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MNOACHUTEJIBHASA 3AIINCKA

AKTyaJlbHOCTh W Ha3HavyeHHe mnporpammbl. [Iporpamma paspaborana B
COOTBETCTBUM C TpeOoBaHUsAMU DenepallbHOro0 rocyJapCTBEHHOr0 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOrO oOOIIero o0Opa3oBaHMs, OPUEHTUpPOBAHA Ha oOecIeuYeHUe
WHJIUBUAYAJIbHBIX TOTPEOHOCTEW O0O0ydYaronuxcsi W HampaBieHa Ha JOCTHXKEHUE
IUTAHUPYEMBIX PE3YyJIbTATOB OCBOEHUS MPOrpaMMbl OCHOBHOI'O OOIIEro 0Opa3oBaHUs C
y4eToOM BBIOOpa YYaCTHUKaMH OOpa30BaTEIbHBIX OTHOIICHHH KypCOB BHEYPOUYHOM
JESTEIBHOCTU. DTO MO3BOJISIET 00€CTIEUUTh €IMHCTBO 00s3aTebHBIX TpeboBaHuit ®I'OC
BO BCEM IPOCTPAHCTBE IIKOJHLHOTO OOpa30BaHUs: HE TOJILKO HAa YPOKE, HO U 3a €ro
peesIaMu.

AKTyaJIbHOCTh ~ pealiM3alli  JaHHOM  mporpamMMbl  OOycCJOBJ€HAa  caMOW
0COOEHHOCTBIO MMPOEKTHO-UCCIIEIOBATEIBCKOMN ACITEIBHOCTU. DTa IEATEIbHOCTD JICKUT
B OCHOBE TI03HABATEJILHOTO MHTEPECA peOeHKa, SABIISETCS 3aJI0TOM YMEHHUSI MJIaHUPOBAThH
To0BIe ICUCTBUS U BAXKHBIM YCIIOBHEM YCIICITHOM peasin3aiuu uaei. Jlroopie n3MeHeHusI
COBPEMEHHOTO0 OOIIECTBA CBSI3aHBI C MPOCKTaMH U HCCICIOBAHUSIMU — B HayKe,
TBOpYECTBE, OU3HECe, OOMIECTBEHHOM XU3HU. [103TOMY Ba)KHBIM 3JIEMEHTOM Pa3BUTHS
JUYHOCTU oOydaromierocsi siBiasieTcsi (OPMUPOBAHHE OCHOBHBIX HABBIKOB IPOEKTHO-
UCCJIEI0BATENBCKON JEATEIBHOCTH.

[Iporpammoii mpeaycMoTpeHo (GOpMUPOBAHHE COBPEMEHHOTO TEOPETUUYECKOTO
YpOBHSI 3HaHWUW, a TaKXEe MW TMPAKTUYECKOro OmbiTa paboTel ¢ J1abOpaTOPHBIM
0o0opyI0BaHUEM, OBJIAJICHUE TPUEMaMH HCCIEI0BATEIBCKON NESITeNIbHOCTH. MeTomb
OpraHu3alui  00pa30BaTENIbHOW W  HAYYHO-UCCIIEOBATEIbCKONW  JESTEIHHOCTU
npeaycMaTpuBaoT (GOpMUpPOBAHHE Yy OOYYalOIUXCS HECTaHAAPTHOTO TBOPUYECKOTO
MBIIIEHUS, CBOOOIbI CAMOBBIPAYKEHUS M MHANBUIYATbHOCTH CYXKICHUH.

Jns monHOro yuera MOTPEOHOCTEH ydamMxcsi B MPOrpaMMeE HCIOJIb3YETCs
muddepeHIMpPOBaHHBIN  MOAXOA, YTO CTHUMYJIUPYET YyYallerocs K YBEJIMYEHHUIO
NOTPEOHOCTH B MHAUBHUIYaIbHOM, UHTEIUIEKTyaJIbHON U TTO3HABATEILHOM IS TEIbHOCTH
U Pa3BUTHIO HAYYHO-HCCIIEI0BATEIhCKUX HAaBBIKOB. [I[porpaMmma ctaneT BocTpeOOBaHHOM
B IEPBYI0 Ouepelb IIKOJIbHUKAMHU, KOTOpbIE HMEIT CTOMKHI HHTEpec |
COOTBETCTBYIOIIYIO MOTHUBAIIMIO K U3YYEHHUIO MPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA,
€CTECTBEHHBIM HAayKaM U TEXHOJIOTHSIM.

B noapocTkoBOM Bo3pacTe ydaiuecs MposBIISIIOT CBOKO 3aUHTEPECOBAHHOCTD B TOM
WIM WHOW 00JIacTM 3HAaHW, HAYYHOM HAMpaBJIEHUW WIK NpodhecCHoHaATHLHOM
nesTebHOCTH. TakuMm 00pa3oM MPOUCXOAUT (HOPMHUPOBAHME TO3HABATEIHLHOU W
MpO(eCCUOHATIEHON COCTABIISAIONICH JTUYHOCTH, MIOMOTAET ydalieMycsl B OMpeaesieHun
OyyIero >KM3HEHHOTO MyTH U B MPO(HeCCHOHATBFHOM BBIOOPE MOCTIE OKOHYAHUS IIIKOJTBI.
[TogoGHOTO po/ia 3aMHTEPECOBAHHOCTD CTUMYIUPYET MOCTOSIHHOE JKEJTaHUE MIKOJIbHUKA
K TO3HAHHWIO HOBOTO, PACIIUPEHUIO M YIiIyOJEHUI0 COOTBETCTBYIOUIUX 3HAHUM, U



[OJyYEHUIO HOBBIX B TOM YHCJE MPAKTUYECKMX HABBIKOB, a TaKXE€ MOTUBHUPYET
ydalierocsi Ha npo(opHueHTaluIo.

[Iporpamma HaleneHa Ha MOMOULIb PEOEHKY B OCBOECHHWH OCHOB OPraHHM3aluu U
OCYIIECTBIIEHUSI COOCTBEHHON MPOEKTHO-UCCIIEIOBATEILCKON IEATEIHHOCTH, a TAK)XKE B
OpUOOpETEHUH  HEOOXOIMMOTO  OmbITa Juid  paboThl HajJ  HMHAUBUAYAIbHBIM
UCCIIEJOBAaHUEM WJIM MpPOeKTOM. [IporpaMMa momoskeT MIKOJbHUKY B 0OoJiee IiyOOKOM
M3yYEHUU MHTEPECYIOIEN €ro 00JIaCTH €CTECTBEHHBIX HayK, a TaKKE€ B IPUOOPETEHUU
BaXKHBIX COLIMAJIBHBIX HABBIKOB, HEOOXOJUMBIX ISl MPOAYKTHBHOW COLMAIM3ALMUA U
(GopMUPOBaHUSA TPAXKITAHCKON TTOZUITIH:

— HaBBbIKa CaMOCTOSITEIBHOTO PEIICHUS aKTYaJbHBIX HCCIEAOBATEIbCKUX WIIN
IPAaKTUYECKUX 3a/lady, BKIIOYAIOLIETO0 B ce€0sl yMEHHME BUAECTh M aHAIU3UPOBATH
npoOsieMbl, HYXAAIOIIUECS B pEIICHWH, YMEHHE [JeTallbHO IpopaldareiBaTh U
peann30BbIBaTh CIOCOOBI padOTHI C HUMH, YMEHUE TUIAHUPOBATH COOCTBEHHYIO padoTy U
CaMOCTOSTEJIBHO KOHTPOJIMPOBATh CBOE NIPOJBIKEHHUE K KEITAEMOMY PE3yJIbTATY;

— HaBbIKa TEHEPUPOBAHUS U OPOPMIICHHUS COOCTBEHHBIX HJAEH, OOJeUeHUs HX B
yII0OHYIO AJIs pacrpocTpaHeHus Gopmy;

— - HaBBIKA YBOKUTEIBHOTO OTHOLIEHUS K Yy>KHM B3IJI1aM U UAESIM, 0(pOPMIIEHHBIM
B paloTax Apyrux JoJed, JAPYruX aBTOPOB — BIAJENbLEB HHTEUIEKTYalIbHON
COOCTBEHHOCTH;

— HaBblKa  MOyOJMYHOrO  BBICTYIUIEHHMsS ~ Iepel  OOJibILION  ayAuTOpHUEH,
apryMEHTUPOBAaHUS W OTCTaMBaHUS CBOEW TOYKH 3pPEHHUSA, OTBETOB HA BOIPOCHI
CBEPCTHUKOB U B3POCIIbIX, YOSXKIEHUS IPYTUX B CBOEW MPABOTE, MPOJIBHKEHUSI CBOMX
Uaeu;

— HaBblka pabOThl CO CMEUUATU3UPOBAHHBIMH KOMIIBIOTEPHBIMU IPOrpaMMaMH,
71a00paTOpHBIM  000pYyJIOBaHHUEM, TEXHMUYECKHUMH YCTPOWCTBaMH, OMOJIMOTEUYHBIMU
(oHIaMU W HWHBIMH pecypcaMHu, C KOTOPbIMH MOXET OBbIThb CBSi3aHa IPOEKTHO-
MCCJIEI0BATENbCKAs IESITEIbHOCTD IIKOJIbHHKA.

Kpome Toro, pabora MIKOJbHMKA HaJ NPOEKTOM WM HCCIEeJOBaHUEM OyaeT
CIOCOOCTBOBATH U PA3BUTHUIO €T0 a/IEKBATHON CaMOOLIEHKH.

BapuanTsl peanusauuu nporpaMmmbl 4 GopMbl IPOBEACHUS 3aHATHIA.

JlanHast mporpaMMa paccuMTaHa Ha paboTy €O MIKOJIBHUKaMH 5-9 KJaccos.
[lenarory Ba’kHee aKLIEHTUPOBATh CBO€ BHUMAHHME HE CTOJBKO HAa KaueCTBE Pe3yJibTara
IPOEKTa WM UCCIIEIOBAHUA, CKOJIKO Ha TOM, YTOOBI ydaluics MOdy4yas 3HAHUS B TOM
YHCJIe U Yepe3 BBIIOJIHEHHUE MPAKTUUECKOT0 3aaHusl, iejiajl BBIBOJIbI U YMO3AaKIIOUEHHUS
Ha OCHOBAHMM CBOErO HCCIEJOBAHUS, YYWICS CpPaBHUBAaTh €ro pe3yJbTaTbl C
TEOPETUUECKUM MaTEPUaJIOM U HCCIEAOBAHUSAMU APYTUX IIKOJIBHUKOB. TakuM o0pazom,
IIKOJIbBHUK OCBOUT OCHOBBI IPOEKTHO-UCCIIEA0BATEIBCKON N€ATEIbHOCTH U IPUOOPETET
HaBBIK KDUTHYECKOTO OTHOIIECHHSI K MaTEpHAITy.



[Iporpamma pa3dbuTa Ha MOJIYJIH, KOTOpbIE MOTYT OBITH HCIIOJB30BaHBI JIHOO
yacTU4HO, JMO0 monHocThio. Tak wmoaynb «Kak KUBOTHBIE W pacTeHHs
MPUCIOCAOIUBAIOTCS» (IBOJIFOIMOHHASI SKOJIOTHA) MPEAIonaraeTcs A U3y4eHus B 5
nwim 6 kijacce B TedeHue opHoro roxa (34 uvaca B rox). Moaymun «OCHOBBI
pacTteHueBoACTBa» M «buoTexHomorus» paccuuTaHbl Ha 68 4YacoB U MOTYT OBITh
peanr3oBaHbl B TeUeHUH 2-X JieT (1mo 34 yaca B roj) wiu B TeueHuu 1 roga (68 yacos B
ron). Bo BTOpoMm cnydae BO3MOXKHO MpoXoxiaeHHE o0oux Moayiell («OCHOBBI
pacTeHueBoACTBa» B 7 uiu 8 kiacce, «buorexnonorun» B 7 unu 8 kiacce). AHaIOTUYHO
Moaynu «MoJekymsipHble OCHOBBI (PU3KOJIOTUH U (hapMaKoJIoTum» U «MOoJeKyIsipHbIe
OCHOBBI CEJIEKIINN» PACCUYNTAHBI HA 68 YaCOB M MOTYT OBITH PEaIM30BAHBI B TCUCHUH 2-
x set (o 34 yaca B roa) win B TeueHuu 1 roga (68 dacoB B roa). Bo BTOpoMm cityuae
BO3MOKHO IPOXOXKJeHHE 00oux Moxayiel («MosekyysipHbleé OCHOBBI CEJIEKIIMN» B 8
KJacce, «MoseKysipHble OCHOBBI (DU3HOJIOTUH U (hapMakoIorun» B 9 kiacce).

MO>XHO PEKOMEHI0BaTh HCIOJIb30BaTh MOAYJIN «Kak »XUBOTHBIE M pPACTEHHS
npucrnocabauBaioTcs», «OCHOBBI  pacTEHHEBOACTBaY», «MOJEKYISpPHbIE OCHOBBI
CEJICKIIMM» B KaUeCTBE HEMPEPHIBHOIO 00pazoBaTeabHOTO KKia (5-9 knacc o 1 gacy B
HEJIENI0) JUIsl KJIAcCOB arpoOMOTEXHOJOTMYECKON HampaBieHHOCTH. Moaymu «Kak
KUBOTHBIE M pacTeHus npucrnocadbiuBaroTcsy», «buorexnonorun» u «MoleKyasipHbIe
OCHOBBI (pU3MOJIOTHHU U (HapMaKOJIOTUN» B KAU€CTBE HEMPEPHIBHOIO 00Pa30BaTEIbLHOTO
mukia (5-9 xmace mo 1 yacy B Hezdento) Uil KIacCOB OMOTEXHOJOTMYECKOTO HIIN
MEIULUHCKOIO HallpaBJICHUMN.

B3aumocBsa3p ¢ nporpammoii Bocnutanusi. [Iporpamma kypca BHEYypOUHOU
NesATEeIBbHOCTH pa3paboTaHa C Y4YE€TOM pPEKOMEHJAlUi MPUMEPHON MPOrpaMMBI
BOCIIUTAHMS, YYUTHIBAET MICUXOJIOTO-NIEAArOrnyeCcKue 0COOEHHOCTH JIaHHBIX BO3PACTHBIX
KaTeropuii. 3To MO3BOJSET HA MPAKTUKE COCIMHUTH OOYYAIOIIYI0O U BOCIHUTATEIbHYIO
NEeATENBHOCTD I1€]1arora, OpUEHTUPOBATh €€ HE TOJIBKO Ha MHTEJJIEKTyaJIbHOE, HO U Ha
HPAaBCTBEHHOE, COL[MAJIbHOE Pa3BUTHE PeOEHKA. DTO MPOSIBISAETCS:

— B MPUOPUTETE JIMYHOCTHBIX PE3YyJbTATOB peaM3allMi MPOrpaMMbl BHEYPOUYHOM
NEeSATEIbHOCTH, HAIIEUINX CBOE OTPAKEHHE U KOHKPETU3ALIUIO B TPUMEPHON MPOrpaMme
BOCIIUTAHUS;

— B BO3MOXXHOCTH KOMIUIEKTOBaHUSl PA3HOBO3PACTHBIX TIPYII I OpPraHU3aluu
npo(OPUEHTAIMOHHON  JIEATENbHOCTH  UIKOJIBHUKOB, BOCIUTATEIbHOE 3HAUYEHUE
KOTOPBIX OTMEUYAETCS B IPUMEPHON TPOrpaMMe BOCITUTAHUS;

— B UHTEPaKTUBHbIX (opMax 3aHATHUH IS I[IKOJBHUKOB, OOECIEYMBAIOIIMX
OOJIBIIYI0 WX BOBJICYEHHOCTh B COBMECTHYIO C TMEJaroroM M JpYyrMMH JI€TbMU
JESITEeTbHOCTh U BO3MOYKHOCTh 00pa30BaHuUs Ha €€ OCHOBE IE€TCKO-B3POCIBIX OOIIHOCTEH,
KJIFOYEBOE 3HAYEHHWE KOTOPBIX JUIA BOCIWTAaHUA MOJYEPKUBAETCS IMPUMEPHOM
MIPOrpaMMOK BOCIIUTAHUS.



OcoOenHocTH padoThHI YUYUTEJIS MO0 MporpaMme. 3ajada yYYUTeNIsi COCTOUT B TOM,
4yTOOBl  COMPOBOXJAATh TMpolecc MNpodecCUOHANBHOM OpUEHTAlMU IIKOJbHHUKA,
packpbiBasg MOTEHIMAN KaXKIOr0 Yepe3 BOBJICUECHHE B MHOTOOOPa3HYIO ACSTEIbHOCTD,
OpPraHMW30BaHHYIO B pa3HbIX (hopmax. [Ipu s3ToM pe3ynpTaToM pabOThl YUUTENS B IIEPBYIO
ouepenb SBISIETCS JMYHOCTHOE pa3BUTHE ydamerocs. JIMYHOCTHBIX pe3yJibTaToB
YUUTENb MOXET JOCTUYb, YBJIEKash yYEHHMKAa COBMECTHOM W WHTEPECHOW UM 00OUM
NeSATEIbHOCThIO,  YCTaHABIMBAsE  BO  BpeMsl  3aHATHA  JTOOpOKeNaTeIbHYIO,
MOIJIEP>KUBAIOIIYI0 aTMOCGEPY, HACKIIIAs 3aHITHS IIEHHOCTHBIM COJIEpKaHUEM.

[IpumepHas cxema MpoBeACHUS 3aHATUI IO ITpOrpamMMe:

1. OOBsicHEHHE TEOPETUYECKOTO MaTepHaa o TeEMeE.

2. IlogroToBka K 3KCIEPUMEHTAIBHOMY 3aHATHIO, OOCYXJAEHHE OOBEKTOB JUIS
MPaKTUYECKOTO 3aHATHS.

3. IIpoBeneHne MPaKTUYECKOTO 3aHATHS — OCHOBHAS 3a/1a4a OCBOCHUE METOI0JIOTMH
JAHHOTO HKCIIEPUMEHTA.

4. Ilo OKOHYaHUM TMPEIIOKUTH JETAM, KOTOPBIE 3aMHTEPECOBAINCH JAHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €r0 B HCCIEAOBATENIbCKUN MpOoeKT. s 3Toro HeoOXoaumo
o0CyIuTh OOBEKTHI, KOTOPbIE YYEHUK OyJeT uccleaoBaTh, COCTaBUTh IUJIaH
HKCIIEPUMEHTA.

5. IloM0Yb y4E€HHKY IPOAHAIN3UPOBATH PE3YJIBTATHI IKCIIEPUMEHTA.

OueHuTh pe3ysbTaThl MPOEKTHO-UCCIENA0BATEIBCKON NEATEIbHOCTH KOIBHUKOB
MOKHO B IIpOlleCCE€ 3allluThl MMM CBOMX pabOT B paMKax LIKOJBHOH Hay4yHO-
OPAaKTHYECKON KOH(PEpEeHIUH.



COJIEP)KAHUE KYPCA BHEYPOUHOU JESITEJIBHOCTH

Monayib «Kak ;KkMBOTHbIE U PACTEHHUSA NMPUCTOCAOJIUBAIOTCH» (IBOJTIOIMOHHASA
KoJiorus) 5-6 kiaaccel (34 yaca)

1. Mput uccnedyem scuevie 06vexkmot (6 uacos)

CBolicTBa M CTpOEHUE MUBBIX OPraHU3MOB (CTpOeHHE KJIeTKHu). Bua, ocobb —
OpraHm3M Kak einHas cucrema. Anantammu (mpucrnocobnenus). [lonstue romeocTasa
AKUBOT0 opranuszma. CrocoOsl ero nojajepKaHusl.

[lonsiTue BapuatMBHOCTH Tnpu3Haka. MccaenoBarenbckue padbotel «Bcee nwm
(cunHu1bl, 6€5Ku, 6epe3sl U T.]1.) OJUHAKOBBIE? DOTOKBECTY.

Orpanuuenusi mopdosornyeckux u (duznonornueckux agantamuii. [louemy
OpraHu3Mbl HE CTAHOBSTCA OCECKOHEYHO OOJIBIIMMH, MAaJEHbKUMHU, BCESTHBIM.
[Ipaktuueckas padora «CocTaBisieM KHUTY PEKOPJOB PACTEHUM M KUBOTHBIX HAIIETO
Kpasi».

2. Bnausanue okpyscarowieii cpeovt Ha scuegvle opeanusmul (12 uacos)

dakTopbl OKpYKaromieil cpenbl (adMoTUYecKHe, OMOTUYECKUE, AaHTPOIOTEHHBIE).
[Ipumepst  abuoTmyeckux (HaKTOPOB, OKa3bIBAIOIIMX OCHOBHOE BIIMSHHE Ha
KUBHEACATEIbHOCTh  JKMBBIX  OpPraHU3MOB:  TEMIEpPAaTypa, CBET,  BIAXKHOCTb.
[Ipaktuueckoe 3ansitue «l[Bet u Terioy» (KyOUKHU JbJa B3BECUTH, MOJIOKHUTH B YaIIKU
Iletpu Ha pasHoOuBeTHYIO Oymary, yepe3 30 MUHYT B3BECUTh 3aHOBO — KTO ObICTpee
pactasin). [IpakTrueckoe 3ansatue «4To pacTBopserca B BoAe» (IKCIepuMeEHT « Kuakuii
nom»). IlpakTudeckoe 3anstue «Juddysus BemecTs B Bojae (pacTBOPHI)», «JIBuxkeHue
pacTBOopoB mO LBETKY». [Ipaktuueckoe 3ansatue «Jleg mmaBaetr B Boae (aicOepru,
3amep3anue BogoeMoB)». [Ipaktuueckoe 3anstue «Jleg mpu 3aMmep3aHun pacIIPSIETCS»
(pa3pymienue kaMHs (MOYBOOOpA30BaHUE), 3aMEP3aHUE KIIETOK).

OcHOBHBIE  3aKOHOMEPHOCTH  MNPHUCIOCOOJICHHS]  JKUBBIX  OpPraHU3MOB K
abuotnyeckuM (akrtopam. [IpucnocoOneHusi K OCHOBHbIM aOMOTUYECKUM (haKTOpam:
TeMmreparypa, BIaXHOCTh W cBeT. lIpaktumueckoe 3ansarue «Illyba» (kyOuku mbaa
3aBEpPHYThH B pa3HbIil MaTepual, B3BecuTh). [Ipaktudeckoe 3anstue «[ lurMmeHThn (MOXKHO
pa3lenuTh Ha BaTMaHe KpacuTenu u3 QuomacrepoB». IIpaktuueckoe 3anarue «Kak
KUBOTHBIE JIABAIOT B BOJIE» (DKCIEPUMEHT C MUTETKOM ).

UccnenoBarenbckue paboThl «BrnusHue cBeta (Teria, BIaKHOCTH, COCTaBa MOYBHI)
Ha pAacTE€HUs] B ECTECTBEHHBIX WM MCKYCCTBEHHBIX YCIOBUSX» (HA JOCTYITHOM
MaTtepuae).

