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HOACHUTEJBHASA 3AIINCKA

AKTYaJIbHOCTH M Ha3HAYeHHe POrPaMMBbI

PabGouass mporpamma Kypca BHEYPOUHOM JAESATENBHOCTH «3aHUMAaTENbHAs
Ouwomyorus» I cpenHero obmero obpazoBanus (ganee — mporpamMma) paspadoTaHa B
COOTBETCTBUM C TpeboBaHusIMU DenepanibHOrO TOCyIapCTBEHHOTO 00pa30BaTEIBHOTO
cranaapra cpennero obomero oo6pazoBanus (PI'OC COQO), opueHTHpoBaHa Ha
o0OecrieueHre WHIMBUIYAIbHBIX MOTPEOHOCTEH OO0ydJarommxcsi W HalpaBjieHa Ha
JOCTUKCHHE TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpPaMMBbl CPEAHETO OOIIEero
oOpa3oBaHMs C y4eTOM BbIOOpa ydyaCTHUKaMU O0Opa30BaTEIbHBIX OTHOILIEHUH KypCOB
BHEYPOUHOI JEATENbHOCTH. ODTO TMO3BOJSAET 0O0ECIEUUTh EIUHCTBO 00s3aTENbHBIX
tpeboBanuniit PI'OC COO Bo BceM MPOCTPAHCTBE MIKOJLHOTO 00Opa30BaHUsS: HE TOJBKO
Ha YPOKe, HO U 3a €ro IMpeeIaMu.

Hacrosimuii kypc mpeaHasHaueH Ui yriyOJE€HHOTO WM3Y4YeHHs] OMOIOTHYECKHUX
SBJICHUM U 3aKOHOMEPHOCTEH, paciiupenusi 0a30BbIX 3HAHUN, PA3BUTUS MPAKTHUUECKHUX

YMGHHﬁ N HaBBIKOB B COBpGMGHHOﬁ OMOJIOTHH.

AKTYaJIbHOCTH pPeaju3aluy NpPorpaMmbl

[Iporpammoii npeaycMoTpeHo (HOPMUPOBAHHE COBPEMEHHOTO TEOPETHYECKOTO
YpPOBHSI 3HaHMM, a TaKXke MPAKTUYECKOro OMmbITa paboThl ¢ J1abopaTOPHBIM
o0opyI0BaHUEM, OBJIAJICHUE MPUEMaMH HCCIIEIOBATEIBCKON NEeITeIbHOCTH. MeTomabl
OpraHu3alui  00pa30BaTENIbHOW W  HAYYHO-UCCIENOBATEIbCKON  JCSTEIBHOCTH
npeaycMaTpuBaoT (GOpPMUPOBAHHUE Y OOYYaIOMIMXCS HECTaHAAPTHOTO TBOPUYECKOTO
MBIIIEHUS, CBOOOIbI CAMOBBIPAYKEHUS M MHAUBUTYATLHOCTH CYKICHUH.

Jlist monmHOTO yuyeTa MOTpeOHOCTEH 00y4aroluxcsi B MporpaMMme UCIOJIb3yeTCs
nuddepeHIMPOBaHHBIA TOAXO0J, YTO CTUMYJIUPYET OOYYalomIerocs K YBEIMYCHUIO
MOTPEOHOCTH B MHANBUAYATbHOMN, HHTEIJICKTYaIbHON 1 TTO3HABATEIILHOMN JACSITEIIBHOCTH
Y Pa3BUTHUIO HAYYHO-HUCCIIEIOBATEIHLCKUX HABBIKOB. [IporpaMma ctaneT BocTpeOOBaHHOM
B IEpBYI0 oOdYepelb OO0ydyalolUMHCS, KOTOpPhlE HMMEIOT CTOMKMM  HMHTepec
U COOTBETCTBYIOIIYI0O MOTHUBAIIMIO K M3YYCHHUIO MPEIAMETOB €CTECTBEHHO-HAYYHOTO
[IUKJIa, ECTECTBEHHBIX HAYK U TEXHOJOTHUH.

B mnactosimiee Bpemsi Ouosornueckoe oOpa3oBaHHE JOJDKHO OOECIeyuTh
BBIITYCKHUKAM BBICOKYIO OMOJIOTMUECKYIO, KOJIOTHUECKYI0 U MPUPOJO0OXPAHUTEIHHYIO

I'paMOTHOCTbD.



3HaHUA B 00JIACTU OCHOBHBIX OMOJIOTMYECKMX 3aKOHOB, TEOpUH M HIeH
(GopMUpPYIOT HPaBCTBEHHBIC HOPMbI W MPHUHILMUIBI OTHOLICHUS K >KUBOW MPUPO/IE.
B kaudecTBe LEHHOCTHBIX OpPHUEHTUPOB OHMOJOTMYECKOrO0 OOpa30BaHUS BBICTYIAIOT
OOBEKTHI, M3y4aeMble B Kypce OMOJOTHHM, K KOTOPBIM Yy Yydammxcs (opMupyercs
LIEHHOCTHOE OTHOIIeHHUE. [Ipu 3TOM Benylyto poJib UTparoT ITO3HABATEIbHbBIEC IEHHOCTH,
TaK Kak JaHHBIM Y4YeOHbII IpeIMeT BXOJIUT B TPYIIy IPEIMETOB MO3HABATEIBHOIO
[UKJa, TJaBHAs LEJb KOTOPBIX 3aKIIOYAeTCsl B M3YUYEHUU COBPEMEHHBIX CIIOCOOOB
pelieHus TI00anbHBIX MpobiieM coBpeMeHHOcTH. [Iporpamma mpecienyeT He TOJIBKO
o0Opa3oBaTenbHble, HO UM BOCIUTATEIbHBIE IIEJIH, MOCKOJIbKY OHa CIIOCOOCTBYET
(OpMUPOBAHHUIO 3KOJOTHUYECKOIO U OMOTEXHOJOTUYHOTO MBIIIJIEHHS! Y [TOAPACTAIOIIETO

ITIOKOJICHHA.

BapuaHThI peajiM3aiuu NporpaMMsl 4 (pOpMbI POBeAeHUs 3aHATHIT

Peanuzauus nporpaMMsl MpeANoaraeT UCHoJdb30BaHle (POpM padOThI, KOTOPHIE
IpeIyCMAaTPUBAIOT AKTUBHOCTh M CaMOCTOSITENIBHOCTh OOYyYarolUXcs, COYETaHue
UHAMBUIYQJIbHON U TPYNNoBOM paboThl, NPOEKTHYI0 U  HCCIEIOBATEIbCKYIO
JeSTeNbHOCTh. TakuM 00pa3oM, BOBICYCHHOCTh 00YYAIOIMINXCS B TAHHYIO BHEYPOUHYIO
AESTENbHOCTh IO3BOJIUT OOECMEYUTh X CaMOOMpPENEICHHe, pPACIIUPUTh 30HBI
IOUCKA CBOMX HMHTEPECOB B pa3IMYHBIX c(epax ecTEeCTBEHHO-HAYUYHbIX 3HaHUH,
HEPEOCMBICIUTh CBOMU CBSI3U C OKPY’KAIOUIMMH, CBOE€ MECTO CPEIu APYTHUX JIOJACH.
B menom peamusamms mporpaMmbl BHOCHT BKJIaJ B HPAaBCTBEHHOE W COIMAIBHOE
dbopMupoOBaHHE TUIHOCTH.

[Iporpamma MokeT ObITH peanu3oBaHa B pabote ¢ ooyuaromumucs 11 knacca.

[TporpamMma kypca paccuntana Ha 34 yaca, B paMKaX KOTOPBIX MPEILyCMOTPEHbI
Takue (opmbl palbOThl, Kak Oecedbl, JIUCKYCCHHM, MAacCTep-KJIacChl, 3KCKYpPCHH
Ha MPOMU3BOJCTBO, aHAJIU3 KEWCOB, BCTPEUM C MPEJICTAaBUTENISIMU pa3HbIX Ipodeccuil,
npodeccuoHambHble NPOObI, KOMMYHUKATHBHBIE M [€JIOBbIE WIPbI, KOHCYJIbTallUU
mearora v ncuxosora.

[Iporpamma MokeT OBITh pealii30BaHa B TEUEHHE OJHOTO Y4YeOHOro Troja

¢ obyuarommmmucs 11 knacca, ecnu 3aHATUS TPoBOAsATCA 1 pa3 B Heemro.



B3aumocssa3s ¢ peaepabHOI paboueil MporpaMmMoi BOCIMTAHUS

[Iporpamma Kypca BHEYpPOUHOH JAESATENBHOCTH pa3padoTaHa C  y4eTOM
pexoMeHanmil heaepanbHON pabodeil MporpaMMbl BOCIUTaHMSI, yUUTHIBAET IICUXO0JIOTO-
[E1aroTHYeCKue OCOOEHHOCTH JaHHBIX BO3PACTHBIX KaTeropuid. OTO MO3BOJSAET
Ha MPAKTHKE COEAUHUTH OOYYaIoIIyl0 M BOCIUTATEIbHYIO JEATEIbHOCTH IEJarora,
OPHUEHTHUPOBATH €€ HE TOJIBKO HA HHTEIUIEKTYAJIBHOE, HO ¥ HA HPABCTBEHHOE, COLIUATIbHOE
pa3BuUTHE peOeHKa. ITO MPOSBISAETCA B:

— BOCIIUTAHUHU OCO3HAHHOW 3KOJIOTMYECKHU ITPABWJIBHOW MOTHBALIUM B ITIOBEICHUN
U JCATEIBHOCTH 4Yepe3 (OPMUPOBAHHME CHUCTEMBl  YOEKIEHUIH, OCHOBAaHHBIX
Ha KOHKPETHBIX 3HAHUSIX;

— CTAHOBJICHUU JIMYHOCTH OOydYaromuxcsi Kak LEJOCTHOW, HaXoAsuencs
B TAPMOHUU C OKPYXAIOLUM MUPOM, CIIOCOOHOM K PEIICHUIO 3KOJIOTHYECKUX MPOOJIeEM;

— IPUOPUTETE JINYHOCTHBIX PE3YJIbTATOB PEANU3ALMUA MPOTPAMMBbl BHEYPOUYHON
JEsITeIbHOCTH, HAIEIINX CBOE OTPa)KEHUE M KOHKPETU3aLUIO B (pesiepalibHOM paboyeil

IIporpaMmbl BOCITMTAHHA.

