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«BeJqiMKkHe TO0CTUKEHUA COOTCYECTBEHHUKOB
5-9 kiacenl



IHOACHUTEJBbHASA 3AIIMCKA

OO0mas xapakTepucTUKa

[Iporpamma BHEYPOYHOM TS TENbHOCTU «Benukue JTOCTHXKEHUS
COOTEYECTBEHHUKOB» Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSl COCTaBJieHa C
ydueToM TpeboBanuii deepaabHOr0 rocyAapCTBEHHOTO 00pa30BaTEIbHOrO CTaHIapTa
OCHOBHOTO 0011ero o0pa3oBaHMs K pe3yibTaTaM OCBOCHHUS U K CTPYKType OCHOBHOMU
o0pa3oBaTenpHOM MporpaMMbl OCHOBHOTO 001Iero oOpa3oBaHHs, Ha OCHOBE pabodeii
mporpaMMbl Kypca BHeypouHo# nearenbHocTH «lIpodopuentamus», OOII OO0 wu
yueonoro miana 'bOY COL Ne 2 r. Cei3panu.

AKTyalnbHOCTh  peaju3aldd JaHHOW  TIporpaMmbl  OOyCJIOBIIEHa  camMoW

0COOEHHOCTBIO MPOEKTHO-UCCIIEOBATENBCKOM ACSITEIBHOCTU. DTa IEATEIbHOCTD JICKUT
B OCHOBE T03HABATEIHLHOTO UHTEpEca peOeHKa, SBIISICTCS 3aJI0TOM YMEHUS TJIaHUPOBAThH
T00bIe IEUCTBUS U BAXKHBIM YCIIOBUEM YCIICIIIHON peain3auuu uaei. JIrooble naMeHeHus
COBPEMEHHOTO OOIIECTBA CBSI3aHbI C NPOCKTAMHU W HUCCIEJOBAHUSIMU — B HayKe,
TBOpYECTBE, OU3HECe, OOIMIECTBEHHOM XU3HU. [109TOMY Ba)KHBIM 3JIEMEHTOM Pa3BUTHS
JUYHOCTU oOO0ydaromerocs: spisieTcs (OPMUPOBAHUE OCHOBHBIX HABBIKOB IMPOEKTHO-
MCCIIEIOBATEIIbCKOU IESITEIbHOCTH.

[Iporpammoii npegycMoTpeHo (HOPMHUPOBAHHE COBPEMEHHOTO TEOPETHUYECKOTO
YpOBHSI 3HaHUW, a TaKKe U TMPAKTUYECKOrO OIbITa paboThl € JIaOOpaTOPHBIM
000pyI0OBaHUEM, OBJIAJICHUE NPHUEMaMH HCCIIEOBATEIbCKON NEATeIbHOCTH. MeToabl
OpraHu3alMd  00pa30BaTEeIbHOM W  HAYYHO-UCCIENOBATEIbCKONM  JAESTENbHOCTU
npeaycMaTpuBaloT (GOPMUPOBAHUE y OOYYArOMIMXCS HECTaHIAPTHOTO TBOPYECKOTO
MBIIICHUS, CBOOOIbI CAMOBBIPAKEHUS U UHIUBUIYAJTbHOCTU CYXKICHUH.

st monHOTO yd4eTa MOTPEOHOCTEH yyaluxcss B MPOTpaMMe HUCIOJIb3YeTCs
muddepeHIPOBAaHHBIN  TOAXO/A, YTO CTUMYJUPYET YYallerocs K YBEIWYEHUIO
NOTPEOHOCTH B MHAMBUAYAITBbHOMN, HHTEIJICKTYaIbHON U MMO3HABATEIILHON JESTEIHLHOCTH
Y pa3BUTHIO HAYYHO-UCCIIEIOBATEIILCKUX HaBBIKOB. [IporpamMma ctanet BocTpeOoBaHHOM
B IIEPBYI0 OYEpEAb MIKOJbHUKAMHU, KOTOPHIE MMEIT CTOMKMH HWHTEpEC U
COOTBETCTBYIOILLYIO MOTHUBAIIMIO K H3YUYEHHIO MPEIMETOB €CTECTBEHHO-HAYYHOTO 1IUKJIA,
€CTECTBEHHBIM HayKaM M TEXHOJIOTHSIM.

B noapocTkoBOM BO3pacTe yyaluecs MposiBISIIOT CBOIO 3aMHTEPECOBAHHOCTD B TOU
WIM WHOW 00JIacTh 3HAaHWW, HAYYHOM HalpaBiIeHUH WM MNPodeCCHOHATBHON
nesTenbHOCTH. Takum o0pa3oM mNpoucXoAuT (GOPMHUPOBAHUE I[I03HABATEIBHOW U
MPO(ECCUOHATIEHON COCTaBIISAIONICH JTUYHOCTH, TIOMOTAET y4YaIlleMycCsl B OINpPEACIICHUN
OyIyIIero sKU3HEHHOTO MYTH U B MPO()ECCHOHATBLHOM BBIOOPE MOCIe OKOHYAHUS IIIKOJIHI.
[TogoGHOTO posia 3aMHTEPECOBAHHOCTD CTUMYJIMPYET MOCTOSIHHOE JKEJTaHUE HIKOJIbHUKA
K TO3HAaHUIO HOBOTO, PACIHIMPEHUI0O U YIUIYOJICHUIO COOTBETCTBYIOIIMX 3HAHUU, WU



MOJIyYEHUI0 HOBBIX B TOM YHCJIE MPAKTUYECKUX HABBIKOB, a TaKXe MOTHUBHUPYET
ydJarierocs Ha npodOopueHTaIIHIO.

[Iporpamma HareneHa Ha TIOMOIL PEOCHKY B OCBOCHHHM OCHOB OPTaHM3AIlUU U
OCYIIECTBIICHUSI COOCTBEHHON MPOEKTHO-MUCCIIEAOBATEILCKON ACATEIHHOCTH, a TAK)XKE B
NpUOOPETEHUM  HEOOXOJWMOro  OmbITa g  paOOThl  HAJ  WHJIUBUAYAIbHBIM
UCCIIEIOBAHUEM WJIM IPOEKTOM. [IporpamMma momMoskKeT MIKOJIBHUKY B OoJiee ri1yOoKoM
M3YUYEHUHM MHTEPECYIOIIEH ero 00JIacTH €CTECTBEHHBIX HayK, a TakXKe B MPUOOPETCHUH
BOXHBIX COIMAIBHBIX HABBIKOB, HEOOXOJMMBIX IS MPOJAYKTUBHOM COITMATIU3AIUU U
(bopMHUpPOBaHUS TPAKIAHCKON TTO3UITUU:

— HaBBIKA CaMOCTOSITEIBHOTO pEIIeHUS aKTyaJdbHbIX MCCIIEAOBATEIbCKUX WIIU
MPaKTUYECKUX 3a7a4, BKIIOYAIOMIETO B ce0s YMEHHE BHJACTh W aHAIM3UPOBATH
MpoOJeMbl, HYXKIAIOMHUECS B PEIICHWH, YMEHHE JeTajJbHO IpopadaTeiBaTh U
peann30BbIBaTh CIOCOOBI paOOTHI C HUMH, YMEHUE TUIAHUPOBATh COOCTBEHHYIO padoTy U
CaMOCTOSTEIIEHO KOHTPOJIMPOBATH CBOE MPOJIBIKCHUE K JKEIIAaeMOMY pe3yJIbTaTy,

— HaBbIKa IN€HEpUPOBaHHUS U O(OPMIICHHS COOCTBEHHBIX HJIEH, OOJIEUEHUS UX B
yA0OHYIO JJI pacpocTpaHeHus: Gopmy;

— - HaBBIKA YBOXXUTEJILHOT'O OTHOIICHHUS K UyKUM B3IJIsIaM U UesiM, 0 OpMIICHHBIM
B paboTax Jpyrux JIOJIeHd, JPYrUX aBTOPOB — BJIAJACIBIEB HWHTCILICKTYaIbHOM
COOCTBEHHOCTH;

— HaBblKa  MYOJIMYHOTO  BBICTYIUIGHHMsSI — mepel  OONbIIOW  ayJduTOpHUEH,
apryMEHTUPOBAHUS W OTCTaWBaHUS CBOCW TOYKM 3pPEHHUS, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB U B3POCIBIX, YOSKIICHUS IPYTUX B CBOEH MPABOTE, MPOIBUKEHHUS CBOUX
ujaeu;

— HaBbIKa pabOTHl CO CIENHUATM3UPOBAHHBIMU KOMITBIOTEPHBIMU IPOTpaMMaMH,
7a00paTOpHBIM  000pYJAOBaHHMEM, TEXHUUYECKUMH YCTPONCTBaMH, OHOIMOTEUHBIMU
dboHIAMH W UHBIMH peCypcaMu, C KOTOPBIMH MOXET OBITh CBsi3aHa TMPOEKTHO-
HCCIIEI0OBATENbCKAs ACSITCIIBHOCTD IITKOJIbHUKA.

Kpome Toro, pabora MmKOJIbHWKA HaJ TPOSKTOM WM HCCIEJOBAaHUEM Oyer
CIOCOOCTBOBATh U PA3BUTHIO €T0 aJCKBATHON CaMOOIICHKH.

BapuaHnTsl peaju3anuu nporpaMMbl 1 GOpMbI POBeIEHUsT 3aHATHIA.

JlanHast mporpamMma paccuuTaHa Ha paboOTy €O IIKOJBbHUKaMU 5-9 KIaccos.
[Tenarory BaykHee aKIIEHTHPOBATh CBOC BHUMAHHE HE CTOJIBKO HAa KaueCTBE pe3yibTaTa
IIPOCKTa WIIM MCCIICIOBAHMUS, CKOJILKO Ha TOM, YTOOBI yUaIlTUCs MMOTydajl 3HaHUS B TOM
YHUCJIC U YePe3 BBITTOJIHCHHUE MPAKTHYECKOTO 3aJJaHus, STl BBIBOJABI M YMO3aKITFOUCHHSI
Ha OCHOBAaHHMHM CBOETO WCCIEIOBAHUS, YYWICS CpPaBHHBATh €ro pe3yJbTaThl C
TEOPETUYECKUM MAaTEPUAJIOM U UCCIICIOBAHUSIMU JIPYTUX IIKOJLHUKOB. Takum 00pa3om,
IITKOJTbHUK OCBOUT OCHOBBI TTPOCKTHO-UCCIIEA0BATEIBCKON ACATENHHOCTA M IPHOOPETET
HaBBIK KPUTUYECKOTO OTHOIIICHUS K MaTepuaiy.



[Iporpamma pa3zbuTa Ha MOJIYJIM, KOTOpbIE MOTYT OBITH HCIHOJIB30BaHBI JHUOO
YacTU4HO, JiMOO TmoJHOCThio. Tak Moaynb «Kak JKMBOTHBIE U pacTeHUs
MPUCIIOCA0INBAIOTCS» (IBOJIIOIMOHHAS SKOJIOTHS) TPEANnoiaraeTcs Jjisl U3y4eHus B 5
i 6 kinacce B TedeHue opHoro roxa (34 waca B rox). Monymu «OCHOBBI
pacTeHueBOACTBa» M «buorexHomorus» paccuuTaHsl Ha 68 YacoB W MOTYT OBITH
peanr3oBaHbl B TeUeHUH 2-X JieT (1mo 34 yaca B roj) wiu B TedyeHuu 1 roga (68 yacos B
ron). Bo BTopoMm ciydae BO3MOXHO MpoXoxkjaeHHe o6oux wmoayne («OCHOBBI
pacTeHueBoACTBay B 7 i 8 kiacce, «buorexnonorun» B 7 uiu 8 kiacce). AHAIOTUYHO
Moy «MoJeKyJsipHble OCHOBBI (pr3noJIoruu U dhapMakoaorum» U «MoJeKyIsipHbIe
OCHOBBI CEJIEKIIMN» PACCUUTAHBI HA 68 YaCOB U MOTYT OBITh peaTn30BaHbl B TCUCHUU 2 -
x Jjiet (1o 34 yaca B roa) win B TeueHuu 1 roga (68 yacoB B roa). Bo BTopoM ciydae
BO3MOXXHO TPOXOkAeHUE 00oux moayiei («MoJieKyIsipHble OCHOBBI CEJICKIIUM» B 8
kJacce, «MoseKysipHble OCHOBBI (PM3HOJIOTHH U hapMaKkoIoruu» B 9 kiacce).

MoOXHO pPEKOMEHI0BAaTh HCIOJIb30BaTh MOIyiIu «Kak >KUBOTHBIE M PaCTEHUS
npucnocadiauBatoTcs», «OCHOBBI PACTEHHEBOJACTBa», «MOJEKYISIpHbIE OCHOBBI
CEJICKIIMM» B Ka4eCTBE HEMPEPHIBHOIO 00pa3oBaTeIbHOTO uKia (5-9 kinacc o 1 gacy B
HEJIeN0) ISl KJIACCOB arpoOMOTEXHOJIOTHYECKOW HampaBieHHoCcTH. Moaynu «Kak
KUBOTHBIC U PACTCHUS MPHUCIOCAOIUBAIOTCA», «buoTexHonorun» u «MoneKyIsipHbIe
OCHOBBI (PU3MOJIOTUH U (HapMAKOJIOTUN» B KaYECTBE HEIPEPHIBHOIO 00pa30BaTEIILHOTO
mukia (5-9 wimacc mo 1 ywacy B Henmento) ISl KJIAaCCOB OMOTEXHOJOTHYECKOTO WITU
MEIMLIMHCKOTO HANPaBJICHUH.

B3aumocBsa3p ¢ nporpammoit Bocnuranusi. [Iporpamma kypca BHEYpOUHOU
NEeSATEeIbHOCTH pa3paboTaHa € Y4YE€TOM PEKOMEHJAUUi MPUMEPHOM MpOrpamMmbl
BOCIIUTAHUS, YYUTHIBAET TICUX0JIOTO-T1€IarOrMY€CKUE OCOOCHHOCTH JaHHBIX BO3PACTHBIX
KaTeropuid. JT0 MO3BOJISIET HA MPAKTUKE COCAMHUTH OOYYaIOIIyl0 W BOCIUTATEIbHYIO
NEATENIbHOCTD Me1arora, OpUeHTUPOBATH €€ HE TOJIbKO HAa MHTEJUIEKTyaJbHOE, HO U Ha
HPABCTBEHHOE, COLIMATILHOE pa3BUTHE PEOCHKA. ITO MPOSBISETCS:

— B IPUOPUTETE JIMYHOCTHBIX PE3YJIbTATOB peaau3alliu MporpaMMbl BHEYPOUHOM
NEATEIbHOCTH, HAIEAIINX CBOE OTPAKEHUE U KOHKPETU3AIMIO B TPUMEPHOM Mporpamme
BOCITUTAHUS,

— B BO3MOHOCTHM KOMIUIEKTOBAHHSI PA3HOBO3PACTHBIX TPYII JIJIsi OpraHu3aluu
npo(OpUEHTAIMOHHON  JEATETLHOCTH IIKOJbHUKOB, BOCIHUTATEIHbHOE 3HAYCHUE
KOTOPBIX OTMEYAETCS B MPUMEPHOM MpOorpaMMe BOCIIUTAHUS;

— B UWHTEPAKTUBHBIX (opMax B3aHATHH ISl MIKOJIBHUKOB, O0ECMEeYMBAIOIINX
OOJBITYI0 WX BOBJIEYCHHOCTh B COBMECTHYIO C TIE€JaroroM MW JAPYTUMH JEThbMU
JIeSITETLHOCTh U BO3MOKHOCTH 00pa30BaHUs Ha €€ OCHOBE JIETCKO-B3POCIIBIX OOIIHOCTEH,
KJIIIOYEBOE 3HAUYECHHE KOTOPHIX I BOCIHUTAHUS MOAYEPKUBAECTCS MPUMEPHOMN
MIPOrpaMMOK BOCITUTAHUS.



Oco0enHocTH padoThl YUYUTeJIs MO MporpaMMe. 3ajiadya yUuTessi COCTOUT B TOM,
4yTOOBl  COMPOBOXKJAATh IMpolecc MNpodhecCHOHANbHOW OpPUEHTAIMU  IIKOJbHUKA,
packpbiBas MOTEHIIMAN KaXKIOro 4epe3 BOBJICUECHHE B MHOTOOOPA3HYIO JESTENbHOCTD,
OpPraHM30BaHHYIO B pa3HbIX (hopmax. [Ipu s3ToM pe3ynpTaToM pabOThl YUUTENS B IIEPBYIO
ouepeib ABISIETCS JMYHOCTHOE pa3BUTHE Yydanlerocs. JIMYHOCTHBIX pe3yJIbTaToOB
YUHUTENIb MOXET JOCTUYb, YBJIEKash yYEHHKAa COBMECTHOM M HHTEPECHOM UM 000UM
NeSATEIbHOCThIO,  YCTaHaBIMBAasE  BO  BpeMs  3aHATUA  JOOpOKENIaTEeNbHYIO,
MOIJIEP>KUBAIOIILYI0 aTMOC(hEpY, HACKIIIAS 3aHATUS IEGHHOCTHBIM COZEP>KaHUEM.

[IpumMepHast cxema NPOBEICHHUSI 3aHATHH 110 IPOrPAMME:

1. OOBsicHEeHHE TEOPETUUECKOT0 MaTepraa o TeMe.

2. IlogroroBka K OHKCHEPUMEHTAJIbHOMY 3aHATHIO, OOCYXXICHHE OOBEKTOB JIs
MPAKTUYECKOTO 3aHITHS.

3. IlpoBeneHune NpakTUYECKOTO 3aHATUS — OCHOBHAS 3a/1a4a OCBOEHUE METO0JIOTUI
JAHHOTO IKCIIEPUMEHTA.

4. Ilo OKOHYaHMM MPEAJIOKUTH JEeTSAM, KOTOpbIE 3aUHTEPECOBAIMUCH JAHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €r0 B HCCIEAOBATENIbCKUN MpOoeKT. s 3Toro HeoOXoaumo
o0CyIuTh OOBEKTHI, KOTOpbIE€ YYEHUK OyJeT UCCIeA0oBaTh, COCTaBUTh IUIAH
HKCIIEPUMEHTA.

5. Ilomoub yueHUKY MPOAHATIU3UPOBATH PE3YIbTATHI SKCIIEPUMEHTA.

OueHuTh pe3ysbTaThl IPOEKTHO-UCCIEA0BATENIBCKON AEATEIbHOCTH IIKOJIbHUKOB
MOKHO B IIpOlLlIECCE 3alllUThl MMM CBOMX pa0OT B paMKax IIKOJbHOM Hay4dHO-
IPAaKTHYECKON KOH(pEpEeHIUH.



COJIEP’)KAHUE KYPCA BHEYPOUHOM JEATEJbHOCTHU

Monayib «Kak :KMBOTHbIE€ H PACTEHHS MPUCHIOCAOTUBAIOTCS» (IBOJTIONMOHHAS
3Ko0JI0THs) 5-6 KJacchl (34 yaca)

1. Mbt uccneoyem xncuesvie oo6vexmut (6 uacos)

CBoiicTBa M CTpOEHUE MKUBBIX OPraHU3MOB (CTpoeHue KieTku). Bua, ocodbb —
OpraHm3M Kak einHas cucrema. Anantammu (mpucnocobnenus). [lonstue romeoctasa
AKUBOTO opranuzma. CriocoOsl €ro nogaepxKaHusl.

[lonsiTne BapuaTMBHOCTH npu3Haka. lccienoBarenbckue padoTel «Bce
(cuHuLBl, 6€JIKH, Oepe3bl U T.1.) oJauHaKoBbIe? DOTOKBECT.

Orpanuuenuss mopdosorndeckux u ¢uznogornueckux agantamuii. [louyemy
OpraHu3Mbl HE CTAHOBSTCS OECKOHEYHO OOJIBIIUMHU, MAJICHbKUMH, BCESIHBIM.
[Ipaktuueckas padora «CocTaBisieM KHUTY PEKOPJOB PACTEHUM M KUBOTHBIX HAIIETO
Kpash».

2. Bausanue oxpyscaroweii cpeowt Ha dcusbvle opzanuzmot (12 uacos)

dakTopbl OKpy:Karomieil cpeabl (abMoTuyeckre, OMOTUYECKUE, aHTPOTIOTEHHBIE).
[Ipumepst  aOuoTudeckux (HaKTOPOB, OKA3bIBAIOIIMX OCHOBHOE BIUSHUE Ha
KU3BHEHCATEIbHOCTh  KUBBIX  OpPraHM3MOB: TEMIIEpAaTypa, CBET, BJIAXXHOCTb.
[Ipaktuueckoe 3ansitue «l{Betr u Temioy» (KyOMKHU JbJa B3BECUTH, MOJIOKUTH B YaIIKU
Ilerpu Ha pa3HouBeTHYIO Oymary, yepe3 30 MUHYT B3BECUTh 3aHOBO — KTO ObICTpee
pacrasun). [Ipaktudeckoe 3ansarue «HYTo pacTBopsieTcs B BoJe» (dKCHepuMeHT « Kuakui
nomy»). [lpaktudeckoe 3anstue «Juddysus Bemects B Boje (pacTBOpHI)», «J[BrkeHne
pacTBopoB 1o 1LBeTKYy». I[IpakTtuueckoe 3ansitue «Jlenm maBaer B Boje (aiicOeprw,
3amep3anue BogoeMoB)». [Ipaktuueckoe 3anstue «Jlen mpu 3amep3aHum pacIupsieTCs»
(pa3pyuieHue kaMHs (MOYBOOOPA30BAHUE), 3aMEP3aHNE KIIETOK).

OcCHOBHBIE ~ 3aKOHOMEPHOCTH  TPHUCIIOCOOJICHUS  >KUBBIX  OpPTaHU3MOB K
abuotnyeckuMm (akrtopam. [IpucnocoOneHuss K OCHOBHbIM aOMOTHYECKUM (paKTOpam:
TeMreparypa, BIaxXHOCTb W cBeT. Ilpaktudeckoe 3austue «llly6a» (kyOuku nbaa
3aBEPHYTH B pa3HbIil MaTepual, B3BecuTh). [Ipaktrueckoe 3austue «I IurmMeHTh (MOXHO
pa3lenuTh Ha BaTMaHe Kpacutenu u3 (rmomactepoB». [Ipaktuueckoe 3ansitue «Kak
KUBOTHBIE [JIABAIOT B BOJ1€» (DKCIIEPUMEHT C MUIETKOM).

UccnenoBarenbckue padboThl «Briusaue cBeTa (Termia, BIaKHOCTH, COCTaBa MOYBHI)
Ha pPAacTEHUsS B €CTECTBEHHBIX WJIM MCKYCCTBEHHBIX YCJIOBUSAX» (HA JOCTYITHOM
maTepuare).