3. B3zaumooeiicmeus xcugvix op2anuzmos (4 uaca)

buotnueckue (bakTopBhl. 3aKOHOMEPHOCTHU pa3BUTHUSA MEKBHU0BBIX
B3auMOOTHOIIeHUH. Kos3Bosonus (XUIIHUK-KEPTBA; MAPA3UT-XO3IUH) IBOJIOLUS
ctpateruii noObiBanus numy. CornuanbHOCTh. Buasi-BceneHipl. [lepedyeHs pacTeHui-
Bpenutenei. MccnenoBarensckas pabora «HabmroneHusi 3a B3aMMOOTHOIICHUSIMU



KUBOTHBIX MPU JOOBIBAHUU MUIIU (KOPMYILIKH JJIs MITULL, IJIs1 TOPOJICKUX WIIA CENTbCKUX
®KUBOTHBIX). BeO-xkamepwr». HccnenoBarenbckas paborta «PacnmpocTpaHeHue BUIOB-
CUHAHTPOIIOB B HAILIE MECTHOCTH.

4. Yenoeek 6 xncuznu pacmenuil u xcueomuwvix? (6 uacos)

AmnTponorennsie (haktopsl. [IpaBaa mu, 4TO MepBOOBITHBIC JIIOAU KM B TADMOHUHU
¢ npuponoi. O1oMaNTHUBaHNE U MPUPYUYEHUE KUBOTHBIX M PACTEHHI. 3a4eM cracaTh
BBIMUpAIOLME BUJBI, KaK 3TO Jenarb. KyJIbTypHble pacTeHHMs M HX JAUKUAE IMPEIKH.
[ToueMy BakHO MX COXpaHATh. PazHOOOpa3ne KyJabTYpHBIX PACTCHHHN U UX 3HAYCHHUE B
KU3HU yesoBeka. KpacHas kaura Bamiei tepputropun. Oco6o oxpaHsemMbie TEPPUTOPHH,
3anoBenHuku Poccun u wmupa. [lpaktuueckas pabora «PazHooOpasue KyJIbTypHBIX
pacTEeHUM B BallleM PETUOHEY.

HccnenoBarenbckas paboTa «BiusHUe aHTPONOTreHHBIX (DaKTOPOB HA Pa3BUTHE
pacTeHui B TOPOJI€/HACEIEHHOM ITyHKTE.

Okckypceust/mpaktuueckas padbora «OOIIT B Bamem peruoHe — yHUKaJIbHBIC
0OBEKTBI IPUPOABDY.

5. Oxonozuueckue nuwiu (6 uacos)

buocdepa — onHa U3 BaxHeWUIUX 00o0j0uYeK 3emiid. UTO Takoe «IKOJIOTHYECKHE
HUIIW» U Kak OHHU (opmupyrorcs? dopmupoBaHHe 3HAHUKH O OMOPa3HOOOPA3UIO
KU3HEHHBIX  (OpM,  TOBEIEHYECKMX  MPUCHOCOOJIEHUH,  MOoAU(]UKAIIMOHHAS
M3MEHYMBOCTD (Ha 6a30BOM ypoBHe). PacTuTtenbHble cooOmiecTBa U UX TUllbl. PazButue
U CMEHBI PaCTUTENIbHBIX COOOILIECTB.

HccnenoBarenbckue pabOThl «IKOJOTMUECKHE HHIIM BOKPYr TeOs — OMNHCaHHUe
dbakTOopoB OKpyXatoime cpeaw». MccienoBaTenbckue padboThl «DEHOJIOTHYECKHE
HaOIIOIECHUAY .

Moayab «OcHOBBI pacTeHUEeBOACTBAa» 7-8 Kiacchl (68 yacoB)
1. Beeoenue 6 pacmenuegoocmeo (2 uaca)

Uro-Takoe pacTeHUEBOJICTBO: OCHOBHBIE (DaKTOPHI BBIPALIUBAHUS PACTECHUH.
Ucropust pazBuTus arpoxuMudeckux 3Hanui (paborsl M.B. Jlomonocoga, 0. JIubuxa,
byccenro, B.B. JlokyuaeBa, K.A. Tumupszesa, [1.A. Kocteruesa, /I.H. [IpssHumankoBa
u ap.). Ilpaktuueckas padota «bouka JInbuxay.

2. Azepomexnuueckuii yIkcnepumenm (6 uacos)

[IpaBmwia TOCTAaHOBKH arpol’kcrnepuMeHToB. I[locTaHOBKA SKCIEPUMEHTOB C
pacteHusiMU. BBIOOp TEMBI, COCTaBICHUE TUIIOTE3bI, IIEJIM U 3aJ1ad IKCIEPUMEHTA TI0
BBIPAIIMBAHUIO PACTEHHM B KOHTpoJupyeMou cpene. KoHTponu, NOBTOPHOCTH,
MpoBeJeHUE dKcriepuMeHnTa. llnanupoBanue skcrepuMenta. OIeHKa pe3yibTaTOB
skcniepuMenTa. MccnenoBarensckas pabora «@PakTopbl, BIMSIOUIME HA MpOpacTaHHUe
ceMstH (pPOCT ITPOPOCTKOB)».

OcBoeHME TEXHOJOTUM KPYTJIOTOJUYHOTO BhIPAIIMBAHMS CalaTOB M MUKPO3EJICHH



B KOHTPOJIMPYEMBIX MCKYCCTBEHHBIX YCJIOBHUsX. COOp YCTaHOBKHM [JIsl BbIpalllUBaHUS
PaCTEHHI B KOHTPOJIMPYEMBIX YCIOBHUSIX.
3. Ponb xumuueckux nemenmos ¢ numanuu pacmenuit (20 yacoe)

Bonma. PactBop. BreITsikka. AHMOHBI, KaTHOHBI, JJIEKTPONPOBOAHOCT, M pH
pacTtBopa. Pojb XUMUYECKUX 3JIEMEHTOB B TUTAaHUU pacTeHul. [lonyyeHne nuraTesbHbIX
BelecTB pacTteHusIMU. [IpakTudeckas padora «CxeMbl MUTATENbHBIX pacTBOPOB. Pacuer
7103 yI0OpeHui AJi MUTATENbHBIX PACTBOPOBY.

YnoOpeHusi: opraHudeckue, MHUHEpaldbHble, MUKpoOUOIoruYeckue. Turbl
nuTaHus pacTeHuil. BoznymHoe M MuHepalibHOE (KOpPHEBOE) MUTAHUE pPaCTEHUM.
TpaHCcOpT NHUTATENBHBIX BEIIECTB PACTCHHUMN: BOCXOMSAIIMN W HUCXOIAIIMN TOK.
Baxkneiimme kanuiiHble, GocOpHbIE U a30THBIE yA0OpeHus, uX cBorcTBa. [IpocTeie u
cinoxHble ynoopenus. Ilpaktudeckass pabora «IIpaBuna cMemMBaHUS YI0OpEHUI
[Ipaktrueckas padota «llutanue pacTeHU: TEXHOJOTHS TPUTOTOBICHUS MUTATEIHHBIX
pacTBOPOB ISl Pa3HBIX KYJIbTYP».

Poct u pa3Butue pacTeHMil: 3Tambl OHTOreHe3a, (PAKTOphI, BIUSIONIUE HA POCT
pacTeHui: CBET, IyCTOTa MOCa/IoK, MuTanue, cyocrpar. [lpaktuueckas pabora
«MOHUTOPHUHT MUHEPAIIBHOTO MMUTAHUS PACTEHUID.

OcoOeHHOCTH MNHUTaHUS PACTEeHHH a30TOM. A30T W €ro 3HAYEHHE B KU3HU
pactennii. DopMbl a30Ta U UX TPEBPALICHUE B MIOYBE.

Uctounuku dochopa aiist pacrenust. 3HaueHue Gocopcoaepxraniux CoOeTUHEHUI
B KJeTKe. Posib Makpospruueckux coequHeHui hochopa B 3HEPTeTUIECKOM OOMEHE.

Brnusaue kanmus Ha (QU3MYECKHE CBOWMCTBA MPOTOIJIA3Mbl, Ha (PEpMEHTHI
YIIEBOJIOPOAHOrO OOMeHa, cuHTe3 OenKkoB U Ap. Posib Kanus B nmoaaep>XaHUud MOHHOTO
OaslaHca B TKaHsX, B TIPOIIECCAX CAMOPETYJISAIIHH.

PerynaropHas u cTpykTypooOpaszoBareibHas poJib KalbliMs. Y4acTue B
00pa30BaHUU KIIETOYHOW CTEHKH, MOAAECPHKAHUU CTPYKTYPbl MEMOpaH U PEryisilus Ux
IPOHUIIAEMOCTH.

3HaueHWe MarHus B MeTabonau3Me pacTteHuidl. Marauii B coctaBe Xjopoduiuia,
CXOJICTBO XJIOpOMIIJIa U TeMOrI00MHA KaK CBUAETEIBCTBO €IUHCTBA OPraHUYECKOTO
MUpa.

Cepa 1 ero OCHOBHbBIE COEIUHEHHSI, KX POJIb B CTPYKTYPHOUM OpraHu3aluu KIETKH,
y4acTHE B OKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMSIX.

MukposnemenTtsl. [lpeacraBienuss o pojii MHUKPOIJIEMEHTOB B MeTaboJM3Me
pacteHuil. OCOOEHHOCTH TOCTYIUIEHUSI MUKPO3JIEMEHTOB B pacTeHusi. CHHeprusm u
AHTAarOHU3M 3JIEMEHTOB NTUTAHUS PACTCHUI.

PacturenpHas nuarHocThka W METOMABI WIACHTHU(UKAIIMM HEA0CTaTKa/M30bITKA
aneMeHTOoB nutanus. [IpakTuueckas pabora «PacturenbHas JUarHOCTUKA.

Uccnenoarennsckas padoTa «OLieHKa COCTOSIHUS KOMHATHBIX pPaCTEHUM, pacTeHUIN
Ha IIKOJBHON TEPPUTOPHUH, YCTAHOBKA MPUYUH MATOJIOTMUYECKUX COCTOSIHUM (TIpu



HaJIMYUN)».
HccnenoBatensckast padora «OlieHKa BIUSHUS Pa3IMYHBIX JJIEMEHTOB Ha
COCTOSIHHE PAacCTEHUH (COCTaBIEHUE PA3ITUYHBIX IOJKOPMOK)».

4. Pecynamoput pocma pacmenuil. 3awguma pacmenuit (4 uaca)

[Tonsitue o perynsatopax pocta pacteHud. CTUMYISATOPBI pocTa — (PUTOTOPMOHBI
(aykcuHbBI, THOOCPEIUTNHBI, IUTOKUHUHBI). THTHOUTOPHI pocTa pacTeHuit: 1. mpupoaHbIe
(abcum3oBasi KUCIIOTa W HEKOTOPHIC (DEHOJIBHBIC BENIeCTBa (MKyMapoBas, KOpUYHAs,
CAIMIIMIIOBAs K-ThlI), 2. CHUHTETHYECKHE (MOpPGAKTHHBI, peTapAaHThl, Ae(POTUAHTHI,
JCCUKAHTBI, repOuiuapl). DOUTOMOHUTOPHUHT ¥ OIICHKAa COCTOSHUS PacTEHHI.
CoBpeMeHHbIe criocoObl MOHUTOpUHra. IIpakTudeckass pabora «OUTOMOHUTOPUHT U
OIICHKa COCTOsIHUA pacTeHui. CoBpeMeHHBIE CTIOCOOBI MOHUTOPUHTA.

UccnenoBarenbckas pabota «BiausiHue rerepoaykcrHa Ha mpopacTtaHue (pocT Ha
Pa3HBIX CTAUAX, B Pa3HBIX YCIOBHUAX ) PA3IMYHBIX PACTCHUI.

3amura pacTeHUN OT BpeAuTeNel: OCHOBBI OnomMeroza. IIpakTuyeckas pabota
«MHCEeKTapuy: TpaBWIa U YCIOBUS Pa3BEICHUS MOJIE3HBIX HACEKOMBIX).

5. Boonas, necuanaa u noueeHnas Kyiabmypol, UX NPUMEHEHUE 6 bIPAUUEAHUY
pacmenuii. Quszuonozusn pacmenuii (8 uacos)

BonHas, nmecuaHass ¥ MOYBEHHas KyJbTYpbl, UX NPHUMEHEHHUE B BbIPALIMBAHUU
pactenuit. [IpoBeneHne Boibl B KOpHE U cTeOiie pacteHuid. [IpakTudeckas pabora
«KopHeBoe naBiieHue».

Boaublil pexuM pacTeHHWil: CTpOeHHE YCThHUIL: (DaKTOphI, BIMAIONIME HA HX
PACKpBITHE U 3aKPBITHE. 3HAUCHUE MEXaHU3Ma PETYISLNNA HCTIAPEHUS BJIard PACTEHUEM.
[Ipaktuueckas padora «IIpurorosnenue npenapara yCTbULl METOAOM CIEIIKAY.

UccnenoBarenbckue paboThl: «BiusHUE yCIIOBUN COAEpKaHUS DPACTCHHM Ha
KOJINYECTBO YCTHHUID.

doTocuHTe3 — YHUKaJIbHBIN Tpoliecc pacTeHui. TemHOBass W cBeToBasi (hasbl
¢doTocuHTe3a. 3HaueHre (POTOCUHTE3a AJIA KUBBIX Oprann3moB. [IpakTuueckas padora
«DyHKIIMOHAJBHAST ~ IMATHOCTMKA PACTEHUHM 1O  AaKTUBHOCTH  XJIOPOILIACTOBY
UccnenoBarenbckas padbora «Ompenenenue xmopodpummia A wu b, oneHka
(OTOCUHTETUYECKOW aKTUBHOCTH PACTEHUH U (PaKTOPOB, BIUSIONINX HA HEE.

@akTOphl poCcTa paCTeHUM: BO3AYX W a’pauus. [log3eMHOe ApIXaHWE pACTEHUA:
COCTaB TIOYBEHHOTO  BO3Ayxa, Ta3o00MeH. [‘a3o00MeH 1ipu  OECIOYBEHHOM
BbIpamuBanuu. [Ipaktuueckas pabora «Aspamus, CO2 u O2. JIpixaHue pacTeHHII.
[IpakTuyeckas pabora «/[pIxaHue pacTeHuii: OlleHKa HHTEHCUBHOCTH JIbIXaHUS PACTCHUM
U TJIOJIOBY.

UccnenoBarenbckue paboTel: «BnusHue crocoba BblpaluBaHus (cocTaBa
MUATATEJIbHOW CMECH, CXEMbI BHECEHHUSI) HA POCT U Pa3BUTHS PA3IUYHBIX PACTCHUI.



6. Kyarvmypnuie pacmenus. Cospemennvie acnekmol cerexkuuu (20 uacos)

Kak denoBek ctan wucnonb3oBaTh pacteHusi? CBsi3b pa3BUTHSL [UBUIIM3AIUU
YEJI0OBEKa M oJOMaliHuBaHus pacteHuid. Jlomectukanuda. {uckyccus «/lomectukanus,
BCE JIM PACTEHUS W IKUBOTHBIE, KOTOPBIE MKUBYT PSIIOM C YEIOBEKOM WM
OJIOMAIIHUBAIOTCA? MOXKHO JIM CYATATh TapaKaHa OJIOMAIIHEHHBIM >KHBOTHBIM 7

HacnencTBeHHOCTh U MUBMEHYMBOCTh — OCHOBHBIE CBOWCTBA KUBBIX OPraHU3MOB.
N3menunBocTh. Bunmbl m3menunBocTh. [lpakTthueckas pabora «MoaudukanroHHAS
M3MEHYHMBOCTD (JTUCThSI, UTOJIKK C OJTHOTO JIEPEBA)».

['en — wMarepuanbHbII HOCHUTENb HACIEACTBEHHOCTM W  HW3MEHYMBOCTH.
HyxiiennoBeie kucnotsl. JIokanu3anus r€HETHYECKOTO Marepuana B KieTke. Jlenenue
kietok. Permmnkanus JIHK. OcHoBHas qormMa MonexyisspHo# ouosnoruu. Tpanckpumnims.
Tpancnauus. Mytaruu. [Ipaktudeckas padota «['eH — HHCTPYKIUS 1O COOpKE KIIETKU
(Ha Oucepe wiu KoHCTpykTope)». Ilpaktuueckas pabora «Mytamus Ha OyTtepOpone
(/00011 00BEKT U3 Mpenblayliel padoThl, I/Ie U3MEHEHUE WHCTPYKLHMU IMPHUBEAET K
M3MEHEHUIO BHEITHETO BU1a OOBEKTA)».

OddexT OyThUIOYHOTO TOPJIBIIIKA M Te€HETHYECKoe pa3zHooOpazue. UTo Takoe
reHO0aHk? 3ayeM COXpaHsITh F'EHETUYECKHE pecypchl pacTeHHil? OCHOBHbBIE CHOCOOBI
COXpaHEHUs TEHETHUECKUX PECYpCOB pacTeHHil (ex situ u in situ).

3nauenne pabor H.U. BaBunoBa. 3akoH romMonorudeckux psiioB. LleHTpsI
IIPOUCXOKICHUS KyJnbTypHbIX pactennid H.M. BasunoBa m IIL.M. JKykosckoro.
[Ipaktrueckas pabdorta o rpynnam «OTKy/1a Ha HalllMX CTOJIAaX (PYKThI/OBOLIU/3IAKK.

OcHoBHBIE MeTonbl cenekuuu. ['mbpunmzanus. Popmsl oTO0opa. OCHOBHBIE
HaIlpaBJICHUS CEJICKIMU: YIYUIIEeHUE YPOXKAWHOCTH, YCTOMYMBOCTH K OMOTHUECKUM U
abuotnueckum ¢aktopam. [Ipakruueckas padora «BripammBaem ropox. Kak nposectu
CKpEILUBAHUE Yy TOPOXaA».

Ecte mm >xu3Hp B mnpobupke? bBHOTEXHONOTUS KYJIbTYPHBIX paCTEHUH.
UccnenoBarenbckass pabotra «BblpammBanue pacTeHUd B MOpoOHpKe» (MOMKHO
BOCIIOJIB30BAThCA PE3YyJbTaTAMU MPEABIAYIIMX JKCIIEPUMEHTOB II0 COCTABIICHHUIO
MUTATEJbHBIX PACTBOPOB JJII PACTECHHIN).

Kak  yenoBexk  MoxeT  moauduimpoBatb  pacteHua?  ['eHeTmueckoe
penaktupoBanue. COBpEMEHHbIE  MOAXOAbl W JOCTHKEHUS  T'€HETHYECKOIO
penaktupoBaHusi  pactenuil. IIpaktuueckas pabota  «I'€HOMHBICE  HOXKHHUIIBI
(monmenupoBanue padotsl cuctembl CRISP-Cas).

7. Pacmumenvhnasa npooykuus. (8 uacos)
Hanzemnsie u nmoa3zeMubie opranbl pacteHuid. [lobGer u BUIOM3MEHEHHBIN moOer
pactenuii. CriocoObl pa3MHOXKEHUST PACTEHUM.
[TonsatTne o0 KkadecTBe TMPOAYKTOB muTaHus. [IpoOiemMbl KOHKYpEHIIUU
OTEYECTBEHHBIX MPOJYKTOB MUTAHUS C UMIIOPTHBIMU. JIOTHCTHKA TOCTAaBKU U CPEJICTBA



COXpaHEHUs MpOoayKToB muTaHus. llpaktuueckas pabora «lIlpemenpHO OMyCTHMBIE
koHreHTparuu (I1J1K) u MeTonbl KOHTpoJsi 06€30MacHOCTH PACTUTEIBHBIX MPOTYKTOB
MUTAHUS.

Muxkpo3seneHb: oJIe3HOCTh U TexHosorus. MccnenoBarensckas pabora «OneHka
KauecTBa BBIPAILICHHOW MUKPO3€JIEHW» (JINOO CBOsI, TMOO M3 Mara3uHa).

XUMUYIECKHUH aHaIu3 IPOAYKIIHH. OcHOBBI CHEKTPO(HOTOMETPHH.
[Torennmometpust. Xpomatorpadus. [Ipakrnyaeckas padbota « MeTOIbI OIICHKH KauyecTBa
pPacTUTENbHOW MTPOAYKIMH: XpaHEHHWE M COXPAaHHOCTh MHUTATEIbHBIX BEIIECTB» (IO
JTOCTYITHOMY 00OPYIOBAHHIO).

Uccnenosarenbckas padora «OnpeneneHue ButamuHa C METOJIOM OOpaTHOTO
TUTPOBAHUS B IUIO/IaX HA PA3HOM CPOKe (CIIoco0e) XpaHSHHUS.

Moayab «buorexHosiorus» 7-8 kiaaccol (68 yacoB)
1. Buomexnonozus (4 uaca)

[lonsiTue OHMOTEXHOJOTMU. 3ayeM YeJOBEKYy OHOTEXHOJOTMH, B YeM HX
IPEUMYILECTBO NEPE] XUMUUECKUM CUHTE30M. OCHOBHBIE OMO0OBEKTH OMOTEXHOJIOTUU:
IIPOMBIIICHHbIE MUKPOOPTAHU3MBI, KJIIETKH U TKaHU PaCTEHUH, )KUBOTHBIX U YEJIOBEKA,
ounokaranm3atopsl. [Ipaktudeckas pabora «IIpumepbl TpuMeHEHUs OHOIOTHYECKHUX
00BEKTOB B TBOCH KU3HI.

Chipbe uis OMOCHHTE3a U OLIEHKa €ro OMOJIOrMYecKoW LEeHHOCTU. OCHOBHBIE
UCTOYHHUKHM yriepoja, a3oTa, ¢ocdopa, MHUKpOd7IeMEHTOB. lccienoBaHue HOBBIX
MCTOYHUKOB CHIPbsI (BKJItOUAs BOMPOCHI €ro MpeBapuTeIbHOM 00paboTKH), pa3padoTKa
HOBBIX THUTATENBHBIX CpPEl, B TOM YHUCJIE BKIIOYAIONINX OWOCTUMYISTOPHI M JAPYTHE
AJIEMEHTHI YIIPABJICHUS U ONITUMHU3AIINN MTPOLIECCOB OMOCHHTE3a. MEeTOIbl ONTUMHU3AIINU
MUTATENBHBIX CPE/I.

2. Mukpoobuonozusn (12 yacos)

[lonoxxeHne NPOKAPUOTOB B CHUCTEME oOpraHuyeckoro mwupa. CrpoeHue
OakrepuanbHOu KieTku. Knaccudukarus 6akrepuii. Mopdomorus 6axrepuii. [Ipoctbie
U CJOXXKHBIE METOJAbl OKpamuBaHus Oaxktepuil. Dusnonorusi OakTepuil: NHTaHHE,
IBIXaHHE, POCT U Pa3MHOXKEHHE. 3HAKOMCTBO C JOMEHOM Apxeu (IKCTpeMO(UIBLHOCTS,
0COOEHHOCTH cTpoeHUs KieTkn). JlabopaTopHas pabora «DukcupoBaHHBIE Mpenaparhbl
Oaktepuii. Ompenenenue (GOpMBI TPEIIOKEHHBIX KYJIBTYp MHUKPOOPTaHU3MOB,
UCIIOJIb3Ysl TPOCTOM MeToa okpacku» Jlaboparopnas pabora «OnpeneneHue Tuia
KJIETOYHOW CTEHKH METOOM OKparuBaHus 1o ['pamy» (mpu HaJTU4IuK PEaKTHBOB).

