AHHOTALIUA K paboueii nporpamMmme KyYpca BHEYPOYHOI
JeITeJIbHOCTH «bunoJjgorus. IIpoexTHO-MCCIEI0BATEIBCKAS
neaTeJbHOCTL» 6-8 Kiacc

«IIporpamma pa3paboTana B COOTBETCTBHH ¢ TpeOoBaHMsIMEI DeeparbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbLHOIO CTaHAapTa OCHOBHOTO OOIIEro o0Opa3oBaHus,
OpUEHTUPOBaHA Ha oOecreyeHne NHAUBUIYATbHbIX MOTPEOHOCTEN 00yUaromMXCs U
HampaBlieHa Ha JOCTHKCHHE IJIAHUPYEMBIX Pe3yIbTaTOB OCBOCHUS MPOTPaMMBI
OCHOBHOT'O 00111er0 00pa30BaHMs C y4€TOM BhIOOpA YYaCTHHUKAMU 00pa30BaTEIbHbIX
OTHOIIIEHUH KypCOB BHEYPOUHOU JEATEITHHOCTH. DTO MO3BOJISET 00ECIICUNTh €TMHCTBO
o0s3aTenbHbIX TpeboBanuit ®I'OC Bo BceM MpOCTpaHCTBE MKOJIBHOTO 00pa30BaHUs: HE
TOJILKO Ha YPOKE, HO U 32 €ro MpeeaMu.

AKTyanbHOCTh peaiu3aliiy JaHHOM MpOrpaMMbl 00YCIIOBJIEHA CaMOM 0COOEHHOCTBIO
IPOEKTHO-UCCIIEI0BATEIBLCKON NEATEIbHOCTH. DTa NEATEIbHOCTD JIEKHUT B OCHOBE
NO3HABATEILHOTO MHTEpeca peOeHKa, SBISETCS 3aJI0rOM YMEHUS MJIaHUPOBATH JTH00bIE
JEHUCTBUS U BXKHBIM YCJIOBHEM YCIICIIHOMN peanu3anuu uiaen. Jlroosie n3MeHeHus
COBPEMEHHOI'0 00III€CTBA CBSI3aHbI C MPOEKTAMH U UCCIEOBAHUSIMU — B HAYyKeE,
TBOpUYECTBE, OM3HEce, 001EeCTBEHHOM KU3HU. [109TOMY BaXKHBIM RJIEMEHTOM Pa3BUTHUS
JMYHOCTH 00Y4YaroIerocs sBisieTcs: GOpMUPOBAHUE OCHOBHBIX HABBIKOB ITPOEKTHO-
UCCIIE0BATEIBCKOMN JAESATEIBHOCTH.

[TporpamMmmoii mperycMOTpeHo POPMHUPOBAHUE COBPEMEHHOTO TEOPETUIECKOTO YPOBHS
3HaHUH, a TAK)KE M MPAKTUICCKOTO OIbITa PA0OTHI C JAOOPATOPHBIM 000PYI0BAHHEM,
OBIIAJICHHUE MTPHUEMAMH HCCIIEIOBATEILCKOM ACSITETLHOCTH. METOIbl OpraHu3alnuu
o0pa3oBaTeIbHON U HAYYHO-UCCIICIOBATEIBCKON JACSITETFHOCTH TIPETyCMAaTPHBAIOT
dbopmupoBaHue y 00ydJaromuXcsi HECTaHAAPTHOTO TBOPUECKOTO MBIIIJICHUsI, CBOOOTBI
CaMOBBIPKEHUS ¥ HHIUBUIYATHHOCTH CYXKICHHMA.

6 xiacc 34 gaca 1 gac B HeeIro

7 xnacc 34 gaca 1 gac B HeieIro

8 kiacc 34 gyaca 1 yac B HEIEITIO
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COJIEP’)KAHME

IMosicHuTe IbHASA 3aIUCKA

AXTyallbHOCTh M HA3HAYEHHE MPOTPAMMBbI

BapuanTsl peanuzanuu mporpaMMbl U (pOpMBI POBEICHUS 3aHATHI
B3anMocBs3b ¢ mporpaMMoit BOCTIMTaHUS

Oco0eHHoCTH paboThI Me1arora o nporpaMmme

Coaep:kaHnue Kypca BHEYPOUHOIl 1eSITeIbHOCTH

Monynb «Kak 5KMBOTHBIE U paCTEHUS IPUCTIOCA0IMBAIOTCS (IBOITIOLMOHHAS 3KOJIOTHS)
5-6 knaccel (34 Jaca)

Monynb «OCHOBBI pacTEeHUEBOACTBAY 7-8 Kiacchl (68 yacoB)

Monynb «buorexnonorun» 7-8 knaccel (68 4acoB)

Monynb «MoekysipHble OCHOBBI (H3H0JIOTUHU U hapmakosorun» 9 kinacc (68 yacon)
Monynb «MonekynspHble OCHOBBI cesieKIuu» 9 kiacc (68 yacos)

I[Inanupyembie pe3yabTaThl 0CBOCHNSI Kypca BHEYPOUHOIi e TeJIbHOCTH
JIM4HOCTHBIE PE3yabTaThI

MeranpeaMeTHbIE pe3yJIbTaTh

[IpeameTHbIE PE3yNbTATHI

TemaTnyeckoe NJIAHUPOBAHUE

Monynb «Kak 5KMBOTHBIE U paCTEHUS IPUCTIOCA0TUBAIOTCS (IBOITIOIMOHHAS SKOJIOTHS)
5-6 knacchl (34 yaca)

Moaynbs «OCHOBBI pacTEHUEBOICTBA» 7-8 Kiacchl (68 yacoB)

Monaynb «buotexHonorun» 7-8 kiaccel (68 4yacoB)

Monynbs «MomnekynsipHbie OCHOBBI (hr3uosoruu u hapmakoigorum» 9 kiacce (68 yacos)
Mopynb «MonekynsipHble OCHOBBI celeKIumn» 9 kiacc (68 yacon)



HOACHUTEJIBHASA 3AIINCKA

AKTYyaJIbHOCTh M Ha3HaueHHWe mnporpammbl. [lporpamma paspabortana B
coOTBeTCTBHM C TpeOoBaHusiMU DenepanbHOro rocyniapcTBEHHOro0 00pa30BaTEIBHOTO
CTaHJapTa OCHOBHOrO oOOmIero o0pa3oBaHUs, OPUEHTUpPOBAHA Ha oOOecreyeHue
MHIUBUIYAJIbHBIX MOTPEOHOCTE O00ydalolmuXCcsi M HampaBlieHa Ha JIOCTH)KEHHE
IUTAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOTPAMMbl OCHOBHOTO 00IETr0 00pa30BaHUS C
y4e€TOM BbIOOpa y4YaCTHHUKaMH OOpa30BaTENbHBIX OTHOIIEHUH KYpCOB BHEYPOUHOMH
JEeSATENBHOCTU. DTO MO3BOJISIET 00ECIIEUUTh €IMHCTBO 00s13aTeNbHbIX TpeboBanuit ®I'OC
BO BCEM MPOCTPAHCTBE IIKOJHLHOTO O0Opa30BaHMs: HE TOJILKO Ha YpPOKE, HO U 3a €ro
npeenamH.

AKTyallbHOCTh ~ pealiu3allud  JIaHHOW  MporpamMmbl  OOYCJIOBJIEHa  CaMoW
O0COOEHHOCTBIO MPOEKTHO-UCCIEA0BATEILCKOUN JAESTENIbHOCTU. DTa IESITEIbHOCTD JIEKUT
B OCHOBE TI03HABaTEIbLHOTO MHTEpEca peOeHKa, SIBISETCS 3aJI0TOM YMEHUS MJIaHUPOBATh
TMo0BIe ACHCTBUS U BAXKHBIM YCIIOBUEM YCIICIIHOM peanu3anuu uaeu. Jlrooble n3MeHeHus
COBPEMEHHOI'0 O0OIlleCTBa CBSI3aHbl C MPOEKTAaMU M HCCIEAOBAHUSIMU — B HayKe,
TBOpUECTBE, OM3HEce, 00IIeCTBEHHON XKU3HU. [109TOMY Ba)KHBIM 3JIEMEHTOM Pa3BUTHS
JUYHOCTU oOyuaromierocst sBisercss (OPMUPOBAHHE OCHOBHBIX HABBIKOB IPOEKTHO-
UCCJIEA0BATEIBCKON IEATEIIBHOCTH.

[Iporpammoii npeaycMoTpeHO (POPMUPOBAHUE COBPEMEHHOIO TEOPETUYECKOIO
YpOBHS 3HAaHUW, a TaKkKe W TMPAKTHUYECKOro OmbiTa paboTel ¢ JabopaTOpPHBIM
o00OpyZOBaHNEM, OBIIAJICHUE MPHEMaMHU HCCIEI0BATEIbCKON AESITEIIbHOCTH. MeTO bl
opraHu3anuu  oOpa3oBaTENbHOM W  HAYyYHO-UCCIIEIOBATEIBCKON  JEATEIbHOCTH
npenycMaTpuBaloT (HOPMHPOBAHHE Y OOY4YAIOMIMXCS HECTAaHJAPTHOTO TBOPUYECKOTO
MBIIIJICHUS, CBOOOII CAMOBBIPAKEHUS M MHJIUBUIYATbHOCTHU CY>KJICHUH.

Jlist mojmHOro yd4eTa MOTPEOHOCTEH ydalluxcs B TPOrpaMMme HCHOIb3yeTcs
muddepeHMpOBaHHBIA MOAXOMA, YTO CTUMYJIUPYET Yy4Yallerocs K YBEIUYCHHUIO
MOTPeOHOCTH B MHIWBUAYAJIbHOM, NHTEJUICKTYaIbHON U MMO3HABATENbHON JIESITENbHOCTH
Y pa3BUTHIO HAYYHO-UCCIIEI0BATENbCKUX HABBIKOB. [IporpamMmma ctaneT BocTpeOOBaHHOM
B IEPBYI OYepeAb UIKOJIBHUKAMH, KOTOPbIE MMEKT CTOMKMM HWHTEpPEC U
COOTBETCTBYIOILIYIO MOTHUBALIMIO K U3yYEHUIO IPEIMETOB €CTECTBEHHO-HAYYHOT' O LIUKJIA,
€CTECTBEHHBIM HayKaM U TEXHOJOTHUSM.

B nozpocTkoBOM BO3pacTe ydalirecs NposiBISIOT CBOIO 3aMHTEPECOBAHHOCTh B TOM
WIM WHOW 00NacTH 3HAHWA, HAYYHOM HANPABICHUH WM MPOPECCUOHATBHON
AesTenbHOCTH. TakuM 00pa3oM MNPOUCXOAMT (POPMUPOBAHHME TIO3HABATEIHHONH U
npo(hecCHOHATBPHONW COCTABISIONIEH JTUYHOCTH, IMOMOTAaeT y4yalleMycsi B OINpeaeTeHUH
OyZay1Iero )U3HEHHOTO MYTH U B IPO()ECCHOHAIBLHOM BBIOOPE MOCIIE OKOHYAHUS IIKOJBI.
[Tono6HOrO poja 3aMHTEPECOBAHHOCTD CTUMYJIMPYET IMOCTOSIHHOE JKEJIAaHUE IIKOJIbHUKA
K II03HAHUIO HOBOT'O, PACIIMPEHUIO U YIiayOJEHUI0 COOTBETCTBYIOIIMX 3HAHUU, U



MOJIYYCHHIO HOBBIX B TOM YHCJIE MPAKTUYECKUX HABBIKOB, a TaKXE MOTHBHPYET
y4aierocs Ha npodOopueHTaIHIO.

[Iporpamma HareneHa Ha TOMOIb, PEOSCHKY B OCBOCHHHM OCHOB OpTaHW3AIMH U
OCYILIECTBJICHHUSI COOCTBEHHON MPOEKTHO-UCCIIEIOBATENBLCKOM NEATEIHHOCTH, a TAaKXKe B
MPUOOPETCHHM  HEOOXOMWMOTO  OMbITa IS pabOThl  HAJ  WHIUBUIYaTbHBIM
MCCJICIOBAHUEM WM TPOEKTOM. [IporpaMma moMoKeT MIKOJIBHUKY B 0oJiee TIyOOKOM
M3YYCHUH MHTEPECYIOMEH ero 00JIacTH €CTECTBEHHBIX HAyK, a TaK)Ke B MPUOOpETEHUN
BaXHBIX COIIMAJIBHBIX HABBIKOB, HEOOXOMMMBIX IS MPOAYKTHBHOW COIMATH3AlNA U
(dbopMHUpOBaHUS TPAXKTAHCKOHN TTO3UITUU:

— HaBBIKA CaMOCTOSTEIBHOTO PEIICHUS aKTyaJbHbIX HCCIEAOBATCIBCKUX WIIN
NPAKTHYCCKUX 3aj]ad, BKIIOYAIOMIET0 B ce0sd yMEHHE BHJCTh W aHAIM3UPOBATH
npoOJIeMbl, HYXKJAIONIUMECSd B PCIICHUH, YyMEHHE JIeTajJbHO MpopadaThiBaTh W
peaNM30BBIBaTh CIIOCOOBI pA0OTHI C HUMH, YMEHHUE IJIAHUPOBATh COOCTBEHHYIO PabOTy H
CaMOCTOSTEILHO KOHTPOJIMPOBATH CBOE IIPOJIBIKEHUE K JKEIAEMOMY PE3yNIbTaTy;

— HaBbIKa TCHEPUPOBAaHHMS M O(QOPMIICHHS COOCTBCHHBIX HJCH, OOJICUCHUS WX B
yIoOHYI0 Ui pacpocTpaHeHus Gopmy;

— - HaBBIKA YBAXXUTEIIBHOT'O OTHOIICHUS K Yy KMM B3TJI1aM U UesM, 0(pOpPMIICHHBIM
B paboTax JApyrux JIOJel, JPYyrux aBTOPOB — BIAJENBIEB HHTEIUIEKTYaIbHON
COOCTBEHHOCTH;

— HaBblKa  NYOJMYHOTO  BBICTYIUIGHMS  mepen  OONbIIOW  aydUTOpHEH,
apryMEHTHUPOBAaHMS W OTCTAaWBAaHHS CBOEW TOYKH 3pEHHUS, OTBETOB HA BOIMPOCHI
CBEPCTHHKOB U B3POCIBIX, YOSK/ICHUS APYTUX B CBOEH MpPaBOTE, MPOJBIKEHUSI CBOUX
UaeH;

— HaBblKa palbOTBHl CO CIENUATU3UPOBAHHBIMH KOMIBIOTEPHBIMH TIPOrpaMMaMH,
7a00paTOpHBIM  000pYAOBaHWEM, TEXHHUYECKHUMH YCTPONCTBAMH, OHOIMOTCUHBIMU
dboHIaMH W HHBIMH pecypcaMH, C KOTOPBIMH MOXET OBITh CBsSi3aHA TMPOEKTHO-
MCCJIeI0BATEIbCKAS IESITEIbHOCTD IIKOJIbHUKA.

Kpome Toro, pabora MmIKOJBbHWUKA HaJ MPOCKTOM WM HCCIEIOBaHUEM OyaeT
CIIOCOOCTBOBATH U PA3BUTHUIO €T0 aJICKBATHON CaMOOIICHKH.

BapuauTtsl peannzauuu nporpaMmmsl M GopMbl IPOBEACHUS 3aAHATHM.

JlanHast mporpamMma paccuuTaHa Ha paboOTy CO MIKOJIbHUKaMH 5-9 Ki1accos.
[legarory BaykHee aKIIEHTUPOBATh CBO€ BHUMAaHHUE HE CTOJIBKO HA Ka4eCTBE pe3ysIbTaTa
MPOEKTa WM MCCIIEIOBAHUSA, CKOJIBKO Ha TOM, YTOOBI YUAIIHICS MOIydasl 3HAHUS B TOM
YHCJIC W Yepe3 BHITTOJIHCHUE MPAKTHYECKOTO 3a/IaHMsI, A€l BEIBOJIBI M YMO3AKITIOUCHUS
HA OCHOBAaHMHM CBOETO WCCICOBAHUS, YUYWJICS CpPaBHUBATH €ro pe3yibTaThl C
TEOPETUYECKUM MATEPUATIOM M UCCIEAOBAHUSAMU JPYTHX MIKOJIHHUKOB. Takum 00pa3om,
IITKOJIBHUK OCBOUT OCHOBBI MTPOCKTHO-UCCIICIOBATEIBCKON NEATETPHOCTA U IPHOOPETET
HABBIK KPUTUYECKOTO OTHOIIEHUS K MaTepuay.



[Iporpamma pa3zbuta Ha MOAYJIHM, KOTOpPbIE MOTYT OBITh MCHOJIb30BaHbI JHOO
yacTM4HO, JHO0 mnonHocThio. Tak Moaynap «Kak JKMBOTHbIE M  pacTeHUs
pUCIOCa0INBAIOTCS» (IBOJIIOIIMOHHASA SKOJIOTHA) Mpeanoiaraercs s U3y4eHus B S5
wim 6 kiacce B TeyeHue ogHoro roxa (34 waca B rox). Moaymu «OCHOBBI
pactenueBoacTBay U «buorexHomorus» paccuutaHbl Ha 68 YacoB M MOTYT OBITh
peanu3oBaHbl B TeUeHUH 2-X JieT (1mo 34 Jaca B roj) wiu B TeueHuu 1 roga (68 yacosB B
ron). Bo BTopom ciyudae BO3MOXHO MpoXoxiaeHHEe o0oux Moayneil («OCHOBBI
pacTeHueBoACTBay B 7 wiH § kiacce, «buotexnonorun» B 7 unu 8 kiacce). AHaJIOTUYHO
Moy «MoNeKyJIsipHbIe OCHOBBI (PU3UOJNIOTUU U papMakosorun» U «MoneKkyIspHbIe
OCHOBBI CEJIEKLIUMY PACCUUTAHBI HA 68 YaCOB U MOT'YT OBITh PEaJIM30BaHbl B TEUCHUH 2-
x net (1o 34 yaca B roa) win B TeueHun 1 roxa (68 dacoB B roa). Bo BTopom ciydae
BO3MOXKHO MPOXOXKIAeHUE 000ux moayieil («MosekynspHble OCHOBBI CENEKIUU» B &
kiacce, «MoseKyIsspHble OCHOBBI (PU3HUOJIOTUH U (hapMaKoJIOrun» B 9 Kiacce).

MOXXHO pEeKOMEHJ0BaTh MCIMOIb30BaTh Moaynu «Kak >KMBOTHbIE W pacTeHUs
npucrnocabnuBarorcs», «OCHOBBI  PacTEHUEBOACTBaY», «MOJIEKYIsipHbIE OCHOBBI
CEJICKIIMU» B KaUeCTBE HEMPEPHIBHOTO 00pa3oBarenbHOro nukia (5-9 knacc no 1 yacy B
HEJeN0) g KIAcCOB arpoOMOTEXHOJIOrMYEeCKor HampaBieHHOCTH. Moaynn «Kaxk
KUBOTHBIE M pPACTEHHUs MpuUcIocabiuBaroTcs», «buorexnonorun» u «MojeKynspHbIe
OCHOBBI (DU3HOJOTUU U (PapMaKOJIOTUM» B Ka4eCTBE HEMPEPHIBHOIO 0OPA30BATEIHHOTO
mukiaa (5-9 kimacc mo 1 wacy B HeAen) A KIACCOB OMOTEXHOJIOTMUECKOTO WIIH
MEIULIUHCKOTO HANPaBICHUM.

B3aumocBsizb ¢ mporpamMmmMoi BocnuTaHusi. [Iporpamma Kypca BHEYPOUYHOM
JESTENBHOCTH pa3paboTaHa € Yy4YEeTOM PEKOMEHIAlUi TPUMEPHON MPOTpaMMBbI
BOCHHUTAHUS, YIUTHIBAET IICUXOJIOTO-TI€IarOTMYeCKre OCOOCHHOCTH JJAHHBIX BO3PACTHBIX
KaTeropui. ITo MO3BOJISIET HAa MPAKTUKE COCAMHHUTH OOYYAIONIYyI0 M BOCHUTATEIbHYIO
NEeATENbHOCTD Ie1arora, OpUEHTUPOBATh €€ HE TOJIbKO HAa MHTEJUJIEKTYallbHOE, HO U Ha
HPaBCTBEHHOE, COI[MAJIbHOE pa3BUTHE peOeHKa. ITO MPOSBIAETCS:

— B NPUOPUTETE JTUYHOCTHBIX PE3YyJbTATOB PEANM3allMi MPOrpaMMbl BHEYPOUYHOI
JEeSATENBHOCTH, HALIEIIIUX CBOE OTPAXKEHNE U KOHKPETU3ALUIO B IPUMEPHON ITporpamme
BOCIIUTaHMS;

— B BO3MOXHOCTH KOMIUIEKTOBAHUSI PAa3HOBO3PACTHBIX TPYIN ISl OpraHU3aluu
npo(OPUEHTAIIMOHHON  JEATENbHOCTH  IIKOJBHUKOB, BOCIHUTATEIbHOE 3HAUYCHHE
KOTOPBIX OTMEYAETCS B MPUMEPHOM MporpaMMe BOCITUTAHUS,

— B UHTEPAKTUBHBIX (QopMax 3aHATUH IS [IKOJIBHUKOB, OOECICYMBAIOIIUX
OOJBIIYI0O WX BOBJICYEHHOCTh B COBMECTHYIO C TMEJAaroroM M JApPYrUMH JETbMHU
JEeSATENBHOCTD U BO3MOKHOCTh 00pa30BaHMs HA €€ OCHOBE JETCKO-B3POCIbIX OOITHOCTEH,
KJIIIOUEBOE 3HAUYEHHE KOTOPHIX IS BOCHUTAHMUS TOJUYEPKUBACTCS MNPUMEPHOM
MpOrpaMMON BOCITUTAHUS.



Oco0enHoCcTH PpadOTHI YUHTE/Is 110 IPpOrpamMMme. 3a/1a4a YUYUTENS COCTOUT B TOM,
4TOOBl  COMPOBOXKAATh MpoLecc Npo(ecCHOHATBHOW OpPUEHTAUMHU  IIKOJIbHHKA,
packpbIBasi NOTEHIMAJ KaXKIAOr0 4epe3 BOBJIECUEHUE B MHOIOOOpAa3HYIO AESTEIbHOCTD,
OpraHU30BaHHYIO B pa3HbIX (hopmax. [Ipu 3ToM pe3ynbraTomM pabOThl YUUTENS B IEPBYIO
ouepeib SBISIETCS JIMYHOCTHOE pa3BUTHE Yydyallerocs. JIMYHOCTHBIX pe3yJbTaToB
YUUTEIb MOXET JOCTUYb, yBJIEKash YYEHHMKAa COBMECTHOM M HHTEpPECHOM MM 000uM
NEeSTENbHOCTBIO,  YCTAHaBIMBasE  BO  BpeMs  3aHIATHM  J10OpOXKeNaTelabHYIO,
MOJJIEP>KUBAIOLTYIO aTMOC(EPY, HACKIIIAs 3aHATHS [IEHHOCTHBIM COJIEpKaHUEM.

[IpumepHas cxema MpoBeACHU 3aHATUH 110 TPOTPAMME:

1. OOBscCHEHHE TEOPETUYECKOIO MaTeprala 1o TeME.

2. lloaroToBka K OHKCIEPUMEHTAIBHOMY 3aHATHIO, OOCYXJEHHE OOBEKTOB IS
NPAKTUYECKOTO 3aHSITHS.

3. IlpoBeneHue NPaKTUUYECKOIO 3aHATHSI — OCHOBHAS 33Ja4a OCBOCHUE METO0JIOTUN
JAHHOTO PKCIIEPUMEHTA.

4. Tlo OKOHYaHUW TMPEIOKUTH JIETAM, KOTOpPBhIE€ 3aMHTEPECOBAIUCH JIAHHBIM
HKCIEPUMEHTOM, Pa3BUTh €r0 B UCCIENOBATENbCKUM NMPOEKT. JlJig 3TOro HE00XOAMMO
o0CyIuTh OOBEKTHI, KOTOpbIE YUYEHUK OyAeT HuccleoBaTh, COCTAaBUTh IIJIaH
HKCIEPUMEHTA.

