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COJEPKXAHUE

IMosicHuTeILHAA 3aNIUCKA

AKTYyaJIbHOCTh U Ha3HAYEHUE MTPOTPAMMBI

BapuanTs! peanuzanuu mporpaMMbl B ()OPMBI TIPOBEICHUS 3aHATHI
B3anMocCBs3b ¢ IporpaMMoil BOCIIUTaHUS

OcoOeHHoCcTH paboTHI Mearora 1o nporpamme

Conep:kaHnue Kypca BHEYPOUYHOIi 1eATeJILHOCTH
Monynb «Kak ®UBOTHBIE U pACTEHUS TPUCTIOCAOTMBAIOTCS (IBOIIOIMOHHAS DKOJIOTHS)

5-6 kiaccel (34 gaca)

Monynbe «OCHOBBI pacTeHUEBOCTBa» 7-8 Kiacchl (68 yacoB) Moy
«buoTtexHomorum» 7-8 kimacchl (68 4acoB)

Monyne «MonekynspHbie OCHOBBI Qu3nonoruu u papmakonorum» 9 ximacce (68 yacon)

Monayab «MoJIeKy IsIpHbIE OCHOBBI CeJICKIIUU» 9 kiacc (68 yacoB)

Ilnanupyembie pe3yJibTATHI OCBOCHUS KYPCa BHEYPOUYHOI 1T IbHOCTH
JIMYHOCTHBIE pE3yNIbTAThI
MeranpenMeTHbIE pe3yJIbTaTh

[IpenMeTHBIE PE3YIBTATHI

TemaTHuyeckoe NVIAHUPOBAHUE
Monynb «Kak )KMBOTHBIC M paCTEHHS IIPUCIIOCAOIMBAIOTCS» (IBOFOIIMOHHAS KOJIOTHS)

5-6 knaccel (34 vaca)

Monayab «OCHOBBI pacTeHHEBOCTBaY 7-8 Kiacchl (68 yacoB) Moyiib
«buorexHonorum» 7-8 Kimaccel (68 yacos)

Monaynabs «MoJieKy/IsIpHbIe OCHOBBI (PHU3HMOJIOTHH 1 (hapMakoorum» 9 kiacc (68 4acon)

Monayne  «MoOJEKyJIspHbIE  OCHOBBI  celekimm» 9  kimacc (68  4acoB)
MNOACHUTEJBbHASA 3AIINCKA

AKTYaJlbHOCTh W Ha3HavyeHHe mnporpammebl. [Iporpamma paspabotana B
COOTBETCTBUU C TpeOoBaHusMu DenepaqbHOTO TOCYJApPCTBEHHOTO 00pa30BaTEIbHOTO

CTaHJapTa OCHOBHOTO o00Iero o0Opa3oBaHHs, OpPUEHTHUPOBaHA Ha OOECIeUCHUE



WHAMBUIYAIbHBIX TOTpeOHOCTEM OOydalolmuxcsi W HampaBieHa Ha JOCTHXKEHHE
IUTAHUPYEMBIX PE3yJbTaTOB OCBOCHUS MPOTpaMMbl OCHOBHOT'O O0IEro oOpa3oBaHuUs ¢
y4eTOM BBIOOpa y4YaCTHHKaMH 0Opa30BaTENIbHbIX OTHOLIEHUWH KYpCOB BHEYPOUHOMN
JESTENIbHOCTH. JTO MO3BOJIIET 00ECTIEYUTh AUHCTBO 00s13aTeabHbIX TpeOoBanuii ®I'OC
BO BCEM MPOCTPAHCTBE IIKOJLHOIO OOpa30BaHUS: HE TOJIBKO Ha YpOKE, HO U 3a €ro
npeaenamu.

AKTyanpHOCTh  peaju3allud  JaHHOM  MporpamMMbl  OOYCJIOBJIIEHa  caMOM
0COOCHHOCTBIO MMPOEKTHO-UCCIEA0BATEIBCKON NEATEILHOCTH. JTa ACSITEIBHOCTD JICKHUT
B OCHOBE MTO3HABATEJILHOTO MHTEpeca peOeHKa, SIBISETCS 3aJI0TOM YMEHUS MIJIaHUPOBATh
JT00BIC ACVCTBUS M BAXKHBIM YCIIOBUEM YCIICIITHOM peanu3aiuu uiaei. JIroobie n3MeHeHus
COBPEMEHHOT0 OOIIecTBa CBS3aHbl C MPOEKTaMU M HCCIENOBAaHUSIMH — B Hayke,
TBOpYECTBE, OU3HECE, OOUIECTBEHHOM KU3HU. [109TOMY Ba)KHBIM 3JIEMEHTOM Pa3BUTHS
JUYHOCTH  oOywaromierocst — siBiisieTcss  (OPMHpPOBAHHWE  OCHOBHBIX  HABBIKOB
IIPOEKTHOUCCIIEIOBATEIILCKON JAEATEIBHOCTH.

[Iporpammoil mpeaycMoTpeHO (OPMHUPOBAHUE COBPEMEHHOIO TEOPETHYECKOTO
YPOBHSL 3HAHMW, a TakK€ UM MPAKTHUECKOro OmbiTa padoThl ¢ J1a00paTOPHBIM
000pyZIOBaHMEM, OBJIAJICHUE MPUEMaMU HUCCIEI0BATEIbCKON AEATENBHOCTH. MeTomabl
OpraHM3alMy  00pa3oBaTENbHOM M  HAay4YHO-HCCIIEAOBATEIbCKON  JIEATEIBHOCTH
OpeIycMaTpuBalOT (OPMUPOBAHHE Yy OOYYAIOLIUXCS HECTaHAApTHOIO TBOPYECKOTO
MBIILJIEHUS, CBOOOIbI CAMOBBIPAKEHUS U UHAUBUAYATbHOCTH CYXACHUIA.

JUisi mojaHOro yd4era MNOTPEOHOCTEW y4allMXcsi B MPOrpaMMe HCIONb3YeTCs
TG epeHIMPOBaHHBIA  MMOAXO0M, YTO CTHUMYJIMPYET Y4Yallerocs K YBEIUYECHHUIO
NOTPEOHOCTH B MHIMBUYAJbHOM, MHTEIJIEKTYaJIbHOM U MO3HABATEIbHON JESITEIbHOCTU
Y Pa3BUTHUIO HAYYHO-HUCCIIEI0BATENBCKUX HABBIKOB. [Iporpamma craneT BocTpeOOBaHHOM
B IEPBYIO oOuepeAb UIKOJIbHUKAMH, KOTOpPBIE MMEKT CTOWKUI HWHTEpEC U
COOTBETCTBYIOIIYIO MOTHBAIUIO K U3YYEHHIO TPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA,
€CTECTBEHHBIM HAYKaM U TEXHOJIOTHSIM.

B noapocTkoBOM BO3pacTe ydaluecs MpOosBISIIOT CBOKO 3aMHTEPECOBAHHOCTD B TOU
WM WHOM 00JacTH 3HAaHWM, HAyYHOM HalpaBJICHUU WIK MNPpodhecCUOHATBHOU
NeATeIbHOCTH. Takum 00pa3oM MPOUCXOAUT (OPMUpPOBAHHME TIO3HABATEIBLHONW W
po(ecCHOHANBHON COCTABISIONICH JTUYHOCTH, TIOMOTAET y4YalleMycCsi B OMPEICICHUH
OyIyIIero >KM3HEHHOTO MYTH U B MPO()ECCHOHATBLHOM BBIOOPE MOCIe OKOHYAHUS IITIKOJIHI.
[Tono6GHOro posa 3aMHTEPECOBAHHOCTD CTUMYJIUPYET MOCTOSTHHOE JKEJIaHWE IIKOJbHUKA



K TIO3HAHWIO HOBOTO, PACHIMPEHUIO M YIIIyOJEHUIO COOTBETCTBYIOUIMX 3HAHWH, U
MOJTYYEHHIO HOBBIX B TOM WYHCIIE NPAKTUYECKUX HABBIKOB, a TaKXe MOTHUBUDPYET
ydamierocsi Ha npo(opueHTamuio.

[Iporpamma HareneHa Ha NMOMOIIb PEeOEHKY B OCBOCHHHM OCHOB OpTaHHM3alUU H

OCYIIIECTBJICHUS COOCTBEHHOM MPOEKTHO-UCCIICIOBATEIBCKON JACATEIBHOCTH, a TAaK)KE B
NPUOOPETECHNM  HEOOXOMMMOTO  OmbITa It paboThl  HAA  WHIAWBUAYATHHBIM
HCCIIeIOBAHUEM WM MpoekToM. [Iporpamma rmoMo»xeT IIKOJLHUKY B 00Jiee rTyOOKOM
M3YYCHUU MHTEPECYIOMEH ero 00JacTH €CTECTBEHHBIX HAYK, a TaAKXKE B MPHOOPETCHHUH
BAXKHBIX COILIMAJBHBIX HABBIKOB, HEOOXOAUMBIX ISl MPOIYKTUBHON COLMAIM3ALUUA U

dbopMHUpOBaHUS TPAKIAHCKON MTO3UIIUN

— HaBblKa CAMOCTOATEIBHOTO PELICHUS aKTyaJbHBIX MCCIEAOBATEIbCKUX WIH
NPaKTUYECKUX 3a7a4y, BKIIOYAIONIETO0 B ce0s yMEHUWE BUAETh M aHAJIU3UPOBATh
npoOsieMbl, HYXKJarolMecs B pEUIeHHH, YMEHUE [IeTalbHO MpopadaTbiBaTh U
peann30BbIBaTh CIIOCOOBI padOTHI C HUIMH, YMEHUE IJIaHUPOBATH COOCTBEHHYIO padoTy U

CaMOCTOATCIIBHO KOHTPOJIHUPOBATHL CBOC IIPOABHIKCHUC K JKCIIACMOMY PC3YyJIbTATY,

— HaBBbIKA T'€HEPUPOBAHUS U OQPOpMIICHHS COOCTBEHHBIX HCH, OOJieUEeHUS] UX B
yI00HYIO JIJIs pacrpocTpaHeHus Gopmy;

— - HaBbIKA YBAXKUTEJILHOTO OTHOIIECHHUS K Uy KUM B3IJIsIAaM U UAesiM, 0(OpMIICHHBIM
B paboTax Jpyrux JIOJIeH, JAPYyrux aBTOPOB — BIIAJICNIBIIEB MHTEIUICKTYaJIbHOU
COOCTBEHHOCTH;

—  HaBbIKa NyOJWYHOTO  BBICTYIUICHHS  mepen  OOJBIION  ayduTOpHEH,
apryMEHTHPOBAHUS W OTCTaMBaHUS CBOEW TOYKH 3pPEHHS, OTBETOB Ha BOIPOCHI
CBEPCTHHKOB M B3POCIBIX, YOSKISHUS APYTHUX B CBOCH IMPaBOTE, MPOJIBIKCHHUS CBOMX
e,

— HaBbIKa PabOTHl CO CHENHUATU3UPOBAHHBIMU KOMIIBIOTEPHBIMH IIPOrpaMMaMH,
Ja00paTOpPHBIM  00OpPYAOBaHHMEM, TEXHHUUYECKUMH YCTPOMCTBaAMHU, OHOIMOTECUHBIMU
dboHTaMM W HWHBIMH  pecypcamMH, ¢ KOTOPBIMH  MOXET OBITh  CBs3aHa
MIPOEKTHOMCCIIEIOBATENbCKAS ACATEIBHOCTD MKOJIBHUKA.

Kpome Toro, pabora IIKOJbHMKA HaJ MPOEKTOM WU HCCIEeIOBaHUEM OyIeT
CIOCOOCTBOBATh M PA3BUTUIO €0 aJICKBATHOU CAMOOIICHKH.

BapuanTsl peanusanuu nporpaMmmsl 4 ()OpMbI IPOBEACHUS 3AHATHI.



Jlannast mporpaMma paccuuTaHa Ha padoOTy €O IMIKOJIbHUKAaMHU 9-9 KIaccos.
[lenarory BakHee aKLIEHTUPOBATh CBOE BHUMAaHUE HE CTOJIBKO Ha KAYECTBE pe3yJbTaTa
MPOEKTa WM UCCIEeIOBAHUS, CKOJIBKO Ha TOM, YTOOBI yUallMiics Moyvasl 3HaHUS B TOM
YHUCJIE U Yepe3 BBIINOIHEHUE NPAKTUUECKOTO 3a/1aHUs, 1€l BIBOJBI U YMO3AKITIOUEHUS
Ha OCHOBAaHMHM CBOErO HCCIECIOBAHUS, YYMIICS CpPaBHHUBAaTh €ro pe3ynbTaThl C
TEOPETUYECKUM MAaTepUaJIOM U UCCIEAOBAHUSAMU APYTUX MIKOJIBHUKOB. TakuMm oOpazom,
IIKOJIbHUK OCBOUT OCHOBBI MTPOEKTHO-UCCIIEA0BATEIBCKON ACITETLHOCTH U PUOOpETET
HAaBBIK KPUTUYECKOTO OTHOIICHUS K MaTEpHUaly.

[Iporpamma pa3zbuTa Ha MOIYJIH, KOTOPble MOTYT OBITh HMCHOJB30BaHbl JHOO
YaCTU4HO, JHO0 mnojHocThlo. Tak Moaynb «Kak KuUBOTHBIE M pacTeHUs
PUCTIOCAOIUBAIOTCS» (IBOJIIOLIMOHHAS SKOJIOTHS) MPearoiaraetcst Uik U3y4eHus B 5
wm 6 kjgacce B TeueHue oaHoro roxa (34 uwaca B rox). Moaymu «OCHOBBI
pacTeHueBOACTBa» M «bBHOTEXHONOrUs» paccuuTaHbl Ha 68 YacoB U MOTYT OBIThH
peanu3oBaHbl B TeueHUH 2-x JeT (1o 34 yaca B roja) wid B TedyeHuu 1 ronaa (68 yacos B
rog). Bo BTopoM ciiydae BO3MOXXHO MpOXOkJAeHHE o00oux Moaynend («OCHOBBI
pacTeHneBoOACTBa» B 7 win 8 kinacce, «brotexHomorum» B 7 Wi 8 Kinacce). AHaJIOTHIHO
MoayIH «MoOJNEeKyIsIpHbIe OCHOBBI (PU3HOJOTUU U (papMakosorun» U «MOJEeKyIspHbIe
OCHOBBI CEJIEKIIMM» PACCUUTAHBI HAa 68 4acOB U MOTYT OBITh PEAJTM30BAHBI B TEUEHUU 2X
net (mo 34 4daca B roa) win B TeueHuu 1 ronxa (68 dacoB B roa). Bo BTopoM ciyuae
BO3MOYKHO TIPOXOKJeHUE 00oux Momayiei («MomnekysipHble OCHOBBI CEJICKIIUU» B 8
Kiacce, « MoJeKyasipHbIe OCHOBBI (PU3HOJIOTHH U (hapMaKkoJIoruu» B 9 kiacce).

MoXHO pEeKOMEHIOBaTh HCMHOJb30BaTh MOAYyJIUM «Kak >KUBOTHbIE U pacTeHUs
npucnocadauBaTcs», «OCHOBbI — pacTEHUEBOACTBa», «MONEKyJIIpHbIE OCHOBBI
CEJICKIIMU» B Ka4eCTBE HEMPEPHIBHOTO 00pa3oBaTesibHOro nukia (5-9 kmacc mo 1 gacy B
HEJeNI0) Ul KJIAcCOB arpoOMOTEXHOJOTHYECKOM HampaBieHHOCTH. Moaynu «Kak
JKUBOTHBIE M PACTCHUS MpUCTIOcaAONIUBAIOTC», «buoTexnonorun» u «MoeKynsipHbIe
OCHOBBI (DU3UOJIOTUH U (PAPMAKOJIOTHI» B Ka4€CTBE HEMPEPHIBHOTO 00OPa30BaTEIHLHOTO
nukna (5-9 kmacc mo 1 vacy B HeAento) Il KJIAcCOB OMOTEXHOJOTUYECKOTO WIIU
MEJIMIIMHCKOTO HAPABICHUMN.

B3aumocBsa3bp ¢ mporpammoii BocnuTaHus. lIporpamma Kypca BHEYpOUYHOH
NeATEeIbHOCTH pa3paboTaHa C y4eTOM pEeKOMEHAAIM MPUMEPHOM MPOrpaMmbl

BOCIIUTAHHSA, YIUTBIBACT IICUXOJIOTO-IICAArOTHYCCKHEC 0COOEHHOCTH JAaHHBIX BO3PACTHBIX



KaTeropuii. 3To MO3BOJISIET HAa MPAKTUKE COCIWHUTH OOYYAIOIIYI0 U BOCIHTATEIHHYIO
NEATENBHOCTh MEAarora, OpUEHTUPOBATh €€ HE TOJBKO HA MHTEJUIEKTYyaIIbHOE, HO U Ha

HPABCTBEHHOE, COIMAIHOE pa3BUTHE peOeHKa. DTO MPOSBISETCS:

— B MPUOPUTETE JIMYHOCTHBIX PE3YJIbTATOB peajv3alliy MPOrpaMMbl BHEYPOUHOM
NEeATEIbHOCTH, HAIEAIIUX CBOE OTPAKEHUE U KOHKPETU3ALUIO B IPUMEPHOI ITporpamme

BOCIIMTAaHMA,

— B BO3MOKHOCTH KOMIUICKTOBAHHA PA3HOBO3PACTHLIX TIPYIIT JIA OpraHU3alliu

HpO(i)OpHCHTaHHOHHOﬁ ACATCIIbHOCTH INKOJIBHUKOB, BOCITUTATCIIbBHOC 3HAYCHUEC KOTOPBIX

OTMEYAEeTCsA B IPUMEPHOU POrpaMMe BOCIIUTAHUS,

— B HHTCPAKTHUBHBLIX (bopMax 3aHATHM JJIA IIKOJIbHUKOB, O6CCH€‘{I/IBaIOIHI/IX 6OJIBIHy1-O
HNX BOBJICYCHHOCTH B COBMCCTHYIO C IICHAIOIrOM M APYIMMH ACTBMHU NCATCIBHOCTL U
BO3MOXHOCTB 06pa30BaHI/I${ Ha €€ OCHOBC JACTCKO-B3POCIIbIX O6H1HOCTCI>'I, KIIFOYECBOC
SHAYCHUC KOTOPLIX IJII BOCIIMTAHHA ITOAYCPKHUBACTCA HpHMGpHOﬁ HpOFpaMMOfI

BOCIIMTAaHMII.

Oco0enHocTH padoOTHI YUYUTEJIS IO MpOrpaMMe. 3a/1a4a yYUTENS COCTOUT B TOM,
4TOOBl  CONPOBOXKIATh HpoLEcC NPO(EeCCHOHATBHOM OpPHEHTALMK IIKOJIbHUKA,
packpbiBasi MOTEHLIMAT Ka)KJOT0 4Yepe3 BOBJIECUYEHHE B MHOIOOOpa3HYIO N1E€ATEIbHOCTD,
OpraHU30BAHHYIO B pa3HbIX PopMmax. [Ipu 3TOM pe3ynbraTtoM paboThl yUUTENS B IEPBYIO
ouepenb SBISETCA JIMYHOCTHOE Pa3BUTHE ydallerocsl. JIMYHOCTHBIX pe3yJbTaTOB
YUUTEIb MOXET JOCTUYb, YBJIEKas YYEHHMKAa COBMECTHOM W HHTEPECHON UM 000uM
NeSATEIbHOCThIO,  YCTaHABIMBAasi  BO  BpeMs  3aHIATHM  J10OpOKeNIaTeNbHYIO,
NOJICPKUBAIOLIYIO aTMoc(epy, Hachlllasg 3aHATHS LEHHOCTHBIM COJEp>KaHUEM.
[IpumepHas cxema npOBEACHUS 3aHATUN 110 TPOTPaMME:

1. OObsicHEHNE TEOPETUUECKOTO MaTepHalia o TeMe.

2. IlogroroBka K OKCIEPUMEHTAILHOMY 3aHSATHIO, OOCYXKIEeHHE OOBEKTOB IS
MPAKTUYECKOTO 3aHITHS.

3. IlpoBeneHue NpakTUUYECKOTO 3aHATHS — OCHOBHAA 3a7laua OCBOEHUE METOA0JI0TUN
JAHHOTO HKCIIEPUMEHTA.

4. [lo OKOHYaHUM TMPEMJIOKHUTH MOETSAM, KOTOPbIE 3aMHTEPECOBAIUCH JIAHHBIM

IKCIIEPUMEHTOM, Pa3BUTh €T0 B UCCIEIOBATEIbCKUN MPOEKT. J[Jig 3TOro HeoOXOoaMMO



o0CyauTh OOBEKTHI, KOTOpHIE YYEHUK OyJeT HCCIAeA0BaTh, COCTaBUTh IUIAH
HKCIIEPUMEHTA.
5. [lomoub y4eHHKY MPOAHATH3UPOBATH PE3YIbTAThHI SKCIIEPUMEHTA.
OueHuTh pe3yNbTaThl MPOEKTHO-UCCIEIOBATENBCKON AESITEIIBHOCTH IIKOJIHHUKOB
MO>KHO B TIPOIIECCE 3aIUTHI UMK CBOMX pa0OT B paMKax IMTKOJIHHOW HAyYHOTIPAKTUICCKOM

KOH(EpEHIINH.

COJIEPKAHUE KYPCA BHEYPOUYHOM JESTEJBbHOCTHU

Moayab «Kak :KUBOTHBIE U PACTEHHS MPHUCIIOCAOJIUBAOTCH» (IBOJTIOLMOHHAS
KoJ0rHsl) 5-6 Kiacenl (34 yaca)

1. Mbut uccnedyem scuesvie o6vekmul (6 uacoe)

CBoiicTBa M CTPOEHHUE KUBBIX OpPraHU3MOB (CTpOCHHE KJIETKM). Buu, ocobdp —
OpraHM3M Kak efquHasi cuctema. Ananrtauuu (npucnocobnenus). [Tonstue romeocrasa
AKUBOTO opranuzma. CriocoOsbl €ro Mojaepx aHusl.

[lonsiTue BapuaTMBHOCTH TIpu3Haka. HMccinenoBatenbckue paboTel «Bce 1nu
(cuHuLbI, O€nKK, Oepe3bl U T.1.) 0AUHAKOBbIE? DOTOKBECTY.

Orpanunuenuss Mop@ojornyeckux # (Qusnonornuyeckux agantauui. Ilouemy
OpraHM3Mbl HE CTAHOBATCA OECKOHEYHO OOJBIIMMH, MAJCHBKUMH, BCESIHBIM.
[Tpaktrueckast pabota «CocTaBisieM KHUTY PEKOpPJOB PACTEHUI M JKUBOTHBIX HAIIEro
Kpas».

2. Bausanue okpyscaroweii cpeovl na yncusvte opzanuszmul (12 uacoes)

dakTopbl OKpyXarouieil cpeabl (a0MOTHYECKUE, OMOTHYECKHE, aHTPOIOICHHbIE).
[Tpumepsl  aOumoTnueckux (AaKTOPOB, OKA3bIBAIOUIMX OCHOBHOE BJIHMSHHE Ha
KU3ZHEIEATEIIbHOCTh  JKUBBIX  OPTaHM3MOB:  TEMIEpAaTypa, CBET,  BJIAXHOCTb.
[Tpaktrnueckoe 3ansitue «L{Betr u Terio» (KyOMKHU JibJja B3BECUTD, MOJOKUTh B YallIKH
[letpu Ha pa3HOLBeTHYIO Oymary, uepe3 30 MUHYT B3BECUTh 3aHOBO — KTO ObICTpee
pactasin). [Ipaktuueckoe 3anstre «UTo pacTBOpsieTcs B Boje» (3KcrepuMeHT « Kuakuii
nom»). [Ipaktuueckoe 3ansitue «Auddys3us BemecTB B Boje (pacTBOPHI)», «JIBUKEeHHE
pacTBOpoB MO IBETKY». [IpakTmueckoe 3anstue «Jlem mmaBaeT B Boje (acOepru,
3amep3aHue BoJoeMoB)». [IpakTuueckoe 3anstue «Jlen npu 3amep3aHuu pacIlIupseTCsd

(pa3pymieHue kaMHs (TOYBOOOpa30BaHUE), 3aMEP3aHUE KIIETOK).



