JEIMAPTAMEHT OBPA30BAHUA AAMUHUCTPALIUU 'OPOJA EKATEPUHBYPT' A YIIPABJIEHUE OBPA3OBAHUS
AKAJJEMUYECKOI'O PAWOHA MYHUIIATIAJTBHOE ABTOHOMHOE
OBIIEOBPA30OBATEJIbBHOE YUYPEXKJIEHUE-CPEJHAA OBIEOBPA3OBATEJIBHAS HIKOJIA Ne 25
HUMEHMU B.I'. PEOPAHOBA

«BNOJIOINA 5-9 KNACC.
MPOEKTHO-UCCNEOOBATEJ/IbCKAA AEATEJ/IBHOCTb »

(ocHOBHOE 06Llee ob6pa3oBaHME)

EkaTepunHOypr

2025



COJIEP)KAHME

IlosicHuTeILHAA 3anKCKA

AKTyaJIbHOCTh U Ha3HAYCHHUE MPOrpaMMBbl

BapuanTsl peanuzaiuu nporpaMMbl U (OpMbI TPOBEICHUS 3aHATHIMA
B3anMocBs3b ¢ IporpaMMoil BOCIIUTaHUS

Ocob6enHocTH paboTHI MieAarora mno nporpaMmme

CopaepxaHue Kypca BHEYPOYHOH /1eSITeJIbHOCTH

Moy «Kak )KUBOTHBIE U paCTEHHS IPUCTIOCAOINBAIOTCS (IBOJIIOLIMOHHAS SKOJIOTHS)
5-6 xiaccol (34 daca)

Monynbs «OCHOBBI pacTEHUEBOCTBa» 7-8 Kitacchl (68 yacoB)

Monyns «buorexnonorum» 7-8 kiaccol (68 yacoB)

Monynbs «MonekynsgpHble OCHOBBI (pr3uosioruu u papmakonorun» 9 kiacc (68 yacos)
Monynb «MonekysipHble OCHOBBI CeIeKIMn» 9 kiace (68 yacoB)

Ilnanupyembie pe3yabTaThl 0CBOCHHUS KypPCca BHEYPOUHOM 1eITeIbHOCTH
JInyHOCTHBIE pE3yNbTATHI

MeranpenMeTHbI€ pe3yIbTaThl

[IpenMeTHBIE PE3YyabTATHI

TemaTuyeckoe IIAHUPOBAHUE

Moy «Kak dKUBOTHBIE U paCTEHHS IPUCTIOCAOINBAIOTCS» (IBOJIFOLIMOHHAS SKOJIOTH)
5-6 xnaccel (34 yaca)

Monynbs «OCHOBBI pacTEHUEBOICTBAY 7-8 Kitacchl (68 4acoB)

Monaynb «buotexnonorumn» 7-8 kiaccel (68 4acoB)

Monynbs «MonekyJispHble OCHOBBI (pr3n0JIoruu U (hapmakosorun» 9 kiacc (68 yacos)
Monyns «MonekysipHbIe OCHOBBI cesieKuu» 9 kiacc (68 yacos)



HOACHUTEJBHAA 3AIITMCKA

AKTYaJIbHOCTh MW Ha3HayeHWe mporpammbl. IIporpamma paspaboraHa B
COOTBETCTBHM C TpeOoBaHusMu DenepasbHOrO0 TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO OOmIero o0O0pa3oBaHUs, OPHEHTHPOBAHA Ha OOECIeUCHUE
WHJMBUAYAJIbHBIX TOTPEOHOCTEM O0OydYaronMxcsi W HampaBieHa Ha JOCTHXKCHUE
IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrPaMMbl OCHOBHOI'O OOIIEro 0O0pa3oBaHUs C
y4eTOM BBIOOpa yYaCTHHKaMH OO0pa30BaTEIbHBIX OTHOIICHWM KYpCOB BHEYPOUHOU
JEATEeTHOCTU. ITO MO3BOISET 00ECIICUNTh €IUHCTBO 00s13aTeNbHBIX TpeboBanuii ®I'OC
BO BCEM IPOCTPAHCTBE INKOJHHOTO OOpa30BaHUS: HE TOJIBKO HAa YPOKE, HO M 3a €ro
MpeaeIamMu.

AKTyallbHOCTh  peaJM3allid  JaHHOW  mporpamMMbl  OOycCJOBJ€HAa  caMoM
O0COOCHHOCTBIO MPOEKTHO-UCCIICIOBATEIHCKON IEITEIIBHOCTH. JTa NESITEIHLHOCTD JICKUT
B OCHOBE M03HABATEILHOTO HHTEpeca peOCHKa, SBIISICTCS 3aJI0rOM YMEHUS TUIAHUPOBATh
nr00bIe IEUCTBUS M BAXKHBIM YCIIOBHEM YCIICIITHON peasin3anun uaei. JIroobie n3MeHeHus
COBPEMEHHOT0 OOIIeCTBa CBSI3aHbI C NPOEKTAMH W MCCIECIOBAaHUSIMH — B HayKe,
TBOpUYECTBE, OM3HECE, OOIMIECTBEHHOU XU3HU. [103TOMY BaXKHBIM 3JIEMEHTOM Pa3BUTHUS
JUYHOCTU OOydarouierocsi spisieTcs (OPMUPOBAHUE OCHOBHBIX HABBIKOB MPOEKTHO-
HCCIIEI0BATENIbCKON IESITETbHOCTH.

[Iporpammoii mpemycMoTpeHo (GOpMHUPOBaHHUE COBPEMEHHOTO TEOPETUUYECKOTO
YPOBHSI 3HaHHWM, a TaKXke M MPAKTHUYECKOTO OIbITa paboThl ¢ J1a0OpaTOPHBIM
obopynoBaHuEM, OBJIAJCHUE MPUEMaMH MCCIIEIOBATCIBCKONW JEATEIbHOCTH. MeTObI
OopraHu3aluu  00pa30BaTENIbHOW W  HAYYHO-HCCIIENOBATEIBCKONW  JESTEIHHOCTU
peaycMaTpuBalOT (HOpMUPOBAHHE y OOYUYAIOMUXCSA HECTAHAAPTHOTO TBOPUYECKOTO
MBIIIIEHUS, CBOOOIBI CAMOBBIPAKCHUS M MHAUBUAYATLHOCTH CYXKICHUH.

JIns moJIHOrO yuera MOTPEOHOCTEH ydaluxcs B MIPOrpaMMe MCHOJIb3yeTCs
mudGepeHIMPOBAHHBIA TIOAXOJl, YTO CTUMYJIMPYET Yy4allerocs K YBEJIUYCHUIO
NOTPeOHOCTH B MHIUBHUAYaJTbHON, HHTEIJIEKTYaTIbHON U MO3HABATEIILHOU JIEITEIIbHOCTH
U Pa3BUTHUIO HAYYHO-UCCIIEA0BATEILCKUX HaBBIKOB. [Iporpamma ctaneT BOCTpeOOBaHHOM
B IIEPBYKD OuYepedb WIKOJIbHUKAMHU, KOTOpPbIE MMEKT CTOMKUHM HMHTEpEC U
COOTBETCTBYIOLLYI0 MOTUBALMIO K U3YYEHHUIO ITPEIMETOB €CTECTBEHHO-HAYYHOTI'O IIUKJIA,
€CTECTBEHHBIM HAYKaM U TEXHOJIOTHSIM.

B noapocTkoBOM Bo3pacTte yyamuecs: IposiBIISIIOT CBOIO 3aUHTEPECOBAHHOCTD B TOM
WIM WHOM 00JlacTW 3HAHUW, HAYYHOM HaNpaBiI€HUM WM NPOPECCHOHAIBHON
nesaTebHOCTH. TakuMm 00pa3oM MPOUCXOaUT (GOPMUPOBAHHE TO3HABATEIBHON U
po¢eCCUOHATILHON COCTABJIAIOIIEH JIMYHOCTH, TTIOMOTAET y4alleMycsi B ONpPEIeICHUN
OyIyIero >KU3HEHHOTO MYTH U B MPO(ECCHOHAIIBHOM BBIOOPE MOCIIE OKOHUYAHHMS IIKOJIBI.
[TogoGHOTO posia 3aMHTEPECOBAHHOCTh CTUMYJIUPYET MOCTOSIHHOE JKeJIaHUE MIKOIbHUKA
K TIO3HAHUIO HOBOTO, PACIIMPEHUIO M YTIyOJEHUI0 COOTBETCTBYIOIIMX 3HAHUU, U



MOJYYEHUIO HOBBIX B TOM YMCJIE MNPAKTUYECKUX HABBIKOB, a TAaKXKE MOTUBHPYET
ydarerocsi Ha mpoGOpUECHTAIIHIO.

[Iporpamma HaileneHa Ha TOMOIIL PEOCHKY B OCBOCHMHM OCHOB OpraHU3allud U
OCYIIECTBJICHUSI COOCTBEHHON MPOEKTHO-UCCIIEIOBATEIHLCKON JACSITEIBHOCTH, a TAK)KE B
MpUOOPETEHUU  HEOOXOIMMOro OmbiTa Juisi  padOThl HaA  WHAWMBUIYAIbHBIM
WCCJICIOBAHUEM WM MPOEKTOM. [IporpaMma mOMOKET IMIKOJBHHUKY B 00Jiee TIIyOOKOM
M3YUYCHUHU UHTEPECYIONIEN ero 001acTu €CTECTBEHHBIX HAYK, a TaKXKE B MPUOOPETCHUU
BOXKHBIX COIMAJIBHBIX HABBIKOB, HEOOXOAMMBIX ISl MPOAYKTUBHOM COLMATM3AIUUA U
bopMHpPOBaHUS IPAKIAHCKON MO3ULIUU:

" HaBBIKA CAMOCTOSTEIBHOIO pEIICHHS AKTYalbHBIX HCCIEIOBATEIBCKHX HIIH
MPAKTUYECKUX 3aja4, BKIIOYAIOMIETO B ce0s YMEHHE BHJETh W aHAIW3UPOBATH
npoOJjieMbl, HYXXJAIOUIMECS] B PEIICHUH, YMEHHE JETAlbHO MpopadarhiBaTh U
peann30BBIBaTh CIOCOOBI pabOTHI C HUMH, YMEHUE MIIAaHUPOBATH COOCTBEHHYIO pPaboOTy U
CaMOCTOSITEJIbHO KOHTPOJIMPOBATh CBOE MPOJABUKEHUE K KEIAEMOMY PE3YJIbTATY;

" HaBbIKA TGHEPUPOBAHHS U OGOPMICHHS COOCTBEHHBIX HIEH, OOICUCHHS HX B
yAO0OHYIO Ui pactpocTpanenus Gopmy;

" - HaBBIKA YBAKUTEIHHOTO OTHOIICHHS K YY>KUM B3TIIAAM H HASSIM, OQOPMICHHBIM
B paboTax JApyrux JroJied, ApYruxX aBTOPOB — BIAJIETBIEB MHTEIUICKTyaIbHON
COOCTBEHHOCTH;

" HaBblKa  IyONMYHOrO  BBICTYIUICHHSL — Iepel  OONBIION  ayJuTOpHUEi,
apryMEHTUPOBAHUSI W OTCTaMBaHUs CBOEW TOYKH 3PEHUs, OTBETOB HA BOIPOCHI
CBEPCTHHUKOB U B3POCIBIX, YOCKICHUS NPYTUX B CBOCU MpPaBOTE, MPOJABUKEHUS CBOUX
HJCH;

" HaBbIKa PabOTHI CO CIICIMATM3UPOBAHHBIME KOMIIBIOTEPHBIMH [IPOTrPAMMAMH,
7a00paTOpPHBIM  000pPYJAOBaHUEM, TEXHUUYECKUMU YCTPONCTBaMH, OHOIUOTEYHBIMU
dboHTaMU W HHBIMM pECypcamHu, C KOTOPHIMHM MOXET OBITh CBsS3aHAa IPOCKTHO-
UCCIIEN0BATENbCKAs AEATEIbHOCTD IKOJIBHUKA.

Kpome Toro, pabora MmMKOJIbHUKA HaJ TPOEKTOM WM HCCIEJOBAaHUEM OyaeT
CIIOCOOCTBOBATH U PA3BUTHIO €TO aJICKBATHON CaMOOIICHKH.

BapuaHThl peaju3anuu NporpaMmmsl 1 (pOpMbI IPOBEACHUS 3AHATHH.

JlaHHasi mporpamMma paccuuTaHa Ha paboTy €O IIKOJbHUKaMH 5-9 Kiaccos.
[lenarory Ba)xHee aKIIEHTUPOBATh CBOE€ BHUMAHUE HE CTOJIBKO HA Ka4e€CTBE pe3yJibTaTa
MPOEKTa WJIM UCCIIEIOBAHUS, CKOJIBKO Ha TOM, YTOOBI yHaIIUACS TIOTydall 3HAaHUSI B TOM
YUCJIE U Y€PE3 BHINIOJIHEHUE TPAKTUYECKOTO 3aJaHUs, J€J1aJl BBIBOJABI U YMO3AKIFOUEHHUS
Ha OCHOBAaHMHM CBOETO HWCCIEHOBAHUS, YUYWICA CpPAaBHUBATH €ro pPe3yJbTaThl C
TEOPETUYECKUM MATEPUATIOM U UCCIICIOBAHUSIMU JIPYTUX IIKOJIBLHUKOB. Takum oOpazom,
IIKOJBHUK OCBOUT OCHOBBI MTPOEKTHO-UCCIIEIOBATEIBCKOMN IEATEIIbHOCTH U MPUOOPETET
HaBBIK KPUTUUECKOTO OTHOIIEHHUS K MaTepuaiy.



[Iporpamma pa3zbuta Ha MOJIYJIH, KOTOpbIE MOTYT OBITh HCIOJIB30BaHbI JIMOO
YacTHUYHO, JMOO0 monHocThio. Tak wmoaynb «Kak JKMBOTHBIE M pacTeHUs
MpUCTIOCA0IUBAIOTCS (IBOJIIOIIMOHHASI SKOJIOTHSA) TpeIonaraercs s U3yyeHus B 5
nwim 6 kimacce B TedueHue ojHoro roma (34 waca B rom). Moaynu «OCHOBBI
pacteHueBoACTBay u «buorexHomorus» paccuuTaHbl Ha 68 4YAacOB U MOTYT OBIThH
peanu3oBaHbl B Te4eHUU 2-x neT (1o 34 yaca B roj) uiu B TeueHuu 1 rona (68 yacos B
rog). Bo BTopoMm ciydae BO3MOXHO MpOXOXkACHHE o00omx wmomyner («OCHOBBI
pacTeHreBOACTBa» B 7 uiu 8 knacce, «buorexnonorun» B 7 win 8 kiacce). AHaIOTMYHO
Moayu «MoJekyasipHble OCHOBBI (PU3HONOTUU U (hapMakosorun» U «MoJeKysipHbIe
OCHOBBI CEJIEKIIMM» PACCUUTaHbl HA 68 YACOB U MOT'YT OBbITh PeaIu30BaHbl B TCUCHUU 2-
x set (1o 34 ygaca B roa) win B TedeHuu 1 roga (68 yacoB B roa). Bo Bropom ciryuae
BO3MOKHO TIPOXOXKJeHHE 000oux Momyiei («MomekyysipHble OCHOBBI CEJEKIIMN» B 8
Kiacce, «MoJeKkysipHble OCHOBBI (hU3MOJIOTUH U (hapMakoJoTun» B 9 kimacce).

MoXHO pPEKOMEHJI0BaTh HCIOJb30BaTh Moayiau «Kak >XMBOTHBIE U paCTECHHS
npucnocadauBaTcs», «OCHOBBI pacTEHUEBOACTBAY, «MoJeKyIsipHble OCHOBBI
CEJICKIIMM» B KaueCTBE HEMPEPHIBHOTO 00pa3oBaTeabHOro 1ukia (5-9 kiace no 1 gacy B
HEJICNI0) IS KJIACCOB arpoOMOTEXHOJIOTHYecKoil HarpaBiaeHHOocTH. Momymu «Kak
’KUBOTHBIC U PACTEHUs TMpucrnocabiuBaroTcsy, «buorexnomornm» n «MoseKkyaspHbIe
OCHOBBI (hM3HOJIOTUH U (HapMaKOJOTUN» B KaueCTBE HEMPEPHIBHOTO 00pa30BaATEIILHOTO
mukiaa (5-9 kmacc mo 1 Wacy B Hememo) i KJIAaCCOB OMOTEXHOJOTHYECKOTO WIIH
MEJIUIIMHCKOTO HAIPaBJICHUH.

B3aumocBsa3s ¢ nporpammoi BocnutaHus. [IporpamMma Kypca BHEYpOUYHOU
JEeSTENbHOCTH pa3paboTaHa € YYETOM pPEKOMEHIAIMi MPUMEPHOM MPOrpaMmbl
BOCIIUTAHUS, YIUTHIBAET MICUXOJIOT0-11€IJarOTHYECKHUE OCOOCHHOCTHU TaHHBIX BO3PACTHBIX
KaTeropuii. ITO MO3BOJSET HA MPAKTUKE COCIUHUTH OOYYAIOIIYIO W BOCIHTATEIBHYIO
NEeATEeNbHOCTD Me1arora, OpUEHTUPOBATH €€ HE TOJIbKO Ha MHTEJUIEKTyaJbHOE, HO U Ha
HPaBCTBEHHOE, COLIMAJIBHOE PAa3BUTHE PEOCHKA. DTO MPOSBISAETCS:

" B IPUOpPHTETE JTHYHOCTHBIX PE3YIbTATOB PEATH3AIlMH IIPOrPAMMBI BHEYPOUHOI
NEeATENbHOCTH, HAIEAIINX CBOE OTPAKEHHUE U KOHKPETU3ALMIO B IPUMEPHOU MPOrpaMme
BOCITUTaHUS;

" B BO3MOXHOCTH KOMIUICKTOBAHHSI Pa3HOBO3PACTHBIX TPYII UIS OPTraHH3AINH
npoOpUEHTAITMOHHONW  JEATEIBHOCTH UIIKOJIBHUKOB, BOCHUTATEIbHOE 3HAYCHUE
KOTOPBIX OTMEUAETCS B IPUMEPHOI porpaMMe BOCIUTAHUS,

" B HHTCPAKTHBHBIX (OPMAX 3aHATHH JUIS UIKOIBHHKOB, OOECIICUHBAIOIINX
OOJIBIIIYI0O WX BOBJICUCHHOCTh B COBMECTHYHO C TI€JJaroroM W JPYTUMH JEThMH
JeSITEIHLHOCTh M BO3MOKHOCTh 00pa30BaHUs Ha €€ OCHOBE JETCKO-B3POCIIBIX OOLTHOCTEMH,
KJIIFOYEBOE 3HAYECHHE KOTOPBIX [MJI1 BOCIHUTAHUS IOAYEPKUBAECTCS NPUMEPHOMN
NpOrpaMMOi BOCITUTAHUS.



Oco0enHocTH padoThl YUYUTEJIS M0 MPpOorpaMme. 3aJa4da YUYUTENs] COCTOUT B TOM,
4TOOBl  COMPOBOXIATh TpollecC MNPO(HEeCCHOHAIBHON OpPUEHTAllUM IIKOJBHUKA,
packpbIiBasi MOTEHIMANI KaXKJOTO Yepe3 BOBJICUYEHHE B MHOTOOOpPA3HYIO JIESTEIbHOCTD,
OpraHU30BaHHYIO B pa3HbIX hopmax. [Ipu 3ToM pe3yapTaToM paboThl YUUTENS B IEPBYIO
ouepellb SBISIETCS JUYHOCTHOE pa3BUTHE ydyallerocs. JIMYHOCTHBIX pe3yJIbTaTOB
YUYHUTEIIb MOXET JOCTUYb, YBJICKAs yYYCHHKAa COBMECTHOM M WHTEPECHOW UM 00OUM
NEATEeNIbHOCThIO,  yCTaHaBJIMBas  BO  BpeMs  3aHITUH  J0OpOXkKeIaTeIbHYIO,
MOICP>KUBAIOIIYI0 aTMOC(hEpy, HACKIIIAS 3aHSITUSI ICHHOCTHBIM COJIEPKAHUEM.

[IpumepHas cxema nIpOBEACHUS 3aHATHM 110 IPOTPaMME:

1. OOBsicHEHNE TEOPETUIECKOTO MaTepraa 1o TeMe.

2. [loaroToBKa K HSKCHEPUMEHTAIBHOMY 3aHATHIO, OOCYXJACHHE OOBEKTOB IS
MPAKTUYECKOTO 3aHSTHS.

3. IlpoBeneHne MPakKTHUECKOTO 3aHATHSI — OCHOBHAS 3a/1a4ya OCBOEHUE METOJI0JI0TUU
JTAHHOT'O SKCIIEPUMEHTA.

4. Tlo OKOHYAHWUU MPEIJIOKHUTH JETSIM, KOTOpPhIE 3aWHTEPECOBAIUCH JAaHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €r0 B UCCIEAOBATENIbCKUN MpoeKT. i1 3Toro HeoOXoAMMO
o0CyIUTh OOBEKTHI, KOTOpbIE YYEHUK OyIeT ucclenoBaTh, COCTaBUTh IUIaH
HKCIIEPUMEHTA.

5. IloMoYb yYEHHUKY MPOaHATU3UPOBATH PE3YJIbTAThI HIKCIIEPUMEHTA.

OueHuTh pe3ynbTaThl MPOEKTHO-UCCIIENOBATENbCKON JNEATEIbHOCTH IIKOJIbHUKOB
MOXHO B TpOIECCe 3alllUThl MMHU CBOMX pabOT B paMKaxX INIKOJIbHON Hay4dHO-
MPAKTUYECKON KOH(PEPEHIIUH.



COJJEPKAHUE KYPCA BHEYPOUHOU JESTEJIBHOCTH

Moayab «Kak :KMBOTHbIE U PACTEHUSA NMPUCTOCAOIUBAIOTCH» (IBOJTHIHOHHASA
3Ko0JI0THs) 5-6 kaaccol (34 yaca)

1. Mpbvi uccneoyem sxcuevie 00vexkmot (6 uacos)

CBoiicTBa M CTPOEHHUE KHUBBIX OPraHU3MOB (CTpoeHue KieTku). Bua, ocodbp —
OpraHu3M Kak efuHas cucrtema. Apanrauuu (npucnocodisenus). [lonstue romeocrasza
KUBOTO opranusma. CriocoOsl ero nojaep:KaHusl.

[Tonsitue BapuatuBHOCTH Tpu3Haka. McciemoBarenbckue pabotel «Bce
(cunMIBI, OeNKHU, Oepe3bl U T.11.) OJuHAKOBBIE? DOTOKBECTY.

Orpannuenuss mopdonornyeckux u (usmonornueckux agantaruii. [logemy
OpraHu3Mbl HE CTAHOBATCA OECKOHEYHO OOJBIIMMH, MaJCHBKUMH, BCESIHBIM.
[IpakTudeckast pabora «CocTaBiisieM KHUTY PEKOPJAOB PaCTEHUM M JKUBOTHBIX HAIIIETO
Kpas.