3. Bzaumooeiicmeus rcusvlx opzanuszmos (4 uaca)

buoTtnueckue (bakTopBhL. 3aKOHOMEpPHOCTHU pa3BUTHUS MEKBHI0BBIX
B3aUMOOTHOIIEHUH. Ko3Boousi (XUIIHUK-KEPTBA; MMAPA3UT-XO3AUH) IBOJIOLMS
ctpateruii noObiBanus nuniy. CoruanbHOCTh. Buabi-Bcenenipl. [lepedyens pacteHuit-
Bpeauteneid. HccnenoBatenbckas pabora «HaOmioneHus 3a B3aMMOOTHOILIEHUSIMU



KUBOTHBIX MPU JOOBIBAHUU MUIIU (KOPMYILIKH JJIs ITULL, JIJIs1 TOPOJCKUX WIIA CENTbCKUX
KUBOTHBIX). BeO-xkamepwi». HccnenoBarenbckas padorta «PacmpocTpaHeHue BUAOB-
CHUHAHTPOIIOB B HAIIEH MECTHOCTH.

4. Yenoesek 6 scuznu pacmenui u ycusomnvix? (6 uacoes)

AnTponorennsie ¢paktopsl. [IpaBaa jau, 4T0 MepBOOBITHBIE JIFOIU KUITU B TAPMOHUH
¢ npuponoi. O1oMaIHUBaHUE U MPUPYUYEHUE KUBOTHBIX M PACTEHUW. 3a4eM cracaTh
BBIMUpAIOIIME BUJIBL, KaK 3TO Aenarb. KyIbTypHble pacTeHHS U WX JUKUE MPEIKH.
[Touemy BakHO MX COXpaHATh. Pa3HOOOpa3ue KylbTYpHBIX PACTEHHI M UX 3HAYEHUE B
®KU3HU yenoBeka. KpacHas kaura Bamiei teppuropun. Oco6o oxpaHsemMble TEPPUTOPHH,
3anoBenHuku Poccun u mupa. Ilpaktuyeckas pabora «PazHooOpasue KylabTYpPHBIX
pPacTEeHU! B BallleM PETHOHEY.

HccnenoBatenbckas paborta «BiusHHE aHTPONOTEHHBIX (DAKTOPOB Ha pa3BUTHE
pacTeHUl B TOPOJI€/HACETIEHHOM ITYHKTE.

Okckypeust/mpaktuueckas padbora «OOIIT B Bamem peruoHe — yHUKaJIbHBIC
O0OBEKTBI TPUPOIBD.

5. Okonozuueckue nuwu (6 vacos)

buocdepa — onHa U3 BaxkHEHIIMX 000704YeK 3eMiau. UTO Takoe «3KOJOTHYECKHE
HUIIW» U Kak OHHU (opmupyrorcs? dopmupoBaHue 3HaHUN MO OMOPA3ZHOOOPA3HIO
KU3HEHHBIX  (OpM,  TOBEJEHYECKMX  MPUCHOCOOJeHUH,  Moau(dUKalMOHHAS
M3MEHYMBOCTD (Ha 6a30BOM ypoBHe). PacturtenbHble coobmiecTBa u ux Tunsl. PazButue
Y CMEHBI PaCTUTENIbHBIX COOOIIECTB.

UccnepoBarenbckue padoOThl «IKOJOTUYECKHE HUILIM BOKPYT Te0s — ONHMCaHUE
dbakTopoB OKpyXatoiiei cpeawl». HMccnemoBatenbckue padboThl «DeHosiornyeckue
HaOJIIOICHUAY .

Monayab «OcHOBBI pacTeHHEBOACTBay» /-8 Kiaacchl (68 yacon)
1. Beedenue ¢ pacmenuesoocmeo (2 uaca)

Yro-Takoe pacTeHHEBOACTBO: OCHOBHbBIE (AKTOphl BbIPAIMBAHUS PACTCHUU.
Ucrtopust pazButus arpoxuMudeckux 3Hanui (paborsl M.B. Jlomonocoga, 0. Jlubuxa,
byccenro, B.B. [JokxyuaeBa, K.A. Tumupszea, [1.A. Kocteruesa, I.H. [IpssHunmankoBa
u jap.). [Ipaktuueckas padora «bouka JInbuxay.

2. Aepomexnuueckuit sxcnepumenm (6 uacos)

[IpaBuna MOCTAaHOBKM arpo3KcnepuMeHTOB. llocTaHOBKa SKCHEPUMEHTOB C
pacTeHussMH. BBIOOp TeMbl, COCTaBlIEHUE TUIIOTE3bI, 1€ U 33Ja4 SKCIEPUMEHTa MO
BBIPAIIMBAHUIO PACTEHUM B KOHTpoaupyeMou cpene. KonTponu, mnOBTOpHOCTH,
IpoBeieHHe JKcnepuMeHTa. [lmanupoBanue skcnepumeHTa. OILIEHKa pe3yJIbTaToOB
skcniepuMenTa. MccnenoBarensckas padora «@DakTopbl, BIMSIONIME HAa MPOpPACTaHUE
ceMstH (pPOCT TIPOPOCTKOB)».

OcBoeHuE TEXHOJIOTMH KPYIJIOTOJJUYHOTO BBIPAIIMBAHUS CAIATOB U MUKPO3€EJIEH!



B KOHTPOJIMPYEMBIX HCKYCCTBEHHBIX yCHOBUsX. COOp YCTaHOBKH [JIsl BbIpalllMBaHUS
PACTEHHI B KOHTPOJIMPYEMBIX YCIIOBHSIX.
3. Ponab xumuueckux snemenmos ¢ numanuu pacmenuit (20 uacos)

Bonma. PactBop. BriTsKKa. AHMOHBI, KAaTHOHBI, 3JIEKTPONPOBOAHOCTL M pH
pactBopa. Posib XMMUYECKUX JIEMEHTOB B IUTaHUU pacTeHul. [lomyyenne nuraTtenbHbIX
BelecTB pacTteHusIMU. [IpakTuyeckas padora «CxeMbl MUTATENbHBIX pacTBOPOB. Pacuer
7103 YIOOpEHUM JUIsl MUTATENIbHBIX PACTBOPOBY.

YnoOpeHusi: oOpraHuyeckue, MUHEpaldbHble, MHUKpPOOUOIOTrHYEeCKUe. THIIbI
nuTaHus pacTeHuil. Bo3gymiHoe W MuHepanbHOE (KOpPHEBOE) NUTAaHUE PACTCHUM.
TpaHCOpT NHUTATENBHBIX BEIIECTB PACTEHHM: BOCXOASIIMA W HUCXOIAIIAN TOK.
BaxHneiimme kanuiinele, GocpopHbIE U a30THbIE yAOOpeHus, ux coictBa. [IpocTeie u
cinoxHble ynoopenus. [lpaktudeckas padora «lIpaBuna cMemudBaHUs YI0OpEHUII
[Ipaktrueckas padota «llutanue pacTeHU: TEXHOJIOTHS TPUTOTOBICHUS MUTATEIBHBIX
pacTBOPOB IJISl Pa3HBIX KYJIbTYpP».

PocT u pa3BuTHe pacTeHMil: 3Tanbl OHTOr€HE3a, (PaKTOPhI, BIMSIOLIME HA POCT
pacTeHMii: CBeT, TyCTOTa IMOcaloK, muTaHue, cyoctpar. IlpakTuueckass pabora
«MOHUTOPHUHT MUHEPATILHOTO MTUTAHUS PACTEHUI».

OcoOEHHOCTM NHTAHHUS PACTEHUH a30TOM. A30T M €ro 3HAY€HUE B KU3HH
pacteHuii. @opMBbI a30Ta U UX NPEBPALLECHUE B ITOYBE.

Ucrounrku docdopa nis pacrenus. 3naueHue pochopcoaepkaumx cCoOeTMHEHUN
B KJIeTKe. Poiib Makpoasprudyeckux coennHeHuit pocdopa B sHEPreTH4ecKoM 0OMEHe.

Bnusnue kanmusa Ha (u3MuUecKHe CBOWMCTBA NPOTOIIa3Mbl, Ha (HepMEHTHI
YTJIEBOIOPOAHOIO OOMeHa, cuHTe3 OenKkoB U Ap. Poib Kanus B nmoaaep>XaHUud MOHHOTO
OanaHca B TKaHsX, B IPOLECCaX CaMOPETYJISLIHH.

PerynaropHas u cTpykTypooOpa3zoBareibHas poOJib KajlblUg. YdYacTHE B
00pa30BaHUU KIJIETOYHOW CTEHKH, MOAJECPHKAHUU CTPYKTYPbl MEMOpaH U PEryJisilus UX
ITPOHUIIAEMOCTH.

3HaueHWe MarHus B MeTabonu3Mme pacTteHuid. Marawii B cocrtaBe xjopoduiia,
CXOJICTBO XJIOpOMIIJIa U TeMOrI00MHA KaK CBUAETEIBCTBO €IUHCTBA OPraHUYECKOTO
MUpa.

Cepa 1 ero OCHOBHBIE COEJUHEHUS, UX POJIb B CTPYKTYPHOW OpraHU3allK KJIETKH,
y4acCTHE B OKUCIHUTENBHO-BOCCTAHOBUTEIIBHBIX PEAKLIMSIX.

MukposnemenTsl. IIpencraBienuss 0 pojd MHUKPOIJIEMEHTOB B MeETa0OIU3MeE
pacteHuit. OCOOEHHOCTH MOCTYIUIEHUS MHKPOXJIEMEHTOB B pacTeHus. CUHEPrusm u
AHTaroOHU3M 3JIEMEHTOB TUTAHUS PACTEHUIA.

PacturenpHas nuarHocTMka W METONBI UACHTHU(UKAIMK HEIOCTAaTKa/M30BITKA
anemeHToB nutanus. [Ipaktuueckas pabota «PacturenbHas JTUarHOCTUKAY.

Uccnenosarenbckas padota «O1ieHKa COCTOSIHUSI KOMHATHBIX PaCTEHUM, paCTCHUIN
Ha WIKOJBHOW TEPPUTOPUHU, YCTAHOBKA NPHUYMUH MATOJOTUYECKUX COCTOSHHUM (IIpH



HAJTVYHHN )».
UccnenoBatenbckass pabota «OneHKa BIMSHUSA PA3NIAYHBIX 3JIEMEHTOB Ha
COCTOSIHHE PAaCTEHUH (COCTaBIEHUE PA3IUYHBIX IOJKOPMOK)».

4. Pezynamoput pocma pacmenuii. 3awuma pacmenuii (4 vaca)

[Tonsitue o perymnsTopax pocta pacteHud. CTUMYISTOPBI pocTa — (UTOTOPMOHBI
(aykcuHbI, THOOEPEIUTMHBI, IUTOKUHUHBI). THTHOUTOPBI pocTa pacTeHuii: 1. mpupoaHbie
(aOcu3oBasi KMCIOTAa U HEKOTOphbIe (EHOJIbHBIE BEIeCTBa (MKyMapoBas, KOpUYHas,
CAIMIMIOBAas K-Thl), 2. CHHTEeTHYECKHE (MOp(AKTHHBI, PETapAaHThl, A€(POIHAHTHI,
JIECUKAHTBI, repounuabl). OUTOMOHMTOPUHT U OILIGHKA COCTOSIHUS PAacTeHH.
CoBpemenHble criocoObl MoHMTOpUHra. [lpakTuueckas padora «OUTOMOHUTOPHUHI U
OLIEHKA COCTOsIHUS pacTeHui. COBpEMEHHBIE CITIOCOOBI MOHUTOPUHIA.

Hccnenosatenbckast padoTa «BnusHue rerepoaykciuHa Ha rmpopacTaHue (pocT Ha
Pa3HBIX CTAUAX, B Pa3HBIX YCIOBUAX) PA3IHUYHBIX PACTEHUNY.

3amura pacTeHUil OT BpeauTesneil: ocHOBbl Omometona. Ilpaktuyeckas padbora
«MHCEeKTapuu: MpaBUiIa U YCIOBUS Pa3BEACHUS MMOJIE3HBIX HACEKOMBIX).

5. Boonas, necuanan u nougennas Kyaiomypol, UX npUMeHeHUe 8 GbIPAUUBAHUU
pacmenuii. Quzuonozua pacmenuii (8 uacos)

BonHas, necuanass ¥ MOYBEHHash KyJbTYypbl, UX MPUMEHEHHWE B BbIPAlIMBAHUU
pactenuii. IlpoBenenue Bonbl B KOpHE W cTeOie pacteHuil. [Ipaktuyeckas pabora
«KopHeBoe naBieHue.

Boaubiii pexuM pacTeHHil: CTpoeHue YCThHIl: (AKTOPhI, BIUSIONIME HAa HX
PACKpPBITHE U 3aKPBITHE. 3HAUYEHUE MEXAHU3MA PETYJISLINU UCIIAPEHUS BIaru paCTEHHUEM.
[Ipaktuueckas padora «IIpurorosnenue npenapara yCTbUIl METOAOM CIEIKA».

UccnenoBarenbckue paboThl: «BnusiHUME YyCIIOBUW COAEpKaHUS PACTCHUM Ha
KOJIMYECTBO YCTHUID).

doTocuHTe3 — YHUKaIbHBIN Tpoliecc pacTeHuil. TemHoBass u cBeTtoBas (a3bl
dboTocunTe3a. 3HaueHue (HOTOCUHTE3A JJIsl KUBBIX opraHu3MoB. [Ipaktuueckas padbota
«DyHKIIMOHAJIbHAs ~ JUArHOCTMKA PACTEHUM MO  AKTHUBHOCTH  XJIOPOIIJIACTOB)
UccnenoBarenbckas padora «Ompenenenue xjopopuwmia A wu b, onenka
(OTOCUHTETUYECKON aKTUBHOCTH PACTEHUN U ()aKTOPOB, BIUSIONINX HA HEE.

@akTOphl poCcTa paCTeHUM: BO3AYX WM aspauus. [log3eMHOE ApIXxaHUME PACTECHHM:
COCTaB TIOYBEHHOTO  BO3Ayxa, Ta3000MeH. [a3oo00mMeH mipu  OecrOYBEHHOM
BoIpamuBanuu. [Ipaktuueckas pabora «Aspamus, CO2 u O2. JIpixaHue pacTeHHII.
[IpakTuueckas paborta «JIpIxaHue pacTeHUM: OlICHKAa MHTEHCUBHOCTH JIbIXaHUs paCTCHUMN
Y TJIOJIOBY.

UccnenoBarenbckue paboTel: «BnusiHue cnocoba BbIpamuBaHusl (cocTaBa
MUATATEJIbHOW CMECH, CXEMbl BHECEHHUSI) HA POCT U Pa3BUTHUS PA3IMYHBIX PACTCHUID.



6. Kyavmypnote pacmenus. Cospemennsie acnekmul cenexuuu (20 uacos)

Kak wyenoBek cranm wucnonb3oBaTh pacteHusa? CBsA3b pa3BUTHS LHBHIA3ALUN
YEJI0BEKa M oJoMaliHuBaHus pacteHuid. Jlomectukanua. uckyccus «/lomectukanus,
BCE JIM PpACTEHUS U IHKUBOTHBIE, KOTOpPBIE JKUBYT PSIJAOM C YEIOBEKOM UM
OJIOMAIIIHUBAIOTCSA? MOXKHO JIM CUATATH TapaKaHa OJOMAIIHEHHBIM KUBOTHBIM ?)

HacnencTBeHHOCTh M1 UBMEHYMBOCTh — OCHOBHBIE CBOWMCTBA KUBBIX OPraHU3MOB.
N3menunBocth. Bumbl m3menumBocTh. [lpakthueckas pabora «MomudukamnoHHas
MU3MEHYHMBOCTb (JIUCThS, UTOJIKU C OJTHOTO JEPEBA)».

['en — wMarepuanbHbIi HOCWUTENb HACIEACTBEHHOCTM W  HW3MEHYMBOCTH.
HyxiennoBeie kucnotsl. JIokanu3anus r€HETHYECKOTO Marepuana B KieTke. Jlenenue
kietok. Permmnkanusa JIHK. OcHoBHas qorma MosexysisipHoi 6uosnoruu. Tpanckpuriiums.
Tpancnauus. Mytaruu. [Ipaktudeckas padota «['eH — HHCTPYKIUS 1O COOpKE KIIETKU
(ma Oucepe unu KoHCTpyKTOope)». [lpakTuueckas pabora «MyTtamus Ha OyTepOpoje
(/00011 00BEKT U3 Mpenblayliel padoThl, T€ U3MEHEHHE WHCTPYKLUUU MHPUBEIET K
M3MEHEHHIO BHEIIHETO BHUIa OOBEKTA)Y.

OddexT OyThUIOYHOTO TOPJIbIIIKA M TEHETHYeCKoe pa3zHooOpaszue. Uto Takoe
reHO0aHk? 3ayeM COXpaHsITh N'€HETUYECKHUE pecypchl pacTeHHil? OCHOBHBIE CIOCOOBI
COXpaHEHUs TEHETUYECKUX PECypCOB pacTeHui (ex situ u in situ).

3nauenne pabor H.M. BaBuioBa. 3akoH  TOMOJIOTHYECKUX psiioB. LIeHTpsI
IIPOUCXOKNEHUS KylnpTypHbIX pacteHut H.M. Basumoa wm IIL.M. JKykosckoro.
[IpakTrueckas padota no rpynnam «OTKyAa Ha HalIUX cTodaxX (PPYKThI/OBOLLN/3IAKI.

OcHoBHbIe MeTonabl cenekiuu. ['uopuauzanus. Dopmbl or6opa. OCHOBHBIE
HaIpaBJICHUS! CEJIEKIMU: YIy4YlIEeHUE YpOXKAWHOCTH, YCTOMYMBOCTH K OMOTUYECKHUM H
abuotnueckum ¢akropam. [Ipaktuueckas padota «BripamuBaem ropox. Kak nposectu
CKpELIMBAaHUE Y TOPOXay.

Ecte n1u xu3Hp B mpoOupke? DBHOTEXHONOrMs KyJIbTYPHBIX pAaCTEHUHU.
UccnenoBarenbckass pabotra «BblpammBanue pacTteHuMil B npoOupke» (MOXKHO
BOCIIOJIB30BAThCA  PE3YyJIbTATAMU NPEABIAYIIMX DSKCIEPUMEHTOB II0 COCTABJIEHUIO
MUTATEIbHBIX PACTBOPOB JJI1 PACTECHHUIN).

Kak  yenoBexk  MoxeT  momuduimpoBatb  pacrtenua?  I'eHeTmueckoe
penaktupoBanue. COBpEMEHHbIE  TOAXOAbl W JIOCTWKEHHMS  I€HETHYECKOTO
penaktupoBaHusi  pacteHuil. IIpaktuueckas pabota  «I'@HOMHBICE  HOMHUIIBI
(MomenupoBanue pabotel cuctreMbl CRISP-Cas).

7. Pacmumenvnas npodykyus. (8 uacos)
Hanzemnsie u moa3emMubie opranbl pactenuid. [lober u Bumon3MeHeHHbIi moder
pactenuii. CriocoObl pa3MHOXKEHUSI PACTEHUM.
[Tonsatne o0 KkauecTBe TMPOAYKTOB muTaHus. [IpoOiieMbl  KOHKYypEeHIIUU
OTEYECTBEHHBIX MPOAYKTOB MUTAHUS C UMIIOPTHBIMU. JIOTHCTHKA TOCTABKH U CPEACTBA



COXpaHEHHUs MPOMyKTOoB TuTaHus. [IpakTthyeckas paborta «IIpemenbHO AOMyCTUMBIC
koHreHTparuu (I1J1K) u MeTonbl KOHTpOJsi 6€30MacHOCTH PACTUTEIHHBIX MPOTYKTOB
MUTAHUS.

Mukpo3eieHb: TIOJIC3HOCTh U TeXHoyoTHs. MccnenoBatensckas paboTta «OreHka
KauecTBa BbIPALLICHHOW MUKpPO3€eJIeHn» (JINOO CBOsI, TMOO U3 Mara3uHa).

XUMUYIECKH aHamn3 TIPOIYKITHH. OcHOBBI CHEKTPO(HOTOMETPHH.
[Torennmometpusi. Xpomatorpadus. [Ipaktuueckas padborta «MeToIbI OIIEHKHA KaduecTBa
pPacTUTENbHOW TPOAYKIMH: XPaHEHHWE M COXPAHHOCTh TMHUTATENbHBIX BEHIECTBY (MO
JOCTYITHOMY 00OPYIOBAHHUIO).

UccnenoBarenbckas padora «Omnpeaenenue ButamuHa C MeTOAOM OOpaTHOIO
TUTPOBAHUS B IUIOAAX HA PA3HOM CpPOKe (croco0e) XpaHEeHUsD».

Monyab «buorexHosorus» 7-8 kiaaccel (68 yacos)
1. Buomexnonozus (4 uaca)

[TonsiTue OWUOTEXHOJOTUU. 3adeM 4YeJIOBEKYy OHOTEXHOJIOTHMH, B YeM UX
MPEUMYIIECTBO Mepe] XUMUIECKUM CUHTE30M. OCHOBHBIE OM000BEKTHI OMOTEXHOJIOTHU:
MIPOMBIIICHHBIE MUKPOOPTAHU3MBI, KJIIETKH U TKaHU PaCTEHUH, )KUBOTHBIX U YEJIOBEKA,
Oonokatamm3atophl. [IpakTudeckas pabora «lIpumepbl TmpuMEHEHHUS OMOJOTHYECKHX
00BEKTOB B TBOCH KH3HI.

Ceipbe ui1 OMOCHHTE3a M OLIEHKAa €ro OHOJOru4eckod IeHHOCTH. OCHOBHBIE
UCTOYHUKHM yriiepona, a3oTa, (ochopa, MukposnemMeHToB. lcciemoBaHue HOBBIX
MCTOYHUKOB CHIPbsI (BKJIOUAs BOMPOCHI €ro MpeBapuTEIbHOM 00paboTKH), pa3paboTKa
HOBBIX THUTATENBHBIX CpPel, B TOM YHCJIC BKIIFOYAIOIINX OHOCTUMYJISTOPHI U JNPYyTHC
AIIEMEHTHI YIIPABJICHHS M ONITUMH3AIIAN MIPOIIECCOB OMOCHHTE3a. MeToabl ONTUMHU3AINH
MATATEIBHBIX CPE]I.

2. Muxkpoouonozus (12 uacos)

[Tonoxxenue TPOKAPUOTOB B cCHUCTeME oOpraHudeckoro wmupa. CrpoeHue
OakrepuanbHOU KieTku. Knaccudukamnus 6akrepuit. Mopdomorus 6akrepuii. [Ipoctbie
U CJOXHBIE METOJbl OKpamuBaHus Oaktepuil. duzmonioruss OakTepuil: NUTaHUE,
IBIXaHKE, POCT U pa3MHOXKEHHE. 3HAKOMCTBO ¢ JOMEHOM Apxeu (IKCTpeMO(pUIHLHOCTS,
0co0eHHOCTH cTpoeHus kieTkn). JlabopaTopHas padota «DukcupoBaHHbIEe MpenapaThl
Oaktepuii. Ompenenearie (GOpMbI  MPEUIOKEHHBIX  KYJIBTYp MHUKPOOPTaHU3MOB,
UCTIONB3Ysl TPOCTOW MeTonx okpacku» JlabGopatopHas pabora «OmpeneneHue THMA
KJIETOYHOW CTEHKH METOJOM OKpaIiuBaHus 1o ['pamy» (IIpu HATMYUU PEaKTHUBOB).