OCHOBHBIE ~ 3aKOHOMEPHOCTH  MPHUCHOCOOJIEHUS  JKUBBIX  OPraHU3MOB K
abuotnueckum ¢akropam. [IpucnocoOneHuss K OCHOBHbIM aOMOTHYECKUM (aKTopam:
TEMIEpaTypa, BIAKHOCTb U cBeT. IIpaktuueckoe 3anarue «lllyb6a» (xkyOuxu npaa
3aBEpPHYTh B pa3HbI MaTepuai, B3BeCUTh). [[paktuueckoe 3ansarue « IurMeHTs» (MOXKHO
pa3eNuTh Ha BaTMaHE KpacuTenu u3 ¢uomactepoB». [Ipaktuueckoe 3anarue «Kax
YKUBOTHBIE IJIABAIOT B BO/IE» (DKCIEPUMEHT C MUIIETKOM).

Hccnenosarensckue padboThl «BiusHue cBera (Temia, BIaKHOCTH, COCTaBa MOYBBI)
Ha pAacTeHHUs B €CTECTBEHHBIX WM HUCKYCCTBEHHBIX YCIOBHUSX» (Ha JOCTYITHOM
Marepuare).

3. Bzaumooeiicmeusn ryncuevlx opzanuzmos (4 uaca)
buotnueckue (bakTopBhl. 3aKOHOMEpPHOCTHU pa3BUTHUA MEKBHUAOBBIX

B3auMOOTHOIIeHUH. KosBomonus (XHUIIHUK-)KEPTBA; IApPa3sHT-XO035UH) DBOIOLUS
ctpateruii  noOwiBanust numu. CouuanbHocTh.  Bupasi-Bcenenupl.  [lepeuenb
PACTCHUHUBPEIUTETICH. HccnenoBarenbckas pabota «Habmronenus 3a
B3aMMOOTHOIICHUSIMU KUBOTHBIX MPHU TOOBIBAHWU MUIIM (KOPMYIIKH JJIsI TITUL, JJIs
TOPOJACKMX WM CEJIIbCKUX >KMBOTHBIX). BebO-kamepob». HccnenmoBarenbckas paboTa
«PacrnpocTpaHeHre BUIOBCHHAHTPOIIOB B HAILIE MECTHOCTH.

4. Yenoeek 6 rncusnu pacmenuil u yxeusomuvix? (6 uacoe)

AHTponorenHsie paktopsl. [IpaBnaa jau, 4TO NEPBOOBITHBIE JIOIU KHJIA B TAPMOHUU
¢ npupoaoi. OQOMaIIHUBAHUE U NMPUPYUYECHUE KUBOTHBIX M PACTEHUN. 3a4eM cracaTh
BBIMUPAIOIIME BUJIBI, KaK 3TO Jeyarb. KyJlbTypHBIE PacTEHHs U UX IHUKUE IPEIKHU.
[Touemy BakHO MX cOXpaHAThb. PazHooOpa3ue KyJabTypHBIX PACTEHUN U UX 3HAUYCHHE B
XKU3HU yenoBeka. KpacHas kHura Bamieit reppuropun. Oco6o oxpaHsieMble TEPPUTOPHUH,
3anoBenHUKH Poccun m wmupa. [lpaktuueckas pabora «Pa3zHooOpasue KylbTypHBIX
paCTEHHU B BAILIEM PETUOHE.

HccnenoBarenbckas padota «BiusHue aHTpomoreHHBIX (DaKTOPOB Ha pa3BUTHE
pacTeHHil B TOpOie/HACETIEHHOM ITYHKTEY.

Okckypeusi/mpaktudeckas padora «OOIIT B BameM pervoHe — YyHUKaJIbHbBIC
00BEKTHI TPUPOIIHI.

5. Ixonozuueckue nuuiu (6 uacos)

buocdepa — ogHa u3 BaxkHeHmmX 00004eK 3emian. UTO Takoe «IKOJOTHYECKUC
HUIIM» U Kak OHM (opMmupyroTcsi? DopMupoBaHUE 3HaHUNA MO OHMOpazHOOOPa3UI0

KU3HCHHBIX  (OpM,  TIOBEACHYECKHUX  MPUCIOCOONeHUHN,  MoaupurarmoHHas



M3MEHYHMBOCTH (Ha 0a30BOM ypoBHE). PacTutenbhbie coobiiecTBa u ux Tumbl. Pazsutne
U CMEHBI PACTUTEIBHBIX COOOIIECTB.

HccnenoBarenbckue padOThl «IKOJOTMUECKHE HUIIM BOKPYT TeOsl — OIMCaHue
dakTopoB okpyxkawlie cpeab». HccnepoBarenbckue padoThl «DeHOTOTHYECKHE

HAOJIIOJIEHUSD.

MoayJb «OCHOBBI pacTeHHMEBOACTBa» /-8 KJacchl (68 yacoB)

1. Beeoenue 6 pacmenueeoocmeo (2 uaca)

Uro-Takoe pacTEHUEBOACTBO: OCHOBHBbIE (PAKTOPHI BbIpAIIMBAHUS PACTECHUU.
Hctopus pa3BuTus arpoXuMHUecKuX 3HaHui (pa6otel M.B. Jlomonocoga, 0. JIubuxa,
byccenro, B.B. JlokyuaeBa, K.A. Tumupszesa, [1.A. Kocteruesa, /I.H. [IpssHunnankoBa n

ap.). [Ipaktuyeckas pabora «bouka JInbuxay.
2. Aepomexnuueckuil 3xcnepumenm (6 uacos)

[IpaBuia mMOCTaHOBKM arpo3KcnepuMeHTOB. [locTaHOBKa HKCIEPUMEHTOB C
pacteHusiMu. BpiOOp TeMBbI, cocTaBlieHHE THIOTE3bI, eI U 3a7a4 SKCIEPUMEHTa IO
BBIDAIIMBAHUIO PACTEHUM B KOHTpoJupyeMon cpene. KoHtponm, noBTOpHOCTH,
MpOBEJEHUE JKcrepuMeHTa. IlnanupoBanue »skcrepuMeHTa. OLEHKa peE3yJIbTaTOB
skcriepuMenTa. MccnenoBarensckas pabora «@PakTopbl, BIMSIOIIME HA IpOpacTaHHUe
CeMsH (POCT ITPOPOCTKOB)».

OcBoOEHHE TEXHOJIOTUH KPYTJIOTOAUYHOTO BBIPAIIMBAHUS CAJlaTOB U MUKPO3EJICHU
B KOHTPOJHUPYEMBIX MCKYCCTBEHHBIX yclOBUsSX. COOp YCTaHOBKH JIsi BbIpaIlMBaHUS
pacTeHU B KOHTPOJIUPYEMbBIX YCIOBUSIX.

3. Ponb xumuueckux 3nemenmoe ¢ numanuu pacmenuii (20 yacog)

Bopma. PactBop. BBITS)KKa. AHHOHBI, KaTHOHBI, JJEKTPOIPOBOAHOCTL M pH
pactBopa. Posib XUuMHUYECKUX 3JIEMEHTOB B TUTaHUU pacTeHui. [loilyueHrne nuraTeabHbIX
BelecTB pacTeHusaMu. [IpakTuueckas padota «CxeMbl MUTATENBHBIX PACTBOPOB. Pacuer
7103 yIOOpEHU JIsl MUTATEIIbHBIX PACTBOPOBY.

VY nobpenusi: opraHudeckre, MUHEpalibHbIe, MUKPOOHOJIOrHYecKue. TUTIbI MUTaHUS
pacteHuii. Bo3aymiHoe W MuHepanbHOE (KOpPHEBOE) MUTaHWE pacTeHuil. Tpancmopt
MUTATEJIbHBIX BEIIECTB PACTEHUM: BOCXOAAIIMM W HUCXONAIIMM TOK. Baxkueunmmue
Kanuiiaeie, pochopHbie W a30THBIC yMOOpeHus, ux cBoWcTBa. IIpocThie U CIOXKHBIC

ynoopenus. [Ipaktuueckas padota «lIpaBwmia cmemmBanus ynooperuii» [Ipaktudeckas



pabota «Ilutanue pacTeHui: TEXHOJIOTHS IPUTOTOBICHUS MUTATEIBHBIX PACTBOPOB IS
Pa3HBIX KYJbTYp».

PocT u pa3Butue pacTeHui: 3Tambl OHTOTeHEe3a, (HDaKTOPbI, BIMSIOINIME HA POCT
pacTeHMii: CBeT, TyCcTOTa IOCaloK, NHTaHue, cyocrpaT. Ilpaktudeckas pabora
«MOHUTOPHUHT MUHEPAJIBHOTO ITUTAHUSI PACTCHUIN.

OcoOeHHOCTH MHUTaHUs PACTEHHH a30TOM. A30T U €ro 3HAYEHUE B KU3HU
pactennii. DOpMBbI a30Ta U UX IIPEBPALICHUE B IIOYBE.

Ucrounnku dochopa mis pactenust. 3nadenue pochopcomeprammx CoeTMHCHUHA
B KJIeTKe. Posib Makpoasprudyeckux coequHeHuil pocdopa B 3HEpreTHIecKoM 0OMEHeE.

BnusHue kanmusa Ha (Qu3MUEcKHe CBOIICTBAa MpPOTOIUIA3Mbl, Ha (EPMEHTHI
YIJI€BOJIOPOAHOIO OOMEHa, CUHTE3 OenKoB U Jp. Posb kanus B moaaep:KaHuu HOHHOTO
OaslaHca B TKaHsX, B POIIECCAX CAMOPETYIISIUY.

PerynaropHas u CTpyKTypooOpa3oBaTellbHasl poJib KalblUs. Y4YacTHE B
o0pa30BaHUM KJIETOUHOM CTEHKH, MOJJCPKAHUU CTPYKTYPbl MEMOpPaH U PEryJssiius X
IIPOHUIIAEMOCTH.

3HaueHue MarHus B MeTaboju3Me pacTeHuid. MarHuii B cocTaBe XJIOpoQuia,
CXOJICTBO XJIOpO(HIIIa M TEMOIVIOOMHA KAaK CBHUJIETEIBCTBO €AMHCTBA OPraHUYECKOrO
MUpa.

Cepa u ero OCHOBHBIE COE€JIMHEHHUS, UX POJIb B CTPYKTYPHOM OpraHU3alliy KJIETKH,
Y4acTHE B OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUIX.

Muxkpoanementsl. IlpeacraBieHuss 0 poid MHUKpPORJIEMEHTOB B MeTaboiu3Me
pacteHuii. OCOOEHHOCTH TOCTYIUIEHUSI MUKPORJIIEMEHTOB B pacTeHus. CUHEprusm u
AHTaroHU3M 3JIEMEHTOB TUTAHUSI PACTCHU.

PacturenbHas nMarHoCTHMKa M METOJbl HACHTHU(PUKALUM HEIOCTAaTKa/M30bITKA
arieMeHTOB nuTanus. [lpakTuueckas padbora «PacTuTenbHas qUarHOCTHKAY.

UccnenoBarenbckas pabota «O1ieHKa COCTOSHUSI KOMHATHBIX PACTEHUH, paCTEHUIN
Ha IIKOJHHOW TEPPUTOPUH, YCTAHOBKA IMPUYUH MATOJIOTUYECKUX COCTOSIHUM (TIpH

HaJIUYUn)».

Uccnenosarenbckass padbora «OleHKa BIMSHUS Pa3IMYHBIX JJEMEHTOB Ha

COCTOSTHUE PACTEHUM (COCTABICHUE PA3TUYHBIX MOJKOPMOK ).



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

[Tonsitue o perynsTopax pocra pacteHuin. CTUMYISTOPBI pocTa — (PUTOTOPMOHBI
(aykcuHbI, THOOEPEIINHBI, IUTOKUHUHBI). UTHrHOUTOPHI pocTa pacTeHUM: 1. mpupoIHbIe
(abcum3oBasi KUCIIOTAa W HEKOTOphIC (DEHOJbHBIC BEIIeCTBA (MKymMapoBas, KOpUYHas,
CAJMIIIOBAsT K-Thl), 2. CHUHTETUYECKHE (MOpP(aKTHUHBI, pETaplaHThbl, Ie(OITHAHTHI,
JNECUKAHThI, repounuabl). DOUTOMOHUTOPUHT M OIEHKA COCTOSIHUS PaCTEHHUHU.
CoBpeMeHHBIE cIOCOOBI MOHUTOpWHTA. [IpakTHdeckas padota «DUTOMOHUTOPUHT H
OIIEHKa COCTOSIHUS pacTeHuid. COBpEMEHHbIE CTIOCOOBI MOHUTOPHHTA.

UccnenoBarenbckas paboTa «BnusHue rerepoaykcuHa Ha npopactanue (pocT Ha
Pa3HbBIX CTA/IUSX, B PA3HBIX YCIOBUSIX) PA3TUYHBIX PACTEHUN.

3amura pacTeHUIl OT BpeauTeei: oCHOBBI Onometoa. [Ipaktuueckas padora

((I/IHCGKTapI/II/II IMpaBujia U YCIIOBUA PA3BCACHMS ITOJIC3HBIX HACCKOMBIX)).

5. Boonas, necuanaa u nousennan Kyabmypol, UxX NPUMEHEHUE 8 8bIPAULUEAHUY
pacmenuii. Quzuonocua pacmenuii (8 uacos)

Bonnas, necuaHass ¥ NMOYBEHHAsl KyJIbTYpbl, X NPUMEHEHUE B BbIpALIMBAHUU
pactenuii. [IpoBenenue Boabl B KOopHE U cTebse pacteHui. I[lpakrtuueckas padora
«KopHeBoe 1aBiieHne».

Boaublii pexuM pacTeHui: CTpPOCHHE YCTBbMIL: (PAKTOphl, BIUSIOLIME HA HX
PACKpBITHE U 3aKpBITHE. 3HAUEHHE MEXaHU3Ma PETyJIALMH UCIIAPEHNS BJIard PaCTEHHUEM.
[Tpaktrueckas pabora «IIpurorosnenue npenapara yCTbULl METOAOM CICIIKA.

UccnenoBarenbckue padoThl: «BnusiHMe YCIOBUH CcOAEp)KaHUSA pPACTEHUU Ha
KOJIMYECTBO YCTBUI.

@DOTOCHMHTE3 — YHUKAJIbHBIM Mpolecc pacTeHuidl. TeMHOBas U cBeToBas (pazbl
¢orocunTe3a. 3HaueHue (HOTOCUHTE3a JJIsl KHUBBIX OpraHu3MoB. [IpakTuyeckas padoTa
«DyHKIMOHANbHAA ~ JMArHOCTUKAa PACTEHHMM MO  aKTUBHOCTH  XJIOPOILIACTOB)
UccnenoBarensckass pabora «Omnpenenenue xnopojpumia A u b, oueHka
(OTOCMHTETUYECKOM aKTUBHOCTH PaCTEHUHN U (PaKTOPOB, BIUSIOIINX HA HEEH.

@akTOphl POCTAa PACTEHUN: BO3AYX M ajdpauusd. [loa3eMHOe AbIXaHuE pACTEHU:
COCTaB MMOYBEHHOT'0 BO3/TyXa, ra3000MeH. ['a3000MeH npu OeClOYBEHHOM BbIpallliBaHUU.
[Tpaktuueckas pabora «Asparus, CO2 u O2. [Ipixanue pacteHuit». lIpakTudeckas

pabora «/Iprxanue pacTeHui: OIleHKa MHTEHCUBHOCTH JBIXaHUS PACTCHUH U ILIOI0B.



UccnenoBatenbckue pabotel: «BrnusHue cmocoba BeIpammBaHus (cocTaBa
NUTATENbHOW CMECH, CXEMbI BHECEHHS) HA POCT U PA3BUTHS Pa3JINYHBIX PACTEHUID.

6. Kyromypnote pacmenusn. Cospemennvie acnekmul cenexuyuu (20 uacos)

Kak yenoBek cram Hcnoiap30BaTh pacteHuss? CBsA3b pa3BUTHS LMBHIA3ALUU
YEeJIOBEKAa U oJoMallHuBaHus pacteHuil. Jlomectukamus. Jluckyccusa «Jlomectukanus,
BCE JIM PACTEHUs W IKUBOTHBIC, KOTOPBIE JKUBYT PSAIOM C YEIOBEKOM UM
0JIOMaIIHUBAIOTCA? MOXKHO JI CUMTATh TapaKaHa OJIOMAIIHECHHBIM >KUBOTHBIM ?)

HacneacTBeHHOCTh 1 M3MEHYMBOCTh — OCHOBHBIE CBOMCTBA KUBBIX OPIaHU3MOB.
N3menunBocth. Bumbl m3MenumBocTh. [Ipaktmueckass pabora «MomudukarmonHas
U3MEHUYHUBOCTD (JIUCThSI, UTOJKU C OJTHOTO JEPEBa)».

I'en — MarepuanbHbIi HOCUTENb HACJIEACTBEHHOCTH W  HW3MEHYMBOCTH.
HyxnenHoBele KUCHOTHL. JIOKanu3anus T€HETUYECKOTO Marepuaia B KieTke. [lemenne
kietok. Permmukanus [JHK. OcHoBHast norma MoJekyIsipHON OMoJoTud. TpaHCKpUIIHS.
Tpancnsauus. Myranuu. [paktudyeckas pabora «['€H — HHCTPYKIHS IO COOpKE KIIETKU
(Ha Oucepe minm KOHCTpyKTope)». Ilpakthueckass pabora «Myrtauus Ha OytepOpoze
(;1r000¥M OOBEKT W3 MpEeAbIIyIIeH padoThl, I U3MEHEHHWE WHCTPYKIIMU MPUBENET K
M3MEHEHUIO BHEIIIHETO BUJIa 00BEKTA)Y.

DddexT OyThUIOYHOTO TOPJIBIIIKA M TeHEeTHYEeCKOoe pasHooOpasue. UTo Takoe
reHOaHk? 3aueM COXpaHATh I'€HETHYECKHE pecypchl pacTeHuil? OCHOBHBIE CIIOCOOBI
COXpaHEHUs TCHETUYECKUX PECypCOB pacTeHui (ex situ u in situ).

3nauenue pabor H.M. BaBunoBa. 3akoH romosoruueckux psnoB. LleHTps
MPOMCXOXKACHNUS KyIbTypHbIX pactennii H.M. BasunoBa u IIL.M. JKykosckoro.
[Ipaktrueckas pabora o rpynnam «OTKy1a Ha HalIuX CToJIax (PYKThI/OBOLIU/3IIAKI.

OcHoBHbIE MeTOAbl cenekiuu. ['ubpuauzamus. dopmbr or6opa. OCHOBHBIE
HaIpaBJICHUS CEJICKINU: YIy4YIIeHHUE YPOKalHOCTH, YCTOMYMBOCTH K OMOTHUYECKUM H
abuotnyeckum (paktopam. [Ipaktuyeckas pabora «BripammBaem ropox. Kak mposectu
CKpEUIMBAHUE Yy TOPOXay.

Ecte nmu xu3Hp B mnpoOupke? bBHOTeXHONIOTHUS KYJIBTYPHBIX pPaCTCHUM.
HccnenoBarenbckasi pabora «BwlpammBanue pacTteHudd B TpoOupke» (MOXKHO
BOCIIOJIb30BaThCA pe3yJibTaTaMU MPEIbIAYIIUX SKCIEPUMEHTOB IO COCTABJICHUIO

MUTATEIBHBIX PACTBOPOB AJISI PACTEHUH ).



Kak  denmoBexk  moxker  MoaupuuupoBatb  pacTeHus?  ['eHeTHueckoe
penaktupoBanue. CoBpeMEHHbIE  NOAXOAbBl U JIOCTHXKEHHS  FE€HETHYECKOIO
penakTupoBaHus pacteHuil. [Ipaktnyeckas padora «I eHOMHbBIE HOXKHUILIBI

(MonenupoBanue pabotel cuctembl CRISP-Cas).

7. Pacmumenvhasn npooykuyus. (8 uacos)

HanzemHubie u moa3eMHble opranbl pacteHuid. [lober u BHIOM3MEHEHHBINH MOOeT
pactennii. CriocoObl pa3MHOKEHUSI PACTCHUM.

[lonssTue o0 KadecTBe MPOAYKTOB mHTaHUA. [IpoOieMbl KOHKYpEeHIMH
OTEUYECTBEHHBIX MPOJYKTOB IMUTAHMSI C UMIIOPTHBIMU. JIOTMCTHKA JOCTaBKU U CPEACTBA
coxXpaHeHusi NpoAyKToB mnuTanudA. lIpaktuueckas pabota «lIpenenbHo qOMycTHMBIE
koHueHTtpauuu (II/IK) u meToasl KOHTposid O€30MaCHOCTH PACTUTENBHBIX MPOTYKTOB
IIUTAHUS.

Mukpo3eneHb: Moie3HoCcTh U TexHonorus. Mccnenoparensckas padorta «OueHka

KaueCcTBa BbIPAIIEHHON MUKpPO3eIeHU» (JIUOO CBOs, TMOO0 U3 Mara3uHa).

XUMHAYECKHI AHAIN3 MPOTYKLIHH. OCHOBBI crieKTpopoTOMeTpUH.
[Totenmmmometpus. Xpomatorpadus. [Ipaktudeckas pabora «MeToabl OIEHKH KayecTBa
pacTUTENIbHOM MPOAYKIIUM: XPAaHEHUE U COXPAHHOCTh MHUTATEIBHBIX BeHIeCTB» (10
JIOCTYITHOMY 00OpYOBAaHHUIO).

UccnenoBarenbckas pabora «Ompenenenue ButamuHa C MeTog0M 0OpaTHOTO

TUTPOBAHUS B TJIOJIaX HA PA3HOM CPOKE (CIoco0e) XpaHSHUS .

Monayab «buoTexHoaorus» 7-8 kiaccol (68 yacoB)

1. Buomexnonozusa (4 uaca)

[lonsiTue OMOTEXHOJNIOTUU. 3adyeM YEJOBEKY OMOTEXHOJOIMHM, B YeM HX
IPEUMYILECTBO Nepe]l XUMUYECKUM CUHTE30M. OCHOBHBIE OMOOOBEKTHI OMOTEXHOJIOTHU:
IIPOMBILUIEHHBIE MUKPOOPTaHU3Mbl, KJIETKA U TKAaHW PAaCTEHUM, )KUBOTHBIX U YEJIOBEKA,
ounokatanuzatopel. IlpakTuueckas padora «lIpumepsl npuMeHeHHs OHUOIOTHYECKUX
00BEKTOB B TBOCH JKU3HU.

