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INOACHUTEJIBHASA 3AIINCKA

AKTyaJlbHOCTh W Ha3HayeHue mnporpammsbl. [Iporpamma paszpabotraHa B
COOTBETCTBUM C TpebOoBaHusiMU DenepalbHOrO rocyJapCTBEHHOTO 00pa30BaTEIbLHOTO
CTaHJapTa OCHOBHOTO o00mIero oO0pa3oBaHuUs, OPHEHTHPOBAHA Ha oOOecleueHue
UHAVMBUIYATbHBIX MOTPEOHOCTEH OOYy4alolMXCsi M HampaBieHAa Ha JOCTHXKEHUE
IUTAHUPYEMBIX PE3YyJIbTATOB OCBOEHHS MPOrpaMMbl OCHOBHOT'O OOIIEro 0Opa3oBaHUs C
y4eToM BBIOOpa yYaCTHHKAMHM OOpa30BaTEIbHBIX OTHOIIEHHWH KypCOB BHEYPOUHOMU
JESITENFHOCTH. DTO MO3BOJISIET 00ECIICUNTh €IMHCTBO 00s3aTeNnbHbIX TpeboBanuit GI'OC
BO BCEM IPOCTPAHCTBE WIKOJBHOIO OOpa30BaHMs: HE TOJIBKO HA YPOKE, HO MU 3a €ro
peaeIamu.

AKTyaJIbHOCTh ~ pe€ajiM3allidl  JaHHOM  mporpamMmbl  OOyCJIOBJI€HAa  caMOM
0COOEHHOCTBIO MMPOEKTHO-UCCIIEA0BATENBCKOM AESITENIBHOCTU. JTa JEATEIbHOCTD JISKUT
B OCHOBE IT03HABATEJILHOTO MHTEpeca peOeHKa, SIBISIETCS 3aJI0TOM YMEHUS IIJIaHUPOBATH
J00bIe IEUCTBUS U BAKHBIM YCIIOBHEM YCIICIIHON peain3anuu uaei. JIrooble n3aMeHeHus
COBPEMEHHOI0 O0OIleCTBa CBSI3aHbl C NPOEKTaMU M UCCIEJAOBAHMSIMU — B HAyKe,
TBOpYECTBE, OM3HECEe, OOIIECTBEHHOM XHU3HU. [103TOMY Ba)KHBIM 3JIEMEHTOM Pa3BUTHUS
JUYHOCTU OOyYaromerocs: ABiseTcss (HOPMUPOBAHHE OCHOBHBIX HAaBBIKOB IPOEKTHO-
UCCIIE0BATEIBCKOMN NESTEIbHOCTH.

[IporpamMmoii npeaycMoTpeHO (OPMHUPOBAHUE COBPEMEHHOTO TEOPETHUECKOIO
YPOBHS 3HAHMM, a TaKXe€ W MPAKTHUYECKOro OmbiTa padoThl ¢ J1abOpaTOPHBIM
000pyI0OBaHUEM, OBJIAJICHUE NPHUEMaMH HCCIIEOBATEIbCKON N1eATeIbHOCTH. MeToabl
OpraHu3alMd  00pa30BaTENbHOW W HAYYHO-UCCIEIOBATEIbCKOM  AESATENbHOCTU
OpeaycMaTpuBaloT (POPMUPOBAHUE Y OOYyYaroIIMXCsS HECTaHJAPTHOTO TBOPUYECKOIO
MBIIIIJIEHUS, CBOOO bl CAMOBBIPAKEHUSI M UHIMBUIYAIBHOCTU CYKICHHM.

Jis monmHOro ydera mHOTPeOHOCTEM yualuxcs B MporpaMMme HCIONb3yeTcs
muddepeHIUPOBAaHHBIN  MOAXOA, YTO CTHUMYJIUPYET Yy4allerocs K YBEJIMYCHHUIO
NOTPEOHOCTH B MHAUBUAYAJIbHOM, HHTEIUIEKTyaJIbHOW Y TTO3HABATENLHOM JESITEIbHOCTH
U Pa3BUTHIO HAYYHO-UCCIIEI0BATEIbCKUX HABBIKOB. [IporpaMmma ctaHeT BocTpeOOBaHHOM
B TMEPBYKD OuYepelp MIKOJIbHUKAMHU, KOTOpbIE HMEKT CTOMKHM HWHTEpeC U
COOTBETCTBYIOIIYIO MOTHUBALMIO K U3YYEHHUIO MPEIMETOB €CTECTBEHHO-HAYYHOIO LIMKJIA,
€CTECTBEHHBIM HAyKaM U TEXHOJIOTHSIM.

B noapocTkoBOM BO3pacTe ydaiuecs MposiBISIOT CBOK 3aMHTEPECOBAHHOCTD B TOM
WIM WHOW 00JIacTM 3HAaHW, HAYYHOM HAMpaBIEHUW WIK NpodhecCHoHATHLHOM
nesTeNbHOCTH. TakuMm 00pa3oM MPOUCXOAUT (OPMHUPOBAHHME TO3HABATEIBHOU H
npodeccoHanbHON COCTABISIONIECH JTMYHOCTH, TOMOTAET y4yalleMycsl B OINpeesieHun
OyIy1ero >KM3HEHHOTO MyTH U B MPO(eCCHOHATBLHOM BbIOOPE MOCIE OKOHYAHUS IIKOJIBI.
[TogoGHOTO posia 3aMHTEPECOBAHHOCTD CTUMYIUPYET MOCTOSIHHOE JKEJTaHUE IIKOJIbHUKA
K TMO3HAHUIO HOBOTO, PACUIMPEHUIO U YIIyOJICHUIO COOTBETCTBYIOIIMX 3HAHUH, U



MOJIY4YEHUI0 HOBBIX B TOM 4YHCJIE NPAKTUUYECKUX HABBIKOB, a TaKX€ MOTHUBHPYET
ydaierocs Ha npodopueHTaIHIO.

[Iporpamma HareneHa Ha TOMOIL PEOCHKY B OCBOCHHHM OCHOB OPTaHM3AIlUU U
OCYIIIECTBJICHUSI COOCTBEHHON MPOEKTHO-MUCCIIEA0BATEILCKON ACATEIHPHOCTH, a TAK)XKE B
NpUOOPETEHUH  HEOOXOJWMOTrOo  OmbITa I  pabOThl  HaJl  HMHAWUBUIYaTbHBIM
UCCIIEIOBAHUEM WJIU MPOEKTOM. I[IporpaMma momMokeT IIKOJBHUKY B OoJjiee riyOoKOM
W3YYEHUH MHTEPECYIOIIEH ero 00JIacTH €CTECTBEHHBIX HAyK, a TakXKe B MPUOOPETCHUH
BOKHBIX COIMAIBHBIX HABBIKOB, HEOOXOJMMBIX IS MPOJAYKTUBHOM COITMATIU3AIUU U
(dbopMHUpPOBaHUS TPAKIAHCKON TTO3UIINU:

— HaBBIKA CaMOCTOSITEJIBHOTO PEIICHUS aKTYyaJbHBIX HCCIEAOBATEIbCKUX WIIN
MPaKTUYECKUX 3a7a4, BKIIOYAIONIETO B ce0d yMEHHE BHACTh W aHAIM3UPOBATH
MpoOJeMbl, HYXKIAIOIMHKECS] B PEIICHWH, yMEHUE JETaTbHO MpopadaThiBaTh W
peann30BbIBaTh CIOCOOBI paOOTHI C HUMH, YMEHHUE TNIAHUPOBATH COOCTBEHHYIO Pa0bOTy U
CaMOCTOSTEIIEHO KOHTPOJIMPOBATH CBOE TIPOBIIKEHUE K KEITACMOMY PE3yJIbTATY;

— HaBbIKa T€HEpUPOBaHHUS U OPOPMIICHUS COOCTBEHHBIX HJEH, OOJieUeHUsS] UX B
yIOOHYIO JIs1 pacpOCTpaHEeHUs (GOopMY;

— - HaBBIKA YBOKUTEIHLHOTO OTHOIICHUS K Uy KUM B3IJIAJ1aM U UesiM, 0QOPMIICHHBIM
B paboTax Jpyrux JIIOJICH, IPYTrUX aBTOPOB — BJIAQJACIBIEB HWHTCIUICKTYaIbHOM
COOCTBEHHOCTH;

— HaBblKa  MYOJIMYHOTO  BBICTYIUIGHHS — Tepen  OOJIbIION  ayJuTOpUEH,
apryMEHTUPOBAHUS U OTCTaWBaHUS CBOCW TOYKH 3pPEHHUS, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB U B3POCIIBIX, YOSKICHUS IPYTUX B CBOCH MPaBOTE, MPOJBMKEHUS CBOMX
UeH;

— HaBbIKa pabOTHl CO CICIHAIM3UPOBAHHBIMUA KOMITHIOTEPHBIMHA TPOTPAMMaMH,
7a00paTOpHBIM  000pYJOBaHUEM, TEXHHMUYECKHUMH YCTPONCTBaMH, OMOJIMOTEUYHBIMU
dboHIAMM W HWHBIMH pecypcaMH, C KOTOPBIMH MOXKET OBITh CBSI3aHa MPOEKTHO-
UCCJICIOBATEIbCKAS ICITEIIbHOCTD IIIKOJIBHHKA.

Kpome Toro, pabora mKOJbHWKA HaJ TPOCKTOM WM HCCICIOBaHUEM Oyaer
CIIOCOOCTBOBATH U PA3BUTHIO €T0 aICKBATHON CaMOOIICHKH.

BapuaHTbl peajnzanuu nporpaMmmsl 4 (popMbl IpoBeIeHUsT 3AHATH.

JlanHast mporpamMma paccuuTaHa Ha paboOTy CO MIKOJIbHUKAMU 5-9 KIaccos.
[Temarory BaykHee aKIIEHTHPOBATh CBOC BHUMAHHE HE CTOJIBKO HAa KaueCTBE Pe3yJibTaTa
IIPOCKTa WIIM MCCIICIOBAHMUS, CKOJILKO Ha TOM, YTOOBI yUalTUICS IMOTy4Yal 3HaHUS B TOM
YHUCJIC M YePEe3 BBITTOJIHCHUE MPAKTHYECKOTO 3aaHus, JIeJIal BEIBOABI U YMO3aKITIOUCHHS
Ha OCHOBAaHHMHM CBOETO WCCIEJOBaHUS, YYWICS CpPaBHUBATh €ro pe3yJbTaThl C
TEOPETUYECKUM MATEPUAJIOM U UCCIICIOBAHUSIMU IPYTUX IKOJLHUKOB. Takum 00pa3om,
IITKOJTBHUK OCBOUT OCHOBBI TTPOCKTHO-UCCIIEA0BATEIBCKON ACATENHPHOCTA U IPHOOPETET
HAaBBIK KPUTHYECKOTO OTHOIIICHUS K MaTepHay.



[Iporpamma pa3zbuTa Ha MOJYJIHM, KOTOpbIE MOTYT OBITh HCIIOJB30BaHbI JIHOO
4acTU4HO, JiMO0 monHocThio. Tak wmoaynb «Kak KMBOTHBIE U pacTeHHS
MPUCTIOCA0IUBAIOTCS (IBOJIIOIIMOHHASI SKOJIOTHS) TPEIIOIaraeTcs i U3y4eHUs B 5
wm 6 kimacce B TedeHue onxHoro 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 o0oux wmoxayiell («OCHOBBI
pacTeHueBoACTBa» B 7 uiu 8 kiacce, «buorexnonorun» B 7 uinu 8 kiacce). AHaIOTUYHO
Moaynu «MoJeKkyysipHble OCHOBBI (PU3MOJIOTUHN U (hapMaKoJIoTum» U «MOoJeKyIsipHbIe
OCHOBBI CEJIEKIMI» PACCUYUTAHBI Ha 68 YaCOB U MOTYT OBITh PEATM30BAHBI B TCUCHHUH 2-
x Jjiet (1o 34 yaca B roa) win B TedeHuu 1 roga (68 yacos B roa). Bo BTopoMm ciydae
BO3MOXKHO TPOXOkaAeHUuE 00oux monayiei («MoJieKyJIsipHble OCHOBBI CEJICKIHUN» B 8
kJacce, «MoseKyJIspHbIe OCHOBBI (PU3HOJIOTHH U apMakoiIoruu» B 9 kiacce).

MOXHO pPEKOMEHIIOBaTh HCIIONBh30BaTh MOAynn «Kak XUBOTHBIE M DPACTCHHSI
npucnocadiauBatoTcs», «OCHOBBI PacTEHUEBOACTBAY», «MoOJEKYJIsIpHbIE OCHOBBI
CEJICKIIMM» B KaUeCTBE HEMPEPHIBHOIO 00pa3oBaTeabHOTO KKia (5-9 knacc o 1 vacy B
HEJIeN0) ISl KJIACCOB arpoOMOTEXHOJOTrhYeckoil HampasiaeHHOCTH. Monymu «Kak
KUBOTHBIC W PACTEHUs TMpHUcIocabimBaroTcsa», «buorexnomorunm» n «MoJICKyIsIpHBIC
OCHOBBI (hU3MOJIOTUH U (HapMAKOJIOTUN» B KaYECTBE HEMPEPHIBHOTO 00pa30BaTEILHOTO
mukiaa (5-9 kmace mo 1 wacy B HeEAEm0) JUIS KJIacCOB OMOTEXHOJOTHYECKOTO HIIN
MEUITMHCKOTO HaIlpaBJICHUM.

B3aumocBsa3p ¢ mporpammoii BocnuTaHus. [Iporpamma xypca BHEypOudHOU
NeSATEeIbHOCTH pa3paboTaHa C Y4YE€TOM pPEKOMEHJAlUi MPUMEPHON MPOrpaMMbI
BOCIIUTAHMS, YIUTHIBACT MICHXOJIOTO-TIEAArOTHYeCKUe 0COOEHHOCTH TAaHHBIX BO3PACTHBIX
KaTeropuii. ITO MO3BOJISET HA MPAKTUKE COCIUHUTH OOYYAIOIIYI0O U BOCIMTATEIHLHYIO
JeSITeBLHOCTD T€JIarora, OPUEHTUPOBATH €€ HE TOJIbKO Ha MHTEIUICKTyaJIbHOE, HO U Ha
HPaBCTBEHHOE, COIIMAIILHOE Pa3BUTHE PEOCHKA. ITO MPOSBISETCS:

— B MPUOPHUTETE JUIHOCTHBIX PE3YIbTATOB peaM3allii MPOrpaMMbl BHEYPOUYHOM
JeSTEILHOCTH, HAIIEIIITUX CBOE OTPAKEHHUE U KOHKPETU3AIIUIO B TPUMEPHON IPOrpaMMe
BOCITUTAHUS;

— B BO3MOXHOCTH KOMIUIEKTOBAaHUSI PA3HOBO3PACTHBIX TPYII JIs OpPTaHU3AIUU
npoOpUEHTAITMOHHONW ~ JEATEIBPHOCTH IITKOJIBHUKOB, BOCIUTATEIHPHOC 3HAYCHUC
KOTOPBIX OTMEYACTCs B MPUMEPHOH IPOrpaMMe BOCITUTAHHUS,

— B UWHTEPAKTUBHBIX (opMax B3aHATHH IS IMIKOJLHUKOB, O00ECIICUYNBAIOIINX
OOJBIITYI0 WX BOBJEYCHHOCTh B COBMECTHYIO C TI€JJarOTOM U JPYTUMHU JI€TbMHU
JESITEIPHOCTh ¥ BOBMOKHOCTh 00Opa30BaHUs Ha €€ OCHOBE JETCKO-B3POCIIBIX OOIIHOCTEMH,
KIIIOYeBOE 3HAYEHHWE KOTOPHIX JUIS BOCIUTAHUA TMOMYEPKUBACTCS TMPUMEPHOM
IPOrpaMMOii BOCIIUTAHUS.



Oco0enHocTH padoThI yUuTE s 10 MPOrpamMmme. 3ajaya yuuTesss COCTOUT B TOM,
4yTOOBl  COMPOBOXKJAATh Tpoliecc MNpodeCcCUOHATBHOM OpUEHTAlMK  IIKOJIbHHUKA,
packpbiBasg MOTEHIIMAN KaXKIOro Yepe3 BOBJICUECHHE B MHOTOOOPa3HYIO ACSTEIbHOCTD,
OpPraHM30BaHHYIO B pa3HbIX (hopmax. [Ipu s3ToM pe3ynpTaToM pabOThl YUUTENS B IIEPBYIO
ouepenb SABISIETCS JIMYHOCTHOE pa3BUTHE Yydamerocs. JIMYHOCTHBIX pe3yJibTaToB
YUUTENb MOXKET JOCTWUYb, YBJIEKash yYEHHMKAa COBMECTHOM U WHTEPECHOW UM 00OUM
NEeSATEIbHOCThIO,  YCTaHABIMBAasE  BO  BpeMsl  3aHATHNA  J0OpoOKelaTelbHYIO,
MOIJIEP>KUBAIOIIYI0 aTMOCGhEPY, HACKIIIAs 3aHITHS IIEHHOCTHBIM COJIEpKaHUEM.

[IpumepHas cxema NpOBEACHUS 3aHATUH 10 IPOrpaMMe:

1. OObsicHEHHE TEOPETUUECKOTO MaTepuraa 1o TeMe.

2. TlogroroBka K OSKCIEPUMEHTAJIbHOMY 3aHATHIO, OOCYKIEHHE OOBEKTOB IS
MPaKTUYECKOTO 3aHITHS.

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

4. Ilo OKOHYaHMM TPEIJIOKUTH JIETAM, KOTOpbIE 3aMHTEPECOBAIUCH JaHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €r0 B HCCIEAOBATENIbCKUN MpOoeKT. s 3Toro HeoOXoaumo
o0CyIuTh OOBEKTHI, KOTOpbIE YYEHUK OyJeT uccleaoBaTh, COCTaBUTh IUJIaH
HKCIIEPUMEHTA.

5. ITloMoub yueHUKY MpOaHATU3UPOBATh PE3YIbTaThl IKCIIEPUMEHTA.

OueHuTh pe3ysbTaThl MPOEKTHO-UCCIEA0BATEIBCKON AEATEIbHOCTH IIKOJIbHUKOB
MOKHO B IIpOllecCE€ 3allluThl MMM CBOMX pabOT B paMKax LIKOJBHON Hay4yHO-
IPAaKTHYECKON KOH(PEpEeHIUH.



COJIEP)KAHUE KYPCA BHEYPOUHOU JESATEJBHOCTHU

Monayib «Kak :KMBOTHbIE U PACTEHUSA NMPUCTOCAOJIUBAIOTC» (IBOJIIOIMOHHASA
3Ko0J0rHs) 5-6 Kiaccol (34 yaca)

1. Mot uccneoyem scuewie oovexmot (6 uacos)

CBoiicTBa M CTPOEHUE MUBBIX OPraHU3MOB (CTpOe€HHUE KIETKH). Bua, ocobb —
OpraHu3M Kak eIuHas cuctema. Ananrtaiuu (npucnocoosnenust). [loustue romeocrasa
AKUBOTO opranuszma. CrocoOsl ero moajiepKaHusl.

[lonsiTne BapuaTUBHOCTH Tpu3Haka. MccnemoBaTenbckue pabotel «Bce mm
(cuHubl, 6€5KU, 6epe3sl U T.]1.) OJUHAKOBBIE? DOTOKBECTY.

Orpannuenus Mopdonornyeckux # (Qusnonoruueckux amantamui. I[louemy
OpraHu3Mbl HE CTAHOBSTCA OCECKOHEYHO OOJIBIIMMH, MAaJCHbKUMHU, BCESTHBIM.
[Ipaktuueckas pabota «CocTaBisieM KHUTY PEKOPJAOB PACTEHUM M KUBOTHBIX HAIIETO
Kpasi».

2. Bausnue oxkpysicatowieii cpeost Ha ycugvte opeanusmsl (12 uacos)

daxTophl OKpyKarolel cpeapl (abuoTuueckue, OMOTUYECKUE, aHTPOIOICHHbIE).
[Ipumepsl  abuoTuyeckux (HAKTOPOB, OKa3bIBAIOIIMX OCHOBHOE BIIMSHHE Ha
KU3BHEACATECIbHOCTh  KUBBIX  OpPraHM3MOB:  TEMIEpPATypa, CBET, BIAXKHOCTb.
[Ipaktuueckoe 3ansitue «l[Betr u Temioy» (KyOUKHU JbJa B3BECUTH, MOJIOKHUThH B YaIIKU
Ilerpu Ha pa3HouBeTHYIO Oymary, yepe3 30 MUHYT B3BECUTh 3aHOBO — KTO ObICTpee
pactasun). [Ipaktuueckoe 3ansatue «HYTo pacTBopsieTcs B Bojie» (dKcnepuMeHT « Kunkuit
nom»). Ilpaktudeckoe 3anstue «JAuddysus Bemects B Boje (pacTBOphI)», «J[BrkeHue
pacTBopoB 1o HBETKY». I[IpakTuueckoe 3ansatue «Jleg mmaBaetr B Boue (aiicOepru,
3amep3anue BogoeMoB)». [Ipaktuueckoe 3anstue «Jleg mpu 3amep3aHuy pacIIMPSIETCS»
(pa3pymieHue kaMHs (MOYBOOOpa30BaHUE), 3aMEP3aHUE KIIETOK).

OcCHOBHbIE ~ 3aKOHOMEPHOCTH  IPUCHOCOOJEHUS  JKUBBIX  OpPraHU3MOB K
abuotnueckuMm (pakrtopaMm. [IpucnocoOieHuss K OCHOBHbIM aOMOTHYECKUM (haKTOpam:
TeMmreparypa, BIaXHOCTh M cBeT. lIpaktumueckoe 3ansarue «Illyba» (kyOuku mbaa
3aBEpHYTh B pa3Hblii MaTepual, B3BecuTh). [Ipaktuueckoe 3anstue «[IurMeHTh (MOXKHO
pa3lienuTh Ha BaTMaHe Kpacutenu u3 QuomacrepoB». IIpaktuueckoe 3anarue «Kak
KUBOTHBIE IJIABAIOT B BOJIE» (DKCIEPUMEHT C MUTETKOM ).

