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COJAEP/KAHHUE

IlosicHuTEILHAA 3aNIMCKA

AKTYaJbHOCTh U HA3HAYECHHUE TPOTPaMMBbI

BapuanTsl peanuzaiuu nporpaMMbl B (pOpMBI TPOBEJCHUS 3aHATHMA
B3anMocCBsI3b ¢ IporpaMMoOi BOCIIUTaHUS

Ocob6enHocTy paboTHI Meaarora Mo nmporpaMmme

Coaep:xaHue Kypca BHEYPOUHOIl eI TeJIbHOCTH

Monynb «Kak )KMBOTHBIE U paCTEHUSI TPUCTIOCAOIUBAIOTCSY (IBOIIOIMOHHAS SKOJIOTHS)
5-6 kiaccel (34 ygaca)

Moyns «OCHOBBI pacTeHHEBOACTBaY 7-8 kitacchl (68 yacoB)

Monyns «buorexnonorum» 7-8 kmnaccol (68 yacoB)

Monynb «MosekyspHbie OCHOBBI (hrszrosioruu u hapmakosiorum» 9 kiacc (68 yacos)
Monynb «MonekyspHbIe OCHOBBI cesieKIuu» 9 kiacc (68 yacos)

Ili1anupyembie pe3yabTaTbhl 0CBOCHHS KYPCAa BHEYPOYHOM AeSITEIbHOCTH
JInyHOCTHBIE pE3yNbTATHI

MeranpenMeTHbIE pe3yJIbTAThI

[IpenmMeTHBbIE PE3YIBTATHI

TemaTnyeckoe MNJIAHUPOBAHME

Monynb «Kak dKUBOTHBIE U pacTEHUS IPUCTIOCAOINBAIOTCS (IBOIIOLMOHHAS SKOJIOTHS)
5-6 kiaccel (34 yaca)

Monynb «OCHOBBI pacTeHUEBOICTBAY /-8 Kiacchl (68 yacos)

Mopyne «bruorexnonorumn» 7-8 kiaccel (68 yacoB)

Monynb «MosekyspHble OCHOBBI (hruznosioruu u hapmakoiorun» 9 kimacc (68 yacos)
Monynb «MonekyJspHbIE OCHOBBI cesieKun» 9 kiacc (68 yacos)



MHNOACHUTEJIBHASA 3AIINCKA

AKTYyaJlbHOCTh W Ha3HauyeHue mnporpammbl. [Iporpamma paspaborana B
COOTBETCTBUH C TpeOoBaHusIMU DenepallbHOTO TOCYJapCTBEHHOTO 00pa30BaTEIBLHOTO
CTaHJapTa OCHOBHOTO 00IIero o0pa3oBaHMs, OPHEHTUPOBaHA Ha oOOecreueHue
WHIUBUIYAIBHBIX MOTPEOHOCTEN O0OyYarolMXCsli M HalpaBieHa Ha JOCTUKEHUE
IUTAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOTPaMMbl OCHOBHOTO 0OIIero oOpa3zoBaHUs C
y4e€TOM BBIOOpAa Y4YaCTHUKaMH OOpa30BaTEIbHBIX OTHOIIEHUW KYpCOB BHEYPOUYHOMU
JeSATEILHOCTH. JTO MO3BOJISIET 00ECIEUUTh EAUHCTBO 00s13aTebHbIX TpeboBaHut GI'OC
BO BCEM IPOCTPAHCTBE IIKOJHLHOIO OOpa3OBaHMs: HE TOJILKO HAa YPOKE, HO U 3a ero
npeeaamH.

AKTyaJIbHOCTh ~ peajM3allid  JJaHHOW  mporpamMmbl  OOYCJOBJI€Ha  caMoii
0COOEHHOCTBIO TPOEKTHO-UCCIIEA0BATENBCKON IEATENBHOCTH. DTa N€ATEIbHOCTD JIEKUT
B OCHOBE [T03HABATEIbHOIO HHTEpeca peOeHKa, SBISETCS 3aJJ0TOM YMEHUS TUIaHUPOBATh
JAr00bIe NEHCTBUS U BaKHBIM YCIOBHEM YCIIEIIHON peann3auuu ujaei. Jlrooble n3MeHeHus
COBPEMEHHOr0 OOUIecTBa CBA3aHbl C MPOEKTaMU U HCCIEAOBAHHUAMU — B HAyKe,
TBOpUYECTBE, OM3HECE, OOIIECTBEHHOM XHU3HU. [103TOMYy Ba)KHBIM 3JIEMEHTOM Pa3BUTHUS
JUYHOCTU OO0ydYaromerocs: sBisercss (OPMHPOBAHUE OCHOBHBIX HABBIKOB IPOEKTHO-
UCCJIEI0BATENBCKON AEATENBHOCTH.

[Iporpammoil npeaycMoTpeHO (OPMUPOBAHHE COBPEMEHHOTO TEOPETHUYECKOTO
YpOBHSI 3HaHWN, a TaKkKe U TMPAKTUYECKOro OMbITa paboThl € J1AOOPaTOPHBIM
00OpylI0BaHUEM, OBJIAJIEHUE MPUEMaMH HCCIIEI0BATEIbCKON AeATeIbHOCTH. MeTobl
opranu3zalu  oOpa3oBaTeIbHOM W HAyYHO-UCCIENOBATENIbCKONW  J1€ATEIbHOCTH
peaycMaTpuBalOT (HOPMUPOBAHME Y OOYYAIOLIMXCS HECTAaHAAPTHOIO TBOPYECKOIO
MBIILIEHUS, CBOOOIbI CAMOBBIPAKEHUS M MHAUBUAYAJIbHOCTH CYXICHUM.

JUisi monaHOro y4era MOTPEOHOCTEH Yyyalluxcss B MpOrpaMMe HUCIOJIb3YETCs
muddepeHUUpPOBaHHBIM MOAXO/A, YTO CTHUMYJUPYET YYallerocs K YBEJIUYEHUIO
HOTPeOHOCTH B MHJIMBUYaJIbHOU, MHTEIJICKTYaJIbHOM U MO3HABATEIBHOM 1€ATEIbHOCTH
Y Pa3BUTHIO HAYYHO-UCCIIE0BATENbCKUX HaBBIKOB. [IporpamMma cranet BocTpeOOBaHHOM
B IIEpBYIO OYe€penb IIKOJbHUKAMH, KOTOpbIE HWMEIOT CTOMKMH HHTEpeC U
COOTBETCTBYIOIIYIO MOTHUBALIMIO K U3YUEHUIO MMPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA,
€CTECTBEHHBIM HayKaM U TE€XHOJOTHUSIM.

B nmoapocTkoBOM Bo3pacTe ydamuecs MposBIISIIOT CBOKO 3aMHTEPECOBAHHOCTD B TOM
WIM WHOM 00JlacTW 3HAHUM, HAyYHOM HaNpaBJCHUM WIM MPOQPECCHOHATBHON
AesTeNbHOCTH. TakuM 00pa3oM MPOUCXOAUT (HOPMHUPOBAHHE I1O3HABATEIBHOW U
npo(hecCHOHABHOM COCTaBIAIONIEH JTUYHOCTH, IOMOTAaeT yJalleMycsl B ONpeAesieHuU
OyAylIero U3HEHHOTO MyTH U B MPO(PECCHOHATBHOM BBIOOPE MOCIIe OKOHYAHUS IIKOJIBI.
[Tomo6HOrO poaa 3aMHTEPECOBAHHOCTh CTUMYJIUPYET MOCTOSHHOE JKeJIaHUe MIKOJIbHUKA
K TO3HAHWIO HOBOrO, PACHIMPEHUIO U YTIyOJNEHHIO COOTBETCTBYIOLIUX 3HAHUU, U



NOJIy4YEHUIO HOBBIX B TOM YHCIJIE NPAKTUYECKUX HABBIKOB, a TAaK)XE€ MOTHUBUPYET
ydaierocsi Ha mpohOpHUEeHTAIIHIO.

[TporpaMMa HaleneHa Ha MOMOILb PEOEHKY B OCBOGHHMH OCHOB OPraHU3alUd M
OCYILIECTBIICHUS] COOCTBEHHOM NMPOEKTHO-UCCIIE0BATENBCKON IEATENBHOCTH, a TAK)XKE B
npuoOpeTeHUH  HEOOXOAWMOTO OmbITa g paboThl HaAd  WHAWUBUAYAIbHBIM
UCCIIEIOBaHUEM MU MpoekToM. [IporpaMma moMoXeT MIKOJIBHHUKY B Ooiiee TIIyOOKOM
U3YYECHUU UHTEPECYIOIIel ero 00IacTu eCTECTBEHHBIX HAyK, a TaKXKe B MPHOOPETEHUHU
BA)KHBIX COLIMAJIBHBIX HABBIKOB, HEOOXOIMUMBIX JUIsl MPOJYKTUBHOW COLMAIIM3ALMHN U
(opMUPOBaHUSA IPAXKTAHCKON TTO3ULIMU:

— HaBbIKa CAMOCTOSITENBHOIO PpEIIEHUS aKTyalbHBIX HCCJIEIOBATEIBCKUX WIIU
OPAKTUYECKUX 3a/ay, BKIIOYAIOLIErO0 B ce0s yMEHHME BUIETb U aHAJIU3UPOBATH
npoOsieMbl, HYXXJaroIlMecs B pEHICHUH, YMEHUE [JeTallbHO mpopaldaTeiBaTh U
peanu30BbIBaTh CIOCOOBI PaOOTHI C HUMH, YMEHHUE MIIAHUPOBATH COOCTBEHHYIO padboTy U
CaMOCTOATEIIEHO KOHTPOJIMPOBATH CBOE IIPOJIBHKEHUE K JKEIIAEMOMY pE3yibTaTy;

— HaBbIKa TN€HEPUPOBaHMUS U OPOPMIIEHHUS COOCTBEHHBIX MJIeH, OOJICYEHHS] UX B
yI0OHYIO JJI pacupocTpaHeHus: Gopmy;

— - HaBbIKA YBOXUTEJIBHOIO OTHOLIEHUS K UYKUM B3IJISIIaM U UJesIM, 0()OPMIICHHBIM
B paboTax JApyrux JoJed, JAPYruX aBTOPOB — BIAJENbLEB HMHTEIUIEKTYalIbHON
COOCTBCHHOCTH;

— HaBblKa  MYOJIMYHOrO  BBICTYIUIGHHMS — mepel  OONbLION  ayJuTOpHUEH,
apryMEHTUPOBAHMS W OTCTAaWBAaHMUS CBOEW TOYKM 3pPEHUsSl, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB U B3POCIbIX, YOSXKICHUS IPYTUX B CBOEU MPABOTE, MPOJABUKEHUS CBOUX
e,

— HaBblka pabOThl CO CHEUUATU3UPOBAHHBIMU KOMIIBIOTEPHBIMU MpOrpaMMamy,
7a00paTOpHBIM  O0OPYAOBAaHUEM, TEXHUYECKUMH YCTPOWCTBAMH, OMOIMOTEYHBIMU
GoHIAMM W HUHBIMU pECypcaMH, C KOTOPBIMH MOXET OBITh CBsI3aHa MPOEKTHO-
UCCJIEI0BATEIBCKAS IEATEIIBHOCTD IIKOJIBHUKA.

Kpome Ttoro, paGoTa MIKOJIbHMKA HaJ MPOEKTOM WM HUCCIEJOBaHUEM Oyner
CHOCOOCTBOBATH U PA3BUTHIO €T0 aIEKBATHON CAMOOLIEHKH.

BapuaHTtsl peasu3anuu nporpaMmmsl 1 popMbl IPOBeIeHHUS 3aHATHIA.

JlanHas mporpamMma paccuuTaHa Ha pabOTy CO IIKOJBbHHKaMU 5-9 KIaccos.
[lenarory BakHee aKLIEHTUPOBATh CBO€ BHUMAHHUE HE CTOJIBKO HA KAYECTBE PE3yJIbTaTa
IPOEKTa WM UCCIIEAOBAHUS, CKOJIBKO Ha TOM, YTOOBI yUalUICs MOMy4yal 3HaHUSI B TOM
YHUCJIE U YEPE3 BBIIIOJIHEHHUE MPAKTUYECKOr0 3aJaHus, Il BBIBOABI U YMO3aKIIFOUECHHSI
HAa OCHOBAaHMM CBOErO HCCJIEAOBAHMS, YYMIICS CpaBHUBATb €ro pe3yjibTaThl C
TEOPETUYECKUM MaTepUaJIOM U UCCIEAOBAHUSAMU JAPYTUX MIKOJIbHUKOB. Takum oOpazom,
IIKOJIbHUK OCBOMT OCHOBBI IIPOEKTHO-UCCIIEA0BATENLCKON AESITEIbBHOCTU U PUOOpPETET
HaBbIK KPUTUYECKOTO OTHOILLIEHUS K MaTepuaiy.



[Iporpamma pa3buTa Ha MOIYJH, KOTOpPbIE MOTYT OBITh HMCIOJIB30BaHBI JTHUOO
gacTMyHO, JO0 monHOoCcThio. Tak wmoayns «Kak JKUBOTHBIE H  pacTeHUs
MPUCTIOCA0INBAIOTCS (IBOJIIOLIMOHHAS JKOJIOTHS) MPEIONaraeTcs AJid U3y4yeHus B S5
uim 6 kiacce B TedueHue ojHoro rojga (34 waca B r1ox). Moaynum «OCHOBBI
pacteHueBoAcTBa» M «buorexHonorus» paccuuTaHbl Ha 68 4YacoB U MOTYT OBIThH
peanu3oBaHbl B TeUeHUH 2-X JeT (1o 34 yaca B roja) wiM B TedeHuu 1 roga (68 yacos B
rog). Bo BTOpoM ciyudae BO3MOXHO NpoxoxkiaeHue oboux wmoxayien («OCHOBBI
pacTeHueBoACTBa» B 7 i 8 kiacce, «buorexnonorun» B 7 uiu 8 kiacce). AHATOTHYHO
Moayu «MoOJeKyIsIpHbIe OCHOBBI (PM3HONOTHHU U (hapMakojgorum» U «MOoJeKysIpHbIC
OCHOBBI CEJIEKIIMMY PACCUUTAaHbl Ha 68 YacoB U MOTYT OBITh pEeaTM30BAHBI B TCUCHUU 2-
x neT (mo 34 yaca B roa) wid B TedeHuu | rona (68 yacoB B rox). Bo BTopom ciyuae
BO3MOXKHO TPOXOXKJEHHE 000ux Momayieil («MoneKyJspHbIe OCHOBBI CEJEKIMH» B 8
Kiacce, « MoJeKysipHble OCHOBBI (PU3HOJIOTHH U (hapMaKkoJIoruu» B 9 kiacce).

MOXHO pPEKOMEH/IOBATh HCIIOJIb30BaTh MOAylIH «Kak >KUBOTHBIE U PACTEHUS
npucrnocadamBaroTcsa», «OCHOBBI PacTEHUEBOJCTBA», «MOJEKYIIpHbIE OCHOBBI
CEJICKIIMM» B KaUe€CTBE HEMPEPHIBHOTO 00pa3oBaTeabHOro Iukia (5-9 kiace no 1 gacy B
HEJIeNI0) IS KJIACCOB arpoOMOTEXHOJIOTMYEecKor HampaBieHHocTd. Moaymu «Kak
JKUBOTHBIE M paCTEHHUs MpucrocabiuBaroTcs», «buorexnonornn» u «MoJeKysipHbIe
OCHOBBI (PU3HOJIOTHH U (hapMaKOJIOTHU» B KaueCTBE HEMPEPHIBHOTO 00Pa30BATEIBLHOTO
nukia (5-9 knacc mo 1 4dacy B HenIeNo0) s KJIACCOB OMOTEXHOJOTHMYECKOTO WIH
MEJIUIIMHCKOTO HAMPaBICHUH.

B3aumocBsa3b ¢ mporpammoi BocnutaHus. [Iporpamma kypca BHEypOYHOU
JeSTeIbHOCTH pa3paboTaHa € Y4YETOM PEKOMEHJAIMN TMPUMEPHOM MPOrpamMmbl
BOCITUTAHUS, YIUTHIBAET TICUXOJIOTO-TIEIarOTUYECKUE OCOOCHHOCTH JAaHHBIX BO3PACTHBIX
KaTeropuii. ITO MO3BOJISET HA MPAKTUKE COCIUHUTH OOYYAIONIYI0 U BOCHHUTATEIIbHYIO
NEeATENIbHOCTh Telarora, OpueHTUPOBAThH €€ HE TOJIbKO Ha MHTEJUIEKTyalbHOE, HO U Ha
HPaBCTBEHHOE, COLIMATILHOE pa3BUTHE PEOCHKA. DTO MPOSBISAETCS:

— B NPUOPUTETE JIMYHOCTHBIX PE3YJIbTATOB PEATU3ALMU MPOrpaMMbl BHEYPOUHOU
NeATEeIbHOCTH, HAIIEIINX CBOE OTPAKEHUE U KOHKPETU3AIUIO B TPUMEPHOM Mporpamme
BOCITUTAHUS,

— B BO3MOXXHOCTH KOMIUICKTOBAHUSI Pa3HOBO3PACTHBIX TPYMNI JJIsi OpraHU3aIuu
MpOo(QOPUEHTAITMOHHOW ~ JEATEIPHOCTH IIKOJIBHUKOB, BOCIUTATEIBHOE 3HAYCHUE
KOTOPBIX OTMEUYAETCsl B IPUMEPHOI MporpaMMe BOCHUTAHUS,

— B HHTEPAKTUBHBIX ¢opMax 3aHATHN [JI IIKOJIBHUKOB, OOECIEeUHBAIOIINX
OOJIBIIIYI0O WX BOBJICUCHHOCTh B COBMECTHYIO C TI€JarOTOM M JPYTUMH JETbMHU
JEeSTEIbHOCTh U BO3MOKHOCTh 00pa30BaHUs HA €€ OCHOBE JETCKO-B3POCIbIX OOIIHOCTEH,
KJIIOYEBOE 3HAUYCHHME KOTOPBIX [JI1 BOCIUTAHUS TIOJAYEPKUBACTCS MPUMEPHOM
POrpaMMON BOCITUTAHUS.



Oco0enHocT padoThI yUnTe s 10 MporpamMme. 3agadya y4yuTesasi COCTOUT B TOM,
YTOOBl CONMPOBOXKJATh MpolLEcC NPOo(EeCcCHOHANBPHOM OpPHEHTALWK IIKOJIbHUKA,
packpbiBasi NOTEHLMAN Ka)XKJOr0 4Yepe3 BOBJICUEHUE B MHOTOOOPA3HYIO AESTENBHOCTD,
OpPraHM30BAHHYIO B pa3HbIX (popmax. [Ipu 3ToM pe3ynpTaToM pabOThl YUUTENS B IEPBYIO
ouepelp SIBISETCS JIMYHOCTHOE pa3BUTHE ydalerocs. JIMYHOCTHBIX pe3ysbTaToB
YUHUTEIb MOXET JOCTUYb, YBJIEKas yYEHHKAa COBMECTHOM M HHTEPECHOM UM 000MM
NEeATEIbHOCTbIO,  YCTAHaBJIMBAasT  BO  BpeMs  3aHATHA  J0OpOKENaTENbHYIO,
MOJIICPKUBAIOIIYIO aTMOC(EPY, HACHIIIAS 3aHITHS LIEGHHOCTHBIM COACPKAHHEM.

[TpumepHas cxema poBeIECHUS 3aHATUH 10 IPOrpaMMe:

1. OOBsicHEHHE TEOPETUUECKOTO MaTepralla o TEME.

2. TlogrotoBka K OJKCHEPUMEHTAJIBHOMY 3aHATHIO, OOCYXICHHE OOBEKTOB IS
IIPaKTUYECKOTO 3aHATHS.

3. IlpoBeneHne MpakTUIECKOTO 3aHATH — OCHOBHAS 3a/1ada OCBOCHHE METOHO0JIOTHH
JAHHOTO HKCIIEPUMEHTA.

4. [lo OKOHYaHWM NPEMJIOXKHUTh MAETSIM, KOTOPHIE 3aMHTEPECOBAIUCH JTAHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €0 B MCCIEIOBATEIbCKUN MPOEKT. JJig 3TOro Heo6X0AUMO
0oOCyIuTh OOBEKTHI, KOTOpblE Yy4YE€HUK OyAeT HCCleqoBaTh, COCTaBUTh ILJIaH
DKCIIEPUMEHTA.

5. IloMoub yuyeHHKY IPOAHATU3UPOBATH PE3YJIbTAThI SKCIIEPUMEHTA.

OueHuTh pe3ysbTaThl MPOEKTHO-UCCIEN0BATENbCKON AEATENbHOCTH IKOIBHUKOB
MOXHO B TIpOLIECCE 3alUThl MMU CBOMX pabdOT B paMKaxX IIKOJbHOHM Hay4HO-
MPAKTUYECKON KOH(PEPEHIUU.



COJIEP)KAHUE KYPCA BHEYPOUYHOM JESATEJIBHOCTH

Monyiab «Kak )KMBOTHbIE€ M PACTEHHS MPUCIIOCAOTUBAIOTCS» (IBOJTIOIMOHHAS
IK0JI0THus1) 5-6 Kiaaccsl (34 yaca)

1. Mbvt uccneoyem sncuevie oo6vekmut (6 uacos)

CBoO#CTBa M CTPOCHHME XUBBIX OpPraHU3MOB (CTpoeHHE KJIEeTKH). Bum, ocodp —
OpraHu3M Kak efuHas cuctema. Anantanuu (npucnocobnenus). [lonsitue romeocrasa
’KUBOTO opranu3ma. CriocoObl ero nojjiepx aHusl.

[lonsitue BapuatuBHOoCcTH Tpu3Haka. lccnemoBarensckue paboTel «Bce nu
(cunu1bl, 6enku, 6epe3sbl U T.1.) oAuHAKOBbIE? DOTOKBECTY.

Orpanudenuss Mopdosoruueckux u (Qusnonornyeckux ananramui. I[louemy
OpraHu3Mbl HE CTAHOBATCA OECKOHEYHO OOJIbIIMMHU, MAaJICHbKUMH, BCESHBIM.
[Ipaktrueckast padota «CocTaBisieM KHUTY PEKOPAOB PACTEHUW M KMBOTHBIX HALIETO
Kpash».

2. Bausanue oxkpyscatoweii cpedwl na scugsle opeanuzmot (12 uacos)

daxTophl OKpyKaroleh cpenbl (abuoTnyeckue, OMOTUUYECKHE, AHTPOIIOICHHBIE).
[Tpumeppl  abmoTHyecKUX  (PaKTOPOB, OKA3bIBAIOIIMX OCHOBHOE BIIMSHUE Ha
KU3ZHEIEATEIIbHOCTh  JKMBBIX  OpPraHM3MOB:  TEMIIEpaTypa, CBET, BIAXHOCTb.
[Ipaktrnueckoe 3anstTue «l{Ber u Temno» (KyOUMKH JIbJa B3BECUTh, MOJIOKHUTh B YaIIKU
[letpn Ha pa3HouBeTHYIO Oymary, yepe3 30 MUHYT B3BECUTh 3aHOBO — KTO OBICTpee
pactasin). [Ipaktrueckoe 3ansiTue «YTo pacTBopsieTcs B Boje» (dKCIepuMeHT « Kuakuii
nomy). [Ipaktuaeckoe 3anstue «Auddysus BemecTs B Boje (pacTBOpHI)», «/[BrkeHue
pacTBOpoB TO I1BEeTKY». [IpakTuueckoe 3anarue «Jlem mmaBaer B Bojue (aiicOeprw,
3aMep3aHue BOoAOEMOB)». IIpakTudeckoe 3ansatue «Jleq npu 3amMmep3aHuy paclupseTCs
(pa3pylieHre KaMHs (T0OYBOOOpa30BaHUE), 3aMEP3aHUE KIIETOK).

