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buoTtexHonorusi — HOBoe HampaBieHHE B CHUCTeMe Ouonoruueckux Hayk. OpHa u3
CaMbIX MHTEPECHBIX TE€M, BOJIHYIOIUX pebeHka 16-17 yer, mo3Bossiomas Jydiie MoHsSTh
JOCTUKEHHSI YEeIOBEKa B MOJEKYJISIpHOW OWMOJOTHH, ITUTOJIOTHH, MHKPOOHOJIOTHH,
COCTaBJISIIOUINX OCHOBY OMOTEXHOJIOTHH.

JlanHast mporpaMma I0O3BOJISIET BBI3bIBAaTh 3aWHTEPECOBAHHOE OTHOIIEHHE K
npobiieMaM B 00JacTH MEAMIIMHBI, CEIbCKOXO3SMCTBEHHOTO IPOU3BOJCTBA, OOPHOBI C
WCTOYHUKAMH OOJIe3HEH 4elloBeKa, IKUBOTHBIX, pACTCHHUH, DKOHOMHYECKUH |
STUYECKHM acleKT paccMaTpUBAEMbIX MPOOIIEM.

[Iporpamma  mpemycmaTpuBaeT Omopy Ha  0a3oBbIi  YpOBEHb  3HAHUH,
MOJIYYEHHBIX TIPU U3YUYEHUU  CHCTeMaTudeckoro Kypca «OOmass  Ouosorus»:
«quronorusi». «HacnencrBenHas nH(GOpMAIIUS U pealn3aius e B KICTKe».

CnocoOcTByeT pa3BUTUIO TBOPYECKOTO MBINUICHUS TPU  HU3yYECHUHU

BOIIPOCOB COBPEMEHHOMN OMOTEXHOJIOTHH. ITomoraer
OPHEHTUPOBATh ydalIUXcsi Ha mpuoOpereHue mnpodeccuii U crnenuaibHOCTEH B
pa3HBIX 00macTsIX OuoNoruM — OWOXUMUH, IMTOJOTUH, MUKPOOHOJIOTHH, TCHETHKH,

(GU3MOIOTUN PACTEHUI M YKUBOTHBIX, MMMYHOJIOTHH, a TaK JXK€ psAa JIpyrux obdnacten
XUMHU U PU3HKH.

[Iporpamma mpenHasHaueHa Ui OPOQMIBHBIX — KJIAcCOB  OHOJIOro-

XMMHYECKOI0, €CTECTBEHHO-MaTeMaTuieckoro mnpodumneil. Peanuzanus MIPOrpaMMBbI
no OMOTEXHOJOTMM TMPOUCXOAUT C  HCHOJIb30BAaHMEM  OOOpYIOBaHMA  ILIEHTpPA
«Touka pocTay. Peanuzanus mnporpaMmsl  NpeAyCcMaTpUBAaeT  NPUMEHEHUE

ANEKTPOHHOTO0 OOydeHHs W AMCTAaHLHMOHHBIX 0Opa30BaTEIbHBIX TEXHOJIOTUH.

Menu:
1. IloBbllieHHE ypOBHS NO3HABATEIBHON aKTUBHOCTH.
2. Pacmmpenue kpyrozopa 1 noOyxaeHue TBOPUECKOr0 MbIIUIEHUS.

IIporpamMMma paccuntana Ha 68 yacoB. 34 yaca B 10 knacce u 34 yaca B 11 xiacce
(1 gac B HEZIENIO) M BKITIOUAET B Ce0s1 pa3aelibl:

1. Hcropuueckas crpaBka.

2. OcHOBBI

MHUKpoOHOIOTUU. 3.

NnxenepHas

SH3UMOJIOTHS. 4.

Kinerounas unxenepus.

5. T'enHas uHxeHepus.

6. buorexHomormueckue UcciaeI0BaHuUs - IPOTPECCUBHOE HAYYHOE HAIIPaBIICHUE.



1. Ilnannpyemble pe3yabTaThl OCBOCHHS Y4eOHOI0 MpeaMeTa:

B pe3ynbpTaTe u3yueHus: Ha ypoBHE CpEJHEro 00IIero oopa3oBaHus YUYeHUK HAYUHTCS:

OILICHUBATh POJIb OMOJIOTUYECKUX OTKPBITUI M COBPEMEHHBIX MCCIEIOBAaHUN B Pa3BUTUU

HAyKU U B [IPAKTUYECKON NEATEIbHOCTH JIFOACH;

OLICHUBATh POJIb OMOJOTHH B (POPMUPOBAHWU COBPEMEHHOIN Hay4yHOW KapTUHBI MHpA,
POTHO3UPOBATH MEPCHEKTUBHI Pa3BUTHS OMOJIOTUH;

YCTAHABJIIMBATh W XAPAKTCPU30BATL CBA3bL OCHOBOIIOJIArarOIIUuX 6I/IOJ'IOI‘I/I‘-IGCKI/IX HOHATHHU
(k7eTKa, OpraHu3M, BHJ, JKOCHCTeMa, Omocdepa) ¢ OCHOBOIOJATAIOIMIMMH TTOHATHIMH
JIPYTUX €CTECTBEHHBIX HaYK;

00OCHOBBIBAaTh CHCTEMY B3IJISIOB HA JKUBYIO MPUPOAY M MECTO B Hell uernoBeka,
OpUMEHsIsl OHOJOTHYECKHE TEOpPHH, Y4YEHHS, 3aKOHbI, 3aKOHOMEPHOCTH, IOHMMATh
TPaHUIBI UX TPUMEHUMOCTH;

MMPpOBOAHUTD y‘{GGHO-I/ICCHeHOBaTeHBCKyIO ACATCIIbHOCTD 110 6I/IOJIOI‘I/II/II BBIIBUT'aTh
TUTIOTE3bl, IUIAHUPOBaTh paboTy, oOTOMpaTh ©  MpeoOpa3oBBHIBATH  HEOOXOIUMYIO
UHPOPMALIMIO, TPOBOAMTH JKCIEPUMEHTHI, HHTEPIPETUPOBATh pE3yJbTaThl, JeNaTh
BBIBOIBI HA OCHOBE ITOJIYUYEHHBIX PE3yIIbTATOB,

BBISBIISITH U OOOCHOBBIBATh CYIIECTBEHHBIE OCOOCHHOCTH Pa3HbIX YPOBHEH OpraHu3aliuu
KU3HU;

YCTAHABJIMBAThH CBSA3b CTPOCHHS M (PYHKUMH OCHOBHBIX OMOJIOTHYECKUX MAaKpPOMOJIEKYII, UX
POJIb B MPOLIECCAaX KIETOYHOIO METab0IM3Ma;

pemath 3ajaud Ha omnpeaeneHue mnocnenoBareabHocTH HykiaeotunoB JHK u mPHK,
antukonoHoB TPHK, mocrnenoBaTenbHOCTH aMUHOKHCIOT B MoJieKyle Oenka, MpUMEHss
3HaHUS 0 peakuusxX MaTPpUYHOIO CHUHTE3da, T[EHETUYECKOM KOJE, IPUHIINIE
KOMIUIEMEHTAPHOCTH;

JACJIaTh BBIBOJABI 00 N3MCHCHUAX, KOTOPBIC HpOHBOﬁI[YT B Iponeccax MaTpu4yHoro
CHUHTC34a, B CJIydaC UBMCHCHHUS IMMOCJICAOBATCIIbHOCTU HYKJICOTUIOB I[HK,

cpaBHUBaTh (a3bl JAeJCHHUS KICTKHM; pellaTh 3aJaud Ha ONpelesieHHe U CpaBHEHUE
KOJIMUECTBA reHeTHueckoro marepuana (xpomocom u JIHK) B kierkax MHOTIOKJIETOUHBIX
OpPraHU3MOB B pa3HbIX (pa3ax KIETOYHOIO IUKIIA;

BBISIBJISITH CYLIECTBEHHBIE NPHU3HAKU CTPOCHUSA KJIETOK OpPraHM3MOB pa3HbIX IapCTB
JKUBOW TPUPOJBI, YCTAaHABIMBATh B3aWMMOCBSI3b CTPOCHHMS W (DYHKIUHA dYacTed u
OpraHOM/IOB KJIETKU;

00OCHOBBLIBATh B3aMMOCBSI3b INIACTUYECKOrO U OHEPIreTHYCCKOIO O6MCHOB; CpaBHHBATb
MponecChbl IMIACTUYCCKOTO W SHCEPTCTUUCCKOTO O6M€HOB, MPpOUCXOAAIINX B KJICTKaAX
JKHUBBIX OPTaHHU3MOB;

OMnpeacIATh KOJIUYCCTBO XPOMOCOM B KIIETKax paCTeHI/Iﬁ OCHOBHBIX OTACJIOB Ha pPa3HBIX
oTamnax XU3HCHHOI'O IUKJIa,

CpaBHUBATh pa3HbIC CIIOCOOBI PA3MHOXKEHHUST OPTaHU3MOB;
XapaKkTepU30BaTh OCHOBHBIC 3TAIlbl OHTOTEHE3a OPraHU3MOB;



