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INOACHUTEJIBHASA 3AIINCKA

AKTYyaJlbHOCTh W Ha3HauyeHue mnporpammbl. [Iporpamma paspaborana B
COOTBETCTBUM C TpeOoBaHUsIMU DenepaqbHOTO TOCYAAPCTBEHHOIO 00pa30BaTEIbHOIO
CTaHJapTa OCHOBHOTO 001mero oOpa3oBaHMs, OpPUEHTUPOBAaHA Ha OOecreYeHHE
WHIUBUYAIBHBIX MOTPEOHOCTEH O0O0ydYarolmuMxcsi M HampaBieHa Ha JIOCTHKCHHE
IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOTrpaMMbl OCHOBHOT'O 00IIEro oOpa3oBaHUS C
y4€TOM BBIOOpA YyYaCTHUKAMHU OOpa30BaTENIbHBIX OTHOIIEHUN KypCOB BHEYPOUHOM
JESTENIbHOCTH. JTO TO3BOJSET OOECIEYUTh EIUHCTBO O0Os3aTENbHBIX TPeOOBaHMIA
®I'OC BO BceM MPOCTPAHCTBE IKOJIBHOIO 00pa30BaHUs: HE TOJIBKO Ha YPOKE, HO M 3a
€ro npeieiaMu.

AKTyaJIbHOCTh ~ pe€ajiu3allui  JaHHOW  TporpaMMmbl  OOYyCIOBJIEHAa  caMOM
0COOEHHOCTBIO TPOEKTHO-UCCIEA0BATEIBCKON IEATETbHOCTH. DTa NESITEIIbHOCTD JIEKUT
B OCHOBE MT03HABATEJILHOTO MHTEpeca peOeHKa, SBIISICTCS 3aJJ0TOM YMEHHUSI TNIAHUPOBATh
JT00ble  JIEWCTBUST M Ba)XKHBIM YCJIOBHEM YCHEITHOW peanu3auuu uaed. Jlroobie
U3MEHEHHUSI COBPEMEHHOTO OOIIEeCTBa CBSI3aHBI C MPOEKTAMU U HMCCIECIOBAHUAMU — B
HayKe, TBOpYECTBE, Ou3Hece, oOIecTBeHHON XU3HU. [[09TOMy Ba)KHBIM 3JIEMEHTOM
Pa3BUTHS JIMYHOCTU OOydYaromerocs: sBisieTcs (OPMUPOBAHUE OCHOBHBIX HABBIKOB
MPOEKTHO-UCCIEA0BATEIbCKON IEATETbHOCTH.

[Iporpammoii mpegycMoTpeHo (HOPMHPOBAHHE COBPEMEHHOTO TEOPETHUYECKOIO
YpOBHSI 3HaHWUW, a TaKkKe U TPAKTUYECKOTO ONbITa paboThl € Ja0OPATOPHBIM
00OpyZI0OBaHUEM, OBJIAJCHUE MPUEMaMU HCCIENOBATEIHLCKONU ACATENBHOCTH. MeTob
opraHu3ainuu  00pa3oBaTeIbHOW W  HAYYHO-MCCIIEOBATEIbCKON  JIEITebHOCTH
npeaycMaTpuBaOT (HOPMHUPOBAHHE y OOYyYarOUIUMXCsl HECTAaHJAPTHOTO TBOPUYECKOTO
MBIIIUICHUS, CBOOO/IbI CAMOBBIPAYKEHUSI M MHIAUBUIYATLHOCTH CYKICHUH.

Jlnsg monHOro ydera mnoOTpeOHOCTEH ydYamuxcss B TMPOTpaMMe HCTOIb3yeTcs
muddepeHIUpOBaHHBIA  MOAXOA, YTO CTUMYJHMPYET Yy4Yalllerocss K YBEJIUYEHUIO
HOTp€6HOCTI/I B HHHHBHHY&HBHOﬁ, PIHTGJIJIGKTyaJII)HOﬁ U TI03HaBaTeIbHOMN ACATCIBbHOCTHU
Y pa3BUTHIO HAYYHO-UCCIIEI0BATEILCKUX HAaBLIKOB. [IporpamMma ctanet BocTpeOOBaHHOM
B TIEPBYIO oOuepellb IIKOJIbHUKAMH, KOTOpbIE HMEIOT CTOMKUA HWHTEpeC W
COOTBETCTBYIOIIYI0O MOTHBALMIO K HW3YYEHUIO NPEIMETOB €CTECTBEHHO-HAYYHOTO
[[MKJIa, €CTECTBEHHBIM HayKaM U T€XHOJIOTHUSIM.

B mompocTKOBOM BO3pacTe ydarmiuecs MpOSBISIOT CBOKO 3aWHTEPECOBAHHOCTHh B TOW
WIM WHOM 00jacTd 3HAHUM, HAy4YHOM HAMNpaBlIeHWH WIK MOpodecCuOHANbHOU
JesTeNbHOCTH. TakuMm o00pa3oM MPOUCXOAUT (OPMHPOBAHWE TIO3HABATEIFHOW U
npoecCHOHaIBbHON COCTaBISIONIEH JUYHOCTH, MOMOTAeT YyalleMycs B OIpeAesIeHUU
OyyIero >KN3HEHHOTO MyTH U B TPOPECCHOHATBHOM BBIOOPE TIOCIIe OKOHYAHUS IIKOJBI.
[Tomo6HOTO pO/a 3aMHTEPECOBAHHOCTh CTUMYJIHPYET IMOCTOSHHOE JKEJIaHWEe MIKOJIbHUKA K
MIO3HAHUIO HOBOTO, PACIIMPEHUIO U YTITyOJIEHUIO COOTBETCTBYIONINX 3HAHUH, U



IIOJlyYEHUIO HOBBIX B TOM YHCJE MPAKTUYECKUX HABBIKOB, a TAaKXE MOTHUBHUPYET
ydauierocsi Ha npo(opueHTaluto.

[IporpamMMa HareneHa Ha MOMOIb PeOEHKY B OCBOCHHHM OCHOB OpTaHM3alMH U
OCYILIECTBICHUSI COOCTBEHHOM MPOEKTHO-UCCIEA0BATEIBCKOM ACSITENILHOCTH, a TAKXKE B
OpUOOpETEHUH HEOOXOIMMOTO OmblTa s paboThl HaJ  HMHJIMBUIYaJbHBIM
UCCJIEIOBAHUEM WIH MpoeKToM. [IporpamMmma moMoXeT IIKOJIBHUKY B 0oJiee IIyOOKOM
U3YYEeHUU MHTEPECYIOIIel ero 00JIacTH €CTeCTBEHHBIX HAYK, a TaKKe B MPUOOPETCHUN
BaXXHBIX COLIMAJIBHBIX HABBIKOB, HEOOXOJUMBIX Ul MPOAYKTHBHOM COLMAINM3ALMUA U
(opMUPOBaHUSA IPaXKTAHCKON TTO3ULIUH:

— HaBBIKA CaMOCTOSITEJIBHOIO PEIICHUS AaKTyaJbHBIX MCCIECA0BATENbCKUX WIIN
IPAKTUYECKUX 3a/lad, BKIIOYAIOUIET0 B ce0sd yYMEHHE BHJIETh U aHAJIU3UPOBATH
npoOJeMbl, HYXKIAIOIIMECd B PEIIEHWU, YMEHHE JACTAIbHO MpopadaThiBaTh M
peanu30BbIBaTh CIOCOOBI PabOTHl ¢ HUMH, YMEHHUE TUIAHUPOBATh COOCTBEHHYIO paboTy
Y CaMOCTOATEIIEHO KOHTPOJIMPOBATH CBOE IIPOJBHKEHUE K JKEITAEMOMY PE3YNIbTaTY;

— HaBbIKa F€HEPUPOBaHMS U 0(OPMIIEHHSI COOCTBEHHBIX UAEH, 00JeUeHUs uX B
yIOOHYIO JUI pacpocTpaHeHUs popmy;

— - HaBBIKA YBOKUTEIHHOTO OTHOIICHHUS K 9y>KUM B3TJISAaM U HIEsIM, 0(hOpMIICHHBIM
B paloTax APYyrux JitoJeH, Ipyrux aBTOPOB — BIAEINIbLIEB HHTEIJIEKTYaIbHOM
COOCTBCHHOCTH;

— HaBbIKA  MYyOJMYHOTO  BBICTYIUIEHUS  Tieped  OONBIIONW  ayJUTOpUEH,
apryMEHTUPOBAHMS W OTCTAaMBAHMS CBOEHM TOYKM 3pPEHHUsS, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB U B3pOCIBIX, YOSKIEHUS IPYrUX B CBOEH MpPaBOTE, MPOABMKEHUS CBOUX
HUaeH;

— HaBblka pabOThl CO CHEIHUAIN3UPOBAHHBIMU KOMIBIOTEPHBIMHU IMPOTPAMMAMH,
7a00paTOPHBIM  00OpPYJOBAHHEM, TEXHUYECKUMHU YCTPOHCTBaMHU, OHOIMOTEUHBIMU
dboHAAMM W HUHBIMU pPECypCaMU, C KOTOPBIMM MOXET OBITh CBsI3aHAa MPOEKTHO-
UCCJIeI0BATENbCKAS IEATEIbHOCTD IKOJIbHUKA.

Kpome Toro, pabota nmkoiabHIUKa HaJ IPOEKTOM WJIM HCClIeJOBaHUEM OyIeT
CIIOCOOCTBOBATH M PA3BUTHIO €T0 aJICKBATHOM CaMOOLICHKH.

BapuanTel peajuzanuu nporpaMmmsl 1 GopMbI IPOBeeHUS 3aHATHIA.

JlanHass mporpamMma paccuuTaHa Ha pabOTy €O IIKOJbHUKaMH 5-9 Kiaccos.
[lenarory BaxkHee aKIEHTUPOBATh CBOE BHUMAHUE HE CTOJILKO Ha KaueCTBE pe3ysibTaTa
IPOEKTa WJIM UCCIEA0BAaHUA, CKOJIBKO Ha TOM, YTOOBI yUaluiics Moaydall 3HaHUsI B TOM
YHCJI€ U YePEe3 BINIOJHEHUE MTPAKTUYECKOTO 3aaHMsl, 1e71al BBIBOJIbI M YMO3AKITIOUSHUS
Ha OCHOBAaHHMHM CBOEr0 MCCJENOBAHMS, YYWIICS CPaBHUBATH €ro PE3YJbTATHl C
TEOPETUYECKUM MATEpUaIOM M HCCIENOBAHUSAMHU JAPYTUX MIKOJIBHUKOB. Takum
00pa3oM, IIKOJIbHUK OCBOUT OCHOBBI MPOEKTHO-UCCIIENOBATEIbCKON ACSITENbHOCTU U
IpUOOpPETET HABBIK KPUTUYECKOTO OTHOLIEHMSI K MaTepHally.



[Iporpamma pa3buta Ha MOAYJIH, KOTOPbIE MOTYT OBITH HCIOJIL30BAaHBI JHOO
4acTU4yHO, JuO0 monHocThio. Tak Momynb «Kak  JKMBOTHBIE W pacTeHUs
npUCIIOCcCabIMBAIOTCS (IBOJTIOLUOHHAS SKOJIOTHUS) MPEIINoiaraeTcs s U3yYeHHs B 5 WK
6 kacce B TeueHue ogHoro roja (34 gaca B roa). Moaynu «OCHOBBI paCTEHHUEBOJICTBA» U
«buorexHonorus» paccuuTaHbl Ha 68 4acOB MU MOTYT OBITh PEAM30BAHbI B TEUCHUH 2-X
net (mo 34 gaca B rox) wiaud B TedyeHun 1 roma (68 gacoB B rom). Bo BTOpoM ciydae
BO3MOYHO MPOXOXKIeHHE 000ux Moaynen («OCHOBBI paCTEHUEBOICTBAa» B 7 WU § Kilacce,
«buorexnonorun» B 7 wnu 8 Kkiacce). AHATIOTMYHO MOAYNU «MoJeKysipHble OCHOBBI
¢dbusnonoruu u Gapmaxkonorun» U «MoJleKyIsipHbIE OCHOBBI CEJIEKIIUNY) PACCUUTAHBI Ha 68
YacoOB U MOTYT ObITh pEaJIN30BaHbI B TEUCHUHU 2-

x et (mo 34 daca B roa) win B TeueHuu 1 roga (68 yacoB B roma). Bo BTopom ciyuae
BO3MOXXHO MPOXOXKJACHHE 000ux Mojaysie («MoJeKysipHble OCHOBBI CENEKIUu» B 8
Kiacce, «MoJekysipHble OCHOBBI (PM3HOJIOTHUU U (hapMaKoJoTun» B 9 kiacce).

MOXHO pEKOMEHAOBATh HCIOJb30BaTh MoAyJIu «Kak >KUBOTHBIE M PaCTCHUSA
npucnocadiauBaioTcsa», «OCHOBBI  pAacTECHUEBOJCTBaY», «MOJEKYISIpHbIE OCHOBBI
CEJICKIIMM» B KaU4€CTBE HEMPEPBHIBHOTO 00pa3zoBaTeIbHOro mMukia (5-9 kiace mo 1 yacy B
HEJICNI0) JJIS KJIAaCCOB arpoOMOTEXHOJIOTMUECKOW HampaBieHHOCTH. Moaymu «Kak
JKUBOTHBIE M paCTEHUs MpucnocabiuBaoTCsay, «buorexHomorun» u «MojekysipHbIe
OCHOBBI (PU3HOJIOTHH U (PapMaAKOJOTHN» B KAUECTBE HEMPEPHIBHOIO 00OPa30BATEIHLHOTO
nukia (5-9 kmacc mo 1 wacy B HENENI0) MJisg KJIAcCOB OMOTEXHOJIOTUYECKOTO WU
MEIUIMHCKOTO HAIPaBJICHUMN.

B3aumocBsa3b ¢ mnporpammor BocnuTtaHus. lIporpamMmma Kypca BHEYpOYHOM
NIesTEeNbHOCTH pa3paboTaHa C y4ETOM PEKOMEHAAMA TPUMEPHOW  TPOrpaMMBbl
BOCIIUTAHUS, YUYUTHIBAET TCHUXOJIOTO-TIEIarOTUYECKUEe OCOOCHHOCTH JAHHBIX BO3PACTHBIX
KaTeropuil. DTO TO3BOJSET HAa MPAKTHKE COCAMHUTH OOYYaOIIyI0 M BOCIUTATEIIBHYIO
NeSATENHHOCTh TeIarora, OPUEHTHUPOBATh €€ HE TOJHKO HAa HHTEIUICKTyalbHOE, HO W Ha
HPaBCTBEHHOE, COIIMATILHOE Pa3BUTHE peOeHKA. DTO NMPOSBISCTCS:

— B INPUOPUTETE JUYHOCTHBIX PE3YJIbTATOB PEAIM3AMU MPOrpaMMbl BHEYPOUHOH
JESITEIbHOCTH, HAIICAIMINX CBOE€ OTPAXKCHUE M KOHKPETH3alMI0 B MPUMEPHOU
IIpOrpaMMe BOCIIUTAHUS;

— B BO3MOXXHOCTM KOMIUIEKTOBaHHUsI PA3HOBO3PACTHBIX TPYNN JJIs OpPraHU3aluu
npoOPUEHTAITMOHHONW  JCATENHHOCTH IIKOJIHHUKOB, BOCIHMTATEILHOE 3HAYCHUE
KOTOPBIX OTMEUYAETCS B MPUMEPHOU MPOrpaMMeE BOCIIUTAHHUS;

— B HUHTEPAKTUBHBIX (¢opMax 3aHATUM IS IIKOJHHUKOB, OOECIEYMBAIOIIUX
OOJIBIIIYI0O WX BOBJICUCHHOCTh B COBMECTHYIO C TMEAaroroM M JAPYTUMHU JI€ThbMHU
NeATEIbHOCTh W BO3MOKHOCTH OOpa3OBaHMsI Ha €€ OCHOBE JI€TCKO-B3POCIBIX
OOITHOCTEH, KIIOYEBOE 3HAYEHWE KOTOPBIX I BOCIHTAHHS TIOIYEPKUBACTCS
IIPUMEPHOM ITPOrPaMMON BOCTIMTAHUS.



Oco0enHocTH padoOTHI YUUTEJIS MO0 MporpamMme. 3aja4a YUYUTENs] COCTOUT B TOM,
4yTOOBl  COMPOBOXJATh MPOIECC MPO(PECCHOHANBHON OpUEHTAllUU IIKOJbHUKA,
packppiBasi MOTEHLIHAN Ka)JI0ro 4Yepe3 BOBJICYEHHWE B MHOTOOOPAa3HYIO JIESTEIBHOCTD,
OpPraHM30BaHHYIO B pa3HbIX Qopmax. [lpu 3TOM pe3ynpTaTtoM pabOTHl Y4YHUTENs B
NEPBYI0 OYEpedb SBIAECTCS JIMYHOCTHOE pa3BUTHE ywamerocs. JIMYHOCTHBIX
PE3YNbTATOB YUUTENIb MOXKET JOCTUYD, YBIIEKAsl yUEHHKA COBMECTHON U HHTEPECHON UM
000MM JIESITENIbHOCTBIO, YCTAHABIMBAs BO BpEMs 3aHATUNA J0OpOXKeNaTeIbHYIO,
MOIJIEP>KUBAIOIIYI0 aTMOC(hEpY, HACKIIIAS 3aHATHS IEGHHOCTHBIM COZEP>KaHUEM.

[IpumepHas cxema npoOBEAECHUS 3aHATHN 110 ITPOTPAMME:

1. OOBsACHEHHE TEOPETUUECKOTO MaTepraa o TeMe.

2. TlonroroBka K SKCIIEPUMEHTAIFHOMY 3aHSATHIO, OOCYKICHHE 0OBEKTOB AJIs
MPaKTUYECKOTO 3aHATHS.

3. IlpoBeneHmne MpakTUIECKOTO 3aHITHSI — OCHOBHAS 3a7]aya OCBOCHHE METOI0JIOTUHU
JAHHOTO IKCIIEPUMEHTA.

4. Ilo OKOHYaHUM TPEIOKHUTHh JETSAM, KOTOPbIE 3aWHTEPECOBAINCH JIaHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €0 B MCCIEA0BATEIbCKUI MPOEKT. [ 3TOro HeoOXoaumMo
OOCYyIUTh OOBEKTHI, KOTOpbIE YYEHHK OyJIeT HWCCIelNoBaTh, COCTAaBUTh IUIAH
DKCIIEPUMEHTA.

5. IloMoub yUeHHKY MpOaHATU3UPOBATh PE3YJIbTaThl SKCIEPUMEHTA.

OueHuTh pe3ysbTaThl MPOEKTHO-UCCIIEN0BATEIbCKON AESITEIBHOCTH IIKOJIBHUKOB
MOXHO B IIpOILIECCE€ 3alllUThl MMU CBOMX pabOT B paMKax IIKOJbHOM Hay4HO-
MPaKTUYECKON KOH(PEPEHIUU.



COJIEP’)KAHUE KYPCA BHEYPOYHOM JEATEJBbHOCTH

Moayab «Kak :KUBOTHbIE U PACTEHHUS NPHUCIIOCADINBAIOTC)
(3BOJIIOIIMOHHAS IK0JI0THs1) 5-6 Kiaccnl (34 yaca)

1. Mbut uccneoyem »sncuevie 0o6vexkmot (6 uacos)

CBoiicTBa M CTPOEHHE >KUBBIX OPraHW3MOB (CTpoeHuEe KieTku). Bum, ocoObp —
OpraHu3M Kak eAuHas cucreMa. Ananrtauuu (npucrnocodneHust). [lonstue romeocrasza
’KUBOTO opranu3ma. CriocoObl ero nojjiepxaHusl.

[lonsitue BapuaTuBHOCTH mNpu3HaKa. MccrnenoBarenbckue padoTel «Bce mm
(cunupl, 6enku, 6epe3sl U T.1.) oauHaKoBbIe? DOTOKBECTY.

Orpanuuenusi mopdoriorudeckux u ¢uznogornyeckux ananrauuid. I[louemy
OpraHu3Mbl HE CTAHOBATCS OECKOHEYHO OOJBIIMMH, MAJECHbKUMH, BCESTHBIM.
[Ipaktrueckast padota «CocTaBisieM KHUTY PEKOPIOB PACTEHUN M KMBOTHBIX HAIIETO
Kpasi».

2. Bauanue oxpyscarouieii cpeovt Ha dcugwvle opzanusmol (12 uacos)

daxTophl OKpyKarolel cpelpl (abuoTudyeckue, OMOTUUECKHE, aHTPOIOTEHHBIE).
[Ipumepsl  abuoTHYEeCKUX  (PAKTOPOB, OKa3bIBAIOIIMX OCHOBHOE BIMSHHE Ha
KU3ZHENIEATEIIbHOCTh  JKMBBIX  OpPraHU3MOB:  TEMIlepaTypa, CBET,  BJIAXKHOCTb.
[Ipaktrnueckoe 3anstue «l{Ber u Temno» (KyOUMKH Jib/ia B3BECHTb, MOJOKUTHh B YallIKU
[Tetpu Ha pa3HouBeTHYIO Oymary, yepe3 30 MHHYT B3BECUTh 3aHOBO — KTO ObICTpee
pactasin). [Ipaktuueckoe 3anstue «HYTto pactBopsieTcs: B Bojie» (d3xcrepuMeHT «Kuakuit
nomy). [Ipaktudeckoe 3anstue «uddysus BemecTB B Boae (pacTBophl)», «/IBukeHue
pacTBOpoB MO IBEeTKY». [Ipaktuueckoe 3ausitue «Jleg maBaer B Boje (aicOeprw,
3aMmep3aHue BogoeMoB)». [IpakTuueckoe 3anstue «Jlen npu 3amMmep3aHum pacIIvpsieTCs»
(pa3pylieHre KkaMHs (T0OYBOOOpa30BaHKE), 3aMEP3aHUE KIIETOK).

OCHOBHBIE ~ 3aKOHOMEPHOCTH  TIPUCIIOCOOJICHHUSI  KUBBIX  OPraHU3MOB K
abuotnyeckuMm ¢akrtopam. [IpucnocoOneHus K OCHOBHBIM aOMOTHYECKUM (PaKToOpam:
TeMmreparypa, BIaXHOCTb U cBeT. IIpaktuueckoe 3anstue «lllyGa» (kKyOuku Jibaa
3aBEpHYTh B pa3HbId Marepuan, B3BecuTh). Ilpaktuueckoe 3anatrue «lIUrmMeHTH
(MOXHO pa3fenuTh Ha BaTMaHe Kpacutelu u3 ¢iomactepoBy. [IpakTuyeckoe 3aHsTHe
«Kak >KMBOTHBIE TIaBaIOT B BOJIE» (DKCIEPUMEHT C MUMETKOMN).

HccnenoBarenbckue padoTsl «BausiHue cBeTa (Teria, BIaXXHOCTH, COCTaBa MTOYBHI)
Ha pAaCTEHUS B ECTECTBEHHBIX WJIM HCKYCCTBEHHBIX YCJIOBHSX» (HA JOCTYIHOM
MaTtepuae).