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPHUCHOCOOJICHHS]  JKHUBBIX  OPraHU3MOB K
abuotnueckum (axkrtopaM. [IpucrnocoOneHuss K OCHOBHbIM aOMOTUYECKUM (haKTOpaM:
TeMmreparypa, BIaxXHOCTb W cBeT. [Ipaktuueckoe 3ansatue «lllyba» (kyOuku mbpaa
3aBEPHYTH B pa3HbIid MaTtepual, B3BecuTh). [Ipaktrueckoe 3ausitue «l IurmeHThD) (MOXHO
pa3nenuTh Ha BaTMaHe Kpacutenu u3 (imomactepoBy». Ilpaktuyeckoe 3anarue «Kax
KUBOTHBIE [JIABAIOT B BOJI€» (DKCIEPUMEHT C MUIETKOM).

UccnenoBarenbckue padoThl «BiusgHue cBeTa (Teria, BIaKHOCTH, COCTaBa MOYBHI)
Ha pacTEeHUs B ECTECTBEHHBIX WM HCKYCCTBEHHBIX YCJIOBHUSX» (Ha JTOCTYITHOM
maTepuare).

3. Bzaumooeiicmeus sncusvix opzanuszmos (4 uaca)

buotnueckue (bakTopsI. 3aKOHOMEPHOCTH pa3BUTHSA MEKBHI0BBIX
B3auMooTHOIIeHH. KosBosonus (XUMIIHUK-)KEPTBA; Mapa3UT-XO35iMH) BOJIOLHS
cTpateruii oObiBanus nunm. ComuanbHOCTh. Bunsi-Bcenenisl. [lepeueHs pacteHmii-
Bpeauteneil. MccnenoBatenbckas pabota «HabmioneHuss 3a B3aUMOOTHOIICHUSIMU



YKUBOTHBIX NMPHU JOOBIBAHUU MULIH (KOPMYIIKH JIJIsI ITHIL, TSI TOPOACKUX WU CEIbCKUX
KUBOTHBIX). BeO-kamepni». HccnenoBatenbckas padbora «PacmpocTpaHneHue BHIOB-
CUHAHTPOIIOB B HAIIIEW MECTHOCTI.

4. Yenoeex 6 yncusnu pacmenuii u xcusomuvix? (6 uacos)

AnTponorennsie gaxtopsl. [IpaBna iu, 4To NEpBOOBITHBIE JIOIU KU B TAPMOHUU
¢ npupoaoi. OIOMaIHUBAaHUE U NPUPYUYEHUE KUBOTHBIX M PACTEHHU. 3a4eM CIlacaTh
BBIMHUPAIOIIUE BUJIBI, KaK 3TO JenaTh. KylnbTypHblE pacTeHUss U UX AUKHE MPEIKH.
[Touemy BaxkHO MX cOXpaHATh. Pa3HOOOpa3ue KyJIbTYpHBIX PACTEHUM U WX 3HAUCHHUE B
KU3HM yenoBeka. KpacHas kHura Baieid repputopur. Oco00 oXpaHseMble TEPPUTOPHH,
3anoBenHUKHM Poccum m mupa. Ilpaktuyeckas padora «PazHooOpasue KynbTypHBIX
PACTEHHI B BalllEM PETHOHEY.

HccnenoBarenbckas padota «BiusHHEe aHTPONOreHHBIX (PAKTOPOB HAa PA3BUTHE
pacTeHHi B rOpPOJI€/HACEIIEHHOM ITYHKTE».

Okckypeusi/mpaktuueckass pabora «OOIIT B Bamiem peruoHe — yHUKaJIbHBIE
OOBEKTHI IPUPOIBI».

5. Okonozuueckue nuwu (6 vacos)

buocdepa — onHa u3 BaxkHeUIUx o0osouek 3emiid. UTO Takoe «IKOJIOTHYECKUE
HUIIN» U Kak oHU (opmupytorcs? dopmupoBaHue 3HaHUM MO OHOpPa3HOOOPA3UIO
XKU3HEHHBIX  (QOpM,  TMOBEACHUECKHX  IPHUCHOCOOJICHHHA,  MOAU(PUKALUOHHAS
M3MEHYUBOCTH (Ha 0a30BOM ypoBHe). PactutenbHbie coolliecTBa U UX TUILL. Pa3Burtne
Y CMEHBI paCTUTEIBHBIX COOOIIECTB.

UccnenoBarenbckue paboThl «IDKOJIOTMYECKUE HUIIM BOKPYr TeOs — OINMCaHUE
dakTopoB oOKpyxkatouieil cpens». HccnenoBatenbckue padboTel «DeHOoJOrnYecKue
HAOJIOICHUS.

Monayab «OCHOBBI pacTeHHeBOACTBa» 7-8 kiacchl (68 yacoB)
1. Beeoenue ¢ pacmenuesoocmeo (2 uaca)

Uro-Takoe pacTeHUEBOACTBO: OCHOBHBIE (DaKTOPHI BBIPANIUBAHUS PACTEHUHU.
Hcrtopust pazButus arpoxuMudeckux 3HaHui (padotrsl M.B. Jlomonocoga, 0. Jlubuxa,
byccenro, B.B. [JokyuaeBa, K.A. Tumupsizena, [1.A. KoctsiueBa, JI.H. IIpstHuninukoBa
u ap.). [IpakTudeckas pabora «bouka JIuGuxay.

2. Azpomexnuueckuii 3xcnepumenm (6 uacos)

[IpaBmia mOCTAaHOBKM arpol’kcrnepuMeHToB. I[locTaHOBKA SKCIEPUMEHTOB C
pacteHusiMu. BeiOOp TeMbl, cocTaBiIeHUE THUIOTE3bI, 1IN U 3aJlady SKCIEPUMEHTa I10
BBIPAIIUBAHUIO PACTeHU B KOHTpoiupyemoi cpene. KoHTponau, mNOBTOpPHOCTH,
npoBeneHue dkcrnepuMmeHTa. [lnanupoBanue skcnepumenTa. OlleHKAa pPe3yJbTaTOB
skcriepuMenTa. MccnenoBarensckas pabora «@DakTopbl, BIMSIONIME HA MPOPACTAHUE
CeMSH (POCT IPOPOCTKOB)».

OcBoeHME TEXHOJIOTUH KPYIJIOTOAUYHOTO BRIPAIIUBAHUS CAJTaTOB U MUKPO3EICHU



B KOHTPOJHUPYEMBIX HMCKYCCTBEHHBIX ycHnoBHUsX. COOp yCTaHOBKU [JIsi BbIpal[UBaHUS
pacTeHUil B KOHTPOJIUPYEMBIX YCIOBHSIX.
3. Poab xumuueckux rnemenmos ¢ numanuu pacmenuit (20 uacos)

Bopa. PactBop. BbITsKKa. AHHMOHBI, KaTHOHBI, 3JICKTPONPOBOAHOCTL U pH
pactBopa. Posib XUMHUYECKUX 3JIEMEHTOB B MUTaHWU pacTeHUM. [loyueHne nuTaTeabHbIX
BelecTB pacteHusAMU. [IpakTuueckas padora «CxeMbl MUTATENbHBIX pacTBOPOB. Pacuer
7103 YAOOpEHUI AJI MUTATEIbHBIX PACTBOPOBY.

YnoOpeHusi: OpraHuYecKue, MUHEpalbHble, MHUKPOOUOIOrHYecKue. THIIbI
NUTaHus pacTeHuil. Bo3aymHoe W MHUHEpalbHOE (KOPHEBOE) IUTAaHUE PACTEHHI.
TpaHCIIOPT NHUTATENBHBIX BEIIECTB PACTECHUN: BOCXOIAIIMA W HHUCXOIAIIUNA TOK.
Baxneiime kanuiineie, pochopHbIe U a30THBIE yA0OpeHus, uX cBoiicTBa. [IpocThie u
cinoxHbie ynoOpenusi. [lpaktuueckas padota «llpaBuiia cMemvMBaHus yIOOpEHUI»
[Ipaktrueckas padota «lluTaHue pacTeHUI: TEXHOIOTHUS IPUTOTOBICHUS MMUTATEIbHBIX
PacTBOPOB ISl pa3HBIX KYJIbTYpPH.

Poct u pa3Butue pacTeHMil: 3Tambl OHTOreHEe3a, (PAKTOpHI, BIMSIOUIME HA POCT
pacTeHuil: CBET, TyCcTOTa NOCaJ0K, nuTaHue, cyocrpar. IIpakruueckas pabora
«MOHHUTOPHUHT MUHEPATILHOIO MTUTAHKS PACTEHUI».

Oco0OeHHOCTH TNHUTaHUS PacTeHUH a30TOM. A30T M €ro 3HAu€HUE B >KU3HU
pactennii. DOpMBbI a30Ta U UX IPEBPAIIECHUE B IIOYBE.

Ucrounnku dhocdhopa nis pacrenus. 3naueHue GhochopcopepKaimx coeTuHEeHu N
B KieTKe. Poib Makposprudyeckux coequuenuii gochopa B SHEPreTHIECKOM 0OMEHE.

Brnugaue kanus Ha (QuU3MYECKME CBOWCTBA MPOTOIIa3Mbl, Ha (DEPMEHTHI
yTIE€BOAOPOJAHOIO0 OOMEHa, CUHTE3 OeNKOB U Jp. Poib Kanus B MoAAep)KaHUU MOHHOTO
OaslaHca B TKaHSX, B MPOIIECCAX CAMOPETYIISIUY.

Perynaropnas u crpykTypooOpa3oBareibHas poJib Kalbldsg. YdYacTHE B
0o0pa30BaHUU KJIETOYHOU CTEHKH, MOAJECPKAHUU CTPYKTYPhl MEMOpaH U PEryssius ux
IIPOHULIAEMOCTH.

3HaueHue MarHusi B MeTabojm3Me pacTeHuil. Maruuii B cocraBe XxJjiopoduuia,
CXOJICTBO XJIOpo(UIUIa U TeMOTJIOOMHA KaK CBUAETENHCTBO €IUHCTBA OPraHUYECKOIrO
MUpa.

Cepa 1 ero OCHOBHBIE COESIUHEHUS, UX POJIb B CTPYKTYPHOU OpraHU3alMK KJIETKH,
y4acTHE B OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHSIX.

Muxkpoasnementsl. [IpeacraBieHuss 0 pojud MHUKPOIJIEMEHTOB B MeTaboiM3Me
pacteHuil. OCOOCHHOCTH TOCTYIUICHUS] MHKPOARJIEMEHTOB B pacTeHus. CHHEpPrusMm u
aHTaroHU3M 3JIEMEHTOB MUTAHUSI PACTCHU.

PacturenbHas OuarHocTMKa W METOAbl UACHTHU(UKALMK HEIOCTaTKa/M30bITKa
anemeHTOB nutanus. [IpakTuueckas padota «PacTurensHas qTuarHoCTUKay.

Hccnenosatenbckas pabota «OLieHKa COCTOSIHUSI KOMHATHBIX PACTEHUH, paCTEHUN
Ha LIKOJBHOW TEPPUTOPUM, YCTAaHOBKA NPHUYMH MATOJOTMYECKUX COCTOSHHUU (IIpH



HaJIUYUN)».
UccnenoBatenbckass pabota «OneHKa BIMSHHUS —Pa3IMYHBIX JJIEMEHTOB Ha
COCTOSIHUE PacTeHUH (COCTaBIEHUE PA3IMYHBIX MTOJKOPMOK)».

4. Pezynamoput pocma pacmenuii. 3awuma pacmenui (4 uaca)

[TonsTre o perynaropax pocta pactreHuid. CTUMYISTOPHI pocTa — (GPUTOTOPMOHBI
(aykcuHbl, THOOCPEIIMHBI, IUTOKUHUHBI). UTHTHOUTOPHI pocTa pacTeHui: 1. mpupoIHbIe
(abcumzoBasi KUCIOTa U HEKOTOpble (EHOJIbHBIE BellecTBa (MKyMapoBasi, KOpHYHas,
CAIMIIMIIOBAsE K-Thl), 2. CUHTETHYeCKHEe (MOpPGAKTHHBI, pETapAaHThl, Je(OTUAHTHI,
JCCUKAHTBI, repOunuabl). @OHUTOMOHMTOPUHI U OLIEHKAa COCTOSIHHSI PacTeHHUH.
CoBpeMeHHbIe cniocoObl MOHUTOpUHTa. [lpakTnueckas pabora «OPUTOMOHUTOPHHI U
OLICHKA COCTOsAHUS pacTeHui. CoBpeMEeHHbIE CLIOCOOBI MOHUTOPUHTAY.

HccnenoBarenbekas padota «BiausiHue rerepoaykcrHa Ha mpopacTtaHue (pocT Ha
Pa3HBIX CTA/IUSX, B PA3HBIX YCIOBUSX) PA3TMUHBIX PACTCHUNY.

3amuTa pacTeHH OT BpenuTenei: ocHOBbI OnoMerona. Ilpakruueckas paborta
«MHCeKTapuu: MpaBUiIa U YCIOBHSI Pa3BEACHHUS MOJIE3HBIX HACEKOMBIX).

5. Boonas, necuanas u nougenHnas Kyaomypol, UX npUMeHeHUe 8 6bIPAUJUEAHUU
pacmenuii. Quzuonozusa pacmenuii (8 uacos)

BoaHasi, mecuaHas M MOYBEHHAsl KYJbTYpbl, UX NPUMEHEHHE B BBIPAIIMBAHUH
pactenuii. IIpoBenenue Bonbl B KOpHE M cTeOie pacteHui. IIpakTuyeckas pabora
«KopHeBoe naBieHue».

BoaHblil pexuM pacTeHHil: CTpoeHue YCThbHIL: (PAKTOPhI, BIUSAIOIIME HA HX
PACKpBITHE U 3aKpbITHE. 3HAYEHUE MEXaHU3Ma PETYJISILUN UCIIAPEHUS BIard PaCTEHUEM.
[TpakTrueckas pabota «IIpurotosneHue npenapara yCTbUI METOIOM CIETIKa.

UccnenoBarenbckue padoThl: «BiusHuEe yCIIOBUW COAEp)KaHMUS PACTEHHA Ha
KOJIMYECTBO YCTBUI.

@OoTOCHMHTE3 — YHUKaJbHBIIM mpouecc pacteHuil. TemHoBas u cBeroBas (a3bl
dorocunTe3a. 3HaueHne (POTOCHHTE3a TS JKUBBIX Opranu3MoB. lIpakTuueckas pabora
«DyHKIMOHAJIbHAA  JIHArHOCTHMKAa PACTEHHH 1O AaKTUBHOCTH  XJIOPOIUIACTOB)
UccnenoBarensckast pabora «Omnpenenenune xmopopmwmna A u b, onenka
(OTOCUHTETUYECKON aKTUBHOCTU PACTEHUHN U (PaKTOPOB, BIUAIOIIMX HA HEE.

@PakTopsl pocTa pacTeHUM: BO3AyX U aspauus. [log3zemMHoe napIxaHue pacTEHMM:
COCTaB TIOYBEHHOTO BO31yXa, Tra3000MeH. [a3000MeH Tipu OECIIOYBEHHOM
BbIpamuBanuu. [Ipaktuueckass pabora «Aspamus, CO2 u O2. [lpixaHue pacTeHHII».
[Ipaktrueckas pabota «JlpIxaHue pacTeHUI: OlleHKa MHTEHCUBHOCTH JIbIXaHUS PACTCHHMA
U TUIOJIOBY.

HccnenoBatenbckue paboTel: «BnusHue cmoco0a BbIpamuBaHus (cocTaBa
NUTATEJIbHOM CMECH, CXEMbl BHECEHHS1) HA POCT U Pa3BUTHSI PA3IMUHbBIX PACTEHUN».



6. Kyasmypusie pacmenusn. Cospemennvie acnexkmut cenexuyuu (20 uacos)

Kak denoBek cran ucnons3oBaTh pacTteHusi? CBs3b pa3BUTHUS LHUBUIM3ALUU
YeJIOBEKA M OJIOMalllHUBaHuA pacteHuid. Jlomectukamus. Juckyccus «JloMmectrkanus,
BCE JIM pPACTEHUS W IKUBOTHBIE, KOTOpPHIE KHUBYT PSIAOM C YEJIOBEKOM UM
OJIOMAIITHUBAIOTCS? MOXKHO JIU CUUTATh TapaKaHa OJOMAITHEHHBIM KUBOTHBIM?)

HacneacTBEHHOCTh M HU3MEHYMBOCTh — OCHOBHBIE CBOMCTBA JKUBBIX OPTaHH3MOB.
N3menunBocth. Bunbl usmenunBocth. Ilpaktuyeckas pabota «MoaudukaimroHHas
WU3MEHUYHUBOCTD (JIUCThS, UTOJKHU C OJTHOTO JEPEBa)».

I'en — wmaTepuanbHbIi HOCUTENIb HACJIEACTBEHHOCTH W  HM3MEHYHMBOCTH.
HyxiienHoBble KMCHOTHI. JIOKaM3alns r€eHETUYECKOro mMaTepuana B KieTke. JleneHne
kietok. Permmmkanusa JIHK. OcHoBHas qormMa MonekyispHoi Ononoruu. TpaHcKpumnius.
Tpanciauus. Myranuu. [Ipaktudeckas padota «['eH — HHCTPYKIUS IO COOpPKE KIIETKU
(Ha Oucepe unu KoHCTpykTope)». Ilpaktuueckas pabora «Myrtamus Ha OyTtepOpoje
(J1r000M 00BEKT W3 MpeAblaylield padoThl, I7i€ U3MEHEHUE MHCTPYKLMH IMPUBEIET K
W3MEHEHUIO BHEIIIHETO BU/IA OOBEKTA)».

D¢ dexT OyTbUIOYHOTO TOPJIBIIIKA M TeHeTHYecKoe pa3zHooOpaszme. Uto Takoe
reH0aHk? 3ayeM COXpaHITh F€HETUYECKHE pecypchl pacTeHuit? OCHOBHBIE CIIOCOOBI
COXpaHEHUs TEHETHYECKUX PECYpCOB pacTeHul (ex situ u in situ).

3nauenue pabor H.M. BaBunoma. 3akoH  roMosiorudeckux psiioB. LleHTpsI
IPOMCXOXKJICHUS KynbTypHbIX pacreHud H.M. BasunoBa u ILM. JXXykosckoro.
[Ipaktruueckas padota no rpynmnam «OTKy1a Ha HalTUX CTOJIaX (PYKTHI/OBOIIH/3IIAKI.

OcHoBHBIE MeTOABl cenekiuu. ['ndpuauzanms. Popmbel 0TO0pa. OCHOBHBIE
HaIpaBJICHUS CEJICKINH: YIYYIICHHE ypPOKaHOCTH, YCTOMYMBOCTH K OMOTHYECKUM U
abuotndeckum (axropam. [IpakTudeckas padora «BeipamuBaem ropox. Kak npoectu
CKpEILIMBAHUE Y TOPOXA».

Ecte 1 xu3up B mnpobupke? BHOTEXHONOTHS KYJIbTYpHBIX pAaCTEHUHU.
UccnenoBarenbckasi pabora «BelpammBanue pactenuii B npoOupke» (MOXKHO
BOCIIOJIb30BaThCA pE3yJbTaTaMu MPEAbIAYIIUX JKCIEPUMEHTOB IO COCTAaBJIEHUIO
MUTATEIBHBIX PACTBOPOB AJI PACTEHUM ).

Kak  genmoBexk  moxker  momudummpoBath  pacrenus’? — ['enermyeckoe
penaktupoBanue. CoOBpEeMEHHbIE  MOAXOAbl W JOCTUXKEHUS  TE€HETUYECKOIrO
penaktupoBaHuss  pacteHumid.  [IpakTthueckas  pabora  «['eHOMHBIE  HOXKHHIIBI
(MoxenupoBanue pabotel cucrembl CRISP-Cas).

7. Pacmumenvnas npooykuyus. (8 uacos)
Hanzemnsie n noazemublie opranbl pactrenuil. [looer u BU1on3MeHEHHBIH mooer
pacteHuii. CrtiocoObl pa3MHOKEHUS PACTEHUH.
[lonatne o KadecTBe TPOAYKTOB nHUTaHusA. [IpoOieMbl KOHKYpEeHLUHU
OTEYECTBEHHBIX ITPOAYKTOB IIUTAHUSA C UMIIOPTHBIMU. JIOTHCTHKA TOCTaBKU U CPEACTBA



COXpaHeHHusl MpoAykToB mHuTaHus. [Ipaktuyeckas pabota «lIpemenbHO HOMyCTUMBIE
kounentparuu (I1IJIK) u Metoasl KOHTpoJis 0€30MacCHOCTH PACTUTEIBHBIX MPOTYKTOB
MIATAHUSD.

Mukpo3eneHb: oe3HOCTh U TexHoJorus. MccnenoBarenbekas padborta «OneHka
KauecTBa BBIPAIICHHOW MUKpO3eJIeHn» (JINOO CBOsI, TMOO U3 Mara3uHa).

XHUMHUYECKUI aHaIu3 IPOTYKLHUU. OCHOBBI CHEKTPO(OTOMETPHUHU.
[Torenunometpusi. Xpomatorpadus. [Ipaktuyeckas padota «MeTObI OLIEHKH KauecTBa
pacTUTENBHOM MPOIYKUIUU: XPAaHEHHUE M COXPAHHOCTh MHUTATENIbHBIX BelecTB» (10
JIOCTYITHOMY 00OpYJIOBaHHUIO).

UccnenoBarenbckas padbora «OmnpeneneHue ButamuHa C MeTOOM OOpaTHOTO
TUTPOBAHUS B IJIOJAX HA PA3HOM CPOKE (CI0c00€) XpaHEHHSI.

Monyab «buorexHosiorus» 7-8 kiaaccol (68 yacoB)
1. Buomexnonozusn (4 uaca)

[lonsiTue OWOTEXHOJOTUMU. 3a4eM YEJIOBEKY OHOTEXHOJIIOTMH, B YE€M UX
PEUMYILECTBO MEPE] XUMUYECKUM CUHTE30M. OCHOBHBIE OMOOOBEKTHI OMOTEXHOJIOTUH:
IPOMBIIUIEHHBIE MUKPOOPTaHU3Mbl, KJIETKH U TKAHU PACTEHUH, ’KUBOTHBIX U YEJIOBEKA,
ounokaranuzatopsl. IlpakTuueckass pabora «I[lpumepbl npumeHeHUs OHOJIOTMYECKUX
OOBEKTOB B TBOEH KU3HI.

Colpbe 111 OMOCHHTE3a W OLIEHKA €ro OMOJIOTMYECKOW LEHHOCTU. OCHOBHBIE
UCTOYHUKHM yriiepona, a3oTa, (ochopa, MukposnemeHToB. VccnenoBaHue HOBBIX
HMCTOYHUKOB CHIPhS (BKJIFOUAsi BONPOCKI €ro MpeABapuTeaIbHON 00paboTKu), pa3padoTka
HOBBIX IUTATENIbHBIX CpEel, B TOM YHUCIIE BKJIIOYAIOIIMX OHOCTHUMYJSITOPBI M ApPYyrue
AJIEMEHTHI YIPABIEHUS U ONTUMHU3ALIMU MTPOLECCOB OMOCHHTE3a. MeTo1bl ONITUMU3ALUU
IIUTATENBHBIX CPELI.

