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INOACHUTEJIbBHAS 3AIIMCKA

AKTYaJIbHOCTH U Ha3HAYeHHe MPOrPaMMBbl

Pabouas mporpamma Kypca BHEYPOUHOH JesiTebHOCTH «COBpeMEHHbIE arpoOHOTEeXHOJIOTUU
JUIsL cpeaHero obOmiero oOpa3oBaHus (Jajee — TMporpamMma) pa3paboTaHa B COOTBETCTBHHM C
TpeboBanusiMu DenepanbHOTO rocyAapCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa CPEAHEro OOIIero
obpazoBanust (OI'OC COO), opueHTHpoBaHAa Ha oOOeClEUYCHHE WHAMBHIYAIbHBIX MOTpeOHOCTEH
O0yJaroIMXcsi W HalpaBleHa Ha JOCTIDKCHHE IUIAHHUPYEMBIX PE3YJIbTaTOB OCBOCHHS MPOTPAMMBI
CpeHero o01ero oopa3oBaHus ¢ y4eTOM BbIOOpa y4aCTHHKAMU 00Pa30BaTEeIbHBIX OTHOIICHUH KypCOB
BHEYPOYHOH AESITEIHHOCTH. DTO MO3BOJSET 00ECIIEUNTh SAMHCTBO 00s13aTenbHBIX TpeboBanuii ®PI'OC
COO Bo Bcem MpOCTpPaHCTBE MIKOJILHOTO 00pa30BaHMs: HE TOJIBKO HA YPOKE, HO U 3a €r0 IpeieaMu.

Hacroamuii kypc npeaHazHadeH JUisl yriyOJ€HHOTO W3Y4eHHs OMOJIOTMYECKUX SIBICHUHM U
3aKOHOMEPHOCTEH, pacuIpeHusi 0a30BBIX 3HAHWA, Pa3BUTHS MPAKTUYECKHX YMEHHH M HABBIKOB B
COBPEMEHHOU OUOJIOTHH.

B cootBerctBumn ¢ yue6HbIM 1iaHoM ['BOY «IIIKOJIA Ne 25 T.O.I'OPJIOBKA» u paGoueit

nporpaMMmsbl Ha 2024-2025 rox 3amiannpoBaHo 34 yaca (0JIMH 4ac B HEJIENI0), C YUETOM Ipa3IHUYHBIX

U BBIXOJHBIX IIHGI71 IIJIaH COCTaBJIeH Ha 33 4aca.

AKTYaJIbHOCTH peaju3aluu NporpaMmbl

[Tporpammoii npenycMoTpeHo (popMUpOBaHNE COBPEMEHHOI'O TEOPETUUECKOTO YPOBHS 3HAHUM,
a TaKKe MPAKTUYECKOTO OMbITa pabOThl C J1a0OpaTOpHBIM OOOPYJOBAHUEM, OBJaJI€HHE MpUEMaMU
UCCIIEIOBATENIbCKOW  IEATENIbHOCTH.  MeToJbpl  OpraHu3alMu  oOpa3oBaTeNbHOW M HAy4yHO-
UCCIIEIOBATENbCKOM  JESATENIbHOCTH  MpeAycMaTpuBaioT  (GOPMUPOBaHHE Yy  OOydYaroIIUXCs
HECTaH/IapTHOI'O TBOPYECKOIO MBIIIIEHUS, CBOOOAbI CAMOBBIPAXKEHUS U MHANBUIYaJIbHOCTH CYXK/IEHUH.

Jns nomHoro yuera moTpeOHocTeld  oOyyarouxcs B IporpaMMe  HCIOJIb3yeTcs
Qg pepeHIMPOBaHHBIA MMOAX0, YTO CTUMYJIHPYET O0Oydaroulerocs K yBEJIWYEHUIO MOTPEOHOCTH B
WH/MBUYAIIbHOM, WHTEIUIEKTYaJIbHOW M T03HABaTEIbHOM JEATEIbHOCTH M PA3BUTUIO HAy4YHO-
HCCIIeIOBATENbCKUX HaBBIKOB. [Iporpamma craHeT BOCTpeOOBaHHOH B NIEPBYIO ouepenb
o0yJaroIMMHCs, KOTOpble  UMEIOT  CTOMKMM  MHTEpecH COOTBETCTBYIOIIYIO MOTHBAIUIO K

HU3YUCHUIO MPEAMETOB €CTCCTBECHHO-HAYUYHOT'O TUKJIA, CCTCCTBCHHBIX HAYK U TEXHOJIOTHH.

3HaHus B 00JacCTH OCHOBHBIX OMOJIOTMYECKUX 3aKOHOB, TEOpUN M UAeH (OpMHUPYIOT HpPaBCTBEHHBIE
HOPMBl M TPUHIUIOBl OTHOLIEHUS K JKUBOM mpupone.B KauecTBe IIEHHOCTHBIX OPUEHTHPOB
Ouosornyeckoro oOpa3oBaHUsl BBICTYNAIOT OOBEKTHI, M3ydaeMble B Kypce OMOJOTHH, K KOTOPBIM Yy
yyamuxcst popMupyercs eHHOCTHOE OoTHoIeHHe. [Ipu 3ToM Beaylyto poiib UTPparoT MO3HaBaTebHbIE
LEHHOCTHU,TaK KaK JaHHBINA y4yeOHBIH MpeIMeT BXOJIUT B IPYMIY MPEIMETOB MO3HABATEIBHOIO IMKIIA,
[JIaBHAs 1IeJIb KOTOPBIX 3aKII0YaeTcd B H3YYEHHH COBPEMEHHBIX CIOCOOOB pEIIeHHs TI00aIbHbBIX
npobisieM coBpeMeHHOCTH. [Iporpamma npecienyer He TOJIBKO 00pa3oBaTeNbHbIE, HO U BOCIIUTATEIbHbIE
LeJIM, IOCKOJIBKY OHa CIOCOOCTBYET (HOPMHPOBAHHUIO 3KOJIOIMUYECKOIO M OMOTEXHOJIOTMYHOTO

MBIIIJICHUSA Y ITOAPAaCTAOIICTOIIOKOJICHU .



BapuanTsl peanu3zanumn nporpaMmbl U GopMbl IPOBeIeHUs] 3AHATHI

Peanuzamusi mporpaMMbl  MpeAmnojiaraeT  MCHOJIb30BaHME  (GopM  paboThl, KOTOpbIE
MpelyCMaTpUBaIOT aKTUBHOCTh M CAMOCTOSITEIBHOCTh O0YYaIOUINXCs, COYECTaHUE WHIANBUAYAIBHON U
IpynmoBoi  paboOThl, TMPOCKTHYIO M  HUCCIEIOBATEIBCKYIO JICATEIBHOCTh. TakuM 00paszom,
BOBJICUCHHOCTh OOYYAIOIIMXCS B JAHHYIO BHEYPOUYHYIO JEATEIHHOCTH IIO3BOJIUT OOECIEUUTh WX
CaMOOTIPE/ICIICHHEe, PACIIUPHUTH 30HBI MIOMCKA CBOMX MHTEPECOB B PA3IUYHBIX c(hepax eCTCCTBEHHO-
Hay4HbIX 3HAHUH,[IEPEOCMBICIIUTh CBOM CBSI3U C OKPYXKAIOIIMMH, CBO€ MECTO CpPEIu JAPYTUX JIOJCH.
B memom peanu3amysi mporpaMmbl BHOCHT BKJIaJ, B HPAaBCTBEHHOE M COIMAJIbHOE (POPMHUPOBAHUE

JIMYHOCTH.

B3aumocss3b ¢ ¢peaepanbHoii padoyeil MporpaMMoii BOCIUTAHMS

[Iporpamma Kypca BHEYPOUHOM JEATEIBHOCTH pa3paboTaHa C yYeTOM pPEKOMEHJalun
denepanbHOI paboUeii mporpaMMbl BOCIIUTAHUS, YYUTHIBACT IICUXOJIOT0-TIEAATOTHICCKUE OCOOCHHOCTH
JAHHBIX ~ BO3PACTHBIX  KaTeropwifi. OTO  MO3BOJISIET HA MPAKTUKE COCTUHUTH OOYdalollyl U
BOCIHUTATEIbHYIO I€ATEIbHOCTD MeJarora, OpUEHTUPOBATH €€ He TOJIbKO Ha MHTEIJIEKTyalbHOe, HO U Ha

HPaBCTBEHHOE, COLIMAJIbHOEPA3BUTHE pEOCHKA. DTO MPOSBIISAETCS B!

— BOCHHUTAaHHM OCO3HAHHOM 3KOJOTHMYECKHU HpaBHHLHOﬁ MOTHUBallMM B IIOBCACHHH H

ACATCIIbHOCTHU 4CPC3 (1)OpMI/IpOBaHI/I€ CHUCTCMBbI Y66)KI[GHI/II7I, BaHHbIXHA KOHKPCTHBIX 3HAHUAX

— CTAHOBJICHHMHN JIMYHOCTHU o6yqa}omnxc;1 KakK HGHOCTHOﬁ, HaxosIIeics B rapMOHUHN C

OKpYyKaromnum MHUPOM, CIIOCOOHOM K PCLHICHUIO SKOJIOTHYCCKUX HpO6J'IeM;

— HNPHOPHUTCTEC JIUIYHOCTHBIX PE3YJIbTATOB pCAJIN3alluU IIPOTrPaAMMBbI BHeypO‘{HOI\/’I ACATCIIBHOCTH,

HameAMux CBOC OTPAKECHUEC U KOHKPECTU3AIHUIO B (I)ezlepanLHoﬁ pa6oqel71nporpaMMLI BOCIIUTAHUA.

OcoGenHocTu pa6oThI NeAarora 1o nNporpaMmme

3ajaya mejarora COCTOMT B TOM, YTOOBI CONPOBOXKIATh Ipolecc MpodeccHOHANbHOM
OpHEHTAIlMK  OOYYarOMIMXCs, pAacKphIBasg MOTEHIMAT OOYdYalONIMXCS Yepe3 BOBJCUCHHE B
MHOT000pa3HyIO AESITEIbHOCTh, OPTaHU30BaHHYIO B Pa3HBIX (OpPMax.

[Tpu 3TOM pe3ynbTaToM pabOTHI MeJarora B MEpPBYIO OYepeb SBISETCSA JIMYHOCTHOE pa3BUTHE
peOenka. JIMUHOCTHBIX pe3yabTATOB IMEJAror MOXET JOCTHYb, yBJIEKas peOeHKa COBMECTHOM H
MHTEPECHON UM O00O0MM JIeATEeNbHOCTHIO, YCTAaHABJIMBasi BO BpeMsl 3aHIATHI J00pOKeIaTeIbHYIO,
MOJJICPKUBAIONIYI0 aTMoc(epy, HaChIas 3aHITHS IEHHOCTHBIM conepkanueM. Kpome Toro,
IporpamMma rnpeycMaTpuBaeT OpraHu3alnio 3KCKypcui, mpocMoTp (GuiabMoB U 3anuceit TB-nporpamm.

