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MHNOACHUTEJIBHASA 3AIINCKA

AKTYaJIbHOCTh W Ha3HaueHHe mnporpammbl. [Iporpamma pazpaborana B
COOTBETCTBUH C TpeOoBaHusMHu DenepasbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIIBHOTO
CTaHJapTa OCHOBHOrO OOIIero o0Opa3oBaHMs, OPUEHTUPOBAHA Ha oOOeclIeUYeHUe
WHJIUBUAYAIBHBIX TOTPEOHOCTEM OO0ydYaronuxcsi W HampaBieHa Ha JOCTH)KCHUE
IUTAHUPYEMBIX PE3yJbTATOB OCBOEHUS MPOrpaMMbl OCHOBHOT'O OOIIEro 0Opa3oBaHUs C
y4eTOM BBIOOpa Y4YaCTHHUKaMH OOpa30BaTEIbHBIX OTHOIICHHM KypCOB BHEYPOUYHOM
JESTENBHOCTU. DTO MO3BOJISIET 00€CTIEUNTh €TMHCTBO 00s13aTeNbHBIX TpeboBanuit GI'OC
BO BCEM IPOCTPAHCTBE IIKOJHLHOTO OOpa3OBaHMs: HE TOJILKO HAa YPOKE, HO U 3a €ro
MpeiesIaMu.

AKTyanpHOCTh  peaju3allid JaHHOW  TporpaMmbl  OOYCJIOBJIEHa  CaMoOid
0COOEHHOCTBIO MPOEKTHO-UCCIIEIOBATEIBCKOMN ACITEIBHOCTU. DTa IEATEIbHOCTD JICKUT
B OCHOBE TI03HABATEJILHOTO UHTEPECA peOeHKa, SABJISETCS 3aJI0TOM YMEHHUSI TUIAHUPOBATh
TO0BIe IEUCTBUS U BAXKHBIM YCIIOBUEM YCIICITHOM peasin3aiuu uaei. Jlroopie n3MeHeHusI
COBPEMEHHOTO OOIIECTBA CBSI3aHBI C MPOCKTaMH U HCCIEIOBAaHUSIMU — B HAYKe,
TBOpYECTBE, OU3HECE, OOIMIECTBEHHOM XU3HU. [103TOMY Ba)KHBIM 3JIEMEHTOM Pa3BUTHS
JUYHOCTU oOOydaromerocs: siBiasieTcsi (OPMUPOBAHHE OCHOBHBIX HABBIKOB MPOEKTHO-
HACCJIEeN0BATEIbCKOMN IEITEIbHOCTH.

[Iporpammoii mpegycMoTpeHo (HOpMUPOBAHHE COBPEMEHHOTO TEOPETHUYECKOTO
YpPOBHSI 3HaHWN, a TaKXKe U TMPAKTUYECKOro OmbiTa paboTel C 1ab0paTOpPHBIM
o00opyI0BaHUEM, OBIIAJICHUE MPHUEMaMH MCCIIEIOBATEIBCKON NEeITeIbHOCTH. MeToabl
OpraHu3alii  00pa30BaTENIbHOW W  HAYyYHO-HCCIIEIOBATEIbCKOW  JCSTEIHHOCTU
npeaycMaTpuBaoT (GOpMUPOBAHHE Yy OOYYaIOIMIMXCS HECTaHAAPTHOTO TBOPUYECKOTO
MBIIIEHUS, CBOOObI CAMOBBIPAYKEHUS M MHAUBUTYATLHOCTH CYKICHUH.

Jns monHOro yuera MOTPEOHOCTEH ydalmMXcsi B MPOTrpaMMeE MCIOJIb3YEeTCs
mubdepeHIUpPOBaHHBIN  MMOAXOA, YTO CTHUMYJUPYET Yyyallerocs K YBEIMYCHHUIO
NOTPEOHOCTH B MHAUBUIYaJTbHOM, MHTEIJICKTYaIbHON 1 MTO3HABATEIILHON JESTEIHHOCTH
U Pa3BUTHIO HAYYHO-HCCIIEI0BATEIhCKUX HABBIKOB. [I[porpaMmma ctaneT BocTpeOOBaHHOU
B TMEPBYIO Ouepelb IIKOJIbHUKAMHU, KOTOpbIE HMEIOT CTOMKHI HWHTEpec U
COOTBETCTBYIOIIYI0 MOTHUBAIIMIO K U3YUEHHUIO MPEIMETOB €CTECTBEHHO-HAYUYHOTO IUKJIA,
€CTECTBEHHBIM HAayKaM M TEXHOJIOTHSIM.

B noapocTkoBOM BO3pacTe ydariuecs mposiBIsIOT CBOIO 3aMHTEPECOBAHHOCTD B TOM
WIM WHOW 00JIacTH 3HAaHWA, HAYYHOM HAIMpaBIEHUW WIK NpodhecCHoHATHLHOM
JesTebHOCTH. TakuM 00pa3oM MPOUCXOAUT (OPMHUPOBAHHME TO3HABATEIHLHOU W
MpO(ECCUOHATIEHON COCTaBIISIONICH JTUYHOCTH, MIOMOTAET ydalleMycsi B OMpeaesieHun
Oyy1Iero >KM3HEHHOTO MyTH U B MPO(HeCCHOHATHFHOM BBIOOPE MOCTIE OKOHYAHUS IIIKOJIBI.
[Tomo6HOTO po/ia 3aMHTEPECOBAHHOCTh CTUMYJIMPYET IMOCTOSHHOE JKEJIAHUE IITKOJIbHUKA
K MO3HAHUIO HOBOT'O, PACHIMPEHUIO U yTiIyOJEHUI0 COOTBETCTBYIOLIMX 3HAHUM, U



MOJIyYEHUIO HOBBIX B TOM 4YHCJIE NPAKTUUYECKUX HABBIKOB, a TaKX€ MOTHUBHPYET
ydJarierocs Ha npodopueHTaIHIO.

[Iporpamma HareneHa Ha TIOMOIL PEOCHKY B OCBOCHHHM OCHOB OPTaHM3AIlUU U
OCYIIECTBIICHUSI COOCTBEHHON MPOEKTHO-MUCCIIEAOBATEILCKON ACATEIHHOCTH, a TAK)XKE B
NpUOOPETEHUH  HEOOXOJWMOTO0  OmbITa JUIsi  pabOThl  HaJX  WHAWUBUIYaTbHBIM
UCCIICIOBAHUEM WJIU MPOEKTOM. [IporpaMma moMoKeT HMIKOJBHHUKY B 0oJiee TiTyOOKOM
M3YUYEHUHM MHTEPECYIOIIEH ero 00JIacTH €CTECTBEHHBIX HayK, a TakXKe B MPUOOPETCHUH
BOXHBIX COIMAIBHBIX HABBIKOB, HEOOXOJMMBIX IS MPOJAYKTUBHOM COITMATIU3AIUU U
(dbopMHUpOBaHUS TPAKIAHCKON TTO3UIINU:

— HaBbIKA CaMOCTOSITEIBHOTO pEIIeHUsS AaKTyaJbHBIX HCCICAOBATEIbCKUX WM
MPaKTUYECKUX 3a7a4, BKIIOYAIONIETO B ce0f yMEHHE BHACTh W aHAIM3UPOBATH
MpoOJeMbl, HYXKIAIOIMHUECS] B PEIICHWH, yMEHUE JETaTbHO MpopadaThiBaTh W
peann30BbIBaTh CIOCOOBI paOOTHI C HUMH, YMEHUE TUIAHUPOBATH COOCTBEHHYIO padoTy U
CaMOCTOSTEIIEHO KOHTPOJIMPOBATH CBOE IIPOBIKECHUE K KEITAEMOMY PE3yIbTaTy;

— HaBbIKa T€HEpUPOBaHHUS U OPOPMIICHUS COOCTBEHHBIX HJEH, OOJieUeHUsS] UX B
yA0OHYIO I paciupoCTpaHeHUs GopMy;

— - HaBBIKA YBAKUTEIHHOTO OTHOIIEHUS K Uy>KHM B3TJIA1aM U UAEsIM, 0OPMIICHHBIM
B paboTax Jpyrux JIIOJICH, IPYTUX aBTOPOB — BJIAQJACIBIEB HWHTCIUICKTYaIbHOM
COOCTBEHHOCTH;

— HaBblKa  MYOJMYHOTO  BBICTYIUIGHHS — mepen  OOoNIbIION  ayJUTOpUEH,
apryMEHTUPOBAHHUS U OTCTaWBaHUS CBOCW TOYKH 3pPEHHUS, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB U B3POCIBIX, YOSKIIEHUS JIPYTUX B CBOEH MPaBOTE, MPOJABIKECHUSI CBOMX
UeH;

— HaBbIKa pabOTHl CO CICIHAIM3UPOBAHHBIMUA KOMITHIOTEPHBIMHA TPOTPAMMaMH,
71a00paTOpHBIM  000pyAOBaHHWEM, TEXHHMUYECKHUMH YCTPOHCTBaMH, OMOJIMOTEUYHBIMU
dboHIAMH W HWHBIMH pecypcaMH, C KOTOPBIMH MOXKET OBITh CBSI3aHa MPOEKTHO-
MCCIIEIOBATENbCKAs ICITEIbHOCTD IIKOJIBHHKA.

Kpome Toro, pabora mKOJbHWKA HaJ TPOCKTOM WM HCCIIeIOBaHUEM OyaeT
CIIOCOOCTBOBATH U Pa3BUTHIO €T0 aJICKBATHON CaMOOIICHKH.

BapuaHThl peajunzanuu nporpaMmmsl 4 (popMbl IpoBeIeHUST 3AHATH.

JlanHast mporpaMma paccuuTaHa Ha paboOTy CO WIKOJBbHUKAMU 5-9 KIaccos.
[Tenarory BaykHee aKIIEHTHPOBATh CBOC BHUMAHHE HE CTOJIBKO HAa KaueCTBE Pe3yJibTaTa
IIPOCKTa WIIM MCCIICIOBAHMUS, CKOJILKO Ha TOM, YTOOBI yUaIlTUCs MMOTydajl 3HaHUS B TOM
YHUCJIC M YePEe3 BHITTOJIHCHUE MPAKTHYECKOTO 3aaHus, JIeJIal BEIBOIBI M YMO3AKITIOUEHU ST
Ha OCHOBAaHHMHM CBOETO WCCIEJOBaHUS, YYHWIICS CpPaBHHBATh €ro pe3yJbTaThl C
TEOPETUYECKUM MATEPUAJIOM U UCCIICIOBAHUSIMH JIPYTUX MIKOJLHUKOB. Takum 00pa3om,
IITKOJTbHUK OCBOUT OCHOBBI TTPOCKTHO-UCCIIEA0BATEIBCKON ACATENHHOCTA M IPHOOPETET
HAaBBIK KPUTHYECKOTO OTHOIIICHUS K MaTepuaiy.



[Iporpamma pa3zbuTa Ha MOJIYJHM, KOTOpPbl€ MOTYT OBITh HCIIOJb30BaHbI JIHOO
4acTU4HO, JiMO0 monHocThio. Tak wmoayns «Kak KUBOTHBIE U pacTeHHs
MPUCIIOCA0INBAIOTCS» (IBOJIIOIMOHHAS SKOJIOTHS) TPEANnoiaraeTcs Jjisl U3y4eHus B 5
wm 6 kimacce B TedeHue onHoro ronxa (34 waca B rom). Momymu «OCHOBBI
pacteHueBoACTBa» W «buorexHomorus» paccuuTaHbl 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 cnydae BO3MOXKHO MpoxoxiaeHHe oboux wmoayiel («OCHOBBI
pacTeHHeBOACTBa» B 7 uiu 8 kiacce, «buorexHonorun» B 7 wiu 8 kiiacce). AHAJIOTUIHO
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 BTopoMm ciydae
BO3MOXXHO TPOXOkAeHUE 00oux moayiei («MoJieKyIsipHble OCHOBBI CEJICKIIUM» B 8
kJacce, « MoseKyJIsipHbIe OCHOBBI (PM3HOJIOTHH U hapMakoiIoruu» B 9 kiacce).

MoOXHO pPEKOMEHJ0BaTh HCMHOJb30BaTh MOAYyJIU «Kak >KMBOTHbIE U pacTCHUS
npucnocadiauBatoTcs», «OCHOBBI PacTEHUEBOACTBAY», «MoJEKyIsipHbIE OCHOBBI
CeJICKIIMM» B Ka4eCTBE HEMPEPHIBHOIO 00pa3oBaTeabHOTO KKIa (5-9 knacc o 1 vacy B
HEJIeNI0) JJIsI KJIACCOB arpoOMOTEXHOJOTHYeckoil HampasiaeHHOCTH. Monynu «Kak
KUBOTHBIC M PACTEHUS TMPHUCIIOcaOIUBarOTCS», «bruorexHomorum» u «MoJIeKyIIpHBIC
OCHOBBI (PU3MOJIOTUH U (HapMAKOJIOTUN» B KaYECTBE HEIPEPHIBHOIO 00pa30BaTEIILHOTO
mukiaa (5-9 kmace mo 1 wacy B HeAENm0) JUIS KJIacCOB OMOTEXHOJOTHYECKOTO HIIN
MEUITMHCKOTO HaIlpaBJICHUM.

B3aumocBsa3p ¢ nporpammoil Bocnutanusi. [Iporpamma kypca BHEYpPOUHOU
NeSATEeIbHOCTH pa3paboTaHa C Y4Ye€TOM pPEKOMEHJAlUid MNPUMEPHON MPOrpaMMBI
BOCITUTAHUSI, YYUTHIBAET IICUXOJIOTO-TIEAArOrM4ecKre 0COOCHHOCTH TAHHBIX BO3PACTHBIX
KaTeropuid. JT0 MO3BOJISIET HA MPAKTUKE COCAUHUTH OOYYaIOIIyH0 U BOCIHUTATEIBHYIO
JeSITeILHOCTD Te/Iarora, OPUEHTUPOBATH €€ HE TOJIbKO Ha WHTEJUICKTyaJIbHOE, HO U Ha
HPABCTBEHHOE, COIMATILHOE pa3BUTHE peOeHKa. DTO MPOSIBIISETCS:

— B IPUOPUTETE JIMYHOCTHBIX PE3YJIbTATOB peaau3alliu MporpaMMbl BHEYPOUHOM
JeSTETLHOCTH, HAIIISIIITUX CBOE OTPAKECHHUE U KOHKPETU3AIIUIO B TPUMEPHON MPOrpaMMe
BOCITUTAHUS;

— B BO3MOXHOCTH KOMIUIEKTOBAHUSI PA3HOBO3PACTHBIX TPYII JIs OpPTaHU3AIUU
npo(OpPUEHTAITMOHHON  JEATETHOCTU  IIKOJBHUKOB, BOCIHUTATEIbHOE 3HAUYCHUE
KOTOPBIX OTMEYACTCs B MPUMEPHOH IPOrpaMMe BOCITUTAHHUS,

— B UWHTEPAKTUBHBIX (opMax B3aHATHH IS I[IKOJLHUKOB, O0ECIICYNBAIOIINX
OOJBIITYI0 WX BOBJEYECHHOCTh B COBMECTHYIO C TM€JaroroM W JIPYTUMHU J€TbMHU
JIESITENIBHOCTh U BO3MOKHOCTH 00pa30BaHusI Ha €€ OCHOBE JICTCKO-B3POCIIBIX OOITHOCTEM,
KIIFOUEBOC 3HAYEHHWE KOTOPBIX JUIS BOCIUTAHUA TOMYEPKUBACTCS TMPUMEPHOU
IPOrpaMMOii BOCIIUTAHUS.



Oco0enHocTH padoThl YUYUTeJIs MO MporpaMMe. 3ajiadya yUuTessi COCTOUT B TOM,
4yTOOBl  COMPOBOXKJAATh Tpoliecc MNpodecCUOHATBHOM OpUEHTAllMK  IIKOJIbHHUKA,
packpbiBas MOTEHIMAN KaXXIOr0 Yepe3 BOBJICUCHHE B MHOTOOOPA3HYIO JESTENBbHOCTD,
OpPraHM30BaHHYIO B pa3HbIX (popmax. [Ipu s3ToM pe3ynbTaToM pabOThl YUUTENS B IEPBYIO
ouepeb ABISETCA JIMYHOCTHOE pa3BUTHE yUyallerocs. JINUHOCTHBIX pe3yJIbTaTOBYYUTEIb
MOXET JOCTUYb, YBJIEKash YyYEHHMKa COBMECTHOM © MHTEPECHOH UM 00OUM
NeSATEIbHOCThIO,  YCTaHABIMBAsE  BO  BpeMsl  3aHATHA  JTIOOpOKelaTeIbHYIO,
MOIJIEP>KUBAIOIIYI0 aTMOCGEPY, HACKIIIAs 3aHATHS [IEHHOCTHBIM COJIEpKaHUEM.

[IpuMepHas cxema NpOBEACHUS 3aHATUHI 10 POrpaMMe:

1. OObsicHEeHHE TEOPETUIECKOTO MaTepHana 1o TeMe.

2. IlogroroBka K OSKCIEPUMEHTAJIbHOMY 3aHSATHIO, OOCYKIEHHE OOBEKTOB IS
MPaKTUYECKOTO 3aHITHS.

3. IlpoBeneHune NpakTUYECKOTO 3aHATHS — OCHOBHAS 3a/1a4ya OCBOEHUE METOA0JIOTHU
JAHHOTO 3KCIIEPUMEHTA.

4. Ilo OKOHYaHMM MPEIIOKUTH JI€TAM, KOTOpbIE 3aMHTEPECOBAIUCH JaHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €r0 B HCCIEAOBATENIbCKUN MpOoeKT. s 3Toro HeoOXoaumo
o0CyIUTh OOBEKTHI, KOTOpbIE€ YYEHUK OyJeT uccleaoBaTh, COCTaBUTh IUJIaH
HKCIIEPUMEHTA.

5. IloMoub yueHUKY MpOaHATU3UPOBATh PE3YJIbTAThl IKCIIEPUMEHTA.

OueHuTph pe3ynbTaThl TPOEKTHO-UCCIEA0BATEIBCKON AEATEIbHOCTH IIKOJIbHUKOB
MOKHO B IIpOllecCE€ 3allluThl MMM CBOMX pabOT B paMKax LIKOJBHON HayyHO-
IPAaKTHYECKON KOH(PEpEeHIUH.



COJIEP)KAHUE KYPCA BHEYPOUHOM JESTEJBHOCTH

Monayb «Kak :KkMBOTHbIE H PACTEHHUS NMPUCIOCAOIUBAIOTCH» (IBOJTHOLMOHHAS
3Ko0J0rHs) 5-6 Kiaccol (34 yaca)

1. Mot uccneoyem scuewie oovexmot (6 uacos)

CBoiicTBa M CTPOEHUE MKUBBIX OPraHU3MOB (CTpOE€HUE KIETKH). Bua, ocobb —
OpraHm3M Kak einHas cucrema. Anantammu (mpucnocobnenus). [lonstue romeoctasa
AKUBOTO opranuszma. CrocoOsl ero moajiepKaHusl.

[lonsiTue BapuaTUBHOCTH Tpu3Haka. McciemoBaTenbckue paboTel «Bce mm
(cuHuLbl, 6€5Ku, 6epe3sl U T.]1.) OJUHAKOBBIE? DOTOKBECTY.

Orpanuuenuss Mopdonornyeckux # (Gusuosnornueckux agantanuii. [loyemy
OpraHu3Mbl HE CTAHOBSTCA OCECKOHEYHO OOJIBIIMMH, MAJCHbKUMHU, BCESTHBIM.
[Ipaktuueckas padora «CocTaBisieM KHUTY PEKOPJOB PACTEHUM M KUBOTHBIX HAIIETO
Kpasi».

2. Bausnue oxkpyscatowieii cpeost Ha ycuevte opeanusmsl (12 uacos)

dakTopbl OKpy:Karomieil cpeabl (abMoTuyeckre, OMOTUYECKUE, aHTPOTIOTEHHBIE).
[Ipumepsl  abuoTuyeckux (HaKTOPOB, OKa3bIBAIOIIMX OCHOBHOE BIIMSHHE Ha
KU3BHEACATEIbHOCTh  KUBBIX  OpPraHW3MOB:  TEMIEpPATypa, CBET, BIAXHOCTb.
[Ipaktuueckoe 3ansitue «l{Betr u Temioy» (KyOMKHU JbJa B3BECUTH, MOJIOKUTH B YaIIKU
Ilerpu Ha pa3HouBeTHYIO Oymary, yepe3 30 MUHYT B3BECUTh 3aHOBO — KTO ObICTpee
pactasun). [Ipaktuueckoe 3ansatue «YTo pacTBopsieTcs B Bojie» (dkcnepuMeHT « Kunkuit
nomy»). [lpaktudeckoe 3anstue «Juddysus Bemects B Boje (pacTBOpHI)», «J[BrkeHne
pacTBOopoB mO HBETKY». IIpaktuueckoe 3ansatue «Jleg mmaBaetr B Boue (aiicOepru,
3amep3anue BogoeMoB)». [Ipaktuueckoe 3anstue «Jlex mpu 3aMep3aHuy pacIIPSIETCS
(pa3pymienue kaMHs (MOYBOOOpa30BaHUE), 3aMEP3aHUE KIIETOK).

OcCHOBHBIE ~ 3aKOHOMEPHOCTH  MPHUCIOCOOJICHHS]  JKUBBIX  OpPraHU3MOB K
abuotndeckum (axropam. [IpucmnocobieHus K OCHOBHBIM aOMOTHYECKUM (paKkTopam:
TeMreparypa, BIaXHOCTh W cBeT. [Ipaktuueckoe 3anarue «lllyba» (kyOuku Ibaa
3aBEpPHYTh B pa3HbIi MaTepuall, B3BecuTh). [Ipaktudeckoe 3ansatue «[[TurMeHThn (MOXKHO
pa3lienuTh Ha BaTMaHe Kpacutenu u3 QuomacrepoB». IIpaktuueckoe 3anarue «Kak
KUBOTHBIE JIABAIOT B BOJIE» (DKCIEPUMEHT C MUTETKOM ).

UccnenoBarenbckue padoThl «BrusHue cBeta (Teria, BIaKHOCTH, COCTaBa MOYBHI)
Ha pacTEeHUs] B ECTECTBEHHBIX WM MCKYCCTBEHHBIX YCIOBUSX» (HA JOCTYITHOM
MaTtepuae).

3. Bzaumooeiicmeus rcusvix opeanuzmos (4 uaca)

buoTtnueckue (bakTopHI. 3aKOHOMEpPHOCTHU pa3BUTHUS MEKBUIOBBIX
B3aUMOOTHOIIeHUH. Ko3Bononus (XUIIHUK-KEPTBA; MMAPA3UT-XO3AUH) IBOJIOLUS
cTpareruii noObiBaHus nuiy. CounanbHOCTh. Buasi-Bcenenipl. [lepeuens pacteHuii-
Bpeauteneid. VMccnenoBarensckas padbora «HaOmroneHus 3a B3aMMOOTHOIICHUSIMU



KUBOTHBIX MPU JOOBIBAHUU MUIIU (KOPMYILIKH JJIs ITULL, JIJIs1 TOPOJCKUX WIIA CENTbCKUX
KUBOTHBIX). Beb-xkamepwr». HccnepoBarenbckas paborta «PacmpocTpaHeHue BUIOB-
CHUHAHTPOIIOB B HAILIE MECTHOCTH.