Oco0ernHocTH padoTHI eAarora no NporpaMmme

3ajmaya megarora  COCTOMT B TOM, 4TOOBI  CONPOBOXKIATh  IMPOIIECC
1po¢deCCUOHAIBHOM OPUEHTAIIUU O0YYarONIUXCsl, PaCKpbIBasi MOTEHIIMAT 00YyYarOIINXCsI
yepe3 BOBJICUEHHE B MHOr0OOpa3Hyl JeATEIbHOCTb, OPTaHM30BAHHYIO B Pa3HbIX
dbopmax.

[Ipu s3TOoM pe3ynabTaToM padOTHl MeAarora B TMEPBYID Ouyepellb SBISETCS
JMYHOCTHOE pa3BUTUE peOeHKa. JINYHOCTHBIX Pe3yJIbTaTOB MeNaror MOXKET JAOCTHYb,
yBJIeKasi peOEHKa COBMECTHOM M MHTEPECHOU UM 000UM JIE€ATEIbHOCTBIO, YCTaHABINBAS
BO BpeMsl 3aHATHH A00pOKEIaTeNbHYI0, MOIACPKUBAIOIIYIO aTMocdepy, Hachllas
3aHATHA LEHHOCTHBIM cojJepkaHueM. Kpome Toro, mporpamma mnpenycMaTpUBacT
OpraHU3aIMI0 YKCKYPCHUH, MpocMOoTp (GUIBLMOB U 3anucei TB-nporpamm.

[Tpu wu3yueHuM OOyYaAIOIIUMUCS  MPOrpaMMbl  NEAAaror  OCHOBBIBAETCS
Ha HECKOJIBKUX OCHOBOIOJIATAIOIIMX MPUHLIUIAX O0YUCHHUS:

— MPUHIMI WHTETPATUBHOTO TMOJAXO0Ja K OOYy4YeHHIO. DTOT MNPUHIUI HMEET
MEPBOCTENEHHOE 3HAUCHHUE, TaK KaK YCBOCHHUE MOJTy4aeMbIX 3HAHUN 110 OMOTEXHOJIOTHH
MPEAINOJIaraeT TECHYK B3aUMOCBSA3b pa3HbIX YypoBHeW. llepBelii ypoBeHb —
MEXIPEIMETHBIN — MPEIO0IaraeT B3auMOCBI3b OMOJIOTUHU C KypCOM 0 XUMHUHU. BTopoit
YpOBEHb — TMpPEAMETHBIA — OOYCJOBJIIEH B3aMMONPOHUKHOBEHHEM  Pa3HbIX

OMOJIOTUYECKUX KYPCOB (OOTaHUKH, 300JI0THH, (DU3UOJIOTUH U IPYTHX) B TIpoOIiecce



CTaHOBJICHUS U H3y4yeHMsl OuotexHonoruu. Kpome Toro, 1oruka ocBOE€HUsl MaTepuasia
IporpaMMBbl MpeAnoiaraeT ABMKEHHE OT OOIIEro K YaCTHOMY M, HA HOBOM YpOBHE,
BO3BpalllEHHE OT YACTHOTO K O0IIEMY.

— IPUHLHAI HAIJISJHOCTH;

— TPHUHLMNI JOCTYITHOCTH;

— TPHUHINI OCO3HAHHOCTH.

[IpumepHas cxema MpoOBEACHHMS 3aHATUI IO TPOrpaMMe MOKET OBITh TAKOM:

1. OObsicCHEHHE TEOPETUUECKOTO MaTepuaa o TeMe.

2. TloaroToBka K J1aOOpaTOPHOMY WIJIM MPAKTUYECKOMY 3aHSATHIO, O0CYKIEHUE

00BEKTOB I IIPAKTUYICCKOI'O 3aHATHA.

3. I[IpoBenenne MPaKTUYECKOTO 3aHATHUS — OCHOBHAs 3a7ada OCBOCHHE
METOJI0JIOTHN JAHHOTO SKCIIEPUMEHTA.

4. Ananus PE3YJIbTATOB 3KCIICPUMCHTA.



MJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA KYPCA BHEYPOYHOM
AEATEJBHOCTHU

3aHATHSA B paMKax IIpOorpaMMbl HAIIPpABJICHBI Ha oOecreueHue JOCTHIKCHHS
O6y‘IaIOHII/IMI/ICSI CiIcayromux JHUYHOCTHBIX, MCTAIIPCAMCTHBIX W IIPCAMCTHBIX

O6paBOBaTCJILHI)IX PE3YIILTATOB.

JINYHOCTHBIE PE3YJIbTATbBI:
8 cghepe epaxcOancKo20 60CNUMAHUSL:
— TOTOBHOCTb K COBMECTHOW TBOPYECKOM JEATEIIBHOCTA IIPU BBIIIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;
— CIOCOOHOCTh OMPEJEIATh COOCTBEHHYIO TMO3UIIMIO 10 OTHOIICHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBACHSITH €€;
— TOTOBHOCTb K COTPYJHUYECTBY B MPOIIECCE COBMECTHOTO BBHIMOJHEHUS YUCOHBIX,
II03HABATEJIBHBIX M MCCIIENOBATEIbCKUX 3a1a4, YBAXXUTEJIBHOMY OTHOIICHUS
K MHEHHUIO OIMOHEHTOB IMPHU OOCYXJEHUU CIIOPHBIX BOMPOCOB OUOJIOTUYECKOTO

coAep KaHUs;

6 cghepe nampuomuuecko2o 60CNUMAHUAL
— ILEHHOCTHOE OTHOUIEHWE K IPUPOJHOMY HACIEIHUIO M MAMSATHUKAM IPUPOIBI,
nocTuxkeHnsaM Poccuu B Hayke;
— CHOCOOHOCTh OLIEHMBATH BKJIAJ POCCHUMCKUX YUYEHBIX B CTAHOBJICHHE U Pa3BUTHE
OMOJIOrMH, MOHUMAHUE 3HAa4YeHUs] OMOJOTMM B MO3HAHMM 3aKOHOB MPUPOJIBL,

B JKU3HH YCJIOBCKA 1 COBPEMCHHOI'O 06HICCTBa;

8 cghepe 0YX08HO-HPABCMBEHHO20 80CNUMAHUSL:
— CNHOCOOHOCTHh OIICHWBATh CUTYaIlMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,

OPUCHTHUPYACH Ha MOPAJIbHO-HPABCTBCHHBIC HOPMBI M ICHHOCTH,

— OCO3HAaHME JUYHOIO BKJIa/Ia B MOCTPOEHUE YCTOMYMBOTO OYAYILEro;

6 C¢€p€ acmemudeckoeo 60cCnumaHusl.

— IIOHHMMAaHHC SMOIIMOHAJIBHOI'O BOBﬂeﬁCTBHH JKUBOM IMpUpPOAbI U €€ ICHHOCTD,

6 chepe Qusuueckoeo socnumanus:
— TOHUMaHHEe LEHHOCTHU 3/I0POBOT0 U OE€30MacCHOr0 00pa3a KU3HU;
— OCO3HAaHME TMOCJIEACTBUI M HENPUATHE BPEAHBIX NPUBBIYEK (yMOTpeOiIeHue

AJIKOT0J1s1, HAPKOTUKOB, KYpEHUS);



6 cghepe mpy0o6020o 60CHUMAHUA:

— TOTOBHOCTb K aKTUBHOH JEATEIBbHOCTH OHMOJOTHYECKOW U HKOJIOTMYECKON
HaIpaBJI€HHOCTH, CIIOCOOHOCTh MHUIIMMPOBATh, IUIAHUPOBATh U CAMOCTOATEIBHO
BBITIOJIHATH TAKYIO AEATEIBHOCTD;

— HHTEpeC K MPAKTUIECKOMY M3YUYEHHUIO MPOQECCHi, CBA3aHHBIX C OMOIOTHEH;

— TOTOBHOCTb U CLIOCOOHOCTB K 00Opa30BaHMIO U caMOOOPA30BaHUIO HA MIPOTKEHUU

BCEH KM3HU;

8 chepe sKoN02ULEeCKO20 BOCNUMAHUSL!

— DKOJIOTMYECKH 11eJIeCO00pa3HOe OTHOUIEHHE K MPHUPOJE KaK HCTOYHUKY KU3HU
Ha 3eMJIe, OCHOBE €€ CYyIIECTBOBaHMUS;

— TMOBBIIIEHUE YPOBHS  HKOJIOIMYECKOM KyJIbTYypbl: HpPHOOpETEHUE  OIbITa
IUIAHUPOBAaHUS IIOCTYIIKOB M  OLICHKM HMX BO3MOXKHBIX  IOCIJIEICTBUMN
IUIsL OKPY’KAIOLIEH Cpebl;

— CIIOCOOHOCTb HCIOJIB30BaTh MPUOOPETaEMble TNpPU HU3YYEHUH OMOJIOTMM 3HAHUS
U YMEHHS TIpd pPELIEHUU NpobsieM, CBA3AHHBIX C  PalUOHAIBHBIM
IPUPOJIONOIb30BaHUEM  (COOJIOJIEHME TpaBWUi TOBEJACHUS B  MPUPOJE,
HAaIlpaBJICHHBIX HAa COXPAaHEHUE DABHOBECUS B DKOCHCTEMAX, OXpPaHy BHJOB,
AKOCHUCTEM, OHOChEphI);

— AaKTMBHOE HENPUATHE AECHUCTBUM, NMPUHOCAIIMX BpEI OKPYKAKOUIEH NPUPOTHON
cpene, yMEHHE TPOTHO3UPOBAaTh HEOJIArONMPUSATHBIE SKOJIOTHYECKUE MOCIEACTBUS

MPEANPUHUMACMBIX JIEMCTBUN U MTPEIOTBPAILATH UX;

8 cghepe HayuHO020 NOZHAHUA:

— mnoHMMaHHWe crenudukd OWOJOTMM KAk HAyKd, OCO3HAHHE €€ POJin
B ()OPMHUPOBAHUHU PALMOHATHLHOTO HAYYHOT'O MBIIIJIEHUS, CO3/IaHUE 1ETOCTHOTO
MIPEACTABICHHUS 00 OKPYXKAIOIIEeM MHPE KaK O CAMHCTBE IMPHUPOJBI, YeIOBEKa
¥ 00IIecTBa, B TO3HAHUU TMPHUPOIHBIX 3aKOHOMEPHOCTEH M pEIIeHUH MpoOeM
COXpaHEHUS MTPUPOTHOTO PABHOBECHS;

— yOeXJICHHOCTh B 3HAYUMOCTH OWOJOTUM IS COBPEMEHHOW ITMBUIIM3AIUU:
oOecrieueHrne HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHUE TEPCIEKTHBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX peIIaTh PECypCHbIE TPOOJEMBbI  Pa3BUTHSA
YeJIOBEUECTBA; TOWCK IMyTeH BBIXOJA U3 TII00ABHBIX 3KOJOTHYECKUX TPOOIIeM
u o0ecreyeHue Tmepexona K YCTOWYMBOMY pa3BUTHIO, PAIMOHATHLHOMY
WCIIOJIb30BAHUIO TPHUPOJHBIX PEeCypcoB M (OPMHPOBAHHUIO HOBBIX CTaHIAPTOB

JKU3HU,



3aHMHTEPECOBAHHOCTH B IMOJTYYCHHH OMOJIOTMUSCKUX 3HAHHWN B IEJISX TOBBIIICHHUS
o0IIIe KyJIBTYphbl, €CTECTBEHHO-HAYYHOH I'DAMOTHOCTH KaK COCTaBHOM 4YacTh
(YHKIIMOHATBHOW TPaMOTHOCTH OOydarommxcs, (GOpMHPYEMOH NpHU W3YUCHHU
OMOJIOTHH;

INOHMMAaHHE CYIIHOCTH METOJOB ITO3HAHHS, HCIOJIb3YEMBIX B C€CTECTBEHHBIX
HayKaX, CIOCOOHOCTh WCIOJIb30BaTh IIOJydacMble 3HAHWS JUIS  aHajau3a
1 00BSICHEHUS SIBJICHUH OKPYKAIOIIEr0 MUpa U MPOUCXOAAIINX B HEM H3MCHECHHIA;
YMEHHE JeaTh OOOCHOBAHHBIC 3aK/IIOYCHHS Ha OCHOBE HaydHbIX (DaKTOB
Y UMCIOIIMXCS JTAHHBIX C IEJBIO TOJyYEHUS JJOCTOBEPHBIX BHIBOJIOB;
CIIOCOOHOCTh ~ CaMOCTOSTEIBLHO  HCIOJIB30BaTh  OHOJIOTMYCCKHE  3HAHHS
JUTSL peIICHUS IPOOJIEM B peaIbHbIX KU3HCHHBIX CHTYAIIUsX;

OCO3HAaHUC IICHHOCTH HAyYHOW JIEATEIIbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
IIPOCKTHYIO M HCCIIEAOBATCIIBCKYIO ICSITCIBHOCTh HHANBUAYAJIBHO U B TPYIIIIC;
TOTOBHOCTB M CIIOCOOHOCTB K HEITPEPHIBHOMY 00Pa30BaHUIO U caMOOOpa30BaHHUIO,
K AaKTHBHOMY IIOJIyUYCHHIO HOBBIX 3HAHHMHA 110 OHWOJOTMHM B COOTBETCTBUHU

C ’KU3HCHHBIMH HOTp€6HOCTSIMH.

METAIIPEAMETHBIE PE3YJIbTATbI:

6 chepe o06nadenHusn YHUBEPCATbHBIMU YUEOHBIMU NO3ZHACAMETbHBIMU OCHUCMEUAMU:

Oaszoevie nocudecKkue 0eucmaeust.

CaMOCTOATEILHO (hOPMYTUPOBATH M aKTyaJIM3UPOBATH MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

HCIIOJIB30BaTh IIPU OCBOCHUH 3HAHUN MPHUEMBI IOTHUYECKOTO MBIITUICHUS (aHaln3a,
CUHTE3a, CpaBHEHUA, Kiaccupukanuu, oOOOIIEHUs), PaCKpbIBaTh CMBICI
OMOJOTUYECKHUX TIOHATHI (BBIACIATh X XapaKTepPHBbIC MPU3HAKH, YCTaHABINBATH
CBSI3U C JPYTUMH ITOHATHSIMH );

OMpeneNaTh IIeIU JeATCIIbHOCTH, 3ajaBas IlapaMeTpbl M KPUTEPUU HX
JOCTHKEHUSI, COOTHOCUTD PE3yJIbTATHI ICITEILHOCTH C MIOCTABICHHBIMHU IIEIISIMH;
HCIIOJIb30BaTh OHMOJIOTMYECKHUE IOHATHS Il OOBACHCHHUS (DaKTOB M SIBICHUUI
YKUBOU MTPUPOIBI;

CTPOUTH JIOTHYECKHUE PACCYX ACHUS (MHAYKTUBHBIC, ICTyKTUBHBIC, IT0 aHAJIOTHN),
BBISIBIIATh 3aKOHOMEPHOCTH W TIPOTHBOPEUYMSI B PAcCMATPHUBACMBIX SBJICHUSX,

(bOpMYJII/IPOBaTB BBIBOABI U 3aKJIIOUYCHUA,



— IPUMEHATb CXEMHO-MOJECIBHBIE CPEACTBA Ul INPEICTABICHUSA CYLIECTBECHHBIX
CBSA3€M W OTHOIIGHWH B M3yYaeMbIX OHOJOTHYECKHX OOBEKTaX, a TaKxKe
OPOTUBOPEUYMI PA3HOTO POAA, BBISIBICHHBIX B Pa3IMYHbIX MH(POPMAIMOHHBIX

HCTOYHHUKAX,

bazosvie uccieoosamenbekue Oetucmeust.

— BJIAJICTh HAaBBIKAMHU YUYEOHO-HCCIICIOBATEIIBCKONM W TMPOEKTHON JESITEIBHOCTH,
HaBBIKAMH  pa3pelieHuss  MpoOJieM;  CIIOCOOHOCTBIO M T'OTOBHOCTBIO
K CaMOCTOATEILHOMY TIOMCKY METOJOB peIICHUS TMPAKTHYECKUX 3ajad,
MIPUMEHEHUIO PA3IUYHBIX METOJIOB MTO3HAHNS,

— HCTOJL30BaTh PA3IUIHBIC BUIBI ICATSILHOCTH IO MTOTYISHUIO HOBOTO 3HAHMSI, €TO
UHTEpIIpETalliN, TPeoOPa30BaHUIO U MPUMEHEHUIO B YYCOHBIX CUTYAIUAX, B TOM
YuUCJIe TP CO3aHUN YICOHBIX U COITUATIBHBIX MPOSKTOB,;

— (¢opMHpOBaTh HAYYHBIH THUI MBIIUICHUS, BIaJACTh HAYYHOU TEPMHHOJIOTHEH,
KJIIOUEBBIMH TTOHSATHSIMH U METOJIaMU;

— craBuTh U (OPMYIUPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BATEIbHOMN

ACATCIIBHOCTHU U )KU3HCHHBIX CUTYallUAX,

paboma ¢ unpopmayuei:

— OpHUEHTUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX HH(OpMaluu (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-TIOMYJISIPHOM  suTeparype, OWOJIOTUYECKUX  CIIOBapsX
Y CIPAaBOYHHKAX, KOMIIBIOTEPHBIX 0a3ax AaHHBIX, B VIHTepHETE), aHAIU3UPOBATH
MH(POPMAIUIO PA3INYHBIX BUJIOB U (DOPM MPEICTABICHUSI, KpUTHUECKU OLICHUBATD
€€ JIOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

— (opMynHMpoBaTh 3ampOChl W MPUMEHATH PA3IUYHBIE METOJAbl IPU TOUCKE
¥ 0TOOpE OMosIornyecKoi nHpopmMaIuu, He0OXOAMMOM JIs BBITIOJHEHUS YUeOHBIX
3ajady;

— CaMOCTOSITEIIBLHO BbIOMpaTh  ONTHUMAJIbHYIO dopMy  mpeacTaBieHUs
ounonoruyeckoi nHpopmanuu (cxemsl, rpaduku, JUarpaMmbl, TaOJIULbI, PUCYHKA
H 1p.);

— HCHOJB30BaTh HAYYHBIN S3bIK B KAYECTBE CPEACTBA IPHU paboTe ¢ OUOIOTrHYECKOi
uH(popMalMel: MPUMEHITh XUMUYECKUE, (PU3NUECKUE U MaTeMaTHYECKUEe 3HAKH
U CcUMBOJIbI, (opmynbl, abOpeBHaTypy, HOMEHKIATYpy, HCIOJIb30BaTh

u Hp606pa3OBI)IBaTL 3HAKOBO-CHUMBOJJIHMYCCKUC CPCACTBA HATI'TLAAHOCTHU,
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6 chepe oenadenusn ynugepcanrbHbIMu KOMMYHUKAMUGHBIMU OCUICHBUAMU:

obuenue:

OCYIICCTBJIAT KOMMYHHUKAIIMU BO BCCX C(bean JKU3HHU, AKTUBHO Y4YaCTBOBATb
B AUAJIOTC HJIIM JUCKYCCHUHU II0 CYHICCTBY 06CY>KII&CMOﬁ TCMBI (YMGHI/IC 3aJ1aBaTb
BOIIPOCBI, BBICKA3BIBATL CYKIACHHA OTHOCHUTCIBHO BBIIIOJTHCHUSA npez{naraeMoﬁ
3aa49U, YUHUTBIBATb MHTCPCChI U COTTIACOBAHHOCTD HOBI/IHI/Iﬁ APYrux y4aCTHHKOB
Auajiora ujin I[HCKYCCI/II/I);

Pa3BCPHYTO H JIOTHYHO H3JaraTb CBOKO TOYKY 3pPCHHUA C HCIIOJIBb30BAHUCM

A3BIKOBBIX CPCACTB,

co8MecmHas 0esimenlbHOCMb.