[lpyu wu3yyeHuu OOYyYAIOIIMMUCS TMPOTPaMMBbl I€Jaror  OCHOBBIBAETCS Ha HECKOJIBKHX

OCHOBOTOJIararoluX MPUHIUIAX 00yYESHHUS:

— TMPUHIMI WHTETPATHBHOTO TOJX0/a K O0y4eHHUI0. DTOT MPHUHIUI HUMEET MEePBOCTEIIEHHOE
3HaUeHHE, TaK KaK YCBOGHUE IOJTy4YaeMbIX 3HAHHM MO OMOTEXHOJOTHH TMPEANOiaraeT TECHYIO
B3aMMOCBSI3b Pa3HbIX ypOBHEH. [IepBbIli ypOBEHb — MEKIPEIAMETHBIM — MPEAIONaracT B3auMOCBS3b
OMOJIOTUH C KYPCOM IO XUMHH. BTOpOHypOBEHD — TPEIMETHBIN — 00YCITOBIEH B3aUMOTIPOHUKHOBEHUEM

Pa3HBIXOMOJIOTUYECKUX KYpPCOB (OOTaHUKH, 300JI0TUH, (PU3UOJIOTHH U JIPYTHX) B IpOLECCe

CTaHOBJICHUSI U U3ydeHus OmorexHojoruu. Kpome Toro, soruka OCBOEHHsS MaTepuana MpOrpaMMbI

mnmpeanojaract ABUXKCHUE OT O6H.I6FO K 4aCTHOMY H, HA HOBOM YPOBHE€, BO3BpPAIICHUC OT YaCTHOI'O K
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o0memMy.

— TPUHIUIN HATJISTHOCTH,

— MPUHIUI JOCTYITHOCTH;

— TPUHIMI OCO3HAHHOCTH.

[TpumepHas cxema MpoBEACHUSI 3aHITHIA IO TPOrpPaMMe MOKET ObITh TaKOM:
1. OGbsacHeHHe TeopeTUUECKOro MaTepuaa 110 TeMe.

2. Tloaroroska K 1a60paTOPHOMY HJIM IIPAKTHYECKOMY 3aHATHIO, 00CYKICHUEOOHEKTOB IS

IMPAKTUYCCKOI'O 3aHATHA.

3 . HpOBe,I[eHI/Ie IIPAKTUYECKOT'O 3aHATHA — OCHOBHas 3aJa4dya OCBOCHHC

MCTOHOJIOTUH JAHHOT'O SKCIICPUMCHTA.

4. Amnanus pe3yabTaToB DKCIEPHMEHTA.

IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS KYPCA BHEYPOYHOU
JAEATEJBHOCTH

3aHATHA B paMKax IIporpaMmbl HaIIPaBJICHbBI Ha obecreyeHue JOCTHIXKCHUA 06y‘~IaIOH_II/IMI/IC$I

CJICAYIOMUX JIMYHOCTHBIX, MCTAIIPECAMETHBIX U IIPCAMCETHBIX 06pa30BaTeJ’ILHLIX pe3yJIbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATDI:

8 cghepe 2pasicOanHcKo2o 6OCNUMAHUA!

— TOTOBHOCTh K COBMECTHOM TBOp‘ICCKOﬁ ACATCIIBHOCTHU IIPU BBIMNOJIHCHUN OMOJIOTHYECKHX

OKCIICPUMCHTOB;,

CIIOCOOHOCTH OIIPCACIIATH CO6CTB6HHYI-0 MO3UIHIO ITIO OTHOIICHHIO K ABJICHUAM COBpeMeHHOﬁ

’KH3HH U OOBICHSTD €€;

TOTOBHOCTbL K COTPYAHHUUYCCTBY B MPOHECCE COBMECCTHOI'O0  BBIMMOJIHCHUA y‘Ie6HBIX,
IMO3HABATCJIbHBIX W  HUCCIICAOBATCIBCKUX 3ada4, YBAXUTCIBHOMY OTHOMICHUAK MHCHHUIO

OTITIOHEHTOB MPHU 00CYKI€HUH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPKAHUS;

6 cqbepe nampuomu4eckoco 60CnuUmanusl.

IHEHHOCTHOC OTHOUWICHUWEC K IMPUPOAHOMY HACICIWIO W MaMIATHHUKaAM MMPUPOIbI, JOCTUKCHHUAM

Poccun B Hayke;

CITOCOOHOCTH OLICHMUBATh BKJIA[ pOCCI/IfICKHX YYCHBIX B CTAHOBJICHUC W PA3BUTHC 6I/IOJ'IOFI/II/I,
IIOHMMAaHWe 3HAYeHUs OWOJIOTMM B TO3HAHUHM 3aKOHOB IpUPOABI,B KU3HHU YCJIOBCKAa U

COBPCMCHHOT'O O6IJ_ICCTB3.;

6 cghepe 0YX08HO-HPABCMBEHHO20 BOCNUMAHUA:

CIIOCOOHOCTH ONCHUBATH CUTYyAllUIO U IMPUHHUMATHL OCO3HAHHBIC PCIICHHA, OPUCHTUPYACH Ha

MOpPaJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH,

OCO3HaHHUE JINYHOTO BKJIaJa B TOCTPOECHNE YCTOMUMBOTO Oy1yIIero;

6 cgbepe acmemu4ecKkoco 60CnumaruAl.

IIOHUMAaHHE SMOLIMOHAJIBHOI'O BOS,Z[CP'ICTBPISI JKUBOM Ipupoabl U €€ HEHHOCTD,



6 chepe puzuueckoeo ocnumaHus:
— TIOHHMMaHHUE IIECHHOCTH 3JI0POBOT0 U 6€30MacHOro 00pasa KU3HU;

— OCO3HaHWE TOCJIEACTBHA M HENPHUATHE BPEIHBIX MPUBBIYECK (YMOTPeOICHUEATKOT O,
HapKOTHUKOB, KYPEHHUS);

8 cghepe mpyoo8020 80CNUMAHUSL:

— TOTOBHOCTh K QKTHUBHOW JEATEIHHOCTH OMOJOTUYECKOW M IKOJOTUYECKOW HAIMPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IJIAHUPOBATH M  CAMOCTOSITENILHO  BBINOJNHSITH — TaKYIO

NesITeIbHOCTb;
— HHTEpEC K MPaKTHYECKOMY U3Y4EHUIO Mpodeccuil, CBA3aHHBIX ¢ ONOIOTHEIH;

— TOTOBHOCTb M CIIOCOOHOCTH K O6pa30BaHI/II-O u CaMOO6pa3OBaHI/IIO Ha HpOTfDKGHPIPIBCCﬁ KHN3HU,

6 cqbepe IKOJI02UUECKO20 60CNUMAHUA.

— DKOJIOTUYECKHU L€ecO00pa3sHOEe OTHOUIEHHE K MPUPOJE KaK HCTOUYHHUKY >KU3HM Ha 3emiie,

OCHOBC €€ CYLICCTBOBAHMUA;

— TIOBBIIIEHHE YPOBHS SKOJOIMYECKOM KYJIbTYypbl: IPHOOPETEHHE OIbITa IJIAHUPOBAHUS

IIOCTYIIKOB W OHCHKH HX BO3MOXKHBIX HOCJIC[[CTBI/IﬁI[JIH Opr‘)KaIOHIeﬁ CpCabl;

— CHOCOOHOCTB MCHOJIB30BaTh MPHOOPETaeMbIe MPH H3YyYeHUH OWOJIOTMU 3HAHHS M YMEHHS IPH
pereHnn mpooIieM, CBA3aHHBIX C PAllMOHATLHBIMIPUPOIONOIB30BAHNEM (COOIOICHNE TIPABIIT
MOBEJICHHUSI B MIPUPOJIC, HAIPABICHHBIX HA COXPAaHCHHE PABHOBECHUS B DKOCHUCTEMAaX, OXpaHy

BHJIOB, DKOCHCTEM, Orochepsr);

— QAKTHUBHOE HENpUITHE NECUCTBUH, MPUHOCAIINX BPEI OKPYXKAIOUIEH MPUPOJHON Cpele, YMEHUE
MPOTHO3UPOBATh  HEONArONMPUSTHBIE DKOJIOTUYECKUE TMOCHEACTBHS  MPEeANPUHIMAEMbIX

JNEUCTBUN U ITPEAOTBpALaTh UX;
8 cghepe HayuHo20 NOSHAHUL:

— TMOHMMaHue crneuuduku OHOJIOTUM KaK HayKHM, OCO3HAaHHE €€ pOJUB (OPMUPOBAHUU
palMoHaIBFHOIO HAYYHOT'O MBIIIUIEHUS, CO3/IaHHE IIEJIOCTHOTO MPEICTaBICHUS 00 OKpY’KaroIeM
MUpE Kak O €AMHCTBE MpHUPOAbI, YEJOBEKa M OOIIeCTBa, B IO3HAHWU MPHUPOJHBIX

SaKOHOMepHOCTeﬁ " pCHICHUUN HpO6J’I€M COXPaHCHUA ITPUPOJHOI'O PABHOBECHUS,

— yOexX/IeHHOCTh B 3HAUUMOCTH OMOJIOTUH JUUIsl COBPEMEHHOM IIMBUIIU3AIMH:00ecieueHe HOBOT'O
YPOBHS Pa3BUTHUSI MEIUIMHBI, CO3/1aHUE MEPCHEKTUBHBIX OMOTEXHOJIOTH, CIIOCOOHBIX peIlaTh
pecypcHble TpoOJeMBbl Pa3BUTHUSA YENOBEYECTBA; MOMCK MMyTeH BBIXOAA W3 TIOOATBHBIX
9KOJIOTMUECKUX Mpo0JeM 1 o0ecrieueHre nepexoa K yCToHYMBOMY Pa3BUTHUIO, pallIOHATbLHOMY

WCTIOIB30BaHUIO TTPUPOIHBIX PECYPCOB M (POPMHUPOBAHHUIO HOBBIX CTAHAPTOBKU3HU;

— 3aMHTEPECOBAHHOCTh B TOJYyYEHUH OHOJIOTMYECKMX 3HAHUW B IENAX IOBBIINICHUS O0Ien
KYJIBTYpbl, €CTECTBEHHO-HAyYHOW TI'pPAaMOTHOCTM KaK COCTaBHOW dYacTu (yHKIHOHAIHHOMN
IrPaMOTHOCTH o0yyarouuxcs, GopMUpyeMoil Mpu N3y4eHUHONOIOTHY;

— TIOHMMaHuE€ CYIIHOCTH METOJIOB TO3HAHUS, MCIONb3YEeMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTh HCIIONIB30BAaTh IMOJydaeMble 3HAHUS JJIS aHajdu3a M OOBACHEHHs SBJICHUI
OKpY’KaloIIEero MUpa M MPOHCXOJAIIMX B HEM HM3MEHEHUil; yMEHHE JenaTb OOOCHOBAaHHBIC
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3aK/IIIOYCHHUA Ha OCHOBC Hay4YHBIX q)aKTOB 1 UMCIOIUXCA JaHHBIX C LCJIbBI0 ITOJYUYCHUA

AOCTOBCPHBIX BHIBOIOB;

— CIIOCOOHOCTBH CaMOCTOSTEIBHO HMCIHOJIL30BATh OMOIOTMYECKIE 3HAHUS AT PEIICHUA npo6neM B

PCAIBbHBIX )KU3HCHHBIX CUTYyallUAX;

— OCO3HaHHEC LIECHHOCTHU Hay‘IHOfI ACATCIIBHOCTH, T'OTOBHOCTH OCYHICCTBIIATH IIPOCKTHYIO H
HCCICA0BATCIILCKYIO ACATCIIBHOCTD HHAUBUAYAJIbHO U B I'PYIIIIC,

— TOTOBHOCTH U CLIOCOOHOCTH K HETIPEPHIBHOMY 00Pa30BaHHUIO U CaMOOOPa30BAHUIO,K AKTUBHOMY

IMMOJIYYCHHUIO HOBBIX 3HAHUH 110 OMOJIOTUH B COOTBETCTBUHC KM3HEHHBIMU HOTpC6HOCT§IMI/I.