4. Yenoesek 6 yncusnu pacmenuii u yxcusomuvix? (6 uacoe)

AnTponorennsie ¢paktopsl. [IpaBaa jau, 4T0 MepBOOBITHBIE JIFOIU )KUITU B TAPMOHUH
¢ npuponoi. O1oMaIHUBaHUE U MPUPYUYEHUE KUBOTHBIX M PACTEHUW. 3a4eM cracaTh
BBIMUpAIOLME BUJIBI, KaK 3TO Aenarb. KyJIbTypHblE pacTeHHs M HUX JAUKUAE IMPEIKH.
[ToueMy BakHO MX COXpaHATh. PasHooOpa3ue KyJIbTypHBIX PACTEHUH M WX 3HAUYCHHUE B
KU3HU yernoBeka. KpacHas kaura Baiei teppuropun. Oco00 oxpaHseMble TEPPUTOPUH,
3anoBenHuku Poccun u wmupa. Ilpaktuueckass pabora «PazHooOpasue KyJIbTypHBIX
pPAcTEHUH B BalllEM PETHOHEY.

HccnenoBatenbckas pabota «BiusHHE aHTPONOTEHHBIX (PAKTOPOB HAa Pa3BUTHUE
pacTeHul B TOPOJI€/HACEIEHHOM ITYHKTE.

Okckypeust/mpaktuueckas padora «OOIIT B Bamem peruoHe — yHUKaJIbHBIC
O0OBEKTBI TPUPOABDY.

5. Ikonozuueckue nuwmu (6 uacos)

buocdepa — onHa U3 BakHEHIIMX 000J04YeK 3eMiau. UTO Takoe «3KOJOTUYECKHUE
HUIIW» U Kak OHHM (opmupyrotcs? dopmupoBaHue 3HAHUNH O OMOPA3HOOOPA3UIO
KU3HEHHBIX  (OpM,  TMOBEIEHYECKMX  MPUCHOCOOJIEHUH,  Moau(]UKaAIMOHHAS
M3MEHYMBOCTD (Ha 6a30BOM ypoBHe). PacTuTtenbHble coobiecTBa U ux Tulbl. Pa3Butue
Y CMEHBI PaCTUTENIbHBIX COOOILIECTB.

UccnepoBarenbckue paboOThl «IKOJOTHMUECKHE HHIIM BOKPYTr TeOS — ONHMCAHHE
dbakTopoB OKpyXatomie cpeaw». MccienoBaTtenbckue paboThl «DEHOJIOTHYECKHE
HaOIIOIECHUAY .

Monyab «OcHOBBI pacTeHHeBOACTBa» /-8 kiaccel (68 yacoB)
1. Beéeoenue ¢ pacmenuesoocmeo (2 uaca)

Yro-Takoe pacTEeHHEBOACTBO: OCHOBHbIE (DAKTOPHI BBIPAIMBAHUS PACTCHUI.
Ucrtopust pazButus arpoxuMudeckux 3Hanui (paborsl M.B. Jlomonocoga, 0. Jlubuxa,
byccenro, B.B. [JokxyuaeBa, K.A. Tumupszea, [1.A. Kocteruesa, I.H. [IpssHunmankoBa
u jp.). [Ipaktuueckas padota «bouka JInbuxay.

2. Aepomexnuueckuit sxcnepumenm (6 uacos)

[IpaBuna MOCTAaHOBKM arpo3KcnepuMeHToB. IlocTaHOBKa 3KCHEPUMEHTOB C
pacTeHussMH. BBIOOp TeMbl, COCTaBIIEHUE TUIOTE3bI, IeJIM U 3334 3KCHEPHUMEHTa I10
BBIPAIIMBAHUIO PACTEHHM B KOHTpoJupyemoun cpene. KoHTponu, NOBTOPHOCTH,
npoBeneHue 3kcnepuMeHTa. [lmaHupoBanue skcnepumenTa. OIEHKAa pe3ysbTaToB
skcniepuMenTa. MccnenoBarensckas pabora «@PakTopbl, BAMSIONIME HA MpOpacTaHHUe
ceMstH (pPOCT ITPOPOCTKOB)».

OcBoeHue TEXHOJIOTUU KPYTIOTr0AUYHOTO BBIPAIIMBAHMS CAJIATOB U MUKPO3EIECHH



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

Bona. PactBop. BbITsSKa. AHHOHBI, KAaTHOHBI, 3JEKTPONpPOBOAHOCT U pH
pacTtBopa. Pojb XUMUYECKUX IEMEHTOB B TUTaHUU pacTeHul. [loaydueHne nuraTesbHbIX
BelecTB pacTeHusIMU. [IpakTuyeckas padora «CxeMbl MUTATENbHBIX pacTBOpOB. Pacuer
7103 y10OpeHui AJi MUTATENbHBIX PACTBOPOBY.

YnoOpeHusi: oOpraHudeckue, MHUHEpalIbHble, MHUKpPOOUOJIOrHYecKrue. THUIIbI
nuTaHus pacteHuil. Bo3aymHoe M MuHepalibHOE (KOpPHEBOE) MUTAaHUE paCTEHUM.
TpaHcnOpT NHUTATENBHBIX BEIIECTB PACTCHUMN: BOCXOMSAIIMN W HUCXOIAIIMN TOK.
Baxneiime kanuiinele, GocPopHbIE U a30THBIE YAOOpEeHUs, X cBoicTBa. [IpocTeie u
cinoxHble ynoopenus. Ilpaktudeckass padora «IIpaBuna cMemMBaHUSA YJIOOpEHUI
[TpakTrueckas pabora «I[Iutanue pacTeHuil: TEXHOIOTHSI IPUTOTOBICHUS TUTATEIbHBIX
PacTBOPOB ISl Pa3HBIX KYJIbTYP».

PocT u pa3BuTue pacTeHMil: 3Tanbl OHTOr€HE3a, (PAKTOPHI, BIMSIOIIUE HA POCT
pacTeHMii: CBET, TyCTOTa NOCaJ0K, nuTaHue, cyocrpar. [Ipaktuyeckas pabora
«MOHUTOPHHT MUHEPAIBHOIO ITUTAHUS PACTCHUID.

OcoOEHHOCTM NHUTaHHWS PACTEHUH a30TOM. A30T M €ro 3HAYEHUE B JKU3HU
pacteHuii. @OpMBI a30Ta U UX MPEBPALEHUE B IIOYBE.

Ucrounnku docdopa 1is pactenus. 3HaueHue pocopcoaepxamx coeTMHEHUMN
B KJeTke. Posib Makpospruueckux coequHeHui ochopa B 3HEPreTHIECKOM 0OMEHE.

Bnusnue kanmua Ha (Qu3MUecKkue CBOMCTBa NPOTOIMJIA3Mbl, Ha (EepMEHTHI
YTIEBOIOPOAHOTO OOMeHa, cuHTe3 OeikoB U Ap. Poib kanus B moaaepKaHUU MOHHOTO
OanaHca B TKaHSIX, B POLIECCAX CAMOPETYJISLIUY.

PerynaropHas u cTpykTypooOpa3oBaTeiibHas poJib KalblMs. YyacTue B
00pa30BaHUU KIJIETOYHOW CTEHKH, MOAJECPHKAHUU CTPYKTYPbl MEMOpaH U PEryJisilus UX
IIPOHUIIAEMOCTH.

3HaueHUe MarHus B MeTaboiu3Me pacTteHuid. Marnuii B coctaBe xyopoduiiia,
CXOJICTBO XJIOpOHIIJIa U TeMOTI00MHA KaK CBUAETEIHCTBO €IUHCTBA OPTaHUYECKOTO
MUpa.

Cepa 1 ero OCHOBHBIE COEJUHEHUS, UX POJIb B CTPYKTYPHOW OpraHU3alMH KJIETKH,
y4acCTUE B OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIX PEAKIIMIX.

Mukposnementsl. [lpeacraBienuss o pojii MHUKPOIJIEMEHTOB B MeTaboJM3Me
pacteHuil. OCOOEHHOCTH TOCTYIUICHUS! MUKPOJJIEMEHTOB B pacTeHusi. CHHEprusm u
AHTarOHW3M 3JIEMEHTOB TUTAHUS PACTEHUIA.

PacturenpHas nuarHocTMka W METOMABI WIACHTHU(UKAIIMM HEA0CTaTKa/M30bITKA
aneMeHToB nutanus. [IpakTuueckas pabora «PacturenbHas JUarHOCTUKAY.

UccnenoBarenbckas padbota «OneHka COCTOSHUSI KOMHATHBIX PACTEHUM, pacTEHUMN
Ha LIKOJBHON TEPPUTOPHUM, YCTAHOBKA MPUYUH MATOJOTMUYECKUX COCTOSIHUM (TIpu



HAJTUIUH ).
HccnenoBarenbckas padora «OueHka BIMSHHUS Pa3jIUYHbIX 3JIEMEHTOB Ha
COCTOSIHHE PAaCTEHUH (COCTaBIECHUE PA3TUYHBIX IOJKOPMOK)».

4. Pezynamoput pocma pacmenuit. 3awyuma pacmenuii (4 uaca)

[Tonstue o perynaropax pocra pacteHuid. CTUMYJISATOPBI pocTa — (PUTOTOPMOHBI
(aykcuHbl, THOOEPEIUTMHBI, IUTOKUHUHBI). IHTUOUTOPHI pocTa pacTeHuii: 1. mpupoaHbie
(aOcmu3oBasi KMCIOTa M HEKOTOpble (DEHONbHBIE BeliecTBa (MKymMapoBasi, KOPUUHAS,
CAIMIMIOBAs K-Thl), 2. CHUHTeTHYeCKHuEe (MOpP(AKTHHBI, peTapAaHThl, IePOTUAHTHI,
JNECUKaHThl, repOunuasl). OUTOMOHUTOPUHI M OLIEHKAa COCTOSIHUS PacTEHUI.
CoBpemenHble criocoObl MOHUTOpHHra. Ilpakrtuueckas pabora «DOUTOMOHUTOPUHT U
OLIEHKA COCTOsIHUSA pacTeHui. COBpeMEHHBIE CITIOCOObI MOHUTOPUHIa.

Hccnenosatenbckast padoTa «BnusHue rerepoaykciuHa Ha rmpopacTaHue (pocT Ha
Pa3HBIX CTAJUAX, B Pa3HBIX YCIOBUAX) PA3IMYHBIX PACTEHUI.

3amura pacTeHUM OT BpeAMTeNel: OCHOBbI OnomMeroza. IIpaktuueckas pabora
«MHCEeKTapuu: NpaBuiia U yCIOBUS Pa3BeICHHUS MTOJE3HBIX HACEKOMBIX).

5. Boonas, necuanan u nougenHHnasn Kyaomypol, UX NPUMEHEHUE 8 GbIPAUUCAHUU
pacmenuii. Quzuonozusn pacmenuii (8 uacos)

BonHas, necuanass ¥ MOYBEHHash KyJbTYypbl, UX MPUMEHEHHWE B BbIPAlIMBAHUU
pactenuii. [IpoBenenue Boabl B KopHe u cTebisie pactenuit. [Ipaktuueckas padora
«KopHeBoe naBiieHUE.

Boaubiii pexxuM pacTeHHil: CTpoeHue YCTBHHIL (HaKTOPhI, BIUSAIONIME HA HX
PACKpBITHE U 3aKPbITHE. 3HAYEHNE MEXAHNU3MA PETYIISILINY UCTTAPEHUS BJIard paCTEHHUEM.
[Ipaktuueckas padora «IIpurorosnenue npenapara ycTbUll METOAOM CIIEIIKAY.

UccnenoBarenbckue paboTel: «BiusHUE yCIOBUN COJAEpKaHUS PACTCHHM Ha
KOJIMYECTBO YCTHUID).

doTocuHTe3 — yHUKaJIbHBIN TIpoliecc pacTeHui. TemHOBasi W cBeTOBasi (hasbl
dboTocunTe3a. 3HaueHue (PoTocuHTE3a I KUBBIX OpraHu3MoB. [IpakTudeckas padbota
«DyHKIIMOHAJIbHAs  JIUATHOCTMKA PACTEHWl 1O aKTUBHOCTH  XJIOPOILIACTOBY
UccnenoBarenbckas pabora «Ompenenenue xmopopuwmia A wu b, oneHka
(OTOCUHTETUYECKOW aKTUBHOCTH PACTEHUH U (PaKTOPOB, BIUSIONINX HA HEE.

@akTOphl poCcTa paCTeHUM: BO3AYX WM aspauus. [log3eMHOE ApIXxaHUME PACTECHHM:
COCTaB TIOYBEHHOTO BO3Ayxa, Ta3000MeH. [‘a3o00MeH mipu OECIOYBEHHOM
BoIpamuBanuu. [Ipaktuueckas pabora «Aspamus, CO2 u O2. JIpixaHue pacTeHHII.
[IpakTuyeckas pabora «/[pIxaHue pacTeHui: OlleHKa HHTEHCUBHOCTH JIbIXaHUS PACTCHUM
Y TJIOJIOBY.

UccnenoBarenbckue paboTel: «BausHue cnocoba BblpaliuBaHus (cocTaBa
MUATATEJILHOW CMECH, CXEMbl BHECEHUSI) HA POCT U PA3BUTHUSI PA3TUYHBIX PACTEHUI.



6. Kyaovmypnoie pacmenus. Cospemennie acnekmol ceekuyuu (20 uacoes)

Kak wyenoBek cranm wucnonb3oBaTh pacTteHus? CBs3b pa3BUTHS LHUBHIA3ALUU
YEeJI0BEKa M OJOMalIHuBaHus pacteHui. Jlomectukanua. {uckyceus «Jlomectukanus,
BCE JIM pACTEHUS MW IKUBOTHBIC, KOTOpPBIE MKUBYT PSAOOM C YEIOBEKOM WM
OJIOMAIIHUBAIOTCSA? MOXKHO JIM CYATATh TapaKaHa OJIOMAIIHEHHBIM KHBOTHBIM 7

HacnencTBeHHOCTh M1 UBMEHYMBOCTh — OCHOBHBIE CBOWMCTBA KUBBIX OPraHU3MOB.
N3menunBocTh. Bunmbl m3menunBocTh. [lpakTthueckas pabora «MopudukanroHHAS
M3MEHYHMBOCTD (JIUCThSI, UTOJIKK C OJTHOTO JIEPEBA)».

['en — wMarepuanbHbIM HOCHUTENb HACIEACTBEHHOCTM W  HW3MEHYMBOCTH.
HyxiennoBeie kucnotsl. JIokanu3anus r€HETHYECKOTO Marepuana B KieTke. Jlenenue
kietok. Permmnkanus JIHK. OcHoBHas qorma MonexysisipHoi ouosnoruu. Tpanckpumiums.
Tpancnauus. Mytaruu. [Ipaktudeckas padota «['eH — HHCTPYKIUS 1O COOpKE KIIETKU
(ma Oucepe wim KoHCTpykTope)». Ilpaktuueckas pabora «Mytanus Ha OyTtepOpone
(/00011 00BEKT U3 Mpeaplayliel padoThl, IZle€ U3MEHEHUE WHCTPYKLUMU HPHUBEAET K
M3MEHEHHIO BHEIIHETO BUIa OOBEKTA)».

OddexT OyThUIOYHOTO TOPJIBIIIKA M TEHETUYeCKoe pa3zHooOpazue. Uto Takoe
reHO0aHk? 3ayeM COXpaHsITh N'€HETUYECKHUE pecypchl pacTeHHil? OCHOBHBIE CIOCOOBI
COXpaHCHHS TeHETUYECKUX PECYPCOB pacTeHHH (ex situ u in situ).

3nauenne padbor H.M. BaBunoBa. 3akoH roMonorudeckux psiaoB. LIeHTpsI
MIPOUCXOXKIEHUS KyJbTypHbIX pactennid H.M. BasunoBa m IIL.M. JKykosckoro.
[IpakTrueckas padota no rpynnam «OTKyAa Ha HalIUX cTodaxX (PPYKThI/OBOLLN/3IAKI.

OcHoBHbIe MeToAbl cenekuuu. ['ubpunuzanus. Popmbel oT60pa. OCHOBHBIC
HaIpaBJIEHUS CEJIEKIMU: YIYUYIIEHUE YPOXKAWHOCTH, YCTOMYMBOCTH K OMOTHUECKUM U
abuotnueckum ¢aktopam. [Ipakruueckas padora «BripammBaem ropox. Kak nposectu
CKpEILUBAaHUE Yy TOPOXay.

Ecte nu ku3Hb B mpoOupke? BHOTEXHOJOrUs KYJIbTYPHBIX pPAaCTCHUMU.
UccnenoBarenbckass pabotra «BblpammBanue pacTteHUd B MOpoOHpKe» (MOMKHO
BOCIIOJIB30BAThCA  PE3YyJIbTATAMU NPEABIAYIIMX JKCIIEPUMEHTOB I10 COCTABIICHHIO
MUATATEJIbHBIX PACTBOPOB JJISl PACTECHHIN).

Kak  yenoBexk  MoxeT  moauduimpoBatb  pacteHua?  'eHeTnyeckoe
penaktupoBanue. COBpEMEHHBIE  IMOAXOAbl WU JOCTHXKEHUS  T€HETHYECKOIO
penaktupoBaHusi  pactenuil. IIpaktuueckas pabota  «I'€HOMHBICE  HOXKHHUIIBI
(MomenupoBanue pabotsl cuctrembl CRISP-Cas).

7. Pacmumenvnas npooykuus. (8 uacos)
Hanzemnsie u moa3zeMubie opranbl pacteHuid. [Tober u BUAOM3MEHEHHBIN moOer
pactenuii. CriocoObl pa3MHOXKEHUST PACTEHUM.
[lonsiTue o0 KayecTBe MPOAYKTOB TmuTaHuA. [IpoOreMbl KOHKYpeHLUU
OTEYECTBEHHBIX NMPOAYKTOB MUTAHUSA C UMIOPTHBIMU. JIOTUCTHKA TOCTaBKU U CPEACTBA



COXpaHeHUs MpoayKkToB muTaHus. lIpaktuueckas pabora «lIpemenbHO HOMyCTHMBIE
koHreHTparuu (I1J1K) u MeTonbl KOHTpOJsi 6€30MacHOCTH PACTUTEIHHBIX MPOTYKTOB
MTATAHUS.

Muxkpo3seneHb: TI0JIe3HOCTh U TexHoyorus. MccienoBarensckas padora «OneHka
KauecTBa BBIPAILICHHOW MUKPO3€JIEHN» (JIMOO CBOSI, TMOO U3 Mara3uHa).

XUMUYIECKH aHau3 IPOAYKIIHH. OcHOBBI CHEKTPO(HOTOMETPHH.
[Torennmometpus. Xpomartorpadus. [Ipakrndaeckas padbota « MeTOIbI OIICHKH KauyecTBa
pPacTUTENbHOW MNPOAYKIMH: XpaHEHHWE M COXPAHHOCTh MHUTATEIbHBIX BEIIECTB» (IO
JOCTYITHOMY 00OPYIOBAaHHMIO).

UccnenoBarenbckas padora «OnpeneneHue ButamuHa C METOJIOM OOpaTHOTO
TUTPOBAHUS B IUI0/IaX HA Pa3HOM CPOKe (CII0Cc00€) XpaHEHUS.

Monayab «buoTexHoaorus» 7-8 kiaccol (68 yacoB)
1. Buomexnonozus (4 uaca)

[TonsitTue OUOTEXHOJOTUU. 3ayeM 4YeJOBEKYy OHOTEXHOJOTMH, B YEeM UX
PEUMYIIECTBO MEPel XUMUIECKUM CUHTE30M. OCHOBHBIE OMO0OBEKTH OMOTEXHOJIOTHU:
MIPOMBIIICHHBIE MUKPOOPTAHU3MBI, KJIIETKH U TKaHU PaCTEHUH, )KUBOTHBIX U YEJIOBEKA,
Oonokatamm3aTtophl. [IpakTudeckass pabora «lIpumepbl mpuMEHEHHUS OHOJIOTHYECKHUX
00BEKTOB B TBOEH >KU3HI.

Ceipbe Uit OMOCHHTE3a W OLIEHKa €ro OMOJIOTMYECKOW LeHHOCTH. OCHOBHbBIE
UCTOYHUKHM yriiepona, a3oTa, ¢docdhopa, MukposnemMeHToB. lccremoBanue HOBBIX
MCTOYHUKOB CHIPbsI (BKJIOUAs BOMPOCHI €ro MpeBapuTEIbHOM 00paboTKH), pa3paboTKa
HOBBIX THUTATENBHBIX CpPEl, B TOM YHCIIC BKIIOYAOIINX OMOCTUMYJSATOPHI U JAPYTHE
AIIEMEHTHI YIIPABJICHHS M ONITUMH3AIIUH TTPOIIECCOB OMOCHUHTE3a. MEeTOIbl ONTHMH3AITUN
MMATATEIBHBIX CPEI.

2. Muxkpoouonozus (12 uacos)

[Tonoxxenue NPOKAPUOTOB B CHUCTeME oOpraHudeckoro wmupa. CrpoeHue
OakrepuanbHOn KineTku. Knaccudukarus 6akrepuii. Mopdomorus 6akrepuii. [IpocTsie
M CIOXXKHBIE METOJbl OKpamuBaHus OakTepuil. dusnonorusi OakTepuil: NHTAHHE,
IBIXaHKE, POCT U pa3MHOXKEHHE. 3HAKOMCTBO ¢ JOMEHOM Apxeu (IKCTpeMO(pUIHLHOCTS,
0co0eHHOCTH cTpoeHus kieTkn). JlabopaTopHas padota «DukcupoBaHHbIEe MpenapaThl
Oaktepuii. Ompeneneare (GOPMBI  MPEUIOKEHHBIX KYJIBTYp MHKPOOPTaHU3MOB,
UCTIONB3Ysl TPOCTONW MeToa okpackw» JlabopatopHas pabota «OmpeneneHue Tuma
KJIETOYHOW CTEHKHU METOJOM OKparuBanus mo ['pamy» (pu HaJTU4uu pEaKTHBOB).

MosnoyHokucioe u crnupToBoe OpoxeHue. DoToTpodHBIE U XEeMOTpO(]HBIE
Oaktepun. Kunetmdeckoe  omucaHuMe — Tpolecca  pocTa MHUKPOOPTaHU3MOB.
OKCTOHEHIMAIbHAs ~ MOJienb  pocTa. KuHetnka THOENM  MHUKpPOOPTaHHU3MOB.
JIaboparopHast pabota «IIpurotoBneHue NPUKU3HEHHBIX MMPEMAPATOB MOJIOYHOKHUCIIBIX
OakTepuin».