Ceippe st OMOCHHTE3a M OIICHKa €ro Oumosiormueckoi 1eHHocTu. OCHOBHEBIC
UCTOYHUKHK yTIepoaa, aszoTa, (ocdopa, MukpodnreMeHTOB. lccrenoBanne HOBBIX
HMCTOYHUKOB CHIPhs (BKJIIOYAs BOMPOCHI €T0 MpeIBApUTEIbHOM 00padoTKH), pa3paboTka
HOBBIX THUTATEIBHBIX CPE, B TOM YHUCJIC BKIIOYAIONIUX OHOCTHMYJISTOPHI M JIPYTHE



9JICMCHTHI YIIPABJICHUA W OIITUMU3AIINU IIPOLICCCOB OMocHHTE3A. MCTOI[BI OIITUMM3alluH
IMUTATCIBbHBIX CPCI.

2. Muxkpoouonozusn (12 uacoe)

[TonoxxeHne MTPOKApUOTOB B CHCTEME Opranudeckoro mupa. CrpoeHue
OakTepuanbHOi KieTku. Knaccudukanus 6akrepuit. Mopdomnorus 6akrepuii. [Ipocteie
U CJIOXHBIE METOJbl OKpamuBaHus Oakrtepuil. Pusnonorus OakTepuil: MUTAHHE,
JIbIXaHWe, POCT U pa3MHOKEHHE. 3HAKOMCTBO C JOMEHOM Apxeu (3KCTpeMO(HIbHOCTD,
0COOCHHOCTH cTpoeHus kietkH). JlaboparopHas pabota «ODUKCHPOBAHHBIE MpENapaThl
Oaktepuil. Omnpenenenre QGOpMbI  MPEIJIOKEHHBIX  KYJIbTYp MHUKPOOPTraHHU3MOB,
UCIIONIb3YsI TPOCTOM MeToid okpacku» JlabopatopHas pabora «OmnpeneneHue Tumna
KJIETOYHOM CTEHKH METOJO0M OKpaluBaHus 1o ['pamy» (Ipy HAIMYUU PEAKTUBOB).

MonoyHokucnoe u cnuproBoe OpoxkeHue. DoToTpodHbIE M XEeMOTPO(HBIE
Oaktepun. Kunernueckoe  ommMcaHMe — Ipolecca  pocTa  MHUKPOOPTaHU3MOB.
OKCcHOHeHIManbHasgs  MojJeib  pocra. KuHetnka rubenu  MHKpPOOPraHU3MOB.
JlabopaTopHas padota «IIpuroToBiieHre MPUKU3HEHHBIX MTPENAPATOB MOJOYHOKHUCIIBIX
OaKTepuii».

[TaTorennsie 6akTepun. YymMHas najodka ¥ uepHasi CMEpTh, OOTYJIU3M, CTOJOHSIK,
TyOepkyne3. Ucropust 60ps0bI ¢ OakTepuanbHbiMu HHGeKIusIMuU. JlabopaTopHas paborta
«IloceB cmbiBa ¢ pyk Ha yamku lletpw». JlabopaTopHas pabora «BeiaeneHue 4ncToi
KylIbTypel —Oaktepuil. Meton pasBeneHuidl. MeTO UCTOMIAIOIMIETO — IITPUXAy.
JlaGoparopHas pabotra «Mopdosornyeckass XapaKTEPUCTUKA BbIJICICHHON YHCTOU
KYJbTYpPBI: XapaKTEPUCTUKA KOJIOHUH, popMa OaKTepuil, TUIM KIETOYHOU CTEHKNY.

Boiina 0€CKOHEYHOCTH: aHTUOMOTHUKHU MPOTHUB OakTepuil. MexaHu3Mbl AeCTBUI
aHTUOMOTUKOB. MeXKiIeTouHass KOMMyHHUKamnus Oaktepuii. YyBcTBO KBOpyma.
JlaGoparopHas pabora «CpaBHEHHUE pOCTa MHUKPOOPTraHU3MOB Ha 4Yallke 0e3 U ¢
noOapiienuss aHTHOMOTHKOBY» HMccnmenoBarenbekasi padoTta «Illouck MUKpOOpraHU3MOB
00Ja1al0IUX aHTarOHUCTUYECKON aKTUBHOCTBIOY.

[Ipumenenue Oaktepuii demoBekoM. KuHeTHueckoe omnucaHue OHOCHHTE3a
IPOJAYKTOB MHUKpOOpraHu3MamH. bakTepuu, KOTOpble MOTYT pasjiaraTb IUIACTHK.
HccnenoBarenbckas padoTa «BbieneHne MOJTOYHOKHCIIBIX OaKTepHd, HCCIICIOBAHUE MX

AKTHUBHOCTH».



MukpoopraHu3msl B arpoOMoTeXHOJIOTMHU. ICKyCCTBEHHBIE acCOLMAIIMU PACTEHUI
¢ Mukpoopranusmamu. MccnenoBatensckas padora «Bwigenenne OakTepuil Mosie3HbIX

JUTS paCTEHUI.

3. Jykapuomuueckue opeanuzmul 6 Ouomexnonozuu (niecHesvile 2puobsl,
0posicxcu, 60oopocau) (12 yacos)

[1necHeBbIe TPUOBI MPOYIIEHTH OMOJOTUYECKH aKTUBHBIX BEIIECTB.
OOmrast xapakTepuUCTUKA JIPOXIKEH CcaxapoMHUIIETOB. VICTOpUS HCIOIB30BaHMS

JIPOAOKEN B TPAAULIMOHHON OMOTEXHONOTMU. TEeXHOIOIMH BUHOAENHS U XJI€O0eUeHus,
CIelMaIN3UpOBaHHBIE pachl Apoxokend. Merabonusm apoxokeit. Peakius cnupToBOro
opoxenus. Jlabopartopnast padota «lloacuer kietok aposxkedt B kamepe [opsieBay.
JlaGoparopHas pabora «OOHapyKeHHE MPOAYKTOB CIIUPTOBOTO OPOMKEHHS: STHIOBOTO
CUpTa W YyrieKkucioro rasza». [lodyyeHue BTOPUYHBIX META0OJHUTOB B JPOACIKAX.
Jpoxoku Kak mpoayueHTbl OnoToruus. [lonyueHue neneBbix OEIKOB B APOXIKAX.

OC00EHHOCTH BEreTaTMBHOIO M IMOJIOBOTO PAa3MHOMKEHHS y JIPOKKEH, 3HAUCHHE
U3YYEHHUs MHUTO3a W LUTOKHMHE3a JUId ONTUMHU3ALUU IIPOLECCOB KyJIbTUBUPOBAHUSA
JPOMOKEBBIX IITAMMOB, IOHUMAHMS IPUYUH NAaTOTEHHOCTH JAPOXIKENW U TpUOOB, MOUCKA
MULIEHEH (QYHrMOUMAOB M pa3pabOTKM  HOBBIX JIEKAPCTBEHHBIX  MPEMApPaTOB.
JlaGoparopnass pabora «HaOmiogeHne  pa3MHOXKEHUS  JIPOKKEBBIX  KIETOK».
[Ipaktuueckast pabora «llomydyenne TBopora u kedupa Ha OCHOBE MOJIOYHOKHCIBIX
Oaktepuit». [IpakTuueckas pabora «OCHOBHBIE BUJBI KBaca UM HMX XapaKTEPUCTHKA»
«Ipoxck M MOJIOUHOKHUCIBIE OakTepuu, MpPUMEHseMble ISl MPOU3BOACTBA KBacay.
[Ipaktnueckass padbora «CpaBHUTENbHBIA aHANIM3 PA3BUTHUS JAPOXIKEH B a’pOOHBIX H
aHa’pOOHBIX  ycioBusix». IlpakTuueckas pabora «MeTonbl OIIEHKHM CBOWMCTB
xJ1e00neKapHbIX Apoxoked. OCOOEHHOCTH MPUMEHEHHUS NPECCOBAHHBIX, CYIICHBIX U
MHCTAaHTHBIX Apoxokei». MccnenoBatenbekas pabota «BnusHue (PU3HKO-XUMHYECKUX
(GbakTOpOB Ha KaueCcTBO OMOTEXHOJIOTHMUECKOW MponayKiuu (KBac, kedup, Chip, Xjied u
Ip.)».

Bonopocinn — nepcnekTUBHBIA OOBEKT ISl MTPOU3BOJACTBA O€lKa U YIJIEBOJIOB.
buorexHosornueckre MeToAbl OYMCTKU TBEPJbIX, KUIKUX OTXOJOB M Ta3000pa3HbIX

0TX0/10B Mpou3BOACTB. CTounHble BOABL. CxeMbl OYUCTKHU. BHOPMIBTPHI, a’pOTEHKH,



METAaHTEHKH, OKCHUTEHKH. AKTHBHBIA HJI W BXOJSIIME B HETO0 MHUKPOOPraHU3MBI.
Hcnonp3oBanue BOIOPOCIEH B OUNCTKE CTOYHBIX BOJI. MccrnenoBarensckas paboTa

«Bnusnue ¢puznko-xumuueckux ¢paxkropos Ha pocT Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennasa ungpopmayusn (8 uacos)
HacnenctBeHHOCTh ¥ U3MEHUMBOCTh — OCHOBHBIE CBOMCTBA JKMBBIX OPraHU3MOB.
N3menunBocth. Buasl u3MeHunBocTh. [IpakThnueckas pabora «MoaudukarmoHHas
U3MEHYUBOCTD (JIUCThSI, UTOJIKU C OJHOTO JEpPeBa)».

I'en — MarepuanbHbIi HOCHUTEIb HACIEICTBEHHOCTH M HW3MEHYHMBOCTH.
Hyxnennoseie kucnotsl. JIokanu3amus T€HETUYECKOIO MaTepualia B KieTke. Jlenenue
kierok. Permukanus [JHK. OcHoBHast torma MonekyssipHOi 6uonoruu. TpaHCKpUMIIIHS.
Tpancmsauus. Mytanuu. [lpaktudeckas pabora «l'eH — HHCTPYKIHS MO0 COOpKE KIETKU
(Ha Oucepe wiu KOHCTpykTope)». lIpaktuueckas pabora «Mytauuss Ha OyTrepOpoje
(/1000 O0BEKT W3 MpeAbIIyIIe paboThl, Ile U3MEHEHHE WHCTPYKIUU TPHUBEACT K

M3MEHEHUIO BHEIIHETO BHUJIa OOBEKTA).

5. Bupyconozus. (6 uacos)
[Tonoxenue BUPYCOB B CUCTEME OpraHn4YecKoro Mupa. CTpyKTypa ¥ XUMHYECKHH

coctaB BupycoB. Kiaccudukamuss BupycoB. Penponykuus BupycoB. Ilpocmotp
JOKYMEHTAJIBHOTO (pHiIbMa O BUpycCax.

Bupycsl - Bo30yautenu nHhekuuoHHbIX 0one3neid. OHkoBUpychl. bakrepuodaru:
CTpoeHHue, CBOiicTBa, mnpumeHeHue. IIpakTuueckas paborta. «MeToj pa3BeICHUIN
[Tpaktrueckas padota. « TurpoBanue 0akrepuodarony. buonorunyeckrne MeTo 11 OOPHOBI

C BUPYCaMH.

6. I'ennas unscenepus u ouomexuonozuu. (8 uacos)

OcHoBbl TeHHOU uHXKeHepuu. Bekropa. Crenuduueckue hepMeHTh OakTepHil.
[IpakTuueckass pabora «DHAOHYKJIE€a3bl PECTPUKIMHU (padoTa ¢ HYKICOTUIHBIMU
TIOCJICTIOBATEILHOCTSMH Ha Oymare)y.

brorexHomOTMM MPOAYKIIMK OCIKOB B OaKTepHUATbHBIX KyJIbTypax. JlocTmkeHUsS
TeHHOW MH)KEHEPUU U OMOTEXHOJIOTHUH.

CRISPR/Cas — cucTtema afanTHBHOIO HMMYHHUTETA OaKTEPHid U apXei.
[Tpaktuueckas pabota «I ennbie HOxHUIBI - CRISPR/Cas (MogenupoBanue Ha Oymare)»



I'MO. Metoas! nonyuenuss 'MO. Urpa-auckyccust «Beiurpail rpaiT Ha co3JaHue
I'MO».

7. Buomexnonozuu 6 ycusomnosoocmee (8 uacoe)

JlomecTukaiyss OCHOBHBIE JOMAaITHUE KMBOTHBIC; COBPEMEHHBIE IKCIIEPUMEHTAX
M0 JIOMECTUKAIIMK KUBOTHBIX (JINCUIA, HOPKA U JIp. — SKCIEPUMEHTHI HAYYHOU IIKOJIBI
akanemuka bemnsena). [luckyccus «JloMmecTtukanus, BCe JU pPAaCTEHUS M KUBOTHBIC,
KOTOpBIE JKUBYT PSJIOM C YEJIOBEKOM WM OJIOMAaIllHUBAIOTCI? MOXKHO JIM CUYUTATh
TapakaHa OJIOMAIIIHEHHBIM KUBOTHBIM?».

CoBpeMeHHbIE METOAbl B JKHBOTHOBOJCTBE: TPAHCIUIAHTAIIAS HAMOPHOHOB,
XUMEpHBbIE  KUBOTHBIE, KIIOHHpoBaHue. Ilpaktnueckas pabora «Meroauka
KJIOHUPOBaHMs (MOJIeIMpOBaHKUe Ha Oymare).

OcHoBHBIE 00JIE3HU >KUBOTHBIX W POJb IAaTOICHHBIX MHKPOOPTAHU3MOB H
Mapa3uToOB B pa3BUTHM 3a00JI€BAHUIN JOMAITHUX KUBOTHBIX U OCHOBHBIX Mepax 00phObI
C HUMH; POJIb MTOJIE3HBIX MUKPOCUMOUOHTOB B OpraHu3Me KUBOTHBIX. [losioxkuTensHoe u
noOoYHOE (OTPULIATENIBHOE) BO3ICHUCTBUM aHTHOMOTUKOB HA OPraHU3M B XOJI€ JICUCHUS
JKUBOTHBIX; LEIM W 3aJlaud BETEpUHApPUHU. BHOTEXHOJIOrMSI KOPMOBBIX MpENapaTosB.
[IpakTuueckast padbora «CocTaBieHue panydoHa MUTAHUS KUBOTHOTO, pacyeT PacxojioB
Ha conepxkanue». HcciemoBarenbckas pabota «OlleHKa KadyecTBa MOJIOUHOM
MPOYKIIUN.

8. Buomexnonozuu 6 pacmenuegoocmee (10 uacos)

OcHoBHble MeToabl cenekiuu. [ubpuauzanus. Dopmbel ordbopa. OCHOBHBIC
HaIpaBJICHUS CEJICKIMU: YIyUYIIeHHEe YPOKAWHOCTH, YCTOHYMBOCTH K OMOTHYECKUM H
abuotnueckum (paktopam. [lpaktuyeckas pabora «BripanmBaem ropox. Kak mposecTu
CKpEIINBAHHUE y TOPOXay.

OcHOBHbIE TOJIXOJbl CEJIEKIUU U OMOTEXHOJIOTMHM KYJIbTYPHBIX pPAaCTEHUH,
['uOpuaunzanus, otnajgeHHass TUOPUAM3AIMSA, HCKYCCTBEHHBIH OTOOp, TeETEepOo3uC,
TpaHcopmalysi, MyTareHes, FeHeTUYECKOoe peAakTHUpoBaHue). Vctopusi cenekuuu B
Poccuu 1 Mupe, uCTopus pa3BUTUS BAXXHEUIIIUX COPTOB KYJIbTYPHBIX PACTCHUM.

Kax genoBek moxkeT MoauduiupoBaTh pacteHus? ['eHHas HHXEHEepUs pacTCHUIA:
UTo Takoe TeHEeTHYECKas WHKEHEPUs pacTeHuil. TpaHCreHHble pacTeHus. MeToasl
nosnyuerusi. OOpazoBaHue OnyxoJiel y pacteHui. ArpoOakTepuanbHas TpaHchOopMalys:

Ti-TuIasMugs!. I'ensl T-JIHK. MonekyIsIpHO-TEHETUUECKHE MEXaHU3MBbI



Tpancopmarmu. ['eHetmueckoe penaktupoBanue. CoBpeMEHHBIE TOAXOIAbl U
JOCTHKEHHUS] TEHETHUYECKOTO peaakTHpoBaHHUs pacteHuid. [lpaktuueckas pabota
«["eHOMHBIE HOKHHMIIBI (MOAeupoBanue padotsl cucreMbl CRISP-Cas).

Ectp 11 xu3Hb B ipobupke? bUoTeXHOMOTHs KYJIbTYPHBIX PACTEHUH.
HccnenoBatensckass pabora «BelpammBanue pacTeHwii B mpoOupke (MOXKHO
BOCIIOJIb30BaThCA pE3yJIbTaTaMU MPEIbIAYIIUX HSKCIEPUMEHTOB 10 COCTaBJICHUIO

MUTATEIBHBIX PACTBOPOB JIJIsI PACTCHUI )».

Monyiab «MoJiekyJasipHble 0CHOBBI (pu3noJ10run ¥ papmMakogorum» 9 Kiace
(68 yacos)

1. @u3zuonozuueckas xumusn. (20 uacos)

Brenenne. buorennsie anmemenTsl: opranorensl: O, C, N, H. AxtuBHbie (PopMbI
KHUCJIOPO/1a, UX MOJYYEHHUE, HEUTPATA3ALIHSL.

Makpo3JIeMEeHTBI: MPOLICHT COJepKaHWsS B OpraHW3Me, BBITIONHSAEeMasl (YHKITHS,
colep)kaHue B MpoaykTax nutaHusi. Ca2+ - CBS3BIBAIOIIME OCJIKH, JETIOHUPOBAHUE
KaJblUs, PETYJSALUA YPOBHS KAIBLKSA B OpraHU3ME: TOPMOHBI Mo4YeK. Mg — cTpoeHue
xj0pouiia, €ro akTUBALMS COJTHEUHOU SHEPrUeH.

MUKpO3JIEMEHTBI: B KaKHX MOJICKYJIaX COAEp)KaTcs, BBITIONHAEMas (QyHKIHS,
COIEpkKaHWE B MPOJAYyKTax nutaHud. llocnencTBus nepego3upoBKH MUKPOIIEMEHTAMU.
Fe — ycBamBaemble THIBI COCIMHCHUH JKele3a. I eMompoTenHBl, TeMOIIMaHWH,
mutoxpomel. CU — yCBOEHHWE W TPAHCIOPT MeEAW. benku, coaepikamiue Meb.
[Tatonoruueckue cuHipomMbl MeHke u BunbcoHa, cBsi3aHHbIE ¢ META0OJIU3MOM METH.

Toxcuunbie sneMeHThl llepronnyeckoil cucTembl sl OpraHu3Ma. BrnusHue
HEJ0CTAaTKAa MaKpO ¥ MUKPOIJIEMEHTOB Ha KMBBIC OPTaHU3MBI.

UccnenoBarenbckas  pabora «KommuecTBeHHas OLICHKA  COAECPXKAHUSA
MHKPOAIJIEMEHTOB MJIM BATAMUHOB B TTUILEBBIX MPOTYKTAX»

Kuprbl. 3abosieBaHus 4elIOBEKa, CBSA3aHHBIC C HAPYIICHUSIMHU KUPOBOIO OOMEHa.
JucmunmuaeMun.

VYrneBoasl. 3a0osieBaHUSI YEJIOBEKA, CBSI3aHHBIC C HAPYIICHUSIMU YTJICBOJIHOTO
obmena. CaxapHslil 1uader.

benku. Crpoenue. 3a0oaeBaHus 4YeTOBEKA, CBA3aHHBIE C HAPYIIEHUSIMH OEIKOBOTO

obmena. Oynkiuu 6enkoB. DepmeHTsl. Mexanusm nerictBus. Kimaccol pepMeHTaTUBHBIX



peakmmii. Kodepmentsl. [lpaktuueckoe 3anstHe «KauecTBeHHbIE peakud Ha
oprannueckue MoJekynb». IlpakTuueckoe 3anstHe «JleHaTypauuss — OEITKOBY»
[Ipaktnueckoe 3anaTHe «M3yuyeHne akTHUBHOCTH aMHJIA3bD».

ButamuHbl )XHpOpacTBOPUMBIE, BOJOpacTBOpuMbIe. [IpeBpanieHue BUTAMUHOB B
aKTUBHBIE (POPMBI KOPEPMEHTOB. ABUTAMHUHO3BI.

OcHOBHbIE THUIIBI METAOONMUYECKUX peakuuil. buosHepreTHueckue MpoOIECCHI.
['mukonus. Hukn Kpebca. Ilenb mepeHoca 3nekTpoHOB. OKHUCIEHUE KUPHBIX KUCTOT.
Karabamu3m amuHokucior. I'mrokoHeoreHe3. CuHTE3 yrieBoJIOB, OEIKOB, >KHUPOB.
Mertabonutuueckue 3aboneBanus. [lpaktuyeckoe 3anstue «PemieHue 3amad  Ha
HHEPreTUUECKUN OOMEH.

Knetka. [lonarue memOpanbl. @ynkunn MeMOpaH. Bujpl TpaHcnmopTa B KIETKY.
MemOpanHble  opraHoujipl. 3aboieBaHMsI CBSI3aHHBIE C  HapyLIEHHEM padOThI
MEMOpaHHBIX OpraHesl, OOJIE3HH HAKOIUIEHUS. TUIbl KOHTAKTOB MEXAY KIETKaMHU.
3Ha4YE€HHE MEKKJIETOYHOM KOMMYHMKAIMU U 370pOBbs opranusma. lIpaktudeckoe
3aHsTHE «/lnanus (kiaetouka Tpayoe)».

Anpo. VYpoBHH  yHakoBKM  XpomMaTuHAa.  XPOMOCOMHBIE  TEPPUTOPUHU.

HememOpaHHbIE OpraHOU/IBI.

2. Monekynapuasa ouonozusa. (20 uacos)

OCHOBHBIC BEXU PA3BUTHS MOJICKYJISIPHOU OMOJIOTHH.

HyxknennoBbie kuciaotrsl. OCHOBHBIC TPUHIUIIBI cTpoeHus. [IpakTuueckas padota
«Boigenenne JIHK wu3 Ganana». Ilpaktuueckas pabora «Mognenb JIHK-opurammy.
[Ipaktnueckass pabora «Ompenenenne kadectBa npenaparoB JIHK ¢ mnomomibio
ceKTpopOTOMETPUN» (MIPU HATUYUU 000PYTOBAHNUSA).

Martpuunbie cuHTe3bl. Perukanus — oCHOBa KJIETOYHOTO jesieHus. [IpuHIumb
perkanuu. [Ipaktuueckast pabora «PennukaruBHas MamrHa (Urpa-I1eMOHCTPAITHS ).
[Tpaktrueckas pabora «I1LP (Mmoxens ammudukanus Ha Gymare).

Mytanuu. Uto Bei3biBaeT nsMeHenus B crpoennu JIHK. [Ipunnumnel penapamumu.

Tpanckpunius. [Ipakrudeckas pabota «Cuiia mpoMoTOpay.

I'enetnueckuit xon. IlpakTudeckas padorta «PereHue 3agad Ha TEHETHYECKUUN

kom» Tpancmsaus. [Ipaktuyeckas pabora «DonauHr OEnKoBy.



Opranuzainusi reHomMa BHpPYcOB [IpOTHBOBUpYCHBIE CpEICTBA, MEXaHM3MBI HUX
JICUCTBHSL.

Opranmzanusi  reHomMa  OakTepuit  AHTHOaKTepUabHbIC npenaparsl.
HccnenoBarenbckas padota «PacnpocTpanenre aHTHOMOTUKOPE3UCTEHTHBIX OaKTEepUii»

Opranuzanus reHoMa »ykapuoT ['eHomHOoe penaktupoBanue. [IpakTudeckas
pabota «PaboTa B cCOBpeMEHHBIX T'€HETHYECKMX Oa3zax maHHBIX. [IpoBenenue In silico

aHaJIn3a MOCJICIOBATECILHOCTEH I'CHOBY.

