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Kypca BHEYPOUHOI IeITeTbHOCTH

«buonorus 5-9 knacc. HpOGKTHO' HCCIICAOBATCIbCKaA ACATCIbHOCTD

(ocHOBHOE 001Iee 00pa30BaHUE)

r. Cp3panb



COJIEP)KAHUE

I[HosicHuTEIBLHASA 3aNIMCKA

AXTyallbHOCTh ¥ HA3HAYECHUE POTPAMMBI

BapuanTs! peanuzanuu mporpaMmmbl 1 GOpPMBI POBEICHUS 3aHATHIA
B3anMocBs3b ¢ mporpaMMoi BOCIUTAHUS

Oco0eHHOCTH paboThI Ilearora 1o nporpaMme

Coaep:kaHue Kypca BHEYPOUHOii 1esITeIbHOCTH

Monynb «Kak >KMBOTHBIE M paCTEHUS TIPUCIIOCAOTMBAIOTCS» (IBOJIFOITMOHHAS DKOJIOTHS )
5-6 kmaccel (34 gaca)

Moynb «OCHOBBI pacTCHHUEBOACTBAY 7-8 Kitacchl (68 yacos)

Monynb «buorexnonoruny» 7-8 kiaccel (68 4acoB)

Monaynb «MoJieKysipHble OCHOBBI (hru3nosioruu u papmakosorumn» 9 kinacc (68 yacos)
Monaynbs «MosekyapHble OCHOBBI celleKIumn» 9 kiacc (68 4acon)

I[Inanupyembie pe3yibTaThl OCBOCHNSI Kypca BHEYPOUHO# 1esiTe IbHOCTH
JIM4HOCTHBIE PE3yIbTaThI

MeranpenMeTHbIE pe3yabTaThl

[IpenmeTHbBIC PE3YNHTATHI

TemaTH4eckoe NJIAHMPOBAHUE

Monynb «Kak >KMBOTHBIE U paCTEHUS IPUCTIOCAOIMBAIOTCSD (IBOJIIOIMOHHAS DKOJIOTHUS )
5-6 kmaccel (34 Jaca)

Monyinb «OCHOBBI paCTCHHEBOACTBAY 7-8 Kitacchl (68 yacos)

Monynb «brorexnonorun» 7-8 kiaccel (68 4acoB)

Moynb «MoJeKyisipHbIe OCHOBHI pu3noioruu u hapmakosorun» 9 kimacc (68 gacon)
Mopynb «MonekynsipHble OCHOBBI celleKun» 9 kiacc (68 yacoB)



MNOACHUTEJBbHAA 3AIIUCKA

AKTYyaJIbHOCTh W Ha3HayeHue nporpammbl. llporpamma paspaborana B
COOTBETCTBHM C TpeOoBaHUsAIMU DenepaibHOro rocyJapCTBEHHOro o0pa3oBaTEIbHOIO
CTaHJapTa OCHOBHOTO oOmIero o0pa3oBaHMsl, OpPUEHTHpPOBAHA Ha obOecreYeHue
WHIUBUIAYAIBHBIX MOTPEOHOCTEH OO0ydYaloIMXCs W HamnpaBiieHa Ha JIOCTH)KEHHE
IUIAHUPYEMBIX PE3YyJbTAaTOB OCBOEHHS MPOTPaMMbl OCHOBHOI'O OOLIEro 0Opa3oBaHUs ¢
y4€TOM BbIOOpa YYaCTHHUKAMHU OOpa30BaTEIbHBIX OTHOIIEHUH KYpCOB BHEYPOUYHOM
JEeSTENBHOCTU. DTO MO3BOJISIET 00ECTIEUUTh €IMHCTBO 00s3aTeNbHbIX TpeboBaHut GI'OC
BO BCEM IPOCTPAHCTBE IIKOJIBLHOTO OOpa30BaHUSA: HE TOJBKO Ha YPOKE, HO U 3a €ro
npeeaamu.

AKTyallbHOCTh ~ pealiu3allii  JTaHHOM  mporpamMMbl  OoOycCJOBJ€HAa  caMoOu
0COOEHHOCTHIO TPOEKTHO-UCCIEAOBATEIbCKON NESITEIbHOCTH. JTa NEATEIbHOCTD JIEKUT
B OCHOBE TI03HaBaTEIBLHOTO MHTEpECa peOeHKa, SIBISICTCS 3aJI0TOM YMEHHS TUIaHUPOBAThH
Mo0BIe ACHCTBUS M BaXKHBIM YCIIOBUEM YCIICITHOW peanu3aiuu uaei. Jlroosie nsMeHeHus
COBPEMEHHOI0 OOIIECTBa CBA3aHbl C NPOEKTAMH M UCCIEIOBAHUSIMH — B HayKe,
TBOpUYECTBE, OM3HECe, O0IIECTBEHHON KU3HU. [103TOMY Ba)kKHBIM 3JI€MEHTOM pPa3BUTHUS
JUYHOCTU oOO0yuaromierocst ABisgeTcss (HOPMUPOBAHHE OCHOBHBIX HABBIKOB IPOEKTHO-
UCCJIEA0BATEIBCKON JIEATEIIBHOCTH.

[Iporpammoii mpeaycMoTpeHo (HOPMHUPOBAHHE COBPEMEHHOTO TEOPETHUYECKOTO
YpOBHS 3HAaHUW, a TaKkKe U TMPAKTUYECKOro OmbiTa paboTel ¢ JabOpaTOPHBIM
0o00OpyZOBaHUEM, OBJAJICHUE MPUEMaMH HCCIEI0BATENIbCKOW NesATeIbHOCTH. MeToabl
opraHu3anuMd  00pa3oBaTeNIbHOM W  HAyYHO-UCCIIEIOBATEIbCKON  ACSTEIBHOCTU
npenycMaTpuBaloT (HOPMHUPOBAHHE y OOYYAIONMIMXCS HECTaHAAPTHOTO TBOPYECKOTO
MBIIIJICHUS, CBOOOIBI CAMOBBIPKCHHS M MHAUBUAYATBHOCTH CYXIACHHI.

Jlist momHOro ydera MOTPEOHOCTEH yyamuxcs B MPOTpaMME HCIONb3YEeTCs
muddepeHIMpOBaHHBIM TOAXOM, YTO CTHUMYJIUPYET Yy4allerocs K YBEIHUYEHUIO
MOTPEOHOCTH B MHAMBUAYATbHOMN, HHTEIJIEKTYAIPHON U TTO3HABATEIILHOMN JACSTEIBHOCTH
Y Pa3BUTHIO HAYYHO-UCCIEA0BATENbCKUX HABBIKOB. [Iporpamma ctaHeT BOcTpeOOBaHHOM
B IIEPBYIO OYepeab IIKOJbHHKAMH, KOTOPbIE MMEKT CTOMKMM HMHTEpeC U
COOTBETCTBYIOILYIO MOTUBALIMIO K U3YYEHUIO IIPEMETOB €CTECTBEHHO-HAYYHOIO [IMKIIA,
€CTECTBEHHBIM HAYKaM U TEXHOJIOTHSIM.

B noznpocTkoBOM BO3pacTe ydaliuecs MposiBiIsOT CBOKO 3aMHTEPECOBAHHOCTD B TOMN
WIM WHOM 00acTd 3HAHWW, HAYYHOM HAMpaBICHUU WIH TPOoheCcCHOHATHHOM
aesTenbHOCTH. TakuMm 00pa3oM MPOUCXOAUT (OpPMHpPOBAHHE IO3HABATEIBHOU H
po(eCCUOHATBHON COCTABISAIONIEH JTMYHOCTH, TIOMOraeT ydalleMycs B ONpeleSeHUN
OyayLIero >KM3HEHHOTO ITyTH U B MPO(ECCUOHAIBHOM BbIOOPE MOCIIE OKOHYAHUS IIKOJIbI.
[lono6HOro poja 3aMHTEPECOBAHHOCTh CTUMYJIMPYET MOCTOSHHOE JKEJIaHUE HIKOJIbHUKA
K [TO3HAHHIO HOBOI'O, PACIIMPEHUIO U YIIyOJEHUIO COOTBETCTBYIOIIMX 3HAHUM, U



MOJIYYCHHIO HOBBIX B TOM YHCIEC MPAKTHYECKUX HABBIKOB, a TaKKe MOTHBHUDPYET
y4aiierocs Ha npo(opueHTaIuIO.

[Iporpamma HareneHa Ha TIOMOIIL PEOCHKY B OCBOCHWH OCHOB OpTaHM3AIlUU M
OCYIIIECTBJICHHSI COOCTBEHHOM MPOEKTHO-UCCIIEIOBATEIBCKOM NEATEIBHOCTH, a TaK)Ke B
MPUOOPETCHHM  HEOOXOMMMOTO  ONbITa JJIsg  paboThl  HAA  HMHIWBUAYATbHBIM
WCCJICIOBAHUEM WIIM TIPOEKTOM. [IporpaMma MOMOXET IIKOJBHHUKY B Oosiee TITyOOKOM
W3YYCHUH MHTEPECYIONIeH ero 00JaCTH €CTECTBEHHBIX HAyK, a TAKXKE B MPHOOPETCHUH
BRXHBIX COIMAJIBHBIX HABBIKOB, HEOOXOIWMBIX JJIS MPOIYKTUBHON CONMATU3AINHA U
(dbopMHUpOBaHUS TPAKIAHCKON TTO3UIINN:

— HaBBIKA CAMOCTOSITEIIBHOTO PEIICHUS aKTyaJbHBIX HCCICAOBATCIIBCKUX HIIN
NPAKTHYCCKUX 3a/1ad, BKIIOYAIONMIET0 B ce0sf YMEHHME BHJCTh M aHAJIU3HPOBATH
npoOJIeMBbl, HYXJAIONIUECs B PEIICHWH, YMEHHE JeTalbHO MpopadaThiBaTh M
peaNn30BBIBaTH CIIOCOOBI PaOOTHI ¢ HUMHU, YMEHHE TUIAHUPOBATH COOCTBEHHYIO padoTy U
CaMOCTOSITETTFHO KOHTPOJIMPOBATH CBOE NIPOIABMKCHUE K KEIIAeMOMY Pe3yiIbTary;

— HaBbIKa T€HEPUPOBAHHUS M O(OPMIICHHUS COOCTBEHHBIX HJCH, OOJICUCHUS WX B
yIO0OHYIO I pacpOoCTpaHEeHHs PopMY;

— - HaBBIKA YBAXKHUTEJILHOTO OTHOIICHHS K YYy)KUM B3TJIAAAM M HIESIM, 0(OPMICHHBIM
B paborax JApyrux JIOJed, ApYyruX aBTOPOB — BIAJIETBIEB HMHTEIICKTyalIbHON
COOCTBEHHOCTH;

— HaBblKa  MYOJIMYHOTO  BBICTYIUIGHHMSI — mepel  OOJbIIOW  ayAuTOpHEH,
apryMEHTHUPOBAaHMUS U OTCTAaWBAHMS CBOEM TOYKH 3pEHHUS, OTBETOB HAa BOIPOCHI
CBEPCTHUKOB W B3POCIBIX, YOSKIEHHUSI IPYTUX B CBOEH MpaBOTE, MPOJABMKEHUS CBOUX
uaeu;

— HaBblKa pabOTHl CO CHEIHAIU3UPOBAHHBIMH KOMIBIOTEPHBIMH TPOrpaMMaMH,
7a00paTOpHBIM  000PYJIOBaHUEM, TEXHHMYECKHUMH YCTPOHCTBAMH, OWOIMOTCUHBIMH
dboHIaMH W HWHBIMH pecypcaMH, C KOTOPBIMH MOXET OBITh CBsi3aHa MPOEKTHO-
MCCJIeI0BATEIhCKAS ACSTEIIBHOCTD TKOJIBHUKA.

Kpome Toro, pabora mKOJbHWKA HaJ MPOCKTOM WA HCCIEIOBAaHUEM OyaeT
CIIOCOOCTBOBATH U PA3BUTHIO €TO aICKBATHON CaMOOIICHKH.

BapuauThl peajiu3anuu nporpaMMbl 1 (pOpMbI IPOBEACHUA 3AHATHI.

JlanHasi mporpaMma paccyuTaHa Ha padOTy CO WIKOJIBHHUKAMU 5-9 KIaccos.
[legarory BaxxkHee akKIEHTHPOBATh CBO€ BHUMAHHE HE CTOJBKO HA KAa4eCTBE pPe3ysibTaTa
MPOEKTa WJIM MCCIIEIOBAHUSA, CKOJIBKO Ha TOM, YTOOBI YHAIIUNCS TIOTydall 3HAHKS B TOM
YHCJIC U Yepe3 BBITTOJIHCHUE MPAKTUYECKOT0 3aJJaHus, JIEIall BEIBOJIBI M YMO3AKITIOUEHUS
HAa OCHOBAaHMHM CBOETO WCCIEJOBAaHUS, YYWICS CpPaBHHBATh €ro pe3ylbTaThl C
TEOPETUUECKUM MATEPUAJIOM M UCCIEAOBAHMSIMU APYTHUX MIKOJLHUKOB. Takum oOpazom,
IITKOJIBHUK OCBOUT OCHOBBI TTPOEKTHO-UCCIIEOBATEIILCKOM ACSTEIHPHOCTH B IPHOOPETET
HABBIK KPUTUYECKOTO OTHOIIIEHUS K MaTEpHAIy.



[Iporpamma pa3zbuta Ha MOIAYJIH, KOTOPbIE MOTYT OBITh HCIOJIB30BaHbl JHOO
yacTMYHO, Jin00 monHocThlo. Tak wmonynb «Kak IKMBOTHBIE W pacTEHHUS
MPUCHIOCA0INBAIOTCS» (IBOJIOLMOHHAS 3KOJIOTUs) MPEAIoaaraeTcs Ajisd U3y4eHus B S5
wim 6 kimacce B TeueHue oxHoro roma (34 waca B rom). Moaymu «OCHOBBI
pacteHueBoacTBay U «buorexHonorus» paccuutaHbl Ha 68 4YacoB MU MOryT OBITh
peanu3oBaHbl B TEUCHUH 2-X JeT (1o 34 yaca B roj) uiu B TeueHuu 1 rona (68 dyacos B
ron). Bo Bropom ciyuae BO3MOXKHO TpoXokaeHue obOoux wmoxayne («OCHOBBI
pacTeHueBoicTBa» B 7/ uiu 8 knacce, «buotexHonmoruu» B 7 uiu 8 kinacce). AHAJIOTUYHO
Moy «MoneKkyJspHble OCHOBBI (PU3MONIOTUHU U (papMakojorun» u «MoJeKymsipHbIe
OCHOBBI CEJIEKLIUMW» PAacCCUUTAHbI Ha 68 YacOB U MOTYT OBITh PEaIM30BaHbl B TEUEHUU 2-
x net (1o 34 yaca B roa) wiu B TeueHuu 1 roga (68 yacoB B roa). Bo BTopoM ciydae
BO3MOXXHO MPOXOXkAeHHe o0oux monynen («MoJieKyJsipHble OCHOBBI CEJIEKIHH» B 8
kiacce, «MoseKyspHble OCHOBbI (PM3HOIOTUHU U (hapMakoigorum» B 9 kiacce).

MOXXHO pEKOMEHI0BaTh HCIIONb30BaTh MOAyNu «Kak KUBOTHBIE M pPaCTEHUS
npucrnocabnuBaroTcs», «OCHOBBI PACTEHUEBOACTBA», «MOJEKYISIpPHbIE OCHOBBI
CEJICKIIMU» B KaueCTBE HEMPEPBHIBHOrO 00pa3zoBaTeabHOro ukia (5-9 kiace no 1 gacy B
HEJEN0) Jid KJIacCOB arpoOMOTEXHOJIOTMYeckoi HampaBieHHocTd. Moaynu «Kak
KUBOTHBIE U PAcCTeHUsl MpHUcHocadIuBalTCsay, «bruotexHonrorun» u «ModeKysipHbIe
OCHOBBI (PM3HOJIOTHUU U (HapMaKOJIOTHN» B KaueCTBE HEMPEPHIBHOIO 00pa30BaTENbHOTO
mukia (5-9 kimacc mo 1 wacy B HeJeNo) Ui KIAacCOB OMOTEXHOJOTHUECKOTO HIIN
MEIULUHCKOTO HAPaBJICHUM.

B3aumocBsi3b ¢ nmporpamMmMou BocnmuTaHus. [IporpamMmma Kypca BHEYpOUYHOU
JEeSTENBHOCTH pa3paboTaHa C Y4YETOM PEKOMEHJAIMKA MPUMEPHOM MpOrpamMMbI
BOCIHUTAHMSA, YYUTHIBAET MCHXOJOTO-NENAaroTHuecKie OCOOCHHOCTH AHHBIX BO3PACTHBIX
KaTeropuil. ITO MO3BOJISIET HA MPAKTHKE COCIUHUTH OOYYAIONIYI0 M BOCIUTATEIHHYIO
NEeATENbHOCTD I€/1arora, OpUEHTUPOBATh €€ HE TOJbKO HAa MHTEJUIEKTyaJIbHOE, HO U Ha
HPAaBCTBEHHOE, COLUAIBHOE Pa3BUTHE PeOCHKA. DTO MPOSBISAETCS:

— B IPUOPUTETE JIMYHOCTHBIX PE3YJIbTATOB peaM3ally MPOrPaMMbl BHEYPOUHOU
NEATENbHOCTH, HALIEJIINX CBOE OTPA)KCHUE M KOHKPETHU3ALUI0 B MPUMEPHOW Mporpamme
BOCIIUTAHUS;

— B BO3MOXXHOCTH KOMIUIEKTOBAHHS PA3HOBO3PACTHBIX TPYII IJisi OpraHU3aluu
npoOPUEHTAIIMOHHONW  JEATENHHOCTA  IMKOJIHHUKOB, BOCIHUTATEIIbHOE 3HAYCHUE
KOTOPBIX OTMEYAETCSl B MPUMEPHOU MPOrpaMMe BOCIIUTAHUS;

— B UHTEPAKTUBHBIX (OpMax B3aHATHH JJIs IMIKOJLHUKOB, O0ECIeYMBAIOIINX
OONBIIYI0 WX BOBJICYCHHOCTH B COBMECTHYIO C TEJaroroM W JpPYTrUMHU JEThMHU
NEATENbHOCTh U BO3MOXKHOCTh 00pa30BaHMS Ha €€ OCHOBE JETCKO-B3POCIbBIX OOLIHOCTEH,
KJIIIOUEBOE 3HAYECHHE KOTOPBIX [Jii BOCIHUTAHUS MOJYEPKUBACTCS MPUMEPHOUN
NpOrpaMMON BOCITUTAHUS.



Oco0enHoOCTH Pa0dOTHI YYUTEIS 110 NporpamMMme. 3ajadya y4uTessi COCTOUT B TOM,
YTOOBl  CONMPOBOXKJATh Hpouecc MNpodecCHOHATBHOW OpPUEHTAUUU  IIKOJbHHUKA,
packpbiBasi MOTEHIUAJ KaXJA0r0 4epe3 BOBJICUEHHE B MHOTOOOPAa3HYIO AESITEIBLHOCTD,
OpraHU30BaHHYIO B pa3HbIX (popmax. [Ipu 3ToM pe3ynabTaToM pabOThl yUUTENS B IEPBYIO
ouepenb SBISETCS JUYHOCTHOE pAa3BUTHE ydallerocs. JIMYHOCTHBIX pE3ynbTaTOB
YUUTEIb MOXET JIOCTHYb, YBJIEKas yYE€HHMKAa COBMECTHOM M HMHTEPECHOM UM 000HUM
NEeSTeNbHOCTBIO, ~ YCTAHaBIMBas  BO  BpeMsl  3aHATUA  J0OpOKENIaTeNbHYIO,
MOJJIEP>KUBAIOLTYIO aTMOC(Epy, HACKIIIAs 3aHATHS IEHHOCTHBIM COJIEpKAHUEM.

[IpumepHas cxema NpoBeACHUS 3aHATUH 110 IPOTpaMMe:

1. OObsicCHEHHE TEOPETUYECKOrO0 MaTeEpHaa o TeMe.

2. TloaroroBka K SKCHEPUMEHTATILHOMY 3aHSTHIO, OOCYXJEHHE OOBEKTOB IS
NPAKTUYECKOTO 3aHSITHS.

3. IlpoBeneHue NpakTUUECKOrO 3aHATHSI — OCHOBHAA 3a/1a4ya OCBOEHUE METOA 00T U
JAHHOTO DKCIIEPUMEHTA.

4. Tlo OKOHYaHMM TPEMJIOXKHUTH JETSAM, KOTOpPHIE 3aMHTEPECOBAJIUCH JIAHHBIM
HKCIEPUMEHTOM, Pa3BUTh €0 B HCCIEAO0BATENbCKUI MPOEKT. [ 3Toro HeoOXoaumMo
o0CyIuTh OOBEKTHI, KOTOpbIE YYEHUK OyIeT uccleoBaTh, COCTaBUTh IIJIaH
HKCIIEPUMEHTA.

5. TloMoYb y4yeHHKY MpPOaHAIM3UPOBATH PE3YAbTAThl 3KCIEPUMEHTA.

OneHuTh pe3ynabTaThl MIPOEKTHO-UCCIEA0BATENbCKON JESATENBHOCTH HIKOJBHUKOB
MOKHO B IIpOLECCE 3alllUThl MMM CBOMX pabOT B paMKax IIKOJbHOM Hay4yHO-
INpPaKTUYECKON KOH(pepeHuH.



COJIEP KAHUE KYPCA BHEYPOUYHOM JEATEJIBHOCTHU

Moayab «Kak »KMBOTHbBIC U PACTCHUA NPUCIOCAOINBAIOTCH» (IBOJIIOLHOHHAA
3KoJiorust) 5-6 kiaaccsl (34 yaca)

1. Mbut uccredyem ycuewie oovexkmot (6 uacos)

CBolicTBa M CTPOEHHUE KUBBIX OPraHU3MOB (CTpoeHue KIeTKH). Bua, ocobb —
OpraHu3M Kak efquHas cucrema. Axantrauuu (npucnocoOienus). [lonstue romeocrasa
KUBOro opranuzMa. CrnocoObl ero noaaep>KaHus.

[lonsiTue BapuaTuBHOCTM mnpu3Haka. HccnenoBarenbckue padboTel «Bce 1nu
(cuHuIbl, 6€JIKU, Oepe3bl U T.1.) oguHakoBbie? DoTOKBECTY.

Orpanudenus: mopdosiorudeckux W ¢usnonorndeckux anantamnuii. I[louemy
OpraHuW3Mbl HE CTaHOBSITCS OECKOHEYHO OOJBITUMU, MAJICHBKUMHU, BCESIHBIM.
[TpakTuueckast pabora «CocTaBisieM KHUTY PEKOPJIOB PACTCHHUUN U KMBOTHBIX HAIIIETO
Kpas».

