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COILEPKAHUE

IMosicHuTeIBLHAS 3aNMUCKA

AXTYyaJIbHOCTh ¥ HA3HAYECHUE MTPOrPaAMMBbI

BapuanTsl peanuzaiyu nporpaMmmbl 1 GOpMbI POBEICHUS 3aHATUN
B3auMocBsi3b ¢ IporpaMMoil BOCIIUTaHUS

Ocob6enHocTy paboThI TieJarora mo Mporpamme

Conep:xaHue Kypca BHEYPOUYHOM 1eATeJIbHOCTH

Monyns «Kak >KHBOTHBIC ¥ paCTEHUS TPUCTIOCA0TMBAIOTCS (IBOIOIIMOHHAS SKOJIOTHS)
5-6 k11 (34 u)

Monynb «OCHOBBI pacTeHHEBOACTBa» 7-8 (344acoB)

Monynb «buorexnonorun» 7-8 (34 yacoB)

Monynb «MonexyssipHble OCHOBBI (r3Hoa0ruu 1 (hapmakosoruny» 9 kinace (34 yacon)
Monynb «MosekysipHbIe OCHOBBI celleKIumn» 9 kiacc (34 yacon)

Ilnanupyembie pe3yJIbTAaThl OCBOCHHUSI KYPCa BHEYPOUYHOM 1esiTeJIbHOCTH
JIMYHOCTHBIE PE3yJIbTAThI

MeranpenmeTHble pe3yJIbTaTh

[IpenmMeTHbIE pe3yabTaThI

TemaTuyeckoe NIAHMPOBAHUE

Monynb «Kak >KMBOTHBIE 1 paCTEHHSI IPUCTIOCAOINBAIOTCS (SBOIIOIIMOHHAS SKOJIOTHS)
5-6 xi1 (34 u)

Monynps «OCHOBBI pacTeHUEBOACTBA» 7-8 KiI (34 yacoB)

Monyns «buorexnonorum» 7-8 ki (34 yacon)

Moy «MonekyJsspHble OCHOBBI (pr3H0JIOrUHU U (hapmakoiorum» 9 kiacc (34 yacoB)
Monynbs «MonekyspHble OCHOBBI ceneKium» 9 kiacc (34 yacon)



INOACHUTEJIBHASA 3AIINCKA

AKTYyaJIbHOCTh M Ha3HauyeHWe mnporpammbl. [Iporpamma paspabortana B
COOTBETCTBUM C TpeOoBaHusMU DenepanbHOro0 rocynapcTBEHHOrO 00pa30BaTEILHOTO
CTaHJapTa OCHOBHOTO o00miero oOpa3oBaHUsi, OpPHEHTHpPOBaHA Ha oOecreueHue
WHJUBUIyQJIbHBIX MOTPEOHOCTEH OO0yyalolmMXCcsi M HampaBieHAa Ha JOCTHXKEHUE
IJIAaHUPYEMBIX PE3yJIbTaTOB OCBOEHUS MPOTPAMMblI OCHOBHOTO OOIIEro 00pa3oBaHUs C
y4eTOM BBIOOpa yYaCTHHKAMHU OOpa30BaTENIbHBIX OTHOIIEHUH KypCOB BHEYPOUYHOU
AESITETLHOCTH. DTO MO3BOJISIET 00ECIEUNTh €AUHCTBO 00s13aTeNbHBIX TpeboBanuit ®I'OC
BO BCEM MPOCTPAHCTBE IIKOJBHOTO OOpa30BaHUS: HE TOJILKO HA YpPOKE, HO U 3a €ro
npeeaMu.

AKTyallbHOCTh ~ peaju3alii  JaHHOW  MporpaMMbl  OOYCIIOBJI€HA  CaMOM
0COOEHHOCTBIO MTPOEKTHO-UCCIIEA0BATEIBCKON IEATEIBHOCTH. DTa N€ATEIbHOCTD JIEKUT
B OCHOBE [T03HABATEIBHOIO HHTEpEca peOeHKa, SABIISETCS 3aJJ0TOM YMEHUS TUIaHUPOBATh
Jr00bIe JECTBUS M BaKHBIM YCJIOBHEM YCIIEIIHON peann3anuu uaei. Jlroobie n3MeHeHus
COBPEMEHHOr0 OOIIecTBa CBA3aHbl C NPOEKTaMU U HCCIEJOBAHUSIMH — B HayKe,
TBOpYECTBE, OU3HECE, OOIIECTBEHHOM XU3HU. [103TOMY BaKHBIM 3JIEMEHTOM Pa3BUTHS
JUYHOCTU OO0yyaromerocs sBisgercss (OPMUPOBAHHE OCHOBHBIX HABBIKOB MPOEKTHO-
UCCJIEI0BATENLCKON AESTENBHOCTH.

[Iporpammoii npeaycMoTpeHo (POPMUPOBAHME COBPEMEHHOTO TEOPETUUYECKOTO
YPOBHS 3HAHMW, a TaKXe M TMPAKTUYECKOTO OIbITa pabdoThl C J1IAOOpPaTOPHBIM
00Opy/IOBaHUEM, OBJAJICHUE MPUEMaMHU HCCIEI0BATEIbCKON AESATENIbHOCTH. MeToabl
opranu3zaiuu  o0pa3oBaTeIbHOM W HAYYHO-HCCIIEJOBATENbCKON  JI€ATEIbHOCTH
peaycMaTpuBalOT (HOpMUPOBAHUE Yy OOYYaIOIIUXCA HECTAaHAAPTHOIO TBOPYECKOIO
MBIILJIEHUS, CBOOO bl CAMOBBIPAXKEHUS M MH/IUBUIYATbHOCTH CYKACHHM.

JUisi monaHOro y4era MOTPEOHOCTEM yualmuxcsi B MPOrpaMME HCIOJIb3yeTCs
mudpepeHIpPOBaHHBIN  MOAXOA, YTO CTUMYJUPYET Yy4allleroca K YBEIMYEHHUIO
NOTPEOHOCTH B UHIMBUYAJIbHOM, MHTEIJICKTYaJIbHOM U TO3HABATEJIbHOMN 1€ATEIbHOCTH
U pa3BUTHUIO HAYYHO-HCCIIEI0BATEIbCKUX HaBBIKOB. [Iporpamma craneT BocTpeOOBaHHOM
B IIEpBYIO OYepenb IIKOJbHHKAMH, KOTOpbIE HMEIOT CTOMKHMN HHTEpec U
COOTBETCTBYIOIIYIO MOTHUBALIMIO K U3YUYEHUIO MTPEAMETOB €CTECTBEHHO-HAYYHOTO 1IMKIIA,
€CTECTBEHHBIM HayKaM U TE€XHOJOTHUSIM.

B noapocTkoBoM Bo3pacTe ydamuecs MposBIISIIOT CBOKO 3aMHTEPECOBAHHOCTD B TOM
WM WHOM 00JacTd 3HAaHWM, HAYYHOM HaIlpaBJICeHUM WX TPoQecCUuOHaATbHON
JesTeNIbHOCTH. TakuM 00pa3oM NPOUCXOAUT (POPMHUpPOBAHUE IO3HABATEIBLHOU U
npo(heCCHOHATIBHON COCTaBISIONIEH JTUYHOCTH, TIOMOTAaeT y4alleMycsl B ONpeesIeHun
OyIyIIero >KM3HEHHOTO Iy TH B B TPO()eCCHOHAILHOM BBIOOPE MTOCIIC OKOHYAHMS IIKOJIBI.
[Tono6HOrO pojia 3aMHTEPECOBAHHOCTh CTUMYJIMPYET MOCTOSIHHOE JKeJIaHUE MIKOJbHUKA
K TO3HAHUIO HOBOI'O, PACUIMPEHUIO U yTIyOJEHUIO COOTBETCTBYIOIIMX 3HAHUM, U



MOJIyYEHUIO HOBBIX B TOM YHCIJIE€ MPAKTUYECKHUX HABBIKOB, a TaKXXE MOTHUBUPYET
y4alerocst Ha NpoQpOpUEHTALUIO.

[Iporpamma HareneHa Ha TOMOIb PEOCHKY B OCBOCHHHM OCHOB OpPraHU3allUUd H
OCYIIECTBIICHUSI COOCTBEHHON MPOEKTHO-UCCIIEIOBATEILCKON JACSITEIPHOCTH, a TAKKE B
OpUOOpPETEeHUH  HEOOXOJIMMOro  OmbiTa JJjIsi  pabOThl  HaJl  WHIUBUIYaIbHBIM
UCCJIeIOBAaHUEM WK NpoeKToM. [IporpaMMa moMoXeT MIKOJIBHUKY B Oosiee TiyOoKoM
U3YUYEHUU MHTEPECYIolel ero o0JacTH eCTECTBEHHBIX HAyK, a TaKXe B MPUOOpPETEHUU
BaXXHBIX COLIMAJIBHBIX HABBIKOB, HEOOXOJMMBIX JUIsI MPOJYKTUBHOW COLMAIIM3AIMHN U
dbopMHUpOBaHUS TPAKIAHCKON TTO3UIINU:

— HaBBIKa CaMOCTOSITEIBHOTO PEIICHUS aKTYalbHBIX HCCIEAOBATEIbCKUX WITU
MPaKTUYECKUX 3a7a4, BKIIOYAIOMIETO B ce0s yYMEHHE BHJACTh W aHAIM3UPOBATH
mpoOJeMbl, HYXKIAIOIMUECs] B PEIICHWH, yMEHUE JIeTaJbHO MpopadaThiBaTh W
peann30BbIBaTh CIOCOOBI pabOTHI C HUMH, YMEHHUE TUIAHUPOBATh COOCTBEHHYIO paboTy U
CaMOCTOSITEIIbHO KOHTPOJIMPOBATH CBOE TIPOJBIKEHUE K KEITAEMOMY PE3yJIbTaTy;

— HaBBIKa TEHEPUPOBAaHHS W O(OPMIICHHS] COOCTBEHHBIX WIEH, OOJCUYCHHUS HUX B
yAOOHYIO Uil pactpocTpaHeHus Gopmy;

— - HaBbIKA YBOKUTEIHLHOTO OTHOILIEHHUS K Uy>KHM B3TJIA/1aM U UesiM, 0hOpMIIEHHBIM
B paboTax Jpyrux JOJEeH, IPYTUX aBTOPOB — BIAACIBIEB HWHTEIUICKTYaIbHOM
COOCTBEHHOCTH;

— HaBblka  MYOJIMYHOTO  BBICTYIUIGHMS — mepel  OOJIbIION  ayJuTOpUEH,
apryMEHTUPOBAHUS U OTCTaMBaHUS CBOEW TOYKH 3pPEHHUS, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB U B3POCIbIX, YOSXKIICHUS IPYTUX B CBOEU MPaBOTE, MPOJBUKEHUS CBOMX
UaeH;

— HaBBIKa PabOTHl CO CIENMHATU3UPOBAHHBIMA KOMITHIOTEPHBIMH IMPOTPAMMAaMH,
7a00paTOpHbIM  O00OpPYAOBaHUEM, TEXHUYECKUMH YCTPOWCTBAMH, OWOIMOTEYHBIMU
dboHAAMM W HHBIMU pEeCypcaMH, C KOTOPBIMH MOXKET OBITh CBSI3aHAa MPOEKTHO-
MCCIIeIOBATENbCKAS IeATeIbHOCTD IIIKOJIbHHKA.

Kpome Toro, pabora mIKOJIRHWKA HaA TPOSKTOM WM HWCCIEJOBAaHUEM Oymer
CIOCOOCTBOBATH M PA3BUTHIO €TO aICKBATHON CaMOOIICHKH.

BapuanTsl peajuzanuu nporpaMmsl 4 (popMbl poBeIeHUsI 3aHATHI.

JlanHasi mporpamMma paccuuTaHa Ha paboTy CO HIKOJIbHUKAMU 5-9 KIIaccos.
[Temarory BakHee aKIIEHTUPOBATh CBO€ BHHUMAHHE HE CTOJHKO HAa Ka4eCTBE PE3ysbTaTa
MIPOEKTA WJIM UCCIICIOBAHUSI, CKOJIBKO HA TOM, YTOOBI YUAIIHICS TOJTyYal 3HAHUS B TOM
YHCJIC W YepE3 BHITTOJIHCHHUE MPAKTUIECKOTO 3aJaHus, eIl BEIBOABI 1 YMO3aKIIIOUCHHUS
HA OCHOBAaHMM CBOErO HCCIEIOBAHMS, YYWICS CpaBHHBaTh €ro pe3yJibTaThl C
TEOPETUYECKUM MATEPUAJIOM U UCCIIEIOBAHUSIMU JIPYTUX IIKOJbHUKOB. Takum 06pazom,
IIKOJIbHUK OCBOUT OCHOBBI IIPOEKTHO-UCCIIEA0BATENILCKOM JAESITEIIBHOCTH U TPUOOPETET
HABBIK KPUTUYECKOTO OTHOILICHUS K MaTepuaiy.



[Iporpamma pa3zbuTa Ha MOJYJH, KOTOPble MOTYT OBITh HCIOJb30BaHbI JIMOO
yacTU4HO, JiuO0 monHocThio. Tak wmonyns «Kak KMBOTHBIE U pacTeHUs
NpUCTIOCaOIUBAIOTCA» (IBOJIIOLIMOHHAS SKOJIOTHS) MpearnoiaraeTcs g U3y4eHus B 5
umn 6 xmacce B TedyeHue opHoro roga (34 u B roxa). Moaynu  «OcHOBBI
pacTeHueBoACTBa» U «bHOTeXHOJOrUS» paccuuTaHbl Ha 68 4YacoB U MOTYT OBITh
peanu3oBaHbl B TedeHUU 2-X jeT (o 34 4 B roa) wiau B TedeHuu 1 roga (34 vacos B
rog). Bo BTOpoM ciydyae BO3MOXKHO MpPOXOkaeHHE o0oux wMoxaysie («OCHOBBI
pacTeHueBOACTBa B 7 uiu 8 kiacce, «buorexnonorun» B 7 unu 8 kiacce). AHaIOTUYHO
Moayiu «MonekyasipHble OCHOBBI (pU3HONOTUU U (hapMakosorun» U «MoJleKyJsipHbIe
OCHOBBI CEJIEKIIUU» PACCUYUTAHbI HA 68 YaCOB M MOTYT OBITh peaTn30BaHbl B TCUCHUH 2-
x Jet (mo 34y B rox) wiu B TeueHuun 1 roga (34 yacoB B roxa). Bo BTopom ciiyuyae
BO3MOXKHO IPOXOXAECHHE 000ux moxayieil («MoJekynspHble OCHOBBI CEIEKIUN» B &
Ki1acce, « MoJeKysipHbIE OCHOBBI (PU3MOJIOTUM U (papMaKoJIOTHN» B 9 Kitacce).

MOXXHO PEKOMEHI0BaTh HCIIONb30BaTh MOAYJN «Kak »XUBOTHBIE M pPACTEHHS
npucnocadauBaTCs», «OCHOBBI  PAaCTEHUEBOACTBA», «MOJIEKYJIsIpHbIE OCHOBBI
CEJIEKIIMM» B KaUeCTBE HEMPEPBHIBHOIO 00pa3oBaTeIbHOTO IuKia (5-9 kiace o 1 yacy B
HEJENI0) JUIs KJIacCOB arpoOMOTEXHOJOrMYecKoM HampaBieHHocTH. Moaymn «Kaxk
KUBOTHBIE M pPAcTEHHs MpucrocadanBaioTcsa», «bruotexnomorunm» u «MosekysipHbie
OCHOBBI (PU3HOJIOTUU U (HAPMAKOJIOTUN» B KaU€CTBE HEMPEPHIBHOIO 00Pa30BaTEIBHOIO
nukna (5-9 knacc mo 1 vacy B Heaenmwo) Uil KJIacCOB OMOTEXHOJIOTHYECKOTO WU
MEJUIIMHCKOTO HaIllpaBIeHUH.

B3aumocBsa3b ¢ nmporpammoii BocnutaHus. [Iporpamma kypca BHEYpPOUHOU
AESTeIbHOCTH pa3paboTaHa C yYeTOM pPEKOMEHJAUUil MPUMEPHON MporpamMMbl
BOCIHMTAHUS, YIUTHIBAECT IICUXOJIOTO-TIEJarOTMYeCKUEe OCOOEHHOCTH TaHHBIX BO3PACTHBIX
KaTeropuii. 3To MO3BOJIIET HA MPAKTUKE COCIUHUTH OOYHYaOIIyl0 U BOCIUTATEIbHYIO
JEeSTENBHOCTD IeJlarora, OPUEHTUPOBATh €€ HE TOJIbKO Ha MHTEIJIEKTyalbHOE, HO U Ha
HPaBCTBEHHOE, COLIMAJIbHOE PAa3BUTHE PEOCHKA. DTO MPOSIBISAETCS:

— B IPUOPUTETE JUYHOCTHBIX PE3YJbTATOB pEAU3ALMU MMPOrPAMMBI BHEYPOUHOU
JEeSTEIbHOCTH, HAILIEIITNX CBOE OTPAKEHUE U KOHKPETU3ALMIO B IPUMEPHOM MMpOorpaMMme
BOCIIUTAHUS,

— B BO3MOXHOCTH KOMIUIEKTOBAHUSI PA3HOBO3PACTHBIX TPYMN Ji OpPraHU3alUuu
npo(OPUEHTAIMOHHON  JEATEIBHOCTH  IIKOJIBHUKOB, BOCIUTATEIbHOE 3HAUYCHUE
KOTOPBIX OTMEYAETCS B IPUMEPHON IPOrpaMMe BOCITUTAHMUS;

— B UHTEPAKTUBHBIX (QopMax 3aHATUH I IIKOJbHUKOB, 00€CIEUYMBAIOIINX
OOJBIIYI0 WX BOBJEYEHHOCTh B COBMECTHYIO C IMEJaroroM M JpPYTUMHU JE€TbMHU
JEeSATENbHOCTh U BOBMOXXHOCTh 00pa30BaHus Ha €€ OCHOBE JAETCKO-B3POCIIbIX OOIIHOCTEH,
KJIIOUEBOE 3HAYEHUE KOTOPBIX JJi BOCHUTAHUS MOJYEPKUBAETCS MPUMEPHOU
MpOrpaMMOi BOCITUTAHUS.



Oco0enHocT padoThl YUuTeJIsl MO MporpamMMme. 3ajiadya yUuTeIs COCTOUT B TOM,
4yTOOBl  COMPOBOXJAATh Ipolecc MNpodhecCHOHANbHOM OpPUEHTAllMK  IIKOJbHUKA,
packpbiBas MOTEHIMAN KaXKIOro 4epe3 BOBJICUEHHE B MHOTOOOPA3HYIO JESTENbHOCTD,
OpraHM30BaHHYIO B pa3HbIX (hopmax. [Ipu aToM pe3ynbraTom paboThl yUUTENS B IEPBYIO
ouepenb SBISETCS JIMYHOCTHOE pa3BUTHE ydamierocs. JIMYHOCTHBIX pE3yibTaTOB
YUHUTENIb MOXET JOCTUYb, YBJIEKash y4YEHMKAa COBMECTHON M MHTEPECHOW UM 00OUM
NEeSATEIbHOCThIO,  YCTaHABIMBAasE BO  BpeMs  3aHATHA  JOOpOXKelaTeabHYIO,
MOJJIEP>KUBAIOIILYI0 aTMOC(EPY, HACKIIIAs 3aHITHUS [IEHHOCTHBIM COJIEPKaHUEM.

[IpumepHas cxema npoOBEACHUS 3aHATUN 110 IIPOTPaMME:

1. OObscHEHHE TEOPETUYECKOTO MaTepHralia o TeMe.

2. IlogroroBka K OHKCIEPUMEHTAIBHOMY 3aHSATHIO, OOCYXKIEHHUE OOBEKTOB ISt
MIPAKTUYECKOTO 3aAHITHS.

3. IIpoBeneHue MpakTUUECKOTO 3aHATHS — OCHOBHAS 3a7aya OCBOEHUE METOI0JI0TUN
JAHHOTO DKCIIEPUMEHTA.

4. Ilo OKOHYaHWH NPEMIOKUTH JAETAM, KOTOPHIE 3aWHTEPECOBAINCH JTaHHBIM
AKCIIEPUMEHTOM, Pa3BUTh €r0 B UCCIIEIOBATEIbCKUNA MPOEKT. i 3TOro He0OXoAUMO
0o0CyIuTh OOBEKTHI, KOTOpHIE YUYEHUK OyJeT UCCIea0BaTh, COCTaBUTh IUIAH
JKCIIEPUMEHTA.

5. IloMOYb YUYEHHKY NPOAHAIU3UPOBATH PE3YIBTATHI SKCIIEPUMEHTA.

OueHuTh pe3ynbTaThl NPOEKTHO-UCCIEA0BATENBCKON EATEIBHOCTH IIKOJIbHUKOB
MOXHO B TpOIlECCe 3alIUTBl MMHU CBOMX pabOT B paMKax IIKOJbHOW HAy4yHO-
MPAKTUYECKON KOH(PEPEHIINH.



COJIEP’)KAHUE KYPCA BHEYPOUHOU JESATEJBHOCTH

Moayab «Kak :»KHBOTHBIC H PACTEHHMS NPUCIOCAOTUBAIOTCD) (IBOJTIOIHOHHAS
3KoJiorust) 5-6 k1(34 1)

1. Mpbuit uccneoyem scuevie oo6vexkmul (6 u)

CBoiicTBa M CTPOEHUE KUBBIX OPraHU3MOB (CTpoeHue KieTku). Bua, ocodbr —
OpraHu3M Kak efauHas cuctema. Apantanuu (mpucnocobsenus). [lonstrne romeocrasa
AKUBOT0 opranuzma. CrocoObl ero noiepKaHus.

[Tonsitue BapwaTMBHOCTH Tpu3Haka. HccnemoBarenbckue paboTel «Bcee
(cunu1bl, Oenku, 6epe3sl U T.]1.) OJJUHAKOBbIE? DOTOKBECTY.

Orpanunuenuss Mopdonoruyeckux u (Guznosnornueckux agantanui. [loyemy
OpraHu3Mbl HE CTAHOBSTCA OECKOHEYHO OOJIBIIMMH, MaJCHbKUMH, BCESIHBIM.
[Ipaktrueckas pabora «CocTaBisieM KHUTY PEKOPAOB PACTEHH M KUBOTHBIX HAILIETO
Kpasi».

2. Bnausanue oxpystcarouieii cpedvl na xcugvle op2anuzmot (12 u)

dakTophl OKpyXaroimen cpeapl (abuoTHUecKue, OMOTHUYECKHE, aHTPOIIOTEHHBIE).
[Ipumepbr  aOuoTHueckux  (PaKTOpPOB, OKa3bIBAIOIIUX OCHOBHOE BIMSHHUE Ha
KUBHEJEATECNIbHOCTh  KMBBIX  OPraHU3MOB:  TeMmrepaTypa, CBET,  BJIAXXHOCTb.
[IpakTudeckoe 3ansarue «l[BeT u Temno» (KyOUMKH JbJa B3BECUTh, MOJOXKUThH B YAIIKU
[Tetpu Ha pa3HouBeTHYIO Oymary, uepe3 30 MHHYT B3BECHTb 3aHOBO — KTO OBICTpee
pacrasun). [Ipaktuueckoe 3austie «HYTo pacTBopsieTcs B BoJie» (IKCHEpUMEHT « Kuakuii
nom»). [Ipaktudeckoe 3anstue «Iuddysus BemecTB B Boae (pacTBOPHI)», «JIBrkeHME
pacTBOpoB mO 1BETKY». [IpakTuueckoe 3anstue «Jlem tumaBaeTr B Boje (aicOeprw,
3amep3aHue BoAoeMOoB)». [IpakTuueckoe 3ansaTue «Jleg mpu 3aMep3aHuu paciupsieTcs
(pa3py1iieHre KkaMHs (T0YBOOOpa30BaHUE), 3aMEP3aHUE KIIETOK).

