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HHOACHUTEJIBHASA 3AIIUCKA

AKTyaJIbHOCTh W Ha3HaYeHHe nporpamMmel. [Iporpamma paspaboTaHa B COOTBETCTBUU C TPEOOBAHUAMU
QdenepanbHOTO TOCYJApCTBEHHOTO OOpa30BaTENIFHOTO CTaHIApTa OCHOBHOTO 0O0mero obOpa3oBaHHS,
OpHUEHTHpPOBaHAa Ha OOECTeYeHne WHANBUAYAIBHBIX TIOTpeOHOCTEH OO0yJarommxcsi W HampaBlieHa Ha
JIOCTHKCHUC TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHUS IMPOrPaMMbl OCHOBHOTO OOIIEr0 0Opa3OBaHUS C YYETOM
BBIOOpa y4YaCTHHKaMH OOpPa30BaTEIbHBIX OTHOIIEHWH KypCOB BHEYPOUHOW MEATENBHOCTH. JTO TO3BOJISIET
o0ecneunTsh eIUHCTBO 00s13aTeNbHbIX TpeboBanuii ®I'OC BO BceM MpPOCTPAHCTBE MIKOIBLHOTO 00pa30BaHUs: HE
TOJIBKO Ha YPOKE, HO U 32 €ro IpeaesiaMu.

AKTyanpHOCTh peaNn3aluy JTaHHONW MporpamMMmbl OOyCIIOBIEHAa camMOWd OCOOEHHOCTBIO TPOEKTHO-
HCCIICIOBATEIBCKOM ICATEIILHOCTH. JTa JIEATENBHOCTD JIGKHUT B OCHOBE IO3HABATEIILHOTO MHTEepeca peOcHKa,
SIBJIICTCS 32JIOTOM YMCHHSI TUTAHUPOBATH JIIOOBIC ICHCTBUS U BaXKHBIM YCIOBHEM YCIICUTHOW pean3aliud Hieh.
JtoObIe M3MeHEeHNs] COBPEMEHHOTO OOIIEeCTBA CBSA3AHBI C MPOCKTAMHU U UCCIIEAOBAaHUSIMHU — B HAyKEe, TBOPUYECTBE,
OusHece, 00IIeCTBEHHOW KHU3HU. [103TOMY BayKHBIM 3JIE€MEHTOM Pa3BUTHS JIHYHOCTH O0YYaroOIIETrocs SBISETCS
(hopMHpOBaHNE OCHOBHBIX HABBIKOB ITPOEKTHO- UCCIIEAOBATENBCKON IEATEITHHOCTH.

[IporpamMmoii mpeaycMOTpeHO (OPMUPOBAHUE COBPEMEHHOTO TCOPETUYESCKOIO YPOBHS 3HAHUM, a TaKKe
Y TIPAKTHIECKOTO OTBITa Pa0OTHI C JIADOPATOPHEIM 000PYIOBAaHHEM, OBJIJIEHIE IIPUEMaMH HCCIeI0BaATEECKOM
JeSITETbHOCTH.  MeToAbl  OpraHu3aldd  O0pa3oBaTeIbHOW W HAYYHO-MCCIIEIOBATENBCKON  JIeSTeTHbHOCTH
MpexycMaTpuBaoT (HopMUpOBaHHE y OOYYaIONMXCS HECTaHAAPTHOTO TBOPYECKOTO MBIIUICHUS, CBOOOIIBI
CaMOBBIPAXKECHUS M UHIUBUIYAJTbHOCTH CYXJACHUU.

Jns momHOrOo ydera moTpeOHOCTEW ydalMxcs B TPOTpaMMe HCIONb3yeTcs Tud¢depeHInpoBaHHBIA
MMOIXOJI, YTO CTHUMYJIMPYET YUAIIETOCHd K YBEIHMYSHHUIO MOTPEOHOCTH B WHAMBHIYaTbHOW, HHTEIIEKTYyaTbHON U
Mo3HaBaTEeIbHOM ACATCIIBHOCTH MW PA3BUTHIO HAYYHO-HUCCICAOBATCIBbCKUX HABBIKOB. HporpaMMa CTaHET
BOCTpE0OOBaHHOW B MEPBYIO OUYEPEh MIKOJbHUKAMH, KOTOPhIE HMEIOT CTOMKHA HMHTEPEC U COOTBETCTBYIOILYIO
MOTHUBALHWIO K U3YUYCHUIO MPEAMETOB €CTCCTBECHHO-HAYYHOT'O IUKJIA,CCTCCTBCHHBIM HaYKaM U TCXHOJIOT'USM.

B mosipocTkoBOM BO3pacTe ydaluecs MPOSBISIOT CBOIO 3aWHTEPECOBAHHOCTh B TOM MJIM WHOW 00JacTh
3HAaHWH, HAYYHOM HAMpaBICHWHW WM TPO(EeCCHOHANBHON JesaTenbHOCTH. Takum 00pa3oM MPOUCXOIUT
(hopMUpOBaHUE TMO3HABATEILHON M MPOPECCHOHAILHOW COCTABJISIONICH JIMYHOCTH, MOMOTaeT ydaliemycs B
onpefeNieHn:H OyIylIero >XU3HEHHOTO0 MyTH W B NPO(EecCHOHATHLHOM BHIOOpE TOCIHE OKOHYAHHS IITKOIBIL.
[TonobHoOTO pOZIAa 3aMHTEPECOBAHHOCTh CTHUMYJIHUPYET MOCTOSHHOE KEeJIaHWE IIKOJbHUKA K MO3HAHUIO HOBOTO,
PaCIIUPEHUIO U YTITyOJIEHUIO COOTBETCTBYIOIINUX 3HAHUMN, U



MOJIyYCHUIO HOBBIX B TOM UHCJIC TMPAKTUYCCKHX HABBIKOB, a TaKKe MOTHBHUPYET YydYallerocs Ha
PO OPHUEHTAITHIO.

[Iporpamma HareneHa Ha MOMOIIb PEOCHKY B OCBOSCHHUM OCHOB OPraHU3allMd M OCYIICCTBICHHS
COOCTBEHHOM MPOEKTHO-HCCIIEI0BATEILCKON JIEATETHHOCTH, a TaKKe B MPHOOPETCHHHM HEOOXOIAMMOTO OTIBITA
JUTSL paOOThI HaJl MHIUBUAYAIBHBIM UCCIICOBAHUEM MM TPOoeKTOM. [IporpaMmMa momMoxeT MIKOJIBHUKY B Oojiee
IyOOKOM HW3YYCHUW WMHTEPECYIOIIEH ero O0JIACTH €CTECTBEHHBIX HAyK, a TaKkKe B MPUOOPETCHUU BAXKHBIX
COITMANTLHBIX HABBIKOB, HEOOXOMUMBIX JUIS TPOAYKTUBHON CcOIMANU3alMid W (OPMHUPOBAHHS TPAXKIAHCKON
MTO3UITUH:

— HaBbIKa CaMOCTOSTEIILHOTO PENICHUS aKTYaIbHBIX HCCIIEIOBATCIBCKIX WM TPAKTHYSCKUX 3aj1ad,
BKJIFOUAIONIETO B Cce0s YMEHHE BUACTh M aHAIM3HPOBATH MPOOJIEMBI, HYKIAIOIIUECS B PEIICHUM, YMCHUC
JIEeTaTbHO MPOopadaThIBaTh W PEaTM30BBIBATH CIIOCOOBI PaOOTHI C HUMH, YMEHHE IUIAHHPOBAaThH COOCTBEHHYIO
paboTy HCaMOCTOSATETHHO KOHTPOIHPOBATEH CBOE MPOBIKCHHUE K JKEIAEMOMY Pe3YJIbTATY;

— HaBbIKA TeHEpUPOBaHUS © OQopMmIeHUS COOCTBEHHBIX WHIeH, oOJedeHuss WX B YAOOHYIO s
pacnpoctpaHenus Gopmy;

— - HaBbIKa YBKUTEIHHOTO OTHOILICHMS K Yy>KUM B3TJIAaM U UesiM, 0QOPMIICHHBIM B padoTax APYIHX
JOJIeH, IPYTUX aBTOPOB — BIIA/ICIBIIECB HHTEIICKTYabHOH COOCTBEHHOCTH;

— HaBbIKa MyOJIMYHOTO BBICTYIUICHHS Tiepel OOJNbIIONW ayAuTOpHel, apryMEHTUPOBAHUS U OTCTaWBaHHS
CBOEH TOYKHM 3pEHHS, OTBETOB Ha BOIPOCHI CBEPCTHHUKOB M B3POCIBIX, YOEXKIEHHS IPYIUX B CBOEH MpaBoTe,
MIPOJBMKEHUS CBOMX UJIEH;

— HaBblKa Pa0OTBl CO CHENHATM3HPOBAHHBIMH KOMIIBIOTEPHBIMH IPOTPaMMaMH, JIaOOpaTOPHBIM
000pyIOBaHNEM, TEXHHUECKUMH yCTPOUCTBAMH, OMONMMOTEYHBIMI (DOHAAMH ¥ MHBIMH PECypcaMi, C KOTOPBIMU
MOXET 6I)ITI) CBs3aHa MPOCKTHO- UCCIICA0BATCIILCKAA ACATCIbHOCTD INKOJIbHUKA.

Kpowme Toro, pabora mkojibHIKA HaJ MPOSKTOM WIIH UCCIICIOBAaHUEM OYyJIET CIIOCOOCTBOBATh M PA3BUTHUIO
€ro aJeKBaTHON CAMOOLICHKH.

BapuanTsel peasu3zannu nporpaMMbl 1 (pOpMbI IPOBeICHUSs 3aHATHIA.

Jannas mporpaMma paccumTaHa Ha paboOTy co IIKOJIbHUKaMu 5-9 kmaccoB. Ilemarory BakHee
aKLIEHTUPOBAaTh CBOE BHHUMAaHKE HE CTOJIbKO Ha KauecTBE pe3yJibTaTa MPOEKTa WM UCCIIEAOBAaHUSA, CKOJIBKO Ha
TOM, 4TOOBI yqamnﬁcsl mojry4yajl 3HaHHUd B TOM YMCJIC W 4YC€PE3 BBIMIOJIHCHHUE IMPAKTHYCCKOr'0 3aJilaHusA, Aciall
BBIBOABI M YMO3AKJIIOUECHUS Ha OCHOBAHWM CBOEIO MCCJIEIOBAHMS, YUWICS CPAaBHUBATH €r0 Pe3yJbTaThl C
TECOPECTUUCCKUM MaTCpUAJIOM U HCCIICAOBAHHUAMH APYTHUX HIKOJBHUKOB. Taxkum o6pa30M, IIKOJIBHHUK OCBOUT
OCHOBBI TIPOEKTHO-HCCIEAO0BATEIbCKON JEATEIBHOCTH M TNPHOOPETET HAaBBIK KPUTHYECKOI'O OTHOILEHHS K
MaTepuaiy.



IIporpamMma pa3zbuTa Ha MOIYJIH, KOTOPBIE MOTYT OBITH UCITOJIH30BAHBI INOO YACTUIHO, JTMOO MOTHOCTHIO.
Tax momynp «Kak »KUBOTHBIE M PACTCHUS MPHUCIIOCAOIHBAOTCS (DPBOJIOIMOHHAS JKOJIOTHS) MPEAN0IaracTcs
JUTS U3Y9eHus B 5 wim 6 Kitacce B TedeHne ogHoro roga (34 gaca B rox). Momymn «OCHOBBIPACTEHHEBOICTBAY 1
«buorexHonorusa» paccyuTaHsl Ha 68 9aCOB M MOTYT OBITh pealn30BaHbl B T€UeHUH 2-X JIeT (110 34 Jaca B TO1)
win B Tedennn | roma (68 uwacoB B rom). Bo BTopom ciydae BO3MOXHO MPOXOXKIEHHE O0OWX MOIYJEH
(«OcHOBBI pacTeHHEBOACTBa» B 7 win 8§ knacce, «buorexnomnorun» B 7 wnn 8 kiacce). AHaJOTHYHO MOAYITH
«MomnekynspHbIe OCHOBBI (PU3UOJIOTHH U (hapMaKoIOTUm» U «MOJEKyISIpHBIE OCHOBBI CEIEKIUI» PAaCCUUTAHBI
Ha 68 YacoB U MOTYT OBITh pEalM30BaHbl B TeUeHUM 2- X JeT (mo 34 yaca B rox) win B TedyeHuu | roga (68
gacoB B T0J). Bo BTOpOM ciiydae BO3MOXKHO TPOXOXKACHHWE 000oMX Monyied («MoeKysipHbIE OCHOBBI
ceneknum» B 8 Kinacce, «MoJeKysipHble OCHOBHI (PH3HOJIOTHH U (hapMaKoJIOTHI» B 9 Kitacce).

MoXHO PEeKOMEHJOBATh WCIIOJIb30BaTh MOAYIH «Kak >KMBOTHBIE W PacTeHHs MPHUCIIOCAOIMBAIOTCS,
«OCHOBBI ~ pacTeHHEBOJACTBA», «MONEKyIsIpHBIE OCHOBBI ~ CEJEKIMM» B  KAaueCTBE HEMPEPHIBHOTO
oOpazoBarenpHOro nukiaa (5-9 kmacc mo 1 wacy B Hemenro) Ui KIACCOB arpoOHMOTEXHOJIOTMYECKOU
HampaBJICHHOCTHU. MOILYJ'H/I «Kak >KMBOTHBIE U pacTCHUA HpI/ICHOCB6HI/IBaIOTCﬂ», «bunorexnogoruny u
«MonekyJsipHble OCHOBBI (PM3HOJIOTUU U (HapMaKOJIOTHW») B Ka4eCTBE HEMIPEPHIBHOTO 00Pa30BaTEIBHOTO MUKJIIA
(5-9 wiracc mo 1 yacy B HeEN0) TS KJIACCOB OMOTEXHOJIOTHYECKOTO HITH MEITUIIMHCKOTO HAMPABJICHHIA.

B3aumocBsa3br ¢ mnporpamMmoi BocnuTaHHMsA. lIporpaMma  Kypca BHEYpOYHOH JAESITEIBHOCTH
pazpaboTaHa ¢ ydYeTOM pEKOMEHIAIMil NPUMEPHON TNPOTrpaMMbl BOCIIHTAHUS, YYHTHIBAET IICHXOJIOTO-
Mearorndeckue OCOOCHHOCTH JAaHHBIX BO3PACTHBIX KaTEropuid. DTO TO3BOJSET HAa MPAKTUKE COCIUHUTDH
00yyYaroIy0 U BOCIIUTATEIbHYIO ACATEIFHOCTD TIeJjarora, OpueHTUPOBATh €€ He TOJNBKO Ha MHTEIJICKTYyallbHOE,
HO W Ha HPABCTBEHHOE, COIMAIIFHOE Pa3BUTHE peOeHKa. DTO TPOSBISIETCS:

— B IPUOPUTETE JUYHOCTHBIX pPE3yJbTaTOB peaTU3ali MPOTPaMMbl BHEYPOUHOH JeATEIbHOCTH,
HaIIeIIINX CBOE OTPAXKEHHE N KOHKPETH3ALMIO B IPUMEPHOM MPOrpaMMEBOCTIUTAHUS;

— B BO3MOXXHOCTH KOMIUIEKTOBAaHHUSI pPa3HOBO3PACTHBIX TPYIN Uil OpraHU3aluy MpoQpOpHEHTAMOHHON
JIEATEIbHOCTH IIKOJBHHUKOB, BOCIUTATEILHOE 3HAYEHHE KOTOPBIX OTMEYAETCs B NPUMEPHON Iporpamme
BOCIIUTAHUS;

— B MHTEPAKTHBHBIX (popMax 3aHATHN JJIs IIKOJILHUKOB, 00ECIICUNBAONIUX OOJIBIIYI0O UX BOBJICYCHHOCTD
B COBMECTHYIO C IEJaroroM M JPYTUMH JIEThbMH JIEATCIIBHOCTh MU BO3MOXKHOCTH OOpa3oBaHHs Ha €€ OCHOBE
JIETCKO-B3POCIBIX OOITHOCTEH, KJIIOYEBOE 3HAYCHUE KOTOPBIX IS BOCHHUTAHHS IMOMYEPKUBACTCS MPUMEPHOM
MPOrpaMMOi BOCITUTAHHUS.



Oco0eHHOCTH PadoOTHI YUYMTEJIA M0 NMporpamMMme. 3agada yIuTeIs COCTOUT B TOM, YTOOBI COTIPOBOXKIATH
mporecc Mpo(ecCUOHANBHON OPHEHTAIIMH IIKOJhHUKA, PAaCKPhIBasl MOTCHIIMAT KaXKIOTO Yepe3 BOBJICYCHHUE B
MHOT000OPAa3HYIO JeSITeIbHOCTh, OPTAaHU30BAHHYIO B pa3HBIX (popMax. [Ipu 3TOM pe3ynbraToM paboThl yUUTENS B
MIEPBYIO OYepelb SBISCTCA JTUYHOCTHOE DPAa3BUTHUE ydallerocs. JIMYHOCTHBIX Pe3yJIbTATOB YYHTEIb MOMKET
JIOCTUYb, YBJICKAsl YYCHWKAa COBMECTHOW M WHTEPECHOW MM OOOWUM JCSITEeIbHOCTBIO, YCTaHABJIMBAs BO BpPEMs
3aHATHIA JOOPOKENATEIbHYIO, MOICPKUBAIOILYI0 aTMOC(Epy, HACHIIIAS 3aHATHS IICHHOCTHBIM COJICPKAHUEM.

[TpumepHast cxema MPOBECHHS 3aHATUH 110 TPOTPaMME:

1. OGbscHeHue TeopeTHUeCKOro MaTepHaa mo TeMe.
2. TIOAroTOBKA K KCIIEPUMEHTAILHOMY 3aHATHIO, 00CYK/ICHHE 0OBEKTOB sl IPAKTHYECKOTO 3aHATHS.

3. HpOBCI{CHI/Ie MPAKTHUYCCKOro 3aHATHA — OCHOBHas 3aJa4a OCBOCHHE METOAOJIOIMH JAaHHOT'O
OKCIICPUMCHTA.

4. Ilo oxoHuanun MMPEAIOKNUTD ACTAM, KOTOPBIC 3aMHTEPECOBATIUCH JAHHBIM 3KCIIEPUMEHTOM, Pa3BUTh €TO0
B HCCJIEIOBATCIbCKUI IMPOCKT. I[J'DI 9TOr0 H606XOI[I/IMO O6CYI[I/ITI> O6’I)CKTI:I, KOTOpPBhIC YUYCHHK 6yI[€T
HCCJICA0BAaTh, COCTaBUTh IJIAHOKCIICPUMCHTA.

5. IMoMOYB YYEHHKY NPOAHATH3HPOBATH PE3YIbTATH IKCIIEPHMEHTA.
OueHuTh pe3ynbTaThl MPOEKTHO-UCCIEN0BATENLCKOM JeATENbHOCTH IIKOJIBHUKOB MOXKHO B IIpoliecce
3alIUTHl UMH CBOUX PadOT B paMKax IIKOJbHON HayYHO- IPAKTUYECKON KOH(pEPEeHLIUH.



COJIEP’KAHUE KYPCA BHEYPOUHOM JEATEJBbHOCTH

Monyas «Kak ;KMBOTHBIE H PAacTeHHsI MPUCHOCADINBAIOTCS» (IBOJTIOLMOHHAS IKOJIOTHUS) 5-6
kjaaccsl (34 yaca)

1. Mu uccieoyem ycuegvle 0o6vexkmal (6 uacos)

CBOICTBa U CTPOCHHE JKUBBIX OPraHU3MOB (CTpOEHHE KJICTKH). Bul, 0coO0b — OpraHu3M Kak ejauHas
cucteMa. Apanranmmm (mpucnocooOnenus). llorstme romeocraza JkuBoro opraHu3ma. CrocoObl  ero
MOIICPIKAHUSL.

[Nonsitve BapuaTMBHOCTH Npu3HaKa. McciemoBarenbckue paboThl «Bce nu (cuHUIBI, Oenku, Oepesbl u
T.1.) OTWHAKOBBIE? DOTOKBECTY.

OrpanudeHust Mopdonoruyeckux 1 (GU3MOIIOTUYECKUX ananTanuid. [loueMy opraHu3Mbl HE CTAHOBSATCS
OCCKOHEYHO OOJBININMHU, MalleHbKUMH, BCesaHBIM. [IpakTudueckas paboTa «CoCTaBiisieM KHHUTY PEKOPIOB
pacTeHHi U JKUBOTHBIX HAIIIETO KPash.

2. Bauanue OKpyacarouiell cpeost Ha rcuevle opzanuzmul (12 yacos)

®dakTopel  OKpyXawIilehd cpeapl (abMOTHUYECKHe, OWOTHYECKHE, aHTPONOreHHbie). I[Ipumepsl
abrnotndecknx (pakTOpoB, OKa3bIBAIOIIMX OCHOBHOE BIMSHHE Ha JKU3HEACATENBHOCTH JKUBBIX OPraHHU3MOB:
TeMIepaTypa, CBET, BIaKHOCTh. [IpakTndeckoe 3ansarue «L[BeT u Temno» (KyOWKH J1b/1a B3BECUTH, TIOJIOKUTH B
gamku [letpu Ha pasHOuBeTHYIO Oymary, uepe3 30 MUHYT B3BECHTh 3aHOBO — KTO OBICTpEE pacTasui).
[IpakTnueckoe 3ausTHEe «UTO pacTBOpsAeTcs B BoAe» (3kcrmepuMeHT «Kunkuii jom»). [IpakTiuueckoe 3aHsATHE
«duddyszus BemecTB B Bojie (pacTBOPHI)», «JBHKEHHE pacTBOPOB MO IBETKY». [IpakTHdeckoe 3ansarue «Jlen
miaBaer B Bojae (aiicOepru, 3amep3aHue BOMOEeMOB)». IlpakTmueckoe 3amsTHe «Jlem mpu 3amep3aHun
pacumpseTcs»(pa3pylieHue kKaMHs (II04Bo00Opa30BaHKe), 3aMEeP3aHUE KIIETOK).

OCHOBHBIE 3aKOHOMEPHOCTH TPHUCTIOCOOJICHHS JKHUBBIX OpPraHM3MOB K aOHOTHYECKHM (haKTopam.
[IpucmocoOnennss K OCHOBHBIM a0MOTHYECKHM (aKkTopaMm: TeMmIlepaTypa, BIaXHOCTh W cBeT. [IpakTmueckoe
3ansaTue «llly6a» (kyOuKH JibJa 3aBEpHYTh B Pa3HbIi MaTepual, B3BeCuTh). [Ipaktuueckoe 3austue «[IurMeHTh»
(MOXHOpa3AEeUTh Ha BaTMaHe Kpacurtenu u3 guomactepoBy. [Ipaktnyeckoe 3ansaTie «Kak >KMBOTHBIE TUTaBalOT
B Bojie» (DKCHEPUMEHT C IMUTIETKOH).

UccnenoBarensckue pabotel «BiwmsHue cBera (Termsia, BIaXHOCTH, COCTaBa IMOYBHI) HAa pPacTeHHS B
€CTECTBEHHBIX MJIM MCKYCCTBEHHBIX YCIOBUAX)» (Ha JOCTYITHOMMATEpHase).

