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COJEPXAHUE

IMosicHuTEILHAS 3aIMCKA

AXTYyaJIbHOCTh M HA3HAYEHHUE NPOrPaMMBbI

BapuanTs! peanuzaruu nmporpaMMbl U (GOPMBI IPOBEICHUS 3aHATHI
B3auMocBsi3b ¢ mporpaMMoil BOCIIUTaHUS

Ocob6enHocTy paboOThI TIeJarora Mo nporpaMmme

Coaepsxkanue Kypca BHEYPOUYHOMH /1esITeIbHOCTH

Monynb «Kak >KMBOTHBIE M paCTeHHUS PUCTIOCAOINBAIOTCS» (IBOJIIOIIMOHHAS 3KOJIOTHS)
5-6 xnaccel (34 yaca)

Mopnynes «OCHOBBI pacTeHHEBOICTBa» 7-8 Kiacchl (17 yacoB)

Monaynb «buotexnonorun» 7-8 kinaccsl (17 yacoB)

Monynb «MosekysipHble OCHOBBI (PU3HOIOTHH U (hapMaKoJIoTumn» 9 Kiacc

Monynb «MoseKyisspHble OCHOBBI CEIEKIUN» 9 Ki1acc

ITpenmMeTHBIE pe3ybTaThl

TemaTHuyeckoe IUIAHUPOBAHUE
Monyns «Kak )KUBOTHBIE U pACTEHUS IPUCTIOCAOTMBAIOTCS) (IBOJIOIMOHHAS YKOJIOTHS )



Ilnanupyembie pe3yJibTaThl 0CBOEHHS KYPCa BHEYPOUHO 1eITeIbLHOCTH
JIMYHOCTHBIE PE3yIbTATHI

MeranpeaMeTHbIC pe3yIbTaThI

6 knacc (34 gaca)

Monaynb «OCHOBBI pacTeHUEBOACTBa» 7-8 kiacchl (17 4acoB)

Monynb «buotexnosorun» 7-8 knaccol (17 yacoB)



HOACHUTEJBHASA 3AIINCKA

AKTyaJlbHOCTh W Ha3HayeHHe mnporpammbl. [Iporpamma paspaborana B
COOTBETCTBUM C TpeOoBaHusaMHu DenepanibHOr0 rocyaapCTBEHHOIO 00pa30BaTENIbHOIO
CTaHJapTa OCHOBHOTO o0OIero oO0pa3oBaHMs, OPUEHTUPOBaHA Ha oOecredYeHue
WHIUBUIYAIbHBIX MOTPEOHOCTEH OO0ydYaloImUXCcs M HampaBiieHa Ha JOCTHXKEHHE
IUTAHUPYEMBIX Pe3ylbTaTOB OCBOCHHUS MPOTrpaMMbl OCHOBHOTO OOIEro 0oO0pa3oBaHUs C
y4eToM BBIOOpa yYaCTHUKAMHU OOpa30BaTEIbHBIX OTHOIIEHUN KypCOB BHEYPOUYHOMU
JESATEIbHOCTH. DTO MO3BOJISIET 00€CIIEYUTh €IMHCTBO 00s13aTeNbHbBIX TpeboBanuit @I'OC
BO BCEM IMPOCTPAHCTBE IIKOJHHOIO OOpa30BaHUS: HE TOJIBKO HA YpOKE, HO M 3a €ro
MIpEACIIAMH.

AKTyallbHOCTh ~ peaju3allud  JaHHOW  TporpaMMbl  OOYCJIOBJIEHa  caMOM
0COOCHHOCTBIO MMPOEKTHO-UCCIEA0BATEIBCKON NEATEIbHOCTH. JTa ACSITEIbHOCTD JICKHUT
B OCHOBE MTO3HABATEJIBHOIO HHTEpeca peOeHKa, SBISETCS 3aJJ0TOM YMEHUS TUIaHUPOBATh
Jr00bIe IEHCTBUS U BAXKHBIM YCIIOBHEM YCIIEUTHON peanu3aiuu uaen. Jlroosie usmeHeHusI
COBPEMEHHOr0 0O0IlecTBa CBSI3aHbl C NPOEKTaMU M HUCCIEAOBAHMSIMU — B Hayke,
TBOpUYECTBE, OU3HECE, OOUIECTBEHHOMN XU3HU. [103TOMY Ba)KHBIM 3JIEMEHTOM Pa3BUTHS
JUYHOCTU OO0yyaromerocs: sABisercss (OPMUPOBAHME OCHOBHBIX HABBIKOB MPOEKTHO-
U CCJIEI0BATENBCKON NEATEIbHOCTH.

[TporpamMmoii mpeaycMoTpeHO (OPMUPOBAHHE COBPEMEHHOTO TEOPETHUECKOTO
YpOBHS 3HAHMUW, a TaKXKe M TPAKTHUYECKOTO OIbITa paboThl C J1abopaTOPHBIM
0o0Opy/I0BaHUEM, OBJaJICHUE MpPUEMaMHU HCCIEI0BATEIbCKON AESATENIbHOCTH. MeToabl
OpraHu3alMi  00pa30BaTENbHOW W HAYYHO-UCCIENOBATEIbCKOW  JAESATEIBHOCTU
npeaycMaTpuBaloT (HOpMUPOBAHHE Yy OOYYaIOIIMXCA HECTAaHAAPTHOIO TBOPUYECKOIrO
MBIILJIEHUS, CBOOOIbI CAMOBBIPAKEHUS M MHAUBUAYAJTbHOCTH CYKICHUMH.

Jnis monHOro ydera mHOTPeOHOCTEM yuamuxcs B MPOTpaMMeE HCIOJIb3YeTCs
I depeHIIMPOBaHHBIA  MMOAXO0M, 4YTO CTUMYJIHMPYET YYallerocs K YBEIUYEHHUIO
HOTPEOHOCTH B MHIMBUYaJIbHOM, MHTEIIEKTYalIbHOM U MMO3HABATEIbHON AESITEbHOCTU
U Pa3BUTHUIO HAYYHO-UCCIIE0BATENbCKUX HABbIKOB. [IporpaMma craneT BocTpeOoBaHHOM
B IEpBYIO Ouepelb IIKOJbHUKAMHU, KOTOpPblE HMEIOT CTOMKHA HMHTEpeC H
COOTBETCTBYIOIIYIO MOTHUBALIMIO K U3YUYEHUIO MMPEAMETOB €CTECTBEHHO-HAYYHOTO IUKJIA,
€CTECTBEHHBIM HayKaM U TE€XHOJIOTHUSIM.

B moapocTkoBOM BO3pacTe ydampecs MposBISIIOT CBOK 3aUHTEPECOBAHHOCTh B TOM
WIM WHOM 00JIacT 3HaHWW, HAYYHOM HAINpaBIEHUU WIK TpodhecCuoHaATHLHOM
AesTeNbHOCTH. TakuM 00pa3oM NPOUCXOAUT (OpMHpPOBAHHE [1O3HABATEIBLHOW U
npo(heCCUOHATBHON COCTaBISAIOLIEH JTUYHOCTH, IOMOTAaeT yyalleMycsi B ONpPEeeIeHUN
OyIyIlIero *U3HEHHOTO yTH U B TPO(PECCUOHATIEHOM BBIOOpPE MOCIIE OKOHYAHUS IIKOJIBI.
[TogoOHOTO po/ia 3aMHTEPECOBAHHOCTDh CTUMYJIMPYET MOCTOSTHHOE JKEJIaHUE IIKOJbHUKA
K TO3HAHUIO HOBOT'O, PACIIMPEHUIO M YIIIyOJEHUI0 COOTBETCTBYIOLIMX 3HAHUW, U



MOJIyYCHUIO HOBBIX B TOM YHCJI€ NPAKTUYECKUX HABBIKOB, a TaKXE MOTHBUPYET
ydaierocsi Ha npoGOpUEHTALIHIO.

[IporpamMa HareneHa Ha TIOMOIIb PEOECHKY B OCBOCHHHM OCHOB OpPraHU3AINH U
OCYUIECTBJIEHUSI COOCTBEHHON MPOEKTHO-UCCIIEI0BATENHCKON ACITENBHOCTH, a TAKXKE B
NpUOOpETEHUH  HEOoOXOAMMOro OmbiTa 1 paboThl  HAJA  HUHIWBHUIYaTbHBIM
MCCJIEIOBAaHUEM WM NMPOeKTOM. [IporpaMma moMOXKeT IIKOJIBHUKY B O0Jee TiTyOOKoM
M3YUYEHUHU MHTEpPECYIOlIEl ero 00JacTu €CTECTBEHHBIX HAyK, a TaKXKe B MPUOOPETEHUU
BKHBIX COIMAIBHBIX HABBIKOB, HEOOXOMMMBIX ISl MPOJYKTHUBHOW COIMAIM3AIUN U
(hopMHUpOBaHUS TPAKIAHCKON TTO3UIIAHN:

| HaBBIKA CAMOCTOSTENBHOTO pEIICHUS] aKTyaJlbHBIX MCCIIEIOBATEIBCKAX WM
MPaKTUYECKUX 3a7a4, BKIIOYAIOMIETO B ce€0s yMEHUE BHJACTh W aHAIM3UPOBATH
npoOiemMbl, HYXXJAIOIIMECs B PEIICHUH, YyMEHUE JIeTaJbHO MpopadaThiBaTh M
peann30BbIBaTh CIIOCOOBI PaOOTHI C HUMH, YMEHUE TJIaHUPOBATH COOCTBEHHYIO paboTy U
CaMOCTOSITENIbHO KOHTPOJIMPOBATH CBOE MPOJIBHIKEHHE K JKEJIAEMOMY pe3yJIbTaTy;

| HaBbIka reHepupoBaHusi U OPOpMIICHUSI COOCTBEHHBIX HJEH, OOJeueHUs UX B
yAO0OHYIO /TS pactipocTpaneHus Gopmy;

- HaBbIKA YBOKUTEIHLHOTO OTHOIICHUS K Uy>KHM B3TJISIaM U UAESIM, OPOPMIICHHBIM

B paboTax Jpyrux JOJIEH, IPYTrUX aBTOPOB — BIAQACIBIEB HWHTEIUIEKTYaIbHOM
COOCTBEHHOCTH;

| HaBbIka nyOJUYHOTO  BBICTYIUIGHHUS — Tiepen  OOJbIIOW — ayJUTOpPUEH,
apryMEHTUPOBAHUS U OTCTaWBaHUS CBOEM TOYKM 3pEHHUS, OTBETOB HA BOIPOCHI
CBEPCTHUKOB M B3POCIIbIX, YOSKICHUS APYTHX B CBOEH MpaBOTE, MPOABMKEHHSI CBOUX
UaeH;

| HaBbIka paboThl CO CIEUUATU3UPOBAHHBIMU KOMITBIOTEPHBIMU MPOTrpaMMaMH,
7a00paTOPHEIM  O0OPYJOBAaHUEM, TEXHHUYECKHUMH YCTPOMCTBAMHU, OHOIMOTEUYHBIMU
dboHZAMU W WHBIMH pecypcamH, C KOTOPHIMA MOKET OBITh CBSI3aHA IPOEKTHO-
MCCJIEIOBATENbCKAs ICSITEIIBHOCTD IITKOJIHbHUKA.

Kpome Toro, pabora MmKOJIBHUKA HAA TPOEKTOM WM HCCIEJOBAaHUEM OyaeT
CIIOCOOCTBOBATH U PA3BUTHIO €T0 aJICKBATHOM CaMOOLICHKH.

BapuanTtsl peanuzanuu nporpaMmmsl U GopmMbl IPOBEICHUSA 3aHATHH.

JlanHass mporpamMma paccyuTaHa Ha paboOTy CO INKOJbHUKaMH 5-9 Kitaccos.
[lenarory BaskHee aKIIEHTUPOBAThH CBOC BHUMAaHHE HE CTOJBKO Ha Ka4eCTBE pe3ysbTaTa
MIPOEKTA WJIM UCCIIEIOBAHMSI, CKOJIBKO HA TOM, YTOOBI YUAIIHICS MOJIydasl 3HAaHUS B TOM
YHCJIC U YePE3 BBHIOJTHCHUE MPAKTUIECKOTO 3a/IaHus, JIETall BBIBOABI U YMO3AKITFOUCHHUS
Ha OCHOBAaHMM CBOETO WCCIIEOBAHUS, YYWJICS CpPaBHUBATh €ro pe3ysbTaThbl C
TEOPETHUYECKUM MaTepUAJIOM U UCCIEAOBAaHUSMU APYTHUX IKOJIbHUKOB. TakuMm oOpazom,
IITKOJTBHUK OCBOUT OCHOBBI ITPOCKTHO-UCCIIEA0OBATEIIBCKON AEATEIHPHOCTH M TPHOOPETET
HaBBIK KPUTHYECKOTO OTHOIICHHSI K MaTepHAITY.



[Iporpamma pa3buTa Ha MOIYJIH, KOTOPbIE MOTYT OBITh HCIIOJIL30BaHBI JIHOO
YaCTUYHO, JMOO moidHOCThIO. Tak wmomynb «Kak KUBOTHBIE W  pacTeHHS
MPUCTIOCA0TUBAIOTCS (IBOJIIOIMOHHAS KOJIOTHSI) TIPEANOaraeTcs sl U3y4eHus B 5
unmu 6 kinacce B TedyeHue oaHoro roaa (34 waca B rox). Moaymn «OCHOBBI
pacTteHueBoACTBa» M «buoTtexHonorus» paccuutaHbl Ha 68 YacoB M MOTYT OBbITh
peanu3oBaHbl B TeUeHUH 2-X JieT (1mo 34 Jaca B roj1) Wiv B TeueHuH 1 roaa (68 yacoB B
rog). Bo BTopoM ciaydae BO3MOXHO NpoxokacHue ob6oux Moxayser («OCHOBBI
pacTeHneBoACTBa» B 7 uiu 8 kiacce, «buorexHnonorun» B 7 Ui 8 kiacce). AHaJIOTHYHO
Moayu «MoJeKyJsipHble OCHOBBI (PU3HOIOTHU U (papMakoorum» U «MOJEKYyISpHbIC
OCHOBBI CEJIEKIIMM» PACCUYUTAHBI Ha 68 4acOB U MOTYT OBbITh peaIn30BaHbl B TEUCHUU 2-
x set (o 34 Jaca B roa) wid B TeueHuu 1 roxa (68 dacos B ron). Bo BTopom ciyuae
BO3MOXXHO TIPOXOXkAeHUE 00oux mopayJieh («MoJjekyJspHble OCHOBBI CEJICKIIMW» B 8
Kiacce, « MoJeKyJsspHble OCHOBBI (PU3HOJIOTHH U (hapMaKoJIOTuu» B 9 Kjacce).

MoXHO pPEeKOMEHIIOBaTh HCIOJh30BaTh Moaynu «Kak >KMBOTHBIE W pacTeHUS
npucnocabmuBaTCs», «OCHOBBI  PACTEHUEBOJICTBA», «MOJIEKYISAPHBIE OCHOBBI
CEJICKITMM» B Ka4e€CTBE HEMPEPHIBHOTO 00pazoBarenbHOro nukia (5-9 kmacc mo 1 gacy B
HEJICNI0) JUIsl KJIACCOB arpoOMOTEXHOJIOTHYEeCKO HarpaBiaeHHocTH. Monymu «Kak
KUBOTHBIC U PACTCHUS MpHUcCIocadauBaroTcs», «buorexnomorun» u «MoJekyJspHbIe
OCHOBBI (pM3HOJIOTHHU U (HapMAKOJIOTUN» B KAa4€CTBE HEMPEPHIBHOIO 00Pa30BATEIHLHOTO
nukia (5-9 kmacc mo 1 vacy B Heaento) Il KJIacCOB OMOTEXHOJIOTHYECKOTO WU
MEUITMHCKOTO HAMPaBICHUH.

B3aumocBsa3b ¢ nporpammoil Bocnutanusi. [IporpamMma kKypca BHEYpOUYHOU
JeSTEeNBbHOCTH pa3paboTaHa € Y4YETOM PEKOMEHJAIMK MPUMEPHON MpOorpamMmbl
BOCITUTAHUS, YYUTHIBACT IICUXOJIOTO-TIEIATOTUYECKIE OCOOEHHOCTH JaHHBIX BO3PACTHBIX
KaTeropuid. ITO MO3BOJSIET HA MPAKTUKE COCTUHUTH OOYUYAIOIIYI0 U BOCIUTATEIHHYIO
JeATENIbHOCTh Ie/larora, OpUeHTUPOBATh €€ HE TOJIbKO Ha MHTEJJIEKTYaJIbHOE, HO U Ha
HPABCTBEHHOE, COIIMAILHOE Pa3BUTHE peOCHKA. DTO MPOSBISETCS:

1 IPUOPUTETE JUYHOCTHBIX PE3yJbTAaTOB PEANM3aLUU IIPOTPaMMbl BHEYPOUHOM
JEATEIbHOCTH, HAIIEIINX CBOE OTPAXKEHUE U KOHKPETU3ALMIO B IPUMEPHON IIPOrpaMMe
BOCIIUTAHHS,

| B BO3MONKHOCTH KOMMIEKTOBAHMS PA3HOBO3PACTHBIX TPYII JJIsI OPTraHU3aLHAH
npo(OPUEHTAIMOHHON  JIEATENBHOCTH UIKOJIBHUKOB, BOCIUTATEIbHOE 3HAUYCHUE
KOTOPBIX OTMEYAETCs B IPUMEPHOM IIPOrpaMMe BOCIIUTAHMUS;

| B UHTEPAaKTUBHBIX (opMax 3aHATUI JJI1 IIKOJIBHUKOB, OOECIEUMBAONIUX
OOJIBIIYI0O KX BOBJIEYEHHOCTh B COBMECTHYI C IM€JaroroM " JApyI'MMH JI€TbMU
JESTENIbHOCTh M BOBMOKHOCTh 00pa30BaHMs HA €€ OCHOBE JAETCKO-B3POCIIBIX OOIHOCTEM,
KJIIFOYEBOE 3HAYEHUE KOTOPBIX JUIA BOCHMTAaHHS IOJYEPKHUBACTCA IPUMEPHOU
IIPOTPaMMOU BOCIIUTAHUS.



Oco0enHocT padoThI yuYnTe s M0 MpOorpamMme. 3ajgadya y4uTesasl COCTOUT B TOM,
9TOOBl CONMPOBOXKIATh IMpouecc MNpo(hecCHOHATFHON OpUEHTAlMU  IIKOJIbHHKA,
packpbiBas MOTEHIUAN KaXKIOTO 4Yepe3 BOBJICUEHHE B MHOTOOOPa3HYIO JIEATEIbHOCTD,
OpraHM30BaHHYIO B pa3HbIX Gopmax. [Ipu 3ToM pe3ynbraToM paboThl yUUTENS B IEPBYIO
ouepelb SBISETCA JIMYHOCTHOE Pa3BUTHE ydallerocs. JIMYHOCTHBIX pe3yJIbTaToOB
YUUTEIb MOXET JIOCTHYb, YBJIEKAas YYEHHMKAa COBMECTHOM M MHTEPECHOH UM OOOMM
NEATEIIbHOCTBIO,  YCTaHABJIMBAas ~ BO  BpeMs  3aHATUH  J10OpOKEIATENbHYIO,
MOJJIEP>KUBAIOIIYI0 aTMOC(hEpY, HACKIIIAs! 3aHATHS LIEHHOCTHBIM COJEPKAHUEM.

IIpumepHas cxema npoBEICHUS 3aHATHUH 110 IpOrpamMme:

1. OObsAcCHEHUE TEOPETUYECKOT0 MaTepHaa o TeMe.

2. IloaroroBka K SKCIEPUMEHTAIBHOMY 3aHATHIO, OOCYXKJIE€HHE OOBEKTOB ISt
IIPaKTUYECKOTO 3AHSITHS.

3. IIpoBeneHne NPAKTUYECKOTO 3aHATUSA — OCHOBHAS 3a/1a4a OCBOCHHUE METOI0JIOTUU
JAHHOTO 3KCIIEPUMEHTA.

4. [lo OKOHYaHWM TPEMJIOXKHUTH MAETSIM, KOTOpPbIE 3aUHTEPECOBAIUCH JTAHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €r0 B UCCIIENOBATEIbCKUN MPOEKT. Jig 3TOro HeoOXoAuMO
o0CynuTh OOBEKTBI, KOTOpbIE YYEHHUK OYyIeT HCClen0oBaTb, COCTaBUTh IUIAH
IKCIIEPUMEHTA.

5. IloMOYb yYEHUKY POAHAIIU3UPOBATH PE3YJIBTATHI SKCIIEPUMEHTA.

OueHuTh pe3ysbTaThl MPOEKTHO-UCCIEA0BATENbCKONW JEATEIbHOCTH IKOJIbHUKOB
MOKHO B TMIpollecCe€ 3allluThl MMM CBOMX pabOT B paMKax MIKOJBbHON Hay4yHO-
MPaKTUYECKON KOH(EPEHIINUH.



COJIEP)KAHUE KYPCA BHEYPOUHOMH JESATEJIbHOCTHU

Moayab «Kak )KUBOTHBIE€ M PACTEHUS MPUCIOCAOTUBAIOTCH» (IBOJTIOIMOHHAS
IK0JI0THA) 5-6 KiIacchl (34 yaca)

1. Mpbwt uccnedyem rcuswie 00vekmul (6 yacos)

CBolCTBa M CTPOCHHME XUBBIX OPraHU3MOB (CTpoeHHE KIeTKH). Bua, ocobp —
OpraHu3M Kak equHasi cuctema. Apantanuu (npucrnocooOnenus). [lonstue romeocrasa
’KHUBOro opranuzMa. CriocoObl €ro noaepKaHus.

[lonstne BapuwatmBHOCTH Tpu3Haka. lcciemoBarenbckue paboTel «Bce mm
(cuHuUIIBI, O€NKU, Oepe3bl U T.1.) oauHaKoBbIe? DOTOKBECTY.

Orpanuuenus Mopgosorndeckux u (Qusnongornyeckux anpanrtanuil. [louemy
OpraHU3Mbl HE CTaHOBSTCS OECKOHEYHO OOJbIIMMH, MAaJCHbKUMHU, BCESIHBIM.
[TpakTnueckast pabora «CocTaBisieM KHUTY PEKOPJIOB PACTEHUN U KUBOTHBIX HAILIErO
Kpash».

2. Bauanue okpyycaroueil cpeovt Ha dcugvle opzanuzmol (12 uacos)

dakTopbl OKpy:Katouiei cpeabl (a0MOTHUECKUE, OMOTHYECKHE, aHTPOIOTCHHbIE).
[Tpumepsr  aOumoTuueckux (aKTOPOB, OKa3bIBAIOUIMX OCHOBHOE BJIHMSHHE Ha
KU3ZHENIEATEIbHOCTh  JKMBBIX  OpPraHW3MOB:  TEeMIepaTypa, CBET, BIIAKHOCTb.
[Ipaktuueckoe 3ansitue «l{Betr u Termio» (KyOMKHU JbJa B3BECUTH, MOJOXKUTH B YAIIKH
[lerpu Ha pazHOLBeTHYIO Oymary, yepe3 30 MUHYT B3BECHUTh 3aHOBO — KTO ObICTpee
pactasin). [IpakTrueckoe 3ansaTre «YTO pacTBOpseTcs B BOJAE» (IKCHEPUMEHT « KHIKUI
nom»). [Ipaktuueckoe 3anstue «Auddysus BemectB B Boae (pacTBOpbl)», «JIBuxkenue
pacTBOpoB o LBETKY». I[IpakTnueckoe 3ansthe «Jlem muaBaer B Bozae (aicOeprw,
3aMep3aHue BoA0EMOB)». [IpakTuyeckoe 3ansaTue «Jleq npu 3aMep3aHuy pacIupsieTCs»
(pa3pyuienue kamHs (TOYBoOOpa3oBaHueE), 3aMep3aHUE KIETOK).