OCHOBHbBIE ~ 3aKOHOMEPHOCTH  NPHUCIOCOOJIEHHS  JKUBBIX  OpPraHU3MOB K
abuotnueckuMm ¢aktopam. [IpucrnocoOieHnss K OCHOBHBIM aOMOTHYECKUM (haKTOpaMm:
TeMIiepaTypa, BIaXHOCTh W cBeT. [Ipaktmueckoe 3ansitue «llly6a» (kyOuku nbaa
3aBEpPHYTh B pa3HbIil MaTepuall, B3BecuTh). [Ipaktuueckoe 3anstue « [ IMrMeHThD) (MOKHO
pasznenuTh Ha BaTMaHe KpacuTenu u3 QuomactepoBy. [Ipaktuueckoe 3anstue «Kax
YKUBOTHBIC IIJIABAIOT B BOJIe» (DKCIEPUMEHT C MUTMETKOM ).

Hccnenoarenbckue padoThl «BimsiHue cBeTa (Teria, BIaKHOCTH, COCTaBa MOYBHI)
Ha pacTEeHUS B €CTECTBEHHBIX WM MCKYCCTBEHHBIX VYCJIOBHUAX» (HA JIOCTYITHOM

Marepuare).
3. Bzaumooeiicmeus scuevix opeanuzmos (4 uaca)
buotnueckue (haKkTOpHI. 3aKOHOMEPHOCTH pa3BUTHS MEKBHIOBBIX

B3auMoOTHOIIeHU. Ko3Bomonus (XUUIHUK-KEPTBA; Napa3uT-XO035MH) ODBOJIOLUS
cTpareruii goObiBanHus nui. ConuaibHOCTh. Bunbl-Bcenenipl. [lepeuenb pacteHmii-
Bpeautenen. VMccnenoBarensckas pabora «HaOmoneHnus 3a B3aMMOOTHOIICHUSIMHU



’KUBOTHBIX MPU JOOBIBAHUYU MUILU (KOPMYILKH JJIS MTHIL, 11 TOPOJACKUX WIIH CEJIbCKUX
KUBOTHBIX). BeO-xkamepwr». HccnenoBarenbckas paborta «PacnpocTpaHeHue BHUIOB-
CHHAHTPOIIOB B HAIIE MECTHOCTIY.

4. Yenosex 6 yncuznu pacmenuil u dHcueomuvix? (6 uacos)

AnTpomnorennsie (haktopsl. [IpaBaa mu, 4TO NEpBOOBITHBIE JIOAU KM B TAPMOHUU
¢ npupooil. OoMalIHMBaHNUE U MPUPYUYEHUE KUBOTHBIX U PACTCHHH. 3aueM cracaTh
BBIMUPAIONUE BUJIBI, KaK 3TO JAenarh. KyInbTypHbIE pAacTCHHS U WX JUKUE TIPEIKH.
[ToueMy BaskHO MX COXpaHATh. Pa3HOOOpasue KyJbTYpHBIX PAaCTEHUI M WX 3HAUYCHHUE B
U3HU yenoBeka. KpacHas kaura Bamieid tepputropun. Oco0o oxpaHsiemMble TEPPUTOPHH,
3anoBenHuku Poccun m mupa. Ilpaktuueckas pabora «PazHooOpasue KyJIbTypHBIX
pacTeHUl B BallleM PETUOHEY.

UccnenoBarenbckas padota «BiusHue aHTpONOreHHBIX ()AaKTOPOB HA Pa3BUTHE
pacTeHuil B TOPOJIe/HACEIEHHOM ITyHKTE.

Okckypceusi/mpaktuyeckas padora «OOIIT B Bamem permoHe — yHHKaIbHBIC
OOBEKTHI TPUPOIBI».

5. Okonozuueckue nuwiu (12 uacos)

buocdepa — onHa u3 BaxHenmmx obonoyek 3emuid. UTO Takoe «IKOJOTUYECKHE
HUIIM» U Kak OHU Qopmupytorcsa? dopmupoBaHue 3HaHHA MO OGHOPa3HOOOPA3UIO
KU3HEHHBIX  (OpM,  TOBEIEHYECKHX  NPUCHOCOOJICHHH,  MOAM(PUKALMOHHAS
M3MEHYMBOCTH (Ha 0a30BOM ypoBHE). PacTuTenbHbIe co0o0IIecTBa U UX TUIBI. PazBuTtue
Y CMEHBI PACTUTEIIBHBIX COOOIIECTB.

HccnenoBatenbckue paboThl «IDKOJIOTMUYECKUE HUIIM BOKPYT TeOs — OmucaHue
dakTopoB oOKpyxKatomeil cpens». HccnenoBatenbckue paboThl «DeHoornyeckue
HaOTIOACHUS.

Moayab «OcHOBBI pacTeHHEBOACTBA» 7-8 Ki1acchl (34 4acoB)
1. Bgeoenue ¢ pacmenuesoocmeo (1 uac)

Yro-Takoe pacTeHUEBOJACTBO: OCHOBHBIE (DaKTOPhl BBIPALIMBAHUSA PACTEHUU.
Uctopus pazButus arpoxuMuueckux 3Hanuil (pabotrsl M.B. JlomonocoBa, 10. JInbuxa,
Bbyccenro, B.B. [lokyuyaeBa, K.A. TumupsizeBa, I1.A. KocteiueBa, [I.H. IIpssHuninukoBa
u j1p.). [Ipaktuueckas padota «bouka JInbuxa.

2. Azpomexnuueckuit Ixcnepumenm (3 u)

[IpaBuna mOCTaHOBKM arposkcnepuMeHTOB. llocTaHOBKa SKCIEPUMEHTOB C
pacTeHusiMU. BbIOOp TeMbI, cocTaBleHUE TUIOTE3bl, LEIH U 3a/a4 SKCIEPUMEHTa 10
BBIPAIIMBAHUIO PACTEHUN B KOHTpoJupyemon cpeae. KoHTpoiM, NOBTOPHOCTH,
MpoBeJieHUE dKcrepuMeHTa. I[lnanupoBanue »skcnepuMeHnta. OIlleHKa pe3yIbTaTOB
skcriepuMenTa. MccnenoBarensckas pabora «@DakTopbl, BIMSIONME HA MPOPACTAHHE
ceMsiH (pPOCT IPOPOCTKOB)».

OcBOEHHME TEXHOJIOTUH KPYTIJIOTOJJUYHOTO BBIPAIIMBAHUS CAJIaTOB U MUKPO3EJICHU



B KOHTPOJMPYEMBIX HCKYCCTBEHHBIX YCIOBUsAX. COOp yCTAaHOBKHM [IJIsi BbIpAIMBaHUS
PACTEHHI B KOHTPOJIMPYEMBIX YCIIOBHSIX.
3. Poab xumuueckux ziemenmoe ¢ numanuu pacmenuit (10 uacoe)

Bopa. PactBop. BbITskka. AHHOHBI, KaTHOHBI, 3JEKTPONPOBOAHOCT M pH
pactBopa. Poib XUMHUECKUX 3JIEMEHTOB B TUTaHUH pacTeHuil. [lonyueHne nuraTenbHbIX
BelecTB pacteHusiMU. [IpakTuueckas pabora «CxeMbl MUTATENbHBIX pacTBOPOB. Pacuer
7103 YIOOpEHUI AJIs MUTATEIbHBIX PACTBOPOBY.

YaoOpeHusi: OpraHuyeckue, MUHEpalbHble, MHUKpPOOUOJIOrHYeCcCKUe. THIIbI
NUTaHus pacTeHud. Bo3gaymHoe u MuHepaidbHOe (KOpPHEBOE) IUTAHHE PACTEHUH.
TpaHCHOPT NHUTATENBHBIX BEIIECTB PACTEHHM: BOCXOASAIIMA W HUCXOISAIIUM TOK.
Baxneiimme kanuiineie, GochopHbie U a30THBIE y100peHus, ux cBoiicta. [IpocTeie u
cnoxuele ynoopenus. [Ipaktuueckass pabora «lIpaBmma cmemmBaHus ymaoOpeHHIN
[Ipaktuueckas padora «I[IutaHue pacTeHUi: TEXHONIOTUSI PUTOTOBIECHUS MUTATEIbHBIX
PacTBOPOB ISl PA3HBIX KYJIbTYP».

PocT u pa3BuTHE pacTeHMil: 3Tanbl OHTOreHe3a, (PAKTOphI, BIUSIIOUIME HA POCT
pacTeHui: CBET, I'yCTOTa MOCaJl0K, muTaHue, cyocrpart. Ilpaktuueckas padora
«MOHUTOPHUHT MUHEPAIIBHOTO ITIUTAHUS PACTCHUI.

OcoOeHHOCTHM TMHTAaHWS PACTEHU a30TOM. A30T M €ro 3HaYeHHWE B IKU3HH
pactenuii. DopMbl a30Ta U UX MPEBPALIECHUE B ITI0YBE.

Ucrounuku docdopa mist pactenus. 3HaueHue GocopcoaepKaIifux CoeTnHEHUHI
B KJIeTKe. Posib Makpospruueckux coeqruHeHui pocdopa B sHEPreTHIECKOM OOMEHE.

Brnusitnue kanuss Ha (U3MYECKHE CBOMCTBAa IMPOTOIUIa3Mbl, Ha (PEPMEHTHI
YIJIEBOJOPOAHOTO 0OMEHa, CUHTE3 0enKoB U Jip. Poib kanus B mojiep>kaHud MOHHOTO
OajlaHca B TKaHsX, B MIPOLIECCaX CaMOPETYJISALINH.

Perynstopnas u cTpykTypooOpa3oBaTelnbHasi poOJib KalblMs. YdacTue B
00pa30BaHUM KJIIETOYHOW CTEHKH, MOACPKAHUU CTPYKTYPHI MEMOpaH U PETYJISIHS HX
MPOHUIIAEMOCTH.

3HayeHue MarHus B MeTabosiu3Me pacTeHuil. MarHuit B coctaBe xjopoduiiia,
CXOJICTBO XJIOpOo(UIIa U reMOIJIoOONMHAa KaK CBUAETENILCTBO €IMHCTBA OPraHUYECKOIrO
MuUpa.

Cepa 1 ero OCHOBHBIE COEIUHEHUS, UX POJIb B CTPYKTYPHOU OpraHU3aliu KIETKH,
y4acTUE B OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIMSIX.

MuxkposnemenTsl. [IpeacraBieHuss o pojid MHUKPODJIEMEHTOB B METa0O0JM3ME
pactenuii. OCOOEHHOCTH TOCTYIUICHUS MHKPOXJIEMEHTOB B pacTeHus. CUHEpPrusm u
AQHTaroOHU3M 3JICMEHTOB MTUTAHUS PACTCHUIA.

PactuTtenpHas NMArHOCTUKAa W METOJbl WJCHTU(UKAIIMKU HEIO0CTaTKa/U30bITKA
anemeHTOB nutanus. [IpakTuueckas padora «PacturenbHast JMArHOCTUKAY.

HccnenoBarennckas padoTa «O1ieHKa COCTOSHUSI KOMHATHBIX PaCTeHUH, pacTeHUI
Ha IIKOJHHOM TEPPUTOPHH, YCTAHOBKA MPUYHMH MATOJOTHUYECKUX COCTOSHMU (Tpu



HAJTUIUH ).
UccnenoBatenbckas pabora «OleHKa BIWSHUSA pPa3jIMYHBIX JJIEMEHTOB Ha
COCTOSIHHE PACTEHUH (COCTaBJIEHUE PA3ITMYHBIX IOJKOPMOK)».

4. Pecynamopwvt pocma pacmenuii. 3auiuma pacmenuii (2 uaca)

[Tonstue o perymnsaropax pocta pacteHuid. CTUMYJIATOPBI pocTa — (PUTOTOPMOHBI
(aykcuHbl, rHOOEPEIUTMHBI, IUTOKUHUHBI). IHTHOUTOPBI pocTa pacTeHuit: 1. mpupoaHbIe
(aOcru3oBasi KMCIOTAa M HEKOTOpbIe (DEHOJIbHBIE BeEIlIeCTBa (MKyMapoBas, KOpHUYHAasi,
CAIMLIUJIOBAsl K-Thl), 2. CHUHTeTHUECKHE (MOP(AKTUHBI, peTapJaHThl, 1e(OJIUAHTHI,
JNECUKaHThl, repOunuasl). OUTOMOHUTOPUHI M OLIEHKAa COCTOSIHUSL PAacCTEHH.
CoBpemenHble crniocoObl MOHUTOpHHra. IlpakTtuyeckas pabora «DOUTOMOHUTOPUHT U
OLIEHKa COCTOSAHUS pacTeHui. COBpEMEHHBIE CITIOCOOBI MOHUTOPHUHIA.

Hccnenosarenbckas paboTa «BnusHue rerepoaykcuHa Ha mpopacTaHue (pocT Ha
Pa3HBIX CTAIUAX, B PA3HBIX YCIOBUSX) PA3IIMYHBIX PACTEHUN.

3amuTa pacTeHud OT BpeAuTenel: ocHOBbI Ouometona. Ilpakruueckas pabota
«MHCekTapuu: nIpaBuiIa U yCIOBUS Pa3BEICHHUS MTOJIE3HBIX HACEKOMBIX).

5. Boonasa, necuanasn u noueeHHasA Ky1bmypbl, UX RPUMEHEHUE 6 GbIPAUUEAHUN
pacmenuil. Quzuonocusn pacmenuii (4 yacoes)

BonHas, nmecuaHass M NMOYBEHHas KyJbTYypbl, UX NPUMEHEHHUE B BbIpALIMBAHUU
pactenuii. [IpoBenenue Boabl B KOpHE U cTebse pactenuid. [Ipaktudeckas padborta
«KopHeBoe nasneHue».

Boaubiii pexxuM pacTeHHil: CTpoeHue YCThHIL (HaKTOphI, BIMAIONIME HAa HX
PACKpBITHE U 3aKpbITHE. 3HAUEHUE MEXaHU3MA PETyJISILUN UCTIAPEHUS BIaru pacCTEHUEM.
[IpakTiueckas pabota «I[Ipurotosnenue npenapara yCTbUI] METOJOM CIIETIKa.

UccnenoBarenbckue paboThl: «BiusHUE YCIIOBUW COJEp)KaHUSI PACTEHUM Ha
KOJIMYECTBO YCTHUI).

doTocuHTe3 — yHHUKaJIbHBIM mporecc pacteHuil. TemHoBas u cBeroBas (pa3bl
(doTtocuHTe3a. 3HaueHUEe POTOCUHTE3A I KUBBIX OopraHnu3mMoB. [IpakTuueckas padbota
«DyHKIIMOHAJIbHAS ~ JAMArHOCTUKA  PACTEHHl IO  aKTUBHOCTH  XJIOPOILIACTOBY
UccnenoBatenbckast pabora «Omnpenenenne xmopopumia A u b, onenka
(OTOCHHTETUYECKON aKTUBHOCTU PACTEHUI U PaKTOPOB, BIUSIOMIUX HA HEEH.

@akTOpbl pOCTa paCTEHUN: BO3AyX M a’pauud. [lonzeMHOe nbIxaHue pacTeHUIL:
COCTaB MOYBEHHOTO0 BO31yXa, Tra3000MeH. [‘a3000MeH 1mpu  OeCcrOYBEHHOM
BeIpanuBanuu. [Ipaktuueckas padora «Aspamus, CO2 u O2. JIpiIxaHue pacTEHUI».
[TpakTuueckas pabdora «/[pIxaHre pacTeHuii: OLIECHKa HHTEHCUBHOCTH JbIXaHUS PACTEHHM
Y TUIOJIOBY.

HccnenoBatenbckue paboTel: «BnusHue cmnocoOa BbIpaniuBaHus (cocTaBa
MUTATEIBHOM CMECH, CXEMbl BHECEHHSI) Ha POCT U PAa3BUTHUSA PA3TUYHBIX PACTCHUI.



6. Kynomypnuoie pacmenus. Coepemennnie acnekmul ceaexkyuu (10 vacos)

Kak uyenoBek cran ucnonb3oBaTh pacteHus? CBA3b pa3BUTHS LUBHIA3ALUU
YEeJI0BEKa M OJOMallHuWBaHus pacteHuil. [fomectukauus. [uckyccus «Jlomectukanus,
BCE JIM pACTEHHUA W IHKUBOTHBIC, KOTOPBIE MKUBYT PSAAOM C YEIOBEKOM WM
OJIOMAIIHUBAIOTCA? MOXHO JIM CYUTATh TapaKaHa OJIOMAIIHEHHBIM >KMBOTHBIM 7%

HacnenctBeHHOCTh M M3MEHYMBOCTh — OCHOBHBIE CBOWCTBA KUBBIX OPraHU3MOB.
N3menunBocth. Bumbl m3menunmBocth. [Ipaktuyeckas pabota «MomudukannonHas
M3MEHYUBOCTD (JTUCThS, UTOJIKUA C OJHOTO JIEPEBA)».

I'en — wmaTepuanbHbII HOCHUTENIb HACIEJACTBEHHOCTM U HW3MEHYUBOCTH.
HyxkiienHoBbie KUCIOTHL. JIoKanu3anus r€HEeTHYECKOTO Marepuaina B kieTke. JleneHue
kietok. Permmukanus JIHK. OcHoBHas 1ormMa MoJIeKyJISIpHOM Onosoruu. TpaHCKpUIIITHSL.
Tpancnsuus. Myrtanuu. [Ipaktuueckas pabdora «['eH — HHCTPYKIUA 10 cOOpKe KIETKH
(Ha Oucepe uiu KoHCTpykTope)». IlpakTuueckass pabora «MyTtanusa Ha OyTepOpoie
(J1r000M 00BEKT M3 MpeAblayIlel padoThl, Ie U3MEHEHHE UHCTPYKIIMU TPUBEIET K
M3MEHEHUIO BHEIITHETO BHU/Ia 0OBEKTA)».

O¢ddext OyTHUIOUHOTO TOPIBINIKA M TEHETHYECKoe pasHooOpazme. UTto Takoe
reHOaHK? 3aueM COXpaHsATh TeHETUYECKHe pecypchl pacTeHui? OCHOBHBIE CIOCOOBI
COXpaHEHUsI TeHETUUECKUX PECYypCOB pacTeHui (ex situ u in situ).

3nauenue pabor H.M. BaBwmioBa. 3akoH romosorudeckux psjaoB. LleHTpsI
MPOUCXOXKAEHHS KynbTypHbIX pacteHni H.M. Basunoa u I1.M. JXXykosckoro.
[Ipaktrueckas pabora o rpynnam «OTKy1a Ha HaIUX CTOJaX (PPYKThI/OBOIIN/3ITAKNY.

OcHoBHble MeTonbl cenekuuu. [ ubpunuzarus. @opmbr otdéopa. OCHOBHBIC
HAIpaBJICHUS CEJICKINH: YIYUIICHHE yYpOKAaHHOCTH, YCTOMYMBOCTH K OMOTUYECKUM U
abuotnueckum (pakropam. [Ipaktuueckas padota «BripamuBaem ropox. Kak mpoectu
CKpEUIMBAHUE Y TOPOXa).

Ecte nm xu3Hp B mpoOupke? bBHOTEXHONOTHS KYJIbTYpHBIX pAaCTEHUH.
UccnenoBatenbckass pabotra «BelpammBanue pacTteHuil B mpoOupke» (MOXKHO
BOCIIOJIb30BaThCA PE3yJIbTaTaMU MNPEABIAYIIUX SKCIEPUMEHTOB 110 COCTABIJICHUIO
MUTATEJIbHBIX PACTBOPOB JIJISI PACTCHHUI ).

Kak  genoBek  Moxer  momudummpoBath  pacteHus?  ['eHermyeckoe
penaktupoBanue. CoOBpeMEHHbIE  MOAXOAbl U JOCTHXKEHUSI  T€HETHYECKOIO
penakTupoBanus  pactenmil.  IIpaktmueckas  pabora  «I'€HOMHBIC  HOYKHHIIBI
(MmonenupoBanue padotel cuctembl CRISP-Cas).

7. Pacmumenvnasn npooykuyus. (4 uacos)
HanzeMHuble 1 moja3emMHble opranbl pacteHuil. [loder u BugoM3MEHEHHBIN Mo0er
pactenuii. CrtocoObl pa3MHOKEHHUS PACTCHUH.
[TonsiTue 0 KayecTBe TPOAYKTOB TUTaHusA. [IpoOieMbl KOHKYpEHIIUU
OTEYECTBEHHBIX MPOJIYKTOB MUTAHUS C UMIIOPTHBIMU. JIOTHCTHKA IOCTABKU U CPEJCTBA



COXpaHEHUs MpoaykToB muTaHus. [Ipaktuueckas pabora «lIpenenbHO HOMyCTHMBIE
koHneHTpanuu (IIJIK) u meToasl KOHTpossE G€30MacCHOCTH PACTUTEIBHBIX MPOIYKTOB
UTAHUS.

Mukpo3senieHb: TI0JIe3HOCTh U TexHosorus. MccnenoBatensckas pabota «OneHka
KauyecTBa BBIPAIIEHHON MUKpO3eJIeHm» (JIN0O CBOS, TMOO U3 Mara3uHa).

XUMUYIECKHH aHaIn3 MIPOYKITHH. OcHOBBI CHEKTPO(OTOMETPHH.
[Torennmometpus. Xpomatorpadus. [Ipaktuueckas pabota «MeTOIbI OIEHKH KauecTBa
pPACTUTENLHOW TPOMYKIMH: XPAaHCHHE M COXPAaHHOCTh IMHTATEIBHBIX BeEHIECTB» (TI0
JOCTYITHOMY 00OpY/I0BAHHIO).

HccnenoBarenbckast pabora «Omnpenenenune ButamuHa C MeTomoM oOpaTHOTO
TUTPOBAHUS B IUIO/IaX HA PA3HOM CPOKe (CIIoco0e) XpaHSHHUS.

Monayab «buorexnosnorus» 7-8 kiaacceni (344acoB)
1. Buomexnonozus (2 uaca)

[lonsiTue OWUOTEXHOJOTHMU. 3ayeM 4YEeJOBEKY OHOTEXHOJOTHMH, B YEeM HUX
MPEUMYILIECTBO MEepPe] XUMUYECKUM CUHTE30M. OCHOBHBIE OMO00OBEKTHI OMOTEXHOJIOTUH:
MPOMBIIUICHHBIE MUKPOOPTaHU3MbI, KJIETKA U TKaHU PACTEHUM, )KUBOTHBIX U YeJIOBEKa,
ouokaranuzatopsl. [IpakTuueckass pabora «Ilpumepbl mpuMeHEHUs OHMOJIOTHYECKHUX
O0OBEKTOB B TBOEH KU3HUY.