* pemaTh FTeHETUYECKHE 3aJa4l Ha JUTUOPUIHOE CKPEIIMBaHUE, CIISTITIEHHOE (B TOM YHCIIe,
CIIETIJICHHOE C TI0JIOM) HaCJIeIOBaHHE, aHATM3UPYIOIIEe CKPEIINBAaHUE, TPUMEHSS 3aKOHBI
HACJICJICTBEHHOCTH M 3aKOHOMEPHOCTH CIIETNICHHOTO HACJICI0OBAHMUS;

. pacKpbIBaTh MIPUYNHBI HACJIEICTBEHHBIX 3a00JIeBaHNUN, apryMEHTHPOBATh
HEOOXOAMMOCTh MEp MPEAYINPEKIACHHUS TaKUX 3a00ICBaHU;

* BBUIBJISATh NMPHYUHBI U CYIIECTBEHHbIE NPU3HAKU MOAM(PUKALMOHHON M MYTAIlMOHHOU
U3MCHYMBOCTH; OOOCHOBBIBATH POJIb U3MCHYMBOCTH B ECTECTBEHHOM M HCKYCCTBEHHOM
otbope;

* 00OCHOBBIBATh 3HAYCHHE PA3HBIX METOJOB CEJCKIIMA B CO3JAHUU COPTOB PACTCHHH,

Mopoa ’)KUBOTHBIX U ITAMMOB MUKPOOPIraHU3MOB;

. XapakTepu30BaTh (PaKTOPHI (ABMXKYIIHME CHIIBI) IBOJIOLIH;
. XapakTepu3oBaTh MPUYMHBI W3MEHYMBOCTH UM MHOTrooOpas3us BHJIOB
COIJIACHO

CUHTCTHYCCKON TCOPHH SBOJIIOIIHH;

° xapaKTemeBaTL HOHyJ'IHI_[I/IIO KakK GI[I/IHI/II_[y 3BOJJIIOIIMM, BHA KakK CI/ICTeMaTI/I‘IeCKYIO
KaTEeropyuIo U KaK pe3yabTaT dBOIOIIH;

. YCTaHaBIIUBATh CBSI3b CTPYKTYPHI U CBOMCTB 9KOCUCTEMBI;

* COCTaBJIATH CXEMBI IEPCHOCA BEIISCTB M JHEPIHH B JKOCHCTEME (CETH ITHTaHUsA),
MPOTHO3MPOBATh MX U3MECHEHUS B 3aBUCHUMOCTH OT H3MEHEHUS (haKTOPOB CPEIbI;

*  apPryMEHTHPOBATH COOCTBEHHYIO TO3MIIMIO IO OTHOIICHHUIO K SKOJIOTHYSCKUM MpolIeMaM 1
MIOBEJICHUIO B IPUPOIHOM Cpejie;

* 00OCHOBBIBaTH HEOOXOJUMOCTH YCTOMUMBOIO pPAa3BUTHS KaK YCIOBHS COXpaHEHUS
ouocdepsr;

® OILICHHUBATH HpaKTI/I‘IeCKOG U JBTHUYCCKOEC 3HAUCHUC COBpeMeHHBIX I/ICCJ'IGI[OBaHI/Iﬁ B
OMOJIOTHH, METUITMHE, SKOJIOTUH, OMOTEXHOJIOTHH; 00OCHOBBIBATH COOCTBEHHYIO OIICHKY;

*  BBIABIATH B TEKCTE OMOJIOTMYECKOTO COJICPXKAHUS MPOOJIeMYy W apryMEHTHPOBAaHHO ¢
OOBSICHSTE;

*  TIPENCTaBIATh OMOJOTHYECKYIO MH(POPMAIMIO B BHJE TEKCTa, TaOJIWIIBI, CXeMbI, Tpaduka,
JarpaMMbl W JlenaTh  BBIBOJBI HAa  OCHOBAaHWUHM  IPEICTABICHHBIX
JTAHHBIX; MPe0Opa3oBbIBaTh rpaduk, TaONHUIly, AUArpaMMy, CXEeMy B
TEKCT OMOJOTHYECKOTO COMEPIKAHUS.

BoinyckHUK Ha NPOGUIBLHOM YPOBHE IOJYYHT BO3MOKHOCTh HAYYUTHCH:

* OpraHM30BBIBATH U MPOBOAMTH WHAMBHUIYAIbHYIO HCCIEIOBATEIbCKYIO NESATEIBHOCTH II0
Owosornu (WM pa3padaThiBaTh WHIWBUIYAJIbHBIA MPOEKT): BBIABUTATh THIIOTE3HI,
IUIaHUpOBaTh paboTy, OTOMpaTh M MpeoOpa3oBBIBATH HEOOXOIUMYIO HH(OPMALHIO,
NIPOBOJUTH JKCIIEPUMEHTHI, MHTEPIPETUPOBATh PE3YJAbTAThl, JENIaTh BBIBOABI Ha OCHOBE
MOJTYYCHHBIX PE3yJabTaTOB, MPEICTABIISATE MPOIYKT CBOMX UCCIICIOBAHHMIA;

*  TPOTHO3UPOBAThH MOCIEACTBUSI COOCTBEHHBIX UCCIICAOBAHUH C YUETOM ITHUECKUX HOPM U
9KOJIOTUYECKHUX TPEOOBAHMIA;
® BBIACIIAATE CYHICCTBCHHBIC OCO6€HHOCTI/I KU3HCHHBIX ITUKIIOB HpeHCTaBHTeHeﬁ Pa3HbIX

OTACIIOB paCTeHI/Iﬁ 1 THUIIOB JKUBOTHBIX, I/I306pa)KaTB IMUKJIBI PAa3BUTUA B BUAC CXEM;



* aHaJIM3UpOBAaTh W KCMOJb30BaTh B PEIICHUHM YYEOHBIX M HCCIENOBATENIbCKUX 3a]ad
UH(OPMAIIHIO O COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTHH, METULIMHE U 3KOJIOTHH;

® APTYMCHTUPOBATH HGOGXO,Z[I/IMOCTI: CHHTC3a CCTCCTBCHHO-HAYYHOI'O n
COLIMOTYMaHUTAPHOTO 3HAHUS B 310Xy MHGOPMAIIMOHHON IIUBUIIM3AIINH;

® — MOACIIMPOBATH M3MCHCHHUC 3KOCHCTCM I10J BJIMSAHHUCM PA3JIMYHBIX TPYIIIL q)aKTOpOB
OKpY>KaloIleu cpebl;

®* BBUBJIITH B IIPOLIECCE HCCHCHOB&TCHBCKOﬁ ACATCIIBHOCTH ITOCJICACTBHUA aHTPOIIOICHHOI'O
BO3JCHUCTBUS Ha DKOCHCTEMBEI CBOEIO peruoHa, mnpcajiaratb CIIOCOOBI  CHIDKCHUS
AHTPOIIOTCHHOTI'O BOBHCﬁCTBHH Ha 3KOCHUCTEMBI,

*  HCHOJIb30BaTh NpUOOPETEHHBIE KOMIETEHIIMH B TMPAKTUYECKON JESITENbHOCTH U
MOBCETHEBHOI KU3HU, AJI1 MPUOOPETEHUs OIbITa NEeSITeNIbHOCTH,
MPEAIECTBYIOLIECH

poeCCHOHAITBHON, B OCHOBE KOTOPOH JISKUT OMOJIOTHS KaK YIeOHBIN MPEaMET.

MertanpeameTHble pe3yabTaThbl 00y4eHus!

VYyamuecs T0JKHBI YMETh:

1)  oBmaseHHE COCTaBISAIOIMIMMHU HCCIEIOBATENbCKOW W TPOEKTHOM JesATEIbHOCTH,
BKJIIOYas YMEHHUS BHJETh IpOOJEMy, CTaBUTh BOIPOCHL, BBIABHIaTh T'HIIOTE3bl, JaBaTh
OTIpeNieNIeHUs] TIOHATHUSAM, KJIACCH(PHUIMPOBATh, HAOMIOAAaTh, POBOJUTH SKCIEPUMEHTHI, J1EaTh
BBIBOJIBI M 3aKJIIOUCHHSI, CTPYKTYPUPOBATh MaTepuai, OObsICHATD, TOKa3bIBaTh, 3AIIUIIATH CBOU
uJiey;

2)  yMmeHus paboTaTh C Pa3HBIMH MCTOYHHMKAMHU OHMOJOrMYecKod MH(pOpMAIMU: HAXOIUTh
Ouonornyeckyro  MH(OpMamMil0 B pa3IMYHBIX ~ UCTOYHHMKAaX  (TeKcre  ydeOHHKa,
HAYYHOTOIYJISIPHOM JInTeparype, OMOIOTHIECKUX CIIOBAPSIX M CIIPABOYHUKAX ), AHAJIM3UPOBATH
OLIEHUBATh UH(OPMAIIHIO, TPeOOPa30BHIBATh HH(OPMAIIHIO U3 OJHON (HOPMBI B IPYTYIO;

3)  cHocoOHOCTH BHIOMpATH IIENICBBIC M CMBICIOBBIE YCTAHOBKHM B CBOMX JCHCTBHAX H
HOCTYIIKaxX 110 OTHOIICHHUIO K KUBOW MPHPOJIE, CBOEMY 3/10POBBIO U 3/I0POBBIO OKPY)KAIOIINX;

4)  yMeHHus aJeKBaTHO HCIIOJIb30BAaTh PEUEBBbIE CPEACTBA VISl JUCKYCCUM U apryMEHTalluu
CBOEH NO3WLIMH, CPABHUBATH PAa3HbIE TOUYKH 3PEHUS, APIyMEHTHPOBATH CBOKO TOYKY 3pEHUS,
OTCTauBaTh CBOIO MO3UIIMIO.