METANPEAMETHBIE PE3YJIBTATDI:
6 cthepe oenadenusn ynugepcanbHbIMu y4eOHbIMU NO3ZHABGAM EIbHBIMU OCUCHBUAMU:

bazosvie 1o2udeckue Oetucmeust.:

— CaMOCTOATCIIBHO (1)OpMy.]'II/IpOBaTB U aKTYaJIU3UpOBaATh HpO6JI€My, paccMaTpuBaTh €€

BCCCTOPOHHE;

— HCHOJb30BaTh MPU OCBOCHHM 3HAHWMN MPHUEMbI JIOTUYECKOTO MBIIIJICHUS (aHalMu3a, CUHTE3a,
CpaBHEeHHMs, Kiaccuukaiuy, o0O0OIIEHHs), PAaCKPBIBATh CMBICT OMOJIOTHYECKUX TOHSATHIM

(BI:II[CJ'ISITB HX XapaKTCPHBIC IIPU3HAKN, YCTAHABJIMBATL CBA3U C JPYTUMU HOHSITI/I?IMI/I);

— oHIpcaciATh HEIU ACATCIbHOCTH, 3aaBasd MapaMETPbl U KPUTCPUU UX JOCTUKCHUA, COOTHOCUTDH

pe3ynbTaThl ACATEIBHOCTH C IIOCTABICHHBIMU LICIIAMU;
— HCNOJb30BaTh OMOJIOTMYECKUE TOHATUS JUIsl 00bSICHEHUS (PAaKTOB U SIBJICHUM KUBOM MPUPOIBL;

— CTpPOUTH JIOTUYCCKUC PACCYKIACHUA (I/IH,I[YKTI/IBHBIG, ACAYKTUBHEBIC, I10 aHaHOFHI/I), BBISIBJISITH
3aKOHOMCPHOCTH U MPOTHUBOPCUYHNA B paCCMAaTPUBACMBIX SBJICHUAX, (I)OpMyJ'II/IpOBaTB BBIBOJbI 1

3aKIIOYCHUS;

— HOPUMCHATHL CXEMHO-MOJCJIBHBIC CPEACTBA JIA MNOPCACTABICHUSA CYIICCTBCHHBIX CBSA3CH U
OTHOIIICHUN B HN3y4acMBbIX OMOJIOTUYECKUX O6’beKTaX, a TaK¥XcC HpOTI/IBOpe‘II/Iﬁ pa3Horo pozaa,

BBISIBJICHHBIX B Pa3JIMYHBIX I/IHq)OpMaI_II/IOHHLIX HCTOYHHUKAX

bazoevie uccredosamenbckue Oelucmeust:

— BJIaACTh HaBbIKaAMHU y‘-IC6HO-PICCJIC,I[OB3TCJ'ILCKOfI u HpOeKTHOﬁ JACATCIIBHOCTH, HAaBbIKaAMH
paspeuicHu-d HpO6HCM; CIIOCOOHOCTBIO U TOTOBHOCTBIOK CaMOCTOATCIIBHOMY ITOUCKY MCTO0B

pELIEHHS TPAKTUYECKHUX 3a7a4, IPUMEHEHHUIO Pa3JIMYHbIX METOI0B ITIO3HAHUS;

— HCIIOJIb30BaTh pAa3JIMYHBIE BUABI JEATEIBHOCTH II0 IIOJYYEHHID HOBOTO 3HAHUA, €ro
MHTEpIIpEeTalMK, NMPeoOpa3oBaHUIO U NMPUMEHEHHIO B YUEOHBIX CUTyallUsIX, B TOM YHCIE IpH
CO3/IaHUU YYEOHBIX U COLIMANIBHBIX MPOEKTOB;

— (dopmupoBaTh HAYYHBIM THUI MBIIIUICHHS, BJIAJIETh HAYYHONW TEPMHHOJOTHEH, KIIFOUEBBIMH

IIOHATHUAMHU U METOJaMU,

— cTaBuUTh W (QOpMyIHpOBaTH COOCTBEHHBIE 3aJaud B OOpa30BATEIBHOW JCSITCIBHOCTH H

JKU3HCHHBIX CUTYalHAX;



paboma ¢ ungopmayuei.

— OpHUEHTHPOBATHCA B PA3NIUYHBIX HCTOYHMKAX HHPOpMauuu (Tekcre y4eOHOro mocoowms,
HAy4YHO-IIONYJISIPHOM JIUTEpAType, OMOJIOTUYECKUX CIIOBApPSIX U CIIPaBOYHUKAX, KOMIIBIOTEPHBIX
0azax JnaHHbIX, B MHTepHeTe), aHanu3upoBaTh WHGOPMALMIO PA3IWYHBIX BUIOB U (hopm

MpeaACTaBJICHUSA, KPUTHYCCKHU ONCHHUBATHECC JOCTOBCPHOCTD U HCIIPOTUBOPCUUBOCTD,

— ¢opMynupoBaTh  3ampockl M MPUMEHATHh pAa3JIMYHblE METOAbI MpPH TMOHCKE U OTOOpe

ononorunueckoi nHpopManuu, He0OXOJUMOM TSl BBIMTOJTHEHUS YI€OHBIX3a/1a4,

— CaMOCTOATENbHO BBIOMpATh ONTHMAJIbHYIO (OpPMYy NpPEIACTaBICHHUS  OHOJIOTHYECKOU
uHpopmanuu (cxemsl, rpaduK, TUarpaMMsbl, TaOIHIIbI, PUCYHKHH 1Ip.);

— HCIIONB30BaTh HAYYHBIHN S3BIK B KAUECTBE CPEICTBA ITPH paboTe ¢ OMoIornuecKonnH(popMaIei:
NPUMEHATh XUMHUYECKHe, (U3NYECKHEe W MaTeMaTHYeCKHE 3HAKU U CHUMBOJIBL, (HDOPMYIIBI,
a00peBHaTypy, HOMEHKJIATypy, WCIIOJIb30BaThH MPeoOpa3oBBIBATh 3HAKOBO-CHMBOJIMYECKHE

CpeacTBa HArlIAAHOCTHU,

6 chepe oenadenusn yHugsepcanbHblMu KOMMYHUKAMUGHBIMU OCULCIMGUAMU:
obwenue:
— OCYUICCTBJISITh KOMMYHHKAIIMH BO BCeX cdepax KU3HH, aKTUBHO YYaCTBOBATHB JAMAJIOTE WU
JUCKYCCHH TIO CYIIECTBY OOCYKIaeMoW TeMmbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKA3bIBATH
CYXJICHUS OTHOCUTEIILHO BBIMIOJIHGHUS TpeaaracMoi 3a/ayd, Yy4YUTHIBATh WHTEPECHl U

COrj1aCOBaHHOCTDb HOSI/IHI/Iﬁ APYIruX y4aCTHUKOB AHaJIOora UJin I[I/ICKYCCI/II/I);

— PAa3BCPHYTO U JIOTUYHO HU3JIaraTb CBOIO TOUKY 3pCHUA C HUCIIOJIb30BAHNUEM A3BIKOBBIX CPCACTB;

COBMECTHAS 0eSAMENbHOCb
- BBI6I/IpaTB TEMATUKY U MCETOJAbI COBMECCTHBIX JIEUCTBUI C YUeTOM O6IJ_II/IX HHTCPECOB U
BO3MOKHOCTEH Ka)KJOT0 dJIcHA KOJIJICKTHUBA,

— IPUHUMATh LIEJIU COBMECTHOU IEATEIBbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATHIECUCTBHS I10
€€ JOCTH)KCHMIO: COCTaBJIATh IUIaH JEHCTBHUW, pacCHpencsAThb POJUM C YYE€TOM MHEHHU
Y4aCTHUKOB, O0CYXAaTh Pe3yJIbTaThl COBMECTHON pabOThHI;

— TIpemlaraTb HOBBIE IIPOCKTHI, OLICHUBATh MAECH C IO3ULMM HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

— OCYHICCTBJIATH NO3UTHUBHOC CTPATCTHYCCKOC TOBCACHUC B PA3JIMYHBIX CUTyaAlUAX,TPOSABIIATH

TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATUBHBIM;

6 chepe o6nadenusn yHugepcaIbHbIMU PECYNAMUCHBIMU OCUICHIEUAMU:
CAMOOP2aHU3AYUSL:
— WCTOJb30BaTh OMOJOTHYECKHE 3HAHUS JUIS BBISBICHUS MPOOJIEM M UX PEHICHUSB KU3HEHHBIX
1 y4eOHBIX CUTYAIUsX;
— BBIOMpAaTh Ha OCHOBE OWOJIOTHYECKUX 3HAHWUU IIEJIEBBIE W CMBICIOBBIE YCTAaHOBKH B CBOMX
JNEUCTBUSIX M MOCTYNKAax MO OTHOUIEHUIO K KUBOU NMPUPOJE, CBOEMY 3J0POBBIO U 30POBHIO
OKPYKAIOIINX;

— PpaclIupATb paMKU yqe6Hor0 npeaMeTa Ha OCHOBC JIMYHBIX HpGI[HO‘ITQHHfI;



— JlesiaTh OCO3HaHHBIA BBHIOOP, apryMEHTHPOBaTh €ro, OpaTh OTBETCTBEHHOCTH3A PEIICHUE;

CAMOKOHRmMpPOJb.!

— JaBaTb OUCHKY HOBBLIM CHUTYyallUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTL,0LICHUBATH
COOTBETCTBHUEC PE3YJILTATOB LICIISAM,

— TNpUHUMATh MOTHBBl U  apryMEHTHI IpyruX  TpU  aHAJIM3€  Pe3yJIbTaToB

NEeSTeIbHOCTH;
IMOYUOHATILHBIL UHMELIEKM, NPEeONONA2aAIOWUL CHOPMUPOBAHHOCTD:

— CaMOpPEryjlInpoBaHUs, BKIIFOYAOIIET0 CAMOKOHTPOJIb, YMCHUC IIPUHUMATE OTBETCTBECHHOCTh 34
CBO€ IIOBCACHUC, CIOCOOHOCTH aaalTUpPOBaTHCA K SOMOLIMOHAJIBHBIM U3MCHCHUAM U ITPOSBJIATH

T'HOKOCTB;

— BHYTPEHHEH MOTHBALUH, BKIIOYAIOIIEH CTPEMJICHME K JIOCTHIKEHHUIO LEIMHU YCIEXY,

OIITUMU3M, HHUIIUATUBHOCTH, YMCHHC ﬂeﬁCTBOBaTL, HCXO0O U3 CBOUX BOSMO)I(HOCTeﬁ;

npuHamue cebs u Opyeux:
— TMPUHUMATh ceOsl, TOHUMAsi CBOU HEJIOCTATKU M JJOCTOUHCTBA;

— IIPU3HABATH CBOC IIPABO U IIPABO APYI'UX HaA OIIIMOKH.