MosnoyHokucioe u crnupToBoe OpoxeHue. PDoToTpodHBIE U XEeMOTpO(dHBIE
Oaktepun. Kunernueckoe  ommcaHue — mpolecca  pocTa  MHUKPOOPTaHU3MOB.
OKCTOHEHIIMAIbHAsE ~ MoJienb  pocTa. KuHetnka rTHOENM  MHUKpPOOPTaHHU3MOB.
JIabopartopHast pabota «IIpuroroBienue MpUKU3HEHHBIX MPEMAPATOB MOJIOYHOKHUCIIBIX
OakTepuin.



[Tatorennsle 6akTepuu. YymHas najgoyka v yepHasi CMEPTh, OOTYJIU3M, CTOIOHSIK,
Tyoepkyie3. Mctopus 60pbObI ¢ 6akTepuaibHbIMU HHpeKusIMU. JlaboparopHas padota
«IloceB cmbiBa ¢ pyk Ha yamku lletpm». JlabopaTopHas padora «Beiaenenue unucTon
KyJabTypbl Oaktepuil. Merton pa3BeneHuid. MeTon  HMCTOIIAIOIIETO  IITPUXA».
JlabopatopHass pabotra «Mopdonorudyeckas XapaKTepUCTUKA BBIJACICHHONW YHCTOM
KYJIbTYPBI: XapaKTepUCTUKA KOJIOHUH, (popMa OaKTEpHil, TUTT KIIETOUHON CTEHKUY.

BoiiHa 6€CKOHEUHOCTH: aHTHOMOTUKHY MPOTUB OakTepuil. MexaHu3Mbl JeHCTBUI
aHTUOMOTUKOB. MEXKJIeTOUHasT KOMMYyHHUKamusi Oakrepuil. YyBCTBO KBOpyMma.
JlaboparopHass pabora «CpaBHEHME pOCTa MHUKPOOPTaHM3MOB Ha 4Yalike 0e3 u ¢
noGaBieHust aHTHOMOTHKOBY MccnmenoBarennckas pabora «llonck MUKpOOpPraHU3MOB
00JagatoIMX aHTarOHUCTUYECKON aKTUBHOCTBION.

[Ipumenenune Oaktepuil uenoBekoM. KuHeTnueckoe omnucaHue OWOCHUHTE3A
OPOAYKTOB MHUKpPOOpraHu3MaMmu. bakTepuu, KOTOpbIE MOIYT paszjararbh ILIACTHK.
Uccnenosatenbckas paboTa «BblaeneHne MOJIOYHOKHUCIBIX OaKTepUil, HCCIEA0BaHUE UX
AKTHUBHOCTW.

Mukpoopranusmsl B arpoOHOTEXHOIOTUHU. VICKyCCTBEHHBIE aCCOLIMAIIMKN PACTEHUI
¢ MukpoopranuzMamu. Mccnenosarenbckas padotra «BbiaeneHue 0akTepuil MoJie3HbIX
IUISL PACTECHUID.

3. dykapuomuueckue opzanuzmvl 6 OuomexHonozuu (njiecHesvie 2puobsl,
opoxcacu, 6ooopocau) (12 ywacos)

[1necHeBbie rpUOBI MPOAYLIEHTHI OMOJIOTUYECKH AKTUBHBIX BEIIECTB.

OO6miast xapakTepuCTUKa IPOXKEeH caxapoMuileToB. Mcropusi ucnosnb3oBaHUs
JPOXOKEH B TPAAUITMOHHON OMOTEXHOJIOTMHU. TEeXHOJIOTUH BUHOJIETUS U XJI€00MeUeHMs,
CIIeMAIU3UPOBAHHBIEC pachl Apoxcked. MerabonusMm Jpoxokeil. Peakius cnupToBOro
opoxenusi. Jlabopatopnas pabora «llogcuer kimeTox nposxokeir B kamepe [opseBay.
JlabopatopHasi pabota «OOHapyXeHHE MPOTYKTOB CIHHUPTOBOTO OPOKEHUS: ITHUIOBOTO
CupTa M YIJIEKUCIOro ra3a». [lomydeHue BTOPUYHBIX METAOOJIUTOB B JIPOXKIKAX.
JIpoxoKu Kak MpoAylieHThl OUOTOIUINB. [TomyueHue neneBbiX 0EIKOB B IPOAKKAX.

OcoOEHHOCTH BEreTaTUBHOTO U TOJIOBOTO PA3MHOXKEHUS Y JAPOXKIKEU, 3HAUCHUE
U3Y4YEHUs] MUTO3a W ILMUTOKWHE3a [JIsi ONTUMM3ALMKU TPOIECCOB KYJIbTUBUPOBAHUS
JIPOOKEBBIX IITAMMOB, IOHUMAHUS PUYMH MATOTEHHOCTH JAPOXKKEH U TpUOOB, MOMCKa
MuiieHed (QyHTUIUAOB W pa3pabOTKU  HOBBIX  JICKAPCTBEHHBIX  IpENapaTosB.
JlaGoparopHass pabGora «HaOmromeHne  pa3MHOXKEHHS — JIPOXIKEBBIX  KIICTOKY.
[Ipaktuueckas pabora «llomydenne TBopora m kKedupa Ha OCHOBE MOJIOYHOKHCIIBIX
Oakrepuit». Ilpaktuueckas pabora «OCHOBHBIE BUIBI KBaca U WX XapPaKTEPUCTHKA»
«JIpox:Ku U MOJIOUHOKHCIIbIE OaKTEepuH, MPUMEHSIEMbIE Ui MPOU3BOJICTBA KBacay.
[IpakTuyeckas pabora «CpaBHUTENIbHBIM aHAU3 PA3BUTUS JPOXIKEH B a’pOOHBIX M
aHadpoOHBIX  ycnoBusx». IIpaktudeckas pabora «MeTOabl OIIEHKH CBOWMCTB



xJIeOoneKapHbIX Apoxoked. OCOOEHHOCTH NPUMEHEHUS IPECCOBAHHBIX, CYIICHBIX MU
MHCTAaHTHBIX JApoxoken». MccnenoBatensckas paborta «BnusHue Gpu3NKO-XMMHUYECKHX
(akTOpOB Ha KauecTBO OMOTEXHOJOTUUYECKOW MPOAYKIMHU (KBac, kedup, coip, xi1ed u
Ip.)».

Bopopocnu — mepcrneKkTuBHBIA OOBEKT AJISi MPOM3BOJCTBA O€lKa M YIJIeBOJOB.
brotexHonornyeckrue MeTo/bl OYUCTKU TBEPIBIX, KUAKHUX OTXOJOB M Ta3000pa3HBIX
0TX0M0B Tpomu3BOACTB. CTouHBbIe BOJBI. CXEMbI OYMCTKH. BHOQHMIBTPHI, a’pOTEHKH,
METAHTEHKH, OKCUTCHKH. AKTUBHBIA WJI WM BXOJSIIAE B HErO0 MHKPOOPTaHU3MBIL.
Hcnonb3oBaHue BOOPOCIEH B OUUCTKE CTOUHBIX BOJ. MccnenoBarenbekas padboTa
«Bnusnue ¢puszuko-xumMuueckux Gaxtopos Ha pocT Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennasn ungpopmavus (8 uacos)

HacneactBeHHOCTh ¥ U3MEHYMBOCTH — OCHOBHBIE CBOMCTBA YKUBBIX OPTaHHU3MOB.
N3menuuBocTh. Buasl u3MeHuuBocTh. [IpakTuueckass padora «MoaudukaruoHHas
W3MEHYHMBOCTh (JTUCTHS, HTOJIKH C OJTHOTO JIEPEBa)».

['er — wMaTepWanbHBI HOCUTENh HACJIECACTBEHHOCTH W HW3MEHUYHUBOCTH.
HyxnennoBbie KuCIOTHI. JIokanu3aius reHeTHYECKOTO Marepuaia B Kierke. JleneHue
kietok. Permmukanms JIHK. OcHoBHas jormMa MoJieKyJIsspHON Ononoruu. TpaHCKpHUITITHS.
Tpancnauus. Mytarnuu. [Ipaktudeckas padota «['eH — HHCTPYKIUS 1O COOpKE KIIETKU
(ma Oucepe wim KoHCTpykTope)». Ilpaktuueckas pabora «Mytamus Ha OyTtepOpone
(11006011 00BEKT W3 TpeAblayIIed padoThl, TNie WU3MEHEHHE MHCTPYKIMU TMPHUBEAET K
M3MEHEHHIO BHEIIIHETO BHUJIa O0BEKTA)Y.

5. Bupyconozus. (6 uacos)

[TonoxeHue BUPYCOB B CUCTEME OpraHM4eckoro Mupa. CTpykTypa U XUMHYECKHMA
cocraB BupycoB. Kiaccudukauus BupycoB. Penpoaykuus BupycoB. IIpocMotp
JTOKyMEHTAJIBHOTO (PrJIbMa O BUpYcCaXx.

Bupycs - Bo30yautenu nadeximonHsix 6one3neit. OnkoBupychl. bakrepuodaru:
CTpoeHHue, CBOWCTBa, mnpuMmeHeHue. I[Ipaktuueckas paborta. «MeTon pas3BeACHHUI
[Ipaktuueckas padorta. « TurpoBanue 6akrepuodarony.

buonoruuyeckue MetToabsl 60pLOBI ¢ BUpyCaMH.

6. I'ennasa unsycenepusa u ouomexuonozuu. (8 wacos)

OcHoBbI TeHHOW uHxkeHepuHu. Bektopa. Crnenuduaeckue hepMeHTh OaKTEpHid.
[IpakTtrueckass pabora «DHIOHYKJIEAa3bl pECTpPUKIMU (paboTa C HYKICOTHIHBIMU
MOCJIE0BATEILHOCTSAMH Ha Oymare)y.

buorexHomornn mpoayKuu OEJIKOB B OAKTEPHABHBIX KYIbTypax. JlocTmkeHUsS
TCHHOW WH)KEHEPUH B OMOTEXHOJIOTHH.

CRISPR/Cas — cuctema ajanTUBHOTO HWMMYHUTETa OaKTepuid u apxew.



[IpakTuueckas padota «I'ennbie HOxHULBI - CRISPR/Cas (MonenupoBanue Ha Oymare)»

I'MO. Metoas! nonydenust ' MO. Urpa-auckyccusa «Beiurpaii rpant Ha co3aHue
I'™MO».

7. buomexnonozuu 6 ycusomunogoocmee (8 uacos)

JlomecTukaldsi OCHOBHBIC JOMAIIIHUE KUBOTHBIE; COBPEMEHHBIE AKCIIEPUMEHTAX
0 JIOMECTUKAIIUM KUBOTHBIX (JIMCHUIIA, HOPKA U JP. — SKCIIEPUMEHTHI HAYYHOM IIKOJIbI
akanemuka benseBa). [luckyccus «JloMecTukanusi, BCe JU PACTCHHUS U KUBOTHBHIE,
KOTOPBIE JKUBYT PSAJIOM C YEJIOBEKOM WM OJOMAalIHUBAIOTCA? MOXKHO JU CUHUTaTh
TapakaHa OJIOMAIIHEHHBIM >KUBOTHBIM 7.

CoBpeMeHHBIE METOJIbl B JKMBOTHOBOJICTBE: TpAHCIUIAHTAIMs HSMOPHOHOB,
XUMEpHbIE  KHUBOTHBIC, KJIOHHpoBaHue. IIpakTthueckas pabora «MeToauka
KJIOHHPOBaHMsI (MOJIeTMpOBaHUE Ha Oymare).

OcHoBHBIC 00JIE3HW >KUBOTHBIX M POJIb IAaTONEHHBIX MHKPOOPTaHU3MOB U
Mapa3uToOB B pa3BUTHH 3a00JIEBAHUI JOMAIIHUX >KUBOTHBIX M1 OCHOBHBIX Mepax OOpHOBI
C HUMHU; POJIb MOJIE3HBIX MUKPOCUMOMOHTOB B OpraHu3Me *KUBOTHBIX. [lomoxuTenpHoe
1 1000YHOE (OTPHUIIATENIBHOE) BO3/IEUCTBUY aHTUOMOTUKOB Ha OPTaHU3M B XOJI1€ JICUCHUS
JKUBOTHBIX; 1€MW WU 3aJa4yd BETEPUHAPUM. BHOTEXHOJIOTHMS KOPMOBBIX IIpErnapaToB.
[TpakTudeckas pabora «CocraBpieHue parmoHa MUTAHUS )KHBOTHOTO, PacyeT pacXxojI0B
Ha cojaepxkanue». MccienoBatenbckas pabdora «OreHka KadecTBa MOJIOYHOM
MPOAYKIIUI.

8. buomexnonozuu ¢ pacmenuesoocmee (10 uacos)

OcHoBHBIE MeTOnbl cenekuuu. [ ubpunuzarnus. Popmbl oTOOpa. OCHOBHBIC
HaIpaBJICHUS] CEJICKIMU: YIYUYIlIEHHE YPOKANHOCTH, YCTOMYUBOCTU K OMOTUYECKUM U
abuotndeckum (pakropam. [Ipaktuueckas padbora «BoipanmBaem ropox. Kak nposectu
CKpEILLUBAHUE Yy TOPOXaA».

OCHOBHBIE TOJXOJbI CEJCKIMU W OMOTEXHOJIOTHMH KYJbTYPHBIX paCTCHUH,
['ubpuauzanus, otnaneHHas TUOpPUAM3AIMA, HCKYCCTBEHHBI OTOOp, TeTepo3Muc,
TpaHchopMalusi, MyTareHe3, TeHETHYECKOe penakTupoBanue). Vctopus cenexuuu B
Poccun n mupe, uctopust pa3BUTHSL BAXXHEUIIIMX COPTOB KYJIbTYPHBIX PACTCHUM.

Kak denoBek MoxeT MOaU(pUIIUPOBATh pacTeHus? ['eHHas UHXKEHEPUsT PACTEHUM:
YUro Takoe reHeTUYecKas WHXKEHEpUs pacTeHUuU. TpaHCTeHHble pacTeHus. MeTonbl
nosiyaenusi. OOpa3zoBaHue omyxoJiel y pacTeHuil. ArpobakTepuanbHas TpaHcpopManus:
Ti-TuTa3MHUIbI. I'ennl T-JIHK. MosekynspHO-T€HETUUECKUE MEXaHU3MBbI
tpanchopmanmu. ['eHeTmueckoe pemaktupoBaHue. COBpEeMEHHBIC TMOAXOABI |
JOCTIDKEHUSI TEHETUYECKOTO peaKTUpOBaHUs pactenuid. [Ipaktuyeckas pabora
«I"enomubIe HOXKHUITBI (MoaenupoBaHue pabotsl cucteMbl CRISP-Cas).

Ecte nu ku3Hb B mnOpoOupke? bBHOTEXHONOTHS KYJbTYPHBIX pPACTEHUH.



UccnenoBarenbckass pabora «BblpammBanue pacteHuil B npoOupke (MOXKHO
BOCIIOJIB30BAaThCA PE3YyJbTaTAMU MPEABIAYIIUX JKCIEPUMEHTOB [0 COCTABIICHUIO
MUATATEIbHBIX PACTBOPOB AJII PACTEHUM )».

Moayab «MoJsiekyjasipHble 0CHOBBI (u3noioruu u gpapmakoorum» 9 kiace
(68 yacoB)

1. @u3uonozuueckas xumus. (20 uacos)

Benenue. buorennsie snemenTsl: opraHorensl: O, C, N, H. AktuBHbIe (HOpMBI
KHUCJIOPOJIA, X MOJIYYEHHE, HEUTPATA3ALIUS.

MakpoaJIeMEeHTBI: TIPOIIEHT COJIEP)KaHUsS B OpPTaHW3ME, BBIMOJIHSIEMass (DYyHKIIHS,
cojlepkanue B mpoaykrax nutanus. Ca2+ - cBs3bIBarolUe OENIKH, JETOHHPOBAHUE
KaJbLMs, PETYJSIINAS YPOBHS KaJblMsl B OPraHU3MeE: TOPMOHBI MOYeK. Mg — cTpoeHue
xJiopouiia, ero akTUBAIMS COTHEYHOU SHEPTUEH.

MUKpORJIEMEHTBI: B KaKMX MOJIEKYJIaX COJEp)KaTcs, BBIMOJHsAEeMAas (DYHKITHS,
coZepKaHue B NMpoAyKTax nurtanus. [lociencTBus nepero3upoBKU MUKPOAJIEMEHTAMU.
Fe — ycBaumBaeMble THUIIBI COCAMHEHHM Kejie3a. ['eMonmpoTenHbl, Te€MOIMaHNH,
uuToxpoMbl. Cu — YCBOGHME M TPAHCIOPT MeAW. benku, colepkamme Meapb.
[TaTtonornueckue cuHApoMbl MeHnke 1 BuibcoHa, CBsI3aHHBIE ¢ META00JIM3MOM MEIH.

Tokcuunble sneMeHThl llepuomnueckor CHUCTEMBbI I OpraHu3Ma. BrusHue
HEJIOCTATKAa MAaKpO U MUKPOAJIEMEHTOB HA KUBbIC OPTaHU3MBI.

UccnenoBarenbckass  pabora  «KonuuecTBeHHass ~ OIEHKA  COJIEpPIKAHUS
MUKPO3JIEMEHTOB WJIM BATAMUHOB B TTUIIEBBIX MPOTYKTAX)»

Kupsi. 3ab6oneBaHus yeaoBeKa, CBI3aHHBIE C HAPYIICHUSIMHU KUPOBOTO OOMEHA.
JucnunuaemMun.

VYrneroasl. 3aboJsieBaHUs YeEJIOBEKAa, CBS3aHHBIC C HAPYIICHUSMH YTJIEBOIHOTO
obmena. CaxapHbIii quader.

benku. Ctpoenue. 3a00aeBaHus YEOBEKA, CBA3aHHBIE C HAPYIICHUSIMU OEIKOBOTO
obmena. ®ynkiuu 6einkoB. epmentsl. Mexanusm aeiictBust. Kimaccsl pepMeHTaTUBHBIX
peakuii. Kodepmentsl. [lpaktudeckoe 3anarne «KadecTBEHHbIE peEakIuu Ha
opraHuveckue MoJyiekynel». IIpaktuueckoe 3ansrtue «JleHaTypaiusi  OEJIKOB»
IIpakTnueckoe 3ausatue «M3ydeHrne akTMUBHOCTU aMUJIa3bl».

BuTtamuHsbl xkupopacTBopuMbIe, BogopacTBopuMeble. [IpeBpaiiieHne BUTAMUHOB B
akTUBHBIE (HOPMBI KOPEPMEHTOB. ABUTAMUHO3BI.

OCHOBHBIC THUIIBI META0OJWYECKUX peakiuil. buosHepreTnyeckue mpPoIEecCH.
I'makomm3. Huxn Kpe6Gca. Ienbs meperoca 3mekTpoHOB. OKHCIEHHUE JKUPHBIX KHCIIOT.
Karabanusm amuHokucnor. ['moxoneorene3. CuHTE3 yIJIeBOJOB, OEIIKOB, >XHUPOB.
Merabonutnueckue 3aboneBanms. Ilpakrmdeckoe 3aHsTHe «Pemienme 3amad  Ha
ASHEPreTUYECKU OOMEHY.

Krnerka. [Tonsatue memOpansl. @yHkiun MmemOpaH. Bumbsl Tpancmopra B KJIETKY.



MemOpanHbple opraHouJpl. 3a0oyieBaHHsS CBSI3aHHBIE C  HapylIEHHEM paboThl
MEMOpAHHBIX OpraHesul, OOJE3HM HAKOIUIEHUs. THUNbl KOHTAaKTOB MEXKIY KIIETKAMHU.
3HaUYE€HHE MEKKJIETOYHOW KOMMYHHUKAIMU JJIA 370pOBbsl opraHusma. [Ipakrtuueckoe
3aHsaTHe «/{unanus (kiaetouka Tpayoe)».

Snpo. VYpoBHM  ymakoBKM ~ XpomaTHHAa. XPOMOCOMHBIE  TEPPUTOPHHU.
HemeMOpaHHbIE OpraHOU/IbI.

2. Moanekynapnasa ouonocus. (20 wacos)

OcCHOBHBIEC BEXU Pa3BUTHSI MOJIEKYJISIPHON OMOJIOTHH.

HyxnennoBeie kucnotbl. OCHOBHBIE NPUHLMIIBI cTpoeHHUs. [IpakTuueckas padora
«Boigenenne JIHK wu3 OGanana». Ilpaktuueckas pabdora «Mogens JIHK-opurammy.
[Ipaktuueckas pabora «Ompenenenne kadecrBa mnpenapatoB JHK ¢ mnomoinsio
crekTpodoToMeTpun» (MpU HAIUYUU 000PYIOBaAHUS).

Martpuunble cUHTE3bl. Pernnukanus — OCHOBa KJIETOYHOro AeneHust. [IpuHuumb
perunkanuu. [Ipaktudeckas padota «PernnukaruBHas MalnHa (Mrpa-IeMOHCTPALINAS)».
[TpakTuueckas padota «I 1P (Momens ammndukaius Ha Oymare)y.

Mytanuu. Yto Be13biBacT u3MeHeHus B ctpoenuun [JHK. [Ipunuunel penapanun.

Tpanckpunuus. [Ipaktudeckas padora «Cuna mpomMoTopay.

['enernueckuit koa. [lpaktuueckas paborta «PemieHue 3amady Ha TEHETUYECKHM
ko1 Tpancisus. [Ipaktudeckas padota «DonaUHT OEIKOBY.

Opranuzaiusi reHoMa BUpYcOB IIpOoTHBOBUpPYCHBIE CpEICTBA, MEXAHHU3MBI HX
JNEUCTBUSL.

Opranuzanus reHoMa OakTepuit AHTHOaKTEepUaIbHbIE IIpernaparsl.
Uccnenoarenbckas padbota «PacrnpocTpaHeHne aHTUOMOTUKOPE3UCTEHTHBIX OaKTEPUii»

Opranuzanusi reHoma 3ykapuoTr ['eHomMHOe penmaktupoBanue. IIpakTuyeckas
pabota «PaboTa B coBpeMeHHbIX TeHeTHueckux 0Oazax maHHbIX. [IpoBeaenue In silico
aHaju3a MocleI0BaTeIbHOCTEW T€HOBY.

3. @apmaxonozus (28 uacos)

[Tonarue o nexapctBax. [IpuHIUIIBI TOAX0AA K MOUCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CKpUHUHT U ero Metoibl. MccrmemoBaTenbckas paboTra « DKCIEPUMEHTHI 10
ONpPEIECIICHUIO0 TOKCHYHOCTH BEIIECTB HA APTEMUIUSIX).