2. Bnusanue okpyscaioweit cpedsl na sncusvle opzanuzmut (12 uacos)

dakTophl OKpyXarome cpeabl (abnoThueckrue, OMOTHUUECKUE, aHTPOIOTCHHBIEC).
[Ipumepbr  aOuoTHueckux (AKTOpPOB, OKa3bIBAIOIIMX OCHOBHOE BJIMSHHUE Ha
KUZHENCATEIbHOCTh  KUBBIX  OpPraHU3MOB: TEMIIEpaTrypa, CBET, BJAXHOCTb.
[Ipaktuueckoe 3anstue «L{BeT u Temno» (KyOUKH JibJla B3BECUTH, MOJOXKUTh B YallIKU
[letpu Ha pasHouBeTHYIO Oymary, depe3 30 MUHYT B3BECHTh 3aHOBO — KTO ObICTpee
pactasun). [Ipaktuueckoe 3ansitue «4YTo pactBopsieTcsi B Boje» (IKcrepuMeHT « Kuakuii
nom»). IIpaktueckoe 3anatue «luddysus BemecTB B Boae (pacTBOphI)», «/IBukeHue
pacTBOpoB MO MBETKY». I[IpakTuueckoe 3ansaTtue «Jlem mimaBaeTr B Boje (aicOeprw,
3amep3aHue BoaoeMoB)». [Ipaktuueckoe 3anstue «Jlen npu 3aMep3aHUN PACIIUPIECTCS»
(pa3pyiienue kaMHsl (TOYBOOOpa30BaHUE), 3aMEP3aHHE KIETOK).

OcCHOBHBIE = 3aKOHOMEPHOCTH  MNPHUCIOCOOJICHUS]  JKUBBIX  OpPraHU3MOB K
abuotnyeckuM ¢akropam. [IpucnocoOiennss K OCHOBHBIM aOMOTHYECKUM (PaKTOpaMm:
TeMIieparypa, BIaxHOCTh U cBeT. [Ipaktuueckoe 3ausitue «lllyba» (kyOuku nbaa
3aBEpHYTH B pa3HbIi MaTepual, B3BecuTh). [[paktuueckoe 3anstue «[ IurMeHTs (MOKHO
pasnenuTh Ha BaTMaHe KpacuTenu u3 QuomacrepoB». I[Ipaktuyeckoe 3anarue «Kax
KUBOTHBIE TJIABAIOT B BOJI€» (DKCIEPUMEHT C MTUNETKOM ).

UccnenoBarenbckue padoTsl «BrnusiHue cBeTa (Temia, BIaXKHOCTH, COCTaBa MOYBBI)
Ha pPAacTeHUsT B €CTECTBEHHBIX WJIM MCKYCCTBEHHBIX YCIOBHUSX» (HA JIOCTYIHOM
Marepuare).

3. Bzaumooeiicmeus sncueswvix opzanuszmos (4 uaca)

buotnueckue (bakTophI. 3aKOHOMEPHOCTH pa3BUTHUS ME>KBHI0BBIX
B3auMoOOTHoIIeHUH. KosBosonusa (XUIIHUK-KEPTBA; Mapa3uT-XO34MH) DBOJIOLHUS
ctpareruii noOwiBanus nuiu. ConuanbHOCTh. Buabi-Bcenenupl. [lepeueHs pacteHuii-
Bpenuteneil. UccnenoBarenbckas padbora «HaGmroneHus 3a B3aMMOOTHOILICHUSIMU



KUBOTHBIX MIPU JOOBIBAHUU MULIM (KOPMYILIKH JJIA MTHLL, I TOPOJACKUX WA CETbCKUX
KUBOTHBIX). BeG-kamepwi». Hccnenoarenbckas pabora «PacmpocTtpaHenuwe BHIIOB-
CUHAHTPOIIOB B HAILIEW MECTHOCTH.

4. Yenoeek 6 yncusnu pacmenuii u scusomuwvix? (6 uacos)

AnTponorenssie ¢akTopsl. [IpaBaa iau, 4To NEpBOOBITHBIE JHOIH KU B TAPMOHUU
¢ npuponoi. OAOMalIHUBAaHUE U MPUPYUYEHHE KUBOTHBIX U PACTEHUN. 3a4€M CIIacaTh
BBIMHUPAIOIIUE BUJBI, KaK 3TO nenatb. KynbTypHble pacTeHUs U HUX IJUKHE NPEIKU.
[louemy BaxkHO MX cOoXpaHATb. Pa3HOOOpa3ue KylbTYpHBIX PACTEHUM M UX 3HAYEHUE B
KU3HU 4yenoBeka. KpacHas kaura Bauieit tepputopun. Ocobo oxpaHsieMble TEpPUTOPHUH,
3anoBenHukr Poccun m mupa. [lpaktuueckas pabora «Pa3znooOpasue KyJIbTYypHBIX
PacTEHU! B BalllEM PETHOHE».

HccnenoBarensckast pabora «BiusiHue aHTPOIMOTEHHBIX (PAKTOPOB Ha pa3BUTHE
pacTeHuil B Topojie/HaceICHHOM MMYHKTE.

Okckypeus/mpaktuueckass padora «OOIIT B Bamem pervoHe — yHHKalIbHbIC
O0OBEKTHI IPUPOIBIY.

5. Ikonozuueckue nuwu (6 uacoes)

buochepa — onna u3 BaxkHeHmmx obosnovyek 3emyid. YTo Takoe «IKOJIOTHYECKUE
HUIIM» U Kak oHU ¢opmupyiorcsa? DopMmupoBaHue 3HAHMN MO OHOpazHOOOpa3UI0
KU3HEHHbIX  (opM,  TOBENEHYECKUX  MNPHUCHOCOOJIEHUH,  MOAU(PUKALMOHHAS
U3MEHUYMBOCTH (Ha 0a30BOM ypoBHe). PacTutenbHble cooliiecTBa 1 uX TUIbl. PazBurue
U CMEHBI PACTUTENBHBIX COOOIIECTB.

HccnenoBarensckue padOThl «IKOJOTUYECKHE HHIIU BOKPYT TeOs — OMHCAaHHE
dakTopoB oOkpyxKatomeld cpensl». HccnenoBatenbckue paboThl «DeHONIOrHYecKue
HAOJTIOICHU Y.

Monyib «OCHOBBI pacTeHHEBOACTBa» /-8 Kitacchl (68 yacoB)
1. Beeoenue ¢ pacmenuesoocmeo (2 uaca)

Uro-Takoe pacTEeHHEBOJICTBO: OCHOBHBIC (DAKTOPHI BBIPAIIUBAHUS PACTCHHM.
Uctopus pa3Butus arpoxumMudeckux 3Hanuil (padotst M.B. Jlomonocosa, 0. JIubuxa,
Bbyccenro, B.B. [{okyuaeBa, K.A. Tumupszena, I1.A. Kocteiuena, JI.H. [IpsauninukoBa
u ap.). [lpaktudeckas pabora «bouka JInOmxay.

2. Azpomexnuueckuii 3xcnepumenm (6 uacos)

[IpaBuiia TOCTAaHOBKM arpo3kcrepuMeHToB. I[locTaHOBKAa HKCHEPUMEHTOB C
pacTteHusiMu. BbIOOp TeMbl, COCTAaBI€HUE THIOTE3bI, LEJH W 3a7a4 SKCIEPUMEHTa IO
BBIPAIIMBAHUIO PACTEHHM B KOHTpoiupyeMou cpeae. KoHTposm, mNTOBTOPHOCTH,
npoBefieHue dKcnepuMeHTta. [lmanupoBanue skcnepuMenta. OleHKa pe3yibTaTOB
skcnepumenTa. HccnenoBatenbekas pabota «DakTopbl, BIUAIONIME Ha MpOpacTaHue
ceMsiH (pPOCT IPOPOCTKOB)».

OcBoOeHME TEXHOJIOTUU KPYTIOTOJJUYHOTO BBIPAIIMBAHUS CAJTaTOB U MUKPO3EICHU



B KOHTPOJHMPYEMBIX MCKYCCTBEHHBIX YCHOBUSAX. COOp yCTaHOBKHM JUIsl BBIPAILIMBAHMS
PacTEHHI B KOHTPOJIUPYEMBIX YCIOBHSIX.
3. Ponb xumuueckux 3nemenmos ¢ numanuu pacmenuit (20 vacos)

Bona. PactBop. BreiTsikka. AHMOHBI, KaTHOHBI, 3JIEKTPONPOBOAHOCTE W pH
pactBopa. Poilb XMMUYECKHX 3JE€MEHTOB B NHUTAaHUM pacTeHuil. [lomydeHne nmuraTenbHBIX
BelecTB pacteHusIMU. [IpakTuyeckas padora «CxeMbl MUTATENbHBIX pacTBOpOB. Pacuer
7103 yIOOpeHui JJisl MUTATEeNbHBIX PACTBOPOBY.

YaoOpenusi: Opranvueckue, MHUHEpaibHble, MUKpoOUoNoruyeckue. Tumbl
nuTaHus pacteHuil. Bo3gymHoe M MuHepanbHOE (KOPHEBOE) MUTAaHUE PACTEHMI.
TpaHncnopT NUTAaTENBHBIX BEIIECTB PACTEHUN: BOCXOISAIIMA M HHUCXOISAIIUNA TOK.
Baxneiimue kanuiinele, GochopHble U a30THbIE y100peHus, ux cBoictra. [Ipocteie u
cinoxHble ynoOpenusi. Ilpaktuueckass pabora «llpaBuiia cmemmBaHus yaOOpEHHII»
[Ipaktnueckas padora «IlutaHue pacTeHUI: TEXHOJOTHS IPUTOTOBICHUS MUTATENBHBIX
PacTBOPOB ISl Pa3HBIX KYJIbTYP».

PocT u pa3BuTHe pacTeHHMii: 3Tanbl OHTOreHe3a, (PaKTOPhI, BIUSIOIIME HAa POCT
pacTeHuil: CBeT, rycToTa MocajoK, nutanue, cyocrpart. [lpakTuueckas padora
«MOHHUTOPUHT MUHEPAJIBHOT'O TUTAHUS PACTEHUI.

OcoOeHHOCTH MNUTaHUS pAacTeHUH a30TOM. A30T M €ro 3HauyeHUEe B JKU3HHU
pacreHuii. @OpMBI a30Ta U UX IIPEBPALICHUE B TIOYBE.

Hctounuku ¢pocdopa nis pacteHus. 3HaueHue Hochopcoiepikalinx COeTUHEHUH
B Ki1eTKe. Posib Makpospruueckux coeiuHeHui ¢pocdopa B 3HEPreTHIeckoM oOMeEHe.

Bnusane kanmus Ha (¢u3nuyeckue CBOHCTBAa MPOTOIUIA3Mbl, Ha (HEepMEHTHI
YTJI€BOJOPOIHOTO 0OMEHa, CUHTE3 OenkoB U Jip. Ponb kanus B moaaepaHUM HOHHOTO
OanaHca B TKaHsX, B IPOLECCaX CaMOPETYIISIHH.

PerynstopHass u cTpyKkTypooOpa3oBaTeiabHas poJib KajblUs. YdacTue B
00pa30BaHUU KJIETOYHOW CTEHKH, MOAJEPKAHUU CTPYKTYphl MEMOpPaH U PEryssius ux
IIPOHUIIAEMOCTH.

3HaueHrne MarHus B MeTtabonm3Me pacTeHuil. Maramii B coctaBe Xjopoduiuia,
CXOJICTBO XJIOpO(HIIa U IeMOTJIOOMHA KaK CBUAETEIbCTBO €IMHCTBA OPraHUYECKOIro
MHpA.

Cepa 1 ero OCHOBHBIE COEJUHEHUS, UX POJIb B CTPYKTYPHOM OpraHU3alliy KIETKH,
Y4aCTHE B OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLIUAX.

MukpoanemeHThl. IlpencraBieHus O pojaud MHUKpPO3JIEMEHTOB B METabOIM3MeE
pacteHnil. OCOOEHHOCTH TMOCTYIJICHUSI MHKPOAJIEMEHTOB B pacTeHus. CHHEpPTru3M H
AHTAarOHU3M DJIEMEHTOB IIUTAHUS PACTCHUM.

PactutenbHas QUarHOCTMKa M METOJbl HWACHTU(PUKALMU HEIOCTaTKa/W30bITKA
aneMmeHTOB nutanus. [Ipaktuueckas pabora «PacTutenbHas 1UarHOCTUKAY.

HccnenoBarenbckas pabdora «OleHKa COCTOSIHUS KOMHATHBIX PACTEHUU, pacTeHUi
Ha HIKOJIBHOM TEPPUTOPHH, YCTAHOBKA IMPHUYMH MATOJOIMYECKUX COCTOSIHUM (TpH



HaJIUYUN )».
UccnenoBatenbckass pabora «OlieHKa BIUSHHUS Pa3IMYHBIX DSJEMEHTOB Ha
COCTOSIHUE pacTeHUM (COCTaBICHHUE PA3TUYHBIX MTOJKOPMOK)».

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

[Tonsitue o perymnstopax pocta pacteHud. CTUMYIATOPBI pocTa — (PUTOTOPMOHBI
(aykcunbl, THOOEpEITMHBI, IUTOKUHUHBI). IHrHOUTOpPHI pocTa pactenuii: 1. mpupoaHbie
(abcum3oBasi KMCIOTa U HEKOTOpble (DEHONbHBbIE BellecTBa (MKyMapoBasi, KOpHYHas,
CaNMIIMIIOBAast K-Thl), 2. CUHTETHYeCKuEe (MOp(QaKTHHBI, peTapAaHThl, AE(POJIUAHTHI,
JECUKaHThl, repounuabl). DOUTOMOHUTOPUHI U OIIEHKAa COCTOSIHHUS pacTEHUH.
CoBpemeHnHble crnocoObl MoHUTOpUHTa. [lpakTHueckas padota «OUTOMOHUTOPUHT H
OLIEHKa COCTOsIHUSA pacTeHUu. COBpeMEHHbIE CIOCOOBI MOHUTOPUHTA.

Uccnenosarensckas padbora «BiusHue reTepoaykcriHa Ha mpopactaHue (pocT Ha
Pa3HbIX CTAJUSAX, B PA3HBIX YCIOBUSAX) PA3IMUHBIX PACTCHUI.

3amura pacTeHuil OT BpenuTesiei: ocHOBbI OnomMeroxaa. [Ipaktuueckas padota
«MHcekTapuu: mpaBuiia U YCIOBHSI pa3Be/IEHUs MOJIE3HBIX HACEKOMBIX).

5. Boonasa, necuanasa u nougeHHasa Kyabmypol, UX NPUMEHEHUE 6 GbIPAUUBAHUU
pacmenuii. Quzuonozusn pacmenuii (8 uacos)

BoaHas, nmecuanas ¥ MOYBEHHAs KyJbTYpbl, UX NPUMEHEHHE B BbIpAllMBaHUU
pactenuii. [IlpoBenenue Bozbl B KOpHE U cTebiie pactenui. [Ipaktuueckas padora
«KopHeBoe 1aBlIeHHEY.

BonHbiii pexxuM pacTeHHi: CTpOCHUE YCThUIl: (haKTOPHI, BIUSIONIME HA HX
PACKpBITUE U 3aKpBhITHE. 3HAUEHUE MEXaHU3Ma PETYJISILIUA UCTApPEHUs BIIard PaCTEHUEM.
[Ipaktuueckas pabora «I[IpurotoBnenne mpemnapara yCTbHUI METOJOM CJICTIKa».

HccnenoBarenbckue paboTel: «BiusHME yCIOBUN coJepkKaHUS pPACTCHUN Ha
KOJINYECTBO YCTBHUID.

@DOTOCHHTE3 — YHHKAJIBHBIA TMPOIECC pacTeHwil. TeMHOBas M cBeToBas (ha3bl
dotocunTe3a. 3HaueHne GOTOCHHTE3A JJIA KUBBIX opraHnu3moB. [IpakTuueckas padora
«DyHKIMOHANbHAS  JWArHOCTHMKA PACTEHHMM MO AKTHUBHOCTH  XJIOPOILJIACTOB»
UccnenoBarensckass pabora «Ompenenenne xmopobumia A u b, onenka
(OTOCHHTETHYECKON aKTUBHOCTH PACTCHUH U ()aKTOPOB, BIUSIONINX HA HEEY.

@akTopbl pocTa pacTeHUi: BO3nyX U a’pauus. [log3zeMHOe ObIXaHUE pACTEHUNA:
COCTaB TIOYBEHHOTO BO3ayxa, Ta3oo0MeH. [a3000MeH mpu  OECIOYBEHHOM
BbIpamuBanuu. [Ipaktuyeckas pabora «Aspamus, CO2 u O2. [[pixaHue pacTeHUN».
[Ipaktuueckas pabota «JlpIxaHue pacTEeHUil: OLEHKA WHTEHCHBHOCTH [BIXaHUS PACTCHUMN
U IUIOJOBY.

UccnenoBarenbckue paboTel: «BnusHue cnocoba BeipamuBaHusi (cocTaBa
MUATAaTEIbHON CMECH, CXEMbl BHECEHHS ) HA POCT U Pa3BUTHUSI PA3JTUUHBIX PACTCHUI.



6. Kynemypusie pacmenusn. Cospemennvie acnekmol cenexuyuu (20 uacos)

Kak demoBek cranm wucnonb3oBaTh pacteHuA? CBA3b pa3BUTHA LMBWIM3ALNAU
YeJI0BEKAa U OJOMAallHUBaHuA pacteHud. Jlomectukanusa. [uckyccusa «/lomectukanus,
BCE JIM PAcCTEHHs] U JKUBOTHBIE, KOTOPBIE MKUBYT pPAJAOM C YEIOBEKOM UM
0JIOMalIHUBAOTCA? MOXKHO JIM CUMTATh TapaKaHa OJOMAIIHEHHBIM KUBOTHBIM 7))

HacnenctBeHHOCTh U U3BMEHYMBOCTh — OCHOBHBIE CBOMCTBA JKMBBIX OPTaHU3MOB.
N3menuuBocth. Buawsl m3meHunBocTh. [Ipaktuyeckas paborta «MoaudukammonHas
W3MEHYUBOCTD (JTUCThS, UTOJKU C OJTHOTO JIEPEBA)».

I'en — wMarepuanbHbBIi HOCUTEIb HACJIECACTBEHHOCTH W HU3MEHUYHMBOCTH.
HyxiiennoBble KUCHOTHI. JIoKaln3anus N€HETUYECKOr0 MaTepuana B KieTke. Jlenenue
kietok. Perumnkanus JIHK. OcHoBHas 1ormMa MosieKysisipHoi Ouonoruu. TpaHcKpUIius.
Tpancmsiiusa. Myranuu. [lpaktudeckas pabora «I'eH — HHCTPYKIUS 110 COOpKE KIIETKHU
(Ha Oucepe wimu KOHCTpykTOpe)». IlpakTuueckass pabora «Mytanus Ha OyTtepOpose
(J1r0601 00BEKT M3 TPEeAbIAYIIEH paboThl, TJIe U3MEHEHHE WHCTPYKIIMU TIPUBEIET K
M3MEHEHHIO BHEIITHETO BHU/Ia OOHEKTA)».

OddexT OyTHIIIOYHOrO TOpPJBIINIKA W TeHETHYeCKoe pa3zHooOpasue. UTo Takoe
reH0aHk? 3ayeM COXpaHATh I'€HETHYeCKHe pecypchl pacTeHuil? OCHOBHbBIE CIOCOOBI
COXpaHEHHUsS TeHETHYECKUX PECYPCOB pacTeHuii (ex Situ u in situ).

3nauenue pabor H.M. BaBuioma. 3akoH  romMosiorudeckux psjoB. LleHTpsI
MPOUCXOXKAEHUS KyJIbTypHbIX pacteHut H.M. BasumioBa u IL.M. JXXykosckoro.
[Ipaktuueckas pabota no rpynmnam «OTKy/Ja Ha HAITUX CTOJIaX (GPYKTHI/OBOIIH/3TaKM.
OcHoBHBIE MeTonbl cenekuud. [ ubpunmuzanus. @opmbel oTO60pa. OCHOBHBIE
HAIIPABJICHUS CEJICKIIUU: YIYyUIIeHUE YPOXKAaWHOCTH, YCTOWYMBOCTH K OMOTHYECKUM U
abuotndeckuM ¢akropaM. [Ipaktuueckas padora «BreipamuBaem ropox. Kak npoBectu
CKpEILIMBAHUE y TOPOXa».

Ecte mu xu3up B mpoOupke? buorexHonorus KyJIbTYpPHBIX PaCTEHHM.
UccnenoBarensckast pabora «BeIpamuBanue pacTeHuii B mnpoOupke» (MOXKHO
BOCIOJIB30BATECA  PE3YJbTATAMU NPEABIAYIIMX SKCIEPUMEHTOB IO COCTABICHUIO
MUATATEIbHBIX PACTBOPOB JIJIsl PACTEHHUIN ).

Kak  gemoBek  moxker  momupummpoBaTh  pacteHusi?  ['eHeTrmueckoe
penaktupoBanue. CoOBpeMEHHbIE  MOAXOAbl W JIOCTHXKEHHS  T€HETHYECKOTO
penaktupoBanusi  pacteHuil. IIpaktuueckas pabota  «['€HOMHbIE  HOKHHUIIBI
(MmonenupoBanue padbotel cuctembl CRISP-Cas).

7. Pacmumensnas npodykuus. (8 uacoes)
Hanzemubie u nomzeMHubie opranbl pacteHuil. [loOer u Bupou3MeHeHHbIH nooer
pactenuii. CriocoObl pa3MHOXKEHUSI paCTCHUIA.
[lonsiTue o0 kauectBe MpoAYKTOB mnuTanus. [IpoOiiemMbl KOHKYpeHIUU
OT€YECTBEHHBIX IPOJAYKTOB MUTAHUS C UMIIOPTHBIMU. JIOTHCTHKA TOCTaBKU U CPE/ICTBA



COXpaHEHHUsl MPOAYyKTOB muTaHusA. [Ipaktudeckas pabota «IIpemenbHO HOMyCTUMBIE
koHneHTparuu (IIJ1K) 1 MeTonbl KOHTpOJsi 6€30MacHOCTA PACTUTENBHBIX MPOIYKTOB
MTUTAHUS.

Muxkpo3seneHs: MoJIe3HOCTh U TexHoJorus. MccnenoBatenbekas pabora «OneHka
KauecTBa BhIPAIICHHON MUKpPO3eIeHW» (JIU0O CBOs, TMOO U3 Mara3uHa).

XAMHYECKHH aHanm3 POAYKIIHH. OCHOBBI CHEKTPOPOTOMETPHUH.
[Hotenumometpusi. Xpomatorpadus. [Ipaktnueckas paborta «MeTobl OLIEHKH KayecTBa
pPacCTUTENHHON MPOAYKIMU: XpaHEHHE W COXPAHHOCTh TMUTATENBHBIX BEHIECTB» (IO
JIOCTYITHOMY 00OpYAOBaHUIO).

HccnenoBarensckas pabora «Omnpenenenne ButamuHa C MeToAoM 0OpaTHOTO
TUTPOBAHMS B TUIO/IaX HA PA3HOM CPOKE (CIIoco0e) XpaHEHUs».

Monyan «buorexnosiorusi» 7-8 kiaccol (68 yacon)
1. Buomexnonozus (4 uaca)

[TonsiTue OWMOTEXHOJIOTMU. 3aueM 4YeJIOBEKY OHOTEXHOJOTMH, B UYeM UX
IPEUMYIIECTBO Mepe]l XUMUIECKUM CHHTe30M. OCHOBHBIE OMO000BEKTHI OMOTEXHOJOT U U:
IIPOMBIIIJICHHBIE MUKPOOPTaHU3MBI, KJIETKHU U TKAaHW PACTEHUMN, )KMBOTHBIX M YEJIOBEKA,
ouokaranuzatopsl. [lpakTuueckas pabora «lIpumepbl mpumMeHeHUsT OHMOIOTHYECKUX
00BEKTOB B TBOCH KUZHU.