JInuHOCTHBIE pe3yabTaThl 00y4eHHsI:
1) peanu3any 3TUYECKUX YCTAaHOBOK IO OTHOUICHHWIO K OHOJIOTHYECKHUM OTKPBITHSM,

UCCJIEIOBAHUSIM U UX PE3yNIbTaTaM;
2)  npu3HAHUA BBICOKOM LIEHHOCTH H3HU BO BCEX €€ MPOSBICHUSX, 3/I0POBbSI CBOErO U
JPYrux JIO/IeH, peau3alui YCTaHOBOK 3/I0POBOTO 00pa3a sKHU3HH;

3) C(bOpMI/IpOBaHHOCTI/I IMMO3HABATCIbHBIX MOTHUBOB, HAITPABJIICHHBIX HA ITOJTYYCHUC HOBOI'O
3HaHUS B 00JIacTU OWOJIOTHH B CBSI3U C Oyaymied mpoQeCCHOHAIBHON NEATeTbHOCTHIO HIIN
OBITOBBIMH  TIpoOJIEMaMH, CBS3aHHBIMH C COXpaHEHHWEM COOCTBEHHOTO 3/I0pPOBbS |
IKOJIOTHUYECKOM 0e30MacHOCTH.



2. Conep:xkanne
Coaep:kanue nporpamMmsl
10 k.
1. BBenennue (4 4.)

[Ipeamer 6uorexHonorus. Yto mzydaer OMOTEXHOJIOTH. MeCTO JaHHON HAyKH B CHCTEME
Hay4YHBIX oTpacieii. MeToapl OWOTEXHOJIOTMH: TeHHas U KIETOYHAsSUH)KEHEpHs,
coMartuyeckas THOpuan3alysl, KIOHUPOBAaHUE, MAHUITYJISLUN C TEHETUYECKUM MaTepUaIOM.
Uctopuueckas crnpaBka.

IIpakTnyeckune padoThl

Ilpakmuuecxas paboma Nel. « Cmpoenue bakmepuaibHoU, pacmumenbHOU U HCUBOMHOU
KIEMOK».

Ipakmuueckas paboma Ne 2. «IIpokapuomuueckue Kiemku. »
Ilpakmuuecxas paboma Ne 3. « U3yuenue niechesvix epubos (benas u cuzas niecemv)y.
Ipaxmuueckas paboma Ne 4. « zyuenue OpodiciHcedulx KIemoKy.

2. OcHoBbl MuKpoOuoaorum (12 4.)

[Tonstue o monekynax u kiaetkax. Opranudeckue BeuiecTBa KieTku. CTpoeHue U (QyHKIMH:
VIJ€BOJbI, JUOUABI, O€nKW, HYyKJIEenHOBble KHUCIOThl. depmeHThl. ['eHeTHueckuii Kox.
buocunres Oenka. baktepum. CrpoeHnue OakTepraTbHON KJIETKH, bopmbl
6aktepuii. CmopooOpa3zyroniue OakTepuu: Oamiuibl U AJIb(QOPMEI. JKuznenestenpHOCTh
Oaktepuii. ['puObl, MX CTpOCHHE W KHU3HENEATCIbHOCTh. J[poxokeBas kieTka. baktepum u
rpudbl Kak O0BeKThl OuoTexHonoruu. CTpoeHHe KIETOK MHKpoopraHu3MoB. CpaBHEHUE
KJIETOK 3YKapHOT U MPOKAPHOT.

3. Un:xeHepHas 3H3UMOJI0THA (4 4.)

CuHTe3 BaXHEWIIMX MPOAYKTOB, KaKk KOPMOBOH Oenok, pa3HooOpa3Hble (EepMEHTHI,
BUTAaMUHBI, aHTUOMOTUKH, OPTaHUYECKUE KUCIOTHl. 3HAYEHUE B KU3HM YEJIOBEKa, MEIUIIMHE,
CEJIbCKOM XO34MCTBE.

4. Kinerounasi nn:xxenepus (8 4.)

PaznuyHble METOJBI HCIIOJNIB30BAHUS HCCIEIOBAaHUI C TMOJIOBBIMM U COMAaTHUYECKUMU
kierkamMu. KynpTypbl KJIETOK U TKaHEW pacTeHUM M KUBOTHBIX. llepecasku BbIIEIEHHBIX
T€HOB OJHUX OPraHu3MOB B KIJIETKH JApYyrux opranu3moB. CeleKIMOHHbIE padoThl,
HalpaBJieHHbIE Ha OBICTPOE CO3/JaHHE HOBBIX COPTOB PACTEHHUM U TOPOJ KUBOTHBIX.
HckyccTBeHHOE pa3MHOKEHHME KJIETOK C LEIbI0 MONYYEHUs M3 HUX TKAaHEH U B3POCIBIX
oco0eil pacTeHWH ¢ I>KUBOTHBIX. Kpuocoxpanenune. buotexHonornueckue
OCHOBBI JKUBOTHOBOJICTBA. [lociiefHue TOCTHKEHNUS B KJIIETOYHOM HHKEHEPUH.

5. I'eneTH4eckasi, MM reHHasi MH:KeHepus (6 4.)
3amauM W METOAbl TeHHOW WH)KEHEPHH, OCHOBAHHBbIE Ha CO3JIaHUU HCKYCCTBEHHBIX
TeHETHUUYECKUX MporpamMMm. PeKoMOMHAHTHBIE MOJEKYIbl U OPraHU3MBL. BEKTOpHI mepeHoca

TE€HETUYECKON uHboOpMallUU Yy pacTeHHH M KUBOTHBIX. [lomyueHue psga
MEIULIUHCKUX BOXHEUIIMX MpenapaToB (MHCYIUH, HWHTep(depoH). 3HAYeHHE B
MEIULIHE. CEJIBCKOM XO351CTBE

Coaep:xkanue nporpammsl 11 ki
1. BBeaenue (6 4.)
Buotexnonorus — HayKa, KOpPpEKTHpyIouas OHWOJIOTHYECKYI0 U IeHEeTUYECKYIO



nporpaMMy pa3BHTHs opraHm3ma. Llemb m 3amaum Kypca, METOIBI U OOBEKTHI
uccienoanus. buorexHonoruss kak cdepa Hayku W cdepa MPOU3BOACTBA. 3aPOKICHUS,
CTaHOBJICHUE W Pa3BUTHE HAyKH. BHOTEXHOJNOTHS W €€ CBSA3b C JPYTUMHU HayKaMH.
Kommepueckne acnekThl OMOTEXHOIOTHH.

CoBpeMEHHOE COCTOSIHUE, MPOOJIEeMbl, M TPAKTHUYECKHUE TOCTIKEHUS OMOTEXHOJIOTHH
B PCIICHWW  aKTyaJbHBIX  BOMPOCOB  YEIOBEYECTBA:  IHIIEBBIX  PECypcoOB,  pocTa
HAPOJOHACEJICHHUS, 3/I0POBbsI UEIIOBEKA, OXpaHbl OKpYyXKarliel cpenbl. buorexHomorus B
pa3nuuHbIX cepax IeSTeIBHOCTH YEIIOBEKa: B IMPOMBIIUICHHOCTH, CEJIBCKOM XO3SHCTBE,
MEIUIMHE, OJKOJIIOTUM U KocMmoce. KIleTOYHO-MONEKYIsIpHbIE OCHOBBI ~ OMOTEXHOJOTHH.
Kierka — UCTOYHMK pealu3alud TeHETUYECKOW MporpaMMbl. MOJEKYISpHbIE HCTOYHUKU
TeHETHUYECKOTO ammapara. lIpupogHbie NEeTEpPMHHAHTHI TEHETHYECKOTO TOBeAeHUs. [ eHbI:
MOJICKYJISIpHAsl OpraHu3aius u 0coOeHHOCTH (QyHKIHOHUpOBaHHS. DEepMEHTHI T€HETUYECKOTO
amnmapara.

bruorexHonorHuecKkue pecypchl OpraHM3MOB: TOHATHE W Kiaccuukanus. [lytm
U BO3MOXXHOCTH H3BJICUCHHUS OHMOTEXHOJIOTUYECKOTO pecypca U3 pa3lIudHbIX YpPOBHEH
OpraHu3alliil  XKMUBOW  MaTepUU:  MOJIEKYNbI, KJIETKH, OpraHu3Ma W  TOMYJISIHH.
Buonorudeckass mporpaMMa pa3BUTHS U TEHETHYECKUN MOTEHIINA B peaTn3aIlii TeHETUIECKUX
pECyYpCcoB OpraHusma.