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPHUCHOCOOJICHHS]  JKUBBIX  OPraHU3MOB K
abuotndeckum (axropam. [IpucnocoOiaeHrss K OCHOBHBIM aOMOTUYECKUM (haKTOpam:
TeMIepaTrypa, BIAKHOCTh M cBeT. llpaktuueckoe 3ausitue «llly6a» (kyOuku mbaa
3aBEpPHYTh B pa3HbIi MaTepua, B3BecUuTh). [Ipaktuueckoe 3anstue « [ IurMmeHThn (MOKHO
pa3zenuTh Ha BaTMaHe Kpacutenu u3 (rmomacrepos». Ilpakruueckoe 3anstue «Kak
YKUBOTHBIEC IJIABAIOT B BO/IE» (DKCIEPUMEHT C MTUIIETKOM ).

UccnenoBarenbckue paboThl «BiusHue cBeTa (Termia, BIaXHOCTH, COCTaBa MOYBHI)
Ha pacTeHHs B ECTECTBEHHBIX WJIM MCKYCCTBEHHBIX YCIOBHUAX» (Ha JOCTYIHOM
MaTepuale).

3. Bzaumooeiicmeus rcuesvix opecanuzmos (4 uaca)

buotnueckue (dakTopsI. 3aKOHOMEPHOCTH pa3BUTHUSA MEKBHI0BBIX
B3auMOOTHOIIEHU. Ko3Bomouust (XMIIHUK-KEPTBA; MApa3uT-XO035MH) OBOJOLUS
cTpareruil oOsiBanus nuuy. ConuanbHOCTh. Bunbl-Bcenenupl. [lepeuens pactenmii-
Bpenuteneir. MccnenoBarensckas pabota «HaGmioneHnusi 3a B3aMMOOTHOLICHHUSIMH



KUBOTHBIX MPU JOOBIBAHUY MUY (KOPMYIIKH JJIS TITHII, JIJIS1 TOPOJCKUX WITH CEITbCKUX
KUBOTHBIX). Beb-xamepwi». HccnenoBarenbckass paborta «PacmpocTpaHeHue BUIOB-
CHUHAHTPOIIOB B HAILIEH MECTHOCTH.

4. Yenosex 6 ycuznu pacmenuit u ycueomuuvix? (6 uacos)

Antponorennsie gaktopsl. [IpaBna nu, 4To NepBOOBITHBIE JIOIU KUIJIA B TAPMOHUU
¢ npupoaoi. OAOMaIIHUBAHUE U MPUPYUYEHUE KUBOTHBIX U PACTEHUN. 3a4€M CHacaTh
BBIMHUPAIOIINE BUJbI, KaK 3TO nenarb. KylbTypHbIE pacTeHUs U HUX JUKUE NPEAKU.
[ToueMy BaskHO MX COXpaHsATh. PasHOOOpa3ue KyJIbTypHBIX PACTEHUH M MX 3HAYCHHE B
KU3HU yenoBeka. KpacHas kaura Baiiei tepputopuu. Ocobo oxpaHsiemMble TEPPUTOPHH,
3anoBegHUKU Poccum u wmupa. Ilpaktuueckas pabota «Pa3zHooOpasue KylbTypHBIX
PACTEHHMI1 B BaIlIEM PETUOHEY.

UccnenoBarenbckas padota «BiusHue aHTpomoOreHHbIX (DaKTOPOB HAa Pa3BUTHE
pacTeHul B TOpPOJIe/HACETIEHHOM ITyHKTE.

Okckypcusi/mpaktuueckas pabora «OOIIT B Bamem pernoHe — YHHUKaIbHBIC
OOBEKTHI IPUPOIBD».

5. Jxonozuueckue nuwiu (6 uacoes)

buocdepa — onHa u3 BaxkHeHIUx o0osiouek 3eMiid. UTO Takoe «IKOJIOTHYECKUE
HUIIM» U Kak OHU Qopmupytorcsa? dopmupoBaHue 3HaHHA MO OHOPa3HOOOPA3HIO
KU3HEHHBIX  (OpM,  MOBEIEHUYECKHX  NPUCHOCOOJICHUH,  MOAU(PHUKALMOHHAS
M3MEHYMBOCTH (Ha 6a30BOM ypoBHE). PacturenbHbie cooOiecTBa u ux Tunbl. Pazputue
Y CMEHBI paCTUTEIBHBIX COOOIIECTB.

HccnenoBarenbckue paboThl «IKOJOTUYECKHE HMIIKA BOKPYTr TeOs — ONHMCAHHE
(dakTopoB OKpykarome cpeaws». McciemnoBatenbckue padoThl «DeHosIornyecKkue
HaOJIIOICHUAY .

Mopyab «OcHOBBI pacTeHHeBOACTBa» 7-8 ki1accsl (17 4acoB)
1. Beeoenue ¢ pacmenueeoocmeo

Uro-Takoe pacTEeHUEBOACTBO: OCHOBHBIE (DaKTOPhl BBIPALIMBAHUS PACTCHUM.
HcTopus pazButus arpoxuMudeckux 3HaHui (padbotsl M.B. Jlomonocoga, 10O. JIubuxa,
Bbyccenro, B.B. [JokyuaeBa, K.A. Tumupszena, II.A. KocteiueBa, [{.H. [IpsuumnrukoBa
u ap.). [Ipaktuaeckas pabora «bouka JInbuxay.

2. Azpomexnuueckuii IKCnepumenm

[IpaBuna MOCTAaHOBKU arpo3’kKcrnepuMeHToB. IlocTaHOBKa 3KCHIEPUMEHTOB C
pacteHusiMU. BbIOOp TEMbI, cOCTaBIE€HUE TUIOTE3bl, LENH U 3a/a4 IKCIEPUMEHTa IO
BBIPAILIMBAHUIO PACTEeHUl B KOHTpojaupyemon cpene. KoHTposu, mNOBTOPHOCTH,
npoBeneHue dKcrnepuMmeHTta. [lnanupoBanue skcnepumenTta. OIlleHKa pPe3yJbTaTOB
skcniepuMenTa. MccnenoBarenbckas pabora «DakTopbl, BIUSIOIME HA MpOpacTaHue
CeMsIH (POCT IPOPOCTKOB)».

OcBoeHne TEXHOJIOTUHU KPYIJIOrOJIMYHOTO BHIPAIIMBAHUS CAATOB U MUKPO3€EJIEHU



B KOHTPOJHMPYEMBIX HCKYCCTBEHHBIX YCIOBHUAX. COOp YCTaHOBKH [IJIsi BBIpAIIMBAHUS
PaCTEHHI1 B KOHTPOJIUPYEMBIX yCIOBHSX.
3. Ponb Xxumuueckux 31eMeHmo6 6 RUMAHUU PACMEHU

Bopa. PactBop. BbITs’kka. AHHMOHBI, KaTHOHBI, 3JE€KTPONPOBOAHOCT M pH
pactBopa. Posib XUMUYECKUX AIIEMEHTOB B MUTAaHNUU pacTeHui. [loilydyeHne nuraTeapHbIX
BelecTB pacTeHusIMU. [IpakTuyeckas padora «CxeMbl IUTATENIbHBIX pacTBOPOB. Pacuer
7103 Y1I0OpEeHU JJIsl MTUTATEeIbHBIX PACTBOPOBY.

Yno0peHus: oOpraHudeckue, MHHEpalbHbE, MHUKpOOHOIOTHYecKue. THIbl
nuTaHus pacteHuil. Bo3aymiHoe M MHUHEpalibHOE (KOPHEBOE) MUTAHUE PACTEHH.
TpaHCIIOPT NHUTATENBHBIX BEMIECTB PACTECHUN: BOCXOIAIIMA M HHUCXOISAIIMNA TOK.
Baxwueiimue kanuitaele, hochopHble U a30THBIE yA0OpeHusi, ux cBoiicTBa. [IpocTeie u
cinoxuble ynoopenus. Ilpaktuueckass pabora «llpaBuna cmemmuBaHus yA0OpeHUI»
[TpakTuueckas pabora «[IlutaHue pacTeHuii: TEXHOJIOTHUS MPUTOTOBIICHUS MUTATEIIBHBIX
PacTBOPOB ISl pa3HBIX KYJIbTYp».

PocT u pa3Butue pacTeHuil: 3Tanbl OHTOreHe3a, (aKTOphl, BIUSIOIIUE HA POCT
pacTeHuii: CBeT, TIycTOTa IOCaJO0K, mnuTanue, cyocrpar. Ilpaktuueckas pabota
«MOHUTOPHUHT MUHEPATILHOIO ITUTAHUS PACTEHUI.

OcoOeHHOCTH MHUTaHHWS PACTEHUH a30TOM. A30T M €ro 3HAYEHUE B KU3ZHU
pacrennii. DOopMBI a30Ta U UX IPEBPALEHUE B IIOYBE.

Uctounuku dochopa mist pactenus. 3nauenue Gochopcoaepxraniux CoeTMHEHNN
B KJIeTKe. Posib Makposprudeckux coeanuenuit gochopa B SJHEPreTHIECKOM OOMEHE.

Brnusane kanmus Ha (¢uU3MUECKHME CBOWCTBA MPOTOIIA3Mbl, Ha (HEPMEHTHI
YTIEBOIOPOAHOTO OOMeHa, CuHTe3 0eaKoB U Ap. Ponb kanusa B mojaepKaHUU HOHHOTO
OanaHca B TKaHsX, B IPOLECCaX CaMOPETYIISIIHH.

PerynaropHas u cTpykTypooOpaszoBareiibHas poOJib KalbliUs. Y4acTHE B
00pa3oBaHUM KJIETOYHOM CTEHKH, MOJAEPKAHUU CTPYKTYPhl MEMOpaAH U PETYJISILUS UX
IIPOHUIIAEMOCTH.

3HavueHWEe MarHus B MeTa0OJu3Me pacTeHuil. MarHuii B cocTaBe XJopoduiuia,
CXOJICTBO XJIOpo(UIIIa M TeMOIJIOOMHA KaK CBUIETENIBCTBO €IMHCTBA OPTaHUYECKOIrO
MUpa.

Cepa u ero OCHOBHBIE COEAUHEHUS], UX POJIb B CTPYKTYPHOU OPraHU3aliy KIETKH,
y4acCTUE B OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUSX.

MukposnemenTsl. IIpencraBienuss 0 pojid MHUKPOIJIEMEHTOB B MeETa0OJU3Me
pacteHuil. OCOOEHHOCTH MOCTYIUICHUS MHKPOXJIEMEHTOB B pacTeHus. CUHEprusMm Hu
AHTAaroOHU3M 3JIEMEHTOB MTUTAHUS PACTECHUH.

PacturenpHas nuarHocThka ¥ METONBI WACHTH(UKAIMK HEIOCTaTKa/M30bITKA
anemeHToB nuTanus. [IpakTudeckas padbota «PacTuTenbHast IMarHOCTHKAY.

Uccnenosarenbckas padota «O1ieHKa COCTOSTHUSI KOMHATHBIX paCTEHUM, paCTCHUI
Ha WIKOJIbHOW TEPPUTOPUHU, YCTAHOBKA MPHUYMH MATOJOTHYECKUX COCTOSIHHM (IIpH



HaJIUYUN)».
UccnenoBarenbckas pabota «OueHka BIMSHUSA PA3JIMYHBIX 3JIEMEHTOB Ha
COCTOSIHHE PACTEHUH (COCTaBIIEHHUE PA3TUYHBIX TIOJKOPMOK)».

4. Pecynamopul pocma pacmenuil. 3auyuma pacmenuil
[TonsiTue o perymnsaropax pocta pacteHuid. CTUMYJIATOPHI pocTa — (PUTOTOPMOHBI
(aykcuHbl, rTHOOEpEIUTHHBI, IUTOKUHUHBI ). IHTHOUTOPBI pocTa pacTeHHit: 1. mpupoaHbIe
(aOciu3oBasi KUCIOTAa M HEKOTOpbIe (DEHOJIbHBIE BeEIleCTBa (MKyMapoBas, KOpHUYHasi,
CaJIMLIUJIOBAsl K-Thl), 2. CHHTETHUYECKHE (MOP(AKTUHBI, peTapJaHThl, 1e(OJIUAHTHI,
JECUKaHThl, repOunuabl). OUTOMOHUTOPHUHI M OLIEHKa COCTOSIHUS PacTCHHIA.
CoBpemeHHble criocoObl MOHUTOpHHra. [lpakrtuyeckas pabora «PUTOMOHUTOPUHI U
OIleHKa COCTOSIHUS pacTeHuid. COBpeMEHHbIE CITIOCOObI MOHUTOPHUHTaY.
HccnenoBatenbckas paboTa «BnusHue rerepoaykcuHa Ha mpopacTaHue (pocT Ha
Pa3HBIX CTa/IUAX, B PA3HBIX YCIOBUAX) PA3IUYHBIX PACTEHUI.
3amuTa pacTeHHI OT BpeauTenei: ocHOBBI Ouometona. [Ipaktuueckas pabora
«HCeKTapuu: MpaBUiia U YCIOBUS Pa3BEACHHUS MTOJE3HBIX HACEKOMBIX).

5. Boonasa, necuanaa u no46eHHaA Kyabmypbl, UX RPUMEHEHUE 6 6bIPAULUCAHUU
pacmenui. Quzuonozun pacmenuu
Bonnas, nmecuanass M mo4YBeHHas KyJbTYypbl, UX NPUMEHEHHUE B BbIPALIMBAHUU
pactenuii. IlpoBenenue Boabl B KOpHE W cTebsie pactenuil. Ilpaktuueckas pabota
«KopHeBoe naBienne».

BoaHblii pexuM pacTeHMil: CTpOEHHE YCTBULL: (DaKTOpPbI, BIUSAIOIIME Ha HX
PACKPBITHE U 3aKPBITHE. 3HAYCHNE MEXaHU3Ma PETYIISIUN UCIIAPEHMS BIIATU PACTCHUEM.
ITpakTnueckas padbota «IIpurorosnenue npenapara yCTbUIl METOJIOM CIIEIIKA.

HccnenoBatenbckue padboThl: «BnusHue ycnoBuil coiepxaHUs pacTeHUN Ha
KOJIMYECTBO YCTBUID).

doTocHHTE3 — YHHUKAIbHBIN mporecc pacteHuil. TemHOBas u cBeroBas (a3bl
(orocunTe3a. 3HaueHHne (POTOCUHTE3A AJIs )KUBBIX OpraHu3MoB. IIpakTuueckas padbora
«DyHKIMOHAIbHAS ~ AMArHOCTUKA PACTEHMM 10  AKTMBHOCTH  XJIOPOILJIACTOB)
UccnenoBarensckass pabora «Omnpenenenue xuopopmmia A u b, onenka
(OTOCUHTETUYECKOI aKTUBHOCTU PACTEHUH U (PAaKTOPOB, BIUSIOIIUX HA HEEY.

@akTOphl pOCTa pACTEHUM: BO3AYX WU a’paunus. [log3zeMHOe npIXaHWE pacTEHUN:
COCTaB IIOYBEHHOTO BO3AyXa, ra3oobmeH. [‘a3oo0mMeH rmpu  OecriOYBEHHOM
BeIpanuBanuu. [lpaktuueckas pabora «Aspauus, CO2 u O2. JlpixaHue pacTeHHID.
[IpakTrueckas padbota «JIpIxaHue pacTeHUN: OlIEHKa MHTEHCUBHOCTH JIbIXaHUsI pAaCTCHUI
Y TIJIOJIOBY.

UccnenoBarenbckue paboTel: «BnusHue cnocoba BbIpamuBaHus (cocTaBa
MUTATEIbHOU CMECH, CXEMbI BHECEHHS) HA POCT U PA3BUTHS PA3NMYHBIX PACTEHUN.



6. Kynvmypuwvie pacmenus. CospemeHnHble ACNEKMbl Ce1eKUUU)

Kak denoBek cran wucnonb3oBaTh pacTeHuss? CBs3b pa3BUTUS LUBWIA3ALUN
YeJoBEKa W OJOMAalllHMBaHus pacteHuil. [Jomectukanus. uckyccus «/lomectukanus,
BCE JIM PpACTEHUS W IKUBOTHBIC, KOTOPBIE JKUBYT pPAIOM C YEJIOBEKOM UM
OJIOMAIIHUBAKOTCA? MOYXKHO JIM CUMTATh TapakaHa OJJOMAIIHEHHBIM )KUBOTHBIM 7

HacnencTBeHHOCTh M MUBMEHYMBOCTh — OCHOBHBIE CBOWMCTBA KUBBIX OPraHU3MOB.
N3menunBocTh. Buasl u3zMenunBocTh. [IpakTuueckass padora «MoaudukarmoHHas
M3MEHYUBOCTH (JIUCThSI, UTOJIKHU C OJTHOTO JIEPEBA)».

['en — wMaTepuanbHBII HOCUTENIb HACJEJACTBEHHOCTM U HW3MEHYMBOCTH.
HyxknenHnoBeie kuciotel. JIokanus3anusi TEHETUUECKOTO MaTepualia B KieTke. /leneHue
kierok. Permmukanust JIHK. OcHoBHast morma MosekyssipHOi Ouonorun. TpaHCKpUMIus.
Tpancnsanus. Mytamuu. [Ipaktudeckas pabora «I'eH — HHCTPYKIIUS 10 COOPKE KIIETKH
(Ha Oucepe wiu KoHCTpykTope)». Ilpaktuueckas pabora «Myranus Ha OyTepOpone
(J1r000¥M O00OBEKT W3 MpeAblaylied padoThl, IAe MU3MEHEHUWE WHCTPYKIHMHM TMPUBEIET K
M3MEHEHHIO BHEIIHETO BHUIa O0BEKTA)).

D¢ dexT OyThUIOYHOTO TOPJIBIIIKA M TeHETHYeCKoe pa3zHooOpazue. Uto Takoe
reHOaHk? 3ayeM COXpaHATh N'eHETUYeCKHe pecypchl pacTteHuil? OCHOBHBIE CIOCOOBI
COXpaHEHUsl TEeHETUUYECKUX PECYpCOB pacTeHuil (ex situ u in situ).

3nauenne pabor H.M. BaBumoBa. 3akoH  ToOMOJIOTHYECKUX PsiyioB. LIeHTpsI
IIPOUCXOXKJICHUS KynbTypHbIX pacrenud H.M. BaswioBa u IL.M. JXykosckoro.
[Ipaktrueckas pabota o rpynmnam «OTKy1a Ha HaIlUX CTOJIaX (PPYKThI/OBOIIN/3TAKNY.

OcHoBHbIe MeTonbl cenekuuu. ['mopuauzarnusa. Dopmbel oTtO60pa. OCHOBHBIC
HaIPaBJICHUS] CEJICKIIUU: YIYUIICHUE YPOXKAUHOCTHU, YCTOUUHMBOCTH K OMOTHYECKUM U
abuotndeckum (axropam. [IpakTudeckas padbora «BeipammBaem ropox. Kak nmpoectu
CKPEILIUBAHUE Y TOPOXay.

Ecte 1nu xu3Hp B TmipoOupke? BHOTEXHOJOTHS KYJIbTYpPHBIX pacTCHUM.
UccnenoBarenbckass pabotra «BblpammBanue pacTeHMil B npoOHupke» (MOMKHO
BOCIIOJIb30BaThCA  pe3yJIbTaTaMU MPEAbIAYIIUX HKCIEPUMEHTOB [0 COCTaBIICHHIO
MATATEJIbHBIX PACTBOPOB JJISI PACTCHUM ).

Kak  dyemoBek  moxkeT  MoauduiupoBaTth  pacTeHus?  ['eHeTmyeckoe
penaktupoBanue. CoOBpeMEHHBbIE  TOAXOAbI U JOCTHXKCHUS  T€HETHYECKOIO
penakTupoBaHus  pactenmil.  IIpaktmueckas  pabota  «I'€HOMHBIC  HOYKHHIIBI
(monenupoBanue pabotsl cucteMbl CRISP-Cas).

7. Pacmumenvnasa npooyKkuyus.
Hanzemnble u mo3emMHubie opranbl pactenuid. [looer u BUmon3MeHeHHbIN Toder
pacteHuii. CriocoObl pa3MHOKEHHS PACTEHUH.
[lonsiTve o0 KadyecTBe NPOAYKTOB mUTaHMs. [IpoOiieMbl  KOHKYpEHIMH
OTEYECTBEHHBIX NMPOJYKTOB IMUTAHKS C UMIIOPTHBIMU. JIOTMCTHKA JOCTABKU U CPEACTBA



COXpaHeHus mponaykToB mnuTaHus. [Ipaktuueckas pabora «lIpenenbHO AOMycCTHMBIE
koHreHTparuu ([1/IK) u merompl KOHTpoOIsi OE30MaCHOCTH PACTHUTEIBHBIX MPOIYKTOB
TTUTAHUS.

Mukpo3eneHb: moJIe3HOCTh U TexHosorus. MccnenoBatenbckas padota «OneHka
Ka4yecTBa BBIPAIIEHHOW MUKpPO3eJIeHM» (JINOO CBOS, THOO U3 Mara3mHa).

XUMHYECKUT aHanm3 IPOAYKIIHH. OcHOBBI CHEKTPO(OTOMETPHUHU.
[Torernmometpus. Xpomartorpadus. [Ipakruueckas padota «MeToIbl OLIEHKH KayecTBa
PaCTHTENHHOW MPOAYKIMH: XpaHEHWE M COXPAaHHOCTh THUTATEIbHBIX BEMIECTBY» (110
JOCTYITHOMY O00OpYJIOBAaHHUIO).

UccnenoBarenbckas pabora «Omnpenenenune Butamuaa C MeTomoM 0OpaTHOTO
TUTPOBAHMS B IUI0JAX HA PA3HOM CPOKE (CIOCO0€) XpaHEHUS.

Monayab «buorexnosorus» 7-8 kiacceol (174acoB)
1. Buomexnonozusn

[TonsiTue OWOTEXHOJOTUU. 3ayeM 4YEeJIOBEKY OHOTEXHOJOTMH, B YeM HX
IPEUMYILECTBO MEepPe]] XUMUYECKUM CUHTE30M. OCHOBHBIE OMO0OBEKTHI OMOTEXHOJIOTUH:
IPOMBIIIEHHBIE MUKPOOPTAHU3MbI, KJIE€TKUA U TKaHU PACTEHUM, )KUBOTHBIX U YEJIOBEKa,
ouokaranuzatopsl. [lpaktuueckas pabora «IIpumepsl nmpUMeHEHHUS OMOJOTHYECKHX
00BEKTOB B TBOEH KU3HI.

Celpbe Ui OMOCHHTE3a W OLIEHKa €ro OMOJIOTUYeCKOW LEeHHOCTH. OCHOBHBIC
WMCTOYHUKU YIJiepoja, a3zoTa, ¢ocdopa, MHUKpOIIEMEHTOB. lccinegoBaHue HOBBIX
HMCTOYHHUKOB CHIPHs (BKIJIFOUAsI BOIIPOCHI €T0 MPEABAPUTEILHON 00padoTKM), pa3paboTka
HOBBIX MHUTATENIbHBIX CPEl, B TOM YHCJIE BKIIOYAIONIMX OHOCTUMYJISTOPHI U JApPYTHE
AJIEMEHTHI YIPABJICHUS U ONTUMHU3ALUU MPOIIECCOB OMOCHUHTE3a. METO bl ONITUMHU3AIUH
UTATENbHBIX CPE/I.

