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IHOACHUTEJIBHASA 3AIINCKA

AKTYaJbHOCTh W Ha3HAYeHHe mnporpammsbl. [Iporpamma paspaboTtaHa B
COOTBETCTBHM C TpeboBaHUsIMU DenepalibHOro rocyJapCTBEHHOr0 00pa3oBaTEIbHOrO
CTaHJapTa OCHOBHOIO 00miero oOpa3oBaHMs, OpPHUEHTHpPOBAHA Ha oOecreyeHue
UHAVBUIYAIBHBIX MOTPEOHOCTEH O00ydYaroluMxcsi M HampaBjieHa Ha JOCTHKEHUE
IUTAHUPYEMBIX PE3yJIbTATOB OCBOCHHS MPOrpaMMbl OCHOBHOT'O 00IIEer0 0Opa30BaHUS C
y4eTOM BBIOOpa y4YaCTHHMKaMH OOpa30BaTEIbHBIX OTHOIICHHH KYypCOB BHEYPOYHOM
JIESTEIIbHOCTU. OJTO TO3BOJISIET OOECHEYUTh EIUHCTBO OO0sA3aTENbHBIX TpeOOBaHUMN
®I'OC BO BceM MPOCTPAHCTBE MIKOJIHLHOTO 00pa30BaHUs: HE TOJHKO HAa YPOKE, HO H 3a
€ro npeaeIaMH.

AKTyaJIbHOCTh ~ peaiu3allid  JAHHOW  TporpaMMbl  OOYCIIOBJIEHa  CaMoOM
0COOEHHOCTBIO MTPOEKTHO-UCCIEA0BATEIbCKOUN NEATENbHOCTH. JTa AEATEIbHOCTD JICHKUT
B OCHOBE TI03HABATEJILHOTO MHTEpECca peOeHKa, SBIAETCS 3aJ10rOM YMEHHUS INIAHUPOBATh
ar00ble JIEHCTBUS Y BAXKHBIM YCIIOBUEM YCIIEHTHOW peanu3auuu wujen. JlroObie
U3MEHEHHSI COBPEMEHHOTO OOINECTBa CBSI3aHBI C MPOEKTaMHU M HUCCIIECIOBAHUSIMH — B
HayKe, TBOpYECTBE, OW3Hece, OOIecCTBEHHOUN >XKU3HU. [[03TOMY Ba)KHBIM 3JIEMEHTOM
Pa3BUTHS JMYHOCTH OOydYaromerocs SBseTCs (OpMUpPOBAaHME OCHOBHBIX HABHIKOB
MIPOEKTHO- UCCIIEIOBATEIBCKON AEATEIIbHOCTH.

[Iporpammoii npemycMOTpeHO (POPMHUPOBAHUE COBPEMEHHOIO TEOPETUYECKOTO
YPOBHSl 3HAaHWUM, a TaKkKe U TMPAKTUYECKOrOo OmbITa padoThl ¢ J1abOpaTOPHBIM
000pyI0BaHUEM, OBJIAJICHUE MPUEMAMH HCCIEIOBATEIbCKON NeATeIbHOCTH. MeTobl
OopraHu3alid  00pa30BaTeIbHOM W  HAYYHO-HCCIIEOBATEIbCKON  JIESTEIbHOCTH
npeaycMaTpuBalOT (OpMUPOBaHUE y OOYYAIONIUMXCS HECTaHJIApPTHOTO TBOPYECKOTO
MBIIIJIEHUS, CBOOOIbI CAMOBBIPKEHUS M MHAUBUAYAJTBLHOCTH CYXKICHUM.

st monHOro yd4era MOTPEeOHOCTEH ydyaluxcss B TMPOTpaMMe HCIOJIb3YeTCs
mudepeHMPOBaHHBIM  MOAXO0A, YTO CTUMYJUPYET YYallerocs K YBEIWYEHUIO
NOTPEeOHOCTH B MHAUBUAYAJIbHOM, UHTEIUICKTyJIbHON U TTO3HABATEILHOM JESITEIbHOCTH
M Pa3sBUTHIO  HAYYHO-HUCCIIENOBATEIbCKUMX  HaBbIKOB.  IIporpamma  craHer
BOCTPEOOBAHHOM B MEPBYIO OYEPEAb IKOJbHUKAMH, KOTOPbIE UMEIOT CTOMKUN UHTEPEC
U COOTBETCTBYIOIIYKD MOTHBALMIO K HM3YYECHHIO NPEAMETOB E€CTECTBEHHO-HAYYHOTO
[IUKJIa, ECTECTBEHHBIM HAYKaM U TEXHOJIOTHSIM.

B moapocTKkoBOM BO3pacTe y4aliuecs NPOSIBISIOT CBOIO 3aMHTEPECOBAHHOCTH B
TOW WM WHOW O0JacTHM 3HAHWUN, HAYYHOM HAMPABJICHUU WU NPOdeCCHOHATBHOM
nestenbHoCcTU. TakuMm 00pa3oM MPOUCXOIUT (OPMHUPOBAHUE T[MO3HABATEILHOM U
npo(ecCHOHaNbHON COCTABISIONIECH JIMYHOCTH, TOMOTAeT y4yalleMycsl B ONpe/IeJICHUU
OyIyllero >KU3HEHHOro MYTH M B MNPOPECCHOHAIBHOM BBIOOpE TMOCIE OKOHYAHUS
mkosbl. [lomoGHOrO poja 3aMHTEPECOBAHHOCTh CTHUMYJUPYET IMOCTOSHHOE >KEJaHue
IIKOJIbHUKA K TIO3HAHWUIO HOBOTO, DPACIIUPEHUI0 U YTIyOJEHUI0 COOTBETCTBYIOIIMX
3HAHMUU, U



MOJIYYCHUIO HOBBIX B TOM YHCJI€ MPAKTUYECKUX HABBIKOB, a TaKXKe€ MOTHBHUPYET
ydaierocs Ha npoQpoprueHTaIHUIO.

[Iporpamma HaieneHa Ha TOMOIL PEOCHKY B OCBOGHHWM OCHOB OpTaHM3AIluU U
OCYIIECTBJIICHUSI COOCTBEHHON MPOEKTHO-UCCIIEIOBATEILCKON ICSITEILHOCTH, a TAKXKE B
NpUOOPETEeHUN  HEOOXOIMMOTO  OmbITa It pabOTBl  HAI  WHIWBUIYATbHBIM
UCCIIEIOBAaHUEM I MPOEKTOM. [IporpaMMa MOMOXKET MIKOJBHHUKY B 0oJiee TiIyOOKOM
M3YYCHUHN MHTEPECYIONMEH ero 00JacTH €CTECTBEHHBIX HAyK, a TAKKe B MPUOOPETEHUHN
BaXHBIX COIIMAJIbHBIX HABBIKOB, HEOOXOMWMBIX IS TMPOIYKTUBHOW COIMATU3AINHA U
(bOpMHUPOBAHUS TPAKIAHCKON TTO3HUIIHH:

- HaBBIKA CaMOCTOSITCIIBHOTO PENICHUS aKTyalbHBIX WCCIIECIOBATEIBCKAX WM
NPAKTUYCCKUX 3a7ad, BKIIOYAIOIMIETO B Cce0S YMEHHE BHJETh M aHAJU3UPOBATH
npoOieMbl, HYXKTAIONMECSs B PEIIEHWH, YMEHHE JCTAIbHO TpopabaTeiBaTh U
peanu30BbIBaTh CIIOCOOBI PabOTHI C HUMH, YMEHUE TUIAHUPOBATH COOCTBEHHYIO paboTy
¥ CaMOCTOSATEIHLHO KOHTPOIMPOBATH CBOE MIPOIBIKEHUE K JKEJIAEMOMY Pe3yiIbTaTy;

- HaBBIKA TEHEPUPOBaHUA U OPOPMIICHUS COOCTBEHHBIX HCH, OOJICUECHUS WX B
yA0OHYIO Ui pacpocTpaHeHus: Gopmy;

- - HaBbIKa YBAXUTEIBHOTO OTHONICHWS K YYXHM B3IJAJaM H  HJCSM,
opopMIeHHBIM B paboTax JApYyruX JIIOJACH, JPYyTUX aBTOPOB — BIIAJCIBIICB
WHTEIUICKTYaIbHON COOCTBEHHOCTH;

- HaBbIKa  MyOJMYHOTO  BBICTYIUIEHUs  mepes,  OONbIION  ayAUTOpHEH,
apryMEHTUPOBAHWS W OTCTaWBaHUS CBOCH TOYKH 3pPEHHUS, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB U B3POCIbIX, YOSKIIEHUS IPYTUX B CBOEU MPABOTE, MPOJBUIKEHUS CBOUX
uaewu;

- HaBbIKa PabOThl CO CHENUATU3UPOBAHHBIMH KOMIBIOTEPHBIMHU MPOrpaMMaMH,
7a00paTOpHBIM  000PYIOBaHUEM, TEXHUYECKUMHU YCTPOMCTBAMH, OHOIHOTCYHBIMHU
dboHTaMH W HWHBIMH peCcypcaMH, C KOTOPHIMH MOXKET OBITh CBSI3aHA MPOEKTHO-
WCCIIeIOBATEILCKASI IEATEIIbHOCTD IIKOJIbHHKA.

Kpome Toro, pabora mkodpbHWUKAa HaJ TPOSKTOM WM HCCIEIOBAaHUEM OyaeT
CIIOCOOCTBOBATH W PA3BUTHIO €TO aJICKBATHON CaMOOIICHKH.

BapuanTtsl peaju3zanuu nporpaMMsbl 4 (pOpMbI POBEACHUS 3aAHATHH.

JlanHasi mporpaMma paccyWTaHa Ha pabOTy €O INKOJbHHUKAMHU 5-9 KIIaccoB.
[Temarory Ba’kHEe akIEHTUPOBATh CBO€ BHUMAHUE HE CTOJIBKO Ha KayeCTBE pe3yJibTaTa
IPOEKTa WM WCCIICIOBAHUS, CKOJILKO HAa TOM, YTOOBI yUaITUHCS MMOTydal 3HAaHUS B TOM
YHCJIC U YePe3 BHITIOJHCHHUE MPAKTHYECKOTO 3aJaHMS, eIl BRIBOIBI M YMO3AKITIOUCHUS
HA OCHOBAaHWM CBOETO WCCJICJOBAaHMs, YYHIICS CpPaBHUBATh €r0 PEe3yibTaThl C
TEOPETUYECKUM MaTEPHAIOM W HCCIASAOBAHUSAMHU JPYTUX IIKOJLHHUKOB. Takum
o0pa3oM, MIKOJLHUK OCBOWT OCHOBBI NMPOCKTHO-HCCIICIOBATEIBCKON IEATETBHOCTH U
PUOOPETET HABBIK KPUTUICCKOTO OTHOIICHUS K MaTepray.



[Iporpamma pa3dbuTa Ha MOJIYJIH, KOTOPbIE MOTYT OBITH HCIIOJIB30BaHBI JIMOO
YacTHUYHO, JiMOO TmodHOCThio. Tak wmomynp «Kak JKMBOTHBIE U pacTeHus
PUCTIOCA0IMBAIOTCS (IBOJIOIMOHHAS AKOJIOTHS) MPENoaracTcsl s U3y4eHHs B 5
wimm 6 kiacce B TeueHue oaHoro rojga (34 uwaca B rox). Moaymu «OCHOBBI
pacTeHneBoACTBa» U «bHOTEXHONOTHs» paccuuTaHbl Ha 68 YacoB M MOTYT OBITh
peanu3oBaHbl B TeueHUU 2-X jeT (1o 34 yaca B roa) uinu B TeueHuu 1 rona (68 yacos B
ron). Bo BTopom ciyuae BO3MOXKHO MpoOxoxjaeHHe o0oux wmoayied («OCHOBBI
pacTeHMeBOACTBa» B 7 unu 8 kiacce, «buorexHonmorum» B 7 unm 8 Kiacce).
AHaJIOTUYHO Moayiau «MoJeKyJIsipHble OCHOBBI (DU3MONOTUU U (PapMaKOJOTHH» H
«MoJeKkyJIsIpHbIE OCHOBBI CEJIEKIIUW» pacCUyMTaHbl Ha 68 4YacoB M MOTYT OBITh
peanu3oBaHbl B TEUCHHH 2- X JieT (1Mo 34 yaca B ToJ1) Wiu B TeueHuu 1 roaa (68 yacoB B
roq). Bo BTopoMm ciyyae BO3MOXXHO MPOXOxAeHHE 000ux Moayiei («MomekynsipHbie
OCHOBBI ~cenekiuu» B 8§ Kkiacce, «MoJekynsipHble OCHOBBI (DU3HOJOTUU U
dapmakonorun» B 9 kiacce).

MoOXHO pPEKOMEHI0BaTh HCIMOJB30BaTh MOAyidu «Kak >KUBOTHBIE M pacTEHUS
npucrnocadonuBarTcs», «OCHOBBI  PacTEHUEBOJCTBa», «MOJEKYISIpHbIE OCHOBBI
CeJICKIIMM» B KQ4€CTBE HEMPEPHIBHOIO 00Opa3oBaTeibHOTO 1uKia (5-9 kiacc no 1 yacy B
HEZeN0) JJIA KJIacCOB arpoOMOTEXHOJIOTMYeCKoi HampaBieHHocTd. Moaynu «Kaxk
KUBOTHBIE U pacTeHUsl NpucnocabiuBaioTcsy, «buorexHomorun» u «MonekynsipHbIe
OCHOBBI (hHU3HOJOTUU U (HaPMAKOJIOTHUU» B KAYECTBE HEMPEPHIBHOTO 00Pa30BaATEIHLHOTO
mukina (5-9 kmacc mo 1 4yacy B Henemnm0) IS KJIAcCOB OMOTEXHOJOTHYECKOTO WIIH
MEMIMHCKOTO HAPaBICHUH.

B3auMocBsa3b ¢ nporpammor BocnuTaHusi. [Iporpamma Kypca BHEYpOUYHOH
NEATeNIbHOCTH pa3padoTaHa C YYETOM pPEKOMEHJAlUMA MTPUMEPHON MPOrpamMMBbl
BOCIIUTAHUS,  YUUTHIBAET  IICUXOJIOTO-NIEJArOrHYecKue  OCOOCHHOCTH  JaHHBIX
BO3PACTHBIX KaTeropuil. DTO TMO3BOJIAET HA MPAKTUKE COETUHUTH OOYYaIONUIYI0 H
BOCIIUTATEIIbHYIO JIEITEIbHOCTh IIe/larora, OpPUEHTHPOBATH €€ HE TOJIbKO Ha
WHTEJUIEKTYaJlbHOE, HO M Ha HPABCTBEHHOE, COIMAJIbHOE pa3BUTHE peOeHKa. ITO
MIPOSIBIISICTCS

- B NPHUOPUTETE JINYHOCTHBIX PE3YyJIbTATOB PEANM3alMU MPOrpaMMbl BHEYPOUHOM
JNEATeIbHOCTH, HAIIeAMNX CBOE OTpaKEHHE M KOHKPETU3AIMI0 B TMPUMEPHOU
porpaMMe BOCITUTAHUS;

- B BO3MOXXHOCTH KOMIUIEKTOBAaHUSI Pa3HOBO3PACTHBIX TPYII JJIs OpraHU3aluu
npoOpUEHTAITMOHHONW ~ JIEATENBHOCTA  IIKOJILHUKOB, BOCHHUTATEIIbHOE 3HAYCHUE
KOTOPBIX OTMEUAETCA B MPUMEPHOI MporpaMMe BOCITUTAHUS,

- B MHTEPAKTUBHBIX (OpMax 3aHATUA JJIA IIKOJBHUKOB, OOECTICUUBAIOIIUX
OOJIBIIIYI0O WX BOBJICUCHHOCTh B COBMECTHYIO C TI€JaroroM H JPYTUMH JETHMHU
JEATeTbHOCTh W BO3MOXKHOCTH O00pa30oBaHMs Ha €€ OCHOBE JETCKO-B3POCIBIX
OOILIIHOCTEN, KJIIOUEBOE 3HAYCHHE KOTOPBIX JUISI BOCIUTAHHUS IOJYEPKUBACTCS
MIPUMEPHOM TPOrpaMMON BOCITUTAHUS.



Ocob0enHocTH PadoOTHI YYUTEJIA MO POrpamMme.

IIporpamma cocTaBjHa € Y4€TOM HCIHOJB30BAaHUS O0OPYIOBAHUSI LEHTpPa
«Touka Pocra». 3amaya yuuTens COCTOMT B TOM, YTOOBI CONPOBOXKAATH IPOLIECC
npodeccuoHaIbHOM OpUEHTAlMU IIKOJbHUKA, PACKPbIBAasl MOTEHIHMAN KaXXJIOro 4epe3
BOBJICUEHHE B MHOIOO0Opa3HYIO N€ATE€IbHOCTh, OPraHU30BAaHHYIO B pPa3HbIX (opmax.
[Ipu sTomM pe3ynabTaToM pabOThl YUHTENs B MEPBYIO OYepelb SBISETCS JIMYHOCTHOE
pa3BuTHe ydameroca. JIMYHOCTHBIX pe3yJbTaTOB YYUTEIb MOXKET JOCTHYb, YBIIEKas
YUYE€HUKAa COBMECTHOM M HHTEPECHOM MM OOOMM JAESTEIbHOCTHIO, YCTAHABJIMBAas BO
BpeMsl 3aHATUH J0OpOKEIaTeNbHYI0, MOAJAEPKUBAIONIYI0 aTMocdepy, HachIas
3aHATHUS LEHHOCTHBIM COAECPKAHUEM.

[IpumepHas cxeMa npoBEAEHUS 3aHATHM 110 IIPOrpamMMe:

1. OObsicHEHUE TEOPETUYECKOTO MaTepuaa 1o TeMe.

2. IloaroroBka K O3KCIEPUMEHTATBHOMY 3aHATHIO, OOCYX IEHHUE OOBEKTOB IS
PAaKTUYECKOTO 3aHATHUA.

3. IlpoBeneHue MNPaKkTUYECKOrO 3aHITHUs, C MOMOUIbIO IU(POBBIX Jaboparopuu
nentpa «Touka Pocrta» — OCHOBHas 3ajadya OCBOEHUE METOJOJIOTMM JAHHOTO
JKCIIEPUMEHTA.

4. Tlo OKOHYaHWM NPEMIOKUTH JETSIM, KOTOPBIE 3aMHTEPECOBAIUCH JAHHBIM
AKCIIEPUMEHTOM, Pa3BUTh €r0 B MCCJIEAOBATEIBCKUI MPOEKT. /[ 3Toro He00Xoaumo
0o0CyIUTh OOBEKTHI, KOTOpbIE YYEHUK OyJEeT UCCIeAoBaTh, COCTaBUTh IUJIaH
AKCIIEPUMEHTA.

5. TloMoYb yYEHHKY MPOAHATU3UPOBATH PE3YJIbTAThl SKCIIEPUMEHTA.

OueHuTh pe3ysbTaThl MPOEKTHO-UCCIIEN0BATENbCKON AEATENIBHOCTH HIKOJIBHUKOB
MOXXHO B IIpOILIECCE 3alUThl MMU CBOMX pabOT B paMKax IIKOJbHOM Hay4YHO-
MPaKTUUECKON KOH(PEpEeHIUH.



COJIEP)KAHUE KYPCA BHEYPOUHOM JESATEJBHOCTH

Moayib «Kak :KMBOTHBIC U PACTEHUS NPHUCIOCAOJINBAIOTCH» (IBOJIIOLUOHHAS
3Ko0JI0THs) 5-6 KJacchl (34 yaca)

1. Mpuvl uccneoyem scuevie 0o6vexkmul (6 uacos)

CBoiicTBa M CTPOEHHE KUBBIX OpPraHU3MOB (CTpoeHuEe KieTku). Bua, ocoldb —
OpraHu3M Kak euHasi cuctema. Anantanuu (rpucrnocoosenus). [lonarue romeocrasa
AKUBOro opranuzma. CrnocoObl ero noaAepKaHusl.

[lonsiTue BapuatuBHOCTH Tnpu3Haka. lccnenoBarensckue padoTel «Bce
(cuHu1BI, O€NIKHU, Oepe3bl U T.1.) oAuHaKoBbIe? DOTOKBECTY.

Orpanudenuss Mopdonoruueckux u Qusnonornyeckux apanranui. I[louemy
OpraHu3Mbl HE CTAHOBATCA OECKOHEYHO OOJBIIMMH, MaJICHBKUMHU, BCESIHBIM.
[Ipaktuueckas pabora «CocTtaBisieM KHUTY PEKOPAOB PACTEHUN M KMUBOTHBIX HAIIETO
Kpasb».

2. Bnauanue oxpyscarouwieii cpeovt nHa rcuswvle opzanusmul (12 uacos)

dakTopbl OKpy’Karomieil cpenbl (abuoTuyeckue, OMOTUYECKUE, aHTPOIIOTCHHBIE).
[Ipumepst  abuoTudeckux (HaKTOPOB, OKA3BIBAIOIIMX OCHOBHOE BJIMSHUE Ha
KUZHEACATEIbHOCTh  UBBIX  OpPraHW3MOB:  TEMIEpaTypa, CBET, BIAXHOCTb.
[TpakTueckoe 3ausarue «l{BeT u Temno» (KyOMKH Jiba B3BECUTh, MOJIOKUTh B YAIIKH
Ilerpu Ha pasHouBETHYIO OyMmary, yepe3 30 MUHYT B3BECUTh 3aHOBO — KTO ObICTpee
pactasin). [Ipaktrueckoe 3ansiTue «4To pactBopsiercs B Boae» (dkcnepuMeHT « Kuakuii
nomy). [lpaktudeckoe 3ansatue «JAuddysus Bemiects B Bojie (pacTBOphI)», «JIBUKeHME
pacTBopoB 1o mBeTKy». I[IpakTuueckoe 3aHsiTue «Jlem miaBaer B Boje (aiicOeprw,
3aMmep3aHue BoAoeMoB)». [IpakTuueckoe 3anarue «Jlea npu 3amep3aHuu paclIuPIETCsD)
(pa3pyliieHre KkaMHs (T0OYBOOOPA30BaHKE), 3aMep3aHUe KIIETOK).

OCHOBHBIE  3aKOHOMEPHOCTH  NPHUCIIOCOOJICHUS  KUBBIX  OPraHu3MOB K
abuotnyeckuMm ¢akropam. [IpucnocoOnennsi Kk OCHOBHBIM aOMOTHYECKUM (paKTOopam:
TeMIiepaTypa, BIaXHOCTh U cBeT. [lpaktuueckoe 3amstue «lllyGa» (kyOuku nbaa
3aBEpPHYTh B pa3Hblil MaTepuan, B3BecuTh). lIpaktuueckoe 3anstue <«lIUrMeHTHI
(MOXXHO pa3feNuTh Ha BaTMaHe Kpacutenu u3 (iaomactepoBy. [IpakTuueckoe 3aHsATHE
«Kak )XMBOTHBIE TUIaBAIOT B BOJE» (DKCIEPUMEHT C MUMETKOM).

UccnenoBarenbckue padoTsl «BiusiHue cBeta (Temia, BIa>KHOCTH, COCTaBa MOYBbI)
Ha pPAcCTEHUS B €CTECTBEHHBIX WJIM HCKYCCTBEHHBIX YCJIOBHSIX» (Ha JOCTYIHOM
MaTtepuane).