2. Mukpoouonozus (12 uacos)

[lonoxeHue NPOKAPUOTOB B CUCTEME oOpraHudyeckoro wmupa. CrpoeHue
OakTepuanbHOl KieTku. Knaccudukamus Oakrepuit. Mopdonorus 6axkrepuii. IIpocTsie
U CJIOXHbIE METOAbl OKpamuBaHusg Oakrtepuil. dusmosioruss OakTepuil: NUTaHUE,
JIbIXaHUE, POCT U pa3MHOKEHHE. 3HAKOMCTBO C IOMEHOM ApxeH (3KCTpeMOPUIBHOCTD,
0COOCHHOCTH CcTpoeHus KieTku). JlaboparopHas pabota «PUKCUPOBaHHBIE MpenapaThl
Oaktepuil. Ormnpenenenne (HoOpMbl TNPEATIOKEHHBIX KYJIbTYp MHKPOOPTaHU3MOB,
UCIIOJNIB3Ysl IPOCTOM MeToxa okpacku» JlabopatopHas pabota «OmpeneneHue Tuma
KJIETOYHOM CTEHKH METOAOM OKpalIMBaHus 1o I'pamy» (Ipy HATMYUU PEAKTUBOB).

MonoyHokucinoe u crnupToBoe OpokeHue. PotoTpoduble M XeMOTpO(dHbBIE
Oaktepun. KuHeTmueckoe  omucaHue — mpolecca  pocta  MUKPOOPraHU3MOB.
OKCNOHEHIMaNbHAsl ~ MoJedb  pocta. KuHetmka rubenm  MUKpPOOPraHU3MOB.
JIaboparopHas pabota «IIpuroroBienue NpuKU3HEHHBIX MMPENAPATOB MOJIOYHOKHUCIIBIX
OakTepuin».



[TaTorennsie 6akTepun. YymHas majsouka v YepHas CMepTh, OOTYJINU3M, CTOJIOHSK,
TyOepkynes. Mcropust 60ppObI ¢ 6akTepuanbHpiMu HHGeKknuaMu. JlabopaTopHas pabota
«IloceB cmbiBa ¢ pyk Ha yamku [lerpuy». JlaboparopHas padorta «Bwiienenue qucToit
KylIbTypel Oaktepuil. MeTon pa3BeneHud. MeToj HCTOMIAIOMIETO  LITPUXAY.
JlaGopaTopHas pabota «Mopdonorudyeckas XapaKTepUCTUKA BBIJICICHHONW YHCTOM
KyJBTYpbI: XapaKTepUCTHUKA KOJOHUH, opMa OaKTepui, TUIT KIETOYHOU CTEHKI.

Boiina 6eckoHe4HOCTH: aHTHOMOTHKHU MPOTHB OakTepuil. MexaHU3MbI JIeHCTBUI
aHTUOMOTUKOB. MeXKIeTouHass KOMMYyHUKauus Oaktepuil. UYyBCTBO KBOpyma.
JlabopaTopHas pabota «CpaBHEHHWE pOCTa MHUKpPOOPraHM3MOB Ha dYailke 0e3 U ¢
nobapiieHuss aHTUOMOTUKOBY MccnenoBarensckas pabora «Ilouck MUKpoOOpraHM3MOB
001a/1al01UX aHTarOHUCTUYECKON aKTUBHOCTBHION.

[Ipumenenue Oaktepuil uyenoBekoM. KuHeTnueckoe omnucaHue OHOCHMHTE3a
IPOJYKTOB MHUKpOOpraHu3Mamu. bakrepuu, KOTOpble MOTYT pas3jararb IUIACTHUK.
Uccnenoarenbckas paboTa « BriieneHre MOJIOYHOKUCIIBIX OaKTEpUi, UCCIEI0BAHUE UX
aAKTUBHOCTH.

MuxkpoopranusmMbl B arpoOMOTEXHOIOTHH. VICKycCTBEHHBIE acCOLMAllMU PaCTeHUN
Cc MUKpoopranusmamu. MccnenoBarenbckas padbora «BeineneHne OakTepuil MOJIE3HbIX
JUTSL PaCTCHUI.

3. Jykapuomuueckue opeanuzmvl 6 OuomexHoozuu (niecHeevle 2puobl,
opoxcicu, 6ooopocau) (12 uacos)

[InecHeBbIe rPUOBI TPOAYIIEHTHI OMOJIOTUYECKH aKTUBHBIX BEIIECTB.

OO0mrast xapakTepUCTHKa IPOAOKEeH caxapomuileToB. Mcropusi HMCMOIb30BaHUS
JPOXKEN B TPAIUIIMOHHON OMOTEXHOJIOTHH. TEXHOJIOTUN BUHOIETHUS U XJIeOOTeUeHMUs,
CHeIMaIN3UPOBAaHHBIE Pachl JIpoxoked. MeTtabonusm naposxkxkei. Peakiusi cniupToBOTO
opoxxenus. JlaboparopHas pabora «IloacdeTr kieTok apoxokel B kamepe [opsieBay.
JlaGoparopHas pabora «OOHapyKeHHE MPOAYKTOB CHUPTOBOTO OPOKEHUS: ITHUIOBOTO
CIUpTa U Yrjiaekucioro rasa». [lomydeHue BTOPUUYHBIX META0OJMTOB B APOXKKAX.
Hposxoku Kak npoayieHThl onotorius. [Tomydenue 1eneBbix 0€IKOB B APOXKIKAX.

OC0OEHHOCTH BEr€TaTUBHOTO W TOJOBOTO Pa3MHOXKEHUS Y JIPOXOKEH, 3HAUCHHE
M3YyYEHHS] MHUTO3a W LMUTOKMHE3a [JI ONTHMH3AlMK IPOILIECCOB KYJIbTHUBUPOBAHUS
JPOMKEBBIX MITAMMOB, TOHUMAaHUS MPUYUH MTATOTEHHOCTH JPOXKEH U TpubOB, MOMCKa
MuiieHed (QYHTUIIUAOB ¥ pa3pabOTKA  HOBBIX  JICKAPCTBEHHBIX IPEMapaToB.
JlaGopatopnass pabota «HaOmromeHue  pasMHOXKEHUS  JIPOXOKEBBIX  KJIETOK».
[IpakTuyeckas padorta «IlomydyeHue TBopora W kKedupa Ha OCHOBE MOJIOYHOKHCIIBIX
Oaktepuit». IIpakTuueckas pabora «OCHOBHBIC BHJBI KBaca M HMX XapaKTEPUCTHUKA
«/Ipo’X>KM M MOJIOUHOKHCIIbIE OaKTepuu, MPUMEHSEMbIE IJIsi MPOU3BOJACTBA KBACA.
[IpakTiueckass pabota «CpaBHUTENBHBIA aHANU3 Pa3BUTHS APOXOKEH B adpOOHBIX U
aHA’POOHBIX  ycioBuUsX». llpakTudeckass pabora «MeToasl OIEGHKH CBOWCTB



xJie0oneKapHbIX Jpoicked. OCOOCHHOCTH NPUMEHEHHUS MPECCOBAHHBIX, CYLICHBIX U
MHCTAHTHBIX Apoxokeiy. MccnenoBarensckas padota «BausHue QU3NKO-XUMUYECKIX
(hakTOpOB Ha Ka4eCTBO OMOTEXHOJIOTHYECKOW MpOoAyKiuu (KBac, kedup, coip, Xjaed u
TP )».

Bogopocnun — mepcrekTUBHBIN OOBEKT [JIs1 MPOM3BOACTBA O€iKa W yriIeBOJOB.
buoTtexHonornyeckue METOJbI OYHCTKH TBEPABIX, XKUAKUX OTXOJOB M ra3000pa3HBIX
OTX0JI0B Mpou3BoACTB. CTouHbie BOABI. CXEeMBI OYHCTKH. BHOMUIBTPHI, a’pOTEHKH,
METAaHTCHKH, OKCHUTEHKUA. AKTHUBHBIA WJ WM BXOIANIME B HETO MHUKPOOPTAHU3MBI.
Hcnonp30BaHue BOJOPOCIICH B OYHCTKE CTOYHBIX BOJ. MccrmemoBarenbckas paboTa
«BnusHue Gpusnko-xuMmudeckux akropos Ha poct Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennasn ungpopmauyus (8 uacos)

HacneacTBeHHOCTh M U3MEHYMBOCTh — OCHOBHBIE CBOMCTBA JKUBBIX OPTaHU3MOB.
N3menunBoctb. Buapl unsmeHunBocTh. llpakTnueckas pabora «MonuduxanroHHas
U3MEHYUBOCTb (JIUCThS, UTOJIKU C OHOTO JAEPEBA).

'en — wMaTepuanbHBIE HOCHUTEIb HACJIEACTBEHHOCTH M  HM3MEHYMBOCTH.
HyxnenHnoBbie KHCIOTHI. JIOKanu3amus reHeTUYECKOTO MaTtepuaia B KieTke. JleneHue
kietok. Permmmkanusa [JHK. OcHoBHas normMa MonexkyisipHoi ononoruu. TpaHcKpumnius.
Tpanciauus. Myranuu. [Ipaktudeckas padota «['eH — HHCTPYKIUS 1O COOpPKE KIIETKU
(Ha Oucepe unu KoHCTpykTope)». Ilpaktuueckas pabora «Myrtamus Ha OytepOpoje
(;mo0o¥ 00BEKT W3 TpeAblaylield padoThl, TI€ U3MEHEHHE MHCTPYKIUUA TPHUBEACT K
MU3MEHEHHIO BHEIITHETO BHJIa 00BEKTA)».

5. Bupyconozusa. (6 uacos)

ITonoxeHue BUPYCOB B CUCTEME OpraHudeckoro mupa. CTpykTypa 1 XUMHUYECKUI
cocraB BupycoB. Kiaccuduxamus BupycoB. Pemnpoaykmusi BupycoB. I[Ipocmotp
JIOKYMEHTAJIBHOTO (PUIIbMa O BUPYCaX.

Bupycsl - Bo30yauTenu nHQpeKunoHHbIX 0osie3Heil. OukoBupychl. bakrepuodaru:
CTPOCHHME, CBOWCTBa, mnpumeHeHue. l[Ipaktuueckas pabora. «Meton pa3BeICHUIN
[IpakTuyeckas padora. « TutpoBanue 6akrepuodarony.

buonornueckue Mmeroasl 60pLOBI C BUPyCaMHU.

6. I'ennas unscenepus u Guomexnonozuu. (8 uacos)

OcHoBbI TeHHOU uHkeHepuHu. Bekrtopa. Cneunduyeckue pepMeHTbl OakTepuil.
[IpakTtuueckass pabora «ODHIOHYKIEa3bl pecTpUKUUU (paboTa € HYKICOTHIHBIMU
MOCIIEI0BATEIBHOCTIMU Ha Oymare)».

buortexHonornu npoaykiuu O0eiakoB B OakTepuaiIbHBIX KyJIbTypax. JlocTuxkeHus
TeHHON MH)KEHEPUH U OMOTEXHOJIOTHH.

CRISPR/Cas — cuctema amanTUBHOIO HWMMYHUTETa OaKTepUil H apXeu.



[TpakTrdaeckas padora «I'ennbie HoxHUIEI - CRISPR/Cas (MmoxenupoBanue Ha Oymare)»

I'MO. Metoas! nonyuenus ' MO. Urpa-nuckyccus «Beurpail rpaHT Ha CO31aHHE
I'MO».

7. Buomexnonozuu 6 scueommnosoocmee (8 uacos)

JloMecTHKaIs OCHOBHBIC JIOMAITHUE KUBOTHBIC, COBPEMEHHBIE YKCIIEPUMEHTAX
M0 TOMECTUKAIINK KUBOTHBIX (JIUCHUIA, HOPKA M JIP. — SKCIIEPUMEHTHI HAYYHOH IITKOJIBI
akanemuka benseBa). Jluckyccus «JlomecTukarusi, Bce M PACTEHUS WU >KUBOTHBIC,
KOTOpBIC JKUBYT PSIOM C YEJIOBEKOM MM OJOMAalTHHBAIOTCSA? MOXXHO JIM CUUTATh
TapakaHa 0JIOMAITHCHHBIM KHBOTHBIM 7).

CoBpeMeHHBIE METOABl B KUBOTHOBOJICTBE: TpPAHCIUIAHTAIlMSA 3MOPHOHOB,
XUMEPHBIC  JKMUBOTHBIC, KJIOHHWpoBaHWe. IIpaktuyeckas pabora «Meroauka
KJIOHUPOBaHUS (MOJICIUPOBAaHKE HA Oymare).

OcHOBHBIC 0OJIC3HM WBOTHBIX M POJIb TMATOTEHHBIX MHKPOOPTAHW3MOB W
napa3uToB B PA3BUTUU 3a00JICBAaHUH JOMAIIIHUX KUBOTHBIX U OCHOBHBIX Mepax O0phObI
C HUMH; POJIb TIOJIE3HBIX MUKPOCUMOUOHTOB B OpraHu3Me >KUBOTHBIX. [lonoxkutenbHoe
U M00OYHOE (OTPUIIATENILHOE) BO3ICMCTBUU aHTUOMOTHUKOB HAa OPTaHU3M B X0JI€ JICUCHUS
KUBOTHBIX; IIEM W 3aJaddl BETCPUHAPUU. BHOTEXHOIOTHS KOPMOBBIX IPENapaToB.
[Tpaktrueckas pabora «CocraBieHrne paryioHa MATAHUS KUBOTHOTO, pacyeT PacxoJI0B
Ha coaepxkanue». MccnemoBaTtenbckass pabota «OIlleHKa KayecTBa MOJIOYHOM

MIPOTYKIIUI.

8. Buomexnonozcuu é pacmenuesoocmee (10 uacoes)

OcHoBHble MeTonbl cenekuuu. ['mbpunmzanusa. Popmbel ordopa. OCHOBHBIE
HaNpaBJIE€HUS CEJEKUIUU: YIyUllIEHUEe YpOXKaiHOCTH, YCTOMYMBOCTU K OMOTUYECKUM U
abuotnueckuM (pakropam. [Ipaktuueckas padota «Bripamubaem ropox. Kak nposectu
CKpELIMBaHUE y TOpOXay.

OCHOBHBIE MOJXOJbl CEJIEKIUU W OHOTEXHOJOTMH KYJbTYPHBIX pPACTCHHH,
['uOpuauzanus, otnajgeHHass TrUOpUAM3ALMSA, MCKYCCTBEHHBI OTOOp, TeTepo3uc,
TpaHchopMalMsi, MyTareHe3, TeHeTHueckoe peAaktupoBaHue). Mcropus cenekuuu B
Poccun n mupe, ucropus pa3BuTHs BaXKHEUIIUX COPTOB KYJIbTYPHBIX PACTCHUM.

Kak uenoBex MOxeT MOAUPUITUPOBATH pacTeHus? ['eHHast MHKEHEPHs PACTCHHIA:
UTo Takoe reHeTHYecKas WHXKEHEpHsS pacTeHUM. TpaHCreHHble pacTeHus. Meroabl
noydeHusi. OOpazoBaHue OMyX0JIel y pacTeHuil. ArpoOakTepuaibHas TpaHnchopMmarius:
Ti-ruazMup. ['ensl T-JTHK. MosekynspHO-TEHETUUECKUE MEXaHU3MBbI
TpaHchopmanmu. ['eHetnueckoe penakTupoBanue. COBpEeMEHHbIE MOAXOJbl U
JOCTH)KEHUSI TEHETUYECKOro pefakThpoBaHusi pacteHuil. Ilpaktuyeckas pabora
«["eHOMHBIC HOKHUIIBI (MOeIHpoBaHKe paboThl cucteMbl CRISP-Cas).

Ecte nm xu3Hp B 1poOupke? DBHOTEXHOJOrMs KyJIbTYpHBIX PACTCHHI.



HccnenoBatensckast pabora «BwlpamuBanue pacTeHUd B MpoOUpKEe (MOXKHO
BOCITOJIB30BaTbCA PE3YJIbTATAMHM MPEABIIYIINX HKCIEPUMEHTOB IO COCTABJIEHUIO
MUTATEIBHBIX PACTBOPOB JJISI PACTECHUM ).

Moayab «MoJiekyasipHble 0OCHOBBI (pu3nosiornu u papmakoorum» 9 kiace
(68 gacos)

1. @uzuonozuueckasn xumusn. (20 uacos)

Beenenue. buorennsie snemenTsl: opraHorensl: O, C, N, H. AktuBHble (HOpMbI
KHCIIOPOJa, UX NOJIy4eHHE, HEUTpaIU3aLusl.

MaxkpoaeMeHThI: MPOLIEHT COJAEPKAaHUS B OpraHU3Me, BBINOJIHAEMas (yHKIUS,
coJiepkaHue B mpoaykrax nutanus. Ca2+ - cBsA3bIBawoIIMEe OENKH, JAETOHUPOBAHUE
KaJIbLMsA, PEryJsiliis YPOBHS KaJbLMs B OPraHU3Me: TOPMOHBI ITO4eK. Mg — cTpoeHune
xJopo¢uiLIa, €ro aKTUBALIMS COJTHEUHOU SHEPTUECH.

MUKpO3JIEMEHTBI: B KaKMX MOJIEKYJaX COAEpPKaTcs, BBINOJIHSAEMas (QyHKIMS,
COZIEpKaHUE B MpOoAyKTax nuTtanus. [locmencTBus nepeno3npoBKU MUKPOIJIEMEHTAMM.
Fe — ycBauBaemble THUINBI COEOUHEHMH Kene3a. ['eMOnmpoTeuHbl, TE€MOIMAaHMH,
muToxpoMmsl. Cu — yCBOEHME W TpaHCHIOPT MeIW. benku, coxepxaimye Menb.
[TaTonornyeckue cunapoMbel MeHke u BunbcoHa, CBsi3aHHbIE ¢ META00IM3MOM MEIH.

Tokcuunsle anemeHTsl lleproguyeckoil cucTemsl Ui OpraHu3ma. BimsiHue
HEJIOCTAaTKa MAaKpO U MUKPOJJIEMEHTOB Ha )KUBBIE OPTaHU3MBI.

UccnenoBarenbckass  pabora  «KoinMyecTBeHHass ~ OLEHKA  COJEpIKaHUS
MUKPO3JIEMEHTOB WJIM BUTAMUHOB B MUILEBBIX TPOAYKTAX)

Kupsl. 3a001eBaHus YEIOBEKA, CBA3AHHBIE C HAPYLICHUSIMU KUPOBOIO OOMEHA.
Jucnmununemun.

VYrneBoapl. 3aboseBaHUs 4e€lIOBEKa, CBA3aHHBIE C HAPYUICHUSMH YIJIEBOJAHOIO
obmena. CaxapHslii 1uader.

benku. Ctpoenue. 3a001eBaHus YEIOBEKA, CBSI3aHHbIE C HAPYIICHUSIMU OEIKOBOTO
oOmeHa. @yHkiuu 6enkoB. epmenTtsl. Mexanusm aeiictBus. Kiaccsl epmMeHTaTUBHBIX
peakumii. Kodepmentsl. IlIpaktuueckoe 3anstne «KadecTBeHHblEe peakuuu Ha
opraHudeckue MoJiekynbel». Ilpaktuueckoe 3anarue «JleHaTypauus  OEIKOB»
IIpakTueckoe 3ansaTne «M3ydeHne akTHUBHOCTH aMHJIA3bD».

BuramuHbl )KupopacTBOpUMbIE, BogopacTBopuMble. [IpeBpanieHue BUTaMUHOB B
akTUBHBIC (HOPMBI KOPEPMEHTOB. ABUTAMHHO3HI.

OCHOBHBIC THUIIBI METa0OJUYECKUX peakiuil. buosHepreTueckue MPOIECCHI.
I'muxonus. Hukn KpeOca. Llenb nmepeHoca 31eKTpoHOB. OKHUCIEHHE KUPHBIX KHUCIIOT.
Karabanusm amuHokucnor. I'mokoHeoreHe3. CUHTE3 yIJIEBOJOB, OEIKOB, KUPOB.
Mertabonutuueckue 3a0osneBanus. I[Ipaktuueckoe 3anstue «PeleHune 3amad  Ha
SHEPTETUUYECKHUN OOMEHY.

Knetka. Ilonsitue memOpansl. Oynkunn memOpan. Bunbsl TpancnopTa B KIETKY.



MemOpanubsle opraHoujbl. 3a0olieBaHUs CBA3aHHBIE C HapylIeHHEM pPaOOThI
MEMOpaHHBIX OpraHesul, OOJE3HHW HAKOIICHUS. THIBI KOHTAKTOB MEXAY KJIETKaMHU.
3HAUEHUE MEKKJIETOUYHOM KOMMYHHMKAIUMU JJs 370pOBbs opraHusma. lIpaktuueckoe
3aHsATHE «Jlnanu3 (kiieTouka Tpayoe)».

SAnpo. VYpoBHM  ynakoBKM ~ XpOMaTuHA. XPOMOCOMHBIE  TEPPUTOPHUHU.
HememOpanHbIe OpraHOU/IbI.

2. Monexynapnas ouonozus. (20 uacos)

OCHOBHBIE BEXY Pa3BUTUS MOJICKYJIIPHOIN OMOJIOTHH.

Hyxneunossie kuciaotel. OCHOBHBIEC IPUHIUIIBI cTpoeHUs. [IpakTuyeckas padbora
«Boigenenne JIHK u3 OGanana». Ilpaktuueckas pabora «Moaens JIHK-opurammy.
[Ipaktuueckas pabora «Ompenenenue kadectBa mnpemnapatoB JHK ¢ momorisio
criektpodoroMeTpuny» (Ipu HATUIUU 000PYIOBAHUS).

MartpuuHble CUHTE3bl. Pernnukanus — OCHOBAa KJIETOYHOro AeneHust. [IpuHuumb
peruikanuu. [Ipaktudeckas padota «PernukaruBHas mammnaa (Mrpa-aIeMOHCTPALINS)».
[Ipaktuueckas padota «[1LP (Mogens ammudukanus Ha Gymare).

Mytanuu. Uto Be13biBaeT n3MeHeHus B ctpoennu JJHK. [Ipunnune penapanum.

Tpanckpunius. [Ipaktudeckas padora «Cuna mpoMOTOpay.

I'enetnueckuit kon. [lpaktuueckas pabora «PemieHue 3ajad Ha TEHETUYECKHI
kon» Tpancnsauus. [Ipaktuyeckas padora «PoyiTUHT OEITKOBY.

Opranuzanusi reHomMa BUPYCOB I[IpOTHBOBUPYCHBIE CpPEIACTBA, MEXAHM3Mbl HX
JECHUCTBUSL.

Opranuzanus reHoma OaxTepuit AHnTHOaKTEpUATHLHBIC npenaparsl.
Uccnenoarenbckas padbota «PacnpocTpaHeHne aHTUOMOTUKOPE3UCTEHTHBIX OaKTEpUii»

Opranuzanusi TeHoMa JykKapuoT ['eHomMHOe pemakTtupoBanue. lIpakTmueckas
pabora «PaboTa B COBpeMEHHBIX reHeTHYecKuX Oa3ax maHHbIX. [IpoBemenue In silico
aHaJIN3a MOCJIEA0BATEIILHOCTEN TEHOBY.