MosnouyHokucioe u crnupToBoe OpokeHue. DotoTpodHbIe M XEeMOTPOHBIC
Oaktepun. Kunetmueckoe  ommcaHume — Tpolecca  pocta  MUKPOOPTaHU3MOB.
OKCTOHEHIMaIbHAsE ~ MOJenb  pocta. KuHetmka THOENM  MHUKPOOPTaHU3MOB.
JIaGopartopHast pabota «IIpurotoBiieHne MPUKU3HEHHBIX MPEMAPATOB MOJTOYHOKHUCITBIX
OakTepuii.



[TaTorennsie 6akTepun. YymMHas najodka v YepHas CMepTb, OOTYJIN3M, CTOJIOHSK,
TyOepkyne3. Mctopust 60ps0bI ¢ OakTepuanbHbIMU HHGEKIUsIMH. JlabopatopHas paboTa
«IToceB cMmbIBa ¢ pyk Ha ydamku [lerpu». JlabopatopHas pabota «Bwigenenue yucToin
KyJabTypsl Oaktepuil. MeTton pasBeneHuil. MeToq HCTOMIAIOMIETO — IITPUXAy.
JlaGoparopHass pabota «Mopdoaoruueckass XapaKTepUCTHKA BbIIECJICHHOW YUCTON
KyJBTYpbI: XapaKTEPUCTHUKA KOJIOHUH, opMa OaKTepuil, TUIl KJIETOUYHONU CTEHKN.

BoiiHa 6€CKOHEUHOCTH: aHTHOMOTUKHU MPOTUB OakTepuil. MexaHu3Mbl ACHCTBHIA
aHTUOMOTUKOB. MEXKKIEeTOUHass KOMMYyHHKanusi Oaktepuil. UYyBCcTBO KBOpyMa.
JlaboparopHass pabora «CpaBHEHHE pOCTa MHUKPOOPraHM3MOB Ha dalike 0€3 U C
nobaBieHust aHTHOMOTHKOBY MccmenoBarenbckas pabora «llonck MUKpOOpraHU3MOB
00JagatoIMX aHTArOHUCTUYECKOW aKTUBHOCTBIOY.

[Ipumenenue OakTepuii uenoBekoM. KuHeTmueckoe omnucaHue OHOCHHTE3a
OPOAYKTOB MHUKpPOOpraHu3MaMH. bakrepuu, KOTOpbIE MOIYT paszjiararb IIJIACTHK.
UccnenoBatenbckas padoTta «BbiaeneHne MOJIOYHOKHUCIBIX OaKTepUi, HCCIE0BaHUE UX
AKTUBHOCTH.

Mukpoopranu3msl B arpoOMOTEXHOJOTHH. FICKyCCTBEHHBIE acCOI[Malluy PACTEHUI
¢ MHKpoopranusmamu. MccnenoBatenbckas pabota «Bpiaenenne OakTepHil MoIe3HbIX
IUISL PACTEHUID.

3. Jykapuomuueckue opzanusmvl 6 OuomexHoaocuu (niaecHeevie puonl,
opoxcicu, 6ooopocau) (12 uacos)

[InecHeBbIC TPUOBI TPOAYIICHTHI OMOJIOTHYCCKH aKTHBHBIX BEIICCTB.

OOmrast xapakTepucTUKa APOXKEW caxapomulleToB. McTopus HCHOIb30BaHUS
JPOXOKEH B TPAAUIIMOHHON OMOTEXHOJIOTMHU. TEeXHOJIOTUN BUHOJEIUS U XJI€O0NeUeHMS,
CIIeMAIM3UPOBAHHBIC pachl Apoxcked. Merabonu3Mm Jpoxokeil. Peakius cnupToBOro
opoxenusi. JlaGoparopHas pabota «llomacuer kieTok Apoxxked B kamepe [opsieBay.
JlabopaTtopHasi pabota «OOHapy>XeHHE MPOTYKTOB CIHHUPTOBOTO OPOKEHHUS: ITHUIOBOTO
CIIUpTa M yriekucioro rasa». l[lomydeHue BTOPUUYHBIX META0OJIMTOB B JAPOXKIKAX.
JIpoxoKu Kak MpoayleHThl OnoToriuB. [Tomydenue 1eneBbix 0€IKOB B APOKIKAX.

OCoOEHHOCTH BEreTaTUBHOTO U TOJIOBOTO PA3MHOXKEHUS Y APOXKKEH, 3HAUCHUE
U3YUYEHUs] MUTO3a W LMUTOKWHE3a JJIi ONTHMM3AIUM TPOILIECCOB KYJIBTHUBHUPOBAHUS
JIPOOKEBBIX IITAMMOB, TIOHUMAHUS PUYMH MATOTEHHOCTU APOAKIKEH U TpUOOB, TOUCKA
MuiieHed (QYHTUIUAOB ¥ pa3pabOTKA  HOBBIX  JICGKAPCTBEHHBIX IPENapaToB.
JlaGoparopHass pabora «HaOmrogeHue  pasMHOXKEHHUS — JIPOXOIKEBBIX  KJICTOK».
[Ipaktuueckass pabora «llomydenune TBopora m kKedupa Ha OCHOBE MOJOUYHOKUCIBIX
Oaktepuit». [IpakTnueckas pabora «OCHOBHBIC BHJBI KBaca M HMX XapaKTCPHCTHKAY
«JIpoAxKU U MOJIOUHOKHCIIbIE OaKTEepuu, MPUMEHSEMbIEe Jisi MPOU3BOJCTBA KBacay.
[IpakTuyeckass pabota «CpaBHUTENBbHBIA aHAM3 Pa3BUTUS JPOXOKEH B a’dpOOHBIX U
aHadpoOHBIX  ycnmoBusix». IlpakTuueckas pabora «MeToabpl OILIGHKA CBOMCTB



xJieboneKapHbIX Apoxoked. OCOOEHHOCTH NPUMEHEHHUS MPECCOBAHHBIX, CYIIEHBIX H
MHCTAaHTHBIX Apoxokei». MccnenoBatensckas paborta «BnusHue (GpU3NKO-XMMHUYECKHX
(akTOpOoB Ha KauyecTBO OMOTEXHOJOTUYECKON MPOAYKIMHU (KBac, Kedup, Coip, Xjied u
Ip.)».

Bopopociu — mepcrnekTuBHBIA OOBEKT JAJIsl MPOU3BOJACTBA O€JIKa U YTIIEBOIOB.
brotexHonornyeckrue MeTo/bl OYUCTKU TBEPIBIX, KUAKHUX OTXOJOB M ra3000pa3HBIX
OTX0JI0B Mpou3BoACTB. CTouHble BOABI. CXEMbI OYHCTKH. BUOQUIBTPHI, a’3pOTEHKH,
METAaHTCHKH, OKCUTEHKU. AKTUBHBIM WJI MU BXOJALIME B HETO MHUKPOOPTAHU3MBI.
Hcnonb3oBaHue BOJOPOCIEH B OYMCTKE CTOYHBIX BOJ. McciemoBarenbekas paboTa
«Brmustane ¢pusnko-xummdeckux ¢pakrtopo Ha pocT Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennas ungpopmauus (8 uacos)

HacneactBeHHOCTh U U3MEHYMBOCTH — OCHOBHBIE CBOMCTBA YKUBBIX OPTaHHU3MOB.
N3menunBocTh. Buabsl m3MeHunBocTh. [lpakTudeckas pabora «MomudukainroHHas
W3MEHYHBOCTh (JIUCTHSI, UTOJIKU C OJTHOTO JICPEBA)».

‘e — wMaTepWadbHBI HOCHTENh HACJIECICTBEHHOCTH W HW3MCHUYHMBOCTH.
HyxnennoBbie KuCIOThI. JIoKanu3aius reHeTHYeCKOTO MaTtepuaia B Kierke. JleneHue
kietok. Permmukanus JIHK. OcHoBHas 1ormMa MoOJIEKYJISIpHOM Onooruu. TpaHCKpUITITHSI.
Tpancnauus. Mytaruu. [Ipaktudeckas padota «['eH — HHCTPYKIUS 1O COOpKE KIIETKU
(ma Oucepe unu KoHCTpyKTOope)». [lpakTudeckas pabora «MyTtamus Ha OyTepOpoje
(J1r000¥ 00BEKT W3 mpeAblaylield padoThl, T/I€ M3MEHEHUE HHCTPYKLHMH MPUBEIAET K
W3MEHEHHIO BHEIITHETO BHUJIa OOBEKTA)Y.

5. Bupyconocusa. (6 uacos)

[TonoxeHue BUPYCOB B CUCTEME OpraHudeckoro mupa. CTpyKTypa U XMMHUYECKUI
cocraB BupycoB. Kiaccudukanus BupycoB. Penpoaykmusi Bupyco. IIpocmotp
JIOKyMEHTAJIBHOTO (PrJIbMa O BUpycCax.

Bupycs - Bo30yauTenu nHekinoHHbix 6oe3neit. OukoBupychl. bakrepuodaru:
CTpoeHue, CBOWCTBa, mNpumeHeHwe. l[Ipaktuyeckas pabota. «MeTon pa3BeneHUID)
[Ipaktrueckas pabora. « TutpoBanue 6akrepruodaroy.

buonorunueckue Meroasl 60PHOBI C BUPYCaMHU.

6. I'ennasn unsicenepus u 6uomexuonozuu. (8 uacos)

OcHoBbI TeHHOW umKeHepuu. Bektopa. Crnenuduueckue GepMeHTh OaKTEpHil.
[IpakTtrueckass pabora «DHIOHYKJIE€Aa3bl PECTPHUKIMU (paboTa ¢ HYKICOTHIHBIMU
MOCJIE0BATEILHOCTIMH Ha Oymare)y.

brorexHomorMM MPOAYKIMKM OEITKOB B OaKTEPHAIBHBIX KYJIbTypaX. JlocTrmkeHus
TCHHOW WH)KEHEPUH ¥ OMOTEXHOJIOTHH.

CRISPR/Cas — cucremMa ajganTHBHOIO HMMYyHHTETa OaKTEepHii M apxei.



[TpakTuueckas pabora «I'ennbie HoxHUIIBI - CRISPR/Cas (MoaenupoBanue Ha Oymare)»

I'MO. Metonsl nonyuenus 'MO. Urpa-auckyccust «Bemurpaii rpaHT Ha cO3/1aHne
I'MO».

7. Buomexnonozuu 6 sncusomuosoocmee (8 uacos)

JloMecTuKanus OCHOBHBIE JIOMAITHUE XKUBOTHBIE; COBPEMEHHBIC IKCIIEPUMEHTAX
10 JJOMECTHKAIIUHU KUBOTHBIX (JIUCHIIA, HOPKA U JIp. — SKCIIEPUMEHTHI HAYYHOMN IIIKOJIBI
akamemuka bemnseBa). Jluckyccus «JlomecTukarus, Bce JIM pacTeHUS M >KABOTHBIC,
KOTOpBIE€ JKHBYT PSJAOM C YEIOBEKOM UM OJIOMAITHUBAIOTCS? MOXHO JM CUNTATh
TapakaHa OJ0MAaITHEHHBIM YKHBOTHBIM?».

CoBpeMeHHbIE METO/Ibl B KWUBOTHOBOJICTBE: TpAHCIUIAHTAIlMSA 3MOPHOHOB,
XUMEPHbIE  KMBOTHBIC, KJIOHHMpoBaHue. Ilpaktuyeckas pabora «Meroauka
KJIOHUpOBaHUS (MOJEIIUPOBaHUE HA OyMmare).

OcHOBHBIE 0OJIE3HH KUBOTHBIX M POJb IMATOT€HHBIX MHKPOOPTaHU3MOB U
Mapa3uToOB B pa3BUTHH 3a00JI€BaHUI JOMAIITHUX KUBOTHBIX U OCHOBHBEIX MEpax OOpPHOBI
C HAMH; POJIb TIOJIC3HBIX MHKPOCUMOWOHTOB B OpTraHMU3ME KUBOTHBIX. [lomokuTenbHOe
¥ T000YHOE (OTpHIIATEIbHOE) BO3ACHCTBUN aHTHOMOTHKOB HA OPTAaHU3M B XOJI€ JICUCHUS
KUBOTHBIX; IEJM U 3aJa4yll BETEPUHAPUU. BHUOTEXHOIOTHS KOPMOBBIX IpENnapaTosB.
[Ipaktuueckas pabora «CocraBiieHrue pallioHa MUTAHUS KUBOTHOTO, pacyeT PacxoJioB
Ha cojepxkanue». MccinenoBarenbckas pabora «OIlleHKa KayecTBa MOJIOYHOU
TIPOIYKITHI.

8. Buomexnonozcuu é pacmenuesoocmee (10 uacoes)

OcHoBHbIe MeToAbl cenekuuu. ['unbpuauzanusa. Dopmbl or6opa. OCHOBHBIC
HaIpaBJICHUS] CEJICKIUU: YIYUIICHUE YPOKAWHOCTH, YCTOMYMBOCTU K OMOTHYECKUM U
abuotnueckum (pakropam. [Ipaktuueckas padbora «BeipamnmBaem ropox. Kak nposectu
CKpEILUBAHUE Y TOPOX .

OCHOBHBIE TMOJXOJbI CEJICKIIMM W OHOTEXHOJOTUM KYJIbTYPHBIX pPACTCHUM,
['ubpuauzanus, otnajseHHass TUOPUAM3AIMSA, WMCKYCCTBEHHBIM OTOOp, TeTepo3uC,
TpaHchopMaius, MyTareHe3, TeHEeTHUeCKoe pefakTupoBaHue). Mcropus cenexkiuu B
Poccun n mupe, ucropus pazBuTHs BaXXHEUIIINX COPTOB KYJIbTYPHBIX PACTCHUMU.

Kak denoBex MoxeT MOIU(pUIIUPOBATh pacTeHus1? ['eHHas UHXKEHEPUsT PACTESHUM:
Uro Takoe reHeTMYecKas WHXKEHEpHUs pacTeHUM. TpaHCreHHble pacTeHus. Meronbl
nosyuenusi. OOpa3zoBaHue omyxoJiel y pacTeHuil. ArpobakTepuanbHas TpaHcpopManus:
Ti-TuTa3MHUIbI. I'ensr T-JIHK. MosnekynspHO-TEHETUUECKHUE MEXaHU3MBbI
Tpanchopmanmu. ['eHeTmueckoe penakTupoBanre. COBpEMEHHbIE TOIXOIbI U
JIOCTIDKCHUSI TEHETUYECKOTO peaakTupoBaHus pacteHuit. [Ipaktudeckass pabota
«["eHOMHBIE HOKHUIIBI (MOIETpOBaHue paboThl crcteMbl CRISP-Cas).

Ecte mu xu3Hp B mpoOupke? buoTexHOIOTHUS KYJbTYpPHBIX pACTEHHI.



UccnenoBarenbckass pabora «BbIpammBanue pacteHuii B mpoOupke  (MOXKHO
BOCIIOJIB30BAThCA PE3YyJbTaTaMU MNPEABIAYIIUX JKCIEPUMEHTOB II0 COCTAaBJIECHUIO
MUTATEIbHBIX PACTBOPOB AJII PACTEHUM )».

Moayab «MoJiekyJasipHble OCHOBbI (PU3HO0JIOTHH U (papMaKoJorum» 9 KJjacc
(68 gyacos)

1. @usuonozuueckasn xumusn. (20 uacos)

Beenenue. buorennsie snementsl: opraHorensl: O, C, N, H. AxtuBnbie (popmbl
KHUCJIOPOJIA, UX MOJIyYCHHUE, HEUTPAITU3ALIUSL.

MakpoaJIeMEeHTBI: TIPOIIEHT COJIEP)KaHUS B OpPTaHHW3ME, BBIMOJIHSEMass (DyHKIIHS,
cojiepkaHre B mpoaykTax nurtanus. Ca2+ - cBs3bIBarolue OEIKU, JIETIOHUPOBAHUE
KaJbLKs, PETYJSLNS YPOBHS KalblMsl B OPraHU3ME: TOPMOHBI MTOYEK. Mg — CTpOeHHE
xJIopouiia, €ro akTUBAIMS COJTHEYHON YHEPTUEH.

MUKpOsJIeMEHTBI: B KaKMX MOJIEKYJIaX COJAEpKaTcs, BBIMOJHsAEeMas (QyHKIIHS,
coZepKaHue B NMPOAyKTax nurtaHus. IlociencTsus nepero3upoBKU MUKPOAJIEMEHTAMU.
Fe — ycBauBaeMble THUIBI COCIUHEHUHN Keje3a. [ eMONpOTeuHBbI, TEeMOIMaHUH,
uutoxpoMbl. Cu — yCBOGHME M TpaHCHOpPT Meau. benku, coaepkamme Meab.
[Tatonornueckue cunapomMbl Menke 1 BuiibcoHa, CBsi3aHHBIE ¢ META00JIU3MOM ME/IH.

Tokcuunble sneMeHThl llepuomnueckord CHUCTEMBI U1 OpraHu3Ma. BriusHue
HEJIOCTATKAa MAaKpPO U MUKPOSJIEMEHTOB Ha )KUBBIE OPTraHU3MBbI.

UccnenoBarenbckass  pabora  «KoinMuecTBeHHass  OIGHKAa  COJEPIKaHMS
MHUKPO3JIEMEHTOB WJIM BATAMUHOB B MTUIIEBBIX TTPOTYKTAX)

Kupsi. 3a001eBanus YeIOBEKa, CBI3aHHBIE C HAPYIICHUSIMU KUPOBOTO OOMEHA.
Jucnunuaemun.

VYrneroawl. 3abosieBaHUs YEOBEKA, CBA3aHHBIE C HAPYIICHUSMH YTJIEBOIHOTO
obmena. CaxapHbIii gualder.

benku. Ctpoenue. 3a00ieBaHus YEIOBEKA, CBSI3aHHBIE C HAPYIICHUSIMU OEITKOBOTO
obmena. ®yukiuu 6eiakoB. epmentsl. Mexanusm aeiictBus. Kimaccol hepMeHTaTUBHBIX
peakmuii. Kodepmentsl. Ilpaktuueckoe 3ansaTtne «KadecTBeHHBIE peaknuM Ha
OopraHuveckue MoJyeKyJel». I[Ipaktuyeckoe 3ansarue «Jlenaryparusi  OemKOB»
[Ipaktnueckoe 3ansatue «M3yyeHne akTMUBHOCTH aMUJIa3bl».

BuTtamunsbl x)upopacTBopuMbIe, BojgopacTBopuMeble. [IpeBpaiiieHne BUTAMUHOB B
aKTUBHBIE (POPMBI KOPEPMEHTOB. ABUTAMHHO3BI.

OCHOBHBIC THUIIBI META0OJUYECKUX peaKInid. bHodHEpreTHyecKrue MPOIECCHI.
I'makomm3. Hukn Kpe6ca. Ienp meperoca 3mekTpoHOB. OKHCIEHHUE JKUPHBIX KHCIIOT.
Karabamusm amuHokucnor. ['mokoHeoreHe3. CuHTE3 yTIJIEBOJOB, OEIKOB, KHUPOB.
Merabonutnueckue 3aboneBanms. Ilpaktmdeckoe 3aHstue «Pemenme 3amay  Ha
ASHEPreTUYECKU 0OMEHY.

Knerka. [Tonsarue memOpanbl. @yHkiun MeMOpaH. Buipl TpaHcropTa B KIETKY.



MemOpanHble  opraHoujpl. 3a0ojeBaHUS CBSI3aHHBIE C  HapylleHHeM paloThI
MeMOpaHHBIX OpraHeiul, 0O0JEe3HH HAKOIUICHHs. THIBI KOHTAKTOB MEXKIY KIIETKaMHU.
3HayeHNe MEXKIETOYHOW KOMMYHHMKAIIMM JUJIsl 3JA0pPOBbsl opraHusma. llpaktuueckoe
3ansaTHe «/lnanu3 (kiaetouka Tpayoe).

SAnpo. VYpoBHHM  yHAaKOBKM  XpOMAaTWHA. XPOMOCOMHBIE  TEPPUTOPHUU.
HememOpaHHBIE OpraHOMIBL.

2. Monexynapnas ouonozus. (20 uacos)

OCHOBHBIE BEXU PA3BUTHS MOJIEKYJIIPHOI OMOJIOTHH.

Hyxnennossie kuciaotbl. OCHOBHBIE IPUHIMIIBI cTpoeHus. [IpakTnyeckas padora
«Boigenenue JIHK u3 Oanana». Ilpaktuueckas paborta «Mogens JHK-opuramm.
[Ipaktuueckas pabora «Onpeznenenue kadectBa mnpenapatoB JHK ¢ mnomonisio
crekTpodoToMeTpun» (IpU HAIMYUU 000PYIOBAHU).

Martpuunble cuHTE3bl. Permkanus — OCHOBa KJIETOYHOTO AeneHus. [IpuHuummb
perukanuu. [Ipaktuueckas padbora «PernukaTuBHas MallvuHa (Urpa-IeMOHCTPALINS )».
[Ipaktruueckas padota «I1LP (Mogens ammindukanus Ha Oymare).

Mytannu. Yto Bei3biBaeT n3MeHeHus B ctpoennu JJHK. [IprHumne! penapanym.

Tpanckpunuus. [Ipaktuueckas padora «Cuna npoMoTOpay.

['enernueckuii koa. Ilpaktuueckass paborta «PemeHue 3amady Ha T€HETUYECKHMA
kom» Tpaucusiuums. [Ipaktuueckas padora «DonguHT OEIKOBY.

Opranuzanusi reHomMa BUPYCOB IIpOTHBOBHpPYCHBIE CpEACTBA, MEXAHU3MbI HUX
NENUCTBUS.

Opranuzanus reHOMa OaxkTepuit AHTHOaKTEpUATHHBIC IIpernaparsl.
Uccnenosarenbckas padborta «PacnpocTpaHeHue aHTUOMOTUKOPE3UCTEHTHBIX OaKTEpUil»

Oprannsanuss reHoma 3ykapuoT ['eHomHOe penakthpoBaHue. IIpakTuueckas
pabota «PaboTa B COBpeMEHHBIX TeHeTHYeCKUX Oa3ax maHHbIX. [IpoBemenue In silico
aHaJIM3a OCJIEN0BATEIbHOCTEN TEHOBY.

3. @apmaxonozus (28 uacos)

[Tonsarue o nexapctBax. [IpuHIUIIBI TOAXO0Aa K MOWCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CKpUHUHT U ero Metoisl. MccnenoBaTtenbekas padora « DKCIEPUMEHTHI 10
ONPEICIICHUIO0 TOKCUYHOCTH BEUIECTB HA ApTEMUAUSIX).