3. Bzaumooeiicmeusn scusvix opeanuimos (4 uaca)

buotnueckue (bakTophI. 3aKOHOMEpPHOCTHU pa3BUTHSA MEXBHIOBBIX
B3auMOOTHOIIeHU. Ko3Bomonust (XUIIHUK-KEPTBA; MNapa3sUT-XO35IMH) OBOJIIOLUS
cTpateruid no6bIBanus nuiu. CounanbHOCTh. Buabi-Bcenenusl. [lepeuens pactenuii-
Bpeauteneil. MccnenoBatenbckas pabora «Habmonenus 3a B3aMMOOTHOIICHUSMU



’KUBOTHBIX NP JOOBIBAHUU MUY (KOPMYLIKH JIJISl ITUL, JJISI TOPOJCKUX WITH CEIbCKUX
KUBOTHBIX). Beb-kamepwi». HccnenoBarenbckas pabota «PacmpocTpanenue BUAOB-
CUHAHTPOIIOB B HAILIEH MECTHOCTH.

4. Yenoeek 6 rcuznu pacmenuii u xcugomuvix? (6 uacoes)

Antponorenssie ¢paktopsl. [IpaBaa iau, 4To nepBOOBITHBIE JIIOIN )KUITU B TADMOHUU
¢ npupoaoii. OgOMaIHUBAHUE U MPUPYUYECHUE KUBOTHBIX M PACTEHUN. 3a4yeM cracaTh
BBIMUpAIOIME BUIBL, KaK 3TO jAenarb. KynbTypHbIE pacTeHUs U UX AUKHAE MPEIKH.
[Touemy BakHO MX cCOXpaHATh. Pa3HOOOpa3ue KyJIbTYpPHBIX PACTEHHUN U UX 3HAYCHHE B
KU3HH dYenoBeka. KpacHas kHura Bamed Ttepputopuu. Oco0o0  oXpaHseMble
TeppuTOpuH, 3amoBeAHUKH Poccum u mupa. Ilpaktudeckas pabota «Pa3znooOpasue
KYJbTYPHBIX PACTEHUI B BAallIEM PETUOHEY.

HccnenoBarenbckas padota «BiusiHIE aHTPONOT€HHBIX (DAKTOPOB HA Pa3BUTHE
pacTeHuil B TOPOJI€/HACETIEHHOM MYHKTEM.

Okckypceust/mpaktuueckas padora «OOIIT B Baliem pernoHe — yHUKalIbHBIC
OOBEKTHI TPUPOJIBI».

5. Okonozuueckue numu (6 uacos)

buocdepa — ogna n3 BaxHelmux obonodyek 3emin. UTo Takoe «IKOIOTMUECKUE
HUIIN» U Kak OHM (opmupyroTcs? dopMupoBaHHE 3HaHUM 1O OHMOpPa3HOOOpa3UIO
XKU3HEHHBIX  (QOpM,  MOBEIEHYECKHX  MPUCIIOCOOJSEHUH,  MOoAU(DUKAMOHHAS
M3MEHYUBOCThH (Ha 0a30BOM ypoBHe). PacTutenbHbie cooOIecTBa U UX TUMLI. Pa3BuTue
Y CMEHBI PACTUTEIIbHBIX COOOIIECTB.

Uccnenosarenbckue pabOThl «IKOJIOTUYECKUE HMILM BOKPYT Te0S — OMHCAHME
dakTopoB oOKpyxatouieil cpenwl». MccnenoBarenbckue padoThl «DeHONIOrHYecKue

HAOIIOICHU .

Moayab «OcHOBBI pacTeHHEBOACTBA» 7-8 Kiaccenl (68 yacos)
1. Beeoenue 6 pacmenuesoocmeo (2 uaca)

Yro-Takoe pacTeHHWEBOACTBO: OCHOBHBIE (DAKTOPHI BBIpALIUBAHUS PACTECHUI.
Hcrtopust pazBuths arpoxumudeckux 3HaHuil (padotel M.B. JlomoHnocosa, FO. JIubuxa,
byccenro, B.B. JlokyuaeBa, K.A. Tumupszesa, [1.A. Kocteiuena, /[.H. [IpsaumHukoBa
u 1p.). Ilpaktuyeckas padora «bouka JInOuxay.

2. Aepomexnuueckuil Ikcnepumenm (6 uacos)

[IpaBuna MOCTAHOBKM arpo3KCHepuMeHTOB. I[locTaHOBKa HKCIIEPUMEHTOB C
pacteHusiMi. BbIOOp TEMbI, COCTaBIEHUE TUIOTE3bI, 1EJIU W 3aJa4 dKCHEPUMEHTA I10
BBIPAIIMBAHUIO PACTEHUl B KOHTpoiupyemoil cpene. KoHTponu, MOBTOPHOCTH,
IIPOBEICHHE JKcrnepuMeHTa. IlnanupoBanue »skcnepuMeHTa. OneHKa pe3ynbTaToB
skcriepuMenTa. MccnenoBarensckass padora «®DakTopbl, BIHSAIONIME HA MPOPACTAHUE
CeMsIH (POCT IPOPOCTKOB)».

OcBoeHne TEXHOJIOTUU KPYTJIOTOAUYHOIO BIPAIIMBAHUS CAlaTOB U MUKPO3€EJICHU



B KOHTPOJIMPYEMBIX HCKYCCTBEHHBIX yCIOBHsIX. COOp YCTAaHOBKH JIJIsl BHIPAIITUBAHUS
pacTeHUil B KOHTPOIUPYEMBIX YCIOBUSIX.
3. Ponb xumuueckux 3nemenmos 6 numanuu pacmenuii (20 uacoe)

Bopa. PactBop. BbITsDKKa. AHHUOHBI, KaTHOHBI, 3JEKTPONPOBOAHOCT, U pH
pactBopa. Posb XMMHMUYECKHMX DJJIEMEHTOB B NIMTAaHWM pacTteHud. [lomyuenwne
MUTATEIBHBIX BEMIECTB pacTeHusMH. [IpakTtmdeckas padota «CxeMbl THUTATEIBHBIX
pacTBOpoB. Pacuer 103 ya0oOpeHuii 111 MUTATEIIbHBIX PACTBOPOBY.

YnoOpenusi: OpraHuvecKkre, MHUHEpalbHble, MHKPOOHOIOTHYecKre. THUIIbI
nuTaHus pacteHuil. Bo3gymHoe u MuHepanbHOE (KOpHEBOE) MHUTAHHE PACTEHUM.
TpaHCIIOPT NUTATENBHBIX BEIIECTB PACTCHHI: BOCXOASINIMNA WU HUCXOISIIHA TOK.
Baxneiime kanuiineie, pochopHbIe U a30THBIC yI00peHus, ux cBoicTBa. [IpocThie u
cinoxHbie ynoOpenusi. Ilpaktuueckas pabora «llpaBuna cmemmBaHus yA0OpEHHII»
[IpakTuyeckas padbora «Ilutanue pacTeHUN: TEXHOIOTHS TPUTOTOBJICHUS MUTATEIBHBIX
pPacTBOPOB ISl PA3HBIX KYJIBTYP).

Poct u pa3BuTHE pacTeHMil: 3Tambl OHTOreHE3a, (PAKTOPhI, BIUSIONIME Ha POCT
pacTeHui: CBeT, TIyCTOTa TOCaJ0K, muTaHue, cyoctpar. I[Ipaktuyeckas pabora
«MOHUTOPUHT MUHEPAJIBHOTO TUTAHUS PACTCHUIN.

Oco0EHHOCTH TMHUTAaHMUS PACTEeHUH a30TOM. A30T M €ro 3Ha4eHUE B KU3HU
pactenunii. DOpMBbI a30Ta U UX IPEBPALIEHUE B IOYBE.

Ucrounuku docdopa mis pactenns. 3HadeHne GpochopcoaepKaiiux coeTMHCHII
B KJIeTKe. Poib Makposprudeckux coeuuennii gochopa B SHEPreTHIECKOM OOMEHE.

Bnusnue kanust Ha pu3nyeckue CBOWCTBA MPOTOIIA3Mbl, HA (PEPMEHTHI
yII€BOAOPOAHOIO0 0OMEHa, CUHTE3 OeNKOB U Ap. Posb Kaliug B noaep >KaHUH HOHHOTO
OaslaHca B TKaHSX, B MPOIIECCAX CAMOPETYIISIUY.

Perynaropnas u cTpykTypooOpa3zoBareibHas pOJb KajbllUs. Y4YacTHe B
o0pa30BaHUU KJIETOYHOW CTEHKH, MOAJIEP)KAHUN CTPYKTYPbl MEMOpPAH U PETYIISIUS UX
MIPOHULIAEMOCTH.

3HayeHue MarHusi B MeTtaboiu3me pacTteHuil. Marauii B coctaBe xJjopoduiia,
CXOJICTBO XJIOpOodUJUIa U TeMOrJoOWHa Kak CBHJIETEIBCTBO €IMHCTBA OPraHMYECKOTO
MHpa.

Cepa M ero OCHOBHBIE COCIUHEHHUSA, MX POJb B CTPYKTYpPHON OpraHu3aluu
KJIETKH, yYaCTHE B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUSIX.

MuxkposnemenTsl. [IpencraBieHuss 0 pojaud MHUKPOIJIEMEHTOB B MeTabOIHM3Me
pacteHuii. OCOOEHHOCTH TOCTYIUICHUS MHUKPOIJIEMEHTOB B pacTteHus. CHUHEPTru3M u
AHTAarOHU3M 3JIEMEHTOB ITUTAHUS PACTCHUIA.

PacturenbHas nuarHocTWKa M METOMbI HACHTU(DHUKAIIMKA HEI0CTaTKa/M30bITKA
anemeHToB nutanus. [Ipakruueckas padota «PacTurenbHas TUarHOCTUKA.

UccnenoBarensckas pabora «OleHKa COCTOSTHUS KOMHATHBIX PACTECHUM, pacTEHUMN

Ha IIKOJILHOM TEPPUTOPUH, YCTAHOBKA PUYNH NATOJIOTUYECKUX COCTOSIHUH (TIpU



HaJIUYUN ).
UccnenoBarenbckas padbota «OneHKa BIUSHUS Pa3TUIHBIX JIEMEHTOB Ha

COCTOSIHUE PacTeHUH (COCTaBIEHUE PA3TMYHBIX MTOJKOPMOK)».

4. Pezynamopwl pocma pacmenuil. 3aujuma pacmenuil (4 yaca)

[Tonsitue o perymnsaropax pocta pacreHuil. CTUMYIATOpPHI pocTa — (UTOTOPMOHBI
(aykcuHbl, THOOEpENIMHBL, TUTOKUHUHBI). THrHOUTOpHI pocTa pactenuit: 1. mpupoHbie
(aOcuu3oBasi KHUCJIOTa W HEKOTOpble (PEHONbHbIE BellecTBAa (MKyMapoBas, KOpUYHAsi,
CAIMLIMIIOBAsE K-ThI), 2. CHHTETHUYECKHE (MOpP(aKTHUHBI, peTaplaHThbl, Je(OIUAHTHI,
JNECUKaHTbl, repounuabl). OUTOMOHUTOPUHI U  OLEHKA COCTOSIHUSI  PACTEHUI.
CoBpemeHHble criocoObl MoHUTOpuHra. llpakTuueckas pabora «DUTOMOHUTOPUHT U
OIICHKa COCTOSIHUA pacTeHuil. COBpeMEHHbBIE CTOCOOBI MOHUTOPUHTA.

HccnenoBarenbekas padora «BiausiHue rerepoaykcHHa Ha MpopacTaHue (pocT Ha
Pa3HBIX CTAUAX, B PA3HBIX YCIOBUSX) PA3IUYHBIX PACTEHUI.

3amura pacTeHUI OT BpeauTeNe: oOCHOBBI OnomeTosa. [Ipaktuyeckas pabora
«HCcekTapuu: rpaBuia U yCIOBUS Pa3BEICHUS MOJE3HBIX HACEKOMBIX.

5. Boomnas, necuanaa u noueeHHaa Kyabmypol, UX nPUMEHEHUE 6 6blPpAU{UEAHUU
pacmenuil. @uzuonozus pacmenuii (8 uacos)

Bopanas, necuanass U IMOYBEHHasl KyJbTYpbl, UX IPUMEHECHHUE B BbIPALMBAHUU
pactenuii. [IpoBenenne Bombl B KOpHEe M cTebie pacrenuid. [Ipaktuueckas pabora
«KopHeBoe naBiieHuE.

Bonubiii pexxuM pacTeHMii: CTpPOEHHE YCThUIl: (HAKTOPBI, BIMSIONIME Ha UX
PacKpBITUE U 3aKpbITUE. 3HAUCHUE MEXAHMW3Ma PETYJISLUN UCHApEHUs BJIard PacTEHUEM.
ITpakTnueckas padota «lIpurorosneHnune npenapara yCTbUL METOJOM CIIETIKAY.

UccnepoBarenbckue padoThl: «BausHue ycloBUW COAEp)KaHUSI PACTEHUW Ha
KOJIMYECTBO YCTHHUID.

DoTOCHMHTE3 — YHUKaJbHBIM mpouecc pacteHuil. TemHoBass u cBeToBas (ha3bl
¢dorocunTe3a. 3HaueHue GOTOCHMHTE3a [ KUBBIX opraHu3MoB. [IpakTuueckas pabora
«DyHKIIMOHAJIbHAs  JUArHOCTHUKA PACTEHUW IO  AaKTUBHOCTH  XJOPOIUIACTOB)»
UccnenoBatensckast pabora «Ompenenenue xjopopmmna A u b, oueHka
(OTOCUHTETUYECKON aKTUBHOCTH PACTEHUHN U (PaKTOPOB, BIUAIOIINX HA HEE.

@PakTopsl pocTa pacTeHUM: BO3AyX U ajdpauusd. IlogzemHoe npixaHue pacTeHUM:
COCTaB TOYBEHHOTO BO3Ayxa, ra3oo0MeH. ['a3000MeH mnpu  OeCrOYBEHHOM
BbIpamuBanuu. [Ipaktuueckass pabora «Aspamus, CO2 u O2. [[pixaHue pacTeHUI».
[Ipaktrueckass pabora «JlpiIxaHWe pPACTCHHI: OIEHKA WHTCHCUBHOCTH JIBIXQHUS
PaCcTEeHUH U ILIOJIOB).

UccnenoBatenbckue paboTel: «BausHue cmoco0a BeIpammBaHus (COCTaBa

MUATATEJIbHOW CMECH, CXEMbl BHECEHHUSI) HA POCT U Pa3BUTHUS PA3IUYHBIX PACTCHUIN.



6. Kyanemypnote pacmenusn. Cospemennnte acnekmol cejekuyuu (20 uacoe)

Kak denoBek cranm ucnosb3oBarh pacteHuA? CBsA3b pa3BUTUA IUMBWIA3ALUN
YeJIOBEKA M OJOMallHMBaHus pacteHui. [Jomectukanus. uckyccus «/lomectukanus,
BCE JIM pACTEHUS U IKUBOTHBIE, KOTOpPBIE >KUBYT pSIOM C YEJIOBEKOM UM
OJIOMAlTHUBAOTCS? MOYXKHO JIM CUUTATh TapaKaHa OJOMAIIHEHHBIM KUBOTHBIM?»

HacnenctBeHHOCTh M UBMEHYMBOCTh — OCHOBHBIE CBOMCTBA JKUBBIX OPTaHU3MOB.
N3menunBocth. Buasl m3menunBocTh. [lpakTudueckas paborta «MoauduxanmoHHas
U3MEHYHUBOCTD (JIUCThSI, UTOJKHU C OJTHOTO JAEPEBA)».

I'en — wMarTepuanbHBII HOCUTEIb HACJIEACTBEHHOCTH M HW3MEHYUBOCTH.
HyxiienHoBble KUCHOTHI. JloKann3anus reHeTUYECKOro Marepuaia B kierke. [leneHue
kietok. Permmukamms  JIHK. OcHoBHag forma  MOJIEKYJSIpHOM — OHMOJIOTHU.
Tpanckpunuus. Tpancmsus. Mytaruu. [Ipaktuueckas padora «I'eH — HHCTpYKIUS 110
cOopke KIeTkH (Ha Oucepe win KOHCTpyKTope)». [IpakTuueckas paborta «Myrtanus Ha
oyrepOpone (1000i OOBEKT M3 TMpeAblayliel paboThl, I1e U3MEHEHUE HHCTPYKIIUU
IpUBEIET K U3BMEHEHUIO BHEUIHETO BU1a O0BEKTA).

OddexT OyThUIOYHOTO TOPJBIINIKA U TEHETHYEeCKOoe pa3HooOpasue. UTto Takoe
reHOaHk? 3ayeM COXpaHITh N'€HETUYECKHUE pecypchl pacTeHHil? OCHOBHBIE CIIOCOOBI
COXpaHEHUs TEHETHUECKUX PECYpCOB pacTeHuil (ex situ u in situ).

3nauenne pabor H.M. BaBunoBa. 3akoH ToMoOJIOTMYECKUX pAnoB. LleHTpsl
MPOUCXOXKAEHHUS KynbTypHbIX pacreHud H.M. Basunoa u IL.M. JXykosckoro.
[Ipaktrueckas pabota no rpynmnam «OTKy/1a Ha HalMX CTOJIaxX (GPYKThI/OBOITH/3IAKI.

OcHoBHbIe MeTonbl cenekuuu. ['mbpuamzanus. Dopmbel otdopa. OCHOBHBIE
HAIpPaBJICHUS CEJIEKUMU: YIy4IlIeHUE YPOXKalHOCTH, YCTOMYMBOCTU K OMOTUYECKUM U
abuotnueckum (aktopam. [IpakTudeckas pabora «BripamuBaem ropox. Kak mposectu
CKpELIMBAaHUE y TOPOXay.

Ecte nu xu3up B mpoOupke? bBuOTeXHONIOTHUS KyJIbTYpPHBIX PACTEHUI.
UccnenoBarenbckass pabora «BblpammBanue pacteHuii B mpoOupke» (MOXKHO
BOCIIOJIb30BaTbCA  PE3YyJbTaTaMU NPEABIAYIIMX OSKCIIEPUMEHTOB IO COCTaBJICHUIO
MUTATEIBHBIX PACTBOPOB AJII PACTEHUM ).

Kak  gemoBexk  moxker  momudunupoBaTh  pacTeHusi?  ['eHeTHueckoe
penaktupoBanue. COBpEMEHHbIE  MOAXOAbl M JOCTHKEHUS  TIE€HETHYECKOIo
penaktupoBaHuss ~ pacteHuid.  I[IpakTuueckas  pabora  «['cHOMHBICE  HOXKHHIIBI
(MonenupoBanue pabotel cucrembl CRISP-Cas).

7. Pacmumenshnasn npooykuyus. (8 uacos)
HanzemHuble u mog3zemMHbie opransl pacteHuil. [lober u Bupou3MeHeHHbIH moder
pactenuii. CrmiocoObl pa3MHOKEHUSI PACTEHUH.
[TonsiTne o kauecTBE MPOAYKTOB MUTaHUs. [IpoOIeMbl KOHKYPEHITUN

OTCYCCTBCHHBIX ITPOAYKTOB IUTAHUA C UMIIOPTHBIMU. Jloructuka AOCTAaBKHN U CPCIACTBA



COXpaHeHusi NpoAaykToB nuraHus. [lpaktuueckass pabora «llpenenbHoO AomycTuMble
koHueHTpauuu (I1/IK) u Meronpl KOHTpOJs 0€30MIaCHOCTH PACTUTEIbHBIX MPOTYKTOB
TUTAHUS.

Muxkpo3senenb: oJe3HOCTh U TexHoorusl. MccnenoBarennckas pabora «OreHka
Ka4yecTBa BBIPAIIEHHON MHUKpO3eJIeH» (JINOO CBOS, TMOO U3 Mara3muHa).

XUMUYEeCKUI aHau3 MPOIYKIIHH. OcHOBBI CHEKTPO(HOTOMETPHH.
[TorenmomeTtpusa. Xpomarorpadus. [Ipakrnueckas pabora «MeToabl OIIEHKHA KauecTBa
PacCTUTENbHON NPOAYKLIHMU: XPAHEHHUE U COXPAaHHOCTh IUTATEIbHBIX BEIIECTB» (IO
JIOCTYITHOMY 00OpPYJIOBaHHUIO).

Uccnenorarenbckast padora «OmnpeneneHue ButamuHa C METOAOM OOpPaTHOIO

THUTPOBAHU:A B IIOAAX HA PA3HOM CPOKC (CHOCO6€) XPaHCHUA.

Monyasb «buorexnosorus» 7-8 kiaccni (68 yacon)
1. buomexnonozusa (4 uaca)

[lonssTue OnoOTEXHOJMOTMU. 3aueM 4YeJIOBEKY OHOTEXHOJOTMH, B YeM HX
OPEUMYIIECTBO  Meped  XUMHYECKMM  CUHTe30M.  OcCHOBHbIE  OHMOOOBEKTHI
OMOTEXHOJIOTUH: TPOMBIIUICHHBIE MHKPOOPTaHU3MBI, KJIETKM W TKaHU PACTCHUH,
JKUBOTHBIX U YeJoBeKka, Ouokatanuzatopsl. [Ipaktuueckas pabora «lIpumepsr
PUMEHEHHUsI OMOJOTHYECKIX O0OBEKTOB B TBOCH YKH3HI.

Coipbe i OMOCHMHTE3a M OIlEHKa €ro OMoiormyeckoil meHHocTH. OCHOBHBIE
UCTOYHUKHM yTiepofa, a3ora, Qocdopa, MHKporieMeHTOB. lccienoBaHHMe HOBBIX
MCTOYHUKOB CHIPbsI (BKJIFOUAsl BOTIPOCHI €0 MpeABAPUTEIbHON 00padoTKH), pa3paboTka
HOBBIX MHUTATENbHBIX CPEd, B TOM YHCIE BKIIOYAIOIIUX OMOCTHUMYJISTOPHI M JPYTrHe
AJIEMEHTHI YIPABJICHUS ¥ ONITUMU3AINH TPOIECCOB OMOCUHTE3a. METO bl ONITUMHU3AIINH
MUTATENbHBIX CPE/I.

2. Muxkpoouonozus (12 uacos)

[TonoxxeHre NpOKapuoOTOB B CUCTEME OpraHrueckoro mupa. CtpoeHue
OakTepuanbHOi KieTku. Kimaccudukanus 6akrepuii. Mopdomnorus 6akrepuii. [Ipocteie
U CIOXHBIE METOAbl OKpamuBaHus Oaxtepuil. dusmonioruss OakTepuil: NUTaHUE,
JBIXaHUE, POCT U Pa3MHOXKEHHE. 3HAKOMCTBO C JOMEHOM ApxeH (IKCTpeMOPUIHHOCTH,
0COOEHHOCTH CTpOeHHMs KiIeTKH). JlabopaTtopHas pabora « DUKCUPOBAHHBIC MpENapaThl
Oaktepuii. Omnpenenenne (HOpMbI  TPEIIOKEHHBIX KYJIBTYp MHUKPOOPTAHHU3MOB,
UCIIONIB3Ysl TpocToi Meron okpacku» Jlaboparopnas pabora «OmpeneneHue Tuma
KJIETOYHOW CTEHKH METOJOM OKpaIinBaHus 1o ['pamy» (Ipu HATMYUU PEAKTUBOB).