5. IloMoub yueHHKY IPOaHATU3UPOBAThH PE3YIbTATHI IKCIIEPUMEHTA.

OneHuTh pe3ysbTaThl MPOEKTHO-UCCIIENOBATEIBCKON NEATEIbHOCTH IIKOJIBHUKOB
MOKHO B IIpolLlecce 3allluThl MMM CBOMX paboOT B paMKaxX IIKOJIbHOM HaydHO-
paKTUYECKOM KOoH(pepeHuH.

IIVTIAHUPYEMBIE PE3YJIBTATHBI
OCBOEHU S KYPCA BHEYPOUHOMH JEATEJBHOCTH

3aHdATHS B paMKaxX NpOrpaMMbl HampaBieHbl Ha OOecredeHue TOCTHKEHUS
IKOJIbHUKAMHU  CHEAYIOIIMX  JUYHOCTHBIX, METalpeIMETHBIX H  MPEIMETHBIX
00pa3oBaTENbHBIX PE3YyJIbTATOB.

JINYHOCTHBIE Pe3yJIbTaThl:

B cghepe epadsxcoanckoeo eocnumanusi: TOTOBHOCTH K KOHCTPYKTHBHOM
COBMECTHOM JIESITEIbHOCTH MPU BBINOJIHEHUHU UCCIIEAOBAHUM U MMPOEKTOB, CTPEMIIEHUE K
B3aHMMONIOHMMAaHUIO U B3aUMOTIOMOUIH.

B cgpepe nampuomuueckozo socnumanus; OTHOUIEHUE K OMOJIOTUN KaK K BaKHOU
COCTaBJISIIOIIEN KYJBTYpPbI, TOPAOCTh 3@ BKJIAJ POCCUMCKHX M COBETCKHX YUYEHBIX B
pa3BUTHE MUPOBOM OMOJIOTUYECKON HAYKH.

B cgepe oyxosno-upascmeennoco eocnumaHus: TOTOBHOCTh  OILIGHUBATh
MOBEJICHUE M IIOCTYIIKM C TO3WIMUM HPABCTBEHHBIX HOPM M HOPM 3KOJIOTHYECKOU
KYJIbTYpBI; IOHUMaHUE 3HAYUMOCTH HPAaBCTBEHHOT'O ACIIEKTA JAEATEIbHOCTH YEJIOBEKA B
MEJIUIIMHE U OMOJIOTUH.

B cgepe scmemuueckoco e6ocnumanus: TOHUMAaHUE pOJAU  OWUOJIOTUU B



(GopMUPOBAHUY ICTETHUECKOHN KYIbTYPHI TUIHOCTH.

B cghepe qusuueckoco eocnumanus, Gopmuposanusi Kyiemypvl 300p06bs U
IMOYUOHANLHO20 01a20N0NYyYUsl: OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0POBBIO H
YCTaHOBKA Ha 3/I0pPOBBIi 00pa3 )KU3HM (30pOBOE MUTAHKE, COOTIOACHIE TUTHEHUIECKIX
MPaBWI U HOPM, COATAaHCUPOBAHHBIN PEXKUM 3aHITHIA U OTJBIXA, PETYIsApHas PU3nIecKas
aKTUBHOCTH); OCO3HAHUE MOCIEACTBII U HETPUSATHE BPEAHBIX IPUBBIYEK (yOTpeOIcHNe
aJKOroJisi, HAapKOTHUKOB, KypeHHE) U HUHBbIX (opMm Bpena misd (PUINYECKOTO W
MICUXUYECKOTO 3/IOPOBBS; COONIIOJIEHHE TMPaBUI OE30MacHOCTH, B TOM YHWCJE HABBIKU
0e30MacHOro MOBEACHUS B MPUPOIHON cpefie; CPOPMUPOBAHHOCTH HAaBBIKA PEQIICKCHH,
yIpaBjieHne COOCTBEHHBIM SMOIIMOHAIBHBIM COCTOSTHHEM.

B cgpepe mpyoosozo eocnumanus: aKTUBHOE y4acTHE B PEIICHUU MPAKTUYCCKUX
3ama4 (B paMKax CEMbH, IIKOJBI, TOPOJa, Kpas) OMOIOTHYECKON U DKOJIOTHYECKOM
HaNpaBJICHHOCTH, MHTEPEC K MPAKTUYECKOMY H3y4eHUIO0 Tpodeccuii, CBSI3aHHBIX C
Ouooruei.

B cgpepe sKkonoeuueckoco  eocnumawnus:  OpPHEHTAllMs HA  TPUMEHEHUE
OHMOJIOrMUECKUX 3HAHUH MPH PEIICHUH 3a/1a4 B 00J1aCTH OKPYIKAIOIIEH Cpe/Ibl; OCO3HAHUE
AKOJIOTUYECKUX MPOOJIEM H IMyTeH MX PEIICHHS; TOTOBHOCTh K YYaCTHIO B TIPAKTHYECKOM
JESITeTLHOCTH YKOJIOTUIECKON HAITPABICHHOCTH.

B cgepe nonumanus yemmocmu HayuHoeo NO3HAHUA: OPUEHTALUS HA
COBPEMEHHYIO CHCTEMY Hay4HBIX MpEICTaBIeHUH 00 OCHOBHBIX OHMOJIOTHYECKUX
3aKOHOMEPHOCTSIX, B3aMMOCBS3IX YeJOBEKa C MPUPOAHONW M COIUATBHONU CPEloi;

NOHUMAaHHE POJIM OMOJOTHYECKON HayKu B (POPMUPOBAHUHM HAYUYHOTO MHUPOBO33PEHUS;
pa3BUTHE HAYYHOH JFOOO3HATENBHOCTH, MHTEpeca K OMOJOTMYEeCcKOM HayKe, HaBBIKOB
UCCJIE0BATEIBCKON JIEATEIIBHOCTH.

B cgepe acanmayuu x usmeHAOUWUMCA YCIO0BUAM COYUATLHOU U HPUPOOHOLL
cpeobl:  aZieKBaTHas OIICHKA W3MEHSIONIMXCA  YCIOBUW; TPUHATHE PEIICHUS
(MHAMBUyaTbHOE, B TPYMIE) B HU3MEHSIOIIMXCS YCIOBHSX HAa OCHOBAaHMM aHAJIN3a
Ouonornyeckoil MHPpopMaIny; MIIaHUPOBAHNE JNEUCTBUA B HOBOW  CHUTyaluu
Ha OCHOBAHHMH 3HAHUHN OMOJIOTUYECKUX 3aKOHOMEPHOCTEH.

MeTtanpeaMeTrHbie pe3y/ibTaThbl:

B cipepe osnaoenus ynusepcanohvimu yueOHbiMU HOZHABAMENbHIMU OCUCTNBUAMU
ba3oBble JIOTUYECKHE ICUCTBUS:
® BBHIIBISATh U XapaKTepHU30BaTh CYIIECTBEHHbIE NPU3HAKKM OHOJOTHMUYECKUX
00BEKTOB (SIBIICHUN);

® YCTaHABJIMBATh CYIIECTBEHHBIH TMPHU3HAK KiIacCHUPUKAMK  OHOJIOTHICCKHX
00BEKTOB (SBJICHHMH, TPOIIECCOB), OCHOBAHHUS i1 OOOOIIEHWS W CpPaBHCHHS,
KPHUTEPUH IPOBOIUMOI'0 aHAJIM3a;

e ¢ y4éTOM IPEIOKCHHON OMOJIOTMYECKOMN 3a/1aud BBISBIISATH 3aKOHOMEPHOCTH U
MIPOTHBOPEYMS B pacCMaTpuBacMbIX (akTaX W HAOIIOJACHUAX; IpejaraTh
KPUTEPUH JIJIS BBISBJICHHUS 3aKOHOMEPHOCTEH 1 MMPOTHUBOPCUHIA;

e BBIIBIATH JeuIuThl HHGOPMAIUH, JAaHHBIX, HEOOXOMUMBIX [IJI PEIICHUS
MOCTaBJICHHOM 3a/1a4M;



BBISIBJISATh TPUYMHHO-CJICACTBCHHBIC CBSI3W TPU HW3YYCHUU OMOJOTHUYECKHUX
SBIICHUA W TIPOIIECCOB; JENaTh BBIBOABI C HCIOJB30BAHMEM JICTyKTUBHBIX WU
WHIYKTUBHBIX YMO3aKIIFOUCHHUHA, YMO3aKIIOUCHUN 10 aHAJIOTHH, (POpMyIHpOBaTh
THUIIOTE3BI O B3aUMOCBSI3SX;

CaMOCTOSITEJIbHO BbIOMpATh Croco0 peuieHus y4eOHOW OMOJIOrMYecKoi 3aadu
(cpaBHUBATh HECKOJIBKO BapUAHTOB pPEIICHUS, BHIOUpATh HauboJiee MOIXO I
C yU4€TOM CaMOCTOSATEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrIe HcClIeA0BATEILCKUE ACHUCTBUS:

MCTIONB30BaTh BOMPOCHI KaK MCCIEI0BATEIBCKII HHCTPYMEHT MTO3HAHMS;
dopMynupoBaTh BOMPOCH, (UKCHUPYIOIIHNE pPa3pblB  MEXIYy peajbHBIM U
KENATeIIbHBIM ~ COCTOSITHUEM  CHUTyallMd, OOBEKTa, U  CaMOCTOSITEIIbHO
yCTaHaBJIMBATh KCKOMOE M JAHHOE;

dopmMupoBaTh  THNOTE3y 00  HCTUHHOCTH  COOCTBEHHBIX  CYXKICHH,
apryMEHTUPOBATh CBOIO MO3HIINIO, MHEHUE;

MPOBOJIUTH MO CAMOCTOSTEIHPHO COCTABIICHHOMY TUIaHY HAOJIO/ICHNE, HECIOXKHBIN
OMOJIOTMUECKUN JKCIIEPUMEHT, HEOOJBIIOE WCCIEIOBAHNE IO YCTaHOBJICHUIO
0COOEHHOCTEN OMOJIOrMUecKoro 00beKTa (Tporecca) U3ydeHus,
NPUYINHHO-CJICJICTBEHHBIX CBSI3ed W 3aBUCHUMOCTEH OHMOJOTHMUYECKUX OOBEKTOB
MEXTy COOOM;

OIICHMBAaTh HAa MPUMEHHMOCTb U JOCTOBEPHOCTh MH(POPMAIIHIO, TIOJYYCHHYIO B
X0JI¢ HaOJIFOICHNUS M SKCIICPUMECHTA;

CaMOCTOSATEILHO (OPMYITHUPOBATh OO0OOIIEHUS M BBIBOABI [0 PE3yJIbTaTaM
IIPOBEIEHHOTO HAOJIOJCHMS, SKCIEPUMEHTA, BJIAJICTh WHCTPYMEHTAMH OICHKH
JIOCTOBEPHOCTH TOJIYYCHHBIX BBIBOJIOB M O00OIICHUI;

IIPOTHO3UPOBATHh BO3MOKHOE JaJIbHEHIIICE Pa3BUTHE OMOJIOTHYSCKHUX TIPOIIECCOB U
UX MOCJCACTBUSA B aHAJOTHYHBIX MJIM CXOJHBIX CHTYAllUsAX, a TAK)KE BBIJIBUIaTh
IIPEIOIOXKEHUSA 00 UX Pa3BUTHUH B HOBBIX YCIIOBHSX U KOHTEKCTaX.

Pabora ¢ uHDOpMaLMEn:

NPUMEHSTH Pa3InNYHbIe METO/Ibl, HHCTPYMEHTHI U 3aIPOCHI MPU TTOUCKE U OTOOpE
Ouonornyeckoil WH(OpPMAIMKM WM JAaHHBIX U3 HUCTOYHHUKOB C Y4ETOM
IPEIOKEHHON yaeOHOM OMOIOTHYeCKOM 3a/1auu;

BBIOMpATh,  AHAIU3UPOBATH, CHUCTEMATHU3HPOBATH W  HHTEPIPETUPOBATH
Ononornyeckyro nH(GpOpMAIUIO PA3TUIHBIX BUOB U (POPM MIPEACTABICHHUS,
HAXOJUTh CXOJHBIC apPTYMEHTHI (TTOATBEPKIAIONINE WIIH ONMPOBEPTAONINE OHY U
Ty K€ UJICI0, BEPCHUIO) B PA3TMYHBIX HHPOPMAIIMOHHBIX NCTOYHUKAX;
CaMOCTOSATEILHO BBIOUPATh ONTUMANBLHYIO (hOpMy TIpeicTaBieHrus HHPOpMauu
WLTIOCTPUPOBATH PENIaeMbIe 3314l HECIIO)KHBIMU CXeMaMHU, TuarpaMMamMu, HHOU
rpadukoil 1 UX KOMOUHAIUSIMU;

OIICHWBATh HANEKHOCTh OMOJNIOTMYECKOW WHGOpPMAIIMM 10  KPUTEPHUSIM,
MIPEITOKEHHBIM YUUTEIIEM WITH CPOPMYIHPOBAHHBIM CAMOCTOSTEIHHO;
3alIOMUHATh U CHCTEMATU3UPOBATH OMOJIOTUIECKYIO MH(POPMAITHIO.

B cghepe osnaoenus ynusepcanvuvimu yueOHbIMU KOMMYHUKAMUBHBIMU OCUCTNEUIMU
Oomrenue:



BOCHPHUHHUMATh U (POPMYJIUPOBATH CYXACHHS, BbIPAXKATh IMOLIMH B MPOLECCE
BBINIOJTHEHUS IPAKTUYECKUX U JTA0OPATOPHBIX padoT;

BbIpaXkaTh ce0s (CBOIO TOUKY 3PEHMSI) B YCTHBIX U TUCbMEHHBIX TEKCTAX;
pacno3HaBaTh HeBepOaJbHBIE CpEACTBA OOUIEHUS, MOHUMAaTh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, 3HAaTh M pACIO3HABATh MPEANOCHUIKM KOHMIMKTHBIX
CUTYallUi U cMATYaTh KOH(QIUKTHI, BECTH MEPETOBOPHI;

NOHMMATh HAMEPEHUS JPYTUX, MPOSBIATh YBAKUTEIBHOE OTHOILIEHUE K
co0eceTHUKY U B KOPPEKTHOU (popme (HopMyIrpoBaTh CBOU BO3PAKEHUS;

B XOZI€ iMajora u/uim JUCKYCCHUHU 33J1aBaTh BOIIPOCHI 10 CYLIECTBY 00CYKAaeMOMN
OMOJOTMYECKOM TeMbl U BBICKA3bIBaTh WJIE€W, HAIICJIEHHbIE HA pelIeHUe
OMOJIOrMUYeCcKO 3aauu U MOAAEp KaHNUE 0JIaroKenaTelbHOCTH OOIIEHNUS;
COIMOCTABJISITh CBOM CYXKICHHUS C CYXACHHSIMHU JPYTUX YUYaCTHUKOB JIMAJora,
O0OHapy’KHUBATh PA3JIMYUA U CXOJCTBO MO3UIUH;

nyOJIMYHO MPENCTaBIATh PE3YJbTAThl BBIMOIHEHHOTO OMOJIOIMYECKOro OIbITA
(9KCTIEpUMEHTA, UCCIEAOBAHMS, POEKTA);

CaMOCTOATCIBHO BBI6I/IpaTB (bOpMaT BBICTYIUICHUA C y‘IéTOM 3a/1a4 MMPC3CHTAINN U
ocoOeHHOCTEM ayauTopunn U B COOTBCTCTBHH C HHUM COCTaBJIATH YCTHBIC H
IMNCBMCHHBIC TCKCTHI C UCITOJIB30BAHNEM UJIIFOCTPATUBHBIX MAaTCPHUAJIOB.

CoBMecTHAs AeATEIbHOCTD (COTPYIHUYECTBO):

NOHUMAaTh M MCIOJIb30BATh NPEUMYIIECTBA KOMAHIHONW W WHIUBUIYAJTIBHOU
paboThl TPHU PElIEHWH KOHKPETHOW OMOJIOrMYecKoi MpoOiieMbl, 000CHOBBIBAThH
HEOOXOIMMOCTh MPUMEHEHHUS TPYMIOBBIX (HOPM B3aUMOJIECUCTBUS MPHU PEIICHUU
MOCTaBJIEHHON y4eOHOM 3aa4H;

IPUHUMAThH L€ COBMECTHOM NEATEIbHOCTH, KOJUIEKTUBHO CTPOUTH AEHCTBHS 10
e€ JOCTIKEHUIO: pacTpeessiTh PO, JOTOBapUBATHCS, OOCYXKAATh MPOIECC U
pE3yNIbTaT COBMECTHOM PabOTHI;

yMeTh 0000IIaTh MHEHHUS HECKOJIbKUX JIIOJIEH, TMPOSIBISTH TOTOBHOCTH
PYKOBOJUTD, BBITIOIHATH MOPYYEHHUS], TOAUUHSITHCS;

IUTAHUPOBATh OPraHU3allMI0 COBMECTHOW pabOThI, OMpENEeisTh CBOIO poOJib (C
y4€TOM NPEANOYTEHHH U BO3MOKHOCTEH BCEX YYaCTHHUKOB B3aWMOJICHUCTBUS),
pacrpenensaTh 3aJayd MEXAy YJeHaMH KOMaHJbl, Y4aCTBOBAaTb B TIPYIIIOBBIX
dbopmax paboTsl (00CYXIeHHSI, 0OMEH MHEHUSMH, MO3TOBBIC IITYPMbI 1 HHBIC);
BBITIOJHSTH CBOIO YaCTh paOOTHI, IOCTUTATh KAYECTBEHHOT'O PE3YJIbTAaTa IO CBOEMY
HAIPaBJICHUIO U KOOPAUHUPOBATH CBOU JIEUCTBUS C IPYTUMHU YJIE€HAMHU KOMaH/IbI;
OIICHMBATh KA4eCTBO CBOETO BKJIaJa B OOMUNA NPOAYKT TO KPUTEPHSM,
CaMOCTOATENFHO  CHOPMYJIMPOBAHHBIM  yYaCTHUKAMH  B3aWMOJICHCTBHS,
CpaBHUBATh PE3YIbTAThl C UCXOIHOM 3a7a4eil U BKIJIAJl Ka)KJIOTO WieHa KOMaH bl B
JOCTIKEHUE PEe3yJdbTaTOB, pa3NeNsaTh cPepy OTBETCTBEHHOCTH M MPOSIBISITH
TOTOBHOCTH K MPEIOCTABICHUIO OTYETA MEPE TPYIIION;

OBJIQJIETh CHCTEMOU YHUBEPCAJIbHBIX KOMMYHHMKATUBHBIX JEHCTBHI, KOTOpas
obecrnieunBaeT C(HOPMUPOBAHHOCTh COLMAJIBHBIX HABBIKOB U 3MOIMOHAIBHOTO
MHTEJUIEKTA IKOJbHUKOB.

B cgepe osnadenus ynusepcanvHviMu yueOHbIMU pe2YIAMUBHLIMU  OeUCTBUIMU.



CamMoopragusaiysi:

BBISIBIIATH TPOOJIEMBI I PEIICHUS B KU3HEHHBIX W YYEOHBIX CHUTYaIUsX,
MCTIONB3Ys OMOIOTUYECKUE 3HAHUS;

OPUEHTHUPOBATHCS B PA3IUUYHBIX MMOAX0IaX MPUHATHS PEIICHUH (MHANBUIYAIbHOE,
NPHUHSITHE PENICHUS B TPYIIE, IPUHATHE PEIICHUI TPYIION);

CaMOCTOSITETTFHO COCTABJIATH ANTOPUTM pEIICHHUsA 3adadd (WU €ro 4YacTh),
BBIOMpATh Croco0 pelreHuss ydyeOHOM OWONOTrMYecKOW 3aJadu C  y4E€TOM
UMEIOIINXCS PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
IpejaracMble BapUaHThl PELICHUN;

COCTaBJATh IUIAH JACWCTBHK (TUIaH pealn3alud HAaMEYeHHOTO aJrOpUTMa
peleHus), KOPPEeKTHPOBATh MPEAJIOKEHHBIH aNropuT™M C Y4YETOM TOTyYEHUS
HOBBIX OMOJIOTUYECKUX 3HAHUN 00 M3ydaeMOM OHOJIOTHYECKOM OOBEKTE;

JieNaTh BEIOOP 1 OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb (pediaekcus):

BJIa/IETh CIIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHUBAILIUU U PEPIICKCHUH;

JlaBaTh a/ICKBATHYIO OLICHKY CUTYallMHU U MpeiaraTh IjiaH €€ U3MEHEHUS;
YUYUTBHIBATH KOHTEKCT U MPEABUAECTh TPYJIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh MPU
perieHnd  y4eOHOM  OMOJIOTMYECKOM 3ajayu, aJanTHpOBaTh pelieHHue K
MEHSIOIIUMCS 00CTOSITENILCTBAM;

OOBSCHATh MPUYMUHBI JOCTHXKEHUS (HEAOCTHXKEHHUS) Pe3yJbTaTOB JIEATeIbHOCTH,
JaBaTh OIIEHKY TPUOOPETEHHOMY ONBITY, YMEThb HAaXOAWTh TIO3UTHBHOE B
IIPOU3OLLIEAIIEN CUTYALINH;

BHOCUTh KOPPEKTHUBHI B JCSATEIBHOCT HAa OCHOBE HOBBIX OOCTOATENBCTB,
WU3MEHMBIINXCS CUTYAIUi, YCTAHOBICHHBIX OMUOOK, BO3HUKIIUX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJIbTATa LIEJIU U YCIOBHUSIM.

9MOHHOH3HBHBII>1 HHTCJIJICKT.

pas3iindaTtb, HA3bIBATb W YIIPABJIATH cOOCTBEHHBIMU SMOINUAMHU KW OSMOIMUAMHU

JPYTHX;
BBIABJIATH U AHAJIM3UPOBATH IIPUINHBL 3MOHI/H\('I;

CTaBUTH ce0sl HA MECTO IPYTOTO YeJIOBEKa, MOHMMATh MOTHUBBI M1 HAMEPECHHUS
ApYyroro;

PETYIHPOBATH CTIOCOO BBIPAKEHUS IMOIIUH.

[Tpunsitue ceds u npyrux;

OCO3HAHHO OTHOCHUTKCS K IPYTOMY YEIIOBEKY, €Tr0 MHCHHIO;

IpU3HABATH CBOE MPABO HA OMIUOKY M TAKOE e MPaBO JIPYroro;

OTKPBITOCTH Ce0€ U APYTUM;

OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIIUPOBATH BCE BOKPYT;

OBJIAJIETh CUCTEMOI YHUBEPCAIBHBIX YUCOHBIX PETYJISITHBHBIX JEHCTBUMN, KOTOPAS
obOecrieunBaeT (HOPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS
MO3UIIMS JIMYHOCTH), M KU3HCHHBIX HABBIKOB JIMYHOCTH (yIpPABIICHHS COOOH,
CaMOJIMCIIMIUINHBI, YCTOMYUBOTO ITOBEICHNUS ).