[Tytu BBenenus JIC. @apMakOKMHETHKA JIEKAPCTBEHHBIX BellecTB. BcackiBanue
(abcop6rtus) tekapcTB. OCHOBHBIC MEXaHU3MBI BCachIBaHUA. TpaHCIIOPT JICKAPCTBEHHBIX
BewecTB. ['ensl u Oenku nepBoi (as3el OnoTpancpopmanuu. [1yTu BeIBeIeHUS JIEKApCTB
U3 OpraHu3Ma. OKCKperuss U dSauMuHanusa. ['eHbl u  Oenku BTOpod  (hasswl
ouotpanchopmaruu. DapmakoauHaMuka. [J1aBHOe U TMOOOYHOE, PE30POTUBHOE H
MECTHOE, MPSAMOE, HENPSIMOe U pedIEKTOPHOE ACHCTBUE.

Buasl B3aumojelictBusi gekapcTB. CHHEPrU3M M aHTaroHW3M IPU COBMECTHOM



JEHCTBUN JIEKAPCTBEHHBIX BEUIECTB, UX Pa3HOBUIHOCTH.

TpancMeMOpaHHbBI CUTHAIUHT. THUIBI KIETOYHBIX PEUENnTOPOB. MemMOpaHHBIE:
MOHHBIE KaHAJIbl, KaTAIUTUYECKHE U CoNpshKeHHbIE ¢ (G-OenkaMu; BHYTPHKJIETOUYHBIE:
UTOIUIa3MaTHYECKHUE U AIepHbIe. MEXaHU3MBbI JTUTaHI-PELENTOPHOTO B3AUMOICHCTBHS.
CenexTuBHOCTh (M30MPATEIBHOCTh) JEWUCTBUSA, CBA3b «XMMHMUYECKas CTPYKTypa —
(apmakosoruueckast akTUBHOCTb BELIECTBY.

PapMaKOJIOTUYECKON MOAYJIALMN CHHANTUYECKOM XOJIMHEPIHMYECKOM NEpeaayd.
MonekyJapHbIi  MeXaHU3M JIeWCTBUS W (papMakoJioTMYecKHe CBoMcTBa M-
XOJIMHOOJIOKAaTOPOB, raHrIMo0JI0KaTOPOB u Kypapenogo0HbIX CPEICTB.
@apMaKkoJIOTUYECKAasi ~ pEeryJsiius  AKTMBHOCTH  aJpPEHEPIMYECKOro  CHHAICA.
AJIpEHOMUMETHKH, aJIpeHOOJIOKaTOphl, cuUMMaTtoauTuku. IlpakTuueckas pabota
«BausHue anpeHanvHa Ha cepJIeYHbIe COKpAIIeHHs (TPOrpaMMHOE 00ECTICUEHHE).

MounekyisipHast (apMakoJOrusi aHTHAUIEPIHYECKUX CpeAcTB. [ MCTaMUHOBBIE
pEeLenTopbl: TUIBL, MOJIEKYJIsIpHas opraHuzauus. CrtaOuin3aropbl MeMOpaH TYUYHBIX
KJIETOK: MOJIEKYJISIPHBIA MEXAHU3M JIEHCTBHSI, 0COOEHHOCTH KIIMHUYECKOTO MPUMEHEHHS],
TOYKH MPUIJIOKEHHSI IEUCTBUS THTHOUTOPOB JTUIUAHBIX MEAUATOPOB.

MexaHn3M [IEeUCTBUA M NPUMEHEHUE MPENapaToB, CTUMYIUPYIOIIUX ITPOIECCHI
MMMYHHUTETA. DapMaKOJOTHYECKas XapaKTEPUCTHUKA HHTEPICUKUHOB: IIOJyYECHHE,
MEXaHU3M JeHcTBUs, puMeHeHre. OCHOBBI NaTO(U3HOIOTHH OCTPO(a30BOro OTBETA,
Meualnys BocnajieHusa. MoJIeKyJIIpHbIA MEXaHU3M IIPOTUBOBOCIIATIUTEIBLHOIO JEHCTBUSA
[JIFOKOKOPTUKOCTEPOUIOB,  HECTEPOMAHBIX  NPOTUBOBOCHAIMUTENIBHBIX  CPEICTB.
[IpakTuyeckas pabora «I'MCTOJIOrMYECKUE MPenapaTbl UIMMYHHOU CUCTEMBI».

[TonaTHE O HApKO3€ M HAPKO3HBIX Mpernaparax. KieTouHblil 1 HEPBHBIM HAPKO3.
@apMaKoJIOTUYECKAsT XAapAaKTEPUCTUKA OTIEIbHBIX TPYINIl HApKO3HBIX CPEICTB.
[locnenoBarenbHOCTh JEUCTBHS Ha ILEHTpalbHYyIO cucteMy. lIpakTudeckas pabdota
«l'ucronornueckue npenapaTbl HEPBHOM CUCTEMBLY.

Oduznonornyeckuii coH; ¢aszpl cHa. Buasl Hapymienuii cHa [loHsitue o
MEJIMKaMEHTO3HOM CHE U CHOTBOPHBIX IpernapaTax (FMIMHOTHKAX).

MouekyiisipHbple  acriekTsl Honuuenuuu. OnuatHele penentopbl, UX THIIBL.
DHkedanuHbl U S3HAOPPUHBI - YHAOTCHHBIE JIMTaH bl OMTUATHBIX PELIETITOPOB.

AHTUIICUXOTHYECKOE JIEUCTBUE, BIMSAHHWE Ha (YHKUHIO SKCTpanupaMuIHON
CUCTEMBI, SMOLIMOHAIBHYIO cepy, PBOTHBIA LIEHTP, apTEepHAIbHOE JAaBJICHUE, LIEHTP
TepMOpEryJLUU. MoJIeKyJIsIpHbIE MEXAHU3MBbI IEUCTBUS HEUPOJIECNTUKOB, BIMSIHUE HA
no(paMHHOBBIE, CEPOTOHUHOBBIE, a[pE€HO- U TUCTAMUHOBBIE PELENTOPHI, X JEHCTBUE HA
KJIETOYHbIE MEMOpaHbl, Ha JIENOHMPOBAHHE TKaHEBBIX MOHOaMHUHOB. [loTeHrman-
3aBUCUMbIE HATPUEBbIE KAHAIIBI KAK MUIIEHH JEHCTBUSA MECTHBIX aHECTETUKOB. CTIOCOOBI
MHTUOMPOBAHUS MOTEHIIMAT-3aBUCUMbIX HATPUEBBIX KAHATIOB MECTHBIMU AaHECTETUKAMH.
[Ipaktuueckass pabora «Kapra oskcnpeccun A0()aMHUHOBBIX W CEPOTOHHMHOBBIX
peuenTopoB B Mo3re Mbliei». MccnenoBarenbckas padota «IloBeneHueckue TeCThl Ha



peiokax Danio rario. Csemno-temHas kamepa». MccnenoBarenbckas —pabora
«IToBeneHueckne TecThl Ha ppiOKax Danio rario. OTkpsiToe nosne». McciaenoBaTenbekast
pabora «IloBeneHueckue TecThl Ha peIOKax Danio rario. CtaifHOE TOBEIECHUEY.

Moayab «MoJieKyJasipHbIe 0CHOBBI cejiekium» 9 kiaace (68 gaca)
1. Monexynapuas ouonozus. (20 uacoes)

OCHOBHBIE BEXU Pa3BUTUS MOJICKYJIIPHOIN OMOJIOTHH.

Hyxneunossie kuciaotel. OCHOBHBIEC IPUHIUIIBI cTpoeHUs. [IpakTuyeckas padbora
«Beimenenne JIHK wu3 OGamana». Ilpaktuueckas pabora «Mogens JIHK-opurammy.
[Ipaktuueckas pabora «Ompexnenenue kadectBa mnpemnapatoB JHK ¢ mnomomisio
crekTpodoToMeTpun» (IpU HAIUYUU 000PYIOBAHU).

MartpuuHble CUHTE3bl. Pennukanus — OCHOBa KJIETOYHOTO AeineHus. [IpuHuumb
perunkanuu. [Ipaktudeckas padota «PerukaruBHas mammnaa (Mrpa-IeMOHCTPALINS)».
[TpakTuueckas padora «I 1P (Monens amrmuindukanus Ha Oymare)y.

Myrtaruu. Yto Be3bIBaeT n3mMmeHeHus B ctpoenuu JJHK. [TpuHumner penapannu.

Tpanckpunius. [Ipaktudeckas padora «Cuna mpoMoTopay.

['enernueckuit koa. [lpaktuueckas pabora «PemieHue 3agad Ha TEHETHUUYECKHM
ko Tpancsmus. [Ipaktudeckas padora «DoaauHr GEIKOBY.

Opranuzanusi reHomMa BUPYcOB I[IpOTMBOBUpPYCHBIE CPEACTBA, MEXAHU3MBI HX
JEHUCTBUSL.

Opranuzanus reHoMa OakTepuii AHTHOaKTEepUaIbHbIE rpernaparsl.
Uccnenosarenbckas padota «PacipocTpaneHrue aHTHOMOTUKOPE3UCTEHTHBIX OaKTEepUiD»
Opranuzaiusi reHoMa 3ykapuoT ['eHoMHoe penaktupoBanue. [IpakTudeckast padota
«Paborta B coBpeMeHHBIX TeHeTH4ecKuX 0azax nmaHHbIX. [IpoBenenue In silico ananmsa
MOCJIE0BATEIbHOCTEN TEHOBY.

2. Monexynapnoie ocnoewt 2enemuxu (20 uacos)

[Ipeamer renetuku. KparTkas ucCTOpUS  pa3BUTUS  TNPENCTABICHUS O
HACJICJICTBEHHOCTH.

OT reHa K mpU3HAKY: Kak packpacuTh kota. Uto Takoe npu3Hak? [IyTh OT reHa 1o
npu3Haka. Myrtanuu. AJjuienn. ['€Tepo3uroTsl W TOMO3WTOTHL. J[OMHHAaHTHBIE U
peueccuBHble aienu. PomeBas wurpa «Aimenw». HccnmemoBaTenbCKUid  TMPOEKT
MyTarennbie (GaKkTOpBbI.

['enpl cTposT opraHu3M. BrirodeHue W BBIKIIIOUYEHHE OOJIBIIOTO Habopa TeHOB.
Kax kieTku moHuMaroT, Kakue TeHbI T0JHKHBI padoTaTh. PoneBas urpa «Cyap0a KIeTKmy.
['ensi-nepexmmouatenu. [IpakTuueckoe 3ananne « AITOPUTMBI IS KIIETOK.

JluckpeTHoe HaClIeIOBaHUE TMPU3HAKOB. 3aKOHBI MeHAENs: OIWH TeH - OJUH
npu3Hak. CxeMa CKpeniuBaHus. 3aKOH €IUHO00pa3us THOPUAOB MEPBOTO MOKOJCHUS.
[Ipaktuueckoe 3aganne «EanHo0Opa3ue NMepBOro MOKOJICHUS». 3aKOH paclleryIeHHs



IpU3HaKa BO BTOpOM IokoneHuH. [Ipakrnueckoe 3amanue «Pacmensienue BO BTOpOM
NOKOJICHUW». MccnenoBarenbCkuii MpoeKT «3akoHbl I'. MeHaens B 9KCIEpUMEHTED.

3akoHbl MeHzens: HECKOJIBKO TeHOB - HECKOJIbKO MPU3HAKOB. J(UrubpuaHoe
ckpemmBanue. HesaBucumoe pacxoxzacHue xpomocom. Ilpaktudeckoe 3amaHue
«Pemetka [lennera». CuenneHHoe Hacae10BaHuE.

Bs3aumopeiictBue reHoB. AulenpHOE M HeajulenbHoe. IIpakThueckoe 3aHsTHE
«B3auMonelicTBYs TeHOB (MOJEINPOBAHUE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KIIETKY )»

Onpenenenue nosa. [Toaossie xpoMocombl. Camilsl U camku. Biusiaue paktopos
OKpyXarouie cpenapl. XpOMOCOMHOE ompeneiacHue noja. [lonoBsle XpoMOCOMBI.
[Tpaktuueckoe 3amanue «HacnemoBanue, cuemneHHoe c¢ mnojgom». [IpoGiaema
JOTIOJIHUTENIBHOW X-XPOMOCOMBI Y KEHIIUH. TPEXIIBETHBIE KOIIKH.

3. Monexynsapnoie ocnoewt cenexyuu (28 uacos)

I'ensl B nomyssAnusx: Benukoe pasHosecue. [lomyssamus. YacToTel BctpeuaeMocTu
npu3Haka u ajiens. YpaBHeHue Xapau-BainOepra. [Ipaktudeckoe 3aganue «4acTtoTsl
ajutenedt, reHOoTHUNoB ©  (eHoTurnoBy». HccnegoBaTenbckuit MPOEKT  «AHAIHU3
T€HETUYECKON CTPYKTYpbI NOIMYJISUU (Ha OCHOBE 3aKoHa Xapau-Baiinbepra)y.

[Tonynsiuiuu MEHSAIOTCS: YMCJICHHOCTh, MUTpAllMS U BBIOOp cympyra. DakTophl,
KOTOpbIE€ BBIBOJIAT TNOMYJSILUIO W3 paBHOBecus Xapau-BaiinOepra. YuciaeHHOCTb
nonynsituu. PoneBas wurpa «3ddext ocHoBatens». PoneBas wurpa «3ddext
OyTbUIOYHOTO TOpJbIIKay. peid reHoB. Myrtamuu. Hecnyualinoe ckpenuBaHue.
N3omsmust.

[lonynauuu  MEHSAIOTCS:  €CTECTBEHHBIM  oTOOp. MexaHu3m  JelcTBHS
ecTecTBeHHOTO oTOOpa. Byt otoop. Posneras urpa « EcTecTBEeHHBIM 0TOOD.

MoaudukanroHHas U3MEHYUBOCTbD. Craructuyeckue 0COOEHHOCTH
Moau(UKAITMOHHON M3MEHUHUBOCTH. McciaenoraTenbckue paboTel «MoaudukaimoHHas
U3MEHUYMBOCTh PACTEHUM B IIpEJIeJIaxX BAIEr0 MECTA )KUTEIbCTBAY.

HacnenoBanne KOJMMYECTBEHHBIX NPU3HAKOB. KoOIMYECTBEHHBIE ITPU3HAKMU.
CpenoBast ”3MeHYUBOCTH Npu3Haka. Koaddunnent nacinenyemoctu npusHaka. OTBET Ha
oTo0op. Ilouck TeHOB KOJIWMYECTBEHHBIX MPU3HAKOB. OJIHOHYKJICOTHIHBIC BapHUAHTHI
reHoB. JIHK-uur. [TomHOreHOMHBINM aHAJIN3 acCOLMALIMH.

«OmMb1»y Han reHoMoM. [loctreHomHas 3pa. OOpaTHast reHeTuka. «OMHUKCHBICH
uccienoBanus. [Iporeom, Mmerabonom. [IpakTudeckoe 3aganue « ATpOHOMBD.

JlomecTukanuss U IEHTPHI T'€HETHYeCKoro pasHooOpasus. Iloncku pacTeHuii ¢
«XOpOIIMMU» TPU3HAKAMU A dYesnoBeka. L[eHTphl TreHeTH4ecKoro pa3zHooOpas3us.
Huxomait MiBanopuu BaBmiioB. Ceneknus. KoMOMHanMoHHass W THOPHIHAS CEICKIIHS.
I'erepo3uc. Ilpaktnueckoe 3amaHue «l OMOJIOTMYECKHE PSAbl  HACIEICTBECHHOU
VM3MEHYHUBOCTH.

CoxpaHUTh U U3YYUTh I'€HbI, YTOOBI MEHATH Oyayiee. Kak mpaBuiibHO XpaHUTh



redbl.  Koylekiuu  TeHeTHdeckux  pecypcoB  pacteHuil. [IpakTukym — w/mim
UCCIIEIOBATEILCKUN TPOCKT «MeTobl KyJIbTHBUPOBAHUS in Vitro JjIs COXpaHCHHS
TEHETUYECKUX PECYPCOB PACTCHUM U JIJISI YCKOPEHHOW CEJICKIIMMNY.

['eHeTnueckue MEHTpbl B HalIeW cTpaHe. [ e 3aHUMAIOTCA TEHETUKOM U
TEHOMMKOU JIJT HYK]I CEJIbCKOTO XO3S1CTBA.



IINTAHUPYEMBIE PE3YJIBTATbBI
OCBOEHUS KYPCA BHEYPOUHOM JEATEJBHOCTH

3aHsATHS B paMKax MPOrpaMMbl HAmNpaBji€Hbl HAa OOECHEYEHUE JOCTHKCHUS
IIKOJbHUKAMH  CIEAYIOUIUX  JUYHOCTHBIX, METANpPEIMETHBIX ©  MPEIMETHBIX
00pa3oBaTENbHBIX PE3YIbTATOB.

JIn4HOCTHBIE pe3yJIbTAThI:

B cghepe epadsicoanckoeo eocnumanusi: TOTOBHOCTb K KOHCTPYKTHBHOM
COBMECTHOM J1eITeIbHOCTH TIPU BBIMOJIHEHUHU UCCIIEIOBAHUN U MTPOEKTOB, CTPEMJIICHHUE K
B3aMMOIIOHUMAHHIO U B3aUMOTIOMOIIIH.

B cgpepe nampuomuueckozo eocnumanusi; OTHOIIEHUE K OMOJIOTMH KaK K BaXKHOU
COCTABJIAIONIEH KyJIbTYpbl, TOPJOCTh 3a BKJIAJ POCCHUHUCKMX U COBETCKUX YYEHBIX B
pa3BUTHE MUPOBOW OMOJIOTUYECKOM HAYKHU.

B cgepe Oyxoeno-upaecmeennoco 6ocnumanus: TOTOBHOCTb OIIEHUBATH
NOBEJICHUE M TOCTYNKU C TO3WUIMM HPABCTBEHHBIX HOPM M HOPM 3KOJIOTHYECKOU
KyJbTYpPbl, TIOHUMAHUE 3HAYMMOCTH HPABCTBEHHOI'O ACIEKTa JAESITEIbHOCTH YEJIOBEKA B
MEIUIIMHE U OMOJIOTHH.

B cgepe scmemuueckoco 6ocnumanus: TIOHMUMaHWE POJUM OHOJOTMU B
(bOpMHUPOBAHUN ICTETUUECKOMN KYJIBTYPhI TUUHOCTH.

B cgepe ¢uzuueckoco eocnumanus, hopmuposanus Kyavmypsvl 300p06bs U
IMOYUOHANLHO20 ONIa20NONYYUs. OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3J0POBBIO U
yCTaHOBKa Ha 370pOBbIii 00pa3 )KU3HU (370pOBOE MUTAaHUE, COOJIIOICHNE TUTUCHUYECKUX
MPaBUJI U HOPM, COATAaHCUPOBAHHBIN PEKUM 3aHSITUHN U OTHBIXA, peryJiapHas puznueckas
AKTUBHOCTbD); OCO3HAHUE MTOCJIEACTBUN U HEMPUATUE BPEAHBIX MPUBBIYEK (YIIOTpeOICHUE
QJKOTOJIs, HAapKOTUKOB, KypeHHE) W UHBIX (GopM Bpeaa s (PU3HYECKOrOo U
MICUXWYECKOTO 37I0pOBbsi; COOJIIOJICHUE MPaBUI OE30MACHOCTH, B TOM YHCIIE HaBBIKU
0e30macHOro MOBE/ICHUSI B MPUPOIHON cpefie; cPOPMUPOBAHHOCTh HaBBIKA PeIICKCHH,
yIpaBJIEHUE COOCTBEHHBIM SMOIMOHATBHBIM COCTOSTHUEM.

B cghepe mpyooeoeo socnumanusi; akTUBHOE YUaCTHE B PEIICHUU MPAKTUYECKUX
3a7a4 (B paMKax CEMbH, IIKOJIbI, rOpojia, Kpas) OMOJIOrMYECKOM M IKOJIOTUUYECKOU
HAIPaBJICHHOCTH, MHTEPEC K MPAKTUUYECKOMY H3YyYEHHIO MpodeccHil, CBS3aHHBIX C
OuoJorNeil.

B cgepe sKonocuueckoco 6ocnumawnus:  OpUEHTALUMsT HA  [PUMEHEHUE
OMOJIOTUYECKUX 3HAHUH MPH PEIICHUH 33/1a4 B 00JIaCTH OKPYKAIOIIEH CpeIbl; OCOZHAHUE
HKOJIOTUYECKUX MPOOJIEM U MyTEH UX PEIICHUS; TOTOBHOCTh K YYaCTUIO B MPAKTUYECKOM
NEATEIIbHOCTH 3KOJIOTUYECKOW HAMPABICHHOCTH.

B cgepe nonumanus yemnocmu Hayumoco no3HaHUA: OPUEHTALMS Ha
COBPEMEHHYI) CHCTEMY HAYUYHBIX TMPEACTaBICHUNA 00 OCHOBHBIX OHOJOTMYECKUX
3aKOHOMEPHOCTSIX, B3aWMOCBSI3SX YEJIOBEKa C MPUPOJHOM M COLMAIBHOM Cpenoi;



NOHUMaHUE POJu OUOJIOTHYECKON HayKu B (DOPMHUPOBAHUM HAYYHOTO MHPOBO33PEHUS;
pa3BUTHE HAY4YHOU JII0OO3HATEIILHOCTH, MHTEpECca K OMOJOTUYECKONW HayKe, HABBIKOB
HCCJIEI0BATENbCKON NEATEIbHOCTH.

B cgpepe adanmayuu xk usmeHAOWUMCA YCIOBUAM COYUATBHOU U NPUPOOHOU
cpeovl: aJieKBaTHAas OICHKAa M3MEHSIOIIUXCA  YCJIOBHUHM; MPHUHATHE  PpEUICHUS
(MHAMBUAYAbHOE, B TPYMNE) B H3MEHSAIOMIMXCA YCIOBUAX HAa OCHOBAHMM aHaIW3a
Oouonoruyeckor uHGoOpMaIy; TUIAHUPOBAHWE  JCHCTBUNA B HOBOM  CHUTyaIluu
Ha OCHOBAHWH 3HAHUH OMOJIOTUYECKUX 3aKOHOMEPHOCTEH.