Coipbe 11 OMOCHHTE3a U OILIEHKa €ro OMOJIOrMdeckoil 1meHHOCTU. OCHOBHBIE
MCTOYHMKM YyIJiepojaa, a3oTa, (ocdopa, MukposnementoB. HccinegoBaHue HOBBIX
HMCTOYHUKOB CHIPhs (BKJIFOUAsi BOMPOCKI €ro MpeBapuTesibHON 00paboTKH), pa3paboTka
HOBBIX IMUTATENIbHBIX CpPEd, B TOM YHUCJIE BKIIOYAIONIMX OWOCTUMYJSTOPBHI M ApPYyTUe
AJIEMEHTHI YIIPABJICHHUS U ONITUMU3ALIUU MTPOLIECCOB OMOCHHTE3a. MeToIbl ONTUMU3ALIUN
UTATENbHBIX CPENI.

2. Mukpoouonozus (6 uacos)

[Tonoxenue NPOKAPUOTOB B CHUCTEME oOpraHuyeckoro wmupa. CrpoeHue
OakrepuanbHOu kieTku. Knaccudukanus 6axrepuil. Mopdomnorus 6akrepuit. [IpocTsie
U CJOXHbBIE METOAbl OKpalmuBaHus OakTepuil. duznonoruss OakTepuil: NHUTAHUE,
JIBIXaHWe, POCT U pa3MHOKEHHE. 3HAKOMCTBO C JIOMEHOM Apxeu (IKCTpeMO(pUIBLHOCTD,
0COOEHHOCTH CTpoeHHUs KieTku). JlabopaTopHas padora «DukcupoBaHHbIE IpenapaThl
Oaktepuil. Ompeznenenue (GopMbl MPEUIOKEHHBIX KYJIBTYP MHUKPOOPTraHU3MOB,
UCIIOJNIB3Ysl MPOCTOW MeTona okpackum» JlabopatopHas pabota «OmnpeneneHue Tumna
KJIETOYHOM CTEHKUA METOJ0M OKpamuBaHus 1o ['pamy» (npu HaaIM4uKu peaKTUBOB).

MosoyHokucnoe W crnupToBoe OpoxkeHue. PoTOTpopHBIE U XEMOTPO(]HBIE
Oaktepuu. KuneTmueckoe  omucaHue — TIpolecca  pocTa  MUKPOOPTaHU3MOB.
OKCHoHeHIManbHasg ~ MojJenb  pocra. KunHernka rulenn  MUKpPOOPTraHHU3MOB.
JIaboparopHasi pabota «IIpuroroBienne NpUKU3HEHHBIX MPENAPaTOB MOJIOYHOKHUCIIBIX
OakTepuii».



[Tatorennsle 6akTepuu. YymMHas najgouka v yepHasi CMEPTh, OOTYJIU3M, CTOJIOHSIK,
TyOepKye3. Uctopust 60pb0bI ¢ OakTepranibHbIMU UHEKIUsIMH. JJabopaTopHas padoTa
«IToceB cMmbIBa ¢ pyk Ha yamku [lerpw». JlaGopaTopHas pabota «Bwinenenue yuctoi
KylabTypbl Oaktepuil. MeTon pasBeneHuil. MeToq HCTOINAIOLIETO  IITPUXA.
JlabopaTopHas pabota «Mopdonoruyeckas XapakTepUCTUKa BBIJCICHHOW YHCTOM
KYJIBbTYpbI: XapaKTepUCTUKA KOJOHHUH, (popMa OaKTEpHid, TUIT KIIETOUHON CTEHKUY.

Boitna 6eckOHEUHOCTH: aHTUOMOTUKUA MPOTUB OakTepuil. MeXaHu3Mbl JeHCTBUI
aHTUOMOTUKOB. MeXKIIeTouHass KOMMYyHHUKalus Oaktepuil. UyBCTBO KBOpyma.
JlaGoparopHass pabora «CpaBHEHHME pOCTa MHUKPOOPraHM3MOB Ha dYalike 0e3 u ¢
noGaBieHust aHTHOUOTHKOBY MccnenoBarenbckas pabora «llorck MUKpOOpPraHu3MOB
00J1agaroMX aHTArOHUCTUYECKON AKTUBHOCTBION.

[Ipumenenue OakTepuii uenoBekoM. KuHeTnueckoe omucanue OHMOCHHTE3a
MPOJYyKTOB MHUKpoopraHu3mMamu. bakrepuu, KOTOpble MOTYT pasjararb IUIACTHUK.
UccnenoBarenbekas padboTa «BeigeneHne MOJTOUHOKHUCIIBIX OaKTepuid, UCCIIeIOBaHNE UX
aKTUBHOCTW.

Mukpoopranu3Mbl B arpoOMOTEXHOJIOTHH. VICKyCCTBEHHBIEC aCCOIMAIINY PACTCHUH
¢ MuKpoopranu3mamu. MccrnemoBaTtenbckas padoTta «Boiaenenne 6akTepuil MoIe3HbIX
IJIL pAaCTCHUI.

3. Jykapuomuueckue opzanusmvl 6 Ouomexmonouu (njaecHesvie 2puodbl,
opoxcicu, 6ooopocau) (6 uacos)

[1necHeBbIie rprObI NPOAYLIEHTH OMOJIOTUYECKN AKTUBHBIX BEIIECTB.

OOmiast xapakTepuUCTHKa APOAOKEH caxapoMmuieToB. M cTopusi MCTOIB30BaHUS
TPOXOKEH B TPAIUIIMOHHON OMOTEXHOJIOTHH. TEXHOJIOTUN BUHOMCTHUS U XJICOOTICUCHHSI,
CHeIMaIN3upOBaHHBIE pachl Ipoxokend. Merabomusm nposxoken. Peakiust ciupToBOro
opoxenusi. JlaGopatopHas pabota «lloacder kieTok Apoxxked B kamepe [opsieBay.
JlaboparopHas pabora «OOHapYyKEHHE MPOAYKTOB CIUPTOBOTO OpPOKEHUS: ITUIOBOTO
cnupTa M Yrjiekuciaoro rasa». llonydeHue BTOpPUYHBIX METAOOIUTOB B JIPOXKAKAX.
Jpoxoku Kak MpoayIeHThl OnoToruB. [lomyyueHue 1meneBbix OETKOB B IPOIKIKAX.

Oc00EHHOCTH BEreTaTHBHOTO U TIOJIOBOTO PA3MHOXKEHUS Y JAPONOKEH, 3HaYCHUE
M3yYEHHS] MHTO3a U I[IMTOKHWHE3a [Ji1 ONTHUMHU3AIMU MPOLECCOB KYJIbTUBHUPOBAHUS
JPOXOKEBBIX IMITAMMOB, TOHUMAHUS MPUYUH MTATOTEHHOCTH IPOXKKEH U rprOOB, MMOUCKA
MUIIICHEH (QYHTUIMIOB W pa3pabOTKM HOBBIX JIEKAPCTBEHHBIX  IPENapaToB.
JlaGopatopnas pabGota «HaOmromeHue  pa3sMHOXKEHUSI — JAPOMKIKEBBIX  KIECTOKY.
[Ipaktuueckass pabora «llomydyenne TBopora u kedupa Ha OCHOBE MOJIOUHOKHCIIBIX
Oakrtepuit». IlpakTtuyeckas padora «OCHOBHbIE BUABI KBaca W UX XapaKTEPUCTHKA»
«JIpo’XoKM M MOJIOYHOKHCIIbIE OaKkTepuu, MPUMEHSEMbIE JJIsi MPOU3BOACTBA KBACA.
[Ipaktrueckas pabora «CpaBHUTEIBHBIA aHAIW3 PAa3BUTHSA JAPOXOKEH B a’pOOHBIX H
aHa’POOHBIX  ycloBUsX». llpakTudeckas pabota «MeToabl OIICHKH CBOMCTB



xJIeOoneKapHbIX Apoxkeid. OCOOEHHOCTH NPUMEHEHUS! MPECCOBAHHBIX, CYLIEHBIX WU
MHCTAaHTHBIX Apoxokei». MccnenoBatensckas pabora «BnusHue QpU3HMKO-XMMHUYECKHX
($akTOpoB Ha KauecTBO OMOTEXHOJOTMYECKON MPOAYKUMHU (KBac, Kepup, cbip, Xied u
Ip.)».

Bopopocnu — mepcrneKTuBHBIA OOBEKT AJIS MPOM3BOJCTBA O€lKa M YIJEBOJOB.
bruoTexHonornyeckrue MeToJlbl OYUCTKU TBEPIBIX, KUAKUX OTXOJOB M ra3000pa3zHBIX
0TX070B Tipon3BoJACTB. CTouHBbIe BOMABI. CXEMBI OYHMCTKU. BHOQWIBTPHI, a’dpOTCHKH,
METAHTEHKH, OKCUTCHKH. AKTHUBHBIA HMJI W BXOJSIIME B HEr0 MHKPOOPTaHH3MBI.
Hcnonb30BaHne BoJopociiell B OUMCTKE CTOUHBIX BoJ. MccnenoBaTenbekas paboTta
«Bnusnue ¢puzuko-xumMuueckux Gaxtopos Ha pocT Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennasn ungpopmavus (4 uaca)

HacnencTtBeHHOCTh M MUBMEHYMBOCTh — OCHOBHBIE CBOMCTBA KMBBIX OPraHU3MOB.
N3menunBocth. Bunmbl m3menumBocTh. [lpaktuueckas pabora «MoambukarmoHHas
M3MEHYUBOCTD (JIUCThSI, UTOJIKU C OJHOTO JAEPEBA)».

I'en — wmaTepuanbHBIi HOCHUTENIb HACIEJCTBEHHOCTH U HW3MEHYUBOCTH.
HyxnennoBeie kucnotsl. JIokanuzanus reHETUYECKOrO Marepuaia B KieTke. Jlenenue
kietok. Permukarus JIHK. OcHoBHas 1orma MosieKyisipHOM Ouosoruu. TpaHCKpUIITHSI.
Tpancnsuua. Myrtanuu. [Ipaktuyeckas padbora «['€H — HHCTPYKIUS 1O COOPKE KIIETKH
(Ha Oucepe wiM KOHCTpykTope)». IIpaktuueckas pabora «Mytanus Ha OyTepOpose
(000l 00BEKT W3 MpeAbIaylIe paboThl, TAe W3MEHEHHWE WHCTPYKIMH TMPUBEIET K
M3MEHEHUIO BHEIITHETO BU/Ia OOBEKTA)».

5. Bupyconocus. (3 uaca)

[Tonoxxenue BUPYCOB B cucTeME opranndeckoro mupa. CTpykTypa 1 XUMUYECKUN
coctaB BupycoB. Kiaccuduxamus supycos. Pempoxykmnus supyco. IIpocmotp
JOKYMEHTAJIBHOTO (PHJibMa O BUpYcCax.

Bupycsl - Bo30yauTenu nHpeKknoHHbIx 0oie3Heit. OHkoBupychl. baktepuodaru:
CTpOC€HHE, CBOWMCTBa, mnpumeHeHue. Ilpaktudeckas pabora. «MeToa pa3BeacHUIN
[IpakTuyeckas padota. « TutpoBanue 6akrepuodarony.

buonornyeckue MeToapl 60PHOBI C BUPYCAMH.

6. I'ennas unxcenepusn u oGuomexuonozuu. (4 uaca)

OcHoBbI TeHHOU WHXXeHepuHu. Bekropa. Crenudpudeckue GepMeHTH OaKTepuid.
[IpakTuueckass pabota «DHIOHYKIEa3bl pecTpukmuu (paboTa C HYKICOTHIHBIMU
MOCIIEI0BATEIBHOCTAMU Ha Oymare)».

buoTtexnonornu npoaykiuu O0eaKoB B OakTepUadbHBIX KyJIbTypax. JlocTmkeHus
TeHHON MH)KEHEPUH U OMOTEXHOJIOTHH.

CRISPR/Cas — cuctema ananTUBHOTO HMMYHHUTETa OakTepuil U apxem.



[IpakTuueckas padota «I'eHnbie HoxHULBI - CRISPR/Cas (MogenupoBanue Ha Oymare)

I'MO. Metoapl nonydenust 'MO. Urpa-nuckyccus «Beivrpail rpant Ha cO37aHNE
I'MO».

7. Buomexnonozuu ¢ ycusomnogoocmee (4 uaca)

JloMecTuKkalusi OCHOBHBIE JOMAIIIHUE KUBOTHBIE; COBPEMEHHBIE IKCIIEPUMEHTAX
110 JIOMECTUKAIIMH KUBOTHBIX (JIMCHIA, HOPKA U Jp. — IKCIIEPUMEHTHI HAYYHOM IIIKOJIBI
akanemuka bensieBa). [uckyccus «JloMecTtukaiusi, BCe JU PACTCHHUS U KUBOTHBHIE,
KOTOPBIE JKUBYT PAJIOM C YEJIOBEKOM UM OJOMalIHUBaOTCA? MOXKHO 1M CUMTaTh
TapakaHa OJIOMAIIHEHHBIM >KUBOTHBIM 7.

CoBpeMeHHbIE METOJIbl B JKMUBOTHOBOJICTBE: TpaHCIUIAHTAIUS ASMOPHOHOB,
XUMEpHbIE  KHUBOTHBIC, KJIOHHUpOBaHMe. IIpakTuueckas pabora «MeToauka
KJIOHUPOBaHMs (MOJIeTMpOBaHKe Ha OyMmare).

OcHoOBHBIE 00JIE3HU KUBOTHBIX M POJIb TATOMEHHBIX MHMKPOOPTaHW3MOB U
Mapa3vuToB B Pa3BUTUU 3a00JI€BaHU JOMAIITHUX KUBOTHBIX U OCHOBHBIX Mepax OOPHOBI
C HUMH; POJIb TOJIC3HBIX MUKPOCUMOHWOHTOB B OpraHu3Me KUBOTHBIX. [lomokuTensHOe
1 10004YHOE (OTPHUIIATEILHOE) BO3ICHCTBUN AHTHOMOTUKOB Ha OPTraHU3M B XO/I¢ JICUCHHS
JKUBOTHBIX; IEJIU W 3aJa4yd BeTepUHApUU. BUOTEXHOJOTHS KOPMOBBIX IperapaToB.
[IpakTuueckas padora «CocraBieHue parioHa MUTaHUs )KMBOTHOTO, pacyeT pacXxoioB
Ha cozaepxkanuey». MHccnenoBatenbckas pabora «OreHka KauecTBa MOJIOUHOM
MPOYKITUI.

8. Buomexnonozuu ¢ pacmenuegoocmee (5uacos)

OcHoBHble MeTonbl cenekuuu. [ubOpunuzaums. Popmbl orGopa. OCHOBHBIE
HAIPABJICHUS CEJIEKLUHU: YIYUYIIeHHE YPOKaWHOCTH, YCTOMYUBOCTH K OMOTHYECKUM U
abuotnueckuM (akropam. [Ipaktuueckas padora «BripamuBaem ropox. Kak mposectu
CKpEILLMBAHUE Yy TOPOXa».

OCHOBHBIE MOJXOJIbI CEJIEKIUU U OMOTEXHOJIOTMH KYJbTYPHBIX pacTeHHH,
['mObpunu3zanus, oOTAaJeHHAs THOpUAM3alUsI, WCKYCCTBEHHBIM OTOOp, TETEpO3MuC,
TpaHchopmalsi, MyTareHes3, reHeTHYecKOe pelakThupoBaHue). Vcropusa cenexkuuu B
Poccun n Mupe, uCTopus pasBUTUS BaXKHEUIIIUX COPTOB KYJIbTYPHBIX PACTCHUM.

Kak uenoBek MoxxeT MOAUPUIIMPOBATH pacTeHus? ['eHHast MHXKeHepHs pacTeHUM:
UTo Takoe reHeTUYeCKass WHXKEHEPHUS PACTeHUU. TpaHCreHHble pacTeHus. MeTobl
noydeHusi. OOpa3oBaHKe OMyXO0JIel y pacTeHui. ArpoOakTepraabHas TpaHCPopMaIus:
Ti-mnazMugbl. I'ensl T-JTHK. MosnekynsipHO-T€HETUUECKHUE MEXaHU3MBbI
tpanchopmaru. ['eHetmueckoe pepaktupoBaHue. CoOBpeMEHHbIE TMOAXOAbl H
JOCTHXKEHHUSI TEHETUYECKOTO peJakTUpoBaHusi pacteHuid. [Ipaktuyeckas padota
«I"eHOMHBIE HOXKHUIIBI (MoaenupoBanue padoThl cucteMbl CRISP-Cas).

Ecte nu xu3Hp B mpoOupke? buotexHomorus KyJabTYpHBIX PaCTEHH.



UccnenoBarenbckass pabora «BbIpammBanue pacteHuil B mpoOuUpke  (MOXKHO
BOCIIOJIb30BAThCA PE3YJIbTATAMU NPEABIAYIIUX SKCIIEPUMEHTOB II0 COCTABICHUIO
MUATATEIbHBIX PACTBOPOB AJII PACTEHUM )».

Monyiab «MoJsieky/JasipHble 0CHOBbI (pu3noJiorun u papMakoJorum» 9 kiacc
(68 yacon)

1. @uszuonozuueckasn xumusa. (10 uacos)

Brenenune. buorennsie sneMentsl: opranorensl: O, C, N, H. AxtuBubie popmbl
KHUCJIOpOAA, X IOJTYy4YEeHHUE, HEUTPAIU3ALIHsL.

MakposieMeHTBI: TIPOILIEHT COJEpKaHUsI B OpraHU3Me, BhITIOMHsAeMast (PyHKITHS,
conepkaHue B Tponaykrax nutaHus. Ca2+ - cBs3bpIBaromue O€IKd, JACTOHHPOBAHWE
KaJIbI[Usl, PEryJISIiUsl YPOBHS KaJIbIIUSl B OpraHU3Me: TOPMOHBI MoyeKk. Mg — cTpoeHue
xjiopoduiia, €ro akTUBALUS COJTHEUHON dHEPTHEH.

MuUKpo3JIeMEHThI: B KaKUX MOJIEKYJIaX COJIepKaTcsl, BBIMOJHsAEMAas (YyHKIHUSA,
colepKaHue B MpoayKTax nutanusd. [locmencTBus nepeno3npoBKU MUKPOIJIEMEHTAMM.
Fe — ycBaumBaeMble THUIIBI COECAMHEHHMM Keje3a. [ eMOonmpoTeuHbl, TIe€MOIMaHWH,
nuTtoxpomsl. Cu — yCBOEHME W TPaHCIOPT Menu. benku, coaepxkaimue Menab.
[Tatonoruueckue cuaapomMbl Menke u BunbcoHa, cBS3aHHBIE ¢ META00JIM3MOM ME/IH.

Tokcuunbie sneMeHTsl llepuomnueckor cucCTEMBl i1 OpraHu3Ma. BrausHue
HEJIOCTaTKAa MaKpO U MUKPOAJIEMEHTOB HA KUBBIC OPTraHU3MBI.

UccnenoBarenbckass  pabora  «KonMuecTBeHHass ~ OLEHKA  COJEpIKaHUS
MHKPOAIJIEMEHTOB WJIM BATAMUHOB B MUILEBBIX MPOTYKTAX»

Kupsl. 3aboneBanus yeaoBeKa, CBA3aHHbIE C HAPYUICHUSIMU KUPOBOIO OOMEHA.
Jucnmununemun.

VYrneBoasl. 3abosieBaHUS YEIOBEKA, CBS3aHHBIC C HAPYIIEHUSMH YTIJIEBOJHOTO
obmena. CaxapHblii 1raderT.

benku. Ctpoenue. 3aboneBaHus 4ETOBEKA, CBA3aHHBIE C HAPYIICHUSIMU OEIKOBOTO
obmena. @yukiuu 0enkoB. epmenTtsl. Mexanusm aeiictBus. Kiaccesl pepMeHTaTUBHBIX
peakiuii. Kodepmentsl. [lpaktuyeckoe 3aHathe «KauecTBEeHHbIE peakIMu Ha
opraHuyeckue Moisiekynb». IIpaktnueckoe 3ansthe «JleHaTypauuss  OENKOB»
[Ipaktrueckoe 3ansatue «M3yyeHrne akTHUBHOCTH aMUJIA3bl».

BurtaMuHbl )KUpopacTBOpUMBIE, BoAopacTBopumMbie. [IpeBpalieHue BUTAaMUHOB B
akTuBHBIC (HOPMBI KOPEPMEHTOB. ABUTAMHHO3HI.

OCHOBHBIC THUIIBI METa0OJUUYECKUX peakiuil. buosHepreTudeckue MpoIecChl.
I'mukonus. Hukn KpeOca. Lenb nepeHoca 31eKTpOHOB. OKHUCIEHHE KUPHBIX KHCIIOT.
Karabanu3m amuHoOkucior. I'mokoHeoreHe3. CHHTE3 yYIJIEBOJAOB, OEIKOB, MHPOB.
Mertabonutuueckue 3a0oneBanus. IIpakTuueckoe 3anstue «Pelenue 3amay  Ha
DHEPIreTUICCKUN OOMEH.

Knetka. Ilonsatue memOpanbl. @yHkimnu MeMOpaH. Buasl TpaHcmopTa B KIETKY.



MeMOpanHbie opraHoujbpl. 3a0oJjieBaHMsSI CBSI3aHHBIE C HapylleHHUEM pPaboThI
MeMOpaHHBIX OpraHeil, OOJIe3HU HAKOIUIEHHWs. THUMbl KOHTAKTOB MEXIY KIETKAMH.
3HayeHUEe MEXKJIETOYHOM KOMMYHHUKAIUU IJI 3A0pOBbsl opraHu3Ma. I[lpakTuueckoe
3anrsTHE «/lnanu3 (kiaetouka Tpayoe)».

SAnpo. VYpoBHM  yMakoBKM  XpomMaTHHA. XPOMOCOMHBIE  TEPPUTOPHHU.
HememOpaHHbie OpraHoubl.

2. Moanekynapnasa ouonozus. (10 uacos)

OCHOBHBIE BEXU Pa3BUTHS MOJEKYJISIPHONH OMOIOTHH.

HyxneunnoBblie kuciaoTel. OCHOBHBIE IPUHIMIBI cTpoeHus. [IpakTnueckas padbora
«Boinenenne JIHK u3 OGanana». Ilpaktuueckas pabota «Mogens [IHK-opurammy.
[IpakTnueckass pabora «Ompenenenue kaudectBa mnpenaparoB JHK ¢ momomisio
criektpodoroMeTpun» (IIpu HATMYUU 000PYI0BAHUS ).

Marpuunble cuHTE3bl. Perummkamnus — OCHOBa KJIETOYHOro AeneHus. [IpuHuums
perunkanuu. [Ipaktuyueckas pabora «PernnmkatuBHas mamvHa (Mrpa-AeMOHCTPALINS ).
[Ipaktruueckas padota «I 1P (Mmonens ammndukarms Ha Oymare)y.

Myrtanuu. YUto BeI3bIBacT n3mMeHenus B ctpoenuu JJHK. [TpuHumnel penapanyu.

Tpauckpunuus. [Ipaktuyeckas padora «Cuiia IpoMOTOpay.