IIpeaMeTHBIE pe3yJabTaThl OCBOCHHS ITPOTPAMMBI
B no3naBartenbHOM (MHTEIIEKTYalbHOM) cepe:



— NpUOOpETEHHE OMbITAa UCIOIB30BAHUS METOIO0B OHOJIOTMYECKON HAyKH C LIEJbIO
M3y4YeHUsI OMOJOTUYECKUX OOBEKTOB, SIBICHUNM U MPOIECCOB: HAOIOICHUE, OMUCAHMUE,
MIPOBEJICHUE HECIIOKHBIX OMOJIOTMYECKUX OIBITOB M 3KCIIEPUMEHTOB, B TOM YHCIE C
MCIIOJIb30BAaHUEM aHAJIOTOBBIX U LIU(PPOBBIX OMOJIOTMYECKUX PUOOPOB U HHCTPYMEHTOB;

— (opmupoBaHHe yMEHUS UHTETPUPOBATH OMOJIOTMUYECKHE 3HAHUS CO 3HAHUSIMH U3
IpYyruxX y4eOHBIX MpeaMeToB ((pU3HKU, XUMHUH, reorpaduu, UCTOPUHU, OOLIECTBO3HAHUS
UT. 1.);

— ¢opMupoBaHuEe yMEHUN peniaTh y4eOHbIC 3aauyu OMOJIOTHYECKOTO COJEpPKAHUS,
BBISBJISTh  NPUYUHHO-CIICJICTBCHHBIE  CBS3M,  IPOBOJUTH  KAYeCTBCHHBIE U
KOJINYECTBEHHBIE PACUETHI, IeJIaTh BEIBOJIBI HA OCHOBAHUH TIOJYYEHHBIX PE3yIbTaTOB;

— (dopMmupoBaHHE YMEHUS IJIAHHPOBATH y4yeOHOE HCCIEIOBAHUE WM TPOCKTHYIO
paboTy ¢ y4eToM MOCTaBICHHOHN 1eH: (OpMyIUPOBaTh MPOOIEMY, THIIOTE3Y U CTaBUTH
3aJa4d WCCIIECIOBaHMs, BBHIOMpATh aJeKBATHO TIIOCTABICHHOW IE€TM METOMBI, JenaTh
BBIBOJIBI IO PE3YJIFTATaM UCCIICJIOBAHUS I MPOCKTHOM S TeITbHOCTH;

— ¢opMupoBaHHE  UWHTEpeca K  YIUIyOJNEHWUIO  OMOJOTHMYECKHX  3HAHUN
(npennpodunbHas NOATOTOBKA M podeccruoHaIbHasi OpUEeHTAlMsI) U BBIOOPY OUOIOTHH
Kak MpoQHILHOTO TpeIMeTa Ha CTYIICHH CPEHETO IMOJTHOTO 00pa3oBaHus sl OyayIiei
npodeccuoHaIbHOM JesATeIbHOCTH, B 00JAaCTH OWOJOTUH, MEIMIMHBI, 3KOJIOTHH,
NICUXOJIOTUH, BETEPUHAPUH, CEITHCKOTO X035HUCTBA;

— BIIaJIeHUE HaBbIKaMu paboThl Cc  uWHpOpMAIMEl  ecTeCTBEHHO-HAyYHOTO
collep KaHusl, MPEACTABICHHON B pa3HON (QopMe (B BUIE TEKCTa, TAOJUYHBIX JAHHBIX,
cxeM, TpadukoB, auarpamMm, Mojeniel, H300paKeHuil), KPUTUUYECKOTO aHalu3a
MHGOpPMAIINH U OIIEHKU €€ JOCTOBEPHOCTH;

— yMEHHUE HHTETPUPOBATH OMOJIOTMUECKHE 3HAHUS CO 3HAHMSIMHU JIPYTUX Y4EOHBIX
IPEMETOB; MHTEPEC K YIIyOJeHHUI0 OMOJIOTHYSCKUX 3HAHUM U BBIOOPY OHMOJOTHH Kak
npoguIBLHOTO TpeaMeTa Ha YpPOBHE CpeaHero ooOimiero oOpaszoBaHuUs sl Oyaylien
mpoeCCHOHATILHON  JICATEIBHOCTH B 00JIACTH OHOJIOTHM, MEIUIIMHBI, SKOJIOTHH,
BETEPUHAPHH, CEJIBCKOTO XO3SMCTBA, MHUIIEBON MPOMBIIUIEHHOCTH, TICUXOJIOTHH,
HCKYCCTBA, CIIOPTa - UMETh YETKHE MPEJCTABICHUS O MAaTEPUATUCTUUECKON CYITHOCTH
T€HOMOB YKUBBIX OPTaHU3MOB U PETYJISAIUIO UX PaOOTHI;

— 3HAHUE OCHOBHBIX (DAKTOPOB OKpYKAIOIIEH CpEeJbl, BIMUSIONIMX HAa Pa3BUTHE U
CYIIIECTBOBAHUE KUBBIX OPTAaHU3MOB, aIallTalliid K aKTOpaM OKPYKArOIICH Cpebl;

— 3HaHHE OCHOBHBIX MOJXO0J0B OMOTEXHOJOTHH, UCIIOJIB30BAaHUS €€ TOCTHKEHUI B
COBPEMEHHOM >KU3HH YeJIOBEKa, OCOOCHHOCTH MCTOIb30BaHMs KUBBIX OPTaHU3MOB AJIs
MIPOU3BOJICTBEHHBIX HYXK]] YEJIOBEKA;

— 3HAHWE OCHOBHBIX MOJXOJI0B CEICKIIMN U OMOTEXHOJIOTHUHN KYJIbTYPHBIX PACTCHUH,
XapaKTepru30BaTh T'CHETHYECKHM  MOAUGUIIMPOBAHHBIC  PACTCHUS,  OIEPUPOBATH
MOHATUAMHU, THOPUAM3ANWSA, OTHAJCHHAs TUOPHUIW3AIMS, WCKYCCTBEHHBIM OTOOp,
reTeposnc, Tpanchopmalus, MyTareHe3, TeHETHIeCKOe PeIaKTUPOBAHHUE;

— TOHWMAaHWE MOJCKYJISAPHBIX  MEXaHH3MOB  peaJn3alliid  HACJIECICTBCHHOU
uHGOpPMAIUU U YMEHUE CBOOOTHO OTIEPUPOBATH OCHOBHBIMH MOHATHSIMHI MOJICKYJISIPHON



OHOJIOTHH U €€ COBPEMCHHBIX HaHpaBJIeHI/Iﬁ — I'CHOMHUKH, MCTAIrCHOMUKH, ITPOTCOMHKH

— 13HaHHE OCHOBHBIX 3a00JICBaHUM YEJIOBEKA, MEXAaHU3MOB UX Pa3BUTHS, CIIOCOOAX
UX TUATrHOCTUKU U JICUCHUS,

— ¢opMupoBaHUE YMEHHS HCIOJIb30BAaTh MOHSATUUHBINA armapaT U CUMBOJIMYECKUN
S3bIK TE€HETHKH, TPAMOTHOE TPHUMEHEHUE HAyYHBIX TEPMHUHOB, MOHITHH, TEOPHUIA,
3aKOHOB IS OOBSICHCHUS HAOIIOJACMBIX OHOJIOTUYECKUX OOBEKTOB, SBJICHHN H
MIPOIIECCOB, MO3BOJISIONINX 3aJ0KUTh (PYHIAMEHT HAyYHOT'O MUPOBO33PEHUSI.

B nieHHOCTHO-OpUEHTaIMOHHOM cepe:

— 3HAHHUC, YTO IPUMCHCHUC COBPCMCHHBIX TEXHOJIOTUM MOJICKYJ'ISIPHOﬁ OMOJIOruuU
MMO3BOJLICT YCIICHIHO pPCIIaThb TaAKHUC 3HO6OIIH€BHBIC HpO6J’ICMBI, KaK oOXpaHa
Oprxcanmeﬁ Cpcabl, COXpAHCHUC 3JOPOBbS YCITOBCKA, KOHTPOJb U BOCCTAHOBJICHHUC
OKOCHUCTCM.



COJEPKAHUE KYPCA BHEYPOUHOM JEATEJIbHOCTHU

Moayab «Kak :KMBOTHbIC U PACTCHHS NPUCIIOCA0JIUBAIOTCH» (IBOTIOLMOHHAS
3KoJIorus) 5-6 kiaccol (34 yaca)

1. Mput uccneoyem scugvte 06vexkmul (6 yacog)

CBolicTBa M CTpOEHHE MUBBIX OPraHU3MOB (CTpOeHHE KiIeTKu). Bua, ocobp —
OpraHu3M Kak enuHas cuctema. Anantanuu (npucrnocodienus). [lonsitue romeocrasa
®KuBOro opranuzma. Crocoosl ero moaaep>KaHusl.

[lonsiTue BapuaTuBHOCTU Tipu3Haka. MccienoBarenbckue paboTel «Bcee mu
(cuHu1bI, 6€5IKU, Oepe3bl U T.1.) oAuHAKOBbIe? DOTOKBECT.

OrpanudeHuss Mopdoioruyeckux # ¢u3noJorudeckux ananrtamuii. [louemy
OpraHW3Mbl HE CTAHOBSTCA OCECKOHEYHO OOJIBIIMMHU, MaJCHbKUMH, BCESIHBIM.
[TpakTuueckast pabora «CocTapiisieM KHUTY PEKOPIOB PACTCHHUI U KUBOTHBIX HAIIIETO
Kpas».

2. Bauanue oxpyscarowieit cpeowl na rcuevle opeanusmul (12 uacos)

dakTophel OKpYyXaromen cpeapl (a0MOTHYECKHEe, OMOTHYECKHE, aHTPOIOTCHHBIE).
[Ipumepbr  abuoTnueckux (aKTOpPOB, OKa3bIBAOIIUX OCHOBHOE BJIUSHUE Ha
KUZHENCATEIbHOCTh  JKUBBIX  OpPraHW3MOB: TEMIEpaTypa, CBET,  BIAXKHOCTD.
[Ipaktuueckoe 3anstue «l{Ber u Temno» (KyOUKHU JbJa B3BECUTH, MOJIOKUTH B YAIlIKU
[letpu Ha pasHOUBEeTHYIO Oymary, yepe3 30 MHHYT B3BECUTh 3aHOBO — KTO ObICTpee
pactasun). [Ipaktuueckoe 3ansitue «Yto pacTBopsercs B Boje» (3KcrepuMeHT «Kuakui
nom»). IIpaktudeckoe 3anstue «Auddysus BemiecTB B Bojae (pacTBOphI)», «JIBukeHUE
pacTBOpoB MO HBETKY». I[IpakTtnueckoe 3ansatue «Jlex mmaBaeT B Boxe (aicOeprw,
3amep3aHue BogoeMoB)». [Ipaktuueckoe 3anstue «Jleq npu 3aMep3aHUM pACIIUPSIETCS
(pa3pyiieHne KkaMHsl (ITOYBOOOPA30BaHME), 3aMep3aHUe KIICTOK).

OcCHOBHBIE =~ 3aKOHOMEPHOCTH  MPHUCIOCOOJICHHS]  JKMBBIX  OpPraHM3MOB K
abmotndeckuM (axropam. IIpucmocobneHns K OCHOBHBIM a0HMOTHYECKUM (pakTopam:
TEeMIIepaTypa, BIAKHOCTh U cBeT. l[lpaktmueckoe 3ansitue «lllyba» (kyOuku Inbna
3aBEpPHYThH B pa3Hblii MaTepua, B3BecUTh). [IpakTrueckoe 3anarue «[IurmMmeHTs» (MOXKHO
pa3nenuTh Ha BaTMaHe Kpacutenu u3 ¢iomactepoBy. [Ipakrtuueckoe 3anstue «Kak
YKUBOTHBIE TJIABAIOT B BOJIE» (DKCIEPUMEHT C MUIETKOM).

UccnenoBarensckue paboThl « Bnusane cBeTa (Tema, BIaXXHOCTH, COCTaBa MOYBHI)
Ha pacTeHUs B ECTECTBEHHBIX WJIM HMCKYCCTBEHHBIX YCIOBUSX» (Ha JOCTYIHOM
Marepuae).

3. Bzaumooeiicmeus jxcusvlx opeanuzmos (4 uaca)

buotnueckue (bakTopHI. 3aKOHOMEPHOCTHU pa3BUTHS MEKBHJIOBBIX
B3auMOOTHoOlIeHUH. KosBomonus (XUIIHUK-KEPTBA; MMapa3UT-XO35MH) DBOIIOLHUS
ctpareruil 1oObiBaHusl nuy. ConuanbHOCTh. Buabl-Bcenenubl. I[lepeuenb pacTeHuUii-
Bpenutenei. MccnenoBatenbckas padora «HabnrogeHus 3a B3aMMOOTHOIICHUSIMU



KUBOTHBIX TIPU JOOBIBAHUU MUIIH (KOPMYIIKU JJIS NTHUL, IJI1 TOPOJICKUX WU CEITbCKUX
XKUBOTHBIX). BeO-kamepni». HccnenoBatenbckas pabora «PacmpocTpaHeHUEe BHIOB-
CHUHAHTPOTMOB B HaIllE MECTHOCTH.

4. Yenoeek 6 ycuznu pacmenuil u xcueomuuvix? (6 uacos)

AunTponoreHssie ¢aktopsl. [IpaBaa v, 4TO MEPBOOBITHBIC JIFOIU KWW B TAPMOHUU
¢ npupoaoi. OgomalIHUBaHWe U MPUPYUYCHUE KUBOTHBIX U PACTEHUN. 3aueM cracathb
BBIMUPAIOIINE BUJIBI, KaK 3TO JAeNiaTh. KylnbTypHbIE pacTeHUSI U HX JTUKUE TPEIKU.
[louemy BakHO UX coXpaHAThb. PazHooOpa3ue KylabTypHBIX PACTEHUH U UX 3HAUYCHHE B
U3HU yenoBeka. KpacHas knura Bamieit repputopun. Ocob0 oxpaHseMble TEPPUTOPHH,
3anoBenHuk Poccun u wmupa. [lpaktuueckas pabora «PazHooOpaszue KyJIbTYpHBIX
pacTeHuil B BallleM PETHOHEY.

HccnenoBarensckas padora «BnusiHue aHTPONOTeHHBIX (PAKTOPOB Ha pa3BUTHE
pacTeHuil B TOpPO/ie/HACEIEHHOM ITYHKTE.

Okckypeus/nmpaktuueckas padora «OOIIT B Bamem permoHe — yHUKaJIbHbBIE
O0OBEKTHI IPUPOIBI».

5. Oxonozuueckue nuwu (6 uacoes)

buochepa — onHa u3 BaxkHeWmux 06ojouek 3emiau. UTo Takoe «IKOJIOTHYECKUe
HUIIM» W Kak oHH QopMmupyroTcsa? dopmupoBanue 3HaHUN 1O OHOPa3HOOOPA3UIO
KU3HEHHbIX  (QopM,  TOBEACHUYECKUX  MpUCIOCOONeHuH,  MoAM(UKAIUOHHAS
U3MEHUYMBOCTH (Ha 06a30BoM ypoBHe). Pacturenbubie cooOmiecTBa u ux Tumbl. Pazsurue
Y CMEHBI PACTUTEJIBHBIX COOOIIECTB.

HccnenoBarensckue pabOThl «IKOJOTUYECKHE HHIIKM BOKPYTr TeOs — OIHCcCaHue
dakTopoB OKpyKarwmel cpenb». HccnenoBarenbckue padboThl «DeHOTOTHUYECKHE
HAOJIIOICHUS.

Monyiab «OCHOBBI pacTeHHEBOACTBA» 7-8 Ki1acchl (68 yacoB)
1. Beeoenue ¢ pacmenueeoocmeo (2 uaca)

Uro-Takoe pacTEeHHEBOJICTBO: OCHOBHBIE (DaKTOpPHI BHIPAIIMBAHUS PACTCHUIA.
Uctopus pa3Butus arpoxumudeckux 3Hanui (pabotrsl M.B. Jlomonocoga, FO. JIubuxa,
Byccenro, B.B. JlokyuaeBa, K.A. Tumupszena, I1.A. Kocteruesa, /[.H. IlpssaunaukoBa
u ap.). [lpaktrueckas padota «bouka JInbmxay.

2. Aepomexnuueckuii 3kcnepumenm (6 uacoes)

[IpaBuiia TOCTAHOBKM arpo’KcrnepuMeHTOB. llocTaHOBKa SKCIEPUMEHTOB C
pacteHusiMu. BbIOOp Tembl, COCTaBlI€HUE THUMOTE3bl, LEIU W 3a7ad SKCIEPUMEHTa MO
BBIPAIIMBAHUIO PACTEHHM B KOHTPOJHpyeMou cpene. KOHTpoiau, NOBTOPHOCTH,
npoBejieHue sKcrepuMenTa. [lnanupoBanme »skcnepumenTa. OlleHKa pe3yJbTaToB
skcnepumenTa. HccnenoBatenbckass pabota «DakTopbl, BIUAIONIME Ha MpopacTaHue
ceMsH (pPOCT IPOPOCTKOB)».

OcBoeHME TEXHOJIOTMHU KPYTIOTOJUYHOTO BRIPAIIMBAHUS CAIATOB U MUKPO3€EJICHU



B KOHTPOJMPYEMBIX HCKYCCTBEHHBIX YycNOBUsAX. COOp YyCTAaHOBKHM [JIsi BbIpAIllMBaHUs
PACTEHHI B KOHTPOJIIUPYEMBIX YCIOBHSIX.
3. Ponb xumuueckux rnemenmoe ¢ numanuu pacmenuii (20 uacoes)

Boma. PactBop. BreITskKKa. AHMOHBI, KaTHOHBI, 3JIEKTPONPOBOJHOCTh U pH
pactBopa. Posib XMMUYECKUX AIIEMEHTOB B IUTaHUU pacTeHUM. [loryyenne nuraTeabHbIX
BelecTB pacteHussMU. [IpakTuueckast padora «CxemMbl MUTATENbHBIX pacTBOPOB. Pacuer
7103 yI0OpeHui AJi MUTATEIbHBIX PACTBOPOBY.

YaoOpenusi: OpraHvuyecKkue, MHUHepajbHble, MHUKpoOHoJoruyeckue. THIbI
nuTaHus pacTeHuil. Bo3gymHoe W MuHepanbHOe (KOPHEBOE) MNHUTAHUE PACTEHUM.
TpaHncnopT NUTATENbHBIX BEIIECTB PACTECHUN: BOCXOIAIIMA W HUCXOIAIIMA TOK.
Baxueilimue kanuiineie, pochopHble U a30THBIE y00peHus, ux cBoictsa. [Ipocteie u
cinoxHble ynoOpenusi. Ilpaktuueckas pabora «llpaBuna cmemmBaHus yI0OpEHUN»
[Ipaktuueckas padora «[lutaHue pacTeHUii: TEXHOIOTUS MTPUTOTOBICHUS MUTATEIbHBIX
PacTBOPOB ISl Pa3HBIX KYJIbTYP».

PocT u pa3BuTHe pacTeHMil: 3Tanbl OHTOreHe3a, (PaKTOpbI, BIMUSIOUIUE HA POCT
pacTeHuil: CBET, I'yCTOTa MOCaJ0K, MuTanue, cyocrpart. [Ipaktuueckas padbora
«MOHHUTOPUHT MUHEPAJIHOTO MMUTAHUS PACTEHUI».

OcoOeHHOCTH THTaHMUS PACTEHH a30TOM. A30T M €ro 3HAauYeHHE B JKU3HU
pacteHuii. @OpMBI a30Ta ¥ UX IIPEBPALLECHUE B ITOYBE.

Ncrounuku dochopa nis pacrenus. 3HaueHne Ghochopcoaepkainux CoeTMHEHNN
B KJieTke. Poib Makpospruueckux coeguHeHui ¢pochopa B SHEPreTUuecKoM 0OMEHe.

Bnusnue kanusa Ha (QuU3MYECKHME CBOICTBA MPOTOIUIa3Mbl, Ha (EpMEHTHI
yII€BOJAOPOIHOTO 0OOMEHa, CUHTE3 0enKoB  Jip. Poib kanus B mojaaep:kaHud MOHHOTO
OaslaHca B TKaHsX, B MPOIIECCAX CAMOPETYJISITHH.

Perynaropnass u cTpykTypooOpaszoBarelibHas pojib Kajblus. YdYacThe B
0o0pa30BaHMU KJIETOYHOW CTEHKH, MOJJEPKaHUU CTPYKTYpPhl MEMOpPAH U PEryJsIus UX
IIPOHULIIAEMOCTH.

3HaueHrne MarHus B MeTabonm3Me pacTeHuil. Maramii B cocTtaBe XJOpoQuiuia,
CXOJICTBO XJIOpO(HIIIa U TeMOTJIOOMHA KaK CBUAETEIbCTBO €JUHCTBA OPraHUYECKOTO
MHpa.

Cepa u ero OCHOBHBIE COEIUHEHUS, UX POJIb B CTPYKTYPHOM OpraHU3aluu KJIETKH,
Y4aCTHE B OKHCIIATEIBHO-BOCCTAHOBUTEIIBHBIX PEAKLIUAX.

MukpoanemenThl. IlpencraBieHns O poJiM MHUKPO3JIEMEHTOB B MeETa0OIM3ME
pacteHuil. OCoOOEHHOCTH MOCTYIJIEHUSI MUKPOA3JIEMEHTOB B pacTeHus. CHHEprusm u
AHTAarOHU3M DJIEMEHTOB IIUTAHUS PACTCHUM.

PactutenpHas AuarHocThka M METOAbl WACHTU(UKAIMM HEI0CTaTKa/M30bITKA
anemeHTOB nutanud. [Ipakruueckas pabota «PacTurenbHas AMarHOCTUKAY.

UccnenoBatenbekas padora «OueHKa COCTOSHUS KOMHATHBIX PACTEHUM, pacTEHU
Ha IIKOJbHON TEPPUTOPHUM, YCTAHOBKA MPUYUH MATOJIOTMYECKUX COCTOSIHUH (IIpU



HaJUYKN)».
UccnenoBatenbckass padota «OlieHKAa BIUSHUSA Pa3IMYHBIX JJIEMEHTOB Ha
COCTOSIHUE pPacTeHUM (COCTaBIECHUE PA3NTMUYHBIX MTOJTKOPMOK)».

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

[lonsTue o perynsTopax pocta pacreHuid. CTUMYISTOPHI pocTa — (PUTOTOPMOHBI
(aykcunbl, ruOOEpeNINHbI, TUTOKUHUHBI). IHTMOUTOpHI pocTa pacTeHuii: 1. mpupogHbie
(abcum3oBasi KHUCIOTa M HEKOTOpbIE (DEHOJBHBIE BelllecTBa (MKyMapoBas, KOpUYHasd,
CaNMIIMIIOBast K-Thl), 2. CHHTEeTHYECKHE (MOpP(AKTUHBI, peTapJaHThbl, Ae(OITHAHTHI,
JECUKaHThl, repOunuabl). OUTOMOHUTOPUHI U OIEHKAa COCTOSHHUS PACTEHUU.
CoBpemeHnHble ciocoObl MOHUTOpUHra. llpaktuyeckas pabora «DOUTOMOHUTOPUHT U
OLIEHKa COCTOsIHUA pacTeHuil. COBpeMeHHbIE CLIOCOOBI MOHUTOPUHTA.

Uccnenosarensckas pabota «BnusiHue reTepoaykcruHa Ha rpopactanue (pocT Ha
Pa3HbIX CTAJUSAX, B Pa3HBIX YCIOBUSAX) PA3IMYHBIX PACTCHHII.

3amura pacTeHuil OT BpeauTeneil: ocHOBbl Ouometona. [lpaktuueckas padora
«MHCcekTapuu: mpaBuia U yCIOBUS pa3BEeCHUS MOJIE3HBIX HACEKOMBIX).

5. Boomuasa, necuanasn u no4geHHas Kyabmypbl, UX NPUMEHEHUE 6 GbIPAUJUBAHUU
pacmenuii. Quzuonozus pacmenuii (8 uacos)

BonHas, necuanas ¥ MOYBEHHas KyJbTypbl, UX NMPUMEHEHUE B BbIpAIlMBAHHUU
pactenuii. [IpoBenenue Boabl B KOpHE U cTebne pactenuil. [Ipaktuyeckas pabora
«KopHeBoe 1aBieHue.

BonHbiii pexxuM pacTeHUi: CTpOeHHE YCTHHIL: (DAKTOPhI, BIUSIOINIME Ha WX
PACKpBITUE U 3aKpbITUE. 3HAYEHNE MEXaHU3Ma PETYISALNN UCTApPEHUS BJIard PaCTEHUEM.
[Ipaktuueckas padora «I[IpurotoBienue npemnapara yCTbUIl METOJOM CIIEIIKAY.