MeTanpeameTHble pe3yJibTAThI:

B cghepe osnaoenus ynusepcanvuvimu yueonviMu nO3HABAMENbHbIMU OeUCTNBUAMU.
ba3oBbie JOrMYecKUe ACHCTBUS:
® BBLISABIATH U XapaKTepU30BaTh CYIICCTBEHHbIC MPU3HAKK OHOJOTHUYECKUX
0OBEKTOB (SIBJICHUN );

® YCTaHABIWBATH CYIICCTBCHHBIM TMPHU3HAK KJIACCH(PUKAIMKA OHOJOTHICCKUX
00BEKTOB (SIBJICHHH, MPOILIECCOB), OCHOBAaHMS JIsi OOOOINCHUS W CpaBHEHUS,
KPUTEPHUH TIPOBOJUMOTO aHAJIN3a;

® ¢ y4éTOM IPEIIOKEHHONW OMOJIOTMYECKOMN 3a7a4M BBIABIATH 3aKOHOMEPHOCTH U
MPOTHBOPEYHMS B pacCMaTpuUBaeMbIX (akTax W HaONIOACHUAX, Tpejarath
KPUTEPHUH JIJIS1 BBIABJICHUS 3aKOHOMEPHOCTEN 1 MIPOTUBOPECUHIA;

® BBIABIATh JASHUINATHI HHPOPMAIIUW, MAHHBIX, HEOOXOJWMBIX ISl PpEHICHUS
IMOCTABJICHHOM 3aJ1a4H;

® BBIABIIATh TNPUUNHHO-CICACTBEHHBIC CBSI3M TP HM3YYCHUH OHOJIOTHYECKUX
SBJICHUW W TIPOLIECCOB; JI€JIaTh BBIBOJBI C HCIOJIb30BAHMEM JICTYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUCHUH, YMO3aKIIOUEHUH TI0 aHAJIOTUH, (OPMYIUPOBAThH
TUNOTE3bI O B3aNMOCBSI3X;

® CaMOCTOSITEILHO BBIOMpATh CHOCOO pelleHUs] y4eOHOM OMOJIOTMYEeCcCKOM 3ajaduu
(cpaBHHUBaATh HECKOJILKO BapMAHTOB PEIICHMS, BRIOMpATh HauOOIee MOIX OIS
C Y4ETOM CaMOCTOSITEIIBHO BBIJICJICHHBIX KPUTEPHEB).

ba3oBble nccae10BaTeILCKUE JEHCTBHS:
® JCIOJIB30BaTh BOIPOCKHI KaK MCCIIEI0BATEIIbCKU HHCTPYMEHT TTO3HAHMS,

e (opmynupoBaTh BONPOCH, (PUKCHUPYIOMIME pa3pblB MEXKIYy pealbHbIM U
KENaTeIbHBIM  COCTOSIHUEM  CUTyallMM, OOBEKTa, W  CaMOCTOSTEIHHO
yCTaHABIUBATh HCKOMOE U JTAHHOE;

e (QopmupoBaTh  ruUnoTesy 00  HUCTUHHOCTH  COOCTBEHHBIX  CYXKJICHH,
apryMEHTHUPOBATh CBOIO TIO3UITUIO, MHEHUE;

® T[IPOBOJIUTH IO CAMOCTOSATEIHLHO COCTABICHHOMY IIJIaHy HAOJI0IeHNUE, HECTIOKHBIH
OMOJIOTHYECKHU JKCIIEPUMEHT, HEOOJBIIIOE HCCICNIOBAaHUE TI0 YCTAaHOBICHHUIO
0COOEHHOCTEH OMOJIOTNYECKOT0 00BeKTa (TIpoliecca) n3ydeHus,

® TIPUYMHHO-CJCACTBEHHBIX CBSI3e W 3aBUCUMOCTEH OHMOJOTHYCCKUX OOBEKTOB
MEXITy COOOM;



OLICHHBATh HAa NMPUMEHUMOCTb M JIOCTOBEPHOCTh MH(MOPMAIUIO, MOJYYECHHYIO B
X0JI¢ HaOIIOACHUS U IKCIIEPUMEHTA;

CaMOCTOSTENbHO (OPMYIUPOBATh OOOOIIEHUST W BBIBOJABI IO pe3yJibTaTaM
MPOBEEHHOTO0 HAOJIOICHUS, IKCIIEPUMEHTA, BIAJAETh MHCTPYMEHTAMH OLICHKU
JIOCTOBEPHOCTH MOJYyYEHHBIX BHIBOJIOB U 000OIIECHUH;

IIPOTrHO3UPOBATH BO3MOKHOE JalIbHEHIIIee pa3BUTHE OUOTOTMYECKUX MPOIIECCOB U
UX TIOCNEJCTBUS B aHAJIOTHYHBIX WM CXOJHBIX CUTYyaIUsiX, a TaKXKe BBIJBUTATh
MPEANOI0XKEHUs 00 UX PA3BUTUU B HOBBIX YCIOBHSIX U KOHTEKCTAaX.

Pabora ¢ nadopmarmeii:

IPUMEHSThH Pa3IMYHbIE METO/Ibl, UHCTPYMEHTHI U 3alpOChl IPU MOUCKE U 0TOOpE
Owonornyeckod WH(POPMAIUM WA JAHHBIX W3 HCTOYHUKOB C YYETOM
PEIJI0KEHHON yueOHOM OUOIOTrHYecKoi 3a1auu;

BBIOMpaTh,  aHAJU3UPOBaTh, CHUCTEMATU3UPOBATH W  UHTEPIPETUPOBATH
OMOJIOTUYECKYI0 HHPOPMAIIMIO PA3IMYHBIX BUJIOB U (HOPM MPEACTABICHUS;
HaXOJUTh CXOAHBIC apTYMEHTHI (ITOTBEPKIAIOIINE WU OMPOBEPTatOIre OJIHY U
Ty K€ UJICI0, BEPCUIO) B Pa3IUUHBIX HH(HOPMAIIMOHHBIX UICTOUHHUKAX;
CaMOCTOSTENIbHO BBIOMPATh ONITUMAJILHYI0 (OpMY TMpeICTaBlIeHUs HHMOPMAIUH U
WUTIOCTPUPOBATH PEIIAEMBIE 33/1a4H HECJIOKHBIMU CXEMaMHU, THArPAMMAMU, HHOMN
rpauKoi 1 UX KOMOMHAIIUAMY;

OIICHUBATh HAJEKHOCTh OHOJIOTMYECKOW HMHGOpMAIIMK TI0  KPUTEPHSM,
MPEJIOKEHHBIM YUYUTETIEM WIH CPOPMYITMPOBAHHBIM CAMOCTOSTEIHHO;
3allOMHMHATh U CUCTEMATU3UPOBATh OMOJIOTMYECKYI0 HH(POpMAIIHIO.

B cghepe osnadenus ynusepcanvuvimu yueOHbIMU KOMMYHUKAMUBHLIMU OeliCMEUIMU
OO6mieHue:

BOCIIPMHUMATh U (POPMYTUPOBATH CYKJICHUS, BBIPAXKATh SMOLUM B IMPOIECCE
BBITIOJIHEHUS MPAKTUYECKUX U T1a00paTOPHBIX paboT;

BBIPAKaTh €051 (CBOIO TOUKY 3PEHHMSI) B YCTHBIX M MUCbMEHHBIX TEKCTAX;
pacno3HaBaTh HeBepOaJbHbIE CpPEACTBAa OOIIECHHSA, MOHUMATh 3HAYEHHUE
COIMAIbHBIX 3HAKOB, 3HAaTh W PACMO3HABATH MPEANOCHIIKA KOH(IMKTHBIX
CUTYaIMi B CMTYaTh KOH(MIUKTHI, BECTH TIEPETOBOPHI;

MOHUMATh HAMEPEHHs] JPYTUX, MPOSBIATh YBAKUTEIHLHOEC OTHOIIEHUE K
co0eceTHUKY U B KOPPEKTHOU popMe HopMyIMpoBaTh CBOM BO3PAKEHUS;

B XO/JI¢ MaJiora W/WIH TUCKYCCHH 3a1aBaTh BOIIPOCHI IO CYIIECTBY 00CykKIaeMon
OMOJIOTUYECKOW TEeMbl M BBICKA3bIBATh WJICH, HAIICJICHHBIE HA pEIICHUE
OMOJIOTHYECKOM 3a1auM U MOJIIepKaHue OaroenaTeIbHOCTH OOIICHUS;
COTIOCTaBIISATh CBOM CYXICHHUS C CYXICHUSIMH JPYTUX YYaCTHUKOB JIHAJIOTa,
0OHapy>KMBaTh PA3IUYUS U CXOJACTBO MO3HUIINA;

nyOJMYHO MPENCTABIATh PE3yJbTAaThl BBITOJIHEHHOTO OHOJOTMYECKOIrO OIbITa
(3KCcTIepUMEHTA, UCCIEA0BAHUS, IPOEKTA);



CaMOCTOSTENIbHO BBIOMpATh POpMAT BBICTYILJICHUS C YUETOM 3a]1a4 MPE3CHTALIMH U
OCOOCHHOCTEM ayIUTOPUU M B COOTBETCTBUUM C HHUM COCTaBIATh YCTHBIE M
IIACbMEHHBIE TEKCThI C UCIIOJIb30BAHUEM WLIKOCTPATUBHBIX MAaTEPUAJIOB.

CoBMecTHAas JACATCIIEHOCTD ( COTDVI[HI/ILIGCTBO):

NOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOWM W WHAWBUIYaJIbHON
paboThI TIpH pEIICHUU KOHKPETHON OMOJIOTHYECKOW MpOoOJIeMbl, 000CHOBHIBATH
HEO0OXOIUMOCTh NMPUMEHEHHUS TPYNNOBBIX (OPM B3aUMOJEHCTBUS MPU PEUICHUU
MIOCTaBJICHHON y4eOHOM 3a1auu;

MIPUHUMATH 1[€JIb COBMECTHOM JEATENbHOCTU, KOJUIEKTUBHO CTPOUTD JIEUCTBUSA MO
e€ JOCTIKEHHUIO: PACTIPENENsITh PO, JA0roBapUBaThCs, 00CYKAATh MPOIECC U
pe3yJIbTaT COBMECTHOM pabOTHI;

yMeTh 0000IIaTh MHEHHUSI HECKOJIbKHX JIIOJIeH, TIPOSBIATh TOTOBHOCTH
PYKOBOJIUTD, BBIOJIHATH MOPYYECHUS, TOAUUHITHCS,

IJIAHUPOBATh OPTaHMU3alMI0 COBMECTHOW pPabOThHI, ONpENENsiTh CBOIO poib (C
y4€TOM TPEANOYTEHUI M BO3MOXXHOCTEW BCEX YYAaCTHUKOB B3aMMOJICHCTBUS),
pacrpenensaTh 3aJadyd MEXIy YJIC€HAMH KOMAaHJIbl, y4acTBOBAaThb B T'PYMNIIOBBIX
dbopmax padoTsl (00CYykaeHUSI, 0OMEH MHEHHUSIMU, MO3TOBBIE ITYPMbI U UHBIE);
BBITIOJIHATH CBOIO YaCTh pa0OThI, IOCTUTATh KAYECTBEHHOIO PE3yJIbTaTa Mo CBOEMY
HaIpaBJICHUIO U KOOPAUHUPOBATH CBOU JICUCTBUS C IPYTUMU WICHAMU KOMAH/IbI;
OIICHMBAaTh KAa4eCTBO CBOEro BKJIaJa B OOMUA TPOAYKT IO KPUTEPHUSIM,
CaMOCTOATENbHO  CHOPMYJIMPOBAHHBIM  yYaCTHUKAMU  B3aUMOJICUCTBHUS;
CpaBHMBATh PE3YJIbTATHI C UCXOIHOM 3aaueil M BKJIJl KaXXI0T0 YjieHa KOMaH/Ibl B
JTOCTUKEHUE PE3yJIbTaTOB, pa3ieiisTh cPepy OTBETCTBEHHOCTH U TPOSIBISATH
TOTOBHOCTbH K MPEJOCTABICHUIO OTUETA MEPE]l TPYIIIO;

OBJIAJETh CHUCTEMON YHUBEPCAIbHBIX KOMMYHMKATUBHBIX JCHCTBUI, KOTOpas
obecrieunBaeT CHOPMHUPOBAHHOCTh COIMAIBHBIX HABBIKOB M IMOIIMOHAILHOTO
MHTEJJIEKTA IIKOJIHbHUKOB.

B ciepe oe6nadenus ynusepcanvHviMu  yueOHbIMU Pe2YIIMUBHBIMU  OCUCBUAMU.
CaMOoOpranu3alims;

BBISIBJISITH MIPOOJIEMBbI Ul PELIEHUS B JKU3HEHHBIX U YYEOHBIX CHUTyalUsiX,
MCIOJIB3YSl OMOJIOTMUECKUEe 3HAHUS;

OPUEHTHPOBATHCS B PA3INYHBIX MOAX0IaX TPUHATHS PEeUICHUH (MHIUBHUTYATbHOE,
NPUHSITHE PEILICHUs B TPYIIE, IPUHATHE PELICHUHN TPYIIIOi);

CaMOCTOSITENIFHO COCTAaBJISITh AJNTOPUTM pPEIICHUs 3aJadd (UM €ro YacTh),
BbIOMpaTh CHOCOO pelleHus Y4yeOHOM OWOJIOTHYECKOM 3amadn ¢ Yy4EToM
UMEIOLIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHPOBATH
IpejaracMble BapUaHThI PEILICHUN;

COCTaBIISITh IUIAaH JEWCTBUU (IJIaH peaju3aluyd HAMEUEHHOrO ajropurMa
pelIeHus1), KOPPEKTHPOBATh MPEJIOKEHHBI aIrOPUTM C yYETOM TMOIYyYCHUS
HOBBIX OHMOJIOTUYECKUX 3HAHHUM 00 N3ydaeMOM OHOJIOTHYECKOM OOBEKTE;

7ieNiaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 3a PEILICHUE.



CaMOKOHTPOJIb (pediiekcust):

BJIa/IETh CIOCO0AMU CAaMOKOHTPOJIS, CAMOMOTHUBAIIUH U pedreKcu;

JaBaTh aJICKBATHYIO OLICHKY CUTYallUX U IpeyIararh IjiaH €€ N3MECHECHMS,
YUHUTBIBATh KOHTEKCT U NPEABUIETH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH
pelieHnn y4eOHOM OMOJIOTMYECKOW 3aJaud, aJanTUpOBaTh pEUICHHE K
MEHSIOLIUMCS 00CTOSATENBCTBAM;

OOBSACHATh NPUYMUHBI JOCTHKEHUS (HETOCTUIKEHUS) PE3YJIbTATOB JIESITEIILHOCTH,
JaBaTh OLEHKY IPHUOOPETEHHOMY OIIBITY, YMETb HAaXOIUTh IIO3UTUBHOE B
MPOU3O0IIEAIIEH CUTYAlUH;

BHOCUTb KOPPEKTHBBI B JEITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
M3MEHUBLINXCS CUTYallUd, yCTAHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YNbTATA LEIU U YCIOBUSM.

OMOIMOHAJILHBINA UHTEIUIEKT:

pasznuyaTh, Ha3blBaTh W YOPABJISATh COOCTBEHHBIMH SMOLMUAMH M 3MOLUSMU
APYTHX,

BBISIBIISITH M AaHAJIM3UPOBATH IPUYHUHBI SMOLIUH;

CTaBUTh c€0sl Ha MECTO APYroro 4eloBeKa, IOHUMAaTh MOTHBBI M HaMEpPEHUs
ApYTOTO;

PEryJIUpoBaTh CIOCOO BHIPAYKEHUS IMOLIHI.

[Ipunsitue ceds u Ipyrux;

OCO3HaHHO OTHOCUTBHCA K IPYTOMY YEJIOBEKY, €r0 MHEHUIO;

pU3HaBaTh CBOE NMPABO HA OLIMOKY U TaKOE e MPpaBo JPyroro;

OTKPBITOCTh ce0€ U IPYTUM;

OCO3HaBaTh HEBO3MOXKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

OBJIAJIETh CUCTEMOMN YHUBEPCAIbHBIX YUEOHBIX PETYISATUBHBIX ACHCTBUM, KOTOpas
oOecrieynBaeT (HPOPMUPOBAHHE CMBICIOBBIX YCTAaHOBOK JMYHOCTU (BHYTpPEHHSS
NO3ULUS JIMYHOCTH), W >KU3HEHHBIX HABBIKOB JMYHOCTHU (yMpaBiieHUus coOoil,
CaMOJIMCLMIUINHBI, YCTOMYUBOTO MOBEIECHHUS).

IIpeaMeTHbIE pe3yabTATbI OCBOCHUS MMPOTPaAMMBbI
B mo3naBaTenpHOM (MHTEIUICKTYalIbHOM) cdepe:

— NpUOOpeTEeHHEe OMNbITa MUCIOJIB30BAHUS METOJ0B OMOJOTUUYECKON HAYKH C LIEJIbIO

U3Y4YCHUSI OMOJIOTHYECKUX OOBEKTOB, SIBICHUN M TPOIECCOB: HAOIIO/ICHNUE, OMHCAHUE,

IMPOBCACHUC HCCIOXKHBIX OMOJIOTMYECKUX ONBITOB M OKCIICPUMCHTOB, B TOM YHCJIC C

MCIIOJIb30BAaHUEM aHAJIOTOBBIX M HU(POBBIX OMOJIOTHYECKUX PUOOPOB U HHCTPYMEHTOB;

(I)OpMI/IPOBaHI/Ie YMCHUA MHTCTPUPOBATH OMOJOTHYECKHE 3HAHHUS CO 3HAHHUSIMH M3

JIPYTUX Y4eOHBIX MpeaMeToB (pusuku, Xxumuu, reorpaduu, UCTOPUH, OOIIECTBO3HAHUS
UT. 1.);



— (opmupoBanue yMeHuUil pemiath yueOHbIe 3a/1aud OMOJOTUYECKOTO COIepKaHus,
BBISIBIIATh ~ NPUYMHHO-CJICACTBCHHBIC  CBSA3H, IPOBOJUTH  KAYECTBEHHBIE W
KOJIMYECTBEHHBIC PACUETHI, I€JIaTh BHIBOBI HA OCHOBAHUH MOJYUYEHHBIX PE3YJIbTATOB;

— (opmupoBaHue yMEHHS IUJIAHUPOBATH YUECOHOE HMCCICIOBAHUE WM MPOCKTHYIO
paboTy C y4eTOM MOCTaBICHHOU 1eJIh: POPMYIUPOBATH MPOOIEMY, TUIIOTE3Y U CTABUTH
3a/ladyd MCCJIEIOBAHWsA, BBHIOMPATH AJCKBATHO TOCTABJICHHOW €M METOJbI, JCNaTh
BBIBOJIBI 11O Pe3YyJIbTaTaM MUCCIICTOBAHMSI HITA TTPOCKTHOM JIEATETLHOCTH;

— (¢dopMmupoBaHHE  HWHTEpeca K  yIIyOJeHWIO  OWOJOTHYECKMX  3HAHUU
(mpenmpoduibHas TOATOTOBKA U TIpo(deccruoHaabHas OPUEHTAINS) U BBIOOPY OMOJIOTHH
KaK PO HIIBHOTO MpeaMETa Ha CTYIICHN CPEAHETO TOJIHOTO 00pa30BaHMs IS Oy MyIIei
podheCCUOHAIBHOM  JIEATENIbHOCTH, B 00JacTH OHOJIOTMHM, MEAMIIMHBI, SKOJIOTHH,
NICUXOJIOTHUHU, BETEPUHAPHUH, CETTLCKOTO X0351CTBA;

— BIIAQJEHWE HaBBIKaMH paboThl ¢ uWH(pOpManueld eCTECTBEHHO-HAYYHOTO
coJiepKaHusl, MPEACTABICHHONW B pa3HON (opme (B BUIE TEKCTa, TAOJUYHBIX JAHHBIX,
cxeM, rpaduKoB, aAWarpaM™m, MoOJEJeH, H300paKEHUI), KPUTHUYECKOIO aHajau3a
nH(}OPMAITUHU U OIICHKH €€ TOCTOBEPHOCTH;

— yMEHHWE WHTETPUPOBATh OMOJOTHUYECKHE 3HAHWS CO 3HAHUSAMHU APYTUX YUCOHBIX
MIPEMETOB; UHTEPEC K YIIyOJCeHUIO OMOJIOTHYECKUX 3HAHUM M BBHIOOPY OMOJIOTHU Kak
npodUILHOTO TpeaMETa Ha YPOBHE CpeAHEro oOlero oOpa3oBaHus st Oyaylieit
npo¢eCCUOHATILHON  JICITEIBHOCTH B 00JacTh OWOJOTHM, MEIUIIMHBI, JKOJOTHH,
BETEPUHAPHUH, CEIbCKOTO XO3SMCTBA, MHINEBONW MPOMBIIUICHHOCTU, TICUXOJOTHH,
UCKYCCTBA, CIIOPTA - UMETh YETKHE MPEACTABJICHUS] O MATEPUATMCTHUECKOW CYITHOCTH
T€HOMOB KMBBIX OPTAaHU3MOB U PETYJISIHNIO UX PAOOTHI;

— 3HaHWE OCHOBHBIX (DAKTOPOB OKPYKAIOIICH CpEIbl, BIMSIONIMX HA Pa3BUTHE U
CYIIIECTBOBAHKE KUBBIX OPTAHU3MOB, aaNTaIHi K (haKTOpaM OKPYKaIOIIeH CPe/Ibl;

— 3HaHWE OCHOBHBIX MOAXOJ0B OMOTEXHOJIOTUH, UCTIOIB30BAHMS €€ TOCTIKCHHUM B
COBPEMEHHOM U3HU YeJIOBEKa, 0COOCHHOCTH HMCIOJIB30BAHMS KUBBIX OPTaHU3MOB JIJIS
IIPOU3BOJICTBEHHBIX HY K] YEJIOBEKA;

— 3HaHWE OCHOBHBIX MOJXOJI0B CEJIICKIIUU U OMOTEXHOJOTUH KYJIbTYPHBIX PACTCHUIA,
XapaKTepU30BaTh T'CHETHYECKH  MOAM(PUIIMPOBAHHBIC  PACTEHHUS, ONEPHPOBATH
MOHATUSMU, THOPUAM3ALMS, OTHaJeHHAs THOpPUAN3alus, WCKYCCTBEHHBIH OTOOD,
reTepo3uc, TpaHchopMaIys, MyTareHe3, TCHETHUIECKOE PEAaKTHPOBAHUE;

— TIOHMMaHHWE MOJICKYJISIPHBIX  MEXaHW3MOB  pealu3alil  HACJIeJICTBEHHON
nH(GOPMAITUU U YMEHUE CBOOOHO OTICPUPOBATH OCHOBHBIMU TIOHSITHSIMHU MOJICKYJISIPHOU
OMOJIOTHY ¥ €€ COBPEMEHHBIX HAIIPABICHUN — IT€HOMHUKH, METareHOMHKH, TPOTEOMUKH;

— 3HaHWE OCHOBHBIX 3a00JICBaHHI YEIOBEKA, MEXaHU3MOB UX Pa3BUTHS, CITOCOOAX
WX TUaTHOCTHKY U JICUCHUS;



— (opmMupoBaHuEe yMEHUS WCIIONIBH30BATH MOHATUWHBIN anmapaT ¥ CUMBOJIMYECKUI
A3bIK TE€HETHKH, T'PAMOTHOE INPHUMEHEHHWE HAYYHBIX TEPMHUHOB, IOHSTHN, TEOPUH,
3aKOHOB JUIsl OOBSICHEHUS HAOMIOJaeMbIX OHMOJOTUYECKUX OOBEKTOB, SIBICHUN U
IPOLIECCOB, MO3BOJISIONIUX 3AT0KUTh (DYyHAAMEHT HAYYHOTO MUPOBO33PEHUSI.

B 11eHHOCTHO-0OpHEeHTallMOHHOM cdepe:

— 3HAHHUC, YTO IIPHUMCHCHHC COBPCMCHHBIX TEXHOJOT UM MOJ'ICKYJ'DIpHOﬁ ouomoruu
IMO3BOJICT YCIICHIHO PCIIAaThb TAKHUC 3JIO6OI[HCBHI)I€ HpO6J’I€MBI, KaK oOXpaHa

0pr>1<a}0meﬁ Cpcabl, COXpAaHCHHUC 3JO0POBbA YCIOBCKA, KOHTPOJIb U BOCCTAHOBJICHUC
9KOCHUCTECM.



