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AKTYaJIbHOCTh M Ha3HaYeHHEe NMporpamMmbl. Pabouas nmporpamMma Kypca BHEYPOUHOU AesTenbHOCTH «buosorusi.
[IpoekTHO-KCCIIeOBATENBCKAS ISATSILHOCTEY pa3paboTaHa B COOTBETCTBUU ¢ TpeOoBaHusMu denepanbHOro
rOCyIapCTBEHHOTO 00pa30BaTeIbHOIO CTaHIapTa OCHOBHOTO 00IIero 00pa3oBaHus, OPHEHTHPOBaHA Ha
obecrnieueHne HHANBUIYATBHBIX IIOTPEOHOCTEH 00yJaromuXcs U HalpaBiieHa Ha JOCTH)KEHNE TNIAHUPYEMBIX
Pe3yJIbTaTOB OCBOSHUS MPOTPaMMbI OCHOBHOTO OOIIEr0 00pa30BaHMs ¢ yUETOM BbIOOpa y4aCTHUKAMU
00pa30BaTeNbHBIX OTHOIIIEHUH KYPCOB BHEYPOUHOU ACATEIBHOCTH. DTO MO3BOJISIET 00ECIICUNUTh STMHCTBO
o0s3arenbHBIX TpeboBannit GI'OC BO BceM MPOCTPAHCTBE MIKOILHOTO 00pa30BaHMA: HE TOIBKO Ha YPOKE, HO U 32
€ro mpeJieiaMH.

AKTyaJIbHOCTh peaTu3aIiuy JJAaHHOH IPOrpaMMbI 00YCIIOBJICHA CaMOi 0COOCHHOCTBIO MMPOSKTHO-
HCCIIEJIOBATENBCKON AEATEIHHOCTH. DTa ICATEIBHOCTD JISKUT B OCHOBE [TO3HABATEIILHOTO HHTEpeca peOeHKa,
SIBIISIETCS 3JI0TOM YMEHHSI ITIAHUPOBATD JIFOOBIE IEHCTBHS M BAYKHBIM YCIIOBHEM YCIEIITHOW peaTn3aliiy Hie.
JIroObIe M3MEHEHUSI COBPEMEHHOT'O O0IIECTRA CBSI3aHbI C MPOCKTAMU U MCCIICIOBAaHUSIMU — B HAyKe, TBOPYECTBE,
Ou3Hece, 00IIeCTBEHHON XU3HH. [103TOMY BaXKHBIM 3JIEMEHTOM PAa3BUTHS JTUYHOCTH 00YUAIOIIETOCS SBISAETCS
(hopMupOBaHNE OCHOBHBIX HABBIKOB IIPOSKTHO- HCCIIEIOBATEIHCKON AESITETHHOCTH.

[Iporpammoii mperycMoTpeHo (OPMUPOBAHUE COBPEMEHHOTO TEOPETHYSCKOTO YPOBHS 3HAHMIA, a TAKIKE U
MPAKTHYECKOTO OMbITa PA0OTHI C TAOOPATOPHBIM 000PYAOBAHUEM, OBJIAJICHUE IPUEMAMH HCCIIEIOBATEIBCKOM
JesITeTbHOCTH. MeTOo bl OpraHn3alui 00pa30BaTeNIbHOW U HAYYHO-HCCIIeI0BATEILCKON JesITENbHOCTH
MpeayCcMaTpuBaioT GOPMHUPOBAHUE Yy 00YUAIONTNXCSI HECTAHIAPTHOTO TBOPUYECKOTO MBIIIIICHUS, CBOOOIBI
CaMOBBIPAXKCHUA U UHAUBUAYAJIbHOCTHU Cy)K[ICHHﬁ.

J1s mosTHOTO y4ueTa MoTpeOHOCTEeH yJalIuXxcsl B MporpaMMe UCIob3yercs nudhepeHInpoBaHHbINA TOIXOI, YTO
CTUMYJIHPYET yYaIlerocs K yBeITHIeHUI0 TOTPEOHOCTH B MHANBUAYaIbHOMN, HHTEIJIEKTYa IbHON 1 MMO3HABATEFHON
JESTENHHOCTH U PA3BUTHIO HAYTHO-UCCIIEIOBATENBCKUX HABBIKOB. [Iporpamma cTaneT BOCTpeOOBaHHOM B TIEPBYIO
ouepe/Ib MKOJIBHUKAMHU, KOTOPBIE UMEIOT CTORKHN MHTEPEC U COOTBETCTBYIOIIYIO MOTHBAIIUIO K U3YYCHUIO
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA, ECTECTBEHHBIM HAyKaM U TEXHOJIOTHSIM.

B moapocTkoBOM Bo3pacTe ydaliuecs IpOsIBIISIOT CBOO 3aMHTEPECOBAHHOCTD B TOM MJIM MHOM 00JIACTH 3HAHUH,
HayYHOM HaNpPaBJICHUU WIX POGECCHOHAILHOM JeATeIbHOCTH. TakuM 00pa3oM, MPOUCXOIUT (HOPMUPOBAHUE
MMO3HABATEIFHON U MPO(ECCHOHATHFHON COCTABIIAIONIEH IMYHOCTH, TIOMOTAET YJaIleMyCsl B OTIPEICTICHUN
OyIyIIero )XU3HEHHOTO MTyTH U B Tpo(ecCHOHaIFHOM BEIOOpE TTOCIIe OKOHYAHUS MTKOEL. [lomoOHOTO poma
3aMHTEPECOBAHHOCTh CTUMYJIUPYET MOCTOSHHOE JKEIaHUE IIIKOJIbHUKA K MO3HAHUIO HOBOT'O, PACHIMPEHHUIO M
YTIyOJICHUIO COOTBETCTBYIOIIUX 3HAHUWM, W IOIYYCHUIO HOBBIX, B TOM YHCIIE, TPAKTHYECKUX HABBIKOB,  TAKKE
MOTHBHPYET y4aIlerocs: Ha mpoGoprueHTaIHnIO.

[IporpaMma HaneneHa Ha MOMOIL peOEHKY B OCBOCHUH OCHOB OPT'aHU3AIMU M OCYIIECTBICHUSI COOCTBEHHOM
MTPOEKTHO-UCCIICII0OBATENBCKOMN JICATEIIBHOCTH, a TAK)KE B IPUOOPETEHUN HEOOXOIUMOTO OTBITA JUIs Pa0OTHI HAJ
VHAWBUTy aTbHBIM UCCIIEIOBAHUEM HJIH MPOEKTOM. [IporpaMMa moMoskeT IIKOJIBHUKY B O0Jiee TITyO00KOM
M3YYEHNW MHTEPECYIOIIECH ero 00IacTH €CTECTBEHHBIX HAYK, a TaK)Ke B IPHOOPETEHNN BaXKHBIX COLMAIBHBIX
HABBIKOB, HEOOXOIMMBIX JJIs TIPOTYKTUBHOW CONMATM3AINY U POPMHUPOBAHUS TPAXKIAHCKOM MTOZUITVIH:

HaBbIKa CAMOCTOSITEIILHOTO PEIIECHUS aKTyaJIbHbIX UCCIIEI0BATENLCKUX WM MPAKTHYECKUX
3aJa4, BKJIFOYAIOILIETO B ce0s yMEHHE BUJETh M aHATU3UPOBATH MPOOJIEMBI, HYKIAIOIIHECS
B PEILLICHUH, YMEHHE JIETAIBHO MPOpadaThiBaTh U PEATU30BBIBATH CIIOCOOBI PabOTHI C
HUMU, YMEHHUE MIAHUPOBATh COOCTBEHHYIO padOTy U CAMOCTOATEIbHO KOHTPOIUPOBATH
CBOE MPOJABUKEHUE K KEITAEMOMY PE3YJIbTaTY;

HaBbIKAa FEHEPUPOBAHUS U 0(OPMIIEHHUS COOCTBEHHBIX UJEH, 00JEUECHUS UX B yI00HYIO
JUISL pactipocTpaHeHus Gopmy;

- HaBbIKa YBXKUTEIHHOTO OTHOIICHUS K Uy>KUM B3TJISIIaM U UM, O()OPMIICHHBIM B
paboTax Apyrux JIoAeH, Ipyrux aBTOPOB — BIIAJIENbIEB HHTEIUIEKTYaIbHOM
COOCTBEHHOCTH;

HaBbIKa IMyOJIMYHOIO BBICTYIUIEHUS IIepe] OO0JIbIION ayJUTOPUEH, apryMEHTUPOBAHUS U
OTCTAauBaHUs CBOEH TOUKH 3pEHUS, OTBETOB HAa BOIIPOCHI CBEPCTHUKOB U B3POCIIbIX,
yOeXKIeHUsI IpYTUX B CBOEH MpaBoTe, NPOABUKEHUS CBOUX UJEH;

HaBbIKa pabOThI CO CIELMATU3UPOBAHHBIMU KOMITbIOTEPHBIMH ITPOTPAMMAMH,
1abopaTOpHBIM 000PYAOBAaHUEM, TEXHUYECKUMH YCTPOUCTBAMH, OMOITHOTCYHBIMH
(GoHIaMU ¥ UHBIMH pECypcamMu, ¢ KOTOPBIMU MOXKET OBITh CBSI3aHA MTPOEKTHO-

HCccIaea0oBaTCIbCKasg ACATCIBHOCTh IIKOJIBbHHUKA.

Kpome toro, paboTa mIKOIEHUKA HAJI IPOSKTOM MIIH HCCIIeJOBaHIUEM OYIeT ClTocOOCTBOBATh U PA3BUTHIO €T0
a/IeKBaTHOM CaMOOIIEHKH.

BapuanTs! peanuzannu nporpaMmbl ¥ ()OPMbI IPOBEACHUS 3aHATHI.



JlaHHas mporpaMMa paccurtaHa Ha paboTy co HMIKOIbHUKaMu 5-9 knaccos. [lenarory BakHee akIlEHTUPOBATh CBOE
BHHUMAHUEC HC CTOJIBKO Ha Ka4Y€CTBC pPE3YyJibTaTa MPOCKTA UJIN UCCIICAOBAaHNUA, CKOJILKO Ha TOM, 1ITO6I>I yqaumfz'lca
TOJTy4YaJ 3HAHUS B TOM YHCJIE U Yepe3 BHIMOJHEHUE MPAKTHIECKOTO 3a/IaHus, Ieall BBIBOABI M YMO3AKIFOUEHUS Ha
OCHOBAHHH CBOETO HCCIIEOBAHMUS, YUUIICS CPAaBHUBATH €TO PE3YJIBTATHI C TEOPETHUECKUM MATEPHAIOM H
HUCCICA0BaHUAMH APYTUX HIKOJBbHHUKOB. Taxkum o6pa30M, IIKOJIbHUK OCBOUT OCHOBBI IPOCKTHO-
HCCIICJIOBATENBCKON ICATEIPHOCTH U TIPUOOPETET HABBIK KPUTHUYSCKOTO OTHOIICHHUS K MaTepHaly.

[Iporpamma pazbuTa Ha MOIYIH, KOTOPBIE MOTYT OBITh HCIIOJIB30BaHbI JINOO YACTUYHO, THOO0 MONHOCTHIO. Tak
MOyJb «KaK >KUBOTHBIE U PACTEHUS PUCIIOCAOIMBAIOTCS (IBOIIOIMOHHAS YKOJIOTHS) IPEIIONAraeTcst Jis
n3ydeHHs B 5 WM 6 Kiacce B TedeHue oaHoro roja (34 gaca B roxa). Moaynu « OCHOBBI PacTCHUEBOJCTBA» U
«buoTexHOIOTHSY paccUuUTaHBI HA 68 4acOB M MOTYT OBITH pEaM30BaHbI B TEUeHUH 2-X JieT (1o 34 gaca B TOJ) WK
B TeueHnH 1 roga (68 gacos B o). Bo BTopoM cirydae BO3MOKHO POXOXKACHIE 000ux Moyieh («OCHOBBI
pacTeHneBoACTBay B 7 UM 8 kiacce, «brotexHonorum» B 7 win 8 kiacce). AHaJIOTHYHO MOAYIH «MoJeKyIsipHbIe
OCHOBBI (hn3nosioruu U papmaxosoruu» u « MoJeKyIIpHbIE OCHOBHI CETEKIUI PACCYUTAHBI HA 68 YaCOB U MOTYT
OBITH peaJIM30BaHbBI B TEUCHHUH 2- X JIeT (110 34 yaca B roA) WK B TeueHnH 1 roma (68 wacos B rox). Bo BTopom
cllydae BO3MOXHO MPOXOXKICHUE 000X Moaylieit («MoJeKysipHble OCHOBBI CEJIEKIIUN» B 8 Kiacce,
«MounekynsipHbIe OCHOBBI (DU3MOJIOTUH | (hapMaKoJIorum» B 9 kiacce).

MOo>KHO PEeKOMEH/IOBATh UCIIOIB30BaTh MOTyNH «Kak >KHBOTHBIE U pacTeHWUsI MPUCTIOCA0INBAIOTCS, « OCHOBBI
pacTeHHEeBOJICTBA», «MONEKYISIPHBIE OCHOBBI CETIEKIIMM) B KAYECTBE HENPEPHIBHOTO 00pa30BaTeIbHOTO IUKIIA (5-
9 kacc o 1 yacy B Heemr0) AJS KJIACCOB arpoOMOTEXHOJIOTMIECKOM HanpaBlieHHOCTH. Moayiu «Kak »KHUBOTHBIE
Y pacTeHws IIpUCIocadInBaroTCsy, «brnoTexHonorum» u « MoJaeKynsipHbIE OCHOBBI (PH3HOJIOTHH U (hapMaKOIOT UM
B Ka4eCTBE HEMPEPHIBHOTO 00pa3oBaTeIbHOrO0 ukiIa (5-9 knacc mo 1 gacy B HeIEeIr0) IS KJIaccoB
OMOTEXHOJOTUYECKOI0 MJIH MEIUIIUHCKOTO HAlPaBICHUM.

B3anmocBs3b ¢ nporpaMmmoii Bocnutanus. [IporpamMmMa Kypca BHEYPOUHOH EATEIBHOCTH pa3padoTaHa ¢ yu4eToM
PEKOMEH AT TPIMEPHON MPOTPaMMBbI BOCITUTAHHS, YIUTHIBAET TICHXOJIOTO-TIEIarOTHIECKAE 0COOCHHOCTH
JaHHBIX BO3PACTHBIX KaTeFOpHﬁ. DTO MO3BOJIAET HA MPAKTUKE COCANHUTD o6y11a}01uy10 1 BOCITUTATCIIBHYIO
ACATCIBHOCTD IIeJarora, OpuCHTUPOBATL €€ HE TOJILKO HAa MHTCIUVICKTYAJIbHOC, HO 1 HAa HPABCTBCHHOEC, COIIUAJIbHOC
pa3BuTHe peOeHKa. DTO MPOSBISAETCS:

B [IPUOPUTETE JIMYHOCTHBIX PE3YIBTATOB PEATU3ALMHN IPOTPaMMbl BHEYPOUHOM
NEATEIIbHOCTH, HALIEIIUX CBOE OTPAXKEHUE U KOHKPETU3ALUIO B IPUMEPHOU IIPOTpaMme
BOCIIUTAHUS;

B BO3MO>KHOCTH KOMILUIEKTOBaHHUs pa3HOBO3PACTHBIX TPYIIII Ul OpraHU3aluu
po(OPUEHTAIMOHHON 1E€ATEIbHOCTH KOJIBHUKOB, BOCIIUTATENbHOE 3HAUEHUE KOTOPBIX
OTMEYAETCs B IPUMEPHOU NPOrpaMMe BOCIIUTAHUS;

B MHTEPAKTUBHBIX (POpMax 3aHATUHN AJIS MIKOJLHUKOB, 00ECIIEUNBAIOIINX OOJBIIYIO UX
BOBJICUEHHOCTb B COBMECTHYIO C IIEAArOroM U APYTUMHU JE€TbMU AESITEINBHOCTD U
BO3MO>KHOCTh 00pa30BaHUs HA €€ OCHOBE JIETCKO-B3POCIBIX OOIIHOCTEN, KIIOYEBOE
3HAYEHUE KOTOPBIX ISl BOCIMTAHUS IIOIYEPKUBAETCS IPUMEPHON MPOrPaAMMOMN

BOCIIUTAaHUA.

OcoGenHocTi padoThHI yUUTEs 1O MporpamMMe. 3aada yquTessi COCTOUT B TOM, YTOOBI COTTPOBOXKIATH TPOIIECC
npodecCHOHALHON OPUEHTAIUH IKOJIBHUKA, PACKPBIBAs MOTEHIMAI KaXKI0TO Yepe3 BOBICUCHHUE B
MHOT'000Pa3HyIO ACATEIbHOCTh, OPraHN30BaHHYIO B pa3HbIX hopmax. [Ipu aToM pe3ynbraTtom paboThl yuuTeNs B
HEPBYIO OYepeb SBISIETCS IMUHOCTHOE Pa3BUTUE ydaIierocs. JINYHOCTHBIX PEe3yIbTaTOB YUUTENb MOXKET JOCTHYb,
yBIIEKasl YI€HHKA COBMECTHOM U HHTEPECHON UM 000MM AEATEILHOCTBIO, yCTAaHABIIMBAsI BO BPEMsI 3aHITUI
JI00poXKeNnaTelbHyI0, OIEPKUBAIOLIYI0 aTMOCc(hepy, HAaChIILAs 3aHATHS LIEHHOCTHBIM COAEPIKaHUEM.

[IpumepHas cxema NpoBEACHUS 3aHATHUI 110 POrpamMMe:

OOBsicCHEHHE TEOPETUUECKOTO MaTepralia 1o TeMe.

[ToaroToBKa K SKCIIEPUMEHTAILHOMY 3aHSATHIO, 00CYKICHUE OOBEKTOB IS
NIPAKTUYCCKOTO 3aHSTHS.

[IpoBeneHMe MPAKTHUECKOTO 3aHSATHS — OCHOBHAA 3a/1aua OCBOCHUE METOI0JIOTHH
JAHHOTO PKCIIEPUMEHTA.

[To okOHYaHUU TIPEIIOKHUTH JIETAM, KOTOPbIE 3aMHTEPECOBAIICH TAHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €r0 B UCCIEAOBATENbCKUI MPoeKT. 11t 3T0ro HeoOX0AUMO
00CyAUTh OOBEKTHI, KOTOPBIC YUCHHUK OYJIET UCCIIeIOBATh, COCTABUTH TJIAaH DKCIIEPUMEHTA.

[ToMOuUb yUeHUKY MPOAHATU3UPOBATH PE3YJIbTAThl SKCIIEPUMEHTA.
OHCHI/ITI) PE3YJIbTAThI HpOeKTHO-HCCJ’ICﬂOBaTCJ’IBCKOﬁ ACATCIIBHOCTU IKOJIBHUKOB MOKHO B ITPOLICCCC 3allIUThI UMU



CBOMX Pa0OT B paMKax IIKOJbHOM HAYYHO- IPAKTHUECKON KOH(EPEHIIHH.

COJIEPXKAHHME KYPCA BHEYPOUHOU JEATEJIbBHOCTH

Monyns «Kak )KHBOTHBIE M pacTEeHHS MPUCTIOCAOIMBAIOTCS (IBOIIOIMOHHAS SKOJIOTHA) 5-6 Kiaccsl (34 gaca)
Me1 BecneayeM KUBbIE 00BEKTHI (6 9acoB)

CBoiicTBa U CTpOEHHE )KUBBIX OPTraHU3MOB (CTpOEHHE KJIeTKH). Bua, 0co0b — OpraHnsM Kak euHasl CHCTEMA.
Anantauuu (mpucnoco6nenus). [loasarue romeocTasa xuBoro opranusma. CriocoObl €ro noaaepKaHusl.

[TonsTre BapuaTHBHOCTH TIpu3Haka. McciaemnoBareasckue padboTel «Bee mu (CHHUIEI, OeKku, Oepe3bl U T.1.)
oanHaxkoBeIe? DOTOKBECTY.

OrpannueHuss MOP(OIOTHUECKUX U (PU3NOIOTUUCCKHUX ananTanuid. [lodemMmy opraHu3Mbl HE CTAHOBSITCS
0EeCKOHEYHO OOIBIINMHU, MallEHbKUMHU, BcessTHbIM. [IpakTndeckas padbora «CocTaBisieM KHATY PEKOPAOB PACTEHHMA
Y )KHBOTHBIX HAIIETO Kpas».

Bnusiaue okpy»xaroreit cpespl Ha )KUBble OpraHu3Mbl (12 4acoB)

@dakTophl OKpYXKaroLIeH cpeapl (abnotndeckue, OnoTudeckue, anTponorennsle). [Ipumepsr abnornveckux
(haKTOpOB, OKA3BIBAIOIINX OCHOBHOE BIIMSHUE Ha )KU3HEIEATEIFHOCTD )KUBBIX OPTaHU3MOB: TEMIIEpaTypa, CBET,
BIaXHOCTB. [IpakTrueckoe 3ansaTue «L{BeT u Temno» (KyOUKH JbJia B3BECHTB, ITOJIOKHUTH B Yallky [leTpu Ha
pasHoBeTHYI0 Oymary, uepe3 30 MUHYT B3BECHTh 3aHOBO — KTO ObIcTpee pacTasin). [IpakTuueckoe 3anarue «Uro
pacTBopsieTcs B Bojie» (dkcniepuMeHT « XKuakuit mom»). [Ipakruueckoe 3anstue «Auddysns BemiecTs B Bojie
(pactBOpPHI)», «/IBI>KEHHE PACTBOPOB 110 MBETKYY. [IpakTideckoe 3ansaTue «Jlem miasaeT B Boxe (aiicoepru,
3aMep3aHue BogoeMoB)». [Ipaktudeckoe 3ansTue «Jleq mpu 3amep3aHiy pacmiupsercs» (pa3pyleHne KaMHs
(mouBooOpa3oBaHme), 3aMepP3aHUE KIIETOK).

OCHOBHBIC 3aKOHOMEPHOCTH TTPUCIIOCOOJICHHS KUBBIX OPraHU3MOB K abnoTudecknM ¢akropam. [Ipucnocobenus
K OCHOBHBIM a0MOTHYECKUM (pakTopam: TeMIepaTypa, BIaXHOCTh U cBeT. [IpakTiueckoe 3anarue «l1lyoax
(xyOuKkH JibJia 3aBEpHYTh B pa3HbIi MaTepual, B3Becuth). [Ipakrudeckoe 3anstue «[IurMeHTHD (MOKHO pa3/ieiuTh
Ha BaTMaHe Kpacurtenu u3 piaomactepoBy. [IpakTudeckoe 3ansaTie «Kak )KHUBOTHBIC TUTABAIOT B BOJIC)
(OKcrepuMeHT ¢ MUTIETKON).

HUccnenosarenbckue paboThl «BinsiHue cBeTa (Teria, BIaKHOCTH, COCTaBa MIOYBbI) Ha PACTEHHUS B €CTECTBEHHBIX
WJIM UCKYCCTBEHHBIX YCIOBUSAX» (Ha JOCTYITHOM MaTepHale).