2. Mukpoouonozusn

[lonoxeHnue MNPOKAPUOTOB B CHUCTeME oOpraHuyeckoro wmupa. CrpoeHue
OakrepuanbHOi kieTku. Knaccudukanus 6axrepuil. Mopdonorus 6akrepuit. [IpocTsie
U CJOXHBIE METOAbl OKpaluBaHus OakTepuil. Pusnonorusi OakTepuil: NHUTAHUE,
JIBIXaHWe, POCT U pa3MHOXKEHHE. 3HAKOMCTBO C JIOMEHOM Apxeu (IKCTpeMO(pUIBLHOCTD,
0COOEHHOCTH CTpOEHHUs KileTKH). JlabopaTopHas pabora «PUKCUpOBaHHbBIE TperapaThbl
Oaktepuil. Ompeznenenue @QOpMbl MNPEUIOKEHHBIX  KYJIbTYP MHUKPOOPTaHHU3MOB,
UCIIOJIb3Ysl TPOCTOM MeToa okpacku» JlaboparopHas pabora «OmpeneneHue TUMA
KJIETOYHOM CTEHKHA METOJ0M OKpalIrBaHus 1o ['pamy» (IIpy HATMYUU PEAKTUBOB).

MosoyHokucioe u crnupToBoe Opokerue. DotoTpodHble M XEeMOTPOQHBIE
Oaktepun. Kunernueckoe  omMcaHue —TIpolecca  pocTa  MUKPOOPraHU3MOB.
OKCHoHeHIManbHasg  MojJenb  pocta. KunHermka rubenu  MUKPOOPraHU3MOB.
JlabopaTtopHas padota «IIpuroroBneHue NpUKU3HEHHBIX MPETMAPATOB MOJIOYHOKHUCIIBIX
OaxkTepuii».



[TaTorennsie 6akTepun. YymHas manoyka v YepHasi CMEPTh, OOTYJIN3M, CTOJIOHSIK,
TyOepKye3. Mcropust 60pb0bI ¢ OakTepuanbHbiMu HHPekusaMu. JlaboparopHas pabora
«IToceB cMmbIBa ¢ pyk Ha yamku [lerpu». JlaGopaTopuas pabota «Bbsigenenue unctoi
KynbTypbl Oaktepuil. Meton pasBeneHuil. MeToJ  HCTOLIAIOLIETO  IUTPUXAy.
JlaGoparopHass pabora «Mopdosornyeckass XapaKTEpUCTHKA BbIACIECHHOW YUCTOU
KyJbTYpbI: XapaKTEPUCTHUKA KOJIOHUHU, (popMa OAKTEPUH, TUIT KJIETOUHOU CTEHKN.

BoiiHa 6eCKOHEUHOCTH: aHTUOMOTUKUA MPOTUB OakTepuil. MexaHu3Mbl IEUCTBUI
aHTUOMOTUKOB. MEXKJIETOUHass KOMMYHHKaIus Oaktepuii. YUyBCTBO KBOpyMa.
JlaGopatopHass pabora «CpaBHEHHE pOCTa MHUKPOOPTaHM3MOB Ha dYamike 0e3 U ¢
nobaBieHust aHTHOUOTHKOBY VccnenoBarensckas pabora «[lorick MUKpOOpPraHHW3MOB
00Ja1al01MX aHTarOHUCTUYECKONW aKTUBHOCTBIO.

[Ipumenenue Oaktepuii uenoBekoM. KuHeTnueckoe omucaHue OHOCHHTE3a
IIPOJYKTOB MHUKpOOpraHu3Mamu. bakrepuu, KOTOpble MOIYT pasjararb IUIACTHUK.
UccnenoBatenbckas paboTta «Boiaenenne MOTOYHOKHUCIBIX OaKTepUid, UCCIEAOBAHNE X
AKTUBHOCTH.

Mukpoopranus3msl B arpoOMoTeXHOIOTHH. VIcKyccTBEHHBIE acCOIMaIM paCTeHUIN
c MUKpoopranusmamiu. Mccnenosarenbckas padora «Bpiienenue Oaktepuil MOIe3HbIX
IUJTL paCTCHUI.

3. Jykapuomuueckue opzaHusmvl 6 OuomexHono2uu (niecHeevie 2puobl,
0poXHCIHCU, 6000DPOCTU)

[TnecHeBbIe TpUOBI MPOAYIIEHTHI OMOJIOTMYECKH AKTUBHBIX BEIIECTB.

OOmast xapakTepucTUKa IpoioKed caxapoMuueToB. Vcropus MCHOIB30BaHUS
JPOXOKEH B TPATUIIMOHHON OMOTEXHOJIOTHH. TEXHOJIOTUY BUHOMCTHUS U XJICOOTICUCHHSI,
CHeIMaIn3upOBaHHBIC pachl Aposxoken. Merabomus3m nposxoken. Peakius cniupToBOro
opoxenusi. JlabopatopHast pabota «lloacuer kieTok Apoxkeld B kamepe [opsieBay.
JlaboparopHas pabora «OOHapYy>KeHHE MPOAYKTOB CIUPTOBOTO OpPOKEHHUS: ITUIOBOTO
cnupTa M YrieKkuciaoro rasa». IlomydeHue BTOpPUYHBIX METAOOIUTOB B JPOXKAKAX.
JpoxoKu Kak MpoayleHThl OnotoriuB. [TomydeHue 1eaeBbix OEIKOB B IPOXKIKAX.

Oco0EHHOCTH BEreTaTUBHOTO W TOJIOBOTO PA3MHOXEHUS Y APOXOKEH, 3HaUCHUE
M3YyYEeHHS] MHTO3a WU IIUTOKMHE3a MJi1 ONTUMH3AIMU MPOLIECCOB KYJbTHBUPOBAHUS
JPOMCKEBBIX MMITAMMOB, IOHUMAHUS TIPUYMH MATOTEHHOCTH JIPOXIKEN U TPUOOB, TIOMCKA
MuiieHed (QyHrUIuaoB W pa3pabOTKM  HOBBIX JIEKAPCTBEHHBIX  IPETapaToB.
JlaGoparopnass pabora «HaOmiomeHne  pa3sMHOXKEHHS  JPOXOKEBBIX  KJICTOKY.
[Ipaktuueckas pabora «llomyyenue TBopora m keupa Ha OCHOBE MOJIOYHOKHCIBIX
Oakrepuit». IIpaktuueckas padbora «OCHOBHBIE BHIBI KBaca M HMX XapaKTEPUCTUKA»
«Jlpo’>KM M MOJIOUHOKHCIIbIE OaKkTepuu, MpUMEHSEMbIE [JIsl MPOMU3BOACTBA KBACa.
[Ipaktuueckas pabora «CpaBHUTEIBHBIA aHATN3 PA3BUTUSA APOXOKEH B a’dpPOOHBIX H
aHa’poOHBIX ycnoBusax». Ilpaktuueckas pabGota «MeToapl OIEHKH CBOICTB



xJieboneKkapHbpIX Apoxokeid. OCOOCHHOCTH MPUMEHEHHUS! MPECCOBAHHBIX, CYIIEHBIX U
MHCTAHTHBIX Apoxokeiy. MccnenoBatensckas padoTta «BiusHue QU3HMKO-XUMHUYECKUX
($akTOpOB HA KaYyeCTBO OMOTEXHOJOTHMYECKON MpOAyKUWHU (KBac, Keup, cbip, Xjaed u
Ip.)».

Bonopocnun — mepcneKkTUBHBIN OOBEKT AJI MPOU3BOJACTBA O€lKa M YTIJIEBOJOB.
broTexHooOrnuecKne MeTo/lbl OYUCTKU TBEPABIX, KUAKUX OTXOAOB M ra3000pa3HbIX
0TX0/10B Mpou3BOACTB. CrounHble BOAbl. CXeMbl OYUCTKU. BHODUIBTPBI, a3pOTEHKH,
METAaHTEHKH, OKCHUTCHKHM. AKTHBHBIA WMJI W BXOJSIIME B HETO MHUKPOOPTaHU3MBI.
Hcnonb3oBanrue BOAOPOCICH B OUYMCTKE CTOYHBIX BOjA. MccrnemoBaTtenbckasi paboTa
«Bnusane puznko-xumudeckux ¢haktopos Ha pocT Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennasn ungpopmayus

HacnencTBeHHOCTh M UBMEHYMBOCTh — OCHOBHBIE CBOMCTBA KMBBIX OPraHU3MOB.
N3menunBocTh. Bunbl u3menumBocTh. [lpaktuueckas pabora «MoaudukarmoHHas
M3MEHYUBOCTb (JIUCThSI, UTOJIKHU C OJJHOTO JIEPEBA)».

['en — wMaTepuaibHBII HOCUTENIb HACJEJACTBEHHOCTM W  HM3MEHYMBOCTH.
HyxnenHoBeie kuciothl. JIokamus3anuss TEHETUYECKOrO MaTepualia B KieTke. /leneHue
kierok. Permmukanust JIHK. OcHoBHast morma MmonekyasipHon 6uonoruu. TpaHnCKpUmIus.
Tpancasuus. Myrtauuu. [Ipaktuueckas padota «I'eH — MHCTPYKIUS O COOPKE KIETKU
(Ha Oucepe wiu KoHCTpykTope)». IIpaktuueckas pabora «Mytauusa Ha OyTepOpone
(J1r000M O0OBEKT W3 MpeAblaylied padoThl, Iie U3MEHEHUE WHCTPYKIHMHM IMPUBEIET K
HM3MEHEHHIO BHEIIHETO BHUIa O0OBEKTA)Y.

5. Bupyconocus.

[TonoxeHue BUPYCOB B CUCTEME OpraHu4eckoro Mmupa. CTpyKTypa U XUMUYECKUI
coctaB BupycoB. Kiaccudukanus BupycoB. Pemponykuus BupycoB. IIpocMotp
JIOKyMEHTAJIBHOTO (PrJIbMa O BUpYCax.

Bupycsl - Bo30yauTenu napexkunoHHsix 6one3neil. OukoBupychl. bakrepuodaru:
CTpO€HHE, CBOWCTBa, mnpumeHeHue. llpaktuueckas pabora. «MeTon pa3BeaCHUIN
[Ipaktuueckas padota. « TutpoBanue 6akreprnodaroy.

buonornyeckue Metop 00pHOBI C BUPYCAMH.

6. I'ennas unscenepus u OuUOmexHo02uU.

OcHoBBI TeHHOW WHX)eHepuHu. Bektopa. Crneundudeckue GpepMeHTh OakTepuil.
[IpakTtuueckas pabora «DHIOHYKJIEa3bl pecTpukiuu (paboTa ¢ HYKJICOTUIHBIMH
MOCJIEZI0BATEIBLHOCTAMU Ha Oymare).

buorexHosornu NpoayKiuu OEIKOB B OAKTEpHANIbHBIX KyJbTypax. JlocTuxkeHus
TeHHON MH)KEHEPUH U OMOTEXHOJIOTHH.

CRISPR/Cas — cucremMa ajganTUBHOTO HMMMYHHMTETa OaKTepuil M apxei.



[Tpaxtuueckas pabota «I'eannie HoxkHUIBI - CRISPR/Cas (MonenupoBanue Ha Oymare)»

I'MO. Metoabl nonyuenuss [ MO. Urpa-auckyccusi « Berurpaii rpadT Ha co3gaHue
I'MO».

7. Buomexnonozuu 6 ycueomnogoocmee

JloMecTuKkalysi OCHOBHBIE JOMAIIIHUE KUBOTHBIE; COBPEMEHHBIE SKCIIEPUMEHTAX
M0 JIOMECTUKAIIMH KUBOTHBIX (JIUCHUIIA, HOPKA U JP. — IKCIIEPUMEHTBI HaAYyYHOM IIIKOJIBI
akanemuka benseBa). [uckyccus «JloMmecTukanusi, BCE JU PACTCHHUS U KUBOTHEHIE,
KOTOPBIE JKUBYT PAIOM C YEJIOBEKOM KM OJOMAalIHUBAIOTCSI? MOXHO 1M CUUTATh
TapakaHa OJIOMAIIIHEHHBIM >KUBOTHBIM ?».

CoBpeMeHHbIE METOJIbl B JKMBOTHOBOJICTBE: TpaHCIUIAHTAIlUsI SMOPHOHOB,
XUMEPHBIE  JKUBOTHBIC, KJIOHHMpoBaHue. [Ipaktuyeckas pabora «Mertoauka
KJIOHUpOBaHUs (MOETUpOBaHUE Ha Oymare).

OcHoBHBIE 0O0JIC3HH KHUBOTHBIX M POJIb ITATOTEHHBIX MHKPOOPTaHH3MOB U
Mapa3uTOB B Pa3BUTHH 3a00JI€BaHUI JOMAITHUX KUBOTHBIX U OCHOBHBIX Mepax O0OPHOBI
C HUMHU; POJIb MOJIE3HBIX MUKPOCUMOMOHTOB B OpraHU3Me >KUBOTHBIX. [looxuTensHoe
1 T000YHOE (OTPHULIATEIILHOE) BO3ICUCTBUU aHTUOMOTHUKOB Ha OPTAaHU3M B XOJI€ JICUEHUS
KUBOTHBIX; 1€MW WU 3aJa4yd BETEPUHAPUHU. DBHOTEXHOJIOTHS KOPMOBBIX MpenapaToB.
[TpakTudeckas pabora «CocraBiaeHHEe palioHa IMUTAHUS KUBOTHOTO, pacueT PacxoJioB
Ha cozaepxkanue». MccaenoBatenbckas pabora «OleHka KadecTBa MOJOYHOM
MPOAYKLIUAW.

8. buomexnonozuu 6 pacmenuesoocmee

OcHoBHBIE MeTonbl cenekuuu. [ ubpunuzanus. Popmbl oTOOpa. OCHOBHBIE
HaIpaBJICHUS CEJICKIMUM: YIYUYIICHUE YPOKAHHOCTH, YCTOMYMBOCTH K OMOTUYECKUM U
abuotnueckum akropam. [Ipaktuueckas padora «BoipanuBaem ropox. Kak nposectu
CKpEILLUBAHUE y TOPOXA».

OCHOBHBIE TIOJXOJIBI CEJNEKIIMA W OHUOTEXHOJOTHU KYJIbTYPHBIX paCTEHUH,
['uOpuauzanuus, otnaneHHas THUOpPUAM3ALMS, HCKYCCTBEHHBIH OTOOp, TeTepo3uc,
TpaHchopmalisi, MyTareHe3, FeHETUYECKOe pelakThupoBaHue). Vctopusa cenexkuuu B
Poccun u mupe, uctopus pa3BuTHs BaXKHEHUIIUX COPTOB KYJIbTYPHBIX PACTCHUM.

Kaxk uenoBek moxeT MoauduimpoBaTsh pacteHus? ['eHHas MHXKEHEPUsT paCTEHUN:
UTto Takoe reHeTMyecKas HWHKEHEPHUS pPACTeHUU. TpaHCreHHble pacTeHus. MeTonbl
nosydeHusi. OOpazoBaHUe OMyX0Jiel y pacTeHUil. Arpo0akTepuaibHas TpaHCcPopMaIus:
Ti-nna3Muel. I'ensl T-JTHK. MoiekynspHO-T€HETUUYECKUE MEXaHU3MBbI
Tpanchopmaru. ['eHetndeckoe pepaktupoBaHue. CoOBpeMEHHbIE TOAXOABI H
JOCTHXKEHHSI TEHETUYECKOro peAakTupoBaHus pactenuil. [lpaktuueckas pabota
«I"eHOMHBIE HOXXHUIIBI (MOJeupoBaHue padboTel cucteMbl CRISP-Cas).

Ecte nu xu3Hb B mOpoOupke? bBHUOTEXHONOTHA KYJbTYPHBIX paCTEHUH.



UccnenoBatenbckas pabota «BplpammBanue pacTeHUid B NpoOUpKE (MOXKHO
BOCIIOJIB30BATbCSL  PE3YJIbTATAMHM  INPEABIAYIIMX HKCIIEPUMEHTOB II0 COCTaBIICHUIO
MUATATEIbHBIX PACTBOPOB ISl PACTEHUM ).

Mopyab «MosekyJIsipHble OCHOBbI (pr3no10run U Gapmaxkogorum» 9 kiaace
(68 uyacoB)

1. @u3uonozuueckasn xumus. (20 uacos)

Beenenue. buorennsie anementsl: opranorensl: O, C, N, H. AktuBHBIE (HOpMBI
KUCJIOPOJIA, UX MOJIyYECHUE, HEUTPAITH3ALIUSL.

MakpoaJieMEeHTBI: TIPOLIEHT COJIepKaHUsI B OpraHU3Me, BbINOJHsAEeMas (QyHKIuS,
cojiep>kaHue B MpoaykTax nutanus. Ca2+ - cBs3bIBarolIyde OENKH, JCTOHUPOBAHUE
KQJIBLIUS, PETYJISUS YPOBHSA KAJbLIMS B OPraHU3MeE: TOPMOHBI IoYeK. Mg — cTpoeHue
xJIoporIia, €ro aKTUBAIMS COTHEYHOU YHEPTUCH.

MUKpOIIeMEeHTBI: B KaKUX MOJICKYJIaX COJEPIKATCS, BBITIOJNHAeMas (PyHKIHUS,
cojiep;kaHue B mpoaykTax nutanus. [lociiencTBust nepeo3upoBKH MUKPOIJIEMEHTaAMU.
Fe — ycBauBaemble THUIIBI COEAWMHEHHUU Kene3a. ['eMonmpoTenHbl, TreMOLMaHWH,
uutoxpoMmbl. Cu — yCBOGHHME U TPAHCIOPT Meau. benku, copepkaime Melb.
[Tatonornueckue cunApoMbl Menke u BunbcoHna, cBsi3aHHbIE ¢ META0OJIU3MOM ME[TH.

Tokcuunble 3neMeHThl llepuomnueckord CUCTEMBI U OpraHu3Ma. BriusHue
HEJIOCTaTKa MAaKpO U MUKPO3JIEMEHTOB Ha KMUBbIE OPTaHU3MBI.

UccnenoBatenbckass ~ pabora  «KonnyecTBeHHass ~ OIEHKA  COJEPKaHUs
MHKPO3JIEMEHTOB WJIA BUTAMUHOB B MTUILEBBIX TPOTYKTAX)

Kupsi. 3a601eBaHus YeIOBEKA, CBI3aHHBIC C HAPYIIEHUSMH KHPOBOTO OOMEHA.
Jucnunuaemun.

VYrneBonpl. 3abofieBaHUs YE€IOBEKa, CBA3aHHBIE C HAPYUICHUSIMU YTIEBOIHOTO
obmena. CaxapHblil uader.

benku. Ctpoenue. 3a00sieBaHus YEIOBEKA, CBSI3aHHBIE C HAPYIICHUSIMU OEIKOBOTO
oOmena. @ynkiuu 0enkoB. epmentsl. Mexanusm aeiictBust. Kiacceol pepMeHTaTUBHBIX
peakuuii. Kodepmentsl. I[lpaktuueckoe 3anste «KadecTBeHHbIE peakIMUd Ha
opraHudeckue Mousiekynbl». Ilpakthueckoe 3anstue «JleHaTypanus  OEJIKOB»
[IpakTueckoe 3ansTre «M3ydeHrne akTHBHOCTH aMUAJIAa3bD».

Butamunsl )xupopacTBOpUMEBIE, BOJOpacTBOpUMbIE. [IpeBpaliieHrne BUTAMUHOB B
aKTUBHBIE (POPMBI KOPEPMEHTOB. ABUTAMHHO3HI.

OCHOBHBIE THUIIBI META0O0JUYECKUX peakiui. bHosHepreTuyeckue MpoIECcCHI.
I'muxonus. Hukn KpeOca. Llenb nepeHoca 31eKTpOHOB. OKHUCIEHHE KUPHBIX KHUCIOT.
Karabanusm amuHokucnor. ['moxoHeoreHe3. CuUHTE3 YIJIEBOJOB, OEIKOB, KUPOB.
Mertabonutuueckue 3a0osieBanus. Ilpaktuueckoe 3anstue «Pelienne 3amau  Ha
SHEPreTUYECKUI OOMEHY.

Knerka. [Tonstue memOpansl. @yHkiuu MeMOpaH. Buapl TpaHcropTa B KIETKY.



MeMOpanHbie OpraHoujbl. 3a0o0JieBaHUS CBS3aHHBIE C HAPYIICHHEM PaOOThI
MEMOpaHHBIX OpraHeul, OOJIe3HW HAKOIUIEHHA. THUMbl KOHTAaKTOB MEXIY KIETKAMH.
3HaueHUE MEKKJIETOUHOM KOMMYHHUKAllMU AJisi 30pOBbsl opranu3ma. Ilpaxtuueckoe
3aHATHE «/lnanu3 (kierouka Tpayoe)».

SAnpo. VYpoBHM  yNakOBKM  XpOMaTWHA. XPOMOCOMHBIE  TEPPUTOPHH.
HememOpanHbIie OpraHOU/IHI.

2. Moanekynapnasa ouonozus. (20 uacos)

OCHOBHBIE BEXY pPa3BUTHS MOJIEKYJIIPHON OHMOJIOTHH.

HyxneunnoBbie kucioTsl. OCHOBHbIE IPUHIUIBI cTpoeHus. [IpakTuueckas pabora
«Boigenenne JIHK u3 OGanana». Ilpaktmueckas pabora «Mopens JIHK-opurammy.
[Ipaktuueckass pabora «Ompenenenue kadectBa mnpemnapatoB JIHK ¢ momoinsio
cnekTpodoTOMeTpUN» (MPU HATHMYUU 000PYTOBAHUS).

Martpuunble cUHTE3bl. Pernnukanus — OCHOBa KIJIETOYHOTO JAesieHus. [IpuHiuIb
perumkanuu. [Ipaktudeckas padota «PennukaruBHas mammHaa (UTpa-aeMOHCTPAITUS ).
[Ipaktuueckas padota «I[1LP (Mogens ammudukaims Ha Oymare)y.

Mytanuu. Yto Bei3biBaeT nsMeHenus B crpoennn JJHK. [IpuHumne! penapanum.

Tpanckpunuus. [Ipaktuueckas padora «Cuia npoMoTopay.

['enernueckuit koa. I[lpaktuueckas paborta «PermeHue 3amad Ha TEHETUYECKHM
ko1 Tpancismus. [Ipaktuyeckas pabora «DoaauHT OEITKOBY.

Opranusanuss reHomMa BUpPYCOB lIpOTMBOBHpYCHBIE CpENCTBA, MEXAHU3MblI HMX
JEUCTBUSL.

Opranuszanus reHoma OaxTepuii AHTHOaKTEpUATLHBIE IIpenaparsl.
UccnenoBarenbckas padora «PacnpocTpaHeHre aHTUOMOTUKOPE3UCTEHTHBIX OaKTEpUiD)

Opranuszanusi reHoma 3ykapuoT ['eHomHOe penaktupoBaHue. IIpakTuueckas
pabota «PaboTa B coBpeMeHHBIX TeHeThYecKkux 0azax maHHbIX. [IpoBeaenue In silico
aHaJmM3a I0CIeA0BaTEIbHOCTEU TEHOBY.