[TaTorennsie 6akTepun. YymMHas najouka U YepHas CMepTbh, OOTYJIN3M, CTOJIOHSIK,
TyOepkyne3. Mcropus 60pbObI ¢ 6akTepuaibHbIMU HHpeKIusIMU. JlaboparopHas padota
«IToceB cmbiBa ¢ pyk Ha yamku [letpuy». JlaboparopHas pabora «Bsiaenenue 4ncTon
KyJabTypsl Oaktepuil. Meton pasBeneHuil. MeToN  HMCTOIIAIOIMIETO  IITPHXaA».
JIaGoparopHass pabota «Mopdosornyeckass XapaKTEpUCTHKA BbIACIEHHOW YHCTOU
KyJBTYpbI: XapaKTEepUCTUKA KOJIOHUH, (popma GaKkTepHii, TUM KIETOUHON CTEHKW».

BoiiHa 6€CKOHEUHOCTH: aHTHOMOTUKHU MPOTUB OakTepuil. MexaHu3Mbl ACHCTBHIA
aHTUOMOTUKOB. MEXKJIEeTOUHass KOMMYyHHKanus Oaktepuil. UYyBCTBO KBOpyMa.
JlaboparopHass pabora «CpaBHEHHE pOCTa MHKPOOPraHM3MOB Ha 4Yalike 0e3 u ¢
nobaBieHust aHTHOMOTHKOBY MccmenoBarenbckas pabora «llorck MUKpOOpraHU3MOB
00JaJatoIMX aHTArOHUCTUYECKON aKTUBHOCTBION.

[Ipumenenune Oaktepuil uenoBekoM. KuHeTnueckoe omnucaHue OWOCHUHTE3A
OPOAYKTOB MHUKpPOOpraHu3MaMmH. bakrepuu, KOTOpplE MOIYT paszjararb ILIACTHK.
Uccnenosatenbckas padoTa «BblieneHne MOJIOYHOKHUCIBIX OaKTepUi, HCCIEA0BaHUE X
AKTUBHOCTH.

Mukpoopranusmsl B arpoOHOTEXHOIOTUHU. ICKyCCTBEHHBIE aCCOLIMALIMK PACTEHUI
¢ MHKpoopranusmamu. MccnenoBatenbckas pabota «Bpiaenenne OakTepHil MoIe3HbIX
IUISL PACTEHUID.

3. Jykapuomuueckue opeanuzmvl 6 OUOMeEXHONO2UU (NecHegvle 2puUdbl,
opoxcicu, éooopocau) (12 wacos)

[1necHeBbIe rPUOBI MPOIYIIEHTH OMOJOTUYECKUA AKTUBHBIX BEIECTB.

OO0miast xapakTepucTUKa IPOXKEeH caxapoMuieToB. Mcropusi ucnosnb3oBaHUsS
JPOXOKEH B TPAAUIIMOHHON OMOTEXHOJIOTMHU. TEeXHOJIOTUN BUHOJEIUS U XJI€O0NeUeHMS,
CIIeMAIM3UPOBAHHBIC pachl Apoxcked. Merabonu3Mm Jpoxokeil. Peakius cnupToBOro
opoxenusi. Jlaboparopnas pabora «llogcuer kimerok npoxokel B kamepe [opseBay.
JlabopaTtopHasi pabota «OOHapy>XeHHE MPOTYKTOB CIHHUPTOBOTO OPOKEHHUS: ITHUIOBOTO
CupTa W YIJIEKUCIOTo ra3a». [lomydeHue BTOPUYHBIX METAOOJIUTOB B JIPOXKIKAX.
JIpoxoKu Kak MpOAYLIeHThI OUOTOIUINB. [1omydeHue 1eneBbIX 0EIKOB B IPOAKAX.

OCoOEHHOCTH BEreTaTUBHOTO U TOJIOBOTO PA3MHOXKEHUS Y APOXKKEH, 3HAUCHUE
U3YUYEHUs] MUTO3a W ILMUTOKWHE3a [JIsi ONTUMM3ALMHU TPOIECCOB KYJIHTUBUPOBAHUS
JPOOKEBBIX IITAMMOB, IOHUMAHUS PUYMH MATOTEHHOCTH JAPOXKKEH U TpUOOB, MOMCKa
MuieHed (QYHTUIUAOB UM pa3pabOTKU  HOBBIX  JICKAPCTBEHHBIX  IpENapaTosB.
JlaboparopHass pabora «HaOmromeHue  pa3sMHOXKEHHS  JPOAOKEBBIX  KIICTOKY.
[Ipaktuueckass pabora «llomydyenne TBopora m Kedupa Ha OCHOBE MOJOYHOKHCIBIX
Oakrepuit». Ilpaktuueckas pabora «OCHOBHBIE BUIBI KBaca U WX XapPaKTEPUCTHKA»
«JIpoAKu U MOJIOUHOKHCIIBbIE OaKTepuu, MPUMEHSeMbIC JJIsI MPOU3BOJICTBA KBacay.
[Ipaktuueckass pabora «CpaBHUTENBHBIA aHAIU3 PAa3BUTHUS JAPOXOIKEH B a’pOOHBIX U
aHa’pOoOHBIX  ycnoBusix». llpakTuueckas pabota «MeToabl OIIEHKH CBOMCTB



xJ1e0oneKapHbIX Apoxkeid. OCOOEHHOCTH NPUMEHEHUS! MPECCOBAHHBIX, CYLIEHBIX WU
MHCTAaHTHBIX JApoxokei». MccnenoBatensckas pabota «BnusHue GuU3MKO-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
0TX0J10B Mpou3BoACTB. CTouHble BOJbL. CXxembl OYUCTKU. BHOPHUIBTPHI, a’3poOTEeHKH,
METAaHTCHKH, OKCHUTEHKU. AKTHUBHBIM MJI M BXOJAAIIME B HET0 MHKPOOPTaHU3MBI.
Hcnonb3zoBaHue BOIOPOCIEH B OUUCTKE CTOUYHBIX BOJ. MccnenoBarenbekas padboTa
«Bmustaune pusnko-xummudeckux akropos Ha poct Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennas ungpopmauus (8 uacos)

HacneactBeHHOCTh U U3MEHYMBOCTH — OCHOBHBIE CBOMCTBA YKUBBIX OPTaHHU3MOB.
N3menunBocTh. Buasl u3mMenuuBocTh. IlpakTuueckass padora «MoaudukarmoHHas
W3MEHYHMBOCTh (JTUCTHS, HTOJIKH C OJTHOTO JIEPEBaA)».

['eH — wMaTepWambHBI HOCUTENh HACJICACTBEHHOCTH W HW3MEHUYHUBOCTH.
HyxnennoBbie kucioThl. Jlokanu3aius reHeTHYecKoro martepuaina B kietke. Jlenenue
kietok. Permmukanus JIHK. OcHoBHast JormMa MoJIeKYJISIpHOM Onooruu. TpaHCKpUIITHUS.
Tpancnauus. Mytaruu. [Ipaktudeckas padota «['eH — HHCTPYKIUS 1O COOpKE KIIETKU
(Ha Oucepe wim KoHCTpykTope)». Ilpaktudeckas pabora «Mytamusi Ha OyTepOpone
(J1r000¥ OOBEKT W3 MpeAblaylied padoThl, II€ MU3MEHEHHWE WHCTPYKLHUHU TMPUBENET K
W3MEHEHHIO BHEIIIHETO BUIa OOBEKTA)».

5. Bupyconocusa. (6 uacos)

[TonoxeHue BUPYCOB B CUCTEME OpraHM4ecKoro Mupa. CTpyKkTypa U XUMHYECKHM
cocraB BupycoB. Kiaccudukauus BBupycoB. Penpoaykuus BupycoB. IIpocmotp
JIOKyMEHTAJIBHOTO (PrJIbMa O BUpYcCax.

Bupycs - Bo30yautenu nadeximonHsix 6one3neit. OukoBupycol. bakrepuodaru:
CTpoeHHue, CBOWCTBa, mnpuMmeHeHue. [Ipaktuueckas paborta. «MeTom pasBeaCHUI
[Ipaktuueckas padora. « TurpoBanue 6akrepruodarony.

buonorunueckue MetToasl 60pLOBI ¢ BUpyCamu.

6. I'ennasn undsicenepus u ouomexnonozuu. (8 uacos)

OcHoBbI TeHHOW nH¥keHepuHu. Bektopa. Crenuduueckue dhepMeHTh OaKTepHid.
[IpakTtrueckass pabora «DHIOHYKJIE€a3bl PECTPUKIMU (paboTa C HYKICOTHIHBIMU
MOCJIe0BATEILHOCTSIMH Ha OymMare).

brorexHomorMM MPOAYKIMKM OEITKOB B OaKTEPHAIBHBIX KYJIbTypaX. JlocTrmkeHus
TeHHON WH)KEHEPHUH U OMOTEXHOJIOTHH.

CRISPR/Cas — cuctema aaanTUBHOTO HMMYHHTETa OakTepuid W apxei.



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

I'MO. Metoasl nonyuenust 'MO. Urpa-nuckyccus «Beidrpaii rpant Ha co3/1aHHE
I'MO».

7. Buomexnonozuu 6 scusommnosoocmee (8 uacoes)

JlomecTuKanys OCHOBHBIE JOMAIIIHUE KUBOTHBIE; COBPEMEHHBIE HKCIEPUMEHTAX
0 JOMECTHKAIIMU KUBOTHBIX (JIMCHUIA, HOPKA U JP. — SKCIIEPUMEHTHI HAYYHOU IIKOJIbI
akanemuka bensieBa). [luckyccus «JloMecTtukanusi, BCe JM PACTCHHUS U >KUBOTHBHIE,
KOTOPBIE JKUBYT PSAJIOM C YEJIOBEKOM WM OJOMAlIHUBAIOTCA? MOXKHO JM CUHUTaTh
TapakaHa OJIOMAIIIHEHHBIM >KUBOTHBIM?».

CoBpeMeHHbIE METO/Bl B KUBOTHOBOJICTBE: TpPAHCIUIAHTAIlUSA 3MOPUOHOB,
XUMEPHbIE  KUBOTHBIC, KJIOHMpoBaHue. [Ipaktuyeckas pabora «Metoauka
KJIOHUPOBaHUSI (MOJECIUPOBAaHUE HA OyMmare).

OcHOBHBIE 0OJIE3HH KUBOTHBIX M POJIb MATOTEHHBIX MHUKPOOPTaHU3MOB H
Mapa3uToOB B pa3BUTHM 3a00JIE€BAHUI JOMAITHUX dKUBOTHBIX U OCHOBHBIX Mepax OOpbObI
C HUMHU; POJIb MOJIE3HBIX MUKPOCUMOUOHTOB B OpraHu3Me KUBOTHBIX. [lomoxuTensHoe
1 1000YHOE (OTPUIIATENIBHOE) BO3/IEUCTBUY aHTUOMOTUKOB Ha OPTaHU3M B XO/1€ JICUCHUS
KUBOTHBIX; LEIM M 33Ja4d BETEPUHAPUU. BHOTEXHOJOTHsS KOPMOBBIX IpENapaToB.
[Ipaktuueckas pabora «CocraBiieHrue pallioHa MUTAHUS KUBOTHOTO, pacyeT PacxoJioB
Ha coaepkanue». MccienoBarenbckas pabora «OIleHKa KadecTBa MOJIOYHOU
IPOTYKIII.

8. Buomexnonozuu ¢ pacmenuesoocmee (10 uacos)

OcHoBHBIE MeTOnbl cenekuuu. [ ubpunmsanus. Popmbl oTOOpa. OCHOBHBIE
HaIlpaBJICHUS CEJIEKIMU: YIY4YlIEHUE YPOKalHOCTH, YCTOMUYUBOCTH K OMOTUYECKUM U
abuotnueckum (pakropam. [Ipaktuueckas padbora «BeipamnmBaem ropox. Kak nposectu
CKpEILLIUBAHUE Yy TOPOXaA».

OCHOBHBIE TOJXOJbI CEJICKIIMU U OMOTEXHOJIOTHMH KYJbTYPHBIX paCTCHUH,
['ubpuauzanus, otnaneHHas TUOPUAM3AIMA, HMCKYCCTBEHHBI OTOOp, TeTepo3MucC,
TpaHcopmalmsi, MyTareHe3, T€HeTUYeCKoe penakThupoBaHue). Vcrtopus cenexkunu B
Poccun n mupe, uctopust pasBUTHSL BAXKHEUIIIUX COPTOB KYJIbTYPHBIX PACTCHUM.

Kak yenoBek MoxeT MoaupUIMPOBaTh pacTeHus1? ['eHHas nHKeHepus: pacTeHUI:
YUro Takoe reHeTMYeCKas WHXKEHEpUs pacTeHul. TpaHCTeHHble pacTeHus. MeTonbl
nosyuenusi. OOpa3zoBaHue omyxoJiel y pacTeHuil. ArpobakTepuanbHas TpaHcpopManus:
Ti-TuTa3MHUIbI. I'ensr T-JIHK. Moseky s pHO-TEHETUYECKHUE MEXaHU3MbI
TpaHncopmarmu. ['eHeTtmueckoe pepakTupoBanue. CoBpeMEHHbIE MOAXOABI U
JOCTIDKEHUSI TEHETUYECKOTO peaKTUpOBaHUs pacTeHuid. [IpakTtudeckas pabora
«I"eHOMHBIE HOKHHIIBI (MoeupoBanue padoTel cucteMbl CRISP-Cas).

Ecte 1 xu3Hp B 1poOupke? bHOTEXHOJMOTHUS KYJIBTYPHBIX PpPACTEHHUU.



UccnepoBarenbckass pabotra «BbIpammBanue pacTteHuil B mpoOupke  (MOXKHO
BOCIIOJIB30BAaThCA PE3YyJIbTaTAMU MNPEABIAYIIUX JKCIEPUMEHTOB 10 COCTABIICHHUIO
MUTATEIbHBIX PACTBOPOB AJII PACTEHUN )».

Moayab «MoJsiekyjasipHble 0CHOBBI (Gu3no10oruu U gpapmakogorum» 9 kiaace
(68 uyacoB)

1. @usuonozuueckasn xumusn. (20 uacos)

Beenenue. buorennsie snementsl: opraHorensl: O, C, N, H. AxtuBnbie (popmbl
KHUCJIOPOJIA, UX MOJIYYEHHUE, HEUTPAITA3ALIUS.

MakpoaJIeMEeHTBI: TIPOIIEHT COJIEP)KaHUS B OpPTaHHW3ME, BBIMOJIHSEMass (DyHKIIHS,
comepkaHue B Tpomykrax nuTaHus. Ca2+ - cBs3pBarommue OCIKd, JCTOHHPOBAHUC
KaJbLKs, PETYJSLNS YPOBHS KalblMsl B OPraHU3ME: TOPMOHBI MTOYEK. Mg — CTpOeHHE
xJiopouiia, ero akTUBAIMS COTHEYHOU SHEPTUEH.

MUKpORJIEMEHTBI: B KaKHMX MOJIEKYJIaX COJEp’KaTcs, BBIMOJHsAEeMas (DyHKITHS,
coZepKaHue B NMPOAyKTax nurtaHus. IlociencTsus nepero3upoBKU MUKPOAJIEMEHTAMU.
Fe — ycBauBaeMble THUIBI COEIWHEHUH Keje3a. [ eMONpOTEHHBbI, T€MOIMaHUH,
mutoxpomel. CU — yCBOGHHWE W TPaAHCIIOPT MeAW. benku, coaepikame Meob.
[Taronornueckue cuHApoMbl MeHke 1 BuibcoHa, CBsI3aHHbIE ¢ META00JIM3MOM MEIN.

Tokcuunble 3neMeHThl llepuoanueckor CHCTEMBI I OpraHu3Ma. BrnusHue
HEJIOCTATKA MAaKpO U MUKPOAJIEMEHTOB HA KUBbIE OPTaHU3MBI.

UccnenoBarenbckass  pabora  «KomnuecTBeHHass ~ OIlEHKAa  COJIEPIKAHUS
MHUKPO3JIEMEHTOB WJIM BUTAMUHOB B MTUIIEBBIX MTPOIYKTAX)

Kupsi. 3a6oneBaHus yeaoBeKa, CBI3aHHBIE C HAPYIICHUSIMHU KUPOBOTO OOMEHa.
Jucnunuaemun.

VYrneroawl. 3abosieBaHUs YEOBEKA, CBA3AHHBIC C HAPYIICHUSMH YTJIEBOIHOTO
obmena. CaxapHbIii quader.

benku. Ctpoenue. 3aboneBanus 4eI0BEKa, CBI3aHHBIE C HAPYIICHUSIMU OEITKOBOTO
obmena. ®yukiuu 6eiakoB. epmentsl. Mexanusm aeiicTBus. Kimaccsl hepmMeHTaTUBHBIX
peakmuii. Kodepmenrtsl. Ilpaktuyeckoe 3anarue «KadecTBeHHbIE peaKIMud Ha
OpraHuveckue MoJiekysbel». [Ipaktuueckoe 3ansarue «JleHaTyparmusi  OEJIKOBY
[Ipaktnueckoe 3ausatue «M3ydeHne akTMUBHOCTU aMUJIa3bl».

BuTtamunsbl x)upopacTBopuMbIe, BojgopacTBopuMeble. [IpeBpaiiieHne BUTAMUHOB B
akTUBHBIE (HOPMBI KOPEPMEHTOB. ABUTAMHHO3BI.

OCHOBHBIE THUIIBI META0OJWYECKUX peakuil. buosHepreTnyeckue mpoIecCH.
I'makomm3. Hukn Kpebca. Ienp mepeHoca 31meKTpoHOB. OKHCICHUE KHUPHBIX KHCIIOT.
Karabamusm amuHokucnor. ['mokoHeorene3. CuHTE3 yIJIEBOJOB, OEIKOB, >KHUPOB.
Merabonutnueckue 3abosneBanms. Ilpaktmdeckoe 3aHsTHe «Pemenme 3amad  Ha
AHEPTreTUYECKUN 0OOMEHY.

Knerka. [Tousatue memOpanbl. @yHkuuu MemMOpaH. Byl TpaHcropTa B KJIETKY.



MeMOpanHbie OpraHoujpl. 3a0oJieBaHMsI CBSA3aHHBIE C HapylIeHHUEM paboThI
MEMOpaHHBIX OpraHesyi, OOJE3HH HAKOIUICHHs. THUIbl KOHTAKTOB MEXIY KIETKAMH.
3HaueHUE MEXKKJICTOUHOW KOMMYHHUKAIMU JJIsl 3J0pOBbs opraHusma. lIpaktudeckoe
3aHaTue «/nanus (kierouka Tpayoe)».

Anapo. VYpoBHM  ymakoBKM  XpoMaTHHA. XPOMOCOMHBIE  TEPPUTOPHUHU.
HememOpanHbie OpraHouabl.

2. Monexynapnas ouonozus. (20 uacos)

OCHOBHBIE BEXU Pa3BUTHSI MOJIEKYJISIPHON OMOJIOTUN.

HyxnennoBeie kucnoTel. OCHOBHBIE NPUHLMIIBI cTpoeHHUs. [IpakTuyeckas padora
«Boigenenue JIHK w3 Oanana». Ilpaktuueckas pabora «Mogens JIHK-opuramm.
[Ipaktuueckas pabora «Omnpenenenne kadectBa mnpenapatoB JIHK ¢ momoinsio
crekTpodoToMeTpun» (MpU HATUYUU 000PYIOBAHUS).

Marpuunbie cuHTe3bl. Permmkanuss — OCHOBa KIJIETOYHOTrO jAesieHud. [IpuHuumnbI
perukanuu. [Ipaktuueckas padbora «PernukaTuBHas MallvuHa (Urpa-IeMOHCTPALINS )».
[Ipaktruueckas padorta «I 1P (Monens ammmdukamus Ha Oymare)».

Mytanuu. Uto Bei3piBaeT nsMeHenus B crpoennun JHK. ITpunnune! penapanun.

Tpanckpunuus. [Ipaktudeckas padora «Cuna nmpomMoTopay.

['enernueckuii koa. Ilpaktuueckass paborta «PemeHue 3amady Ha T€HETUYECKHMA
ko Tpancismus. [IpakTudeckas padota « DonauHT OEITKOBY.

Opranuzaiusi reHoMa BUPYCOB IIpoTHBOBHpPYCHBIE CpPEACTBA, MEXAHU3MBI HX
NEUCTBUSL.

Opranuzanus reHoMa OakTepuit AHTHOaKTEepUaIbHbIE IIperaparsl.
Uccnenosarenbckas padbota «PacrpocTpaHeHne aHTUOMOTUKOPE3UCTEHTHBIX OaKTEPHii»

Oprannsanus TeHOMa 3yKapuoT ['eHomHOe pepaktupoBaHue. IIpakTnueckas
pabota «PaboTa B COBpPEMEHHBIX T'€HETHYECKUX 0a3ax maHHbIX. [IpoBemenue In silico
aHaJIM3a MOCIEN0BATEIIbHOCTEN TEHOBY.

3. @apmaxkonozus (28 uacos)

[Tonsarue o nexapctBax. [IpuHIUIIBI TOAXO0Aa K MOWCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CKpUHUHT U ero Metoisl. MccnenoBaTtenbekas padora « DKCIEPUMEHTHI 10
ONpEeIeJICHUI0 TOKCUYHOCTH BEMIECTB HA apTEMHUIUSIX).

[Tytu BBenenus JIC. @apMakOKMHETHKA JIEKAPCTBEHHBIX BellecTB. BcackiBanue
(abcopOrust) mekapcTB. OCHOBHBIE MEXaHU3MBI BCAChIBaHMS. TPaHCIIOPT JICKAPCTBEHHBIX
BewecTB. ['eHbl n 6enku nepBoit ¢aszsl Ouorpanchopmanuu. Iyt BeIBeAeHUS JIEKApCTB
U3 OpraHu3Ma. OKCKperus u dsauMuHanus. ['eHsl u  Oenku  BTOpou  (pasbl
ouotpanchopmanuu. dapmakoguHamuka. [maBHOe W MOOOYHOE, pPe30pOTUBHOE U
MECTHOE, MPSAMOE, HEMPAMOE U PEPIICKTOPHOE ICUCTBHE.

Buapl B3aumojeiictBus nekapcTB. CHHEPrU3M M aHTarOHU3M MPU COBMECTHOM



JEHCTBUN JIEKAPCTBEHHBIX BEILECTB, UX PA3HOBUIHOCTH.