B3anMopaeicTBuS JKUBBIX OPraHU3MOB (4 daca)

Bruotnueckne pakropsl. 3aKOHOMEPHOCTH Pa3BUTHS MEKBUIOBBIX B3aMMOOTHOIIeHNH. KoaBomonus (XHIHNK-
KEPTBa; MAPa3UT-XO031WH) DBOJIOIMS cTpaTeruii JoosBanus nuiy. ConuanbHOCTh. Bunsi-Beenenipl. [lepeueHn
pacteHuii- Bpemutenei. McciaemoBarensckas pabora «HaOmromeHus 3a B3aUMOOTHOIICHHSIMH

JKUBOTHBIX TIPH TOOBIBAHUHM MUIIK (KOPMYIIKHU JJIs IITHLI, IJIs TOPOJCKUX MM CEIbCKUX )KMBOTHBIX). BeO-
Kamepbl». MccnenoBarenbckas pabora «PacnpocTpaHenne BUJOB- CHHAHTPOTIOB B HAIlIeH MECTHOCTID).

UenoBek B KU3HU PACTEHHUH U )KUBOTHBIX? (6 4acoB)

AnTpomnorerssie (hakTopsl. [IpaBaa 1, 9T0 IEpBOOBITHEIE JIFOIN KWIH B TApPMOHUH ¢ TIpupoaoi. OmoMarnTHuBaHHE
U TIpUpYyYCHUE )KUBOTHBIX U pacTEeHH. 3aueM cliacaTh BHIMUPAIOIINE BUBI, KaK 3TO enaTh. KynbTypHbIe
pacTeHus U ux aukue npenaku. [louemy BaxxHO UX coXpaHsTh. Pa3HOOOpa3ue KyIbTypHBIX pACTCHUN U X 3HAYCHUE
B XKHM3HM denoBeka. KpacHas kaura Bamei teppuropund. Ocobo oxpaHseMble TEPPUTOPHH, 3aTIOBETHIKH Poccun u
mupa. [Ipakrnyeckas pabota «Pa3zHooOpasue KyIbTypHBIX pAaCTeHUH B BaIlleM PETHOHE).

UccnenoBarenbckas paboTa «BiusiHEE aHTPOIIOTCHHBIX (JAKTOPOB HA Pa3BUTHE PACTCHHI B TOPOE/HACEICHHOM
ITyHKTEY.

Okckypeust/mpaktudeckas padbora «OOIIT B BameM permnoHe — yHUKaJIbHBIE 00BEKTHI PUPOIBD.

OKonoruyeckue HUIM (6 4acoB)

Buocdepa — onHa u3 BaxkHeHMX 0001049eK 3eMitd. UTO Takoe «3KOJOTHYECKUE HUIITN U KaK OHU (DOPMUPYIOTCS?
dopMupoBaHue 3HAHUH 110 OMOPa3HOOOPA3UI0 KU3HCHHBIX ()OPM, TIOBEICHUECKUX TIPUCITOCOOICHIH,
MOTU(QHKAMOHHAS N3MEHUMBOCTH (Ha 0a30BOM ypoBHE). PacTuTenbHble coolliecTBa U UX TUMBL. Pa3Burue n
CMEHBI PACTHTENBHBIX COOOLIECTB.

HccnenoBarenbekue paboThl « IKOJOTHUECKHE HHUIITH BOKPYT TeOs — omrcanue PakTOpOB OKPYKAIOIIEH cpenb».
Uccnenoparennckue paboTel « DeHOTOTHUECKUE HAOTIOICHUS.

Moy «OCHOBBI pPacCTEHHEBOCTBa» 7-8 Kiacchl (68 4acoB)

Beenenue B pactreHneBocTBO (2 yaca)

Uro-TaKkoe pacTeHHEBOACTBO: OCHOBHBIE (PAKTOPHI BRIPAIIMBAHUS paCcTeHHUN. IcTOpHs pa3sBUTHS arpOXUMUIECKAX
3HaHu# (padotel M.B. Jlomonocosa, F0. JIubuxa, Byccenro, B.B. Jlokydaesa, K.A. Tumupszesa, [1.A. KocTeiuesa,
J.H. Ilpsianmnaukosa u np.). [Ipakruueckas padora «bouka JInbnxax.

ATpOTEXHHUYECKHH 3KCTIEpUMEHT (6 4acoB)

[IpaBuita MOCTaHOBKH arpodKCIeprUMEHTOB. [locTaHOBKa SKCIIEPUMEHTOB C PACTEHUSIMH. BBIOOD TeMBI,
COCTaBJICHHE TUIOTE3bI, LIEJIM U 3a7a4y SKCIIEPUMEHTA 110 BBIPAIIUBAHUIO PACTCHUI B KOHTPOIUPYEMOHl cpefe.
KonTponu, moBropHOCTH, TpOBeeHNEe dKcriepuMenTa. [[mannpoBanue sxciepumenTa. OmeHKa pe3yabTaToB
skcniepuMenTa. MccrenoBarensckast padoTta « DakTopbl, BIUSIONIME HA MPOPACTaHNE CEMSH (POCT MTPOPOCTKOB)».
OcBoeHHE TEXHOJIOTUH KPYTJIOTOJJUYHOTO BHIPAIIMBAHUS CANaTOB U MUKPO3EJICHH B KOHTPOJIHUPYEMBIX
HCKYCCTBEHHBIX yCI0BUAX. COOp YCTAaHOBKH ISl BRIPALIUBAHUS PACTCHUH B KOHTPOIMPYEMBIX YCIOBHSX.



Ponp xuMuueckux 3JIEMEHTOB B TUTaHUM pacTeHuit (20 9acoB)

Bopa. PactBop. BeITskKa. AHHOHBI, KATHOHBI, AIEKTPONPOBOAHOCTH U pH pacTBOpa. Posib XMMHUYECKUX 3JIEMEHTOB
B MUTaHWUU pacTeHui. [lomydeHne muTaTenbHBIX BEMECTB pacTeHusMU. [IpakTudeckas padora «Cxembl
MUTATEeTBHBIX PacTBOPOB. PacueT m03 ymoOpeHuii Al MUTAaTENbHBIX PACTBOPOBY.

VY noOpenusi: oprannveckne, MUHEepaibHbIe, MUKpoOHOIornaeckue. THIbl muTanus pacteHuid. BozayimHoe u
MHUHEpalbHOe (KOPHEBOE) MUTAaHNE PacTeHUH. TpaHCTIOPT MUTATENBHBIX BEMIECTB PACTEHHUN: BOCXOAALINN 1
HUCXOASIIUI TOK. BaxkHelmme kanuitable, (hocopHbIe U a30THBIE YA00peHus, ux cBoicTBa. [IpocThie U coxHbIE
ynoopenus. [Ipaktuueckas padora «[IpaBuia cmemuBanus yaoopenuit» [Ipakrudyeckas padota «Iluranue
pPacTEeHUI: TEXHOJIOTHS IPUTOTOBIIECHUS TUTATEIBHBIX PACTBOPOB JJIs PA3HBIX KYIbTYyp».

PocT u pa3BuTHE pacTeHUii: STarbl OHTOTeHe3a, (DaKTOPHI, BIUAIONINE HA POCT PACTEHHH: CBET, TyCTOTa
mocajok, mnuTaHme, cyocrtpar. IlpakTudeckas paboTa

«MOHUTOPUHT MUHEPAIILHOIO ITUTAHUS PACTCHUI.

Oco0eHHOCTH MUTaHKsI PACTEHUH a30TOM. A30T U €ro 3HauUeHHE B JKU3HU pacTeHuid. PopMbI a30Ta U UX
MIpeBpaIleHrE B TIOYBE.

Uctounuku gocdopa anst pacrenus. 3naueHne Gpochopcopepalnux CoOeAMHEHUH B KIIeTKe. Poib
MaKpO3IPTUYECKUX COeANHEHNH Gocopa B IHEPreTHIeckoM 0OMEHe.

Brusiaue xanus Ha u3nUecKue CBONCTBA MPOTOILIA3MBbL, HA PEPMEHTHI YTIIEBOIOPOIHOTO OOMEHa, CHHTE3 OEITKOB
u ap. Poxb xanus B moanep kaHuy HOHHOTO 0ajlaHca B TKAHSX, B IPOIECCax CaMOPETYJISIINN.

Perynsropnas u cTpyKTypooOpa3oBaTenbHas poib KaIblus. YdacTue B 00pa3oBaHUU KIETOYHOM CTEHKH,
MOJIEPKAHUU CTPYKTYPBI MEMOpaH U PeryJysaiys UX IPOHUIIAEMOCTH.

3HavyeHWe MarHus B MeTa00IM3Me pacTeHud. Marauii B cocTaBe XJIOpo(duinia, CXOICTBO XJI0podhmiia u
reMorio0oMHa Kak CBHUACTCILCTBO €IMHCTBA OPraHN4Y€CKOT0 MHpa.

Cepa 1 €ero OCHOBHBIE COEIMHEHMS], X POJIb B CTPYKTYPHOM OpraHU3allMy KIETKH, y9acTHE B OKUCIUTEIBHO-
BOCCTaHOBUTEIHHBIX PEAKITUIX.

MuxkpoanemenTsl. [IpeacraBieHns o poji MEKPO3JIEMEHTOB B MeTa0oIm3Me pacteHnii. OcobeHHocTH
MOCTYIIJICHUS MUKPOJJICMCHTOB B PACTCHUS. CI/IHepFI/I3M 1 aHTAarOHU3M 3JICMCHTOB ITUTaHU paCTeHHI;'I.
PactutenpHas muarHoCTHKa M METOBI HICHTU(UKAIINHA HEAOCTaTKa/M30bITKa 3JeMeHTOB nuTaHus. [IpakTiueckas
pabota «PacTurenpHas AMATHOCTHKAY.

HUccnenosarenbckas padora «OleHKa COCTOSHUS KOMHATHBIX PACTECHUH, pACTEHHI Ha IIKOJBLHOW TEPPHTOPHH,
YCTAaHOBKa MPHYHH IaTOJOTMYECKUX COCTOSHHUM (TPU HATUYUH)».

UccnenoBarensckass ~ pabora «OteHka BIIMISTHUS Pa3NUYHBIX JJIEMEHTOB Ha COCTOSIHHE
pacTeHuit (COCTaBICHHUE PA3TUIHBIX TTOJKOPMOK ).

Perynsaropsl pocta pactenuii. amura pactenuit (4 yaca)

[onsiTre o perynsaTopax pocTta pactreHuit. CTUMYJIATOpPHI pocTa — (PUTOTOPMOHBI (aYKCHHBI, THOOEPEIUINHBL,
IUTOKWHUHEI ). UHTHOUTOPHI pocTa pacTeHuid: 1. mpupoaHbie (a0CII30Bas KHCIIOTa U HEKOTOPHIE (PeHOTBHBIC
BelIecTBa (MKyMapoBas, KOpHYHasi, CaJHIMIOBas K-Thl), 2. CHHTETHYECKUE (MOP(QAKTUHBI, pETapIaHThL,
nedonnaHThl, JeCUKaHThL, TepOrunAbl). ODUTOMOHUTOPHHT U OLICHKA COCTOSTHUA pacTeHnil. COBpEeMEHHBIE
crtocoOsr MoHUTOpHHTA. [IpakTHyeckas padota « DUTOMOHHTOPHHT M OLIEHKA COCTOSIHUS pacTeHni. CoBpeMeHHBIC
CHOCOObI MOHUTOPUHTAY.

HUccnenosarenbckas padora « BnusHue rerepoaykcuHa Ha mpopacTanue (pOocT Ha Pa3HBIX CTAAUSAX, B pa3HBIX
YCIIOBUSIX) PA3IUYHBIX PACTEHUID.

3amuTa pacTeHH OT BpeIuTeNei: OCHOBHI Omomeroxma. [Ipaktmdeckas pabora

«MHCcekTapuy: NpaBUila U YCIOBUS Pa3BEACHUS MIOJIE3HBIX HACEKOMBIX).

Bopnas, necuanas u mouyBeHHas KyJIbTYPbl, X IIPUMEHEHHE B BRIpAIIMBaHUU pacTeHuid. dusnonorus pacreHuit (8
JacoB)

BopaHas, necyaHas 1 NOYBEHHAs! KYJIBTYpBI, UX IPUMEHEHHUE B BhIpallluBaHuU pacteHuil. IIpoBeneHne BOAbl B
KopHe U ctebne pacreHuid. [Ipakrudeckas pabora

«KopneBoe naBneHune».

BopHbIii peskuM pacTeHMiA: CTpPOEHHE YCTHHIL: (aKTOPbI, BIUSIONINE HA UX PACKPBITHE U 3aKphITHE. 3HAYCHHUE
MeXaHH3Ma PeryJsLuHd UCIapeHus Biaru pactenueM. [lpaktiuueckas padora «IpuroroBieHue npenapara yCTbHI
METOJIOM CJICTIKa.

HccnenoBarensckue paboThl: « BiusiHIE yCIIOBUI comep kaHms pAaCTEHUH Ha KOJTUIECTBO YCTHHUID).

doToCHHTE3 — YHUKAIIBHBIH Mporecc pacTenuil. TeMHoBas 1 cBeToBas (pasbl poTocuHTEe3a. 3HAUCHUE
(doTocuHTE3a IS KUBBIX OpraHu3MoB. [IpakTuueckas padora

«DyHKIMOHANbHAS AUarHOCTHKA PACTeHUI TI0 aKTUBHOCTH XJIOopoIiacToBy MccienoBarenbekast paboTa
«Ornpenenenue xaopodumia A u b, orieHka (HOTOCHHTETHUECCKON aKTUBHOCTH PACTCHUN U (PAaKTOPOB, BIHUSIONIUX
Ha Hee».

®dakTOpBI poCcTa pacTeHui: BO3MyX U adpanus. [loa3eMHOe ApIXaHNe pacTeHH: COCTAB TOYBEHHOTO BO3AYXa,
razoo0MeH. ['a3000MeH mpy OecTioUBEHHOM BBIpamuBaHuu. [Ipakruaeckas padora «Asparmst, CO2 u O2.
Jpixanue pactenuit». [Ipaktuueckas padora «/[pixaHue pacTeHuil: OlleHKa HHTEHCUBHOCTH JIbIXaHUS paCTeHUN U
IJI0ZIOBY.



Uccnenoparennckue paboTel: «BrnusHue criocoba BeIpanuBanus (COCTaBa MUTATENbHOW CMECH, CXEMbI BHECEHUS)

Ha pOCT U pa3BUTHA Pa3INYHbIX pacTeHui» KynbrypHeie pacrenus. CoBpeMeHHbIE acleKThl cenekiuu (20 yacoB)

Kak genoBek crain ucmonp3oBath pacteHusi? CBsA3b Pa3BUTHS IUBUIIM3AINY Y€JIOBEKA U OJIOMAITHUBAHHS

pactennii. Jlomecrukanus. [{uckyccns «/lomecTukams, Bce I pacTEHUS U KUBOTHBIE, KOTOPHIE JKUBYT PSIIOM C

YeJIOBEKOM UM OJJOMAalTHUBAIOTCA? MOYKHO M CUMTATh TapakaHa 0J0MaIllHEHHBIM )KUBOTHBIM 7»

HacnenctBeHHOCTh M U3BMEHUYHUBOCTH — OCHOBHBIC CBOMCTBA >KUBBIX OpraHu3MoB. MI3MeHunBOCTh. Buabl

n3MeHYnBOCTh. [IpakTidaeckas padora «MonndukannoHHas U3MEHIUBOCTH (JIUCTHS, HTOIKA C OJHOTO JIEPEBA)».

I'en — maTepuanbHBINM HOCUTEINb HACJIEICTBEHHOCTH U M3MEHYMBOCTU. HykilenHoBbIe KUCIOTHI. JIokanuzamus

TeHeTHYeCKOoro Matepuana B kietke. [enenne kinerok. Pemnukanus JJHK. OcHoBHas qorMa MONeKyIsipHOM

ounonorun. Tpanckpurus. Tparcnsamus. Myrtarun. [IpakTiueckas padora «['eH — HHCTpYKIUs 10 COOpKE KIETKH

(ma Oucepe mwin KOHCTpYKTOpE)». [IpakTrdeckas padora «Myranus Ha Oyrepoponae (Jro60i 00BEKT 13

MpeABIAYIIEeH padoThl, TJIe U3MEHEHNE HHCTPYKIIMH MIPUBEIET K U3MECHEHHUIO BHEIIIHETO BHIa 00BEKTa).

D¢ ¢exT OyTHIIIOUHOTO TOPIBIIIKA U TeHeTHUECKoe pa3HooOpaszue. Uto Takoe reHOaHK? 3aueM COXpaHsTh

TeHETUYECKHE pecypchl pacTeHnii? OCHOBHBIE CTIOCOOBI COXPAHEHUS TEHETHUECKUX PECYPCOB pacTeHHH (eX situ u

in situ).

3nauenue pabor H.M. BaBumoBa. 3akon TOMOJIOTHYECKUX PAIOB. LIeHTpBI NpoUCXOKICHUS
KyJIbTYPHBIX  PacTCHHI HW. Baunosa u IIM. Kyxosckoro. IIpakTuueckas

pabora 1o rpymmaM «OTKy1a Ha HAINX CTOJIaX PPYKTH/OBOIIH/3/IaKkmy. OCHOBHBIE METO/TBI CEJICKITUN.
Iubpuamzanus. dopmbl or6opa. OCHOBHBIE HAIIPABJICHUSI CEJICKIIMU: YIIyUYlIEHHUE ypOXKAWHOCTH,

YCTOHYMBOCTH K OMOTHYECKHUM M abuotndeckuM dakxropam. [Ipakrudeckas padora «BripamuBaem ropox. Kak

MIPOBECTH

CKpEeILIMBaHUE ¥ TOPOXay.

EcTb v sxu3HB B ipoOupke? BHOTEeXHOIOTHS KyJIbTypHBIX pacTeHuid. MccnenoBaTensckas pabora « BeipamuBanue

pacTeHnii B mpoOupKe» (MOXKHO BOCIIONIB30BATHCS PE3yIbTaTaMU MPEIbIIYIINX SKCIIEPUMEHTOB IO COCTABIICHUIO

MUTATETHHBIX PACTBOPOB ISl PACTEHHA).

Kak gyenoBek MoxeT MoanumpoBaTh pactenus? [ eHeTnueckoe pepakrupoBanue. CoBpeMeHHbIEC TIOAXObI H

JOCTH)KEHHUS TEHETHYECKOTO peaKTUpOBaHus pacteHu. [IpakTnueckas padoTta «['eHOMHBIE HOKHUIIBI

(MmomemmpoBanue paboTsl cucteMbl CRISP-Cas).

PacturensHas mpoaykius. (8 4acoB)

Hanzemusle u moazemuble opransl pacteHuid. [lober n Bunon3MeHeHHbIN oder pacteHuit. CrocoOs

Pa3MHOXKEHHUS PACTCHHM.

[onsTne 0 KadecTBe MIPOYKTOB MTATaHMS. [IpoGembr KOHKYPEHIIUU

OTEUECTBEHHBIX MPOAYKTOB MUTAHUS C UMIOPTHBIMU. JIOTUCTHKA TOCTABKU U CPEACTBA

coxpaHeHHs MpoayKToB muTanus. [Ipaktudeckas padbota «llpenensHo nommyctumeie korerTpammu (I1IJIK) u

METOJIBI KOHTPOJISI 6€30MaCHOCTH PACTHTEIHHBIX TPOAYKTOB TTHTAHFIS.

Mukpo3eneHb: I0JIE3HOCTh U TexHoJorus. MccnenoBarennckas padota «OneHKa KauyecTBa BbIpalleHHON

MUKpO3eleHI» (JIN0O CBOS, JIN0O U3 Mara3uHa).

XuMHAYeCKHiA aHaau3 IpoayKiuu. OcHOBHI ciekTpodoromeTpun. [ToTrernmmomerpus. XpoMarorpadus.

[paktudeckas padora «MeToJIbI OLIEHKH KayecTBa paCTUTEIHLHOM MPOAYKIMH: XpPaHEHHE U COXPAHHOCTD

MUTATEIBHBIX BEMIECTBY (II0 TOCTYITHOMY 000PYIOBaHUIO).

HUccnenoparenpckas padborta «OnpeneneHre BuramuHa C METOIOM 0OpaTHOTO TUTPOBAHUS B TUIO/IaX HA Pa3HOM

Cpoke (crmoco0e) XpaHCHHS.

Monyns «buorexnomorusy 7-8 kinacchl (68 4acoB)

buorexnomorus (4 gaca)

[TonsiTvie OMOTEXHOJOTHH. 3aUeM YEIOBEKY OMOTEXHOJIOTHH, B YeM UX MPEUMYIIECTBO MEPel XUMHUICCKUM
cuHTe30M. OCHOBHBIC OMOOOBEKTHI OMOTEXHOJIOTHH: MPOMBINUICHHBIE MUKPOOPTaHU3MBbI, KIICTKA U TKAHH
pacTeHuH, JKUBOTHBIX U YelloBeka, OnokaTtanu3aTopsl. [Ipaktndeckas pabota «lIpumMepsr mpumeHeHns
OHMOJIOrMYECKUX 00BEKTOB B TBOCH KHU3IHUY.

Chipbe 11151 OnocuHTE3a M OLIEHKa ero Ononorndeckoi neHHocTH. OCHOBHBIE HICTOYHHUKH YTIIEpPoAa, a30Ta,
(dhocdopa, MmukposieMeHToB. MccrnenoBanue HOBBIX HCTOYHHUKOB CHIPhS (BKITIOYAsi BOMIPOCHI €T0 MPEABAPUTEIHHON
00paboTKH), pa3paboTKa HOBBIX MUTATEIBHEIX CPEI, B TOM YHCJIC BKIIOYAIONTNX OMOCTUMYIISTOPHI U APYTHE
3JICMEHTHI YIPABJICHUS U ONTUMH3AIMU IPOIECCOB OMOCUHTE3a. METO bl ONTUMH3AIMH TUTATCIBHBIX CPEI.
MuxpoOuosorus (12 gacoB)

[TonoxeHne MpoKapruoTOB B CHCTEME opraHudeckoro Mupa. CTpoeHrne OakTepraabHOH KiIeTKH. Kiaccudukanus
OaxTepuii. Mopdosorus 0akrepuid. [IpocThie v CI0XKHBIE METO/IbI OKpaIlIBaHus OakTepuil. u3noIorus
OakTepuil: muTaHue, JbIXaHUE, POCT U Pa3MHOXKEHHUE. 3HAKOMCTBO C JJOMEHOM ApxeH (3KCTPeMOPUILHOCTD,
0co0EHHOCTH CTpoeHus KieTkH). JlaboparopHas padora «PukcupoBaHHBIE penapaTsl OakTepuil. Onpenenenme
(hOpMBI TIPEIOKEHHBIX KyJIBTYp MUKPOOPTaHU3MOB, HCIIONIB3YS POCTOI MeTox oKpackm» JlaboparopHas paboTa
«OrmpenesicHre THUIA KJICTOYHON CTEHKHM METOJIOM OKpaliuBanus 1o ['pamy» (IIpy HaTMYUU PEAKTHUBOB).
MonouHokucIoe U ciupToBoe Opokenne. DotoTpodHbie 1 XeMoTpodHbIe OakTepuu. KnHeTn4eckoe onucanue



MpoIiecca pocTa MUKPOOPTaHU3MOB. DKCIIOHEHIHAIbHAs MOAENhs pocTta. KnHeTnka rudeins MUKpOOPTraHU3MOB.
JlaGoparopHast pabota «IIpuroroBieHre NpMKU3HEHHBIX MPENapaToOB MOJIOYHOKUCIBIX OaKTepHii».