3. Bsaumooeiicmeusn rcuepix opzanu3mos (4 uaca)

buoTtnueckne ¢akTopel. 3aKOHOMEPHOCTH Pa3BUTHS MEXBHIIOBBIX B3aUMOOTHOIIeHHH. Ko3Bomrorus
(XUIIHUK-KEPTBA; Mapa3uT-X035IMH) DBOJIOIHS CTpaTeruii JoObiBaHus Muiy. ConuaabHOCTh. BUIbI-BCeeHIIBI.
[lepeuenn pactenumii- Bpeaureneii. Mccnenoparenbckas padota «HabmoqeHust 32 B3aMMOOTHOIIEHUSIMHU



JKUBOTHBIX IPU JOOBIBAHUH MHUIIM (KOPMYIIKH JUIS IITHIIL, U1 TOPOACKUX HIIM CEIIbCKHUX KUBOTHBIX ). BeO-
kamepb». MccnenoBarenbckas padota «PacnpocTpaHeHrne BUOB- CHHAHTPOIIOB B HAIICH MECTHOCTH.

4. Yenogex 6 yncuznu pacmenuii u xcusomuvix? (6 uacos)

AnTponorennbie (aktopel. [IpaBma 5u, 4TO MEPBOOBITHBIC JIOAU JKWIM B TapMOHWUU C TPUPOIOH.
OnoMainiHUBaHUE U OPUPYUYEHUE KUBOTHBIX U pacTEHUH. 3a4eM cliacaTh BEIMUPAIOIIME BUJIBI, KaK 3TO JENaTh.
Kynpryprble pactenuss m mx nukwme npenkd. [lodemy BaHO WX coXpaHATh. Pa3zHooOpasme KyIbTypHBIX
pacTeHHMIi M WX 3HAYCHHE B JKM3HM 4eloBeka. KpacHas kHura Bamieit Tepputopun. Oco00 oxpaHseMmble
TeppuTopuy, 3anoBeaHuku Poccum m mupa. [Ipaktudeckas padorta «Pa3zHooOpasue KyJdbTypHBIX PACTCHUN B
BaIlleM PETHOHEY.

Uccnenoparenbckas pabota «BnusHue aHTpONOreHHBIX (DaKTOPOB Ha pPa3BUTHE pPACTCHUH B
ropoJie/HaceICHHOM ITYHKTE).

Dkckypceusi/mpaktudeckas padota «OOIIT B BalieM pernoHe — YHUKAIBHBIC 00BEKThI IPUPOIBIY.

5. Akonozuueckue nuwu (6 wacos)

buochepa — ogHa u3 BaxkHeimux obosouek 3emin. UTO Takoe «IKOJOTHYECKHUE HHUIIN» M KaK OHHU
dbopmupytorcsa? @DopmMupoBaHWE 3HAHWK TIO0 OHOPA3HOOOpPa3WI0 JKU3HEHHBIX (OpPM, TIOBEICHUECKUX
MPUCIIOCOOJICHUH, MOTU(HUKAIIMOHHAS U3MEHYHBOCTh (Ha 6a30BOM ypoBHE). PacTurenbHbie coobliecTBa U MX
TUnbl. Pa3BuTHE U CMEHBI paCTUTENBHBIX COOOIIECTB.

HccnenoBarenbckue paboThl « IKOJIOTUUECKUE HUIIN BOKPYT TeOs — omucanue (akTOpOB OKpYKarolen
cpexnbl». MccnenoBatensekue padoTsl « DeHoornyeckue HaOmoeHUD).

Moayab «OCHOBBI pacTeHHEBOACTBA» 7-8 Kiaccenl (68 yacoB)
1. Beseoenue ¢ pacmenuesoocmeo (2 uaca)
Uro-Takoe pacTEHHEBOJCTBO: OCHOBHbIE (hakTOphl BbIpaliuBaHMsA pacTeHHH. Mcropust pa3BuUTHA
arpoxumuueckux 3HaHmii (padotel M.B. Jlomonocoma, 1O. JIubuxa, byccenro, B.B. Jlokyuaera, K.A.
Tumupsizena, [1.A. Kocteruesa, JI.H. Ilpsaumankosa u np.). [Ipaktudeckas padora «bouka JInGmxay.

2. Azpomexnuueckuii Ixcnepumenm (6 uacoe)

[IpaBuna mocTaHOBKH arpodKcrepuMeHToB. [locTaHOBKa 3KCTIEPUMEHTOB C pacTeHUsIMU. BBIOOp TeMbI,
COCTaBJICHHE TUIOTE3bI, IIEJIU U 3a/1a4 SKCIEPUMEHTA MO BBIPAIIMBAHUIO PACTEHUN B KOHTPOJIHMPYEMOM CpEJIE.
KonTponu, moBTopHOCTH, MpoBeneHHe sKcnepuMeHTa. [lmanupoBanue skcnepumenTta. OlieHKa pe3yJibTaToB
skcriepuMeHTa. MccnemoBatenbckas pabota «®DakTOphl, BIMSIOIMIME HA TpopacTaHhe ceMsH (pocT
MIPOPOCTKOB)».

OcBoeHHE TEXHOIIOTUU KPYTIOTOJUYHOTO BHIPAIIUBAHUS CaJaTOB U MUKPO3EJICHU



B KOHTPOJUPYCMBIX HCKYCCTBCHHBLIX YCJIOBHAX. C60p YCTAaHOBKH [Jid BbIpallliBaHUA paCTGHI/Iﬁ B
KOHTPOJIMPYEMBIX YCJIOBHUAX.

3. Ponb xumuueckux snemenmos ¢ numanuu pacmenuii (20 uacos)

Bona. PactBop. BeITskka. AHHOHBI, KATUOHBI, 3JIEKTPOIIPOBOIHOCTE U pH pacTtBopa. Pons xumuueckux
3JIEMEHTOB B IMTaHWM pacTteHuil. [loydeHne nuTaTebHBIX BemecTB pacTeHmsIMe. [IpakTrdaeckas padora
«CxeMBbI MUTATEeNLHBIX PACTBOPOB. Pacuerio3 ynoOpeHuit Iuisi MUTaTeIbHBIX PACTBOPOBY.

Yao0peHus: oOpraHWYecKHe, MHUHEPAIbHBIC, MUKPOOHOJIOTHMUYECKHUEe. THIBI TUTAHUS PACTECHHM.
BoznymHoe m mMuHepanpHOE (KOpHEBOE) NMHUTAaHWE pacTeHWH. TpPaHCIOPT MUTATENBHBIX BEIIECTB PACTEHUIL:
BOCXOJAIINI W HUCXOASIUN TOK. BaxxHeimue kanmitable, ¢pocopHbIe U a30THBIE YIOOpPEHHs, X CBOWCTBA.
[Ipocteie u cnoxueie ynoopenus. [IpakTuueckas pabora «llpaBuna cmemmuBanus yaoopenuid» [Ipakruyeckas
pabota «lluTanue pacTeHwiA: TEXHOIOTHS IPUTOTOBIIEHHUS MUTATENBHBIX PACTBOPOB IS PA3HBIX KYIBTYPY.

PocT u pa3BuTHE pacTeHHMIA: ITANBl OHTOTCHE3a, (PAKTOPHI, BIMSIOIIAE Ha POCT PACTCHUN: CBET, T'YCTOTa
MoCaioK, MuTanue, cyocrpar. [IpakTuyeckas paboTta

«MOHHMTOPUHT MUHEPAJIBHOIO TUTAHUS PACTCHUID).

Oco0eHHOCTH MUTaHUs PaCTEHU a30TOM. A30T M €ro 3Ha4eHHE B )KU3HH pacTeHuil. DopMbl a30Ta U UX
MIpeBpalleHye B TIOYBE.

Ucrtounnku pochopa ams pactenus. 3aaueHune Gocopcoaepxammx coeTnHeHNH B KieTke. Poib
MaKpO3IPTUYECKUX CoeAMHEHHH Pochopa B IHEPreTHIECKOM OOMEHE.

Bnusinue xanus Ha pu3nyYecKre CBOWCTBA MPOTOIIa3Mbl, HAa (PEPMEHTHI YITIEBOJOPOAHOrO 0OMEHA,
CHHTE3 OEIKOB U ap. Ponb xanus B nmogACpKaHu NOHHOT'O OajaHca B TKaHAX, B IIpoHecCax CaMOpCryIAInuu.

PerynsaropHas u cTpyKTypooOpa3zoBaTenbHasi pojib Kajblus. Y4acTHe B 00pa30BaHUH KIETOYHOM
CTCHKH, MOAJCP)KaHUM CTPYKTYPbl MEMOPaH U PETYJIILUS UX IPOHULIIAEMOCTH.

3HaueHue MarHusi B MeTaboIM3Me pacTeHrui. Marauii B coctase XJa0poduiuia, CX0JICTBO XJIOpOpHiLIa U
reMorjioOHnHa KaK CBUAETENbCTBO €ANHCTBA OPraHMYECKOI0 MHPA.

Cepa 1 ero OCHOBHBIE COEIMHEHUS, X POJIb B CTPYKTYPHOIN OpPraHU3aluy KJIETKH, Y9acTHE B
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUAX.

MuxpoanemeHTsl. [IpencraBnenus 0 pojau MUKPO3JIEMEHTOB B MeTabonu3me pacteHuid. OcoOeHHOCTH
MOCTYIUIEHUS] MUKPOJJIEMEHTOB B pacTeHUs. CHHEpPIru3M HaHTarOHW3M JIEMEHTOB [TUTaHMsI PaCTEHUH.

Pacturenpnas JUAarHoCTHKa U METOAbI I/II[eHTI/I(bI/IKaHI/II/I He):[OCTaTKa/I/I36BITKa DJIEMECHTOB IIUTaHUS.
IIpaktuueckas padora «PacTuTenpHast JUarHOCTHUKAY.

Uccnenosarennckas pabora «OnieHKa COCTOSHUS KOMHATHBIX PaCTeHHH, PACTEHUH Ha IIKOIbHOMN
TEPPUTOPHUH, YCTAHOBKA MPUYNH NATOJIOTHIYECKUX COCTOSHUHN (TIpH



HaJIYUN)».
HccnenoBarenbckas pabora  «Orenka BITUSTHUS Pa3IYHBIX 3JICMEHTOB Ha
COCTOSTHUE PACTCHUH (COCTABIICHHE PA3IHMYHBIX TIOJTKOPMOK ).

4. Pezynamopui pocma pacmenuii. 3awguma pacmenuii (4 uaca)

[Monstne o perynsatopax pocra pacteHud. CTUMYIATOpPBI pocTa — (QUTOrOPMOHBI (AyKCHHBI,
ruO0epeINHbI, IUTOKHHUHEI ). UHrHOUTOPHI pocTa pacteHuit: 1. mpupoaapie(abcn3oBas KUCI0Ta U HEKOTOPHIE
(deHONMBHBIC BelIeCTBa (MKyMapoBasi, KOpWUYHAs, CATUIWIOBAas K-Thl), 2. CHHTETUYECCKHE (MOpP(AKTHHEI,
peTapaanThl, nedOJIMaHThl, JACCHKAHTHI, repOuIuabl). DUTOMOHUTOPUHT W OIEHKA COCTOSHUS PaCTCHUH.
CoBpeMeHHbIe crOcOObI MoOHUTOpWHTA. [IpakThudeckas pabora «DUTOMOHUTOPUHT W OIEHKA COCTOSHHS
pactenuii. CoBpeMEHHBIE CIIOCOOBI MOHUTOPUHTY.

UccnenoBarenbckas pabota «BiusHue reTepoayKCHHA Ha MpopacTaHue (POCT HA pa3HBIX CTAIHSIX, B
Pa3HbBIX YCIOBUSX) PA3INIHBIX PACTCHHI.

3amuTa pacTeHHI OT BpenuTeNeii: oOcCHOBBI Onometona. [lpaktrnyueckas padbora

«/HCekTapuu: npaBwiIa U yCIOBUS PA3BEICHUS MIOJIE3HBIX HACEKOMBIX).

5. Boomuas, necuamas u nousennas Kyibmypbl, UX HPUMEHEHUEe 6 GbLIPAU{UGAHUL PACHEHUIL.
Duzuonozus pacmenuii (8 uacos)
Bonnasi, mecuanasi U MOYBEHHasl KyJbTYpPhl, X NPHUMEHEHHE B BhIpalMBaHuu pactenuil. [IpoBenenue
BOJIBI B KOpHe 1 cTebie pactenuit. [Ipaktudeckas padbora

«KopHeBoe maBiIcHUEY.

BoaHblil pexxuM pacTeHUil: CTpoeHHE yCThUL: (DAKTOPbI, BIMSIOLINE HAa UX PACKPBITHE M 3aKPBITHE.
3HayeHHE MEXaHW3Ma peTyISUH HWCIapeHus Biaru pactenueM. [Ipaktudeckas pabota «lIpuroropnenue
IpernapaTa yCTbUIl METOJIOM CJICTIKa».

HUccnenoBarenbckue paboThl: «BiusHue ycaoBuil conepKaHus pacTeHUH Ha KOJIUYECTBO YCTHHUID.

doTocuHTE3 — YHUKAIBHBIN Tpoliecc pacTeHuid. TemHOBass u cBeToBas (a3l GoTocuHTe3a. 3HAYCHHE
(doTocuHTE3a JJIs )KUBBIX OpraHn3MoB. [IpakTiuueckas pabora
«DyHKIHMOHANBHAS TUarHOCTHKA PACTEHUH 0 aKTHUBHOCTH XJIOpoIutacToBy» MccnenoBarenbekas padbora
«Ompenenenne xjopopmwmuia A u b, oueHka QOTOCHHTETHUYECKON aKTUBHOCTH PAacTeHUH M (aKTOpPOB,
BIIHMSIIOIINX HA HEe».

@akTOpsl POCTa PAaCTEHUM: BO3AyX M a’pauud. Ilon3eMHOe IbIXaHUE PAaCTEHUM: COCTAB IOYBEHHOI'O
BO3/1yXa, ra3oo0MeH. ['a3000MeH npu OecrioyBeHHOM BbIpamuBaHuu. [IpakTuueckas padota «Aspanusa, CO2 u
02. [pixanue pacteHuit». Ilpaktuyeckass pabora «JlpIxaHue pacTeHUH: OIICHKA WHTEHCHUBHOCTU JIbIXaHHS
pacTeHUITN TJI0JI0BY.

HUccnenoBarenbckue pabotel: «BiusiHIE criocoba BeIpaluBaHus (COcTaBa MUTATEIBHOW CMECH, CXEMBbI
BHECEHHS) HA POCT U PAa3BUTHSI PA3JIMUHBIX PACTCHUI.



6. Kynsmypusie pacmenus. Cospemennvie acnexmut cenexyuu (20 4acos)

Kak 4demoBek cranm wucmonb3oBaTh pacTeHuss? CBs3b pa3BUTHS IUBWINM3ALKMU 4YeJOBEKa U
onoMamiHuBaHus pacteHud. [lomectukanusa. uckyccus «JlomecTukanusi, BCe JM PAacTEHHs] U JKUBOTHBIE,
KOTOpBIE JKMBYT PSAZOM C YEJOBEKOM MM OAOMAIIHHBatOTCA? MOXHO JIM CUMTAaTh TapakaHa OJOMAalTHEHHBIM
KUBOTHBIM ?»

HacnenctBeHHOCTh M H3MEHUYMBOCTHh — OCHOBHBIE CBOMCTBA >KMBBIX OpPraHu3MoB. MI3MeHUnBOCThE. Bupl
n3MeHYMBOCTh. [lpakThueckas pabota «MoaudukanuoOHHAsS W3MEHYMBOCTH (JIUCThS, HWTOJKH C OJHOTO
TIEpeBa)y.

I'en — MaTepuanbHBI HOCHUTENb HACIEACTBEHHOCTM M HW3MEHUYMBOCTU. HYKIECHHOBBIE KHCIOTHI.
Jlokanu3anusi reHeTHYecKoro Martepuana B kinetke. Jlenenue knerok. Pemnmukanus JJHK. OcHoBHas norma
MouteKyIsipHO# O6nonornu. Tpanckpuniws. Tpancmsmus. Myrtanuu. [Ipaktraeckas pabora «I'eH — HHCTPYKIUS
Mo cOopke KIIeTKU (Ha Oucepe wiu KOHCTpyKTope)». [IpakTrueckas padota «MyTtarus Ha Oytepopoae (Jro0oit
00BEKT W3 TpensIaymeli paboThl, Iie M3MEHEHHe WHCTPYKIHWH TNPUBEAET K HM3MEHEHHIO BHEIIHErO BHA
00BEKTa)».

O¢ddekr OyTHUIOUHOTO TOpJBIINIKA M TEHETHYECKOe pa3HooOpasue. UTo Takoe reHOaHk? 3adeM
COXPaHATh TEHETHYECKHe pecypchbl pacTeHuii? OCHOBHBIE CHOCOOBI COXpaHEHHS TEHETHYECKHX PECYPCOB
pactenuii (ex situ u in situ).

3nauenue pabor H.M. Basunosa. 3akon TOMOJIOTHYECKUX psAoB. LleHTphl
NIPOUCXOXKICHUA KYJIBTYPHBIX pacTeHui HMWM. BasunoBa u ILLM.  Xykosckoro.
[Tpaktudeckas pabora no rpynmnam «OTKyJa Ha HalIUX CToNax QPYKTH/0BOIIH/31maKu». OCHOBHBIC
METOMbI CEJICKLIUU. I'uGpunuzanms. Dopmbl otOopa. OcHoBHbIE

HaTPaBIICHUs CENEKINH: YIy4llIeHHe YpOKalWHOCTH, YCTOWYMBOCTH K OMOTHYECKHM MaOHOTHYECKUM
(hakropam. [Ipaktuaeckas padbora «BripamuBaem ropox. Kak mposectu

CKpEILMBaHUE Y TOPOXa».
Ectb 11 sxu3Hb B mpobupke? bruorexHonorus KylbTYpHBIX pacTeHuid. McciaenoBarensckas pabora
«BolpamyBanue pacteHuid B IpoOupke» (MOXKHO BOCIOJB30BATHCS — PE3yJIbTaTaMHU NpEeAbLTY X
JKCIIEPUMEHTOB 110 COCTABIEHUIO TUTATENBHBIX PACTBOPOB JJIsl PACTEHUH).
Kak denoBex MoxxeT MomuduuupoBarh pacteHus? ['eHeTmueckoe peaaktupoBanue. CoOBpeMEHHBIC
MOJXO/Abl M JOCTIDKEHHS TCHETHUECKOTO peJakTHpoBaHMs pacteHuid. [Ipaktudeckass paborta «['eHOMHbIE
HOXHHUIIBI (MoieupoBanue pabotsl cuctembl CRISP-Cas).

1. Pacmumensnas npodykyus. (8 uacos)
Hanzemusbie u mog3emubie opransl pacteHuil. [loder n BumonsMeneHHbIH oderpacrenuii. CriocoObr
Pa3MHOXKEHUS PACTCHUM.
ITousiTne 0  KadecTBe MIPOTYKTOB MTUTAaHUS. [TpoGiembl KOHKYPEHITUU
OTEUYECTBEHHBIX MIPOJIYKTOB IMUTAHUS C UMIIOPTHBIMU. JIOTUCTHKA TOCTaBKH U CPEACTBa



coxpaHeHHUs NpoAykToB muTaHus. IIpaktudeckas padota «llpemensHo momyctumble koHIeHTpanuu (I1IJIK) u
METOABI KOHTPOJISl 0€30MaCHOCTH PACTHTENBHBIX MTPOLYKTOB MUTAHUSD).

Mukpo3eneHb: TONE3HOCTh W TexHonorus. HMccrnenoBatenbckas pabora «OueHka KayecTBa
BBIpaIllEHHON MUKpO3eneHn» (100 cBOs, TMOO0 U3 MarasuHa).

Xumudecknid aHanu3 npoaykiuu. OcHoBel criekTpodoTtomerpun. [loreHnnomeTtpusi. XpomaTtorpadus.
[IpakTuueckass pabotra «MeToApl OIEHKHM KauecTBa PACTUTENBHOM MPOAYKIHMH: XpaHEHHE M COXPaHHOCTh
MMUTATEIHFHBIX BEMIECTB» (TI0 JOCTYITHOMY 000PY/I0BAHUIO).

Hccnenosarenbckas padota «Onpeaenenne Butamuaa C MeToJOM 00paTHOrO TUTPOBAHMS B IJIOJAX Ha
pa3HOM cpoke (crmocobe) XpaHSHHUD).

Moayas «buotexnosiorus» 7-8 kiaacceol (68 yacon)
1. Buomexnonozun (4 uaca)

[lonsate OwoTexHONOTMH. 3a4eM 4YENOBEKY OHOTEXHONOTMH, B 4YeM HUX MPEHMYIIECTBO IIepen
XUMHAYECKUM cUHTE30M. OCHOBHBIE 6I/IOO6T>CKTI)I 6I/IOTCXHOHOFI/II/I§ IMPOMBIINIJICHHBIC MUKPOOPTaHU3MBbI, KJIICTKU U
TKaHU pacTeHHi, KMUBOTHBIX M UYeloBeKa, Ouokaraimmuzatopsl. [Ipaktudeckas pabora «[Ipumepsl nmpuMeHeHHs
OMOJIOTHYECKUX OOBEKTOB B TBOCH KU3HUY.

Ceippe 11 OMOCHHTE3a M OLEHKa ero Ouonoruueckoid neHHOcTH. OCHOBHbBIE MCTOYHUKHU YTIIEPOZa,
azora, (ocdopa, mukposnmementos. McciaemoBaHue HOBBIX HCTOYHHKOB CBHIPbsl (BKIIOYAs BOMPOCHI €T0
MpenBapuTeNbHON 00paboOTKM), pa3pabdOTKa HOBBIX MHTATENBHBIX Cpel, B TOM YHCIE BKIFOYAOIIUX
OMOCTUMYJISTOPBI W JPYTHe 3JIEMCHTHI YINPABJICHUS W ONTUMHU3AIMH TIPOIECCOB OMOCHHTE3a. MeTo/bl
ONTUMH3ALUHUIIATATEIbHBIX CPELI.

2. Muxkpoouonozus (12 uacoes)

[lomokeHne TPOKAPHOTOB B CHUCTEMe opraHudeckoro mupa. CrTpoeHHe OakTepHadbHOW KIIETKH.
Knaccudukamms 6akrepuit. Mopdonorus 6akrepuii. IIpocTeie U CIIOXXHBIE METOIBI OKpPAIIMBAHUA OAKTEPHIil.
Owusnonorust OakTepwil: NUTaHWE, JAbIXaHHE, POCT M pPa3MHOXKEHHE. 3HAKOMCTBO C JOMEHOM Apxed
(3kcTpeMouIBHOCTE, 0COOEHHOCTH cTpoeHMs KieTkH). JlaboparopHas pabdota «PUKCHPOBAaHHbBIE IpenapaThl
Oaktepuii. Omnpenenenue (QOpPMBI TPEIIOKEHHBIX KYJIBTYp MHKPOOPTaHM3MOB, HCIONB3Ysl MPOCTOW METOJ
okpacku» JlabopatopHas paborta «OnpeneneHne TUNA KJIETOYHOW CTEHKHM METOJIOM OKpaIlMBaHUS 1o I'pamy»
(TIpy HANTMYMK PEaKTHBOB).