UccnenoBatenbckue paboThl: «BnmsHue ycloBHA CcOACp)KaHHMS PACTCHHM Ha
KOJIMYECTBO YCTBHILY.

doToCcUHTE3 — YHUKaJIbHBIN Tpoliecc pacteHuil. TemHoBas W cBeTtoBas ¢asbl
¢dotocunTe3a. 3HaueHne POTOCUHTE3A IS )KUBBIX OpraHu3MoB. [IpakTuueckas pabora
«DyHKIMOHANbHAS ~ JMArHOCTUKA PACTEHUM MO  AKTUBHOCTU  XJIOPOILIACTOBY
UccnenoBarensckass pabora «Ompenenenne xmopobumia A u b, omenka
(OTOCHHTETUYECKOIN aKTUBHOCTH PACTCHUU M (PAKTOPOB, BIUSIIONINX HA HEEY.

@akTopbl pOCTa PaCTECHUM: BO3AYX M a’pauud. [log3zeMHOe AbIXaHUE pAaCTEHUN:
COCTaB TIOYBEHHOTO BO3ayXa, Tra3oo0MeH. ['a3oo0MeH mpu  OeCOYBEHHOM
BbIpamuBanuu. [Ipaktuyeckas padorta «Aspaums, CO2 u O2. [IpixaHHe pacTECHUII».
[TpakTrueckas pabota «JlpIxaHue pacTEHUN: OlIEHKAa NHTCHCUBHOCTH JIBIXaHUS pAaCTEHUN
U IUIOJOBY.

UccnenoBarenbckue paboTel: «BrnusHue cnocoba BeIpamuBaHus (cocTaBa
MUTATEbHON CMECH, CXeMbl BHECEHUS ) HA POCT U PA3BUTHS Pa3IMUHBIX PACTCHUI.



6. Kynomypnuie pacmenusa. Coepemennnvie acnekmul cenexyuu (20 uacos)

Kak dyenoBex cran wmcnonb3oBaTh pacteHUss? CBs3b pa3BUTUA LMBWIM3ALHUU
YyeJIoBeKa M oJoMallHuMBaHUA pacteHuil. Jlomectukanus. uckyceus «Jlomectukanus,
BCE JIM PACTEHHs] W JKUBOTHBIE, KOTOPHIE JKUBYT PSAJIOM C YEIOBEKOM UM
0JIOMAalTHUBAIOTCA? MOXKHO JIM CYMTATh TapakaHa OJOMAIIHEHHBIM KUBOTHBIM 7))

HacnenctBeHHOCTh M M3MEHUMBOCTh — OCHOBHBIE CBOMCTBA YKUBBIX OPraHU3MOB.
N3menunBocth. Buawsl u3menunBocTh. llpaktuueckass pabora «MoauduxaimoHHas
W3MEHYUBOCTD (JIUCThS, UTOJIKU C OJHOTO JCPEBa)».

I'en — wMarepuaibHBII HOCUTENb HACIEJACTBEHHOCTM W  HU3MEHYMBOCTH.
HyxiiennoBsle kucnotsl. JIokanu3anus r€HETUYECKOTO Marepuana B KieTke. Jlenenue
kietok. Perunkanusa JIHK. OcHoBHas norma MosiekyssipHOr Ouosioruu. TpaHCKpUIIIUSL.
Tpancmsius. Myranuu. [Ipaktuueckas padota «['eH — HHCTPYKIMS IO COOpPKE KIIETKH
(Ha Oucepe wiu KoHCTpykTope)». Ilpaktuueckas pabora «Mytanus Ha OyTepOpojie
(J1r060i 00BEKT W3 TpeAbInyIled paboThl, T/e U3MEHEHUE WHCTPYKIIMH TPHUBEICT K
M3MEHEHHUIO BHEITHETO BUIA 00BEKTA)».

OddexT OyTBIIIOYHOTO TOPJIBIINIKA M TeHEeTHYecKoe pa3zHooOpazue. UTto Takoe
reHOank? 3aueM COXpaHSTh TEHETHYECKHE pecypchl pacTeHuii? OCHOBHBIE CITIOCOOBI
COXpaHEHHMs TCHETHYECKUX PECYpPCOB pacTeHuH (eX situ u in situ).

3nauenue padbor H.M. BaBumoBa. 3akoHTOMOJOTMYECKHUX PsAI0B. LIeHTpHI
MPOMCXOXKICHUSI KyJIbTypHbIX pactenuii H.M. BasumoBa u ILM. JXKykxosckoro.
[Ipaktuueckas pabota no rpynmnam «OTKy/Ja Ha HAlTUX CTOJIaX GPYKTHI/OBOIIH/3TAKI.

OcHoBHBIE MeTOnbl cenekuud. [ ubpunuzarnus. Popmbl or6opa. OCHOBHBIC
HAIPABJICHUS CENEKIMU: YIYUIICHHE YPO>KaWHOCTH, YCTOMYMBOCTU K OMOTHYECKUM H
abumotndeckuM (pakropam. IlpakTuueckas padbora «BripammuBaem ropox. Kak mposectu
CKpEILMBAHUE Yy TOPOXay.

Ecte mm xu3Hp B mnpoOupke? bBHOTEXHOJOTHS KYyJIbTYPHBIX PaCTEHUH.
UccnenoBatenbckass pabora «BeIpamuBaHue pacTeHUd B HpoOUpKe» (MOXKHO
BOCIIOJIB30BATECA  PE3YJbTaTaMHU IPEABIAYIIUX OSKCIEPUMEHTOB IO COCTABJICHUIO
MUTATEIbHBIX PACTBOPOB JII PACTCHHUI).

Kak  uenmoBek  mMoxeT  MoauduiupoBath  pacteHus?  ['eHeTmueckoe
penaktupoBanue. CoOBpEMEHHbIE  TOAXOABI W JOCTHXKEHUSI  T'€HETHYECKOIO
penaktupoBaHuss  pacteHuil.  I[Ipaktudeckas  pabora  «I'€HOMHBIE  HOXKHHIIBI
(mogenupoBanue padoTsl cuctembl CRISP-Cas).

7. Pacmumensnas npooykuus. (8 uacos)
Hanzemublie u moazeMubie opransl pactenuil. [loder u BUon3mMeHeHHbIN ooer
pactenuii. CriocoObl pa3MHOKEHUSI PACTEHUIA.
[lonsitue 0 KadecTBe MPOAYKTOB mnuTaHus. [IpoGiemMbl KOHKYpEHUUU
OTEYECTBEHHBIX NPOJAYKTOB MUTAHUS C UMIIOPTHBIMU. JIOTUCTHKA TOCTaBKU U CPEACTBA



COXpaHeHUsl MpoAyKToB muTaHus. [Ipaktmueckas pabora «llpenenbHO momycTHMBIE
koHnenTparuu (IIJIK) u metoasl KoHTpossi 06€30MacCHOCTH PACTUTENBHBIX MPOIYKTOB
TTUTAHUS.

Mukpo3seneHs: mojae3HoCTh U TexHomorus. MccnenoBarennckas padora «OreHka
KauecTBa BbIPAIIEHHON MUKpO3€eJIeHn» (JTM00 CBOsA, TMOO M3 Mara3uHa).

XUMUYECKHHA aHanmm3 POAYKIIHH. OCHOBBI CHEKTPOOTOMETPUH.
[Hotenumomertpusi. Xpomatorpadus. [Ipakruueckast padbota «MeTobl OLIEHKU KauecTBa
pPaCTUTENHHON NPOAYKIIMU: XpaHEHHE M COXPAHHOCTh MHTATEIbHBIX BEMIECTB» (IO
JIOCTYITHOMY 00OpYOBaHUIO).

HccnenoBarensckass paborta «Ompenenenne BuraMuHa C MeTOIOM OOpaTHOTO
TUTPOBAHHUS B TUIOAAX HAa PA3HOM CPOKe (Croco0e) XpaHEHUsI.

Monyasb «buotexnosiorus» 7-8 kiaccol (68 yacon)
1. Buomexnonozusn (4 uaca)

[TonsiTue OUOTEXHOJIOTHH. 3adyeM UeJOBEKYy OWOTEXHOJIOTHH, B 4YeM UX
IPEUMYIIIECTBO MePe]l XUMUUECKUM CUHTE30M. OCHOBHBIE OMO00BEKTHI OMOTEXHOJIOTHH:
IIPOMBIIIJIEHHBIE MUKPOOPTaHU3MBbI, KIIETKU U TKAaHW PACTCHUH, )KUBOTHBIX M YEJIOBEKA,
Oounokaranuzatopsl. [Ipaktuueckass pabora «lIpumepsl mpuMeHEeHUsT OMOJIOTHYECKUX
00BEKTOB B TBOEH KUZHUY.

Coipbe miis OMOCHMHTE3a M OLIEHKa ero Ouosiorudyeckoil neHHocTH. OCHOBHBIE
UCTOYHUKH yriiepoja, a3zoTa, Qocdopa, MukposnemeHToB. HMcciaegoBaHHEe HOBBIX
MCTOYHUKOB CBHIPbs (BKJIIOUasi BOIIPOCHI €ro MpeaBapuTeIbHOi 00paboTku), pazpaboTka
HOBBIX NMHUTATEIBHBIX CPEJ, B TOM YHCJIC BKIIOYAIOMIMX OHMOCTUMYISTOPHI U APYTrHe
AJIIEMEHTHI YIPABJICHUS M ONITUMH3AIIMHU MPOIIECCOB OMOCHHTE3a. METOIbI ONTUMH3AIUN
NUTATEIbHBIX CPE/I.

2. Muxkpooéuonozus (12 uacos)

[lonoxkeHne NPOKApUOTOB B CHUCTEME oOpraHuueckoro wmupa. CTpoeHue
OaktepuanbHol KieTku. Knaccudukamus 6akrepuit. Mopdonorust 6akrepuii. [Ipocteie
U CIIOKHBIE METOJbl OKpammBaHUs Oaktepuil. dusmonorus OakTepuil: NHUTAHUE,
JBIXaHUE, POCT U Pa3MHOKEHHE. 3HAKOMCTBO ¢ JJOMEHOM Apxeu (IKCTpeMO(DHIBHOCTS,
ocobeHHOCTH cTpoeHHs KieTkn). JlabopaTopHas pabdora «PUKCHpPOBAaHHBIE MpPEMapaThI
Oaktepmii. Ompenenenue ¢GOPMBI TPEATOKECHHBIX  KYJIBTYP MHKPOOPTaHU3MOB,
UCIIONB3Yysd TPOCTOM MeToj OKpacku» JlabopatopHas pabotra «OmpeneneHue Tumna
KJIETOYHOU CTEHKH METOJIOM OKpaimuBaHus no ['pamy» (Ipu HaIUYUKU PEaKTUBOB).

MomnouHokucioe u crnuptoBoe OpoxeHue. DortorpodHbe U XEeMOTpO(hHBIE
Oaktepun. KuHeTmdeckoe  ommcaHume — mpolecca  pocTa MHUKPOOPTAaHU3MOB.
OKCrOHEHIIMAlIbHast ~ MoJenb  pocta. KuHetmka  rubend  MHUKPOOPTaHHU3MOB.
Jlaboparopnas pabota «[IpurotoBieHne NpUKU3HEHHBIX MPENAPaTOB MOJIOUYHOKHUCIBIX
OakTepuiiy.



[laTorennsle 6akTepun. YymHas nano4yka U yepHasi CMepTh, OOTYJIU3M, CTOJOHSIK,
TyOepkyne3. Mctopust 60pb0bI ¢ 6akTepraibHbIMU HHpekuusaMu. JlabopaTopHas padoTa
«IloceB cmbiBa ¢ pyk Ha yamku Iletpu». JlabopaTopHas pabota «BelneneHue 4yucToil
KyJdbTypel —Oaktepuil. Meton pasBeneHuidl. MeTol  HCTOINAIOIIETO  IITPUXAN.
JlaboparopHasi pabora «Mopdosoruueckas XapaKTepUCTHKA BBIJEICHHON YHCTOM
KyJbTYpBI: XapaKTepUCTUKA KOJOHUH, popMa OaKTepHil, TUIl KIIETOYHONU CTEHKU.

Boiina GeckoHeyHOCTH: aHTUOMOTUKU MPOTUB OakTepuil. MexaHU3Mbl JeHCTBUI
aHTUOMOTUKOB. MeXKiIeTouHass KOMMYHMKanus Oaktepuil. YUyBCTBO KBOpyMa.
JlaGoparopnast pabora «CpaBHEeHHME pPOCTa MHUKPOOPTAaHM3MOB Ha dalike 0e3 u ¢
noOapneHus aHTUOMOTUKOBY HccnenoBarenbckas pabora «llomck MHUKpPOOPraHuM3MOB
o0JaaronIMX aHTarOHUCTUYECKONH aKTUBHOCTBIOY.

[Ipumenenue Oaktepuii uenoBekoM. KuHernyeckoe omnucaHue OWOCHUHTE3a
OPOJAYKTOB MHUKpOOpraHu3sMaMu. bakTepuu, KOTOpble MOTYT pasjiaraTh IUIaCTHK.
HccnenoBarensckas padoTa «BeiieneHue MOJIOYHOKHUCIBIX OaKTepUid, UCCIEA0BAHUE MX
AKTUBHOCTH.

Mukpoopranu3Mbl B arpoOMoTexHoIoruu. IcKkyccTBEeHHBIE acCOLMALMK PACTEHU
¢ MuKpoopranu3mamu. MccnegoBatenbekas pabota «Bbiaenenue Gaktepuil mone3HbIx
IJI. pACTCHUI.

3. Jykapuomuueckue opeanuzmvl 6 Ouomexmoocuu (njaecHesvle 2puodbl,
oposcrcu, 6ooopocau) (12 wacoe)

[1necHeBbie TpUOBI TPOAYLIEHTHI OMOJIOTMUYECKH AKTUBHBIX BEILIECTB.

OO0miast xapakTepUCTHKa IPOAOKEH caxapoMHIETOB. McTopus MCHONb30BaHUS
JTPOXOKEH B TPAJAUITMOHHON OMOTEXHOJIOTHH. TEeXHOJOTHMU BUHOACITHS M XJIeOOMeUeHus,
CIIeUAJIM3UPOBAHHBIE pachkl Apoxked. MerabonusMm apoxoxked. Peaknus criupToBOTO
Opoxenus. JlaGoparopHas pabota «lloacuer kieTok apoxked B kamepe [ opseBay.
Jlabopatopnas pa6ora «OOHapyKeHHE MPOAYKTOB CIIUPTOBOTO OPOXKEHHUS: STUIOBOTO
CupTa M yriekucioro raza». llomydeHue BTOPUYHBIX META0OIMTOB B JPOKIKAX.
Jpoxoku Kak MpoIylieHThl OnoToruB. [lomydueHue 1eneBbix OEIKOB B IPOXKIKAX.

Oco0EHHOCTH BETE€TaTUBHOTO W TIOJIOBOTO PAa3MHOXKEHHUS y JIPOXOKEH, 3HaUYCHUE
M3YUYEHUS] MHUTO3a WU IUTOKHUHE3a /i1 ONTUMHU3ALUU MPOLIECCOB KYJIbTUBUPOBAHUS
JPOKKEBBIX ITAMMOB, TOHUMAHUS PUYMH NATOT€HHOCTH APOXKKENH U TpuOOB, MOUCKA
MulieHerd  (QyHTHUIMAOB W pa3pabOTKM  HOBBIX JICKAPCTBEHHBIX TMPEMapaToB.
JlaGopaTopHasi pabota «HaOmogeHue  pa3sMHOXKEHHUS  JPOXOKEBBIX  KJIETOK).
[Tpaktuueckas pabora «llomydenune TBopora W kegupa Ha OCHOBE MOJIOYHOKHCIBIX
Oaktepmit». IlpakTndeckas padora «OCHOBHBIE BHIIBI KBAaca M UX XapaKTECPUCTHKA»
«IpoxoKH M MOJIOYHOKHUCIIbIE OaKTEpUU, MPUMEHSIEMbIEe /JIsi MPOU3BOJCTBA KBacay.
[IpakTtrueckass pabota «CpaBHUTENbHBIA aHANW3 Pa3BUTUS APOAKEH B a’pOOHBIX U
aHa’poOHbIX  ycioBusix». [Ipaktudeckass pabora «MeToabl OIEHKH CBOMCTB



xJie0onekapHbIX Jpoxked. OCOOEHHOCTH NPUMEHEHHUs IPECCOBAHHBIX, CYIIEHBIX U
MHCTaHTHBIX Apoxokei». MccnenoBarensckas paborta «BnusHue (pu3zmko-XxuMuyeckux
(pakTOpOB Ha KauyecTBO OMOTEXHOJOTMYECKOW MPOAYKUMHU (KBac, Kepup, Chip, Xjaed H
TP )».

Bonopociu — mepcrneKTUBHBIN OOBEKT AJi MPOM3BOJACTBAa O€NKa M yrieBOOB.
buoTtexHonornyecknue MeToJbl OYMCTKU TBEPJBIX, KUJIKUX OTXOJOB M ra3000pa3HBIX
0TX0J10B Mpou3BOACTB. CrouHble BOAbL. CXEMbl OUMCTKH. BHOQUIBTPHI, a’pOTEHKH,
METAaHTEHKH, OKCUTCHKH. AKTHUBHBIM WMJI W BXOJSIIME B HEr0 MHUKPOOPTaHU3MBI.
Hcnonp3oBaHue BoJOpOCIEN B OUUCTKE CTOYHBIX BOJ. MccaenoBaTenbekas padora
«Bnusiaue puznko-xumMmuueckux Gpaxkropos Ha pocT Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennasa ungpopmayus (8 uacos)
HacnencTBeHHOCTh M U3MEHUMBOCTh — OCHOBHBIE CBOMCTBA JKUBBIX OPTaHU3MOB.

N3menunBocTh. Buabl m3menumBocTh. [IpakTHueckas pabora «MoaudukarmoHHas
MU3MEHUYUBOCTD (JINCThSI, UTOJIKK C OJTHOTO JICPEBA)».

I'en — wMarepuaJlbHBIH HOCHUTEIb HACIEJICTBEHHOCTH W  H3MCHYHBOCTH.
HyxnenHoBeie kucioThl. JIokanu3aiusi TeHETHYECKOTO Marepuaia B KieTke. JlenmeHue
kierok. Permukanus JIHK. OcHoBHas norMa MOJIeKyIsspHOM Orosioruu. TpaHCKPUTIIIHSL.
Tpaucnsuusa. Mytamuu. Ilpaktudeckas padora «['eH — HHCTPYKIHS MO0 COOpKe KIETKU
(Ha Oucepe wim KoHCTpykTope)». Ilpakrtuueckas pabora «Mytanus Ha OyTepOpoje
(;mro0o¥t 00BEKT W3 MpeAbIAyIIe padoThl, e W3MEHEHHE WHCTPYKIMU MPUBENET K
M3MEHEHHIO BHEIIHETO BUJa OOBEKTa)».

5. Bupyconozus. (6 uacos)

ITonoxeHne BUPYCOB B CUCTEME OpraHM4ecKoro Mupa. CTpykTypa U XUMHYECKUN
coctaB BHUpycoB. Krnaccudukamus BupycoB. Penpomykums BupycoB. IIpocMotp
JOKYMEHTAJILHOTO (hUIIbMa O BUPYCax.

Bupycsr - Bo30yauTenu nHpeKnnoHHbIX Oone3nei. OnkoBupychl. bakrepuodaru:
CTpO€HHE, CBoOiicTBa, mNpuMmeHeHue. [lpakthueckas pabora. «MeToa pa3BeIeHHUII»
[Ipaktuueckas pabora. «TurpoBanue 6akrepuodarony.

buonorndeckre MmeToapl 60pHOBI ¢ BUPYCaMHU.

6. I'ennasa unsicenepus u ouomexuonozuu. (8 yacoes)

OcHoBBI TeHHOW uHXKeHepuu. Bekrtopa. Cnemududeckne GpepMeHTH OakTepuid.
[IpakTrueckass padbora «DHAOHYKIIEa3bl PECTPUKUUM (paboTa € HYKJICOTHIHBIMU
MOCJIeI0BATENILHOCTSIMU Ha Oymare)y.

buorexHonoruu npoaykuuu O0€IKOB B OaKTEpUaIbHBIX KyJIbTypax. [locTmxeHus
T€HHON MHXEHEPUU U OMOTEXHOJIOTHHU.

CRISPR/Cas — cuctema aJanTUBHOTO HMMMYHHUTETa OakTepuil u apXxel.



[IpakTtuueckas padora «I'ennbie HOxHUILI - CRISPR/Cas (MmonenupoBanue Ha Oymare)»

I'MO. Metoap! nonyyenus I’ MO. Urpa-nuckyccns « Beiurpaii rpanT Ha co3gaHue
I'MOp».

7. Buomexnonozuu 6 scueomunoeoocmaee (8 uacos)

JlomecTuKalusi OCHOBHBIC JOMAIIIHUE KUBOTHBIE; COBPEMEHHBIE SKCIIEPUMEHTaX
M0 JIOMECTUKAIIUK KUBOTHBIX (JIMCHIIA, HOPKA U JIP. — SKCIIEPUMEHTHl HAYYHOU IIKOJIbI
akanemuka bensesa). [luckyccusi «/lomecTtukanusi, Bce JU pPAaCTeHUS] U KUBOTHBIE,
KOTOpbIE€ JKHUBYT PSAJOM C YEJIOBEKOM KM OJIOMAaIlllHUBAOTCA? MOXHO JU CUYHUTATh
TapakaHa OJIOMalllHEHHBIM KUBOTHBIM 7).

CoBpeMeHHBIE METOJIbI B >KUBOTHOBOJICTBE: TpaHCIUIAHTAIMs ASMOPHUOHOB,
XUMEpHBbIE  KUBOTHBIE, KJIOHUpoBaHue. Ilpakthueckas pabora «MeToauka
KJIOHUPOBaHUs (MOJIeTMPOBaHNE Ha Oymare).

OcHoBHbBIE 00JIE3HW KUBOTHBIX M POJIb TATOTEHHBIX MHUKPOOPTaHW3MOB U
Napa3uToB B pa3BUTUM 3a00JEBAHHUI JTOMAITHUX KUBOTHBIX U OCHOBHBIX Me€pax O0OPhOBI
C HUMHU; POJIb MOJIE3HBIX MUKPOCUMOMOHTOB B OpraHU3Me KMBOTHBIX. [loyokutenbHoe
U 1o00YHOE (OTpHIATEIBLHOE) BO3/ICHCTBUM aHTUOMOTUKOB Ha OPTaHU3M B XOJI€ JICUCHUS
KUBOTHBIX; IIEJIM M 3aJadyd BETEpUHAPUHM. BHOTEXHOJOTHS KOPMOBBIX ITpenapaTosB.
[TpakTrueckas pabora «CocraBieHue paloHa MATAHUS KUBOTHOTO, PAacUeT Pacxoji0B
Ha cozaepxkanuey. MccienoBarenbckas pabora «OreHka KadecTBa MOJIOYHOU
POTYKITUH.

8. buomexmnonocuu é pacmenueeoocmee (10 uacos)

OcHoBHble MeTonbl cenekuuu. [ uOpuamzanus. dopmer oTtO6opa. OCHOBHBIC
HAIIPABJICHUS CEJICKIMH: YIYUIICHUE YPOKAMHOCTH, YCTOMYMBOCTH K OMOTHYECKUM U
abumotndeckuM (pakropam. Ilpakrudeckas padora «BreipamBaem ropox. Kak mposectu
CKpEILIMBAHUE Yy TOPOXa».