2. Bnauanue okpyscaroweit cpeovt Ha rcusvle opzanusmul (12 uacoes)

dakTopbl OKpY’Karomie cpenbl (aOMoTHuecKkre, OMOTUYECKHUE, AHTPOIOTEHHBIE).
[Ipumepst  abuoTmdeckux (HaKTOPOB, OKA3BIBAIOIIMX OCHOBHOE BJIMSHUE Ha
JKUZHEJEATENIbHOCTh  JKMBBIX  OPraHMW3MOB:  TEMIIEpaTrypa, CBET, BIAXHOCTb.
[IpakTuueckoe 3ansarue «l[Ber u Temno» (KyOMKH JibJa B3BECUTH, MOJOKUTh B YAILIKU
[letpn Ha pa3HouBeTHYIO Oymary, yepe3 30 MUHYT B3BECUTh 3aHOBO — KTO ObICTpee
pactasun). [IpakTudeckoe 3anarue «UTo pacTBopsieTcs B Bojie» (dKCEepUMEHT « Kuakui
nomy). [lpaktudeckoe 3ansatue «Juddysus BeniecTts B Boje (pacTBOPHI)», «J[BrkeHue
pacTBOpoB mo 1BEeTKYy». I[IpakTnueckoe 3aHstHe «Jlem miaBaer B Boje (aiicOepru,
3amep3aHue BogoemMoB)». [Ipaktuueckoe 3anstue «Jleg mpu 3amep3aHuul pacIupsIETCs»
(pa3pymieHue kaMHs (TOYBOOOPA30BaHUE), 3aMEP3aHNE KIIETOK).

OCHOBHBIE ~ 3aKOHOMEPHOCTHM  NIPHUCHOCOOJIEHHS  JKUBBIX ~ OPraHU3MOB K
adbuornyeckuM (akrtopaM. [IpucrnocoOnaeHuss K OCHOBHBIM aOMOTUYECKHM (haKTopaM:
TeMmreparypa, BIaXHOCTh W cBeT. [Ipaktuueckoe 3ansarue «llly6ay (kyOuku Ibraa
3aBEpHYTh B pa3HbIil MaTepual, B3BecUTh). [IpakTuueckoe 3anarue «I IurMeHTh (MOXKHO
paszenuTh Ha BaTMaHe Kpacutenu u3 (imomactepoB». [Ipaktuueckoe 3amsitue «Kak
’KUBOTHBIE IJIABAIOT B BOJIe» (DKCIEPUMEHT C MUMIETKOMN).

Uccnenoarenbckue padoThl «Biusinue cBeta (Tersia, BIaXxHOCTH, COCTaBa MOYBHI)
Ha pPacTEHUsS B ECTECTBEHHBIX WJIM MCKYCCTBEHHBIX VYCJIOBUSAX» (HA JOCTYITHOM
MaTepuare).

3. B3zaumooeiicmeusn scusvix opecanuzmos (4 uaca)

buotuueckue (bakTophI. 3aKOHOMEpPHOCTH pa3BUTHUS ME>KBHUI0BBIX
B3auMOOTHOIIeHUH. KodsBosonus (XUIIHUK-KEPTBA; Mapa3uT-XO3IUH) IBOJIOIUS
cTparerui goObpiBaHust numy. CounanbHOCTh. Buasi-Bcenenubl. Ilepeuens pactenwuii-
Bpeauteneii. UccnenoBatenbckas pabora «HaOmionenuss 3a B3aMMOOTHOIIEHUSIMU



KUBOTHBIX MIPU JOOBIBAHUU MUIIM (KOPMYIIKHU JIJIsL ITUILL, JJ1s1 TOPOACKUX WIIA CEJIHCKUX
KUBOTHBIX). BeO-kamepwr». UccnenoBarenbckas pabora «PacnpocTtpaHeHune BUIOB-
CUHAHTPOIIOB B HAILIEN MECTHOCTI.

4. Yenoeex 6 yncuznu pacmenuii u yxcueomuuvix? (6 yacos)

AnTtponiorennsie ¢aktopsl. [IpaBaa v, 4To MepBOOLITHBIC JIFOAU KU B TAPMOHUHU
¢ npuponoi. OIOMAIIHUBAHUE U MPUPYUYECHHUE KUBOTHBIX U PACTCHHI. 3a4€M CIIacaTh
BBIMUPAIOIIUE BUJIBI, KaK 3TO nenarh. KylbTypHbIE pacTeHUs U HUX JUKHUE TPEOKU.
[Touemy BakHO MX cOXpaHATh. PasHOOOpa3ue KyJabTYpHBIX PAaCTEeHU M MX 3HAYCHUE B
KU3HU yenoBeka. KpacHas kaura Bameit teppuropun. Oco60 oXpaHseMble TEPPUTOPHH,
3anoBegHUKU Poccum u mupa. Ilpaktuueckas pabora «Pa3sHooOpasue KyIbTypHBIX
PACTEHHI B BallIEM PETHOHEY.

Uccnenoarenbckas padora «BnusiHue aHTpONMOTEHHBIX (DAKTOPOB HAa pPa3BUTHE
pacTeHui B TOPOJI€/HACEIEHHOM ITyHKTE.

Okckypeusi/mpaktudeckas padora «OOIIT B Bamem peruoHe — YHHUKaIbHbIC
OOBEKTHI TPUPOIBI».

5. Dkonozuueckue nuwiu (6 uacos)

buocdepa — onHa n3 BaxkHEHUX oOosouek 3eMid. UTO Takoe «IKOJIOTHYCCKHE
HUIIW» U Kak oHu (opmupyrotcsa? dopmupoBaHue 3HaAHUN TI0O OHOpPa3HOOOPA3HIO
KU3HCHHBIX ~ (OpM,  TIOBEJACHUECKMX  MPUCHOCOONCHHM,  MOAU(UKAIIMOHHAS
M3MEHYUBOCTH (Ha 0a30BOM ypoBHE). PacTutensHbie cooliiecTBa U uxX TUlibl. Pazputue
Y CMEHbI paCTUTEIbHBIX COOOIIECTB.

UccnenoBarenbckue pabOThl «IDKOJIOTUUECKUE HUILIKA BOKPYT TeOs — OINMUCaHHE
dakTopoB okpyxkawiieit cpenb». HccnemoBarensckue paboTel «DeHonornyeckue
HAOIIOICHUS.

Monyab «OCHOBBI PACTEHHEBOACTBA» 7-8 Ki1acchl (68 yacos)
1. Beeoenue 6 pacmenuesoocmeo (2 uaca)

Yro-Takoe pacTeHUEBOJACTBO: OCHOBHBIE (DaKTOPhl BBIPAUIMBAHUSA PACTEHUU.
Hcropust pa3BuTHs arpoxuMuyeckux 3HaHui (paborsl M.B. Jlomonocoga, 0. Jlubuxa,
Bbyccenro, B.B. JlokyuaeBa, K.A. Tumupszesa, I[1.A. Kocteruesa, [I.H. [IpssaunnnkoBa
u ap.). [Ipaktudeckas padota «bouka JInbuxa.

2. Azpomexnuueckuil 3kcnepumenm (6 uacos)

IIpaBuna mMOCTAaHOBKHM arpo3kcrnepuMeHToB. IlocTaHOBKa 3KCHEPUMEHTOB C
pacTeHusIMUA. BBIOOp TEMBI, COCTaBIEHUE THUIIOTE3bI, LENH U 3a4ad HKCIEPUMEHTa IO
BBIDAIIMBAHUIO PACTEHH B KOHTpoiupyemou cpene. KoHTpoan, MTOBTOPHOCTH,
npoBeleHne dKcrnepuMmeHTta. [lnanupoBanue skcnepumenTa. OlleHKa pPe3yJbTaTOB
skcniepuMenTa. MccnenoBarensckas padora «®DakTopbl, BIMSIONIME HA MPOpPACTaHUE
ceMsiH (POCT IPOPOCTKOB)».

OcBoeHne TEXHOJIOTUHU KPYIJIONOIMYHOTO BBIPAILIMBAHUS CAIATOB U MUKPO3€EJICHU



B KOHTPOJIMPYEMBIX HMCKYCCTBEHHBIX YycCJIOBHsX. COOp yCTaHOBKHM IS BbIpal[UBaHUS
pPacTeHU B KOHTPOJIUPYEMBIX YCIOBHSX.
3. Ponb xumuueckux sniemenmoe ¢ numanuu pacmenuii (20 uacos)

Bopa. PactBop. BhITskKKa. AHMOHBI, KaTHMOHBI, 3JIEKTPOINPOBOJHOCTL W pH
pactBopa. Posib XuMHYECKUX 37IEMEHTOB B TUTaHUU pacTeHui. [lonydueHne nuraTteapHbIX
BelecTB pacTteHusaMu. [Ipaktuueckas padorta «CxeMbl TUTATENbHBIX PACTBOPOB. Pacuer
103 YI1OOpEHUH U1l MUTATEIbHBIX PACTBOPOBY.

YnoOpenusi: opraHuyeckue, MHUHEpaldbHblE, MHKPOOHOJOrMYecKue. THIIbI
nuTaHus pacTeHud. Bo3aymHoe u MuHepanbHOE (KOPHEBOE) NUTAHHWE PACTCHUH.
TpaHCIIOPT NHWTATENBbHBIX BEIIECTB PACTECHUM: BOCXOIAIIMA W HUCXOIAIIUA TOK.
Baxneimue kanuitaeie, pochopHbIe U a30THBIE yA0OpeHus, ux cBoicTBa. [IpocTeie u
cinoxHbeie ynoOpenus. [Ipaktuueckas paborta «llpaBmna cmemmBaHus ya0OpEHHI
[Ipaktrueckast pabota «I[luTtanne pacTeHU: TEXHOJIOTHS MPUTOTOBICHUS MUTATEIBHBIX
PacTBOPOB ISl PA3HBIX KYJIBTYP).

PocT u pa3BuTHEe pacTeHMil: 3Tambl OHTOreHe3a, (DaKTOphI, BIUSIOIIME HA POCT
pacTeHHWil: CBET, TYyCTOTa IMOCaJO0K, nuTaHue, cyoctpar. IIpakTtmdueckass pabora
«MOHUTOPUHT MUHEPAIBHOIO IUTAHUS PACTCHUI.

Oco0EHHOCTH MHUTAHHWS PAcCTEHUM a30TOM. A30T W €ro 3HAYEHHUE B >KU3HU
pactennii. @OpMBI a30Ta U UX IPEBPALIECHUE B IIOYBE.

Ucrounnku dhocdopa mis pactenus. 3HaueHue GochopcoaepKanimx coeanHeHNI
B KJIeTKe. Ponb Makposprudeckux coenuHeHuit pocdopa B sHEpreTHaeckoM oOMeHe.

Brnusitnue kanuss Ha (QuU3MUECKHE CBOWMCTBA MPOTOIUIa3Mbl, Ha (PEPMEHTHI
YTJIE€BOJOPOJAHOIO 0OMEHa, CUHTE3 OeNKOB U Jp. Ponb kanus B nmojaepxaHuu MOHHOTO
OaslaHca B TKaHsX, B MPOIECCaX CaMOPETYIISAIUU.

PerynaropHas u cTpykTypooOpa3zoBareiibHas poOJb Kalblidd. YdYacTHe B
0o0pa30BaHUU KJIETOYHOU CTEHKH, MOJJACPKAHUU CTPYKTYPhl MEMOpaH U PEryJIsius UxX
ITPOHUIIAEMOCTH.

3HadyeHWEe MarHus B METa0OJM3Me pacTeHuid. MarHuii B cocTaBe XJopoduiuia,
CXOJICTBO XJIOpOMIITIa ¥ TEMOTIO0MHA KaK CBUICTENHCTBO €IMHCTBA OPTaHUYECKOTO
MHpa.

Cepa 1 ero OCHOBHBIE COEJUHEHUS, UX POJIb B CTPYKTYPHOM OpTraHU3alliK KJIETKH,
y4acTUE B OKUCIHUTENbHO-BOCCTAHOBUTEIIbHBIX PEAKIIMX.

Muxkpoanementsl. [lpeacraBienuss o pojid MHUKPOIJIEMEHTOB B MeTa0oJIU3Me
pactenuii. OCOOEHHOCTH MOCTYIUICHHS MHKPOIJEMEHTOB B pacTteHusi. CHHEPTru3M H
AHTArOHU3M 3JIEMEHTOB TUTAHUS PACTCHUMU.

PacturenpHass muarHocTWKa W METONIBI WACHTHU(UKAIMKM HEIOCTAaTKa/M30BITKA
anemeHToB nutanus. [Ipaktudeckas padota «PacturenbHas TMarHOCTUKAY).

UccnenoBarenbekas padota « O1ieHKa COCTOSIHUSI KOMHATHBIX PaCTEeHUH, pacTeHU
Ha IIKOJIBHOM TEPPUTOPUHU, YCTAHOBKA MPUYUH MATOJOTMYECKUX COCTOSHHUM (IIpH



HaJIAYWHN)».
UccnenoBatenbckas pabota «OneHKa BIUSHUS PA3IMYHBIX DJIEMEHTOB Ha
COCTOSIHUE PACTEHU (COCTABIICHUE PA3TUYHBIX TOJKOPMOK)».

4. Pecynamopwvt pocma pacmenuii. 3aujuma pacmenuii (4 vaca)

[TonsiTue o perynsitopax pocta pactreHuid. CTUMYISTOPBI pocTa — (GUTOTOPMOHBI
(aykcuHbl, THOOEPETUTMHBI, IMTOKUHUHBI). THTHOUTOPHI pocTa pacTeHuil: 1. mpupoaHbIe
(abcum3oBasi KUCIOTa U HEKOTOpbIe (heHOJIbHBbIE BeIeCcTBa (MKyMapoBasi, KOpUYHAasi,
CAIMIIWIIOBAsE K-Thl), 2. CUHTeTHYEecKue (MOpPGAKTHHBI, pETapAaHThl, Ie(OTUAHTHI,
JIECUKAHTHI, repounuapl). DOUTOMOHHUTOPUHT U OICHKA COCTOSIHUS pacTCHUM.
CoBpemeHnHbIe criocoObl MoHUTOpWHTA. [IpakTmdueckass pabota «OUTOMOHHTOPUHT U
OLIEHKA COCTOsIHUS pacTeHuil. COBpeMEHHbIE CIOCOObI MOHUTOPUHTAY.

UccnenoBarenbckas pabora «BiausiHue rerepoaykcrHa Ha mpopacTaHue (poct Ha
Pa3HbIX CTA/IUAX, B PA3HBIX YCIOBUSIX) PA3IIMUHBIX PACTEHUNY.

3amura pacTeHuil OoT BpeauTeneil: ocHOBbl OuMometona. IIpaktuueckas padbora
«MHCEeKTapuy: MpaBUiia M YCIOBHSI PA3BEICHHUS IMOJIE3HBIX HACEKOMBIX).

5. Boomuasa, necuanas u no46eHnasn Kyiomypol, ux npumMeHenue 6 6blpaujueanuu
pacmenuii. Quzuonocua pacmenuil (8 uacos)

Boanasi, mecuyaHas ¥ TOYBEHHAs] KyJbTypbl, X NPUMEHEHHE B BbIpalllUBaHUU
pactenuii. IIpoBenenne Bonbl B KOpHEe M crebine pacreHuid. [Ipakrtuueckas paborta
«KopHeBoe naBieHue».

Boaublil pexum pacTeHHWil: CTpO€HHE YCThUIL: (DAKTOPBI, BIMSAIOIIME Ha HX
PACKpBITHE U 3aKpbITHE. 3HAYEHNE MEXaHU3Ma PETYJISLUN UCIIAPEHUS BIIard PaCTCHUEM.
[TpakTnueckas padbota «[IpuroroBnenue npenapara ycTbUil METOJIOM CIIEIIKa.

HccnenoBarenbckue paboThl: «BiusiHUE yCIIOBHWA COAEp)KaHHUsS PACTEHHM Ha
KOJIMYECTBO YCTBUID).

doTocuHTE3 — yHUKaJbHBIN mpouecc pacteHuil. TemHoBas U cBeroBas (pa3bl
¢dorocunTe3a. 3HaueHUe (POTOCHHTE3a /IS J)KUBBIX OpraHu3MoB. lIpakTuueckas pabora
«DyHKIMOHANbHAS ~ JMArHOCTMKA PAaCTEHHH IO aKTUBHOCTH  XJIOPOIUIACTOB)
UccnenoBarensckas pabora «Omnpenenenune xiopopmwmia A u b, onenka
(OTOCHHTETUYECKOI AKTUBHOCTU PACTEHUH U (PAKTOPOB, BIUSIOIIUX HA HEEH.

@akTOpBl POCTAa PACTEHUM: BO3AyX M a’pauus. [log3zeMHoe npIxaHue pacTeHMI:
COCTaB TIOYBEHHOI'O  BO3AyXa, Tra3000MeH. [‘a3000MeH 1mpu OECOYBEHHOM
BbIpamuBanuu. Ilpaktuueckas pabora «Aspanus, CO2 u O2. JlpIxaHuE pacTEHUN».
[TpakTrueckas pabota «JlpIxaHue pacTEHUI: OlleHKa UHTEHCUBHOCTH JIbIXaHUsI PACTEHUIN
Y TUIOJIOBY.

UccnenoBatensckue paboTel: «BiusHue cnocoOa BbIpamuBaHus (cocTaBa
MIUTATEIbHOW CMECH, CXEMbI BHECEHHS) HA POCT U PAa3BUTHS PA3IMYHBIX PACTEHUIN.



6. Kynovmypuwie pacmenusn. Cospemennvle acnekmol cenexyuu (20 uacoes)

Kak denoBek cranm ucnonb3oBarh pacTteHusi? CBA3b pa3BUTHUS LHMBUIU3ALUU
YyeJI0BeKa M OJIOMalllHUBaHus pacteHuil. Jlomectukanms. Jluckyccusa «/lomectukanus,
BCE JIM PACTEHHS W IKUBOTHBIEC, KOTOPBIE JKHUBYT PSIIOM C YEIOBEKOM HM
OJIOMAITHUBAIOTCA? MOXHO JIM CYUTATh TapaKaHa OJOMAIIHEHHBIM KUBOTHBIM ?)

HacnenctBeHHOCTh M MBMEHUMBOCTh — OCHOBHBIE CBOMCTBA JKUBBIX OPTraHU3MOB.
N3menunBocth. Buasl m3meHunBocTh. IlpakTudeckas pabora «MoaudukainroHHas
M3MEHUYMBOCTbH (JIUCThSI, UTOJIKU C OJTHOTO JIEPEBA)».

I'en — wMarepuanbHBII HOCHUTEIb HACIECACTBEHHOCTH W  U3MEHUYHMBOCTH.
HyknenHoBsie kucioThl. JIokanu3anus reHETUYECKOrOo Marepuana B KieTke. JleneHue
kietok. Permmmkanus [IHK. OcHoBHas morma MonexyssipHoi 6nonoruu. TpaHCKpUIIIws.
Tpancnsauua. Mytanuu. IIpaktudeckas padota «I'eH — HHCTpYKIUs 10 COOpKE KIIETKU
(Ha Oucepe unu KoHCTpykTope)». IlpakTuueckass pabora «MyTtamus Ha OyTtepOpoje
(J1r000¥ 00BEKT M3 TpeAblayIled paboThl, e U3MEHEHHE MHCTPYKIIMU TPUBEIET K
M3MEHEHUIO BHEIIIHETO BU/Ia OOBEKTA)».

Oddext OyThUIOUHOrO TOPJBINIKA M TEHETHYeCKoe pazHooOpazme. Urto Takoe
reH0aHk? 3ayeM COXpaHITh TeHETUYECKHUE pecypchl pacTeHuii? OCHOBHBIE CIOCOOBI
COXpaHEHUS TCHETHYECKUX PECYpCOB pacTeHUH (eX situ u in situ).

3nauenue pabor H.M. BaBuioBa. 3akoH  TrOMOJIOTHYECKUX psiioB. LleHTpsI
MIPOUCXOXKIECHUS KyJabTypHbIXx pacrennii H.M. Basunoa u ILM. JKykosckoro.
[IpakTrueckas padota o rpynnam «OTKy1a Ha HalIUX CTOJIaX (PPYKThI/OBOIN/3IIAKIY.

OcHoBHbIE MeTOnbI cenekiuu. [ ubpuamzanus. Popmbl otOopa. OCHOBHBIE
HAIPaBJICHUS CENEKINH: YJIYUIICHUE YPOKAMHOCTH, YCTOMUYUBOCTA K OMOTHYECKUM U
abuoTtnueckum Qaxrtopam. [IpakTuueckas padora «BeipanuBaem ropox. Kak nposectu
CKPEIIMBAHUE Y TOPOXaA».

Ecte nm xu3up B mnpobOupke? bBuOTEXHONOrusi KyJIbTYpHBIX pacCTEHUU.
UccnenoBarenbckasi pabora «BeIpamuBanue pacteHuii B npoOupke» (MOXKHO
BOCIOJIB30BaTbCSl  PE3YJbTaTaMH NPEABIAYIIMX JKCHEPUMEHTOB II0 COCTABJICHUIO
MUATATEJIbHBIX PACTBOPOB JJIsl pACTCHUH ).

Kak  yenmoBexk  Moxker  momuduimpoBath  pacrteHua?  ['eHeTmyeckoe
penaktupoBaHue. CoOBpEMEHHbIE  NOAXOAbl W JIOCTHKEHHS  I'€HETHYECKOTO
penaktupoBaHus  pacreHmil.  [Ipaktmueckas  pabota  «I'©HOMHBIC  HOYKHHIIBI
(mogenupoBanue padoTsl cuctembl CRISP-Cas).

7. Pacmumenvnasn npooykuyus. (8 uacos)
Hanzemusie n moazemubie opransl pactenuid. [loder u Bugon3mMeHeHHbIN To0eT
pactenuii. CriocoObl pa3MHOKEHHS pACTEHUH.
[lonsiTue o0 KadyecTBe NPOAYKTOB TmuTaHus. [IpoOnemMbl  KOHKYpEHIMH
OTEYECTBEHHBIX MTPOAYKTOB MUTAHUS C UMIIOPTHBIMU. JIOTHCTHKA TOCTAaBKU U CPEICTBA



coxpaHeHusi npoaykroB nutaHus. [lpakrtuueckas pabora «llpeaenbHO nomycTHMbIe
koHueHnTpauu (IIJIK) u metonsl KOHTpoJis 0€30MaCHOCTU PACTUTENBHBIX MPOJYKTOB
IIATAHUS».

Mukpo3seneHb: moJe3HOCTh U TexHosorus. MccnenoBarensckas pabota «OneHka
Ka4yecTBa BbIPAILIEHHON MUKPO3€eIeHW» (JIMOO CBOsI, TMOO U3 Mara3uHa).

XHAMUYECKHN aHau3 MIPOAYKIHU. OcHOBBI CHEKTPOPOTOMETPUH.
[Totenmmomertpus. Xpomatorpadus. [Ipakruueckas padbota «MeTo bl OLIEHKH KayecTBa
pacTUTENbHOW NPOAYKLIMH: XPAaHEHUE M COXPAHHOCTh MMTATENbHBIX BELIECTBY» (IO
JOCTYITHOMY 000PYZIOBAHHUIO).

UccnenoBatenbckast pabora «Omnpexnenenne ButamuHa C MeTOA0M OOpaTHOIO
TUTPOBAHUS B TJIOJIaX HA PA3HOM CPOKE (CTIOCO0€) XpaHCHUS.

Monayab «buorexnonorus» 7-8 kiaaccsl (68 yacon)
1. Buomexnonozus (4 uaca)

[lonsiTne OWOTEXHOJNIOTUU. 3adyeM UEJIOBEKYy OWOTEXHOJIIOTHH, B YeM HX
MPEUMYILECTBO MEepe]] XUMUYECKUM CUHTE30M. OCHOBHBIE OMO0OBEKTHI OMOTEXHOJIOTUH:
MPOMBIIIIEHHbIE MUKPOOPTaHU3Mbl, KJIETKU U TKAHU PACTEHUH, KUBOTHBIX U YEJIOBEKA,
ounokaranuzatopsl. IIpakTuueckass pabora «Ilpumepbl mpuMeHeHUs OHMOIOIMYECKHX
O00BEKTOB B TBOEH KU3HU.