3. Dapmaxonozusn (28 uacos)

ITonsTne o nexapcrBax. [IpMHIMIIBI MOAXOAA K MOMCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CkpuHUHT U ero metofsl. MccienoBatenbekas pabora « IKCIEPUMEHTHI 10
ONPEEICHUIO0 TOKCUYHOCTH BEIIECTB HA APTEMUTUIX.

Ilytn BBenenus JIC. @apMaKOKMHETHKA JIEKAPCTBEHHBIX BEIIECTB. BcacbiBaHue
(abcopbmust) tekapcTB. OCHOBHBIE MEXaHU3MBbI BcachlBaHMsl. TpaHCIOPT J€KapCTBEHHBIX
BewecTB. ['eHbl u Oenku nepBoi (azel OnoTpanchopmanyu. I1yTn BeIBEAEHUS JTEKapCTB
U3 OpraHu3ma. OKCKpeuuss H JnuMUHanUs. [eHsl u  Oenku BTOpOM  (pasbl
ouorpanchopmanuu. dapmakonuHamuka. ['maBHOe W MOOOYHOE, PE3OPOTHBHOE W
MECTHOE, NMPSAMOE, HENPSIMOE U PEPIEKTOPHOE ACHCTBUE.

Bunel B3aumopeinctBus jiekapctB. CHHEPru3M M aHTarOHU3M IIPU COBMECTHOM
JICICTBUH JICKAPCTBEHHBIX BEIIECTB, UX PA3HOBUIHOCTH.

TpancMemMOpaHHbI CUTHAIUHT. TUIBl KIETOYHBIX peuentopoB. MemOpaHHBIE:
MOHHBIE KaHaJIbl, KaTaJIUTUYECKUE U compshkeHHble ¢ G-0elKkamu; BHYTPHUKJIETOUHBIE:
LUATOIIA3MaTUYECKHUE U AIepHbIE. MeXaHW3MBbl JINTaHI-PEUENTOPHOTO B3aUMOAECHCTBHSL.
CenexTuBHOCTb (M30MPATENBHOCTh) JAEWUCTBUA, CBA3b «XUMHUYECKas CTPYKTypa —
(dbapmakoioruyeckas akTUBHOCTh BELIECTB.

PapMaKoJIOrM4ECKON MOIYJISUUU CHUHANTAUYECKONW XOJWMHEPTUYECKOW MepeayH.
MounekynsipHbIii ~ MeXaHW3M  JeWCTBUS M (apMakKoJIOrMYEeCKUe  CBOICTBa
Mx0onuHOOI0KaTOPOB, TaHTJINOOJIOKATOPOB | KypapernogoOHbIX  CPEJICTB.
dapmakoJIOTUYECKass  PEeryJilus  aKTUBHOCTH  AIPEHEPTrUYECKOro  CHHaICA.
AJIpEeHOMUMETHKH, aApPEHOOJIOKATOPBI, CUMMATONUTUKU. [IpakTuyeckas pabota
«BnusHue agpeHanyuHa Ha cepeuHble COKpalleHus (MporpaMMHOe 00eCIEUeHUE)» .

MonexynsapHas (papMakoIoTHsi aHTHAIEPTUYECKUX CPEACTB. | MCTaMHUHOBBIE

pelenTophl: TUIBI, MOJIEKYJsApHas opranuzamnus. CTaOuian3atopbl MeMOpaH TY4YHBIX



KJICTOK: MOHGKYHﬂpHBII)'I MCXaHHU3M HCIZCTBHH, 0COOEHHOCTH KJIMHHYECKOIO IMPUMCHCHUS,
TOYKHU ITPHUIIOKCHUS I[GﬁCTBPI)I I/IHI‘I/I6I/ITOp0B JIMIIUIHBIX MCAHUATOPOB.

MexaHn3M ACUCTBHUS U NMPUMEHEHHUE IPENAPATOB, CTUMYIUPYIOLIIUX IMPOLECCHI
MMyHUTEeTa. DapMakoJIOrMYecKass XapaKTEPUCTUKA WHTEPICHKUHOB: IIOJy4YECHUE,
MEXaHU3M JIeUcTBusl, npuMeHeHrne. OCHOBBI MATOPU3UOIOTHU OCTPO(]a30BOro OTBETA,
Meauanys BOCIaICHUsI. MOJEKYJIIpHBIN MEXaHU3M IMPOTUBOBOCIIAIIMTEILHOTO ICMCTBUS
TIIOKOKOPTHUKOCTEPOUJIOB,  HECTEPOUIHBIX  MPOTUBOBOCHAIUTENBHBIX  CPEACTB.
[Ipaktrueckas pabora «I'ucTonoruyeckre nmpenaparbl UIMMYHHOU CUCTEMBI».

[ToHaTHE O HApKO3€ M HAPKO3HBIX Ipernaparax. KIIeTOYHbIN U HEPBHBIN HApPKO3.
@apMaKoOJOTUUECKasi XAPAKTEPUCTUKA OTHECIbHBIX TPYNIl HAPKO3HBIX CPEICTB.
[TocnenoBaTenbHOCTh JACHCTBHUS Ha LEHTpalbHylO cuctemy. [lpakTudeckass paboTa
«l'ucronornueckue npernaparsl HEPBHOU CUCTEMBD.

®uznonorndyeckuit coH; ¢as3pl cHa. Bunbl Hapymenuidt cHa [lonstue o
MEJIMKaMEHTO3HOM CHE U CHOTBOPHBIX Ipernaparax (TMMHOTHKAX).

MonekynspHble acnekTbl Homuuenuuu.  OnuaTHble PEUENnTOpbl, WX THIIBL.
DHKeaauHbl U SHIAOP(UHBI - SHAOTCHHBIC JTUTAH/IbI OMIMATHBIX PELEIITOPOB.

AHTUINICUXOTUYECKOE JIEMCTBHE, BIIMAHME HAa (PYHKUUIO SKCTPAHPAMUTHOU
CHUCTEMBI, SMOIIMOHATILHYIO C(epy, PBOTHBIM IEHTP, apTepuaIbHOE IaBJICHUE, LEHTP
TepMOperyIsiiuuu. MOJIEKYISIpHbIE MEXAHU3MBbI JIECTBUS HEMPOJICNTUKOB, BIUSHUE Ha
nohaMUHOBBIE, CEPOTOHUHOBBIC, aJ]PEHO- U TUCTAMUHOBBIEC PELIENTOPHI, UX JCHCTBUE HA
KJIETOYHBIE MeMOpaHbl, Ha JNEMOHUPOBAHUE TKaHEBBIX MOHOAMHHOB.
[ToreHMan3aBUCUMbIE HATPUEBBIE KAaHAIbl KAK MUILIEHU JIEUCTBUS MECTHBIX
aHecTeTUKOB. CrocoObl MHTMOMPOBAHUS TMOTEHIIMAI-3aBUCUMBIX HATPHUEBBIX KaHAJIOB
MecTHbIMU aHecTteTukamu. [IpakTuueckas pabora «Kaprta skcrpeccun 10haMUHOBBIX U
CEpOTOHMHOBBIX PEIENTOPOB B Mo3re Mblmeh». HMccienoBaTtenbckas paboTa
«IToBemeHueckne TecThl Ha pblOkax Danio rario. CBeTio-TeMHass Kamepay.
Uccnenoarenbckas pabora «IloBeaenueckue TecThl Ha peiOkax Danio rario. OTKpbITOE
nosie». MccnenoBarenbckas padorta «IloBeneHueckre TecThl Ha pbiOKax Danio rario.

CraiiHOe OBEICHUEY.



Moayab «MoseKyJIsipHbIe 0CHOBBI ceslekiumn» 9 kiacc (68 yaca)
1. Moaexkynapnasa ouonozcus. (20 yacos)

OcHOBHBIE BEXH PA3BUTHUSI MOJIEKYJISIPHON OUOIOTHH.

Hyxneunosbie kucnotbl. OCHOBHBIC IPUHIUIBI cTpoeHus. [IpakTuueckas padora
«Beigenenne JIHK u3 OGanana». Ilpaktudeckas pabora «Mogens JIHK-opurammy.
[Tpaktiueckass pabora «OmpeneneHue kadectBa mnpemnapatoB JIHK ¢ momomibio
criektpodoToMeTpun» (IIPH HATUIUU 000PYIOBaAHUA).

MartpuuHnble cuHTE3bl. Perumkanus — OoCHOBa KIJIETOYHOTO JAelieHus. |IpuHuuIb
perkanuu. [Ipaktuueckast pabora «PernnukatuBHas MavHa (Urpa-IeMOHCTPAIIs ).
[TpakTuueckas padota «I1LP (Monens amrumndukaiys Ha Oymare)y.

Mytanuu. Yto Bei3biBacT usMeHeHus B crpoennu JIHK. [Ipuniumnel penapamumn.

Tpanckpunius. [Ipaktudeckas padbora «Cusaa mpoMoTopay.

I'enetnueckuit xon. IlpakTuueckass paborta «PemeHue 3agad Ha T€HETHYECKUUN
koq» Tpancmsius. [Ipaktuyeckas padora « @oyIIUHT OEITKOBY.

Opranuszanusi TeHoOMa BHPYCOB I[IpOTMBOBUPYCHBIE CpPENICTBA, MEXaHU3Mbl HMX
JCUCTBUS.

Opranuzanus reHoMa OakTepuit AHTHOAKTEepUaIbHbIE rpenaparsl.
UccnenoBarenbckas padota «PacnpocTpaHeHre aHTHOUMOTUKOPE3UCTEHTHBIX OaKTepuii»
Opranuzanusi reHoma 3ykapuoT ['eHomHOe pepaktupoBanue. Ilpakthueckas padota
«PaboTta B coBpeMeHHBIX reHeTnueckux 0a3ax naHHbiX. [IpoBenenue In silico ananuza

HOCHGI{OB&TGHBHOCTGI;'I I'CHOB».

2. Monekynapnuie ocnoebl cenemuku (20 uacos)
[Ipenmer renetuku. KpaTkas uctopuss pa3BUTHUS  MOPEACTABICHUS O

HACJICCTBEHHOCTH.

OT reHa K npu3HaKy: Kak packpacuth Kota. Yto Ttakoe npusHak? IIyTe OT reHa o
npu3zHaka. Myrtauu. Aunenu. ['etepo3uroTsl M romMo3uroThl. J[OMHHAHTHBIE U
peueccuBHble amienu. PoneBas wurpa «Amienw». HccnmenoBaTenbCKU  MPOEKT
MyTtareHnnsie (GaKTOPBHI.

["ensl cTposiT opranusm. BkiitoueHue U BbIKIIIoueHne 001b110r0 Habopa reHoB. Kak
KJIETKM TMOHUMAIOT, KaKue TreHbl JOJDKHBI padboraTh. PoneBas urpa «Cyapba KIETKNY.

FCHBI-HCPCKJHO‘IaTCJII/I. HpaKTI/ILI€CKOC 3aJaHUC «AJ’IFOpHTMBI JJIA KIICTOK).



JIuckpeTHOE HacleOBaHHUE MPU3HAKOB. 3aKOHbI MeHAens:: OJUH T'€H - OJUH
npu3Hak. CxeMa CKpellrMBaHUA. 3aKOH €IMHO00pa3usi TMOPUAOB MEPBOTO MOKOJICHHUS.
[Ipaktruueckoe 3ananue «EnuHooOpasue MepBOro MOKOJICHMs». 3aKOH paCIICIICHUsS
IpU3HaKa BO BTOPOM MokojeHuu. lIpaktuueckoe 3aganue «PacuiersieHne BO BTOpOM
nokoJeHum». MccnenoBarenbCkuii MPoeKT «3aKkoHbl ['. MeHAens B 9KCIIEPUMEHTE.

3akoHbl MeHJeNsd: HECKOJIBKO T'€HOB - HECKOJIBKO MPHU3HAKOB. J[urmdpuaHoe
ckpemBanue. He3aBucumoe pacxoxnaeHue xpomocoM. IIpakTuueckoe 3anaHue
«Pemetka [lennera». CuernyieHHOE Hacae10BaHUE.

B3aumopericTBrue reHoB. AienpbHoe U HeayenbHoe. [Ipaktuueckoe 3anstue

«B3anMoelicTBYs TEHOB (MOJICTMPOBAHUE CHHTE3a M TPAHCTIOPTA MUTMEHTA B KIICTKY )»

Omnpenenenue mona. [TomoBeie xpomocombl. CaMmitbl U camMku. BrimsiHue akTopoB
OKpy>XKaromie cpenbl. XpOMOCOMHOE ormpeseneHue rmona. [lonoBbie XpOMOCOMBI.
[IpakTtnueckoe 3amanme «HacmemoBanuwe, cremieHHOe C TooM». [IpoGiema

JTOTOJIHUTENBHON X-XpOMOCOMBI Y KEHIIMH. TPEXIIBETHBIEC KOIIKH.

3. Monaexynapmusie ocnogwl cenekyuu (28 uacos)
['enbl B nonyisinusx: Benukoe paBHoBecue. [lomynsauus. HacToTel BcTpedyaeMoCcTr

npu3HaKa u amiens. YpaBHenue Xapau-BaiinOepra. [Ipaktuueckoe 3aganue «HacToTsl
ainjenel, TeHOTUNIOB M (eHoTunoB». MccienoBaTenbCcKUil MPOEKT  «AHaIU3
T€HETUYECKON CTPYKTYpbI NOMyJIsIUHU (Ha OCHOBE 3aKoHa Xapau-BaitHbepra).

[Tonynauuu MEHSIOTCS: YMCIEHHOCTb, MUTpauusi U BbIOOp cynpyra. dakTopsl,
KOTOpbIE€ BBIBOIAT MOMYJSILMIO M3 paBHOBecHs Xapau-BaitHOepra. UYuciieHHOCTH
nonynsiiuu. PoneBas wurpa «Oddexkr ocHoBarens». PoneBas wurpa «3ddexr
OyTbUIOUHOTO TopJbIKa». Jpeld renos. Myrtamuu. HecnydaiiHoe CcKpelvBaHUE.
N3onsauus.

[lonynsauuu  MEHSIIOTCSA:  €CTECTBEHHbIM  OoTOOp. MexaHu3Mm  JIeHCTBHS
eCTeCTBEHHOTO oTOOopa. JIBmxkymuii oToop. Ponesas urpa «EctecTBeHHbIit 0TOODY.

MoaudukanronHast U3MEHYHUBOCTb. Crarucrtrueckue 0COOEHHOCTH
Mou(pUKAIMOHHONW M3MEeHUYMBOCTH. MccienoBarenbckue pabotel «MoaudukanuoHHast
U3MEHYMBOCTb PACTEHUH B Mpe/ieiax BaIlero MECTa )KUTEIbCTBAY.

H&CJ’IC}IOB&HI/IC KOJIMYCCTBCHHLIX IIPHU3HAKOB. KonuuectBeHnbie IPHU3HAKH.

CpenoBast U3BMEHUYUBOCTh Npu3Haka. Koaduiment nacneayemoctu npusHaka. OTBeT Ha



ot6op. IlonMck TEeHOB KOJWYECTBEHHBIX MPU3HAKOB. OIHOHYKICOTHIHBIE BapPUAHTHI
reHoB. JJHK-uur. [TomHOreHOMHBIN aHAJIN3 aCCOLMAIINH.

«Omb» Hag renomoM. [loctrenomuas spa. OOpaTtHas reHetuka. «OMHKCHBIE»
uccienosanus. [Iporeom, Metabosiom. [IpakTuueckoe 3aganue « ArpOHOMBD.

JlomecTHKalys U UEHTPhl F€HETHYECKOTro paszHooOpasusa. [loucku pacrenuid c
«XOPOIIUMMWY TPU3HAKAMU JJIsl 4YesioBeka. L[eHTpbl Te€HEeTHYeCKOoro pa3zHooOpas3us.
Huxonait sanoBuu BaBunoB. Ceneknusa. KomOuHanmonHass 1 ruOpuiHasi CeIEKIUs.
['erepo3uc. Ilpaktuueckoe 3amaHue «l'omosiorudyeckne psiabl HACIEACTBEHHOU
U3MEHYUBOCTH.

CoxXpaHHUTh U U3YYUTH T€HBI, YTOOBI MEHSTH OyayIee. Kak mpaBuiIbHO XpaHUTh
redbl. Koieknuu  reHeTHYecKux  pecypcoB  pactenuil. [lpaktukym  u/minm
UCCJIEIOBATENBCKUM MPOEKT «MeToapl KyJIbTUBUPOBAHUS 1n VILro IJIsi COXpaHEHUS
TEHETUYECKUX PECYPCOB PACTCHUM U 111 YCKOPEHHOU CEJICKIIUN).

['eHeTyeCcKuMe LEHTPHI B HaILIEH cTpaHe. [ 1€ 3aHUMarOTCs TeHETUKON U TEHOMUKOMN

I HYZKIT CCIIBCKOI'O XO3S1CTBA.



IIJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUS KYPCA BHEYPOUHOM
NAEATEJBHOCTHA

3aHaTUs B paMKax IIporpaMMbl HaAIIPABJICHBI Ha oOecrieueHue JOCTHIKCHMUA
IMIKOJIbHUKaMH ciaeayrommx JUYHOCTHBIX, MCTAIIPECAMCETHBIX )51 MMPCAMCTHBIX

00pa30BaTEIbHBIX PE3YIIHTATOB.
JIMYHOCTHBIE Pe3yJIbTAThI:

B cgpepe epasrcoanckoeo éocnumanus: TOTOBHOCTb K KOHCTPYKTUBHOM COBMECTHOM
JNEATEIBHOCTH TP BBINOJIHEHUM HCCIIENOBAHUM M IPOEKTOB, CTPEMIICHHE K
B3aMMOITIOHMMAHUIO U B3aMMOIOMOIIIH.

B cgepe nampuomuuecxoco 6ocnumarnus: OTHOIIEHHE K OMOJIOTMM KaK K Ba)KHOU
COCTaBJISIFOLIEN KYJIBTYpPbl, TOPAOCTh 3a BKJIAJ POCCUMCKUX M COBETCKUX YYEHBIX B
pa3BUTHE MUPOBOM OMOJIOTUYECKON HAYKH.

B cd)epe ayXOGHO'HpCl(?CWlGeHHOZO socnumaHnus. TOTOBHOCTh OLICHUBATH IMTOBCACHUC U
IIOCTYIIKK C IIO3MIOHUKU HPABCTBCHHBIX HOPM MW HOPM 3KOJOT NYECKOU KYJIbTYPBI;
IIOHUMAHHUC 3HAYNMMOCTH HPAaBCTBCHHOI'O ACIICKTA JCATCIIBHOCTH YCJIOBCKA B MCAUITUHC 1

OHOJIOTUH.
B cgepe scmemuueckoeo socnumanusn: TOHUMaHUE POIU OUONOTUU B (HOPMHUPOBAHUU
ACTETUICCKOMN KYJIBTYPBI TUIHOCTH.

B cgepe ¢usuueckoeo eocnumanus, opmuposanus Kyibmypwvi 300p06bs U
IMOYUOHATBbHO2O 0O]1a20N0AYHUs. OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO H
yCTaHOBKa Ha 3JI0pOBBIN 00pa3 XU3HHU (3I0POBOE MUTAHUE, COOTIOICHHE TUTUEHUYSCKUX
TIpaBUJI U HOPM, COATAHCHPOBAHHBIN PEKUM 3aHATUH U OT/IBIXA, pEryJIspHas pu3ndecKast
aKTHUBHOCTB); OCO3HAHHE TTOCIICACTBUN U HEIIPHUATHE BPEAHBIX TPUBBIYCK (YIIOTpeOIeHHE
aJIKOTOJIs, HAPKOTUKOB, KypeHHUE) U UHBIX (PopM Bpeaa 11t (GU3NIECKOr0 U IICUXUIECKOTO
3I0POBBS; COOJIOJIEHUE TpaBUJl OE€30MaCHOCTH, B TOM YHCJIE€ HAaBBIKM O€30MaCHOIO
TIOBEICHUS B MPUPOIHOMN cpene; CPOPMUPOBAHHOCTH HaBbIKA PEIICKCUH, YIIPABICHHUE

COOCTBEHHBIM OMOIMOHAJIBHBIM COCTOSAHHUCM.

B cpepe mpyoosoco socnumanus: akTABHOE y4acTUE B PEIICHUU MPAKTUUECKHUX 3a]a4
(B pamMKax CceMbH, IIKOJbI, TOpOJa, Kpas) OHOJOTHYECKOM U IKOJIOTHYECKOU
HaIpPaBJICHHOCTH, MHTEPEC K MPAKTUYECKOMY H3YYEHUIO TPOoQeccuil, CBSI3aHHBIX C

OHOJIOTHEN.

B ccj)epe JKoJlocudecKkozo socnumanus. OpUCHTAIUA Ha IIPHUMCHCHUC OMOJIOrNYECKUX

3HAHUM IIpu PCIICHUHU 3a/1a4 B obnactu Oprncanmeﬁ CpCAbl; OCO3HAHUC DKOJIOTHICCKUX



po0JIeM U TyTe WX PEIICHHs; TOTOBHOCTh K YYaCTHIO B TIPAKTUYCCKOMN JIEATETLHOCTH

HKOJIOTUYECKOMN HAIIPABICHHOCTH.

B cghepe nonumanus yennocmu nayuno2o no3HaHus: OPUEHTALs HA COBPEMEHHYIO
CUCTEMY HAYYHBIX IPEJICTaBICHUNA OO0 OCHOBHBIX OMOJOIMYECKHX 3aKOHOMEPHOCTSX,
B3aMMOCBS3X 4YEJIOBEKa C MPUPOJHOM M COLMAIBHOM CpENod; IIOHMMaHUE pPOJIU
OMONOrMUeCcKOl HAyKH B (POPMUPOBAHUN HAYUYHOTO MUPOBO33PEHUS; Pa3BUTUE HAYIHOU
110003HATENLHOCTH, UHTEpPECAa K OMOJIOTMYECKON HayKe, HaBBIKOB HCCIIEI0BATEIbCKON
NEATEIIBHOCTH.

B cgpepe aoanmayuu xk usmeHAOWUMCA YCIOBUAM COYUATLHOU U NPUPOOHOU CPeobl:
aJleKBaTHasl OLICHKA M3MEHSIONINXCS YCIOBUH; PUHATUE peIleHHs (MHIUBUIYaTbHOE, B
Ipylnie) B HM3MEHSIOIIMXCA YCIOBHSX HAa OCHOBAHMHM aHAIW3a OHOJOTMYECKON
uHpOpMaluy; IJaHUPOBAHUE IEHCTBUM B HOBOM CHUTyallud Ha OCHOBAHHWU 3HAHWUU
OMOJIOrMUYECKHX 3aKOHOMEPHOCTEN.