3. ®apmaxonozun (28 uacos)

[Tonsitue o nekapctBax. [IpuHIIMIIBI TOIX0/1a K TIOMCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CkpuHUHT U ero Meronbl. McciemoBarenbckas paboTta «IKCIEPUMEHTHI TI0
OTIpEICTICHUIO0 TOKCHYHOCTH BEIIECTB HA apTEMUIUIX.

[Iytn BBenenus JIC. @apMakOKMHETHKA JEKAPCTBEHHBIX BellecTB. BcackiBaHue
(abcopOrius) exkapcTB. OCHOBHBIE MEXaHU3MBI BCachIBaHUA. TpaHCIIOPT JICKAPCTBEHHBIX
BemecTB. ['eHpl u Oenku nepBoit (hasel OnoTpanchopmanuu. [IyTu BeIBeIeHNS JIEKapCTB
W3 oOpraHusMa. OKCKpenus © odnauMuHarms. [eHsl u  Oenku  BTOpoil (a3l
ouotpanchopmarmu. dapmakonuHamuka. [7aBHOe W TOOOYHOE, PE30pPOTUBHOE U
MECTHOE, IPSMOE, HETIPSIMOE U PE(IIEKTOPHOE IEHCTBUE.

Bunpl B3aumopeiictBusa nexkapctB. CUHEPru3M M aHTaroHW3M IMPU COBMECTHOM



JIEVICTBHUM JICKAPCTBEHHBIX BEIIECTB, NX PA3HOBUIHOCTH.

TpancmemMOpaHHbI cUTHANUHT. THUMBI KJIETOYHBIX pelenTopoB. MeMOpaHHbIE:
MOHHBIC KaHAJIbI, KaTAIMTUYECKUE U compshKeHHble ¢ (G-0enkaMu; BHYTPUKIETOYHBIE:
HUATOIUIA3MATUYECKUE U AJIEpHbIC. MEXaHU3MBI JINTAHA-PELENITOPHOTO B3aUMOICUCTBHUSI.
CenekTUBHOCTh (M30MpPATENbHOCTB) JEUCTBHS, CBSI3b «XUMHUYECKas CTPYKTypa —
dapmakomoruyeckasi akTHBHOCTD BEILIECTBY.

PapMaKoJIOrM4eCKOM MOAYJIALIMU CUHANTHYECKON XOJUHEPIrUYECKON Iepenayu.
MonekynspHelii MeXaHM3M JCHCTBHS U (apMakoJIOrHYecKue CBoMcTBa M-
XOJIMHOOJIOKATOPOB, raHrano0JI0KaTOPOB " Kypapernoao0HbIX CPEACTB.
@apMaKoJIOTUYECKass ~ PEeryyialus  aKTUBHOCTH  aJpPEHEPIMYECKOro  CHHAIca.
AJIpEHOMUMETHUKH, aAPEHOOJOKATOPhI, CcUMMAaTONUTUKU. [IpakTuueckas paboTa
«BnusiHUE aipeHaNHa Ha CepIeYHbIe COKpaIleHUs! (TPOrpaMMHOE 00ECTICUEHHE ).

MonekynspHas (apMakoJoTvs aHTHUAJUIEPTHYECKUX CpeAcTB. [ ucTaMUHOBBIC
pELENTOPhl: THUIIBI, MOJEKYJsipHas opraHuzainusa. CTaOuinu3aTopbl MEMOpaH TYUYHBIX
KJIETOK: MOJICKYJISIPHBIA MEXaHU3M JIEUCTBHSI, 0COOEHHOCTH KIIMHUYECKOTO MPUMEHEHHS,
TOYKHU TIPUIIOKESHUS IEUCTBUS UHTUOUTOPOB JIUTIUIHBIX MEUATOPOB.

MexaHu3M JNEUCTBUS U NPUMEHEHUE NPENApaToB, CTUMYJIUPYIOLIUX IPOLECCHI
MMyHUTETa. PapMaKOJIOTHUYECKAass XapaKTEPUCTUKA HWHTEPJICUKUHOB: IIOJyYECHUE,
MEXaHU3M JIeUCTBUS, TpuMeHeHne. OCHOBBI MaTO(MU3UOJIOTHU OCTPO()a30BOro OTBETA,
Meauanus BocnajaeHus. MonekyasapHbIi MEXaHW3M TPOTUBOBOCIIAIUTENIBLHOTO JCUCTBHS
TIIFOKOKOPTUKOCTEPOUZIOB,  HECTEPOUAHBIX  NPOTUBOBOCHAIMUTENIBHBIX  CPEICTB.
[Ipaktrueckas pabota «I'ucTomorudeckre mpenaparbl UIMMYHHOUM CUCTEMBD».

[TonsiTe 0 HapKO3€ U HAPKO3HBIX INpenaparax. KiIeTouHbIl U HEPBHBIM HAPKO3.
dapMakoJIOTUYeCcKass XapaKTEPUCTUKA OTACNIBbHBIX TPYII HApPKO3HBIX CPEJNCTB.
[TocnenoBarenbHOCTh NEUCTBUSI Ha IEHTPaldbHYIO0 cucteMy. l[IpakTudeckas pabota
«l'ucronornueckue npenapaTbl HEPBHOU CUCTEMBI.

®dusnonornyeckuit coH; ¢asel cHa. Buabsl Hapymenudt cHa Ilonstue o
MEJIMKaMEHTO3HOM CHE U CHOTBOPHBIX Ipernaparax (TMMHOTHKAX ).

MognekynsipHble acneKkThl Houuueniuu. OnuaTHble PElEenTOpbl, WX THIIBL.
DHkehaTuHbI U SHIOPPUHBI - SHIOTCHHBIE JINTAH bl OTTMATHBIX PEIENTOPOB.

AHTHUIICUXOTHUYECKOE JEHCTBHE, BIUSHHUE Ha (QYHKIUIO SKCTpanmupaMuIHON
CUCTEMBI, YMOIIMOHATIBHYIO c(epy, PBOTHBIA IEHTP, apTEepPHAIbLHOE NaBJICHUE, IIECHTP
TepMoperysiiuu. MoJeKyJIsIpHbIE MEXAaHU3MBI JEUCTBUSI HEUPOJENITUKOB, BIMSHUE HA
nohaMHUHOBBIE, CEPOTOHUHOBBIC, aJIpEHO- U TUCTAMUHOBBIC PELICTITOPHI, UX ICUCTBUE HA
KJICTOYHbIE MEMOpaHbl, Ha JCMOHUPOBAHHE TKAHEBBIX MOHOAMHUHOB. lloTeHIman-
3aBHUCUMBIC HATPUEBBIC KAHAIIBI KAK MUIICHH JCHCTBUS MECTHBIX aHECTETUKOB. CIIOCOOBI
WHTUOMPOBAHUS MTOTEHITMAT-3aBUCUMBIX HATPUEBBIX KAHATIOB MECTHBIMU aHECTETUKAMH.
[Ipaktueckass pabdora «Kapra oskcnpeccun mA0()aMHHOBBIX U CEPOTOHUHOBBIX
penenTopoB B MO3re MbIei». MccnenoBarenbckas padoTa «lloBeneHueckre TeCThl Ha



peiokax Danio rario. Ceerno-temHass kamepa». MccnemoBarenbckas — pabota
«[ToBenenueckne TecThl Ha ppiOKax Danio rario. OTkpsITOE TONE». ccnemoBaTenbekast
pabota «IloBeaeHueckre TecThl Ha ppiOKax Danio rario. CtaiiHOE OBEICHHUEY.

Moayab «MoJiekyJsipHbIe OCHOBBI cejiekinm» 9 kiace (68 yaca)
1. Monexynapuas ouonozus. (20 uacoes)

OcCHOBHBIE BEXU Pa3BUTHUS MOJIEKYISIPHON OMOJIOTHUH.

HyxnennoBblie kucnoTsl. OCHOBHBIE MPUHIUIIBI cTpoeHus. [IpakTuueckas paboTa
«Boigenenne JIHK w3 Gananaw». Ilpaktuueckas pabota «Moaenbs JIHK-opurammy.
[Tpaktrueckass pabora «Omnpenenenne kaudectBa mnpemnaparoB JHK ¢ momomisio
CeKTpoPpoTOMETpUN» (IIPU HATUYUU 000PYIOBAHUA).

MartpuuHble CHHTE3bl. Pernukanus — OCHOBa KJIETOYHOro JeieHust. [IpuHuumb
permukaruu. [Ipaktuueckas padbora «PennukaTuBHas MalluHa (MTpa-IeMOHCTPALINS ).
[Tpaktuueckas padora «I1LP (Mmoxens ammnuduxaius Ha Gymare)y.

Mytanuu. Uto Bei3biBaeT n3MeHeHus B ctpoennu JJHK. [Ipunnune penapanum.

Tpanckpunmus. [Ipaktuueckas padora «Cuna mpomMoTopay.

I'enetnueckuii koa. Ilpaktuueckas pabora «Pemenue 3agad Ha TEHETHUYECKHI
ko1 Tpancusauus. [Ipaktuyeckas padora «DoaauHr OENKOBY.

Opranuszanusi reHoMa BUPYCOB [IpOTHBOBHpPYCHBIE CpPEICTBA, MEXAHU3MBI HX
JECHUCTBUSL.

Opranuzanus reiomMa  Oakrtepuii  AHTHOaKTEepUATbHBIC npenaparhl.
UccnenoBatenbckas padbota «PacnpocTpanenne aHTHOMOTUKOPE3UCTEHTHBIX OaKTEPUii»
Opranuzanusi reHoMa 3ykapuoT ['eHomMHOe pemaktupoBanue. [Ipaktuueckas pabora
«PaboTa B cCOBpeMEHHBIX reHeThYeckux Oazax maHHbIX. [IpoBenenue In silico ananuza
MIOCJIEA0BATEIBHOCTEN TEHOBY.

2. Monexynapuote ocnoeot 2enemuxu (20 uacos)

[Ipenmer renetuxku. KparTkas HUCTOpUS  pa3BUTUA  MPEJACTABICHUS O
HACJIEJICTBEHHOCTH.

OT reHa K mpU3HaKy: Kak packpacuTh Kota. Uto Takoe npusHak? [IyTs OT TeHa 1o
npuzHaka. Myramuu. Asenu. ['eTepo3urorsl U TOMO3UTOTHL. JIOMUHAHTHBIE W
peueccuBHble amnenu. PoneBas wurpa «Amtenun». HcciienoBaTtenbCKUl  ITPOEKT
Myrtarennbie GaKkTOPBHI.

['eHbl cTposAT opraHu3M. BkirodeHue W BBIKJIIOUEHHE OOJIBIIOro Habopa reHOB.
Kak kneTku noHumaroT, Kakue reHbl 10JKHBI padboTath. PoneBas urpa «Cyap0a KIeTKI.
I'enwi-nepexmmouarenu. [IpakTudeckoe 3aganue «AJITOPUTMBI JJI KIETOKY.

JluckpeTHOEe HaclIeJOBAaHUE NPU3HAKOB. 3aKOHbI MeHJensi: OJMH T€H - OJIMH
npu3Hak. Cxema CKpenuBaHus. 3aKOH €IWHOOOpasusi THOPUOB MEPBOTO MOKOJICHHUS.
[Ipaktuueckoe 3amanue «EgmHOOOpa3ue mepBOro MOKOJICHUS». 3aKOH PACIICTIIICHUS



IpU3HaKa BO BTOpoM mnokojeHuu. [Ipakrnueckoe 3ananue «Pacuiennesue Bo BTOpoM
noKoJieHun». MccnenoBarenbCkuil mpoekT «3akoHbl I'. MeHems B 3KCIIEPUMEHTE.

3akoHbl MeHzelns: HECKOJIbKO T€HOB - HECKOJbKO MPU3HAKOB. JurubpuaHoe
ckpemuBanue. HeszaBucumoe pacxoxzaeHue XpomocoM. lIpakTtuyeckoe 3amaHue
«Pemerka Ilennera». CuenieHHOE HACIEIOBaHUE.

B3aumoperictBue reHOB. AJEnbHOE M HealuienbHoe. [IpakTtuueckoe 3aHsTHE
«B3anmoelicTBHS TeHOB (MOJEIMPOBAHUE CUHTE3A U TPAHCIIOPTA IUTMEHTA B KIIETKY)»

Omnpenenenue nona. [TonoBsie xpomocombl. Camilsl U camku. Biusiaue paktopos
OKpyKarollen cpeapl. XpOMOCOMHOE ompenesieHre mnoja. [lomoBble XpOMOCOMBI.
[Ipaktnueckoe 3amanue «HacnemoBanue, creruieHHoe ¢ mojiomy». [IpoGriema
JOTIOJTHUTENBHOW X-XpOMOCOMBI y KEHIIMH. TpeX1BETHBIE KOIIKH.

3. Monexynsapnoie ocnosul cenexyuu (28 uacos)

['enbl B momymsAnusx: Benukoe paBHoBecue. [lomymsamusa. YacToTel BctpeuaeMocTu
npu3HaKa u awiens. YpaBHeHue Xapau-BaitnOepra. [Tpaktuueckoe 3ananue «4acToThbl
alieneil, reHoTunoB U (eHoTunoBy. MccnegoBaTeNbCKUU MOpPOEKT  «AHaNIH3
TEeHETHYECKOM CTPYKTYpPHI MOIMYJISIIINHU (Ha OCHOBE 3aKoHa Xapau-Baiinbepra)y.

[Tonynsauuu MEHSIOTCS: YUCIEHHOCTh, MUTPAIMS U BbIOOp cymnpyra. dakTopsl,
KOTOpbIE BBIBOJAT TOMYJISAIMIO W3 paBHOBecus Xapau-BaitnOepra. YucieHHOCTBH
nonynsiiuu. Poneass wurpa «Oddext ocHoBaTens». PoneBas wurpa  «Oddekt
OyThUIOYHOTO TOpibimiKa». Jpeid renoB. Myrauun. HecnydaitHoe ckpemuBaHue.
N3onsums.

[Tormynsiiuu ~ MEHSIOTCS:  €CTECTBEHHBIM — O0TOOp.  MexaHu3M  JeHCTBUS
ecTecTBEHHOTO oTOOopa. JIBmxkymuii oToop. Ponesas urpa «EctecTBeHHbIN 0TOODY.

MoaudukanronHas U3MEHYUBOCTb. Craructuyeckue O0COOEHHOCTH
Moau(UKAIIMOHHON U3MeHUUBOCTH. VccaenoBarensckue padotsl «MoaudukanuoHHas
M3MEHUYMBOCTh PACTEHHI B MPEIEIIaX BAIEr0 MECTA )KUTEIbCTBAY.

HacnenoBanne KoOJWYECTBEHHBIX NPU3HAKOB. KoiMuecTBEHHbIE MPU3HAKHU.
CpenoBast U3MEeHUHUBOCTH Npu3Haka. Koaddumument Hacineayemoctu npusHaka. OTBET Ha
otOop. Ilouck TreHOB KONMMYECTBEHHBIX NpHU3HAKOB. OIHOHYKJICOTHUIHBIC BapUAHTHI
reHoB. JIHK-uwum. [TotTHOreHOMHBIN aHAJIN3 aCCOLHAIIHM.

«Owmb»y Hanm renomoMm. Iloctrenomuas spa. OOpaTHasi reHeTuka. «OMHKCHBIC
uccnenoBanus. [Iporeom, Mmetabosom. [IpakTuueckoe 3aganue « ArpOHOMBIY.

JlomecTukaius W IEHTPhl Te€HEeTHYecKoro pasHooOpasus. [loucku pacteHuit c
«XOPOIIUMMY TpU3HAKAMU JUIsI 4YesioBeKa. [[eHTphl TEHETHYECKOro pasHooOpasws.
Huxomnait iBanosuu BaBwiioB. Cenekuusi. KoMOWHaIMoHHas U THOpUIHAS CEJIEKIIUS.
I'erepo3uc. Ilpaktuueckoe 3amaHue «l OMOJOTMYECKHE PsAbl HACJIEICTBEHHOU
U3MEHYUBOCTH.

CoxpaHHUTh W U3YYUTH T€HBI, YTOOBI MEHATH Oyaymiee. Kak mpaBMIbHO XpaHUTh



redpl. Kommekuuu  reHeTHUecKux  pecypcoB  pacteHuil. Ilpaktukym — w/mmm
HCCIIEIOBATENbCKUI TPOEKT «MeToapl KyJIbTUBHPOBAHHS In Vitro Al COXpaHEHUs
TFEHETUYECKUX PECYPCOB PACTEHUM U TSI YCKOPEHHOU CEJIEKIIAN.

I'eneTnueckue WEHTPHl B HameW cTpaHe. [€ 3aHUMMAIOTCA TEHETUKOM U
T€HOMMKOM JUJISL HYK]I CEJIBCKOTO XO35MCTBA.



IIJIAHUPYEMBIE PE3YJIBTATBI
OCBOEHUSI KYPCA BHEYPOUHOM JEATEJBHOCTH

3aHATUS B paMKax NpOrpaMMmbl HampaBieHbl Ha OOEcCHeueHHe JOCTHUKEHUS
HIKOJIbHUKAMU  CJIEAYIONIMX  JIMYHOCTHBIX, METAlpEAMETHBIX U  MPEIMETHBIX
o0pa3oBaTeIbHBIX PE3YJILTATOB.

JInuHOCTHBIE pe3y/IbTaThI:

B cgepe epadsicoanckoco eocnumanusi: TOTOBHOCTb K  KOHCTPYKTHBHOMU
COBMECTHOM JIEATEIbHOCTH MPH BBIMOIHEHUHN UCCIEIOBAHUN U TPOEKTOB, CTPEMIICHUE K
B3aMMOINOHUMAHMIO U B3AMMOIIOMOIIIH.

B cgpepe nampuomuueckozo socnumanusi.; OTHOIICHUE K OMOJIOTHH KaK K BaXKHOU
COCTaBJISIIOLIEH KYJIbTYphl, TOPJOCTh 3a BKJIAJ] POCCUMCKMX M COBETCKHUX YYEHBIX B
pa3BUTHE MUPOBOI1 OMOJIOTHYECKOM HAYKH.

B cgepe Oyxoeno-upaecmeennoco 6ocnumanus: TOTOBHOCTb OLEHUBATbH
MOBEICHWE M TOCTYIKH C TIO3WIIMM HPABCTBEHHBIX HOPM U HOPM SKOJIOTHYECKOMN
KyJbTYPbl; TOHUMAHUE 3HAYMMOCTHA HPABCTBEHHOT'O aCIleKTa AESTENbHOCTH YEJIOBEKA B
MEAMIIMHE U OUOJIOTHH.

B cgepe scmemuueckoco ocnumawnus: TIOHUMaHHUE POJU  OHOJOTUH B
(bOpMHPOBAHUN FCTETUUECKOMN KYJIBTYpPbl TUYHOCTH.

B cghepe usuueckoco socnumanus, opmuposanus Kyibmypsvl 300p08bsi U
IMOYUOHANLHO2O 0O1A20NOAY4Us: OTBETCTBEHHOE OTHOLIEHUWE K CBOEMY 3/I0POBBIO U
YCTaHOBKa Ha 3710pOBBI 00pa3 )KU3HHU (3J0pOBOE MUTAHUE, COOTIOACHIE TUTHEHUYECKUX
MIPaBUII U HOPM, COaTaHCHPOBAHHBIN PEXKHUM 3aHATUN U OTABIXA, pEeTYyJsipHAas Gu3nUecKas
aKTUBHOCTb); OCO3HAHUE MOCIIECACTBUI U HEMIPUATHE BPEIHBIX MPUBbIUEK (YIIOTpeOieH e
QJIKOTOJIs, HApKOTHUKOB, KypeHHE) W HHBIX (GopM Bpeaa sl (PU3UYECKOTO U
NICUXUYECKOTO 3/I0pOBbS; COONIO/IEHNE MpaBUil OE30MACHOCTH, B TOM YMCIIE€ HABBIKU
0e30macHOro MOBEJAEHUS B MMPUPOJIHON cpefe; cpOopMUPOBAHHOCTh HABBIKA peQIIEKCHUH,
yIPABJIEHHE COOCTBEHHBIM 3MOLIMOHAIBHBIM COCTOSTHUEM.

B cghepe mpyoosoeo socnumanus: akTUBHOE y4acTue B PEIICHUH MPAKTUYECKHUX
3a7ad (B pamMKax CEMbH, IIKOJIBI, rOpojia, Kpas) OMOJIOTHYECKOW M IKOJIOTUYECKOU
HAIpPaBJIEHHOCTH, MHTEPEC K MPAKTUYECKOMY H3YYEHHMIO NMPO(eccHid, CBSI3aHHBIX C
ouosoruei.

B cgpepe sKonocuueckoco 6ocnumamus:  OpUEHTAlMsl HAa NPUMEHEHUE
OMOJOTMYECKUX 3HAHUH NP PEIICHUH 3a/1a4 B 00JIACTH OKPY>KAIOIIEH Cpe/ibl; 0CO3HaHUE
HKOJIOTHYECKUX MPOOJIEM U MyTe UX PEIICHHs; TOTOBHOCTh K YYaCTHIO B MPAKTHUYECKOU
NEeSATEIbHOCTH SKOJOTUYECKON HAIIPABICHHOCTH.

B cgepe nonumanus yemnocmu Hayumo2o0 NO3HAHUA: OPUEHTALMS HA
COBPEMEHHYIO CHCTEMY HAy4YHBIX NPEJACTaBICHUNH OO0 OCHOBHBIX OHMOJIOTHUYECKHX
3aKOHOMEPHOCTSX, B3aMMOCBS3SIX YEJIOBEKAa C NPUPOJHOM M COLMAIBHOM CPEAOH;



MOHUMAaHUE POJU OMOJOTUYECKON HAyKu B (DOPMUPOBAHWH HAYYHOTO MHUPOBO33PECHUS;
pa3BUTHE HAYYHOU JIFOOO3HATEIBHOCTH, MHTEpECca K OMOJOTUYECKONW HayKe, HABBHIKOB
HCCJICIOBATEIICKON JIESITETbHOCTH.

B cipepe adanmayuu x usmeHAOWUMCA YCIOBUAM COYUANBHOU U NPUPOOHOU
cpeobl: afeKBaTHas OIICHKA HW3MEHSIONIUMXCS  YCIOBUM; MPUHITHE  PELICHUS
(MHAMBUlyaIbHOE, B TPYIINE) B U3MEHSAIONIUXCS YCIOBUSX HAa OCHOBAaHUU aHaIM3a
Oouonornueckoi HGOpMaINK; MIAHUPOBAHUE  JICHCTBUU B HOBOW  CHUTyaluu
Ha OCHOBAaHMH 3HAHHM OMOJIOTHYECKUX 3aKOHOMEPHOCTEH.