Coipbe /Ui OMOCHHTE3a W OLIEHKa €ro OMOJOrMYecKoil HeHHOCTH. OCHOBHBIE
UCTOYHHUKHU yriieponaa, a3oTa, (ochopa, MukposnemeHToB. McciaenoBaHHe HOBBIX
HMCTOYHUKOB CHIPhS (BKJIOYAsi BOMPOCHI €ro MpeBapUTesIbHON 00paboTKH), pazpaboTka
HOBBIX THUTATENbHBIX CPEJ, B TOM YHCII€ BKIIOYAIOMIMX OMOCTUMYISTOPHI U JpYyrue
AJIEMEHTHI YIPABJIEHUS U ONITUMHU3ALIUN TPOLECCOB OMOCHHTE3a. MeTo 1bl ONTUMHU3ALUU
IIUTATENbHBIX CPELI.

2. Mukpoouonozus (12 uacos)

[lonoxeHue NPOKAPUOTOB B CHCTEME oOpraHuyeckoro wmupa. CrpoeHue
OakTepuanbHOi KieTku. Knaccudukanus O6akrepuit. Mopdonorus 6akrepuii. [IpocTsie
U CJOXKHbIE METOAbl OKpalluBaHWs OakTepuil. dusnonoruss OakTepuil: NHUTAHUE,
JbIXaHUE, POCT U Pa3MHOKEHHUE. 3HAKOMCTBO C IOMEHOM ApxeH (3KCTpeMOPUIBHOCTD,
OCOOEHHOCTH CTpPOEHHUs KieTkn). JJabopaTtopHas pabora «DUKCHpOBaHHbBIE IpenapaThl
Oaktepui. OrmnpeneneHue (GopMbl MNPEAJIOKEHHBIX KYJIbTYp MHKPOOPTraHU3MOB,
UCIIOJNIB3YSl MPOCTOM MeToa okpacku» JlabopatopHas pabota «OmnpenerneHue Tumna
KJIETOYHOM CTEHKH METOJOM OKpalIuBaHus 1o I'pamy» (Ipy HAIMYUU PEAKTUBOB).

Momnounokucinoe u crnuptoBoe Opoxenue. dortorpodubie U XeMOTpOPHBIC
Oaktepun. KuHeTmueckoe  omucaHue — mIpolecca  pocTa MUKPOOPTaHU3MOB.
OKCHOHEHIMaJIbHAasi ~ MoJenb  pocta. Kunetmka  rubenu  MHUKPOOPTraHU3MOB.
JlabopatopHas pabota «[IpuroroBieHue NpUKU3HEHHBIX MPENAPATOB MOJIOYHOKHCIIBIX
OaKTepuiny.



[Tatorennsle OakTepuu. YymHas najaoyka v yepHasi CMEPTh, OOTYJIU3M, CTOJNOHSIK,
Tyoepkynes. Mctopus 60pr0bI ¢ OakTepranbHbiMu nHbeKusIMu. Jlaboparopras pabora
«IToceB cmbiBa ¢ pyk Ha yamku Ilerpu». JlaboparopHas pabora «Bwinenenue 4ucToit
KyJIbTypbl Oaktepuil. MeTon pasBeneHuUd. MeTOJ HCTOMIAIONIETO  IITPUXA.
JlabopaTtopHas pabota «Mopdonorudyeckas XapaKTepUCTUKA BBIJICICHHON YUCTOM
KyJbTYpPbI: XapaKTepUCTHUKA KOJOHUHU, opMa OAKTepUil, TUIT KIICTOYHOM CTEHKI.

Boiina 0ecCKOHEYHOCTH: aHTUOMOTUKHU NPOTUB OakTepuil. MexaHu3Mbl AeiCTBUI
aHTUOMOTUKOB. MeXKIIeTouHass KOMMYyHUKalus Oaktepuil. UyBCcTBO KBOpyma.
JlabopaTopHas pabota «CpaBHEHHUE pOCTa MHUKPOOPraHM3MOB Ha Yallke 0e3 U C
noOapnenus aHTHOMOTHUKOB» lccnenoBarensckas pabora «Ilouck MUKpoOpraHM3MOB
00J1a/1al01UX aHTAaTOHUCTHYECKON aKTUBHOCTBIOM.

[Ipumenenue OakTepuii ueroBeKoM. KuHeTWdyeckoe omnucaHue OMOCHHTE3a
IIPOAYKTOB MHUKPOOpPraHu3Mamu. bakrepnu, KOTOpbIE MOTYT pasjiaratb IUIACTHK.
UccnenoBarenbckas pabota « BbiaeneHne MOJIOUYHOKUCIBIX OaKTepui, HCCIIETOBAaHUE UX
AKTUBHOCTH.

Mukpoopranu3mbl B arpoOMOTeXHOJIOTHH. FICKyCCTBEHHBIE acCOIMaluU PACTEHU I
¢ Mukpoopranuzmamu. HMccnenoBatenbckas padota «Bpigenenne 6akTepuil Mmoie3HbIX
IJI. PACTCHUID.

3. Jykapuomuueckue op2aHuzmMbl 6 Ouomexmoo2uu (niaecregvie 2puosl,
oposicicu, 6ooopocau) (12 uacos)

[TnecHeBbIe TPUOBI MPOAYIIEHTHI OMOJIOTHYECKH aKTUBHBIX BEITICCTB.

OO6miast xapakTepuCTHKa IpoxcKel caxapomuileToB. McTopuss HCHOIb30BaHUS
IPOACGKEH B TPAIUIMOHHON OMOTEXHOIOTHH. TEeXHOJOTUH BUHOAENHUS U XJIEOOTICUEeHHS,
CIelMaIM3UPOBAHHbBIE pachl ApoxoKer. Merabonmu3M Ipoxokei. Peakius cmipToBOro
opoxenus. JlaboparopHas pabora «Iloacuer kieTok apoxoked B kamepe [opseBay.
JlabGopaTtopHas padota «OOHapy)eHUE MPOMYKTOB CIUPTOBOTO OPOKECHHS: STUIIOBOTO
CrUpTa MU Yyrjiekucioro rasa». [lomydeHue BTOPUYHBIX META0OJIUTOB B JAPOXKIKAX.
JIpoxKu Kak MpoAyLeHThl OuoTOIIUB. [lomydeHue 1eneBbix OeIKOB B APOXKIKAX.

OcoOeHHOCTH BEreTaTUBHOTO M TOJIOBOTO Pa3MHOXKEHUS y JPOXIKEH, 3HAaUCHUE
U3YUYEHHUsS] MHUTO3a M LHUTOKMHE3a Uil ONTMMM3ALHUHM MPOLIECCOB KYJbTHBUPOBAHUS
JPOAGKEBBIX IITAMMOB, TIOHUMAHUS MPUYUH MTATOT€HHOCTH JPOXKKEN U rpubOB, MMOUCKA
MulieHeH (QYHTUIUAOB ©  pa3pabOTKM  HOBBIX JICKAPCTBEHHBIX IPENapaToB.
JlaGopatopHass pabora «HaOnrogeHue  pa3sMHOKEHUS  JAPOAGKEBBIX  KIETOK.
[IpakTuueckas padora «llomyuenue TBopora u kedupa Ha OCHOBE MOJIOUYHOKHUCIBIX
Oaktepuit». [Ipaktuueckas padbora «OCHOBHBIE BHUJIBI KBaca M HUX XapaKTEPUCTHUKA
«JIpoAOKM U MOJIOUHOKHCIIbIE OaKTepuu, MPUMEHSIEMbIe IJis TPOU3BOJCTBA KBacay.
[Ipaktuueckas pabora «CpaBHUTENbHBIA aHANIM3 PA3BUTHUSL JPOXOKEH B a’pOOHBIX U
aHa’pOOHBIX ycnoBusix». Ilpaktuueckas pabota «MeTolIbl OIEHKH CBOMCTB



XJIeOOTIEKapHBIX Jposkokeld. OCOOCHHOCTH TPHMEHEHHS IMPECCOBAHHBIX, CYIICHBIX MU
WHCTAaHTHBIX Apoxokei». MccnenoBarensckas padora «BiusHue (GU3MKO-XUMHYESCKUX
(hakTOpOB Ha Ka4eCTBO OMOTEXHOJIOTUYECKOW MpOAyKIuH (KBac, Kepup, coip, Xjaed u
Ip.)».

Bomopocnu — mepcreKTUBHBIN OOBEKT /I MPOW3BOJCTBA OEKa W YIJICBOJIOB.
broTtexHomorHYecKre METOIBI OYUCTKH TBEPIBIX, KHUIAKUX OTXOJOB M Ta3000pa3HbIX
0TX0/10B TMpou3BOACTB. CTouHble BOABI. CXEMbl OYHCTKH. BHOGUIBTPHI, a’pOTEHKH,
METAaHTEHKH, OKCUTCHKH. AKTHUBHBIA WJI W BXOIAIIME B HETO MHKPOOPTAHU3MBI.
Hcnonbp3oBanue BOAOpOCHel B OYMCTKE CTOYHBIX BoA. MccnepoBarenbckasi pabota
«Bnusiaue gusnko-xumudeckux Gpaxkropos Ha pocT Bojgopociu (Chlorella vulgaris)y.

4. Hacneocmeennasn ungpopmavus (8 uacos)

HacnenctBeHHOCTh M M3MEHYMBOCTh — OCHOBHBIE CBOKCTBA KMBBIX OPraHU3MOB.
N3meHunBocTb. Buapl n3menunBocTh. llpakTnueckas pabora «MonauduxanroHHas
U3MEHYMBOCTb (JINCThS, UTOJIKU C OJTHOTO JIEPEBA)».

I'en — wMaTepHaJbHBIA HOCUTENb HACJIEACTBEHHOCTH M  HW3MEHUYHBOCTH.
HyxiienHoBele KUCHOTHI. JIOKanM3anus r€HETUYECKOTO MaTepuana B KieTke. Jlenenue
kietok. Permukarus JJHK. OcHoBHast torma momnexkynsapHoit 6nonoruu. TpaHCKpUIus.
Tpancnsauug. Mytanuu. Ilpaktudeckas padota «I'eH — HHCTpYKIUS IO COOpKE KIIETKU
(Ha Oucepe unu KoHCTpyKTOope)». IIpakTtuueckas padora «Mytauuss Ha OyTtepOpone
(/0001 00BEKT M3 MpeAblaylied padoThl, II€ U3MEHEHUE WHCTPYKLHU IPUBEIET K
M3MEHEHUIO BHEUTHETO BU/1a O0BEKTa).

5. Bupyconocus. (6 uacos)

[TonoxeHue BUPYyCOB B CUCTEME OpraHndeckoro mupa. CTpykTypa 1 XUMUYECKUI
coctaB BuUpycoB. Kraccuduxamus BupycoB. Pempoaykmusi Bupyco. I[Ipocmotp
JOKYMEHTAJIBHOTO (UiIbMa O BUpycCax.

Bupycsl - Bo30yauTenu nHpeKunoHHbIX 0one3neil. OukoBupychl. bakrepruodaru:
CTpOCHHE, CBOMCTBa, mnpumeHeHue. lIpaktuueckas pabora. «MeTon pa3BeaCHUIN
[IpakTuueckas padota. « TutpoBanue 6akrepuodarony.

buonornyeckue MmeToap1 60pHOBI C BUPYCaMH.

6. I'ennasn unsicenepus u 6Guomexnonozuu. (8 uacos)

OcHoBbl reHHOU uHXXeHepuu. Bekropa. Cnenuduueckue depMeHTHl OakTepHil.
[IpakTuueckass pabora «DHJOHYKIIEa3bl PECTPUKIUU (paboTa C HYKICOTHIHBIMHU
MOCJIEI0BATEILHOCTSIMH Ha Oymare).

buorexHomornu npoayKiuu OEIKOB B OaKTEpUANbHBIX KylbTypax. JlocTmkeHus
TeHHOW WH)KEHEPUHU 1 OUOTEXHOJIOTHUH.

CRISPR/Cas — cucrema ananTUBHOIO HMMMYHHTETa OakTepuii W apxeil.



[Tpaktuueckas padota «I'ennbie HOxHULBI - CRISPR/Cas (MogenupoBanue Ha Oymare)»

I'MO. Metoasl nonyuenus 'MO. Urpa-auckyccust « Beiurpaii rpadT Ha co3jaHue
I'MO».

7. buomexnonozuu ¢ s>icueomunoeoocmee (8 uacos)

JlomecTuKkaiys OCHOBHBIE JOMAIIIHUE UBOTHBIC; COBPEMEHHBIE IKCIIEPUMEHTAX
10 JIOMECTHKAIIMY >KUBOTHBIX (JIMCHUIIA, HOPKA U JP. — SKCIIEPUMEHThI HaAYyYHOU IIKOJIBI
akanemuka bensena). Juckyccus «JloMmectukanusi, BCe JU PACTCHHS U KUBOTHEHIE,
KOTOPBIC JKHUBYT PSAIOM C YEJIOBEKOM UM OJOMAIIHUBAIOTCA? MOXHO JIM CUHUTATh
TapakaHa 0JIOMAIIHCHHBIM >KUBOTHBIM 7).

CoBpeMEHHBIE METOJBl B JKMBOTHOBOJCTBE: TpAaHCIUIAHTAIUS ASMOPHOHOB,
XUMEpHbIE  KUBOTHbBIE, KJIOHUpoBaHue. IIpakTuueckass pabora «Mertoauka
KJIOHUPOBaHUs (MOJIEIUPOBaHKE Ha Oymare).

OcHoBHBIE 00JIE3HU KUBOTHBIX M POJIb MATOTEHHBIX MHKPOOPTraHW3MOB U
Mapa3uTOB B PA3BUTHUM 3a00JICBAHUM JOMAIITHUX >KMBOTHBIX M OCHOBHBIX Mepax O0pBHOBI
C HUMHU; POJIb TOJIC3HBIX MUKPOCUMOHWOHTOB B OpraHu3Me KUBOTHBIX. [lomoxuTenpHoe
1 1060YHOE (OTPHUIIATEIILHOE) BO3/ICHCTBUN aHTHOMOTHUKOB Ha OPTaHU3M B XO/I¢ JICUCHUS
KUBOTHBIX; II€JIM W 3aJa4yd BETECpPUHAPUM. BHOTEXHOJIOTHS KOPMOBBIX ITpEIaparosB.
[TpakTtruueckast pabora «CocTaBieHre parioHa MATAHUS KUBOTHOTO, PAcUeT Pacxo/I0B
Ha cojepxxanue». HMccrnenoBartenbckas pabora «OleHKa KadyecTBa MOJIOYHOU
MIPOTY KUK,

8. Buomexnonozuu é pacmenuesoocmee (10 uacos)

OcHoBHbIe MeTOAbl ceneknuu. ['ubpuauzanus. Dopmbel oTO60pa. OCHOBHBIE
HAIPABJICHUS CEJICKINU: YIYUYIIeHUE YPOKaWHOCTH, YCTOMUUBOCTU K OMOTUYECKUM U
abuornueckuM (pakropam. I[Ipaktudeckas padorta «BsipammBaem ropox. Kak nposectu
CKpEILUBAHUE Y TOPOXA».

OCHOBHbIE MOJXO/Abl CEJIEKIUA UM OMOTEXHOJOTHH KYJIbTYPHBIX PpAaCTCHHUIA,
I'mOpunuzanusi, oOTHalNeHHAs TUOpUAM3ALMs, WCKYCCTBEHHBIM OTOOp, TeTepo3uc,
TpaHcopMalusi, MyTareHe3, reHeTUUeCKOoe penakTupoBanue). VMctopus cenekuuu B
Poccuun n mupe, ucropus pa3BuTvs BaXXHEMIIUX COPTOB KYJIbTYPHBIX PACTECHUN.

Kak yenoBek MoxeT MOAUPUIIUPOBATH pacTeHus? ['eHHas HHKEHEPUsT pacTeHUI:
Uro Takoe reHeTWyeckas WHXKEHEpHUs pacTeHuidl. TpaHcreHHble pacTeHus. MeToibl
nonyuenusi. OOpa3zoBaHue OIMyXoJiel y pacTeHuil. ArpobakTepuanbHas TpaHchopmaus:
Ti-Tuta3MuIbI. I'ensr T-JIHK. MoneKyIsIpHO-T€HETUYECKUE MEXaHU3MBbI
Tpancopmanmu. ['eHetndeckoe peaaktupoBanue. COBPEMEHHBbIE TMOIXOAbl U
JOCTUKEHUS TEHETHYECKOro peaakTupoBaHusi pacteHuid. [IpakTuueckass paborta
«I"eHOMHBI€ HOXXHUITBI (MOeTupoBanue padboTel cucteMbl CRISP-Cas).

Ecte nu xu3Hp B mnpoOupke? bBHOTEXHOJOTHS KYyJIbTYPHBIX pacTEHUH.



UccnenoBarenbckass pabora «BeIpamuBaHue pacTeHHid B mpoOupke  (MOXKHO
BOCIIOJIB30BATbCA  PE3YJbTaTAMU NPEABIAYIIMX OSKCIIEPUMEHTOB IO COCTABJIEHUIO
UTATEIbHBIX PACTBOPOB AJIsL PACTEHUN )».

Moayab «MoJiekyJIsipHbIe OCHOBbI (PM3HO0JIOTHH M (papMaKoJgorun» 9 kiace
(68 uacos)

1. @Du3uonozuueckas xumus. (20 uacos)

Beenenue. buorennsie anemenTsl: opraHorensl: O, C, N, H. AktuBHbIE (OpMBI
KHUCJIOpOJA, X IOJy4YEeHUE, HEUTPAIU3aLtsl.

MakponsieMeHTBI: TIPOLIEHT COJIEpKaHUsI B OpraHu3Me, BbIMOJHseMast (PyHKIIuS,
coJiepkaHue B Ipoaykrax nutanus. Ca2+ - cBsi3bIBarolue OENKH, JCTIOHUPOBAaHUE
KaJIbLUSA, PEryJislus YPOBHSA KaJbLUSA B OpraHU3Me: TOPMOHBI Io4YeKk. Mg — cTtpoenue
xJiopoduiia, €ro akTUBAIIMs COJIHEUHOW SHEPrUEH.

MUKpO3JIEeMEHTBI: B KaKMX MOJIEKYJIaX COJEp)KaTcs, BbINOJHAEMAas (QyHKIuS,
coJepKaHMe B IpoayKTax nutanusd. [locmencTsus nepeno3nupoBKU MUKPOIIEMEHTAMM.
Fe — ycBauBaemple THUIIBI COECIWMHEHUU Keje3a. ['eMonmpoTenHbl, TeMOLMAaHUH,
quTOXpoMbl. Cu — YyCBOEHHME M TpPaHCIOPT Meau. benku, coaepxamue Menb.
[Taronornueckue cuHapoMbl MeHke 1 BuiibcoHa, CBsI3aHHBIE C META00IM3MOM MEJIH.

Toxkcuunble sneMeHThl llepuognueckor cuCTEMBI Ui OpraHusMa. BiusHue
HEJIOCTaTKa MAaKpO ¥ MUKPOAJIEMEHTOB Ha KUBBIE OPTaHU3MBI.

UccnenoBarensckas  padora  «KonnyecTBEHHas  OLIGHKA  COJEP)KaHMS
MHKPODJIEMEHTOB WJIM BUTAMUHOB B MUILEBBIX MTPOJYKTaX»

Kupei. 3a0oneBaHusl YellOBEKa, CBI3aHHbIE C HAPYLICHUSIMU KUPOBOI'O OOMEHA.
Jlncnunuaemun.

VYrneBoapl. 3ab0neBaHUs YEIOBEKA, CBA3aHHBIE C HAPYILIEHUSMH YTJIEBOJHOTO
obmena. CaxapHbIii quader.

benku. Ctpoenue. 3abo1eBaHus YeTOBEKA, CBA3AHHbBIE C HAPYIICHUSIMHU OETKOBOTO
oOMeHa. OyHk1uu 6enkoB. epmenTsl. MexanusMm aeiictBus. Kitaccsl pepMeHTaTHBHBIX
peakumii. Kodepmentsl. IIpaktuueckoe 3ansrtne «KadecTBeHHbIE peakuuu Ha
opraHudeckue Moiiekynbl». IIpaktuueckoe 3anarue «JleHarypamusi  OEJIKOB»
[IpakTueckoe 3ansaTue «M3ydeHne akTHBHOCTH aMUJIa3bD».

BuTtaMuHbl )XUpOpacTBOPUMBIE, BOJOpAacTBOpHUMBIE. [IpeBpalieHne BUTAaMUHOB B
akTUBHBIC (HOPMBI KOPEPMEHTOB. ABUTAMUHO3BI.

OCHOBHBIE THUIBI META0OMMYECKUX peakuuidl. buosHepreTHueckue MpoIecCHl.
I'mukonus. Hukn KpeOca. Llens nepeHoca 31€KTpOHOB. OKHUCIEHHE KUPHBIX KHUCIOT.
KaraGanuzm amuHokucnor. ['miokoneoreHe3. CHHTE3 yIJIEBOJOB, OEIKOB, »KUPOB.
Mertabonutuueckue 3a0oneBanus. I[lpaktuueckoe 3anstue «PemeHue 3amad  Ha
SHEPreTUYECKUN 0OMEHY.

Krnerka. [lonsitue mem6pansl. @yHKIIMM MeMOpaH. Bujibl TpaHcropTa B KIIETKY.



MeMmOpannble opraHouzbl. 3a0o0JeBaHUS CBSI3aHHBIE C  HApPYIIEHHMEM  palOOoThl
MeMOpaHHBIX OpraHesl, OOJIe3HH HAKOIUIEHHs. THUIbl KOHTAKTOB MEXIY KIJIETKAMH.
3HaueHUE MEKKJIETOUYHOM KOMMYHHMKAIUMU JJs 370pOBbs opraHusma. IIpaktuueckoe
3aHsTHE «Jlnanus (kieTouka Tpayoe).

SAnpo. VYpoBHM  yNakOBKM  XpOMAarWHA. XPOMOCOMHBIE  TEPPUTOPHH.
HememOpanHbie OpraHoubl.

2. Moanekynapnas 6uonozusa. (20 uacos)

OCHOBHBIE BEXU Pa3BUTHUS MOJIEKYJISIPHON OHOJIOTHH.

Hyxneunossie kucinotel. OCHOBHBIC IPUHIUIIBI cTpoeHUs. [IpakTuyeckas padora
«Broigenenne JIHK u3 Oanana». Ilpakrtuueckas pabora «Mopens JIHK-opurammy.
[Ipaktuueckass pabora «Ompenenenue kadectBa mnpemnapatoB JHK ¢ momorisio
cnekTpodoToMeTpun» (MPU HATHYUUA 000PYTOBAHNS).

Marpuunble CUHTE3BI. Perummkanuss — OCHOBa KIIETOYHOIO neseHus. [IpruHuumbI
permukaruu. [Ipaktuueckas pabora «PerukaTuBHas MalniuHa (MTpa-IeMOHCTPAIINS )».
[TpakTudeckas padora «I1LP (Monens amrumndukaiys Ha Oymare)y.

MyTtamuu. Yto BeI3bIBaeT u3meHeHus B ctpoenuu JJHK. [Ipununner penapannu.

Tpanckpunius. [Ipaktuueckas padbota «Cuiia mpoMoTopay.

I'enetnueckuit kon. Ilpakruueckas pabora «PemieHue 3agady Ha TeHETUYECKUU
koq» Tpancmsanus. [Ipaktuyeckas padora « Do IUHT OEITKOBY.

Opranuzanuss reHomMa BUPYCOB I[IpOTHBOBUpYCHBIE CpEICTBA, MEXAHU3MbI UX
JIEUCTBUSL.