BBIOMpATh TEMAaTUKy W METOJbl COBMECTHBIX JEHCTBUM C Yy4eTOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN KaXKIOT0 YICHA KOJIJIEKTUBA;

IIPUHUMATBH LI COBMECTHOU AEATEIbHOCTH, OPTAHU30BBIBATH U KOOPAUHUPOBATH
JNEUCTBHUS 10 €€ JOCTHKECHUIO: COCTAaBIIATH IUIAH JEWUCTBUM, PAaCIPEICIATh POIU
C YYE€TOM MHEHHI Y4aCTHUKOB, 00CYIaTh Pe3yIbTaThl COBMECTHOM pabOTHI;
npeiaraTb HOBBIE MPOEKTHI, OLEHUBATh UAEM C TO3WIUU HOBHU3HBI,
OPUTHUHAIIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISITh MO3UTHUBHOE CTPATETMYECKOE MTOBEICHUE B PA3IMYHBIX CUTYalUSIX,

IMPOABJIATH TBOPUYCCTBO U B006pa)K€HI/I€, OBITH HNHHUIINAaTUBHBIM,

6 chepe 061a0€eHUA YHUBEPCATLHOIMU PECYTAMUBHBIMU OCHUCMEUAMU:

canoopeanuzayus.

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJISl BBISABJICHUS TIPOOJIEM M MX PEIICHUs
B )KM3HEHHBIX U YYEOHBIX CUTYAIUsX;

BBIOMpAaTh HA OCHOBE OMOJIOTHYECKUX 3HAHUH 11€JIEBBIC U CMBICIIOBBIE YCTAHOBKHU
B CBOMX JCHUCTBUSX M NOCTYIIKax IO OTHOULIEHUIO K >KUBOW IPUPOAE, CBOEMY
37I0POBBIO U 3JIOPOBBIO OKPYIKAIOIINX;

pacHIMpATh paMKH Y4eOHOTO TIpeIMEeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;
JienaTh OCO3HAHHBIM BBHIOOp, apryMEHTHUPOBATh €ro, OpaThb OTBETCTBEHHOCTH

3a pelIcHuE;

CAMOKOHMPOJb.!

AaBaTb OLICHKY HOBBIM CHTYyallMAM, BHOCUTL KOPPCKTUBLI B JACATCIIBHOCTD,
OLCHMBATb COOTBCTCTBUC PC3YJILTATOB LCIIAM,
INPpUHUMATb MOTHBBI MW ApPryMCHTbI JIPYIUX TIIpAU aAHAJIM3C PC3YyJIbTATOB

ACATCIBHOCTH,
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IMOYUOHATLHBIN UHMELIEKM, NPEONnoa2arouull ChopMuUpo8aHHOCmy:

CaMOpPCTYJINPOBAHUA, BKIIOYAOIICTO CaAaMOKOHTPOJIb, YMCHHUC JIIPHUHHMATDH
OTBCTCTBCHHOCTD 3a CBOC IIOBCACHHUC, CIIOCOOHOCTh AJaIITUPOBATBLCA
K SMOIMOHAJIBHBIM U3MCHCHUAM U IIPOABJIIATH FI/I6KOCTL;

BHYTpeHHGﬁ MOTHUBAaIlUH, BKJII-O‘IaI-OHleﬁ CTPpEMJICHUC K JOCTH)XCHHUIO IICIIN
" yCIICXYy, OIITUMU3M, HHUITUATUBHOCTb, YMCHHC HeﬁCTBOBaTB, HuCxXoasa U3 CBOUX

BO3MOKHOCTECH;

npunamue ceos u Opyeux.

IMPUHUMATb 06651, ITOHUMas CBOM HCAOCTATKHU U JOCTOMHCTBA,

MPU3HABATh CBOE MTPAaBO M MPABO JAPYTHUX HA OLIMOKH.

HHPEAMETHBIE PE3YJIBTATDI:

YMEHHE BJQJE€Th CHUCTEMOM OHMOJIOTMYECKUX 3HAHUM, KOTOpas BKIIOYAECT
OCHOBOIIOJIAraroIIue OMOJIOTUYECKHE TEPMUHBI U MIOHATUS (KU3Hb, KJIETKA, TKaHb,
OopraH, OpraHW3M, BHJ, MOMyJALMSA, OWOCHMHTE3 Oe€jika, HaCJIEIACTBEHHOCTb,
U3MEHYUBOCTb, POCT M Pa3BUTHE U JIP.);

BJIQJICHUE CHUCTEMON 3HaHMI 00 OCHOBHBIX METOJIaX HAy4YHOrO TO3HAHMS,
UCIIOJIb3YEMbIX B OMOJIOTHYECKUX UCCIIEIOBAHUSIX KUBBIX 0OBEKTOB U SKOCUCTEM
(onucanue, uU3MEpeHHE, MPOBEACHUE HAOMIOACHUI); CIOCco0aMu BBISIBICHUS
Y OIIEHKHU aHTPOIOTEHHBIX U3BMEHEHU B IPUPOJIE;

YMEHHE yCTaHABJIMBATh B3aMMOCBS3U MEXIY CTPOCHUEM U (PYHKIMSIMU: KIETOK
pasHbIX TKaHEW; OpraHaMM M  CUCTEMaMu  OpPraHoOB Yy  pPACTCHHM;
ATanaMy KJIETOYHOIO LHKJIAa U KU3HEHHBIX LUKJIOB OPraHU3MOB; T'€HOTUIIOM
1 (DEeHOTUTIOM;

YMEHHME peliaTh IOUCKOBbIE OMOJIOTHYECKHE 3a/aud;, BBISBISTH MPUUYUHHO-
CIEACTBEHHBIC CBSI3M MEXKAY HCCIECTyEMbIMU OHOJIOTHYECKUMU OOBEKTaMH,
npoleccaMd | SIBIICHHSIMU; JIeJIaTh BBIBOABI M TMPOTHO3bI HA OCHOBAHUU
MOJTYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJIBUTATh TUIIOTE3bI, TPOBEPATH UX IKCIEPUMEHTAILHBIMU CPEJICTBAMU,
dbopmynupysi 1eNb HCCIEIOBAaHMS; aHAIU3UPOBATH IOJYyYEHHBIE PEe3yJIbTaThl
U JIeJaTh BBIBO/IbI;

YMEHHUE OIICHUBATh ITHYECKUE aCTIEKThl COBPEMEHHBIX HUCCIEA0BaHUI B 001acTH
OMOTEXHOJIOTHH M TeHETUYECKUX TEXHOJIOTHU (HalpaBlIeHHOE N3MEHEHNE TeHOMAa

U CO3/IaHU€ TPAHCTEHHBIX OPTaHU3MOB);
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— YMEHHE MOTHBHUPOBATH CBOI BHIOOP Oyayieil mpoecCHOHANbHON eATeTbHOCTH
B oOnactd OWOJOTUM, MEIUIUHBI, OWOTEXHOJIOTHUHU, CEJIbCKOTO XO3SIICTBA;
yIrayOJsaTh MO3HABaTENbHBIA MHTEpPEC, HAIPaBJICHHBIM Ha OCO3HAHHBIA BBHIOOP
COOTBETCTBYIOIICH TMpodeccuu U MpOoJoKEHUE OMOJIOTHYECKOTO O0pa3oBaHUs

B OpraHM3AIMSIX CPEeIHEro Mpo(dhecCHOHaTBFHOTO U BBICIIET0 00pa30BaHUsI.
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COJIEP)KAHUE KYPCA BHEYPOUHOU JESATEJBHOCTH

MoayJib «ArpoTeXHOJIOTHH HACTOSIIEro H Oyaymero». 11 knace (34 u)

1. BuorexHosorus kKak Hayka (4 4)

Hcropusi BOSHUKHOBEHHSI HAyKW, OCHOBHBIE pPa3Jeiibl, CBS3b OHMOTEXHOJIOTHH
C JapyrumMu Haykamu (Ouosnorueil, OOTaHUKOM, 300JI0THEH, MHUKPOOMOJIOTHEH,
onoxumuei, GU3NOIOTHEN, TEHETUKOW, METUIIMHON) U OTPaCIsIMUA MPOMBIIIUIEHHOCTH

(mumeBasi, Jerkas), CeIbCKOro XO3siicTBa (PacTEHUEBOJICTBO):

JlabopamopHvie u npaxmuueckue pabomol

UccnenoBarenbekas padora «Co3nanue OUOIOTHYECKH aKTUBHBIX JI00aBOK U
BUTAMHUHOB).

UccnenoBarenbckass pabota «BbiBeieHHE HOBBIX COPTOB PACTCHHM, MOPOA
YKUBOTHBIX C 33JJaHHBIMU CBOMCTBAMM.

UccnenoBarenbckas padora «Co3nanue OakTepuid, CrIOCOOHBIX MepepadaThiBaTh
HEe(Th U YCTPAHSITh MOCJEICTBUS €€ PA3JIUBOB: TTIOCHl U MUHYCBHI».

Okckypeus («buoTexHomorus: Hayka U *Ku3Hb») B By3 win HUU.

2. O0mme NOHATHS OHOTEXHOJIOTHH (2 1)
[lonsiTue OWOTEXHOJOTMU. 3a4eM 4YEJIOBEKY OHOTEXHOJOIMH, B YEM HUX
NPEUMYIIECTBO MEPe]l XUMMHUUYECKHUM CHHTE€30M. OCHOBHBIE OOBEKTHI OMOTEXHOJIOTHH:

IMPOMBIIIJIICHHBIC MUKPOOPTaHU3MbI, KJICTKH 1 TKaHU paCTeHI/Iﬁ, KHNBOTHBIX.

JlabopamopHvle u npakmuueckue pabomol
[Ipaktuueckass pabora «l[Ipumepsl mnpuMeHeHUs] OHUOIOTHYECKUX OOBEKTOB

B TBOEU KU3HIN.

3. OcobeHHOCTH arpooHoTeXHOJ0THH (4 1)

Henu u 3amaun arpoOnoTexHonoruu. OCHOBHbIE OOBEKTHI arpOOMOTEXHOIOTHH.
buoTtexHonornueckre moaxo bl A HAJEKHOTO COXPAaHEHHS KOJUIEKINNA TeHETHUECKUX
PECYPCOB pacTEeHUH 1 )KUBOTHBIX. [IOHATHS O MOJIEBBIX, IN VItro u Kprokoyuiekuusx. Poct
M Pa3BUTHE KUBOTO OOBEKTA B 3aMKHYTOW CHCTEME B KOHTPOJHPYEMBIX YCIOBHUSIX: KaK
3TO BO3MOXKHO.