I'enetnueckuit kon. [lpaktuueckas pabora «Pemenue 3agad Ha TEHETHYECKUI
ko/» Tpancisius. [Ipaktudeckas padota «DoJuHT OSITKOBY.

Opranuzaiusi reHomMa BUPYCOB [IpOTHBOBUpYCHBIE CpElICTBA, MEXAHU3MbI HX
JNEUCTBUSL.

Opranmzarnusi ~ reHoma  Oaktepuit  AHTHOAKTEpUATHHBIC npenaparsl.
UccnenoBarenbckas pabota « PacpoctpaneHne aHTHOMOTUKOPE3UCTEHTHBIX OaKTepUi»

Opranuzamnuss reHoma 3ykapuot ['eHoMHOe pemakthpoBanue. IIpakTmueckas
pabora «PaboTa B coBpeMeHHbIX TeHeTHueckux 0azax aaHHbIX. [IpoBenenue In silico
aHau3a MoCIeI0BATEIbHOCTEN T€HOBY.

3. @apmaxonocus (14 uacos)

[Tonsitue o nekapcrBax. [IpuHIMIIBI MOAXO0/A K MOUCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CKpUHUHT U ero Metojsl. MccinenoBaTtenbckas padoTa «IKCIEPUMEHTHI MO
ONpeEICHUI0 TOKCHYHOCTH BEIIECTB HAa apTEMUIAUSIX).

[Tytu BBenenus JIC. @apMakOKMHETHKA JIEKAPCTBEHHBIX BelIECTB. BcackiBaHue
(abcopOuust) nekapcTB. OCHOBHBIE MEXAHU3MbI BCaChbIBaHUA. TpaHCIIOPT JIEKaPCTBEHHBIX
BenlecTB. ['eHbl u 6enku nepBoil ¢aspl Ouotpanchopmanuu. [1yTu BeIBeeHHS JIEKapCTB
U3 OpraHu3ma. OKCKpeuuss u diauMuHamus. [eHsl u Oenku BTOpod  (paswl
ouorpanchopmarmu. dapmakonuHamuka. ['maBHoe U moOOYHOE, pPEe30pOTHBHOE U
MECTHOE, PSAMOE, HEMpsIMOoe U pedIEeKTOpHOE JeHCTBHE.

Buabl B3aumonerictBus jiekapcTB. CUHEPru3M M aHTArOHU3M IMPU COBMECTHOM



JEUCTBUU JICKAPCTBEHHBIX BEILECTB, UX PA3HOBUIHOCTH.

TpancmeMOpaHHbIif CUTHAIUHT. THIBI KJIETOYHBIX PEEnTOpoB. MeMmOpaHHbIE:
MOHHBIE KaHaJIbl, KaTAIUTUYECKUE U compsikeHHble ¢ (G-OenkaMu; BHYTPUKJIETOUYHbIE:
LUTOIIJIA3MATUYECKUE U sIepHble. MeXaHU3MbI JTUTaHA-PELIEITOPHOIO B3aUMOIEUCTBUS.
CenexTuBHOCTh (M30MPATENBHOCTD) JAECUCTBUSA, CBA3b «XUMHYECKas CTPYKTypa —
(dapmakosornyeckasi akTUBHOCTb BELIECTBY.

DapmMaKOJIOTMYECKON MOAYJIALMU CHHAIITHYECKON XOJMHEPIrHYECKOU Iepeayu.
MonekynsipHbIii  MeXaHU3M JeHCTBUS W (dapMakKoJIOTUYeCKue CBoilcTBa M-
XOJINHOOJIOKATOPOB, raHTrIMo0JI0KaTOPOB " Kypapeno100HbIX CPEICTB.
@apMakoJIOTUYECKass  peryJsilus  aKTMBHOCTH  aApPEHEPIMYECKOro  CHHAIICa.
ApEHOMUMETHKY, aIpeHOOIOKATOPbI, CUMIIATONUTHKHU. [IpakTnueckas padbora
«BnusiHue afpeHanHa Ha CepeUHbIE COKpaIleHus (IpOrpaMMHOE 00ECTIEUEHNUE)».

MonekynsipHass ¢apMakoJoTusi aHTHAJUIEPTHUYECKUX CPEACTB. | MCTaMUHOBBIE
pELEnTOpBl: THUIIBL, MOJIEKYJISIpHAs opraHu3auusd. CraOuiau3aTopsl MEMOpaH TYYHBIX
KJICTOK: MOJIEKYJIAPHBIA MEXaHU3M JEHCTBHS, 0COOCHHOCTH KIIMHUYECKOTO MTPUMEHEHUS,
TOUYKH MPUIIOKEHUS JEUCTBHUSI MHTUOUTOPOB JIUIIUHBIX MEINATOPOB.

MexaHn3M NEUCTBUA U NPHUMEHEHUE NPEnapaTroB, CTUMYJIUPYIOLUIUX IPOLECCHI
MMMyHUTETA. DPapMaKOJIOTMYECKass XapaKTEPUCTUKA WHTEPICUKUHOB: IIOJIyYEHUE,
MEXAHU3M JAecTBUs, MpuMeHeHre. OCHOBBI MAaTOPU3NOIOTUN OCTPO(A30BOTO OTBETA,
Meuanys BocnanaeHus. MoJIeKyJISIpHbIA MEXaHU3M IIPOTUBOBOCIIATIUTEIBLHOIO JCHCTBU
[JIFOKOKOPTUKOCTEPOUIOB,  HECTEPOMIHBIX  MPOTHUBOBOCHAIUTEIBHBIX  CPEACTB.
[IpakTuueckas pabota «['ncronornueckue npenaparbl MUMMYHHOM CHCTEMBD».

IToHATHE O HApPKO3€ M HAPKO3HBIX Npenaparax. KiaeTouHslli 1 HEPBHBIM HAPKO3.
@apMaKoJIOTMYECKast XapaKTEPUCTUKA OTAEIBHBIX TPYIIl HAPKO3HBIX CPEICTB.
[TocnenoBatensHOCTh ACHCTBUS HA IIEHTpalbHYIO cucTemy. [IpakTrdeckas pabora
«l'ucronornueckure mpenapaTbl HEPBHOM CUCTEMBI».

@uznonoruyeckud coH; ¢as3pl cHa. Buael Hapymenuit cHa Ilonsitue o
MEJIMKAMEHTO3HOM CHE U CHOTBOPHBIX IpenapaTtax (FrMMHOTHUKAX).

MonekynspHple acnekTsl Houunenuuu. OnuaTHele PpEeUenTopbl, MX THIIBI.
OHKe(anuHbl U S3HTOP(UHBI - YHIOTEHHBIE JTUTaH bl OTIMATHBIX PELENTOPOB.

AHTUINICUXOTUYECKOE JEHCTBHE, BIUSHUE HA (YHKIHMIO HSKCTpanmupaMHIHON
CUCTEMBI, YMOLIMOHAIbHYIO c(epy, pBOTHBIN LIEHTpP, apTepuaibHOE JIaBJICHHUE, LIEHTP
TEPMOPETYJILMU. MOJIEKYJISIDHBIE MEXAHU3MBI IEUCTBUSA HEMPOJICITUKOB, BIUSHUE HA
n0(paMUHOBBIE, CEpPOTOHUHOBBIE, aIPEHO- U TUCTAMUHOBBIE PELIETITOPHI, UX JIEUCTBHE HA
KJIETOUYHbIE MeMOpaHbl, Ha JECTMOHWPOBAaHUE TKAHEBHIX MOHOAMUHOB. IloTeHiman-
3aBHCHMBbIE HATPUEBbIC KaHAJIbI KAK MULICHH JEHCTBHSI MECTHBIX aHEeCTETHKOB. CIIoCOOBI
UHTUOMPOBAHNUS OTEHLIMAI-3aBUCUMbBIX HATPUEBBIX KAHAJIIOB MECTHBIMU aHECTETUKAMHU.
[Tpaktnueckast pabora «Kapra »skcmpeccun JO(QaMHHOBBIX U CEPOTOHMHOBBIX
pelenTopoB B Mo3re MblIiei». MccaenoBarensckas padora «IloBeaeHueckrne TeCThl Ha



peiokax Danio rario. Csetsio-TeMHas kamepa». HccrnemoBarenbckas paboTa
«IToBenenueckue TecThl Ha prIOKax Danio rario. OTkpeiToe mone». MccnenoBaTenbekas
pabora «IloBenenueckue TecThl Ha peiOKax Danio rario. CTaiiHOE TOBEICHUEY.

Moayab «MoJsieKkyJasipHble OCHOBBI cejiekunmn» 9 kiacc (344yaca)
1. Monaexkynapuasa o6uonozua. (10 wacos)

OCHOBHBIE BEXH PA3BUTHS MOJIEKYJISIPHOU OMOJIOTHH.

HyxkneunoBsie kucinotbl. OCHOBHBIE NPUHIIMIIBI cTpoeHMs. [IpakTuyeckas pabora
«Boinenenne JIHK u3 Ganana». Ilpaktuueckas padora «Mogens JAHK-opurammy.
[Ipaktuueckass pabora «Ompeznenenue kadectBa npemnapatoB JHK ¢ mnomomursio
criekTpodoroMeTpun» (IIpu HATUYUH 000PYIOBAHUS ).

MartpuuHnble cuHTE3bl. Pernukanus — OCHOBAa KJIETOYHOTO AeieHus. [IpuHuumb
perunkanuu. [Ipaktudeckas padota «PennukaruBHas mammHa (Mrpa-aeMOHCTPALINA)».
[TpaxTrueckas padota «I[1LP (Mongens amruindukanus Ha Oymare)y.

MyTtanuu. Yto BeI3bIBaeT n3meHenus B ctpoennu JHK. [IpuHnuner penapannu.

Tpanckpunius. [Ipaktudeckas padota «Cuia mpoMoTOpay.

I'enetnueckuit xoxa. Ilpaktudeckass pabora «PerieHue 3amady Ha T€HETUYECKUI
ko1 Tpancmsius. [Ipaktuueckas padota «DonauHT OEIKOB.

Opranuzaiusi reHoMa BUPYCOB [IpOTHMBOBHUPYCHBIE CpPEICTBA, MEXAHU3MBI HX
JICVCTBHSL.

Opranuzanus reHoma OakTepwuit AHTHOAKTepUATLHBIC npenaparhbl.
UccnenoBarenbckast pabota «PacnpocTpaneHrne aHTHOMOTHKOPE3UCTEHTHBIX OaKTEPHil»
Opranuzarus reHoMa 3ykapuoT I enoMHoe penakTupoBanue. [Ipaktuueckas padora
«PaboTa B coBpeMeHHBIX reHeThueckux 0azax gaHHbIX. [IpoBenenue In silico ananuza
MOCJIEA0BATEIBHOCTEN TEHOBY.

2. Moanekynapnuie ocnoewvt 2enemuxu (10 uacoe)

IIpenmer renetuxku. Kparkas HCTOpUS  pa3sBUTUS  IIPEACTABICHHS O
HACJIEICTBEHHOCTH.

OT reHa K IpU3HaKy: Kak packpacuTb Kota. Uto Takoe npusHak? [IyTe oT rena 1o
npu3Haka. Myranuu. Asmenu. ['eTepo3surorsl M TOMO3UIOTHL.  J[OMUHAaHTHBIE M
peueccuBHble amienu. PoneBas wurpa «Asenn». McciaenoBarenbCKUil  IIPOEKT
MyTtarenHnsie paKkTOpBbI.

I'eHbl cTposAT opranu3M. BxitoueHne W BBIKIIIOYEHHE OOJIBIIOrO HabOpa I'€HOB.
Kak kneTku moHMMaroT, Kakue reHbl JOJKHBI paboTars. PoneBas urpa «Cyap0a KIeTKn.
I'enpi-nepexmrouarenu. [IpakTuueckoe 3a1anue «AJITOPUTMBI IJI51 KIIETOK.

JIMCKpeTHOE HaCJIeJOBAaHWE MPU3HAKOB. 3aKOHBI MeEHAENs: OJAWH TeH - OJIUH
npu3Hak. CxeMa CKpellrMBaHus. 3aKOH €IUHO00pa3usi THOPHUI0B MEPBOTO MOKOJICHUS.
[IpakTnueckoe 3amanue «EanmHooOpasue mepBOro mokoJIEHUs». 3aKOH pacIICTIICHUS



IpU3HaKa BO BTOPOM IoKoJieHnH. [IpakTuueckoe 3ananue «Pacuienenue Bo BTOpoM
MOKOJICHUW». McciienoBaTebCKuil MPOeKT «3aKoHbl I'. MeHAes1 B SKCIIEPUMEHTEY .

3akoHbl MeHIeNsI: HECKOJIBKO TE€HOB - HECKOJIBKO TPU3HAKOB. JluruOpuaHoe
ckpemuBanue. HeszaBucumoe pacxoxuaenue xpomocoM. IIpaktudeckoe 3amanue
«Pemertka [lennera». CuenieHHOE HACIIEIOBAHUE.

B3anmoneiicTBue TEHOB. AJUIENBHOE M HeaulenbHOe. [IpakTuueckoe 3aHATHE
«BzanmoericTBYs reHOB (MOIETMPOBAHUE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KJIETKY )»

Omnpenenenue nona. [Tongossie xpomocombl. Camiiel U camku. BiiusiHue ¢pakTopos
OKpY’)Karmen cpeapl. XpOMOCOMHOE ompeneneHue nona. [lonoBele XpOMOCOMBI.
[Ipaktuueckoe 3amanme «HacnemoBanue, crermieHHoe ¢ mojom». [Ipobiema
JOTIOJIHUTENBHOU X-XpOMOCOMBI Y KEHIIMH. TPEXIBETHBIE KOLIKH.

3. Moanekynapnwie ocnoewl cenexyuu (14uacos)

I'enpl B nomyssanusx: BenuMkoe paBHoBecue. [lomyisius. YactoTel BcTpeyaeMocTu
MpU3HaKa u ajiens. YpaBHeHue Xapau-BaitnOepra. [Ipaktudeckoe 3amanne «4acToTsl
ajuiesied, TeHOTUNOB U  (eHoTunoB». McciaegoBaTeabCKUil TPOEKT «AHAIU3
T€HETUYECKON CTPYKTYpbI HOIYJISIUM (Ha OCHOBE 3aKOHa Xapau-Balinbepra)y.

[Tomynsiuuu MEHAIOTCA: YUCIEHHOCTh, MUTpanusi U BeIOOp cympyra. dakropsil,
KOTOpBIE BBIBOJAT MOMYJSIIUI0O M3 paBHOBecus Xapau-BaiinOGepra. YucineHHOCTH
nonymsiiuud.  PoneBass urpa  «Oddexkr ocHoBarens». PoneBas wurpa  «Oddext
OyTBIJIOUHOTO TopJbImKay. [peid renoB. Myramuu. HecnyuailiHoe ckpeliuBaHue.
N3omsamms.

[lonynammuu  MEHSFOTCSI:  €CTECTBEHHBIH  OTOOp. MexaHu3sMm  JICUCTBUS
€CTECTBEHHOTO oTOO0pa. JIBmxymuii otoop. PoneBas urpa «EcTecTBEHHBIN 0TOOPY.

MonudukanronHas W3MEHYUBOCT. Cratuctuueckue O0COOEHHOCTH
Mo U (DUKAIIMOHHONW U3MEHUMBOCTH. MccnenoBarenbekue paboTel «MoaudukaroHHas
M3MEHUYMBOCTh PACTEHUM B MPEJIEIax BAIIEro MECTA JKUTEIbCTBAY.

HacnegoBanne KOJIMYECTBEHHBIX NpPU3HAKOB. KoIMyecTBEHHbIE TMPU3HAKHU.
CpenoBasi U3MEHUMBOCTH Npu3Haka. Koaddumuent Hacineayemoctu npusHaka. OTBET Ha
ot6op. [lomck reHOB KOMWMYECTBEHHBIX MpU3HAKOB. OMHOHYKJICOTHUIIHBIE BapHAHTHI
renoB. JIHK-uumn. [ToTHOreHOMHBIN aHAJIM3 aCCOLMALIMUI.

«Owmbry Han renomoMm. I[loctrenomHuast spa. ObpatHas renetuka. «OMUKCHBICY
uccnenoBanus. [Iporeom, Metabosnom. [IpakTuueckoe 3aganue « ATPOHOMBDY.

JlomecTuKanus U LIEHTPbl F€HETUYECKOTO pa3HooOpaszus. [loucku pacteHuit c
«XOpOUIMMU» TMpPU3HAKAMU IS 4esnoBeka. LleHTpbl reHeThyeckoro paszHooOpasus.
Huxomnait MiBanosuu BaBwiio. Ceneknus. KoMOWHaMoHHass W THOpHUIHAS CEJICKIIUS.
I'erepo3uc. Ilpaktuueckoe 3amaHue «l OMOJOTMYECKHE PsAbl HACIEICTBEHHOU
U3MEHYUBOCTI.

CoxpaHUTh U U3YYUTH T€HBI, YTOOBI MEHATH Oyayiiee. Kak mpaBUIbHO XpaHUTh



redbl.  Koyuleknuu  TeHeTHYecKuX  pecypcoB  pacteHuil. [Ipaktukym — w/umum
UCCIIEIOBATELCKUN TPOEKT «MeToabl KyJbTHUBUPOBAHHUSA In Vitro Uil COXpaHCHHS
FEHETUYECKUX PECYPCOB PACTEHUH U JIJI1 YCKOPEHHOW CEJIEKIIMN.

['eneTnueckue 1EHTpHl B Hamled cTpaHe. ['ne 3aHUMArOTCA TEHETUKOW U
TEHOMMKOMW [T HYK]I CEJIbCKOTO XO3SIMCTBA.



IINIAHUPYEMBIE PE3YJIBTATbBI
OCBOEHUS KYPCA BHEYPOUHOM JEATEJIBHOCTHU

3aHATHA B paMKax MPOrpaMMbl HaIpaBlIeHbl Ha OOecleyeHHe AOCTUKECHUS
IIKOJBbHUKAMH  CHEAYIOUIMX  JUYHOCTHBIX, METAlPEIMETHBIX W  INPEAMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB.

JIn4HOCTHBIE pe3y/IbTaThl:

B cgepe epasicoanckoco eocnumanusi TOTOBHOCTb K  KOHCTPYKTHBHOM
COBMECTHOM EATEIBHOCTH IIPY BBIITOJIHEHUHU UCCIIEIOBAHNN U ITPOEKTOB, CTPEMIICHUE K
B3aMMOIIOHUMAHMIO U B3aHMOITOMOIIIH.

B cghepe nampuomuueckoeo 6ocnumanus; OTHOIIEHUE K OMOJIOTUU KAaK K BayKHOM
COCTAaBJIAIOLIEH KYJbTYpPbl, TOPJOCTh 34 BKJIAJ POCCUMCKUX M COBETCKMX YYEHBIX B
pa3BUTHE MUPOBOM OMOJIOTHUYECKON HAYKH.

B cghepe Oyxosno-npaecmeennoco 6ocnumanus: TOTOBHOCTb OLICHMBATb
NOBEJICHHE M TOCTYNKU C TO3HMIUU HPABCTBEHHBIX HOPM M HOPM DKOJOTHYECKON
KYJbTYpPbL, TIOHUMAHUE 3HAYMMOCTH HPABCTBEHHOI'O ACMEKTA JACATEILHOCTH YEJIOBEKA B
MEUITMHE ¥ OWOJIOTHH.

B cepe scmemuueckoco 6ocnumanus: TIOHHUMaHUWE pOJIM OHMOJOTHH B
(OpMHPOBAHUHU FICTETUUECKOUN KYJIBTYPbl JIMUHOCTH.

B cghepe usuueckoco socnumanus, opmuposanus Kyibmypwvl 300p06bs U
IMOYUOHANLHO2O 0O1A20NONY4Us: OTBETCTBEHHOE OTHOLIEHUE K CBOEMY 3J0POBBIO U
YCTaHOBKA Ha 3J0POBBIM 00pa3 *KU3HHU (370pOBOE MUTAHUE, COOTIOACHIUE TUTHEHUYECKUX
MPaBWJI U HOPM, COaJTaHCUPOBAHHBIN PEKUM 3aHATHI U OTAbIXA, peryJsipHas pu3nyeckas
aKTUBHOCTD); OCO3HAHME MOCIEACTBUNA U HENPUSTHE BPEIHBIX MPUBbIUEK (YIIOTpeOieHne
QJIKOTOJIsl, HAapKOTHKOB, KypeHHME) U UHBIX (opMm Bpeaa ains (PU3NYECKOrO U
MICUXUYECKOTO 3/I0pOBbs; COONIOICHNE MpaBUi OE30MACHOCTH, B TOM YHCIIE HABBIKU
0e30macHOro MoBe/IeHUsl B MPUPOIHOM cpefie; CPOPMUPOBAHHOCTH HaBbIKa peIEKCUH,
yIpaBieHUEe COOCTBEHHBIM 3MOLIMOHAIBHBIM COCTOSTHUEM.

B cghepe mpyooeoeo socnumanusi; akTUBHOE y4acTUE B PEIICHUU MPAKTUYECKHUX
3aja4 (B paMKax CEMbH, IIKOJbI, TOpoJa, Kpas) OMOJOTHYECKOM M 3KOJIOTHYECKON
HAIpPaBJIEHHOCTH, MHTEPEC K IMPAKTUYECKOMY M3YUEHHUIO MNPOQECCHil, CBA3aHHBIX C
OMOJIOTHEN.

B cghepe skonocuueckoco 6ocnumanus:  OpUEHTAUUsT Ha [PUMEHEHHE
OMOJIOTMYECKUX 3HAHUI TIPU PEILICHUH 33]1a4 B 00JIaCTH OKPY>KAIOIIEH Cpe/ibl; 0COZHAHUE
AKOJIOTMYECKUX MPOOJIEM U MyTEH UX PEIICHHS; TOTOBHOCTh K YYaCTHIO B MPAKTHYECKOU
NEATEIIBHOCTH dKOJIOTMYECKON HAIPABIEHHOCTH.

B cgepe nomumanus yemHocmu HayuyHo2o NO3HAHUA: OPUEHTALUsl Ha
COBPEMEHHYIO CHCTEMY HAy4YHBIX HPEICTAaBICHUA 00 OCHOBHBIX OMOJIOIMYECKUX
3aKOHOMEPHOCTSIX, B3aUMOCBS35AX YEJIOBEKAa C IPUPOJHOM M COLMAIBHOU CPENON;



NOHUMAaHUE POJU OMOJOTMYECKON HAyKW B (DOPMUPOBAHMHU HAYYHOTO MHUPOBO33PEHUS;
pa3BUTHE HAYYHOH JII0OO3HATENBHOCTH, MHTEpPEca K OMOJIOTMYECKOW HayKe, HaBBIKOB
HCCIIEI0BATEIILCKON JIESITETbHOCTH.

B cgpepe adanmayuu xk usmeHANOWUMC YCLOBUAM COYUANbHOU U NPUPOOHOU
cpeodvl: aJieKBaTHas OIEHKAa M3MEHSAIOIIMXCA YCIOBUM; TPUHATHE PpEIICHUs
(MHAMBUAYabHOE, B TpyMNE) B HM3MEHSAIONIMXCS YCIOBUSX Ha OCHOBaHUM aHaln3a
OouoJsiorndeckor nHGOpMallUK; TIJIAHUPOBAHUE  JCHCTBUN B HOBOM  CHUTYyalluH
Ha OCHOBAHWH 3HAHUN OMOJIOTUYECKUX 3aKOHOMEPHOCTEH.