Opranuzanus reHoma OakTepuit AHTHOaKTEpUATHHBIC npenaparsl.
UccnenoBarenbckas padora «PacpocTpanenre aHTHOMOTUKOPE3UCTEHTHBIX OaKTepUii»

Opranusanus reHoma 3ykapuoT ['eHOMHoe pemaktupoBanue. IIpakTuueckas padbora
«PaboTa B COBpeMEHHbIX T'eHeTHUecKuX 0azax maHHbIX. [IpoBenenue In silico
aHaJuM3a MocJIeq0BaTEIbHOCTEN TEHOBY.

3. @apmaxonozusn (28 uacos)

[Tonstue o nexapcrBax. [IpuHIMIBI MOAX0/Aa K MOUCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CkpuHUHT U ero Meronbl. MccnenpoBarenbckas paboTa «DKCHEPUMEHTHI I10
OTIpEeCNICHUIO0 TOKCHYHOCTH BEIIECTB Ha apPTEMHIUIX.

[Tyt BBenenus JIC. dapMakOKMHETHKA JIEKAPCTBEHHBIX BeElIECTB. BcacbkiBaHue
(abcopOumst) tekapcTB. OCHOBHBIE MEXAHU3MBbI BCAChIBaHUS. TpaHCIOPT JIEKapCTBEHHBIX
BeniecTB. ['eHbl u Oenku nmepBoit gasel Onorpanchopmanuu. [yt BEIBECHHS IEKapCTB
U3 oOpraHuzMa. OKCKpenuss W osnuMuHauusa. [eHsl u  Oenku BTOpol (a3l
ouorpanchopmaruu. dapmakonuHamuka. ['maBHOe U T0O0YHOE, PE30pPOTUBHOE U
MECTHOE, IPAMOE, HEMIPSIMOE U peIeKTOpHOE IeHCTBUE.

Buner B3aumopeiictBus nekapcTB. CHHEPrU3M M aHTaroHU3M IpPU COBMECTHOM



JNEWCTBUM JIEKAPCTBEHHBIX BEIIECTB, UX PA3HOBUIHOCTH.

TpancmemOpaHHbIN cUTHATUHT. THIBI KIETOYHBIX PENENnTOpoB. MemOpaHHBIE:
MOHHBIC KaHAJIbI, KATAIUTUYECKUE U COMpsDKeHHbIE ¢ (G-OelkamMu; BHYTPUKIETOUYHBIC:
HUTOILUIA3MATUYECKUE U sJIepHbIE. MEXaHU3MBI JINTAHA-PEUENTOPHOrO B3aUMOICHCTBHS.
CenekTUBHOCTh (M30UPATENbHOCTh) JIEUCTBUSA, CBS3b «XUMHUYECKash CTPYKTypa —
(dhapMakosiornyeckasi akTUBHOCTb BEIIIECTBY.

DapmMaKoIOTHYECKOW MOIYJISALIMA CUHANTAUYECKON XOJIMHEPTUYECKOW IMEPEIayH.
MonekyaspHblii MeXaHu3M JeHCTBUS ©  (apMakojoruyeckue CcBoicTBa M-
XOJIMHOOJIOKAaTOPOB, TaHTJIMO0JI0KATOPOB u Kypapemnoa00HbIX CpE/ICTB.
dapMakoIOruyecKass  peryisiius  aKTUBHOCTH  QJAPEHEPrHYECKOro  CHUHaIca.
AJIpEHOMUMETHKH, aJpEHOOJIOKATOPhI, CUMMIATONUTUKH. [IpakTudeckas paborta
«BnusiHMe agpeHaauHa Ha cepJieuHble COKpanieHus (TporpaMMHOE 00€CTICUEHNUE).

MonekynsipHas (papmakojgoTusi aHTHAJUIEPTUYECKUX CPENCTB. [ MCTaMUHOBBIE
pELEeNTOPhl: THUIIBI, MOJEKYJsipHas opraHuzaius. CtaOuinuzaTopbl MEMOpaH TYYHBIX
KJIETOK: MOJIEKYJISIPHBIA MEXaHU3M JIEUCTBHSI, 0COOEHHOCTH KIIMHUYECKOTO PUMEHEHHS],
TOYKHU TIPUIIOKEHUS IEUCTBUS HHTMOUTOPOB JIUITUTHBIX METUATOPOB.

Mexanu3M NEUCTBUS M NPUMEHEHUE NPENAapaToB, CTUMYJIUPYIOMIKUX IPOLECCHI
uMMyHHUTeTa. Dapmakojgornueckas XapakTepUCTHKAa WHTEPICUKUHOB: TOJy4YEeHHE,
MEXaHU3M JeUCTBUs, nmpuMeHeHrne. OCHOBBI MaTo(GU3nOIOTHH OCTPO(ha30BOr0 OTBETA,
Meauanus BocnajaeHus. MoJeKyIsapHbId MEXaHU3M TPOTUBOBOCIIATIUTEIIBHOTO JEUCTBUS
JIIOKOKOPTUKOCTEPOUJIOB,  HECTEPOMIHBIX  MPOTHUBOBOCHAIUTEIBHBIX  CPEJICTB.
[TpakTuyeckas padora «I ' MCTOJOTMYECKUE MpernapaThl UMMYHHOM CUCTEMBI.

[ToHaTHE O HApKO3€ M HAPKO3HBIX mpenaparax. KiaeTouHblld 1 HEPBHBIA HApPKO3.
@apmMaKoJIOTHYECKass XapaKTEPUCTUKA OTIEIbHBIX TPYII HAPKO3HBIX CPENCTB.
[TocnenoBaTenbHOCTh ACUCTBUS HA LEHTpalbHYIO cucTemy. IlpakTuyeckas paborta
«I'ucronornueckue npenaparbl HEPBHOW CUCTEMBI.

®uznonoruyeckuid coH; ¢a3pl cHa. Buael Hapymenuii cHa [lonsatue o
MEJIMKaMEHTO3HOM CHE U CHOTBOPHBIX Mpemnaparax (THMHOTHKAX).

MonekynspHble acnekTbl Houuuenmuu. OnuaTHble PElenTOPbl, WX THUIIBI.
DHkedaTuHbI U SHIOPPUHBI - SHIOTCHHBIC JINTAH Bl OTTMATHBIX PEIENTOPOB.

AHTHUIICUXOTHYECKOE JEeHCTBUE, BIUSHUE HA (YHKIHUIO DSKCTPAmUpaMHIHON
CUCTEMBI, SMOLIMOHATIBHYIO cepy, pPBOTHBINA IIEHTP, apTepUATBHOE MaBJICHHUE, IICHTP
TepMOpEryIsaiuu. MOJEKYyISIPHbIE MEXAHU3MBI JEUCTBUSI HEUPOJIECNITUKOB, BIUSHUE HA
n0haMHUHOBBIE, CEPOTOHUHOBBIE, aJIPEHO- U THCTAMUHOBBIE PELENITOPHI, UX JEUCTBUE HA
KJIETOYHbIE MEMOpaHbl, Ha JCMOHUPOBAHHE TKAHEBBIX MOHOAMHUHOB. lloTeHiuar-
3aBHUCHUMBIC HATPUEBBIC KAHAJIBI KAK MUIIICHU JICUCTBUS MECTHBIX aHECTETUKOB. CTIOCOOBI
MHTUOMPOBAHUSA MMOTEHIMAT-3aBUCUMbIX HATPUEBBIX KAHAJIOB MECTHBIMU aHECTETUKAMM.
[Ipaktuueckass pabora «Kapra oskcmpeccuu A0(paMHUHOBBIX W CEPOTOHHHOBBIX
PELENITOPOB B MO3Te MbIIeii». MccnemoBarenbekas padbora «I[loBeaeHueckne TeCTh Ha



peiOkax Danio rario. CBerjo-TeMHass kamepay». HccienoBarenbckass —pabora
«IToBenenueckue TecThl Ha prIOKax Danio rario. OTkpsiTOE Mone». MccnenoBaTenbekas
pabora «IloBenerueckue TecTol Ha peiOKax Danio rario. CtaitHOE TOBECHUEY.

Moayab «MoJiekyJIsipHbIe OCHOBBI ceJieKunmn» 9 kiacc (68 yaca)
1. Monexkynapuas ouonocusa. (20 uacos)

OcCHOBHBIE BEXU Pa3BUTHS MOJIEKYJIIPHON OMOJIOTHU.

Hyxneunnosbie kuciaotel. OCHOBHBIE PUHIUIIBI cTpoeHus. [IpakTuyueckas padora
«Boigenenne JIHK wu3 OGananaw». Ilpakrmueckas pabdora «Mopens JIHK-opuramm.
[Ipaktuueckass pabora «Ompenenenue kadectBa mnpemnapatoB JIHK ¢ momormisio
CHEKTPOPOTOMETPUN» (ITPU HAITUYUU 000PYIOBAHUA).

MartpuuHnble cUHTE3BI. Pennukanus — OCHOBA KIJIETOYHOTO AeneHus. [IpuHuumb
perunkanuu. Ilpaktudeckas padota «PennukaruBHas mammHa (Mrpa-AaeMOHCTPALUS)Y.
[TpakTuueckas padora «I1LP (Monens ammndukaius Ha Oymare)y.

MyTtaiuu. Yto BeI3biBaeT u3aMeHeHnus B ctpoenuu JJHK. ITpunuunel penapanum.

Tpanckpunius. [Ipaktuueckas padora «Cuaa mpoMoTopay.

I'enetnueckuit kon. Ilpakruueckas pabora «PemeHue 3agady Ha TE€HETHYECKUUI
ko1 Tpancusuus. [Ipaktuyeckas padora «DoaguHT OEIKOBY.

Opranuzanuss reHoma BUPYCOB IIpOoTHMBOBHpYCHBIE CpelCcTBa, MEXAHU3MBI HX
JICUCTBUSL.

Opranuzanus reHoma OaxkTepuit AHTHOaKTEepUaIbHBIC npenaparsl.
UccnenoBarenbckas padota «PacnpocTpaneHne aHTUOMOTUKOPE3UCTEHTHBIX OaKTEepHiDy
Opranuszanusi reHomMa 3ykapuoT ['eHomHOe penaktupoBanue. [Ipaktuueckas padota
«PaboTa B coBpeMeHHBIX reHeTHuecKkux 0azax maHHbiX. [IpoBenenue In silico ananmsa
MTOCJEA0BATEIBHOCTEN TEHOBY.

2. Moanekynapnule ochoewbl cenemuxu (20 uacoe)

[Ipenmer renetuku. KpaTkas wucTopust pa3BUTUS — TPEINCTABICHUS O
HACJIEICTBEHHOCTH.

OT reHa K mpu3HaKy: Kak packpacuTh kota. Uto Takoe npuszHak? [lyTs oT rena o
npu3Haka. Myrtauuud. Asenud. ['eTepo3urorsl ¥ roMo3urotbl. JIOMHHAHTHBIE U
peueccuBHble amnenu. PoneBas wurpa «Amenm». HccienoBatenbCKUil  TTPOEKT
MyTarennbie (GaKkTOPBHI.

['enbl cTposAT opraHu3M. BiirodeHHe M BBIKIIIOYEHHE OOJBIIOro Habopa IeHOB.
Kak kieTku moHuMaroT, Kakue TeHbI T0JDKHBI padoTath. PoneBast urpa « Cynp0a KIeTKn.
I'enwi-nepexmtouarenu. [IpakTudeckoe 3aganue «AJITOPUTMBI JJISI KJIETOKY.

JluckpeTHOE HAcCIEIOBAHUE TPU3HAKOB. 3aKOHBI MeHJens: OJUH T€H - OJWH
npu3Hak. CxeMa CKpeniuBaHusi. 3aKOH €IuHO00pa3us TMOpPUIOB MEPBOrO MOKOJICHHUS.
[Ipaktuueckoe 3ananue «EamHO0Opa3ue mepBoro MoKOJECHUs». 3aKOH pacHIeIICHUS



IpU3HaKa BO BTOpOM MokojieHuu. [Ipakruueckoe 3ananue «PaciienieHue BO BTOPOM
nokojeHumn». MccnenoBarenbckuid MpoeKT «3akoHbl ['. MeHaenst B 3KCIIepUMEHTEY.

3akoHbl MeHzens: HECKOJIbKO I'€HOB - HECKOJIBKO MPU3HAKOB. [urudpuaHoe
ckpeunBanue. HeszaBucumoe pacxoxaeHue XpomocoM. lIpaktuyeckoe 3amaHue
«Pemertka [Tenneray. CuenieHHoe HaclieI0BaHHUE.

BzaumogeiictBue reHoB. AsenbHOe W HeaienbHoe. [IpakThdeckoe 3aHsTHE
«BzauMopeicTBUs TEHOB (MOJIETMPOBAHUE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KIIETKY )»

Onpenenenue noina. [Tonoseie xpomocoMbl. CaMuibl 1 caMku. Biusinue pakTopoB
OKpYXarIlen cpeapl. XpoOMOCOMHOE ompeneneHue 1mona. [lojioBeie XpOMOCOMBI.
[Ipaktnueckoe 3amanue «HacnemoBanue, cuerieHHoe ¢ mojiomy». [IpoGiema
JNOTOJIHUTENIBHOU X-XPOMOCOMBI Y KEHIIUH. TPEXIIBETHBIE KOILLIKH.

3. Monekynapuuie ochogwl cenexkyuu (28 uacos)

I'enbl B monmymAnusix: Benukoe pasHoBecue. [lomymsamus. YacToTel BcTpedyaemMocTu
Npu3HaKa u ajiens. YpaBHeHue Xapau-Baitnoepra. [Ipaktuueckoe 3aganue «4acToThl
amneneil, reHoTHUNoB U  (eHoTunoBy». MccmenoBaTenbCKUi NPOEKT  «AHaIU3
TreHEeTUYECKOM CTPYKTYphI NOMyJISUKU (Ha OCHOBE 3aKkoHa Xapau-Baitubepra)y.

[Tonynauuu MEHSIOTCS: YUCIEHHOCTh, MUTPAIMS U BBIOOp cympyra. DakTopsl,
KOTOpbIE BBIBOJAT TOMYJISIIIMIO W3 paBHOBecus Xapau-BaitnOepra. UucieHHOCTH
nonyisiuuu. PoneBas wurpa «93ddext ocuoarensi». PomeBas wurpa «2Oddekr
OyTbUIOUHOrO Topablikay. [peid renoB. Myrtauuu. HeciyualiHoe ckpeniuBaHue.
N3ossiusi.

[Monynauuu  MEHSIOTCS:  €CTECTBEHHBIM  oTOOp. MexaHusm  JIeUCTBUS
ecTecTBEHHOT0 oTOopa. JIBmxkymuii otoop. Ponesas urpa « EctecTBeHHbIi 0TOODY.

MoaudukanroHHas W3MEHYUBOCTb. Craructuueckue O0COOEHHOCTH
Moau(pUKAIMOHHON M3MEeHUnBOCTU. MccnenoBarenbekue padboTel «MonudukannonHas
M3MEHYMBOCTh PACTEHHM B MPEIEIIAX BAIETO MECTA )KUTEIbCTBAY.

HacnegoBanne KOMMYECTBEHHBIX NPU3HAKOB. KOJIMYECTBEHHBIE TMPU3HAKHU.
CpenoBasi u3MEHUHUBOCTH NpusHaka. Koaddumment Hacineayemoctu npusHaka. OTBET Ha
ot0op. [louck reHOB KOJIMYECTBEHHBIX MNpPHU3HAKOB. OJHOHYKJICOTHUJIHBIE BapHaHTHI
reroB. JIHK-uur. I10JJTHOr€HOMHBIN aHAJIM3 aCCOLMALIUU.

«Owmb»y Han renomoMm. [loctrenomuas 3pa. OOpaTHasi reHetuka. «OMUKCHBIEY
uccnenoBanus. [Iporeom, Merabonom. [IpakTuueckoe 3a1anre « ATpPOHOMBD.

JlomecTHKaIs M MEHTPHI TEHETHYECKOro pasHooOpasus. [loncku pacteHuit ¢
«XOPOIIMMUY TPU3HAKAMHU A dYesoBeKa. [[eHTphl TeHeTHYecKOoro pa3zHooOpa3us.
Hukonaii iBanoBuu BapwmiioB. Cenekmus. KomOuHaImonnast v ruOpuIHAs CETEKITHSL.
I'eteposuc. Ilpaktuueckoe 3amanue «l'OMOJTOTMYECKME pAnbl  HACIEICTBEHHOU
M3MEHYMBOCTI.

CoxpaHHUTh U U3YYUTh T'€HbI, YTOOBI MEHATH Oyayiee. Kak mpaBuiibHO XpaHUTh



reHbl.  Koslekiuu  TreHeTHYecKux  pecypcoB  pacteHuil. I[lpaktukym  w/miam
HCCIIEIOBATENbCKUNA TPOEKT «MeToabl KyJbTUBUPOBAHUS In Vitro JJjIsi COXpaHECHHS
T€HETUYECKUX PECYPCOB PACTEHUN U JIJI1 YCKOPEHHOM CEJIEKIIUNY.

['eHetnueckue weHTpPHl B Hamed crpaHe. [e 3aHUMarOTCSd TEeHETUKOM U
TEHOMUKOM JIJIs1 HY k]| CEJIbCKOTO XO35I1CTBA.



IHIJTIAHUPYEMBIE PE3YJIBTATDI
OCBOEHUS KYPCA BHEYPOUHOU JEATEJIBHOCTHA

3aHsATUS B paMKax NpOrpaMMmbl HampaBjieHbl Ha OOECHeYeHHE JOCTHXKEHUS
IIKOJbHUKAMU  CHEAYIOIIUX  JUYHOCTHBIX, METAlNpeIMETHBIX M  MPEIMETHBIX
o0pa3oBaTeIbHbIX PE3YIHTATOB.

JINYHOCTHBIE pe3yJIbTaThl:

B cgepe epadsicoanckoco eocnumanusi: TOTOBHOCTb K  KOHCTPYKTHBHOM
COBMECTHOM JIEATEIbHOCTH MPH BBIIOJIHEHUH HCCIIETOBAHUN U TPOEKTOB, CTPEMIIEHUE K
B3aMMOTNIOHUMAHUIO U B3aMOIIOMOIIIH.

B cgpepe nampuomuueckozo socnumanusi; OTHOIIEHUE K OMOJIOTUH KaK K BaXKHOU
COCTABJISIFOLIEN KYJIBTYPBI, TOPAOCTh 3a BKJIAJ POCCHUHCKHX M COBETCKHUX YYEHBIX B
pPa3BUTHE MUPOBOI OMOJOTUYECKON HAYKH.

B cghepe OyxosHo-npascmeennoco 6ocnumawnus: TOTOBHOCTH OILICHHUBATH
MOBEJAEHUE M TOCTYNKA C TO3ULIUU HPABCTBEHHBIX HOPM M HOPM 3KOJOTMYECKOU
KYJIbTYpbl; IOHUMAHUE 3HAYMMOCTH HPABCTBEHHOT'O ACMEKTa JEATEIbHOCTH YeJIOBEKa B
MEIUIIMHE U OUOJIOTHH.

B cgepe scmemuueckoco eocnumawnus: TOHUMaHUE PO  OHOJOTHU B
(GOpMHPOBAHUU FCTETUUECKOM KYJIBTYPbl TUYHOCTH.

B cgepe ¢uzuueckoeo eocnumanus, opmuposanus Kyaibmypvl 300p06bs U
IMOYUOHATLHO20 0AA20NONYYUs: OTBETCTBEHHOE OTHOUIEHHWE K CBOEMY 3/0POBBIO U
YCTaHOBKa Ha 3/10pOBBI 00pa3 )KU3HU (340POBOE MUTAHUE, COOIIOACHIE TUTHEHUYECKUX
MpaBUJ U HOPM, COATAaHCUPOBAHHBIN PEXXUM 3aHIATHI U OTAbIXA, pEryispHas Gpusndeckas
aKTUBHOCTBD); OCO3HAHME MTOCIIEICTBUI 1 HETIPUSATUE BPEIHBIX IPUBBIUEK (YIIOTpeOIeHHE
aJIKOTOJIs, HApKOTUKOB, KypeHHe) W UHBIX ¢GopM Bpena s (U3HUECKOTO U
NICUXUYECKOTO 3JI0pOBbS; COOJIIO/IEHUE TMpaBUil OE30MaCHOCTH, B TOM YMCJIE HABBIKU
0e301acHOro MoBEeACHUS B MPUPOIHON cpefie; chOpMUPOBAHHOCTh HaBbIKa pediekcun,
YIPaBJIEHHE COOCTBEHHBIM 3MOLIMOHAIIBHBIM COCTOSTHUEM.

B cghepe mpyoosoco 6ocnumanus: akTUBHOE ydacTHE B PEIICHUM MPAKTHUYECKUX
3amay (B paMKaxX CEMbH, ILIKOJbI, rOpoja, Kpasi) OMOJOTMYECKOW M 3KOJIOTMYECKOU
HaIpaBJICHHOCTH, MHTEPEC K MPAKTUUYECKOMY H3YUYEHHUIO MpOQeccuil, CBSI3aHHBIX C
OuoI0rNei.

B cgpepe sKonocuueckoco 6ocnumanus:  OpUEHTALMsl HAa NPUMEHEHUE
OMOJIOrMUeCKUX 3HAHUN MPU PEIICHUH 3a/1a4 B 00JIaCTH OKPY KAIOLIEH Cpeibl; 0CO3HAHUE
HKOJIOTMYECKUX MPOOJIEM U MTyTEH X PEIICHMS; TOTOBHOCTh K YYACTHIO B IPAKTHUYECKOU
JESTENbHOCTH SKOJIOTUYECKON HAIPABIEHHOCTH.

B cghepe nonumanus yemnocmu HayuHo20 NO3HAHUA: OPUEHTALUS Ha
COBPEMEHHYIO CHCTEMY HAay4HbIX MpPEACTaBIeHUH 00 OCHOBHBIX OHOJOTHYECKHUX
3aKOHOMEPHOCTSIX, B3aHMMOCBS3SX YEJIOBEKA C MPUPOJHOM M COLMAIBHON CpEeloil;



MMOHUMAHUE POJIM OMOJIOTHYECKOW HayKu B ()OPMUPOBAHWU HAYYHOI'O MHUPOBO33PEHUS;
pa3BUTHE HAYYHOW J10003HATEIBLHOCTH, MHTEpECca K OHMOJIOTMYECKOM HayKe, HaBBIKOB
MCCIIEIOBATEIBCKOMN NESITENbHOCTH.

B cgepe adanmayuu x usmeHAIOWUMCA YCIOBUAM COYUANLHOU U NPUPOOHOU
cpeovl: afieKBaTHAas OIIEHKA HW3MEHSIOUIUMXCSA  YCIOBHI; TMPUHSITUE  PEIICHUS
(MHAMBUIyaTIbHOE, B TPYMIE) B WM3MEHSIONIMXCS YCIOBHUSIX Ha OCHOBAaHWU aHaIW3a
Ounonornyeckor nHGopManuy; MJIaHUPOBAHUE JIEUCTBHMM B HOBOW CHUTyalluu Ha
OCHOBAHWU 3HAHUM OMOJIOTUUYECKUX 3aKOHOMEPHOCTEH.