OcCHOBHBIE TTOMEIICHUS JJI TIOTHOIICHHOM pabOoThI JabopaTopun OMOTEXHOIOTUN
(mamMuHapHass ~ KOMHAaTa,  CBETOBaf, aBTOKJIaBHAasi ~ KOMHATHI, MOMEIIeHUE
JUTS TIPUTOTOBJICHUSI MUTATENBHBIX CPEJl, MOCUHAs ): UX (PYHKIIMOHAT U OCOOCHHOCTH.

OcHoBHBIE TIPHOOPHI 1T OpraHU3aIMu  JabopaToOpuu OUOTEXHOJOTHH, HUX

(GYHKIIMM U BO3MOXKHOCTH (AaBTOKJIAB, CyXO)KapoBou mikad, auctuiuisitop, pH-merp,
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BEChl, JIAMUHApP-OOKC,  CTEPWJIM3AaTOp HHCTPYMEHTOB, CBETOBas  YCTaHOBKA,
KJIMMaTH4ecKast kamepa, Y @-uoHU3aTop, XOJOAWIBHUKA JJISl XPAHEHUS] MUTATEIbHbIX
cpen u Ap.). MHCTpyMeHTBI [Jii NMPUMEHEHUS METOJOB OMOTEXHOJIOTUHM PACTCHUHN
(mpenapoBaibHasg WIJIa, CKAJIbMENb, MHUHIET, HOXHUIBI). OCHOBBI TEXHUKHU
6e3zonacHocTH mpu padore ¢ mnpudopamu. OCHOBHBIE MNPUOOPHI ISl OpraHU3alUu
nabopaTopur OMOTEXHOJIOTUH: aBTOKJIAB, CyX0KapoBoH mikad, auctuiuisitop, pH-merp,

BCCHhI, J'IaMI/IHap-6OKC, CTCPUIIN3aTOP MHCTPYMCHTOB, CBCTOBAA YCTAHOBKA,

KIIMMAaTUYCCKaA KamMcepa, yCD-I/IOHI/IBaTop, XOJIOAWJIIBHUKH JII XPAHCHUSA ITUTATCIIbHBIX
cpea U ap. HHCTpYMeHTI)I sl IIPUMCHCHUA MCTOI0B OMOTEXHOJIOTHHU paCTeHHﬁ:

npcrapoBaJibHaA vUrja, CKaJbIICIb, IMHICT, HOKHUIBI.

Jlabopamophule u npakxmuueckue pabomoi

[IpakTnueckas pabora «KynpTypHOe pacTeHUE B KyJIbTYpaJIbHOM COCY/I€: OMMILU
pacTeHue B IPOOUPKE.

Hccnenosarenbckas paboTa «PocT UepeHKOB paCTEeHHUH B BOJIE C Pa3HBIM YPOBHEM

pH».

4. KyJbTypa KJIeTOK U TKaHeH (8 1)

Metoabl KyJIbTYpBI KJIETOK U TKaHEW B cenekuuu. KamrycHas kyneTypa. Kynerypa
KJIIETOK W arperatoB kieTok. Kynbrypa mnportormiactoB. [lomydeHue coMaTHmuecKux
rUOpUI0B METOJIOM CIHUSIHUS N30JIMPOBAHHBIX MPOTOIIACTOB.

Kiterounas cenexknus. Mcnonp30BaHne ralyionIMK B CENEKIINH.

[IpuMepbl IPUMEHEHUS KYJIBTYP KJIETOK M TKAaHEW B Hay4YHBIX HCCIIEIOBAHUAX U
B npakTuke paznuudbix HUW: 3HakOMCTBO ¢ uTepaTypoil — HAyYHbIMH Ty OIMKaAUUSIMH
0 pa3HbIM 00BEKTaM (MUKPOOBI, paCTEHUS, S)KUBOTHBIE).

XapakTepucTUKa KJIETOK, KyJbTHBHPYEMbIX IN Vitro. MopdoreHerinueckue myTH
pa3BUTHUS KJICTKH iN Vitro.

M3BecTHBIE KOJJIEKIIMM OMOTEXHOJOTMYECKUX OOBEKTOB — HMX pOJib, 3a/JayH,
cocraB, mnpumepsl (IN  VItr0 KOMIEKIMH  pACTCHHMH, KOJUICKIHMHA  IITaMMOB
MUKpOOpranu3MoB. CeMuHap 1o NpoYUTaHHOM JIUTEpaType, NOKIaAbl 00YUarOIINXCs).

buorexHonorus npou3BOACTBA KyJIbTYPbI KJIETOK, TKAHEH U OPTaHOB PACTCHUM.

JlabopamopHvle u npakxmuueckue pabomol

[Ipaktrueckas padora «IIpoTomnactel KIETOK».

UccnenoBarenbckas padora «CylecTBYIONUE KOJUIEKIIMU KJIETOK M IITaMMOB
B Poccuu u ux posib B pa3BUTHH F'€HETUYECKUX TEXHOIOTHI.

Uccnenoparenbckas padota «I'.JI. KaprieueHko kKak reHEeTHK-3KCIIEPUMEHTATOP
15



1 OMOTEXHOJIOD.

5. [IuTaTeabHbIe CPeabl AJsl arPoOMOTeXHOI0T il (2 )

Makpo- ¥ MHUKpPO3JEMEHTHI, ICTOYHUKHU YTJEBOJIOB, BUTAMHUHBI, >KEIUPYIOIINE
areHThl. TUIbI MUTATEIBHBIX CPEN — KUJIKUE U TBEPIbIE.

[lutarenpHbie cpenbl st OUMOTEXHOJIOTMH pacTeHuil. Pa3paboTka HOBBIX

IMUTATCIBHBIX CPCO, B TOM YHCJIC BKIHOTAOIINX 6I/IOCTI/IMy.TI$ITOpI>I H APYTIUC pCryjrsiTopbl

pocta. MeTonpl ONTHUMU3AIMU MOUTATEIbHBIX cpel. (OCHOBHBIE KOMIIOHEHTHI
NUTATENbHBIX Cpell  (MaKpORJIEMEHThl, MHUKPOJJIEMEHTbI, HCTOYHUKH YIJIEpoja,
BUTAMMHBI, >KEJIUPYIOIIUE areHTbl, PEryIsaTopbl pocrta). YpoBeHb pH mnuTarenbHOM

Cpebl U €ro BIMSHUE HA pa3BUTHE pacTeHnil. Becol, pH-meTp.

JlabopamopHhvle u npakmuueckue pabomol

JlabopaTtopHas pabota «lIuTaTenbHble cpeapl U YCIOBHS KyJIbTUBUPOBAHUS,
KYJIBTYPBI PACTUTEIIBHBIX KIIETOK U TKAHEW.

[Tpaktnueckast pabora «I[IpuroroBineHue CTOKOBBIX (MaTOYHBIX) pPacTBOPOB
MaKpO- ¥ MUKPO3JIEMEHTOB ITUTATEIBHOM cpe/ipl 1o nponucu Mypacure u Ckyray.

[Tpaktnueckast pabora «lIpuroroBieHne NUTATEIBHBIX CpEN Ui BBEACHHUSA

B KYJIETYpY IN Vitroy.

6. PeryasiTtopbl pocTa Kak ¢gaKToOphbl ycrexa 0HOTeXHOJOTHH pacTenni (4 1)

Poct u pasButne pacrenmil. OcTalbHble 3Tanbl OHTOreHe3a. OOmue
3aKOHOMEPHOCTH POCTA PACTEHUM.

OcHOBHBIE KJIaCChl (PUTOTOPMOHOB (AyKCHHBI, [IUTOKMHUHBI, THOOEPEITTUHBI,
ABK, sTuiieH u Ap.) 1 ux GyHKIMH HA Pa3HbIX Tanax pa3BUTHUS PACTEHHUS.

N3BecTHBIE TEHETUYECKUE MEXAaHU3Mbl, KOHTPOIUPYIOIIUE POCT U PAa3BUTHE
pacTeHUN.

DHJIOTEHHBIE M 9K30T€HHBIC PETYJISITOPHI POCTa PACTEHUN B IPOOUPKE.

JlabopamopHvie u npakmuueckue pabomol
JlabopatopHas pabora «DeHOTUIIHYECKAs] OIEHKA POCTa M Pa3BUTHUS PACTCHHM

B 3aBUCHUMOCTHU OT HAJINYHNA (I)I/ITOFOpMOHOB B IIMTATECILHOU cpeachH.

7. buorexnoJiorus pacrennii (10 u)
B03MOKHOCTH MPUMEHEHUSI arpOOMOTEXHOJIOTHI B CEJICKIIMHA, CEMEHOBOJCTBE
Y IUTOMHUKOBO/ICTBE.

bonesun u ummynurer pacrenui: ot H.M. BaBunosa 10 coBpeMEHHOCTH.
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VYCcKopeHHas M TpaaulMOHHAs CEJIEKIHMsS: COKpAIlaeM CPOKH TOJIY4YEeHHs HOBBIX
coproB. OcHOBHBIE MeToabl cenekuuu. ['uOpumuzamus. dopmbl ot6opa. OCHOBHBIE
HANpPAaBJICHUS CEJCKIUU: YIy4YIlIEHHE YpPOKaWHOCTH, YCTOWYMBOCTU K OHMOTHYECKUM
U a0UOTHUYECKUM (haKTOpam.

O310poBI€HHE pAcTEHUl OT BUPYCOB C IOMOIIBIO METOJOB OHOTEXHOJIOTHH:

MCTOAbI KYJbTYPhI AllTMKAJIbHBIX MCPHUCTCM, TCPMOTCPAIINH, XCMOTCpPAIIN, KPUOTCpAIINN

Y KOMIUIEKCHOM Tepanuu. [lomydeHue 0310pOBIEHHOIO MOCATOYHOTO Marepuana —
KITyOHel kapTodens U CaXEeHIIEB IJI0IOBBIX KYJIbTYP.