Jemoncmpayusi cXeM W PHUCYHKOB, WJUIIOCTPUPYIOIINX METOIbl U

O0OBEKThI ~ OMOTEXHOJIOTUHU, OCOOCHHOCTH  ()YHKIIMOHUPOBAHUS

KJIETOYHOTO ¥ TEHETUYECKOTO ammapaToB y MPOKAPUOT U SYKApHUOT.

2. MakpokJjeToyHas TexHoyorus (8 u.)

Kynbrypa KII€TOK NpOKapuOT MU JYKApUOT: METOJOJIOTUS ¥ OCHOBHBIE TNPUHIUIIBL
VYcnoBus U mpaBuia paboThl ¢ KyJAbTypaMu KIETOK. [luTarenbHBIE Cpeibl: Ka4eCTBEHHBIN U
KOJIMYECTBEHHBINM cocTaB. MmeHTuduKamus BUIOBOW MPUHAJICKHOCTH KIETOK B KYJIBTYpE.
Knerka: noBenenue B KynbType.

KrnonanbHOE MHUKpOpPa3MHOKEHHWE PACTEHUM M €ro MNPEeUMYIIECTBO. JTambl W METOJbI
KJIOHAJTbHOTO MUKPOPAa3MHOXKEHHUSI pacTeHuil. TexHuKa KyJIbTUBHUPOBAHUS

PacCTUTENBHBIX TKaHEH Ha pa3HbIX ATamax KJIOHAJIHLHOIO MUKPOPA3MHOXKEHHS U €r0
MIEePCTIEKTUBBI.

DOMOpPHOKYIIbTYpa B MEAWIIMHE U KHUBOTHOBOJCTBE. KylbTHBHpOBaHWE TaMeT U SMOPHOHOB
KUBOTHBIX U 4eJoBeKa. MeToabl M CpPOKM KYJIbTHBUPOBAHUS.
DkcrpakopropansHoe oriogoTBopenne ramer (DKO). 'eHeTnueckoe W reHHOMH)KEHEPHBIE
METOJIbl JAETepMHUHAIINH MOJIa.

Coznmanme KpuoOaHKa INTAMMOB U JIMHUW KJIETOK KOJUICKIMHA KJIETOYHBIX KYJIBTYP.
Teopernueckne  acmekThl HHU3KOTEMIEPAaTypHOM  KOHCEpBAallUM  KJIETOK.

Oco0eHHOCTH KPUOKOHCEPBAIIMU KJIETOK B 3aBHCUMOCTH OT BUIOBOW MPHHAIICKHOCTH.
PeannmanmonHoe KyJlIbTUBHPOBaHUE (PEKYJIbTUBUPOBAaHUE) KIeTOK. OcobeHHOCTH
KPUOKOHCEPBALIMKM KJIETOK B 3aBUCUMOCTH OT OT BHUJOBOM MNPUHATICKHOCTH.
PeanumanmonHoe KylnbTUBHpPOBaHUE (PEKYIbTUBUPOBAHUE) KJIETOK. HU3koTeMnepaTypHbIii
0aHK TaMeT W 3MOPUOHOB M MPOOIEMBI €T0 KIMHHUYECKOTO TPUMEHEHHUS.

Knerounas cenekiusa. Cenekius KJIETOK paCTeHUH, )KUBOTHBIX U YeloBeKa. MeToAbl KJIETOYHOM
ceneki. OTOOp yCTOWMYMBBIX KJIETOK: U3 CYCIIEH3MOHHBIX KYJIbTYp, IOBEPXHOCTHO
KYJIbTUBHUPYEMBIX KAJUTyCHBIX KIJIETOK, KYJIbTYpbl mpoToriacToB. CTaOMIBHOCTH IMpHU3HAKa
ycroitunBocTU. OEeHKa U CeJIeKIUs MOocie PEeKyIbTUBHUPOBaHUS KiIeTOK. OIleHKa KauecTBa
ramet sMOproHOB. Cenekuust u 0TOOp raMeT U IMOPUOHOB.



MEPCIIeKTUBBl  WCIONB30BAaHUS.  bHONOTrMYecKHWe  MPEANOCHUIKH  JUIS  HCIOJIh30BaHUS
METOJIa TPAHCIUTAHTAIlMd  3MOPHOHOB JKMBOTHBIX U YEIIOBEKA.
OMOpPHOTPAHCIUIAHTAIIMOHHBIE TEXHOJIOTHM B MEIUWIMHE Tpu Ooprde ¢  Oecruioguem.
buonoruueckue u (usnoIOrMUYECcKUe POAUTEIU IPH  TPAHCIUIAHTALUU SMOpPHOHOB.
CaMKa pelMIIMEeHT: IOCTOSHHBIM U IMPOMEXYTOUHBIN. BiusHHE MaTepuHCKOro
s dekra Ha popMUpoBaHKE OMOJIOTHUECKUX KAYECTB M TPAHCILIAHTATOB.
«PenponykTuBHAasE  MACCHUBHOCTBHY: MEXaHU3M,  KOHTPOJIUPYIOUIMI  HOpPMY
oByssiuu. Cymnep OBY/IUPOBaHHBIA (DOIIMKYJIOreHe3 U  YpPOBEHb CYNEPOBYJISAIUH.
DK30TOPMOHBI  KaK CTUMYJISITOPBl POCTa W Pa3BUTHS JOMOJHUTEIbHBIX (OJIIHKYIIOB
SIMYHUKA.

CHHXpOHU3ALMS TTOJIOBBIX IIUKJIOB MEXKAY JOHOPAMHU U peluNueHTaMu. FIcKyccTBeHHOE
OCEMEHEHHE: TIoJTyueHHe, OlleHKA U XpaHeHue criepMbl. [IpaBuiia oceMeHeHus
CYIIEPOBYTHPOBAHHBIX CAMOK-JOHOPOB.

Meroapl  TpaHCIIaHTaMuu ~ SMOpHOHOB.  DakTopel, BiIugONMEe Ha 3PPEKTUBHOCTH
TpaHCIUIAaHTAIUu SMOpHOHOB. BriMbIBaHMe Ha 3()(PEKTUBHOCTH TpaHCIUTAHTAIIUU 3MOPHOHOB.
BriMbIBaHHE SMOPHMOHOB U BBIMBIBAEMOCTh  AMOpPHOHOB. B3aumomelcTBHe  MEXIY
CYNEpPOBYIMPOBAHHBIMU  OOLIMTAMU  (BBIMBIBAEMBIMH, OHOJOTMYECKH TOJHOLEHHBIMHU) U
INPWKUBIIUMUCS SMOpPHOHAMU NPU TpaHCIUIaHTAUU. PaKTOphl, BIAUSIONINE HA MPUKUBAEMOCTh
SMOpPHUOHOB. MeTo/bl OmpeneNeHnus MPUKUBIIEMOCTH SMOpHUOHOB. B3anMopeilicTBue Mexay
JIOHOPOM, SMOPHOHOM, PELIUIUEHTOM U TPAHCIUIAHTAHTOM IPH TPAHCIUIAHTAIMH.
JlaGopatopHbie paboTbI

Jemoncmpayus cxeM, TaOIUI] ¥ PUCYHKOB, WLTIOCTPUPYIOIINX MOBEACHUE KIETOK B KYIbType
B 3aBUCUMOCTH OT METOJOB M METOAOJOTHH, OCHOBHBbIE NPHUHIMIBI CENEKIMH KIETOK
pacTeHHi, ’KUBOTHBIX U YEJIOBEKA M METObI TPAHCIUIAHTALIUA YMOPHUOHOB.

3. MuxkpoxJjieTouHasi TexHoJorus (8 4.)

buonornueckue ©  HAYYHO-TEXHUYECKHE TMPEINOCBUIKH  JUISI MUKPOKIETOYHBIX
TEXHOJIOTUII B pPacTEHUEBOJICTBE, >KMBOTHOBOJACTBE W MeauluHe. Meron
TUOpHUIN3AIUY COMATHYECKUX KJIETOK. 30Hnbl. AprtedakTtbl. ['mOpuaomel u
MOHOKJIOHAJILHBIE AHTUTENA B JUATHOCTHKE WH(MEKIHOHHBIX Oone3Hel. ['eHeTnueckas
Tp aHchopmanus KJIeTOK. KOMITEeTeHTHOCTh  KYNbTYp CEJIbCKOXO035HCTBEHHBIX
KJIETOK K BOCHPUSITHIO YYXEPOJIHOH reHeTnueckoi nHpopmanmu. [ eHeTHIeckn
MapKUPOBAaHHBIC MYTAHTHBIE KIETKH.
DOMOpuonHxkeHepus. OCHOBHBIE TPHUHIMIIBI KOHCTPYMPOBAaHUS TEHOTHIIOB pACTECHUH U
KUBOTHBIX. MUKPOXUPYPTrUYECKHUE MAHUITYIISIIIMU Ha YPOBHE MOJIEKY/. TpaHCreHHbIE )KUBOTHBIE
— JOHOpPHI BHYTPEHHUX OPraHoB IS TEPECaKd YEeIOBEKY.