MeTtanpeaMeTHbIe pe3yJIbTAThI:

B cgepe osnadenus ynusepcanbHvimu y4eOHbIMU NOZHABAMENbHBIMU OCUCMBUAMU:
ba3oBrie JIorTHYeCcKre NEHCTBUAL:

® BBIABIATH W XapaKTEPU30BaTh CYIIECTBEHHBIE TIPU3HAKH OMOJIOTHYECKUX
00BEKTOB (SIBJIICHUI);

® YCTaHaBJIMBATh CYLIECTBEHHBIM MpU3HAK KIacCU(PUKAMKU  OHOJOTUYECKHUX
00BEKTOB (SBIICHHH, MPOIIECCOB), OCHOBAaHHS UIsi OOOOINCHUS W CpPaBHCHUS,
KPUTEPUH MPOBOJIUMOTO aHAIN3A;

® C y4€TOM MpeIOKEHHON OMOJOTMYECKON 3a/1aud BBISBIISITH 3aKOHOMEPHOCTH U
MPOTUBOPEYHS B paccMaTpuBaeMbIX (akTax W HAONIOACHHIX;, TMpeJarath
KPUTEPUH JIJIs1 BBISBJIICHUSI 3aKOHOMEPHOCTEN 1 TPOTUBOPEHUHIA;

® BBIABIATH JAePUIIUTHI WHOOPMAIUHU, [TAHHBIX, HEOOXOIUMBIX ISl PEHICHUS
MOCTABJICHHOM 3aJa4M;

® BBLISBIATH NPUYUHHO-CIICIICTBCHHBIC CBS3UM TIPU H3YYEHUU OMOJOTUUYECKHX
SIBJICHUW W TIPOILIECCOB; JI€JIaTh BBIBOJABI C HCIOJIB30BAHUEM JCAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUCHUM, YMO3AKIIOUEHUH TI0 aHAJIOTUH, (OPMYITHUPOBAThH
TUIIOTE3bl O B3aUMOCBSI3SX;

® CaMOCTOATENIBHO BHIOMPATh CMOCOO pelleHus YyuyeOHOW OMOJIOTHYEeCcCKON 3ajayu
(cpaBHHMBaTh HECKOJIBKO BAPUAHTOB PEIICHUS, BEIOMpPATh HAauOOJee MOIXO AU
C Y4E€TOM CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBbie HCCIE0BATENBCKUE IEUCTBHUSL:

® JCIOJb30BaTh BOIPOCHI KaK UCCIIEN0BATENBCKUI HHCTPYMEHT IMO3HAHMS;

* (dopMynupoBaTh BONPOCHI, (PUKCUPYIOIIUE pPa3pblB MEXKIYy pealbHbIM U
KEJNATeNIbHBIM  COCTOSIHUEM  CUTyallud, OOBEKTa, U  CAMOCTOSITEIHHO
YCTaHABJIMBATh HCKOMOE U JaHHOE;

* (¢opMupoBaTh  THUNOTE3y OO0  HUCTUHHOCTH  COOCTBEHHBIX  CYXKJICHHM,
apryMEHTUPOBATh CBOIO MO3UIINI0, MHEHUE;

® [IPOBOJUTH MO CAMOCTOSITEIbHO COCTABICHHOMY IUTaHY HaOIIOJCHUE, HECIOXKHBIN
OMOJOTUYECKUIA JKCIIEPUMEHT, HEOOJBIIOE WCCIIEIOBAHUE TIO0 YCTAHOBJICHUIO
0COOEHHOCTEN OMOoNIOrnYeckoro o0beKTa (Impolecca) u3ydeHus,

® TIPUYMHHO-CIIC/ICTBEHHBIX CBSI3€M M 3aBUCHUMOCTEH OHOJIOTHUECKHX OOBEKTOB
MEXKy COOOH;




OIICHWBATh HA TMPUMEHUMOCTHh M JIOCTOBEPHOCTHh MH(OpPMAIHIO, MOTYYECHHYIO B
X0JIe HaOMIOACHHS U DKCIIEPUMEHTA;

CaMOCTOATENbHO (OPMYIUPOBAaTh OO0OOIIEHUST W BBIBOABI IO pe3yJibTaTaM
MPOBEAEHHOTO HAOMIOACHUS, SKCIEPUMEHTA, BIIAJETh MHCTPYMEHTAMH OIICHKU
JOCTOBEPHOCTH TOJTYYCHHBIX BEIBOJIOB M OOOOIICHHUIA;

MIPOTHO3UPOBATH BO3MOXKHOE JaJIbHEHIIIee pa3BUTHE OMOJIOTHIECKUX MPOIIECCOB U
WX TIOCIICJICTBUS B aHAJOTUYHBIX MM CXOJHBIX CHTYallUsSX, a TAKKE BBIJIBUTATh
MIPEANOJI0KEHUS 00 UX PA3BUTHH B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Pa6otra ¢ undopmarmei:

NPUMEHATh Pa3InYHBIE METOJIbI, HHCTPYMEHTHI U 3alIPOCHI IPH TIOUCKE U 0TOOpE
Owonornyeckod WHPOPMAIUM WJIA JAHHBIX W3 HMCTOYHUKOB C YYETOM
MPEUIOKEHHOM yueOHOM OMOJIOTMYEeCKOM 3a/1auu;

BBIOMpATh,  AHAIU3UPOBATH, CUCTEMATHU3UPOBATH W  HUHTEPIPETHPOBATH
OMOJOTHYECKYI0 HH(POPMAIIUIO PA3IMYHBIX BHIOB U (DOPM MPEICTABICHUS;
HAXOJIUTh CXOJ/HBIC apTYMEHTHI (TTOATBEPKIAIONTUE WU OTIPOBEPTarOINe OJHY U
Ty K€ HUJICI0, BEPCHIO) B Pa3IMYHBIX HH()OPMAITMOHHBIX HCTOYHUKAX;
CaMOCTOSATEIILHO BBIOMPATh ONTUMALHYIO (OpMY TpeICTaBIIeHU HHGOPMAITIH U
WLTIOCTPUPOBATH PeIIaeMbIe 3a7a91 HECTIOKHBIMHA CXeMaMH, TuarpaMMaMu, HHOU
rpadukoit 1 ©X KOMOWHAIIUSMY;

OIICHWBATh HAAEKHOCTH OHOJIOTMYECKOW WHGOPMAIIMK IO  KPHUTEPHSIM,
MPEIJIOKEHHBIM YUUTENIEM WU CPOPMYITHPOBAHHBIM CaMOCTOSTENHHO;
3alIOMUHATh U CHCTEMATU3UPOBATh OMOJIOTHUECKYI0 HH(DOPMAITHIO.

B cgepe osnadenuss ynusepcanbHuiMu YUeOHbIMU KOMMYHUKAMUBHBIMU OelCMEUsMU
OO01ieHueE:

BOCIIPUHUMATh U (HOPMYIUPOBATH CYKJICHHS, BBIPAXKaTh YMOIIMHA B TPOIECCE
BBITIOJIHEHHUS TPAKTUYECKHUX U JTa0OPATOPHBIX padoT;

BBIpa)KaTh ce0s1 (CBOIO TOUKY 3PEHMSI) B YCTHBIX M MUCbMEHHBIX TEKCTaX;
pacmo3HaBaTh HeBepOaJdbHBIE CpEACTBa OOINECHMS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, 3HaTh M PACMO3HABAaTh MPEANOCHUIKM KOH(MIUKTHBIX
CUTYallMH U cMsIr4aTh KOH(MIUKTHI, BECTU NIEPETOBOPHI;

MMOHMMATh HaMEPEHUs [JPYTrux, MPOSIBISATH YBAXKUTEIBHOE OTHOIIEHUE K
cobeceTHUKY U B KOPPEKTHOH hopme hopMyIHpOBaTh CBOM BO3PAKECHUS;

B XOJI€ JMaJiora U/WiH IUCKYCCHH 3aJaBaTh BOIIPOCHI IO CYHIECTBY 00CYyXIaeMOn
OMONOTUYECKOW TeMbl M BBICKA3bIBaTh UJCH, HAIEJICHHbIE Ha pEIICHUE
OMOJOTUYECKOM 3a/1auu U TIOJIJIEP’)KaHue 01aroKenaTeIbHOCTH OOICHUS;
COTIOCTABJSATh CBOMU CYXKACHUSA C CYXJICHUSMHU JPYTUX YUYaCTHHKOB JUajora,
0oOHapyKUBaTh PA3JIMUUS U CXOJICTBO TTO3UIIUN;

nyOJUYHO TPENCTaBIATh PE3YJIbTATHl BBHINOJIHEHHOTO OMOJIOTMYECKOTO OIbITa
(9KCIIepUMEHTa, UCCIIeI0BaHUSs, TPOCKTA);



®  CaMOCTOSATETHHO BHIOMPATh (DOpMAT BRICTYIUICHHS C yIETOM 3a7a4 IPE3CHTAIUN U
OCOOCHHOCTEW ayJAUTOPUU M B COOTBETCTBUU C HUM COCTaBJISITh YCTHBIE U
MACbMEHHBIE TEKCTHI C UCTOJIb30BAHUEM WILTIOCTPATUBHBIX MAaTEPUATIOB.

CoBMmecTHas NeATeIbHOCTD (CO HUYECTBO):

® [IOHMMAaThb M MCIOJIb30BATh NPEUMYIIECTBA KOMAHJHONW W WHIWBHUAYaJIbHOU
paboThl MPU PEIICHUH KOHKPETHOW OMOJIOrM4ecKod MmpoOsieMbl, 00OCHOBHIBATH
HEO0OXOIUMOCTh NMPUMEHEHHUS TPYNIHOBBIX (HOPM B3aUMOJICUCTBUS MIPHU PEIICHUU
MOCTABJICHHOW y4eOHOM 3a1a4m;

® [IPUHUMATH II€JIb COBMECTHOM JEATEIbHOCTH, KOJUIGKTUBHO CTPOUTH JIEUCTBHUS 11O
e€ JOCTKEHHUIO: pacTpeeNsTh PO, JOrOBapUBAThCSA, 00CYX AaTh MPOIECC U
pe3yJbTaT COBMECTHOM pabOTHhI;

® yMeTb 0000IIaTh MHEHUS HECKOJbKHX JIIOJIEH, TMPOSBISATh T'OTOBHOCTH
PYKOBOJUTD, BBIOJIHATH MOPYYCHUS, TOAUUHITHCS,

® IUIAHUPOBATH OPraHU3alMI0 COBMECTHON paboOThI, OMPEAENsiTh CBOIO poib (C
Y4ETOM TPEANOUYTCHUI M BO3MOXKHOCTEM BCEX YYACTHUKOB B3aUMOJCHCTBUS),
pacrpenensaTh 3aJadyd MEXJy YJIeHaMH KOMaHJbl, Y4acCTBOBAaTh B TPYIIIOBBIX
bopmax paboTsl (00CYKaeHUSI, 0OMEH MHEHHUSIMHU, MO3TOBBIE IIITYPMBI U UHBIC);

®  BBINOJHATH CBOIO YaCTh paOOThI, JOCTUTATh KAYECTBEHHOT'O PE3YJIbTaTa M0 CBOEMY
HAIIPaBJICHUIO U KOOPAUHUPOBATH CBOM JIEUCTBUA C IPYTUMH WICHAMU KOMAH/IbL;

® OIlEHHMBaTh KayeCTBO CBOEro BKJaJa B OOIMMI MNPOAYKT MO KPUTEPHUSIM,
CaMOCTOATENbHO  CHOPMYJTUPOBAHHBIM  YYAaCTHHUKAMU  B3aUMOJCHCTBUS;
CpaBHMBATh PE3YIbTAThI C UCXOIHOM 3a/1aueil U BKJIA] KaXKI0T0 YJIeHa KOMaH/Ibl B
JOCTH)KEHUE Pe3yJIbTaTOB, pa3leisaTh c(epy OTBETCTBEHHOCTH M MPOSBIATH
TOTOBHOCTH K MPEJOCTABICHUIO OTUETA MEepe]l TPYIIO;

® OBJAJETh CUCTEMOW YHHMBEPCAJIbHBIX KOMMYHUKATHUBHBIX JEWCTBUH, KOTOpas
obOecrieunBaeT CHOPMHUPOBAHHOCTh COLMATBHBIX HABBIKOB M 3MOIMOHAIBHOTO
WHTEJUJIEKTA IKOJIbHUKOB.

B cgepe o6radenus ynusepcanbHulMu yYeOHbIMU DPeRYNAMUBHLIMU — OeUCMBUAMU:

CamoopraHuzaliysi:
® BBIABIATH NPOOJEMBI IS pENIEHHUS B JKM3HCHHBIX M YUYEOHBIX CHTYaIMsX,

HCITOJIB3YS] OMOJIOTHYCCKUC 3HAHUS;

® OPHEHTHUPOBATHCS B PA3TUYHBIX MOIX0aX MPUHATHUS PEIICHUN (MHINBUAYATbHOE,
MIPUHSTHE PEIICHUS B TPYIINE, IPUHATHE PEIICHUN TPYIIION);

® CaMOCTOATEIBHO COCTaBIIATH AITOPUTM pEIIeHUS 3agadd (WK ero 4YacTh),
BBIOMpATh CMOCOO pemieHus y4eOHOW OMOJIOTMYECKOW 3a/ladyu C  Y4ETOM
UMEIOIUXCS PECYpCOB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATH
npejiaracMbie BApHAHTHI PEIICHHMIA;

® COCTaBJIATHh IUIaH JeHUCTBUN (TJIaH peau3alii HAaMEYCHHOTO alTOpUTMa
peIIcHMS), KOPPEKTUPOBAaTh MPEIJIOKESHHBIH aJIfOPUTM C YYETOM TIOJyYCHHS
HOBBIX OMOJIOTMUECKUX 3HAHUI 00 N3y4aeMoM OHMOJIOTHIECKOM OOBEKTE;

® jenaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.



CaMOKOHTpoIIb (pediekcus):

® BJIAJETh CIOCOOAMM CAMOKOHTPOJIS, CAMOMOTHBALIUY U PEQIICKCUY;

® 1aBaTh a/ICKBaTHYIO OLICHKY CUTYallMH U MIpejiararh miaH e€ n3MeHEeHHUs,

®  YYHUTHIBATh KOHTEKCT U MPEIBUIAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH IPU
pelieHu y4eOHOW OHMOJIOTMYECKOW 3a/Jayu, aJalnTUpOBaTh pELICHHE K
MEHSIOLIUMCS 00CTOSATENbCTBAM;

® OOBSCHATH MPUYUHBI JOCTHKEHUS (HEIOCTIIKEHUS) Pe3yJIbTaTOB JAESITEIbHOCTH,
JaBaTh OILICHKY MNPUOOPETEHHOMY ONBITY, YMEThb HaXOJWUTh I[O3UTUBHOE B
MPOM3OIIEAIIEN CUTYAllUH;

® BHOCUTb KOPPEKTHBbI B JESTEIbHOCTb HAa OCHOBE HOBBIX OOCTOATEIBLCTB,
MU3MEHUBIINXCS CUTYallUH, YCTAHOBJIEHHBIX OIIMOOK, BOSHUKILNX TPYIHOCTEH;

® OLICHMBATh COOTBETCTBUE PE3YJIHTATA LEIH U YCIOBUSAM.

OMOIMOHATbHBIA UHTEIIEKT:

® pasnuyYarh, Ha3bIBaTh M YMHPABISATH COOCTBEHHBIMU SMOIMSAMH U OMOIMSIMH
ApYyTHUX;

® BBISABIATH U AHAIU3UPOBATH IPUYHUHBI SMOLINII;

® cTaBUTh ce0s Ha MECTO JIPYroro 4ejoBeKa, MIOHUMAaTb MOTHUBBI U HaMEpPEHUS
ApYyroro,

® peryjaMpoBaTh CIIOCOO BBIPAKEHUS IMOLHI.

* IlpunsTtue cebs U OpyTux;

® OCO3HAHHO OTHOCUTBHCA K IPYTrOMY YEJIOBEKY, Er0 MHEHUIO;

® [pHU3HABATh CBOE MPABO HA OIMOKY M TaKOE ke MPaBo APYToro;

® OTKpBITOCTb C€0€ U IPYTUM;

® 0CO3HaBaTh HEBO3MOXKHOCTb KOHTPOJIUPOBATH BCE BOKPYT;

® OBJIAJIETh CUCTEMON YHHBEPCAJIbHBIX YUEOHBIX PETYJIATUBHBIX ACUCTBUH, KOTOpas
oOecnieunBaeT (HOPMHUPOBAHME CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS
MO3UIMS JIMYHOCTH), M JKU3HEHHBIX HABBIKOB JIMYHOCTU (yMpaBICHHUS COOOI,
CaMOJIMCLMIUIMHBI, YCTOMYMBOTO TOBEACHHUS).

IIpeamMeTHbIe pe3yabTaThl OCBOCHHUS MPOTPAMMBI

B no3naBatenbHOM (MHTEIUIEKTYyaJIbHOM) cdepe:

MPUOOPETCHUE OTBITA MCIIOJIB30BAHUS METOJIOB OMOJIOTHYECKON HAYKH C IIEIIBIO
H3YUYeHUs] OMOJIOTHYECKUX OOBEKTOB, SIBJICHHM M TIPOIIECCOB: HAOJIOACHUE, OMHUCAHUE,
MIPOBEICHUE HECJIOKHBIX OMOJIOTHYECKUX OIBITOB W JKCIEPUMEHTOB, B TOM YHCIIC C
WCTIOJTb30BAaHUEM aHAJIOTOBBIX M ITU(POBBIX OMOJIOTHUYECKUX MMPUOOPOB U HHCTPYMEHTOB;

) dhopMupoBaHUE YMEHUSI HHTETPUPOBATH OMOJIOTHYECKUE 3HAHUS CO 3HAHUSIMHU U3
JIpYTUX y4eOHBIX MpeAMETOB ((pU3uKH, XUMUH, reorpaduu, UCTOPUU, OOIIIECTBO3HAHUS

UT. 1.);



dbopMHpoBaHUE YMEHHI periaTh yuyeOHbIe 3aja4l OMOJIOTHYECKOTO COJIEPIKAHMUS,
BBISIBIISAIT ~ NIPUYMHHO-CJIC/ICTBEHHBIE  CBSI3M,  NPOBOJUTH  KA4YECTBEHHBIE U
KOJIMYECTBEHHBIC PAaCUEThl, JAeJIaTh BHIBOBI HA OCHOBAaHUH TIOJYYCHHBIX PE3yJIbTATOB;

"~ (opMupoBaHHe YMEHHs IUIAHAPOBATH YYEOHOE HCCICAOBAHHE WIH MPOCKTHYIO
paboTy C y4eToM IMOCTaBICHHOM Men: GOPMYITHPOBATH MPOOIEMY, THIIOTE3Y U CTABHUTH
3a/layd MCCIIEIOBAaHUsA, BHIOMpATh aJC€KBATHO MOCTABJICHHOW IEIH METObI, JAeNiaTh
BBIBOJIBI 10 pe3yJIbTaTaM MCCIICAOBAHMS HIIA TPOCKTHOU IEATeIbHOCTH;

" (opmupoBaHme HHTEpeca K  YIIYOICHHIO  OHONOTHYCCKHX  3HAHHIL
(mpeanpoduibHas MOATOTOBKA U MpodeccroHallbHas OPUEHTAIs) U BEIOOPY OMOJIOTHI
KaK PO(HIBHOTO MpeAMETa Ha CTYIIEHN CPETHETO TIOTHOTO 00pa30BaHus s Oy IyIIeH
podeCCUOHAIBHOW JIEATENIbHOCTH, B 00JaCTH OWMOJIOTHHM, MEAMIIMHBI, SKOJIOTHH,
TICUXOJIOTHUH, BETEPUHAPHH, CEITLCKOTO X035 CTBA;

" BIajJCHME HABBIKAMH paboThl ¢ MHGMOPMAIMEH eCTECTBEHHO-HAYYHOTO
coJiep KaHusl, TIPEACTABICHHON B pa3HON (opme (B BUIE TEKCTa, TAOJWYHBIX JAHHBIX,
cxeMm, rpaduKoB, AWarpaMMm, MoOJENeH, H300paKeHUM), KPUTHYECKOrO0 aHau3a
uH(pOpMAIIMHU U OLIEHKH €€ JIOCTOBEPHOCTH;

" yMeHHe MHTErpUpOBaTh GHOIOTMYECKHE 3HAHWS CO 3HAHWSAMH APYTHX Y4eOHBIX
MIPEMETOB; UHTEPEC K yriayOJeHUI0 OMOJIOTMYECKUX 3HAHUN U BHIOOPY OMOJIOTUU Kak
npoMIBHOTO TIpeIMeTa Ha YPOBHE CpeIHero oobmiero oOpa3oBaHus il OyIyIIeH
mpoeCCUOHATEHON  JEATENHPHOCTH B OOJACTH OWOJOTUM, MEIWIIUHBI, JKOJIOTHH,
BETCPUHAPHUH, CEIICKOTO XO3SIMCTBA, WHUIIEBOW IMPOMBINIJICHHOCTH, TICHXOJIOTHH,
HCKYCCTBa, CIIOPTA - UMETh YETKHUE MPEACTABICHUS O MATEPUATUCTUICCKON CYITHOCTH
TCHOMOB JKHBBIX OPTaHU3MOB U PETYJISIHIO UX PaOOTHI;

" 3HaHHE OCHOBHBIX (DAKTOPOB OKPYIKAIOIICH Cpebl, BIMSAIOUINX HA Pa3BHTHE H
CYIIIECTBOBAHKE JKUBBIX OPTAHU3MOB, aJaNTaIfil K (hakTopaM OKPYIKAIOIICH CPEIbL;

" 3HaHHE OCHOBHBIX MOJXOJOB OHOTEXHOIOIUH, HCIIONb30BAHMUS €€ TOCTIKEHHIT B
COBPEMEHHOM KU3HM YEJIOBEKa, OCOOCHHOCTH MCIOJIb30BAHUS JKUBBIX OPTAHU3MOB JIJIS
IPOM3BOJICTBEHHBIX HYXK]I YEJIOBEKA,

" 3HaHHE OCHOBHBIX TTOJIXO/I0B CEJICKIINU 1 OHOTEXHOIOIHH KyJIbTYPHBIX PACTCHHIA,
XapaKTepu30BaTh T'CHETUYECKH  MOAU(PUIIMPOBAHHBIE  pPACTEHHUSA, ONEPUPOBATH
MOHATUSAMHU, THOPUAM3AIMSA, OTHAJCHHAs THOPUAM3AINs, WCKYCCTBEHHBIH OTOOD,
reTepo3nc, TpaHChOopMaIHsl, MyTareHe3, TCHETHUIECKOE PEAAKTHPOBAHUE;

" [OHMMAaHHE MOJICKYISPHBIX MEXaHH3MOB  pCAIM3alMd  HACIICACTBEHHOI
uH(pOpMAIIU U YMEHUE CBOOOIHO OMIEPUPOBATH OCHOBHBIMU MOHSTHSIMU MOJIEKYJISIPHOM
OMOJIOTHY 1 €€ COBPEMEHHBIX HAIIPABJICHUH — T€HOMUKH, METar€HOMHKH, TPOTEOMHUKH;

" 3HaHHE OCHOBHBIX 3a00JICBAHHII YETOBEKA, MEXAaHN3MOB MX Pa3BHTHS, COCOOAX
WX TMAaTHOCTHUKY U JICUCHUS;



(dbopMHpOBaHUE YMEHHUS HMCIOJIb30BaTh MOHATHHHBIA ammapaT U CHMBOJIMYCCKHM
SI3BIK TEHETHKH, TPAMOTHOE MMPUMEHEHNE HAYYHBIX TEPMUHOB, IIOHITUH, TCOPUH, 3aKOHOB
JUISL OOBSICHEHHS HAOJFOAAeMBIX OHOJIOTHYSCKUX OOBEKTOB, SBICHHH W IIPOIIECCOB,
MO3BOJISIONINX 3aJI0KUTh (DYHIAMEHT HAyYHOTO MUPOBO33PEHUSI.

