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HOACHHUTEJIBHAA 3AITMCKA

AKTYaJIbHOCTH U HA3HAYEHHE MPOTPAMMBbI

PaGouass mnporpamma Kypca BHEypouHOW gesarenbHocTH «COBpEMEHHBIE
arpoOMOTEXHOJOTUH (arpoOMOTEXHOJIOTHYECKUN MpodUIb)» i CpeaHEro oOIIero
oOpaszoBaHusl (ajee — mporpamma) pa3paboTaHa B COOTBETCTBUU C TpeOOBAHUSIMHU
denepanbHOr0 TOCYAAPCTBEHHOrO0 00pa30BaTEIbHOTO CTAaHAApPTa CPEIHEro OOUIEro
obpazoBanus (OI'OC COO), opueHTHpOBaHA Ha OOECIEUYCHUE WHAMBUYATbHBIX
notpedHocTel 00y4JaroIIUXCs M HallpaBjieHa Ha JOCTUKEHUE TNTAHUPYEMBIX PE3YJIbTaTOB
OCBOEHHUS MTPOrpamMMBbl CPEIHEr0 00111ero 00pa3oBaHMs C YYETOM BbIOOpA YYaCTHUKAMHU
o0pa3oBaTeIbHBIX OTHOIIEHUH KYpCOB BHEYPOUYHOM JEATENBHOCTH. OTO IO3BOJISET
oOecrieuuTh enUHCTBO 00s3aTenbHbIX TpeboBanuii @PI'OC COO Bo BceM MpPOCTPAHCTBE
IIKOJILHOTO 00pa30BaHUs: HE TOJIBKO HA YPOKE, HO U 32 €ro MpeiesiaMu.

Hacrosimumii xypc npegHazHauyeH Uil YIUIyOJIGHHOTO M3Y4EeHHS] OMOJOTMYECKUX
SBJICHUN YU 3aKOHOMEPHOCTEH, paciIpeHrs 0a30BbIX 3HAHUM, pa3BUTHS MPAKTHUECKUX

YMGHI/Iﬁ N HABBIKOB B COBpGMGHHOﬁ OMOJIOTUH.

AKTYaJIbHOCTH peaju3aluu MporpaMmmbl

[Iporpammoii npeaycMoTpeHo (OPMHUPOBAHUE COBPEMEHHOTO TEOPETHYECKOTO
YpOBHS 3HAHUW, a TakKe MPAKTHUUYECKOro OmbIiTa paboTel ¢ JaOOpaTOPHBIM
o0opyaOBaHNEM, OBJAJCHHE MPUEMAMU HMCCIEI0BATEIbCKON AESITeNbHOCTH. MeTobl
opraHu3anudd  00pa3oBaTeNbHOM W  HAYYHO-HCCIEIOBATEIBCKON  JACSTEIBHOCTU
npenycMaTpuBaloT (GOPMHPOBAHHE Y OOYYAIOUIUXCS HECTaHIAPTHOTO TBOPYECKOTO
MBIIIJIEHHUS, CBOOOIBI CAMOBBIPAKEHUS U UHANBUAYATLHOCTH CYXICHUI.

Jlist momHOTO y4yeTa MOTpeOHOCTEH 00ydJaronuxcs B MPOrpaMMe MCIOJb3YeTCs
muddepeHIUpOBaHHBIA TOAX0J, YTO CTHUMYJIUPYET OOyd4aromerocss K YBEITUUYEHHUIO
MOTPEOHOCTH B MHAMBHUIYATHHOM, MHTEIJICKTYAIbHON U MMO3HABATEIBHOMN JESTEIHHOCTU
Y Pa3BUTHIO HAYYHO-UCCIIEA0BATEIbCKUX HABBIKOB. [Iporpamma ctanet BocTpeOOBaHHOM
B TMEpPBYIO oOuepenp OOyYaromMMHCS, KOTOpblE WMEIOT CTOWKHUH HWHTEpeC U
COOTBETCTBYIOIYIO MOTHUBALIMIO K U3YYEHUIO MPEIMETOB €CTECTBEHHO-HAYYHOTO 1[UKIIA,
€CTECTBEHHBIX HAYK U TEXHOJIOT .

B mnacrosmee Bpems Ouosjorumdeckoe oOpa3oBaHHE JODKHO OOECIeUUTh
BBIITYCKHUKAM BBICOKYIO OMOJIOTMYECKYIO, KOJIOTHYECKYI0 U MPUPOI0OXPAHUTEIIBHY IO

I'paMOTHOCTbD.



3HaHusT B 00JIACTM OCHOBHBIX OHMOJIOTHUYECKHX 3aKOHOB, TEOpUN U wujaeH
(OpMUPYIOT HPAaBCTBEHHBIE HOPMBI M NPHUHLMIIBI OTHOUIEHUS K JKUBOW MPHUPOJE.
B kadecTBE WLEHHOCTHBIX OpPUEHTHUPOB OHMOJOTMYECKOIO OOpa30BaHUS BBICTYNAIOT
O0OBEKThI, M3y4YaeMmble B Kypce OHOJIOTMHM, K KOTOPBIM Y ydauuxcs (opMHpYyeTcs
LEHHOCTHOE OTHOIIeHHE. [Ipr 3TOM BeyILyI0 pOJIb UTPAIOT MMO3HABATENIbHBIE IIEHHOCTH,
TaK KaK JaHHBIA y4yeOHBI NpeIMeT BXOJUT B IPyNIy NPEIMETOB MO3HABATEIHHOTO
LMKJIa, TJaBHAs IeJIb KOTOPBIX 3aKJIIOYAeTCsl B U3YYEHUH COBPEMEHHBIX CIOCOOOB
perieHus To0anbHbIX MpobseM coBpeMeHHocTH. [Iporpamma mpecinenyeT He TOJIbKO
oOpa3oBareibHble, HO M BOCHUTATEJIbHbIC 1I€JIM, IOCKOJBbKY OHa CIHOCOOCTBYET
(OpMHUPOBAHUIO IKOJOTUUYECKOTO U OUOTEXHOJOTUYHOTO MBIILJIEHHUS Y TTOIPACTAIOLIETO

ITOKOJICHUA.

BapuauTthl peaju3anuu nporpaMmmsel 1 popmbl NpoBeIeHUs 3aHATHI

Peanmzanust mporpamMmbl MpeInoiaraeT UCIoJIb30BaHne GopM paboThl, KOTOPHIC
peayCMaTpPUBAIOT AKTUBHOCTh M CaMOCTOSITETBHOCTH OOYYalOIIMXCS, COYETaHHE
WHIWBHUIYAIbHOW ® TPYIIOBOW pabOThl, TMPOCKTHYID M  HCCIECI0BATEIBCKYIO
JesTeNbHOCTh. TakuM 00pa3oM, BOBJIEYEHHOCTh 00YYAIOUIUXCS B IAHHYIO BHEYPOUHYIO
JESTENBHOCTh IO3BOJUT OOECMEYUTh UX CaMOOMpENeiIeHHe, PaCIIUPUTh 30HBI
MOMCKAa CBOMX HMHTEPECOB B Pa3IMYHBIX c(epax ecTeCTBEHHO-HAYYHBIX 3HAHUH,
NIEPEOCMBICIIUTh CBOM CBSI3M C OKPYXAIOIIUMH, CBOE MECTO CpPEIu JAPYTuX IIOJCH.
B menom peanmuzamus mporpaMmbl BHOCHT BKJIaJ, B HPABCTBEHHOE W COIMAIBHOE
dbopMupOBaHUE TUIHOCTH.

[Iporpamma MoXxeT OBITh peasim3oBaHa B paboTe ¢ oOywarommmucs 10 m 11
KJIACCOB.

[Iporpamma Kypca paccunTaHa Ha 68 4acoB, B paMKax KOTOPBIX MPETYCMOTPEHBI
takue (opmel paboOTh, Kak Oecelpl, ITUCKYCCHH, MAaCTEP-KJIAcChl, AKCKYypCUU
Ha MPOU3BOJCTBO, aHAJIN3 KEWCOB, BCTPEUM C IPEACTABUTENIIMU PAa3HBIX MPOQECCHit,
npodeccruoHanbHble MPOOBI, KOMMYHUKATHBHBIC W JCJIOBBIE WIPHI, KOHCYJIHTAI[UU
nejarora M rCUxXoJiora.

[IporpamMmma MoxeT OBbITh peanu3oBaHa B TEYEHHE OJHOrO0 Yy4eOHOro roja
¢ ooyuatormumucs 10 u 11 kmaccoB, eciam 3aHATHS TMPOBOAATCS 2 pa3a B HEAEIIO.
Nnu B TeueHwe NBYX JIET, €CIIM 3aHATHS TPOBOAATCS | pa3 B HEACHIO IS KJIACCOB

OMOJIOTMYECKOT0 MJIM OMOTEXHOJIOTHYSCKOT O HaHpaBHeHHﬁ.



B3aumocBsashb ¢ (penepanbHoOil pado4yeid NporpaMMoii BOCIUTAHUSA

[Iporpamma Kypca BHEYPOUHOH JAESATENbHOCTH pa3paboTaHa C  y4ETOM
pexomeHaanuil penepanbHoOi pabodeid mporpaMMbl BOCIIUTAHMS, YYUTHIBAET ICUXOJIOTO-
MeJaroruieckue OCOOEHHOCTU JAHHBIX BO3PACTHBIX KaTEropuil. OTO MO3BOJSET
Ha MPAKTUKE COEAMHUTH OOYYAIOLIyl0 M BOCHUTATENbHYIO JEATENbHOCTh Mejarora,
OPHUEHTHPOBATH €€ HE TOJBKO HA UHTEIIEKTYaIbHOE, HO U HA HPABCTBEHHOE, COLIMAIBHOE
pa3BuTHE pedeHKa. ITO MPOSBIISETCS B:

— BOCIIUTAaHMM OCO3HAHHOM KOJIOTMYECKH MPABUIBHON MOTHUBALMU B IOBEAEHUN
U JCSATENbHOCTH 4epe3 (QOpMUpPOBaHUE CUCTEMbl YyOeXJeHUI, OCHOBAHHBIX
Ha KOHKPETHBIX 3HAHUSAX;

— CTAHOBJICHUWU JIMYHOCTH OOYyYalolUXcsi KaK LEeJOCTHOM, HaxoJsiencs
B TAPMOHUU C OKPY’KAIOIIMUM MUPOM, CIIOCOOHOM K PEIIEHUI0 IKOJIOTHYECKUX MPOOIIeM;

— IPUOPUTETE JTUYHOCTHBIX PE3YIbTATOB PEAIU3allMU MPOrpaMMbl BHEYPOUHOU
JESTENbHOCTH, HAIEIIIMX CBOE OTPAKEHUE U KOHKPETH3aIHIo B (peiepaibHOM paboueii

MporpaMmMbl BOCIIMTAHUS.

OcoOenHocTH padoThHI MEAArora mno NporpamMmme

3amaya memarora COCTOMT B TOM, 4YTOOBI  CONPOBOXKIATh  IPOIIECC
npodeccuoHaIbHOM OpUEHTAIlMK 00yUYaOIIMUXCs, PACKPBIBAs MOTEHIMA 00 Yy4aroINXCs
yepe3 BOBIIEYEHHE B MHOTOOOpPAa3HYIO JESTENbHOCTh, OPraHU30BAaHHYIO B Pa3HBIX
dbopmax.

[Ipu »TOM pe3ynbraToM pabOTHl Tefarora B TEPBYIO OYEpelb SBISETCS
JUYHOCTHOE pa3BUTHE peOeHKa. JIMYHOCTHBIX pe3yiabTaTOB MEAAror MOMKET JI0CTUYb,
yBJIeKasi peOCHKa COBMECTHOM U MHTEPECHON UM O0OMM JEeSATEIbHOCTHIO, YCTaHABIBAS
BO BpeMsl 3aHATHH J00pOXKENTaTeNbHYI0, TMOACPKUBAIONIYIO aTMOCc(epy, HaChIIIas
3aHATHS LEHHOCTHBIM cojJepkaHueM. Kpome Toro, mporpamma INnpenycMaTpuBaEeT
OpraHu3alrIo SKCKYPCHii, mpocMoTp GUIbsMoB U 3anuceid TB-nporpamm.