OCHOBHBIE TOJIXOMbI CENEKIIMM W OHOTEXHOJOTHU KYJIBTYPHBIX pPaCcTEHUH,
['ubpuauzanus, oTmaneHHas THOpPUAU3ALKA, WCKYCCTBEHHBI OTOOp, TeTepo3uc,
TpaHcpopMalus, MyTareHe3, IeHETHYECKOe penaktupoBaHue). Mcrtopus cenmexkuuu B
Poccun 1 Mmupe, uctopust pasBUTHS BAXXHEUIIINX COPTOB KYJIbTYPHBIX PACTEHUM.

Kaxk uenoBex MoxeT MmoauduimpoBaTs pacteHus? ['eHHas MHXEHEepUs PACTCHUIA:
Urto Takoe reHeTMYecKas WHXKEHEPUS PACTeHUH. TpaHCreHHblE pacTeHUs. MeTonbl
nonyuernsi. OOpazoBaHHe OMyXOJiel y pacTeHUi. ArpoOakTepranbHas TpaHChOpMAIIHS:
Ti-mma3zmuasl. I'enbl T-JAHK. MoneKyIsIpHO-T€HETUYECKHE MEXaHU3MBI
tpancpopmanuu. ['eHeTmueckoe penaktupoBaHue. CoOBpeMEHHBIC TMOAXOABI U
JOCTH>KEHUSI TEHETUYECKOr0 pelakTUpoBaHus pacteHui. [Ipaktuueckas padborta
«I"'eHOMHBIE HOKHHUIIBI (MOJeupoBanue padbotel cuctembl CRISP-Cas).

Ecte nu xu3Hb B npoOupke? BHOTEXHONOrUS KYyJbTYPHBIX pacTCHUU.



UccnenoBarensckass pabota «BelpamuBanue pacteHuid B NpoOHUpKe  (MOXKHO
BOCIIOJIB30BAaThCSl PE3YJIbTaTaMHU MPEABIAYIIMX SKCIEPUMEHTOB IO COCTABJICHHIO
MUTATEIbHBIX PACTBOPOB JIsI PACTECHUI )».

Moayab «MosekyJasipable OCHOBBI (usnonorun u gpapmakogorum» 9 kiace
(68 uacoB)

1. @u3uonozuueckan xumus. (20 uacoes)

Beenenue. buorennsie snemenTsi: opranorensl: O, C, N, H. AxtuBnbie (popmbl
KHCJIOPOJIa, UX MOJTyYeHUEe, HEUTpaau3anusl.

MakpodsJeMeHThI: MPOIEHT COJACP>KaHUsI B OpPraHU3MeE, BBIMOJHsAeMass (DYHKIUS,
cojepkanue B mpoaykrax nutanus. Ca2+ - cBs3bIBarolIue O€JIKH, JETOHUPOBAHUE
KQJIbIUSA, PETYJAIUs YPOBHA Kajlblldsl B OpraHuM3Me: TOPMOHBI MMOYeK. Mg — cTpoeHue
xJiopodusuia, €ro aKTUBAIUS COTHEYHON YHEPruci.

MUKpOSJIEMEHTBI: B KaKMX MOJEKYJaX COJAEp)KaTcs, BBIMOJNHAeMas (DYHKIHsA,
coAepkaHue B MpoayKTax nutaHus. [locieacTBus nepeno3upoBKU MUKPOIIEMEHTAMMU.
Fe — ycBauBaeMble THUIIBI COEJUWHEHUN kene3a. ['eMonpoTenHbl, Te€MOLMAHUH,
uutoxpombl. Cu — YCBOGHME M TPAHCHOPT MeAu. benku, coaepkalme Meb.
[TaTonornueckue cuHapombsl Menke 1 BuibcoHa, cBsi3aHHbIE ¢ META00IM3MOM MEH.

Tokcuunble snemeHThl llepuonnyeckodl cucTtembl s OpraHu3Ma. BinsHue
HEJOCTaTKa MAKPO ¥ MUKPORJIEMEHTOB Ha KUBbIE OPTaHU3MBI.

UccnenoBarensckast  pabora  «KonnuyecTBeHHas  OIIGHKAa  COJEp KaHHS
MUKPO3JIEMEHTOB WJIA BATAMUHOB B TUIIEBBIX MPOIYKTAX)

XKupsl. 3a0osieBaHus YeIOBEKa, CBA3aHHBIC C HAPYIIEHUSIMHU XKUPOBOT'O OOMEHA.
Jncnunuaemun.

VYrneBoasl. 3a0osieBaHUsI 4YEIOBEKA, CBA3AHHBIE C HAPYIIEHUSIMH YIJIEBOJHOTO
obmena. CaxapHbIit quaderT.

benku. Ctpoenue. 3a00neBaHus YeI0BEKa, CBI3aHHBIC C HAPYIIEHUSIMH OEIIKOBOTO
oomena. OyHkiuu 6enkoB. Depmentsl. Mexanusm nerictud. Kiacchl pepMeHTaTUBHBIX
peakmuii. Kodepmentsl. IIpaktudeckoe 3ansthe «KadecTBeHHBIE peakIuu Ha
opraHudeckue Moinekyne». [Ipaktuueckoe 3amstue «JleHaTypanus — OeIKOB»
[IpakTnueckoe 3anaTue «M3ydeHne akTHUBHOCTH aMUJIA3bI».

Butamunsbl xupopacTBopumMsble, BoJopacTBOpuMbIe. [IpeBpanienne BUTAaMUHOB B
akTUBHBIE (HOPMBI KOYEPMEHTOB. ABUTAMHUHO3BI.

OCHOBHbBIE THUIIBI METAa0OJMYECKUX peakuuil. buosHepreTnyeckue mNpoOLECCHI.
I'mukonuz. Hukn Kpebca. Llens mepeHoca 3aekTpoHOB. OKHUCICHUE >KUPHBIX KHCIOT.
Karabanuzm amunokuciotr. ['nmiokoneorene3. CuHTE3 YrieBOJOB, OEIKOB, MKHUPOB.
Metabonutudyeckue 3ab0oneBaHusa. I[lpakTtuueckoe 3aHaTue «Pemenue 3agad  Ha
SHEPreTUYECKUN 0OMEH.

Kunertka. Ilonsitue memOpanbl. @ynkiiuu memOpan. Busibl TpaHncnopra B KIETKY.



MeMOpanHble  OpraHoujpl. 3a0oJieBaHMs CBSI3aHHBIE C HApylIEHHEM pPaOOThI
MeMOpaHHBIX OpraHesyi, OOJIe3HH HAKOIUIEHHWs. THUIbl KOHTAaKTOB MEXAY KIIETKamu.
3HauYeHUE MEXKKIETOYHOM KOMMYHHUKAIMU AJiA 370pOBbsl opraHusma. lIpakTtuueckoe
3aHsTHE «Jlnanu3 (Knetouka Tpayoe)».

SAnpo. VYpoBHM yINakOBKM  XpoMaTuHa. XPOMOCOMHBIE  TEPPUTOPUHU.
HemeMOpaHnHble OpraHOUbI.

2. Monekynapnas ouonozus. (20 uacos)

OCHOBHbBIE BEXU PA3BUTHS MOJICKYJISIPHOUN OHMOJIOTHH.

Hyxknennosie kuciaotsl. OCHOBHBIE TPUHIUIIBI CTpoeHMs. [IpakTuueckas padbora
«Boigenenne JIHK w3 OGanana». Ilpaktudeckass pabora «Mogens JIHK-opurammy.
[Ipaktuueckass pabora «Omnpenenenue kadectBa mnpenapatoB JIHK ¢ momomnisio
criekTpodoToMeTpuny (TIPU HATUYUHU 000PY/TOBAHMUS).

Martpuunbie CMHTE3bl. Perukanus — OCHOBa KJIETOYHOrO jAejeHus. [IpuHuumsl
permukaruu. [Ipaktuueckas padora «PermnkatnBHas MamiHa (Mrpa-IeMOHCTPAITUS ).
[TpakTuueckas padota «I1LP (Mogens ammndukaus Ha Oymare)y.

Myrauuu. Yto BbI3bIBacT udmeHeHus B ctpoenuu JJHK. [IpuHummne! penapamnumu.

Tpanckpunuus. [Ipaktudeckas pabota «Cuina mpomMoTopay.

I'enetnueckuit koj. [lpaktuueckas paborta «PerieHue 3amady Ha T€HETUYECKUN
koa» Tpancnsauus. [Ipaktuueckas padota «DonIUHT OEITKOBY.

Opranuzanus reHoma BUPYCOB IIpOTHMBOBUpYCHBIE CpEICTBA, MEXAHU3MBI HX
JIEHUCTBUSL.

Opranuzanus reHoMa OakTepuit AHTHOaKTEpHATIbHBIE npenaparsl.

Uccnenosatenbckas pabota «PacrpocTpaneHre aHTHOMOTUKOPE3UCTEHTHBIX OaKTEPHii»

Opranuzanus reHoma dSykKapuoT ['eHOMHOe peaaktupoBanue. IIpakTuueckas

pabota «PaboTa B COBpeMEHHBIX I'eHeTHUeCKUX 0a3zax maHHbIX. [IpoBenenue In silico
aHaJIN3a [OCJIEI0BATEIBHOCTEN TEHOBY.

3. Dapmaxkonozua (28 uacos)

[lonsitue o nekapctBax. [IpMHUIMIBI MOAXOJA K MOMCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CKpuHUHT U ero meTojsl. MccrnemoBatenbckas pabora «IKCIEPUMEHTHI 110
ONPEAEIEHUI0 TOKCUYHOCTH BELIECTB HA ApTEMUIUAX).

ITytu BBenenus JIC. @apmakoKMHETHKA JIEKAPCTBEHHBIX BelllecTB. BcackiBaHue
(abcopOmmst) tekapcTB. OCHOBHBIE MEXaHU3MBI BCACKIBAHUSA. TPAaHCIIOPT JIEKAPCTBEHHBIX
BemecTB. ['eHbl u 6enku nepBoii ¢aszpl Onorpanchopmanuu. [yt BrIBeIeHUS JIEKapCTB
W3 OpraHu3Ma. OKCKpenus ¢ OiIuMuHaAIusA. [eHpl um Oenku BTOpod  (hasbl
ouorpancpopmaruu. PapmakonuHamuka. [maBHoe W moOOYHOE, pe30pOTUBHOE U
MECTHOE, MPSMOE, HEMPSIMOE U peICKTOPHOE JICUCTBHE.

Bunael B3anmoperictBus jiekapcTB. CHHEPIU3M M aHTaroHU3M IPU COBMECTHOM



JENCTBHUM JIEKAPCTBEHHBIX BEIIECTB, UX PA3HOBHUIHOCTH.

TpancMeMOpaHHBIM CUTHAIMHT. THUIBI KIETOYHBIX peuenTtopoB. MeMOpaHHbIE:
VMOHHBIE KAaHAJIbl, KaTAIUTUYECKUE U compsiKkeHHble ¢ G-Oenkamu; BHYTPUKIETOUYHBIE:
LUATOIUIA3MATUYECKHE U AIepHbIE. MEeXaHN3MBbI JINTaHI-PEUENITOPHOTO B3aUMOIECHCTBUSI.
CenekTUBHOCTh (M30MpPATENBHOCTb) JIEUCTBUS, CBS3b «XHMHYECKas CTPYKTypa —
(apmakosnoruueckasi akTUBHOCTb BEILIECTBY.

PapMaKOIOTUYECKOW MOAYJISUUUA CUHANTUYECKON XOJIMHEPIUYECKOU IepelayH.
MouiekynsipHbld  MeXaHU3M JelcTBUS U (apMakojoruyeckue cBoiictBa M-
XOJIUHOOJIOKAaTOPOB, raHraIuo0JI0KaTOPOB U Kypapenoa00HbIX CPEACTB.
@apmakoJoruyecKass  peryyisiluss  aKTUBHOCTH  aJIpEHEPrHYecKOro  CHHaIca.
AJpEeHOMUMETUKH, aIpeHOOIOKATOPbI, cUMIaToauTUKU. [IpakTuueckas pabora
«BnusiHue agpeHanuHa Ha cepJIeUHbIe COKpaIeHus (MporpaMMHOe 00€CTIEYEHHE ).

MonekynsipHas (apMakoJorus aHTHAJUIEPrUYeCKuX cpelacTB. ['mcramuHOBBIE
pELEenTOphl: THUIBI, MOJIEKYJsipHas opranuzanus. CTabuau3atopsl MEMOpaH TYYHBIX
KJIETOK: MOJIEKYJISIPHBI MEXaHU3M JIEUCTBHS, OCOOCHHOCTH KIIMHUYECKOTO TPUMEHEHUS,
TOYKH MPUIIOKEHUS IeUCTBUSI HHTUOUTOPOB JTUMUIAHBIX MEIUATOPOB.

MexaHu3M [€UCTBUA WM NPUMEHEHUE MPENapaToB, CTUMYJIHUPYIOLIUX MPOLECCHI
UMMyHUTeTa. DapMaKoJIOTrHUecKass XapaKTEpUCTUKA WHTEPICUKUHOB: IIOJIyYEHHUE,
MEXaHM3M JIeUCTBUs, puMeHeHne. OCHOBBI MaTO(GU3UOIOrHUH OCTPO(ha30BOro OTBETA,
Meauanus BocnajgeHus. MOJIeKyJIsIpHbIM MEXaHNU3M IIPOTUBOBOCIIAIMTEIILHOIO 1ENCTBUSA
[JIIOKOKOPTUKOCTEPOUJIOB,  HECTEPOUIHBIX  IPOTUBOBOCIAIUTENIBHBIX  CPEJCTB.
[Ipaktuueckas pabora «I'HcToNOrMYecKue mpernapaTbl UMMYHHOU CUCTEMBI.

[TonsiTHE 0 HapKO3€ W HAPKO3HBIX Mpernapartax. KieTouHbll 1 HEPBHBIN HApKO3.
PapMaKoIOTHUYECKAasT XapaKTEpUCTUKA OTHEIBHBIX TPYHIl HApPKO3HBIX CPEICTB.
[TocnenoBaTenbHOCTD AEHCTBUS HA IIEHTpaIbHYIO cuctemy. [IpakTudeckas paboTa
«l'ucTonornyeckue npemnaparbl HEPBHOM CUCTEMBIY.

Ouznonornueckuit coH; ¢as3pl cHa. Bunel Hapymenwit cHa Ilonartue o
MEIMKAMEHTO3HOM CHE U CHOTBOPHBIX Ipernaparax (TMIMHOTUKAX).

MounekynsipHble acnekTbl Houuuenuuu. OnuaTHele pPEeLenToOpbl, UX THIIBL.
OukedanuHbl 1 3HAOP(UHBI - SHAOTCHHBIE JTUTAH bl OMUATHBIX PELIENTOPOB.

AHTUTICUXOTUYECKOE JIeWCTBHUE, BIUAHHE Ha (PYHKIUIO SKCTPATUPAMUTHON
CHUCTEMBbI, SMOLIMOHAIBHYIO c(epy, PBOTHBIA IIEHTP, apTepHaAIbHOE IAaBJICHUE, LIEHTP
TEPMOPETYIALNNA. MOJIEKYJIApHbIE MEXaHU3MBbI JIEUCTBUS HEHUPOJICNITUKOB, BIMSIHUE HA
10} aMHHOBBIE, CEPOTOHUHOBBIE, aJJPEHO- U THCTAMUHOBBIE PELIETITOPHI, X JCHCTBHE Ha
KJIETOYHbIE MEMOpaHbl, Ha JEMNOHUPOBAHHE TKAHEBBIX MOHOAMHHOB. IloTeHuman-
3aBUCUMBbIE HATPUEBBIE KaHAJIbl KAK MUILEHU JIHCTBHSI MECTHBIX aHECTETUKOB. CIIOCOOBI
MHIMOMPOBAHUS MOTEHIMAT-3aBUCUMBIX HATPUEBBIX KAHAIIOB MECTHBIMU aHECTETUKAMM.
IIpaktnueckas pabora «Kapra »skcnpeccun n0()aMHHOBBIX M CEPOTOHMHOBBIX
pelenTopoB B Mo3re Mbliei». MccineqoBarenbckas padoTa «IloBeneHyeckue TecThl Ha



ppiOkax Danio rario. Cpetiio-temHass kKamepa». HccnenoBaTtenbckas pabota
«IToBenenueckue TecTsl Ha ppiOkax Danio rario. OTkpsiToe nosne». MccaenoBarenbekas
pabota «IloBeneHueckue TecThl Ha ppiOKkax Danio rario. CtaitHoe moBeaeHUEY.

Mopyab «MoJjiekyJIsipHbIe OCHOBBI cejiekuum» 9 kiaacce (68 yaca)
1. Monekynapnas ouonozus. (20 uacos)

OCHOBHbBIE BEXU Pa3BUTHUS MOJICKYISIPHOM OMOJIOTHH.

Hyxkneunnosie kuciaotsl. OCHOBHBIE TPUHIUIIBI CTpoeHUs. [IpakTuueckas padbora
«Beinenenne JIHK w3 OGanana». Ilpaktudeckass pabora «Mogens JIHK-opurammy.
[Ipaktuueckass pabora «Omnpenenenue kadectBa mnpenapatroB JIHK ¢ momomisio
criekTpodoToMeTpuny (TIPU HATMYUHU 000PYTOBAHMUS).

MartpuuHble CUHTE3bI. Perivkanusi — OCHOBa KIJIETOYHOTrO jAeieHus. [IpuHuumsl
permukamnuu. [Ipaktuueckas pabora «PernkaTuBHas MaimivHa (Urpa-aeMOHCTPAITUs)».
[TpakTuueckas padota «I1LP (Mogens ammundukamus Ha Oymare)y.

Myranuu. Yto BbI3bIBacT n3menenus B crpoennu JJHK. [Ipunuumner penapanumu.

Tpanckpunuus. [Ipaktuueckas padora «Cuna mpoMoTopay.

I'enetnueckmii kon. IlpakTtuueckas pabora «Pemienune 3aga4 Ha TEHETUYECKUM
koa» Tpancnsauus. [Ipaktudeckas padota «DonIuHT OEITKOBY.

Opranuzanuss reHoma BUPYCOB IIpOTHMBOBUpYCHBIE CpPEICTBA, MEXAHU3MBI HX
JIEHUCTBUSL.

Opranuzanus reHoOMa OakTepuit AnTHOaKTEpHATIBHBIC IIpEInaparsl.
HccnenoBarensckas pabota «PacmpocTpaHeHrne aHTUOMOTHUKOPE3UCTEHTHBIX OaKTEPHii»
Opranuzanus reHoma sykapuot ['eHoMHoe penaktupoBanue. [Ipaktuueckas padbota
«Pabota B COBpeMEHHBIX T€HETHUYECKUX 0a3ax naHHbIX. [IpoBenenue In silico anamuza
MIOCJIEI0BATEIILHOCTEU T€HOBY.

2. Monexynapusie ocrnogwl 2enemuxu (20 uacoes)

[Ipenmer renetuku. KpaTkas  ucTtopuss pa3BUTHS  OPEACTABICHUS O
HACJIEICTBEHHOCTH.

OT rena K MpU3HaKy: Kak packpacuTh Kota. UTo Takoe npusHak? IIyTe OT rena o
npuszHaka. Myrtamuu. Aunnenu. [eTepo3uroTsl M romMo3uroThl. JIOMUHAHTHBIE H
peueccuBHble ayenu. PomeBas wurpa  «Aiutenn». HMccnegoBaTenbCKUMT  HPOEKT
MyTtareHHblie (hakTOpBbI.

I'ennl cTposit opranu3M. BxitoueHne W BBIKIIOUEHHE OOJIBIIOr0 HAOOpa IEeHOB.
Kak kneTku moHUMalOT, KaKie TeHbl 10JKHBI padoTath. PoneBas urpa «Cynp0a KIEeTKn.
I'enbl-nepexmnrouarenu. [Ipaktuueckoe 3ananne « AIITOPUTMBI JJIs1 KJIETOK.

JluckpeTHOe HaclieloBaHWE MPU3HAKOB. 3aKOHbI MeEHnens: OJMH Te€H - OAWH
npu3Hak. Cxema CKpeniuBaHus. 3aKOH €AUHOO0Opa3usi THOPUIOB MEPBOr0 MOKOJICHUS.
[Ipaktnueckoe 3ananne «EamHooOpasue mepBOro MOKOJEHUs». 3aKOH pacuUleIICHUs



IIPU3HAKa BO BTOPOM MNOKoJIeHUM. [IpakTtuueckoe 3amanue «PacmienieHue BO BTOPOM
nokoieHum». MccneqoBaTenbCKuil NPOEKT «3akoHbl ['. MeHens B SKCIIEpUMEHTED.

3akoHbl MeHieMs1: HECKOIBKO I'€HOB - HECKOJIBKO MPU3HAKOB. JIUruopuaHoe
ckpemuBanue. Hes3aBucumoe pacxoxkaeHue xpomocoM. [Ipakthueckoe 3anaHue
«Pemetka [Iennera». CueryieHHOE HaclIeJOBaHUE.

B3aumopelictBue reHoB. AlienbHOE M HeaiuienbHOe. lIpakTmueckoe 3aHsATHE
«B3anmMoeiicTBYSA T€HOB (MOJIETUPOBAHNE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KIETKY)»

Onpenenenue noina. [lonossie xpomocomsl. Camiiel U caMku. Biusinue dhaxTopoB
OKpyKarouieni cpeapl. XpOMOCOMHOE ompenesneHne noja. IloioBble XpOMOCOMBI.
[Ipaktuueckoe 3amanne «HacnenoBanue, cuemieHHOe ¢ moioMy». [IpobGrema
JNOTOJIHUTENBHON X-XPOMOCOMBI Y KEHIIUH. TPEXIBETHBIE KOLIKH.

3. Monexynaphuie ochogwl cerexuuu (28 uacos)

I'enbl B monymsinusix: Benkoe paBHoBecue. [lomynsiius. YacToThl BCTpeuaeMoCTH
pU3HaKa W ajiens. YpaBHeHue Xapau-BaitnOepra. IIpaktudeckoe 3amanue «HacToTsl
ajuienied, TeHOTUINoB u  ¢eHoTurnoB». McciemoBarenbCKuii  MPOEKT  «AHAIU3
T€HETUYECKON CTPYKTYPHI MOMYJSAIUK (Ha OCHOBE 3akoHa Xapau-BaitHbepra)y.

[Momynsuuu MEHSIOTCA: YHCIEHHOCTh, MHUTpalys U BeIOOp cymnpyra. dakTopsl,
KOTOpBIE BBIBOJSAT TIOMYJISIIMIO W3 paBHOBecus Xapau-BaiinOepra. YmucineHHOCTH
nonynsanuu. PoneBas wurpa «Oddext ocHoBatens». PomeBas wurpa  «Oddekt
OyThUIOUHOTO ToOpJblmKay. Jpetid renoB. Myrtamuu. HecnyualiHoe CKpeluBaHUE.
N3omsmus.

[Tonymsiun~ MEHSIOTCS:  €CTECTBEHHBIM ~ OoTOOp.  MexaHu3sM — JIeUCTBUS
ecTecTBeHHOTo oTOopa. JIBmxymuii or6op. Ponesas urpa «EctecTBeHHBIN 0TOODY.

MoaudukannonHas U3MEHYUBOCTb. Crartuctuueckue 0COOEHHOCTH
MoauGUKAITMOHHON M3MEeHUMBOCTH. MccnemoBarensckue paboThl «MoaudukamuonHas
M3MEHYHMBOCTh PACTEHUN B IIPEJEIaxX BAIIErO MECTA JKUTEIbCTBAY.

HacnenoBanne KOJMMYECTBEHHBIX NPU3HAKOB. KoOJIMYECTBEHHBIE NPU3HAKHU.
CpenoBast n3MeHYHBOCTh npu3Haka. Koadpuruent nacneayemoctu nmpusHaka. OTBeT Ha
otoop. Ilouck reHOB KOJIWYECTBEHHBIX MNPU3HAKOB. OIHOHYKICOTHIIHBIE BapUAHTHI
reHoB. JIHK-uun. [TomHOT€HOMHBIN aHAIU3 aCCOIUALUN.