MosnoyHokucinoe u cnupToBoe Opokenne. DoToTpodHBIE U XEMOTpPO(HBIC
Oaktepun. KuHermyeckoe  omucaHue  mpolecca pocta  MHUKPOOPTaHH3MOB.
DOKCNOHEeHIMaNbHas ~ MoJenb  pocta. KunHetnka rHOenTM  MUKpPOOPraHU3MOB.
JlabopaTtopHas padota «IIpuroroBieHue NPUKU3HEHHBIX MPENAPATOB MOJTOYHOKHUCIBIX
OakTepuin».



[Tatorennsie 6akTepun. YymHas najoyka v YepHas CMEpTh, OOTYJIHU3M, CTOJOHSK,
Tyoepkyne3. Mctopust 60pr0ObI ¢ OakTepraibHbIMU HHDEKIIUsIMU. JlTabopaTopHas padbora
«IToceB cMmbiBa ¢ pyk Ha yamku [lerpuy. Jlaboparopnas pabora «BeineneHue yncTon
KylIbTypbl Oakrtepuil. Merton pas3BeAeHUil. MeToa  HCTOIIAIOMIETO  IITPUXA».
JlabopaTopHass pabotra «Mopdosorndeckass XapakTEPUCTHKA BBIACICHHOW YHUCTOMN
KyJbTYPBI: XapaKTEpUCTUKA KOJIOHUH, popMa OaKTepuil, TUM KIETOYHON CTEHKN.

BoiiHa 6eCKOHEUYHOCTH: aHTUOMOTHUKHU MPOTUB OakTepuil. MexaHu3Mbl IeUCTBUN
aHTUOMOTUKOB. MeXKIIeToOUHass KOMMYyHHUKalusi Oaktepuil. YUyBCTBO KBOpyMma.
JlaGopaTopHass pabora «CpaBHEHHE pPOCTa MHUKPOOPTAaHM3MOB Ha dHamike 0e3 u ¢
noGaBneHust aHTHOMOTHKOBY MccmenoBarennckas paborta «Ilomck MHKpOOpPraHM3MOB
00Ja1aroMX aHTArOHUCTUYECKOW aKTHBHOCTBIOY.

[Ipumenenne Oaktepuii yenoBekoMm. KunHeTnueckoe onucaHue OUWOCHUHTE3A
IIPOAYKTOB MHUKPOOPTaHU3MaMmH. bakTepuu, KOTOpbIE MOIYT pas3jararb IUIACTHK.
HccnenoBarenbckas padota «BblaeleHHne MOJIOYHOKHUCIBIX OaKTepuid, HCCIIEJOBAHUE
UX aKTUBHOCTI.

Muxkpoopranu3Mbl B arpoOHOTEXHOIOTHH. MICKyCCTBEHHBIE acCOIMallii PACTCHHMA
¢ MuKpoopranusMamu. MccnenoBarenbckas padoTa «Beiaenenue 0akTepuid MoiIe3HbIX

JUISL PACTEHUID.

3. Jykapuomuueckue opzanumvl ¢ Ouomexnonouu (niecHegvie pudwl,
opoxcicu, 6ooopocau) (12 wacos)

[1necHeBbie TPUOBI TPOTYIIEHTHI OMOJIOTHUECKH aKTUBHBIX BEIIECTB.

OO6mrast xapakTepuUCTHKa APOXOKEH caxapoMuileToB. McTopus ucmosib3oBaHUs
TPOXKEH B TPATUITMOHHON OMOTEXHOJIOTHH. TEXHOJIOTHH BHHOJCIHS U XJIO0TCUCHHUS,
CIIEUAJIM3UPOBAHHBIE Pachl Ipoxokeil. Metabonu3Mm apoxoken. Peakuust cnoupToBOro
opoxenusi. JlabopatopHas pabora «llomcuer kieTok npoxkei B kamepe [opsieBay.
JlabopaTtopHas pabdota «OOHapyXeHHE MPOTYKTOB CIIMPTOBOTO OPOKEHUS: ITHIOBOTO
CIUpTa W YIJIEKUCIOro Tazay. [logydeHne BTOPUYHBIX META0OJIMTOB B JIPOXIKAX.
Jpox:xu Kak mpoaylieHThl OnoTorums. [TonyueHune 1eneBsix OSIKOB B IPOXKIKAX.

Oc00EHHOCTH BET€TaTUBHOTO W TOJOBOTO Pa3MHOKCHHS Y JPOXKKEH, 3HAUCHUE
W3YYCHUS MHTO3a W IHMTOKWHE3a ISl ONTHMH3AIMU IPOIECCOB KYJIbTHUBUPOBAHUS
JPOYKKEBBIX MITAMMOB, TOHUMAHHUS MPUYUH MTATOTEHHOCTH JPOXKEH U TpUOOB, TTOMCKA
MUIIeHEH (QYHTUIIMAOB ©  pa3pabOTKM HOBBIX JIEKAPCTBEHHBIX  MPEMApPATOB.
JlaGoparopnas pabGora «HaOmrogeHue  pasMHOXKCHHUS  JPOXOIKEBBIX  KIETOK.
[IpakTuueckass pabora «IlomydyeHue TBopora u Kedupa Ha OCHOBE MOJOYHOKHCIBIX
Oakrtepuit». Ilpaktuyeckas padbora «OCHOBHbIE BUJBI KBAaca M HMX XapaKTEPUCTHUKA
«/Ipo’Ku M MOJOYHOKHCIBIE OaKTEpHH, MPUMEHSEMBIC IJIsi MPOW3BOJICTBA KBACA».
[TpakTnueckast padora «CpaBHUTEIBHBIA aHAIN3 PA3BUTHSA APOXKEH B a’3pOOHBIX U
aHa’pOoOHBIX ycnoBusax». [IpakTuueckas pabota «MeToabl OLICHKH CBONCTB



xJieOoneKapHbIX Jpoxked. OCcOOEHHOCTH NMPUMEHEHMs] MPECCOBAHHBIX, CYIIEHBIX U
MHCTAaHTHBIX Apoxokei». MccnenoBarensckas padbora «BnusHue (QU3NKO-XUMUYECKUX
($haKTOpOB Ha KauyecTBO OMOTEXHOJOTHYECKON MPOAYKIMH (KBac, kehup, ChIp, Xjed u
Tp.)».

Bogopocnun — mepcnekTUBHBIA OOBEKT ISl MPOM3BOACTBA O€lKa M YIJIEBOJOB.
buorexHomornueckre METO/Ibl OUYUCTKH TBEPABIX, KMJKHUX OTXOJOB M ra3000pa3HbIX
OTX0J0B Mpou3BoACTB. CTouHble BOABI. CXEMbl OYHUCTKHU. BUOQUIBTPHI, a’pOTEHKH,
METAaHTCHKH, OKCUTCHKH. AKTHUBHBIA WJI U BXOJAIINE B HEro MHUKPOOPTAHU3MBI.
Hcnonb3oBanue BOJOPOCIEH B OYMCTKE CTOYHBIX BoA. McciemoBarenbckas paboTa
«Bnustaue ¢pusnko-xumMuueckux (paktopos Ha poct Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennasn ungpopmayus (8 uacoe)

HacnencTBeHHOCTh M UBMEHYMBOCTh — OCHOBHBIE CBOMCTBA JKUBBIX OPraHU3MOB.
N3menunBocth. Bunel usmeHunBocTh. [IpakTuueckas paborta «MoauduxanmoHHas
U3MEHYHUBOCTD (JIUCThSI, UTOJKHU C OJTHOTO JEPEBa)».

I'en — wMaTepuanbHBII HOCUTENIb HACJIEACTBEHHOCTH M HW3MEHYUBOCTH.
HyxkiienHoBble KUCHOTHI. JIoKaln3anys reHeTUYEeCKOTO MaTepuania B KieTke. JleneHue
kietok. Pemmukamms  JIHK.  OcHoBHas  jormMa  MOJIEKYJSIpHOM — OMOJIOTHH.
Tpanckpunims. Tpancsius. Mytaruu. [Ipaktuueckas pabora «I'€H — HHCTPYKIUS 110
cOopke KJeTkH (Ha Oucepe win KOHCTpykTope)». [IpakTuueckas pabora «Myranus Ha
OoytepOpone (1000l OOBEKT M3 Mpeablayliell paboThl, Ile U3MEHEHHE UHCTPYKIIUU
MPUBEICT K U3BMEHEHHUIO BHEIITHETO BHJIa 00BEKTA)».

5. Bupyconozus. (6 uacos)

[TonoxxeHre BUPYCOB B CCTEME OpraHrueckoro mupa. CTpykTypa U XMMHUUECKUN
coctaB BuUpycoB. Kiaccudukamuss BupycoB. Penpoaykuus BupycoB. IIpocmoTp
JIOKYMEHTAJIBHOTO (PUJIbMa O BUPYyCaX.

Bupycet - Bo3Oyautenu  MHQEKIUOHHBIX  OoJsie3Hel.  OHKOBHPYCHI.
baktepuodaru: crpoenue, cBoicTBa, mpuMmeHeHue. [Ipaktudeckas paborta. «Meron
pasBenenuin» [Ipaktuueckas padora. « TurpoBanue 6akrepuodarony.

buonornyeckue MetToapl 6OPLOBI ¢ BUpyCamMHu.

6. I'ennas unicenepus u 6uomexuonozuu. (8 uacos)

OcHoBbl reHHOM uHXeHepuu. Bekropa. Cnenuduueckue GepMeHTh OaKTepuid.
[IpakTuueckass pabora «IHIOHYKJIEa3bl pecTpUKIUU (paboTa ¢ HYKICOTHUIHBIMU
MOCJIEIOBATENBHOCTSIMU Ha Oymare)y.

buorexHonoruu nNpoayKiuu OEIKOB B OAKTEpPHANIbHBIX KyJbTypaX. JlocTuxkeHus
T€HHOW MH)KCHEPUHU U OMOTEXHOJIOTHH.

CRISPR/Cas — cucrema ajganTMBHOTO  WMMYHUTETa OaKTepHid M apxeil.



[Ipaktruueckas padborta «I ennbie HOXHUIBI - CRISPR/Cas (MonenmupoBanue Ha Oymare)y»
I'MO. Meroast nonyuenust ' MO. Urpa-auckyccust «Beiurpail rpanT Ha cO3/1aHKe
['MO».

7. Buomexnonozuu 6 rcusomnosoocmee (8 uacoes)

JlomecTuKalus OCHOBHBIEC JIOMAIIHUE KMBOTHBIC; COBPEMEHHBIE IKCIIEPUMEHTAX
M0 JIOMECTHKAIIMK KUBOTHBIX (JIUCUIIA, HOPKA U JIP. — SKCIIEPUMEHTHI HAYYHOU IIKOJIBI
akanemuka bensesa). [{uckyccusi «/lomectukanus, BCe JIM PAcTE€HUS U KUBOTHBIE,
KOTOpBIC KHUBYT PSJAOM C YEJIOBEKOM UM OJOMAIIHUBAIOTCSA? MOXKHO JIM CUUTATh
TapakaHa OJIOMAaIlTHEHHBIM KUBOTHBIM ?».

CoBpeMeHHbIE METOJIbl B YKMBOTHOBOJICTBE: TPAHCIUIAHTAIUS SMOPUOHOB,
XUMEpPHbIE  JKMBOTHBIE, KJIOHMpoBaHue. IlpakTuyeckas pabora «MeToauka
KJIOHUPOBaHHMS (MOJICIMPOBAaHKE Ha Oymare).

OcHoBHBIE 00JIE3HNW JKMBOTHBIX W POJb MATOTCHHBIX MHKPOOPTaHU3MOB U
Mapa3uToOB B Pa3BUTHH 3a00JIeBaHUI JOMAITHUX )KHBOTHBIX U OCHOBHBIX Mepax O0pBHOBI
C HUMH; POJIb MOJIE3HBIX MUKPOCHUMOHMOHTOB B OpraHu3Me XUBOTHBIX. [losokuTenpHOE
U 1oO0YHOE (OTpPHUIIATENIbHOE) BO3JCUCTBUM AaHTUOMOTHKOB Ha OpPraHuU3M B XOJI€
JICYCHMUS] JKMBOTHBIX; IE€IM MW 3aJauyd BETEpUHApUM. BHOTEXHOJIOTHS KOPMOBBIX
npenapatoB. [Ipaktuueckas padora «CocTaBieHHE pallMoOHa IHTAHUS >KUBOTHOTO,
pacyeT pacxolioB Ha cojaepkanue». MccienoBatenbckas padbora «OlieHKa KayecTBa
MOJIOYHOH MTPOLYKIIUIY.

8. buomexnonozuu é pacmenuesoocmee (10 uacos)

OcHoBHble MeTOAbl cenekuuu. ['mbpummzanus. Dopmbl oTOO0pa. OCHOBHBIE
HaIpaBJICHUS CEJICKINH: YIYUIICHHUE YPOKAWHOCTH, YCTOWYUBOCTH K OMOTHYECKUM U
abuotnueckum (pakropam. IIpaktuueckas padbora «BeipamuBaem ropox. Kak mposectu
CKpEILBAHUE y TOPOXaA».

OcCHOBHBIE MOJIXOJbl CEJNEKIMHM UM OUOTEXHOJOTUU KYJIbTYPHBIX pacTEHUH,
['mbpunuzanus, oTAaJIeHHAs THOpUIU3AIMs, HWCKYCCTBEHHBIH OTOOp, TreTepo3uc,
TpaHchopMarysi, MyTareHe3, TeHEeTHUeCcKoe pefakTupoBaHue). Mcropus cenexkiuu B
Poccuun n Mupe, ucTopust pa3BUTHS BAXKHEUIIIUX COPTOB KYJIbTYPHBIX PACTCHUMN.

Kax uenoBex MoxeT MOaUPUITUPOBATh pacTeHus? | 'eHHass HH)XEHepUs paCTCHUN:
Uro Takoe reHeTuyeckas WH)KEHEpUs pacTeHUU. TpaHCreHHble pacTeHus. Merozsl
nonyuenus.  OOpa3oBaHue  omyxojied y  pacTeHuid.  ArpoOakTepuaibHas
tpanchopmarus:  Ti-mmasmuasl. T'ensr  T-JIHK.  MonekynspHo-renetnyeckue
MexaHu3Mbl TpaHcpopManuu. ['eHeTnueckoe penaktupoBanue. COBpeMEHHbIE TOIX0/IbI
U JIOCTIDKEHUS TEHETHYECKOro pedakTupoBaHus pacteHuil. [lpaktuueckas pabota
«['enomHbBIe HOXHUIIBI (MOAenpoBanue padoTel cuctembl CRISP-Cas).

Ecte nm ku3Hp B npoOupke? bBHOTEXHOJOTUSI KYyJIbTYPHBIX pacTEHUMU.



UccnenoBarenbckass pabora «BwlpammBanue pacteHuid B npoOupke (MOXKHO
BOCIIOJIB30BaThCS Pe3yJIbTaTaMHM MPEABIAYIIUX JKCIEPUMEHTOB TIO0 COCTAaBJICHHIO
MUTATEIBHBIX PACTBOPOB AJISI PACTECHUM ).

Moayiabs «MosieKkyasipHble OCHOBBI (PM3HOJIOTMH U (papMaKoJI0orum» 9 Kiace
(68 yacoB)

1. @usuonozuueckas xumusn. (20 uacos)

Benenue. buorennsie anementsl: opraorensl: O, C, N, H. AxktuBHbie Gpopmbl
KHCJIOPOJa, UX MOJIy4eHUE, HEUTpaIu3anysl.

Maxkpoa7eMeHThI: NPOLIEHT COAECPKAHUS B OpraHU3ME, BBINOJHSAEMAs (YHKIMS,
colepkanue B mpoaykrax nuraHus. Ca2+ - cBs3piBaronve O€NKH, JENOHUPOBAHUE
KQJIBLUSA, PEryJALUA YPOBHS KaJbLMS B OpraHu3Me: TOPMOHBI ITOYEeK. Mg — CTpoeHue
xjopoduiia, ero akTUBAILMS COJTHEUHOU SHEPTUEH.

MuKpo3JeMeHThl: B KaKMX MOJIEKYyJIaX COJEp)KaTcs, BBINOJIHAEMas (QYHKIIMS,
COJIEpKaHME B IPOAYKTaxX NUTaHusA. IlociaencTeus nepero3upoBKU MUKPOJIEMEHTAMU.
Fe — ycBaumBaemble THIIBI COEAMHEHUN jKene3a. ['eMONpOTEeHHbI, TE€MOLIMAHUH,
nuroxpoMmbl. Cu — yCcBOEHHME WM TpaHCHOpT Meau. benku, coxepxkamme Menb.
[Tatonoruueckue cuHIpomMbl MeHke 1 BunbcoHa, CBsI3aHHBIE ¢ META0OJIU3MOM METH.

Tokcuunble anemeHThl l[lepronnuecko cucTteMbl Mg OpraHusma. BimsHue
HEJ0CTaTKa MaKpO U MUKPO3JIEMEHTOB Ha KUBBIE OPTraHU3MBI.

UccnenoBatenbckast  pabora  «KoimdecTBeHHass  OLEHKAa  COJAEp)KaHUSA
MUKPO3JIEMEHTOB MJIM BUTAMHUHOB B ITHILEBBIX MPOAYKTAX)

Kupsl. 3a00neBaHus Y€IOBEKA, CBA3aHHBIE C HAPYILIEHUSIMH KUPOBOTO OOMEHA.
JncounuaemMun.

VYrneBoapl. 3a00J€BaHUs YEIOBEKA, CBSA3aHHBIE C HAPYLIEHUSMU YTJIEBOIJHOTO
obmena. CaxapHbIii JuaderT.

benku. Ctpoenue. 3abosieBaHHs YEJIOBEKa, CBA3aHHBIE C HapyUICHUSMU
oenkoBoro obOMeHa. DyHkuuu OenkoB. PepmeHTh. Mexanuszm nevictBus. Kiaccel
dbepmenTatuBHbiX peakinuii. Kodepmentsl. [lpaktudeckoe 3ansitue «KadecTBeHHBIC
peakuuM Ha OpraHuyeckue MoJsieKysb. Ilpaktudeckoe 3ansTue «JleHaTypanus
oenkoB» [IpakTuueckoe 3anstue «/3yueHne akTHBHOCTH aMUJIa3bD».

BuTtamusbl xKupopacTBOpuMbI€, BOIOpacTBOprUMbIe. [IpeBpallieHre BUTAMUHOB B
aKkTUBHBIE (DOPMBI KOPEPMEHTOB. ABUTAMHHO3BI.

OCHOBHBIC THUIIBI METAOOJUYECKUX peakiuil. buosHepreTHdeckue MpoIEeCChI.
['mukonuiz. Hukn Kpeb6ca. Lens nepenoca 35ekTpoHOB. OKUCIEHUE KUPHBIX KHUCIOT.
Karabamusm amunokucnor. ['mioxoneorene3. CHHTE3 YIJIEBOAOB, OENKOB, >KHPOB.
Metabonutnyeckue 3aboneBanus. IlpakTuueckoe 3ansTHe «PemeHue 3agad  Ha
DHEPTEeTUYECKUIA OOMEHY.

Knerxka. [lonsatue memOpansl. @yHkunu MeMOpaH. Bujsl TpaHcnopra B KIETKY.



MemOpanHble opraHouabl. 3abosieBaHUS CBSI3aHHbIE C  HapylIeHHEM paboThl
MEMOpaHHBIX OpraHeiUl, 0O0JEe3HH HAKOIUICHHs. THIbI KOHTAaKTOB MEXIY KIETKaMH.
3HaueHNEe MEXKKJIETOYHOM KOMMYHMKAIMH ISl 3A0pPOBbsl opraHusMa. [IpakTtuueckoe
3aHsTHE «/lnanus (kiaetouka Tpayoe).

SAnpo. VYpoBHM  YNAKOBKM  XpoMaTHHA. XPOMOCOMHBIE  TEPPUTOPHHU.
HememOpaHHbIE OPTaHOU/IBI.

2. Monexkynapnasa ouonozusn. (20 uacoe)

OCHOBHBIE BEXH Pa3BUTHS MOJICKYJISIPHOU OUOJIOTHUH.

HyxnennoBbie kucnoTsl. OCHOBHBIE MPUHIUIIBI cTpoeHus. [IpakTuyeckas pabora
«Boinenenune JIHK w3 Oanana». Ilpaktudeckas pabora «Monens JIHK-opurammy.
[Ipaktuueckass pabora «Omnpenenenue kaudectBa mpenaparoB JIHK ¢ momorbio
ceKTpopoToMeTpun» (IIPU HATUYUU 000PYJOBaHUA).

MartpuuHble cUHTE3bl. Pennukanus — OCHOBa KJIETOYHOro JeneHus. [IpuHuums
permukaruu. [Ipaktuueckas padbora «PennukaTuBHAs MalinHa (Mrpa-IeMOHCTPAIU)».
[IpakTuueckas padota «I 1P (Monens ammiudukaius Ha Oymare)y.

Mytanuu. Yto Bei3biBacT u3MeHeHus B crpoennu JIHK. [Ipuniunel penapaumu.

Tpanckpunuus. [Ipaktuueckas padora «Cuiaa npoMoTopay.

I'enetnueckuit kox. [IpakTuueckas padota «Pemnienue 3a1a4 Ha TeHETUYECKUMA
ko1 Tpancusus. [Ipaktuyeckas padora «DoaauHr GEnKOBY.

Opranu3zaiusi reHoma BUpycoB [IpoTUBOBHpPYCHBIE CPEACTBA, MEXAHU3MBI UX
JIEUCTBUS.

Opranuzanus reHoma OaxTepuii AHTHOaKTepUaIbHbIC npenaparsl.
UccnenoBarenbckass ~ pabora  «PacmpoctpaHeHue AHTUOMOTUKOPE3UCTCHTHBIX
OakTepuity Opranuzaius reHoma AYKapUOT ['eHOMHOE pelaKTUPOBAHUE.
[Ipaktuueckass pabora «PaboTra B COBpPEMEHHBIX T€HETHYECKHMX 0a3ax JaHHBIX.
[IpoBenenue In silico aHanu3a MOCIEA0BATEIBHOCTEN TEHOBY.

3. Dapmaxonozusn (28 uacos)

[Tonsitue o nexkapcrBax. [IpuHIMIBI TOIX0/1a K TOUCKY HOBBIX JICKAPCTBEHHBIX
cpenctB. CkpuHUHT U ero Metonsl. MccnenoBaTenbekas pabora «DKCIEPUMEHTHI 110
OTIPEJICTICHUIO TOKCUYHOCTH BEIIECTB HA apTEMUTUSIX.

Iyt BBenenus JIC. @apMakOKHHETHKA JICKAPCTBEHHBIX BEUIECTB. BcackiBaHue
(abcopbOrust)  nekapctB.  OCHOBHBIE ~ MEXaHU3MBI  BCachlBaHUS.  [paHCHOPT
JICKapCTBEHHBIX BemiecTB. ['eHbl m Oenku mepBod (a3el Ouorpanchopmamuu. [lytn
BBIBEJICHUS JICKAPCTB U3 OpraHu3Ma. IKCKPEIs U SIMMUHANNS. | eHbl 1 0eJTKu BTOPOi
da3pl Onotpancopmanuu. GapmakoguHamuka. [ m1aBHOE U MOOOYHOE, PE30POTUBHOE U
MECTHOE, MPSAMOE, HENPSIMOE U pedIeKTOPHOE ACHCTBHE.