[Ipy w3ydeHHn OOYYAIOMIMMHUCS  MPOTPAMMBI  TEJAaror  OCHOBBIBAETCS
Ha HECKOJIbKUX OCHOBOTMOJIAralolINX MPUHIUIAX 00yUEeHHUS:

— NPUHUUII HMHTETPATUBHOIO NOAXOAAa K OOY4YeHHIO. OTOT NPUHUHUI HUMEET
MEPBOCTENIEHHOE 3HAUYECHHE, TAK KaK YCBOCHHE MOJIy4aeMbIX 3HAHUNU IO OMOTEXHOJIOTHUHU
MpEAIogaraeT TECHYK B3aUMOCBS3b pa3HbIX YypoBHeH. llepBblli  ypoBeHb —
MEKIPEIMETHBINA — MPEJIoIaraeT B3auMOCBsA3b OMOJIOTUU ¢ KypCOM 10 XUuMuH. BTopoii
YpOBEHb — TMPEIMETHBIM — OOYCJIOBJIEH B3aUMOIPOHUKHOBEHUEM  Pa3HBIX

OMOJIOTMYECKUX KypcOB (OOTaHHMKH, 300JI0THH, (DU3UOJIOTUU U IPYTHUX) B TpoOILEcce



CTaHOBJIEHUS M M3y4YeHHUsl OmoTexHonoruu. Kpome Toro, joruka ocBoeHUs maTepuasia
MPOrpaMMbl MPEAINOJIaraeT ABMKEHUE OT OOILIEro K 4YaCTHOMY M, Ha HOBOM YpPOBHE,
BO3BpalIEHUE OT YACTHOT'O K 00ILEMY.

— IPUHUMII HATJISITHOCTH;

— IPUHLMII TOCTYITHOCTH;

— IPUHLUII OCO3HAHHOCTH.

[IpumepHas cxema MpoBeIeHUs 3aHATUN MO MPOTPaMMeE MOXKET ObITh TAKOM:

1. OOBsicHeHHE TEOPETUIECKOr0 MaTepHaia 1mo TeMe.

2. TloaroroBka K 1a00paTOPHOMY MIIM MIPAKTUYECKOMY 3aHATHIO, OOCYKIECHUE
O0OBEKTOB ISl MPAKTUYECKOTO 3aHATHS.

3. HpOBeIIeHI/Ie MPAKTUYICCKOI'0O 3aHATUA — OCHOBHAd 3aJada OCBOCHHUC
MCTOOOJIOTHUHN JAHHOTI'O SKCIICPUMCHTA.

4. Ananu3 pe3yabTaToOB KCIEPUMEHTA.



IJIAHUPYEMBIE PE3YJBTATBHI OCBOEHUS KYPCA BHEYPOUHOM
AEATEJIBHOCTHU

3aHATUsS B paMKax IIporpaMmMbl HallpaBJICHBI Ha oOecrieueHue JOCTHXKCHUA
O6yanOH_II/IMI/IC$I cieayromux JUYHOCTHBIX, MCTAIIPECAMETHBIX MW  MOPCAMCTHBIX

o0pa3oBaTeIbHBIX PE3YJIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI:
8 cghepe epaxcoancKo20 0CNUMAHUSL!

— TFOTOBHOCTh K COBMECTHOM TBOPYECKOW JESATEIbHOCTU MPU BBINOJHEHUH
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

— CHOCOOHOCTh OMpPEACNATh COOCTBEHHYIO TMO3HITUIO MO OTHONIEHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

— TOTOBHOCTH K COTPYJHHYECTBY B IMPOIIECCE COBMECTHOTO BBITIOJIHEHUS YUCOHBIX,
MO3HABATEJILHBIX M HCCIENOBATEIbCKUX 3aJ1ad, YBAKUTEIBHOMY OTHOIICHUS K
MHEHHUIO OIMOHEHTOB MPHU OOCYXKIEHUU CIIOPHBIX BOIMPOCOB OHOIOTHYECKOTO

COACPIKAHUSA,

8 cihepe nampuomuiecko2o 60CHUMAHUL!

— I1IEHHOCTHOE€ OTHOIIEHHE K MPUPOJHOMY HACICIUI0 M TMaMSATHUKAM MPUPOIHI,
noctrxeHusiM Poccun B Hayke;

— CIoCOOHOCTH OIEHHWBATh BKJIAaJ] POCCHUMCKHX YUCHBIX B CTAHOBJICHHUE W PAa3BUTHC
OuoJIorMy, TIOHMMaHUE 3HAYCHHUs] OHOJIOTUH B IO3HAHWM 3aKOHOB IPHPOJIHI,

B JKU3HH YCJIOBCKA U COBPCMCHHOI'O 06HI€CTBa;

8 cghepe OYX08HO-HPABCMBEHHO20 60CHUMAHUSL:

— CHOCOOHOCTh OOCHHBATL CUTYAIUIO MW IIPHUHHMATb OCO3HAHHBIC PCHICHUA,

OPUCHTUPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMBI 1 ICHHOCTH,

— OCO3HAHHUE JUYHOTrO BKJIAJa B IOCTPOCHUE YCTOMUUBOrO OyaylIero;

8 cghepe scmemuuecko20 60CHUMAHUSL:

— IIOHHMMAaHHEC€ ODMOIHMOHAJIBbHOI'O BOSHGﬁCTBHH JKUBOU npupoabl N €€ ICHHOCTD,

6 chepe uzuuecko2o 8ocnumarus.
— TOHUMaHHE IICHHOCTH 3JI0POBOr0 M 0€30MMacHOro 00pasa KU3HH,
— OCO3HaHHWE IIOCJICACTBUM W HENPHUATHE BPEIHBIX NIPHUBBIYCK (ymoTpeOIeHUE

aJIKOT0JIsl, HAPKOTHKOB, KypEHHUSI);



8 cghepe mpy008020 BOCNUMAHUSL:

TOTOBHOCTh K aKTHBHOW JESATEIBHOCTH OWMOJOTMYECKOM M IKOJOTUYECKOU
HAIPaBIEHHOCTH, CIIOCOOHOCTh HHUIIMUPOBAThH, TUIAHUPOBATH M CAMOCTOSITEIIBHO
BBITIOJIHATH TAKYIO JESTEIbHOCTD;

MHTEPEC K MPAKTUIECKOMY U3YUCHHIO MMPOQECCHii, CBI3aHHBIX C OMOJIOTHEH;
TOTOBHOCTH M CLIOCOOHOCTh K 00pa30BaHUIO U CAMOOOPa30BaHUIO HA IPOTSKEHUU

BCEM JKU3HU;

8 cghepe IKON02UUECKO20 BOCNUMAHUAL:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPHUPOJAC KaK HCTOYHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHHSI;

MOBBIIIICHUE  YPOBHS  DKOJOTHYECKON  KYJIbTYphl: MPUOOPETECHUE  OIBITA
IUTAHUPOBAHUS  IOCTYITIKOB W  OLEGHKM HMX BO3MOXHBIX  IOCJICJCTBUN
JUJISL OKPYKAKOIIEN CpeJIbl;

CIIOCOOHOCTh HCITOJIB30BaTh MPHOOPETaeMbIC MTPU U3YUYCHUN OMOJIOTUU 3HAHMS U
YMEHUS  TpU  PCIICHWH  MpoOJieM,  CBA3aHHBIX C  pallMOHAIBHBIM
IPUPOIOIIONIb30BaHMEM  (COONIO/IEHHe TpaBUIl  TMOBEACHUS B  MPHUPOJIE,
HAIIPABJIICHHBIX HA COXpaHEHUE DPABHOBECHS B HKOCUCTEMAX, OXpPaHy BHJIOB,
AKOCHUCTEM, OHnochephl);

aKTUBHOE HEMpUSTHE ICHCTBUM, MPUHOCIIIUX BpEa OKPYXKAIOIIEeH MPUPOIHON
cpene, yMEHHEe POrHO3UPOBATh HEOIATONMPUATHBIE SKOJOTUYECKUE TTOCIECTBUS

MPEANPUHUMAEMBIX JEUCTBUM U TPEIOTBPAILATh UX;

8 chepe HayyHO020 NOZHAHUS:

NoOHMMaHue crnenudukun OWOJOTMM  KakK  HAayKd, OCO3HAaHHE €€ POJIH
B ()OPMUPOBAHUU PAIMOHAIBHOT'O HAYYHOTO MBINIJICHUS, CO3/IaHUE IIEJIOCTHOTO
Ipe/CcTaBleHUss 00 OKPYXKAIIIEeM MHpPE KaK O €IHMHCTBE MPUPOJIbI, YEeIOBEKA U
o0IecTBa, B TMO3HAHUHM TMPUPOJIHBIX 3aKOHOMEPHOCTEH M PEIIeHUH MpoOIeM
COXpaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXKJIEHHOCTh B 3HAYMMOCTH OWOJOTHHM [IJI1 COBPEMEHHOW ITMBUIIN3AIINN:
oOecrieueHne HOBOTO YPOBHSI Pa3BUTHS MEIAUIIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEeXHOJIOTUM, CHOCOOHBIX pemaTh pPECYpCHBIE TPOOJIEeMBbl  Pa3BUTHSA
YeJIOBEYECTBA; TTOUCK MyTEH BBIXOJIa U3 TJIOOATBHBIX AKOJIOTHYECKUX MPOOIEeM U
obOecrieueHne Tepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PallMOHATHLHOMY
WCITOJIb30BAaHUIO TIPUPOJIHBIX PEeCypcoB M (HOPMHUPOBAHUIO HOBBIX CTaHIAPTOB

JKU3HH;



— 3aMHTEPECOBAHHOCTDH B MOJIYYEHUU OMOJOTMYECKUX 3HAHUMI B LEISX NOBBIILIECHUS
o011ei KyJIbTypbl, €CTECTBEHHO-HAYYHONW TPAaMOTHOCTHM KaK COCTaBHOM 4YacTu
(YyHKIMOHAIBHON T'PaMOTHOCTH oOydarouuxcs, (GpopMuUpyeMod MpU H3yYEHHUH
Onooruy;

— TOHHMMAaHHE CYIIHOCTH METOJOB IO3HAHUS, MCHOJb3YEMBbIX B ECTECTBEHHBIX
HayKaxX, CIOCOOHOCTh MCIOJB30BATh IOJIy4YaeMble 3HAHUS JJId aHalu3a u
0OBSCHEHHUS ABJIICHUN OKPY’KAIOIIEr0 MUpa U MPOUCXOASIINX B HEM M3MEHEHMIA;
yMEHHE JieJlaTh OOOCHOBAHHBIE 3aKJIIOYEHHS HAa OCHOBE Hay4YHbIX (AKTOB U
UMEIOILIUXCS JAHHBIX C LIEbIO MOJTYYEHUs! TOCTOBEPHBIX BHIBOJIOB;

— CIOCOOHOCTh  CAMOCTOSITENIBHO  HCIOJNb30BaTh  OMOJOTMYECKHME  3HAHUS
JUTSL pelieHust MpoOJIeM B peasIbHbIX KU3HEHHBIX CUTYALUSIX;

— OCO3HaHHWE IIEHHOCTH HAyYHOM JAEsTeNIbHOCTH, TOTOBHOCTH OCYILIECTBIIATH
POEKTHYIO U UCCIIEA0BATENbCKYIO NS TEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE;

— TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPA30BAHMUIO,
K AaKTUBHOMY MOJYYEHHUIO HOBBIX 3HAHUM MO OHOJOTMHM B COOTBETCTBUU

C ) XU3HCHHBIMH I'[OTp€6HOCT}IMI/I.