3. @apmaxonozus (28 uacos)

[TonsiTue o nexapcrBax. [IpuHIMIBI MOAXOAA K MOMCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CKpuHHUHT U ero metoasl. MccienoBarenbckas padboTa «DKCIEPUMEHTHI 10
ONPEIEIEHUIO0 TOKCUYHOCTH BEIIECTB HA APTEMUIUSIX).

[Tytn BBeaenus JIC. dapMakoKMHETHKA JEKapCTBEHHBIX BelIECTB. BcackiBaHue
(a0copOuus) nekapctB. OCHOBHBIE MEXAHU3MBbI BCaChIBaHUS. TpaHCIOPT JIEKaPCTBEHHBIX
BelecTB. ['eHbl 1 O6enku neppoit daszel Onorpancopmaruu. [1yTu BeIBeACHUS JIEKapCTB
U3 OpraHusMa. OKCKpeluss M 3MuMuHaMs. [eHsl u  Oenku  BTOpoil  (haswl
ouorpancpopmaruu. PapmakoauHaMuka. ['J1aBHOe W TMOOOYHOE, PE30POTHBHOE H
MECTHOE, MPSAMOE, HETIPSIMOE U PeIIEKTOPHOE IeHCTBUE.

Bunpl B3anmopaeictBus aexkapcTB. CHHEPru3M M aHTaroHUW3M IPU COBMECTHOM



JEVCTBUH JICKAPCTBEHHBIX BEIIECTB, UX PA3HOBUIHOCTH.

TpancmeMOpaHHbI CUTHATUHT. THUIBI KIETOYHBIX PEUENnTOpOB. MemMOpaHHBbIE:
MOHHbIC KaHAJIbl, KATAIMTUYECKUE U compsikeHHble ¢ (G-OelkamMu; BHYTPUKIETOUYHbIE:
LUATOILUIA3MATUYECKUE U siIepHbIe. MeXaHU3MblI JINTaHA-PELEIITOPHOIO B3aUMOACUCTBHUSL.
CenekTUBHOCTh (M30MPATENBHOCTh) JEUCTBUS, CBA3b «XHMHUYECKass CTPYKTypa —
(apmakogoruuecKasi akTHBHOCTD BEILIECTBY.

PapMaKOJIOTMYECKON MOAYJIALIMN CHHAIITHYECKOM XOJWMHEPIMYECKOU Ieperayu.
MonekyaspHblii  MeXaHu3M JeHWCTBUS W (papMaKoJOrM4YecKue CBoHcTBa M-
XOJIMHOOJIOKATOPOB, TaHTIMO0JIOKaTOPOB 151 Kypapeno100HbIX CPEACTB.
dapMakoJIOruyecKass  peryjsiius  aKTUBHOCTH  aJIpEHEPrUYECKOro CUHAIICa.
APEeHOMUMETHKH, aJpEeHOOJIOKATOphl, CUMMATONUTHKU. [IpakThyeckas pabota
«BnusHue anpeHaivHa Ha CEpJCUHbIE COKpAIEHNUs (IIPOrpaMMHOE 00ECTICUCHUE)».

MonekynsapHas (apMakoJorus aHTUAJUIEPIHYECKUX CpeACTB. | MCTaMUHOBBIE
pEeLEenTophl: THUIIbI, MOJIEKYJsipHasi opraHuzaius. CtaOunu3atopbl MEeMOpaH TYUHbBIX
KJIETOK: MOJICKYJISIPHBIA MEXaHU3M JIEHCTBUSI, 0COOEHHOCTH KIIMHUYECKOTO MPUMEHEHHS],
TOYKHU TPUIIOKEHUS AEUCTBUS HHTMOUTOPOB JIMITUIHBIX MEIUATOPOB.

MexaHn3M JNEUCTBHsS M NPUMEHEHHE IPENapaToB, CTUMYJHUPYIOIIUX MPOLECCHI
UMMyHHUTETA. DPapMaKOJOTMYECKasi XAPAKTEPUCTUKA HWHTEPICMKUHOB: IIOJIY4YEHHE,
MEXaHMU3M AeHcTBUs, mpuMeHeHue. OCHOBBI MaTO(pU3NOIOTUN OCTPO(a30BOro OTBETA,
Meaualus BoCralieHusl. MoNeKyJIIpHbIM MEXaHU3M MMPOTUBOBOCIIAIMTEILHOTO IEUCTBUS
TIIFOKOKOPTUKOCTEPOUIOB,  HECTEPOUIHBIX  MPOTUBOBOCHAIUTEIBHBIX  CPEJICTB.
[IpakTryeckas padora «I MCTOJOTMYECKUE MpernapaTbl UMMYHHOU CUCTEMBI».

[ToHaTHE O HApKO3€ M HAPKO3HBIX npenaparax. KiueTouHblli 1 HEPBHBINA HApPKO3.
@apMakoJOruyecKass XapakKTepUCTUKA OTHEIbHBIX TPYHIl HAPKO3HBIX CPEACTB.
[TocnenoBatensHOCTh JACWCTBUS Ha IEHTpalIbHYIO cucteMy. lIpakTtudeckas paborta
«l'ucronornueckre npenapaTbl HEPBHOU CUCTEMBD.

®dusnonornyeckuii cod; ¢da3pl cHa. Bunabl Hapymenudt cHa [lonstue o
MEIUKAMEHTO3HOM CHE U CHOTBOPHBIX INpenaparax (rMIHOTHUKAX).

MonekynsipHble acnekThl Houunenuuu. OnuaTHble PEUEnTOpbl, WX THUIIBI.
DHKehaTuHbI U SHIOP(PUHBI - DHIOTCHHBIC JINTAH/IBI OTTUATHBIX PEIENTOPOB.

AHTUTICUXOTHUYECKOE JEHCTBHE, BIUSHUEC Ha (YHKIHIO JKCTpPAUpaMHIHON
CUCTEMBI, IMOLIMOHAIBHYIO c(epy, PBOTHBIA IIEHTP, apTEPUAIBHOE AABJICHHUE, LIEHTP
TEPMOPETYJLMU. MOJIEKYISIpHbIE MEXAHU3MBI IEVCTBUS HEHMPOJICNITUKOB, BIMSHUE HA
no(gaMUHOBBIE, CEPOTOHUHOBBIE, AIPEHO- U TUCTAMUHOBBIE PELIETITOPHI, UX JIEUCTBHE HA
KJIETOYHbIE MeMOpaHbl, Ha JCTIOHUPOBAHWE TKAHEBHIX MOHOAaMUHOB. [loTeHrman-
3aBUCUMBIC HATPUEBbIC KAaHAJIBI KAK MUIIICHH JIEHCTBUS MECTHBIX aHECTETUKOB. CIIOCOOBI
WHTUOMPOBAHUS MMOTEHIMAI-3aBUCUMBIX HATPUEBHIX KAHAJIOB MECTHBIMU aHECTETUKAMH.
[Ipaktuueckass pabota «Kaprta oskcmpeccuu J0PaMUHOBBIX U CEPOTOHMHOBBIX
peuenTopoB B Mo3re Mbliieiiy. MccnenoBarensckas padota «IloBegeHueckue TecTbl Ha



peiOkax Danio rario. Caemno-temHass kamepa». HccmemoBaTtenbckas —paborta
«IToBenenueckue TecThl Ha prIOKax Danio rario. OTkpeiTOE MTONE». MccnenoBaTenbekas
pabota «IloBegeHyeckue TeCThl Ha phiOKax Danio rario. CTaliHOE ITOBEICHUEY.

Monyab «MovieRyJsipHble 0CHOBBI cejieKIum» 9 kiacce (68 yaca)
1. Monaexkyaapuas 6uonozusa. (20 uacos)

OcCHOBHBIE BEXHU Pa3BUTHUS MOJIEKYJIIPHOU OMOJIOTHH.

Hyxknennosbie kuciiotel. OCHOBHBIE TPUHIIUIIBI cTpoeHus. [IpakTnueckas padbota
«Boinenenne JIHK u3 Ganana». Ilpaktuueckas padota «Mogens JIHK-opurammy.
[TpakTnueckast pabota «Omnpenenenne kaudectBa mnpenaparoB JHK c¢ momomisio
cekTpodoToMeTpun» (MPU HATMIUN 000PYTOBAHUSA).

Martpuunbie cuHTE3bI. Perummkanyss — 0OCHOBAa KJIETOYHOTO JefieHus. [IpuHIums
perukaiuu. [Ipaktuueckas pabora «PemvkaTiBHas MaliuHa (MTpa-I1eMOHCTPALINS )».
[Tpaktuueckas padota «I1L[P (Mogens ammudukaiys Ha Gymare)y.

Myrtanuu. Yto Bei3biBaeT u3meHenus B ctpoenuu JJHK. [Ipunuunel penapanuu.

Tpanckpunius. [Ipaktudeckas padora «Cuaa mnpoMoTopay.

['enetnueckuit xoa. Ilpaktuueckas pabora «PemieHue 3amay Ha TE€HETUYECKUIN
kon» Tpancnsauus. [Ipaktuyeckas padora « @oaUHT OEITKOBY.

Opranuszanusi TeHoMa BUPYCOB [IpOTHBOBHpYCHBIE CpEIICTBA, MEXAHU3MBI HMX
JEUCTBUSL.

Opranuzanus reHoMa OaxTepuit AHTHOaKTepUaIbHBIC npenaparsbl.
UccnenoBatenbckas padbota «PacnpocTpanenne aHTHOMOTUKOPE3UCTEHTHBIX OaKTepUii»
Opranuzanusi reHoMa 3ykapuoT ['eHomHOe penaktupoBanue. [IpakTudeckas padota
«PaboTa B cOBpeMEHHBIX I'eHeTHuYeckux 0azax maHHbIX. [IpoBenenue In silico ananmza
NOCJIEN0BATEIBHOCTEN TEHOBY.

2. Moanekynapnuie ocnoevl cenemuxu (20 yacoes)

[Ipenmer renetuxku. Kparkas wucTOpus  pa3BUTUS — NPEACTABICHUS O
HACJIEACTBEHHOCTH.

OT reHa K IpU3HAKY: KaK packpacuTh Kota. Yto takoe npusHak? [lyTh OT reHa o
npuzHaka. Myrtanuu. Aumenu. ['eTepo3urorsl M TOMO3UTOTHL. J[OMUHAaHTHBIE |
peueccuBHble amnend. PoneBas wurpa «Amtenn». HMccnenoBarenbCKA  ITPOEKT
MyTareHnsbie (GaKTOPBHI.

['ensl cTposAT opraHu3M. BrirodeHue W BBIKIIOUEHHE OOJIBIIOTO Habopa TeHOB.
Kax kieTku moHuMaroT, Kakue TeHbI T0HKHBI padoTaTh. PoneBas urpa «Cyap0a KIeTKny.
I'enbi-nepexmrouarenu. [IpakTuyeckoe 3aganue « AJITOPUTMBI TSI KIETOK.

JluckpeTHOE HacleqOBaHHE MPU3HAKOB. 3aKOHbI MeHJens: OJAMH T'€H - OJWH
npu3Hak. Cxema CKpeluBaHus. 3aKOH €IMHO00pa3usi ruOpUI0OB MEPBOrO MOKOJIEHHUS.
[Ipaktuueckoe 3amanue «EamHOO0Opa3ue mepBoro MoKOJICHUs». 3aKOH pacIIeIICHUsS



IIpU3HAaKa BO BTOPOM MokojeHuu. [Ipakrnueckoe 3ananue «Pacmenienue BoO BTOpOM
nokojeHuny». MccnenoBaTrenbCKuil MpoeKT «3aKoHbl I'. MeHens B SKCIIEpUMEHTEY.

3akoHbl MeHAens: HECKOJIBKO T€HOB - HECKOJBKO MPU3HAKOB. JUrubpuaHoe
ckpemuBanue. HeszaBucumoe pacxoxaeHue xpomocoM. [IpakThueckoe 3agaHue
«Pemertka [TenHeTa». CueryieHHOE HACIEI0BAHHUE.

B3aumoneiicTBue reHoB. AuielibHOE M HeajuienabHoe. [IpakTuueckoe 3aHsATHE
«B3anmoencTBHs reHOB (MOAEIMPOBAHUE CUHTE3A U TPAHCIIOPTA IMTMEHTA B KIIETKY )»

Omnpenenenue nona. [Tonossie xpomocoMbl. CaMiibl U camKku. BriusHue paktopos
OKpY>Karollen cpepl. XPOMOCOMHOE ompeneneHne 1moja. [lomoBele XpoMOCOMBI.
[Ipaktuueckoe 3amanue «HacnegoBanume, cuersieHHoe ¢ monom». [IpoGnema
JTOTIOJIHUTENBHON X-XpOMOCOMBI Y KEHIIHH. TPEeXBETHbIE KOIIKHU.

3. Moanekynapnuie ocnogwl cenekyuu (28 uacos)

I'ensl B nonyssanusx: Beaukoe papHoBecue. [lonmyirsanusa. YacToTel BcTpeyaeMoCTH
npu3HaKa u ajiens. YpaBHeHue Xapau-BaiinOepra. [Ipaktuueckoe 3aganue «H4acToThl
annenei, TEeHOTUNIOB U (eHOTUNOB». lcciemoBaTeNnbCKuii TPOEKT «AHAIU3
T€HETUYECKOUN CTPYKTYpbI NOIMYJISIUMK (Ha OCHOBE 3aKoHa Xapau-BaiiHbepra)y.

[Tomynsiu MEHSIFOTCS: YMCIEHHOCTh, MUTpalusi U BbIOOp cympyra. dakTopsl,
KOTOpBIE BBIBOJAT MOMYJSIUI0O M3 paBHOBecus Xapau-BaiinOGepra. UYucineHHOCTH
nomyssinuu.  PoneBas wurpa «Oddekr ocHoBarens». PomneBas wurpa «Oddekr
OyTeUTOUHOTO TOpIBIKa». [Jpeid reHoB. Myramuu. HecmyuaiiHoe ckpeliuBaHue.
N3ossinust.

[Tomynsiuu ~ MEHSIIOTCS:  €CTECTBEHHBIM  0TOOp. MexaHu3sM  JeHCTBUS
ecTecTBeHHOTO 0TOOpa. JIBmxkynuit oToop. Ponesas urpa «EctecTBeHHBIN 0TOOPY.

MopaudukanroHHas U3MEHYUBOCTb. Cratuctuyeckue 0COOEHHOCTH
MoauuKalMOHHON u3MeHunBocTU. MccnenoBarenbekue paboTel « MoaudukamoHHas
M3MEHYMBOCTb PACTEHUH B IIpeJeax Ballero MECTa )KUTEIbCTBA.

HacnemoBanue KOJIMYECTBEHHBIX NPU3HAKOB. KOJIMYECTBEHHBIE IIPU3HAKHU.
CpenoBas uamMeH4nBOCTh pu3Haka. Koagduuuent nacnenyemoctu npusnaka. OTBeT Ha
ot6op. Ilonck reHOB KOJMYECTBEHHBIX MpPHU3HAKOB. OMHOHYKJICOTHIHbBIE BapUaHTHI
reHoB. [IHK-uur. ITonmHOreHOMHBIN aHAJIN3 acCOLMALI.

«Omb1»y Han reHoMmoM. IloctreHomHas spa. OOpaTHas reHeTuka. «OMHKCHBICY»
uccienosanus. [Iporeom, merabonom. [IpakTuueckoe 3aanue « ATpOHOMBD.

JlomecTukanus ¥ UEHTPbl TE€HETUYECKOro pazHooOpaszus. Iloucku pacteHuit c
«XOpOIIMMMU» TMpHU3HAKaMU JJisi 4ejoBeka. LIeHTpbl reHeTHueckoro pasHooOpasusi.
Huxonait MiBanosuu BaBwio. Cenekiusi. KoMOuHaImonHass U ruOpuaHasl CeIeKIlusl.
I'ereposuc. Ilpaktnueckoe 3amanue «l'OMOJIOrMYECKUE psAbl  HACIEICTBEHHOU
U3MEHYUBOCTI.

CoxpaHHUTh U U3YUYUTh I'€HbI, YTOOBI MEHATH Oyayiiee. Kak nmpaBUIIbHO XpaHUTh



reabl. Kommekuuu reHeTMUecKHX — pecypcoB  pacteHuil. Ilpaktukym — w/mnum
UCCIIEIOBATENbCKUN NPOEKT «MeToapl KyJIbTUBHPOBAHMUS In VItro Ui COXPAaHEHUs
TE€HETUYECKUX PECYPCOB PACTEHUU U TSI YCKOPEHHOU CEJIEKLIUN.

['eHeTMyeckue UEHTpPbl B Hamed crpaHe. [ 7€ 3aHUMMAIOTCS TEHETUKOU |
T€HOMMKOM JUUISL HYK]T CEJIbCKOIO XO35MCTBA.



IHNIAHUPYEMBIE PE3YJIBTATBI
OCBOEHUS KYPCA BHEYPOUHOU JEATEJIBHOCTHU

3aHsaTHS B paMKax MpOTpaMMbl HAMpaBiIeHbl HA OOECIEUYCHHUE OCTHIKCHUS
IIKOJIbHUKAMH  CIICAYIOIIUX  JIMYHOCTHBIX, METANpPEIMETHBIX W IMPEIAMETHBIX
00pa3oBaTeNbHbIX PE3YIbTATOB.

JInuHOCTHBIE pe3y/IbTAThI:

B cgepe epasicoanckoco eocnumanusi: TOTOBHOCTh K  KOHCTPYKTHBHOM
COBMECTHOM JESITEIIbHOCTH TIPH BBITIOJTHEHUHN UCCIICIOBAHUIA U MMPOEKTOB, CTPEMIICHUE K
B3aMMOIIOHMMAHHIO W B3aTMOIIOMOIITH.

B cghepe nampuomuueckozco socnumanusi. OTHOIIEHUE K OMOJIOTUHU KaK K BaKHOU
COCTaBIISIONIEH KyJIbTYphI, TOPAOCTh 32 BKJIAJ POCCHUUCKAX U COBETCKHUX YYEHBIX B
pa3BUTHE MUPOBOI OMOJIOTUYECKON HAYKH.

B cghepe OyxosHo-npaecmeennoco 6ocnumawnus: TOTOBHOCTb OIICHUBAThH
MOBEJACHUE W TOCTYNKHA C TO3WIMA HPABCTBEHHBIX HOPM M HOPM 3KOJIOTHYECKOU
KyJIbTYPbI; TOHUMaHUE 3HAYMMOCTH HPABCTBEHHOTO ACTIEKTa JIEATEILHOCTH YEIOBEKa B
MEIUIIMHE U OMOJIOTHH.

B ciepe scmemuueckoco 6ocnumawnus: TIOHAMaHWE pOJIM OWOJNOTHH B
(hOpMHUPOBAHNY ICTETUIECKON KYJIBTYPHI THIHOCTH.

B cgepe quszuueckoeo eocnumanus, opmuposanus Kyibmypul 300p08bs U
IMOYUOHANTLHO2O OA20NOY4UsA; OTBETCTBEHHOE OTHOILIECHHE K CBOEMY 3/I0pPOBBIO U
yCTaHOBKA Ha 3JI0POBBIA 00pa3 )KU3HU (370pOBOE MUTAHUE, COOTIOACHIE TUTHEHUIECKUX
IIPaBUJI U HOPM, COTAaHCUPOBAHHBIN PEXXHUM 3aHATHI U OTIbIXA, pETYJIsipHas Ppu3nyeckas
AKTUBHOCTH); OCO3HAHUE MOCJICJICTBUI U HETIPUSATHE BPEAHBIX IPUBBIYCK (YIIOTpEOICHHE
aJIKOTOJIsI, HApKOTHKOB, KypeHHe) U HUHbIX ¢GopM Bpedaa id (PU3HUECKOTO U
MICUXWYECKOTO 3JI0POBbS; COONIOJICHHE MPaBU OE30MaCHOCTH, B TOM YHCJIC HABBIKU
0e30macHOTro MOBEICHUS B IPUPOJAHON cpejie; ChOPMHPOBAHHOCTh HaBbIKa pedIiekcu,
yIPaBJICHHE COOCTBEHHBIM YMOIIMOHATLHBIM COCTOSTHUEM.

B cghepe mpyoosoeco 6ocnumanus: akTUBHOE y4acTHE B PEIICHUM MPAKTHICCKUX
3amad (B paMKax CEMbH, IIKOJIBI, TOpPOJa, Kpas) OMOJIOTHYECKON U HDKOJOTHYECKOM
HAIPaBJICHHOCTH, WHTEPEC K TMPAKTHYCCKOMY H3YUYEHHIO MPOQEeCcCUil, CBA3AHHBIX C
OMoJIOTHEH.

B cgpepe sKonocuueckoco  6ocnumanus:  OpUEHTAIMSl HA TMPUMEHEHHE
OMOJIOTUYECKHUX 3HAHUH MPHY PEIICHUY 33/1a4 B 00JIACTH OKPY>KAFOIICH CPeIbl; 0OCO3HAHUE
IKOJIOTHYECKUX MPOOJIEM U MyTEH MX PEIICHUS; TOTOBHOCTh K YUaCTHIO B MPAKTHUECKOU
NESATETbHOCTH SKOJIOTUYECKON HATIPABICHHOCTH.

B cgepe nomumanusa yemHocmu HaAyuyHoO20 NO3HAHUA: OPUEHTALUs Ha
COBPEMEHHYIO CHCTEMY HAY4YHBIX IIPEACTABJICHHA OO0 OCHOBHBIX OWOJOTHYECKUX
3aKOHOMEPHOCTSIX, B3aMMOCBS3SX YEJIOBEKa C MPUPOAHOW W COIMAIBLHOW CpENIoi;



MMOHUMAHUE POJIU OMOJOTUYECKON HAayKHd B (POPMUPOBAHUU HAYUYHOI'O MUPOBO33PEHUS;
pa3BUTHE HAY4YHOH JIFOOO3HATENBHOCTH, MHTEpPECa K OMOJIOTMYECKOW HayKe, HaBBIKOB
HCCIIEI0BATEIILCKOU JIESITETbHOCTH.

B cgepe aoanmayuu x usmeHAIOWUMC YCOBUAM COYUANbHOU U NPUPOOHOL
cpeovl: aJeKBaTHAs OIEHKA HW3MEHSAIONIUMXCS  YCIIOBHM; TPUHSITUE  PEIICHUS
(MHOUBHIyallbHOE, B TPYyMIE) B HU3MEHSIOIIMXCA YCJIOBUSIX HAa OCHOBAaHMM aHAIIN3a
Oouonornueckor HGOPMAINK; TUTAHUPOBAHWE  JCHCTBUNA B HOBOM  CHUTyaluH
HA OCHOBAHMH 3HAHUM OMOJOTUYECKUX 3aKOHOMEPHOCTEH.