3. Bzaumooeiicmeusn yncuevix opecanuzmos (4 uaca)

buornueckue (bakTopBhL. 3aKOHOMEpPHOCTHU pa3BUTHUA MEKBUOBBIX
B3aMMOOTHOIIEHH. Ko3Bomouust (XUIIHUK-XKEPTBA; Napa3UT-XO35IMH) OBOJIOLUS
cTpareruii no0biBaHusl numy. CounanbHOCTh. Bupabi-Bcenenusl. [lepeyens pacreHuii-
Bpenutenei. MccnenoBarennckas pabora «HabmrogeHusi 3a B3aMMOOTHOIICHUSIMU



KUBOTHBIX MPHU JOOBIBAHUU MUY (KOPMYIIKH JIJISl TITULI, JUISI TOPOJCKUX UITH CEIBCKUX
KUBOTHBIX). BebO-kamepwr». HccnemoBarenbckas pabota «PacmpocTpaHeHue BUIOB-
CHHAHTPOIOB B HAIIIEl MECTHOCTH.

4. Yenosex ¢ rcusnu pacmenuil u rxecueomnvix? (6 uacos)

AntponioreHnsie (paktopel. [lpaBma nmM, YTO TNEPBOOBITHBIE IIIOAU KUK B
rapMoHuu ¢ npupoaoi. O10MalIHUBAaHUE U NPUPYUYEHUE )KUBOTHBIX U PACTCHHI. 3aueM
criacaTh BBIMUPAIOIINE BUJbI, KaK 3TO JenaTh. KyInbTypHbIE pacTeHUSI U UX JUKHE
npenku. [loyemy BakHO HMX COXpaHsATh. Pa3HOOOpasue KyJbTypHBIX PACTEHUM M UX
3Ha4YeHUE B KU3HM ueioBeka. KpacHas kHura Baiieilt Tepputopuu. Oco00 oxpaHseMbie
TeppuTopun, 3anoBedHUkH Poccum u mupa. Ilpaktuueckas padora «PazHooOpasue
KYJbTYPHBIX PACTEHUM B BallleM PETHOHEY.

Uccnenoarenbckas pabota «BiusiHue aHTPONMOTeHHBIX (DAKTOPOB HAa pPa3BUTHE
pacTeHul B ropo/ie/HACEIEHHOM ITyHKTE).

Okckypeusi/mpaktudeckas padora «OOIIT B Bamem pervoHe — YHHUKaIbHbBIC
00BEKTHI TPUPOIIBIY.

5. Oxonozuueckue nuwiu (6 uacos)

buocdepa — onna u3 BakHeHux obosiouek 3eMiau. UTo Takoe «IKOJOTHUECKHE
HUIIM» W Kak oHU (dopmupyrorcs? dopMmupoBaHue 3HAHUN MO OHMOPA3ZHOOOPA3HIO
KU3HEHHBIX  (QOpM,  TMOBEICHYECKHX  MIPHUCHOCOOJIEHUH,  MOAU(PUKAIMOHHAS
U3MEHUYMBOCTH (Ha 0a30BOM ypoBHE). PacTuTensHbie coo0IecTBa U X TUMbl. Pazputue
Y CMEHBI PACTUTEIHHBIX COOOIIECTB.

UccnenoBarenbckue padOThl «IKOJOTUYECKUE HHINUA BOKPYT TEOS — OINKCaHUE
dakTopoB OKpyKawmiei cpenb». McciemoBatenbckue padoThl «DEHONTOTHYECKUE
HaOIIOICHUS.

MoayJb «OCHOBBI pacTeHHEBOACTBa» 7-8 Kiaccenl (68 yacos)
1. Beeoenue ¢ pacmenuegoocmeo (2 uaca)

Yro-Takoe pPacCTEHHEBOJICTBO: OCHOBHBIE (DAaKTOPHI BBIpAIMBAHUS PACTCHUM.
Ucropust pazButus arpoxumudeckux 3HaHui (padotel M.B. Jlomonocoga, 0. Jlubuxa,
Byccenro, B.B. JlokyuaeBa, K.A. Tumupszena, [1.A. Kocteruesa, J[.H. [IpsuuiminnkoBa
u 11p.). [Ipaktrueckas pabota «bouka JInGuxay.

2. Azpomexnuueckuil 3xcnepumenm (6 yacos)

[IpaBuna mOCTAaHOBKM arpo3KCHepUMEHTOB. IloCTaHOBKa SKCHEPUMEHTOB C
pacTeHusIMA. BbIOOp TeMBbI, COCTaBIEHUE TUIIOTE3bI, LIEJIM W 3aJad 3KCHEPUMEHTA MO
BBIPAILMBAHUIO PACTEHH B KOHTpoiupyeMoil cpene. KoOHTpoiu, NOBTOPHOCTH,
npoBelieHue OJKcrnepuMeHTta. [lnanupoBanue »skcnepumenta. OlleHKa pe3yJbTaToB
skcniepuMenTa. MccnenoBarenbckas pabora «@DakTopbl, BIMSIONIME Ha MPOPACTAHUE
ceMstH (POCT TTPOPOCTKOB)».

OcBO€HME TEXHOJIOTHH KPYTIIOTOJJUYHOTO BhIPALIMBAHUS CaJaTOB U MUKPO3EJIECHU



B KOHTPOJIMPYEMBIX HCKYCCTBEHHBIX YCHOBHUSX. COOp YCTaHOBKH ISl BbIpAIlMBaHUS
pacTEeHHI1 B KOHTPOJIUPYEMBIX YCIIOBHSIX.
3. Ponv xumuueckux ziemenmos ¢ numanuu pacmenuii (20 uacos)

Boma. PactBop. BriTskka. AHMOHBI, KaTHOHBI, 3JEKTPONPOBOAHOCT M pH
pactBopa. Poib XUMHYECKHMX DJIEMEHTOB B mnuTaHuu pacteHuid. [lomyuenue
NUTATENbHBIX BellecTB pacTeHusMu. llpakrthueckas pabota «CxeMbl NUTATEIbHBIX
pactBopoB. Pacuer 1103 y100peHuit 11 MUTaTENbHBIX PACTBOPOBY.

YaoOpeHusi: OpraHuyeckre, MUHEpalbHbIe, MHKPOOMOJIOrHueckre. THuIsbl
nuTaHus pacteHuil. Bo3gymiHoe W MHHepandbHOE (KOpHEBOE) MHUTaHUE PACTEHUH.
TpaHcnopT NUTATENbHBIX BEIIECTB PACTEHUI: BOCXOISAIIMA M HUCXOASUIUN TOK.
Baxneiiine kanuiinbie, GocpopHbIe U a30THBIC yA00peHHs, ux cBoicTBa. [IpocThie u
cnoxueie ynobpenus. [Ipaktuueckas pabota «llpaBuiia cMmemmvBaHus yIOOPEHUID)
[Tpaktuueckas pabota «Ilutanue pacTeHUN: TEXHOJIOTHS MTPUTOTOBICHUS MUTATEIHHBIX
PacTBOPOB ISl Pa3HBIX KYJIbTYP».

PocT u pa3BuTHEe pacTeHMil: Tambl OHTOreHE3a, (PAKTOPHI, BIMSIOMIME HA POCT
pacTeHuil: CBET, IyCTOTa MOCaa0K, nuTaHue, cyocrpar. [Ipakruueckas padbora
«MOHUTOPUHT MUHEPAIIBHOTO NTUTAHUS PACTEHUI.

OcoOEHHOCTH NHUTAaHHWS PACTEHUM a30TOM. A30T M €ro 3HAYEHUE B IKU3HH
pactennil. ®opMBI a30Ta U UX IIPEBPALLICHNE B TIOYBE.

Ucrounukn  ¢ochopa g  pacteHus. 3HaueHue  (Qpocdopcoaepranmux
COeIMHEHH B KJeTke. Pollb Makpodpruyeckux coequHeHud ¢ocdopa B
HSHEPreTUYECKOM OOMEHE.

Brnusnue kanmuga Ha (¢u3MUECKHEe CBOWCTBA MPOTOIIa3Mbl, Ha (HEPMEHTHI
yTIE€BOAOPOIHOrO 0OMeHa, CUHTE3 OesIKoB U Ap. Poiib Kanus B moaaep:kaHui HOHHOTO
OaslaHca B TKaHsX, B MPOIECCAX CAMOPETYIISIUU.

PerynaropHas u cTpykTypooOpaszoBarenbHas poJib KalblUg. YdYacTHEe B
00pa30BaHUM KJIETOYHOW CTEHKH, MOAJACPKAHUU CTPYKTYPbl MEMOpaH U PErymsius Ux
IPOHNULIAEMOCTH.

3HaueHWe MarHus B MeTaboim3Me pacTeHuid. Maramii B coctaBe XJopoduiuia,
CXOJCTBO XJIOpOMITIa U FeMOTIOOMHA KaK CBUAETEIHCTBO €IUHCTBA OPraHUYECKOTO
Mupa.

Cepa u ero OCHOBHBIE COEAMHEHMS, MX POJIb B CTPYKTYpHOH OpraHu3aluu
KJIETKH, Y4aCTUE B OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMSIX.

Muxkposnementsl. [IpencraBieHus O pojid MHUKPOARJIEMEHTOB B MeETa0OIU3MeE
pacteHuil. OCOOEHHOCTH TMOCTYIUIEHUSI MHKPOXJIEMEHTOB B pacTteHus. CHHEprusM u
AHTAaroOHU3M 3JIEMEHTOB ITUTAHUS PACTEHUM.

PacturenbHass quarHocTMKa M METONbI MACHTHU(PUKALMM HEIO0CTaTKa/M30bITKa
aneMmeHTOB nutanus. [IpakTudeckas padota «PacTuTenbHast IMarHOCTHKAY.

UccnenoBatenbckass pabota «OIleHKa COCTOSHUS KOMHATHBIX —PAacTCHH,
pacTeHU Ha LIKOJIBHOM TEPPUTOPUH, YCTAHOBKA NMPUYUH IATOJOTMYECKUX COCTOSTHUU
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HaJIMYUN)».
Uccnenosarensckass padota «OueHka BIMSHHUS pPa3jIMYHBIX JJIEMEHTOB Ha
COCTOSIHUE PAaCTEHUH (COCTaBJIEHUE PA3IUYHbBIX OJKOPMOK)».

4. Pezynamopwvt pocma pacmenuil. 3awguma pacmenuii (4 uaca)

[Tonsitue o perynsatopax pocra pacteHuil. CTUMYISATOPHI pocTa — (PUTOTOPMOHBI
(aykcuHbl, THOOEpEIUIMHBI, UUTOKMHUHBI). WMHrubutopel pocra pacteHui: 1.
npupoiHbie (a0CIu30Basi KUCIOTa U HEKOTOphIe (PeHOIbHBIE BellecTBa (MKyMapoBas,
KOpPUYHAsl, CaJuUUIOBasi K-Thl), 2. CHHTETHUYECKHE (MOpPQAKTHHBI, pPETAPAAHTHI,
nedoNMaHThl, JECUKaHThI, repOuuabl). OUTOMOHUTOPUHI U OLEHKA COCTOSHUS
pactenuii.  CoBpeMmeHHbIe  cnocoObl ~ MoHuTOpuHra. Ilpakrtuueckas  pabora
«DUTOMOHUTOPUHT M OLEHKAa CcocTossHMs pacTeHuid. CoBpeMEeHHBbIE CIOCOObI
MOHUTOPHUHTa.

Uccnenosarenbckas pabora «BnusiHue retepoaykcuHa Ha npopactanue (pocT Ha
pa3HBIX CTA/IUAX, B PA3HBIX YCIOBUIX) PA3IMYHBIX PACTCHUID.

3amura pacTeHUM OT BpeAuTeliel: OCHOBbI OMomerona. IIpaktuyeckas pabota
«/HCeKTapuu: IpaBWIa U YCIOBHS Pa3BEACHUS MOJE3HBIX HACEKOMBIX).

5. Boonaa, necuanas u nNOY6EHHAA KYAbmypbl, UX HPUMEHEHUE &
svipawiueanuu pacmenui. Quzuonozusn pacmenuii (8 uacos)

Boanasi, mecuaHas W MOYBEHHAas KyJbTYpbl, UX NPUMEHEHHE B BBIpAUIMBAHUU
pactenuii. [IpoBenenuie Boabl B KOpHE U cTebne pacteHui. [Ipaktuueckas padbora
«KopHeBoe naBieHue».

BoaHblii pexuM pacTeHHil: CTpoeHue YCTbHIL: (AKTOPhl, BIUAIOIIME HAa HX
pPacKpbhITHE U 3aKpbITUE. 3HAYEHUE MEXAaHM3Ma pEryJAlUM HWCIApEHUs BJaru
pactenueM. Ilpaktuyeckas pabora «lIpuroToBiieHne mnpenapara YCTbULl METOJAOM
CIETIKA.

HccnenoBarensckue padoThl: «BiusHuEe ycinoBuil coiepxaHUs pacTeHUN Ha
KOJIMYECTBO YCTBUI.

@DOTOCUHTE3 — YHHKAJIBHBIM MpOIECC pacTeHuil. TeMHOBas W cBeToBas (hasbl
¢orocuHTe3a. 3HaueHUEe POTOCHHTE3A Ul KUBBIX OpraHu3MoB. [IpakTuueckas padora
«DyHKIMOHANbHAA  JMATHOCTHMKA PAaCTEHHA 1O AKTUBHOCTH  XJIOPOIUIACTOB)
UccnenoBarenbckass pabora «Ompenenenne xmopobumia A wu b, orenka
(OTOCMHTETUYECKOM aKTUBHOCTHU PACTEHUI U (PAKTOPOB, BIUSIIOUINX Ha HEEY.

@akTOphl POCTAa PACTEHUM: BO3AYX M a’panus. [logzemMHoe AbpIXaHWE pPACTEHUM:
COCTaB TIOYBEHHOI'O  BO3AyXa, Tra3oo0meH. ['‘a3oo0MeH 1ipu OECOYBEHHOM
BbIpamuBanuu. IIpaktudeckas padora «Aspaums, CO2 u O2. JlpixaHue pacTeHU».
[Ipaktuyeckass pabora «JlpIxaHWe pacTeHUN: OLIEHKAa WHTEHCUBHOCTH JbIXaHUS
pAaCTEHUH U IIOJA0BY.

HccnenoBarensckue padoThl: «BausHue cmnoco0a BblpanmuBaHus (cocTaBa
[IUTATEIBHONW CMECH, CXEMBbI BHECEHMS) HA POCT M PA3BUTHS PA3IIMYHBIX PACTEHUIN.



6. Kyavmypuwvie pacmenus. Cospemennvie acnekmul cenekyuu (20 yacoes)

Kak demoBek cranm ucnosib3oBaTth pacteHuA? CBsA3b pa3sBUTHS LMBWIM3ALHAU
YyeJI0BEKa M OJIOMalllHUBaHUsA pacteHui. JJomectukauums. Juckyceus «Jlomectukamus,
BCE JIM PACTEHUs] M HKUBOTHBIC, KOTOpbIE JKUBYT pAJIOM C YEJIOBEKOM UM
0JIOMalTHUBAIOTCS? MOXKHO JIM CYUTATh TapakaHa OJJOMAIIHEHHBIM dKUBOTHBIM ?»

HacnencTBeHHOCTh M1 MNBMEHYMBOCTh — OCHOBHBIE CBOMCTBA JKUBBIX OPTaHU3MOB.
N3menunBocth. Bunbl msmenHunBocth. [lpaktuyeckas pabora «MoaudukanuoHHas
U3MEHYUBOCTD (JIUCThSI, UTOJKH C OJJHOTO JIEPEBA)».

['en — MaTepualbHBII HOCUTENb HACIEACTBEHHOCTH W  HW3MEHYHMBOCTH.
HyxnenHoBeie kucioThl. JIokanu3auus r€HETHYECKOro Marepuana B KieTke. JleneHue
kietok. Permmukammst  JIHK.  OcHoBHas  nmorma  MOJIGKYJSIpHOM — OHMOJIOTHH.
Tpanckpunmus. Tpancisiuus. Mytanuu. [Ipaktnyeckas padota «I'eH — HHCTpYKLHS 11O
cOopke KJIeTKHU (Ha Oucepe win KOHCTpYKTOpe)». [IpakTudeckast padorta «MyTtarusi Ha
OytepOpose (mo00i 0O0BEKT U3 MpeAblAylleld padoThl, I/ie U3MEHEHUE WHCTPYKIUU
OpUBEAET K U3BMEHEHHUIO BHEITHETO BUIa 00BEKTA)).

OddexT OyTHUIOUHOTO TOPJBINIKA U TEHETHYEeCKoe pasHooOpasue. UTO Takoe
reH0aHk? 3ayeM COXpaHITh F€HETHYECKHE pecypchbl pacTeHuit? OCHOBHBIE CIIOCOObI
COXpaHEHHS TEHETUYECKUX PECYpPCOB pacTEeHHUM (ex situ U in situ).

3nauenue padbor H.M. BaBwioBa. 3akoH TOMOJIOTMYECKUX pANOB. LIeHTpsI
IIPOUCXOXKJIEHUs KyJIbTypHbIX pactenud H.M. BaswmimoBa um IIL.M. JKykosckoro.
[Ipaktuueckas padora no rpynnam «OTKy1a Ha HAIUX CTOJIAX (PPYKThI/OBOLIM/3IIAKI.

OcHoBHBIe MeTonbl cenekuuu. ['mbpuamzanms. Popmsl oTO0pa. OCHOBHBIE
HaIpaBJIeHUs] CEJIEKINU: YIYUYIlIeHHEe YpOXKAWHOCTH, YCTOMYMBOCTH K OMOTUYECKUM U
abuornuyeckum (akrtopam. [Ipakruueckas padbora «BripammBaem ropox. Kak nposectu
CKpEILLUBAHUE Y TOPOXA.

Ecte mm xu3Hb B mpoOupke? buoTrexHOIOTHs KyJbTYPHBIX PACTCHHIA.
UccnenoBarenbckass pabora «BelpammBanue pacteHuii B npoOupke» (MOXKHO
BOCIIOJIB30BAaThCSl PE3yJIbTaTaMHU MPEABIAYIIUX 3KCIEPUMEHTOB IO COCTABJICHHIO
[UTATEIbHBIX PACTBOPOB JJISI PACTEHUH ).

Kak  dyemoBek  moxker  momudunmpoBaTh  pacteHusi?  ['eHeTmueckoe
penaktupoBanue. COBpEMEHHbIE  TOAXOAbl W JIOCTMIXKEHHS  TE€HETUYECKOTO
penaktupoBaHusi  pactenumil. [lpaktuueckas  pabora  «I'@HOMHBIE  HOMXHUIIBI
(MmonenupoBanue padbotsl cuctembl CRISP-Cas).

7. Pacmumenvhasn npooykyus. (8 uacos)
Hanzemuble 1 noazeMHble opranbl pacteHuid. [lo0er n BUIOM3MEHEHHBIA MOOET
pacteHuil. CriocoObl pa3MHOXKEHHS PAaCTEHUM.
[lonsiTue o0 KadecTBE NPOAYKTOB muTaHusA. [IpoOieMbl KOHKypeHUUHU
OTEUECTBEHHBIX MPOIYKTOB MUTAHUS C UMIIOPTHBIMU. JIOTHCTHKA TOCTABKU M CPENCTBA



coxpaHeHusi MpoaykToB nutaHus. [Ipaktuueckas pabora «llpemenbHO MOmMycTUMBIE
kounentparuu (I1IJIK) u Meroasl KOHTpoJisi 6€30MaCHOCTH PACTUTENIHHBIX MPOIYKTOB
TTUTAHUS.

Mukpo3eneHb: moJie3HOCTh U TexHonorus. VMccnenoBarensckas padora «OneHka
KauyecTBa BbIPAIIEHHONW MUKpPO3€eJeHn» (JIMOO CBOS, TMO0 U3 Mara3uHa).

XUMHUYECKHM aHau3 MPOTYKIHUH. OcHOBBI CHEKTPOPOTOMETPHH.
[Totenmmmometpus. Xpomatorpadus. [Ipaktuueckas padbota «MeToabl OIEHKH KayecTBa
PACTUTENBHONW MPOIYKIUU: XPAHEHHE M COXPAHHOCTh MHUTATENbHBIX BemecTB» (10
JTOCTYITHOMY O00OpPY/IOBAaHHMIO).

HccnenoBarensckas pabora «Ompenenenne ButamuHa C MeToqoM 0OpaTHOTO
TUTPOBAHMS B TUIOJIaX HA PA3HOM CPOKE (CTI0C00€) XpaHCHHS.

Moayas «buorexnosorus» 7-8 kiaccnl (68 yacos)
1. Buomexnonozus (4 uaca)

[Tonsitue OuoOTEXHOMOTMU. 3aueM 4YENOBEKY OHOTEXHOJOTMH, B UYEM HUX
OPEUMYILECTBO  MEepel  XMMHMYECKUM  CUHTe30M.  OCHOBHbIE  OMOOOBEKTHI
OMOTEXHOJIOTUU: TPOMBILIUICHHbIE MHUKPOOPTraHU3Mbl, KJIETKM W TKAHU PACTCHHI,
KUBOTHBIX M 4YelloBeKa, OuokaranuzaTopbl. llpaktuueckas pabora «lIpumepst
IPUMEHEHUST OMOJIOTUYECKUX 0OBEKTOB B TBOCH JKU3HU.

Ceipbe 11 OMOCHHTE3a U OILIEHKA €ro OMOJIOTMYeCKOW LEeHHOCTH. OCHOBHBIE
UCTOYHUKHM yriepoa, a3ora, ¢ocdopa, MHKporneMeHTOB. lMccnenoBaHHME HOBBIX
UCTOYHHMKOB ChIPbs (BKJIFOUAsi BOIIPOCHI €r0 MPEIBAPUTEIbHON 00paboTKH), pazpaboTka
HOBBIX NUTATEJBHBIX CPEJl, B TOM YHCJIE BKIIIOYAIOLUIUX OWOCTHUMYJSTOPBI U JApYyrue
AJIEMEHTHI YIIPABJIECHUS U ONTUMU3ALUU IPOLECCOB OMOCHHTE3a. MeTO bl ONTUMH3AINH
UTATEJIbHBIX CPEN.

2. Mukpoouonozusa (12 uacos)

[lonoxeHne MNpPOKApUOTOB B CHUCTEME oOpraHudeckoro wmupa. CrpoeHue
OakTepuanbHOl KieTku. Knaccudukamus O0akrepuid. Mopgonorus Oakrepuid. IIpocteie
U CJOXHbIE METOJAbl OKpamuBaHusg Oaktepuil. dusmonoruss OakTepuil: NUTaHUE,
JbIXaHUE, POCT U Pa3MHOKEHHUE. 3HAKOMCTBO C IOMEHOM ApXeH (3KCTPEeMOPUIBHOCTb,
ocoOeHHOCTH cTpoeHus kieTku). JlaboparopHas pabora « PUKCUPOBAHHBIE TTpeNapaThl
Oaktepuil. Omnpenenenre @QOpPMbI  MPEIOKEHHBIX KYJIbTYp MHUKPOOPraHU3MOB,
UCTOJb3ysl NPOCTOW MeTon okpacku» JlaboparopHas pabora «OmnpeneneHue Tuma
KJIETOYHON CTEHKH METOJIOM OKpallinBaHus 1o ['paMy» (Ipu HalM4uuU peaKTUBOB).

MosnouHokucinoe u crnupToBoe OpokeHue. PotorpodHble M XeMOTpOdHBIE
Oaktepuu. Kunermyeckoe  omMcaHue  Ipolecca  pocTa  MHUKPOOPTaHU3MOB.
OKCIOHEHIMalbHast ~ Mojelnb  pocTa. KuHetmka rubenu  MHKPOOPTaHM3MOB.
JlaGoparopHas pabota «IIpuroroBnenue NpuXKU3HEHHBIX MIPEMAPATOB MOJIOYHOKUCIBIX
OaKTEpHID».