[NaTorennsie OakTepun. UyMHas aiouka U 9epHast CMePTh, OOTYIH3M, CTONOHSK, TyOepkyne3. Mcropus 60pb0bI ¢
OakTepuanbHBIMU HHeKmsIMu. JlabopaTopHas padora

«[loceB cmbIBa ¢ pyk Ha yamku [lerpmy». JlabopatopHast paboTa «Bblaenenue yncToi KyabTyphl Oaktepuii. Meton
pasBeneHuid. MeTo ncTomaromiero mrpuxay. Jlabopatopnas padora «Mopdonornueckas XxapaKTepUCTUKA
BBIJIETICHHOM YHCTON KyJIBTYPHI: XapaKTEPHUCTHKA KOJOHUHU, opMa OaKTepHi, THUIT KJIETOYHON CTEHKI.

BoiiHa 6ecKOHEYHOCTH: aHTHOMOTHKH MTPOTHB OakTepuil. MeXaHU3MBI JISHCTBUI aHTHOMOTHKOB. MeKKIIeTOUHAasI
KoMMyHHKanus Oaktepuii. HyBcTBO kBopyMma. JlabopatopHast pabota «CpaBHEHHE pocTa MUKPOOPTaHM3MOB Ha
yamke 0e3 u ¢ 100aBiIeHus aHTHONOTHKOBY MccnenoBartenbckas padbora «ITonck MUKpOOPTraHU3MOB 00T JAOIIINX
AHTarOHWCTHUYECKOI aKTHBHOCTHIOY.

[Mpumenenue GakTepuil yenoBeKkoM. KiHeTrueckoe onrcanie OHOCHHTE3a MPOAYKTOB MUKPOOPTaHU3MaMH.
Bakrepuu, KoTopble MOTYT pa3narath miactuk. MccnemoBarenbckas pabota «BriaeneHne MOJIOYHOKHUCIIBIX
OaxTepuil, NCCIeJOBaHNE UX AaKTUBHOCTI.

Mukpoopranu3msl B arpoOHOTEXHOIOTHH. VICKyCCTBEHHbIE acCOIMAIMU PACTeHUH ¢ MUKPOOPTraHU3MaMHu.
HUccnenosarenbckas padora «Beinenenne 6akTepuil MOJIE3HBIX I PACTEHUID.

DyKapHOTHYECKUE OPTaHU3MBI B OMOTEXHOIIOTHH (IDIECHEBEIE TPHOBI, IPOXOKH, Botopociu) (12 dacos)
[TnecHeBbIe TPUOBI TPOAYIIEHTH OMOJIOTMYECKH AKTHBHBIX BEIIIECTB.

OO01as XapaKTepUCTHKA JPOXIKEH caxapOMHIIETOB. VICTOPHUS MCIIONIb30BaHUS IPOAOKEH B TPAAUIIMOHHON
OonorexHonoruy. TeXHONOTMH BUHOAETHS U XJIeOOIeUeHHUs, ClIC[UaIN3UPOBAaHHbIE Packl Apoxoked. Metabonmsm
npoxoker. Peakmus cimproBoro oposkenws. JlabopaTopaas padota «IlogcueT KIeTok nposxikeit B kKamepe
TopsieBay. JIaboparophas padota «OO0HapyKeHHE MPOAYKTOB CIIUPTOBOTO OPOKESHHS: STHIIOBOI'O CIIMPTA U
YIIIEKUCIOro ra3ay. [lomydeHne BTOpUuHBIX METa0O0IUTOB B APOAOKAX. J{pOoXkiKH Kak MPOLyLEeHTH OHOTOILIMB.
[Tomydenue menaeBIX OSIKOB B APOXKIKAX.

OcCoOEeHHOCTH BETETaTUBHOTO U MIOJIOBOTO Pa3MHOXKEHHUS y APOXIKEH, 3HaAUSHNE N3YUYEeHUS MUTO3a M INTOKMNHE3a
JUISl ONTHMH3AIMH TPOLIECCOB KYJIbTUBUPOBAHHUS APOACKEBBIX ITAMMOB, TOHUMAaHHS IPUYUH NMaTOT€HHOCTH
JPO>XOKeH 1 TpuOOB, IONCKa MUIIIEHEH PYHTUIIUAOB U pa3pabOTKU HOBBIX JIKAPCTBEHHBIX NIPEMapaToB.
JlabGopaTopnas padota «HabmroaeHre pa3sMHOKEHHS IPOXIKEBEIX KIIETOK». [IpakTraeckas padora «llomydenne
TBOpOTa U Kedupa Ha OCHOBE MOJIOUHOKHUCIIBIX OakTepuit». [Ipakrudeckas padora «OCHOBHBIE BHIBI KBaca H
UX XapaKTEePUCTHUKa»

«/IpooKn 1 MOJIOYHOKHCITBIE OaKTeprH, IPUMEHSIEMBIe [T TPON3BOACTBA KBacay. [IpakTrueckas padora
«CpaBHUTENBHBIN aHAIN3 Pa3BUTHS IPOAOKEH B a3pOOHBIX M aHA’POOHBIX  yCIOBHX».  [IpakThueckas
pabota «MeToABl OLIGHKM CBOWCTB

XJIeOOTIeKapHBIX Aposxokeil. OCOOEHHOCTH MPUMEHEHHS PECCOBAHHBIX, CYIIEHBIX M HHCTAHTHBIX JPOXIKEH».
HccnenoBarennsckas padora «BiusHue GU3NKO-XUMHIECKUX (DAKTOPOB HA KAYECTBO OMOTEXHOJIOTHIECKOMH
MPOAYKIHH (KBac, KeQup, ChIp, XJIed u ap.)».

Bopopocin — nepcneKTuBHBINA 00BEKT Il IPOU3BOACTBA OEliKa U yriieBo10B. buorexHomornyeckne MeTo b1
OYHUCTKH TBEPABIX, )XUIKAX OTXOJIOB M Ta3000pa3HBIX OTXOJ0B MPOon3BoACTB. CToUHBIE BOMIBI. CXEMBI OUUCTKH.
BrodunbTpsl, a3poTeHKH, METAHTEHKH, OKCUTEHKH. AKTUBHBIH I U BXOJISIINE B HETO MUKPOOPTaHU3MEI.
Hcnonp3oBanue Bomopociell B OYMCTKE CTOYHBIX BoA. MccnemoBarenbckash paboTa

«Bnusiane pusuko-xummaeckux GpakTopos Ha poct Bopopociu (Chlorella vulgaris)».

Hacnencreennas nadopmarus (8 yacos)

HacnencTBeHHOCTS M MN3MEHYMBOCTH — OCHOBHBIE CBOWICTBA KHMBBIX OpraHu3MoB. VI3MeHunBOCTh. Brab
n3MeHuuBoCTh. [IpakTiueckas padora «MoanpuKaMoHHas H3MEHYUBOCTD (JIMCThSI, UTOJIKH C OJHOTO AEPEBa)».
I'en — MaTepranbHBII HOCUTETHh HACIEICTBEHHOCTH U M3MeHINBOCTH. HyKitenHOBBIE KUCTOTHI. JIoKamu3arus
TeHETHYeCKOoro Matepuania B kietke. [lenenne kierok. Pemmukanus JJHK. OcHoBHas qorMa MoKy pHON
ouonorun. Tpanckpunuus. Tpancmsuus. Myrtanuu. [Ipaktudeckas padota «I'eH — HHCTpYKIHs 10 COOpKE KIETKU
(ma 6ucepe unm KOHCTpYKTOpE)». [IpakTudeckas padbora «Mytanus Ha OyTepOpose (J1r60i 00beKT u3
npeapIyIeit paboThl, rie U3MEHEHHE HHCTPYKITUH PUBEIET K N3MEHEHUIO BHEITHETO BUIa O0BEKTA).
Bupyconorus. (6 4acos)

[lomosxeHue BUPYCOB B CHCTEME OpraHu4eckoro Mupa. CTpyKTypa U XUMHYECKHI COCTaB BUPYCOB.
Knaccuduxarnms Bupycos. Penpoaykmnms Bupycos. [IpocMoTp moKyMeHTaIbHOTO QIIIEMa O BUpYyCax.

Bupychl - Bo30yaurenu nHGEKIMOHHBIX 00sie3He. OHKOBUPYCHI. BakTepruodaru: cTpoeHue, CBONCTRa,
npumenenue. [Ipaktuueckas padota. «Metox passenenuit» [Ipaktuueckas padora. « TutpoBanue
OaxTeprodarosy.

Buonornueckue Meto bl 00psObI C BUPYCAMH.

I'ennast nH>xeHepust 1 OMOTEXHOJIOTHH. (8 YacoB)

OcHoBHI TeHHOH MHXKeHepuu. BekTopa. Crienndndeckue hepmentsl baktepuii. [Ipaktudeckas padora
«OHIOHYKIIEa3bl PeCTPUKIINH (paboTa ¢ HyKICOTHIHBIMH ITOCIICIOBATEIIFHOCTAMH Ha OyMare)y.

Brorexnonornu npoayKnuu OENKOB B OaKTepHaIbHBIX KyJIbTypaX. JJoCTHKeHHS TeHHOH HHXEHEPUH U
OMOTEXHOJIOTHH.



CRISPR/Cas — cucremMa aJanTHBHOTO HWMMYHHTETa OaKTepuid H apXeil.

[paktuuaeckas padora «['ennsie HoxkHULEI - CRISPR/Cas (Mmogenuposanue Ha 6ymare)» [MO. Mertost
nosryuenust 'MO. Urpa-nuckyccus «Beiurpail rpadT Ha cO3aHUE

I'MO».

buorexHomoruu B ’)XKUBOTHOBOJICTBE (8 4acoB)

JloMecTHKaI¥sl OCHOBHBIE JOMAIIHUE KMBOTHBIE; COBPEMEHHBIE SKCIIEPUMEHTAX MO JJOMECTHKAINH KHUBOTHBIX
(ucuiia, HOpKa M IIp. — SKCIIEPUMEHTHI HAyYHOH IIKOJIBI akageMuka bemnsera). Jluckyccust «Jlomectukanus, Bce 1
pacTeHHs U )KUBOTHBIE, KOTOPBIE )KUBYT PAZAOM C YEIOBEKOM MM OJIOMAITHUBAIOTC? MOYKHO JIM CYMTATh TapakaHa
OJIOMAIITHEHHBIM KUBOTHBIM?».

CoBpeMeHHBIe METOIBI B )KUBOTHOBOJICTBE: TPAHCIUIAHTAIMS YMOPHOHOB, XUMEPHBIC )KHBOTHBIE, KIIOHUPOBAHHE.
[IpaxTrueckas paborta «MeToauka KJIOHHPOBAHUS (MOIETHpOBaHNE Ha Oymare).

OcHOBHBIE 00JIE3HHU JKUBOTHBIX U POJIb MATOr€HHBIX MUKPOOPTaHU3MOB U MIAPa3UTOB B Pa3BUTUH 3a00JICBaHUIM
JOMAITHUX KUBOTHBIX U OCHOBHBIX Mepax O0pbObI ¢ HUMHU; POJIb MOJIE3HBIX MUKPOCHMOHOHTOB B OpraHU3Me
KUBOTHBIX. [losokuTenpHOE U T0O0YHOE (OTPHUIIATEIIFHOE) BO3ACHCTBUN aHTHONOTHKOB HA OPTaHHM3M B XOJIe
JIe4eHus )KUBOTHBIX; LIEJIM U 33Ja4i BeTepuHapuu. broTexHomorus KOpMoBBIX IpenapatoB. IIpakTuueckas paboTa
«CocTaBJieHHE palvoHa MUTaHMs )KUBOTHOTO, pacueT PacXoA0B Ha coaepkaHuey. MccnenoBarensckas pabora
«O1eHKa KayecTBa MOJIOYHOW TIPOTYKITHI).

buorexnonoruu B pacreaneBoictse (10 qacon)

OcHoBHble MeTOAbI cenekuun. [ nopunuzamnus. opmer 0T60pa. OCHOBHBIE HANIPABJICHUS CEIEKIUU: YIIyUlIeHUE
YPOKailHOCTH, yCTOWYMBOCTH K OMOTHUECKUM U abnoTHueckuM ¢paktopam. [IpakTudeckas padota «BripamuBaem
ropox. Kak mpoBecty ckpeniiBaHmue y ropoxay.

OCHOBHBIE MTOJIXOJIBI CENEKIMH U OMOTEXHOIOTUHU KYJIBTYpHBIX pacTeHui, [ mOpuanzamnus, oTaaneHHas
THOpUAN3ALMS, UCKYCCTBEHHBIH O0TOOp, reTepo3uc, TpaHcopMalus, MyTareHe3, TeHeTHIEeCKOe PEAaKTUPOBAHKE).
HUcropus cenexiuu B Poccun 1 Mupe, HCTOpUS pa3BUTHS BAXKHEUIITX COPTOB KYJIBTYPHBIX PACTEHHA.

Kaxk gemoBek MoxeT MOAUGHUITPOBATh pacTeHusA? | 'eHHas nHXeHepus pacTeHuil: UTo Takoe TeHeTHIecKast
WHXEHepHsl pacTeHui. TpaHcreHHble pacTeHus. Merobl moirydeHusi. OOpa3oBaHue OIMyXoJiel Y pacTeHUA.
ArpobakrepuanbHas Tpancopmanyst: Ti-mnazmuaet. ['enst T-JIHK. MonekynspHO-TeHETHUECKE MEXaHU3MBI
Tparchopmanuu. ['enernaeckoe penaxtrupoBanne. CoBpeMeHHBIE TIOAXOAbI U JOCTIKEHUSI TeHETHYECKOTO
penaxktupoBanus pacteHuil. [lpaxtuueckas pabora

«["enomHubIe HOXHUILBI (MOaenupoBanue pabotel cucremsl CRISP-Cas).

Ectp mm xw3Hp B mpoOupke? bHOTeXHONOTHS KyIbTYPHBIX PACTEHHH.



UccnenoBarennckas paboTa «BeipamyBanne pacTeHHN B IpoOHUpKe (MOXKHO BOCIIOIB30BATHCS PE3yIbTaTaMU
NpeAbIAYIIUX SKCIICPUMCHTOB 11O COCTABJICHUIO NMTATCIIbHBIX PACTBOPOB IJIA paCTCHHﬁ))).
Moayns «MoseKynspHble OCHOBBI (pr3nonoruu U hapMakoIorum» 9 kiacc

(68 uacos)

Ouznonorndeckas xumus. (20 9acoB)

Beenenue. buorennsie anemenTsl: opranoressl: O, C, N, H. AktuBHbIe (hOpPMBI KHCIIOPO/Ia, UX MOJIyUYCHUE,
HeWTpanu3anusl.

MaxkpoasieMeHTHI: IPOIICHT COJIEPXKaHMsI B OpTraHU3Me, BEITIONHIeMast (DyHKIIHS, COJIepKaHUe B IMTPOIYKTaX
nuranus. Ca2+ - CBA3BIBAIONINE OCIIKH, ISTTOHNPOBAHNE KAJBITHS, PETYJISAINS YPOBHS KBV B OPTaHU3ME:
TOPMOHBI IToYeK. Mg — cTpoeHue XJI0opouilIa, ero akTHBALUS COTHEUHON SHEPTHEH.

MUKpO3IIEeMEHTHI: B KAKMX MOJIEKYJIaX COJEPKATCs, BHIMOIHsAEMAas (PYyHKIIHS, COJEPKAHUE B TPOAYKTAX [TUTAHHMSL.
ITocnencTBus nepeno3npOBKA MUKpO3JIeMeHTaMu. Fe — ycBanBaemble TUIIBI COETMHEHMH Jkele3a. [ eMonpoTenHsl,
reMOIIMaHNH, IUTOXpoMbl. Cu — ycBOeHHe U TpaHcHopT Meau. bemnku, coneprxkariue meap. [laTonoruueckue
cuHIpoMbl MeHke 1 BunibcoHa, CBsi3aHHBIC C META00IM3MOM MEJIH.

Toxcuunsble aneMenTsl Ileproauueckoil cucteMsl 17151 Opranu3Ma. BiausiHue HenocTaTka Makpo U MUKPOAJIEMEHTOB
Ha KUBBIC OPTaHU3MBL.

Hccnenoparenbckas padborta «KomdyecTBeHHas OlEHKA COJCPKAHUS MUKPOIJIIEMEHTOB UM BUTAMUHOB B MTUIIIEBBIX
MIPOIYKTax»

JKupri. 3a0oneBanus 4emoBeka, CBSI3aHHBIC C HAPYIICHISMH XKHPOBOTO OOMEHa.

Hucnunuaemun.

YrneBonbl. 3a00eBaHUS YENOBEKa, CBI3aHHBIC C HAPYIIICHUSMU YTIIEBOAHOTO 0OMeHa. CaxapHbIi 1uader.

Benku. Ctpoenne. 3a0oeBaHns YeIOBEKa, CBSI3aHHBIE C HAPYIICHUAMH OeIKoBOro oOMeHa. DyHKIMK OEITKOB.
®depmenTsl. Mexanusm aeiictBus. Kimaccwl pepmentaTuBHBIX peaknnii. Kopepments. [IpakTruueckoe 3aHsATHE
«KadecTBeHHBIE peaKIIiu Ha OpraHUYECKUe MOJICKYJIby. [IpakTndyeckoe 3ansaTHe «JleHaTyparus OSIKOB
[Ipaktruueckoe 3ansiTue «/3ydyeHrne akTUBHOCTH aMUIa3bD».

Burtamuns! )xupopacTBOpuMEIe, BOAOpacTBOprUMEIE. [IpeBpamieniie BATAMUHOB B aKTUBHBIE (DOPMBI KOYEPMEHTOB.
ABHUTaMHUHO3BL.

OcHOBHEBIE TUTIBI MeTaboMM4eCcKuX peakiuii. buosHeprerndeckue mporeccel. [ ukonms. Lukn Kpedcea. Lens
repeHoca MeKTpoHoB. OKUCIICHHE JKUPHBIX KUcaoT. Karabanmm3m aMuHOKUCITOT. [ mrokoHeorenes. CuaTe3
YTIIEBOIOB, OEIIKOB, )KUPOB. MeTabonutuueckue 3adoneBanus. [IpakTiuueckoe 3ansaTue «PenieHune 3amad Ha
SHEPreTUYCCKUI OOMEHY.

Krnerka. Ilonsitne memOpanbsl. @yHkuun memOpas. Bumsr Tpancmopra B kieTky.MeMOpaHHBIE OPTaHOU/IBI.
3aboseBanus CBA3aHHBIC C HAPYIIICHUEM pa0OThHl MEMOPAHHBIX OpraHeill, 00Ie3HN HAKOTUICHHS. THITBI KOHTAKTOB
MEXIy KJIeTKaMH. 3HAUeHHE MEKKIIETOUHON KOMMYHHKAITUH IJIs 3I0pPOBbs opranusma. [Ipaktuueckoe 3aHsTre
«Juanus (kiaerouka Tpayoe)».

Sapo.  VpoBHM  yHNaKOBKM  XpOMaThHa.  XPOMOCOMHBIE  TEPPUTOPUH.

HememOpanHbie Opranousl.

Mormnekynspaas 6uonorus. (20 yacoB)

OcCHOBHBIE BeXH Pa3BUTHUS MOJEKYIISIPHON OHOIOTHH.

HyxnennoBsie kucioTel. OCHOBHBIC PUHITUIIEI CTpoeHUs. [IpakTideckas padora

«Bouinenenue JIHK u3 6ananay. [Ipakruyeckas padora «Mogens JJHK-opurammy. [IpakTuueckas padora
«Ormpenenenne kayectsa npemnaparos JJHK ¢ momomnisio ciektpodoromMeTpumy» (IpH HaTMYUU 000PYIOBaHUA).
Martpuunble CUHTE3bL. Perukanys — OCHOBa KJIE€TOYHOro aenaeHus. [lpunuune! pernukanuy. [Tpaktuyeckas
pabora «PernnukaruBHas MammHa (Urpa-aeMoHcTpanus)». [Ipaktudeckas padora «I1LP (Monens aMmmndukanus
Ha Oymare)».

Myrtanuu. Uro Bei3biBaeT u3MeHeHus B crpoennn JHK. ITpunnuns! penapanuu. Tpanckpunuus. [Tpaktuueckas
pabota «Cuia mpomMoTopay.

Ienernueckuii koa. [IpakTuyeckas padbota «Penienue 3a1a4 Ha reHeTHUeckuid kKoa» Tpancisus. [IpakTuueckas
pabota «DONIUHT OEITKOBY.

Opranwuzarnus reHoMa BUpycoB [IpoTHBOBHpYCHBIE CpelicTBA, MEXAaHU3MBI X JEHCTBUSL.

Opranmzanust reHoMa OakTepHuid AnTnbakTepranpHble  npenapathl. ViccnenoBarenbckas padboTa
«PacmipocTpaneHne aHTHOMOTHUKOPE3UCTEHTHBIX OakTepuit» OpraHu3anus TEeHOMa 3yKapuoT | eHoMHoe
penaktupoBanue. Ilpaktnueckas pabora «Pabora B coBpeMeHHBIX TeHeTWdYecKnx 0azax naHHbBIX. lIpoBenmeHue
In silico

aHaJIM3a MOCIeA0BaTEILHOCTEN TEHOBY.

®dapmaxkoiorus (28 gacon)

[TonsTre o nexapcTBax. [IpHHITUIIBI TOAX0/1a K MIOMCKY HOBBIX JIGKAPCTBEHHBIX cpeacTB. CKPUHUHT U €TI0 METOIEI.
HUccnenosarenbckas padota « IKCIIEPUMEHTHI IO OIMPEICTICHUI0 TOKCHYHOCTH BEIIECTB Ha apTEMUANSIXY.

[Tytu BBenenus JIC. dapmakoKiHETHKA JIEKApCTBEHHBIX BelllecTB. BeackiBanue (abcopOiust) ekapcTB. OCHOBHbBIE
MEXaHU3MEBI BcachiBaHUS. TpaHCTIOPT JIEKapCTBEHHBIX BemIecTB. [ eHBI 1 OeNIKku 1mepBoit dha3sl OnoTpaHchopMaIiy.
[TyTu BbIBeIeHUS JIGKAPCTB U3 OpraHu3Ma. DKCKPELHUs U UMHUHALIMA. ['eHbl ¥ OeNKu BTOpoi (a3bl



ouotpanchopmannu. GapmakoanHamuka. [1aBHOE M MOOOYHOE, Pe30pOTHBHOE U MECTHOE, IIPSMOE, HEMPSAMOE H
peduiekTopHOE JIciiCTBHE.

Buner BzaumogeiictBua nekapctB. CHHEPTU3M M aHTaroHW3M IPU COBMECTHOM

JEMCTBHUN JIEKAPCTBEHHBIX BEHIECTB, UX PA3HOBUIHOCTH.