MeTtanpeameTHblie pe3yJbTAThI:

B cgpepe osradenus ynusepcanvhvimu yueOHbIMU NO3HABAMELHLIMU OCUCTBUMUL:
ba3oBbie JornuecKue JeHUCTBUSL:
| BpBIATE W XapaKTepU30BaTh CYIIECTBEHHBIE MPHU3HAKK OHOJOTHYECKHUX
00OBEKTOB (SIBJICHUIA);

I yCTaHaBJIMBATh CYIICCTBEHHBIM TNPH3HAK KJIAaCCH(PUKAIIMK OHOJOTHYECKHUX
00OBEKTOB (SIBJICHUI, TPOIIECCOB), OCHOBAaHWS MJisi OOOOIICHWS W CpPAaBHEHWS,
KPUTEPHUH TIPOBOIUMOTO aHAJIM3a;
¢ y4€TOM MPEIOKEHHON OMOJIOTMYECKON 3a/1aud BBISIBISATH 3aKOHOMEPHOCTH U
IPOTUBOPEYMS B pacCMaTpUBacMbIX (akTax W HAONIOACHHAX, Tpearath
KPUTEPHH JIJIS BBISIBJICHUS 3aKOHOMEPHOCTEH M MIPOTUBOPCUHIA;

BBISIBIIATH AehUIIUTHI MHPOPMAIIUU, MAHHBIX, HEOOXOAMUMBIX IS DPEIICHUS
TIOCTABJICHHOW 3a/1a4u;

| BBIABIATH MPUYUHHO-CJICICTBCHHBIC CBS3M TNPU HU3YYCHUH OHOJOTHYCCKUX
SBJICHUM W TIPOIECCOB; JENIaTh BBIBOJABI C HCIIOJH30BAHUEM JCTYKTHBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIIOUSHUH TI0 aHAJIOTUH, (OPMYIUPOBAThH
TUIIOTE3BI O B3aMMOCBSI3SIX;

| camocTosTeNnsHO BEIOMPATh CIOCOO perieHus yuyeOHOW OMOJIOTUYECKOW 3amadu
(cpaBHMBATh HECKOJIBKO BapHAHTOB PEIICHHMS, BHIOUPATh HAM0O0JIEE TTOIXOISIIHMA
C Y4€TOM CaMOCTOSTEIHHO BBIJICTICHHBIX KPUTEPHER).

ba3oBbie nccaenoBaTenbCKue IeHCTBUS:
MCIIOJIh30BaTh BOMPOCHI KaK MCCIICIOBATEIHCKAN HMHCTPYMEHT IMO3HAHUS;

I dbopMyJMpOBaTh  BOIMPOCH, (PUKCUPYIOIIME Pa3pblB MEXIy pealbHbIM U
KEIaTeNbHBIM  COCTOSSHUEM  CUTyallud, OOBCKTAa, W  CaMOCTOSATCIHHO
yCTaHABIWBATh UCKOMOE U JJAHHOE;

I dbopmupoBaTh  TUMOTE3Y 00  HCTUHHOCTH  COOCTBEHHBIX  CYXKJICHUH,
apTryMEHTHPOBATh CBOIO MMO3UIINIO, MHCHUE;

[ IIPOBOJIUTH IO CAMOCTOSITENIEHO COCTABIICHHOMY TUTaHY HAOIIO/IEHUE, HECIIOKHBIHI
OMOJIOTMYECKH JKCIIEPUMEHT, HEOOJIBIIOE WCCIEAOBaHNE M0 YCTaHOBJICHUIO
0COOEHHOCTEH OMOIOrNYECKOro 00beKTa (Ipolrecca) u3ydeHus,

I NPUYUHHO-CJICICTBEHHBIX CBSA3€H M 3aBUCUMOCTEH OHMOJOTMYECKHX OOBEKTOB
MEXTy CO0Oi;



| oueHuBats Ha IPUMEHUMOCTh M JIOCTOBEPHOCTHh MH(OPMAINIO, MOTYYCHHYIO B
X0J1€ HAOIIOACHMSI U DKCIIEPUMEHTA;

[ CaMOCTOSITeNIbHO (popMyupoBaTh O00O0OIIEHHS W BBIBOJBI 1O pe3yjbTaTaM
MPOBEAEHHOTO HAOIOACHUS, DKCIIEPUMEHTA, BIIAJIETh MHCTPYMEHTAMU OIICHKU
JIOCTOBEPHOCTH TIOJIYYEHHBIX BBIBOJOB U 0000IICHUI;

I MIPOTHO3UPOBATH BO3MOXKHOE JTaJbHEHIIIEe pa3BUTHE OMOJIOTUUECKHUX MPOIIECCOB H
UX TOCJEJCTBUS B aHAJIOTUYHBIX WM CXOJHBIX CHUTYallMSX, @ TAKXKE BBIJBUIATh
MPEANO0JIONKEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Pabota ¢ nadopmanmeii:

| MPUMEHSTH PA3JIMYHBIE METOJIbI, THCTPYMEHTHI U 3aMPOCHI MPU MOWCKE U 0TOOpe
Ouosiornyecko HMHOOpPMAIMM WM JAHHBIX W3 HCTOYHUKOB C Y4E€TOM
peAJIOKEHHON y4eOHOM OMOIOTUYECKOM 3a/1auu;

[ BEIOWPATh, aAHATU3UPOBATH, CHUCTEMATU3WPOBATh U  HHTEPIPETHPOBATH
OHoI0rHYecKyo HH(HOPMAIIMIO Pa3IMYHbIX BUIOB U (HOPM IMPEICTaBICHHS,

[ HaXOJWUTh CXOJHBIE apTyMEHTHI (ITOATBEPIKIAIOIINE UITH OTIPOBEPTAIOIIUE OJHY U
Ty K€ HUJICI0, BEPCUIO) B PA3IMYHBIX WH()OPMAITMOHHBIX HCTOYHUKAX;
CaMOCTOSITENIEHO BBIOMPATh ONTHMAILHYIO JOPMY MpeACTaBICHUS HHPOPMAIIUHU
WLTIOCTPUPOBATH pPeIlaeMble 3a7]a91 HECIIOKHBIMH CXEMaMH, TuarpaMMaMu, HHOU
rpaduKoil 1 1X KOMOWHAIIUSMH;

| OueHMBAaTH HAAEKHOCTh GHOJOTMYECKOM uHopMalUU MO  KPUTEPUSIM,
NPEI0KEHHBIM YUUTENIEM WK C(HOPMYITHPOBAHHBIM CaMOCTOSTEIHHO;
3alIOMUHATh ¥ CUCTEMATU3UPOBATh OMOJOTHIECKYIO HH(POPMAIIHIO.

B cgepe oenaoenus ynusepcanohvimu yyeOHbIMU KOMMYHUKAMUBHBIMU OEUCEUAMU

OOmenue:
i BOCIIPUHUMATH U (OPMYJIMPOBATH CYXJICHHUS, BBIpPAXKaTh 3MOIIUU B TIpOIECCEe

BBITIOJIHEHUSI TPAKTHYECKUX U JTAOOPATOPHBIX paboT;

[ BbIpakaTh ce0s (CBOIO TOUKY 3PEHHSI) B YCTHBIX U TUCBMEHHBIX TEKCTaX;

[ pacro3HaBaThb HEBepOaJbHbIE CpEACTBA  OOILEHUS, TMOHUMAaTh 3HAUYCHUE
COLMANIbHBIX 3HAKOB, 3HaTb W pACHO3HABaTh MPEANOCHUIKM KOH(IMKTHBIX
CUTYyalMii ¥ CMATYaTh KOH(DIUKTHI, BECTU IIEPErOBOPHI;

| nonnmMars HAMEpPEHHsS JIPYTHX, TMPOSABIATh YBAXKUTEIHHOE OTHOIIEHHE K
co0OeceTHUKY U B KOPPEKTHOU Popme PopMyITupOoBaTh CBOM BO3PAKECHHUS,;

| B X0/ TMajora u/uiau TUCKYCCUU 3a7aBaTh BOIIPOCH IO CYIIECTBY 00CYKIaeMon
OMOJIOTUYECKOM TeMbl M BBICKA3bIBaTh WJCH, HAICJICHHbIE Ha pelIeHue
OMOJIOrMYecKOH 3a71auu U MoiepKaHue OIaroxeaaTeIbHOCTH OOIICHMS;

| CONOCTaBIATH CBOM CYXJIEHUS C CYXICHHSIMH JAPYTMX YYaCTHHKOB JAMAjora,
OOHapyXUBATh Pa3IUUMsI U CXOJCTBO MMO3UIUH;

[ MyOJIMYHO MPEICTAaBIATh PE3yJbTaThl BBIMOJIHEHHOTO OHOJIOTHYECKOTO OIbITa
(3KCIIEpUMEHTA, UCCIIEIOBAHUS, ITPOEKTA);



| camocTostTenbHO BEIOWPATH (hOpMAT BRICTYIICHUS C YUETOM 3a7a4 MPE3CHTAINN U
O0COOEHHOCTEW ayIuTOpUM M B COOTBETCTBUM C HUM COCTaBJSITh YCTHBIE H
MMCbMEHHBIC TEKCTHI C UCTIOJIb30BaHUEM WILTIOCTPATUBHBIX MAaTEPHUAJIOB.

CoBmecTHas AeATebHOCTD (COTPYAHUYECTBO):

| NOHMMaTh M HCIIONB30BATE NPEUMYIIEeCTBAa KOMAaHIHOW W WHIWBHUAYaJIbHOU
paboThl MPU PEIICHUH KOHKPETHON OMOJIOrHYecKO MpoOsieMbl, 000CHOBBIBAThH
HEO0OXOAMMOCTh MPUMEHEHHs TPYIIOBBIX (POPM B3aUMOJCUCTBUS TIPU PEIICHUM
MOCTaBJICHHOU y4eOHOM 3a/1auu;

I MIPUHUMATh LIE€JIb COBMECTHOU AEATEIBbHOCTH, KOJUIEKTUBHO CTPOUTH AECHUCTBUS MO
€€ JOCTHKEHHUIO: paclpelensaTh PO, AOrOBapHBaThCA, 00CYX IaTh IpOLECC U
pe3yJabTaT COBMECTHOU PabOThI;

I yMeTh 00001IaTh MHEHHUS HECKOJIbKMX JIIOAEH, MpOSIBISITh TOTOBHOCTH
PYKOBOAUTH, BBIMOJIHATH MIOPYYEHHUS, TOAUUHATHCS;

[ IUTAHUPOBATh OpPraHU3allUI0 COBMECTHOM palOoThl, OMPEAENiATh CBOIO POJib (C
Y4ETOM MTPEANOYTEHUII M BO3MOXKHOCTEM BCEX YYAaCTHUKOB B3aUMOJCHCTBHS),
pacrpenensaTh 3aJadyd MEXAYy 4YJICHaMH KOMAaHJbl, Y4aCTBOBATh B TPYIIIOBBIX
dbopmax paboTsl (00CYyKaeHUSI, 0OMEH MHEHHUSIMHU, MO3TOBBIE IIITYPMbBI U UHBIEC);

| BBINOJHATE CBOIO YaCTb paboThI, JOCTUTaTh KaY€CTBEHHOIO Pe3yJibTaTa o CBOEMY
HAIIPaBJICHUIO U KOOPAUHUPOBATH CBOU JIEUCTBHUS C IPYTUMHU WICHAMU KOMAH/IbI;

[ OLICHMBATh KAayeCTBO CBOETO BKJIaJa B OOIMIMA TPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENIFHO  C(HOPMYJIMPOBAaHHBIM  yYaCTHUKaMU  B3aUMOJCHCTBUS,
CpPaBHHBATh PE3YJIbTAThI C UCXOIHOM 3a4a4€il ¥ BKJIAJl KaXKJA0TO YJIEHa KOMaH/bl B
JOCTUKEHHE Ppe3yJbTaTOB, pa3leliiTh c(epy OTBETCTBEHHOCTH M MPOSBISATH
TOTOBHOCTbH K MPENOCTABICHUIO OTYETA TIEPET TPYIIIION;

[ OBJAJETh CUCTEMOM YHHMBEPCAJIbHBIX KOMMYHMKATHBHBIX JEHCTBUH, KOTOpas
oOecnieunBaeT CHPOPMUPOBAHHOCTHh COLMATBHBIX HABBIKOB U 3MOIMOHAIHLHOTO
MHTEJUJIEKTA IKOJIBHUKOB.

B cgepe o6naoenus ynusepcanvHulMu yueOHbIMU peRYIAMUBHLIMU  OCUCMBUAMU.
Camoopranusanusi:
| BBIABINATH MpoOJeMBI ISl PEIICHHS B JKU3HEHHBIX M YyYEOHBIX CHUTYaIHsIX,
UCIO0JIb3Ysl OMOJIOTHYECKUE 3HAHMUS;

[ OpPUEHTHPOBATHCS B PA3UYHBIX [MOAX0/1aX MPUHATHUS pelieHni (MHAUBHUIyaIbHOE,
NPUHATHE PEILCHU B IPYIIe, IPUHATHE PELICHUN TPYTIIO);

| caMoCTOSITeNbHO COCTABIATE QITOPUTM pEUIeHMs] 3aJayd (UM €ro 4acTh),
BbIOMpaTh CIOCOO pemieHus ydeOHOW OMOJOTHMYecKod 3ajauyu C  yuéToM
UMEIOIINUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh
npesaraéMble BApUaHTHI PELICHUI;

| cocraBmaTe IUlaH aeiicTBHid (mnaH peanu3allMid HAMEYEHHOTO alrOpHTMa
pelieHus), KOPPEeKTUPOBATh MPEIUIOKECHHBIH AJITOPUTM C Y4YETOM IOJIy4EHUS
HOBBIX OMOJIOTMYECKUX 3HAHUI 00 U3yyaeMOM OHOJIOTHYECKOM OOBEKTE;

| nemats BBIOOpP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.



CaMOKOHTPOJIb (pediiekcus):

J

|

BJIJIETh CIIOCO0AMU CAaMOKOHTPOJISI, CAMOMOTHBAIIUU U pedIiekcuu;

JlaBaTh aJICKBATHYIO OLICHKY CUTYAIMU U MPEJIaraTh IUIaH €€ N3MEHCHMUS;
YUYUTBIBATh KOHTEKCT U NMPEABUIAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTbH ITPU
peuieHun y4yeOHOM OHMOJIOTMYECKOW 3ajadd, aJanTUpPOBaTh pEIIeHHE K
MEHSIOIIUMCS 00CTOSITEIILCTBAM;

OOBSICHATh MPUYUHBI JOCTHUXKEHUS (HEIOCTWKEHHS) Pe3yJIbTaTOB ACATEIbHOCTH,
JaBaTh OIICHKY NPUOOPETEHHOMY OIBITY, yMETh HAXOAWTh TO3UTHBHOE B
NPOU3OLIECAIIENA CUTYALIUH;

BHOCHUTh KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
MU3MEHUBIIMXCS CUTYyaIlui, yCTAaHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

OLCHUBATDL COOTBCTCTBUC PC3YyJIbTAaTa ICIIN U YCIIOBUSM.

3MOHI/IOH3JIBHBII71 HWHTCJJIICKT.

I
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pasznuyaTh, Ha3blBaThb W YIPABISATh COOCTBEHHBIMU SMOLMSIMU U 3MOLMSIMU
IpYTHX;

BBISIBJISITh U @aHAJIM3UPOBATH IPUYMHBI SMOLUI;

CTaBUTH ceOsl HA MECTO APYroro YeloBeKa, MOHUMATh MOTHBBI M HAMEPEHUs
JPYToro;

PEryJIUpOBaTh COCO0 BRIPAKEHUS IMOLIUH.

[IpunsiTue ceds u Ipyrux;

OCO3HAHHO OTHOCHUTBCS K APYTrOMY YEJIOBEKY, €0 MHEHHIO;

NpU3HABATH CBOE IIPABO HA OLIMOKY M TAKOE K€ MPaBO JPYroro;

OTKPBITOCTh Ce0€ U JPYTUM;

0CO3HaBaTh HEBO3MOXHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

OBJIAJIETh CUCTEMOM YHUBEPCATbHBIX YUEOHBIX PETyIATUBHBIX NEHCTBUI, KOTOpas
oOecrieunBaeT (HOPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS
NO3UIUS JIMYHOCTH), W KU3HEHHBIX HABBIKOB JHYHOCTH (yHpaBiieHUs coOOii,
CaMOJIMCLMIUIAHBI, YCTOMYMBOTO OBEACHHUS).

IIpenmeTHbIe pe3yJIbTAThI OCBOCHHS TIPOTPaMMBbI
B mo3naBaTenpHOM (MHTEUIEKTYabHOM) cdepe:
MpUOOPETEHUE OMBITA WCIIOJIH30BAHUS METOJIOB OMOJOTUYECKONW HAYKH C IENBIO

HN3YyUCHUA OMOJIOTMYECKUX O6’beKTOB, SIBICHUM U IMpoIECCCOB: Ha6JII-O,ZIeHI/IC, OIINCaHuc,

IMPOBCACHUEC HCCIOXKHBIX OMOJIOTUYECKUX OIBITOB H 9KCIICPUMCHTOB, B TOM YHCJIC C

HCITIOJIB30BaAHHUECM aHAJIOI'OBBIX 1 I_II/I(prBI)IX OMOJIOTUYCCKUX HpH60pOB U MHCTPYMCHTOB,

]

(I)OpMHpOBaHI/IC YMCHHS MHTCTPHUPOBATH OMOJIOrMYeCKUE 3HAHUS CO 3HAHUSMH U3

Ipyrux y4eOHbIX mpeamMeToB (hU3HUKH, XUMHUH, Teorpaduu, UCTOPUH, OOIIECTBO3HAHUS
UT. 1.);



[ dbopMupoBaHrE YMEHUN pemaTh y4eOHbIC 3a/1aui OMOJIOTHYECKOTO COMIEpKAHUS,
BBISIBIISITh ~ TMPUYUHHO-CIICJICTBEHHBIE ~ CBSI3M,  MPOBOJAUTH  KAaYECTBEHHBIE W
KOJIMYECTBEHHBIC PACUETHI, IeTIaTh BHIBOABI HA OCHOBAHHH MOJIYYCHHBIX PE3yJIbTaTOB;

I dbopMUpOBaHHE YMEHUS IJIAaHUPOBATh Y4eOHOE HCCIEAOBAHWE WIU MPOCKTHYIO
paboTy ¢ y4eTOM MOCTaBICHHOM 1eH: (OPMYIMPOBATH MIPOOIEMY, TUIIOTE3y U CTABUTH
3aJja4dl WCCIICIOBaHMS, BBHIOMpATh aJeKBaTHO ITOCTaBICHHON IIETM METOMBI, JeNaTh
BBIBO/JIBI 110 pe3yJIbTaTaM UCCICTOBAHUS WM IPOEKTHOM EATEIbHOCTH;

[ dbopMupoBaHNEe  HWHTEpeca K  YIIyOJIGHHIO  OWMOJIOTMUECKMX  3HAHUU
(mpeanpoduibHas MOArOTOBKA U MPOQecCuOHaNbHAs OPUEHTAIUs1) U BBIOOpY OHosIoTUn
KaK Mpo(MIBHOTO IpeaIMeTa Ha CTYTIEHH CPETHETrO MOJIHOTO 00pa30BaHus it OyayIen
npo(hecCHOHANBHON AESTeIbHOCTH, B 0O0JACTH OMOJOTHUH, MEIUIMHBI, SKOJIOTHH,
TICUXOJIOTHH, BETEPHUHAPUH, CETTLCKOTO X0351CTBA;

| BuajeHHe HaBbIKAMH pabotel ¢ wuHOpMaIHEH eCTECTBEHHO-HAYyYHOTO
COJIepKaHus, MPeICTaBICHHON B pa3HOW (opme (B BHIE TEKCTa, TAOIWYHBIX JAHHBIX,
cxeM, rpadukoB, aAWarpamMm, Mojelield, HN300pakKeHU), KPUTUYECKOrOo aHaJIn3a
WH(GOPMAIIUU U OLIEHKH €€ JOCTOBEPHOCTH;

[ YMEHHE WHTETPUPOBATH OMOJIOTMUECKHE 3HAHUS CO 3HAHUSMHU JIPYTUX y4EOHBIX
MpeIMETOB; MHTEpEC K yriayOJaeHHI0 OMONIOrMUeCKUX 3HAaHUN U BBIOOPY OHMOJNOTHH Kak
npodUIBHOTO MpeAMeTa Ha YpPOBHE CpEIHEro oOmero oOpazoBaHus I Oymaymiei
po(eCCUOHATTLHOW JESATEIBHOCTH B 00JacTH OHWOJOTHH, MEIUIIUHBI, DKOJIOTHH,
BETEpPUHAPUH, CEIHCKOTO XO3SMHCTBA, TMHIIEBON MPOMBIIUICHHOCTH, TICHXOJIOTHH,
HCKYCCTBa, CIIOPTa - UMETh YETKHE MPEACTABICHUS O MAaTEPHATUCTHICCKON CYITHOCTH
T€HOMOB JKHUBBIX OPTaHU3MOB M PETYJISIINIO HX PaOOTHI;

| smanme ocHoBHBIX ($akTOpOB OKpY’KaIOILIEH Cpenbl, BIMUSIOMIUX HA Pa3BUTHE U
CYIIIECTBOBAHHE KUBBIX OPraHU3MOB, aJaNTalii K (pakTopam OKpYKaroIIel Cpebl;

| 3HaHHE OCHOBHBIX MOJXO/I0B OMOTEXHOJIOTHH, UCTIOJIb30BAHUS €€ JIOCTHKEHUI B
COBPEMEHHOM KU3HU Y€I0BEKa, 0COOCHHOCTH HCIIOJIb30BAHUS )KUBBIX OPTaHU3MOB TS
MIPOM3BOJICTBEHHBIX HYX/I YEIOBEKA;

| 3HaHMe OCHOBHBIX TOJIXO/OB CEJEKLUH H GHOTEXHOIOIHH KYJbTYPHBIX PACTEHHH,
XapaKTepu30BaTh TEHETUYECKH  MOIU(PUIIMPOBAHHBIE  PACTCHHS, OIEPUPOBATH
MOHITHSMH, THOPHIM3AIMS, OTJAJCHHAs TUOPHIM3AIMs, HCKYCCTBEHHBIH OTOOD,
reTepo3uc, TpaHCPOopMaIysi, MyTareHes, TeHeTHIECKOE PeIaKTUPOBAHHCE,

NOHUMAaHHE MOJIEKYJSAPHBIX MEXaHM3MOB pealu3allid  HACIeJACTBEHHOMN
MHGOpPMAITUU U YMEHHE CBOOOIHO ONEPUPOBATH OCHOBHBIMH MOHSATHUSIMHU MOJIEKYJIIPHOU
OMOJIOTHH U €€ COBPEMEHHBIX HANPaBICHU — I€HOMHKH, METAar€HOMHKH, IPOTCOMUKH;

| 3HAHHMe OCHOBHBIX 3a00MeBaHMil Yesl0oBeKa, MEXaHU3MOB MX Pa3BUTHS, CIOCOOAaX
UX TUATHOCTHKU U JICUCHUS;



[ dbopMHUpOBaHUE YMEHHS MCIOJIL30BaTh MOHSTUHHBIN ammapaT U CUMBOJUYECKUN
S3bIK TEHETHKH, T'PaMOTHOE NPUMEHEHHE HAyYHbIX TEPMHUHOB, TOHSTUH, TEOPHUA,
3aKOHOB JISI OOBACHEHHS HAOIIOJAEMBIX OHOJOTHMYECKMX OOBEKTOB, SBIIEHUH M
MIPOIIECCOB, MO3BOJISIONINX 3aJI0KUTh (DYHIAMEHT HAy4YHOTO MUPOBO33PEHUSL.

B 1ieHHOCTHO-OpHEeHTAIIMOHHOM cdepe:

U 3HAHUC, YTO IPHUMCHCHHC COBPCMCHHBIX TEXHOJIOTUH MOHCKYHHPHOﬁ OMoJI0ruH
IMO3BOJIACT YCIICHIHO PpCIIaTb TaKHC 3JIO60,HHCBHBIC HpO6JIGMBI, KaK oOXpaHa

OKpY>Kalolllel cpefibl, COXpaHEHUE 370POBbS YEIOBEKA, KOHTPOJIb U BOCCTAHOBIICHUE
HKOCHUCTEM.



