBHTYYMBI.

18. Kinonupoanue
Opranu3MoB. MeToabl
II0JIy4€HUs KJIOHOB.

19. TpancmianTanus saep u
PEKOHCTPYHPOBAHUE KIIETOK.

IICHHOCTHBIX TPE/ICTaBICHUI 0
du3ugeckom 3/10pOBbE,
OLICHHOCTH  JYXOBHOTO H
HPABCTBEHHOT'O 3/IOPOBBS;
-opMupoOBaHUEe y 00yYArOIIHXCS
HABBIKOB COXpaHCHHUS
3JI0POBBS,
COOCTBEHHOTO OBJIAICHUE
JOpOBbecOeperaruMu
TEXHOJIOTHSIMH B Mporiecce 00ydeHus
HHTemekTyansHOe BOCITUTaHKE:
-popmupoBanue OTHOIIICHUEK




20.KnonupoBanue ¢
HUCITIOJIB30BaHUEM
COMAaTHUYECKUX KIIETOK.

21.ITapreHoreneTnyeckoe
Pa3MHOKEHHE KUBOTHBIX.

22.OMOpHoOHaNTbHbBIE
CTBOJIOBBIC KJICTKH B OHMOJIOTHUH
1 OMOTEXHOJIOTHH.

00pa3oBaHMIO KaK

00111eUeI0BEYEeCKOM LIECHHOCTH,
BbIpaXKaromiencs B HWHTEpece
oOydJalmuxcsi K  3HAHUSM, B
CTpEMIICHUHT K
UHTEJUICKTYaJIbHOMY

OBJIA/ICHUIO MaTePHUATbHBIMHU "
JTyXOBHBIMHU JIOCTHXKCHUSIMH
YeJI0BEUYECTBA, K JOCTKEHHIO

JIMYHOI'O ycrexa B JKHU3HU.

HpascTBenHoe u JIyXOBHOE
BOCIIUTaHUE: - (OPMUPOBAHUE Y
o0yyJaronuxcs KOMILUIEKCHOT'O
MHPOBO33pPEHUS Bocnuranne

MOJIOKUTEIPHOTO ~ OTHOIICHHUS K
TPYZly ¥ TBOPUYECTBY:

PexoMOuH 23.broTexHonornyecKas 3nopoBbecOeperatroiiee BOCIIUTAHUE:
aHTHas CYIIHOCTb PeKOMOHHAHTHOTO -popmupoBaHue y 00yYarommxcs
JIHK Oenka KyJbTYpPbI 3J0pOBOr0 00pa3a >KHU3HU,
24.3HaveHue U NepCreKTHBbI LIEHHOCTHBIX TpeJICTaBJICHUH
WCTIOB30BaHUS 0 (pM3UYECKOM  370pOBBE, O
peKkoMOMHaHTHOrO Oenka B LIECHHOCTH JTyXOBHOTO u
MeauiuHe,  (apMaKoJIOTHH, HPaBCTBEHHOTO 37I0POBBS;
JIMETOJIOTUH, PACTEHUEBO/ICTBE, -popMupoBanre y 0OydaroUIMXCs
KHUBOTHOBOJICTBE U HaBBIKOB COXpaHECHHUS
BETEpPUHAPUHU. COOCTBEHHOTO 3JI0POBBS,
25.BHOTEXHOJIOTHH B MHKPO- OBJIaJICHUE 3/I0pPOBbECOEpPEratoIUMU
MAaKpO CUCTEMaX. TCXHOJIOTHAMA
B IIpo1iecce 00yUueHus
WHTemiekTyanbHOe BOCIIUTaHUE:
-popmupoBanue OTHOIIICHHUE K
26.I'enHas HXEeHEepUsi OCIKOB 06pa3oBAHHIO KaK
H (hepMeHTOB. 00IIIeUeIIOBEYECKOI [IEHHOCTH,
BhIpaXkarolieics B UHTEpece
00y4JaroNIMXCsl K 3HAHUSIM.
PexomOun 27. PexoMOMHAHTHBI GeloK, HpaBcTBeHHOE M 1yXOBHOE
AQHTHBIN TOJTy4aeMblii u3 KIICTOK BOCIIUTaHKE: (POPMUPOBAHUE Y
6es10K OaKTepHii. 00Y4YaOIMXCs IIEHHOCTHBIX
28.PekoMOMHAHTHBIE NPE/ICTABICHHH O MOPATH.
3nopoBbecOeperaroliee BOCIUTaHKE:
MHUKPOOPIaHU3MBI B
(bAPMAKOTIOTHH 1 METHIHE. -(opmupoBanme y 00ydaronuxcs
KYJITYpBI 3J0POBOTO 00pa3a >KU3HH.
buorexno 29.PexoMOMHaHTHBIH  OEIIOK, 3nopoBbecOeperaromiee BOCIUTaHHE:
JIOTHUS IOy 4aeMbIi u3 KIIETOK -opMupoBaHUEe y 00yJarOIIHXCS
MHUKPOOPT JIPONOKEH, pacTenui u KYJITYpBI 3J0POBOTO 00pa3a »KHU3HH,
AHU3MOB KHBOTHBIX. -popmupoBaHue y 00y4aromuxcs