MeTanpeaMeTHbIe pe3yJibTaThl:

B cghepe osnadenus ynusepcanvnvimu yueouvimu no3Ha8amelbHblMU OetUCMEUIMU.
ba3oBbl€ JIOTMYECKUE NCUCTBUSL:
® BBISBIATH M XapaKTepU30BaTh CYIIECTBEHHbIC TMPU3HAKKA OHOJIOTHYECKUX
00BEKTOB (SIBIICHUN );
® YCTaHAaBJIMBATh CYIIECTBEHHBIM MpPHU3HAK KJIacCCU(PUKAIMK OUOJIOTHYECKUX
00BEKTOB (SIBIICHHI, MPOLIECCOB), OCHOBAaHWS sl OOOOIICHUS W CpaBHEHUS,
KPUTEPUU POBOJUMOI0 aHAJIN3A;

® C yuéTOM NIPEJIOKEHHON OUOJOTUYECKOUN 3a/auM BBISBIISITh 3aKOHOMEPHOCTH U
IPOTUBOpPEYMsT B paccMaTpuBaeMbIX (akTax ¢ HaOMIOJCHUSX; TMpeiaraTh
KPUTEPUH JIJIS BBISIBJICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUUI;

® BBIBIATH JeUUUTHI HHPOPMAIIUU, HAHHBIX, HEOOXOAMMBIX Jisi PEIICHUs
MMOCTaBJICHHOM 3aJ1a4H;

® BBISBIATH TNPUUUHHO-CIEACTBEHHBIC CBS3U TMPU HM3YUYCHUH OWOJIOTHYECKUX
SIBJICHUW W TPOLIECCOB; JIEJIaTh BBIBOJBI C HCMOJIb30BAHUEM JICIYKTHUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKIIOUEHUH TI0 aHAJIOTHUH, (OPMYIHPOBATH
TUTIOTE3bl O B3aUMOCBSI3AX;

® CaMOCTOSITENIbHO BBIOMpaTh CIOCOO perieHHs yueOHON OMOJIOTHYECKOW 3ajauu
(cpaBHMBATH HECKOJIBKO BAPHAHTOB PELICHUS, BEHIOMPATh HANOOJICE MOIXO TSI
C YU4€TOM CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccaen0BaTeIbCKUE ICHCTBUS:
® 1ICMOJIb30BaTh BOIPOCHI KaK UCCIEA0BATEILCKUI HHCTPYMEHT NTO3HAHNUS,

e (opmymupoBaTh BONPOCH, (GUKCHPYIONIUE Pa3pblB MEXKIy peaabHbIM H
KEJIATeIbHBIM  COCTOSIHUEM  CUTyaluH, OOBEKTa, W  CaMOCTOSTEIHHO
yCTaHABJIMBATh NCKOMOE U JIAHHOC;

e (dopmupoBath  THMOTE3y 00  HCTUHHOCTH  COOCTBEHHBIX  CYXKIICHUH,
apryMEHTHUPOBATh CBOO TIO3UITUIO, MHECHHUE;

® TIPOBOJHUTH ITO CAMOCTOSATEIHLHO COCTABIICHHOMY IIIaHy HAOJI0ICHHUE, HECTIOKHBIH
OMOJIOTUYECKU IKCIIEPUMEHT, HEOOJBIIIOE WCCIECIOBAHNE IO YCTAaHOBJICHHIO
0COOEHHOCTEN OMOIOrnYecKkoro o0bekTa (Impolecca) u3y4eHus,

® TIPUYMHHO-CIEACTBEHHBIX CBSI3ed W 3aBUCUMOCTEH OMOJIOTHYECKHUX OOBEKTOB
MEXy COOO0M;



OLICHHMBATh HAa MPUMEHHUMOCTb U JOCTOBEPHOCTh MH(OPMAIIHIO, MOIYYCHHYIO B
X071e HaOIOACHUS 1 SKCIIEPUMEHTA;

CaMOCTOSATENIbHO (OPMYIHPOBAaTh OOOOIIEHUS W BHIBOABI IO pe3yjbTaTam
NpOBENEHHOTO HAOMIONEHUS, IKCIIEPUMEHTA, BIaJE€Th MHCTPYMEHTAMH OIICHKU
JOCTOBEPHOCTH TOJYYEHHBIX BHIBOJIOB U 00OOIIICHMIA;

MIPOTHO3UPOBATH BO3MOXKHOE JAaNbHEIIee pa3BUTHE OMOJOTHUYECKUX MPOIIECCOB U
UX TOCJEICTBUSA B QHAJIOTUYHBIX HJIM CXOJHBIX CHUTYaIUsX, a TAKKE BBIIBUTATDH
MPEINOJIOKEHUs 00 UX PA3BUTHUU B HOBBIX YCIIOBUSAX M KOHTEKCTaX.

PaGora ¢ uadopmarmei:

MPUMEHSTh Pa3InYHbIe METObI, HHCTPYMEHTHI U 3allpOChl IPH MOUCKE U 0TOOpE
Ouonornueckod MHGOPMalMM WIM JI@HHBIX U3 MCTOYHHUKOB C Y4ETOM
MPEeI0)KEHHOU y4eOHOM OMOIOTUUECKOH 3a/1auu;

BbIOMpaTh,  AHANU3UPOBATh, CHUCTEMATU3UPOBATh U  HHTEPIPETHUPOBATH
OMOJIOTUYECKYIO0 HH(POPMALIUIO Pa3IMYHbIX BUJIOB U (DOPM MPEICTABICHUS;
HaXOJUTh CXOJIHbIE apIyMEHTHI (ITOATBEPKIA0IIME WIH OIIPOBEPIaloOIIne OJHY U
Ty %€ UJIeI0, BEPCHUIO) B PA3JIUYHbBIX HH()OPMALIMOHHBIX HCTOUYHUKAX;
CaMOCTOSATENIbHO BBIOMPATh ONTUMAJIBbHYIO (POpMY MpECTaBIECHUS UH(OPMAIUH U
WUTIOCTPUPOBATH pelIacMble 3314l HECJIOKHBIMU CXEMaMHM, AMarpaMMaMHy, HTHOU
rpaduKoi U UX KOMOMHAIUAMU;

OLICHUBATh  HAJIEKHOCTh OMOJIOTMYECKOW HMHPOPMALMM TI0  KPUTEPHSM,
MPEAIOKEHHBIM YUUTENIEM WU CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO;
3alOMHMHATh U CUCTEMAaTU3UPOBATh OMOJIOrMYECKYI0 HH(pOpMAIIHIO.

B cgepe oenadenus ynusepcanvubimu yueOHbIMU KOMMYHUKAMUBHBIMU OelCmMEUIMU
OOuieHue:

BOCIIPUHUMATh M (POPMYJIUPOBATh CYXKJICHHS, BBIPAXKAaTh SMOILMHM B IPOIECCE
BBITIOJTHEHHUS TIPAKTUYECKHUX U JTa0OPaTOPHBIX PadoT;

BBIpakaTh CeOs1 (CBOIO TOUKY 3PEHHS) B YCTHBIX U MIUCHhbMEHHBIX TEKCTaX;
pacrio3HaBaTh HeBepOajdbHBIE CpEACTBA OOIIEHHS, TOHMMAaTh 3HA4YCHHUE
COIMAIBHBIX 3HAKOB, 3HAaTh W PAacCloO3HABAaTh MPEANOCHIIKA KOH(IMKTHBIX
CUTYaIlMi U CMsITYaTh KOH(MIUKTHI, BECTH TIEPETOBOPHI;

MOHUMAaTh HAMEPCHUS JPYTHX, TPOSBIATh YBAXKUTEIBHOEC OTHOIIEHUE K
co0eceTHUKY U B KOPPEKTHOU opMe (PopMyTupoBaTH CBOM BO3PAKCHHS;

B XOJI¢ JUayiora /Wi TUCKYCCHH 3a71aBaTh BOIIPOCHI O CYIIECTBY 00CYXIaeMOn
OMOJIOTUYECKOW TEeMBl M BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha peIICHUE
OMOJIOTHYCCKOM 3a1a9M | MOJIIepKaHre O1aroenaTeIbHOCTH OOIICHUS;
COTIOCTaBIIATh CBOW CYXACHHUS C CYXKJICHHSAMHU JIPYTUX YYaCTHUKOB JIHAJIOTA,
OoOHapy>KUBaTh PA3JIMUUS U CXOJICTBO TO3UITUH;

MyOJIMYHO TPEACTABIATH PE3YJIbTATHl BBIMOJIHEHHOTO OMOJIOTHYECKOTO OTIBITa
(3KCTIepUMEHTA, UCCIICIOBAHUS, TTPOCKTA);



® CaMOCTOSITEIBHO BEIOMPATh (hOpMAT BBICTYIUICHUS C YIETOM 3a/1a4 MPE3CHTAITUHU
OCOOCHHOCTEHW ayJAWTOPHUH W B COOTBETCTBUU C HHUM COCTaBJISATh YCTHBIC U
MMACbMEHHBIC TEKCTHI C UCTIOJI30BAaHNEM WILTIOCTPATUBHBIX MAaTEPUAJIOB.

CoBMecTHas e TeAbHOCTh (COTPYTHUYECTBO):

® [IOHMMAaTh W WCIOJB30BaTh MPEUMYIIECTBA KOMAHTHOW W WHIWBUIYyATBHOU
paboThl TIpH pEIICHUH KOHKPETHOW OMOJOTHYECKOW MpOoOJIeMbl, 000CHOBBIBATH
HEOOXOAMMOCTh MPUMEHEHHsI TPYIIOBBIX (HOPM B3aMMOJICUCTBHS TIPH PEIICHUN
MIOCTaBJICHHOW y4eOHOI 3a/1auu;

® TIPUHUMATH 11€]h COBMECTHOU JIEATEIHHOCTH, KOJJICKTUBHO CTPOUTDH JECHCTBUS TIO
e MOCTIKEHHUIO: pactpeliessiTh pOJid, JOTOBAPUBATHCS, OOCYXKIaTh MpOIECC U
pe3yIbTaT COBMECTHOUN pabOTHI;

e yMeThb 00001aTh MHEHUS HECKOJBKHMX JIIOJIEH, TMPOSBISITE TOTOBHOCTh
PYKOBOJUTD, BBIIOJIHATH MOPYUYECHUS, TOAUYUHSITHCS,

® [UJIJAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pPaOOTHI, OMPENENsITh CBOIO POJb (C
y4ETOM TPEANOUYTCHU M BO3MOXKHOCTEM BCEX YYACTHUKOB B3aUMOJCHCTBUS),
pacrpenensaTh 3aJadyud MEXJy YiIeHaMH KOMaH]Ibl, y4acTBOBaThb B T'PYMIOBBIX
dopmax paboTsl (00CykaCHUS, 0OOMEH MHEHUSMH, MO3TOBBIC IITYPMbI U UHBIE);

® BBIMNOJIHITH CBOIO YaCTh PaOOTHI, IOCTUTATh KAYECTBEHHOTO pe3yJibTaTa [0 CBOEMY
HAIIPABIICHUIO U KOOPAUHUPOBATH CBOU JIEUCTBUSA C IPYTUMH WICHAMH KOMAaH]IbL;

® OIICHMBATh Ka4yeCTBO CBOEro BKJaJa B OOMIMH MPOIYKT IO KPUTEPHUM,
CaMOCTOSITENIbHO  COPMYJUPOBAHHBIM  YYaCTHUKAMH  B3aUMOJICHCTBUS;
CpPaBHHBATh PE3YJIbTATHI C UICXOIHOM 3a/1a4ueil M BKJIAJ KaXK/I0r0 YJI€HAa KOMaH/Ibl B
JOCTIKEHHUE PEe3yJIbTaTOB, pa3feisaTh c(epy OTBETCTBEHHOCTH U TIPOSBIATH
TOTOBHOCTBH K MPEIOCTABICHUIO OTUETA MIEPE TPYIIIONM;

® OBJAJCTh CHUCTEMOW YHUBEPCAJIbHBIX KOMMYHUKATUBHBIX JIEMCTBUHM, KOTOpas
obecrnieunBaeT CHOPMUPOBAHHOCTH COLMAIBHBIX HABBIKOB U IMOIMOHAJIBLHOIO
WHTEJUJIEKTA IKOJbHHUKOB.

B cgepe oeraoenus yHusepcanvHvimu YueOHbIMU PeSYNAMUBHLIMU  OCUCHBUIMU.
CamMoopranmu3aius:
® BBISABIATH MPOOJIEMBI ISl PEIICHHS B JKU3HCHHBIX W Y4YEOHBIX CHUTYaIUsX,
UCIIOJIb3Ysl OMOJIOTUYECKUE 3HAHUS;

® OPHEHTHPOBATHCS B PA3IMUHBIX TTOJIX0/IaX MPUHATUS PEIICHUN (MHANBUIYATBHOE,
NPUHATUE PEIICHUS B TPYIIE, IPUHATHE PEIICHUN TPYIIION );

® CaMOCTOSTCIILHO COCTAaBJISATh AQITOPUTM pelieHHus 3agadd (WId ero 4YacTh),
BBIOMpaTh CIOCOO pelleHus Y4yeOHOW OMOJIOTMYECKONW 3adaud C  Y4ETOM
UMEIOIUXCSA PECYpCOB W COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBATH
npejyiaraeMble BapuaHThI PEIICHUI;

® COCTaBATh IUIAaH JCWCTBUM (IUIaH peayM3allid HaMEUYEHHOTO aJlfOPUTMA
pelieHus), KOPPEKTUPOBATh MPEJIOKEHHBIN alTOPUTM C YYETOM TMOTyUYEHUS
HOBBIX OMOJIOTUYECKUX 3HaHUI 00 H3yuyaeMOM OHOJIOTMYECKOM OOBEKTE;

® 1enaTh BHIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.



CaMOKOHTPOJIb (pediiekcus):

BJIAJIETh CIOCOOaMK CAMOKOHTPOJISI, CAMOMOTHBAILINY U PEIICKCHH;

JaBaTh aJICKBATHYIO OLIEHKY CUTYallU W MPEeJIarath IjiaH e€ N3MEHECHHUS,
YUHUTBIBATh KOHTEKCT U MPEIBUJIETH TPYIHOCTH, KOTOPHIE MOTYT BOBHHUKHYTh IIPH
penieHu y4eOHOW OMOJIOTMYECKOW 3ajlayd, aJalnTUpoBaTh pEIIEeHUE K
MEHSIOIIUMCST O0CTOATEIHCTBAM;

OOBSACHSITH MPUUUHBI JOCTHKEHUS (HEIOCTUKEHUS) PE3YNIbTATOB JICSITEIIbHOCTH,
JaBaTh OLIEHKY INPUOOPETEHHOMY ONBITY, YMETh HAaXOJHWTh IIO3UTHBHOE B
IPOU30LIEANIECH CUTYaIUH;

BHOCHUTh KOPPEKTHBBI B JCSITEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHHBIINXCSA CUTyallul, YCTAHOBJIEHHBIX OMUOOK, BOZHUKIIUX TPYIHOCTEH;
OLICHUBATh COOTBETCTBHUE PE3YNIHTATA LETU U YCIOBUSM.

3MOHHOH3HBHBII>'I HHTCJIJICKT.

pa3nuyaTh, Ha3blBaTh W YIPABISITH COOCTBEHHBIMHA SMOITUSIMH W SMOITUSIMHU
ApYTHUX;

BBISIBIIATH U aHAIM3UPOBATH MPUIHHBI IMOIIHIA;

CTaBUTH CeOsI Ha MECTO APYTOro 4esioBeKa, MOHMMATh MOTHUBBI M HaMEpEHUS
ApYyroro;

PETYIUPOBATH CITOCOO BHIPAYKECHUS SMOIIHIA.

[Ipunsitue ceds u Ipyrux;

OCO3HaHHO OTHOCUTBHCA K JIPYTOMY YEJIOBEKY, €0 MHEHUIO;

MIPU3HABATh CBOE MIPaBO HA OMIMOKY M TaKOE K€ MPaBo JAPYyroro;

OTKPBITOCTh ce0€ U IPYTUM;

OCO3HaBaTh HEBO3MOXKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

OBJIAJIETh CUCTEMOMN YHUBEPCAIBHBIX YUYCOHBIX PETYIATUBHBIX ACHCTBUMN, KOTOpas
oOecrieunBaeT (HOPMUPOBAHUE CMBICIOBBIX YCTAaHOBOK JUYHOCTU (BHYTPEHHSIS
MO3UIIMS JIMYHOCTH), W >KMU3HEHHBIX HABBIKOB JUYHOCTU (yIpaBJICHHS COOOMH,
CaMOJIMCIIMIUINHEI, YCTOMYHBOTO TIOBEICHMUS ).

IIpeaMeTHBIE pe3yJabTaThl OCBOCHUS IMPOTPAMMBI
B no3naBaTenpHOM (MHTEIUIEKTYyaJIbHOM) cdepe:

— TpUOOPETEHUE OMbITA UCIIOIH30BAHUSI METOJIOB OMOJIOTHYECKON HAYKHU C IIEJBIO

W3y4eHUs] OHMOJIOTUYECKUX OOBEKTOB, SIBICHUM U MPOIIECCOB: HAOJIOJICHUE, ONMCAHUE,

MIPOBEICHUE HECJIONKHBIX OMOJIOTHUECKUX OIBITOB M AKCIIEPUMEHTOB, B TOM YHUCIE C
WCIOJIb30BaHNEM aHAJIOTOBBIX M U(DPOBBIX OMOIOTHUECKUX MPUOOPOB U HHCTPYMEHTOB;

dbopMUpOBaHUE YMEHUSI UHTETPUPOBATh OMOJIOTHYECKHUE 3HAHUS CO 3HAHUSIMU U3

IpYruX y4eOHbIX MpeaMeToB ((pu3uku, XumMuu, reorpadun, UCTOPUHU, OOIIECTBO3HAHUS
UT. 1.);



— (opmupoBaHue yMeHHUI pemiaTh yueOHbIE 3a1a9d OMOJIOTHYECKOTO COJEPKaHuUS,
BBISIBJISITh ~ NPUYUHHO-CIIC/ICTBEHHBIC  CBSI3W,  MPOBOAWTH  KAa4eCTBCHHBIE U
KOJIMYECTBEHHBIC PACUETHI, JI€JIaTh BEIBOABI HA OCHOBAHHUH MOJTYYEHHBIX PE3yIhTATOB;

— ¢opMUpOBaHHE YMEHHS TUIAHUPOBATH YYeOHOE HCCIIEIOBAHUE WM MPOCKTHYIO
paboTy C yu4eToM MOCTaBICHHOU MeNd: (OPMYITHPOBATH MPOOIIEMY, TUIIOTE3Y U CTABHUTh
3a/la4ll WCCIICIOBaHMs, BBHIOMpATh aJeKBATHO ITOCTABICHHON M€ METOHbI, IeNaTh
BBIBO/JIBI 10 PE3YJIbTaTaM UCCIICTOBAHMSI HITU TIPOCKTHOU e TSIbHOCTH;

— ¢QopmupoBaHue  uWHTepeca K  yriayOJeHHIO  OWOJIOTMYECKUX  3HAHUM
(mpeanpoduibHas MOATOTOBKA U MPodeCcCHOHAIbHAS OPUEHTAIINS) U BEIOOPY OMOJIOTHH
Kak MpOQHILHOTO MpeMeTa Ha CTYIIEH! CPEIHETO TIOJTHOTO 00pa3oBaHus 1 Oy yei
npodeccuoHanbHON NeATeNTbHOCTH, B 00JIaCTH OWOJIOTHUH, MEIUIIMHBI, SKOJIOTUH,
TICUXOJIOTHH, BETEPUHAPHH, CEITECKOTO XO3SMCTBA;

— BIaJCHUE HaBbIKaMU pabOTel ¢ uHGMOpPMAIMEH  E€CTEeCTBEHHO-HAYYHOTO
COJICp>KaHMsl, MPEJCTABICHHOW B pa3HON gopme (B BUIE TEKCTa, TAOJUYHBIX JAHHBIX,
cxeMm, TpaduKoB, JuUarpaMm, MoJeleil, HW300paKEHUI), KPUTHUECKOTO aHaIHu3a
uH(OPMAIUU U OLIEHKH €€ JIOCTOBEPHOCTH;

— yMEHHUE UHTETPUPOBATH OMOJOTUYECKHE 3HAHMS CO 3HAHUSMHU JPYTUX YUCOHBIX
IPEIMETOB; MHTEPEC K YIIIYOJICHHIO OMOJIOTMUECKUX 3HAHUN U BBIOOPY OHMOJIOTHU Kak
npouIbHOTO MpeaMeTa Ha ypOBHE CpeIHEro oOmiero obpasoBaHus ajisi Oymyuiei
poheCCUOHAIBHOM  JIESITEILHOCTA B 00JIaCTM OWOJIOTMH, MEIUILUMHBI, JKOJOTHH,
BETCPUHAPHH, CEIBCKOTO XO3SMCTBA, MHIINEBOW IMPOMBINIICHHOCTH, IICUXOJIOTHH,
HCKYCCTBa, CIIOPTA - UMETh YETKHUE MPEACTABICHUS O MATCPUATUCTHICCKON CYIITHOCTH
TCHOMOB JKHBBIX OPTAaHU3MOB U PETYJIAIHIO UX PAOOTHI;

— 3HAHHWE OCHOBHBIX (DaKTOPOB OKPYKAMOIICH CpPEbl, BIUSIOMINX HA Pa3BUTHE U
CYIIIECTBOBAHHE JKUBBIX OPraHU3MOB, aJanTaIiil K (hakTopaM OKPYKaIoIIel Cpebl;

— 3HAHWE OCHOBHBIX IMOJXOJ0B OMOTEXHOJOTHH, UCTIOIL30BAHMS €€ JOCTYKCHHUH B
COBPEMEHHOM KU3HU YeJIOBEKa, 0COOCHHOCTHU MCIOIb30BAHMS KUBBIX OPTaHU3MOB JIJIS
MIPOM3BOACTBEHHBIX HYK]T YEIIOBEKA,;

— 3HAHHWE OCHOBHBIX IMOJXOI0B CEIICKIIUU U OMOTEXHOJIOTHH KYJbTYPHBIX PACTCHUH,
XapaKTepU30BaTh TCHETHYECKH  MOAU(PUIIMPOBAHHBIC  PACTEHHUS, ONEPHPOBATH
MOHATUSAMHU, THOPUAM3AIMS, OTHAJCHHAs THOPUAM3aINs, HWCKYCCTBEHHBIH OTOOD,
reTepo3uc, TpaHCHOpMaIHs, MyTareHes3, TCHETHIECKOE peAaKTHPOBAHUE;

— TIOHUMaHWE MOJICKYJSIPHBIX  MEXaHW3MOB  peaju3allii  HAaCIIEJICTBEHHOMN
nH(pOpMaIUU U YMEHHE CBOOOTHO ONIEPUPOBATH OCHOBHBIMU MOHATUSMHU MOJICKYJISIPHOM
OMOJIOTHUY ¥ €€ COBPEMEHHBIX HAaIIPABICHUH — T'€HOMHUKH, METar€HOMHKH, TPOTCOMHKH;

— 3HAHWE OCHOBHBIX 3a00JICBaHHMI YEJIOBEKA, MEXaHW3MOB MX Pa3BUTHS, CIIOCO0aX
WX IMarHOCTHKH U JICUCHUS



— (opmupoBaHHe yMEHHS WCITOB30BATh MOHATUHMHBIN anmapaT ¥ CUMBOJIMYECCKUH
S3BIK TCHETHKH, TPAMOTHOE NPUMEHEHUE HAyYHBIX TEPMHUHOB, TIOHSTHHA, TEOPHIA,
3aKOHOB IS OOBSICHECHHMS HAOIIOAAEMBIX OWOJIOTHYECKHX OOBEKTOB, SBJICHHM H
MIPOIIECCOB, MTO3BOJISIONINX 3aJI0KUTh (DYHIAMEHT HAyYHOTO MUPOBO33PEHUSI.

B nienHocTHO-opHueHTalMoOHHOM cdepe:
— 3HAHUE, YTO MPUMEHEHHUE COBPEMEHHBIX TEXHOJOTMH MOJIEKYJISPHON OHOJI0OTUU
MO3BOJISIET YCIEIIHO pEIlaTh TaKhe 3JI000HEBHbIE MPOOJIEMBbI, KakK OXpaHa

Opr}KaIOHICﬁ Cpcabl, COXpaHCHUC 3JO0POBbA YCIIOBCKA, KOHTPOJIb U BOCCTAHOBJICHHUC
OKOCHCTCM.