Coipbe a1 OMOCHHTE3a W OIIEHKa ero OWOJIOrHYecKoi HeHHOCTH. OCHOBHBIE
UCTOYHUKH yTiepoja, a3oTa, (ochopa, MUKpodnIeMeHTOB. lccienoBaHue HOBBIX
MCTOYHUKOB ChIpbs (BKJIIOUYasi BOMPOCHI €r0 MpeBaApUTENbHON 00paboTKH), pa3paboTKa
HOBBIX NMHUTATEIBHBIX CPEll, B TOM YHCIE BKIIOUYAIOIMMX OMOCTUMYIATOPHI U JIpPYyTUe
AJIIEMEHTHI YIPABICHUS M ONITUMHU3AIIMY TTPOLIECCOB OMOoCcHHTE3a. MeToAbl ONTUMU3AIINH
MUTATENbHBIX CPE.

2. Mukpoouonozus (12 uacos)

[lonoxkeHne MOpPOKApUOTOB B CHUCTEME oOpraHudyeckoro mwupa. CTpoeHue
OakTepuanbHoi KiIeTku. Knaccudukamms 6akrepuii. Mopdomnorus 6axrepwmii. [Ipocteie
U CIOKHBIE METOABl OKpamuBaHus Oakrepuil. Dusnonorus OakTepuii: NUTAHUE,
JBIXaHUE, POCT ¥ Pa3MHOXKEHHE. 3HAKOMCTBO C TOMEHOM Apxeu (IKCTPEeMO(HIBHOCTS,
ocobeHHoCTH cTpoeHHs KieTku). JlaboparopHas pabota «DUKCHUPOBAHHBIE TIPEeTapaThl
Oaktepmit. Ompeneneare (QOPMBI  MPEIOKEHHBIX KYJIBTYp MHUKPOOPTaHU3MOB,
UCIIONIB3YST TIPOCTOM MeToa okpacku» JlabopatopHas pabora «OmpeneneHue THma
KJIETOYHOI CTEHKH METOJIOM OKpalllnBaHus 1o ['paMy» (IIpy HATUYUKU PEAKTUBOB).

MosnouHokucioe u crnupToBoe Opoxkenue. DotorpodHble W XEeMOTpOhHBIE
Oaktepuu. KuHernueckoe  omucaHue  Mmpolecca  pocTta  MUKPOOPraHU3MOB.
OKCroHeHIMallbHasi  Mojenb  pocta. KuHetnka ruben  MUKPOOPraHU3MOB.
Jlaboparopnas pabora «IIpuroropieHue NpuKU3HEHHBIX MPEMAPATOB MOJTOYHOKHUCIBIX
OakTepuii».



[laTorennsie 6akTepun. YymMHast nanoyka v YepHasi CMEPTh, OOTYIU3M, CTOJIOHSIK,
TyOepkyne3. Mcropus 00pbObI ¢ OakTepraibHbIMU HHpeKIusMu. JlabopaTopHas paboTa
«IToceB cmpbiBa ¢ pyk Ha yamku Ilerpu». Jlaboparopnast padorta «Beiaenenue uncroit
KyJabTypel Oakrtepuil. Meton pa3BeneHuid. MeTol  MCTOIIAIOIIETO — LITPUXAy.
JlaboparopHasi pabora «Mopdomoruueckas XapakTepUCTUKA BBIJACICHHOM YUCTOU
KyJbTYpBI: XapaKTEpUCTHKA KOJOHUH, popMa OaKkTepuil, TUIl KIETOYHONU CTEHKU.

BoiiHa GeCKOHEYHOCTH: aHTUOMOTHKHU MPOTHUB OakTepuil. MexaHu3Mbl JeHCTBUNA
aHTUOMOTUKOB. MeXKieTouHass KOMMYHUKalus Oakrtepuil. UyBCTBO KBOpyMma.
JlaGoparopnast pabora «CpaBHeHHME pPOCTa MHKPOOPraHHM3MOB Ha yamike 0e3 u ¢
noOasnenuss aHtTuOMOTUKOBY lccnenoBarensckas padorta «llock MHKpPOOPraHu3mMoB
o0JaaronMX aHTarOHUCTUYECKONH aKTUBHOCTBIOY.

[Ipumenenue Oaxtepuil uyenoBexkoMm. KuHeTmueckoe omnucaHue OMOCHHTE3a
OPOJAYKTOB MHUKpOOpraHusMaMu. bakTtepuu, KOTOpble MOTYT pasjaraTh IUIACTHK.
UccnenoBarenbsckas padota «BbigeneHrne MOJIOYHOKHUCIIBIX OaKTepUid, UCCIEI0BAHNE UX
AKTUBHOCTH.

Mukpoopranu3Mbl B arpoOMOTEXHONOTHU. VICKYyCCTBEHHBIE acCOLMAIlMM PACTEHUH C
Mukpoopranusmamu. MccrnenoBatenbckas pabora «Beienenue OakTepuil MOJIE3HBIX
IUJIS. pAaCTCHUI.

3. Jykapuomuueckue opzanuzmsl 6 OuOmMeEXHOI02UU (N1eCHegble 2ZpUdbl,
oposicrcu, eooopocau) (12 uacos)

[1necHeBbie rpuObI MPOIYIIEHTHI OMOJOTUYECKH AKTUBHBIX BEILIECTB.

OO0miast xapakTepuCTHKa APOAOKEH caxapoMuileToB. McTopus HMCIOIB30BaHUS
TPOXOKEH B TPAIUIIMOHHOW OMOTEXHOJOTHHU. TEeXHOJIOTHH BUHOICIHUSA U XJIeOOICUeHHS,
CIIeMAIM3UPOBAHHBIE Pachl APOdOKeH. MeTabonm3M Jpoxokei. Peakiust cnmupToBOTO
Oopoxenus. JlaboparopHas pabora «lloacdeT kieTok apoxked B kamepe [opsieBay.
JlabopatopHas pabora «OOHapykeHHE MPOIYKTOB CIIUPTOBOTO OPOKEHUS: ITUIOBOTO
CIUpTa W YIJIEKUCTIOro Traza». llomydeHwe BTOPUYHBIX METAOOIHMTOB B JPOXKKAX.
Jpoxoku Kak MpoylieHThl 0noToruB. [lomyueHue 1eneBpix OEIKOB B IPOXKIKAX.

Oco0EeHHOCTH BET€TAaTUBHOTO M TOJIOBOTO Pa3MHOKCHHS Y JIPOXKKEH, 3HAUCHUE
W3y4YEeHUsT MHUTO3a M LHUTOKHHE3a I ONTUMH3ALMU MPOLECCOB KYJIbTUBHUPOBAHHUS
JPOKKEBBIX ITAMMOB, TOHUMAHUSI IPUYUH MATOTEHHOCTHU JIPOXIKEH U rpuOOB, MOUCKA
MuieHedn QyHTHUIUAOB W pa3pabOTKM  HOBBIX JICKAPCTBEHHBIX IpENapaTosB.
JlabopatopHass pabora «HaOmiomeHne  pa3sMHOXKEHHUS — JPOAOKEBBIX  KIETOKY.
[Ipaktnueckas pabora «llomyuenue TBopora u kKedupa Ha OCHOBE MOJOYHOKHCIBIX
Oaktepuii». Ilpaktuueckass pabora «OCHOBHBIE BHJBI KBaca U UX XapaKTEPUCTUKA»
«IpoxoKM M MOJIOYHOKHUCIIbIE OaKTepuH, MPUMEHSIEMbIE I MPOW3BOJICTBA KBacay.
[IpakTtrueckass pabota «CpaBHUTEIbHBIA aHAIU3 Pa3BUTHUS APOXKKEH B a’dPOOHBIX U
aHa’poOHbIX ycnoBusx». [Ipaktuueckas padota «MeToIbl OLIEHKA CBOMCTB



xnebonekapHbIX Apoxoked. OcoOEHHOCTH TPHUMEHEHHUS! MPECCOBAHHBIX, CYIICHBIX H
WHCTAHTHBIX Apoxokei». MccmegoBarensckas pabora «BnusHue (U3NKO-XUMUYECKUX
(pakTOpOB Ha KayecTBO OMOTEXHOJIOTMYECKOM MPOAYKIUHU (KBac, kedup, cblp, xjied u
Ip.)».

Bogopociu — nepcneKTUBHBIM OOBEKT ISl MPOU3BOJACTBA O€lika U YrJIeBOJOB.
bruoTtexHomornueckue METOAbI OYHCTKH TBEPIBIX, KHIKHX OTXOIOB M Ta3000pa3HBIX
0TX0JI0B Mpou3BOACTB. CTouHbie BOABI. CXeMbl OYHCTKH. BHOMUIBTPHI, a’dpOTEHKH,
METAaHTCHKH, OKCHUTCHKH. AKTHUBHBIA WJI W BXOIAIIME B HETO MHUKPOOPTaHU3MBI.
Hcnonp3oBaHue BOAOPOCIIEH B OUMCTKE CTOYHBIX BOJ. MccnenoBaTenbekas pabora
«Bnusiaue Gpusuko-xumudeckux hpakropos Ha pocT Bogopociu (Chlorella vulgaris)y.

4. Hacneocmeennasn ungpopmayus (8 uacos)

HacnencTBeHHOCTh U M3MEHYMBOCTh — OCHOBHBIC CBOMCTBA KUBBIX OPTraHU3MOB.
N3menunBocTh. Buasl m3MmeHumBOCTh. IlpakThdeckas pabora «MoaudukanoHHas
MU3MEHUYUBOCTD (JINCThS, MTOJIKK C OJTHOTO JICPEBa)».

I'en — wMaTepuanbHBI HOCHUTENIP HACJICIACTBEHHOCTH H  HM3MCHUYHMBOCTH.
HyxnenHoBbIe KUCIOTHI. Jlokanm3amusi TeHETUYECKOro MaTepuaia B KieTke. JleneHue
kierok. Perumkanms JIHK. OcHoBHas 1orMa MOJIEKYJIApHON OHMosoruu. TpaHCKpUIIITHSI.
Tpaucnsuusa. Mytanuu. [Ipaktudeckas padota «['éH — HHCTpYKIUS 1O COOpKE KIETKU
(Ha Oucepe wim KOHCTpykTOpe)». IlpakTuueckas pabora «Mytanus Ha OyTtepOpose
(;mo0o¥t 00BEKT W3 mpeAblaylield paboThl, e M3MEHEHHWE WHCTPYKIHMH IMPUBEIET K
M3MEHEHHIO BHEIITHETO BHU/Ia OOHEKTA)».

5. Bupyconozus. (6 uacos)

[TonoxeHne BUPYCOB B CUCTEME OpraHndeckoro Mupa. CTpyKTypa U XUMUYECKUM
coctaB BuUpycoB. Kriaccudukanms BupycoB. Penponykmus BupycoB. IIpocmotp
JOKYMEHTAJIbHOTO (hrjibMa 0 BUpYycax.

Bupycs - Bo30yautenu nHpeximoHHbsix 6one3neit. OnkoBupychl. bakrepuodaru:
CTpoeHHue, CBOHWCTBa, mpumMmeHneHwe. [Ipaktuyeckas pabota. «MeTon pas3BeICHHIN
[Ipaktuueckas pabora. « TutpoBanue OakTepuodarony.

buonorndeckre MeToas1 00pHOBI C BUPYCAMH.

6. I'ennas unsncenepus u ouomexnonozuu. (8 uacos)

OcHoBBI TeHHOUN WHXeHepun. Bekropa. Crnernuduueckne GpepMeHTH OaKTepuid.
[Ipaktuueckas pabota «IHIOHYKIEA3bl PECTPUKIUU (pabdoTa ¢ HYKICOTUIHBIMU
MOCJIeI0BATEILHOCTSIMU Ha OyMare)y.

buorexHonoruu npoaykuuu O0ENKOB B OaKTEpUATbHBIX KyJIbTypax. JlocTikeHus
T€HHON MHXEHEPUU U OUOTEXHOJIOTHUHU.

CRISPR/Cas — cucreMa aJanTUBHOTO WMMYHHTETa OaKTepuid W apxeu.



[TpakTrueckas padora «I ennbie HokHHIBI - CRISPR/Cas (MoaenupoBanue Ha Oymare)y

I'MO. Metons! nonyuenust ' MO. Urpa-guckyccus «Beivrpaii rpanTt Ha CO31aHUE
I'MO».

7. Buomexnonozuu 6 scusomnosoocmee (8 uacos)

JlomecTHKaIUsl OCHOBHBIC JIOMAIITHUE JKHBOTHBIE; COBPEMEHHBIC SKCIICPUMEHTAX
M0 JTOMECTHKAIIUN )KUBOTHBIX (JIUCHIIA, HOPKA M JIP. — SKCIICPUMEHTHI HAYYHOU IITKOJIBI
akamemuka benseBa). Jluckyccus «Jlomectukammsi, Bce JIM pacTeHUS W IKUBOTHBIC,
KOTOpBIC JKUBYT PSJIOM C YEIOBEKOM WM OJIOMAalTHUBAIOTCA? MOXHO JM CUHTATh
TapakaHa 0JIOMAalTHEHHBIM KUBOTHBIM 7).

CoBpeMeHHBIC METOJBI B JKMBOTHOBOJICTBE: TpaHCIUIAHTAIUS SMOPHOHOB,
XHMEpHBIE  JKMBOTHBIE, KJIOHHMpoBaHWe. [IpakTtuyeckas pabora «Meroauka
KJIOHUPOBaHUs (MOJIETUPOBaHUE Ha Oymare).

OcHOBHBIC OOJIE3HH KUBOTHBIX M POJIb TATOTEHHBIX MHKPOOPTaHU3MOB U
Napa3uTOB B Pa3BUTHH 3a00JICBAHHUH JTOMAIIHUX )XHBOTHBIX U OCHOBHBIX Mepax 00phObI
C HEMH; POJIb TIOJIC3HBIX MUKPOCUMOHMOHTOB B OPTaHM3ME KMBOTHBIX. [10JI0XKUTEIIBHOE
¥ M000YHOE (OTPUIIATEILHOE) BO3ICHCTBMY aHTHOMOTHUKOB Ha OPTaHU3M B XOJIC JICUCHHS
KMBOTHBIX; IIEIM WM 3aJa4ll BETEpPHHAPUHU. BHOTEXHOJIIOTHS KOPMOBBIX NpernapaToB.
[MpakTrdeckas paborta «CocTaBlieHHe pallMOHa MUTAHUS KUBOTHOTO, PacdeT pacxoJ0B
Ha conepkaHue». HccrmenoBarensckas pabora «OleHka KadecTBa MOJIOYHOMN
TPOTYKIIAN.

8. Buomexnonozuu ¢ pacmenuesoocmee (10 uacos)

OcHoBHBIE MeTONBI cenekuuu. [ ubpunusamnus. Popmbl oTO0pa. OCHOBHBIC
HATIPABJICHUS CEJICKIUH: YIYUIICHUE YPOXKAWHOCTH, YCTOMYMBOCTH K OMOTUYECKUM U
abuotndeckuM (pakropam. IlpakTuueckas padora «BripamuBaem ropox. Kak nposectu
CKPEILIMBAHUE Y TOPOXaA».

OCHOBHBIC TOJXOJBI CENEKIMH W OHOTEXHOJOTUU KYJIbTYPHBIX pAaCTEHUH,
['ubpuanzanus, otnaneHHass TUOpPUAM3AIMSA, WCKYCCTBEHHBIH OTOOp, TETEepO3uC,
TpaHcpopMalus, MyTareHe3, T€HETHUECKOe peaakTupoBanue). Mcropus cenekmuu B
Poccun n mupe, uctopus pa3BUTHSL BAXKHEUIIMX COPTOB KYJIbTYPHBIX PACTCHUM.

Kax uenoBex MoxxeT MOAUPUIIUPOBATH pacTeHusi? [ eHHAsT MHKEHEPHs PACTCHHM:
Urto Takoe reHeTMYecKas WHXKEHEpUs pPacTeHUuM. TpaHCreHHble pacTeHHs. MeTonbl
nosrydaenus. OOpa3zoBaHue OMmyXxoJiel y pacTeHuil. ArpoOakTepuanbHas TpaHchOopMaIusi:
Ti-mna3zmuasl. I'ensr T-J1HK. MonekyIspHO-T€HETUYECKHUE MEXAHU3MBI
tpancopmanmu. ['eHetndeckoe peaaktupoBaHue. CoBpeMEHHbIE MOAXOAB U
JTOCTH>KEHUSI TEHETUYECKOTO pellakTupoBaHus pacteHuil. [Ipaktudeckas padbora
«["eHOMHBIC HOXKHUITBI (MOIeTUpOBaHue padboThl cucteMbl CRISP-Cas).

Ecte nmu xu3Hp B mnpoOupke? DBHUOTEXHOJIOrUS KYJIbTYPHBIX PACTEHUH.



UccnenoBarensckast pabota «BelpamuBanue pacTeHUid B OpoOupke (MOXKHO
BOCIIOJIB30BAaThCSl pE3yJIbTaTaMU MPEAbIAYIIUX 3SKCHEPUMEHTOB 10 COCTABICHUIO
MUTATEIbHBIX PACTBOPOB JJIsl PACTEHUI ).

Moayab «MoJiekyJIsipHbIe OCHOBBI (PM3HO0JI0TMH U papmMakoJorun» 9 kiacc
(68 uacoB)

1. @uszuonozuueckas xumus. (20 uacos)

Beenenue. buorennsie anementsl: opranorensl: O, C, N, H. AktuBHbie QopMbl
KHCJIOPOJIa, UX MOJYYeHUE, HEUTpATU3aLIUSL.

MakpodsJeMeHThI: MPOIEHT COJACPKaHHUS B OpraHu3Me, BHITIONHSAEMast (yHKIIUS,
cojepkanue B mnpoaykrtax nurtanus. Ca2+ - cBA3bIBalOIIME OCJIKH, JIETIOHUPOBAHUE
KQJIbIUSA, PETYJALUS YPOBHS KaJbI[Ms B OpraHU3Me: TOPMOHBI MoueKk. Mg — cTpoeHue
xJIopoduiIIa, €ro aKTUBAIMS COJIHEUHOU dHEPTHUEH.

MUKpPOSJIEMEHTBI: B KaKMX MOJEKYJaxX COJIepXKATCs, BBITIOITHsAEMas (YHKIIHS,
colepkaHue B MPOAYKTaxX nuTaHus. [locnencTBus nepeao3upoOBKU MUKPOIIEMEHTAMMU.
Fe — ycBauBaeMble THUIIBI COCIWHEHHH Kene3a. [ eMompoTenHbI, TeMOIMAaHUH,
muToxpoMbl. CU — ycBOEHHWE M TpPaHCIOPT Meau. benku, comepxaiiue Meab.
[TaTonornueckue cuaapombl Menke u BuiibcoHa, cBI3aHHBIE ¢ META0OIM3MOM MEJIH.

Tokcuunble s1memeHTHl llepuoguueckoil cucTEMBbl a1 opraHu3Ma. BimsHue
HEJOCTaTKa MaKpO U MUKPORJIEMEHTOB Ha KUBbIE OPTraHU3MBI.

UccnenoBarensckast  pabora  «KonmuyecTBeHHassh  OLIGHKAa  COJIEpP>KaHUS
MUKPO3JIEMEHTOB WJIM BATAMUHOB B TUIIEBBIX MPOIYKTAX)

XKupsi. 3a0oeBaHus YeIOBEKa, CBA3aHHBIC C HAPYUICHUSIMU KUPOBOTO OOMEHA.
JlncnunuaeMun.

VYrneBoasl. 3aboyeBaHUsl YENOBEKa, CBSI3AHHBIE C HAPYIICHUSIMHU YTJIEBOJIHOTO
obmena. CaxapHbIii qualder.

benku. Ctpoenue. 3aboneBanus 4eI0BEKa, CBA3aHHBIC C HAPYIICHUSIMH OEIKOBOTO
oomena. Oynkiun 6enkoB. Depmentsl. MexanusMm aeictBusi. Kinaccol hepMeHTaTUBHBIX
peakmuii. Kodepmentol. Ilpaktudeckoe 3aHsaTthe «KadecTBEHHBIC peakIMu Ha
opraHuyeckue Moyekyael». IlpakTuueckoe 3aHatne «JleHaTypauuss O€NIKOB)»
[IpakTnueckoe 3ansaTue «3yyeHrne akTUBHOCTH aMUIIa3bD».

Butamunsbl xupopacTBopuMbIE, BojgopacTBopuMble. [IpeBpanieHrne BUTaMUHOB B
akTUBHBIEC (HOPMBI KOPEPMEHTOB. ABUTAMUHO3BI.

OCHOBHBIC THIIBI META0OIUYECKUX peakiuii. brosHepreTndeckue MpPOIECcCHI.
I'mukonuz. [ukn Kpebca. Lens nmepeHoca 351eKTpoHOB. OKHUCICHUE KUPHBIX KHCIOT.
Karabanmu3sm amunHokucnoT. [mrokoHeoreHes. CuHTE3 yrieBOAOB, OEIKOB, >XHUPOB.
Metabonutudyeckue 3aboneBaHusa. IIpaktuyeckoe 3ansTne «PelmieHue 3amad  Ha
SHEPreTUYECKUM 0OMEH.

Knerka. [Tonsitue MemOpanbl. @yHknu MeMOpaH. Bujsl TpaHcnopTa B KJIETKY.



MeMOpanHble OpraHoufipl. 3a0o0JieBaHMsI CBSA3aHHbIE C HapyLIEHHUEM pPabOThI
MeMOpaHHBIX OpraHeil, OOJIe3HH HAKOIUIEHHWsS. THUMbl KOHTAaKTOB MEXAY KIETKaMHu.
3HauYeHUE MEKKJIETOYHOM KOMMYHHUKAIMU IS 37A0pOBbs opraHusma. lIpakTuueckoe
3ansTHe «/lnanus (kiaeTouka Tpayoe)».

SAnpo. VYpoBHM  yIAKOBKM  XpOMAaTuHa. XpPOMOCOMHBIE  TEPPUTOPUHU.
HemeMOpaHnHbie OpraHou/bl.

2. Monexkyaapuas ouonozus. (20 uacos)

OCHOBHBIE BEXU Pa3BUTUS MOJIEKYJISIPHON OMOJIOTHUH.

Hyxkneunosie kuciaotsl. OCHOBHBIC IPUHIIMIEI cTpoeHus. [IpakTuyeckas padora
«Boienenne JIHK w3 OGananay». Ilpaktuueckas pabora «Moxens JIHK-opurammy.
[Ipaktuueckass pabora «Omnpenenenue kadectBa mnpenaparoB JHK ¢ mnomoibio
criekTpodoToMeTpuny (IPU HATUYUHU 000PYI0BAHUS).

Martpuunbie cMHTE3bI. Pernmukanusi — OCHOBa KJIETOYHOro jaesneHud. [IpuHIiumnbl
permukanuu. [Ipaktuueckas pabora «PerukaTiBHAs MaliuHa (UTpa-IeMOHCTPAIINS)».
[TpakTtrueckas padora «I1LP (Momens ammudukamnus Ha Oymare)y.

Myrauuu. Yro BbI3bIBacT n3MeHeHus B ctpoenuu JJHK. [IpuHumnel penapauum.

Tpanckpunuus. [IpakTuueckas padora «Cuia mpoMoTOpay.

I'enetnueckuit kox. Ilpaktuueckas pabota «PemieHue 3amad Ha T€HETHUYECKHUH
koa» Tpancnsauus. [lpakTudeckas padora « DoagMHT OEIKOBY.

Opranuzanus reHoma BUPYCOB I[IpOTHBOBUpPYCHBIE CPEACTBA, MEXaHHU3MBI HX
JIEHCTBUA.