KyJibTHBUpOBaHHE PACTUTEIBHOTO MaTepuaia B KyJbType IN VItro: OoCHOBHBIC
IIPUHLMNBI U MOJAENM KyJIbTUBUpOBaHUA. KamurycoreHes, CyCHEH3UMOHHBIE KyJIbTYpbI
pacteHnii. MUKpPOpa3MHOXKEHUE PACTEHUU. DKOHOMHUYECKUM A(DQPEeKT OT BHEAPEHUS
METO/I0B OMOTEXHOJIOTMH B PACTEHUEBOJICTBO.

Kproxpanenune pacrenuii. Kpuonporekropsl. [locTkpuorenHas peresepanus.

buonornyeckne cpencTsa 3allMThl PaCTEHUM: MPEUMMYIIECTBA U IEPCIEKTUBBI

IMPUMCHCHHA. TepMoc H COCY I I[BI-O&pa C KNJIKHUM a30TOM, KpI/IOHpO6I/IpKI/I.

JlabopamopHhvie u npakmuueckue pabomol

[Ipaktnueckass padbora «Pa3MHOXKEHHE IUIOJIOBBIX PACTEHUA YEPEHKOBAHHEM
Y MUKPOPA3MHOXKEHHEM — IPUMEP MaJIUHBI (MU 3€MIISTHUKH, €KEBUKH, CMOPOIUHBI )».

[MpakTudeckas pabota «BBeneHune pacTeHuil B KyJabTypy IN VItro u momuepxaHue
YUCTOM KyJIbTYpPbl SKCIUIAHTOBY.

[Ipaktrueckas pabota «Pa3MHOXKeHnEe KapTodess B MPOOUPKe».

Uccnenosarenbckas padorta «Kak mMoigydarOT TOTOMCTBO  BETr€TaTUBHO
Pa3MHOXKAEMBIX KYJIBTYp €CJIM HE CEMEHAMU ?»

UccnenoBarenbckass pabotra «BelpammBanue pacTeHUid B MPOOUPKE».

UccnenoBarenbckas padora «Kak 00Xbs KOpOBKa ypokail cracaia —

0 COBPEMEHHBIX CITOCO0ax OMOJIOTrHYECKOM 3aIIUThl PACTCHHIN.
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TEMATHYECKOE IINTAHUPOBAHUE

Temuvl 3anamuu

Konuuecmeo

yacoe

OcHognoe cooepaicanue

Moayab «ArpoTeXHOJIOTHHM HACTOSAIIero u oyaymero». 11 kiace

1. BuorexHomorusa Kaxk HayKa

4

Hctopust BOSHUKHOBEHHUS HAYKH,
OCHOBHBIE pa3/Ieibl, CBSI3b
OMOTEXHOJIOTHH C APYTUMH HayKaMu
(6uomorueit, 60TaHUKOM, 300JIOTHEH,
MUKPOOHOJIOTHEH, ONOXUMHUECH,
buznoNoruei, TeHETUKOM,
MEJIMIIMHOW) U OTPACIAMU
MIPOMBITIUICHHOCTH (TIUIIIEBAs, JIETKas ),
CEJILCKOT'O X0351CTBa
(’KMBOTHOBOJICTBO, PACTCHHUEBOICTBO)
U 37IpaBOOXPAHCHUEM, U3BECTHBIC
By3bl 1 H1U, cBs3anHbIE

¢ OMOTEXHOJIOTHUEM:

Buowl oesmenvnocmu obyuarowuxcs

PackpriBath comepkaHue TEPMUHOB
Y TIOHSATUM: HayKa, OMOTEXHOJIOTHS,
arpoOMOTEXHOJIOTHH.

OrnucpIBaTh MPOIIECC BHITIOJHEHUS
HCCIICIOBAHUM M POTHO3UPOBATH
PEe3YJIbTaThl IKCTICPUMEHTOB.
XapakTepu3oBaTh OCHOBHBIC HAyUHBIS
IITKOJIBI B 00J1aCTH OMOTEXHOJIOTHH.
PazanyaTs pa3naensl OMOTEXHOJIOTHH
KaK HayKH.

CpaBHHBaATh CBSI3b OMOTEXHOJIOTHUHU
C Pa3JIMYHBIMH OTPACIISIMU HAYKH H
IIPOMBIIIICHHOCTH.

BBISABIATE pazmudus MEXIy
pasjenamMu OMOTEXHOJIOTHH.
dopMyTHpOBaTH U OOBSICHATH

IIPUHOUII PA3BUTUSA HAYKH

18



Temwvl 3anamuu

2. O0mre noHATHA

OMOTEXHOJIOTUH

Konuuecmeo

yacoe

OcHognoe cooepaicanue

CoBpeMeHHbIE HANPABJICHHS PA3BUTHUS
arpoOuoTexHosioruii. MeToabl

OMOTEXHOJIOTHH B HAyKe U MPAKTUKE

ITonssTHE OMOTEXHONOTHH. 3aUeM
YeJI0BEKY OMOTEXHOJIOTHH, B YEM UX
MPEUMYIIECTBO MEPE] XUMUYECKUM
cuHTe30M. OCHOBHBIE OOBEKTHI
OMOTEXHOJOTHH: TIPOMBIIIJICHHBIS
MHUKpPOOPTaHU3MBI, KJICTKA U TKaHH
pacTeHU, )KUBOTHBIX.

[TpakTrueckas pabota «I[Ipumepsr

Buowl oesmenvnocmu obyuarowuxcs

OMOTEXHOJIOTHH.

BrlimmotHeHIE MpeTOKEHHBIX
HCCIIeIOBATENbCKUX padoT:
«Co3nanue OMOJIOTHYECKH aKTUBHBIX
100aBOK M BATAMHUHOBY, «BrIBeiecHIE
HOBBIX COPTOB PAaCTE€HHM, IIOPOJT
’KHUBOTHBIX C 3aJaHHBIMHU
cBolicTBaMny, «Co3ianue 0aKkTepui,
CIIOCOOHBIX TIepepadaThiBaTh HEPTH

1 YCTPAHSATD IMOCIEIACTBUS €€
Pa3IUBOB: TTIOCH 1 MUHYCBD).
Dkckypeus «buotexHomorus: Hayka

Y )Ku3Hb» B By3 i HUU
PackppiBaTh copeprkaHne TEPMUHOB

U TOHATHIH: 00BEKThI OMOTEXHOJIOTHH,
KJICTKH ¥ TKaHU PACTCHHM, )KUBOTHBIX,
MHKPOOPTaHU3MBI.

OnuceIBaTh MpoIece
OMOTEXHOJOTHYECCKOTO ITPOU3BOJICTBA.
XapaxkTepu3oBaTh pa3IudHbIC

00BEKTHI OMOTEXHOJIOTHIA.

19



Temwvl 3anamuu

3. OcobeHHOCTH

arpoOMOTEXHOJIIOTUH

Konuuecmeo

yacoe

OcHognoe cooepaicanue

IIPUMCHCHUA OMOJIOrHYECKUX

00BEKTOB B TBOECH KU3HU»

Ienu 1 3a1a9m arpoOMOTEXHOJIOTHH.
OcCHOBHBIE OOBEKTHI
arpoOMOTEXHOJIOTHH.

buorexHonoruueckue IO X0 AbI

Buowl oesmenvnocmu obyuarowuxcs

Paznmuate mpoOMBITIUICHHBIE
MUKPOOPTAaHU3MBI, KJICTKA U TKAHH
pacTeHul, >KUBOTHBIX KaK
OMOTEXHOJIOTUYECKHE OOBEKTHI.
CpaBHUBaTh MeX1y cCOOO0M TIPOIIECChHI
XUMHUYECKOTO CHHTE3a U
OMOTEXHOJIOTHH.

BoisBiars nHanbosnee 3 pexTrBHbIC
00BEKTHI OMOTEXHOJIOTHH.
XapakTepru3oBaTh 0COOCHHOCTH
CTpOeHUS U (QYHKINH Pa3InIHBIX
OMOJIOTUYECKUX OOBEKTOB.
dopMynHrpoBaTh U OOBACHSTH
NPUHIUI pabOThI
OMOTEXHOJIOTHYECKOTO MPOU3BOICTBA
BBIOPAHHOM T'PYNIIbI BEIIECTB/
MaTepHuasioB

PackpriBath copepkanne TEPMUHOB
Y TIOHATHUM: COXPAHEHUE PACTCHUN

Y )KUBOTHBIX, BUbI KOJUIEKIIUH

ICHETHYCCKOI'O p33H006p3.31/I51.
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Temwvl 3anamuu

Konuuecmeo

yacoe

OcHognoe cooepaicanue

JUJIS1 HAJIEAKHOTO COXpaHEHUS
KOJUIEKIIMI T€HETUYECKUX PECYPCOB
pacTeHuH U )KUBOTHBIX. [loHATHS

0 MOJIEBBIX, IN Vitro

Y KpUOKOJIIEKIUAX. POCT u pazButue
KHUBOTO OOBEKTa B 3aMKHYTOU
CHUCTEME B KOHTPOJUPYEMBIX
YCIOBUSX: KaK 3TO BO3MOXKHO.
OCHOBHBIC TTOMEIICHUS

JIJ1s1 TIOJTHOLIEHHOM paOOoThI
1abopaTopun OMOTEXHOJIOTUU
(JramuHapHas KOMHaTa, CBETOBas,
aBTOKJIaBHAs KOMHATHI, IOMEIICHUE
JUJISL IPUTOTOBJICHUS MMTUTATEJIbHBIX
cpea, MoeuHas ): uX (PyHKIMoHa

1 OCOOECHHOCTH.

OcHOBHBIEC TPUOOPHI

JUISL OpTraHU3alliy J1abopaTopun
OMOTEXHOJIOTUH, UX (PYHKITUU

Y BO3MOXKHOCTH (aBTOKJIaB,

CYX0XKapoBO# 1mikad, TUCTUILIATOP,

Buowl oesmenvnocmu obyuarowuxcs

OnuceIBaTh IPOLECC COXPAHEHUS

Y Pa3MHOKEHUS PACTEHUN

B KOHTPOJIUPYEMBIX YCIOBUSAX CPEIBI.
XapaxTepu3oBath (hazbl pocTa

Y Pa3BUTHS PACTCHHUU B 3aMKHYTOMN
CUCTEME.