TEMATHYECKOE INTAHUPOBAHUE

Monyab «Kak ;KHUBOTHbIE M PACTEHUS MPUCTIOCAOIUBAIOTCSD> (IBOJIOLMOHHASA
IK0JI0THus1) 5-6 Kiaaccsl (34 yaca)

Orpannuenus
MOpP(hOIOTUUECKUX U
(pM3HOJOTMYECKUX aJanTalui.
[Touemy opranu3Mel HE
CTaHOBSATCSA OECKOHEYHO
OOJBIITUMU, MATICHBKUMH,
BCESITHBIM.

Tembl OcHoBHOE coaepxaHue JesiTeJIbHOCTD
IIKOJbHUKOB
1. MBI Hcciienyem CBoiicTBa U CTPOCHHE KUBBIX UccnenoBatenbckue
JKMBbIe€ 00bEKTHI OpraHU3MOB (CTpOCHHE KIETKH). | paboThl «Bce mu (CUHMUIIBI,
(6 9) Bun, oco0b — opranusm kak Ooenku, Oepe3bl W T.I.)
eauHas cuctemMa. Ananrtaiuu OJINHAKOBBIE?
(npucrniocobnenus). [lonsitue DOTOKBECTY.
roMeocTasa KUBoro opranusma. | I[Ipakruueckas pabora
Croco0bl ero moaIep KaHusl. «CocraBisiem KHUTY

pPEKOPAOB  pacTeHHl U
YKUBOTHBIX HAILIETO Kpas».

2. Bausinue
OKpY:Karouen
cpeabl HA )KUBbIE
opranusmbi (12 )

DaKTOPBI OKPYKAIOIIEH CPEbI
(abuoTuveckue, OMOTUYECKUE,
anTporiorersie). [Ipumepnr
abnoTuyeckunx (HakTopoB,
OKa3bIBAIOIINX OCHOBHOE
BIIMSIHUE HA )KU3HEIEATEIIbHOCTD
KUBBIX OPTaHU3MOB:
TEMIIEPATypa, CBET, BIIAXKHOCTb.
OCHOBHBIE 3aKOHOMEPHOCTHU
IPUCHIOCOOJICHUS JKUBBIX
OpraHu3MOB K aOMOTHYECKUM
daxTopam. IIpucnocobnenust k
OCHOBHBIM a0MOTHYECKUM
dbakTopam: Temiieparypa,
BJIQYKHOCTb U CBET.

[IpakTueckoe 3aHsaTHE
«IBet u Temno» (KyOuku
JIbJ]a B3BECUTD, MOJIOKHUTh
B vamiku [letpu Ha
Pa3HOIBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTD
3aHOBO — KTO OBICTpEe
pacTasiin).

[IpakTueckoe 3aHsaTHE
«Yto pacTBopsieTcs B
BOJIE» (AKCIIEPUMEHT
«Kunakuii 1om»).
[IpakTrueckoe 3aHsTHE
«Iuddysus BemecTs B
BOJI€ (pacTBOPHI)»,
«/IBM>KEHUE pacTBOPOB 10
LBETKY».

[IpakTrueckoe 3aHsaTHE
«JIen iaBaeT B BoJiE
(aiicOepru, 3amMep3aHue
BOJIOEMOB)».
[IpakTHueckoe 3aHiTHE
«Jlen npu 3amep3anumn




pacIIMpseTCs
(pa3pylieHue KaMHs
(mouBoOOpazoBaHue),
3aMep3aHUe KIIETOK).
[IpakTueckoe 3anATHE
«IIly6a» (kyOuku npaa
3aBEPHYTH B Pa3HbIN
MaTepHual, B3BECUTb).
[IpakTuueckoe 3aHsiTHE
«ITurmMeHTh» (MOKHO
pa3lieuTh HAa BATMaHe
KpacuTeIu U3
d1oMacTepoBy.
[IpakTuueckoe 3aHsTHe
«Kax )XMBOTHBIE MIABAOT
B BOJIe» (DKCIIEPUMEHT ¢
MIATIETKOM ).
HccnenoBarenbckue
paboTtsl «BiusiHue cBeta
(Tema, BIaXXKHOCTH,
cocTaBa MOYBbI) Ha
pacTeHusi B €CTECTBEHHBIX
WJIH UCKYCCTBEHHBIX
yCIIOBUSIX» (HA JJOCTYITHOM
MaTepuare).

3. B3zaumopeiictBust
KMBbIX OPraHU3MOB

(44)

buotnueckue paxropsr.
3aKOHOMEpPHOCTH Pa3BUTHS
MEXBUJIOBBIX
B3aMMOOTHOIIEHUH.
KosBomtonus (XMIHUK-KEPTBA;
napa3uT-X03siMH) DBOIIOLUS
CTpareruii JoObIBaHUS MHUILY.
CommansHocTh. Bunpl-
BceneHpl. [lepeuens pacTeHunii-
BpPEIUTEIIEH.

HccnenoBarenbckas
pabota «HabOmronenus 3a
B3aMMOOTHOIIICHUSIMHA
YKUBOTHBIX TIPU
OOBIBAHUH ITHIIN
(KOPMYIIKH AJ1 NTULL, IS
TOPOJICKAX WIIH CEBCKUX
KUBOTHBIX). Bel-
KamMepPb».
Hccnenoarenbckas
pabora
«Pacnpocrpanenue
BHUI0B-CHHAHTPOIIOB B
Hallled MECTHOCTH




4. YeJsiOBEK B KU3HH
pacTeHui U
KUBOTHBIX? (6 1)

AHTpONOreHHbIe PaKTOPHI.
[IpaBna nu, 94TO MEPBOOBITHBIE
JFOJ KWJIA B TADMOHMH C
npupogoii. OJoMalIHuBaHUE U
MPUPYUYEHUE )KUBOTHBIX U
pacteHuii. 3aueM cracaTh
BBIMUPAIOLIUE BUBI, KaK 3TO
nenatb. KynbTypHbIE pacTeHus u
ux nukue npeaku. [louemy
BaYKHO MX COXPAHSTb.
Pa3noo6pa3ue KynbTypHBIX
pacTeHul U UX 3HAUYCHUE B
KU3HU yenoBeka. KpacHas kHura
Bameit Tepputopun. Oco6o
OXpaHsieMbI€ TEPPUTOPHH,
3anoBeHUKU Poccum u mupa.

[IpakTuueckas padora
«PazHooOpasue
KYJIbTYPHBIX paCTECHUI B
BaIlleM PErHOHEY.
UccnenoBarenbekas
pabota «Bnusinue
AHTPOTNOTEHHBIX (PAaKTOPOB
Ha pa3BUTHE PACTCHUU B
ropo/jie/HaceIeHHOM
IIYHKTE».
DKCKypcusi/TipakTuyeckas
pabota «OOIIT B Baem
pPErvoHe — YHUKAJIbHBIE
O0OBEKTHI IPUPOABDY.

5. DKoJiornuyecKue
Hummu (6 9)

buocdepa — ogna us3
BaKHEUIITX 000JI04EK 3eMJIH.
UYTo Takoe «3KOJIOTHIECKHE
HUIIW) | KaK OHU
dopmupytorca? opmupoBaHue
3HaHUU 110 OMOpPa3HOOOPaA3UIO
KUZHEHHBIX (QOPM,
TIOBEICHYCCKUX
MIPUCTIOCOOICHHUIA,
Moau(UKAITMOHHAS
MU3MEHYUBOCTH (Ha 6a30BOM
ypoBHe). PacTurenbHbie
COOOIIIECTBA M UX THIIBI.
PazButne u cMeHbI
PaCTUTEIIBHBIX COOOIIIECTB.

Hccnenosarenbckue
paboThl « DKOJOTHUUECKHUE
HUIIN BOKPYT TEOS —
onucaHue pakTopoB
OKPYXaKOLIEH CpeabD».
HccnenoBarenbckue
paboThl
«DEHOJIOTUYECKUE
HaOJII0ICHUS).

Monayabs «OcHOBBI pac

TEHHEBOJACTBAa» 7-8 Ki1acchl (68 yacoB)

PaCTCHUEBOACTBO

24)

OCHOBHBIE (DaKTOPBI
BBIPAILIMBAHUS PACTCHUM.
Hctopus passurus
arpOXMMHUYECKUX 3HAHUU
(padotet M.B. Jlomonocoga, O.
JInbuxa, byccenro, B.B.
HokyuaeBa, K.A. Tumupsizena,
II.A. Kocteruena, JI.H.

Tembl OcHoBHOe coaep:kaHue JesiTeIbHOCTD
IIKOJbHUKOB
Tema 1. BBenenne B | UTo-Takoe paCTEHHUEBOACTBO: [Tpaktuueckas pabota

«bouka JIubuxay.




[IpssHUIIHUKOBA U JIp.).

Tema 2.
ArpoTexHHYeCKHH
ykcnepumenT (6 )

[IpaBuia nmocTaHOBKH
arpo3KCIEPUMEHTOB.
ITocTaHOBKA YKCIIEPUMEHTOB C
pacteHusiMH. BIOOp TeMBl,
COCTaBJICHHE TMIIOTE3bL, UEIHU U
3a/1a4 3KCIEpUMEHTA 110
BBIPAIIMBAHUIO PACTCHUH B
KOHTPOJIMPYEMOU cpene.
KoHTpoau, noBTOpHOCTH,
IIPOBEICHHUE IKCIIEPUMEHTA.
[ImaHnpoBaHue SKCIEPUMEHTA.
OueHka pe3ysibTaToB
JKCIIEPUMEHTA.

OcBoeHne TEXHOJIOTUH
KPYTJIOTOAUYHOIO BBIPAITUBAHUS
CaJaToB U MUKPO3€EJICHU B
KOHTPOJIHPYEMBIX
UCKYCCTBEHHBIX YCIIOBUSIX.

UccnenoBarenbekas
pabota «DakTopsl,
BJIMSIIOIIHE HA
IpopacTaHue ceMsiH (pocT
IIPOPOCTKOB)».
[IpakTuueckas padora
«C0Oop yCcTaHOBKH U1
BBIpAI[BAaHUS PACTCHUI B
KOHTPOJIUPYEMBIX
YCIIOBUSX.

Tema 3. Posn
XHMHYECKHUX
3JIEMECHTOB B
NMTAHUHU PACTEHMI

(20 g)

Bopa. PactBop. BerTsikka.
AHHOHBI, KATHOHHI,
3JIEKTPONPOBOAHOCTH U pH
pactBopa. Poinb xuMruueckux
3JIEMEHTOB B MUTAHUU PACTCHUIA.
[TomyyeHne nuTaTeIbHBIX
BELIECTB PACTEHUSIMHU.

VY 1o6penusi: opraHu4ecKue,
MUHEpaIbHbIE,
MUKpoOuooruueckue. TUmsl
NUTaHMs pacTeHuil. Bo3aymHoe
U MUHEpaJbHOE (KOPHEBOE)
IIATaHUE pacTeHuM. TpaHcropT
MUTATEJIbHBIX BEUIECTB
pACTEHUI: BOCXOIAIINN U
HUCXOSIIINN TOK. BaxkHelmnme
Kanuiinele, hochopHbIe U
a30THBIE YIO0OPEHHUS, NX
cBomctBa. [IpocTeie U clioxHbIE
yI00peHusl.

Poct u pa3Butue pacrenui:
ATanbl OHTOreHe3a, (PaKTOPkI,
BIIASIOLIME HA POCT PAaCTCHUM:
CBET, I'yCTOTa MOCAA0K, NUTAHUE,
cyocTpar.

Oco0eHHOCTH TUTAHUS

[Tpaktnueckas padbota
«CxeMbl TUTaTENBHBIX
pactBopoB. Pacuer o3
yI0OpeHuit 1yis
MUTATEIbHBIX PACTBOPOBY.
[Tpaktrueckas padbota
«ITpaBuna cmemmBanus
yIa00peHui»
[Tpaktrueckas padbota
«IIntanne pactenuit:
TEXHOJIOT S
IPUTOTOBJICHUS
MUTATEJIbHBIX PACTBOPOB
JUISL Pa3HBIX KYJIBTYPY.
[Tpaktuueckas pabota
«MOHUTOPUHT
MUHEPAJILHOTO MUTAHUS
pacTeHum.
[Tpaktrueckas pabota
«PacturenbHas
JTUArHOCTHKAY.
HUccnenoBatennckas
pabota «OreHka
COCTOSIHMSI KOMHATHBIX
pacCTEeHUH, PaCTEHUMN Ha
HIKOJIbHOW TEPPUTOPHH,




pacTeHuit a30ToM. A30T U €r0o
3HAYEHUE B KU3HU PACTCHUM.
@opMmBI a30Ta U UX
MpEBpaIllCeHHE B TIOYBE.
Uctounuku docdopa ans
pacteHus. 3HaUCHHE
dochopcomepranux
COEIMHEHUH B KJIeTKE. PoIib
MaKpOAPTUYECKUX COCTMHEHUM
dbocdopa B SHEPreTHIECKOM
oOMeHe.

Bnusuue kanus Ha pusnyeckue
CBOICTBA MPOTOILIA3MbI, Ha
(dbepMeHTHI YTIIEBOJOPOAHOTO
oOMeHa, cuHTe3 OEJIKOB U Jp.
Ponp kanus B nogaep:;xaHuu
MOHHOT'0 0OajlaHCca B TKaHSIX, B
MpOIECCax CaMOPETYJISILIHH.
Perynsaropnas u
CTPYKTYpooOpa3zoBateabHas
pOJb KanblKs. Y4YacTHe B
00pa3oBaHUU KJIETOYHOU
CTEHKH, TOJIJIEpKAHUN
CTPYKTYpBI MEMOpaH U
pEryJisius UX MPOHUILIAEMOCTH.
3HaYeHuEe MarHus B
MEeTabO0JIM3Me PACTEHUH.
Marnuii B coctaBe xjopoduiia,
CXOJICTBO XJiopoduiia u
reMorJIoOMHa Kak
CBHUJICTEJILCTBO €AUHCTBA
OpPraHUYeCcKOTO MUPA.

Cepa u ero OCHOBHBIE
COCIMHEHUS, UX POJIb B
CTPYKTYPHOW OpraHu3aiuu
KJICTKH, Y9aCTHE B
OKHCITUTENBHO-
BOCCTAHOBUTEJIHHBIX PEAKIIUIX
MUKpPO3JIEMEHTHI.
[Ipencraienus o poyu
MHUKPOIJIEMEHTOB B
MeTa00Iu3Me pacTeHUM.
Oco0eHHOCTH MOCTYIIIEHUS
MHUKPOAJIEMEHTOB B PaCTEHHUSI.
CuHeprusMm v aHTaroHU3M

yCTaHOBKA MPUYUH
MaTOJOTUYECKUX
COCTOSIHMI (ITpH
HAJTUYKN ).
UccnenoBarenbekas
paboTta «O1eHKa BIUSHUA
Pa3IMYHBIX 3JIEMEHTOB Ha
COCTOSIHUE PACTECHUM
(cocTaBiieHHE Pa3TUYHBIX
TTOIKOPMOK )».




AJIEMEHTOB MMUTAHUS PACTCHUM.
PacTurenbHas [UarHocTUKA U
METOIbI UICHTU(UKAIIIN
HEJ0CTAaTKa/N30bITKA DJIEMEHTOB
IIUTAHUA.

Tema 4.
Peryasitopsl pocta
pacreHmid. 3ammura
pacrenmi (4 1)

[TonsATHE O perymaTropax pocra
pacteHuii. CTUMYJISITOPHI pOCTa
— (bUTOrOpMOHBI (AyKCHUHBI,
ruO0epeISTUHBI, TUTOKWHUHBI).
NHruburopsl pocta pacTECHUN:
1. mpupoHbie (a0cm30Bast
KHUCIJIOTa U HEKOTOPBIE

(b eHoIbHBIC BEIIECTBA
(MuKymapoBasi, KOpu4yHas,
CaJTUIIAIIOBAs KUCIIOTHI).

2. CHHTETHYCCKHE
(MOp(aKTHHBI, peTapAaHTHI,
nedoauaHThl, JECUKAHTHI,
repoutuabl). DUTOMOHUTOPUHT
U OILICHKA COCTOSIHUS PaCTEHUM.
CoBpemeHHbIE CITOCOOBI
MOHHUTOPHHTA.

3ammra pacTeHU OT
BPEIAUTEIIEN: OCHOBBI
ouomerona.

[IpakTnueckas padora
«DUTOMOHUTOPUHT U
OLIEHKA COCTOSIHUSA
pactenuii. CoBpeMeHHbIE
CHIOCOOBI MOHUTOPUHT Y.
Hccnenoarenbekas
pabota «BnusiHue
reTepoayKCcHHa Ha
npopacranue  (poct Ha
Pa3HBIX CTAIMIX, B Pa3HBIX
YCIIOBUSIX ) Pa3JINYHBIX
pacTeHuin.

[IpakTuueckas padora
«MHcekTapuu: mpaBuiia u
YCIIOBUS pa3BeICHUS
MOJIE3HBIX HACEKOMBIX).

Tema 5. Bognas,
necyaHasi u
MOYBEeHHAas
KYJbTYPbI, UX
NpUMEeHeHue B
BbIpalllMBAHUU
pacTeHuil.
®dusnosorus
pacreHuii (8 u)

BojaHas, necuanas ¥ mouBeHHas
KyJbTYpPBbI, UX IPUMEHEHHUE B
BBIPAIIMBAHUY PACTCHUM.
[IpoBenenne BObI B KOPHE U
cTebJie pacTeHHIA.

BonHbI peXUM pacTEHUN:
CTpOEHHE YCTHUIL: (aKTOPHI,
BJIUSIIOIINE HA UX PACKPBITUE U
3aKpbITHE. 3HAYEHUE MEXaHU3Ma
PETyJIALNN UCTIAPEHUs BIaru
pacTeHHEM.

POTOCUHTE3 — YHUKAIBHBIN
IPOLIECC pacTeHU. TeMHOBas U
cBeroBas (pa3el PoTocuHTE3A.
3HadyeHue porocuHTe3a s
KUBBIX OpraHu3MoB. DakTopbl
pocTa pacTEeHUM: BO3AYX U
aspanus. [lonzemHoe gpixanue
pacTeHuM: COCTaB MOYBEHHOIO
BO3lyXa, Ta3000MeH. ['a3000MeH

[TpakTuueckas padbora
«KopneBoe naBieHue».
[TpakTrueckas paborta
«IIpurorosnenne
npenapara yCTbHIL
METOZIOM CJENKA.
HccnenoBarenbckue
pabots! «BnusiHue
YCJIOBUM COAEPKAHUS
pacTEHU Ha KOJTUYECTBO
YCTBHID.

[Tpaktuueckas pabota
«DyHKIMOHAIbHAS
JAArHOCTUKA PACTEHUH I10
AKTUBHOCTH
XJIOPOILTACTOBY.
HUccnenoBarennckas
pabota «Onpeenenne
xyopoduna A u b,
OLICHKA




npu 6ECTIOYBEHHOM
BBIPAIBAHUY.

dboToCHHTETHUECKOI
AKTUBHOCTHU PACTEHUMN U
(bakTOpOB, BIUAIONIMX Ha
HEe.

[IpakTuueckas padbora
«Anspanusi, COz2 u Os.
JIpIXaHue pacTeHU.
[IpakTuueckas padbora
«JlpIxaHue pacTeHUM:
OIIEHKA MHTEHCUBHOCTH
JIBIXaHUs PACTEHUN U
IJIOJIOBY.
Uccnenosarenbckue
paboThl «BnusHue
croco0a BeIpalMBaHUs
(cocTaBa muTaTeIBLHOM
CMECH, CXEMbI BHECEHUS)
Ha POCT U Pa3BUTHS
PAa3IMYHBIX PACTCHUID.

Tema 6.
KyabtypHble
pacTeHus.
CoBpeMeHHbIC

ACHEeKThI CeJIeKIIUU
(20 9)

Kaxk 4enoBek cTal MCIIOJIb30BaTh
pactenus? CBsi3b pa3BUTHS
LIMBUJIN3AIUM YCJIOBEKa U
OJIOMAIlTHUBAHUS PACTCHUMU.
JlomecTukanusi.
HacnenctBeHHOCTD 1
M3MEHYHBOCTH — OCHOBHEBIC
CBOMCTBA JKUBBIX OPTaHU3MOB.
N3menunBocCcTEh. Buasl
M3MEHYHNBOCT.

I'en —MartepuanbHbI HOCUTEID
HACJICJICTBEHHOCTH 1
n3MeHUYMBOCTU. HyKJIeMHOBBIE
KHUCIOTHL. JIokamu3anus
FeHEeTUYECKOro MaTtepuasa B
KJIETKE. JleTleHne KIeToK.
Penmukanus JIHK. OcHoBHas

J0TMa MOJIEKYJISIPHOM OMOJIOTHH.

Tpanckpunuus. Tpancusuus.
Myranumu.

Oddekt OyThUTOUHOTO
TOPJIBIIIKA U TEHETHIECKOE
pa3zHooOpasue. UTo Takoe
reHOaHk? 3aueM COXPaHsITh
T€HETUYECKUE PECYPCHI
pactenuii? OCHOBHBIE CITIOCOOBI

Juckyccus
«JlomecTtukarus, Bce Ju
pacTeHus U )KUBOTHBIE,
KOTOPBIE JKUBYT PSIJIOM C
YEJIIOBEKOM MM
OJIOMAaNIHUBAIOTC?
MOHO 1 cuuTaTh
TapakaHa 0JIOMAIlTHCHHBIM
KUBOTHBIM?).
[Tpaktrueckas padbota
«MoaudukanroHHas
U3MEHUYHUBOCTD (JIUCTHS,
UTOJIKU C OJTHOTO
JIEPEBA)».

[Tpaktuueckas pabota
«I'eH — MHCTpYKLUA 110
cOopke KIeTkH (Ha oucepe
WJIU KOHCTPYKTOPE)».
[Tpaktrueckas pabota
«Myranus Ha 6yrepOpose
(JTF000M 00BEKT U3
npeabIayIei padboThl, I1e
U3MCHCHUE HHCTPYKITUH
PUBEACT K H3MECHCHHIO
BHEIIIHETO BUA
00BEKTa)».




COXpaHEHHsI TCHETHUECKUX
pecypcoB pactenuit (X Situ u in
situ).

3nauenue padot H.W. BaBumnosa.

3aKOH rOMOJIOTHYECKHUX PSAAOB.
LlenTpBI IPOUCXOKICHUSA
KyJbTypHBIX pacTennii H.W.
Basunosa u [1.M. XXykoBckoro.
OCHOBHBIE METO/IBI CEIEKIINH.
I'ubpunmuzanus. ®opmsl 0TOOpA.
OcHOBHbIE HANPABJICHUS
CEJIEKINU: YIIy4YIIEHUE
YPOKANHOCTH, YCTOMUUBOCTH K
OMOTUYECKUM U a0MOTUYECKUM
dakTopam.

Ectb n1m xu3Hb B npooupke?
buoTtexHomorus KyJabTypHBIX
pacTeHuil.

Kak uenoBek moxer
MOJU(PUITUPOBATH paCTEHUS?
['eneTnueckoe penaKTHpOBaHUE.
CoBpeMeHHbIE TOAXObI U
JOCTUKEHHUS TEHETUYECKOTO
pPEaKTUPOBAHUsI PACTEHUM.