METANPEAMETHBIE PE3YJIBTATDI:

8 cehepe o06n1a0enHun  yHUBEPCANbHLIMU  YUEOHBIMU  NOZHABAMETLHLIMU
odelicmeuamu:

bazoevle no2uieckue 0elcmeust.

— CaMOCTOSITENHHO (POPMYIUPOBAThH U AKTYATU3UPOBAThH MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

— HCTOJb30BaTh MPU OCBOCHUU 3HAHUI MPUEMBI JIOTHYECKOTO MBIIUICHHS (aHAN3a,
CUHTE3a, CpaBHEHWs, Kiaccuukanuu, o00OIIEeHNs), paCKpPhIBATh CMBICIH
OMOJIOTUYECKUX MOHATUN (BBIIETSATh UX XapaKTepHbIC MPU3HAKHU, YCTAaHABINBATD
CBSI3M C IPYTUMU MOHSATUSIMH);

— ONpeAeNnaTh IeNu JeATEIbHOCTH, 3a7aBas IapaMeTpbl W KPHUTEPUU UX
JOCTKEHUS, COOTHOCUTH PE3yJIbTaThI JEATEILHOCTH C TIOCTABIICHHBIMU TICIISIMHU;

— HWCTOJb30BaTh OMOJOTUYECKHE TOHITHS Il OOBsiCHEHUs (AKTOB W SIBICHUN
YKWBOW IIPUPOJIBI;

— CTPOWTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIE, TEAYKTHBHBIC, TI0 AHAJIOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH M TMPOTHBOPEYHUS B PACCMATPUBACMBIX SIBICHUSX,

(GbOopMyITUpPOBATH BBIBOJIBI U 3aKIIOUCHUS,
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IIPUMEHSTh CXEMHO-MOJENBHBIE CPEACTBA I NPEACTABICHUS CYLIECTBEHHBIX
CBA3€ M OTHOIICHWI B M3y4aeMbIX OHOJIOTMUECKHX OOBEKTaX, a TaKKe
MPOTUBOPEYMI PA3HOTO pPOJa, BBIABICHHBIX B Pa3jIMYHBIX HHMOPMALUOHHBIX

HCTOYHHKAX,

0a306ble uUCcie008amenbeKue 0eucmeus.

BJIQ/ICTh HaBBIKAMHU YyYEeOHO-HCCIIEOBATEIIBCKOM M TPOCKTHON JCSATEIBHOCTH,
HaBBIKAMU  pa3pelIeHuss  MpoOJieM;  CIOCOOHOCTBIO M TOTOBHOCTBIO
K CaMOCTOSITSIBHOMY TIIOMCKY METOJOB pPEIICHUS MPaKTUYSCKUX 3ajad,
NPUMCHCHHIO PA3IMYHBIX METOJIOB TIO3HAHUS;

UCII0JIb30BaTh PA3JIMYHBIC BHJIBI ISATEITPHOCTH TI0 MIOJTYYSHUIO HOBOT'O 3HAHUS, €0
WUHTEPIIPETAIINH, TPEOOPA30BAHUIO U TIPUMCHCHHIO B YUCOHBIX CHTYaIlUsAX, B TOM
YHCJIC MTPU CO3TaHUM YYCOHBIX M COIMATBHBIX TPOCKTOB;

(dbopMHpOBaTh, HAYYHBIH THUI MBIINLJICHUS, BIAJACTh HAYYHOW TEPMHUHOJIOTHCH,
KJIFOUEBLIMH ITOHSITHSIMHA U METOLAMHU;

CTaBUTh H  (OPMYJIUPOBAaTh COOCTBEHHBIC 3aJadyd B  00Opa30BaTEILHOM

ACATCIIBHOCTHU U ) XU3HCHHBIX CUTYAIUAX,

paboma ¢ uHpopmayuei:

OpUEHTUPOBATHCS B PA3TUYHBIX MCTOYHHMKAX HWH(oOpmanuu (TeKcTe ydeOHOTO
nocoOusi, Hay4YHO-TIOMYJISIPHOM JUTEepaType, OHOJIOTMUECKUX CIOBapsix U
CIIPaBOYHUKAX, KOMIMBIOTEPHBIX 0a3axX NaHHBIX, B VHTepHETe), aHAIU3UPOBATH
UH(GOPMAIINIO PA3IMYHBIX BUJIOB U (POPM MpeicTaBIeHuUs, KPUTUUECKU OLICHUBATh
€€ JJOCTOBEPHOCTh U HEIIPOTUBOPEUHBOCTH;

dbopMyIHpPOBaTH 3aMPOCH M MPUMEHATH Pa3TUYHBIC METOIBI TP MIOMCKE U 0TOOpE
Ooumosoruaeckoi nHopMamuu, HeoOXOTUMOM JIUIS BBITOJTHEHNS YUeOHBIX 3a/1a4;
CaMOCTOSATEIHHO BBIOMpATH ONTHUMAJIbHYIO dbopMmy  mpencTaBiICHUS
O6uonornyeckoit mHbopmanuu (cxXeMbl, rpaduKu, TUarpaMMbl, TAOIHIIBI, PUCYHKH
M p.);

UCII0JIb30BAaTh HAYUYHBIN SI3bIK B KAUECTBE CPEJICTBA MIPU paboTe ¢ OMOJIOTMYECKOM
nH(pOpMAIHEH: MPUMEHATh XUMUYECKHE, (HU3NIECKUE M MATEMATHIECKHUE 3HAKU U
CUMBOJIBI, (OpPMYJBI, a0OpeBHATypy, HOMEHKIATYpy, HCIOJb30BaTh U

HpeO6paSOBBIBaTB 3HAKOBO-CHMMBOJIMYCCKUC CPCACTBA HATI'TIITHOCTH,
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6 cghepe 06nadenus yHUuGEPCaAIbHLIMU KOMMYHUKAMUGHBIMU 0CUCMBUAMU:
obuenue:

OCYIIECTBIISITh KOMMYHHUKAIIUU BO BceX cdepax KU3HU; aKTUBHO Y4acCTBOBATh
B JIMAJIOT€ WK JUCKYCCUU TI0 CYIIECTBY 00CY>KIaeMoil TeMbl (YMEHUE 3a]]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHHUS OTHOCUTEIHHO BBITIOJIHEHUS MpejjiaracMoi
3a/1a4M, YYUTHIBATh UHTEPECH U COTJIACOBAHHOCTh MO3UIUNA JPYTUX YYaCTHUKOB
JMajora Win JUCKYCCHHM);

pa3BEepHYTO M JIOTUYHO U3JIaraTb CBOIO TOYKY 3pPEHUS C HCIOJIb30BaHUEM

SA3BIKOBBIX CPECACTB,

COBMECmHASL 0eSIMENbHOCb !

BBI6I/IpaTB TEMATUKY U MCTOAbl COBMCCTHBIX I[eﬁCTBHfI C Y4YCTOM O6H_II/IX
HHTCPCCOB U BO3MOXKHOCTEH KaXXa0Io 4JICHa KOJIJICKTHUBA,

IMPpUHHUMATh LCIIN COBMECTHOM ACATCIIBHOCTH, OPTaHNU30BbIBATh 1 KOOPAWHUPOBATDH
J]eﬁCTBPIH 10 €€ JOCTHKCHUIO: COCTABJIAATh IIJIaH ﬂeﬁCTBHﬁ, pacipeaciiitb poJn
C YUCTOM MHEHUM Y4aCTHUKOB, O6CY)K}IaTI) PE3YJIbTAThI COBMECTHOM pa6OTBI;

npeajdaraTb HOBBIC IIPOCKTBI, OLNCHUBATL HWIACHU C TIO3WIHUHK HOBU3HBI,
OPpUT'MHAJIBHOCTH, Hp&KTH‘-I@CKOﬁ 3HAaYHMMOCTH,

OCYIICCTBIIATD IMO3UTUBHOC CTPATCTUYCCKOC IMMOBCACHUC B PA3JIMYHBIX CUTYyallUAX,

IMPOABJIATH TBOPUCCTBO U B006pa}K€HI/I€, OBITH HMHHUIIWUAaTUBHBIM,

6 chepe 061a0eHUA YHUBEPCAILHBIMU Pe2YIAMUBHBIMU OCUCMGUAMU:
CAMOOP2AHUAYUSA:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS ISl BBISIBIICHUS MPOOJIEM U UX PEIICHUS
B )KM3HEHHBIX U YU€OHBIX CUTYyAIUSX;

BBIOMpATh HA OCHOBE OMOJIOTMUECKHUX 3HAHWM IEJIEBhIE U CMBICJIOBBIC YCTAHOBKHU
B CBOHUX JCHUCTBUSAX M MOCTYNKAaX IO OTHOLICHUIO K >KUBOU IIPUPOJAE, CBOEMY
310POBBIO U 3JI0POBBI0 OKPYKAIOIIHUX;

pacHIMPATh paMKH Y4EOHOTO MpeAMETa Ha OCHOBE JTUYHBIX TPEANOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTUPOBAaThH €ro, OpaTb OTBETCTBEHHOCTh

3a pelIcHHE;

CAMOKOHMPOJib.
AaBaTb OLCHKY HOBBIM CUTYALHAM, BHOCHUTHL KOPPCKTHUBLBI B ACATCIBHOCTD,
OLCHHUBATBb COOTBCTCTBUC PC3YJIbTATOB LCIIAM,

NPUHUMATh MOTUBBI M apryMEHTbl JAPYIrMX M[pPU aHaJu3€ pe3yJIbTaTOB

ACATCIIBHOCTH,
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IMOYUOHANLHBIL UHMELIEKM, NPEONONa2aloWull COOPMUPOBAHHOCTb!
CaMOpPETYJIMPOBaHUs, BKJIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTb 3a CBOE€ IIOBEJECHHE, CIIOCOOHOCTh  aAaNTHPOBATHCA
K SMOILIMOHAJIbHBIM U3MEHEHUSIM U MPOSBIATH THOKOCTH;

BHYTPEHHEH MOTHBAIUHU, BKIIIOYAIOIIEH CTPEMJICHHE K JOCTHXKCHHUIO LEeNu U
yCrexy, ONTHUMHU3M, WHUIIMATUBHOCTb, YMEHUE JIEMUCTBOBATh, UCXOJI U3 CBOUX

BO3MO>XHOCTEH;

npunsmue cebs u Opyeux.
NPUHUMATH ce0s, TOHMMasi CBOM HEJIOCTATKH U JIOCTOMHCTBA,;

NpU3HABATh CBOE MIPABO U MPABO JIPYTUX HA OUIMOKHU.