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

3. Bzaumooeiicmesus rcusvix opeanuzmos (4 uaca)

buotnueckue (dakTopsI. 3aKOHOMEPHOCTHU pa3BUTHUSA MEKBUIOBBIX
B3aUMOOTHOLIEHU. Ko3Bosonus (XHUIIHUK-)KEPTBA; MAapa3UT-XO35MH) OBOJIOLHUA
cTpareruii noObiBaHus nuiy. CounanbHOCTh. Buasi-Bcenenipl. [lepeuens pacteHuii-
Bpeautenend. VMccnenoBarensckas pabora «HaOmoneHus 3a B3aMMOOTHOIICHUSIMU



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

4. Yenoesek 6 ycusnu pacmenuii u ycusomnvix? (6 uacoe)

AnTponorenusie ¢paktopsl. [IpaBaa jau, 4T0 MepBOOBITHBIE JIFOIU KUITU B TAPMOHUH
¢ npuponoi. OoMaNIHUBaHUE U NMPUPYUYEHUE KUBOTHBIX M PACTEHUW. 3a4eM cracaTh
BBIMUpAIOIME BUIBI, KaK 3TO Aenarb. KyJIbTypHble pacTeHHs M HUX JAUKUE IPEIKH.
[ToueMy BaskHO MX COXpaHATh. Pa3HOOOpa3ue KyJIbTypHBIX PACTEHUH M WX 3HAUYCHUE B
KU3HU yesoBeka. KpacHas kaura Bamiei reppuropun. Oco6o oxpaHsemMbie TEPPUTOPHH,
3anoBenHuku Poccun u wmupa. [lpaktuueckas pabora «PazHooOpasue KyJIbTypHBIX
pPacTEHUH B BallleM PETHOHE.

HccnenoBatenbckas pabota «BiusiHHE aHTPONOTE€HHBIX (aKTOPOB HAa PAa3BUTHUE
pacTeHuil B TOPOJI€/HaCEIEHHOM ITYHKTEM.

Okckypeust/mpaktuueckas padora «OOIIT B Bamem peruoHe — yHUKaJIbHBIC
0OBEKTBI IPUPOABD».

5. Ikonozuueckue nuwmu (6 uacos)

buocdepa — onHa U3 BakHEHIIMX 000J04YeK 3eMiau. UTO Takoe «3KOJOTHYECKHE
HUIIW» U Kak OHH (opmupyrorcs? dopmupoBaHue 3HAHUKH O OMOPA3HOOOPA3UIO
KU3HCHHBIX  (OpM,  TMOBEACHUYECKHX  MPHUCIOCOOJICHMH,  MOAM(PUKAIMOHHAS
M3MEHYMBOCTD (Ha 6a30BOM ypoBHe). PactuTtenbHble coobiecTBa u ux Tunsl. Pa3Butue
Y CMEHBI PaCTUTENIbHBIX COOOILIECTB.

UccnepoBarenbekue paboOThl «IKOJOTHMUECKHE HHIIM BOKPYTI TeOS — ONHMCAHHE
dbakTOopoB OKpyxXatoime cpeaw». HMccienoBarenbckue paboThl «DEHOJIOTHYECKHE
HaOIIOICHUAY .

Monayab «OcHOBBI pacTeHHeBOACTBA» /-8 Kiiacchl (68 yacoB)
1. Beéeoenue ¢ pacmenuesoocmeo (2 uaca)

UYro-Takoe pacTEeHUEBOJICTBO: OCHOBHBIE (DaKTOPHI BBIPANIUBAHUS PACTECHUH.
Ucropust pazBuTus arpoxuMudeckux 3Hanuii (pabotrsl M.B. Jlomonocoga, 0. JIubuxa,
byccenro, B.B. JlokyuaeBa, K.A. Tumupszesa, [1.A. Kocteruera, [[.H. [IpsgauninukoBa
u ap.). [Ipaktuueckas padota «bouka JInbuxay.

2. Aepomexnuueckuit sxcnepumenm (6 uacos)

[IpaBrmiia TOCTAHOBKM Aarpo3KcrnepuMeHTOB. [locTaHOBKA SKCIEPUMEHTOB C
pacTeHusiMU. BBIOOp TEMBI, COCTaBICHUE TUIIOTE3bI, IEJIM U 3aJ1ad IKCIEPUMEHTA TI0
BBIPAIIMBAHUIO PACTEHHM B KOHTpoJupyeMou cpene. KoHTponu, MNOBTOPHOCTH,
npoBeeHue 3kcnepuMmeHTta. [lmaHupoBanue skcnepumenTa. OIlEHKa pPeE3ysbTaToOB
skcriepuMenTa. MccnenoBarenbckas padora «@PakTopbl, BIMSIONIME HA MpOpacTaHHUe
ceMstH (pPOCT IIPOPOCTKOB)».

OcBoeHME TEXHOJIOTUH KPYTJIOTOJUYHOTO BhIPAIIMBAHUS CalaTOB U MUKPO3EJICHH



B KOHTPOJIMPYEMBIX MCKYCCTBEHHBIX YCIOBUsX. COOp YCTaHOBKHM ISl BbIpallMBaHUs
PACTEHHI B KOHTPOJIMPYEMBIX YCIOBHUSIX.
3. Poab xumuueckux ynemenmos ¢ numanuu pacmenuit (20 uacos)

Bonma. PactBop. BreiTsikka. AHMOHBI, KaTHOHBI, JJIEKTPONPOBOAHOCTE UM pH
pactBopa. Ponp XUMUYECKMX 2JIEMEHTOB B IUTAHUU pacTeHul. [lomydenne nuraTenbHbIX
BelecTB pacTeHusIMU. [IpakTuyeckas padora «CxeMbl MUTATENIbHBIX pacTBOPOB. Pacuer
7103 yI0OpeHui AJi MUTATENbHBIX PACTBOPOBY.

YnoOpeHusi: opraHudeckue, MHUHEpalIbHble, MHUKpPOOUOJIOrHYecKrue. THUIIbI
nuTaHus pacteHuil. Bo3aymiHoe M MuHepalibHOE (KOpPHEBOE) MUTAaHHWE pPaCTEHUM.
TpaHcnOpT NHUTATENBHBIX BEIIECTB PACTCHUMN: BOCXOMSAIIMN W HUCXOIAIIMN TOK.
Baxneiimme kanuiinele, GocPopHbIE U a30THBIE yA0OpeHus, ux cBoictBa. [IpocTeie u
cinoxuble ynoopenus. Ilpaktudeckass pabora «lIpaBuna cMemmBaHUS YI0OpEHUI
[TpakTnueckast pabora «[IlutaHue pacTeHuit: TEXHOJIOTUS IPUTOTOBIIEHUS MUTATENIbHBIX
PacTBOPOB ISl Pa3HBIX KYJIbTYP».

PocT u pa3BuTHe pacTeHMil: 3Tanbl OHTOr€HE3a, (PaKTOPhI, BIMSIOLIME HA POCT
pacTeHMii: CBET, TyCTOTa NOCaJ0K, MuTaHue, cyocrpar. [Ipaktudyeckas pabora
«MOHUTOPHHT MUHEPAIIBHOIO ITUTAHUS PACTCHUI.

Oco0OEHHOCTM MNHUTaHHWS PACTEHUH a30TOM. A30T M €ro 3HAYEHUE B JKU3HU
pacrenuid. @OpMBI a30Ta U UX MIPEBPALIECHUE B ITIOYBE.

Uctounuku dhochopa pis pactenus. 3Hauenue Gocdopcoaepkaninx cCoeTuHEHUI
B KJeTke. Posib Makpospruueckux coequHeHui ocdopa B 3HEPreTUIECKOM 0OMEHE.

BnusHue kanmua Ha (Qu3MUecKHe CBOMCTBa NPOTOIMJIA3Mbl, Ha (PEpMEHTHI
YIJI€BOJIOPOAHOrO OOMeHa, cuHTe3 OeikoB U Ap. Poib Kanus B nmoaaep>XaHUud MOHHOTO
OanaHca B TKaHSIX, B POLIECCAX CAMOPETYJISLUY.

PerynaropHas u cTpykTypooOpa3oBareiibHas poJib KalblMs. YyacTue B
00pa30BaHUU KIIETOYHOW CTE€HKH, MOJAECPKAHUU CTPYKTYPhl MEMOpaH U PEryJIALMs UX
MIPOHULIAEMOCTH.

3HaueHWe MarHus B MeTabonu3Me pacTteHuid. Marawii B coctaBe xijopoduiia,
CXOJICTBO XJIOpOHIIJIa U TeMOTI00MHA KaK CBUAETEIHCTBO €IUHCTBA OPTaHUYECKOTO
MuUpa.

Cepa 1 ero OCHOBHBIE COEJUHEHUS, UX POJIb B CTPYKTYPHOU OpraHU3aliu KIETKH,
Y4acTHE B OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIX PEAKIIMSIX.

Mukposnementsl. [lpeacraBienuss o pojii MHUKPOIJIEMEHTOB B MeTaboJM3Me
pacteHuil. OCOOEHHOCTH TOCTYIUIEHUS! MUKPOJJIEMEHTOB B pacTeHusi. CHHeprusm u
AHTAarOHU3M DJIEMEHTOB IIUTAHUsI PACTCHUM.

PactuTtenbHas QuarHocTHKa M METOAbl WACHTU(UKAIIMM HEI0CTAaTKa/M30bITKA
aneMeHToB nutanus. [IpakTuueckas pabora «PacturenbHas JUarHOCTUKA.

UccnenoBarenbckas padbota «OneHka COCTOSHHUSI KOMHATHBIX PACTEHUH, pacTEHUMN
Ha LIKOJHHON TEPPUTOPHUM, YCTAHOBKA MPUYUH MATOJIOTHYECKUX COCTOSIHUM (IIpu



HAJTUYUN ).
HccnenoBarenbckas padora «OueHka BIMSHHUS Pa3IUYHbIX 3JIEMEHTOB Ha
COCTOSIHHE PAaCTEHUH (COCTaBIECHUE PA3ITUYHBIX IOJKOPMOK)».

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

[Tonsitue o perynsatopax pocta pacteHud. CTUMYISATOPBI pocTa — UTOTOPMOHBI
(aykcuHbI, THOOEPEIUTMHBI, IUTOKUHUHBI). THTHOUTOPBI pocTa pacTeHwuit: 1. mpupoaHbie
(aOcmu3oBasi KMCIOTa M HEKOTOpble (DEeHONbHBIE BellecTBa (MKymMapoBas, KOPUUHAS,
CAIMIMIOBAs K-Thl), 2. CHUHTeTHYeCKHuEe (MOpP(AKTHHBI, peTapAaHThl, IePOTUAHTHI,
JIECUKAHTBI, repounuabl). OUTOMOHUTOPUHI U OICHKA COCTOSIHMS pacTEHUM.
CoBpemenHble criocoObl MoHUTOpHHra. Ilpaktuyeckas pabora «OUTOMOHUTOPUHT U
OLIEHKA COCTOsIHUSA pacTeHu. COBpeMEHHBIE CITIOCOOBI MOHUTOPUHI .

Hccnenosatenbckas paboTa «BnusHue rerepoaykciuHa Ha mpopacTaHue (pocT Ha
Pa3HbIX CTAUAX, B Pa3HBIX YCIOBUAX) PA3IMYHBIX PACTECHUII.

3amura pacTeHUM OT BpeAMTeNel: OCHOBbI OnomMeroza. IIpaktuueckas pabora
«MHCEeKTapuu: paBWia U yCIOBUS Pa3BEICHHUS MTOJE3HBIX HACEKOMBIX).

5. Boonas, necuanas u nougennasn Kyaomypol, UX nPUMEHEHUE 6 GbIPAUJUCAHUU
pacmenuii. Quzuonozusn pacmenuii (8 uacos)

BonHas, necuaHass ¥ MOYBEHHas KyJbTYpbl, UX MPUMEHEHUE B BbIPAIIMBAHHUU
pactenuii. [IpoBenenue Boabl B KopHe U cTebinie pactenuit. [Ipaktuueckas padora
«KopHeBoe naBiieHue».

Boaubiii pexxuM pacTeHHil: CTpoeHue YCTBHHIL (HaKTOphI, BIUSAIONIME HA HX
PACKpPBITHE U 3aKPBITHE. 3HAYEHNE MEXAHU3MA PETYIISLINU UCTIAPEHUS BJIaru PaCTCHUEM.
[Ipaktuueckas padora «IIpurorosnenue npenapara yCTbUL METOAOM CIEIKAY.

UccnenoBarenbckue paboTel: «BiusiHuEe yCIIOBUN COJAEpKaHUS DPACTCHHM Ha
KOJIMYECTBO YCTHHUID.

doTocuHTe3 — YHUKaIBHBIN TIpoliecc pacTeHui. TemHoOBasi W cBeToBast (hasbl
dboTocunTe3a. 3HaueHue (PoTocuHTE3a JJI KUBBIX OpraHu3MoB. [IpakTudeckas padbota
«DyHKIIMOHANIbHAs  JIUATHOCTHMKA PACTEHHl 1O aKTUBHOCTH  XJIOPOILIACTOBY
UccnenoBarenbckas pabora «Omnpenenenue xjopopuwmia A wu b, oneHka
(OTOCUHTETUYECKOW aKTUBHOCTH PACTEHUH U (PaKTOPOB, BIUSAIOIINX HA HEE.

@akTophl pocTa paCTeHUM: BO3AYX W a’pauus. [log3eMHOe ApIXaHWE PACTEHUA:
COCTaB TIOYBEHHOTO BO3Ayxa, Ta3000MeH. [‘a3o00MeH 1ipu OECIOYBEHHOM
BbIpamuBanuu. [Ipaktuueckas pabora «Asparus, CO2 u O2. J[pixanue pacTeHUII».
[IpakTuyeckas pabota «/[pIxaHue pacTeHuii: OlleHKa HHTEHCUBHOCTH JIbIXaHUS PACTEHUI
U TJIOJIOBY.

UccnenoBarenbckue paboTel: «BnusHue cmocoba BbIpaluBaHus (cocTaBa
MUATATEJIbHOW CMECHU, CXEMbI BHECEHHUSI) HA POCT U PA3BUTHS PA3IUYHBIX PACTCHUI.



6. Kyaomypnoie pacmenus. Cospemennvie acnekmol ceekuyuu (20 uacoes)

Kak uyenoBek cranm wucnonb3oBaTh pacteHus? CBs3b pa3BUTHS LHUBHIA3ALUU
YEJI0BEKa M oJoMaliHuBaHus pacteHuid. Jlomectukanusa. [uckyccus «/lomectukanus,
BCE JIM PpACTEHUS MW IKUBOTHBIC, KOTOpPBIE MKUBYT PSIOOM C YEIOBEKOM WM
OJIOMAIIHUBAIOTCA? MOXKHO JIM CYATATh TapaKaHa OJIOMAIIHEHHBIM >KHBOTHBIM 7

HacnencTBeHHOCTh 1 MUBMEHYMBOCTh — OCHOBHBIE CBOWMCTBA KUBBIX OPraHU3MOB.
N3menunBocTh. Bunbl m3menumBocTh. [lpakTtnueckas pabora «MoaudukanmroHHAS
M3MEHYHMBOCTD (JIUCThSI, UTOJIKM C OJTHOTO JIEPEBA)».

['en — wMarepuanbHbIM HOCHUTENb HACIEACTBEHHOCTM W  HW3MEHYMBOCTH.
HyxiiennoBeie kucnotsl. JIokanu3anus r€HETHYECKOTO Marepuana B KieTke. Jlenenue
kietok. Permmnkanus JIHK. OcHoBHas qormMa MonekyispHoi 6uosnoruu. Tpanckpumims.
Tpancnauus. Mytarnuu. [Ipaktudeckas padota «I'eH — HHCTPYKIUS 1O COOpKE KIIETKU
(ma Oucepe wim KoHCTpykTope)». Ilpaktuueckas pabora «Mytamus Ha OyTtepOpoje
(/00011 00BEKT U3 Mpeablaylied padoThl, Il€ U3MEHEHUE MHCTPYKLUMHU MPHUBEAET K
M3MEHEHHIO BHEIIIHETO BHUJIa OOBEKTA)Y.

OddexT OyThUIOYHOTO TOPJIBIIIKA M TEHETHYeCKoe pa3zHooOpazue. Uto Takoe
reHO0aHk? 3ayeM COXpaHITh N€HETUYECKHUE pecypchl pacTeHHil? OCHOBHBIE CIOCOOBI
COXpaHEHUsI TCHETHYECKUX PECYPCOB pacTeHui (ex situ u in Situ).

3nauenne pabor H.U. BaBunoBa. 3akoH romMonorudeckux psiaoB. LIeHTpsI
MIPOUCXOXKICHUS KyJnbTypHbIX pactennid H.M. BasunoBa m IL.M. JKykosckoro.
[Ipaktrueckas paborta o rpynnam «OTKy/1a Ha HalIMX CTOJIAaX (PYKThI/OBOLIU/3IAKI.

OcHoBHBIE MeTonbl cenekuuu. ['mbpunmzarnus. Dopmbl oTOopa. OCHOBHBIE
HaIlpaBJICHUS CEJIEKIMU: YIYUIICHUE YPOXKAWHOCTH, YCTOMYMBOCTH K OMOTHUECKUM U
abuotnueckum ¢aktopam. [Ipakruueckas padora «BripanmBaem ropox. Kak nposectu
CKpEILUBAHUE Yy TOPOXay.

Ecte nu xu3ub B mpoOupke? BHOTEXHOJOrUs KyJbTYPHBIX pPAaCTCHUM.
UccnenoBarenbckass pabota «BblpammBanue pacTeHUd B mOpoOHpKe» (MOMKHO
BOCIIOJIB30BAThCA PE3YyJbTaTAMU NPEABIAYLIIUX JKCIEPUMEHTOB 10 COCTABIICHHUIO
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. Pacmumenvnasn npooykuus. (8 uacos)
Hanzemusie u moazemuble opranbl pacteHuil. [loGer u BumonsMeHeHHbINH mo0Oer
pacteHuid. CriocoObl pa3MHOKEHUS PaCTCHUI.
[lonstTue o KadecTBe NPOAYKTOB nuTaHus. [IpoOnembl KOHKypeHLMH
OTEYECTBEHHBIX ITPOJYKTOB IMUTAHUS C UMIIOPTHBIMU. JIOTHCTHKA TOCTaBKU U CPEACTBA



COXpaHeHUs MpoaykToB TuTaHus. lIpaktuueckas pabora «lIpemenbHO OMyCTHMBIE
koHreHTparuu (I1J1K) m MeTonbl KOHTpOJsi 06€30MacHOCTH PACTUTEIHHBIX MPOTYKTOB
TUTAHUS.

Muxkpo3enieHb: TI0JIe3HOCTh U TexHoyorus. MccnenoBaTenbckas paboTta «OreHka
KauecTBa BBIPAILICHHOW MUKPO3€JIEHW» (JINOO CBOsI, TMOO M3 Mara3uHa).

XUMUYIECKHUH aHau3 POAYKIIHH. OcHOBBI CHEKTPO(HOTOMETPHH.
[Torennmometpus. Xpomatorpadus. [Ipaktndaeckas padbota « MeTOIbI OIICHKH KauyecTBa
pPacTUTENbHOW MNPOAYKIMH: XpaHEHHWE M COXPAHHOCTh MHUTATEIbHBIX BEIIECTB» (IO
JOCTYITHOMY 00OPYIOBAHHUIO).

Uccnenoarenbckas padora «Omnpenenenue ButamuHa C METOJIOM 0OpaTHOTO
TUTPOBAHUS B IUI0JIaX HA Pa3HOM CPOKe (CII0CO0€) XpaHEHUS.

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

[TonsitTue OUOTEXHOJOTHUU. 3ayeM 4YeJOBEKY OHOTEXHOJOTMH, B YEeM UX
NPEUMYILECTBO NEPE] XUMUUECKUM CUHTE30M. OCHOBHBIE OMO0OBEKTHI OMOTEXHOJIOTUU:
MIPOMBIIICHHBIE MUKPOOPTAHU3MBI, KJIIETKH U TKaHU PaCTEHUH, )KUBOTHBIX U YEJIOBEKA,
onokaranu3atopsl. [Ipaktudeckas pabora «I[Ipumepbl mpUMeHEHUs OHOIOTHYECKHX
O0OBEKTOB B TBOCH KU3HI.

Ceipbe uis OMOCHHTE3a W OLIEHKa €ro OMOJIOTMYecKOoW LEeHHOCTU. OCHOBHBIE
UCTOYHUKH yrieponaa, a3oTa, ¢dochopa, MukposnemMeHToB. lccremoBanue HOBBIX
MCTOYHUKOB CHIPbsI (BKJIFOUAs BOMPOCHI €ro MpeBapuTeIbHOM 00paboTKH), pazpaboTka
HOBBIX THUTATENBHBIX CpPEel, B TOM YHCJIC BKIIFOYAIOIINX OHOCTUMYISITOPHI U JPYyTHC
AJIEMEHTHI YIIPABJICHHUS U ONITUMHU3AIINN TTPOLIECCOB OMOCHHTE3a. MEeTOIbl ONTUMHU3AIIUT
MUTATENbHBIX CPE/I.

2. Muxkpoouonozus (12 uacos)

[lonoxxeHne TNPOKAPUOTOB B CHUCTEME oOpraHuyeckoro wwupa. CrpoeHue
OakrepuanbHOU KieTku. Knaccudukarus 6axrepuii. Mopdomorus 6axrepuii. [Ipocteie
M CIOXXKHBIE METOJbl OKpamuBaHus OakTepuil. dusnonorusi OakTepuil: NHUTAHHE,
JBIXaHKE, POCT U pa3MHOKEHHE. 3HAKOMCTBO ¢ JOMEHOM Apxeu (IKCTpeMO(pUIHLHOCTS,
0CcOOEHHOCTH cTpoeHMs KieTkH). JlabopaTopHas padora «DuxkcupoBaHHbIe MpenapaThl
Oaktepuii. OmpeneneHue (GOpMBI TPEIOKEHHBIX KYJIBTYp MHUKPOOPTaHU3MOB,
UCTIONB3Ysl TPOCTOW MeToa OKpackw» JlabopatopHas pabota «OmpeneneHue Tuma
KJIETOYHOW CTEHKHU METOJOM OKparuBaHus 1o ['pamy» (mpu HaJTU4uu pEaKTHBOB).

MosnoyHokucioe u crnuptoBoe OpoxeHue. DoToTpodHBIE U XEeMOTPO(dHBIE
Oaktepun. Kunernueckoe  ommcaHue — mporecca  pocTa  MHUKPOOPTaHU3MOB.
OKCHOHEHIMaIbHAasl ~ MoJeiab  pocta. Kunetmka rubend  MHUKPOOPTraHU3MOB.
JlabopatopHast pabota «IIpuroroBieHue NpuUKMU3HEHHBIX MPENAPATOB MOJIOYHOKHCIIBIX
OakTepuin».