TEMATHYECKOE INTAHUPOBAHUE

Monayb «Kak ;KUBOTHBIE M PACTEHHS NIPUCIIOCAOINBAIOTCH (IBOJIIOIUOHHAS
3Ko0JI0THs) 5-6 KJacchl (34 yaca)

MOPGhOIOTHYECKUX U
(U3HOJOTMYCCKUX aTanTaIui.
[Touemy opraHu3MbI He
CTaHOBSATCS OCCKOHECYHO
OOJBIIMMH, MAJICHEKUMU,
BCESTHBIM.

TeMbl OcHOBHOE coepxaHmne JlesiTeILHOCTH
IIKOJIbHUKOB
1. Ml nccesienyem CBoiicTBa U CTPOEHUE KUBBIX Hccnenosarensckue
JKUBbIE 00bEKThI OpraHu3MOB (CTPOEHHUE KIETKH). | paboThl «Bce nu (CHHUIBI,
(6 9) Bun, ocobp — opranusm kak Oenmku, Oepe3sl W T.J.)
eauHas cuctemMa. Ajantanuu OJINHAKOBBIE?
(mpucnocobnenus). [lousarue DOTOKBECTY.
roMeocTasa KUBoro opranusma. | [Ipakruueckas pabora
Crioco0bl ero nojaepxKaHusl. «CocraBnsieM KHUTY
OrpannueHus PEKOpJIOB  pacTEHUW U

JKUBOTHBIX HAIICTO Kpasi».

2. Bausinue
OKpY:Kamouei
cpelbl HA JKUBbBIE
opranusmbi (12 9)

@DaKTOPBI OKPYKAIOIIEH CPEIbI
(abmoTrueckre, OMOTHYECKHE,
aHTpornoresssie). [lpumepsl
abnoThyeckux (hakTopoB,
OKa3bIBAIOIINX OCHOBHOE
BIIUSTHUC HA )KU3HEACATEIIHHOCTD
KUBBIX OPTaHU3MOB:
TeMITepaTypa, CBET, BIAKHOCTb.
OCHOBHbBIE 3aKOHOMEPHOCTHU
IIPUCITOCOOJICHUS KUBBIX
OpPraHu3MOB K a0OMOTHYECKHUM
dakTopam. I[IpucnocobaeHus K
OCHOBHBIM a0MOTHYECKUM
dakTopam: Temmneparypa,
BJIQYKHOCThH U CBET.

[IpakTrueckoe 3aHsTHE
«IBeT u Temno» (KyOuku
Jb/ia B3BECUTh, ITOJIOKHUTh
B yamiku [letpu Ha
Pa3HOLBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTD
3aHOBO — KTO OBICTpee
pacrasin).

[IpakTrueckoe 3aHsTHE
«YTo pacTBOpsIETCA B
BOJIE» (IKCIIEPUMEHT
«Kuaxuit mom»).
[IpakTrueckoe 3aHsaTHE
«JInddy3us BemecTs B
BOJIe (pacTBOPHI)»,
«JIBkeHue paCTBOPOB MO
LBETKY.

[IpakTrueckoe 3aHsaTHE
«JIen mimaBaet B BOIE
(aiicOepru, 3amep3aHue
BOJIOEMOB)».
[IpakTueckoe 3ansaTue
«Jlen npu 3amep3anumn




pacimpseTcs»
(pa3pylilieHre KaMHs
(mouBooOpazoBaHme),
3aMep3aHue KIETOK).
[IpakTuueckoe 3aHsTHE
«ly6ay (KyOuKHU Jpaa
3aBEPHYThH B pa3HbIN
MaTepual, B3BECUTb).
[IpakTueckoe 3anHATHE
«ITurMeHTB) (MOKHO
pa3aenuTh Ha BATMaHe
KpacHuTeNIu u3
(doMacTepoBy.
[IpakTueckoe 3aHaTHE
«Kak >KMBOTHBIE IJTABAIOT
B BO/Ie» (DKCIEPUMEHT C
MTUATICTKOM ).
Hccnenosarenbckue
pabots! «BnusiHue cBera
(Teria, BJIaXKHOCTH,
COCTaBa MOYBbI) HA
pacTeHHs B €CTECTBEHHBIX
WJTH KCKYCCTBEHHBIX
YCIIOBUSX» (HA JOCTYITHOM
MaTepuare).

3. B3aumopaeiicTBus
KMBbIX OPraHU3MOB

(4 1)

buotnueckue paxTopsl.
3aKOHOMEPHOCTH Pa3BUTHS
MEXBHUJIOBBIX
B3aMMOOTHOLIEHUH.
KosBounonus (XUIHUK-KEPTBA;
HapasuT-X035IMH) DBOJIOIHUS
CTpateruii JoObIBaHUS THUIITH.
CommansHocTh. Bunpi-
BcesieHubl. [lepeuensb pacTennii-
BpEIUTEIICH.

HccnenoBarensckas
pabota «Habnronenus 3a
B3aMMOOTHOIICHUSIMU
YKUBOTHBIX TIPU
TOOBIBAHUH ITHIIH
(KOPMYILKH JJIsI ITHLL, JJI51
TOPOJICKUX WJIH CETBCKUX
YKUBOTHBIX). BeO-
KamMepb».
HccnenoBarenbckas
pabota
«Pacrnipoctpanenue
BUJIOB-CHHAHTPOIIOB B
HaIlleyl MECTHOCTH




4. Yesi0BeK B :KU3HHU
pacTeHu u
’KHUBOTHBIX? (6 1)

AHTponoreHHsie (HaKTOPBHI.
[IpaBaa i1, 4TO MEPBOOBITHHIE
JIFOJY )KWJIA B TADMOHMH C
npupoaoi. OgomaliHUBaHuE U
IPUPYUYCHUE )KUBOTHBIX U
pacTeHuil. 3aueM cracaTh
BBIMUPAIOLIUE BUBI, KaK 3TO
nenarb. KyabTypHbIE pacTeHUS U
ux aukue npenku. [louemy
BaYKHO MX COXPAHSATb.
Pa3znooOpa3zue KynbTypHBIX
pacTeHU U UX 3HAYCHUE B
KU3HU yesioBeka. KpacHas kaura
Bawei teppuropun. Ocodo

OXpaHsIEMbIE TEPPUTOPUH,
3anoBeHUKU Poccum u mupa.

[Tpaktuueckas pabota
«Pa3zHoobpazue
KYJIbTYPHBIX paCTEHUH B
BallleM PETUOHEY.
UccnenoBarenbckas
pabora «Bnusinue
AHTPOIOTeHHBIX (DAKTOPOB
Ha Pa3BUTHE PACTECHUN B
rOpo/Ie/HACEIICHHOM
ITYHKTEY.
DKCKypcus/TIpakTHIecKas
pabota «OOIIT B Bamem
pETHOHE — YHUKAIIbHBIC
00BEKTBI TPUPOIBD».

5. Dkojornuyeckue
o (6 1)

buocdepa — ogHa u3
BOKHEUIINX 000JI0YEK 3eMIIH.
UTto Takoe «3KOJIOTUYECKHE
HUIIN» U KaK OHH
dbopmupytorca? GopmupoBanue
3HaHUU 110 OMOopa3HOOOPaA3HI0
KUZHEHHBIX (HOpM,
MIOBE/ICHYECKUX
MPUCTIOCOOJICHH,
MoAu(pUKAIIMOHHAS
U3MEHYUBOCTH (Ha 0a30BOM
ypoBHe). PacturenbHble
cOOOI1IeCTBA U UX THUIIBI.
Pa3zButHe u cMEHBI
PACTUTENBHBIX COOOIIECTB.

Hccnenosarenbckue
paboThl « IKOJIOTHUUECKHUE
HUIIN BOKPYT TEOS —
onucanue GakTopoB
OKPY>KaIoIen CpeIbl».
UccnenoBatenbckue
paboThI
«PeHonornyeckKue
HAOJIOICHUSD.

Moayab «OcHOBBI pac

TeHHeBOACTBa» 7-8 Ki1acchl (68 yacoB)

PACTEHHEBOACTBO
(2 9)

OCHOBHBIE (haKTOPBI
BBIPAILIMBAHUS PACTCHUM.
Uctopus passurus
arpOXMMHUYECKUX 3HAHHUUI
(pabotet M.B. JlIomonocoBa, FO.
JIubuxa, Byccenro, B.B.
Hokyuaea, K.A. Tumupszena,
II.A. Kocteruena, JI.H.

Tembl OcHoBHOe coaep:kaHue JesiTeJIbHOCTD
IIKOJIbHUKOB
Tema 1. BBenenue B | Uto-Takoe pacTEeHUEBOACTBO: [Tpaktrueckas padbota

«bouka JIubuxay.




[IpssHUIIHUKOBA U JIp.).

Tema 2.
ArpoTexHHYeCKHH
ykcnepumenT (6 )

[IpaBuia nocTaHOBKH
arpo3KCIEPUMEHTOB.
ITocTaHOBKA YKCIIEPUMEHTOB C
pacteHusiMH. BIOOp TeMBl,

Hccnenoarenbekas
pabota «DaKTopkl,
BIIUSIOIINE HA
IpopacTaHue ceMsiH (pocT

COCTaBJICHHE TMIIOTE3bL, UEIU U | IPOPOCTKOB).
3a/1a4 DKCIIEPUMEHTA 110 [IpakTuueckas padora
BBIPAILIMBAHUIO PACTCHUH B «CO0p yCTaHOBKH 151
KOHTPOJIMPYEMOMU cpeae. BBIPAILIMBAHUS PACTEHHUU B
KonTtponu, noBropHOCTH, KOHTPOJIUPYEMBIX
IIPOBEIECHUE IKCIIEPUMEHTA. YCIOBHSIX).
[I;maHnpoBaHUE SKCIEPUMEHTA.
OrueHka pe3ynbTaToB
JKCIIEPUMEHTA.
OcBoeHne TEXHOJIOTUH
KpPYIJIOTOJIMYHOTO BhIpAIIMBAHUS
CaJIaTOB U MUKPO3EJICHU B
KOHTPOJIUPYEMBIX
HWCKYCCTBEHHBIX YCJIOBUSIX.

Tema 3. Poanb Bopa. PactBop. BerTsikka. [IpakTuueckas padbora

XUMHUYECKHX
3JIEMECHTOB B
NMTAHUHU PACTEHMI

(20 g)

AHHOHBI, KATHUOHBI,
3JIEKTPONPOBOAHOCTH U pH
pactBopa. Poinb xuMruueckux
3JIEMEHTOB B ITUTAHUU PACTCHUIA.
[Tonydenue nuTaTenbHBIX
BEILIECTB PACTCHUSIMH.

VY noOpenusi: opraHnyecKue,
MUHEpaIbHbIE,
MUKpoOHnosoruyeckue. Turbl
NUTaHUs pacTeHuil. Bo3ayuHoe
U MUHEpaJbHOE (KOPHEBOE)
MMUTAaHUE pacTeHU. TpaHcropT
MUTATEJIbHBIX BEUIECTB
pACTEHUI: BOCXOIAIINN U
HUCXOSIIINN TOK. BaxkHelmnme
Kanuiinele, hochopHbIe U
a30THBIC yI00pEHMUS, UX
cBomctBa. [IpocTeie U clioxHbIE
yI00peHusl.

Poct u pa3Butue pacrenui:
ATanbl OHTOreHe3a, (PaKTOPkI,
BIIMSIFOILIME HA POCT PACTEHUM:
CBET, T'yCTOTA MOCAJI0K, TUTAaHHUE,
cybcTpar.

Oco0EeHHOCTH TUTAHUS

«CxeMbl TUTaTENBHBIX
pactBOpOB. Pacuer 1103
ya0OpeHuit Jist
MUTATEJIbHBIX PACTBOPOBY.
[Tpaktrueckas pabota
«ITpaBuna cmemmBanus
yAOOpEHUIN
[Tpaktrueckas padbota
«ITutanue pacreHuii:
TEXHOJIOTHS
MPUTOTOBJICHUS
MUTATEJIbHBIX PACTBOPOB
JUISL Pa3HBIX KYJIBTYP».
[Tpaktuueckas pabota
«MOHUTOPUHT
MUHEPAJILHOTO MUTAHUS
pacTeHumn».
[Tpaktuueckas pabota
«PacturenbHas
JTUArHOCTHKAY.
HccnenoBarenbckas
pabota «O1ieHka
COCTOSTHUSI KOMHATHBIX
pacCTEeHUH, PaCTEHUMN Ha
HIKOJIbHOW TEPPUTOPHH,




pacTeHuii a30ToM. A30T U €ro
3HAYEHUE B KU3HU PACTCHUMU.
@dopMBbI a30Ta U UX
peBpallleHHe B MOYBE.
Uctounuku dhochopa s
pacTeHus. 3HaUCHUE
dbochopcoaeprammx
COCIMHEHUN B KJIeTKe. Poiib
MAaKpO3PTUYECKUX COCTUHEHUI
dbocdopa B sHEPTETUUECKOM
oOMeHe.

Brusiane kanus Ha pusndeckue
CBOWCTBA MPOTOILIA3MBbI, HA
(bepMEeHTBI YTIIEBOIOPOIHOTO
oOMeHa, CHHTEe3 OCJIKOB U Jp.
Ponb xanus B moaepkaHuu
MOHHOTO OajaHca B TKaHAX, B
MIPOIIECCAX CAMOPETYJISLIHUH.
Perynaropnas u
CTPYKTypooOpa3oBaTeabHas
pOJIb KaJbLIMsl. YYacTHE B
00pa30BaHUU KIETOUYHOU
CTEHKH, TIOJIJIepKAHUU
CTPYKTYpBI MEMOpaH U
PEryJIsiiius UX MPOHUILIAEMOCTH.
3HaYCHWE MarHus B
MeTab0Iu3Me pacTeHUM.
Marnuii B cocTaBe XJiopoduiiia,
CXOJICTBO XJIopodusuIa U
reMorjo0rHa Kak
CBHJIETEJILCTBO €AUHCTBA
OpraHn4YeCcKOTrO MHpA.

Cepa u ero OCHOBHBIC
COEMHEHUS, UX POJIb B
CTPYKTYPHOW OpraHu3aluu
KJIETKH, y4acTHE B
OKHCITUTEHHO-
BOCCTAHOBUTEIBHBIX PEAKIIHSIX
MUKpPOIIIEMEHTHI.
[Ipencrasiienus o poiu
MUKPO3JIEMEHTOB B
MEeTabO0JIM3Me PACTEHUH.
Oco0eHHOCTH OCTYTUICHUS
MHKPO3JIEMEHTOB B pPACTEHHUSI.
CuHeprusMm v aHTaroHU3M

yCTaHOBKA MPUYINH
MATOJIOTHIECKUX
COCTOSTHUH (TIpH
HAJTUYHH )».
UccnenoBarenbckas
pabota «OreHKa BIUsSHUSA
Pa3IMYHBIX 2JIEMEHTOB Ha
COCTOSIHME PacTEeHUM
(cocraBiieHHE Pa3IUYHBIX
MTOJAKOPMOK ).




SJICMCHTOB ITMTAaHUA paCTeHHﬁ.
PacturennHas JUAarHoCTHUKa 1
MECTOObI I/II[GHTI/IQ)I/IKE[HI/II/I
HCI[OCTaTKa/ N30BITKA DJIEMEHTOB
IIUTaHWA.

Tema 4.
Peryasitopsl pocra
pacteHnuii. 3ammura
pacrenuii (4 4)

[TonsiTue o perynsiTopax pocra
pacteHuit. CTUMYJISITOPBI pOocTa
— (UTOTOPMOHBI (aYKCHHBI,
ruO0epeIIMHbI, IMTOKWHWHBI ).
WNHrubuTOopsl pocTa pacTEHUM:
1. npuponnsie (abcuuzoBas
KHCJIOTa ¥ HEKOTOPBIC
(heHObHbIE BEIlleCTBA
(MuKymapoBasi, KOpu4Hasi,
CAJIMIINIIOBAs KUCJIOTHI).

2. CHHTETHYECKUE
(MOpGhaKTHHBI, peTapaHThI,
nedoMaHThl, T€CUKAHTHI,
repOunupl). DUTOMOHUTOPUHT
Y OLICHKA COCTOSIHUSI PACTECHHUIA.
CoBpemeHHbIe crtOcOObI
MOHHUTOPHHTA.

3amura pacTeHU OT
BPEIUTENEH: OCHOBBI
ouomerona.

[IpakTuueckas padora
«DPUTOMOHUTOPHHT U
OLICHKA COCTOSIHUS
pacteHuii. CoBpeMEHHbIE
CIOCOOBI MOHUTOPUHTAY.
UccnenoBarenbekas
pabota «Bnusiane
reTepoayKCHHa Ha
npopactanue  (pocT  Ha
Pa3HBIX CTAAUAX, B PA3HBIX
YCIIOBHSIX) Pa3IMYHBIX
pacTeHumn».

[IpakTuueckas padora
«MHcekTapun: npaBwia u
YCIJIOBHSI pa3BeACHUS
MOJIE3HBIX HACEKOMBIX).

Tema 5. Bognas,
necyaHasi v
MoYBEeHHAasI
KYJbTYPbl, HX
NpUMeHEeHHE B
BbIpalllMBAHUHU
pacTeHui.
Du3noJ0rus
pacreHuii (8 u)

Bonnas, necuanasi u mouBeHHast
KYJbTYpPbl, UX TPUMEHECHHE B
BBIPAILIMBAHUU PACTCHUM.
[IpoBeneHue BobI B KOPHE U
cTebie pacTeHUl.

Boanseiil pexxuM pacTeHuU:
CTpOEHHUE YCTHUIL: (PAaKTOPHI,
BIIUAIOIIME HA UX PACKPBITUE U
3aKpbITHE. 3HAYCHUE MEXaHU3Ma
peryJIsSIlIuy UCTIapeHusl BIaru
pacTEHUEM.

@DOTOCUHTE3 — YHUKAJIbHBIN
npolecc pacteHuil. TeMHOBas U
cBeroBas (pa3el poTocuHTE3A.
3nadyeHue poTrocuHTE3a IS
KHUBBIX OpraHu3mMoB. DaKkTOpbI
pOCTa pacTEHU: BO3AYX U
asparus. [lonzemMHoe gpIxanue
pacCTEHUIA: COCTaB MOYBEHHOT'O
BO3TyXa, Ta3000MeH. ['a3000MeH

[Tpaktrueckas pabota
«KopHeBoe aBneHue».
[IpakTuueckas pabora
«IIpurorosienue
npenapara yCThHI
METOJIOM CJICTIKa».
Uccnenosarensckue
paboTtsl «Bnusinue
YCIIOBUM COZIEpKaHUs
pacTEHU Ha KOJIUYECTBO
YCTBUID.

[Tpaktuueckas pabota
«DOyHKIMOHAIbHAS
JHAarHOCTUKA PACTEHHUH MO
AKTUBHOCTH
XJIOPOILIACTOBY.
Hccnenoarenbckas
pabota «OnpeneneHue

xnopoduina A u b,
OLICHKA




npu 6ECTIOYBEHHOM
BBIPALBAHUY.

dboToCHHTETHUECKOI
AKTUBHOCTHU PACTEHUMN U
(bakTOpOB, BIUAIONIMX Ha
HEey.

[IpakTuueckas pabora
«Anspanus, CO; u Oy.
JIpIXxaHue pacTeHU.
[IpakTuueckas pabora
«Jlp1xaHue pacTeHUM:
OIIEHKA MHTEHCUBHOCTH
JIBIXaHUS PACTEHUN U
IJI0JIOBY.
Uccnenosarensckue
paboTtsl «BnusHue
croco0a BeIpalMBaHUs
(cocTaBa muTaTeIBLHOM
CMECH, CXEMbI BHECEHUS)
Ha POCT U Pa3BUTHS
PAa3JIMYHBIX PACTCHUW.

Tema 6.
KyabstypHble
pacTeHus.
CoBpeMeHHbIE

ACHEeKThI CeJIeKIIUU
(20 9)

Kak yenmoBek cTan ucnoJib30BaTh
pactenusi? CBsi3b pa3BUTHUS
UBUJIM3AIUN YETIOBEKA U
OJIOMAIlTHUBAHUS PACTCHUMU.
JlomecTukanusi.
HacnenctBeHHOCTD 1
M3MEHYHUBOCTh — OCHOBHBIEC
CBOWCTBA KMBBIX OPraHNU3MOB.
N3menunBocTs. Buasl
M3MEHYUBOCTb.

I'en —MartepuanbHbI HOCUTEID
HACJIEJICTBEHHOCTH U
U3MeHUYMBOCTU. HyKiieMHOBBIE
KHUCIOTHL. JIokamu3anus
FeHEeTUYECKOro MaTtepuasa B
KJIETKE. JleTleHne KIeToK.
Penmukanus JIHK. OcHoBHas

J0TMa MOJIEKYJISIPHOM OMOJIOTHH.

Tpaunckpunuus. TpaHcusuus.
MyTranumu.

Oddekt OyTHUIOYHOTO
TOpJbIIIKA U TEHETUYECKOE
pazHooOpasue. UTo Takoe
reHOaHK? 3aueM COXPaHsITh
T€HETUYECKUE PECYPCHI
pactennii? OCHOBHBIE CIIOCOOBI

Juckyccns
«JlomecTtukarus, Bce Ju
pacTeHus ¥ >KUBOTHBIE,
KOTOPBIE JKUBYT PSIJIOM C
YEJIIOBEKOM MM
OJIOMAaNTHUBAIOTC?
MOHO 1 cuuTaTh
TapakaHa 0JIOMAIlTHCHHBIM
KUBOTHBIM?).
[Tpaktrueckas pabota
«MoaudukanroHHas
U3MEHUYHUBOCTH (JIUCTHS,
UTOJIKU C OJTHOTO
JEpPEBA).

[Tpaktrueckas pabota
«I'eH — uHCTpYKLKA 110
cOopke KieTkH (Ha bucepe
WJIU KOHCTPYKTOPE)».
[Tpaktuueckas pabota
«MyTtanus Ha 6yTepOpose
(JTF000M 00BEKT U3
npeablayIei padboTsl, T1e
U3MCHCHUE HHCTPYKITUH
PUBEACT K H3MECHCHHIO
BHEIIIHETO BUA
00BEKTa)».




COXPaHCHUS TCHETUUYCCKUX
pecypcoB pacteHui (eX Situ m in
situ).

3nauenue padot H.W. BaBunosga.

3aKOH rOMOJIOTHYECKUX PSAIOB.
L{eHTpbI TPOUCXOKICHUS
KYJbTYpHbIX pactenui H.1.
Basunona u I1.M. XXykoBckoro.
OCHOBHBIE METOJIbI CEJEKIINHU.
I'ubpuauzanus. Dopmer oTOOpA.
OcHOBHBIE HaNpPaBIICHUS
CEJICKIIMU: yIyUllICHUE
YPOKaUHOCTH, YCTOMYMBOCTH K
OMOTUYECKUM U aOMOTHUYECKUM
dakTopam.