Bunb! B3aumosencTBus ekapctB. CUHEPTU3M U aHTaroHU3M MPU COBMECTHOM



JIEWCTBUY JIEKAPCTBEHHBIX BEIIECTB, UX PA3HOBUIHOCTH.

TpancmemMOpaHHBIN CUTHAIUHT. THUIBI KIETOYHBIX pELenToOpoB. MemOpaHHBIE:
WMOHHBIC KaHAJbl, KATAIMTUYECKUE U compsikeHHble ¢ (G-OenkaMu; BHYTPUKIIECTOUHBIE:
LHUATOIJIa3MaTUYECKHE u AJICPHBIE. MexaHn3Mbl JUTaH-PELENTOPHOTO
B3auMoJieicTBUSl. CeNneKTUBHOCTh (M30UpATeNbHOCTh) ACHCTBUS, CBSI3bh «XUMHUUYECKas
CTPYKTypa — (hapMaKoJIOTUYECKasi aKTUBHOCTH BEILIECTBY.

PapMaKoJIOrM4eCKOM MOAYJSALMN CHHANITUYECKON XOJIMHEPTHUYECKON MepeIayu.
MouieKyJIIpHBIi ~ MEXaHW3M JeWCTBHS M (DapMaKoJOrhyeckne CcBoilcTBa M-
XOJIMHOOJIOKATOPOB, raHTrIMo0JI0KaTOPOB 51 Kypapenoo0HbIX CPEACTB.
@apMaKoJIOTUYECKass  PEeryjsiliusl  aKTUBHOCTH  AQIPEHEPrMYeCcKOro  CHHAICa.
AJIpEHOMUMETHKH, aJpPEHOOJIOKATOpbl, cUMNATONUTUKU. IlpakTuyeckas pabdota
«BnusiHue anpeHanHa Ha cepJIeYHbIe COKpaIIeHHs (MPOTPaMMHOE 00ECIICUEHUE ).

MonekynspHas (apMakoJIoTusi aHTHAUIEPTHYECKUX CpeacTB. [ McTaMUHOBBIE
pELEenTOphl: TUIBI, MOJEKYJsipHas opranu3auud. CTaObuim3atopbl MEMOpaH TYYHBIX
KJIETOK:  MOJIEKYJIAPHBIA ~ MEXaHW3M  JCHCTBUSA, OCOOEHHOCTH  KJIMHUYECKOIrO
MPUMEHEHUSI, TOUYKH MPUIIOKEHUS IEHCTBUSI MHTUOUTOPOB JIMITUIHBIX MEIUATOPOB.

MexaHu3M [EUCTBUS U NMPUMEHEHHE MPENapaToB, CTUMYIUPYIOMIMX MPOLECCHI
MMyHUTEeTa. DapMakKoJIOTHUECKass XapaKTEPUCTHKA HHTEPJICHKUHOB: IIOJIy4YECHUE,
MEXaHU3M JeUCTBUS, mpuMeHeHue. OCHOBBI MATO(PU3UOIOTHU OCTPO(}a30BOrO OTBETA,
Meauanus BocHajieHus. MOJEKyJIspHbId  MEXaHU3M  IPOTUBOBOCHAIUTEIILHOTO
JEUCTBHUSL  TJIIOKOKOPTUKOCTEPOUJIOB,  HECTEPOUJIHBIX  MPOTHBOBOCHAIUTEIBbHBIX
cpencts. [IpakTuueckas padora «['mcTogornyeckue npenaparbl UMMYHHOU CHUCTEMBI.

[TonsTre 0 HapKO3€ U HAPKO3HBIX Ipernaparax. KileTouHbI U HEPBHBIM HAPKO3.
dapMakoJIOTUUeCKass XapaKTEPUCTHKA OTACNIBbHBIX TPYII HApKO3HBIX CPEJICTB.
[TocnenoBaTrenbHOCTh JCHCTBUSI Ha IEHTpajdbHYIO cucteMy. [Ipaktuueckas paboTa
«l'ucronornyeckue npenapaTbl HEPBHOM CUCTEMBDY.

®dusnosorndeckuii coH; ¢as3el cHa. Buael HapymeHuit cHa Ilonsitue o
MEJIMKaMEHTO3HOM CHE M CHOTBOPHBIX Ipernaparax (TMMHOTHKAX).

MoneKkyIsIpHbIE aCNEKThl HOLMLIEIILINH. OnuarHble pPEeUEenToOpbl, UX THUIIBI.
DHKe(aauHbl U SHIOP(UHBI - YHIOTCHHBIC JTUTAH bl OMMMATHBIX PEIEIITOPOB.

AHTHUIICUXOTHYECKOE JIEWCTBHUE, BIMSHUE Ha (QYHKIUIO OJKCTPAMHpPaMHIHON
CUCTEMbI, SMOIMOHAIBHYIO c(epy, PBOTHBIA LEHTp, apTepualbHOE IaBJICHUE, LEHTP
TepMoOperysiuud. MoneKkylapHble MEXaHU3Mbl JCHCTBUS HEUPOJIENTUKOB, BIUSHUE Ha
n0(paMUHOBBIE, CEPOTOHUHOBBIC, aJIPEHO- U TMCTAMHHOBBIE PELIENITOPHI, UX JACHCTBUE HA
KJIETOYHblE MEMOpaHbl, Ha JCTOHUPOBAHUE TKaHEBBIX MOHOaMHUHOB. [loTeHuman-
3aBUCUMbIC HAaTPUEBbIC KaHAJIbl KaK MUILIEHU JEHCTBUS MECTHBIX aHECTETUKOB. CIOCOOBI
WHTHOUPOBAHUSl MOTEHIUAI-3aBUCUMbBIX HATPUEBBIX KAHAJIIOB MECTHBIMU AHECTETHUKAMHU.
[TpakTnueckas padora «Kapra skcrnpeccun 1oQpaMHHOBBIX U CEPOTOHUHOBBIX PELENITOPOB
B Mo3re Mbiieiy. MccnenoBarensckas padora «IloBeneHueckue TeCTsl Ha



ppiokax Danio rario. Csetyio-TeMHass Kamepa». MccnenoBarenbckas paboTa
«IToBenenueckue TecThl Ha pbiOKax Danio rario. OTkpeITOE 10M1€ ». MccnenoBarenbckast
paborta «IloBeneHueckne TecThl Ha ppIOKax Danio rario. CtaiiHOE MTOBEICHHUEY.

Monyiab «MoJiekyJasipHble OCHOBBI cesiekuumn» 9 kiacce (68 yaca)
1. Monexyaapnas ouonozusn. (20 uacoe)

OCHOBHBIE BEXU PA3BUTHS MOJICKYJISIPHOU OMOJIOTHH.

HyxnennoBbie kucnoTsl. OCHOBHBIE MPUHIUITBI cTpoeHus. [IpakTudeckas padora
«Boeigenenne JIHK u3 OGananay. Ilpaktuueckass pabora «Mogens JIHK-opuramm.
[Ipaktuueckass pabora «Omnpenenenue kaudectBa mpenaparoB JIHK ¢ mnomoribio
ceKTpopoToMeTpun» (IIpU HATUYUU 000PYJOBaHUA).

MartpuuHble cUHTE3bl. Permkanus — OCHOBa KJIETOYHOTrO AesieHus. [IpuHIumbI
permukaiuu. [Ipaktuueckas padbora «PeryukaTuBHas MalivHa (UTrpa-IeMOHCTPAIU)».
[Tpaktuueckas padora «I1LP (Mmoxens ammudukaius Ha Gymare)y.

Mytanuu. Yto Bbi3biBaeT udmeHnenus B crpoenuun JJHK. Ilpunnuner penapamuu.

Tpanckpunuus. [Ipaktuueckas padora «Cuiaa mpoMoTOpay.

I'enetnueckuit koa. Ilpaktuueckas paGorta «PemieHue 3amady Ha TeHETUYECKUN
ko1 Tpancmsuus. [lpaktuyeckas padora «DoaauHr GENKOBY.

Opranuzanusi reHoMa BUpPYCOB IIpOTHBOBHpYCHBIE CpeICTBa, MEXaHU3Mbl HX
JICUCTBUS.

Opranuzanus reHoMa OaxTepuit AHTHOaKTEepUaIbHbIE rpenaparsl.
UccnenoBarenbckass ~ pabora  «PacmpocTtpaHeHue aHTUOMOTUKOPE3UCTEHTHBIX
OaxTepuit» Opranuzanus renoma sykapuot ['eHomHoe penaktupoBanue. [Ipaktuueckas
pabora «PaboTta B coBpeMEeHHBIX reHeTH4YecKux 0azax nanHbiX. [IpoBenenue In silico

aHaJIn3a HOCHGI[OBaTeJ'IBHOCTeﬁ I'CHOB».

2. Monexynapusie ochogl 2enemuku (20 uacos)

IIpeamer renetuku. KpaTkas wHcTOpUS  pa3BUTHS  NPEIACTABIEHUS O
HACJIEICTBEHHOCTH.

OT reHa K nmpu3HaKy: KaK packpacuTh kota. Uto takoe npusnHak? IlyTh OT reHa zio
npu3zHaka. Myrauuu. Ajsuend. ['eTepo3urotsl M TrOMO3UTOTHI. J|OMHUHAHTHbBIE U
peueccuBHble aiend. PomeBas wurpa «Amnenuw». HMccnenoBatenbCKuid  MPOEKT
MyTtareHnsbie (GaKTOpBHI.

['ensl cTpoAT opranusm. BkitoueHue 1 BBIKITIOUEHHE 0O0JIbIIOTro Habopa reHoB.
Kak kneTku moHUMaroT, Kakue reHbl 10JKHbBI padoTaTh. PoneBas urpa «Cyab0a KIeTKn».
['ensl-nepexitoyaten. [Ipaktnueckoe 3a1anne « AITOPUTMBI TSI KIETOK.

JIMCKpETHOE HAcCJEAOBaHMWE MNPHU3HAKOB. 3aKOHbI MeHAENs: OAUH TeH - OJMH
npu3Hak. CxeMa CKpeuuBaHus. 3aKOH €AMHOOOpa3usi THOPUIOB MEPBOr0 MOKOJICHHUS.
[Ipaktruueckoe 3ananue «EnuHooOpasue nepBoro MOKOJICHUs». 3aKOH pacIlerIeHUs



IIPU3HaKa BO BTOPOM IOKosieHMM. IIpaktnueckoe 3amaHue «PaciiemieHne BO BTOpOM
IIOKOJICHUW». VIccnenoBaTenbekuil MpoekT «3akoHbl I'. MeHaens B 3KCIIEpUMEHTE.
3akoHbl MeHzensi: HECKOJbKO T€HOB - HECKOJBKO MpHU3HAKOB. JlurubpumHoe
ckpemuBaHue. HesaBucumoe pacxoxzaeHue xpomocoM. lIpakrtudeckoe 3anaHue
«Pemerka Ilenneray. CrienieHHOE HAaCIEI0BAHKE.
B3aumoneiicTBue reHoB. AsienbHoe U HeayieabHoe. [IpakTuueckoe 3aHsTHE
«B3aumopelcTBIsI FeHOB (MO/EIMPOBAHUE CUHTE3a U TPAHCIIOPTA IUI'MEHTA B KIIETKY )»
Omnpenenenue nona. [Tonossie xpomocomsl. CaMiibl U caMkH. Biusinue gpakTopos
OKpy’Karollel cpenbl. XpoMOCOMHOE ompezesieHue mosa. IlogoBbie XpoMOCOMBI.
[Tpaktnyeckoe 3ananue «HacnemoBanue, cueruieHHoe ¢ monom». IIpoGiema
JOTIOJIHUTENBHOU X-XpOMOCOMBI Y KEHIIMH. TPEeXIIBETHBIEC KOLIKH.

3. Monekynapmusie ocHogbl cenekuyuu (28 uacoes)

I'ensl B momyssiusx: Beaukoe paBHoBecue. [lomymsanusa. YacToTsl BCTpeuaeMOCTH
npu3HaKa U amjens. YpaBHeHue Xapnau-BaiinOepra. Ilpaktuueckoe 3amanue «HactoTsl
ayyienei, reHoTUnoB U (eHoTUroBy. VccnenoBarenbckuil MPOEKT «AHAIU3 TEeHETUYECKON
CTPYKTYPBI MOMyJISIIMK (Ha OCHOBE 3aKOoHa Xapau-Baiiusepra)y.

[Tonynsiuuu MEHSIOTCS: YHUCICHHOCTh, MUTpAIUsi U BbIOOp cympyra. DakTopsl,
KOTOpbIE€ BBIBOJAT MOMYJSIUI0O U3 paBHOBecusi Xapau-BaitHOepra. YmucieHHOCTh
nonyisiiuu. PomeBass urpa «Oddext ocHoBatens». PoneBas wurpa «9ddekt
OyThUIOYHOTO TOpJbIIKa». Jlpehd renoB. Myranuu. HecnmydaiiHoe ckpemiuBaHHe.
N3onsauus.

[Tonynsauuu  MEHSAIOTCS:  €CTECTBEHHBIM  0TOOp. MexaHusm  JeicTBuUs
ecTecTBeHHOTO 0TOOpa. JIBrkymuit otoop. PoneBas urpa «EcTeCTBEHHBIN 0TOODY.

MoaudukanronHas U3MEHYHUBOCTb. Craructuyeckue 0COOEHHOCTH
Moau(UKAIMOHHON M3MEHUYUBOCTH. MccnenoBaTenbckue paboTel «MonudukarmoHHas
M3MEHUYMBOCTh PACTEHH B MpEIEJIaxX BAIEr0 MECTa )KUTEIbCTBAY.

HacnenoBanne KOMMYECTBEHHBIX MNPU3HAKOB. KonIM4ecTBEHHbIE NPU3HAKMU.
CpenoBasi m3MeHYMBOCTh npu3Haka. Koaddumuent nacnenyemoctu npusznaka. OTBET
Ha 0TOOp. [loMCK reHoB KOJWYECTBEHHBIX MpU3HAKOB. OMHOHYKJICOTHUIHBIE BAPUAHTHI
redoB. JIHK-uur. IloTHOreHOMHBIN aHaJIM3 acCOIMALIMMI.

«Owmby Hanm renomoMm. Iloctrenomuas spa. OOpaTHas reHeTHKA. « OMHKCHBIC
uccienoBanus. [Iporeom, Mmeraboniom. [IpakTudeckoe 3aganne « ATpOHOMBD.

JlomecTHukalus ¥ IIEHTPbl TEHETUYECKOro paszHooOpasus. [loucku pacteHwii ¢
«XOpPOIIMMMUY» TIPU3HAKaAMHU JJisi 4YesoBeKa. l[eHTphl TEeHeTHuecKoro pazHooOpaswsl.
Hukonaii iBanoBuu BaBuioB. Cenexkmusi. KomOuHanmonHnass u TuOpuaHast CEICKITHS.
['ereposuc. Ilpaktuueckoe 3agaHue «l'OMonoruueckue psAapl HACIEACTBEHHOU
U3MEHYUBOCTH.

CoXpaHUTh U U3YYUTh T€HBI, 9TOOBI MEHATH Oyayriee. Kak nmpaBuiibHO XpaHUTh



reipl. Kostekumm  reHetmueckux — pecypcoB  pacreHuil.  Ilpaktukym — w/mnm
UCCIIEIOBATENbCKUNA MPOEKT «MeTOoabl KyJbTUBUPOBAHUS In Vitro JUisi COXpaHEHMs
TEHETUYECKUX PECYPCOB PACTEHHUN U U1 YCKOPEHHOU CEJICKLUN.

I'eneTnueckue uUEHTpbl B Hamend crpaHe. ['ne 3aHMMAlOTCs TEHETUKOW |

TEHOMUKOM T HYXJ[ CEIBCKOTO X035 MCTBA.



IINTAHUPYEMBIE PE3YJIBTATbBI
OCBOEHUSI KYPCA BHEYPOUHOM JESATEJBHOCTH

3aHATUS B paMKax MpPOrpaMMbl HamlpaBlICHbl HAa OOECIEYEHUE JTOCTHUKEHUS
IIKOJIBHUKAMH  CICAYIOIIMX  JINYHOCTHBIX, METAIPEIMETHBIX U  IPEAMETHBIX
00pa3oBaTeIbHBIX PE3YJIHTATOB.

JIN4YHOCTHBIE Pe3yJIbTaThI:

B cgepe epascoanckoeo 6ocnumamnus: TOTOBHOCTh K KOHCTPYKTHMBHOI
COBMECTHOM JIE€ATEIIBHOCTH IIPU BBIIOJHEHUN HCCIEAOBAHUM U MPOEKTOB, CTPEMIICHUE
K B3aMMOIIOHUMAHUIO U B3aUMOIIOMOLIH.

B cgepe nampuomuueckoco 6ocnumanus: OTHOLIEHHE K OMOJIOTUH KaK K BayKHOM
COCTAaBIIIOLIEN KyJIbTYpPbI, TOPAOCTh 3a BKJAJ POCCHMCKHX M COBETCKMX YYEHBIX B
pa3BUTHE MUPOBOW OMOJIOTHYECKON HAYKH.

B cgepe Oyxosno-upascmeennoco e6ocnumanus: TOTOBHOCTb OLIEHUBATh
NOBEJACHUE M IOCTYNKU C TMO3UIUH HPABCTBEHHBIX HOPM M HOPM DKOJIOTHYECKOU
KyJbTYpPBl; TIOHUMAHUE 3HAYMMOCTH HPABCTBEHHOI'O aCIIEKTAa JESTEIBHOCTU YEJI0BEKA B
MEAMIIMHE U OUOJIOTHH.

B cgepe scmemuueckozo éocnumanus; TOHUMaHKUE POJIK OMOJIOTUH B
(OpMHUPOBAHUN ICTETUYECKON KYJIbTYPhI TUUHOCTH.

B cgepe usuueckozo eocnumanus, gopmuposanus Kyiemypvl 300p0o8bsi U
IMOYUOHANTLHO2O ON1a20NOAY4UA.; OTBETCTBEHHOE OTHOIIEHME K CBOEMY 3I0POBBIO U
yCTaHOBKA Ha 3J0pOBBIH 00pa3 JKU3HM (30pOBOE MHTAHUE, COOJIIO/IEHUE
TMTMEHUYECKUX MpaBWI M HOPM, COAJTaHCUPOBAHHBIM DPEKUM 3aHATUA U OTABIXA,
perynsipHas pu3nyeckas akTUBHOCTb); OCO3HAHHUE MOCJEICTBUIA U HEMPUATHE BPEAHBIX
NpUBBIUEK (YIOTpeOJEHUE aIKOTO0Jsl, HAPKOTUKOB, KYPEHHE) U UHBIX (GOpM Bpena Juis
(GU3MYECKOro M MCUXUYECKOTIO 3/I0pPOBbs; COOJNIO/IEHNE MpaBuil O€30MaCHOCTH, B TOM
YyCclie HaBbIKM O€30MacHOTO TMOBEIEHUS B MPHUPOJHON cperde; CPOPMUPOBAHHOCTH
HaBbIKa pedeKcuu, ynpaBieHne COOCTBEHHBIM AYMOLIMOHAIBHBIM COCTOSTHUEM.

B cpepe mpyoosoco 6ocnumanusa: akTUBHOE ydacTHE B PEIICHUU MPAKTHUYECKUX
3aJa4 (B paMKax CEeMbH, IIKOJIbI, TOpOJa, Kpas) OMOJOrMYECKOH M 3KOJOTHYECKOU
HaIPaBJICHHOCTHU, MHTEPEC K MPAKTUYECKOMY H3YyUYEeHHIO MNpOo(decCuid, CBA3aHHBIX C
OMOJIOTHEN.

B cgepe osxonocuueckoco 6ocnumanua: OpUEHTALMS Ha MPUMEHEHHUE
OMOJIOTMUECKUX 3HAaHWM TpHU PELIeHUH 3a7ad B O0OJacTH OKpYKAIOIIEH Cpemsbl;
OCO3HaHUE SKOJOTMUECKHUX MPOOJIEeM U MyTeH MX pPEelIeHHs; TOTOBHOCTh K Y4acTHIO B
IIPAKTUYECKOM JAEATEIBHOCTH IKOJIOTUYECKON HAIIPABICHHOCTH.

B cgepe nonumanusa yemnocmu uayunoco no3uaumus: OPUEHTALMS Ha
COBPEMEHHYIO CHUCTEMY HAy4yHBIX HPEICTaBICHUNH OO0 OCHOBHBIX OHOJOTMYECKUX
3aKOHOMEPHOCTSX, B3AMMOCBS3X YEIOBEKA C IPUPOAHON U COLIMAIIBHOM CPENION;



MOHMMAaHHE POJH OMOJOTUYECKOW HAyKH B (POPMUPOBAHUU HAYYHOT'O MHUPOBO33PEHUS;
pa3BUTHE HAY4YHOU JII0OO3HATENILHOCTH, MHTEpeca K OMOJOTMYECKON HayKe, HAaBBIKOB
UCCJIEI0BATEIBCKON AEATENBHOCTH.

B cgepe aoanmayuu x uzmensarowumcsa ycioeusam coyuanvHol u npupooHoll
cpeovl: aieKBaTHAs OIICHKA U3MEHSIOIIUXCS YCIOBUM; IPUHSATHE PEIICHUS
(MHAMBUAYaTIbHOE, B TPYIINE) B U3MEHSIOIIUXCS YCIOBUSAX HA OCHOBAHUU aHAJIN3a

Ouonornueckoi HHPpopMaINK; INIAHUPOBAHUE IEUCTBUN B HOBOW CUTYaIluu Ha
OCHOBAHUHU 3HAHWM OMOJIOTHYECKUX 3aKOHOMEPHOCTEH.