TpancMeMOpaHHBIN CUTHATIHMHT. THITBI KJIETOUHBIX PelenTOpoB. MeMOpaHHbIe: HOHHBIE KaHANIbI, KATaTUTUIeCKHUE
U conpsbkeHHble ¢ G-OenkamMu; BHYTPUKJIETOUHBIE: [IUTOIUIa3MAaTHUECKHE U SiACPHBIE. MeXaHU3MBbl JIMTaH -
penenTopHoro B3aumMoAencTBus. CeleKTUBHOCTD (M30UpaTeNnbHOCTD) NEHCTBHUS, CBA3b «XUMHUYECKask CTPYKTypa —
(hapMaKoIOrHYeCcKasi aKTHBHOCTH BEILIECTBY.

dapMaKoJIOrHYeCcKON MOIYJISAIMY CHHANITUYECKOH XONMMHEPruuecKoi nepeaadn. MojeKynspHbIH MEXaHU3M
JeWCTBHS U (hapMaKoIOTHYECKUe CBOMCTBAa M- XONMHHOOIOKAaTOPOB, TAHTIIMOOIOKATOPOB M KypapenoJoOHbIX
cpeactB. PapMakoI0rudecKas peryysius akTHBHOCTH aipEHEPIrUUECKOro CHUHATca. AJpeHOMUMETHUKHY,
aZpeHOOIOKATOPhl, CHMMATONMTHKHA. [IpakTHyeckas pabora

«BnusHue anpeHanuHa Ha cepAeyHbIe COKpaIleHus (IpOorpaMMHOE 00ECTICUeHHE )».

MosnexynsapHas ¢papMaKoIOIrus aHTHAJUIEPTUUECKUX CPEACTB. [ ICTaMUHOBBIE PELEITOPHI: THUIIBI, MOJIEKYJIIPHAS
opranmzanus. CTaduiIn3aTopsl MEMOpaH TyYHBIX KJIETOK: MOJIEKYJISIPHBIA MEXaHU3M JICHCTBHUS, OCOOCHHOCTH
KIIMHAYECKOTO MPUMEHEHUS], TOUKH MPHUIIOKEHUS ISHCTBUS HHTHOUTOPOB JIUITUAHBIX MEAUATOPOB.

MexaHu3M AeHcTBUS U IPUMEHEHNE IIPENapaToB, CTUMYIMPYIOIIUX ITpoLeccsl MMMyHuTeTa. dapmakonorudeckas
XapaKTepHUCTHKa MHTEPIICHKUHOB: TTOyYeHNE, MEXaHU3M JIEHCTBHS, MpuMeHeHne. OCHOBHI MaTO(QU3UOIOTHH
ocTpoda3oBoro 0TBETa, MEIUALIMS BOCHANICHHsI. MONEKYIISPHBIA MEXaHNU3M MPOTHBOBOCTIANIUTENLHOTO JICHCTBUS
TTIIOKOKOPTUKOCTEPOHI0B, HECTEPOUIHBIX IPOTUBOBOCTIANIUTENBHBIX cpeacTB. [IpakTnueckas padora
«I'ucronornyeckue npemnaparsl IMMYHHON CHCTEMBD».

ITonsiTHEe 0 HapKo3€e M HApKO3HBIX NpenapaTtax. KileTouHblil 1 HepBHBIN Hapko3. Papmakonorudeckas
XapaKTepHUCTUKA OTAENBHBIX TPYIIT HAPKO3HBIX cpeAcTB. [locnenoBarenbHOCTs OEHCTBUS Ha LEHTPAIBbHYIO
cucremy. llpakThueckas paborta

«I'ucronornyeckue npenapaTsl HEPBHOW CHCTEMBD».

dusnonornueckuii coH; Gasbl cHa. Buapl HapymeHuii cHa [loHsTHE 0 METUKaMEHTO3HOM CHE U CHOTBOPHBIX
npernaparax (THITHOTHKAX).

MorexynapHble acmekTel Houuuenuud.  OnuaTHbIE PeLenTopbl, UX THIIBL

OHKeanuHbl 1 3HAOP(QHHBI - SHIOTCHHBIE JIUTaHbl ONTHATHBIX PELENTOPOB.

AHTHIICUXOTHYECKOE ACUCTBHE, BIUSHUE Ha (YHKLMIO 3KCTPATUPAMHUIHON CHCTEMBI, SMOIIMOHANBHYIO chepy,
PBOTHBII LIEHTp, apTEPUANBHOE TABICHHE, LICHTP TEPMOPEryIsauuy. MoeKyIsIpHble MEXaHU3MBI NEHCTBUS
HEHPOJIETITUKOB, BIUSHIE Ha 10(aMIHOBbIE, CEPOTOHUHOBBIE, aIPEHO- U THCTAMHHOBBIE PELETITOPHI, UX ACHCTBHE
Ha KJIETOYHBIC MEMOpaHbI, Ha JISTOHUPOBAaHNE TKAHEBBIX MOHOAMHHOB. [l0TeHIINA- 3aBUCUMBIE HATPHUEBHIC
KaHaJIbl KaK MUILIEHH AEHCTBHUSA MECTHBIX aHECTETUKOB. CIIoCOObI HHTHOMPOBAHUS MTOTEHIIUAN-3aBUCHUMBIX
HaTPHUEBbIX KaHAJIOB MECTHBIMM aHecTeTuKaMu. [IpakTuueckas padora «Kapra sxcrpeccun 10¢haMUHOBBIX U
CEepOTOHMHOBBIX PELENTOPOB B MO3re Mblei». MccnenoBarenbckas padora «I[loBeneHuyeckne TecTsl Ha
pbiOkax Danio rario. CBeTsio-TeMHas Kamepay. UccnenoBarensckas ~ padoTa

«IloBenmeHueckne TecTh Ha PpIOKax Danio rario. OTKpsITOE MOJE». MccnenoBatensckas padora «IloBeneHueckue
TecThl Ha ppiOKax Danio rario. CraiiHoe moBe/icHHEY.

Mogynb «MonekyisipHble OCHOBBI celieKIuny 9 kiace (68 vaca)

Monexynsipaast 6uosorus. (20 gacoB)

OCHOBHBIC BEeXU Pa3BUTHS MOJICKYIJIIPHON OHOJIOTHH.

Hykneunnosie kucnoTel. OCHOBHBIE IPUHIUIIBI cTpoeHUst. [IpakTiuueckas padoTta

«Boinenenue IHK n3 6ananax. [Ipaktuueckas padora «Mozaens JJHK-opurammy». [Ipakrudeckas padora
«Omnpenenenne kadectBa npenaparosB JJHK ¢ momorisio criekrpodoToMeTprry (TIpH HATHIAH 000PYI0BAHUS).
Martpuusble CUHTE3BL. Pennukanys — OCHOBa KJIETOYHOTro AeneHus. IIpunuune! pernukanuy. I[Tpaktudeckas
pabora «PennmukaruBHas MamuyHa (Mrpa-aeMoHcTpanus)». [Ipaktudeckas padota «I1LP (Monens ammndukanus
Ha Oymare)».

Myrtanuu. Urto Bei3biBaeT u3MeHeHus B crpoennn JJHK. ITpunnuns! penapanuu. Tpanckpunuus. I[Tpaktudeckas
pabota «Cuita mpoMoTOpay.

I'enernuecknii koa. [lpakTryeckas pabora «Pemenue 3a1a4y Ha reHeTHdeckuii kKoa» Tparcmsmus. [IpakTiuueckas
pabota «DoaauHT OEITKOBY.

Opranwusanus renoma BUpycoB I[IpoTHBOBHpYCHBIE Cpe/ICTBA, MEXAHU3MBI UX JEHCTBUSL.

Opranu3zanus renoma O6aktepuii AHTHOaKTepHaiIbHbIe penapatsl. MccnenoBarensckas padota «Pacnpoctpanenue
aHTUOMOTHKOPE3UCTEHTHBIX OakTepuit» Opranusanus reHoMa 3yKapuoT ['eHOMHOe pemakTupoBaHHE.
[IpakTrueckas pabora

«PaboTa B cOBpeMeHHBIX TeHeTHYecKux 0a3ax nanHbix. [IpoBenenue In silico anannza mocnepoBaTenbHOCTEH
TEHOBY.

Moutekymnsipabie OCHOBBI TeHETHKH (20 9acoB)

[Ipenmert renetuxu. Kpatkast uctopust pa3BUTHs IPEJCTABICHHS O HACIIEICTBEHHOCTH.

Ot rena k npu3HaKky: Kak packpacutb koTta. Yto takoe npusHak? IIyTe oT reHa 1o npusHaka. MyTtanuu. Ansienu.



I'eTepo3uroTsl M TOMO3UTOTEL. JIOMHUHAHTHEIE M PEIIECCUBHEIE alljieNd. PosieBast urpa « AJUTeITn.

HUccnenosarenbckuii mpoekT MyTareHHbIe aKTOPHI.

I'ens1 cTposiT opranusM. BrimtoueHre 1 BRIKITIOYEHHE O0BIIOro Habopa reHoB. Kak KIeTKu MOHUMArOT, KaKue

TeHBI TOJKHBI paboTaTh. PoneBas nrpa «Cyanba kiretkmy». I'eHbI-iepekimtodaten. [IpakTndaeckoe 3aqanme

«ANTOPUTMBI I KIIETOK».

JuckpeTHoe Haciaen0BaHUE MPU3HAKOB. 3aKOHBI MeHAeNs: OAUH I'eH - OAUH NMpu3Hak. Cxema CKpelruBanus. 3aKoH

eIMHO00pa3us THOpHUIOB TIepBoro mokoiaeHus. [Ipaktndeckoe 3amanne «EnuHOOOpasne MEpPBOro MOKOJICHHUS.

3aK0H pacHICTUICHHS

MpU3HaKa BO BTOpoM Mokosienuu. [Ipaktuyeckoe 3amanue «Paciierienre BO BTOPOM MOKOJICHUN.

UccnenoBarenbckuii mpoeKT «3akoHbl . MeHaens B 5KCHEpUMEHTE.

3akoHBl MeHIesI: HECKOJIBKO T€HOB - HECKOJIBKO NpHU3HAKOB. JuruOpumHoe ckpemmBanue. HesaBrucumoe
PacCXOXKIIEHHE XPOMOCOM. [IpakTuueckoe 3amanue

«Pemerka Ilennera». CielieHHOE HAaClICIOBAaHHUC.

B3aumoneiictBue reHoB. AiuienbHOEe W HealulesnbHoe. IlpakTuyeckoe 3aHsATHE

«BzanmoneiicTBUS TeHOB (MOACTMPOBAHIE CHHTE3a M TPAHCTIOPTA MUTMEHTA B KIIETKY)» OmpeseneHue moa.

[MomoBsie xpoMocoMbl. CaMilel U caMkH. BrusiHue (pakTopoB okpyKarorei cpensl. XpOMOCOMHOE
ompeneneHue mona. IlonoBeie XPOMOCOMBI.
IIpaktuueckoe 3amanune«HacnenoBanue, CIEIUIEHHOE c TIOJIOM). [IpoGiema

JONOJIHUTENBHON X-XPOMOCOMBI y JKE€HINUH. TpexBeTHbIE KOLIKH.

MosekynspHble OCHOBBI ceJeKInu (28 yacoB)

I'enbl B monynsanusax: Benukoe papHoBecue. [Tomyssiius. YacToThl BCTpeuaeMOCTH MPU3HAKa U alljiesisl. Y paBHEHUE
Xapnu-BaitnOepra. [Tpaktuueckoe 3amganue «HacToTsl aieneld, reHOTUIIOB U (heHOTUIIOBY. MccnenoBaTenbckuit
MPOEKT «AHAIN3 TEHETUYECKOH CTPYKTYpHI MOIMYJISIMY (Ha OCHOBE 3aKoHa Xapau-BaiiHbepra)y.

[Nomynsitny MEHSFOTCSI: YUCIIEHHOCTh, MUTPAITUS M BBIOOD cynpyra. GakTophl, KOTOPHIE BBIBOASAT MOIMYJISALINIO U3
paBHOBecusi Xapau-BaitnOepra. UncinenHocTs nomymsiiuud. PosieBast urpa « 3¢ dexT ocHoBarens». Ponesas urpa
«9¢ddexr OyTpUTOUHOTO ropibiIKay. [peiid renoB. Myrauuu. Hecnyuaiinoe ckpermuBanue. M3omsmust.
[Nomynsity MEHSIOTCS: €CTECTBEHHBIN 0TOOp. MexaHU3M IEeHCTBHUS €CTECTBEHHOTO 0TOOpa. JBrKymuii oTo0p.
Ponesas urpa «EcTecTBeHHEIH 0TOODY.

MoaudurkanmonHas U3MEHIYMBOCTh. CTaTUCTHYECKHE OCOOCHHOCTH MOIU(PUKAIIMOHHOW U3MEHYMBOCTH.
HUccnenosarensckue padboTel «MoaudukannoHHasi N3MEHUYMBOCTH PACTEHHI B MpeJiesiaX Balllero MecTa
JKUTEbCTBAY.

HacnenoBanne xonmnuecTBeHHBIX Mpu3HakoB. KoimuecTBenHsple npu3Haku. CpenoBas M3MEHUYNBOCTD ITPH3HAKA.
Koaddumment nacnegyemoctu npuzHaka. OTBeT Ha 0T00p. [IOMCK TeHOB KOIMYECTBEHHBIX MPU3HAKOB.
Opnnonykieorunnble Bapuanthbl reHoB. JJHK-uum. [TonmHOreHOMHBIN aHanu3 accoluanuii.

«Owmp»y Hax reHoMoM. [loctrenomHas spa. ObpaTtHas reHeTnka. « OMUKCHBIE)» HcchenoBanms. [IpoTeoMm,
Metabonom. [IpakTrueckoe 3a1aHue « ATPOHOMBD.

JloMecTuKalMsg W LEHTPHl T'€HETHYECKOro paszHooOpasus. [lowcku pacteHuit c

«XOPOITIMI TTPU3HAKAMH IS YelloBeKka. [[eHTphl reHeTHnYecKoro pasnooopasus. Hukomaii ViBanoBrd BaBwiios.
Cenexuusi. KomOunanmonHas u rubpunHas cenekius. ['ereposuc. [Ipaktudeckoe 3ananne «["oMonoruaeckue
pAABI HACTIEACTBEHHON U3MEHUUBOCTH.

CoxpaHHTh U U3yYUTh TeHBI, 9TOOBI MEHATH Oyaymiee. Kak mpaBuiibHO XpaHWUTh



reHbl. KoJleKkIuy reHeTHUeCKUX PecypcoB pacTeHuid. [IpakTHKyM H/HITH UCCIeI0BaTeILCKUN TPOSKT « MeToabl
KYJIFTUBHPOBAHHUSI in Vitro Ui COXpaHEeHUs TeHETHUECKIX PECYPCOB PACTEHHN H JJIsl YCKOPEHHOM CENEKIHM.
['eneTnueckue HEHTPHI B HalIEH cTpaHe. ['1e 3aHUMar0TCsl TEHETUKOM ¥ TEHOMUKOM 7151 HY>KJ] CEJIbCKOTO
XO03s11CTBA.

[IJIAHUPYEMBIE PE3VJIbTATBI OCBOEHNS KYPCA BHEYPOUYHOM JIEATEJIBHOCTU

3aHsTHS B paMKax IMPOrpaMMbl HAIIPABJICHBI HA 00CCIICYCHHE JOCTIKECHUS IKOIBHUKAMH CJIC Y FOIIUX
JIUIHOCTHBIX, METAIIPEIMETHBIX 1 TIPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIM4HOCTHBIE PE3yJIBbTATHI:

B cpepe epasicoancroeo eocnumanus: TOTOBHOCTh K KOHCTPYKTUBHON COBMECTHOHN AEATENFHOCTH NPH
BBIMIOJIHEHUHU UCCIEI0BAHUN U IPOEKTOB, CTPEMJICHUE K B3aUMOIIOHUMAHHUIO U B3aUMOIIOMOIIIH.

B cipepe nampuomuueckoeo eocnumanua: OTHONMIEHUE K OMOJIOTHH KaK K BaKHOW COCTaBIISIONIEH KyJIbTYPHI,
TOP/OCTh 3a BKJIAJ] POCCUHCKUX U COBETCKHX YUEHBIX B pa3BUTHE MUPOBOH OMONOTHMYECKONW HAYKH.

B cghepe oyxosHo-Hpascmeennoeo 6ocnumarus: TOTOBHOCTh OIICHUBATh TIOBEJICHHUE U TIOCTYIIKH C TIO3HUIIUN
HPaBCTBEHHBIX HOPM U HOPM 3KOJIOTMYECKOUN KYJIbTYpbl; HOHUMAaHUE 3HAUUMOCTH HPABCTBEHHOI'O aCIIEKTa
JeSITENTFHOCTH YeJIOBeKa B MeIUIIMHE U OMOJIOTHH.

B cgpepe scmemuueckozco socnumanusi: TOHAMaHUE POJIM OUOJIOTHH B (POPMUPOBAHUN

ACTETHUYECKOU KYyJbTYPBI JTUIHOCTHU.

B cpepe gpuzuuecxozo socnumanust, hopmuposanus Kyaivmypuvl 300p06bsi U IMOYUOHATLHO20 OIALONOTYYUSA!
OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 37I0POBBIO M YCTAHOBKA Ha 3/I0POBBIN 00pa3 KMU3HU (340pPOBOE NMUTAHUE,
COOJTIOZICHUE TUTUCHUYECKUX NIPABWIT U HOPM, COATTAHCUPOBAHHBIN PEXUM 3aHATHI U OTABIXA, PETyJIpHAs
(pu3rdeckast akTUBHOCTb); OCO3HAHHUE TTOCJIECTBHI U HETPUSATHE BPEIHBIX MPUBbIUEK (YIIOTpebIeHHE aIKOT oI,
HapKOTUKOB, KYPEHHE) ¥ UHBIX (JOpM Bpea Uit (PU3HMYECKOT0 U ICUXUIECKOTO 37J0POBbS; COOIIOACHUE PABUIT
0€30MacHOCTH, B TOM YKCIIe HAaBBIKK 0€30MacHOTO MOBEICHHS B IPUPOTHON cpelie; cHhOPMHUPOBAHHOCTh HABBIKA
pediiekcuu, yrpaBiieHue COOCTBEHHBIM YMOIMOHAIBHBIM COCTOSIHUEM.

B cipepe mpyoosozo socnumanusi: akTHBHOE yuacTHe B PEILICHUHU MPAKTHYECKUX 3a7a4 (B paMKaX CEMbH, IIIKOJIBI,
ropoja, Kpasi) OMOJIOTHYECKOM U IKOJIOTUIECKON HAIPABICHHOCTH, HHTEPEC K MPAKTUIECKOMY H3YYCHHIO
npodeccuii, CBSI3aHHBIX ¢ OMOJIOTHEH.

B cpepe sxonocuuecrkoeo 6ocnumanus.; opueHTalMsa Ha IPUMEHEHUE OMOIOTUYECKUX 3HAHUH NPH pelIeHUH 3314
B 00J1aCTH OKPYIKaIOIIEH CpeJibl; OCO3HAHUE IKOJIOTHYSCKUX MPOOJIEM U IyTei MX PEICHHUS; TOTOBHOCTh K
YYACTHIO B TIPAKTHUYECKOMN JIESTEIHHOCTH SKOJIOTHUCCKON HAITPABICHHOCTH.

B cqbepe NOHUMAHUS YEHHOCMU HAYYHO20 NO3HAHUA. OpUCHTAIA Ha COBPCMCHHYTO
CUCTCMY HAay4YHBIX HpeI[CTaBHGHHf/’I 00 OCHOBHBIX OMOJIOrMYECKUX 3aKOHOMCPHOCTIX,

B3aMMOCBA34X YEJIOBEKA C IPUPOJHOM M COLMAIIBHOM CPENOM;
MMOHUMaHHUE PO ONOIOTHYECKON HAYKH B (POPMUPOBAHUH HAYIHOTO MUPOBO33PEHHSI; Pa3BUTHE HAYIHOU
JIIO603HaTeJII)HOCTI/I, HUHTEpPECA K OMOJIOrMYECKOM HayKE, HAaBbIKOB I/ICCJIEI[OBaTeJILCKoﬁ JCATCIBbHOCTH.