MonouHokucnoe u cnuproBoe Opokenue. DotoTpodHbie 1 XxeMoTpodHble Oakrepun. KunHetnmueckoe
ONMCAHHE TIpollecca POCTa MHUKPOOPraHM3MOB. OKCIIOHEHIMalbHAs Mozedb pocTta. KuHetnka rubenu
MUKpoopranu3moB. JlaGoparopHas pabora «[IpuroToBneHue NPHMIKU3HEHHBIX IPENapaTOB MOJIOYHOKHCIBIX
OakTepuii».



[Tatorennsie OakTepun. YyMHast manodka ¥ yepHasi CMepTh, OOTYIHM3M, CTOJIOHSK, TyOepKyae3. Uctopus
00pBOBI ¢ OakTepHaAIbHEIMU HHbEKIIIME. JJaGopaTopHas padoTa
«IloceB cmbiBa ¢ pyk Ha yamku [letpu». JlabopatopHas pabora «Bpinenenue 4ncTod KyJabTyphl OakTEepH.
Meron pa3BeneHuii. MeTon wWcromaromero mrpuxa». JlabopatopHas pabora «Mopdororudeckas
XapaKTepUCTUKA BBIIEIEHHON YHCTON KyIbTYphl: XapaKTepUCTHUKa KOJIOHHUHU, (hopma OakTepuil, THUI KIETOYHOMH
CTEHKH.

BoifHa OecKOHEYHOCTH: AaHTHOMOTHKH TPOTHB OakTepuil. MeXaHW3Mbl IEeHCTBUH aHTHOHMOTHKOB.
MesxknerouHas KomMMyHHKanusi Oaktepuil. UyBcTBo kBopyma. JlabGoparopnas pabota «CpaBHeHHE pocTa
MHKPOOPTaHW3MOB Ha dYamke 0e3 W ¢ Jo0aBicHHS aHTHOMOTHKOB» lccnemoBarennckas pabora «llowmck
MHUKPOOPTaHM3MOB 00JIaIal0IINX aHTATOHUCTUYECKOH aKTUBHOCTBIOY.

[Ipumenenne  OakTepuil  uenoBekoM. KuHeTmueckoe  omucaHue  OHWOCHHTE3a  MPOAYKTOB
MUKpoopranu3smMaMu. bakrepuu, KoTopele MOTYT pasiaraTh IUIacTUK. MccnenoBarenbckas paborta «Beinenenue
MOJIOYHOKHUCITBIX OaKTEepHid, HCCIEOBaHNE NXAKTUBHOCTI.

MuKpoopraHu3Mbl B arpoOMOTeXHONOTHH. MICKyCCTBEHHBIE acCOIMAIMU PACTEHUHC MUKPOOPTaHU3MaMH.
Uccnenosarennckas pabota «Beiaenenne OakTepuii MONE3HBIX UIA PACTEHUI.

3. dykapuomuueckue opzanuzmul 6 Guomexnonozuu (niecnesvie 2pubnl, Opoxcicu, eodopociu) (12
uacoes)

IInecHeBbIe TPUOBI TPOAYIIEHTHI OMOIOTHYECKH aKTUBHBIX BEIIECTB.

OO0mass xapakTepUCTUKA JPOXOKEH CaxapoMHUIETOB. VICTOpUS UCIOJB30BaHUS JPOAOKEH B
TpaI[H].[HOHHOfI OMOTEXHOJIOTHH. TeXHOIOTHHU BUHOACIUA H XJIC6OHC‘ICHI/I$[, CIICUAaJIM3UPOBAHHBIC pPaChl
npoxokei. Merabonm3m apoxokei. Peakuus crimproBoro 6pokenns. Jlabopatopras pabora «l[lomcuer kimeTok
npoxokeld B kamepe [opsieBa». JlaboparopHast pabora «OOHapykeHHE MPOAYKTOB CIIHPTOBOIO OpOXKCHUS:
STHJIOBOTO CIHUPTa M YTIEKHCIOro raza». [lomydeHue BTOPHYHBIX MeTabOIUTOB B JApoxokax. Jpoxokum Kak
MpoayLeHTh OnoToruwB. [lomydeHue neneBsIx OENKOB B APOXKKAX.

OCOOCHHOCTH BETeTaTHBHOTO W IIOJIOBOTO PAa3MHOKEHUS Y JIPOXKIKEH, 3HAUCHHE M3YYCHHS MHUTO3a U
LIUTOKWHE3a I ONTHMHU3AINN IPOLECCOB KyJIHFTUBUPOBAHUS APOMXOKEBBIX IITAMMOB, TMOHUMAaHHUS TPUYHH
MATOreHHOCTH JPOXOKed M rpu0oB, MOWCKA MUIICHeW (DYHTHIMIOB W pa3pabOTKHW HOBBIX JIEKAPCTBEHHBIX
npenapatos. JJabopaTopHas pabora «HabmroieHre pa3MHOXKEHHUS IPOXKIKEBBIX KIETOK». [IpakTryeckas paboTa
«ITomy4yenne TBOpora u kedupa Ha OCHOBE MOJIOYHOKHCIBIX OakTtepuit». lIpaktndeckas pabora «OCHOBHBIE
BUJIBI KBaca U UX XapaKTePUCTUKA
«/IpooKd 1 MOIOYHOKHUCITBIE OaKTeprH, IPUMEHSIeMbIe JIJIs TIPOU3BOJICTBA KBaca». [Ipaktuueckas pabota
«CpaBHUTENBHBIN aHANW3 Pa3BUTHUS JNPOXOKEH B a’pOOHBIX M aHAdIPOOHBIX ycnoBwsx».  lIpakTudeckas
pabora «MeTOo/IbI OIIEHKH CBOWCTB



xJIeOoTeKapHbIX Jpoxikeid. OCOOEHHOCTH MPUMEHEHHsSI MPECCOBAHHBIX, CYIICHBIX U MHCTAHTHBIX JIPOMIKEH.
Uccnenosarensckas pabora «BnusHue (Qunko-xumMudeckux (aKTOpPOB Ha Ka4eCTBO OMOTEXHOJIOTHYCCKOU
MpoAyKIwH (KBac, Keup, ChIp, XIed u ap.)».

Bonopocian — mepcneKTHBHBIN OOBEKT JI NMPOU3BOJACTBA O€iKa M yIJIeBOJOB. bHoTexHOIOTrHYeCKHe
METO/IbI OYUCTKH TBEPABIX, KUJKHX OTXOJOB U ra3000pa3HbIX OTXOMOB Mpou3BoAcTB. CTouHbIe BOJBI. CXEMBI
OYUCTKH. BHOQWIBTPHI, a’pOTCHKH, METAHTCHKH, OKCHUTCHKW. AKTHUBHBIH WJI W BXONAIIME B HETO
MUKpOOpraHu3Msl. Mcrnonbp3oBanne BoIOpOCiieii B OUHCTKE CTOYHBIX BOA. VcciienoBarenbekas padboTa

«Bnusane ¢puznko-xummdecknx Gaxtopos Ha poct Bogopocau (Chlorella vulgaris)».

4. Hacnedcmeennan ungpopmayusn (8 uacos)

HacnenctBeHHOCTh M H3MEHUYMBOCTHh — OCHOBHBIE CBOMCTBA >KMBBIX OPraHu3MoB. MI3MeHunBOCTh. Bubl
n3MeHYnBOCTh. [lpakTHueckas pabora «MoaudukanrnoHHass W3MEHYHBOCTH (JIUCTBS, WTOJNKH C OJHOTO
JIepeBa)».

I'en — MaTepuanbHBI HOCUTENh HACIEJACTBEHHOCTH W W3MEHUYMBOCTA. HYKIEWMHOBBIE KHCIOTHI.
Jlokanuzanusa reHetTudeckoro Mmarepuana B kierke. Jlemenue kiuetok. Pemnmukaums JJHK. OchHoBhas gorma
MoneKyJsipHol Ouonoruu. Tpanckpunuus. Tpancnsauus. Myramuu. [Ipaktudeckas padora «['eH — HHCTPYKIHs
o cOopke KIeTKH (Ha Oucepe mim KOHCTpykTope)». [IpakTudeckas pabora «Mytauust Ha OyTepOpone (1000
O0BEKT W3 TpesIaylieil padoThl, Ile W3MEHEHHe HWHCTPYKIHUW TMPUBEAET K HM3MEHEHHIO BHEIIHErO BHJA
00BEKTa)».

5. Bupyconozus. (6 uacos)

IlonoxxeHnue BUPycOB B cUCTeME OpraHndeckoro Mupa. CTpyKTypa U XMMHYECKUI COCTaB BUPYCOB.
Knaccudukanus Bupycos. Penponyknus Bupycos. [IpocMoTp nokymeHTansHOro ¢puiibMa 0 BUpycax.

Bupychl - Bo30ynuTenn nHQEKIMOHHBIX O0ose3Heit. OHKOBHUPYCHI. bakreprodaru: cTpoeHHe, CBOHCTBA,
npumenenue. [lpaktudeckass paborta. «Meton pasBenenmid» [Ipaktmueckass pabota. «TurpoBaHue
OaxTeprnodarosy.

buonornueckue MeToap1 60PHOBI C BUPYCAMH.

6. I'ennasn UHIICeHepus u Ouomexnoao2uu. (8 uacos)
OcHoBbI TeHHOH nHxeHepud. Bekropa. Crnenuduyeckue Gpepmentsl 6akrepuil. [IpakTnueckas pabora
«OHJIOHYKIIea3bl PECTPUKIHH (paboTa ¢ HyKJICOTUIHBIMUIIOCIIEAOBATEIBHOCTSIMHU Ha Oymare)».
Buotexnonoruu npoaykiuu O0enKkoB B OaKTepHalbHBIX KyJIbTypax. JoCTIKeHUs] TeHHOW MHXKEHEPHH U
OMOTEXHOJIOTHH.

CRISPR/Cas — cucreMa aganTHBHOIO HUMMYHHTETa OaKTEpHUil U apxei.



[Ipaktnueckas padota «I ennsle HOxHULEBI - CRISPR/Cas (MonenupoBanue Ha Oymare)»I MO. Metost
nomydeHust  MO. Urpa-nuckyccust « Bemrpaii rpaHT Ha co3/1aHue

I'MO».

1. Buomexnonozuu ¢ »xcueomnogoocmee (8 uacos)

JloMecTukaiusi OCHOBHBIC JIOMAIIIHUE >KMBOTHBIC; COBPEMCHHBIEC 3KCICPUMEHTAX IO JOMECTHKAIIMH
YKUBOTHBIX (JTUCHIIA, HOPKA H JIp. — SKCIIEPIMEHTHI HAyYHO! MIKOJIBI akazemuka bensesa). uckyccus
«JlomecTukanusi, Bce I pacTEHUs M KUBOTHBIE, KOTOPBIE KUBYT PSIOM C YEIOBEKOM MM OJOMAITHUBAIOTCS?
MO>KHO 7T CYUTATh TapaKaHa OJJOMAITHCHHBIM KUBOTHBIM?».

CoBpeMEHHBIC METOJbI B JKUBOTHOBOJICTBE: TPAHCIUIAHTANUS 3MOPHOHOB, XWMEPHBIC MHBOTHBIC,
kiorupoBanue. [Ipaktndeckas padbora «MeTonrka KIOHUPOBaHUS (MOAETHUPOBaHKE Ha Oymare).

OcHOBHBIC 0O0JIC3HH KMBOTHBIX W POJb MATOTCHHBIX MUKPOOPTraHU3MOB U TAPa3UTOB B Pa3BUTUU
3a005eBaHUil JOMAITHUAX )KHBOTHBIX 1 OCHOBHBIX Mepax O0pbOBI C HUMI; POJIb ITOJIE3HBIX MHKPOCHMOHWOHTOB B
OpraHM3Me JKUBOTHBIX. llojoxuTenpHOe W TO0OOYHOE (OTPHIATENBHOE) BO3JCHCTBHMM aHTUOMOTHKOB Ha
OpPraHM3M B XOJI€ JICUCHUS KMBOTHBIX; IC]IM U 3aJaud BETEPUHAPHU. BUOTEXHOJIOrUsI KOPMOBBIX MpENapaToB.
[IpakTnueckas pabora «CocTaBleHHe palMoOHa MUTAHHUA >KHBOTHOTO, pacdeT pacXxoJO0B Ha COJEpKaHHE».
Hccnenoparennckas padora «OlieHKa Ka4eCTBa MOJIOYHOUITPOTYKIIHI.

8. Buomexnonozuu ¢ pacmenuesoocmee (10 uacos)

OcHoBHble MeTOAb! ceneknuu. [ubpunnzanus. opmel ot6opa. OCHOBHBIE HANPABICHHUS CENEKITUH:
YIIYYIICHUE YPOXKAHHOCTH, YCTOWYMBOCTH K OMOTHYECKUM M a0roTHYeCKUM (akTtopaM. [Ipaktudeckas padora
«BsIpamuBaem ropox. Kak npoBecTH CKpeIuBaHuE Yy TOPOXa».

OCHOBHBIE MTOIXOABI CEJIEKIUH U OMOTEXHOJOIUU KyJIbTYpHBIX pacTeHui, | nOpuanzanus, otaaneHHas
ruOpuau3annsi, HUCKYCCTBEHHBIH  OTOOp, rerepo3uc, TpaHcopmamus, MyTareHe3, TI'€HETHYECKOe
penaxkTtupoBanue). Mcropus cenexkuuu B Poccun u mupe, HCTOpUS Pa3BUTHS BAKHEHIIUX COPTOB KYJIBTYPHBIX
pacTeHuu.

Kak wdenoBek MoxxeT MomuduuupoBarh pacTeHusi? ['eHHas wHkeHepust pacTeHuil: UYro Takoe
TeHETHUEeCKasi MHKeHepHs pacTeHuid. TpaHcreHHble pacTeHus. Metonsl nonyuenus. OOpa3oBaHue onyxosien y
pactennii. ArpobaktepuanbHas TpaHchopmarus: Ti-masmunsl. ['ensr T-/IHK. MonekynspHo-reHeTHUECKHE
MeXaHU3Mbl TpaHchopmaiuu. [eHerudeckoe penaktupoBanue. CoOBpeMEHHbIE MMOAXOAbI M JAOCTHKECHUS
TeHETHUYECKOTO peIakKTUPOBaHus pacteHuil. [IpakTiuueckas pabora
«['eHOMHBIE HOKHHIIBI (MOJIeTMpoBaHue paboTel cuctembl CRISP-Cas).

EcTb 11 sx13Hb B TpoOupke? BHOTEXHOIOTHS KyJIbTYPHBIX PACTEHHIA.



Uccnenosarennckas pabota «BripamuBanne pacTeHU B TpoOHpKe (MOXKHO BOCIIONIB30BATHCS PE3yIbTaTaMHU
NpEABIIYIINUX SKCIEPUMEHTOB IO COCTABJICHUIO MUTATENBHBIX PACTBOPOB ISl PACTCHUMN )».

Moayab «MoJiekyJisipHbIe 0CHOBbI (PU3HO0JI0THH U (papMaKoJoruu» 9 Kiacc
(68 uacoB)

1. @usuonozuuecrkan xumusn. (20 uacos)

Brenenune. buorennsie smementsl: opraHoreHel: O, C, N, H. AxrtuBHBIC (HOpMBI KHCIIOpOdA, HX
MIOJTy4YeHUE, HEUTpaIu3arysl.

MakposJeMeHTHI: TPOIEHT COAEpP)KaHWS B OpTaHW3Me, BBITIONHSAeMas (QYHKIHS, COAEpPKaHHWE B
npoaykTtax nutanus. Ca2+ - cBs3bIBarOIIUe OCTKH, ACTIOHUPOBAHME KallbIUA, PETyJSHS YPOBHS KalblHi B
OpraHm3Me: TOPMOHBI IToYeK. Mg — cTpoeHme XJIopoduilia, ero akTHBAIHS COTHETHOM SHEPrUei.

MuKpodJIeMEHTHI: B KAKMX MOJIEKYJIaX COAEpKaTcs, BhIMONHsAeMas QyHKIHA, colepKaHUe B IPOIYKTaxX
nutanust. llocimencTBus mepeno3upoBKH MUKpOdJIEeMEHTaMH. Fe — ycBamBaeMble THIBI COeNWHEHHUH jKemesa.
I'emompoTennsl, reMonanuH, TUTOXpOMbl. Cu — yCBOEHHE M TPaHCHOPT Meau. benkw, comepikaiiie Me[s.
[Tatonorudeckue cuaapomsl Menke u BunbcoHa, cBsi3aHHBIE C METa00IU3MOM METH.

Toxcuunble anemeHthl llepuoanueckoid cucTeMbl JUisi OopraHu3ma. BiusHHe HegocTaTka Makpo U
MHKPO3JICMCHTOB Ha )XUBbBIC OPraHUu3MBblI.

HccnenoBarenbckas pabota «KonndecTBeHHas! OLEHKA COJCp KaHUsI MUKPORJIEMEHTOB WIIM BUTAMHUHOB
B MTUIIEBHIX IPOAYKTAX)

JKupsl. 3a0oneBanus 4eIOBEKa, CBSI3aHHBIC ¢ HAPYIICHUSIMH KHUPOBOTO OOMEHA.

JucnunuaemMun.

YrneBozpl. 3a00eBaHuUs YSIOBEKA, CBSI3aHHBIEC C HAPYIICHUSIMU YTIIEBOJHOTO oOMeHa. CaxapHBbIid
muaber.

Benku. Ctpoenue. 3a00aeBaHus YellOBEKa, CBSI3aHHBIC C HAPYIIEHUSIMHU OelnKkoBoro oomMeHna. OyHKIuH
oenkoB. @epmenTel. Mexanusm neiictBus. Kiaccer gpepmenTatuBHbIX peakiuii. Kodepmentsr. [Ipaktuyaeckoe
3aHaTHe «KauecTBeHHBIE peaklMKM Ha OpraHUYecKMe MOJeKyJbl». [IpakTudeckoe 3aHsaTHE «JleHaTypauus
OenxoBy» [IpakTHyeckoe 3ansTHe «3ydeHre aKTUBHOCTH aMHIIa3bDy.

BuramuHbl KupopacTBOpUMBIE, BOAOpacTBOpuUMEIe. [IpeBparieHre BUTaMHHOB B aKTHBHEIE (OPMBI
KO(hEepMEHTOB. ABUTaMUHO3bI.

OCHOBHBIE TUITBI META0OJUUECKUX peakiuii. buosnepreTrueckue npoueccol. ['nukonus. [ukia Kpebcea.
Lemns nepenoca anekTpoHoB. OKHCIeHUE KUPHBIX KucaoT. Katabanm3m amuHOKKCIOT. ['MmokoneoreHe3. CunHTtes
yIIIeBO/IOB, OENIKOB, >kUpoB. Mertabonutndeckue 3aboneBanus. [Ipaktudeckoe 3aHsTue «PemieHue 3amad Ha
SHEPTETHUYECKUT OOMEH».

Knertka. [Tonsitue memOpanbl. @yHkin MmemOpaH. Bujpl TpancnopTa B KIETKY.



MemOpaHHbIe OpraHoubl. 3a00JIeBaHUs CBS3aHHbBIC ¢ HApyIICHHEM pabOThl MEMOPaHHBIX OpraHesll, 00JIe3HH
HaKOIUICHUs. THIBI KOHTAKTOB MEXIY KJICTKaMH. 3HAYCHUE MEKKICTOYHOW KOMMYHHKAIIMH IS 370POBbS
opraamma. [Ipaktnueckoezanarue «luanus (knerouka Tpayoe).

SAnpo. YpoBHU yIakOBKH XpOMaTHHA. XPOMOCOMHBIE TEPPUTOPHUU.
HememOpanHbIe OpraHOUIb.

2. Monekynspnas 6uonozus. (20 uacos)
OCHOBHEBIE BeXH Pa3BUTHSA MOJIEKYISPHON OHOIOTHH.
HyxiennoBsie kucnotel. OCHOBHBIE IPUHIMITEI cTpoeHUs. [IpakTiueckas padora
«Brimenenne JIHK w3 6anana». Ilpaktmueckas pabora «Momens JIHK-opurammy». Ilpaktmdaeckas pabota
«Omnpenenenne kauecta npenaparoB JJHK ¢ nomomprocniekrpodoToMeTpum» (py HaTHYUH 000pYI0BaAHMS).
Marpuunsle cuHTe3bl. Permkamuss — OCHOBa KIETOYHOrO JeneHus. I[IpHHIHIBI peruinKamnny.
[IpakTrueckas padora «PermkaTuBHAS MaluHa (Urpa-aeMoHcTpanus)». [Ipaktudaeckas padora «I11[P
(Mozenb aMITUUKaLus Ha Oymare)y.
MyTtanuu. Uro BbI3biBacT u3MeHeHus B crpoeHuu JJHK. Ipunuunel penapanuu. Tpanckpunuusi.
[Mpaktudeckas pabora «Crina mpoMOTOPay.
I'enernueckuii koa. [IpakTuyeckas padora «Perienne 3aja4 Ha reHETUYECKUI Ko TpaHCIsIusL.
[Ipaktrdeckas padora «DoiaIuHT OEITKOBY.
Opranuszamnus renoma BupycoB [IpoTHBOBHpYCHBIE CpencTBa, MEXaHU3MBI UX JCHCTBUS.
Opranuzanus reHoma OaxTepuii AHTHOAaKTEpHATILHEIC Tpernaparsl.
HUccnenoBarenbckas padota «PacrpocTpanenue aHTHOMOTHKOPE3UCTEHTHBIX OakTepuit» Opranu3aliysi reHomMa
sykapuot ['eHomHOe penaktupoBanue. [IpakTrdaeckas padora «Pabora B COBpEMEHHBIX TEHETHIECKIX
0azax mannbix. IIpoBenenune Insilico

aHaJn3a MoCaeI0BaTCILHOCTEH TCHOBY.

3. Dapmakonozus (28 uacoes)

[lonsitue o nekapcrax. [IpuHIMIBI MOAX0Aa K MOUCKY HOBBIX JIEKAPCTBEHHBIX cpeACcTB. CKPUHHUHT U
ero meronbl. MccnemoBatenbckas paboTa «OKCIMEPUMEHTHI IO OMNpEIEeNIEHHI0 TOKCHYHOCTH BEIIECTB Ha
APTEMUIUSIX.

[Tytu BBenenus JIC. @apMakoKnHETHKA JIEKAPCTBEHHBIX BellecTB. BcackiBanne (abcopOIus) 1eKapCTB.
OCHOBHBIC MEXaHU3Mbl BCachlBaHHs. TPaHCIOPT JIEKAPCTBEHHBIX BellecTB. ['eHbl W Oenku mepBod (asbl
ouotpanchopmaruu. [lyTu BBIBEJCHHS JICKApPCTB M3 OpraHU3Ma. DKCKpElHs M SJIMMHHAIUA. ['eHbl U OesKu
BTOpO#l (aszer Ouorpanchopmarmn. dapmakonuHamuika. [TaBHOe w TOOOYHOE, Pe30POTHBHOE M MECTHOE,
psIMOE, HETIPSIMOE U peiICKTOPHOE JICHCTBHE.