Mukpoxupyprudeckue MaHUIYISIITUN HA YPOBHE KJIETOK. MOHO3UTOTHBIC OJTM3HEIBI.
XuMepHble UHAUBUAYYMBL. Tunsl xumMep U ux noinydeHue. KietouHsle Mapkepbl B XUMEPHBIX
cucremMax. MUKpOXUPYpPTUUECKHME MAaHUTYJISIIUU Ha ypoHe snep. KiionupoBaHue
OpraHu3MOB. MeTo/Abl TONy4eHUs KIOHOB. TpaHCIIaHTalUs SiIep U PEKOHCTPYHUPOBAHUE
KJIeTOoK. [lepcrekTBbl M O rpaHUYEHUs] TEXHUKHU TPaHCIUIAHTALUN anep.

KionupoBanue ¢ UCTHOIB30BAaHUEM COMATHYECKHX KJeTok. [IpumopanansHbie
3apojsinieBble  kieTku. PeranpHble (GubOpobdnactel. KieTkn B3pocioro opraHusma.
buonorust KJI0HWPOBAHHBIX MHAUBUIAYYMOB. [lapTeHOreHeTHYeCKOe pa3MHOXKEHHUE KUBOTHBIX.
OMOpHOHaIbHBIE CTBOJIOBbIE KIJIETKM B OHOJIOTUM M OHOTEXHOJOTMH. XapaKTepUCTHKA
IMOPUOHATEHBIX ctBosioBblX  kietok  (DCK), MOJyYEHHBIX W3 SMOpHOIUICTA
MPEeIMMIUIAaHTALIMOHHBIX SMOPHOHOB U X KyNbTHBHUpoBaHUE. KOHTaMHUHAIUS KYIbTYp KJIETOK
YKUBOTHBIX MUKPOIUTa3MaMH U UX [IUTOMAreHHOE JICHCTBHE.



Jlemoncmpayus cxem U pUCYHKOB, WJUTIOCTPUPYIOIUX OCHOBHBIE MPUHIUIIBI KOHCTPYHUPOBAHUS
TE€HOTHUIIOB PACTECHUI U KUBOTHBIX

4. PexomOunanTHas JTHK (4 4.)

®epmentsl PJIHK. PecTpukTassl B MOJIEKYJISIPHOM KIOHUPOBAHUM W KapTUPOBAHUU
cermentoB JIHK. Homenxmatypa mms MR-cuctembr u ux ¢epmentoB. OcoOeHHOCTH,
XapakTepHble a7 (EepMEeHTOB pecTpUKUUU. MeTunasel — XapakTepHble i (EepMEHTOB
monupuxanuu. Ilnumepassl — (epMEeHTHI, KaTaaU3UPYIOLIUE MOJYKOHCEPBATUBHBIN CHHTE3
HoBbix neneit [IHK. PHK-3aBucumbie JIHK-nonumepasbl. Jlurasa xak ¢epMeHT JTUTHPOBAHUS.
MexaHu3M JIMTUPOBAHUS WIUMKUX» U «TynbIX» KoHI0B JIHK.
Yyxepomnas JIHK (u/IHK). Hanmuuue monHOM mHGOpManuu O reHe, MPeIHa3HAYCHHOTO

JUISIKJIOHUPOBaHUSA, - BaxkHoe ycinoBue s mnonydeHus uJIHK. Makpoctpykrypa
JHK.

Pecrpuknmonnass kapra JHK: nmpunmuner  noctpoenus.  Mukpoctpykrypa  JHK.

CekBEHUpOBAHME — METOJA ONpeAeieHus HykJIeoguaHou mnocnenosarensbHoctu JIHK.
Mertonel cekBenupoBanuss  JIHK. Ocobennoctu CEKBCHUPOBAHUS
MEIIKO-, cpenHe-, U KpynHO(parMeHTHBIX JTHK. MonekynspHas u

XpOMOCOMalbHas JIOKAJIW3alUsg IeHa B TeHoMe. UMCIo KOnmui reHa B TEHOME: METOAbI
onpenenenuss. Mcrounukun u  meroasl nosmydeHus ugyxepoanoro JHK: renomuas,
cunrerernueckas u kommuiementapuas JIHK. Tlonumepasnas uennas peaxuus (I1L[P).
Bexropnas JIHK (Bektop). BekTopHble mpupoaHble HCTOYHUKH. METOAbl MOJTy4eHUsI BEKTOPOB.
Knaccudukanus BEKTOPOB B 3aBUCUMOCTHU oT IIPOUCXOXKACHMUS, €MKOCTH
BCTpamBaeMoro (parmMeHTa, CHCTEMBl XO3siMHA W Tpoduis ucmoyib3oBaHus. TpeboBaHU,
OpeabaBisieMble K BEKTOpY. VCKycCTBEHHBIE  XpOMOCOMBI — OakTepuii, JApoioKeH U
yenoBeka. OcoOEHHOCTH, XapakTepHbIe Ui HCCKYCTBEHHBIX XpoMocoM. TpebGoBanwus,
IpenbsBIseMble K HCKYCCTBEHHBIM XpoMocoMmaM. bubmmoreka renoma. Tumbel OuOIMOTEK
reHoma. OcoOeHHOCTH, XapaKTepHbIe JUIs OMOIMOTEK TeHOMA.

buorexnonornueckas cymHocts PJIHK: MmonekynspHOoe cTpoeHHE, OCHOBHBIE MPUHIUIIBI
KOHCTPYHpPOBaHUs,  OCOOEHHOCTH  (PyHKUMOHMpOBaHUS W mnpuMmeHeHus. Cucrema
«XO3SIMHBEKTODP» M TpeOOBaHUsI, IPEIbABIIEMbIe K X03uHy. nenTudukanus u oroop KIEToK ¢
PJIHK. Knonuposanue PJIHK.

besonacHocTbio. ['€HHO-MHXKEHEpHBIE KOHCTPYKLUHMHM W UX BIUSHUE HAa T'E€HETHYECKOE
pazHooOpa3ue. MeXIyHapOIHBII  KOHTPOJAb U  MEXAYHapOAHOE peryiupoBaHHEe B
00JIaCTH MOJIEKYNISIPHBIX TEXHOJOTMH W HCHOJb30BAHUS T'€HETHYECKH MOIU(PHUIMPOBAHHBIX
OpPraHU3MOB U MOJYYEHHUS U3 HUX MPOIYKTOB.

Jlemoncmpayus cxem, WUTIOCTPUPYIOIIUX OCOOCHHOCTH KOHCTPYUPOBAHUS T€HOB in Vitro M UX
(GyHKIIMOHUPOBAHHE B MUKPO- U MAaKPOOPraHU3MaXx.

5. PekoMOMHAHTHBIH 0es10K (24.)

buorexHonornueckas CymIHOCTh pPEKOMOMHAHTHOTO Oeika: OCOOGHHOCTH TIOMYYCHWS,

GYHKIMOHUpOBAaHUA | TpuMeHeHus. Kierka — «vuHU-Gabpuka» s
MPOU3BOJICTBA PEKOMOMHAHTHBIX OEINKOB. buorexHonorus B MUKPO-
MakpocucTeMax. MONeKyIsipHO-OMOIOTUYECKUEN  HAYYHO-TEXHUYECKUE TPEINOCHUIKU B

MOJIyYEHUU PEKOMOWHAHTHBIX MOJEKYJI M TPAHCTeHHBIX HWHIUBUAYYMOB. 3HAu€HHE U
NEPCIEKTUBHI UCIIONB30BaHUSI ~ PEKOMOMHAHTHOTO Oelka B~ MEAMIUHE,

dapmakosoruu, JUETOJIOTMH, PACTEHUEBOJICTBE, KUBOTHOBOACTBE M BETEpUHApUM. | 'eHHas
UHXeHepusi 0enkoB M ¢gepMeHTOB. MHAyNUMpOBaHHBI MyTareHe3 Kak METOJ IOJIy4YeHHS



0enkoB ¢ 3aaHHBIMU cBolicTBaMu. Criennduyeckue 3aMeHbl B KIIOHUPYEMbIX TeHaX.
Hemoncmpayusi cXeM W PUCYHKOB, WILTIOCTPUPYIOIIUX JTambl padOT MpU TEXHOJIOTHUU U
peKoMOMHAHTHOTO OerKa.

6. buoTexHoJ10rusi MUKPOOPraHU3MOB (2 4.)

Mertons! BBeaenus: PIHK B renom Oakrepuil. PekoMOMHAHTHBIN OeNoK, MoydyaeMblil U3 KJIETOK
Oaktepuii. bakrepun E.coli xak cUHTE3aTOp SHIOHYKJEa3 PECTPUKIIMU. XHUMEpPHbIE OCIKH U
UX IPUMEHEHHUE. Crabunuzanus 0eJKoB B IIPOKApUOTUYECKUX CHUCTEMAX.
Bakrepuanbubiii «remornoduny. Muarerpanus JJTHK B xpomocomy 6akrepuii. IlyTu noBsienus
s dextuBHOCTH cekpenmu. [lomydeHne OONBIIUX KOJWYECTB PEKOMOMHAHTHBIX OEJIKOB.
Mertabonunueckas meperpyska.