B cgpepe aoanmayuu k usmenAowuMcs ycao8uam coyuanbHol U npupooOHoll Cpeob.:
aJICKBAaTHAsI OLIEHKA U3MEHSIOIINXCS YCIOBUM; MPUHATHE PEIICHHs (MHIMBHIyalbHOE, B
rpynne) B U3MEHSIOIINXCS YCIOBHUSIX HA OCHOBAaHUM aHaJIN3a OMOJIOTHYECKON
uH(pOpMalMy; IUITAHUPOBAHUE  J€MCTBUA B HOBOM CHUTyallMM Ha OCHOBaHUU

3HaAHUN OMOJIOTUYECKUX 3aKOHOMEPHOCTEH.
MeranpenMeTHbie pe3yIbTaThl:

B cgpepe osnadenus ynusepcanvHvimu yueOHbIMU NOZHABAMENIbHLIMU OCUCBULMU:
bazoBble Jornyeckue NeUCTBUS:

BBISIBJISITH U XapaKT€PU30BaTh CYIIECTBEHHbIE MPU3HAKH OMOJIOTHYECKUX OOBEKTOB
(sBNIEHUI);

YCTaHABIMBATh CYIECTBEHHBIN MPU3HAK KIacCU(PUKAIINHI OMOTOTHYECKUX 00BEKTOB
(s1BI€HMIA, MPOLIECCOB), OCHOBAHUS U1l 0000UIEHUS U CPABHEHUS, KPUTEPHUH POBOJIUMOIO
aHau3a;

C Y4€TOM MPE/JI0KEHHON OMOTOTUUECKOM 3a/1aui BBISBIISITH 3aKOHOMEPHOCTH U
MPOTUBOPEYHS B pacCMaTpUBAEMbIX (PaKTaxX U HAOIIOACHUSIX; MIPeAiaraTh KpUTEPUH JIJIs
BBISIBJIEHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUUH;

BBISBIISITH A€UIUTH HHPOPMALIUU, JaHHBIX, HEOOXOIMMBIX JIJISl PEIICHHUs TOCTaBICHHOM
3a/1a4y;

BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3U MPU U3yUYEHUU OMOJIOrMUECKUX SIBICHUN U
IIPOLIECCOB; JI€JaTh BBIBOJIBI C HCIOJIB30BAHUEM JI€TyKTUBHBIX U HHYKTHBHBIX




YMO3aKJIIOUCHHI, YMO3aKIIFOUEHU 110 aHAJIOTHH, POPMYIHUPOBATH TUIOTE3BI O
B3aMMOCBSI3SIX;

CaMOCTOSITENILHO BBIOMPATh CIIOCOO pelIeHUs] yueOHON OMOIOrMYecKol 3a1aun
(cpaBHUBATh HECKOJIBKO BApPMAHTOB PELLIEHUS, BBIOMPATh Haubosiee MoAXOIALINHN ¢ yuéToM

CaMOCTOATCIIbHO BBIACIICHHBIX KpHTepHeB).
ba3oBble Hccae10BaTenbCKUE IEHCTBUS:

UCII0JIb30BaTh BOMPOCHI KaK MCCIICI0BATEIbCKUI HHCTPYMEHT ITO3HAHUS,
dopMyITHUpOBaTH BOMPOCH], GUKCUPYIOIIHE Pa3phIB MEKIY PEATbHBIM U KeJIaTEIbHBIM
COCTOSIHHEM CHUTYyaIlnH, 00BEKTa, 1 CAMOCTOSTEIPHO YCTaHABIMBATH HCKOMOE M JTAHHOE;
dopMuUpOBaTH THIIOTE3y 00 HCTUHHOCTH COOCTBEHHBIX CYXICHUMN, apTyMEHTHPOBATH CBOIO
TIO3HIINIO, MHCHUE;

IPOBOJIUTH TIO CAMOCTOSITEIBHO COCTABICHHOMY IIaHY HAOJI0/ICHUE, HECTIOKHBIN
OHMOJIOTHYECKHI YKCIIEPUMEHT, HEOOJIBIIIOE NCCIICIOBAaHUE 110 YCTAHOBIICHUIO
0COOEHHOCTEH OMOIOTHIECKOTO 00BeKTa (TIpoliecca) u3ydeHus,
MPUYUHHO-CJICICTBEHHBIX CBS3CH U 3aBUCUMOCTEH OMOJIOTHYECKIX 00BEKTOB MEKITY
coboit;

OLICHMBATh HA MPUMEHUMOCTD U JIOCTOBEPHOCTH MH(OPMAILIHIO, TTOJYUYCHHYIO B XOJ1¢
HAOJIIOJICHUS M DKCIICPUMEHTA;

CaMOCTOSITEIILHO (POPMYIUPOBATH OOOOIICHHS M BBIBOJIBI 110 pe3y/IbTaTaM MPOBEAEHHOTO
HaOII0ICHSI, SKCTIEPUMEHTA, BIaIeTh MHCTPYMEHTAMHU OIICHKH JIOCTOBEPHOCTH
TIOJTyYEHHBIX BBIBOJIOB U 0000IIEHU;

POTHO3UPOBATh BO3MOXKHOE JalIbHEHIIIEe pa3BUTHE OMOJIOTHYECKUX MPOIIECCOB U MX
TIOCTIC/ICTBHS B @HAJIOTHYHBIX WJIM CXOJHBIX CHTYAIIHsIX, @ TAK)KE BBIIBUTATh

HpeI[HOJ'IO)KeHI/IH 06 nux pa3BI/ITI/II/I B HOBBIX YCHOBHﬂX N KOHTCKCTax.
Pabora ¢ uadopmarmei:

OPUMEHATh PA3IUYHBIE METO/Ibl, UHCTPYMEHTBI U 3aIIPOCHI IIPU ITOUCKE U OTOOPE
OuoornuecKoi HHPOpPMAaIMK WU TaHHBIX U3 UCTOYHUKOB C YYETOM MPEI0KEHHOM
y4eOHOM OMOJIOTHUECKOM 3a/1auu;

BbIOHpaTh, aHATU3UPOBAThH, CHCTEMAaTU3UPOBATh U UHTEPIIPETUPOBATH OMOJIOTUUYECKYIO
MH(GOPMAIIMIO Pa3IMYHBIX BUAOB U (HOPM MPE/ICTABICHHUS,

HAaXOJIUTh CXOJIHbIE APTYMEHTHI (IIOATBEPHKAAIOIIUE WIIK OIIPOBEPIratOLIUe OJTHY U TY XK€
UJIEI0, BEPCUIO) B PA3IUYHBIX HHPOPMALIMOHHBIX HCTOYHUKAX;

CaMOCTOATENILHO BBIOUPATh ONTHUMAJIbHYIO OPMY MpeCTaBIECHUS HH(DOpMALUU U
WUTIOCTPUPOBATH PelllaeMble 33]]a4l HECIIOKHBIMHU CXEMaMU, AuarpaMMaMu, HHON
rpaduKoil U UX KOMOMHAIUSAMU;

OLICHUBATh HAAEKHOCTh OMOJIOTUYECKON HH(DOPMAIIUU IO KPUTEPHUSM, MTPEAI0KEHHBIM
yUUTENEM WIH C(POPMYITHPOBAHHBIM CAMOCTOSITENIBHO;

3allOMUHATh U CUCTEMATU3UPOBATh OMOJIOTMYECKY0 HHPOPMALIUIO.

B cgepe oenadenus ynusepcanvHulMu yY4eOHbIMU KOMMYHUKAMUBHBIMU OelCMEUIMU

Oo6ieHue:
BOCIIPUHUMATHL U q)OpMy.]II/IpOBaTB CYXXACHUA, BbIPpAKaTb SMOIMH B IIPOLICCCC

BBITIOJIHEHUS TPAKTUYECKUX U JJa0OPaTOPHBIX PadoT;

BBIpaXKaTh ce0s1 (CBOIO TOUKY 3pEHHS) B YCTHBIX M MHUCHbMEHHBIX TEKCTaX;

pacrno3HaBaTh HeBepOaIbHbIE CPEACTBA OOIICHUS, TOHUMATh 3HAYEHHUE COIUATIbHBIX
3HAKOB, 3HATh U PACTIO3HABATH MPEANOCHUIKN KOH(MIMKTHBIX CUTYaIlui U CMSTYATh
KOH(JIUKTBHI, BECTH TIEPETOBOPHI;

MIOHUMATh HAMEPEHUS IPYTHUX, IPOSBISATh YBAXKUTEIHHOE OTHOILIIEHUE K COOECETHUKY U B
KOPPEKTHOH opme popMyITupOBaTh CBOM BO3PAKECHHUS,




B X0/ JUaora /WM JUCKYCCUHU 3a/1aBaTh BOMPOCHI 10 CYIIECTBY 00CykKaaeMon
OMOJIOrMYECKOM TeMbI U BBICKA3bIBATh UCH, HAIICJICHHBIE HA PEIICHUE OMOJIOTHYECKON
3aJlayy ¥ NoJJiep>KaHre OarokenaTeaIbHOCTH OOIIEeHMS;

COIOCTABIISATh CBOU CYKJICHUS C CYKJICHUSAMH JIPYTUX YYACTHUKOB JUANIOra,
OoOHapy’KUBaTh Pa3JINYUs U CXOJCTBO MO3UIINI;

myOJIUYHO MPEACTABISITH PE3YIbTAThI BHINTOJTHEHHOTO OMOJIOTMYECKOTO OTbITa
(3KCcrIepuMeHTa, UCCIIeI0BaHus, TPOEKTA);

CaMOCTOATENFHO BBIOUpATh (hOpMAT BBICTYIUICHHS C YYETOM 3a/1a4 MPE3CHTAlUU U
0COOEHHOCTEH ayJMTOPUHU U B COOTBETCTBUH C HUM COCTAaBIISATh YCTHBIC U TUCHMCHHBIE

TCKCTHBI C UCIIOJIB30BAHUECM I/IJ'IJ'IIOCTpaTI/IBHBIX MaTepI/IaJ'IOB.
CoBMecTHAs AEITEILHOCTE (COTPYIHUYECTBO):

MIOHUMATh M MCTIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW W HHINBUYTbHON pabOThI IIpH
pelIeHNH KOHKPETHON OMOJIOTHYSCKON MPOOIeMbI, 000CHOBBIBATh HEOOXOIMMOCTh
MIPUMEHEHUS TPYITIOBBIX (HOPM B3aUMOJICHCTBUS P PEIICHNUN TTOCTABICHHONW y4eOHOM
3a/1a4u;

MPUHUMATH 11€JTh COBMECTHOU JEATETHHOCTH, KOJUICKTUBHO CTPOUTH JACHCTBUS 110 €€
JTOCTIKEHUIO: PACTIPEACIIATh POJIH, JOTOBAPUBATHLCS, 00CYKAAaTh MPOIIECC B PE3yIbTaT
COBMECTHOM paboThI;

yMETh 0000111aTh MHCHUS HECKOJIbKHUX JIFOJICH, TIPOSBIIATH TOTOBHOCTh PYKOBOIUTD,
BBITIOJTHATH TTOPYUYCHHUSI, TOTUUHATHCS;

IJIAHUPOBATh OPTaHU3AIIMIO COBMECTHOM pabOThI, ONpeIesaTh CBOKO POJIb (C yUETOM
PEATOYTCHUI U BO3MOYKHOCTEH BCEX YUYACTHUKOB B3aUMOJICHCTBHS ), paCTIPEICIIATh
3a/1a4M MEXTy WieHaMH KOMaH/bl, y4aCTBOBATh B IPYIIIOBBIX (hopMax paboThI
(oOcyxnenrs, 0OMEH MHEHHUSIMHU, MO3TOBBIE IITYPMBI U UHEIE);

BBITIOJIHATH CBOIO YacCTh Pa0OTHI, IOCTUTATh KAYECTBEHHOTO PE3yJIbTaTa Mo CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPOBATH CBOM JICUCTBHS C IPYTUMHU WICHAMH KOMaH/IbI;
OIICHMBATh KaYECTBO CBOETO BKJIAJa B OOIIUH TIPOIYKT IO KPUTEPHUSIM, CAMOCTOSITEIIEHO
c(hOpMyITUPOBAHHBIM YIaCTHUKAMHU B3aMOJICUCTBYS; CPABHUBATH PE3YIIHTATHI C
MCXOJTHOM 3a7ja4ueil M BKJIa/l KaKIOTO WICHAa KOMaH bl B IOCTHXKEHUE PE3yJIbTaTOB,
pasnensaTh chepy OTBETCTBEHHOCTH M TMPOSBIIATH TOTOBHOCTH K MPEAOCTABICHUIO OTYETA
nepe] rpynmnou;

OBJIQJICTh CUCTEMON YHUBEPCAIBHBIX KOMMYHUKATUBHBIX JIEUCTBUIA, KOTOpas
obecrieurBaeT cPOPMUPOBAHHOCTH COIMATBHBIX HABBIKOB U SMOIIMOHAJILHOT'O MHTEJICKTa
IIIKOJIbHUKOB.

B chepeosnadenuss  YHUBEPCANbHLIMU YUeOHbIMU — PecYIAMUBHbIMU — OeUCTNBUAMU.
CaMOODFaHI/BaLII/IﬂZ

BBISIBJISITH MIPOOJIEMBI JJIsl PEIICHUS B )KU3HCHHBIX M YUCOHBIX CUTYAIUSIX, UCIIOIb3Y I
OMOJIOTUYECKHE 3HAHUS,

OPUEHTHPOBATHCS B PA3IMIHBIX [TOIX0IaX MPUHATHUS pEIICHUH (MHANBUIYaIbHOE,
NPUHATHE PEUICHUS B TPYIITE, MPUHATHE PEIICHUN TPYTIION );

CaMOCTOSITEIIEHO COCTABJIATH AJITOPUTM PEUICHUS 3a1a9H (MU €0 4acTh), BEIOUPATh
croco0 pemieHus yaeOHON OMOIOTHYECKOM 3a1a4M ¢ YIETOM UMEIOIINXCS PECYPCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apIyMEHTHPOBATH IIpe laracMbie BAPUAHTHI PEIICHHIA;,
COCTaBJIATH IUIAH JCUCTBUH (TUIaH peaar3allid HAMEUEHHOTO aJrOPUTMa PEIICHHS ),
KOPPEKTUPOBATh MPEIJIOKEHHBINA ATOPUTM C YIETOM TOTYUSHHUS HOBBIX OMOJOTHYECKIX
3HaHUN 00 U3y4aeMOM OMOJIOTUYECKOM OOBEKTE;

nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.
CaMoKOHTpOIb (pedaekcns):




BJIAJETh CLIOCOOaMU CAMOKOHTPOJISl, CAMOMOTHUBALIUU U PEIICKCHH;

JaBaTh aJICKBaTHYIO OIIEHKY CUTYaIlMH U TpeaJiaraTh IJiaH €€ U3MEHEHUS;

YYHUTBIBATh KOHTEKCT M MPEABUICTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh ITPH
pelIeHNH y4eOHOU OMOJIOTMYECKON 3a/1auu, aIalTUPOBATh PEIICHUE K MEHSIOUMCS
00CTOSITENILCTBAM;

OOBSCHATH MPUYUHBI TOCTHKEHUSI (HEIOCTHXKEHHS) PE3YJIbTaTOB JIEITEIIbHOCTH, J1aBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY, YMETh HAXOAUTH MO3UTUBHOE B TIPOU3OIIEAIICH
CUTYaIlWH,

BHOCHUTBH KOPPEKTHUBHI B ICSITEIILHOCTh HA OCHOBE HOBBIX 00CTOSATEIHCTB, N3MEHUBIITNXCS
CUTYaIINi, YCTAHOBJICHHBIX OIMTUOOK, BO3HUKIIUX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIM U YCIOBUSAM. IMOILMOHAIbHBIA UHTEIIIEKT:
pasziuuath, Ha3bIBaTh W YHOPABJISATH COOCTBEHHBIMU SMOLUSMU U SMOIUSIMHU

JPYTHX;

BBISIBIISITH U aHAJTM3UPOBATh IPUUHUHBI SMOITUH;

CTaBUTh ce0sl Ha MECTO JPYroro 4yejaoBeKa, MOHUMATh MOTHUBBI U HAMEPEHUS JIPYroro;
PEryIMpOBaTH CIIOCOO BHIPAXKEHUS SIMOLIUH.

[IpunsiTue ceds u Ipyrux;

OCO3HAHHO OTHOCHUTBHCS K APYTOMY YEJIOBEKY, €Er0 MHEHHUIO;

NpU3HABATh CBOE MPaBO HA OIIMOKY U TaKOE ke MPaBo JPYroro;

OTKPBITOCTH ce0e U APYTUM;

OCO3HaBaTh HEBO3MOXHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

OBJIAJIETh CUCTEMOMN YHUBEPCAJbHBIX YUYEOHBIX PErYJISTUBHBIX JACUCTBUH, KOTOpas
oOecrieunBaeT (HOPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JTUYHOCTHU (BHYTPEHHSISI TIO3UITUS
JUYHOCTH), ¥ )KU3HEHHBIX HABBIKOB JTUYHOCTH (yTpaBiieHUs COO0M, CaMOIUCIIMILIHEI,
YCTOMYMBOIO IMOBEICHUS).

IIpeamMeTHbIe pe3yabTaThl OCBOCHHS ITPOrpamMMbl B mo3HaBarenbHOU
(MHTENMIEKTyabHOMN) cdepe:

MPUOOPETEHHE OMbITA UCTIOJIB30BAHUSI METOI0B OMOJIOTUUECKON HAYKHU C LIENbI0 U3YUYEHUS
OMOJIOTMYECKUX 0OBEKTOB, SBJICHUHN U MPOIIECCOB: HAOIIOICHUE, ONKCaHUE, TPOBECHUE
HECJIOKHBIX OMOJIOTUYECKHUX OMBITOB U IKCIIEPUMEHTOB, B TOM YHUCJIE C UCIIOJIb30BAaHUEM
aHAJIOTOBBIX U U(POBBIX OMOJIIOTMYECKUX MPUOOPOB U UHCTPYMEHTOB;

(dbopMHUpOBaHUE YMEHUSI UHTETPUPOBATH OMOJIOTUYECKUE 3HAHUS CO 3HAHUSIMU U3 IPYTUX
y4eOHBIX TTpeAMEeTOB ((hU3UKH, XUMUH, Teorpadun, UCTOPUHU, OOIIIECTBO3HAHUS U T. ]1.);
dbopMupoBaHUE YMEHUI peniaTh yueOHbIE 3a1a4i OMOJIOTUYECKOT0 COACpIKaHNUS,
BBISIBJISITH IPUYUHHO-CJIE/ICTBEHHBIE CBS3H, POBOJAUTH KAUYECTBEHHBIE U KOJTMYECTBEHHBIC
pacyeTsl, JIeJIaTh BHIBOABI HA OCHOBAHHH MOJTYUYEHHBIX PE3yIbTaTOB;

dbopMupoBaHUE YMEHUS TUIAHUPOBATH Y4€OHOE MCCIICIOBAHNE WIIH MPOSKTHYIO PaboTy €
Y4E€TOM TMTOCTaBJICHHOMU 1eNu: (HOPMYIUPOBATh MPOOJIEMY, TUIIOTE3Y U CTABUTH 33/1a4l
MCCJICIOBAaHMSI, BRIOMPATh aICKBATHO TIOCTABIICHHOM IIEJIM METO/IbI, JICJIaTh BHIBOIBI 110
pe3yibTaTam HCCIIEIOBAaHUS WU MPOEKTHOM AESITEIbHOCTH;

dbopMupoBaHue UHTEpPECA K YTIyOJICHUIO OMOJIOTHYECKUX 3HAHUM (TTpeanpouibHas
MOJArOTOBKA U MpodeccuoHaabHas OPUEHTAIMs) U BEIOOPY OMOJIOTHH KaK TPOPUIHLHOTO
peaMeTa Ha CTYIIEHU CPETHEro MOJHOTo 00pa3oBaHus il Oyayiiei npodeccuoHanbHOM
JEeSTENbHOCTH, B 00J1aCTH OMOJIOTUU, MEUIIUHBI, SKOJIOTUH, TICUXOJIOTUH, BETEPUHAPUH,
CEJIbCKOTO XO35IHUCTBA;

BJIa/ICHHE HaBbIKaMU PabOThI ¢ MH(MOpMAIEl €CTECTBEHHO-HAYYHOTO COJIEP KAHMS,
IPEeJICTaBIEHHON B pa3HOil opMe (B BUJIE TEKCTA, TAOIUYHBIX JAaHHBIX, CXeM, TPa(UKOB,
auarpaMm, Mojiesiel, N300pakeHul ), KpUTHIECKOTO aHaM3a NHGOPMAIINH U OIIEHKH €€




JIOCTOBEPHOCTH;

yMEHUE UHTETPUPOBATH OUOJIOTUUECKUE 3HAHUS CO 3HAHUSIMU JIPYTUX YUCOHBIX
PEAMETOB; UHTEPEC K YriayOJIeHNI0 OMOJIOTHYECKUX 3HAHUN U BBIOOPY OMOJIOTHHU KaK
npoUILHOTO MpeJAMeTa Ha YPOBHE CpeHEro o01ero 0opa3oBaHus ais Oy aymie
npodeccuoHaIbHOM 1eATeNbHOCTH B 00JaCTH OMOJIOTHHU, MEAUIIMHBI, YKOJIOTHH,
BETEPUHAPUH, CEIIBCKOTO X031CTBA, MUIIEBOW MPOMBIILIEHHOCTH, [ICUXOJIOTHH,
UCKYCCTBA, CIIOPTA - UMETh YETKUE MPECTABICHUS O MATEPUATUCTUYECKONU CYITHOCTH
T€HOMOB JKHBBIX OPTAaHU3MOB U PETYJISIHIO UX PAOOTHI;

3HAHHE OCHOBHBIX (DAKTOPOB OKPYIKAIOIIEH CPEJIbl, BIUSIIONINX HA PA3BUTHE U
CYIIIECTBOBAHHE JKMBBIX OPTAHU3MOB, aIaNTalli K (haKTOpaM OKPYKAIOIIEH CPE/Ibl;
3HaHUE OCHOBHBIX MOJIX0J0B OMOTEXHOJIOTHUHU, UCTIOIB30BAHUS €€ IOCTUKEHU B
COBPEMEHHOM KU3HU YEJIOBEKA, 0COOCHHOCTH UCIOJIb30BAHUS KUBBIX OPraHU3MOB ISl
MIPOU3BOJICTBEHHBIX HYXK]] YEJIOBEKA;

3HaHUE OCHOBHBIX MOJIXO/I0B CEJICKIIUA U OUOTEXHOJIOTUU KYJbTYPHBIX PACTCHUH,
XapaKTepru30BaTh FT€HETUYECKU MOAUPUIIMPOBAHHBIC PACTCHHUS, OTICPUPOBATH MOHITUSIMH,
rudpuau3aius, OTAaIeHHas THOpUIM3allus, HCKyCCTBEHHBIN 0TOOp, TeTepo3uc,
TpaHchopMalusi, MyTareHe3, TeHETUYECKOe PeIaKTUPOBAHME;

MOHUMAaHUE MOJIEKYJISIPHBIX MEXaHU3MOB pPealln3allii HAClIeICTBEHHON HH(MOpMAIIHN U
yMEHHUE CBOOOTHO ONEPUPOBATH OCHOBHBIMU MOHSTHSIMHU MOJICKYJISIPHOM OMOJIOTHH U €€
COBPEMEHHBIX HAIMPABJICHUN — F€HOMUKH, METar€HOMUKH, IPOTEOMUKHU;

3HAHHE OCHOBHBIX 3a00JI€BaHUH YEIIOBEKA, MEXaHU3MOB MX Pa3BHUTHSI, CIIOCO0AX MX
JTUArHOCTUKH U JICUCHUS,;

dbopMupoBaHrE YMEHHUS UCIIOJIH30BATh MOHATUMUHBIN alapat U CUMBOJIMYECKUN SI3bIK
TE€HETUKH, TPAMOTHOE MTPUMEHEHUE HAyYHBIX TEPMUHOB, MOHATHI, TEOPUIA, 3aKOHOB JIJIs
00BbsICHEHUS HA0JI01aeMbIX OMOJIOTHYECKUX 00BEKTOB, SIBJICHUN U MPOIECCOB,

ITO3BOJIAOIIIHUX 3aJI0KUTH (bYH)IaMCHT HAay4YHOI'O MUPOBO33pPCHHA.
B eHHOCTHO-OpHEHTAIMOHHOH cdepe:

3HAHME, YTO MPUMEHEHHUE COBPEMEHHBIX TEXHOJIOTUIA MOJIEKYJIIPHON OMOJIOTUU TTO3BOJISIET
YCHEILIHO pellaTh TaKue 371000 IHEBHBIE TPOOJIEMBI, KaK OXpaHa OKPYKaIOLIE cpebl,

COXpPaHCHUEC 3/I0POBbA YCJIOBCKA, KOHTPOJIb U BOCCTAHOBJICHHUEC 3KOCUCTCM.
TEMATHUYECKOE ITNTAHUPOBAHUE

Moayab «Kak :KMBOTHbIE U PACTEHUS NMPUCIOCAOINBAKOTCH» (IBOJIOIUOHHAS
3K0JI0THs) 5-6 Kaaccesl (34 yaca)

JlessTeIbHOCTD
Tembl OCHOBHOe cojlepKaHue IKOJILHUKOB
1. MBI ucciiexyem CBONCTBA U CTPOCHHE KUBBIX HccnenoBatenbekue paboTh
"KUBbIe 00beKTHI (6 1) oprannu3MoB (CTpoeHue KiIeTKh). Bce au (CuHUIbI, O€NKH,
By, 0coOb — opraHusm Kak oepesbl u
eMHas cucTeMa. Ananraiuu T.JI.) OIUHAKOBBIE?
(mpucniocobnenus). [lonsitue @dotoksecT». [IpakTnyeckas
roMeoCTasa )KMBOTO OpraHu3Ma.  [padorta
CriocoObI ero o iep KaHusl. «CocraBmsiem KHUTY
OrpanndeHuss MOPHOJIOTHUECKUX [PEKOPJOB PACTCHUN U
M GU3UOTOTUYECKHX afjanTalliii. PKUBOTHBIX HAIIETO Kpash).
[louemy opraHu3Mbl He
CTAHOBATCS OECKOHEUHO




OOJNBIINMU, MaJCHLKHUMH,
BCESTHBIM.