30.broTEeXHOJIOTHS paCTEHUN U
OMOTEXHOJIOTUs KUBOTHBIX.

HAaBBIKOB COXPaHECHHUsSI COOCTBEHHOTO
3JIOPOBBS,

OBJIaJICHUE 3/I0POBbE
cOeperammuMi TEXHOJIOTHUSIMHU B
mpoliecce 00yUeHHUs




buorexno 4 | 31.buoTexHONMOrNsA PACTCHUH U 1 | 30poBbecGeperarommee BocnuTanue:
TTOTHS OMOTEXHOJIOTHSI JKUBOTHBIX. -bopMHpOBaHKE Y 00y JArOIIHXCS
MaKpoopr 32. TpaHCTeHHbIE 1 | Ky’IbTypBI 310pOBOTO 00pasa >KU3HU,
AHU3MOB WHIAVUBUIAYYMBI,  TEXHOJIOTHS [IEHHOCTHBIX TIPEJCTABICHUN
TeHETUYECKOM UHXEHEepUHU 0 (hu3UYeCKOM  370pOBbE, O
MaKpOOpPTaHHU3MOB. [IEHHOCTH JTyXOBHOTO U
33.Mertoapl OMOTEXHOJOTUU B 1 | HPaBCTBCHHOI'O 310POBRA,
U3y4EHUH F€HOMA YEJIOBEKa. -(hopMHpOBaHKE Yy 00YHAIOLIIXCS
HaBbIkoB cOXpaHEeHUsACOOCTBEHHOTO
34 Kapnposanue TeHOMa 1 3/10pOBbBS, 3J0pOBbECOEPETAIOIUMU
HenoBeKa. B IIpoIiecce 00yUCHHsI
Hroro B 344 34
11 ka q
Hroro 3a nBa 68 68
roaa 4 q
4. @opMbl OLIEHKH Pe3yJibTAaTOB
AeSITeJIbHOCTH y4alIuXcs
- pedepartsl;

- IOJIy4E€HHBIE IIPAKTUUECKUE YMEHHUS U HABBIKHU; - KOMIIBIOTEPHBIE IPE3EHTALUU 10
TeMaM Kypca

- 3alllrTa IIPOCKTA.

5. Y4yeO0HO-MeTOAMYECKOE o0ecredyeHue

1. Huxumosa E.A., OcuoBsl 6norexnonorun: 10-11 kmaccel: yae6HOE mocodue//
bubnnoreka snekTuBHBIX KypcoB— M.: Benrana-I"pag, 2009

2. Ilaceunuka B.B. Mocksa «buonorus» y4eOHUK 1l 00111€00pa30BaTEIbHbBIX
yupexeHuil (nmpoduiabHbId ypoBeHb) uznarenbctBo Mocksa «IIpocsemenue» 2021r.

3. Pysunckuiit A.O. «O6mias 6uonorus» M. Ilpocsemenune, 1995 r.

4. Tepemon A.B. IlerpocoBa P.A. «buonorus. buonornueckue CUCTEMBI U TPOLIECCHI»
y4eOHHK 11 00111€00pa30BaTENbHBIX YUPEKACHHUH (MMPOPUITBHBIA YPOBEHB)
n3aTebcTBO «MuemosuHay 2020r;

5. Mlamupo AC. Muxpobuonorus: 10-11 knaccel: yueOHoe nmocoOue Ams yyaluxcst
o0mieo0pa3oBaTenbHbIX yupexaenuii . — M.: Benrana-I"pad, 2008.
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