TpancmeMOpaHHBI CUTHAIUHT. THUIBI KICTOYHBIX PELENTOpoB. MeMOpaHHBIE:
MOHHBIE KaHAJIbl, KaTAIUTUYECKHE U CoNpshKeHHbIE ¢ (G-OenkaMu; BHYTPHKJIETOUYHBIE:
UTOIUIa3MaTHYECKHUE U sIepHbIe. MEXaHU3MBbI JIUTaHI-PELENTOPHOTO B3aUMOICHCTBHS.
CenexTuBHOCTh (M30MPATENBHOCTh) JAEWUCTBUA, CBA3b «XUMHUYECKas CTPYKTypa —
(papmakosgoruuecKast akTUBHOCTb BEILIECTBY.

PapMaKOJIOTUYECKON MOAYJIALMN CHHANTUYECKOM XOJIMHEPIHMYECKOM NEpeaayd.
MornekynsipHbIif MeXaHuU3M JeHCTBUS U  (apMakoJIOTHUYECKUe CBOiicTBa M-
XOJIMHOOJIOKAaTOPOB, TaHTIHO0JIOKaTOPOB U Kypapenogo0OHbIX CPEACTB.
@apMaKoJIOTUYECKAasi ~ pEeryisiius  aKTUBHOCTH  aJpPEHEPrH4YecKOro  CHHarca.
APEHOMUMETHKH, aIpeHO0IOKAaTOPhI, CUMIATONUTHKU. [IpakTnueckas padota
«BnusHMe aipeHalivHa Ha cepJIeuHbIe COKpalleHus (IporpaMMHOE 00ECIIEUEHHUE)».

MounekyisipHast (apMakoJorus aHTUAJUIEPIUYECKUX CpEeACTB. | McTaMHUHOBBIE
pELEenTopbl: TUIBL, MOJIEKYJsipHas opraHuzauusa. CraOuiau3aTopsl MEMOpaH TYYHBIX
KJIETOK: MOJIEKYJISIPHBII MEXaHU3M JEHCTBUS, 0COOCHHOCTU KJIMHUYECKOTO MPUMEHEHHS,
TOYKH MPUIIOKEHHS] IEHCTBUSI HHTUHOUTOPOB JIMITUIHBIX MEHATOPOB.

MexaHn3M [IEeUCTBUA M NPUMEHEHUE MPENapaToB, CTUMYIUPYIOIIUX ITPOIECCHI
MMMYHHUTETA. DPapMaKOJOTHYECKass XapaKTEPUCTUKA HHTEPICUKWHOB: TIOJIyYEHUE,
MEXaHU3M JAeUcTBUs, puMeHeHre. OCHOBbI NaTO(GU3HOIOTUN OCTPO(Pa30BOr0 OTBETA,
Meuanys BocnajieHuss. MoJIeKyJIsIpHbIA MEXaHU3M IIPOTUBOBOCIIATIUTEIBHOIO JEHCTBUS
[JIFOKOKOPTUKOCTEPOUIOB,  HECTEPOUIHBIX  IPOTUBOBOCHAIUTEIBHBIX  CPEICTB.
[IpakTuueckas padora «I'ucTonOrnyecKkre npenaparbl UIMMYHHOU CHUCTEMBD.

[TonaTHE 0 HApKO3€ M HAPKO3HBIX Mpenaparax. KiaeTouHslld 1 HEPBHBIA HAPKO3.
@apMaKoJIOTUYECKAsT XAPAKTEPUCTUKA OTHAEIBHBIX TPYII HAPKO3HBIX CPENCTB.
[TocnenoBaTenbHOCTh NCUCTBUSI Ha HEHTpaIbHYIO cucTeMy. [IpakTudeckas padbora
«l'ucronornueckue npenapaTbl HEPBHOM CUCTEMBIY.

Oduznonornyeckuii coH; ¢as3pl cHa. Buael Hapymenwit cHa [lonstue o
MEIMKaMEHTO3HOM CHE U CHOTBOPHBIX Npernaparax (TMITHOTHKAX).

MoutekyiisipHbple  acrekTsl Houuuenuuu. OnuaTHele pEeuenTopbl, MX THIIBL.
DHkedanuHbl ¥ SHAOP(QUHBI - SHAOT€HHBIE JIMTaHAbl OMHMATHBIX PELETTOPOB.

AHTUNICUXOTHYECKOE JIeWCTBUE, BIMAHHE Ha (DPYHKIMIO SKCTpamupaMuIHON
CUCTEMBI, SMOLIMOHAIBHYIO cepy, PBOTHBIA LIEHTP, apTEepHAIbHOE JAaBJICHUE, LIEHTP
TepMOpEryJLUU. MoJIeKyJIsIpHbIE MEXAHU3MBbI IEUCTBUS HEUPOJIECNTUKOB, BIMSIHUE HA
no(aMHHOBBIE, CEPOTOHMHOBBIE, aJJPEHO- U TUCTAMUHOBBIE PEIIENTOPHI, UX ACHCTBHE Ha
KJIETOYHbIE MEMOpaHbl, Ha JEMOHHpPOBaHME TKAHEBBIX MOHOAMHUHOB. lloTeHiuman-
3aBUCUMbIE HATPUEBbIE KaHAIbI KAK MUIICHH JEHCTBUSA MECTHBIX aHECTETUKOB. CIIOCOOBI
MHTUOMPOBAHUS MOTEHIIMAT-3aBUCUMbIX HATPUEBBIX KAHATOB MECTHBIMU aHECTETUKAMH.
[TpakTnueckass pabora «Kapra »skcrpeccun J0(QamMHHOBBIX U CEPOTOHMHOBBIX
penenTopoB B Mo3re Malei». MccnenoBarensckas padora «[loBegeHueckue TecTbl Ha



peiokax Danio rario. Cserno-temHast kamepa». MccnenoBatenbckas —pabota
«IToBeneHueckne TecThl Ha ppiOKax Danio rario. OTkpsiToe nosne». McciaenoBaTenbekast
pabota «IToBeneH4yeckue TecThl Ha ppIOKax Danio rario. CraitHoe oBeIeHUEY .

MonyJb «MoJieKkyJasipHbIe 0CHOBBI cesieknum» 9 kiacc (68 yaca)
1. Monexynapuas ouonozus. (20 uacos)

OcCHOBHBIEC BEXU Pa3BUTHSI MOJIEKYJISIPHON OHOJIOTHH.

HyxnennoBsie kucinotbl. OCHOBHBIE MPUHIIMIIBI CTpoeHUs. [IpakTuyeckas pabora
«Beimenenne JIHK w3 Ganana». Ilpaktuueckas pabota «Mogenp JIHK-opurammy.
[Ipaktuueckas pabora «Ormpenenenue kadectBa mnpenapatoB JHK ¢ momoisio
crekTpodoToMeTpun» (MpU HATUYUU 000PYIOBAHUS).

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

Myrtaruu. YUto Be3bIBacT udmeHenus B crpoennu JJHK. [TpuHnmne! penapanyu.

Tpanckpunius. [Ipaktudeckas padbora «Cuina mpoMoTopay.

['enernueckuit koa. [lpaktuueckas pabora «PemieHue 3agad Ha TEHETHUUYECKHM
ko Tpancismus. [Ipaktudeckas padota « DonIuHT OEITKOBY.

Opranuzanusi reHoma BUPYCOB IIpOTHBOBUpYCHBIE CpENICTBA, MEXAHU3MbI HX
NEUCTBUSL.

Opranuzanus reHoMa OaxkTepuit AHTHOaKTEepUaIbHbIC IIperaparsl.
Uccnenosarenbckas padota «PacipocTpaneHrue aHTUOMOTUKOPE3UCTEHTHBIX OaKTEpUiD
Opranu3zaiusi reHoMa sykapuot ['eHoMHoe pefaktupoBanue. [Ipaktudeckas padbora
«Paborta B coBpeMeHHBIX TeHeTH4ecKuX 0azax nmaHHbIX. [IpoBenenue In silico ananmsa
MOCJIE0BATEIbHOCTEN TEHOBY.

2. Monexynapnoie ocnoewt zenemuxu (20 uacos)

[Ipenmer reHeruku. Kparkasgs HUcCTOpUsS  pa3BUTUS — MOPEACTABICHUA O
HAaCJIEICTBEHHOCTH.

OT reHa K Npu3HaKy: KaK pacKpacuth Kota. UYto Takoe npusHak? IlyTe oT reHa ao
npuszHaka. Myrtamuu. Asienu. ['eTepo3urorsl U TOMO3UTOTHL. JlOMUHAHTHBIE W
peueccuBHble aienu. PomeBas wurpa «Aiutenn». McciienoBaTenbCKAM  MPOEKT
MyTarennbie (GaKTOPBHI.

['ensI cTposT opranu3M. BkirroueHHe U BRIKIIOUCHHE O0JIBIIOro Habopa reHoB. Kak
KJIETKA TTOHUMAIOT, KaKWe TeHBI JOJDKHBI padotath. PoneBas urpa «Cynp0a KIeTKn».
I'enbi-nepexmtouarenu. [IpakTuueckoe 3a1anue « AJITOPUTMBI IJIs1 KIIETOKY.

JluckpeTHOEe HacleqOBaHWE MPU3HAKOB. 3aKOHbI MeHensd: OJAWH TeH - OJIMH
npu3Hak. Cxema cKpeluBaHus. 3aKOH €IWHO00pa3us THOPHUIOB MEPBOrO MOKOJICHHUS.
[IpakTuyeckoe 3amanne «EquHooOpasue mepBOTO MOKOJICHUS». 3aKOH pacIeIICHUs



IpU3HaKa BO BTOpOM IokojeHuu. [Ipaktnueckoe 3ananue «PacuiemieHne Bo BTOpOM
NOKOJICHUW». VccienoBaTenbCkuii MpOeKT «3aKkoHbl I'. MeHaerns B 9KCIIEpUMEHTE.

3akoHbl MeHJeNs: HECKOJIBKO T€HOB - HECKOJIBKO MPU3HAKOB. JIurnOpuaHoe
ckpemuBanue. HesaBucumoe pacxoxxaeHue xpomocoM. IIpaktuueckoe 3amaHue
«Pemertka Ilenneray. CuemieHHOEe Haclle10BaHNUE.

Bs3aumopeiictBue reHoB. AjulenbHOE MW HeayuenbHoe. [IpakThdeckoe 3aHsATHE
«B3aumonelicTBrs TeHOB (MOJEIMPOBAHUE CUHTE3a U TPAHCIIOPTA IUTMEHTA B KJIETKY )»

Omnpenenenune noina. Ilonossie xpomocomsl. Camiibl M camKku. Biusinue gaxtopos
OKpYXarolen cpeapl. XpoMOCOMHOE onpeneneHue mnoja. [loaoBele XpoOMOCOMBI.
IIpaktnueckoe 3amanue «HacnemoBanue, cuemeHHoe ¢ noiaom». IIpobinema
JOTIOJIHUTEIBHON X-XPOMOCOMBI Y KEHIIUH. TPEXIBETHBIE KOILIKH.

3. Monexynsapnoie ocnoswl cenexuyuu (28 uacos)

['ensl B nomyssAnusx: Benukoe pasHosecue. [omyisiusa. YacToTel BcTpeuaeMocTu
npu3Haka u amiens. YpaBHenue Xapau-BaiinOepra. [Ipaktuueckoe 3aganue «4acTtoTsl
ajuteneit, reHoTUNoB u  (eHotunoB». HMccienoBaTenbCKU MPOEKT «AHAIU3
T€HETUYECKON CTPYKTYpbI NOIYJISIUU (Ha OCHOBE 3aKOHa Xapau-Balinbepra)y.

[Tonynsitiuu MEHSIOTCA: YUCJIEHHOCTh, MUTpanusi U BeIOOp cymnpyra. DakTopsl,
KOTOpbI€ BBIBOAAT NOMYJSILMIO W3 paBHOBecus Xapau-BaiinOepra. YucieHHOCTH
nonynsiuu.  PoneBas wurpa «Oddext ocHoBarens». PomeBas wurpa  «Dddekr
OyTbuIOYHOTO TOpJbIKa». [peid renoB. Mytamuu. HecnyuaiiHoe cKpelivBaHHe.
N3onsauus.

[lonynauuu  MEHSIOTCS:  €CTECTBEHHbIM  oTOOp. MexaHu3sM  JelcTBUS
ecTecTBeHHOTO 0TOOpa. JIBMKynuit otobop. PoneBas urpa «EcrecTBeHHBINH OTOOPY.

MoaudukanroHHas U3MEHYUBOCTbD. Craructuueckue 0COOEHHOCTH
Moau(UKAIIMOHHON M3MeHUYnBOCTH. MccinenoBarenbckue padoTel «MoaudukanoHHast
M3MEHYMBOCTh PACTEHHI B IIPEAEiaxX Balllero MeCTa JKUTEIIbCTBAY.

HacnenoBaHne KOJMMYECTBEHHBIX NPU3HAKOB. KoIMYeCTBEHHbIE ITPU3HAKMU.
CpenoBast n”3MeHYUBOCTH npu3Haka. Koaddunment nacinenyemoctu npusHaka. OTBET Ha
oTO0op. Ilouck TE€HOB KOJWYECTBEHHBIX MPU3HAKOB. OIHOHYKICOTHIAHBIC BapUAHTHI
reHoB. JIHK-uumn. [TomHOTr€HOMHBIN aHAIU3 acCOUAIUM.

«OmMb1»y Han reHoMoM. [loctreHomHas 3pa. OOpaTHast reHeTuka. «OMHUKCHBICH
uccienoBanus. [Iporeom, meradbonom. [IpakTrdeckoe 3amanne « ATpOHOMBDY.

JlomecTuKalys W IEHTPhl T'eHETHYECKOTO pa3HooOpaszus. Iloucku pacreHuit ¢
«XOPOITUMUY» TPU3HAKAMHU IS 4esloBeKa. [leHTpbl TeHeTHuecKoro pa3HooOpasws.
Huxomait MiBanopuu BaBmiioB. Ceneknus. KoMOMHanMoHHass W THOPHIHAS CEICKIIHS.
I'erepo3uc. IlpakTtnueckoe 3amanue «l['OMOJOrMYECKHE PpsAbl  HACIEICTBEHHOMU
W3MEHUYUBOCTHY.

CoxpaHUTb U U3YUYUTh T€HBI, YTOOBI MEHTH Oyayiee. Kak nmpaBUIIbHO XpaHUTh



renbl.  Koyutekimy  TreHeTH4YecKuxX  pecypcoB  pacteHui. Ilpaktukym  w/umum
HCCIIEOBATEeIbCKUN MPOCKT «MeEToapl KyJIbTUBHPOBAHHS IN VIO 1 coxpaHeHHs
TEHETUYECKUX PECYPCOB PACTCHUM U JIJI1 YCKOPEHHOW CEJICKIINY.

['eHeTnueckue LEHTpHI B Halled cTpaHe. ['ne 3aHUMArOTCd TEHETUKOW U
TEHOMMKOW I HYK]I CEJIbCKOTO XO3SIMCTBA.



IINTAHUPYEMBIE PE3YJIBTATbBI
OCBOEHUS KYPCA BHEYPOUHOM JEATEJIBHOCTHU

3aHATHS B paMKax MpPOrpaMMbl HalpaBleHbl Ha OOECHEUYEHHE JOCTHIKECHUS
IIKOJbHUKAMH  CIEAYIOIIUX  JIMYHOCTHBIX, METANpPEIMETHBIX U  MNPEIMETHBIX
00pa3oBaTENbHBIX PE3YJIbTATOB.

JINYHOCTHBIE Pe3yJIbTATHI:

B cghepe epasicoanckoeo socnumanusi; TOTOBHOCTh K KOHCTPYKTUBHOMCOBMECTHOM
NEATEIbBHOCTH TP BBINOJHEHUH HCCICJOBAHUM U MPOEKTOB, CTPEMIICHHE K
B3aMMOITIOHMMAHUIO U B3aWMOIIOMOIIIH.

B cgpepe nampuomuueckozo eocnumanusi: OTHOUIEHUE K OMOJIOTHH KaK K BaXKHOU
COCTABJISIIOLIEH KYyJNbTYpbl, TOPAOCTh 3a BKJIAJ POCCHUUCKHX U COBETCKHUX YYEHBIX B
pa3BUTHE MUPOBON OMOJIOTUYECKON HAYKH.

B cgepe Oyxoeno-upaecmeennoco 6ocnumanus: TOTOBHOCTb  OIICGHHUBATH
NOBEJACHUE M IOCTYNKUA C TO3ULMU HPABCTBEHHBIX HOPM M HOPM 3KOJIOTMYECKOU
KyJbTYpPbl, TIOHUMAHUE 3HAYMMOCTH HPABCTBEHHOI'O ACIEKTa JAESITEIbHOCTH YEJIOBEKA B
MEIUIIMHE U ONOJIOTHH.

B cgepe scmemuueckoco eocnumanus TIOHAMAaHHE pOJIM  OHOJIOTHUH B
(GbOpMHUPOBAHUYU AICTETUUECKOUN KYJIBTYPbl JUMUHOCTH.

B cgepe @uzuueckoco eocnumanus, opmuposanus Kyaibmypvl 300p06bs U
IMOYUOHANLHO20 ON1a20NOAY4UA; OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0pPOBBIO U
YCTaHOBKA Ha 3/10pOBbIil 00pa3 Ku3HU (370pOBOE MUTAHUE, COOIOICHIE TUTHEHUYECKIX
MIpaBuJI U HOPM, COAJIAaHCUPOBAHHBIN PEKUM 3aHATHI U OTAbIXA, pEryJsipHas puznyeckas
AKTUBHOCTB); OCO3HAHUE MOCIEACTBUI U HEMPUATUE BPEIHBIX TPUBBIUEK (YHOTpeOIeHHE
aJIKOTOJIsl, HAapKOTUKOB, KypeHHWE) U UHBIX (opM Bpena s (U3HUECKOro H
MICUXUYECKOTO 370POBBS; COOJIOJEHUE MpaBUJl O€30MACHOCTH, B TOM YHCJIE HaBbIKU
0€30MMacHOro MOBEACHUS B MPUPOIAHON cpesie; c(hOPMUPOBAHHOCTh HaBbIKA pe(IeKCuH,
yhpaBjieHHUEe COOCTBEHHBIM 3MOILMOHAIILHBIM COCTOSIHUEM.

B cghepe mpyooeozo éocnumanus: akTUBHOE y4acTHE B PEIICHUH MPAKTUYECKUX
3a7a4 (B paMKax CEMbH, IIKOJbI, TOpPOjJia, Kpas) OHMOJIOTHYECKOM U HSKOJIOTHYECKOU
HaAINpaBJICHHOCTH, MHTEPEC K MPAKTHUYECKOMY H3YUYEHHUIO Mpodeccuil, CBSI3aHHBIX C
OMOJIOTHEH.

B cgepe skonocuueckoco Gocnumawnus: OpUEHTAlUsT Ha PUMEHEHUE
OMOJIOrMYECKUX 3HAHUH MPU PELICHUH 3a]1a4 B 00JIaCTH OKPY KaIOIeH cpeibl; 0CO3HAHNE
HKOJIOTMYECKUX MPOOJIeM U IMyTeH UX PelIeHUs]; TOTOBHOCTb K YYaCTUIO B TPAKTUUYECKON
NEeATENBbHOCTH 3KOJOTMYECKON HAIPABIEHHOCTH.

B cipepe nonumanus yennocmu Hayuno2o no3HaHus: OpUEHTAINS HACOBPEMEHHYIO
CUCTEMY HAy4YHBIX MPEJCTAaBICHUNH 00 OCHOBHBIX OHMOJOTMYECKHX 3aKOHOMEPHOCTSX,
B3aMMOCBS3SIX YEJIOBEKA C MPUPOAHON M COLMATIBHOM CpPENON;



NOHUMaHUE POJIU OMOJOTUYECKON HAyKu B (DPOPMUPOBAHMHU HAYYHOTO MUPOBO33PEHUS;
pa3BUTHE HAY4YHOU JII0OO3HATEIILHOCTH, MHTEpECca K OMOJOTUYECKONW HayKe, HABBIKOB
UCCIIEI0BATENBCKON JEATENBHOCTH.

B cgpepe aoanmayuu x usmeHAOWUMCA YCIOBUAM COYUATLHOU U NPUPOOHOU
cpeovl: aJieKBaTHas OICHKAa M3MEHSIOIIMXCA YCIOBUM; TMPUHATHE  PpELICHUs
(MHAMBUAYabHOE, B TPYMIE) B HM3MEHSIONIMXCS YCIOBUSX Ha OCHOBaHUM aHalM3a
Ouonoruyeckor HHPOpMalMKY; MIIAHUPOBAHUE  JCHCTBUUA B HOBOM  CHUTyallUH
Ha OCHOBAHWH 3HAHUH OMOJIOTUYECKUX 3aKOHOMEPHOCTEH.

MeTanpeameTHblie pe3yJbTAThI:

B cghepe osnaoenus ynusepcanbrvimu yueOHbIMU NO3HABAMENbHHIMU OCUCTNEUIMU.
ba3oBpie JOrmuecKue ACHCTBUS:
® BBISABIAT M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKK OHUOJOTHUYECKUX
00BEKTOB (SIBJIICHUI);

® YCTaHABIWBATHh CYIICCTBECHHBIA TMPHU3HAK KJIACCH(PUKAIMK OWOIOTHICCKUX
00BEKTOB (SIBJIICHHH, MPOIIECCOB), OCHOBAaHHUS JUIsi OOOOINEHUS U CpaBHEHUS,
KPUTEPHUH TIPOBOIUMOTO aHAJIHN3a;

e ¢ y4€éTOM NIPEIOKEHHON OMOJOTHYECKOM 3a/7a4M BBISBIISITh 3aKOHOMEPHOCTH H
MPOTHBOPEYHMS B pacCMaTpuBaeMbIX (akTax W HaOIMIOJACHUAK; TIpeaiaraTh
KPUTEPUH JIJIS1 BBISBJIICHUS 3aKOHOMEPHOCTEN U MIPOTUBOPECUHIA;

® BBIABIATh ASHUINTHI HHPOPMAIUH, MAHHBIX, HEOOXOAUMBIX I PEIICHUS
ITOCTABJICHHOM 3aJ1a4H;

® BBIABIATh TNPUINHHO-CICACTBEHHBIC CBS3M TPH HM3YYCHUH OHWOJIOTHYCCKUX
SIBJICHUM W TIPOILIECCOB; JCNaTh BBIBOABI C HCIOJB30BAHUEM JACAYKTHBHBIX M
WHIYKTUBHBIX YMO3aKIIFOUCHUH, YMO3aKIIOUEHUH TI0 aHAJIOTUH, (OPMYIUPOBAThH
TUNOTE3bI O B3aMMOCBSI3AX;

® CaMOCTOSITEILHO BBIOMpATh CHOCOO pelleHUs] y4eOHOM OMOJIOTMYEeCcCKOM 3ajaduu
(cpaBHHUBaATh HECKOJBKO BapMAHTOB PEIICHMS, BRIOUpATh HanuboIee MOAXOIAITHI
C Y4€TOM CaMOCTOSTEIIBHO BBIJICJICHHBIX KPUTEPHEB).

ba3oBble MccIe10BATENLCKUE IEHCTBHUSL:

® KCIIOJBH30BaTh BOMPOCHI KaK UCCIEA0BATEIILCKUN HHCTPYMEHT TTO3HAHUS;

e (opmynupoBaTh BONPOCH, (PUKCUPYIONIUE Pa3pblB MEXIy peaJbHBIM H
KENMAaTeIbHBIM  COCTOSIHUEM  CUTyallMM, OOBEKTa, H  CaMOCTOSTEIHHO
YCTaHABIIMBATh NCKOMOE U JTAHHOE;

e (QopmupoBaTh  TUNOTE3y 00  HMCTUHHOCTH  COOCTBEHHBIX  CYXICHUH,
apryMEHTHUPOBATh CBOIO MO3UITUIO, MHEHUE;

® T[IPOBOJIUTH IO CAMOCTOSATEIHLHO COCTABIEHHOMY IIaHy HAOJI0ICeHNUE, HECTIOKHBIH
OMOJIOTHYECKUI JKCIIEPUMEHT, HEOOJIBIIOE HCCIEIOBAaHUE MO YCTAaHOBIICHHUIO
0COOEHHOCTEH OMOIOrnYecKoro o0beKTa (TIporecca) H3y4eHus,

® TIPUYMHHO-CJCACTBEHHBIX CBSI3¢H W 3aBUCUMOCTEH OHMOJOTHYECKHX OOBEKTOB
MEK]ly COOOM;



OLICHMBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OpPMALIMIO, MOIYUYEHHYIO B
X0JI€ HaOIIOICHUS U KCIICPUMEHTA;

CaMOCTOATENbHO (OPMYTUPOBATH O0OOIIEHUST W BBIBOABI IO pe3yJibTaTaM
MPOBEIEHHOTO HAOJIONCHUS, IKCIEPUMEHTA, BIAJAETh MHCTPYMEHTAMH OIICHKU
JIOCTOBEPHOCTH MOJYYEHHBIX BHIBOJIOB 1 0000IICHUM;

IPOTrHO3UPOBATh BO3MOKHOE JalibHENIIIee pa3BUTHE OUOJIOTHYECKUX MPOIIECCOB U
UX TIOCNEJCTBUS B aHAJIOTHYHBIX WM CXOJHBIX CUTYyaIUsiX, a TaKXKe BBIJBUTATh
MPEANOI0XKEHUs 00 UX PAa3BUTUU B HOBBIX YCIOBHSIX U KOHTEKCTAX.