Biausinue
OKPpY:Kamllel cpeabl
Ha KUBbIE
opranu3mal (12 4)

DaKTOPBI OKPYKAKOIIEU CPeIbI
(abmoTnueckue, OMOTUICCKHE,
aHTpornoreHusie). [Ipumepsl
abroTnyeckux GhaKkTopoB,
OKa3bIBAIOIINX OCHOBHOE BITUSHUC
Ha )KU3HEICATETHHOCTD KUBBIX
OpraHU3MOB: TEMIIepaTypa, CBET,
BJIAKHOCTb. OCHOBHBIE
3aKOHOMEPHOCTH MPUCTIOCOOTICHHUS
PKUBBIX OPTaHU3MOB K
A0MOTUYECKUM (PaKTOpaM.
[TpucnocoGyieHust K OCHOBHBIM
A0MOTHYECKUM (paKTOpaM:
TeMIIepaTypa, BIAKHOCTh U CBET.

[IpakTH4eCKOE 3aHATUE
«IIBeT u Temo» (KyOuku
TbJ]a B3BECUTD, MOJIOKUTH B
yamku [letpu Ha
pa3HOLIBETHYIO OyMary,
yepe3 30 MUHYT B3BECUTD
3aHOBO — KTO OBICTpee
pacTasin).

[IpakTHueckoe 3aHsATHE
«YTO pacTBOpsieTCS B BOJIE»
(9KCTIEpUMEHT

«COKuaxuit mom»).
[IpakTH4eCcKOe 3aHATUE
«JAnddysus BemecTs B Bojie
(pacTBOpHI)»,

«JIBr>KE€HME PacTBOPOB 1O
LIBETKY.

[IpakTH4eCcKkoe 3aHATHE
«Jlen mmaBaeT B Boae
(aiicOepru, 3amep3aHue
BOJIOEMOB)».
[IpakTHueckoe 3aHsATHE
«Jlen mpu 3amep3aHuu

paciupsieTcs» (pa3pyuieHue
KaMHs (IT0YBOOOpa30OBaHUE),
3aMep3aHUE KIIETOK).
[IpakTHueckoe 3aHsTue
«ILly6a» (kyOuku mbaa
3aBEPHYTh B Pa3HbIN
MaTepual, B3BECUTD).
[IpakTHueckoe 3aHsTre
«ITurmeHTh) (MOKHO
pa3enuTh Ha BaTMaHe
KpacUTEIHN U3
(h1omacTepoBy.
[IpakTHueckoe 3aHsATHE
«Kak )XKMBOTHBIE IUIABAIOT B
BoJE» (DKCIEPUMEHT C
MUATIETKOM ).
VccrnenoBaTenbckue paboThl
«BnusHue cBerta (Temia,
BJIAYKHOCTH, COCTaBa IMOYBHI)
Ha pacTeHUs B
€CTEeCTBEHHBIX WU
MCKYCCTBEHHBIX YCIIOBUSIIX)




(Ha TOCTYITHOM
MaTepuase).

3. BzanmopaeiicTBus
"KHUBbIX OPraHU3MOB
(4 9)

buotnyeckue HakTopsl.
3aKOHOMEPHOCTH Pa3BUTHUS

Mapa3uT-X035IMH) DBOJOIUS

MEKBHIOBBIX B3aMMOOTHOIIICHHIA.
KosBomronus (XUIIHUK-KEPTBA;

CTpaTeruil JOOBIBaHUS MULIH.
ConmanbHOCTh. Buibl- BCENIEHIIBI.
[lepeueHpb pacTeHMII- BpEIUTENEH.

WccnenoBarenbckas padota
«HabOmronenus 3a
B3aMMOOTHOIIICHUSMU
PKUBOTHBIX TIPH JI0OBIBAHUH
NUIY (KOPMYIIKA JUIs1
MTHUII, JJI1 TOPOJICKUX WIIN
CEIbCKUX JKUBOTHBIX ). BeO-
KaMephD».
WccnenoBarenbekast paboTa
«PacnpocTpanenue
BUIOB-CUHAHTPOIIOB B
HaIllE MECTHOCTI




4. Ues10BeK B KU3HH
pacTeHui u
AKUBOTHBIX? (6 1)

AHTpOTIOTeHHBIC (DAKTOPHI.
[IpaBna i1, 9TO IEPBOOBITHBIC
JTFO/TA KUJIU B TAPMOHUU C
npuponor. OgomMamHuBaHuE U
MPUPYUYCHUE )KUBOTHBIX U
pacTeHui. 3aueM crnacarhb
BBIMUPAIOIIINE BUJIbI, KaK 3TO
nenath. KynbTypHbIE pacTeHUs U
WX JUKHAE npenku. [louemy BaxHO
MX COXPAHATD.

Pa3Hoo0pa3ue KyIbTypHBIX
pacTeHuil U UX 3HAYCHUE B KU3HU
yenoBeka. KpacHas kHura Bamei
tepputopun. Oco060 oXpaHseMbie
TEPPUTOPUH,

3aroBeTHUKU Poccun u Mupa.

[TpakTruueckas pabora
«Pa3HooOpa3ue KyIbTypHBIX
pacTeHUH B BalleM
pETHOHEY.
WccnenoBarenbckas padota
«BisiHrEe aHTPOIIOTEHHBIX
(hakTOpOB Ha pa3BUTHE
pacTeHU! B
ropoJie/HaCeIIEHHOM
TYHKTE.
DKCKypCHsi/TIpaKTHIecKas
pabora «OOIIT B Bamem
pEeruoHe — YHUKAJIbHbBIE
00BEKTHI TIPUPOIBD».

5. IKOJOrHYeCKHe
Humu (6 4)

buocdepa — ogHa U3 BaKHEHITNX
oOonoyek 3emun. YUto Takoe
((OKOJIOTUYECKHUE HUIIM» M KaK OHU
dopmupyrorcsa? GopmupoBaHue
3HaHUH 110 OMOpa3HOOOPaA3UI0

MPUCTIOCOOTICHHIA,

Mo (UKAIIMOHHAS N3MEHUYUBOCTD
(Ha 6a30BOM ypOBHE).
PacturensHbIe cOOOIIECTBA U UX
THUTIBI.

Pa3BuTHE U CMEHBI PACTUTEIBHBIX
COOOIIIECTB.

WccnenoBaTenbekue padoThl
«IKOJIOTMYECKHUE HUIIIN
BOKPYT T€Os1 — ONIUCaHue
(paKTOpOB OKpy’Karoe
CpeIbD».

PKU3HEHHBIX (popM, roBeeHueckux/liccienoBareabckue padoThl

«DEHOJIOTUYECKUE
HAOJIIONCHUSD).

Moayab «OCHOBBI pacTeHHeBOACTBAa» 7-8 Kiacchl (68 ua

COB)

TemMbl

OcHOBHOE coep:KkaHKe

JlesATeIbHOCTD
IIKOJHbHUKOB

Tema 1. BBenenue B
PacTeHUeBOACTBO (2

)

YTo-Takoe pacTeHNEBOJACTBO:
OCHOBHBIE (DaKTOPBHI BhIPAIIMBAHUS
pacTEHUI.

Vcropus pa3BuTus
ArpPOXUMUYECKUX 3HAHUM (paOOThI
M.B. JlomonocoBa, 1O. JInbuxa,
byccenro, B.B.

JloxyuaeBa, K.A. Tumupszena,

I1.A. Kocteiuena, JI.H.

[IpakTruueckas pabora
«bouka JInbuxay.




[ [pstTHUTITHUKOBA U Jp.).

Tema 2.
ATpOTeXHUYECKH I
DKCIepuMeHT (6 1)

[IpaBuiia TOCTAaHOBKU
ArpOAKCIIEPUMEHTOB.
[TocTaHOBKA SKCIIEPUMEHTOB C
pacteHusiMu. B100p TeMbl,
COCTaBJICHUE TUIIOTE3bI, UETU U
3a7a4 SKCIIEPUMEHTA 110
BBIPAILIMBAHUIO PACTEHUN B
KOHTPOJINPYEMOU Cpeae.
KoHnTpoau, nOBTOPHOCTH,
[MPOBEICHUE SKCIIEPUMEHTA.
[InaHrpOBaHKE SKCIIEPUMEHTA.
OueHka pe3ybTaToB
HKCIIEPUMEHTA.

(OCBOEHHE TEXHOJIOTUU
KPYTJIOTOJIMYHOTO BhIpAllMBAHUS
cajaToOB U MUKPO3EJIEHU B
KOHTPOJIUPYEMBIX
MCKYCCTBEHHBIX YCJIOBHUSX.

Hccnenosarenbekas
pabota «DakTopsl,
BJIUSIONINC HA
npopacTaHue ceMsiH (pocT
ITPOPOCTKOB)».
[IpakTruueckas pabora
«COOp yCTaHOBKH JJIs
BHIPAIMBAHMS PACTCHUN B
KOHTPOJIHPYEMBIX
YCITOBUSIX.

Tema 3. Pojb
XHMHYE€CKHX
BJIEMEHTOB B
NUTAHUU PACTEeHU
(20 )

Bopna. PactBop. BeiTsikka.
AHWOHBI, KATUOHEI,
PIEKTPONPOBOAHOCTh U pH
pactBopa. Posib xumuueckux
PIEMEHTOB B MUTAHUU PACTEHUM.
[Tomy4yeHrne nuTaTeIbHbIX
BEIIECTB PACTCHUSIMH.

Y 1o0peHusi: opraHMyecKue,
MUHEpaJbHbIE,
MUKpOOHOIornyeckue. TUrmbl
MATaHUA pacTeHui. BoznymHoe
1 MUHEpalibHOE (KOPHEBOE)
MUTAHUE pacTeHuil. TpaHcnopt
MUTATEJIbHBIX BEILIECTB
pPACTeHUI: BOCXOISIIINN U
HUCXOISINN TOK. BakHenmme
KanuiiHble, pochopHbie U
A30THBIE YI00pEHUs, UX
cBoucTBa. [IpocTeie U cioxHBIE
yI00pEHHSI.

PocT v pa3zBuTHe pacTCHH:
ATarbl OHTOTeHe3a, (PaKTOpPHI,
BJIMSIFOIIME HA POCT PACTCHUIM:
CBET, I'YCTOTA MOCAJO0K, IUTAHUE,
cyOcTpar.

Oco0EHHOCTH TTUTAHUS

[TpakTruueckas pabora
«CxeMbl TUTATENbHBIX
pactBOpOB. Pacuer 103
yAOOpEHU st
MUTATEIbHBIX PACTBOPOBY.
[IpakTruueckas pabora
«IIpaBuiia cMeIMBaHuA
yI00pEHMI
[IpakTruueckas pabora
«IInTaHue pacTeHUN:
TEXHOJIOTHS
[IPUTOTOBJICHUS
MUATATEJIbHBIX PACTBOPOB
JUTSL PA3HBIX KYJIBTYPY.
[IpakTrueckas padora
«MOHHUTOPUHT
MUHEPAJILHOTO MUTaHUS
pacTeHU.
[IpakTuueckas pabora
«PacturenbHas
NIMArHOCTHUKA.
WccnenoBaTenbekas
paborta «O1eHKa
COCTOSIHUSI KOMHATHBIX
pacTeHul, paCTCHUH Ha

[IKOJIbHOM TEPPUTOPHH,




pacTeHuid a30ToM. A30T U €ro
3HAYEHUE B KU3HU PACTCHUM.
@DOpMBI a30Ta U UX NPEBPALLECHUE
B MOYBE.

Wcrounuku docdopa st
pacTeHusi. 3HaYCHUE
(dhochopcoaepkalrx CoeTMHEHUN
B KJIeTKe. POJIb Makpospruyeckux
coequHeHu pocdopa B
HHEPreTUYECKOM OOMEHE.
BnusHue kanust Ha Qusnyeckue
CBOWCTBA MPOTOILUIA3MBbI, Ha
(bepMEHTHI YTIIEBOJOPOIHOTO
oOMeHa, CHHTE3 OEJIKOB U JIp.
Ponb kanus B moaep>KaHuu
MOHHOTO 0ajaHca B TKaHSX, B
MpoLIeccax CaMOPEryJISLIHH.
PerynaropHas u
CTPYKTYypoOoOpa3oBaTeabHas poJib
KaJIbIMs. Y4acTue B 00pa3oBaHUU
KJIETOUHON CTEHKHU, OJICP>KAHUH
CTPYKTYpbl MEMOpaH U peryJisius
WX TIPOHUIIAEMOCTHU. 3HAUCHUE
MarHusi B MeTa0oJIM3Me pacTeHUH.
Marnwuii B coctaBe xjopoduuia,
CXOJICTBO XJIOpoduiIIa U
reMorji00MHa KaK CBUIETEIbCTBO
€MHCTBA OPraHUYECKOr0 MUPA.
Cepa u ero OCHOBHBIE
COCJIMHEHUS, UX POJIb B
CTPYKTYPHOU OpraHU3aluu
KJIETKH, y4aCTHE B OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUSIX
MuKpo37IeMEHTHI.
[IpencraBieHus 0 poyiu
MUKPORJIEMEHTOB B METa00IM3ME
pactenuii. OcoOeHHOCTH
MOCTYIUICHUSI MUKPO3JIEMEHTOB B
pacTeHusl.

CHHEPIrU3M 1 aHTarOHU3M

YCTaHOBKA MPUYUH
[aTOJOTUYECKUX COCTOSHUMN
(Mpy HATUYUN)».
WccnenoBarenbckas pabota
«OLeHkKa BIUSHUS
pa3IUYHBIX 2JIEMEHTOB Ha
COCTOSIHUE PACTCHUH
(cocTaBieHuE Pa3IMUHbIX
MOIKOPMOK )».




PIIEMEHTOB ITUTAHUS PACTCHUM.
PactutenbHas UarHOCTUKA U
METO/IbI UACHTU(DUKAIIH
HEJI0CTaTKa/M30bITKA DJIEMEHTOB
[IUTAHUS.

Tema 4. Peryasitopbl
pocTa pacTeHUH.
3amura pacrenui (4

)

[ToHsTHE O peryisTopax pocra
pacteruii. CTUMYJIATOPBI pocTa —
(bUTOTrOPMOHBI (ayKCHHBI,
ru0o0OepeIMHbI, TUTOKWUHUHBI).
NHrnbuTOpsI pOCcTa pacTEHUM:
npUpoaHbIe (a0CIIM30Bast KMCIOTA
1 HEKOTOpbIE (PEHOJIbHBIE
BelllecTBa (MKyMapoBasl,
KOPUYHASI, CATUITAIIOBAs
KHCJIOTBI).

CUHTEeTUYECKUE (MOP(AKTUHBIL,
peTapaaHThl, 1e(OTUAHTHI,
TIECUKAHTBI, TePOUTIHIBI).
DUTOMOHUTOPHHT U OIICHKA
COCTOSIHUS PACTEHUM.
CoBpeMeHHbIE CTIOCOObI
MOHHUTOPHHTA.

3anyTa pacCTeHUM OT BpeauTEeIIeH:
OCHOBBI

oromeroa.

[IpakTruyeckas pabora
«DUTOMOHUTOPHUHT U
OLICHKA COCTOSIHUSI
pactenuii. CoBpeMeHHbIE
CIIOCOOBI MOHUTOPUHTAY.
HccnenoBaTenbekas paboTa
«Bnusaaun

€ reTepoayKCHHA

Ha MpopacTaHue

(poct Ha
pa3HBIX CTATUSIX, B PA3HBIX
YCIIOBUSIX) Pa3IM4YHbIX
pacTeHU.
[IpakTuyeckas pabora
«HCeKTapuu: mpaBuiia u
YCIIOBUS Pa3BEICHUS
[I0JIC3HBIX HACEKOMBIX).

Tema 5. Boanas,
necyaHasi v
MOYBEHHAasI
KYJbTYPbI, HX
NMpUMeHEeHNE B
BbIPpALIUBAHUU
pPacTeHu.
Ddu3znosorus
pacrenuii (8 4)

Bojnasi, necuanasi ¥ moYBeHHas
KYyJbTYpPBbl, UX TPUMEHECHHE B
BBIPAIIUBAHUY PACTCHUM.
[IpoBeeHHE BO/IBI B KOPHE U
cTeOJie pacTeHUH.

BoaHBIN peXUM paCTECHUN:
CTpOeHUE YCTHUIL: (aKTOPHI,
BIIMSAIONIME HA UX PACKPBITUE U
3aKpbITUE. 3HAYEHUE MEXaHU3Ma
pEerysiluy UCIapeHus Bllaru
pacTeHueMm.

@DOTOCHHTE3 — YHUKAIIbHBIN
MpOoLIECC pacTeHUuM. TeMHOBas 1
cBeToBas (a3bl PoTOCUHTESA.
3Hadenue porocuHTE3a IS
PKUBBIX OpPraHn3MoB. PaKTOPEI
pocTa pacTeHUl: BO3AYX U
aspanus. [logzeMHoe gpIxaHne
pacTeHMii: COCTaB OYBEHHOIO

BO3/1yXxa, ra3000MeH. ["'a3000MeH

[IpakTruueckas pabora
«KopHeBoe naBieHue.
[IpakTuueckas pabota
«IIpuroroBiieHue npemnapara
YCTBUILL METOJIOM CJIEIIKAY.
VccnenoBaTenbekue padoThl
«BimsiHue ycioBun
COIEPKaHUS PAaCTCHUM Ha
KOJIMYECTBO YCTHUID.
[IpakTrueckas padora
«DyHKIIMOHAJIbHAS
NTMAarHOCTUKA PACTEHUH I10
AKTUBHOCTH XJIOPOILIACTOBY.
WccnenoBatenbckas padota
«Onpenenenue xaopodusuia
Aub,

OLICHKA




npu 0ECIIOYBEHHOM
BBIPAITUBAHUY.

(hOTOCHHTETHUYECKOU
AKTUBHOCTH PACTCHUM U
(akTOpOB, BIUAIONINX HA
HEEeY.
[IpakTrueckas pabora
«Anpamus, CO; u O,.
JIpIxaHue pacTeHumn».
[IpakTuyeckas pabora
«JlpIxaHue pacTeHUN:
OIIEHKA HTHTEHCUBHOCTH
NIBIXaHUSI PACTCHUHN U
[JIOZ0BY.
Hccnenosarenbckue
pabotsl «BnusiHue
crioco0a BeIpaluBaHUs
(cocTaBa mUTATEIHLHOM
CMECH, CXEMbI BHECEHHS])
Ha POCT U pa3BUTHUS
A3JIMYHBIX PACTEHUINY.

Tema 6.
KyabTypHbIE
pacTeHmsl.
CoBpemMeHHbIE

ACMEKThI CeJIeKIMU
(20 1)

Kak denoBek cTan UCIoJIb30BaTh
pactenusi? CBsi3b pa3BUTHS
[UBUJIM3AIIMM YEJIOBEKA U
OJIOMalIHWBAHUS PACTCHUMU.
JlomecTukanusi.
HacnenctBeHHOCTD U
M3MEHYUBOCTh — OCHOBHBIE
CBOMCTBA >KMBBIX OPTaHU3MOB.
MN3menunBocTh. Buabl
M3MEHYUBOCTbD.

I'eH —MaTepuanbHbId HOCUTEIIb
HACJICJICTBEHHOCTHU U
M3MEeHUYMBOCTU. HykienHoOBbIE
KUCJIOTHI. JIoKanu3aius
FEHETUYECKOr0 MaTtepuaia B
KJIEeTKE. [[eleHne KIeToK.
Permukanus JIHK. OcHoBHas

orMa MOJICKYJISIpHON OMOJIOTHU.

Tpanckpunuus. TpaHcaanus.
MyTanuu.

DddexT OyThUI0YHOTO
rOPJIBIIIKA U TEHETUYECKOE
pa3zHooOpa3zue. YTo Takoe
reHOaHK? 3aueM COXpaHsTh
reHEeTUYECKUE PECYPChI

acteHuii? OCHOBHBIE CITOCOOBI

Jluckyccus
«JlomecTtukanusi, Bce Jin
pacTeHus U )KUBOTHBIE,
KOTOPBIE JKUBYT PSAJIOM C
YEJIOBEKOM UM
0JIOMAallTHUBAIOTCS ?
MOHO JIi CYUTATH
TapakaHa 0JIOMAlTHEHHBIM
PKUBOTHBIM?».
[IpakTruueckas pabora
«MoaudukanmonHas
M3MEHYUBOCTD (JTUCThS,
UTOJIKU C OJTHOTO
nIepeBa)y.

[IpakTruueckas pabora
«I'eH — uHCTpyKIMs 1O
cOopke KJIeTKH (Ha Oucepe
MU KOHCTPYKTOPE)».
[TpakTrueckas pabora
«MyTanus Ha OyTepopoe
(J1F000i 0OBEKT U3
npeablayeni padoTsl, rie
M3MEHEHUE UHCTPYKIIUU
MPUBEJIET K N3MECHEHUIO
BHEILITHETO BUJA

00BEKTA)».




COXpPaHEHUS TEHETUYECKUX
pecypcoB pacteHuii (ex situ u in
situ).

3nauenue padot H.W. Basuioga.
3aKOH FOMOJIOTHYECKHX PAIOB.
L{eHTpBI IPOUCXOKIECHUS
KyJIbTYpHBbIX pacteHun H..
BaguiioBa u [1.M. XXykoBckoro.
(OCHOBHBIE METO/IbI CEJNIEKIINH.
['u6punuzanus. opmer ordopa.
OCHOBHBIE HANPABJICHUS
CEJIEKLIMU: YJIyUIICHUE
YPOKANHOCTH, YCTOMUYUBOCTH K
OMOTUYECKUM U A0MOTHYECKUM
(dbakTopam.

EcTb 1 ku3Hb B ipoOupke?
broTexHOI0TUSI KYyJIBTYPHBIX
pacTEHUIA.

Kak dennoBek MOXeET
MOIU(MUIIMPOBATH PACTEHUS?
['eHETHYECKOE PENAKTUPOBAHUE.
CoBpeMeHHbIE TOAXOAbI U
NOCTH>KEHUSI TEHETUYECKOTO
€JAKTUPOBAHUS PACTCHUM.

[TpakTuueckas paboTta 1mo
rpynnaMm «OTKyaa Ha
HaIllMX CTOJIax
(pyKTBI/OBOLIU/3TIAKI.
[IpakTruueckas padora
«BpIpamuBaem ropox. Kax
MIPOBECTU CKPEIIMBAHUE Y
ropoxa.
WccnenoBatenbekas paboTta
«BpIpamuBaHue pacTeHUM B
poOupKe» (MOKHO
BOCITOJIb30BAThCS
pe3yJbTaTaMy NPEIbIIyIIIX
AKCIIEPUMEHTOB I10
COCTABJICHUIO NTUTATEIbHBIX
pacTBOPOB AJIsl PACTCHUIN).
[IpakTruueckas pabora

«] ' eHOMHBIE HOKHUIIBI
(MozienupoBaHKue pabOThI
cuctembl CRISP-Cas)».

Tema 7.
PacruresbHast

npoaykuus (8 4)

HanzeMHbIe U IOJI36MHBIE OPTaHbI
pactenwii. [ToGer u
BHUION3MEHEHHBIN ITO0OET
pactenuii. CnocoObl pa3MHOXKEHUS
pacTeHUM.