INPEAMETHBIE PE3YJIBTATDI:

— YMEHHUE BIIAJIETh CUCTEMOW OMOJOTMYECKHUX 3HAHHM, KOTOpas BKIIOUYAET OCHOBOIOJATAIOIINE
OMOJIOTMYECKHE TCPMUHBI U TOHATHS (’KU3HbB, KJICTKA, TKAHb,0pTaH, OPraHU3M, BUJI, TTOITYJISIIHS,

OnocuHTe3 OeliKa, HaCIeICTBEHHOCTh,N3MEHYMBOCTh, POCT U PA3BUTHE U JIP.);

— BJaJICHUE CHUCTEMOM 3HaHMM 00 OCHOBHBIX METOJIaX HAayYHOrO I1O3HAHUS, UCTIOJNb3YEMbIX B
OMOJIOTMYECKUX MCCIEOBAHUAX JKUBBIX OOBEKTOB M HSKOCHUCTEM (ONHCaHUE, HW3MEpPEHHE,
MpoBeJieHuEe HaOII0JeHMIT); cloco0aMu  BBISIBJICHHSIM OLICHKH aHTPONOTEHHBIX U3MEHEHUH B
IIPUPOJIE;

— YMEHHE YCTaHaBIIMBaTh B3aUMOCBS3M MEXIY CTPOCHHEM M (DYHKIUSAMH: KIETOK pPa3HbIX
TKaHEH; OpraHaMM U CHUCTEMaMM OpraHOB y DPACTCHUH; JTallaMM KJIETOYHOIO LMKIA U

JKU3HCHHBIX IHUKIIOB OPTraHHU3MOB; FCHOTI/IHOMI/I(I)CHOTI/IHOM;

— YMCHHC pClIaTh IIOUCKOBBIC OMOJIOTHYECKHUE 3aa4u; BBIABJIATD HPUYUHHO- CJICACTBCHHBIC CBA3U
MCXKAY HCCICAYEMbIMU OHOJIOrHYECKUMU O6T)CKTaMI/I, nmponeccaMm " SABJICHUAMM, OCJIATH

BBIBOJIbI M ITPOTHO3bI HA OCHOBAHWH TTOJTYUCHHBIX PE3YIIBTATOB;

— YMEHHE BBIABUTaTh TUIIOTE3bI, IPOBEPATH UX IKCIIEPUMEHTAIBHBIMU CPEACTBAMU, POPMYIUPYS

EJIb HUCCICAOBAHUA; aHAJIU3UPOBATE ITOJIYUYCHHBIC PE3YJIbTAThbl U ACJIaTh BHIBOIKI,

— YMCHHUC OLCHHUBATH OTHYCCKUC ACIICKTBI COBPCMCHHBIX I/ICCJ'Ie)IOBaHI/Iﬁ B oOyactu
OHMOTEXHOJIOTUN U T€HETHYECKHX TEXHOJIOTHM (HaHpaBHCHHOC U3MCHCHHUEC I'CHOMAau CO3JJaHHC

TPAHCT'CHHBIX OpFaHI/I3MOB);

— YyMeHHuEe MOTHUBHMPOBATh CBOM BBIOOp Oyaymiei mpodeccrnoHalbHON NEeATENIbHOCTH B 001acTu
MOJIOTUH, MEIULMHBI, OMOTEXHOJIOTUH, CEIbCKOI0 XO3SCTBA; yriayOsaTh MO3HABATEJIbHBIN
0 ; , 0 ; ; yriayo

WHTEpPEC, HANpPaBJICHHBIM Ha OCO3HAHHBIH BBIOOP COOTBETCTBYIOIIEH mpodeccun U



MPOJIODKEHHE OMOJOTHYECKOTO 00pa30BaHUSB OpTraHU3AIMAX CPEAHETO MPOdheCcCHOHATHHOTO

Y BBICHIETO OOpa30BaHUs.



COJIEP)KAHUE KYPCA BHEYPOUHOMH JEATEJIbHOCTH

Moayab «ArpoTexXHOJIOTHH HACTOsIIIero u oyaymero». 10 kiaace (34 1)

1. Buorexnosiorus kak Hayka (4 1)

HcTopusi BOSHUKHOBCHHSI HAyKH, OCHOBHBIC pa3JeNbl, CBS3b OWOTEXHOJIOTUUC JAPYTUMU
Haykamu (OmoJioTHel, OOTaHWUKOW, 300JIOTHEH, MHUKPOOHOJIOTHEH, OMoxXummuer, (HU3noIoTHEH,
TFeHETUKOU, MEIUIIMHON) U OTpacisMU MPOMBIIUIEHHOCTH (MUIIEBasi, JIETKasA), CEIbCKOTr0 XO035HCTBA
(>KMBOTHOBO/ICTBO, PaCTEHHEBOJICTBO)M 3[paBoOXpaHeHUEM, n3BecTHbie By3bl U HUMU, cBszanHbIe C
OMOTEXHOJIOTHEH:

® @enepanbHOE IOCYIAapCTBEHHOE yupexaeHue «DenepanbHblii UCCIIEI0BATEIbCKUI LIEHTP
«DPyHIaMeHTalIbHBIE OCHOBHI OnoTexHojorum» Poccuiickoitakagemun Hayk» (OUL] Buorexnomorun
PAH);

® denepanbHOE rocyapCTBEHHOE OIOIKETHOE HAay4YHOE yupexaeHue «Bcepoccuiickuii HayuHo-

UCCIIEIOBATENIbCKUI ~ MHCTUTYT  CEJIbCKOXO3SMCTBEHHON  OmorexHonorum» (PI'BHY
BHUUCEB)

" @enepanbHOE roCyJ1apCTBEHHOE OI0KETHOE Hay4HOE YUpEXKICHUE
«DenepanbHbll MCCAEAOBATENIbCKUN LEHTp Bcepoccuiickuii MHCTUTYT T'€HETHYECKUXPECYPCOB
pacrenuit umern H.U. Basunosa» (PI'BHY ®UL] BUP)?;

" QenepanbHOE rOCyJ1apCTBEHHOE OI0KETHOE Hay4HOE YUpEXKICHUE
«Bcepoccuniickuit Hay4HO-UCCIIEI0BATEIbCKUI UHCTUTYT CENbCKOX 031 CTBEHHON
mukpobuonorun» (PI'BHY BHUMCXM)?;

" @enepanbHOE rOCyJ1apCTBEHHOE OI0KETHOE Hay4HOE YUpEXKICHUE
«DenepabHbII HCCIIEIOBATEIIbCKHI ueHtp  Muctutyr [IUTOJIOTUHU U TEHETUKU

Cubupckoro oraenenus Poccuiickoii akagemun Hayk» (GI'BHY UIul’ CO PAH);

1 ®denepanbHOE TOCYAAPCTBEHHOE yupexkaeHue «DenepanbHblid UCCIEI0BATEIILCKUN LIEHTP
«DyH1aMeHTalbHbIE OCHOBBI OMoTexHOoJorun» Poccuiickoii akagemun Hayk» (OUL] buotexHnomnorun
PAH): opurmanshsri caiit. — URL: http:/www.fbras.ru

2 ®denepalibHOE TOCYIaPCTBEHHOE OI0/KETHOE HAaydyHOE yupekaeHue «Bcepoccuiickuii HayqHO-
UCCIIEIOBATENLCKUI HHCTUTYT CelbCKO-X03siicTBeHHOM Omnorexnonorun» (®I'BHY BHUUCH):
odurmanpuei caint. — URL: http:/www.vniisb.ru

3CDCI[epaJ'ILHOC roCy/lapCTBEHHOE OIO/KETHOE HaydyHoe yupexnaeHue «DenepanbHbIi
HCCIIEIOBATENbCKUI LIEHTP BCepOoCCUICKUIT MHCTUTYT T€HETUYECKUX PECYPCOB pacTeHui umenn H.U.
Basunosa» (OI'BHY ®UILL BUP): opunmansheii caiit. — URL: http:/www.vir.nw.ru

4 denepanbHOE TOCYAAPCTBEHHOE OI0/KETHOE HayyHOE yupekieHue «Bcepoccuiickuii HayqHo-
WCCIIEIOBATENLCKUI MHCTUTYT CeNbCKO-X03siicTBeHHONH Mukpoouonorun» (PI'BHY BHUUCXM):
odunmanpueii caint. — URL: http:/www.arriam.ru

5 denepanbHOE TrOCYIapCTBEHHOE OO/DKETHOE HaydyHoe yupexiaeHue «DenepanbHbii
UcCcIe0BaTeNbCKUI IeHTp MHCTHTYT nuTonoruu u reHetuku CuOMpckoro otneneHus Poccuiickoit
akanemun Hayk» (PI'BHY UIul" CO PAH): odunmanshsiii caint. — URL: http:/www.bionet.nsc.ru
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® QenepanbHOE TOCYJApCTBEHHOE AaBTOHOMHOE 00pa3oBaTENbHOE YUPEKICHHE BBICIIETO
oOpazoBanusi «MOCKOBCKHI (U3UKO-TEXHUYECKUN HHCTUTYT) HAIMOHAJbHBIN MCCIEA0BATEIbCKUI
nenTp» (BrAOY BO MOTHN)!;

® QenepanbHOE TOCYJAPCTBEHHOE OIOKETHOE OO0pPa30BaTENbHOE YUPEKICHHUE BBICIIETO
oOpazoBanus «MOCKOBCKHI rocynapcTBEeHHbIN yHUBepcuTeT MeHn M.B. JlomonocoBa» (PI'EOY BO
MI'V)?;

® QenepanbHOE TOCYJAPCTBEHHOE OIOKETHOE OOpPa30BaTENbHOE YUPEKICHHUE BBICIIETO
obpazoBanus «CaHkT-IleTepOyprekuii rocynapcTBeHHbI yHuBepeHTe (PTBOY BO CIIOIY)3;

® denepanbHOE TOCYIApCTBEHHOE AaBTOHOMHOE OOpa30BaTEIbHOE YUPEXKIEHUE BBICILIETO
obpazoBanus «HoBOCHOMPCKHIT HAITMOHAIBHBINA UCCIIEA0BATENILCKUN TOCYAAPCTBEHHBIH YHUBEPCUTET
(®I'AOY BO HI'Y)%

® denepanbHOE TOCYTApPCTBEHHOE OIOKETHOE 00pa30oBaTEIbHOE YUPEKJIEHUE BBICIIETO
obpaszoBanust «Poccuiickuii rocymapcTBeHHBI arpapHbiii yHuBepcuteT — MCXA wumenn K.A.
Tumupszesa» (PI'BOY BO PTAY-MCXA umenu K. A. Tumupsizepa)®;

® ABTOHOMHas HEKOMMeEpYecKass oOpa3oBaTelbHas OpraHU3alisl BBICIIEIO 00pa30BaHUs
«Hayuno-TexHosnornueckuii ynusepcutet «Cupuyc» (HTY «Cupuyc»)®.

COBpeMeHHHe HaIIpaBJICHUA Pa3BUTUS arp06HOT€XHOHOFHﬁ. MeTtob1 OMOTEXHOJIOTUH B HayKe

¥ TIpaKTHKe. JIeMOHCTpaIMs BUACOPOIIHKOB' .