Pabora ¢ nuadopmaimei:

OPUMEHSThH Pa3IMYHbIe METO/bl, HHCTPYMEHTHI U 3alPOChI IIPH MTOUCKE U 0TOOpE
Owonornyecko HWHQPOPMAIMA WJIM JAaHHBIX U3 MCTOYHUKOB C YyYETOM
PEAJIOKEHHON yueOHOM OMOIOrH4YecKoi 3a1auu;

BBIOMpaTh,  aHAIM3UPOBATh, CUCTEMATH3UPOBATb U  HUHTEPIPETUPOBATH
OMOJIOTUYECKYI0 HH(POPMAITUIO PA3TUYHBIX BUJOB U (POPM MIPEICTABIICHNUS,
HaXOJUTh CXOAHBIC apTYMEHTHI (ITOTBEPKIAIOIINE WU OMPOBEPTatOIre OJIHY U
Ty K€ UJICI0, BEPCUIO) B PA3TUYHBIX HHPOPMAIMOHHBIX UCTOUYHUKAX;
CaMOCTOSTENIbHO BBIOMPATh ONTUMAJIbHYI0 (OpMY MpeICTaBIeHUs HHMOPMAITUH U
WLUTIOCTPUPOBATH PEMIAEMBIE 3a]Ja4M HECIIOKHBIMH CXEMaMH, TUarpaMMaMu, HHON
rpa@uKoi 1 UX KOMOMHAIIUAMY,

OIICHUBATh HAAEKHOCTh OMOJIOTMYECKOW HWH(OpMAIUU 1O  KPUTEPUSIM,
MPEJIOKEHHBIM YUUTEJIEM WM C(POPMYITUPOBAHHBIM CAMOCTOSTEIHHO;
3allOMHMHATh U CUCTEMATU3UPOBATH OMOJIOTUYECKYIO HH(DOpMAITHIO.

B cgepe osraoenus ynusepcanvhvimu yueOHbIMU KOMMYHUKAMUBHBIMU OelCMEUIMU
Oo6mienue:

BOCIIPUHUMATh U (POPMYJIUPOBATH CY>KJICHUSI, BEIpaXKaTh SMOIIUU B MPOIECCE
BBITIOJIHEHUS MMPAKTUYECKHUX U JTa0OpaTOpPHBIX PaboT;

BBIPAKATh ce0s1 (CBOIO TOUKY 3pEHUSI) B YCTHBIX U MMCbMEHHBIX TEKCTaX;
pacno3HaBaTh HeBepOaJbHbIE CpEACTBA OOIIEHMS, TIOHMMATh 3HAYECHHE
COIIMAJIbHBIX 3HAKOB, 3HATh W PACMO3HABATHh MPEANOCHUIKA KOH(IMKTHBIX
CUTYaIlMi U cMATYaTh KOH(MIIUKTHI, BECTH TICPETOBOPHI;

MOHUMATh HAMEPEHHsI JIPYTUX, TMPOSIBISITh YBAKUTEILHOE OTHOIICHUE K
co0eceTHUKY U B KOPPEKTHOU popme hopMyIupoBaTh CBOU BO3PAKEHUS;

B XOJI¢ IMaiora U/Win TUCKYCCHUH 3a1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYKIaeMOM
OMONIOTUYECKOW TEeMbl M BBICKA3bIBaTh WJCH, HAICJICHHBIC Ha PEIICHUE
OMOJIOTHYECKOM 3a7a4M U MOJJep KaHue 0J1aroxeaaTeIbHOCTH OOIICHHUS;
COTIOCTaBIIATh CBOM CYXKICHUS C CYXJACHHUSMHU JPYTUX YYACTHUKOB JHANOra,
0OHapy>KMBaTh PA3JIUYMS U CXOJICTBO MMO3UITUH;

nyOJMYHO NPEICTaBIATh PE3YyJIbTAThl BBINOJIHEHHOTO OMOJIOTMYECKOrO OIbITa
(3KCcTIepUMEHTa, UCCIE0BaHUs, IPOEKTA);



® CaMOCTOSITEBHO BBIOUPATh (DOPMAT BBICTYIUUICHHUS C YUETOM 3a/1a4 IIPE3CHTAIUN U
OCOOCHHOCTEM ayJAUTOPUU M B COOTBETCTBUU C HUM COCTaBJISITh YCTHBIE U
MACHbMEHHBIE TEKCTHI C UCIIOJIb30BAHMEM WILTIOCTPATUBHBIX MATEPUATIOB.

CoBMecTHas 1ATEIHHOCTD (COTPYAHHYECTBO):

® [IOHMMaTh M WCIOJL30BATh NPEUMYIIECTBA KOMAHIHOW WM WHIUBUIYaJTbHOU
paboThI TIpH pEIICHUU KOHKPETHON OMOJIOTHYECKOW MpOoOJIeMbl, 000CHOBHIBATH
HEOOXOJIUMOCTh MPUMEHEHHUSI TPYIIOBBIX (HOPM B3aUMOJICUCTBUSA MPHU PEIICHUN
MIOCTaBJICHHON y4eOHOM 3a1auu;

® [PUHUMATH 11€JIb COBMECTHOM JIEITEIHbHOCTH, KOJUIEKTUBHO CTPOUTH JACUCTBUS TIO
e€ JMOCTHKEHHUIO: pacIpeieisaTh POJIH, JOTrOBApUBATHCS, OOCYXKJaTh IPOIECC U
pe3yiabTaT COBMECTHON PabOTHI;

e yMeTh 0000IaTh MHEHHUS HECKOJBKHMX JIIOJICH, TPOSBIATE T'OTOBHOCTH
PYKOBOJUTD, BBIOJIHATH MOPYUYCHUS, TOTUUHSITHCS,

® IUTAHUPOBATH OPTAHMU3AIMIO COBMECTHOW pabOThI, OMPEAENsATh CBOIO POJb (C
y4€TOM TPEANOYTEHUH U BO3MOXKHOCTEM BCEX YYACTHHUKOB B3aUMOJICUCTBHS),
pacmpeneniaTh 3a7adud MEXJy WICHAMH KOMAaHbl, y4acTBOBaTh B T'PYIIOBBIX
dbopmax paboThl (00CYXI€HUSI, OOMEH MHEHUSMH, MO3TOBBIC IITYPMbI U UHBIE);

® BBIMIOJIHATH CBOIO YaCTh PaOOTHI, IOCTUTATh KAUECTBEHHOTO PE3yJIbTaTa 10 CBOEMY
HaIPaBJICHUIO U KOOPAUHUPOBATH CBOU JACHCTBUS C IPYTUMH YJICHAMHU KOMaH/IbI;

® OIICHMBAaTh KAa4yeCTBO CBOEr0 BKJIAga B OOMUN MPOAYKT TIO KPUTEPHSM,
CaMOCTOSATENbHO  CHOPMYJTUPOBAHHBIM  YYaCTHUKaMHU  B3aUMOJICHCTBUS;
CpPaBHUBATH PE3YJIBTATHI C HCXOAHOW 3a/1aueii U BKJIQJ Ka)K0TO YjeHa KOMaH/IbI B
JTOCTIDKCHHUE PEe3yJIbTaTOB, pa3leisaTh c]epy OTBETCTBEHHOCTH W IIPOSBIISTH
TOTOBHOCTbH K MPEJIOCTABICHUIO OTUYETA MTepe] TPYIINON;

® OBJAJCTh CHUCTEMON YHUBEPCATbHBIX KOMMYHHUKATHUBHBIX JCHCTBUH, KOTOpas
obecrieunBaeT CHOPMHUPOBAHHOCTh COLMAIBHBIX HABBHIKOB U AMOIMOHAIBHOTO
WHTEJUICKTA IKOJEHUKOB.

B ciepe oenadenus yrusepcanvuvimMu y4eOHbIMU PeYIAMUBHLIMU OCUCTNGUSMIL:
CaMoOpranu3aliys:

® BBIIBIIATH HpO6HeMI)I sl pCHICHUA B JKU3HCHHBIX H y‘—Ie6HI)IX CuTyanusix,
HCIIOJIb3YA OMoJIOrnYecKue 3HAaHUA,

® OpPUEHTHPOBATHCS B PANIMYHBIX MOAXO0AAX MPUHSITHS PEelIeHUH (MHANBUAYATbHOE,
NPUHATHE PELIEHUS B IPYIIE, MIPUHATHE PEIICHUN TpyNIoN);

® CaMOCTOSITENIbHO COCTAaBJISATh aNTOPUTM pEIICHWS 3aJadd (MU €ro 4acTh),
BbIOMpaTh CMOCOO pelieHus yduyeOHONW OWOoNOrMyeckoil 3aaauu ¢ yuyé€ToMm
UMEIOLIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh
IIpejiaracMble BapUaHThl PELICHUN;

® COCTaBJIAAITh IUIaH JAeWCTBHI (IUIaH peanu3alid HaMEYEHHOTO alropuTMa
pEIIeHNs), KOPPEKTHUPOBATh MPEIJIOKECHHBIH aNroOpuTM C YYETOM TOTYUYEHUS
HOBBIX OMOJIOTUYECKUX 3HAHUM 00 N3y4aeMOM OHOJIOTHYECKOM OOBEKTE;

e JenaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.



CaMOKOHTPOJIb (pedekcust):

BJIQ/IETh CIOCOOAMM CAMOKOHTPOJISl, CAMOMOTHUBALIMU U pedIIeKCHH;

JaBaTh aJCKBATHYIO OLEHKY CUTYAallMH U MIPEeJIaraTh IUIaH €€ N3MECHEHUS;
YUHUTBIBATh KOHTEKCT U NPEABUIETH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH
pelieHnn y4eOHOM OMOJIOTWYECKOW 3ajJadyd, aJanTUpPOBaTh pEIIEHHE K
MEHSIOLIUMCS 00CTOATENbCTBAM;

OOBSACHATh NPUYMUHBI JOCTHKEHUS (HETOCTUIKEHUS) PE3YJIbTATOB JIESITEIILHOCTH,
JaBaTh OLIEHKY IPHUOOPETEHHOMY OIBITY, YMETh HAaxXOJIUTh IIO3UTHBHOE B
MPOU3O0IIEAIIEN CUTYAlNH,

BHOCUTb KOPPEKTHBBI B JESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB,
M3MEHUBIIUXCS CUTYallMid, YCTAHOBJIEHHBIX OIIUOOK, BOZHUKIIUX TPYJHOCTEH;
OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEJIH U YCIOBHSM.

OMOIMOHAJILHBIA MHTEIIEKT:

pasznuyaTh, Ha3bIBATh M YINPABIATH COOCTBEHHBIMU SMOLMSMU M 3MOLHUSIMHU
APYTHX,

BBISIBIISITD U AHAIM3UPOBATH TPUYHMHBI YMOILINIA;

CTaBUTh c€0s1 HA MECTO JAPYTOro YeJIOBeKa, IOHUMAaTh MOTUBbI U HAMEPEHHUS
ApYyToro;

PEryJIUpoBaTh CIOCOO BHIPAKEHUS IMOLIUH.

[IpunsiTue ceds u Ipyrux;

OCO3HaHHO OTHOCHUTBCSI K IPYTOMY YEJIOBEKY, €T0 MHEHHUIO;

npU3HaBaTh CBOE MPaBO Ha OMIMOKY M TaKOe K€ MpaBo APYyToro;

OTKpPBITOCTh ce0€ U APYTHM;

OCO3HaBaTh HEBO3MOXXHOCTb KOHTPOJMPOBATh BCE BOKPYT;

OBJIAJIETh CUCTEMOM YHUBEPCAbHBIX YYEOHBIX PErYJIATUBHBIX ICUCTBUI, KOTOpas
oOecrieynBaeT (POPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSSA
MO3ULUS JIMYHOCTH), W >KM3HEHHBIX HABBIKOB JIMYHOCTH (ympaBiieHUus coOoid,
CaMOJIMCLMIUINHBI, YCTOMYUBOIO MOBEICHHUS).

IIpeaMeTHBIE Pe3yabTATHI OCBOCHUS MPOTPAMMBI
B no3naBatenpHOM (MHTEIUIEKTYaIbHOM) chepe:

— MpUOOpETEHHE OMbITa UCIOJIB30BaHUS METOJ0B OMOJOTHYECKON HAYKH C ILIENbIO

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

IMPOBCACHUC HCCIOXKHBIX OMOJIOTMYECKUX ONBITOB M OKCIICPUMCHTOB, B TOM YHCJIC C

MCII0JIb30BAaHUEM aHAJIOTOBBIX M IU(PPOBBIX OMOJOTUYECKUX MPUOOPOB U HHCTPYMEHTOB;

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

JIPYTUX YU4EOHBIX TTpeaAMeTOB ((hU3UKH, XUMUHU, Teorpadun, UICTOPUH, OOIIICCTBO3HAHUS U

T. 1.);



— (opmupoBanue yMeHuUil pemiath yueOHbIe 3a/1aud OMOJOTUYECKOTO COIepKaHus,
BBIABJISITh ~ NPUYUMHHO-CJICACTBEHHbIE  CBSI3M,  MPOBOJAUTH  KA4YeCTBEHHbICE U
KOJIMYECTBEHHBIEC PACUETHI, JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJyYEHHBIX PE3yJIbTaTOB;

— (opmupoBaHue yMEHHS IUJIAHUPOBATH YUECOHOE HMCCICIOBAHUE WM MPOCKTHYIO
paboTy C y4eTOM MOCTaBICHHOU 1eNn: (POopMyIUpPOBaTH MPOOIEMY, TUIIOTE3Y U CTABUTh
3a/lauyd MCCJICIOBAHWs, BBHIOMPATH AJCKBAaTHO ITOCTABJICHHOW IIETM METOJbI, JeNaTh
BBIBO/IBI 10 PE3YJIbTaTaM UCCJIEAOBAHUS UM MTPOEKTHOU JEATEIbHOCTH;

— (¢dopmHupoBaHHE  HWHTEpeca K  YIIyOJCHWIO  OMOJOTUYECKMX  3HAHUHU
(mpenmpodubHas TOATOTOBKA M TIpo(deccruoHaabHas OPUEHTAINSI) U BIOOPY OHOJI0THH
Kak Tpo(HIIBLHOTO MIpeAMETa Ha CTYIICHN CPETHETO TIOJTHOTO 00pa30BaHus JIjIs Oy Iymien
podeCCUOHAIBHOM  JIEATEIbHOCTH, B O0JacTH OWOJIOTMH, MEIUIMHBI, 3KOJIOTHUH,
MICUXOJIOTUHU, BETEPUHAPHH, CEIbCKOTO XO34ICTBA;

— BJQJICHUE HaBbIKaMU paboThl ¢ uHGOpPMALUEN  E€CTECTBEHHO-HAYYHOI'O
coJiepKaHusl, MPEACTABICHHONW B pa3HON (opme (B BUIE TEKCTa, TAOJUYHBIX JAHHBIX,
cxeM, rpaduKoB, AWarpaMMm, MoOJeNel, H300paKeHUN), KPUTHYECKOrO aHalu3a
MH(pOpMAIUU U OLICHKH €€ JIOCTOBEPHOCTH;

— YMEHHME MHTErpUpPOBATh OMOJOTUYECKHE 3HAHUS CO 3HAHUSMHU APYTUX YUEOHBIX
MIPEMETOB; UHTEPEC K YIIyOJCeHUIO OMOJIOTHYECKUX 3HAHUM M BBHIOOPY OMOJIOTHU Kak
npodUIBLHOTO TMpEeaMeTa Ha YPOBHE CpefHero ooOiiero oOpa3zoBaHus sl Oymyuien
npoeCCUOHAIILHON  JICSITEIBHOCTH B 00JIacTM OHMOJIOTMHM, MEIUIIMHBI, SKOJIOTHH,
BETEpUHAPUH, CEJIBCKOIO0 XO35MCTBA, NUIIEBOM IMPOMBIIUIEHHOCTH, IICUXOJIOTHH,
UCKYCCTBA, CIIOPTa - UMETh YETKHE MPEACTABICHUS O MAaTEPUATIMCTHYECKON CYIIHOCTH
T€HOMOB YKHBBIX OPTaHU3MOB M PETYJIAINIO UX PAaOOTHI;

— 3HAHWE OCHOBHBIX (DAKTOPOB OKPYKAIOMICH Cpe/bl, BIUSIOMIMX Ha Pa3BUTHE U
CYIIECTBOBAHME KUBBIX OPTaHU3MOB, alanTalluii K akTopaM OKpYKaroIle Cpeibl;

— 3HaHWE OCHOBHBIX MOAXOJ0B OMOTEXHOJIOTUH, UCTIOIB30BAHMS €€ TOCTIKCHHUM B
COBPEMEHHOM KM3HU YEJIOBEKA, OCOOCHHOCTU HCIOIb30BAHUS KUBBIX OPraHU3MOB JJIsI
POU3BOJICTBEHHBIX HYX]] YEJIOBEKA;

— 3HAHWE OCHOBHBIX IMOJXOJI0B CEICKIIMU U OMOTEXHOJOTUH KYJIbTYPHBIX PACTEHUH,
XapakTepu30BaTh TCHETUYECKHM  MOAU(MUIIMPOBAHHBIE  PACTCHHS,  OINEPUPOBATH
MOHSATUSMU, THOpUAM3ALUS, OTHAJCHHAs THOPUIU3AINS, WCKYCCTBEHHBIH OTOOD,
reTepo3uc, TpanchopMaIrsi, MyTareHe3, TCHETHUYECKOE PEAAKTUPOBAHUE;

— TOHMMAaHUE  MOJICKYJISIPHBIX  MEXaHM3MOB  peaiM3allid  HacCJIEACTBEHHOU
uH(opMaIK ¥ yMEHHE CBOOOTHO OTIEPUPOBATH OCHOBHBIMU IMOHSITUSIMU MOJIEKYJIIPHON
OMOJIOTHY U €€ COBPEMEHHBIX HAMPABIEHUN — I€HOMUKH, METar€eHOMHKH, IPOTEOMUKH;

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



— (opmMupoBaHuEe yMEHUS WCIIONIB30BATH MOHATUWHBIN anmapaT ¥ CUMBOJIMYECKUI
A3bIK TE€HETHKH, T'PAMOTHOE NPHUMEHECHHE HAyYHbIX TEPMHUHOB, IOHSTHH, TEOPHIA,
3aKOHOB ISl OOBSICHEHUS HaO0/laeMbIX OHOJIOTMUECKUX OOBEKTOB, SIBICHUU W
IPOLIECCOB, TTO3BOJISIONIUX 3AT0KUTh (yHAAMEHT HAYYHOTO MUPOBO33PEHHUSI.

B 1ieHHOCTHO-OpUEHTalMOHHOU cdepe:
— 3HaHWEe, YTO TNPUMEHCHHE COBPEMCHHBIX TEXHOJOTHH MOJCKYJSIPHONH OHOIOTHH
MO3BOJIICT YCIEIIHO pelIaTh TaKue 3JI000AHEBHBIE MPOOJIEeMBI, KaK OXpaHa

0pr>1<a10mel71 Ccpeabl, COXpaHCHUC 310POBbs YCIIOBCKA, KOHTPOJIb U BOCCTAHOBJICHHUC
9KOCHUCTECM.



TEMATHYECKOE IINTAHUPOBAHUE

Moayab «Kak ;KUBOTHbIE U PACTEHHUS MPHUCIOCAOIUBAOTCI» (IBOJTIONMOHHAS
3Ko0J0rHs) 5-6 Kiaccol (34 yaca)

MOPGhOIOTHYECKUX U
(U3HOJOTMYCCKUX aTaNTaAIIHH.
[Touemy opraHu3MbI He
CTaHOBSATCS OCCKOHECYHO
OOJIBIIMMH, MAJICHEKAMU,
BCCSITHBIM.

TeMbl OcHOBHOE coepkaHue JlesiTeJIbHOCTD
IKOJbHIUKOB
1. M1 uccaexyem CBoiicTBa U CTPOEHUE KUBBIX Hccnenosarensckue
JKMBbI¢ 00bEKTHI OpraHu3MOB (CTPOEHHUE KIIETKH). | paboThl «Bce nu (CHHUIIBL,
(6 9) Bun, ocobp — opranusm kak Ooenku, Oepe3bl © T.J.)
equHas cucTeMa. AmanTanun OJIMHAKOBBIC?
(mpucnocobnenus). [lousarue DOoTOKBECTY.
roMeocTasa KuBoro opranusma. | [Ipakruueckas pabota
Crioco0bl ero nogaepKaHusl. «Cocrasnsiem KHUTY
Orpannuenus PEKOPAOB  pACTEHHH U

JKUBOTHBIX HAIIICTO Kpas».