TEMATHUYECKOE INTAHUPOBAHUE

Moayab «Kak :KMBOTHBIE M PACTEHUSA MPUCTOCAOINBAIOTCD (IBOJIOLIMOHHAS
3K0JI0THA) 5-6 KiIaccsl (34 yaca)

Tembl

1. Ml uccienyem
JKUBBIE 00bEKTHI
(6 9)

OcHOBHOE coiep:KaHHue

CBoJiCcTBa U CTPOEHUE )KUBBIX

OpPraHU3MOB (CTPOCHHE KIIETKH).

Bun, ocoOb — opranmusm kak
eIMHas cucTeMa. Alantainuu
(mpucnoco6senus). [lonsrue
rOMEOCTa3a KUBOT'O OPraHU3Ma.
CniocoOsI ero noiiepsKkaHusl.
OrpaHudeHus
MOP(hOIOTHYSCKUX H
(U3HOJIOTHYECKHX aJanTaIui.
ITouemy opranu3msl He
CTAHOBSITCSI OECKOHEUHO

JesATeJbHOCTD

IIKOJbHIUKOB
Uccnenoparenbckue
pabothl «Bce mu (CUHMUIIBI,
Oenmku, Oepe3bl © T.I.)
OJIMHAKOBEIE?
DOTOKBECTY.
[IpakTuueckas pabota
«CocrasisieM KHUTY
PEKOpJIOB  pacCTEHUH W

JKUBOTHBIX HAIIICTO Kpasi».

2. Bausinue
OKpYKarouien
cpeabl HA )KUBbIE
opranusmabl (12 4)

ﬁﬂ T[BHTT/IMT/I) Ma T[PI—IT-.R'T/IMT/T7
BCESITHBIM.

DaKTOPBI OKPYKAKOLIEH CPEIbI
(abuotrueckue, OUOTUUYECKUE,
aHTpornoresssie). [lpumepnl
abnoTnyeckux (HakTopoB,
OKa3bIBAOIINX OCHOBHOE

BJIMAHHNC HA KU3HCACATCIbHOCTD

’KUBBIX OPTaHU3MOB:
TeMIlepaTypa, CBET, BIAKHOCTb.
OcHOBHBIE 3aKOHOMEPHOCTH
MIPUCIIOCOOJICHUS AKUBBIX
OpraHu3MOB K aOMOTHUYECKUM
daktopam. [Ipucnocobnenns k
OCHOBHBIM a0MOTHYECKUM
dakTopaM: Temmneparypa,
BJIQXKHOCTbH U CBET.

IIpakTrueckoe 3aHsTHE
«IBet u Temno» (KyOuku
Jba B3BECUTD, ITOJIOKHUTh
B vawiku [leTtpu Ha
Pa3HOIBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTD
3aHOBO — KTO OBICTpEe
pacrasiin).

[IpakTHueckoe 3aHsTHe
«Yto pacTBOpsieTCA B
BOJIE» (IKCTIEPUMEHT
«Kunkuii 1om»).
[IpakT4eckoe 3anaTne
«duddy3us Bemects B
BOJI€ (PacCTBOPHI)»,
«/IBMkKEHNE pacTBOPOB MO
IBETKY.

[IpakTH4eckoe 3aHsTHE
«Jlen mmaBaet B Boge
(aiicOepru, 3aMep3aHue
BOJIOEMOB)».

' ﬂpmc"rvme(‘rme 3AHITUC

«Jlen mpu 3amep3aHumn




pacuImpsieTcs»
(pa3pyuieHue KaMHs
(mouBoOOpazoBaHue),
3aMep3aHue KIIETOK).
[IpakTnueckoe 3aHsTre
«ly6ay (kyOuku Janaa
3aBEPHYTh B PA3HBIN
Martepuall, B3BECHUTH).
[IpakTrueckoe 3aHsTHE
«ITurmeHTh) (MOKHO
pa3zeanTh HAa BATMAHE
KpacUTeIu u3
(domacTepoBy.
IIpakTHueckoe 3ausATHE
«Kak »HBOTHBIE IJIaBAIOT
B BOJIe» (DKCIIEPUMEHT C
MTATIETKOM ).
HccnenoBartenbekue
paboThl «BiusiHue cBeta
(Tera, BIaXKHOCTH,
COCTaBa MOYBbI) HA
pPacTEHHs B €CTECTBEHHBIX
WJIM UICKYCCTBEHHBIX

3. BzaumoaeiicTBus

JKUBBIX OPraHu3MoOB
(4 4)

buoTtnueckue hakTopsl.
3aKOHOMEPHOCTH Pa3BUTHS
MEXBUIO0BBIX
B3aMMOOTHOIIEHUH.
KosBomtonus (XMIIHUK-KEPTBA;
Mapa3uT-X0351MH) DBOJIIOIHUS
CTpaTeruii 10ObIBaHUS MTHUIIIH.
ConmanbHOCTh. Bunpl-
BceneHupl. [lepeuens pacTeHmii-
BpPEIUTENIEH.

maTepuase).
HccnenoBareabckas
pabota «Habmroenus 3a
B3aMMOOTHOIIIEHUSIMHU
YKUBOTHBIX TTPH
TOOBIBAHNH UL
(KOpMYTITKH AJIST TITHIL, JJTST
TOPOJICKUX HJIA CEIThCKHUX
JKUBOTHBIX). BeO-
KaMephI».
HccnenoBarennckas
paborta
«PacnpoctpaneHue

' BUJOB-CUHAHTPOIIOB B

HalllCi MECTHOCTH




4. YeJsioBeK B )KM3HH = AHTPONOTEHHBIE (DAKTOPHI.

pacTeHuu U
KUBOTHBIX? (6 4)

5. Dkogornueckue
Humu (6 4)

[IpaBna 1, 4TO MEPBOOBITHBIE
JIFOJTY SKWJIA B TADMOHMH C
npupoaoi. O1oManHUBaHUE U
IpUPYUYEHHUE KUBOTHBIX U
pacTeHuil. 3a4em criacaTh
BBIMUPAIONTUE BUBI, KAK 3TO
nenatb. KynpTypHbIe pacTeHus U
ux aukue npeaku. [louemy
BaKHO UX COXPAHSTh.
Pa3Hoo06pa3ue KyabTypHBIX
PACTEHUH U UX 3HAYCHUE B
KU3HM YenoBeka. KpacHas kaura
Barieit reppuropun. Ocobo
OXpaHsieMbI€ TEPPUTOPHUH,
3anoBeIHUKU Poccuu u mupa.
buocdepa — ogna u3
BaYKHEUITX 000JI0YEK 3eMJTH.
UTo Takoe «3KOJIOTHUECKHE
HUIIN» U KaK OHU
dhopmupytrores? DopMupoBaHue
3HaHUM 110 OHMOPa3HOOOPa3UI0
AKUZHEHHBIX (QOPM,
MOBEICHYECKUX
MPUCTIOCOOTICHU,
Moau(bUKAITMOHHAS
M3MEHYHMBOCTH (Ha 6a30BOM
ypoBHe). PacTurenbHbie
CO00IIeCTBA M UX THIIBI.

. Pa3zButue U CMEHEI

PaCTUTEIIbHBIX COOOIIECTB.

[IpakTrueckas padbora
«Pa3zHoobpasue
KYJIbTYpPHBIX paCTEHUH B
BaIlleM PETUOHEY.
Uccnenosarensckas
pabota «BiusHue
AHTPOIIOTCHHBIX (DAKTOPOB
Ha pa3BUTHUE PACTCHUH B
ropojie/HaceICHHOM
MTYHKTEY.
DKCKypcHs/TIpaKTHIeCcKast
pabota «OOIIT B Barem
pETHOHE — YHUKAJIbHBIC
OOBEKTHI TPUPOIBDY.

Uccnenosarenbckue
paboOThI « IKOJOTUUECKUE
HUIIA BOKPYT TeOs —
onucanue GakTopoB
OKPYKaOLIEU CpeabD».
HccnenoBarenbckue
paboThI
«DeHonornyecKue
HAOIIOICHUS.

Moayab «OCHOBBI pacTeHMeBOACTBa» 7-8 Kiacchl (17 yacoB)

Tema 1. BBenenne B = UTo-Takoe pacTEHUEBOICTBO:

PAaCTCHHUEBOACTBO

(1)

OCHOBHbIE (PaKTOPHI
BBIPAIMBAHUS PACTCHUN.
Hcropus passurus
arpOXMMHUYECKUX 3HAHUHN
(pabotst M.B. JlIomonocosa, FO.
JIubuxa, Byccenro, B.B.

MIKOJbHUKOB
[IpakTryeckas paborta
«bouxka JInouxay.

Toxvaaera. KA. TuMunsga3era
[am] J - > M M r ~ 3

IT.A. Kocteruena, /I.H.




Tema 2.
ArporexHu4ecKuii
IKCIEPUMEHT (2 1)

Tema 3. Poab
XHUMHYECKHX
3JIEMEHTOB B
NUTAHUM PACTEHUH
(5w

[IpssHUIIHUKOBA U JIp.).
[IpaBuna nmocTaHOBKU
arpodKCIIEPUMEHTOB.
IlocTaHOBKA DKCIIEPUMEHTOB C
pacteHusiMU. Bp1OOp TEMBI,
COCTABJICHHUE TUITOTE3bI, UETU U
3a/1a4 HKCIIEPUMEHTA 110
BBIPALIMBAHUIO PACTCHUH B
KOHTPOJIUPYEMOM Cpelie.
KonTtpoau, nosBTopHOCTH,
IIPOBEJICHHUE DKCIIEPUMEHTA.
IInaHupoBaHMEe SKCIIEPUMEHTA.
OneHka pe3yapTaToB
DKCIIEPUMEHTA.

OcBoeHue TEXHOJI0rnn
KPYyTJIOTOJUYHOTO BBIPAIMBAHHUS
CaJIaTOB U MUKPO3€EJICHU B

. KOHTPOJIUPYEMBIX

MCKYCCTBEHHBIX yCJIOBUSIX.
Bopa. PactBop. BeiTsikka.
AHHOHBI, KATUOHBI,
AIEKTPONIPOBOAHOCTH M pH
pactBopa. Poib XuMH4eCKrX
AJIEMEHTOB B MUTAHUU PACTCHUI.
[Tonydenue nuTaTeIbHBIX
BEILIECTB PACTEHUSMHU.

VY noOpeHnusi: opraHuyeckue,
MUHEpaJbHbIE,
MUKpoOHosoruueckue. TUurbl
IATaHus pacTeHun. Bo3aymHoe
Y MUHEPAJIbHOE (KOPHEBOE)
MMUTAaHUE pacTeHU. TpaHcopT
MATATEJIbHBIX BEILIECTB
PACTEHUM: BOCXOISIIIUNA U
HUCXOJAIINHI TOK. Baxueimue
KaJIMiHbIe, POoCPOpHBIC U
a30THBIC YI00OpEHUs, UX
cBoiicTBa. [IpocTeie u cnoxHBIE
yA0OpeHuUs.

Poct n passutne pacrenmii:
3Tarbl OHTOTEHE3a, (PaKTOPHI,
BIIMSIOLIME HA POCT PACTEHUI:
CBET, T'YCTOTA MTOCAJ0K, TUTAHUE,

c'yﬁc'TpaT
OCOOEHHOCTH ITUTAHUSA

HccnenoBarenbekas
pabora «DakTopsl,
BIIUSIOIINE HA
npopacTaHue cemsiH (pocT
MIPOPOCTKOB)».
[IpakTnueckas padota
«CO0p yCTaHOBKH 117151
BBIpAlIMBaHUs PACTEHUH B
KOHTPOJUPYEMBIX
YCIOBHSIX).

[Tpaktrueckas padbota
«CxeMbl TUTaTEIbHBIX
pacTtBOpOB. Pacuer 103
yIa0OpeHH J1st
MUTATEJIbHBIX PACTBOPOBY.
[IpakTuueckas padbora
«IIpaBuna cmemmBanus
yI00peHuii»
[IpakTuueckas padboTa
«Iluranue pacreHuii:
TEXHOJIOTHS
MPUTOTOBJICHUS
MUTATEIbHBIX PACTBOPOB
IUISL Pa3HBIX KYJIbTYP».
[IpakTuueckas padbora
«MOHHUTOPUHT
MUHEPATBHOTO MTUTAHUS
pacTeHuin.
[IpakTrueckas padbota
«PacturenbHas
JTUArHOCTHUKAY.
UccnenoBarenbekas
paboTta «O1eHKa
COCTOSIHUSI KOMHATHBIX
pacTEHUH, paCTEHUMN HA
LIKOJIbHOU TEPPUTOPUH,




pacTeHui a30TOM. A30T U €ro yCTaHOBKa MPUYHH

3HaYeHUE B KU3HU PACTECHUI. NaTOJIOTMYECKUX

@opMbI a30Ta U UX COCTOSIHUM (TIpU
MIPEeBpAaICHHUE B MTOYBE. HAJTUIHHN)».

Hctounuku docdopa ans HccnenoBatenbekast
pacTeHus. 3HaueHUe pabota «O1eHKa BIUSHUS
bocdopcomepxanux pPa3TUYHBIX DJIEMEHTOB Ha
coeuHeHn! B KieTke. Poib COCTOSIHUE PACTEHUM
MaKpO3PTHUYECKUX COCTUHEHUM | (COCTAaBJIEHNE PA3INYHBIX
dbocdopa B sHEpreTHIECKOM TIOJTKOPMOK )».

oOMeHe.

Brnusinue xanus Ha puzndeckue
CBOMCTBA MPOTOIJIa3Mbl, HA
(hepMEeHTHI YIIIEBOOPOAHOTO
oOMeHa, CUHTEe3 OEJIKOB U Ap.
Pousib xanus B mopuepxanuu
WOHHOI0 0ajlaHCca B TKaHIX, B
MPOIECCAX CAMOPETYJISLINH.
Perymaropnas u
CTPYKTYpoOoOpa3oBaTeIbHas
POJIb KAJIBIKS. Y4YacTUE B
00pa30BaHUU KJIETOUYHOU
CTEHKH, MOJIJIEpKAHUU
CTPYKTYpbl MEMOpaH U
PEryJISIIUs UX MPOHUIIAEMOCTH.
3Ha4YCHUE MArHus B
MeTaboIu3Me pacTeHU M.
Marnwuii B coctaBe xyiopoduiiia,
CXOJICTBO XJIOpoduiUIa U
reMorjo0rHa Kak
CBUJIETEIILCTBO €ANHCTBA
OpPraHUYECKOTO MUPA.

Cepa 1 ero OCHOBHBIE
COEIMHEHUS, UX POJIb B
CTPYKTYPHOW OpraHu3aiuu
KJIETKH, y4acTHE B
OKHUCIIUTENIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMIX
MUKpO3JIEMEHTBL.
IIpencraBienus o ponu
MHUKPO3JIEMEHTOB B
MeTaboIM3Me pacTeHHIA.
Oco0eHHOCTH TTOCTYIIICHUS

MT/ﬂ(pﬂq JCMCHTOBB pﬂ("]"PI—TT/TST

CuHeprusMm U aHTaroHU3M




Tema 4.
Peryasitopsl pocra
pacreHmid. 3ammura
pacrenuii (24)

Tema 5. Boanas,
necyaHasi v
MOYBEHHAS
KYJbTYPbI, HX
NpUMEHEeHHE B
BbIpalllUBAHU U
pacTeHui.
Du3H0JI0TUsA
pacrenui (2 4)

AJIEMEHTOB NMUTAHUS PACTCHUM.
PacturenpHas [MarHoCcTUKA U
METObI UICHTU(UKAIIUN

_HEIOCTATKa/M30bITKA 3JIEMEHTOB

MUTaHUSI.
[TonsTue o perymnsaropax pocra
pactenuii. CTUMYJISITOPBI pOCTa
— (bUTOTOPMOHBI (AyKCUHBI,
ru60epesIMHbI, TUTOKHHHUHBI ).
NHrnbutopsl pocta pacTeHUi:
1. mpupoaHbie (a0CIU30Bas
KHCJIOTa ¥ HEKOTOPHIE
(heHOJIbHBIE BEIECTBRA
(uxymapoBasi, KOpu4uHasi,
CaJTUIIAIIOBAsT KUCIIOTHI).

2. CHHTETHUYECKHUE
(MOp(haKTUHBI, peTapIaHTHI,
nedoauaHThl, JECUKAHTHI,
repOunubl). DUTOMOHUTOPUHT
Y OLIEHKA COCTOSIHUSI PACTEHUM.
CoBpeMeHHBIE CITOCOOBI
MOHHUTOPHHTA.

3ammTa pacTeHU OT

_ BpEIUTEICH: OCHOBBL

onomerosia.

BojaHasi, necuyaHasi 1 HOYBEHHAs
KYJIBTYpBbI, UX IPUMEHEHUE B
BBIPAIIMBAHUU PACTEHUM.
IIpoBeneHue BObI B KOPHE U
cTebJie pacTeHUM.

BoHbII peXUM pacTEHUN:
CTpOEHHUE YCTHUIL: (aKTOPHI,
BIIMSIOIINE HA UX PACKPBITUE U
3aKpbITHE. 3HAUEHHUE MEXAHU3Ma
peryJsiluy UCIIAPEHNS BIIaru
pacTeHHUEM.

DOTOCUHTE3 — YHUKAIBHBIN
nporuecc pacteHuit. TeMHoBas u
cBeToBas (a3sl (HOTOCHHTE3A.
3nadenue poTrocuHTE3a IS
KUBBIX OpraHu3MoB. DaKTOpbI
pocTa pacTEHUM: BO3yX U
aspanus. [lonzemHoe npixanue
pacTEeHUI: COCTAB IIOYBEHHOI'O

[IpakTuueckas padbota
«DOUTOMOHUTOPHUHT U
OLICHKA COCTOSIHUS
pactennii. CoBpeMeHHbIE
CIIOCOOBI MOHUTOPUHTAY.

HccnenoBarenbckas
pabota «Bnusinue
reTepoaykcruHa Ha

npopactaHue (pocT Ha
Pa3HBIX CTATUAX, B PA3HBIX

YCJIOBUSIX ) Pa3IMYHBIX
pacTeHumn».
[Ipaktuueckas pabota

«HCcekTapuu: npaBuiia u
YCIIOBHS Pa3BEICHUS
ITOJIE3HBIX HACEKOMBIX).

[IpakTruueckas padboTa
«KopHeBoe 1aBieHue.
[IpakTuueckas pabora
«IIpurorosnenue
npenapara yCThHIL
METOJIOM CIIEIIKA.
HUccnenoBarensckne
paboThl «Bnusiaue
YCIIOBUU COZIEpKAHUS
pacTEeHHI Ha KOJINYECTBO
YCTBUIDY.

[IpakTuueckas padbota
«DyHKIMOHAIBHAS
JUArHOCTUKA PACTCHUH 10
aAKTUBHOCTH
XJIOPOILIACTOBY.
HccnenoBaTenbekas
pabora «Ornpezenenue

. xnopopumnma Aub, |

BO3/yXa, razooomes. ['a3000MeH  OrieHKa




npu 0€CIIOUBEHHOM
BbIpAIINBAHUY.

(boTOCUHTETHYECKOI
aKTUBHOCTU PacCTeHUH U
(bakTOpOB, BIUSIONIMX HA
HEey.

[IpakTryeckas paborta
«Aspanus, CO; u O,.
JIpIxaHue pacTeHui».
[IpakTrdeckas paborta
«/lpIxaHue pacTeHNN:
OLICHKa HMHTEHCUBHOCTH
JbIXaHUS PACTEHUHN U
IUIOJIOBY.
HccnenoBarenbckue
paboThl «Bnusiaue
croco0a BhIPAIMBAHUS
(coctaBa muTaTEIbHOU
CMECH, CXEMbI BHECEHHS])

Tema 6.
KyasTypHble
pacreHus.
CoBpeMeHHbBIE
ACIEeKTHI CeJICKIUH
(349)

Kaxk yenoBek cTajl MCIOIL30BaTh
pactenusn? CBsA3p pa3BUTHUSA
IIMBUJIM3AIINH YEJIOBEKA U
OJIOMAITHUBAHUS PACTCHUM.
JlomecTukanusi.
HacnencrBeHHOCTD U
W3MEHUYMBOCTh — OCHOBHBIC
CBOMCTBA JKMBBIX OPTAHU3MOB.
HN3menunBocTh. Bubl
U3MEHYUBOCTb.

['en —MaTepuanbHbI HOCUTEIb
HACJICICTBEHHOCTH U
M3MEeHUYMBOCTH. HyKilenHOBBIE
KUCJIOTHI. JIokanu3amus
F€HETUYECKOro MaTepuasa B
KJeTKe. [[eeHre KIeToK.
Pennuxkarmus JIHK. OcHoBHas

JIOTMa MOJIEKYJIIPHOI OMOJIOTHH.

Tpanckpunius. TpaHCasaLus.
Myranumu.

Dddekt OyTHIIIOUHOTO
TOPJIBIIIKA ¥ TEHETHYECKOE
pazHooOpasue. Uto Takoe
reH0aHk? 3a4eM COXpaHsTh
TCHETHYECKUE PECYPCHI
pactenuii? OCHOBHBIC CLIOCOOBI

Ha pﬂ("T‘ u pﬂQRT/I’T‘T/I‘}I
Pa3IMYHBIX PACTEHUI.
Juckyccus
«JlomecTtukanus, Bce JIn
pacTeHus 1 KUBOTHBIC,
KOTOPBIE JKUBYT PSIIOM C
YeJIOBEKOM UM
OJIOMAIIHUBAIOTCS?
Mo>kHO 1 cuuTaTh
TapakaHa 0JJOMalllHEHHbIM
JKUBOTHBIM 7).
[IpakTrnueckas padora
«MonaudukarmoHHas
W3MEHYHUBOCTD (JTUCTHS,
UTOJIKH C OJTHOTO
JIEPEBA).

[TpakTrueckas padora
«I'eH — UHCTPYKUHUS T10
cOopke kieTkH (Ha bucepe
WJTM KOHCTPYKTOPE)».
[IpakTuueckas padbota
«MyTtanus Ha 6yTepopoe
(JTF000# 0OBEKT U3
npeapIayIel padoThl, TIe
W3MEHEHUE MHCTPYKIHH
MIPUBEICT K U3MCHCHHIO
BHEIIIHEI'0 BHIA
o0BeKTa)».




Tema 7.
PacTurennnasn

npoaykius (2 4)

COXpaHEHUS TEHETUIECKUX
pECYpCOB pacTeHuii (ex situ u in
situ).

3nauenue padbot H.M. Bapuiosa.

3aKOH rOMOJIOTMYECKUX PSIJIOB.
LleHTpBI IPOUCXOXKICHUSA
KYJIbTYpHBIX pacTennii H.W.
Bagusosa u I1.M. JKykoBckoro.
OCHOBHBIE METOJIbI CEJIEKIINH.
['ubpuauzanms. @opmel 0TOOpA.
OcHOBHbIE HaITPaBJICHUS
CEJICKINU: yIy4YlICHUE
YPOKAMHOCTH, YCTOMYUBOCTH K
OMOTUYECKUM U aOMOTUYECKUM
bakTopam.

Ectb nm xxu3Hpb B ipobupke?
buotexHomorus KyabTypHBIX
pacTeHui.