Opranuzanus reHoma OaxTepuit AHTHOaKTEpUATBHBIC Ipenaparsl.

UccnenoBarenbckas padora «PacnpocTpanenne aHTHOMOTUKOPE3UCTEHTHBIX OaKTEPHii»

Opranuzanus reHoma sykapuoT I['eHoMHoe penaktupoBaHue. IIpakthueckas

pabota «Pabota B COBpeMEHHBIX I'¢HETHUYCCKUX 0a3ax maHHbBIX. [IpoBemenue In silico
aHaJIN3a [OCJIEJ0BATEIBHOCTEN TEHOBY.

3. @apmaxonozusn (28 uacos)

[lonsitue o nexapctBax. IIpUHIUIIBI MOAX0AAa K MOUCKY HOBBIX JEKAPCTBEHHBIX
cpenctB. CKkpuHUHT U ero MeTonbl. MccnenoBarenbckas padoTa «IKCIEPUMEHTHI 1O
ONpeIeICHUIO0 TOKCUYHOCTH BEIIECTB HAa apTEMUIAUSIX).

ITytu BBenenus JIC. dapMakoKMHETHKA JIEKAPCTBEHHBIX BelIeCTB. BcackiBaHue
(abcopbuus) nexkapctB. OCHOBHBIE MEXaHHU3MBI BCAChIBAaHUS. TPAHCIOPT JIEKAPCTBEHHBIX
BemecTB. ['enpl u Oenku nepBoit ¢ha3wl Onotpanchopmaruu. [IyTu BeIBEACHUS JTEKapCTB
W3 Opranu3aMa. OKCkpenuss u dsauMuHanuus. [eHbl u  Oenku BTOpoil  (asbl
ouorpancpopmaruu. dPapmakonuHamuka. ['maBHoe U 1MOOOYHOE, PE3OPOTUBHOE U
MECTHOE, MPSIMOe, HENPsIMOE U pedIEKTOPHOE ACHCTBUE.

Bunael B3anmoperictBus sekapcTtB. CHHEPTU3M M aHTAarOHU3M IPH COBMECTHOM



JENCTBHUM JIEKAPCTBEHHBIX BEUIECTB, UX PA3HOBUIHOCTH.

TpancMeMOpaHHBIM cUrHANMMHT. THUIBI KIETOYHBIX peuentopoB. MeMOpaHHbIE:
MOHHBIE KaHaJbl, KATAJJUTUYECKUE U COMpsbKeHHble ¢ (G-OelkamMu; BHYTPUKIETOUYHbIE:
LUATOIUIA3MATHYECKHE U IepHBbIE. MeXaHU3MBbI JTUTaHA-PELENTOPHOTO B3aUMOJEHCTBUSI.
CenekTUBHOCTh (M30MPATENBHOCTh) JEUCTBUS, CBS3b «XMMHUYECKasl CTPYKTypa —
(dapmakonoruueckasi akTHBHOCTb BEIIECTBY.

DapMaKOIOTUYECKOW MOAYJIALMUA CUHAIITUYECKOW XOJMHEPIUYECKOW Meperayu.
MounekynsipHblii  MEXaHU3M JeWcTBUS U (apMakoJoruyeckue cBoiictBa M-
XOJIUHOOJIOKATOPOB, raHrauo0J0KaTOPOB " Kypapenoao0HbIX CPEACTB.
@apmakoJOoruyecKass  peryjsiliiss  aKTUBHOCTH  aJIpEHEPrH4ecKOro  CHHarca.
AJpEeHOMUMETHKH, apeHOOIOKATOPBI, cUMIATONUTUKU. [IpakTuyeckas padbota
«BnusiHre aapeHannHa Ha cepAeyuHble COKpalleH s (TPorpaMMHOE 00eCTIeUeHUE)».

MonekynsipHas (apMakojIOrusi aHTUAIEPrUYEeCKUX CpeAcTB. | 'McTaMHUHOBBIE
pELEnTOPhl: TUIBI, MOJIEKYJsipHass opraHu3aius. CraOunuzatopbl MeMOpaH TYYHBIX
KJIETOK: MOJIEKYJSPHBIA MEXaHU3M JEWCTBHS, OCOOCHHOCTH KIMHMYECKOTO MPUMEHEHHUS,
TOYKH MPUIIOKEHHUS IEUCTBUSI HHTUOUTOPOB JTUMUAHBIX MEIUATOPOB.

MexaHu3M [€UCTBUS M NMPUMEHEHUE NPENapaToB, CTUMYIUPYIOUIUX MPOIECCHI
UMMyHUTeTa. @DapMaKoJIOrH4ecKass XapaKTEpUCTUKA HWHTEPJICUKWHOB: IOJIyYEHHUE,
MEXaHM3M JIeUCTBUs, puMeHeHue. OCHOBBI MaTO(U3HOIOTHU OCTPO(Pa30BOr0 OTBETA,
Meauanys BocrajgeHus. MoneKkyIsspHbIA MEXaHU3M IIPOTUBOBOCIIAIUTEIILHOIO IEUCTBUSA
[JIIOKOKOPTUKOCTEPOUJIOB,  HECTEPOUIHBIX  IPOTUBOBOCHAJIMUTEIBHBIX  CPEICTB.
[Ipaktuueckas pabora « ' UcTONOrHYECKUE MpenapaTbl UIMMYHHOU CHCTEMBI».

[lonsTe 0 Hapko3€ M HApPKO3HBIX Ipenaparax. KileTOUHbIA U HEPBHBIM HAPKO3.
dapMaKoJIOruuecKasi XapaKTEPUCTHKA OTACJIBbHBIX TPYII HAPKO3HBIX CPEJICTB.
[TocnemoBaTenbHOCTD ACHCTBUS Ha LIEHTPAIbHYIO cucTeMy. I[IpakTuueckas paboTa
«I'UCTONOTNYECKHE MTPENapaThl HEPBHOW CUCTEMBI».

Ouznonorndeckuii coH; ¢aszpl cHa. Buasl Hapymenuir cHa [lonstue o
MEJMKaMEHTO3HOM CHE U CHOTBOPHBIX IpernapaTax (TMIMHOTUKAX).

MoutekynsipHble acnekTsl Houuuenuuu. OnuaTHele pPEelenTopbl, MUX THUIIBL.
OHkedanuHbl 1 3HIOP(PUHBI - SHIOTEHHBIE JIUTAH bl OIIMATHBIX PELIEITOPOB.

AHTUTICUXOTUYECKOE JEHCTBUE, BIUSHUE Ha (YHKIUIO DSKCTPAMpPaMUTHON
CHUCTEMBbI, YMOLIMOHANBHYIO c(depy, PBOTHBIN LIEHTpP, apTepuaibHOE IABJICHHE, LIEHTP
TEPMOPETYIALNNA. MOJEKYIIIpHbIE MEXaHU3MBI JECHCTBUSI HEUPOJIENTUKOB, BIUSHHAE Ha
no(aMHHOBBIE, CEPOTOHUHOBBIE, AJJPEHO- U TUCTAMUHOBBIE PEIIENTOPHI, UX JAeHCTBHE Ha
KJIETOYHblE MeMOpaHbl, Ha JCHNOHMPOBAHUE TKAHEBBIX MOHOAMHHOB. lloTeHnman-
3aBUCUMbIE HATPHEBBIE KaHAJbI KAaK MUILIEHH JE€HCTBUS MECTHBIX aHECTETHUKOB. CIIOCOOBI
MHIMOMPOBAHUS MOTEHIUAI-3aBUCUMbIX HATPUEBBIX KAHAJIOB MECTHBIMU aHECTETUKAMM.
IIpaktuueckas pabGora «Kapra »skcmpeccun J0(aMHUHOBBIX M CEPOTOHMHOBBIX
pelenTopoB B Mo3re Mbliei». MccaenoBatensckas padota «I[loBeaeHueckrue TecThl Ha



peiokax Danio rario. Csemno-temHas kamepay». MccinemnoBarenbckas —pabota
«IToBenenueckue TecThl Ha ppiokax Danio rario. OTkpeiToe none». MccnegoBaTenbekas
pabora «IloBeneHueckue TecTol Ha priOkax Danio rario. CtaiftHOE MOBEICHUEY.

Monyab «MosekyasipHble 0OCHOBBI cesteknum» 9 kiaace (68 uaca)
1. Monekyaapuas ouonozus. (20 uacos)

OCHOBHbBIE BEXU Pa3BUTHUSI MOJIEKYJISIPHON OMOJIOTHUH.

Hyxkneunosie kuciaotsl. OCHOBHBIE IPUHIIMIEI cTpoeHus. [IpakTuyeckas padora
«Boiienenne JIHK w3 Ganana». Ilpaktuueckas pabora «Moxens JIHK-opurammy.
[Ipaktuueckass pabora «Omnpenenenue kadectBa mnpenaparoB JHK ¢ nomoibio
criekTpodoToMeTpuny (IpU HATUYUHU 000PYIOBAHUS).

Martpuunbie cuHTE3bl. Pennukanus — OCHOBa KJIETOYHOTO JesieHus. [IpuHImMmbI
pertukanuu. [Ipaktuueckas pabora «PerukaTiBHas MallHa (UTpa-IeMOHCTPALINS)».
[TpakTtuueckas padora «I1LP (Moxens ammiudukamnus Ha Oymare)y.

Myrauuu. Yto BbI3bIBacT n3mMenenus B ctpoennu JHK. [IpuHuunnel penapanum.

Tpanckpunuus. [lpakTudeckas padbora «Cuia mpoMoTOpay.

I'enetnueckmii kon. IlpakTuyeckas paborta «Pemienune 3amad Ha TEHETUYECKHI
koa» Tpancnsauus. [lpakTudeckas padora « DoagMHT OEIKOBY.

Opranuzanus reHoma BUPYCOB I[IpOoTMBOBUpPYCHBIE CpPEICTBA, MEXAHU3MBI HX
JIEHCTBUA.

Opranuzanus reHoMa OaxTepuit AHTHOaKTEpUATbHBIC IIperaparsl.
UccnenoBarensckas padota «PacnpocTpanenre aHTHOMOTHUKOPE3UCTEHTHBIX OaKTEPHii»
Opranuzanus reHoma 3ykapuoT ['eHomHoe penaktupoBanue. [Ipakrtuueckas padbora
«Pabota B COBpeMEHHBIX I'eHeTHYECKUX Oa3zax naHHbIX. [IpoBenenue In silico anamuza
IIOCJIEIOBATEIILHOCTEU T€HOBY.

2. Monexynapusie ocnoswl 2enemuxu (20 uacos)

[Ipenmer renernku. Kpartkag ucTOpus  pa3BUTUA  OPEACTABICHUS O
HACJIEICTBEHHOCTH.

OT reHa K IpU3HaKy: KaK packpacutb kota. Uto Takoe npusHak? IlyTe OT rena o
npusHaka. Myranun. Asuienu. ['eTepo3urorsl W rOMO3UTOTHL. JIOMHWHAHTHBIE U
peueccuBHble autenud. PomeBas wurpa  «Aimenn». HccienoBaTenbCKAW — MPOEKT
MyTareHHbie (HaKTOPHI.

I'ensl cTposT opranusM. BrirodeHwe u BBIKIIOUYEHHE OONBIIOT0 Habopa TeHOB.
Kak kneTku moHUMaroT, Kakue TeHbl JOJIKHBI paboTaTh. PoneBas urpa «Cyab0a KIETKn».
I'enbi-nepexntouarenu. [Ipaktuueckoe 3amanne « AIITOPUTMBI TSI KIIETOKY.

JluckpeTHOe HacieI0BaHWE NPU3HAKOB. 3aKOHbI MEHIeNs: OJWH Te€H - OJWH
npu3zHak. CxeMa cKpelrBaHUs. 3aKOH €IUHO00pa3usi THOPUIOB MEPBOrO MOKOJCHUS.
[IpakTrueckoe 3ananne «EnuHOOOpa3ue MmepBOro MOKOJEHUS». 3aKOH paclICIICHUs



IIPU3HAKa BO BTOPOM IoKoJeHnH. [IpakTdeckoe 3ananue «Pacuienienue BO BTOPOM
nokoneHumn». MccnenoBaTenbCKuil MPOeKT «3akoHbl ['. MeHaens B 9KCIEpUMEHTE.

3akoHbl MeHiens: HeCKOJIbKO T€HOB - HECKOJBKO MPU3HAKOB. J{urudpuaHoe
ckpemuBanue. HesaBucumoe pacxoxaeHue XxpomocoM. IIpaktnueckoe 3amaHue
«Pemerka Ilennera». CuersieHHOE Hacle10BaHUE.

B3anmopelictBue reHoB. AluiesibHOE W HeasuienbHoe. [IpakThueckoe 3aHsiTHE
«B3auMopeicTBYs reHOB (MOIETIMPOBAHUE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KIETKY )»

Onpenenenue noina. [lonoBeie Xxpomocombl. CaMiibl 1 caMKu. Biusiaue ¢pakTopos
OKpy)Karoumen cpeapl. XpOMOCOMHOE ompeneneHne mnoja. llooBble XpOMOCOMBI.
[Ipaktnueckoe 3amanue «HacnegoBanue, cuersieHHoe ¢ nojom». [Ipobiema
JOTIOJIHUTENBHON X-XPOMOCOMBI Y KEHUIUH. TPEXIIBETHBIE KOLLIKHU.

3. Monexynapuvie ocnosuvt cenexuyuu (28 uacos)

I'enbl B monynsinusix: Benukoe paBHoBecue. [lonmymnsiuus. YacToThl BCTpeUaeMOCTH
npu3HaKa u ayuiens. YpaBHenue Xapau-BaitnOepra. [Ipaktuueckoe 3aganue «HacToTs
ajuieNield, TeHOTUNOB W  (eHoTumnoBy». McciaegoBaTenbCKU  TMPOEGKT  «AHaIU3
F€HETUYECKOW CTPYKTYpPhI OMYJISILIMK (Ha OCHOBE 3aKOHa Xapau-BaiiHbepra)y.

[Momynsuuu MEHSIOTCA: YMCIEHHOCTh, MUTPALMSl U BBIOOp cymnpyra. DakTophl,
KOTOpBI€ BBIBOJIST TMOMYJSIMI0O W3 paBHOBecus Xapau-BainOepra. YuciaeHHOCTb
nomynsinuu. PoneBass wurpa «3ddext ocHoBatens». Ponesas wurpa «Oddekr
OyTBUIOUHOTO TopiblmKay. [peiid renoB. Myramuu. HeciywaliHoe ckpelnivBaHue.
Mzomsamus.

[Tonymsiiun ~ MEHSIIOTCS:  ©€CTeCTBEHHBIM — oTOOp.  MexaHusm  JeHCTBHS
ecTecTBeHHOTo oTOopa. JIBrmxkymuii oroop. PoneBas urpa «EcTecTBeHHBIN 0TOOPY.

MonaudukanronHas U3MEHYUBOCTb. Cratuctuueckue OCOOEHHOCTH
Moau(pUKAITMOHHON M3MEHYnBOCTU. VccienoBatenbckue paboTel «MoaudukanrmonHas
W3MEHYMBOCTb PACTEHUH B IIPEJIEIaxX BAIIErO0 MECTA )KUTEIbCTBAY.

HacnenoBanne KONMMYECTBEHHBIX NPU3HAKOB. KOJIMYECTBEHHBIE MPHU3HAKH.
CpenoBast u3MeHYMBOCTH Mpu3Haka. KoaddunueHnt Hacnenyemoctu npuzHaka. OTBET Ha
ot6op. Ilouck reHOB KOJIMYECTBEHHBIX MPU3HAKOB. OTHOHYKICOTHIHBIE BapUAHTHI
reHoB. JJHK-uun. [TostHOreHOMHBIN aHan3 acCOLMaIM.

«Owmbl» Hag reHoMoM. [loctreHomuast spa. OOpartHasi reHeTuka. «OMUKCHBIE
uccienoBanus. [Iporeom, merabonom. [IpakTuyeckoe 3amanne « ATpOHOMBD».

JlomecTuKkaiusi ¥ UEHTPhl T€HETUYECKOro pasHooOpasus. Iloucku pacreHuii c
«XOPOILIUMM» TpU3HAKAMU JUIsl 4YesioBeKa. LIeHTphl TeHEeTHMYeCKOro pa3HooOpa3usl.
Huxonait MBanoBuu BaBuiioB. Cenekuus. KomOuHanmonHass u TUOpUIHAS CEICKITHUS.
I'erepo3uc. Ilpaktuueckoe 3aganue «l OMOJIOTMYECKHE PAABl  HACIEICTBECHHOU
W3MEHUYHUBOCTH.

CoxpaHuTh U U3Y4YUTh I'€HbI, YTOOBI MEHATh Oynymiee. Kak mpaBUiibHO XpaHUTh



redbl. Komekuuu  TreHeTMueckux pecypcoB  pacteHuil. [lpaktukym — w/mnum
UCCIIEIOBATEIILCKUI MPOSKT «MeTolbl KyJbTUBHPOBAaHUS IN VItr0 IUisi cOXpaHEHHUs
TEHETUYECKUX PECYPCOB PACTEHUN U JJIs1 YCKOPEHHOM CEIEKLUN.

I'enetnueckue wLEeHTpH B Hamied crpa”e. [Ae 3aHMUMAlOTCA TEHETUKOW U
TEHOMMKOM U1 HY’K]I CEJILCKOTO XO3s1CTBaA.



IIJTAHUPYEMBIE PE3YJIBTATDBI
OCBOEHUSA KYPCA BHEYPOYHOH JEATEJBHOCTH

3aHsATHUS B paMKax MPOrpaMMbl HampaBieHbl HAa OOECMEYEHUE JOCTUKCHUS
IIKOJbHUKAMHU  CIEAYIOIIMX  JIMYHOCTHBIX, METANpPEIMETHBIX M  MHPEAMETHBIX
o0pa3oBaTeIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE Pe3yJIbTaThl:

B cgpepe epaswccoanckoeco eocnumanusii TOTOBHOCTb K KOHCTPYKTMBHOMU
COBMECTHOM JIESITEIbHOCTH IIPU BBIMOJHEHUU UCCIEAOBAHUI U MPOEKTOB, CTPEMIJICHUE K
B3aMMONIOHUMAHUIO U B3aUMOTIOMOIIIH.

B cghepe nampuomuueckoeo 6ocnumanus: OTHOLIEHHE K OMOJIOTMH KaK K BaXKHOU
COCTaBJISIIOIIEH KYJbTYpPbl, TOPAOCTh 3a BKJIaJ POCCUHUCKUX U COBETCKHUX YYEHBIX B
pa3BUTHE MUPOBOW OMOJIOTHYECKON HAYKH.

B cgepe Oyxoeno-upascmeennozco 6ocnumanus: TOTOBHOCTH OIICHUBATH
MOBEICHUE U TMOCTYNKU C TMO3UIHUM HPABCTBEHHBIX HOPM M HOPM SKOJIOTHUYECKOU
KyJbTYpbl; TOHUMAaHWE 3HAYMMOCTH HPABCTBEHHOI'O ACTIEKTa JIEATEIbHOCTH YEJIOBEKA B
MEJIUIIMHE U OMOJIOTHH.

B cgepe scmemuueckoco eocnumawnus: TIOHUMaHuW€ pOJU OHOJOTUU B
(bopMUPOBaHUY ICTETUUECKON KYIbTYpPhI JTUYHOCTH.

B cgepe uzuueckoco eocnumanus, Gopmuposanus Kyibmypbl 300p0o6bsi U
IMOYUOHAILHO20 O1A20NO0NY4UA; OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBBIO U
yCTaHOBKA Ha 3I0POBBIN 00pa3 U3HU (30POBOE MUTAHUE, COOTIOJIEHUE TUTUEHUYECKUX
IPaBWJI U HOPM, COAJIAaHCUPOBAHHBIN PEKUM 3aHATUN U OTHBIXA, PETyIsipHast pusndeckas
aKTUBHOCTh); OCO3HAHUE TIOCTEACTBUIN U HETIPUSATUE BPEIHBIX ITPUBBIUEK (YIOTpeOieHne
QJIKOTOJIs, HAapKOTHUKOB, KypeHHe) W UHBIX ¢GopM Bpena misi (HU3UYECKOTO H
NICUXMYECKOTO 37I0POBbsl; COOJIIOICHUE TPaBMWJI O€30MacHOCTH, B TOM YHKCJIE HaBBIKU
0e30macHoOro MOBEJCHUSI B MPUPOJAHON cpefie; chOPMUPOBAHHOCTh HaBbIKa pehICKCHUH,
yIpaBJIeHHE COOCTBEHHBIM YMOIIMOHATIBLHBIM COCTOSTHUEM.

B cghepe mpyooeoeo socnumanus: akTUBHOE ydacTUE B PEIICHUU MPAKTUUYECKUX
3amay (B paMKax CEMbH, IIKOJbI, TOPOJa, Kpas) OHWOJOTHYECKOW M IKOJIOTHYECKOM
HAIPaBJICHHOCTH, WHTEPEC K MPAKTHUYECKOMY HU3Y4YEHHIO Mpodeccuii, CBSI3aHHBIX C
OMOJIOTHEH.

B cgepe sKxonocuueckoco socnumawnus:  OpUEHTAIMS HA  TPUMEHEHUE
OMONOrMYECKUX 3HAHUU TP PELICHUU 3a/lad B 00JACTU OKPYXKAroUEH Cpelbl; 0OCO3HAHUE
HKOJIOTHYECKUX TPOOJIEM U MyTeH MX PEIICHHS; TOTOBHOCTh K YYaCTHIO B MPAKTHIECKOM
NEATENBHOCTH 3KOJIOTUYECKOW HAITPABJICHHOCTH.

B cpepe nomumanus yemnocmu HayuHo20 nNO3HAHUA: OPUEHTALMS Ha
COBPEMEHHYIO CHUCTEMY HAy4YHbIX MPEICTABICHUH 00 OCHOBHBIX OHOJIOTUYECKUX
3aKOHOMEPHOCTSX, B3AUMOCBS35IX YEJIOBEKA C MPUPOJHOM M COLHUAIBHOM CpPENOu;



MOHUMAaHUE PO OUOJOTMYECKON HAYKH B (DOPMHPOBAHUU HAYYHOI'O MHUPOBO33PEHUS;
pa3BUTHE HAYYHOM J0O03HATEIBbHOCTH, MHTEpEeca K OMOJOTMYECKON HayKe, HaBBIKOB
UCCIIE0BATEIbCKON NEATEIBbHOCTH.

B cgepe adanmayuu x usmensiowumcsa ycioeuam coyuanbHou u npupooHou
cpeobl: aJeKBaTHas OLICHKA M3MEHSIOMMUXCA YCJIOBUH; MPUHATHE  pPELIEHUs
(MHIMBHYalTbHOE, B TPYIIE) B HM3MEHSIOMIMXCA YCIOBUSAX HAa OCHOBAHMM aHAJIU3a
Ouonornyeckoil nHGoOpManuy; IJIAHUPOBaHUE  JEHUCTBUH B HOBOW  CHUTyalUH
Ha OCHOBAHMH 3HAHUH OMOJOTUYECKUX 3aKOHOMEPHOCTEM.