MeTanpeaMeTHbIe pe3yJbTaThl:
B cgepe osrnaoenus ynusepcanvnvimu yueonvimu no3HasamenbHulMu Oelucmeusimu.
ba3oBbI€ JIOTHYECKUE JICHCTBHUS:

* BBISBIISITh M XapaKTEPU30BaTh CYIIECTBEHHbBIC TPU3HAKA OUOJIOTUUECKUX
O0OBEKTOB (SIBJICHUN);

* YCTaHaBIMBaTh CYIIECTBEHHbIH TMpPHU3HAK KJIAcCU(UKAUU OHUOJIOTUUYECKHUX
O00OBEKTOB (SIBIICHHM, MPOIECCOB), OCHOBAaHUS 1Ji1 OOOOIECHUS W CpaBHEHUS,
KpUTEPUH MPOBOJIUMOTO aHAIN3A;

* ¢ y4€TOM TIPENJIOKEHHONW OMOJIOTMYECKOM 3aJjauMl BBISBISTH 3aKOHOMEPHOCTH U
MPOTUBOPEYHS B paccMaTpuBaeMbIX (akTax U HAOMIOACHUSAX; IpejjiaraTh
KPUTEPUU JIJIS BBISIBIICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIA;

*  BBIIBIISITH AeULIUTHI MHPOPMAITUU, JaHHBIX, HEOOXOIUMBIX ISl PEIICHUS
MOCTaBJICHHOM 3aJ1a4M;

* BBIIBJIATH TPUYUHHO-CIICICTBCHHBIE CBSI3M TPU  HM3YYCHHH OHOJIOTHYECKUX
SBJICHMM W TIPOIIECCOB; JI€JaTh BBIBOJBI C HCIOJIB30BAHUEM JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUSHUH 10 aHAJIOTHuH, (hOPMYJIUPOBAThH
THIIOTE3bI O B3aMMOCBSI3SIX;

*  CaMOCTOSITEJILHO BBIOUpATh CHOCOO pelieHus] yueOHOUW OMOJIOTHMYECKON 3ajauu
(cpaBHMBATh HECKOJIBKO BApUAHTOB PEIICHUs, BEIOUPATh HAKOOJIEE TTOAXOASAIIHIMA
C Y4ETOM CaMOCTOSITEIHHO BBIJICIICHHBIX KPUTCPHECR).

ba3oBbIe MUCCIIENOBATEILCKUE ACUCTBUS:

* HCTOJB30BaTh BOMPOCH KaK UCCIIENOBATEILCKUI MHCTPYMEHT TTO3HAHUS;

* (QopMynmHpoBaTh BOMPOCH, (UKCHPYIONIUE pa3pblB MEXKIy pEalbHBIM U
JKENAaTeIIbHBIM  COCTOSIHUEM  CHUTyallud, OOBEKTa, M  CaMOCTOSATEIHHO
yCTaHaBJIMBATh NCKOMOE U JTAaHHOE;

* (popMupoBaTh THINOTE3Y 00 UICTUHHOCTH COOCTBEHHBIX CYXKICHUH,
apryMEHTUPOBATH CBOIO MO3UITUIO, MHEHUE;

* MPOBOAWTH TI0O CAMOCTOATEIHLHO COCTABICHHOMY IUIaHy  HaOIIOICHHE,
HECJIOKHBIN OMOJIOTUYECKUN OKCTIEPUMEHT, HEOOJBIIOE WCCICIOBAHUE TI0
YCTaHOBJICHUIO OCOOCHHOCTEM OMOJIOTMUECKOTO 00bEeKTa (ITpoIiecca) u3yueHus,

* MPUYUHHO-CIICJICTBEHHBIX CBSI3€U U 3aBUCUMOCTEHN OMOJIOTHYECKUX OOBEKTOB

MEXIy COOOM;



OLICHMBATh Ha MPUMEHUMOCTb U JJOCTOBEPHOCTh HH(POPMAILIHIO, TOTYYEHHYIO B
X0/J1¢ HAOJIIOICHUS U SKCIIEPUMEHTA;

CaMOCTOATENLHO (OPMYJIHPOBATH OOOOIIEHUS M BBIBOJLI 1O pe3yJibTaTaM
MPOBENEHHOTO HAOJMIOACHUS, SKCIEPUMEHTA, BIaJeTh MHCTPYMEHTAMHU OLIEHKU
JIOCTOBEPHOCTH MOJIYYEHHBIX BBIBOJOB U 0O000IICHUI;

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEUIIIEEe pa3BUTHE OMOJIOTMYECKUX MPOLIECCOB
U UX MOCIEJCTBUS B AHAJIOTUYHBIX WJIM CXOJIHBIX CUTYyalUsX, & TAKKE BbIJIBUTATh
MPEANOJIOKEHUs 00 UX PA3BUTUU B HOBBIX YCJIOBHSIX U KOHTEKCTaX.

Pabora ¢ nadopmanmeii:

B

MIPUMEHSITH Pa3IMYHbIC METObI, HHCTPYMEHTHI U 3aMpOCHI NPU TTOUCKE U 0TOOpE
ouosiornyeckod uWHGOpPMAUM WM JIAHHBIX W3 HMCTOYHUKOB C Y4ETOM
MPpEeIOKEHHON YIeOHOM OMOJIOTUYECKOM 3a1auu;

BBIOMpaTh, aHAJIM3UPOBATh, CHCTEMATH3UPOBATh U HHTEPIPETUPOBATH
Ounosiornyeckyro HHGOpPMAIIUIO Pa3TUYHBIX BUAOB U (hOPM NPEACTABICHNUS,
HAXOJIUTh CXOJIHbIE APIYMEHTHI (TIOITBEPKIAIOIINE WK OMIPOBEPTAIOIINE OJHY U
Ty K€ UJICI0, BEPCHIO) B PA3IMUHBIX HH()OPMAIIMOHHBIX UCTOYHUKAX;
CaMOCTOATENLHO BHIOMPATh ONTUMANIbHYIO (POpMy TpencTaBiieHus UHGOpMAIUH
U WUIIOCTPUPOBATh PEIIaeMbl€ 3aJayd HECIO0XKHBIMU CXEMaMH, JAuarpaMMamu,
WHOM IrpauKOi U UX KOMOUHAIUSAMU;

OIICHUBATh HAJAEKHOCTh OMOJIOTUYECKON HH(OPMAITUU TIO KPUTEPHUSIM,
MPEIIOKEHHBIM YUUTENIEM WU COPMYITHPOBAHHBIM CaMOCTOSTEIBHO;
3allOMUHATh U CUCTEMATU3UPOBATh OMOJIOTHYECKYIO MH(DOPMAIIHIO.

cghepe 061a0eHUst YHUBEPCATbHBIMU YHEOHbIMU KOMMYHUKAMUSHBIMU OCUCEUSIMU
OO11eHue:

BOCIIPUHUMATH U (OPMYJIHMPOBATH CY>KJICHHUSI, BIpAXKaTh SMOIIUU B MPOIIECCE
BBITIOJIHEHUS MPAKTUYECKHUX U J1a00paTOpPHBIX PaboT;

BBIpaXKaTh ce0s1 (CBOIO TOUKY 3pEHHMSI) B YCTHBIX U TUCbMEHHBIX TEKCTaX;
pacro3HaBaTh HeBepOadbHBIC CpeACTBAa OOIICHWS, TOHUMAaTh 3HAYCHHUC
COIIMAJIBHBIX 3HAKOB, 3HATh M PACIO3HABATh MPEANOCHUIKM KOHMIUKTHBIX
CUTYaIlMi U CMSTYaTh KOH(MIUKTHI, BECTH TICPETOBOPHI;

MOHUMATh HAMEPEHUS APYTUX, TPOSBIATHh YBAXKUTEIHHOE OTHOIICHHUE K
co0eceTHUKY U B KOPPEKTHOU Gopme HhopMyTUpOBaTh CBOM BO3PAKEHNUS,

B XOJI¢ JUajiora U/WIH TUCKYCCHH 3a/1aBaTh BOTIPOCHI 1O CYIIECTBY 00CYKIaeMOM
OMOJIOTHYECKOH TEeMBl W BBICKA3bIBATh HJICH, HAIICJICHHBIC Ha PCIICHHE
OMOJIOTMYECKOM 3a/1a4M | MOJep KaHue OJ1aroxeaaTeIbHOCTH OOIICHHS;
COTIOCTABIISATh CBOM CYXKJIEHUS C CYXKJICHUSAMH JIPYTUX YIYaCTHUKOB JUAJIOTa,
OOHapYy>KHUBATh PA3IMYUS U CXOJCTBO MO3UITHI;

MyOJUYHO MPEACTABIISTH PE3YIbTAThI BBIMOTHEHHOTO OMOJIOTHYECKOTO OIBITa

(3KCTIepUMEHTa, UCCIIEIOBAHUS, IPOEKTA);



CaMOCTOSITETILHO BbIOUpaTh (POpPMAT BBICTYIUICHHUS C YUETOM 3a]a4 MPE3EHTALUN U
0COOEHHOCTEH ayJUTOPUHU U B COOTBETCTBUM C HUM COCTAaBJISATh YCTHBIC U
IMUCbMEHHBIE TEKCTHI C UCIOJIb30BAaHUEM WUIKOCTPATUBHBIX MAaTEPUAJIOB.

CoBMecTHAas IeITEILHOCTD (COTPYIHUYECTBO):

MOHUMAaTh M HWCIOJb30BaTh MPEUMYINECTBA KOMAHIAHOW W WHIWUBUIYaTbHON
paboThl IPU pEUICHUU KOHKPETHON OMOJOTHYecKOod mpoOsiembl, 000CHOBHIBATH
HEOOXOMMOCTh MPUMEHEHHSI TPYMIOBHIX (HOPM B3aMMOJICHCTBUS TIPU PEIICHUH
MIOCTABJICHHON y4eOHOH 3aa4H;

MPUHUMATh 11€]1h COBMECTHOM IEATEILHOCTH, KOJUIEKTHBHO CTPOUTH JICUCTBUS T10
e IOCTIKEHHUIO: paclpeeNiaTh POJH, TOTOBApPUBATHCS, OOCYXKIaTh MPOIECC U
pe3yiabTaT COBMECTHOM pabOThI;

yMeTh 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH, TTPOSIBIISITH TOTOBHOCTD
PYKOBOJIUTb, BBITIOJIHATH MMOPYUYEHUS, TTOTINHATHCS;

IUTAHUPOBATh OPTAaHM3AIMIO COBMECTHOM pabOThl, OMpPENENsTh CBOIO pPOIb (C
y4€TOM TPEANOYTEHUH M BO3MOXXHOCTEH BCEX YYAaCTHHUKOB B3aUMOJICHCTBUA),
pacmpeienarh 3a7aud MEX]y WICHaMH KOMaHJbl, y4acTBOBATh B TPYIIOBBIX
dbopmax paboTel (00CYXAeHUS, 0OMEH MHEHHUSIMU, MO3TOBBIC IITYPMbI U UHBIE);
BBIMOJIHATH CBOIO YaCTh Pa0OThI, TOCTUIaTh KAYECTBEHHOIO pe3yJsibTaTa M0 CBOEMY
HaMpaBJICHUIO ¥ KOOPAUHUPOBATh CBOM JICUCTBUS C APYTUMH WICHAMH KOMaH/IbI;
OIICHMBATh KadeCTBO CBOETO BKJIaJa B OOMMNA TMPOAYKT TO KPUTEPHSIM,
CaMOCTOATENILHO  C(OPMYJIIMPOBAHHBIM  Y4YaCTHUKAaMH  B3aUMOJICHCTBUS,
CpaBHUBATH PE3yJIbTAThI C UCXOJIHOM 3a7jaueil W BKJIQJ KaXJIOTO WICHA KOMaH/IbI
B JIOCTHXKEHUE PEe3yJIbTaTOB, Pa3JeisITh cpepy OTBETCTBEHHOCTH W MPOSBIISTH
TOTOBHOCThH K MPEIOCTABICHUIO OTYETA Tepe] TPYMIION;

OBJIaJICTh CHCTEMOW YHUBEPCAJIbHBIX KOMMYHUKATHUBHBIX JICUCTBHM, KOTOpAs
obecrieunBaeT CHOPMUPOBAHHOCTH COIMATBHBIX HABBIKOB U 3MOILMOHAIBHOTO
WHTEJUICKTA MIKOJBLHUKOB.

B cgepe osnaoenus ynusepcanvuvimu yueOnvimu pezyismusHbIMU OeUCMBUIMU.
CaMOOpraHu3alms:

BBISIBJISITH MPOOJIEMBI JIsl PELICHUS B )KU3HEHHBIX U YUYEOHBIX CUTYaIIUSX,
UCIOJIB3Ys OMONIOTrMYECKUE 3HAHUS;

OPUEHTHPOBATHCS B PA3IUUYHBIX MMOAX0/1aX MPUHATHUS PELICHUM
(MHIUMBUYaJIbHOE, IPUHATHE PELICHUS B TPYIIE, IPUHATUE PELICHUHN TPyIIoi);
CaMOCTOSITENTFHO COCTABJIATh aJTOPUTM pEIIeHUs 3agauu (WM ero 4YacTh),
BBIOMpATh CIMOCOO pemieHus ydeOHOW OWMONOTHYEeCKOM 3agaduu ¢ y4ETOM
UMEIOIINXCA PECYpCcOB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh
npejyaraeMbie BApUaHThI PEIICHUH;,

COCTaBISITh IUIAH JEWCTBUMH (IUIaH peanu3alii HaMEYeHHOTO aJropuTMa
peleHus), KOPPEeKTUPOBaTh MPEIJIOKEHHBIH aITOPUTM C YYETOM MOTYyUYEHUS
HOBBIX OMOJIOTUYECKUX 3HAHUM 00 N3ydaeMOM OHOJIOTHYECKOM OOBEKTE;

Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.



CaMOKOHTPOJIB (pediaekcus):
* BJIAJIETh CITIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBAITUH U pedIIeKCHH;

* JaBaTh a/ICKBaTHYIO OLICHKY CUTYAllH U MpeAiarath IjaH e€ N3MEHEHUS;

*  YUYUTBHIBaTh KOHTEKCT U MPEABUACTH TPYIHOCTH, KOTOPhIE MOTYT BOZHUKHYThH IIPU
pelmieHnr y4eOHOM OHMOJOTrMYecKOM 3aJadyd, aJalTUpPOBaThb pEUIEHUE K
MEHSIFOIIUMCS 00CTOSITETILCTBAM;

* OOBSCHATH MPUYUHBI JOCTIKEHUS (HEIOCTHIKEHUS) PE3yIbTaToB JesTeIbHOCTH,
JaBaTh OIEHKY MNPHOOPETEHHOMY ONBITY, yYMETh HAaXOAUTh IO3UTUBHOE B
IPOM3OIIEANICH CUTYAIUH;

* BHOCHUTH KOPPEKTHUBHI B IEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBCTB,
U3MEHUBIIUXCS CUTYallUi, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYJHOCTEH;

* OIICHMBATh COOTBETCTBHE PE3yJIbTaTa LU U YCIOBHUSM.

OMOIMOHATbHBIA UHTEJICKT:

* pas3nMyaTh, HA3bIBATh U YMPABIATH COOCTBEHHBIMHU IMOIUSIMU U SMOIIUSIMHU
IpyTHUX;

* BBIIBISITH M AaHATTU3UPOBATH IPUUUHBI SMOIIHIA;

* CTaBUTH ceOsl HA MECTO JPYroro 4yejJoBeKa, MOHUMAaTh MOTUBBI U HAMEPEHUS
Apyroro,

* peryiaupoBaTh COCOO BBIPAXKEHUS IMOIIHIA.

* Ilpunsarue cebs U APYTHX;

* OCO3HAaHHO OTHOCHUTBCA K JIPyrOMY YE€JIOBEKY, €T0 MHEHUIO;

* MpuU3HaABaTh CBOE MPABO Ha OMIMOKY M TAaKOE e MPaBo APYroro;

* OTKPBITOCTB Ce0€ U IPYTUM;

* 0CO3HaBaTh HEBO3MOXKHOCTb KOHTPOJMPOBATh BCE BOKPYT;

* OBIAJCTh CHCTEMOW YHHUBEPCAIbHBIX YUYEOHBIX PETYJISTHBHBIX JCHCTBUH,
KoTopasi oOecrieunBaeT (HOPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH
(BHYTpEHHSISI TIO3WIUS JIMYHOCTH), W JKU3HEHHBIX HABBIKOB JIMYHOCTH
(ynpaByieHUs1 COO0M, CaMOIUCIIUTIUIMHBI, YCTOWYUBOIO IMMOBEICHUS).

IIpenmeTHbie pe3yJibTAThl OCBOCHHSI POTPAMMBI
B no3naBaTenpHOM (MHTEIUICKTYaIbHOM) cdepe:

— TpUOOpETEHHE OIbITAa HCIOJIB30BAaHHUS METOJOB OHMOJOIHYECKON HAyKH C IENBIO
U3y4eHUs: OUOJIOTUYECKUX OOBEKTOB, SIBJICHHWH W MPOLIECCOB: HAOIIOJEHHUE, OIMUCaHUE,
IPOBEJICHUE HECJIOXKHBIX OHOJIOTHYECKHX OIBITOB M DKCIIEPUMEHTOB, B TOM 4YHCJE C
UCIIOJIb30BAHUEM aHATIOTOBBIX U IU(PPOBBIX OUOJIOTHIECKAX PUOOPOB U HHCTPYMEHTOB;

— (dopMupoBaHHE YMEHHUS MHTETPUPOBATH OMOJOTUYECKUE 3HAHUS CO 3HAHUSIMU W3
JIPYTUX y4eOHBIX peaAMeTOB ((hU3UKH, XUMUH, Teorpaduu, UCTOPUH, 0OIIIECTBO3HAHUS
UT. 1.);



— (dopmupoBaHHEe YMEHUH pemiaTh Y4eOHbIC 3aja4l OMOJIOTHYECKOTO COACPIKaHMS,
BBEISIBIIATH ~ NPUYMHHO-CJICICTBCHHBIC  CBSI3M,  NPOBOJAUTh  KA4YECTBEHHBIE U
KOJIMYECTBEHHBIC PACUETHI, JTaTh BBIBOJIBI HA OCHOBAHHUH ITOJTYYCHHBIX PE3yJIbTaTOB;

— (dopMupoBaHHE YMEHHs TUIAHUPOBATH y4eOHOE WCCIICNOBAHWE WIIW MPOCKTHYIO
paboTy ¢ y4eToM MOCTaBICHHOM 1en: (GopMyIHpOBaTh MPOOIeMy, TUTIOTE3Y U CTAaBUTh
3aJa4d WCCJICJIOBAHMS, BHIOMpAaTh aJCKBATHO IOCTABICHHOW I METOMBI, JeNaTh
BBIBO/IBI 110 PE3YJIbTaTaM UCCIICTOBAHMS WU TIPOCKTHOU JACATEIbHOCTH;

— (¢opMHupoBaHHEe HWHTEpeca K  YyIIyOJIeHUI0O  OWOJIOTMYECKUX  3HAHUU
(mpennpodribHast MOATOTOBKA B MPOdecCHOHATbHAS OPUEHTAIINS) U BEIOOPY OHOJIOTHH
KaKk MpoQUIBLHOTO TMpeAMeTa Ha CTYIMeHH CPEJIHETO ITOJHOTO OOpa3oBaHWS IS
Oynymelr npodecCHOHANBHOW NEeATeNIbHOCTH, B 00JacTh OWOJIOTHUH, METUIIMHBI,
HKOJIOTUH, TICUXOJIOTHUH, BETEPUHAPUH, CEITHCKOTO X035HCTBA;

— BIAJCHUE HaBBIKAMU pPabOTBI ¢ WHPOPMAIMEH  €CTeCTBEHHO-HAYIHOTO
coJiep KaHusl, TIPEICTABICHHON B pa3HOil (opme (B BHUJIE TEKCTa, TAOJIMYHBIX JAHHBIX,
cxeMm, TpadukoB, AMArpaMM, MOJENe, HN300paKeHU), KPUTUYECKOIO aHallh3a
uH(OPMAIUU U OLICHKH €€ JIOCTOBEPHOCTH;

— yMEHHUE UHTETPUPOBATH OMOJOTHYECKHE 3HAHUS CO 3HAHUSIMU JIPYTUX Y4EOHBIX
MPEIMETOB; UHTEPEC K YIIIYOJICHHIO OMOJIOTMYECKUX 3HAHUN U BBIOOPY OMOJIOTHH Kak
npodUILHOTO TpeAMETa Ha YpPOBHE CPEIHEro OO0Iero oOpa3oBaHus sl Oymyuien
poeCCUOHAIBHON  JICSITCIBHOCTH B 00JacTH OWOJOTHMH, MEAMIIUHBI, 3KOJOTHH,
BETCPUHAPHUH, CEIBCKOTO XO34WCTBa, TMHUINEBONH MPOMBIIUIEHHOCTH, TICUXOJIOTHH,
UCKYCCTBa, CIIOPTA - UMETh YETKHE MPEICTABICHUS O MAaTEPHAIMCTUYECKON CYITHOCTH
T€HOMOB YKHUBBIX OPTaHU3MOB U PETYJISAIIHUIO UX PaOOTHI;

— 3HAaHHE OCHOBHBIX (DAKTOPOB OKPYI)KAIOIIEH CPE/Ibl, BIUSIONINX HA PA3BUTHE U
CYIIIECTBOBAHHE KUBBIX OPTAHW3MOB, aIaNTAMK K (haKTOpaM OKpPYKaroIeh CPe/Ibl;

— 3HAaHHE OCHOBHBIX MOJIXOJIOB OMOTEXHOJIOTHH, UCIIOH30BAHUS €€ JOCTHIKEHUN B
COBPEMEHHOM KM3HU YeJIOBEKa, 0COOEHHOCTH WCIIOIH30BAHUS YKUBBIX OPTraHU3MOB JJIs
MIPOU3BOJICTBEHHBIX HYXK]] YEJIOBEKa;

— B3HAHWE OCHOBHBIX TMOJXOJOB CEJCKIIMA W OHOTEXHOJOTHH KYJIBTYPHBIX
pacTeHu#,  XapaKTepu30BaTh  TE€HETUYECKH  MOIU(DUIIMPOBAHHBIE  PACTEHUS,
OTIepUPOBATh MOHATUSIMH, THOPUIU3AIINS, OTAAICHHAS THOPUIN3AIINS, UCKYCCTBEHHBIN
oT00p, TeTepo3uc, TpanchopMalusi, MyTareHe3, TCHETHUECKOE PEAaKTHPOBAHUE;

— TIOHUMaHHWE  MOJICKYJISIPHBIX ~ MEXaHWU3MOB  pealM3allid  HACJICJCTBCHHOMU
UHPOPMALIUU U YMEHHE CBOOOJHO OTICPUPOBATH OCHOBHBIMH TOHSATHSIMH MOJICKYJISIPHON
OMOJIOTHH M €€ COBPEMEHHBIX HAIPABICHUI — IeHOMHKH, METareHOMHKH, TIPOTCOMUKH;

— 3HaHUWE OCHOBHBIX 3a00JICBaHMI YeI0BEKa, MEXaHU3MOB UX Pa3BUTHsI, CITOCOOaX

X JUArHOCTHUKHU U JICUCHU A,



— (opMHUpOBaHKHE YMEHHS HMCIOJIb30BaTh MOHATHHHBINA aImapaT U CUMBOJUYCCKUI
S3BIK TCHETUKH, TPAMOTHOE NPHMEHEHHE HAYYHBIX TEPMHHOB, IOHSATUH, TEOPHH,
3aKOHOB IS OOBSICHCHHS HAOIIOMACMBIX OHMOJIOTHYECKHX OOBEKTOB, SBICHUUM U
IIPOIIECCOB, MTO3BOJIAIONINX 3aJI0KUTh (DYHIAaMEHT HAyYHOTO MUPOBO33PEHHUS.

B nierHOCTHO-OpHEHTAIMOHHOU cepe:

— 3HaHHWE, YTO NPHMCHCHHE COBPEMEHHBIX TEXHOJIOTMHA MOJICKYJSIPHOH OHOJIOTHH
MO3BOJISICT YCICIIHO pelllaTh TaKue 3J71000HEBHBIC MPOOJIEMbI, Kak OXpaHa
OKpYIKaIOIIeH Cpe/Ibl, COXpAaHEHHE 3I0OPOBhS YEIIOBEKA, KOHTPOJIb U BOCCTAHOBJICHHE
IKOCUCTEM.