2. Bausinue
OKpYXKaKoLIeH
cpelbl HA JKUBbBIE
opranu3msbl (12 u)

@DaKTOpPBI OKPYKAIOIIEH CPEIbI
(abmoTrueckre, OMOTHYECKHE,
aHTpornore’ssie). [Ipumepsr
abMoTHyeckux (hakTopoB,
OKa3bIBAIOIINX OCHOBHOE
BIIUSTHUC HA )KU3HEIEATESILHOCTD
KUBBIX OPTaHU3MOB:
TeMITepaTypa, CBET, BIAKHOCTb.
OCHOBHbBIE 3aKOHOMEPHOCTHU
IIPUCITOCOOJICHUS KUBBIX
OpraHu3MOB K a0OMOTHYECKUM
dakTopam. [IpucnocobaeHus K
OCHOBHBIM a0MOTHYECKUM
dakTopam: Temmneparypa,
BJIQ)KHOCTH U CBET.

[IpakTrueckoe 3aHsTue
«IBeT u Temno» (KyOuku
JbJia B3BECUTb, MOJOKUTh
B yamiku [letpu Ha
Pa3HOLBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTD
3aHOBO — KTO OBICTpee
pacrasi).

[IpakTrueckoe 3aHsTue
«YTo pacTtBOpsIETCS B
BOJIE» (IKCIIEPUMEHT
«Kuxuit mom»).
[IpakTHueckoe 3aHATHE
«Jlnddy3us BemecTs B
BOJIe (pacTBOPHI)»,
«JIBEeHME pacTBOPOB IO
LBETKY».

[IpakTHueckoe 3aHaTue
«JIen mimaBaet B BOE
(aiicOepru, 3amep3aHue
BOJIOEMOB)».
[IpakTHueckoe 3aHsTHE
«Jlen npu 3amep3aHuu




pacumpsieTcs»
(pa3pylilieHre KaMHs
(mouBoOOpazoBaHue),
3aMep3aHUe KIIETOK).
[IpakTueckoe 3ansaTue
«ly6ay (KyOuKu Japaa
3aBEPHYThH B pa3HbIN
MaTepual, B3BECUTD).
[IpakTuueckoe 3ansTue
«ITurmMeHTb» (MOKHO
pa3lieIuTh Ha BaTMaHe
KpacuTeIu U3
(daomacTepoBy.
[IpakTueckoe 3aHsTHE
«Kax )KUBOTHBIE TIJTABAIOT
B BOJIe» (DKCIIEPUMEHT ¢
MTATICTKOM ).
Uccnenosarensckue
pabots! «BnusiHue cBera
(Temuia, BIaXXHOCTH,
COCTaBa MOYBbI) HA
pacTEeHHs B €CTECTBEHHBIX
WJIU UCKYCCTBEHHBIX
YCHOBUSX» (HA TOCTYITHOM
Marepuare).

3. B3zaumopgeiictBust
KMBbIX OPraHU3MOB
(4 9)

buotnueckue paxTopsr.
3aKOHOMEPHOCTH Pa3BUTHS
MEXBUTOBBIX
B3aUMOOTHOIIIEHUN.
KosBomtonus (XUIIHUK-KEePTBa;
HapasuT-X035IMH) DBOJIOIHUS
CTpateruii JOOBIBAHUS TTHTITH.
CommansHocTh. Bunpl-
BceneHInl. [lepedeHn pacTeHmiA-
BpEIUTENEH.

HccaenoBaTenbckas
pabota «HabOmronenus 3a
B3aMMOOTHOIICHUSIMH
YKUBOTHBIX TIPU
TOOBIBAHUH ITHIIH
(KOpMYIIKH ISl TITHLL, J1JIST
TOPOJICKUX UIIA CEITbCKUX
YKUBOTHBIX). Bel-
KamephD».
Hccaenosarenbckas
pabota
«PacnpocTpanenue
BUJIOB-CUHAHTPOIIOB B
HaIlleyl MECTHOCTH




4. Yes10BeK B KU3HU
pacTeHuu u
KUBOTHBIX? (6 1)

AHTponoreHHsie (haKTOpHI.
[IpaBaa nu, 4TO MEPBOOBITHHIE
JFOJ KWJIA B TADMOHHH C
npupoaoii. OJoMaIHuBaHUE U
MPUPYUYEHUE )KUBOTHBIX U
pacTeHuii. 3aueM crnacatb
BBIMHPAIOLLUE BUJIbI, KaK 3TO
nenatb. KynbTypHble pacTeHUs U
ux qukue npeaku. [ouemy
BaXKHO UX COXPaHSITh.
Pa3nooOpa3ue KynbTypHBIX
pacTeHU U UX 3HAYCHUE B
KU3HH yesoBeka. KpacHas kaHura
Bawei Teppuropun. Ocodo
OXpaHsieMbI€ TEPPUTOPUH,
3anoBeTHUKU Poccun u Mupa.

[TpakTudeckas pabota
«PazHooOpasue
KyJIbTYPHBIX PACTCHHI B
BaIlleM PETHOHEY.
HccnemoBaTenbekast
pabota «Brnusiaue
AHTPOTIOTEHHBIX (PAKTOPOB
Ha pa3BUTHE PACTECHUU B
ropo/ie/HaCeIICHHOM
ITYHKTEY.
DKCKypCHs/TIpaKTHYECKast
pabota «OOIIT B Bamem
pETHOHE — YHUKAIIbHBIC
O0OBEKTHI TPUPOIBI».

5. OkoJI0orNUecKUe
Huu (6 4)

buocdepa — ogna us3
BaKHEUIITUX 000JI04EK 3eMIIH.
UTto Takoe «3KOJIOTUYECKHE
HUIIN» U KaK OHH
dbopmupytorca? GopMupoBaHue
3HaHUU 110 OMOpa3HOOOPaA3HI0
KU3HEHHBIX (QOPM,
MTOBECHUYCCKUX
IPUCIIOCOOJICHH,
MOAU(PUKALUOHHAS
U3MEHYUBOCTH (Ha 0a30BOM
ypoBHe). PacTutenbHbie
COOOIIIeCTBA M UX THIIBI.
PazButne u cMeHbI
PACTUTEIBHBIX COOOIIECTB.

HccnenoBarenbckue
paboThl «DKOIOTUUECKHUE
HUIIN BOKPYT TEOS —
onucanue pakTopoB
OKPY>KaIOIIEeH Cpe/Ibl».
HccnenoBarenbckue
paboThI
«DEHOJIOTUYECKHUE
HAOIIOICHUS.

Moayab «OCHOBBI pac

TeHHeBOACTBa» 7-8 Ki1acchl (68 yacoB)

TeMmbl

OcHoBHOe coepkaHue

JlesiTeJIbHOCTD
MIKOJbHUKOB

Tema 1. BBegenue B
PacTeHNeBOACTBO

24)

Yro-Takoe pacCTeHUEBOACTBO:
OCHOBHBIE (haKTOPBI
BBIpAILLIMBAHUS PACTCHUM.
Hcropus passurus
arpOXMMHUYECKUX 3HAHUU
(pabotet M.B. JlomonocoBa, 1O.
JIubuxa, Byccenro, B.B.
HokyuaeBa, K.A. Tumupssena,
II.A. Kocteruena, JI.H.

[TpakTruueckas paborta
«bouka JIubuxay.




[IpssHUIIHUKOBA U Ap.).

Tema 2.
ArpoTexHu4ecKui
IKcnepuMeHT (6 1)

[IpaBuiia mocTaHOBKHU
arpod’KCIIEPUMEHTOB.
ITocTaHOBKA HKCIEPUMEHTOB C
pacteHusiMU. Bb10Op TeMBbl,
COCTABJICHHME TMIIOTE3bI, LIETU U
3a/1a4 IKCIIEPUMEHTA 110
BBIPAIIMBAHNIO PACTCHUH B
KOHTPOJIUPYEMOM Ccpelie.
KonTponu, nosropHocty,
MIPOBE/ICHHUE IKCIIEPUMEHTA.
[ImaHnpoBaHue SKCIIEpUMEHTA.
OueHka pe3yabTaToB
AKCIIEPUMEHTA.

OcBoeHue TEXHOIOTUU
KpPYTJIOTOAUYHOIO BBIPAIIMBAHUS
CaJaToB U MUKPO3€EJICHU B
KOHTPOJIUPYEMBIX
UCKYCCTBEHHBIX YCIIOBUSIX.

Hccnenosarenbckas
pabota «PaKTOpHI,
BJIMSIIONINE Ha
IpopacTaHue ceMsH (pocT
IIPOPOCTKOB)».
[TpakTudeckas pabota
«CO0p yCTaHOBKH IS
BBIPAIIMBAHUS PACTCHUH B
KOHTPOJIUPYEMBIX
YCIIOBUSIX).

Tema 3. PoJub
XHMHYECKHUX
3JICMEHTOB B

NUTAHUM PACTEHUN
(20 a)

Bopa. PactBop. BeITskKa.
AHHOHBI, KATUOHBI,
AIEKTPONPOBOAHOCTH U pH
pactBopa. Poip xuMuuecknx
3JIEMEHTOB B MUTAHUU PACTEHU.
[Tonydenune nuTaTEIbHBIX
BEILIECTB PACTCHUSIMH.

VY 106penHusi: opranndeckue,
MUHEpAJIbHbIE,
MUKpoOuogoruueckue. Tumsl
NIUTaHUs pacTeHUu. Bo3nymHoe
U MUHEpalibHOE (KOPHEBOE)
NMUATaHUE pacTeHui. TpaHcnopt
MUTATEJIbHBIX BEIIESCTB
pACTEHUI: BOCXOIAIIUN U
HUCXOISIUN TOK. Baxuenmue
Kanuiinele, pochopHbie U
a30THBIE YJOOPEHHUSI, UX
cBorctBa. [IpocThie U ClOXHBIE
yA00peHuUs.

Poct u pazButune pacrenuii:
ATanbl OHTOreHe3a, (PaKTopsl,
BIIMSIOIIME HA POCT PACTECHUM:
CBET, T'yCTOTA MOCAJIOK, MUTAHUE,
cyocTpar.

Oco0eHHOCTH TUTAHUS

[IpakTuueckas padora
«CxeMbl TUTaTEIbHBIX
pactBOpOB. Pacuer 103
yAOOpEeHH 715t
MUTATEJbHBIX PACTBOPOBY.
[TpakTuueckas padbora
«ITpaBuna cMemmBanus
ya00peHui»
[Tpaktrueckas padorta
«IIntanne pacreHnii:
TEXHOJIOTHSI
MPUTOTOBJICHUS
MUATATEJIbHBIX PACTBOPOB
JUTSL pa3HBIX KYJIBTYPY.
[TpakTuueckas padorta
«MoHUTOpUHT
MUHEPAJIBHOTO MUTaHUS
pacTeHUIN.
[IpakTuueckas pabora
«PacturenbHas
JTIAarHOCTUKA.
Hccaenosarenbckas
pabota «O1eHka
COCTOSTHUSI KOMHATHBIX
pacTeHuH, paCTEHUHN HA
LIKOJIbHOM TEPPUTOPUH,




pacteHuii a30ToM. A30T U €ro
3HAYEHUE B )KU3HU PACTECHUU.
@opMmBI a30Ta U UX
MpEBpaIllCHUE B TTOYBE.
Hctounuku docdopa amns
pacTeHus. 3HaUeHUE
dbocdhopcoaepxkamux
COCIMHEHUN B KJIeTKe. Poiib
MaKpOIPTUYECKUX COCTUHEHUN
dbocdopa B sHEPreTHIECKOM
oOMeHe.

Brustaue xanus Ha puznydeckue
CBOKCTBA IIPOTOILIA3MBI, HA
(dbepMeHTBI YTIIEBOIOPOIHOTO
oOMeHa, cuHTe3 OEJIKOB U Jp.
Ponb kanus B nogaep:;xaHuu
HOHHOT'0 0OajlaHca B TKaHIX, B
MpoILIeccax CaMOPETYJIALINH.
Perynaropnas u
CTPYKTYpoOoOpa3oBaTeIbHas
pOJIb KaJbLIMsl. YYacTHE B
00pa3oBaHUU KJIETOYHOU
CTEHKH, OJJIEpKAHUU
CTPYKTYpBI MEMOpaH U
pEryJisiiius UX TPOHUIIAEMOCTH.
3HaYEHWE MarHus B
MeTa00IM3Me PaCTCHUM.
Marnuii B coctaBe xjopoduiiia,
CXOJICTBO XJiopoduiia u
reMorjaoOrHa Kak
CBUJIETEIBCTBO €IMHCTBA
OpraHu4YeCcKOro MUpa.

Cepa u ero OCHOBHBIC
COEMHEHUS, UX POJIb B
CTPYKTYPHOU OpraHu3aiuu
KJIETKH, Y4acTHE B
OKHCIIUTENIbHO-
BOCCTAHOBHUTEIBHBIX PEAKIUIX
MuUKpOIIIEMEHTHI.
[Ipencrasiienus o poiu
MHUKPOIJIEMEHTOB B
MeTab0Iu3Me pacTeHUM.
Oco0eHHOCTH MOCTYIIICHUS
MHKPO3JIEMEHTOB B PACTEHHUS.
CHHepru3M 1 aHTaroHus3M

yCTaHOBKa MPUYUH
MaTOJOTUYECKUX
COCTOSIHMM (ITpH
HaJIUYUN ).
Hccnenosarenbckas
pabota «OneHKa BIUSHUS
Pa3IMYHBIX AJIIEMEHTOB Ha
COCTOSIHME PacTEeHUM
(cocTaBiieHHE Pa3TUYHBIX
MTOKOPMOK)».




SJICMCHTOB ITMTAaHUA paCTeHHﬁ.
PacturennHas JUAarHoCTHUKa 1
MECTOObI I/II[GHTI/ICI)I/IKEU_[I/II/I
HCI[OCTaTKa/ N30BITKA PJIEMECHTOB
ITUTaHHA.

Tema 4.
Peryasitopsl pocra
pacreHuid. 3amuTa
pacrenmi (4 1)

[TonsiTue o perynsiTopax pocra
pacteHuii. CTUMYJISITOPBI pOCTa
— (bUTOrOopMOHBI (ayKCUHBI,
ruO0epeIITUHBI, TUTOKWHUHBI).
NHruduropsl pocta pacTeHUM:
1. mpupoxansie (abcm3oBas
KHCJIOTa ¥ HEKOTOPBIC
(heHObHbIE BEIlleCTBA
(MKymapoBasi, KOpu4yHas,
CaJTUIIAIIOBAs KUCIIOTHI).

2. CHHTETUYECKUC
(MOpGhaKTHHBI, peTapaHThI,
nedoMaHThl, T€CUKAHTHI,
repOunubl). UTOMOHUTOPUHT
U OLICHKA COCTOSIHUS PaCTEHUM.
CoBpemeHHbIE CITOCOOBI
MOHUTOPHUHTA.

3ammTa pacTeHUM OT
BPEIUTEIIEH: OCHOBBI
onomerosa.

[IpakTrnueckas padora
«DPUTOMOHUTOPHHT U
OLIEHKA COCTOSIHUSA
pactenuii. CoBpeMeHHbIE
CIIOCOOBI MOHUTOPUHTAY.

Hccnenosarenbckas
pabota «Bnusiane
reTepoayKCruHa Ha
npopactaHue (pocT Ha
Pa3HbIX CTAUAX, B Pa3HBIX
YCIIOBUSIX ) Pa3IMYHBIX
pacTEHUI.

[IpakTnueckas padota
«MHcekTapun: npaBuia u
YCJIOBHS pa3BEACHUSA
ITOJIE3HBIX HACEKOMBIX).

Tema 5. Boanasi,
necyaHasi v
NMOYBEHHAS
KYJbTYPbl, HX
NnpuMeHeHue B
BbIPAIIMBAHUU
pacreHui.
Pdusunojorus
pacrenuii (8 u)

Bonnas, necuanasi v moYBeHHAs
KYJbTYpPbI, UX TPUMEHECHHE B
BBIPAILIMBAHUU PACTCHUM.
[IpoBeneHue BOABI B KOPHE U
cTebie pacTeHUIA.

BonHbIl peXUM pacTEHUN:
CTpOEHHUE YCTHUIL: (PAKTOPHI,
BIIUSIOIIME HA UX PACKPBITHE U
3aKpbITHE. 3HAUCHUE MEXaHNU3Ma
peryJISIlIuy UCTIapeHUsl BIaru
pacTeHueM.

POTOCUHTE3 — YHUKAJIBHBIN
MpolLecc pacTeHur. TeMHOBas 1
cBeroBas (as3el poToCHHTE3A.
3HadyeHue poTocuHTE3a IS
KUBBIX OpraHnu3MoB. DaKTOPbI
pOCTa pacTEHU: BO3AYX U
aspanus. [TogzemHoe npixanue
PACTEHHMI1: COCTaB IOYBEHHOIO
BO3TyXa, Ta3000MeH. ['a3000MeH

[IpakTuueckas pabora
«KopHeBoe naBiieHUE.
[TpakTuueckas pabora
«IIpurorosienue
npenapara yCThHI
METOJIOM CJICTIKa».
Uccnenosarensckue
pabots! «BnusiHue
YCIIOBUM COEpKaHUs
pacTEeHUM Ha KOJMYECTBO
YCTBUII.

[TpakTuueckas padorta
«DPyHKIIMOHAJIbHAS
JIUAarHOCTHKA PACTECHUM IO
AKTUBHOCTH
XJIOPOILIIACTOBY.
Uccnenosarenbckas
paborta «OnpeneneHue
xynopodpumna A u b,
OIIEHKA




pu OECIIOYBEHHOM
BBIPAIIBAHWH.

(bOTOCUHTETUYECKOM
AKTUBHOCTHU PAaCTEHUU U
(bakTOpOB, BIUSIONINX HA
HEEe».

[IpakTuueckas paborta
«Anparust, COz u Os.
JIpIXxaHue pacTEHUN».
[IpakTuueckas paborta
«Jlp1xaHue pacTeHUM:
OIIEHKa MHTEHCUBHOCTH
JbIXaHUSI PACTEHUN U
IJIOJIOBY.
Hccnenosarensckue
paboTsl «Bnusiaue
croco0a BbIpaLUBaHUS
(cocTaBa mUTaTEIHHOMN
CMECH, CXEMbI BHECEHUS)
Ha POCT U Pa3BUTHSA
Pa3NIMYHBIX PACTEHUI.

Tema 6.
KyabTypHbie
pacTeHmust.
CoBpeMeHHbBIE

ACMEKThI CeJIeKIUU
(20 a)

Kak 4yenoBek cTan ucrnoiab30BaTh
pactenus? CBsA3b pa3BUTHS
LMBUJIN3AIUM YEJIOBEKA U
OJIOMAIlIHUBaHMS PACTEHUM.
JomecTukanus.
HacaencrBeHHOCTH M
U3MEHYHBOCTH — OCHOBHBIC
CBOMCTBA KMBBIX OPTaHU3MOB.
HN3menunBocTh. Buabl
M3MCHYHBOCTb.

I'en —maTepuanbHBIN HOCUTEID
HACJICJICTBEHHOCTH U
n3MeHYnBocTU. HykiienHOBBIE
KUCIOTHI. JIokanu3anus
FEHETUYECKOr0 MaTepuasa B
KJIeTKe. JleieHne KIeToK.
Penukanus JIHK. OcHoBHas

J0TMa MOJIEKYJISIPHON OMOJIOTHH.

Tpaunckpunuus. TpaHcisuus.
MyTtanuu.

Oddekt OyTHIIOYHOTO
TOPJIBIIIKA U TEHETUYECKOE
pazHooOpasue. Uto Takoe
reHOaHk? 3aueM COXpaHsTh
T€HETUYECKUE PECYPCHI
pactennii? OCHOBHBIE CITIOCOOBI

Juckyccus
«JlomecTtukanusi, Bce 11
pacTeHus U )KUBOTHBIE,
KOTOPBIE KUBYT PSIOM C
YEJIOBEKOM UM
0JIOMAaIlTHUBAIOTCA?
MoO3KHO 511 cUuTaTh
TapakaHa 0JIOMalTHEHHBIM
JKUBOTHBIM?».
[TpakTrueckas paborta
«MoaudukamoHHas
U3MEHYHUBOCTH (JIUCTHS,
UTOJIKHA C OJTHOTO
JepeBa)».

[TpakTruueckas paborta
«I'eH — uHCTpYKLHS 1O
cOopke KIeTKH (Ha Oucepe
WJIU KOHCTPYKTOPE)».
[TpakTuueckas padorta
«MyTanus Ha 6yTepopoe
(JTIF000M 00BEKT M3
npenpIayiel padboThl, T1Ie
U3MCHCHHUE HHCTPYKITUN
PUBEACT K H3MECHCHHUIO
BHEIIIHETO BHU/IA
00BEKTa)».




COXpaHEHUS TEHETUIECKUX
peCypcoB pacTeHHi (ex situ u in
situ).

3unauenue padbot H.M. BaBuiosa.

3aKOH rOMOJIOTHYECKHUX PSAIOB.
L{eHTpbI TPOUCXOKICHUS
KYJbTYpHbIX pactenui H.U.
Basunona u I1.M. XXykoBckoro.
OCHOBHBIE METO/IBI CEIEKIINH.
I'm6punmuzanus. opmer ordopa.
OcCHOBHBIE HANPABJICHUS
CEJIEKLMU: YITyUIICHHE
YPOKaUHOCTH, YCTOMYMBOCTH K
OMOTUYECKUM U aOMOTUYECKUM
dakTopam.

Ectb nm xu3Hp B npodupke?
BuotexHomorus KyabTypHBIX
pacTeHU.

Kak uenoBek moxet
MOJIUQPUITUPOBATH PACTEHUS?
I'eneTnueckoe peJTakTUPOBAHUE.
CoBpeMeHHbIE TOAXObI U
JOCTUKEHHUS TEHETHYECKOTO
pPEIaKTUPOBAHUs PACTEHUN.

[IpakTrueckas pabota o
rpymmam «OTkyaa Ha
HAIIIUX CTOJIaX

(G PYKTBI/OBOLIH/3TaKNY.
[IpakTuueckas pabota
«BpipammBaem ropox. Kak
IIPOBECTHU CKPEILIMBAHUE Y
ropoxay.
HccnenoBatenbekast
paborta «BpIpamuBanue
pacTeHuil B IpOOHPKE»
(MOKHO BOCTIONIb30BATHCSA
pe3ynbTataMu
TPEIBITYIINAX
HKCIIEPUMEHTOB TIO
COCTaBIICHUIO
MUTATENBHBIX PACTBOPOB
JUTSl paCTEHU ).
[IpakTnueckas padota
«['eHOMHBIE HO>KHUIIBI
(MoaenupoBaHue padoThI
cucteMbl CRISP-Cas)».