NPEAMETHBIE PE3YJIBTATHBI:

yMEHUE BIIAJIeTh CHUCTEMOM OWOJOTMYECKUX 3HAHWUW, KOTOpas BKIIOYACT
OCHOBOIIOJIararomue OMOJIOTUUECKUE TEPMUHBI U TIOHATHS ()KU3Hb, KIIETKA, TKaHb,
OopraH, OpraHu3M, BHJ, TOMYJSIUsA, OWOCHHTE3 OeJika, HACJIEIACTBEHHOCTD,
U3MEHYUBOCTD, POCT U Pa3BUTHE U AP.);

BJIQJICHHE CHUCTEMON 3HAaHUW 00 OCHOBHBIX METO/JaX HAyYHOTO TO3HAHUS,
UCIIOJIb3YEMbIX B OMOJIOTMUECKUX MCCIIEIOBAHUSAX KUBBIX OOBEKTOB U YKOCHCTEM
(omucaHue, uU3MepeHue, MpoBeIeHHE HAOII0EeHU); CIocO0aMU BBISBICHUS U
OLICHKH aHTPOIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE yCTaHABJIMBATh B3aUMOCBSI3M MEXKAY CTPOCHUEM M (DYHKIMSIMU: KICTOK
pa3HbIX TKaHEW; OpraHaMM M  CHCTEMaMH  OpPraHOB Yy  PAaCTCHUMU;
ATanaMM KJIETOYHOI'O0 IUKJIA M >KM3HEHHBIX LUKIOB OPraHW3MOB; F€HOTUIIOM U
dbeHoTUIIOM;

YMEHHE peIIaTh IMOMCKOBBIE OWOJIOTHUECKUE 3a/layd; BBISBISATH MPUIMHHO-
CIICICTBEHHBIEC CBSI3M MEXIY HCCIEAYeMBbIMH OHOJIOTHUECKUMH OOBEKTaMHU,
IpoleccamMyu W SIBJICHUSMU; JeNaTh BBIBOJABI M IIPOTHO3bBI HA OCHOBAHUHU
MIOJIyYECHHBIX PE3YJIbTATOB;

YMEHHE BBIJIBUTATh TUIIOTE3bI, TPOBEPATH UX IKCIEPUMEHTAJIbHBIMU CPEACTBAMH,
dbopMynupys 1eTb WCCIENOBAaHUS;, aHAIM3UPOBATH MOJNYYCHHBIC PE3yIbTaThl U
JETIaTh BBIBOJBI;

YMEHHUE OLIEHUBATh ITUYECKHE ACTIEKTHl COBPEMEHHBIX HCCIIEIOBAaHUN B 00JacTH
OMOTEXHOJIOTUH U T€HETUYECKUX TEXHOJIOTUM (HanpaBlIeHHOE U3MEHEHHE TeHOMAa

U CO3/IaHHE TPAHCTEHHBIX OPTaHU3MOB);
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— YMEHHE MOTHBHPOBATH CBOM BBIOOP OyayIiei npodeccuoHanbHOU AesITENbHOCTU
B 00sacTi OMOJIOTMHM, MEIMIHMHBI, OHOTEXHOJOTHUH, CEJICKOrO0 XO35WCTBA;
yrayOsTh IMO3HAaBATENIbHBI HMHTEPEC, HANpPABICHHBIH HA OCO3HAHHBIA BBIOOP
COOTBETCTBYIOIIEH Mpodeccuu U MPOJIODKEHHE OMOJOTHYECKOTO 00pa3oBaHUs

B OpraHU3alUsAX CPEIHEr0 MPOPeCcCUOHAIBHOIO U BBICIIETO 00pa30BaHUs.
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COJIEP KAHUE KYPCA BHEYPOUHOM JEATEJBHOCTH

Monayib «ArpoTeXHOJOTHH HACTOSIIEro U oyaymero». 10 kiace (34 u)

1. Buomexnonozus xax nayka (4 u)

Hcropusi BO3ZHUKHOBEHHUS HAyKH, OCHOBHBIC Da3felibl, CBSI3b OHOTEXHOJIOTUU
c Jnapyrumu Haykamu (OuoJsiorumed, OOTaHMKOHM, 300JIOTHEH, MHUKPOOHOJIOTHEH,
Oouoxumuen, pU3NOIOTHEH, TEHETUKON, MEIUIIMHON) U OTPACISIMU MPOMBIILICHHOCTH
(mumieBas, Jerkas), CEJIbCKOro XO3sWcTBa (KMUBOTHOBOJICTBO, PACTEHUEBOJICTBO) U
3/paBOOXpaHeHueM, u3BecTHbIe By3bl 1 HUU, cBs3aHHbIE C OMOTEXHOIOTHUEH:

= DenepanbHOE rOCyJIapCTBEHHOE YUYpEeKIACHUE «PenepanbHbI
uccieaoBaTebCKuil eHTp «DyHIaMeHTaIbHBIE OCHOBBI OMOTEXHOJOTHNY Poccuiickoit
akazemun Hayk» (DL Buorexnonoruun PAH)?:;

» denepalbHOE TOCYJApCTBEHHOE  OIOPKETHOE  HAyYHOE  yUpeKJICHHUE
«BcepoccuiCKA  HAay4YHO-UCCIIEAOBATENBCKUM  MHCTUTYT  CEJIbCKOXO3IMCTBEHHOM
ouorexnonorun» (PI'GHY BHUUCE)?

* QenepadbHOE  TOCYIApCTBEHHOE  OIOHXKETHOE  HAYYHOE  YUpexXJCHHE
«DenepanbHbIi UCCIEIOBATEIILCKUNA LEHTP BCEpPOCCUMCKUI MHCTUTYT T€HETHUYECKUX
pecypcos pactenuii umenn H.W. Basunosa» (PI'BHY ®UI] BUP)3;

» QenepadbHOE  TOCYIApCTBEHHOE  OIOHXKETHOE  HAYYHOE  YUpexXIACHHE
«BcepoccuiCKA  HAay4YHO-UCCIIENOBATEILCKAN  MHCTUTYT  CEIbCKOXO3SIMCTBEHHOU
mukpo6uostorum» (PI'BHY BHUUCXM)?,

» QenepanbHOE  TOCYIApCTBEHHOE  OIOHKETHOE  HAYYHOE  YUpEXKICHHE
«DenepaibHbIA  UCCIEIOBATENbCKUMA HEHTp WHCTUTYT UMTOJOTMM W TEHETHUKH

Cubupckoro otnenenus Poccuiickoii akagemun Hayk» (PIBHY UIul' CO PAH)®;

! ®enepanbHOe TroCynapcTBeHHOE YyupexiaeHue «DenepanbHbIi HCCIENIOBATENbCKUN IEHTP
«DyHIaMeHTabHBIC OCHOBBI OMOTeXHOJIOTUN» Poccuiickoit akanemuun Hayk» (PUI] buorexHnonoruun
PAH): opunmansuseiii caiit. — URL: http:/www.fbras.ru

2 MdenepanbHOE TOCYIAPCTBEHHOE OI0KETHOE HAYYHOE yupexaeHue «Bcepoccuiickuii HayuHo-
HCCIIEIOBATEIbCKUM HMHCTUTYT CEIbCKO-X034icTBeHHON OuorexHonorun» (®PI'BHY BHUUCEH):
odurmaneHblit caiit. — URL: http:/www.vniisb.ru

3MenepanbHoe  TrOCYIapCTBEHHOE  OMOJDKETHOE HaydHOe  ydpexaeHue «DemepanbHblii
HUCCIEeN0BATENbCKUM IEHTP BCepoCcCUiicKknii MHCTUTYT F€HETHYECKUX pecypcoB pacTenuit umenu H.U.
Basunosa» (PI'BHY ®UI] BUP): obunmansusiii caiit. — URL: http:/www.vir.nw.ru

4 MenepanbHOE TOCYIAPCTBEHHOE OKOKETHOE HAyUHOE yupekaeHue «Bcepoccuiickuii HayuHo-
HCCIIEIOBATEIbCKUI HHCTUTYT CEJIbCKO-X03siicTBeHHON MukpoOuonorun» (OI'BHY BHUUCXM):
opunmaneHeii caiir. — URL: http:/www.arriam.ru

5 ®enepanbHOEe TOCYIApCTBEHHOE OIODKETHOE HaydHOe yupexaeHue «DemepanbHbit
uccinenoBarenbCckuil neHTp Muctutyt nuronoruu u renetuku Cubupckoro otaenenus Poccuiickoit
akagemun Hayk» (DI'BHY HIul' CO PAH): opunmaneuseiii caiit. — URL: http:/www.bionet.nsc.ru
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* QDenepanbHOE TOCYAApPCTBEHHOE ABTOHOMHOE 0O0pa30BaTENIbHOE YUpEkKIACHUE
BbICIIEr0 00pa3oBaHus «MOCKOBCKUN (PU3NKO-TEXHUUECKUN MHCTUTYT) HAMOHAJIbHBIN
uccnenosaTensckuii nenTp» (GrAOY BO MOTN)

» QDesepalabHOE TOCYAAPCTBEHHOE OOJKETHOE 00pa30BaTEIbHOE YUPEXKICHHE
BbICIIEro oOpa3oBaHus «MOCKOBCKHIA  TOCYJapCTBEHHBIH  YHUBEPCUTET  HMEHHU
M.B. Jlomonocosa» (PI'EOY BO MI'Y)?;

* QDeznepanbHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTeNIbHOE YUPEKICHUE
Beiciiero oOpazoBaHus «CaHkT-IlerepOyprckuii rocyaapCTBEHHBI YHUBEPCUTET)
(®I'BOY BO CII6I'Y)?;

» QdenepanabHOE TOCYAApPCTBEHHOE ABTOHOMHOE 00pa30BaTENIbHOE YUpEeXIACHHE
BhICIIErOo  oOpa3oBanusi «HOBOCMOMpPCKHMII  HAIMOHATBHBIA  HCCIEI0BATEIbCKUN
rocyaapcTBeHHbli yausepcutet» (PIAOY BO HI'V)%

» QezepadbHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa3oBaTeNIbHOE YUYPEKICHUE
BhICIIEro oOpaszoBaHusi «PoccHICKHMII TOCYIapCTBEHHBIM arpapHbli YHHUBEPCUTET —
MCXA wumenu KA. Tumupszeray (O®I'BOY BO PIrAY-MCXA wumenu
K.A. Tumupssena)®;

* ABTOHOMHasi HEKOMMepueckas oOpa3oBaTefibHas OpraHu3alus BBICIIETO
o6pazosanus «Hayuno-texnonornueckuii yausepcutet «Cupuyc» (HTY «Cupuyc»)®.

CoBpeMeHHBIE  HampaBlieHUsT  Pa3BUTUS ~ arpoOMOTEeXHOJIOTHH.  MeToas

OMOTEXHOIIOTUH B HAyKe M IIPaKTUKe. J[eMOHCTpaIus BUAEOPOIUKOB' .

! MenepanbHoe rocyaapcTBEHHOE AaBTOHOMHOE O0pa3OBAaTENbLHOE YUYPEXKIEHHE BBICIIETO
obpazoBaHus «MOCKOBCKHH (PU3MKO-TEXHUYECKHH WHCTUTYT) HAIMOHAJIBHBIA HCCIEIOBATEIbCKUN
eHtpy» (PIrAOY BO MO THN): odpunmansueiit caiit. — URL: http:/www.mipt.ru

2 ®denepanbHOEe TOCYAapPCTBEHHOE OIOKETHOE O0pA30BATENBLHOE YYPEKJAECHHUE BBICIIETO
oOpazoBanus «MOCKOBCKMI TOCyIapCTBeHHBIH yHHBepcuter uMeHn M.B. JlomoHOcOBay:
odurmanbHeli cait. — URL: http:/www. msu.ru

3 MenepanbHOE TIOCYHapCTBEHHOE OIOMKETHOE OOpPA30BATENBHOE YUPEHKICHHE BBICIIErO
obpazoBanus «Cankt-IleTepOyprckuii rocynmapctBeHHblid yHuUBepcuter» (PI'BOY BO CIIOI'Y):
odurmanbHelit caiit. — URL: http:/www.spbu.ru

4 ®denepanbHoe TrocydapCTBEHHOE AaBTOHOMHOE OOpPa3oBaTENbHOE YUPEXKIEHHE BBICIIETO
obpazoBanusi «HoBOCHMOMpPCKHI HAallMOHANBHBIA HCCIENOBATENbCKAN TOCYAapPCTBEHHBIH YHHBEPCHTET)
(®I'AOY BO HI'Y): opunmanshsrii caiit. — URL: http:/www.nsu.ru/n

> dexepanbHOE TOCYIAapCTBEHHOE OIOMKETHOE OOpPA30BATENBHOE YUPEKICHHE BBICIIETO
oOpazoBanusi «Poccuiickuii rocynapcTBeHHbld arpapHbiii yHuBepcuter — MCXA wumenn KA.
Tumupszesa» (PI'6OY BO PITAY-MCXA umenun K.A. Tumupszesa): opununanbusii caiir. — URL:
http:/www.timacad.ru/

® AprToHOMHas HekoMMepueckas 00pa3oBaTelbHas OpraHM3allUs BBICIIEr0 00pa3OBAHHS
«Hayuno-texnonornueckuit yuusepcuret «Cupuyc» (HTY «Cupuyc»): opunmnansusiii caint. — URL:
http:/www.siriusuniversity.ru/

" Cm. mpunoxenue.
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Jlabopamopnule u npakxmuueckue pabomul

UccnenoBatenbckas padora «Co3naHue OMOJOTMUECKH aKTUBHBIX JOOABOK U
BUTaMHUHOBY.