PekoMOMHaHTHBIE ~ MHUKpPOOPraHM3MBI € HOBOM  (pepMEHTATHBHOM  aKTHUBHOCTBIO.
[TpoMmbllITIeHHAs TEXHOJIOTUSI OENKOB € IOMOIIBIO PEKOMOMHAHTHBIX MUKPOOPTaHU3MOB.
PexoMOMHaHTHBIE MUKPOOPTaHU3MBI B (DAPMAKOJIOTHH U METULIIHE.

7. buojorusi makpoopranusmos (4 4.)

PekoMOuMHaHTHBIN O€OK, MOJlydaeMbli W3 KIJIETOK JpOAOKEH, acTeHUH U IKUBOTHBIX.
buorexHonorus pacreHMi M OHMOTEXHOJIOTUS >KUBOTHBIX. MHUKpOKIJIETOYHBIE TEXHOJIOTUU
IpY MOJYYEeHUH TPAHCTCHHBIX WHAMBUIYYMOB. TpaHdopManus reHHbIX KOHCTPYKIUI B TEHOM
pacTeHuil 1 )KUBOTHBIX: METOAOJIOTHUS U OOIIUE IPUHIIUIIBL.

TpaHcreHHblE MHIMBUIYYMBI, TEXHOJIOTUSI T'€HETUYECKOW MH)KEHEPHH
MaKpOOPraHMW3MOB. JTalbl OJy4E€HUsI TPAHCTEHHBIX MHANBUYYMOB. MeTobI
TpaHchopMaluu KIETOK pacTeHUH U )KUBOTHBIX. Dkcnpeccus 4/IHK B renome pactenuii u
KUBOTHBIX. TpaHCTE€HHBIE PACTEHUS U JKUBOTHBIE C KOPPEKTUPOBAHHBIMH CEIEKIIMOHHBIMU
npu3HakaMu. TpaHCreHHble HHANBUIYYMBI Kak OnopeakTopsl. bronorus TpaHcreHHbIX
WUHIVBULYYMIIB.

Metobl OMOTEXHOJIOTUH B U3yYEHUH reHOMa yenoBeka. KapTupoBaHue reHoMa 4eIoBeKa.
MonekyssipHasi IMarHOCTHKA FeHeTHYeCKUX 3a0oneBanuii. KioHupoBaHue naTroreHoB
YeII0BEKA.

NMMyHOOMOTEXHONIOTHSI. NMmmyHOAMArHOCTUYECKU I KOHTPOJIb METOJIaMH1
OMOTEXHOJOTMH. broTeXHOMOrNUecKkne npenapaTsl aKTUBHOIO U IACCUBHOIO HMMYHHTETA.
I'ennas tepamnus. Meroasl reHHOM Tepanuu. TepanuBTUYEKHE BEKTOPHI U TEPAllEBTHUUECKUE
TeHbl: OCOOEHHOCTU KOHCTPYUpPOBaHMs U (GYHKIMOHMpPOBaHUA. Koppekuus TIeHeTHYecKuX
ne(eKTOB MeToJlaMU OMOTEXHOJOTHH.

Hemoncmpayuss ~ cxeMm, TaONMLl M PHUCYHKOB,  WIIIOCTPUPYIOIIUX  TEXHOJIOTHIO
FEHETUYECKOM WHXEHEPUM PACTEHUH M JKUBOTHBIX, METOJIbl TE€HHOM Tepanuu B
JICYCHUH MOHOTEHHBIX 3a00JIeBaHMI YeTI0BEKA, OMOJIOTHIO TPAHCTEHHBIX WHANBUYYMOB.



3. TemaTuueckoe MJIIAHMPOBAHUE,

B TOM 4YHCJIe ¢ Y46TOM padoyeil MporpaMMbl BOCIIMTAHUS

Ko Ko
I I
e Tema u Ne uae 3agadu BOCIHUTATEIIHLHOM
Ne Pazgen CTB CTB
JIEeITEILHOCTU
0 0
yac yac
OB OB
10 xnacc — 34 yaca
Beenenue 1. IIpenmer OMOTEXHOJIOTHSL. 1 I'paxxnancko-maTpuoTHYECKOE:
Yro uzydaer OMOTEXHOJIOTHS. BOCTIUTAHUE  YBAXKCHUS K
4 . mpaBam, CBOOOJaM 1 00sI3aHHOCTSM
2.Mecto [aHHOM Hayku B i
. 1 YEJIOBEKa; -Pa3BUTHE HPABCTBEHHBIX
CHCTEMC HAy4HBIX OTPACICH. MPEJICTABICHHUHA O JIOJITe, YECTH U
3.Metonpl  OMOTEXHOJIOTHU: nocTouHcTse; HpaBcTBeHHOE U
1 reHHas U KieToyHas | 1 JYXOBHO€ BOCITUTAHUE:
WH)KCHEPUSL. -bopMHUpOBaHHE y
4.CoMaTHyecKas 00y4JaromUXCs ICHHOCTHBIX
ruOpuIM3aIms, KJIOHUPOBAHUE, IPEICTAaBICHAN O MOpaJIH,
MaHUIYIIIUU C TCHETUYCCKUM 1 00 OCHOBHBIX MMOHATHUIX ITUKHA
MarepuasioM.  Mcropuueckas
CIpaBKa.
OcHoBBI S.IIoHATHE O MOJNEKyIax u HpasctBennoe u IyXOBHOE
MuKpobno | 12 | KieTkax. Cmpoenue Bocnuranue,  (HOPMHPOBAHHE Y
JIOTUH. bdaxkmepuanvnoi, 1 oOyyJaronmxcs KOMIIJIEKCHOI'O
pacmumensHol U JHcUgOMHOU MHPOBO33PEHHUSL. Bocnuranue
K1€moK. Ilpakmuueckasn [OJIOKUTENBHOIO  OTHOIIEHUSA K
padoma Ne1. TPYIly ¥ TBOPUECTBY, (GOPMHUPOBAHHUE
6. Opranuyeckue BelIEeCTBA 1 |y oOydaromuxcs mpeacTaBieHui 00
KJICTKH. YBaKEHMH K YEJIOBEKY Tpynda, O
7-CTp06HI’Ie u (byHKHI/II/II IEHHOCTHU Tpyda W TBOpUECTBa s
YIICBOIBL,  JHUIHUIBL, — OenKH | | TMYHOCTH, ¢dbopmupoBanue
2 HYKJICHHOBBIC KUCJIOTBI. JHUAEPCKUX KAueCTB M Pa3BUTHUE
DepmeHTBL. OpPraHM3aTOPCKUX  CIOCOOHOCTEH,
8.I'eHeTHYECKHH KOS, 1 yMeHHsl paboTaTh B KOJUICKTHBE,
BuocunTe3 Oenka. BOCIIUTAHUE OTBETCTBCHHOI'O
9.Baxtepun. CTpocHie OTHomeHUI/Iﬂ K ocymeVCTBnﬂeMoﬁ
OaKkTepHaIbLHON KJIETKH, TPYAOBOM M~ TBOPHCCKOH
bopmer  GakTepuii. Bakrepuu NeSTeNbHOCTH;  MHTemeKTyanpHoe

3aIUIIAF0TCS.
Ilpoxkapuomuueckue Kiemku
Hpakmuueckas paboma Ne 2

BOCIIMTaHHE, 37I0POBBE cOeperaromiee
BOCIIUTaHHe, (HOpPMUpOBaHHE Y
00y4aromuxcst KyJabTypbl 3I0pOBOTO




10.CniopooGpa3yromue
OakTepuu: OarnILIbI u
3I1b(HOPMBI.

11.Ku3HenesaTensHOCTD
OaKkTepuil.

12.'pubb1, WX CTpPOCHHE WU
KU3ZHEIESITEIIbHOCTb.

H3yuenue nnecneswvix cpudoe
(benas u cuzaa naecems).
Ilpakmuueckas pavoma Ne 3.