MeTtanpeaMeTHbie pe3yJbTaThl:

B cghepe osnaoenus ynusepcanbrvimu yueOHbIMU NO3HABAMENbHHIMU OCUCTNEUIMU:
ba3oBbie JOornyecKue e CTBUS:
® BBISBIATh M XapaKTEPU30BaTh CYIIECTBCHHBIC TMPU3HAKKA OHOJIOTHYECCKUX
00BEKTOB (SIBJICHUN);

® YCTaHaBIMBATh CYIIECTBEHHBI MpHU3HAK KJIacCUPHUKAUN OUOJIOTHYECKUX
00BEKTOB (SIBJICHHH, MPOILIECCOB), OCHOBAaHHS JIsi OOOOIICHUS WU CpaBHEHUS,
KpUTEPUU ITPOBOAMMOIO aHAIIN3A;

® ¢ y4€TOM NPEIJIOKEHHON OMOJIOrMYECKOM 3aJjauM BBISIBISATH 3aKOHOMEPHOCTU U
IPOTUBOPEYHsI B paccMaTpuBaeMbIX (akTax W HAONIOJACHMX;, MpeJarath
KPUTEPHUH J1JIs1 BBISIBJIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHNIL;

® BBIABIATh JeUIUTHI HHPOPMALMM, MAHHBIX, HEOOXOAUMBIX I PEIICHUS
IMOCTaBJICHHOM 3aJ1a4H;

® BBIABIATh NPUUYNHHO-CICACTBEHHBIC CBSI3M TP M3YYCHUH OUOJIOTHYECKUX
SBJICHMM W MPOLECCOB; JeJaTh BBIBOJBI C HUCIOJIb30BAHUEM JEIYKTUBHBIX H
WHYKTUBHBIX YMO3aKIIFOUCHUM, YMO3aKIIOUCHUN TI0 aHaJIoTuu, (OpMyIUPOBAThH
THITIOTE3bI O B3aUMOCBSI3SIX;

® CaMOCTOSITENIbHO BbIOMpaTh CHOCO0 perieHus y4eOHOHl OMOJOrMuecKor 3aaadu
(cpaBHUBaTh HECKOJILKO BapHaHTOB PEIICHUS, BEIOMPATh HAMOOJIee TTOAXO SN
C Y4ETOM CaMOCTOSITETTLHO BBIJCIIEHHBIX KPUTEPHUER).

basoBble uccneaoBaTenbcKue IeHCTBUS:
® HCIOJb30BaTh BOIPOCHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT MO3HAHUS;

e (GopMyIHpOBaTh BOMPOCHL, (UKCHPYIOIIHUE pPAa3pbIB MEXIy pPEAITbHBIM U
KeJNaTeabHbIM  COCTOSSHUEM  CHTyallMd, OOBEKTa, U  CaMOCTOSTEIbHO
YCTaHABIIMBATh UCKOMOE U IaHHOE,

e (dopmupoBaTh THMOTE3y 00  HCTUHHOCTH  COOCTBEHHBIX  CYXICHHIA,
apTyMEHTHPOBATH CBOIO TIO3UIINIO, MHCHHE;

® TIPOBOJMTH MO CAMOCTOSTEIHHO COCTABIICHHOMY TJIaHY HaOIIOICHNE, HECIOKHBIH
OMOJOTMYECKUI SKCIIEPUMEHT, HEOOJIBLIOE HCCIEIOBAaHUE IO YCTAaHOBIICHUIO
0CcOOEHHOCTEeN Onosornueckoro oobekTa (mporecca) u3y4eHus,

® TIPUYUHHO-CJIEICTBEHHBIX CBS3€M M 3aBUCHUMOCTEH OMOJIOTMYECKUX OOBEKTOB
MEXK]Ty COOOM;



OIICHMBATh Ha NMPUMEHUMOCTh M JIOCTOBEPHOCTH MH(OpPMAIINIO, MOTYYECHHYIO B
X0/J1¢ HAOJIFOICHHS U DKCTICPUMEHTA,

CaMOCTOSATEIIbHO (OPMYJIUPOBAaTh OOOOIIECHUS W BBIBOABI IO pe3yJibTaTaM
MPOBEAEHHOTO HAOJIOJCHUS, DKCIIEPUMEHTA, BJIAJIETh WHCTPYMEHTAMH OICHKH
JIOCTOBEPHOCTH TOJTYYEHHBIX BBIBOJOB U O00OIICHUI;

IIPOTHO3UPOBATh BO3MOKHOE TalIbHEHIIIee pa3BUTHE OMOJIOTHICCKUX IPOIICCCOB U
WX TIOCIICJICTBUS B aHAJOTHYHBIX MJIM CXOJHBIX CHTYAIlUsAX, a TAK)KE BBIJBHTATh
IPEATOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBHSIX U KOHTEKCTaX.

Pabora ¢ nadbopmaimei:

NPUMEHATH Pa3InYHbIE METO/IbI, HHCTPYMEHTHI M 3alIPOCHI TIPH TIOUCKE U 0TOOpE
Ouonornueckod WH(POPMAIMM WJIM JaHHBIX W3 MCTOYHUKOB C Yy4ETOM
MpeI0KEHHOM y4eOHOM OMOIOTUYECKOM 3a1auu;

BBIOMpPATh, AaHAIM3UPOBATh, CHUCTEMAaTU3UPOBATH W  HHTEPIPETUPOBATH
OMOJIOTHYECKYIO MH(OPMALIUIO PA3IUYHBIX BUIOB M (JOPM MPEICTABICHUS;
HaXOJIUTh CXOJHBIC APTYMEHTHI (ITOATBEPIKIAIONINE WU OTIPOBEPTaIONIUe OAHY H
Ty K€ UJIEI0, BEPCHUIO) B PA3TUYHBIX HH(POPMAIIMOHHBIX NCTOYHHUKAX;
CaMOCTOSITENILHO BEIOMPATh ONTUMAIIbHYI0 POpMy TIpecTaBICHUS HHPOPMAITUHU U
WJUTFOCTPUPOBATH PEIIaeMbIe 3a]]a4l HECJIOKHBIMU CXeMaMH, AHarpaMMaMu, MHOM
rpadyKoi U KX KOMOMHAIIUSMU;

OIICHMBAaTh HAAE&KHOCTh OHOJOTHYECKOW HMH(POpPMAIMK 1O  KPUTEPHSIM,
NPEJIOKEHHBIM YUYUTENIEM WA CHOPMYITUPOBAHHBIM CAMOCTOSITEIIHLHO;
3allOMUHATh U CUCTEMAaTU3UPOBATh OMOJIOTHYECKY IO MH(DOPMAIIHIO.

B cgepe osnadenus ynusepcanohvivu yueOHbIMU KOMMYHUKAMUBHBIMU OelCmEUIMU
Oobmienue:

BOCIPUHUMATH U (OPMYJIUPOBATH CYKJIEHUS, BEIPaXKaTh SMOIMHU B MIpoLIecce
BBITIOJIHEHUSI TPAKTUYECKUX U TaO0paTOPHBIX padoT;

BBIpaXKaTh ce0s1 (CBOIO TOUKY 3PEHHS) B YCTHBIX U MUCbMEHHBIX TEKCTaX;
pacrmo3HaBaThb HeBepOalbHbIE CpencTBa OOUICHHs, MOHMMATh 3HAYCHUE
COLMAIBHBIX 3HAKOB, 3HAaTh M pPAclo3HaBaTh MPEINOCBUIKM KOH(PIUKTHBIX
CUTYyalUi U cMATYaTh KOH(MIMKTHI, BECTU MIEPErOBOPHI;

NOHUMAaTh HAMEPEHUs [PYTHX, HPOSBIATH YBAKUTEIbHOE OTHOLICHHE K
co0eceIHUKY U B KOpPEKTHOU (hopme GopMyIHpOBaTH CBOM BO3PAKEHUS;

B XO0/I€ JIaJiora U/Uiy JUCKYCCUU 33/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CyKaaeMoil
OMOJIOTUYECKON TEeMbl M BBICKA3bIBaTh WJEH, HAIleJICHHbIE Ha pelIeHue
OMOJIOrMUYECKOH 3a7a4u U MOAJIep:KaHne OJ1aroKenaTeIbHOCTH OOIIEeHUS;
COIIOCTABJISITh CBOU CYXKIEHHUS C CYKICHUAMHU JPYIMX YYaCTHMKOB JIHAJOra,
0OHapyXUBATh PA3IUIUS U CXOACTBO MO3UIIHIA;

nyOJIMYHO MPENCTaBIATh PE3YyJbTaThl BBINOJIHEHHOTO OMOJOTHYECKOTO OIIbITa
(PKCIIepUMEeHTa, UCCIIeI0BaHus, IPOCKTA);



® CaMOCTOSITENILHO BHIOMPATH (OpMAT BBICTYIUICHHS C YIETOM 3a7a4 MPE3CHTALUN U
OCOOEHHOCTEH ayIUTOpUM W B COOTBETCTBHM C HUM COCTaBJISTh YCTHBIC WU
MUCHhMEHHBIC TEKCTHI C UCTIOIh30BAHUEM HILUTIOCTPATUBHBIX MaTepHUATIOB.

CoBMecTHas IeATEIbHOCTD (COTPYAHUYECTBO):

® TIOHMMAaTh W WCIIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBHIYaIbHON
paboThl TP pEIIEHUH KOHKPETHOW OMOJIOTHMYECKOW MpoOJieMbl, 000CHOBHIBATH
HEO0OXOUMOCTh MMPUMEHEHHSI TPYIIITOBBIX ()OPM B3aUMOJICHCTBUS TIPHU PEIICHUN
MIOCTaBJICHHOM y4eOHOM 3a1auu;

® I[IPUHHUMATH LEJIb COBMECTHOM AEATEIBHOCTH, KOJJIEKTUBHO CTPOUTH IEUCTBUS 110
e€ JOCTIKEHHUIO: paclpelesTh POJu, AOTrOBapUBaThCA, 00CYyX IaTh MpOLECC U
pe3yabTaT COBMECTHON pabOTHI;

e yMeTh 0000IIaTh MHEHHS HECKOJBbKUX JIIOJIEH, MPOSIBISITH TOTOBHOCTD
PYKOBOAUTD, BBIIIOJIHATH IOPYYEHHUS, TOAUUHATHCS,

® I[JITAHUPOBATh OPTAaHU3AIUI0O COBMECTHOW pPabOThI, OMpPENENsATh CBOIO POJib (C
y4ETOM TPEANOUYTCHUN M BO3MOXKHOCTEM BCEX YYAaCTHUKOB B3aUMOCHCTBHS),
pacupenenaTh 3aa4d MEXAYy WIEHaMU KOMAaHJbl, Y4acTBOBATb B I'PYIIIOBBIX
dopmax paboTsl (00CykAeHHS, 0OMEH MHEHHUSIMH, MO3TOBBIE IUTYPMBI U UHBIE);

® BBINIOJHATH CBOIO YaCTh PAOOTHI, JOCTUTATh KAUECTBEHHOT'O PE3YyJIbTaTa M0 CBOEMY
HaIPABJICHHUIO U KOOPJIAUHUPOBATH CBOU JCUCTBHUS C IPYTUMU YWICHAMHA KOMAH/IbI,

® OIICHMBATh Ka4yeCTBO CBOEr0 BKJIaga B OOMUNA MPOAYKT TIO KPUTEPHSM,
CaMOCTOSITENIbBHO  COPMYJIMPOBAHHBIM  YYaCTHUKAMH  B3aUMOJICHCTBUS;
CpPaBHUBATh PE3YJIBTATHI C UCXOAHOM 3a/1a4€H M BKJIAJl KAXI0T0 YJIECHA KOMaH bl B
JTOCTIDKEHHUE PEe3yJIbTaTOB, pa3leisaTh c(epy OTBETCTBEHHOCTH W TIPOSBIISTH
TOTOBHOCTH K MPENOCTABICHUIO OTYETA MIEPE]T TPYIIIOM;

® OBJAJCTh CHCTEMOW YHHUBEPCAJIBbHBIX KOMMYHUKATHBHBIX JEHUCTBUH, KOTOpasd
obecnieunBaeT CHOPMUPOBAHHOCTH COLMAIIBHBIX HABBIKOB U AMOIMOHAJIBLHOTO
VMHTEJUIEKTA [IKOJIbHUKOB.

B ceepe oenadenus ynueepcanvHviMu YUeOHbIMU pe2YIAMUBHLIMU OEUCBUIMU:
CaMoopraHu3anmsi:

® BLIABJIIATH HpO6JICMI>I A1 peIICHUA B JKU3HCHHBIX H y‘I€6HI>IX CUuTyaluu:iax,
HCIIOJIB3Y OMOJIOTHYECKHUE 3HaHUA,

® OPHCHTHPOBATHCS B PA3IMYHBIX TTOIXOIAX MPUHATHS PEIICHUH (MHANBUIYAJTLHOE,
NPUHATHE PEUICHUS B TPYIIIE, MPUHATHE PEIICHUN TPYTIION );

® CaMOCTOSITEIPHO COCTAaBJISITH AJNTOPUTM pEIICHHs 3a7a4yd (WA €ro 4YacTh),
BBIOMpaTh CIOCOO pelieHus y4eOHOW OHOJOTrMYecKor 3agadu ¢ y4E€ToM
UMEIONINXCS PECYpPCOB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
npeyiaracMbie BAPUAHTHI PEIIECHUH;

® COCTaBIATh IUIAaH JACWCTBHN (TUIAaH peanu3allid HaMEUYEeHHOTO alTroOpHTMa
perieHus), KOPPEKTUPOBATh TMPEIJIOKCHHBIN QJITOPUTM C YYETOM TIOTyYCHHS
HOBBIX OMOJIOTMYECKUX 3HAHUH 00 M3ydaeMOM OHOJIOTHYECKOM 0OBEKTE;

e JenaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.



CaMOKOHTPOJIb (pediekcust):

BJIQ/IETh CIOCOOAMM CAMOKOHTPOJISI, CAMOMOTHUBALIMU U peIICKCUY;

JaBaTh aJCKBATHYIO OLEHKY CUTYallUU U IIPEeJIaraTh IUIaH €€ N3MECHECHUS;
YUHUTBIBATh KOHTEKCT U NPEABUIETH TPYIHOCTH, KOTOPBIE MOTYT BOZHUKHYTh IIPH
pelieHnn y4eOHON OMOJIOTMYECKOM 3ajayd, aJalnTHpPOBaTh pELICHHE K
MEHSOLIUMCS 00CTOSATENBCTBAM;

OOBSACHATh NPUYHMHBI JOCTHXKEHHS (HEAOCTUIKEHUS) PE3yIbTaTOB AECATEIbHOCTH,
JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY, YMEThb HAaxOJUTh IIO3UTUBHOE B
IPOU30LIEIIEN CUTyall1u;

BHOCUTh KOPPEKTHBBl B JEITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHHUBILIUXCS CUTYallMi, YCTAHOBJIEHHBIX OIIUOOK, BOZHUKIIUX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIHU U YCIOBUIM.

3MOHHOHEUIBHBII>1 HWHTCJIJIICKT.

pa3inyaTth, HA3bIBaTh M YMPABIATH COOCTBEHHBIMH HSMOLUAMU MU SMOIMSIMHU
OPYTHX;

BBISIBJISITh U @aHAJIM3UPOBATh IPUUUHBI SMOLINK;

CTaBUTh ce€0s1 HA MECTO JIPYTOro 4ejaoBeKa, IOHUMAaTh MOTHUBBI U HAMEPEHUS
Ipyroro;

pPEryJIUpoBaTh CIOCOO BBIPAKEHUS IMOLIUH.

[IpunsiTue ceds u Ipyrux;

OCO3HaHHO OTHOCHUTBCSI K IPYTOMY YEJIOBEKY, €T0 MHEHHUIO;

pU3HaBaTh CBOE MPaBO Ha OMIMOKY M TaKOeE K€ MPaBo APYyToro;

OTKPBITOCTh C€0€ U APYTHM;

OCO3HaBaTh HEBO3MOXXHOCTb KOHTPOJIMPOBATh BCE BOKPYT;

OBJIAJIETh CUCTEMOM YHHBEPCAIBHBIX YUEOHBIX PETYJIATUBHBIX ACHCTBUM, KOTOpas
oOecnieunBaeT (HOPMUPOBAHHE CMBICIOBBIX YCTAaHOBOK JMYHOCTH (BHYTpPEHHSA
MO3UIUS JTMYHOCTH), U KU3HEHHBIX HABBIKOB JMYHOCTH (yHpaBiieHUs coOoil,
CaMOJUCLUIUINHBI, yCTOMYMBOTO MTOBEACHHUS).

IIpenmeTHbIe pe3yJabTAaThl OCBOSHUS TPOTPAMMBI
B no3naBaTenpHOM (MHTEIUICKTYabHOM) cdepe:

— TpUOOpETEeHHUE OMbITa UCMIOIH30BAHUS METOJIOB OMOJOTHYECKON HAyKH C LEIbIO

HU3YyUCHUA OMOJIOTHYECKUX O6T)€KTOB, SIBICHUM U IMpOLICCCOB: H3.6J'IIOI[€HI/I€, OIMNCaHuc,

IMPOBCACHUC HCCJIIOKHBIX OMOJIOTUYECKUX OIBITOB U 9KCIICPUMCHTOB, B TOM YHCJIC C

UCTIOJIb30BaHHEM aHAJIOTOBBIX U ITU(PPOBBIX OMOIOTUYECKUX TPUOOPOB U HHCTPYMEHTOB;

(i)OpMI/IpOBaHI/Ie YMCHUA MHTCTPUPOBATH OMOJIOrMYEeCKHE 3HAHUSA CO 3HAHUSIMU U3

JIPYTUX Y4eOHBIX MpeaMeToB ((U3HKH, XUMHUH, Teorpaduu, HICTOPUH, OOIIIECTBO3HAHUS
UT. 1.);



— (opmupoBaHue yMeHuUil pemarh yueOHble 3aa4d OMOJIOTUYECKOr0 COACPKAHUS,
BBISIBJSITh ~ NPUYMHHO-CIIE/ICTBEHHBIE  CBSI3U,  MPOBOJAUTH  KAaYECTBEHHBIE U
KOJIMYECTBEHHBIEC PACUEThI, JIeNIaTh BHIBOIBI HA OCHOBAHUU MOJIyYEHHBIX PE3yJIbTATOB;

— (dopMupoBaHHEe YMEHHUS TUJIAHUPOBATh YYEOHOE HCCIIEIOBAHHE WM MPOEKTHYIO
paboTy ¢ y4eToM MOCTaBICHHOM 11esiu: GOopMyIHpPOBaTh MPOOIEMY, TUIIOTE3Y U CTABUTh
3aJaud WCCJIEIOBaHMsI, BbIOMpATh aJeKBATHO IOCTABJICHHOM LEIHM METOHbI, IeNaTh
BBIBO/IbI 10 PE3yJIbTaTaM MCCIICOBAHUS WIH MMPOCKTHON EATEIHHOCTH;

— (dopmupoBaHWe  HWHTEpeca K  YIUIYOJICHHIO  OMOJIOTMUECKMX  3HAHUU
(mpeanpoduibHas MOATOTOBKA U MpodeccnoHalbHas OpUEHTAIHs) U BEIOOPY OMOJIOTHI
KaK TpOo(HIILHOTO MTpeAMETa Ha CTYTICHU CPEAHETO TOJTHOTO 00pa3oBaHMs IJis Oy Ty IIeH
poeCCHOHATLHON NIeITETbHOCTH, B 00JIaCTU OWOJIOTUM, MEAHIIMHBI, 3KOJIOTHH,
MICUXOJIOTUH, BETEPUHAPHH, CETbCKOTO X0351CTBA;

— BJAJCHHE HaBbIKaMH pabOThl ¢ UWH(pOpMaLUEH €CTeCTBEHHO-HAyYHOTO
coJiepKaHusl, MPEACTaBICHHOW B pa3HOW (opMe (B BHUJIE TEKCTa, TAOJIUYHBIX JTAHHBIX,
cxeMm, rpadukoB, aMarpaMmM, MojeNed, H300paKeHUii), KPUTHUYECKOTO aHajIu3a
uH(GOpPMAaIIMU U OLIEHKHU €€ IOCTOBEPHOCTH;

— yYMEHHME MHTETPUPOBATh OMOJOTHYECKHE 3HAHUS CO 3HAHHUSMH APYTUX YUEOHBIX
IPEIMETOB; UHTEPEC K yriayOJIeHHI0 OMOJIOrMYECKUX 3HAHUN M BBIOOPY OHMOJIOrMH Kak
nporIIBHOTO TpeIMeTa Ha yPOBHE CpemHero oodmero oOpa3oBaHWs il OyIyIlIeH
npoecCHOHANIbHON  AESTENBbHOCTH B OOJACTH OMOJIOTUM, MEIULUHBI, 3KOJOTHH,
BETEPUHAPHUH, CEIIbCKOTO XO3SIMCTBA, MHUIIEBOM MPOMBIIIJIEHHOCTH, TCUXOJIOTHH,
HCKYCCTBa, CIIOPTA - UMETh YETKHE MPEACTABICHHUS] O MAaTEPUATMCTUUECKOW CYITHOCTH
T€HOMOB HUBBIX OPTaHU3MOB U PETYJIISINIO UX PaOOTHI;

— 3HaHUE OCHOBHBIX (DAKTOPOB OKpY’KarOUIeH Cpenbl, BIUSIOMIUX HA Pa3BUTHE U
CYILIECTBOBAHHE KUBBIX OPIraHU3MOB, aJanTalui K (PakToOpaM OKpYKaroIIel Cpeibl;

— 3HaHWE OCHOBHBIX MOIXOJ0B OMOTEXHOJOTHHU, UCIIOJIb30BAHUS €€ TOCTHUKEHUHN B
COBPEMEHHOW XKHU3HU YeJI0BEKa, 0COOCHHOCTH HCIIOJIb30BAHUS KUBBIX OPTaHU3MOB JIJIs
IPOU3BOJICTBEHHBIX HYK]] YEJIOBEKA,

— 3HaHUE OCHOBHBIX MOJX0/I0B CEICKIMU U OMOTEXHOJIOTHH KYJIbTYPHBIX PACTCHUIH,
XapaKTepU30BaTh TEHETUYECKH  MOAU(PUIIMPOBAHHBIE  PACTEHMs, OIEPUPOBATH
NOHATUSIMU, TUOpPUAM3ALMS, OTHAJEHHAs THOpUIM3alMsl, HWCKYCCTBEHHBIH OTOOD,
reTepo3uc, Tpanchopmallusi, MyTareHe3, TeHETHUECKOE PEAAKTUPOBAHUE;

— DOHMMAHHE  MOJIEKYJSIPHBIX ~ MEXaHM3MOB  pealu3alidy  HacleACTBEHHOMN
nH(pOpMaIUK U YMEHHE CBOOOIHO OTIEPUPOBATH OCHOBHBIMU MOHSATUSMHU MOJIEKYJIAPHON
OMOJIOTMH U €€ COBPEMEHHBIX HAIIPABJIEHUN — F€HOMUKH, METAr€HOMUKH, IPOTEOMUKH;

— 3HaHWE OCHOBHBIX 3a00JIEBAHUN YEJIOBEKA, MEXaHU3MOB MX Pa3BUTHUS, CIIOCOOAX
UX JUArHOCTUKH U JICUECHUS;



— (opmupoBaHuEe yMEHUS WCIIONIH30BATH MOHATUWHBIN anmapaT ¥ CUMBOJIMYECKUIN
A3bIK TE€HETHKH, T'PAMOTHOE NPHMEHEHHWE HAYYHBIX TEPMHUHOB, IOHATHI, TEOPHUH,
3aKOHOB JUIsl OOBSICHEHUS HAONI0JIaeMbIX OMOJIOTMYECKHX OOBEKTOB, SBICHUU U
IPOLIECCOB, TO3BOJISIONIUX 3AI0KUTh GYHAAMEHT HAYYHOTO MUPOBO33PEHHUS.