Kak uenoBek moxer
MOU(DUITUPOBATH pacTeHUS ?
['eneTnyeckoe peIaKTUPOBAHUE.
CoBpeMEHHBIE TTOAXO0IbI U

JOCTHRPKCHUA TCHETHYCCKOIO

pEIaKTUPOBaHUs PACTCHUIA.
Hanzemueblie u noa3eMHbie
opraunsl pacteHuit. [loOer u
BUOU3MEHEHHBIN MOOET
pactennii. CnocoOsl
Pa3MHOXEHUS PACTCHUI.
ITonsiTrE 0 Ka4ECTBE MPOLYKTOB
nutanus. [IpoGraembl
KOHKYPEHI[UU OT€YECTBEHHBIX
MPOAYKTOB MUTAHMUS C
uMnopTHeIMU. Jloructrka
JIOCTaBKH U CPEJCTBA
COXpPaHEHUS IPOIYKTOB
MATaHHUS.

Mukpo3eneHb: 0JIE3HOCTh U
TEXHOJIOTHS.

XUMHUYECKUN aHAJIN3
npoaykuuu. OCHOBBI
CHEKTPO(HOTOMETPUH.
[TorenmomeTpusi.
Xpomarorpagus.

[IpakTuueckas paboTa mo
rpymmnam «OTKya Ha
HaIlTUX CTOJIaX
(bPYKTHI/OBOIIIN/3TTAKI.
[Ipaktuueckas padota
«BsIpammBaem ropox. Kak
MIPOBECTH CKPEIIUBAHUE Y
TOpOXay.
HccnenoBarenbckas
paboTta «BrIpanuBanue
pacTeHuil B IpoOUpPKeE»
(MOkHO BOCIIOJIL30BaThCS
pe3ysbTaTaMu
TIPEIBITY X
AKCTIICPUMEHTOB I10
COCTaBJICHUIO
MTUTATEIHHBIX PACTBOPOB
JUTSl pacTEHUR ).
[Tpaktrueckas padota
«I"eHOMHBIE HOKHUIIBI
(MonmenupoBaHUE PabOTHI
cuctembl CRISP-Cas)».

[IpakTuueckas pabora
«IIpenenpHO MOy CTHMBIC
koHneHTparuu (IT1K) u
METO/IBI KOHTPOJIS
0€301MacHOCTH
PACTUTENBHBIX MTPOTYKTOB
TTUTAHUS.
UccnenoBarensckas
pabota «Or1eHka KauecTBa
BBIPAILICHHON
MUKpO3eIeHn» (1100
CBOSI, TUOO M3 Mara3uHa).
[IpakTrdeckas padota
«MeToIbl OlIeHKU
KayeCTBA PACTUTEIBHOU
MPOIYKIIMN: XPaHEHUE U
COXPaHHOCTh
MTUTATETBHBIX BEIECTB
(Mo gocTynHomMy
000pYy/I0BAHUIO).
HccnenoBarenbekast




pabota «Onpenenenue
BuTaMuHa C MeTOI0M
00OpaTHOTO TUTPOBAHUS B

| A0AaX Ha Pa3HOM CPOKe |
IJI0JaX

Moayvab «buorexnosorus» 7-8 kiaaccnol (17 yacoB)

(cmocobe) XpaHEHU .

— Tembl— OCHOBHOC COACPKAHUE

Tema 1.
Bbuorexnogorus
(29)

Tema 2.

Mukpoouonorus
(4 4)

[TonsiTe OMOTEXHOJIOTHH. 3a4eM
YEJIOBEKY OMOTEXHOJIOTHH, B YEM
WX MIPEUMYIIIECTBO TIEpPe]T
XUMHUYECKUM CUHTE30M. OCHOBHBIE
01000 BEKTHI OMOTEXHOJIOTHU:
TIPOMBIIIJICHHBIC
MUKPOOPTaHU3MBI, KIICTKH U TKAaHU
pacTeHuH, )KUBOTHBIX W YEJIOBEKa,
OMOKaTaIM3aTopHl.

ChIpbe 1151 OMOCUMHTE3a U OLIEHKA
€ro OMOJIOrMYECKOM [IEHHOCTH.
OCHOBHBIC HCTOYHUKH yTIEPO/Ia,
a30Tta, hocdopa, MUKPOITIEMEHTOB.
HccnenoBanrie HOBBIX HCTOYHUKOB
CBIPbsI (BKJIFOYAsi BOIIPOCHI €T0
peBapUTeNbHON 00paboTKM),
pa3paboTKa HOBBIX MTUTATEIbHBIX
Cpell, B TOM YHCJIE BKIIFOUAROIIINX
OMOCTUMYJISITOPHI M IPyTHE
DJIEMCHTHI YIIPABJICHUS U
ONITHUMM3AIINHU TTPOIIECCOB
onocuHTe3a. MeToanl
ONTHMM3AIINY TATATETbHBIX CPE/I.
[lonoxenue npoKapuoTOB B
CHUCTEME OPTaHUYECKOTO MHUPA.
Crtpoenne 0akTepuanbHON KIETKU.
Knaccudukanus 6akrepuii.
Mopdomnorust 6aktepuii. [Ipoctbie
Y CJIO)KHBIC METO bl OKPAIITUBAHMUSI
oaxTepuil. usnosorust OakTepuii:
NUTaHUE, AbIXaHUE, POCT U
pa3MHOXEeHHEe. 3HAKOMCTBO C
TOMEHOM Apxeun

= (3KCTpeMOGUITBLHOCTD,

0COOEHHOCTH CTPOEHHUS KJIETKH).

HesiTeabHOCTH
IKOJIbHUKOB

[TpakTuueckas padora
«ITpumepnl
IPUMEHCHUS
OMOJIOTHYECKHUX
00BEKTOB B TBOEH
KUZHID).

[IpakTuka.
JlaGoparopHas pabota
«DUKCUPOBAHHBIE
npenaparbl OaKTepuil.
Omnpenenenue Gopmbl
MIPEII0KEHHBIX
KYJIbTYP
MHUKpPOOPTaHU3MOB,
UCIIOJIb3Ys IPOCTOM
METOJ1 OKPACKI.
JaGoparopHas pabora
«Omnpenenenue Tuna




MOJIOYHOKUCIIOE U CHUPTOBOE
opoxxenue. otoTpodHbIe U
XEeMOTpO(HBIE OAKTEPHHU.
Kunernueckoe onucanue mpoiecca
pOCTa MUKPOOPTaHU3MOB.
DKCNOHEHIMaIbHAs MOJIETb POCTA.
Kuneruka rudenu
MHUKPOOPTaHU3MOB.

[TaTorennsie 6akrepun. YymMHas
majoyka v YepHasi CMepTh,
00TyJIN3M, CTOJIOHSK, TyOepKyJes.
Uctopust 60prObI €
OakTepraTbHBIMU UH(DEKITUSIMH.
Boiina 6eckoHeYHOCTH:
AHTUOMOTUKH ITPOTUB OAKTEPHIA.
MexaHu3MBbI JeHCTBUN
aHTUOMOTHUKOB. MEKKIIETOUHAS
KOMMYHHUKaIus 6akrepuii. UYyBcTBO
KBOpyMa.

[Ipumenenue 6akrepuit
yenoBeKoM. Kunernueckoe
onucaHne OMOCUHTE3a MPOAYKTOB
MUKpoopranusmMamu. bakrepuu,
KOTOpbIE€ MOTYT pa3jararb
TJTACTHUK.

Mukpoopranusmesl B
arpoONOTEXHOJIOTHH.
HckyccTBEeHHBIEC acCOLIMAIIUU
PaCcTEeHHUI C MUKPOOPTraHU3MaMHU

KJIETOYHOU CTEHKHU
METO/I0M OKpAaITUBaHUS
no ['pamy» (ipu
HaJIMYUU PEAKTHUBOB).
JlaGopatopHasi pabota
«IIpurorosiienue
TIPYOKA3HCHHBIX
pernapaToB
MOJIOYHOKUCIIBIX
OaxkTepuiny.
JlabopaTtopHas pabota
«IloceB cMbIBa ¢ pyKk Ha
yamku [letpuy».
JlaGoparopnas pabota
«Bplenenue 4yucTomn
KYJBTYpbI OaKTepuil.
Meton pa3BeacHU.
Meton ucromaruero
ITPUXAy.
JlaGoparopHas pabota
«Mopdomoruyeckas
XapaKTePUCTHKA
BBIJICJICHHON YHCTOM
KYJbTYPBI:
XapaKTePUCTHKA
KOJIOHUH, (hopMa
OakTepuid, THIT
KJIETOYHOW CTEHKI.
JlabGopaTtopHas paboTta
«CpaBHeHuUE pocTa
MHUKPOOPTaHU3MOB Ha
yarke 6e3 u ¢
no0aBieHus
AaHTHOMOTHKOB.
HccnenoBatenbekast
pabota «Ilouck
MHUKpPOOPTaHHU3MOB
00J1a1ar0IINX
AHTarOHUCTUYECKOMN
AKTUBHOCTBIO.
HccnenoBarenbckast
paboTa «Bbienenue
MOJIOYHOKHCITBIX

oaxTepul
T v

HCCIIEIOBAHNUE UX




Tema 3.
JyKapuoTHYeCcKue
OpPraHu3Mbl B
OMOTEXHOJIOTUH
(I1ecHeBbIE TPUODI,
APOIKKH,
BO0POCaHN) (3 4)

[1necHeBbIe rPUOBI TPOTYIICHTHI
OMOJOTUYECKU aKTUBHBIX BEIIIECTB
OO6mrast xapaKTepUCTHKA JPOKKEH
caxapomuieToB. Mcropus
VICIIOJIB30BAHUsA JPOXKEN B
TPaJAUIIMOHHON OMOTEXHOJIOTHH.
TexHoIorun BUHOIENHUS U
XJ1e0O0IeUeHMS,
CIIELMAIU3UPOBAHHBIE PACHI
JIpoxokeit. MeTabom3M JpoAoKen.
Peaxuust ciupToBOTro OpOKEHUS.
[TonydeHre BTOPUYHBIX
MeTa00JIUTOB B IPOxiKax. [[poxoku
KaK MPOAYLIEHThI OUOTOIIUB.
[Tonmyyenue neneBbIx OEIKOB B
JPOKIKAX.

Oco0eHHOCTH BEreTaTUBHOIO U
MOJIOBOTO PA3MHOKEHUS Y
JIPOKKEHN, 3HAUCHUE U3YUCHUS
MUTO3a U [IATOKUHE3A IS
ONTUMU3AIUHU MTPOIIECCOB
KYJbTUBUPOBAHUS JPOKKEBBIX
ITAMMOB, IOHUMAaHUs IPUYUH
NaTOT€HHOCTH APOKAKEH U rpudoB,
MOKMCKa MUIIIEHEN QyHTUIIUIOB U
pa3pabOTKH HOBBIX JIEKAPCTBEHHBIX
npenaparos.

Bonopocnu — nepCcrieKTUBHbBIN
O0OBEKT JJ1s1 MPOU3BOCTBA OeKa U
YIJIEBOJIOB. broTexHomornueckue
METOJIbl OUYUCTKHU TBEPIBIX,
YKUJIKUX OTXOJIOB U ra3000pa3HbIX
OTXOJI0B MPOU3BOJICTB. CTOUHBIE
BOJIbl. CXEMBI OUHUCTKHU.
buodunbTpsl, a3poTeHKH,
METAHTEHKH, OKCUTEHKH.
AKTUBHBIN W U BXOJSIIUE B HETO
MUKpOOpranusmsl. Mcnonb3oBaHue
BOJIOPOCIIEN B OUUCTKE CTOYHBIX
BO/I.

AKTUBHOCTH.
HccnenoBatenbekast
pabota «Bbienenue
OakTepuil MOJE3HBIX
IJI. pAaCTCHUI.
JlaGoparopnas pabota
«IToncuer kneTok
TPOXOKEN B KAMEPE
I'opsieBax.
JlabopaTtopHas padota
«OOHapyxeHue
IPOTYKTOB CITUPTOBOTO
OpOKEHUsI: ITUIOBOTO
CIIUPTa U YTIJIEKUCIIOTO
razay.

Jlaboparopnas pabota
«Habmonenue
Pa3MHOKEHUS
JPOMKIKEBBIX KICTOKY.
[IpakTuueckas pabota
«ITonmydenue TBOpora u
kedupa Ha OCHOBE
MOJIOUHOKHCITBIX
OaKTepuin.
[IpakTuueckas padbora
«OcHOBHBIE BUIbI KBaca
U UX XapaKTePUCTUKA»
«Jlpoxxu u
MOJIOYHOKHCITBIC
OaxTepum,
TIPUMEHSCMBIE IS
MIPOU3BOJICTBA KBACay.
[IpakTruueckas padbota
«CpaBHUTETBHBIN
aHaJu3 pa3BUTHS
JPOXKEHN B a9pOOHBIX U
aHa’POOHBIX
YCIIOBUSIX).
[IpakTuueckas padbota
«MeTtoapl OLICHKH
CBOWCTB
XJIeOOTEKapHBIX
JIPOAKIKEM.
OcoOeHHocTU
MIPUMCHCHHSI




Tema 4.
HacneacrBennas
uHopmauus (2 4)

Tema S.
BupycoJgorus (2 1)

HacnencTBeHHOCTD U
W3MEHYUBOCTh — OCHOBHBIC
CBOMCTBA )KUBBIX OPTAaHU3MOB.
N3menunBocTh. Buanl
W3MEHYHBOCTb.

I'en —MaTepuranbHbI HOCUTEIND
HACJICJICTBEHHOCTH U
M3MeHUYMBOCTH. HyKkilenHOBBIE
KHCIOTHIL. JIokanu3anus
FEHETUYECKOT 0 MaTepuala B
KJIETKE. [[eJieHne KIIeTOK.
Pennukamus JIHK. OcHoBHas
JI0TMa MOJIEKYJISIpHOM OMOJIOTHH.
Tpanckpunuus. Tpancusauus.
Myranuu.

ITonoxeHue BUPyCOB B CUCTEME
opranndeckoro mupa. CTpykrypa u
XUMHUYECKUI COCTaB BUPYCOB.
Knaccugukanus BUpycos.
Penponyxuus Bupycos. Bupycer -

MIPECCOBAHHBIX,
CYIICHBIX H
WHCTaHTHBIX
TIPOAKEI.
Hccnenosarennckas
pabota «Bnusinue
(UBUKO-XUMHUECKUX
(bakTOpOB HA KAYECTBO
OMOTEXHOJIOTMUECKOM
npoayKiuu (KBac,
keup, chIp, XJ1ed u
Tp.)».
NccnenoBarenbekas
paborta «Bnusinue
(U3UKO-XMMHYECKHUX
(bakToOpoB Ha pOCT
Bogopociu (Chlorella
vulgaris)».
[Ipaktruueckas pabota
«MoaudukanroHHas
U3MEHUYUBOCTD (JIUCThS,
UTOJIKU C OJTHOTO
JEPEBA).
[IpakTuueckas padbora
«I'eH — uHCTpYKIUS 110
cOOopKe KJIeTKH (Ha
oucepe Wi
KOHCTPYKTOPE)».
[IpakTnueckas padbora
«MyTtanus Ha
oytepOpoe (moboi
00BEKT U3 MpEebIAYIIEH
paboThI, T/I€ U3MEHEHHE
WHCTPYKIIUH TIPUBEICT
K U3MEHEHUIO

_BHCIIHCI'O-BH 1A

00BEKTA)».

IIpocmotp
JOKYMEHTaJIbHOTO
¢unbMa o BUpycax.
[TpakTnueckas padora.
«Meton pa3BeneHH.

BO30yAUTENN MH(PEKITNOHHBIX [IpakTruueckas paboTa.
Oone3nell. OHKOBUPYCEHL «TurpoBanue
bakrepuodaru: crpoenue, OakTepuodarony.




- buojoruyeckue METOAbLOOPHOBLC |

Tema 6. 'ennast
HHKEHepus u
OMOTEXHOJIOTHH

(14)

Tema 7.
BbuorexHosioruu B

’KHBOTHOBO/CTBE
2w

Tema 8.
‘Buorexnoaoruu B
pacTeHueBOACTBE

CBOWCTBA, IPUMEHEHHUE.

BUPYCAMHU.

OCHOBBI FT€HHOW HH)KEHEPUH.
Bexkropa. Cnenuduyeckue
bepMeHThI OaKTepHil.
bruoTtexHomornu MpOAyKIHH
0eJIKOB B 0aKTEpHUATIbHbBIX
KyJIbTypax. JlocThKeHNst TEHHOU
WHXEHEPUH U OMOTEXHOJIOTUH.
CRISPR/Cas — cucrema
aJIaNTUBHOTO UMMYHHUTETA
Oakrepuii u apxeir. [MO. Metos
noxyuenus ['MO.

JlomecTuKalusi OCHOBHBIX
JIOMAIITHAX KUBOTHBIX;
COBPEMEHHBIE SKCTIEPUMEHTHI 110
JIOMECTHKAITUN KUBOTHBIX
(cuna, HopKa u Ap. —
HKCTIEPUMEHTHI HAYYHOM IIKOJIbI
akajneMuka bensieBa).
CoBpeMeHHbIE METO/IbI B
YKUBOTHOBOJICTBE: TPAHCIUIAHTAITUS
AMOPUOHOB, XUMEPHBIE )KUBOTHBIE,
KJIOHUPOBAHHUE.

OcHOBHBIE 00JIE3HU )KUBOTHBIX U
POJIb TATOTCHHBIX
MUKpPOOPTaHU3MOB U [Tapa3uTOB B
pa3BUTUU 3a00JI€BAaHUHN TOMAIITHUX
KUBOTHBIX U OCHOBHBIX MEpPax
O0pBOBI C HUMH; POJIb TIOJIE3HBIX
MUKPOCUMOMOHTOB B OpTraHu3Me
KUBOTHBIX. [losToXHUTETEHOE M
no0oYHOE (OTPULIATEIIHLHOE)
BO3/ICHCTBUHA aHTHOMOTHKOB Ha
OpTaHU3M B XOJ€ JICUCHUS
YKUBOTHBIX; IIETTU U 3a]a4H

- BECTCpUHAPUU. buorexnonorus

KOPMOBBIX IIpenapaTosB.
OCHOBHBIE METO/IbI CEIEKIIHH.

' T'uGpuauzanus. @opmer oTOopa.

OCHOBHBIE HaNPABIEHUSA

[IpakTruueckas pabora
«OHJIOHYKJIEA3hbI
pectpukiuu (pabota ¢
HYKJICOTHIHBIMU
MOCJIEI0BATEIbHOCTSIMU
Ha Oymare)».
[IpakTruueckas padbota
«] eHHbIE HOKHHULIBI -
CRISPR/Cas
(MozmenupoBaHHE Ha
Oymare)».
Urpa-nuckyccus:
«Bpurpai rpasnT Ha
co3znanue I'MO».
Junckyccus
«JlomecTtukarusi, Bce 11
pacTeHUs U KUBOTHBIE,
KOTOPBIE KUBYT PSAAOM
C YEJIOBEKOM UM
0JIOMalTHUBAKOTCS ?
MO3HO 11 CUNUTATh
TapakaHa
0JIOMalTHEHHBIM
KUBOTHBIM?».
[IpakTrdeckas paborta
«Mertonuka
KJIOHUPOBAHUS
(MoenMpoBaHUE Ha
Oymare).
[IpakTuueckas pabora
«CocraBieHue pauoHa
MUTAHUS ’KUBOTHOTO,
pacueT pacxoJI0B Ha
COJIEPKAHUEY.
UccnenoBarenbckas
paboTta «Or1eHKa
Ka4yeCTBa MOJIOYHOM
POIYKLIUID.

[IpakTuueckas pabora

«BrIpamuBaeM ropox.

Kak nposectn




(14)

Moayab «MoJjekyasipable 0CHOBBI (pu3u0a0rum u papmak

(68 yacoB)

TemMbl

duzunogornueckas
xumus (20 v)

CEJIEKIINU: YITy4IlICeHUE
YPOKANHOCTH, YCTOUUUBOCTH K
OMOTUYECKUM U a0MOTUYECKUM
dakTopam.

OcCHOBHBIE TOJAXObI CEIEKIINU U
OMOTEXHOJIOTHH KYJIbTYPHBIX
pactenuit, [ ubpunuzarus,
oTHajaeHHas THOpUIN3aIus,
HMCKYCCTBEHHBIH OTOOp, reTepo3HuC,
TpaHchopMalys, MyTareHes,
TeHETUYECKOE PEIaKTUPOBAHUE).
Ucropus cenexuuu B Poccun n
MUpE, UCTOPUS Pa3BUTHUS
BAKHEUIINX COPTOB KYJIbTYPHBIX
pacTeHuil.

Kak uenoBek moxer
MOU(DUITUPOBATH PACTEHUS?
I'ennas naxxenepus pacrenui: Uro
TaKO€ TeHETUYECKasi HHXEHEPUs
pactenuid. TpaHCreHHbIE paCTCHUS.
Mertoabl nonyuenus. OOpazoBaHue
OITyXOJIEW Y PACTCHUM.
ArpobakTepuanbHas
Tpancopmarus: Ti-1a3MuIbI.
I'ensr T-AHK. MonekynspHo-
T€HETUYECKUE MEXaHU3MBbI
Tpancopmarmu. ['enernueckoe
penaktupoBaHue. CoBpeMEHHbIE
MOAXO/IbI U TOCTHXKEHUS
T€HETUYECKOr0 PEAAKTUPOBAHUS
pacTeHui.

Ectp 511 xu3Hb B ipoOupke?

- BUOTEXHONOrus KYJIbTYPHBIX

pacTeHuil.

OcHoOBHOE coJiep:KaHue

opradorensl: O, C, N, H.
AKTUBHBIE (DOPMBI KUCIIOPOJIA, UX

CKpEIIUBaHUC Y
ropoxay.
[IpakTuueckas padbora
«] 'eHOMHBIE HOKHHIIBI
(MonenupoBaHue
PabOThI CUCTEMBI
CRISP-Cas).
Uccnenosarensckas
paboTta «BrIpamnuBanue
pacTeHui B IpoOHpKe»
(MOXHO
BOCIIOJIb30BaThCS
pe3ysbTaTaMu
MPEIbITY X
HKCIIEPUMEHTOB 10
COCTAaBJICHUIO
MTUTATEIIbHBIX
pPacTBOPOB st
pacTeHuit).

coJIorum» 9 Kiaace

JlesATeJIbHOCTD
IKOJbHUKOB
HccnepoBarenbckas
paboTta
«KonnuecTBeHHas




IMOJIy4CHHC, HCﬁTpaHHSaHHH. OLCHKa COACPKaHHA
MaKPOBHeMeHTBIZ IMPONICHT MHUKPOIJICMCHTOB MJIN




COJZIEpKaHMs B OpraHU3Me,
BBITIOJHSIEMAs (PYHKITHS,

COACPIKAaHNEC B IIPOAYKTAX IMUTAHUS.

Ca2+ - cBsI3BIBAIOIINE OCIKH,
JETIOHUPOBAHUE KaJIbIIHUS,
perymsius ypoBHS KalbIUs B
OpraHu3Me: TOPMOHBI ITo4YeK. Mg —
CTpoeHHe XJIopoduia, ero
AKTHUBALMSA COJTHEUHOM SHEPTUEH.
MHUKpPO3JIEMEHTBI: B KAKUX
MOJIEKYJIax CoJepKarcs,
BBITIOJTHSIEMast QyHKITHSA,

COACPIKaHNEC B IIPOAYKTAX ITUTAHUS.