[TpakTrueckas padbora 1o
rpynnam «OTKya Ha
HAIIIUX CTOJIAaX
(PYKTHI/OBOIIN/3TAKID.
[IpakTrnueckas padora
«BprpanmBaem ropox. Kak
IIPOBECTHU CKPEIIMBAHUE Y
ropoxay.
Hccnenoarenbekas
paborta «BbIpamuBanue
pacTeHuil B IpOOHPKE»
(MOHO BOCITIOJIb30BATHCS
pe3yJbTaTaMu
OPEbLIYIINX
HKCIIEPUMEHTOB TIO
COCTaBJICHUIO
MUTATENFHBIX PACTBOPOB
JUJISl paCTEHUN).
[IpakTuueckas padora
«["eHOMHBIE HOXKHUIIBI
(MoaenupoBaHue paboThI
cuctembl CRISP-Cas)».

Tema 7.
PacrurennHas

npoaykiusi (8 u)

Hanzemurbie u mog3eMHbIE
opransl pactenuid. [lober u
BUJIOM3MEHEHHBII o0er
pactenunii. CriocoObl
Pa3MHOXKEHUS PACTCHU.
[TonsiTHe 0 KauecTBE MPOTYKTOB
nutanus. [IpoGnemsl
KOHKYPEHIIUU OTEUYECTBEHHBIX
MPOJIYKTOB MUTAHUS C
UMIoOpTHEIMU. Jloructrka
JIOCTaBKHU U CPEACTBA
COXpPaHEHUS TPOIYKTOB
MUTAHUS.

Mukpo3eneHb: TOJIE3HOCTh U
TEXHOJIOTHSI.

XUMHUYECKAN aHAJIN3
npoaykiuu. OCHOBBI
CreKTpo(hOTOMETPHHU.
[Torenunomerpus.
Xpomatorpadus.

[TpakTuueckas padbora
«IIpenenbHO nOMyCTUMBIE
koHueHTpauu (1K) un
METO/IBI KOHTPOJIS
0€30IMacCHOCTH
PaCTUTEIBHBIX MTPOTYKTOB
TTUTaAHUS.
HccnenoBarenbckas
paboTta «OreHKa KayecTBa
BBIPALICHHOU
MUKpO3eJIeHN» (JTU00
CBOS, JTMOO M3 MarasuHa).
[Tpaktrueckas pabora
«MeTto1pl OLIEHKHN
Ka4eCTBa PaCTUTEIIbHON
MPOIYKIINN: XPaHECHUE U
COXPaHHOCTh
MTUTATETHHBIX BEIIECTB
(Mo mocTynmHOMY
000pYyI0BAaHHUIO).
HccnenoBatenbckast




pabota «OnpenencHue
BuTamMuHa C METOJIOM
00paTHOTO TUTPOBAHUS B
TUTOaX Ha Pa3HOM CPOKE
(cmoco0e) XpaHeHUs.

Monayab «buorexHosiorus» 7-8 kiaaccel (68 yacoB)

Tembl

OcHOBHOE coepKaHue

JlesiTeJILHOCTD
IIKOJbHUKOB

Tema 1.
Bbuorexnosgorus
4 v)

[TorsiTHE GMOTEXHOJIOTHH. 3a4eM
YeJIOBEKY OMOTEXHOJIOTHH, B UYEM
UX TIPEUMYIIIECTBO TIEPe]T
XUMUYICCKUM CHHTE30M. OCHOBHBIC
O0M000BEKTHI OUOTEXHOJIOTUU:
MIPOMBIIIICHHBIC
MHUKPOOPTAaHU3MBI, KJICTKHA U TKaHU
pacTeHuH, )KUBOTHBIX U YEJIOBEKa,
OMOKaTaIN3aTOpPHI.

CoIpbe st OMOCHHTE3a U OIICHKA
€ro OMOJIOTUYECKON IIEHHOCTH.
OcCHOBHBIE HICTOYHUKH YTIEPO/Ia,
azoTta, hochopa, MUKPOITIEMEHTOB.
HccnenoBanne HOBBIX HCTOYHUKOB
CBIpbS (BKJIFOYAsi BOMPOCHI €T0
peaBapUTeIbHON 00paboTKH),
pa3paboTKa HOBBIX TUTATEITBHBIX
Cpell, B TOM YHCIIE BKITFOYAFOIIINX
OMOCTUMYJISITOPHI M IPyTHE
AIIEMEHTHI YIIPABJICHUS U
OTNITHMH3AIIAH TTPOIIECCOB
ouocunrteza. Metozpl
ONTHUMH3AIINN TUTATEIBLHBIX CPE]I.

[IpakTuyeckas pabota
«ITpumepsl
MIPUMEHEHHUS
OMOJIOTHYECKUX
0O0BEKTOB B TBOCH
JKU3HI.

Tema 2.
Muxkpoomnosorus
(12 v)

[TomoxeHne mpoKapuoTOB B
CUCTEME OpPTraHUYEeCKOro MUpa.
Ctpoenue 6akTepraTbHON KIETKH.
Knaccudukanus 6akrepuil.
Mopdonorus 6akrepuii. [Ipocteie
M CJIO’KHBIE METOIbI OKPAIITBAHHSI
Oakrepuil. ®Du3nonorust 0akTepui:
NUTaHKe, ABIXaHHUE, POCT U
pPa3MHOXKEHUE. 3HAKOMCTBO C
JTOMEHOM Apxeun
(3KCTPEeMOUITBHOCTD,
O0COOEHHOCTH CTPOCHHUSI KIIETKH).

[IpakTuka.
JlaGoparopHas paboTa
«DukcupoBaHHbIE
npenapartbl OakTepuil.
Omnpenenenue GopMbl
PEITIOKEHHBIX
KYJbTYp
MHUKpPOOPTaHU3MOB,
UCIIOJB3YS IIPOCTON
METOJI OKPACKH».
JlabopaTopHas pabota
«OmnpeneneHue Tumna




MOJIOYHOKUCIIOE U CHUPTOBOE
opoxkenne. otoTpodHbIC U
XeMOTpOo(HBIE OAKTEPUH.
Kunernueckoe onucanue nporecca
pOCTa MUKPOOPTaHU3MOB.
DKCIOHEHIIAIbHAs MOJAENb POCTA.
Kuneruka rubenu
MHUKPOOPTaHU3MOB.

[TaTorenusie 6akTepuu. YymHast
Maji0o4uKa U YepHasi CMEPTh,
00TynH3M, CTOJIOHSIK, TYOSpKYyJIe3.
HcTopust 60pb0BI €
OakTepUaTbHBIMU UH(DEKIIUSIMH.
BoiiHa 6€CKOHEUHOCTH:
AHTUOMOTUKH MPOTUB OAKTEPHIl.
MexaHu3MBbI 1EUCTBUI
aHTUOMOTUKOB. MeXKIIeTOUHAS
KOMMYHUKaIus 0akrepuid. YyBCTBO
KBOpyMa.

[Ipumenenue 6aktepuit
yenoBekoM. Kunernueckoe
onucaHne OMOCUHTE3a MPOJTYKTOB
MHUKpOOpranmsmMamu. bakrepun,
KOTOPBIE MOTYT pasjiaraTh
MJIaCTHK.

Mukpoopranusmel B
arpoOMOTEXHOJIOTHH.
HckyccTBeHHBIE accolualiu
PacTEeHU C MUKPOOPTaHU3MaMHU

KJIETOYHOU CTEHKH
METO/IOM OKpAIlIMBaHUS
o ['pamy» (tipu
HAJIUYUU PEAKTHUBOB).
JlaGoparopnas pabota
«IIpuroroBienue
PYKA3HEHHBIX
pernapaToB
MOJIOYHOKHUCITBIX
OaKTepuii».
JlabopaTopHas pabota
«IloceB cMbIBa C pyK Ha
yamku [lerpm».
JlaGoparopnas pabota
«Bplaenenune uncTon
KyJbTYpBI OaKTEpHil.
Meton pa3BeeHU.
Metoa ucTOoAIIEro
HITPUXAY.
JlabopaTtopHas pabota
«Mopdomoruyeckas
XapaKTepUCTHKA
BBIJCJICHHON YHUCTOMN
KYJBTYPHI:
XapaKTEePUCTUKA
KoJIOHUH, hopMa
OaKTepHii, TUI
KJIETOUHOUW CTECHKI.
JlaGoparopnas pabota
«CpaBHeHuE pocTta
MUKpPOOPTaHU3MOB Ha
yarike 0e3 u ¢
00aBICHUS
AHTUOMOTHKOB.
Hccnenoparenbckas
pabota «Ilonck
MUKPOOPTaHN3MOB
00Ja1arommmx
AHTarOHUCTUYECKOMN
AKTUBHOCTBIOY.
Hccnenoparenbckas
pabota «Brienenue
MOJIOYHOKHUCIIBIX
OakTepuit,
UCCIIEIOBAHNE UX




AKTUBHOCTI.
HccnenoBarenbckas
pabota «BpigeneHue
OaKTepuii TOJIE3HBIX
JUTS. PACTCHUI.

Tema 3.
JyKapuoTHYeCKHue
OpPraHu3Mbl B
OMOTEeXHOJIOTHH
(Iu1ecHeBBIE TPUOBI,
JIP OZKIKH,
Bojopocn) (12 )

[1necHeBbIe TpUOBI IPOTYLIEHTHI
OMOJIOTUYECKHU AKTUBHBIX BEIIECTB
OO6m1as xapakTepUCTHKA APOXKIKEN
caxapomunetoB. cropus
UCIIOJIb30BAHUS IPONOKEH B
TPaJAUIIMOHHON OMOTEXHOJIOTHH.
TexHonoruu BUHOAETUS U
XJIe00IeUCHMS,
CIIEHMATU3UPOBAHHBIE PACHI
Opoxckeil. MeTabomu3M JpoAoKen.
Peakuus cniupToBOro OpoKeHMUS.
[TonydeHne BTOpUYHBIX
MeTa0O0JIUTOB B APOXIKaX. Jpoxoku
Kak MPOAYLIEHThl OMOTOILIUB.
[Tonyuenue 1eeBbIX OCIKOB B
TPOMKAKAX.

Oco0eHHOCTH BEreTaTUBHOTO U
MIOJIOBOTO PA3MHOKEHUSA Y
IPOXOKEN, 3HAUCHNUE U3YUYCHUS
MHUTO3a U HIUTOKUHE3A JIJIs
ONTUMU3ALMHU TPOLIECCOB
KYJIbTUBUPOBAHUS APOHIKEBBIX
ITaAMMOB, TOHUMAaHHSI IPUYNH
MaTOr€HHOCTH JAPOAOKEN U TpUOOB,
MOMCKa MUIIICHEN (QyHTUIIUIOB U
pa3pabOTKU HOBBIX JIEKAPCTBEHHBIX
[penapaToB.

Bopopocinu — nepcrieKTuBHbIN
0OBEKT sl MPOU3BOJICTBA OEJIKA U
yTJIeBOJIOB. broTexHomornueckue
METOIbl OYMCTKH TBEP/IbIX,
KHUJKUX OTXOJIOB U Ta3000pa3HbIX
OTXO0JI0B MPOou3BoACTB. CTOUHBIE
BOJIbl. CXEMbI OUYUCTKHU.
buodunbtpsel, a3poTeHKH,
METAHTCHKU, OKCUTEHKH.
AKTHUBHBIN UJT ¥ BXOJISIIIME B HETO
MUKpOOpTraHu3Mbl. Micnonb3oBanue
BOJOPOCIIEN B OUUCTKE CTOUYHBIX
BOJI.

JlaGoparopHas pabota
«IToacuer kieTok
TPOXKEN B Kamepe
['opsieBay.
JlaGoparopnas pabota
«OO0HapyxeHHe
IPOJIYKTOB CIIUPTOBOTO
OpOKEHHUSI: STUIIOBOTO
CIUPTA U YTICKUCIIOTO
razay.

JlaGoparopnas pabota
«Habmronenue
Pa3MHOXCHUS
TIPOMKIKEBBIX KIIETOK.
[Tpaktrueckas padbota
«ITosmyyenue TBOpOTra M
Keupa Ha OCHOBE
MOJIOYHOKHUCIIBIX
OaxkTepuii».
[TpakTuueckas padbora
«OcHOBHBIE BU]IBI KBaca
U UX XapaKTePUCTUKA»
«poxxu u
MOJIOYHOKHCITBIC
OakTepuu,
IPUMEHSEMBIE TS
IIPOU3BOJICTBA KBACay.
[TpakTuueckas padbora
«CpaBHUTETBHBII
aHaJIN3 Pa3BUTHUS
JPOXKEN B a3POOHBIX U
aHa’POOHBIX
YCIIOBHSIX).
[Tpaktuueckas pabota
«MeTo/1bl OLICHKH
CBOWCTB
XJ1Ie0OTEeKapHbIX
TIPOAKIKEH.
OcoOenHoctu
IPUMECHECHUS




IIPECCOBAHHBIX,
CYILIEHBIX U
WHCTaHTHBIX
TPOKIKEN.
UccnenoBarenbckas
pabota «Bnusinue
(U3UKO-XMMHYECKHIX
(akTOpOB Ha KAUECTBO
OMOTEXHOJIOTMYECKOMN
npoayKiuu (KBac,
kedup, ChIp, XJ1e0 U
TP )».
Uccnenosarenbckas
paborta «Bnusiue
(UBUKO-XUMHUECKUX
(dhakTOpOB HA POCT
Bojgopociu (Chlorella
vulgaris)».

Tema 4. HacnencTBeHHOCTE U [IpakTuueckas pabora
Hacaeacreennas M3MEHUYNBOCTbh — OCHOBHBIE «MopaudukanmoHHas
uHpopmanus (8 4) | CBOIWCTBA KUBBIX OPTaHU3MOB. U3MEHYUBOCTD (JIUCTHS,
N3menunBocTh. Buibl UTOJIKH C OJTHOTO
V3MEHYUBOCTb. JIepEBA)».
['en —maTepuanbHBIN HOCUTEND [IpakTuueckas paborta
HACJIEJICTBEHHOCTH U «I"eH — MHCTPYKILUS O
n3MeHunBocTU. HykiienHOBbIE cOopKe KJIEeTKH (Ha
KUCIOTHI. JIokanu3anus oucepe uiu
T€HETUYECKOro MaTrepuana B KOHCTPYKTOPE)».
KJeTke. [lenenue KieTok. [TpakTuueckas pabora
Pennukamus JIHK. OcHoBHas «MyTtanus Ha
JI0TMa MOJIEKYJISIPHON OHOJIOTHH. oytepOpoe (moboi
Tpanckpunmus. TpaHcnsauus. 0O0BEKT U3 MpeAbLAyIIeH
Myraruu. paboThl, e U3BMEHEHNE
WHCTPYKIIMH TPUBEIET
K U3MEHEHUIO
BHEIIIHETO BUJIA
00BEKTa)».
Tema 5. [TomoxeHune BUPYCOB B CUCTEME [IpocmoTp
Bupycosorusi (6 4) | opranndyeckoro mupa. CTpyKTypa v | TOKYMEHTAJILHOTO
XUMHUYECKUN COCTaB BUPYCOB. dbuapMa o0 BUpycax.
Knaccudukanust Bupycos. [Tpaktrueckas paboTa.
Penponykuus Bupycos. Bupycsl - | «MeTox pa3BeacHun».
BO30yIUTENN HHPEKIIMOHHBIX [TpakTrueckas padoTa.
6one3Hneil. OHKOBUPYCHI. «TurpoBanue
bakrepuodaru: crpoenue, O0akTepruodarony.




CBOMCTBA, IPUMCHCHHE.
buonoruyeckue MeTo 61 60pHOBI C
BHUpYCaMHU.

Tema 6. 'ennan OCHOBBI FT€HHOW UHKEHEPUU. [IpakTuyeckas pabota
HHKEHEePHUs U Bexkropa. Cnenuduyeckue «OHIOHYKIIea3bl
OMOTEXHOJIOTHH (dbepMeHThI OaKTepUH. pectpukiuu (pabora ¢
8 4) buorexHomornu NpoayKIHH HYKJIEOTHIHBIMU
OCJIKOB B OaKTEPHATBHBIX MOCJIEIOBATEIHLHOCTSIMU
KyJbTypax. JlocTHKeHUs: TeHHOU Ha Oymare)».
UHKEHEPUH U OMOTEXHOJIOTUH. [TpakTrueckas padbora
CRISPR/Cas — cucrema «I"eHHBIC HOYKHHIIBI -
aJanTUBHOTO UMMYHHTETA CRISPR/Cas
Oakrepuii u apxeit. FTMO. Metoasl | (MogenupoBaHuE Ha
nonydenus ' MO. oymare)y.
Urpa-guckyccus:
«Bpiurpaii rpaHT Ha
coznanne I'MOp.
Tema 7. JloMecTukanus OCHOBHBIX Juckyceus
Buorexnonoruu B JOMAITHUX )KUBOTHBIX; «JlomecTukanus, Bce Ju
’KMBOTHOBOJICTBE COBPEMEHHBIE KCIIEPUMEHTBI 1O pacTeHUs U KUBOTHBIE,
8 4) JIOMECTUKAIUU KUBOTHBIX KOTOPBIE JKUBYT PSAJIOM
(Jiucuiia, HOpKa | Jp. — C YEJIOBEKOM UM
AKCIEPUMEHTHI HAYYHOU IIKOJIbI OJIOMAIlIHUBAKOTCS?
akazeMuka bensena). MO>KHO JIM CHUTATh
CoBpeMeHHbIE METO/IbI B TapakaHa
YKMUBOTHOBO/ICTBE: TPAHCIJIAHTALIUS | OJOMAIIIHEHHBIM
SMOPHUOHOB, XMMEPHBIC )KUBOTHBIC, | JKUBOTHBIM?).
KJIOHUPOBAHHUE. [Tpaktrueckas padbota
OcHoBHBIE 00JI€3HU )KUBOTHBIX 1 «Metonnka
POJIb MATOTEHHBIX KJIOHUPOBAHUS
MUKPOOPTaHU3MOB M Mapa3uToB B | (MOJEIUPOBaHUE HA
pa3BUTHH 3a00JICBaHUM JOMAITHUX | Oymare).
KUBOTHBIX U OCHOBHBIX MEpax [IpakTudeckas paborta
OOpBOBI ¢ HUMU; POJIb TTOJIE3HBIX «CocraBieHue panyoHa
MUKPOCUMOMOHTOB B OPTaHU3ME MUTAHUS KUBOTHOTO,
*UBOTHBIX. [TonoxurensHoe u pacyer pacxoJI0B Ha
no0o04YHOE (OTPHUIIATETHHOE) COJICPKAHUEY.
BO3/ICCTBUM aHTUOMOTHKOB Ha HccnenoBarenbekas
OpraHu3M B XOJI€ JICUCHUS pabota «Or1eHka
YKUBOTHBIX; LIEJIU U 3a/1a4U KaueCcTBa MOJIOYHOM
BeTepUHApUM. buoTexHomorus MPOTYKIIAM.
KOPMOBBIX MPenapaTosB.
Tema 8. OCHOBHEIE METOIBI CEJIEKIINH. [IpakTuueckas pabora
buorexnosoruu B I'ubpuauzanus. Dopmer oTéOpa. «BpIpammBaem ropox.

PACTCHUECBOACTBE

OcHOBHbBIE HaNPaBJICHHUSI

Kak nposectu




(10 )

CEJIEKIINU: YIyUllIEHUE
YPOKaNHOCTH, yCTOMYMBOCTH K
OMOTUYECKUM U AOMOTUIECKUM
dakTopam.

OCHOBHBIE MTOJXO/IbI CEJICKIIUU U
OMOTEXHOJIOTHH KYJIbTYPHBIX
pactenuii, [ ubpunuzausi,
OTJaJeHHas THOPHUIN3ALINS,
HCKYCCTBEHHBIN 0TOOD, TETEPO3HC,
TpaHchopMalysi, MyTareHes,
T€HETUYECKOE PEIaKTUPOBAHUE).
Hctopus cenekuuu B Poccun u
MUpE, UCTOPHS pa3BUTHUS
BAKHEUIINX COPTOB KYJIBTYPHBIX
pacTeHuil.

Kak yenoBek Moxer
MOU(PUITUPOBATH pacTEHUS?
I'ennas nrxenepus pacteHuit: Yro
TaKO€ reHEeTUYECKask MHKEHEPUS
pacteHuid. TpaHCT€HHBIE pACTCHUSI.
Meroasl nonyuenus. O0pa3oBaHue
OIyXOJIEW Y PACTCHHUI.
ArpobakTepuanbHas
Tpanchopmans: Ti-T1a3MuIbl.
I'ensr T-IHK. MonexynspHo-
F€HETUYECKUE MEXAHU3MBbI
TpaHcopmaruu. ['eHeTHIeCKOE
penaktupoBanue. CoBpeMEHHbIE
MOAXObI U TOCTH>KECHHUS
T€HETUYECKOT0 pEJaKTUPOBAHUS
pacTeHuil.

EcTb 11 xu3Hb B IpoOUpKe?
buoTtexHoMOrHs KyIbTypHBIX
pacTEHUM.

CKpEILIUBaHUE Y
ropoxa.
[IpakTuueckas padora
«]'eHOMHBIE HOKHHUIIBI
(MoJieTupoBaHue
pabOoThI CUCTEMBI
CRISP-Cas).
UccnenoBarenbekas
pabora «BeipanBaHue
pacTeHui B IpoOHpKe»
(MOXXHO
BOCIIOJIb30BaThCS
pe3ysibTaTaMu
PEIBITYIINUX
HKCIIEPUMEHTOB 110
COCTaBJICHUIO
MTUTATEeIILHBIX
pacTBOPOB IS
pacTeHuii).

Mopyab «MouiekyJisipHble 0CHOBBI (pu3noJiorun u papmaxosorun» 9 kiace

(68 yacos)
Tembl OcHOBHOE cojIep:KaHue JesiTeJIbHOCTh
IIKOJILHUKOB
Tema 1. Benenue. buorennnie anemMenThl: | McciegoBaTenbckas
duzunojornueckas opranorensl: O, C, N, H. pabota
xumus (20 v) AxTuBHBIE POpMEBI KHCIOpoaa, nx | «KomuuecTBeHnHas
MOJy4YeHHEe, HeUTpanu3aiusl. OIIEHKA COJIep>KaHUS

MakponineMeHTbI: TPOLEHT

MHKPOI3JICMCHTOB HUJIU




COAEpKaHUS B OpraHu3Me,
BBITIOJTHsIEeMast QyHKITHS,
COJIep’KaHUE B MPOJAYKTaX MUTAHUS.
Ca2+ - cBsa3pIBaroNe OCIKH,
JETIOHUPOBAHUE KaJIbIIUS,
pEryJiius ypOBHS KAJIbIUS B
OpraHu3Me: TOPMOHBI IToYeKk. Mg —
cTpoeHue xyopoduiia, ero
AKTHUBALUSA COJTHEYHOU DHEPTUEH.
MUKpPOITIEMEHTHI: B KAKHUX
MOJIEKYJIaX COJIepKATCH,
BBITIOTHsIEeMast QyHKIIHS,
CoZiepKaHUE B MPOYKTaX MUTAHUSI.
[TocnencTBus nepeo3upPOBKU
MHKpO3JIeMeHTaMu. Fe —
yCBaWBaEMbI€ TUIIbI COCTMHEHUN
xenesa. ['eMonpoTenHsl,
reMOIMaHUH, IUTOXPOMBI. Cu —
YCBOEHUE U TPAHCTIOPT MEIH.
benku, conepxamue Menb.
[Tatonornueckne CHHAPOMBI
Menke u BunbcoHna, CBsI3aHHBIC C
MeTa00JIU3MOM MEIU.