[Tytu BBenenus JIC. @apMakOKMHETHKA JEKAPCTBEHHBIX BelllecTB. BcackiBanue
(abcopOrust) mekapcTB. OCHOBHBIE MEXaHU3MBI BCAChIBaHMSA. TPpaHCIIOPT JICKAPCTBEHHBIX
BenecTB. ['eHbl n 6enku nepBoit ¢aszsl buorpancopmanuu. [lyTu BeIBEAEeHUS JTEKaPCTB
U3 OpraHu3Ma. OKCkperus u dsiuMuHanus. ['eHsl u  Oenku  BTOpou  (pasbl
ouotpanchopmanuu. dapmakoguHamuka. ['maBHoe W MOOOYHOE, pPE30pOTUBHOE U
MECTHOE, MPSAMOE, HEMPAMOE U PEPIIEKTOPHOE ICUCTBHE.

Buapl B3aumojeiicTBusa jekapcTB. CHHEPrU3M M aHTAarOHU3M IPU COBMECTHOM



JNEVCTBUH JIEKAPCTBEHHBIX BEIIECTB, UX PA3HOBUIHOCTH.

TpancmeMOpaHHBIi CUTHAIUHT. THUIBI KIETOYHBIX PELENTOpoB. MeMOpaHHBIE:
MOHHBIE KAaHAJIbI, KaTAIUTUYECKHE U CONpsDKEeHHbIE ¢ G-0enkaMu; BHYTPHUKIETOUYHBIE:
UTOIUIa3MaTHYECKHUE U AepHbIe. MEXaHU3MBI JTUTaHI-PELENTOPHOTO B3AUMOICHCTBHS.
CenexTuBHOCTh (M30MPATENBHOCTh) JAEWUCTBUA, CBA3b «XUMHUYECKAs CTPYKTypa —
(apmakosoruueckasi akTUBHOCTb BELIECTBY.

PapMaKOJIOTUYECKON MOAYJISALIMU CHHANTHYECKOM XOJMHEPIrHYECKOU Iepeayu.
MornekynspHblii MeXaHU3M JeHCTBUS U  (apMaKoJIOTUYECKHUE CBOicTBa M-
XOJIMHOOJIOKAaTOPOB, TaHTIHO0JIOKaTOPOB 17§ KypapenogoOHbIX CPEACTB.
@apMaKoJIOTUYECKAasT ~ PEryJsius  aKTUBHOCTH  aJpPEHEPrH4YecKOro  CHHarca.
APEHOMUMETHKH, aIpeHOOIOKATOPhI, CUMIATONUTHKU. [IpakTnueckas padora
«BnusHue apeHanyvHa Ha cep/ieuHble COKpaIEeHUs (IPOrpaMMHOE 00ECTIEYEHHE ).

MonekynspHas (apMakoJOrusi aHTHAJUIEPTUYECKUX CPEACTB. | 'MCTaMUHOBBIE
pELEenTopbl: TUIBI, MOJIEKYJsIpHas opraHuzauusa. CrtaOuiau3aTopsl MEMOpaH TYYHBIX
KJIETOK: MOJIEKYJISIPHBIN MEXaHU3M JEHCTBUS, 0COOCHHOCTU KJIMHUYECKOTO MPUMEHEHHS,
TOYKH MPUIIOKEHHS IEUCTBUSI HHTUOUTOPOB JIMITUAHBIX MEIHATOPOB.

MexaHn3M [IEWCTBUA M NMPUMEHEHUE NMPENapaToB, CTUMYIUPYIOIIUX ITPOLECCHI
MMMYHHUTETA. PapMaKOJOTMYECKass XapaKTEPUCTUKA HHTEPICUKUHOB: TOJyYEHUE,
MEXaHU3M JeUcTBUA, TpuMeHeHre. OCHOBbI NaTO(U3HOIOTHN OCTPO(Pa30BOro OTBETA,
Meauanys BocnageHus. MoJIeKyJIApHbIA MEXaHU3M IIPOTUBOBOCIIATIUTEIBLHOIO JEHCTBUSA
[JIFOKOKOPTUKOCTEPOUIOB,  HECTEPOUIHBIX  IPOTUBOBOCHAIUTEIBHBIX  CPEACTB.
[Ipaktruueckas padota «l ucTonorunyeckre npenaparbl UIMMYHHOU CUCTEMBI.

[lIoHaTHE O HApKO3€ M HAPKO3HBIX Mpernaparax. KieTouHbll 1 HEPBHBIM HAPKO3.
@apMaKoJIOTUYECKAsT XAPAKTEPUCTUKA OTHAEIBHBIX TPYII HAPKO3HBIX CPENCTB.
[TocnenoBaTenbHOCTh NCUCTBUSI HA HEHTPaIbHYIO cucTeMy. [IpakTudeckas padbora
«I'ucronornueckure npenapaTbl HEPBHOM CUCTEMBDY.

Oduznonorndyeckuii coH; ¢as3pl cHa. Buael Hapymenuit cHa [lonsatue o
MEJIMKaMEHTO3HOM CHE U CHOTBOPHBIX Ipernaparax (TMIMHOTHKAX).

MonekynspHple acnekTsl Houunenuuu. OnuaTHele peUenTopbl, HUX THUIIBI.
DHkedanuHbl ¥ SHAOP(UHBI - SHAOTE€HHBIE JIMTaHAbl OMUATHBIX PELETITOPOB.

AHTHUIICUXOTHUYECKOE JEHUCTBHUE, BIUSHHE Ha (YHKIHUIO HSKCTpanUpaMuIHON
CUCTEMBI, SMOLIMOHAIBHYIO c(epy, PBOTHBIA LIEHTP, apTEpUAIIbHOE JIaBJIEHUE, LIEHTP
TepMOpPETYIALUU. MOJIEKyJISIpHBIE MEXAHU3MBbI IEUCTBUS HEUPOJIENTUKOB, BIUIHUE HA
no(aMHHOBBIE, CEPOTOHMHOBBIE, aJJPEHO- U TUCTAMUHOBBIE PEIIENITOPHI, UX ACHCTBHE Ha
KJIETOYHblE MEMOpaHbI, Ha JEMOHHpPOBaHME TKAHEBBIX MOHOAaMHUHOB. lloTeHiuman-
3aBUCUMbIE HATPUEBbIE KaHAIbI KAK MUIIEHH JEHCTBUSA MECTHBIX aHECTETUKOB. CIIOCOOBI
MHTUOMPOBAHUS MMOTEHIMAI-3aBUCUMbBIX HATPUEBBIX KAHATOB MECTHBIMU AaHECTETUKAMH.
[Ipaktuueckass pabora «Kapra oskcmpeccun A0(QaMUHOBBIX H  CEPOTOHUHOBBIX
pelenTopoB B Mo3re Mbliei». Mcciaenorarenbckas padorta «IloBegeHyeckre TeCThl Ha



peiOkax Danio rario. Cserno-temHass kamepa». KccnemoBarensckas pabota
«IToBenenueckue TecThl Ha prIOKax Danio rario. OTkpeiToe mone». MccmenoBaTenbekas
pabota «IloBenenueckue TecThl Ha pbiOkax Danio rario. CtaliHOE TTOBEICHHE.

Moayab «MoJiekyjasipHble 0CHOBBI cejieKIun» 9 kiace (68 yaca)
1. Monexynapuas ouonozusa. (20 uacos)

OcCHOBHBIEC BEXU Pa3BUTHSI MOJIEKYJISIPHON OMOJIOTHH.

HyxnennoBsie kuciaotbl. OCHOBHBIE MPUHIIMIIBI cTpoeHHUs. [IpakTuyeckas pabora
«Beimenenne JIHK w3 OGananay. Ilpaktmueckas pabota «Mogens JIHK-opurammy.
[Ipaktuueckas pabora «Ompenenenue kadectBa mnpenapatoB JIHK ¢ momoisio
criektpodoroMeTpun» (IpU HATUIUH 000PYIOBAHUS).

MartpuuHble CUHTE3bl. Perukanus — OCHOBa KJIETOYHOTO AeieHus. [IpuHuumb
perunkanuu. [Ipaktudeckas padota «PernukaruBHas mammHa (Mrpa-IeMOHCTPALINS)».
[TpakTuyeckas padota «I 1P (Moxens ammiudukaus Ha Oymare)y.

Mytanuu. YUto Be3bIBaeT n3meHenus B ctpoenuu JHK. [TpuHumne! penapannmu.

Tpanckpunims. [Ipaktudeckas padbora «Cuina mpomMoTopay.

['enetnueckuit koa. [lpakTtuueckas pabora «PemieHue 3ajad Ha TEHETHYECKH
ko1 Tpancisius. [Ipaktudeckas padota «DoiIUHT OEIKOBY.

Opranuzanusi reHomMa BUPYCOB [IpOTHBOBUpYCHBIE CpENICTBA, MEXAHU3MbI HX
NEUCTBUSL.

Opraauzanus reHoMa OakTepuit AHTHOaKTEepUaIbHbIE IIperaparsl.
UccnenoBarenbckas padbota «PacnpocTpaneHne aHTUOMOTUKOPE3UCTEHTHBIX OaKTEpUii»
Opranuzaiiusi reHoMa sykapuot ['eHoMHoe pefaktupoBanue. [IpakTudeckas padbora
«Paborta B coBpeMeHHBIX TeHeTH4ecKuX 0azax maHHbIX. [IpoBenenue In silico ananmza
MOCJIE0BATEIbHOCTEN TEHOBY.

2. Monexynapnsie ocnoewt 2enemuxu (20 uacos)

[Ipeamer renetukn. Kparkas HWCTOpUS  pa3BUTHA  TPEACTABICHHS O
HACJIEICTBEHHOCTH.

OT reHa K mpu3HaKy: Kak packpacuTh KoTa. Uto Takoe npuszHak? [1yTh oT rena go
npu3Haka. Myranun. AJjuienn. ['eTepo3uroTsl M TOMO3WTOTHL. JIOMHHAHTHBIC H
peueccuBHble aienu. PoneBas wurpa «Amenun». MccienoBaTenbCKAM — MPOEKT
Myrtarennble (GaKTOPBHI.

['enpl cTposAT opraHu3M. BrimroueHHe W BBIKIIIOUEHHE OOJIBIIOTO Habopa TeHOB.
Kak xieTku moHMMaroT, Kakue TeHbI I0JDKHBI padoTath. PoneBas urpa «Cynbp0a KIeTKmy.
I'ensi-nepexmouatenu. [IpakTuueckoe 3ananne « ATTOPUTMBI TS KIIETOK.

JluckpeTHoe HaClIeIOBaHWE MPU3HAKOB. 3aKOHBI MeHJens: OJAWH TE€H - OJUH
npu3Hak. CxeMa CKpeniuBaHus. 3aKOH €IUHO00pa3us THOPUIOB MEPBOTO MOKOJIEHUS.
[IpakTuyeckoe 3amanne «EguHooOpasue mepBOro MOKOJICHUS». 3aKOH paclIeIIeHUs



IpU3HaKa BO BTOPOM IokojeHuu. [Ipaktnueckoe 3amanue «PacuiemieHne BO BTOPOM
NOKOJICHUW». MccnenoBarenbCkuil MPOeKT «3aKkoHbl I'. MeHnens B SKCIIEpUMEHTE.

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

B3aumopeiictBue reHoB. AsulenpHOE M HeayuenbHoe. [IpakTudeckoe 3aHATHE
«B3anmosericTBHS reHOB (MOJIETMPOBAHUE CHHTE3a U TPAHCIIOPTA IUTMEHTA B KIIETKY)»

Omnpenenenue noina. [lonossie xpomocomsl. Camiibl M camKku. Biusinue paxtopos
OKpYyXarolen cpeapl. XpoOMOCOMHOE onpeneneHue mnoja. [lojgoBele XpoOMOCOMBI.
IIpaktnueckoe 3amanue «HacnemoBanue, cuemieHHoe ¢ nojaom». IIpobinema
JOTIOJIHUTENIBHOU X-XPOMOCOMBI Y KEHIIUH. TPEXIBETHBIE KOIIKH.

3. Monexynapusie ocnogwl cenexkyuu (28 uacoes)

I'ensl B nomyssAnusx: Benukoe pasHosecue. [lomymsanusa. YactoTel BcTpeuaeMocTu
npu3Haka u ajiens. YpaBHenue Xapau-BaiinOepra. [Ipaktudeckoe 3amanue «4acTtoTsl
ajuteneii, TreHOTHMNoB U  (eHoTurnoB». HccnenoBaTenbCKuii TPOEKT  «AHaIU3
T€HETUYECKON CTPYKTYphI NOIMYJISIUU (Ha OCHOBE 3aKOHa Xapau-Balinbepra)y.

[Tonynsinuu MEHSAIOTCS: YMCIEHHOCTh, MUTpAllMs U BBIOOp cynpyra. DakTophl,
KOTOpbIE BBIBOAAT NOMYJSILMIO M3 paBHOBecus Xapau-BaiinOepra. YucieHHOCTb
nomyisiniuu. PoneBas wurpa «3ddext ocHoBarens». PomeBas wurpa  «Dddekr
OyTbuIOYHOTO TOpJibIIKa». [peid renoB. Myrtamuu. HecnyuaiiHoe ckpelivBaHue.
N3onsauus.

[Torynsruu ~ MEHSIIOTCS:  €CTECTBEHHBIM  OTOOp.  MexaHu3M — JIeHCTBUS
ecTecTBeHHOTO 0TOOpa. JIBrKymuit otoop. Ponesas urpa « EcTecTBEHHBINH OTOOPY.

MoaudukanroHHas V3MEHYUBOCTb. Cratuctuueckue 0COOEHHOCTH
Moau(UKAITMOHHON M3MEHUHUBOCTH. McciaenoBarensckue padoTel «MoaudukanoHHast
U3MEHUYMBOCTh PACTEHUMN B IIPEJIENIaxX BAIEr0 MECTA JKUTEIbCTBAY.

HacnenoBaHne KOJIMYECTBEHHBIX NPU3HAKOB. KoIMYEeCTBEHHbIE IIPU3HAKMU.
CpenoBast n”3MeHYUBOCTH npu3HaKa. Koadduiuent HacnenyemocTu npusHaka. OTBET Ha
oTO0p. Ilouck T€HOB KOJWYECTBEHHBIX MPU3HAKOB. OIHOHYKICOTHIAHBICE BapUAHTHI
reHoB. JIHK-uumn. [TotHOreHOMHBIN aHAINU3 acCOIUAIU.

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

JlomecTukalys U IEHTPhl T'eHETHYECKOTO pa3HooOpas3us. Ilomcku pacreHuit ¢
«XOPOIIMUMMY TPU3HAKAMU JUIsl 4YesioBeKa. [[eHTpbl TEHETHYECKOro pa3zHooOpaswus.
Huxomait MiBanopuu BaBmiioB. Ceneknus. KoMOWHaMoHHass W THOPHIHAS CEICKITHS.
I'erepo3uc. IlpakTtnueckoe 3amanue «l['OMOJOrMYECKHE PpSAbl  HACIEACTBEHHOM
M3MEHUYUBOCTI.

CoxpaHuTh U U3YyUYUTh T'€HBI, YTOOBI MEHATH Oyaymiee. Kak mpaBUJIBHO XpaHUTh



reibl. Kommekuuym  reHeTMueckux — pecypcoB  pacrteHuil.  Ilpaktukym — w/mnm
UCCIIEIOBATEIbCKUIM MPOEKT «MeToasl KyJIbTUBUPOBAHMUS 1N VIro I COXpaHEHUs
T€HETUYECKUX PECYPCOB PACTEHUN U JUISL YCKOPEHHOM CEJIEKIIUNY.

['eHeTMyeckue UEHTPbl B HAlEd CTpaHe. [ e 3aHMMAKOTCA TEHETUKOM |
T€HOMUKOMW JUISL HY K] CEJIbCKOTO XO35MCTBA.



IINTAHUPYEMBIE PE3YJIBTATbBI
OCBOEHUS KYPCA BHEYPOUYHOM JEATEJIbHOCTHA

3aHATUS B paMKax NOpOrpaMMmbl HampaBi€Hbl Ha OOECHEYEHHE JOCTHIKECHHUS
IIKOJIbHUKAMH  CIEAYIOUIMX  JIMYHOCTHBIX, METANPEAMETHBIX M  IPEIMETHBIX
00pa3oBaTEIbHBIX PE3YIIHTATOB.

JINYHOCTHBIE pe3y/IbTaThl:

B cgepe epadsxcoanckoco eocnumanusii TOTOBHOCTb K KOHCTPYKTHUBHOU
COBMECTHOM IE€ATEIBHOCTH IIPH BBIITOJIHEHUM MCCIIEJOBAHUN U IPOEKTOB, CTPEMIICHUE K
B3aMMOIIOHMMAHHIO ¥ B3aHMOIIOMOIIIH.

B cghepe nampuomuueckozco eocnumanus: OTHOIIEHUE K OMOJIOTUU KaK K BaXXHOU
COCTABJISIIOLIEH KYyJIBTYpbl, TOPAOCTh 3a BKJAJ POCCHUICKHX M COBETCKHMX YYEHBIX B
pa3BUTHE MUPOBOW OMOJIOTUYECKON HAYKH.

B cgepe Oyxoeno-upaecmeennoco ocnumanus: TOTOBHOCTb OLIEHUBATH
NOBEACHUE M IIOCTYNKHA C IO3WLMU HPABCTBEHHBIX HOPM M HOPM 3KOJIOTMYECKOU
KyJIbTYPBI; TOHUMAHUE 3HAYMMOCTH HPABCTBEHHOI'O aCIleKTa ACSITEIbHOCTH YEJI0BEKA B
MEIUIIMHE U OUOJIOTHH.

B cgepe scmemuueckoco eocnumanus: TIOHMMaHHE pOJIM  OHOJIOTUH B
(opMUPOBAHNHN ICTETUYECKON KYIbTYPbI TUUYHOCTH.

B cgepe @uszuueckoco eocnumanus, opmuposanus Kyaibmypvl 300p06bs U
IMOYUOHANLHO20 ONa20NOAY4UsA; OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0pPOBBIO U
yCTaHOBKA Ha 3/10pOBbIif 00pa3 K13HHU (340pOBOE NMUTAHUE, COOTIOACHNE TUMTUEHNUYECKUX
MpaBuJ U HOPM, COAJIAaHCUPOBAHHBIN PEKUM 3aHATHI U OTAbIXA, pEryJsipHas puznyeckas
AKTUBHOCTB); OCO3HAHUE MOCIEACTBUN U HEMTPUATUE BPEIHBIX TPUBBIUEK (YHOTpEOICHHE
aJIKOTOJIsl, HAapKOTUKOB, KypeHHME) U UHBIX (opM Bpena i (U3HYECKOro U
MICUXUYECKOTO 3/J0POBbS; COOIIOJEHUE MpaBuUil OE30MACHOCTH, B TOM YHCIJIE HaBbIKU
0€301MacHOro MOBEACHUS B MPUPOIHON cpesie; c(hOPMUPOBAHHOCTh HaBbIKA pe(IeKCuH,
yIpaBjeHHEe COOCTBEHHBIM 3MOILMOHAIILHBIM COCTOSIHUEM.

B cpepe mpyooeozo 6ocnumanus: akTUBHOE y4acTHE B PEUICHUM MPAKTHYECKUX
3a7a4 (B paMKax CEMbH, IIKOJbI, TOpPOjJia, Kpas) OHWOJIOTHYECKOM U HSKOJIOTHYECKOU
HaAIpPaBJICHHOCTH, MHTEPEC K MPAKTHUYECKOMY HU3YYEHHUIO Mpodeccuil, CBSI3aHHBIX C
OMOJIOTHEH.

B cgepe skonocuueckoco eocnumanus: OpUEHTALMs Ha TNPUMEHEHUE
OMOJIOrMYECKUX 3HAHUH MPU PELICHUH 3a]1a4 B 00JIaCTH OKPYXKAIOLIeH cpeibl; 0CO3HAHNE
HKOJIOTMUYECKUX MPOOJIeM U MyTeH UX PelIeHUs]; TOTOBHOCTh K YYaCTHUIO B MPAKTUUECKON
NEeATEIbHOCTH 3KOJOTMYECKON HAIPABIEHHOCTH.

B cgepe nonumanus yemnocmu Hayumoco nosHauus: OPUEHTALMS HA
COBPEMEHHYIO CHCTEMY HAay4YHBIX NPEICTaBICHUA 00 OCHOBHBIX OHOJIOIMYECKUX
3aKOHOMEPHOCTAX, B3aUMOCBA3AX YEJIO0BEKA C NMPUPOJHOU U COLUAIBHON CPEHOM;



NOHUMAaHUE POJIM OMOJIOTHYECKON HAyKH B (DOPMUPOBAHUM HAYYHOTO MHUPOBO33PEHMS;
pa3BUTHE HAY4YHOU JIIOOO3HATEILHOCTH, MHTEpPECAa K OMOJOTMYECKONW HayKe, HABBIKOB
HCCIIEI0BATENBCKON JEATEIBHOCTH.

B cgepe aoanmayuu x usMeHAIOWUMCS YCIOBUAM COYUANLHOU U NPUPOOHOL
cpeodvl: aJieKBaTHAas OICHKAa M3MEHSAIOIIMXCA YCJIOBUM; TMPUHATHE  PpELICHUs
(MHAMBUAYaJIbHOE, B TPYMIE) B M3MEHSIONIMXCS YCIOBUSX Ha OCHOBaHUM aHaM3a
Oouonornyeckor nHPoOpMalMK; TUITAHUPOBAHUE  JIEHCTBUIA B HOBOM cHUTyauuu
Ha OCHOBAHHHY 3HAHUH OMOJIOTUYECKUX 3aKOHOMEPHOCTEH.