MertanpeaMeTHbIe pe3yJIbTaThI:

B cpepe osnadenus ynusepcanvubimu yueOHbLMU NO3HABAMETLHBIMU OeUCMBUIMU
ba3oBble Jornyeckue AeHCTBUSA:
® BBIABIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKA OHMOJOTHYCCKUX
00BEKTOB (SIBJICHUI);

® YCTAaHABJIMBATH CYIIECTBEHHBIH TPHU3HAK KJIACCU(UKAIIUK OHOJOTUUECKUX
00OBEKTOB (SIBICHHM, MPOIECCOB), OCHOBAaHHS Il OOOOIIEHUS W CpaBHEHUS,
KPUTEPUU MPOBOIUMOTO aHAIIN3A;

e C yuéTOM NPENIOKEHHON OMOJOTUUYECKOMN 3a7a4Ml BBISBIISATH 3aKOHOMEPHOCTH H
MPOTUBOPEUUsI B paccMaTpuBaeMbIXx (akrax M HAOMIOACHUAX; TpeajaraTh
KPUTEPHUH JIJIs1 BBIABJICHUS 3aKOHOMEPHOCTEN U MMPOTUBOPEHUHIA;

® BBIABIATH JeUIUTEl HWHPOPMAIIMU, IJAHHBIX, HEOOXOIMMBIX JJISI PpEUICHUS
MIOCTaBJICHHOM 3a/1a4H;

® BBIIBISATH IPUYUHHO-CJIEJCTBEHHBIE CBS3M TIPU HW3YUYEHUHM OHMOJOTHMUYECKUX
SIBJICHUH M TPOIIECCOB; JIeJIaTh BBIBOJBI C HCIIOJIB30BAHHEM JICAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKITIOUEHUN 110 aHAJIOTUH, (OPMYITHUPOBATh
TUIIOTE3bI O B3aUMOCBS3X;

® CaMOCTOSATEIIPHO BBIOMPATH CIIOCOO pElIeHUs Y4eOHOM OMOJIOrMYECKON 3a1adu
(cpaBHUBATh HECKOJIBKO BapHAHTOB PEIICHUs, BRIOMpaATh HAaMOOJIee MOIXO AN
C YU4E€TOM CaMOCTOSATENIBHO BbIJIEIEHHBIX KPUTEPUEB).

bazoBble UCCIIEIOBATENBCKHE JICHCTBUS :

® JCIIOJIB30BaTh BOMPOCH! KaK UCCIIEA0BATEIHLCKUN HHCTPYMEHT IMO3HAHMUS;

e (GopMyIHpOBaTh BOMPOCH], (HUKCHUPYIOIMIUE pa3pblB MEXKAY peaTbHBIM |
KEJNATeTbHBIM  COCTOSIHUEM  CHUTyalluW, OOBEKTa, U  CaMOCTOSTEIHHO
yCTaHaBJIMBaTh UICKOMOE M JAaHHOE;

e (QopmupoBarh  THMOTE3y 00  HCTHUHHOCTH  COOCTBEHHBIX  CYKJICHHH,
apryMEHTHPOBATH CBOIO MMO3HITNIO, MHEHUE;

® TPOBOJUTH IO CAMOCTOSATEIHFHO COCTABICHHOMY TUIaHY HAOJI0ICHNE, HECTIOKHBIN
OMONOTUYECKUN DKCIEPUMEHT, HEOOJBIIIOe HCCICAOBAHUE TIO0 YCTAHOBJICHHUIO
0COOEHHOCTEM OMOTOTHUEeCcKOro 00beKTa (Mpolrecca) u3yueHus,

® TIPUYMHHO-CJICICTBEHHBIX CBS3€H M 3aBHUCHUMOCTEH OWOJIOTHYECKHX OOBEKTOB
MEXTy COOOM;



OLICHMBAaTh Ha MPUMEHHMMOCTb U JOCTOBEPHOCTh MH(POPMALIHIO, MOJYYEHHYIO B
X0/ HaOJIIOIEeHHsI U SKCIIEPUMEHTA;

CaMOCTOSITeIbHO (DopMynupoBaTh 00OOIIEHHUS W BBIBOJALI 1O pe3yJibTaTam
MPOBEIEHHOIO HAOJIIOACHUS, SKCIEPUMEHTA, BIaJA€Th MHCTPYMEHTAMH OLEHKH
JIOCTOBEPHOCTH TMOJTYYEHHBIX BHIBOJAOB U 0000LIEHUM;

IPOrHO3UPOBATH BO3MOXKHOE JIajbHENIIIee pa3BUTHE OUOTOTMYECKUX MPOLIECCOB U
UX MOCJEACTBUS B aHAJIOTMYHBIX WJIM CXOAHBIX CUTYalMsIX, & TAKXKE BbIABUIAThH
IPEANONOKEHUS 00 UX pa3BUTUHU B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Pabora ¢ nadopmalmeii:

MPUMEHSTH Pa3JIMYHbIE METOJIbl, HHCTPYMEHTHI U 3aMpPOCHI MIPU MOUCKE U 0TOOpE
Ouosiornueckor uMHGOpPMAIUU WM JIaHHBIX M3 HMCTOYHUKOB C Y4YETOM
PEIJIOKEHHON yueOHOM OMOIOTHUECKOM 3a/1auu;

BLIOMpaTh, AaHAJIU3UPOBATH, CHUCTEMATU3UPOBATH W  HHTEPIPETHUPOBATH
OMOJIOrMYECKY0 MH(POPMAITUIO PA3IMYHBIX BUJIOB U (JOPM MPE/ICTABICHUS;
HaXOJUTh CXOJIHbIE aPTyMEHTHI (IMOATBEPKIAIOIINE WIIM OMTPOBEPraloIIUe OJIHY U
Ty K€ UJICI0, BEPCUIO) B PA3TUYHBIX HHPOPMAITMOHHBIX HCTOYHUKAX;
CaMOCTOSITEILHO BBIOMPATH ONITUMANIBHYIO (DOPMY Tpe/ICTaBlICHHS HH)OPMALUU U
WITIOCTPUPOBATh PELIAEMbIE 3a/layll HECJIOXKHBIMU CXEMaMH, AUarpaMMaMu, UHON
rpaduKoi U KX KOMOMHAITUSIMH;

OLICHMBATh HAAE&XKHOCTh OHMOJIOTMYECKOW HMHPOpPMAIMM TIO  KPUTEPHSM,
NPEIJIOKEHHBIM YUUTENEeM WU CHOPMYITHPOBAHHBIM CaMOCTOSATEIBHO;
3aIllOMUHATh U CUCTEMATU3UPOBATh OMOJIOTUYECKYIO HH(POPMAIIHIO.

B cgepe osnadenus ynusepcanohvimu yueOHbIMU KOMMYHUKAMUBHBIMU OCUCMEUIMU
OO1exue:

BOCIIPUHUMATh U (DOPMYIUPOBATH CYKACHHS, BHIPAXKATh SMOLIMU B IMPOIIECCE
BBITIOJIHCHUS MMPAKTUIECKUX U JJa00OpaTOPHBIX padoT;

BbIpaXKaTh ce0s (CBOIO TOUKY 3pEHHsI) B YCTHBIX U TUCbMEHHBIX TEKCTaX;
pacmo3HaBaTh HeBepOaldbHBIE CpEJACTBA OOINECHMS, TOHUMATh 3HAYCHUE
COIIMANIbHBIX 3HAKOB, 3HaTh W PACMO3HABaTh MPEANOCHUIKM KOH(MDIMKTHBIX
CUTYallUid ¥ CMATYATh KOH(MIUKTHI, BECTH TIEPETOBOPHI;

NOHUMATh HAMEPEHUS JPYTHX, MPOSBIATh YBAKUTEIHHOEC OTHOIICHUE K
co0eceTHUKY U B KOppeKTHOU hopme (HOpMyIHpPOBaTh CBOU BO3PAKEHUS;

B XOJI€ JTUAIora W/WIH TUCKYCCUU 33/1aBaTh BOMPOCHI TI0 CYIIECTBY 00CYXKIaeMOM
OMONOTUYECKON TEMbl W BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha pPEIICHUE
OMONOTUYECKOM 3a/1a4M ¥ MOJAepKaHne 01aroKenaTeTbHOCTA OOIICHNUS,
COTIOCTAaBJISITh CBOM CYXJACHHS C CYXKICHUAMH JPYTHMX YYaCTHUKOB JIAAJIOra,
O0OHapy’KHUBATh PA3INYUS U CXOJCTBO MO3UITUH;

MyOJUYHO TPENCTABIATh PE3yJIbTAThl BBIITOJHECHHOTO OMOJOTHYECKOTO OIbITa
(9KCIIepUMEHTa, UCCIIEA0BaHUs, IPOEKTA);



CaMOCTOSTEIBLHO BBIOMPATh (POPMAT BRICTYIUIEHHS C YUETOM 3a]a4 IPE3CHTALUU U
O0COOEHHOCTEW ayJUTOPUU U B COOTBETCTBUM C HHM COCTaBIIATb YCTHBIE WU
IIACbMEHHBIE TEKCTHI C UCIOJIBb30BAaHUEM WJUIFOCTPATUBHBIX MAaTEPUATIOB.

CoBMeCTHAS NeATEILHOCTH (COTPYIHUYECTBO):

NOHUMATh M WHCMOJb30BaTh MPEUMYIIECTBA KOMAHIAHOW W HWHAWBUIYATbHON
paboThl MpU pPElICHUH KOHKPETHOW OMOIOTrHYecKo mpoOsieMbl, 000CHOBHIBAThH
HEOOXOAUMOCTh NMPUMEHEHUS TPYNIOBLIX (OPM B3aUMOJEHUCTBUS MPU PEUICHUU
NOCTaBJIECHHON Yy4eOHOM 3a/1aun;

NPUHUMATD 11€J1b COBMECTHOM JESATEIBHOCTH, KOJJIEKTUBHO CTPOUTH JIEUCTBUS 110
e€ JOCTHMKEHUIO: paclpeiesiaTh pOJIM, IOTOBAPUBATHCS, OOCYKIATh MPOLECC U
pe3yNbTaT COBMECTHON pabOTHI;

yMeTh 000011aTh MHEHUS HECKOJbKUX JIIOAEH, TPOSIBISATH T'OTOBHOCTH
PYKOBOJIUTH, BBITIOIHSATh MOPYYCHUS, TOUUHATHCS,

IUTAHUPOBATh OPraHU3alMI0 COBMECTHOM palOoThl, ONpEAeNsTh CBOIO POJb (C
y4€TOM MPEANOYTEHUH M BO3MOXKHOCTEW BCEX YYAaCTHMKOB B3aMMOJICUCTBUA),
pacrpenensaTh 3aJadyd MEXJy 4iIeHaMU KOMaHJIbl, Y4acTBOBaTh B TPYMIOBBIX
dbopmax paboTsl (00Cyk)aeHUsI, OOMEH MHEHUSMH, MO3TOBBIC IIITYPMbI i UHBIC);
BBITIOJHATH CBOK) 4acTh PabOTHI, TOCTUTATh KaUYECTBEHHOTO PE3yjbTaTa MO CBOEMY
HaIIPaBJICHUIO U KOOPJIAWHHUPOBATH CBOM JIEVCTBUA C IPYTUMH YJICHAMH KOMaH/IbI;
OLICHMBATh KadyeCcTBO CBOETO BKJIaJa B OOUIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOATENbHO  CHOPMYJIMPOBAHHBIM  YYaCTHMKAMU  B3aUMOJICHCTBUS;
CpaBHUBATh PE3YJbTAThl C ICXOJHOM 3a/1a4u€il M BKJIAJ KaXKI0r0 4JIEHa KOMaH/bl B
JIOCTI)KEHUE Ppe3yJbTaTOB, pa3leisaTh c(epy OTBETCTBEHHOCTH M TPOSBIATH
TOTOBHOCTbH K MPEJOCTABICHUIO OTUETA MEPE]] TPYIIION;

OBJIAJIETh CHCTEMOM YHUBEPCAIBHBIX KOMMYHUKATHUBHBIX JICMCTBUM, KOTOpas
oOecrieuynBaeT CPOPMUPOBAHHOCTH COIMATIBHBIX HABBIKOB U 3MOIIMOHAIBHOTO
MHTEJUIEKTA IIKOJbHUKOB.

B ciepe oe6nadenus ynusepcanvhvimMu YyueOHLIMU PeSYIAMUSHLIMU  OCUCTNGUSMIL:
CaMoOpraHu3alms:

BBISIBJISITE MPOOJIEMBl I PEIICHUS B JKU3HEHHBIX M YYEOHBIX CHUTYyaIUsX,
UCTIOJIb3Ys OMOJIOTUYECKUE 3HAHMUS;

OPUEHTHPOBATHCS B PA3IMYHBIX MOAXO0AaX MPUHATHS pElIeHUH (MHIUBUAYaJIbHOE,
NPUHSTHE PEUIECHUS B TPYIIIE, IPUHITHE PEIICHUHN TPyIIoN);

CaMOCTOSITEJIbHO COCTAaBJIATh AITOPUTM pELICHHsS 3aJaud (WU €ro 4YacTh),
BBIOMpATh CHoco0 pemieHuss y4eOHON OHWOJOTHYECKOW 3agadud ¢ y4EToM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
npejaJiaraeMble BapUaHThl PELICHUI;

COCTaBJSATh IUIAaH JEUCTBUU (IUIaH peald3alldd HAMEYEHHOTO alropuTrMa
pelIeHns), KOPPEKTUPOBATh MNPEIJIOKEHHBIN alrOpuT™M C Y4E€TOM MOJTyYEHHS
HOBBIX OMOJOTUYECKUX 3HAHUM 00 N3ydyaeMoM OHOJIOTHUYECKOM OOBEKTE;

nenaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEILICHUE.



CaMokoHTPOJIb (pedaekcust):

BJIaJIETh CIIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHUBALIMY U peIIEKCUH;

JaBaTh a/IEKBaTHYIO OLIEHKY CUTYallMM U MpeJiarath Iiad €€ N3MEeHEHHUS,
YUUTBHIBATh KOHTEKCT U MPEIBUIETh TPYIAHOCTH, KOTOPbIE MOTYT BOBHUKHYTh IIPU
pelmieHnur  y4eOHOM OMOJOTrMYEeCKOM 3ajJayd, aJanTupoBaThb peUIeHUE K
MEHSIOIIHUMCS OOCTOSITENIbCTBAM;

OOBSACHATh NPUYUHBI JOCTHXKEHHUS (HEIOCTHKEHHUsI) PE3YJIbTaTOB JIESITEIbHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY ONBITY, YMEThb HAaxXOJIWUTb MO3UTUBHOE B
IIPOU3OLLIEAIIEN CUTYALINH;

BHOCUTh KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENbCTB,
MU3MEHMBIINUXCS CUTYAIMi, YCTAHOBICHHBIX OLIMOOK, BO3HUKILIUX TPYIHOCTEH;
OLICHMBATh COOTBETCTBUE PE3yJIbTAaTa LEIH U YCIOBUSIM.

9MOLIPIOH&JIBHBII>1 HMHTCJIJICKT.

pasnuuarh, Ha3bIBaTh M YMOPABIATh COOCTBEHHBIMH ASMOIUSAMH W SMOIUSIMU
APYTHUX,

BBISIBJIATH U aHAJTU3UPOBATH MPUYUHBI SMOIIHH;

CTaBUTH Ce0s HA MECTO JAPYroro uejoBeKa, MOHMMaTh MOTHBBI U HaMEPEHUS
ApYroro,

PETYIHPOBATH CIIOCOO BHIPAKEHUS SMOIIUN.

[TpunsiTue ceds u APyTUx;

OCO3HAaHHO OTHOCHUTHCS K IPYTOMY YEIIOBEKY, €70 MHEHUIO;

pU3HABATh CBOE MPABO Ha OIIMOKY U TaKOE K€ MPaBo JPyroro;

OTKPBITOCTH ce€0€ U IPYTHUM;

0CO3HABATh HEBO3MO>XXHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

OBJIaJIETh CUCTEMOI YHUBEPCATHHBIX YUEOHBIX PETYISTUBHBIX IEUCTBUIA, KOTOpAS
oOecrieunBaeT (HOPMHUPOBAHKHE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS
MO3UIUSl JIMYHOCTH), U >KMU3HEHHBIX HABBIKOB JUYHOCTU (yIpaBJICHHUS COOOH,
CaMOJUCUHUIUIMHBI, YCTOMYUBOTO MTOBEICHHUS).

IIpeaMeTHBIE pe3yJbTATBI OCBOEHUS MPOTrPaMMBbl

B mo3naBarenbHOM (MHTEIUICKTYaIbHOM) cepe:

- HpI/I06peTeHI/Ie OIIbITa HCIIOJIB30BaHUsA MCTOAOB OMOJOrHYECKOM HayYKH C LCJIbIO

M3y4eHUsI OMOJOTHMYECKUX OOBEKTOB, SIBIICHHM M MPOIECCOB: HAOI0ICHUE, OMUCAHUE,

IMPOBCACHUC HCCJIOXXHBIX OMOJIOTMYECKUX OIBITOB U OKCIICPUMCHTOB, B TOM 4YHCJIC C

MCITOJIb30BAaHUEM aHAJIOTOBBIX U ITU(PPOBBIX OMOIOTMUECKUX MPUOOPOB U HHCTPYMEHTOB;

dbopMupoBaHUE YMEHUS UHTETPUPOBATH OMOJOTHUSCKUE 3HAHUS CO 3HAHUSIMH U3

JIPYTUX Y4eOHBIX MpeaMeToB ((HDU3UKH, XUMUH, Teorpaduu, HCTOPUH, OOIIECTBO3ZHAHUS
U T. 1.);



— ¢opMupoBaHuE YMEHUHN pemiaTh yueOHbIE 3a/1aud OMOJIOrMYECKOTO COACPIKaHMUS,
BBISIBJISIT ~ NPUYMHHO-CIECTBEHHbIE  CBSI3M,  IPOBOJUTH  KAYECTBEHHBIE U
KOJIMYECTBEHHBIE PACUETBHI, I€JIaTh BBIBOJIbI HA OCHOBAaHUU MOJYUYEHHBIX PE3YJIbTATOB;

— (QopmupoBaHre yMEHMs IUIAHUPOBATh YYEOHOE HCCIIEOBAHUE WM MPOEKTHYIO
paboTy C y4eTOM MOCTABJICHHOM LEeiu: (GopMyInupoBaTh IpoOIEMyY, TUIIOTE3Y U CTABUTh
3a/layd MCCJIEIOBAaHUsA, BBIOMpPATh AJEKBATHO IOCTABJICHHOM WENM METOAbI, IeNaTh
BBIBOJIBI IO pe3yJIbTaTaM MCCIIEIOBAHUS UM IPOECKTHON JAEATENbHOCTH;

— (QopmupoBaHue  HHTEpeca K  YyriayOJieHHI0  OHOJIOTMYECKUX  3HAHUM
(npennpodusibHas NOATOTOBKA U MpodecCruoHaNbHAsl OPUEHTALMA) U BBIOOPY OUOIOTUU
Kak NpouIbHOTO MpeIMeTa Ha CTYIEeHH CPEIHEro MOTHOro 00pa3oBaHus st Oyaymiei
npodeccCUOHaIbHON JIeATeTbHOCTH, B 00JIacTWU OMOJIOTUH, MEIUIMHBI, HKOJOTHUH,
NICUXOJIOTUH, BETEPUHAPUH, CEIbCKOI0 XO3sICTBA;

— BIIAJICHUE HaBbIKaMM paboThl ¢ HMHPOpPMALMEH  €CTeCTBEHHO-HAY4YHOIO
coJlep KaHus, MPEACTABICHHON B pa3Hoil (popme (B Bue TeKcTa, TAOIUYHBIX JaHHBIX,
cxeMm, rpaduKOB, aAWarpaMMm, Mojelield, HN300paKeHUl), KPUTHYECKOTO aHau3a
UH(GOpPMAIIH U OLIEHKH €€ JI0OCTOBEPHOCTH;

— yMEHHUE MHTETPUPOBATh OMOJOTMYECKHE 3HAHHUS CO 3HAHUAMH JPYTHX YUEOHBIX
NPEIMETOB; UHTEPEC K YIIIYOJICHUIO OMOJOTMYECKUX 3HAHUI U BHIOOPY OMOJIOTHH Kak
npoGUILHOTO TMpeaMeTa Ha ypOBHE cpellHero oOmiero oOpa3oBaHus i Oyayien
npodeccuoHaIbHOM JIESITENIbHOCTH B 00JacTH OWOJIOTHH, METUIMHBI, 3KOJOTHH,
BETEPUHAPUU, CEIBCKOTO XO35AWCTBA, TMHINEBOM MPOMBIIUIEHHOCTH, [ICUXOJOTHH,
UCKYCCTBA, CIIOPTA - UMETh YETKUE MPEJICTABICHUS O MAaTEPUAIUCTUYECKON CYIIIHOCTHU
T€HOMOB YKHBBIX OPTaHU3MOB U PETYJSIIUIO UX PabOTHI;

— 3HAHUE OCHOBHBIX (haKTOPOB OKPYKAIOIICH Cpenbl, BIUSIONIMX HAa Pa3BUTHE U
CYIIIECTBOBAHUE KUBBIX OPTaHU3MOB, aJIalTallii K (PaKTOpaM OKPYKAIOIIEH CPebl;

— 3HAHUE OCHOBHBIX MOAXOJO0B OMOTEXHOJOTHH, UCIIOJIb30BAHMS €€ TOCTH)KCHHI B
COBPEMEHHOM >KU3HH YeJIOBEKa, 0COOEHHOCTU HCIIOIb30BAHMS KUBBIX OPraHU3MOB IS
IIPOU3BOJICTBEHHBIX HYK]| YEJIOBEKA;

— 3HaHHE OCHOBHBIX MOJXOOB CEJIEKIUU U OMOTEXHOJIOTUH KYJIbTYPHBIX PaCTEHUH,
XapaKkTepu30BaThb TIE€HETHYECKH  MOAM(PHUIMPOBAHHBIE  PACTEHUS, ONEPUPOBATH
NOHATUSAMHU, TUOpUIM3aLUs, OTAaJeHHas TUOpUau3alus, HCKYCCTBEHHBIH OTOOpP,
reTeposuc, TpaHchopmalus, MyTareHes, reHeTHUECKOe peJaKTHPOBaHUE;

— IIOHMMaHUE  MOJEKYJSIPHBIX  MEXaHM3MOB  pEaJM3alud  HaCJEJACTBEHHOU
uH(bOpMaIUU U YMEHHE CBOOOIHO ONEPUPOBATH OCHOBHBIMU MOHATHUSIMHU MOJIEKYJISIPHON
OMOJIOTUH U €€ COBPEMEHHBIX HANPaBJIEHUH — IT'€HOMHUKH, METareHOMHUKH, TPOTEOMUKH;

— 3HAHUE OCHOBHBIX 3a00JIEBAHMII YETOBEKA, MEXaHU3MOB MX Pa3BUTHS, CIOCOOaX
UX TUArHOCTUKU U JICYEHUS;



— ¢opMupoBaHUE YMEHHS WCIOIb30BaTh MOHITUIHBIN anmapaT U CUMBOJIUYECKUI
SA3bIK TEHETUKH, TPAMOTHOE€ IPUMEHEHHE HAYYHBIX TEPMHHOB, TMOHSITUWA, TEOPHH,
3aKOHOB IS OOBSICHCHHMSA HAONIOZAeMBIX OMOJIOTMYECKUX OOBEKTOB, SBJIICHHH H
MIPOIIECCOB, MO3BOJIAIONINX 3aT0KUTh (YHAAMEHT HAYYHOTO MUPOBO33PEHUS.