[TaTorennsie OakTepun. YymHas majgouka v YepHasi CMEPTh, OOTYJIN3M, CTOJOHSIK,
Tyoepkyie3. Mcrtopus 60pb0bI ¢ 6akTepuaibHbIMU HHpeKIusIMU. JlaboparopHas padota
«IloceB cmbiBa ¢ pyk Ha yamku lletpw». JlabopaTopHas padbora «Beiaenenue uucTon
KylnbTypbl Oaktepuil. Meton pasBeneHuil. MeToI HMCTOIIAIOIIETO  IITPHXaA».
JlaGoparopHass pabota «Mopdosornyeckass XapaKTEpUCTHKA BbIACIEHHOW YHCTOU
KYJIBTYpbI: XapaKTEpUCTUKA KOJIOHUH, (popma GaKkTepHii, TUM KIETOUHON CTEHKW.

BoiiHa 6€CKOHEUHOCTH: aHTHOMOTUKY MPOTUB OakTepuil. MexaHu3Mbl JeliCTBUI
aHTUOMOTUKOB. MeXKJIEeTOUHass KOMMYyHMKanusi Oaktepuii. UyBCcTBO KBOpyMa.
JlaboparopHass pabora «CpaBHEHME pOCTa MHKPOOPraHM3MOB Ha 4Yalike 0e3 u ¢
nobaBieHust aHTHOMOTHKOBY MccnmenoBarennckas padbora «llonck MUKpOOpPraHU3MOB
00JagaroIMX aHTarOHUCTUYECKOM aKTUBHOCTBION.

[Ipumenenune Oaktepuil uenoBekoM. KuHeTnueckoe omnucaHue OWOCHUHTE3A
OPOAYKTOB MHUKpPOOpraHu3MaMH. bakrepuu, KOTOpbIE MOIYT paszjararb IIJJACTHK.
Uccnenosatenbckas padoTta «BblieneHne MOJIOYHOKHUCIBIX OaKTepUi, HCCIE0BaHUE UX
AKTUBHOCTH.

Mukpoopranusmsl B arpoOUOTEXHOIOTHH. VICKyCCTBEHHBIE aCCOLIMALIMM PACTEHUIN
¢ MHKpoopranusmamu. MccnenoBatenbckas pabota «Bpiaenenne OakTepuil moie3HbIX
IUJISL PACTEHUID.

3. Jykapuomuueckue opeanuzmvl 6 OUOMeEXHONO2UU (NaecHegble 2pUdbl,
opoxcicu, éooopocau) (12 wacos)

[1necHeBbie rpUOBI MPOIYIIEHTH OMOJOTUYECKHA AKTUBHBIX BEIIECTB.

OO6miast xapakTepuCTUKa IPOXOKEeH caxapoMuieToB. McTopusi ucnonb3oBaHUsS
JPOXOKEH B TPAAUIIMOHHON OMOTEXHOJIOTMHU. TEeXHOJIOTUN BUHOJIETUS U XJI€O0MeUeHMS,
CIIeMAIM3UPOBAHHBIC pachl Apoxcked. Merabonu3Mm Jpoxokeil. Peakius cnupToBOro
opoxenusi. Jlaboparopnast pabora «lloacuer kimerox apoxokel B kamepe [opseBay.
JlabopatopHas pabota «OOHapyXKEHHE MPOIYKTOB CIHUPTOBOTO OPOKECHUS: STHUIOBOTO
CupTa W YIJIEKUCIOTO Ta3a». [loydeHue BTOPHYHBIX METAOOJIUTOB B JPOXKIKAX.
JIpoxoKu Kak MpoAyleHThl OUOoTOIUINB. [TomydeHue 1neneBbIX 0€IKOB B IPOAKAX.

OcoOEHHOCTH BEreTaTUBHOTO U TOJIOBOTO PA3MHOXKEHUS Y JAPOXKIKEH, 3HAUCHUE
U3Y4YEHUs] MUTO3a W ILMTOKWHE3a [JIsi ONTUMM3ALMHU TPOIECCOB KYJIbTUBUPOBAHUS
JPOOKEBBIX IITAMMOB, IOHUMAHUS PUYMH MATOTEHHOCTH JAPOXKKEH U TpUOOB, MOMCKa
MuiieHed (QyHTUIUAOB HW  pa3pabOTKM  HOBBIX  JIGKAPCTBEHHBIX IpENapaTosB.
JlaboparopHass pabora «HaOmromeHne  pa3sMHOXKEHHUS  JPOAOKEBBIX  KIICTOKY.
[Ipaktuueckass pabora «llomydyenune TBopora u kKedupa Ha OCHOBE MOJIOYHOKHCIBIX
Oakrepuit». Ilpaktuyeckas pabora «OCHOBHBIE BUIBI KBaca U WX XaPaKTEPUCTHKA»
«/Ipo’>KM M MOJIOUHOKHCIIbIE OakTepuu, MpUMEHsSEeMbIE Il MPOU3BOJACTBA KBaCay.
[Ipaktuueckass padbora «CpaBHUTEIBHBIA aHAIU3 PA3BUTHUS JAPOXOIKEH B a’pOOHBIX U
aHa’pOoOHBIX  ycioBusix». IlpakTudeckas pabota «MeToabl OIEHKU CBOMCTB



xJ1e0oneKapHbIX Apoxkeid. OCOOEHHOCTH NPUMEHEHHUS MPECCOBAHHBIX, CYIICHBIX WU
MHCTAaHTHBIX JApoxoken». MccnenoBatensckas pabota «BnusHue GpuU3NKO-XMMHUYECKHX
(akTOpOoB Ha KauyecTBO OMOTEXHOJOTUYECKON MPOAYKIMHU (KBac, Kedup, Coip, Xjied u
Tp.)».

Bopopociu — nepcrnekTuBHBIA OOBEKT JAJIsl MPOU3BOJACTBA O€JIKa U YIIIEBOIOB.
brotexHonornyeckrue MeTo/bl OYUCTKU TBEPIBIX, KUAKHUX OTXOJOB M ra3000pa3HBIX
0TX0J10B Mpou3BoACTB. CTouHble BOJbl. CXxembl OYUCTKU. BHOPHUIBTPHI, a3pOTEHKH,
METAaHTCHKH, OKCHUTEHKU. AKTHUBHBIM MJI M BXOJAAIIME B HET0 MHKPOOPTaHU3MBI.
Hcnonb3oBaHue BOIOPOCIEH B OUUCTKE CTOUYHBIX BOJ. MccnenoBarenbekas padboTa
«Bmusiaue pusnko-xummudeckux akropos Ha poct Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennas ungpopmauus (8 uacos)

HacnencTBeHHOCTh M UBMEHYMBOCTh — OCHOBHBIE CBOMCTBA >KMBBIX OPraHU3MOB.
N3menuuBocTh. Buasl usmMenuuBocTh. [IpakTuueckass padora «MoaudukarmoHHas
M3MEHYUBOCTb (JIUCThSI, UTOJIKU C OJTHOTO JEPEBA)».

['en — wMaTepuanbHBII HOCUTENb HACJEJACTBEHHOCTM U HW3MEHYMBOCTH.
HyxkiienHoBbie kuciaotsl. Jlokanu3anus Tr€HETHUECKOTO MaTepuaia B KieTke. Jlenenue
kietok. Permmukanus JIHK. OcHoBHas 1orMa MOJICKYIJISIpHOM Onooruu. TpaHCKpUIIITHSL.
Tpancnsauus. Mytamuu. [Ipaktudeckas padota «['eH — HHCTPYKIUS 1O COOpKE KIETKU
(ma Oucepe wim KoHCTpykTope)». Ilpaktuueckas pabora «Mytamus Ha OyTtepOpone
(J1r000¥ O0BEKT W3 MpeAblaylieid padoThl, A€ MU3MEHEHHWE WHCTPYKIMH NPUBEAET K
W3MEHEHHIO BHEIIIHETO BHUJIa O0BEKTA)Y.

5. Bupyconocusa. (6 uacos)

[TonoxeHue BUPYCOB B CUCTEME OpraHM4eckoro Mupa. CTpykTypa U XUMHYECKHM
cocraB BupycoB. Kiaccudukauus BupycoB. Penpoaykuus BupycoB. IIpocMotp
JOKYMEHTAJIBHOTO (puiibMa 0 BUpycax.

Bupycs - Bo30yautenu nHpeknonHbix 6one3neit. OnkoBupychl. bakrepruodaru:
CTpoeHHue, CBOWCTBa, mnpuMmeHeHue. [Ipaktuueckas paborta. «MeTon pasBeACHUIN
[Ipaktuueckas padorta. « TurpoBanue 6akrepruodarony.

buonorunyeckue MetToasl 60pLOBI ¢ BUpyCaMH.

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

OcHoBbI TeHHOW uH¥)eHepuHu. Bektopa. Crnenuduueckue dhepMeHTh OaKTepHid.
[IpakTtrueckass pabora «IHIOHYKJIEAa3bl PECTPUKIMU (paboTa C HYKICOTHIHBIMU
MOCIIEI0BATEIHHOCTSIMU Ha Oymare)».

buortexHonmornu npoaykiuu O0eIKoB B OaKTepUaIbHBIX KyIbTypax. JlocTmkeHus
TeHHON WH)KEHEPHUH U OMOTEXHOJIOTHH.

CRISPR/Cas — cuctema ajanTUBHOTO HMMYHHTETa OakTepuil W apxei.



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

I['MO. Metoasl nonyuenust ' MO. Urpa-nuckyccus «Boiurpaii rpanTt Ha co3/1aHHe
I'MOp».

7. Buomexnonozuu 6 scusomnosoocmee (8 uacos)

JlomecTuKanys OCHOBHBIE JOMAIIIHUE KUBOTHBIE; COBPEMEHHBIE HKCIEPUMEHTAX
0 JOMECTHKAIIMU >KUBOTHBIX (JIMCHIIA, HOPKA U Jp. — SKCIEPUMEHTbl HAYYHOU HIKOJIbI
akagemuka bensieBa). [luckyccus «/loMecTtukanusi, Bce M PACTEHHS U >KUBOTHBHIE,
KOTOPBIE JKUBYT PAJIOM C YEJIOBEKOM WM OJOMAalIHUBAIOTCA? MOXKHO JM CUHUTaTh
TapakaHa OJIOMAIIHEHHBIM >KUBOTHBIM 7.

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

OcHOBHBIE 0OJIE3HH MKUBOTHBIX M POJIb MATOTEHHBIX MHUKPOOPTaHU3MOB H
Mapa3uToOB B pa3BUTHUH 3a00JIEBAHUI JOMAIIHUX >KUBOTHBIX M1 OCHOBHBIX MepaxX O0pHOBI
C HUMHU; POJIb MOJIE3HBIX MUKPOCUMOUOHTOB B OpraHu3Me KUBOTHBIX. [lomoxuTensHoe
1 000YHOE (OTpHUIIATETIbHOE) BO3/ICUCTBUY aHTUOMOTUKOB Ha OPTaHU3M B XO/1€ JICUCHUS
KUBOTHBIX; LEIM M 33Ja4d BETEPUHAPUU. BHOTEXHOJOTHsS KOPMOBBIX IpENapaToB.
[Ipaktuueckas pabora «CocraBieHre pallioHa MATAHUS KUBOTHOTO, PACUeT PacxoJioB
Ha coaepxkanue». MccrnenoBarenbckas pabora «OlleHKa KayecTBa MOJIOYHOU
IPOIYKIIUNY.

8. Buomexnonozuu ¢ pacmenuesoocmee (10 uacoes)

OcHoBHBIE MeTonbl cenekuuu. [ ubpunmsanus. Popmbl oTOOpa. OCHOBHBIE
HaIlpaBJICHUS CEJICKIMU: YIY4YlIeHUE YPOKalHOCTH, YCTOMYMBOCTU K OMOTUYECKUM U
abuotndeckum (pakropam. [Ipaktuueckas padbora «BoipanmBaem ropox. Kak nposectu
CKpEILUBAHUE y TOPOXA».

OCHOBHBIE TOJXOJBI CEJICKIIMU W OMOTEXHOJIOTHMH KYJBTYPHBIX paCTCHUH,
['ubpuauzanus, otnaneHHas TUOPUAM3AIMA, HMCKYCCTBEHHBI OTOOp, TeTepo3MuC,
TpaHcopmalmsi, MyTareHe3, T€HeTUYEeCKoe penakThupoBaHue). Vcropus cenexkunu B
Poccun n mupe, uctopust pasBUTHS BAXKHEUIIIUX COPTOB KYJIbTYPHBIX PACTCHUM.

Kak yenoBek MOXeT MOAUPUIIUPOBATH pacTeHus? ['eHHast HHKEHEpUsI PACTCHUIA:
YUro Takoe reHeTMYeCKas WHXKEHEpUs pacTeHul. TpaHCTeHHble pacTeHus. MeTonbl
nosiyuenusi. OOpa3zoBaHue OMmyxoJiel y pacTeHuil. ArpobakTepuanbHas TpaHcpopManus:
Ti-Tuta3MHuIbI. I'ennr T-JIHK. MoJekynspHO-TEHETUUECKUE MEXaHU3MbI
Tpancopmarmu. ['eHetnueckoe pemakTupoBaHue. CoOBpeMEHHbIE TMOAXOABI U
JTOCTUKEHHSI TeHETUYECKOTO pPeAaKTHpoBaHUs pacteHuid. [Ipaktuyeckas pabora
«I"eHOMHBIE HOKHHIIBI (MOaeupoBanue padoTel cucteMbl CRISP-Cas).

Ecte nu xu3Hp B 1npoOupke? bHOTEXHOJMOTHS KYJIbTYPHBIX PpPAaCTEHUU.



UccnenoBarenbckass pabora «BblpammBanue pacTteHuil B HpoOupke  (MOXKHO
BOCIIOJIB30BAThCA PE3YyJbTaTaMU MNPEABIAYIIUX JKCIEPUMEHTOB II0 COCTABIICHHUIO
MUTATEIbHBIX PACTBOPOB AJII PACTEHUM )».

Moayab «MoJsiekyjasipHble 0CHOBBI (Gu3noioruu u gpapmakosorun» 9 kiaace
(68 uyacoB)

1. @usuonozuueckasn xumusn. (20 uacos)

Beenenue. buorennsie snementsl: opraHorensl: O, C, N, H. AxtuBHble (pOpMBI
KHUCJIOPOJIA, UX MOJIYYEHHUE, HEUTPATA3ALIUS.

Makpo3J1eMEeHTBI: MPOIEHT COJACPKaHUSI B OpraHu3Me, BbINOTHseMas (yHKIUS,
comepkaHue B Tpomykrax nutaHus. Ca2+ - cBs3pBarommue OCIKH, JCTOHHPOBAHUC
KaJbLKs, PETYJSIINAS YPOBHS KalblMsl B OPraHU3ME: TOPMOHBI MTOYEK. Mg — CTpOeHHE
xJiopouiia, ero akTUBAIMS COTHEYHOU SHEPTUEH.

MUKpORJIEMEHTBI: B KaKHMX MOJIEKYJIaX COJEp’KaTcs, BBINOJHsAEeMAas (DYHKITHS,
coZepKaHue B NMpOoAyKTax nurtaHus. [lociencTsus nepero3upoBKU MUKPOAJIIEMEHTAMU.
Fe — ycBauBaeMble THUIIBI COEIWHEHUH Keje3a. [ eMONpOTEeHHBbI, T'€MOIMaHUH,
mutoxpomel. CU — yCBOGHHWE W TPAHCIIOPT MeAW. benku, coaepikame Meb.
[Tatonoruueckue cuHipomMbl Menke u BunbcoHa, CBSI3aHHbBIEC ¢ METa00JIM3MOM MEJIH.

Tokcuunble 3neMeHThl llepuoanueckor cHCTEMBI U1 OpraHu3Ma. BriusHue
HEJOCTaTKa MaKpO U MUKPOA3JIEMEHTOB HA KUBbIE OPTaHU3MBI.

UccnenoBarenbckass  pabora  «KommuuecTBeHHass ~ OIlEHKAa  COJIEPIKAHUS
MHUKPO3JIEMEHTOB WJIM BATAMUHOB B TTUIIEBBIX MPOTYKTAX)»

Kupsi. 3ab6oneBaHus yeaoBeKa, CBI3aHHBIE C HAPYIICHUSIMHU KUPOBOTO OOMEHa.
Jucnunuaemun.

VYrneroasl. 3abosieBaHUs YEIOBEKA, CBA3AHHBIC C HAPYIICHUSMH YTJIEBOIHOTO
obmena. CaxapHbIii quader.

benku. Ctpoenue. 3aboneBanus 4eI0BeKa, CBI3aHHBIEC C HAPYIICHUSIMHU OEITKOBOTO
obmena. @ynkiuu 6enkoB. epmentsl. Mexanusm aeiicTBus. Kimaccwl hepMeHTaTUBHBIX
peakmuii. Kodepmenrtsl. Ilpaktudyeckoe 3anarue «KadecTBeHHbIE peaKIMu Ha
OpraHuveckue MoJiekynbel». [Ipaktuueckoe 3ansarue «JleHaTypaiuss  OEJIKOBY
[Tpaktuueckoe 3ansatue «M3yueHrne akTHUBHOCTH aMUJIa3bl».

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

OCHOBHBIC THUIIBI META0OJWYECKUX peakiuil. buosHepreTnyeckue mpPoIEecCH.
I'makomm3. Hukn Kpe6ca. Ilenp mepeHoca 3mekTpoHOB. OKHCICHUE >KUPHBIX KHCIIOT.
Karabamusm amuHokucnor. ['mokoneoreHe3. CuHTE3 yIJIEeBOJOB, OEIKOB, >XHUPOB.
Metabonmutnyeckue 3abosneBanus. [lpaktuueckoe 3anstue «Pemenue 3amay Ha
AHEPreTUYECKU OOMEHY.

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



MemOpanHble  opraHoujipl. 3a0oJjieBaHMs CBS3aHHBIE C HapylIeHHEeM paboThI
MeMOpaHHBIX OpraHeil, OOJe3HH HAKOIUIEHUS. THUIBl KOHTAKTOB MEXIY KIIETKaMH.
3HayeHNe MEXKJIETOYHOM KOMMYHHKAIIMU JJIs1 370pOBbsl opranusma. [IpakxTuueckoe
3ansaTHe «/{nanu3 (kiaetouka Tpayoe)».

Anpo. VYpoBHM  ynakoBKM  XpoMaTHHA. XPOMOCOMHBIE  TEPPUTOPHH.
HememOpaHHbBIE OpraHOH/IBI.

2. Monexynapnas ouonozus. (20 uacos)

OCHOBHBIE BEXH Pa3BUTHUSI MOJICKYJIIPHOWU OMOJIOTHUH.

HyxkienHoBsie kucioThl. OCHOBHBIE NPUHITUIIBI cTpoeHus. [IpakTuueckas pabora
«Boigenenne JIHK w3 Oanana». Ilpaktuueckas padora «Mogens JIHK-opurammy.
[IpakTuueckas pabora «Ompenenenne kadectBa mnpenapatoB JHK ¢ mnomornsto
crekTpodoToMeTpun» (MpU HATUYUU 000PYIOBaAHUS).

Marpuunsie cuHTe3bl. Perukanuss — OCHOBA KJIETOYHOIrO nejieHus. [IpuHIuIb
perukanuu. [Ipaktuueckas pabora «PervkaTiBHas MaluHa (MTpa-IeMOHCTPALINS )».
[TpakTuueckas padota «I 1P (Moxens ammudukaus Ha Oymare)y.

Mytanuu. Yto BeI3biBaeT u3MeHeHus B ctpoenuun [JHK. [Ipunuunel penapanun.

Tpanckpunuus. [Ipaktuueckas padora «Cuina mpomMoTopay.

['enetnueckuit koa. Ilpaktuueckas pabora «PemieHue 3amady Ha T€HETUYECKUUN
ko Tpancusimus. [Ipaktudeckas padota «DonauHT OEIKOBY.

Opranuzanusi TeHoMa BUPYCOB I[IpOTHBOBHUPYCHBIE CpENICTBA, MEXAHU3MBI HX
NEUCTBUSL.

Opranuzanus reHoMa OaxkTepuit AHTHOaKTEepUaIbHbIE IIperaparsl.
Uccnenosarenbckas padbota «PacrnpocTpaHeHne aHTUOMOTUKOPE3UCTEHTHBIX OaKTEPUIi»

Opranuzanusi reHoma 3ykapuotr ['eHomMHOe pemaktupoBanue. [IpakTuueckas
pabota «PaboTa B COBpPEMEHHBIX T'€HETHYECKHUX 0a3ax maHHbIX. [Ipoemenue In silico
aHaJu3a Mocle0BaTeIbHOCTE T€HOBY.

3. ®apmaxonozus (28 uacos)

[Tonsitue o nekapctBax. [IpUHITMIBI TTOAX0/Ma K TTOMCKY HOBBIX JICKAPCTBEHHBIX
cpenctB. CKpuHUHT U ero Metoisl. MccnemoBaTtenbekas pabota « IKCIEPUMEHTHI 10
OTIpEICTICHUIO0 TOKCUYHOCTH BEIIECTB HAa apTEeMUIAMSIX).

[Tytu BBenenus JIC. @apMakOKMHETHKA JIEKAPCTBEHHBIX BellecTB. BcachiBaHue
(abcopOrust) mekapcTB. OCHOBHBIE MEXaHU3MBI BCAChIBaHMS. TPaHCIIOPT JICKAPCTBEHHBIX
BewecTB. ['enbl n 6enku nepBoit ¢aszsl ouorpanchopmanuu. [yTu BeIBEAEHUS JTEKaPCTB
U3 OpraHu3zMa. OKCKpeluss M JiuMuHanus. [eHsl u  Oenku  BTOpoil  (haswl
ouotpanchopmanuu. dapmakoguHamuka. ['maBHoe W MOOOYHOE, pPE30pPOTUBHOE U
MECTHOE, MPSAMOE, HEMPAMOE U PEPIICKTOPHOE ICUCTBHE.

Bunbr B3aummoneiictBus nekapctB. CHHEPTrU3M M aHTarOHU3M MPU COBMECTHOM



JNENCTBUM JIEKAPCTBEHHBIX BEILIECTB, UX PA3HOBUIHOCTH.

TpancMeMOpaHHbBI CUTHAIUHT. THUIBI KIETOYHBIX PELENTOPOB. MemMOpaHHBIE:
MOHHBIE KaHaJbl, KaTAIUTUYECKUE U compsikeHHble ¢ (G-OenkaMu; BHYTPUKICTOYHBIE:
UTOIIa3MaTUYECKHE U siIepHbIE. MeXaHU3MBbI JTUTaHI-PELENTOPHOTO B3aUMOICHCTBUSL.
CenekTUBHOCTh (M30MPATENBLHOCTh) JEUCTBUS, CBS3b «XHMMHUYECKAas CTPYKTypa —
dapmakosoruyeckas akTUBHOCTb BEILIECTBY.