MeTanpeameTHble pe3yJbTAThI:

B cghepe osnaoenus ynusepcanbrvimu yueOHbIMU NO3HABAMENbHBIMU OCLLCMBUIMU:
ba3oBbie JOornuecKue e CTBUS:
® BBISABIATH U XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKK OHOJOTHUYECKUX
00BEKTOB (SIBJICHUI);

® YCTAHABJIMBATH CYIIECTBEHHBIM TMpPHU3HAK KJIacCU(DUKAIUK OHOJIOTHYECKUX
00BEKTOB (SIBJICHUI, MPOILIECCOB), OCHOBAHUS il OOOOIIEHUS U CpaBHEHUS,
KPUTEPUH MMPOBOJIMMOTO aHAIN3A;

® ¢ yuéTOM IPEIIOKEHHONW OMOJIOTMYECKOHN 3a7a4M BBISIBIATH 3aKOHOMEPHOCTH U
IPOTHBOPEUMS] B paccMaTpUBaeMbIX (akTax H HAOMIOJAEHUSX; IIpeaiarath
KPUTEPUH JIJIS1 BBISIBJICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEUMIA;

® BBIABIATh ASHUINATHI HHPOPMAIUH, MAHHBIX, HEOOXOAUMBIX I PEIICHUS
MIOCTaBJICHHOM 3aJ1a4H;

® BBISBIATh MPUUYUHHO-CIICJICTBEHHBIE CBA3M TMPU H3YUYEHUH OHOJOTHMYECKUX
SIBJICHUW W TIPOLIECCOB; JeNaTh BBIBOABI C HCIIOJB30BAHUEM JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHHM, YMO3AKIIOUCHHUH 110 aHAJIOTHH, (POpMYIUpPOBaTh
THUIIOTE3bI O B3aUMOCBS3SX;

® CaMOCTOSITENIbHO BBIOMpaTh CHOCOO penieHus yueOHOM OMOJIOrMuecKoi 3ajgauu
(cpaBHUBATh HECKOJILKO BapUAHTOB PEILICHUS, BRIOUpPATh Hauboee MOIXOASAIINI
C YU4E€TOM CaMOCTOSATENILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBbI€ UCCIIENOBATEILCKUE JICHCTBHUS:
® ICIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIBCKUI HHCTPYMEHT MO3HAHMUS;

e (opMynupoBaTh BOIPOCH, (UKCUPYIOIIME pPa3pblB MEXIYy pEalbHbIM MU
JKeJlaTeIbHBIM  COCTOSSHUEM  CHUTyalluM, OOBEKTa, U  CaMOCTOSITEIbHO
yCTaHABJIMBATh UCKOMOE U JIaHHOE;

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

® [IPOBOJIUTH IO CAMOCTOSATEIBLHO COCTABIEHHOMY IJIaHy HAOJI0/IEHHUE, HECTOKHBIH
OMOJOTMYECKUI 3KCIIEPUMEHT, HEOOJIBIIOE MCCIENOBAaHUE MO YCTAaHOBJICHUIO
0COOEHHOCTEM Onoornueckoro o0bekTa (mporecca) H3y4eHus,

® TPUYMHHO-CJICICTBEHHBIX CBS3€H M 3aBUCHUMOCTEH OMOJOTHYECKHX OOBEKTOB
MEXy COOOM;



OIICHWBATh HA MPUMEHUMOCTh M JIOCTOBEPHOCTh WH(MOPMAIINIO, TIOJYYCHHYIO B
X0/J1e HAOJIIOICHUS U SKCIIEPUMEHTA;

CaMOCTOSATENbHO (OPMYIMPOBATh O0OOIIEHUST W BBIBOABI IO pe3yJbTaTaM
POBEIEHHOIO HAOMIONCHUS, SKCIEPUMEHTA, BIAJETh MHCTPYMEHTaAMHU OIICHKU
JIOCTOBEPHOCTH MOJYYEHHBIX BBIBOJOB U 0000IICHUI;

IPOrHO3UPOBATh BO3MOKHOE alibHENIIIee pa3BUTHE OUOJIOTHYECKUX MPOIIECCOB U
UX TOCJEJCTBUS B aHAJOTUYHBIX WJIM CXOJIHBIX CUTYallUsIX, a TAK)KE BBIABUTATH
MIPEANOIOKEHUS 00 X PA3BUTHH B HOBBIX YCIIOBHSIX U KOHTEKCTaX.

PabGora ¢ uadopmanuvei:

NPUMEHATH Pa3IMYHBIE METOJIbI, HHCTPYMEHTHI U 3aIPOCHI MPH MMOUCKE U 0TOOpe
Owornornueckod WHGOpPMANMKM WM JAaHHBIX W3 HMCTOYHHKOB C Y4ETOM
MPEI0)KEHHOM y4eOHOM OMOIOTUYeCKO 3a/1auu;

BBIOMpPATh, AaHAJIM3UPOBATh, CHCTEMAaTU3UPOBATh W  HHTCPIPETUPOBATH
OMOJIOTUYECKYI0 MH(POPMAITHIO PA3TUYHBIX BUJOB U (POPM MIPEICTABIICHNUS,
HaXOJIUTh CXOJHBIC apTYMEHTHI (ITOATBEPKIAIONINE UITH OTIPOBEPTaroNIiue OJHY U
Ty K€ UJCI0, BEPCHUIO) B PA3TMYHBIX HHPOPMAIIMOHHBIX HCTOYHHUKAX;
CaMOCTOSTENIbHO BBIOWPATh ONITUMAJIbHYIO (OpMY MpeICTaBIeHUs HHMOPMAITUH U
WJUTFOCTPUPOBATH PENIaeMbIC 33]1a4l HECJIOKHBIMU CXeMaMH, JuarpaMMaMu, HHOM
rpauKoi 1 UX KOMOMHAIIUAMY,

OIICHWBATh HAAEKHOCTh OHOJIOTMYECKOW WH(OpMAIMU 1O  KPUTEPHUSM,
MPEIJI0KEHHBIM YUUTEJIEM WM C(POPMYIUPOBAHHBIM CAMOCTOSTEIBHO;
3allOMHMHATh U CUCTEMATU3UPOBATH OMOJOTUYECKYI0 HH(OpMAITHIO.

B chepe osnaoenus ynusepcanvhvimu yueOHbIMU KOMMYHUKAMUBHBIMU OCUCMEUIMU
OOuienue:

BOCIIPUHUMATH U (DOPMYIMPOBATH CYKJI€HUS, BbIpAXKaTh YMOLIMH B MPOLIECCe
BBITIOJIHEHHUS MTPAKTUYECKHUX U JTa0OPaTOPHBIX PaboT;

BBIpAKATh ce0s1 (CBOIO TOUKY 3pEHUSI) B YCTHBIX U MMCbMEHHBIX TEKCTaX;
pacno3HaBaTh HeBepOaJbHbIE CpEACTBA OOIIEHMS, T[OHMMATh 3HAYECHHE
COLIMAIBHBIX 3HAaKOB, 3HaTh W PACNO3HABATh MPEANOCHUIKA KOH(MIMKTHBIX
CUTYyallul ¥ CMATYATh KOH(MIMKTHI, BECTH MIEPErOBOPHI;

NOHMMAaTh HAMEpPEHUs JPYruX, MpPOSBIATH YBAKUTEIBHOE OTHOLICHHE K
co0eceTHUKY U B KOPPEKTHOU (popme HopMyIHpOBaTh CBOU BO3PAKEHUS;

B XOJIe [Majora /M JUCKYCCHH 3a1aBaTh BOIIPOCHI 0 CYIIECTBY 00CYKI1aeMOM
OMOJIOTUYECKOM TeMbl M BBICKA3bIBaTh WJCH, HAICJICHHbIE Ha pEIICHUE
OMOJIOTHYCCKON 3a7a9M M MOJep KaHue OJ1aroxeaaTeIbHOCTH OOIICHHMS;
COTIOCTABJIATh CBOM CYXKICHHUS C CYXACHHUSIMM APYTUX YYaCTHUKOB JHAJOra,
0oOHapy>KUBaTh Pa3INYUs U CXOJCTBO MO3UIUH;

nyOJIMYHO MPEACTaBIATh PE3yJbTaThl BBINOJIHEHHOTO OMOJOTHYECKOTO OIbITa
(3KCcTIepUMEHTa, UCCIIE0BAHUs, IPOEKTA);



CaMOCTOSITENIbHO BHIOMPATH (POPMAT BBICTYIUICHUS C YIETOM 3a/1a4 MPE3CHTAIUH U
OCOOEHHOCTEN ayAUTOPUM U B COOTBETCTBUUM C HHUM COCTaBJISATh YCTHBIE U
ITACbMEHHBIE TEKCTBI C UCIIOJIb30BaHNEM WIIIOCTPATUBHBIX MAaTEPUATIOB.

CoBMecTHAas IeITEILHOCTE (COTPYIHUYECTBO):

NOHUMAaTh M WCHOJb30BATh IMPEUMYIIECTBA KOMAHIHOM W WHIWBUIYyAIbHOU
paboThl NIpU pEUICHUU KOHKPETHOM OHOJOTHYECKOM MpoOjeMbl, 0O0CHOBHIBATH
HEO0OXOAMMOCTh MPUMEHEHHsI TPYNIOBBIX (HOPM B3aMMOJCUCTBUS TIPH PEIICHUN
MOCTaBJICHHON y4eOHOM 3a1a4m;

MIPUHUMATH 11eJTh COBMECTHOM JESITEIBPHOCTH, KOJJICKTUBHO CTPOUTH ICUCTBHS TI0
e MOCTIKEHHUIO: pacCHpeleNsiTh POJM, JOTOBapUBAThCs, OOCYX AAaTh MPOILECC U
pe3yibTaT COBMECTHON paboThI;

yMeTh 0000IIaTh MHEHHMS HECKOJIbKUX JIIOJIEH, MPOSIBISATH TOTOBHOCTD
PYKOBOJIHUTD, BBITIOHSTH MIOPYYCHUS, TTOAIAHITHCS;

IJIAHUPOBATh OPTaHU3AlMI0 COBMECTHOM padOThI, OMPENENsiTh CBOIO poib (C
y4ETOM TPEANOUYTCHU U BO3MOXKHOCTEM BCEX YYaCTHUKOB B3aUMOJCHCTBUS),
pacmpenenaTh 3ada4d MEXIy WICHaMH KOMAaHIbI, Y9aCTBOBaTh B TPYIIIOBBIX
dbopmax paboThl (00CYyk1eHMs, 0OMEH MHEHUSIMU, MO3TOBBIE IIITYPMbI U UHBIE);
BBITIOJIHATH CBOIO YaCTh pabOThI, IOCTUTAaTh Ka4€CTBEHHOT'O Pe3yJIbTaTa M0 CBOEMY
HaIPaBJICHUIO U KOOPAUHUPOBATH CBOU JACHCTBUS C IPYTUMH YJICHAMHU KOMaH/IbI;
OIICHWBATh KA4eCTBO CBOECTO BKJIaJa B OONIMH MPOMYKT MO KPUTEPHSIM,
CaMOCTOSATEIIbHO  COPMYJIUPOBAHHBIM  YYaCTHUKAMH  B3aWMOJCHCTBUS;
CpPaBHUBATbH PE3YJIbTATHI C UCXOIHOM 3a/1auei U BKJIAJl KAKIOTO YjieHa KOMaH/IbI B
JOCTIKEHUE PEe3yJbTAaTOB, pasleisaTh c]epy OTBETCTBEHHOCTH W TPOSBISTH
TOTOBHOCTbH K MPEIOCTABICHUIO OTYETA TTepe ] TPYIIION;

OBJIAJICTh CHCTEMOW YHHMBEPCAJIBHBIX KOMMYHHKATHBHBIX JEHCTBHM, KOTOpas
obecrieunBaeT CHOPMHUPOBAHHOCTH COIMAIBHBIX HABBIKOB W SMOIIMOHAIBHOTO
WHTEJICKTA MKOJIbHUKOB.

B ciepe oenadenus yrusepcanvHvimMu yueOHbIMU PeYSAMUBHLIMU OCUCTNGUSMIL:
CaMoOpranu3alys:

BBISIBJISITH IIPOOJIEMBbI JUISL PELIEHUS B JKU3HEHHBIX M YYEOHBIX CHUTYalUsX,
UCTOJIb3Ys OMOJIOTUYECKUE 3HAHUS;

OpPUEHTHPOBATHCS B PA3JIMYHBIX MTOAX01aX IPUHATHS pEeLICHUH (MHANBUyaJIbHOE,
NPUHATHE PELIECHUS B IPYIIE, IPUHATHE PEIICHUN TPyIoN);

CaMOCTOSITENIbHO COCTAaBJISATh AQJITOPUTM pEIIeHHUs 3aJayd (UM €ro 4acTh),
BBIOMpATh CMOCOO pelIeHuss Y4eOHOW OHOJOTHYECKOM 3aJayu C  Y4ETOM
UMEIOIINXCS PECYpPCOB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
npesaraéMble BApUaHThI PELICHUIH;

COCTaBIISITh IUIAaH JAeWCTBMHA (IUIaH peaqu3allid HaMEYEHHOTO allfopUTMa
pelIeHNs1), KOPPEKTHUPOBATh MPEIJIOKEHHBIM aNroput™M ¢ Y4ETOM MOJyYEHUS
HOBBIX OMOJIOTUYECKUX 3HAHUM 00 U3ydyaeMOM OMOJIOTUYECKOM OOBEKTE;

JieaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEILICHHUE.



CaMOKOHTPOJIb (pediaekcust):

BJIQJIETh CIIOCOOAMH CAaMOKOHTPOJISI, CAMOMOTHUBAIIMU U pedIiekchu;

JaBaTh aICKBaTHYIO OLICHKY CUTYallUH U MpeJjiaraTh iaH e€ U3MEHEHUS;
YUUTBIBATh KOHTEKCT U MPEABUICTH TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYThH MPU
perieHur  y4yeOHOW OMOJIOTMUECKOW 3a/laud, aJanTHpOBaTh pEIICHHE K
MEHSIOIUMCST 00CTOSITEIbCTBAM;

OOBSICHATh MPUYUHBI JOCTHXKEHUSI (HEAOCTHIKEHUS) PE3YJIbTAaTOB ACATEIbHOCTH,
JaBaTh OICHKY NPUOOPETEHHOMY OIBITY, YMETh HaXOAWTh TIIO3UTHBHOE B
IPOU3OIIEIICH CUTYallUU;

BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
U3MEHHUBIINXCS CUTYyallui, YCTAHOBJIEHHBIX OMUOOK, BO3HUKIIIHUX TPYIHOCTEH;
OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEJIH U YCIOBHSIM.

OMOIMOHAJILHBIA MHTEIIEKT:

pasnuyaTh, HA3pIBaTh WM YINPABIATH COOCTBEHHBIMH SMOIUSMU W SMOIUSIMH
APYTHX;

BBISIBIIATH U aHATM3UPOBATH MPUIUHBI SMOITUH;

CTaBUTH ce0s1 HA MECTO JIPYroro 4YesioBeKa, IOHUMAaTh MOTUBBI M1 HAMEPEHUS
ApYTOTO;

PEryJIupoBaTh Croco0 BHIPAXKEHUS YMOLIUH.

[Ipunsitue ceds u Ipyrux;

OCO3HaHHO OTHOCHUTHCSI K IPYTOMY YE€JIOBEKY, €T0 MHCHHIO;

MIPU3HABATh CBOE MPABO Ha OMIMOKY M TaKOE e MPaBO JPYTroro;

OTKPBITOCTh ce0€ U APYTUM;

OCO3HaBaTh HEBO3MOXXHOCTH KOHTPOJIHUPOBATH BCE BOKPYT;

OBJIAJICTh CHCTEMON YHUBEPCABHBIX YUCOHBIX PETYIATHBHBIX ACHCTBUMN, KOTOpas
oOecrieunBaeT (HOPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSSA
MO3UIIMSA JIMYHOCTH), M KU3HEHHBIX HABBIKOB JIMYHOCTH (yTMpaBiieHHus CcOOOM,
CaMOJIMCIMIUINHEI, YCTOMYHBOTO TIOBEICHHUS ).

IIpeameTHbIEe pe3yJIbTATHI OCBOSCHHS IPOTPAMMBI
B no3naBaTenpHONM (MHTEIUICKTYyIBHOM) cdepe:

- HpI/IO6peTeHI/I€ OIIbITa HMCIIOJBb30BaHMA MCTOAOB OMOJIOrNYECKOM HayKH C LCJIbIO

M3y4YeHUs] OMOJOTHYECKUX OOBEKTOB, SIBICHUM W MPOIECCOB: HAOJIOICHUE, OMMCAHMUE,

MPOBEICHUE HECJIONKHBIX OMOJIOTHUECKHX OIBITOB M AKCIIEPUMEHTOB, B TOM YHUCIE C
WCIIOJIb30BAaHHEM aHAJIOTOBBIX U ITU(PPOBBIX OMOJOTUIECKUX MPUOOPOB U HHCTPYMEHTOB;

(I)OpMI/IPOBaHI/Ie YMCHUA MHTCTPUPOBATH OMOJIOrMYECKHE 3HAHMS CO 3HAHHUSIMHU M3

JIPYTUX y4eOHBIX MpeaMeToB ((HhU3uKu, XUMHUH, reorpadun, UCTOPUHU, OOIIECTBO3HAHNUS
UT. 1.);



— (opmupoBanue yMeHUI pemaTh yaeOHbIe 3a1a9i OMOJIOTUYECKOTO CONCPKAHUS,
BBISIBJISITh ~ NPUYMHHO-CIICJICTBEHHbIE  CBSI3M,  MPOBOJUTH  KAaYECTBEHHbIE U
KOJMYECTBEHHBIC PACUYETHI, IeTIaTh BHIBO/IBI HA OCHOBAHUH TOJYYCHHBIX PE3yJIbTaTOB;

— (opmupoBaHue ymMeHHs IJIAaHUPOBATH YYEOHOE HMCCIEIOBAHUE WIIM MPOCKTHYIO
paboTy ¢ y4eToM MOCTaBICHHOMN LeNH: (OPMYITUPOBATH MPOOIEMY, TUTIOTE3Y U CTaBUTh
3a/layd MCCJIEIOBAaHUsA, BBIOMpPATh AJEKBAaTHO MOCTABJICHHOW LETHM METOJbl, JeNaTh
BBIBOJIBI IO PE3YJIbTaTaM HCCIIEIOBAHUS WM MPOEKTHON ACSTEIIbHOCTH;

— (¢dopmupoBaHMEe  HMHTEpeca K  YIIyOJIGHHIO  OMOJIOTUYECKUX  3HAHUU
(mpeanpodunbHas MOATOTOBKA U MpodeccnoHanbHas OpUeHTAIHs) U BEIOOPY OMOIOTHH
KaK MpoUIBHOTO IpeaMeTa Ha CTYIIEHH CPETHEro MOJTHOTO 00pa3oBaHus i Oy yieit
Mpo(eCCUOHATEHON JIEITEIbHOCTH, B 00JIaCTU OWOJIOTUM, MEAMIIMHBI, JKOJIOTHH,
IICUXOJIOTHH, BETEPUHAPHUH, CEITBCKOTO XO351UCTBA;

— BJAJE€HHE HaBblkKaMM pabOThl C uH(pOpMaLUeld €CTeCTBEHHO-HAy4YHOIO
COJIep>KaHMsl, MPEJCTABICHHON B pa3HON popme (B BUIE TEKCTa, TAOJUYHBIX JAHHBIX,
cxeM, rpadukoB, aMarpaMM, Mojenel, H300paXeHUi), KPUTHUYECKOIO aHajIu3a
MH(POpPMAIIUU U OLICHKHU €€ IOCTOBEPHOCTH;

— YMEHHE MHTETPHUPOBATh OMOJOTHYECKHE 3HAHUS CO 3HAHUAMHU APYTUX yUEOHBIX
MIPEAMETOB; UHTEPEC K YriayOJIeHUI0 OMOJIOrMYECKUX 3HAHUU U BBIOOPY OMOJIOTHMHU Kak
npodUILHOTO TpPEaMETa Ha YPOBHE cCpeAaHero oOiiero oOpa3zoBaHusl mig Oynyuien
npo(eCCUOHATIBHON JIEATENbHOCTH B 00JacTh OHOJIOTUH, MEIULUHBI, SKOJOTHH,
BETEPUHAPUH, CEIbCKOTO XO3AHCTBA, MHILEBON NPOMBIUUIEHHOCTH, ICUXOJOTHH,
HCKYCCTBa, CIIOPTa - UMETh YETKHE MPEACTABICHUS O MAaTEPUATUCTHUECKON CYIIHOCTH
T€HOMOB JKHBBIX OPTaHU3MOB U PETYJIALMIO UX paOOTHI;

— 3HaHWE OCHOBHBIX (DAKTOPOB OKPYXKAIOIIEH Cpenbl, BIUSIOMINX Ha Pa3BUTHE H
CYIIECTBOBAHHE KUBBIX OPTAHU3MOB, aJaNTalui K (haKTOpaM OKPY KarOIIeH Cpeibl;

— 3HaHWE OCHOBHBIX MOJXOJ0B OMOTEXHOJOTHH, UCTIOIB30BaHUS €€ JOCTIKEHUI B
COBPEMEHHOM KHU3HU YeJIOBEKa, OCOOCHHOCTH HCIIOJIb30BAHUS KUBBIX OPraHU3MOB JIJIs
MPOM3BOJICTBEHHBIX HYX]l YEIIOBEKA;

— 3HaHWE OCHOBHBIX MOJXOJ0B CEJEKIUU U OMOTEXHOJOTUH KYJIbTYPHBIX PACTEHUH,
XapaKkTepU30BaTh  T'€HETUYECKHM  MOAU(PUIMPOBAHHBIE  PACTEHMs, OIEPUPOBATH
NOHATUSAMHU, TUOpHUIW3ALWA, OTHAJCHHAs TUOPUIU3AlMs, WCKYCCTBEHHBINH OTOOD,
reTepo3uc, TpancPopmarlysi, MyTareHes, TeHeTUIeCKOe PeIaKTHPOBAHHE,

— TOHMMAaHHE  MOJIEKYJSIPHBIX  MEXaHW3MOB  peajiu3allid  HaclIeJCTBEHHON
uH(pOpMaLlMU U YMEHHE CBOOOIHO ONEPUPOBATH OCHOBHBIMU MOHATUSMHU MOJIEKYJIIPHON
OMOJIOTHH U €€ COBPEMEHHBIX HAIMPABJICHUH — FeHOMUKH, METar€HOMHUKH, IPOTEOMUKH,

— 3HaHWE OCHOBHBIX 3a00JIEBaHWH YEIOBEKa, MEXaHW3MOB HUX Pa3BUTHsI, CIIOCOOAX
UX TUArHOCTHKH U JICUCHUS;



— (opmMupoBaHue yMEHUS WCIIONH30BATH MOHATUWHBIN anmapaT ¥ CUMBOJIMYECKUIN
A3bIK TE€HETHKH, TPAMOTHOE NPHUMEHEHHWE HAYYHBIX TEPMHUHOB, MOHATHI, TEOPHUI,
3aKOHOB ISl OOBSICHEHUS HaOI0/laeMbIX OHOJIOTMUECKUX OOBEKTOB, SIBICHUU W
IPOLIECCOB, TTO3BOJISIONIUX 3AI0KUTh YHAAMEHT HAYYHOTO MUPOBO33PEHHUSI.

B ieHHOCTHO-OpUEHTalMOHHOU cdepe:
— 3HaHWEe, YTO TMPUMCHCHHE COBPEMEHHBIX TEXHOJOTHUH MOJEKYJISIPHOH OHOJIOTHH
MO3BOJIAET YCIEIIHO pellaTh Takue 371000AHEBHBbIE MPOOJEeMBbl, Kak OXpaHa

OKPY)Ka}OHIGﬁ CpCabl, COXPpAaHCHHUC 3J0POBBA YCJIOBCKA, KOHTPOJIb U BOCCTAHOBJICHUC
OKOCHCTCM.



TEMATHYECKOE IINTAHUPOBAHUE

Moayib «Kak :KUBOTHbIE U PACTEHUSA MPUCTOCAOINBAIOTCH» (IBOJIIOIUOHHAS
KoJiorus) 5-6 kiaaccel (34 yaca)

MOPGhOIOTHYECKUX U
(U3HOJOTHYCCKUX aTaNTaIHH.
[Touemy opraHu3MbI He
CTaHOBATCS OCCKOHECYHO
OOJIBIIMMH, MaJICHEKAMU,
BCESITHBIM.