ToxcHu4HbIC PJIEMEHTHI
[leproandecko CUCTEMBI IS
opranusma. BiausHue HegocTaTka
MaKpO ¥ MUKPO3JIEMEHTOB Ha
KUBBIC OPTAHU3MBI.

XKupsl. 3abosieBaHMs YeIOBEKa,
CBSI3aHHBIC C HAPYIICHUSIMU
KUPOBOrO0 OOMEHA.
Jucnunuaemun.

VrneBoasl. 3a001eBaHUS YEIOBEKA,
CBSI3aHHBIC C HAPYIICHUSMU
yraeBoaHoro oomena. CaxapHbIi
nraoer.

benku. Ctpoenune. 3aboeBaHus
YyeJIoBeKa, CBA3aHHBIC C
HapyILIeHUIMHU OEJIKOBOTO OOMEHa.
Oynkiun 6enKoB. epMEHTHI.
MexanusM nenctsust. Kitaccol
(hepMEHTATUBHBIX PEAKIIUM.
KodepmenTsi.

BuTtamuHbl KUpOpacTBOPUMBIE,
BoJIopacTBopuMeIe. [IpeBpaliienne

BUTAaMUHOB B TTUIIIEBHIX
TPOIYKTaxX).
[TpakTudeckoe 3aHATHE
«KauecTBeHHBIC
peakiuu Ha
OpTaHUYECKUC
MOJICKYJIBD).
[TpakTudeckoe 3aHATHE
«JIeHaTypaIus OCIKOBY
[TpakTudeckoe 3aHsATHE
«M3yueHne akTHBHOCTH
aMUIIa3bI».
[IpakTuueckoe 3ansTue
«JInanus (knetouka
Tpayoe)».




BUTAMHHOB B aKTUBHBIE ()OPMBbI
KOo(hepMEeHTOB. ABUTAMHUHO3BI.
OCHOBHBIE TUITBI META0OTMYECKUX
peakuui. buosneprernueckue
npoueccsl. ['mukonus. Luki
Kpebca. Llens nepenoca
ANEKTPOHOB. OKHCIIEHUE KUPHBIX
kucnot. Karabonusm
aMUHOKHUCTOT. [ TIokoHeorenes.
CuHTe3 YIiieBo10B, OCJKOB,
XKUpoB. MeTabouTHYECKHe
3a0oneBanus. [IpakTuyueckoe
3aHATHE: «pEUICHUE 3a7a4 Ha
SHEPreTUUECKU 0OMEH»

Krnetka. [Tonsite MeMOpaHsl.
OyHkMM MeMOpaH. Buapl
TpaHCIOpTa B KIIETKY.
MeMOpaHHbIE OpraHOUbI.
3a0oneBaHus CBSI3aHHBIE C
HapylieHueM paboThl MEMOPaHHBIX
oprasesi, 00Je3H! HAKOILICHHUS.
THuBI KOHTAKTOB MEX]y KIIETKaMHU.
3HaueHUE MEKKJICTOUYHOU
KOMMYHUKALMH JUIS1 310POBbSI
Opra’usma.

Snpo. YpoBHHU yITakOBKH
XpoMaThHa. XpOMOCOMHBIE
Teppuropun. HememOpanHbie
OpraHOU/IbL.

Tema 2.
MouiekyasipHast
ounostorus (20 u)

OCHOBHBIE BEXU PAa3BUTUS
MOJIEKYJISIPHOM OMOJIOTHH.
HyknenHoBBbIE KHUCOTHI.
OCHOBHbBIE PUHIIUIIBI CTPOCHUSI.
MatpuuHble CHHTE3bI. Permkanms
— OCHOBA KJIETOYHOI'O JEJICHUS.
[IpuHUMNBI pEeTUIMKALIUN.
Myrtanuu. YUto BbI3bIBaET
u3MeHeHus B crpoennu JJHK.
[IpuHUMIBI penapanuu.
Tpanckpunus.

I'enernueckuui kon. Tpaucusuus.
Opranu3anusi reHoMa BUPYCOB
IIpoTuBOBHpYCHBIE CPENCTBA,
MEXaHU3MBbI UX JIEUCTBUS.
Opranuzanusi reHoMa OakTepuit

[TpakTuueckas padbora
«Brraenenue JIHK u3
OaHaHay.
[Tpaktrueckas padbota
«Monens JIHK-
OpHUTaMI».
[Tpaktrueckas padbota
«Onpenenenue
KadecTBa MpenapaToB
JIHK ¢ momonipsro
CIEKTPOHOTOMETPHIDY
(TTpu HATTUYUH
00opyoBaHus).
[Tpaktrueckas pabota
«PennukaTuBHas
MalniMHa (urpa-




AHTHOaKTEepUaIbHBIC TIPETIapaThI.
Opranuzanusi reHoMa 3yKapuoT
I'eHOMHOE pelakTHpOBaHUE.

JEMOHCTPALIHS )».
[IpakTuyeckas pabota
«THP (Monens
aMIuIipuKamys Ha
oymare)y.
[IpakTuyeckas pabota
«Cuna mpoMoTOopay.
[IpakTuyeckas pabota
«Pemenue 3amau Ha
T€HETHYCCKUM KO.
[IpakTuueckas padora
«DoyTuHT OEIKOBY.
HccnenoBaTenbckas
pabota
«PacnpocTpanenue
AHTUOUOTUKOPE3UCTEHT
HBIX OaKTEpUN».
[IpakTuyeckas pabota
«Pabora B
COBPEMEHHBIX
FeHEeTUYECKHUX 0a3ax
naHHbIX. [IpoBeneHue
In silico ananuza

MIOCJIEIOBATEIBHOCTEN
TEHOBY.
Tema 3. [Tonsarue o nexapcrBax. [Ipunnuns! | MccnenoBarenbsckast
dapmakosiorus MOJIX0/1a K MOMCKY HOBBIX pabota «IKcrepuMeHTa
(28 u) JIEKAPCTBEHHBIX CPEICTB. O OINPEIETICHUIO

CKpUHUHT U €r0 METO/BI.

ITytu BBegenus JIC.
dapMaKOKWHETHKA JICKAPCTBEHHBIX
BelecTB. BeackiBanue
(abcopOrus) nexkapcTB. OCHOBHBIE
MEXaHU3MbI BCACHIBAHMUS.
TpaHcnopT JIEKapCTBEHHBIX
BelIEeCTB. [ 'eHbl 1 OeIKu nepBoi
¢da3bl OuoTpanchopmanuu. [lytu
BBIBE/ICHUS JICKAPCTB M3
OpraHu3Ma. DKCKpeus u
sanuMuHanus. [ eHsl u Oenku
BTOPO# (pa3bl OuoTpanchopmauu.
®apmakoauHaMuKa. I 1aBHOE U
no004YHOE, pe30pOTUBHOE U
MECTHOE, IIPSIMOE, HEMIPSIMOE U
pedaexkTopHOe AeCTBHE.

TOKCUYHOCTH BEIIECTB
Ha apTEMUIUSIX).
[TpakTuueckas pabora
«Kapra 3xcnpeccun
10(paMUHOBBIX U
CEPOTOHUHOBBIX
peuenTopoB B MO3re
MBILLIEW.
HUccnenoBarennckas
pabota
«IloBenieHUeCKE TECTHI
Ha prIOkax Danio rario.
CaeTyo-TemMHast
Kamepay.
Hccnenosarennckas
pabota
«IloBeneHueckune TeCThl




Bubl B3auMOaECTBUSA JIEKAPCTB.
CuHeprusM v aHTaroHU3M Ipu
COBMECTHOM JICMCTBUU
JIEKApPCTBEHHBIX BEUIECTB, UX
Pa3HOBUIHOCTHU
TpancMeMOpaHHBIIl CUTHAJIUHT .
Tumbl KJIETOYHBIX PEUEITOPOB.
MeMOpaHHbBIC: HOHHBIC KaHAJIBI,
KATAUIUTUYECKHUE U COTIPSKEHHBIE C
G-0enkaMu; BHYTPHUKIETOYHBIE:
LIUTOIIA3MaTUYECKHE U SIICPHBIC.
MexaHn3MBbl TUraHA-pEeLenTOPHOTO
B3auMojencTBUs. CeIEKTUBHOCTD
(M30MpaTeaIbHOCTD) JCHCTBUS,
CBSI3b «XUMHUYECKasi CTPYKTypa —
dbapMakosioruyeckasi akTUBHOCTb
BEILIECTBY»

PapMaKoJIOrH4eCKOM MOIYJISIUN
CHHANTUYECKON XOJIMHEPTUIECKOU
nepenayu. MosieKysipHbIi
MEXaHU3M JECUCTBUS U
dbapmakooruyeckue cBoiictea M-
XOJIMHOOJIOKATOPOB,
TaHTJIMOOJI0KATOPOB U
Kypapenog00HbIX CPEACTB.
®apMaKoJIOrH4ecKasi peryssuus
AKTUBHOCTHU aJIpEHEPTUYECKOTO
cuHarnca. AIpeHOMUMETHKH,
aapeHo0JI0KaTOPHI,
CUMITaTOJIUTHKHU.

MonekyinsipHas (hapMakoaorus
AHTUAJIJIEPTUYECKUX CPECTB.
['mcTaMUHOBBIE PELICITOPHI: TUIIHI,
MOJICKYJISIpHAsl OpTaHU3alIHsl.
Crabunm3atopbl MEMOpPaH TYYHBIX
KJIETOK: MOJICKYJISIPHBI MEXaHU3M
JIEHCTBUSA, OCOOEHHOCTH
KJIMHUYECKOTO MPUMEHEHUS, TOUKH
MIPWIOKEHUS JEUCTBUS
UHTHOUTOPOB JIUTTHTHBIX
METUaTOPOB.

MexaHu3M JIeUCTBUS U
IPUMEHEHHE TTpenapaTos,
CTUMYJIUPYIOLIUX MPOLIECCHI
UMMYHHTETA. PapMaKOJIOTHUECKas

Ha pbIOKax Danio rario.
OTKpBITOE TIOJIEY.
UccnenoBarenbekas
pabota
«lIloBeneHuecKre TECTHI
Ha peIOkax Danio rario.
CraitHoe moBeJcHUEY.
[IpakTrnueckas padora
«BausiHue agpeHannna
Ha CepJICYHbIC
COKpaIlEHUS
(mporpaMMHOE
oOecrieueHue)».
[IpakTuueckas padbora
«I'ucromornueckue
npenapaTbl UMMYHHOU
CHUCTEMBD».
[IpakTuueckas padbora
«"ucronornyeckue
npenapatbl HEPBHOM
CHUCTEMBD».




XapaKTepUCTHKA UHTEPJICUKNHOB:
MOJIyYEHHUE, MEXAHU3M JICUCTBUS,
npuMeHeHue. OCHOBBI
maToU3NOIOTUN OCTPOHA30BOTO
OTBETAa, MEJIUAIIMS BOCIIAJICHUS.
MonekynsipHbIii MEXaHU3M
MIPOTUBOBOCTIAJIUTEILHOTO
JNEUCTBUS
TIIFOKOKOPTUKOCTEPOUIOB,
HECTEPOUTHBIX
IPOTUBOBOCIAJIUTEIbHBIX CPEACTB.
[ToHsaTHE O HAPKO3€ U HAPKO3HBIX
npenapatax. Knerounslii u
HEPBHBIN HAPKO3.
dapMakoornyeckas
XapaKTePUCTHUKA OTJEIbHBIX TPYIII
HapKO3HBIX CPEJICTB.
[TocnenoBaTenbHOCTH IEUCTBHS HA
LEHTPAIbHYIO CUCTEMY.
®du3nosiornyeckuii coH; ¢as3bl CHa.
Buner Hapymennii cHa [lonstue o
MEIMKaMEHTO3HOM CHE U
CHOTBOPHBIX Ipenaparax
(TUITHOTHUKAX).

MousekynspHble aClEKThI
Honuuenuuu. OnuatHbie
pEeLenTopbl, UX THIIBIL.
DHkedanuHbl ¥ SHAOP(OUHBI -
SHJIOTCHHBIE JIMTAH Ibl OTTUATHBIX
PELENTOPOB.

AHTUIICUXOTHUYECKOE JICHCTBUE,
BIMSIHUE HA (DYHKLIHIO
AKCTpAUPAMUIHON CUCTEMBI,
AMOIUOHAIIbHYIO C(hepy, PBOTHBIM
LEHTp, apTepHAIBHOE JIaBJICHUE,
LHEHTP TEPMOPETYIISLUH.
MonekynsipHble MEXaHU3MBI
JNEUCTBUSI HEUPOJIENITUKOB,
BIUSIHUE Ha A0(aMUHOBBIE,
CEpOTOHHHOBBIE, A/IPEHO- U
TUCTaMHHOBBIC PEIIENTOPHI, UX
JIeHICTBUE Ha KJICTOYHELIE
MeMOpaH#bl, Ha ICTIOHUPOBAHUE
TKaHEBBIX MOHOAMUHOB.
[ToTeHnman-3aBUCUMBbIE HATPUEBBIE




KaHaJIbl KaK MUIIICHHU ,Z[€I>'ICTBI/ISI
MECTHBIX aHeCTETHKOB. CITOCOOBI
I/IHI‘I/I6HpOBaHI/IH IHoTcHOMuaJI-
3aBUCHUMBIX HATPUCBLIX KaAHAJIOB
MCCTHBIMH aHCCTCTHKAaMU.

Moayab «MoJiekyJsipHbIe OCHOBBI cejieKnn» 9 kiaacce (68 yacos)

u3MmeHeHus B crpoenuu JJHK.
[IpuHMIIBI peniapanuu.
Tpaunckpunuus. ['enernueckui
koJ. Opranusanys reHoma BUPyCOB
[IpoTuBOBHpYCHBIE CPEACTBA,
MEXaHU3MBbI UX JI€UCTBUSL.
Opranuzanusi reHoMa OakTepuit
AHTHOaKTEepHUabHbIE MTPENapaThl.
Opranuzanust reHoma 3yKapuoT
I'eHOMHOE penaKkTHpOBaHHUE.

Tembl OcHoBHOE cofepxaHHe JeATeIbHOCTH
IIKOJbHUKOB
Tema 1. OCHOBHBIE BEXU PAa3BUTUS [IpakTuyeckas pabota
MouiexkyasipHasi MOJICKYJISIPHOM OMOJIOTHH. «Boinenenue JJHK u3
ounostorus (20 u) HyxkienHoBBIE KUCIIOTHI. OaHaHay.
OCHOBHBIE IPUHIUIIBI CTPOCHHUS. [IpakTnueckas padbora
Marpuunsie cuaTesbl. Perumkanus | «Mogens JTHK-
— OCHOBA KJIETOYHOTO JEJICHUS. OpUTaMm».
[IprHIMIIBI peIUTMKALUN. [IpakTnueckas padora
Mytanuu. YTo BeI3bIBAET «Onpenenenue

KauyecTBa MpenapaTroB
JIHK ¢ momortiiso
CIIEKTPOHOTOMETPUI
(Tpu HATTUYUH
000pyI0BaHNsA).
[TpakTuueckas pabora
«PernnukaTuBHas
MalimHa (urpa-
JIEMOHCTPALIHS )».
[Tpaktrueckas pabota
«IIP (Monenn
aMIuuKanus Ha
Oymare)».
[Tpaktrueckas padbota
«Cuna mpoMoTopa.
[Tpaktrueckas padboTa
«Penienue 3amay Ha
T€HETUYECKUN KOJ.
Tpancasauus».
[TpakTuueckas padbora
«DonauHT GEITKOBY.
Uccnenosarenbckas
pabora
«PacrnipocTpanenue
AHTUOUOTUKOPE3UCTEHT
HBIX OaKTEPHil».
[IpakTuueckas padora




«PaboTa B OBpeMEHHBIX
reHeTHYeCcKuX 0a3zax
naHHbIX. [IpoBenenune
In silico ananu3za

IIOCJIEIOBATEIbHOCTEN
TCHOBY.
Tema 2. [Ipenmert reneruxu. Kparkas Ponesas urpa
MouiekyJsipHbIe UCTOPUS PA3BUTHS NIPEJICTABIICHUSA | «AJLIECTIN.
OCHOBBI T€HETUKH O HaCJIEJICTBEHHOCTH. UccnenoBaTenbekuii
(20 u) OT rena K Npu3HaKy: KaKk poeKT MyTareHHbIe
packpacuTh KoTa. YTo Takoe (bakTophI.
npusHak? [1yTe OT reHa 1o Ponesas urpa «Cynp0a
npu3Haka. Myranuu. Amenu. KJIETKW». [ eHbI-
['eTepo3UroThl U TOMO3UTOTHI. IIEPEKIIF0YATENH.

JIoOMHHaHTHBIE U PELIECCUBHBIE
aJuIeTIu.

I'ens1 cTposT Opranusm.
BxitoueHue v BBIKIIIOUEHUE
OospIoro Habopa reHoB. Kak
KJIETKH IOHUMAIOT, KAKUE TE€HBI
JOJKHBI paboTaTh.

JIuCKpeTHOE Hacae10BaHuE
PU3HAKOB. 3aKOHBI MeHaens:
OJIMH I'€H - OJIUH Ipu3HaK. Cxema
CKpelIuBaHus. 3aKOH
eAMHO00pa3usi THOPHUIOB TIEPBOTO
MOKOJICHUA. 3aKOH PaCIIETUICHUS
IpU3HAaKa BO BTOPOM MOKOJICHHUHU.
3axoubl MeHaens: HECKOIBKO
I'€HOB - HECKOJIbKO MPU3HAKOB.
JurnOpuaHoe CKpelrBaHue.
HeszaBucumoe pacxoxieHne
xpomocoM. ClierieHHOe
HacJieJOBaHHeE.

B3aumonaeiicTBue reHoB.
AJNENBHOE U HEAIUIENBHOE.
Onpenenenue nona. [lonossie
XpOMOCOMBI. CaMIIbl U CAMKH.
Brnusinue hakTopoB okpyskaromiei
cpenbl. XpOMOCOMHOE
ornpenenenue nona. Ilomosbie
xpoMocomsbl. [Ipobnema
JOIIOJTHUTENIBHON X-XpOMOCOMBI Y
MKEHILYH. TpeX1BETHbIE KOIIIKH.

[IpakTueckoe 3a1anne
«AJNTOPUTMBI 17151
KJIETOK.
[IpakTueckoe 3a1anne
«Enunoobpasue
MIEPBOTO MOKOJICHUS.
[IpakTueckoe 3a1anne
«Pacuennenue Bo
BTOPOM MOKOJICHUN.
Uccnenosarenbckuii
MPOEKT «3aKoHBbI I
Mennens B
HKCIIEPUMEHTE.
[IpakTyeckoe 3aianue
«Pemrerka [lenneray.
[IpakTueckoe 3a1anne
«HacnenoBanmue,
CLEIUICHHOE C TTOJIOM.
[IpakTueckoe 3aHsaTHE
«B3anmoaencTBus
reHOB (MOJICJIMPOBAHUE
CUHTE3a U TPAHCIIOpTa
MIUTMEHTA B KJIETKY)».




Tema 3.
MouiekyasipHbie
OCHOBBI CeJICKINH
(28 v)

['eHbl B mOnyJIAUsAX: BEIUKOE
paBHoBecue. [lomymsamus. YacToTsl
BCTPEUAEMOCTH MPU3HAKA U
ajutesisa. Y paBHeHue Xapau-
Baitn6epra. [Tomymnsiiun
MEHSIOTCSI: YUCIIEHHOCTD,
MHUTpalys ¥ BEIOOp cynpyra.
DaKTOpbI, KOTOPHIE BHIBOJSAT
NONYJIALIMIO U3 PaBHOBECUS XapIu-
Baiin6epra. UuciaeHHoCTb
nonyJyianuu. Ponesas urpa
«Ibdext ocHoBaTens». Hpeid
reHoB. Myranuu. Hecirywalinoe
ckpemuBanue. N3oismusi.
[Tonmynsunuu MEHAIOTCS:
€CTECTBEHHBIN 0TOOp. Mexanu3m
JEeNUCTBUS €CTECTBEHHOT0 0TOOpA.
JBroKymuii oToop.
MonaudukarmonHas
M3MEHYUBOCTh. CTaTUCTUUECKHUE
0COOEHHOCTH MOAU(DUKAITUOHHON
u3MeHunBoctu. Hacnenoanue
KOJIMYECTBEHHBIX MTPU3HAKOB.
KonnuecTBeHHbIE TPU3HAKHU.
CpenoBast ”BMEHYHUBOCTh
npusHaka. Koaddurment
HaCJIEAyeMOCTH Ipu3Haka. OTBeT
Ha 0TOOp. [louck reHos
KOJIMYECTBEHHBIX MPU3HAKOB.
OIHOHYKICOTUHBIE BAPUAHTHI
reroB. [IHK-uumn. [ToamHoreHOMHBIM
aHaJIN3 acCOIlMaI.

«OMBD» HaJI TCHOMOM.
[Toctrenomuas spa. OOpaTHas
reHeTuka. «OMUKCHBIE»
uccienoBanus. [Iporeom,
MeTaboIoM. JloMecTUKaus 1
LHEHTPbI TEHETUYECKOTO
pazHooOpa3sus. [Torcku pactenmii ¢
«XOPOIIMMUY» TPU3HAKAMH TSI
yesoBeKa. LleHTpel reHeTnyecKkoro
pazHooOpasus. Hukounait IBaHoBUY
Basunos. Cenexuusi.
Kombunarmonnas u ruopuiHas
cesiekius. I 'ereposuc.

[IpakTnueckoe 3ananue
«YacToTsl aneneu,
TE€HOTHUIIOB U
(EHOTHUTIOB.
HccnenoBarenbekuii
IIPOEKT «AHaIN3
TE€HETUYECKOMN
CTPYKTYPbI MOMYJISLIUHA
(Ha OCHOBE 3aKOHA
Xapau-Baiianbepra)y.
Ponesas urpa «3ddext
OyTBUIOYHOTO
TOPJIBIIIIKAY.

Pounesas urpa
«EcTecTBEeHHBIN
0oTOODY.
HccnenoBarenbckue
paboThl
«MopaudukanmoHHas
U3MEHYHMBOCTh
pPacTEeHMI B Ipeieiax
BaIlIETO MECTa
KUTEITBCTBAY.
[IpakTyeckoe 3aianue
«ATPOHOMBD.
[IpakTueckoe 3aganue
«I"'oMonoruueckue
PAIIBI HACIEICTBEHHON
U3MEHYUBOCTH.




CoxpaHUTbh U U3YYUTh I'€HBI, YTOOBI
MeHsITh Oyayiiee. Kak mpaBuibHO
XpaHUTh TeHbl. Komnekuun
TEHETUYECKUX PECYPCOB PACTCHUM.
[IpakTukym u/unu
HCCIIEIOBATENIbCKUN ITPOEKT:
MeTobpl KyIbTUBHPOBAHUS 1N Vitro
JUJISL COXPAHEHUSI TEHETUYECKUX
PECYpPCOB paCTEHUM U JJIs1
YCKOPEHHOM CEJICKIIUU
['eHeTHueCcKkue LHEHTPHI B HAIIEH
cTpaHe. ['ne 3aHumaroTcs
TCHETUKOW U TEHOMUKOM 11 HY KT
CEJIBCKOI0 X0351CTBA.
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