PapMaKOJIOTUYECKON MOAYJISLMN CHHAITHYECKOM XOJIMHEPTMYECKOM NEpeaayH.
MornekynsipHbIii MeXaHuU3M JeHCTBUS U  (apMakoJIOTUYECKHue CBOiicTBa M-
XOJIMHOOJIOKAaTOPOB, TaHTIHO0JIOKaTOPOB U Kypapenogo0OHbIX CPEACTB.
@apMaKoJIOTMYECKasi ~ PEeryJsilus  aKTUBHOCTH  aJpPEHEPrH4ecKOro  CHHarca.
AJPEHOMUMETHKH, aIpeHO0IOKAaTOPhI, CUMIATONUTHKU. [IpakTnueckas padota
«BrnusHMe anpeHanvHa Ha cepJieuHbIe COKpalleHus (IporpaMMHOE 00ECIICUEHUE)».

MounekynsipHass (apMakoJorus aHTUAJUIEPIUYECKUX CpEeACTB. | McTaMHUHOBBIE
pELenTopbl: TUIBL, MOJIEKYJspHas opraHuzauus. CraOuiau3aTopsl MEMOpaH TYYHBIX
KJIETOK: MOJIEKYJISIPHBIN MEXaHU3M JCHCTBUS, 0COOCHHOCTH KJIMHUYECKOTO MPUMEHEHHS,
TOYKH MPUIIOKEHHS] IEHCTBUSI HHTUHOUTOPOB JIMITUIHBIX MEHATOPOB.

MexaHn3M [IEeUCTBUA M NPUMEHEHUE MPENapaToB, CTUMYIUPYIOIIUX ITPOLECCHI
MMMYHHUTETA. DPapMaKOJOTHYECKass XapaKTEPUCTUKA HHTEPICUKUHOB: TOJIyYEHUE,
MEXaHU3M JeHcTBUA, puMeHeHre. OCHOBbI NaTO(U3HOIOTHN OCTPO(a30BOro OTBETA,
Meauanys BocnaneHus. MoJIeKyJIapHbIA MEXaHU3M IPOTUBOBOCIIATIUTEIBHOIO JEHCTBUS
[JIFOKOKOPTUKOCTEPOUIOB,  HECTEPOUIHBIX  IPOTUBOBOCHAIUTEIBHBIX  CPEICTB.
[TpakTuyeckas padota «I'ucTomoruueckue npenapaTbl UIMMYHHON CUCTEMBDY.

[lIonaTHE O HApKO3€ M HAPKO3HBIX Mpernaparax. KieTouHblil 1 HEPBHBIM HAPKO3.
@apMaKoJIOTUYECKAsT XAPAKTEPUCTUKA OTAEIBHBIX TPYII HAPKO3HBIX CPENCTB.
[TocnenoBaTenbHOCTh NEUCTBUSI HA HEHTPAIbHYIO cucTeMy. [IpakTudeckas padbora
«l'ucronornueckue npenapaTbl HEPBHOM CUCTEMBDY.

Oduznonornvyeckuii coH; ¢as3pl cHa. Buagel Hapymenwii cHa [lonstue o
MEIMKAMEHTO3HOM CHE U CHOTBOPHBIX IpernapaTtax (FTMIMHOTHKAX).

MouekynsipHbple  acnekTsl Houuuenuuu. OnuaTHele pEeuenTopbl, MX THIIBIL.
DHkedanuHbl ¥ SHAOP(QUHBI - SHAOT€HHBIE JIMTaHAbl OMHMATHBIX PELETTOPOB.

AHTUNICUXOTHYECKOE JIeUCTBUE, BIMAHHE Ha (DPYHKUMIO SKCTpamupaMuIHON
CUCTEMBI, SMOLIMOHAIBHYIO c(epy, PBOTHBIA LIEHTP, apTEpUAIIbLHOE JIaBJIEHUE, LIEHTP
TepMOpPETYIALUU. MOJIeKyJIApHbIE MEXAHU3MBI IEUCTBUS HEUPOJICIITUKOB, BIMIHUE HA
no(aMHHOBBIE, CEPOTOHMHOBBIE, aJPEHO- U TUCTAMUHOBBIE PEIIENTOPHI, UX ACHCTBHE Ha
KJIETOYHbIE MEMOpaHbl, Ha JEMOHHpPOBaHME TKAHEBBIX MOHOAMHUHOB. lloTeHiuman-
3aBUCUMbIE HATPUEBbIE KaHAIIbI KAK MUIIEHH JEHCTBUSA MECTHBIX aHECTETUKOB. CIIOCOOBI
MHTUOMPOBAHUS MMOTEHI[MAT-3aBUCUMbIX HATPUEBBIX KAHATOB MECTHBIMU AaHECTETUKAMH.
[Ipaktuueckass pabdora «Kapra oskcmpeccun A0(QaMUHOBBIX U CEPOTOHUHOBBIX
penenTopoB B Mo3re Mbliei». MccnenoBatenbckas padota «[loBeneHueckue TecTsbl Ha



peiokax Danio rario. Cserno-temHast kamepa». MccnenoBatenbckas —pabota
«IToBeneHueckue TecThl Ha poiOKax Danio rario. OTkpsiTOE mone». MccnenoBaTenbekast
pabota «IToBeneHueckre TecThl Ha ppIOKax Danio rario. CraitHoe oBeIeHUEY.

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

OcCHOBHBIEC BEXU Pa3BUTHSI MOJIEKYJISIPHON OMOJIOTHH.

HyxnennoBsie kucinotbl. OCHOBHBIE MPUHIIMIIBI cTpoeHHUs. [IpakTuyeckas pabora
«Boimenenne JIHK w3 Gananay. Ilpaktmueckas pabota «Mogens JIHK-opurammy.
[Ipaktuueckas pabora «Ompenenenue kadectBa mnpenapatoB JHK ¢ momoisio
criekTpodoToMeTpun» (MPU HATUYUU 000PYOBaAHUS).

MartpuuHble CUHTE3bl. Pernukanus — OCHOBa KJIETOYHOTO AeneHus. [IpuHuumb
perunkanuu. [Ipaktudeckas padota «PernukaruBHas mammnaa (Mrpa-IeMOHCTPALINS)».
[TpakTuyeckas padota «I 1P (Monens ammudukaus Ha Oymare)y.

Mytanuu. Uto BeI3bIBacT n3meHenus B ctpoenuu JHK. [TpuHunnel penapannm.

Tpanckpunius. [Ipaktudeckas pabora «Cuina mpoMoTopay.

['enernueckuit koa. [lpaktuueckas pabora «Pemienue 3agad Ha TEHETHUYECKHM
ko1 Tpancismus. [Ipaktudeckas padota «DonIUHT OEIKOBY.

Opranuzanusi reHoma BUPYCOB I[IpOTHBOBUpYCHBIE CpEICTBA, MEXAHU3MbI HX
NEUCTBUSL.

Opranuzanus reHoMa OaxkTepuit AHTHOaKTEepuaIbHbIE IIperaparsl.
UccnenoBarenbekas padota «PacnpocTpaneHre aHTHOMOTUKOPE3UCTEHTHBIX OaKTepuii»
Opranuzanusi reHoMa 3ykapuoT I'eHoMHoe penaktupoBanue. [IpakTuueckas padbora
«Paborta B coBpeMEeHHBIX TeHeTH4eCcKuX 0azax maHHbIX. [IpoBenenue In silico ananmza
IIOCJIEIOBATEIBHOCTEN TEHOB.

2. Monexynsapusie ocroswl zenemuxu (20 uacoes)

[Ipenmer renetuku. Kparkas wWCTOpUST  pa3BUTUA  TPEACTABICHHUS O
HACJICJICTBEHHOCTH.

OT reHa K Ipu3HaKy: Kak pacKkpacuTh KoTa. Uto Takoe npusHak? [IyTs oT reHa mo
npu3Haka. Myranuu. Ajuiend. ['€Tepo3uroTel M TOMO3WTOTHL. JIOMHHAHTHBIC U
peuieccuBHble aienu. PomeBas wurpa «Asenu». MccimenoBaTeNnbCKAM  MPOEKT
Myrtarennble (GaKTOPBHI.

['enpl cTposT opraHu3M. BrimroueHHe W BBIKIIIOUEHHE OOJIBIIOTO Habopa TeHOB.
Kak xieTku moHMMaroT, Kakre TeHbI TOJDKHBI paboTathk. PoneBas urpa « Cynp0a KIeTKn.
I'ensi-nepexmouatenu. [IpakTuaeckoe 3ananne « ATTOPUTMBI TSI KIIETOK.

JluckpeTHOE HacleqOBaHME MPU3HAKOB. 3aKOHbI MeHnensd: OJAWH TeH - OJIMH
npu3Hak. CxeMa CKpeniuBaHusa. 3aKOH €IUHO00pa3us TMOPUAOB MEPBOTO MOKOJIEHUS.
[Ipaktuueckoe 3ananue «EamHOOOpasue mepBOro MoOKOJICHUsS». 3aKOH pacIlerIeHUs



IpU3HaKa BO BTOPOM IoKojeHuu. [Ipaktnueckoe 3ananue «Pacuiemienne BO BTOPOM
NOKOJICHHW». MccnenoBaTenbCkuil MPOeKT «3aKkoHbl I'. MeHnens B SKCIIEpUMEHTE.

3akoHbl MeHJeNs: HECKOJIBKO T€HOB - HECKOJIBKO MPU3HAKOB. JIurnOpuaHoe
ckpemuBanue. HesaBucumoe pacxoxxaeHue xpomocoM. IIpaktuueckoe 3amaHue
«Pemerka Ilenneray. CuemieHHOE HaclIeI0BaHNUE.

Bs3aumopeiictBue reHoB. AsulenpHOE MW HeayuenbHoe. IIpakThueckoe 3aHsATHE
«B3auMonelicTBUs reHOB (MOJEIMPOBAHUE CUHTE3a U TPAHCIIOPTA IUTMEHTA B KJIETKY)»

Omnpenenenue noina. Ilonossie xpomocomsl. Camiibl M camKku. Biusinue gaktopos
OKpYyXarolen cpeapl. XpoOMOCOMHOE onpeneneHue mnoja. [lojgoBele XpoOMOCOMBI.
IIpaktnueckoe 3amanue «HacnemoBanume, cuemeHHoe ¢ nojaom». IIpobinema
JOTIOJIHUTEIBHOU X-XPOMOCOMBI Y KEHIIWH. TPEXIIBETHBIE KOIIKH.

3. Monexynsapnoie ocnoswl cenexuyuu (28 uacos)

I'ensl B nonmynsiuusix: Beaukoe paBHoBecue. [lonymsamnus. YacToTel BcTpeyaeMocTu
npu3HaKka u ajiens. YpaBHeHue Xapau-BainOepra. [Ipaktuueckoe 3amanne «4acTtoTsl
ajuiened, TreHOTHUNoB u  (eHoTurnoB». HMccrnenoBaTenbCKuii TPOEKT  «AHaIU3
T€HETUYECKON CTPYKTYphI NOIMYJISIUU (Ha OCHOBE 3aKOHa Xapau-Balinbepra)y.

[Tonynsiuyuu MEHSAIOTCS: YMCJIEHHOCTh, MUTPAllMS U BBIOOp cynpyra. DakTophl,
KOTOpbIE€ BBIBOAAT TNOMYJSLMIO W3 paBHOBecHus Xapau-BaiinOepra. YUucieHHOCTH
nomynsinuu.  PoneBas wurpa «3ddext ocHoBarens». PomeBas wurpa  «Oddekr
OyTbuIOYHOTO TOpJbIIKa». [peid renoB. Myrtamuu. HecnyuaiiHoe ckpenivMBaHHe.
N3onsauus.

[lonynsauuu  MEHSIOTCSI:  €CTECTBEHHbIM  0oTOOp. MexaHusMm  jaelcTBUs
ecTecTBeHHOTO 0TOOpa. JIBrKymuit otoop. Ponesas urpa « EcTecTBeHHBIN OTOOPY.

MoaudukanroHHas U3MEHYUBOCTbD. Craructuueckue 0COOEHHOCTH
Moau(UKAITMOHHON M3MEHUHUBOCTH. McciaenoraTenbckue paboTel «MoaudukaimoHHas
M3MEHYMBOCTh PACTEHUH B MpEeIaxX Ballero MecTa )KUTEIbCTBAY.

HacnenoBanre KOJMYECTBEHHBIX NpPU3HAKOB. KoHMYeCTBEHHbIE MPU3HAKHU.
CpenoBast n”3MeHYHBOCTh npu3Haka. Koaddunuent nacinenyemoctu npuzHaka. OTBET Ha
oTOop. Ilouck TE€HOB KOJWYECTBEHHBIX MPU3HAKOB. OIHOHYKICOTHAHBICE BapUAHTHI
reroB. JIHK-uur. IToJHOreHOMHBIN aHAIN3 acCOIMALIMI.

«Omb1» Hag reHoMoM. IloctreHomHas 3pa. OOpatHasi reHeTrka. «OMUKCHBIC
uccienoBanus. [Iporeom, meradbonom. [IpakTrdeckoe 3amanne « ATpOHOMBDY.

JlomecTuKalys W IEHTPhl T'eHETHYECKOTO pa3HooOpaszus. Iloucku pacreHuit ¢
«XOpPOITUMUY» TPU3HAKAMHU ISl 4eloBeKa. [IeHTpbl TeHeTHuecKoro pazHooOpasws.
Hukonait iBanoBuu BapwmiioB. Ceneknusi. KomOuHanmonHass u TuOpuaHas CEISKITUA.
I'ereposuc. Ilpaktnueckoe 3amanue «l'OMOJOrMYECKUE psAbl  HACIEICTBEHHOU
U3MEHYUBOCTH.

CoxpaHUTh U U3YUYUTh T€HBI, YTOOBI MEHTH Oyayuiee. Kak nmpaBUIIbHO XpaHUTh



renbl.  Koyuteknuy  TreHeTHYecKuX  pecypcoB  pacteHui. [Ipaktukym  w/umum
HCCIIEOBATEeIbCKUN MPOCKT «METOapl KyJIbTUBUPOBAHHS IN VIO 1 coxpaHeHHs
FEHETUYECKUX PECYPCOB PACTCHUH U JIJII YCKOPEHHOMU CEIICKIIHM.

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



IINTAHUPYEMBIE PE3YJIBTATbBI
OCBOEHUS KYPCA BHEYPOUYHOM JEATEJIBHOCTH

3aHsATHS B paMKax IMPOrpamMMbl HaNpaBJiICHbl Ha OOECIEUEHUE JOCTUKEHUS
IIKOJbHUKAMH  CIEAYIOIIUX  JIMYHOCTHBIX, METANpPEeIMETHBIX U  MNPEIMETHBIX
00pa3oBaTENIbHBIX PE3YIIHTATOB.

JIn4HOCTHBIE pPe3yJIbTaThI:

B cgepe epadcxxcoanckoco e6ocnumanusi: TOTOBHOCTh K KOHCTPYKTUBHOM
COBMECTHOM I€ATEeIbHOCTH MPU BBIOJTHEHUH HCCIIEIOBAHUN U TPOEKTOB, CTPEMIICHHUE K
B3aMMOIIOHUMAHMIO ¥ B3aHMOITOMOIIIH.

B cgpepe nampuomuueckozo eocnumanusi; OTHOLIEHUE K OUOJIOTUU KAaK K BaXKHOU
COCTaBJIAIONIEH KYJIbTYpbl, TOPJOCTh 3a BKJIaJl POCCUHUCKMX M COBETCKHX YYEHBIX B
pa3BUTHE MUPOBON OMOJIOTUYECKON HAYKH.

B cgepe Oyxosno-upaecmeennoco 6ocnumanus: TOTOBHOCTb  OIIEHUBATH
NOBEJICHUE M TOCTYNKU C TO3HMIMU HPABCTBEHHBIX HOPM MU HOPM 3KOJOTHYECKON
KYJIbTYpbl; TOHUMAaHHE 3HAYMMOCTH HPABCTBEHHOT'O aCIIEKTa JESITEIbHOCTH YEJIOBEKA B
MEIUIIMHE U OUOJIOTHH.

B cgepe scmemuueckoco eocnumanus: TIOHAMAaHHE pOJIM  OHOJIOTHUH B
(bOopMHUPOBAHNY ICTETUIECKON KYJIbTYpPhI JMYHOCTH.

B cgepe @uzuueckoco eocnumanus, opmuposanus Kyaibmypvl 300p06bs U
IMOYUOHANLHO20 ON1a20NOAY4UA; OTBETCTBEHHOE OTHOLICHHE K CBOEMY 3/I0pPOBBIO U
yCTaHOBKa Ha 3710pOBbIi 00pa3 )KU3HU (370pOBOE MUTAHUE, COOTIOACHNE TUTHEHUISCKUX
MIPaBUWI U HOPM, COaTaHCUPOBAHHBIN PEKUM 3aHSATUM U OTIbIXA, pEryJsipHas puznueckas
AKTUBHOCTh); OCO3HAHUE MOCIICICTBUI U HETIPUSITUE BPEAHBIX MPUBBLIYEK (YIIOTpeOICHUE
aJIKOTOJIsl, HAapKOTUKOB, KypeHHME) U UHBIX (opM Bpena s (U3HUECKOro U
MICUXWYECKOTO 37I0pOBbsi; COOJIIOJICHUE MPaBUI OE30MACHOCTH, B TOM YHCIIE HaBBIKU
0e30macHOro MOBE/ICHUSI B MPUPOIHON cpefie; cPopMUPOBAHHOCTH HaBbIKa PedICKCUH,
YIpaBJICHUE COOCTBEHHBIM AMOIIMOHATLHBIM COCTOSTHUEM.

B cghepe mpyooeozo éocnumanus: akTUBHOE y4acTHE B PEIIEHUM MPAKTUYECKUX
3a7a4 (B paMKax CEMbH, IIKOJbI, TOpPOjJia, Kpasi) OHMOJIOTHYECKOM U HSKOJIOTHYECKOU
HAIPaBJICHHOCTH, MHTEPEC K NPAKTHUUECKOMY H3Yy4YCHHUIO Npodeccuii, CBI3aHHBIX C
OMOJIOTHEH.

B cgepe sKonocuueckoco 6ocnumanus:  OpUEHTALUMsT Ha [PUMEHEHUE
OMOJOTUYECKUX 3HAHUI TIPU PEIICHUH 33]1a4 B 00JIaCTH OKPY>KAIOIIEH Cpeibl; OCO3HAHUE
HKOJIOTUYECKUX MPOOJIEM U MTyTeH X PEIICHUS; TOTOBHOCTh K yUaCTUIO B IPAKTHYECKOM
NEATEeIbHOCTH 3KOJIOTUYECKON HAMPABICHHOCTH.

B cgepe nonumanus yemmocmu Hayuno2o no3HaHusA: OPHUEHTAIMS Ha
COBPEMEHHYIO CHCTEMY Hay4HbIX NpPEJICTaBICHUA 00 OCHOBHBIX OHOJIOIMYECKUX
3aKOHOMEPHOCTSIX, B3aMMOCBS3SIX YEJIOBEKA C MPUPOJHON M COLMAIBHON Cpelou;



NOHUMaHUE POJU OMOJOTUYECKON HAyKU B (DOPMUPOBAHUM HAYYHOTO MHUPOBO33PEHMUS;
pa3BUTHE HAY4YHOU JII0OO3HATEILHOCTH, MHTEpECa K OMOJOTUYECKONW HayKe, HABBIKOB
UCCIIEI0BATENBCKON JEATENBHOCTH.

B cgepe adanmayuu x usmeHAOWUMCA YCIOBUAM COYUATLHOU U NPUPOOHOU
cpeodvl. aJieKBaTHas OICHKAa M3MEHSAIOIIMXCA YCJIOBUM; TMPUHATHE  PELICHUs
(uHAMBUAYaJIbHOE, B TPYMIE) B M3MEHSIONIMXCS YCIOBUSX HAa OCHOBaHUM aHalU3a
Ouonoruyeckor HHPOpMalMKY; MIIAHUPOBAHUE  JCHCTBUUA B HOBOM CHUTYyalllH
Ha OCHOBAHWH 3HAHUH OMOJIOTUYECKUX 3aKOHOMEPHOCTEH.

MeTanpeameTHblie pe3yJbTAThI:

B cghepe osnaoenus ynusepcanbrvimu yueOHbIMU NO3HABAMENbHHIMU OCUCTBUIMU.
ba3oBpie JOrmuecKue ACHCTBUS:
® BBISABIAT M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKK OUOJOTHUYECKUX
00BEKTOB (SIBJICHUI);

® VYCTaHABIMBATh CYIICCTBEHHBIA TMPHU3HAK KJIACCH(PUKAIMN OWOJTOTHICCKUX
00BEKTOB (SIBJICHHH, MPOILIECCOB), OCHOBAHHUS JUIsi OOOOINEHUS WU CpaBHEHUS,
KPUTEPHUH TIPOBOIUMOTO aHAJIHN3a;

e ¢ yuéTOM IPEIIOKEHHONW OMOJOTMUECKOMN 3a7a4M BBIABIISATH 3aKOHOMEPHOCTH U
MPOTHBOPEYHMS B pacCMaTpuBaeMbIX (akTax W HaOIMIOJACHUAK; TIpeaiaraTh
KPUTEPUH JIJIS1 BBISBJIICHUS 3aKOHOMEPHOCTEN U MIPOTUBOPECUHIA;

® BBIABIATH JeHUINTHI HHPOPMAIUH, MAHHBIX, HEOOXOAUMBIX IS PEIICHUS
ITOCTABJICHHOM 3aJ1a4H;

® BBIABIATh TNPUINHHO-CICACTBEHHBIC CBS3M TMPH HM3YYCHUH OHWOJIOTHYCCKUX
SIBJICHUM W TIPOILIECCOB; JCNaTh BBIBOABI C MCIOJH30BAHUEM JACAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUCHUHA, YMO3aKIIOUEHNI TI0 aHAJIOTHH, (JOPMYITHPOBATH
TUNOTE3bI O B3aMMOCBSI3AX;

® CaMOCTOSITEILHO BBIOMpaATh CHOCOO pelleHus] y4eOHOM OMOJIOrMYecKOor 3aaduu
(cpaBHHUBaATh HECKOJILKO BapMAHTOB PEIICHMS, BRIOMpATh HauOOIee MOIX OIS
C Y4ETOM CaMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble HCCIeI0BATENLCKUE IEHCTBHUSL:

® KCIIOJBH30BaTh BOMPOCHI KaK UCCIEA0BATEIILCKUN HHCTPYMEHT TTO3HAHUS;

e (opmynupoBaTh BONPOCH, (PUKCUPYIONIUE Pa3pblB MEXKIy peaJbHbIM H
KENAaTeIbHBIM ~ COCTOSIHUEM  CUTyallMM, OOBEKTa, ©  CaMOCTOSTEIHHO
yCTaHaBIWBATh HCKOMOE U JTAHHOE;

e (QopmupoBaTh  TUNOTE3y 00  HMCTUHHOCTH  COOCTBEHHBIX  CYXKICHUHU,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;

® TIPOBOAUTH MO CAMOCTOSATEIBHO COCTABIEHHOMY IJIaHY HaOJII0ICHNE, HECIOKHBIHI
OMOJIOTUYECKUI 3KCIIEPUMEHT, HEOOJIbIIOE HCCIIEeI0BAaHUE IO YCTAaHOBJICHUIO
0COOEHHOCTEH Onosornyeckoro 00bekTa (mpolecca) H3yueHus,

® [IPUYMHHO-CJIEACTBEHHBIX CBSI3ed M 3aBUCUMOCTEH OHOJOTMYECKHX OOBEKTOB
MEK]ly COOOM;



OLICHMBATh HAa MPUMEHUMOCTb M JIOCTOBEPHOCTh MH(MOPMAIMIO, TOJYYCHHYIO B
X0JI€ HaOIIOICHUS U KCIICPUMEHTA;

CaMOCTOSTENbHO (OPMYIUPOBaTh OO0OOIIEHHS W BBIBOABI IO pe3yJibTaTaM
MPOBEAEHHOTO HAOJIIONCHUS, HKCIIEPUMEHTA, BIAJETh MHCTPYMEHTAMH OIICHKU
JIOCTOBEPHOCTH MOJYYEHHBIX BHIBOJIOB U 0000IICHUH;

IIPOrHO3UPOBATh BO3MOKHOE JalibHENIIIee pa3BUTHE OUOTIOTMYECKUX MPOIIECCOB U
UX TIOCIEJCTBUSA B QHAJIOTHYHBIX MM CXOJIHBIX CUTYallMAX, a TAK)KE BBIIBUTATh
MPEANOI0XKEHUs 00 UX PA3BUTUU B HOBBIX YCJIOBHSIX U KOHTEKCTAaX.