[TaTorennsie 6akTepun. UymHas majioyka u 4epHas CMEpTh, OOTYJIU3M, CTOJIOHSK,
Tybepkye3. Ucropust 60pbObI ¢ 6akTepuanbubiMu nHbekusamu. JlabopatopHas pabota
«IToceB cmbiBa ¢ pyk Ha yamku [lerpu». Jlaboparopnas pabora «Briaenenue anctoi
KyJIbTypel Oaktepuil. Meton pasBefeHWil. MeToj  HCTOMIAIONIETO  IITPUXAy.
JlabopatopHast pabora «Mopdonorudeckass XapaKTepUCTHUKA BBIICICHHON YUCTOM
KYJbTYpPbI: XapaKTePUCTUKA KOJIOHUU, PopMa OaKTEpUi, TUI KIIETOYHON CTEHKI.

Boiina 6eckoHEYHOCTH: aHTUOMOTUKU MPOTUB OakTepuil. MexaHu3Mbl JEeHCTBUN
aHTUOMOTUKOB. MexKileTouHass KOMMYHHKanus Oaktepuil. UYyBCTBO KBOpyMma.
JlabopaTtopHasi pabotra «CpaBHEHHE pPOCTa MHUKPOOPIaHM3MOB Ha dYallke 0e3 U ¢
noOapnieHus aHTUOMOTHUKOBY VccnenoBarensckas pabora «lloMck MHUKpOOpPraHU3MOB
o0JagaroMX aHTarOHUCTUYECKOW aKTUBHOCTBIOY.

[Ipumenenue Oaktepuii yenoBekoMm. KuHeTmueckoe omnucaHue OHOCHHTE3a
IPOJYKTOB MHUKPOOPraHM3Mamu. bakTepuu, KOTOpblE MOTYT pasjaraTh ILJIACTHK.
HccnenoBarenbckas padota «BblneneHne MOJOYHOKHUCIBIX OaKTEpH, HMCCIICTOBAaHHE
UX aKTUBHOCTH.

Mukpoopranu3sMbl B arpoOMOTEXHOJOTUU. VICKyCCTBEHHBIE  acCOIMALUU
pacTeHuii ¢ MuUKpoopranm3dmMamu. VcciemnoBarensckas pabota «Beinenenne Oaktepuid
IIOJIE3HBIX I PACTCHUI.

3. Jykapuomuueckue opzanusmvl 6 Ouomexmonouu (njaecHesvie 2puodwl,
oposicrcu, 8ooopocau) (12 uacos)

[InecHeBbIe TPUOBI MPOTYIIEHTH OMOJOTMYECKH aKTUBHBIX BEIIIECTB.

OOmast xapakTepUCTHKa APOAOKEH caxapoMuileToB. Mcropusi MCIOIb30BaHUS
TIPOXOKEH B TPAIUIIMOHHON OMOTEXHOJIOTHH. TEeXHOIOTUU BUHOJIEIHS U XJIeO0eueHus,
CHeIMaTN3UPOBAaHHBIE PAChl JIpoxoKked. MeTtabonu3M mposkxkei. Peakiusi ciupToBOTO
opoxenus. JlabopatopHas paborta «lloacuer kieTok mpoxxked B kamepe [opsieBay.
JlaboparopHasi pabora «OOHapyeHHE MPOAYKTOB CIIHUPTOBOrO OPOKEHUS: 3THIOBOTO
CrupTa M yriaekucioro rasa». l[lolydeHue BTOPUYHBIX META0OJIUTOB B APOXKIKAX.
Jpoxoku Kak nmpoayreHThl Onotorius. [TomydyeHue 1eaeBbix OCIKOB B IPOXKIKAX.

OcoOEHHOCTH BEreTaTUBHOTO U TOJIOBOIO PA3MHOXKEHUS Y JAPOXKKEH, 3HAUCHUE
M3YUYEHUs] MUTO3a W LMUTOKWHE3a JUIsl ONTUMU3AIUU TPOILIECCOB KYJbTUBUPOBAHUS
JIPOOKEBBIX IITAMMOB, TOHUMAHUS TIPUYUH MMAaTOTEHHOCTH JIPOXOKEH U rprOOB, MOUCKA
MUIIEHEH (QYHTHIMAOB M pa3paOOTKM  HOBBIX JIGKAPCTBEHHBIX  IPENaparTos.
Jlabopatopnass pabora «HaOmromeHue  pa3MHOXKEHUS — JAPOMOKEBBIX  KIETOK).
[Ipaktuueckas pabora «llomydenue TBopora u kKedupa Ha OCHOBE MOJOUYHOKUCIBIX
Oaxrtepuit». IlpakTudeckas padota «OCHOBHBIE BHJBI KBaca W MX XapaKTEPUCTUKA
«/Ipo’k’KH W MOJOYHOKHUCIBIE OAaKTEPHH, MPUMEHSEMBbIC IJII MPOU3BOJICTBA KBAcay.
[Ipaktuueckas pabora «CpaBHUTENBbHBIA aHAIM3 PA3BUTHS JIPOXIKEH B adpOOHBIX U
aHadPOOHBIX  ycioBUsAX». [IpakTmdeckass pabora «MeTOAbl OIICHKH CBOWCTB



XJIeOOTMEKapHBIX JIpoxoked. OCOOEHHOCTH TPUMEHEHHS! MPECCOBAHHBIX, CYIICHBIX W
MHCTAaHTHBIX Jpoxokei». MccrnenoBarenbckas pabora «BnusHue QU3NKO-XUMUYECKUX
(akTOpOB Ha KauyeCTBO OMOTEXHOJOTHYECKON MpOAyKIHMH (KBac, kehup, Chp, Xiaed u
Tp.)».

Bonopocnu — mepcneKTUBHBIM OOBEKT JUIS TIPOM3BOJICTBA O€lka M YIJICBOJIOB.
buoTexHoIornyeckue MeTOJIbl OUMCTKH TBEPABIX, KHJIKHUX OTXOJIOB U Ta3000pa3HbIX
0TX0/10B Tpou3BOACTB. CTouHble BOAbI. CXeMbl OYHCTKU. BHOGUIBTPHI, a’pOTEHKH,
METAaHTEHKH, OKCUTCHKH. AKTHUBHBIA WJI M BXOJSIIME B HETO MHUKPOOPTaHU3MBI.
Hcnonb3oBanue BogOpociel B OUUCTKE CTOYHBIX BOJI. MccnenoBaTenbckas paboTa
«Bnusaue ¢pusuko-xumuueckux paktopos Ha pocT Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennasn ungopmavyus (8 uacos)

HacnencTBeHHOCTh M1 MNBMEHYMBOCTh — OCHOBHBIE CBOMCTBA JKUBBIX OPTaHU3MOB.
N3menunBocth. Bunpbl msmenHunBocth. [lpaktuueckas pabora «MoaudukanuoHHas
U3MEHYUBOCTD (JIUCThSI, UTOJKH C OJHOTO JIEPEBA)».

['en — MaTepualbHBII HOCUTENb HACIEACTBEHHOCTH W  HW3MEHYHMBOCTH.
HyxnenHoBeie kucioThl. JIokanu3auus r€HETHYECKOTr0 Marepuana B KieTke. JleneHue
kietok. Permmukammst  JIHK.  OcHoBHas  nmorma  MOJIGKYJSIpHOM — OHMOJIOTHH.
Tpanckpunmus. Tpancisiuus. Mytanuu. [Ipaktnyeckas padota «I'eH — HHCTpYKLHS 11O
cOopke KIIeTKH (Ha Oucepe win KOHCTpYKTOpe)». [IpakTudeckast padorta «MyTarusi Ha
OytepOpose (mo00i 0O0BEKT U3 MpeAblAylleld padoThl, I/ie U3MEHEHUE WHCTPYKIUU
NpUBEAET K U3BMEHEHUIO BHEITHETO BU/Ia 0OBEKTA)».

5. Bupyconocus. (6 uacos)

[TonoxeHue BUPYCOB B CUCTEME OPraHuuecKoro Mupa. CTpyKTypa U XUMUYECKUN
cocraB BupycoB. Kiaccuduxanus BupycoB. Penpoaykuusi Bupycos. [Ipocmotp
JOKYMEHTAJIBHOTO riibMa O BUpycax.

Bupycsl - Bo30ynurenu nnpekimoHHbix 0one3neil. OnkoBupychol. bakrepuodaru:
CTpOCHHE, CBOMCTBa, mnpumeHeHue. lIpaktuueckas pabora. «MeTon pa3BeaCHUIN
[Ipaktuueckas pabora. « TutpoBanue 0akTeprnodaropy.

buonorudeckue MeToibl 00pbOBI C BUPYCAMH.

6. I'ennas unsicenepus u ouomexuoo2uu. (8 uacoes)

OcHoBbl reHHOM uHxeHepuu. Bekropa. Crneuunduueckue GpepMeHTh OAKTEpUU.
[IpakTtuueckass pabora «DHIOHYKJIEa3bl pecTpuKuuu (paboTa € HYKICOTHUAHBIMU
MOCJIEIOBATENBHOCTAMU Ha Oymare)».

buoTtexHonoruu npoaykuuu O0eIKoB B OaKTepUalbHBIX KyJIbTypax. JlocTuxkeHus
TeHHOM WHXKEHEPUU U OMOTEXHOJIOTUH.

CRISPR/Cas — cucrema ajanTUBHOTO HWMMYyHHUTETa OakTepuil U apxeil.



[Ipaktuueckas pabora «I'ennsie HOxHHIIBI - CRISPR/Cas (MogenupoBanue Ha Oymare)»

I'MO. Metoas! nonyuenuss [ MO. Urpa-nuckyccusi « Beiurpaii rpanT Ha co3qaHue
I'MO».

7. Buomexnonozuu 6 rxcueommnosoocmee (8 uacoes)

JlomecTukanusi OCHOBHBIE JJOMAIITHUE dKUBOTHBIC; COBPEMEHHBIE SKCIIEPUMEHTAX
10 JIOMECTUKAIIMHU KUBOTHBIX (JIMCHIIA, HOPKA M JIp. — SKCIIEPUMEHTHI HAYYHOMN IITKOJIbI
akagemuka bensea). Jluckyccus «JlomecTtukaius, BC€ JM PAacTEHHUS U KUBOTHBIE,
KOTOPBIE JKUBYT PSAJOM C YEJIOBEKOM UM OAOMAIIHUBaIOTCA? MOXHO JIM CUWUTATh
TapakaHa OJIOMAIIHEHHBIM >KUBOTHBIM 7.

CoBpeMeHHbIE METOJIbl B JKMBOTHOBOJICTBE: TPAHCIUIAHTAIUs HSMOPHOHOB,
XUMEpHbIE  KUBOTHbIE, KJIOHHMpoBaHue. Ilpaktuueckas pabora  «Mertoauka
KJIOHUPOBaHUsI (MOJIeIUPOBaHKE Ha Oymare).

OcHOBHbIE 00JIE3HU >KMBOTHBIX U POJb TATOT€HHBIX MHUKPOOPTaHU3MOB H
Mapa3uToOB B Pa3BUTHUM 3a00JICBAHUM JOMAIITHUX )KUBOTHBIX U OCHOBHBIX Mepax 00phObI
C HUMHU; POJIb TOJIE3HBIX MUKPOCUMOMOHTOB B OpraHU3Me JKMBOTHBIX. [losiokuTenpHOe
1 1000YHOEe (OTPHUIIATENIBHOE) BO3JCHCTBUM AHTHOMOTHMKOB Ha OpPraHU3M B XOJI€
JICUCHUs JKUBOTHBIX; WEJIM M 3aJ[aud BETEPUHAPUU. DHOTEXHOJOTHS KOPMOBBIX
npenapatoB. I[Ipaktuueckas pabora «CocTaBlieHHE palliOHAa IUTaHUS JKUBOTHOTO,
pacyeT pacxoJloB Ha cojaepkanume». McciemoBatenbckas pabora «OneHka KadecTBa
MOJIOYHOM ITPOAYKLINY.

8. Buomexnonozuu ¢ pacmenuesoocmee (10 uacos)

OcHoBHble MeTOAbl cenekuuu. ['mbpunuzanus. Popmel oTd60pa. OCHOBHBIE
HaNpaBJIECHUS CEJEKIUHU: YIy4IleHUEe YpPOXKaiHOCTH, YCTOMYMBOCTU K OMOTUYECKUM H
abnotnyeckum (aktopam. [Ipaktudeckas pabora «BeipamuBaem ropox. Kak mposectu
CKpELIMBAaHUE y TOPOXay.

OCHOBHBIE MOJXOJbl CEJIEKUUU U OHOTEXHOJIOTMH KYJIbTYPHBIX PAaCTEHHI,
['ubpunuzanus, oTAaJeHHas TUOpUIM3AIM, HWCKYCCTBEHHBIM OTOOp, TeTepO3uC,
TpaHchopMalysi, MyTareHe3, TeHeTHUecKoe pefakTtupoBaHue). Mcropus cenekuuu B
Poccuu 1 Mupe, ucTopust pasBUTHS BaXKHEUIIIUX COPTOB KYJIbTYPHBIX PACTEHUN.

Kak yenoBex MoxxeT MmoauduipoBath pacteHusa? I'eHHas HHKeHepusl pacTEHUM:
UTto Takoe reHeTHYecKas WHKEHEpHs pacTeHuid. TpaHCreHHble pacTeHHs. MeTo.bl
nonyyerus.  OOpa3zoBaHue  omyxojied y  pacTeHuil.  ArpoOakrepuanbHas
tpanchopmanusi:  Ti-mmasmuasl.  Tensr  T-JIHK.  MonekynspHo-renernyeckue
MexaHu3Mbl TpaHcopmanuu. ['enernueckoe pegaktupoBanue. CoBpeMEHHbIE MOIXOAbI
U JIOCTH)KEHHUSI TEeHETUYECKOro pelakTupoBaHus pacteHuil. [Ipaktudeckas pabota
«I"enomHBIC HOXHUIBI (MOAenupoBaHue padboTel cucteMbl CRISP-Cas).

Ectp nmu xu3Hb B npoOupke? bBHOTEXHOJOrus KyJIbTYPHBIX pacTEHUH.



UccnenoBarenbckass pabora «BeipammBanue pacteHuii B mpoOupke  (MOXKHO
BOCIIOJIB30BAThCS  PE3YJbTATAMU MPEABIAYIINX 3KCIEPUMEHTOB [0 COCTABJICHUIO
MUTATEJIbHBIX PACTBOPOB /JI1 PACTCHHI )».

Moayab «MoJsiekyjasipable 0CHOBBI (u3nonorun u ¢papmakoorum» 9 kiacce
(68 yacoB)

1. @u3uonozuueckas xumusa. (20 uacos)

Beenenne. buorennnie anementsi: opranorensl: O, C, N, H. AktuBHbie $hopmbl
KHCJIOPOJIa, X MOJIYyYEHHE, HEUTpaIn3alusl.

MakpoasieMeHTBI: TIPOIIEHT COJIEPKaHUsI B OpPTaHW3ME, BBIMOJIHsEMas (DYyHKIIHS,
conmepkanre B TpoaykTax nutaHus. Ca2+ - CBsA3BIBArONIUE OCJIKH, JICTIOHUPOBAHHE
KaJIbIIUS, PETYJIALMS YPOBHS KajJblUsl B OpraHu3Me: TOPMOHBI Touek. Mg — cTpoeHue
xjopoduia, €ro akTUBALMS COJTHEUHOU SHEPrUeH.

MUKpPO3JIEMEHTBI: B KaKUX MOJEKYJIaX COJIEPKATCs, BBITIOTHSEMAasT (PyHKIIMS,
COZIEp’KaHME B MPOJAYKTaX NMUTaHus. [locnencTBus nepeno3upoBKM MUKPOIJIEMEHTAMU.
Fe — ycBaumBaemble THUIIBI COEAUHEHHMM »Keje3a. | eMONpOTEerHbl, TEMOILMAHUH,
uutoxpoMbl. Cu — yCBOEHME M TpaHCIOpPT Meau. benku, comaepxanme Melb.
[TaTonoruueckue cuapombsl Menke u BuibcoHa, cBsi3aHHbBIE C META0OIM3MOM ME[TH.

Tokcuunble 3memeHThl llepuonnueckoil cucteMbl sl opraHu3ma. BrusiHue
HEJIOCTaTKa MAaKpO U MUKPORJIEMEHTOB Ha )KUBbIE OPTaHU3MBI.

UccnenoBarenbckass  pabora  «KomuyecTBeHHas ~ OICHKAa  COJEPKaHUS
MHUKPO3JIEMEHTOB WJIM BUTAMUHOB B MHUILEBBIX MPOTYKTaX»

XKupsl. 3abo1eBaHus YEIOBEKA, CBA3aHHBIC C HAPYIICHUSIMHU KHPOBOTO OOMEHA.
JucnunuaeMun.

VYrneBoasl. 3ab0jeBaHUs YEIOBEKA, CBSI3aHHBIE C HAPYIICHUSMHU YTIEBOJIHOTO
oOMena. CaxapHbIii TuadeT.

benku. Crpoenune. 3abojeBaHUsi 4YEJIOBEKa, CBS3aHHBIE C HAPYUICHUAMHU
oenkoBoro oOMmeHa. ®ynkuuu OenkoB. Depmentsl. Mexanusm geiictBus. Kitacchbr
dbepmentatuBHbiXx peakuuii. Kodepmentsl. Ilpaktuueckoe 3ansatue «KauecTBeHHbIE
peakuuMyM Ha OpraHuYecKue MoJIeKynbl». IIpakTuueckoe 3aHsiTue «JleHaTypanus
oenkoBy» [IpakTuueckoe 3ansaTue «M3yueHrne akTHBHOCTH aMIJIa3bD».

ButaMunbl xupopacTBOprMbIe, BoJgopacTBopuMble. [IpeBpailieHrie BUTAaMUHOB B
aKTUBHBIC (HOPMBI KOPEPMEHTOB. ABUTAMUHO3HI.

OCHOBHBIE THUIIBI META0OJMYECKUX peaklUHil. brosHepreTuyeckrne MNpoLEecChI.
['muxonu3. [{ukn Kpebca. llens nepenoca anexkTpoHoB. OKUCIEHUE XKUPHBIX KHUCIOT.
Karabanuzm amuHOKUCHOT. ['mokoHeoreHe3. CHHTE3 YrieBOAOB, OEIKOB, KHUPOB.
Merabonutudeckue 3aboneBanus. I[Ipaktuueckoe 3anstue «PermieHue 3agad  Ha
HYHEPreTUYECKU OOMEHY.

Krnerka. [louarue memOpanbl. @yHkunn MemMOpaH. Buapl TpaHcropTa B KIETKY.



MeMmOpanHbie  opraHoujibl. 3a0oJieBaHUS CBSI3aHHBIE C HApPYIICHHEM palOOoThl
MEMOpaHHBIX OpraHeii, OOJE3HU HAKOIUICHUS. THIbI KOHTAKTOB MEXKIY KICTKAMHU.
3HaueHUE MEXKKJIETOYHOW KOMMYHHUKAIIMU I 30pOBbsi opranm3Mma. [Ipaktuyeckoe
3aHsTUE «/lnanu3 (kietouka Tpayoe)».

SAnpo. VYpoBHM  YIMaKOBKM  XpOMaTHHA. XPOMOCOMHBIE  TEPPUTOPHHU.
HemeMOpaHHbie OpraHoOuIbI.

2. Monekynapuas ouonozua. (20 uacos)

OCHOBHBIE BEXH PA3BUTHS MOJIEKYJISIPHOU OMOJIOTHH.

HyxnennoBeie kucnotsl. OCHOBHBIE MPUHLMIBI cTpoeHus. [IpakTuyeckas pabora
«Breigeneane JIHK u3 Oanmana». Ilpaktnueckas pabora «Mogens JIHK-opurammy.
[Tpaktnueckas pabota «Omnpenenenue kadectBa mnpemnapatoB JHK ¢ momombio
ceKTpopoToMeTpumn» (Ipu HAIMYUU 000PYIOBAHUA).

MatpuuHble cHHTE3Bl. Perumkanus — OCHOBa KJIETOYHOIrO AesieHMs. [IpuHuumnel
peruukanuu. I[Ipaktuyeckas pabora «PernkaTuBHas MaluHa (MTrpa-I1eMOHCTPALU ).
[Ipaktuueckas padora «I[1LP (Mmogens ammmudukaius Ha Gymare).

Mytanuu. Yto Bei3biBaeT usMeHeHnus B crpoenuu [IHK. [Ipuanumns! penapanuu.

Tpauckpunius. [Ipaktuyeckas pabora «Cuina mpoMoTOpay.

['enernueckuit koxa. IIpaktudeckas pabota «PemieHne 3agady Ha TeHETHUECKUN
ko Tpancmsus. [Ipaktuueckas padora «DoaauHT OEIKOBY.

Opranusanusi reHoma BUPYcOB IIpOoTHBOBHpYCHBIE CpeACTBa, MEXAaHU3MblI HMX
JIEUCTBUSL.

Opranuzanus reHoMa  Oakrtepuii  AHTHOAKTEpHUATIbHbBIE npenaparsbl.
UccnenoBarenbckas padota «Pacnpoctpanenre aHTHOMOTUKOPE3UCTEHTHBIX
Oaktepuit» OpraHuszanusi reHOMa 3yKapuoT ['e€HOMHOE peaakTUpOBaHUE.

[IpakTnueckas pabora «PaboTa B COBpEMEHHBIX T€HETUYECKHX 0a3ax JaHHbIX.
[TpoBenenue In silico
aHaJIM3a MOCJIE0BATEIIBHOCTEN TE€HOBY.

3. @apmaxonozcus (28 uacos)

[Tonsarue o nexkapctBax. [IpuHIUIIBI MOAXO0Aa K MOWCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CKpuHUHT U ero Meroiabl. MccienoBarenbckas pabota «IKCIEPUMEHTHI MO
ONpEIEICHUI0 TOKCUYHOCTH BEIIECTB HA APTEMUIUIX).

ITytu BBenenus JIC. @apMakOKMHETHKA JIEKAPCTBEHHBIX BeleCTB. BcackiBaHue
(aOcopOrusi)  nmexapctB.  OCHOBHBIE ~ MEXaHU3Mbl  BCAachIBaHWS.  paHCHOPT
JIEKapCTBEHHBIX BemiecTB. ['eHbl u Oenku mepBoi (a3el Ouorpanchopmanuu. [lytn
BBIBEJICHUS JIEKAPCTB U3 OpraHu3Ma. DKCKpelus U dJUMUHanuUA. ['eHbl U OenKku BTOpOil
dasel Onotpancopmanuu. Gapmakogunamuka. ['maBHOe 1 T0OOYHOE, pE30POTHBHOE U
MECTHOE, MPSMOE, HETPSIMOE U peIIEKTOPHOE ICUCTBUE.

Bunel B3anmoneiictBust nekapctB. CHHEPTU3M M AHTArOHU3M MPU COBMECTHOM



JCUCTBUM JIEKAPCTBEHHBIX BELIECTB, UX PA3HOBUIHOCTH.

TpancmeMOpaHHbI cUTHANMHT. THUNBI KIETOYHBIX pelentopoB. MemOpaHHbIE:
HMOHHBIE KaHaJbl, KaTATUTUYECKUE U COMpshKeHHble ¢ (G-OelkaMu; BHYTPUKJICTOUHBIE:
IUATOIUIA3MAaTUYECKUE u SJICPHBIE. MexaHu3Mbl JIUTaHI-PeLieNTOPHOTO
B3auMoieicTBUs. CeneKTUBHOCTh (M30UpaTeNbHOCTh) JEHCTBUS, CBS3b «XUMHYECKaS
CTPYKTypa — (papMakosioruyeckasi akTUBHOCTb BEILIECTBY.