«Owmbl» Haj reHoMoM. IloctreHomHas spa. OOpatHasi reHeTuka. «OMHKCHBIE»
uccienoBanus. [Iporeom, Metabonom. [IpakTrdeckoe 3aganmne « ATpPOHOMBIY.

JlomecTuKkaiusi U IEHTPbl T€HETHYECKOTro pa3HooOpaszus. [loucku pactenuit c
«XOPOILIUMMY TpU3HAKAMU [JIs 4esioBeKa. LIeHTpbl Te€HEeTHYEeCKOro pa3zHooOpas3us.
Huxomait iBanopuu Bapuiop. Cenekius. KomOuHamMoHHass ¥ THOPHIHAS CEICKIIHS.
I'erepo3uc. IIpaktnueckoe 3amanue «l'OMOJIOTHYECKME PSAIbl  HACIEICTBEHHOU
W3MEHYHUBOCTH.

CoxpaHuTh U U3y4YUTh I'€HbI, YTOOBI MEHATH Oyayiiee. Kak npaBuibHO XpaHUTh



redbl. Komlekiuu  reHeTHYecKuX  pecypcoB  pacteHuid. IIpaktukym  w/winum
UCCJIEeI0BATENbCKUIM MPOEKT «MeToabl KyJIbTUBUPOBAHHUS in Vitro JUisl COXpaHEHUS
FEHETUYECKUX PECYPCOB PACTEHUN U IJIs1 YCKOPEHHOU CEIEKIUN.

I'emetnueckue LEHTpPHI B Hamed cTpaHe. [e 3aHUMAIOTCA TEHETUKON W
TEHOMMKOM U1l HY XK/ CEJIbCKOI'0 XO34MCTBa.






TEMATHYECKOE INTAHUPOBAHHUE

Moayab «Kak :KMBOTHbIE U PACTEHHS PUCIIOCAOIUBAIOTCH» (IBOJIIOLUOHHAS

3KoJIorus) 5-6 kinaccol (34 yaca)

eqnHas cucreMa. Aantanuu
(mpucnioco6sienus ). [lonsitue
TrOMEOCTa3a )KMBOT'O OpraHU3Ma.
Cnioco0sI ero nojAepKaHus.
OrpanuueHust
MOP(OJIOTHIECKHUX U
(U3HOTOTUYECKUX aarTaIlHi.
[Touemy opraHu3Mbl He
CTaHOBSTCS OCCKOHEYHO
OOJIBIINMU, MAJIEHBKUMH,

Tembl OcHOBHOE coep:xkaHne JeATeIbHOCTH
IIKOJIbHUKOB
1. MbI ucciienyem CBOIICTBA U CTPOEHUE KUBBIX Hccenenosarenbekue
KMBbIE¢ 00bEKTBHI OpraHU3MOB (CTPOCHHE KJICTKH). | padboThl «Bce nu (CUHULIBI,
(6 1) Bun, ocobs — opranusm kax Oenku, Oepe3bl W T.J.)

OJIMHAKOBEIE?

DOTOKBECTY.
[IpakTuueckas padora
«CocraBnsiem KHUTY

PEKOpPIAOB  pacTeHU U
YKUBOTHBIX HAIIETO Kpasi».

OKa3bIBAIOIINX OCHOBHOE
BIIMSTHAC HA )KU3HEIEATEIIEHOCTh
KUBBIX OPTaHU3MOB:
TeMIIepaTypa, CBET, BIAKHOCTb.
OCHOBHBIE 3aKOHOMEPHOCTHU
IPUCTIOCOOJICHUS KUBBIX
OpraHU3MOB K A0MOTHICCKHM
dakropam. [Ipucnocobnenus k
OCHOBHBIM a0MOTUYECKUM
dakTopam: Temmeparypa,
BJIQ)KHOCTD U CBET.

BCESITHBIM.

2. Biusinue DaKTOPBI OKPYKAIOLIEH CPEbI [IpakTyeckoe 3aHsaTHE
OKpYKaloIei (abuotnueckue, OUOTHYECKHE, «Bet u Termno» (Kyouku
cpe/bl Ha JKUBbIE aHTpornorennsie). [Ipumepsr JIb/1a B3BECUTh, TOJIOKHUThH
opranu3mal (12 u) a0MOTHYECKUX (DaKTOPOB, B yamku lletpu Ha

Pa3HOLIBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTD
3aHOBO — KTO OBICTpEe
pacTasin).

[IpakTyeckoe 3aHsaTHE
«Yro pacTBOpsieTcs B
BOZE» (AKCIEPUMEHT
«Kunkuit nom»).
[IpakTueckoe 3aHsATHE
«quddy3us BemecTs B
BOJI€ (pacTBOPHI)»,
«/IBM>KEHHE PacTBOPOB IO
LBETKY».

[IpakTyeckoe 3aHsaTHE
«JIen maaBaeT B BoJie
(aiicbepru, 3amMep3aHue
BOJIOEMOB)».
[IpakTueckoe 3aHsaTHE
«Jlen npu 3amep3aHumn




paciupseTcs»
(pa3pylieHue KaMHs
(mouBoOOpa3zoBaHue),
3aMep3aHue KJIETOK).
IIpakTyeckoe 3ansaTue
«IIly6a» (kyOuku apaa
3aBEPHYTh B Pa3HbIN
MaTepHall, B3BECUTh).
IIpakTryeckoe 3aHsaTue
«[IurmMeHTh» (MOKHO
pa3aenuTh Ha BAaTMaHe
KpacuTeIu u3
dbaomacTepoBy.
[IpakTryeckoe 3aHsATHE
«Kak »KMBOTHBIC IJIaBAIOT
B BOJie» (DKCIIEPUMEHT C
MTUATICTKOM ).
HccnenoBatenbckue
pabotsl «BiusiHue cBeta
(Temia, BIaXKHOCTH,
COCTaBa MOYBHI) HA
pacTeHHs B €CTECTBEHHBIX
WJIH UCKYCCTBEHHBIX
YCIIOBUAX» (Ha JOCTYITHOM
Martepuae).

3. BzaumopelictBus

’KHBBIX OPIraHU3MOB
(4 4)

buotnueckue GpakTophl.
3aKOHOMEPHOCTHU PA3BUTHUS
MEKBHJIOBBIX
B3aMMOOTHOIICHHH.
KoaBomtonus (XUIIHUK-)KEPTBA;
Napa3uT-X035IMH) DBOJIOIUS
CTpaTeruit JOOBIBaHUS TTHUIIIH.
ConnaiprHOCTh. Buapl-
BcesieH1bl. [lepedens pacTenuii-
BpEIUTEIICH.

HccnenoBarenbckas
pabota «Habmronenus 3a
B3aMMOOTHOIICHHUSIMHU
KUBOTHBIX MPU
JTOOBIBAHUH ITUILIA
(KOpMYIIIKY JJ1s TITUL, JJI51
TOPOJICKUX WJIH CEIbCKUX
JKUBOTHBIX). BeO-
KaMephI».
HccnegoBatenbckas
pabora
«PacnpocTpanenue
BHJIOB-CHAHTPOTIOB B
HaIlleyl MECTHOCTH)




4. Yesi0BeK B )KU3HU
pacTeHu u
JKUBOTHBIX? (6 1)

AHTpOINOreHHbIe (PaKTOPHI.
[IpaBaa nu, 4TO NEPBOOBITHBIE
JIOAU KUIIM B TAPMOHUU C
npupoaoi. OTOMalIHUBAHUE U
OPUPYYEHHE KUBOTHBIX U
pacteHuil. 3aueM cracarthb
BBIMUPAIOIINE BUBI, KAK 3TO
nenatb. KynbTypHbIE pacTeHUs U
ux aukue npeaku. [louemy
BaYXHO UX COXPaHSTh.
Pa3Ho00pasue KyabTypHBIX
pacTeHuil U UX 3HAUYCHUE B
KU3HU yenoBeka. KpacHas kHura
Bauieit repputopuun. Ocobo
OXpaHsieMble TEPPUTOPUH,
3anoBeHUKH Poccuu u mupa.

[TpakTnueckas pabora
«Pa3nooOpazue
KyJbTYPHBIX PaCTCHUH B
BaIlleM PETHOHEY.
Hccnenosarenbekas
pabota «Bnusinue
aHTPONOTE€HHBIX (PAaKTOPOB
Ha pa3BUTUE PACTCHUH B
ropojie/HaceJICHHOM
MIYHKTE.
OKCKypcHs/TIpaKTHYECKast
pabota «OOIIT B Bamem
pETHOHE — YHUKATbHBIC
OOBEKTHI PUPOABDY.

5. DKojJ0orN4YecKue
Humu (6 )

buocdepa — oqHa u3
BOKHEUIIINX 000JI0YEK 3EMIIH.
UTo Takoe «IKOJOTHUYECKUE
HUIIIK» U KaK OHU
dbopmupyrotcsa? opmupoBaHue
3HaHUH 110 OMOpPa3HOOOPA3HIO
KU3HEHHBIX (popM,
MTOBEJCHYCCKUX
MIPUCTIOCOOJICHU,
Moau(UKAIIMOHHAS
U3MEHUYHUBOCTH (Ha 6a30BOM
ypoBHE). PacTuTenbHbie
c000IIIeCTBa M UX THITHI.
Pa3Butne u cMeHbI
PaCTUTENILHBIX COOOIIECTB.

HccnenoBatenbckue
paboThl « IKOIOTHUECKHE
HUIIIN BOKPYT T€Os —
onucanue HakTopoB
OKpY’KarolleH cpesibh».
HccnenoBarenbckue
paboThI
«DeHoIornyecKue
HAOJIIOICHU).

MonayJb «OCHOBBI pacTeHHEBOACTBa» 7-8 kiaccol (68 yacoB)

Ucrtopus passurus
arpOXMMHYECKHUX 3HAHUU
(pab6otst M.B. JlIomoHOCOBa, FO.
JInbuxa, byccenro, B.B.
HokyuaeBa, K.A. Tumupsizena,
II.A. Kocteruena, JI.H.

Tembl OcHoBHOe coaep:kaHue e TeIbHOCTD
IIKOJbHUKOB
Tema 1. BBenenue B | UTo-Takoe pacTEHUEBOACTBO: [IpakTuueckas padboTa
PacTeHueBOACTBO OCHOBHBIE (haKTOPBI «bouka JInbuxay.
(2 9) BBIpALlBaHUSI PACTCHUM.




[IpssHUITHUKOBA U Ap.).

Tema 2.
ArpoTexHU4eCcKHi
KcnepuMeHT (6 1)

[IpaBuiia mocTaHOBKH
arpod’KCIIEPUMEHTOB.
ITocTaHOBKA 3KCIIEPUMEHTOB C
pacteHusiMU. Bp1Oop TeMbl,
COCTaBJIEHUE TUIOTE3bI, LIETU U
3a/1a4 HKCIIEPUMEHTA 10
BBIpALBaAaHUIO PACTECHUH B
KOHTPOJIMPYEMOU cpee.
KonTtponu, moBropHOCTH,
IIPOBENCHUE IKCIIEPUMEHTA.
[InaHupoBaHuE IKCIIEPUMEHTA.
O1uieHka pe3yJbTaToB
JKCHEPHUMEHTA.

OcBO€HHE TEXHOJIOTUH
KPYTJIOTOJJUYHOTO BBIPAIMBAHUS
cajaToB U MUKPO3€EJIECHU B
KOHTPOJIUPYEMBIX
UCKYCCTBEHHBIX YCJIOBHSIX.

Hccnenosarenbekas
pabota «DaxkTopsl,
BJIMSIOLIME HA
npopacTaHue ceMsH (pocT
IIPOPOCTKOB).
[TpakTnueckas pabora
«COO0p yCTaHOBKH 715
BBIpAIIMBAHMS PACTCHUH B
KOHTPOJUPYEMBIX
YCIIOBUSIX).

Tema 3. Posib
XHUMHYECKHX
3JIEMEHTOB B

NUTAHUU PACTEHUH
(20 v)

Bopa. PactBop. BeITsixkKa.
AHHOHBI, KATUOHBI,
3IEKTPONPOBOIHOCTh ¥ pH
pactBopa. Poiib xXuMuyecknx
3JIEMEHTOB B MUTAHUU PACTECHHUIA.
[TonyyeHnue nuraTenbHBIX
BEILIECTB PACTEHUSIMHU.

VY no6penus: opraHu4eckue,
MUHEpaJbHbIE,
MUKpOOHOJIornueckue. THrbl
MATaHUs pacTeHu. Bo3myHoe
Y MUHEpaJIbHOE (KOPHEBOE)
MMUTaHUE pacTEHUH. TpaHCcoOpT
MUTATEIbHBIX BEILIECTB
paCTEHHI: BOCXOSIIUN U
HUCXOJAIINMI TOK. BaxkHenue
KanuiHbIe, (ochOopHBIC U
a30THBIC yIOOpEHUS, NX
cBoiicTBa. [IpocThie U CIIOKHBIE
yI0OpeHUS.

Poct n pazButne pacrenuit:
ITambl OHTOTEHE3a, (PaKTOPHI,
BIIASIOIIHE HA POCT PACTEHUM:
CBET, T'YCTOTa MOCa0K, MUTAHUE,
cyocTpar.

Oco0eHHOCTH MUTAHUS

[TpakTnueckas pabora
«CXxeMbl MUTATEIbHBIX
pactBopoB. Pacuer 103
yInoOpeHul s
MATATEIbHBIX PACTBOPOBY.
[TpakTuueckas pabora
«IIpaBuna cMemMBaHus
yI00peHUI
[TpakTuueckas padboTa
«IIutanue pacrenuii:
TEXHOJIOTUsI
MPUTOTOBJICHUS
MUTATEJIbHBIX PACTBOPOB
JUISL Pa3HBIX KYJIbTYp».
[IpakTuueckas padbota
«MOHUTOPHUHT
MUHEPAIbHOTO TUTAHUS
pacTECHUIN.
[IpakTuueckas padboTa
«PacturenbHas
JIMAarHOCTHKAY.
Hccnenoparenbckas
pabota «Or1eHKa
COCTOSIHUSI KOMHATHBIX
pacTeHuM, paCTEHUI Ha
LIKOJIBHOUM TEPPUTOPUH,




pacTeHuil a30TOM. A30T U €ro
3HAYEHUE B )KU3HU PACTCHUM.
®opmbI a30Ta U UX
npeBpalicHue B MOYBe.
HcTtounuku dpochopa s
pacteHus. 3HaUeHUe
dbocdopcoaepxanux
COEIMHEHUN B KieTke. Posb
MAaKpOIPrUYE€CKUX COCTUHEHUN
dbocdopa B sHEpreTHIECKOM
oOmMeHe.

Brnusinue xanus Ha pusndeckue
CBOMCTBa MPOTOIJIA3MbI, HA
(dbepMeHTHI yTIeBOIOPOIHOTO
oOMmeHa, cuHTe3 OCJIKOB U JIp.
Ponb xanus B moaepkaHuu
MOHHOTO OaJlaHca B TKaHSX, B
poLeccax caMOperyJsiuu.
Perynsaropnas u
CTPYKTypoOoOpa3oBarenbHas
pOJIb Kanblus. Y4acTue B
00pa30BaHUU KJIETOYHOM
CTEHKH, NOJIJIEPHKAHUN
CTPYKTYpbl MEMOpaH u
peryJslus X MIPOHUIAEMOCTH.
3HaueHUE MarHus B
MeTaboIM3Me PaCTECHUH.
Marnuii B coctaBe xjopoduiia,
CXOJICTBO XJIopoduiiIa U
reMorjao0rHa Kak
CBUJIETEJILCTBO €UHCTBA
OpraHUYeCcKOro Mupa.

Cepa u ero OCHOBHBIC
COEIMHEHUS, UX POJIb B
CTPYKTYPHOU OpraHu3anuu
KJIETKH, Y4acTHE B
OKHCITUTEIBHO-
BOCCTAHOBHTEIIbHBIX PEAKIIUAX
MUKpO3IEMEHTHI.
[Ipencrasnenus o poau
MHUKPO3JIEMEHTOB B
MeTa0oIM3Me PaCTEHUH.
Oco0eHHOCTH MOCTYIUICHUS
MUKPO3JIEMEHTOB B PACTCHHSI.
CuHeprusm u aHTarOHU3M

YCTaHOBKA MPUIHH
MaTOJIOTMYECKIX
COCTOSIHUH (TIpH
HaJTUYKN)».
Hccnenosarenbekas
pabota «O1eHKa BIUSHUS
pa3IMYHBIX JIEMEHTOB Ha
COCTOSIHUE PACTECHUMN
(cocTaBneHuE pa3TMUYHBIX
MOJIKOPMOK)».




3JIEMEHTOB IIUTAHUSI PACTCHUMU.
PacturensHas quarHocTuka u
METObI UICHTU(PUKAIIUN
HEJ0CTAaTKa/U30bITKa DJIEMECHTOB
ITUTAaHUA.

Tema 4.
Peryasitopsl pocra
pacreHuid. 3ammra
pacreHuii (4 1)

ITonsaTHE O perynsaTopax pocra
pactenuii. CTUMYJISTOPHI pOCTa
— (putoropmoHsl (ayKCHHBI,
ruO0epeITMHbI, IUTOKUHUHBI).
MHruouTopsl pocta pacTCHUIA:
1. mpupoHbie (abcu3oBas
KHCJIOTa U HEKOTOPBIC
(dbeHoIBHBIC BEIlIECTBA
(MKyMapoBasi, KOpu4yHas,
CaJTUIIUIIOBAsT KUCIOTHI).

2. CHHTETUYECKHE
(MOpdaKTHHBI, peTapIaHTHI,
nehOMaHTHI, IECUKAHTBI,
repOuIu ). DUTOMOHUTOPUHT
Y OLICHKA COCTOSIHUS PACTCHUIA.
CoBpemeHHbIe CTTOCOOBI
MOHHUTOPHHTA.

3amura pacTeHui ot
BpeAUTENICH: OCHOBBI
ouomerona.

[TpakTnueckas pabora
«DUTOMOHUTOPUHT U
OLIEHKA COCTOSIHUS
pactenunii. COBpeMEHHbIE
CI0COOBI MOHUTOPUHT .

Hccnenosatenbckas
pabora «Bnusiaue
reTepoaykcruHa Ha
npopactanue (pocT Ha
Pa3HBIX CTAIUIX, B pa3HBIX
YCJIOBHSIX) Pa3IMYHBIX
pacTeHUN.

[TpakTnueckas pabora
«HCcekTapuy: paBuia u
YCJIOBHUS pa3BEICHUS
MIOJIE3HBIX HACEKOMBIX).

Tema 5. Bognas,

necyaHas u
MMoYBC€HHAaA

KYJbTYPbI, HX
NnpuUMeHeHNe B
BbIpalllUBAHUHU
pacTeHm.
Du3noJI0rHs
pactennii (8 u)

Bonnas, necuanas v moYBeHHast
KYJbTYpbI, UX IPUMECHEHUE B
BBIPAIIIMBAHUN PACTEHUI.
[IpoBenenue BoAbI B KOPHE U
cTebJie pacTeHUH.

Bonsblii pexxum pacTeHun:
CTpOEHHUE YCTHHUII: (DaKTOPHI,
BJIUSIIOIINE HA UX PACKPBITHE U
3aKphITHE. 3HAYEHHUE MEXaHU3Ma
peryJslyU UCTIAPEHUS BIIaru
pacTEHUEM.

DOTOCUHTE3 — YHUKAJIbHBIN
npolecc pacteHui. TemMHoBas U
cBeToBas ¢Gas3bl (POTOCHHTESA.
3HaueHue POTOCHHTE3A IS
KUBBIX OpraHn3MoB. DakTopbI
pocTa paCTeHUN: BO3AYX H
aspanus. [lonzemHoe npixanue
pPacCTEHHUIi: COCTaB MOYBEHHOTO
BO3/1yXa, Ta3000MeH. ['a3000MeH

[TpakTuueckas padboTa
«KopHeBoe 1aBiIeHHEY.
[TpakTuueckas padboTa
«IIpurorosienue
npenapara yCThHUII
METOJOM CJICTIKa.
Hccnenosarenbckue
paboTsl «BiusiHue
YCJIOBUM COAEPHKAHUSA
pPacTeHUM Ha KOJIMYECTBO
YCTBUID.

[IpakTuueckas padboTa
«DyHKIIMOHAJIbHAA
JIHAarHOCTHKA PACTEHUM 110
aKTUBHOCTHU
XJIOPOILJIACTOBY.
Hccnenosarenbckas
paborta «OnpexaeneHue
xyopodunna Aub,
OLICHKA




npu OECIIOYBEHHOM
BBIPAIIUBAaHUU.

(hOTOCUHTETHUECKOM
AKTUBHOCTU PAaCTCHUU U
(bhakTOpOB, BAUSIONINX HA
HEey.

[TpakTuueckas pabora
«Aspanus, CO, u O,.
JIpIxanue pacTeHUum».
[TpakTnueckas pabora
«/IpIXaHHE pacTeHUN:
OllIeHKa HHTEHCUBHOCTH
JIBIXaHUS PACTEHUH 1
IJIOZ0BY.
HccnenoBatenbckue
pabotsl «Briusiaue
crioco0a BbIpallMBaHuUs
(cocTaBa mUTATEIIBHOM
CMECH, CXEMbI BHECCHHS )
Ha POCT M Pa3BUTHSI
pa3IMYHBIX PACTCHUI.

Tema 6.
KyabsTypHbIe
pacTeHus.
CoBpemMeHHbBbIE

ACIICKThI CCJICKIINN
(20 u)

Kak 4enoBek cTay ucroiab30BaTh
pactenus? CBsi3b pa3BUTHS
UMBWJIN3ALUN YETIOBEKA U
OJIOMAallIHABAHUS PACTCHHIA.
JlomecTukanusi.
HacnenctBeHHOCTD 1
U3MEHYMBOCTh — OCHOBHBIE
CBOMCTBA UBBIX OPraHU3MOB.
3menuuBocTh. Buasl
U3MEHYHMBOCTb.

['en —MaTepuaIbHBI HOCUTEND
HACJIEICTBEHHOCTH U
u3MeHYnBOCTH. HykiienHOBbIE
KUCIOTHL. JIokanu3anus
T€HETUYECKOr0 MaTtepuaia B
KJIeTKE. JleleHne KIeToK.
Pernukanus [JHK. OcHoBHast
JI0OTMa MOJIEKYJISIPHOM OMOJIOTHH.
Tpanckpunuus. TpaHcanus.
Myranumu.

DddekT OyTHIIIOIHOTO
TOPJIBIIIKA U T€HETUYECKOE
pazHooOpa3zue. Uto Takoe
reHO0aHK? 3a4eM COXpaHsITh
TEHETUYECKUE PECYPCHI
pacteHuii? OCHOBHbBIE CLIOCOOBI

Juckyccus
«JlomecTukanus, Bce M
pacTeHus U KUBOTHBIE,
KOTOpBIE KUBYT PSIOM C
YeJIOBEKOM UM
OJIOMAIlHUBAIOTCA?
MO3KHO JI CUUTATH
TapakaHa OJOMalTHEHHbIM
KUBOTHBIM ?».
[TpakTuueckas padboTa
«MoaupukarmoHHas
WU3MEHUYUBOCTb (JTUCThS,
UTOJIKU C OJJHOTO
JIEpeBa)».

[IpakTuueckas padbota
«I'eH — uHCTpYKIUS 110
cObopke KJIeTKH (Ha Oucepe
WJTA KOHCTPYKTOPE)».
[IpakTuueckas padboTa
«MyrTarnus Ha OyTepopoe
(J1r060#1 OOBEKT U3
npeablayieit paboTsl, Tae
M3MEHEHUE UHCTPYKIUU
MPUBEJET K U3BMEHEHUIO
BHEIIIHETO BHUJIA
00BEKTa)».




COXPAHEHHUS TEHETUYECKHUX
peCypcoB pacTeHuit (ex situ u in
situ).

3nauenue pador H.W. BaBunosa.