MeranpeaMeTHbie pe3yJibTaThl:

B cghepe osnaoenus ynusepcanvuvimu yueOHbIMU NO3HABAMENbHBIMU OCUCTNEUMU.

ba3oBbie JOorHUeCcKUEe TEHCTBUS:

* BBIBIATH M XapaKTepU30BaTh CYIIECTBEHHbIC TMPU3HAKA OHOJOTHYECKUX
00BEKTOB (SIBJICHUI);

* yCTaHABJIMBATh CYIIECTBEHHBIH TIPU3HAK KiIacCU(DUKAUU OHOJOTHUYECKUX
00BEKTOB (SIBJICHUI, MPOLIECCOB), OCHOBAaHUS [JIsi OOOOIIEHUS W CpaBHEHUS,

KPUTEPUU MPOBOJUMOI0 aHAJIN3A;

* ¢ yu€éTOM NIPEeIJIOKEHHONW OMOJIOTMUECKON 3a7a4 BBISBISATH 3aKOHOMEPHOCTH U
NPOTUBOPEYMsI B paccMaTpUBaeMbIX (akTax W HAONIONCHMIX; TMpesarath

KPUTEPHUH JIJIA BBISIBIICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPECUHIA;
* BBIABIATH JePuuuThl HHGOpPMALUM, ITAHHBIX, HEOOXOJAMMBIX JUISl PEIICHUS
IMOCTABJICHHOM 3aJ1a4H;

* BBISABIATH NPUUUHHO-CIICJCTBEHHBIE CBSA3M TMIPU HU3YUYEHUH OHOJOTHYECKUX
SIBJICHUM M TPOIIECCOB; JENaTh BBIBOJABI C HCHOJIb30BAHUEM JACAYKTUBHBIX M
WHJYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUCHUIN M0 aHaJIoruu, GopMyJIUpOBaTh

THUITIOTEC3bI O B3AUMOCBA3AX,

*  CaMOCTOSITEILHO BBIOMpaATh CHOCOO pelleHHus] y4eOHOM OMOJIOrMYecKOr 3a1adyu
(cpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHUsI, BHIOMPATh HanOoJiee TOIXO0 SN

C YYETOM CaMOCTOSTENBHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBrle uccinenoBaTeILCKUe IEUCTBUA .

¢ HCIOJIB30BaTh BOIIPOCHI KaK I/ICCJICILOBaTeHBCKI/Iﬁ HHCTPYMCHT ITIO3HAHUS;



(GopMynupOBaTh BOMPOCHl, (PUKCUPYIOLIUE pa3pblB MEXKAY peaJbHbIM U
’KeJlaTeIbHBIM COCTOSIHUEM CUTYyalllH, 00BEKTa, 1 CAMOCTOSATEIHHO

YCTaHABIIMBATh NCKOMOE U JIAHHOE;
dbopmupoBaTh  TUMOTE3y 00  HCTUHHOCTH  COOCTBEHHBIX  CYXKIEHUH,
apryMEHTUPOBATh CBOO MO3ULUIO, MHEHUE;

IMPOBOAUTSH I10 CAMOCTOATCIIBHO COCTABJICHHOMY IINIAHY H&6JIIOI[€HH€, HECJIOKHBIN
OMOJIOTMYECKUI OKCIICPUMCHT, HEOO0JIbIIIOE HCCIICJOBAHUC 110 YCTAHOBJICHUIO

0COOCHHOCTEM OMOJIOTHYECKOTro 00BhEKTa (IIpoliecca) u3yueHus,
MIPUYMHHO-CJICJICTBEHHBIX CBSI3€d W 3aBUCUMOCTEH OHMOJOTHYECKUX OOBEKTOB
MEXy COOO0M;

OIICHMBATh Ha TPUMEHHUMOCTh U JOCTOBEPHOCTh MH(OPMAINIO, MOJYICHHYIO B
X0/1¢ HAOTFOICHHS ¥ SKCTICPUMEHTA;

CaMOCTOATCIIBHO (1)0pMYJII/Ip0BaTB O606IHCHI/I}I N BBIBOJAbI IIO0 PC3yiIbTaTaM
HpOBeIIéHHOFO Ha6JHOI[€HI/ISI, OKCIICPUMCHTA, BJIAJACTh HMHCTPYMCHTAMH OILICHKH

AOCTOBCPHOCTH ITIOJTYUYCHHBIX BBIBOAOB U O606Hl€HHﬁ;

IMPOTrHO3UPOBATH BO3ZMOKHOC I[EU'IBHCIZHIGC Pa3BUTHC OMOJIOTHYECKHUX IMpoueccCCcoOB U
HX IIOCIICACTBUA B aHAJIOTHYHBIX HJIM CXOJHBIX CHUTyallU:AX, d TAKIKC BbIABUI'ATb

IMPCAITOJIOKCHHA 00 nx Pa3BUTHHU B HOBBIX YCIIOBUAX U KOHTCKCTAX.

Pabora ¢ nadopmanueii:

MPUMEHSTH PA3JIMYHbIE METObI, THCTPYMEHTHI U 3aIIPOCHI NPU MOUCKE U 0TOOpE
Ouonornyeckod HMHPOPMAUMKU WIA JAaHHBIX U3 HCTOYHHUKOB C YYETOM

MpeI0KEHHOM yueOHOM OMOIOTUUECKOM 3a/1auu;

BBIOWpATh,  AHAIM3UPOBATH, CUCTEMATU3UPOBATH M  HUHTEPIPETHPOBATH
OMOJOTUYECKYIO0 HHPOPMAIIMIO PA3JIMYHBIX BUJIOB U (DOPM MPEACTABICHUS;
HAXOJIUTh CXO/JHBIC apTYMEHTHI (TTOATBEPKAAIOITUE UITH OTIPOBEPTAIOIINE OJHY H
Ty K€ UJCI0, BEPCHIO) B Pa3TUIHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

CaMOCTOSITEIILHO BBIOMPATh ONITUMAIbHYIO (hOpMY MpeICTaBlIeHns HHGOPMAITIH U
WUTIOCTPUPOBATH PEIIaeMbI€ 33/1a4l HECTIOKHBIMU CXEMaMH, TMarpaMMaMu, HHOU

rpaduKoi 1 MX KOMOWHAIIUSIMH,
OIICHUBATh HANEKHOCTh OHOJIOTMYECKOW WHMOpPMAIUU 1O  KPUTEPHUSIM,
IIPEJIOKCHHBIM YUUTEIEM WM CPOPMYITHPOBAHHBIM CaMOCTOSATEILHO;

3alIOMUHATh U CUCTEMATHU3UPOBATh OMOJIOTHYECKYIO HH(OPMALIUIO.



B cghepe o6naoenus ynugepcanoHvimu yueOHbIMU KOMMYHUKAMUBHBIMU OeUCEUIMU

OOuienue:

BOCIPUHUMATh U (OPMYIHUPOBATH CYKIEHUS, BBIpAXXaTh SMOIIMH B TMpOIEcCe
BBINOJIHEHUS IPAKTUYECKUX U JIaOOpaTOPHBIX padoT;

BBIpaKaTh ce0s1 (CBOIO TOUKY 3pEHHUS) B YCTHBIX U TUChMEHHBIX TEKCTaX;

pacCiio3HaBaTb H€B€p6aJIBHI>IC CpCaACTBa O6HI€HI/I$I, IIOHUMAaTb 3HA4YCHHC
COMAJIbHBIX 3HAKOB, 3HATb MW PpPacClIO3HABATL IIPCAIIOCBIIKH KOH(i)J'H/IKTHI)IX

CUTyallui U cMsIr4aTh KOH(IUKTHI, BECTU IEPETOBOPHL;
MIOHUMATh HAaMEPEHHUsS JIPYyTUX, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU popme popMynrpoBaTh CBOU BO3PAKEHUS;

B XO/JI€ IMaJiora /WK JUCKYCCUU 33/1aBaTh BOMIPOCHI MO CYIIECTBY 00CYXK1aeMOit
OMOJIOTUYECKOW TeMbl M BBICKA3bIBaTh UJCH, HAICJICHHbIE Ha pEIICHUE

OMOJIOrMYECcKOH 3a7jauu U MoJiepKaHue 0J1arokenareaIbHOCTH OOLICHMS,;
COMNOCTAaBJIATb CBOM CYXACHHUS C CYXICHHSIMHU JIPYTUX YYACTHHUKOB IHAJIOTA,
0oOHapyKHUBaTh Pa3IMYUA U CXOJICTBO NO3ULIUK;

NyOIMYHO TPEACTABISATh PE3YJIbTAThl BBITOJHEHHOTO OMOJIOIMYECKOIO OIbITa
(3KCTIepuMEHTa, UCCIIEeI0OBaHUS, IPOEKTA);

CaMOCTOATCIIBHO BI)I6PIpaTI> q)OpMaT BBICTYIIJICHUSA C y‘{éTOM 3a1a4 IIPC3CHTANH U
0cOoOeHHOCTEH AayauTopun U B COOTBCTCTBHHU C HHM COCTAaBJIAITb YCTHBIC H

IMNCBMCHHBIC TCKCTBI C UCITIOJIB30BAHHUCM HILIFOCTPATHUBHBIX MATCPHUAJIOB.

CoBMecTHAas IeITENLHOCTH (COTPYIHUYECTBO):

MOHMMATh W UCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUAYaJIbHOU
paboThl MPU PEIICHUH KOHKPETHOW OMOJIOrMYecKOM MpoOsieMbl, 00OCHOBHIBATH
HEO0OXOIUMOCTh MPUMEHEHHSI TPYNIOBBIX (HOPM B3aUMOJCUCTBUS TIPU PEIICHUN
MOCTaBJICHHOW y4eOHOM 3a1auu;

OPUHUMATh L€ COBMECTHOM AESITENBHOCTH, KOJUIEKTUBHO CTPOUTH JIEUCTBUS IO
€€ IOCTM)KEHHUIO: pacIpelessiTh pOJIM, AOIOBAPUBATHCSA, OOCYKIaTh MPOLECC U

pe3yJbTaT COBMECTHOM PabOTHI;
yMeTh 000011aTh MHEHHS HECKOJBKUX JIIOJCH, TMPOSIBISATH TOTOBHOCTH
PYKOBOJIUTb, BBITIOJHITH MIOPYYCHUS, TTOTUUHSITHCS;

IUTAHUPOBATh OpPraHU3alMI0 COBMECTHOW palOThl, ONPEAENsSTh CBOI POJb (C
y4€TOM MPEANOYTEHUH U BO3MOXKHOCTEW BCEX YYACTHUKOB B3aUMOJICUCTBHS),
pacrpenenaTh 3aJayd MEKAy WICHAaMH KOMAaHJIbl, y4acTBOBATh B TI'PYIIIOBBIX
dbopmax paboTel (00CYX1€HUSI, 0OMEH MHEHHUSIMHU, MO3TOBBIE IIITYPMbI U UHBIE);



BBIITOJIHATH CBOIO 4aCThb pa6OTBI, A0CTUT'ATh KaYCCTBCHHOI'O PC3YyJIbTAaTa 110 CBOCMY
HaIrpaBJICHUIO U KOOPAWMHUPOBATL CBOU ,Z[GﬁCTBPIH C APYIrMMH 4JICHAMH KOMAaH/IbI;

OLICHMBAaTh KaueCTBO CBOEr0 BKJIajga B OOLUH NOPOAYKT IO KPUTEPUSM,
CaMOCTOSITENIBHO  C(OPMYJIMPOBAaHHBIM  yYaCTHUKaMU  B3aUMOJCWUCTBHUS;
CpaBHMBATh PE3YJIbTAThl C UICXOJAHOM 3aaueil ¥ BKJIAJ] KaX/I0T0 4JeHa KOMaH/Ibl B
JOCTHKEHHE PEe3ylbTaToOB, pa3feisiaTh c(epy OTBETCTBEHHOCTH M TMPOSBIATH
TOTOBHOCTH K IIPEIOCTABIICHUIO OTUETA MEPE IPYIIION;

OBJAJETh CHUCTEMOM YHHBEPCAIbHBIX KOMMYHMKATHBHBIX JEHCTBUH, KOTOpas
o0OecnieunBaeT CPOPMUPOBAHHOCTh COLIMAIBHBIX HABBIKOB U 3MOLMOHAJIBHOTO

HHTCIIJICKTA IIKOJIBbHHUKOB.

B cghepe osnaoenus ynusepcanvrvimu yueoOHviMu pe2yisimueHbiMu OeucmeusmMu:

Camoopranu3anus:

BBISIBJISITH IPOOJIEMBI Ul PELIEHUS B JKU3HEHHBIX U YYEOHBIX CHUTYalUsX,
UCIIOJIb3Ys OMOJIOTUYECKUE 3HAHUS;

OpPUEHTHPOBATHCS B PA3JIMYHBIX [TOIX0/1aX IPUHATHS PEIICHUH (MHINBUYAIBHOE,
MPUHATUE PELICHUA B TPYIIE, IPUHATHE PEIIEHUN TPYIIION);

CaMOCTOSITENIbHO COCTABJISITH QJITOPUTM pelIeHUs 3aaaud (WIM €ro 4YacTh),
BBIOMpATh CIOCOO pelieHuss Yy4eOHOW OHOJNOTUYECKOW 3ajadu ¢ y4EToM
UMEIOIIUXCS PECYpCOB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBATH
npeajiaraeMble BApUAHThI pEeIICHUM;

COCTABJISITh IUIAH JEWCTBHM (IJIaH pealv3alid HaMEYeHHOro aJirOpuTMa
peuieHus), KOPPEKTUPOBATh MNPEIJIOKEHHBI QJITOPUTM € YYETOM IOJyYEHHS

HOBBIX OMOJIOTUYECKUX 3HAHUM 00 M3ydyaeMOM OMOJIOTMYECKOM OOBEKTE;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb (pediaekcus):

BJIQJIETh CIIOCOOAMHU CAaMOKOHTPOJISI, CAMOMOTHUBAILIUU U PEIICKCUU;
JaBaTh aJICKBAaTHYIO OLICHKY CUTYyaIlUH M Mpe/jiarath MiaH ¢€ N3MCHCHNUS,

YUUTBIBATh KOHTEKCT U MPEABUIETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IpU
pelmieHn y4yeOHOW OHMOJIOTMUECKOW 3aJayd, aJanTHUpOBaTh pEIIeHHE K

MCHAIOIINMCA O6CTO$ITC.HBCTBaM;

OOBACHSATh MPUUYUHBI JTOCTHXKEHUS (HEAOCTUKEHUS) PE3yIbTaTOB JEATEIbHOCTH,
JaBaTh OLICHKY MPHOOPETEHHOMY OIBITY, YMETh HaxOIuUTh IO3UTUBHOE B

MIPOU30LIEAIIEN CUTyal1u;
BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,

HU3MCHHNBIINXCs CHTyaHHﬁ, YCTAaHOBJICHHBIX OIHI/I6OI(, BO3HHUKIINX TPYI[HOCTGI\/JI;



¢ OICHHUBATh COOTBCTCTBHUC PE3yJIbTaTa LHCIU U YCIOBHAM.

OMOIIMOHAJILHBIN UHTEIJICKT:

¢ pas3jin4dyarb, Ha3bIBaTb W YIIPABJIATH COOCTBEHHBIMH SMOLIMSIMHU M OMOIMAMH

APYTIux;
¢ BbBIABJIATL U aHAJIM3UPOBATH ITPUYHHBI 3MOHI/H>'I;

* CTaBHTh ceOS Ha MECTO APYroro 4cCjaoBCKa, IIOHUMATb MOTHBBI M HaAMCPCHUA

Ipyroro;

* pEeryJMpoBaTh COCOO BBIPAKEHUS IMOILIUIA.

» [lpunsarue ceds u ApyTUX;

* OCO3HAaHHO OTHOCHUTKCS K IPYTrOMY YEJIOBEKY, €r0 MHEHHIO;

* Mpu3HaBaTh CBOE MPABO HA OIIMOKY U TAKOE K€ MPaBo JPYyroro;
* OTKPBITOCTH C€0€ U JIPYTUM;

* 0CO3HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

*  OBJAJCTh CUCTEMOW YHUBEPCAIbHBIX YUEOHBIX PETYIISTUBHBIX JEHCTBUIA, KOTOpAs
obOecrieunBaeT (POPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSA
MO3UIUSL JIMYHOCTH), U YKU3HEHHBIX HABBIKOB JIMYHOCTHU (yIpaBlieHUs COOOM,
CaMOJIMCIMIUINHBI, YCTOMYUBOTO TTOBEICHHS).

IIpeamMeTHbIe pe3yabTaTbl OCBOSHUS ITporpamMmMbl B
MO3HaBaTeNbHOU (MHTEIIEKTyalIbHOM) cdepe:

— TPUOOPETEHUE OIbITA MCIOIB30BAHUS METOJOB OMOJIOTUYECKONW HAYKH C IIEJIBIO
H3y4YeHUs] OMOJIOTHUYECKUX OOBEKTOB, SBJICHHH M IPOICCCOB: HAOIIOJEHHUE, OMHUCAHUE,
MPOBEICHUE HECJIONKHBIX OMOJIOTMYECKUX OIBITOB W JKCIEPUMEHTOB, B TOM YHUCIIE C
UCITIOJIb30BAHUEM aHAJIOTOBBIX U IIU(PPOBBIX OMOJIOTMYECKUX TPUOOPOB U UHCTPYMEHTOB;

— (opMHUpOBaHHE YMEHUS WHTCTPHPOBATH OMOJIOTHUECKHE 3HAHUS CO 3HAHUSIMH W3
JIPYTUX Y4eOHBIX MpeaMeToB ((hU3MKH, XUMUH, Treorpaduu, UCTOPUHU, OOIIECTBO3HAHUS U
T. 1.);

— (opmHpoBaHHE YMEHHUM pelraTh yueOHbBIC 3aaul OHMOJIOTHYSCKOTO COACPIKaHUS,
BBIIBIIATH ~ NPUYMHHO-CJICACTBCHHBIC  CBS3W,  IMPOBOJWTH  KA4YEeCTBCHHBIC U
KOJIMYECTBEHHBIC PACUETHI, JIeJIaTh BHIBOABI HA OCHOBAHUH MOJYYEHHBIX PE3YIhTATOB;

— (¢opMupoBaHUE yMEHHUS TUIAHUPOBATh YYEOHOE HCCIICIOBAHWE WM MPOEKTHYIO
paboTy C y4eToM MOCTaBICHHOU 11esn: (OpMYIUPOBATh MPOOIEMY, TUHTIOTE3y U CTaBUTh

3aJadyn HCCJICOOBaHUAA, BBI6I/IpaTB aICKBATHO MOCTaBJICHHOM oeimm MCETOAbI, ACIATb

BBIBOJBI 110 pE3yJibTaTaM MCCIICAOBAHUA NI HpOGKTHOﬁ ACATCIIBHOCTH,



- ¢QopmMupoBaHHWE  HHTEpeca K  yrayOJeHWI0  OMONOTMYECKUX  3HAHWH
(npennpoduiibHas MOATOTOBKA U MPpodecCHoHaNbHAs OPUEHTALINS) U BEIOOPY OMOJIOTUHU

KaK Ipo(HIILHOTO MpeAMETa Ha CTYIIEHHU CPEAHETO MOJIHOTO 00pa3oBaHus i Oynyuieit
npoecCUOHaNbHON NIeSITEIbHOCTH, B 00JacTH OHOJIOTMM, MEIUIMHBI, SKOJOTHUH,
MICUXOJIOTUH, BETEPUHAPHH, CETTHCKOTO XO35UCTBA;

— BJIaJICHUE HaBbIKaMH PabOThI C HH(OPMAIEH €CTEeCTBEHHO-HAYUYHOI'O COJIEPIKAHMS,
IPE/ICTaBICHHOMN B pa3Hoii (hopme (B BUJIE TEKCTA, TAOJUYHBIX JAHHBIX, CXEM, TPa(UKOB,
JarpaMm, MoJiesnen, n300paxeHuit), KpUTHYECKOT0 aHalnu3a UHPOpMaIlUK U OLIEHKH €€

AJOCTOBCPHOCTHU,

— YMEHHE MHTETPUPOBATH OMOJIOTHYECKUE 3HAHUSA CO 3HAHUSAMH IPYTHUX YICOHBIX
MIPEAMETOB; UHTEpEC K YriayOJeHU0 OMOJIOTHYECKUX 3HAHUN W BBIOOPY OMOJIOTHH Kak
nporIIbHOTO TIpenIMeTa Ha YpOBHE CPEIHEro o0imero oOpazoBaHWs s OymyIie
npoeCCUOHAIBHONU JIESITEILHOCTH B 00JIACTH  OMOJIOTUH, MEAUIMHBI, HKOJOTHH,
BETEPUHAPUM, CEJIBCKOIO XO3SIMCTBA, MNMIIEBOM IPOMBIIUICHHOCTH, IICUXOJOTHH,
HCKYCCTBA, CIIOPTa - UMETh YETKHE MPEJCTABICHUS O MAaTEPUATUCTUUECKON CYIIHOCTH
T€HOMOB YKHBBIX OPTaHU3MOB U PETYJISAILHIO UX PAOOTHI;

— 3HAHHC OCHOBHBIX (1)aKTOp0B oxpymaromeﬁ Cpcldbl, BJIIMAIOIMIMX HA PAa3BUTHUC U

CYILIECTBOBAHME JKUBBIX OPraHU3MOB, afanTalui K (hakTopaM OKPYKaroIIen Cpebl;

— 3HAaHHUC OCHOBHBIX IIOAXOA0B 6I/IOTCXHOJ'IOFI/II/I, HCIIOJB30BaHUA €€ I[OCTI/I)KeHI/Iﬁ B
COBpCMCHHOﬁ ZKHU3HH YCJIIOBCKaA, OCOOCHHOCTH HCIIOJIb30BAHUS JKUBBIX OpraHu3MoOB OJI1
IPONU3BOACTBCHHBIX HYXK]I YCJIOBCKA,

— 3HAaHHUC OCHOBHBIX ITOAXOO0B CCICKINH U OHMOTEXHOJIOTHH KYJbTYPHBIX paCTeHI/Iﬁ,

XapaKTepu30BaTh T'CHETUYECKHM  MOJIU(DUIIMPOBAHHBIC  PACTCHHUS,  OIECPUPOBATH
MOHATUSMHU, THOpUIM3AIMS, OTHaJeHHAas TUOpUIU3aIUsi, HWCKYCCTBEHHBINM 0TOOD,

reTepo3uC, TpaHCPopMaLysl, MyTareHes3, FeHETUYECKOE PENAKTUPOBAHHUE;

— TIOHMMAaHHE€ MOJEKYISPHBIX MEXaHH3MOB pEAIHM3aUUHM  HACIEACTBEHHOU
uH(pOpMAaIUU U YMEHUE CBOOOHO ONEPUPOBATH OCHOBHBIMU MOHATUSMU MOJIEKYJISIPHOM

OMOJIOTHH U €€ COBPEMEHHBIX HANPaBJICHU — IeHOMHUKH, METareHOMUKH, TTPOTCOMHMKH;
— 3HAaHHUE OCHOBHBIX 3a00JIEBaHMI YEJIOBEKA, MEXaHU3MOB UX Pa3BUTHUSI, CIIOCOOAX UX
JTUArHOCTUKH U JICUCHUS,
— ¢dopMHUpOBaHNE YMEHHUS WCIIOJIH30BATh MOHATUMHBIN ammapaT ¥ CUMBOJUYCCKUN

A3BIK TCHCTUKHU, T'PAMOTHOC ITPUMCHCHUEC HAYYHBIX TCPMHUHOB, HOHHTHfI, TCOprI, 3aKOHOB

Il OOBSICHEHUS HAOII0JaeMbIX OHMOJIOTMYECKHUX OOBEKTOB, SBICHHM W IIPOIIECCOB,



MO3BOJIAIOIINX  3aJI0KUTh (YHIaMEHT HAyYHOTO MHPOBO33peHHS. B IEHHOCTHO-

OPUEHTAIMOHHOM cdepe:

— 3HAHWE, YTO NPUMECHEHHUE COBPEMEHHBIX TEXHOJIOTUH MOJICKYJISIPHOW OHOJIOTHN
MO3BOJISICT YCICIIHO peIiaTh Takue 3JI000JHEBHBIC TMPOOJIEMbI, KaKk OXpaHa
OKpY’KaIOMICH Cpellbl, COXPAaHEHUE 370POBbS YEIIOBEKA, KOHTPOJIb U BOCCTAHOBIICHHE

OKOCHUCTCM.