B nennocTHO-OpueHTaIMoHHOM cdepe:

— 3HAHWE, YTO INPUMEHEHHE COBPEMEHHBIX TEXHOJOTMH MOJEKYJSIPHONH OHOJOTHH
NO3BOJIAET YCHEIIHO pellaTh TakKue 3J1000AHEBHbIE MpOOJEMBI, KaK OXpaHa

Oprxcanmeﬁ Cpcabl, COXpaHCHUC 300POBbA YCJIOBCKA, KOHTPOJIb U BOCCTAHOBJICHUC
OKOCHUCTECM.



TEMATHYECKOE IINTAHUPOBAHUE

Moayab «Kak :KHBOTHBIE U PACTEHHUS NPHUCIIOCAOJINBAKOTCH» (IBOJTIOLMOHHAS
KoJiorus) 5-6 kiaaccel (34 yaca)

MOP(OTOTUYECKHUX U
(U3MOTOTUYECKUX aJanTalui.
[ToueMy opranusmel He
CTaAHOBSITCSl OECKOHEUHO
OOJNBIITMMU, MAIICHHPKUMU,
BCESITHBIM.

TeMbl OcHOBHOE coJepkaHue JlesiTeJIbHOCTD
IIKOJbHUKOB

1. MBI uccaenyem CBolicTBa U CTPOEHUE KUBBIX Hccnenosarensckne

JKMBbIe 00bEKThI OpPraHU3MOB (CTpOEHHE KIETKH). | paboTsl «Bce nu (cuHUIIbI,

(6 9) Bun, oco0b — opranmnsm kak Oenku, Oepe3bl ©W T.J.)
eauHas cuctemMa. Ajantamnuu OJINHAKOBbIE?
(mpucnocobnenus). [lonstue DOTOKBECTY.
roMeocTasa )KuBoro opranusma. | [Ipakruueckas padota
CnocoObl ero nojaiep KkaHusl. «CocraBinsgeM KHUTY
Orpanuuenus PEKOP/IOB  pAacTeHHH U

JKMBOTHBIX HAIIICT'O Kpasi».

2. Bausinue
OKPYXKAKOLIEH
cpelbl HA JKUBbIE
opranusmsl (12 4)

DaKTOPBI OKPYKAKOIIEU CPEIbI
(abmoTHueckue, OMOTHYECKHE,
aHTpororerssie). [Ipumepsl
abuoTHueckux (paKTopoB,
OKa3bIBAIOIINX OCHOBHOE
BJIMSIHAE HA KU3HEIEATEIbHOCTb
KUBBIX OPTaHNU3MOB:
TEMIIepaTypa, CBET, BIAXKHOCTb.
OCHOBHBIE 3aKOHOMEPHOCTH
MIPUCIIOCOOJICHUS AKUBBIX
OpraHu3MOB K aOMOTHYECKUM
(daxTopam. [Ipucnocobnenust k
OCHOBHBIM a0MOTHYECKUM
(dakTopam: Temieparypa,
BJIQYKHOCTb U CBET.

[IpakTueckoe 3aHsTHE
«Bet u Terio» (Kyouku
JbJa B3BECUTH, MOJIOKUTH
B yamuku llerpu Ha
pa3HOILIBETHYIO OyMmary,
yepe3 30 MUHYT B3BECHUTH
3aHOBO — KTO OBICTpEe
pacrasii).

IIpakTueckoe 3aHsTHe
«Yto pactBOpsieTcs B
BOJIE» (IKCIIEPUMEHT
«Kunkuii 1om»).
[IpakTHueckoe 3aHaTHe
«Inddysus BemecTs B
BOJIE (PACTBOPHI)»,
«/lBH>KEHUE PacTBOPOB 110
LBETKY».

[IpakTrueckoe 3aHsTHE
«Jlen m1aBaeT B Boje
(alicOepru, 3amep3aHue
BOJIOEMOB)».
[IpakTueckoe 3aHsTHE
«Jlen pu 3amep3aHnn




pacuupsieTcs»
(pa3pylieHue KamHs
(mouBoOOpaszoBanme),
3aMep3aHUE KIIETOK).
[IpakTnueckoe 3aHsiTHE
«ly6a» (kyOuku Japaa
3aBEPHYTb B Pa3HbIN
Marepuall, B3BECHUTh).
[IpakTueckoe 3aHsTHE
«ITurmeHTB) (MOXKHO
pa3ieNuTh Ha BaTMaHe
KpacUTeIH U3
(baomacTepoBy.
[IpakTrueckoe 3aHsTHE
«Kaxk )XMBOTHBIE ILUIABAIOT
B BOJIe» (DKCIEPUMEHT C
MUTIETKOM).
Uccnenosarenbckue
paboThl «BiusiHue cBeta
(Tema, BIaXXHOCTH,
cOCTaBa MOYBbI) Ha
pacTeHUs B €CTECTBEHHBIX
WJTM UICKYCCTBEHHBIX
YCIOBHSIX» (Ha TOCTYITHOM
Marepuare).

3. BzaumopaeiictBust
KMBbIX OPraHU3MOB

(44)

buotnueckue pakTopsl.
3aKOHOMEPHOCTH Pa3BUTUS
MEXBUIOBBIX
B3aMMOOTHOLICHUHU.
KonBouonus (XMIHUK-KEPTBA;
Hapa3uT-X03511MH) DBOIIOLUS
CTpareruii J0ObIBaHUS MULIH.
CounansHOCTh. Bujb-
BcesieH1pl. [lepedens pactenui-
BpEIUTEIIEH.

HccnenoBarenbckas
pabota «Habmronenus 3a
B3aMMOOTHOIICHUSIMHA
YKUBOTHBIX TIPU
JOOBIBAaHUU MTUIIHA
(KOpMYIITKH JIJIST TITHIL, JIJIS
TOPOJICKUX WMJTU CETbCKUX
’KUBOTHBIX). BeO-
KaMephIy.
HccaenoBaTenbckas
pabora
«Pacrpoctpanenue
BUJIOB-CUHAHTPOIIOB B
HaIeil MECTHOCTI




4. Yen0BeK B KU3HU
pacTeHu u
KUBOTHBIX? (6 1)

AHTpPOIOTeHHBIE (DAKTOPBHI.
[IpaBaa nu, 4TO NEPBOOBITHBIE
JIIOJIY KWJIM B TADMOHUH C
npupogoi. OJoMalIHUBaHUE U
MIPUPYUYEHUE )KUBOTHBIX U
pacTteHuid. 3auem cracaTh
BBIMUPAIOIIME BUABI, KAK 9TO
nenath. KyneTypHble pacTeHus u
ux aukue npeaku. [louemy
BA)KHO X COXPAHATb.
Pa3HooOpa3ue KynbTypHBIX
pacTeHU U UX 3HAYCHUE B
KW3HU 4desioBeka. KpacHast kHura
Bateil reppuropun. Oco6o
OXpaHseMbIE TEPPUTOPUH,
3anoBeIHUKU Poccuu u Mupa.

[IpakTuueckas padorta
«PazHooOpasue
KyJIbTYPHBIX paCTeHUI B
BaIllEM PETUOHEY.
Uccnenosarenbckas
pabota «Bnusinue
aHTPOMOTeHHBIX (PAKTOPOB
HAa pa3BUTHE PACTCHUU B
ropojie/HaceICHHOM
MTyHKTE».
DKCKypCHs/TIpaKTUYECKast
pabota «OOIIT B Bamem
PErHOHE — YHUKAIbHBIC
O0OBEKTBI TPUPOABDY.

5. DkojJornyecKkue
HUIIH (6 4)

buocdepa — ogna u3
BaKHEHUIINX 000JI04€K 3eMIIH.
YTto Takoe «3KOJIOTUYECKHE
HUIIW» U KaK OHU
dhopmupytrorcs? @opmMupoBaHue
3HaHUU 110 OMOpa3HOOOPaA3UIO
KU3HEHHBIX (OpM,
MOBEJICHYCCKUX
MPUCTIOCOOJICHH,

Mo U (DHKAITMOHHAS
M3MEHYHMBOCTH (Ha 6a30BOM
ypoBHe). PacTurenbHbie
COOOIIIECTBA U UX TUIIBI.
PasButue u cMeHbI
PACTUTENBHBIX COOOIIECTB.

UccnenoBatenbckue
paboThl «IKOJIOTHUECKUE
HUIIW BOKPYT TEOS —
onucaHue pakTopoB
OKPYKaroLIEH CPEIBI».
UccnenoBatenbckue
paboThI
«DEHOJIOTNYECKUE
HAOJIIOIEHUSD).

Moayabs «OcHOBBI pac

TeHHeBOACTBa» 7-8 Kiacchl (34 yacoB)

TeMbl

OcHOBHOE coJepkaHue

JlesiTeIbHOCTD
IIKOJIbHUKOB

Tema 1. BBenenue B
PacTeHreBOACTBO

(1)

Yro-Takoe pacTeHUEBOCTBO:
OCHOBHBIE (DaKTOPHI
BBIPALIMBAHUS PACTCHUMN.
Hcropus pa3sutus
arpOXMMHUYECKUX 3HAHUUN
(pa6oter M.B. Jlomonocoga, tO.
JIuGuxa, byccenro, B.B.
HokyuaeBa, K.A. Tumupssena,
I1.A. Kocteiuena, /I.H.

[IpakTiueckas pabora
«bouka JInouxay.




[IpssHUIIHUKOBA U JIp.).

Tema 2.
ArpoTexHu4ecKUui
IKCHepuMenT (3 4)

[IpaBuia mocTaHOBKHU
arpo3KCIIEPUMEHTOB.
[TocTaHOBKA PKCIIEPUMEHTOB C
pacteHusiMUA. Bb10Op TeMBbl,
COCTABJICHHE TMIIOTE3BI, LIEIU U
3a/1a4 KCIEPUMEHTA I10
BBIPAIIMBAHUIO PACTEHUH B
KOHTPOJIMPYEMOMU Ccpelie.
KonTtpomnu, nosropHocty,
IIPOBE/ICHHUE IKCIIEPUMEHTA.
[InanupoBaHue KCIIEPUMEHTA.
OueHka pe3yabTaToB
JKCIIEPUMEHTA.

OcBoeHue TEXHOIOTUU
KpPYTJIOTOAUYHOIO BBIPAIIMBAHUS
CaJIaTOB U MUKPO3€EJICHU B
KOHTPOJIUPYEMBIX
HCKYCCTBEHHBIX YCJIOBUSIX.

Hccnenoarenbckas
pabota «DaKTOpHI,
BIIUSIOLIUE HA
IpopacTaHue ceMsH (pocT
IIPOPOCTKOB)».
[TpakTiaeckas pabota
«CO0p yCTaHOBKH IS
BBHIPAIIMBAHUS PACTCHUH B
KOHTPOJUPYEMBIX
YCIIOBUSX.

Tema 3. Poanb
XHMHYECKHUX
3JIEMEHTOB B

NMUTAHUU PACTCHUI
(10 1)

Bopna. PactBop. BeITsikka.
AHHOHBI, KATUOHBI,
ANEKTPONPOBOAHOCTH U pH
pactBopa. Poibs xumuyeckux
AJIEMEHTOB B IUTAHUU PACTECHHI.
[Tonydenune nuTaTeabHbIX
BEILIECTB PACTECHUSMH.

VY noOpenusi: opraHu4ecKue,
MUHEpPAJIbHbIE,
MUKpOOHOIIOTUYecKue. TUIBI
IIATaHUS pacTeHu. Bo3aymHoe
Y MUHEPAJIbHOE (KOPHEBOE)
MUTAaHUE pacTeHuu. TpaHcnopT
MUATATEJIbHBIX BEIECTB
PACTEHUM: BOCXOIAIINN U
HUCXOOIIUN TOK. BaxkHeime
KauiHbie, pochopHbIe U
a30THBIE YAOOPEHUs, UX
ceoiicTBa. [IpocTeie U Cil0)KHbBIE
ya0OpeHus.

Poct u pa3Butue pacrenuii:
3Tarnbl OHTOTeHe3a, (aKTOPHI,
BIIMSIFOIIME HA POCT PACTCHUM:
CBET, I'YCTOTA MOCAA0K, IUTAHNUE,
cyOcrpar.

Oco0eHHOCTH TUTaHUs

[IpakTiueckas pabora
«CxeMbl TUTaTENbHBIX
pactBopoB. Pacuer 103
yA0OpeHuit st
NUTATEIbHBIX PACTBOPOBY.
[IpakTuueckas padorta
«IIpaBuna cmemrBanus
yA0OpEHUI
[IpakTiueckas pabora
«IInTanne pacrennii:
TEXHOJIOTHS
MIPUTOTOBJIEHUS
MUTATEIbHBIX PACTBOPOB
IUTSL Pa3HBIX KYJIBTYPY.
[IpakTuueckas padorta
«MOHUTOPHUHT
MUHEPAIBHOTO MMUTaHUS
paCTEHUI.
[IpakTuueckas padborta
«PacturenbHas
JUarHOCTUKA.
Hccnenoarenbckas
pabota «OreHka
COCTOSIHUSI KOMHATHBIX
pacTeHMi, paCTEHUI Ha
IIKOJIbHOM TEPPUTOPUH,




pacTeHuii a30ToM. A30T U €ro
3HA4YEHUE B )KU3HU PACTECHUM.
dopMBbI a30Ta U UX
MIPEBpAILICHHUE B TIOYBE.
Uctounuku docdopa ans
pacteHus. 3Ha4eHue
dhochopcoaepxarnux
coeIMHeHu! B kieTke. Poib
MaKpOIPTrUYECKUX COCTMHEHUM
dbocdopa B sHEpreTHIECKOM
oOMeHe.

Brusaue kanus Ha puznyuecKue
CBOWCTBA NPOTOILIA3MBbI, HA
(bepMEeHTHI YTIIEBOJOPOIHOTO
obmeHa, cuHTe3 OCJIKOB | JIp.
Pousib xanus B mopuepxanuu
MOHHOI0 0ajlaHca B TKaHSX, B
MPOIECCaX CAMOPETYJISLIHH.
PerymaropHas u
CTPYKTYypOoOOpa3zoBaTeibHas
POJIb KAJIbLIKS. Y4YaCTHE B
00pa30BaHUU KIETOUYHOU
CTEHKH, TOJIJIepKAHUU
CTPYKTYpbl MEMOpaH U
PEryJISIus UX TPOHUIIAEMOCTH.
3HaueHUE MarHus B
MeTaboJIM3ME PACTEHUH.
Marnuii B coctaBe xjopoduuia,
CXOJICTBO XJIopoduiuia U
reMorjoOrHa Kak
CBUJIETEIHCTBO €IMHCTBA
OpraHuyvYeCcKOTrO MHpA.

Cepa u ero OCHOBHBIE
COEIMHEHUS, UX POJIb B
CTPYKTYPHOU OpraHu3aiuu
KJIETKH, y4acTHE B
OKHUCIIUTEIIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUSIX
MUKpOAJIEeMEHTHI.
[IpeacraBnenus o poiau
MHUKPO3JIEMEHTOB B
MeTab0JIu3ME PACTEHUM.
Oco0eHHOCTH MOCTYIICHUS
MHUKPO3JIEMEHTOB B PACTEHUS.
CuHeprusM U aHTaroHU3M

YCTaHOBKA MPUINH
MaTOJIOTHYECKUX
COCTOSIHMM (ITpH
HaJIMYun )».
UccnenoBarenbckas
pabota «OneHKa BIUSHUS
Pa3IMYHBIX JIIEMEHTOB Ha
COCTOSIHUE PACTEHUM
(cocTaBneHue pa3IMUYHbBIX
MTOJKOPMOK)».




9JICMEHTOB IMUTAHUS PACTCHUH.
PacturenbHas quarHocTuka u
METOJIbI HJICHTU(PUKAITAN
HEJI0CTAaTKa/N30bITKA DJIEMEHTOB
[IATAHUS.

Tema 4.
Peryasitopsl pocra
pacreHuid. 3amuTAa
pacrenmi (2 4)

[TonsiTue 0 perynsiTopax pocra
pacteHuii. CTUMYJISITOPBI pOCTa
— (putTOropMOHBI (ayKCUHBI,
ruO0epEeIITUHBI, TMTOKUHUHBI).
NHruburopsl pocta pacTeHUM:
1. mpupoaubie (abcru3oBast
KHCJIOTa ¥ HEKOTOPBIC
(heHOTbHBIC BEIECTBA
(MkymMapoBasi, KOprU4Hasi,
CaJIMIIMAIIOBAsI KUCIIOTHI).

2. CHUHTETUYECKHUE
(Mop®dakTuHBI, peTapIaHThI,
nedoauaHThl, JECUKAHTHI,
repounuabl). DUTOMOHUTOPUHT
Y OLIEHKA COCTOSIHUSI PACTCHUIA.
CoBpemeHHbIe CrTOCOObI
MOHUTOPHHTA.

3amura pacCTeHU OT
BPEIUTEJIEN: OCHOBBI
ouomeroa.

[IpakTiueckas pabota
«DUTOMOHUTOPHHT U
OLICHKA COCTOSIHUS
pacteHuii. CoBpeMEHHBbIE
CHIOCOOBI MOHUTOPUHTAY.
Hccnenoarenbekas
paboTta «Bausiaue
reTepoayKkCcuHa Ha
npopactaiue (poct Ha
pa3HBIX CTATUSAX, B PA3HBIX
YCJIOBUSX) Pa3IMYHBIX
paCTEHUI.

[IpakTuueckas padorta
«HCekTapun: npaBuia u
YCIIOBUS Pa3BEACHUS
MOJIE3HBIX HACEKOMBIX).

Tema 5. Boanas,
necyaHasi u
NMOYBEHHAas
KYJbTYPbI, HX
NpUMeEHEHNE B
BbIPpAIIIUBAHUM
pacTeHui.
dusunojorus
pacrenuii (4 1)

Bojanasi, necuanasi 1 moyBeHHast
KyJbTYpPBbI, UX TPUMEHEHUE B
BbIpAIIMBAaHUM PACTEHUH.
[IpoBenenue BobI B KOPHE U
cTeOJie pacTeHHUil.

Bonsblii pexuM pacTeHU:
CTPOCHHE YCTHHIL: (PaKTOPHI,
BIIMSIIOIIME HA UX PACKPBITHE U
3aKpbITHE. 3HAYEHUE MEXaHU3Ma
pEryJIINU UCTIaPEHUS BJIaru
pacTeHUEM.

POTOCUHTE3 — YHUKAJIbHBIN
MpoLIECC pacTeHun. TeMHOBas 1
cBeroBas (a3el PoTOCUHTESA.
3HayeHue GorocuHTe3a I
KUBBIX OpraHu3MoB. DaKTOPbI
pOCTa pacTeHUd: BO3AYX U
aspanus. [logzemHoe npixanue
pPAcTEeHUI: COCTAB IOYBEHHOTO
BO3J/1yxa, ra3oo0mMeH. ['a3000MeH

[IpakTuueckas padborta
«KopHeBoe naBieHne».
[IpakTuueckas pabora
«IIpuroroBieHue
Mperapara yCThHI
METOJIOM CJIETKA.
Hccnenosarenbckue
paboTel «Biusiaue
YCIIOBUH COAEPKaAHUS
pacTeHui Ha KOJINYECTBO
YCTBUID.

[IpakTuueckas padora
«DYyHKIIMOHAJIbHAS
JUAarHOCTUKA PACTEHUMN 1O
AKTUBHOCTH
XJIOPOILIACTOBY.
HUccnenosarenbckas
pabota «OmnpeneneHue
xjopodunina A u b,
OIIEHKA




pu OECIIOYBEHHOM
BBIpAIMBaHUH.

(bOoTOCUHTETUYECKOU
AKTUBHOCTH PAaCTEHUU U
(akTOpOB, BIUSIOUIUX HA
HEey.

[IpakTuueckas padorta
«Aspanus, CO, u O,.
JIpIXxaHue pacTEHUN.
[IpakTuueckas padborta
«JlpIxaHue pacTeHUM:
OIIEHKA UHTEHCUBHOCTH
IBIXaHUS PACTEHUM U
IJI0JIOBY.
Hccnenoarenbckue
pabotel «Biusiaue
croco0a BeIpAlIMBAHUS
(cocTaBa mUTaTEIBLHOM
CMECH, CXEMbI BHECEHUS)
Ha POCT U Pa3BUTHS
Pa3JIMYHBIX PACTEHUIN.

Tema 6.
KyabtypHble
pacTeHus.
CoBpeMeHHbIE

ACIICKTHI CCJICKIINUN
(10 v)

Kak guenoBek cTay uCIoiab30BaTh
pactenus? CBsA3b pa3BUTUS
LIMBUJIN3AIUM YEJIOBEKA U
OJIOMAIlTHUBAHUS PACTEHHI.
JlomecTukanusi.
HacneacTtBeHHOCTD U
M3MEHYUBOCTh — OCHOBHBIC
CBOWCTBA >KUBBIX OPTaHU3MOB.
N3menunBocTh. Bunanl
N3MEHYUBOCTD.

I'en —MarepuanbHbIA HOCUTETD
HACJIEACTBEHHOCTH U
n3MeHunBocTH. HykinenHoBbie
KUCJIOTHI. JIokanu3anus
F€HETUYECKOro Marepuasa B
KJIEeTKe. JleJleHne KIETOK.
Pernmukanus JIHK. OcHoBHast

JI0TMa MOJIEKYJIIPHOW OMOJIOTHH.

Tpanckpunuus. Tpancaanus.
MyTauumu.

D¢ dexT OyTHIIIOUHOTO
rOpJjbIIIKa U TEHETUYECKOe
pa3zHoobOpasue. Uto Takoe
reH0aHk? 3aueM COXpaHATh
TeHETUYECKUE PECYPCHI
pactenuii? OCHOBHBIE CITOCOOBI

Jluckyccus
«/lomecTukanus, Bce 1
pacTeHHs U )KUBOTHBIE,
KOTOPBIC )KUBYT PSJIOM C
YEeIIOBEKOM UM
OJIOMAIIHUBAIOTCS?
MO>KHO T CUUTATh
TapakaHa 0J0MalIHEHHbIM
AKUBOTHBIM?.
[IpakTiueckas pabora
«MoaudukanuonHas
U3MEHYHBOCTH (JTUCTHS,
UTOJIKU C OJIHOTO
JIEPEBA)».