B nieHHOCTHO-OpHEHTAIIMOHHOM cdepe:
3HaHWE, YTO MPUMEHEHHUE COBPEMEHHBIX TEXHOJIOTHH MOJIEKYISIPHOU OWOIOTHU
MO3BOJISICT YCIIENTHO peIIaTh TaKWe 3JI000HEBHBIE MPOOJIEMBI, Kak oOXpaHa
OKPYIKaIOIIEeH CpejIbl, COXpAaHECHHE 370POBBS YEIOBEKa, KOHTPOJb U BOCCTAHOBJICHUE
IKOCHCTEM.



TEMATHUYECKOE IINTAHUPOBAHHUE

Moayab «Kak ’KHBOTHBIE H PACTEHUS NIPUCTIOCAOIMBAKOTCD (IBOJTIONMOHHAS
3Ko0JI0rHs) 5-6 kaaccol (34 yaca)

Tembl OcHOBHOE copepxkaHue JlessTeILHOCTD
IKOJbHUKOB
1. M1 uccaenyem CBOICTBA U CTPOCHUE KUBBIX HccnenoBaTeabCcKue
JKHBbI€ 00 bEeKThI OpraHu3MOB (CTpOEHUE KJIETKH). | paboThl «Bce nmu (CHHUITBI,
(6 9) Bun, ocobb — opranusm kak Oenku, Oepe3bl W T.I.)
eIMHAas cUcTeMa. AanTaluu OIMHAKOBEIC?
(mpucrniocobnenus). [lonsitue DOTOKBECTY.
roMeocTa3a JKUBOro opranusma. | [lpakruueckas pabota
Croco0nI ero moaaepKaHums. «CocraBnsem KHUTY
OrpanuueHust PEKOpPJIOB  pacTeHUU U
MOPGOJOTUYECKUX U YKUBOTHBIX HAIIETO KPasi».

(U3HOTOrMYECKUX aJanTaluu.
ITouemy opraHusMsl HE
CTaHOBSITCSI OECKOHEUYHO
OOJIBIIMMU, MAJICHBKUMU,

BCESTHBIM.
2. Bausinue dakTopsl OKpykaroueit cpeapl | [Ipaktudeckoe 3ausaTue
OKpY KalolIe (abuotnueckue, OMOTUYECKHE, «IBet u Termo» (KyOouku
cpeabl Ha )KUBbIE aHTpornorennsie). [Ipumepsr JIbJ1a B3BECUTH, ITOJOKHUTh
opranusmsl (12 4) a0MOTHYECKUX (DAKTOPOB, B vamiku [leTpu Ha
OKa3bIBAOIINX OCHOBHOE pPa3HOIBETHYIO Oymary,
BIIMSIHUE HA )KU3HEAEATENBHOCTh | yepe3 30 MUHYT B3BECUTH
KUBBIX OPraHNU3MOB: 3aHOBO — KTO ObICTpee
TEeMIIepaTypa, CBET, BIAXKHOCTb. | pacTasul).
OCHOBHBIE 3aKOHOMEPHOCTH [IpakTrueckoe 3aHsATHE
MPUCTIOCOOJIEHHS JKUBBIX «YTo pacTBOpsieTcs B
OpraHU3MOB K a0MOTHYECKUM BOZIE» (IKCIIEPUMEHT
¢dakropam. Ilpucnocodnenus k| «Kunkuit 1om»).
OCHOBHBIM a0MOTHYECKUM [IpakTHueckoe 3aHsTHE
(dbakTopam: Temrieparypa, «Inddysus Bemects B
BJIA)KHOCTbH U CBET. BOJI€ (pacTBOPHI)»,
«JIBM>KE€HME pacTBOPOB IO
LBETKY».

IIpakTHueckoe 3aHsaTHE
«JIlen maBaeT B BoJie
(alicOepru, 3amMep3aHue
BOJIOEMOB)».
IIpakTHueckoe 3aHsaTHe
«Jlen ipu 3amep3aHuu




pacImpseTcsd
(pa3pylieHre KaMHs
(mouBOOOpazoBaHUE),
3aMep3aHUe KIIETOK).
[IpakTH4eckoe 3aHATHE
«IIlyba» (kyOukwu Jibsia
3aBEPHYTH B PA3HbIN
MaTepua, B3BECUTD).
IIpakTHueckoe 3aHsTHe
«IIurMeHnTs (MOKHO
pa3aenTh HA BAaTMaHE
KpaCHUTEIIH U3
boMacTepoBy.
IIpakTHueckoe 3aHsTHE
«Kax )XxMBOTHBIE IJIABAOT
B BOJIe» (DKCIIEpPUMEHT C
TTATIETKOM ).
HccnenoBarenbekue
paboTtsl «BrnusiHue cBeta
(Teruta, BIaXXHOCTH,
cocTaBa MOYBbI) Ha
pacTeHus: B €CTECTBEHHBIX
WJIM UCKYCCTBEHHBIX
YCIOBUSIX» (HA JOCTYITHOM
Marepuae).

3. B3zaumopeiictBust
’KMBBIX OPraHU3MOB
(4 9)

buotnyeckue hakTopsl.
3aKOHOMEPHOCTHU Pa3BUTHS
MEXBHJIOBBIX
B3aMMOOTHOUIIEHUH.
KosBontonus (XUIHUK-KEPTBa;
Mapa3uT-X035iuH) DBOJIIOIHUS
cTpaTeruii JoObIBaHUS MUY,
ConnanprHOCTh. BuapI-
BcelieHIIbl. [lepedenn pacTeHuii-
BPEIUTENIEH.

UccnenoBarenbckas
paborta «HabmoneHus 3a
B3aUMOOTHOIICHUSMH
YKUBOTHBIX TIPU
JOOBIBAaHUU MUIIA
(KOpMYTITKY JIJIST ITHII, IS
TOPOJICKUX HJTU CEIbCKUX
JKUBOTHBIX). BeO-
KaMephD».
HccnemoBaTenbekast
pabota
«PacnipoctpaneHue
BHJIOB-CHHAHTPOIIOB B
HaICi MECTHOCTH




4. Yesi0BeK B )KU3HH
pacTeHui u
*KUBOTHBIX? (6 1)

AHTpOTIOreHHBIE (PAKTOPHI.
[IpaBna 1, 9TO IEPBOOBITHBIC
JIHOY KWJIA B TADMOHHH C
npupoaoil. OJoMaIHUBaHUE U
MPUPYUYCHHE )KUBOTHBIX U
pacTeHui. 3a4eM cracarb
BBIMUPAIOLIUE BUbI, KAK 3TO
nenatb. KylnbTypHbIE pacTeHUs U
ux nukue npenku. [louemy
BAYKHO MX COXPAHSATb.
Pa3Hoo06paszue KylnbTypHBIX
PacTeHUH U UX 3HAUYCHUE B
KU3HHU yenoBeka. KpacHas kHura
Baieit reppuropun. Oco60
OXpaHsieMble TEPPUTOPUH,
3anoBeHUKU Poccun n mupa.

[IpakTrueckas pabota
«PazHoobpasue
KyJIbTYpPHBIX pPACTEHUH B
BaIlleM PETHOHEY.
HccnenoBarenbekas
pabota «Bnusinue
aHTPOIOT€HHBIX (PAaKTOPOB
Ha pa3BUTHE PACTCHUH B
ropoie/HaceIEHHOM
MTYHKTEM.
DKCKypcusi/ipaKTuiecKas
pabota «OOIIT B Barem
pPErvoHEe — YHUKAJIbHbBIC
OOBEKTHI IPUPOIBD».

5. Ikogornueckue
Humu (6 4)

buocdepa — oqna u3
BOKHEHIIINX 000JI0UeK 3eMITH.
YT0 Takoe «IKOJOTUYECKUE
HUIIN» U KaK OHU
bopmupyrorca? opmupoBanue
3HaHUM 10 OMOopa3zHOOOpaA3UI0
KU3HEHHBIX POpM,
MTOBEJICHYCCKUX
MIPUCTIOCOOJICHU,
MoauUKaIIMOHHAS
M3MEHYUBOCTH (Ha 0a30BOM
ypoBHe). PacturensHbie
COOOIIEeCTBa M MX THIIHI.
Pa3Butue u cMeHbI
PACTUTEIIBHBIX COOOIIECTB.

Hccnenosarenbckue
paboThI «IKOJIOTHIECKUE
HUIIN BOKPYT T€OS —
onucanue pakTopoB
OKPYXaIOUIEH CPEIIb».
HccnenoBarensckue
paboThI
«DEeHOJIOTUYECKHUE
HAOITIOICHUSD).

MoayJab «OCHOBBI pac

TeHHEeBOACTBa» 7-8 KJjacchl (68 yacoB)

Tembl

OcHoBHOE coaep:kaHue

JlesATeILHOCTD
IKOJIbHUKOB

Tema 1. BBenenue B
pacTeHueBOACTBO
2 9)

Yro-Takoe pacCTEHUEBOACTBO:
OCHOBHBIE (DaKTOPHI
BBIPAIIUBAHUS PACTECHUN.
Hcrtopus pa3sutus
arpOXMMHYECKUX 3HAHUHN
(pabotsl M.B. JlIomoHocoBa, FO.
JIu6uxa, byccenro, B.B.
Hoxyuaesa, K.A. Tumupsizena,
I1.A. Kocteiuena, /I.H.

[Ipaktrueckas pabota
«bouka JIubmxay.




[IpstHUIITHUKOBA | JIp.).

Tema 2.
ArpoTexXHUYeCKHi
IKCIepuMeHT (6 4)

[IpaBuiia nocTaHOBKH
arpo3KCIIEPUMEHTOB.
ITocTaHOBKA 3KCTIEPUMEHTOB C
pacTteHusiMu. Be160p TeMBbl,
COCTaBJICHHUE TUIIOTE3bI, LEIHU U
3a7a4 SKCIIEPUMEHTA 10
BBIPAIMBAHUIO PACTEHUH B
KOHTPOJINPYEMOM Cpe/ie.
KonTpoism, moBropHocty,
MPOBEICHUE IKCIEPUMEHTA.
[lmanupoBaHue 3KCIIEPUMEHTA.
OrneHka pe3yJIbTaTOB
AKCIIEPUMEHTA.

OcBoeHME TEXHOIOTUU
KPYTJIOTOIMYHOTO BBIPAILIMBAHUS
cajaToOB U MUKPO3€EJICHH B
KOHTPOJIUPYEMBIX
VICKYCCTBEHHBIX YCIIOBHSIX.

HccnenoBarenbckas
pabora «DakTopsl,
BITUSIOIINC HA
popacTaHue ceMsH (PoCcT
IIPOPOCTKOB ).
[IpakTuueckas pabora
«COop yCTaHOBKH JIst
BBIpAI[MBAHMS PACTCHHI B
KOHTPOJINPYEMBIX
YCIIOBUSXY.

Tema 3. Posb
XHMHYECKHX
3JIEMEHTOB B
NMUATAHUU PACTEHUH
(20 v)

Bopa. PactBop. BeITsKKA.
AHMOHBI, KATUOHHI,
3JIEKTPONPOBOAHOCTH U pH
pactBopa. Posib XumMuyeckux
3JIEMEHTOB B MUTAHUU PACTCHUM.
[Tomy4yeHnue nuTaTeIbHBIX
BEIICCTB PACTCHUSIMH.

VY nobpenusi: opraHudeckue,
MHUHEPAIbHBIE,
MUKpOOUOJIoruuecKue. TUIIbI
MUTaHUs pacTeHuil. Bo3aymHoe
1 MUHEpaIbHOE (KOPHEBOE)
MUTaHUE pacTeHuid. TpaHncmopT
MUTATEIbLHBIX BEIIECTB
PAaCTEHUM: BOCXOISIINN 1
HUCXOJAIINN TOK. BaxkHenme
KanuiiHele, GochOopHBIC U
a30THBIC YJI00PEHUS, UX
cBorcTBa. IIpocThie U CI0KHBIE
yaoOpeHus.

Poct n pazButHe pacteHui:
ATallbl OHTOT'eHEe3a, (PaKTOPHI,
BJIMSIIONINAE HA POCT PACTCHUM:
CBET, I'YCTOTA MOCA/I0K, TUTAHUE,
cyocTpar.

OcoOeHHOCTY TUTAHUS

[IpakTuyeckas pabora
«CxeMbl TUTaTEeIIbHBIX
pacTBOpoB. Pacuer 103
yI0OpeHUN IS
MATATEJIbHBIX PACTBOPOBY.
[TpakTudeckas padora
«IIpaBuna cMemmMBaHUs
yAOOpEeHUIN
[IpakTuueckas pabora
«ITutranue pacrenuii:
TEXHOJIOTHS
MPUTOTOBJICHUS
MUTATEJIbHBIX PACTBOPOB
JUISL PA3HBIX KYJIBTYPY.
[TpakTudeckas padora
«MOHHUTOPHUHT
MUHEPAJILHOTO IMUTAHUS
PaCTECHHIN.
[TpakTuyeckas padora
«PacTtutenbHast
JTUArHOCTHUKA.
HccnenoBarenbckas
pabota «O1eHka
COCTOSIHUSI KOMHATHBIX
pacTeHUM, paCTCHUI Ha
IIKOJILHON TEPPUTOPUH,




pacTeHuit a30ToM. A30T U €T0
3HAYEHHE B KU3HU PACTCHUMU.
dopMBbI a30Ta U UX
MpEeBpaIllCHNE B TIOYBE.
Ucrounnku pocdopa s
pacteHus. 3HaYCHUE
dbocdopcoaepxaimx
coeIMHEeHU! B KieTke. Poib
MaKpO3IPTrUYECKUX COCTUHCHU N
dbocdopa B sHEpreTUIECKOM
oOMeHe.

Bnusanue xanus Ha puzndeckue
CBOWCTBA MPOTOILIA3MBbI, HA
(dbepMEeHTHI YTIIEBOOPOTHOTO
oOMeHa, cuHTe3 OCJIKOB U Jp.
Ponp kanus B moaaepKaHuu
HOHHOTO 0ajaHca B TKaHIX, B
MPOLIECCAX CAMOPETYJIALIMH.
Perynaropnas u
CTPYKTypoOoOpa3oBaTeIbHas
pOJIb KaJIbIKsL. Y4YacTUe B
00pa3oBaHUU KJIETOUYHOU
CTEHKH, TIOJJICP>KaHUU
CTPYKTYpbI MEMOpaH u
PETYJISIHUS UX IPOHUIIAEMOCTH.
3HayeHUEe MarHus B
MeTaboJIM3Me PaCTEHUM.
Marnwuii B coctase xsopoduiiia,
CXO/ICTBO XJIOpOHUILIA U
reMoryioonHa Kak
CBUJIETEIILCTBO €MHCTBA
OpraHUYeCcKOTO MUpA.

Cepa u ero OCHOBHBIE
COCIMHEHUS, UX POJIb B
CTPYKTYPHOM OpraHu3aIuu
KJIETKH, y4acTHE B
OKHUCIIUTETHHO-
BOCCTAHOBUTEIBHBIX PEAKLIHIX
MHUKpPO3JIEMEHTHI.
IIpencrasienus o posu
MHUKPO3JIEMEHTOB B
MeTaboIn3Me pacTeHUIA.
Oco0GeHHOCTH OCTYTIICHUS
MHUKPODJIEMEHTOB B pACTEHUSI.
CuHeprusm u aHTaroHU3M

yCTaHOBKA MPUYUH
MATOJIOTUIECKUX
coCTOsIHUM (TIpu
HAJTUYHN )».
HccnenoBarenbekas
pabota «O1neHka BIUSIHUS
pa3IMYHBIX 2JIEMEHTOB Ha
COCTOSIHUE PaCTeHUM
(cocraBiieHHE pa3IUYHBIX
TTOIKOPMOK )».




AJIEMEHTOB IUTAHUs PACTEHUM.
PacturenbHas quarHocTuka u
METO/Ibl UACHTU(PUKAIIIU
HEJ0CTaTKa/N30bITKa 3JIEMEHTOB
[IATAHUSL.

Tema 4.
Peryasitopsl pocra
pacreHuid. 3amuTa
pacrenuii (4 1)

ITonsTue o perynsaropax pocra
pacteHuii. CTUMyJISTOPHI pOCTa
— (hUuTOrOopMOHHBI (ayKCUHBI,
ruo0epeIuHbI, TUTOKUHUHBI).
NHruburopsl pocta pacTEHUMN:
1. mpupoansie (abcru3oBas
KHCIIOTa U HEKOTOPBIC
(heHOJIbHBIC BEIeCTBA
(ukyMapoBasi, KOpU4iHasl,
CaTUIUIIOBAs KUCIIOTHI).

2. CUHTETHYECKHUE
(Mop(haKTUHBI, peTapIaHThI,
nedoauaHThl, 1€CUKAHTHI,
repOutnabl). DUTOMOHUTOPUHT
Y OLICHKA COCTOSIHUS PACTCHUU.
CoBpeMeHHbIE CIOCOObI
MOHHUTOPUHTA.

3amura pacTeHui OT
BPEIUTENIEH: OCHOBBI
onomeTosa.

[Ipaktruueckas padbota
«DPUTOMOHUTOPUHT U
OLICHKA COCTOSIHHUS
pacteHuii. CoBpeMEHHBbIE
CHI0COOBI MOHUTOPUHTAY.

Hccnenosarenbckas
pabora «BnusiHue
reTepoayKCcruHa Ha
nmpopactanue (pocT Ha
Pa3HbBIX CTAAUSX, B Pa3HBIX
YCIIOBUSIX ) Pa3IMYHBIX
pPacTEeHHIN.

[IpakTuueckas pabota
«HCeKTapuu: pasuia u
YCIIOBUS pa3BEACHUS
MOJIE3HBIX HACEKOMBIX).

Tema 5. Bognas,
necyaHasi u
MOYBEHHAsS
KYJbTYPbI, HX
NpPUMEHEHNE B
BbIpalllUBAHU U
pacTeHuil.
DOu3noJ10rus
pacrenuii (8 4)

BonHasi, necuanasi 1 nouBeHHas
KYJbTYpPbl, UX TPUMEHEHUE B
BBIPAIIUBAHUM PACTCHUMN.
IIpoBeneHne BOJbI B KOPHE U
cTebJie pacTeHHIA.

Boaneiil pexuM pacTeHui:
CTpOE€HHUE YCTHUIL: (haKTOPBI,
BIIMSIOLIME HA UX PACKPBITUE U
3aKpbITHE. 3HAYEHUE MEXAHU3MA
pEryJIAlU UCTIapEHHUS] BIaru
pacTEHUEM.

DOTOCUHTE3 — YHUKAJIbHBIN
nporecc pacreHuii. TeMHOBas U
cBeroBas (ha3el poTocuHTE3A.
3Hadenne poTocuHTE3A IS
YKUBBIX OpraHu3mMoB. DakTopbl
pOCTa pacTeHUM: BO3AYX U
aspauus. [logzemHoe npixanue
pacCTEHUM: COCTAaB IOYBEHHOTO
BO3/1yXa, ra3000meH. ['a3000MeH

[IpakTrueckas pabota
«KopHeBoe naBieHue.
[IpakTrnueckas padora
«IIpurorosnenne
npenapara yCThHIl
METO/IOM CJIETKay.
HccnenoBarenbckue
paboTtsl «BnusHue
YCIOBUH COAECPKAHUS
pacTeHUI Ha KOJINYECTBO
YCTBUID.

[IpakTrueckas pabota
«DyHKIIMOHAIIbHASA
JIMArHOCTUKA PACTCHUH 10
aKTUBHOCTHU
XJIOPOILIACTOBY.
HccnenoBarenbckas
pabota «OnpeaeneHue
xjopodumia A u b,
OLICHKa




pu OECIIOYBEHHOM
BBIpAIllBaHUU.

(hOTOCUHTETHUECKOM
AKTUBHOCTHU PaCTCHUM U
(haKTOpPOB, BIUSIONINX HA
HEe».

[IpakTudeckas pabora
«Anspanus, CO, u O,.
JIpIXaHue pacTeHU.
[TpakTudeckas padora
«JlpIxaHue pacTeHUM:
OII€HKa MHTEHCUBHOCTH
JIBIXaHUs PACTCHUH U
IJIO/IOBY.
Uccnenoparenbckue
paboThl «BiausHue
crioco0a BbIpaIIMBaHUs
(cocTaBa mUTaTEIHHOMN
CMECH, CXEMbI BHECCHHS)
Ha POCT U Pa3BUTHUS
Pa3JIUYHBIX PACTECHUI.

Tema 6.
KyabtypHble
pacTeHus.
CoBpeMeHHbIE

ACINECKTHI CCJICKIIUHN
(20 1)

Kak yenoBek cTajn ucnosib30BaTh
pactenus? CBsi3b pa3BUTHS
IUBUJIM3ALIUM YEJIOBEKA U
0JIOMallTHUBAHUS PACTCHUI.
JlomecTukanms.
HacneactBeHHOCTD 1
W3MEHYMBOCTh — OCHOBHBIC
CBOMCTBA KHUBBIX OPTaHU3MOB.
HN3menunBoCTh. Businl
W3MEHYUBOCTb.

I'en —maTepuanbHBI HOCUTEID
HACJIEJICTBEHHOCTH U
n3MeHYnBOCTH. HykiienHOBBIE
KUCJIOTHI. JIokanu3anus
T€HETUYECKOr0 MaTepraia B
KJIEeTKE. JleeHne KIeToK.
Pernukanus JJHK. OcHoBHas

JI0OTMa MOJIEKYJIIPHON OMOJIOTHH.

Tpanckpunuus. TpaHcisus.
MyTtanuu.

DddexT OyTHUIOYHOTO
TOPJIBIIIIKA U TEHETUYECKOE
pazHooOpa3zue. Uto Takoe
reHOaHk? 3aueM COXpaHsTh
T€HETUYECKHUE PECYPCHI
pactenuii? OCHOBHBIE CITOCOOBI

Huckyccus
«JlomecTukanus, BCE JIn
pacTeHUsl ¥ )KUBOTHBIE,
KOTOPBIE KUBYT PSIOM C
YEJIOBEKOM UM
0JIOMAITHUBAKOTCS ?
MoxHO 1 CUUTaATh
TapakaHa OJIOMaIlIHCHHBIM
JKUBOTHBIM?».
[IpakTuueckas pabora
«MoaudukanmoHHas
U3MEHYUBOCTH (JIUCTHS,
UTOJIKH C OJTHOTO
JiepeBa)».

[Ipaktrueckas pabota
«I'eH — MHCTpYKIU MO
cOopke KJIeTKH (Ha Oucepe
WJIK KOHCTPYKTOPE)».
[TpakTudeckas padora
«MyTanus Ha OyTepOpoe
(Jr0001 00BEKT U3
npeabLayIei padboTsl, Ie
U3MEHEHHE HHCTPYKIIUN
MIPUBEIET K H3MCHECHHIO
BHEIITHETO BUJA
00BEKTa)».




COXpPaHCHHS TCHETHUCCKHUX
PECYpPCOB pacTeHHM (ex situ 1 in
situ).

3unauenue padot H.M. Bapunosa.

3aKOH rOMOJIOTHYECKHUX PSIOB.
[{eHTphl NPOUCXOKIACHUS
KYJIbTYpHBIX pactrenun H.!.
Basuiioa u I[1.M. XXykoBckoro.
OCHOBHBIE METO/IbI CEJICKIINH.
['ubpunuzanus. ®opmsl 0TOOpA.
OcHOBHbIE HANPABJIECHUS
CEJIEKLIMH: YIIyUIICHUE
YPOXKANHOCTH, YCTOUUYUBOCTH K
OMOTUYECKUM U a0MOTHYECKUM
dakTopam.

Ecth 51 u3Hb B poOupke?
buotexHon0rUs KyJIbTypHBIX
pacTeHUI.

Kak uenoBek moxer
MOIUMUITUPOBATH PACTEHUS?
['eHeTnyeckoe peJakTUPOBAHHUE.
CoBpeMeHHbIE TTOIXOIbI U
JNOCTHKEHUS TEHETUYECKOTO
PEOAKTUPOBAHUS PACTEHHUI.