DapMaKOJIOTHUYECKON MOAYJSALMN CUHANTUYECKOW XOJIMHEPTHYECKON Nepeaayn.
MounekynapHbIi  MEXaHU3M JIeUCTBHS W (PapMakoJIOTMUecKHe CBOMCTBa M-
XOJIMHOOJIOKATOPOB, TaHTJIMO0JI0KATOPOB u Kypapemno00HbIX CpEICTB.
dapMakogoruyeckass  peryisiius ~ aKTUBHOCTH  AJPEHEPTHMYECKOr0  CHHAIICA.
ApEeHOMHUMETHKH, aApEeHOOIOKATOPHI, CUMITATONMUTHKH. [IpakTudeckas padora
«BnusHue aapeHanuHa Ha cep/iedHble COKpalleHus (MPOrpaMMHOE 00ECTIEUEHHUE)».

MonexkynsipHass (papMakojgorusi aHTHAUIEPTUYECKUX CPENCTB. [ MCTaMUHOBBIE
pEeLenTOophl: THUIIBbI, MOJEKYJsApHas opraHuzainus. CtaOunuzaTopbl MEeMOpaH TYYHBIX
KJIETOK:  MOJICKYJSIPHBIA ~ MEXaHU3M  JCHUCTBHS, OCOOCHHOCTH  KJIMHHUYECKOTO
MPUMEHEHHUS, TOUKHU TIPUIIOKEHUS JEHCTBUS HHTHOUTOPOB JIUITUIHBIX MEIUATOPOB.

MexaHu3m JIeUCTBHUS U MPUMEHECHUE MpPEenapaToB, CTUMYJIUPYIOIIUX MPOLECCHI
uMMmyHHTeTa. dapmakonornyeckass XapakKTEpUCTHKAa WHTEPJICHKUHOB: IMOJIY4YEHHE,
MEXaHU3M JeUCTBUs, mpuMeHeHue. OCHOBBI MaTOGU3HOIOTUU OCTPO(PA30BOT0 OTBETA,
Menuanus — BocHajeHus. MOJEKyJSIpHbIM ~ MEXaHU3M  IPOTUBOBOCHAJIUTEIBHOTO
JNEUCTBUSL  TVIFOKOKOPTUKOCTEPOUJIOB,  HECTEPOUJHBIX  IPOTUBOBOCHAJIUTEIBHBIX
cpencts. [Ipaktrueckas padota «['ucTomornyeckue npenaparbl UIMMYHHOUM CHCTEMBD».

[ToHsTME O HapKO3€ W HAPKO3HBIX Ipenaparax. KileTouHbli 1 HEPBHBIA HAPKO3.
@apMakoJIOTU4YeCKasi XapaKTEPUCTUKA OTACJIBbHBIX TPYNI HAPKO3HBIX CPEHCTB.
[TocnenoBaTenbHOCTh NEUCTBUS Ha LIEHTPAIbHYIO cucTemy. [IpakTuueckas padora
«l'ucronornueckue npenaparsl HEPBHOW CUCTEMBD).

dusnonornueckud coH; ¢as3pl cHa. Buael Hapymenuit cHa Ilonsarwe o
MEJIMKaMEHTO3HOM CHE W CHOTBOPHBIX IMpernaparax (TMIMHOTHKAX).

MonekyinsipHple  acnekTbl Homuuenuuu. OnuaTHelE PEUenTOpbl, WX THIIBL.
DHkedaauHbl U SHAOP(UHBI - SHIOTCHHBIE JIUTAH/IBI OMTMATHBIX PEIIEITOPOB.

AHTHTICHXOTHYECKOE JEeHCTBUE, BIUSHUC HA (YHKIHUIO DSKCTPAHPAMHIHON
CHUCTEMBbI, SMOILIMOHAIBHYIO c(epy, pBOTHBIM IEHTP, apTEepUaIbHOE NaBJICHUE, LIEHTP
TepMOperyiasiuui. MoneKyJIsIpHblE MEXaHU3MBbI JICHCTBUS HEMPOJIENTUKOB, BIUSHHUE Ha
nohaMUHOBBIC, CEpPOTOHUHOBBIE, aJIPEHO- U TUCTAMUHOBBIE PEIIENITOPHI, UX JCHUCTBUE HA
KJIETOYHbIE MeMOpaHbl, Ha JCMOHUPOBAHHWE TKAHEBBIX MOHOAMHUHOB. [loTeHIuan-
3aBUCUMbIC HATPUEBBIE KaHAJbl KaK MHIIEHU JICHCTBUS MECTHBIX aHECTETUKOB.
CnocoObl MHTHOUpPOBaHUSL MOTEHIMAI-3aBUCUMBIX HATPUEBBIX KaHAJIOB MECTHBIMU
anectetukamu. [lpaktuueckas pabora «Kapra oskcnpeccun A0()aMHUHOBBIX U
CEPOTOHMHOBBIX PpELENTOPOB B Mo3re MbImei». HcecnepoBarenbckass pabora
«IloBegenueckne TecThl Ha



peiOkax Danio rario. Cserno-remHass kamepa». IccrnenoBarenbckas paborta
«IToBenenueckue TecThl Ha priOKax Danio rario. OTkpbITOE NoJIey. MccnenoBarenbekast
pabota «IloBegeHnueckue TecThl Ha pbiOKax Danio rario. CTaliHOE MOBEICHUEY.

Monayab «MoJiekyasipHble OCHOBBI ceiekunm» 9 kiacce (68 uaca)
1. Monekynapnasa ouonoz2usa. (20 uacos)

OcCHOBHBIE BEXH PA3BUTHS MOJICKYJISIPHOU OMOJIOTHH.

HyxneunoBsie kuciaotsl. OCHOBHBIE TPUHIIMIBI cTpoeHUs. [IpakTuyeckas pabora
«Boigenenne JIHK w3 OGananay». Ilpaktuueckas pabora «Moaens JIHK-opurammy.
[Ipaktuueckass pabora «Ompenenenue kadectBa npenapatoB JHK ¢ momomibro
criekTpodoroMeTpuny» (Ipu HATUIUU 000PYAOBAHUS).

Martpuynble CMHTE3bl. Perukaius — ocHOBa KJIETOYHOTrO JeieHus. [IpuHuumb
perunkanuu. [Ipaktudeckas padota «PermkatuBHas MaiivHa (Urpa-IeMOHCTPAIs ).
[TpakTuyeckas padora «I1LP (Monens amrmumndukaius Ha Oymare)y.

Mytanuu. Yro Bei3biBaeT nsMeHeHus B crpoenuu JIHK. [Ipunnunsl penapamnuu.

Tpanckpunmus. [IpakTudeckas padbora «Cuia mpoMoTopay.

I'enernueckuii koa. I[lpaktuueckas paborta «PereHue 3amady Ha TeHETUYECKUN
Ko/ Tpancmsius. [Ipaktudeckas padora «DoaauHT OEITKOBY.

Opranuzanus reHomMa BUPYCOB [IpOTHBOBUpPYCHBIE CPEACTBA, MEXAHU3MBI HX
JICUCTBHS.

Opraauzanus reHoMa OakTepuii AHTHOaKTEepUaIbHbIE Ipernaparsl.
Hccnenosarenbekas pabora «Pacnpoctpanenue aHTUOMOTUKOPE3UCTEHTHBIX
OakTepuii» Opranuzaius renoma sykapuoT ['enomHoe pegaktupoBanue. [IpakTudeckas
pabota
«Pabota B COBpeMEHHBIX T€HETHYECKNX 0a3zax naHHbIX. [IpoBenenue In silico ananmza
MOCJIEA0BATEILHOCTEN TEHOBY.

2. Moanexynapuvie ocnoevt cenemuxu (20 uacos)

[Ipeamer renetuku. KpaTkas ucTopusi pa3BUTUS  NPEJICTABICHUS O
HACJIEICTBEHHOCTH.

OT reHa K Opu3HaKy: Kak packpacutb KoTa. Yto takoe npusHak? IIyTe OT rena no
npu3zHaka. Myrtanuu. Ajenu. ['eTepo3urotsl U TroMO3UroThl. JIOMUHAHTHBIE H
peueccuBHble amienu. PoneBas wurpa «Atenu». HccienoBaTtenbCKUid  IIPOEKT
MyTtarennsie (pakTOpHbI.

I'ensl cTposAT opraHu3M. BkiroueHHe U BBIKIIOYEHHE OOJBIIOIO0 HaboOpa I'eHOB.
Kak kjeTku NOHMMalOT, Kakhe TeHbl JOJDKHBI pabotaTh. PoneBas urpa «Cynb0a
KJIETKW». [ 'eHbI-niepexiroyaten. [Ilpaktnueckoe 3a1anne « AIITOPUTMBI IS KIIETOK.

JIuCKpeTHOE HaclieIOBaHUE TPU3HAKOB. 3aKOHbI MEHnens: OJUH T€H - OAWH
npu3Hak. CxeMa CKpeniBaHus. 3aKOH €AMHO00pa3usi rTuOpHUIOB NEPBOrO MOKOJICHUS.
[Ipaktuueckoe 3amganue «EaumHOO0Opa3ue mepBOro MOKOJICHUS. 3aKOH paclerIeHUs



IIpM3HaKa BO BTOPOM ITOKOJIeHUM. lIpakTuueckoe 3amanue «Pacumiennenne Bo BTOPOM
nokosjeHun». MccnenoBaTenbCKuil MpoeKT «3akoHbl I'. MeHaens B SKCIIEpUMEHTEY.

3akoHbl MeHiens: HeCKOJIBKO TE€HOB - HECKOJBKO MpHU3HAKOB. Jurubpumanoe
ckpemuBanue. HeszaBucumoe pacxoxzaenue xpomocoM. IIpaktuyeckoe 3amanue
«Pemetka [lennera». CuernyieHHOE HacIeqOBaHUE.

B3aumopelictBue reHoB. AlienbHOE U HeaiuienbHoe. [IpakThueckoe 3aHsATHE
«BzauMopencTBHs TEHOB (MOICIUPOBAHUE CUHTE3a U TPAHCTIOPTA MUTMEHTA B KIJIETKY )»

Omnpenenenue nozia. [Tonossie xpomocombl. CaMilbl 1 caMkH. BiusHaue hakTopos
OKpYy>Xaromen cpeapl. XpOMOCOMHOE ompeneneHue mnona. [loJoBble XpOMOCOMBI.
[Ipaktuueckoe 3amanmne «HacnemoBanue, cuersieHHoe ¢ nojgom». [IpobGiema
JIOTIOJIHUTEIIbHOM X-XPOMOCOMBI Y KEHIIUH. TpEeXIBETHBIEC KOIIKH.

3. Moaekyaapuoie ocnoewvl cenexkuyuu (28 uacos)

I'enpl B momymanusx: Beaukoe  paBHoBecue. llomynsums.  Yactorsl
BCTPEYAEMOCTH NpHU3HAKAa M awiens. YpaBHeHue Xapau-BaitnOepra. IIpaktuueckoe
3amaHue «YacToTsl amiened, TeHOTUNOB U (eHOTHNOB». McciaenoBarenbCKuil MpoeKT
«AHaM3 TEHETMYECKOW CTPYKTYphl MOMyJsiqUM (HA OCHOBE 3aKOHA XapHu-
Baitnbepra)».

[Tonynsuuyu MEHSIOTCA: YHUCIEHHOCTb, MUTpalus U BbIOOp cymnpyra. MakTopsl,
KOTOpbIE BBIBOJAT TOMYJSIMIO W3 paBHOBecusi Xapau-BaitnOepra. YwuciieHHOCTH
nonynsiuu. PomeBas wurpa «Oddext ocHoBatenms». PomeBas wurpa  «93ddekt
OyTBIJIOYHOTO TopJbimKay. [pehd renoB. Myramuu. HeciyualiHoe ckpeniuBaHue.
N3onsauus.

[lonynsuMu  MEHAIOTCS:  €CTECTBEHHBIM  oTOOp. MexaHusm  JelcTBHS
ecTecTBEHHOTo oTOopa. [IBrxkymmii oT6op. PoneBas urpa «EcrecTBeHHBIN OTOOPY.

MonudukaunoHHas U3MEHYUBOCTD. Craructuueckue 0COOEHHOCTH
MOAU(PUKAIMOHHON M3MeHunBOoCcTH. VccnenoBarensckue pabotsl «MoaudukanuoHHas
M3MEHYMBOCTh PACTEHUI B MIPEAENIaxX BAIETO MECTA JKUTEIbCTBAY.

HacnenoBanne KOJWYECTBEHHBIX NPU3HAKOB. KoIMYECTBEHHbIE MPHU3HAKU.
CpenoBasi u3aMeHunMBOCTh Tipu3Haka. Kosaddunument nacnemyemoctu npuszHaka. OTBeT
Ha oTOOop. [loMCcK reHOB KOJIMYECTBEHHBIX NpU3HAKOB. OAHOHYKJICOTHIHbIE BapHUaHThI
reroB. JIHK-uumn. ITotHOreHOMHBIN aHAIU3 acCOLMAIUM.

«Owmb» Han reHomoM. [loctrenomuas spa. OOparHast reHeTHKa. « OMUKCHBIC»
uccinenosanus. [Iporeom, Mmerabosiom. [IpakTrueckoe 3aganne « ATpPOHOMBDY.

JlomecTuKanus M LEHTPbl T€HETUYECKOro pa3HooOpas3us. Ilouncku pacteHuil c
«XOpOILIMMMU» TMpHU3HAKaMU JJsi 4esnoBeKa. LIeHTpbl reHeTHyeckoro pazHooOpasusl.
Huxomait MiBanoBuu BaBmiioB. Cenexums. KomOnHanuonHas U THOpUIHAS CEIICKIIHS.
I'erepo3uc. Ilpaktuueckoe 3amanue «l'OMOJIOrMYECKHE PSAbl  HACIEICTBEHHOU
U3MEHYUBOCTID.

CoxpaHUTh U U3YUYUTh T'€HbI, YTOOBI MEHATH Oyayuiee. Kak nmpaBUibHO XpaHUTh



redpl. Koiieknuu  TeHeTHYeCKuX  pecypcoB  pacteHuid. [Ipaktukym — u/wiu
UCCIIEIOBATEILCKUIM MPOEKT «MeToabl KyJIbTUBUPOBAHMS In Vitro HIJsi COXpaHEHUS
T€HETHYECKUX PECYPCOB PACTCHUH U JJI1 YCKOPEHHOU CEJIEKIIUI.

['eHeTnueckue LEHTPBI B HalleW cTpaHe. [ e 3aHUMAOTCA TEHETUKOU U
T€HOMMKOM I HYK]I CEJIbCKOTO XO3SIICTBA.



IINTAHUPYEMBIE PE3YJIBTATBI
OCBOEHUS KYPCA BHEYPOUYHOMH JEATEJIBHOCTHU

3aHATHS B paMKax MpOrpaMMbl HAmpaBJIeHbl Ha O0OECIeueHHe JOCTHUKEHUS
IIKOJIbHUKAMU  CIEAYIOIIMX  JUYHOCTHBIX, METAlpPEAMETHBIX U  IPEAMETHBIX
o0pa3oBaTeIbHBIX PE3YIHTATOB.

JIn4HOCTHBIE Pe3yJbTATHI:

B cgepe epascoanckoeo eocnumanus TOTOBHOCTH K KOHCTPYKTHBHOM
COBMECTHOM JIESITETbHOCTH IIPU BBINOJHEHUN UCCIEAOBAHUMN U MPOEKTOB, CTPEMIIEHUE K
B3aMMONIOHUMAHUIO U B3aUMOTIOMOIIH.

B cghepe nampuomuueckoco éocnumanus: OTHOIIEHUE K OMOJIOTMH KaK K BayKHOMN
COCTaBJISIFOIIEH KYJIbTYpPbl, TOPAOCTh 3a BKJIAaJ POCCUWCKUX U COBETCKHUX YYEHBIX B
pa3BUTHE MUPOBOM OUOJIOTUUECKON HAYKHU.

B cgpepe Oyxosno-npascmeennoco 6ocnumanus: TOTOBHOCTh  OIICHHUBATH
MOBEJICHUE M TMOCTYNKH C TO3UIMU HPABCTBEHHBIX HOPM U HOPM 3KOJIOTUYECKOU
KYJIbTYPbI; TOHUMAaHWE 3HAYMMOCTH HPABCTBEHHOI'O ACTIEKTA JICSITEIbHOCTH YEJIOBEKA B
MEJIUIIMHE U OMOJIOTUH.

B cgepe oscmemuueckoco 6ocnumanus: TIOHUMAHUE PO OWUOJNOTHMU B
bopMUPOBAHUU ICTETUUECKON KYJIbTYPhl TUYHOCTH.

B cgepe uzuueckoco eocnumanus, ¢hopmupoeanus Kyremypsl 300p08bs U
IMOYUOHANLHO20 0O1A20NONY4UsA: OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3/I0POBBIO U
yCTAaHOBKAa Ha 3JI0pOBBIA 00pa3 I KU3HU (30pOBOE TMHUTaHUE, COOJIIOJICHUE
TUTUEHUYECKUX TIPaBWJI M HOPM, COaJaHCUPOBAHHBIA PEXUM 3aHSATUH M OTHbIXA,
peryisipHas (pu3nyeckasi akTUBHOCTb); OCO3HAHUE MOCJIEACTBUI U HEMPUSTUE BPEIHBIX
NPUBBIUEK (YMIOTPEOICHUE AIKOTOJIs, HAPKOTUKOB, KypeHHE) U MHBIX (OpM Bpena s
(U3HYECKOT0 W TCHUXWYECKOTO 3JI0POBbs; COOMIO/IeHNE TpaBuil 0E30MacHOCTH, B TOM
YHCJIC HABBIKM OE€30MacHOTO IMOBEJCHUS B TPUPOMHON cpenae; ChHOpPMHUPOBAHHOCTH
HaBbIKa peIEKCUH, YIIPABICHUE COOCTBEHHBIM SMOIIMOHAIBHBIM COCTOSIHUEM.

B cgepe mpyoosoco éocnumanus: akTUBHOE y4acTHE B PEIICHUU MPAKTUUECKUX
3a7a4 (B paMKaxX CEMbH, IIKOJIbI, FOpojia, Kpas) OMOJOrMYECKOM M IKOJIOTUYECKOU
HAIPaBJICHHOCTH, UHTEPEC K NPAKTUUYECKOMY H3Yy4YEHHUIO Mpodeccuil, CBA3AHHBIX C
Ouosioruei.

B cgepe sKonocuueckoco ocnumawnus:  OpUEHTAIMsT Ha NPUMEHEHUE
OMOJIOTUYECKUX 3HAHUN TMpU pEIIeHHH 3a7ad B OOJACTU OKpPYXKAIolIed Cpelbl;
OCO3HAHHME DKOJOTUYECKUX MPOOJIEM U MyTeH MX PEIICHHUS; TOTOBHOCTh K YYacTHIO B
IIPAKTUYECKOMN AEATEIBbHOCTH 3KOJIOTHUYECKOW HAITPABIECHHOCTH.

B cgepe nonumanus yewnocmu HayuHo20 NO3HAHUA. OPUEHTAIMS Ha
COBPEMECHHYIO CHCTEMY HAy4HBIX TPEJICTaBICHUA 00 OCHOBHBIX OHMOJOTHYECKHUX
3aKOHOMEPHOCTSX, B3aHUMOCBSA35X YEJIOBEKAa C IPUPOJHOM M COLMAIBHOU CPENOH;



MOHUMAaHUE POJIM OUOJIOTHYECKON HAyKu B (DOPMHUPOBAHUM HAYYHOTO MHPOBO33PEHHS;
pa3BUTHE HAYYHOU JIF0OO3HATEIHHOCTH, MHTEpeca K OMOJIOTHYECKON HayKe, HaBBIKOB
UCCIIEIOBATEIBCKON NESITETbHOCTH.

B cgepe aoanmayuu k uzmeHAOWUMCA YCIOBUAM COYUATBHOU U NPUPOOHOU
cpeovi: ajeKBaTHas OICHKA HW3MEHSAIONIUXCS  YCIOBUM; TMPUHITHE  PEUICHUS
(MHIUBUAyaJIbHOE, B TPYIIE) B HM3MEHSIOMIMXCS YCIOBUSAX Ha OCHOBAHMM aHAJIM3a
Ouonornyeckor uHGOpMaIK; INIAHUPOBAaHUE  JCHCTBUH B HOBOM CHTYyalHUH
HA OCHOBAHMHM 3HAHUHN OMOJOTUYECKUX 3aKOHOMEPHOCTEH.

MeTanpeaMeTHbIe pe3yJbTAThI:

B cghepe o6naoenus ynusepcanorvimu yueOHbIMU NO3HABAMETLHBIMU 0CUCBUAMU:
ba3oBble JIOTHUYECKHE NICNUCTBUS:

® BBIBISTH M XapAaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKH OHOJIOIMYECKUX
00BEKTOB (SIBJICHUI);

® YCTaHABIMBATH CYIICCTBEHHBIM TMpU3HAK KIACCU(DUKAIUN OHOJOTUYECKUX
00BEKTOB (SIBICHUM, MPOIECCOB), OCHOBaHMS JJiI OOOOIIEHUS W CpaBHEHWS,
KPUTEPUH MPOBOJMMOI0 AHAJIN3A;

® C y4€TOM MPEIOKEHHOW OMOJIOTHYECKOM 3a/1aui BBISBIATH 3aKOHOMEPHOCTH H
NPOTHUBOpEUMsT B paccMaTpuBaeMbIX (akTax ¢ HAOMIOJEHUSAX; MpeaiaraTh
KPUTEPUH JIJIS1 BBIBIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUUIA;

® BBIABIATh AeUIUTHI HWHPOpPMAIMU, NAHHBIX, HEOOXOAUMBIX [JIsi PEIICHUs
MOCTABJICHHOM 3a4a4M;

® BBIBJISATh MPUUYUHHO-CJICJACTBEHHBIC CBSI3M MPU HM3YYCHUU OHOJOTHYECKHUX
SBJICHUH M MPOLECCOB; JI€JaThb BBIBOJIBI C HCIOJIb30BAHUEM JIEIyKTHUBHBIX U
WHYKTUBHBIX YMO3AKIIOUCHHUM, YMO3AKIIOUCHUI 10 aHajIoruu, GopMyaupoBaTh
TUIIOTE3bI O B3AMMOCBS3SX;

® CaMOCTOATENIHHO BHIOMPATH CMOCOO pelleHUs Y4eOHOW OMOJIOTHYECKOW 3a1adu
(cpaBHUBaTh HECKOJIBLKO BAPUAHTOB PEIICHUSI, BHIOMpATh HauOoJee MOIXO IS
C YU4€TOM CaMOCTOSATEIILHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ncCIe10BaTENbCKUE IEUCTBUAL:

® HCIOJB30BaTh BOMPOCHI KaK UCCIEA0BATEIBCKUI HHCTPYMEHT MTO3HAHUS;

* (opMmynupoBaTh BONPOCHI, (UKCUPYIOIIUE pa3pblB MEXAYy peaJbHbIM U
KEJIAaTeNbHBIM  COCTOSSHUEM  CHUTyalluM, OO0BEeKTa, U  CaMOCTOSITEIIbHO
YCTaHABJIMBATh UCKOMOE U IAHHOE;

* (QopmupoBath  TUNOTE3y 00  HMCTUHHOCTA  COOCTBEHHBIX  CYXJICHUU,
apryMEHTHPOBATh CBOIO MO3UIIUI0, MHEHHUE;

® [pPOBOAUTH IO CaMOCTOSITENIBHO  COCTaBJIEHHOMY IUIaHy  HaOJIoJieHue,
HECJIOKHBIM  OMOJIOTMYECKUM JKCIIEPUMEHT, HEOOJIBIIOE UCCIEAOBAaHUE MO
YCTaHOBJICHUIO OCOOECHHOCTEHM OMOIOrMYecKoro o0beKTa (Ipoiiecca) u3ydeHusl,

® TIPUYMHHO-CIIC/ICTBEHHBIX CBS3€M M 3aBUCHUMOCTEH OHOJIOTHUYECKHX OOBEKTOB
MEXKy COOO0M;



OLIEHUBATh Ha NMPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OpPMAIUIO, TOJYyUYEHHYIO B
X0/J1€ HAOJIIOACHUS U SKCIIEPUMEHTA;

CaMOCTOSITEILHO (HOPMYJIMpPOBaTh O0O0OOIIEHUSI M BBIBOJALI MO pe3yJibTaTam
IPOBEAEHHOIO HAOIOJEHUs, SKCIIEPUMEHTa, BIIAJETh WUHCTPYMEHTaMH OLEHKU
JIOCTOBEPHOCTH MOJYYEHHBIX BHIBOJOB U 0000IIEHU;

MPOTrHO3UPOBATh BO3MOYKHOE JaJIbHEMIlee pa3BUTUE OMOJIOTMUECKUX MPOLECCOB
Y WX NOCJIEACTBUS B AHAJIOTMYHBIX WM CXOAHBIX CUTYyalUsX, 4 TAKKE BBIABUTATh
MPEANOI0XKEHN 00 UX PA3BUTUU B HOBBIX YCJIOBHUSX U KOHTEKCTaX.