TEMATHUYECKOE IINTAHUPOBAHHUE

MOI[yJIL «Kak »xMBOTHBIE U pacTrenust HpHCHOCﬂﬁJII/IBaIOTCSI»

(3BOJIIOIIMOHHAS IK0JI0THs) 5-6 Kiaccnl (34 yaca)

JKMBbIE¢ 00bEKTHI
(6 1)

TeMbl OcHOBHOE coep:KaHue JlesiTEeJIBHOCTD
IIKOJIbHUKOB
1. MBI ucciiexyem CBOIICTBA U CTPOEHUE KUBBIX UccnenoBarenbckue

OpraHu3MoB (CTPOCHUE KIIETKH).
Bun, oco0b — opranusm Kax
eqnHas cucreMa. Axanranuu
(mpucniocobaenus). [Tonstue
rOMEOCTa3a JKUBOT0 OPraHu3Ma.
CnocoObl ero nmoaziepKaHusl.
OrpannueHus
MOpP(hOIOTUUECKUX U
(U3UOJIOTHYECKUX aJlalTaIlHil.
[Touemy opranu3Mel HE
CTaHOBSITCS OECKOHEYHO
OOJBIIMMH, MAJICHEKUMU,

BCCAOHBIM.

paboTel «Bce mu (CHHUITBI,
Oenku, Oepe3bl W T.a.)

OJIMHAKOBEIE?

DOTOKBECTY.

[IpakTnueckas paboTal
«CocraBisiem KHUTY

PEKOPIOB PACTEHUUN H
YKABOTHBIX HAIIETO KpPasi».

2. Bausinue
OKpYXKAKOLIEH
cpeabl HA KMBbIE
opranu3mabl (12 4)

DaKTOPBI OKPYKAKOIIEH CPEeIbI
(abmoTnueckre, OMOTHYECKHE,
anTpororerusie). [Ipumepor
abMoTHYecKHX (hakTOpOB,
OKa3bIBAIOIINX OCHOBHOE
BIIUSTHUE HA KU3HEEATEIbHOCTD
KUBBIX OPTaHU3MOB:
TeMIlepaTypa, CBET, BIAKHOCTb.
OCHOBHBIE 3aKOHOMEPHOCTH
IPUCTIOCOOJICHUS )KUBBIX
OpraHu3MOB K aOMOTHUYECKUM
dakropam. [Ipucnocodnenus k
OCHOBHBIM a0MOTHYECKUM
dakTopam: Temmneparypa,
BJIQYKHOCThH U CBET.

[IpakTnueckoe 3ansTHE
«Bet u Temno» (KyOuku
JIbJIa B3BECUTh, MOJIOKUTH
B yamiku lletpu Ha
Pa3HOIBETHYIO OyMmary,
yepe3 30 MUHYT B3BECUTD
3aHOBO — KTO OBICTpEe
pacrasii).

IIpakTrueckoe 3anHsTue
«Yto pactBoOpsieTcs B
BOJIe» (IKCIIEPUMEHT
«Kunkuii 1om»).
IIpakTrueckoe 3aHsiTue
«nddysus BemecTs B
BOJI€ (pacTBOPHI)»,
«/IlBHM>KEHUE PACTBOPOB 110
LBETKY».

IIpakTrueckoe 3anHsTue
«Jlen mnaBaet B Bojzie
(aiicObepru, 3amep3aHue
BOJIOEMOB)».
[IpakTueckoe 3aHsATHE
«Jlen npu 3amep3aHun




pacImpsaeTcs
(pa3pyliieHue KamHs
(mouBoOOpa3zoBaHme),
3aMep3aHUe KIETOK).
IIpakTueckoe 3aHsATHE
«y6a» (kyOuKu Ipaa
3aBEPHYTH B Pa3HBIN
MaTtepuall, B3BECUTH).
IIpakTueckoe 3aHsATHE
«ITurmeHTh (MOXKHO
pa3zienTh Ha BaTMaHE
KPACHUTENH U3
(baomacTepoBy.
IIpakTHueckoe 3aHsATHE
«Kax )KMBOTHBIE IIABAIOT
B BOJIe» (DKCIIEPUMEHT C
MUATIETKOM).
Hccnenoparensckne
pabotsl «BnusiHue cBeTa
(Temuia, BIaXXHOCTH,
COCTaBa MOYBHI) Ha
pacTeHusi B €CTECTBEHHbBIX
WJTU UCKYCCTBEHHBIX
YCHOBUSAX» (Ha JOCTYITHOM

Marepuae).
3. BzaumopeiictBust | buotuueckue GpakTopsl. UccnenoBarensckas
’KMBBIX OPraHU3MOB | 3aKOHOMEPHOCTH Pa3BUTHS pabota «Habmronenus 3a
(4 v) MEXBUIOBBIX B3aMMOOTHOIICHUSAMU
B3aMMOOTHOIICHHH. KUBOTHBIX TIPH

KosBomtonus (XUIIHUK-KEePTBa;
napa3uT-X03siuH) DBOIIOLUS
cTpaTeruii JoObIBaHUS THUIIIH.
CommansHocTh. Bubi-
BceseHubl. [lepedyens pacrenui-
BPEIUTEIEH.

TOOBIBAHUH ITUIIHA
(KOpMYIITKH JIJIST TITHIL, JIJIS
TOPOJICKUX HMJTH CEITBCKUX
’KUBOTHBIX). BeO-
KaMephI».
HccnenoBaTenbckas
pabora
«Pacrnipoctpanenue
BHJIOB-CUHAHTPOIIOB B

HaIled MECTHOCTH




4. Yesi0BEK B KU3HHU
pacTeHu u
JKMBOTHBIX? (6 1)

AHTpOTOTeHHBIE (PAKTOPHI.
[IpaBaa iu, 4TO MEPBOOBITHHIE
JFOJY KWJIA B TADMOHHH C
npupogoii. OJoMalIHuBaHUE U
MPUPYUYEHUE )KUBOTHBIX U
pacTeHuil. 3a4eM cracaTh
BBIMUPAIOLINE BUIBI, KaK 3TO
nenatb. KynpTypHble pacTeHus u
ux aukue npenku. [louemy
BaYKHO MX COXPAHSATb.
Pa3znooOpa3zue KynbTypHBIX
pacTEeHUi U UX 3HAYCHHE B
KU3HHM 4yesoBeka. KpacHas kHura
Bawei Teppuropun. Ocodo
OXpaHsieMbI€ TEPPUTOPHH,
3anoBeAHUKU Poccuu n mupa.

[IpakTrueckas pabora
«Pa3zHooOpa3zue
KYJIbTYPHBIX PACTCHUH B
BallleM PErHOHEY.
HccnenoBarenbekas
pabota «Bnusinue
AHTPOIIOT€HHBIX (PAKTOPOB
Ha pa3BUTHE PACTCHHUU B
ropoJie/HaceIeHHOM
MTyHKTE».
DKCKypCHs/TIpaKTHIeCKast
pabota «OOIIT B Bamem
pPErvoHEe — YHUKAJIbHbBIC
O0OBEKTBI TPUPOABD.

5. Okosornueckmne
Huu (6 9)

buocdepa — ogHa u3
BOKHEUIIIMX 000JI0YEK 3EMIIH.
Uto Takoe «3KOIOTHYECKUE
HUIIN» ¥ KaK OHU
dbopmupyrorca? dopmupoBanue
3HaHUU 10 OMOpPa3HOOOPaA3UI0
KUZHEHHBIX (QOpPM,
MOBEJICHUECKUX
PUCTIOCOOJICHUIA,
MOIU(DUKAITMOHHAS
MU3MEHYUBOCTH (Ha 6a30BOM
ypoBHe). PacTurenbHbie
cOOOI1IeCTBA U UX THIIBI.
Pa3zButHe 1 CMEHBI

PACTUTENHHBIX COOOIIECTB.

HccaenoBarenbckue
PaboThl « DKOJIOTHYECKHUE
HUIIU BOKPYT TEOS —
omnrcanue GpakTopoB
OKpY’KaroIIeh CpesIby.
HccnenoBaTenbckue
paboThHI
«DeHOI0rnYeCcKre
HaOJIIOICHUS.

Moayab «OCHOBBI PACTEHHEBOIACTBA» 7-8 Kiaaccenl (68 yacoB)

Tembl

OcHOBHOE coep:KaHue

JlesITEILHOCTD
INKOJbHUKOB

Tema 1. BBeaenue B
pPacTeHNueBOACTBO
(2 9)

Yro-Takoe paCTeHHEBOJICTBO:
OCHOBHBIE (haKTOPBI
BBIpAILIMBAHUS PACTCHUM.
Uctopus passutus
arpOXMMHYECKUX 3HAHUN
(pabotser M.B. JIomonocoga, O.
JInbuxa, byccenro, B.B.
Hoxyuaesa, K.A. Tumupssena,
II.A. Kocteiuena, JI.H.

[TpakTudeckas padora
«bouka JInbuxay.




[IpsiHunIHUKOBA U 1p.).

Tema 2.
ArpoTrexHu4ecKui
IKCcIepumMeHT (6 4)

IIpaBuna NOCTaHOBKHU
arpO3KCIEPUMEHTOB.
[TocTaHOBKA SKCIEPUMEHTOB €
pacteHussMH. B100Op TeMBI,
COCTABJICHUE TUITOTE3bI, LIEJIN U
3a/1a4 HKCIIEPUMEHTA 110
BBIPAIMBAHUIO PACTCHUN B
KOHTPOJIMPYEMOU Cperie.
KonTponu, nosropHocty,
IIPOBEJICHUE IKCIIEPUMEHTA.
[InanupoBaHue 3KCIEPUMEHTA.
OneHka pe3yiabTaToB
JKCIIEPUMEHTA.

OcBoeHue TexHoI0rnu
KPYTJIOTOAUYHOTO BbIpAIlIMBaHUS
CaJaTOB M MUKPO3EJICHU B
KOHTPOJIUPYEMBIX

HNCKYCCTBCHHLIX YCJIOBHIX.

HccnenoBatenbekas
pabota «PaKTopHl,
BJIMSIFOIIIME HA
popacTaHue ceMsiH (pocT
IIPOPOCTKOB)».
[IpakTuyeckas pabota
«CO0p yCTaHOBKH ISl
BBIPAIIMBAHUS PACTCHUH B
KOHTPOJIHPYEMBIX
YCIIOBUSX.

Tema 3. Poub
XHMHUYECKHUX
3JIEMEHTOB B
NUTAHUM PACTEHUH
(20 v)

Bopaa. PactBop. BeiTsbkKa.
AHHOHBI, KATUOHBI,
3JIEKTPONPOBOAHOCTH U pH
pactBopa. Ponb XxuMu4yeckux
AJIEMEHTOB B MUTAHUU PACTCHUIA.
[Tomy4yeHne nuTaTenbHBIX
BELIECTB PACTECHUSIMHU.

Y noOpenusi: opraHuyeckue,
MUHEpAJIbHbIE,
MUKpoOuogoruueckue. Tumbl
NIMTaHWs pacTeHu. Bo3ayuHoe
¥ MUHEpaJIbHOE (KOPHEBOE)
IMUTAHUE pacTEHUM. TpaHCropT
MUTATEJIbHBIX BEILIECTB
pAaCTEHUI: BOCXOISIIUNA U
HUCXOIIINN TOK. BaxkHelmnme
KanuiHele, pocdopHbie U
a30THBIE yI00OpeHus, ux
cBouctBa. [IpocTeie u CrokHbIE
ya00peHus.

Poct u pazButue pacreHuii:
ATanbl OHTOTEHE3a, (DAKTOPHI,
BIIMSAIOLIME HA POCT PACTCHUIA:
CBET, T'yCTOTa NOCAJ0K, MUTAHUE,
cybcTpar.

Oco0eHHOCTH MUTaHMUSI

[IpakTrueckas padoTa
«CXeMbl MUTATETbHBIX
pactBopoB. Pacuer 103
yaoOpeHuit st
MUTATEJILHBIX PACTBOPOBY.
[IpakTruueckas pabora
«ITpaBuna cMemmBanus
yI00pEeHHI»
[IpakTrueckas paborta
«IIntanne pacrenmii:
TEXHOJIOTHUS
MIPUTOTOBJICHUS
MATATEJILHBIX PACTBOPOB
JUTSL pa3HBIX KYJIBTYP».
[IpakTruueckas pabora
«MOHUTOPUHT
MUHEPATHHOTO TTUTAHUS
paCTEHUI.
[IpakTruueckas paborta
«PacturenpHas
JTMAarHOCTHUKAY.
Hccnenosarenbckas
pabota «Or1eHka
COCTOSIHUSI KOMHATHBIX
pacTEHUH, pPaCTEHUHN HA

IIKOJIbHOM TEPPUTOPUH,




pacTeHui a30ToM. A30T U €ro
3HAUYEHUE B KU3HU PACTECHUH.
DopMBbI a30Ta U UX
MIPEBPAIICHHAE B TOYBE.
Uctounuku docdopa ans
pacTeHus. 3HaUCHUE
dbocdhopcoaepkamux
COEIMHEHUH B KIIeTKE. PoIib
MAaKpO3PTUYECKUX COCAUHEHUN
dbocdopa B sHEPTETUUECKOM
oOMeHe.

Brusane kanus Ha puzndeckue
CBOMCTBA MPOTOILIA3MbI, HA
(dbepMeHTHI YTIIEBOJOPOIHOTO
oOMeHa, CHHTEe3 OCJIKOB U Jp.
Ponw xanus B moaepkaHun
MOHHOTO 0OajlaHca B TKaHSX, B
MPOIECCax CaMOPETYJISILIUH.
Perynsaropnas u
CTPYKTYpoOOpa3oBaTeIbHas
POJIb KaJbIIMsl. Y4yacTue B
00pa30BaHUM KJICTOUHOU
CTEHKH, TIO/IJIEPKAHUH
CTPYKTYpbI MEMOpaH U
PETYIAINS X TIPOHUIIAEMOCTH.
3HaYeHuEe MarHus B
MEeTabO0JIM3Me PACTEHUH.
Marnuii B coctaBe xjgopoduuia,
CXOJICTBO XJIopoduiUIa U
reMorjo0rHa Kak
CBHUJICTEJILCTBO €AUHCTBA
OPraHUYeCKOTO MUPA.

Cepa u ero OCHOBHBIC
COCIMHEHMUSI, UX POJb B
CTPYKTYPHOW OpraHu3aiuu
KJICTKH, Y9aCTHE B
OKHUCITUTETHHO-
BOCCTAHOBUTEIHHBIX PEAKITUIX
MUKpPOITIEMEHTHI.
[Ipencraienus o posu
MHUKPOAJIEMEHTOB B
MeTab0JIM3Me pACTEHUH.
Oco0eHHOCTH MOCTYIIICHUS
MHUKPOAJIEMEHTOB B PACTEHUSI.
CuHepru3M 1 aHTaroHU3M

YCTaHOBKA MTPUYHH
NaTOJIOTHYECKUX
COCTOSIHMM (IIpH
HaJIUYUN)».
Hccnenosarenbckas
pabota «OLeHKa BIUSHUSA
Pa3IMYHBIX JIIEMEHTOB Ha
COCTOSIHUE PACTEHUU
(cocraBiieHHE Pa3IUYHBIX
MOAKOPMOK)».




SJICMCHTOB ITMTAaHU paCTeHHﬁ.
PaCTHTeﬂbHaﬂQHHaFHOCTHKaIl
METOﬂBIHﬂGHTH@HKaHHH
HCHOCT&HQUH36HTK33H€M€HTOB
ITUTaHHA.

Tema 4.
Peryasitopsl pocra
pacTtenuii. 3amura
pactenui (4 4)

[TonsiTre 0 perynsTopax pocra
pactenuii. CTUMYJSITOPBI pOCTa
— (UTOTOPMOHBI (aYKCUHBI,
ruO0epeIHbI, IMTOKWHIHBI ).
WNHrnbuTOpsl pocTa pacTEHUN:
1. mpupoaHsie (adcmr30Bas
KHCJIOTa U HEKOTOPBIE

(b eHoIbHBIC BEIECTBA
(MuKymapoBasi, Kopu4Hasi,
CaJTUIIAIIOBAS KUCIIOTHI).

2. CHHTETUYECKHUE
(MOp(aKTUHBI, peTapAaHThI,
nedoMaHThl, T€CUKAHTHI,
repOunubl). UTOMOHUTOPUHT
U OIICHKA COCTOSIHUSI PACTEHUM.
CoBpeMeHHBIE CITIOCOOBI
MOHUTOPUHTA.

3amura pacTe€HU OT
BPEAUTEIICH: OCHOBBI
onomerosa.

[IpakTrueckas pabora
«DUTOMOHUTOPHHT U
OLICHKA COCTOSIHUSA
pacteHuii. CoBpeMEHHbIE
CIIOCOOBI MOHUTOPHHTAY.

Hccnenosatenbekast

paboTta «BnusHue
reTepoayKkCuHa HA
IIpopacTaHue (poct Ha
Pa3HbIX CTAUAX, B pa3HbIX
YCIIOBHSIX) Pa3INYHBIX
pacTeHu».

[IpakTruueckas pabora
«MHCeKTapuu: mpaBuiia u
YCJIOBUS Pa3BEIACHUS
MOJIE3HBIX HACEKOMBIX)».

Tema 5. Boanasi,
necyaHasi v
MoYBEHHAas
KYJbTYPbI, HX
NpUMEHeHNe B
BbIpAIIIUBAHUM
pacreHui.
DU3H0JI0TUA
pacrenuii (8 4)

Bopanas, necuanast 1 moYBEHHas
KYJIbTYpbl, UX TPUMEHEHHE B
BBIPAILIMBAHUU PACTCHUM.
[IpoBeneHne BOBI B KOPHE U
cTebie pacTeHUl.

Boaneiil pexuM pacTeHU:
CTpOEHHUE YCTHUIL: (aKTOPHI,
BIIUAIONIME HA UX PACKPBITUE U
3aKpbITHE. 3HAYEHHE MEXaHU3Ma
peryJily UCTIapEHUs BJIaru
pacTeHHEM.

@DOTOCUHTE3 — YHUKAJIbHBIN
IpOoLIECC pacTeHUM. TeMHOBas 1
cBeroBas (pa3el poTocuHTE3A.
3nadyeHue poTrocuHTE3a IS
KUBBIX Opranu3MoB. DakTopbI
pOCTa pacTEHUM: BO3AYX U
aspanus. [logzemHoe npixanue
PACTEeHMI1: COCTaB MOYBEHHOTO

BO3/yxa, ra3oo0meH. ['a3000meH

[TpakTuyeckas padbota
«KopHeBoe naBiieHue.
[IpakTrueckas paborta
«IIpurorosnenne
npenapara yCTbHI]
METO/IOM CJIETIKa».
Uccnenosarenbckue
pabotel «Biusiame
YCJIOBHM COAEPKAHUS
pacTeHU Ha KOJIMYECTBO
YCTBUID).

[IpakTruueckas paborta
«DyHKIMOHAJIbHAS
JTAArHOCTUKA PAaCTCHUU MO
AKTUBHOCTHU
XJIOPOTLIIACTOBY.
Uccnenoarenbckas
pabota «OnpenenexHue
xjopoduina A u b,

OLICHKAa




pu O€CTIOYBEHHOM
BBIPAIIBAHWH.

(hOTOCHHTETHYECKOU
AKTUBHOCTHU PAaCTEHUU U
(haKTOPOB, BIMSIONTNX HA
HEe.

[TpakTrueckas pabota
«Aspanus, CO2 u Oo.
JIpIXaHUE paCTEHUIN.
[TpakTrueckas pabota
«/lpIXaHue pacTEeHHI:
OLICHKA UHTEHCUBHOCTHU
JBIXaHWUS PACTEHUN U
IJI0JIOBY.
HccnenoBarenbekue
paboThl «BnusHue
cnoco0a BeIpAlIMBAHUS
(cocTaBa mMUTATEIBHOM
CMECH, CXEMbl BHECEHUS)
Ha POCT U PA3BUTHUSA

Pa3JIMYHBIX PACTEHUIY.

Tema 6.
KyabTypHbie
pacTeHus.
CoBpeMeHHbBIE

ACIICKThI CCJICKIIUN
(20 v)

Kaxk uenoBek cTajl uCoJjib30BaTh
pactenus? CBsA3b pa3BUTHS
LIMBUJIN3AIIAM YCJIOBEKA U
OJIOMAIlIHUBAHUS PACTCHUM.
JomecTukanus.
HacnencTBeHHOCTE U
M3MEHYMBOCTH — OCHOBHBIC
CBOMCTBA KMBBIX OPTaHU3MOB.
N3menunBocTh. Buasl
M3MCHYHBOCTb.

I'en —MaTepuanbHbIi HOCUTEID
HACJICJICTBEHHOCTH U
n3MeHunBocTU. HykiienHoBbIe
KHUCHOTHIL. Jlokanu3anus
FeHETUYECKOro MaTepuasa B
KJIETKE. [[esieHne KIeToK.
Penmukanus JIHK. OcHoBHas

J0TMa MOJIEKYJIIPHON OMOJIOTHH.

Tpauckpunuus. Tpancusauus.
Myrauumu.

Oddekt OyThIIIOUHOTO
TOPJIBIIIKA ¥ TEHETUYECKOE
pa3HoobOpasue. Uto Takoe
reH0aHk? 3aueM COXpaHsTh
TE€HETUYECKUE PECYPCHI

pactenuii? OCHOBHBIE CIIOCOOBI

Juckyccust
«/lomecTtukanusi, Bce u
pacTeHus U )KUBOTHBIE,
KOTOPBIE )KUBYT PSAIOM C
YEeJI0BEKOM MM
OJIOMAITHUBAIOTCA?
MOHO 51 cuuTaTh
TapakaHa 0J0MaIllHEHHbIM
AKUBOTHBIM?».
[IpakTrueckas pabora
«MoaudukarmoHHas
U3MEHYHMBOCTh (JTUCTHS,
WTOJIKH C OJTHOTO
JIEPEBA)».

[IpakTtrueckas pabora
«I'eH — MHCTpYyKIMA 1O
cOopke KieTkH (Ha Oucepe
WU KOHCTPYKTOPE)».
[IpakTruueckas paborta
«MyTtanus Ha OyTepOpoe
(JTIF000# 0OBEKT U3
npeabIayen padoTsl, e
W3MEHEHUE UHCTPYKITNU
MPUBEAET K UBMEHEHUIO
BHEIITHETr0 BUJIa

00BEKTA)».




COXpPAaHEHUS TEHETUYECKUX
peCypcoB pacTeHHi (ex situ u in
situ).

3nauenue pador H.M. BaBuiosa.
3aKOH rOMOJIOTHYECKHUX PSAAOB.
LleHTpBI MPOUCXOKACHUS
KyJbTypHBIX pacTennii H.W.
Basunosa u I[1.M. XXykoBckoro.
OCHOBHBIE METO/IbI CEJIEKIIUH.
I'ubpuanzanus. @opmer oTOOpA.
OcHOBHbBIE HaNpPaBIICHUS
CEJICKINU: YIIy4IIEHUE
YPOKANHOCTH, YCTOMUUBOCTH K
OMOTUYECKUM U aOMOTHUYECKUM
dbakTopam.

Ectb 1 %u3Hb B pooupke?
BuotexHomorus KyiabTypHBIX
pacTeHUM.

Kak uenoBek moxet
MOJIU(PUITUPOBATH PACTEHUS?
['eneTnueckoe peakTHpOBaHUE.
CoBpeMEHHBIE TOAXOAbI U
JIOCTUKEHUS TEHETHYECKOTO

pEaKTUPOBAHUsI PACTEHUM.