1 denepanbHOe TOCYAAPCTBEHHOC aBTOHOMHOE 00pa30BaTEIbHOEC YUPEKICHHE BBICIIETO
obpazoBanusi «MOCKOBCKHH (DHU3UKO-TEXHHMYECKUN HHCTUTYT) HAIIMOHAIBHBIA HCCIICI0BATEIbCKHIA
eHTp» (PI'AOY BO MOTH): opurnansusiii cairr. — URL: http:/www.mipt.ru

2 denepanbHOe TOCYIApCTBEHHOE OIOKETHOE OO0pa3oBaTeNbHOE YUPEKICHHE BBICIIETO
oOpa3zoBaHust «MOCKOBCKMI TOCYAapCTBEHHBIM yHuBepcuter umeHn M.B. JlomoHOcoBay:
ourmaneueii cait. — URL: http:/www. msu.ru

8 MenepanbHOE TOCYIAapCTBEHHOE OIOMKETHOE O0OpPa30BATENbHOE YUPEKIEHHE BBICIIETO
oOpaszoBanus «Cankrt-IlerepOyprckuii rocynapcrBeHHbiii yHuBepcurer» (®I'BOY BO CII6IY):
ohurmanpHeiii caiit. — URL: http:/www.spbu.ru

4 desepanbHOE TOCYNAPCTBEHHOE aBTOHOMHOE O0PA30BATENBHOE YUPEKIEHHE BBICIIETO
obpazoBanus «HoBocMOMpPCKHA HAIIMOHAIBHBINA UCCIIEI0BATEIbCKUI rOCy1apCTBEHHBIN YHUBEPCUTET
(®rAOY BO HI'Y): odurmanbhsrii caiit. — URL: http:/www.nsu.ru/n

denepanbHOe TOCYJapCTBEHHOE OIOKETHOE 00pa3oBaTelbHOE YUPEKICHHE BBICIIETO
oOpaszoBanus «Poccuiickuii rocynapcTBeHHbI arpapHblii yHuBepcuteT — MCXA wumenn KA.
TumupszeBay (PI'BOY BO PTAY-MCXA umenu K.A. TumupsizeBa): opunumansueii caidt. — URL:
http:/www.timacad.ru/

® ABTOHOMHas HeKkOMMepyecKkas oOpa3oBaTelbHas OpraHU3alMs BBICHIETO O00pa30BaHUs
«Hayuno-texnonornueckuit yausepcuretr «Cupuyc» (HTY «Cupuyc»): opunnansusiii caifr. — URL:
http:/www.siriusuniversity.ru/

" CM. TIpHIIOKEHHE.

Jlabopamophule u npakmuueckue pabomul

Uccnenosarensckas pabota «Co3ganue OMOJOTHYECKH aKTUBHBIX T0OOABOK MBUTAMHUHOBY.

HccnenoBatenbekas pabota «BbIBeneHHE  HOBBIX COPTOB  pacT€HHil,  IMOpPOJI
’KMBOTHBIX C 33/IaHHBIMU CBOMCTBAMUY.

HccnenoBatensckas pabora «Co3nanue Oakrepuid, COCOOHBIX MepepadaThiBaTbHEPTH U

YCTPAHATD MOCICACTBHUA €€ Pa3JIMBOB: IIJIFOCEI 1 MUHYCED».
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Oxckypeus («bruorexHonorus: Hayka u ku3Hb») B By3 uin HUU.

2. O61ue NoHATHSI OMOTEXHOJIOrHH (2 1)
[TonsiTe OMOTEXHOJIOTHUU. 3a4eM YeJIOBEKY OMOTEXHOJIOTHH, B YeM HUX MPEUMYIIECTBO MEpe.
XUMHUYECKUM CUHTE30M. OCHOBHBIE OOBEKTHI OMOTEXHOJOTHH: MPOMBIIUICHHBIE MHUKPOOPTaHU3MBI,

KJICTKHU U TKaHHU paCTeHI/If/'I, KHUBOTHBIX.

Jlabopamopnule u npaxmuueckue pabomol

[TpakTudeckast padota «IIpumepbl mpuMeHEHUsST OMOJIOTHYECKUX OOBEKTOB B TBOCH KUZHW.

3. OcobennocTu arpoduoTexnooruu (4 )

Henmn wu 3amaum  arpobuoTexHojorud. OCHOBHBIE  OOBEKTBI  arpoOMOTEXHOJOTHH.
bruotexHonornyeckre MOAXOAbI Ui HAJIEKHOTO COXPAaHEHMsI KOJJICKIHMH I'€HEeTHYECKUX PECypCcoB
pacTeHHil ¥ KMBOTHBIX. [IOHATHS O MOJIEBBIX, IN Vitr0 U KpUOKOJUIEKIUsIX. PocTH pa3BUTHE KHUBOTO
00BEKTa B 3aMKHYTOW CUCTEME B KOHTPOJIHUPYEMBIX YCIOBHSIX: KaK 3TO BO3MOXKHO.

OCHOBHBIE TIOMEIICHHS /IS TOJTHOLUEHHON padoThl 1abopaTopuu OMOTEXHOIOTHH(JTAMUHAPHAS
KOMHAaTa, CBETOBas, aBTOKJIABHAs KOMHATBI, NOMEIIEHUE JUIsl MPUTOTOBJIEHUS NUTATEIbHBIX CpE,
MoeuHas): uX (YHKIIMOHAT U OCOOEHHOCTH.

OcHoOBHBIE TNIPHOOPBI sl OpraHu3aluM J1adopaTopuu OMOTEXHOJOTHHM, HMX (YHKIMM H
BO3MOYKHOCTH (aBTOKJIaB, CyXOXapoBOoH Iukad, auctumiatop, pH-merp, Becwl, JaMuHap-O0KC,
CTEPHJIN3AaTOP MHCTPYMEHTOB, CBETOBas YCTaHOBKA, KJIMMaTHuYecKas Kamepa, Y D-moHuU3aTop,
XOJOAMIBHHUKH U1l XpaHEHHsI MUTATENBHBIX cpel U Ap.). IHCTpYMEHTHI Uil PUMEHEHUSI METOJIOB
OMOTEXHOJIOTMH PAacTeHUH (IIpernapoBaibHas Urja, CKalblelb, MMHIET, HOXHUIBI). OCHOBBI TEXHUKH
6e3onmacHocTH mpu pabore ¢ mpubopamu. OCHOBHBIE MNPUOOPHI Ui OpraHU3aLUU J1TAOOPATOPUU
OMOTEXHOJIOTHH: AaBTOKJIAB, CYXO0)KapoBOHW miKkad, aucTwsaTop, pH-merp, Becwl, IamuHap-00KC,

CTEPHJIN3aTOP MHCTPYMEHTOB, CBETOBAsl YCTAHOBKA,

KJINMaTH4ecKass kamepa, Y P-MOHM3aTOp, XOJOJWJIBHHUKH U1 XPAHEHUS IUTATENBHBIX Cpex WU JIp.
WHcTpyMeHTBl 111 NPUMEHEHHs] METOJIOB OMOTEXHOJIOTMM pAcTeHM: IpemnapoBalibHas WIJIA,

CKaJbIICIIb, TMHICT, HOXKHHUIIBI.

Jlabopamopnvie u npakmuueckue pabomel

[TpakTuueckas pabora «KynpTypHOE pacTeHHE B KYIbTYpaTbHOM COCY/E: OMUIINPACTEHUE B
MPOOUPKEN.

UccnenoBarenbckas padbota «PoCcT uepeHKOB pacTeHUH B BOJIE C pa3HBIM ypoBHEM pH».

4. KyabTypa KjIeTok u TKaHeii (8 1)

Metoabl KyJIbTyphl KJIETOK M TKaHeill B cenekuuu. KamtycHas kynbrypa. KyabTypakieTok u
arperatoB kietok. KyneTypa npororutactos. [lomydeHune coMmaTnueckux THOPHUIOB METOJIOM CIUSTHUS
M30JIMPOBAHHBIX NPOTOILIACTOB.

Kinerounas cenekuus. Mcnonb3oBaHue ramionanu B CEIEKIUU.

[Ipumepsl MpUMEHEHHS KYJIbTYP KIETOK M TKaHEW B HAay4YHBIX HCCIEAOBAHUSIX MB MPAKTHKE
paznuunbix HUU: 3HakoMcTBO ¢ nutepaTypoil — HaydHBIMU MYOJMKAIMSIMHIIO Pa3HbIM OOBEKTaM

(MHUKpOOBI, pacTeHHUs, )KUBOTHBIE).
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XapakTepucTHKa KICTOK, KYJIbTHBHPYEMBIX IN Vitro. MopdoreHeTnyeckue MyTH pPa3BUTHS
KJIETKH IN Vitro.

W3BecTHBIC KOJUICKIIMH OHOTEXHOJIOTHYECKUX OOBEKTOB — UX POJib, 33aud, COCTaB, MPUMEPHI
(in vitro KoIeKIMK pacTeHUi, KOJUIEKIIUU IIITAMMOB MHUKPOOpPraHn3MoB. CeMuHap 10 MpOYHUTaHHOM
JUTEPAType, JOKIAIbI 00YUaOIIHXCH).

buorexHonoOrus Nporu3BOACTBA KYJIbTYpPBI KJIETOK, TKAHEW U OPraHOB PACTEHUM.

Jlabopamopnuie u npakmuueckue pabomsi

[TpakTrueckas padora «IIpoTomnnacTsl KIETOK».

HccnenoBarensckas pabora «CyliecTBYOLME KOJJIEKIUM KIETOK U ITaMMoBB Poccun n
UX pOJIb B Pa3BUTHH F€HETUUYECKUX TEXHOJIOTHII.

HccnenoBatensckas padota «I.JI. KaprnedeHko Kak TeHeTHK-IKCIePUMEHTATOPH

OUOTEXHOJIOTY.

5. INurareabHbie cpebl A5 ArPOGHOTEXHOJIOTHII (2 1)

MaKpo- U MHUKPOIJICMCHTBI, UCTOYHUKHU YIJICBOJAOB, BUTAMUHBI, XCIHUPYIOIMIUCAICHTDI.
Tunsl NTUTaTETBHBIX Cpel — )KUIKHUE U TBEPIbIE.

[TutaTenbHble cpenpl s OMOTEXHOJIOTHH pacrenuii.  Pa3zpabotka HOBBIX
MUTATENIbHBIX CPEll, B TOM YHUCJIE BKIIOYAIOIINX OUOCTUMYIISITOPBI U JPYTHE PEryIsSTOPBI POCTA.
MeTOI[I)I OINITUMHU3AIUHU ITUTATCIBHBIX CPCI. OCHOBHBIE KOMIIOHEHTHI IIUTATEILHBIX cpea
(MaKpOE)JIeMeHTLI, MHKPO3JICMCHTBI, UICTOYHUKHU YIIICPOJda, BUTAMHHBI, )KCIIMPYIOIIHWEC arCHTHI,
PEryIATOpHI pocTa). YpoBeHb pH nutaTenbHON CpeIbl U ero BIUSHHUE Ha pa3BUTHE pacTeHui. Becsl,

pH-meTp.

Jlabopamopnvie u npaxmuuecxkue pabomol

JlabopaTtopHas pabota «IluTaTtenbHble Cpelbl U YCIOBUS KYJIbTUBUPOBAHUS,KYIbTYPHI
PACTUTENBHBIX KIETOK U TKaHEM.