B 1eHHOCTHO-OpHEHTalMOHHOHN cdepe:

— 3HaHUE, YTO NPHUMEHEHHE COBPEMEHHBIX TEXHOJIOTMM MOJIEKYJISpHON Ouosoruu
NO3BOJIIET YCIEIIHO pellaTh Takue 3J1000AHEBHbIE MpoOJIEMBbI, KaK OXpaHa

OKPY)KaIOHICﬁ Cp€abl, COXPAaHCHHUC 310POBbs YCJIOBCKA, KOHTPOJb U BOCCTAHOBJICHUC
OKOCHCTEM.



TEMATHUYECKOE IINTAHUPOBAHUE

Moayab «Kak :KMBOTHBIC M PACTCHHS NPUCIIOCAOIMBAIOTCS (IBOTIOLMOHHAS
3KoJiorust) 5-6 kiaaccsl (34 yaca)

MOP(OJIOTHIECKHUX U
(GU3nOTOTHYECKUX aanTaIUi.
[Touemy opraHu3Mbl He
CTaHOBSTCSI OSCKOHEYHO
OOJIBIINMU, MaJIEHbKHUMH,
BCESITHBIM.

Tembl OcHoBHOE coxepxkaHue JlesiTeIbHOCTD
KOJbHUKOB
1. MbI ucciaenyem CBOIICTBA U CTPOEHUE KUBBIX HccenenoBarenbekue
)KMBbIe 00bEKTHI OpraHu3MOB (CTPOCHHE KJIETKH). | paboThl «Bce mu (CUHUIIBI,
(6 4) Bun, ocobs — opranusm kak Oenku, Oepesbl W T.I.)
eAuHas cuctema. Ajanraiuuu OJTMHAKOBBIE?
(mpucnioco6nenus). [Tonstue DOTOKBECT.
roMeocTasa KuBoro opranusma. | [Ipaktuueckas pabora
CniocoObl ero nojepKaHus. «CocraBisieM KHUTY
OrpanunueHus PEKOpPIOB  pacTeHU |

JKUBOTHBIX HAIIICTO Kpasi».

2. Bausinue

OKPY Karieu
cpeabl Ha JKUBbIE
opranusmbl (12 4)

DaKTOPBI OKPYKAKOIIEH CPEBI
(abuotnueckue, OMOTHIECKUE,
aHTpornoreHnsie). [Ipumepsr
a0MOTHYECKUX (DaKTOPOB,
OKa3bIBAIOIIUX OCHOBHOE
BIUSTHUE HA KU3HEEATEIbHOCTD
KUBBIX OPTaHU3MOB:

TEMIIEpaTypa, CBET, BIAXKHOCTb.

OcCHOBHBIE 3aKOHOMEPHOCTHU
IPUCTIOCOOJICHHSI YKUBBIX
OpraHu3MOB K a0MOTHYECCKUM
dakTopam. [IpucmocobiaeHus K
OCHOBHBIM a0MOTHYECCKUM
dakTopam: Temrmeparypa,
BJIQYKHOCTD M CBET.

[IpakTrueckoe 3aHATHE
«Bet u Termno» (Kyouku
NbJja B3BECUTH, MOJIOKHUTD
B vamku [letpu Ha
pa3HOIBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTH
3aHOBO — KTO OBICTpEe
pacTasin).

[IpakTrueckoe 3aHsTHE
«YTo pacTBOpsIETCA B
BOJIE» (IKCIIEPUMEHT
«Kunkuit 1om»).
[IpakTyeckoe 3aHATHE
«uddy3us BemecTB B
BOJI€ (pacTBOPHI)»,
«JIBuKeHnEe pacTBOPOB IO
LBETKY».

[IpakTrueckoe 3aHsTHe
«JIen maBaet B BoJie
(aiicOepru, 3amep3aHue
BOZIOEMOB)».
[IpakTrueckoe 3aHsTHE
«Jlen nmpu 3amep3aHun




pacimpseTcs
(pa3pylieHue KaMHs
(mouBOOOpa3oOBaHMUE),
3aMep3aHue KJIETOK).
IIpakTyeckoe 3aHATUE
«IIly6a» (kyOukH Jibaa
3aBEPHYTh B Pa3HbIU
MaTepHall, B3BECUTh).
IIpakTyeckoe 3aHATUE
«ITurmeHThI» (MOXHO
pa3zenuTh Ha BaTMaHe
KpacuTelIH U3
dbomacTepoBy.
[IpakTuyeckoe 3aHsTHE
«Kak uBOTHBIE TIaBalOT
B BOJie» (DKCIIEpUMEHT C
MTUTICTKOM ).
HccnenoBarenbckue
paboTthel «BnusHUE cBeTa
(Temia, BIaXKHOCTH,
COCTaBa MOYBHI) HA
pacTeHus B €CTECTBEHHBIX
WJIH UCKYCCTBEHHBIX
yCIOBHAX» (HA JOCTYITHOM
Marepuasie).

3. B3zaumopeiictBust
JKMBbIX OPraHU3MOB
4 4)

buornueckue ¢hakTophl.
3aKOHOMEPHOCTH Pa3BUTHUS
MEKBHJIOBBIX
B3aMMOOTHOIIIEHH.
KoosBomtonus (XUITHUK-KEPTBA,
Napa3uT-X035IMH) DBOJIOIUS
CTpaTeruii JOOBIBAaHUS TTHUIIIH.
ConnanpHoCcThb. Bunbi-
BcesieHUbL. [lepeuens pacTeHuii-
BpPEIIUTEIIECH.

HccnenoBatenbekas
pabota «Habmronenus 3a
B3aMMOOTHOIIICHUSIMU
KUBOTHBIX MPHU
TOOBIBAHUU MAIIH
(KOpMYIIKH JJ1s1 ITULL, JJ1s
TOPOJICKUX WJIH CEIbCKUX
JKUBOTHBIX). BeO-
KaMepbD».
HccnegoBaTenbckas
paboTta
«Pacnpoctpanenue
BU/I0B-CUHAHTPOIIOB B
HaIlleyl MECTHOCTH)




4. Yes10BEK B KU3HU
pacTeHu u
KHBOTHBIX? (6 )

AHTpOIOreHHbIe (PaKTOPHI.
[IpaBaa i1, yTO NEPBOOBITHBIE
JIOAM SKUIIM B TAPMOHUU C
npupoaoi. OnoMalIHUBaHHUE U
IpUPYYEHHE KUBOTHBIX U
pacteHuid. 3aueM cracaTh
BBIMUPAIOIINE BUABI, KAK 3TO
nenatb. KynbTypHble pacTeHus U
UX Aukue npeaku. [louemy
BaYKHO UX COXPaHSTh.
Pa3Hoo0Opa3ue KynbTypHBIX
pacTeHuil U UX 3HaYCHUE B
’KU3HU yenoBeka. KpacHas kHura
Bauieit repputopun. Oco6o
OXpaHsieMble TEPPUTOPUH,
3anoBeHUKM Poccun u mupa.

[TpakTnueckas padota
«Pa3znoobpasue
KYJTbTYPHBIX PAcCTCHUH B
BaIlleM PETHOHEY.
HccnenoBarenbekas
pabota «Bnusinue
aHTPOIMOTEHHBIX (AKTOPOB
Ha pa3BUTHUE PACTCHUH B
ropojie/HaceIeHHOM
IIYHKTE».
OKCKypcHs/TIpaKTHYECKast
pabota «OOIIT B Bamem
pETHOHE — YHUKAIbHBIC
OOBEKTHI TTPUPOJIBI.

5. DkoJgornueckue
Humu (6 )

buocdepa — oqHa u3
BOKHEUIINX 000JI0YCK 3eMJIH.
UTo Takoe «3KOJOTHYECKHE
HUIIIK» U KaK OHU
Gopmupyrorcsa? GopMupoBanue
3HaHUH 110 OMOPa3HOOOPA3HIO
KU3HEHHBIX (opM,
MOBEICHUYECKHUX
IPUCTIOCOOJICHH,
MoAU(pUKAITMOHHAS
U3MEHYMBOCTH (Ha 0a30BOM
ypoBHEe). PacTutenbHbIe
co00II1eCcTBa M UX THUIIHI.
Pa3ButHne u cMeHbI
PaCTHTENHHBIX COOOIIECTB.

HccnenoBarenbckue
paboThl «IKOIOTHIECKHE
HUIIN BOKPYT TeOs —
onucanue GpaxkTopos
OKpY’Karolen cpeapl».
UccnenoBatenbckue
paboTHI
«Denonornyeckue
HAOJIIOIEHUSY.

Monyab «OCHOBBI pacTeHHEBOACTBaY 7-8 Ki1acchl (68 yacoB)

Ucrtopus pazsutus
arpOXHUMHUYECKUX 3HAHUU
(pabdotsl M.B. JIomoHocoBa, 1O.
JInbuxa, bycceunro, B.B.
Hokydaesa, K.A. Tumupsizena,
II.A. Kocteruena, JI.H.

Tembl OcHoBHOE coaepkaHue JesaTeJIbHOCTD
IIKOJBbHUKOB
Tema 1. BBegenue B | Uto-Takoe pacTeHUEBOICTBO: [IpakTrueckas padbota
pPacTeHHeBOACTBO OCHOBHBIE (haKTOPBI «bouka JInbuxay.
(2 9) BBIpAILllBAHUS PACTCHUM.




[IpstHUIIHMKOBA U 1. ).

Tema 2.
ArpoTeXHUYeCKHH
ykcnepuMeHT (6 1)

[IpaBuiia mocTaHOBKU
arpO’KCIEPUMEHTOB.
ITocTanoBKa 3KCIIEPUMEHTOB C
pacteHusiMU. BpiOop TeMBI,
COCTaBJIEHUE TUIIOTE3bI, LETU U
3a/1a4 YKCIIEPUMEHTA 10
BBIpAIllMBAaHUIO PACTCHUN B
KOHTPOJIMPYEMOU CpeLe.
Kontponu, noBropHocTH,
IPOBEAECHUE IKCIIEPUMEHTA.
[InaHupoBaHue SKCIIEPUMEHTA.
O1uieHka pe3yJbTaToB
JKCHEPUMEHTA.

OcBOEHME TEXHOJIOTUN
KPYTJIOTOJIMYHOTO BBIPAIIMBAHUS
cajaToB U MUKPO3EJICHHU B
KOHTPOJIUPYEMBIX
UCKYCCTBEHHBIX YCIOBHSIX.

HccenenoBarenbekas
pabora «PakTopsl,
BJIUSIOLIME HA
npopacTaHue ceMsH (pocT
IIPOPOCTKOB ).
[IpakTuueckas padota
«COO0p yCTaHOBKH IS
BBIpAIIMBAHMS PACTEHUH B
KOHTPOJIUPYEMBIX
YCIOBUSIX).

Tema 3. Poab
XHMHYECKUX
3JIEMEHTOB B

NUTAHUU PACTEHUH
(20 u)

Bopa. PactBop. BeiTsikka.
AHHOHBI, KATUOHBI,
AIEKTPONPOBOIHOCTH U pH
pactBopa. Posib xXuMudeckux
3JIEMEHTOB B MUTAHUU PACTECHUN.
[TonyueHne nuTaTeIbHBIX
BEILECTB PACTEHUSMH.

VY no0peHnusi: opraHu4ecKue,
MUHEpAaJbHBIE,
MHUKpOOHOJIOTHUecKue. THITbI
MATaHUs pacTeHur. Bo3nymHoe
Y MUHEpaIbHOE (KOPHEBOE)
MATaHUE pacTeHuil. TpaHncnopT
MUTATEIbHBIX BEUIECTB
paCTEHHI: BOCXOISAIINAN U
HUCXOJAIINMI TOK. BaxkHeimue
KanuiHabIe, (hocopHbIe U
A30THBIC YIOOPEHHUS, UX
cBoiicTBa. [IpocTeie u coxHbBIE
yIOOpEHUSI.

Poct n pazButne pactenuid:
ITambl OHTOTEeHE3a, (PaKTOpHI,
BJIASIOIIAE HA POCT PACTECHUIA:
CBET, T'YCTOTa MOCA/I0K, IUTAHUE,
cyocTpar.

Oco0eHHOCTH TUTAHUS

[TpakTuueckas padota
«CXeMbl MUTATENIbHBIX
pactBOopoB. PacueT 103
yI0OpeHu 1J1s
MATATEIbHBIX PACTBOPOB.
[IpakTuueckas padota
«IIpaBuna cMemMBaHus
yI00pEeHU»
[IpakTraeckas pabora
«IluTanue pacTeHun:
TE€XHOJIOT U
MPUTOTOBIICHUS
MUTATEIbHBIX PACTBOPOB
JUISL Pa3HBIX KYJIBTYPY.
[IpakTrueckas padbora
«MOHUTOPUHT
MUHEPATbHOT'O TUTAHUS
PaCTEHHI».
[IpakTrueckas padbota
«PacturenpHas
JIMarHOCTUKAY.
HccnenoBarenbekas
pabota «O1eHKa
COCTOSIHUSI KOMHATHBIX
pacTeHul, paCTEHUN Ha
HIKOJIBHOM TEPPUTOPHH,




pacteHuii a30ToM. A30T U €ro
3HAYEHHUE B )KU3HU PACTCHUM.
@opmbI a30Ta U UX
peBpalicHue B MOYBE.
Uctounuku dpocdopa nis
pacteHus. 3HaYCHUE
dochopconepxkanux
COEMHEHUN B KieTke. Pomb
MaKpO3PrUUECKUX COCAMHEHUM
dbocdopa B sHEPreTHIECKOM
oOMmeHe.

Bnusinue xanus Ha ¢pusudeckue
CBOMCTBA MPOTOIJIA3MbI, Ha
(dbepMeHTHI yTIeBOOPOIHOTO
oOMeHa, CUHTEe3 OCJIKOB U JIp.
Ponb xanus B moaepkaHuu
MOHHOTO OajaHca B TKaHSX, B
poleccax cCaMOperysuu.
Perynsaropuas u
CTPYKTYpOOOpa3oBaTesibHas
pOJIb Kanblus. Y4acTue B
00pa3oBaHUU KIIETOYHOU
CTEHKH, MOJJIEpKAHUU
CTPYKTYpbl MEMOpaH u
pETYJISALNA UX MPOHUIIAEMOCTH.
3HaueHUEe MarHus B
MeTaboIM3Me PACTCHHM.
Marnuii B coctaBe XJIopoduiia,
CXOJICTBO XJIopodwiiia u
reMorjo0rHa Kak
CBUJIETENILCTBO €IMHCTBA
OpraHUYeCcKOro Mupa.

Cepa u ero OCHOBHBIC
COEIMHEHUS, UX POJIb B
CTPYKTYPHOU OpraHU3aLHNU
KJIETKH, y4acTHE B
OKHUCITUTEIBHO-
BOCCTaHOBUTEJbHBIX PEAKIIUAX
MHUKpPO3IEMEHTBL.
[Ipencrasnenus o posau
MUKPO3JIEMEHTOB B
MeTaboIM3Me paCTeHHI.
Oco0eHHOCTH OCTYTICHUS
MHUKpPOAJIEMEHTOB B PACTCHHUS.
CuHeprusm u aHTaroHU3M

yCTaHOBKA MPUYUH
NaTOJIOTHYECKHUX
COCTOSIHUH (TIpH
HaJTUYUN )».
HccnenoBarenbekas
pabota «O1eHKa BIUSHUS
Pa3IUYHBIX 3JEMEHTOB Ha
COCTOSIHUE PACTECHUN
(cocTaBieHue pa3InyHbIX
MOJIKOPMOK)».




3JIEMEHTOB ITUTaHUS PACTCHUM.
PacturensHas quarHocTuka u
METObI UICHTU(DUKAITUN
HeJ0CTaTKa/M30bITKa DJIEMEHTOB
ITUTaHUS.

Tema 4.
PeryasTopsl pocra
pacrenuii. 3amura
pacrennii (4 1)

[TonsaTHE O perynaTopax pocra
pactenuit. CTUMYJIATOPHI POCTa
— (PUTOrOpMOHBI (AYKCHHBI,
ruO0epeITUHbI, ITATOKUHUHBI).
NHruduTopsl pocTta pacTCHHIA:
1. mpupoanslie (abcuuzoBas
KHUCJIOTa U HEKOTOPHIC

(b eHOIbHBIC BEIIECTBA
(MKymMapoBasi, KOpUJHasl,
CaJTUIUIIOBAsT KUCJIOTHI).

2. CHHTETUYECKHUE
(MOpdaKTHHBI, peTapAaHTHI,
nedONMaHThI, TCCUKAHTBI,
repOutupl). GUTOMOHUTOPUHT
Y OIICHKA COCTOSTHUS PACTCHUM.
CoBpeMeHHBIE CTIOCOOBI
MOHHUTOPHHTA.

3ammuTa pacTeHUM OT
BpEIUTENCH: OCHOBBI
ouomeTo/ia.

[IpakTuueckas padota
«DUTOMOHUTOPUHT U
OLIEHKA COCTOSIHUS
pactennii. CoBpeMEHHBIE
crI0cOObI MOHUTOPHHIA.

HccnenoBarenbckast
paboTta «Bnusiaue
rerepoaykcuHa Ha
npopactanue (pocT Ha
pa3HBIX CTaIUAX, B PA3HBIX
YCIIOBUSIX) Pa3IMYHBIX
pacTEeHUIN».

[TpakTuueckas padota
«HCeKkTapuu: mpaBuia u
YCJIOBHUS pa3BeICHHS
MIOJIE3HBIX HACEKOMBIX).

Tema 5. Boanas,
necyaHasi u
MOYBEeHHAA
KYJbTYPbI, HX
NnpuMeHeHNne B
BbIpallMBAHUU
pacTeHmuii.
dusnosorus
pactenmii (8 4)

BopaHas, necyanasi u mouBeHHas
KYJbTYpbl, UX IPUMEHEHUE B
BBIPAIIIMBAHUM PACTCHUU.
[IpoBenenue BoabI B KOPHE U
cTeOJie pacTeHU.

BonHblii pexuM pacTeHUM:
CTpOEHUE YCTHHUII: (PAKTOPHI,
BJIUSIIOIINE HA UX PACKPBITUE U
3aKphITHE. 3HAUCHUE MEXaHU3Ma
pEryJsiliui UCTIapeHUs BIIaru
pacTeHUEM.

DOTOCUHTE3 — YHUKAIBHBIN
npolecc pacteHuil. TeMHoBas u
cBeroBas (a3sl hoTOCHHTE3A.
3HavyeHue GOTOCUHTE3A IS
YKUBBIX OPraHn3MOB. DaKTOPBI
pocTa pacTeHUN: BO3AYX U
aspanus. [logzeMHoOe qbIxaHue
pPacCTEHHUIi: COCTaB MOYBEHHOTO
BO3]lyXa, ra3000MeH. ['a3000MeH

[IpakTraeckas pabora
«KopHeBoe naBieHue».
[TpakTraeckas paboTa
«IIpuroroBnenne
npenapara yCThHI]
METOJOM CIICTIKa».
HccnenoBarenbeckue
paboTel «Brusinue
YCIOBUM COJIEPKAHUS
pacTeHUil Ha KOJIUYECTBO
YCTBUID.

[IpakTrueckas padbota
«DyHKIHOHATbHAS
JIMarTHOCTUKA PACTEHH IO
aKTUBHOCTH
XJIOPOTLTIACTOBY.
HccnenoBarenbckas
pabora «Onpenenenue
xsopoduia A u b,
OLICHKA




npyu OECIIOYBEHHOM
BBIPAILMBAHUH.

(hOTOCUHTETUYECKOM
AKTUBHOCTU PACTCHUU U
(bakTOpOB, BIUSAIONINX HA
HEey.

[IpakTuueckas padota
«Aspanus, CO, u Os.
JIpIxanue pacTeHU».
[IpakTuueckas padbota
«/IpIXaHUE pacTCHUN:
OlLlIeHKa HHTEHCUBHOCTH
JIBIXaHHUS PACTCHUH U
TUTOJIOBY.
HccnenoBarenbckue
pabotsl «BnusiHue
crioco0a BbIpalluBaHUs
(cocTaBa MUTATEILHOM
CMECH, CXEMbI BHECCHHSI)
Ha POCT ¥ Pa3BUTHUSA

Pa3INYHBIX PACTCHUII.
Tema 6. Kak uenoBek cran ucnons3oBats | Jluckyccus
KyabTypHbIe pacteHus? CBsA3b pa3BUTHSA «JlomecTrkanus, Bce JIA
pacTeHus. LUBUIN3ALAN YEJI0OBEKA U pacTeHUs U KUBOTHBIE,
CoBpemeHHbIE OJIOMAIIIHUBaHUS PACTECHUM. KOTOpPBIE JKUBYT PSJIOM C

ACTMEKTHI CeJIEKIINH
(20 u)

JlomecTukarus.
HacnenctBeHHocTh 1
U3MEHUYUBOCTH — OCHOBHBIE
CBOMCTBA KUBBIX OPTaHU3MOB.
3menunBocTh. Bubl
W3MEHUYUBOCTD.

['en —MaTepraIbHBIA HOCUTEIb
HACJIEJCTBEHHOCTH U
M3MEHYMBOCTU. HyKIIeMHOBBIE
KHUCIOTHL. JIokanu3anus
FEHETUYECKOr0 MaTepralia B
KJIeTKE. JleeHne KIeToK.
Pernukanus [IHK. OcHoBHas

JI0OTMa MOJIEKYJISIPHOM OMOJIOTHH.

Tpanckpunuus. TpaHcisnus.
MyTranumu.

DddexT OyTHUIOYHOTO
TOPJIBIIIKA U TEHETUYECKOE
pazHooOpa3zue. Uto Takoe
reH0aHk? 3a4eM COXpaHsTh
TEHETUYECKHE PECYPCHI
pacteHuii? OCHOBHBIE CLIOCOOBI

YeJI0BEKOM UM
OJIOMAIIHUBAIOTCA?
MO3KHO JIK CUUTATh
TapakaHa OJOMAaIIHEHHBIM
KUBOTHBIM 7.
[IpakTraeckas pabora
«MoaudukanronHas
U3MEHYUBOCTb (JIUCThA,
UTOJIKH C OJTHOTO
JIEpEBA)».

[IpakTrueckas padborta
«I'eH — uHCTpYKIMS 110
cOopke KJIeTkH (Ha Oucepe
WJTA KOHCTPYKTOPE)».
[IpakTrueckas padbota
«MyrTanus Ha OyTepopoie
(J1r060#1 OOBEKT U3
npeablayieit paboThl, Tae
M3MEHEHHUE UHCTPYKIIUU
MPUBEJET K U3BMEHEHUO
BHEIIIHETO BUA
00BEKTa)».




COXpaHEHHUS TCHETHYCCKUX
pecypcoB pacTeHuit (X Situ u in
situ).

3nauenue padot H.W. BaBunosa.

3aKOH TOMOJIOTUYECKUX PSAIOB.
LlenTpBI MPOUCXOKACHUS
KyJbTYpHBIX pacTenuit H.W.
Basuiiosa u I1.M. XykoBckoro.
OCHOBHBIE METO/IbI CEJICKIIHH.
I'ubpunuzanus. opmer oToOpAa.
OcCHOBHbIE HaNpaBJICHUS
CEJIEKLIMU: YIIYUIIEHUE
YPOXKaWHOCTU, YCTOMYMBOCTHU K
OMOTHYECKUM U aOMOTUYECKUM
dakTopam.

Ectb nu xxu3up B npobupke?
buorexHonorus KyiabTypHBIX
pacTeHUM.

Kak uenoBek MmoxeT
MOAU(GUIIMPOBATH PACTCHUS ?
['eHeTnYeCKOE peAaKTUPOBAHHUE.
CoBpeMeHHbIE TOIXOAbI U
JNOCTHKEHUSI TCHETUYECKOT O
pPEOAKTHPOBAHUS PACTCHUM.