PaGota ¢ nundopmarmei:

MPUMEHSTH Pa3INYHbIE METO/IbI, HHCTPYMEHTHI M 3aIPOCHI TIPH TTOUCKE M OTOOpPE
Ouonormueckoil WHGPOpPMAIMU WM JAHHBIX U3 HCTOYHUKOB C YYETOM
MIPEIOKEHHON YUeOHOM OMOIOTUUECKOM 3a/1auu;

BEIOWpATh, AHAIM3UPOBATh, CHUCTEMATU3UPOBATH W  WHTEPHPETUPOBATH
OMOJIOTHYECKYIO0 HH(POPMAITHIO Pa3IMIHBIX BUJIOB U ()OPM MPEACTABICHUS;
HAXOJUTh CXOJIHBIE apTYMEHTHI (TIOATBEPIKIAFOIIHE WIIH ONPOBEPTAIOIINE OHY U
Ty K€ UJIet0, BEPCHIO) B PA3TUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;
CaMOCTOSATEIILHO BBIOMPATh ONTHUMAIBHYIO (OpMY TpeacTaBlieHUs WHGOPMAIIH
¥ WUTFOCTPUPOBATh pEIIaeMble 3aJa4d HECIOKHBIMU CXEMaMH, IharpamMMaMu,
WHOU rpadMKoN U UX KOMOMHAIIMSIMU;

OLICHWBATh HAA&KHOCTH OWOJOTHMYECKOW HWHGOpMAlUKd 1O  KPUTEPHUSIM,
MPETIOKEHHBIM YUUTENIEM WU CHOPMYITUPOBAHHBIM CaMOCTOSITENILHO;
3alIOMHUHATh U CHCTEMAaTU3UPOBATh OMOJIOTHYECKYIO HH(OPMAITHIO.

B cihepe osnaoenus ynueepcanvuvimu yueOHviMU KOMMYHUKAMUBHBIMU OELCMBUIMU
OO0uieHue:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYKJIEHUS, BRIpaKaTh 3MOIMH B IIPOLECCE
BBINIOJIHEHUS NMPAKTUYECKHUX U 1a00paTOpHBIX padoT;

BbIpaxaTh ce0s (CBOIO TOUKY 3p€HUS) B YCTHBIX U MHCbMEHHBIX TEKCTaX;
pacro3HaBaTh HeBepOajgbHbIE CpPEICTBA OOIICHHSA, IOHMMAaTh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, 3HAaTh M PACIO3HABaTh MPEANOCHUIKM KOHMIMKTHBIX
CUTyallMil U CMATYaTh KOH(MINKTHI, BECTH MIEPErOBOPHI;

NOHUMAaTh HAMEPEHHsI JPYIUX, HPOSABIATh YBaXUTEIBHOE OTHOLIEHUE K
coOeceTHUKY U B KOPPEKTHOU GopMe (hopMyIupoBaTh CBOM BO3PAKEHHUS;

B XOJI€ IMajora U/uiu AUCKYCCUU 3aaBaTh BOIPOCHI 10 CYIIECTBY 00CYy)aaeMOn
OMOJIOTMYECKOM TEMbl W BBICKa3bIBaTh MWJIEH, HAIICJICHHBIE Ha pELICHUE
OMOJIOrMUYecKOl 3a7auu U NoJiepKaHue 0J1aroKenaTeaIbHOCTH OOLIEHMS;
COIIOCTABJIATh CBOM CYXKACHHUS C CYXKICHUSAMHU JPYIMX YYacCTHMKOB JHAaJIora,
OOHapyXUBaTh Pa3IU4Us U CXOACTBO MO3UIHII;

nyOJIMYHO TPEJCTaBISATh PE3yJbTaThl BBITOJIHEHHOTO OHOJOTHYECKOTrO OIBITa
(3KCneprMeHTa, UCCIEOBaHUS, IPOEKTA);



® CaMOCTOATENHHO BhIOUpaATh (OpPMAT BBHICTYIUICHHS C YUETOM 3a/lay MPE3CHTAIUU
U OCOOCHHOCTEW ayJIUTOPUU U B COOTBETCTBHUM C HUM COCTaBJSITb YCTHBIE U
MACHbMEHHBIE TEKCTHI C UCTIOJIb30BAHUEM WJUTKOCTPATUBHBIX MaTEPUAIIOB.

CoBMecTHas JIeATeIbHOCTD (COTPYAHHYECTRO):

® [IOHMMAaThb W HCHOJIb30BaTh MPEUMYIIECTBA KOMAHJHOW M WHJIMBUYyaJIbHOU
paboOThl TpU PEIICHUH KOHKPETHOW OMOIOTHYECKON TpoOsieMbl, 000CHOBBIBAThH
HEO0OXOIMMOCTh MPUMEHEHHUS TPYMIOBHIX (HOPM B3aMMOJICHCTBUS TPU PEIICHUN
MOCTaBJICHHON y4eOHOM 3a/1aun;

® [IPUHUMATh LEJIb COBMECTHOMN AEATEIbHOCTU, KOJJIEKTUBHO CTPOUTH AEHCTBUS 10
e€ JOCTMKEHUIO: paclpeAesiaTh pOJIM, JOTOBapUBAThCs, OOCYXKIATh MPOLECC H
pe3yiabTaT COBMECTHOM PabOThI;

® yMeThb 0000maTh MHEHHS HECKOJbKHX JIIOJIeH, TMPOSBISATh TOTOBHOCTH
PYKOBOJUTD, BBIIOJIHATH MOPYUYECHUS, TOAUHHATHCS;

® J[UIAHUPOBATh OPraHU3alUI0 COBMECTHOM paboOThI, ONpPEAENATh CBOIO pOjb (C
y4€TOM MPEANOYTEHUI M BO3MOXKHOCTEW BCEX YYAaCTHUKOB B3aMMOJICHCTBHUS),
pacrpenensaTh 3aJayd MEXIy YJI€HaMH KOMaHJbl, YYaCTBOBATb B TPYIIIOBBIX
dbopmax paboTsl (00CYXaeHUSI, 0OMEH MHEHUSIMU, MO3TOBBIE ITYPMbI U UHBIE);

® BBINNOJHATH CBOK YacTh pabOThl, JOCTUTaTh KAYECTBEHHOTO pe3ysbTaTa Mo
CBOEMY HAIIPaBJICHUIO U KOOPJAMHUPOBATh CBOM AECHCTBHS C IPYTHMMHU YJICHAMHU
KOMAaH/Ibl;

® OIICHMBATh KadyeCTBO CBOETO BKJIaJa B OOMIMI TPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITEIbHO  COPMYJTUPOBAHHBIM  YYAaCTHUKAMH  B3aUMOJCHCTBUS;
CpPaBHUBATh PE3YJIbTAThl C UCXOAHOM 3aa4eil U BKJIAJ KAXKJIOr0 4ieHa KOMaH]Ibl
B JIOCTMXKEHHUE PEe3yJbTaTOB, Pa3leisaTh cPepy OTBETCTBEHHOCTH W TPOSBIATH
TOTOBHOCTH K IPEIOCTABICHUIO OTUETA IIEPEL IPYIIION;

® OBJIQJIETh CHUCTEMON YHUBEPCAIbHBIX KOMMYHUKATHUBHBIX JEWCTBUM, KOTOpAas
oOecreunBaeT CHOPMHUPOBAHHOCTH COIMATBHBIX HABBIKOB U 3IMOIIMOHAIHLHOTO
MHTEJUICKTA IKOJIbHUKOB.

B cgepe oe6nadenus ynusepcanvHviMu YueOHLIMU peSYIAMUBHLIMU OCUCTNBUAMU.

Camoopranuzanus:
® BBIBIATH IPOOJEMBI IS pENIeHUS B JKU3HEHHBIX M YYCOHBIX CHTYallHsX,

UCTIOJIb3Yys OMONOTMYECKUE 3HAHNUS;

® OpUEHTHUPOBATbCS B  pa3IUYHBIX  MOAXOAAX  MPUHATUS  pEUICHUMN
(MHIUBUAYATBHOE, IPUHATHC PEIICHHS B TPYTIIE, MPUHATHAE PEIICHUHN TPYION);

® CaMOCTOSTETbHO COCTaBIIATH AJITOPUTM pEIIEHUS 3a7aud (WM €ro 4YacTh),
BBIOMpaTh CIOCOO pelieHus y4deOHOM OHOJIOTMYECKONW 3aauu ¢ YIETOM
UMEIOLINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUpPOBATh
IpeuIaraeéMble BapuaHThl PELICHUM;

® COCTaBJATH IJIaH JEHCTBUHM (IJIaH pealn3allid HAaMEYEHHOTO allfOpUTMa
pelIeHNUs1), KOPPEKTHUPOBATh MPEAJIOKEHHBIM alrOpUTM C Y4ETOM IOTYUYECHHS
HOBBIX OMOJIOTMYECKHUX 3HAHUI 00 M3y4aeMoM OMOJIOTMYECKOM OOBEKTE;

® jenath BHIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.



CaMOKOHTpOJIb (pedaekcus):

® BJIAAETh CIIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBALIUU U PEPIIEKCUU;

® JaBaTh a/JICKBAaTHYIO OLIEHKY CUTYAlMH M IPEUIaraTh IiaH €€ U3MEHEHUS;

®  YUYNTBHIBATh KOHTEKCT U NPEABUAETHh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU
pelieHrr y4eOHOM OHOJOTMYECKOM 3aJayd, aJalnTUpoBaTh pELIEHUE K
MEHSIOLIUMCS 00CTOSATENbCTBAM;

® OOBSCHATH MPUYUHBI JOCTHKEHUS (HEIOCTHXKEHUS) PE3yJIbTaTOB JEATEIbHOCTH,
JIaBaTh OIIEHKY MPUOOPETEHHOMY OIBITY, YMETb HaXOJWUTh IO3UTUBHOE B
MPOU30LICANIENH CUTYALIUH;

® BHOCUTb KOPPEKTHBBI B JESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBIINXCS CUTYallUl, YCTAHOBJIEHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;

® OILICHUBATh COOTBETCTBHE PE3YJIbTaTa LEIH U YCIOBUSIM.

OMOLMOHAIbHBIA UHTEIJICKT:

® pa3nMyaTh, Ha3bIBaTh W YIPABISATh COOCTBEHHBIMH SMOLHUSAMH U HSMOLMSIMU
APYTHX,

® BBIABJIATH U AHAIM3UPOBATH IPUYUHBI DMOLUIL;

® CTaBUTh €05 HA MECTO JIPYroro 4ejioBeKa, IOHUMATh MOTUBBI U HAMEPEHUS
ApYyroro,

® peryJMpoBaTh CIOCOO BBIPAKEHUS SMOLUH.

* [Ipunsitue ceds U Ipyrux;

® OCO3HaHHO OTHOCHUTHCS K JPYTOMY YEJIOBEKY, €r0 MHEHHMIO;

® [pHU3HABATh CBOE MPABO Ha OLIMOKY U TAKOE K€ MPABO JPYTOro;

® OTKpBITOCTb ce0€ U IpYTuM;

® 0CO3HaBaTh HEBO3MOYKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

® OBJIAJETh CHUCTEMOM YHHUBEPCAIBbHBIX YUYEOHBIX PpEryJSATHBHBIX JCHCTBUH,
KoTOpasi obecrnieunBaeT (OPMHUPOBAHME CMBICIOBBIX YCTAHOBOK JIMYHOCTHU
(BHYTpEeHHsISI NO3ULMSA JMYHOCTH), U JKU3HEHHBIX HABBIKOB JINYHOCTHU
(ynpaBieHust coO0M, CaMOIMCLIMIUIMHBI, YCTOMYUBOTO MOBEICHHUS).

IIpenmeTHbIe pe3yJbTaThl OCBOCHUSI IPOTPAMMBI
B no3naBaTenbHON (MHTEIUIEKTYaIbHOM) cdepe:

- TpUOOpEeTEeHHE OIbITa UCIIONb30BAHUSI METOJOB OMOJIOTMYECKON HAYKH C LIEJIBIO
U3y4eHUs: OMOJIOTUYECKUX OOBEKTOB, SIBICHUN M IPOLECCOB: HAOIIOACHHUE, ONUCAHUE,
NPOBEJICHUE HECTIOKHBIX OMOJOTHYECKHX OMBITOB M IKCIEPUMEHTOB, B TOM YHCIIE C
HCIOJb30BAaHUEM  AQHAJOTOBBIX W HU(POBBIX  OMOJOTMYECKMX MPUOOPOB U
UHCTPYMEHTOB;

- ¢$opMHpOBaHHE YMEHUSI HHTETPUPOBATh OMOJIOTHUECKHE 3HAHUS CO 3HAHHMSIMH U3
APYTUX Y4EOHBIX MpeAMETOB ((PU3UKU, XUMUH, reorpaduu, UCTOPUH, OOIIIECTBO3HAHHUS
UT. 1.);



- (popMupoBaHNEe YMEHUI pellaTh y4eOHbIEC 3a7a4l OMOJIOTUYECKOTO COJIEPHKAHUS,
BBISIBIISITh ~ NPUYMHHO-CIICJICTBEHHBIE  CBSI3M,  IPOBOJUTh  KAYECTBEHHBIE U
KOJIMYECTBEHHBIC PACUETHI, IeTIaTh BHIBOBI HA OCHOBAHHH MOJYUYEHHBIX PE3yIbTaTOB;

- (dopMupoBaHHE YMEHHMs TUIAHHPOBATH y4eOHOE HCCIEAOBAHHE WJIM MPOEKTHYIO
paboTy ¢ y4eToM MOCTAaBJICHHOU 1eNu: GopMyIupoBaTh MPoOIeMy, TUTIOTE3Y U CTaBUTh
3a/layMl WCCIICIOBAHUS, BHIOMpATh aJCKBATHO TOCTABJICHHOW MM METOBI, JENaTh
BBIBOJIBI TIO PE3yJIbTaTaM UCCIICIOBAHUS WM TPOCKTHOU JIEATEILHOCTH,

- ¢opMmupoBaHWE HWHTEpeca K  yrayOJmeHWto  OWOJOTHYECKUX  3HAHUH
(npennpodusibHas MOATOTOBKA U TTpodecCuOHANIbHAS OPUCHTAIUS) U BBIOOPY OHMOJIOTHH
KaK Ipo(UIBLHOTO MPEeIMETa Ha CTYIIEHU CPEJIHEr0 MOJTHOT0 00pa3oBaHus it Oyayliei
npodeCCUOHAILHON  JEATEeILHOCTH, B 00JIaCTH OWOJOTUM, MEIUIIMHBI, SKOJOTHH,
TICUXOJIOTUHU, BETEPUHAPHH, CETHCKOTO XO0351CTBA;

- BIAJCHUE HaBbIKAaMU pPaboTel ¢ uHMOpPMAIMEH  eCTEeCTBEHHO-HAYYHOTO
coJlep>KaHusl, TIPEICTaBICHHON B pa3Hoil (opme (B BUE TEKCTa, TAOJIMYHBIX JAHHBIX,
cxeMm, TpaduKoB, AuarpaMM, MOJENe, HW300paKEeHUI), KPUTHUECKOrO0 aHalIu3a
nH(OPMAITUU U OLICHKH €€ JIOCTOBEPHOCTH;

- YMEHHUE MHTETPHUPOBATH OMOJOTHYCCKHE 3HAHUSA CO 3HAHUSAMH JPYTHX yUEeOHBIX
MPEIMETOB; UHTEPEC K YIIIyOJICHHIO OMOJIOTUYECKUX 3HAHUI U BHIOOPY OMOJIOTHH Kak
npouIbHOTO TpenMeTa Ha ypOBHE CpelHero oOmiero oOpa3oBaHus g Oymayiien
poeCCHOHATILHON  JICITEIBHOCTH B 00JacTH OWOJIOTHHM, MEIUIIMHBI, DKOJOTHH,
BETCPUHAPHUH, CEIBCKOTO XO3SCTBA, THINEBONW MPOMBIIIICHHOCTH, TCUXOJIOTHH,
HCKYCCTBa, CIIOPTA - UMETh YETKUE MPEICTABICHUS O MAaTEPHAIMCTUYECKON CYITHOCTH
T€HOMOB JKHUBBIX OPTAaHU3MOB U PETYJISIHIO UX PaOOTHI;

- 3HAaHHWE OCHOBHBIX (DaKTOPOB OKPY’KAIOIICH CPEIbl, BIMSIONIUX HAa PA3BUTHC H
CYIIIECTBOBAHUE KUBBIX OPTAHU3MOB, IaNTAlNK K (haKTOpaM OKPYIKAIOIIEH CPEJIbI;

- 3HAHHWE OCHOBHBIX IMOJXO0J0B OMOTEXHOJIOTHH, UCIIOJIL30BAHUS €€ JOCTIKCHUN B
COBPEMEHHOMW KU3HU YeJIOBEKa, OCOOCHHOCTH HMCIOJIb30BAHUS KUBBIX OPTaHU3MOB JIJIS
MIPOU3BOJICTBEHHBIX HYXK/]T YEJIOBEKa,

- 3HAHWE OCHOBHBIX TOJXOJOB CEJICKIUA W OWOTEXHOJOTHUU KYJIbTYPHBIX
pacTeHWi,  XapakTEepW30BaTh  TECHETUYECKH  MOAU(PUIIMPOBAHHBIE  PACTCHHSI,
OTIepUPOBaTh MOHIATUSIMHU, TUOPUANU3AIS, OTJATICHHAs THOPUAN3AIUs, UCKYCCTBEHHbBIN
oTOOp, TeTepo3nc, TpaHChHOpPMAIIHs, MyTareHe3, TCHETHIECKOE PeaKTHPOBAHUE;

- TOHUMAaHUE MOJIEKYJSIPHBIX MEXaHU3MOB  peaju3allud  HacIeIACTBEHHOM
uHpopMallMd M  yMEHHE CBOOOJHO  OINEPUPOBATH OCHOBHBIMH  TOHSATHSAMHU
MOJICKYJIIPHOW OHMOJIOTMM W €€ COBPEMEHHBIX HAaMpaBlIeHUW — TEHOMUKH,
METareHOMHUKH, TIPOTEOMUKU;

- 3HaHHE OCHOBHBIX 3a00JIEBaHUI YEIOBEKa, MEXaHU3MOB MX Pa3BUTHS, CIIOCOOAaX
WX IMarHOCTUKU U JICUCHUS;



- (opMHpoBaHNE yMEHHUS UCIOJI30BATh MOHATUUHBIA anmapaT U CUMBOJIMYECKUM
SA3bIK TE€HETHKH, T'PAMOTHOE IPUMEHEHUWE HAYYHbIX TEPMHUHOB, NOHSTUN, TEOPHH,
3aKOHOB IS OOBSCHCHMS HAOIIOJAEMbIX OHOJIOTMYSCKUX OOBEKTOB, SBJICHUH H
IPOIIECCOB, MO3BOJISIONIUX 3aJI0KUTh (DYHIAMEHT HAy4YHOTO MUPOBO33PEHUS.

B 11eHHOCTHO-OpHeHTaIMOHHOM cdepe:
- 3HaHHWE, YTO IPUMEHCHHE COBPEMCHHBIX TEXHOJIOTHH MOJICKYJIIPHON OWOJOTHH
MO3BOJIIET YCIEIIHO pelaTth Takhe 37T000JHEBHBIE MPOOJIEeMBbI, KaK OXpaHa

OKp}’)KaIOHICﬁ Cpeabl, COXpaHCHUC 3/I0POBbs YCIIOBCKA, KOHTPOJIb U BOCCTAHOBJICHUC
OKOCHCTCM.



TEMATHYECKOE IINTAHUPOBAHHUE

Moayab «Kak :KUBOTHBIC M PACTEHHUS NPHUCIIOCAOIMBAIOTCS (IBOTIOLMOHHAS IK0J10rUA) S-6 kiaccel (34 yaca)

HUcnoas3oBanue
Tem OcHOBHOE coJiep:KaHune HesitesibHOC 000py10BaHMsI LIEHTPA
BI T «Touxka Pocra»
IIKOJILHUKO
B

1. M1 CBoiICTBa U CTPOEHUE KUBBIX Uccnenosarenbckue Hudposas nabopaTopus
HccjeayeM OpraHu3MoOB (CTpOEHUE pabotsl «Bce mu «Apxumen»
JKMBbI€ KJIeTKH). Bug, ocoOp — (cuHUIIBI, OCTIKH,
00beKTHI (6 1) OpraHu3M Kak eIuHas oepesbl U

cucrema. Ananranuu T.J1.)

(mpucnioco0nenus). [lonstue OJINHAKOBBIE?

roMeocTa3a >KMBOTO DOTOKBECT.

opranu3mMa. CriocoObl ero [IpakTuyeckast pabora

MOJ/1/ICpIKaHMUS. «CocraBisiem

Orpannuenus

MOP(OJIOTHYECKUX U Knury PEKOPIOB

DHU3HOTOTHYECKUX pacTeHHil M >KUBOTHBIX

apanraiui. [louemy HaIlICTO Kpas.

OpraHU3Mbl HE CTAHOBSTCS

OCCKOHEYHO OOIBIIMMH,

MaJeHbKUMU,

BCESITHBIM.




2. Biusinue
OKpY:KaKOLIel
cpeabl HA
JKMBbIE
opranusmasi (12

4)

@DaKTOpPBI OKPYKAIOIIEH CPEbI
(abmoTHueckue, OMOTUYECKHUE,
aHTpornorenssie). [Ipumepsr
abMOTHYEeCKUX (DAKTOPOB,
OKa3bIBAIOIINX OCHOBHOE
BJIUSTHUE HA
KU3ZHEAECATEIbHOCTD KHUBBIX
OpraHU3MOB: TEMIIEpaTypa,
CBET, BIaXXHOCTh. OCHOBHBIC
3aKOHOMEPHOCTH
IPUCTIOCOOJICHUS )KUBBIX
OpraHu3MOB K aOMOTHYECKUM
dakTopam. IIpucnocobnenus k
OCHOBHBIM a0MOTHYECKUM
dakTopam: Temneparypa,
BJIQYKHOCTH U CBET.