Uccnenosarensckas pabora «BpiBeeHHME HOBBIX COpPTOB pacTEHUM, MOPOJ]
’KHUBOTHBIX C 33/IaHHBIMH CBOHCTBaAMM.

Uccnenoarensckas padora «Co3nanue 6akTepuii, cCnocOOHBIX NepepadaThIBaTh
He(Th U YCTPAHATDH MOCIEACTBUS €€ PA3IUBOB: IUTFOCHI © MUHYCBI.

Okckypceus («bruotrexHoorus: HayKa v *Ku3Hb») B By3 win HUN.

2. O6wue nonamus ouomexnonozuu (2 u)
[TorsiTue OWOTEXHOJOTHHU. 3adeM YEJIOBEKY OHOTEXHOJOTHMH, B YeM HX
NPEUMYIIECTBO TEPEe] XUMHYECCKUM CHHTE30M. OCHOBHBIC OOBEKTHI OMOTEXHOJIOTHH:

IMPOMBIIIJICHHBIC MUKPOOPIraHU3Mbl, KJICTKH U TKAHU paCTeHHﬁ, KHUBOTHBIX.

JlabopamopHhule u npaxmuueckue pabomoi
[Ipaktuueckas pabora «lIpumepsl mnpuMeHeHHUs OHUOIOTHYECKUX OOBEKTOB

B TBOEH KU3HNY).

3. Ocobennocmu azpoouomexnonozuu (4 u)

Henu u 3agaun arpo6uorexHonioru. OCHOBHBIE 00BEKTHI arpoOMOTEXHOJIOTHH.
buoTtexHonmornueckure moaxXo bl JUIsl HAJEKHOTO COXPAHEHUS KOJUIEKIIMN TeHETUYECKUX
PECYPCOB PACTEHMI U )KUBOTHBIX. [IOHATHS 0 OJIEBBIX, IN VItro u kpuokosureknusx. Poct
U Pa3BUTHE KUBOTO OOBEKTA B 3aMKHYTOM CHCTEME B KOHTPOJIHMPYEMBIX YCIOBUSX: KaK
5TO BO3MOKHO.

OCHOBHBIE TTOMEIICHUS I TTOJIHOIIEHHOW paboThl 1JabopaTopun OMOTEXHOIOTHH
(JlamuHapHass ~ KOMHaTa,  CBETOBad, aBTOKJIABHAS KOMHATBHI, MOMEIlIEHUE
JUTSI IPUTOTOBJICHUS TUTATENBHBIX CPEJl, MO€UHAs): UX (DYHKIIMOHAT K OCOOCHHOCTH.

OcHoOBHBIE TPUOOPHI [UIsI OpraHU3aNMH JTabOpaTOPUM OUOTEXHOJIOTHH, WX
(GYHKIIME ¥ BO3MOXKHOCTH (aBTOKJIAB, CyX0KapoBOH Imikad, AUCTHILISATOpP, pH-merp,
BECHl, JIAMHHApP-OOKC, CTEPWIM3aTOp HHCTPYMEHTOB, CBETOBas  YCTaHOBKA,
KJIUMaTH4eckasi kamepa, Y D-uOHU3ATOp, XOJIOAWIBHUKUA ISl XPAHEHUS! MUTATEIbHBIX
cpen u ap.). MHCTpyMEHTHI il NPUMEHEHUS! METOJ0B OHWOTEXHOJIOTMH PACTEHHI
(npenapoBasibHasi ~ WIJla, CKaJblelb, [MUHIET, HOXHUIKI). OCHOBBI TEXHUKHU
O0e3zomacHoctd mpu padore ¢ mpudbopamu. OCHOBHbIE HPUOOPHI AJISI OpraHU3alUU
nabopatopuu OMOTEXHOJIOTUH: aBTOKJIAB, CyX0XKapoBoil mkad, nuctuistop, pH-metp,

BECHI, JAMUHAP-00KC, CTEPUIIN3ATOP UHCTPYMEHTOB, CBETOBAasl yCTaHOBKA,
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KJIMMaThdeckas kamepa, Y @-HOHU3ATOp, XOJOJWIBHUKHU JJISI XPAHEHUS MUTATEIbHBIX
cpen u aAp. WHCTpyMEHTHI il NPUMEHEHUS METOJ0B OHOTEXHOJOTUM PACTEHUM:

nperapoBajibHasd Urija, CKajabIlCyb, IMHICT, HOKHHUIIBI.

JlabopamopHnule u npakmuueckue padomoi

[Ipaktuueckas padota «KynbTypHOe pacTeHHE B KyJIbTYpPaJIbHOM COCY/E: ONUIIN
pacTeHue B IpOOUPKEY.

HccnenoBarensckas pabora «PocT UepeHKOB paCTeHUH B BOJIE C pa3HbIM YPOBHEM

pH».

4. Kynemypa knemox u mxanei (8 u)

MeTo1bl KyJIBTYpBI KJIIETOK U TKaHeH B cenekuuu. KamnycHas kynbTypa. Kynerypa
KJIETOK M arperatoB kietok. KymeTypa mpororuiactoB. [lomydeHne comMaTHYECKHX
THOPUIOB METOJIOM CIIMSIHHSI H30JIMPOBAHHBIX MTPOTOILIACTOB.

Knerounas cenexmus. VMcrnosib30BaHnE ralyioniuy B CEJIEKINH.

[Tpumepbl IpUMEHEHUsT KYJIbTYp KJIETOK M TKaHEH B HAyYHBIX MCCICIOBAHHUAX H
B npakTuke paznuuabix HWUW: 3HaKkoMCTBO ¢ nuTepaTypoil — HayYHbIMU TyOTUKAUSIMU
0 pa3HbIM 00BEKTaM (MUKPOOBI, pacTEHUS, )KUBOTHBIE).

XapakTepucTHKa KJIETOK, KYJIbTHBUPYEMBIX IN Vitro. Mopdorenetuueckue myTH
pa3BUTHS KJICTKH IN Vitro.

N3BecTHBIE KOJJIEKIIMU OWOTEXHOJIOTHYECKUX OOBEKTOB — HX pOJb, 3aJlayH,
cocrtaB, mnpumepbl (In  VItro KOUIEKIMM  pacTeHHH, KOJUICKIMH IITAMMOB
MUKpOOpranu3MoB. CeMuHap 1o MpOYUTaHHOM JIUTEepaType, JOKIAIbl 00yUaIOIINXCS).

buorexHonorus npon3BoACTBA KYJIbTYPhI KJIETOK, TKAHEW U OPTraHOB PACTCHUH.

JlabopamopHule u npakmuueckue pabomsi

[Tpaktrueckas padora «IIpoTomnacTel KIETOK.

UccnenoBarennsckas pabora «CymliecTBYIONME KOJJIEKIIMM KJIETOK W IITaMMOB
B Poccuu v ux posip B pa3BUTHUH F€HETUYECKUX TEXHOJIOTHUI.

UccnenoBarensckas padota «I'.J]. KapreueHko kak TeHETUK-IKCIIEPUMEHTATOP U

OMOTEXHOJIOT).

5. Ilumamenshvie cpedvt 0 azpoouomexuonozuii (2 u)

Makpo- U MUKpPO3JIEMEHTbl, UCTOUHUKU YTJIEBOJIOB, BUTAMUHBI, JKEIUPYIOLIUE
areHThl. TUIBI MUTATENBHBIX CPE — )KUAKUE U TBEPbIC.

[MutarenbHble cpenbl JJsi OUOTEXHOJIOTMM pacTeHuil. Pa3paboTka HOBBIX

MUATATEIbHBIX CPEJl, B TOM YKCIIE BKIIOYAIOIIUX OMOCTUMYJISITOPBI U APYTUE PETYISITOPHI
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pocta. MeToapl ONTHMM3alMM MUTATENBHBIX Cpea. (OCHOBHBIE KOMIIOHEHTHI
MUTATENbHBIX Cpel  (MAKpOdJIEMEHThl, MHUKPO3JEMEHTbl, HCTOYHUKUA YTJIEpOJa,
BUTAMUHBI, JKEJTUPYIOLIUE areHThl, PEeryjsaTopbl pocTa). YpoBeHb pH mnuTarenbHON

Cpelbl ¥ ero BIUsHUE Ha pa3BUTUE pacTeHu. Becsl, pH-meTp.

JlabopamopHnule u npakmuueckue padoomoi

JlaGoparopHas paborta «IlutarenbHble Cpeibl U YCIOBHS KYJIbTUBUPOBAHUS,
KYJbTYpPbl PACTUTENIBHBIX KIIETOK U TKaHEN».

[Ipaktuueckas pabora «lIpuroroBiaeHue CTOKOBBIX (MATOYHBIX) pPacTBOPOB
MaKpO- U MUKPOAJIEMEHTOB MMUTATEIBHOM cpenbl 1o nponrcu Mypacure nu Ckyray.

[Ipaktuueckas pabGorta «llpuroroBneHne NUTATENbHBIX Cpea JUIsl BBEICHUS

B KYJIBTYpY IN Vitro».

6. Pecynamoput pocma Kak ¢pakmopul ycnexa ouomexnonocuu pacmenuii (4 u)

Poct wu pasBurue pacrenuil. OctanbHble ATanbl OHTOreHe3a. OOmue
3aKOHOMEPHOCTH POCTa PACTEHUIA.

OcHOBHBIE KJIACChl (DUTOTOPMOHOB (AYKCHHBI, [IUTOKMHUHBI, THOOEPEIUIHHBI,
ABK, sTuinier u ap.) 1 X GyHKUMH HAa PA3HBIX ATANax pa3BUTHS PACTCHHUS.

N3BecTHBIE TEHETUYECKHE MEXAHU3MbI, KOHTPOJIHUPYIOIINE POCT U pa3BUTHE
pacTeHHUi.

DHJOTEHHBIE M SK30T€HHBIE PETYIATOPHl POCTA PACTEHUI B MPOOUPKE.

JlabopamopHvie u npakmuueckue pabomol
JlaGoparopHas pabota «DeHOTUNHMYECKAss OIIEHKAa pOCTa M PAa3BUTHs PACTCHUM

B 3aBHCHUMOCTH OT HAJIMYHUS (PUTOTOPMOHOB B MTUTATEIHLHOU CPECH.

7. Buomexnonozus pacmenui (10 u)

Bo3MoXHOCTH TpUMEHEHHSI arpOOMOTEXHOJIOTHIA B CEJIEKIIUU, CEMEHOBOJICTBE H
MMUTOMHUKOBOJICTBE.

bonesnn u ummynutet pacrenuit: ot H.M. BaBunosa 10 COBpeMEHHOCTH.

VYcKopeHHast U TpaJUIMOHHAS CEJEKIMs: COKpPAllaeM CPOKH TMOJIyYEHUs HOBBIX
coptoB. OcHOBHbIE MeTONbl cenekiuu. ['mbopuauzanus. @opmbel otOopa. OCHOBHBIE
HaIpaBJICHUs CEJICKIMU: YIYUYIICHUE YPOKaMHOCTH, YCTOMYMBOCTU K OMOTHYECKUM H
adMOTHYECKUM (PaKTOpaM.

O310poBiIeHHE PACTEHHM OT BHUPYCOB C MOMOIIBIO METOJOB OHOTEXHOJOTHU:

METO/IbI KyJIbTYPhI AIUKAIbHBIX MEPUCTEM, TEPMOTEPANINH, XEMOTEPANUU, KPUOTEPATUN
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U KOMIUIEKCHOM Tepanuu. IlonydyeHue 0310pOBICHHOIO IIOCAaLOYHOIO Marepuana —
KIIyOHEH KapTo(ens U CaXeHIEB MI0JOBBIX KYIbTYP.