Pabora ¢ nuadopmaimei:

OPUMEHSThH Pa3IMYHbIe METO/Ibl, UHCTPYMEHTHI U 3alpOChl IPU MOUCKE U 0TOOpE
Ouosiornyeckod uWHOpPMAIMK WM JAHHBIX U3 HCTOYHUKOB C Y4ETOM
PEIJI0KEHHON yueOHOM OMOIOrn4ecKoil 3a1auu;

BBIOMpaTh,  aHAIM3UPOBATh, CUCTEMATH3UPOBATb U  HUHTEPIPETUPOBATH
OMOJIOTUYECKYIO0 HH(POPMAIHIO PA3TMYHBIX BUJOB U OPM MIPEICTABIICHNUS,
HaXOJUTh CXOAHBIC apTYMEHTHI (ITOATBEPKIAIOIINE WU OMPOBEPTarolInue OJIHY U
Ty K€ UJICI0, BEPCUIO) B PA3TUYHBIX HHPOPMAIMOHHBIX UCTOUYHUKAX;
CaMOCTOSTENIbHO BBIOMPATh ONTUMAIbHYIO ()OpMY MpeICTaBlIeHUs HHMOPMAITIH U
WILUTIOCTPUPOBATH PEMIAEMBIE 3aJ]a41 HECIIOAKHBIMH CXEMaMH, TMarpaMMaMu, HHON
rpa@uKoi 1 UX KOMOMHAIIUAMY,

OIICHUBATh HAAEKHOCTh OMOJIOTMYECKOW HWH(OpMAIUU 1O  KPUTEPUSIM,
MPEIJIOKEHHBIM YUUTEJIEM WM C(POPMYIUPOBAHHBIM CAMOCTOSTEIHHO;
3alIOMHMHATh U CUCTEMATU3UPOBATH OMOJIOTUYECKYIO0 HH(POPMAITHIO.

B cgepe osraoenus ynusepcanvhvimu yueOHbIMU KOMMYHUKAMUBHBIMU OelCMEUIMU
O6mienue:

BOCTIPUHUMATH U (OPMYIUPOBATH CY>KJIEHUS, BEIpaXaTh SMOIIMHU B MIpoLiecce
BBITIOJIHEHUS MMPAKTUYECKHUX U JTa0OpaTOpPHBIX PaboT;

BBIPAKATh ce0s1 (CBOIO TOUKY 3PEHUSI) B YCTHBIX U MMCbMEHHBIX TEKCTaX;
pacno3HaBaTh HeBepOaJdbHbIE CpEICTBAa OOIIEHMS, TOHMMATh 3HAYCHHE
COIMAIBHBIX 3HAKOB, 3HATh W PACMO3HABATH MPEANOCHUIKA KOH(PIMKTHBIX
CUTYaIlMH U CMATYaTh KOH(MIUKTHI, BECTH TICPETOBOPHI;

MOHUMATh HAMEPEHHs JIPYTUX, TMPOSIBISITh YBAKUTEILHOE OTHOIICHUE K
co0eceTHUKY U B KOPPEKTHOU (popme hopMyIHpoBaTh CBOU BO3PAKEHUS;

B XOJI€ IMajora W/uiu AUCKYCCUU 3aJ]aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYyX aaeMOMn
OMONIOTUYECKOW TEeMbl M BBICKA3bIBaTh WJCH, HAICJICHHBIC Ha PEIICHUE
OMOJIOTHYECKOM 3a7a4M U MOJJep KaHue 0J1aroxeaaTeIbHOCTH OOIICHHUS;
COTIOCTaBIIATh CBOM CYXJCHUS C CYXICHHUSMHU JPYTUX YYaCTHUKOB JHANIOra,
0oOHapy>KUBaTh Pa3IUYUs U CXOJCTBO MO3UIUH;

nyOJUYHO TPENCTABISATh PE3YyJbTAaThl BBINOJIHEHHOTO OHOJIOTMYECKOrO OIbITa
(3KCIIepuMeEHTa, HCCIIEOBAHUS, IPOEKTA);



CaMOCTOSTENIbHO BBIOMpATh POopMaT BBICTYILJICHUS C YUETOM 3a]1a4 NMPE3eHTALNH U
OCOOCHHOCTEM ayAUTOPUU M B COOTBETCTBUU C HUM COCTaBJISITh YCTHBIE U
IIUCbMEHHBIE TEKCTHI C UCIIOJIb30BAHUEM WILTFOCTPATUBHBIX MAaTEPUATIOB.

CoBMecTHAas ACATCIBHOCTD (COTDVI[HH‘IGCTBO):

NOHUMAaTh M MCHOJb30BATh MPEUMYIIECTBA KOMAHIHOM W HWHIWBUIYAIbHOU
paboThI TIpH pEIICHUU KOHKPETHON OMOJIOTHYECKOW MpOoOJIeMbl, 000CHOBHIBATH
HEO0OXOIUMOCTh NMPUMEHEHHUS TPYNIOBBIX (GOPM B3aUMOJEHCTBUS MPU PEUICHUU
MOCTaBJICHHOW y4eOHOM 3a1auu;

MIPUHUMATH 11€JIb COBMECTHOM JEATENbHOCTH, KOJUIEKTUBHO CTPOUTH JICUCTBUS 110
e€ JOCTIKEHHUIO: pACTIPENeNsTh POJIH, JAOrOoBapUBaThCs, 00CYKAAaTh MPOIECC U
pe3yabTaT COBMECTHOM pabOTHI;

yMeTh 0000IIaTh MHEHHS HECKOJIbKUX JIIOJICH, TMPOSIBISTH TOTOBHOCTH
PYKOBOJIMTb, BBITIOHSTH MIOPYYCHUS, TTOAIAHITHCS;

IJIAHUPOBATh OPTraHMU3alMI0 COBMECTHOW pPabOThHI, OMPENENsiTh CBOIO poib (C
y4€TOM TPEANOYTEHUH U BO3MOXKHOCTEM BCEX YYACTHHUKOB B3aUMOJICUCTBHS),
pacmpeneniaTh 3a7adud MEX]y YICHaMH KOMAaHbl, Y4acTBOBaTh B T'PYIIOBBIX
dbopmax paboThl (00CYk1eHUSI, OOMEH MHEHUSMH, MO3TOBBIC IIITYPMbI U UHBIE);
BBITIOJIHATH CBOIO YaCTh pa0OThI, IOCTUTATh KAY€CTBEHHOT'O Pe3yJIbTaTa 10 CBOEMY
HaIpaBJICHUIO U KOOPJAUHUPOBATH CBOU JEUCTBUS C IPYTUMU YieHAMU KOMaH/IbI,
OIICHMBAaTh Ka4eCTBO CBOEro BKJaJa B OOMMA MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSATENbHO  CHOPMYJIUPOBAHHBIM  YYaCTHUKAMHU  B3aUMOJICHCTBUS;
CpaBHMBATh PE3YIbTATHI C UICXOIHOM 3a/1aueil ¥ BKJIA]] KaXKJI0ro YieHa KOMaH bl B
JOCTUKEHUE PE3yJbTaTOB, pa3AcisTh chepy OTBETCTBEHHOCTH U TMPOSBISITH
TOTOBHOCTH K MPEJOCTABICHUIO OTUETA TIEpE] TPYIIION;

OBJIAJETh CHCTEMON YHHUBEPCAJIbHBIX KOMMYHHMKATHBHBIX JEHCTBUI, KOTOpas
obecrieunBaeT CHOPMHUPOBAHHOCTh COLMAIBHBIX HABBHIKOB U SMOIMOHAIBHOTO
MHTEJJIEKTA KOJIHHUKOB.

B cgepe oenadenus yrueepcanvHuiMu YueOHLIMU peSYIAMUBHLIMU OeUCTNEUIMU:
CaMOoOprasu3aiys:

BBISIBJISITH TIPOOJIEMBI JUISL PELIEHUS B JKU3HEHHBIX M YYEOHBIX CHUTYalUsX,
MCIOJIB3YS OMOJIOrMUECKUE 3HAHUS;

OPUEHTHPOBATHCS B PA3IMYHBIX MOAX0IaX TPUHATHS PEIICHUH (MHANBUyaTbHOE,
NPUHATHE PELIEHUS B IPYIIE, IPUHATHE PEIICHUN TpyNIon);

CaMOCTOSITCJILHO COCTaBJISITh aJrOPUTM pEIIeHUs 3aaayu (WM €ro 4YacTh),
BBIOWpATh CMOCOO0 pemieHus y4eOHOW OHWOJOTHYECKON 3ajadu ¢ y4ETOM
UMEIOLIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh
npe/iaracMbie BAPHAHTHI PEIICHUI;

COCTaBIIAITh IUIAaH JAEeWCTBMHA (TUIaH peanu3ald HAaMEYEHHOTO alropuTMa
pEIIeHNs), KOPPEKTHUPOBATh MPEJIOKCHHBI aNrOpuTM C YYETOM TIOTYyUYEHUS
HOBBIX OMOJIOTUYECKUX 3HAHHUM 00 N3y4aeMOM OHOJIOTHYECKOM OOBEKTE;

7ieNaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.



CaMOKOHTPOJIb (pedekcust):

BJIQ/IETh CIOCOOAMM CAMOKOHTPOJISl, CAMOMOTHUBALIMU U pedIIeKCHu;

JaBaTh aICKBaTHYIO OLIEHKY CUTYalluy U MIPEeAJiaraTh IUlaH €€ U3MEHEHMS,;
YUUTBIBaTh KOHTEKCT U MPEABUAETH TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU
penieHuy  y4eOHOW OHMOJIOTMYECKOW 3aJadud, aJanTHpOBaTh pEIICHHE K
MEHSIOLIUMCS 00CTOATENbCTBAM;

OOBSCHATH MPUYUHBI TOCTHXKEHUS (HEAOCTHXKCHHUSI) PE3yNIbTaTOB JESTEIbHOCTH,
JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY, YMETb HAaxOJUTh IIO3UTHBHOE B
MPOU3OIIEAIIEN CUTYAlNH;

BHOCUTb KOPPEKTHBBI B JESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB,
M3MEHUBIIUXCS CUTYallNid, YCTAHOBJICHHBIX OIUOOK, BOZHUKIIUX TPYIHOCTEH;
OLICHHMBATh COOTBETCTBUE PE3YJIbTATA LEIH U YCIOBUIM.

OMOIMOHAJILHBIA MHTEIIEKT:

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

BBISIBIISITD U AHAIM3UPOBATH TPUYHMHBI YMOILINIA;

CTaBUTh c€0s1 HA MECTO JAPYroro YeJoBeKa, IOHUMAaTh MOTUBbI U HAMEPEHHUS
ApYyToro;

PEryJIMpoBaTh CIOCOO BHIPAKEHUS IMOLIUH.

[IpunsiTue ceds u Ipyrux;

OCO3HaHHO OTHOCHUTHCSI K IPYTOMY YEJIOBEKY, €T0 MHEHHIO;

IpU3HaBaTh CBOE MPaBO Ha OMIMOKY M TaKOe K€ MpaBo APyroro;

OTKPBITOCTh ce0€ U APYTUM;

OCO3HaBaTh HEBO3MOXXHOCTb KOHTPOJMPOBATh BCE BOKPYT;

OBJIAJIETh CUCTEMOM YHUBEPCAIbHBIX YUEOHBIX PEryJISATUBHBIX ACUCTBUI, KOTOpas
oOecrieuynBaeT (POPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS
MO3ULHUS JIMYHOCTH), W >KU3HEHHBIX HABBIKOB JIMYHOCTH (yTpaBiieHUus coOoi,
CaMOJIMCLMIUINHBI, YCTOMYUBOIO MOBEICHHUS).

IIpeameTHbIe pe3yJabTaThl OCBOEHUS MPOrPAMMEBI
B no3naBatenpHOM (MHTEIUIEKTYaIbHOM) chepe:

— MpUOOpeTEeHrEe OMbITa MUCIOJI30BAHUS METOJ0B OMOJOTUUYECKON HAYKH C IIEJIbIO

U3Y4YCHUS] OMOJIOTHYECKUX OOBEKTOB, SIBICHWH M MPOIIECCOB: HAOJIOICHNUE, ONHUCAHUE,

IMPOBCACHUC HCCIOXKHBIX OMOJIOTHYECKUX OMNBITOB U 9KCIICPUMCHTOB, B TOM 4YHCJIC C

MCIIOJIb30BAaHUEM aHAJIOTOBBIX M IU(PPOBBIX OMOJOTUYECKUX MPUOOPOB U HHCTPYMEHTOB;

(I)OpMI/IPOBaHI/Ie YMCHUA HMHTCTPUPOBATH OMOJIOrMYECKHE 3HAHMS CO 3HAHHUSIMH M3

JIpYruX y4eOHbIX MpeAMeTOB ((HDU3UKU, XUMUH, reorpaduu, UCTOPUHU, OOIIECTBO3HAHUS
T 1.);



— (opmupoBanue yMeHuUil pemarh yueOHble 3a/1aud OMOJOTUYECKOTO COIepKaHus,
BBISIBIIATh ~ IPUYMHHO-CJICACTBCHHBIC  CBS3H, IPOBOJUTH  KAYECTBEHHBIE
KOJIMYECTBEHHBIEC PACUETHI, JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJyYEHHBIX PE3YyJIbTaTOB;

— (opmupoBaHue yMEHHS TJIAHUPOBATH YUEOHOE HMCCIIECIOBAHWE WJIM MPOCKTHYIO
paboTy C y4eToM MOCTaBICHHOU 11eNu: (POopMyIUpOBaTh MPOOJIEMY, TUTIOTE3Y U CTABUTh
3a/lauyd MCCJICIOBAHWs, BBHIOMPATH AJCKBAaTHO ITOCTABJICHHOW IIETM METOJbI, JeNaTh
BBIBOJIBI TIO pe3yJIbTaTaM MCCIICIOBAHUS WU TPOSKTHON ACSITEIIBHOCTH;

— (¢dopmHupoBaHHE  HWHTEpeca K  YIIOyOJCHWIO  OMOJOTHUYECKMX  3HAHUH
(npenmpodubHas TOATOTOBKA M TpodecCHOHATbHAS OPUCHTAINS) U BEIOOPY OMOIOTHI
Kak Npo(UJIbHOTO MpeIMETa Ha CTYIIEHU CPETHET0 MOJHOI0 00pa30BaHus il Oy Tymieit
podeCCUOHAIBHOM  JIEATEIbHOCTH, B O00JacTH OWOJIOTMH, MEIAUIMHBI, 3KOJOTHUH,
NICUXOJIOTUH, BETEPUHAPHUH, CETTHCKOTO XO35UCTBA;

— BJQJICHUE HaBbIKaMU paboThl ¢ uHPOpPMALUE  E€CTECTBEHHO-HAYYHOTO
coJiepKaHusl, MPEACTABICHHONW B pa3HON (opme (B BUIE TEKCTa, TAOJUYHBIX JAHHBIX,
cxeM, rpaduKoB, AWarpamMMm, MoOJeNel, H300paKeHUN), KPUTHYECKOrOo aHalu3a
MH(pOpMAIUU U OLICHKH €€ JIOCTOBEPHOCTH;

— yMCHHUE MHTETPUPOBATH OMOJIOTMUYECKHE 3HAHWS CO 3HAHUSAMHU JAPYTUX YICOHBIX
MPEAMETOB; UHTEPEC K YriyOJIeHUI0 OMOJIOrMYECKUX 3HAHUW U BBIOOPY OMOJIOTMH Kak
npodUIBLHOTO TpeaMeTa Ha YPOBHE CpefHero ooOiiero oOpa3zoBaHus sl Oymyuien
npoeCCUOHATILHON  JICSITEIBHOCTH B 00JIacTM OHMOJIOTMHM, MEIUIIMHBI, SKOJIOTHH,
BETEPUHAPHUH, CEJIbCKOTO XO3SIMCTBA, MHUIIEBOM MPOMBINIICHHOCTH, TICUXOJIOTHH,
UCKYCCTBA, CIIOPTA - UMETh YETKHE MPEJACTABJICHUS] O MATEPUATMCTHUYECKOU CYIIHOCTH
T€HOMOB YKHUBBIX OPTaHU3MOB U PETYJISAIINIO UX PAOOTHI;

— 3HaHWE OCHOBHBIX (DAKTOPOB OKPYKAIOIICH CpEJbl, BIMSIONIMX HA Pa3BUTHE U
CYIIIECTBOBAHKE KUBBIX OPTAHU3MOB, QIANTAINKA K (JaKTOpaM OKPYKAFOIICH CPeIbl;

— 3HaHWE OCHOBHBIX MOAXOJ0B OMOTEXHOJIOTUH, UCTIOIB30BAHMS €€ TOCTIKCHHUM B
COBPEMEHHOM KU3HU YEJIOBEKA, OCOOEHHOCTH UCIIOJIb30BAHUS KUBBIX OPraHU3MOB IS
MIPOU3BOICTBEHHBIX HYXK/]I YEJIIOBEKA;

— 3HAHWE OCHOBHBIX IMOJXOJI0B CEICKIIMU U OMOTEXHOJOTUH KYJIbTYPHBIX PACTEHUH,
XapaKTepHU30BaTh TI'CHETHYCCKH  MOAU(PUIIMPOBAHHBIC  PACTCHHS, OIEPUPOBATH
MOHATUSMU, THOpUAM3ALUS, OTHAJCHHAs THOPUIU3AINsI, WCKYCCTBEHHBIH OTOOD,
reTepo3uc, TpanchopMaIys, MyTareHe3, TCHETHUYECKOE PEAAKTHUPOBAHUE;

— TOHMMaHWE MOJICKYJIAPHBIX  MEXaHHW3MOB  pealu3alil  HACJIeJICTBEHHON
uH(GOPMAITUU U YMEHUE CBOOOIHO OTICPUPOBATH OCHOBHBIMU TIOHSITHSIMHU MOJIEKYIISIPHON
OMOJIOTHY U €€ COBPEMEHHBIX HAMPAaBIEHUN — I€HOMUKH, METar€eHOMHKH, IPOTEOMUKH;

— 3HaHWE OCHOBHBIX 3a00JICBAaHHI YEIOBEKA, MEXaHU3MOB UX Pa3BUTHS, CIIOCOOAX
WX IMaTHOCTHKY U JICUCHUS;



— (opmMupoBaHuEe yMEHUS WCIIONBH30BATH MOHATUWHBIN anmapaTr ¥ CUMBOJIMYECKUI
A3bIK TE€HETHKH, T'PAMOTHOE NPHUMEHECHHE HAyYHBIX TEPMHUHOB, IOHSTHH, TEOPHIA,
3aKOHOB ISl OOBSICHEHUS HaOI0laeMbIX OHOJIOTMUECKUX OOBEKTOB, SIBICHUU W
IPOLIECCOB, TTO3BOJISIONIUX 3A0KUTh (YHAAMEHT HAYYHOTO MUPOBO33PEHHUSI.

B 11eHHOCTHO-OpHEeHTAMOHHOH cdepe:
— 3HaHHWE, YTO TPHUMCHCHHE COBPEMCHHBIX TEXHOJOTHH MOJIEKYJIIPHOW OWOJIOTHH
MO3BOJISICT YCICIIHO peIIaTh Takue 3J000/IHEBHBIC MPOOJIEMBI, KaK OXpaHa

0pr>1<a10mel71 Cpeabl, COXpAaHCHUC 310POBb YCIIOBCKA, KOHTPOJIb U BOCCTAHOBJICHHUC
9KOCHUCTECM.



TEMATHYECKOE IINTAHUPOBAHUE

Moayab «Kak )KMBOTHBbIE M PACTEHHUsI MPUCIIOCAOTHBAIOTCS (IBOJIIOIHOHHAS
akoJorus) 5-6 kimaccel (34 yaca)

MOPGhOIOTHYECKUX U
(U3HOJOTNYCCKUX aTalTaIIHH.
[Touemy opraHu3MbI He
CTaHOBSATCS OCCKOHECYHO
OOJBIIMMH, MaJICHEKAMU,
BCCSITHBIM.

TeMbl OcHOBHOE coepkaHue JlesiTeJIbHOCTD
IKOJIbHIUKOB
1. M1 uccaexyem CBoiicTBa U CTPOEHUE KUBBIX Hccnenosarensckue
JKMBbIe 00bEeKThI OpraHu3MOB (CTPOEHHUE KIIETKH). | paboThl «Bce nu (CUHUIIBL,
(6 9) Bun, ocobb — opranusm kak Ooenku, Oepe3bl © T.J.)
euHas cucTeMa. Aanranuu OJMHAKOBBIE?
(mpucnocobnenus). [louarue DOTOKBECTY.
roMeocTasa KuBoro opranusma. | [Ipakruueckas pabota
Crioco0bl ero noaaepxKaHusl. «Cocrasisiem KHUTY
Orpannuenus PEKOpPIOB  pACTEHHH U

JKUBOTHBIX HAIIICTO Kpas».