3aKOH TOMOJIOTHYECKUX PSAIOB.
LlenTpBI MPOUCXOKACHUSA
KyJbTYpHBIX pacTenuy H.1.
Basuiiosa u I1.M. XXykoBckoro.
OCHOBHBIE METO/IbI CEJICKIINH.
IM'ubpunmuzanus. opmsl 0oTOOpA.
OCHOBHBIE HAITPaBIICHUS
CEJIEKLIMU: YIy4IICHUE
YPOKANHOCTU, YCTOUUUBOCTH K
OMOTHYECKUM U a0OMOTHYECKUM
dakTopam.

EcTb nu xxu3np B npodbupke?
buorexHonorus KyJabTypHBIX
pacTEHUM.

Kak uenoBek MoxeT
MOAUGUIIMPOBATH PACTCHUS ?
I'eneTnyeckoe pejakTUPOBAHUE.
CoBpeMeHHbIE TOIXOAbI U
JNOCTHKEHUSI TEHETHYECKOT O
pEOAKTHPOBAHUS] PACTEHUH.

[TpakTuueckas paboTa o
rpynmnaMm «OTKyna Ha
HaIINX CTOJIax
(GPYKTHI/OBOILN/3IAKI.
[IpakTuueckas padora
«BripammnBaem ropox. Kak
IIPOBECTH CKpPEILIMBAHUE Y
ropoxay.
HccnenoBarenbekas
pabora «BpIpamuBanue
pacTeHuil B MpoOupKe»
(MO>XHO BOCIIOJIb30BATHCS
pe3ysibTaTaMu
TPEIBITYIITIX
HKCIIEPUMEHTOB IO
COCTaBJICHUIO
MUTATENIbHBIX PACTBOPOB
JUUISL pAaCTCHUN).
[TpakTuueckas pabora
«["eHOMHBIE HOKHUIIBI
(MoxenupoBaHue pabOTHI
cucteMbsl CRISP-Cas)».

Tema 7.
PacTureabHas
npoaykuus (8 1)

HanzemHble u moa3eMHbIe
opranbl pactenuid. [Tober u
BUJIOM3MEHEHHBIN I100ET
pactenuii. CriocoOsI
Pa3MHOXKEHUS PACTCHUM.
[TonsiTHE O KaYeCTBE MPOAYKTOB
nutanus. [Ipo6rembr
KOHKYPEHIIMN OT€YECTBEHHBIX
IPOJIYKTOB MUTAHUS C
UMIIOPTHBIMU. Jloructuka
JIOCTaBKH U CPENICTBA
COXpaHEHHUS MPOTIYKTOB
MUTAHUS.

Mukpo3eneHp: NoJE3HOCTh U
TEXHOJIOTHSL.

XUMUYECKUNA aHAIIN3
npoaykiuu. OCHOBBI
CIIEKTPO(OTOMETPHH.
[TorenunomeTpus.
Xpomatorpadusi.

[TpakTuueckas padboTa
«IIpenensHoO nOMyCTUMBIE
koHreHnTpauuu (IT1K) u
METO/Ibl KOHTPOJIA
0€30macHOCTH
PaCTUTEIBHBIX IPOYKTOB
MUTAHUS.
Hccnenoparenbckas
pabora «O1eHka KauecTBa
BBIPAIIICHHOU
MUKpPO3eJIeH» (JIn00
CBOS, TIUOO U3 Mara3suHa).
[TpakTuueckas pabora
«MeTobl OILIEHKHU
Ka4eCTBA PACTUTEIbHOU
MPOAYKIMU: XPAaHEHUE U
COXPaHHOCTb
MUTATEIbHBIX BEIIECTB
(Mo 1ocTynmHOMY
000pYyIOBAHUIO).
Hccnenoparenbckas




pabota «OnpeneneHue
BuTamuHa C MeToaoM
0o0paTHOro TUTPOBAHUS B
TI0J]aX Ha Pa3HOM CPOKE
(coco0e) XpaHeHus».

Monyab «buorexnosiorusi» 7-8 kiaccol (68 yacon)

Tembl

OcHoOBHOe coaep:KaHue

JlesiTeJILHOCTD
IKOJbHUKOB

Tema 1.
BbuorexHoJsiorus
4 9)

[TonsiTue OuoTEeXHONOTUU. 3a4eM
YeJIOBEKY OMOTEXHOJIOTHH, B YEM
UX MPEUMYIIECTBO Mepe]
XUMHYECKUM CHUHTE30M. OCHOBHBIC
O0M000BEKTHI OMOTEXHOJIOTHHU:
TIPOMBIIIIJICHHBIC
MUKPOOPTaHU3MbI, KJIICTKH U TKAHH
pacTeHUi, )KUBOTHBIX U YCJIOBEKa,
OMOKaTaIN3aTOPHI.

ChIpbe Ju1si OMOCUHTE3a M OIICHKA
€ro OMOJIOTUYECKON IIEHHOCTH.
OcHOBHBIE HCTOYHUKHU YTIIEPO/Ia,
asora, pocdopa, MUKPOITIEMEHTOB.
HccnenoBanrie HOBBIX HCTOYHUKOB
CBIpbs (BKIIIOYAsi BOIIPOCHI €r0
IIpeIBapPUTEIILHON 00pabOTKH),
pa3paboTKa HOBBIX MUTATEIBHBIX
Cpell, B TOM YHCJIE BKIIOUYAOIINX
OMOCTUMYIISITOPBI U IPYTHE
AIIEMEHTHI yIPaBICHUS U
ONITUMM3AIUH MTPOIIECCOB
OouocunTeza. Metozs
ONTUMM3AINH TUTATEITHHBIX CPE]I.

[TpakTnueckas pabora
«IIpumepsl
IPUMCHCHHSI
OMOJIOTHYECKUX
00BEKTOB B TBOEH
KA3ZHU.

Tema 2.
Muxkpoouosnorus
(12 v)

[TonoxeHne npokapuoTOB B
CUCTEME OPTraHUYECKOTO MUPA.
CrpoeHnue 0akTepranbHOMN KIETKU.
Knaccudukanus 6akrepuii.
Mopdomnorus 6akrepuii. [IpocTeie
Y CJIOKHBIE METOJIbI OKPAITNBAHUS
Oakrepuii. usnonorust 6akTepuii:
MUTaHUE, IBIXaHHE, POCT U
Pa3sMHOXKEHHUE. 3HAKOMCTBO C
JOMEHOM Apxeun
(9KCTPEeMOPUIBHOCTb,
O0COOEHHOCTU CTPOCHHUSI KIIETKH).

[IpakTuka.
JlabopaTtopHnas pabota
«DukcupoBaHHbIE
npenaparbl OaKTepUid.
Omnpexnenenue Gopmbl
MPEJIOKEHHBIX
KYJIbTYP
MUKPOOPTaHU3MOB,
WCTIOJIb3YS MPOCTOU
METOJ OKPaCKM».
JlabGoparopHnast pabota
«OnpeneneHue Trra




MOJIOYHOKHCIIOE U CIIUPTOBOE
opoxenue. PoToTpodHbIE U
XeMOTpo(HbIE OAKTEPUU.
Kunetnueckoe onucanue nporecca
pocTa MUKPOOPTaHU3MOB.
DKCIMOHEHIMaIbHAsA MOJIENIb POCTA.
Kuneruka rubenu
MUKPOOPTaHU3MOB.

[laTorennslie 6akrepuu. UyMHas
najgoyka v YepHasi CMEpTb,
00TyIU3M, CTOJIOHSIK, TyOepKYyJIes.
UcTtopus 60prObI C
OakTepuaIbHbIMU UHDEKIUSIMU.
Boiina 0eckoHeyHOCTH:
AHTUOMOTUKH IPOTUB OAKTEPUH.
MexaHu3Mbl 1eHCTBUN
aHTUOMOTUKOB. MexXKiieTouHas
KOMMYHHKaIus 6aktepuid. YyBCTBO
KBOpyMa.

[Tpumenenue Gakrepuii
yenoBekoM. Kunernueckoe
OINKCcaHue OMOCUHTE3a MPOAYKTOB
MUKpOooOprannmMamu. bakrepuu,
KOTOpBbIE MOTYT pa3jararb
IJIACTHK.

Mukpoopranu3Msl B
arpoOMOTEXHOJIOTHH.
HckyccTBeHHBIE accoManum
pacTeHUil ¢ MUKPOOPraHU3MaMHU

KJIETOYHOU CTEHKH
METOJIOM OKpallTiBaHHUS
no ['pamy» (ipu
HaJM4YUU PEAKTHUBOB).
JlaGopartopHnas pabota
«IIpurorosienue
MPYOKU3HCHHBIX
npenapaTroB
MOJIOYHOKHUCITBIX
OakTepuiiy.
JlaGoparopHnast pabota
«IToceB cmbIBa € pyK Ha
yamku [letpm».
JlaGoparopHnast pabota
«Bblenenne yucTomn
KYJbTYpPbI OaKTEPHil.
Merton pa3BeeHUil.
MeTtoa UCTOLIAIOIIETO
HITPUXAY.
JlaGopaTopHas paboTta
«Mopdonoruyeckas
XapaKTepUCTHKA
BBIJIEJIEHHOMN YHMCTOM
KYJIBTYPBI:
XapaKTepUCTHKA
KOJIOHUH, (hopma
OakTepui, THII
KJIETOYHOW CTEHKI.
JlaGoparopnas pabota
«CpaBHEHHE pocTa
MUKpPOOPTaHU3MOB Ha
yaiike 0e3 u ¢
n00aBIECHUS
aHTUOUOTHUKOBY.
Hccnenosarenbckas
pabora «Ilonck
MUKPOOPTaHU3MOB
oOnaaaromux
AHTarOHUCTUYECKOU
AKTUBHOCTBIOM.
Hccnenoparenbckas
pabota «BriieneHue
MOJIOYHOKHUCIIBIX
OakTepui,
UCCIIEIOBAHUE UX




aKTUBHOCTH.
HccnenoBarensckas

pabota «Brinenenue
OakTepuil MOJE3HBIX
IUIA PaCTCHUI.

Tema 3.
JyKapHOTHYECKHUE
OpraHu3Mbl B
OMOTEeXHOJIOTUH
(m1ecHeBbIe TPUOHI,
AP OXKKH,
Boaopocaun) (12 1)

[TnecueBbie TpuObBI MPOAYIIEHTHI
OMOJIOTMYECKU AaKTUBHBIX BEIIECTB
OO011as xapaKTepuCTHKa APOXIKEN
caxapomuleToB. Mcropus
UCITIOJIb30BAHUS IPOXIKEH B
TPaAUIIMIOHHON OMOTEXHOJIOTHH.
TexHoMoruu BUHOACIIUS U
XJICOOIICUCHMS,
CIelMaTU3UPOBAHHBIE PAChl
npoxckeit. MeTaboau3M ApoxoKen.
Peaxius ciupToBOro OposkeHUsI.
[TomyueHune BTOpUYHBIX
MEeTa0O0JIMTOB B Apoxkax. [[poxoku
KaK MPOAYILIEHThl OMOTOILIIUB.
[Tonmyuenue 1ieneBbIX OCTKOB B
TPOKIKAX.

Oco0eHHOCTH BereTaTUBHOTO U
MI0JIOBOT'O PA3MHOKEHHUS Y
IPOKIKEN, 3HAUCHHUE U3YUEHUS
MHUTO32 U IUTOKWHE3A JJIs
ONTUMU3ALMH IPOLECCOB
KyJIbTUBUPOBAHUS JPOKKEBBIX
ITAMMOB, IOHUMaHUs TPUYHH
NATOTCHHOCTH JAPOXKKEH U IrprOOB,
MIOKMCKA MUIIIEHEN (GYHTULIUIOB U
pa3pabOTKH HOBBIX JIEKAPCTBEHHBIX
Ipenaparos.

Bonopocnu — nepcrieKTuBHbIN
00BEKT /I IPOU3BOJICTBA OeNKa U
yI€BOJ0B. broTexHOI0rnueckue
METOAbl OUUCTKHU TBEPBIX,
KHUJKUX OTXOJI0B U Ta3000pa3HbIX
OTXO0J10B TPOU3BOACTB. CTOUHBIE
BOJbl. CXeMbI OUHCTKHU.
buodunbrpsl, aspoTeHkH,
METAHTEHKU, OKCUTEHKH.
AKTHUBHBIN W1 ¥ BXOSIIIIUE B HETO
MUKpoopraHu3msl. Mcnonap3oBanue
BOJIOPOCJIEN B OUMCTKE CTOYHBIX
BO/I.

JlaGopartopHnast pabota
«IToacuer kneTok
IPOXOKEN B Kamepe
I'opsieBay.
JlaGoparopHnast pabota
«O0HapyxeHue
MIPOIYKTOB CITUPTOBOTO
OpOXKEHUS : STUIIOBOTO
CIIUPTa U YIJIEKUCIIOTO
razay.

JlaGoparopnas pabota
«HaOmronenne
pa3sMHOXKECHHUS
JIPOMIKEBBIX KIICTOK.
[TpakTnueckas pabora
«ITonyuenue TBOpora u
kedupa Ha OCHOBE
MOJIOYHOKHCITBIX
OakTepuiiy.
[TpakTuueckas pabora
«OcHOBHEBIE BUIBI KBaca
U UX XapaKTePUCTUKA
«JIpoxoku u
MOJIOYHOKHCIIBIC
OakTepum,
pUMEHsIEMbIE IS
MIPOU3BOJICTBA KBACay.
[IpakTuueckas padbota
«CpaBHUTEIBHBIM
aHaJIN3 Pa3BUTHS
JPOXOKEHN B a9pOOHBIX U
aHa’POOHBIX
YCIIOBUSXY.
[IpakTuueckas paboTa
«MeToabl OLICHKHA
CBOMCTB
xJ1e00TMEeKapHbIX
JIPOMKIKEH.
OcobenHoctu
IPUMCHCHHUSI




MIPECCOBAHHBIX,
CYIIEHBIX U
WHCTAaHTHBIX
IPOAKEN.
Hccnenosarenbekas
pabota «Bnusinue
(UBUKO-XUMUYECKUX
(hakTOpOB Ha KAYECTBO
OMOTEXHOJIOTMYECKOM
MPOIYKITNH (KBac,
kedup, CoIp, XJ1e0 1
TP )».
HccnenoBaTenbekas
pabota «Bnusinue
(U3HKO-XMMHYECKHIX
(hakTOpOB HA POCT
Bojiopociiu (Chlorella
vulgaris)».

Tema 4. HacnenctseHHOCTE U [IpakTuueckas padbota
HacaeacrBeHHas W3MEHUYUBOCTH — OCHOBHEIE «MoaudpuxarmoHHas
uHdopmanus (8 4) CBOICTBA )KUBBIX OPraHU3MOB. W3MEHYUBOCTS (JIUCTHSI,
HN3menunBoCcTh. Bubl WUTOJIKU C OJTHOT'O
W3MEHUYUBOCTD. JIepeEBA)».
I'en —MaTepuanbHbI HOCUTEIb [TpakTuueckas padboTa
HACJICICTBEHHOCTH U «I"eH — UHCTPYKIHUS 110
U3MEHUYUBOCTU. HyKIIeMHOBBIE cOOpKe KJIeTKH (Ha
KUCJIOTHI. JIokanuzamus oucepe wim
F€HETUYECKOro MaTepuasa B KOHCTPYKTOPE)».
KJIeTke. [[enenue KieTok. [TpakTuueckas padboTa
Pernukanus JIHK. OcHoBHas «MyTtanus Ha
JI0OTMa MOJICKYJISIPHOW OMOJIOTHH. OyTepOpoe (Jroboi
Tpanckpunuwms. Tpancasamus. 00BEKT W3 MPEAbIAYIIEH
MyTarmumu. paboTHI, T/IC U3MCHEHNE
WHCTPYKIIUM TIPUBENET
K U3MEHEHUIO
BHEIITHETO BU/IA
00BEKTA)».
Tema 5. [TosmoxxeHnre BUPYCOB B CUCTEME [TpocmoTtp
Bupycosorusi (6 4) | opranndeckoro mupa. CTpykTypau | JOKYMEHTAJIbHOTO

XUMHUYECKHUI COCTAaB BUPYCOB.
Kiaccudukanys BUpycos.
Penponykuus BupycoB. Bupycer -
BO30yAUTENIN UHPEKIIMOHHBIX
0osie3Hel. OHKOBUPYCHI.
Bakrepuodaru: crpoenue,

¢dbunpMa o BUpycax.
[IpakTuueckas padora.
«Meron pa3BeIeHUIN.
[IpakTuueckas padoTa.
«TurpoBanue
O0aktepruodarony.




CBOWCTBA, IPUMEHECHUE.
buonoruueckue meToabl 60pLOBI €
BUPYCaMHU.

Tema 6. 'ennas

OCHOBBI T€HHOW HH)KEHEPUH.

[TpakTnueckas pabora

HHKeHepHs U Bekropa. Cneuuduueckue «OHIOHYKIIEA3BI
OMOTEXHOJIOTUH dbepMeHThI OaKTepuUi. pecTpukuuu (padota ¢
8 4) buortexnonorun npoayKuuu HYKJICOTUTHBIMU
0eJIKOB B OaKTepUaIbHbIX MOCJIEI0BATEILHOCTAMU
KyJIbTypax. JJocTukeHus reHHON Ha Oymare)y.
WHXXEHEPUU U OMOTEXHOJIOTHH. [IpakTuueckas padboTa
CRISPR/Cas — cucrema «['eHHBIE HOXKHULIEI -
aJJalITUBHOTO UMMYHUTETA CRISPR/Cas
Oakrepuii u apxeit. 'MO. Metoasl | (MoaeaupoBaHue HA
nonydenus ['MO. Oymare)».
Wrpa-auckyccus:
«Bprpaii rpanrt Ha
coznanue ' MOy.
Tema 7. JlomecTrkaysi OCHOBHBIX Huckyccust
Buorexnonorum B JIOMAITHUX JKUBOTHBIX; «/lomectuxkanus, Bce u
’KMBOTHOBOJICTBE COBPEMEHHBIE SKCIIEPUMEHTBHI 110 pacTeHust ¥ >KUBOTHBIE,
8 v) JIOMECTHUKAITUU )KUBOTHBIX KOTOPBIE )KUBYT PSAIOM
(Jucuila, HOpKa H JIp. — C YEJIOBEKOM UM
AKCHEPUMEHTHI HAYYHOM IIKOJIBI 0JIOMalIHUBAIOTCS ?
akageMuka bensiena). MO3KHO U CUUTATh
CoBpeMeHHBIE METO/IBI B TapakaHa
YKUBOTHOBO/ICTBE: TPAHCIIAHTAIIUSI | OJJOMAITHEHHBIM
AMOPHUOHOB, XUMEPHBIE JKUBOTHBIE, | KUBOTHBIM 7).
KJIOHUPOBAHHUE. [IpakTrueckas pabora
OcHoBHBIE O0JIE3HU )KUBOTHBIX U «Metoauka
POJIb MAaTOTE€HHBIX KJIOHUPOBAaHUS
MHKPOOPTaHHU3MOB U TApa3suToB B | (MOJEIMPOBaHHUE HA
pa3BuUTHH 3a00JI€BaHUi JOMAIIHUX | Oymare).
KUBOTHBIX 1 OCHOBHBIX M€pax [IpakTuueckas padbota
O00pBOBI C HUMU; POJTH TTOJIE3HBIX «CocTaBieHue palmoHa
MUKPOCUMOMOHTOB B OpPTraHu3Me MUTaHUS )KUBOTHOTO,
#KUBOTHBIX. [TonoxuTenpHoOE U pacyeT pacxo/I0B Ha
no00YHOE (OTPHUIIATETHLHOE) COJIEPKAHUE.
BO3JIECTBUU aHTUOMOTUKOB Ha Hccnenoparenbckas
OpraHu3M B XOJI€ JICUCHUS pabota «OreHka
YKUBOTHBIX; IIEJIN U 3a]]a4U KauecTBa MOJIOYHOU
BeTepuHapuu. buotexHomorus MPOTYKIII.
KOPMOBBIX ITpenapaToB.
Tema 8. OCHOBHBIE METO/IbI CEJICKIIHUH. [IpakTuueckas padbota

buorexHosoruu B
PAaCTCHUEBOACTBE

I'ubpuauzanus. @opmel oTOOPA.
OCHOBHBIE HANPABJICHHUS

«BpIpamuBaeM ropox.
Kak nposectu




(10 1)

CEJIEKLIMU: YIYUIIECHUE
YPOKAUHOCTH, YCTOUYUBOCTH K
OMOTHYECKUM U a0MOTUYECKUM
dakTopam.

OCHOBHBIE MOIXO/bI CEJIIEKIINU U
OMOTEXHOJIOTHU KYJIbTYPHBIX
pactenuii, [ ubpunuzanus,
OTJajeHHasi THOpuan3anus,
HCKYCCTBEHHBIN 0TOOD, T€TEpPO3KC,
TpaHcpopMaliys, MyTareHes,
TreHEeTUYECKOE PEAAKTUPOBAHUE).
Uctopus cenexuuu B Poccun u
MHUPE, UCTOPHUSI PA3BUTHS
BAKHEHIINX COPTOB KYJIbTYPHBIX
pacTEHHUM.

Kaxk uenoBek Mmoxer
MOAUGUIIUPOBATH PACTCHHUSI ?
I'enHas unxenepus pacreHui: Yto
TaKO€ FreHeTUYeCKasi MHKEHEepUs
pacteHuil. TpaHCreHHbIE PACTCHUSI.
Mertonp! nonyuenus. O6pa3oBanue
OITyXOJIEW Y PACTEHHUM.
ArpobakTepuanbHast
Tpanchopmarus: Ti-ma3Muabl.
I'enst T-IHK. MonekyispHo-
TEHETUYECKNE MEXAHU3MBbI
tpancopmaruu. ['eHeTnueckoe
penaktupoBanue. CoOBpeMEHHbBIE
NOAXOJbI U TOCTUKEHUS
TE€HETUYECKOTO PETAKTUPOBAHMS
pacTEHHUI.

EcTb 11 sxu3Hb B ipoOupke?
buoTexHoorus KyapTypHbIX
pacTeHun.

CKpEIIUBAaHUE Y
rOpoXxay.
[TpakTnueckas pabora
«["eHOMHBIE HOKHHULIBI
(MonenupoBaHue
pabOThI CUCTEMBI
CRISP-Cas).
Hccnenosarenbekas
pabora «BpIipaiuBanue
pacTeHuil B mpoOHpKe»
(MOXHO
BOCTIOJIB30BATHCS
pe3yabTaTaMu
TPEIBITYIIIX
IKCTIEPUMEHTOB TIO
COCTABJICHUIO
UTATEIbHBIX
pPacTBOPOB JIJIsI
pacTeHuii).

MonyJb «MoJieKyJIsipHbIe OCHOBbI (PpM3HO0JIOTHH U (papMAaKOJI0Orun» 9 Kiaace

(68 yacos)
TeMbl OcHOBHOE COepPKAHNE JlesiTeJIbHOCTD
MIKOJbHHKOB
Tema 1. BBenenmne. buorennsie 3neMeHThI: | McciemoBaTenbckas
dusunoaornyeckas opranorensl: O, C, N, H. paboTta
xumus (20 v) AxTuBHBIE (OPMBI KHUCTTOpOoa, uX | «KonmuecTBeHHAs

MOJIyYCHUE, HEUTPATU3ALIUSL.
Maxkpo3J1IeMEHTBI: TPOLEHT

OLCHKa COACPIKaHUA
MHUKPOIJIEMCHTOB HUJIN




coJiep KaHMs B OpraHu3Me,
BBITIOTTHsIEMast (PyHKITHS,
CoJiep>KaHUE B MPOTYKTaX MUTAHUSI.
Ca2+ - cBI3BIBAIOIINE OCIIKU,
JETIOHUPOBAHNE KaJIbIIHS,
PETYISIUS YPOBHS KaJIBITUS B
Opra’u3me: TOpMOHBI ITo4YeK. Mg —
CTpoeHHe xjopoduiia, ero
AKTUBALMS COJTHEYHOU SHEPTUEH.
MUKpPO3JIEMEHTHI: B KAKHX
MOJIEKYJIaX COJEPIKATCA,
BBITIOTHsIEMast (PYHKITHS,

COACPIKAHUC B IIPOAYKTAX TUTAHUA.