Buapl B3aumonericteus nekapctB. CHHEPTU3M U aHTATOHU3M IIPU COBMECTHOM



JEHCTBUHM JIEKapCTBEHHBIX BELIECTB, UX Pa3HOBUIHOCTH.

TpancMemOpaHHBId CHTHaIMHT. THIBI KIETOYHBIX peELEenTopoB. MeMmOpaHHBIC: HMOHHBIE KaHAJIbI,
KaTaJIUTHYECKHEe U comnpsbkeHHble ¢ (-Oenkamy; BHYTPUKJIETOUHBIC: IUTOIUIA3MATHYECKUE M SIIEPHBIE.
MexaHU3MBI JTUTaH I-PELENITOPHOTO B3auMoieiicTBUs. CelneKTUBHOCTh (M30UPaTeIbHOCTh) ACUCTBHSI, CBSI3b
«XUMHYECKask CTPYKTypa — (papMaKoIornieckasi akTuBHOCTh BELIECTBY.

DapMaKoIOrM4ecKO MOIYJIALMM CHHANTUYECKOM XOJUMHEPruyeckod mnepeaadu. MoneKyJIspHBIi
MeXaHU3M JeHCTBUS U (apMakoJOrMYecKhe cBoicTBa M- XOJMHOOJIOKATOPOB, TaHIIIMOOIIOKATOPOB M
KypapenonoOHbIx cpeactB. Dapmakonorudeckas perysinys aKTUBHOCTH —aJpEHEPruiyecKoro CHHarca.
AIPEHOMUMETHKH, aAPEHOOIOKATOPbI, CUMIIATONHTHKH. [IpakTuueckas pabora
«BrnusHue anpeHannHa Ha cepAedHble COKpaIleHus (MporpaMMHOe 0OecIeUeHHE)».

MonexymsipHast (papMakonorusi aHTHALIEPTUYECKUX CPEACTB. [ HMCTaMMHOBBIE PELENITOPHI: THIIBL,
MoJIeKyJsipHast opranuzanusi. CTaduau3aTopbl MeMOPaH TyUHBIX KJIETOK: MOJICKYJISIPHBIA MEXaHHU3M JAEHCTBUS,
0CO0EHHOCTH KIIMHUYECKOI0 IPUMEHEHHSL, TOUKH MPUIIOKEHUS 1eHCTBUS MHITMONTOPOB JUIUAHBIX MEIHUATOPOB.

MexaHu3M JeHCTBUSL M TPUMEHEHHE TMpenapaToB, CTUMYJIUPYIOIMIMX MPOIecChl HMMYHHTETA.
dapMakosioruyeckasi XapakTEepHUCTHKAa WHTEPIEHKHHOB: IMOJlyY€HHE, MEXaHW3M JeWCTBUS, IpHUMEHEHHE.
OcHOBBl maTopu3MONIOrUM OCTPO(A30BOrO OTBETA, Menuauus BocHaleHWsA. MOJEKYJISIpHBIA MeEXaHU3M
MIPOTUBOBOCHANUTENBHOTO JIEHCTBUS TIIOKOKOPTHUKOCTEPOUIOB, HECTEPOUIHBIX MPOTHUBOBOCIATUTENBHBIX
cpeacts. [IpakTuyeckas padota «I ucronornyeckue npenaparbl UMMYHHOH CHCTEMBI».

[Tonsatue o Hapko3e M HAPKO3HBIX Ipernaparax. KieTouHslit U HEpBHBIN Hapko3. PapMakororuyeckas
XapaKTepUCTUKa OTJNENbHBIX TPYNIN HApKO3HBIX cpelacTB. llocienoBaTeabHOCTh NEWCTBUS HAa LEHTPAIBHYIO
cucremy. [IpakTudeckas pabora

«l'ncronornyeckue npenaparsl HEPBHOU CHCTEMBIY.
dusnonorudecknii coH; (a3pl cHa. Bumer HapymeHuii cHa IloHATHE O MEIMKAMEHTO3HOM CHE W
CHOTBOPHBIX IIpernaparax (TMIIHOTHKAX).

MonekynspHble acneKTsl Houuenuy. OnuaTHeIe PeUenTopbl, UX TUIIbL.
OHKedaluHbl U 3HI0POUHBI - SHAOTCHHBIE JTUTAH/IbI OITUATHBIX PEIENTOPOB.

AHTHIICHXOTHYECKOE JIEHCTBHUE, BIUSHAE HA (DYHKIUIO SKCTPAITMPAMHUIHON CUCTEMBI, YMOIMOHAIHHYIO
chepy, PBOTHBIM IIEHTP, apTepUajbHOE JAaBJICHUE, ICHTP TEPMOPETYJSAIUH. MOJEKYJISIpPHbIE MEXaHU3MBI
JIEUCTBYSI HEUPOJIENTHKOB, BIUSHUE Ha J0()aMHUHOBEIE, CEpPOTOHHHOBBIE, aJpeHO- ¥ THCTAMHUHOBEIE PEIENTOPEI,
WX JICHCTBUE HA KJICTOYHBbIC MEMOpAaHbI, HA JACTIOHUPOBAHME TKAHEBBHIX MOHOAMHUHOB. [loTeHIIMAN- 3aBUCHMBIC
HATpUEBbIC KaHAJbl KaK MUIICHU JCUCTBUS MECTHBIX aHeCTeTHKOB. CrocoObl MHrHMOWPOBaHUS MOTCHIIMA-
3aBUCHMBIX HATPHEBBIX KaHAJIOB MECTHBIMU aHecTeTHkamu. [Ipaktmueckas pabora «Kapra skcmpeccuu
0 aMHHOBBIX M CEPOTOHMHOBBIX PEIICNITOPOB B MO3re Mbliiieh». VccienoBarenbckas padoTa
«IToBeneHuecKue TECTHI HA



pBIOKax Danio rario. Ceetno-TeMHas Kamepay. HccnenoBarennckas pabota
«IToBemeHueckre TecThl Ha poidkax Danio rario. Otkpeiroe mone». HcciemoBaTtensckas pabdorta
«IToBeaenueckue TecThl HA phiOKax Danio rario. CTaifHOE TOBEACHUEY.

Mopyab «MoJieKyJIsipHbIe 0CHOBBI ceJiekIum» 9 kiaacce (68 yaca)

1. Monexynapnas éuonozua. (20 uacos)

OCHOBHEBIE BeXH Pa3BUTHSA MOJIEKYISIPHON OHOIIOTHH.

HyxniennoBsie kucnotel. OCHOBHBIE PUHIMITEI cTpoeHUs. [IpakTiueckas padora
«Boigenenne JIHK w3 Ganana». Ilpaktmueckas pabora «Momens JIHK-opurammy». IlpakTuueckas pabota
«Ompenenenne kauecta npenapaTtoB JJHK ¢ momomprociekrpodoTomMeTpun» (pu HaTMUUK 000py10BaHUS).

Matprynsle cHHTE3bl. Pemnmkanuss — OCHOBAa KIETOYHOro JAeneHus. I[IpWHIOWNBI permKanuu.
[IpakTuueckas padbota «PernmkaTiBHas MamnHa (Urpa-geMoHcTpanus )». [Ipaktuaeckas padora «[1LIP
(Mozmenb amMmTUduKanus Ha Oymare)y.

Mytanuu. Uto Be13biBacT uaMeHenus B crpoenun JJHK. [Ipunnune! penapauuu. TpaHCKpUIIUS.

[IpaxTrueckas padora «Cuiia mpoMoTOpay.

I'enernueckwmii kox. [IpakTrueckas pabora «Perenne 3a1ad Ha reHeTHYECKUH KOy TpaHCISIHS.
[IpakTudaeckas padora «DonauHT OEITKOBY.

Opranuszanus reaomMa BUpycoB [IpoTHBOBHpYCHBIE CPENCTBA, MEXaHU3MBI UX JEVCTBUS.

Opranunzanus reHoma 0aktepuii AHTHOAKTepuallbHbIe penapatsl. MccneaoBaTenbekas paboTa
«PacnpocTpaneHre aHTHOMOTHKOPE3UCTEHTHBIX OakTepuity Opranuzanus reHoMa 3yKapuoT [ eHoMHoe
penaktuposanue. [Ipaktuueckas pabora
«PaboTa B coBpeMeHHBIX TeHEeTHYECKHX 0a3ax AaHHBIX. [IpoBeaenue In silico aHanm3a mocnuenoBaTeIbHOCTEH
TEHOBY.

2. Monexynspuvie ocnosut zenemuxu (20 4acos)

IIpeamer renetuku. Kparkas ucropust pa3BuTHs NpeACTaBICHUS O HACIEACTBEHHOCTH.

OT reHa K nMpu3HaKy: Kak packpacuth kota. Uto Takoe npusHak? IlyTs oT rena go mpusHaka. MyTtanuu.
Annenu. I'erepo3urorsl U roMo3urotsl. JlOMUHAHTHBIE M peLlecCHBHBIE ajulenu. PomeBas urpa «Asmenm».
HUccnenoBarenbckuii mpoekT MyTareHHbIe (aKTOPHL.

I'eHbl cTposiT opranu3M. BkioueHue u BBIKIIOUEHHE OOJIBIIOro Habopa reHoB. Kak KiIeTky MOHUMAroT,
KaKHe reHbl JOJDKHBI paboTats. PoneBas urpa «Cynp6a kiietkn». I ensl-nepexmouateny. [Ipaktudeckoe 3aganue
«ANTOPUTMBI JUIA KIETOK».

JluckpeTHoe HacleOBaHHWE TNPU3HAKOB. 3aKoHB MeHnens: oAMH TeH - ofuH mnpu3Hak. Cxema
CKpeLIMBaHus. 3aKOH eIUHO00pa3usi ruOpuaoB nepBoro nokojeHus. Ilpakruueckoe 3amanne «EnunooOpasue
[IEPBOT0 [IOKOJIEHUS. 3aKOH pacIleIICHUs



MpU3HaKa BO BTOpoM nokoieHuu. [Ipaktuueckoe 3ananue «PaciiernieHue BO BTOPOMIIOKOICHUI.
HccenenoBarenbekuii mpoekT «3akoHbl I'. MeHmemns B 9KCITIEPUMEHTEY.
3akoHbl MeHzemns1: HECKOJIBKO T€HOB - HECKOJIBKO MPU3HAKOB. JUrnOpHaHOECKpEITUBaHIE.
HezaBucumoe pacxoxaecHue XPOMOCOM. IIpakTuueckoe 3a/1aHKe
«Pemetka Ilerneray. CuemieHHOE HaCcIEIOBAHHIE.
BzaumogeiicTBue reHoB. AitensHoe U HeamienbHoe. [IpakTuueckoe 3aHsaTue
«B3auMonericTBUS reHOB (MOJISTMPOBAHNE CUHTE3a U TPAHCTIOPTA MUTMEHTA B KIIETKY )»Onpe/iesieHue moia.

[TomoBsie xpomMocoMbl. CaMIlbl U caMKU. BiusiHue (pakTopoB OKpykKaroliei CpeJIbl. XpoMocoMHOe
olpesiesieHne roJa. [TonoBeie XPOMOCOMBL.
IIpakTuueckoe 3a7laHue «HacnenoBanue, CLICTNIEHHOE C  TIOJIOMY. IIpoGmema

JIOTIOTHUTEIIBHOM X-XpOMOCOMI)I Y KCHIIWH. TpCXHBeTHBIC KOIIKH.

3. Monekynapuute ochogul cenekyuu (28 uacos)

I'ensl B nomymnsanusax: Besnukoe paHoBecue. Ilomymsanus. YacTOThl BCTpEYaeMOCTH IIPU3HAKA U aJLIETs.
VYpasuenne Xapau-BaitanOepra. Ilpaktmueckoe 3amanme «YacToTel ammenel, T€HOTHIOB W (EHOTHUIIOBY.
UccnenoBarenbckuil MpoeKT «AHaIN3 T€HETHMYECKOW CTPYKTyphl MOMyNANMH (Ha OCHOBE 3aKOHa Xapu-
Baiinbepra)».

[omynsnuyu MEHSIOTCS: YUCICHHOCTb, MHUIpauusi U BeIOOp cympyra. DakTopbl, KOTOpPbIE BBIBOAST
MOMYJSIAIO M3 paBHOBecusi Xapau-BaitnOepra. UucnenHocts momynsiun. PomeBas wurpa  «Oddext
ocHoBarens». PoneBast urpa «3ddext OyTbuioyHoro ropibimka». Jpeid reno. Myranmmu. Hecmydaiinoe
ckpeuuBanue. M3omsus.

[omymnsiiim MEHSIOTCS: €CTeCTBEHHBIH 0TOOP. MeXaHn3M JeWCTBUS eCTECTBEHHOTO 0TOOpA.

Jewkymiuii ot60p. Ponesas urpa «EcrecTBeHHBIN 0TOODY.

MonudukannonHas U3MEHYUBOCTh. CTaTUCTHYECKHE 0COOEHHOCTH MOIU(PHUKALMOHHOW N3MEHUYUBOCTH.
UccnenoBarenbckue paborel «MoaupukanroHHas W3MEHYMBOCTh pAacTEHWH B TMpelenax Ballero Mecra
KUTEIBCTBAY.

HacnenoBanue konnyecTBEHHBIX NpH3HakoB. KommdecTBeHHbIe mpu3HakH. CpenoBas M3MEHUMBOCTH
npuzHaka. Koaddumment Hacnemyemoctu mnpu3Haka. OtBeT Ha oTOOp. I[loMCK TEHOB KOJMYECTBEHHBIX
npusHakoB. OHOHYKIeoTuAHbIe BapuaHThl reHoB. JJHK-uun. TlonHOreHOMHBIN aHanu3 accoruanuii.

«Omb» Hag renoMmoM. [loctrenomuas spa. O6parHas reHeTuka. «OMUKCHBIE» HUCCIEIOBAHUSL.

IIpoteom, metabonom. [IpakTrueckoe 3a1aHue «ArpOHOMBI».

JlomecTukanus 1 eHTPhl TeHETUYECKOTo paznooopasus. Iloucku pactenuii ¢
«XOpOIMMUY» TPHU3HAKAMHU I 4esioBeka. LleHTpel reHeTnueckoro pasHooOpasus. Hukonaii MBaHoBuu
Baepusios. Cenekius. KomOuHaimonsas 1 ru0puaHas cenekius. ['ereposuc. [lpakrudyeckoe 3aaanve
«I"oMostornueckue psiabpl HACHEACTBEHHONM H3MEHUYUBOCTIY.

CoxpaHUTh U U3YUHUTh I€HbI, YTOOBI MEHSTH Oynymiee. Kak mpaBUiIbHO XpaHUTD



redbl. KoJutekIny reHeTHYeCKuX pecypcoB pacTeHuil. [IpakTHKYM W/WITH UCCIIEI0BATENbCKHIM MPOEKT «MeTOo b
KYJbTHBHPOBAHHUS in Vitro A COXpaHEHUS TEHETHYECKUX PECYPCOB PACTCHUIA U 111 YCKOPEHHOM CEJICKITHID).

['eneTnueckue EHTPHI B HalleH cTpaHe. [ 1e 3aHUMAar0TCsl TEHETUKOW U TEHOMUKOMU TSI HY KT
CEJIbCKOT0 XO035HCTBa.



INVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA KYPCA
BHEYPOUYHOM AEATEJBLHOCTH

3aHATHS B paMKax IPOTPaMMbl HANPABJICHBI Ha OOECHEUEHHE IOCTHXKEHUS IIKOJIBHUKAMM CIIELYFOLINX
JIMYHOCTHBIX, METAPEIMETHBIX U MPEAMETHBIX00PA30BaTEIbHbBIX PE3yIbTaTOB.
JIn4HOCTHBIE pPe3yJIbTaThI:

B cgepe epascoancroeo éocnumanusn: TOTOBHOCTh K KOHCTPYKTUBHONH COBMECTHOH JIESITELHOCTH TIPH
BBINOJIHCHUN MCCIIEJOBAHUN U IPOEKTOB, CTPEMJICHNE KB3aMMOIIOHUMAHHIO U B3aMMOIIOMOLIH.

B cipepe nampuomuuecxoeo eocnumanusa: OTHOIIEHHE K OHMOJNIOTHMHM KaK K Ba)KHOW COCTaBISIOIICH
KYJBTYpPBI, TOPIOCTH 32 BKJIAJl POCCUHCKUX M COBETCKMX YUEHBIX BPa3BUTHE MUPOBOI OMOIOTHYECKON HAYKH.

B cghepe oyxosno-npascmeennoco @ocnumanus: TOTOBHOCTh OLCHHMBAThH MOBEIEHHE U TMOCTYIKH C
MO3ULIMU HPABCTBEHHBIX HOPM M HOPM 3KOJIOTMYECKOW KyJbTYphl; NOHMMAaHHE 3HAYUMOCTH HPABCTBEHHOTO
acIeKTa JesTeIbHOCTH YeNOBeKa B MEIUIIMHE ¥ OHOJIOTHH.

B cgepe scmemuueckoeo 6ocnumanus: TIOHUMaHUEe PO OUOJOTHH B (POPMHPOBAHHH ICTETUYECKOM
KYJIBTYPBI JIMYHOCTH.

B cgepe usuueckoco eocnumanus, @Gopmuposanus Kyiemypvl 300p06bs U IMOYUOHATLHO2O
Onazononyuus; OTBETCTBEHHOE OTHOLICHHWE K CBOEMY 3I0POBBI0 M YCTAaHOBKA Ha 30pOBBII 00pa3 >KHU3HU
(3mopoBoe UTaHKE, COOI0ACHNE TUTUEHNYECKUXIIPABIIT M HOPM, COATaHCUPOBAaHHBIN PEKUM 3aHATHIA U OTIBIXA,
peryisipHas GU3NUECKasiaKTUBHOCTh ); OCO3HAHHE ITOCICACTBUN U HEPHUATUE BPEAHBIX IPUBbIUEK (YIIOTpeOieHe
QJIKOTOJISI, HAapKOTHKOB, KypeHHE) M HUHBIX (GopM Bpema Uit (U3HMUECKOIO U TICUXUYECKOTO 3I0POBbS;
coOoZicHe TpaBui OE30MaCHOCTH, B TOM 4YHCJIE HABBIKH OC30MacHOrO TOBEJACHHS B IMPHUPOAHON Cpene;
c(OpMHUPOBAHHOCTDH HaBbIKa peIIEKCUH, YIIPABICHUE COOCTBEHHBIM 3MOLIMOHATIBHBIM COCTOSHUEM.

B cgepe mpyoosoco eocnumanus: akTUBHOE ydacTHE B PEUICHWH MPAaKTUYECKUX 3a4ad (B paMKax
CeMbH, LIKOJIbI, TOPO/a, Kpasi) OMOIOTHUECKON M IKOJOTMYECKON HANpPaBIEHHOCTH, HHTEPEC K MPAKTHUECKOMY
M3Yy4eHHUIO0 Mpodeccuii, CBI3aHHBIX ¢ OHOIOTHEH.

B cgepe sxonocuueckoco ocnumanusi: OpueHTalMsi Ha TpPUMEHEHUE OWOJOTMYECKHX 3HAHUHN MpH
peleHny 3a1a4d B 00JacTH OKPYXKAIOLIEH cpellbl; OCO3HAHWE JKOJIOTMUECKUX MpoOiIeM M MyTeill MX pelleHus;
TOTOBHOCTH K YYaCTHIO B IPAKTHUECKOUICATEIIbHOCTH SKOJIOTHUECKON HAIIPaBICHHOCTH.

B cgepe nonumanusn yennocmu HayuHoeo no3HAHUA. OPUSHTAIMS HA COBPEMEHHYIO CUCTEMY HAay4HBIX
npeacTaBieHuil 00 OCHOBHBIX OMOJIOTMUECKMX 3aKOHOMEPHOCTSIX, B3aMMOCBS3SIX UEJOBEKa C NMPHUPOJHON u
COLMAJIbHOM CpEOii;



MMOHMMaHWE PONHU OHOJOTHYECKON Haykd B (OPMHPOBAHMH HAYYHOTO MHPOBO33PEHUS; Pa3BUTHE HAYyYHOU
M0003HATEIHHOCTH, MHTEPECA K OMOJIOTHYECKON HayKe, HABBIKOB UCCIIEIOBATEIILCKOM IEATEIIEHOCTH.

B cghepe aoanmayuu x usmenaowumca ycao8usm coyuanbHol U npupooHoll cpedvl: aJeKBaTHAs OLEHKa

U3MCHAIOIINUXCA yCJ'IOBPIfI; IIPUHATUEC PCUICHUA (I/IH,Z[I/IBI/IZ[yaJ'ILHOe, B rpynne) B U3MCHAIOMIUXCA YCJIOBHAX Ha

OCHOBaHMH aHaliM3a OWOJOTHYECKON WHQOpManuy; IUIAaHUPOBAaHHWE [EHCTBHI B HOBOW  CHUTyallMd Ha
OCHOBaHHUY 3HAHUN OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

MeTtanpeaMeTHbIe pe3yJIbTAThI:

B cipepe oeradenus ynueepcanvhvimu yueOHbIMU NOZHABATNENLHBIMU OCUCBUIMU.

ba3oBrle Jjornueckue aeiicTBUS:

BBISIBIISITh U XapaKTepHU30BaTh CYIIECTBEHHBIE IPU3HAKHA OMOIOTHUECKUX OOBEKTOB (SIBICHUN);

YCTaHaBJIUBATb CYHICCTBGHHI)II\/'I IMpU3HAK Knaccn(bnxaunn OMOJIOTHYECKUX OO0BEKTOB (ﬂBJ’IeHHfI,
HpOHeCCOB), OCHOBaHMU:A JJIA O606HICHI/I$I " CpaBHCHUS, KPUTCPUHU TPOBOJUMOI'O aHAJIN34a,

c y4€TOM MpEeAJIOKECHHOW OMOJIOrMYEeCKON 3aJadyd BBISBIATH 3aKOHOMEPHOCTH M MPOTHUBOpEYUs B
paccMaTpuBaeMbIX (akTax U HaOMIOAEHUSX; peIaraTb KPUTEPUH TS BBISIBICHUS 3aKOHOMEPHOCTEH U
IPOTUBOPEYHIL;

BBISBJISITH Je(UIIUTH HH)OPMAIIUK, TAaHHBIX, HEOOXOAMMBIX )i PEIICHUAIOCTABICHHOM 3a/1a4H;
BBISIBIISITh  TIPUYMHHO-CIIEJICTBEHHBIC CBSI3W TNMPH W3YYCHWH OWOJIOTHYECKHUX SIBIICHMH W IIPOIIECCOB;

JIeJIaTh BBIBOJIBI C MCIOJIb30BaHNUEM AECTYKTHUBHBIX M MHAYKTHBHBIX YMO3aKIIOYEHUH, YMO3aKIIOYeHUH
10 aHAJIOTHH, POPMYITUPOBATH THIIOTE3BI O B3AUMOCBSI3X;

CaMOCTOSITETIFHO BBIOMPATH CIOCO0 perIeHus: yaeOHOH OMOJI0OTrHIecKoil 3aaun (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIICHHS, BLIOUPATh HauOoJiee MOAXOMANIMA C YYETOM CaMOCTOSTEIBHO BBIJCICHHBIX
KpUTEpPHUEB).

ba3oBrIe HCCIEIOBATEALCKUE ICHCTBUS:

HCIIOJIb30BaTh BOIIPOCHI KaK I/ICCHGI[OBaTeJIBCKI/Iﬁ HWHCTPYMCHT INIO3HAHU,

(hopMyJIMPOBaTh BOIPOCHI, (PUKCHUPYIOLIUE Pa3pbiB MEKIY PCajbHBIM M HKEJIATCIbHBIM COCTOSIHUEM
CUTYyaIluH, 00bEKTa, U CAMOCTOSATEIPHO YCTAaHABJIMBATH HICKOMOE M JIAHHOE;

(hopMHpOBaTH TUIIOTE3y 00 MCTHHHOCTH COOCTBEHHBIX CYXKAEHHUH, apryMEHTHPOBaTh CBOIO IO3UIHIO,
MHEHHE;

NPOBOJIUTH IO CaMOCTOSITENIbHO COCTABICHHOMY IUIaHY HAOJIOJICHUE, HECIOKHBIN OMOIOrHuecKuit
9KCIIEPUMEHT, HEOOJIBIIOE MCCIIEI0BAaHNE M0 YCTAHOBIEHUIO OCOOEHHOCTEH OMOJIOrHYecKoro o0beKTa
(mportiecca) n3y4eHus,

MNPUYINHHO-CJICACTBCHHBIX CBSI3eH M 3aBHCUMOCTEH OHOJIOTHYECKHX 0OBEKTOB MCKAY CO6OI>1;



OLICHMBATh HA MPUMEHHMOCTh U JIOCTOBEPHOCTh WH(POPMAIUIO, MOIYYCHHYIO B XOJI¢ HAOIIOJCHUS H
JKCIIEPUMEHTA;

CaMOCTOSITEIHHO (POPMYITHPOBATH O0OOIIICHUS U BHIBOJBI MO PE3yJIbTaTaM MPOBEASHHOTO HAOIIOICHHUS,
JKCIIEPUMEHTA, BIIAJIETh MHCTPYMEHTAaMH OIEHKH JTOCTOBEPHOCTH TMOTyYE€HHBIX BEIBOJIOB H 0000IIIEHHI;

IIPOrHO3UPOBATHL BO3MOXKHOEC JabHEHIIee pa3BUTHE OHOJIOTHYECKUX IIPONIECCOB U UX IIOCIICACTBUA B
AHAJIOTUYHBIX WJINW CXOOHBIX CUTYALUAX, 4 TAKKC BbIIBUTaTh MPEAINIOJIOKCHNA 00 ux Pa3BUTUHN B HOBBIX
YCIOBUAX U KOHTCKCTAx.