13. H3yuenue Opoycicesvix
KJ1emoK. Ilpakmuueckasn
paboma Ne 4.

14. baktepuu u TpuOBI Kak
00BEKTHI OMOTEXHOJIOTHH.

o0pasa )KU3HH; ¢dopmupoBanue y
00y4aroMXCcs HABBIKOB COXPAHEHHS
3I0pOBbsI, COOCTBEHHOTO OBJIAJICHUS
3/10pOBbBE cOeperaromumMu
TEXHOJIOTUSIMH B IIpo1iecce 00ydeHus

15.Ctpoenue KJIETOK
MUKPOOPTaHU3MOB.
16.CpaBHenue KJIETOK
9YKapuoT U MPOKAPHUOT.
Nuxenepn 17.Cunres BOKHEHIITUX NHTemiekTyanbHOe BOCIUTaHUE:
ast MPOJIYKTOB, TaKHX KaK -opMUpOBaHUE OTHOIICHUS K
SH3UMOJIOT KOPMOBO# 0eJIoK, 00pa3oBaHUIO KaK
s pa3HooOpa3Hbie  (EepMEHTHI o0111e4eI0BeYeCKOn LIEHHOCTH,
18.Cunres BAKHEHIIINX BBIPAXKAIOLIENCS B UHTEpECE
NPOTYKTOB, TAKHX KaK oOydJalomuxcsi K  3HaHUSAM, B
BUTAaMUHBI, aHTUOMOTHKH, CTPEMJICHHH K
- HUHTEIJIEKTYyaTbHOMY
19.Cunres BAXHCHIITHX OBJIAJICHUIO MATEPHAITbHBIMH "
IIPOAYKTOB, TaKuX Kak JTYXOBHBIMH JOCTHKEHUSIMHU
OPraHMHCCKHUC KNCTOTBI. YENI0BEYECTBRA. Bocnuranue
20.3naueHue B KUZHU MOJIOKUTEIBHOTO
9CJIOBCKa, MCIHUIHNHE, OTHOWICHUA K TPYAy M TBOPUYCCTBY.
CEIIbCKOM XO3SIICTBe.
Knerounas 21.Paznuunble METO/bI HpasctBennoe u JYXOBHOE
WHXKEHE WCIOJIb30BAaHUS HCCIIEJOBaHUM BOCIHTAHUE:
pust C TIOJIOBBIMU U COMATHYECKUMU -opMupoBaHUe y
KJIETKaMHU. o0y4aromuxcs LIEHHOCTHBIX

22.KynbTypbl KJIETOK U TKaHEH
pacTeHUH U KUBOTHBIX.

23.Ilepecanku  BBIJEICHHBIX
TCHOB OJHHUX OpPTaHH3MOB B
KJIETKH JPYTUX OPTaHU3MOB.

24.CeeKkIInOHHbIE paboTHI,
HampaBjlIeHHbIE Ha ObIcTpoe
CO3/ITaHME  HOBBIX COpPTOB
pacTEHUN U IOPOJ JKUBOTHBIX.

25.HckyccTBEHHOE
Pa3MHOKEHHE KJIETOK C IIEJbIO
MOJIYUYCHUS M3 HHX TKaHEH H

IIPEACTABJICHUM O MOPAJIH,

00 OCHOBHBIX TIOHSTHSIX OJTHKHU
3nopoBbecOeperaroIiee BOCIUTAHKE:
-bopMHpOBaHHE Y OOYyYaIOIIUXCS
KYJIBTYPBI 3J0POBOTO 00pasa >KU3HH,
IICHHOCTHBIX TPEICTaBICHHUH

0 (QundecKkoM 3JI0pOBbE,
[IEHHOCTH TYyXOBHOTO "
HPABCTBEHHOT'O 3JI0POBBS;
-bopMHpOBaHHE Y OOYyYaIOIMIUXCS
HABBIKOB COXPaHEHUS COOCTBEHHOTO
3JI0POBBSI, OBJIaJICHUE




B3pOCIBIX 0COOEH pacTeHuil u
’KUBOTHBIX.

26.Kpuocoxpanenue. 1

27 . BUOTEXHOIOTUYECKUE
OCHOBBI JKUBOTHOBO/ICTBA.

28.Ilocnenuue TOCTUKCHUSA B
KJIETOYHOW MH)KEHEPUHU.

3710pOBbE
TEXHOJIOTUSMH
B TIpoliecce 00y4eHusl.

cOeperamumMu

I'ennas 6 HHTennekTyanbHOE BOCIIUTAHUE:
WH)XEeHEepH dopMupoBaHuE OTHOLICHUS K
s 00pa30BaHUIO Kak
29. 3agaud ¥ MeTOMbl TeHHO . 0011IeueIIOBEYECKOI [ICHHOCTH,
HHXCHEPHUH. BBIpaKaroIencs B UHTEpece
0o0ydJaronuxcst K 3HaHUSM
HpasctBennoe u IyXOBHOE
BOCIIUTaHHE.
-popmupoBanue
30.Co3nanne MCKYCCTBEHHBIX 1 0‘2 yﬂ aIOII)I_II/IXCSI Y LEHHOCTHBIX
TeHETHYECKUX MPOTPaAMM. IpeACTABICHMIE 0 MODAIH,
31.PexoMOMHAHTHEIC 1 00 OCHOBHBIX NOHATUS
MOJICKYJIbl U OPTaHU3MBI. THKH
32.BeKTOpbI IIepeHoca HHTennexkTyaapHOe BOCTUTAHHUE:
reHEeTHUECKOM -(popmupOBaHIE OTHOLICHHE S K
UHpOpMALlUU y pPACTEHUH H ] | 0Opa3oBaHMIO KaK
JKMBOTHBIX. 00111€4eT0BEYECKON [IEHHOCTH.
3n0poBbecOeperaroniee BOCIIUTaHUE:
33 MonyucHue psina -popmMupoBaHue y O0OydYarOUIMXCS
O — penaparos | | KYIBTYpHI 3/0pOBOTr0o 00pasa KU3HH,
(HHCY/IHH, HHTEP(EPOH). IICHHOCTHBIX TIpPe/ICTaBICHUH
0 (U3MYECKOM U HPABCTBEHHOM
3/10pOBEE, ¢dbopmupoBanue y
34.313aquHe B CEIBCKOM 1 00yarOIHXCSI HABLIKOB
XO3HMCTBE, MCTUINHC. COXpaHEHHS COOCTBEHHOTO
3JI0POBBSL.
Hroro 34 34
S Tem. q q
11 kiace — 34 yaca
Baenenne 1.broTexHOIOTNS KaK HAyKa, HpascrBennoe H AYXOBHOC
3apOXKIEHHE, CTAHOBJICHHE U 1 | BOCIHTaHHE:
pa3BUTHE HAYKW. -popmupoBanue y 06yqa101£mxc;1
[ICHHOCTHBIX  TPEJCTABICHUH O
Mopa,

2.BUOTEXHOIIOTHS 1 €€ CBA3b C
IPYTUMHU HAyKaMH.

3.IIpakTryecKkue JOCTUKEHUS
OHMOTEXHOJIOTHH

OO0 OCHOBHBIX MOHATHUAX STUKHU
HHTennekTyanbHOE BOCIIUTAHUE:
-bopMHpOBaHHE OTHOIIIEHUE K
00pa3oBaHMIO KaK

00111eueI0BEYECKOH LIEHHOCTH,




4.Tensl: MOJIEKYJIIpHAas
opraHu3amnusi U OCOOEHHOCTH
(YHKIIMOHMPOBAHUSI.

5.0yt u BO3MOKHOCTH
U3BJICYCHUS
OMOTEXHOJIOTMYECKOT0 pecypca
u3 Pa3IMYHBIX YpOBHEMU
OpraHu3alyy )KUBOW MATEPUH

6.buonoruueckass mporpamma
pa3BUTUS W TEHETUYECKHUH
MOTEHIHA.

BBIPAKAIOILIECUCS B UHTEpECE
00ydJaronuxcst K 3SHaHUSM

Makpoxkiie 7. KyibTypa KIETOK HPOKAPHOT HpascTtBeHHOE M 1yXOBHOE
TOYHAs ¥ DyKaphoT BOCHHUTaHUE: (OpMHUpPOBaAHUE Y
TEXHOJIOT 00y4aromuxcst KOMIUIEKCHOTO
us 8'KH°HaJ}BH°e Pa3sMHOKCHHIE MHUpOBO33peHus. Bocrnuranue
PacTCHUH 1 €ro TIOJIOKMTEIHLHOTO OTHOIICHHS K
HPEUMYIICCTBO. TPY/ly U TBOPYECTBY:
9. KynbTuBHpOBaHHE ramMeT U -hopMHupoBaHHe JUIEPCKHX
3MOPHOHOB JKHBOTHBIX u KauecTB, yMEHUsA paboTaThB
YCJIOBCKA, OKO. KOJIJIEKTUBE,
10.0coBeHHOCTH HuTennexTyanbHOEe BOCIUTAHUE:!
KPHMOKOHCEPBAIIMH KIIETOK (dopMHpOBaHUE OTHOLICHHUS K
00pa3oBaHUIO
11.Cenexuus KJICTOK KaKoOIIeueI0Be4ecKoi
pacTeHui, JKMBOTHBIX 4 3nopoBhecOeperaroniee BOCIIUTaHUE:
4CIOBCKA. -popmMupoBaHue y 00yJaromuxcs
12.buorexHonorus KYJBTYPHI 3J0pOBOTO 00pasa >KU3HHU,
TpaHCIUIAHTAI[MK YMOPHUOHOB B [IEHHOCTHBIX TIPEJCTaBICHUN
KUBOTHOBOJICTBE U MEJIULIMHE 0 (pu3M4ecCKOM  37I0pOBbE, O
13.buonornueckue u HCHHOCTH AYXOBHOT'O M
(bu3HoNIOruuYecKue poauTenn HPaBCTBECHHOI'O 310POBLA,
Opu  TPaHCIUIAHTAINH
SMOPHOHOB.
14.®akTopsl, BIUAIONIME Ha
MPUKUBAEMOCTh YMOPHOHOB.
MuxpoxkJe 15.Meron THOPHAM3ALIH 3nopoBbecOeperaoiiee BOCIUTaHHUE:
TOo4HaA COMAaTHUYECKUX KIIETOK. -(opmupoBaHre y OOyYalOMMXCs
TEXHOJIOT KYJIBTYpPHBI 37J0POBOT0 00pa3a KHU3HH,

16.0OcHOBHBIE IPUHIUIIBI
KOHCTPYHPOBAHHS T€HOTHUIIOB
pacTeHUH U KUBOTHBIX.