Pa3nnuate npenmyiecTsa

Y HEJOCTAaTKU Pa3JINYHbIX TUIIOB
KOJIJICKIIUH.

CpaBHHBaTh 3Tarnbl pabOThI

B J1a00OpaTOpUU OUOTEXHOJIOTHH.
BoisBiars Hanbonee 3ppexTuBHbIE
npUEMBI 1711 COXpaHEHUs1 00pa3LoB
PacTEeHUN U )KUBOTHBIX.
XapakTepu3oBaTb 0COOEHHOCTH
CTpoeHus 1 GyHKUIUU 00pa3oB
pacTeHUN.
dopMynHpoOBaTh U OOBSICHATH

MIPUHLININ KPUOKOHCEPBALIMM PACTEHUIN
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Temwvl 3anamuu

Konuuecmeo

yacoe

OcHognoe cooepaicanue

pH-meTp, Bechl, TamuHap-00KC,
CTepUIIN3ATOP UHCTPYMEHTOB,
CBETOBasl YCTAaHOBKA, KIIMMAaTUYECKasI
Kamepa, Y @-uonusarop,
XOJIOTUTBHUKH JIJIST XPaHCHUS
MUATATENIbHBIX CPEe U JIp.).
NHCcTpyMeHTBI 1)1 MPUMEHEHUS
METOJI0B OMOTEXHOJIOTUN PACTEHUHN
(mpenapoBajbHas UIJ1a, CKAIbIIENb,
MUHIIET, HOKHUIIBI). OCHOBBI TEXHUKU
0e30MacHOCTH MpHU padoTe

¢ npubopamu. OCHOBHBIE TTPHUOOPHI
IUIS OpraHu3aluy JJabopaTopuu
OMOTEXHOJIOTHH: aBTOKJIAB,
CyX0KapoBOH 1IKad, TUCTUILIATOP,
pH-meTp, Bechl, TamuHap-00Kc,
CTepUJIN3aTOP UHCTPYMEHTOB,
CBETOBas yCTaHOBKA, KIIMMaTH4eCKas
Kamepa, Y O-uonusarop,
XOJIOAMIIBHUKH JIJIs1 XpaHEeHUSI

IMUTATCIBbHBIX CPEA U 1P.

Buowl oesmenvnocmu obyuarowuxcs

22



Temwvl 3anamuu

4. KynbTypa KJIETOK U TKaHeu

Konuuecmeo

yacoe

OcHognoe cooepaicanue

HNHCTpyMEHTBI 1151 TPUMEHEHHUS
METOJI0OB OMOTEXHOJIOTUN PACTEHUI:
MpenapoBajbHasl UIila, CKAJIbIENb,
IIAHLIET, HOXKHHULIBI.

[TpakTnueckas pabora «KynpTypHOe
pPacTEHHE B KyJIbTYPaJIbHOM COCYJIE:
OIUIIN PACTEHUE B IPOOUPKEN.
Hccnenosarensckast pabora «Poct
YEPEHKOB PACTEHUM B BOJE C PA3HBIM
ypoBHeM pH»

Metoapl KynbTypbl KIIETOK M TKAHEH

B cenekuuu. KamrycHas KynbTypa.
KyJsbTypa KJIETOK U arperaTtoB KJIETOK.
Kynbrypa nporomnactos. [lonyyeHue
COMAaTHYECKUX THOPUIOB METOJIOM
CIUSTHUASI U30JIMPOBaHHBIX
IIPOTOIIACTOB.

Kinerounas cenexuus. Mcnonb3zoBanue
TaryIOUIMM B CEJIEKLIMH.

[IpuMepbl IpUMEHEHHUS KyIbTYP

KJIE€TOK U TKaHEH B HaY4YHBIX

Buowl oesmenvnocmu obyuarowuxcs

PackpwiBaTh copiepkaHue TEPMUHOB
Y MOHSTUIA: KAJLTyC, TPOTOIIACT,
COMaTHYeCKul THOPU, TaTIOU/I,
IITAMM.

OnuceIBaTh mporece
KYJIbTUBUPOBAHUS KJIETOK U TKaHEH
PacTeHUN U )KUBOTHBIX.
XapakTepu3oBaTh pa3HbIE ATAIbI
KYJIbTUBUPOBAHUS KJIETOK U TKaHEH
PACTEHHI U )KUBOTHBIX.

BoisiisaTe Hanbosnee 3¢ heKTuBHBIC
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Temwvl 3anamuu

Konuuecmeo

yacoe

OcHognoe cooepaicanue

UCCJIEIOBAHMSX U B PAKTUKE
pasznuunbix HUM: 3HakomMcTBO

C JINTEpPaTypOil — HAyUYHBIMU
nyOIMKaUsIMU 10 Pa3HbIM 00BEKTaM
(MUKpOOBI, pacTeHUs, >)KUBOTHBIE).
XapakTepucTrKa KIETOK,
KYJIbTUBUPYEMBIX 1N Vitro.
Mopdorenernueckue myTH pa3BUTHS
KJICTKH N Vitro.

H3BecTHBIE KOJUICKIIUN
OMOTEXHOJIOTMYECKUX OOBEKTOB —

WX pOJib, 3a/1a4U, COCTAB, IPUMEPHI
(in Vitro xoJJIeKIMK PacTeHHH,
KOJUIEKIIUU IITAMMOB
MHKpPOOPTraHu3MoB. CeMuHap

10 MPOYUTAHHOM JIUTEPATYPE,
JOKJIaJIbl 00YYarOIIUXCS).
brorexHoorus Npon3BoACTBa
KYJIbTYPBbI KJIETOK, TKAHEW U OpraHOB

pacTEeHUH.

Buowl oesmenvnocmu obyuarowuxcs

METO/Ibl KyJIbTUBUPOBAHUS KJIETOK
Y TKaHEW pacTEeHHM, )KUBOTHBIX,
MHKPOOPTAHU3MOB.
XapakTepu3oBaTh 0COOCHHOCTH
CTpoeHUS U (YHKIIUU KIIETOK

Y TKAHEN pacTEeHUH, )KUBOTHBIX,
MHKPOOPTAHU3MOB.

dopMyIHpOBaTh U OOBSICHSITH
MIPUHIIMI BBDKMBAEMOCTH, POCTA

Y PA3BUTHS KYJIbTUBHUPYEMBIX KIIETOK

U TKaHEH
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Temwvl 3anamuu

5. IlutaTenpHbIe Cpeabl

JUTs1 arpOOMOTEXHOJIOT U

Konuuecmeo

yacoe

OcHognoe cooepaicanue

[IpakTtrueckas pabora «IIporommacTs
KJIETOK).

UccnenoBarenbckas pabota
«Cy1ecTByOIHNE KOJUIEKIIUN KIIETOK
Y ITamMMoB B Poccnu U ux poJib

B Pa3BUTHUH I'€HETUYECKUX
TEXHOJIOTHUID.

HccnenoBarensckas padboTa

«I". 1. KaprieueHKO KaK réHeTHK-
HKCIIEPUMEHTATOP U OMOTEXHOJIO
Makpo- 1 MUKPO3JIEMEHTBI,
WCTOYHHMKH YTJI€BOJIOB, BATAMUHBI,
JKEJIMPYIOLIME areHThl. TUIIbI
IUTATEIBHBIX CPEIl — KUIKUE

Y TBEPIBIE.

IIutaTenbHbIe Cpenbl

I OMOTEXHOJIOTHH PACTEHUH.
Pa3paboTka HOBBIX MUTATEIHHBIX
Cpeld, B TOM YHCJIE BKIFOUAKOIINX
OMOCTUMYJISITOPHI U IpyTHe

peryasTopsl pocta. Metozsl

Buowl oesmenvnocmu obyuarowuxcs

PackpsIBaTh cojiep:kaHNE TEPMUHOB
Y MOHSTUIA: MUTATENIbHAA Cpena,
KOMITOHEHTBI TUTATEIIbHON CPEBI,
pH pactBopa.

OnuchIBaTh MPOLIECC TPUTOTOBIICHUS
MUTATEIBHBIX CPEJ U1l PA3HBIX
00BEKTOB.

XapakTepu30oBaTh MPOLIECC
MIPUTOTOBJICHUS MUTATEIbHBIX CPET

B 3aBUCUMOCTH OT BBIOPAHHOTO

00BeKTa HCCIICO0OBaHUs.
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Temwvl 3anamuu

Konuuecmeo

yacoe

OcHognoe cooepaicanue

ONTHUMM3ALNU TUTATENBHBIX CPE/I.
OCHOBHBIE KOMIIOHEHTBI TUTATEIBHBIX
cpell (MakpOdJIEMEHTHI,
MHUKPO3JIEMEHTBI, ICTOYHUKHU
yIJIepoJia, BUTAMUHBI, KEIUPYIOIINE
areHThl, PETYJIATOPBI POCTA).

YpoeHb pH nuraTenbHON cpeasl

Y €ro BIMSHUE HA pa3BUTHE PACTCHUI.
Becsl, pH-metp.

JlaGoparopnas pabota «IIutaTensHbie
Cpellbl ¥ YCIOBUS KyJIbTUBUPOBAHUS,
KYJIbTYPbI PACTUTEIIbHBIX KIIETOK

Y TKaHEN.

[IpakTrueckas pabora
«IIpUroTOBICHNE CTOKOBBIX
(MaTOYHBIX) PACTBOPOB MAKpO- U
MUKPO3JIEMEHTOB IUTATEIBHON CPE/Ib
no nponucu Mypacure u Ckyray.
[TpakTuueckas padora
«ITpuroroBieHne NUTATENBHBIX CPEN

IUIsL BBEAICHUS B KYJIBTYpY IN Vitro»

Buowl oesmenvnocmu obyuarowuxcs

Pa3nuuathk TUIIBI MUTATEIBHBIX CPEL

B 3aBUCUMOCTH OT 3aJ1a4u
KyJIbTUBUPOBAHMUSL.

CpaBHHBaTh paCTBOPUMOCTH BELIECTB
BO BpEMs TPUTOTOBJICHUS
nuTaTenbHbIX cpell. CpaBHUBAThH TUIIbI
MUTATENBHBIX CPENl B 3aBUCUMOCTH

OT UX COCTaBa.