[IpakTueckoe 3aHsTue
«LIBeT u Termio»
(KyOUKHU JIbJ1a B3BECUTD,
MOJIOXKUTH B YAILLIKH
[leTpu Ha
Pa3HOIBETHYIO Oymary,
yepe3 30 MUHyT
B3BECUTh 3aHOBO — KTO
ObICTpEe pacTasii).
[IpakTueckoe 3ansaTHe
«Yto pacTBOpsieTCA

B BOJIE»

(9KCTIEpUMEHT
«Kuaxuii 1om»).
[IpakTrueckoe

3aHSITHE

«Inddysus BemecTn

B BOZI€ (PacTBOPHI)»,
«/IBMKEHNE pacTBOPOB
10 LIBETKY.
[IpakTueckoe 3aHsATHE
«Jlen nmaBaeT B Boae
(aiicOepru,

3amMep3aHue
BOJIOEMOB)».
[IpakTueckoe 3aHsATHE
«Jlen nmpu 3amep3aHun

Hudpoas naboparopus
«Apxumen»




pacuupsieTcs»
(pa3pyleHue KaMHs
(mouBOOOpa3oBaHUE),
3aMep3aHue KIETOK).
[IpakTueckoe
3aHSTHE

«Ily6ay» (kyOouku
JbJa 3aBEPHYTH B
pa3HbIi MaTepua,
B3BECUTD).
[IpakTnueckoe
3aHsITHE
«ITurMeHThI
(MOHO pa3ieNuTh
Ha BaTMaHe
KPaCUTEIIA U3
dbomacTepoB.
[IpakTrueckoe 3ansTue
«Kak )kuBOTHBIE
IJIaBAIOT B BOJIE»
(OKcnepuMeHT ¢
MTATIETKOM ).
Hccnenosarenbckue
paboTtsl «BrnusiHue cBeta
(Temia, BIaXKHOCTH,
COCTaBa MOYBHI) HA
pacTeHus B
€CTEeCTBEHHBIX WJIH
UCKYCCTBEHHBIX
yCIOBUSX» (Ha
JOCTYITHOM
Marepuare).




3.
B3aumoneiicTBus
KHBBIX
OpraHusmoB (4 4)

buotnueckue pakTopsl.
3aKOHOMEPHOCTH
Pa3BUTHUS MEXBUJIOBBIX
B3aMMOOTHOIIICHUM.
KosBomtonus (XUIHuK-
KEPTBA; Napa3nuT-XO35HH)
DBOJIIOLUS CTPATETUI
OOBIBAHUS ITUILH.
CommansHocTh. Bunnl-
BcesieHUbI. [lepeueHn
PaCTEHHI- BPEAUTEIIEH.

UccnenoBarenbckas
pabota «HabmoneHus
3a B3aMMOOTHOIIICHUSIMU
YKUBOTHBIX TIPU
NOOBIBAHUY TTUIIH
(KOpMYIIKH IS TITHII,
JUTS1 TOPOJICKUX WU
CEIbCKUX KUBOTHBIX).
Be6- kamepb».
Uccnenosarenbck

ast pabora
«Pacnpoctpanenue
BUJIOB-CUHAHTPOIIOB

B HalleH

MECTHOCTH)

Hudposas naboparopus
«Apxumen»




4. Yes10BeK B
JKM3HHM PACTeHHM I
U )KMBOTHBIX? (6

4)

AHTpOnoOreHHble (PaKkTOpBbI.
[IpaBna 1, 4TO MEPBOOBITHBIE
JIXOJIA KWJIW B TAPMOHUU C
npupoioi. OqomMantHMBaHUE U
IPUPYUYEHUE )KUBOTHBIX U
pacTeHuil. 3aueM cracaTh
BBIMUPAIOLINE BUBI, KaK 3TO
nenatb. KyneTypHbIE pacTeHus
U UX aukue npeaku. [louemy
BAKHO UX COXPAHSATH.
Pa3znooOpa3ue KyJIbTypHBIX
PaCTEHHI U UX 3HAYECHHUE B
KWA3HU 4yesioBeka. KpacnHas
KHUWTa Ballled TEPPUTOPHUU.
Oco60 oxpaHsieMble
TEPPUTOPHUH,

3anoBeIHUKU Poccuun n mupa.

[IpakTruueckas pabora
«Pa3zHooOpasue
KYJIBTYPHBIX PACTEHHUU
B BaIlleM PETUOHEY.
Hccnenosarenbckas
pabota «Bnusinue
AHTPOITOTCHHBIX
(bakTOpOB HA pa3BUTHE
pacTeHu! B
ropojie/HaceIeHHOM
IYHKTE.

DKcKypeust/
npakTudeckas pabora
«OOIIT B Bamem
pPETHOHE — YHUKAIbHBIC
O0OBEKTBI TPUPOIBD.

[udposas nabopaTopus
«Apxumen»

5.
IKOJOrHYeCKHNe
HUIIHA (6 4)

buocdepa — ogna u3
BXHEHIITX 000JI0UEK 3eMITH.
UTto Takoe «3KOJIOTHUECKHE
HUIIN» U KaK OHH
dopmupyrorca?
®opMUpOBaHUE 3HAHUU T10
O6ropa3zHooOpaszuio
KUZHEHHBIX POpPM,
MOBECHYCCKUX
MIPUCIIOCOOJICHHH,
MOAU(PUKALIUOHHAS
U3MEHUYMBOCTH (Ha 6a30BOM
ypoBHe). PacTurenbHbie
COOOIIECTBA M KX THUIIBI.
Pa3Butne u cMeHbl

HccnenoBaTenbckue
paboTHI
«IKOJIOTHYECKHEC HUIIU
BOKPYT TeO0s —
onucaHue pakTopoB
OKPYXarOUIEH CPEeIbD».
HccnenoBaTenbck

ue paboThl
«Denoynornyeck

ne

HAOJTIOIEHUS.

Hudposas
naboparopusi

«Apxumen»




PaCTUTEIBHBIX
COOOIIIECTB.

Monyiab «OCHOBBI pacTeHHEBOACTBAa» 7-8 Ki1acchl (68 yacoB)

Tem
bl

OcHOBHOE coiep:KaHue

HesiTeqbHOC
Th
HIKOJIbHUKO
B

HUcnoub3oBanue
000py10BaHUS LIEHTPA
«Touka PocTa»

Tema 1. BBegenune
B

pacTeHHeBoACTBO
2w

Yro-Takoe
PacTEHUEBOACTBO:
OCHOBHBIE (DaKTOPBI
BBIPAIIMBAHMS PACTCHUH.
Ucropust pazButus
arpOXMMHUYECKUX 3HAHUHN
(pabotst M.B. JlIomoHoCOBa,
1O. JIubuxa, byccenro, B.B.
JHokyuaeBa, K.A.
Tumupszesa, [1.A.
Kocteruena, JI.H.

[IpakTruueckas pabora
«bouka JIubuxay.

udposas naboparopus
«Apxumen»




[IpsHuIIHMKOBA U JIP.).

Tema 2.

ArporexHu4ecKui
IKCcHepumMenT (6 4)

[IpaBuna nmocraHOBKU

arpodKCIIEpPUMEHTOB.
[TocTaHOBKA SKCIIEPUMEHTOB €
pacteHusiMUA. Bo1Oop TeMbl,

COCTaBJICHUE TUIIOTE3bI, LIEJIU U
3a/1a4 DKCIIEPUMEHTA 110
BBIPAIIMBAHUIO PACTEHUN B
KOHTPOJIUPYEMOM CpeE.

KonTtponu, noBTOpHOCTH,
POBEJECHUE PKCIIEPUMEHTA.
[limannpoBaHue SKCIEPUMEHTA.
OueHka pe3yabTaToB
AKCIEPUMEHTA.

OcBoeHME TEXHOJIOTUHU
KPYTJIOTOJIUYHOTO
BBIpaIUBAHUS

CaJaToB U MUKPO3EJICHU B
KOHTPOJIUPYEMBIX
VCKYCCTBEHHBIX YCIIOBHSIX.

UccaenoBarenbckas

pabora «DakTopsl,
BJIUSIOLIME HA
IpopacTaHue CEMSIH
(poct

IPOPOCTKOB)».
[IpakTruueckas padora
«COop yCTaHOBKM I
BBIPAILIMBAHNS PACTCHUM
B

KOHTPOJIUPYEMBIX
YCIIOBUSIX).

[udposas nabopaTopus
«Apxumen»

Tema 3. PoJab
XHMHYECKUX

3JIEMEHTOB B
INIUTAHUN paCTeHI/Iﬁ
(20 v)

Bopna. PactBop. BerTsixkka.
AHHWOHBI, KATUOHBI,

3JIEKTPONPOBOAHOCTL U pH
pactBopa. Ponp xumMuueckux
AJIEMEHTOB B MUTaHUU
paCTECHUHU.

[Tonydenne nmuTaTeabHBIX
BEILIECTB PACTCHUSIMH.

VY noOpeHusi: opraHu4eckue,

[IpakTruueckas padora
«CxeMbl MUTATEIbHBIX

pactBopoB. Pacuer 103
ynoopeHuit s
UTATEIbHBIX
pPacTBOpPOBY.
[IpakTuueckas pabora
«IIpaBuna cMemBaHus
yA00pEeHUID)

Hudposas naboparopus
«Apxumen»




MUHEpaIbHbIC,
MUKpoOOHoIorndeckue. TUtbl
NIUTaHUs pacTeHui. Bo3aymuoe
Y MUHEpaJIbHOE (KOPHEBOE)
MUTAaHWE pacTeHui. TpaHcropT
MUATATEIbHBIX BEIIECTB
pAaCTEHUM: BOCXOISIIUNA 1
HUCXOIAIINN TOK. BaxkHeimme
KanuiHele, pochopHbie U
a30THBIE YA00pEeHUs, NX
cBoucTBa. [IpocThie U Cl10XKHbBIE
yAaoOpeHus.

Poct n pazButue pacrenuii:
ATamnbl OHTOTEHE3a, (PaKTOPHI,
BIIASIIOIIME HA POCT PACTCHUN:
CBET, TYCTOTa NOCAJIOK,
MUTaHUE,

cyocTpar.

Oco0eHHOCTH MUTAHUS

[IpakTruueckas pabora
«IInTanne pacrenmii:
TEXHOJIOTUS
IPUTOTOBJICHHUS
NUTATEIbHBIX PACTBOPOB
JUISL PA3HBIX KYJIbTYP».
[Ipaktuueckas pabora
«MOHUTOPUHT
MUHEPAJILHOTO TTUTAHUS
pacTEHUN».
[IpakTuueckas pabora
«PacturenpHas
JTMAarHOCTUKA.
Hccnenosarenbckas
pabota «O1eHka
COCTOSIHUSI KOMHATHBIX

pacTeHu, paCTeHUN Ha
LIKOJIbHON TEPPUTOPUH,




pacTeHui a30ToM. A30T U
€ro 3Ha4€HUE B KU3HU
pacrenui. ®opmsl azorta u
UX TIPEeBpaIleHUE B MIOYBE.
Uctounuku dhochopa ast
pacTeHus. 3HaUCHUE
dbocdhopcoaepkammx
COEMHEHUN B KJIeTKe. Poiib
MaKpO3PrU4eCKUX
coenunenuii pochopa B
SHEPreTUYeCKOM OOMEHE.
Bnusinue xanus Ha
dbu3nyeckre CBONCTBa
IPOTOIUIa3Mbl, Ha (PEPMEHTHI
yTJIEBOJIOPOTHOTO OOMEHa,
CUHTE3 OCJIKOB U JIp.

Ponb xanus B noaaep:kaHuu
MOHHOTO OanaHca B TKaHAX, B
MPOLIECCAX CaMOPETYJISLIHH.
Perynaropuas u
CTPYKTYpOoOOpa3oBaTeIbHas
pOJIb KAJIbIHS. Y4YacTue B
00pa30BaHUU KIETOUYHOU
CTEHKH, O/IJIEPKAHUU
CTPYKTYpbl MEMOpaH U
peryJisius ux
IPOHUIAEMOCTH. 3HAYEHNE
MarHus B MeTa0oJInM3Me
paCTECHUH.

Marnwuii B coctaBe
xJopoduiIa, CX0JICTBO
xJopoduiia ¥ TeMorioonHa

yCTaHOBKa
PUYHH
MaTOJIOTHYECKHUX
COCTOsIHUM (TIpH
HaJTUYIUN ).
UccnenoBarenbckas
pabota «Or1eHka
BITUSTHUS PA3TUIHBIX
JJIEMEHTOB Ha
COCTOSIHUE PACTCHUU
(cocTaBiieHue
Pa3TUIHBIX
MOJAKOPMOK)».




KaK CBUJETEIbCTBO €IMHCTBA
OpraHU4YeCcKOro Mupa.

Cepa u ero OCHOBHBIE
COCIMHEHUS, UX POJIb B
CTPYKTYPHOU OpraHU3aluu
KJIETKH, y4acTHE B
OKHCIIUTENbHO-
BOCCTAHOBUTEIBHBIX
peakuusx MUKpO3JIEMEHTBI.
[IpencraBnenus o posu
MUKPO3JIEMEHTOB B
MeTaboIu3Me pacTEeHUH.
Oco0eHHOCTH NOCTYIIIEHUS
MHUKPORJIEMEHTOB B
pacTeHusl.

CuHEprusm U aHTarOHU3M




2JIEMEHTOB IMUTAHUSA
pactenui. PacturenbHas
JIMATHOCTHUKA U METOBI
uaeHTUPUKAITIN
HEIOCTaTKa/U30bITKA
2JIEMEHTOB ITUTAHUS.

Tema 4.
Peryasitopsi
pocTa pacTeHu .
3amura
pacrenui (4 4)

[TonsTue o perynsitopax
pocTa pacTeHUI.
CrumynsaTopsl pocta

— (UTOTOPMOHBI (AyKCHHBI,
rud0epeIuHbI,
HUTOKUHUHBI). THMMOUTOPBI
pOCTa pacTeHU:

1. npuponnsie

(abcr3oBast KHCIOTa U
HEKOTOpbIe (DeHOJIbHBIC
BelecTBa (MKyMapoBas,
KOpUYHas1, CaMLIMIIOBAs
KHUCJIOTHI).

2. CHHTETUYECKHE
(MOpGhaKTHHBI, peTapIaHTHI,
nedOTMaHTHI, TECUKAHTHI,
repOuLUIbI).
OUTOMOHUTOPUHT U OLICHKA
COCTOSIHUS PACTCHUM.
CoBpemMeHHbIe CrTIOCOObI
MOHUTOPHHTA.

3anura pacTeHun

OT BPEOUTEIICH:

OCHOBBI

onomeToa.

[IpakTuueckas pabora
«DUTOMOHUTOPHUHT H
OIICHKA COCTOSIHUSI
pacTeHUM.
CoBpeMeHHBIE CITOCOOBI
MOHHUTOPHUHTA.
Uccnenosarenbckas
pabota «Bausu
Ue TeTepoayKCuHa

Ha
npopactanue  (pocT

Ha
Pa3HBIX CTAIUAX, B
Pa3HBIX YCIOBUSIX)

Pa3JINYHBIX PACTCHUI.
[TpakTuueckas pabota
«HCcekTapuu: mpaBuiia
Y yCIIOBUS pa3BEeACHUS
MIOJIE3HBIX
HACEKOMBIX).

Hudporas naboparopus
«Apxumen»

Tema 5.

Bonanas, necuanas u

[IpakTruueckas pabora

Hudposas naboparopus




Boanas,
necyaHasi u
MOYBEHHASA
KYJbTYPbI, HX
NpUMeHEeHHE B
BbIPAIIMBAHU
U pacTeHMH.
Du3n0JI0rus
pactenni (8
1)

MOYBEHHAsI KYJIbTYPHhI, UX
IIPUMEHEHUE B BhIpAI[UBAHUUT
paCTECHUH.

[IpoBeneHue BO/IbI B KOPHE

U cTeOJie pacTeHHI.

BopaHblii pesxuM pacTeHUN:
CTpOEHUE YCTHUIL: (aKTOPHI,
BIIMSAIONIUE HA UX PACKPBITHE U
3aKpbITHE. 3HAUCHUE
MEXaHH3Ma PEryJsuu
VICTIAPEHUS BJIArd PACTCHUEM.
DOTOCUHTE3 — YHUKAIBHBIN
npouecc pacteHuid. TemHoBast
U cBeToBas (hasbl
doTocuHTE3A.
3HaueHue porocuHTE3a IS
KUBBIX OPTraHNU3MOB.
@DakTOpbI pOCTa PACTCHUM:
BO3/IyX U a’panusi.
ITonzemHoe npIxaHue
pAaCTEHUI: COCTaB
MOYBEHHOT'O
BO3/IyXa, Ta3000M¢eH.
["a3000MeH

«Kopnesoe
JTABJICHUE).
[IpakTueckas
pabota
«IIpuroroBnenue
npenapara yCTbUIl
METOJIOM CJIETIKA.
Uccnenosarenbckue
paboTsl «Biusaue
YCJIOBUM COJIEPKAHUSA
pacTteHuii Ha
KOJIMYECTBO YCTHUID.
[IpakTuueckas pabora
«DyHKIMOHAJIbHAS
JTIMArHOCTHKA PaCTCHUI
10 aKTUBHOCTH
XJIOPOILIACTOBY.
Uccnenosarenbckas
pabota
«Onpenenenune
xjopodunna A u b,
OIIEHKA

«Apxumen»




pu OECIIOYBEHHOM
BbIpaIIMBaHHH.

(bOTOCUHTETHYECKOM
AKTUBHOCTHU PAaCTCHUU U
(GakTOpOB, BIUSIIONINX HA
HEe.

[IpakTrueckas pabota
«Anparnust, CO, u O,.
JIpIxaHue pacTeHU».
[IpakTiueckas pabota
«/lpIXaHnEe pacTEHHI:
OIICHKA WHTEHCUBHOCTHU
JIBIXaHUs PaCTCHUH U
IUTOJIOBY.
UccnenoBarenbckue
pabotsl «BnusHue
cnoco0a BeIpallliBaHUs
(cocTaBa mUTATEIHHOM
CMECH, CXEMbI BHECEHUS )
Ha POCT U pa3BUTHUS
PAa3IUYHBIX PACTEHUI.

Tema 6.

KyabTypHble
pacTeHus.
CoBpeMeHHbIE
aCIEKThI CeJIeKIHHU
(20 9)

Kak uenoBek cran
UCIIOJIb30BaTh

pactenusi? CBsi3b pa3BUTHS
UMBWIN3ALNH YEJIOBEKA U

OJIOMAalllHUBaHUS PACTCHUMU.

JlomecTukanus.
HaciencrBeHHOCTE U
U3MEHUYHUBOCTH — OCHOBHBIE

CBOMCTBA YKMBBIX OpraHu3MoOB.

N3menunBocTh. Buainl
U3MEHYHBOCTD.

I'en —maTepuanbHbI HOCUTED

HaCJICACTBCHHOCTH U

Juckyccus

«JlomecTukarus, Bce Jin
pacTeHus U )KUBOTHBIE,
KOTOPBIC KUBYT PSAJIOM C
YEJIOBEKOM UM
OJIOMAaIITHUBAIOTCA?
MO>KHO JI1 CUUTATh
TapakaHa
OJIOMalTHEHHBIM
KUBOTHBIM 7.
[IpakTruueckas padora
«MoaupukanuoHHas
W3MEHUYHMBOCTD (JIUCThA,

Hudposas nabopaTopus
«Apxumen»




n3MeHunBocTU. HykiienHOBBIE
KUCIOTHI. JIokanu3anus
F€HEeTUYECKOro MaTepuasa B
KJIETKE. JleTleHne KIeToK.
Pennmukamus JIHK. OcHoBHas

JI0TMa MOJIEKYJISIPHOM
OMOJIOTHH.

Tpaunckpunuus. Tpancnsauus.
Myranum.

D¢ hexT OyTHIIIOUHOTO
TOPJIBIIIIKA U TCHETUYECKOE

pasHooOpasue. Uto Takoe
reH0aHk? 3aueM COXpaHATh
TeHETHYECKUE PECypChl
pactennii? OCHOBHBIE CIIOCOOBI

UTOJIKH C OJTHOTO
JIEpEBA)».
[IpakTuueckas pabora
«I'eH — uHCTpYyKIMS 110
cOOpKe KJIETKH (Ha
oucepe

UM KOHCTPYKTOPE)».

[IpakTruueckas pabora
«MyTanus Ha
oyTepOpoie

(J1F0001 0OBEKT U3
npeabayen padboThl,
e

U3MCHCHHE HHCTPYKIIUN
IPUBEACT K N3MCHCHHIO
BHEIITHETO BHJIa
00BEKTa)».




COXPAHEHUS TEHETUYECKUX
pecypcoB pacTeHul (ex situ u
1n situ).

3nauenue padbor H.H.
Basunosa. 3akon
TOMOJIOTHYECKHX PSIOB.
LlenTpBI IPOUCXOXKACHUS
KYJIbTYpHBIX pactenui H..
Basunosa u [1.M.
KykoBckoro. OCHOBHbIE
METO/bI CEIEKLNH.
I'ubpuanzanusa. Popmbl
otoopa. OCHOBHbIE
HAIPaBJICHUS CEJIEKIUU:
yIIy4llI€eHUE YPOKAUHOCTH,
YCTOMYMBOCTH K OMOTUUYECKUM
1 a0MOTHUYECKUM (haKTOpaM.

Ectb I JKU3Hb B
npobupke?
buorexuonorusa

KYJIbTYPHBIX PACTCHUMU.

Kak uenoBek moxer
MOAU(UITIPOBATH PACTCHUS?
I'enetnueckoe
pElaKTUPOBAHUE.
CoBpeMeHHBbIE TTOAXO0/IbI U
JOCTHXKECHUSA

T€HETUYECKOr 0
pENaKTUPOBaHUS

pPACTECHUH.

[IpakTuueckas padora
no rpynmnam «OTkyna
Ha HaIlIMX CTOJIaX
(bPYKTHI/OBOIIN/3TIaKNY
. [IpakTuueckas padota
«BpIpamuBaeM ropox.
Kak nposectu
CKpeIllMBaHue y
ropoxa.
Hccnenosarenbckas
pabota «BripamnuBanue
pacTeHui B IPOOUPKEN
(MOXHO
BOCIIOJIb30BaThCs
pe3ynbTaTaMmu
PEIBLAYIITUX
AKCIIEPUMEHTOB 10
COCTAaBJICHUIO
MUTATEIbHBIX
pacTBOPOB IS
pacTeHuiil).
[IpakTuueckas pabora
«I"eHOMHBIE HOKHUIIBI
(MozenupoBaHue
pabOTBI CHCTEMBI
CRISP-Cas)».

Tema 7.
PacTureannas

Hanzemnurbie u
ITOJI3EMHBIEC OPTaHbI

[IpakTudeckas padora
«IIpenenbHO

Hudporas naboparopus
«Apxumen»




npoaykuus (8
4)

pacrenuil. [lobGer u
BUION3MEHEHHBIN IT00ET
pactennii. CriocoObl
Pa3MHOEHUS PACTECHUN.
[TondaTHe 0 KauecTBe
MPOJYKTOB ITUTAHUS.
[TpoGnemMbl KOHKYPEHIIHH
OTEUYECTBEHHBIX ITPOIYKTOB
MUTaHUS C UMIIOPTHBIMHU.
Jlorucrrka 10CTaBKU U
CpEICTBa COXPAaHCHUS
MPOAYKTOB MUTAHMUS.
Mukpo3eneHs: nmojae3HoCThb
U TEXHOJIOTHSI.
XUMUYECKUMN

aHaJu3 MPOAYKIIUU.
OcHOBBI
CHEKTPOPOTOMETPHU

u.