[IpakTruueckas paboTa 1o
rpynmnam «OTKyJa Ha
HaIlIUX CTOJIax
(pPYKTBI/OBOIIN/3TAKID.
[IpakTrueckas padorta
«BpipammBaem ropox. Kak
MIPOBECTU CKPEIIUBAHUE Y
ropoxay.
HccnenoBarenbckas
pabora «BrIipaiuBanue
pacTeHui B IPOOUPKE»
(MO>KHO BOCIIOJIB30BaThCS
pe3yibTaTaMu
MPEIBITY X
HKCHEPUMEHTOB I10
COCTaBJICHUIO
MUATATEJIbHBIX PACTBOPOB
JUISL paCTEHUN).
[Ipaktruueckas pabota
«I'eHOMHBIEC HOKHUIIEI
(MozenpoBaHue paboThI
cuctembl CRISP-Cas)y.

Tema 7.
PacTurenanHnas

npoaykuus (8 1)

Hanzemusbie u mog3eMHBIE
opransl pactenuid. [loGer u
BUIOM3MEHEHHBII T0Oer
pactenuii. CriocoOb1
Pa3MHOKEHUS PACTEHUM.
[TonsaTue o kauecTBe MPOIYKTOB
nutanus. [IpoOaemsl
KOHKYPEHIIUN OTE€YECTBEHHBIX
MIPOJTYKTOB ITUTAHUS C
UMIIOPTHBIMU. Jloructuka
IOCTaBKHU U CPEACTBA
COXpaHEHHMS IPOIYKTOB
MATaHUS.

Mukpo3eneHb: ToNE3HOCTh U
TEXHOJIOTHS.

XUMHYECKUN aHAIU3
npoaykiuu. OCHOBBI
criekTpooToMeTpum.
[ToreHomeTpusi.
Xpomatorpadus.

[IpakTuueckas pabota
«IIpenenpHO nOMyCTUMBIE
koHuenTpanuu (I11K) u
METOJIbI KOHTPOJIS
0€30MMacHOCTH
PaCTUTENbHBIX TPOTYKTOB
MATAHUS.
HccnenoBarenbckas
pabota «O1eHKa KauecTBa
BBIPAILICHHOM
MUKpo3eaeHn» (JInbo
CBOSI, TMOO U3 Mara3uHa).
[IpakTrueckas paborta
«MeTtobl O1IEHKH
Ka4yeCTBa PaCTUTEIIbHON
MPOTYKIIUN: XPAaHEHUE U
COXPaHHOCTb
MUTATEJIbHBIX BEILIECTBY
(Mo joctynHomy
000pyI0OBaHUIO).
Hccnenosarenbckas




pabota «OmnpeneneHue
ButamuHa C MeToz0M
0OpaTHOTO TUTPOBAHUS B
TUT0aX Ha Pa3HOM CPOKE
(cmoco0e) XpaHSHHSD.

Moayab «buorexnojorus» 7-8 kiaaccol (68 yacoB)

Tembl

OcHoBHOE conepkanue

HeATeIbHOCTH
IIKOJbHUKOB

Tema 1.
Bbuorexnosgorus
(4 9)

[TonsiTue 6GMoOTEXHOIOTHH. 3a4eM
YeJIOBEKY OMOTEXHOJIOTHH, B UeM
WX MIPEUMYIIIECTBO MEePe]T
XUMUYIECKUM cuHTE30M. OCHOBHBIC
O0M000BEKTHI OMOTEXHOJIOTUU:
MIPOMBIIIIICHHBIC
MHUKPOOPTaHU3MBI, KJICTKH U TKaHU
pacTeHUH, )KUBOTHBIX M YEJIOBEKA,
OMOKaTaIN3aTOPHI.

CoIpbe Juist OMOCHHTE3a U OIIEHKA
€ro OMOJIOTUYECKON IIEHHOCTH.
OCHOBHBIE HICTOYHUKHU yTIEPO/Ia,
a3oTta, hochopa, MUKPOIJIEMEHTOB.
WccnenoBanrie HOBBIX UCTOYHUKOB
CBIPbs (BKJIFOYAsi BOIIPOCHI €T0
MIpeIBapUTEILHON 00pabOTKH),
pa3pab0TKa HOBBIX MUTATEIIBHBIX
Cpell, B TOM YHCJIE BKIIFOYAFOIINX
OMOCTUMYJISTOPHI B IPYTHE
AJIIEMCHTHI YIIPABJICHUS U
ONITHMM3AIIUHN TTPOIIECCOB
onocuuresa. MeToanl
ONTUMM3ALIMY IUTATEIbHBIX CPE/I.

[IpakTruueckas pabota
«IIpumepsnl
MIPUMECHECHHUS
OMOIOTMYECKHIX
00BEKTOB B TBOEH
KUZHID).

Tema 2.
Muxpoouosorus
(12 9)

ITonmoxeHnne npoKkapuoToB B
CUCTEME OPraHHMYECKOro MUpA.
Ctpoenune 6akTepHaTbHON KIICTKH.
Knaccuduxkanus 6axrepuii.
Mopddonorus 6akrepuii. [Ipocteie
Y CJIO’KHBIC METOIbI OKpAITHBAHUS
OaxTepuil. Dusnonorus bakrepuil:
MUTaHue, IbIXaHUe, POCT
Pa3MHOKEHUE. 3HAKOMCTBO C
TOMEHOM Apxeu
(3KCTPeMOPMITHHOCTD,
0COOCHHOCTH CTPOCHHUS KIICTKH).

[TpakTuka.
JlaGoparopnas padota
«DUKCUPOBaHHBIE
npenapaTsl OaKTepHid.
Onpenenenne GopMbl
MIPEITI0KEHHBIX
KYJIBTYp
MHUKpPOOPTaHU3MOB,
HCIIOJIb3YS IIPOCTOU
METO/I OKPACKI.
JlaGoparopnas pabota
«OnpeneneHue TUIa




MoOJI0YHOKHCIIOE B CITUPTOBOE
opoxxenne. DoTorpodHBIC U
XeMOTpOo(HBIC OaKTEPHUHU.
Kunernueckoe onucanue mpoiecca
pOCTa MUKPOOPTaHU3MOB.
OKCMOHEHIIMAJIbHASI MO/JIEJIb POCTA.
Kuneruka rubenun
MHUKPOOPTaHHU3MOB.

[Tatorennsie 6akTepun. YymHas
rajiouka v 4epHas CMepTh,
0OTyIU3M, CTOJIOHSK, TyOEpKYIIe3.
Hctopus 60pb0ObI ¢
OakTepuaaIbHBIMU HH(MEKITUSIMHU.
Boiina 6eckoOHEUHOCTH:
AHTUOMOTHUKH MPOTHUB OAKTEPHH.
MexaHu3MBbI 1eMCTBUI
aHTUOMOTUKOB. MEXKIIeTOUHAas
KOMMYHHUKanus 6akrepuii. UYyBcTBO
KBOpyMa.

[TpumeneHue OakTepuii
yenmoBekoM. Kunetnueckoe
omucaHue OMOCUHTE3a MPOTYKTOB
MUKpooprannsmMamu. bakrepun,
KOTOpBIE MOTYT pa3jaraTh
TJIACTHK.

MuUKpOOpraHu3MsbI B
arpoOHMOTEXHOJIOTHH.
HckyccTBeHHBIE accolMaIiiy
pacTEeHUH ¢ MUKPOOpPraHU3MaMu

KJI€TOYHON CTCHKH
METOJIOM OKpAaIIMBaHUS
o I'pamy» (mipu
HaJIMYMH PEAKTHUBOB).
Jlaboparopnas paboTa
«IIpuroroBnenue
MIPYKA3HEHHBIX
IperapaToB
MOJIOYHOKHCIIBIX
OakTepuin».
Jlaboparopnas pabora
«IToceB cMmbIBa € pyK Ha
yamku [letpmy.
Jlaboparopnas pabora
«Brigenenue uncToi
KYJIbTYpPbl OaKTEpHil.
MeTton pa3BeIcHUN.
MeToz uCTOIAOIIETO
HITPUXAY.
JlaGoparopnas pabora
«Mopdonorudeckas
XapaKTepHUCTHKA
BBIJICJICHHON YHUCTOM
KYJIbTYPHI:
XapaKTCPHUCTHKA
KOJIOHHH, hopMa
OakTepuid, TUI
KJIETOYHOU CTEHKW.
Jlaboparopnas pabora
«CpaBHeHME pocTa
MHKPOOPTaHU3MOB Ha
qarke 0e3 u ¢
JI00aBICHUS
AHTHOMOTHUKOBY.
UccnenoBarenbckas
pabota «Ilonck
MHKPOOPraHU3MOB
00JIa 10X
AHTarOHUCTHUYECKOM
AKTUBHOCTBIO.
UccnenoBarenbckas
pabora «BrimeneHue
MOJIOYHOKHUCJIBIX
OakTepuii,
HCCIIeTIOBAaHHUE UX




AKTUBHOCTI.
Uccnenosarenbckas
pabota «Bbienenue
OaKTepuii TOJIE3HBIX
JUI. PACTCHUID).

Tema 3.
JyKapUOTHYECKHUE
OpPraHu3Mbl B
OMOTEXHOJIOTHH
(m1ecHeBbIE TPHUOBI,
JIPOACKH,
Boaopocan) (12 4)

[TnecHeBbIe TPUOBI TPOTYIICHTHI
OMOJIOrMYCCKH aKTUBHBIX BEIICCTB
OO6m1as XxapakKTEepUCTHKA JIPOKIKEH
caxapomuiieToB. UcTtopust
HCIIOJIb30BAHUS JPOKIKEU B
TPaTUIIMOHHON OMOTEXHOJIOTHH.
TexHoI0rM BUHOICTIUS U
XJIe00TICUeHHS,
CIICLIMATIM3UPOBAHHBIE PACHI
Iposokei. MeTaboau3M ApoxKKeH.
Peakmus cimpTOBOTO OPOKEHHMS.
[Tosrydyenue BTOpUYHBIX
MeTa0O0JIMTOB B AposxoKax. Jpoxxku
Kak MPOIyIeHThI OMOTOILIHB.
ITomydyenue 1eneBbIx OCIKOB B
TPOXOKAX.

OcoOCHHOCTH BEIreTaTUBHOTO H
M0JIOBOT'O PA3MHOKECHUS Y
IPOXOKEN, 3HAUEHNE N3YyUYCHUS
MHTO3a U IUTOKUHE3A JJIs
ONTHUMHU3AIMHU MTPOLIECCOB
KYJIbTUBUPOBAHHUS JIPOXOKEBBIX
IITAMMOB, TOHUMAaHUs PUYKH
NaTOTC€HHOCTH JIPOXOKEH 1 rprboB,
MOMCKa MUIIICHEH (PYHTHIIUI0B U
pa3pabOTKH HOBBIX JICKAPCTBEHHBIX
penapaTos.

Bonopocnu — nepcrieKTHBHBIN
00BEKT JJIs TPOU3BOJICTBA OCJIKa 1
yIJI€BOJIOB. buoTexHomornyeckue
METOJIbl OYMCTKHU TBEP/IbIX,
KHUJKUX OTXOJIOB U Ta3000pa3HbIX
OTXO0J10B MPOU3BOICTB. CTOUHBIE
BOJIbl. CXE€MBI OUHCTKH.
buoduiabTpsel, a3poTeHKH,
METaHTEHKU, OKCUTCHKH.
AKTHBHBINA UJI ¥ BXOJISAIIHNE B HETO
MMKPOOpraHu3Msbl. Micnosib3oBaHue
BOJIOPOCJIEN B OUYUCTKE CTOYHBIX
BOJI.

JlabopaTopHas padorta
«IlomcueT kieTok
JIPOXOKEU B KaMepe
['opsieBay.
JlaGoparopnas pabota
«O0HapyXeHHe
MPOTYKTOB CIIUPTOBOTO
OpOKEHUS: STHIIOBOTO
CIIUPTa U YTJIIEKUCIIOTO
razay.

JlabopaTtopnas pabota
«Habmonenue
Pa3MHOKEHUS
TPOAOKEBBIX KICTOKY.
[IpakTuyeckas pabora
«ITonyuenue TBOpOra
Keupa Ha OCHOBE
MOJIOYHOKHCIIBIX
OaxTepuin.
[TpakTruueckas pabota
«OCHOBHBIE BUJIBI KBaca
1 UX XapaKTepUCTHUKA
«poxxu u
MOJIOYHOKHCITBIC
OaxkTepuw,
MIPUMEHSIEMBIE TSI
ITPOU3BO/ICTBA KBACA.
[TpakTudeckas padbora
«CpaBHUTEIBHBIN
aHaJIU3 Pa3BUTHA
JIPOXIKEH B a9pOOHBIX U
aHa’POOHBIX
YCIIOBHSIXY.
[TpakTudeckas padora
«MeTo/1pI OTICHKH
CBOWCTB
XJIEOOTIEKapHBIX
JIPOAOKEN.
OcobenHoctu
MIPUMEHEHUS




MIPECCOBAHHBIX,
CYIIIEHBIX U
WHCTaHTHBIX
TPOKKEN.
Uccnenorarenbckas
pabota «Bnusinue
(hUBUKO-XUMHUECKUX
(aKTOpOB Ha KAYECTBO
OMOTEXHOJIOTMUECKOM
npoayKuuu (KBac,
kedup, CoIp, XJ1ed u
Ip.)».
Uccnenosarenbckas
pabota «Biusiaue
(hHBUKO-XUMHYCCKUX
(haKTOpOB HA POCT

Bogopociu (Chlorella
vulgaris)».
Tema 4. HacnenctBeHHOCTD 1 [IpakTuueckas pabora
HaciaencrBennast M3MEHUYUBOCTh — OCHOBHBIEC «MoauduxanmoHHas
uHdopmauus (8 u) CBOWCTBA )KUBBIX OPraHU3MOB. M3MEHYUBOCTD (JIUCThA,
N3menunBocTh. Buabl WUT'OJIKA C OJTHOTO
U3MEHYHUBOCTb. JIepeBa).
['en —matepuanbHbIi HOCUTENb [IpakTuyeckas pabora
HACJIEICTBEHHOCTH U «I"eH — MHCTpYyKLHS 110
M3MEeHUYUBOCTHU. HykiienHOBbIE cOOpKe KIIeTKH (Ha
KUCJOTHI. JIoKanu3anus oucepe nuiu
T€HETUYECKOr0 Marepuaia B KOHCTPYKTOPE)».
KJIETKE. /{eJIeHne KIETOK. [IpakTuueckas pabota
Pemnmukamus JIHK. OcHoBHas «MyTanus Ha
JIOTMa MOJIEKYJISIPHON OMOJIOTHH. OoytepOpoe (moboi
Tpaunckpunius. Tpancasuus. 00BEKT 13 PEeABIIYIICH
MyTtanuu. paboThI, T/Ie U3BMECHEHHE
WHCTPYKIUHU IPUBEIET
K U3MEHECHUIO
BHEIIHETO BHIA
00BEKTA)».
Tema S. [Toso)keHHnEe BUPYCOB B CUCTEME [TpocmoTp
BupycoJsorusi (6 4) | oprannueckoro mupa. CTpyKTypa u | IOKYMEHTaJIbHOTO

XHMUYECKUN COCTaB BUPYCOB.
Kiraccudukarys BUpycoB.
Penponyxnus Bupycos. Bupycer -
BO30yIuTENN NHPEKIIMOHHBIX
0one3Hei. OHKOBUPYCHI.
bakrepuodaru: crpoenue,

¢bunpMa 0 BUpycax.
[IpakTuueckas paboTa.
«Meron pazBeeHUN.
[IpakTryeckas pabora.
«TutpoBanue
OakTeprodarony.




CBOWCTBA, IPUMEHEHHUE.
buonorudeckue MeTo 161 60pbOBI C
BHPYCAMH.

Tema 6. 'ennas

OCHOBBI T€HHOW HH)KEHEPUH.

[Ipaktuueckas pabota

UHKEHepUs U Bexkropa. Ciennduaeckue «OHJOHYKJIEa3bI
OMOTEeXHOJIOTHH (dbepMeHTHI OaKTepHUid. pecTpukiuu (padoTa ¢
8 v) buotexHonOrMM NPOLYKINH HYKJICOTUIHBIMU
0€JIKOB B OaKTepHUaTbHBIX MOCJIEI0BATEILHOCTSIMU
KyJbTypax. JlocTHKeHUs: TEHHOU Ha Oymare)».
WH)XEHEpUU U OUOTEXHOJIOTHUH. [IpakTuyeckas pabora
CRISPR/Cas — cucrema «I"eHHBIE HOKHUIIBI -
aJalITUBHOTO UMMYHUTETA CRISPR/Cas
OaxTtepuii u apxeit. 'MO. Metoasl | (MogenupoBaHuE Ha
nonyuenus 'MO. Oymare)».
Urpa-guckyccust:
«Bpiurpaii rpaHT Ha
cozganue I'MO».
Tema 7. JloMecTukanyss OCHOBHBIX Juckyccus
Buorexnosoruu B JIOMAITHUX )KUBOTHBIX; «JloMmecTukanus, Bce Jiu
KMBOTHOBOJCTBE COBPEMEHHBIE KCIIEPUMEHTBHI 110 pacTeHHUs U )KUBOTHBIE,
8 v) JOMECTUKAIIUU HKUBOTHBIX KOTOPBIE JKUBYT PAIOM
(Jucuia, HOpKa | JIp. — C YEJIOBEKOM UM
AKCHEPUMEHTHI HAYYHOU IIKOJIbI 0JIOMallTHUBAKOTCS ?
akageMuka bensena). MO3KHO JIM CUUTATh
CoBpeMeHHbIE METObI B TapakaHa
’KUBOTHOBO/ICTBE: TPAHCIUIAHTAIUSL | OJJOMAIIHEHHBIM
AMOPUOHOB, XUMEPHBIC ’KUBOTHBIC, | JKUBOTHBIM?).
KJIOHUPOBAHHUE. [IpakTruueckas pabota
OcHoBHbIE 00JIE3HH KUBOTHBIX U «Meronuka
POJIb MATOT€HHBIX KJIOHUPOBAHUS
MUKPOOPraHU3MOB U TIApa3UTOB B | (MOJEIUpPOBaHUE HA
pa3BUTHH 3a00JIEBaHUI AOMAIIHUX | Oymare).
’KUBOTHBIX M OCHOBHBIX Mepax [Ipaktuueckas pabota
O00pBOBI C HUMU; POJIb MOJIE3HBIX «CocTtaBieHue palroHa
MUKPOCUMOHOHTOB B OPraHU3Me MATAHUS KUBOTHOTO,
*KUBOTHBIX. [losoxkuTENbHOE U pacyeT pacxo/I0B Ha
mo604YHOE (OTPUIIATETTLHOE) COZICPKAHUEY.
BO3JICHCTBHH aHTHOUOTUKOB Ha Uccnenoarenbckas
OpPraHU3M B XOJI€ JICUCHUS pabota «OrneHka
JKUBOTHBIX; LIEJIU U 3a/1a4u KaueCcTBa MOJIOYHOM
BeTepUHApUU. bUOTeXHOIOTHS MIPOTY KUK,
KOPMOBBIX ITpenapaToB.
Tema 8. OCHOBHBIE METO/IbI CEJICKIIUU. [IpakTuyeckas pabora

BbuorexHnosiornu B
pacTeHNEeBOICTBE

['ubpunnzanus. @opmsl 0TOOpA.
OCHOBHBIE HAMPABJICHMSI

«BrIpammBaeM ropox.
Kak nipoBectun




(10 u)

CEJICKIUH: YITyUIICHUE
YPOKAUHOCTH, YCTOMYHNBOCTH K
OMOTHYECKUM U a0MOTHYECKUM
dhaxTopam.

OCHOBHBIE TOAXO/IbI CEJICKIIUU U
OMOTEXHOJOTUH KYJIbTYPHBIX
pacrenuii, [ ubpuauzarus,
oTAaJeHHAs THOpUIU3aIIYS,
HMCKYCCTBEHHBIN 0TOOP, reTepO3HC,
TpaHchopMaIus, MyTareHes,
F€HETUYECKOE PEAAKTUPOBAHUE).
Ucropus cenekunum B Poccun u
MUpE, UCTOPHUSI Pa3BUTHUS
BOKHEUIIINX COPTOB KYJbTYPHBIX
pacTCHUM.

Kak uenoBek MoxeT
MOIU(DUITIPOBATH pacTeHUs?
I'ennas nnxenepus pacteHuu: Yo
TaKO€ FreHEeTUYECKask HHKEHEPUS
pacteHuid. TpaHCT€HHBIE pACTCHUSI.
Mertonsl nonyuenus. OOpazoBaHue
OIyXOJIEW Y PACTCHUMU.
Arpo0OaktepuanbHas
Tpanchopmarnus: Ti-TIa3mMuIbl.
I'enst T-JIHK. MonekyisipHo-
F€HETUYECKUE MEXaHU3MBbI
Tpancopmaruu. ['eHeTnueckoe
penaktupoBanue. COBpeMEHHbIC
MOAXO/IbI U IOCTH>KEHUS
T€HETUYECKOTO PEAAKTUPOBAHUS
pacCTECHUH.

Ecth 1 xu3Hb B IpooupKe?
buoTtexHonorus KynbTypHBIX
pacTCHUI.

CKpeIlUBaHUE Y
ropoxay.
[TpakTuyeckas pabora
«I ' eHOMHBIE HOKHUIIBI
(MoaenupoBaHuE
pabOThI CUCTEMBI
CRISP-Cas).
HUccnenoBarenbckast
pabota «BripaniuBanue
pacTeHHil B IpOOUpPKE»
(MOXHO
BOCITOJI30BaThCS
pe3ynbTaTaMu
IIPEABLTY X
AKCHEPUMEHTOB 10
COCTABJICHHIO
MUTaTEIbHBIX

pPacTBOPOB st
pacTeHui).

Moayab «MoJiekyJasipHble 0CHOBbI (pu3H0JI0THM U (papMakoIorum» 9 Kiace

(68 yacoB)
TeMbl OcHoBHoOeE coiepkaHmne JlesiTeILHOCTD
IKOJbHUKOB
Tema 1. BBenenne. buoreHHnie DJieMeHThI: HccnenoBarenbckas
du3znosornyeckKas opradoressl: O, C, N, H. pabota
xumus (20 4) AxTuBHBIC (POpMBI KHCITOpOaa, ux | «KomudyecTBeHHas
MoJy4YeHre, HEUTpaanu3alus. OIIEHKA COJIepKaHUs

Maxkpo03JIEMEHTBI: TPOLEHT

MHUKPOJ3JICMCHTOB WJIN




COAEP>KaHUs B OPraHU3Me,
BBITIOJTHAEMAs QyHKIINS,

COJACPIKAHHUC B IIPOAYKTAX ITUTAHUA.

Ca2+ - cBI3BIBAIOIINE OCIIKH,
JETTOHUPOBAHNE KAJTBITHSI,
PETYIAIUS YPOBHS KaJIBIHS B
Opra"Hu3me: TOpMOHBI IToYeK. Mg —
CTpOCHHE XJIOpoduIIa, ero
aKTUBAIMS COTHEYHON DYHEPTHUEH.
MuKpo3JIeMEeHTBI: B KAaKUX
MOJIEKYJIax CoJiepKarcs,
BBITIOJIHAEMAs (PYHKIIUSA,

COACPIKAHUC B IIPOAYKTAX IIUTAHHA.