BrisBnsaTe Hanbosiee BaxKHbIE
KOMITOHEHTBI IUTATEIBLHON CPE/Ib

Y IPOTrHO3UPOBATh 3PeKT

OT HEXBATKH KaXJ10r0

13 KOMIIOHEHTOB.

XapakTepu3oBaTh PYyHKIUU
KOMITOHEHTOB ITUTATEJIbHBIX CPE/I.
dopmyaupoBaTh U OOBICHATD
NPUHLUI KyJIbTUBUPOBAHUS PACTEHUM
Ha NUTATENbHBIX CPEIAX Pa3IMYHOTO

cocCTraBa
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Temwvl 3anamuu

6. Perynaropsl pocra Kak
dakTopsl ycnexa

OMOTEXHOIOTHUU paCTGHI/Iﬁ

Konuuecmeo
yacoe
4

OcHognoe cooepaicanue

Poct n pazButue pacTeHni.
OcranbHble 3Talbl OHTOT€HE3A.
OO611e 3aKOHOMEPHOCTH POCTa
PaCTEHUM.

OcHOBHBIE KJTacChl (PUTOTOPMOHOB
(ayKCHHBI, TUTOKUHUHBI,
ruo6epennunbl, ABK, aTunen u ap.)
U uX (QYHKIIMU Ha pa3HBIX dTanax
Pa3BUTHUSI PACTCHUS.

N3BecTHBIE TEHETUYECKUE
MEXaHU3Mbl, KOHTPOJIUPYIOIIHE POCT
Y Pa3BUTUE PACTCHUM.

OHJIOTEHHBIE U YK30TCHHbIE
PEryJIATOPhI pOCTa PACTEHUM

B IIPOOUpKE.

JlaGoparopHas paboTa
«DeHoTUNMYECKas OlleHKa pocTa

Y Pa3BUTHUS PACTCHHI B 3aBUCUMOCTH
OT Hamu4usi GUTOTOPMOHOB

B IIMTATEIbHOU cpeac»

Buowl oesmenvnocmu obyuarowuxcs

PackpbIBaTh cofepkaHue TEPMUHOB
Y TIOHATUH: (PUTOTOPMOHBI,
PETYJIATOPBI pOCTa PACTEHUM.
OnuceiBaTh IpoLece pocra

Y Pa3BUTUS PACTCHHM.
XapakTepu3oBaTh IPOLECC POCTA

Y PA3BUTHS PACTEHUM B 3aBUCUMOCTH
OT F€HOTHIIA U OKPYKAFOITUX
YCIIOBHIA.

Paznuuate QyHKIMH PEryasiTOpPOB
pocra.

CpaBHuBaTh QYHKIMH PETYIISITOPOB
pocra.

BbIABIATH PYyHKIIUU PETYISATOPOB
pocTa Mo NpeyIoKeHHbIM dhdexTam.
XapakTepu3oBaTb 0COOCHHOCTH
CTpOCHHS U (PYHKLNU PA3TUYHBIX
(UTOTOPMOHOB.

®opMynHpOBaTH U OOBSICHATH
IPUHLIKI BO3JEHCTBUSL PUTOTOPMOHOB

HAa POCT U Pa3BUTUE PACTCHUU
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Temwvl 3anamuu

/. BUOTEXHOJIOTHS paCTEHUI

Konuuecmeo
yacoe
10

OcHognoe cooepaicanue

B03M0XHOCTH TPUMEHEHUS

arpoOMOTEXHOJIOTUIA B CETIEKIIHH,

CCMCHOBOACTBC U IINMTOMHHNKOBOICTBC.

boJie3Hr 1 UMMYHUTET PaCTCHUN:

ot H./. BaBuioBa 10 COBpEMEHHOCTH.

Y cKkopeHHas ¥ TpaAuMOHHAs
CEJIEKIIUS: COKPAIlaeM CPOKH
MOJIyYEHHUSI HOBBIX COPTOB. OCHOBHBIE
METOJIbI cenieKuuu. [ 'ubpuanzamms.
®opMbl 0TO0pa. OCHOBHBIE
HaIpPaBJICHUS CEJICKIIUU: YIyUIlICHUE
YPOKANHOCTH, YCTOUYUBOCTH

K OMOTHYECKUM U aOMOTUYECKUM
dakTopam.

O310pOBJIEHNE PACTEHUN OT BUPYCOB

C IOMOILLIO METOJIOB OMOTEXHOIOTUH:

METOJIbI KYJIbTYPbI AlTUKAJIbHBIX
MEPHUCTEM, TEPMOTEPAIINH,
XEMOTEpanuu, KpuoTepanuu

Y KOMIUIEKCHOU Tepanuu. [Tomyuenue

0340POBJICHHOI'O ITIOCAA0YHOIO

Buowl oesmenvnocmu obyuarowuxcs

PackpsiBaTh copep:kaHue TEPMUHOB
U TIOHSATHM: CENeKIus,
CEMEHOBO/ICTBO, IMTOMHUKOBO/JICTBO,
MHKPOPA3MHOXEHHUE PACTCHUH,
03JIOPOBJICHUE PACTECHHUI.
OnuceiBaTh mporece
MHKPOPA3MHOXEHUS PACTCHUN,
CO3/1aHUs1 HOBOTO UCXOIHOTO
MaTtepuana Jijisi CeJIeKIIUH, 0TOopa,
03JIOPOBJICHHS PACTCHUM U MOJTYy4YEHUS
03JIOPOBJIICHHOTO MOCAI0YHOTO
Marepuarna.

XapakTepu30oBaTh MPOLIECC
YCKOPECHHOM U TPAJUIIMOHHOMN
CEJIEKIIUHN, MUKPOPA3MHOKEHUSI,
03JI0POBJIEHUS PACTCHUM.

Paznuuars MeToIbI cenekuuu,
CIIOCOOBI 03/T0POBJICHUS PACTECHUM.
CpaBHHMBATH METOJIbI CENIEKIINH,
CIIOCOOBI 03/TOPOBJICHUSI PACTEHUIA.

BriaBaars HanOonee 1 HaUMEHee
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Temuvl 3auamuu

Konuuecmeo

yacoes

OcHognoe cooepaicanue

MaTtepuaia — KixyoHen kaprodens

Y CaXXEHIIEB IJIOJOBBIX KYJBTYP.
KynbTuBHUpOBaHHE PACTUTEIBHOTO
MaTepuaja B KyJabType in Vitro:
OCHOBHBIE TPUHIIUIIBI U MOJIEIU
KyJIbTUBUpOBaHuA. Kawurycorenes,
CYCIIEH3UOHHBIE KYJIbTYPbI PACTEHUH.
MuKpopa3sMHOKEHHUE PACTEHUM.
OKoHOMUYEeCKH 3P PexT

OT BHEJIPEHUSI METOJI0B
OMOTEXHOJIOTUH B PACTEHUEBOJICTBO.
Kpuoxpanenue pacteHui.
KpuonporekTopsl.

[TocTkproOreHHast pereHepanusi.
buosornueckue cpencTna 3amnThl
pPAaCTEHUI: IPEUMYIIECTBA

U TIEPCIIEKTUBBI TPUMEHEHUS.
Tepmoc u cocyn Jlproapa ¢ KuIKuM
a30TOM, KpUOIIPOOUPKHU.
[Ipaktuueckas padbora «Pa3zmMHOXkeHUE

IIJIOAOBBIX paCTeHI/Iﬁ YECPCHKOBAHHUEM

Buovwl oesmenvnocmu obyuarowuxcs

3¢ (HEeKTUBHBIE CTIOCOOBI TTOTYICHUS
HCXOJHOTO Matepuana

JUISL CENIEKIIUU; 03/I0POBJICHUS
pacTEHU.

XapakTepu3oBaTh 0COOCHHOCTH

1 (QYHKIIUHA METOJIOB CEJIEKIIUH,
CIIOCOOOB 03/I0POBJICHUS PACTEHUH.
dopMynHpoBaTh U OOBACHSTH
MPUHLINI TPATALIMOHHON

Y YCKOPEHHOM CENIEKIUU, TPUHIUII
pabOoThI TOTO WJIKM UHOTO METO/IA

03JI0POBJICHUS PACTECHUN



Temuvl 3auamuu

HNTOI'O 110 MOYJIIO

Konuuecmeso

yacoe

34

OcHognoe cooepaicanue

Y MUKPOPA3MHOXEHUEM — IIPUMEP
MaJIMHBI (MU 3€MJISTHUKH, €KEBUKH,
CMOPOJIUHBI ).

[TpakTrueckas pabota «BBenenune
pacTeHuii B KyJibTypy in Vitro

Y TIOIJIEP>)KAHUE YUCTOM KYJIbTYPbI
HKCIUIAHTOBY.

[Ipaktruueckas pabora «Pa3mHoOXeHME
KapTodens B IpOOUpPKeE».
HccnenoBarensckas padboTa

«Kak rnosmy4aroT noTOMCTBO
BETETATUBHO Pa3MHOKAEMBIX KYJIbTYP
€CJIM HE CEMEHaMM ?»
HccnenoBarenbckas pabota
«BpIpamuBanue pacTeHUN

B IIPOOUPKE».

HccnenoBarenbckas padota «Kax
00Kbs1 KOPOBKA ypOKail criacasia —

0 COBPEMEHHBIX CIIoco0ax

OMOJIOTUYECKOM 3aIUThl PACTEHUI

Buovwl oesmenvnocmu obyuarowuxcs



IMPUJIOKEHUE. PUJIBMbI U 3AIIMCHU TEJIEBU3UOHHBIX ITPOT'PAMM

Moayab «ArpoTexXHOJIOTHM HACTOSAIero u Oyaymero». 11 kiaace

Tema 1. Buomexnono2usa KaKk HayKka

Joxymenrtanbublii GrisM Ceprest bpuneBa «Hoserii cBetr. Hukonaii BaBunos». —URL: https://smotrim.ru/video/2618068

JokyMeHTanbHbiil ¢puiabM «CemeHa, KOTopble cnacyT yesnoBedecTBo». — URL:
https://smotrim.ru/brand/69345?utm_source=search&utm_campaign=autocomplete


https://smotrim.ru/video/2618068
https://smotrim.ru/brand/69345?utm_source=search&utm_campaign=autocomplete