[TorenunomeTpusi.
Xpomarorpadusi.

JOTYyCTUMBIE
koHuenTpauu (I11K) n
METOIbI KOHTPOJIS
0€301acHOCTH
PaCTUTEIbHBIX
MIPOIYKTOB TTUTAHUS.
HccnenoBarenbckas
pabota «O1eHka
Ka4ueCTBA BbIPALICHHOU
MUKpPO3€eJeHn» (100
cBOs1, 1100 M3
MarasuHa).
[IpakTuueckas padora
«MeToapl OLIeHKH
KauecTBa
PaCTUTEIBLHOU
MPOAYKITUHU: XpaHEHUE
U COXPaHHOCTH
MTATATEIbHBIX
BeIIeCTBY (110
JOCTYTTHOMY
000pyI0BaHUIO).
UccnenoBarennckas




pabota «Omnpenenenue
BuTamrHa C MeTOI0M
00paTHOTO TUTPOBAHUS
B IIJIO/IaX HA Pa3HOM
cpoke (criocobe)

XpaHEHUS.
Monyuab «buorexnosorus» 7-8 kiaaccol (68 yacoB)
HUcnonab3oBanue
Tem OcHoBHOE coaepxaHue JesTebHOC 000py10BaHNS LIEHTPA
BbI Th «Touka Pocta»
IKOJbHUKO
B
Tema 1. [Tonsarue 6uoTexHoI0TUN. 3aUeM [Ipaktuueckas padora | I{udponas
Buorexnosor YeJI0BeKY OMOTEXHOJIOTHH, B YEM «ITpumepsl naboparopusi
us (4 9) UX IIPEUMYILIECTBO MEpPeE IIPUMEHCHUS «Apxumen»
XUMHUYECKUM CHUHTE30M. OMOJIOTUYECKUX
OcHoBHBIE OMOO0OBEKTHI 00BEKTOB B

OMOTEXHOJIOTHH:
MPOMBIIIJICHHBIE
MHUKPOOPTaHU3MBI, KIETKH U
TKaHU PACTEHUH, )KUBOTHBIX U
YeJioBeKa, OMOKATaIM3aTOPBbI.
Coipbe a1t OMocUHTE3a U
OIIEHKA ero OMOJOTHIECKON
LIEHHOCTH.

OCHOBHBIE UICTOYHUKH YIJIEpOJa,
aszora, ocdopa,
MUKpO3JeMeHTOB. MccnenoBanue
HOBBIX HCTOUYHUKOB CBHIPbS
(BKJIFOYAsT BOIIPOCHI €r0
MpeBapUTeNbHON 00paboTKM),

TBOEU KU3HIN.




pa3pabOTKa HOBBIX MUTATEIIBHBIX
Cpeld, B TOM YHCJIE BKIFOYAKOIIUX
OMOCTUMYJISITOPHI U APyTHUe
3JIEMEHTHI YIIPaBJICHUS U
ONTUMU3ALMHU MTPOLECCOB
ouocunTteza. Metobl
ONTHUMU3ALMU TUTATEIIbHBIX

Cpe.

Tema 2.
MuxpooOuoJior
us (12 v)

[TomoxeHnune mpokapruoTOB B
CUCTEME OPraHUYECKOT0 MUpA.
Crpoenue OakTepUanbHON
knetku. Knaccudukanus
OaxkTepuil.

Mopdonorus 6akrepuil.
[IpocTbie U CIOXKHBIE METOIBI
OKpaluBaHusi OaKTepuil.
®dusnosorus OaKTepuid:
[IUTaHUE, IBIXaHUE, POCT U
pa3MHOXKEHUE. 3HAKOMCTBO C
JIOMEHOM ApXxeun
(OKCTPEeMO(DHIIBHOCTb,
O0COOEHHOCTH CTPOECHUS KIJIETKH).

[IpakTuka.
JlaGoparopHas
pabota
«DUKCUPOBAHHBIE
npenapartbl
OaKTepHil.
Onpenenenue
bopMBI
MPEAJIOKEHHBIX
KYJbTYD
MUKpPOOPraHU3MOB,
VICTIOJIb3YS MIPOCTOU
METOJ1 OKPACKH.
Jlabopatopnas pabora
«OnpeneneHue Tumna

[udpoas
nabopaTtopus

«Apxumen»




MOJIOYHOKHUCIIOE U CITUPTOBOE
opoxenue. dotorpodHbie U

XEeMOTpO(HBIE OAKTEPHH.
Kunetnueckoe onucanue
npoiiecca

pOCTa MUKPOOPTaHU3MOB.
DKCIIOHEHIIMAJIbHAS MOJEIb
pocrTa.

Kuneruka rudenu
MUKPOOPTaHU3MOB.
[Tatorennsie 6akTepuu. YymHas
najoyka u 4yepHasi CMEpThb,

00TyIU3M, CTOJIOHSIK, TYOEpKYyJIe3.

Ucropust 60pbObI €

OakTepuaTbHBIMU UH(EKITUSIMHU.
Boiina 6eckoHeuHOCTH:
AHTUOMOTHKY TIPOTUB OaKTEPUil.
MexaHu3Mbl JEUCTBUN
aHTUOMOTUKOB. MeXKIIeTOUHAas
KOMMYHUKAIIHS OaKTEPHIA.
YyscTBO

KBOpYyMa.

[Ipumenenue 6akrepuit
yenoBekoM. Kunetnueckoe
onrcaHre OMOCUHTE3a MPOTYKTOB
MHKpOOpranu3mMamiu. bakrepuu,
KOTOPBIE MOTYT pa3iararb
IJIACTHK.

MuKpoOpranu3mMsl B
arpoOMOTEXHOJIOTUH.
HckyccTBeHHBIE acconranyu
PaCTEHHI C MUKPOOPTaHU3MaAMHU

KJIETOYHOW CTEHKHU
METO/I0M
OKpalIuBaHUS

no ['pamy» (ipu
HaJIMYUU PEAKTHUBOB).

JlabopatopHas pabota
«IIpuroroBnenue

MPUAKU3HEHHBIX
penaparoB
MOJIOYHOKHCIIBIX
OaKTepHin».
JlaGopartopHas pabota
«IToceB cMBIBa ¢ pyk
Ha

yamku Ilerpm».
JlaGopartopHas pabota
«Bpraenenue uncTon
KyJIbTYpbl OaKTEpHUIA.
Merton pa3BeaecHUM.
Mertoa ucTomaromero

IITPUXAY.
JlaGopatopHas pabota
«Mopdonornueckas
XapaKTEPUCTHKA
BBIJICJICHHON YUCTOU
KYJbTYPBI:
XapaKTEePUCTUKA
KOJIOHUH, hopma
OakTepui, TUII
KJIETOYHOUW CTEHKW.
JlaGoparopHas pabota




«CpaBHeHue pocta
MHKPOOPTaHU3MOB Ha
yamke 0e3 U ¢
JI0OABJICHMS
AHTUOHOTHUKOBY.
HccnenoBarenbckas
pabota «Ilouck
MHUKPOOPTaHU3MOB
001a1ar0IIHNX
AHTAarOHUCTUYCCKOU
AKTUBHOCTBIO.
HccnenoBatenbckas
pabota «Beiaenenue
MOJIOYHOKHCIIBIX
OaxkTepuii,
HCCIICIOBAaHHE UX




AKTUBHOCTH.
HccnenoBaTenbck
ast pabora
«Brinenenne
OaxTepuii
MOJIC3HBIX JJIS
PaCTEHUI.

Tema 3.

JyKapuoOTHYeCKHe
OpPraHu3Mbl B
OMOTEeXHOJIOTHH
(I1ecHeBbIEe
rpuobl,

JAPOAIKH,
Boaopocn) (12 v)

[TnecHeBbIe TPUOBI TPOTYIICHTHI

OMOJIOTUYECKH aKTUBHBIX BEIIIECTB
OO0m1as xapakTepUCTUKa JPOKKEH

caxapomuueToB. Mcropus
VICTIOJIB30BAHUS IPOKIKEN B

TPAAUIIMOHHON OMOTEXHOJIOTHH.
TexHOnoruM BUHOAEUS U

XJIeO0neUeHHUS,
CIEIUATN3UPOBAHHBIC PACHI
Tpoxokei. Metaboausm
JIPOAKIKEM.

Peaknust cnupToBOTO OPOKEHHS.
[TonydeHre BTOPHUYHBIX
METa0OJIUTOB B JAPOAIKAX.
Hpoxoxu

KaK TPOYIIEHTH OMOTOIUIHB.
[TomyuyeHue 1eneBbIx OEIKOB B
TPOAKKAX.

Oco0eHHOCTH BEreTaTUBHOTO U
II0JIOBOT'O Pa3MHOKEHUS Y
IPOXOKEN, 3HAYCHUE U3YUYCHUSA

JlabopatopHas pabora

«lloncyeT KIeTOK
JIPOKIKEU B KaMepe
['opsieBay.
JlabopaTopHas pabora

«OOHapyxeHue
POAYKTOB
CIHPTOBOTO
OpOXEHUS: ITUIOBOTO
CIHUPTa U YTIIEKUCIIOTO
raza.

JlaGoparopHas pabota
«Habmonenue
Pa3MHOXKEHUS

JIPOKIKEBBIX KIETOK.
[TpakTuueckas padota
«Ilomyuenue TBOpora
u

Keupa Ha OCHOBE
MOJIOYHOKHCIIBIX
OaKTepui».

[udpoas
naboparopusi

«Apxumen»




MHTO3a 1 HUTOKHMHEC3a IJIA
OIITUMU3 AU IIPOLECCCOB

KYJbTUBUPOBAHUS JIPOXKEBBIX
IITAMMOB, IIOHUMAaHUSI IPUYUH
MATOTEHHOCTH JAPOXOKEN U
rpuooB,

MOMCKa MUIIeHeN (PYHTUIIUIOB U
pa3pabOTKH HOBBIX
JIEKapCTBEHHBIX

penaparos.

Bonopocnu — nepcnekTUBHBIN
0OBEKT JIJIs1 IPOM3BOICTBA OeKa 1
yraeBoaoB. buorexnonoruueckue
METOJbl OUYUCTKHU TBEPIBIX,

KHUJKUX OTXO0JIOB U Ta3000pa3HbIX
OTX0J1I0B TPOU3BOACTB. CTOUHBIE
BOAbI. CXE€MBI OUHMCTKH.
buodunbrpsel, asporeHkw,
METAHTEHKHU, OKCUTECHKHU.
AKTHBHBIN W1 U BXOJAIIME B HETO
MUKPOOPTAHU3MBI.
Hcnons3oBanue

BOJIOPOCJIEN B OUMCTKE CTOYHBIX
BOJI.

[TpakTuyeckas paborta
«OCHOBHBIE BUBI
KBaca

U UX XapaKTEPUCTHKA
«Jlpoxxku u
MOJIOYHOKHCJIbIE

OakTepuu,
NpUMEHsIeMbIe IS

MIPOU3BO/JICTBA KBAcay.
[IpakTuueckas pabota
«CpaBHUTEIBbHBIN
aHaJIU3 Pa3BUTHUSA
TPOXKKEN B adpOOHBIX
u

aHa’POOHBIX
YCIIOBUSIX».
[TpakTuueckas padota
«Metoapl OLleHKH
CBOMCTB
XJ1e00TIEKapHBIX
TIPOMKIKEM.

OcobGenHocTH
IPUMEHEHUS




MIPECCOBAHHBI
X, CYIIICHBIX

U

WHCTAHTHBIX
TIPOAKIKEIN.
UccnenoBarenbckas
paborta «Bnusinue
busnko-
XUMUYECKUX
¢dbakTopoB Ha
Ka4yeCcTBO
OMOTEXHOJOTUYECKO
1 mpoaykuuu (KBac,
kedup, coip, Xj1e0 u
Tp.)».
HccnenoBarenbcka
s pabora «BnusHue
bu3uKo-
XUMUYECKUX
(bakTOpoB Ha POCT
BOJOPOCIIH
(Chlorella
vulgaris)».

Tema 4.
Hacnencrsenna
1 uHpopManus
(8 1)

HacnenctBeHHOCTD U
U3MEHUYMBOCTh — OCHOBHBIC
CBOMCTBA KUBBIX
OPraHu3MOB.

N3menunBocTs. Bunnl
N3MCHUYHUBOCTb.

I'en —MarepuanbHbIN
HOCHUTEIIbL HACJIEICTBCHHOCTH
1 U3MEHYHBOCTH.

[TpakTuueckas padora
«MoaudukaoHHas
U3MEHYMBOCTD
(JIUCTBSI, UTOJIKH C
OJIHOTO JIEPEBA)».
[TpakTuyeckas padora
«I'eH — uHCTpYKIUSA
10 COOpKE KIIETKU

(Ha Oucepe wiu

[Hudposas
nabopaTtopus

«Apxumen»




HyxkJienHOBBIE KUCTOTHI.
Jlokanuzaius reHeTUUYECKOI0
Marepuaia B KIETKE.
JleneHue KIEeToK.
Pennmukarmus JIHK. OcHoBHast

KOHCTPYKTOPE)».
[TpakTuyeckas pabora
«MyTtanus Ha
oytepOpoje (mobdoi
00BEKT U3

JIOTMa MOJIEKYJIIPHOU npeabayien paboTsl,
ouonoruu. TpaHCKpUMITHSI. r71€ UI3MEHEHUE
Tpancusus. UHCTPYKLHH
MyTanum. MIPUBEJIET K
WU3MEHEHUIO
BHEIIIHETO BUJIA
00BEKTa)».
Tema S. [TonmoxeHne BUPYCOB B CUCTEME [Ipocmotp [udposas
Bupycoaorus (6 4) | opranuuyeckoro mupa. CTpykTypa | JOKYMEHTAIBHOTO nabopaTtopus
U XMMUYECKUI COCTaB BUPYCOB. dbuapMa o BUpycax. «Apxumen»

Knaccudukanus Bupycos.
Penponyknus Bupycos.
Bupycsl - Bo30yaurenu
UH(EKIIMOHHBIX OO0JIE3HEH.
OHKOBUPYCBL.
bakrepuodaru: crpoenue,

[IpakTrnueckas pabora.

«Meron
pa3BEICHUIN».
IIpakTrueckas
paborta.
«TutpoBanne
O6axTeprodarony.




CBOWCTBA, IPUMEHEHUE.

buonornyeckue MetToabl G0pHOBI

C BUPYCaMH.
Tema 6. OCHOBBI TEHHOM [Tpaktuueckas padora | Iludposas
I'ennas uHxeHepun. Bekropa. «OHOHYKJI€a3bl nabopaTtopus
HHKeHepHs U Cnemuduyaeckue pectpukiuu (pabotrac | «Apxumen»
OMOTEXHO0JI0T dbepMeHThI OaKTepui. HYKJICOTUHBIMU
um (8 4) buorexHonornu npoayKuuu [10CJIEAOBATEIBHOCTS
OeNIKOB B OaKTEpHATLHBIX MU Ha Oymare)y.
KyJbTypax. JlocTrmxeHus [TpakTrueckas pabota
T€HHON MHKEHEPHUH U «I'eHHbIE
OMOTEXHOJIOTUH. HOYKHHUIIBI -
CRISPR/Cas — cucrema CRISPR/Cas
aJanTUBHOTO UMMYHHTETA (MoaenupoBaHue
Oaxrepuii u apxeit. 'MO. Ha Oymare)y.
Mertoapl nonydenust ' MO. Urpa-nuckyccus:
«Bpmrpau rpasT
Ha CO3/IaHHE
I'MOp».
Tema 7. JlomecTukanus OCHOBHBIX Juckyccus [udposas
buorexHosorumn JIOMAITHUX )KUBOTHBIX; «/lomecTukanusi, Bce nabopaTtopus
B COBPEMEHHBIC SKCIIEPUMEHTHI JIM pacTeHUs U «Apxumen
’KMBOTHOBO/ICTB M0 JIOMECTUKAIINH >KUBOTHBIX YKUBOTHBIE, KOTOPBIE
e(84) (Jiucuiia, HOpKa u Ap. — KUBYT PSAJIOM C

AKCIIEPUMEHTHI HayYHOM
IIKOJIBI aKkajieMuKka bemnsena).
CoBpeMeHHbIE METO/IbI B
’KHUBOTHOBO/ICTBE:
TpaHCIIAHTAIMS YMOPHOHOB,
XUMEpPHBIE KUBOTHEIE,
KJIIOHUPOBAHHE.

OcHOBHBIE 00JIE3HN KUBOTHBIX U

YeJIOBEKOM UM
0JIOMAaIITHUBAIOTCS?
Mo>xHO 1

CUMTATh TapaKkaHa
OJIOMalTHEHHBIM
JKUBOTHBIM 7.
[TpakTryeckas pabora
«Metoauka




POJIb TATOTCHHBIX
MHUKPOOPTaHU3MOB 1 TTapa3uTOB
B Pa3BUTUHU 3a00JIeBaHUM
JIOMAIITHUX KUBOTHBIX U
OCHOBHBIX Mepax 00phOBI ¢
HUMU; POJIb TIOJIE3HBIX
MUKPOCUMOHMOHTOB B OpPraHU3Me
KUBOTHBIX. [lonokuTenbHoe u

KJIOHUPOBAHMUS
(MozenupoBaHue

Ha Oymare).
[IpakTudeckas pabora
«CocTaBiieHHue
palyoHa MUTaHUs
YKUBOTHOT'0, pacuer
pacxo/oB Ha

no0o4HOE (OTPHUIIATETHHOE) COZICPIKAHUEY.

BO3/IEHICTBUY aHTHOMOTHUKOB Ha HccnenoBareabck

OpraHu3M B XOJ€ JICUCHHS ast pabota

KUBOTHBIX; 1IEJIU U 33141 «OneHka

BETEPUHAPUH. KauecTBa

buotexHomorus KOPMOBBIX MOJIOYHOM

penapaTos. POAYKIINY.
Tema 8. OCHOBHbBIE METO/IbI CEJIEKIINH. [Tpaktuyeckas padora | Iludposas
buorexHosnoruu I'ubpunmnzanus. opmbl «BrIipamBaem nabopatopus
B otOopa. OCHOBHbIE ropox. Kak «Apxumen»
PaCTEeHHEBOACT HaIlpaBJICHUS MIPOBECTHU

B€




(10 u)

CEJIeKIIMU: YIIyUIlIeHHE
YPOKAUHOCTH, YCTOMUYUBOCTH K
OMOTHUYECKUM M aOMOTHYECKUM
dakTopam.

OCHOBHBIE MOJXO0/IbI CEJEKIINU U
OMOTEXHOJOTUH KYJIbTYPHBIX
pacrenuii, [ 'ubpuauzamus,
oTIajgeHHas THOpUIN3aIns,
UCKYCCTBEHHBIN 0TOOD,
reTepo3Huc,

TpaHchopMaIusi, MyTareHes,
TreHEeTUYECKOE peJaKTUPOBAHUE).
Uctopus cenexkuun B Poccuu n
MUpPE, UCTOPUS Pa3BUTHS
BOKHEUIIINX COPTOB KYJIbTYPHBIX
paCTECHUH.

Kak yenoBek Mmoxer
MOAU(MUIIMPOBATH PAaCTEHUSA?
I'enHas uH)XEeHEpUs pacTCHUN:
Uro

TaKO€ TeHeTHYECKass HHXEHEPUs
pacrenuil. TpaHcreHHbIe
pacTeHus.

MeTo/p1 OSTy4YeHUSI.
OG6pazoBanue

OIyXOJIEN y pacCTEHUM.
ArpobakrepuanbHas
tpanchopmanmst: Ti-masmMuabl.
I'ensr T-AHK. MonekynspHo-
F€HETUYECKUE MEXaHU3MBbI
Tpanchopmanmu. ['eHeTHIeCKOe
penaktupoBanue. CoBpeMeHHbIE
MOAXObI U TOCTHKEHUS

CKpelllUBaHue y
ropoxayn.
[TpakTuyeckas pabora
«I'eHOMHBIC HOKHUIIEI
(MonenupoBaHue
paboThl CUCTEMBI
CRISP-Cas).
HccnenoBarenbckas
pabota
«BpIpamnuBanne
pacTeHui B IpoOUpKeE»
(MOXHO
BOCIIOJIb30BaThCS
pe3yibTaTaMmu
MPEABIIYIIUX
AKCIIEPUMEHTOB I10
COCTAaBJICHUIO
MTUTATEITBHBIX
pacTBOPOB ISt

pacTeHuil).




TE€HETUYECKOr0 PEAAKTUPOBAHUS
paCTECHUH.

Ectb 1 xu3Hb B npooupke?
buorexHonorust KyiabTypHBIX
pacTEHUMN.

Moayab «MoJgeryasipHbie 0CHOBBI (pM3H0J10rMU M (papMakosorum» 9 kiacc (68 yacon)

HUcnouab3oBanue
Tem OCHOBHOE COePKAHHE llesiTeibHOC 000py10BaHusI HEHTPA
bl Th «Touxa Pocta»
IIKOJbHUKO
B
Tema 1. Beenenue. buorennsie Hccnenosarenbck [udposas
DuU3H0T0rMYecK aneMeHThl: opranoressl: O, C, ast paboTa nabopaTtopus
as xumus (20 v) N, H. AxtuBHbie popmBbI «KonmnuectBeHHas «Apxumen»
KHUCJIOPO/Ia, UX MOJyYEHHUE, OLICHKA
HEUTpanu3arus. COAEpKaAHU

MaKPOE)JICMeHTI)E IMPOLICHT

MUKPOIJICMCHTOB MJIN




COZEPKaHUS B OPraHU3ME,
BBITIOJTHsIEeMast QyHKITHS,
coAepKaHHUE B MPOLYKTaX
nmuTanus. Ca2+ - cBS3BIBAIOIIINE
OCJIKH, JICTOHUPOBAHNE KaJIbITHU,
peryysiiius ypOBHS KaJblLMs B
OpraHu3Me: TOPMOHBI TOYEK. Mg
— CTpoeHue XJiopoduiia, ero

AKTHUBAIUS COJTHEYHOU SHEPTUEH.

MUKpO3IEMEHTBI: B KAKUX
MOJIEKYyJIaX CONEPIKATCH,
BBITIOJTHsIEMast QYHKITHS,
coAEepKaHUE B MPOLYKTAX
nutanus. IlocaencTBus
NepeI03UPOBKHU
MHUKpOdJIEMEHTaMHU. Fe —
yCBauBa€MbI€ TUIIbI COCAMHECHUI
*Kenesza. ['eMonpoTenHsl,
reMOIIMaHuH, TUTOXpOoMbI. Cu —
YCBOEHHE U TPAHCTIOPT MEJIH.
benku, conepxamue Meab.
[TaTonornueckne CUHAPOMBI
Menke u BuiabcoHa, CBsI3aHHbBIC
¢ MeTabOIM3MOM MEIH.
ToxcHUYHBIE PJIEMEHTHI
[Tepronnyeckoit CUCTEMBI JJIst
opranusma. BinusHue
HEJIOCTATKa MakKpo U
MHKPOAJIEMEHTOB Ha KUBbIC
OpTaHU3MBI.