2. Bausinue
OKpYXKAKOLIel
cpelbl Ha JKUBbIE
opranu3msbl (12 u)

@DaKTOpPBI OKPYKAIOLIEH CPEIbI
(abmoTrueckre, OMOTHYECKHE,
aHTpornoresssie). [lpumepsl
abnoThyeckux (hakTopoB,
OKa3bIBAIOIINX OCHOBHOE
BIIUSTHUC HA )KU3HEIEATESILHOCTD
KUBBIX OPTaHU3MOB:
TeMITepaTypa, CBET, BIAKHOCTb.
OcHOBHbBIE 3aKOHOMEPHOCTHU
IIPUCITOCOOJICHHS KUBBIX
OpPraHu3MOB K a0OMOTHYECKUM
dakTopam. I[IpucnocobaeHus K
OCHOBHBIM a0MOTHYECKUM
dakTopam: Temmneparypa,
BJIQ)KHOCTH U CBET.

[IpakTrueckoe 3aHsTue
«Bet u Temno» (KyOuku
JbJia B3BECUTb, MOJOKUTh
B yaiku lletpu Ha
pa3HOIBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTH
3aHOBO — KTO OBICTpee
pacrasi).

[IpakTrueckoe 3aHATHE
«Yro pactBOpsieTcs B
BOJI» (IKCIIEPUMEHT
«Kungkuii 1om»).
[IpakTHueckoe 3aHATHE
«dnuddy3us BemecTs B
BOJIe (pacTBOPHI)»,
«JIBKeHue pacTBOPOB IO
LBETKY».

[IpakTHueckoe 3aHaTue
«Jleng nnaBaer B Boze
(aiicOepru, 3amep3aHue
BOJIOEMOB)».
[IpakTHueckoe 3aHsTHE
«Jlen ipu 3amep3aHuu




pacumpsieTcs»
(pa3pylleHre KaMHs
(mouBoOOpazoBaHuE),
3aMep3aHUEe KIIETOK).
[IpakTueckoe 3ansaTue
«ly6ay (kyOuKHU Jap1a
3aBEPHYTH B pa3HbIN
MaTepual, B3BECUTb).
[IpakTuueckoe 3ansTHe
«ITurmMeHTb» (MOKHO
pa3lieauTh Ha BaTMaHe
KpacuTeI! U3
(draomacTepoB».
[IpakTueckoe 3ansTHE
«Kak )KMBOTHBIE TIJIABAIOT
B BOJIe» (DKCIIEPUMEHT ¢
MTATICTKOM ).
HccnenoBarensckue
pabotsl «BnusiHue cBera
(Temuia, BIaXXHOCTH,
COCTaBa MOYBbI) HA
pacTeHUs B €CTECTBEHHBIX
WJIU UCKYCCTBEHHBIX
YCJIOBUSAX» (Ha TOCTYITHOM
Marepuarne).

3. B3zaumopeiictBust
KMBbIX OPraHU3MOB
(4 9)

buotnueckue paxropsr.
3aKOHOMEPHOCTH Pa3BUTHS
MEXBUTOBBIX
B3aUMOOTHOIIIEHUN.
KosBomtonus (XUIHUK-KEePTBa;
Mapa3uT-X03sIMH) DBOIIOIHUS
cTpaTeruii J0OBIBAHUS TTHTITH.
CommansHocTh. Bunpl-
BceneHIpl. [lepedeHn pacTeHwmiA-
BpEIUTEIEH.

HccnenoBarenbckas
pabota «HabOmronenus 3a
B3aMMOOTHOIICHUSIMH
YKUBOTHBIX TIPU
TOOBIBAHUH ITHIIH
(KOPMYILKH JUIsl ITUL, AJIS
TOPOJICKUX UJIA CEITbCKUX
YKUBOTHBIX). Bel-
Kamephi».
Hccaenosarenbckas
pabota
«PacnpocTpanenue
BUJIOB-CUHAHTPOIIOB B
HaIlleyl MECTHOCTH




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

AHTponoreHHsie (HakTopBhI.
[IpaBaa u, 4TO MEPBOOBITHBIE
JFOJ KWJIA B TADMOHHH C
npupogoii. OJoMaIHUBaHUE U
MPUPYUYEHUE )KUBOTHBIX U
pacTeHuii. 3aueM crnacatb
BBIMHPAIOLIUE BUJIBI, KaK 3TO
nenatb. KynpTypHble pacTeHUs U
ux aukue npeaku. [ouemy
BaYKHO UX COXPAHSITh.
Pa3nooOpa3ue KyJIbTypHBIX
pacTeHU U UX 3HAUYCHUE B
KU3HH yesoBeka. KpacHas kHura
Bawei Teppuropun. Oco60
OXpaHsieMbI€ TEPPUTOPUH,
3anoBeTHUKU Poccun u Mupa.

[TpakTiaeckas pabota
«Pa3zHooOpasue
KYJIbTYPHBIX PaCTCHHUH B
BaIlleM PETHOHEY.
HccnenoBaTenbekast
paborta «BrnusHue
AHTPOTIOTEHHBIX (PAKTOPOB
Ha pa3BUTHE PACTECHUU B
ropo/ie/HaCeIICHHOM
IIYHKTEY.
DKCKypCHs/TIpaKTHYECKast
pabota «OOIIT B Bamem
pETHOHE — YHUKAIbHBIC
O0OBEKTHI TPUPOIBI».

5. OkoJI0orNUECcKHUE
Humu (6 4)

buocdepa — ogna us3
BaKHEHUIITNX 000JI04eK 3eMJIH.
UTo Takoe «3KOJIOTUYECKHE
HUIIN» U KaK OHH
dbopmupytorca? GopMupoBaHue
3HaHUU 110 OMOpa3HOOOPaA3HIO
KUZHEHHBIX (QOpPM,
MTOBEACHUYCCKUX
PUCIIOCOOJICHHI,
MOJAU(PUKALUOHHAS
W3MEHYUBOCTH (Ha 0a30BOM
ypoBHe). PacTturtenbHble
COO0IIIeCTBA ¥ UX THIIBI.
PazButne u cMeHbI
PACTUTEIHHBIX COOOIIECTB.

HccnenoBarenbckue
paboThl «DKOIOTUYECKHUE
HUIIN BOKPYT T€Os —
onucanue pakTopoB
OKPY’KaIOIIEH CpeIby.
HccaenoBareabckue
paboThI
«DeHomornYecKmue
HaOJIIOIEHUS .

Moayab «OCHOBBI pac

TeHHeBOACTBa» 7-8 Ki1acchl (68 yacoB)

TeMmbl

OcHoBHOE coepkaHue

JlesiTEeJIbHOCTD
MKO0JbHUKOB

Tema 1. BBegenue B
PacTeHNeBOACTBO

24)

Yro-Takoe pacCTeHUEBOIACTBO:
OCHOBHBIE (haKTOPBI
BBIpAILIMBAHUS PACTCHUM.
Hcropus passurus
arpOXMMHUYECKUX 3HAHUHI
(pabotser M.B. JIomonocoga, O.
JInbuxa, byccenro, B.B.
Hoxyuaesa, K.A. Tumupssena,
II.A. Kocteruena, JI.H.

[Tpaktrueckas paborta
«bouka JInuouxay.




[IpssHUIIHUKOBA U Ap.).

Tema 2.
ArpoTexHu4ecKui
IKcnepuMeHT (6 1)

[IpaBuia mocTaHOBKHU
arpod’KCIIEPUMEHTOB.
ITocTaHOBKA DKCIEPUMEHTOB C
pacteHusiMU. Be1OOp TeMBbl,
COCTABJICHHME TMIIOTE3bI, LIETIU U
3a/1a4 KCIIEPUMEHTA 110
BBIPAIIMBAHNUIO PACTCHUH B
KOHTPOJIUPYEMOM Ccpelie.
KonTpomnu, nosropHocty,
MIPOBE/ICHHUE IKCIIEPUMEHTA.
[ImaHnpoBaHMUE SKCIIEPUMEHTA.
OueHka pe3yapTaToB
AKCIIEPUMEHTA.

OcBoeHue TEXHOIOTUU
KpPYTJIOTOAUYHOIO BBIPAIIMBAHUS
CaJaToB U MUKPO3EJICHU B
KOHTPOJIUPYEMBIX
UCKYCCTBEHHBIX YCIOBUSIX.

Hccnenosarenbckas
pabota «DakTopsl,
BIIUSIOILKE HA
IpopacTaHue ceMsH (pocT
IIPOPOCTKOB)».
[IpakTuueckas paborta
«C0Oop yCTaHOBKM JJIs
BBIpAIIBAHUS PACTCHHI B
KOHTPOJUPYEMBIX
YCIIOBHSIX».

Tema 3. PoJub
XHMHYECKHUX
3JICMEHTOB B

NUTAHUM PACTEHUH
(20 a)

Bopa. PactBop. BeITskKa.
AHUOHBI, KATUOHBI,
3JIEKTPONPOBOAHOCTH U pH
pacTtBopa. Poib xumuueckux
3JIEMEHTOB B MUTAHUU PACTEHUI.
[Tonyuenne nuTaTeIbHbIX
BEILIECTB PACTCHUSIMH.

VY noOpeHnusi: opraHu4eckue,
MUHEpAJIbHbIE,
MUKpoOHogornyeckue. Tumsl
NIMTaHMs pacTeHU. Bo3nymHoe
U MUHEpaJibHOE (KOPHEBOE)

MU TAHUE PaCTEeHUU. TpaHcopT
MUTATEJIbHBIX BEIESCTB
pACTEHUI: BOCXOIAIINN U
HUCXOISIUN TOK. Baxkuenmue
Kanuiinele, pochopHbie U
a30THBIC YAOOPEHUS, UX
cBorctBa. [IpocThie U ClOXKHBIE
yInoOpeHus.

Poct u pa3zButune pacrenuii:
ATaIlbl OHTOreHe3a, (haKTOPHI,
BJIUSIIOIIME HA POCT PACTECHUIA:
CBET, I'YCTOTa NOCAJ0K, MUTaHUE,
cybcTpar.

Oco0eHHOCTH TUTAHUS

[IpakTuueckas padora
«CxeMbl TUTaTEIbHBIX
pactBOopoB. Pacuer 103
yIOOpEeHH 715t
MUTATEJIbHBIX PACTBOPOBY.
[TpakTuueckas padbora
«ITpaBuna cMemmBaHus
ya00peHuii»
[Tpaktruueckas paborta
«IIutanne pacreHnii:
TEXHOJIOTHSI
MIPUTOTOBJICHUS
MUTATEIbHBIX PACTBOPOB
JUTSL pa3HBIX KYJIBTYPY.
[IpakTuueckas paborta
«MOHUTOpPHUHT
MUHEPAJIIBHOTO MUTaHUs
pacTeHUN.
[IpakTuueckas pabora
«PacTturenbHas
JTIMarHOCTUKA.
UccnenoBatenbckas
pabota «Or1eHka
COCTOSIHMSI KOMHATHBIX
pacTeHuH, paCTEHUHN HA
IIKOJIbHOM TEPPUTOPUH,




pacTeHuii a30ToM. A30T U €ro
3HAYEHUE B )KU3HU PACTECHUM.
DopMBI a30Ta U UX
MpEBpaIllCHUE B TTOYBE.
Uctounuku docdopa ans
pacTeHus. 3HaUCHUE
dbocdhopcoaepxkamux
COCIMHEHUH B KJIeTKe. Poiib
MaKpOIPTUYECKUX COECTUHEHUN
docdopa B SHEPreTHIECKOM
oOMeHe.

Bnusinue kanus Ha pusnyeckue
CBOWCTBA MPOTOILIA3MBbI, HA
(dbepMeHTBI YTIIEBOIOPOIHOTO
oOMeHa, cuHTe3 OEJIKOB U JIp.
Ponb kanus B nogaep:;xaHuu
MOHHOT0 0OajlaHCca B TKaHSX, B
MpoILIecCax CaMOPETYIIALINH.
Perynaropnas u
CTPYKTYpoOOpa3oBaTeIbHas
pOJIb KaJbLIMsl. Y4acTHE B
00pa30BaHUM KJICTOUYHOU
CTEHKH, OJIJIEpKAHUU
CTPYKTYpBI MEMOpaH U
peryJsius UX TPOHUIIAEMOCTH.
3HaYEHWE MarHus B
MeTa00IM3Me PaCTCHUH.
Marnuii B coctaBe xjiopoduia,
CXOJICTBO XJIOpoduiuIa U
reMorjgoOrHa Kak
CBHUJICTEJILCTBO €AUHCTBA
OpraHu4ecKoro Mupa.

Cepa u ero OCHOBHBIC
COEMHEHUS, UX POJIb B
CTPYKTYPHOW OpraHu3aiuu
KJIETKH, y4acTHE B
OKHUCIIUTENIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUIX
MuUKpOIIIEMEHTHI.
[Ipencrasiienus o posiu
MHUKPOAJIEMEHTOB B
MeTab0JIM3Me PACTEHUH.
Oco0eHHOCTH MOCTYIIICHUS
MHKPO3JIEMEHTOB B PACTEHHUS.
CHHepru3M 1 aHTaroHu3M

YCTaHOBKA MPUYUH
MaTOJOTUYECKUX
COCTOSIHMM (IIpU
HaJIUYUN )».
Hccnenosarenbckas
pabota «OneHKa BIUSHUS
Pa3IMYHBIX AJIIEMEHTOB Ha
COCTOSIHME PacTEeHUM
(cocTaBlieHHE Pa3TUYHBIX
MIOJKOPMOK)».




SJICMCHTOB IITMTAaHU paCTeHHﬁ.
PacturennHas JUAarHoCTUKa 1
MECTOObI I/II[GHTI/ICI)I/IKEU_[I/II/I
HCI[OCTaTKa/ M30BITKA PJIEMECHTOB
ITUTaHHA.

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

[TonsiTue o perymnsiTopax pocrta
pactenuii. CTUMYIIATOPBI pOCTa
— (bUTOrOpMOHBI (AyKCHUHBI,
ruO0epeISTUHBI, TUTOKWHUHBI).
NHruduropsl pocta pacTeHUM:
1. mpuponansie (abcm3oBas
KHCJIOTa ¥ HEKOTOPBIC
(heHONbHbIE BEIlleCTBA
(MuKymapoBasi, KOpu4yHas,
CaJTUIIAIIOBAs KUCIIOTHI).

2. CHHTETUYECKUC
(MOpGhaKTHHBI, peTapaHThI,
nedoIMaHThI, T€CUKAHTHI,
repOunubl). DUTOMOHUTOPUHT
U OILICHKA COCTOSIHUS PaCTEHUM.
CoBpemeHHBbIE CITOCOOBI
MOHUTOPHUHTA.

3ammTa pacTeHUM OT
BPEIUTEIIEH: OCHOBBI
onomerosa.

[IpakTruueckas padorta
«DUTOMOHUTOPHHT U
OLIEHKA COCTOSIHUSA
pactenuii. CoBpeMEHHbIE
CIIOCOOBI MOHUTOPUHTAY.

Hccnenoarenbckas
pabota «Bnusiaue
reTepoayKCruHa Ha
npopactaHue (pocT Ha
Pa3HBIX CTAUsAX, B Pa3HBIX
YCIIOBUSIX ) Pa3IMYHBIX
pacTeHUI.

[IpakTnueckas padota
«MHcekTapun: npaBuia u
YCIIOBHS pa3BEICHUA
ITOJIE3HBIX HACEKOMBIX).

Tema 5. Boanasi,
necyaHasi v
NMOYBEHHAS
KYJbTYPbl, HX
npuMeHeHue B
BbIPAIMBAHUU
pacreHmi.
Pdusnojorus
pacrenuii (8 u)

Bonnas, necuanasi v moYBeHHAs
KYJbTYpbI, UX TPUMEHEHHE B
BBIPAIIMBAHUU PACTCHUM.
[IpoBeneHue BOAbI B KOPHE U
cTebie pacTeHHUIl.

Boaneiil pexuM pacTeHU:
CTpPOEHHUE YCTHUIL: (PaKTOPHI,
BIIUSIOIIME HA UX PACKPBITHE U
3aKpbITHE. 3HAUEHUE MEXaHU3Ma
peryJIsiuy UCTIapeHusl BIaru
pacTeHueEM.

POTOCUHTE3 — YHUKAJIBHBIN
MpolLecc pacTeHu. TeMHOBas 1
cBeroBas (a3el PoTOCHHTE3A.
3nadyeHue poTrocuHTE3a I
YKUBBIX Oprannu3MoB. DaKTOpbI
pOCTa pacCTEHUI: BO3AYX U
aspanus. [logzemHoe npixanue
PACTEeHHMI1: COCTaB IOYBEHHOIO
BO3/TyXa, Ta3000MeH. ['a3000MeH

[IpakTuueckas pabora
«KopHeBoe naBiieHue.
[IpakTuueckas pabora
«IIpurorosienue
npenapara yCTbUIl
METOJIOM CJIEIKA.
Uccnenosarensckue
pabots! «BnusiHue
YCJIIOBUM COAEpKaHUs
pacTEeHUM Ha KOJMYECTBO
YCTBHUID.

[IpakTuueckas padorta
«DOyHKIIMOHAJIbHASA
JIUArHOCTHKA PACTECHUM 1O
AKTUBHOCTH
XJIOPOILIACTOBY.
Uccnenosarenbckas
pabota «Onpenenenue
xyopodumna A u b,
OIIEHKA




pu OECIIOYBEHHOM
BBIPAIIMBAHWH.

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

[IpakTuueckas paborta
«Anparust, CO; u Os.
JIpIXaHuE paCTCHUI.
[IpakTuueckas paborta
«JlpIxaHue pacTeHUM:
OIIEHKA MHTEHCUBHOCTH
JbIXaHUSI PACTEHUN U
IIJIOJIOBY.
Hccnenosarensckue
pabotsl «Bnusiaue
croco0a BbIpALUBaHUS
(cocTaBa mUTaTEIHHOM
CMECH, CXEMbI BHECEHH)
Ha POCT U Pa3BUTHSA
Pa3IMYHBIX PACTEHUI.

Tema 6.
KyabTypHbIe
pacTeHmusl.
CoBpeMeHHbIE

ACMEKThI CeJIeKIHU
(20 a)

Kaxk guenoBek ctajl HICII0JIb30BaTh
pactenus? CBs3b pa3BUTHS
[MBUJIN3AIAM YEJIOBEKA U
OJIOMAIlIHUBaHMS PACTEHUM.
JomecTukanus.
HacnenacrBeHHOCTH M
U3MEHYMBOCTH — OCHOBHBIC
CBOMCTBA KMBBIX OPTaHU3MOB.
HN3menunBocTh. Buabl
M3MCHYHBOCTb.

I'en —maTepuanbHBIN HOCUTEINb
HACJICJICTBEHHOCTH U
n3MeH4nBoCcTU. HykiienHoBbIE
KHUCHOTHI. JIokanu3amnus
F€HETUYECKOro MaTepuasa B
KJIeTKe. JleieHue KIeTok.
Pennukanus JIHK. OcHoBHas

J0TMa MOJIEKYJISIPHON OMOJIOTHH.

Tpanckpumnuus. TpaHcisiuus.
Myrannu.

Oddekt OyTHUIOYHOTO
TOPJIBIIIKA U TEHETUYECKOE
pazHooOpasue. Uto Takoe
reHO0aHk? 3aueM COXpaHsITh
TE€HETUYECKUE PECYPCHI
pactennii? OCHOBHBIE CITIOCOOBI

Juckyceus
«JlomecTtukarusi, Bce 11
pacTeHus U )KUBOTHBIE,
KOTOPBIE KUBYT PSIZIOM C
YEJIOBEKOM UM
OJIOMAIIIHUBAKOTCS ?
MoO3KHO 511 cunTaTh
TapakaHa 0JIOMalTHEHHBIM
KUBOTHBIM?».
[Tpaktrueckas padborta
«MonaudukarmoHHas
U3MECHYHUBOCTH (JIUCTHS,
UTOJIKU C OJTHOTO
JepeBa)».

[TpakTrueckas paborta
«I'eH — HHCTpYKLHS 11O
cOopke KJIeTKH (Ha Oucepe
WJIU KOHCTPYKTOPE)».
[TpakTuueckas paborta
«MyTarnus Ha 6yTepopoe
(JTF000M 00BEKT M3
npeablIyel padoThl, Te
U3MEHEHUE UHCTPYKLIUU
IPUBEAET K U3MEHEHUIO
BHEIIIHETO BU/IA
00BEKTa)».




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

3unauenue padbor H.M. BaBuiosa.

3aKOH rOMOJIOTHYECKHUX PSAIOB.
L{eHTpbl MTPOUCXOKIAECHUSA
KYJIbTYpHBbIX pactenuit H.1.
Basunona u I1.M. XXykoBckoro.
OCHOBHBIE METO/IBI CEJEKIINU.
I'mbpunmuzanus. opmer ordopa.
OcHOBHbIE HANPABJICHUS
CEJICKIIUU: YIIy4IlIeHUE
YPOKaWHOCTH, YCTOMYMBOCTH K
OMOTUYECKUM U aOMOTHUYECKUM
dakTopam.

Ectb nu xu3Hb B npodupke?
BuotexHonmorus KyabTypHBIX
pacTeHUM.

Kak uenoBek Mmoxet
MOJAU(PUITUPOBATH PACTEHUS?
I'eneTnueckoe pelakTUPOBaHUE.
CoBpeMeHHbIE TTOIX0/1bI U
JOCTUKEHHUS TEHETHYECKOTO
pPEIaKTUPOBAHUs PACTEHUN.

[IpakTrueckas pabota 1o
rpynmnaMm «OTkyzaa Ha
HAIIIUX CTOJIAaX

(G PYKTBI/OBOIIH/3TaKI.
[IpakTuueckas pabota
«BripammBaem ropox. Kak
IIPOBECTHU CKPEILIMBAHUE Y
ropoxay.
Hccnenosatenbekast
pabota «BbIpamuBanue
pacTeHuil B IpOOHPKE»
(MOKHO BOCTIONIb30BATHCS
pe3ynbTaTaMu
TPEIBITYIINX
HKCIIEPUMEHTOB TIO
COCTaBIICHUIO
MUTATENFHBIX PACTBOPOB
JUTsl paCTEHU ).
[IpakTnueckas padota
«["eHOMHBIE HOXKHHIIBI
(MoaenupoBaHue padOThI
cuctembl CRISP-Cas)».