[TocnencTBus nepero3uPOBKU
MHKpO3JeMEeHTaMu. Fe —
yCBanBaeMbl€ TUIIbI COCTMHEHUIN
xenesa. ['eMornpoTenHsl,
reMOIIMaHuH, UTOXpOMBI. Cu —
YCBOCHHE U TPAHCIIOPT MEJIH.
benku, conepxaiue Meap.
[Tatonornueckne CHHIAPOMBI
Menke u Bunbcona, CBSI3aHHBIC C
MeTab0IU3MOM MEH.
TOKCUYHBIE PIIEMEHTBI
[Tepnoandecko CUCTEMBI JJIs
opranusMa. Bnusinue Hegocrarka
MaKpO U MUKPO3JIEMEHTOB Ha
KUBbIE OPTAHU3MBL.

Kupsl. 3abosieBanus yenoBeka,
CBSI3aHHBIC C HAPYIICHUSIMU
’KUPOBOrO0 OOMEHA.
JuciunuaemMun.

VYraeBoapl. 3a00IeBaHUS YSTIOBEKA,
CBSI3aHHBIC C HAPYIICHUSIMU
yIiIeBOJHOro oOMeHa. CaxapHslii
na0er.

benku. Ctpoenue. 3a0oneBanus
YEJI0BEKA, CBSI3aHHBIE C
HapyIICHUSIMH OCJIIKOBOTO OOMEHA.
Oy 6e1K0oB. DEPMEHTHI.
Mexanusm neiicteust. Knaccesl
(hepMEHTATUBHBIX PEAKITH.
KodepmeHTsl.

BUTaMUHOB B [THILEBBIX
IIPOYKTAX).
[IpakTyeckoe 3aHsTHE
«KauecTBeHHBIE
peakuu Ha
OpraHu4yecKue
MOJIEKYJIBI».
IIpakTrueckoe 3aHsATHE
«JIeHaTyparus OEIKOB
[IpakTrueckoe 3aHsATHE
«M3yuyeHune akTHBHOCTH
amuiasb.
IIpakTHueckoe 3aHsATHE
«/Inanu3s (knerouka
Tpayoe)».

BuraMuHEeL '),I(T/Ipﬂpﬂ (‘T‘RﬂpT/ﬂ\/ﬂJPj

BoziopacTBopuMmbIie. [IpeBparienue




BUTAMHHOB B aKTUBHBIE ()OPMBI
KOEepMEHTOB. ABUTAMUHO3BI.
OCHOBHBIE THITBI META0OTHYECKHUX
peakuui. buosnepreTnueckue
npoueccel. ['mukomus. Lk
Kpebca. Llens nepenoca
IIEKTPOHOB. OKHCIIEHNUE KUPHBIX
kucioT. Katabonusm
aMUHOKHUCTOT. [ TIoKoHeoreHes.
CuHTe3 yrieBoioB, OCIIKOB,
KUpoB. MetabonuTuyeckue
3a0oneBanus. [IpakTuueckoe
3aHATHE: «PEIeHHE 3a/1a4 Ha
DHEPTreTUYECKU OOMEHY

Krnerka. [lonsitie MeMOpaH#bI.
Oyukiuu MeMOpaH. Buibl
TpaHCTIOPTA B KIIETKY.
MeMOpaHHBIE OPTaHOUIBI.
3aboseBaHus CBSI3aHHBIE C
HapyIIeHneM padoThl MeMOpaHHBIX
oprasesui, 00Je3HU HAKOTJICHUSI.
Tunbl KOHTAKTOB MEXTY KICTKAMHU.
3HaYCHUE MEKKIIECTOUYHOU
KOMMYHUKAIIMH JIJIST 37T0POBbS
OpraHusma.

Snpo. YpoBHU yITakOBKH

XpoMaThHa. XpOMOCOMHBIE
TeppuTopun. HemMeMOpaHHEIE
rr r r

Tema 2.
MouiexkyasipHast
ouosiorus (20 u)

OpPraHOU/IbI.
OCHOBHBIE BEXU PA3BUTUS
MOJICKYJISIPHOI OMOJIOTHH.
HyxknenHoBbIE KUCTOTBHI.
OCHOBHBIE PUHITUIIBI CTPOCHHS.
Matpuunbie cHHTE3bI. Permukanus
— OCHOBA KJIETOYHOI'O JICJICHHS.
[IpyHIUIIBI pETUIMKALIUY.
MyTtanuu. YUTto BbI3bIBaET
n3MeHeHus B crpoennu JJHK.
ITpunHuIe! penapanuu.
Tpanckpunus.

I'enetnueckuit kox. TpaHcaaus.
Oprann3anusi reHoMa BUPYCOB
IIpoTuBOBHpYCHBIE CPEACTBA,
MEXAHU3MBbI UX JEUCTBUS.
Opranuzaius reHoMa OakTepuit

[IpakTudeckas paborta
«Boraenenune JIHK u3
OaHaHa.
[TpakTnueckas pabota
«Mopens JIHK-
OpUTAMI.
[Tpaktrnueckas padora
«Onpenenenue
KauecTBa MpenapaToB
JIHK ¢ momonisro
cnieKTpooToMeTpUm»
(npy HaTU4KUH
00opyaoBaHuUs).
[TpakTrueckas padota
«PennukaTuBHas
MalimHa (urpa-




AHTHOAKTepHUaThHBIC TIPETapaThI.
Opranu3zainusi reHoMa 3yKapuoT
['eHOMHOE penakTUpOBAHHUE.

JEMOHCTPALIHS ).
[TpaxTrueckas paborta
«ITP (Monenn
aMITM(UKaIus Ha
Oymare)».
[IpakTryeckas paborta
«Cua mpomMoTOpay.
[IpakTrueckas pabota
«Pemienue 3a1ay Ha
TEHETUYECKUU KO .
[IpakTrueckas padbota
«DonuHr OENTKOBY.
Hccnenoarenbckas
pabota
«Pacripoctpanenue
aHTUOMOTUKOPE3UCTEHT
HBIX OaKTepuii».
[IpakTrueckas padbota
«PaboTa B
COBPEMEHHBIX
reHeTUYeCcKuX 0azax
nanHbixX. [IpoBenenue
In silico ananuza

HOCJEI0BATEALHOCTEN

Tema 3.
DapMaKoJIOTust
(28 u)

[Tonstue o nexapctBax. [IpuHIUIBI
MO/IX0/1a K TIONCKY HOBBIX
JIEKapCTBEHHBIX CPEJICTB.
CKpUHHHT B €r0 METO/IBI.

[Tyt BBenenus JIC.
dapMaKOKUHETHKA JICKAPCTBEHHBIX
BellecTB. BecackiBanue
(abcopOrus) nekapctB. OCHOBHBIC
MEXaHU3Mbl BCACHIBAHUS.
TpancnopT JiekapCTBEHHBIX
BeIlleCTB. | 'eHbI U OeJIKU MepBOM
da3wr OnoTpanchopmariuu. [lytu
BBIBEJICHUS JIEKAPCTB U3
Opranu3Ma. DKCKpenus u
sanuMuHaIus. ['eHbl u 6enku
BTOpOH (ha3pl brnoTpanchopmarum.
®apmakoauHaMuKa. [ 1aBHOE U
noOoYHOE, PE30POTUBHOE U
MECTHOE, IPSIMOE, HENPSIMOE U
pediiekTopHOE JIeHCTBHE.

TSHOBY.
HccnenoBarennckast
pabora «DKcepuMeHTa
10 OMPEICIICHUIO
TOKCUYHOCTH BEIIIECTB
Ha apTEMUIUSIX.
[TpakTrueckas pabota
«Kapra skcnipeccun
n10(paMUHOBBIX U
CEPOTOHHUHOBBIX
pPELENTOPOB B MO3Te
MBIIIICI.
HccnenoBarenbckas
pabota
«IloBegeH4yeckue TeCThI
Ha ppIOKax Danio rario.
CaeTiio-teMHas
KaMmepay.
HccnenoBarenbekast
pabota
«IToBeIEHUYECKHE TECTHI




Bu bl B3anmMoaeiCTBUSA JIEKAPCTB.
CuHeprusM U aHTaroHu3M Ipu
COBMECTHOM JIEVICTBUU
JIEKapCTBEHHBIX BEILIECTB, UX
Pa3HOBUIHOCTHU
TpancMeMOpaHHBINM CUTHAJIUHT.
THUIIBI KIIETOYHBIX PELENITOPOB.
MeMOpaHHbIE: HOHHBIE KaHAJTHI,
KaTaJIUTUYECKHUE U CONPSIAKEHHBIE C
(G-0enkamu; BHYTPUKJIETOYHBIE:
LUATOIJIA3MATUYECKUE U SAJIEPHBIE.
MexaHu3Mbl JIMTaHI-PELENTOPHOTO
B3auMOJIelicTBUSA. CEeIEeKTUBHOCTD
(n30UpaTebHOCTD) ICHCTBUA,
CBSI3b «XMMHUYECKasA CTPYKTYypa —
(dhapMakoJornyeckasi akTHBHOCTh
BELLECTB

PapMaKoJIOrH4eCKON MOYJISIUN
CHHANTUYECKON XOJIMHEPTUUECKON
nepenayu. MosieKysipHbIi
MEXaHH3M JICUCTBUS U
(dapmakosornyeckue cBoiicrsa M-
XOJIMHOOJIOKATOPOB,
raHrIMo0JI0KaTOPOB U
Kypapenogo0HbIX CPEACTB.
PapMaKoJIOrM4eCKast perysiuus
AKTUBHOCTHU aJIpPEHEPTUYECKOTO
cuHarnca. AIpeHOMUMETHKH,
aipeHOOIOKATOPHI,
CUMITaTOTUTHUKHU.

MonekynsipHasi (hapMaKoJIoTus
AHTUAJIEPTHYECKUX CPEACTB.
['mcTaMUHOBBIE pELIENTOPHI: TUIIBI,
MOJIEKYJISIpHAs OpraHU3aIusl.
Crabunu3aTtopsl MEMOpPAH TYUYHBIX
KJIETOK: MOJIEKYJISIPHBIN MEXaHU3M
JIeHCTBHUSA, OCOOCHHOCTH
KIIMHUYECKOT'0 IPUMEHEHHUSI, TOUKU
MIPUJIOKEHUS JEUCTBUS
WHTHOUTOPOB JIUTTH THBIX
MEIUATOPOB.

MexaHu3M JEeUCTBUS U
MIPUMEHEHUE TPenapaTos,

Ha prIOkax Danio rario.
OTKpbITOE TIOJIEY.
HccnenoBarenbckas
pabota
«lloBenneHuyeckue TeCThI
Ha ppIOKax Danio rario.
CraitHoe noBeJeHUE».
[IpakTruueckas pabora
«BnusnHue agpeHaHa
Ha cepJIeuHbIe
COKpaIICHUS
(mporpamMmmHOE
o0ecrieyeHue)».
[IpakTuueckas pabota
«l'ucromornyeckue
IpernapaTbl UMMYHHOU
CUCTEMBI».
[IpakTruueckas padbota
«l'ucromornyeckue
IpernapaTbl HEPBHOMN
CHUCTEMBI.

("T‘HMyTTT/IpymTTU/IY ]TpﬁHP(‘(‘RT

nMMyHuTeTa. DapMakoIoruyecKas




XapaKTEPUCTUKA UHTEPJICUKUHOB:
NOJIyYEHHE, MEXAHU3M JICVCTBUS,
npuMeHeHne. OCHOBBI
nato(u3noI0ruu 0cTpodha3oBoro
OTBETAa, MEINALIMS BOCITAJICHUS.
MonexynspHbI MEXaHNU3M
MIPOTHUBOBOCTIAJINTEILHOTO
JIEUCTBUS
TJIFOKOKOPTUKOCTEPOUIOB,
HECTEPOUIHBIX
MPOTUBOBOCTIAIUTEIBHBIX CPEACTB.
[ToHsiTHE O HAPKO3€ U HAPKO3HBIX
npenaparax. Kiietounsii u
HEPBHBIN HAPKO3.
dapMakoJIornyeckas
XapaKTePUCTHUKA OTAEIbHBIX TPYIIIT
HapKO3HBIX CPECTB.
ITocnenoBaTenbHOCTH IEMCTBUS HA
LHEHTPAIbHYIO CUCTEMY.
®dusnosoruueckuii CoH; ¢asbl CHa.
Buapl Hapymennii cHa [lonstue o
MEIMKAMEHTO3HOM CHE U
CHOTBOPHBIX Ipenaparax
(TUIMHOTHKAX).

MonekynspHbIE aClEeKThI
Horuuenuuu. OnuaTHbIe
pELEnTOpbl, UX THUIIBI.
OHke(anuHbl U SHAOP(OUHBI -
SHJOTEHHBIE JINTAH bl ONTUATHBIX
pPELEnTOPOB.
AHTHUIICUXOTHUYECKOE JICHCTBUE,
BIMSTHUE HAa (DYHKIINIO
AKCTpANUPAMUIHON CUCTEMBI,
AMOIIMOHAIIbHYIO CPepy, PBOTHBIN
LIEHTp, apTEPUATBHOE JIaBJIECHUE,
LEHTP TEPMOPETYJIISALNH.
MonekynspHble MEXaHU3MBbI
JEUCTBUS HEUPOJIENITUKOB,
BJIMSTHUE HA TO(QaMHHOBEIE,
CEPOTOHUHOBBIE, AJJPEHO- U
TMCTaMHHOBBIE PELIENTOPHI, UX
NEHUCTBUE HA KJIETOYHBIE

M€M6paHI>I, Ha ACTIOHUPOBAHNEC
TKAHEBLIX MOHOAMUHOB

HOTCHHI/IaJI-BaBI/ICI/IMLIe HaTPUCBbIC




KaHaJIbl KaK MHUIIICHU I[CﬁCTBH?I
MECTHBIX aHeCTeTUKOB. CIIOCOOBI
I/IHFI/I6I/IpOBaHI/IH INOTCHIUAI-

Moavyiab «MoJeKyJasspHbIe 0CHOBBI CeJIeKIMm» 9 kiaace (68

3aBUCHUMBIX HaTPUEBLIX KaHAJIOB

MCCTHBIMH aHCCTCTUKAMU.

Tema 1.
MouexyasipHast
ouostorus (20 u)

OCHOBHBIE BEXU Pa3BUTHSI
MOJIEKYJIIPHOM OMOJIOTHH.
HyxkiienHOBBIE KHCIIOTHI.
OCHOBHbBIE PUHITUIIBI CTPOCHHSI.
Martpuunbie cuHTEe3bI. Permukanus
— OCHOBA KJIETOYHOTO JICJICHHUS.
[IpyuHIMIBI pEIUTUKAIUN.
MyTtanuu. YUTo BbI3bIBACT
n3MeHeHus B crpoennu JJHK.
[IpuHIMIIBI penapanuu.
Tpanckpunuus. ['eHeTnueckuii
koJl. Opranu3zaius reHoMa BUPYCOB
IIpoTuBOBHpYCHBIE CPEACTBA,
MEXAHU3MBI UX JEUCTBUA.
Opranuzanusi reHoMa OakTepui
AHTHOaKTepUAJIbHBIC PETapaThl.
Opranuzanus reHomMa 3yKapuoT
I'eHOMHOE peTaKTHPOBaHHUE.

4acoB)

— JeaTeJbHOCTh —

IIKOJbHUKOB
[TpakTuueckas pabota
«Brigenenune JIHK u3
OaHaHay.
[Tpaktuueckas pabota
«Mogpenp JIHK-
OpUTraMmu».
[Tpaktrueckas padota
«Omnpenenexue
KayecTBa MpenapaTroB
JAHK ¢ momonipro
CHEKTPO(POTOMETPUI
(Ipu HATTMYUH
000opyT0BaHuUs ).
[IpakTuueckas padora
«PerunkaruBHast
ManimHa (urpa-
JEMOHCTPALIHS ).
[IpakTuueckas padora
« TP (monensb
aMIUTHQUKaAIUS Ha
Oymare)».
[IpakTuueckas pabora
«Cuna npoMoTOpay.
[IpakTuueckas pabora
«Pemenue 3agau Ha
TEHETUYECKUN KOJI.
Tpancisanusy.
[IpakTuueckas pabora
«DonauHr O0EITKOBY.
HccnenoBarenbckast
pabota
«Pacmpoctpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTepuii».
[TpakTryeckas pabora




«PaboTa B OBpeMEHHBIX
IeHETUUECKHUX 0a3zax
na”HbIx. [IpoBenenue
In silico ananm3a
HOCJIIeI0BATEILHOCTEN

Tema 2.
MouiexkyJsipHbI€e

OCHOBBI IT'€CHETUKU
(20 u)

ITIpenmer reneruxu. Kparkas
VCTOPHS PA3BUTHS IPEICTABIICHUSA
O HACJIEICTBEHHOCTH.

OT reHa K npu3HaKy: KaKk
packpacuTh KoTa. YTo Takoe
npusHak? [IyTs OT reHa no
npu3Haka. Myrauuu. AJieny.
['eTepo3uroTsl ¥ TOMO3UTOTHI.
JIoOMUHAHTHBIE U PELIECCUBHBIE
AJLIIENH.

I'eHBl CTPOAT OpraHu3M.
BxiiroueHune 1 BBIKJIIOUCHUE
0osb1oro Habopa reHos. Kak
KJIETKM TIOHUMAIOT, KAKHE T'€HbI
JOJDKHBI paboTaTh.

JluckpeTHoe Haciae0BaHue
MPU3HAKOB. 3aKOHbI MeH1eA:
OJIMH T'€H - OJUH Ipu3HaK. Cxema
CKpelIMBaHus. 3aKOH
eAMHO00pa3usi TMOPHIOB TIEPBOTO
NOKOJIEHUA. 3aKOH PacCLICIICHUS
IIPU3HAaKa BO BTOPOM ITOKOJICHHH.
3akoHbl MeHens: HECKOIBKO
I'€HOB - HECKOJIBKO ITPU3HAKOB.
JuruOpuaHoe CKpeIMBaHKE.
HesaBucumoe pacxoxieHue
xpoMocoM. CENIeHHOe
HaCJIETOBaHUE.

B3aumoernicTBre reHoB.
AJNENnbHOE U HEAUIENIBHOE.
Onpenenenue nona. [lonossie
XpOMOCOMBI. CaMIIbl U CAMKH.
Bnusinue dpaktopoB okpy:karomien
cpeapl. XpOMOCOMHOE
onpeznenenue nona. [lonoseie
xpomMocomsbl. [Ipobiema
JOTIOJIHUTEJIBHOU X-XpOMOCOMBI y
KEHIIMH. TpexIBETHbIE KOLIKH.

TEHOB.
Ponesas urpa
«Annenny.
HccnenoBarenbckuil
poeKT MyTareHHble
(bakTopsI.

Ponesas urpa «Cyan6a
KJIETKW». [ 'eHbI-
MEPEKIII0YATENH.
[IpakTueckoe 3a1anue
«ANTOPUTMBI 1151
KIJIETOK).
[IpakTueckoe 3aanne
«EmuHoo0Opasue
MIEPBOTO MOKOJICHUSD.
[IpakTueckoe 3aganue
«Pacierienue Bo
BTOPOM ITOKOJICHUW.
HccnenoBarenbCcKkuil
MPOEKT «3aKOHHBI [ .
Menpens B
DKCIIEPUMEHTED.
[IpakTueckoe 3aganne
«Pemerka Ilenneray.
[IpakTrueckoe 3a1anue
«HacaenoBanue,
CLEIUIEHHOE C IOJIOM).
[IpakTrueckoe 3aHsTHE
«B3aumoaencTBus
T€HOB (MOJIETUPOBAHKE
CHHTE3a U TPAHCTIOpTa
MUTMEHTA B KIIETKY )».




Tema 3.
MouiekyasipHbIe

OCHOBBI CCJICKIINU
(28 u)

['eHbl B MOMyISIIUSIX: BEJIUKOE
paBHoBecue. [lomyssanust. Yactotsl
BCTPEYAEMOCTHU MTPU3HAKA U
anend. YpaBHeHue Xapau-
Baitn6epra. [Tonymsiuu
MEHSIIOTCSI: YUCIICHHOCT,
MUTpaIys U BEIOOp Cympyra.
®dakTopbl, KOTOPHIC BEIBOJIST
MOMYJISIUIO U3 pAaBHOBECHS Xap.Iu-
Baitn6epra. YucieHHOCTD
nonyJisanuu. Ponesas urpa
«3bdext ocHoBatenss». Jperid
reHoB. Myranuu. Hecirywyaiinoe
ckpemuBanue. M3omsuus.
[TonmyAnuu MeHsroTC:
€CTECTBEHHBII 0TOOp. MexaHu3m
JEeNUCTBUS €CTECTBEHHOI0 0TOOpA.
JBrxymuii oToop.
Monuduxarmonsas
U3MEHUYUBOCTh. CTaTUCTUYECKHE
0COOCHHOCTH MOAU(DUKAITMOHHON
u3MeHunBocTu. Hacnenosanue
KOJIMYECTBEHHBIX TPU3HAKOB.
KonuuecTBeHHBIE TPU3HAKHU.
CpenoBast ”BMEHYMBOCTD
npusHaka. Koadumment
HacJielyeMOCTH npu3Haka. OTBeT
Ha otOop. [Tonck renon
KOJINYECTBEHHBIX MPU3HAKOB.
OIHOHYKIIEOTUHBIE BAPUAHTHI
reroB. JIHK-uumn. IToaxHoreHoMHBIM
aHaJIN3 acCOoIMallNi.

«OMBI» HaJl TCHOMOM.
[Toctrenomuas spa. OOpaTHas
reHeTuka. «OMUKCHBIE»
uccaenopanus. [Iporeom,
MeTabosioM. JloMecTUKaLys 1
LEHTPbI TEHETUYECKOTO
pazHooOpasus. [loncku pacTeHuii ¢
«XOPOUTUMMIY MPU3HAKAMH JIJIS
yenoBeka. LleHTpbl reHeTuYecKoro
pazHooOpasus. Hukomait IBaHoBHY
Baunos. Cenexkuusi.

IIpakTyeckoe 3a1anue
«YacToTn! ajuiesnei,
TE€HOTHUIIOB U
(eHOTUIIOB.
HccnenoBarenbckuil
IIPOEKT «AHAIN3
TE€HETUYECKOMN
CTPYKTYPbI NOIYJISLINU
(Ha OCHOBE 3aKOHA
Xapnu-Baitabepra)y.
Ponesas urpa «3ddexr
OyTBUIOYHOTO
TOPJIBILLIKA.

PosnieBas urpa
«EcTecTBeHHBIN
oTOOopY.
UccnenoBaTenbckue
paboThI
«MoaudukanmoHHast
U3MEHYHUBOCTD
pPAaCTEeHMI B IIpeIeIax
Balllero MecTa
HKUTEITHCTBAY.
[IpakTnyeckoe 3a1anue
«ATPOHOMBD».
[IpakTyeckoe 3aganue
«I"oMonornueckue
PAIIbI HACIIEICTBEHHOMN
U3MEHUYHBOCTH.

KomOunanuonHas u rubpunHas

cenekuums. I'ereposuc.




CoXpaHHUTh U U3YYUTH TE€HBI, YTOOBI
MeHATh Oyayuiee. Kak npaBuibHO
XxpaHuTh reHsl. Komteknun
TEHETUYECKUX PECYPCOB PACTECHHUIA.
[TpakTKyM U/ vm
HCCJIEI0BATEIIbCKUN IPOEKT:
Metonbl KyIbTUBUPOBAHUS 1n Vitro
IUIS COXPAHEHUSI TEHETUYECKUX
PECYpPCOB PACTEHHUM U JJIs1
YCKOPEHHOU CEJIEKIINU
['eneTnyeckue HEHTPHI B HALLIEH
crpane. [ e 3aHumMarorcs

- FCHETUKOU U FCHOMUKOU JJIS1 HY KL
CEJIbCKOTO XO34MCTBA.
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