ITocnencTBust nepe03uPOBKU
MHKpOdJIEMEHTaMH. Fe —
yCBaMBaeMbI€ TUIIbI COEUHEHUI
xKenesa. ['eMonpoTennsl,
reMOIIMaHUH, IUTOXPOMBL. Cu —
YCBOCHHE U TPAHCTIOPT MEJIU.
benku, conepxaiue Menp.
ITatosiornueckrne CUHIPOMBI
Menke 1 BunibcoHa, CBsI3aHHBIE C
MEeTa00JM3MOM ME/IH.
TOKCHYHBIE AIIEMEHTHI
[Tepuoauueckor CUCTEMBI IS
opranusMa. Bnusinue HegocraTka
MaKpo U MUKPO3JIEMEHTOB Ha
KUBbIE OPTaHU3MBI.

Kupsl. 3a00eBaHus YEIOBEKA,
CBSI3aHHbBIC C HAPYIICHUSAMU
YKUPOBOTO OOMEHA.
Juciunuaemun.

VYrneroabl. 3a00ieBaHUS YEJIOBEKA,
CBSI3aHHBIC C HAPYIICHUSAMU
yrieBogHOro ooMeHa. CaxapHslii
nuaoer.

benku. Ctpoenue. 3a0oneBaHus
YEJIOBEKA, CBSI3aHHBIE C
HapyIIeHUIMH OEITKOBOT0 OOMEHa.
OyHKHN 6e1K0B. DEPMEHTHI.
Mexanusm nevictus. Knaccesr
(hepMEHTATUBHBIX PEAKIIHIA.
KodepmeHTsr.

BurtaMuHbl KUpOpacTBOPUMBIE,
BoJI0OpacTBOpuMEIE. [IpeBpaiiienue

BUTAMHHOB B ITUIIEBBIX
MPOAYKTAX).
IIpakTHueckoe 3aHsTHE
«KauecTBeHHbIE
peaKunu Ha
OpraHUYeCcKue
MOJIEKYJIBD.
IIpakTHueckoe 3aHsaTue
«JIeHaTyparus OEIKOBY
IIpakTHueckoe 3aHsATHE
«/3yueHune akTUBHOCTH
aMHUJIa3bD».
IIpakTHueckoe 3aHsTHE
«JInanus (kierouka

Tpayoe)».




BUTAMHHOB B aKTUBHBIE ()OPMBI
KOo(pepMEeHTOB. ABUTAMHHO3BI.
OCHOBHBIE THIIBI META0OTHYECKIX
peakuui. buosnepreTnueckue
npoueccsl. ['mukomns. LHuki
Kpe6ca. Llens nepenoca
ANEKTPOHOB. OKUCIEHNE KUPHBIX
kucioT. Katabonusm
AMHUHOKHCIIOT. | JIIOKOHEOreHe3.
CuHTe3 yrieBoi0B, OEJIKOB,
XKUPOB. MeTaboIuTHYECKHE
3a0oneBanus. [Ipaktuyeckoe
3aHATHE: «pEUICHUE 3a1a4 Ha
SHEPIETUICCKUN OOMEH)

Knerka. [lonsitrie MeMOpaHsbI.
Oynkuuu meMOopaH. Buibt
TPAHCIIOPTA B KJIETKY.
MeMOpaHHbIE OpTraHOUIBI.
3aboseBaHus CBSI3aHHBIE C
HapyIlieHueM paboThl MEMOpPaHHBIX
oprase’si, 00J€3H! HAKOTIJICHUS.

Tunel KOHTAKTOB MCKY KIICTKaMU.

3HaueHHE MEKKIIETOUHOU
KOMMYHUKAIIUH JIJI51 3I0POBbSI
opraHu3ma.

Snpo. YpoBHHU yITakOBKH
XpOMaTHHA. XPOMOCOMHBIE
tepputopun. HememOpanubie
OpraHOW/JIbI.

Tema 2.
MoaexkyasipHast
OuoJiorus (20 u)

OCHOBHBIE BEXU Pa3BUTHS
MOJIEKYJISIPHON OMOJIOTHH.
HyxknenHoBble KUCIOTHI.
OCHOBHBIE PUHIIUIIBI CTPOSHUSI.
Martpuunsble cuHTe3bl. Pernukanus
— OCHOBA KJIETOYHOT'O JICJICHUS.
[IpyuHLMIBI perIMKaUN.
Myranuu. YUTo BBI3BIBAET
n3MeHeHnus B crpoennu JJHK.
[IpuHIUIIBI penapanuu.
Tpanckpunusi.

I'eneTnueckuit koa. TpaHcmAnus.
Opranuzanusi FTeHOMa BUPYCOB
[IpoTuBOBHpYCHBIE CPEACTBA,
MEXaHU3MBbI UX JIEUCTBUS.
Opranuzamnus reHoMa OakTepui

[IpakTuueckas pabota
«Brigenenne JIHK u3
OaHaHay.
[Ipaktruueckas pabota
«Mopens [IHK-
opUramMm.
[Ipaktruueckas pabota
«Omnpenenenue
KadecTBa MpenapaToB
JIHK ¢ moMo1iibo
CHEKTPO(HOTOMETPUI
(Tpu HATMYUH
00opyI0BaHU).
[Ipaktuueckas pabota
«PermkaTuBHas
MaIniMHa (urpa-




AnTHOaKTepHUalIbHBIC IIPEapaThl.
Opraauzanus TeHOMa dyKaproT
['eHOMHOE pemakTUpOBaHUE.

JTIEMOHCTPALIHS )».
ITpakTudeckas padora
«ITLP (Monenb
aMITA(puKaIms Ha
Oymare)y.
[TpakTudeckas padora
«Cumna mpoMoTopay.
[TpakTuyeckas padora
«Penienue 3aga4 Ha
T€HETUYECKUI KO .
IIpakTuueckas padota
«DonauHT OCIIKOBY.
HccnenoBarenbckas
pabora
«PacnpocTpaneHue
AHTUOMOTHKOPE3UCTCHT
HBIX OaKTepUi».
[TpakTudeckas padora
«Pabora B
COBPEMEHHBIX
IrCHETUYECKUX 0a3ax
nanHbIX. [IpoBeneHue
In silico ananu3a

OcCJIeI0OBaTEeILHOCTEN
TECHOB.
Tema 3. ITonstue o nekapcerBax. [Ipunumne! | MccnenoBarensckas
DapMakoJIorust MOJX0/1a K TOMCKY HOBBIX paboTa «IKCIepuMeHTa
(28 v) JICKAPCTBEHHBIX CPEACTB. IO OMPEECIICHUO

CKpHHUHT B €TI0 METOIbI.

ITytu BBenenus JIC.
dapMaKOKHHETHKA JICKAPCTBEHHBIX
BeniecTB. BecacbiBaHue
(abcopOius) nexkapcTB. OCHOBHbBIE
MEXaHU3MbI BCACHIBAHUSI.
TpancnopT JeKapCTBEHHBIX
BemiecTB. ['eHbI 1 OelIKu TepBoi
(aze1 Omorpanchopmarun. [Tyt
BBIBEJICHUS JICKAPCTB U3
opraHu3Ma. JKCKpelus 1
sauMHHALKA. ['eHbI 1 OeIKu
BTOpOH (pa3pl OmoTpanchopMarmm.
dapMakoauHaMUKa. [ maBHOE 1
no6ouyHoe, pe30pOTUBHOE U
MECTHOE, TIpsIMOe, HEMPsIMOe U
pediexkTopHOe AelicTBHE.

TOKCHYHOCTH BEIIECTB
Ha apTeMUIUSIX).
[TpakTudeckas padora
«Kapra skcripeccun
10(haMUHOBBIX U
CEPOTOHMHOBBIX
pEeLenTOPOB B MO3Te
MBIIIEH.
Uccnenosarenbckas
pabota
«IToBeneHYECKUE TECTHI
Ha peiOkax Danio rario.
CBetJio-TeMHas
Kamepa.
HccnenoBarenbckas
pabota
«lloBeieHUYecKkue TeCThI




Bu bl B3auMoaeiCTBUSA JIEKAPCTB.
CuHeprusm U aHTaroHU3M Ipu
COBMECTHOM JIEUCTBUHU
JIEKapCTBEHHBIX BEIIECTB, UX
Pa3HOBUHOCTH
TpancMeMOpaHHBII CUTHAJIUHT.
THMBI KIIETOYHBIX PELIENITOPOB.
MewmOpaHHbI€: HOHHBIEC KaHAIbI,
KaTaJUTUYECKHUE U CONPSIKEHHBIE C
G-0enkamu; BHyTPUKJIETOYHBIE:
LIUTOIJIA3MAaTUYECKUE U SITICPHBIE.
MexaHU3MBbl TUTaHA-PELENTOPHOTO
B3auMoJielicTBUs. CEeNeKTUBHOCTh
(M30MpaTeaTbHOCTD) NEHCTBUS,
CBSI3b «XMMHUYECKasi CTPYKTypa —
(dapmakoiorudeckasi aKTHBHOCTh
BEILIECTB

PapmMaKOJIOTUIECKON MOIY AN
CUHANTUYECKON XOJIMHEPTUYECKON
nepenadr. MonexysspHbIi
MEXaHHU3M JEHUCTBUS U
(dhapmakosioruyeckue cBoiictea M-
XOJMHOOJIOKAaTOPOB,
raHraIno0JI0KaTOPOB U
Kypapeno00HbIX CPEACTB.
dapmaKoJIOTrHIecKas peryisiuus
AKTUBHOCTH aJIpPEHEPTUUECKOrO
cuHarca. AIpeHOMHUMETHUKH,
aapeHo0JI0KaTOPBI,
CUMITATOJINTHKHU.

MounekynsipHas (hapMakoIorus
AHTHAJUIEPTUYECKUX CPENICTB.
['mcTaMUHOBBIE pELICNITOPHI: TUIIHI,
MOJIEKYJISIpHAS OpraHU3aIusl.
Crabunu3aTopbl MEMOpPAH TYYHBIX
KJIETOK: MOJIEKYJISIPHBIN MEXaHU3M
JeNCTBUS, 0COOEHHOCTH
KJIIMHUYECKOIO MPUMEHEHUSI, TOUKU
MIPUJIOKEHUS JTCUCTBUSA
WHTUOUTOPOB JIUITHTHBIX
MEIMATOPOB.

MexaHu3m JerucTBUs U
MIPUMEHEHHE TTPENAPATOB,
CTUMYJIMPYIOUIUX MPOLECCHI
nmMmyHuTera. DapmMakonoruaeckas

Ha peiOkax Danio rario.
OTKpbITOE TIOJIEY.
HccnenoBarenbekas
pabota
«lToBeneHueckue TeCThbl
Ha pbIOKax Danio rario.
CraiiHOo€e OBEJICHUEY.
[IpakTuueckas paborta
«BiusiHue agpeHanvHa
Ha CepACYHBIC
COKpAILICHHUS
(mporpaMMHOE
o0ecrnieueHue)».
[Ipaktrueckas pabota
«l'ucronornueckue
npenapaTbl UMMYHHOU
CUCTEMBI».
[Ipaktruueckas pabota
«l'ucromornueckue
IpenapaTsl HEPBHOMN
CUCTEMBI».




XapaKTEepUCTUKA UHTEPJICUKUHOB:
MOJIyYE€HHE, MEXAaHU3M JICUCTBUA,
npuMeneHue. OCHOBBI
naTo(U3HOIOTUN OCTPOPA30BOTO
OTBETa, MEIUAIIMs BOCIIAJICHUSI.
MonexkynasipHbIil MEXaHU3M
MIPOTUBOBOCTIAJIUTEILHOTO
JNEUCTBHUS
[JIFOKOKOPTUKOCTEPOUIOB,
HECTEPOUIHBIX
MIPOTUBOBOCHIAIIUTEIbHBIX CPECTB.
IToHATHE O HAPKO3€ U HAPKO3HBIX
npenaparax. Kiierounsii u
HEPBHBIN HAPKO3.
dapMaKoJIOrH4ecKast
XapaKTEepUCTHUKA OTAEIbHBIX TPYIIIT
HapKO3HBIX CPEJICTB.
ITocnenoBaTenbHOCTD NEUCTBUSA HA
LEHTPAJIbHYIO CUCTEMY.
Du3HOJOrMYeCKUl COH; asbl CHa.
Bunpr napymennii cHa [lonsatue o
MEJIUKaMEHTO3HOM CHE U
CHOTBOPHBIX Ipernaparax
(TUITHOTHKAX).

MonekysipHblE aClEeKThI
Houuuenuuu. OnuatHbie
pPELENnTOpPhI, UX THUIIHIL.
DHkedaauHbl ¥ YHAOPHUHEI -
SHJIOT€HHbBIE JINTAH]Ibl ONTUATHBIX
pPELENTOPOB.

AHTUIICUXOTHUYECKOE JICHCTBUE,
BJIMSIHUE HA (DYHKIIMIO
AKCTPAMUPAMUIHON CUCTEMBI,
AMOIIMOHAIIbHYIO CPEPY, PBOTHBIN
LEHTp, apTEPUAIBHOE 1ABJICHUE,
LEHTP TEPMOPETYJISLIHH.
MonekynsipHble MEXaHU3MBI
JEUCTBUSI HEUPOJIEIITUKOB,
BIIUSIHUE HA JO(aMUHOBBIE,
CEPOTOHHHOBBIE, AIPEHO- U
TUCTAMHUHOBBIE PELIENTOPHI, UX
JNEUCTBUE HA KIIETOYHBIE
MeMOpaHbl, Ha IEIOHUPOBAHUE
TKaHEBBIX MOHOAMHUHOB.
IToTeHuman-3aBUCHUMbIE HATPUEBBIC




KaHaJIbl KaK MUIIICHU I[GP'ICTBPIH
MECTHBIX aHeCTETUKOB. CIIOCOOBI
I/IHFI/I6PIp0BaHI/IH IMOTCHIOAJI-
3dBUCHUMBIX HAaTPUCBLIX KaAHAJIOB
MCCTHBIMH aHCCTCTHKAMU.

Mopyab «MoJiekyJisipHble OCHOBBI cejieknum» 9 kiacc (68 yacon)

n3meHeHus B crpoenuu JJHK.
IIpuHIUIIBI penapanuu.
Tpanckpunuus. ['eHeTH4YeCcKuin
koJI. Oprann3anusi reHoMa BUPYCOB
IIpoTuBOBHUpYCHBIE CPEACTBA,
MEXAHU3MBbI UX JEHUCTBUA.
Opranuzarus TeHOMa OaKkTepuit
AHTHOaKTepUaIbHBIC TIPETIapPaTHI.
OpraHuzanusi TeHOMa 3yKapuoT
I'eHOMHOE perakTUPOBAHHUE.

Tembl OcHOBHOE cojiep:KaHMue JesiTeJIbHOCTD
IIKOJbHUKOB
Tema 1. OcCHOBHBIE BEXU Pa3BUTHUS [IpakTruueckas pabota
MougekyasipHast MOJIEKYJIIPHOI OHOJIOTHH. «Boiaenenune [JHK u3
ouoJiorus (20 u) HyknenHoBbIE KHCIIOTHL. OaHaHay.
OCHOBHBIE IPUHIIUIBI CTPOEHUSI. [Ipaktuueckas pabota
Marpuunsie cuaTe3bl. Permnkanus | «Mogens JIHK-
— OCHOBA KJIETOYHOTO JEJIEHUS. OpHUTaMm».
ITprHIUIIBI peIUIUKALIUY. [Ipaktuueckas pabota
Myrauuu. UTo BbI3bIBAET «Onpenenenue

KauecTBa MpenapaTroB
JIHK ¢ momMorisro
CHEKTPOHOTOMETPUI
(pu HATMYUH
00opyI0BaHUA).
[IpakTuueckas pabota
«PermmkaTuBHas
MalmHa (urpa-
JIEMOHCTPALIUS )».
[Ipaktruyeckas padbota
«ITP (Monensb
aMIUTMUKALMS Ha
Oymare)».
[Ipaktrnueckas padbota
«Cnia mpomMoTopay.
[Ipaktruueckas pabota
«Penrenue 3ama4d Ha
T€HETUYECKUN KOJI.
Tpaucasauus».
[Ipaktuueckas padbota
«DonauHr GENTKOBY.
HccnenoBarenbckas
pabota
«Pacnpocrpanenune
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTepuii».
ITpakTudeckas padora




«PaboTa B OBpeMEHHBIX
reHeTHYeCKuX 0azax
naHsbIX. [IpoBeneHue
In silico ananuza

MOCJIEA0BATEIbHOCTEN
TE€HOBY.
Tema 2. [Ipenmer reneruku. Kparkas Poneas urpa
MoviekysipHbIe HCTOPUS Pa3BUTHUS MPEJCTABICHUS | «AJIICITI.
OCHOBbI I'€HETHKH 0 HaCJICICTBEHHOCTH. Uccnenoarenbckuit
(20 v) OT reHa K npu3HaKy: Kak NpoeKT MyTareHHbIe
packpacuth Kota. YTo Takoe (haKTOpBHI.

npusHak? [1yTh OT reHa Jo
npu3Haka. MyTtanuu. AJieny.
['eTepo3UroTHl U TOMO3UTOTHI.
JIOMUHAHTHBIE U PELIECCUBHBIC
aJlIeIIN.

['eHbI cTpOAT OpranusMm.
Bxitouenue v BBIKITIOUEHUE
OoJbioro Habopa reHoB. Kak
KJICTKH ITIOHUMAIOT, KAaKUE TCHBI
TOJDKHBI pa00TaTh.

JIMCKpEeTHOE HACIIEJOBaHHE
MpU3HAKOB. 3aKOHBI MeHAes:
OJIMH T'€H - OJIUH npu3HakK. Cxema
CKpeIIMBaHus. 3aKOH
eAMHO00pa3usi THOPUIOB TIEPBOTO
MOKOJICHUA. 3aKOH PaCIICTUICHUS
MpU3HAKa BO BTOPOM IMOKOJICHUH.
3akoHbl MeH1em1s: HECKOIBKO
T'€HOB - HECKOJILKO ITPU3HAKOB.
JlurnbpuHOE CKpelnuBaHue.
HeszaBucumoe pacxoxaeHue
xpomocoM. ClerieHHoe
HacJeI0BaHUE.

BzaumopericTBue reHoB.
AJLTETBHOE U HEAJUIEIIBHOE.
Onpenenenue noja. [lonossie
XpoMocoMbl. CaMIIbl M CAMKH.
Bnusiaue ¢hakTopoB oKpysKarome
cpeabl. XpOMOCOMHOE
onpeaenenue noia. [lonoseie
xpoMocoMsl. [IpoGiiema
JOTIOJIHUTEIIBHON X-XPOMOCOMBI Y
YKeHIMUH. TpeXIBETHBIE KOIIIKH.

Ponesas urpa «Cynpba
KJIETKW». I 'eHbI-
MEePEKIII0YaTENH.
[IpakTUueckoe 3agaHue
«AJTOPUTMBI 7151
KJIETOK.
[IpakTrueckoe 3amanue
«EmuHooOpasue
MEPBOro MOKOJICHUS.
[IpakTHueckoe 3axanue
«Pacuiemienue Bo
BTOPOM ITOKOJICHUW.
UccnenoBarenbckuit
MPOEKT «3aKoHHbI I
Menpens B
AKCIICPUMEHTEY.
[IpakTrueckoe 3amanue
«Pemretka IlenneTay.
[IpakTryeckoe 3a1anue
«HacnenoBanue,
CLIETUICHHOE C TIOJIOM).
[IpakTUueckoe 3aHsTHe
«B3anmoaencTBus
T€HOB (MOJIETTUPOBAHUE
CHUHTE3a U TPAHCIIOPTa
MMUTMEHTA B KJIETKY)».




Tema 3.
MouiekyasipHble
OCHOBBI CeJICKLIMH
(28 v)

['eHbl B HOMyJIALUSAX: BEIIUKOE
paBHoBecue. [lonmyisinusa. HacToTsl
BCTPEUAEMOCTH MPU3HAKA U
ajutesid. Y paBHeHue Xapau-
Baitn6epra. [Tonymnsiun
MEHSIIOTCSI: YUCJIICHHOCT,
MUTpalys 1 BEIOOp Cymnpyra.
daKTOpbI, KOTOPHIE BHIBOJIAT
MOMYJISIITUIO U3 paBHOBECHS Xap/Iu-
Baitn6epra. UuciaeHHocTsb
nonyJisinuu. Ponesast urpa
«3ddext ocHoBatens». peiid
reHoB. Myrauuu. Hecityuaiinoe
ckpemuBanue. M3omsus.
[Tomynauum MEHSIOTCS:
€CTECTBEHHBIN 0TOOp. MexaHu3m
JICHCTBUS €CTECTBEHHOTO 0TOOPA.
JBroxymuid otoop.
MoaudukarmonHas
M3MEHYUBOCTh. CTaTUCTUUECKHUE
0COOCHHOCTH MOAU(DUKAITMOHHON
n3MeHunBocTH. HacienoBanue
KOJIMYECTBEHHBIX MTPU3HAKOB.
KonuuecTBeHHBIE TPU3HAKHY.
CpenoBas UBMEHYUBOCTh
npusHaka. Koadgdunment
HacleyeMOCTH Ipu3Haka. OTBeT
Ha otOop. [Touck reHon
KOJIMYECTBEHHBIX MPU3HAKOB.
OHOHYKICOTUAHBIC BAPUAHTHI
reHoB. JIHK-uun. [ToaHoreHoMHBIM
aHaJIN3 acCOLMALINA.

«OMBI» HaJI TCHOMOM.
[Toctrenomuas spa. OOpaTHas
reHetuka. « OMUKCHBIE»
uccienosanus. [Ipoteom,
MeTabosiom. JlomecTukaus u
LEHTPbI TEHETUYECKOTO
pazHooOpa3sus. [loncku pacTeHuii ¢
«XOPOIIUMUY» NPU3HAKAMH TSI
yesnoBeka. LleHTpbl reHeTuYecKoro
pazHooOpa3zus. Hukomnait IBanHoBuY
Basunos. Cenexkuusi.
KomOunanmonnas u rubpuaHas
ceneknus. ['ereposuc.

[IpakTueckoe 3amanue
«YacToTnl anenen,
T€HOTHUIIOB U
(hEeHOTUTIOBY.
Uccnenoparenbckuii
IIPOEKT «AHAIN3
TEHETUYECKON
CTPYKTYPbI MOMYJISIIUNA
(Ha OCHOBE 3aKOHA
Xapnau-Baiinbepra)y.
Ponesas urpa «3ddekr
OYTBUIOYHOTO
TOPJIBIIIKA.

PoneBas urpa
«EcTecTBeHHBIN
oTOOpP».
Uccnenosarenbckue
paboThI
«MoauduxanmoHHas
W3MEHYMBOCTh
pacTeHuH B Ipeaenax
BaIlIETO MECTa
KUTEIbCTBAY.
[IpakTHueckoe 3a1aHue
«ATPOHOMBI».
ITpakTnueckoe 3aganue
«I"omoiornueckue
PAIIBI HACIEACTBEHHOU
W3MEHYUBOCTH.




CoxpaHUTb U U3YUYUTh T'€HBI, YTOOBI
MeHATh Oynayriee. Kak nmpaBuibHO
XpaHuTh reHsl. Komnekiun
TEHETUYECKUX PECYPCOB PACTCHUM.
[IpakTukym u/unu
MCCIIEIOBATENbCKUI MTPOEKT:
MeTonb! KylIbTUBUPOBAHUS 1n VItro
IUIS COXPAHEHUSI TEHETUYECKUX
PECYpPCOB PACTEHUM U IS
YCKOPEHHOU CEJIEKIUU
['eHeTUeckure LEHTPHI B HAILIEH
cTpane. I e 3aHuMaroTcs
T€HETUKOW Y TCHOMUKOM JUISI HYXK]]
CEJIbCKOT0 XO3SIICTBA.
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