[IpakTrueckas pabota mo
rpynnaMm «OTKyaa Ha
HAIINX CTOJax
(bPYKTHI/OBOLIN/3TTAKIY.
[TpakTrueckas pabota
«BoipanmBaem ropox. Kak
MIPOBECTHU CKPEIIMBAHUE Y
ropoxay.
Hccnenosarenbckas
paboTta «BripamuBanue
pacTeHuid B POOHPKE»
(MOXHO BOCIOJIb30BAThCS
pe3yJbTaTaMu
PEIbIIYIINX
HKCIIEPUMEHTOB TIO
COCTaBIICHUIO
MUTATENBHBIX PACTBOPOB
JUTSl pacTeHUM).
[TpakTnueckas pabota
«I"eHOMHBIE HOKHMIIBI
(MonenupoBaHue padoThI
cuctembl CRISP-Cas)y.

Tema 7.
PacTureannas

npoaykuus (8 4)

Hanzemubie 1 moa3eMHEBIE
opransl pactenuit. [loGer u
BUJIOM3MEHEHHBII T00eT
pactenuii. CiocoObl
Pa3MHOXKEHUS PACTCHU.
[TonsTHe 0 KauecTBE MPOAYKTOB
nutanus. [IpoGiemsr
KOHKYPEHIIUU OT€YECTBEHHBIX
MPOJIYKTOB MUTAHUSA C
UMIopTHEIMU. Jloructrka
JIOCTaBKHU U CPEACTBA
COXpPaHEHUS TTPOIYKTOB
NUTAHMUSL.

Mukpo3eneHb: noJIE3HOCTh U
TEXHOJIOTUSI.

XUMHAYECKUMN aHAIIA3
npoaykiuu. OCHOBBI
CeKTpohOTOMETPHH.
[ToreHmomeTpus.
Xpomatorpadusi.

[TpakTuueckas padbota
«IpenenbHO nomycTUMBIE
kouuentparuu (IIJIK) u
METOJIbI KOHTPOJIS
0e30macHOCTH
PaCTUTEIIbHBIX TPOIYKTOB
MIATAHUS.
UccnenoBarenbckas
pabota «OreHKa KauecTBa
BBIPALLICHHOU
MUKpO3eJIeHn» (JI100
CBOsI, TNOO U3 Mara3uHa).
[IpakTruueckas pabora
«MeTtopl OLIEHKHU
Ka4yeCTBa PACTUTEIbHOU
MPOAYKIUU: XpaHEHUE U
COXPaHHOCTb
MUATATEJIbHBIX BEIIECTBY
(o mocTymHOMY
000pyI0BaHUIO).
HccnenoBarennckas




pabota «Onpenenenue
BuTamMuHa C METOJIOM
00paTHOTrO TUTPOBAHMUS B
TUTOIaX Ha Pa3HOM CPOKE
(cmoco0e) XpaHeHUs».

Monyas «buorexnosnorus» 7-8 kiaceni (68 yacos)

TeMmbl

OcHOBHOe coaepxkaHue

JlessTeILHOCTD
MIKO0JbHUKOB

Tema 1.
BbuorexHnosorus
4 9)

[TonsiTe OMOTEXHOJIOTUH. 3a4eM
YeJIOBEKY OMOTEXHOJIOTHH, B YEM
UX MPEUMYIIECTBO Mepes
XUMUYECKUM CUHTE30M. OCHOBHBIE
OMO00OBEKTHI OMOTEXHOIOTHU:
MIPOMBITIIICHHBIC
MHUKPOOPTAaHU3MBI, KJICTKA U TKaHH
pacTeHul, >)KUBOTHBIX U YEJIOBEKA,
OMOKaTaIN3aTOPHI.

CoIpbe mi1s1 OMOCHHTE3a U OLICHKA
€ro OMOJIOTUYECKON IIEHHOCTH.
OCHOBHBIE HCTOYHUKH YTJIEPOAA,
aszota, pocdopa, MUKPOIJIEMEHTOB.
HccnenoBanue HOBBIX HICTOYHUKOB
CBIpbS (BKJIFOYAsi BOMPOCHI €T0
peaBapuTebHON 00paboTKH),
pa3paboTKa HOBBIX MUTATEIBHBIX
Cpell, B TOM YHCIIE BKITFOYAFOIIINX
OMOCTUMYJISITOPHI M IPyTHE
AIIEMEHTHI YIIPABJICHUS U
OTNITUMH3AIIUH TTPOIIECCOB
ouocunTteza. Metozpl

OIITUMH3allU ITNTATCIIbHBIX CPCI.

[IpakTrueckas pabota
«IIpumepsl
IPUMEHEHUS
OMOJIOTNYECKUX
0OBEKTOB B TBOEH
KA3HI.

Tema 2.
MuxpoOuoJiorus
(12 )

[TosoxeHne MpOKapruoOTOB B
CUCTEME OpPTaHUYECKOT0 MHUpA.
Crtpoenue OakTepUanbHON KIETKU.
Knaccudukanus 6akrepuil.
Mopdonorus 6akrepuii. [Ipocteie
Y CIIO’KHBIE METO/IbI OKpAITBAHUS
Oakrepuit. Dusnonorust 6akTEpHii:
NUTaHUE, IbIXaHUEe, POCT U
pa3MHOXKeHHEe. 3HAKOMCTBO C
JTIOMEHOM Apxeun
(3KCTpeMODUIBHOCT,

0COOEHHOCTH CTPOEHUS! KIJIETKH).

[IpakTuka.
JlaGoparopHas paboTa
«DuKCcUpOBaHHbIE
npenaparbl OaKTepHil.
Omnpenenenue Gopmbl
PEII0KEHHBIX
KyJIbTYP
MUKpPOOPraHU3MOB,
UCIIOJIb3YsI MPOCTOM
METOJ1 OKPACKI.
JlaGoparopHas paboTa

«Onpenenenue Tuna




MOJIOYHOKHCII0E U CIUPTOBOE
opoxenue. DoTorpodHbie U
XeMOTpO(HBIE OaKTEPHUU.
Kunernyeckoe onucanue mpoiecca
pOCTa MUKPOOPTaHU3MOB.
DKCITOHEHIMATbHASI MOJIENb POCTA.
Kuneruka rubenu
MUKPOOPTaHU3MOB.

[laTorenusie 6akTepun. YymHast
MajgoyvKa U YepHasi CMepTh,
00TynmHM3M, CTOJIOHSK, TyOEepKYJIe3.
Ucropust 60pbObI €
OakTepuaTbHBIMU UHPEKIHUSIMH.
Boiina 0eckoHEeYHOCTH:
AHTUOMOTUKH MPOTUB OaKTEPHUHl.
MexaHu3MBbl JeHCTBUMN
aHTUOMOTUKOB. MEXKIIeTOUHAs
KOMMYHUKAIHS OaKTEpHil.
UyBCTBO KBOpyMaA.

[Ipumenenue 6akrepuit
yenoBekoM. Kunernueckoe
onucaHue OMOCUHTE3a MPOTYKTOB
MUKpOOpranusmamu. bakrepuu,
KOTOPBIE MOTYT pa3jaraTh
IJIACTHK.

MuxkpoopraHu3MBbI B
arpoOMOTEXHOJIOTHH.
HckyccTBeHHBIE acCcOIain
pacTeHui ¢ MUKPOOPTaHU3MaMHU

KJIETOYHOU CTEHKHU
METOJIOM OKpaIIuBaHU
no ['pamy» (pu
HaJIU4YUH PEAKTHBOB).
JlabopaTopHas pabota
«IIpuroTtoBrienue
PYKAU3HEHHBIX
pernapaToB
MOJIOYHOKHUCITBIX
OaKTEpHII».
JlabopaTopHas pabota
«IToceB cMbIBa C pyk Ha
yamku [letpuy».
JlabopaTopHas pabora
«Bplaenenne yncTon
KyJbTYpbl OaKTEpUH.
Meron pa3BeacHUN.
Merto1 ncTomaromero
IITPUXAY.
JlabopaTopHas pabora
«Mopdonoruueckas
XapaKTEePUCTHKA
BBIJICJICHHOM YHCTOM
KYJIbTYPBI:
XapaKTEPUCTHKA
KoJIOHUH, (popma
OakTepwuii, TUI
KJIETOYHOU CTEHKW.
JlabopaTtopHas pabora
«CpaBHeHHE pocTa
MHKpPOOpPTaHU3MOB Ha
yarike 0e3 u ¢
n00aBICHHUS
AHTUOMOTHUKOBY.
Uccnenosarensckas
pabota «Ilouck
MHUKpPOOPTaHU3MOB
o0J1aaronmx
AHTArOHUCTUYECKOU
AKTUBHOCTBIO.
Hccnenosarenbckas
pabota «Beiaenenue
MOJIOYHOKHUCIIBIX
OakTepuid,
UCCJIeIOBAHUE UX




AKTUBHOCTI.
UccnenoBarenbckas
pabota «Beiaenenue
OakTepuil MOJE3HBIX

JUTS PAaCTCHUI.

Tema 3.
JyKapuOTHYeCKHe
OpraHu3Mbl B
OHMOTEXHOJIOTMH
(m1ecHeBbIE TPUOBI,
AP OAKIKH,
Boaopocan) (12 v)

[TnecHeBbIe TPUOBI TPOTYIICHTHI
OMOJIOTUYECKH aKTUBHBIX BEIIECTB
OO6mrast XxapaKTepUCTUKA TPOKKEH
caxapomuueToB. Mcropus
WCIIOJIb30BaHUs IPOXIKEUN B
TPaAUIIMOHHON OMOTEXHOJIOTHH.
TexHoI0rnu BUHOIENUA U
XJ1€00IeYCHHS,
CIEUHAIA3UPOBAHHBIE PACHI
npoxcxeil. MeTabonu3m ApoAoKei.
Peakuust cnupToBOTO OpOKEHUS.
[TonydeHne BTOPUYHBIX
METa0OJUTOB B ApoAoKax. Apoxoku
KaK MPOYLIEHThl OMOTOTINB.
[Tony4yeHue 11e1eBbIX OCIKOB B
JPOKIKAX.

Oco0eHHOCTH BEreTaTUBHOTO U
MIOJIOBOTO Pa3MHOKEHHUS Y
JIPOXOKEN, 3HAUYCHUE U3YUYCHUS
MUTO3a U [IUTOKUHE3A JJIs
ONTUMU3AIMHU MTPOIIECCOB
KyJIbTUBUPOBAHUS APOAOKEBBIX
IITAMMOB, IIOHUMAaHUS IPUIUH
MaTOr€HHOCTH APOXKKEN U rproOB,
noucKa MullieHen (PyHrunuIoB u
Pa3pabOTKH HOBBIX JICKAPCTBEHHBIX
penapaTos.

Bopopocnu — nepcnekTUBHbBIN
0OBEKT 7151 IPOM3BOJICTBA OeKa 1
yrieBoioB. buotexHosornueckue
METOJIbl OUYUCTKHU TBEPIIBIX,
KUJKAX OTXOJIOB U Ta3000pa3HbIX
OTXO0JI0B TPOU3BOACTB. CTOUYHBIC
BOJIbI. CXEMBI OUHCTKHU.
buodunbtpsel, aspoTeHkw,
METaHTEHKH, OKCUTEHKH.
AKTHUBHBIN W U BXOJISIIUE B HETO
MUKpOOpraHusmsl. Mcnosib3oBanue
BOJIOPOCJIEN B OUUCTKE CTOUYHBIX

BOJI.

JlaGoparopHas paboTa
«IToncuer kneTok
IPOKIKEU B KaMepe
T'opsieBay.
JlabopaTopHas pabota
«OOHapyxeHue
MPOJYKTOB CIUPTOBOTO
OpOKEHHUS: ITUIOBOTO
CIUPTa U YTIEKUCIIOTO
rasay.

JlaGoparopHas pabdoTa
«Habmogenue
Pa3MHOMXKEHUS
JIPOMKKEBBIX KIETOK.
[IpakTuueckas pabora
«ITonmyuenue TBOpora u
Keupa Ha OCHOBE
MOJIOYHOKHUCITBIX
OaKTepHii».
[TpakTuueckas pabora
«OcHOBHBIE BUJIbI KBaca
U UX XapaKTEPUCTHKA
«poxxu n
MOJIOYHOKHCITBIC
OaxkTepuu,
IpUMEHSIEMBbIE NSt
MIPOU3BOJICTBA KBACAY.
[TpakTrueckas pabora
«CpaBHUTEIBHBIN
aHaJIN3 Pa3BUTUS
JIPOXKEN B adpOOHBIX U
aHa’POOHBIX
YCIIOBUSIX).
[TpakTrueckas pabora
«MeTtopl OLIEHKHA
CBOMCTB
XJ1€00TEeKaPHBIX
JTPOAOKEN.
OcoOennoctu
pPUMEHEHUS




IPECCOBAHHBIX,
CYIIICHBIX H
WHCTAHTHBIX
TPOAKEN.
UccnenoBarenbckas
pabora «Bnusinue
(U3UKO-XUMHUYECKHIX
(GhaKTOpOB Ha KAYECTBO
OMOTEXHOJOTHYECKOMN
npoayKiuu (KBac,
kedup, chIp, Xj1ed 1
TIp.)».
Uccnenosarensckas
pabota «BnusiHue
(U3UKO-XUMHUUYECKUX
(dbakTOpOB HA POCT
Bojgopociu (Chlorella

vulgaris)».
Tema 4. Hacnencteennocts n [IpakTryeckas padora
HacaeacrBennas M3MEHUYNBOCTbh — OCHOBHBIE «MoaudukarmoHHast

uHopmanus (8 4)

CBOMCTBA KMBBIX OPTaHU3MOB.
N3menunBocTs. Buasl
M3MEHYUBOCTb.

I'en —MaTepuanbHbIi HOCUTEID
HACJIEJICTBEHHOCTH U
W3MEHYMBOCTH. HyKJIenHOBBIE
KHUCIOTHIL. Jlokanu3anus
FEHETUYECKOTO MaTepurala B
KJIeTKe. JleIeHne KIETOK.
Permukanus JIHK. OcHoBHast
JI0TMa MOJICKYJIIPHON OMOJIOTHH.
Tpanckpunuus. Tpancusauus.
Myrannu.

U3MEHUYUBOCTD (JIUCThS,
UTOJIKU C OJTHOTO
JepeBa)».
[TpakTuueckas pabora
«I'eH — uHCTpyKIMSA 110
cOopKe KJIEeTKH (Ha
oucepe Wi
KOHCTPYKTOPE)».
[Tpaktuueckas padora
«Myranus Ha
oyTepopoe (mroboit
00BEKT U3 TPEIbIIYIIECH
paboThI, TJIe U3BMEHECHHE
WHCTPYKITUU TIPUBEACT
K U3MEHEHUIO
BHEIITHETO BHJIa

00BEKTA)».
Tema S. [Tonoxenne BUPYCOB B CUCTEME ITpocmoTtp
BupycoJorusi (6 4) | oprannueckoro mupa. CTpykTypa v | JOKYMEHTAJIBHOTO

XAMUYECKUHN COCTaB BUPYCOB.
Knaccudukanust Bupycos.
Penponykuus BupycoB. Bupycer -
BO30yIUTENN MH(PEKIIMOHHBIX
6one3Hneil. OHKOBUPYCHI.
baktepuodaru: crpoenue,

dbunbpMa 0 BUpycax.
[IpakTnueckas padoTa.
«Meton pa3BenecHUIN».
[TpakTuueckas padora.
«TurpoBanue

O0axkTepruodaroBy.




CBONWCTBA, IPUMEHEHHE.
buonorunueckue metoipl 60pbOBI €

BUPYCAMH.

Tema 6. 'ennas

OCHOBEBI T'€HHOM HMHXXCHCPHH.

[TpakTuyeckas padora

HHKEeHePUs U Bexkropa. Cnenuduyeckue «JHJIOHYKJIEa3hbl
OMOTEXHOJIOTHH dbepMeHThI OaKTepui. pectpukiuu (pabora ¢
(8 4) buorexHonoruu npoayKuuu HYKJIEOTUIHBIMHU
0€JIKOB B OaKTEpHAIbHBIX MOCJIEA0BATEIBbHOCTAMHU
KyJbTypax. JloCTUXKEeHUs TeHHOU Ha Oymare)».
UHKEHEPUH U OMOTEXHOJIOTHH. [IpakTuueckas pabora
CRISPR/Cas — cucrema «["eHHBIE HOKHUILIBI -
aJlalITABHOTO UMMYHHUTETA CRISPR/Cas
Oakrepuii u apxeit. ITMO. Metonsl | (MoaeaupoBaHue Ha
nonxyuyenust ' MO. Oymare)».
Urpa-guckyccus:
«Bpurpai rpanT Ha
coznraane ['MO».
Tema 7. JlomecTruKanus OCHOBHBIX Jlnckyccus
buorexnosoruu B JOMAITHUX )KUBOTHBIX; «JlomecTukanus, Bce Ju
KMBOTHOBO/ICTBE COBPEMEHHBIE SKCIIEPUMEHTHI 10 pacTeHUs U KUBOTHBIE,
8 v) JIOMECTUKAIUU KUBOTHBIX KOTOPBIE JKUBYT PSAJIOM
(Jiucuia, HopKa u Jp. — C YEJIOBEKOM UM
AKCIIEPUMEHTHI HAYYHOM IIKOJIBI OJIOMAIIIHUBAKOTCS ?
akageMuka bemnsena). MO>KHO JIU CYATATh
CoBpeMeHHbIE METO/IbI B TapakaHa
YKUBOTHOBO/JICTBE: TPAHCIJIAHTALIUSI | OJIOMAIIIHEHHBIM
AMOPHOHOB, XMMEPHBIE )KUBOTHBIC, |KUBOTHBIM?».
KJIOHUPOBAHHE. [TpakTuueckas pabora
OcHoBHBIE 00JIE3HU )KUBOTHBIX U «Meroauka
POJIb MATOTEHHBIX KJIOHUPOBAHUS
MHUKPOOPTaHU3MOB M Mapa3uToB B | (MOJEIUPOBAHKE HA
Pa3BUTHH 3a00JIEBAHMM TOMAITHUX | Oymare).
YKUBOTHBIX U OCHOBHBIX Mepax [IpakTuueckas padora
OOpBOBI ¢ HUMU; POJIH TTOJIE3HBIX «CocraBiieHue paioHa
MUKPOCUMOHOHTOB B OPTaHU3ME MUTAHUS 5KUBOTHOTO,
KUBOTHBIX. [TonokuTenpHOE 1 pacuer pacxoJI0B Ha
no004YHOE (OTpULIATEIBHOE) COJIepKAHUE.
BO3/ICMCTBUM aHTUOMOTHKOB Ha HccnenoBarenbckas
OpraHu3M B XOJI€ JICUCHUS paborta «Onenka
YKUBOTHBIX; 1IEJIU U 3a/1a4U KauecTBa MOJIOYHOMU
BeTepuHapuu. buotexHonorus MPOYKITUN.
KOPMOBBIX IIPENapaToB.
Tema 8. OCHOBHBIEC METOJbI CEIICKITUH. IIpakTuueckas padora

buorexHnosiornu B
pacTeHueBOJACTBE

I'm6punuzanus. opmer ordopa.
OCHOBHBIE HANPABJICHHUSI

«BpIpaimBaem ropox.
Kak npoBectu




(10 4)

CEJIEKIMU: YIIy4YIIEHUE
YPOKANHOCTH, YCTOMUUBOCTH K
OMOTHYECKUM B a0MOTUIECKUM
dakTopam.

OCHOBHBIE MOJIXO/IbI CENEKIUU U
OMOTEXHOJIOTHH KYJIbTYPHBIX
pactenuii, [ ubpuauzamms,
oTHajgeHHasi THOpuaN3alus,
HCKYCCTBEHHBIN 0TOOp, reTepo3uc,
TpaHcopmarus, MyTareHes,
TEHETUYECKOE PEJIaKTUPOBAHUE).
Uctopus cenexunn B Poccuu n
MHUpPE, UCTOPUS PA3BUTHUSA
BOKHEUIINX COPTOB KYJIbTYPHBIX
pacTeHUM.

Kak uenoBek moxer
MOJIU(PUITUPOBATH PACTEHUS?
I'ennas unxenepus pacteHuit: Uro
TaKo€ TeHeTHUYECKast HHXEHEPUs
pactenuii. TpaHCcreHHbIE
pactenusi. MeToibl OTyUYEHHUS.
OO6pazoBanue omyxosen y
pacteHuii. ArpobakTepuanbHas
TpaHchopmanus: Ti-mia3Muabl.
I'ensr T-IHK. MonekynsipHo-
F€HETUYECKUE MEXaHU3MBbI
TpaHchopmanuu. ['eHeTH4ecKoe
penaktupoBanue. CoOBpeMEHHbIE
MOAXObI U IOCTHXKEHUS
T€HETUYECKOTO PEIAKTUPOBAHUS
pacTEHUM.

EcTph 11 xxu3ub B ipodupke?
buotexHomorus KyabTypHBIX

pacTCHUM.

CKpEUIMBaHUE y
ropoxa».
[IpakTrueckas padora
«]'eHOMHBIE HOYKHHIIBI
(MoenupoBaHUe
paboThI CUCTEMBI
CRISP-Cas).
Hccnenosarenbckas
pabota «BeIpamyBanue
pacTeHuil B IpoOUpKe»
(MOHO
BOCIIOJIb30BaThCS
pe3ynbTaTamu

01118 0147%11170'¢
JKCIIEPUMEHTOB 10
COCTaBJICHUIO
MUTATENbHBIX
pacTBOpPOB ISt
pacTeHuit).

Moayab «MosiekyasipHble 0CHOBBI (PM3HO0JI0THH U (papMaKoJIorum» 9

kJjacc (68 yacos)

[OJIyYEHUE, HEUTpaTu3aLusl.
Makpo3JIeMEHTBI: IPOLIEHT

Tembl OcHoBHOE coaep:KaHue JesiTeJIbHOCTH
IKOJbHUKOB
Tema 1. Bgenenue. buorennsie anemenTol: | McciienoBarenbckas
duszunogornveckass | oprasoresnsl: O, C, N, H. pabota
xumus (20 v) AKTHBHBIE (OpMBI KHcTopoaa, ux | «KonuuecTBeHHas

OLCHKa COACPKaHHUA
MHKPOS3JICMCHTOB WJIN




COJIEp’KaHUS B OPTaHU3ME,
BBITIOJTHSIEMAs (PYHKITHS,
COJIep’KaHME B MIPOAYKTaX MUTAHUS.
Ca2+ - cBsa3pIBaroNe OCIKH,
JETIOHUPOBAHUE KaJIbIIUS,
peryJsius ypOBHS KaJIbIIUS B
OpraHu3Me: TOPMOHBI IToYeK. Mg —
cTpoeHue xJopoduia, ero
AKTUBALIMS COJIHEUHOW SHEPTrHUEH.
MUKpPO3JIEMEHTBI: B KaKUX
MOJIEKYJIaX COJIepIKaTCs,
BBITIOTHsIEMast QyHKITHS,
CoJIep)KaHME B IIPOTYKTaX MUTAHUS.
[TocnencTBus nepeao03uPOBKU
MHKpO3JIeMeHTaMu. Fe —
yCBaWBaEMbI€ TUIIbI COCTMHEHUN
xenesa. ['eMonporenHsl,
reMOIMaHuH, UTOXPOMBI. Cu —
YCBOCHHUE U TPAHCIIOPT ME/IH.
benku, conepxainiue Meab.
[Tatonornueckne CHHAPOMBI
Menke u BunbcoHa, CBsI3aHHBIC C
MeTabO0JIM3MOM ME/IH.