TeMbl OcHOBHOE coJepKaHue JlesiTeJIbHOCTD
IKOJIbHHUKOB
1. MBI ucciaexyem CBOIICTBA U CTPOEHUE KUBBIX Uccnenosarenbckue
JKHBbI€ 00bEKTHI OpraHu3MoB (CTPOCHUE KIIETKH). | paOoThl «Bce i (CUHUILBI,
(6 9) Bun, ocobp — opranusm kak Oenku, Oepe3bl W T.1.)
euHas cucteMa. Aantaiuu OJINHAKOBbIE?
(npucnocobnenus). [lonsarue DOTOKBECT.
roMeocTasa JKMBOTo opranu3ma. | [Ipaktnyeckas paboTa
Crioco0bl ero nmojaiep kaHusl. «CocraBisiem KHUTY
Orpanuuenus PEKOP/IOB  pAacTeHH U

JKUBOTHBIX HAIIICTO KpashH».

2. Bausinue
OKpYXKAKOLIeH
cpelbl Ha )KUBbIE
opranusmsl (12 4)

@aKkTOpPBI OKPYKAIOLIEH CPEebl
(abmoTnueckre, OMOTHYECKHE,
aHTpornoresssie). [Ipumepsl
abMoTHYecKux (hakToOpoB,
OKa3bIBAIOIINX OCHOBHOE
BIIUSTHUC HA )KU3HEIEATESILHOCTD
KUBBIX OPTaHU3MOB:
TeMITepaTypa, CBET, BIAKHOCTb.
OcCHOBHbBIE 3aKOHOMEPHOCTHU
IIPUCITOCOOJICHHS KUBBIX
OpPraHu3MOB K a0OMOTHYECKHUM
dakTopam. [IpucnocobaenHus K
OCHOBHBIM a0MOTHYECKUM
dakTopam: Temmneparypa,
BJIQ)KHOCTD U CBET.

[IpakTueckoe 3aHsTHE
«IBet u Temnoy» (Kyouku
JIbJIa B3BECUTh, MOJIOKHUTh
B yamku [letpu Ha
Pa3HOLBETHYIO Oymary,
yepe3 30 MUHYT B3BECHUTD
3aHOBO — KTO OBbICTpee
pacrasii).

[IpakTrueckoe 3ansTue
«Yto pactBOpsieTcs B
BOJIE» (IKCIIEPUMEHT
«Kungkuit 1om»).
[IpakTueckoe 3aHsTHE
«JInddy3us BemecTs B
BOJIe (pacTBOPHI)»,
«J1BKeHMEe pacTBOPOB 1O
LBETKY.

[IpakTrueckoe 3ansTue
«JIen mimaBaetT B BOJE
(aiicOepru, 3amep3aHue
BOJIOEMOB)».
[IpakTrueckoe 3ansTue
«Jlen mpu 3amep3anun




pacuupseTcs»
(pa3pylleHre KaMHs
(mouBOOOpa3zoBaHUE),
3aMep3aHUEe KIETOK).
[IpakTueckoe 3ansaTue
«ly6ay (kyOuku apaa
3aBEPHYTH B Pa3HbIN
MaTepHa, B3BECUTb).
[IpakTuueckoe 3ansTue
«ITurmMeHTb» (MOKHO
pa3lieIuTh Ha BaTMaHe
KpacuTelIu U3
doMacTepoBy.
[IpakTHueckoe 3aHsaTHE
«Kax )XMBOTHBIE IIABAIOT
B BOJIe» (DKCIIEPUMEHT ¢
MTATIETKOM ).
Uccnenosarensckue
pabotsl «BnusiHue cBeTa
(Teruia, BIAXKHOCTH,
COCTaBa MOYBbI) Ha
pacTEeHHs B €CTECTBEHHBIX
WJIU UCKYCCTBEHHBIX
YCJIOBUSAX» (Ha TOCTYITHOM

Marepuare).
3. B3zaumopeiicrBusi | buotnueckue GpakTophl. Uccnenosarennckas
JKMBbIX OPraHU3MOB | 3aKOHOMEPHOCTH Pa3BUTHS pabota «HabGmronenus 3a
(4 v) MEXBUIOBBIX B3aMMOOTHOIIECHUSIMU
B3aMMOOTHOIIICHHH. YKUBOTHBIX TIPH

KosBomtonus (XUIHUK-KEepTBa;
NapasuT-X035IMH ) DBOJIOIHUS
CTpateruii JOOBIBAHUS TTHTITH.
ComuanbHoCTh. Buapl-
BceneHInl. [lepedeHn pacTeHmii-
BpPEIUTEIIEH.

OOBIBAHUH ITHIIH
(KOPMYIIKH ISl TITHLL, J1JIST
TOPOJICKUX WIIA CENTBCKUX
KUBOTHBIX). BeO-
KaMepbD».
HccnenoBaTenabckas
pabota
«PacnpocTpanenue
BHJIOB-CUHAHTPOIIOB B
HaIlleyl MECTHOCTH




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

AHTpOmnoreHHsie (HakTophI.
[IpaBaa mu, yTO MEPBOOBITHBIE
JFOJ KWJIA B TADMOHHH C
npupoaoii. OJoMaIHUBaHUE U
MPUPYUYEHUE )KUBOTHBIX U
pacTeHuil. 3aueM cracaTh
BBIMUPAIOLIUE BUBI, KaK 3TO
nenarb. KynpTypHbIE pacTeHus U
ux nukue npeaku. [louemy
BaKHO MX COXPAHSATb.
Pa3nooOpa3ue KyJIbTypHBIX
pacTeHU U UX 3HAYCHUE B
KU3HM yenoBeka. KpacHas kHura
Bawei Tepputopun. Ocodo
OXpaHsieMble TEPPUTOPUH,
3anoBeHUKU Poccuu u mupa.

[IpakTiueckas pabota
«Pa3zHooOpazue
KYJIbTYPHBIX PAaCTCHUI B
BaIlleM PETHOHEY.
HccnenoBaTenbekast
pabota «BrnusHue
AHTPOTIOTEHHBIX (PAKTOPOB
Ha pa3BUTHE PACTECHUU B
ropo/ie/HaCeIICHHOM
IIYHKTE.
DKCKypCHs/TIpaKTHYECKast
pabota «OOIIT B Bamem
pETHOHE — YHUKAIIbHBIC
OO0BEKTHI PUPOJIBIY.

5. OkoJiorNUecKue
Humu (6 4)

buocdepa — ogna us3
BaKHEHUITNX 000JI04EK 3eMIIH.
UTto Takoe «3KOJIOTUYECKHE
HUIIN» U KaK OHU
dbopmupytorca? GopMupoBaHue
3HaHUHU 110 OMOpa3HOOOPaA3HIO
KU3HEHHBIX (OPM,
MTOBEJICHYCCKUX
PUCTIOCOOJICHH,
MOAU(PUKALUOHHAS
U3MEHYUBOCTH (Ha 0a30BOM
ypoBHe). PacTtutenbHbie
COOOIIIeCTBA ¥ MX THIIBI.
PazButne u cMeHbI
PACTUTEIBHBIX COOOIIECTB.

HccnenoBarenbckue
paboThl «DKOIOTUYECKHUE
HUIIN BOKPYT T€OS —
onucanue GpakTopoB
OKPY’KaIOIIEH CpeIbIy.
HccnenoBarenbckue
paboThI
«DEeHOOTUYECKUE
HaOIIOICHUS.

MoayJab «OCHOBBI pac

TeHHEBOJACTBA» 7-8 Ki1acchl (68 yacoB)

PACTCHUEBOACTBO

24)

OCHOBHBIE (DaKTOPBI
BBIPAILIMBAHUS PACTCHUM.
Hcropus passurus
arpOXMMHUYECKUX 3HAHUU
(pabotet M.B. JlomonocoBa, 1O.
JIubuxa, Byccenro, B.B.
Hoxyuaesa, K.A. Tumupssena,
II.A. Koctreruena, JI.H.

Tembl OcHoBHOE coaepxkaHue JedATe1bHOCTD
IIKOJbHUKOB
Tema 1. BBenenne B | UTo-Takoe pacTeHUEBOICTBO: [IpakTuueckas paborta

«bouka JInubuxay.




[IpsiHuIHUKOBA U Ap.).

Tema 2.
ArpoTexHu4ecKui
IKcnepuMeHT (6 1)

IIpaBuna nocTaHOBKYU
arpod’KCIIEPUMEHTOB.
ITocTaHOBKA DKCIIEPUMEHTOB C
pacTeHussMH. Bb100p TeMB,
COCTABJICHHE TMIIOTE3bI, LIETU U
3a/1a4 KCIIEPUMEHTA 110
BBIPAIIMBAHNUIO PACTCHUH B
KOHTPOJIUPYEMOM Cpele.
KonTponu, nosropHocty,
IIPOBEICHHUE YKCIIEPUMEHTA.
IInanupoBaHue SKCIIEPUMEHTA.
OueHka pe3yabTaToB
AKCIIEPUMEHTA.

OcBoeHME TEXHOJIOTUH
KpPYTJIOTOAUYHOIO BBIPAIIMBAHUS
CaJaToB U MUKPO3EJICHU B
KOHTPOJIUPYEMBIX
HCKYCCTBEHHBIX YCIOBHSX.

HccnenoBatenbekast
pabota «PakTopHl,
BJIMSIOIINE Ha
popacTaHue ceMsiH (pocT
IPOPOCTKOB)».
[IpakTnueckas padota
«COop yCTaHOBKM JJIs
BBIpAIIBaHUs PACTCHHI B
KOHTPOJIUPYEMBIX
YCIOBUSIX.

Tema 3. Pojb
XHMHYEeCKHX
7JIEMEHTOB B
NUTAHUH PACTEHHH
(20 v)

Bopa. PactBop. BeITskka.
AHHOHBI, KATUOHBI,
3IEKTPONPOBOAHOCTH U pH
pactBopa. Poip xuMuuecknx
AJIEMEHTOB B MUTAaHUU PACTECHUM.
[Tonyuenne nuTaTeIbHbIX
BEILIECTB PACTECHUSIMH.

VY 1o6penusi: opraHndecKue,
MUHEpAJIbHbIE,
MHUKpoOHoJornuecKue. Tumbl
NATaHUA pacTeHui. Bo3nymHoe
U MUHEpalibHOE (KOPHEBOE)
NMATaHUE pacTeHui. TpaHcnopt
MUTATEJIbHBIX BEIESCTB
pACTEHUI: BOCXOIAIINN U
HUCXOISIUN TOK. Baxkuenmume
KanuiHele, pochopHbie 1
a30THBIE YAOOpEeHUs, UX
cBorictBa. [IpocThie U Cl0XKHBIE
yInoOpeHus.

Poct u pazButne pacreHuii:
ATambl OHTOTEHEe3a, (PaKTOpHI,
BIIUSIFOIIME HA POCT PACTCHUM:
CBET, I'yCTOTA MOCAJI0K, MIUTAHUE,
cyOcrpar.

Oco06eHHOCTH TTUTAaHUS

[IpakTuueckas paborta
«CxeMbl TUTaTEIbHBIX
pactBOpoB. Pacuer 103
yI0OpeHuit s
MUTATEJIbHBIX PACTBOPOBY.
[IpakTuueckas paborta
«IIpaBuna cMemBanus
ya00peHUi»
[IpakTuueckas padorta
«lIIutranue pacrenuu:
TE€XHOJIOTUs
MPUTOTOBJICHUS
MUTATEJIbHBIX PACTBOPOB
JUISl Pa3HBIX KYJIBTYP».
[IpakTuueckas paborta
«MOHUTOPUHT
MUHEPAJILHOTO MUTaHUs
pacTEHUI.
[IpakTuueckas pabora
«PacturenbHas
JINarHOCTUKA).
Hccnenosarenbckas
pabota «OreHka
COCTOSIHUSI KOMHATHBIX
pacTeHuid, paCTeHUN Ha
LIKOJIBHOM TEPPUTOPUH,




pacTeHuii a30ToM. A30T U €ro
3HAYEHUE B )KU3HU PACTECHUU.
@opmBI a30Ta U UX
MpEBpaIllCHNE B TTOYBE.
Uctounuku docdopa ans
pacTeHus. 3HaUCHUE
dbocdhopcoaepkamux
COCIMHEHUN B KJIeTKe. Poiib
MaKpOAPTUYECKUX COCTUHEHUN
dbocdopa B SHEPreTHIECKOM
oOMeHe.

Brusane kanus Ha puznydeckue
CBOKCTBA IIPOTOILIA3MBI, HA
(bepMeHTBI YTIIEBOIOPOTHOTO
oOMeHa, cuHTe3 OEJIKOB U Jp.
Ponb kanus B nogaep:;xaHuu
HOHHOT'0 0OajlaHCca B TKaHSX, B
MpoLIeccax CaMOPETYJIALH.
Perynaropnas u
CTPYKTYpoOoOpa3oBaTeIbHas
pOJIb KaJblIMsl. YYacTHE B
00pa3oBaHUU KJIETOYHOU
CTEHKH, OJIJIEpKAHUN
CTPYKTYpBI MEMOpaH U
peryJsius UX TPOHUIIAEMOCTH.
3HaYEHWE MarHus B
MeTa00IM3Me PaCTCHUM.
Marnuii B coctaBe xjopoduuia,
CXOJICTBO XJiopoduiia u
reMorjaoOrHa Kak
CBUJICTEJILCTBO €AUHCTBA
OpraHu4YecKOro MUpa.

Cepa u ero OCHOBHBIC
COEMHEHUS, UX POJIb B
CTPYKTYPHOW OpraHu3aiuu
KJIETKH, y4acTHE B
OKHUCIIUTEIIbHO-
BOCCTAHOBHUTEIBHBIX PEAKIUIX
MUKpOIIIEMEHTHI.
[Ipencrasiienus o poiu
MHUKPOIJIEMEHTOB B
MeTab0Iu3Me pacTeHUM.
Oco0eHHOCTH MOCTYIIICHUS
MHUKPO3JIEMEHTOB B PACTCHUSI.
CuHeprusM v aHTaroHU3M

yCTaHOBKA MPUYUH
MaTOJIOTUYECKUX
COCTOSIHHM (ITpH
HaJTUYUN)».
Hccnenosarenbckas
pabota «OneHKa BIUSHUS
Pa3IMYHBIX AJIEMEHTOB Ha
COCTOSIHME PaCTECHUMN
(cocraBiieHHE Pa3TUYHBIX
MIOJKOPMOK)».




SJICMCHTOB ITMTAaHU paCTeHHﬁ.
PacturennHas JAUAarHoCTUKa 1
METOObI I/II[GHTI/ICI)I/IKEU_[I/II/I
HCI[OCTaTKa/ M30BITKA PJIEMECHTOB
ITUTaHHA.

Tema 4.
Peryasitopsl pocra
pacreHmid. 3ammuTAa
pactenuii (4 4)

[TonsiTue o perymnsiTopax pocrta
pactenuii. CTUMYJIATOPBI pOCTa
— (bUTOrOpMOHBI (AyKCHUHBI,
ruO0epeIITUHbI, TUTOKWHUHBI).
NHruduropsl pocta pacTeHUM:
1. mpupoHbie (abcru3oBast
KHCJIOTa ¥ HEKOTOPBIC

(b eHOTbHBIC BEIECTBA
(uKymapoBasi, KOpu4Has,
CaJTUIIAIIOBAs KUCIIOTHI).

2. CHHTETUYECKHUE
(MOpGhaKTHHBI, peTapaHThI,
nedoMaHThl, T€CUKAHTHI,
repOunubl). UTOMOHUTOPUHT
U OILICHKA COCTOSIHUS PAaCTEHUM.
CoBpeMeHHbIE CITIOCOOBI
MOHUTOPHUHTA.

3amura pacTeHH OT
BpPEIUTEIEH: OCHOBBI
ouomeToa.

[IpakTnueckas padota
«DUTOMOHUTOPHHT U
OLICHKA COCTOSIHUS
pactenuii. CoBpeMeHHbIE
CIIOCOOBI MOHUTOPHHT Y.
Uccnenoarenbckas
pabota «Bnusiaue
reTepoayKCrUHa Ha
npopactaHue (pocT Ha
Pa3HBIX CTAUAX, B Pa3HBIX
YCIIOBUSIX ) Pa3IMYHBIX
pacTEHUI.

[IpakTruueckas padora
«MHCekTapuu: npaBwiIa u
YCIIOBHUS pa3BeACHUS
MOJIE3HBIX HACEKOMBIX).

Tema 5. Boanasi,
necyaHasi v
NMOYBEHHAs
KYJbTYPbl, HX
NpUMeHEeHHUE B
BbIPpAIIIUBAHUM
pacreHui.
du3zuno0rus
pacreHnuii (8 1)

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

BoaHbI peXUM pacTEHNN:
CTpPOEHHUE YCTHUIL: (PaKTOPHI,
BIIUSIOIIME HA UX PACKPBITHE U
3aKpbITHE. 3HAUCHUE MEXaHU3Ma
peryJsiy UCTIapEHus BJIaru
pacTeHHueM.

POTOCUHTE3 — YHUKAIBHBIN
MpolLecC pacTeHu. TeMHOBas 1
cBeroBas (as3el poTOCHHTESA.
3nadyeHue poTrocuHTE3a IS
KUBBIX OpraHnu3MoB. DaKTOPbI
pOCTa pacTEHU: BO3AYX U
aspanus. IlogzemHoe npixanue
pPACTEHUM: COCTAB ITOYBEHHOTO
BO3/1yxa, ra3000MeH. ['a3000mMeH

[IpakTuueckas pabora
«KopHeBoe naBneHue.
[IpakTuueckas paborta
«IIpurorosnenue
npenapara yCTbUIl
METOJIOM CJIETIKA.
Uccnenosarensckue
pabots! «BnusiHue
YCIIOBUM COAECPKAHUS
pacTeHuil Ha KOJIMYECTBO
YCTBHUIDY.

[IpakTuueckas paborta
«DyHKIIMOHAJIbHAS
JTUAarHOCTHKA PaCTEHUN MO
AKTUBHOCTHU
XJIOPOILIACTOBY.
Uccnenosarenbckas
pabota «OnpeneneHue
xyopodmmia A u b,
OIIEHKa




pu 0€CIIOYBEHHOM
BBIPAIIBAHUH.

(bOTOCUHTETUYECKON
AKTUBHOCTHU PAaCTEHUU U
(haKTOpOB, BIUSIONINX HA
HEe.

[IpakTuueckas paborta
«Ansparus, CO, u O,.
JIpIXxaHuEe pacTCHUN.
[IpakTrueckas padora
«/lpIXaHne pacTEHNN:
OIIEHKa MHTEHCUBHOCTH
JbIXaHUSI PACTEHUN U
IJI0JI0BY.
Hccnenosarensckue
paboTts! «BnusiHue
croco0a BbIpaLUBaHUS
(cocraBa MUTaTEIBHOU
CMECH, CXEMbI BHECEHUS)
Ha POCT U pa3BUTHUSA
Pa3IMYHBIX PACTCHUI».

Tema 6.
KyasTypHble
pacTeHmust.
CoBpemeHHbIE
ACIEeKThI CeJIeKIUHN
(20 v)

Kak denoBek cTasi ucrnoiab30BaTh
pactenus? CBs3b pa3BUTHS
MBUJIN3AIUM YEJIOBEKA U
OJIOMaIlTHUBAHMS PACTECHUIA.
JlomecTukanusi.
HacnenctBeHHOCTE N
U3MEHYMBOCTH — OCHOBHBIC
CBOMCTBA KMBBIX OPTaHU3MOB.
HN3menunBocTh. Buasl
M3MCHYHBOCTb.

I'en —maTepuanbHBII HOCUTEINb
HACJICJICTBEHHOCTH U
n3MeHUnBOCTU. HyKkIenHOBBIE
KUCIOTHI. JIokanu3anus
T€HETUYECKOT0 MaTepurasa B
KJeTKe. Jleenue KIeTok.
Penukanus JIHK. OcHoBHas

J0TMa MOJIEKYJIIPHON OMOJIOTHH.

Tpanckpunuus. TpaHcisnus.
Myrannu.

Oddekt OyThUIOYHOTO
TOPJIBIIITKA U TCHETHYECKOE
pazHoobpasue. Uto Takoe
reHO0aHk? 3aueM COXpaHATh
TeHETUYECKUE PECYPCHI
pactenuii? OCHOBHBIE CITOCOOBI

Juckyccus
«JlomecTtukanusi, Bce 11
pacTeHus U >KUBOTHBIE,
KOTOPBIE KUBYT PSIZIOM C
YEJI0BEKOM UM
OJJOMAIITHUBAIOTCA?
Mo3HO 51 cunTaTh
TapakaHa 0JIOMalTHEHHBIM
YKUBOTHBIM?».
[IpakTuueckas padorta
«MoaudukanuoHHas
U3MEHYUBOCTH (JIUCTHS,
UTOJIKU C OJTHOTO
JepeBa)».

[IpakTuueckas padorta
«I'eH — uHCTpYyKIUA 110
cOopke KIeTKH (Ha Oucepe
WU KOHCTPYKTOPE)».
[IpakTuueckas paborta
«MyTarnus Ha 6yTepopoe
(J1F0001 00BEKT M3
npenpIayiei padboThl, T1Ie
U3MEHEHHE UHCTPYKITUN
pUBEACT K H3MEHECHUIO
BHEIITHETO BH]IA
00BeKTa)».




COXpaHEHUS TCHETHYECKUX
peCypcoB pacTeHui (ex situ u in
situ).

3nauenue padbor H.M. BaBuiosa.

3aKOH rOMOJIOTHYECKHUX PSAIOB.
L{eHTpbI MTPOUCXOKIACHUS
KYJIbTYpHBIX pactenuit H.1.
Basunona u I1.M. XXykoBckoro.
OCHOBHBIE METO/IBI CEJIEKIINU.
I'm6punmuzanus. opmer ordopa.
OcHOBHbIE HANPABJICHUS
CEJIEKLMU: YIIyUIlICHHE
YPOKaUHOCTH, YCTOMYUBOCTH K
OMOTUYECKUM U aOMOTHUYECKUM
dakTopam.

Ectb n1u xu3Hb B npooupke?
buotexHonmorus KyabTypHBIX
pacTeHU.

Kak uenoBek moxet
MOJIUQPUITUPOBATH PACTEHUS?
I'eneTnueckoe peJlakTUPOBAHUE.
CoBpemMeHHbIE TOAXObI U
JOCTUKEHUS TEHETHYECKOTO
pEIAKTUPOBAHUS PACTECHUI.

[IpakTuueckas pabora mo
rpynnaMm «OTkyzaa Ha
HAIIIUX CTOJIAaX

(G PYKTBI/OBOIIH/3TaKI.
[IpakTuueckas pabota
«BoIpammBaem ropox. Kak
IPOBECTU CKPEIIUBAHUE Y
ropoxay.
HccnenoBaTenbckas
pabota «BsIpamuBanue
pacteHuil B mpoOHpKe»
(MOKHO BOCTIONIb30BaTHCA
pe3ynbTaTaMu
TPEIBITYIINX
HKCIIEPUMEHTOB TIO
COCTaBIICHUIO
MUTATENFHBIX PACTBOPOB
JUTSl pAaCTEHU ).
[IpakTuueckas padora
«]'eHOMHBIE HOKHUIIBI
(MoaenupoBaHue padOThI
cuctembl CRISP-Cas)y.