[TpakTnueckas pabora  «IIpurortoBieHue CTOKOBBIX  (MaTOYHBIX) pacTBOpOB
MaKpO- 1 MUKPO3JIEMEHTOB UTATENBHOM cpefipl 1o nponucu Mypacure u Ckyray.

[TpakTrueckast pabora  «lIpurorosnenue MUATATETbHBIX cpen s BBENICHUSB

KyJIbTYpy in Vitroy.

6. Peryasitopbl pocTa Kak GpaKTopbl ycnexa 0MOTEXHOJIOTMH pacTenuii (4 1)

Pocr  u pasBurue pacTeHui. OcranbHble JTanmbl  OHTOIEHE3a. OO6mue
3aKOHOMEPHOCTH POCTa PACTEHUM.

OcHOBHBIE KJTacChl (PUTOrOPMOHOB (ayKCHHBI, IMTOKUHUHBI, TuOOepennabl, ABK, sTunen u
1p.) ¥ uX (PYHKITMU HA pa3HBIX dTanax pa3BUTHS PACTCHHUSI.

M3BecTHBIE TEHETUYECKHE MEXAHU3Mbl, KOHTPOJUPYIONIUE POCT U Pa3BUTHUEPACTCHUM.

SHHOFCHHHC N 5K30T'CHHBIC PETYJIATOPHI POCTA paCTCHI/Iﬁ B HpO6I/IpKC.

Jlabopamopnule u npaxmuueckue pabomol
JlabGopaTopHas pabota «®DeHOTUIIMUYECKasT OIIEHKAa pOCTa W Pa3BUTHSl PACTCHUIB

3aBUCHUMOCTH OT HAJIMYHA q)HTOFOpMOHOB B IUTATEIbHOMN cpeach».
12



7. Buorexnosorus pacrennii (10 1)

Bo3MOXHOCTH IpUMEHEHHMsI ~ arpoOMOTEXHOJOIMH B CEJEKLUH, CEMEHOBOJACTBE U
ITUTOMHHUKOBO/ICTBE.

bone3nu u ummyHnurer pacrenuit: or H.M. BaBuiioBa 10 COBpEMEHHOCTH.

VYckopeHHas M TpaJUMLMOHHAs CeJNeKLUs: COKpAIlaeM CpPOKM IOJYyYEHHMs] HOBBIX COpPTOB.
OcnoBHbIe MeToAbI cenekiun. ['nbpuanzanus. @opmel 0T00pa. OCHOBHBIE HANIPABICHHUS CEJICKIIHH:
yAy4IIeHUE YPOKaWHOCTH, YCTOWYMBOCTH K OMOTHYECKMM M aOMOTHYECKUM (haKTOpaM.

O310poBJIeHNE PACTEHUH OT BUPYCOB € MIOMOLIbIO METOJIOB OMOTEXHOJIOTUH: METOBI KYJIbTYphI
anuKaJbHBIX MEPHUCTEM, TEPMOTEPANNU, XEMOTEPANUU, KPUOTEpAllMM W KOMIUIEKCHOH  Tepaluu.
[Tony4yeHne 0340pOBICHHOIO MOCAAOYHOTO MaTepHuaia — KIyOHel KapToes U CaKeHIIEB II0J0BbIX
KYJBTYD.

KynbTHBHpOBaHUE PACTHTENFHOTO MaTepualia B KyJbType iN VIitro: OCHOBHbBIC IPHHIMIBI U
MOJIENH KyJIbTUBHpOBaHUs. Kamycorenes, CyClieH3MOHHbIE KYJIbTypblpacTeHu. MUKpOpa3MHOKEHUE
pacteHuil. JKOHOMUYECKHN YPPEKT OT BHEIPEHUS METOJIOB OMOTEXHOJIOTHH B PACTEHUEBOICTBO.

Kpuoxpanenue pacrenuii. Kpuonporekropsl. [TocTkprorennas pereneparusi.

buonoruueckue cpeincTBa 3allUThl PACTEHUN: NMPEUMYIIECTBA U NEPCIEKTUBBI IPUMEHEHUS.

Tepmoc u cocyn [proapa ¢ KUAKUM a30TOM, KPUOIPOOUPKH.

Jlabopamopnule u npakmuueckue pabomul

[lpaktuyeckas pabora  «Pa3MHOXXEHME  IJIOJOBBIX  pAacTeHUM  UYEpEHKOBaHHEM U
MUKPOPa3MHOXKEHHEM — IPUMEP MAINUHBI (WM 3eMJITHUKU, €)KEBUKH, CMOPOJAMHBI )».

[pakTudeckass pabota «BBeneHue pacTeHHil B KyIbTypy IN VItro u mojjepaHue YHCTOI
KYJBTYPBI KCIIJIAHTOBY.

[Ipaktuueckas padora «Pazmuoxxenue kaptoderns B mpoOUupKe».

HccnenoBarennsckas padora «Kak mosyyaroT MOTOMCTBO BET€TaTUBHO Pa3MHOXKAEMbIX KYIbTYpP
€CJIN HE CEMEHaMU?»

HccnenoBatenbckas paboTta «BblpamuBanue pacTeHuid B mpoOupkey». McciemoBartenbckas

pabora «Kak 00Xbsi KOpOBKa ypoxail cmacaiga —

0 COBPEMCHHBIX crroco0ax OMOJIOTHYECKOM 3alllUThI paCTeHHﬁ)).
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TEMATHYECKOE IINTAHUPOBAHUE

Konuuecmeo

Temvr 3anamuti

Hacoe

OcHosHoe cooeporcanue

Monayab «ArpoTexHoJIOrHU HAcTosimero u oyaymero». 10 kiaace

1. BuorexHonorus Kak HayKa

4

HcTopusi BOSHUKHOBEHHSI HAYKH,
OCHOBHBIC pa3/Ieibl, CBS3b
OMOTEXHOJIOTUH C IPYTUMH HayKaMu
(buomnorueii, 60TaHUKOMH, 300JIOTHEH,
MHUKPOOHOJIOTHEH, ONOXUMHEH,
(bu3HOIOTHEH, TCHETHKOM,
MEIUIIMHON ) U OTPACIISIMU
MIPOMBINIJICHHOCTH (MHUIIEeBast, JerKasi),
CEJIbCKOTO X035IHCTRA
(’KUBOTHOBOJICTBO, PACTEHUEBOJICTBO)
U 37]paBOOXPAHCHUEM, H3BECTHBIC
By3bl 1 HUU, cBsA3aHHBIE

¢ OMOTEXHOJIOTHEH:

OUII buorexnonoruu PAH,

®I'bHY BHUNCB,

OI'BHY ®UILL BUP,

®I'bHY BHUNCXM,

Buowl oesmenvrnocmu obyuaowuxcs

PackppIBaTh copepkaHue TEPMUHOB
Y TIOHATUH: HayKa, OMOTEXHOJIOT U,
arpoOMOTEXHOJIOTHH.

OrnuchIBaTh MPOIIECC BBHITTOJTHCHUS
HCCJICI0BAHUI M MPOTHO3UPOBATH
pe3yIbTaThl SKCIIEPUMEHTOB.
XapakTepu3oBaTh OCHOBHBIE HAyUHBIE
IIKOJIBI B 00JIaCTH OMOTEXHOIOTHH.
Paznuuate pasaensl OMOTEXHOIOTHI
KaK HayKH.

CpaBHHBATh CBS3b OMOTEXHOJIOTHH
C Pa3IMYHBIMU OTPACIISIMU HAYKU U
MPOMBIIIIIICHHOCTH.

BBISBIIATE pa3auaus Mex Iy
pasnenamMu OMOTEXHOJIOTHH.
dopMynHpoBaTh U OOBICHITH

IIPUHLUII PA3BUTHS HAYKH

14



Konuuecmeo

Temvbl 3auamuti wacos OcHosHoe cooeporcanue Buowl oesmenvrnocmu obyuarowuxcs
®I'bHY Ulul" CO PAH, OMoTeXHOJIOTHHU. BhImoHeHne
®I'AOY BO MDTH, MPEJI0KEHHBIX
®I'bOY BO MI'Y, ®I'BOY HCCIIEIOBATEIILCKUX PAa0OT:
BO CIIol'y, ®I'AOY BO «Co3ganne OMOIOrNYECKH aKTUBHBIX
HI'Y, 00aBOK M BUTAMHHOBY, «BrIBenenue
OI'bOY BO PTAY-MCXA umenu HOBBIX COPTOB PACTEHUM, MOPOJI JKUBOTHBIX
K.A. Tumupssesa. C 3aJlaHHBIMU CBOMcTBaMM», «Co3aHue
CoBpeMeHHbIE HAIPABICHUS PA3BUTHS OakTepuii, CHOCOOHBIX TIepepadaThIBATh
arpoOMOTEXHOIOrHMH. MeTo b1 He(Tb
OMOTEXHOJIOTMH B HAyKE U NPAKTUKE U YCTPAHATD MOCTIEACTBUS €€ PA3IUBOB:

IUTFOCHI U MUHYCBD). DKCKYPCHS

«broTexHOIOTH: HayKa

U Ku3Hb» B BYy3 ninu HUU

2. O6mue NOHATHS 2 [TonsiTe 6uoTeXHOIOTUH. 3aueM PackpsIBaTh cofepKaHue TEPMUHOB
OMOTEXHOJIOTUU 4eJI0BEeKY OMOTEXHOJIOTUH, B YEM UX Y MIOHATUHN: 00BEKTHl OMOTEXHOJIOTUU,KIIETKU
MPEUMYIIECTBO MepPes] XUMUIECKUM " TKaHU pacTeHui, KHUBOTHBIX,
cuHTe30M. OCHOBHBIE O0BEKTHI MHUKPOOPTraHU3MBI.
OMOTEXHOJIOTUHU: TIPOMBIIIIJICHHbIE OnuceIBaTh mporecc OUOTEXHOIOTHYECKOTO
MUKpPOOPTaHU3Mbl, KIIETKH U TKaHU MIPOM3BOJICTBA. XapaKTePU30BaTh Pa3IUUHbIE
PacTeHUH, KUBOTHBIX. 00BEKTHI OMOTEXHOJIOTHH.

[TpakTiueckas padota «I[Iprumepsr

15



Temwt 3anamuil

3. Ocobennoctu

anO6I/IOTeXHOHOFI/II/I

Konuuecmeo

yacoe

OcHosHoe cooeporcanue

MMPUMCHCHHA OHOJIOrMYECKUX

00BEKTOB B TBOEH JKU3HI

HCJ'II/I n 3aJa4n anO6I/IOTCXHOHOTI/II/I.

OCHOBHBIE 00BEKTHI anOGI/IOTCXHOHOI‘I/II/I.