[ToHsiTHE O KauecTBE MPOAYKTOB
nuTtanus. [IpoGnemsl
KOHKYPEHIIUU OT€YECTBEHHBIX
MIPOTYKTOB MUTAHUSA C
MMIIOPTHBIMU. Jloructrka
TOCTaBKHU U CPEJICTBA COXPAHECHHUS
MPOJTYKTOB TUTAHUSI.
MUKpO3€JIeHb: MOJIE3HOCTh U
TEXHOJIOTHSL.

XVUMUYECKUAN aHATIN3 TPOAYKIIHH.
OCHOBBI CIIEKTPOPOTOMETPHUH.
[ToreruMOMETpHS.
Xpomarorpadusi.

[IpakTrueckas pabora
«IIpenenbHO TOMyCTUMBIE
konteHTpanuu (1K) u
METO/IbI KOHTPOJIS
0€30MMacCHOCTH
PacCTUTEIBHBIX POTYKTOB
MTUTAHUSD.
WccnenoBatenbekas pabota
«O11eHKa KauecTBa
BBIPALLICHHON MUKPO3EJICHN»
(;tu6o0 cBos, MO0 U3
MaraszuHa). [Ipaktuueckas
pabota

«MeTobl OLIEHKM KayeCcTBa
pacTUTENbLHON MPOAYKIUU:
XpaHEHUE U COXPAHHOCTh
MUTATEIbLHBIX BEIIECTBY (I10
NTOCTYITHOMY
000PYI0OBAHUIO).
VccnenoBaTenbekast




pabota «OnpeneneHue
BuTamMuHa C MeTO/10M
0OpaTHOTO TUTPOBAHMUS B
MJ10/1aX Ha Pa3HOM CPOKE
(cmoco0e) XpaHeHus».

Monyas «buorexnosorus» 7-8 kiaccnl (68 4yacoB)

buorexnonorus (4 4)

YEJIOBEKY OMOTEXHOJOTHH, B YEM UX
MPEUMYIIECTBO TIEPET XUMUICCKAM
cuHTe30M. OCHOBHBIE OMOOOBEKTHI
OMOTEXHOJIOTHH: TIPOMBIITUICHHBIC
MUKpPOOPTaHU3MBI, KJICTKHA U TKaHU
pacTeHu, )KUBOTHBIX M YEJIOBEKA,
OHMOKaTaTN3aTOPBHI.

ChIpbe 111 OMOCHHTE3a U OIIEHKA €T0
OMOJOTUYECKOMN IIEHHOCTH.
OCHOBHBIC HICTOYHUKHU yTIIEPO/Ia,
a3oTa, pocdopa, MUKPOIIIEMEHTOB.
VccinenoBanrie HOBBIX HCTOYHUKOB
CBIPbsI (BKJIFOUAsi BOIIPOCHI €r0
MpeaBapUTEIbHON 00pabOTKH),
pa3paboTka HOBBIX MUTATEIbHBIX
Cpell, B TOM YHCJIC BKIFOUAOIINX
OMOCTUMYIISITOPBI U IPYTHE
DIIEMEHTHI YIIPABICHUS U
OTITUMHU3AIINHN TIPOIIECCOB
OrocuHTe3a. MeToIbl ONTUMHU3AIINN
MUTATEIBHBIX CPE]I.

TeMbl OcHOBHOE coiep:KaHMe JlessTeIbHOCTD
MIKOJbHUKOB
Tema 1. [ToHsaTHE OMOTEXHOIOTHH. 3a4eM [TpakTudeckas pabora

«IIpumepbl npuMeHeHUS
OHOJIOTUYECKUX 00OBEKTOB
B TBOECH KU3HW.

Tema 2.
Muxpoouosaorus (12

)

[TomokeHre MPOKapHUOTOB B CHCTEME
opranndyeckoro mupa. CTpoeHue
OaKTepuaTbHON KICTKH.
Knaccudukarys 6akTepui.
Mopdonorus 6axrepuii. [Ipocteie u
CJIOHBIE METOIbI OKPAITUBAHUS
OaxTepuii. duznonorus OaKTepui:
MUTaHUE, TbIXaHUE, POCT U
pa3MHOKEHHUE. 3HAKOMCTBO C
NOMEHOM Apxeun
(3KCTPEMOPUIIBHOCT,

OCOOCHHOCTH CTPOECHUSI KIETKH).

[Ipaktuka. JlabopaTopHas
pabota
«DUKCUPOBaHHBIE
npenaparbl OaKTEPHil.
Onpenenenue Gopmbl
MPEIOKEHHBIX KYJIBTYP
MUKPOOPIaHHU3MOB,
MCIIOJIb3Ysl IPOCTON
METOJ OKPACKH».
JlaGopatopHas pabota
«OnpeneneHue Tuna




MOJIOUHOKHCIJIOE U CIUPTOBOE
Oopoxxkerue. DoToTpodHbIEC U
XEMOTPO(HBIC OAKTEPHH.
KuneTnueckoe onucaHue mpoiecca
pocTa MUKPOOPTaHU3MOB.
DKCIIOHEHIIHAJIbHAA MOJEIb POCTA.
Kunetuka rudenu
MUKPOOPTaHU3MOB.

[Tatorennbie 6akTepun. UymHas
Majoyka U YepHasi CMepTh,
OOTYyNU3M, CTOJIOHSAK, TyOepKyJes.
HcTtopust 00pbOBI C
OaKTepruaTbHBIMU UH(PEKIUSIMHU.
BoiiHa 6€6CKOHEUHOCTH:
AQHTUOMOTUKH MPOTUB OAKTEPHIA.
MexaHU3MBI JeUCTBUI
AHTUOMOTHUKOB. MeXKIIeTOUHas
KOMMYHUKaIus 0akrepuil. YyBcTBO
KBOpyMa.

[Ipumenenue GakTepuii
yesnoBekoM. Kunetnueckoe
orrcanre OMOCUHTE3a MPOTYKTOB
MHUKpoOoprannsmamu. bakrepun,
KOTOPBIE MOTYT pa3jiaratb
MJIaCTHK.

MuUKpOOpraHu3MbI B
arpoOMOTEXHOJIOTUH.

M CKyCCTBEHHBIE acCCOLMALINU
pacTeHuil ¢ MUKPOOpPraHu3MaMu

KJIETOYHOU CTEHKHU
METOJIOM OKpaIlIUBaHUs
o ['pamy» (npu
HAJIUYUU PEAKTHUBOB).
JlabopatopHas pabota
«IIpurorosiienne
MPYKU3HEHHBIX
pernapaTroB
MOJIOUHOKHCIIBIX
OaKkTepuiny.
JlabopatopHas pabota
«IToceB cMbIBa C pyK Ha
yamku [lerpm».
JlaGopatopHas pabota
«BrpInesrenne uncTomn
KyJIbTYPBI OAKTEPHIl.
MeTton pa3BeICHUM.
MeToa UCTOIIAIOIIETO
[ITPUXAY.
JlaGopatopHas pabota
«Mopdonornyeckas
XapaKTePUCTHKA
BBIJICJICHHON YUCTOMN
KYJIbTYPBI:
XapaKTEPUCTUKA
KOJIOHUH, (hopMa
OaKTepuid, THUTI
KJICTOUHOU CTEHKW.
JlabopatopHas pabota
«CpaBHeHHE pocTa
MUKPOOPIaHU3MOB Ha
yarke 0e3 u C
mo0aBJIeHUSA
AHTHOMOTHKOB.
Hccnenoparenbckas
pabota «Ilouck
MUKPOOPTaHHU3MOB
00J1a1aF0IINX
AHTArOHUCTUYECKOMN
AKTUBHOCTBIO.
Hccnenoparenbckas
pabota «Bosinenenue
MOJIOYHOKHUCITBIX

OakTepuil,




MCCICOA0OBAHUC UX

AKTUBHOCTH.
Hccnenoparenbckas
pabota «Brinenenue
OakTepuil MOJE3HBIX IS
PACTCHUIN.

Tema 3.
JyKapuOTHYECKHE
OPraHu3Mbl B
0MOTEXHOJIOTHH
(ms1ecHeBblIe rpuodblI,
APOKIKH,
Boaopocn) (12 4v)

[1necHeBbIe TpUOBI IPOYLIEHTHI
OMOJIOTMYECKU aKTUBHBIX BEILIECTB
OO611as XxapaKTepUCTUKa JPOAKKEN
caxapomuleTos. Mcropus
VCII0JIB30BAHUS IPOXKIKEN B
TPAIULIMOHHON OUOTEXHOJIOTHH.
TexHOoIOrnM BUHOIENUS U
XJ1€O0IEYCHHUS,
CIEUATIN3UPOBAHHBIE PACHI
npoxokeit. MeTabon3M IPOoKKEH.
Peakiusi cmupToBOTO OpOKECHHSI.
[TonyueHre BTOPUYHBIX
MeTa0OoJMTOB B ApoxcKax. Apoxoku
KaK MPOAYLIEHThl OMOTOILIUB.
[TonyueHue 1eJIeBbIX OEIKOB B
NpOAOKAX.

OCcoOEHHOCTH BET€TaTUBHOTO U
MOJIOBOTO PAa3MHOXEHHUS Y
NPOKIKEN, 3HAUEHUE N3YUCHUS
MUTO3a U [IUTOKWHE3A JJIs1
ONTUMU3AIMHU [IPOLIECCOB
KYJIbTUBUPOBAHUS JIPOKIKEBBIX
[ITAMMOB, IOHUMaHUs IPUINH
MaTOr€HHOCTH APOXKKEU U rprOOB,
MoMCKa MUIIEHEN (PYHTULIMIOB U
pa3pabOTKU HOBBIX JIEKAPCTBEHHBIX
MpenaparoB.

Bonopocnu — nepCcreKTUBHBIN
O0OBEKT JJIsI MPOU3BOICTBA OeKa U
yTJI€BOJIOB. broTexHonornueckue
METOJbl OUYUCTKHU TBEPABIX,
PKUJIKUX OTXOJIOB U Ta3000pa3HbIX
0TX0J10B TPOU3BOACTB. CTOUHBIE
BOJIbI. CXEMBI OUHCTKH.
brodunbTphl, a3pOTEHKH,
METaHTCHKU, OKCUTCHKH.
AKTUBHBIW UJT U BXOASIIUE B HETO
MUKpOOpranu3msl. Mcnonab3oBanue

BOI[OpOCJ'ICﬁ B OYHMCTKC CTOYHBIX

JlaGopatopHas pabota
«IToncuer kneTok
NPOYKIKEN B KaMepe
['opsieBay.
JlaGopatopHas pabota
«OOHapyxeHue
MIPOYKTOB CIIUPTOBOTO
OpOKEHUS: FITHIIOBOTO
CIIUPTA U YTIEKUCIOTO
raza.

JlabopaTtopHas paboTa
«Habmronenue
pa3MHOXEHUS
TTPOKKEBBIX KIIETOKY.
[IpakTrueckas padora
«ITonyuenue TBOpora u
kedupa Ha OCHOBE
MOJIOUHOKHUCIIBIX
OaKTepuin.
[IpakTruueckas pabora
«OCHOBHBIE BHJIbI KBaca
U UX XapaKTEPUCTHKA»
«poxxu u
MOJIOYHOKHUCIIBIE
OakTepum,
MpUMEHSIEMbIE 151
MPOU3BOJCTBA KBACAY.
[IpakTruyeckas pabora
«CpaBHUTETHHBIN
AHAJIN3 PA3BUTHUS
TPOAOKEH B a9pOOHBIX U
aHa’POOHBIX
YCIIOBHSIX».
[IpakTruueckas pabora
«MeTobl OLICHKH
CBONCTB
XJIEOOTEKapHBIX
TTPOMOKEN.

OcoO0eHHOCTH




BOJ.

IMPUMCHCHNA

MPECCOBAHHBIX, CYIICHBIX
M WHCTAHTHBIX JPOAOKEI.
HccnenoBarenbekas
pabota «Bnusinue
(U3UKO-XUMHUECKUX
(bakTOpPOB HAa KAYECTBO
OMOTEXHOJIOTHUECKON
mpoayKiuu (kBac, kedup,
CBIp, XJI€0 U JIp.)».
Hccnenoparenbckas
pabota «BnusHue
(bH3HKO-XUMHYCCKUX
(hakTOpOB HA POCT
Bogopociu (Chlorella
vulgaris)».

Tema 4.
HacaencrBennast
uHpopmanus (8 4)

HacienctBeHHOCTb 1 UBMEHUHBOCTD
— OCHOBHBIE€ CBOMCTBA KHBBIX
oprann3MoB. I3meHunBoCTh. Buibl
M3MEHYHBOCTbD.

['eH —MaTepuanbHbIA HOCUTEID
HACJIEJICTBEHHOCTH U U3MEHYHUBOCTH.
HykjieMHOBBIE KHUCIIOTBI.
Jlokanuzanusi TeHETUYECKOTO
MaTepurala B KieTke. [lenenue
KJIETOK.

Pernukanusa JIHK. OcHoBHast jorma
MOJIEKYJIIPHOI OMOJIOTHH.
Tpanckpunuus. TpaHcusauus.
MyTamumu.

[IpakTruueckas pabora
«MoaudukanmoHHas
M3MEHUYMUBOCTH (JIUCTHS,
UTOJIKUA C OJTHOTO
niepeBa).
[IpakTruueckas pabora
«I'eH — MHCTpYyKLHMS 11O
cOOpKe KJIeTKH (Ha
orcepe nuim
KOHCTPYKTOPE)».
[IpakTrueckas pabora
«MyTanus Ha
OyTepOpoe (moboi
00BEKT U3 MpebIayIIeH
paboThl, I71e U3MEHEHUE
WHCTPYKIIUHU MPUBEIET K
M3MEHEHUIO BHEIIHETO

XUMHYECKUH COCTaB BUPYCOB.
Knaccuduxanus BUpYyCOB.
Perrponykuus BupycoB. Bupycer -
BO30YAUTENN UHDEKITMOHHBIX
0ose3neili. OHKOBUPYCHI.

BH]1A
00BEKTA)».

Tema S. ITonoxeHne BUPYyCOB B CUCTEME [TpocmoTtp

BupycoJsiorust (6 4)  jopranndeckoro Mupa. CTpykTypa i |[TOKyMEHTaJIbHOTO

¢dbuapMa 0 BUpycax.
[IpakTuueckas padbora.
«Metox pa3BeICHUIN.
[IpakTuueckas pabora.
«TutpoBanue




bakTepuodaru: ctpoenue,

OakTeprodarony.

CBOMCTBA, IPUMEHEHNE.
buosorudeckue MeTo1bl 00pbObI C
BHUPYCaMHU.

Tema 6. I'ennan
WHKEHepusi U
0OHoTexHoJ0THH (8 4)

OCHOBBI T€HHOU MH)KCHEPHH.
Bexrtopa. Cniennduueckue
(hepMeHTBI OaKTEepUIA.
broTexHOIOrUU MPOIyKIIUU OEITKOB
B OaKTepUaTbHBIX KyJIbTYypax.
JIOCTM)KEHUSI TEHHOW UHXECHEPUU U
OMOTEXHOJIOTHH.

CRISPR/Cas — cucrtema
QIANITUBHOTO IMMYHHTETA OaKTepuid
u apxeil. 'MO. Metoabl nosnyyeHus
['™MO.

[IpakTuueckas pabora
«OHIOHYKII€a3bl
pecTpuknuu (padora ¢
HYKJIEOTUTHBIMU
[10CJIEI0BATEIBHOCTIMU
Ha Oymare)y.
[TpakTrueckas pabora
«] eHHbIe HOKHHUIIHI -
CRISPR/Cas
(MOJIeTMpoOBaHKE Ha
Oymare)».
Nrpa-guckyccust:
«BbIUrpaii rpalT Ha
coznanue I MO».

Tema 7.
buorexHo/i0oruu B
"KUBOTHOBOJCTBE (8 1)

JlomecTrKanys OCHOBHBIX
TOMAIITHUX )KHBOTHBIX; COBPEMEHHBIC]
PKCIIEPUMEHTHI TI0 JOMECTHKAIIUN
PKUBOTHBIX (JIMCHIIA, HOPKA M JIp. —
DKCIIEPUMEHTHI HAYYHOU IITKOJIBI
akageMuka bemsera).

CoBpeMEHHBIE METO/IBI B
PKUBOTHOBO/ICTBE: TPAHCILIAHTAITIS
APMOPHUOHOB, XUMEPHBIC )KUBOTHEIE,
KJIOHUPOBAHHUE.

OcHOBHBIC 00JIE3HU KUBOTHBIX U
POJIb MaTOT€HHBIX MUKPOOPTaHNU3MOB
M TIapa3uTOB B Pa3BUTUU
3a00JIeBaHUI JOMAIITHUX )KUBOTHBIX
M OCHOBHBIX Mepax OOpPHOBI C HUMU;
POJIH TIOJIE3HBIX MUKPOCUMOMOHTOB B
OpraHU3Me KUBOTHBIX.
[TonoxurtenbHOE ¥ MOOOYHOE
(oTpHULIaTEILHOE) BO3ICHCTBUM
AHTUOMOTHKOB Ha OPTaHU3M B XOJIe
IICYCHUS KUBOTHBIX; IIETTU U 3391
BeTepuHapuu. buorexHnonorus
KOPMOBBIX TIpenapaToB.

Jluckyccus
«JloMecTukanus, Bce Jin
pacTeHUs U )KUBOTHBIE,
KOTOPBIE KUBYT PSIIOM C
YEJTIOBEKOM UM
0JIOMAaITHUBAIOTCS?
MO>KHO 1 CUUTATh
TapakaHa 0JI0OMallTHEHHbIM
PKUBOTHBIM?).
[IpakTruyeckas pabora
«MeTtoanka
KJIOHUPOBAHMS
(MoJIeTMpoBaHNEe Ha
Oymare).

[IpakTrueckas pabora
«CocraBiieHHE pallioHa
MUTaHUS )KUBOTHOTO,
pacyer pacxoJ0B Ha
COZICPIKAHUEY.
HccnenoBarenbckas
pabota «O1eHKa
KayeCTBa MOJIOYHOM
MIPOTYKITUN.

Tema 8.
buorexHoJiornu B

(OCHOBHBIE METO/IbI CEJICKIIHH.
['uOpuanzanus. @opmbl oTOOpA.

[IpakTruueckas padora
«BpIpamuBaem ropox.




ACTCHUCBOACTBC

(OCHOBHbIE HANPABJICHUS

Kak nposectu

(10 u)

CEJICKLIMU: YITy4IllEHHE
YPOKAUHOCTH, YCTOMUUBOCTH K
OMOTUYECKUM U A0MOTUYECKUM
(hakTopam.

OCHOBHBIE MMOJXO/IbI CEJIEKIINU U
OMOTEXHOJOTUH KYJIBTYPHBIX
pactenuii, [ mbpuauzanms,
OTIa’eHHasi THOpUIN3ALIHS,
MCKYCCTBEHHBI OTOOp, T€TepO3UC,
TpaHc(popMalusl, MyTareHes,
FEHETUYECKOE PEaKTUPOBAHKE).
Mcropus cenekunu B Poccuu n
MHUpE, UCTOPUS PA3BUTHS
BAKHEHMIINX COPTOB KYJIbTYPHBIX
PaCTEHHUI.

Kak ueoBek Moxer
MOTU(PUITUPOBATH PACTECHUS?
['eHHast nH)KeHepus pacteHui: Uto
TAKO€ F€HETUYECKasi MHKEHEPUS
pacTeHuil. TpaHCT€HHBIE PACTEHUS.
MeTtonb! nonmyuenus. OOpa3zoBaHue
OIyXOJIEU Y paCTCHUM.
ArpobakTepuanbHast
TpaHchopMmanus: Ti-Tra3MuIbI.
I'ensr T-JIHK. MonekynsipHo-
FEHETUYECKUE MEXAHU3MBbI
Tpancpopmanuu. ['eneTnyeckoe
penaktupoBanue. CoBpeMEHHbIE
MOAXOJbI U IOCTHKEHUS
FEHETUYECKOTO PEIaKTUPOBAHMS
pacTEHUIA.

EcTb nu u3Hb B IpoOupKe?
broTeXHOI0THSI KYJIBTYPHBIX

aCTEHUMU.

CKpelllMBaHUE y
ropoxa.
[IpakTruueckas pabora
«I'€eHOMHBIE HOKHHUIIBI
(MozieTupoBaHue
pPabOTHI CUCTEMBI
CRISP-Cas).
HccenenoBarenbekas
pabota «BripamuBaHue
pacTeHuil B IpoOHpKe»
(MOXHO
BOCIIOJIb30BaThCS
pe3yJibTaTaMu
PEIBITY X
AKCIIEPUMEHTOB T10
COCTABJICHUIO
MUTATEIIbHBIX
pacTBOPOB AJIst
pacTeHuil).

Moayab «MoJsieKkyasipHbie 0CHOBBI (M3H0JI0THU M (papMakosorum» 9 kiacc (68

4acoB)

TeMbI

OcHOBHOE coiep:KaHMe

JlessTeIbHOCTD
IKOJIbHUKOB




Tema 1.
dusuogornueckas
xumus (20 u)

Beenenue. buoreHHbie 3J1€MEHTHI:
opranorensl: O, C, N, H. AKTUBHbIC
(bOopMBI KUCTTOPO/Ia, UX TIOJIyYEHHUE,
HEWTpaIu3anusl.

Makpo3JIEMEHTBI: TPOLIEHT

MccaenoBarenbckas
pabota
«KonnuecTBeHHas OIleHKa
COAEPKAHUS
MHUKPO3JIEMEHTOB WJIN

COJIEp)KaHMs B OpTaHU3ME,
BBITIOJIHAEMAs (PYHKIIUSA, COACPKAHUE
B poAykrax nutanus. Ca2+ -
CBSI3BIBAIOIIME OCJIKH,
NENOHUPOBAHUE KaIbIUs, PETYJIALIMS
YPOBHS KaJIbLIUSI B OPTaHU3ME:
rOPMOHBI TO4eK. Mg — cTpoeHne
XJIOpOUILIA, €TO AKTUBALIHS
COJIHEUHOU DHEPIHUEH.
MUKpPOIJIEMEHTBI: B KAKUX
MOJIEKYJIaX COJEPIKATCA,
BBITIOTHsIEMasi QYHKIIUS, COJIEpIKaHUE
B npoaykTax nutanus. [locnencTBus
Nepe103uPOBKU MUKPOIIIEMEHTAMHU.
Fe — ycBanBaeMble TUIIbI
COCMHECHUH KeJle3a.
['eMonpOTEeNHBI, FEMOLIMAHNH,
UTOXpOoMbl. Cu — yCBOEHUE U
TPAHCIIOPT MEU.

benku, coneprkaine Meaib.
[TaTonoruueckue CUHIPOMBI MeHKe
1 BuiabcoHa, CBsI3aHHBIE C
MeTa0O0IU3MOM MEIN.

TOKCUYHBIE BJIEMEHTBI
[leproauyecKkoi CUCTEMBI JIJIs
opranu3Ma. BrnusiHue HemoctaTka
MaKpO ¥ MUKPO3JIEMEHTOB Ha KUBBIE
OpraHU3MBI.

JKupsl. 3a00neBanus 4enoBeka,
CBSI3aHHBIE C HAPYIICHUSIMU
PKUPOBOTO OOMEHA.