Pabora ¢ nadopmanueii:

MIPUMEHATH PA3INIHBIE METOIbI, HHCTPYMEHTHI U 3aIllPOCHI ITPH MOVCKE U 0TOOpE OMOIOTHIECKOH
rH(GOPMAITIHU WU TAHHBIX U3 HCTOYHUKOB C YIETOM IPEJIOKEHHON yIeOHOM OMOIOTHIECKOH 3a1a4H;

BEIOMpaTh, aHAIM3UPOBATH, CHCTEMATH3NPOBATh i HHTEPIIPETUPOBATH OUOIOTHIECKYIO HH(OPMAITIIO
Pa3IUYHBIX BUAOB U POPM MPEACTABICHHUS,

HaXOJUTb CXOJHBIC apr'yMEHTHI (TTOATBEPKIAIOIINE UM OMPOBEPTaOIIIe OJHY U Ty K€ HUCI0, BEPCHIO)
B Pa3IMYHBIX HHPOPMALIMOHHBIX UCTOYHHUKAX;

CaMOCTOSITEIBHO BEIOMPATh ONTUMANIEHYIO (POPMY MpeNCTaBICHUS HH()OPMAIIMY U WILTIOCTPHUPOBATH
pelaeMble 3a1a41 HECTIOXKHBIMU CXEMaMH, TuarpaMMaMy, HTHOMTrpadukoi U X KoMOMHaALUAMY;

OLICHMBAThH HAJEKHOCTH OMONOTMYECKON MHPOPMAIMH TI0 KPUTEPHUSIM, IPEATIOKCHHBIM YIUTEIIEM HITH
chOpMyJINPOBaHHBIM CAMOCTOSITEIBHO;

3allOMUHATh U CUCTEMAaTH3HPOBATh OMOJIOTNIECKY IO HHPOPMALIHIO.

B cipepe osradenus ynueepcanvrvimu yueOHbIMU KOMMYHUKAMUBHBIMU 0eliCEUIMU

OOuenue:

BOCIIPHHUMATH U (hOPMYJIMPOBATh CY>KICHHMS, BBIPAXKaTh SMOLUH B MPOLIECCEBBINOTHEHNS
MPaKTUIECKUX U T1a0OpaTOpHBIX PadoT;

BbIpaXXaTb cebs (CBOIO TOYKY 3p€HI/I$I) B YCTHBIX 1 TUCbMCHHBIX TCKCTAX;

pacro3HaBaTh HeBepOallbHbIE CpelcTBa OOLICHHUs, MOHUMATh 3HAYEHHE COIMAIBHBIX 3HAKOB, 3HATh U
pacro3HaBaTh NPEANOCHIIKH KOHGINKTHBIX CUTYalui U CMSTYaTh KOH(QJIUKTBI, BECTH IIEPETOBOPHL;

MMOHMMAaTh HAMEPEHUs IPYTUX, MPOSABIATh YBAXKHUTEIHHOE OTHOIIEHHE K COOECeNHUKY U B KOPPEKTHOU
¢dopme HopMyIHPOBATH CBOU BO3PAKEHHUS;

B XOJI€ JINAJIOTa W/WJIH JUCKYCCHUH 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAaeMOM OHONIOTHYECKON TEMBI
M BBICKAa3bIBaTh MWJICH, HAIlCJCHHBIE Ha pEHICHHE OWOJOTUYEeCKOH 3aJaud W IOJJIEPIKaHHUE
01aro)kenaTelIbHOCTH OOIEHHUS

COTIOCTABIIATh CBOU CYXKJICHUS C CYXKJICHHUSIMH JPYTUX YIYACTHUKOB JTNAJIOTa, OOHAPYKUBATH PA3IIUIHS U
CXOJICTBO MO3UIIHIA;

HYGHH‘IHO MMpEACTaBIATE PE3YyJbTaThl BBIIIOJIHECHHOT'O OMOJIOrHYECKOTO  OIIbITa (SKCHepI/IMeHTa,
HUCCIICJOBAHMA, HpOCKTa);



CaMOCTOATCIIBHO BI:I6I/IpaTI> (bOpMaT BBICTYIUUICHUA C y‘léTOM 3aa4 MOpC3CHTAllUU U 0coOeHHOCTEH
AyJUTOpHUN U B COOTBETCTBUU C HHUM COCTAaBJIATH YCTHBIC W IIMCBMEHHBIC TEKCTHI C HCIIOJIB30BAHUEM
HUITIOCTPATUBHBIX MaTCPUAJIOB.

CoBMecTHas ACATCIIBHOCTD (COTDVHHI/IIJCCTBO):

MMOHMMAaTh W WCIIOJNB30BaTh MPEUMYIIECTBA KOMaHAHON W WHIANBHUAYAIbHOW pabOTHl MpU pELIeHHH
KOHKPETHON OMOJIOTMYeCKON MpoOJieMbl, OOOCHOBBIBATH HEOOXOJUMOCTh TPUMEHEHHS TPYIIIOBBIX
(hopM B3anMOIEHCTBHS MPHU PEIICHNN TIOCTABICHHON yueOHOH 3a1a4m;

NPUHUMATH 1I€JIb COBMECTHOM NEATEIbHOCTH, KOJUJICKTUBHO CTPOUTH JNEHUCTBUSA MO €€ JOCTIKEHUIO:
pachpenensiTs poiid, TOTOBAPUBATHCS, 00CYKIATh MPOIIECC U PE3yTbTAT COBMECTHOM pabOTHI;

YMEThH O606HIaTI) MHCHHA HCCKOJBbKHUX JlIOI[efI, MNpoOABJIATH TOTOBHOCTH PYKOBOJWUTH, BBINOJHATH
nopy4dcHus, MOAYUHATHCA,

IUTAHUPOBATh OPTaHU3ALUI0 COBMECTHOW pabOTHI, ONPENENATh CBOIO POJb (C YYETOM MPEANOYTCHHN H
BO3MOXHOCTEH BCEX YYaCTHHKOB B3aUMOJACHUCTBHSI), pacTIpeleNiTh 3a/lauid MEKAY WieHaMH KOMaH/IbI,
y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CykaeHHs, OOMEH MHEHHUSIMH, MO3TOBbIE HITYpMBI H
HHEIC),

BBITIOJIHATH CBOIO 4YacCThb pa6OTI>I, JOCTUIraTb Ka4YC€CTBEHHOI'O PE3YyJibTaTa IO CBOEMY HAIIPABJIICHUIO U
KOOPAUHUPOBATH CBOU ,I[Cf/'ICTBI/I?I C APpYTUMH YJICHAMU KOMaHIbI;

OLIEHMBATh KAueCTBO CBOEr0 BKJIaza B OOMMH MNPOAYKT IO KPUTEPHSIM, CaMOCTOSTEIBHO
chOpMyJINPOBaHHBIM YYAaCTHUKAMH B3aMMOJEHCTBHUS; CPAaBHUBATH PE3YNbTaThl C UCXOAHOW 3amaucii u
BKJIaJI K&XJIOTO WiIEHAa KOMaHIbl B JOCTH)KEHHE Pe3yJbTaTOB, PaslelisiTh cepy OTBETCTBEHHOCTH U
HPOSIBIISITE TOTOBHOCTD K IPEAOCTABIICHUIO OTYETA IIEPE] TPYIIION;

OBIIAJIETh CHUCTEMOW YHHBEpPCAIBbHBIX KOMMYHHKATHUBHBIX JCWCTBHH, KoTopas oOecreynBaet
c(OPMHUPOBAHHOCTDH COITUATILHBIX HABBIKOB W SMOIIMOHAIBHOTO UHTEIJIEKTA IIKOJILHUKOB.

B cipepe  osnadenus VHUBEPCATLHBIMU yueOHbIMU PpecyNAMmuUeHbIMU oelicmeusmu:

CaMoopragusaims:

BBISBJISITH MPOOJIEMBI JJIsl PEIISHUS B KU3HEHHBIX M YYEOHBIX CUTYAIIHSIX, UCTIONB3ys OMOIOTHYECKIE
3HAHUS,;

OpPUEHTHPOBATHCA B PA3IUYHBIX MOIX0aX MPUHATHS pelIeHnH (MHIUBUAYAIbHOE, IPUHATHE PEIICHUS B
rpymiie, IpUHATHE PELICHUH IPyTIo);

CaMOCTOSITEIIBHO COCTaBJIATh aJITOPUTM PEIICHHs 3afayd (MM €ro 4acTb), BBIOUpaTh COCOO pereHus
y4eOHOIl OMONMOrMUecKor 3aJadu ¢ Y4E€TOM HMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBATh MpeAaraéMble BApHAHThI PELICHHIT;

COCTaBJIATh IUIAH JACWCTBUH (IUIaH peaju3allii HAaMEUEHHOI'O aJIFOPUTMA PEILICHHMS), KOPPEKTHPOBAThH
MPEIJIOKEHHBIH aJIrOPUTM C Y4YETOM TIIOJIYYCHHS HOBBIX OHOJIOTMUYECKHMX 3HAHHM 00 H3ydaeMoM
OMOJI0rHYECKOM OOBEKTE;

ACIaTh BBI60p n 6paTL OTBCTCTBCHHOCTD 3a PCIICHUC.



CaMOKOHTpOJIb (peduiekcust):

BJIIaJCTH crocobamu CaMOKOHTpPOJIAA, CAMOMOTHUBAIIUN I/Ipe(l)JIeKCI/II/I;
AaBaTb aACKBATHYIO OLICHKY CUTYyalluW U NpeajiaraTthb IjiaHn et U3MCHCHUSI,

YYUTBIBATh KOHTEKCT U MPEIABUACTh TPYAHOCTH, KOTOPBIC MOTYT BOSHHKHYTh IPU PEIICHUU y4eOHOM
OMOJIOTHYECKOH 3a7a4d, aJalTHPOBATh PEIICHNE K MEHSIOIIMMCS 00CTOATEILCTBAM;

OOBSICHATH IPUYMHBI JOCTHXECHHUS (HEAOCTIKEHUS) PE3yJIbTATOB JIETEIBHOCTH, JaBaTh OLCHKY
pUOOPETEHHOMY OIBITY, YMETh HAXOIUTh IO3UTHUBHOE BIIPOM3OLIEIICH CUTYalNH;

BHOCHUTBH KOPPEKTHBEI B JICATEILHOCTH HA OCHOBE HOBBIX OOCTOSITENHCTB, M3MEHUBIINXCS CUTYalnH,
YCTaHOBJICHHBIX OIINOOK, BO3HUKIINX TPYIHOCTEH;

OLCHUBATb COOTBETCTBUE PE3YJIbTaTa UCIIN U YCIIOBUAM.

SMOHI/IOHaHBHHﬁ HWHTCJIICKT:

OMOJIOTHYECKUX 06’LGKTOB, SBIICHUHA U IponLeCCoOB: Ha6J'IIOZ[6HI/Ie, OIMUCaHuC, IMPOBCACHUC HCECIOKHBIX
OMOJIOTUYECKHUX OIBITOB M OKCIICPUMEHTOB, B TOM 4YHCJI€E C HCIIOJB30BAHUEM aHAJIOI'OBBIX U HI/I(I)pOBBIX

pa3nuvath, HA3bIBATH U YNPABISATH COOCTBEHHBIMHU SMOLMSIMH U SMOLUSIMH

IPYTHX;

BBISBJIIATH U aHAJIU3UPOBATH ITPUYNHBI 3MOHI/II\/'I;

CTaBUTH ce0s HA MECTO JIPYroro YeloBeKa, HOHUMAaTh MOTUBBI M HAMEPEHUSIPYTOT0;
PETyIMpOBaTh COCOO BBIPAKEHHS SMOLHH.

[IpunsTre ceds u qpyTux;

OCO3HaHHO OTHOCHTBCA K IPYTOMY YEIOBEKY, €r0 MHEHUIO;

NPU3HABATh CBOE MPABO Ha OLIMOKY M TaKOE JKe IPaBO IPYToro;

OTKPBITOCTH ce0e U APYTUM;

OCO3HaBaTh HEBO3MOXHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

OBJIA/IETh CHUCTEMOH YHHMBEPCAJbHBIX YUEOHBIX PETYJSTUBHBIX ICUCTBHH, KOTOpas oOecledrBaeT
(bopMHPOBaHHE CMBICIOBBIX YCTAHOBOK JINUHOCTH (BHYTPEHHSS MO3MLMS JMYHOCTH), M >KU3HEHHBIX

HABBIKOB JIMYHOCTH (YIIpaBiIeHUs] OO0, CaMOIMCIIUIUTNHBI, YCTOMYHUBOTO TTOBECHIS).

IlpenMeTHBIe  pe3yabTAaTBl  OCBOGHHUS  MporpamMmel B

M03HAaBATENIbHOM (MHTE/UIEKTYyalIbHOM) cdepe:

npuoOpeTeHre ONbITa HCIONB30BAHUS METOAOB OHOJOTHYECKOM HAayKd C [EeNbl0 HM3YYCHHUs

OHMOJIOTHUECKUX TPUOOPOB U HHCTPYMEHTOB;

(opMHpOBaHHE YMEHHsSI MHTEIPHUPOBATH OMOJIOTMYECKUE 3HAHUS CO 3HAHMUSAMHU U3 JAPYTHX yUeOHBIX

npeaMeToB ((U3NKH, XUMUU, Teorpadun, HICTOPUH, OOIIECTBO3HAHUS U T. II.);



— (opMupoBaHHE YMEHHI perraTth yueOHbIe 3aaui ONOIOTHYECKOTO COACPKAHNSA, BBISIBISATh IPHYUHHO-
CJIEICTBEHHBIC CBSI3U, MMPOBOJUTH KAUECTBEHHBIC U KOJUYECTBEHHBIC PACUCTHI, JAE€NaTh BHIBOJLI HA OCHOBAHHUU
MOJIYYEHHBIX PE3yJIbTaTOB;

— ¢opmMupoBaHHEe YMEHHS IUIAHUPOBATH Yy4eOHOE HCCIEIOBAaHWE WM IPOEKTHYI paboTy C ydeTroMm
MOCTABJICHHOW IIeNn: (OPMYJIUPOBATH MPOOJIEMYy, THUIOTE3y M CTAaBUTh 3aJaydl HCCJCIOBAHUS, BBHIOMPATH
aJICKBaTHO TOCTABJICHHOW IIEIM METOJbI, AENaTh BHIBOJABI IO pE3yJbTaTaM HCCICAOBAHUS WM MPOCKTHOU
eI TeNbHOCTH;

— (dopMupoBaHUE WHTEpeca K YrIIyOJCHHIO OMOJIOTMYCCKUX 3HaHM (mpeanpoduibHas MOArOTOBKA U
npoeccuoHaIbHAsT OpWUEHTANWsI) W BHIOOPY OMONOTHH Kak MPO(HIFHOTO TpeaMeTa Ha CTYNEeHH CPEIHEro
MOJIHOTO 00pa30BaHus I Oyaymiedl NmpoeCCHOHAIBHON ACSITeIbHOCTH, B OOJACTH OHMOJIOTMH, MEIUIIMHEI,
9KOJIOTHHU,TICUXOJIOTUH, BETEPHUHAPHUH, CEIBCKOTO XO035HCTBA;

— BIaJIeHHE HaBbIKaMH pabOThl ¢ HHPOPMaIUEl eCTECTBEHHO-HAyYHOT'O COJIEPKaHusl, IPEACTABICHHOHN B
pasHoi dopme (B BHIE TEKCTa, TAOJMYHBIX JNAHHBIX, CXeM, rpadUKOB, OUarpamMm, MoJelei, N300pakeHuil),
KPUTHYECKOTO aHalIM3a HHPOPMAIIUU U OLIEHKH €€ JJOCTOBEPHOCTH;

— yMCHHE WHTETPUPOBATh OMOJOTHYECKHE 3HAHUS CO 3HAHMAMH JPYTUX YUEOHBIX MPEIMETOB; HHTEpPEC K
yIIIyOJIeHHI0 OMOJIOTHYECKUX 3HAHUM M BBIOOPY OMOJOTMM KaK MPO(UIBHOTO MpeaMeTa Ha YPOBHE CPEIHETO
oOmiero obpaszoBaHust g Oyaymied NpoeCCHOHAILHOM NEATEIBHOCTH B 00JIACTH OWOJIOTHH, MEIUIIMHEI,
9KOJIOTHH, BETEPUHAPHH, CEIHCKOTO XO35MCTBA, UIIEBON MPOMBIIUIEHHOCTH, ICUXOJIOTHH, UCKYCCTBa, CIIOpTa
- IMETh YETKUE TPEICTABICHNS O MAaTEPHAINCTUIECKON CYIIHOCTH T€HOMOB YKMBBIX OPTaHU3MOB U PETyJISINIO
nx paboThL,

— 3HaHHE OCHOBHBIX (PaKTOPOB OKPY’>KAIOLIEH Cpelbl, BIUAIOIINX HA Pa3BUTHE U CYLIECTBOBAHUE *KHUBBIX
OpPTraHM3MOB, alaNTalyii K (hakTopaM OKpY’KaIoIIei Cpebl;

— 3HAHHMC OCHOBHBIX IIOJXOI0B 6I/IOTCXHOJ'IOFI/IPI, HCIIOIB30BaHMS €€ JOCTIDKCHUN B COBpGMeHHOﬁ KHU3HHU
YCJIOBCKA, 0COOEHHOCTH UCIOJIB30BAHMS KUBBIX OpPraHu3MOB JIsI IPOU3BOACTBEHHBIX HYXK]] UCTIOBEKA,

— 3HaHHE OCHOBHBIX TOAXOJOB CEJIEKUMH M OMOTEXHOJOIMH KYyJIBTYPHBIX PAaCTeHHH, XapaKTepHu3oBaTb
TCHETHUECKH MOAM(UIMPOBAHHBIE PACTEHUS, OIEPUPOBATh MOHITUSMH, THOpHIW3aNUs, OTIaJCHHAS
ruOpuau3anusi, HUCKYCCTBEHHBIH  OTOOp, TeTepo3uc, TpaHCPOopMamus, MyTareHe3, TI'E€HETHYECKOe
peAaKTHPOBAHHUE;

— I[OHUMAaHHE MOJICKYJIAPHBIX MEXaHHU3MOB pcajin3alnuu HaCHeHCTBeHHOﬁ I/IH(bOpMaIII/II/I U YMCHHC
CBO6OZ[HO OIeprUpPOBaTh OCHOBHBIMU IMOHATUAMU MOJ'IeKy.TIHpHOﬁ OHOJIOTHU U €€ COBPCMCHHBIX HaHpaBJ’IeHI/Iﬁ —
TCHOMUKH, METAarCHOMUKH, TIPOTCOMUKHU

— 3HaHHME€ OCHOBHEIX 3a00JIeBaHMIMA YCJIOBCKA, MEXaHM3MOB HX pa3BUTUA, crocobax ux JUAarHoCTUKHU H
JICYCHUA,



— (opMupoBaHHE YMEHHUS HCIOIB30BATh TMOHSATHWHBIA ammapar U CHMBOJIMYECKHH SI3BIK TEHETHKH,
IrPaMOTHOE TIPUMEHEHHE HAayYHbIX TEPMHHOB, TOHSTHHA, TEOPWH, 3aKOHOB IJIsI OOBICHEHHS HAOIOJAEMBIX
OMOJIOTMYECKUX OOBCKTOB, SIBIICHUH W TMPOIECCOB, TO3BOJSIIONIMX 3aJI0KUTh (YyHIaMEHT HAy4YHOTO
MHPOBO33PCHUSL.

B 11eHHOCTHO-OpUEHTAIIMOHHOIT cdepe:

— 3HaHWE, 4YTO NPUMEHEHHE COBPEMEHHBIX TEXHOJIOTUH MOJIEKYJISPHOW OHOJOTHMM TIO3BOJISICT YCICIIHO
peliath Takue 37000[HEBHBIC NPOOJEMBI, KaK OXpaHa OKpPYXKAIIIEH Cpelbl, COXPaHCHHUE 3JI0POBBS
YeJI0BEKa, KOHTPOIb U BOCCTAHOBICHUEIKOCUCTEM.