KynbTHBHpOBaHHE pPaCTHTEIBHOTO MaTepuana B KyJabType IN Vitro: oCHOBHBIE
MPUHLMIIBIL U MOJENN KyJIbTUBHpPOBaHMS. KarycoreHes, CyCIIEH3MOHHBIE KYJBTYPBI
pacteHuil. MUKpoOpa3MHOKXEHUE pacTeHUH. DKOHOMHUUYECKUU 3P(PEKT OT BHEAPEHUS
METO/I0B OMOTEXHOJIOTMHU B PACTEHHEBOJICTBO.

Kpuoxpanenue pacrenuii. Kpuonporekropsl. [locTkproreHnas peresepanus.

buosiornueckue cpeacrsa 3alUThl PACTEHUN: IMPEUMYILIECTBA U MEPCIEKTUBBI

IMPUMCHCHUA. TepMoc " COCYy I )Ibfoapa C ZKKUAKHM a30TOM, KpI/IOHpO6I/IpKI/I.

JlabopamopHnule u npakmuueckue pabomoi

[IpakTuueckass pabora «Pa3MHOXeHHE TIIOJOBBIX PACTCHUN UYEPEHKOBAaHUEM U
MHUKPOPa3MHOXKEHUEM — MTPUMEP MAJIUHBI (WJIA 3€MJITHUKH, €KEBUKH, CMOPOJIUHBI ).

[IpakTrdueckas pabora «BBeaeHue pacteHuii B KyJabTypy IN VItro u moaaepikanue
YUCTOUN KYJIbTYpPBhI IKCTUIAHTOBY.

[Ipaktuueckas pabora «Pa3MHOXkeHHE KapTOQes B MpOOHpPKe».

UccnenoBarensckass pabota «Kak mosy4aroT TIOTOMCTBO — BEreTaTHBHO
Pa3MHOKAEMBIX KYJbTYpP €CJIM HE CEMEHAMU ?»

UccnenoBarensckass pabota «BeipammBanue pacteHHii B MpOOHpKeE».

Uccnenosarensckas padbora «Kak 00Xbsi KOpOBKa ypoxail cracaina —

0 COBPEMEHHBIX CIIOC00aX OMOJOTUYECKOMN 3aIUThl PACTCHUI.

Monyab «CoBpeMeHHbIe GMOTEXHOJIOTHH B cejieknum». 11 knacce (34 )

1. I'enemuueckue pecypcot Poccuu (6 u)

Crpareruu coxpaHeHHs TeHETHYECKHUX pecypcoB. CoxpaHeHHe pacTeHu In Situ u
ex situ.

buopecypcupie komnexkuuum Poccun. Komekuuss T€HETHYECKHX PECYPCOB
pactenuii BUP. T'epbapuit BUH. Konnekuus TeHETHYECKHMX PECYpPCOB >KUBOTHBIX
BHUUI'PXK. Komnekiiun kinetok u mramMoB BHUUCXM. JleMoHcTpanus

BHJIEOPOIIMKOB.,

JlabopamopHule u npakmuueckue pabomoi
UccnenoBatenbckas padota «Ilo marepuanam gopyma «l'eHeTnueckue pecypebl

Poccun» (Bb1Opath 110001 NOKIAA U MOJATOTOBUTH 110 HEMY COOOIIEHUE).

! Cm. npunoxenue.
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2. Ocnoevl 2enemuxu u cenexkyuu (8 u)

HacnenctBeHHOCTh U U3MEHYMBOCTH — OCHOBHBIE CBOMCTBA JKMBBIX OPIaHU3MOB.
N3MeH4YnBOCTh MyTalMOHHAS. U MOAU(DUKALTMOHHAS.

I'en — MarepuanbHBIi HOCHUTEIb HACIEICTBEHHOCTH M  U3MEHYUBOCTH.
HyxknenHoBble KUCIOTHI. JIokanu3amus reHEeTUYECKOro Marepualia B KieTke. Jlenenue
kietok. Perumkanus JIHK. OcHoBHas JorMa MoJieKysIsipHOU Ouosioruu. TpaHCKpUIus.
Tpancaauusa. Myranuu.

3aKOH rOMOJIOTHYECKUX PSAIOB B HaciaeACTBeHHOW n3MeHunBoctu H.M. BaBunosa

B 1920 1 2020 rr. JleMOHCTpanus BUACOPOIUKOB.,

JlabopamopHnule u npakmuueckue padomoi
[Ipaktuueckas pabora «MoaudukanmoHHas U3MEHYUBOCTD B MpUpoie» (coOpaTh
U CPABHUTH JIUCThS, LIBETKU C OJTHOT'O PACTEHUS W/WIIH C PA3HBIX).

Uccnenoarenbckas padora «I'MO — 310 MyTanuu uid MOAUGUKAITAN ?»

3. Huocenepusn ¢ ouonozuu pacmenuit (15 u)

Kiierounast v reHHast UHKEHEPUsl PACTEHUN JI pa3BUTHUS CEJICKIUU.

[IpupoaHO-TpaHCTEHHBIE PACTEHUS.

Pacrenus-6uodadpukm.

buorexHonornueckue MeToApl B CEJIEKIUN PACTEHU.

['eHeTHUeCcKOE€ pPENAKTUPOBAHUE KYJIBTYPHBIX pacTeHHM. YUYem TIeHEeTUYeCcKoe
pPEAAKTUPOBAHKE OTIMYAETCA OT TEHETHYECKON MOIUDUKAIIUY.

[Torck HOBBIX T€HOB-MHUILIEHEH: CyIeCTBYOmUe MeToAuKu. [IpoBeaenue in silico
aHau3a.

I'eHHass uWHXEHEpUsT 3€PHOBBIX KyJNbTyp. |'€HHash HMHXKEHEpHs XJIONMYaTHHUKA.
I'enHas mmHxeHepus Tomara. ['eHHas MHKeHepus cou. ['eHHas MHKEHEpUs IUIOJOBBIX

KynbTyp. I'eHHas nmxeHepus kaprodens. JleMOHCTpalus BUIEOPOIUKOBZ,
YIbTY

Jlabopamopnvle u npakmuueckue pabomoi
[MpakTrdeckas padora «IIposeaenwue in SilicoO aHanM3a I MOMCKA HOBBIX TEHOB-

MHUILIEHEN 1JI pelaKTUPOBAaHUS KYJIbTYPHOTO pacTeHUs (Ha BBIOOD)».

4. Huscenepus 6 ouonozuu sxcueomuvix (5 u)
CoBpeMeHHBIC METOABI B JKMBOTHOBOJACTBE: TpPAHCIUTAHTAIIMS SMOPHOHOB,

XUMCPHBIC ) KUBOTHBIC, KIIOHHPOBAHHC.

! Cm. npunoxenue.
2 CM. IIpUJIOKEHHE.
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I'ennas HHXCHCPUS B JKUBOTHOBOIACTBC.

JlabopamopHule u npakmuueckue pabomoi

[TpakTrdaeckas padora «IIposenenue in Silico anamu3a 1)1 MOMCKA HOBBIX IEHOB-
MULIEHEN I peJaKTUPOBAHUS KUBOTHOT0» (Ha BHIOOD).

HccnenoBatenbckas pabora «['€HHasT WHXKEGHEPHUS JKUBOTHBIX: apTyMEHTBHI

3a ¥ IPOTHB.
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TEMATHYECKOE INTAHUPOBAHUE

Temwbl 3auamuul

Konuuecmeo

yacoes

OcHosHoe cooeporcaHue

Monpyib «ATPOTEXHOJIOTMH HACTOSIIIEr0 M Oyayniero». 8 Kiacc

1. buoTexHoOTUs KaK HayKa

4

Hcropust BOSHUKHOBEHUSI HAYKH,
OCHOBHBIE pa3/ieiibl, CBS3b
OMOTEXHOJIOTHUHU C JPYTUMU HayKaMu
(bmosorueii, 00TaHUKOM, 300JI0TUEH,
MUKpPOOHOIOTHEN, OMOXUMUEH,
bu3noIoruel, reHeTUKOMH,
MEJIUIIMHON) ¥ OTPACTISIMH
MIPOMBIIIIEHHOCTH (MMIIEBAs, JIETKasi),
CEJILCKOI'0 XO35ICTBA
(’KMBOTHOBO/JICTBO, PACTEHUEBOCTBO)
Y 3/IpaBOOXPAHEHUEM, U3BECTHbIC
By3bl 1 HUU, cBs3aHHBIE

¢ OMOTEXHOJIOTHECH:

OUIL buorexnonorun PAH,

®I'bBHY BHUNCB,

®OI'bBHY ®UILL BUP,

®I'bBHY BHUNCXM,

Buowt desmenvnocmu obyuarowuxcs

PackpbIBaTh conepxaHue TEPMHHOB U
MOHSTHI: HayKa, OMOTEXHOJIOTHS,
arpoOMOTEXHOJIOTUH.

OnuceIBaTh MPOIIECC BBHITTOJTHCHHS
HCCIIEIOBAHUN U TIPOTHO3UPOBATH
PE3YIBTAThI SKCIIEPUMEHTOB.
XapakTepu30BaTh OCHOBHBIC HAYYHBIE
IITKOJIBI B 00JTACTH OMOTEXHOJIOTHH.
Paznuuars pa3aensl OMOTEXHOJIOTHH
KaK HayKHU.

CpaBHUBATH CBSI3b OMOTEXHOIOTHHU

C Pa3JIMYHBIMH OTPACIAMH HAYKU U
IIPOMBIIIJIEHHOCTH.

BBISABIATE pa3auyus MExXIy
pazjaenaMu OMOTEXHOJIOTHH.
dopmMyaupoBaTh U 0OBSICHATH

MIPUHLIUI PA3BUTHS HAYKH
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Temwbl 3anamuu

2. O01me noHATHS

OMOTEXHOJIOTUHA

Konuuecmeo

yacoes

OcHosHoe cooeporcanue

®OI'BHY UIul" CO PAH,

OI'AOY BO MOTU,

dI'bOY BO MI'Y,

dI'bOY BO CIIoI'Y,

OI'AOY BOHI'Y,

®OI'BOY BO PITAY-MCXA nmenu
K.A. Tumupsizena.

CoBpeMeHHbIE HANTPABIICHUS PA3BUTHS
arpoOHOTeXHOJOTHI. MeToIblI

OMOTEXHOJIOTHH B HAYKC U IIPAKTHUKE

[TonsiTe OMOTEXHOIOTHHU. 3a4eM
YEJIOBEKY OMOTEXHOJIOTHH, B YEM UX
MIPEUMYIIECTBO Mepe]l XUMUYECKUM
cuHTe30M. OCHOBHBIE OOBEKTHI
OMOTEXHOJIOTUH: TTPOMBIIIICHHBIC
MUKPOOPTaHU3MBbI, KJIETKH U TKAaHU
pacTEeHUH, )KUBOTHBIX.

[IpakTuueckas padota «IIpumepnl

Buowt desmenvnocmu obyuarowuxcs

OMOTEXHOJIOTUH.

BrImostHeHHe Tpe/7I0/)KEHHBIX
UCCIIeIOBATEILCKUX palboT:
«Co3manre OMOJOTUYCCKU aKTHBHBIX
n00aBOK ¥ BUTAMUHOBY, « BrIBeIeHUE
HOBBIX COPTOB PACTCHHIM, ITOPO/T
KUBOTHBIX C 3aJaHHBIMH
cBoiicTBaMn», «Co3/1aHne OaKTepui,
CIIOCOOHBIX TIepepabaTriBaTh HEPYTH U
YCTPAHATH MOCJEICTBUS €€ PA3ITUBOB:
TUTFOCBI U MUHYCBI.

Okckypeus «buorexHonorus: Hayka u
XKU3Hb» B BY3 i HIUU

PackpbiBaTh conepxaHiue TEPMUHOB U
TTOHATHH: 00BEKTHI OMOTEXHOJIOTHH,
KJIETKU ¥ TKaHU PACTCHHM, )KUBOTHBIX,
MUKPOOPTaHU3MBI.