Tema 7.
PacTtureabHast

npoaykiusi (8 1)

Hanzemurbie 1 moa3eMHEIE
opranbl pactenuid. [ToGer u
BUOU3MEHEHHBIN MOOET
pactenunii. CriocoObl
Pa3MHOXKEHUS PACTEHUM.
[TonsTre 0 KauecTBE MPOAYKTOB
nutanus. [IpoGremsl
KOHKYPEHIIUU OT€YECTBEHHBIX
MPOJIYKTOB MUTAHUSA C
uMINopTHeIMU. Jlorucrrka
JIOCTaBKU U CPEACTBA
COXpPaHEHUS TPOIYKTOB
MATaHMUS.

MuKpo3€eseHb: TTOJE3HOCTh U
TEXHOJIOTHUSI.

XUMHUYECKUN aHAJIN3
npoayKuuu. OCHOBBI
CHEKTPOhOTOMETPHH.
[TorenuuomeTpusi.
Xpomarorpadusi.

[IpakTuueckas padbora
«IIpenenbHO 1OMyCTUMBIE
kouuentparuu (1K) u
METO/Ibl KOHTPOJIS
Oe3omacHOCTH
PACTUTEIBHBIX TPOIYKTOB
TTUTAHUS.
HccnenoBarenbckas
paboTta «O11eHKa KayecTBa
BBIPAILICHHOM
MUKpO3€eJIeHn» (JI100
CBOSI, TUOO U3 Mara3uHa).
[TpakTruueckas paborta
«Meto1pl OLIEHKH!
Ka4eCTBa PaCTUTEIbHON
MPOIYKIIMU: XPAHCHHUE U
COXPaHHOCTb
MUTATETHHBIX BEIECTBY
(mo mocTynmHOMY
000pYI0BaHUIO).
Uccnenosarenbckas




pabota «OnpeneneHue
BuTamMuHa C METOJIOM
00paTHOTrO TUTPOBAHMUS B
IUIOAaX Ha Pa3HOM CpPOKeE
(cmoco0e) XpaHeHUs.

Monyab «bruoTexHoorus» 7-8 Kiaccobl (68 yacoB)

TeMbl

OcHOBHOE coepKaHuE

JlesiITEJILHOCTD
IKOJbHUKOB

Tema 1.
BbuorexHosorus
4 v)

[TonsiTe OMoTEXHONIOTUU. 3a4eM
YeJI0BEKY OMOTEXHOJIOTUH, B YEM
WX TIPEUMYIIIECTBO TIEPe]T
XUMUYECKUM CUHTE30M. OCHOBHBIE
OMO00OBEKTHI OMOTEXHOIOTHU:
IIPOMBIIIICHHBIE
MUKPOOPTaHU3MBbI, KJIETKU U TKaHU
pacTeHul, >KUBOTHBIX U YEJIOBEKA,
OMoKaTaIM3aTOPHI.

ChIpbe 111 OMOCHHTE3a U OLIEHKA
ero OMOJIOTUYECKOU IIEHHOCTH.
OCHOBHBIC HCTOYHUKH yTIIEPO/Ia,
aszota, pocdopa, MUKPOIJIEMEHTOB.
HccnenoBanre HOBBIX HICTOYHUKOB
CBIPhs (BKJIFOYAsi BOIPOCHI €TI0
peaBapuTeNbHON 00paboTKH),
pa3paboTKa HOBBIX MUTATEIBHBIX
Cpell, B TOM YHCIIe BKIIFOYAIOIINX
OMOCTUMYJISITOPHI U IpyTHE
AJIEMEHTHI YIPABJICHUS U
ONTHUMH3AIIUU TTPOIIECCOB
ouocunrteza. Metozpl
ONTHMH3AIIMN TUTATSIBHBIX CPE/I.

[IpakTrueckas padora
«IIpumepsr
IPUMCHCHUS
OMOJIOTMYECKHUX
0O0BEKTOB B TBOCH
KA3HI.

Tema 2.

MuxpoOuoJiorust
(12 g)

[TosoxeHne npoKapuoToB B
CHUCTEME OpPTaHUYECKOT0 MHUpA.
CrtpoeHue O0akTepuaIbHON KIETKH.
Knaccudukanusa 6akrepuil.
Mopdonorus 6akrepuii. [Ipocteie
U CJIO’KHBIE METO/IbI OKpaLIBaHU
Oakrepuit. Dusnonorust 6akTepHii:
NUTaHUe, AbIXaHUEe, POCT U
pa3MHOXKEHHEe. 3HAKOMCTBO C
JOMEHOM Apxeun
(3KCTPEMO(PHUIBHOCTbD,
O0COOEHHOCTH CTPOCHHUS KIIETKH).

[IpakTuka.
JlabopaTopnas pabota
«PUKCUPOBAHHBIE
npenaparbl OaKTePHil.
Omnpenenenue Gopmbl
IPEIIOKEHHBIX
KYJIBTYP
MUKpPOOPTaHU3MOB,
UCIIOJBb3Ys IPOCTON
METOJI OKPACKI.
JlabopaTtopHas pabota
«Onpenenenue Tuna




Mo0JI0YHOKHUCIIO€ U CTUPTOBOE
opoxxenue. dotorpodHbie U
XeMOTpoQHBIE OAKTEPHUH.
Kunernueckoe onucanue nporecca
pocTa MUKPOOPTaHU3MOB.
DKCIOHEHIIMAIbHASI MOJIENb POCTA.
Kuneruka rudenu
MHUKPOOPTaHU3MOB.

[Tatorennsie 6akTepun. YymHas
najgo4yka U YepHas CMepTh,
00TynH3M, CTOJOHSK, TyOepKyIIes.
HcTopust 60pb0BI €
OakTeprabHBIMU HHDEKITUSIMU.
BoiiHa 6eCKOHEYHOCTH:
AHTUOMOTUKH MPOTUB OAKTEPHIA.
MexaHu3MBbl IeUCTBUUN
AHTUOMOTUKOB. MEXKIIETOUHAs
KOMMYHUKaIus 0aktepuii. YyBCTBO
KBOpyMa.

[Ipumenenune 6akTepuit
yenoBekoM. Kunernueckoe
onucaHue OMOCUHTE3a TPOTYKTOB
MHUKpoOpranusmamu. bakrepun,
KOTOPBIE MOTYT pa3jararhb
IJIACTHK.

Mukpoopranusmel B
arpoOMOTEXHOJIOTHUH.
HckyccTBeHHBIE acconauu
PaCTEHHMI C MUKPOOPTraHU3MaMH

KJIETOYHOW CTEHKH
METOJIOM OKpallIBaHUS
o ['pamy» (ipu
HAJIMYUU PEaKTHUBOB).
JlaGoparopHas pabota
«IIpurortoBrienue
MPYKU3HEHHBIX
penaparoB
MOJIOYHOKHUCIIBIX
OaKTepHUiD».
JlabopaTopHas pabota
«IloceB cMbIBa C pyK Ha
yamku [letpuy».
JlaGoparopHas pabota
«Bblenene YncTon
KYJIbTYpbI OaKTEpUH.
MeTton pa3BeacHUI.
MeToa uCTOMArOIIETO
HITPUXA.
JlaGopatopHas paboTa
«Mopdonoruueckas
XapaKTEPUCTHKA
BBIJICJICHHON YMCTOM
KYJIbTYPBI:
XapaKTEPUCTHKA
KoJIoHUH, (hopma
OaKkTepuii, TUTI
KJIETOYHOU CTEHKW.
JlaGoparopHas pabota
«CpaBHeHnue pocta
MUKPOOPTaHU3MOB Ha
yarike 0e3 u ¢
n00aBICHUS
AHTUOVMOTUKOBY.
Hccaenosatenbckas
pabota «Ilouck
MUKPOOPraHU3MOB
obnagaronmx
AHTArOHUCTUYECKOMN
AKTUBHOCTBIOY.
Hccaenosarenbckas
pabota «Brinenenue
MOJOYHOKHUCIIBIX
OakTepuil,
UCCIIEIOBAHUE UX




AKTUBHOCTI.
HccaenoBaTenbckas
pabota «Beiaenenue
OakTepuil MOJE3HBIX
JUTS PACTCHUID.

Tema 3.
JyKapuOTHYECKHUE
OPraHu3Mbl B
OMOTEeXHOJIOTHH
(mu1ecHeBbIE TPUOBI,
JAPOAKM,
Bojopocyn) (12 4)

[1necHeBbIe rpUOBI IPOYIIEHTHI
OMOJIOTUYECKH aKTUBHBIX BEIIIECTB
OO0mas xapakTepucTUKa APOKKEN
caxapomulietoB. Mcropus
UCIIOJIb30BAHUS APOAOKEH B
TPaAUIIMOHHON OMOTEXHOJIOTHUH.
TexHonorum BUHOACIUS U
XJ1e00IeUCHHS,
CIIEHHATU3UPOBAHHBIE PACHI
Ipoxckeil. MeTabosiu3M IPOXKeH.
Peakuust cnupToBOro OpoXKeHUs.
[Tomy4deHnne BTOpUYHBIX
MeTa0O0JIUTOB B APOioKAX. Jpoxoku
Kak MPOAYLIEHThI OMOTOTUIMB.
[Tonydenue 1eneBbIX OEIKOB B
JIPOIKAX.

Oco0eHHOCTH BEreTaTUBHOTO U
MOJIOBOTO Pa3MHOXEHUS Y
JIPOXKEN, 3HAUYCHUE U3YUCHUS
MUTO3a U IIUTOKKUHE3a IS
ONTUMU3AIIMHU MTPOIECCOB
KYJbTUBUPOBAHUS JPOKKEBBIX
ITaMMOB, TOHUMAHUS TPUYUH
MAaTOT€HHOCTH JIPOKIKEN U TPUOOB,
MOKMCKa MUIIICHEH (PYHTUITUIOB U
pa3pabOTKH HOBBIX JIEKAPCTBEHHBIX
penapaTos.

Bopopocnu — nepcrieKTuBHbBIN
0OBEKT JIJIs1 IPOM3BOJICTBA O€IKa U
yIiieBoJ10B. buotexnonornueckue
METO/bl OYUCTKU TBEPABIX,
KUIKAX OTXOJIOB U Ta3000pa3HBIX
OTXOJI0B MPOU3BOACTB. CTOYHBIE
BOJIbl. CXEMBbI OUUCTKH.
buodunbtpsel, aspoTeHkw,
METAHTEHKH, OKCUTCHKH.
AKTHUBHBIN W U BXOJSIIUE B HETO
MUKpOOpraHu3msl. crnosb30Banue
BOJIOPOCJIEN B OYMCTKE CTOYHBIX
BOJI.

JlaGoparopHas pabota
«Iloncuer kneTok
TPOAKEN B KAMEPE
['opsieBay.
JlaGoparopHas pabota
«OOHapyxeHue
MPOYKTOB CIUPTOBOTO
OpOKEHHUS: ITHIIOBOTO
CIUPTa U YTIEKUCIIOTO
razay.

JlaGoparopHas pabota
«HaOmonenue
Pa3MHOXKEHUS
TIPOMKIKEBBIX KIICTOKY.
[IpakTruueckas padora
«ITosyuenue TBOpOTa 1
Keupa Ha OCHOBE
MOJIOYHOKHUCITBIX
OaKTepHii».
[Tpaktrueckas paborta
«OCHOBHBIC BHJIBI KBaca
U UX XapaKTEPUCTHKA
«poxxu u
MOJIOYHOKHUCIIBIC
OakTepuw,
PUMEHSIEMBIC IS
MIPOU3BOJICTBA KBACAY.
[IpakTuueckas paborta
«CpaBHUTENBHBIN
aHaJIN3 Pa3BUTUS
TIPOXKEHN B adpOOHBIX U
aHa’POOHBIX
YCIIOBUSIX».
[TpakTuueckas padorta
«Meto1pl O1IEHKH!
CBOWCTB
XJ1Ie00TNEKapHBIX
TIPOKIKEMN.
OcoOennoctu
NpPUMEHEHUS




IPECCOBAHHBIX,
CYIIICHBIX H
WHCTAaHTHBIX
TPOAKEN.
UccnenoBarenbckas
pabota «Brnusaue
(U3UKO-XUMUYECKUX
(daKkTOpOB HA KAYECTBO
OMOTEXHOJIOTHUECKOM
npoAyKIuH (KBac,
kedup, CoIp, XJ1e0 U
Tp.)».
UccnenoBarenbckas
pabota «BnusiHue
(U3UKO-XUMHUUYECKUX
(dhakTOpOB Ha POCT
Bonopociu (Chlorella
vulgaris)».

Tema 4.
HacaencrBennas
undopmanus (8 1)

HacnencrteeHHOCTD 1
M3MEHYHUBOCTh — OCHOBHBIE
CBOMCTBA KMBBIX OPTaHU3MOB.
N3menunBocTh. Buasl
U3MEHYHUBOCTb.

I'en —MaTepuanbHbIi HOCUTEID
HACJICCTBEHHOCTH U
U3MeHUYMBOCTH. HykiienHOBbIE
KUCJIOTHI. JIokanmu3amus
FEHETUYECKOT0 MaTepuasa B
KJeTKe. JlelleHrue KIETOoK.
Permukanus JIHK. OcHoBHast
JI0TMa MOJICKYJISIPHOM OWOJIOTUH.
Tpanckpunuus. TpaHcisuus.
MyTtanuu.

[IpakTuueckas paborta
«MoauduxanmoHHas
W3MEHYHMBOCTD (JTUCTHS,
UTOJIKH C OJTHOTO
JepeBa)».
[Tpaktrueckas paborta
«I'eH — mHCTpYKIHS MO
cOopke KJIeTKH (Ha
oucepe i
KOHCTPYKTOPE)».
[TpakTuueckas padbora
«MyTranus Ha
oytepOpoe (moboi
00BEKT U3 MPEIbIAYIICH
paboThI, TJIe U3BMEHECHHE
WHCTPYKIIMU TIPUBENET
K W3MEHEHUIO
BHEIITHETO BHJ1A

00BeKTa)».
Tema 5. [TosioxxeHue BUPYCOB B CUCTEME IIpocmotp
Bupycoaorus (6 4) | oprannueckoro mupa. CTpykTypa U | JOKyMEHTaIbHOTO
XUMHUYECKUN COCTaB BUPYCOB. ¢unbMa o BUpycax.
Knaccudukanust BUpycos. [TpakTuueckas padora.

Penponykums BupycoB. Bupycsr -
BO30yIuTENN MHPEKIIMOHHBIX
60me3neil. OHKOBHUPYCHI.
bakrepuodaru: crpoenue,

«Merton pa3BeieHUIN.
[IpakTruueckas padora.
«TutpoBanue
OaxkTepuodarony.




CBONWCTBA, IPUMEHEHHE.
buonoruueckue MeTo 161 60pHOBI €
BUPYCaMH.

Tema 6. 'ennas

OCHOBBI T'€HHOM HHXCHCPHHU.

[IpakTuueckas paborta

HHKEeHEePHUs U Bexkropa. Cnenuduyeckue «DHJIOHYKJI€a3bl
OMOTEXHOJIOTHH dbepMeHTBI OaKTepUid. pectpukimu (padoTa ¢
8 4) buoTrexHonoruu npoayKuuu HYKJICOTUHBIMH
0eJIKOB B OaKTEpHAIbHBIX MOCJIEIOBATEIHLHOCTSIMU
KyJbTypax. JJocTimkeHus: reHHON Ha Oymare)».
UHKEHEPUH U OMOTEXHOJIOTHH. [IpakTuueckas paborta
CRISPR/Cas — cucrema «I['eHHBIE HOXKHUIIBI -
aJanTUBHOTO UMMYHHUTETA CRISPR/Cas
6axtepuit u apxeit. [MO. Metoasl | (MOAEIMPOBaHKE HA
noxyyenus: ' MO. Oymare)».
Urpa-muckyccns:
«Bpmrpaii rpaHT Ha
coznaane ['MO».
Tema 7. JlomecTukaiysi OCHOBHBIX Juckyccust
BuorexHosiornu B JIOMAIITHAX KUBOTHBIX; «JlomecTtukarusi, Bce Jiu
’KHBOTHOBOJICTBE COBPEMEHHBIE KCIIEPUMEHTHI 10 pacTeHus U KUBOTHBIE,
8 4) JTIOMECTUKAIUU KUBOTHBIX KOTOPBIE KUBYT PAIOM
(Jiucuia, HOpKa | Jp. — C YEJIOBEKOM UM
3KCIIEPUMEHTHI HAYYHOU IIKOJIBI OJOMAITHUBAIOTCA?
akanemuka bemnsiena). MO>HO 1 CUUTaTh
CoBpeMeHHbIE METO/IbI B TapakaHa
’KUBOTHOBOJICTBE: TPAHCIIJIAHTAIUS | OJIOMAITHEHHBIM
AMOPHUOHOB, XMMEPHBIC )KUBOTHBIC, | JKUBOTHBIM?).
KJIOHUPOBAHHUE. [IpakTryeckas pabota
OcHOBHBIE 00JIE3HU KUBOTHBIX U «Metouka
POJIb MATOTEHHBIX KJIOHUPOBAHUS
MUKPOOPTaHU3MOB M Mapa3uToB B | (MOAEIMPOBAHUE HA
pa3BUTHH 3a00JIEBaHUI TOMAITHUX | Oymare).
YKUBOTHBIX U OCHOBHBIX MEpax [TpakTuueckas padborta
OOpBOBI ¢ HUMU; POJIb TTOJIE3HBIX «CocraBiieHue palioHa
MUKPOCUMOHOHTOB B OPTaHU3ME MUTAHUS 5KUBOTHOTO,
*KUBOTHBIX. [lonoxkurensHoe 1 pacyer pacxoJI0B Ha
no004YHOE (OTPHUIIATETHHOE) COZICPKAHUEY.
BO3E€MCTBUHA aHTUONMOTUKOB Ha Hccaenosatrenbckas
OpraHu3M B XOJ€ JICUCHHUS paborta «OneHnka
YKUBOTHBIX; 1€ U 3a/1a4U KauyeCcTBa MOJIOYHOMU
BeTepUHapuu. buotexHosorus POy KITAW.
KOPMOBBIX IIpenapaTosB.
Tema 8. OCHOBHEIE METOBI CEJIEKIINH. [IpakTudeckas pabota

BbuorexHoJioruu B
pacTeHHeBOACTBE

I'ubpuauzanus. ®opmel oTOOPA.
OCHOBHBIE HaNpPaBJIEHUS

«BpIpanmBaem ropox.
Kaxk nposectn




(10 v)

CEJIeKUUU: yIIyUIICHHE
YPOKANHOCTH, YCTOMUYUBOCTH K
OMOTUYECKUM U a0MOTHYECKUM
dakTopam.

OCHOBHBIE TOAXObI CENEKIUH U
OMOTEXHOJIOTHU KYJIbTYPHBIX
pactenuii, [ ubpuanzanus,
oTJaJeHHas THOpuAN3anus,
MCKYCCTBEHHBI OTOOD, TETEPO3HC,
TpaHcpopmarus, MyTareHes,
T€HETUYECKOE PEAAKTUPOBAHUE).
Hcropus cenexunu B Poccuu u
MUpE, UCTOPHS PA3BUTHS
BAKHEUIINX COPTOB KYJIbTYPHBIX
pacTEHUN.

Kak genoBek Moxer
MOU(ULIMPOBATH PACTEHUS?
I'ennas naxxenepus pacreHui: Yro
TaKO€ TeHeTHYECKasi HH)KEHEepUs
pactenuii. TpaHCreHHBIE pacTEHMUS.
MeTtoael nosyuenusi. OOpa3zoBaHue
OIYyXOJIEN Yy PACTECHHM.
ArpobakrepuanbHas
TpaHchopmanus: Ti-mna3Muabl.
I'ensr T-IHK. MonekynspHo-
T€HETUYECKUE MEXAHU3MBbI
TpaHchopmanmu. I 'eneTnueckoe
penaktupoBanue. COBpeMEHHBIE
NOJAXO/BI U IOCTHIKEHUS
TE€HETUYECKOr0 PEJAKTUPOBAHUS
pacTeHUN.

EcTb 1u u3Hb B IpoOupKe?
buoTtexHoorHs KyJIbTYPHBIX
pacTeHUN.

CKpEILUBaHUE Y
ropoxay.
[IpakTuueckas paborta
«]'eHOMHBIE HOKHUIIEI
(MozenupoBaHUe
pabOThI CUCTEMBI
CRISP-Cas).
Hccnenosarenbckas
pabora «BeIpamyBanue
pacTeHui B IpOOUpPKE»
(MOXHO
BOCIIOJIb30BaThCS
pe3yJibTaTaMmu
NpEAbLIY X
HKCHEPUMEHTOB T10
COCTaBJICHUIO
MUATATEIbHBIX
pacTBOPOB ISt
pacTeHuit).

Moayab «MoJsiekyasipHble OCHOBBI (PM3HO0JI0THH B (papMakoIorum» 9 Kiacce

(68 yacoB)
Temebl OCHOBHOE coep:KaHue JesATeIbHOCTh
IIKO0JIbHUKOB

Tema 1. BBenenue. buorennsie anemMenTsl: | McciaenoBarenbeckas

dusnosornyeckass | opradoressi: O, C, N, H. pabota

xumus (20 v) AxTuBHBIE POpMBI KHCTOpOAa, X | «KommuecTBeHHas
MOJTy4YEeHUE, HEUTpaau3aius. OIIEHKA COJIepKAHUS
Maxkpos37aeMEHThI: TPOLIEHT MHKPOIJIEMEHTOB WJIN




COJIEp’KaHUSI B OPTaHU3ME,
BEITIOJTHSIEMas (PyHKITHSA,
COJIep’KaHME B MIPOAYKTaX MUTAHUS.
Ca2+ - cBsa3pIBaroONMe OCIKH,
JETIOHUPOBAHUE KaJbIIUS,
peryisiiys ypOBHA KaJlbIUs B
OpraHu3Me: TOPMOHBI TToYeK. Mg —
CTpOeHHE XJIOpoduIa, €ro
AKTHUBALMS COJITHEYHOW YHEPTUECH.
MUKpPOITIEMEHTHI: B KAKHUX
MOJIEKYJIaX COJIepKATCH,
BBITIOJTHSIEMas (PyHKITHSA,
COJIEp’KaHME B MIPOAYKTaX MUTAHUS.
[TocnencTBus nepea03uPOBKU
MHKpO3JIeMeHTaMu. Fe —
yCBaMBAEMBbI€ TUIIbI COCTMHEHUN
xenesa. ['eMonpoTrenHsl,
reMOIMaHUH, IUTOXPOMBI. Cu —
YCBOCHHUE U TPAHCIIOPT ME/IU.
benku, conepxaiiue Meab.
[TaTosiornueckue CUHIPOMBI
Menke u BuiabcoHa, CBsI3aHHBIC C
MeTa00JIU3MOM MEIU.

ToxkcHU4HBIC PJIEMEHTHI
[Tepuoauyeckoit CUCTEMBI 1Jis
opranu3Ma. Biusinue HeocraTka
MaKpo U MUKPOIJIEMEHTOB Ha
YKUBBIC OPTAHU3MBI.