BbrnorexHonorndyeckue moaxo bl

Buowl oesmenvrnocmu obyuarowuxcs

Paznuyarh npoMbIIICHHBIC
MHUKPOOPTaHU3MBI, KIIETKH ¥ TKaHU
pacTeHUH, )KUBOTHBIX KaK
OMOTEXHOJIOTHUECKHE OOBEKTHI.
CpaBHUBaATh MEXy COO0H TIPOIECCHI
XAMHYECKOI'0 CHHTE3a U OMOTEXHOJIOTHH.
BrisiBisaTs Hanboiree 3 eKTHBHBIE
00BEKTHI OMOTEXHOJIOTHH.
XapakTtepu3oBaTh 0COOEHHOCTH
CTpOEHUS U PYHKIHUU PA3THUHBIX
OMOJOTrHYECKUX 00BEKTOB.
DopMynHpoBaTh U OOBSICHATH IPUHITUTT
paboThl GMOTEXHOTOTUIECKOTO
MIPOU3BO/ICTBABLIOPAHHOMN TPYIIITHI
BEIIECTB/

MaTcpHraJioB

PackpsIBaTh conep:kaHre TEPMUHOBU
MOHATUM: COXPAaHEHUE PACTEHUN U

KUBOTHBIX, BUIbI KOHHGKHI/Iﬁ

TEHETUYECKOTO Pa3HOOOpa3us.
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Temwt 3anamuil

Konuuecmeo

yacoe

OcHosHoe cooeporcanue

JUISL HAJISKHOTO COXPAHEHUs KOJUICKIUNA
FEHETUYECKUX PECYPCOBPACTEHUN U
JKUBOTHBIX. IToHSITHSA

0 MOJIEBLIX, IN Vitro

1 KPUOKOJUJICKIUAX. Poct n Pa3sBUTHC

YKUBOT'O 0OBEKTA B 3AMKHYTOU CUCTEME B

KOHTPOJUPYEMBIX YCIOBHUAX: KaK 3TO
BO3MOYKHO.

OCHOBHBIEC IOMEIICHUS /IS
MIOJIHOLIEHHOH padoThI

naboparopun OMOTEXHOIOTHH
(TamMmuHapHas KOMHaTa, CBETOBas,
ABTOKJIAaBHAsi KOMHATHI, TOMEIICHUEIIS
MPUTOTOBIICHHUS TUTATEIBHBIX CpPeI,
MO€YHas1): UX (PYHKLIHOHAI

U OCOOCHHOCTH.

OcHOBHBIE TIPUOOPHI

JUIS OpraHu3aluy 1abopaTopuu
OMOTEXHOJIOTHH, UX (YHKIUU H

BO3MOKHOCTH (aBTOKJIAB,

CyX0KapoBOH mIKad, TUCTUILIATOP,

Buowl oesmenvrnocmu obyuarowuxcs

OnuceIBaTh IIponecc COXpaHCHUAN

Pa3MHOXKEHHUS PaCTeHUN

B KOHTPOJIUPYEMBIX YCIOBUSX CPEbI.

Xapaktepu3oBath (as3sl pocTa

Y pa3BUTHUS PaCTCHHUI B 3aMKHYTOU
cucTeMe.

Pa3nnyarte npenmyiecTsa

Y HEJIOCTATKH Pa3IUYHBIX THIIOB
KOJUICKLU .

CpaBHuUBaTh 3Tanbl paboThI

B JIa0OpaToOpuu OMOTEXHOJIOTUH.
BrisBiars Hanbomnee 3 dhekTUBHbIE
NpUEMBI 111 COXpaHEHUs1 00pa31oB
pacTeHuil U )KUBOTHBIX.

XapakTepHu30BaTh

CTpOCHHUS U (YHKUUMH 00pa3loB

pacTeHui.

0COOEHHOCTH

dopMynmupoBaTh U OOBSICHATH MPUHITUI

KPHUOKOHCEpBALlMU PACTECHUM

17



Temwt 3anamuil

Konuuecmeo

yacoe

OcHosHoe cooeporcanue

pH-MmeTp, Bechl, 1aMHHap-00KC,
CTEpWJIN3AaTOpP UHCTPYMEHTOB, CBETOBAs
YCTaHOBKA, KJIIMMaTH4YeCcKaskamepa, ¥ O-
MOHHU3ATOP, XOJOAMIBHUKY [T XpAaHSHHUS
HUTATENbHBIX CPeA U JIp.).

WHCTpyMEHTHI 1151 IPUMEHEHHSI METO/I0B
OMOTEXHOJIOTUU PACTeHUH (TIperapoBaibHast
UTJIa, CKAJIBIIENb, TUHIIET, HOKHUIIBI).
OCHOBBI TEXHUKHOE30MIaCHOCTH ITpU paboTe
¢ npubopamu. OCHOBHBIE IPUOOPHI AT
OpraHu3aluu J1adopaTtopuu
OMOTEXHOJIOTHH: aBTOKJIaB, CyX0XKapOBO
mkad, quctwsTop, pH-merp, Bechl,
JaMHHAp-00KC, CTEPUITU3aTOP
WHCTPYMEHTOB, CBETOBAs YCTAaHOBKA,
KJIMMaTh4deckaskamepa, Y @-noHusarop,

XOJIOAUJIBHUKHU JIS XPpAHCHU S

NMUTATCIIbHBIX CPEA U AP.

Buowl oesmenvrnocmu obyuarowuxcs
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Temwt 3anamuii

4. KynbTypa KJIETOK ¥ TKaHe!

Konuuecmeo

yacoe

OcHosHoe cooeporcanue

WHCTpyMEHTHI U151 IPUMEHEHHSI METOI0B
OMOTEXHOJIOTUU PACTEHHUI:
npenapoBajibHasa vurjia, CKaJbICIIb,

MIUHIICT, HOKHUILIBI.

[Ipaktuyeckas  pabora  «KynbTypHOe
pacTeHue B KyJIbTYPaJIbHOM COCY/1€:ONULIN
pacTeHue B IpoOUpKeE».
HccnenoBaTenbckas pabota «Poct
YEepPEeHKOB PACTEHUH B BOJIE C Pa3HbIM

ypoBHeM pH»

MeTtoabl KylIbTyphl KIETOK U TKAaHEWB
cenekuuu. Kamnmycnas kynbTypa.

KynbpTypa Ki1€TOK 1 arperaTtoB KJIETOK.
KynwsTypa nporomnnactos. [lonyuenue
COMATUYECKUX THOPUIOB METOJIOM CIUSHUS
M30JIMPOBaHHBIX MPOTOILIACTOB.

Knerounas cenexmus. Mcmons3oBaHue
Trarionanu B CCIICKIINU.

[Ipumepsl npUMEHEHUS KYJIbTYpP

KJIETOK U TKaHEH B HAay4YHBIX

Buowl oesmenvrnocmu obyuarowuxcs

PackpeiBath conepkanue TEPMUHOBH
MOHATUH: KaJUTYC, IPOTOILIACT,
COMATUYECKUU THOPU/I, TATUIOU], IIITAMM.
OrnuchIBaTh MPOIECC KYJIbTUBUPOBAHUS
KJIETOK Y TKaHEWPACTCHUH U KUBOTHBIX.
XapakTepru30BaTh pa3HbIE dTAIbI
KYJbTUBUPOBAHMS KJIETOK U TKAHEN

pacTeHUH 1 KUBOTHBIX.

BrisBiats Hanbonee 3 pexkTuBHBIC
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Temwt 3anamuil

Konuuecmeo

yacoe

OcHosHoe cooeporcanue

HCCJICIOBAHMSIX U B TIPAKTUKE
paznmmunbix HUU: 3HakoMcTBOC
JIUTEPATYPO — HAYYHBIMHU
MyOJIUKAIUSIMU 110 Pa3HBIM 00BEKTaM
(MUKPOOBI, pacTEHHUS, ’KUBOTHBIC).
XapakTepucTuKa KIETOK,
KyJbTUBUPYEMBIX IN Vitro.
Mopdorenerndeckue myTH pa3BUTHS
KJIETKH in Vitro.

N3BecTHBIE KOMUIEKIIMU
OMOTEXHOJIOTHYECKUX OOBEKTOB — MX
poJib, 3a/1a4u, cocTtaB, mpumepsI(in Vitro
KOJUIEKIIUU PACTEHUH, KOJUICKIIUN
HITAMMOB MUKpPOOPTraHu3MoB. CeMuHap
10 TPOYUTAHHOM JIUTEPATYpE,

JIOKJIAbI 00YJaIOIUXCs).

buorexHomorus MMPpOU3BOACTBA KYJIbTYPbI

KJICTOK, TKaHEeH u OpraHoB

pacTeHui.

Buowl oesmenvrnocmu obyuarowuxcs

METO/Ibl KYJIbTUBUPOBAHUS KIICTOKH
TKaHEW pacTeHUM, KUBOTHBIX,
MHUKPOOPTaHU3MOB.

XapakTepu30BaTh 0COOCHHOCTH
CTpOeHUS U (PYHKIHU KIETOK

Y TKaHEW pacTeHUH, ’KUBOTHBIX,
MHUKPOOPTaHHU3MOB.

DopMyIHpOBaTh U OOBSICHSTD
MIPUHITUIT BEDKMBAEMOCTH, POCTa

Y Pa3BUTHS KYJIbTUBUPYEMBIX KJIECTOKH

TKaHel
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Temwt 3anamuil

5. IlurarenpHble Cpeabl s

arpoOMOTEXHOJIOTHI

Konuuecmeo

yacoe

OcHosHoe cooeporcanue

ITpakTuueckas padota «IIpoTormacter
KJIETOKY.

UccnenoBarenbckas padbora
«Cyl1iecTByIOIIME KOJUIEKIUU KIETOKU
mTaMMoB B Poccun u ux posib

B Pa3BUTHU T'€HETUYECKUX
TEXHOJIOTHI.

HccnenoBatenbckas pabota
«I".JI. KaprniedueHKO KaKk reHeTHK-

SKCIICPUMCHTATOP U OMOTEXHOJIO

Makpo- 1 MUKpPO3JIEMEHTBI, UICTOYHUKHU
YIJIEBOAOB, BUTAMUHBI, KETUPYIOLIUE
areHThl. THUIIbI IUTATENBHBIX CPEI —
JKUJIKUE

U TBEPABIE.

[IuraTenpHbIE CpEABI

JUTsE OUOTEXHOJIOTUU PACTCHHIM.
Pa3paboTka HOBBIX MUTATENBHBIXCPE],
B TOM YHCJIE BKIHOYAKOIINX

OHOCTUMYISTOPHI U ApyTHE

peryasTopsl pocta. MeTo bl

Buowl oesmenvrnocmu obyuarowuxcs

PackpsIBaTh conep:kaHnre TEPMHUHOBU
MOHATHUI: IATATENIbHAS CPENA,
KOMIIOHEHTHI TUTATeIbHOM cpenbl, pH
pacTBopa.

OnuceiBaTh mpouecc NMpruroToBJICHUA

MUTATCIIBHBIX CPEA IJIA PA3HBIX 00BEKTOB.

XapakTepr3oBaTh MPOLECC
MIPUTOTOBJIEHUS IUTATEIBHBIX CPEIB

3aBUCHUMOCTH OT BLI6p AHHOTI'O

00BbEKTA UCCIET0OBAHUS.
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Temwt 3anamuil

Konuuecmeo

yacoe

OcHosHoe cooeporcanue

ONTUMM3ALMH TUTATENBHBIX CPELI.
OcCHOBHBIE KOMIIOHEHTBI ITIUTATENIBHBIXCPE]L
(MaKpO3JIEMEHThI, MUKPO3JIEMEHTHI,
VMCTOYHMKH YTIepPOJa, BUTAMHUHBI,
KEJUPYIOIINE areHThl, PeryIsTOPbl pOCTa).
VYposens pH nurarenbHO cpebl

Y €ro BIIMSHME HA pa3BUTHE pacTeHU. Becel,
pH-meTp.