Tema 7.
PacTtureabHast

npoaykuus (8 u)

Hanzemubie 1 moa3eMHEBIE
opranbl pactenuid. [ToGer u
BUOU3MEHEHHBIN MOOET
pactenunii. CriocoObl
Pa3MHOXKEHUS PACTEHUM.
[TonsTre 0 KauecTBE MPOAYKTOB
nutanust. [IpoGremsl
KOHKYPEHIIUU OT€YECTBEHHBIX
IPOJIYKTOB MUTAHUSA C
UMIOpPTHBIMU. Jlorucrrka
JIOCTaBKU U CPEACTBA
COXpPaHEHUS TPOIYKTOB
MUATaHMUS.

MuKpoO3€eseHb: TTOJE3HOCTh U
TEXHOJIOTHUSI.

XUMHUYECKAN aHAJIN3
npoaykuuu. OCHOBBI
CHEeKTPOhOTOMETPHH.
[TorenunomeTpusi.
Xpomatorpadusi.

[IpakTuueckas padorta
«IpenenbHO nOMyCTUMBIE
kouuentparuu (1K) u
METOJIbl KOHTPOJIS
0€30MMacHOCTH
PACTUTENBHBIX MPOAYKTOB
TTUTAHUSD.
Uccnenoarenbckas
paboTta «O1ieHKa KayecTBa
BBIPAIICHHON
MUKpO3€eJIeHn» (1100
CBOSI, TUOO U3 Mara3uHa).
[IpakTuueckas padorta
«MeTto1bpl OLIEHKHU
Ka4eCTBa paCTUTEIIbHON
MPOIYKIIMU: XPAHCHHE U
COXpPaHHOCTb
MTUTATETHHBIX BEIIECTBY
(Mo JoCTynmHOMY
000pYI0BaHUIO).
Uccnenosarenbckas




pabota «OnpeneneHue
BuTamMHHa C METOJIOM
00paTHOro TUTPOBAHUS B
IUIOaX Ha Pa3HOM CpPOKE
(cmoco0e) XpaHeHUs.

Moayab «buorexnosiorus» 7-8 kiaaccnl (68 yacoB)

TeMbl

OcHOBHOE coepKaHUE

JlesiTeJIBHOCTD
IKOJbHUKOB

Tema 1.
BbuorexHosorus
4 9)

[TonsiTie OMOTEXHONIOTUH. 3a4eM
YeJI0BEKY OMOTEXHOJIOTUH, B YEM
WX TIPEUMYIIIECTBO TIEpPe]T
XUMUYECKUM CUHTE30M. OCHOBHBIE
OMO00OBEKTHI OMOTEXHOIOTHU:
IPOMBIIIICHHBIE
MUKPOOPTaHU3MBbI, KJIETKU U TKaHH
pacTeHul, >KUBOTHBIX U YEJIOBEKa,
OMOoKaTaIU3aTOPHI.

CoIpbe 111 OMOCHHTE3a U OLICHKA
ero OMOJIOTUYECKOM IIEHHOCTH.
OCHOBHBIE HCTOYHUKH YTJIEPOAA,
aszora, pocdopa, MUKPOIJIEMEHTOB.
HccnenoBanre HOBBIX HICTOYHUKOB
CBIPbs (BKJIFOYAsi BOIPOCHKI €TI0
npeaBapuTeIbHOl 00paboTKH),
pa3paboTKa HOBBIX MTUTATEIBHBIX
Cpell, B TOM YHCIIe BKIIFOUAIOIINX
OMOCTUMYJISITOPHI U IpyTHE
AJIEMEHTHI YIIPABJICHUS U
ONTHUMH3AIIUU TTPOIIECCOB
ouocunrteza. Metozpl
ONTHMM3AINN TUTATEIBHBIX CPE]I.

[IpakTrnueckas padora
«IIpumepsr
IPUMCHCHUS
OMOJIOTMYECKUX
0OBEKTOB B TBOCH
KA3HI.

Tema 2.

MuxpoOuoJiorusi
(12 4)

[TonoxeHne mpoKkapuoTOB B
CHUCTEME OpPTaHUYECKOT0 MHUpA.
CrtpoeHue O0akTepuaaIbHON KIETKH.
Knaccudukanusa 6akrepuil.
Mopdonorus 6akrepuii. [Ipocteie
U CJIO’KHBIE METO/IbI OKpALIBaHUS
Oakrepuit. Dusnonorust 6akTepHii:
NUTaHUE, AbIXaHHUE, POCT U
pa3MHOXKeHHE. 3HAKOMCTBO C
JOMEHOM ApXeun
(9KCTPEeMO(DHIIBHOCTS,
0COOEHHOCTH CTPOCHHUS KIIETKH).

[IpakTuka.
JlabopaTopHas pabota
«DuKcupoBaHHbIE
nmpenaparbl OaKTePHil.
Omnpenenenue Gopmbl
PEI0KEHHBIX
KyJIbTYP
MUKPOOPTaHU3MOB,
VCIIOJIB3Ys IIPOCTON
METO/]] OKPACKI».
JlabopaTtopHas pabota
«Onpenenenue Tumna




MOJIOYHOKHUCIOE U CIUPTOBOE
opoxxenue. dotorpodHbie U
XeMOTpo(dHbIE OaKTEPHH.
Kunetnueckoe onucanue npoiecca
pOCTa MUKPOOPTaHU3MOB.
OKCHOHEHIMAIbHASI MOJENb POCTA.
Kuneruka rubenu
MHUKPOOPTaHU3MOB.

[Tatorennsie 6aktepun. YymHas
NaJI04YKa ¥ YepHAasi CMEPTB,
0O0TYJIU3M, CTOJIOHSK, TYOepKYyJIes.
Hctopus 60pbObI €
OakTepraTbHBIMUA HWH()EKITUIMU.
Boiina 0eckOHEUHOCTH:
AHTUOMOTHUKH MPOTUB OAKTEPHIA.
MexaHu3MBbl I€UCTBUHN
AHTUOMOTUKOB. MEXKIIETOUHAs
KOMMYHUKaIus 0aktepuii. HyBCTBO
KBOpyMa.

[Ipumenenue 6akTepuii
yenoBekoM. Kunernueckoe
onvcaHue OMOCUHTE3a TPOTYKTOB
MUKpOOpranusmamu. bakrepuu,
KOTOPBIE MOTYT pa3iararb
IUTACTHK.

MuxkpoopraHusmsl B
arpoOMOTEXHOJIOTHUH.
HckyccTBeHHBIE acconauu
pacTeHH1 C MUKPOOpPraHU3MaMH

KJIETOYHOU CTEHKHU
METOJIOM OKpaIllBaHUS
no I'pamy» (pu
HaJIUYHUH PEAKTHUBOB).
JlaGoparopHas pabota
«IIpurorosnenne
PYKA3HEHHBIX
penaparoB
MOJIOYHOKHUCIIBIX
OaKTepui».
JlaGoparopHas pabota
«IToceB cmbIBa € pyk Ha
yamku [letpn».
JlabopaTtopHas pabota
«Bplaenenue uncTon
KyJbTYpbl OAKTEpUH.
MeTton pa3BeAcHUI.
MeTo1 UCTOIIAIOIIETO
IITPUXAY.
Jlabopatopnas pabota
«Mopdomoruueckas
XapaKkTepUCTUKA
BBIJICJICHHON YUCTOMN
KYJIbTYPBI:
XapaKTepUCTUKA
KOJIOHHH, (popma
OaKkTepuii, TUTI
KJIETOYHOU CTEHKW.
JlabopaTtopHas pabota
«CpaBHEHHE pOCTa
MUKPOOPTaHU3MOB Ha
yarike 6e3 u C
n00aBJICHUS
AHTHOMOTHUKOBY.
HUccnenoBaTennckas
pabota «Ilouck
MUKPOOPTaHU3MOB
o0J1aaronmx
AHTAarOHUCTUYECKOU
AKTUBHOCTHIO.
Hccnenosarenbckas
pabota «Brinenenue
MOJIOYHOKHCITBIX
OaxTepuii,
UCCIIEIOBAHUE UX




AKTUBHOCTI.
HccnenoBaTenabckas
pabota «Beiaenenue
OakTepuil MOJE3HBIX
JUTSL PACTCHUI.

Tema 3.
JyKapHOTHYECKHUE
OPraHu3Mbl B
OMOTEeXHOJIOTHH
(m1ecHeBbIE TPUOBI,
APOKKH,
Boaopociau) (12 4)

[1necHeBbIe rpUOBI IPOYIIEHTHI
OMOJIOTUYECKH aKTUBHBIX BEIIECTB
OO6mrast xapakTepUCTHKA APOAOKEH
caxapomunetoB. Mcropus
UCIIOJIb30BAHUS APOAOKEH B
TPaAUIIMOHHON OMOTEXHOJIOTHUH.
TexHoJIOTUU BUHOJETUS U
XJIe0oIeYeHus,
CIIEHHAIN3UPOBAHHBIE PACHI
Ipoxckeil. MeTabosiu3M IPOXKeH.
Peaxiust cnupToBOro OpOKEHUS.
[TonydeHne BTOpUYHBIX
METabO0JMTOB B APOXoKax. Jpoxoku
KaK MPOAYILEHTHI OUOTOIIINB.
[Tonyuenue 1eeBbIX OETKOB B
JIPOKIKAX.

Oco06eHHOCTH BET€TaTUBHOTO U
MOJIOBOTO Pa3MHOXKEHHUS Y
IPOXOKEN, 3SHAUCHUE U3YUCHUS
MHUTO3a U LIUTOKWUHE3a JIS
ONTUMU3AIIUHU MTPOIECCOB
KYJIbTUBUPOBAHUS JPOKKEBBIX
ITaAMMOB, TOHUMAHUS TPUYUH
MAaTOT€HHOCTH JIPOXIKEN U TPUOOB,
MOKMCKa MUIIICHEH (PYHTUITUIOB U
Pa3pabOTKH HOBBIX JIEKAPCTBEHHBIX
penaparos.

Bopopocnu — nepcrieKTuBHbBIN
0OBEKT JIJIs1 MPOM3BOJICTBA O€IKa U
yTJIeBOJI0B. bruotexHonornueckue
METO/bl OYUCTKH TBEPABIX,
KHUJKUX OTXOJIOB U ra3000pa3HbIX
OTXO0JI0B PpOU3BOACTB. CTOUHBIE
BOJbI. CXEMBbI OUUCTKH.
buodunbtpsl, aspoTeHkH,
METAHTEHKH, OKCUTCHKH.
AKTHUBHBIN W U BXOASIIUE B HETO
MUKpOOpraHu3msl. cnonb3oBaHue
BOJIOPOCJIEN B OUMCTKE CTOUHBIX
BOJI.

JlaGoparopHas pabota
«Iloncuer kneTok
IPOKIKEU B KaMepe
['opsieBay.
JlaGoparopHas pabota
«OOHapyxeHue
MIPOYKTOB CTUPTOBOTO
OpO>KEHHUSI: ITHIIOBOTO
CIUPTA U YTIAECKUCIOTO
razay.

JlabopaTtopHas pabota
«Habmonenue
Pa3MHOXEHUS
JIPOMKKEBBIX KIIETOK.
[TpakTrueckas padorta
«Ilomyuenue TBOpOTa N
Keupa Ha OCHOBE
MOJIOYHOKHCITBIX
OaKTepuin».
[TpakTuueckas padorta
«OCHOBHBIC BHJIBI KBaca
U UX XapaKTEPUCTHKA
«poxxu u
MOJIOYHOKHUCIIBIC
OakTepuw,
pUMEHSIEMBbIE JIJIS
MIPOM3BOJICTBA KBACA.
[TpakTuueckas padborta
«CpaBHUTENBHBIN
aHaJIN3 Pa3BUTHUS
TIPOXKEHN B adpOOHBIX U
aHa’POOHBIX
YCIOBUSIX.
[TpakTrueckas paborta
«MeTto1bl OLIEHKHU
CBONCTB
XJIEOOTIEKaPHBIX
TIPOMKIKEH.
Ocobennoctu
PUMEHEHUS




IPECCOBAHHBIX,
CYIIICHBIX U
WHCTAHTHBIX
TPOAKEN.
UccnenoBarenbckas
pabora «Bnusiue
(U3UKO-XUMUYECKHUX
(bakTOpOB Ha KAYECTBO
OMOTEXHOJIOTUYECKOU
npoayKiuu (KBac,
kedup, ChIp, XJ1e0 U
Tp.)».
Uccnenosarenbckas
pabota «BnusiHue
(U3UKO-XUMHUUECKUX
(dhakTOpOB HA POCT
Bogopociiu (Chlorella
vulgaris)».

Tema 4.
HacaencrBennas
uHpopmanus (8 4)

HacnenacrBeHHOCTD U
N3MEHUYMBOCTb — OCHOBHBIC
CBOMCTBA KMBBIX OPTaHU3MOB.
N3menunBocTh. Buasl
U3MEHUYMBOCTb.

['en —marepuanbHbIi HOCUTEIb
HACJICJICTBEHHOCTH U
M3MEeHUYMBOCTU. HykenHoBbIe
KHUCJIOTHI. Jlokamm3anus
TEHETUYECKOr0 MaTepuasa B
KJeTKe. JlelieHrue KIETOK.
Permukanus JIHK. OcHoBHast
JI0TMa MOJICKYJISIPHOU OWOJIOTUH.
Tpanckpunuus. Tpancusuus.
Myranumu.

[IpakTuueckas padborta
«MoauduxanmoHHas
W3MEHYHUBOCTD (JTUCTHS,
UTOJIKH C OJTHOTO
JIepeBa)».
[IpakTuueckas paborta
«I'eH — uHCTpyKIMs 110
cOopke KJIeTKH (Ha
oucepe i
KOHCTPYKTOPE)».
[TpakTrueckas padora
«MyTranus Ha
oytepOpose (moboi
00BEKT U3 MPEIbIAYIICH
paboThI, IJIe U3BMEHEHHE
WHCTPYKIIMU TIPUBENET
K WU3MEHEHUIO
BHEIITHETO BHJIA

00BEKTa)».
Tema S. [TonoxxeHnne BUPYCOB B CUCTEME [Tpocmotp
BupycoJgiorust (6 4) | opranuueckoro mupa. CTpykTypa u | TOKyMEHTAILHOTO
XUMHUYECKUN COCTAaB BUPYCOB. dbuapMa o BUpycax.
Knaccudukanust Bupycos. [TpakTuyeckas paboTa.

Penponykuuns BupycoB. Bupycsr -
BO30yAUTENN WHDEKITMOHHBIX
60se3Heil. OHKOBUPYCHI.
bakrepuodaru: crpoenue,

«Merton pa3BeieHUN.
[TpakTruueckas padora.
«TurpoBanue
O6akTepruodarony.




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

Tema 6. I'ennast OCHOBBI T€HHOW UHKEHEPHUH. [IpakTuyeckas pabota
HHKEHEePHUs U Bexkropa. Cnenuduyeckue «OHJIOHYKJICa3bI
OMOTEXHOJIOTHH dbepMeHThI OaKTepui. pectpukimu (padoTa ¢
8 4) buoTtexHonoruu npoayKuuu HYKJICOTUHBIMH
0€JIKOB B OaKTEpHAIbHBIX MOCJIEIOBATEIHLHOCTSIMU
KyJibTypax. JlocTikeHus: reHHON Ha Oymare)».
UHKEHEPUH U OMOTEXHOJIOTHH. [IpakTuueckas paborta
CRISPR/Cas — cucrema «I'eHHBIC HOKHUIIEI -
aJanTUBHOTO UMMYHHUTETA CRISPR/Cas
OakTepuii u apxeir. [MO. MeToasl | (MOAEIMPOBAHUE HA
noxyuenus [MO. oymare)».
Urpa-nuckyccus:
«Bpmrpaii rpanT Ha
coznanne ['MOp.
Tema 7. JlomecTukaius OCHOBHBIX Huckyccus
BuorexHosiornu B JIOMAIITHAX KUBOTHBIX; «JlomecTtukarusi, Bce Jiu
’KHBOTHOBOJ/ICTBE COBPEMEHHBIE SKCIIEPUMEHTHI 10 pacTeHus U KUBOTHBIE,
8 4) JIOMECTHKAIIUN KUBOTHBIX KOTOPBIE KUBYT PSIIOM
(JIucuiia, HOpKa | Jp. — C YEJIOBEKOM UM
AKCIIEPUMEHTHI HAYYHOM IIKOJIBI 0JIOMAIITHUBAIOTCS?
akajneMuka bemnsiera). MO>HO 1 CUUTaTh
CoBpeMeHHbIE METO/IbI B TapakaHa
’KUBOTHOBOJICTBE: TPAHCILJIAHTAIUS | OJIOMAITHEHHBIM
AMOPHOHOB, XUMEPHBIC )KHBOTHBIE, | JKUBOTHBIM?).
KJIOHUPOBAHHUE. [TpakTuueckas padbora
OcHoBHbIE 00JIE3HU )KUBOTHBIX U «Meroauka
POJIb MATOTEHHBIX KJIOHUPOBAHUS
MUKPOOPTaHU3MOB M Mapa3uToB B | (MOAEIMPOBAHUE HA
pPa3BUTHH 3a00JICBAaHUI JTOMAITHUX | Oymare).
KUBOTHBIX U OCHOBHBIX Mepax [TpakTuueckas padborta
O0pBOBI C HUMU; POJIb TTOJIE3HBIX «CocraBiieHue palona
MUKPOCUMOMOHTOB B OPTaHU3ME MUTAHUS KUBOTHOTO,
XKUBOTHBIX. [TonoxkurensHoe 1 pacyer pacxoJI0B Ha
no0o4YHOE (OTPHUIIATETHHOE) COJICpKAHUEY.
BO3E€HCTBHHA aHTUONOTUKOB Ha HUccaenosarenbckas
OpraHu3M B XOJ€ JICUCHHUS pabora «Onenka
YKUBOTHBIX; 1I€JIU U 3a/1a4U KauyeCcTBa MOJIOYHOM
BeTepuHapuu. buotexHoyorus MPOIYKIUNY.
KOPMOBBIX IIPenapaToB.
Tema 8. OCHOBHEIE METOABI CEJIEKIINH. [IpakTudeckas pabota
buorexHosoruu B I'ubpuauzanus. @opmsl oTOOPA. «BpIpammBaem ropox.
pacTeHNueBOACTBE OCHOBHbBIEC HaNPaBJICHUS Kak npoBectu




(10 1)

CEJIEKIINU: YIIy4IlIeHUE
YPOKANHOCTH, YCTOMUUBOCTH K
OMOTUYECKUM U a0MOTHYECKUM
dakTopam.

OCHOBHBIE MOJXO0/IbI CEJIEKIINU 1
OMOTEXHOJIOTHH KYJIbTYPHBIX
pactenuit, [ mbpuanzanms,
oTJaJeHHas THOpuAN3anus,
MCKYCCTBEHHBIA OTOOD, TETEPO3HC,
TpaHcopmarus, MyTareHes,
T€HETUYECKOE PEAAKTUPOBAHUE).
Uctopus cenexunu B Poccun n
MHUpPE, UCTOPUS Pa3BUTHUS
BOKHEUIINX COPTOB KYJIbTYPHBIX
pacTEHUN.

Kaxk uenoBek Moxer
MOAU(PUITUPOBATH PACTEHUS?
['ennas unxxenepus pacrenui: Yro
TaKO€ F'€HETUYECKast NHKCHEPHS
pacteHuid. TpaHCT€HHBIE PACTCHUSI.
Mertoabl nonyuenus. O0pazoBaHue
OIyXOJIEN Y PACTECHHM.
ArpobakrepuanbHas
TpaHchopmanus: Ti-mma3Muabl.
I'enst T-ZIHK. MounekymnsapHo-
T€HETUYECKUE MEXAHNU3MBbI
TpaHchopmanmu. I 'eneTnueckoe
penaktupoBanue. COBpeMEHHBIE
MOAXOJIbI U IOCTHXKEHUS
TE€HETUYECKOT O PETAKTUPOBAHUS
pacTeHUN.

EcTb 11 xu3Hb B IpoOupKe?
buoTtexHoMOTHs KyIbTYpPHBIX
pacTeHu.

CKpEILUBaHUE Y
ropoxay.
[IpakTuueckas paborta
«]'eHOMHBIE HOKHUIIEI
(MoieIMpoOBaHKE
paboOThI CUCTEMBI
CRISP-Cas).
Hccnenosarenbckas
pabora «BeIpamyBanue
pacTeHui B IpOOUpPKE»
(MOHO
BOCIIOJIb30BaThCA
pe3yibTaTaMmu
IpEeAbLIYIIUX
HKCHEPUMEHTOB T10
COCTaBJICHUIO
MUATATEIbHBIX
pacTBOpOB IS
pacTeHuit).

Moayab «MoJjieKkyasipHble 0CHOBBI (PM3HO0JI0THH U (papMakoorum» 9 Kiiacc

(68 yacon)
Tembl OcHOBHOe coiep:xaHue JlesATeILHOCTDH
IKOJbHHKOB
Tema 1. BBenenune. buorennnie anemenTsl: | McciaenoBarenbckas
dusunojornveckasi | opranoresnsl: O, C, N, H. pabota
xumus (20 v) AkTHBHBIE POpMBI KHCTOpOAa, X | «KonmuuecTBeHHas

IIOJIy4YEeHUE, HEUTpanu3anus.
Maxkpo371eMEHTBI: TPOLIEHT

OICHKA COACPIKAaHUA
MHUKPOIJICMCHTOB UJIN




COJIEp>KaHUS B OPTaHU3ME,
BBITIOJTHSIEMas (PyHKITHSA,
COJIep’KaHUE B MPOAYKTAX MUTAHUS.
Ca2+ - cBs3BIBAOIIUE OCIIKH,
JETIOHUPOBAHUE KaJbIIUS,
peryysiiis ypOBHA KaJlbIIUs B
OpraHu3Me: TOPMOHBI IToYeK. Mg —
CTpoeHHE XJIOpoduIa, €ro
AKTHUBALMS COJIHEYHOW YHEPTUECH.
MUKpPOIIEMEHTHI: B KAKHUX
MOJIEKYJIaX COJIepKATCH,
BBITIOJTHSIEMas (yHKITHSA,
COJIep’KaHME B MPOAYKTAX MUTAHUS.
[TocnencTBus nepea03uPOBKU
MHKpO3JIeMeHTaMu. Fe —
yCBaMBAaEMbIC TUIIbI COCTMHEHUN
xenesa. ['emonporennsl,
reMOIMaHuH, HUTOXPOMBI. Cu —
YCBOCHHUE U TPAHCIIOPT ME/IU.
benku, conepxaiiue Meab.
[TaTosnornueckue CUHIAPOMBI
Menke u BunbcoHa, CBsI3aHHEIE C
MeTa00JIU3MOM MEIU.