XKupsl. 3aboneBanus

YeJIOBEKA, CBA3aHHBIC C

BUTAMUHOB B
MUIIEBBIX
MPOAYKTAX).
[IpakTueckoe
3aHATHE
«KauecTBeHH
bI€ PEAKIUU
Ha
OpTraHUYEeCKHue
MOJIEKYJIIbD).
[IpakTrueckoe
3aHATUE
«JIeHaTypalus
OeKOB»
[IpakTrueckoe
3aHATHE
«3yuenune
AKTUBHOCTH
aMUJIa3bD».
[IpakTrueckoe
3aHATHE
«Jlnanuz
(kIeTouka
Tpayoe)».




HAPYIICHUSIMH KUPOBOTO
oOMeHa.

JucnunuaemMun.

VriaeBoapl. 3a00eBaHus
YeJIoBeKa, CBSI3aAHHbIE C
HApYUIEHUSMU YTIJIEBOHOTO
oOmena. CaxapHslii 1uader.
benku. Ctpoenue. 3aboeBaHus
YeJI0BEKa, CB3AHHBIC C
HapyIICHUAMHU OEIKOBOTO
obmeHa. OyHKIINH OEJIKOB.
DepMEHTHI.

MexaHu3m JeUCTBUS.

Kiaccel pepmeHTaTuBHBIX
peaKIuu.

KodepmeHTsl.

ButamMuHbI )KUPOpPACTBOPUMBIE,
BOJIOPaCTBOPUMBIE.
[IpeBpanienne




BUTAMHUHOB B aKTUBHBIE ()OPMBI
Ko(pepMeHTOB. ABUTaMUHO3BI.
OCHOBHBIE THUIIBI
METa0O0JINYECKUX PEAKIUH.
buosnepreTnyeckue mpoIecchl.
I'mukonms. Huxn Kpe6cea. Lensb
NEpEeHOCca AIEKTPOHOB.
Okucnenue KUpPHbIX KUCIOT.
KarabGonn3m aMUHOKHCITOT.
I'mrokoHeorenes.

CunTes yriieBoioB, OEIKOB,
XKUpoB. MeraboauTuyeckue
3a00J1eBaHUSI.

[IpakTHueckoe 3aHsTHE:
«pellieHne 3a7a4 Ha
SHEPreTUYECKUl OOMEH
Knerka. [Touarue

MeMOpaHbl. OYHKIIUN
MeMmOpaH. Buapl

TpaHCTIOPTa B KIETKY.
MeMmOpaHHBIE OpPTaHOUIBI.
3a0oneBaHus CBSI3aHHBIC C
HapyImIeHueM paboThI
MeMOpaHHBIX OpraHeil, 00Je3HH
HAKOTLJICHMUS.

Tunbel KOHTAaKTOB MEXTY
KJIETKaMU. 3HAYECHHUE
MEXKJIETOYHONH KOMMYHUKAIHH
JUTSI 30POBBSL OpraHU3Ma.
Snpo. YpoBHHU yITakOBKH
XpOMaTHHa. XPOMOCOMHBIE
TEPPUTOPHUH.




HememOpanHsbie

OpPTraHOUIbI.
Tema 2. OcHOBHBIE BEXU [Tpaktuueckas padora | Iludposas
MouiekyJsipH pa3BUTHSA «Boraenenne JIHK naboparopusi
asi OnoJiorus MOJIEKYJISIPHOM u3 OaHaHa. «Apxumen»
(20 9) OMOJIOTHH. [IpakTuaeckas padoTa

HyxknenHoBbIE KUCHOTBHI.
OCHOBHBIE IPUHIIUIIBI CTPOEHUS.
MarpuuHble CUHTE3HL.
Pennukanus

— OCHOBA KJIETOYHOTO

nenenus. [IpuHIUne!
pemkanuu. Myrarmuu. Yro
BBI3bIBAET U3BMEHEHUS B
crpoenun JJHK. ITpuHiumnet
penapauuu. TpaHCKpUNIIKS.
['eneTnueckuii KOI.
Tpancnsuusa. Opranuzanus
F€HOMAa BUPYCOB
[IpoTuBOBHpYCHBIE CPEACTBA,
MEXaHU3MbI UX JICUCTBUSL.
Opranuzaiusi reHoMa OaKTepui

«Mopenp

JTHK-

OpHUTraMm».
[TpakTuueckas padota
«Onpenenenue
KauecTBa

npemnaparos JHK ¢
MOMOIIbIO
CHEKTPOPOTOMETPH
n» (IIpU HATMYUHU
000pyI0BaHUsA).
[TpakTuyeckas padora
«PenkaTuBH

asi MalInHa

(urpa-




AHTHOAaKTEepUaIbHbBIE MTPerapaThl.
Opranuzanus reHoMa 3yKapuoT
['enomMHOE penakTHpOBaHHUE.

JIEMOHCTpPAIIUS ).
[IpakTuueckas pabota
«IIP (Monenn
aMIUTH(UKALIHAS Ha
Oymare)».
[IpakTrueckas padbota
«Cuna mpomMoTopay.
[IpakTrnueckas padbota
«Pemienue 3a1a4 Ha
TEeHETHYECKHUI KOI».
[TpakTuueckas padora
«DonauHT OEIKOBY.
HccnenoBarenbekas
pabota
«PacnpocTtpanenue
AHTUOMOTUKOPE3UCTCH
T

HBIX OaKTEpHii».
[IpakTuueckas padbota
«Pabora B
COBPEMEHHBIX
TEHEeTUYECKuX 0azax
na"Hbix. [IpoBenenue
In silico ananuza

IIOCJIEI0BATEILHOCTEN
TECHOBY.

Tema 3. [TonsTue o nekapcrTBax. HccnenoBarenbckas

[TpuHLIMIIBL

dapmakoa0rus MOAXO0J1a K MOUCKY HOBBIX pabota [udposas

«JKCrepuMeHTa nabopatopus
«Apxumen»
(28 4) JIEKapCTBEHHBIX CPEJICTB. 10 ONIPEIECTCHUIO

CKpHUHMHT U €r0 METO/BI.
IIytn BBenenus JIC.

TOKCHUYHOCTH BCIIICCTB
Ha apTEMUIUAX)>.




dapMaKOKMHETUKA
JIEKapCTBEHHBIX

BellecTB. BecacwiBaHue
(abcopO1ust) nexkapctB. OCHOBHBIE
MEXaHU3MbI BCACHIBAHU.
TpaHcnopT JIEKapCTBEHHBIX
BenecTB. ['eHbl U OenKku nepBoi
dazbl 6norpanchopmaruu. [lytu
BBIBEJICHHS JIEKAPCTB U3
opraHuszMa. DKCKpelus u

sanuMuHaIMs. ['eHbl u Oenku
BTOpOH (ha3bl
OouoTpanchopmaIuu.
®apmakoarHamuka. ['nmaBHoe u
noboyHOE, Pe30POTUBHOE U
MECTHOE, MPSAMOE, HEMPSIMOE U
pediiekTopHOE NIeHiCTBHE.

[TpakTuyeckas paborta

«Kapra sxcnpeccun
10(haMUHOBBIX U
CEPOTOHHMHOBBIX
pPELENTOPOB B MO3Te
MBIIIEH).
HccnenoBarenbckas
pabota
«IloBeneHueckue
TECTBI

Ha pbIOKax Danio rario.
CaeTiio-TeMHas

KaMepay.
HccnenoBarenbckas
pabota

«IloBenenueckue
TECTHI




Buasl B3aumMoneicTBus
nexapctB. CHHEPru3M U
AHTArOHW3M MPU COBMECTHOM
JEUCTBUM JIEKAPCTBEHHBIX
BEILIECTB, X PA3HOBUIHOCTH
TpancMeMOpaHHBINM CUTHAJIUHT.
THIIBI KIETOYHBIX PELENITOPOB.
MeMOpaHHbIe: HOHHBIE KaHABI,
KATaJIUTAYECKHUE U CONPSKCHHBIE

¢ G-Genkamu; BHYTPUKJIETOYHBIE!
LUTOIIA3MATUYECKHE U SIIEPHBIC.

MexaHU3MBEI JIUTaH/I-
pPELENTOPHOTO B3aUMOICUCTBHS.
CeNleKTUBHOCTD
(M30MpPaTENBLHOCTH) JEHCTBUA,
CBS3b «XMMUYECKASI CTPYKTYpa —
dbapmakonoruyeckasi akTHBHOCTb
BEIIIECTBY

dapMaKoJIOTUYECKOU
MOJYJISIUUN CUHAIITUYECKON
XOJIMHEPIUYECKOM TepEeIayuH.
MonexynaspHbIil MEXaHU3M
JecTBHS U (PapMaKOIOTHYECKUe
cBoricTBa M-
XOJIMHOOJIOKAaTOPOB,
TaHTJIMO0JI0KATOPOB U
Kypapenogo0HbIX CPEACTB.
dapmakosoruyeckas

peryssius akTUBHOCTH
aJpeHepPruuecKoro CUHarica.
AJIpEHOMUMETHUKH,
aJpeHO0JIOKATOPHI,

Ha pbiOKax Danio
rario. OTKpbITOE
OJIEY.
HccnenoBaTenbck

ast pabora
«IToBenenueckue
TECThI Ha phIOKaX
Danio rario. Craitnoe
MTOBEJICHUEY.
[TpakTryeckas padborta
«BnusHue
aJpeHaJINHa Ha
cepAcUHbIC
COKpaIICHHSI
(mporpaMMHOe
obOecrieueHue)».
[IpakTuueckas pabora
«'ucronoruueckue
npenapartbl
VMMYHHOU

CUCTEMBI».
[TpakTuueckas padota
«"'ucronoruuecku

€ TMpernapaThl

HEPBHOM

CUCTEMBI».




CHUMIIATOJIMTHKH.
MounekynsipHast (hapMakoIorus
AHTHAJUIEPTUYECKUX CPENICTB.
['mcTaMUHOBBIE PELIETITOPHI:
THUIIbI, MOJICKYJISIPHASI
OpraHu3aius.

Crabunuzaropsl MeMOpaH
TYYHBIX KJIETOK: MOJICKYJISIPHBIN
MEXaHMU3M JCUCTBUS,
0COOEHHOCTH KJIIMHUYECKOTO
MIPUMEHEHUS, TOUKU
MPUJIOKEHUS JEUCTBUSA
WHTUOUTOPOB JIUTTHIHBIX
MEINaTOPOB.

MexanusMm JIercTBUA U
MIPUMEHEHHE TTPETNAPATOB,
CTUMYJIMPYIOIIUX MPOIECCHI
MMMYyHUTETA.
dapMakoJorudeckas




XapaKTEPUCTHUKA
MHTEPJIIENKUHOB: TTOJIyYEHHUE,
MEXaHMU3M JICUCTBUS,
npuMeHeHne. OCHOBBI
naTo(PpU3UOIOTUU
ocTpodha3oBOro OTBETA,
Meauanus BOCIAJICHUS.
MonekynspHbIi MEXaHU3M
IIPOTUBOBOCITAIIUTEIILHOTO
JNEUCTBUS
TIIOKOKOPTHUKOCTEPOU/IOB,
HECTEPOUTHBIX
MPOTUBOBOCIAIIUTEIIBHBIX
cpencts. [lonaTue o Hapko3e u
HapKO3HBIX IpenapaTax.
KiteTouHbI1 1 HEPBHBINM HAPKO3.
dapMaKoJIoru4ecKast
XapaKTEepUCTHUKA OTACIIbHBIX
IPYNI HAPKO3HBIX CPEJICTB.
[TocnenoBaTenbHOCTD AEUCTBUSA
Ha LIEHTPAJIbHYIO CUCTEMY.
DU3NOIOrHIECKHUIA COH; (a3l
cHa. Buapl Hapymenui cHa
[TonsiTne 0 MEAMKAMEHTO3HOM
CHE M CHOTBOPHBIX ITpernaparax
(TUIMHOTHKAX).

MonekynspHbie

ACIMEKThl HOUMIICIIINH.
OnuarHble penenTopsl,

UX THUIIBL.

DHkedaauHbl U SHAOPGUHBI -
SHJIOTE€HHBIE JINTAHIbI




ONMATHBIX PELIENTOPOB.
AHTHUIICUXOTHYECKOE JICHCTBHE,
BIUSIHUE HA QYHKLHUIO
AKCTPANUPAMUIHON CUCTEMBI,
AMOIMOHANIbHYIO chepy,
PBOTHBIN LEHTP, apTEPUAIBHOE
JABJICHUE, LICHTP
TEPMOPETYJISALIHH.
MonekynspHble MEXaHU3MbI
JEUCTBUSI HEUPOJIENITUKOB,
BIUSTHUE Ha 10()aMHHOBBIE,
CEpOTOHUHOBBIE, AIPEHO- U
TUCTAMUHOBBIE PELEIITOPHI,

WX JEHUCTBUE HA KIIETOYHBIC
MeMOpaHbl, Ha
JICTIOHUPOBAHUE TKAHEBBIX
MOHOAMHUHOB.
[Torenunan-3aBucuMbIE
HaTPUEBBIC




KaHaJIbl KaK MHUIIICHU JEHCTBUS
MECTHBIX aHECTETHUKOB.
CniocoObl THTUOUPOBAHUS
TIOTEHIUANT- 3aBHCUMBIX
HATPHUEBBIX KAHAJIOB MECTHBIMU
AHECTETUKAMH.

Monyab «MoJiekyJasipHbIe OCHOBBI ceJieKnum» 9 kiaace (68 yacos)
HUcnoab3oBanue
Tem OcHoBHOE coaepxaHue JesTebHOC 000py10BaHNS LIEHTPA
BbI Th «Touka Pocta»
IKOJbHUKO
B
Tema 1. OcHOBHBIE BEXHU [Ipaktuueckas padora | I{udponas
MouiexkyasipH pa3BUTHSA «Boinenenune JJHK naboparopusi
as1 OmosorUs MOJIEKYJISIPHON u3 OaHaHa. «Apxumen»
(20 v) OMOJIOTHH. [IpakTuueckas pabota

HyknenHoBbIE KUCHOTHI.

OCHOBHbBIE PUHIIUIIBI CTPOEHUS.

MatpuyHbl€ CUHTE3BI.
Pennukanus

— OCHOBA KJIETOYHOTO JEJIECHUS.
[IprHIMIBI perMKanuu.
Myrtanuu. Yto BbI3bIBaET
u3meHeHus B crpoenuu JJHK.
IIpyuHLIMIIBEI penapanym.
Tpanckpunuda. ['eHeTndyeckuii
koJ. Opranuzanus reHoma
BUpYyCcOB [IpoTHBOBUpYCHBIE
CPEACTBA, MEXaHU3MBI UX
neictBusa. Opranu3anus resoma
OaxTepuil AHTHOAKTEpUAIbHbIC

«Monenb

JAHK-

OpHUTaMm».
[IpakTuueckas pabota
«Omnpenenenne
KauecTBa

npenapaToB JIHK ¢
MTOMOIIIBIO
CHEKTPOPOTOMETPH
w» (MpU HAJIMYUH
000opyI0BaHU).
[IpakTuueckas pabota
«PemnukaruBHas
MaiurHa (urpa-
JEMOHCTPALIUS )».




npenaparsl. Opranuzanus
resoMa 3ykapuor ['eHomHOE
pPENAKTUPOBAHUE.

[IpakTueckas
pabota

«IIP (Monenn
aMIUTHPUKALIUS

Ha Oymare)y.
[IpakTruueckas padora
«Cuita mpoMoTopay.
[IpakTuueckas padora
«Pemenne 3amau

HAa TEHETUYECKUU
KOJI.

Tpaucisus.
[TpakTrueckas pabora
«DonauHT

OEITKOBY.
Hccnenosarenbck

ast pabora
«Pacmpocrpanenue
aHTUOMOTHKOPE3UCTEH
T HBIX OaKTEpUii».
[TpakTuyeckas paborta




«Pabora B
OBPEMEHHBIX
FeHEeTHYeCKUX 0a3ax
naHHbIX. [IpoBeneHue
In silico ananu3za
MMOCJIEJOBATEIHHOCTE

)41
I'CHOB».

Tema 2.

MoviekyJasipHbIe
OCHOBBI F€HEeTUKH
(20 9)

[TIpenmer reneruku. Kparkas

UCTOpUS Pa3BUTHS IPEICTABICHUS
0 HACJIEICTBEHHOCTH.

OT rena K npu3HaKy: Kak
packpacuts KoTa. Yto Takoe
npusHak? [IyTe OT rena o
npu3Haka. Myranun. AJen.
I'eTepo3uroTsl U rOMO3UTOTHI.
JIOMUHAHTHBIE U PELIECCUBHBIE

aJJICIIN.
I'enbl cTposT Opranusm.
Bximrouenue 1 BEIKITIOUEHHE

Oonpioro Habopa reHoB. Kak
KJICTKU TIOHUMAIOT, KaK1€e T'eHbI
JIOJIKHBI pa0bOTaTh.

JluckpeTHOe HaciIeq0BaHUE
MPU3HAKOB. 3aKOHBI MeHiens:
OJIMH T'€H - OAWH npu3Hak. Cxema
CKpelnIuBaHus. 3aKoH
eaMHOo00pa3usi THOPHUIOB TIEPBOTO

Poneas urpa

«AIEIn.
HccnenoBarenbCkuil
poeKT MyTareHHble
(bakTopBHI.

Ponesas urpa «Cynp0a
KJIETKW». | eHbI-
MEPEKITI0YATEINH.
[IpakTrueckoe
3aJjaHue
«AJTOPUTMBI IS
KJIETOK.
[IpakTrueckoe
3aJjaHue
«Enunoobpaszue
MIEPBOTO ITOKOJICHUSD).
[IpakTrueckoe
3aJjaHue
«Pacmiensienue Bo
BTOPOM TOKOJIEHUM.
HccnenoBaTrenbckui
MPOEKT «3aKoHbI I
Menpgens B

[Hudponas
nabopaTopus

«Apxumen»




MOKOJIEHUA. 3aKOH paCIlECTUICHHS

IIpU3HaKa BO BTOPOM IIOKOJICHHHU.

3akoHbl MeHiems1: HECKOIBKO
TE€HOB - HECKOJIBKO MTPHU3HAKOB.

JlurnbpuiHOe CKpEIIMBaHUE.
HezaBucumoe pacxoxnaenue
xpoMocoM. CHerieHHOoe

HacJIEIOBaHHUE.
B3auMmoneiicTBre TeHOB.

AJlNIeNTbHOE M HeaJlJIeTIbHOE.
Onpenenenue nosa. [lonossie
XpOMOCOMBI. CaMIIbl U CAaMKH.

Biusiaue paktopoB okpyskaromiei

cpenbl. XpOMOCOMHOE
omnpenenenue mnoiua. [lonoseie
xpomocombl. [IpoGiema

JOTIOJIHUTEIBHOU X-XpPOMOCOMBI Y

KCHIIIHUH. Tp@XHBCTHBIC KOIIIKH.

DKCIIEPUMEHTE.
[IpakTrueckoe
3a1aHue

«Pemerka [lenneTray.
[IpakTrueckoe
3aJ]aHNE
«Hacnenosanue,
CLETUIEHHOE C MOJIOM).
[IpakTrnueckoe
3aHATHE
«B3anmonencTBus
TE€HOB
(MozenupoBaHue
CHHTE3a U TPAHCIIOPTa
MIUTMEHTA B KJIETKY)».




Tema 3.
MouiekyisipHbie
OCHOBBI
cejiekuu (28 4)

['eHbl B momyisiusix: BEJIUKOE
paBHOBecue. Ilomymanus.
YacToThl BCTpE4aeMOCTH
MpU3HAKa U ajijiesisl. Y paBHEHUE
Xapnau- Baitn6epra. [Tomynsiuu
MEHSIOTCS: YHCIIEHHOCTD,
MUTpaIUs ¥ BBIOOp Cynpyra.
@aKTOpbI, KOTOPHIE BHIBOJAT
MOMYJISIIIUIO U3 PABHOBECHS
Xapnu- Baitn6epra.
UuCaeHHOCTh MOMYJISIUU.
PoneBas urpa

«Ipdekt OCHOBATEJS».
Hpeiid renoB. Myrtanuu.
HecnyyaiiHoe ckpeluBaHue.
N3omsamus.

[Tonynsauuu MEeHSIFOTCS:
€CTECTBEHHBII 0TOOp.
MexaHu3M JIeNCTBUSI
€CTECTBEHHOTO 0TOOpA.
JIBmKyIui 0ToOp.
MoudukanrnoHHas
U3MEHYUBOCTD.
Cratuctuyeckre 0COOCHHOCTH
MOAU(UKATTMOHHON
n3MeHuUnBOCTH. HacnenoBanue
KOJIMYECTBEHHBIX MTPU3HAKOB.
KonuuecTBeHHbIE TPU3HAKH.
CpenoBasi ”3BMEHYNBOCTh
npusHaka. Koadpunment
HACJIEyEMOCTH ITPU3HAKA.
OtBer Ha ot0O0p. [Touck reHon

[IpakTrueckoe
3a/1aHuE
«HactoTsl
aJiyIesei,
TEHOTHUIIOB U
(EHOTHUIIOBY.
HccnenoBaTrenbckui
MPOEKT «AHan3
T€HETUYECKOU
CTPYKTYpBbI
nonyJisiiuu (Ha
OCHOBE 3aKOHa

Xapau-Baitnbepra)y.

Ponesas urpa
«Od ekt
OYTBIJIOUHOTO
TOPJIBIIIKAY.
Ponesas urpa
«EcTecTBEHH

BIil OTOOPY.
UccnenoBarenbck
ue paboThl
«MoaudukarmoHH
ast USMEHYUBOCTD
pacTeHu B
npejenax Baliero
MecTa
KUTEIbCTBAY.
[IpakTrueckoe
3a1aHue
«ATPOHOMBI.
[IpakTrueckoe

[udpoas
nabopaTtopus

«Apxumen»




KOJIMYECTBEHHBIX MMPU3HAKOB.
OJIHOHYKJIEOTUIHBIC BAPUAHTHI
reHoB. JIHK-uwumn.
IlonHOreHOMHBIN aHaIU3
acCoIlHaIui.

«OMBI» HaJl TEHOMOM.
[Toctrenomuas spa. OOpaTHas
reHeTnka. « OMHUKCHBIC)
uccienoBanus. [Iporeom,
MeTaboioM. JloMecTUKaus 1
LIEHTPbI TEHETUYECKOTO
pazHooOpa3usi. [loucku
pacTeHui ¢

«XOPOIIMMUY» MPU3HAKAMHU TSI
yesnoBeka. LlenTpsl
T€HETUYECKOTO Pa3HO0Opa3usl.
Huxkomnait UBanoBuy BaBuios.
Cenexuus.

KomOuHammonHnas u
rUOpUTHAS CEICKITUA.
['eTeposuc.

3aJaHue
«I'oMmoJiornueckue
pAnbI
HacJIeICTBEHHON
U3MEHUYHUBOCTH .




CoxpaHuTh U U3YyUYUTh T'CHBI,
yT0OBI MEHATH Oynymiee. Kak
MPaBUIILHO XPAHUTH T'€HBI.
Kommnekimy reHeTnuecKkmux
pecypcoB pacteHun. [IpakTukym
W/WJIM UCCIIeIOBATENbCKUN
MPOEKT: MeTobl
KyJIbTUBUPOBAHUS 1N Vitro ass
COXpPaHEHUS TEHETUYECKHUX
PECYPCOB PACTEHHUM U JJIs
YCKOPEHHOM CEJIEKIIUH
['eneTnyeckue NEHTPHI B HALIEN
cTpane. ['1e 3aHumaroTcs
T€HETUKOU U TEHOMHUKOH JUIA
HYX]I

CEIIbCKOT0 XO35IMCTBA.
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