[IpakTuueckas pabora
«I"eH — MHCTPYKITHS 110
cOopke KJIeTku (Ha ducepe
WJIA KOHCTPYKTOPE)».
[TpakTiaeckas pabota
«MyTarus Ha 6yTepOpojie
(J1r0601 0OBEKT U3
NpeabITyIei padoThl, TIe
M3MEHEHUE HHCTPYKIIUH
MPUBENET K U3MEHEHUIO
BHEIIHETO BUA
00BEKTa)».




COXpaHEHUS TEHETHIECKUX
pECYpCOB pacTeHui (ex situ u in
situ).

3nauenne pador H.U. BaBunosa.

3aKOH rOMOJIOTUYECKHUX PSJIOB.
[{eHTpbI TPOUCXOKIAEHUS
KyJIbTypHbIX pactenun H.U.
Basunosa u I1.M. XXykoBckoro.
OCHOBHBIE METO/IBI CEJIEKIINU.
I'm6punuzanus. opmer ordopa.
OcHOBHBIE HANPABJIECHUS
CEJIEKINU: yIyUYllIEHUE
YPOKaMHOCTH, YCTOMYMUBOCTH K
OMOTUYECKUM 1 a0MOTHYECKUM
bakTopam.

Ectb 1m xxu3Hb B mpoOupke?
buoTtexHOMOTHs KyJIbTYypPHBIX
pacTeHUN.

Kak uenoBek moxer

Mo U (DUITUPOBATh PaCTEHUS?
['eneTnueckoe pelakTUPOBaHUE.
CoBpeMeHHbIE TOAXO0IbI U
JOCTUKEHUS TEHETHYECKOT O
PEOAKTUPOBAHUSL PACTEHHUI.

[IpakTiueckas pabora mo
rpynmnaM «OTkyzaa Ha
HAIINX CTOJax

(b pPyKTBI/OBOLIN/3TTAKI.
[IpakTnueckas padbora
«BrIpamuBaem ropox. Kak
IIPOBECTHU CKPEILIMBAHUE Yy
ropoxay.
HUccnenosarenbckas
pabota «BeIpanuBanue
pacTeHui B MPOOUPKE»
(MOHO BOCMOJIb30BaTHCS
pe3ysbTaTaMu
IPebITYIINX
HKCIIEPUMEHTOB IO
COCTaBJICHUIO
NUTATENIbHBIX PACTBOPOB
JUIsl pacTeHU).
[IpakTuueckas padora
«]'eHOMHBIE HOKHHUIIBI
(MonmenupoBaHHE pabOTHI
cuctembl CRISP-Cas)».

Tema 7.
PacTureabHan

npoaykumus (4 1)

Hanzemusblie u noa3eMusbie
opransl pactenuii. [lober u
BUIOM3MEHEHHBIN TOOEr
pactenuii. CriocoOb1
Pa3sMHOXKEHUS PACTCHUM.
[ToHaTHE O KaYECTBE MPOAYKTOB
nutanus. [IpoGremsl
KOHKYPEHIMN OTE€YECTBEHHBIX
MIPOAYKTOB ITUTAHHUS C
UMMOpPTHBIMU. JlorucTrka
JIOCTaBKU U CpPEJICTBA
COXpaHEHUS MTPOTYKTOB
MATAHMUSL.

Mukpo3eneHb: noJIE3HOCTh U
TEXHOJIOTHUS.

XVUMUYECKUN aHAJIN3
npoaykiuu. OCHOBBI
CIIeKTPO(POTOMETPHH.
[TorenmomeTpus.
Xpomarorpadus.

[IpakTuueckas padorta
«IIpenensHo nonmycTUMbIE
koHueHTparuu (II1K) u
METO/Ibl KOHTPOJIS
0e301acHOCTH
PACTUTEIBHBIX TIPOIYKTOB
MTATaHUS.
Uccnenosarenbckas
pabota «O1ieHKa KauecTBa
BBIPAILLICHHOU
MUKpO3eJieHn» (JIn0o
CBOS, JIMOO M3 MarasuHa).
[IpakTuueckas pabora
«MeToabl OLIEHKU
Ka4yeCcTBa PACTUTEIbHOU
MIPOIYKIIUH: XPaHEHUE U
COXPaHHOCTH
MTATATEIHHBIX BEIECTB
(mo noctynHoMy
000py/I0BaHUIO).
UccnenoBarenbckas




pabota «OnpeneneHue
ButamuHa C MeTo10M
0OpaTHOTrO TUTPOBAHHUS B
TUTO/IaX Ha Pa3HOM CPOKE
(cmoco0e) XpaHeHUs».

Monayas «buorexnosnorus» 7-8 kiaccol (34 yacon)

TeMbl

OcHOBHOE coepKaAHUE

JlesAITEeJIbHOCTD
MIKOJbHUKOB

Tema 1.
Buorexnosorus
(2 9)

[TonsiTe OMOTEXHOJIOTHH. 3a4eM
YeJI0BEKYy OMOTEXHOJIOTHH, B UEM
WX TIPEUMYIIECTBO TIEPE]T
XUMHYECKUM CHHTE30M. OCHOBHBIC
O0M000BEKThI OMOTEXHOJIOTHU:
MIPOMBIIIIJICHHBIE
MUKPOOPTaHU3MBI, KIIETKH U TKaH!
pacTeHUH, )KUBOTHBIX U YEJIOBEKa,
OMOKaTaIU3aTOPHI.

CeIpbe 11 OMOCHHTE3a U OLIEHKA
€ro OMOJIOTUYECKON IIEHHOCTH.
OCHOBHBIE HCTOYHUKHU YTIIEPOJIa,
azota, ¢pocdopa, MUKPOIIEMEHTOB.
UccnenoBanne HOBBIX HICTOYHUKOB
CBIPbs (BKJIFOYAsi BOIIPOCHI €TI0
MpeaBapUTEIbHON 00pabOTKM),
pa3paboTKa HOBBIX TUTATEIIBHBIX
Cpell, B TOM YHCJIE BKITFOYAFOIINX
OMOCTUMYJISITOPHI M IPyTHE
AIIEMEHTHI YIIPABICHUS U
OTNITHMH3AIIAH TTPOIIECCOB
OonocuHTe3a. MeToabl
ONTHMU3AIIMY TUTATEIBHBIX CPE]l.

[IpakTnueckas pabota
«IIpumepsr
MPUMEHEHUS
OMOJIOTHYECKUX
0OBEKTOB B TBOEH
KAZHI.

Tema 2.
Muxkpoouosnorus
(6 1)

ITonoxeHue npoKapuoTOB B
CHUCTEME OpTraHUYEeCKOr0 MUpA.
Crtpoenue 6akTepuaibHON KIETKH.
Knaccudukanus 6akrepuit.
Mopddonorus 6akrepuii. [Ipoctsie
M CIIO’KHBIE METO/IbI OKPAITMBAHUS
Oaktepuil. usnonorus 0aKkTepuit:
NUTaHKe, JbIXaHUEe, POCT U
pa3MHOXKEHHUE. 3HAKOMCTBO C
TOMEHOM Apxeun
(?KCcTpeMODMITBHOCT,
OCOOCHHOCTH CTPOCHHUSI KIJIETKH).

IIpakTuka.
JlaGopatopHas pabota
«DUKCUPOBAHHBIE
npenapartbl OaKTepHil.
Onpenenenue GopMbl
MPEIJIOKEHHBIX
KYJIBTYp
MUKpPOOPTaHU3MOB,
HCIOJIb3Ysl IPOCTOU
METOJ OKPACKI.
JlaGopatopHas paboTa
«Onpenenenue Tumna




Mo0JI0YHOKHUCIIO€ U CTUPTOBOE
oposxenue. dotorpodubie u
XeMOTpO(QHBIE OAKTEPHUH.
Kunernueckoe onucanue npouecca
pOCTa MUKPOOPTaHU3MOB.
DKCHOHEHIIMaIbHASI MOJIENb POCTA.
Kuneruka rudenu
MHUKpPOOPraHU3MOB.

[Tarorennsie 6akTepun. YymHas
najgo4yka U 4YepHas CMepTh,
00TynmH3M, CTOJOHSK, TyOepKyies.
HcTopust 60pb0BbI €
OakTepUaTbHBIMU UH(PEKITUSIMH.
Boiina GeckoHEeUHOCTH:
aHTHOMOTHUKH MPOTUB OAKTEPUIA.
MexaHu3MBbl 1€MCTBUI
aHTUOMOTUKOB. MEXKKIIETOUHAS
KOMMYHHKaIus 6aktepuid. YyBCTBO
KBOpyMa.

[Ipumenenue 6akTepuit
yenoBekoM. Kunetuueckoe
onucaHue OMOCUHTE3a TPOTYKTOB
MUKpoOOpraHusMamu. bakrepuu,
KOTOpbIE MOTYT pa3fiarathb
IUTACTHK.

Mukpoopranu3msl B
arpoOMOTEXHOJIOTHUH.
HckyccTBeHHBIE accolaluu
pPaCTEeHMI C MUKPOOPraHU3MaMH

KJIETOYHOU CTEHKHU
METOIOM OKpaIIuBaHUS
no ['pamy» (ripu
HaJIM4YUU PEaKTHUBOB).
JlaGopatopHas paboTa
«IIpuroroBieHue
NPYKU3HEHHBIX
npenaparoB
MOJIOYHOKHCJIBIX
OakTepuin».
Jlabopatopnas pabota
«IloceB cMbIBa C pyk Ha
yamku [Terpuy.
Jlabopatopnas pabota
«Bblenenue uncrou
KyJbTYpbl OaKTEpUil.
Meron pa3BeneHui.
MeToa uCTOIIA0IIEro
HITPUXAY.
Jlabopatopnas paboTa
«Mopdonoruueckas
XapaKTEPUCTUKA
BBIJICJICHHON YUCTOU
KYJbTYPBI:
XapaKTEePUCTHKA
KOJIOHUH, hopma
OakTepuid, TUII
KJIETOUHOM CTEHKU».
Jlabopatopnas pabota
«CpaBHeHue pocra
MHUKpPOOPTaHNU3MOB Ha
yarke 6e3 u ¢
n00aBICHHUS
AHTUOMOTHUKOBY.
UccnenoBarenbckas
pabota «Ilouck
MHUKpPOOPraHU3MOB
o0J1a1aronmx
AHTarOHUCTUYECKON
AKTUBHOCTHIO.
UccnenoBarenbckas
pabora «Briienenue
MOJIOYHOKHCJIBIX
OakTepuit,
UCCJIeIOBAHUE UX




AKTUBHOCTH.
HccaenoBaTenbckas
pabota «Briienenue
OakTepuil MOJIE3HBIX
JUT PACTCHUID).

Tema 3.
JyKapuOTHYECKHUE
OPraHu3Mbl B
OMOTEeXHOJIOTHH
(m1ecHeBbIE TPUODI,
JPOAIKH,
BOJ0POCJIH) (6 1)

[InecHeBbIe TPUOBI MPOTYIICHTHI
OMOJIOTMYECKU aKTUBHBIX BEIIECTB
OO6mr1ast XxapakTepUCTHKA APOAOKEH
caxapomuiieToB. cropus
UCIIOJIb30BaHUs JPOXIKEH B
TPAIUIIMOHHONW OMOTEXHOJIOTHH.
TexHoJ0rnu BUHOACIINS U
xJIe0omeueHusI,
CIIeIMATU3UPOBAHHBIC PACHI
TpoxoKei. MeTaboau3m IpoxoKei.
Peakuust ciupToBOTO OpOKEHUS.
[TonyueHue BTOpUYHBIX
MeTabOoJIMTOB B APOXoKax. J(poxoku
KaK MPOYIIEHTH OMOTOTUINB.
[Tonmyuenue 1eneBbIX OCIKOB B
TPOMKAX.

Oco0EHHOCTH BEreTaTUBHOIO U
MIOJIOBOTO Pa3MHOXKEHUSI Y
TPOOKEH, 3HAUCHUE U3YUYEHUSI
MHTO3a U IMTOKKHE3A JIJIS
OTNITHMU3AIIAN TTPOIIECCOB
KYJBTUBUPOBAHUS JPOXKIKEBBIX
IITAaMMOB, TTOHUMAHUS TPUYNH
NaTOr€HHOCTH JIPOACGKEN U TprUOOB,
MOMCKa MUIIIEHEH (YHTUIIUIOB U
pa3pabOTKH HOBBIX JIEKAPCTBEHHBIX
penapaTos.

Bonopocnu — mepcneKTUBHBIN
0OBEKT ISl MPOU3BOJICTBA OeIKa U
yTJIeBOJI0B. buoTtexHomornueckue
METObl OYUCTKH TBEPBIX,
KHUJKUX OTXOJIOB U Ta3000pa3HbIX
O0TXOJI0B Pou3BoACTB. CTOUHBIE
BOAbI. CXEMBbI OUHCTKH.
buodunsTpsl, aspoTeHKH,
METAHTEHKH, OKCUTEHKH.
AXTHUBHBIN UJI ¥ BXOJISAIIIME B HETO
MUKpPOOpraHu3Mbl. Mcnonb3oBanme
BOJIOpOCTIEH B OYMCTKE CTOYHBIX
BOJI.

JlaGopatopHas paboTa
«Iloncuer kieTok
IPOKIKEU B Kamepe
['opsieBay.
JlaGopatopHas paboTa
«Ob6HapyxeHne
IPOIYKTOB CHUPTOBOIO
OpOXKEHUS: ITUIOBOTO
CIUPTA U YTIEKUCIIOTO
razay.

Jlabopatopnas pabota
«Habnronenue
Pa3MHOXEHUS
TPOMIKEBBIX KIIETOK.
[IpakTnueckas pabora
«ITomyuyenne TBOpora u
Kedupa Ha OCHOBE
MOJIOYHOKHCJIBIX
OakTepuin».
[IpakTiueckas pabora
«OcHOBHBIE BUJIbI KBACa
U X XapaKTEPUCTHKA»
«poxxu u
MOJIOYHOKHCIIbIE
OakTepuu,
MIPUMEHSEMBIE TSI
IPOU3BOJICTBA KBACAY.
[IpakTuueckas padorta
«CpaBHUTEIBHBIM
aHaJIU3 pa3BUTHUSA
JIPOACOKEN B a3pOOHBIX U
aHa’pPOOHBIX
YCIIOBUSIX).
[IpakTuueckas padora
«MeToab! OlLICHKHU
CBOWCTB
XJIeOOTMEeKapHBIX
TPOAOKEN.
Ocobennoctu
MPUMEHEHUS




MIPECCOBAHHBIX,
CYIIICHBIX U
WHCTaHTHBIX
TPOKIKEID.
UccnenoBarenbckas
pabota «Bnusiue
(UBUKO-XUMHYECKUX
(hakTOpOB Ha KaYECTBO
OMOTEXHOJIOTHYECKON
npoaykiuu (KBac,
kedup, CoIp, XJ1e0 U
Ip.)».
Uccnenosarenbckas
pabota «BiusHue
(hU3UKO-XUMHUECKUX
(bakTOpOB Ha POCT
Bozopociu (Chlorella
vulgaris)».

Tema 4.
HacaencrBenHnas
uHopmanus (4 4)

HacnexncrBeHHOCTD U
U3MEHYHUBOCTh — OCHOBHBIC
CBOMCTBA KMBBIX OPTaHU3MOB.
N3menunBocth. Buasl
U3MCHYMBOCTb.

['en —matepuanbHbIi HOCUTENb
HaCJEJICTBEHHOCTH U
n3MeHuuBOCTH. HyKkilenHOBBIE
KUCJIOTHI. JIokanu3anus
FEHETUYECKOT0 MaTepuasa B
KJIEeTKe. [[eieHne KIeToK.
Penukanus JIHK. OcHoBHas
JI0TMa MOJICKYJISPHON OMOJIOTHH.
Tpanckpunuus. TpaHcisus.
MyTanuu.

[TpakTiaeckas pabota
«MomudukanuonHas
W3MEHYHUBOCTH (JTUCTHS,
UTOJIKU C OJHOTO
TIEpPEBA)».
[IpakTuueckas pabora
«I'eéH — MHCTpYyKIMA 1O
cOOpKe KJIETKH (Ha
oucepe U
KOHCTPYKTOPE)».
[IpakTuueckas padora
«MyTanus Ha
oyTepopoae (mroboit
O0OBEKT U3 MPEbIAYIICH
paboThI, TI€ U3BMEHEHHUE
WHCTPYKIIUU TIPUBEICT
K U3MEHEHUIO
BHEIITHETO BU/Ia

00BEKTa)».
Tema S. IlonoxeHue BUPyCOB B CUCTEME IIpocmoTp
BupycoJorust (3 4) | oprannyeckoro mupa. CTpykTypa U | TOKyMEHTaJIbHOTO
XUMHUYECKUI COCTAB BUPYCOB. ¢unbMa o BUpycax.
Knaccudukanus BUpycos. [TpakTnueckas padbora.

Penponykuunst BupycoB. Bupycer -
BO30YIUTENN MH(PEKIIMOHHBIX
6osie3Helt. OHKOBUPYCHI.
baktepuodaru: ctpoenue,

«Meton pa3BeCHUN.
[IpakTuueckas pabora.
«TurpoBanue
O6aktepuodarony.




CBONCTBA, IPUMEHEHHUE.
buonornueckune MmeTop1 60pHOEI C
BHUPYCaMHU.

Tema 6. 'ennas

OCHOBBI T€HHOUN MH)KEHEPUHU.

[IpakTuueckas padorta

HHKEeHePHUs U Bexkropa. Cnenuduyeckue «DHJIOHYKJIE€a3bl
OMOTEXHOJIOTHH (hepMeHTBI OaKkTepHil. pectpukimu (padoTa ¢
(44) buoTtexHonoruu npoayKuuu HYKJICOTUIHBIMU
0€JIKOB B OaKTEpHAIbHBIX MOCJIeI0BATEILHOCTIMU
KyJbTypax. JlocTHKeHHs TeHHOM Ha Oymare)».
WH)XCHEPUH U OMOTEXHOJIOTHH. [IpakTuueckas padora
CRISPR/Cas — cucrema «["eHHBIE HOKHUIIBI -
aJanTUBHOIO UMMYHHTETA CRISPR/Cas
Oakrepuii u apxeir. [MO. MeTtoasl | (MOAEIMpPOBAaHUE HA
nosyuenus: [MO. Oymare)».
Wrpa-nuckyccus:
«Bprpau rpaHT Ha
coznanue I'MOy.
Tema 7. JlomecTukanuss OCHOBHBIX Juckyccus
BuorexHosiorun B JIOMAIITHUX KUBOTHBIX; «JlomecTtukarus, Bce Ju
’KHBOTHOBOJICTBE COBPEMEHHBIC IKCIIEPUMEHTHI TI0 pacTeHUs U KUBOTHbBIE,
(4 4) JOMECTHKAIIUU KUBOTHBIX KOTOPBIE KUBYT PSAIOM
(Jucuia, HOpKa U JIp. — C YETIOBEKOM UM
AKCTIEPUMEHTHI HAyYHOM IIKOJIBI 0JIOMalTHUBAOTCS?
akajemuka bensieBa). MOHO 11 cuuTaTh
CoBpeMeHHbIE METO/IbI B TapakaHa
’KUBOTHOBOJICTBE: TPAHCILJIAHTAIUS | OJJOMAIIHEHHBIM
AMOPHOHOB, XMUMEPHBIE )KHBOTHBIC, | JKUBOTHBIM 7).
KJIIOHUPOBAHHUE. [IpakTuueckas padora
OcHoBHBIE 00JI€3HU KUBOTHBIX U «Metonuka
POJIb TATOTCHHBIX KJIIOHUPOBAHUS
MUKPOOPTAaHWU3MOB M MMAPa3UTOB B | (MOAEIMPOBAHUE HA
pPa3BUTHH 3a00JIEBaHMI TOMAITHUX | Oymare).
KUBOTHBIX U OCHOBHBIX Mepax [IpakTuueckas padora
O0pbOBI C HUMHU; POJIb TTOJIE3HBIX «CocraBiieHH€e palrioHa
MHUKPOCUMOHOHTOB B OPTaHU3MeE MMATaHUS )KUBOTHOTO,
KUBOTHBIX. [ToJ10KMTEIBEHOE 1 pacyeT pacxoJ0B Ha
mo6o4YHOE (OTpUIIATEIBHOE) COJICP>KAHUEY.
BO3JIECTBUU aHTUOMOTUKOB Ha HccnenoBarensckas
OpTaHU3M B XOJI€ JICUCHUS pabota «O1eHka
’KUBOTHBIX; 1IN U 331291 KauecTBa MOJIOYHOM
BeTepuHapuu. buotexnonorus POy KITAW.
KOPMOBBIX MTPENapaToB.
Tema 8. OCHOBHbBIE METO/IbI CEJICKIIUH. [IpakTuueckas padora

buorexHoJsioruu B
pacTeHueBOJACTBE

I'mopunuzanus. opmer ordopa.
OCHOBHBIE HAMIPABJICHHSI

«BpIpaiuBaem ropox.
Kak npoBectu




(CRY)

CEJICKUMU: YIIyYIICHHE
YPOKANHOCTH, YCTOMYUBOCTH K
OMOTUYECKUM U A0MOTHUYECKUM
(dakTopam.

OCHOBHBIE TOAXObI CEAEKLIHUH U
OMOTEXHOJIOTHH KYJIBTYPHBIX
pactenuii, [ ubpuan3zanus,
OTJaJIeHHas THOPHUIN3ALINS,
HCKYCCTBEHHBIA OTOOD, TETEPO3HC,
TpaHcpopMalys, MyTareHes,
TreHETUYECKOE PEAAKTUPOBAHUE).
Hcropus cenexkunu B Poccun n
MUpE, UCTOPHS PA3BUTHS
BAXKHEUIINX COPTOB KYJIbTYPHBIX
paCTEHUM.

Kak yenoBek moxer
MOJAU(PUIIUPOBATH PACTEHUS?
I'ennas naxxenepus pacrenuit: Yto
TaKO€ FeHETUYECKask HHXXEHEPHUS
pacTteHui. TpaHCreHHBIE PACTEHUS.
Meroasl nosmydenusi. OOpazoBaHue
OIyXOJIEN Y PACTECHHM.
ArpobakTepuanbHas
Tpancopmarys: Ti-miazMuabl.
I'ensr T-AHK. MonekynsipHo-
F€HETUYECKUE MEXAHU3MBbI
Tpancopmaruu. [ 'eneTnueckoe
penaktupoBanue. CoBpeMeHHbIE
NOAXObI U IOCTUKEHHUS
TE€HETUYECKOT0 PEIAKTUPOBAHUS
pacCTEHUM.

Ectp i1 xxu3Hb B mpoOupke?
buotexHonmorus KyiabTypHBIX
pacCTEHUM.

CKpeNIMBaHue y
ropoxa.
[IpakTuueckas padborta
«]'eHOMHBIE HOKHUIIEI
(MomenupoBaHue
paboOThI CUCTEMBI
CRISP-Cas).
Hccnenoarenbckas
pabota «BpIpamiiuBanue
pacTeHuii B IpOOUPKE»
(MOXHO
BOCIIOJIb30BaThCs
pe3yJibTaTaMu

1000150 139104111704
HKCIIEPUMEHTOB 110
COCTABJICHUIO
MUTATEIbHBIX
pPacTBOPOB IS
pacTeHui).