TOKCHUYHBIC JIEMEHTHI
[Tepuoauyeckoil CUCTEMBI 1JIs
opranu3Ma. Biusinue HemocraTka
MaKpo U MHUKPOIJIEMEHTOB Ha
KUBBIC OPTAHU3MBI.

XKupsl. 3ab0oneBaHus Y€I0BEKA,
CBSI3aHHBIC C HAPYIICHUSIMU
KUPOBOrO0 OOMEHA.
JucomunuaemMun.

VrneBoasl. 3a00eBaHuS YEI0BEKA,
CBSI3aHHBIC C HAPYILICHUSMU
yriIeBoIHOr0 oOMeHa. CaxapHbIi
Ia0eT.

benku. Ctpoenune. 3aboeBaHus
YyeJIoOBeKa, CBA3aHHBIC C
HapyLIeHUIMU OEJIKOBOro 0OMeHa.
Oynkiun 6enkoB. epMeHTHI.
MexanusM aerictBusd. Kimaccel
(bepMEHTATUBHBIX PEAKIIUM.
KodepmenTsr.

BuTtaMuHbl )KUPOpACTBOPUMBIE,
BoJIopacTBOpuMBIE. [IpeBpatienue

BUTAMUHOB B ITHIIEBBIX
MPOIYKTaxX».
[IpakTrueckoe 3aHsTue
«KauecTBeHHBIC
peakiuu Ha
OpraHuyYecKue
MOJEKYIbD.
[IpakTryeckoe 3aHsITHE
«JIeHaTypaIus OCIKOBY»
[IpakTryeckoe 3aHsTHE
«/3ydyeHne akTUBHOCTH
aMHIIa3bD).
[IpakTrueckoe 3aHsTue
«JImanu3 (kierouka
Tpayoe)».




BUTAMUHOB B aKTHUBHbIE (DOPMBI
Ko(hepMEeHTOB. ABUTAMUHO3BI.
OCHOBHBIE TUIBI METAOOTUYECKUX
peakuui. buosneprernueckue
npoueccsl. ['mukonus. Luki
Kpe6ca. Llens nepenoca
31EKTPOHOB. OKUCIIEHUE KUPHBIX
kucnoT. Katabonusm
aMHUHOKUCIOT. [ TIOKOHEOTeHE3.
CuHTe3 YIiieBo/10B, OCJIKOB,
XKuUpoB. MetabouTuyecKue
3a0oneBanus. [IpakTuyeckoe
3aHITHE: «PELICHUE 3a7a4 Ha
SHEPreTUYECKUI OOMEHY

Knetka. Ilonarue memOpaHBI.
Oynkuu MmeMOpaH. Bubl
TpaHCIOPTa B KIIETKY.
MeMOpaHHbIE OPraHOUBI.
3a0oJieBaHNs CBA3AHHBIE C
HapylIeHueM paboTbl MEMOpPaHHBIX
oprasesui, 00Je3HU HAKOTJICHUSI.

TuIbl KOHTAaKTOB MCIKOY KIICTKaMMU.

3Ha4YECHHE MEKKICTOUHOU
KOMMYHUKALMH JUIS 310POBbSI
OpraHu3Mma.

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

Tema 2.
MouJiekyisipHast
ouoJiorust (20 4)

OCHOBHBIE BEXU PAa3BUTHS
MOJICKYJISIPHOM OMOJIOTHH.
HyknenHoBbIE KHCIIOTHL.
OCHOBHbIE IPUHIIUIIBI CTPOCHUS.
Matpuunblie CUHTE3BI. Perumkanms
— OCHOBA KJIETOYHOTO JEIECHUS.
[TpuHUMNBI peTUIMKALIUY.
Myranuu. Yo BbI3bIBACT
u3meHeHus B ctpoennu JIHK.
[IpunHMnBI penapanuu.
TpaHckpumnuus.

I'eneTtnueckuii koa. TpaHcaAus.
Opranu3zaiusi reHoMa BUPYCOB
[IpoTrBOBHpPYCHBIE CPEACTBA,
MEXAaHU3MBbI UX I€UCTBUSI.
Opranuzarusi TeHOMa OaKTepuit

[TpakTrueckas paborta
«Brigenenne JJHK u3
OaHaHay.
[IpakTuueckas padbora
«Mopens JIHK-
opUramm».
[TpakTruueckas paborta
«Onpenenenue
Ka4yecTBa MPENnapaToB
JIHK ¢ momonisro
CHEKTPOPOTOMETPUM»
(Mpy HATUYKUH
000pyI0BaHUA).
[TpakTrueckas paborta
«PennkaTuBHas
MalimHa (urpa-




AnTHbOaKTepUaIbHBIC TPENnapaThl.
Opranuszanusi reHoMa 3yKapuoT
['eHOMHOE penakTUpOBaHHUE.

JEMOHCTpPALIHS )».
[IpakTuueckas pabota
«ITP (Mmonens
aMITuUKaIms Ha
oymare).
[IpakTrnueckas padora
«Cuna mpoMoTOpay.
[IpakTuueckas paborta
«Pemienue 3a71a4 Ha
TeHETHYECKHUI KOMI».
[IpakTuueckas paborta
«DonauHr 6ENKOBY.
Hccnenosarenbckas
pabota
«Pacmipoctpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTepHii».
[Tpaktrueckas padorta
«Pabora B
COBPEMEHHBIX
reHeTHYeCcKuX 0azax
naHHbIX. [IpoBenenue
In silico ananuza

IIOCJIEIOBATEIBHOCTEN
TEHOBY.
Tema 3. [Tonsarue o nexapcrBax. [Ipunuune! | MccnenoBarensckas
dapmakoJiorus MO/IX0/1a K MIOMCKY HOBBIX paboTta «KCnepuMeHTa
(28 u) JIEKAPCTBEHHBIX CPEICTB. 10 ONPEAECTICHUIO

CKpWHMHT ¥ €r0 METOJIBI.

ITytu BBenenus JIC.
dapmMaKkOKWHETHKA JIEKAPCTBEHHBIX
BeliecTB. BecachiBaHue
(abcopbius) nexkapctB. OCHOBHBIE
MEXaHU3MbI BCACHIBAHUSI.
TpaHCHOPT JIEKaPCTBEHHBIX
BemecTB. [ 'eHbl 1 OenKu repBoi
¢da3bl OuoTpanchopmaryu. [lytu
BBIBEJICHUS JICKAPCTB U3
opranu3Ma. DKCKpenus u
sanuMUHAIMS. ['eHbl U OenKu
BTOPOI (pa3bl OMoTpaHchopmaIuu.
®apmakoguHaMuka. [ 1aBHOE 1
mo0oYHOE, pe30pOTHBHOE U
MECTHOE, MPSIMOE, HETIPSAMOE U
pediiekTopHOE NEelicTBHE.

TOKCHYHOCTH BEIIECCTB
Ha apTeMUIUIX.
[TpakTrueckas paborta
«Kapra sxcnpeccun
10(haMHUHOBBIX U
CEPOTOHHUHOBBIX
pELEnTOPOB B MO3Ie
MBIIIEH).
Hccaenosarenbckas
pabota
«lloBeneHuyeckure TeCThl
Ha pbIOKax Danio rario.
Caetno-TeMHas
Kamepay.
HccnenoBarenbckas
pabora
«lloBeneHuyeckure TeCThI




Bubr B3anmMonencTBus JIEKapCTB.
CHHEpru3M U aHTaroHU3M IpH
COBMECTHOM JIEMCTBUH
JIEKapCTBEHHBIX BEILIECTB, UX
Pa3HOBHIHOCTH
TpancMeMOpaHHBIN CUTHAJIMHT.
TUIIBI KJIETOYHBIX PEUEITOPOB.
MeMOpaHHbI€: HOHHBIE KaHAJIbI,
KATUIUTUYECKHUE U COTIPSKEHHBIE C
G-06enkamu; BHyTPUKJIETOYHBIE:
LIUTOIIA3MaTUYECKHE U SIICPHBIC.
MexaHu3MBbl JTUTaHI-pPeLenTOPHOrO
B3auMoiecTBUs. CelneKTUBHOCTD
(M30MpaTenbHOCTD) ACUCTBUS,
CBA3b «XUMHYECKAs CTPYKTypa —
dbapMakosioruyeckas akTHUBHOCTb
BEILIECTBY

PapMaKoJIOrH4eCKON MOIYJISIUN
CHUHAIITUYECKON XOIUHEPTrUYECKON
nepenaun. MosiekyasspHbIN
MEXaHU3M JEHUCTBUS U
dapmakonoruyeckue cBomcTra M-
XOJIMHOOJIOKAaTOPOB,
raHTIM00JI0KaTOPOB U
KypapenogoOHbIX CPEACTB.
®apMaKoJIOrM4eCKast peryJIsius
AKTUBHOCTH aJIpEHEPrUUYECKOTO
cuHarnca. AIpeHOMUMETHKH,
aJpEeHO0JIOKATOPBI,
CUMITATOJIUTHKHU.

MonekynspHas papMakoaorus
AHTUAJNIEPTUYECKUX CPEACTB.
['mcTaMHHOBBIE PELIENITOPHI: THUIIHI,
MOJIEKYJISIpHAsE OpraHU3alIysl.
Crabunmu3atopbl MeMOpaH TYYHBIX
KJIETOK: MOJICKYJISIPHBI MEXaHU3M
JefiCTBUSA, OCOOEHHOCTH
KJIMHUYECKOTO MMPUMEHEHUSI, TOUKH
IIPUIIOKEHUS JEHUCTBUS
WHTUOUTOPOB JIUITHIHBIX
MEIUaTOPOB.

MexaHu3M JIeUCTBUS U
IpUMEHEHUE MPENApPaTOB,
CTUMYJIUPYIOIIUX MPOLIECCHI
UMMYyHHTETa. PapMaKoJIOrnyecKas

Ha prIOkax Danio rario.
OTKpBITOE TIOJIEY.
Uccnenosarenbckas
pabota
«IToBeneHueckmne TeCThI
Ha priOkax Danio rario.
CraitHoe mOBEAECHUEY.
[IpakTuueckas paborta
«BnusaHue agpeHannHa
Ha CEepACYHbBIC
COKpalIEHUs
(mporpaMMHO€E
obecrieueHue)».
[TpakTrueckas padora
«I'ucronornueckue
npenapaTbl UMMYHHOR
CUCTEMBIY.
[IpakTuueckas padborta
«I'ucronornueckue
npenapaTbsl HEPBHON
CUCTEMBI».




XapaKTEPUCTUKA HHTEPIECUKUHOB:
MOJy4€HUE, MEXAHU3M JICVCTBHS,
npuMeHeHue. OCHOBBI
MaToU3HOIOTHN OCTPOHA30BOTO
OTBETa, MEJMAIUS BOCIIAJICHHUSI.
MounekyJISIpHbIA MEXaHU3M
IPOTUBOBOCHAIIUTEIBHOTO
JIEHUCTBUSA
TJIFOKOKOPTHKOCTEPOUIOB,
HECTEPOUIHBIX
IPOTUBOBOCIIAIIUTEIbHBIX CPEJICTB.
[TonsiTre 0 HApKO3€ U HAPKO3HBIX
npenaparax. Kinerounslii u
HEPBHBIM HAPKO3.
®apMaKoJIOru4ecKast
XapaKTEPUCTHUKA OTJIEIBbHBIX TPYIIIT
HApPKO3HBIX CPEJICTB.
ITocaenoBaTeabHOCTD AECHCTBHUA HA
LEHTPAIbHYIO CUCTEMY.
DU3NOIIOrMIECKUI COH; (ha3bl CHA.
Bunp! Hapymennit cHa [lonsitue o
MEIMKAMEHTO3HOM CHE U
CHOTBOPHBIX Ipenaparax
(TUITHOTHUKAX).

MosekynsipHbIE aCHEKThI
Houuienuuu. OnuaTHbie
peUenTOpPhl, X TUIIHI.
OHkedanuHbl ¥ SHAOP(UHBI -
SHJIOTE€HHBIE JIMTAHAbI OMTMATHBIX
pEeLenToOpOB.

AHTUIICUXOTHUYECKOE JICHCTBUE,
BIUSIHUE HA QYHKIIUIO
SKCTPAIMPAMUIHOU CUCTEMBI,
AMOITMOHAIIbHYIO C(hepy, PBOTHBIIM
LIEHTpP, ApTEPHUATILHOE JIaBJIICHHUE,
LEHTP TEPMOPETYJISALINU.
MonekynsipHble MEXaHU3MBI
JIEUCTBUSI HEUPOJIETITUKOB,
BIIMSHUE HA JO0(PaMUHOBBIE,
CEpOTOHUHOBBIE, AIPEHO- U
TUCTAMUHOBBIE PELETITOPHI, UX
JIeHICTBUE Ha KJICTOYHELIE
MeMOpaHbl, Ha JENOHUPOBAHUE
TKaHEBBIX MOHOAMUHOB.
[Torenuuan-3aBUCUMbIE HATPUEBBIE




KaHaJIbl KaK MHUIIIEHU JEHCTBUS
MECTHEIX aHeCTETUKOB. CIIOCOOBI
WHTHOMPOBAHUS MOTEHIINA-
3aBHCHMBIX HATPHEBBIX KaHAIOB
MECTHBIMHM aHECTCTUKAMU.

Moayab «MoJieKkyJsipHble OCHOBBI cejieKnnm» 9 kiacce (68 yacon)

ouoJsiorus (20 u)

HyxkiienHoBBIE KHCITOTHI.
OCHOBHBIE IPUHIINAIIBI CTPOEHUS.
Marpuunslie cuHTe3bl. Perumnkanus
— OCHOBA KJIETOYHOTO JCJICHUS.
[IpyHIMIOBI perTMKaIUN.
Myranyu. YUTo BbI3bIBACT
u3meHeHus B ctpoennu JJHK.
[IprHIMIBI penapanny.
Tpanckpunuus. [ 'eHeTndeckuii
kox. Opranusanus reHoMa BUPYCOB
[IpoTHBOBHUpYCHBIE CPEACTBA,
MEXaHHU3MBI UX IEUCTBUS.
Opranuzanusi reHoMa OakTepuit
AHTHOaKTEepUaIbHbIE MpEnapaThl.
Opranu3zaiusi reHoMa 3yKapuoT
['eHOMHOE penakTUpOBaHHUE.

Temel OcHoBHOE coaepKaHue JeATeIbHOCTD
IIKOJIbHUKOB
Tema 1. OCHOBHBIE BEXU Pa3BUTH [IpakTrnueckas padora
Moaexkyasipaas MOJIEKYJISIPHON OUOJIOTHH. «Bpiaenenune JIHK u3

OaHaHay.
[Tpaktrueckas padorta
«Mopens JIHK-
OpUTaMM.
[IpakTuueckas padbora
«Omnpenenenue
KauyecTBa MpenaparoB
JAHK ¢ nmomonibio
CIEKTPODOTOMETPHUI
(mpy HaTU4YHUH
000pyI0BaHUsA).
[TpakTnueckas padbora
«PenukaTuBHas
MalimHa (urpa-
JEMOHCTpPALIHS )».
[TpakTuueckas pabora
«[IP (Mmonens
aMIuInpuKaIms Ha
Ooymare)».
[Tpaktrueckas padbora
«Cuina npoMoTOpay.
[TpakTuueckas pabora
«Pemienue 3ana4 Ha
TEHETUYECKUU KOJ.
Tpaucisius.
[Tpaktruueckas paborta
«DonauHr OCIKOBY.
HUccaenosatenbckas
pabota
«Pacnpoctpanenue
AHTUOMOTUKOPE3UCTCHT
HBIX OaKTEepUii».
[TpakTrueckas paborta




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

IIOCJIEN0BATEIBLHOCTEN
TE€HOBY.
Tema 2. [Ipenmert reneruku. Kpatkas Ponesas urpa
MogexkyasipHbie WCTOPUS Pa3BUTHUS MIPEJCTABICHUS | «AJLTIETN.
OCHOBBI T€HETHKH 0 HACJIEICTBEHHOCTHU. UccnenoBarenbckuii
(20 v) OT reHa k nNpu3HaKy: Kak poeKT MyTareHHbIe
packpacuth Kota. Uto Takoe (baKkTopBHI.

npu3Hak? [IyTe oT reHa o
npusHaka. MyTaruu. AJuienu.
I'eTepo3uroTsl U TOMO3UTOTHI.
JIOMUHaHTHBIE U PELECCUBHBIE
aJIeIIH.

I'enb1 cTpOAT OpraHu3M.
BxiroueHue u BBIKITIOUEHUE
6onpiioro Habopa reHoB. Kak
KJICTKY TIOHUMAIOT, KaKUe TeHBI
JOJKHBI paboTaTh.

JIuCKpeTHOE HaCIeqOBaHUE
MIPU3HAKOB. 3aKOHBI MeHIens:
OJIMH T€H - OJWH Ipu3HaK. Cxema
CKpelIuBaHus. 3aKOH
eauHo00pa3usi THOPUJIOB MEPBOTO
MOKOJIEHUA. 3aKOH pacUleIIeHUs
IpU3HAaKa BO BTOPOM MOKOJICHUH.
3akoHbl MeHaemns: HECKOJIBKO
T€HOB - HECKOJIbKO MPU3HAKOB.
JuruOpugHoe CKpeluBaHue.
HeszaBucumoe pacxoxaeHue
xpomocoM. ClienieHHoe
HaCJIEJOBaHHUE.

B3anMopelicTBue T€HOB.
AJNENBHOE U HEAJUIEIIBHOE.
Onpenenenue noja. I[logoBbie
XpoMOCOMBI. CaMIIbl U CAMKH.
Brusiare gakTtopoB okpyKaroIiei
cpeapl. XpOMOCOMHOE
onpeznenenue noia. [lomossie
xpoMocoMmsbl. [IpoGrema
JOTIOJIHUTENIBHOU X-XPOMOCOMBI Y
KEHIIMH. TpeX1BeTHbIE KOIIKH.

Ponesas urpa «Cynp0a
KJIETKW». [ eHbI-
MEePEKITI0YATENH.
[IpakTrueckoe 3a7anue
«AJTOPUTMBI JJ151
KJIETOK.
[IpakTrueckoe 3a7anue
«EnuHooOpasue
MIEPBOTO MTOKOJICHUSD.
[IpakTueckoe 3axanue
«Pacmermienue Bo
BTOPOM IOKOJICHUW.
HUccnenoBaTenbCKu
MPOEKT «3aKoHbI I
Menpens B
AKCIIEPUMEHTE.
[IpakTrueckoe 3aganune
«Pemerka I[lenneray.
[IpakTrueckoe 3a7anue
«Hacnenosanue,
CLICIIJICHHOE C MOJIOMY.
[IpakTrueckoe 3aHsTue
«B3aumonencrBus
reHOB (MOJECIHPOBAHUE
CHUHTE3a U TPaHCIOpTa
IIUTMEHTA B KJIETKY )».




Tema 3.
MoaexkyasipHbie
OCHOBBI CeJICKIUU
(28 v)

I'eHbl B monynsIusix: BEJIUKOE
paBHoBecue. [lomymsnusa. YacTorsl
BCTPEUAEMOCTH MPU3HAKA U
ajuteni. Y paBHeHue Xapau-
Baitn6epra. [lomymnsiiun
MEHSIIOTCS: YHCIEHHOCTb,
MUTpaLMs U BBIOOp cympyra.
@aKTOpbI, KOTOPHIE BEIBOJSAT
NOMYJIALUIO U3 PaBHOBECUS Xapau-
Baiin6epra. UuciaeHHocTh
nonyJyianuu. Ponesas urpa
«3ddekt ocHoBarens». perid
reHoB. Myranuu. Heciyuaiinoe
ckpenuBanue. M3onsamusi.
[Tonmynsuyun MEHAIOTCS:
€CTECTBEHHBIN 0TOOp. MexaHu3m
JNEeNUCTBUSI €CTECTBEHHOTO 0TOOpA.
JBrxymuid otoop.
MoaudukaroHHast
U3MEHYUBOCTh. CTaTUCTUYECKHUE
0COOEHHOCTH MOU(DUKAITMOHHON
u3MeHunuBoctu. Hacnenoanue
KOJIMYECTBEHHBIX MTPU3HAKOB.
KonnuecTBeHHbIE TPU3HAKMU.
CpenoBas U3BMEHYNBOCTh
npusHaka. Koapdpuuument
HAaCJIEyeMOCTH Tpu3Haka. OTBeT
Ha 0TOOp. [louck reHos
KOJIMYECTBEHHBIX MTPU3HAKOB.
OIHOHYKIICOTUHBIC BAPUAHTHI
reroB. JIHK-uun. ITonHoreHOMHBIM
AHAJIN3 aCCOLMALINM.

«OMBD) HaJl TEHOMOM.
[Toctrenomuas spa. OOpaTHas
reHeTuka. «OMUKCHBIE»
uccienosanus. [Iporeom,
MeTabosom. JloMecTrKanus u
[EHTPBI TCHETUYECKOTO
pazHooOpa3zus. [loucku pacTenuii ¢
«XOPOIIMMUY» MPU3HAKAMHU IS
yesoBeKa. LleHTpel reHeTnyeckoro
pazHooOpasus. Hukonaii IBanoBu4
Basuios. Cenexkuus.
KomOunarnnonHast u ruOpuHast
cesiekius. [ 'eTeposuc.

[IpakTueckoe 3ananue
«YacToTn! anienew,
T€HOTHUIIOB U
(EeHOTHUIIOBY.
HccnenoBarenbckuil
MPOEKT «AHAIN3
FeHETUYECKOMN
CTPYKTYPbI IOMYJISIITUN
(Ha OCHOBE 3aKOHA
Xapau-Baiinbepra)y.
Ponesas urpa «3¢dekt
OyTBUTIOYHOIO
TOPJIBILIIKAY.

PosnieBas nrpa
«EcTecTBEeHHBIN
0TOOD».
HccnenoBarensckue
paboThI
«MoaubukanmoHHas
M3MEHYUBOCTh
pacTeHHi B Ipeenax
Balllero MecTa
JKUTEIIbCTBA.
[IpakTHueckoe 3agaHue
«ATPOHOMBD.
[IpakTHueckoe 3agaHue
«'oMonornueckue
psIABI HACJIEACTBEHHOM
W3MEHUYHUBOCTH.




CoXpaHHUTh U U3YyYUTH TCHBI, YTOOBI
MeHATh Oynaymiee. Kak nmpaBuiibHO
XxpaHuTh renbl. Komtekun
TEHETUYECKUX PECYPCOB PACTECHUIA.
[IpakTukym u/unu
HCCIIEIOBATEIbCKUM TPOCKT:
MeTob1 KyJIbTUBUPOBAHHUS 1n Vitro
JJ1s1 COXPAHEHUSI TEHETUYECKUX
PECYpPCOB paCTEHUM U JJ1s1
YCKOPEHHOM CEJICKIIUU
['eHeTHUeCKME LIEHTPHI B HAIIEH
cTpane. [ 1e 3aHnMaroTCA
TEHETUKOW U TEHOMUKOW JJISI HYK]T
CEIBCKOT'0 XO3SMCTBA.




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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