[TocnencTBus nepeno3upoBKU
MUKpodJeMeHTamu. Fe —
yCBaWBaEMbIE TUITHI COSTMHECHHU I
*enesa. ['eMornporenHsl,
reMOIIMaHUH, IIUTOXpOMBI. Cu —
YCBOEHHUE U TPAHCIIOPT ME/IH.
benku, conepxaniyie Meb.
[Tatosnornyeckue CUHIAPOMBI
Menke u BuiabcoHa, CBSI3aHHBIE C
METa00IU3MOM MEIU.
TOKCHYHBIE DJIEMEHTHI
[lepunoguueckou CUCTEMBI ISt
opra"nusma. BiusiHue HenocTaTka
MaKpO ¥ MUKPOIJIEMEHTOB Ha
YKHBBIC OPTraHU3MBl.

XKupsl. 3aboneBaHus YeTOBEKA,
CBSI3aHHBIE C HAPYIICHUSIMHU
KUPOBOTO OOMEHA.
Juncnunuaemun.

VriaeBoasl. 3a00JIeBaHUS YEIOBEKA,
CBSI3aHHBIE C HAPYIICHUSIMHU
yrieBojiHOro oomMeHa. CaxapHbli
nraoeT.

benku. Crpoenue. 3aboneBanus
YeJIOBEKa, CBSI3aHHBIC C
HapyILIEHUsIMU OEJIKOBOr0 OOMEHa.
Oyaknun 0eKoB. DEPMEHTHI.
MexanusM aerictBus. Knaccol
(bepMEHTATUBHBIX PEAKITUH.
KodepmenTsi.

BuTtamuHsbl sKupopacTBOpUMBIE,
BOJIOpacTBOpUMEIE. [IpeBparenue

BUTAMUHOB B ITUILIEBBIX
MPOAYKTAX».
IIpakTyeckoe 3aHsaTHE
«KauecTBeHHbIE
peaKiuu Ha
OpraHUYeCKHe
MOJIEKYJIBD».
IIpakTyeckoe 3aHsATHE
«IeHaTypalus OEIKOB»
[IpakTrueckoe 3aHATHE
«M3yyeHue akTUBHOCTH
aMuiasb.
[IpakTHueckoe 3aHsATHE
«/Imanmu3 (kaeTouka
Tpayoe)».




BUTAaMHUHOB B aKTUBHBIE (POPMBI
K0(epMEHTOB. ABUTAMUHO3BI.
OCHOBHBIE THIIBI META0OIMYECKUX
peakuui. buosHepreTnueckue
npouecchl. ['mukonus. Lukn
Kpe6ca. Llens nepenoca
ANEKTPOHOB. OKUCIEHNE )KUPHBIX
kucnot. Katabonauzm
AMMHOKHUCIIOT. | JIFOKOHEOTeHE3.
CuHre3 yrieBoJioB, OEJIKOB,
KUpoB. MeTabonuTuiyeckue
3a0oneBanus. [IpakTuyeckoe
3aHATHUE: «PELIEHUE 3a7a4 Ha
SHEPreTUYeCcKuii 0OMeH»

Krnerka. [lonsiTue MeMOpaHbl.
OyHkIu MeMOpaH. Bubl
TpaHCIOPTA B KIIETKY.
MemOpaHHbIe OpTraHOU/IBI.
3a0oseBaHus CBSI3aHHBIE C
HapyIlIeHHeM paboThl MEMOPaHHBIX
oprases, 60J€3HU HAKOIIJICHUSI.
THUbI KOHTAKTOB MEXK1Y KIETKaMH.
3HaueHUE MEXKKIETOUYHON
KOMMYHHKALIUH JJISI 310POBBS
opraHusma.

Snpo. YpoBHU yITakOBKHU
XpoMaThuHA. XpOMOCOMHBIE
tepputopun. HememOpaHHbIE
OpraHOMJIbIL.

Tema 2.
Mougekyasipaasi
ouosiorus (20 u)

OCHOBHbBIE BEXU Pa3BUTHUSA
MOJICKYJISIPHOU OMOJIOTHH.
HyknenHOBBIE KHCIIOTBL.
OCHOBHbIE IPUHIIUIIBI CTPOEHUS.
Matpuunbie cCHHTE3bI. Perumnkanus
— OCHOBA KJIETOYHOI'O JICJICHUS.
[IpuHUHUIIBI peMIUKAIUY.
Myranuu. YTo BBI3BIBAET
n3MeHenus B crpoenuu JJHK.
[IpuHIMIIBI penapanuu.
Tpanckpunusi.

I'enetnueckuit koa. Tpaucisus.
OpraHu3zanusi reHoMa BUPYCOB
[IpoTrBOBHpYCHBIE CPENCTBA,
MEXaHHU3MbI X JIEUCTBUSI.
Opranu3zanus reHoma OakTepuii

[TpakTuueckas padboTa
«Boigenenue JJHK u3
OaHaHay.
[IpakTuueckas padbota
«Mopnens JIHK-
OopUraMm».
[IpakTuueckas padbota
«Onpenenenue
KauecTBa MpernapaToB
JIHK ¢ momorisro
CHEKTPOOTOMETPUIDY
(Ipu HATTUYUH
0o00OpyI0BaHUA).
[IpakTuueckas padbota
«PernnukaTuBHas
MarunHa (urpa-




AHTHOaKTEepUaNIbHBIE TTPeNapaThl.
OpraHusanus reHoMa SyKapuoT
['eHOMHOE penakTUpOBAHUE.

JIEMOHCTPALIHS ).
[TpakTnueckas pabora
«IIP (Mmonens

aMIuTM (KA Ha
Oymare)».
[TpakTuueckas pabora
«Cuna mpomMoTopay.
[TpakTnueckas pabora
«Pemrenue 3a1a4 Ha
T€HETUUECKUN KOI».
[TpakTnueckas pabora
«DoNIUHT OEIKOBY.
Hccnenosatenbckas
pabora
«Pacrnipoctpanenue
aHTUOUOTUKOPE3UCTEHT
HBIX OaKTepUid».
[TpakTuueckas pabora
«Pabota B
COBPEMEHHBIX
reHeTHYeCKUX 0azax
naHHbIX. [IpoBenenue
In silico ananuza

MTOCJIeIOBATSIILHOCTEHN
T'CHOBY.
Tema 3. [Tonstre o nekapcrax. [Ipunnunsl | McciienoBaTenbekast
dapMakoJorus MOX0/1a K IIOUCKY HOBBIX paboTa « IKCTIepUMEHTA
(28 u) JIEKapCTBEHHBIX CPEICTB. 10 OMPEICIICHUIO

CKpUHMHT U €r0 METO/IBI.

ITytu BBenenus JIC.
dapMaKOKMHETHKA JIEKAPCTBEHHBIX
BelecTB. BecackiBaHue
(abcopO1tust) mekapcTB. OCHOBHBIC
MEXaHU3MbI BCACHIBAHHSI.
TpaHCHOpT JIEKapCTBEHHBIX
BEIIECTB. | €HbI 1 OENKH ePBOH
¢aze1 bnorpanchopmaruu. [Iytu
BBIBEICHUS JIEKAPCTB U3
opraHu3zMa. JKCKpeuus u
aMMUHaNUA. ['eHbl 1 6enKu
BTOpOH (pa3bl OmoTpaHchopMaIim.
®apmakoauHamMuka. [ maBHOE 1
moO0YHOE, PE3OPOTUBHOE U
MECTHOE, IPSIMOE, HETIPSMOE U
pediiekTopHOE NeCTBHE.

TOKCUYHOCTH BEIICCTB
Ha apTEMUIUSIX).
[TpakTuueckas padboTa
«Kapra skcnpeccun
10(haMUHOBBIX U
CEPOTOHMHOBBIX
pPELENTOPOB B MO3Ie
MBIIIICH.
HccnenoBatenbckas
pabora
«IToBemeHUECKHE TECTHI
Ha pbI0Kax Danio rario.
CseTno-TemMHast
Kamepay.
HccnegoBaTenbckas
pabora
«IToBemeHUECKHE TECTHI




Bu bl B3auMoaelCTBHSA JIEKAPCTB.
CuHeprusm U aHTaroHu3Mm Ipu
COBMECTHOM JIEMCTBUH
JIEKaPCTBEHHBIX BEIIECTB, UX
Pa3HOBUIHOCTHU
TpancMeMOpaHHBIN CUTHATHUHT.
Tumbl KJIETOYHBIX PEUEHTOPOB.
MemOpaHHbIC: HIOHHBIE KaHAJIBI,
KATaTUTUYECKNE U COMPSIAKEHHBIE C
G-06enkaMu; BHYTPUKIIETOUHBIC:
LUATOIJIA3MATUYECKUE U SIIEPHBIE.
MexaHu3MBbl TUTaHI-PELENTOPHOTO
B3auMoieiicTBUSL. CEEKTUBHOCTh
(U30MpaTeNBLHOCTD) ACHCTBUS,
CBSI3b «XUMUYECKas CTPYKTypa —
dbapMakosioruyeckasi akTUBHOCTh
BEILIECTB

DapMaKoIOTHUYECKON MOAYIALUN
CHHANTUYECKON XOJTMHEPTUUECKON
nepenadd. MosexkynspHbIi
MEXaHU3M JIEUCTBUA U
dapmakosioruaeckre cBoricTea M-
XOJMHOOJIOKATOPOB,
raHrJIno0JI0KaTOpOB U
Kypapemno1o0HbIX CPEJICTB.
dapmakogoruuecKas perysius
AKTUBHOCTH aJpEHEPTUUECKOTO
CHHarca. AJpeHOMUMETHUKH,
aJPEHOOIOKATOPBI,
CUMITaTOJIMTHKHU.

MonekynsipHast papMaKoIoTus
AHTUAJUIEPTUYECKUX CPEJICTB.
I'mcTaMUHOBBIE pELIENTOPHI: TUIIBL,
MOJIEKYJISIpHAst OpraHu3alusl.
Crabunm3aTopbl MEMOpaH TyYHBIX
KJIETOK: MOJIEKYJISIPHBI MEXaHU3M
JIEWCTBHUS, OCOOECHHOCTH
KJIIMHUYECKOTO MPUMEHEHUS, TOUKU
MPUWIOKEHUS JEUCTBUS
WHTHOUTOPOB JIUTTATHBIX
MEJIHATOPOB.

MexaHu3m IeiCTBUS U
NpUMEHEHHE penapaTos,
CTUMYJIUPYIOILIUX MTPOLECCHI
uMmMmyHutera. apmakosnoruueckas

Ha ppIOkax Danio rario.
OTKpBITOE TOJIEY.
Hccnenosarenbekas
pabota
«IToBeneHueckune TecThl
Ha pbIOKax Danio rario.
CraifHO€ MOBEIEHUE.
[IpakTuueckas padora
«BnusiHue agpeHanuHa
Ha CepcUHbIC
COKpAIIICHHUS
(mporpammHoe
obecrieuecHue)».
[TpakTuueckas pabora
«I'ucronornueckue
npenapaTbl UMMYHHOU
CUCTEMBI.
[TpakTuueckas pabora
«I'ucronornueckne
npenaparsl HEpBHOU
CUCTEMBI.




XapaKkTEePUCTUKA UHTEPICHKHUHOB:
MOJIYYEHUE, MEXAHU3M JCUCTBUS,
npuMeHeHne. OCHOBBI
naTo(U3n0JIOruu 0CTPO(PazoBoro
OTBETA, MEIUAIUS BOCTIAJICHHUS.
MonekyIsipHbIii MEXaHU3M
MPOTUBOBOCIIAIUTEIILHOTO
JIEUCTBUS
TIIOKOKOPTUKOCTEPOUIOB,
HECTEPOUIHBIX
MPOTUBOBOCTIAJIUTEIILHBIX CPEJICTB.
[ToHsiTHE O HapKO3€ M HAPKO3HBIX
npenaparax. Knerounslii u
HEPBHBIA HAPKO3.
dapMakosorunyeckas
XapaKkTEePUCTUKA OTJICIbHBIX TPYIII
HapKO3HBIX CPEJICTB.
[TocnenoBaTenbHOCTH ACUCTBUS Ha
LEHTPAIbHYIO CUCTEMY.
DuU3NOIOTHYECKUM COH; (ha3bl CHA.
Bunpr Hapymienuit cHa [lonsitue o
MEINKaMEHTO3HOM CHE U
CHOTBOPHBIX Ipernaparax
(TUITHOTHKAX).

MonekynsipHble acneKThl
Horuuenuuu. OnuatHbie
pELENnTOpbl, UX THUIIHIL.
DHkedaauHbl ¥ SHTOPPUHBI -
SHJOT€HHBIE JINTAH]Ibl ONTUATHBIX
PELENTOPOB.

AHTHUIICUXOTHYECKOE JICUCTBHE,
BIMSTHUE HA QYHKIIUIO
3KCTpanMpaMUIHON CUCTEMBI,
AMOIMOHATEHYIO cPepy, PBOTHBIN
LEHTpP, apTEPUAIBHOE JABJICHUE,
LEHTP TEPMOPETYIISALIUU.
MonekynsipHble MEXaHU3MBI
JNEUCTBUS HEUPOJIENITUKOB,
BIIMSTHUE Ha T0(haMUHOBBIE,
CEpOTOHUHOBBIE, AAPEHO- U
TUCTAaMHUHOBBIE PELIENTOPBI, UX
JNEUCTBUE HA KIIETOYHbIE
MeMOpaHbl, Ha ICTIOHUPOBAHKE
TKAaHEBBIX MOHOAMUHOB.
[ToTenuuman-3aBrucrMble HATPUEBBIC




KaHaJIbl KAK MUIIIEHHU JENUCTBUS
MECTHBIX aHECTETHKOB. CIIOCOOEI
WHTHOUPOBAHUS TTOTCHITHAII-
3aBUCUMBIX HATPHUEBHIX KaHAJIOB
MECTHBIMH aHECTETUKAMHU.

Mopyab «MoJjieKyJIsipHbIe 0CHOBBI cesleKIun» 9 kiaacce (68 yacon)

Tembl OcHOBHOe coiep:xkaHne JlesiTeJILHOCTD
IIKOJbHUKOB
Tema 1. OCHOBHBIE BEXU pa3BUTHSA [TpakTuueckas pabota
MoJiekyasipHas MOJICKYJISIPHOU OMOJIOTHH. «Boiaenenne [JHK u3
onosnorust (20 u) HyknenHoBbI€ KUCIIOTHI. OaHaHay.
OCHOBHBIE IPUHILIMIIBI CTPOEHUS. [TpakTnueckast pabora
Marpuunsie cuntessl. Permukarusa | «Mogens JJHK-
— OCHOBA KJIETOYHOTO JEIECHUS. OopUraMm».
[TpuHIUIIBI peTUIMKALIMY. [TpakTuueckast pabora
MyTtanuu. Yto BbI3bIBaET «Onpenenenue
u3MeHenus B crpoenuu JIHK. KayecTBa [IpernapaToB
[IpuHIMIIBI penapanuu. JAHK ¢ nomomsro
Tpanckpunuus. ['eHeTHUECKHI CHEKTPOHOTOMETPHUI
kox. OpraHu3anus reHoma BUpycoB | (IIpy HAJIMYUU
[IpoTBOBHpYCHBIE CPEACTBA, 000py10BaHUs).
MEXaHU3MBbI UX JEUCTBUSI. [TpakTuueckas pabora
Opranuzaius reHoMa OakTepuit «PennnkatuBHas
AHTHOAKTepUaTbHBIC MPETIapaThl. MalllvHa (urpa-
Opranuzaiusi reHoMa 3yKapuoT JEMOHCTPALIHS ).
['eHOMHOE pegakTUpPOBAHUE. [TpakTrueckas pabora
«ITHP (Mmoxenn
aMILTU(UKAIIHAS Ha
Oymare)».

[IpakTuueckas padbota
«Cuna mpoMoTopay.
[IpakTuueckas padbora
«Pemenue 3anay Ha
T€HETUYECKUM KOJ.
Tpancnsums».
[IpakTuueckas padboTa
«DonauHT OEITKOBY.
Hccnenoparenbckas
pabora
«PacnipocTpanenue
AHTUOUOTUKOPE3UCTECHT
HBIX OaKTEpHil».
[IpakTuueckas padbota




«PaboTa B 0OBpeMEHHBIX
reHeTHYECKUX 0azax
nanselX. [IpoBenenue
In silico ananu3za

IIOCJIEA0BATEIBHOCTEN
TEHOBY.
Tema 2. [Ipenmert renetuku. Kpatkas PosieBas urpa
MoiekyasipHble VCTOPHS Pa3BUTHUA IPEACTABICHUS | «AJUIEIIN.
OCHOBBI I'€HETUKH 0 HaCJIACTBEHHOCTH. HccnenoBarenbekuii
(20 v) OT reHa Kk npu3HaKy: Kak IPOEKT MyTareHHble
packpacurs koTta. YTo Takoe (bakTopsbI.

npusHak? [1yTe OT reHa 1o
npu3Haka. MyTtanuu. AJuiend.
['eTepo3uroThl 1 TOMO3UTOTHI.
JloMUHAHTHBIE U PELIECCUBHBIC
aJuieny.

['eHbI cTPOSAT OpraHus3M.
BxorroueHue v BEIKIIIOUCHHE
6ompiioro Habopa renon. Kak
KJIETKH TTOHUMAIOT, KaKUE TCHBI
JTOJDKHBI pabOoTaTh.

JluckpeTHoe HaclieJOBaHUE
IIPU3HAKOB. 3aKOHBI MeHaens:
OJIVH I'eH - OJIuH Ipu3HaK. Cxema
CKpeIllBaHus. 3aKOH
eauHoo0pasusi THOPUIOB ITEPBOTO
MOKOJICHMS. 3aKOH PACIICTICHUS
IIPU3HAKA BO BTOPOM ITOKOJICHHH.
3axkoHbI MeHIens: HECKOIBKO
T'€HOB - HECKOJIBKO ITPU3HAKOB.
JIurubpuHOE CKpEIIuBaHue.
HezaBucumoe pacxoxaeHue
xpoMocoM. CLerIeHHOe
HacJEeI0BaHUE.

B3aumopeictsue reHoB.
AJnenpbHOE U HEAJUIEIBHOE.
Onpenenenue nona. [lomoBeie
XpoMocoMbl. CaMIIbl U CAMKH.
Brnusiaue dpakTopoB okpyxaromiei
cpenibl. XpOMOCOMHOE
onpenenenue noia. [lomossie
xpoMocoMel. [IpobGnema
JOMOJIHUTENBHOM X-XPOMOCOMBI Y
MKEHIIMH. TpexX1BEeTHbIE KOIIKH.

Ponesas urpa «Cyns0a
KJIETKU». I eHbI-
MEePEKITI0YATENH.
[IpakTrueckoe 3a1anue
«AJITOPUTMBI IS
KJIETOK.
[IpakTrueckoe 3a1anue
«Ennnoobpasue
MEPBOrO MOKOJICHUS.
[IpakTHyeckoe 3a1anue
«Pacmiernnenue Bo
BTOPOM TTOKOJICHUM.
HccnenoBarenbckuii
MPOEKT «3aKOHBI I'.
Mennens B
AKCIIEPUMEHTE.
[IpakTHueckoe 3a1anue
«PemeTtka Ilenneray.
[IpakTHueckoe 3amanue
«HacnenoBanue,
CLICTIJICHHOE C ITOJIOM).
[IpakTyeckoe 3aHsaTHE
«B3anmonencTBus
reHOB (MOAEINPOBAHUE
CHUHTE3a U TPaHCIOpTa
MUTMEHTA B KIIETKY)».




Tema 3.
MoJiekyasipHble
OCHOBBI CEJICKIIUH
(28 v)

['enbl B momysiusix: BEIUKOE
paBHoBecue. [lonmynsauus. HacToTel
BCTPEYAEMOCTH MPU3HAKA U
ajuiens. YpaBHeHUE Xapau-
BaiinOepra. [lonynsauuu
MEHSIFOTCS: YUCIIEHHOCTb,
MUTpaIys U BBIOOp Cyrpyra.
®daKTOPhI, KOTOPHIE BHIBOJAT
NOMYJIALNIO U3 paBHOBECUS Xap/Iu-
BaiinOepra. UucineHHocTh
nonyJsanuu. Ponesas urpa
«3ddexT ocHoBarens». pend
reHos. Myranuu. Hecimyyalinoe
ckpewmuBanue. M3osmsuus.
[Tonynsiiuu MEHSIIOTCS:
€CTECTBEHHBIN 0TOOp. Mexanusm
NEeNUCTBHS €CTECTBEHHOT0 0TOOpA.
JIBxymuit oToOp.
MopaudukanmoHHas
U3MEHYUBOCTh. CTaTUCTUUYECKHUE
0COOEHHOCTH MOJIU(DUKAITMOHHOM
u3MeHunBocTU. HacnenoBanue
KOJIMYECTBEHHBIX TPU3HAKOB.
KonnuecTBeHHBIE TPU3HAKY.
CpenoBast ”3BMEHYHBOCTh
npusHaka. Koaddurmenr
HacjeayeMocTH npu3Haka. OTBeT
Ha oTOOp. [Touck renos
KOJIMYECTBEHHBIX TPU3HAKOB.
OnHOHYKJIEOTUAHBIE BAPUAHTHI
redoB. JIHK-uun. [lonmHorenoMHbIi
AHAJIN3 aCCOLIMALINM.

«OMBI» HaJl TEHOMOM.
[Toctrenomuas spa. O6parHas
reHeTuka. « OMUKCHBIE
uccienoBanus. [Iporeom,
MeTaboIoM. JlIoMeCTHKALIMS
LEHTPbl TEHETHYECKOTO
pazHooOpa3us. [Toncku pacTeHui ¢
«XOPOILIUMMY MPU3HAKAMU IS
yesnoBeka. L{eHTpbl reHeTHYecKoro
pasHoo6paszus. Hukonaii iBanoBu4
Baswuiios. Cenexuusi.
Kom6unarmonnas u rubpuiHas
cenekuus. ['eTeposuc.

IIpakTnyeckoe 3aganue
«YacToThl anieieu,
T€HOTHUIIOB U
(EeHOTUTIOB.
HccnenoBarensckui
IIPOEKT «AHaIU3
T€HETUYECKON
CTPYKTYPHI MOMYJISAIUN
(Ha OCHOBE 3aKOHa
Xapnu-Baitabepra)y.
Ponesas urpa «9¢dekr
OYTBUTIOYHOTO
TOPJIBIIIKAY.

Posieas urpa
«EcTecTBEeHHBIN
oTOOp».
Hccnenosarenbckue
paboThI
«MoaudpuxarmoHHas
U3MEHYUBOCTH
pacTeHul B peeax
Balller0 MECTa
KUTEITBCTBAY.
[IpakTrueckoe 3a1anue
«ATPOHOMBI».
[IpakTrueckoe 3a1anue
«I"omonornueckue
PAIIBI HACIIEICTBEHHOMN
U3MEHYUBOCTI.




CoXpaHUTh U U3YyUUTb T'€HBI, YTOOBI
MeHSTh Oyayiee. Kak mpaBuibHO
XpaHuTh reHsl. Komnekuu
TEHETUUYECKUX PECYPCOB PACTEHUM.
[IpakTukym u/unu
VICCIIEI0BATEIIbCKUN TIPOEKT:
Mertoapl KynbTUBUPOBAHUA 1N Vitro
JUJIL COXPAHEHUSI T€HETUYECKUX
pECYpPCOB PaCTCHUU U IS
YCKOPEHHOM CEJIEKIINU
['eHeTMUecKkHe HEHTPHI B HALLIEH
crpade. [ 1e 3aHuMarorcs
T€HETUKON U TEHOMUKOM JJIST HYXK ]
CEJIbCKOT'O XO3511CTBA.




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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