TEMATHUYECKOE IINTAHUPOBAHUE

Monyas «Kak ;KMBOTHbIE U pACTeHHsI PHUCIOCADINBAIOTCS» (IBOJIOLHMOHHASIKOI0THS) 5-6

kjaaccsl (34 yaca)

Tembl

OcHoBHOe coep:kanne

JlesiTeIbHOCTD

IIKOJbHUKOB

1. M1 ucciexyem
JKUBBIE 00bEKThI (6 1)

CBOWCTBA U CTPOCHHE KUBBIX
OpraHu3MoB (CTpoeHue KieTkn).Buj,
0CO0Bb — OpPraHn3M KakK equHas CUCTeMa.
Ananranuy (IpUCIIocoOICHUS).
ITonsiTe TOMEOCTa3a AKUBOTO
opraan3ma.Croco0bl ero NnojIep KaHusl.
Orpanndenust MOPHOIOTHIESCKHAX H
(usnonornyeckux amanranuii.[Touemy
OpraHu3Mbl HC CTAHOBATCA

OCCKOHEYHO OOJIBIIMMH, MAJICHLKIMH,

BCCAIHBIM.

HccnenoBarenbekue paboThI
«Bce nmu (cuHUTIEL, 0eIKH,

Oepe3sbl U T.J)
OJIMHAKOBBIE?
DOTOKBECTY. IIpakTuueckas
paborta
«CocraBisiem KHUTY

PEKOPIIOB PACTEHUI U )KUBOTHBIX
HaIlEero Kpas.

2. Bausinue

OKpY awuiei cpeabl
HA J)KMBbIe OPTaHN3MBbI
(12 v)

@DaKTOpBI OKPYXKAIOLIEH CPEJIb
(abmotnyeckne, OMOTHYECCKUE,
aHTpornorenHsie). [Ipumepsr
abrnotnvecknx (HaKTOPOB, OKA3BIBAIOIIIHX
OCHOBHOE BJIMSIHUE HA
KHU3HEACSITEIbHOCTKUBBIX OPTaHU3MOB!
TeMIepaTypa, CBET, BIaXHOCTb.
OcCHOBHbIE 3aKOHOMEPHOCTH
MPUCTIOCOOIICHHSI )KUBBIX OPTaHU3MOB K
abroTrueckuM akTopam.
[IpucnocoGneHust K OCHOBHBIM
abrnotnueckuM Qakropam: Temreparypa,
BJI&KHOCTb U CBET.

IIpaktuueckoe 3aHsTHe

«Ber u Termo» (KyOMKH ITbaa
B3BECUTD, MIOJIOKUTHB YAIITKH
IIerpu Ha pa3HOLBETHYIO
Oymary, uepe3 30 MUHYT
B3BECUTH3aHOBO — KTO OBICTpEe
pacrasin).

[IpakTrdeckoe 3aHsATHE
«Uto pacTBopsieTcst BBOJIEH
(3xcTIepuMeHT

«Kuakuit mom»).
[IpakTrdeckoe 3aHsATHE
«dnddyszus BemecTs BBOJE
(pacTBOpBI)»,

«JIBU)KEHNE pacTBOPOB 110
LBETKY».

IIpakTrueckoe 3ansTHe
«Jlen nnaBaer B Boze
(aiicOepru, 3amep3anue
BOJIOCMOB)».
[IpakTrueckoe 3aHsATHE

«Jlen npu 3amep3aHum




pacumpsieTcs» (pa3pylieHue
KamHs (1ouBoOOpa3oBaHue),
3aMep3aHue KIETOK).
IIpakTrueckoe 3aHATHE
«1ly6ay» (xyOmku ib1a
3aBEPHYTH B pa3HbIil
MaTepHual, B3BECHUTH).
IIpakTrueckoe 3aHsTHE
«IIurmeHTe (MOXKHO
pa3AenuTh Ha BaTMaHe
KpacHTelu H3
¢domacTepoBy.

[IpakTryeckoe 3aHsTHE

«Kax >kMBOTHBIE TIJIABAIOTB
BoJe» (DKCIIEPUMEHT C
ITHITETKOM).
HUccnenoBarenbckue paboThl
«BnusHue cera (Tema,
BII&KHOCTH, COCTaBa MOYBbI) Ha
pacTeHUsI B €CTECTBEHHBIX HJIH
HCKYCCTBEHHBIX YCIIOBUAX» (Ha
JOCTYITHOM

Matepuase).

3. B3anmoneiicTBus
SKMBBIX OPraHu3MoB(4 4)

Buotnyeckue GpakTopsi.
3aKOHOMEPHOCTH Pa3BUTHA
MEXBHJOBBIX B3aMMOOTHOILIEHHH.
KosBomtonus (XMITHUK-KEPTBA;
Mapa3uT-X0351H) DBOJIIOLUS CTPATETuil
NOOBIBAaHMS THILLH.

ConnanbHocTh. Buipl- BcelleHIIbI.
Ilepedyens pacreHuii-BpeAuTENEH.

HccnenoBarenbckast padboTa
«HaOmonenus 3a
B3aMMOOTHOIIICHUSMH KHBOTHBIX
1pu JOOBIBAHUY TTHIIU
(KOpMYTIKH IJIST TITHIIL, AJIS
TOPOJICKUX HJTH CEThCKUX
JKUBOTHBIX ). BeO- kamepbi».
HccnenoBarenbckast

paborta

«Pacnpoctpanenue
BHJIOB-CHHAHTPOIIOB B

HaIllel MECTHOCTH




4. Yes10BEK B :KU3HHA
pacTeHMii U JKUBOTHBIX?
(6 9)

AmnTponorenssie GakTopsl. [IpaBaa i,
YTO TIEPBOOBITHBIE JIIOIH JKUIIN B
rapMOHUH ¢ Tipupoaon. OmoManiHuBaHNE
Y IPUPYYCHHE KUBOTHBIX M PACTCHUH.
3adeM criacaTh BEIMHPAIOIINE BUABI, KaK
3TO Aenath. KynbTypHbIE pacTeHUs NIX
nukue npeaku. [loueMy BaKHO UX
COXPAHATE.

PaznooOpa3ue KynbTypHBIX pacTeHUH U
UX 3HAYCHUE B )XKU3HU uenoBeka. KpacHas
kHHTaBaren Teppuropun. Ocodo
OXpaHseMbIe TEPPUTOPHH,

3anoBeHUKU Poccun u Mupa.

IIpaktrdaeckast padorta
«Pa3HOOOpasue KyJIbTypHBIX
pacTCHHIA BBAIIIEM PETHOHE).
HccnenoBarenbekas paboTa
«BrusiHEE aHTPOTIOTEHHBIX
(hakTOpOBHA Pa3BUTHE PACTCHHIA
B TOPO/IC/HACETICHHOM ITYHKTE.
DKcKypeus/mpakTayeckaspadora
«OOIIT B Bammem peruosHe —
YHUKAJIBHBIC 00 BEKTHI
TIPUPOIBI.

5. Dkojornueckne
Huu (6 u)

buocdepa — ogHa U3 BaKHEHUIITIX
obomnouek 3emmu. YTo Takoe
«OKOJIOTUYECKUE HUIIN» U KaK OHH
tdhopmupytrorcsa? GopMupoBaHUE3HAHUH

UccnenoBarensckue paboThI
«IKOJIOTHYECKUEHUIITH BOKPYT
Te0s1 — onucanue (HakTopoB
OKpY>KaloIlEe cpesib».

o OMOPa3HOOOPA3HIO KUZHEHHBIX HUccnenosarensckue
(hopM, TIOBEJCHUECKUX paboTs
MPUCHIOCOOICHUH, MOAUDUKATOHHAS «DeHonoruueckue
M3MEHYNBOCTH (Ha 0a30BOM YPOBHE). HaOIIOICHUS».
PacturensHble COOOIIECTBA U UX THUIILL.
PasBuTHE U CMEHBI PACTUTENBHBIX
COOOILIECTB.
Mopnyab «OcHOBBI pacTeHHEeBOACTBa» 7-8 kiaccsl (68 yacon)
Tembl OcHoBHoOE coepKanme JlesITeLHOCTD
HIKOJIbHUKOB

Tema 1. BBegenue B
pacTeHueBoACTBO (2 4)

Uro-Takoe pacTeHHUEBOICTBO:
OCHOBHBIE ()aKTOPHI BHIPAIIINBAHUS
pacTteHuil.

Hcropus pa3BUTHS arpOXUMHUYECKUX
3HaHu# (pabotsl M.B. JlomonOCOBa, TO.
JIubuxa, byccenro, B.B.

HoxydaeBa, K.A. Tumupsizena,ll.A.
Kocrteruena, JI.H.

[IpakTuueckas padora
«bouka JInOuxa».




[psHUITHUKOBA U Ap.).

Tema 2.
ArporexHu4eckuii

KCcIepuMeHT (6 4)

[IpaBuna nocTraHOBKU
arpodKCIIEPIMEHTOB.
ITocTaHOBKa SKCIIEPUMEHTOB C
pacreHussMHA. BBIOOp TEMBI,
COCTaBJICHHE THITOTE3BI, IIeTTH
3a/1a4 IKCIIEPUMEHTA 110
BBIpAIlMBaHUIO PACTCHUH B
KOHTPOJIUPYEMOH Cpelie.
KonTpomnu, moBTOpHOCTH,
MIPOBEICHIE HKCIIEPUMEHTA.
IlnanupoBaHue SKCIEPUMEHTA.
OreHka pe3ynbTaToB
SKCTIIEpPUMEHTA.

OcBoeHue TEXHOIOTUH
KpYTJIOTOAUYHOI'O BEIpAIlllUBaHU
cajaToB U MUKPO3EJICHU B
KOHTPOJHPYEMBIX

HUCKYCCTBCHHBIX YCJIOBUAX.

Hccnenoparenbckas
pabora «DaKTopHI,
BIHSIFOIIIUE HA
TIpopacTaHue CeMsH (POCT
TIPOPOCTKOB)».
[IpakTuueckas padbota
«Cbop yCTaHOBKH AJIS
BBIpaIlMBaHMs PACTCHUH B
KOHTPOJHPYEMBIX

YCJIOBUAX).

Tema 3. Poan
XHMHYEeCKHX
3J1eMEHTOB B
NUTAHUU pacTeHUi
(20 v)

Bopa. PactBop. BeiTsixka.
AHHMOHEI, KATHOHEI,
3JIEKTPONPOBOIHOCTH U pH
pactBopa. Pons xumuueckux
3JIEMEHTOB B MUTAaHUH PACTCHHU.
[Tomydenue nuTaTENbHBIX
BEIIECTB PACTEHUSIMHU.

Y nobpenus: opraHuyeckue,
MUHEpaJbHbIE,
MUKpoOuosnornueckue. Tursl
nuTaHus pacteHuil. BozgyuiHoe
1 MUHEpaJIbHOE (KOPHEBOE)
NUTaHUE pacTeHUu. TpaHCIOPT
MIUTaTEebHBIX BEIIECTB
pacTeHuii: BOCXOASAIIMN U
HUCXOISAIIHWN TOK. BaxkHenmme
KaJuiiHele, pocopHbie U
a30THBIC YAOOpEeHHUs, HX
cBoiicTBa. IIpocTsie U cla0XKHBIE
yI00peHMsL.

PocT u pasButHe pactenuil:
JTarnbl OHTOTeHEe3a, (PaKTOPHL,
BIIUSIONINE HA POCT PaCTEHUIL:
CBET, TyCTOTa MOCAJ0K, TUTaHHE,
cybcrpar.

OCO00EHHOCTH TUTAHUS

[IpakTudaeckas pabora
«CxeMbl TUTATEIbHBIX
pactBopos. Pacuet 103
yAOOpeHM IS
MIUTATEJIbHBIX PACTBOPOBY.
[IpakTuueckas padora
«IIpaBuiia cMenMBaHus
yI0OpEHMID»
[IpakTuueckas padbora
«IIutanue pacTeHui:
TEXHOJIOTHS
[PUTOTOBJICHUS
MUTATEIbHBIX PACTBOPOB
JUTSL Pa3HBIX KYJIBTYPY.
[IpakTnueckas padora
«MOHHUTOPUHT
MUHEPAILHOTO IUTaHUS
pacTeHui».
[IpakTuueckas padbora
«PacturenbHas
JMAarHOCTHK.
WccnenoBaTenbckas
pabora «OrneHka
COCTOSIHUSI KOMHATHBIX
pacTeHui, pacTeHui Ha

IIKOJIbHOW TEPPUTOPUH,




pacTeHuii a30TOM. A30T U €T0
3HAYCHHUE B HM3HU pacTeHUI. DopMbI
a30Ta ¥ UX NPEBPAILCHUC B TIOYBE.
Uctounuku gocdopa ans pacTeHus.
3Hauenue GochopcoaepKammx
coequHeHnH B KieTke. Poib
MaKpO3PTHYECKUX COCTMHECHUN
(dhocdopa B sHEpreTHUSCKOM OOMEHE.
Brusinue kanus Ha (U3UUECKUE
CBOIiCTBA MPOTOILIa3MbI, HA (HEPMEHTBI
YIIeBOJOPOJIHOTO OOMEHA, CHHTE3
OCIIKOB W JIp.

Poutb kanus B moaAepIKaHHd HOHHOTO
OayaHca B TKaHsX, B IIpoIieccax
caMmoperyJsinuu. PerynstopHas u
CTPYKTypooOpa3oBaTenbHas poJib
KaJblMs. Y4yacTue B 00pa3oBaHUH
KIJICTOYHOW CTEHKH, MOJIICPIKAaHUH
CTPYKTYpPbI MEMOPAH U PETYJISIUS HX
HpOHI/IHaCMOCTI/I.:;Ha‘ICHI/IC Martus B
MeTaboIM3Me PacTeHUH.

Maruuii B coctaBe Xjaopoduiuia,
CXOJICTBO XJIOPOQHIUIA K TEMOTIIO0NHA
KaK CBUJICTEIILCTBO STUHCTBA
OPraHU4eCcKOro MHUpa.

Cepa u ero OCHOBHBIE COSTUHEHUS, UX
pOJb B CTPYKTYPHOM OpraHU3aluu
KIICTKH, Y4aCTUE B OKHCIIUTEILHO-
BOCCTAHOBUTCJIbHBIX PCAKIUAX
MHUKpPO3IEMEHTBL.

IIpencraBnenus o poiau
MHKPOJIEMEHTOB B METa00IH3Me
pactenuii. OCOOCHHOCTH
MOCTYIIJICHUS] MUKPORJIEMEHTOB B
pacteHwus.

CI/IHepFI/BM 1 aHTarOHMu3m

YCTaHOBKA MTPUYUH
MATOJOTUIECKUX

COCTOSTHHH (TIpH

HAJIAYHN)».
UccnenoBarenbckas paboTa
«OueHKa BIUSIHUASPA3THYHBIX
3JIEMEHTOB HACOCTOSHHE
pacreHunit (cocTaBlieHHE
Pa3NUYHBIXIIOJKOPMOK)».




3JIEMEHTOB ITUTaHMsI PACTCHUH.
PacturenpHast JUarHOCTHKA U METOIBI
uIeHTU(DUKAIIMY HETOCTaTKa/ M30bITKA

OJICMCHTOBITUTaAHHS.

Tema 4. Peryasitopsi
pocTapacTeHmii.
3amuTapacrenuii (4 4)

ITonsiTHE O perymnsTopax pocra
pactenuii. CTUMYISTOPBI pOCTa
— (UTOTOPMOHBI (AYKCHUHBI,
ruO0epeITNHbI, IUTOKUHHUHEI).
HHrubuTopsl pocTa pacTeHUN:

1. npuponusie (abcrmsosast
KHCIIOTa U HEKOTOPhIC ()eHOTbHBIC
BelecTBa (MKyMapoBas,
KOpHUYHAs!, CATUIIMIOBAS
KHUCIIOTHI).

2. cunternueckne (MOphaKTHHbI,
peTapaaHThl, e OTUAHTHI, ICCUKAHTHI,
repOuIuibl). DUTOMOHUTOPHUHTH
OLICHKA COCTOSIHUS PACTCHU.
CoBpeMeHHBIE CIIOCOOBI MOHUTOPHHTA.
3amura pacTeHU OT

BpEOUTENIEH: OCHOBBI

oHoMeToa.

[IpakTuueckas padbota
«DUTOMOHUTOPHHT U OIICHKA
COCTOSIHUSI paCTEHUH.
CoBpeMEHHBIE CITOCOOBI

MOHHUTOPHHTA.
HccnenoBarenbekas paboTa

«Bnusaue
reTepoayKkcuHa Ha
popacTaHue (poct Ha
Pas3HbIX CTausIX, B PA3HBIX
YCJIOBHSIX) Ppa3IMYHBIX
pacTeHuin».

[IpakTryeckas padbota
«HWHCcekTapuu: mpaBmia u
YCJIOBHS Pa3BEe/ICHHS TTOJIC3HBIX
HACEKOMBIX».

Tema 5. Bognas,
necyaHasi u
MoYBeHHAasl
KYJbTYPbI, HX
NpUMeHEeHue B
BbIpAlllMBAHUM
pacTeHwuii.
Du3H0JI0TUs
pactenuii (8 4)

Bonnas, mecyaHnast 1 mouBeHHAs
KYJbTYpbl, UX TPUMEHEHUE B
BbIpAIIMBaHUU PACTEHUI.
[IpoBenenme BoabI B KOpHE UCTEOIIE
pacTeHui.

BoaHbIi pexxuM pacTeHUl: CTpOeHue
yCThHIL: (DAKTOPBI, BIUSIOIIME HA X
PACKpBITHE U 3aKphITHE. 3HAUYCHUE
MEXaHU3MAaPETYJIISIINN UCTIAPCHUS BIIaTH
pacTeHueM.

@DOTOCHHTE3 — YHUKAJIBHBIN IPOLIECC
pactennii. TemHOBas rcBeToBast (as3bl
(hotocunTesa.

3HaueHue POTOCHHTE3A JIJIS JKUBBIX
opranu3MoB. DakTopeIpocTa
pacTeHuii: BO3AyX U adpalusi.
IToa3zeMHOE TBPIXaHMEPACTEHUI: COCTAB
IIOYBEHHOT'O

BO3/yxa, ra3000MeH. ['a3000mMeH

[IpakTuueckas padora
«KopneBoe naBnenue».
[IpakTrueckas pabora
«IIpuroroBienue npenapara
YCTBHII METOJIOM CJIETIKA».
UccnenoBarenbckue paboTh
«BausHue ycnoBuit
COJiepKaHus PACTEHUN Ha
KOJMYECTBOYCTBHI.

[IpakTuueckas padora
«DyHKIIMOHAIbHAS JUATHOCTHKA
pacTeHHI TOAKTUBHOCTH
XJIOPOILIACTOBY.
UccnenoBarensckas padora
«Onpenenenunexiopoduia
Aub,

OIICHKa




npu 0ECIIOYBEHHOM

BbIpallliBaHUH.

(hOTOCHHTETHYECKOH
AKTUBHOCTU PACTCHUU U
(hakTOpOB, BIUSIOINX Ha
HEe.

IIpaxTrdaeckast padoTta
«Aspanust, COz u Oa.
JIpIXaHuE pacTeHUID.
IIpakTryaeckast padoTta
«JlpIxaHue pacTeHUI:
OLIEHKAa NHTEHCUBHOCTH
IBIXaHUS] paCTEHUH 1
IIJI0IOBY.
HccnenoBarenbckue
paboTsr «Bnusane
croco0a BEIpaIINBaHUS
(coctaBa mUTATEITHLHOM
CMECH, CXEMbI BHECEHUS)
Ha pOCT U pa3BUTHSL

Pa3JIMYHBIX PACTEHUID.

Tema 6.
KyabTypHble
pacTeHus.
CoBpeMeHHBIE
aCMeKThI ceJIeKIMI
(20 v)

Kak yenoBek cTall HCIIOIb30BaTh
pactenusa? CBsi3b pa3BUTHSA
LIMBHIIM3AIUY YeJIOBEKA U
OJIOMaIIHUBAHUS PACTEHUH.
JlomecTukanmusi.
HacnencTBeHHOCTD U
M3MEHYHBOCTH — OCHOBHBIE
CBOMCTBA KUBBIX OPraHU3MOB.
N3menunBocTs. Buasl
M3MEHYHUBOCTb.

I'en —MaTepuanbHbI HOCUTENH
HACJIEJCTBEHHOCTHU U
m3MeHInBocTU. HykiienHoBbIe
KHUCJIOTHL. Jlokann3anus
TEHETUIECKOTO MaTepraia B
kieTke. JleneHue KieTok.

Pennukarus JJHK. OcHoBHast

JI0TMa MOJIEKYJIAPHOIN OHONOTHH.

Tpanckpunmus. TpaHcnsuys.
MyTanuu.

OddexT OyThUIOUHOTO
TOPJIBIIIIKA U TEHETHIECKOE
pasHooOpasue. Uto Takoe
rer0asHk? 3ayeM COXpaHsITh
TEHETUYECKHE PECYPCHI

pactenmii? OCHOBHbIE CLIOCOOBI

Huckyccus
«JlomecTukanus, Bce I
pacTeHHS U )KUBOTHBIE,
KOTOPBIC YKUBYT PSJIOM C
YEJIOBEKOM UM
OJIOMAITHUBAIOTCS?
MO’KHO T CUUTATh
TapakaHa 0JI0MaIlHEHHBIM
JKUBOTHBIM?».
[IpakTuueckas padora
«MopudukanmoHHas
WU3MEHYHMBOCTH (JIUCThS,
UTOJIKH C OJTHOTO
JIEpeBa)y.

[IpakTnueckas padora
«"eH — MHCTPYKIHSA 1O
cOopke kietku (Ha Oucepe
WM KOHCTPYKTOPE)».
[IpakTuueckas pabora
«MyTanus Ha 6yTepopoe
(sr0601 00BEKT 13
npeapIaymen paboTsl, TIe
HM3MEHEHUE MHCTPYKIIUN
MPUBEIET K UBMEHEHUIO
BHEIIHETO BHJIA

00BEKTa)».




COXpaHCHUS TCHETUYECKUX PECYPCOB
pacreHuii (ex situ u insitu).

3nauenne pador H.M. BaBunosa.3akon
TOMOJIOTUYECKUX PSIJIOB.

LleHTpbI MPOUCXOXKACHUS KyTbTYPHBIX
pactrenuit H.U. BaBunosa u I[1.M.
XKykoBckoro.OCHOBHBIE METOIBI
cenekimu. ['nopuan3zarus. Gopmbl
ot6opa.OCHOBHBIE HAIPABICHHUS
CEJISKIINU: yIyUIIeHNEe YPOKANHOCTH,
YCTOHYMBOCTH K OMOTUYECCKUM U
abruotndeckuM Qakropam.

Ecte 1u xu3Hp B mpoOupke?
buorexnomorus KYJBTYPHBIX
pacTteHuil.

Kak yenoBek MoxeT MoauUIIMPOBATH
pacrenus? I'enernueckoe
penakTupoBanne. CoBpeMEeHHBIC
MOJIXOJTBI U

JOCTHXKCHUS I'CHECTHYCCKOI'O

pEaKTUPOBAHHUS PACTCHUI.

[IpakTnueckas padoTa o
rpynnaMm «OTKy/1a Ha HaIIX
cTonax (PyKThI/OBOIIN/3TAKNY.
[IpakTuueckas pabora
«BpIpamuBaem ropox. Kak
IIPOBECTH CKPEUTUBAHHE y
TOpOXa.