XKupsl. 3a0oneBaHus YEIOBEKA,
CBSI3aHHBIC C HAPYIIECHUSIMU
KUPOBOrO0 OOMEHA.
Jucnmunuaemun.

VrneBoasl. 3a00eBaHuA YEI0BEKA,
CBSI3aHHBIEC C HAPYIICHUSIMU
yTiieBogHOr0 oOMeHa. CaxapHbIid
Ia0eT.

benku. Ctpoenune. 3aboeBaHus
YyeJIoBeKa, CBA3aHHBIC C
HapyLIeHUAMU OEJIKOBOro 0OMeHa.
Oynkiun 6enkoB. epMEHTHI.
Mexann3M aerictusd. Kimaccer
(hepMEeHTATUBHBIX PEAKIIUM.
KodepmeHTsr.

BuTtamuHbl KUpOpacTBOPUMBIE,
BOJIopacTBOopuMEIE. [[peBpalienue

BUTaMHHOB B ITHILEBBIX
IPOIYKTaxX).
[IpakTnueckoe 3aHsaTHe
«KauecTBeHHbIE
peaKkuuu Ha
OpraHU4YECKue
MOJIEKYJIBD).
[IpakTyeckoe 3aHsTHE
«JIeHaryparus OeIKOB»
[IpakTyeckoe 3aHsTHE
«/3yueHne aKkTUBHOCTH
aMUJIa3bD».
[IpakTyeckoe 3ansaTue
«Inanus (knerouka
Tpayoe)».




BUTAMUHOB B aKTHUBHbBIE (DOPMBI
Ko(hepMEHTOB. ABUTAMUHO3BI.
OCHOBHBIE TUIBI METAOOTUYECKUX
peakuuii. buosneprernueckue
npoueccsl. ['mukonus. Lukn
Kpe6ca. Llens nepenoca
3NEKTPOHOB. OKHUCIIEHUE KUPHBIX
kucioT. Katabonusm
AMHUHOKUCIOT. [ TIOKOHEOTEeHE3.
CuHTe3 yrieBo/ioB, OCJIKOB,
&KUpoB. MeTtabouTuyecKue
3a0oneBanus. [IpakTuueckoe
3aHATHE: «pELICHUE 3a7a4 Ha
SHEPreTUYECKUI OOMEHY

Krnetka. Ilonarue memOpaHBI.
Oynkmun MmeMOpaH. Bubl
TpaHCIOpTa B KJIIETKY.
MeMOpaHHbIE OpraHOUBI.
3a0oJieBaHNs CBA3aHHbIE C
HapyIlIeHneM padoThl MEMOpPaHHBIX
oprasesui, 60Je3HU HAKOIICHUSI.

Tumsl KOHTAaKTOB MCKOY KICTKaMMU.

3Ha4YE€HHE MEKKIETOUHOU
KOMMYHUKALMH JUJIS1 310POBbSI
OpraHu3Mma.

SAnpo. YpoBHHU yITakOBKH
XpOMaTHHA. XPOMOCOMHBIE
teppuropun. HememOpaHHbie
OpraHOM/IbI.

Tema 2.
MouJiexyisipHast
ouoJiorus (20 1)

OCHOBHBIE BEXU Pa3BUTHS
MOJIEKYJIIPHOUM OMOJIOTHH.
HyxknenHoBBIE KUCIOTHL.
OCHOBHbBIE IPUHIIUIIBI CTPOCHUS.
Matpuunsbie CHHTE3BI. Perummkanms
— OCHOBA KJIETOYHOTO JCJICHUS.
[TpuHUMNBI pEeTUIMKALIUY.
MyTtauuu. YUTo BbI3bIBACT
n3meHeHus B ctpoennu JIHK.
[IpuHMnBI penapanuu.
TpaHckpumnuus.

I'eneTtnueckuii koa. TpaHcaAus.
Opranu3zaiusi reHoMa BUPYCOB
[IpoTuBOBHpYCHBIE CPEACTBA,
MEXAHU3MBI UX JEUCTBUA.
Opranuzanus reHoMa OakTepuit

[IpakTuueckas padbora
«Brigenenne JJHK u3
OaHaHay.
[Tpaktruueckas paborta
«Mopens JIHK-
OpUTaMU).
[TpakTuueckas padorta
«Omnpenenenue
KauecTBa MpenapaTroB
JIHK ¢ momorisro
CHEKTPOPOTOMETPUM»
(Mpy HATTMYKUH
000opy10BaHUA).
[Tpaktrueckas paborta
«PenkatuBHas
MallliHa (urpa-




AHTHOaKTEepuaIbHbIEC TPEnapaThl.
Opranuszanusi reHOMa 3yKapuoT
['eHOMHOE pelakTUPOBAHHUE.

JEMOHCTPALINS )».
[IpakTrnueckas padora
«ITHP (momens
aMIUTMuKaIms Ha
oymare)».
[IpakTuueckas paborta
«Cuna nmpoMoTOpay.
[IpakTuueckas paborta
«Pemenue 3a71a4 Ha
TeHETHYECKHUI KOMI».
[IpakTrueckas padora
«DonauHT OEITKOBY.
Uccnenosarenbckas
pabota
«Pacmpoctpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTEpHil».
[IpakTuueckas padborta
«Pabora B
COBPEMEHHBIX
reHEeTHYeCcKuX 0azax
naHHbIX. [IpoBeneHune
In silico ananu3za

[IOCJIEIOBATEIBHOCTEN
TEHOBY.
Tema 3. [Tonstue o nexapcrBax. [Ipunuune! | MccnenoBarensckas
dapmakoJ0rus MOAX0/1a K MOUCKY HOBBIX paboTta «IKcnepuMeHTa
(28 1) JIEKApCTBEHHBIX CPEJICTB. 0 OTNPEICTICHUIO

CKpUHUHT U €r0 METO/IbI.

ITytu BBenenus JIC.
dapMaKOKWHETHKA JIEKAPCTBEHHBIX
BeleCTB. BecacwiBaHue
(abcopO1tus) nexapcTB. OCHOBHBIE
MEXaHU3MbI BCACHIBAHUS.
TpaHCcHOpT JIEKaPCTBEHHBIX
BemecTB. [ 'eHbl 1 Oenku rnepBoi
dazel bunoTpanchopmanmu. [Tyt
BBIBEJICHUS JICKAPCTB U3
opranu3Ma. DKCKpenus u
snuMuHaIMs. ['eHbl U 6eku
BTOPOM (pa3bl OMoTpanchopmaIuu.
®apmakoauHaMuKka. ['1aBHOE U
no004YHOE, pe30pOTUBHOE U
MECTHOE, MPSIMOE, HETIPSMOE U
pedaexkTopHoe AeiCTBHE.

TOKCUYHOCTH BEILICCTB
Ha apTeMUIUIX).
[TpakTuueckas padborta
«Kapra s3kcnpeccun
10(haMHHOBBIX U
CEpOTOHUHOBBIX
pEUEnTOPOB B MO3TE
MBIIIEH .
HccaenoBaTenbckas
pabora
«lloBeneH4yeckue TeCThI
Ha priOkax Danio rario.
CBeTio-TeMHas
Kamepay.
HUccaenosarenbckas
pabota
«IToBeneH4yeckre TeCThI




Bubl B3anMonencTBuUS JIEKAPCTB.
CuneprusM U aHTaroHU3M Ipu
COBMECTHOM JICCTBUH
JIEKApPCTBEHHBIX BEUIECTB, UX
Pa3HOBUHOCTH
TpancMeMOpaHHBIN CUTHAJIHT.
THIIBI KJIETOYHBIX PEUEIITOPOB.
MeMOpaHHbI€: HOHHBIE KaHAJIbI,
KATAUIUTUYECKHUE U COTIPSKEHHBIE C
G-0enkaMu; BHYTPUKIETOYHBIE:
LIUTOIIA3MaTUYECKHE U SIICPHBIE.
MexaHu3Mbl TUTaHA-PELIEITOPHOTO
B3anMoercTBUA. CEJIEKTUBHOCTD
(M30MpaTenbHOCTD) ACUCTBYS,
CBSI3b «XUMHUYECKasl CTPYKTypa —
dbapMakosioruyeckasi akTUBHOCTb
BEILIECTBY

PapMaKoJIOrH4eCKO MOYJISIUN
CHUHANTHYECKON XOJIMHEPTUYECKOU
nepenaun. MosiekysspHbIN
MEXaHU3M JEHUCTBUS U
dapmakonoruyeckue cBomcTea M-
XOJIMHOOJIOKATOPOB,
TaHTJIMOOJI0KATOPOB U
KypapenogoOHbIX CPEACTB.
®apMaKoJIOrM4ECKast peryJisIus
AKTUBHOCTHU aJIPEHEPTUUYECKOTO
cuHarnca. AIpeHOMUMETHKH,
aJApeHO0JIOKATOPBI,
CHUMITATOJIUTHKH.

MonekynsapHas (hapMakoaorus
AHTUAJJIEPTUYECKUX CPEACTB.
I'mctaMHHOBBIE pELIENITOPHI: THUIIHI,
MOJIEKYJISIpHAsE OpTaHU3alIHsl.
Crabunm3atopbl MEMOpPaH TYYHBIX
KJIETOK: MOJICKYJISIPHBI MEXAHU3M
JIEHCTBUSA, OCOOEHHOCTH
KJIMHUYECKOTO MMPUMEHEHUSI, TOUKH
IIPUIIOKEHUS JEUCTBUS
WHTUOUTOPOB JIUITHIHBIX
MEIUaTOPOB.

MexaHu3M JIeUCTBUS U
IPUMEHEHHE TTpenapaTos,
CTUMYJIUPYIOUIUX IPOLIECCHI
nMmmyHuTeta. apmakonoruyeckas

Ha prIOkax Danio rario.
OTKpbITOE TOJIEY.
Hccnenosarenbckas
pabota
«lloBegeH4yeckne TeCThI
Ha priOkax Danio rario.
CraliHO€ IOBEICHUEY.
[IpakTuueckas padorta
«BnusHue agpeHannHa
Ha CEepACUYHbBIC
COKpalIEHUs
(mporpaMMHO€E
obecrieueHue)».
[IpakTruueckas padora
«I'mcronornueckue
npenapaTbl UMMYHHOU
CUCTEMBI».
[IpakTuueckas padora
«I'mcronornueckue
npenapaTsl HEPBHON
CUCTEMBI».




XapaKTEPUCTUKA HHTEPIECUKUHOB:
MOJyYEHUE, MEXAHU3M JICVCTBHS,
npuMeHeHue. OCHOBBI
maTo(U3HOJIOTHN OCTPOHA30BOTO
OTBETa, MEMALUS BOCIIAJICHHUS.
MounekyJISIpHbIA MEXaHU3M
IPOTUBOBOCHAIIUTEIBHOTO
JIeHCTBUSA
TJIFOKOKOPTHKOCTEPOUJIOB,
HECTEPOUIHBIX
IIPOTUBOBOCHAIIUTEIbHBIX CPEJICTB.
[TonsiTre 0 HAPKO3€ U HAPKO3HBIX
npenaparax. Kierounsiii u
HEPBHBIM HAPKO3.
dapMaKoJIOru4ecKas
XapaKTEPUCTHUKA OTJICIBbHBIX TPYIIIT
HApPKO3HBIX CPEJICTB.
ITocaenoBaTeabHOCTD ACHCTBHA HA
LECHTPAIBHYIO CUCTEMY.
DU3NOIIOrMIECKUI COH; (ha3bl CHA.
Bunp! Hapymiennit cHa [lonsitue o
MEJIMKAMEHTO3HOM CHE U
CHOTBOPHBIX Ipenaparax
(TUITHOTHUKAX).

MosekynsipHbIE aCHEKThI
Houuienuuu. OnuaTHble
peUenTOpPhl, X TUIIHI.
DHkedanuHbl ¥ SHAOP(OUHBI -
SHJIOTE€HHBIE JIMTAHAbI OMTMATHBIX
pELEenTOPOB.

AHTUIICUXOTHUYECKOE JICHCTBHE,
BIUSIHUE HA QYHKIIUIO
3KCTPAIUPAMUIHONU CUCTEMBI,
AMOITMOHAIIbHYIO c(pepy, PBOTHBIM
LEHTP, ApTEPUATBHOE JIaBJIICHHUE,
LEHTP TEPMOPETYJIISALINU.
MonekynsipHble MEXaHU3MBI
JIEUCTBUSI HEUPOJIETITUKOB,
BIIMSHUE Ha J0(PaMUHOBBIE,
CEpOTOHUHOBBIE, ATIPEHO- U
TUCTAMUHOBBIE PELETITOPHI, UX
JIeHICTBUE Ha KJICTOYHELIE
MeMOpaH#bl, Ha JENOHUPOBAHUE
TKAHEBbIX MOHOAMHUHOB.
[ToreHnMan-3aBUCUMBbIE HATPUEBBIE




KaHaJIbl KaK MUIIICHH JICHCTBUS
MECTHBIX aHECTETHKOB. CIIOCOOBI
MHTHOMPOBAHHUSA MOTEHIIUA-
3aBUCHUMBIX HaTPUEBBIX KAaHAJIOB
MECTHBIMHM aHECTCTUKAMU.

MonyJb «MoJieKyJIsipHbIe 0CHOBBI ceJieknun» 9 kiacc (68 yacoB)

ounostorus (20 u)

HykienHoBbIe KACIIOTHI.
OCHOBHBIE IPUHIIUIIBI CTPOCHUS.
Marpuunsbie cuHTe3bl. Perumnkanus
— OCHOBA KJIETOYHOTO JCJICHUS.
[IpyHIMIBI perTMKaIUN.
MyTtanuu. YUTo BbI3bIBAECT
u3meHeHus B ctpoennu JJHK.
[IprHIMIBI penapanny.
Tpanckpunus. ['eHernueckui
kox. Opranusanusi reHoOMa BUPYCOB
[IpoTnBOBHUpYCHBIE CPEACTBA,
MEXAHU3MBbI UX JICHCTBUSI.
Opranuzanusi reHoMa OakTepuit
AHTHOAaKTEepHUATIbHBIC TTPENapaThI.
Opranu3zaiusi reHoMa dyKapuoT
I'enoMHOE penakTUpOBaHHUE.

Tembl OcHoBHOe cofep:kaHne JleSITeIbHOCTD
IIKOJbHUKOB
Tema 1. OCHOBHBIE BEXU Pa3BUTH [IpakTrueckas padora
MouiekyJisipHast MOJIEKYJIIPHON OMOJIOTHH. «Boraenenne JIHK u3

OaHaHay.
[IpakTuueckas padora
«Mogaens JIHK-
OpUTaAMM).
[IpakTuueckas paborta
«Omnpenenenue
KauyecTBa MpenapaTroB
JIHK ¢ momoIipro
CHEKTPO(HOTOMETPHUI
(mpu HaTU4YHUH
000pyI0BaHUA).
[Tpaktrueckas padbora
«PennmkatuBHas
MalimHa (urpa-
JIEMOHCTPALIHS )».
[TpakTuueckas pabora
« TP (monenb
aMIuTHpuKaIus Ha
Oymare)».
[IpakTuueckas pabora
«Cuia npoMoTOpay.
[TpakTuueckas pabora
«Pemuienue 3anay Ha
TEHETUYECKUU KOJ.
Tpaucisius.
[Tpaktrueckas paborta
«DoaauHr 0eIKOBY.
Hccaenosatenbckas
pabota
«PacnpocTpanenue
AHTUOMOTUKOPE3UCTCHT
HBIX OaKTepuii».
[IpakTuueckas pabota




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

IIOCJIEN0BATEIBHOCTEN
TEHOBY.
Tema 2. [Ipenmer renernku. Kpatkas Ponesas urpa
MogekyasipHbie HCTOPUS Pa3BUTHUS IIPEACTABICHUS | « AJIJIEIN.
OCHOBBI T'€HETHKH O HACJIEJACTBEHHOCTH. HccnenoBarenbekuit
(20 ) Ot reHa K npu3HaKky: KaKk IPOEKT MyTareHHbIe
packpacutb koTta. Yto Takoe (dakTopsl.

npu3Hak? [lyTe OT rena o
npu3Haka. MyTtanuu. AJien.
I'eTepo3uroTsl U TOMO3UTOTHI.
JIOMUHaHTHBIE U PELIECCUBHBIE
AJUIEIIN.

I'enb1 cTpOAT OpraHu3M.
BxitoueHue u BIKIIIOUCHUE
OonpIoro Hadbopa reHoB. Kak
KJICTKW TIOHUMAIOT, KaKUE TeHBI
JOJKHBI paboTaTh.

JIuCKpeTHOE HACIEqOBaHUE
PU3HAKOB. 3aKOHbI MeHaens:
OJIVH T'€H - OJIMH npu3Hak. Cxema
CKpelIMBaHus. 3aKOH
eauHo00pa3usi THOPUJIOB MEPBOTO
MOKOJIEHUA. 3aKOH paclleIIeHUs
IpU3HAaKa BO BTOPOM MOKOJICHUH.
3akoHbl MeHemns: HECKOJIBKO
T€HOB - HECKOJIBKO MPU3HAKOB.
JIuruOpuaHOe CKpelIBaHUeE.
He3zaBucumoe pacxoxaeHue
xpomocoM. CrienieHHoe
HacJIeJIOBaHUE.

B3aumopaelicTBue reHoB.
AJNENBHOE U HEAJUIENIBHOE.
Onpenenenue nona. [lonoseie
XpoMocOMBI. CaMIIbl U CAaMKH.
Brusiaue gaktopoB okpyskaromiei
cpenbl. XpOMOCOMHOE
ornpenenenue noia. [Tonoseie
xpoMocoMmsbl. [IpoGrema
JOIIOJTHUTENIBHON X-XPOMOCOMBI Y
KEHIIMH. TpeX1uBeTHbIE KOIIKH.

Ponesas urpa «Cyan6a
KJIETKW». [ eHbI-
MIEPEKITIOYATENH.
[IpakTnueckoe 3ananue
«ANTOPUTMBI 1JIA
KJIETOK.
[IpakTueckoe 3axanue
«EnunooOpaszue
MIEPBOTO MTOKOJICHUSD.
[IpakTueckoe 3ananue
«Pacmenienne Bo
BTOPOM IIOKOJIEHUNY.
Uccnenosarensckuii
MPOEKT «3aKOHHbI [
Mennens B
DKCIIEPUMEHTE.
[IpakTnueckoe 3ananue
«Pemerka Ilenneray.
[IpakTnueckoe 3ananue
«Hacnenosanme,
CLIETUIEHHOE C MOJIOM.
[IpakTrueckoe 3aHsTue
«B3aumoaencTBus
reHOB (MOJCIHPOBAHUE
CHUHTE3a U TPaHCIOpTa
MIUTMEHTA B KJIETKY )».




Tema 3.
Moaekyasipabie

OCHOBBI CeJIeKIHH
(28 a)

I'eHbl B mONyJISIUSIX: BEJIUKOE
paBHOBecue. [lomyrsamnus. YacToTel
BCTPEUAEMOCTH MPU3HAKA U
ajutesia. Y paBHeHue Xapau-
Baitn6epra. Ilomynsuu
MEHSIIOTCS: YHCIEHHOCTb,
MUTpaIMs U BBIOOp Cympyra.
@aKTOpbI, KOTOPHIE BEIBOJSAT
MOMYJISIIIUIO U3 PAaBHOBECUS Xapau-
Baiitn6epra. YUuciaeHHOCTb
nonyJysiuu. Ponesas urpa
«9ddekt ocHoBarens». [perid
reHoB. Myranuu. Heciyuaiinoe
ckpenuBanue. M3onsamusi.
[Tonmynsunn MEHAIOTCS:
€CTECTBEHHbIN 0TOOp. MexaHu3m
JENUCTBUSI €CTECTBEHHOTO 0TOOpA.
JBrxKymuii otoop.
MoaudukairoHHas
U3MEHYUBOCTh. CTaTUCTUYECKUE
0COOEHHOCTH MOU(DUKAITMOHHON
u3MeHunBoctu. Hacnenoanue
KOJIMYECTBEHHBIX MTPU3HAKOB.
KonnuecTBeHHbIE TPU3HAKMU.
CpenoBasg U3MEHYMBOCTh
npusHaka. Koappuuuent
HAaCJIEyeMOCTH npu3Haka. OTBeT
Ha 0TOOp. [Touck reHos
KOJIMYECTBEHHBIX MTPU3HAKOB.
OIHOHYKIICOTUIHBIE BAPUAHTHI
reroB. JIHK-uun. ITonHoreHOMHBIN
AHAJIN3 aCCOLMALINM.

«OMBI» HaJi TEHOMOM.
[Toctrenomuas spa. O6paTHas
reHeTuka. « OMUKCHBIE»
uccienoBanus. [Iporeom,
MeTabosIoM. JloMecTUKaLMs 1
HEHTPBI TCHETUYECKOTO
pazHooOpa3sus. [lorcku pacTenuii ¢
«XOPOIIMMUY MPU3HAKAMU JIJIs
yesoBeKa. LleHTpel reHeTnyeckoro
pazHooOpa3us. Hukonaii IBanoBu4
Basunos. Cenexuusi.
KomOunanuonnas u rubpuaHas
cenekuus. ['ereposuc.

[IpakTrueckoe 3ananue
«YacToTn! amnenem,
T€HOTHUIIOB U
(EHOTHUIIOB.
Hccnenosarenbckuil
MPOEKT «AHaIN3
FCHETUYECKOMN
CTPYKTYPbI MOMYJISIUN
(Ha OCHOBE 3aKOHA
Xapau-Baiinbepra)y.
Ponesas urpa «3¢dekt
OyTBUIOYHOIO
TOPJIBIIIKAY.

PosnieBas urpa
«EcTecTBeHHBIN
0TOOP».
Hccnenosarensckue
paboThI
«MoaubukanmoHHas
M3MEHYHMBOCTD
pacTeHHi B Ipeenax
BAIIIETO MECTa
KUTEIHCTBAY.
[IpakTHueckoe 3agaHue
«ATPOHOMBI».
[IpakTHueckoe 3agaHue
«['omonornueckue
pSIABI HACJIEACTBEHHOM
M3MEHUYMBOCTH.




CoXpaHHUTh U U3YUUTH TCHBI, YTOOBI
MeHATh Oynyuiee. Kak nmpaBuiibHO
XpaHuTh renbl. Komtekun
TEHETUYECKUX PECYPCOB PACTCHUIA.
[IpakTukym u/unu
HCCIIEIOBATEIbCKUM MIPOCKT:
MeTobl KyTbTUBUPOBAHUS 1N Vitro
JJIs1 COXPAHEHUSI TeHETUYECKUX
PECYpPCOB pAaCTEHUM U JJIs
YCKOPEHHOU CEJICKIIUU
['eHeTHuyeCcKuUe LIEHTPHI B HAILIEH
cTpaHe. [ e 3aHnMaroTCA
TEHETUKOW U TEHOMUKOW JJIsl HYK]T
CEJIBCKOI0 X03SMCTBA.
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