Ectb m xxu3Hb B nipobupke?
buoTtexHOMOTHS KYJIBbTYPHBIX
pacTeHuil.

Kak uenoBek moxet
MOJIU(PUITUPOBATH PACTEHUS?
['eneTnueckoe pe1akTUPOBAHHUE.
CoBpeMeHHBIE TOAXOAbI U
JIOCTUKEHHUS TCHETUYECKOTO
pEIAKTUPOBAHUSI PACTEHH.

[IpakTuueckas padora no
rpymmnaMm «OTkyaa Ha
HaIINX CTOJIax
(PYKTHI/OBOIIN/3ITAKNY.
[IpakTuueckas pabora
«BpIpamuBaem ropox. Kak
IIPOBECTH CKpPEILIMBAHUE Y
ropoxay.
UccnenoBarenbekas
pabota «BeIpamyBanue
pacTeHuil B IpoOUpKe»
(MO>KHO BOCIIOJIb30BATHCS
pe3yapTaTaMu
TIPEIBLTY X
HKCIEPUMEHTOB 1O
COCTaBJICHUIO
MUTATEIBHBIX PACTBOPOB
JUISL paCTEHUH).
[IpakTuueckas padbora
«I"eHOMHBIE HOKHUIIBI
(MoxenupoBaHue paboThI
cucteMbl CRISP-Cas)».

Tema 7.
PacrurenpbHas

npoaykuusi (8 u)

Hanzemubie 1 moa3eMHEIE
oprasnsl pactenuil. [ToGer u
BUJIOM3MEHEHHBII T00eTr
pactenuii. CiocoObl
Pa3MHOXKEHUS PACTEHUN.
[TonsTHE 0 KauecTBE NPOTYKTOB
nutanus. [IpoGiemsl
KOHKYPEHIIUU OT€YECTBEHHBIX
MPOJIYKTOB IUTAHUSA C
UMIIOPTHBIMU. JlorucTrka
JIOCTaBKHU U CPECTBA
COXpPaHEHUS TTPOTYKTOB
MUTaHUS.

MuKpo3eeHb: TOJIE3HOCTh U
TEXHOJIOTHSI.

XUMHAUYECKAN aHAIU3
npoayKiuu. OCHOBBI
CHEeKTpO(hOTOMETPHH.
[TorenunomeTpus.
Xpomarorpadwus.

[Tpaktrueckas padbota
«IIpenenbHO nOMMyCTHMBIE
kouuentparuu (1K) u
METOJIbl KOHTPOJIS
0€301acHOCTH
PaCTUTEIBHBIX MIPOTYKTOB
TTUTaAHUS.
Hccnenosarenbekas
paborta «O1eHka KayecTBa
BBIpAIllEHHOU
MUKpO3€eJIeHn» (1100
CBOSI, TUOO U3 Mara3uHa).
[TpakTruueckas pabora
«MeTobI OlLICHKH
KayeCTBA paCTUTEILHON
OPOAYKIMH: XpPaHEHHUE U
COXPaHHOCTh
MUTATETHHBIX BEIECTBY
(mo mocTynHOMY
000pyI0BaHHUIO).
HccnenoBatenbckast




paborta «OnpenencHue
BuTamuHa C METO10M
00paTHOTO TUTPOBAHUS B
IUTOIaX Ha Pa3HOM CPOKE
(cmoco0e) XpaHeHUs.

MonyJab «bruorexHosorus» 7-8 kiaaccel (68 yacoB)

Tembl

OcHOBHOE coepKaHue

JlesiTeILHOCTD
IIKOJIbHUKOB

Tema 1.
Bbuorexnogorus
4 v)

[TonsiTe OMOTEXHONOTUH. 3a4eM
YEJIOBEKY OMOTEXHOJIOTHH, B UEM
WX TIPEUMYIIIECTBO TIEPe]T
XUMUYECKUM CUHTE30M. OCHOBHBIE
OMO00OBEKTHI OMOTEXHOIOTHU:
IPOMBIIILJICHHBIE
MUKPOOPTaHU3MBI, KJIETKU U TKaHU
pacTeHul, >)KUBOTHBIX U YEJIOBEKa,
OMOKaTaIN3aTOpPHI.

CoIpbe U1t OMOCHHTE3a U OLIEHKA
ero OMOJIOTUYECKOM IIEHHOCTH.
OcCHOBHBIC HCTOYHUKH yTIIEPO/Ia,
aszora, pocdopa, MUKPOIJIEMEHTOB.
HccnenoBanne HOBBIX HCTOYHHKOB
CBIPBs (BKJIFOYAsi BOIPOCHI €TI0
peaBapuUTeNbHON 00paboTKH),
pa3paboTKa HOBBIX MTUTATEIBHBIX
Cpell, B TOM YHCIIe BKIIFOYAIOIINX
OMOCTUMYJISITOPHI U IPyTHE
AJIEMEHTHI YIIPABJICHUS U
ONTHUMH3AIIUU TTPOIIECCOB
ouocunrteza. Metozpl
ONTHMM3AIINHN TUTATEIBHBIX CPE/I.

[IpakTuueckas padora
«IIpumepsnl
PUMCHCHHS
OMOJIOTHYECKUX
00BEKTOB B TBOCH
JKUAZHID.

Tema 2.
Muxpoouosnorus
(12 v)

[TosioxeHne npoKapuoToB B
CHUCTEME OpPTaHUYECKOT0 MHUpA.
Crtpoenue 6aKkTepraibHON KIETKH.
Knaccudukanus 6akrepuil.
Mopdonorus 6akrepuii. [Ipocteie
U CJIO’KHBIE METOIbl OKPALTBAHUS
OakTepuit. Du3n0NI0TUs OAKTEPU:
NUTaHUe, AbIXaHUEe, POCT U
pa3MHOXKEHHE. 3HAKOMCTBO C
JOMEHOM Apxeun
(3KCTPEeMOUITBHOCTD,
O0COOEHHOCTH CTPOCHHUSI KIIETKH).

[IpakTuka.
JlabopaTopHas pabota
«DukcupoBaHHbIE
nmpenapartbl OaKTepuil.
Omnpenenenue GopMbl
MIPEITIOKEHHBIX
KyJbTYP
MUKPOOPTaHU3MOB,
UCIIOJB3Ys IPOCTON
METOJI OKPACKI.
JlabopaTopHas pabota
«OrnpeneneHue Tumna




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

[TaTorennsie 6akTepun. YymHast
Maji0o4uKa U YepHasi CMEPTh,
00TynH3M, CTOJOHSIK, TYOCpKYJIe3.
HcTopust 60pb0BI €
OakTepUaTbHBIMU UH(DEKIIUSIMH.
BoiiHa 6€CKOHEUHOCTH:
AHTUOMOTUKH MPOTUB OAKTEPHIl.
MexaHu3MBbI 1EUCTBUI
aHTUOMOTUKOB. MeXKIIeTOUHAS
KOMMYyHUKaius 6akrepuit. UyBcTBO
KBOpyMa.

[Ipumenenue 6aktepuit
yenoBekoM. Kunernueckoe
onucaHne OMOCUHTE3a MPOJTYKTOB
MHUKpOOpranusmamu. bakrepuu,
KOTOPBIE MOTYT pasJjiaraTh
IUTACTUK.

Mukpoopranusmel B
arpoOMOTEXHOJIOTHH.
HckyccTBeHHBIE accolualiu
PacTEeHU C MUKPOOPTaHU3MaMHU

KJIETOYHOU CTEHKH
METO/IOM OKpPAIlIMBaHUS
o I'pamy» (ripu
HAJIUYUU PEAKTHUBOB).
JlaGoparopnas pabota
«IIpuroroBnenue
PYKA3HEHHBIX
pernapaToB
MOJIOYHOKHUCITBIX
OaKkTepuii».
JlabopaTopHas pabota
«IloceB cMbIBa C pyk Ha
yamku [letpm».
JlaGoparopnas pabota
«BblIenenne uncTou
KYJIbTYpbl OaKTEpHil.
Meton pa3BeeHU.
Metoa ucTOoAIIEro
HITPUXAY.
JlabopaTtopHas pabota
«Mopdomoruyeckas
XapaKTepUCTHKA
BBIJCJICHHON YHUCTOMN
KYJbTYPBI:
XapaKTEePUCTUKA
KoJIOHUH, hopMa
OaKTepHii, TUI
KJICTOUHOUW CTECHKI.
JlaGoparopnas pabota
«CpaBHeHuE pocTta
MUKpPOOPTaHU3MOB Ha
yarike 0e3 u ¢
00aBICHUS
AQHTUOMOTHUKOBY.
Hccnenoarenbckas
pabota «Ilonck
MUKPOOPTaHN3MOB
00Ja1arommmx
AHTarOHUCTUYECKOMN
AKTUBHOCTBIO.
Hccnenoarenbckas
pabota «Bsienenue
MOJIOYHOKHUCIIBIX
OakTepuit,
UCCIIEIOBAHNE UX




AKTUBHOCTH.
UccnenoBarensckas
pabota «Bbiaenenue
OaKTepuii MOJE3HBIX
JUISL PACTEHUI.

Tema 3.
JyKapuoTHYECKHUe
OpPraHu3Mbl B
OMOTEeXHOJIOTHH
(Iu1ecHeBBIE TPUOBI,
AP OXKKH,
Bojopocn) (12 )

[1necHeBbIe rpUOBI TPOIYLIEHTHI
OMOJIOTUYECKHU AKTUBHBIX BEIIECTB
OO6m1as xapakTepUCTHKA APOXKIKEH
caxapomunetoB. cropus
UCIIOJIb30BAHUS IPONOKEH B
TPaJAUIIMOHHON OMOTEXHOJIOTHH.
TexHonoruu BUHOAENUSA U
XJIe00IeUCHMS,
CIIEHMATU3UPOBAHHBIE PACHI
TposxcKei. MeTabonu3mM JpoxKxKei.
Peakuus cniupToBOro OpoKeHMUS.
[Tony4denne BTOpUYHBIX
MeTa00JIUTOB B IPOxrKax. [poxoku
Kak MPOAYLIEHThl OMOTOILIUB.
[Tonydenue 1eeBbIX OCIKOB B
TPOMKAKAX.

Oco0EHHOCTH BEreTaTUBHOTO U
MIOJIOBOTO PA3MHOKEHUSA Y
IPOXOKEN, 3HAUCHNUE U3YyUCHUS
MHUTO3a U HIUTOKUHE3A JIJIs
ONTUMU3ALIMHU TTPOLIECCOB
KYyJbTUBUPOBAHUS APOHIKEBBIX
ITaAMMOB, TOHUMAaHHSI IPUYNH
NaTOr€HHOCTH JAPOAOKEN U TpUOOB,
MOMCKa MUIIICHEN (QyHTUIIUIOB U
pa3pabOTKU HOBBIX JIEKAPCTBEHHBIX
penaparos.

Bopopocinu — nepcrieKTuBHbIN
O0OBEKT sl MPOU3BOJICTBA OEJIKa U
yIJIeBOJIOB. broTexHomornueckue
METOIbl OYMCTKH TBEP/IbIX,
KHUJKUX OTXOJIOB U Ta3000pa3HbIX
OTXO0JI0B MPOou3BoACTB. CTOUHBIE
BOJIbl. CXEMbI OUYUCTKHU.
buodunbtpsl, a3poTeHKH,
METAHTCHKU, OKCUTEHKH.
AKTUBHBIN W U BXOJSIIIIUE B HETO
MUKpOOpTraHu3Mbl. Micnonb3oBanue
BOJOPOCIIEN B OUUCTKE CTOUYHBIX
BO/I.

JlabopaTtopHas pabota
«IToacuer kieTok
JPOXOKEHN B Kamepe
['opsieBay.
JlaGoparopnas pabota
«OOHapy>keHue
IPOJYKTOB CIIUPTOBOTO
OpOKEHHUSI: STUIIOBOTO
CIUPTa U YTIAEKUCIOTO
razay.

JlaGoparopnas pabota
«Habmronenue
Pa3MHOXCHUS
TPOMKIKEBBIX KIIETOK.
[Tpaktuueckas padota
«ITosyuenue TBOpOTra N
Keupa Ha OCHOBE
MOJIOYHOKHUCIIBIX
OaKkTepuiny.
[TpakTuueckas padbora
«OcHOBHBIE BHJIBI KBaca
U UX XapaKTePUCTUKA»
«poxxu u
MOJIOYHOKHCITBIC
OakTepuu,
IPUMEHSEMBIE TS
IIPOU3BOJICTBA KBACay.
[TpakTuueckas padbora
«CpaBHUTENBHBII
aHaJIN3 Pa3BUTHUS
JIPOXKEN B a3pOOHBIX U
aHa’POOHBIX
YCIOBHSIX).
[Tpaktuueckas pabota
«Meto1pl OLICHKH
CBOMCTB
XJ1Ie0OTEeKapHbIX
TIPOAKIKEH.
OcoOenHoctu
PUMEHEHHUS




MIPECCOBAHHBIX,
CYIICHBIX
WHCTaHTHBIX
TIPOHKIKEN.
UccnenoBarenbckas
pabora «Bnusinue
(U3UKO-XMMHYECKHUX
(bakTOpOB Ha KAYECTBO
OMOTEXHOJIOTHYECKOM
npoaykiuu (KBac,
kedup, chIp, Xj1ed 1
Ip.)».
HccnenoBarenbekas
pabota «Bnusinue
(U3UKO-XUMHYECKHUX
(bakTopoB Ha POCT
Bosopociu (Chlorella
vulgaris)».

Tema 4. Hacnencrteennocts u [IpakTuueckas padbora
Hacaencreennas U3MEHYUBOCTHh — OCHOBHBIE «MoaundukanmoHHast
uHdopmanus (84) | CBOWCTBA KHUBBIX OPraHU3MOB. U3MEHUYUBOCTD (JIUCTHS,
N3menunBocTs. Bunnl UT'OJIKH C OJTHOT'O
U3MEHYHUBOCTb. JIepeBa)».
I'en —MaTepuranbHbIl HOCUTEID [Tpaktrueckas padbota
HACJEeICTBEHHOCTH U «I"eH — MHCTPYKLIHUS 110
n3MeHunBocTU. HykienHoBbie cOOpKe KJIEeTKH (Ha
KUCIOThI. JIokanu3amus oucepe wiu
T€HETUYECKOro MaTepuasia B KOHCTPYKTOPE)».
KJeTke. [lenenue KIeTok. [IpakTuueckas padora
Permumukarus JIHK. OcHoBHAas «MyTranus Ha
JI0TMa MOJIEKYJISIPHON OMOJIOTHH. oytepOpose (moboi
Tpanckpunuus. Tpancusauus. 00BEKT U3 MpeabIayIIeH
MyTanumu. paboThI, T/I€ U3MEHEHUE
WHCTPYKIUHU IPUBEIET
K U3MEHEHUIO
BHEIIIHETO BU/IA
00BEKTa)».
Tema 5. [TosioxxeHue BUPYCOB B CUCTEME [IpocmoTtp
Bupycosorusi (6 4) | opranndeckoro mupa. CTpyKTypa v | JOKYMEHTaJILHOTO
XUMUYECKUN COCTaB BUPYCOB. ¢buapMa o BUpycax.
Knaccudukanus Bupycos. [Tpaktrueckas padota.
Penponyxkuus Bupycos. Bupycsl - «MeTton pa3BeCHHUIN.
BO30yIuTENN MHPEKIIMOHHBIX [Tpaktruueckas padoTa.
60one3neil. OHKOBHPYCHI. «TutpoBanue
bakrepuodaru: crpoenue, O6akTeprodarony.




CBONMCTBA, IPUMEHEHHE.
buonoruueckue MmeToasl 00pHOBI C
BHUpYyCaMH.

Tema 6. I'ennast OCHOBBI TEHHOW HHKEHEPUU. [IpakTuueckas padora
HH/KEHePHUs U Bektopa. Cnennduueckue «OH/IOHYKJIE€a3bl
OMOTEXHOJIOTHH dbepMeHThI OaKTepHUH. pectpukimu (padoTa ¢
(8 v) buoTtexHonoruu npoayKuuu HYKJICOTUTHBIMU
0€JIKOB B OaKTEpHAIbHBIX MOCJIEIOBATENBHOCTSIMHU
KyJbTypax. JoCTHKEeHHS TEHHON Ha Oymare)».
WHXEHEPUHN 1 OMOTEXHOJIOTHH. [IpakTuueckas pabora
CRISPR/Cas — cucrema «['eHHBIE HOKHUIIBI -
aJanTUBHOTO UMMYHHUTETA CRISPR/Cas
Oakrtepuii u apxeit. [MO. Metonbl | (MoJenupoBaHKE HA
nonydenust I MO. Ooymare)».
Urpa-nuckyccens:
«Bpmrpaii rpaHT Ha
coznanne I MOy.
Tema 7. JlomecTrkanus OCHOBHBIX Juckyccns
buorexHos0oruu B JIOMAIIHUX KUBOTHBIX «JlomecTukaius, Bce a1
“KHBOTHOBO/ICTBE COBPEMEHHBIE IKCIIEPUMEHTHI 1O pacTeHUs U KUBOTHBIE,
8 4) JIIOMECTUKAUN )KUBOTHBIX KOTOpPBIE )KUBYT PAAOM
(Jlucuua, HOpKa | Jip. — C YEJIOBEKOM UM
AKCIIEPUMEHTHI HAYYHOU IIKOJIBI OJIOMAIlIHUBAKOTCS ?
akageMuka bemnsena). MO>KHO JIU CUUTATH
CoBpeMeHHbIE METO/IbI B TapakaHa
KMBOTHOBO/ICTBE: TPAHCIJIAHTALINS | OJOMAIIIHEHHBIM
AMOPHOHOB, XUMEPHBIE )KUBOTHBIE, | JKUBOTHBIM?).
KJIOHUPOBAHHUE. [TpakTuueckas pabora
OcHOBHBIE 00JIE3HH KUBOTHBIX U «MeTouka
pOJIb TATOTEHHBIX KJIOHUPOBAHUS
MUKPOOPTaHU3MOB M Mapa3uToB B | (MOJEIMPOBAHUE HA
pa3BUTHH 3a00JICBaHUH JOMAIITHUX | Oymare).
YKUBOTHBIX M OCHOBHBIX Mepax [TpakTuueckas padbora
O0pbOBI C HUMHU; POJIb TTOJIE3HBIX «CocraBneHue pauroHa
MUKPOCUMOHOHTOB B OpTaHU3ME MUTAHUS YKUBOTHOTO,
KUBOTHBIX. [lookuTensHoOe 1 pacyeT pacxoJI0B Ha
no004YHOE (OTpULIATEIBHOE) COJIEPIKAHUE.
BO3/ICHCTBUH aHTUOMOTHUKOB Ha Hccnenoarenbckas
OpraHu3M B XOJ€ JICUCHHUS pabora «OrneHka
KUBOTHBIX; LIEJIU U 3a/1a4H KaueCcTBa MOJIOUHOM
BeTepUHapUu. buoTexHonorus MPOTYKIIHI.
KOPMOBBIX IIpenapaToB.
Tema 8. OCHOBHbBIE METO/IbI CEJEKIINH. [Tpaktuueckas pabota
buorexHos0rum B I'ubpunuzanus. ®opmsl 0TOOpA. «BrpIpamuBaem ropox.
PaCcTEeHHEBOJACTBE OCHOBHBIE HANPABJICHUS Kak npoBectu




(10 a)

CEJIEKIINU: YJTy4YIlICHUE
YPOKaUHOCTH, YCTOMYHUBOCTH K
OMOTHUYECKIM U aOUOTHUYECKUM
dakTopam.

OCHOBHBIE TOAXO/bI CEIEKIIUU U
OMOTEXHOJIOTHH KYJIbTYypPHBIX
pactenuii, [ ubpuanzanus,
OTJaJeHHas THOPHUIN3ALINS,
HCKYCCTBEHHBIA OTOOD, TETEPO3HC,
TpaHchopMalys, MyTareHes,
TeHETUYECKOE PEIaKTUPOBAHUE).
Uctopus cenexkuuu B Poccun u
MUPE, UCTOPHSI PA3BUTHUS
BAKHEUIINX COPTOB KYJIBTYPHBIX
pacTeHuil.

Kak genoBek MOXeT
MOAU(PUIMPOBATH PACTEHUS?
I'ennas nrxenepus pacteHuit: Yro
TaKO€ TeHETUYECKasi HHKEHEPHS
pacteHuid. TpaHCT€HHBIE pACTCHUSI.
Meroasl nonyuenus. O0pa3oBaHue
OIYXOJIEN Yy paCTCHUM.
ArpobakTepuanbHas
Tpanchopmans: Ti-T1a3MuIbl.
I'enst T-JIHK. MonekynsipHo-
T€HETUYECKUE MEXAHU3MBbI
TpaHchopmaruu. ['eneTnyeckoe
penaktupoBanue. CoBpeMEHHbIE
HOJXO/BI ¥ TOCTHKEHUS
TE€HETUYECKOT0 PEAAKTUPOBAHUS
pacTeHuil.

EcTb 11 xu3Hb B ipoOupke?
buoTtexHomOrHs KyJIbTypHBIX
pacTeHuil.

CKpElLIUBaHUE Y
ropoxap.
[IpakTuueckas padora
«]'eHOMHBIE HOKHHUIIBI
(MoJieTupoBaHue
pabOoThI CUCTEMBI
CRISP-Cas).
UccnenoBarenbekas
pabota «BeipanBaHue
pacTeHui B IpoOHpKe»
(MOXXHO
BOCIIOJIb30BaThCS
pe3ysbTaTaMu
PEIBITY X
HKCIIEPUMEHTOB 110
COCTaBJICHUIO
MTUTATEeIILHBIX
pacTBOPOB IS
pacTeHuii).

Moayab «MoJiekyJsipHble 0CHOBBI (pu3H0J10THH U (papMakoJorum» 9 Kiace

(68 yacoB)
Tembl OCHOBHOE co/lep:KaHue JesATeJILHOCTD
IKOJbHUKOB
Tema 1. BBenenue. buorennbie 3j1eMEHTHI: HccnenoBarenbckas
dusnosoruueckas opradorensl: O, C, N, H. pabota
xumus (20 v) AKTuBHBIE POpMBI KHCIOpoaa, nX | «KomnuecTBeHHas
MOJy4YeHHE, HeUTpaIn3ausl. OIIEHKA COJIepKaHUS

Makpo3J1eMEHTBI: ITPOLICHT

MHKPOI3JICMCHTOB HUJIU




coJiepKaHUsI B OpTaHU3ME,
BBITIOJTHSIEMas (PyHKITHSA,
coJiepKaHUE B IPOTYKTaX MATAHU.
Ca2+ - cBa3bIBaroIMe OCIIKH,
JCTIOHUPOBAHNE KaJIbIIHS,
PETYJIAIUS YPOBHS KaIbIUS B
OpraHu3Me: TOPMOHEBI TTouek. Mg —
CTpoeHue XJiopoduiria, ero
AKTUBAITUS COTHEYHOU SHEPTHECH.
MUKpOAJIEMEHTHI: B KAaKUX
MOJIEKYJIaX COJIepP KaTcs,
BBITIOJTHSIEMas (PyHKITHSA,

COACPIKAaHNC B IIPOAYKTAX IMUTAHHA.