JlaGopatopHas pabota «llurarenbHbiecpebl
U yCIIOBUS KYJIbTUBUPOBAHMS, KYJIBTYPBI
PACTUTENBHBIX KIETOK

Y TKaHEW».

[TpakTnyeckas pabota

«[IpuroroBieHne CTOKOBBIX (MAaTOYHBIX)
PacTBOPOB MAKPO- ¥ MUKPOIEMEHTOB
MATATEIbHOMN CPEabINo mponrcu Mypacure
u Ckyray.

[IpakTuueckas pabota
«HpI/IFOTOBHeHI/Ie IMUTATCIIBHBIX CPCAIIIA

BBEJICHUSI B KYJbTYpY IN Vitro»

Buowl oesmenvrnocmu obyuarowuxcs

Pa3nu4are TUIBI MUTATENBHBIX CPENIB
3aBUCHMOCTH OT 33a4H
KYJIbTUBUPOBAHUS.

CpaBHHBATh paCTBOPHUMOCTb BEIIECTB BO
BpEMsI IPUTOTOBJICHUS MUTATEIBHBIX CPEI.
CpaBHUBATh TUIIBIIUTATEIbHBIX CPEL] B
3aBUCUMOCTH

OT UX COCTaBa.

BrsiBiisiTe Hanbosee BakKHbIE
KOMITOHEHTBI MUTATEIbHOMN CpelbIn
IIPOTHO3UPOBATh P PEKT

OT HEXBATKH KaXKJIOTOU3

KOMITOHEHTOB.

XapakTepu30BaTh GYHKIUU KOMIIOHEHTOB
MUTATENBHBIX cpea. DopMynmupoBaTh U
OOBSICHATH IPUHIIHIT KYJIbTUBUPOBAHHS
pacTeHHitHa TUTATENbHBIX CpeIax

Pa3jInIHOTrO COCTaBa

N
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Temwt 3anamuil

6. Perynaropsl pocta Kak
(dhakTOpHI ycrexa

OMOTEXHOJIOTUU PACTEHUH

Konuuecmeo

yacoe

4

OcHosHoe cooeporcanue

Poct u pa3ButHe pacTeHuM.
OcTaJibHbIE 3Talbl OHTOTCHE3A.
OO01e 3aKOHOMEPHOCTH POCTa
pacTeHui.

OCHOBHBIC KJ1aCChI Q)HTOFOpMOHOB

(ayKcHHBI, HTUTOKUHUHBI, THOOEPEIIINHBI,

ABK, stunen u ap.)u ux GyHKIUU HA
pa3HBIX dTarax pa3BUTHS PACTEHHUS.
M3BecTHBIC TeHETUYECKUE MEXAHU3MBI,
KOHTPOJIMPYIOIIHE POCTH pa3BUTHE
pacTeHui.

OHJIOTEHHBIE U 9K30TCHHBIC
PEryJsTOPHI pOCTa PAaCTEHUNB
npooupke.

JlaGopartopHnast pabota
«DeHoTUINYEeCKas OLEHKA pocTa

U Pa3BUTHUS PACTEHUH B 3aBUCHUMOCTHOT
HaJIN4YMs (PUTOTOPMOHOB

B IIUTATEIbLHOM cpeac»

Buowl oesmenvrnocmu obyuarowuxcs

PackpbIBaTh coziepkaHue TEpPMUHOBU
HOHATUI: PUTOrOPMOHBI, PETYIATOPHI
pocTa pacTEHHUI.

OnuceiBaTh NpOLECC pOCTan

pa3sBUTHS paCTEHUI.

XapakTepHu30BaTh IPOLECC POCTa

U Pa3BUTHUS PACTEHUH B 3aBUCUMOCTUOT
IE€HOTHIIA ¥ OKPY/KAOLIUX YCIOBHUH.
PaznuuaTth QyHKIUM peryasiTopoB

pocTa.

CpaBHUBaTh QYHKIIMH PETYISITOPOB
pocTa.

BBISABIIATE QYHKINU PEryasiTOPOB pOCTa IO
peUIoKeHHBIM 3 dexram.
XapakTepu30BaTb 0COOEHHOCTU CTPOECHUS
1 QYHKIUH Pa3IM4YHbIX (PUTOTOPMOHOB.

dopMynHrpoBaTh U OOBIACHITH
MIPUHIIAI BO3JICHCTBUS (PUTOTOPMOHOBHA

POCT U pa3sBUTUC paCTCHI/Iﬁ

N
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7. buoTexHoyorus pacTeHui

Konuuecmeo

yacoe

10

OcHosHoe cooeporcanue

Bo3MoXHOCTH TpUMEHEHUS
arpoOHUOTEXHOJIOTUI B CEJEKIIUH,
CEMEHOBOJICTBE U TUTOMHUKOBOJCTBE.
bone3Hn 1 UIMMYHUTET PACTEHMIA:

ot H.M. BaBuiioBa 10 COBpEMEHHOCTH.

VY cKopeHHas U TpaJAULIMOHHAS CeJIEKIIU:
COKpAaIllaeM CPOKH IMOJTYYEHHS HOBBIX
copToB. OCHOBHBIE METO/IbI CEJICKITUH.
['uOpuauzanms.

®opmbl 0T00pa. OCHOBHBIE HATIPABICHUS
CEJIEKIUU: YIIYYIIEHUEYPOKAUNHOCTH,
YCTOMYHUBOCTH

K OMOTHYECKUM U aOUOTHYECKUM

¢bakTopam.

O3/10pOBJICHHE PACTEHHI OT BUPYCOB C
MTOMOIIIBIO METO/I0B OMOTEXHOJIOTHUN: METOIBI
KYJbTYpbI allUKAJIbHBIX MEPUCTEM,
TEPMOTEPANHNH, XEMOTEPANNH, KPHOTEPATTUU
Y KOMILIEKCHOU Tepanui. [lonydenue

O3JOPOBJICHHOT'O MOCAAOYHOTO

Buowl oesmenvrnocmu obyuarowuxcs

PackpbIBaTh copepxaHue TEPMUHOB U
MOHSATUI: CEJEKLIUsI, CEMEHOBOJICTBO,
IMUTOMHUKOBOACTBO,MUKPOPAZMHOKCHHNC
pacTeHui, 03J0POBIECHUE PACTEHUMN.
OnuceIBaTh MPOLIECC MUKPOPA3MHOKEHUS
pacTeHui, CO3JaHusl HOBOTO UCXOJIHOTO
MaTepuaia JUis celeKluu, oToopa,
03JI0pOBJICHUSI PACTEHUI U MOJTYyYEHUS
03JI0POBJIEHHOT'O ITOCaI0YHOr0 MaTepHalla.
XapakTepu3oBaTh IpoLECC

YCKOPEHHOU M TPaJUIIMOHHON

CEJIEKIINH, MUKPOPa3MHOXKECHHSI,
03JI0pOBJICHUs PACTECHUM.

Pa3znuyath MeTO/IBI CeNeKnU, CIOCOObI
03710poBJieHUs pacTeHuil.CpaBHUBATh
METOMBI CEAEKIINH, CIIOCOOBI

03JI0pOBJICHUS PACTCHUM.

BoIsiBasaTE HanOoJIee U HAaMMEHee

N
o~



Temwt 3anamuil

Konuuecmeo

yacoe

OcHosHoe cooeporcanue

Marepuaia — KiyoHeu kaprodens u
Ca)KEHIIEB IJIOJJOBBIX KYJBTYP.
KynbTuBupoBaH#ue pacTUTEIHLHOTO
Marepualia B KyJIbType in Vitro:
OCHOBHBIE IPUHLIUIIBI U MOAEIH
KyJIpTUBUpOBaHus. Katycorenes,
CYCIICH3UOHHBIE KYJIbTYPHI PACTCHUH.
Mukpopa3MHOKEHUE PACTCHUM.
OkoHomuueckuit 3¢ HeKToT

BHE/IPEHUSI METOIOB

OMOTEXHOJIOTMH B PaCTE€HHUEBOCTBO.
KproxpaneHnue pacteHui.
Kpuonporexropsl. [locTkpuorennas
pereHepanus. buonoruueckue cpencrsa
3alIMTHIPACTEHUH: PEUMYILECTBA

U TIEPCIIEKTHUBEI IPUMEHEHUs. TepMoc n
cocyn Jlproapa ¢ )KUJIKUMa30oToM,
KPHOIIPOOUPKH.

[TpakTuyeckas padora «Pa3zMHOKeHHE

IJIOA0BBIX paCTeHI/Iﬁ YCPCHKOBAHUCM

Buowl oesmenvrnocmu obyuarowuxcs

3¢ peKTUBHBIC CTTOCOOBI MOTYyUEHUS
MCXOJHOTO MaTepuana

JUISL CEJIEKIIUU; 03/I0POBIICHUS
pacTeHui.

XapakTepu3oBaTb 0COOEHHOCTUHU
(GYHKIIMN METOAOB CEJICKIIHH,
C1oco00B 037]0POBJICHUS PACTEHUH.
dopMynHpoBaTh U OOBSICHATH MIPUHITUT
TPaAUIIMOHHON

U YCKOPEHHOM CEeNeKIIMU, TPUHIIUIT
paboTHI TOTO WJIK MHOTO METO/1a

03JI0pOBJICHUS PACTCHUI
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HUTOI'O I1O MO YJIIO

Konuuecmeo

yacoe

33

OcHosHoe cooeporcanue

U MUKpPOPa3MHOKEHHEM — IIPUMEP
MaJIMHBI (MM 3€MJITHUKH, €XKEBUKH,
CMOPOJIUHBI )».

[TpakTuyeckas padora «Beenenue
pacTeHuil B KyJabTypy in Vitro

U MOAJIEPKaHUE YUCTON KYJIbTYpPbI
AKCILJIAaHTOBY.

[TpakTuyeckas pabdora «Pa3MHOKeHHE
KapTodens B IpoOUpKe».
UccnenoBarenbckas padbora

«Kax nmomyyaroT HOTOMCTBO BET€TaTUBHO
Pa3sMHOXKAEMBIX KYJIbTYPECIH HE
cemenamu?» MccnenoBatenbckas padbora
«BrpIpanuBannue pacTeHUIB

POOHUPKED.

HccnenoBarenbckas padota «Kax

00>Xbsl KOPOBKa ypoxaii criacaia —o

COBPCMCHHBIX criocodax

OMOJIOTUYECKON 3aIIUTHI PACTEHUI

Buowl oesmenvrnocmu obyuarowuxcs
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IMPUJIOKEHUE. ®UJIBbMbI U 3AIIMCHU TEJTEBU3NOHHBIX ITPOT'PAMM

Monayab «ArpoTexHOJIOTHH HACTOAIIEro u oyayuero». 10 kiaace

Tema 1. Buomexnonozusn Kak nayka

HNoxymenrtanbhbiii ¢puiibMm Ceprest bpuneBa «Hoeiii cBet. Hukonaii BaBuosy. —URL: https://smotrim.ru/video/2618068

JoxymenTanbubiii GuiibM «CeMeHa, KOTopble crmacyT denoBeuecTBo». — URL:
https://smotrim.ru/brand/69345?utm_source=search&utm_campaign=autocomplete
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