[TpakTnueckas padbora 1o
rpynmnaMm «OTKyna Ha
HAIIIUX CTOJIaX
(PYKTHI/OBOILN/3IAKI.
[TpakTuueckas pabora
«BplpamuBaem ropox. Kak
MIPOBECTH CKPEIIUBAaHUE Y
ropoxay.
HccnenoBarenbekas
pabora «BsipamniuBanue
pacTeHuil B mpoOupKe»
(MO>XHO BOCTIOJIB30BaThCS
pe3ysibTaTaMmu
TPEIBITYIINX
OKCIIEPUMEHTOB TIO
COCTaBJICHUIO
MUTATEIBHBIX PACTBOPOB
JUISL paCTEHUN).
[TpakTuyeckas padota
«["eHOMHBIEC HOXKHHUIIBI
(MozenupoBaHue pabOThI
cucteMbl CRISP-Cas)y.

Tema 7.
PacTturennHas

npoaykuus (8 4)

Hanzemublie u non3eMHbIe
opranbl pactenuit. [Tober u
BUJIOM3MEHEHHBIN TO0OET
pacrennii. CriocoObl
Pa3MHOXKEHUS PACTCHUI.
[TonsiTHE O KaYeCTBE MPOAYKTOB
nutanus. [IpoGiemsl
KOHKYPEHIIMU OT€YECTBEHHBIX
IPOJIYKTOB IMUTAHUS C
UMIIOPTHBIMU. Jloructuka
JIOCTaBKH U CPEJICTBA
COXpaHEHHUS IPOIYKTOB
MUTAHUA.

Mukpo3eneHs: NOJae3HOCTh U
TEXHOJIOTUSI.

XUMUYECKNN aHAIN3
npoayKiuu. OCHOBBI
CIIeKTPOOTOMETPHH.
[ToreHumomeTpus.
Xpomatorpadusi.

[IpakTuueckas pabota
«IIpenenbHO MOMYCTUMBIE
koHneHntpauuu (ITIK) u
METObI KOHTPOJIS
0e30macHOCTH
pPACTUTEIbHBIX MPOAYKTOB
MUTAHUS.
HccnenoBarenbekas
pabota «O1eHka KayecTBa
BBIPAIICHHOMN
MUKpPO3€eaeHn» (100
CBOSI, TMOO U3 MarasuHa).
[IpakTrueckas pabota
«MeTobl OLIEHKHU
Ka4yeCTBA PACTUTEIBHOU
NPOOYKIMU: XPAHEHHE U
COXPaHHOCTb
MUTATEIbHBIX BEIIECTB)
(M0 JOCTYNTHOMY
000pyI0BaHHUIO).
HccnenoBarensckas




pabora «OnpeneneHue
BuTamMuuaa C MeToqI0M
00paTHOro TUTPOBAHUS B
TUIOIaX HA PA3HOM CPOKE
(cmoco6e) XxpaHeHUs».

Monyan «buorexnosiorusi» 7-8 kiaccol (68 yacoB)

Tembl

OcHoBHOE coaepxkaHue

JlesiTeJIbHOCTD
IKOJbHUKOB

Tema 1.
buorexnogorusa
4 9)

[TonsiTue OMoTEXHONIOTHHU. 3a4eM
YeJIOBEKY OMOTEXHOJIOTHH, B YEM
UX MPEUMYIIECTBO Mepe]]
XUMHUYECKUM CHHTE30M. OCHOBHBIC
O0M000BEKTHI OMOTEXHOJIOTHHU:
IIPOMBIIIICHHBIC
MUKPOOPTaHU3MbI, KIICTKU ¥ TKaHU
pacTeHUi, )KUBOTHBIX U YCJIOBEKa,
OMOKaTaIN3aTOPBbI.

ChIpbe /U1t ONOCHHTE3a U OIICHKA
€ro OMOJOTUYECKOM IIEHHOCTH.
OcHOBHBIE HCTOYHUKHU YTIIEPO/Ia,
azota, Gpocdopa, MUKPOIIEMEHTOB.
HccnenoBanrie HOBBIX HCTOYHUKOB
CBIpbs (BKIJIFOYAsI BOIPOCHI €T0
peaBapUTEILHON 00pabOTKN),
pa3paboTKa HOBBIX MUTATEIbHBIX
Cpell, B TOM YHCIIe BKIFOYAOIIUX
OMOCTUMYIISITOPBI U IPYTHE
AJIEMEHTHI YIPaBICHUS U
ONITUMM3AIUHU TIPOIIECCOB
O6uocuHTe3a. MeTo b
ONTUMU3AIUU THUTATEIbHBIX CPE].

[IpakTuueckas padota
«IIpumepsl
MPUMCHCHUS
OMOJIOTMYECKHUX
00BEKTOB B TBOEH
KUA3HI.

Tema 2.
Muxkpobunosorus
(12 )

[TonoxeHnne npokapuoTOB B
CHUCTEME OPraHUYEeCKOr0 MUpPA.
CtpoeHue OakTepuanbHOM KIETKH.
Knaccudukanus 6akrepuii.
Mopdonorus 6akrepuii. [IpocTeie
¥ CJIO)KHBIE METO Il OKPAITBAHUS
Oakrepwuii. Du3nonorus 6aKTepuii:
TUTaHUE, TBIXaHHUE, POCT U
pPa3sMHOXKEHHUE. 3HAKOMCTBO C
JOMEHOM Apxeun
(3KCTPeMODUITBHOCTb,
OCOOEHHOCTU CTPOCHUS KIIETKH).

[IpakTuka.
Jlaboparopnas pabota
«DUKCUPOBaHHbBIE
npenaparsl OakTepu.
Omnpenenenue Gopmbl
MPEAJIOKEHHBIX
KYJbTYD
MUKPOOPTaHU3MOB,
WCTIOJIb3YS POCTOM
METOJ OKPaCKH».
JlaGoparopnas paboTa
«Onpenenenue Tuna




MOJIOYHOKHCIIOE U CIIUPTOBOE
opoxenue. PoToTpodHbIEe U
XeMOTPO(HBIE OAKTEPUH.
Kunernueckoe onucanue nporecca
pOCTa MUKPOOPTaHU3MOB.
DKCMOHEHIUAIbHASI MOJIENIb POCTA.
Kuneruka rudenu
MUKPOOPTaHU3MOB.

[laTorennsie Oakrepuu. Yymnas
najgoyka 1 YepHasi CMEpTb,
00TyIU3M, CTOJIOHSIK, TYOepKYyJIe3.
UcTtopus 60pb0BbI €
OakTepuanTbHBIMU UHPEKITUSIMH.
Boiina 6eckoHeyHOCTH:
AHTUOMOTUKU TPOTUB OAKTEPU.
MexaHu3Mbl JeHCTBUM
aHTUOMOTUKOB. MexXKIIeTouHas
KOMMYyHUKanus 6akrepuii. UyBcTBO
KBOpyMa.

[Tpumenenue OaxkTepuii
yenoBekoM. Knunetnueckoe
onucaHre OMOCUHTE3a MPOTYKTOB
MUKpoopranuzMamu. bakrepuu,
KOTOpBbIE MOTYT pa3jaraTh
IJIACTHK.

Mukpoopranusmel B
arpoOMOTEXHOJIOTHUH.
HckyccTBeHHBIE acconuanuu
pacTeHU ¢ MUKPOOpPraHU3MaMHU

KJIETOYHOU CTEHKHU
METOJ0M OKpalIuBaHUS
no ['pamy» (mpu
HaJM4YUU PEAKTHBOB).
JlaGoparopnas paboTa
«IIpurorosnenue
MPUKU3HEHHBIX
npenapaTon
MOJIOYHOKHCIIBIX
OaxkTepuii».
JlaGoparopnas paboTa
«IToceB cMmbIBa ¢ pyk Ha
yaku [Tetpw».
JlaGoparopnas paboTa
«BblieneHne 4ucTon
KYJbTYpbl OaKTEepHUH.
Merton pa3BeieHUM.
Meto ucTomiaroniero
HITpUXay.
JlaGoparopnas padoTa
«Mopdomoruueckas
XapaKTepUCTUKa
BBIJIEJIEHHOM YHMCTOU
KYJbTYPBI:
XapaKTepUCTUKa
KOJIOHUH, (popMa
OakTepuid, THUII
KJIETOYHOU CTCHKW.
JlaGoparopnas paboTa
«CpaBHEHHE pocTa
MUKPOOPTaHU3MOB Ha
qalike 0e3 u ¢
n00aBIIeHUS
AHTUOMOTUKOBY.
HccnenoBarenbekas
pabota «IlTouck
MUKPOOPTaHU3MOB
00J1a1ar0IINX
AHTarOHUCTUYECKOU
AKTUBHOCTBIOY.
HccnenoBarenbekas
pabota «BeiaeneHue
MOJIOYHOKHCIIBIX
OakTepui,
UCCIIEIOBAHUE UX




aAKTUBHOCTH.
HccnenoBarenbckas
pabota «Beinenenue
OakTepuil MOJIE3HBIX
JUI PACTEHUI.

Tema 3.
JyKapHOTHYECKHUE
OpPraHu3Mbl B
OMOTEeXHOJIOTHH
(m1ecHeBbIe rpudkbI,
AP OKAKH,
Bogopocn) (12 )

[TnecHeBbie rPUOBI TPOTYIICHTHI
OMOJIOTMYECKU aKTHUBHBIX BEIIECTB
OO6m1as xapaKTepUCTHKA APOKIKEN
caxapomuleTos. Mcropus
UCITIOJIb30BAHUS IPOAOKEHN B
TPaAUIIMOHHON OMOTEXHOJIOTHH.
TexHOIOTY BUHOACIHS U
XJIe00IeUeCHUS,
CIIEeIUATIU3UPOBAHHBIC PACHI
npoxckeit. MeTaboan3M ApoxsKen.
Peaxniust ciupToBOTO OpOKEHUS.
[TonyueHne BTOpUYHBIX
MeTa0OoIMTOB B Ipoiokax. [[poxoku
KaK MPOAYIEHThI OMOTOTLINB.
[Tonyuenue 1eeBbIX OCIKOB B
IPOKIKAX.

Oco0eHHOCTH BETeTaTUBHOTO U
MIOJIOBOT'O PA3MHOKEHUS Y
IPOKIKEN, 3HAUCHUE U3YyUCHHUS
MHUTO3a U HUTOKUHE3A JJIs1
ONTUMU3AIUU TPOLECCOB
KyJIbTUBUPOBAHHUSI IPOKIKEBBIX
ITAMMOB, TOHUMaHUS IPUYUH
MaTOTE€HHOCTH JIPOXOKEH U TpuboB,
MOKMCKa MUIIIEHEN () YHTUIIUIOB U
pa3pabOTKHN HOBBIX JIEKAPCTBEHHBIX
penapaTos.

Bonopocnu — nepcrieKTuBHBIN
00BEKT JJI MPOU3BOJICTBA OEIKa U
yriaeBoJoB. buorexnonornyeckue
METOAbl OUUCTKU TBEPABIX,
KHUJIKUX OTXOJIOB U Ta3000pa3HBIX
OTXOJI0B MPOU3BOACTB. CTOUHBIC
BOJbIL. CXEeMbI OUHUCTKHU.
broduneTpsl, a3poTeHKH,
METAHTEHKHU, OKCUTEHKH.
AKTHUBHBIN W1 U BXOISIIIUE B HETO
MUKpoopranu3Msl. Mcnonas3oBanue
BOJIOPOCJIEN B OUMCTKE CTOYHBIX
BOJI.

JlaGoparopnas paboTa
«IToxcuet kneTok
IPOXOKEN B Kamepe
I'opsieBar.
JlaGoparopnas paboTa
«O0HapyxeHue
MPOJIYKTOB CIIUPTOBOTO
OpOXKEHUS: STUIIOBOTO
CIIUPTa U YTIEKUCIIOTO
razay.

JlaGoparopnas paboTa
«Habnronenue
Pa3MHOXKEHHUS
JIPOKIKEBBIX KIICTOK.
[TpakTuueckas padota
«Ilonyuenue TBOpora u
kKeupa Ha OCHOBE
MOJIOYHOKHCIIBIX
OakTepuii».
[TpakTuueckas pabota
«OCcHOBHBIE BUJIBI KBaca
U UX XapaKTEePUCTUKA
«Ipoxoxu n
MOJIOYHOKHCIIBIE
OakTepuw,
MPUMEHSIEMBIC IS
MIPOM3BOJICTBA KBAacay.
[IpakTrueckas padbora
«CpaBHUTENbHBIN
aHaJIU3 Pa3BUTHS
JPOKIKEN B a3pOOHBIX U
aHa’pPOOHBIX
YCIIOBUSX.
[IpakTrueckas padborta
«MeToabl OLICHKH
CBONCTB
xJieOOTMeKapHbIX
JIPOMKIKEH.
Oco0OeHHOoCTH
MPUMEHEHUS




MIPECCOBAHHBIX,
CYIIEHBIX U
WHCTaHTHBIX
IPOAKEN».
HccnenoBarenbekas
pabota «Bnusinue
(UBUKO-XUMUUYECKUX
(akTOpoB Ha Ka4yeCTBO
OMOTEXHOJIOTUYECKOM
POIYKINH (KBac,
kedup, CoIp, XJied u
TIp.)».
HccnenoBarenbckas
pabota «Bnusinue
(U3HKO-XUMHUYECKUX
(dhakTOpOB Ha POCT
Bojopociu (Chlorella
vulgaris)».

Tema 4.
HacaencrBennas
nHpopmanus (8 u)

HacnenctBeHHOCTD U
M3MEHUYNBOCTHh — OCHOBHBIC
CBOWCTBA XHMBBIX OPraHU3MOB.
N3menunBocTh. Buabl
N3MEHYHUBOCTb.

['en —MaTepuaJbHBIA HOCUTEID
HACJIEJICTBEHHOCTH U
n3MeHUYUBOCTU. HyKiienHOBBIE
KHUCcI0Thl. JIokanuzanusa
F€HEeTUYECKOro MaTepuaia B
KJeTke. JleneHue KIEeToK.
Pemnmukamus JIHK. OcnoBHas
J0TMa MOJICKYJISAPHOW OMOJIOTHH.
Tpanckpunuus. TpaHcasuus.
MyTtanumu.

[TpakTuyeckas padota
«MoaudukanronHas
U3MEHUYUBOCTH (JIUCTHS,
UTOJIKU C OJTHOTO
JIepeBa)».
[TpakTuueckas pabota
«['eH — uHCTPYKIUS 110
cOOpKe KJIeTKH (Ha
oucepe wim
KOHCTPYKTOPE)».
[IpakTraeckas pabora
«MyTtanus Ha
OyTepopone (Jrroboit
00BEKT M3 MpeablayIIeH
paboThI, T/Ie U3BMECHEHHE
WHCTPYKIIMH TPUBEJET
K U3MECHEHHIO
BHEIITHETO BUA

00BEKTa)».

Tema 5. [TosoxxeHnre BUPYCOB B CUCTEME [TpocmoTp

Bupycoaorusi (6 1) | opranudeckoro mupa. CTpyKTypau | JOKyMEHTAJIBLHOTO
XUMUYECKHUI COCTaB BUPYCOB. ¢dbunpMa o BUpycax.
Knaccudukanus Bupycos. [IpakTuueckas padoTa.
Penponykuust BupycoB. Bupycer - «Metoa pa3BeeHUI».
BO30yIuTENN UHPEKIUOHHBIX [IpakTuueckas padoTa.
6osie3Heil. OHKOBUPYCHI. «TutpoBanue
Bakrepuodaru: crpoenue, O0aktepruodarony.




CBOMCTBA, IPUMEHEHHUE.
buonoruueckue metToasl 60pHOBI €
BUPYCAMH.

Tema 6. 'ennas

OCHOBBI T€HHON HMHKECHEPHHU.

[TpakTuueckas padota

HHKEHepHUs 1 Bekropa. Cnennduueckue «OHIOOHYKJIEA3bI
OMOTEeXHOJI0TUH dbepMeHThl OaKTepuii. pecTpukiuu (padota ¢
8 v) buorexHonorNy NpoayKIUH HYKJICOTUIHBIMU
O€IKOB B OaKTepHUATBHBIX MOCJIeIOBATEILHOCTSIMU
KyJIbTypax. JlOCTH)KEHUS TEHHOU Ha Oymare)y.
WHXXEHEPUHU U OMOTEXHOJIOTHH. [IpakTrueckas pabora
CRISPR/Cas — cucrema «[eHHBIC HOXKHUIIBI -
aJalITHBHOTO UMMYHUTETA CRISPR/Cas
OaxTepuii u apxeir. TMO. Mertoabl | (MOAENIMpPOBaHHE HA
nosydenus I'MO. oymare)y.
Urpa-puckyccens:
«Bprpait rpanr Ha
coznanue ' MOy.
Tema 7. JloMecTukanus OCHOBHBIX Juckyccus
buoTexHojoruu B JIOMAITHUX JKUBOTHBIX; «JlomecTukamus, Bce Ju
KMBOTHOBO/ICTBE COBPEMEHHBIE IKCTIEPUMEHTHI TI0 pacTeHusl ¥ )KUBOTHBIE,
(8 v) JIOMECTHUKAITUU )KUBOTHBIX KOTOPBIE )KUBYT PSAIOM
(JTucuua, HOpKa | JIp. — C YEJIOBEKOM UM
AKCIIEPUMEHTHI HAYYHOM IIKOJIbI OJIOMAIIIHUBAOTCS ?
akajneMuka bensena). MoxHO 11 cuuTaTh
CoBpeMeHHbIE METOIbI B TapakaHa
’KHBOTHOBOJICTBE: TpPAHCIUIAHTALUS | OJOMAIIHEHHBIM
AMOPHUOHOB, XUMEPHBIC )KUBOTHBIE, | KUBOTHBIM?).
KJIOHUPOBAHUE. [TpakTuueckas pabora
OcHoBHBIE 00JIE3HU )KUBOTHBIX U «Metonuka
POJIb TATOTEHHBIX KJIOHUPOBAHUS
MUKPOOPTaHU3MOB U TIapa3uTOB B | (MOJENMPOBAaHKUE HA
Pa3BUTHU 3a00JIEBAHUI TOMAITHUX Oymare).
KUBOTHBIX U OCHOBHBIX M€pax [IpakTrueckas padborta
O00pBOBI C HUMU; POJTH TTOJIE3HBIX «CocTraBieHue painnoHa
MUKPOCUMOHMOHTOB B OpPTraHu3Me MUTaHUS )KUBOTHOTO,
*KUBOTHBIX. [TonoxurensHoe U pacyeT pacxoJ0B Ha
no0o4yHOE (OTPHUIATETHHOE) COJIEP KAHHEY.
BO3/ICHCTBUH aHTUOMOTHKOB Ha HccnengoBatenbckas
OpraHu3M B XOJI€ JICUEHUS paborta «OueHka
YKUBOTHBIX; 1IEJIU U 3aJ]a41 Ka4uecTBa MOJIOYHOM
BeTepuHapuu. buorexHonorus IPOTYKLUN.
KOPMOBBIX MPENApaToB.
Tema 8. OCHOBHBIE METO/IBI CEJICKIINH. [IpakTrueckas padbota

BuorexHogoruu B
PAaCTCHHCBOACTBE

['ubpunuzanus. ®opmsl oTdOOpA.
OCHOBHBIE HANPABJICHHUS

«BbIpamuBaem ropox.
Kak nposectu




(10 )

CEJIEKLIMU: YIIYyULICHNE
YPOKAWHOCTH, YCTOUYUBOCTH K
OMOTHYECKUM U a0UOTUYECKUM
dakTopam.

OCHOBHBIE IOJIXO/BI CEJEKIUU U
OMOTEXHOJIOTUU KYJIBTYPHBIX
pactenuii, [ uOpuaunzanus,
OTJaJeHHas THOpUIn3aLIKs,
UCKYCCTBEHHBIN 0TOOp, TE€TEPO3UC,
TpaHcpopMalus, MyTareHes,
TEHETUYECKOE PEJAKTUPOBAHUE).
Hcropus cenexkuuu B Poccuu u
MHUPE, UCTOPUSI Pa3BUTHS
BAKHEHIINX COPTOB KYJIbTYPHBIX
pacTeHH.

Kak yenoBek MoxeT
MOAUGUIIMPOBATH PACTCHUS ?
I'enHnas unxenepus pacrenui: Yro
TaKO€ T€HETUYECKAsI UH)KEHEPHS
pactenuil. TpaHcreHHbIe pacTeHUs.
Mertonp! nonyuenusi. O6pa3zoBaHue
OIYXOJIEH Y PACTEHUM.
ArpobakTepuanbHas
Tpancopmanus: Ti-Tia3Mubl.
I'enst T-IHK. MonekyisipHo-
F€HETUYECKHE MEXaHU3MBbI
Tpancpopmaiuu. ['eHeTnueckoe
penaktrupoBanrie. COBpeMEHHBIE
MOAXOJbI U TOCTUKEHHUS
TE€HETUYECKOT0 PEIAKTUPOBAHUS
pacTeHuM.

EcTb nu sxu3Hb B pobupke?
buortexHonorust KynbTypHBIX
pacTeHuM.

CKpEIIMBaHUE Y
ropoxa.
[TpakTuueckas padota
«["eHOMHBIC HOKHHIIBI
(MozenupoBaHUE
pabOTHI CUCTEMBI
CRISP-Cas).
HccnenoBarenbekas
pabora «BripamuBanue
pacTeHuil B IpoOupKe»
(MOXHO
BOCTIOJTH30BATHCS
pe3yabTaTaMu
TPEIBITYIINX
AKCTIEPUMEHTOB TIO
COCTaBJICHUIO
MUTATEIbHBIX
pPacTBOPOB JIJIst
pacTeHuii).

Monyab «MoJiekyasipable 0CHOBBI (pu3nooruu u papmakosorum» 9 Kiace

(68 yacos)
Tembl OcHoBHOeE coaepkaHue JesaTeJIbHOCTD
IIKOJbHUKOB
Tema 1. Brenenue. buoreHHbie 3J1€MEHTHI: HccnenoBarenbckas
dusunogornveckast | opranorensl: O, C, N, H. pabota
xumus (20 v) AxTuBHBIE (HOPMBI KUCTOpOaa, nX | «KoanuecTBeHHAs

MOJTy4YCHUE, HEUTpaTUu3aus.
MaxkposJIeMEHTHI: MPOLEHT

OOCHKA COACpKaHUA
MHUKPOIJICMCHTOB HJIN




COZIEp/KaHMs B OpraHU3ME,
BBINOJHsAEMas (PyHKIUS,

COACPIKAaHUC B MNPOAYKTAX IHUTAHUA.

Ca2+ - cBa3pIBaroNIMEe OCJIKH,
JETIOHUPOBAHUE KaJbITHS,
peryJsiius ypOBHS KaJbIUs B
Opra"usme: TOpMOHBI TOYeK. Mg —
CTpOEHHE XJIOpoduiLIa, €ro
AKTUBALIUS COJTHEYHOU DHEPTUEH.
MUKpPOIJIEMEHTHI: B KAKUX
MOJIEKYJIaX COJIepKaTCH,
BBITIOJTHsIEMast QYHKITHS,
CojiepKaHue B MPOAYKTAX MUTAHUSL.
[TocnenctBus nepeao3upoOBKU
MUKpOdJIEeMeHTaMu. Fe —
yCBaMBaEMBbIE THIIbI COCTMHCHU N
*Kenesa. ['eMornpoTenHsl,
reMOIIMaHUH, IUTOXPOMBI. CU —
YCBOCHHUE U TPAHCTIOPT MEIH.
benku, conepxaiue Meab.
[Tatosmornyeckue CUHAPOMBI
Menke u BuiibcoHa, CBA3aHHBIE C
MEeTa00IM3MOM MEIH.
ToKCUYHBIE ATIEMEHTHI
[Iepunoguueckou cCUCTEMBI ISt
opranusma. BinusHue HegocTaTka
MaKpO ¥ MUKPOIJIEMEHTOB Ha
YKHBBIC OPTaHU3MBI.