TEMATHYECKOE IINTAHUPOBAHHUE

Moayab «Kak :KUBOTHbBIE U PACTEHHUS MPHUCIIOCAOJIUBAOTCH» (IBOJTIOLMOHHAS
3KoJI0rHs1) 5-6 Ki1acenl (34 yaca)

1 (PU3UOJIOTHUECKUX aJanTaIui.
[Touemy opranu3Mel HE
CTaHOBSITCSI OECKOHEUHO
OOJBIIMMH, MAJICHEKUMU,
BCESITHBIM.

Tempbl OCHOBHOE COIep/KAHHE JlesiTeILHOCTD
IIKOJIbHUKOB
1. MBI nccaexyem CBo#iCTBa M CTPOCHHUE )KUBBIX HccnenoBatenbckue
SKHBLIE 06LeKTEI OpraHU3MOB (CTPOEHHE KIETKH). | paboThl «Bce nu (CHHUIBL,
Bun, oco0b — opranusm Kak Oenku, Oepe3bl W T.1.)
(6) eMHas cucTemMa. AJanTaiuu OJIMHAKOBBIE?
(mpucnocobnenus). [louarue DOTOKBECT.
roMeocTasa JKMBOro opranusma. | [Ipakrhueckas pabota
Crioco0sl ero nogaepxKaHusl. «CocraBisieM KHHTY
OrpannueHus MOpQOJIOTUYECKUX | PEKOPJIOB  PACTCHUH |

JKMBOTHBIX HAIICTO KpasH».

2. Bausinue
OKpY:Kawen cpeabl
HA JKMBbIE

opranusmabl (12 v)

@DaKTOPBI OKPYKAIOLIEH CPEIBI
(abuoTnyeckue, OMOTUYECKUE,
aHTpornore’ssie). [Ipumepsl
abMoTUYecKux (HakToOpOB,
OKa3bIBAIOIINX OCHOBHOE
BIIUSTHUC HA )KU3HEIEATESILHOCTD
KUBBIX OPTaHU3MOB:
TEMIEpaTypa, CBET, BIAYKHOCTb.
OcHOBHbBIE 3aKOHOMEPHOCTHU
IPUCTIOCOOJICHUST JKUBBIX
OpraHu3MOB K aOMOTHYECKUM
dakropam. [Ipucnocobnenus k
OCHOBHBIM a0MOTHYECKUM
dbakTopam: Temiieparypa,
BJIQYKHOCTb U CBET.

[IpakTueckoe 3aHsATHE
«IBet u Termio» (Kyouku
JIbJIa B3BECUTh, MOJIOKUTh
B vawiku [letpu Ha
Pa3HOIBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTD
3aHOBO — KTO OBICTpEe
pacrasii).

[IpakTueckoe 3aHsATHE
«Yto pactBOpsieTcs B
BOJIE» (IKCIIEPUMEHT
«Kunkuii 1om»).
[IpakTrueckoe 3aHsTHe

«JInddy3us BemecTs B
BOJIe (pacTBOPHI)»,
«/IBMXkEeHHE pacTBOPOB IO

LBETKY.

[IpakTueckoe 3ausTue
«JIen mimaBaet B BOJE
(aiicOepru, 3amep3aHue
BOJIOEMOB)».
[IpakTueckoe 3ausTue
«Jlen mpu 3amep3anuu




pacuImpsieTcs»
(pa3pylieHue KaMHs
(mouBoOOpa3zoBaHUE),
3aMep3aHue KIETOK).
[IpakTuueckoe 3aHsTHE
«Iy6ay (kyOuKu Japaa
3aBEPHYTH B Pa3HbIN
MaTepHal, B3BECUTD).
[IpakTuueckoe 3aHsTHE
«ITurmMeHTb» (MOKHO
pa3nenuTh Ha BaTMaHe
KpacuTeNIu u3
¢d1oMacTepoBy.
[IpakTnueckoe 3ansATHE
«Kax )XMBOTHBIE IIABAIOT
B BOJIe» (DKCIIEpUMEHT ¢
MUTIETKOM).
UccnenoBarenbckue
pabotsl «BnusiHuE cBeTa
(Temma, BIaXKHOCTH,
COCTaBa MOYBbI) Ha
pacTeHus B €CTECTBEHHBIX
WJTH KCKYCCTBEHHBIX
YCIIOBUSIX» (Ha IOCTYITHOM
MaTepuane).

3. BzaumopaeiicrBus
JKMBBIX OPraHU3MOB

(44)

buotnueckue paxTopsr.
3aKOHOMEPHOCTH Pa3BUTHS
MEKBHUI0BBIX
B3aUMOOTHOIIIECHUN.

KosBosnonus (XUIHUK-KepTBa;
napa3uT-X035iuH) DBOIIOIHUS
cTpateruii JoObIBAaHUS THUIITH.

CommanbHOCTh. BUABIBCEIIEHITBI.
[lepeuens pacTeHHUMBPEAUTEIICH.

HccnenoBaTenbckas
pabota «Habmronenus 3a
B3aMMOOTHOIIICHUSIMH
YKUBOTHBIX TIPH
TOOBIBAHUH ITHIIH
(KOpMYILIKH JUIsl ITUIL, JJIsI
TOPOJICKUX WUJIU CEBCKUX
KUBOTHBIX ). BeOkamephi».
HccnenoBaTenbckas
pabota
«Pacnpoctpanenue
BHJ/IOB-CHHAHTPOIIOB B
HaIlleyl MECTHOCTH




4. Ye10BEK B JKHU3HU
pacTeHui u

KUBOTHBIX? (6 1)

AHTponoreHHsie (HakTopBhI.
IIpaBaa nu, yTO NEPBOOBITHBIE
JFOJM KWJIA B TADMOHHH C
npupogoii. OJoMaIHuBaHUE U
OPUPYUYEHUE )KUBOTHBIX U
pacteHuii. 3aueM cracaTh
BBIMHPAIOLIUE BUJIbI, KaK 3TO
nenatb. KynpTypHble pacTeHus u
ux aukue npenku. [louemy
BaYKHO UX COXPaHSITh.
Pa3znooOpa3zue KynbTypHBIX
pacTeHUi U UX 3HaYCHUE B
KU3HU yenoBeka. KpacHas kHura
Bamei teppuropun. Ocodo
OXpaHsEMbIE TEPPUTOPUH,
3anoBeHUKU Poccuu n mupa.

[TpakTuyeckas pabota
«Pa3zHoobpazue
KyJBTYPHBIX PACTCHUI B
BaIlIeM PETHOHEY.
HccnenoBatenbckas
paborta «BnusHue
AHTPOTNIOTEHHBIX (PAKTOPOB
Ha pa3BUTHE PACTEHUI B
ropojie/HaceIeHHOM
IIYHKTE.
DKCKypcUs/TIpaKTHUECKast

pabota «OOIIT B Bamem
pEeruoHe — yHUKAJIbHbIE
O0OBEKTBI TPUPOIBD).

5. OkoJI0orNUEcKHUeE
Huuu (6 4)

buocdepa — oHa U3 BaskHEHIIUX
o6omouek 3emiau. Uto Takoe
«OKOJIOTHYECKHE HHUIIN» U KaK
OHU (POPMUPYIOTCS?
®opMHUpOBaHUE 3HAHUU TT0
Omopa3zHo00pa3nio KU3HEHHBIX
dhopM, TOBEJEHYECKUX
MPUCIIOCOOJICHUH,
MOIU(DUKAITMOHHAS
U3MEHYUBOCTH (Ha 0a30BOM
ypoBHe). PacTurenbHbie
COO0IIeCTBA M UX THIIBI.
Pa3zButHe 1 CMEHBI
PACTUTENBHBIX COOOIIECTB.

HccnenoBarenbeckue
paboThl «IKOIOTHUECKUE
HUIIN BOKPYT TEOS —
onucaHue pakTopoB
OKPYXaroUIEH CpeabD».
Hccnenosarensckue
paboTHI

«DeHoornYecKue

HAOJIIOIEHUSD.

Moayab «OcHOBBI pacTeHHeBOACTBa» /-8 Kiacchl (68 yacoB)

Tembl

OcHOBHOe coepxkanmne

JlesiTEeJIbHOCTD

INKOJIBHUKOB




Tema 1. BBeaenue B

PACTEHHEBOICTBO
(2 9)

UYro-Takoe pacTeHUEBOICTBO:
OCHOBHBIE (DaKTOPHI
BBIpAIIUBAaHUS PACTECHUI.
Hcrtopus pa3sutus
arpOXMMHUYECKUX 3HaHUN

(padotet M.B. Jlomonocoga, O.

JIubuxa, byccenro, B.B.
HokyuaeBa, K.A. Tumupssena,
II.A. Kocteiuena, JI.H.

[IpakTiueckas pabota
«bouka JInbuxay.

[IpsiHunIHUKOBA U 1p.).

Tema 2.
ArpoTexHU4ecKui

IKCHepuMeHT (6 1)

HpaBI/IJ'Ia ITIOCTaHOBKH
AI'POSKCIICPUMCHTOB.

[TocTaHOBKA SKCIEPUMEHTOB €
pacteHussMu. B160p TeMbl,
COCTABJICHHUE TMITOTE3bI, LIEJIN U
3a/1a4 HKCIIEPUMEHTA 1O
BBIPAIIMBAHUIO PACTCHHUN B
KOHTPOJIUPYEMOMU Cpee.
KoHTpoiun, noBTOpHOCTH,
MIPOBE/ICHHUE SKCIIEPUMEHTA.
[InanupoBaHue 3KCIEPUMEHTA.
OueHka pe3yabTaToB
skcriepumenTa. OCBOCHHUE
TE€XHOJIOTUX KPYTJIOTOJUYHOIO
BBIPAILMBAHMS CAJIATOB U
MHUKPO3€EJIEHU B
KOHTPOJIUPYEMBIX
UCKYCCTBEHHBIX YCIOBHSIX.

HccnenoBatenbekast
pabota «PakTopsl,
BJIMSIONINE Ha
npopacTaHue ceMsiH (pocT
IIPOPOCTKOB)».
[IpakTruueckas pabora
«C0Oop yCTaHOBKH I
BbIpal[BaHUs pacTECHUI B
KOHTPOJIUPYEMBIX
YCIOBUSIX).




Tema 3. Poab
XHMHYECKHUX
3JIEMEHTOB B

NMUTAHUU PACTCHUM
(20 1)

Bopna. PactBop. BeiTsixkka.
AHHOHEBI, KATUOHBI,
3JEKTPONPOBOAHOCTH U pH
pactBopa. Poip xumuyeckux
AJIEMEHTOB B MUTAHUH PACTCHUIA.
[TonydeHne nUTaTEIbHBIX
BEILIECTB PACTEHUSMH.

VY 100penusi: opraHndecKue,
MUHEpPAIbHBIE,
MUKpoOuonoruyeckue. TUrbl
MIATAHUSA pacTeHnd. Bo3aymHoe
¥ MUHEpaJIbHOE (KOPHEBOE)
MMUTAaHUE pacTeHui. TpaHcropT
NIUTATEJIbHBIX BEILIECTB
PACTEHUM: BOCXO SN U
HUCXOISIINN TOK. BaxkHeume
KaJIuiiHbIe, (OCPOpPHBIE U
a30THBIC YA00pEHUsI, UX
cBoiicTBa. [IpocTeie U crnoxHbIE
ya00peHus.

Poct u pazButue pacreHuii:
ATambl OHTOTeHEe3a, PaKTOpHI,
BIIASIFOIIME HA POCT PACTCHUM:
CBET, I'yCTOTa MOCa/J0K, MUTAHUE,
cyocTpar.

Oco0eHHOCTH TTUTaHUS

[IpakTiueckas pabora
«CxeMbl MUTATENbHBIX
pacTtBopoB. Pacuer 103
ya00peHuit st
UTATEIbHBIX PACTBOPOBY.
[IpakTnueckas padbora
«IIpaBuina cMemIMBaHUsA
yI0OpeHuin»
[IpakTnueckas padbota
«IIuTanue pacTeHu:
TEXHOJIOTHSI
IPUTOTOBJICHUSI
NUTATENbHBIX PACTBOPOB
JUTSL pa3HbIX KYJIBTYpPY.
[IpakTnueckas pabora
«MoHUTOpHUHT
MUHEPAJIBHOTO IMUTAHUS
pacTeHu».
[IpakTuueckas padora
«PacturenbHas
JMArHOCTUKA.
Uccnenosarensckas
pabota «Or1eHka
COCTOSIHUSI KOMHATHBIX
pacTEeHM, paCTEHUM Ha
IIKOJIbHOM TEPPUTOPHH,




pacTeHui a30ToM. A30T U €ro
3HAYEHUE B )KU3HU PACTECHUU.
@opmBbI a30Ta U UX
peBpallleHue B MOYBE.
Uctounuku docdopa ans
pacteHus. 3HauUCHHE
docdhopcoaepkamux
COCIMHEHUH B KJIeTKe. Poiib
MAaKpO3PTUYECKUX COCIUHEHUN
dbocdopa B SHEPreTHIECKOM
oOMeHe.

BrusHue kanus Ha puznyueckue
CBOMCTBA MPOTOIUIA3MbI, HA
(bepMEHTHI YTIIEBOJOPOIHOTO
oOMeHa, cuHTe3 OEJIKOB U Ap.
Ponb kanus B nogaep:;xaHuu
MOHHOTO OajaHca B TKaHAX, B
IPOIIECCAX CAMOPETYJIISLIHH.
Perynaropnas u
CTPYKTypOoOOpa3oBaTeibHas
pOJb KanblHs. Y4YacTHe B
00pa30BaHUU KJIETOUHOU
CTEHKH, TOJIJIEpKAHUU
CTPYKTYpBI MEMOpaH U
pEryJiLus UX TPOHUIIAEMOCTH.
3HaYeHUE MarHus B
MeTa00Iu3Me pacTeHUM.
Marnuii B coctaBe xjopoduia,
CXOJICTBO XJiopoduiia u
reMorjo0rHa Kak
CBHJIETEJILCTBO €AUHCTBA
oprannueckoro mupa. Cepa u
€ro OCHOBHBIC COEITMHEHHUS, UX
pOJIb B CTPYKTYPHOM
OpraHu3alliy KJIETKU, y9acTHe B
OKUCIIUTEIILHO-

BOCCTAHOBUTEJBHBIX PEAKLIUAX
MuUKpOIIIEMEHTHI.
[Ipencrasiienus o poiu
MUKPORJIEMEHTOB B
MeTab0Iu3Me pacTeHUM.
Oco0eHHOCTH MOCTYTUICHUS
MHUKPORJIEMEHTOB B PACTEHUSI.
CuHeprusMm 1 aHTaroHU3M

yCTaHOBKA MPUYUH
NaTOJOTHYECKHUX
COCTOSTHUH (TIpU
HaJIUYUN ).
UccnenoBarenbekas
pabota «OneHKa BIUSHUS
Pa3IMYHBIX JIEMEHTOB Ha
COCTOSIHUE PACTECHHMU
(cocTaBiieHHE Pa3IUYHBIX
MTOJKOPMOK)».




3JIEMEHTOB IMUTAHUS PACTCHUU.
PacturensHas quarHocTHKa U
METOABI UACHTU(DUKAITNH
HEI0CTAaTKa/M30bITKA SJIEMECHTOB
MATAaHUA.

Tema 4.
Peryasitopsl pocta
pactenuii. 3amura
pacrenmi (4 1)

[TonsATHE O perymaTropax pocra

pacteHuit. CTUMYJISITOPBI pocTa —

(bUTOrOpMOHBI (ayKCHHBI,
ru00epeIUIMHbI, IMTOKWHUHBI ).
WNHrnbuTOpsl pocTa pacTEHUM:
1. npupoansie (adcumr30Bast
KHUCIIOTa U HEKOTOPBIE
(beHoIbHBIC BEIIECTBA
(uKymapoBasi, KOpu4yHas,
CAJINIIAJIOBAs KUCIIOTHI).

2. CHHTETUYECKHUE
(MOpGhaKTHHBI, peTapaHThI,
nedonuanThl, JECUKAHTHI,
repOunubl). DUTOMOHUTOPUHT
U OILICHKA COCTOSIHUS PaCTEHUM.
CoBpemeHHbIe crTOcOObI
MOHHUTOpPHUHTA. 3alIuTa
pacTeHU OT BPEAUTEIICH:
OCHOBBI OMOMETOA.

[IpakTuueckas pabora
«DUTOMOHUTOPHHT U
OLICHKA COCTOSIHUS
pactennii. CoOBpeMEHHBIE
CIIOCOOBI MOHUTOPUHTA.
Uccnenoarenbckas
pabora
reTepoaykCuHa  Ha

(poct Ha
pa3HBIX CTAIUAX, B PA3HBIX
YCIOBUSIX) pa3iIMYHBIX
pacTeHu.

[IpakTuueckas padora
«HCcekTapuu: mpaBuiia u
YCIIOBHS pa3BEACHUSA
MOJIE3HBIX HACEKOMBIX).

«Bnugane

popacTaHue




Tema 5. Boanas,
necyaHasi v
MOYBEHHAS
KYJbTYPbl, HX
NPUMEHEHUE B
BbIPpAIIIUBAHUM
pacTeHuM.
Duzno0rus

pacrenui (8 4)

BopaHas, necyanas ¥ NOYBEHHAs
KyJIbTYpPBI, UX IPUMEHEHUE B
BBIPAIIMBAHUY PACTCHUMN.
IIpoBenenne BOBI B KOPHE U
cTebJie pacTeHUH.

BoHbII peXUM pacTEHUN:
CTPOEHHUE YCTHUIL: (PAKTOPBI,
BIIMSAIOIINE HA UX PACKPBITHE U
3aKpBITHE. 3HAYEHUE MEXaHU3Ma
peryJsiiuy uCrapeHus Biaru
pacTeHueM.

DOTOCUHTE3 — YHUKAIbHBIN
npouecc pactennil. TeMHoBas u
cBeToBas (a3bl GOTOCUHTERA.
3HavyeHue porocuHTe3a s
KUBBIX OpraHnu3MoB. DaKkTOpbI
pOCTa pacTEeHUM: BO3AYyX U
aspanus. [logzemMHoOe npIxaHue
pPacTEeHMIl: COCTaB MOYBEHHOTO
BO3]lyXa, ra3000MeH. ['a3000MeH

[IpakTiueckas pabota

«KopHeBoe aBiieHHeEY.
[IpakTrueckas pabota
«IIpurorosnenune
npenapara yCTbHUI
METOJOM CJIETKA.
Uccnenosarenbckue
paboth «Bnusiaue
YCJIIOBUH COAECPKAHUS
pacTeHuil Ha KOJIMYECTBO
YCTBUILY.

[IpakTuueckas pabora
«DyHKIHOHAIIBHAS
JAArHOCTUKA PACTEHUM 11O
AKTUBHOCTHU
XJIOPOILIACTOBY.
Uccnenosarensckas
pabota «Onpenenenue
xjopodusna A u b,
OLICHKA

IIpu OCCIOYBEHHOM
BbIpalliMBAHUH.

(boTOCUHTETUYECKON
AKTUBHOCTU PACTEHUN U
(aKkTOpOB, BIMSIOUIMX HA
HEeY.

[IpakTuueckas paborta
«Anpanus, CO2 u Oo.
JIpIxaHue pacTeHU».
[IpakTuueckas pabora
«JlpIXaHue pacTeHUN:
OIIEHKA UHTEHCUBHOCTH
JIBIXaHUsI PACTCHUU U
IJI0JI0BY.
Uccnenosarenbckue
pabotsl «BnusiHue
croco0a BeIpAITUBAHUS
(cocTaBa mUTATEILHOM
CMECH, CXEMbl BHECEHUS )
Ha POCT U Pa3BUTHS
PAa3IMYHBIX PACTCHUI.




Tema 6.
KyabTypHble
pacTeHus.
CoBpemMeHHbIE
aACHEKTHhI CeJIeKINHU

(20 u)

Kaxk uenoBek ctan UCcnosbp30BaTh
pactenus? CBs3b pa3BUTHUS
LVBUJIN3ALMH YEJI0BEKA U
OJIOMAIIIHMBAHUSI PACTCHUM.

JlomecTukanus.
HacnenctBeHHOCTD U
N3MEHUYMBOCTH — OCHOBHBIE
CBOMCTBA KMBBIX OPTaHU3MOB.
N3menunBocth. Buasl
N3MEHUYHMBOCTD.

['en —marepuanbHbIi HOCUTEIb
HAaCJICICTBEHHOCTH U
U3MEHUYMBOCTU. HyKIenHOBBIE
KUCJIOTHI. JIokanu3anus
F€HETUYECKOTO MaTepurala B
KJeTKe. /leneHne KIeToK.
Permnkanus JIHK. OcHoBHast
JI0TMa MOJIEKYJISIPHOU OWOJIOTUH.
Tpanckpunuus. TpaHcnsauus.

Myranuu.

D¢ dhexT OyTHIIIOYHOTO
TOPJIBIIITKA U TEHETHIECKOES
pazHooOpasue. Uto Takoe
reHOaHk? 3aueM COXpaHATh
TCHETHYECKUE PECYPCHI
pacteHuii? OCHOBHBIE CTIOCOOBI

Juckyceus
«JlomecTtukarusi, Bce Jiu
pacTeHUs U KUBOTHBIC,
KOTOPBIE JKUBYT PAJIOM C
YEJI0BEKOM UM
0JIOMAIIIHUBAIOTCS?
MO0>KHO 1 cUUTaTh
TapakaHa 0JIOMallTHEHHBIM
KUBOTHBIM?».
[IpakTuueckas pabora
«MoauduxarmonHas
U3MEHYUBOCTD (JTUCTHS,
UTOJIKU C OJTHOTO JIEPEBA)».
[IpakTrueckas padora
«"eH — UHCTPYKILIUS 110
cOopke KJIeTKH (Ha oucepe
WJIH KOHCTPYKTOPE)».
[IpakTuueckas pabora
«Myrarus Ha OyTepOpoje
(J1r000M 00BEKT U3
npenpayien padboThl, Tie
W3MCHECHHE HHCTPYKITUN
MIPUBEJIET K U3BMEHEHUIO
BHEIIIHETO BUJIa 00HEKTA)».




COXpPAaHEHUS TEHETUYECKUX
pecypcoB pacTeHui (ex situ u in
situ).

3nauenue padbot H.M. BaBuiiosa.
3aKOH rOMOJIOTHYECKHUX PSAAOB.
LlenTpBI IPOUCXOXKICHUSA
KYJIbTYpHBbIX pactenuit H.1.

Basunosa u II.M. XXykoBckoro.

OCHOBHBIE METOJIBI CETICKITHH.
I'm6punuzanus. opmer ordopa.

OcHOBHBIE HaNpaBIICHUS
CEJICKIINU: YITYUIICHHE
YPOKaUHOCTH, YCTOMYUBOCTH K
OMOTUYECKUM 1 a0MOTUYECKUM
dakTopam.

Ectp 11 xu3Hb B ipobupke?
buoTtexHoMOTHS KYJIBTYPHBIX
pacTEHUN.

Kaxk genoBek MoKeT
MOJU(DUITUPOBATH paCTEHUS?
['eHeTnyeckoe pegakTUPOBAHHUE.
CoBpeMeHHBIE MTOIXO0bI U
JIOCTIDKEHHS T€HETHYECKOTO
pEIaKTUPOBAHUS PACTCHUM.