Juciunuaemun.

YrieBoanl. 3a00JIeBaHKS YEIOBEKA,
CBSI3aHHBIC C HAPYIICHUSIMU
yriaeBoaHoro oomena. CaxapHbIiil
a0eT.

benku. Ctpoenue. 3abosieBaHus
YyeJIoBeKa, CBSI3AHHbBIE C
HapyIIeHUSIMHA O€ITKOBOTrO 0OMEHa.
OyHk1uu 6emKoB. DEepMEHTHI.

BUTAMUHOB B IHILEBBIX
POAYKTAX.

[ IpakTHueckoe 3aHATHE
«KauecTBeHHbIE peaKun
Ha OpPraHu4ecKue
MOJIEKYJIBD.
[IpakTHueckoe 3aHsATHE
«JIeHaTypanus OEIKOB»
[IpakTH4eCKOE 3aHATHE
«3yueHne akTUBHOCTH
aAMUIIa3bD».
[IpakTHueckoe 3aHsATHE
«JInamm3 (kneTouka

Tpayoe)».




Mexann3m aerctBusi. Kimaccel
(hepMEHTATUBHBIX PECAKIIHA.
KodepmeHThI.

ButamMuHBI KUPOPACTBOPUMEIE,
BoJopacTBopruMbIe. [IpeBpanieHne

BUTAMUHOB B aKTUBHBIC (POPMBI
KO(hepMEeHTOB. ABUTAMUHO3BI.
(OCHOBHBIE THUITBI METAOOTUYECKUX
peakuuii. buosneprernueckue
npouecchl. ['mukomus. ukn Kpebcea.
I{enp mepeHoca 3MEKTPOHOB.
OKUCIIeHUE KUPHBIX KUCIIOT.
KaTtabosar3mM aMUHOKHUCIIOT.

[ JIFOKOHEOTeHE3.

CunTe3 yriieBo/10B, OEIKOB, JKUPOB.
MeTtabonuTudeckue 3a00JIeBaHuUs.
[IpakTH4eCcKOe 3aHATHE: «PEIICHUE
3ajilad Ha SHEPreTUYECKUN 0OMEH)
Krnerka. [TonsiTue MeMOpaHsbl.
dynkunn meMOopan. Bunbl
TPaHCIIOPTa B KIIETKY.
MeMOpaHHbIE OpTaHOUIBI.
3a0oeBaHuUs CBSI3aHHBIC C
HapyIieHneM paboThl MEMOpPaHHBIX
opraei, 00J1e3HN HAKOTIJICHUS.
TUIbI KOHTAKTOB MEXKY KJIETKaMHU.
3HAaYCHUE MEKKIICTOUHOU
KOMMYHUKAIIUH JJI 3JJ0POBbsI
OpraHu3Ma.

Anpo. YpoBHU yITaKOBKM XpOMAaTHHA.
XpOMOCOMHBIE TEPPUTOPHHU.
HememOpaHHbIe OpraHOHIbI.

Tema 2.
MouiekyasipHast
ouoJiorus (20 4)

OCHOBHBIE BEXH Pa3BUTHS
MOJIEKYJIIPHOI OMOJIOTHH.
HykjieHHOBBIE KHUCIIOTBHI.

OCHOBHBIE IPUHIIUIIBI CTPOEHHSI.
MatpuuHble CUHTE3BI. Permkanus —
OCHOBA KJIETOYHOTO JEIECHUS.

[ IpuHIMIIBI peruKanuu. Myranuu.
UTO BBI3bIBACT U3MEHEHUS B
ctpoenuu JJTHK. ITpuHumms!
penapanuu.

Tpanckpunus.

[TpakTrueckas padora
«Brigenenne JJHK u3
OaHaHay.
[IpakTruyeckas padora
«Mopenb JIHK-
OpUraMm.
[IpakTuyeckas pabora
«OrmnpezeneHue KayecTra
npenaparoB JJHK ¢
[HOMOIIIbIO
CHIEKTPO(OTOMETPUM




['eneTnueckuit koa. TpaHCHALUA.
Opranu3zainusi reHoMa BUPyCOB
[[pOTMBOBHPYCHBIE CPEACTBA,
MEXaHM3MbI UX JCHCTBHS.

(TTpu HATTUYUH
00OpyI0BaHNs).
[TpakTiueckas pabota

«PermkaTuBHas MamHa

Opranuzaiysi reHoma 6akTepuit (urpa-

AHTHOaKTEepUaAIbHBIC MTPENapaThl.  |[IEMOHCTPAIIHS )».

OpraHu3anus TeHoMa SyKapuoT [TpakTiueckas pabota

[ eHOMHOE peTaKTUPOBAHNE. «IILIP (Mmoznenb
aMITAuKaus Ha
Oymare)».

[IpakTuueckas pabora
«Cuia mpoMoTopar.
[TpakTrueckas pabota
«Pelienue 3aga4 Ha
TeHEeTUYECKUN KOI».
[IpakTruueckas pabora
«DonauHr 6ETKOBY.
Hccnenoparenbckas
pabota
«Pacnpoctpanenue
AHTUOUOTUKOPE3UCTEHT
HBIX OaKTepuii».
[IpakTuueckas pabora
«Pabora B
COBPEMEHHBIX
FeHETUYECKUX 0azax
na"HbIX. [IpoBeneHue
In silico ananuza

[10CJIEI0BATEIIbHOCTEN
IEHOBY.
Tema 3. [lonsatue o nexapcrax. [Ipuanmnsr  MccnenoBarenbekas
DapmMaKoJIorus MMOAXO0JAa K IIOUCKY HOBBIX pabota «DKcrepruMeHTa
(28 4) JIEKapCTBEHHBIX CPEJCTB. [0 OIPEICIICHUO

CKpHUHHHT ¥ €r0 METO/IBI.

[TIytn BBenenus JIC.
DapMaKkOKWHETHKA JIEKAPCTBEHHBIX
BelecTB. BecackiBanue
(abcopOuus) pexapcTB. OCHOBHbBIE
MEXaHU3Mbl BCACHIBAHMSI.
TpaHcnopT JIEKaPCTBEHHBIX
BemecTB. ['eHbl U OENKH MepBoit
dasbl onorpanchopmaruu. [yt
BEIBEJICHUS JICKAPCTB U3

OopraHu3Ma. JKCKpelus u

TOKCHYHOCTH BEILECTB
Ha apTEMUTUIXY.
[TpakTudeckas pabota
«Kapra skcnipeccun
nmo(aMUHOBBIX U
CEPOTOHUHOBBIX
PEIEIITOPOB B MO3IE
MBIIIICHD» .
HMccnenoBatenbckas
pabota

«IloBeneHuecKkne TeCThl




pIUMHUHAIMS. ['eHbI U OeNKu
BTOpOH (ha3wl OMoTpaHchopMaIuu.
dapmakoguHaMuKa. [ 'J1aBHOE 1
no6o4YHOe, pe30pOTUBHOE U
MECTHOE, MPSMOE, HEMPSIMOE U
eJIeKTOpHOE JACHCTBHE.

Ha pbIOKax Danio rario.
CBeTio-TeMHast
KaMepay.
Hccnenoparenbckas
pabota
«IToBeeHIeCKHE TECTHI

Buibl B3auMOI€HCTBUS JIEKAPCTB.
CHUHeprus3M U aHTaroHU3M Npu
COBMECTHOM JIEUCTBUU
JIEKapCTBEHHBIX BEIIECTB, UX
pa3sHOBUIHOCTH TpaHCMeMOpaHHbIN
CUTHAJIVHT.

THUIIbI KJIETOYHBIX PELEITOPOB.
MemOpaHHbIE: HOHHBIE KaHAJIbI,
KATAIUTUYECKHUE U COTIPSKEHHBIE C
(G-Oenkamu; BHYTPUKIIETOUHbIE:
[UATOIIa3MaTUYECKHUE U SIIEPHBIE.
MexaHU3MBbI JIMTaHI-PELUENTOPHOTO
B3auMoJieicTBUS. CeIeKTUBHOCTD
(M30MpaTeILHOCTD) ACHCTBUS, CBI3b
(«XUMHUYECKas CTPYKTypa —
(hapMakosioruyeckasi akTHUBHOCTh
BEILIECTBY»

DapMaKoI0TMYECKOU MOAY SN
CUHAIITUYECKON XOJIMHEPTUUECKOU
repenadd. MoJieKyIsspHbIN
MEXaHHU3M JEHUCTBUS U
(hapMakoJIorudeckre cBoicTBa M-
XOJIMHOOJIOKATOPOB,
raHTJIMO0JI0KATOPOB U
Kypaperno00HbIX CPECTB.
DapmakoIoruuecKas peryJisius
AKTUBHOCTH aJpEHEPTUIECKOr0
cuHarca. AJpeHOMHMETHUKH,
a7pEeHO0JIOKATOPBI, CUMITATOIUTHKHY.
MounekyisipHast (hapMakoIorus
AHTUAJIJIEPTUUECKUX CPEJICTB.
['McTaMHUHOBBIC PELIETITOPHI: TUIIHI,
MOJIEKYJISIpHAsE OpraHU3aLlHsl.
Crabunmn3aTopbl MEMOpPAH TYYHBIX
KJIETOK: MOJIEKYJISIPHBI MEXAHU3M
NEeNCTBHS, OCOOCHHOCTH
KJIMHUYECKOTO MPUMEHEHUSI, TOUKU
MPYIOKEHUS ACHUCTBUS HHTHOUTOPOB
JTUITUHBIX MEIUATOPOB.

Ha ppIOKax Danio rario.
OTKpBITOE TIOJIEY.
HccnenoBaTenbekas
pabota
«IToBeneHueCKnEe TECTHI
Ha pbrIOKax Danio rario.
CrtaliHO€E TOBEICHUE.
[IpakTruueckas paborta
«BnusiHMe anpeHaiHa Ha
CEepACUHbIE COKPALICHUS
(mporpammHoe
oOecrieueHue)».
[IpakTrueckas padora
«l'ucromornueckue
IpernapaTbl UMMYHHOU
CUCTEMBI».
[IpakTruyeckas padora
«I 'ucronornueckue
[penaparsl HEPBHOM
CUCTEMBI».




MexaHu3m JeUCTBUS U TPUMEHEHUE
[TPENapaToB, CTUMYJIUPYIOIINAX
ITPOLIECCHI UMMYHUTETA.
DapmMaKoJIOTUIeCKast

XapaKTEPUCTUKA UHTEPICHKIUHOB:
MOJIyYE€HHUE, MEXaHU3M JICUCTBUS,
npruMeHeHne. OCHOBBI
MaTo(pU3NOIOTHU OCTPOHA30BOTO
OTBETA, MEJINALIs BOCIIAJICHUS.
MonexyasipHbIi MEXaHU3M
MPOTUBOBOCTIAJIUTEILHOTO ACUCTBUS
[JIFOKOKOPTUKOCTEPOUIOB,
HECTEPOU THBIX
ITPOTUBOBOCITAJIUTEIBHBIX CPEJICTB.
[ToHsATHE O HAPKO3€ U HAPKO3HBIX
rpernaparax. KieTtounbslii 1 HEPBHBIN
HapKO3.

dapMaKoJIOrH4ecKast
XapaKTEPUCTUKA OTACIIbHBIX TPYIII
HApKO3HBIX CPEICTB.
[locnenoBaTenbHOCTD AEUCTBUS Ha
LEHTPAIBbHYIO CUCTEMY.
Du3nosoruuecKuii CoH; (asbl cHa.
Bunel Hapymenunii cHa Ilonsatue o
MEMKaMEHTO3HOM CHE U
CHOTBOPHBIX ITpernapaTax
(TUITHOTHKAX).

MoneKyJIsIpHbIE aCIIEKThI
Houuenuuu. OnuaTHbIE PEUENTOPDI,
WX TUIIBI.

OHKedaTuHbI U YHAOP(GUHEI -
AHJIOT€HHbBIC JIUTAH/Ibl ONMMUATHBIX
PELEnTOPOB.

AHTUIICUXOTHYECKOE JICHCTBHE,
BIUSIHUE HA (QYHKLIUIO
HKCTPANUPAMHUIHON CUCTEMBI,
AMOIMOHANIbHYIO c(hepy, pBOTHBIM
LIEHTpP, apTEPUAIBHOE J1aBJIICHUE,
LIEHTP TEPMOPETYIISALUH.
MonekynasipHble MEXaHU3MBI
NEUCTBUS HEMPOJIENITUKOB, BIIUSTHUE
Ha 10(haMUHOBBIE, CEPOTOHUHOBBIE,
aJpEHO- U TUCTAMHUHOBBIC
pPELEnTOpPsL, UX ACUCTBHE HA




KJIETOUYHbIE MEMOpAHBI, Ha
NETIOHUPOBAHNE TKAHEBBIX
MOHOAMHHOB.
[ToTeHIMaN-3aBUCUMBIE HATPUEBEIC

KaHAJIbl KaK MUIIICHH JICHCTBUS
MECTHBIX aHEeCTETUKOB. CIIOCOOBI
MHTMOMPOBAHUS MOTEHIUA-
3aBUCHUMBIX HATPHEBBIX KAHAIOB
MECTHBIMH aHCCTETUKAMU.

Moayab «MoJieKkyJIsipHbI€ OCHOBBI cejieKnum» 9 kiace (68 yacoB)

ouoJsiorus (20 4)

HykenHOBBIE KUCIIOTHI.

(OCHOBHBIE MTPUHITUIIBI CTPOEHHS.
MatpuuHblie CUHTE3BI. Permkanus —
OCHOBA KJICTOYHOT'O JICJICHUS.

[ IpyHUIMIIBI peruMKanuu. MyTtanuu.
UTO BBI3BIBACT U3MECHEHUS B
ctpoenun JJHK. [TpuHUImnb!
penapanumu.

Tpanckpunuus. ['eHeTnueckuil KoJI.
Opranu3zainus reHoMa BUPYCOB
[IpOTHBOBHPYCHBIE CPEACTBA,
MEXaHHM3MbI UX JCHCTBHS.
Opranuzaius reHoMa 0akTepuit
AHTHOAKTEepUATbHBIE TTpEnapaThl.
OpraHuzanusi reHoMa 3yKapuoT
['eHOMHOE pelaKTUPOBAHUE.

Tembl OcHOBHOE coaep:xaHue JleITeJIbHOCTH
IKOJIbHUKOB

Tema 1. OCHOBHBIE BEXH Pa3BUTHS [IpakTrueckas padora

MousekyasipHast MOJIEKYISIPHON OMOJIOTHH. «Boraenenune JJHK u3

OaHaHay.
[IpakTruyeckas pabora
«Mopens JIHK-
OpUraMm.
[TpakTudeckas pabota

npenaparos JJHK ¢
MOMOIUIbIO
CHIEKTPO(OTOMETPU
(Ipu HaTU4IKUK
000pyIOBaHUS).
[IpakTruyeckas padora

(urpa- IEeMOHCTpALIHS )».
[IpakTruueckas pabora
«ITLP (Monenn
aMIUTMUKAIIS Ha
Oymare).
[TpakTruueckas pabora
«Cuna mpomMoTopay.
[TpakTrueckas paborta
«Perienue 3aga4 Ha
FEHETUYECKUI KOJI.
Tpancianus».
[IpakTruyeckas pabora
«DonauHr OCIKOBY.
ccnenoBarenbekast
pabota

«Onpenenenre KayecTna

«PennukaTuBHas MallliHA




«Pacrpoctpanenue
AQHTHOMOTHKOPE3UCTCHT
HBIX OaKTepUii».
[IpakTryeckas pabora

«PaboTa B OBpeMEHHBIX
FeHETUYECKUX 0a3ax
nanHbIx. [IpoBenenue In
silico aHanu3a

[OCJIEN0BATEIBHOCTEN
FEHOB.
Tema 2. [Tpenmert reneruxku. Kpatkas PoneBas urpa
MoJiekyJisipHbIe MCTOPUS Pa3BUTHS MPEACTABICHUS  [CAJUIETIN.
OCHOBBI T€HETUKH O HACJIEICTBEHHOCTH. HccnenoBaTenbCKuii
(20 u) OT reHa K nNpu3HaKy: Kak MpoeKT MyTareHHbIe
packpacutb KoTa. UTo Takoe (bakTopHI.

npu3Hak? [IyTe oT reHa a0
npu3zHaka. MyTtauuu. AJiend.
['eTepO3UroThl U TOMO3UTOTHI.
JloMUHAHTHBIE U PEIIECCUBHBIE
QIICTIN.

I'eHbI CTPOAT OPraHu3M.
BxiroueHne 1 BBIKITIOUEHUE
OosbIIoro Habopa reHoB. Kax
KJICTKY TOHUMAIOT, KAKUE TEHbI
NOJIKHBI pabOTaTh.

JluckpeTHOe HacneqoBaHUE
MPU3HAKOB. 3aKOHbI MeHens:
OJIMH I'eH - ONH npu3HaK. Cxema
CKpeIIMBaHUs. 3aKOH
eTMHO0Opa3usi THOPUIOB MIEPBOTO
MOKOJIEHUS. 3aKOH PaCIICIUICHUS
MpU3HaKa BO BTOPOM MTOKOJICHUHU.
3aKoHbl MeHemns: HECKOJIBKO
FC€HOB - HECKOJILKO MPU3HAKOB.
JluruOpuaHoe CKpelBaHue.
Hes3aBrucumoe pacxoxaeHue
xpoMocoM. ClLeTIeHHOe
HACJIEI0BAHHUE.

B3aumonencTBre reHoB.
AJIENbHOE U HeAJJIEIbHOE.
Onpenenenue noja. [Togoeie
XpPOMOCOMBI. CaMIIbl U CAMKH.
Brusinue (akTopoB OKpyKaromen
cpeabl. XpOMOCOMHOE

OIIPCACICHUC I10J14d. ITonoBrie

Ponesas urpa «Cynb0a
KJICTKHY. I eHbI-
MEePEKITIOYATENH.
IIpakTH4eckoe 3a1anue
«ANTOPUTMBI IS
KJICTOK.
[IpakTrueckoe 3a1anue
«Ennnoobpasue
MEPBOTO MOKOJIECHUS.
[IpakTUueckoe 3agaHue
«Pacmienienne Bo
BTOPOM IOKOJICHUI.
HMccnenoBaTreabCKui
MPOEKT «3aKoHbI I
Menens B
ADKCIIEPUMEHTE).
[IpakTH4eCcKOE 3a1aHue
«Pemetka Ilenneray.
[IpakTueckoe 3a1anue
«Hacnenosanue,
CIICTIJICHHOE C ITOJIOM.
[IpakTUUecKoe 3aHATHE
«B3auMoencTBusa
reHOB (MOJIETTUPOBAHUE
CHHTE3a U TPAHCIIOpTa
[MUTMEHTA B KIIETKY ).




xpoMocoMbl. [Ipobiema
NOTIOJTHUTEIIBHON X-XPOMOCOMBI Y
PKEHIIMH. TPEeXIIBETHHIE KOLIKH.

Tema 3.
MouiekyasipHble
OCHOBBI cejiekunu (28

)

['eHbI B MOMYJIALUAX: BETUKOE
paBHOBecue. [lomyisiuus. YacToTsl

YpaBuenue Xapau- BaiinOepra.
[lomyssuyu MEHSFOTCS:
YHCIEHHOCTh, MUTPAIUsl U BEIOOD
Cynpyra.

@DakTopbl, KOTOPBIE BBIBOJAT
MOMYJISILUIO U3 PABHOBECUS XapIu-
BaitnO6epra. UucieHHOCTh
nonyJsinuu. Ponesas urpa
«I¢dexT ocHoBarens». peitd
reHoB. Myranuun. Heciyuaiinoe
ckpewmBanue. M3ossus.
[Tomysanuy MEHSIOTCS:
€CTeCTBEHHBIN 0TOOp. Mexanusm
NeCTBUS €CTECTBEHHOTO 0TOODA.
JIBroKyIIIUE OTOOP.

Mo udpukaoHHas U3MEHUYUBOCTb.
CraTucTHueckre 0COOEHHOCTH
MOIM(UKAIIMOHHOW N3MEHYUBOCTH.
HacnenoBaHue KOJIMYECTBEHHBIX
MPU3HAKOB.

KonnuecTBeHHbIE TPU3HAKHY.

Kosdduument naciexyemoctu
npu3Haka. OtBeT Ha 0TOOP. [lonck

OHOHYKJICOTUHBIC BAPUAHTHI
reHoB. JIHK-uumn. I[TotHOreHOMHBIM
aHaJIN3 aCCOIMAIINN.

«OMBI» HaJl FECHOMOM.
[Toctrenomuas spa. OOpaTHas
reHeThka. « OMUKCHBIC)»
uccinenosanus. [Iporeom,
MeTa0o00M. JloMecTHKaus U
[EHTPbI TCHETUYECKOTO
pazHooOpasus. [loucku pactenuii ¢
«XOPOIIUMMY MPU3HAKAMU IS
yesnoBeka. L{eHTpbl reHeTHYecKoro
pazHooOpa3us. Hukonait UBanoBrY
Basunos. Cenexkuusi.

BCTPCUYACMOCTH IIPpU3HAKa U aJIJICJIA.

CpenoBast ”3BMEHUYMBOCTh ITPU3HAKA.

FCHOB KOJIMYCCTBCHHLIX ITPHU3HAKOB.

[IpakTH4eCckoe 3a1aHue
«YacToThl ajlieeH,
FEHOTHUIIOB U
(beHOTHUTIOBY.
IccnenoBarenbCcKui
MPOEKT «AHau3
FEHETUYECKOU CTPYKTYPBI
MOMYJISIIUU (HA OCHOBE
3aKOHa Xapau-
Baitnbepra)».

Ponesas urpa «ddekr
OyTBUTOYHOTO
COPJIBILIIKAY.

PonieBas urpa
«EcTecTBeHHBIN 0TOOPY.
HccnenoBaTenbekue
paboThI
«MonaudukanmoHHas
M3MEHYMBOCTh PACTEHUMN
B [IpeJieax Ballero Mecra
PKUTEJIHCTBAY.
[IpakTHyeckoe 3a1aHue
«ATPOHOMBD».
[IpakTH4eckoe 3ananue
«["omoioruueckue psiibl
HAaCJIEICTBEHHOM
N3MEHYMBOCTI.




KomOunHamonHas u ruOpuaHas
cenekuus. ['ereposuc.

CoXpaHUTh U U3YUUTh I'€HbI, YTOOBI
MeHsITh Oyyniee. Kak mpaBUibHO
XpaHUTh TeHbl. Kosekiuu
FEHETUYECKUX PECYPCOB PACTEHUH.
[TpakTukyMm u/uiu
MCCIIEN0BATEIbCKUI MTPOCKT:
MeTobl KyJIbTUBUPOBAHHUS 1N Vitro
TUTSI COXPAHEHHSI TEHETUYECKUX
PECYPCOB PACTEHHUM U JIJIA
YCKOPEHHOM CEJICKIUU
['eHeTHYECKHE NEHTPHI B HALLIEH
cTpaHe. [ 1e 3aHUMaroTCs FTEHETUKOU
M TEHOMUKOU JIJIS1 HY KT

CEIBCKOI'0 XO35IMCTBA.

JokymenT noanucan npoctoit LI pykoBoauTens yupexaeHus