OnuceIBaTh MpoIece
OMOTEXHOJIOTUIECKOTO TPOU3BO/ICTBA.
XapakTepru3oBaTh Pa3IMYHbIC

00BEKTHI OMOTEXHOJIOTHUH.
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Temwbl 3anamuu

3. OcobeHHoCcTH

arpoOMOTEXHOJIOTUH

Konuuecmeo

yacoes

OcHosHoe cooeporcanue

IMPUMCHCHUA OMOJIOTHYECKHUX

00BEKTOB B TBOEH KHU3HI

[enn u 3aga4m arpoOMOTEXHOIOTHH.
OCHOBHBIE OOBEKTHI
arpoOMOTEXHOJIOTHH.

buorexHomornueckue noaxoabl

Buowt desmenvnocmu obyuarowuxcs

PaznmuyaTh IpOMBIIIIICHHBIC
MUKPOOPTaHU3MBI, KIICTKU ¥ TKAaHU
pPacTCHU, )KUBOTHBIX KaK
OMOTEXHOJOTUYECKHE OOBCKTHI.
CpaBHUBATbh MEXy COOOH TPOLECCHI
XHUMHYECKOTO CHHTE3a U
OMOTEXHOJIOTUH.

BrisBisaTe Hanbosee 3 pekTuBHBIE
00BEKTHI OMOTEXHOJIOTUH.
XapakTepu3oBaTh 0COOCHHOCTH
CTpOCHUS U PYHKIIUU PATHUUHBIX
OMOJOTUYECKUX OOBEKTOB.
dopmynupoBaTh U OOBICHATD
MPUHIIAT PaOOTHI
OMOTEXHOJIOTUYECKOTO MPON3BOJICTBA
BBIOpAHHOI TPYTIIBI BEIECTB/
MaTepHaIOB

PackpriBaTh conepxaHue TEPMUHOB U
MOHATUI: COXPAaHCHUE PACTCHUN U
YKUBOTHBIX, BUBI KOJUTCKITAN

T€HETUYECKOI0 Pa3HOOOpa3us.
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Temwbl 3anamuu

Konuuecmeo

yacoes

OcHosHoe cooeporcanue

JUTSI HAJIG)KHOTO COXpaHEHUS
KOJUTCKIN I T€HETUIECKUX PECYPCOB
pacTeHui u )KUBOTHBIX. [loHATHSA

0 MMOJIEBLIX, IN VItro u
KpuoOKoJIIeKIusiX. PocT u pa3sButue
KUBOTO 00BEKTA B 3aMKHYTOM
CUCTEME B KOHTPOIUPYEMBIX
YCIIOBHUSAX: KaK 3TO BO3MOXHO.
OcCHOBHBIE TOMEIIECHUS

JUTSI TIOJTHOIIEHHOM paboThI
JabopaTopuu OMOTEXHOJIOTUH
(TaMuHapHasi KOMHATa, CBETOBas,
aBTOKJIaBHAs KOMHATHI, IOMEIICHUE
JUTSI IPUTOTOBJICHUS TTUTATEIIBHBIX
cpen, MoevHas): ux GyHKIHOHAT U
O0COOEHHOCTH.

OcHoBHbIE TPUOOPHI

JUTSI OpraHu3aIuy JabopaTopuun
OMOTEXHOJOTUH, UX (DYHKITNH U
BO3MOKHOCTH (2BTOKJIaB,

CyX0XapoBoil mkad, TUCTUILISATOP,

Buowt desmenvnocmu obyuarowuxcs

OmnwuceIBaTH MPOIIECC COXPAHEHUS U
Pa3MHOXKEHUS PACTCHUN

B KOHTPOJUPYEMBIX YCIOBHUSAX CPEIBI.
Xapaktepu3oBath (pa3bl pocTa U
pPa3BUTUA PACTCHUM B 3aMKHYTOU
CUCTEME.

Pasznuyate nmpenMyIiecTa u
HEIOCTATKH Pa3IMYHbIX THIIOB
KOJUJICKIINH.

CpaBHUBATH 3TaIbl pabOTHI

B J1Ja0OpaTOpPUU OMOTEXHOJIOTHUH.
BrisBisaTe Hanboee 3 hekTuBHBIE
npUEMBI I COXpaHEHUsI 00pa3IoB
PacTeHUH U )KUBOTHBIX.
XapakTepu3oBaTh 0OCOOCHHOCTH
CTpoeHUs U (PYHKIIMK 00pa3IioB
pacTeHUM.
dopmynupoBaTh u OOBSICHATD

MIPUHIUI KPUOKOHCEPBALMH PACTECHUI



Temwbl 3anamuu

Konuuecmeo

yacoes

OcHosHoe cooeporcanue

pH-meTp, Bechl, TamuHap-00KC,
CTepUIIM3aTOP HHCTPYMEHTOB,
CBETOBAs yCTaHOBKA, KIIMMAaTHYECKAsI
Kamepa, Y ®-uoHuzarop,
XOJIOIUIILHUKH JIJIST XPaHCHHUS
MUATATEJBHBIX CPEA U AP.).
HNHCTpyMEHTBI )T IPUMEHEHUS
METOJI0B OMOTEXHOJIOTUH PACTCHUN
(mpenapoBalibHAs UTJ1a, CKAIbIIEIb,
MUHIET, HOXKHUIBI). OCHOBBI TEXHUKU
0e30macHOCTH TIpU padoTe

¢ npudopamu. OCHOBHBIE TPUOOPHI
JUTSI OpraHu3aIuu J1abopaTopuu
OMOTEXHOJIOTHH: aBTOKJIaB,
CyX0>kapoBOil mkad, TUCTHILISATOP,
pH-meTp, Bechl, TamuHAp-O0KC,
CTEpUIIN3AaTOP HHCTPYMEHTOB,
CBETOBAs yCTAHOBKA, KIIMMATHUYECKAsI
kamepa, Y ®-uoHuzarop,
XOJOMUILHUKHY JIJIST XPAHCHUS

MUTATEIIBHBIX CPEJT U JIP.

Buowt desmenvnocmu obyuarowuxcs
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Temwbl 3anamuu

4. KynpTypa KJIETOK U TKaHEH

Konuuecmeo

yacoes

OcHosHoe cooeporcanue

NHCTpyMEHTBI 7151 MPUMEHEHUS
METOJ0B OMOTEXHOJIOTUU PACTEHUM:
MpenapoBabHAs UTJIA, CKAJIBIIEb,
MUAHIIET, HOKHHUIIBI.

[TpakTuyeckast padota «KynbTypHoe
pacTeHue B KyJbTypaJIbHOM COCY/E:
OTIUIIIN PACTCHHUE B IPOOUPKEY.
UccnenoBarenbckas pabdora «Poct
YEPEHKOB PACTEHUI B BOJIE C PA3HBIM
ypoBHEM pH»

Mertoasl KyIbTYyphl KIETOK U TKaHEH
B cenekuuu. KamnycHas KynpTypa.
KynbTypa KIeTok u arperatoB KJIETOK.
Kynberypa npororutactos. [lonyuenue
COMATHYECKHX THOPUIOB METOJIOM
CIIVSIHUS U30JIMPOBAaHHBIX
MIPOTOIIACTOB.

Knerounas cenexuus. cnonb3oBanue
TarJIOUJNH B CEJIEKIUH.

[Ipumepsl npUMEHEHUS KYJIbTYP

KJIETOK U TKaHEH B HAayY4YHBbIX

Buowt desmenvnocmu obyuarowuxcs

PackpsiBaTh coziep;kaHie TEPMHUHOB U
MOHATUINA: KaJUIyC, MPOTOIIACT,
COMATHYECKUI THOPU]I, TATUIOUI,
HITaMM.

OnuceIBaTh MpoIece
KYJIbTUBUPOBAHUSI KJIETOK U TKaHEN
PacTeHUH U )KUBOTHBIX.
XapakTepu30BaTh Pa3HbIE TaIIbI
KYJIbTUBUPOBAHUSI KJIETOK U TKaHEN
pPacTeHUH U )KUBOTHBIX.

BoisaBisate Haubosee 3 hekTuBHbIC
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Temwbl 3anamuu

Konuuecmeo

yacoes

OcHosHoe cooeporcanue

UCCIICIOBAHUSAX U B TIPAKTHKE
pasnuunbix HU: 3HsakoMCTBO

C JINTEpaTypoul — HAYYHBIMHU
yOJIMKAIUSIMU 110 pa3HBIM 00BEKTaM
(MHKpPOOBI, pacTEeHUSs, )KUBOTHbIE).
XapaKkTepuCTHKA KIIETOK,
KyJbTHBHUPYEMBIX IN Vitro.
MopdoreHeTHYeCKUE MyTH Pa3BUTHS
KJIETKH N Vitro.

N3BecTHBIE KOJIEKIUN
OMOTEXHOJOTUYECKUX OOBEKTOB —

UX POJIb, 337241, COCTAB, PUMEPHI
(in Vitro KoJIeKIIMH PACTCHHIA,
KOJUICKIIH IITAMMOB
MUKpOOpranu3MoB. CeMuHap

110 POYUTAHHOM JINTEPATYPE,
JTOKJIaJIbl 00yJaIOIINXCs).
bruoTtexHomorus mpou3BoOACTBA
KyJbTYPHI KJIIETOK, TKAHEH U OPTaHOB

pacTeHuM.

Buowi desmenvnocmu obyuarowuxcs

METOAbI KYJTbTUBUPOBAHUSA KIIETOK U
TKaHEN PaCTEHUH, JKUBOTHBIX,
MHUKPOOPraHU3MOB.
XapakTepu30BaTh 0COOCHHOCTH
CTpoeHUs U (YHKIIUU KIETOK U
TKaHEW PaCTEHUH, )KUBOTHBIX,
MHUKPOOPTraHU3MOB.

dopMyaupOBaTh U OOBSICHATH
MIPUHIUI BBKUBAEMOCTH, POCTA U
Pa3BUTHUS KYJbTUBUPYEMBIX KJIETOK U

TKaHEN
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Temwbl 3anamuu

5. [lurarenbHbIC CPeAbI IS

arpoOMOTEXHOJIOT U

Konuuecmeo

yacoes

OcHosHoe cooeporcanue

[TpakTuyeckas padota «IIpoToriacTsl
KIJIETOK.

UccnenoBarenbckas paboTa
«Cy1ecTBYIONIME KOJIEKIIUU KIETOK
¥ mTamMmMoB B Poccuu u ux posib

B Pa3BUTUM F'€HETUUYECKUX
TEXHOJIOTHI.

Uccnenoarenbckas paboTa

«I".J1. KaprieueHKo Kak reHeTHK-
AKCIIEPUMEHTATOP U OUOTEXHOIOT
Maxkpo- 1 MUKPOIJIEMEHTHI,
VCTOYHUKH YTIIEBOJAOB, BATAMUHBI,
YKEJIMPYIOLIUE areHThI. THUIIbI
MIATATENIbHBIX CPEJ — KUIAKUE U
TBEpBIE.

[IuTaTenbHbIC CPEabI

JUTsl OMOTEXHOJIOTUU PACTCHHUIA.
Pa3zpaboTka HOBBIX MUTATEIHHBIX
Cpel, B TOM YKCJIE BKIKOYAIOMIUX
OMOCTUMYJIATOPHI U APYTHE

peryasaTopsl pocta. MeToabl

Buowt desmenvnocmu obyuarowuxcs

PackpsiBaTh coziep;kaHie TEPMHUHOB U
MOHSATUI: UTATENbHAS CPENa,
KOMIIOHEHTBI TUTATEJIbHON CPEJIbI,
pH pactsopa.

OnuchIBaTh MPOUECC TPUTOTOBICHUS
MATATENBHBIX CPEM ISl PA3HBIX
OOBEKTOB.