[TpakTudeckas padora 1o
rpynnam «OTKyna Ha
HAIINX CTOJIaX
(bPYKTHI/OBOIITHN/3TaAKI».
[IpakTrueckas padora
«BwipammBaem ropox. Kak
IIPOBECTHU CKPEIINBAHUE Y
ropoxay.
HccnenoBaTenbekast
pabota «BpipamuBanue
pacTeHHi B IPOOHPKEN
(MOHO BOCTIOJIH30BaTHCSI
pe3ynbTaTaMu
TIPEIBITYIINAX
AKCIIEPUMEHTOB 10
COCTaBJICHUIO
MUTATEIBHBIX PACTBOPOB
JUISL paCTEHUH).
[IpakTuueckas pabora
«I"eHOMHBIE HOXKHUIIBI
(MoaenpoBaHue paboThI
cuctembl CRISP-Cas)».




Tema 7.
PacTurennnas

npoaykuus (8 u)

Hanzemnbie u noazemMHuble
opransl pactenuii. [loGer u
BUJIOM3MEHEHHBII TO0ET
pactenuii. CriocoObl
Pa3sMHOXKEHUS PACTCHUM.
[TonsiTue o kauecTBe MPOAYKTOB
nutanus. [IpoGremsl
KOHKYPEHIIUU OT€YECTBEHHbIX
IPOJYKTOB MUTAHUS C
UMITOPTHBIMU. JIoTHCTHKA
JIOCTaBKU U CPEJICTBA

COXpPAaHCHHUA IIPOAYKTOB IIUTAHUS.

MI/IKPOBCJ'IGHB: IIOJIC3HOCTH U
TCXHOJIOTHA.

XUMHUYECKAN aHaIn3
npoaykuuu. OCHOBBI
CIIEKTPOPOTOMETPHUH.
[ToTeHmomeTpus.

Xpomarorpadus.

[IpakTuueckas pabora
«IIpenenvHo noNMycTUMBIE
koHueHTpamuu (IT1K) u
METOJIBI KOHTPOJIS
0€e301acHOCTH
PACTUTENHHBIX TPOAYKTOB
TTUTAHUS.
Uccnenosarenbckas
pabota «OreHka KadecTBa
BBIPAIICHHON
MHUKpO3eaeHn» (JIn0Oo CBOS,
100 U3 Mara3uHa).
[IpakTuueckas pabora
«MeTo/Ibl OLIEHKH
Ka4eCTBa paCTUTEIIbHOMN
MPOIYKIIUU: XPAHEHHUE U
COXPaHHOCTh MUTATEIbHBIX
BEILIECTBY» (MO JOCTYITHOMY
000py/TI0BaHUIO).
Hccnenoarenbckas

pabota «OmnpeneneHue
BUTaMuHa C METOJI0M
00paTHOT'O TUTPOBAHUS B
IJI0/IaX Ha Pa3HOM CPOKE
(cmoco0e) XpaHeHUs».

Monyab «buotexHosiorus» 7-8 kiaccol (68 yacon)

TeMmbl

OcHoOBHOE coaep:xaHue

JlesiTEILHOCTD

INKOJBbHHUKOB




Tema 1.
BuorexHoorus
4 9)

[NousiTre OMOTEXHOIOTUH. 3aUeM
YeJIOBEKY OMOTEXHOJIOTHH, B UeM
UX MMPEUMYIIECTBO Mepe/
XAUMUYECKUM CHHTE30M. OCHOBHBIE
OMO00BEKTHI OMOTEXHOJIOTUU:
IIPOMBIIIIJICHHBIE

MUKPOOPTaHU3MBI, KIIETKH U TKaHU
pacTeHMIA, )KHBOTHBIX U Y€JIOBEKa,
OMOKaTaIN3aTOPHI.

CoIpbe a1 OMOCHHTE3a U OLICHKA
ero OMOJIOTUYECKOM IIEHHOCTH.
OcCHOBHBIE HICTOYHUKH YTIEPO/Ia,
aszora, pocdopa, MUKPOIJIEMEHTOB.
HccnenoBanne HOBBIX HICTOYHUKOB
CBIPBS (BKJTFOYAs BOITPOCHI €T0
MpeBapUTENbHON 00pabOTKM),
pa3paboTKa HOBBIX MUTATEIBHBIX
Cpell, B TOM YHCIIe BKIIIOYAIOIINX
OMOCTUMYJISTOPHI M IPyTHE
AJIEMEHTHI YIIPABJICHUS U
OTNITHMH3AIIAH TTPOIIECCOB
ouocunTe3a. MeTo b
ONTUMH3ALIUU TUTATEIBHBIX CPE/I.

[IpakTiueckas pabota
«IIpumepbl NpUMEHEHUS
OMOJIOTHYECKUX
0O0BEKTOB B TBOEH
KAZHI.

Tema 2.
MuxpoOuoJiorus
(12 v)

[TonoxeHne MpoKapuoTOB B
CHUCTEME OpPTaHUYECKOT0 MHUpA.
Ctpoenue 0akTepuanabHON KIETKU.
Knaccudukanus 6akrepuil.
Mopdonorus 6akrepuii. [Ipocteie
U CJIOKHBIE METOJIbI OKPAIITUBAHUS
Oakrepuit. Duznonorust 6akTepuii:
NUTaHUE, IbIXaHUE, POCT U
pa3MHOXKEHUE. 3HAKOMCTBO C
JTOMEHOM Apxen
(9KCTPEeMO(DHIIBHOCTD,
O0COOEHHOCTH CTPOEHUS KIJIETKH).

[IpakTuka.
JlabopaTtopHas pabora
«DukcupoBaHHbIE
npenaparbl OaKTEpHil.
Onpenenenue Gopmbl
IPEIIOKEHHBIX
KYJBTYP
MHUKpPOOPraHU3MOB,
VCTIOJBb3YS POCTOMN
METOJI OKPACKH».
JlabopaTopHas pabora
«Onpenenenue Tuna




MOoJI0YHOKHUCII0€ U CIUPTOBOE
opoxenue. dotoTpodHbIC U
XeMOoTpo(dHbIe OaKTepHUH.
Kunernueckoe onumcanue mnpouecca
poCTa MUKPOOPTaHU3MOB.
DKCNOHECHITMATBHAS MOJIETh POCTa.
Kunetuka rudenu
MUKPOOPTaHU3MOB.

[laTorenusie 6akTepun. YymHast
majoyka v YepHasi CMepPTh,
00TyIU3M, CTOJIOHSK, TYOepKYyJIes.
Hctopus 60psobI ¢
OakTepuaTbHBIMA WH(DEKIIUSIMH.
Boiina 6eckoHeYHOCTH:
AHTUOMOTUKH TIPOTUB OaKTEPHUH.
MexaHu3MBbl AEHCTBUN
AHTUOMOTHUKOB. MEXKIIETOUHAS
KOMMYyHUKaius 0aktepuii. YyBcTBO
KBOpyMa.

[Ipumenenue 6akrepuit
yenoBekoMm. Kunernueckoe
onucaHue OMOCHUHTE3a MPOTYKTOB
MHUKpoopranu3mMamu. bakrepuu,
KOTOPBIE MOTYT pa3jarath IJIacTHK.

MukpoopraHu3msl B
arpoOMOTEXHOJIOTUH.
HckyccTBeHHBIE acconauu
pPacTEeHH1 C MUKPOOPTraHU3MaMH

KJIETOYHOU CTEHKHU
METOJIOM OKpallluBaHUs
no ['pamy» (ipu
HAJIUYUU PEAKTUBOB).
JlaGoparopHas paboTa
«IIpuroToBnenue
MPY>KU3HEHHBIX
penaparoB
MOJIOYHOKHCJIBIX
OakTepuin.

JlabopaTopHas pabota
«IToceB cMbIBa C pyK Ha
yamku [letpn».
JlabopaTtopHas pabota
«Brigenenue yncTon
KyJbTYpbI OaKTEpUH.
Meton pa3BeacHUI.
MeTtox UCTOIIAOIIETO
HITPUXAY.

JlaGoparopHas paboTa
«Mopdomoruaeckas
XapaKTepUCTHKA
BBIJICJICHHOMN YHCTOM
KYJIbTYPHI:
XapaKTepUCTHKA
KOJIOHUH, (popma
OakTepuit, TUI
KJIETOYHOM CTCHKM.
JlabopaTtopHas pabora
«CpaBHeHue pocta
MHKPOOPTaHU3MOB Ha
yamke 0e3 u ¢
no0aBIIeHHS
AHTUOHOTHKOBY.
HccnenoBaTenabckas
pabota «Ilouck
MUKPOOPTaHU3MOB
0o0J1a1aronmx
AHTAarOHUCTUYECKOM
AKTHUBHOCTBIOY.
HccnenoBaTenabckas
pabota «Brigenenue
MOJIOYHOKHCJIBIX




OakTepuii,
MCCIICJIOBAaHNE UX




aKTUBHOCTHY.
HccnenoBaTenbckas
pabota «Briaenenue
OakTepuil MOJIE3HBIX JJIs
pacTeHu.

Tema 3.
JyKapHOTHYECKHUE
OPraHu3Mbl B
OMOTEXHOJIOTHH
(mi1ecHeBbIe TPUOBI,
JAPOKIKH,

Boaopociau) (12 1)

[InecHeBbIe TPUOBI IPOTYIIEHTHI
OMOJIOTMYECKU aKTUBHBIX BEIIIECTB
OO6mas xapakKTepUCTHKA JPOXIKEH
caxapomuIieToB. cropus
WCIIOJIb30BaHUS JIPOXOIKEH B
TPaIUIIMOHHON OMOTEXHOJIOTHUH.
TeXHOJIOTHH BUHOJICIIHS U
XJIe0oIeyeHus,
CIIeIMATU3UPOBAHHBIC PACHI
TposxoKei. MeTabou3M ApoxKKeH.
Peakuust cnupToBOTrO OpOKEHUS.
[TonydeHne BTOPUYHBIX
MeTa00JIUTOB B ApoxcKax. poxoku
Kak MpOAYyLIEHThl OUOTOILIUB.
[Tonyuenwue 1eneBbIX OCIKOB B
TPOXOKaX.

Oco0EHHOCTH BETETaTUBHOTO H
MIOJIOBOT'O Pa3MHOKEHUS Y
TPOXOKEN, 3HAUYCHUE U3YUCHUS
MHTO3a U [IUTOKUHE3a I
ONTHMM3AIMHU MPOLIECCOB
KYJIbTHBUPOBAHUS JIPOKIKEBBIX
IITAMMOB, ITIOHUMAaHUS IPUIUH
MATOT€HHOCTH JPOXOKEH U TpUloB,
MoMCKa MUIIeHeH (DYHTHUIIUIOB U
pa3pabOTKU HOBBIX JIEKAPCTBEHHBIX
penaparos.

Bopopocnu — nepcnekTUBHbBIN
00BEKT IS IPOU3BOJICTBA OeiKa 1
yriieBoioB. buoTexHomornueckue
METOJIBl OUHMCTKH TBEPJIBIX, KUIKUX
OTXOJIOB U Ta3000pa3HbIX OTXO0/I0B
pon3BoaACTB. CTOYHBIC BOJIBI.
CxeMbl ouncTKH. bBuopuibTpsl,
a’POTEHKH, METAaHTCHKH,
OKCUTEHKH.

AKTHUBHBIN WJI U BXOJSIIME B HETO
MHUKpPOOpTraHu3Mbl. Mcmonb30Banme

JlaGoparopHas paboTa
«IToacuer kneTok
JIPOXCKEN B Kamepe
I'opsieBar.

JlabopaTopHas pabota
«OOHapyxeHue
IPOAYKTOB CTUPTOBOTO
OpOXKEHUS: ITUIOBOIO
CIUpTa U YIJIEKUCIIOTO
razay.

JlaGoparopHas padoTa
«Habmonenue
Pa3MHOXKEHUs
TPOXOKEBBIX KIIETOK.
[IpakTnueckas padbora
«Ilonydyenue TBOpOra u
Keupa Ha OCHOBE
MOJIOYHOKHCIIBIX
OakTepuin».
[IpakTnueckas padbora

«OCHOBHBIE BUIBI KBaca
U UX XapaKTEPUCTUKAY

«lpoxoxu n
MOJIOUHOKHCJIbIE
OakTepuu,
IpUMEHSEMbIE JIs
IPOU3BOJICTBA KBACAY.
[IpakTuueckas pabora
«CpaBHUTENBHBIN
aHaJIN3 Pa3BUTHS
TPOXKKEHN B adpOOHBIX U
aHA’POOHBIX YCIOBUAXY.
[IpakTuueckas pabora
«MeTto1bpl OLIEHKHU
CBOMCTB
XJIEOOTIEKapHBIX




BO,Z[OpOCHCﬁ B OYHCTKEC CTOYHBIX
BOA.

nposxokei. OCOOEHHOCTH
IPUMEHEHUS




IIPECCOBAHHBIX,
CYIIICHBIX H
MHCTAaHTHBIX JPOACOKE».
UccnenoBarenbckas
paborta «BnusHue
(bU3UKO-XUMUYECKHUX
(GhakTOpOB Ha KAYECTBO
OMOTEXHOJIOTMUECKOU
npoayKIuu (KBac,
kedup, ChIp, XJ1e0 U
Ip.)».
Uccnenosarenbckas
pabora «Bnusinue
(bHU3UKO-XUMUYECKHUX
(bakTOpOB HA POCT
Bogopociu (Chlorella
vulgaris)».

Tema 4.
HacaencrBenHnas
uHopmanus (8 1)

HacnencTBeHHOCTE U
U3MEHYHBOCTHh — OCHOBHBIC
CBOWCTBA KMBBIX OPTaHU3MOB.
N3menunBocTh. Buasl
U3MEHYUBOCTb.

['en —marepuanbHbIi HOCUTEIb
HACJIEJCTBEHHOCTH 1
W3MEHYMBOCTH. HyKJenHOBbIE
KHUCIOTHIL. Jlokanu3amnus
FEHETUYECKOTO MaTepurasa B
KJIETKE. [[esieHne KIeTOoK.
Permukanus JIHK. OcHoBHast
JI0TMa MOJIEKYJISIPHOU OUOJIOTUH.
Tpanckpunmus. TpaHcnsauus.

MyTranuu.

[IpakTruueckas pabora
«MoauduxanmoHHas
U3MEHUYUBOCTD (JIUCThS,
UTOJIKH C OJTHOTO
JIEpeBa)».
[IpakTuueckas pabora
«I'eH — MHCTpyKIUSA 1O
cOOpKe KJIeTKH (Ha
oucepe unu
KOHCTPYKTOPE)».
[IpakTuueckas pabora
«MyTanus Ha
OytepOpoe (moboi
00BEKT U3 MPEbIAYIICH
paboThI, r1e U3BMEHEHHE
WHCTPYKITUHU TIPUBEICT
K U3MEHEHHUIO BHEIITHETO
BHJIa 00BEKTA)Y.

Tema 5.

BupycoJsorus (6 4)

ITonoxeHue BUPyCOB B CHUCTEME

oprannudeckoro mupa. CTpykrypa u

XAMUYECKUHN COCTaB BUPYCOB.
Knaccuduxarnust BUpycoB.

Penponykuus BupycoB. Bupycsl -
BO30yAUTENN UH(DEKIIUMOHHBIX
60se3Heil. OHKOBUPYCHI.
bakrepuodaru: crpoenue,

[IpocmoTp
JTOKyMEHTAJIBHOTO
¢dbuapMa o0 BUpycax.
[TpakTuueckas padoTa.
«Metox pa3BeieHUIN.

[TpakTuueckas padoTa.




«TurpoBanue
OaxTepruodarony.

CBOMCTBA, IPUMEHEHHE.
buonorunueckue metoipl 60pHOBI €
BUPYCAMH.

Tema 6. 'ennan
HHKEHepus U

OMOTEXHOJIOTNH
8 9)

OCHOBBI T€HHOW WHKEHEPUH.
Bexkropa. Cnetududeckue
dbepMeHTBI OaKTepUid.
buorexHonornu npoayKuuu OEIKoB
B OaKTepUaIbHBIX KyJIbTYypax.
JlocTHKeHUs T€HHOW NHKEHEPHUU U
onorexnonorun. CRISPR/Cas —
cUCTEeMa aJIallTUBHOIO MMMYHUTETA
Oaktepuit u apxeir. [MO. MeTtos
nonxyuyenust ' MO.

[IpakTrueckas padora
«JHJIOHYKJIE€a3bl
pecTpukuuu (pabota c
HYKJIEOTHIHBIMU
[OCJIE0BATEIbHOCTIMU
Ha Oymare)y.
[IpakTruueckas pabora

«]'eHHBIE HOKHUIIHI -
CRISPR/Cas
(MozenupoBaHKE Ha
oymare)». Urpa-
nUcKyccus: «Beiurpaii
TPaHT HA CO3/IaHHUE
I'MO».




Tema 7.
buorexHoJioruu B

I[OMCCTI’IK&HI/I}I OCHOBHBIX
JOMAITHUX XUBOTHBIX,

Juckyceus
«/lomectukanusi, Bce au
pacTeHus U KUBOTHBIE,

*KMBOTHOBO/ICTBE COBPEMEHHBIC SKCTIEPUMEHTHI TI0

(8 u) JIOMECTUKAIINY KMBOTHBIX (Jrrcuifa, | KOTOPbIC KUBYT PANIOM €
HOpKa U JIp. — DKCIIEPUMEHTHI HCIIOBCKOM M
HAYYHOM IITKOJIbI aKaJIeMUKa OZIOMAIIIHHBAIOTCA?

MO’KHO 1T CUUTATh
bensiea). CoBpemeHHBIE METObI B
TapakaHa

KUBOTHOBOJICTBE! TPAHCTUTAHTAIMS | (oo
SMOPUOHOB, XUMEPHBIE KUBOTHBIE, | worn i o
KIOHUPOBAHHE. [IpakTrueckas padora
OcHoBHBIE 00JIE3HU KUBOTHBIX U «Meroauka
POJIb IIATOTCHHBIX KJIOHMPOBAHUA
MHUKPOOPTaHU3MOB M IAPA3UTOB B | (MO/IeIMPOBAHKE HA
pasBuTHH 3a00JICBAHNI TOMAIIHKUX | Gymare).
KUBOTHBIX U OCHOBHBIX Mepax [TpakTryeckas pabora
O0pBOBI C HUMU; POJIb TTOJIE3HBIX «CocraBiieHuE panuoHa
MHUKPOCHMOHOHTOB B OPTaHU3ME OUTAHUS )KUBOTHOTO,
KUBOTHBIX. [Tos10KUTEIEHOE U pacyeT pacxoa0B Ha
mo00YHOE (OTPUIIATEIIBHOE) COJICPKAHUEY.
BO3/ICHCTBUH aHTHONOTHUKOB Ha HccnenoBaTenbeKast
OpraHu3M B XOJ€ JICUCHHS pabota «OueHka
YKUBOTHBIX; IICTU U 3a7a4H KauyecTBa MOJIOYHOM
BeTepuHapuu. buorexHnomorus TIPOAYKITHF.
KOPMOBBIX IIPEnapaToB.

Tema 8. OCHOBHBIE METO/IBI CEJIEKIINU. [IpakTuueckas pabora

BbuorexHoJioruv B
paCTeHUEeBOJCTBE

I'mopunmuzanus. Dopmel
OcHOBHbIE HaNpaBJICHUS

otbopa.

«BpIpammBaem ropox.
Kak nposectn




(10 u)

CEJICKIINU: YITYUIICHHE
YPOKaUHOCTH, YCTOMYMBOCTH K
OMOTHMYECKUM U a0MOTUYECKUM
dakTopam.

OCHOBHBIE MMOJXO0/IbI CEAEKIINU 1
OMOTEXHOJIOTHH KYJIbTYPHBIX
pactenuii, [ ubpuauzammus,
oTHajgeHHas THOpuan3aus,
HCKYCCTBEHHBIN 0TOOp, reTepo3uc,
TpaHcopmarus, MyTareHes,
T€HETUYECKOE PEeJaKTUPOBAHUE).
Uctopus cenexunu B Poccuu u
MUpE, UCTOPUS Pa3BUTHUS
BAKHEUIINX COPTOB KYJIbTYPHBIX
pacTeHUN.

Kak uenoBek moxer
MOJU(PUITUPOBATH paCTEHUS?
I'ennas naxxenepus pacrenui: Uto
TaKo€ TeHeTHUYECKast HHXEHEPUs
pactenuid. TpaHCreHHbIE paCTEHUS.
Meroasl nosydyenusi. OOpazoBaHue
OIyXOJIEN y PACTCHUM.
ArpobakrepuanbHas
TpaHchopmanus: Ti-mia3Muabl.
I'enn T-JIHK.
MosneKynsIpHOr€HETHUECKHUE
MEXaHU3MbI TpaHChOpPMaIIUU.
I'eneTnueckoe peakTUpOBaHUE.
CoBpeMEHHBIE TOAXOAbI U
JIOCTUKEHUS TEHETHYECKOTO
pPEIaKTUPOBAHUS PACTEHU.

EcTb nm ku3Hb B ipoOupke?
buotexHomorus KyiabTypHBIX
pacTeHUN.

CKpEILUBaHUE y
ropoxay.

[IpakTuueckas pabora
«I"eHOMHBIE HOXKHUIIBI
(MoenupoBaHUe
paboOThI CUCTEMBI
CRISP-Cas).
Uccnenoarenbckas
pabora «BplpamuBanue
pacTeHuil B IpoOUpPKE»
(MOXHO
BOCIIOJIb30BaThCS
pe3ynbTaTaMmu
TIPEABIIYIITAX
JKCIIEPUMEHTOB 10
COCTABJICHHIO
MUTATEIBHBIX PACTBOPOB
JUTSl paCTEHU ).

Monayab «MosiekyJsipHblie 0CHOBBI pu3noJioruu u papmakoorum» 9 kiaace (68

4acoB)

TeMmbl

OcHoBHOE coaep:xaHue

JlesiTEIBHOCTD

INKOJIBbHHUKOB




Tema 1.
duszunogornyeckas

xumus (20 4)

Beenenue. buoreHnbie 2J1€MEHTHI:
opra"orensl: O, C, N, H.
AKTHBHBIE (OPMBI KUCIOPOA, UX
IIOJIy4YEHHE, HEUTPAIU3aLIHsL.
Maxkpo3aeMeHThI: TPOIIECHT

Ucciaenosarenbckas
pabora

«KonnuecTBeHHas
OLCHKA COACPKAHUA
MHKPO3JICMCHTOB WJIN




COZEpKaHUS B OpraHu3Me,
BBITIOJTHSIEMAs (PyHKITHSA,
CoAEpKaHUE B MPOAYKTAX MUTAHMUS.
Ca2+ - cBsa3pIBaroNe OCIKH,
JICTIOHUPOBAHUE KAJIBIIHS,
pEryJiius ypOBHS KaJIbIIUS B
OpraHu3Me: TOPMOHBI TToYeK. Mg —
cTpoeHue xjopoduiia, ero
AKTHUBALMSA COJTHEYHOU DHEPTUEH.
MUKpPO3JIEMEHTBI: B KAKUX
MOJIEKYJIaX COJIepKATCH,
BBITIOJTHSIEMas (PyHKITHSA,
CoZepKaHHUE B MPOAYKTAX MUTAHMUS.
[TocnencTBus nepea03uPOBKU
MHUKpOdeMeHTaMu. Fe —
yCBaMBaEMbI€ TUIIbI COCTMHEHUN
xesesa. I'eMornporenHsl,
reMOIMaHUH, IUTOXPOMBI. Cu —
YCBOCHHUE U TPAHCIIOPT ME/IH.
benku, conepxamue Menb.
[TaTosnornueckue CUHIPOMBI
Menke u BuiabcoHa, CBsI3aHHBIC C
MeTa00aIn3MOM Meau. TOKCUYHEBIS
aneMeHThI [ leproanueckon
CHUCTEMBI JIJIsl OpraHu3Ma.
Bnusinne Henocratka Makpo u
MUKPOIJIEMEHTOB Ha KUBbIC
OpTraHU3MBI.