Tema 7.
PacTtureabHast

npoxaykiusi (8 1)

Hanzemurbie 1 moa3eMHEIE
opranbl pactenuid. [ToGer u
BUOU3MEHEHHBIN MOOET
pactennii. CriocoObl
Pa3MHOXKEHUS PACTEHUM.
[TonsTHe 0 KauecTBE MPOAYKTOB
nutanus. [IpoGiemsr
KOHKYPEHIIUU OT€YECTBEHHBIX
MPOJIYKTOB MUTAHUSA C
UMINopTHEIMU. Jloructrka
JIOCTaBKHU U CPEACTBA
COXpPaHEHUS TPOIYKTOB
MATaHMUS.

MuKpo3€eseHb: TTOJE3HOCTh U
TEXHOJIOTHUSI.

XUMHUYECKAN aHAJIN3
npoaykiuu. OCHOBBI
CHEeKTpOhOTOMETPHH.
[ToreHnmomeTpus.
Xpomarorpadusi.

[TpakTuueckas padborta
«IIpenenbHO nOMyCTUMBIE
kouuentparuu (1K) u
METO/Ibl KOHTPOJIS
Oe3omacHOCTH
PACTUTEIBHBIX POIYKTOB
TTUTAHUS.
Hccaenosarenbckas
paboTta «O1ieHKa KauecTBa
BBIPAILICHHOM
MUKpO3eJIeHn» (1100
CBOSI, TUOO U3 Mara3uHa).
[TpakTrueckas paborta
«MeTto1pl OLIEHKHN
Ka4eCTBa PaCTUTEIIbHON
MPOIYKIIUU: XPAHCHHUE U
COXPaHHOCTb
MTUTATETHHBIX BEIIECTBY
(Mo JocTynHOMY
000pYyI0BAHUIO).
Uccnenosarenbckas




pabota «Onpenenenue
BuTamMuHa C METOJIOM
00paTHOTrO TUTPOBAHMUS B
IUIOAaX Ha PA3HOM CPOKeE
(cmoco0e) XpaHeHUs.

Monyab «brHoTexHoorus» 7-8 kiaccol (68 yacoB)

TeMbl

OcHOBHOE coepKaHUE

JlesiTEILHOCTD
IIKOJbHUKOB

Tema 1.
BbuorexHosorus
4 v)

[TonsiTe OMOTEXHONIOTUH. 3a4eM
YeJI0BEKY OMOTEXHOJIOTHH, B YEM
UX TIPEUMYIIIECTBO TIEPe]T
XUMUYECKUM CUHTE30M. OCHOBHBIE
OMO00OBEKTHI OMOTEXHOIOTHU:
IIPOMBIIIICHHBIE
MUKPOOPTaHU3MBbI, KJIETKU U TKaHU
pacTeHul, >)KUBOTHBIX U YEJIOBEKa,
OMoKaTaIM3aTOPHI.

CoIpbe 11 OMOCHHTE3a U OLIEHKA
ero OMOJIOTUYECKOM 1IEHHOCTH.
OCHOBHBIEC HCTOYHUKH YTIEPOAA,
aszota, pocdopa, MUKPOIJIEMEHTOB.
HccnenoBanue HOBBIX HICTOYHUKOB
CBIPBs (BKJIFOYAsi BOIPOCHI €TI0
peaBapuUTeNbHON 00paboTKH),
pa3paboTKa HOBBIX MTUTATEIBHBIX
Cpell, B TOM YHCIIe BKJIFOYAIOITNX
OMOCTUMYJISITOPHI U IpyTHE
AJIEMEHTHI YIIPABJICHUS U
OTNITUMH3AIIUN TTPOIIECCOB
ouocunTteza. Metozpl
ONTHMH3AIIMN TUTATEIBHBIX CPE/I.

[IpakTrnueckas padora
«IIpumepsr
PUMCHCHUS
OMOJIOTHYECKHUX
0OBEKTOB B TBOEH
JKA3HI.

Tema 2.

MuxpoOuoJiorusi
(12 g)

[TonmoxeHue npoKapuoToOB B
CHUCTEME OpPTaHUYECKOT0 MHUpA.
CrtpoeHue OakTepuaIbHON KIETKH.
Knaccudukanusa 6akrepuil.
Mopdonorus 6akrepuii. [Ipocteie
U CJIO’KHBIE METO/IbI OKpALIBaHUS
Oakrepuit. Dusnonorust 6akTepHii:
NUTaHUe, JbIXaHUe, POCT U
pa3MHOKeHHE. 3HAKOMCTBO C
NOMEHOM ApXxeu
(3KCTPEMO(PHUIBHOCTbD,
O0COOEHHOCTH CTPOECHHUS KIIETKH).

[IpakTuka.
JlabopaTopHas pabota
«PUKCUpPOBaHHBIE
nmpenaparbl OaKTePHil.
Omnpenenenue Gopmbl
MIPEIIIOKEHHBIX
KyJIbTYP
MUKPOOPTaHU3MOB,
VICIIOJB3YS IPOCTON
METO/]T OKPACKI».
JlabopaTtopHas pabota
«Onpenenenue Tuna




MO0JI0YHOKHUCIIO€ U CTUPTOBOE
opoxxenue. dotorpodHbie U
XeMOTpOoQHBIC OAKTEPHUH.
Kunernueckoe onucanue nporecca
pocTa MUKPOOPTaHU3MOB.
DKCIOHEHIIMAIbHASI MOJIENb POCTA.
Kuneruka rudenu
MHUKPOOPTaHU3MOB.

[Tatorennsie 6aktepun. YymHas
najgo4yka v 4YepHas CMepTh,
00TynHM3M, CTOJOHSK, TyOepKyIIes.
Hcropust 60pbOBI C
OakTeprabHBIMU UHDEKITUSIMU.
BoiiHa 6eCKOHEYHOCTH:
AHTUOMOTUKH MPOTUB OAKTEPHIA.
MexaHu3MBbl IEUCTBUHN
AHTUOMOTUKOB. MEXKIIETOUHAs
KOMMYHUKaIus 0aktepuii. YyBCTBO
KBOpyMa.

[Ipumenenune 6akTepuit
yenoBekoM. Kunernueckoe
omnrcaHre OMOCUHTE3a ITPOTYKTOB
MHUKpoOpranusmamu. bakrepun,
KOTOPBIE MOTYT pa3yararhb
IJIACTHK.

Mukpoopranusmel B
arpoOMOTEXHOJIOTHUH.
HckyccTBeHHBIE acconauu
PaCTEHHI C MUKPOOPraHW3MaMH

KJIETOYHOW CTEHKH
METOJIOM OKpaIlIBaHUS
o ['pamy» (mipu
HAJIMYUU PEAKTHUBOB).
JlaGoparopHas padboTa
«IIpuroTtoBrenue
IPYKU3HEHHBIX
penaparoB
MOJIOYHOKHUCIIBIX
OaKTepHUi.
JlabopaTtopHas pabota
«IToceB cMbIBa C pyK Ha
yaku [letpm».
JlaGoparopHas paboTa
«Bplaenenne uncTon
KyJbTYpbl OaKTEpUH.
Meton pa3BeacHUI.
MeToa UCTOIAOIIETO
HITPUXAY.
JlaGopatopHas paboTa
«Mopdonoruueckas
XapaKTEePUCTHKA
BBIJECJICHHON YUCTOUN
KYJbTYPBI:
XapaKTEPUCTHKA
KoJIOHUH, (hopma
OaKkTepuii, TUTI
KJIETOYHOU CTEHKN.
JlaGoparopHas padboTa
«CpaBHeHue pocTa
MUKPOOPTaHU3MOB Ha
yarke 0e3 u ¢
n00aBICHUS
AHTUOVMOTUKOBY.
Hccaenosarenbckas
pabota «Ilouck
MHUKPOOPraHU3MOB
obnagaronmx
AHTArOHUCTUYECKOMN
AKTUBHOCTBIO».
UccnenoBatenbckas
pabora «Bbiaenenue
MOJIOYHOKHUCIIBIX
OakTepuil,
UCCIIEIOBAHUE UX




AKTUBHOCTH.
HccnenoBaTenabckas
pabota «Beiaenenue
OakTepuil MOJE3HBIX
JUTS pACTCHUI.

Tema 3.
JyKapHOTHYECKHUE
OPraHu3Mbl B
OMOTEeXHOJIOTHH
(mu1ecHeBbIE TPUOBI,
AP OAIKM,
Bogopocian) (12 u)

[1necHeBbie TpUOBI IPOYIIEHTHI
OMOJIOTUYECKH aKTUBHBIX BEIIECCTB
OO6mrast XxapakTepUCTHKA APOAOKEH
caxapomunetoB. Mcropus
UCIIOJIb30BAHUS APOAOKEH B
TPaAUIIMOHHON OMOTEXHOJIOTHUH.
TexHoJIOruu BUHOJENUS U
XJ1€00IeYCHHS,
CIIEHMAIU3UPOBAHHBIE PACHI
Ipoxckeil. MeTabosIu3M IPOXKeH.
Peakuust cnupToBOro OpOXKEHUS.
[TonydeHne BTOpUYHBIX
MeTa0O0JIUTOB B APOioKaX. Jpoxoku
Kak MPOAYLIEHThI OMOTOTUIMB.
[Tonyuenue 11eeBbIX OETKOB B
JIPOIKAX.

Oco0eHHOCTH BETeTaTUBHOTO U
MOJIOBOT'O Pa3MHOXKEHHUS Y
OPOXOKEN, 3HAUCHUE U3YUCHUS
MUTO3a U IIUTOKKUHE3a JJIS
ONTUMU3AIIMHU MTPOIECCOB
KyJIbTUBUPOBAHUS IPOKIKEBBIX
IITAMMOB, IOHUMaHUS TPUIUH
MAaTOT€HHOCTH JIPOXIKEN U TPUOOB,
MOKMCKa MUIIICHEH (PYHTUITUIOB U
pa3pabOTKH HOBBIX JICKAPCTBEHHBIX
penapaTos.

Bopopocnu — nepcriekTuBHbBIN
0OBEKT JIJIs1 IPOM3BOJICTBA O€IKa U
yTIeBOJI0B. buotexHonornueckue
METO/bl OYUCTKU TBEPABIX,
KUIKAX OTXOJIOB U Ta3000pa3HBIX
OTXOJI0B MPOU3BOACTB. CTOUHBIE
BOJIbI. CXEMBbI OUUCTKH.
buodunbtpsel, aspoTeHkw,
METAaHTEHKH, OKCUTEHKH.
AKTHUBHBIN W U BXOJSLIUE B HETO
MUKpOOpraHu3Msbl. Vcrnosb3oBanue
BOJIOPOCJIEN B OYUCTKE CTOYHBIX
BOJI.

JlaGoparopHas padbota
«Iloncuer kneTok
TPOAKEN B KAaMEPE
['opsieBay.
JlaGoparopHas paboTa
«OOHapyxeHue
MPOJYKTOB CTUPTOBOTO
OpOKEHHUS: ITHIIOBOTO
CIUPTA U YTIACKUCIOTO
razay.

JlaGoparopHas paboTa
«Habmonenue
Pa3MHOXKEHUS
TIPOYKIKEBBIX KIICTOKY.
[Tpaktrueckas padora
«Ilomyuenue TBOpOTa N
Keupa Ha OCHOBE
MOJIOYHOKHUCITBIX
OaKTepHii».
[TpakTruueckas paborta
«OCHOBHBIC BHJIBI KBaca
U UX XapaKTEPUCTHKA
«poxxu u
MOJIOYHOKHUCIIBIC
OakTepuw,
PUMEHSEMBIC JIJIS
IPOU3BOJICTBA KBACay.
[TpakTrueckas paborta
«CpaBHUTENBHBIN
aHaJN3 Pa3BUTHUS
TIPOXKEHN B a3pOOHBIX U
aHa’POOHBIX
YCIIOBUSIX).
[TpakTrueckas paborta
«MeTo1bl OLIEHKH
CBOWCTB
XJ1€00TEeKapHBIX
TIPOKIKEM.
OcoOennoctu
pUMEHEHUS




IPECCOBAHHBIX,
CYIIICHBIX H
WHCTAaHTHBIX
TPOAKEN.
Uccnenosarenbckas
paborta «BrnusHue
(U3UKO-XUMUYECKUX
($aKkTOpOB Ha KAYECTBO
OMOTEXHOJIOTHUECKOM
npoAyKIuH (KBac,
kedup, CoIp, XJ1e0 U
Tp.)».
Uccnenosarensckas
pabota «BnusiHue
(U3UKO-XUMUUECKUX
(dbakTOpOB HA POCT
Bonopociu (Chlorella
vulgaris)».

Tema 4.
HacaencrBennas
undopmamus (8 1)

HacnencteeHHOCTD 1
M3MEHYUBOCTh — OCHOBHBIE
CBOMCTBA KMBBIX OPTaHU3MOB.
N3menunBocTh. Buasl
U3MEHYHUBOCTb.

I'en —MaTepuanbHbIi HOCUTEID
HACJICCTBEHHOCTH U
U3MEHUYMBOCTH. HykienHoBbIE
KHUCJIOTHI. Jlokamm3anus
FEHETUYECKOr0 MaTepuasa B
KJeTKe. JlelleHrue KIETOoK.
Permukanus JIHK. OcHoBHast
JI0TMa MOJIEKYJISIPHOU OWOJIOTUH.
Tpanckpunuus. Tpancusuus.
Myrannu.

[IpakTuueckas paborta
«MoauduxanmoHHas
U3MEHYUBOCTH (JIUCTHA,
UTOJIKHA C OJTHOTO
JepeBa)».
[TpakTruueckas paborta
«I"eH — mHCTpYKLIHS MO
cOopke KJIeTKu (Ha
oucepe Wi
KOHCTPYKTOPE)».
[TpakTuueckas padbora
«Myranus Ha
oytepOpoe (moboi
00BEKT U3 TPEIbIIYIIEH
paboThI, TJIe U3BMEHECHHE
WHCTPYKIIUU TIPUBENET
K W3MEHEHUIO
BHEIITHETO BHJIA

00BeKTa)».
Tema 5. [TomoxxeHue BUPYCOB B CUCTEME IIpocmotp
Bupycoaorust (6 4) | oprannueckoro mupa. CTpykTypa U | JOKyMEHTaJIbHOTO
XUMUYECKU COCTaB BUPYCOB. ¢unbMa o BUpycax.
Knaccudukanus BUpycos. [IpakTuueckas padora.

Penponykuus Bupycos. Bupycer -
BO30yauTeNN WHPEKIIMOHHBIX
60ne3neil. OHKOBUPYCHI.
bakrepuodaru: ctpoenue,

«Meton pa3BeneHHI.
[IpakTuueckas padota.
«TurpoBanue
OaxkTepruodarony.




CBONMCTBA, IPUMEHEHHE.
buonornueckue metoipl 60pHOBI €
BUPYCAMH.

Tema 6. 'ennas

OCHOBEBI T'€HHOM HHKCHCPHU.

[IpakTuueckas padborta

HHKEHEPHUs U Bexkropa. Cnenuduyeckue «OHIOHYKJIEa3bl
OMOTEXHOJIOTHU dbepMeHTBI OaKTepUid. pectpukimu (padoTa ¢
8 4) buoTrexHonoruu npoayKuuu HYKJICOTUIHBIMH
0eJIKOB B OaKTEpHATbHBIX MOCJIEIOBATEIHLHOCTSIMU
KyJibTypax. JlocTikeHus: reHHON Ha Oymare)».
UHKEHEPUH U OMOTEXHOJIOTHH. [IpakTuueckas paborta
CRISPR/Cas — cucrema «["eHHBIE HOKHUIIBI -
aJanTUBHOTO UMMYHHUTETA CRISPR/Cas
6axrepuit u apxeir. [MO. Metoasl | (MOAEIMPOBAHKE HA
noiyyeHust [MO. Oymare)».
Urpa-muckyccns:
«Bpmrpaii rpaHT Ha
coznaane ['MOp.
Tema 7. JlomecTukamus OCHOBHBIX Juckyccus
BuoTrexHosiorun B JIOMAIITHAX KUBOTHBIX; «JlomecTtukarusi, Bce Jiu
’KHBOTHOBOJICTBE COBPEMEHHBIC SKCTICPUMEHTHI TI0 pacTeHus U KUBOTHBIE,
8 4) JIOMECTUKAIIUU KUBOTHBIX KOTOPBIE KUBYT PSAIOM
(Jiucuia, HopKa u Jp. — C YEJIOBEKOM UM
3KCIIEPUMEHTHI HAYYHOU LIKOJIBI OJOMAIIHUBAKOTCS?
akaneMmuka bemnsiea). MO>HO 1 CUUTaTh
CoBpeMeHHbIE METO/IbI B TapakaHa
’KUBOTHOBOJICTBE: TPAHCILJIAHTAIUS | OJIOMAITHEHHBIM
AMOPHOHOB, XMMEPHBIE )KHBOTHBIE, | JKUBOTHBIM?).
KJIOHUPOBAHHUE. [IpakTuyeckas pabota
OcHoBHbIE 00JI€3HU )KUBOTHBIX U «Meroauka
POJIb MATOTEHHBIX KJIOHUPOBAHMSI
MHUKpPOOPTaHU3MOB U TTapa3uToB B | (MOACIUPOBAHUE HA
pPa3BUTHH 3a00JICBAaHUIA JJOMAITHUX | Oymare).
KUBOTHBIX U OCHOBHBIX MEpax [IpakTuueckas padorta
OOpBOBI ¢ HUMU; POJIb TTOJIE3HBIX «CocraBiieHue paioHa
MUKPOCUMOMOHTOB B OPTaHU3ME MUTaHUS KUBOTHOTO,
KUBOTHBIX. [TosokuTeNnbEHOE U pacyer pacxoI0B Ha
no004YHOE (OTPHUIIATETHHOE) COJICPKAHUEY.
BO3IE€MCTBHHA aHTUONOTUKOB Ha Hccaenosarenbckas
OpraHu3M B XOJI€ JICUCHUS pabora «Onenka
YKUBOTHBIX; 1ICTTU U 3a]1a4H KauyeCcTBa MOJIOYHOMU
BeTepuHapuu. buorexnonorus POTYKITAN.
KOPMOBBIX ITPEenapaToB.
Tema 8. OCHOBHBIE METO/IbI CEIEKIIUU. [IpakTuueckas padbora

BbuorexHoJ/ioruu B
pacTeHHeBOACTBE

I'ubpuauzanus. @opmel oTOOpA.
OCHOBHBIE HaNpaBJIEHUS

«BpIpanmBaem ropox.
Kaxk nposectn




(10 v)

CEJIEKIINU: YIIy4IlICHUE
YPOKANHOCTH, YCTOMUYUBOCTH K
OMOTUYECKUM U a0MOTHYECKUM
dakTopam.

OCHOBHBIE MMOJX0/Ibl CEJEKIINU U
OMOTEXHOJIOTHH KYJTbTYPHBIX
pactenuii, [ mbpunuzarus,
oTJaJeHHas THOpuAN3anus,
MCKYCCTBEHHBIA OTOOD, TETEPO3HC,
TpaHchopMaIus, MyTarcHes,
T€HETUYECKOE PEAAKTUPOBAHUE).
Uctopus cenexunu B Poccuu u
MUpE, UCTOPHS PA3BUTHS
BAKHEUIINX COPTOB KYJIbTYPHBIX
pacTeHUN.

Kaxk uenoBek Moxer
MOAU(PUITUPOBATH PACTEHUS?
I'ennas naxxenepus pacreHui: Yro
TaKO€ TeHETUYECKast NHKCHEPUS
pactenuil. TpaHCT€HHbBIE PACTEHUS.
Mertoapl nomyuenusi. O0pazoBaHue
OMyXOJIEW Y PACTCHUH.
ArpobakrepuanbHas
Tpancopmanus: Ti-TIa3MuIbL.
I'ensr T-IHK. MonekyisipHo-
FEHETUYECKUE MEXaHU3MBbI
TpaHchopmanmu. I'eneTnueckoe
penaktupoBanue. COBpeMEHHBIE
MOAXOJbI U IOCTUKEHHUS
TE€HETUYECKOT0 PEIAKTUPOBAHUS
pacTEeHUN.

EcTb 11 xu3Hb B IpoOupke?
buotexHomorust KyibTypHBIX
pacTeHUN.

CKpEILUBaHUE Y
ropoxay.
[IpakTuueckas pabora
«]'eHOMHBIE HOKHUIIEI
(MozenupoBaHUe
pabOThI CUCTEMBI
CRISP-Cas).
Hccnenoarenbckas
pabora «BeipamyBanue
pacTeHui B IpOOUpPKE»
(MOXHO
BOCIIOJIb30BaThCS
pe3yJbTataMmu

01118 0147%11170'¢
HKCHEPUMEHTOB T10
COCTaBJICHUIO
MATATEIbHBIX
pPacTBOPOB ISt
pacTeHuit).

Moayb «MoJsieKkyasipHble 0CHOBBI (PM3HO0JI0THH U (papMakoorum» 9 Kiiacc

(68 yacoB)
Tembl OCHOBHOE coep:KaHue JesAiTe IbHOCTH
IKOJbHHKOB
Tema 1. BBenenune. buorennsnie anemenTsl: | Mcciaenosarenbckas
dusunosorndeckass | opranoresnsl: O, C, N, H. pabora
xumus (20 v) AKTHBHBIE POpPMBI KUCTOpoaa, ux | «KomnyecTBeHHas

MOJIy4eHHE, HEUTpaIu3alus.
MakponieMeHTbl: TPOLIEHT

OLCHKA COACPIKAHUA
MHKPOJ3JICMCHTOB HNJIN




COJIEp’KaHUS B OPTaHU3ME,
BBITIOJTHSIEMAs (PyHKITHSA,
COJIep’KaHME B MIPOAYKTaX MUTAHUS.
Ca2+ - cBa3pIBaroNe OCIKH,
JETIOHUPOBAHUE KaJIbIIUS,
peryysius ypOBHA KaJbIIUs B
OpraHu3Me: TOPMOHBI IToYeK. Mg —
CTpOeHHE XJIOpoduIa, €ro
AKTHUBALMS COJITHEYHOW YHEPTUECH.
MUKpPOITIEMEHTHI: B KAKHUX
MOJIEKYJIaX COJIepKATCH,
BBITIOJTHSIEMast QyHKIIMS,
COJIEp’KaHME B MIPOAYKTaX MUTAHUSI.
[TocnencTBus nepeao3uPOBKU
MHKpO3JIeMeHTaMu. Fe —
yCBaWBAaEMbI€ TUIIbI COCTMHEHUN
xenesa. ['eMonporenHsl,
reMOIMaHUH, IUTOXPOMBI. Cu —
YCBOCHHUE U TPAHCIIOPT ME/IU.
benku, conepxaiiue Meab.
[TaTosnornueckue CUHIAPOMBI
Menke u BuiabcoHa, CBsI3aHHBIC C
MeTa00JIU3MOM MEIU.