XapakTepu3oBaTh MPOLECC
MIPUTOTOBJICHHS TUTATEIIbHBIX CPEJT

B 3aBUCUMOCTH OT BHIOPAHHOTO

00BEKTa UCCIIEIOBAHUS.
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Temwbl 3anamuu

Konuuecmeo

yacoes

OcHosHoe cooeporcanue

ONTUMU3AIUHU TTUTATEIbHBIX CPEI.
OcCHOBHbBIE KOMITOHEHTHI TUTATEIbHBIX
cpena (MakpOdJIEMEHTHI,
MHUKPOIJIEMEHTHI, UCTOYHUKH
yIJIepOJia, BATAMUHBI, KETUPYIOLINE
areHThl, PETYJISITOPbI POCTA).

Yposens pH nutatensHOM Cpenibl U
€ro BJIMSIHUE HAa Pa3BUTUE PACTCHUM.
Becsl, pH-MeTp.

Jlabopatopnas padota «IIutarenbHble
Cpeabl U YCIOBUS KyJIbTUBUPOBAHUS,
KYJbTYpPbl PACTUTEIBHBIX KJIETOK U
TKaHEW».

[IpakTuyeckas pabora
«IIpuroroBneHne CTOKOBBIX
(MaTOYHBIX) paCTBOPOB MaKpo- U
MUKPO3JIEMEHTOB MMUTATEIBHOU CpeJIbl
no nponucu Mypacure u Cxyray.
[IpakTuueckas pabota
«IIpuroroBneHre NUTATENbHBIX CPET

JUTS BBEJICHUS B KYJIBTYpY IN Vitro»

Buowt desmenvnocmu obyuarowuxcs

PasznmuyaTh THITEI TUTATEIIBHBIX CPE

B 3aBUCUMOCTH OT 33J1a4u
KyJIbTUBUPOBAHUS.

CpaBHUBATh paCTBOPHMOCTH BEIIICCTB
BO BpPEMS IIPUTOTOBJICHUS
MUTATCNIBHBIX cpejl. CpaBHUBATDH THUITHI
MUTATEIIBHBIX CPEJ] B 3aBUCHMOCTH

OT MX COCTaBa.

BbIsIBIISITE HanboJee BaKHbIE
KOMIIOHEHTBI MUTATEIILHON CpeIbl U
IPOTHO3UPOBATH AP (HEKT OT HEXBATKH
KaXI0T0 U3 KOMIIOHEHTOB.
XapakTepu3oBarh G YHKIIUU
KOMITOHEHTOB MU TATEIbHBIX CPE].
dopmynupoBaTh U OOBICHATD
MPUHIINT KYJITUBUPOBAHUS PACTCHUN
Ha TMTUTATENBHBIX CpelaX Pa3IuyHOTO

cocCTaBa
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Temwbl 3anamuu

6. PerynsaTopsl pocTa Kak
(dakTopbl ycriexa

OMOTEXHOJIOTUU PACTEHUN

Konuuecmeo

yacoes

4

OcHosHoe cooeporcanue

Poct u pa3zButue pacteHun.
OcranpHble TAIbl OHTOTEHE3A.
OO611e 3aKOHOMEPHOCTH POCTA
pacTEeHUM.

OcHOBHBIE KJIacChl (PUTOTOPMOHOB
(ayKCHHBI, ITMTOKUHUHBI,
ru66epennunsl, ABK, atunen u np.)
U uX (QYHKIMH Ha Pa3HbIX 3Tarax
Pa3BUTHS PACTECHUS.

N3BecTHBIE reHETHYECKHE
MEXaHU3Mbl, KOHTPOJIUPYIOIIUE POCT
Y Pa3BUTHUE PACTCHUI.

DOHJIOT€HHBIE U YK30TC€HHBIC
pPETYIATOPBI POCTA PACTCHUH

B TIPOOUPKE.

Jlabopatopnas pabota
«DenoTunuyeckas oleHKa pocTa

Y Pa3BUTHS PACTEHUMN B 3aBUCUMOCTH
OT Hamu4usi GUTOTOPMOHOB

B MUTATEJILHOU CpEIe»

Buowt desmenvnocmu obyuarowuxcs

PackpsiBaTh cofep:kaHUE TEPMUHOB U
MOHSATUN: (PUTOTOPMOHBI, PETYIATOPHI
pOCTa PaCTCHUHU.

OnuceIBaTh NpOLECC POCTA U
pa3BUTHUS PACTCHUIA.
XapakTepu30BaTh NPOLECC POCTa

Y Pa3BUTHS PACTEHUMN B 3aBUCHUMOCTH
OT F'€HOTHUIIA U OKPYKAIOIINUX
YCJIOBUH.

PasznuyaTe QyHKIIMU pEeryasiTopoB
pocra.

CpaBHuBaTh (DYHKIIMH PETYISITOPOB
pocrTa.

BoisBnsaTh QyHKIMH pEryasiTopoB
pocTa 1o MpeaIoKeHHBIM ) dexTam.
XapakTepu3oBaTh 0COOCHHOCTH
CTpoeHUS U QYHKIIUN PA3TUIHBIX
(UTOrOPMOHOB.

DopMyaupoBaTh U OOBACHITH
MPUHIUIT BO3IEUCTBUSA (PUTOTOPMOHOB

Ha POCT Y Pa3BUTHE PACTCHUU
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Temwbl 3anamuu

/. BUOTEXHONOTUsl PACTEHUI

Konuuecmeo

yacoes

10

OcHosHoe cooeporcanue

Bo3MoxxHOCTH ITpUMEHEHUSA

arpoOMOTEXHOJIOTHH B CENEKITNH,

CCMCHOBOACTBC M IIMTOMHUKOBOACTBC.

bose3Hyn 1 UMMYHUTET paCTCHUM:

ot H.M. BaBuiioBa 10 COBpEMEHHOCTH.

YckopeHHas ¥ TpaauInOHHas
CEJICKITUS: COKpaIacM CPOKH
TIOJTYYCHHS HOBBIX COPTOB. OCHOBHBIE
METOJIbI CeNeKIuu. [ uépuan3zamnusi.
®opmel oT60pa. OCHOBHBIE
HAIPABJICHUS CEJIEKLIUU: YIyUIlIeHUE
YPOXKAUHOCTH, YCTOMYUBOCTH

K OMOTHYECKHM U a0MOTHYCCKUM
dakropam.

O310pOBJI€HUE PACTEHUI OT BUPYCOB

C ITIOMOIIBI0 METOJIOB OMOTEXHOIOTUH:;

METOJIbI KYJbTYPbI alIMKaJIbHBIX
MEpPHUCTEM, TEPMOTEPATINH,
XEMOTEepanuu, KpuoTeEpanuu
KOMIUIEKCHOM Teparnuu. [lonyuenue

O340pPOBJIICHHOI'O ITOCAJOYHOI'O

Buowt desmenvnocmu obyuarowuxcs

PackpriBaTh cojiepkaHue€ TEPMUHOB U
MOHSTHUM: CEICKIUsI, CEMEHOBOCTBO,
MUTOMHUKOBOJICTBO,
MUKPOPA3MHOKEHUE PACTEHUH,
03I0pOBJICHUE PACTCHUIA.

OnuceiBaTh MpoIece
MHUKPOPA3MHOXKEHUST PACTEHUH,
CO3JIaHUSI HOBOT'O UCXOJTHOTO
MaTepualia Jisi CeJIeKIuHU, 0TOopa,
03JOpOBJICHUSI PACTEHUI U MOTYyUYECHUS
030POBJIEHHOT'0 MOCAI0YHOTO
Marepuana.

XapakTepu30BaTh MPOLIECC
YCKOPEHHOMW Y TPAAUIIHOHHOU
CEJIEKLIMH, MUKPOPA3MHOXKEHMUS,
03I0POBJIEHUS PACTEHUM.

Paznuuars MeTOAbI CENEKINH,
criocoObl 03I0POBJIEHUS PACTEHU.
CpaBHUBATh METO/JIbI CEJIEKIINH,
criocoObl 03/I0POBJICHUS PACTEHUH.

BriaBisaTe HanOoee 1 HaUMEHee
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Temwbl 3anamuu

Konuuecmeo

yacoes

OcHosHoe cooeporcanue

MaTepuaa — KiryoHei kaprodens u
CaKEHIICB IUIOJ0BBIX KYJIBTYD.
KynbTHBUpOBaHHE PACTUTEIBLHOTO
Matepuaia B KyJlbType in vitro:
OCHOBHBIC ITPUHIIUIIBI U MOJICITH

KyJabTUBUpOBaHus. Kamrycorenes,

CYCHIEH3UOHHBIE KYJbTYPbl PACTEHU.

Mukpopa3MHOKEHHUE PACTEHUI.
DKOHOMHUYECKHUH 3P DHEKT

OT BHEAPEHUS METOJOB
OMOTEXHOJIOTUU B PACTEHUEBOICTBO.
Kpuoxpanenue pacteHuu.
Kpuonporekropsl.
[locTkpuoreHHas pereHepanusi.
buosiornueckue cpeacTsa 3anThl
pacTeHul: NPEeUMyLIECTBA

Y TIEPCIEKTUBBI IPUMEHEHUS.
Tepmoc u cocyn [proapa ¢ KuIKuM

a30TOM, KPUOIIPOOUPKHU.

Buowt desmenvnocmu obyuarowuxcs

3¢ PeKTUBHBIE CTIOCOOBI MOTYUCHUS
UCXOJHOT0 MaTepuasa

JUTS CENIEKIIMM; 03/]0POBIICHUS
pacTEHHUM.

XapakTepu3oBaTb 0COOCHHOCTH U
(GYHKIIMU METOI0B CEJICKIINH,
CIIOCOOOB 037J0POBJICHUS] PACTEHUM.
dopMyaupoBaTh U OOBSICHATH
MIPUHLUI TPAAULUOHHON U
YCKOPEHHOM CENEKIUU, TPUHIUII
paboThI TOTO MM HMHOTO METO/AA

03JI0POBJICHUS PACTECHUM

[IpakTuueckast padota «Pa3zmMHOkeHHE

IMIJI0A0BBIX paCTeHI/Iﬁ YCPCHKOBAHUCM
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Temwbl 3anamuu

NTOI'O 11O MOAVIJIIO

Konuuecmeo

yacoes

34

OcHosHoe cooeporcanue

¥ MUKPOPa3MHOXCHUEM — ITPUMEP
MAaJTMHBI (MM 36MJISTHUKH, €KCBHKH,
CMOPOAMHBI)».

[IpakTrueckas padota «BBenenue
pacTeHuii B KyJIbTypy In Vitro n
HOJI/ICPI)KAaHUE YHCTOW KYJIBTYPBI

OKCIIJIAaHTOB).

ITpakTnueckas padota «Pa3mHOXkeHUE

KapTodens B MpOOUpPKe».
Hccnenoarenbckas padora «Kak
MOJIY4alOT MOTOMCTBO BET€TaTUBHO
Pa3MHOXAEMBIX KYJIbTYpP €ClIU

HE CEMEHaMu?»
HccnenoBarenbckas paboTa
«BpIpamyBanue pacTeHUN

B TIPOOUPKE».

HccnenoBatenbsckas padbora «Kak
00Kbsl KOPOBKA yporKai criacaia —
0 COBPEMEHHBIX CITOCO0aX

OMOJIOTMYECKOM 3alUTHI PACTCHUI»

Buowt desmenvnocmu obyuarowuxcs
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HPUJIOKEHUE. PUJIBMbI U 3AIIMCHA TEJIEBU3UOHHBIX ITPOI'PAMM

Monpyib «ATpOTeXHOJIOTMHM HACTOSILEr0 U OyAyliero». 8 Kiace

Tema 1. Buomexnonozusa Kak Hayka

Hoxymenrtanbubiii punibm Ceprest bpunesa «Hoseiit cBet. Hukonait Basuiiosy. —
URL.: https://smotrim.ru/video/2618068

JlokymenTanbubil punibm «CeMeHa, KoTopble cracyT venoBeuecTBo». — URL:
https://smotrim.ru/brand/69345?utm_source=search&utm_campaign=autocomplete
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