17.MOHO3UTOTHBIE OJIN3HELIBI.
XUMEpHbIE UHIUBUYYMBI.

18. KnonupoBanue
Opranu3MoB. MeToasl
MOJy4YE€HUS KIIOHOB.

19.TpancruianTanus siaep u
PEKOHCTPYUPOBAHUE KIIETOK.

IICHHOCTHBIX TIPECTaBICHUI 0
duznueckom 3/10pOBEE,
OLICHHOCTH  JYXOBHOTO H
HPABCTBEHHOT'O 3JI0POBBSI;
-bopMHpOBaHKE Y 00 YJIAIOIITUXCS
HaBBIKOB COXpaHCHHS
3JI0POBBSI,
COOCTBEHHOTO OBJIQJICHUE
JOpOBbeCcOEpETAOITUMHU
TEXHOJIOTUSIMH B IIpo1iecce 00ydeHus
WHTeIeKkTyanpHOe BOCITUTaHHE:
-opMupoBaHUe OTHOILIEHUEK




20.KnonupoBanue ¢
UCIOJIb30BAHUEM
COMAaTUYECKUX KIJIETOK.

21.ITapTeHoreHeTuuecKoe
Pa3MHOKCHHUC JKUBOTHDBIX.

22.9M0puoHaIbHBIE
CTBOJIOBLIC KJICTKH B 6HOJIOFI/II/I
1 OMOTEXHOJIOTHH.

00pa3oBaHMIO KaK

00111eueI0BEYECKOH LIEHHOCTH,
BBIPAKAIOILIECUCS B UHTEpECE
oOydJaromuxcsi K  3HaHUAM, B
CTpEMIICHUU K
WHTEJUICKTYyaJIbHOMY

OBJIAACHUTO MaTepI/Ia.HBHBIMI/I n
JTyXOBHBIMHU JOCTHIKEHUSIMU
YEeJI0BEUYECTBA, K JIOCTUKECHHIO

JIUYHOI'O ycrexa B JKH3HHU.

HpasctBennoe u IyXOBHOE
BOCIIUTaHUE: - (OPMHUpPOBAHUE Y
o0yJarmuxcs KOMIUIEKCHOTO
MHPOBO33PECHUS Bocnutanne

MOJIOKUTEIBHOTO  OTHOUIEHUSI K
TPYAY U TBOPYECTBY:

PexomOun 23 bruorexHoiornyeckas 3nopoBbecOeperaroniee BOCIIUTaHUE:
aHTHas CYITHOCTh PEKOMOWHAHTHOTO -popMupoBaHue Yy OOYYarOIIMXCs
JTHK Oenka KYJIBTYPBI 3J0pOBOTO 00pasa >KH3HHU,
24.3HaveHue U NepCHeKTUBbI IEHHOCTHBIX  IPe/ICTaBICHUH
HCIIOIB30BAHMS 0 (pu3M4eCKOM  3/I0pOBbE, O
pEKOMOMHAHTHOrO  Oelka B HCHHOCTH AYXOBHOT'O n
MenuuuHe,  (apMakoJIOTUH, HPAaBCTBECHHOI'O 310POBLA,
IUETOJIOTUH, PACTCHUEBOCTBE, -opmupoBanue 'y 0bydaroIHXCS
’KUBOTHOBOJCTBE U HABBIKOB COXpaHEHHUS
BeTePHHAPHH. COOCTBEHHOTO 3]10pOBBS,
25 BHOTEXHONOTHH B MHKDO- OBJIaJICHHE 3/I0pOBhECOEpEraomuMu
MaKpo CHCTEMaXx. TEXHOOTUAMM
B TIIpOIIECCe 00yUCHUS
HHTennekTyanbHOE BOCIIUTAHUE:
-bopMHpOBaHHE OTHOIIICEHUE K
26.I'enHas uHXeHepus OENKOB 00pa3oBaHUIO KaK
1 (epMeHTOB. 00111eueI0BEYECKOH IICHHOCTH,
BBIPAKAIOILIEUCS B UHTEpECE
00yJaronuxcst K 3SHaHUSIM.
PexomOun 27. PexoMOWMHaAHTHBIN O€IOK, HpaBcTBeHHOE 1 TyXOBHOE
AHTHBIN MOJTy4aeMbIi1 u3 KJIETOK BOCTITaHHE: (POpMHUpPOBAHUE Y
0eoK OakTepuil. 00yJaronuXxcst IEHHOCTHBIX
IpeCTaBICHUN O MOpaIu.
28 PexombuHaHTHEIE 3nopoBbecOeperaroliee BOCIUTaHHE:
MUKPOOPTaHHM3MBI B -popmupoBaHue y 00ydaromuxcs
(hapMaKOIIOTHH M MEIHIIHHE. KYJIBTYpBI 3JJ0pOBOr0 00pa3a >KU3HU.
Bruorexuo 29 . PexOMOMHAHTHBIA  O€JIOK, 3nopoBbecOeperaroniee BOCIIUTAHUE:
jorus I10JIy4aeMbIi u3 KJIIETOK -popmupoBaHue y 00ydaromuxcs
MHUKpPOOPT TPOXOKEH, pacTeHuit u KYJIBTYpPBI 3J0POBOT0 00pasa >KU3HH,
aHU3MOB KUBOTHBIX. -popMupoBaHUe y 00yJaArOIIUXCS

30.buoTexHonorust pacTeHu 1
6HOT€XHO.HOI‘I/I}I KHUBOTHBIX.

HaBBIKOB COXPaHEHUsI COOCTBEHHOTO
3II0POBBS,

OBJIA/ICHUE 3I0POBBE
cOeperarmmuMy TEXHOJIOTHSIMH B
nporiecce 00yueHus




buorexno 4 | 31.buoTexHONOTUS PACTCHUHN U 1 | 3nopoBbecOeperaroniee BOCITUTAHKE:
JIOTHUS OMOTEXHOJIOTHS )KHBOTHBIX. -bopMHpOBaHKE Y O0YJIAOITUXCS
Makpoopr 32. TpaHCreHHbIE 1 | KyAbTYpbI 310pOBOTrO 00pa3a KU3HHU,
aHU3MOB MHANBHAYYMBI,  TEXHOJIOTHS [IEHHOCTHBIX TMPEeJCTaBICHUN
TCHETHYECKON WHXEHEPUHU 0 GU3MYECKOM  310POBEE, O
MaKpOOPraHU3MOB. NEHHOCTH NYXOBHOTO H
33.MeToapl OMOTEXHOJOTHH B ] | HPABCTBCHHOTO 310POBbA,
M3Y4EHHH TCHOMA YeIOBEKa. ~gopmupoBaHue y 00yaiomuxcs
HaBbIKOB COXpaHEHUACOOCTBEHHOTO
34.Kapruposanue reaoma 1 3JI0POBBSI, 3/I0POBbECOEpEraroIuMu
ICJIOBEKA. B IIpolecce 00y4YeHUs
Hroro B 344 34
11 ka 4
Hroro 3a nBa 68 68
roaa q 4
4. ®opMbI OLIEHKH Pe3ya1bTaTOB
NeSITeIbHOCTH YUAIUXCSA
- petdeparsr;

- IOJIy4E€HHbIE NIPAKTUYECKUE YMEHHUS U HABBIKU; - KOMIBIOTEPHBIC MIPE3ECHTALIMH 110
TEMaM Kypca

- 3alIuTa IMpoCKTa.

5. YueOHO-MeTOaMYECKOE 00ecreueHue

1. Hukumosa E.A., OcHoBsl Onotexnomoruu: 10-11 knaccel: yaebHoe mocodue//
bubnuoTeka anexkTuBHBIX KypcoB— M.: Benrtana-I'pad, 2009

2. Ilaceunuka B.B. MockBa «buosmorus» yaeOHUK a1 00111€00pa30BaTEIbHBIX
yapexaeHui (mpoduiIbHbIN ypoBeHb) U3aTeabcTBO MockBa «IIpocBemenne» 2021r.

3. PyBunckuit A.O. «O6mas 6uonorus» M. [Ipocsemenue, 1995 r.

4. Tepemon A.B. IlerpocoBa P.A. «buonorus. buonornueckue CUCTEMBI U MPOIIECCHD)
y4eOHUK 1 00111e00pa30BaTENbHBIX YUPEXKIACHUH (TPOPHUIBHBIN YPOBEHD)
n37aTenbcTBO «Muemo3unay 2020r;

5. Manupo AC. Mukpobuonorus: 10-11 kmaccel: yuebHOe mocodbue s ydanmxcs
o0mieoOpa3oBaTeNbHbIX yupexaeHuii . — M.: Benrana-I'pag, 2008.
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