ToxcHU4HBIC PJIIEMEHTHI
[Tepuoauyeckoil CUCTEMBI 115t
opranu3Ma. Bnusinue Henocratka
MaKpo U MUKPOIJIEMEHTOB Ha
KUBBIC OPTAHU3MBI.

XKupsi. 3aboneBaHus Y€I0BEKA,
CBSI3aHHBIC C HAPYIICHUSIMU
AKUPOBOrO0 OOMEHA.
JncmunuaeMun.

VrneBoasl. 3a001eBaHMUA YEI0BEKA,
CBSI3aHHBIEC C HAPYUIECHUSIMU
yraeBogHoro ooMena. CaxapHbIid
Ia0eT.

benku. Ctpoenune. 3aboeBaHus
YyeJIoBeKa, CBA3aHHBIC C
HapyLICHUIMU OEJIKOBOro 0OMeHa.
Oynkiun 6enkoB. epMEeHTHI.
Mexann3Mm nenctBusd. Knaccel
(bepMEeHTaTUBHBIX PEAKIIUM.
KodepmeHTsr.

BuTtamuHbl KUpOpacTBOPUMBIE,
BOJIopacTBOopuMEIE. [IpeBpaiienue

BUTaMHHOB B ITHILEBBIX
IPOLYKTaxX».
[IpakTnueckoe 3aHsTHE
«KauecTBeHHBIE
peaKkuuu Ha
OpraHUYECKUe
MOJIEKYJIIbD).
[IpakTyeckoe 3aHsTHE
«JIeHaTyparus OeJIKOB»
[IpakTyeckoe 3aHsTHE
«/3yyeHne aKkTUBHOCTH
aMuUJIa3b.
[IpakTyeckoe 3ansaTue
«/Inanus (knerouka
Tpayoe)».




BUTAMUHOB B aKTHUBHbIE (DOPMBI
KO(hepMEHTOB. ABUTAMUHO3BI.
OCHOBHBIE TUIBI METAOOTUYECKUX
peakuuii. buosneprernueckue
npoueccsl. ['mukonus. Luki
Kpe6ca. Llens nepenoca
3NEKTPOHOB. OKUCIIEHUE KUPHBIX
kucioT. Katabonusm
aMHUHOKUCIOT. [ TIOKOHEOTEeHE3.
CuHTe3 YIiieBo/10B, OCJKOB,
KUpoB. MeTabouTUYeCKue
3a0oneBanus. [Ipaktuueckoe
3aHITHE: «pELICHUE 3a7a4 Ha
SHEPreTUYECKUI OOMEHY

Knetka. Ilonarue memOpaHBI.
Oynkiuu MmeMOpaH. Bubl
TpaHCIOpTa B KIIETKY.
MeMOpaHHbIE OpraHOUBI.
3a0o0JieBaHNUs CBA3AHHBIE C
HapyIlIeHueM padoTbl MEMOpPaHHBIX
oprasesui, 60Je3HU HAKOIJICHUSI.

Turbl KOHTAaKTOB MCKAY KICTKaMHU.

3Ha4YE€HHE MEKKIETOUHOU
KOMMYHUKALMH JUJIS1 310POBbSI
OpraHu3Ma.

SAnpo. YpoBHHU yITaKOBKH
XpOMaTHUHA. XPOMOCOMHBIE
teppuropun. HememOpaHHbIe
OpraHOM/IbI.

Tema 2.
Moaexkyasipaas
ouoJiorus (20 4)

OcHOBHbBIE BEXU Pa3BUTHS
MOJIEKYJIIPHOM OMOJIOTHH.
HyxiienHoBbIE KUCIIOTHI.
OCHOBHBIE IPUHLIUAIIBI CTPOEHUS.
Matpuunbie CHHTE3BI. Perumkanms
— OCHOBA KJIETOYHOTO JEIECHUS.
[IprHLIMIBI peTUTUKALUN.
Myranuu. Yo BbI3bIBaET
n3meHeHus B ctpoennu JIHK.
[IpuHMnB penapanuu.
TpaHckpumnus.

I'enernueckuit koa. Tpancnsuus.
Opranusanusi reHoMa BUPYCOB
[IpoTuBOBUpPYCHBIE CPEACTBA,
MEXaHM3MBbI UX IEUCTBUS.
Opranu3zanus reHoma OakTepuil

[IpakTuueckas padbora
«Boiaenenune JJHK u3
OaHaHay.
[Tpaktrueckas paborta
«Mopens JIHK-
OpUTaMm.
[TpakTrueckas paborta
«Onpenenenue
KauecTBa MpenapaTroB
JIHK ¢ momonisro
CHEKTPOPOTOMETPUM»
(Tpu HATMYUH
000pyI0BaHUA).
[Tpaktruueckas paborta
«PennnkaTuBHas
MallliHa (urpa-




AHTHOaKTEepUaIbHbIE TPEnapaThl.
Opranuszanusi reHOMa 3yKapuoT
['eHOMHOE pelakTUPOBaHHUE.

JEMOHCTPALINS )».
[IpakTrnueckas padora
« TP (Momens
aMIUTuuKaIus Ha
oymare)».
[IpakTuueckas pabora
«Cuna mpoMoTOpay.
[IpakTuueckas paborta
«Pemenue 3a1a4 Ha
TeHETHYECKHUI KOMI».
[IpakTrnueckas padora
«DonauHT OEIKOBY.
Uccnenosarensckas
pabota
«PacmpocTpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTepHil».
[IpakTuueckas paborta
«Pabora B
COBPEMEHHBIX
TreHEeTHYEeCKuX 0a3zax
naHHbIX. [I[poBeneHue
In silico ananu3za

MIOCJIEIOBATEIBHOCTEN
TEHOBY.
Tema 3. [Tonstue o nexapcrBax. [Ipunuune! | MccnenoBarensckas
dapmakoJorus MOAX0J1a K MOMCKY HOBBIX paboTta «IKcnepuMeHTa
(28 1) JIEKApCTBEHHBIX CPEJICTB. 0 OTNPEICTICHUIO

CKpUHUHT U €r0 METO/IbI.

ITytu BBenenus JIC.
dapMaKOKWHETHKA JIEKAPCTBEHHBIX
BelleCcTB. BecacwiBaHue
(abcopOrust) nexkapetB. OCHOBHBIC
MEXaHU3MbI BCACHIBAHUS.
TpaHCcHOpT JIEKaPCTBEHHBIX
BemecTB. [ 'eHbl 1 Oenku repBoi
dazel bunorpanchopmarnyu. [Tytu
BBIBEJICHUS JICKAPCTB U3
opranu3Ma. DKCKpenus u
sanUMUHAIMS. ['eHbI ¥ OeKu
BTOPOM (ha3bl OMoTpaHchopMaIiu.
®apmakoauHaMuka. ['maBHOE U
nobouyHOe, pe30pOTUBHOE U
MECTHOE, MPSIMOE, HETIPSMOE U
pednexkTopHoe AeiicTBUE.

TOKCUYHOCTH BEIICCTB
Ha apTeMUIUIX).
[TpakTuueckas paborta
«Kapra s3kcnpeccun
n10(haMHHOBBIX U
CEPOTOHHUHOBBIX
pEUEnTOpPOB B MO3TE
MBIIIEH).
HccnenoBartenabckas
pabora
«lloBeneH4yeckure TeCThl
Ha priOkax Danio rario.
CaeTtno-TeMHas
Kamepay.
HccnenoBaTenabckas
pabota
«IToBeneHyeckre TeCThI




Bubl B3anMonencTBuUS JIEKAPCTB.
CuneprusM U aHTaroHU3M Ipu
COBMECTHOM JICCTBUH
JIEKApPCTBEHHBIX BEUIECTB, UX
Pa3HOBHIHOCTH
TpancMeMOpaHHBINM CUTHAJIMHT.
TUIIBI KJIETOYHBIX PEUEITOPOB.
MeMOpaHHbI€: HOHHBIE KaHAJIbI,
KATAIUTUYECKUE U COTIPSKEHHBIE C
G-0enkaMu; BHYTPUKICTOUHBIC:
LIUTOIIA3MaTUYECKHE U SIICPHBIC.
MexaHu3Mbl JTUTaHA-PELIEITOPHOTO
B3anMoencTBUA. CEJIEKTUBHOCTD
(M30MpaTenbHOCTD) JACUCTBYS,
CBSI3b «XUMHUYECKasi CTPYKTypa —
dbapMakosioruyeckas akTUBHOCTb
BEILIECTB

PapMaKoJIOrH4eCKO MOIYJISIUN
CHUHANTHYECKON XOJIMHEPTUYECKOM
nepenaun. MosiekysspHbIN
MEXaHU3M JEHUCTBUS U
dbapmakonoruyeckue cBomcTra M-
XOJIMHOOJIOKATOPOB,
TaHTJIMOOJI0KATOPOB U
KypapenogoOHbIX CPEACTB.
®apMaKoJIOTMUECKast peryJIsaius
AKTUBHOCTHU aJIPEHEPTUUYECKOTO
cuHarnca. AIpeHOMUMETHKH,
aJApeHO0JIOKATOPBI,
CHUMITATOJIUTUKH.

MonekynsapHas papMakogorus
AHTUAJJIEPTUYECKUX CPEACTB.
['mctaMHHOBBIE PELIENITOPHI: THUIIHI,
MOJIEKYJISIpHASE OPTaHU3alIHsl.
Crabunm3atopbl MEMOpPaH TYYHBIX
KJIETOK: MOJICKYJISIPHBI MEXaHU3M
JEHCTBUSA, OCOOEHHOCTH
KJIMHUYECKOTO MMPUMEHEHUSI, TOUKH
IIPUIIOKEHUS JEUCTBUS
WHTUOUTOPOB JIUITHIHBIX
MEINAaTOPOB.

MexaHnusM JIercTBUA U
IPUMEHEHUE IIPENnapaTos,
CTUMYJIUPYIOIIUX MPOLECCHI
nMmyHuTeTa. apmakonorunyeckas

Ha peIOkax Danio rario.
OTKpBITOE TIOJIEY.
Hccnenoarenbckas
pabota
«IloBegeH4yeckune TeCThI
Ha priOkax Danio rario.
CraliHO€e IOBEICHUEY.
[IpakTuueckas padora
«BnusaHue agpeHannHa
Ha CEepACUYHbBIC
COKpalIEHUs
(mporpaMMHO€
obecrieueHue)».
[Tpaktrueckas padorta
«I'mcronornueckue
npenapaTbl UMMYHHOR
CUCTEMBI».
[Tpaktrueckas padora
«I'mcronornueckue
npenapaTsl HEPBHON
CUCTEMBIY.




XapaKTEPUCTUKA HHTEPIEUKUHOB:
MOJyYEHUE, MEXAHU3M JICUCTBUS,
npuMeHeHue. OCHOBBI
maTo(U3HOIOTHN OCTPOHA30BOTO
OTBETa, MEJMALUS BOCIIAJICHHUSI.
MounekyJISIpHbIA MEXaHU3M
IPOTUBOBOCHAIIUTEIBHOTO
JEeHUCTBUSA
[JIFOKOKOPTHKOCTEPOUJIOB,
HECTEPOUIHBIX
IIPOTUBOBOCIAIIUTEIbHBIX CPEJICTB.
[TonsiTHEe 0 HAPKO3€ U HAPKO3HBIX
npenaparax. Kiietounsli u
HEPBHBIM HAPKO3.
dapMaKoJIOru4ecKast
XapaKTEPUCTHUKA OTICIBbHBIX TPYIIIT
HAPKO3HBIX CPEJICTB.
ITocaemoBaTeabHOCTD ACHCTBHUA HA
LEHTPAIbHYIO CUCTEMY.
Du3NoIIOrHIeCKUi COH; (ha3bl CHA.
Bunap! Hapymennit cHa [lonsitue o
MEJIMKAMEHTO3HOM CHE U
CHOTBOPHBIX IIpernaparax
(TUITHOTHUKAX).

MousekynsipHbIE aCHEKThI
Houuienuuu. OnuaTHbie
peUenTOpPhl, X TUIIHI.
DHkedanuHbl ¥ SHAOP(OUHBI -
SHJIOTE€HHBIE JIMTAHAbI OMTMATHBIX
pEeLEenTOpPOB.

AHTHUIICUXOTHUYECKOE JICHCTBUE,
BIUSIHUE HA (QYHKIIUIO
3KCTPAIUPAMUIHONU CUCTEMBI,
AMOITMOHAIIbHYIO C(hepy, PBOTHBIIM
LEHTpP, ApTEpHATBLHOE JIaBJICHUE,
LEHTP TEPMOPETYJISALINU.
MousekynsipHble MEXAHU3MBbI
JIEUCTBUSI HEUPOJIETITUKOB,
BIIMSHUE Ha J0(PaMUHOBBIE,
CEpOTOHUHOBBIE, AJIPEHO- U
TMCTaMHHOBBIE PELIENTOPHI, UX
NENWCTBUE HA KIIETOYHBIE
MeMOpaHbl, Ha JICTIOHUPOBAHUE
TKAHEBbIX MOHOAMHUHOB.
[ToTeHMan-3aBUCUMBbIE HATPUEBBIE




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

MonyJb «MoJieKyJIsipHbIe OCHOBBI ceJieknun» 9 kiacc (68 yacoB)

ounostorus (20 u)

HyxiienHoBBIE KHCIIOTHI.
OCHOBHBIE IPUHIIAIIBI CTPOEHUS.
Marpuunsblie cuHTe3bl. Perumnkanus
— OCHOBA KJIETOYHOTO JCJICHUS.
[IpyHIMIBI perTMKaUu.
Myrannu. YUTo BbI3bIBACT
u3MmeHeHus B ctpoennu JJHK.
[IprHIMIBI penapannm.
Tpanckpunuus. [ 'eHeTnueckuii
koZ. Opranuzanus reHoma BUPyCOB
[IpoTnBOBHUpYCHBIE CPEACTBA,
MEXaHU3MBbI UX TEUCTBUSI.
Opranuzanusi reHoMa OakTepuit
AHTHOaKTEepUaIbHbIE PEnapaThl.
Opranu3zaiusi reHoMa 3yKapuoT
I'enoMHOE penakTUpOBaHHUE.

Tembl OcHoBHOe cofep;kaHne JesITeIbHOCTD
IKOJIbHUKOB
Tema 1. OCHOBHBIE BEXU Pa3BUTH [IpakTrnueckas padora
MouiekyJisipHast MOJIEKYJISIPHON OMOJIOTHH. «Boraenenne JIHK u3

OaHaHay.
[IpakTuueckas padora
«Mogens JIHK-
OpUTaAMI).
[IpakTuueckas pabora
«Omnpenenenue
KauyecTBa MpenaparoB
JIHK ¢ momonibio
CIEKTPOHOTOMETPHUI
(Mpu HATUYHUH
000py0BaHUsA).
[Tpaktrueckas padbora
«PerukatuBHas
MalimHa (urpa-
JIEMOHCTPALIHS )».
[TpakTuueckas pabora
«IIP (Mmonens
aMIuTnpuKaIus Ha
Oymare)».
[IpakTuueckas pabora
«Cuina npoMoTOpay.
[TpakTuueckas pabora
«Pemienue 3a1a4 Ha
TEHETUYECKUU KOJ.
Tpaucisius.
[Tpaktruueckas paborta
«DonauHr OEIKOBY.
Hccaenosarenbckas
pabota
«Pacnpoctpanenue
aHTUOMOTHUKOPE3UCTEHT
HBIX OaKTepuii».
[IpakTuueckas pabota




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

IIOCJIEN0BATEILHOCTEN
TEHOB.
Tema 2. [Ipenmer renernku. Kpatkas Ponesas urpa
Moaekyasipabie HCTOPHUSI PA3BUTHS MPEJICTABICHUS | «AJUIEIIN».
OCHOBBI T€HETHKH O HACJEIACTBEHHOCTH. HccnenoBarenbekuit
(20 ) Ot reHa K npusHaKky: Kak IPOeKT MyTareHHsie
packpacutb kota. Yto Takoe (dakTopsl.

npu3Hak? [lyTe OT rena 1o
npu3Haka. Myranuu. AJiend.
I'eTepo3uroTsl U TOMO3UTOTHI.
JIOMUHaHTHBIE U PELIECCUBHBIE
AJUIEIIN.

I'enb1 cTpOAT OpraHu3M.
BxitoueHue u BHIKIIIOUCHUE
Oonpioro Hadbopa reHoB. Kak
KJICTKY TIOHUMAIOT, KaKUe TeHBI
JOJKHBI paboTaTh.

JIuCKpeTHOE HaCIEeqOBaHUE
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.
JIuruObpuaHOe CKpelBaHue.
HeszaBucumoe pacxoxaeHue
xpomocoM. CrienieHHoe
HacJIeJIOBaHUE.

B3aumopaelicTBue reHoB.
AJNENBHOE U HEAJUIENIBHOE.
Onpenenenue nona. [lonoseie
XpoMocoMBbI. CaMIIbl U CAaMKH.
Brusiaue gaktopoB okpysKaroIiei
cpenbl. XpOMOCOMHOE
onpeneseHue noJa. [lonoseie
xpoMocomsbl. [IpoGrema
JIOTIOJIHUTEIIBHOM X-XpOMOCOMBI Y
KEHILIMH. TpexX1uBEeTHbIE KOIIKH.

Ponesas urpa «Cynp0a
KJIETKW». | eHBI-
MEePeKII0YaTENH.
[IpakTrdeckoe 3aganue
«ANTOPUTMBI 1J1s1
KJIETOK».
[IpakTueckoe 3axanue
«EnunooOpaszue
MIEPBOTO MOKOJICHUSD.
[IpakTueckoe 3axanue
«Pacmenienue Bo
BTOPOM IMOKOJICHUN.
HccaenoBatenbckuii
MPOEKT «3aKoHHbI [,
Mengens B
DKCIIEPUMEHTEM.
IIpakTrueckoe 3aganue
«Pemierka Ilenneray.
IIpakTrueckoe 3aganue
«HacnenoBanue,
CLICTIJICHHOE C IIOJIOM).
[IpakTrueckoe 3aHATHe
«B3anmonaencTBus
reHOB (MOJCIHPOBAHUE
CHUHTE3a U TPaHCIOpTa
MUTMEHTA B KJIETKY)».




Tema 3.
MoaexkyasipHbie

OCHOBBI CeJIeKIHH
(28 a)

I'eHbl B monynsiusix: BEJIUKOE
paBHOBecue. [Tomymsamnus. YacToTer
BCTPEUAEMOCTH MPU3HAKA U
ajutesia. Y paBHeHue Xapau-
Baitn6epra. [Tomymnsiiuun
MEHSIIOTCS: YHCIEHHOCTb,
MUTpaLMs U BBIOOp Cympyra.
@aKTOpbI, KOTOPHIE BEIBOJSAT
MOMYJIALMIO U3 PaBHOBECUS XapIu-
Baiin6epra. YUuciaeHHOCTb
nonyJyianuu. Ponesas urpa
«Ipdext ocHoBaTens». Hpeid
reHoB. Myranuu. Heciyyaiinoe
ckpenuBanue. M3onsmusi.
[Tonmynsauyuu MEHAIOTCS:
€CTECTBEHHBIN 0TOOp. MexaHu3m
JENUCTBUSL €CTECTBEHHOTO 0TOOpA.
JBroxymuii oToop.
MoaudukaroHHas
U3MEHYUBOCTh. CTaTUCTUUECKUE
0COOEHHOCTH MOIU(DUKAITMOHHON
u3MeHunBoctu. Hacnenoanue
KOJIMYECTBEHHBIX MTPU3HAKOB.
KonnuecTBeHHbIE TPU3HAKHU.
CpenoBasg U3BMEHYHNBOCTh
npu3Haka. Koapdpuuument
HACJIEyeMOCTH Tpu3Haka. OTBer
Ha 0TOOp. [louck reHos
KOJIMYECTBEHHBIX MTPU3HAKOB.
OIHOHYKIICOTUIHBIC BAPUAHTHI
reHoB. JIHK-uur. [TonmHoreHOMHBIM
AHAJIN3 aCCOLMALINM.

«OMBD» HaJl TEHOMOM.
[Toctrenomuas spa. OOpaTHas
reHeTuka. «OMUKCHBIE»
uccienoBanus. [Iporeom,
MeTaboIoM. JloMecTUKaLus 1
[EHTPBI TCHETUYECKOTO
pazHooOpa3sus. [loucku pacTenuii ¢
«XOPOIIMMUY» MPU3HAKAMHU JIJISI
yenoBeka. LleHTpbl reHeTuYecKoro
pazHooOpasus. Hukonaii UBanoBuu
BaBuiios. Ceneknus.
KomOunanuonnas u rubpuaHas
cenekuus. ['ereposuc.

[IpakTHueckoe 3agaHue
«YacToTn! anienew,
T€HOTUIIOB U
(EeHOTHUIIOBY.
Hccnenosarenbckuit
MPOEKT «AHAIN3
TeHETUYECKOMU
CTPYKTYpbI IOMYJISIITUN
(Ha OCHOBE 3aKOHa
Xapau-Baiinbepra)y.
Ponesas urpa «3¢dekt
OyTBUTIOYHOIO
TOPJIBILLIKA.

PosnieBas urpa
«EcTecTBeHHBIM
0TOOP».
HccnenoBarenbckue
paboThI
«MoaudukanmoHHas
W3MEHYUBOCTD
pacTeHMi B Ipeaenax
BallIETO MECTa
JKUTEIIHLCTBAY.
[IpakTHueckoe 3agaHue
«ATPOHOMBD».
[IpakTrueckoe 3agaHue
«["'omoJornueckue
pSIABI HACJIEACTBEHHOM
W3MEHYUBOCTH.




CoXpaHHUTh U U3YyYUTH TCHBI, YTOOBI
MeHATh Oynyniee. Kak npaBuiibHO
XpaHuTh renbl. Komtekun
TEHETUYECKUX PECYPCOB PACTCHHUIA.
[TpakTukym u/unu
HCCIIEIOBATEIIbCKUM MIPOCKT:
MeTo/b1 KyJIbTUBUPOBAHUS 1n Vitro
JJIs1 COXPAHEHUSI TEHETUYECKUX
PECYpPCOB paCTEHUM U 1S
YCKOPEHHOM CEJICKIIUU
['eHeTHueCcKkue LEHTPHI B HAIIEH
cTpaHe. [ e 3aHnMaroTCA
TEHETUKOW U TCHOMUKOW JJISI HYK]T
CEJIBCKOI0 XO3SMCTBA.