TOKCHYHBIE PJIEMEHTBI
[leproanyeckoi CUCTEMBI IS
opranu3Ma. BnusHue HemocraTka
MaKpO ¥ MUKPOIJIEMEHTOB Ha
KUBBIC OPTAHU3MBI.

XKupsi. 3aboneBaHus Y€I0BEKA,
CBSI3aHHBIC C HAPYIICHUSIMU
KUPOBOr0 OOMEHa.
Jucnunuaemun.

VrieBoapl. 3a00JIeBaHUS YEJIOBEKA,
CBSI3aHHBIC C HAPYIICHUSIMHU
yTiieBoIHOrO0 oOMeHa. CaxapHbIii
nuaber.

benku. Ctpoenue. 3aboseBanus
YeJI0BEKa, CBS3AHHBIC C
HapyLICHUIMU OEJIKOBOro 0OMeHa.
Oynkiun 6enkoB. epMEHTHI.
Mexanusm aenctud. Kimacceor
(bepMEeHTAaTUBHBIX PEAKIIUM.
KodepmeHTsr.

BuTtaMuHbl )KUPOPACTBOPHUMBIE,

BogopacTBopumblie. [IpeBpaiienue

BUTaMHHOB B ITHILEBBIX
IPOYKTaX».
[IpakTyeckoe 3aHsATHE
«KauecTBeHHBIE
peakuuu Ha
OpraHUYECKHe
MOJIEKYJIbD).
[IpakTyeckoe 3ansATHE
«JIeHaTyparus OEIKOB»
[IpakTueckoe 3aHsATHE
«/3yueHne akTUBHOCTH
aMuUJIa3b.
IIpakTryeckoe 3aHsATHE
«Jlnanus (kmeroyxa
Tpayoe)».




BUTAMHHOB B aKTUBHBIE ()OPMBI
Ko(pepMEeHTOB. ABUTAMHHO3HI.
OCHOBHBIE TUIBI METAOOTUYECKUX
peakuui. buosneprernueckue
npoueccsl. [ 'mukomms. Lk
Kpe6ca. Llens nepenoca
ANEKTPOHOB. OKHCIIEHUE KUPHBIX
kucnot. Karabonusm
AMHUHOKUCJIOT. [ TIOKOHEOTEHE3.
CuHTE3 YIIIeBOIOB, OCIIKOB,
XKUPOB. MeTaboIUTHIECKHE
3aboneBanus. [Ipaktuyeckoe
3aHATHE: «pPEIICHUE 3a7a4 Ha
SHEPreTUYECKUI OOMEH»

Krnetka. Ilonarue memOpaHBI.
Oynkimuu MeMOpaH. Buabl
TPAHCIIOPTa B KIIETKY.
MeMOpaHHbIE OpraHOUBI.
3aboseBaHus CBSI3aHHBIE C
HapylieHueM paboThl MEMOpPAHHBIX
oprases, 00Je3H! HAKOIICHHUS.

TuIbI KOHTAKTOB MCXKIY KIICTKaAMH.

3HaYeHUE MEKKIETOUYHON
KOMMYHUKALIMH JIJIS1 3[0POBbSI
OpraHu3Mma.

SAnpo. YpoBHHU yITaKOBKH
XpOMaTHHA. XPOMOCOMHBIE
tepputropun. HememOpaHHbIe

OPTraHOMUBI.

Tema 2.
Mounexkyaspuas
ouoJiorus (20 4)

OcCHOBHBIE BEXU Pa3BUTHS
MOJIEKYJISIPHOM OMOJIOTHH.
HyxkiienHoBbIE KHCIIOTHI.
OCHOBHbBIE PUHIIUIIBI CTPOCHUS.
Matpuunsie cuHTe3bl. Permukanus
— OCHOBA KJIETOYHOI'O JECJICHUS.
[IpuHUMNBI pEeTUIMKALIUY.
Myrtanuu. YUto BbI3bIBaET
u3MeHenus B crpoennn JTHK.
[IpuHUMIBI penapanuu.
Tpanckpumnus.

I'enernueckuit koa. Tpancnsauus.
Opranu3zaiiusi reHoMa BUPYCOB
[IpoTuBOBHUPYCHBIE CPEACTBA,
MEXAHU3MBbI UX JEUCTBUA.

Opranu3zaius reHoma OakTepuit

[IpakTuyeckas padora
«Brraenenune JIHK u3
OaHaHay.
[TpakTrueckas pabora
«Mopens JIHK-
OpUTaMM).
[Tpaktruueckas pabora
«Onpenenenue
KauecTBa MpenapaTroB
JIHK ¢ momomnipro
CIIEKTPO(POTOMETPHI
(npy HaTU4YKUH
o0opynoBaHus).
[IpakTuyeckas padbota
«PennukatuBHas

MalinMHa (urpa-




AHTHOaKTepUaIbHBIC TPEnapaThl.
Opranu3zaiiusi reHoMa 3yKapuoT
['eHOMHOE penakTUpPOBaHHUE.

JEMOHCTPALIUS )».
[IpakTrnueckas padora
«IIP (Monenn
amrunuKams Ha
Ooymare)».
[IpakTnueckas padbora
«Cuna mpoMoTOpay.
[IpakTrnueckas padora
«Pemenne 3ana4 Ha
TEHETUYECKUU KOJI».
[IpakTrueckas padora
«DonUHT OEJIKOBY.
Hccnenosarenbekas
pabota
«Pacmpoctpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTepuin».
[TpakTrueckas pabora
«Pabora B
COBPEMEHHBIX
reHeTH4eCcKux 0a3zax
nansbiX. [IpoBeneHue
In silico ananuza

MOCIIEIOBATEILHOCTEMN
TECHOBY.
Tema 3. [Tonsitue o nekapctBax. [Ipunuune! | MccrnenoBarenbckas
dapmakogorus NOAXO0J1a K MIOUCKY HOBBIX paboTta «DKCniepruMeHTa
(28 4) JIEKapCTBEHHBIX CPEACTB. T10 OMPEECIICHUIO

CKpUHMHT U €r0 METO/IbI.

ITytu BBenenus JIC.
dapmMaKkOKWHETHKA JIEKApCTBCHHBIX
BenecTB. BecackiBanue
(abcopOrus) aexkapcTB. OCHOBHBIC
MEXaHU3MbI BCACHIBAHUSI.
TpaHCcHoOpT JIEKaPCTBEHHBIX
BemecTB. [ 'eHbl 1 OeNKu nmepBon
¢dazbl Onorpanchopmaruu. [lytu
BBIBEJICHUS JICKAPCTB U3
OpraHu3Ma. DKCKpeus u
snuMuHaIMs. ['eHbl 1 Oenku
BTOpOH (ha3wl OmoTpanchopmarum.
PapmakoanHamuka. [ maBHoe n
noboyHOe, pe30pOTUBHOE U
MECTHOE, MPSMOE, HENPSIMOE U

pedaekTopHOe neiCTBIE.

TOKCHYHOCTH BEIIICCTB
Ha apTEMUIUASIX .
[TpakTrueckas pabora
«Kapra sxcnpeccun
n0(haMHHOBBIX U
CEPOTOHMHOBBIX
pEeLenTOPOB B MO3TE
MBIIIEH).
Hccaenosarenbckas
pabota
«IloBeieHUEeCKUE TECTHI
Ha ppIOKax Danio rario.
CseTiio-TeMHas
KaMmepay.
HccnenoBaTenbckas
pabota

«IloBegeHuyeckune TeCThI




Bubl B3anmMonencTBUS JIEKAPCTB.
CunHeprusM U aHTaroHU3M Ipu
COBMECTHOM JIECTBUH
JIEKAPCTBEHHBIX BEUIECTB, UX
Pa3HOBUIHOCTH
TpancMeMOpaHHBIN CUTHAJIUHT.
Tumbl KJIETOYHBIX PEUEITOPOB.
MeMOpaHHbBIC: HOHHBIC KaHAJIBI,
KaTaJTUTUYECKHUE U CONPSKEHHBIE C
G-0enkamu; BHYTPUKJIETOYHbIE:
UATOIJIA3MATUYECKUE U SITIEPHBIC.
MexaHu3MBbl JIUTaHI-PEeLeITOPHOTO
B3auMoJercTBUS. CEeIEeKTUBHOCTD
(M30MpaTenbLHOCTD) AEHCTBUS,
CBSI3b «XUMHUYECKasi CTPYKTypa —
dbapMakosioruyeckas akTUBHOCTb
BEILIECTB

PapMaKoJIOrH4eCKO MOIYJISIUN
CHHANTUYECKON XOJIUHEPTUUECKON
nepenadn. MosiekyasspHbIN
MEXaHU3M JECUCTBUSA U
dbapmakosioruyeckue cBoicrea M-
XOJIMHOOJIOKATOPOB,
TaHTJIMOOJOKATOPOB U
KypapenogoOHbIX CPEACTB.
®apMaKoJIOru4ecKast peryJisiius
AKTUBHOCTHU aJIpEHEPTUYECKOTO
cuHarnca. AIpeHOMUMETHUKH,
aJApeHO0JIOKATOPBI,
CHUMITATOJIUTUKH.

MonekynspHas hapMakoaorus
AHTUAJIJIEPTUYECKUX CPECTB.
I'mctaMHHOBBIE pELIENITOPHI: THUIIHI,
MOJIEKYJISIpHAsE OpraHU3alIHsl.
Crabunm3atopbl MEMOpPaH TYYHBIX
KJIETOK: MOJICKYJISIPHBI MEXaHU3M
JIEHCTBUSA, OCOOCHHOCTH
KJIMHUYECKOTO MMPUMEHEHUSI, TOUKH
MIPWIOKEHUS JEUCTBUS
UHTHOUTOPOB JIUTTHTHBIX
MEIMATOPOB.

MexaHu3m JeUCTBUS U TPUMEHEHNE
[perapaToB, CTUMYJIHPYIOIIUX
MPOIIECCHl UMMYHHUTETA.
dapmakosornueckas

Ha prIOkax Danio rario.
OTkpBbITOE TTOJIEY.
Hccnenoarenbckas
pabota
«IloBeneHueckue TeCThl
Ha priOkax Danio rario.
CraifHOe OBEACHHEY.
[IpakTueckas padbota
«BimsiHue anpeHanmHa
Ha CepJICYHbIE
COKpAIICHUS
(mporpaMMHO€e
obecrieueHue)».
[IpakTuueckas pabora
«I'ucronornueckue
npenapaTbl UMMYHHOM
CHUCTEMBD».
[IpakTuueckas padora
«I'ucronornueckue
npenapaTtbl HEPBHOMN
CHUCTEMBD.




XapaKTEPUCTUKA HHTEPIEUKUHOB:
MOJyYEHUE, MEXAHU3M JICVCTBHS,
npuMeHeHue. OCHOBBI
naTo(U3n0JIOTUH OCTPO(PazoBOro
OTBETAa, MEIUALIMS BOCITAJICHUS.
MounekyJISIpHbIA MEXaHU3M
MPOTUBOBOCIIAIIUTEILHOTO
JNEUCTBUS
TJIFOKOKOPTUKOCTEPOUJIOB,
HECTEPOUTHBIX
MPOTUBOBOCIIAIMTEIBHBIX CPEJICTB.
[ToHATHE O HAPKO3€ U HAPKO3HBIX
npenaparax. Kiietounsli u
HEPBHBIA HAPKO3.
dapmMakoJoruyecKas
XapaKTePUCTUKA OTACIBHBIX FPYIII
HAPKO3HBIX CPEJICTB.
ITocaemoBaTeabHOCTD ACHCTBHUA HA
LEHTPAIbHYIO CUCTEMY.
®u3noJIOrH4ecKuil CoH; (as3bl CHA.
Bunel Hapymennii cHa [lonstue o
MEIMKAMEHTO3HOM CHE U
CHOTBOPHBIX IpenapaTrax
(TUMTHOTHKAX ).

MosekynsipHbIE aCTIEKThI
Houuuenuuu. OnuaTHble
pEeLenTopbl, UX THIIBIL.
DHkedanuHbl ¥ SHAOP(OUHBI -
SHJIOTCHHBIE JINTAH/IbI OTTMATHBIX
pELEenTopoB.
AHTHUIICUXOTHUYECKOE JICHCTBUE,
BIIUSIHUE HA QYHKIIHIO
3KCTPAIUPAMUIHONU CUCTEMBI,
AMOITMOHAIIbHYIO C(hepy, PBOTHBIIM
LEHTp, apTEPUAIBHOE J1aBJICHUE,
LEHTP TEPMOPETYIISLNH.
MousekynsipHble MEXaHU3MBbI
JIEUCTBUSI HEUPOJIETITUKOB,
BIUSIHUE Ha A0(aMUHOBBIE,
CEpOTOHHUHOBBIE, AIPEHO- U
TUCTaMHHOBBIE PELIENTOPHI, UX
JNEUCTBHUE HA KIIETOYHbBIE
MeMOpaHbl, Ha JICTIOHUPOBAHUE
TKaHEBBIX MOHOAMHUHOB.
[ToTenuuan-3aBUCHUMbIE HATPUEBBIE




KaHaJIbl KaK MUIIICHH JICHCTBUS
MECTHBIX aHECTETHKOB. CIIOCOOBI
MHTHOMPOBAHHUS MOTEHIIUA-
3aBUCHUMBIX HaTPUEBBIX KaHAJIOB
MECTHBIMH aHCCTCTUKAMU.

Moayab «MoseRyasipHble OCHOBBI celeKIMm» 9 kiacce (68 yacos)

ouoJiorus (20 1)

HyknenHoBbIE KUCIIOTHL.
OCHOBHBIE IPUHIIUIIBI CTPOCHUS.
Marpuunsie cuHTe3bl. Perumkanus
— OCHOBA KJIETOYHOTO JEJICHUS.
[IpuHUIMNBI pEeTUIMKALIUY.
Myrannu. YUTo BbI3bIBACT
u3meHeHus B ctpoennu JJHK.
[IpuHLMIBI penapanuu.
Tpanckpunuus. ['enernueckui
koZ. Opranuzanus reHoma BUpyCOB
[IpoTnBOBHUpYCHBIE CPEACTBA,
MEXAHU3MBbI UX JICHCTBUSI.
Opranuzanusi reHoMa OakTepuit
AHTHOaKTepuaIbHBIC MPEnapaThl.
Opranu3zaiusi reHoMa SyKapuoT
I'eHOMHOE penaKkTHpOBaHHUE.

Tembl OcHoOBHOE coaep:kaHue JlesTeILHOCTD
MIKOJbHUKOB
Tema 1. OcHOBHBIC BEXU Pa3BUTHS [IpakTuueckas padora
MouJiekyasipHas MOJICKYJISIPHON OMOJIOTHH. «Boinenenue [JIHK u3

OaHaHay.
[IpakTuueckas pabora
«Mopens IHK-
OpUTaMI).
[IpakTuueckas pabora
«Omnpenenenue
KauyecTBa MpenaparoB
JIHK ¢ nomortiso
CIIEKTPO(POTOMETPHI
(Mpu HATUYKUH
000py0BaHUA).
[TpakTrueckas paborta
«PemnmkaruBHas
MaiuHa (urpa-
JIEMOHCTPALINS )».
[Tpaktruueckas pabota
«THP (Mmoxenb
aMITMpuKaIus Ha
oymare)».
[IpakTuueckas pabora
«Cuina npoMoTOpay.
[IpakTuueckas padora
«Pemnienue 3ama4d Ha
T€HETUYECKUN KOJI.
Tpancaamus.
[TpakTuueckas pabota
«DonauHT GEITKOBY.
Uccnenosarenbckas
pabota
«Pacnpocrpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTepuii».

[IpakTrueckas pabora




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

MOCIIEIOBATENBHOCTEN
TECHOBY.
Tema 2. [Ipenmet renetuku. Kpatkast Ponesas urpa
MoJiekyJIsipHbIE UCTOPUS Pa3BUTHS MPEACTABICHUS | «AJLIETN.
OCHOBBI T'€HeTUKH 0 HaCJIEICTBEHHOCTH. UccnenoBarenbckuii
(20 9) OT rena kK npu3HaKy: Kak poeKT MyTareHHbIE
packpacuTh Kota. UYTto Takoe (bakKkTopBHI.

npusHak? [IyTe OT reHa o
npu3Haka. Myranuu. AJeny.
I'eTepo3UroTsl U TOMO3UTOTHI.
JIOMUHaHTHBIE U PELIECCUBHBIE
aJIeIIN.

I'eHbI CTpOAT OpraHu3M.
BxtoueHue u BBIKIIIOUCHUE
6onpioro Habopa renoB. Kak
KJIETKH TIOHUMAIOT, KAKUE TEHBI
JIOJKHBI paboTaTh.

JIuckpeTHOe HacaeI0BaHuE
PU3HAKOB. 3aKOHbI MeH1es:
OJIMH T€H - OAWH Npu3HaK. Cxema
CKpEIMBaHUA. 3aKOH
eAMHO00pa3usi THOPUIOB MEPBOTO
MOKOJIEHUA. 3aKOH paCIlEeTUICHHS
IpU3HAaKa BO BTOPOM MTOKOJIEHUHU.
3akoHbl MeHens1: HECKOIBKO
TE€HOB - HECKOJIBKO MPHU3HAKOB.
JIuruObpuHOe CKpeIIBaHUE.
HezaBucumoe pacxoxaenue
xpomocoM. CrernieHHoe
HaCJIEIOBaHHUE.

B3aumopelicTBre TeHOB.
AJenbHOE U HealIeNIbHOE.
Onpenenenue noja. [Tomossie
XpoMocOMBI. CaMIIbl U CaMKH.
Brusiare gpakTopoB oKpysKaroIiei
cpeabl. XpOMOCOMHOE
onpenesienue noJa. [lonoseie
xpoMocomsbl. [Tpobrema
JOTIOJIHUTEIBHOU X-XpPOMOCOMBI Y

ZKCHIIIHWH. TpeXHBeTHBIe KOIIIKH.

Ponesas urpa «Cynp0a
KJIETKW». I eHbI-
MEPEKIIFOYATENH.
[IpakTrueckoe 3ananne
«AJTOPUTMBI JJ151
KJIICTOKY.
[IpakTrueckoe 3agaHue
«EnuHooOpasue
MIEPBOTO ITOKOJICHUS.
[IpakTnueckoe 3aganne
«Pacmienyienue Bo
BTOPOM TOKOJICHU.
HUccnenoBaTensCKut
IIPOEKT «3aKOHBI [ .
Mennens B
DKCIIEPUMEHTEM.
[IpakTnueckoe 3ananue
«Pemietka Ilenneray.
[IpakTrnueckoe 3aganne
«Hacnenosanue,
CIICTIJICHHOE C TIOJIOM».
[IpakTrueckoe 3aHsTue
«B3anmMmoaencTBusg
reHOB (MOAEIUPOBAHUE
CHUHTE3a W TpaHCIIOpTa
NUTMEHTA B KIIETKY)».




Tema 3.

MouJiekyJsipHbIe
OCHOBBI CeJICKIIUN
(28 u)

I'eHbl B monynsiusix: BEJIUKOE
paBHOBecue. [Tomymsamnusa. YacToTel
BCTPEUAEMOCTH MPU3HAKA U
ajuiens. YpaBHeHUE Xapau-
Baiitn6epra. I[omymsiuu
MEHSIIOTCS: YHCIEHHOCTb,
MHUTpalys ¥ BEIOOp cymnpyra.
DaKTOpbI, KOTOPHIE BHIBOJSAT
MOIYJIALIUIO U3 PaBHOBECHUS XapIu-
Baitn6epra. UucineHHOCTh
nonyssinuu. Ponesas urpa
«9¢pdext ocHoBatens». peid
reHoB. Myrauuu. Hecimyuaiinoe
ckpenuBanue. M3onsamus.
[Tonmynsununu MEHAIOTCS:
€CTECTBEHHbIN 0TOOp. MexaHusm
JENUCTBUSL €CTECTBEHHOTO 0TOOpA.
JBroKymuii oToop.
MoaudukanronHas
U3MEHYUBOCTh. CTaTUCTUUECKUE
0COOEHHOCTH MOIU(DUKAITMOHHON
n3MeHunBocTh. Hacnenosanue
KOJIMYECTBEHHBIX MMPU3HAKOB.
KonuuecTBeHHBIE TPU3HAKMY.
CpenoBasg U3BMEHYHNBOCTh
npusHaka. Koadduruent
HacleayeMoCTH pu3Haka. OTBeT
Ha otOop. [Tonck reHos
KOJIMYECTBEHHBIX MPU3HAKOB.
OIHOHYKICOTUHBIE BAPUAHTHI
reroB. JIHK-uumn. IlomHOr€eHOMHBIHM
aHaJIN3 acCOIMAllNi.

«OMBD» HaJI TCHOMOM.
[Toctrenomuas spa. OOpaTHas
reetuka. «OMUKCHBIE»
uccnenosanus. [Iporeowm,
MeTa0o0M. JloMecTuKaus 1
LHEHTPbI TEHETUYECKOTO
pazHooOpa3sus. [Toucku pacrenuii ¢
«XOPOIIMMUY» TPU3HAKAMH TSI
yenoBeka. LleHTpsl reHeTnyecKkoro
pazHoobpasus. Hukomaii
NBanoBuu BaBunos. Cenexuus.
Kombunarmonnast u ruGpuHas
cenekuus. I'erepos3uc.

[IpakTnueckoe 3aganue
«YacToTn! anienew,
TE€HOTHUIIOB U
(hEeHOTHUTIOBY.
Uccnenosarensckuii
MPOEKT «AHAIN3
TEHETUYECKOU
CTPYKTYPbI IOMYJISIITUN
(Ha OCHOBE 3aKOHA
Xapau-Baiinbepra)y.
Ponesas urpa «ddekr
OyTBUTIOYHOTO
TOPJIBIIIIKAY.

PoneBas urpa
«EcTecTBeHHBIN
0TOOP».
HUccnenoBarensckue
paboThI
«MoaudukamoHHast
U3MEHYUBOCTD
pacTeHuil B rpeaenax
BaIlleTO MEeCTa
KUTEIbCTBAY.
[IpakTrueckoe 3agaHue
«ATPOHOMBD».
[IpakTyeckoe 3agaHue
«I'omouornueckue
psIABI HACJIEACTBEHHOM
U3MEHYHUBOCTH.




CoxpaHUTh U U3YYHUTH T€HBI, YTOOBI
MEHATh Oynyniee. Kak npaBuiibHO
XpaHUTh TeHbl. Komekuun
TEHETUYECKUX PECYPCOB PACTCHUM.
[TpakTukym u/unu
HCCIIEIOBATEIIbCKUN ITPOEKT:
MeTob1 KyJIbTUBUPOBAHUS 1n Vitro
JUIS. COXPAHEHUSI TEHETUYECKUX
PECYPCOB pACTEHHUM U JUIS
YCKOPEHHOU CEJIEKIINU
['eneTnyeckue HEHTPHI B HALIEH
cTpaHe. [ e 3aHnMaroTCA
TCHETUKOW U TEHOMUKOM JJISI HY KT
CEJIbCKOI'0 XO35MCTBA.