XKupsi. 3aboneBaHus YEIOBEKA,
CBSI3aHHBIE C HAPYIICHUSIMH
KUPOBOrO0 OOMEHA.

Jucnmunuaemun.

VrieBojpl. 3a00JieBaHUS YEJIOBEKA,
CBSI3aHHBIC C HAPYIICHUSMHU
yriieBoIHOr0 oOMeHa. CaxapHbIi
a0eT.

benku. Ctpoenune. 3aboeBaHus
YeJI0BEKa, CBS3aHHBIC C
HapyUIEHUsIMUA OEIKOBOT0 OOMEHa.
Oynkiun 6enkoB. epMEHTHI.
Mexanusm aeiictBus. Kimaccer
(hepMEHTATUBHBIX PEAKIIUM.

KodepmeHTsr.

BUTAaMUHOB B ITUIIEBBIX
IPOTYKTaX».

[IpakTuueckoe 3aHsiTue
«KauecTBeHHbIE
peaKuunu Ha
OpTraHUYECKHUe
MOJIEKYJIBD.

[IpakTuyeckoe 3aHsATHE
«JIeHaTypalus OCIKOBY»

[IpakTueckoe 3ansATHE
«/3y4yeHne akTUBHOCTH
aMuiIa3b.
[IpakTrueckoe 3aHsTHE
«JInanus (kierouka
Tpayoe)».




ButamMuHbl )KupopacTBOpUMBIE,
BogopacTBopumbie. [IpeBpaiienue




BUTAMUHOB B aKTHUBHbIE (DOPMBI
KO(hepMEHTOB. ABUTAMUHO3BI.
OcCHOBHBIE THITBI META0OINYECKUX
peakuui. buosneprernueckue
npoueccsl. ['mukonus. Luki
Kpebca. Llens nepenoca
ANEKTPOHOB. OKHUCIEHHE KUPHBIX
kucnot. Karabonusm
AMHUHOKUCJIOT. [ TIOKOHEOTEHE3.
CuHTe3 YIIIeBOIOB, OCIIKOB,
XKUPOB. MeTaboIUTHIECKHE
3a0oneBanus. [Ipaktuyeckoe
3aHATHE: «pELICHUE 3a7a4 Ha
sHepreTudeckuii oomen» Kietka.
[TonsiTue MeMOpanbl. yHKIIUN
MeMOpaH. Buzel Tpancniopra B
KIIETKY.

MemOpaHHbIE OpraHOU/IBI.
3a0oneBaHus CBSI3aHHBIE C
HapyIlIeHueM padoTbl MEMOpPaHHBIX
oprases, 00Je3H! HAKOIICHHUS.
Tumpl KOHTAKTOB MEXAY KICTKAMHU.
3HaueHNE MEKKIECTOUHOU
KOMMYHHKAITIH JIJIS1 37I0POBbSI
OpraHu3Mma.

SAnpo. YpoBHHU yITakOBKH
XpOMaTHHA. XPOMOCOMHBIE
tepputopun. HemeMOpaHHbIe
OpTraHOUbI.

Tema 2.
MouiekyisipHast

ouoJtorus (20 4)

OcHOBHBIC BCXH pa3BUTHUA

MOJICKYJISIPHOM OMOJIOTHH.

HyknenHoBBIE KHUCOTHI.

OCHOBHbIE IPUHIIUIIBI CTPOCHUS.
Marpuunsie cuHTe3bl. Pernkanus
— OCHOBA KJIETOYHOTO JEJICHUS.
[IpuHuMnB perumkanuu. Myranuu.
UYTo BBI3BIBAET U3MEHEHUS B
crpoenunu JJTHK.

[IpuHUMIBI penapanuu.
TpaHckpumnus.

I'eneTtnueckuii koa. TpaHCaAuA.
Opranu3ainusi reHoMa BUPYCOB
[IpoTuBOBHpYCHBIE CPEACTBA,

[IpakTuueckas paborta
«Brigenenue JIHK u3
OaHaHay.
[IpakTuueckas pabora
«Mopnenb
JIHKopuramm».
[IpakTuueckas pabota
«Ornpenenenue KayecTna
npemnaparoB JHK ¢
MOMOILBIO
CHEKTPOPOTOMETPUN
(Mpy HATTMYHUH
000pyI0BaHUA).




MECXaHU3MbIl UX ,HCI;'ICTBI/Iﬂ.

Opranuzanusi reHoMa OakTepuit

[IpakTnueckas pabota
«PemnnkatuBHas
MallliHa (urpa-

AnTHOaKTEpUaIbHBIC TIPETIapaThl.
Opranuzanus reHoma 3yKapuoT
['eHOMHOE penaKkTHpOBaHHUE.

JEMOHCTPALIHSA )».
[IpakTnueckas padbota
«I1P (Mmonens
aMIUTuuKaIms Ha
Oymare)y.
[IpakTruueckas padora

«Cnia mpomMoTOpay.

[IpakTuueckas pabora
«PemeHnue 3a1a4 Ha
FeHETUYECKUN KO».
[IpakTuueckas pabora
«Donauar OEIKOBY.
UccnenoBarenbckas
pabora
«Pacnpoctpanenue
AHTHUOMOTHUKOPE3UCTEHT
HBIX OaKTEpUil».
[IpakTuueckas paborta
«PaboTa B cCOBpeMEHHBIX
IreHEeTHYECKUX 0a3ax
naHsblX. [IpoBeneHue
In silico ananuza
MIOCJIEIOBATEILHOCTEN
TEHOBY.




Tema 3.

DapMaKkoJI0rusa
(28 v)

ITonarue o nekapcrsax. [IpuHIUITBL
IIOAX0/1a K IIOUCKY HOBBIX
JIEKapCTBEHHBIX CPECTB.

CKpUHUHT U €r0 METO/IBI.

[Tyt BBenenus JIC.
dapMaKOKHHETHKA JIEKAPCTBEHHBIX
BellecTB. BeackiBanue
(abcopbuus) nexkapctB. OCHOBHBIE
MEXaHHU3Mbl BCAChIBAHUSI.
TpaHCnoOpT JIEeKapCTBEHHBIX
BeIIeCTB. | '€HBI U OCJIKU MEePBOM
da3wr Ouotpanchopmarnuu. [1ytu
BBIBEJICHUS JIEKAPCTB U3
opraHusma. DKCKpeluus u
snuMUHANMS. ['€Hbl 1 OeJTKM BTOpOM
¢da3sl OuoTpanchopmaiym.
dapmakoanHamuKa. [ maBHoe 1
no0o4YHOE, pe30pOTUBHOE U
MECTHOE, MPSMOE, HETIPSAMOE U
pedaexkTopHoe neicTBUE.

HccnenoBaTenbckas
paboTa «IKcrepuMeHTa
10 OTIPEJICTICHUIO
TOKCHYHOCTH BEILIECTB
Ha apTEMUIUSIX .
[TpakTuyeckas padora
«Kapra skcnpeccun
10(haMUHOBBIX U
CEPOTOHMHOBBIX
PENEnTOPOB B MO3Te
MBIIIIEH.
HccnenoBaTenabckas
pabota
«IToBegeHUECKHE TECTHI
Ha pbIOKax Danio rario.
CBeTtio-TeMHas
Kamepay.

Uccaenosarenbpckasa
pabota

((HOBGI[GHLIGCKI/IG TCCThI




Bunbl B3auMOAEHCTBHSA JIEKAPCTB.
CuHeprusM v aHTaroHU3M Ipu
COBMECTHOM JICVICTBUU
JIEKAPCTBEHHBIX BEUIECTB, UX
Pa3HOBUIHOCTH
TpancMeMOpaHHBIN CUTHAJIUHT.
Tumbl KJIETOYHBIX PEUEITOPOB.
MeMOpaHHbI€: HOHHBIE KaHAJIbI,
KATAUIUTUYECKHUE U COTIPSKEHHBIE C
G-0enkamu; BHYTPUKJIETOYHbIE:
LIUTOIIA3MaTUYECKHE U SIICPHBIC.
MexaHu3Mbl JTUTaHI-pPEeLenTOPHOrO
B3auMoiecTBUs. CeNeKTUBHOCTD
(M30MpaTeILHOCTD) JCHCTBUS, CBS3b
«XMMHYECKasi CTPYKTypa —
dapmakoiorunyeckas akTHBHOCTb
BEILECTB»

PapMaKoJIOrH4eCKO MOIYJISIUN
CHHANTUYECKON XOJIMHEPTUIECKON
nepenaun. MosiekyasspHbINd
MEXaHU3M JEHUCTBUS U
dapmakoI0oru4ecKkrue CBOMCTBA
Mx0I1MHOOJIOKaTOPOB,
TaHTJIMOOJOKATOPOB U
KypapenogoOHbIX CPEACTB.
PapMaKoJIOrM4eCKast peryJIsius
AKTUBHOCTHU aJIpEHEPTUYECKOTO
cuHarnca. AIpeHOMUMETHUKH,
a7peHO0JIOKATOPHI,
CHUMITATOJIUTUKH.

MonexynspHas hapMakoIorus
AHTUAJJIEPTUYECKUX CPEACTB.
['ucTaMUHOBBIE pELIENTOPHI: THUIIHI,
MOJICKYJISIpHAsE OpTaHU3alIusl.
Crabunm3atopbl MEMOpPaH TYYHBIX
KJIETOK: MOJIEKYJISIPHBI MEXAHU3M
JIEHCTBUSA, OCOOCHHOCTH
KJIMHUYECKOTO MMPUMEHEHUSI, TOUKH
MIPUIIOKEHHUS JEUCTBUS
UHTHOUTOPOB JIUTTUTHBIX
MEINaTOPOB.

MexaHu3M JEeUCTBUSI U TPUMEHEHNE
penapaToB, CTUMYIUPYIOIINX

Ha pbiOKkax Danio rario.
OTKpbITOE TIOJIEY.

HccnenoBatenbekas
pabora

«IloBegeHueckne TeCThI
Ha peiOkax Danio rario.
CraliHoe ITOBeICHUE.

[IpakTrueckas padora
«BiusiHue anpeHanHa
Ha CEpJICYHBIE
COKpAICHHS
(mporpaMMHO€E
obecrieyeHue).
[IpakTrueckas padora
«I'ucronornueckue
npenapaTtbl UMMYHHOU
CUCTEMBI».
[IpakTuueckas pabora
«I'ucronornueckue
npenapatbl HEPBHOU
CUCTEMBI».




IMpoueCCbl MMMYHUTCTA.
cDapMaKOJIOFI/I‘ICCKa}I




XapaKTepUCTHKAa UHTEPJIEHKUHOB:
MOJIyYeHUE, MEXAHU3M JICUCTBUS,
npuMeHeHne. OCHOBBI
naToU3HOJIOTHN OCTPOHA30BOTO
OTBETA, MEIUALINSI BOCTIAJICHUS.
MonekyIapHbIil MEXaHU3M
MIPOTUBOBOCIIAJIUTEIBHOTO
JIeHUCTBUSA
IIIFOKOKOPTUKOCTEPOU/IOB,
HECTEPOUIHBIX
IPOTUBOBOCIIAIUTEIBHBIX CPECTB.
[TonsTre 0 HApKO3€ U HAPKO3HBIX
npemnapatax. Kinetounslii u
HEPBHBIA HAPKO3.
PapMaKoJIOru4ecKas
XapaKTEPUCTHKA OTJEIbHBIX TPy
HapKO3HBIX CPECTB.
ITocnenoBaTrenpbHOCTh IEUCTBUS HA

LEHTPAJIbHYIO CUCTEMY.

DuU3NOIIOrMIECKUI COH; (ha3bl CHA.
Bunap! Hapymennit cHa [lonsitue o
MEJIMKAMEHTO3HOM CHE U
CHOTBOPHBIX IIpernaparax

(TUITHOTHUKAX).

MomnekynspHbie aCIEKThI
1500000200 (S300017078 OnuatHeie
PENEnTOopHI, ux THIIBI.

OHkedanuHbl U SHAOPDUHBI -
SHJIOTEHHBIE JINTAH bl OMTMATHBIX
pEeLenTopoB.

AHTUIICUXOTHUYECKOE JICHCTBUE,
BIUSIHUE HA QYHKIIUIO
3KCTPaNUPAMUIHON CUCTEMBI,
AMOITMOHAIIbHYIO C(hepy, PBOTHBIIM
LEHTp, apTEPUAIBHOE J1aBJICHUE,
LHEHTP TEPMOPETYJISLINU.
MonekynsipHble MEXaHU3MBI
JNEUCTBUS HEUPOJICITUKOB, BIUSHUE
Ha 10(haMUHOBBIC, CEPOTOHMHOBBIE,
aJpE€HO- U TUCTAMUHOBBIC
peLenTopsl, X IEUCTBUE HA
KJIETOYHBIE MEMOpaHbl, Ha
JETIOHUPOBAHUE TKAHEBBIX
MOHOAMHUHOB.




HOTGHHI/IaH-SaBI/ICI/IMI)IC HaTPHUCBLIC




KaHaJIbl KaK MUIICHU ACHCTBUS
MECTHBIX aHEeCTETUKOB. CrIocoObI
MHTHUOMPOBAHUS
HOTEHIIMAI3aBUCHMBIX HATPHUEBBIX
KaHaJIOB MECTHBIMH aHECTETHKaAMHU.

Moayab «MoJieKkyJIsipHbIe OCHOBBI cejieKnum» 9 kiacc (68 yacos)

ouoJiorus (20 4)

HyknenHoBBbIE KHCIIOTHL.

OCHOBHBIE PUHIHUIIBI CTPOCHUS.
Marpuunslie cuHTE3bl. Permkanus
— OCHOBA KJIETOYHOI'O JEJICHHUS.
[IpuHuune! perumkanuu. Myranuu.
UTo BBI3BIBAET U3MEHCHUS B
ctpoenuu JJHK.

[IpuHUMIIBI peniapanuu.
Tpanckpunuus. [ eHeTU4eCcKui Kox.
Opranu3anusi reHoMa BUPYCOB
[IpoTuBOBHpYCHBIE CPENCTBA,
MEXaHU3MBbI UX JIEUCTBUSL.
Opranuzaiusi reHoMa OakTepuit

AHTHOaKTEepUaIbHbIE PEnapaThl.
Opranu3zaiusi reHoMa 3yKapuoT
['eHOMHOE penaKkTHpOBaHHUE.

Tembl OcHOBHOE coepKaHHe JledATeLHOCTD
LIKOJILHUKOB
Tema 1. OcHOBHBIE BEXU pasutusi| [IpakTuueckas pabora
MouiexyisspHast MOJICKYJIIPHOM GUOJIOTHH. «Boinenenune [JHK u3

OaHaHay.
[IpakTrueckas padora
«Mopenp
JTHKopuramm.
[IpakTuueckas pabora

((OHpGI[eJIeHI/IG KadycCTBa

npenapaTtoB JIHK ¢
MTOMOIIIBIO
CIIEKTPOPOTOMETPUI
(TIpu HATUYKH
000pyI0BaHUA).
[IpakTruueckas pabora
«PemmkaruBHas
MaImHa
(UrpageMOHCTpaLIHS )».
[IpakTuueckas pabora
« TP (Mmoxens
aMIuTipuKaIms Ha
Oymare)».
[IpakTuueckas pabota
«Cuna npomMoTopay.
[IpakTuueckas pabora
«Pemienue 3a1a4 Ha
T€HETUYECKUM KO/I.

Tpancaanus.
[IpakTuueckas pabora
«Donauar OEIKOBY.
HccnenoBarenbckas
pabota




«Pacrnpoctpanenue
aHTUOMOTUKOPE3UCTEHT
HBIX OaKTEPHil».
[IpakTiueckas pabota

«PaboTta B 0BpEMEHHBIX
FeHeTHYeCKuX  0Oazax
naHHbix. [IpoBenenue
In silico ananu3za
MMOCJIEAOBATEILHOCTEHN

T'CHOB».




Tema 2.
MouJiekyJasipHbIe

OCHOBBI T€CHCTUKHU
(20 u)

IIpenmer renernku. Kparkas
HCTOPUS Pa3BUTUSA IPEICTABICHUS
0 HacneacTBeHHOCTU. OT reHa K
IIPU3HAKY: KaK PaCKpacUTh KOTa.
Uto Takoe npusHak? IIyTh OT reHa
10 mpu3Haka. Myranuu. Anienu.
['eTepo3uroTsl 1 TOMO3UTOTBI.
JIOMUHaHTHBIE U PELIECCUBHBIE

AJIJICIIN.

I'ens1 cTposAT opranusm.
BxiitoueHne u BBIKITIOUECHUE
6ospiioro Habopa reHoB. Kak
KJICTKU [TOHUMAIOT, KAKUE T€HbI
JOJDKHBI padboTaTh. J{MCKpeTHOE
HacJIeIOBaHUE TPU3HAKOB.
3akoHbl MeHaens: OAuH TeH -
oauH npu3Hak. Cxema
CKpENIMBaHus. 3aKOH
eMHOo00pa3usi THOPHUIOB MIEPBOTO
MOKOJIEHUA. 3aKOH PaCILIETUICHUS
IIpU3HAKa BO BTOPOM MTOKOJIEHUHU.
3akoHbI MeHIens: HECKOJIBKO
TE€HOB - HECKOJIBKO MPU3HAKOB.
JIurnOpuHOe CKpEeIIMBaHUE.
HesaBucumoe pacxoxnaenne
xpomocoM. ClEIUIeHHOE
HaCJIEJOBaHHUE.

BzanmopernicTBue reHos.

AJeNnbHOE U HealIeNIbHOE.
Onpenenenue noia. [lonossie
XpoMocOMBbI. CaMIIbl U CAaMKH.
Brusuaue gpakTopoB oKpysKaroliei
cpenbl. XpOMOCOMHOE
ornpenenenue noja. [lonoseie
xpoMocoMmsbl. [Tpobnema
JOIIOJTHUTENIBHON X-XPOMOCOMBI Y
EHILMH. Tpex1[BEeTHbIE KOIIIKH.

PosneBas urpa
«Amnenn.
Uccnenosarenbckuil

npoekT MyTareHHbIe
(bakTopHI.

Ponesas urpa «Cyanba
KICTKI.
['eHbInepexOYaTENN.
[IpakTrueckoe 3aganue
«AJTOPUTMBI JJ151
KJIETOK.
[IpakTueckoe 3aganue
«EnuHooOpasue
MIEPBOTO MTOKOJICHUS».
[IpakTrueckoe 3aganue
«Pacmiemnienue Bo
BTOPOM TOKOJIEHUW.
HccnenoBaTenbckuii
MPOEKT «3aKoHbI I
Mennens B
SKCIIEPUMEHTEM.
[IpakTnueckoe 3amanne
«Pemretka Ilenneray.
[IpakTrueckoe 3aganue
«Hacnenosanue,
CIICTIJICHHOE C TI0JIOM».
[IpakTueckoe 3aHsATHE
«BzaumopaericTBus
Te€HOB (MOJICTUPOBAHUE
CHUHTE3a U TPAHCIIOPTa
MUTMEHTA B KIIETKY)».




Tema 3.
MouJiekyJasipHbIe

OCHOBBI CCJICKIINHN
(28 u)

['eHBI B OMyJIALMSIX: BEJIUKOE
paBHoBecue. [lomymsnusa. YacTorsl

BCTPCUYACMOCTH IIPpU3HAKa W aJIJICTIA.

VYpaBuenue XapauBaiinOepra.
[Tonynsiuuu MEHSAIOTCS:
YUCJIEHHOCTh, MUTPAIUS U BBIOOD
cynpyra. @akTopsl, KOTOPbIE
BBIBOJISAT MOMYJISIIIUIO U3
paBHOBecus XapauBaiinOepra.
Yucnennocts nonynsauuu. Ponesas
urpa «pPeKkT oCHOBATEISD.
Hpeiid renos. Myranuu.
Hecnyuaiinoe ckpempBanue.
N3omsamms.

[Tonmynsunn MEHAIOTCS:
€CTECTBEHHBIN 0TOOp. MexaHusm
JENUCTBUS €CTECTBEHHOTO 0TOOpA.
JBrKymuii oToop.
MoaudukairoHHas
M3MEHYUBOCTh. CTaTUCTUUECKHUE
0COOEHHOCTH MOJU(UKAITMOHHON
n3MeHunBoctu. Hacnenoanue
KOJIMYECTBEHHBIX MTPU3HAKOB.
KonuuecTBeHHBIE TPU3HAKHY.
CpenoBast ”BMEHYMBOCTD
npu3Haka. Koagpuuuent
HacleayeMoCTH pu3Haka. OTBeT
Ha 0TOOp. [louck reHos
KOJIMYECTBEHHBIX MTPU3HAKOB.
OIHOHYKIICOTUHBIC BAPUAHTHI
reroB. JIHK-uun. ITotHOreHOMHBIN
aHaims accormanuii. «OMEBD) HaJl
renomoM. [loctrenoMHas spa.
O6patHas renetnka. « OMUKCHBIE)
uccienoBanus. [Iporeom,
MeTabosioM. JloMecTUKanus u
HEHTPBI TCHETUYECKOTO
pazHooOpasus. [Toucku pacrenuii ¢
«XOPOIIMMU» TPU3HAKAMH TSI
yesoBeKa. LeHTpel reHeTnyecKkoro
pazHooOpasus. Hukonaii IBanoBu4
Basuios. Cenexuusi.
KomOunarmonHast u ruOpuHas
cenekus. ['ereposuc.

[IpakTrueckoe 3aganue
«YactoTn! annenem,
T€HOTHUIIOB U
(heHOTHTIOBY.
Uccnenosarenbckuil
MPOEKT «AHaIN3
reHETUYECKOM
CTPYKTYpbI IOMYJISIITUN
(Ha OCHOBE 3aKOHa
Xapau-Baiinbepra)y.
Ponesas urpa «9ddekr
OYTBIJIOYHOTO
ropJibliikay. PoneBas
urpa

«EcTecTBeHHBIN 0TOODY.
HccaenoBateabckue
paboThI
«MoaupukanmoHHas
WU3MEHYMBOCTh PACTECHUN
B MIPEJIEIIax BaIlIEeTo
MECTa KUTEIILCTBAY.
[IpakTnueckoe 3amanne
«ATPOHOMBI».
[IpakTueckoe 3ananue
«l"oMonornueckue psasl
HACJICJICTBEHHOM
U3MEHUYMBOCTH.




CoxpaHHUTh U U3YyYUTh T€HBI, YTOOBI
MeHsATh Oyaymiee. Kak mpaBuibHO
XpaHuTh reHsl. Komteknun
TF€HETUYECKUX PECYPCOB PACTEHUM.
[TpakTukym u/unu
UCCIIEOBATEIbCKUIN TPOEKT:
MeTopl KyIbTUBHPOBAHUS 1N Vitro
JUISl COXPAHEHUS TEHETUYECKUX
PECYPCOB pACTEHHUM U JUIS
YCKOPEHHOM CEJIEKIUU
['eHeTUeCKME HEHTPHI B HAILIECH
cTpane. I ie 3aHumMaroTcs
TEHETUKOW U TCHOMUKOM JUIST HY K
CEJILCKOr0 X0O35MCTBA.