XKupsl. 3a0oeBanus yenoBexa,
CBSI3aHHBIE C HAPYUICHUSIMHU
KUPOBOT'O OOMEHA.
JucnunuaeMun.

VriaeBoasl. 3a00eBaHKs YeJIOBEKa,

CBSI3aHHBIC C HAPYIICHUSIMU
yriaeBoaHoro oomena. CaxapHbIit
IHa0eT.

benku. Ctpoenue. 3aboneBanus
YeJI0BEKa, CBSI3AHHBIE C
HapylieHHIMHU 0eIKOBOro 0OMeHa.
Oynkuun 0enkoB. DepPMEHTHI.
Mexanusm aeiictBud. Kmaccel
(bepMEHTATHBHBIX PEAKITUH.
KodepmeHnTsl.

ButamunbI KUpOpacTBOpUMBIE,
BojopacTBopumsbie. [IpeBpaienue

BUTAMHMHOB B MHUIIEBBIX
MPOAYKTaX).
IIpakTrueckoe 3aHsaTue
«KauecTBeHHBIE
pEeaKIuu Ha
OpraHUYECKUE
MOJIEKYJIBD.
IIpakTryeckoe 3aHsTHE
«aeHaTypanus OeJIKOB»
[IpakTrueckoe 3aHsATHE
«/3yyeHne akTUBHOCTH
aMuUJIa3b».
[IpakTHueckoe 3aHATHE
«/Imanmm3 (kaerodka
Tpayoe)».




BUTAaMHHOB B aKTUBHbBIE (DOPMBI
Ko(hepMEeHTOB. ABUTAMUHO3HI.
OCHOBHBIE TUITBI META0OTMYECKUX
peakuuii. buosHepreTuyeckue
npouecchl. ['mukonus. Huki
Kpe6ca. Llens nepenoca
ANEKTPOHOB. OKUCIEHUE KUPHBIX
kucnot. Katabonuzm
aMMHOKHUCIIOT. ['JIFOKOHEOreHes.
CuHTe3 yrieBoJi0B, OEJIKOB,
KUPOB. MeTaboIUTHIECKHE
3a0oneBanus. [Ipaktuueckoe
3aHATHE: «pElIeHUe 3a7a4 Ha
SHEPreTUYeCcKuii 0OMeH»
Knerka. [loustue mMemMOpaHsbl.
Oynkuun MmemOopaH. Buibt
TpaHCTIOPTA B KIIETKY.
MemOpaHHBIC OPTaHOU/IBI.
3aboseBaHus CBSI3aHHBIC C
HapylIeHueM paboThl MEMOPaHHBIX
opraseJui, 00J€3HU HAKOTIJICHUS.

Tunbl KOHTAaKTOB MCIKAY KJIICTKaMH.

3HaueHUE MEKKIIETOYHOM
KOMMYHHKALNH JJIS 300POBbs
OpraHus3Ma.

Snpo. YpoBHU ynlakOBKHU
XpOMaTUHA. XPOMOCOMHBIE
Tepputopun. HememOpaHHbIe
OpraHOUJbI.

Tema 2.
Mougekyasipaasi
ouoJiorus (20 4)

OCHOBHBIE BEXH Pa3BUTHS
MOJICKYJISIPHOM OMOJIOTHH.
HyknenHoBbie KUCIIOTHI.
OCHOBHbIE TPUHIUIIBI CTPOCHHSI.
Matpuunble cuHTE3bl. Pernmukanus
— OCHOBA KJIETOYHOTO JICJICHUS.
[TpuHUMIBI pETUTUKALINH.
Myranuu. YTo BhI3BIBAET
n3MeHeHus B ctpoenuu JTHK.
[IprHIMIIBI penapanuu.
Tpanckpumuus.

I'enernueckuii koa. Tpaucusius.
OpraHusanys reHOMa BUPYCOB
[IpoTnBOBHUpYCHBIE CPENICTBA,
MEXaHHU3MbI UX JIEUCTBUSL.
Opranu3zanusi reHoma OaKTepuii

[IpakTrueckas pabora
«Boigenenue JJHK u3
OaHaHa».
[IpakTrueckas padbora
«Mopgens JIHK-
OpUTaMK.
[IpakTrueckas padborta
«Onpenenenue
KauecTBa NpenaparoB
JHK ¢ noMo1bro
CHEKTPO(HOTOMETPUI
(Tpu HATMYUH
o0opya0BaHMs).
[IpakTrueckas padbota
«PermmkaTuBHas
MamwuHa (urpa-




AHnTHOaKTEpHATIbHBIE TPENapaThl.
Opranuzanus reHoMa SyKapuoT
I'enoMHOE penaxkTupoOBaHue.

JIEMOHCTpPAIUSA)».
[TpakTuueckas padota
«IIP (Mmoxenb
amITuuKanys Ha
Oymare)».
[IpakTuueckas padota
«Cuna mpomMoTopay.
[IpakTuueckas padota
«Pemenue 3a1a4 Ha
T€HETUUYECKUU KO .
[IpakTuueckas padota
«DoNIUHT OETKOBY.
HccnenoBarenbckast
paboTta
«Pacnpoctpanenue
aHTUOMOTUKOPE3UCTEHT
HBIX OaKTEepUii».
[TpakTuyeckas padota
«Pabora B
COBPEMEHHBIX
IeHETUYECKHX Oa3ax
naHHbIX. [IpoBenenue
Insilico ananuza

MOCJIe JOBaTEIbHOCTEH
T'CHOBY.
Tema 3. [Tonstue o nekapcrBax. [Ipunmunst | MccnegoBarenbekas
dapMakoJa0orust MOX0/1a K MOMCKY HOBBIX paboTa « IKCIepUMEHTa
(28 u) JIEKapCTBEHHBIX CPEJICTB. 0 OTIPEACIICHUIO

CKpHHMHT U €70 METO/IBI.

ITytu BBeaenus JIC.
dapMaKOKWHETUKA JIEKAPCTBEHHBIX
BellecTB. BecaceiBanue
(abcopO1ust) mekapcTB. OCHOBHBIE
MEXaHU3MbI BCACHIBAHUS.
TpaHCIoOpT JIEKApCTBEHHBIX
BelecTB. ['eHbl 1 Oenku nepBou
¢aze1 6uorpanchopmaruu. [Iytu
BBIBEJICHUS JIEKAPCTB U3
opraHuszMa. DKCKpeuus u
anumuHanus. ['eHsl u 6enku
BTOpOH (ha3sl OMOTpaHCHOpMATIHH.
dapmakoauHaMHuKa. [ J1aBHOE U
noO0YHOE, pe30pOTUBHOE U
MECTHOE, IPsIMOE, HENMPSIMOE U
pedriexkTopHoe AeHCTBHE.

TOKCUYHOCTH BEIIISCTB
Ha apTEMUIUIX.
[IpakTrueckas padbora
«Kapra sxcnipeccun
10(haMHUHOBBIX U
CEpOTOHUHOBBIX
PELENTOPOB B MO3T€
MBIIIICI.
HccnenoBaTenbckas
paboTta
«IToBenneHUEeCKHE TECTHI
Ha prIOkax Danio rario.
CseTino-TeMHas
Kamepay.
HccnemoBaTenbckas
paboTta
«IToBenneHueCcKUE TECTHI




Bunbl B3aMMOIEHCTBUS JIEKAPCTB.
CuHeprusm 1 aHTaroHU3M Ipu
COBMECTHOM JIEMCTBUH
JIEKapCTBEHHBIX BEIIECTB, UX
Pa3HOBUIHOCTH
TpancMeMOpaHHBIN CUTHATMHT.
Tunbl KJIETOYHBIX PEIETITOPOB.
MemOpaHHbIC: HOHHBIC KaHAJIBI,
KaTaJINTUYECKUE U COMPSIKEHHBIE C
G-0Oenkamu; BHYTPUKIIETOUHBIE:
[IUTOTUIA3MATUYECKUE U SIICPHBIC.
MexaHu3MBbl JIUTaHA-PEeLeNTOPHOTO
B3auMoencTBUs. CeleKTUBHOCTD
(M30MpaTeNIBLHOCTD) ACHCTBUS,
CBSI3b «XUMHUYECKAsi CTPYKTypa —
dbapMakosioruyeckasi akTUBHOCTh
BEILIECTB)

dapmMaKoJIOTUUECKON MOTYIISIIUN
CHHAINTUYECKON XOJIMHEPTUIECKOU
nepenadd. MosekynsipHbIi
MEXaHU3M JEUCTBUS U
dbapMakosioruueckrue cBorcTBa M-
XOJUHOOJIOKATOPOB,
raHrauo0JI0KaTOPOB U
Kypapernoao0HbIX CPE/ICTB.
dapmaKoJoruuecKas perysinus
AKTUBHOCTH aJpEHEPTUUECKOTO
CHHarca. AJpeHOMUMETHUKH,
a7peHOOJI0OKATOPHI,
CUMITAaTOJIUTUKH.

MonexkynspHast hapMaKkoIoTus
AHTUAJUIEPTUYECKUX CPEJICTB.
['ncTaMUHOBBIE PELIETITOPBI: THIIbI,
MOJIEKYJIsIpHAsl OpraHu3alusl.
Crabunu3aTopbl MEMOpPaH TYYHBIX
KJIETOK: MOJICKYJISIPHBIA MEXaHU3M
JefiCTBHSL, OCOOEHHOCTH
KJIMHUYECKOTO PUMEHEHUS, TOUKH
MPUIOKEHUS JEUCTBUS
WHTHOUTOPOB JTUTTUTHBIX
MEJIUaTOPOB.

MexaHu3m AencTBUS U
pUMEHEHHE IpenapaTos,
CTUMYJIUPYIOIIUX MPOLECCHI
ummyHutera. @apmakonornueckas

Ha peiOKax Danio rario.
OTKpBITOE MOJIEY.
Hccnenosarenbekas
paboTta
«IloBeneHuUecKHue TeCThI
Ha pbIOKax Danio rario.
CraiiHO€ MOBEIEHUE.
[TpakTuueckas paborta
«Biuganue agpenanuna
Ha CEepJICUHbIC
COKpaIllCHUS
(mporpamMmmMHoOe
o0OecrieueHue)».
[IpakTuueckas padota
«I'ucronornueckue
npenaparbl UMMYHHOU
CHUCTEMBI».
[TpakTuueckas padota
«I'ucronornueckue
npenaparsl HEpBHOU
CUCTEMBI».




XapaKTEPUCTUKA UHTEPIECHKUHOB:
IIOJIYYEHUE, MEXAHU3M JCUCTBUSA,
npuMeHeHne. OCHOBBI
naToU3u0JIOruu 0CcTpodazoBoro
OTBETA, MEIUAIUS BOCTIAJICHUS.
MonekyJIsIpHbIi MEXaHU3M
MPOTUBOBOCIIAIUTEIILHOTO
JNEUCTBUSA
[JIFOKOKOPTUKOCTEPOUIOB,
HECTEPOUIHBIX
MPOTUBOBOCHIAIIUTENBHBIX CPEJICTB.
[ToHsiTHE O HapKO3€ M HAPKO3HBIX
npenaparax. Kierounslii u
HEPBHBIN HAPKO3.
dapMakoIorudecKas
XapaKTEPUCTUKA OTIEIbHBIX TPy
HapKO3HBIX CPEJCTB.
[TocnenoBaTenbHOCTh ACUCTBUS HA
LHEHTPAIbHYIO CUCTEMY.
duznonoruueckuii cox; asel cHa.
Bunbr Hapymennit cHa [lonsitue o
MEIMKaMEHTO3HOM CHE U
CHOTBOPHBIX Ipernaparax
(TMITHOTHUKAX).

MonekynsipHble acHEKThI
Horuuenuuu. OnuatHbeie
pELENnTOpbl, UX THUIIHI.
DOHKedanuHbl U YHAOPHHUHEI -
SHJIOTEHHbIE JTUTAH/Ibl OITMATHBIX
pPELENnTOPOB.
AHTHUIICUXOTHYECKOE JCeHCTBHUE,
BIMSTHUE Ha () YHKIIUAIO
3KCTpanupaMUIHON CUCTEMBI,
IMOIIMOHANBHYIO Cepy, pBOTHBIH
LEHTpP, apTEPUAIIBHOE JABJICHUE,
LEHTP TEPMOPETYJIISALIMU.
MonekysipHble MEXaHU3MBI
JNEUCTBUSI HEUPOJIEIITUKOB,
BIIMSTHUE Ha 10()aMUHOBBIE,
CEpOTOHUHOBBIE, AIPEHO- U
TUCTAMUHOBBIE PELENITOPBI, UX
JEUCTBUE HA KIIETOYHBIE
MeMOpaHbl, Ha JEMOHUPOBAHUE
TKaHEBBIX MOHOAMHUHOB.
[ToreHuman-3aBUCUMbIE HATPUEBBIC




KaHa/Ibl KAK MUIIIEHHU JENUCTBUS
MECTHBIX aHecTeTHKOB. CocoObl
WHTHOUPOBAHUS TTOTCHITHAI-
3aBUCUMBIX HATPUEBBIX KAHAIOB
MECTHBIMH aHECTETUKAMU.

Monyab «MoJsiekyasipHble 0OCHOBBI cesieknun» 9 kiacc (68 yacon)

ounostorus (20 u)

HyxkiienHOBBIE KUCTOTBI.
OCHOBHBIE IPUHILIMIIBI CTPOEHUS.
Marpuunsle cuHTE3bl. Permnukanus
— OCHOBA KJIETOYHOI'O JICJICHHUS.
[IpuHUHMIIBI pETIUKALIIY.
Myranuu. Uto BeI3bIBacT
u3meHeHus B crpoennu JJHK.
[IpuHUMIBI penapanum.
Tpanckpunuus. [ eHeTnueckuii
koJ. OpraHuzaiusi FTeHOMa BUPYCOB
[IpoTrBOBHUpYCHBIE CPENCTBA,
MEXaHU3MbI UX JIEUCTBUS.
Opranuzanus reHoMa OaKkTepuit
AnTHOaKTEpHATIbHBIEC TPETapaThl.
Opranuzaiusi reHoMa 3yKapuoT
['eHOMHOE pegaKTUpPOBAHUE.

Tembl OcHoBHOeE coiep:KaHue JlesiTeJIbHOCTD
IIKOJbHUKOB
Tema 1. OCHOBHBIE BEXU Pa3BUTHS [IpakTrueckas pabora
MoJiekyaspHas MOJICKYJISIPHOM OMOJIOTUH. «Boinenenne JJTHK u3

OaHaHay.
[IpakTuueckas padota
«Mopgens IHK-
OpUTaAMU.
[TpakTuyeckas padota
«Onpenenenue
KadecTBa IpernapaToB
JHK ¢ moMoisro
CHEKTPOHOTOMETPHUI
(Tpu HATTUYUH
000OpyI0BaHMS ).
[TpakTuueckas pabora
«PennukaTuBHas
MaiuHa (urpa-
JIEMOHCTpAIUA)».
[IpakTudeckas paboTa
«ITHP (Mmoxenn
aMITMUKanus Ha
Oymare)».
[IpakTuueckas padbora
«Cuna mpoMoTopay.
[IpakTuyeckas pabora
«Pemenue 3anad Ha
T€HETUYECKUN KOJI.
Tpancmanus».
[IpakTrueckas padborta
«DonauHT OEIKOBY.
HccnenoBarenbekas
paboTta
«Pacnpoctpanenue
AHTUOMOTHUKOPE3UCTEHT
HBIX OaKTepuii».
[IpakTrueckas padbota




«Pabota B 0OBpeMEHHBIX
reHeTHYECKUX 0azax
nanselX. [IpoBenenue
In silico ananu3za

MOCJICIOBATEIILHOCTEH
TCHOBY.
Tema 2. IIpenmer renetuku. Kparkas Ponesas urpa
MouJiekyJisipHbIEe VCTOPUS Pa3BUTHUS PEICTABICHUS | «AJLIIETIN.
OCHOBBI F€eHETHKH 0 HACJICJICTBEHHOCTH. HccnenoBaTenbCKUi
(20 v) OT reHa K NpuU3HAaKy: KaK poeKkT MyTareHHbIe
packpacuth koTa. UTo Takoe (baxTophI.

npusHak? [IyTe OT rena no
npu3zHaka. Myrtanuu. Aienu.
['eTepo3UroThl ¥ TOMO3UTOTHI.
JloMUHAHTHBIE U PEIIECCUBHBIC
aJlIeIIu.

['eHbI cTPOST OpraHu3M.
BxomroueHue v BRIKITFOUCHUE
6ompiioro Habopa resoB. Kax
KJICTKH IOHUMAIOT, KaKue TeHbI
JTOJDKHBI paboTaTh.

JlvckpeTHOe HacCIeI0BaHUE
MpU3HAKOB. 3aKOHBI MeHens:
OJIMH T€H - OJIMH Ipu3HaK. Cxema
CKpeIIMBaHUs. 3aKOH
eauHoo0pasus THOPUIOB ITEPBOTO
MOKOJICHMS. 3aKOH PACIICIIIICHUS
MpU3HaKa BO BTOPOM IMOKOJICHUHU.
3axkoHBI MeHIems: HECKOIbKO
TE€HOB - HECKOJIbKO MTPU3HAKOB.
JIuruOpuIHOE CKpEIIMBaHNUE.
HezaBucumoe pacxoxaeHue
xpoMocoM. ClensieHHOe
HacJIeJJOBaHUE.

B3aumonericTBre reHOB.
AJITENIbHOE Y HEAJUIEIBHOE.
Onpenenenue nona. [lonossie
XpoMocoMbI. CaMIIbl U CAMKH.
Brnusiaue ¢hakTopoB OKpyKaromie
cpelibl. XpOMOCOMHOE
onpenenenue nona. [lonossie
xpoMocoMsl. [IpoGiema
JOMOJTHUTENBHON X-XpOMOCOMBI Y
KEHIUH. TpexX1BeTHbIE KOLIKH.

Ponesas urpa «Cynp0a
KJIETKN». | eHBI-
MEePEKITI0YATENH.
[IpakTueckoe 3aganne
«ANTOPUTMBI 17151
KJIETOK.
[IpakTueckoe 3aganne
«Enunoobpasue
MIEPBOTO MOKOJICHUSI».
[IpakTHueckoe 3a1aHue
«Pacmennenune Bo
BTOPOM TTOKOJICHU .
HccnenoBaTensckuii
MPOEKT «3aKOHBI [
Mennens B
AKCIIEPUMEHTE.
[IpakTrueckoe 3aganne
«PemeTtka I[lennera».
[IpakTrueckoe 3aganne
«HacnenoBanue,
CLICTIZICHHOE C TI0JIOM.
[IpakTrueckoe 3aHsTHE
«B3anmoneiicTBus
reHOB (MOJIEIMPOBAaHHE
CHUHTE3a U TpaHCIOpTa
MUTMEHTA B KJIETKY)».




Tema 3.
MoJiexyJisipHble
OCHOBBI CeJICKIHH
(28 v)

['eHbl B momysnusix: BEIUKOE
paBHoBecue. [lomyssiuus. YacToTsl
BCTPEYAEMOCTH MPU3HAKA U
ajuiens. YpaBHEHHUE Xapau-
BaiinOepra. [lonymnsiuu
MEHSIFOTCS: YACIIEHHOCTb,
MUTpaIys U BIOOP CyIpyra.
®DaKTOPhI, KOTOPHIE BHIBOJAT
MOMYJISILIUIO U3 PaBHOBECHUsT Xapau-
BaiinOepra. UucnenHoctb
nonynaanuu. Ponesas urpa
«3ddexT ocHoBarens». peid
resos. Myranuu. Hecinyuaiinoe
ckpemuBanue. M3omanus.
[Tonynsiiuu MEHSIIOTCS:
€CTeCTBEHHBIN 0TO0p. Mexanusm
JEUCTBUSI €CTECTBEHHOI'0 0TOOPA.
JIBxymuit oTo0p.
MoaudukanoHHast
U3MEHYMBOCTh. CTaTUCTUUYECKHUE
0COOEHHOCTH MOIU(PUKAITMOHHOH
u3MeHunBocTu. HacnenoBanue
KOJIMYECTBEHHBIX TPU3HAKOB.
KonnuecTBeHHBIE NPU3HAKY.
CpenoBast UBMEHYMBOCTD
npusHaka. Koappumment
HacjeqyeMocTu npu3Haka. OTBeT
Ha oTOOp. [Tonck reHos
KOJIMYECTBEHHBIX TPU3HAKOB.
OnHOHYKJIEOTUAHBIE BAPUAHTHI
reHoB. JIHK-uumn. ITomHOTeHOMHBIN
AHAJIN3 acCOLMALINM.

«OMBD» HaJl FEHOMOM.
[Toctrenomuas spa. ObpaTtHas
reHeTuka. «OMUKCHBIE»
uccienosanus. [Iporeom,
MeTabosoM. JloMecTUKaIus 1
LHEHTPbl TEHETHYECKOTO
pasHooOpa3us. [Toucku pacTeHuii ¢
«XOPOLIUMMY MPU3HAKAMU IS
yenoBeka. LleHTpbl reHeTHYecKoro
pa3HooOpa3usa. Hukonait UBanoBu4
Baswiios. Cenexuusi.
KomOunanmonnas u rubpunas
cenieknus. ['ereposuc.

IIpakTrueckoe 3ananue
«YacToThl ameneu,
T€HOTHUIIOB U
(EeHOTHUTIOBY.
HccnenoBarenbckum
IIPOEKT «AHanu3
T€HETUYECKOU
CTPYKTYpHI MOMYJISIIUU
(Ha OCHOBE 3aKOHa
Xapau-Baitusepra)y.
Ponesas urpa «9¢dekr
OyTBUTOYHOTO
TOPJIBIIIKAY.

Ponesas urpa
«EcTecTBEeHHBIN
oTOOPY.
Hccnenosarenbckue
paboTHI
«MoaudukaronHas
U3MEHYUBOCTD
pacTeHuil B mpenenax
Balller0 MECTa
AKUTEITBCTBA.
[IpakTrueckoe 3agaHue
«ATPOHOMBI».
[TpakTuyeckoe 3amaHue
«I"omonoruyeckue
PAABI HACIEICTBEHHOM
U3MEHYUBOCTI.




CoXpaHUTh ¥ U3YyUUTb T€HBI, YTOOBI
MeHSITh Oyayiee. Kak mpaBuibHO
XpaHuTh rewsl. Komnekuu
FEHETUYECKUX PECYPCOB PACTECHHUIA.
[IpakTukym n/unu
VICCIIEI0BATEIbCKUN IPOEKT:
Mertonbl KyIbTUBUPOBAHHUS 1n Vitro
JJIs1 COXPAHEHHS] TEHETHYECKUX
pECYpPCOB PACTEHUM U ISt
YCKOPEHHOM CEJIEKIINU
['eHeTnUeckue HEHTPHI B HALLIEH
crpane. [ e 3aHuMarorcs
TEHETUKON Y TEHOMUKOM JJI HYXK]T
CEJIbCKOT'O XO35IUCTBA.