HccnenoBarenbekas paboTa
«BpIpanuBanue pacTeHui B
mpodupKe» (MOKHO
BOCTIOJIb30BATHCAPE3YIbTATAMH
MIPeIbIIYIINX SKCIIEPIMEHTOB
IO COCTAaBJICHUIO MTUTATEIBLHBIX
pPacTBOPOB Ul pacTEHUIN).
IIpaxTryaeckast padorta
«"eHOMHBIE HOKHUIIBI

(MonenupoBaHue paboThI
cucremsr CRISP-Cas)».

Tema 7.
PacTuresnbHas
npoaykuus (8 4)

HanzemHbie 1 mog3eMHbIe OpraHsbl
pactenuit. [loGer u

BUJIOM3MEHEHHBIN T00ET

pactenuii. CriocoObl pa3MHOKEHUS
pacTeHui.

ITonsiTHE O KauecTBE NPOLYKTOB
nutanus. [IpoOiaeMbl KOHKYpeHIH
OTEYECTBEHHBIX MPOAYKTOB MUTAHUS C
UMIOPTHBIMU. JIOTUCTHKA JOCTaBKH U
Cpe/CTBa COXPaHEHHS MPOITYKTOB
MUTaHUS.

Mukpo3elieHb: MoJIe3HOCTh U
TEXHOJIOTHSI.

XHUMHUYECKUI aHaju3
MPOAYKIIMH. OcHOBBI
CHEeKTPOGOTOMETPHH.
[lorenumomerpusi.

Xpomarorpadusi.

[MpakTryeckas padborta
«[IpexenbHO nomMycTHMBIE
koHnentparuu (I1IJIK) u meroast
KOHTPOJISl 0€30I1aCHOCTH
PacTHTENBHBIX POTYKTOB
HHUTAHUS.

UccnenoBarenbckas paboTa
«OrneHka KayecTBaBbIPACHHON
MUKpO3eJieHIn» (JIM00 CBOs, OO
n3 MarazuHa). [IpakTrdeckas
paborta

«MeTozp! OLICHKH KauecTBa
pacTUTENBHOUIIPOIYKIIUH:
XpaHEHUE UCOXPAHHOCTD
MUTATENbHBIX BELIECTBY(II0
JIOCTYITHOMY OOOPY/IOBaHUIO).

UccaenoBaTrenbckas




pabora «Omnpenenenne
putamuHa C METOJI0M
00paTHOTO TUTPOBAHUS B
IJT0/1aX Ha pa3HOM CPOKe

(cmmocobe) xpaHeHHSD».

Moayas «buorexnoJiorus» 7-8 kiaaccel (68 yacon)

OaxTepuii.

Mopdomnorus 6akrepuii. [Ipocteien
CJIOKHBIE METOJIbI OKPAIIMBAHUSIOAKTEPHHL.
®dusnonorus OaKTepuil: MUTaHNe, TbIXaHUE,
POCT U pa3MHOKEHHE. 3HAKOMCTBO C
IoMeHOM Apxen (SKCTpeMO(HIBHOCTB,

0COOEHHOCTH CTPOEHHS KIIETKH).

Tembl OcHoBHOe coep:kaHmne JlesiTeJIbHOCTD
LIKOJIbHUKOB
Tema 1. [TonsaTHe 6MOTEXHONMOTNH. 3a4eM YETIOBEKY [pakTuyeckas paGora
BuorexHosiorusi(4 OMOTEXHOJIOTHH, B YEM HUX IPEUMYIIECTBO «IIpumepbl
4) nepesl XUMU4ecKUM cuHTe30M. OCHOBHBIE PUMEHEHNS
OMO000BEKTBI OMOTEXHOJIOTUM: GHOMOTHYECKHX
HPOMBIIICHHBIE MUKPOOPTaHU3MBI, KIETKH | oGhLeKTOB B TBOCH
1 TKaHUPACTCHUHU, ) KUBOTHBIX U UCJIOBCKA, SKAZHID).
OHMOKaTaIN3aTOPBI.
Ceipbe 11 OMOCHHTE3a U OLICHKAEr 0
OMOJIOTNYECKON LIEHHOCTH.
OCHOBHbIE HCTOUHUKH YIJIEpOJia, a30Ta,
thocdopa, mukposnemenTos.MccnenoBanme
HOBBIX MICTOUYHHKOBCHIPBSI (BKJIIOUAs
BOIIPOCHI €T0 MPeABAPUTEIILHON 00pabOTKH),
pa3paboTKa HOBBIX IUTATENBHBIX CPE/l, B
TOM YHCJIE BKIIOYAIOIIUX OMOCTUMYIISITOPHI
U IpYTHE DJIEMEHTHI YIIPABICHUS U
OINITUMH3alU NTPOLECCOB
OonocuHTe3a. MeTO bl ONITUMHU3AITUH
MUTATEJIBHBIX CPE.
Tema 2. [TonoxeHne NpoKapruoOTOB B CUCTEME [Ipaktuka. JlaGoparopHast
Muxpoo6nosorusi(12 oprannyeckoro Mupa. Ctpoenue pabora
q) OaxtepuanbHOi KieTku. Kimaccuduxkanus «DuKCUpOBaHHBIE

npenapaTsl OaKTepuil.
Omnpenenenue Gopmbl
IIPEUI0KEHHBIX KYJIbTYD
MHUKPOOPraHU3MOB,
UCIIOJIB3YSl POCTON METOJ
OKPacKm».

JlaGoparophast pabota
«Omnpenenenue Tama




MOJ0YHOKHCIIOE B CIUPTOBOE
opoxenune. DoToTpodHBIC U
XeMOTpO(HbIE OaKTEpUH.
Kunerndeckoe onucanue npouecca
pocTa MUKPOOPTraHU3MOB.
OKCIIOHEHIMAIbHAS MOZEb POCTA.
Kunernka rubenn
MHUKPOOPTaHU3MOB.

[TaTorennsie GakTepun. YymHast
MaJoyvKa ¥ YepHasi CMepTh,
0OTynH3M, CTONOHSIK, TYOEpKYyJIes.
Hcropwust 60pb0OEI C
OakTepuanbHBIMU HHOEKIUSIMU.
Boiina 6eckoneynocTH:
AHTUOMOTHKH NPOTUB OaKTEpHil.
MexaHu3MBbI JeHCTBUMN
AHTUOMOTHKOB. MeXKIIeTOuHAas
KOMMYHHKaIws 0aktepuii. UyBcTBO
KBOpyMa.

[Mpumenenune GaxTepuii
yenoBekoM. Kunernueckoe
onuvcanyue OMOCHHTE3a POYKTOB
MUKpoopranu3mamu. bakrepuu,
KOTOpBIE MOTYT pa3jiaratb
IUTACTHK.

MHukpoopranu3msl B
arpoOHMOTEXHOJIOTHH.
HckyccTBeHHBIE accolMaluu

pacTeHuii ¢ MUKpOOPTaHU3MaMu

KJICTOYHOW CTCHKHU
METOJIOM OKPAIlTMBAHUS
no ['pamy» (mipu
HAJIMYUY PEAKTHUBOB).
JlaGopaTtopHas pabora
«IIpuroropienue
MPHKU3HEHHBIX
npenapaToB
MOJIOYHOKHUCITBIX
OakTepuii».
JlaboparopHas pabota
«IToceB cMmbIBa € pyK Ha
yamiku [letpw».
JlaboparopHas paboTa
«Briaenenne uncTon
KYJIBTYPBI OaKTepHii.
Meron pa3BeicHUMN.
Mertoa uctomaroniero
IITPUXAY.
JlaboparopHas pabota
«Mopdodonorudeckas
XapaKTePUCTHUKA
BBIJICJICHHON YHCTOMN
KYJIbTYPBIL:
XapaKTepUCTHKA
KOJIOHUH, (hopma
OaxTepuit, TUII
KJIETOYHOM CTEHKN.
JlaboparopHas pabota
«CpaBHeHHe pocTa
MHUKPOOPTraHU3MOB Ha
yaike 0e3 U ¢
n00aBIIEHUSA
AHTUOHOTHKOBY.
Hccnenoparenbekas
paborta «Ilouck
MHUKPOOPraHU3MOB
00J1a1aronmMx
AHTarOHUCTUYECKOU
AKTUBHOCTBIOY.
HccnenoBaTenbckas
pabota «Bpiienenue
MOJIOYHOKHCITBIX
OaxTepui,

HCCIICAOBAHUEC UX




AKTUBHOCTI.
HccnenoBarenbckas
pabota «Brienenmne
OakTepui MOIC3HBIX I

pacTeHu».

Tema 3.
JykapuoTuveckue
OpraHu3Mbl B
O0MOTEeXHOJIOTHH
(mj1ecHeBbIe TPUOBI,
JAPOAKH,
Boaopocau) (12 )

[InecHeBbie rpUOBI MPOAYLIEHTHI
OMOJIOTUYECKU aKTUBHBIX BEILIECTB
OO6mias xapaKTepHCTHKA JPOXKKeN
caxapomulieToB. ctopus
HCTIOJIb30BAHUS IPOAOKEHN B
TPaIUITHIOHHOW OMOTEXHOIIOTHH.
TexHomorny BUHOAENUS U
xJe0oneyeHus,
CHEIMATN3UPOBAHHBIE PACH
IOposxokeid. MeTaboan3M JpoioKeH.
Peakums ciupToBOro OpoKeHUsI.
ITonyuyenue BTOpUYHBIX
MeTabOIHUTOB B IpoxcKax. Jpoxxu
KaK TPOIyIEHTH OMOTOTLIUB.
[Tomrydenune neneBsIx OCIKOB B
TPOAOKAX.

Oco0eHHOCTH BeTeTaTHBHOTO 1
IOJIOBOTO Pa3MHOXKEHHUS Y
TPOXOKEH, 3HAaUEHUE H3YUSHHS
MHUTO32 U TUTOKWHE3a JIS
ONITHMH3AIIMH TTPOLIECCOB
KYJIbTHBHPOBAHUS JPOKKEBBIX
[ITAMMOB, TIOHUMAHHUS TPHYUH
MATOreHHOCTH JPOXOKeH 1 TpHOOB,
MOKCKa MUIICHEH QYyHTHIIIOB U
pa3pabOTKH HOBBIX JICKAPCTBEHHBIX
MIpernapaTos.

Bonopociau — nepcnekTUBHBIN
00BEKT AJIsl TPOU3BOJICTBA O€JIKa 1
yraeBoJ1oB. buotexnonoruueckue
METOABI OUHUCTKH TBEPIBIX,
KHUJIKAX OTXOJ0B M ra3000pa3HbIX
OTXO0JI0B MPOU3BOACTB. CTOUHBIE
BOABI. CXEMBI OYHCTKH.
buodunsTpsl, a3poTeHkH,
METaHTEHKH, OKCUTECHKH.
AKTHUBHBIN U1 U BXOJSIIUE B HETO
MUKpoopranusmsl. Mcnons3oBanue
BOJIOPOCJIEM B OUUCTKE CTOUHBIX
BOJ.

JlaboparopHas pabota
«Iloncuer xeTok
JIPOXKKEN B KaMepe
TopsieBay.
JlaGopaTtopHas pabora
«O0HapyxeHne
[IPOAYKTOB CIIMPTOBOTO
OpO’KEHUs: ITUIIOBOTO
CIHPTA U YIIEKUCIOTO
razay.

JlaboparopHas paboTa
«Habmoznenue
Pa3sMHOXKEHUS
JOPOKKEBBIX KIETOK.
[IpakTudeckas pabora
«ITomyueHnue TBOpOra u
Kedupa Ha OCHOBE
MOJIOYHOKHCIIBIX
OaxTepuii».
[IpakTuueckas padora
«OcHOBHBIE BUIBI KBaca
U UX XapaKTepUCTUKA»
«poxku u
MOJIOYHOKHUCIIBIE
OaxTepuu,
NpUMEHSEMbIE JUTS
MPOM3BOJICTBA KBACAY.
[IpakTuueckas padora
«CpaBHUTENBHBIN
aHaJN3 Pa3BUTHS
JOPOXOKEH B a9pOOHBIX U
aHadpPOOHBIX
YCIIOBHSXY.
[IpakTudaeckas pabora
«MeToabl OLICHKH
CBOICTB
xJ1eO0TIeKapHbIX
JIPOKAKEH.
OcoGenHoctu

OPUMCHCHUSA




MIPECCOBAHHBIX,
CYIIIEHBIX U

MHCTaHTHBIX

JIPONOKEI.
UccnenoBarenbckas paboTa
«Bnusaue puzuko-
XUMHUYIECKUX (PaKTOpOB Ha
KadecTBO
OMOTEXHOJIOTHUECKON
NpOLyKIHHU (KBac, Keup,
CBIp, XJI0 | IIp.)».
Hccnenoparenbekas
pabota «Bnusane Qpu3nKo-
XUMHUYICCKUX(PaKTOPOB Ha
poct Bogopociu (Chlorella

vulgaris)».

Tema 4.
HacaencrBennas
uHdopmanus (8 4)

HacneacTBeHHOCTh U U3MEHUYHUBOCTD —
OCHOBHBIC CBOMCTBA KMBBIX
opranuzMoB.M3MeHunBOCTh. Buibl
H3MEHYUBOCTD.

I'en —MaTepuanbHbIil HOCUTEID
HacCJIEACTBEHHOCTH U M3MEHUYMBOCTH.
Hyxnennoseie kucnotsl. Jlokanuszanus
TEHETUYIECKOTO MaTeprasa B KJICTKE.
Jlenenue KiIETOK.

Permmukanus [IHK. OcHoBHas morma

MoJieKyJsipHON Ononorun. TpaHcKpUus.

Tpaucnsuus.
MyTauumu.

[IpakTryeckas padbota
«MomupuxanmoHHas
U3MEHYHBOCTH (JIUCTHS,
UTOJIKH C OJTHOTO JICPEBa)».

[IpakTryeckas padbota
«I'eH — uHCTPYKLUS 110
cOopke KieTku (Ha Oucepe
WM KOHCTPYKTOPE)».

[IpakTryeckast pabota
«MyTanus Ha OyTepOpoe
()1r000# 00BEKT U3
HpenbIIyIeipadoThl, Tae
M3MEHEHUEHHCTPYKIHN
NpUBEIET K M3MEHEHHIO
BHEIITHETO BU/IA

00BEKTa)».

Tema S.
Bupycosorus (6 1)

[TonoxxeHne BUPYyCOB B cUCTEME
opraanyeckoro mupa. CTpykTypa u
XUMHUYECKUH COCTaB BUPYCOB.
Knaccugukanus Bupycos. Penponykuus
BHpYCOB. Bupycsl -Bo30ynuTenu
“H(EKIMOHHBIX 00j1e3Heil. OHKOBUPYCHI.

Bakrepuodaru: ctpoenue,

[IpocMOTp TOKYMEHTaIBHOTO
(duabMa 0 BUpyCax.
[IpakTnueckas padboTa.
«Metox pa3BeneHun».
[IpakTidaeckas paboTa.

«TurpoBanue

OakTepruodaroy.




CBOIiCTBa, MpUMEHEeHUE. bruonornueckue

METO/TbI OOPHOBI CBHPYCaMHU.

Tema 6. I'ennasn
HH)KeHepHUs U
omoTexHoJorun(8 1)

OCHOBBI TEHHOMH MHXECHEPUH.

Bexropa. Cienuduaeckue

(hepMeHThI OakTepuid.

BrotexHomoruy mpoayKIuy OENKoB B
0aKTepHaNbHBIX KYIbTypax. JIoCTIKeHHS
TCHHOWHUH)KEHEPUH U OMOTEXHOJIOTHH.
CRISPR/Cas — cucTema aanTHBHOTO
nMMyHHTETa OakTepuii u apxeit. [MO.
Mertoasmonydenus ' MO.

[IpakTuueckas pabora
«DHIOHYKIICa3bl PECTPUKIINN
(pabota ¢ HyKJICOTHIHBIMH
TIOCJIEIOBATEIBHOCTSIMUHA
Oymare)».

[IpakTuueckas pabora
«["eHHbIC HOXKHUIIBI -
CRISPR/Cas
(MonenpoBaHue Ha
Oymare)».

Hrpa-nuckyccus:
«BpIurpaii rpaHT Ha

cosganue IMO».

Tema 7.
buorexHoJgoruu B
JKUBOTHOBO/ICTBE (8 4)

JomecTrkanusi OCHOBHBIX JIOMAITHUX
’KHBOTHBIX; COBPEMEHHBIE 3KCIICPHMEHTHI
MOZIOMECTHKAIMN KUBOTHBIX (JINCHIIA,
HOpKa | Jp. — SKCIIEPUMEHTBI HAY4IHOU
IIKOJIbIakaieMuKa bemsieBa).

CoBpeMeHHBIE METO/IBI B )KHBOTHOBOJICTBE!
TPaHCIUIAaHTAMSIPMOPHOHOB, XUMEPHEIE
YKUBOTHBIE,KJIIOHUPOBAHHUE.

OcHoBHbIE 00JIE3HH KUBOTHBIX M POJIb
MATOreHHBIX MUKPOOPTaHU3MOB H
Mapa3uToOB B pa3BUTHH 3a00JIeBaHUI
JOMAITHUX)KUBOTHBIX ¥ OCHOBHBIX MEpax
0OOpBHOBI ¢ HUMU; POITH TIOJIE3HBIX
MHUKPOCUMOMOHTOB B OPraHU3ME KUBOTHBIX.
[MonoxxurensHOe 1 TOOOYHOE
(oTpuiarenpHOE) BO3EHCTBUN
AHTUOMOTHKOB Ha OPTaHU3M B XOJI€ JICUCHHUSI
YKUBOTHBIX; IIETH U 33J1a41

BCTCPUHAPHH. buorexnoorus

KOPMOBBLIX IIPEIIapaToB.

Huckyccus
«JloMecTuKalus, Bce I
pacTeHus U )KHBOTHEIE,
KOTOpPBIE KUBYT PAIOM C
YeJIOBEKOM UM
OJIOMAIITHUBAIOTCS?
MOo>KHO TH CUMTATH
TapakaHa
OJIOMAIlTHEHHBIM
JKUBOTHBIM ?».

[IpakTudeckas padora
«Metomka

KJIOHUPOBaHUS
(MonmenupoBaHue Ha
Oymare).

[IpakTryeckast pabota
«CocrapieHue paruoHa
MTUTaHHUS KUBOTHOTO, pPacueT
PacxooB Ha COIEPIKAHUE).
HccnenoBaTennpckas
pabora «OrneHka

KayecTBa MOJIOYHOU
MPOAYKIIHI.

Tema 8.
BuorexHnoJsoruu B

PaCcTEHUEBOACTBE

OCHOBHBIE METO/IbI CEICKITHH.
I'mbpuauzanus. @opmer oTOOpa.

OcHOBHEBIC HaIrpaBJICHUA

[IpakTuueckas padbora
«BpIpamuaem ropox.Kaxk

OPpOBECTU




(10 u)

CEJIEKLUU: YIIy4IlICHUE
YPOKalHOCTH, YCTOMYMBOCTH K
OMOTHYECKUM U A0MOTHYECKUM
(hakTopam.

OCHOBHBI€ NTOAXO0/IbI CEJIEKIINU U
OMOTEXHOJIOTUH KYJIBTYPHBIX
pactenuii, ' nbpuamnzanms,
OTJAJICHHAs! THOPUAN3AIHS,
HCKYCCTBEHHBIH 0TOOp, TeTepo3uc,
TpaHcpopmanys, MyTareHes,
TE€HETHYECKOE PEJAKTUPOBAHUE).
Hcropus cenexunu B Poccuu u
MHpE, UCTOPHSI pa3BUTHUS
BaXHEMIIIUX COPTOB KYJIBTYPHBIX
pacTteHuil.

Kak uenoBex moxxer
MOIUGHUIIPOBATH PACTCHNUS?
I'ennas unxxenepus pactenuii: Uro
TaKoe FreHeTHYecKas HHKeHepus
pacteHuil. TpaHCreHHbIE pacTEHUS.
Mertonst onmydenus. O0pazoBaHue
OIIyXOJIEH y paCTEHUH.
ArpobakTepuaibHas
tparchopmanus: Ti-mmazMumsl.
I'enwt T-JIHK. MonexynsipHo-
FeHeTHYEeCKHE MEXaHU3MBI
TpaHcpopmaiun. [ 'eHeTnueckoe
penaktupoanue. CoOBpeMEHHEIE
TIOIXO/IBI U TIOCTHKEHUS
FEHETUYECKOT0 PEIaKTUPOBAHMS
pacTeHui.

EcTb 11 sxu3Hb B TpoOupke?
buoTtexnomorus KyabTypHBIX

pacTeHHH.

CKpeluBaHue y
TOPOXay.
IIpakTmueckas pabora
«["eHOMHBIC HOXKHUIIBI
(MonenupoBanue
PpabOThI CUCTEMBI
CRISP-Cas).
Hccnenoparenbekas
pabora «BripanuBanue
pacTeHui B IPOOHpPKE
(MOXHO
BOCIIOJIB30BATHCS
pe3yiabTaTamMu
NPEAbITYILIHAX
OKCICPUMEHTOB I10
COCTaBIICHHIO
MIUTATCIIbHBIX
pacTBOpoOB ISt

pacTeHuit).

Mopyab «MoJieKyJIsipHbIe OCHOBBI (PM3HOJI0THH U (hapMakoJorum» 9 kiaacc(68 yacos)

HEWTpau3anus.
MakpoaJIeMEHTBI: IPOLEHT

Tempbl OcHoBHOE CoIepKaHue I[eﬂTeJ[BHOCTI)
HIKOJIbHUKOB
Tema 1. BBenenue. bruoreHHbIE DIIEMEHTEL: HccnenoBarensckas
duznosornyecKas opraorensl: O, C, N, H. AkTuBHbBIE pabora
xumus (20 4) (hopMBI KECITOPOAa, UXTIOTyYCHUE, «KonnuecTBeHHas

OLICHKA COACPIKAHUA
MUKPOIJIEMEHTOB HUJIU




COJIepKaHus B OpraHu3Me, BBIIOTHSIEMAast
(GyHKLus, collepKaHUe B IPOAYKTaX
nutanus.Ca2+ - cBA3BIBAIOIIKE OCJIKH,
JETIOHUPOBAaHUE KaJIbIUs, PETYIALUSA YPOBHS
KaJblMs B OPraHU3Me: TOPMOHBI I04eK. Mg —
CTpOEHHE XJIOpOohMIIIa, €r0 aKTUBALIUS
COJIHEYHOU dHEepTrueH.

MHKpPO3JIEMEHTHI: B KAKMX MOJIEKYyJIaxX
COJep)KaTcsl, BBIIONHAEMAast (PyHKIMS,
coJiepKaHue B MPOAYKTaxX MUTAHUSL.
ITocnencTBust nepeao3upPOBKU
MHUKpO3JIeMeHTaMu. Fe — ycBanBaemble TUIIBI
COEIMHEHMH Kene3a. [ 'eMonpoTenHsl,
reMOLMaHuH, TUTOXPOMbI. Cu — yCBOEHHE U
TPaHCIOPT MEIH.

benku, cogepxaniue Menp.

[Tatonoruueckue cunapomsl MeHke u
Busbcona, csi3anHbIe cCMETa00IU3MOM
MeEIH.