[TocnencTBus nepea03UPOBKU
MHUKpOdeMeHTaMu. Fe —
yCBauBaeMbI€ TUIIbI COCTMHEHUI
xesesa. I'eMornpoTenHsl,
reMOIIMaHuH, TUTOXpoMbI. Cu —
YCBOCHHUE U TPAHCIIOPT MEJIN.
benku, conepxainiue Meab.
[TaTosiornueckue CUHIPOMBI
Menke u Bunbcona, CBsI3aHHbBIC C
MeTa00IM3MOM MEJIH.
TOKCUYHBIE PJIEMEHTBI
[Tepuoauyeckoil CUCTEMBI ISt
opranu3Ma. Biusinue HegocTaTka
MaKpo U MUKPOIJIEMEHTOB Ha
YKUBBIC OPTAHU3MBI.

XKupsi. 3aboseBaHus YeI0BEKa,
CBSI3aHHBIC C HAPYIICHUSIMU
KUPOBOTO OOMEHa.
Jucnununemun.

VrieBojpl. 3a00JIeBaHU YeJIOBEKa,
CBSI3aHHBIEC C HAPYUIECHUSIMU
yTJIeBoJHOTO0 oOMeHa. CaxapHbIii
uaoerT.

benku. Ctpoenue. 3aboeBanus
YeJI0BEeKa, CBSI3aHHBIE C
HapyLIEHUsIMUA O€TTKOBOTO OOMEHa.
OyHk1uU 6eKoB. DEepMEHTHI.
Mexanusm nenctus. Knaccsl
(hepMEHTATUBHBIX PECAKITHM.
KodepmenTsr.

BuTtaMuHbl KUPOPACTBOPUMBIE,
BoJI0OpacTBOpuMbIe. [IpeBpalenue

BUTAMUHOB B ITAIIEBBIX
IIPOJTYKTAX).
[IpakTueckoe 3ansTue
«KauecTBeHHBIE
peakuuu Ha
OpraHUYECKHe
MOJIEKYJIBD».
[IpakTueckoe 3ansaTue
«JIeHaTyparys OEIKOB
[IpakTueckoe 3ansTre
«/3yueHne akTHBHOCTH
aMUJIa3bD».
[IpakTueckoe 3ansaTHe
«JInanus (kierouka

Tpayoe)».




BUTAMHHOB B aKTUBHBIE ()OPMBI
Ko(pepMEeHTOB. ABUTAMHHO3HI.
OcHOBHBIE TUITBI META00TMYECKUX
peakiuii. bruosneprernyeckue
npouecchl. [ mukonus. [uki
Kpe6ca. Llens nepenoca
3NEKTPOHOB. OKHUCIIEHUE KUPHBIX
kucnoT. Katabonusm
AMHUHOKHCIIOT. [ TFOKOHEOTeHE3.
CuHTE3 YIIIeBOI0B, OCIIKOB,
KHUPOB. MeTabomuTHueckue
3a0oneBanus. [Ipaktuyeckoe
3aHSTHE: «pElICHUE 3aa4 Ha
SHEPreTUYECKUI OOMEHY

Krnetka. [Tonsitue MeMOpaHsbi.
Oynkmu MmeMOopaH. Bupl
TPAHCIIOPTAa B KIIETKY.
MeMOpaHHbIE OPTaHOUIBI.
3aboseBaHus CBSI3aHHBIE C
HapyIlIeHueM paboThl MeMOpaHHBIX
opraHesui, 60J€3HU HAKOILJICHUS.
TuIbl KOHTAKTOB MEXY KICTKaMH.
3HaYCHUE MEKKIICTOUYHOU
KOMMYHUKAIIUU JJISI 3] 0POBbsI
opraHu3ma.

Anpo. YpoBHU yIIaKOBKH
XpOMaTHHA. XPOMOCOMHBIE
Tepputopun. HememOpanHbie
OpraHOUJIbI.

Tema 2.
MougekyasipHast
ouoJiorus (20 u)

OCHOBHbBIE BEXU PA3BUTHS
MOJIEKYJIIPHOM OMOJIOTHH.
HyxknenHoBBbIE KUCIIOTHL.
OCHOBHBIE PUHIUIIBI CTPOCHMUS.
Martpuunblie CUHTE3bI. Permkanus
— OCHOBA KJIETOYHOTO JEJIECHUS.
[TpuHUMNBI pEeTUIMKALIUY.
MyTtauuu. YUto BbI3bIBACT
n3meHeHus B crpoenuu JJHK.
[IpunHMns penapanuu.
Tpanckpunusi.

I'enetnueckuii koa. TpaHcisuus.
Opranu3zaiusi reHoMa BUPYCOB
[IpoTuBOBHpYCHBIE CPENCTBA,
MEXAHU3MBbI UX JEUCTBUA.
Opranuzainusi reHoMa OakTepuit

[TpakTuueckas padbora
«Brigenenne JIHK u3
OaHaHay.
[Tpaktrueckas padbota
«Mopens JIHK-
OopUTamMm».
[Tpaktuueckas pabota
«Omnpenenenue
KauecTBa MpenapaTroB
JIHK ¢ momorisro
cnexkTpooToMeTpun»
(Mpy HATTUYKUH
000pyAOBaHUSA).
[Tpaktuueckas pabota
«PerunkaruBHast
MalliHa (Urpa-




AHTHOaKTEepUaIbHBIC TIPETIAPaTHI.
Opranu3zanusi reHoMa 3yKapuoT
I'eHOMHOE pelakTHpOBaHUE.

JEMOHCTPALIHS ).
[IpakTudeckas paborta
«ITHP (Monenpb
aMIuIipuKamys Ha
Oymare)».
[IpakTuyeckas pabota
«Cua mpomMoTopa.
[IpakTuyeckas pabota
«Pemenue 3aga4 Ha
T€HETUYCCKUMN KOIY.
[IpakTuueckas padora
«DoauHT OCIKOBY.
HccnegoBarensckas
pabota
«Pacnpocrpanenue
AHTUOUOTUKOPE3UCTEHT
HBIX OaKTEpUD».
[IpakTuyeckas pabora
«Pabora B
COBPEMEHHBIX
FeHEeTUYECKHUX 0a3ax
naHHbIX. [IpoBeneHue
In silico ananuza

MOCJIEA0BATEILHOCTEN
TEHOBY.
Tema 3. [Tonstue o nexapcrBax. [Ipunmune! | MccnegoBarensckas
dapmakoJiorus MOAX0/a K TOMCKY HOBBIX paboTta «IKCIepruMeHTa
(28 u) JIEKAPCTBEHHBIX CPEICTB. O OINPEIETICHUIO

CKpHUHMHT U €r0 METOIBI.

ITytu BBenenus JIC.
dapMaKOKWHETHKA JICKAPCTBEHHBIX
BelecTB. BeackiBanue
(abcopO1tus) nexapcTB. OCHOBHBIE
MEXaHHU3MbI BCAChIBAaHUSI.
TpaHcnopT JIEKapCTBEHHBIX
BelIeCTB. [ 'eHbl 1 OeKu nepBoi
dazwl 6uotpanchopmanuu. [lytu
BBIBEJICHUS JICKAPCTB U3
OpraHu3Ma. DKCKpeus u
sanuMuHaIus. ['eHbl u 6enku
BTOPO# (pa3bl OuoTpanchopmauu.
®apmakoauHaMuKa. I 1aBHOE U
no004YHOE, pe30pOTUBHOE U
MECTHOE, IIPSIMOE, HEMIPSIMOE U
pednexkTopHoe AeicTBHE.

TOKCUYHOCTH BEIIIECTB
Ha apTEMUIUSIX).
[TpakTuueckas pabora
«Kapra sxcnpeccun
10(paMUHOBBIX U
CEPOTOHMHOBBIX
peuenTopoB B MO3re
MBILLIEW.
HccnenoBarenbckas
pabota
«lloBeneHUeCcKe TECThI
Ha prIOkax Danio rario.
CaeTyo-TemMHast
Kamepay.
HccnenoBarenbckas
pabota
«lToBeneHueckue TecTol




Bubl B3anmMoaencTBUA JIEKAPCTB.
CunHeprusM U aHTaroHU3M Ipu
COBMECTHOM JICVICTBUU
JIEKAPCTBEHHBIX BEUIECTB, UX
Pa3HOBUIHOCTHU
TpancMeMOpaHHBINM CUTHAJIMHT.
TuIIBI KJIETOYHBIX PEUEIITOPOB.
MeMOpaHHbI€: HOHHBIE KaHAJIbI,
KaTaJTUTUYECKHUE U CONPSKEHHBIE C
G-0enkamu; BHYTPUKJIETOUYHBIE!
LIUATOIJIA3MATUYECKUE U SITIEPHBIC.
MexaHu3Mbl TUTaHI-peLleITOPHOTO
B3anMoercTBUA. CEJIEKTUBHOCTD
(M30MpaTenbLHOCTD) JEHCTBUS,
CBSI3b «XMMHUYECKasl CTPYKTypa —
dapmakonoruyeckas akTHBHOCTb
BEILIECTB»

PapMakoJIOrH4ECKON MOLYJISIIAN
CHUHANTHUYECKON XOIMHEPTUUECKOMN
nepenaun. MoJsiekysspHbIN
MEXaHU3M JEHUCTBUS U
dbapMakosioruyeckue cBoiictea M-
XOJIMHOOJIOKATOPOB,
TaHTJIMOOJOKATOPOB U
KypapenogoOHbIX CPEACTB.
PapMaKoJIOrH4eCKas PETyJIsLns
AKTUBHOCTHU aJIPEHEPTUUECKOTO
cuHarnca. AIpeHOMUMETHUKH,
aapeHoOI0KaTOPHI,
CUMITATOIUTHKHU.

MonexynsapHas hapMakoIorus
AHTUAJJIEPTUYECKUX CPEACTB.
['mcTaMUHOBBIE PELIENTOPHI: TUIIBI,
MOJIEKYJISIpHAsE OpTaHU3alIHsl.
Crabunmu3atopbl MEMOpPaH TYYHBIX
KJIETOK: MOJICKYJISIPHBI MEXaHU3M
JIEHCTBUSA, OCOOCHHOCTH
KJIMHUYECKOTO MPUMEHEHUS, TOUKH
IIPUIIOKEHUS JEUCTBUS
WHTUOUTOPOB JIUITHIHBIX
MEUATOPOB.

MexaHu3M JEUCTBUS U
PUMEHEHHUE ITPenapaTos,
CTUMYJIUPYIOUIUX IPOLIECCHI
nMMyHHUTETa. DapMaKoJIOornyecKas

Ha ppIOKax Danio rario.
OTKpbITOE TIOJIEY.
UccnenoBarenbekas
pabota
«IToBeneHuecKue TecThl
Ha priOkax Danio rario.
CraitHoe moBEAEHUEY.
[IpakTuueckas pabora
«BnusHue agpeHannHa
Ha CepJICYHbIE
COKpAILEHUS
(mporpammHoOe
o0ecreueHue)».
[Tpaktuueckas padota
«l'ucronornyeckue
npenapaTbl UMMYHHOU
CHUCTEMBD».
[IpakTuueckas padbora
«I'mcronornueckue
MpenapaTbl HEPBHOMN
CUCTEMBD».




XapaKTEPUCTUKA UHTEPICUKUHOB:
MOJyYEHNUE, MEXAHU3M JICUCTBUS,
npuMeHeHne. OCHOBBI
naTo(U3n0I0TUH OCTPO(Pa30BOro
OTBETAa, MEIUALIMS BOCITAJICHUS.
MounekyJISIpHbIA MEXaHU3M
IIPOTUBOBOCTIAIIUTEIBLHOTO
JICUCTBUS
[IFOKOKOPTUKOCTEPOUIOB,
HECTEPOUJTHBIX
MPOTUBOBOCIIAIMTEIBHBIX CPEJICTB.
[TonsiTre 0 HAPKO3€ U HAPKO3HBIX
npenaparax. Kiietounsli u
HEPBHBIA HAPKO3.
dapMmakosiornyeckas
XapaKTEepUCTHKA OTJEIbHBIX TPYIII
HapKO3HBIX CPEJCTB.
[TocienoBaTenbHOCTD IEUCTBUS HA
LEHTPAIbHYIO CUCTEMY.
DU3NOIIOTHICCKHUI COH; (ha3bl CHA.
Bunp! Hapymiennit cHa [lonsitue o
MEJIUKaMEHTO3HOM CHE U
CHOTBOPHBIX Ipernaparax
(TUITHOTHUKAX).

MosekynsipHbIE aCHEKThI
Houuienuuu. OnuaTHbie
pELEenTOPhI, UX TUIIHIL.
OHkedanuHbl U SHAOP(OUHEI -
SHJIOTEHHBIE JIMTAH/Ibl OTTUATHBIX
pEeLenTopoB.

AHTHUIICUXOTHUYECKOE JIeHICTBHE,
BIUSIHUE HA QYHKIIUIO
SKCTPAIMPAMUIHOU CUCTEMBI,
AMOITMOHAIIbHYIO CPepy, PBOTHBIN
LIEHTpP, ApTepHUATBLHOE JIaBJIICHHUE,
LHEHTP TEPMOPETYJIALINH.
MounekyJIsipHbIE MEXaHU3MBI
JIEUCTBUSI HEUPOJIETITUKOB,
BIIMSHUE Ha J0(PaMUHOBBIE,
CEpOTOHUHOBBIE, AJIPEHO- U
TUCTAMUHOBBIE PELENITOPHI, UX
JNEUCTBUE HA KIIETOYHbBIE
MeMOpaHbl, Ha IETTOHUPOBAHKE
TKAHEBbIX MOHOAMHHOB.
[ToreHunan-3aBUCUMbIE HATPUEBBIE




KaHaJIbl KaK MHUIIIEHU JEHCTBUS
MECTHEIX aHECTETHKOB. CII0COOBI
MHTHOMPOBAHHUS MTOTEHIINA-
3aBHCHMBIX HATPHEBBIX KaHAIOB
MECTHBIMH aHECTETHKAMH.

MoayJib «MoJieKyJIsipHbIe 0CHOBBI cejieKium» 9 kiace (68 yacoB)

u3MmeHeHus B crpoenuu JJHK.
[IprHIMIBI penapanny.
Tpanckpunius. ['eneTnueckui
kox1. Opranu3zanysi reHoMa BUPYCOB
[IpoTnBOBHUpYCHBIE CPEACTBA,
MEXaHU3MBbI UX TEUCTBUSI.
Opranuzanusi reHoMa OakTepuit
AHTHOaKTepuaIbHbIE MPENapaThl.
Opranu3zaiusi reHoMa 3yKapuoT
I'eHOMHOE penakTUpOBaHHUE.

Tembl OcHoOBHOe coepkaHne JesITeJILHOCTH
IIKOJbHIUKOB
Tema 1. OcCHOBHBIE BEXU Pa3BUTHUS [IpakTuueckas padora
MouJiekyasipHast MOJIEKYJIIPHON OMOJIOTHUH. «Boinenenue JJHK u3
onosorust (20 ) HyxkienHoBbIE KUCIIOTHI. OaHaHay.
OCHOBHBIE PUHIUIIBI CTPOCHHUS. [IpakTuueckas pabora
Martpuunsie cuHTe3bl. Perumnkanus | «Moaens JIHK-
— OCHOBA KJIETOYHOTO JECJIECHUS. opUraMm.
[IpyHIMIBI pEIUTUKALUN. [TpakTuueckas pabora
MyTtanuu. UTo BhI3bIBAET «Omnpenenexue

KauyecTBa MpenaparoB
JAHK ¢ momoIipro
CHEKTPOHOTOMETPUL
(mpy HaTU4YHUH
000pyAOBaHNUSA).
[Tpaktrueckas padbota
«PennukaTuBHas
MalimHa (urpa-
JEMOHCTPALIHS )».
[TpakTuueckas pabota
« TP (monenb
aMIuIipuKaIms Ha
Oymare).
[TpakTuueckas pabora
«Cuia nmpomMoTOpay.
[Tpaktrueckas padboTa
«Pemuienue 3a1a4d Ha
TEHETUYECKUU KOJ.
Tpancnsauus».
[Tpaktuueckas padbota
«DonauHr OCIIKOBY.
HccnenoBarenbckas
pabota
«Pacnpoctpanenue
AHTUOMOTHKOPE3UCTCHT
HBIX OaKTepuiiy.
[IpakTuueckas padora




«PaboTa B OBpeMEHHBIX
FeHEeTUYECKHUX 0a3zax
naHHbIX. [IpoBeneHue
In silico ananu3za

MOCJIEIOBATEIBHOCTEM
TCHOBY.
Tema 2. [Ipenmer reneruxu. Kparkas Ponesas urpa
MouekyJsipHbI€e UCTOPUS PA3BUTHS NIPEJICTABIICHUS | «AJUIeNN».
OCHOBBI T€HETUKH O HaCJIEJICTBEHHOCTH. UccnenoBarenbekuii
(20 u) OT rena K mpu3HaKy: KaKk poeKT MyTareHHbIe
packpacuTh KoTa. YTo Takoe (bakTophI.
npusHak? [lyTe OT reHa 1o Ponesas urpa «Cynb0a
npu3Haka. Myranuu. Amienu. KJIETKW». [ eHbI-
['eTepo3UroThl U TOMO3UTOTHI. IIEPEKIIF0YATENH.

JIoOMHHaHTHBIE U PELIECCUBHBIE
aJuIeTIu.

I'ens1 cTposT Opranusm.
BxitoueHue v BBIKITIOUEHUE
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.
Biusinue hakTopoB oKkpyskaromiei
cpenbl. XpOMOCOMHOE
ornpenenenue nona. Ilomossie
xpoMocomsbl. [Ipobnema
JOIIOJTHUTENIBHON X-XpPOMOCOMBI Y
KEHIIVH. TpeX1BETHbIE KOIIKY.

[IpakTueckoe 3a1anne
«ANTOPUTMBI 17151
KJIETOK.
[IpakTyeckoe 3a1anne
«Enunoobpasue
MIEPBOTO MOKOJICHUSD.
[IpakT4eckoe 3a1anne
«Pacmennenue Bo
BTOPOM MOKOJICHUW.
Hccnenosarensckuit
MPOEKT «3aKoHBI [
Mennens B
HKCIIEPUMEHTE.
[IpakTueckoe 3aianue
«Pemerka [lenneray.
[IpakTueckoe 3a1anne
«HacnenoBanue,
CLEIUICHHOE C TIOJIOMY.
[IpakTueckoe 3aHsaTHE
«B3anmMmoaencTBus
reHOB (MOJICJIMPOBAHUE
CUHTE3a U TPAHCIIOpTa
MIUTMEHTA B KJIETKY )».




Tema 3.
MouiexkyJsipHbI€e
OCHOBBI CeJICKIIUH
(28 4)

I'eHbl B mOnyJIsIUsIX: BEJIUKOE
paBHoBecue. [lonyisiiusa. YacToTsl
BCTPEUYAEMOCTH MPU3HAKA U
ansend. YpaBHeHue Xapau-
Baiitn6epra. [Tomymnsuu
MEHSIIOTCS: YHCIEHHOCTb,
MUTpaIMs U BBIOOp Cympyra.
@aKTOpbI, KOTOPHIE BEIBOJSAT
MIOMYJISIIUIO U3 PABHOBECUS Xapau-
Baitn6epra. UucineHHOCTh
nonyisinuu. Ponesas urpa
«9ddekt ocHoBarens». [perid
reHoB. Myranunu. Hecnydaiinoe
ckpenuBanue. M3onsmus.
[Tonynsiuuyu MEHSIOTCS:
€CTECTBEHHBIN 0TOOp. Mexanusm
JIEUCTBUS €CTECTBEHHOTO 0TOOpA.
JIBIoKyIIuid 0TOOp.
Monudukarmonsas
U3MEHYUBOCTh. CTaTUCTUYECKUE
0COOEHHOCTH MOIU(PUKAITUOHHOM
n3MeHunBocTH. Hacnmenoanue
KOJIMYECTBEHHBIX MPU3HAKOB.
KonuuecTBeHHBIE TPU3HAKHY.
CpenoBas U3MEHYNBOCTh
npusHaka. Koapdpuuuent
HACJIEyEeMOCTH Npu3Haka. OTBeT
Ha otOop. [Tonck reHos
KOJIMYECTBEHHBIX MTPU3HAKOB.
OIHOHYKIIEOTUAHBIE BAPUAHTHI
reroB. [IHK-uumn. ITomHOreHOMHBIN
aHaJIn3 aCCOLMAIIUU.

«OMBI» HaJl TEHOMOM.
[Toctrenomuas spa. O6paTHas
reHetuka. «OMUKCHBIE»
uccnenosanus. [Iporeom,
MeTa0o0M. JloMecTuKaus u
HEHTPBI TCHETUYECKOTO
pazHooOpa3zus. [Toucku pactenuii ¢
«XOPOIIMMUY MPU3HAKAMU IS
yesnoBeka. LleHTpbl reHeTUYecKoro
pazHooOpasus. Huxomait IBaHoBHY
BaBunos. Cenexkuusi.
KomOuHnanuonnas u ruGpumaHast
cenekuus. I'ereposuc.

[IpakTueckoe 3a1anme
«YacToTn! anjenei,
T€HOTUIIOB U
(hEHOTHUTIOBY.
HccaenoBarenbckuil
MPOEKT «AHaIN3
T€HETUYECKON
CTPYKTYPbI MOITYJISILIUH
(Ha OCHOBE 3aKOHA
Xapnu-Baiibepra)y.
Ponesas urpa « ¢ dext
OyTBUTIOYHOTO
TOPJIBIIIIKA.

Ponesas urpa
«EcTecTBeHHbIN
oTOOpPY.
Uccnenosarensckue
paboThI
«MoaundukanmoHHast
U3MEHYHMBOCTD
pacTeHHuil B peieniax
BAIIIETO MECTa
KUATEIIbCTBAY.
[IpakTueckoe 3a1anne
«ATPOHOMBD».
[IpakTnyeckoe 3aganue
«I'omonornueckue
PSLABI HACIECTBECHHOM
U3MEHUYHBOCTI.




CoxpaHHTh U U3yYHUTh T€HBI, YTOOBI
MeHATh Oynyuiee. Kak nmpaBuiibHO
XpaHuTh rexsl. Komnekuuu
TeHETUYECKUX PECYPCOB PACTECHUH.
[TpakTuky™m u/mnm
UCCJIeI0BATENBCKHUM MPOEKT:
MeTobl KyTbTUBUPOBAHUS 1N Vitro
JUTSI COXpPAHEHHS TeHETUYECKHUX
PECYpPCOB pACTEHHUM U JJIS
YCKOPEHHOM CEJICKIIUH
['eHeTUeCKME HEHTPHI B HAILICH
cTpane. [ e 3aHnMaroTCA
TEHETUKOW U TECHOMUKOM JUIST HY XK/
CEJILCKOT'0 XO3SIICTBA.
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