Tokcuunsle anemenTsl [lepruoanueckoi
CHCTEMBI 7151 opranusma. Biusnue
HEeJ0CTaTKaMakpo ¥ MUKPO3JIEMEHTOB Ha
JKHUBBIC OPraHU3MBbI.

XKupei. 3aboneBaHust 4YeIoBeKa,

CBs3aHHBIC C HAPYHICHHUAMHU KUPOBOTO
oOMeHa.

JucnunmnemMun.

VriaeBoasl. 3a00IeBaHUS YETOBEKA,
CBSI3aHHBIE C HAPYIIEHUSMH YTIIEBOIHOTO
obOmena. CaxapHbIil uader.

Benxu. Crpoenue. 3aboneBanus yelloBeKa,
CBSI3aHHBIE C HAPYIICHUSMH OEITKOBOTO
obmena.DyHkIMM O0enkoB. epMeHTEHI.
Mexanusm aerictsus. Kitaccsl
(hepMEHTATUBHBIX PEAKIIUI.

KodepmeHTsr.
BuTaMuHBI )KUPOPACTBOPUMBIE,

BozopactBopumsle. [IpeBpamenne

BUTaMHUHOB B TTUIIEBHIX
MPOAYKTAX).

IIpakTHueckoe 3aHATHE
«KauecrBennnie
peakiuu Ha
OpraHUYecKue
MOJIEKYIIBD).

IIpakTrHueckoe 3aHsATHE
«JIeHaTyparus OSIKOB)»
IIpakTrHueckoe 3aHsATHE
«3ydeHne akTUBHOCTH
aMUITa3bD).

IIpakTHueckoe 3aHATHE
«JImanmms (kmeTouka
Tpayoe)».




BUTaMUHOB B aKTHBHBIE (POPMBI
ko(epMeHTOB. ABUTaMUHO3bI. OCHOBHBIC
TUIBI METa0O0JINYECKUX PEAKIIHIA.
buosneprerudeckue nporecchl. I mukonus.
wux Kpeobca. Llens nepeHoca 37eKTPOHOB.
OxucieHue XUpPHBIX KUCIoT. KaTtabonm3m
AMUHOKHUCIOT. [ TFOKOHEOreHes3.

CuHTE3 YTIIIeBOJIOB, OCIIKOB, XKUPOB.
MeTtabonutudeckue 3a00JIeBaHMS.
[IpakTuueckoe 3aHgTHE: «PEILICHUE

3a/1a4 Ha DPHEPTeTUIECKUI OOMEH»

Kietka. IlonsaTre MeMOpaHEL.

Oynkun MmemOpaH. Busst

TpPaHCIOPTa B KIETKY.

MewmOpaHHBIe OpraHOWIbl. 3a00IeBaHUS
CBSI3aHHBIE C HapyIIEHUEM paboThI
MeMOpaHHBIXOpraHesul, 00JIe3HH
HaKOIUICHUSI.

Tunel KOHTAKTOB MEKIY KJIETKaMU.3HauYCHUE
MEXKJIETOUHOM KOMMYHUKAIUU JJ1s1
3I0POBBS OPTaHU3MA.

Snpo. YpoBHU yIakOBKH XpOMaTHHA.
XPpOMOCOMHBIE TEPPUTOPHH.

HememOpaHHBIEOPraHOUIBL.

Tema 2.
MouekyJisipHas
ouoJiorus (20 4)

OCHOBHBIE ~ BEXM  pa3BHUTHUSA
MOJIEKYJISIPHOH Onosoruu.
HyxiienHOBBIE KUCIIOTHI.

OCHOBHBIE IPUHLIMIIBI CTPOCHMS.
Matprunsle cuHTE3bI. Permkanys

— OCHOBA KJIETOYHOTO JETICHHUS.
[IpuHnune! perukanuy. MyTtanuu.
Uto BBI3BIBAECT U3MEHEHHS B CTPOEHHUH
JHK. IIpuHnuns! penaparum.
TpaHckpunuus.

I'enernueckuit koa. Tpancaauus.
Opranu3aiys reHoMa BUPYCOB
[IpoTuBOBHpYyCHBIE CPEICTBA, MEXaHU3MBI
HX JEHCTBUS.

Opranusaiys reHoMa OaKTepHit

[IpakTudeckas pabora
«Boigenenne JTHK u3
OanaHay.

[IpakTudeckas padora
«Mogens JJHK-
opuUramm.

[IpakTuueckas padbora
«OrmpeneneHne KauecTsa
npenaparos JITHK ¢
MTOMOIIIBIO
cnekTpodoToMeTpun» (pu
HaJIUIUHA 000PYyTOBaAHUSA).
[IpakTudaeckas pabora

«PemukaTuBHas

MalvHa (urpa-




AHTHOaKTepHAaIbHBIEC TpenapaThl.
Opranun3zanys reHoMa SyKapHoT

I'enoMHOE penakTUpOBaHUE.

JIEMOHCTPALINS)».
IIpakTrueckas pabora
«I1P (Monmenb
aMITUQuKanus Ha
Oymare)».
IIpakTmueckas pabora
«Cuma mpomMoTopay.
[IpakTuueckas pabora
«Pemenue 3ana4 Ha
TEeHETHYECKUI KOMI».
[IpakTuueckas pabora
«Domauar 0eIKOBY.
Hccnenoparenbekas
paboTta
«PacmpocTpanenue
AHTUOMOTHKOPE3UCTECHT
HBIX OaKTePHi».
[IpakTudeckas pabora
«Pabota B
COBPEMEHHBIX
FeHeTHYECKUX 0a3ax
JnaHHbIX. [IpoBenenue

In silico ananusa

MOCIIEA0BATENIBHOCTEN
TEHOBY.
Tema 3. ITonstue o nekapctBax. [TpuHUUIIBI UccnenoBaTenbckas
dapmaxoJiorus MTO/IX0/1a K MIOUCKY HOBBIX pabota «DKcnepuMeHTa
(28 v) JIEKaQpCTBEHHBIX CPEICTB. IO OIPEACIICHUIO

CKpYHUHT ¥ €T0 METOIBL.

ITytu BBenenus JIC.
dapMaKOKUHETHKA JIEKAPCTBEHHBIX
BellecTs. BecacriBanue
(abcopO1ust) tekapcTB. OCHOBHBIC
MEXaHHM3MbI BCAaChIBAHUSI.
TpaHCcHOpT JieKapCTBEHHBIX
BemiecTB. [ eHbI 1 O€TKH MepBOit
¢a3e1 buotpanchopmannu. [lytn
BBIBEJICHHSA JICKapCTB U3
opranm3ma. IKCKpenus u
anumuHaIus. ['eHpl u Oenku
BTOPOi#1 (ha3sl OMOTpaHChHOpMAIUH.
®dapMakoarHaMuKa. [ 1aBHOE U
mo6oyHOe, Pe30pPOTHBHOE U
MECTHOE, IPAMOE, HENPAMOE U

pediIeKTOpHOE IEeHCTBHE.

TOKCHYHOCTH BEILIECTB
Ha apTeMUIUAXY.
[IpakTryeckas pabota
«Kapra sxcnpeccun
JI0(aMHUHOBBIX U
CEPOTOHHHOBBIX
PENEnTOPOB B MO3re
MBIIIEID.
HccnenoBaTenbckas
pabora
«IloBeneHUECKHE TECTHI
Ha pbIOKax Danio rario.
Csetno-TemMHast
Kamepay.
Hccnenoparenbekas
pabora

«IToBeneH4eckne TeCTHI




Bupl B3aumoneiicTBUs IEKapCTB.
CuHeprusM 1 aHTaroHU3M IpU
COBMECTHOM JICHCTBHH JIEKAPCTBEHHBIX
BEIIECTB, UX Pa3HOBUIHOCTH
TparcMeMOpaHHBIN CHTHAJIMHT.

THIbl KIETOYHBIX PELENTOPOB.
MemOpaHHbIe: HOHHBIE KaHAJIBI,
KaTaJIMTHYECKHE U conpspKkeHHbIe ¢ G-
OenKamMu; BHYTPUKIIETOUHBIE!
LIUTOIIa3MaTHYECKHE U sITCPHEIE.
MexaHU3MBbI JTUTaH-PELEITOPHOTO
B3anMogeicTBusl. CeJIeKTUBHOCTh
(M30HMpaTEeNLHOCTD) IEHCTBYS, CBS3b
«XUMHYECKas CTPYKTypa —
(hapMakonoruyeckast aKTHBHOCTD BEILIECTB)»
DapMaKoJIOrHIECKON MOIYJISILIMU
CHUHAINTUYECKON XOJIMHEPTHYECKOU
nepeaadnd. MosekyasipHbIi MEXaHU3M
JecTBUS U (papMaKoJIOrHIecKue CBOMCTBa
M-X0I1HOOIOKATOPOB, FAHTITHOOIOKATOPOB
U KypapenogoOHBIX CPEJICTB.
DapMaKoJIOrHuecKasl peryJsauus
AKTUBHOCTH aJIpEHEPTHYECKOT0 CHHATCA.
AIpPEHOMUMETHKH, aAPEHOOIOKATOPEI,
CHUMITIATOJIUTHKH.

MonekynsipHas ¢papMaKoIOTus
AQHTHUAIJICPTUYECKUX CPEACTB.
I'mcTaMuHOBBIE PELIENTOPHI: TUIIHI,
MOJIEKYJISIpHAs! OpraHU3aIusl.
Crabunnzatopsl MEMOpaH TYYHBIX KIETOK:
MOJIEKYJISIPHBIA MEXaHU3MACHCTBHS,
0CcO0EHHOCTH KIIMHUYECKOTO IPUMEHEHHUS,
TOUYKHUIIPUIIOKCHUA I[eflCTBPISI I/IHFI/I6I/ITOpOB
JUMHAIHBIX MEIUATOPOB.

MexaHu3Mm JEHCTBUS U IPUMEHEHHE
MpenapaToB, CTUMYIUPYIOMIUX TPOIECCHI

nMMmyHutera. @apmakoiaornyeckas

Ha peIOkax Danio rario.
OTKpEITOE TIOJIEY.
HccnenoBarenbckas

paborta

«IToBeneHUECKHE TECThIHA
priOkax Danio rario. CraifHoe
noBezicHuey. [IpakTuyeckas
paborta

«BnusiHue agpeHanHaHa
CepJIcUHbIe COKpAICHUS
(mporpammuoe
o0ecrieyeHue)».

IIpakTmueckas pabora
«'ucronoruueckue
npenapaTrsl UMMYHHOU
CUCTEMBD».
[IpakTryeckas padbota
«l'ucronoruueckue
npenaparbl HEPBHOM
CUCTEMBD».




XapaKTepUCTUKA HHTEPICHKUHOB!
[IOJIy4EeHUE, MEXaHU3M JeUCTBUS,
npuMeHenne. OCHOBBI MTATOPU3NOIOTHI
0cTpo(a3oBOr00TBETA, MEAUALIHS
BOCTIAJICHUS.

MonekyJIapHbIi MEXaHU3M
MIPOTUBOBOCHAIUTENHHOTO IEHCTBHS
[JIFOKOKOPTUKOCTEPOUI0B, HECTEPOUTHBIX
IIPOTUBOBOCHANUTENbHBIX cpeacTB.IlonsTue
0 HapKo3€ ¥ HApKO3HBIX Ipenaparax.
KneTounblii 1 HEpBHBIN HAPKO3.
dapMaKoIoru4ecKkas XapakTepucTuKa
OTJIENBHBIX TPYNITHAPKO3HBIX CPENICTB.
[TocnenoBarenbHOCTH AEHCTBHA Ha
LEHTPAIbHYIO CUCTEMY.
duznonoruveckuii coH; ¢asbl cHa.Bus
HapylieHui cHa llonstue o
MEAMKaMEHTO3HOM CHE ¥ CHOTBOPHBIX
mpermapaTax (TUITHOTHKAX).
MornekynspHble ACTIEKTHI
HOLMLETILIUH. Omnmarhble
PELEnTOPbl, X THIIBL.

OHkeanuHbl ¥ SHIOPPUHEI -
9H/IOTEHHBIC JIUT'aH bl ONMUATHBIX
PELenTOpOB.

AHTHIICHXOTHYECKOE HGﬁCTBI/IC, BIIUSTHUE
Ha (QYHKIHIO SKCTPATUPaMUIHON CUCTEMBI,
SMOLMOHANIBHYIO Cepy, pPBOTHBIHLICHTD,
apTepHaJbHOE JAaBlIEHUE, LIEHTP
TEPMOPETYJISLIUH.

MosnekynsipHble MEXaHU3MBbI 1eHCTBUS
HEHpOJIENTUKOB, BIHUSHUE Ha
n0(haMHUHOBBIE, CEPOTOHHHOBEIE,
a/IpeHO- U TUCTAMUHOBBIE PELICTITOPHI,
UXJICHCTBUE HA KJIIETOYHbIE MEMOPaHHI,
Ha JCTIOHNPOBAHUETKAHCBBIX
MOHOAMUHOB.

HOTeHLII/IaJ'I-3aBI/ICI/IMI>Ie HaTpPHUCBLIC




KaHaJIbl KaK MHUIIECHH JeHCTBUS MECTHBIX
aHecTeTHKOB. CrIOCOOBIMHIMONPOBAHUS
MOTEHIINAN- 3aBUCUMBIX HATPHEBBIX

KaHaJIOB MCCTHBIMH aHCCTCTHKAMMU.

Moayas «MoJieKyJIsipHble 0OCHOBBI cesiekium» 9 kiaacce (68 yacon)

ouosorust (20 )

HyxiienHOBBIE KUCIIOTHI.

OCHOBHbIE IPUHIIUITBI CTPOCHHUS.
Martpuunsle cuHTe3bl. Permukarus

— OCHOBa KJIETOYHOTO AeneHus. [IpuHuumel
pemukanuyd. Mytanuu. YTo BeI3bIBacT
u3meHeHus B ctpoeHun JHK. ITpuHummns
penapanuu. Tpanckpunuus. I'eHeTnyeckuit
koJl. Opranuzanusi reHoMa BUPYCOB
IIpoTBOBHpYCHEIE CPENCTBA, MEXaHU3MBI UX
neiicteust. OpraHu3arysi reHoMa OaKTepHit
AHTHOaKTEepHAaTbHEIC MTpenapaThl.
Opranusaiys reHoMa 3ykaproT [ eHoMHoe
PEAAKTHUPOBAHHUE.

Tembl OcHoBHOe coep:kaHmne JlesiTeJIbHOCTD
HIKOJbHHKOB
Tema 1. OCHOBHBIE ~ BEXH  Pa3BHTHA IpakTHueckas paGota
MoutekyisipHast MOJIEKYJIAPHON Ouonoruu. «Boinenenue JTHK u3

OanaHay.

[IpakTryeckas padbota
«Mopgens JTHK-
OpHTaMuy.

[IpakTudeckas pabora
«Omnpenenenue kauecTra
npemnaparoB JJHK ¢
HIOMOILBIO
cnekTpodoToMeTpun» (pu
HaJWMYUU 000PYIOBaHuUA).

[IpakTudeckas pabora
«PeruvkaTvBHas MallliHa
(urpa- geMoHCTpaIus)».
[IpakTudeckas padota
«I1I1P (Mmonens
amrudukanms Ha
Oymare)».

[IpakTnueckas pabora
«Cwuta mpoMoTOpay.
[IpakTnueckas padbora
«Pemenne 3amad Ha

T€HETUYECKHI KOJI.
Tpaucasauus.
[IpakTryeckas pabota
«®DoaauHr OEIIKOBY.
HccnegoBaTennckas
paborta
«PacmpoctpaneHue

AHTUOMOTHKOPE3UCTEHTHBIX
OaxTepuii».

[IpakTuueckas padbora




«PaboTta B OBpeMEHHBIX
TeHeTHYECKUX 0a3axX JaHHBIX.
[Iposenenue In silico ananmuza
MOCJEI0BATEIbHOCTEN

T'CHOB).

Tema 2.
Mouexysipabie
OCHOBBI I'€HeTHKH
(20 v)

IIpenmet reneruxu. Kparkas
HCTOPHUS Pa3BUTHSI IPEICTABICHUS
0 HaCJIEeCTBEHHOCTH.

OT rena K mpuU3HAKY: Kak
packpacutb Kota. UTo Takoe
mpu3Hak? IlyTs oT reHa o
npusHaka. Mytanuuu. Aend.
FeTepOSI/IFOTBI U T'OMO3UI'OThI.
I[OMI/IH&HTHI)IC " pCUCCCUBHBIC
AIIIEIH.

I'ensl cTposIT Opranusm.
Brxutrouenue v BEIKITFOUEHUE
OoxbIoro Habopa reHoB. Kak
KIJIETKY TIOHUMAIOT, KaKhe TEeHBI
TOJDKHBI paboTaTh.

[uckpeTHoe HacIea0BaHUE
MPU3HAKOB. 3aKOHBI MeHienst:
OJIMH T€H - OJINH Npu3HaK. Cxema
CKpEIMBaHus. 3aKOH
eIMHO00pa3us THOPUIOB IEPBOTO
TTOKOJICHUS. 3aKOH PaCIEeTUICHUS
MIPU3HAKa BO BTOPOM ITOKOJICHHH.
3axoHbl MeHens1: HECKOJIBKO
T€HOB - HECKOJIBKO MPHU3HAKOB.
JurubpuaHoe CKpelBaHue.
HezaBucumoe pacxoxaenue
xpomocoM. ClrerieHHOe
HacJIeI0OBaHHUE.

BsaumonelicTBre TeHoB.
AJntenpHOE M HeaTenbHOE.
Ompenenenne moina. [lomoBsie
XpoMocoMbl. CaMIIbl U CAMKH.
Bmmsiaue GakTopoB okpyKaromei
cpenbl. XpoMOCOMHOE
onpexaenenue noiua. [TonoBesie
xpomocomsl. [Ipobiema
JIOTIOJTHUTENBHON X-XpOMOCOMBI Y

KCHIIIMH. TpeXI_IBCTHLIC KOIIIKH.

PoneBas urpa
«Annenmny.
HccnenoBarenbekuil
NpoeKT MyTareHHbIe
(haKTOpHI.

Ponesas urpa «Cynnba
KJIIETKW». | 'eHbI-
MePeKIIIoYaTesu.
IIpakTuueckoe 3aaHue
«ANTOPUTMBI IS
KIJIETOK.
IIpakTuueckoe 3amanue
«EmuHo00pa3ue
IIEPBOTO TTOKOJICHISI.
IIpakTuueckoe 3amanue
«PacuienyieHue Bo
BTOPOM ITOKOJICHUM.
HUccnenoBarensckuit
MPOEKT «3aKoHsbI .
Meunnens B
JKCIIEPUMEHTE).
[IpakTudeckoe 3amanue
«Pemerka [lenneray.
IIpakTHueckoe 3aaHue
«Hacnegosanue,
CIETJIEHHOE C TTOJIOMY.
[IpakTudeckoe 3aHsATHE
«B3aumomericTBus
TreHOB (MOJENUPOBaHNE
CUHTE3a U TPAaHCIOpTa

MMATMEHTA B KIIETKY)».




Tema 3.
MouJexyJsipHbIe
OCHOBBI cesieknnu(28

4)

I'ens! B monmynsanusx: BEIMKOE PAaBHOBECHE.
IMonynsuus. YacTOTHIBCTpEHaEMOCTH
MpU3HaKa U aJljieNis. Y paBHeHHe Xapau-
Baiin6epra. [lomynsiun MeHsI0TCS:
YHCIIEHHOCTh, MATPAIKS M BEIOOP CympyTa.
@DaxTOpBI, KOTOPHIE BHIBOAAT MOITYIIAINIO U3
paBHOBecus Xapau-BaitnGepra.
HucneHHocTs nomysiuuu. Posesas urpa
«9ddexT ocHoBarems». Jlpeitd TeHOB.
Myrtanuu. HecinyualiHoe CKpeliuBaHueE.
N3onamus.

[Tonmynauuyu MEHSIFOTCS: €CTECTBEHHBIM
otOop. MexaHu3MIeHCTBUS
ecTecTBeHHOro oTOopa.lBmxkymuii oToop.
MonnrkannoHHass N3MEHIHBOCTb.
Craructiueckue 0coOeHHOCTH
MOIU(UKAITMOHHOWN3MEHYUBOCTH.
HacnemoBanne Konmn4ecTBEHHBIX
MIPU3HAKOB.

KonnuectBennsie npusnaku. CpenoBast
M3MEHYNBOCTH Npr3HaKa. Koaddumment
HacJIelyeMOCTH Mpu3Haka. OTBeTHa
ot0op. [Tonck reHOB KOJUYECTBEHHBIX
MIPU3HAKOB.

OpnHoHyKIIeOTHAHBIE BapuaHThl TeHoB. JJTHK-
yu1. [IonHOreHOMHBIMaHAIN3 acCcoLUaLUil.
«Owmpb1» Hag reHoMoM. [loctrenomHast apa.
OO6partHas reHeTnka. « OMHKCHBIE»
uccnenoBanus. [Ipoteom, MeTaboI0M.
HOMCCTI/IK&HI/IH " HCHTPBI TCHETUYCCKOI'O
pazHooOpaswus. [loncku pacrenuii ¢
«XOPOIIUMUY MTPU3HAKAMH IS YEIIOBEKA.
LleHTpbI reHeTHYECKOTO Pa3HO00pa3usl.
Huxkonait UBanosnuBasunoB. Cenexmus.

KomOunanmonnas u rubpuaHas

CCIICKIIUA. FeTep03I/IC.

IIpakTHueckoe 3a1aHue
«YacToTh! amenei,
TEHOTHIIOB U

(heHOTHUTTOBY.
HccnenoBaTenbCKUil IPOEKT
«AHanu3 reHeTUYECKOn
CTPYKTYpPHBI TIOMyJisinun(Ha
OCHOB€ 3aKOHa Xapau-
Baitasepra)».

Ponesas urpa «9¢d ekt
OYTBUTOYHOTO TOPIIBIIIIKAY.

Poneas urpa
«EcTtecTBeHHBIN

oTOOpPY.
HccnenoBarenbckue
paboThI
«MonauduxarroHHast
WU3MEHYHUBOCTb PACTCHUM B
NpeenaxBalero Mecra
JKUTEILCTBAY.

IIpakTuueckoe 3amanue
«Arponomsbl». [IpakTueckoe
3afjaHue

«l"omMostornueckue psabl
HACJEACTBEHHOM
HM3MEHYUBOCTI.




CoxpaHUTh U U3yYUTh I'€HBI, YTOOLIMECHSTh
Oynymiee. Kak nmpaBMIIbHO XpaHUTh TEHBI.
Komnnexunu reHeTHYECKUX pecypcoB
pactenuii. [IpakTukym w/ninn
HCCIIeIOBATENBCKUM MPOoeKT: MeToabl
KyJIBTHBHPOBAHUSA N Vitro[uis COXpaHEeHUs
TEHETUYECKUX PECYpPCOB PACTCHUU U AJIA
YCKOpEHHOU cenekuuu ['eneTnueckue
LIEHTPHI B Hatieu crpane. ['1e 3aHumarorcs
TEHETUKON U TEHOMUKOH IJIsl HY K]

CEIBbCKOTr0 XO3IMCTBA.