Moayab «MoJieKkyJIsipHbIe OCHOBBI (PH3H0JI0THH U papMaKoJIorum» 9 Kiiace

(34 yacoB)
Tempbl OcHOBHOE cojiep:KaHue JesiTeJIbHOCTD
HIKOJbHUKOB
Tema 1. BBenenue. buorenssie aneMenTsl: | MccnemoBareabckast
®dusuoaornveckas | opranorensl: O, C, N, H. paboTta
xumus (10 1) AxTuBHBIE (POPMBI KUCIIOpOAa, uX | «KommdecTBeHHAs

IIOJIy4YEHHE, HEUTpAJIN3aLIUsL.
Makpo3JIeMEHTBI: IPOLEHT

OLCHKa COACPpKaHUs
MHUKPOIJICMCHTOB HUJIN




COJIEpKaHUSI B OPTaHU3ME,
BBITIOJTHSIEMAas QyHKITHSA,
COJIEp’KaHUE B MPOJAYKTaX MUTAHUS.
Ca2+ - cBs3bIBAOIINE OCIIKH,
JETIOHUPOBAHUE KaJIbIIHUS,
perymsiuus ypoBHs KalbIUs B
OpraHu3Me: TOPMOHBI OYeK. Mg —
CTpoeHHe XJIopoduia, ero
aKTUBALIMUSI COJTHEUHON YHEPTHEH.
MUKpOsJIEMEHTBI: B KAaKUX
MOJIEKYJIaX COJepKarcs,
BBITIOJTHSIEMAsT QyHKITHSA,
COJIepKaHME B MPOJAYKTaX MUTAHUS.
ITocnencTBus nepeao3upoBKU
MHKpO3JIeMeHTamu. Fe —
yCBanBaeMbI€ THUIIbI COCUHEHHUI
xenesa. ['eMornpoTenHsl,
reMOIMaHUH, HUTOXPOMBI. Cu —
YCBOCHHE U TPAHCTIOPT ME/IH.
benku, conepxaiue Meap.
ITaTosiornueckue CUHIAPOMBI
Menke u BunbcoHa, CBI3aHHBIC C
MeTa00JIM3MOM MEIH.

TOKCHYHBIE DJIEMEHTBI
[Tepnoaudeckor CUCTEMBI IS
opranu3Ma. BnusiHue HemocraTka
MaKpO U MUKPORJIEMEHTOB Ha
KUBbIE OPTAHU3MBI.

XKupsi. 3ab601eBaHUs YEITOBEKA,
CBSI3aHHbBIE C HAPYLICHUSIMU
KUPOBOrO0 OOMEHA.
JucnunuaeMun.

VrieBojpl. 3a00JIeBaHUS YEIOBEKA,
CBSI3aHHBIC C HAPYIICHUSIMU
yraeBoaHoro oomena. CaxapHbli
nuader.

benku. Ctpoenue. 3aboeBanus
YeJI0BEeKa, CBSI3aHHBIE C
HapyUICHUSIMHA O€JIKOBOTO 0OMEHa.
@OyHK1MU 0eKOB. DEpMEHTHI.
Mexanu3M nenctBusd. Knaccel
(epMEeHTaTUBHBIX PEAKIIH.
KodepmenTsr.

BuTtaMuHbI KUPOPACTBOPUMBIE,
BoJIopacTBOpuMbIE. [IpeBpaiienune

BUTaAMUHOB B ITUIIEBBIX
IIPOAYKTAX».
IIpakTueckoe 3ansaTue
«KauecTBeHHbIE
peaKkuuu Ha
OpraHUYECKue
MOJIEKYJIBD).
[IpakTueckoe 3ansTHE
«JieHatyparus 0eIKoB»
IIpakTrueckoe 3aHATUE
«M3yyeHne akTMUBHOCTH
aMuIIa3bDy».
IIpakTueckoe 3aHsTHE
«Jlnamu3 (kerouka
Tpayoe)».




BUTAMHHOB B aKTUBHBIE ()OPMBI
KOo(hepMEeHTOB. ABUTAMHHO3HI.
OCHOBHBIE THITHI META0OJINYECKUX
peakuui. buosneprernueckue
npoueccsl. ['mukonus. Lukn
Kpebca. Ilens nepenoca
ANEKTPOHOB. OKHCIIEHUE KUPHBIX
kucioT. Katabonusm
aMHUHOKUCIIOT. [ TIOKOHEOTreHe3.
CuHTe3 yrieBoi0B, OENKOB,
&KUpoB. MetabouTuyeckue
3aboneBanus. [Ipaktuyeckoe
3aHATHE: «pEIIeHUE 3a7a4 Ha
DHEPTeTUYECKUN OOMEH)

Knerka. [lonsatue memOpaHbl.
Oynkiyn MeMOpaH. Buap
TpaHCIIOPTa B KIIETKY.
MeMOpaHHbIE OPTaHOUIBI.
3aboJieBaHUs CBSI3AHHBIE C
HapyIlIeHueM padoThl MEMOPAHHBIX
opraHesi, 00J€3HU HAKOIIJICHHS.

Tunel KOHTAKTOB MCKIY KIICTKaMH.

3HaYeHUE MEKKIETOUHOU
KOMMYHUKAIUH 7151 3I0POBbSI
opraHusma.

Snpo. YpoBHH yIIakOBKH
XpOMAaTuHa. XpOMOCOMHBIE
tepputopuu. HememOpaHubie
OpraHOM/IbI.

Tema 2.
MoJuexyaspHas
ouosiorus (10 4)

OCHOBHBIE BEXU PA3BUTHS
MOJIEKYJIIPHOM OMOJIOTHH.
HyknenHoBbIE KUCIIOTHL.
OCHOBHBIE IPUHITUIIBI CTPOCHHS.
Marpuynsie cuHTe3bl. Perunkanus
— OCHOBA KJIETOYHOTI'O JICJICHUS.
[IpyHIMIIBI pETUIMKALIUY.
MyTtanuu. YUTo BbI3bIBAET
n3meHenus B crpoenun JJHK.
[IpuHIMIIBI penapanuu.
Tpanckpumnuus.

I'enernyeckuyt koa. Tpancaauus.
Opranu3zaiusi reHoMa BUPYCOB
IIpoTuBOBHpYCHBIE CPENCTBA,
MEXaHHU3MBbI UX JIEUCTBUA.
Opranu3zanus reHoma OakTepuii

[TpakTrueckas padora
«Briaenenune JIHK u3
OanaHay.
[IpakTuueckas pabora
«Mogens JIHK-
OpUTaMm).
[IpakTuyeckas padora
«Onpenenenue
KadecTBa MpernapaToB
JIHK ¢ momoripro
CHEKTPOHOTOMETPHI
(Ipu HATMYIHH
o0opyI0BaHU).
[IpakTruueckas padborta
«PennukatuBHas
MallliHa (urpa-




AHTHOAaKTEpUAIbHBIE IPENApPATHI.
Opranuszanusi reHOMa SyKapuoT
['eHOMHOE pelaKTHPOBAHHUE.

JEMOHCTPALIUS )».
[IpakTiueckas pabota
«THP (Monenn
amruMuKaims Ha
Oymare)y.
[IpakTuueckas padorta
«Cuna nmpomMoTopa.
[IpakTuueckas padorta
«Penienne 3ama4 Ha
TeHETUYECKUH KOI.
[IpakTiueckas pabota
«DonauHT OEIKOBY.
UccnenoBarenbckas
pabora
«Pacripoctpanenue
aHTHOMOTUKOPE3UCTEHT
HBIX OaKTepuii».
[IpakTuueckas padorta
«PaboTta B
COBPEMEHHBIX
reHeTH4eckux 0azax
nanubix. [IpoBenenue
In silico ananuza

MOCJIeJOBATEIbHOCTEMN
TCHOB.
Tema 3. [Tonsatue o nekapcrax. [Ipunuuns | MccienoBarenbckas
dapmakoJa0rus MOJX0/a K MOUCKY HOBBIX paboTta « IKCIIepuMeHTa
(14 v) JIEKapCTBEHHBIX CPEICTB. T10 OIPEAECIECHUIO

CKpHUHHHT U €r0 METO/IbI.

[Tyt BBenenus JIC.
dapMaKOKUHETHKA JIEKAPCTBEHHBIX
BenecTB. BecackiBanue
(abcopOrus) nekapcTB. OCHOBHBIC
MEXaHU3MbI BCAChIBAHUS.
TpaHcnopT eKapCTBEHHbIX
BeIleCTB. ['eHbI U O€NKU TIepBOi
(da3el Ouotpanchopmanuu. [lytu
BBIBEJICHUS JICKAPCTB U3
opraHusma. DKCKpeuus u
sanmuMUHAIMS. ['eHbl 1 0enKu
BTOpO# (ha3wl OnoTpanchopmaum.
Q®apmakoanHamuka. ['maBnoe u
no0o4HOE, Pe30pOTUBHOE U
MECTHOE, MPSMOE, HETPSIMOE U
pedaexkTopHOe AeiicTBHIE.

TOKCUYHOCTH BEIIECTB
Ha apTEMUTUIX.
[IpakTuyeckas padora
«Kapra skcnpeccuun
n0haMHUHOBBIX U
CEPOTOHMHOBBIX
PEeLenTOpOB B MO3Te
MBIIIIEH)).
HccnenoBarenbckas
paboTta
«IToBeneHUYeCKHE TECTHI
Ha pbeiOkax Danio rario.
CBeTtio-TeMHas
Kamepay.
HccaenoBaTenbckas
pabora
«lloBegeH4yeckure TeCThl




Bubl B3anMonencTBuUs JIEKAPCTB.
CuHeprusMm U aHTaroHU3M Ipu
COBMECTHOM JICMICTBUU
JIEKapCTBEHHBIX BEILIECTB, UX
Pa3HOBUHOCTH
TpancMeMOpaHHBIN CUTHAJIMHT.
TuIIBI KJIETOYHBIX PELUENTOPOB.
MeMOpaHHbI€: HOHHBIE KaHAJIbI,
KaTaJIUTUYECKHUE U COTIPSKEHHBIE C
(G-6enkamu; BHyTPUKJIETOUHBIE:
[UTOIJIA3MATUYECKUE U SITIEPHBIC.
MexaHu3Mbl JTUTaHA-PELEITOPHOTO
B3auMO/IeHicTBUS. CEeNeKTUBHOCTh
(n30MpaTenTbHOCTD) ACHCTBHS,
CBSI3b «XMMUYECKasA CTPYKTypa —
dapmakoornyeckas akTHBHOCTb
BEILIECTBY

PapMaKkoJIOrHIECKON MOLYJISIIAN
CHHANTUYECKON XOJIMHEPTUUECKON
nepenayn. MosieKynsipHbIi
MEXaHU3M JACHUCTBUA U
dbapmakosioruyeckue cBoiicrea M-
XOJIMHOOJIOKATOPOB,
raHTJIMO0J0KATOPOB U
Kypapeno00HbIX CPECTB.
®apMaKoJIOrM4ecKast peryJisiius
AKTUBHOCTHU aJIpEHEPTUYECKOT0
cuHarnca. AIpeHOMUMETHUKH,
aJpeHO0JIOKATOPHI,
CUMITATOJIUTHUKHU.

MonekynsapHas hapMakoIorus
AHTUAJJIEPTUYECKUX CPEACTB.
I'uctaMrHOBBIE PELIENTOPHI: THUIIHI,
MOJIEKYJISIpHAs OpraHu3aIusl.
Crabunusatopsl MeMOpaH Ty4YHBIX
KJIETOK: MOJICKYJISIPHBIN MEXaHU3M
JIEHCTBHUSA, OCOOCHHOCTH
KJIIMHUYECKOTO MPUMEHEHUS, TOUKU
PUJIOKEHHUS IEHCTBUS
UHTHUOUTOPOB JIUITUTHBIX
MEINaTOPOB.

MexaHu3M JEeUCTBUS U
MIPUMEHEHUE TTPEnapaTos,
CTUMYJIMPYIOLIUX MPOLIECCHI
uMMyHHTETa. PapMaKoIornyeckas

Ha pbeiOkax Danio rario.
OTKpbITOE TOJIEY.
UccnenoBarenbckas
pabora
«lloBegeHueckne TeCThI
Ha priOkax Danio rario.
CraiiHO€ OBEJICHUEY.
[IpakTuyeckas padora
«BimsiHue anpeHannHa
Ha cepJieuHbIe
COKpaIleHUsI
(mporpammMHoOe
obecrieueHue)y.
[IpakTuueckas padora
«I'ucronornueckue
rpenaparsl UMMYHHOR
CUCTEMBID».
[IpakTuueckas padorta
«I'ucronornueckue
rpernapaTbl HEPBHOU
CUCTEMBD».




XapaKTepUCTUKA UHTEPICHKIUHOB:
MOJTYy4YEHHE, MEXAaHU3M JICUCTBUS,
npumeHeHne. OCHOBBI
naToU3HOIOTUN OCTPOHA30BOTO
OTBETAa, MEIUAIINs BOCIIAJICHUS.
MouiekyJISIpHbIA MEXaHU3M
IPOTUBOBOCHAIIUTEIBHOTO

e CTBUSA
TIFOKOKOPTHKOCTEPOUIOB,
HECTEPOUTHBIX
MIPOTUBOBOCIAJIUTEIILHBIX CPEICTB.
[TonsTHE O HApKO3€ U HAPKO3HBIX
npenaparax. Kiietounsii u
HEPBHBIN HAPKO3.
dapmakosoruvyeckas
XapaKTepUCTUKA OTAEIbHBIX TPy
HapKO3HBIX CPEJICTB.
[TocnenoBaTenbHOCTD JEUCTBUS HA
LEHTPAIIBHYIO CUCTEMY.
®du3nosIorn4eckuil Cox; ¢asbl CHA.
Bunapl Hapymennii cHa [Tonstue o
MEIUKAaMEHTO3HOM CHE U
CHOTBOPHBIX Ipenaparax
(rumHOTHKAX).

MonekynspHble acCHEeKThI
Houuuenuu. OnuatHbie
pELEenTOpbl, UX THUIIHIL.
OHkedaauHbl U SHA0POUHBI -
SHJIOTEHHBIE JINTAH]IbI OMTMATHBIX
peLenTopoB.

AHTHUIICUXOTHUYECKOE JEHCTBHE,
BIUSTHUE HA (DYHKIINIO
AKCTpAUPaAMUIHON CUCTEMBI,
HSMOILIMOHANBHYIO C(hepy, pBOTHBIN
LIEHTpP, apTEPUATIBLHOE TaBJIEHUE,
LIEHTP TEPMOPETYIIALINH.
MosnekynsipHbIE MEXaHU3MBbI
JNEUCTBUS HEUPOJIEIITUKOB,
BJIMSIHUE Ha A0(aMUHOBBIE,
CEPOTOHHMHOBBIE, AIPEHO- U
TMCTaMHHOBBIE PELIENTOPHI, UX
NENCTBUE HA KJIECTOYHBIE
MeMOpaHbl, Ha JEIOHUPOBAHUE
TKaHEBBIX MOHOAMHUHOB.
[ToreHnnan-3aBUCUMbIE HATPUEBBIE




KaHaJIbl KaK MUIIIEHU ENCTBUS
MECTHBIX aHeCTETUKOB. CII0COOBI
WHTHOWPOBAHUS MTOTCHIIAA-
3aBHCHMBIX HAaTPHEBBIX KaHAJIOB
MECTHBIMH aHECTETHKAMU.

Moayab «MoJsiekyJasipHble 0CHOBBI cejiekunm» 9 kiacc (34 yacos)

ouosorus (10 v)

HyxiienHoBbIE KHCIIOTHI.
OCHOBHBIE IPUHITUIIBI CTPOCHHS.
Marpuynslie cuHTe3bl. Perunkanus
— OCHOBA KJIETOYHOI'O JEJICHHUS.
[IpyHIUNBL pEIUIMKALIUY.
MyTtauuu. YUto BbI3bIBACT
n3meHenus B crpoenun [JHK.
[IpuHIMIIBI penapanuu.
Tpanckpunuus. ['enernueckui
koJl. Opranu3zaiusi reHoMa BUPYCOB
IIpoTuBOBHpYCHBIE CPEACTBA,
MEXAHU3MBbI UX JEUCTBUA.
Opranuzaiusi reHoMa OakTepuit
AHTHOAKTepUATIbHBIE MPETapaThI.
Oprann3zanusi reHoMa 3yKapuoT
I'eHoMHOE penakTUpOBaHUE.

Tembl OcHoBHOe coepkaHne JedATe1bHOCTD
IIKOJbHUKOB
Tema 1. OcCHOBHBIE BEXU Pa3BUTHSA [IpakTnueckas pabota
Moaexkyasipaas MOJIEKYJISIPHOI OMOJIOTHH. «Bpraenenue JIHK u3

OaHaHa.
[IpakTnueckas pabota
«Mogenp JIHK-
OpUTaMI.
[IpakTuyeckas padora
«Onpenenenue
KauyecTBa MpenapaTroB
JIHK ¢ momoripro
CHEKTPO(HOTOMETPHI
(Ipu HATMYIHHA
000OpyI0BaHU).
[IpakTuueckas paborta
«PemummkatuBHas
MaIlliHa (urpa-
JIEMOHCTpALIUS )».
[IpakTruueckas padbota
«THP (Mmonens
aMIutdukamnus Ha
Oymare)».
[IpakTruueckas padora
«Cnia mpomMoTOpay.
[IpakTrueckas padbota
«Pemienue 3a1ay Ha
TEHETUYECKUU KOJ.
Tpancnsauus.
[IpakTuueckas paborta
«DonnauHr GENTKOBY.
UccnenoBarenbckas
paboTta
«Pacrnipoctpanenue
AHTUOMOTUKOPE3ZUCTEHT
HBIX OaKTEepuii».
[IpakTuueckas padorta




«PaboTa B OBpeMEHHBIX
IeHeTUYECKUX 0a3zax
naHHbIX. [IpoBenenue
In silico ananuza

IIOCJIEA0BATEIbHOCTEN
TEHOBY.
Tema 2. IIpenmer reneruxu. Kpatkas Ponesas urpa
MosekyasipHbie UCTOPUS Pa3BUTHUS MIPEACTABICHUS | « AJIICTN.
OCHOBBI T€HETHKH 0 HACJIEICTBEHHOCTH. HccnenoBarenbckuii
(10 9) OT reHa K npu3HaKy: Kak npoeKT MyTareHHbIe
packpacuTh Kota. YTo Takoe (bakTOopHI.

npu3Hak? [lyTe OT reHa 1o
npu3Haka. Myrtanuu. AJend.
I'eTepo3uroTsl U TOMO3UTOTHI.
JIOMUHAHTHBIE U PELECCUBHBIE
aJuIenu.

I'ens1 cTpOAT OpranusM.
BxurroueHne 1 BBIKIIFOUECHHE
6omb1oro Habopa renoB. Kak
KJIETKH [IOHUMAIOT, KaKH€ TeHbI
JIOJKHBI pabOTaTh.

JIMCKpETHOE HACJIEI0BAHUE
NPU3HAKOB. 3aKOHBI MeHnaens:
OJIVH I'€H - OJIMH npu3Hak. Cxema
CKpEIlIUBaHUs. 3aKOH
eaMHO00pa3ust THOPUIOB IMTEPBOTO
NOKOJIEHUSA. 3aKOH paclIeIICHUs
IPU3HAKa BO BTOPOM MOKOJICHUHU.
3akoHbl MeHaens: HECKOJIBKO
TE€HOB - HECKOJIBKO IPU3HAKOB.
JurnOpugHoe CKpelMBaHue.
HeszaBucumoe pacxoxaeHue
xpomocoM. ClenieHHoe
HaCJIEI0BAHHE.

B3aumopericTBre reHoB.
AJnenpHOE U HEaJUIENbHOE.
Onpenenenue nona. [TonoBeie
XpOMOCOMBI. CaMIIbl U CAMKH.
Biusiaue hakTopoB okpyKaromiei
cpeabl. XpOMOCOMHOE
onpeznenenue noia. [lonossie
xpomocoMmsl. [Ipobiema
JOTIOJIHUTEIBHOU X-XPOMOCOMBI y
KEHIIMH. TpeXuBETHbIE KOLIKU.

Ponesas urpa «Cynb0a
KJIETKW». | eHbI-
MEePEKITI0YATENM.
[IpakTrueckoe 3agaHue
«ANTOPUTMBI 1JI4
KJIETOK».
IIpakTueckoe 3axanue
«EnunooOpaszue
MEPBOTO MTOKOJICHUSD.
IIpakTueckoe 3axanue
«Pacmennenue Bo
BTOPOM IOKOJICHUW.
Hccnenosarenbckui
MPOEKT «3aKoHHbI [
Menneis B
AKCIIEPUMEHTE.
IIpakTrueckoe 3agaHue
«Pemietrka Ilenneray.
[IpakTrueckoe 3agaHue
«HacnenoBaHnue,
CIIETIJICHHOE C ITOJIOM).
[IpakTrueckoe 3aHsTHE
«B3aumonenicTBus
re€HOB (MOJECIHPOBAHUE
CHUHTE3a U TPAHCIIOPTa
MMUTMEHTA B KJIETKY )».




Tema 3.
Monexkyasipabie
OCHOBBI CeJICKIHU
(14 v)

['eHbl B mOMyJISIUSAX: BEJIUKOE
paBHoBecue. [lonmymsusa. YacTorsl
BCTPEUAEMOCTH MPU3HAKA U
ajuiesisd. Y paBHeHue Xapau-
Baiin6epra. [Tonynsun
MEHSIOTCS: YUCIEHHOCTD,
MUTpALMs U BBIOOp Cympyra.
@akTOpbl, KOTOPHIE BBIBOJAT
NOMYJISIUIO U3 PaBHOBECUS XapIu-
BaitnGepra. YucineHHOCTb
nonysiuuu. Ponesas urpa
«9ddekt ocHoBaremns». [perid
reHoB. Myranuu. Heciyuaiinoe
ckpemnBanue. M3osus.
ITonmynsaunyu MEHAIOTCS:
€CTECTBEHHBIN 0TOOp. MexaHusm
JEHCTBUS €CTECTBEHHOTO 0TOOPA.
JBrxymuii 0Toop.
MonaudukanronHas
M3MEHYUBOCTh. CTaTUCTUUECKHUE
0COOCHHOCTH MOJIU(PUKAITMOHHOMN
n3MeHuuBocTu. Hacienosanue
KOJINYECTBEHHBIX MPU3HAKOB.
KonuuecTBeHHBIE TPU3HAKHU.
CpenoBast ”BMEHYHUBOCTh
npusHaka. Koaddurment
HacJieyeMOCTH npu3Haka. OTBeT
Ha oTOop. [Touck renon
KOJINYECTBEHHBIX MMPU3HAKOB.
OIHOHYKIICOTUAHBIE BAPUAHTHI
reHoB. JIHK-uum. [TotHOreHOMHBIH
aHAJIN3 aCCOLIMALINM.

«OMBD» HaJI TEHOMOM.
[ToctrenomHuas spa. ObpaTHas
reHeTuka. « OMUKCHBIC
uccnenosanus. lIporeom,
MeTabosoM. JlomecTuKanus u
LEHTPbI TEHETUYECKOTO
pazHooOpa3sus. [loncku pactenuii ¢
«XOPOIIMMMU» NPU3HAKAMH TSI
yenoBeka. LleHTpbl reHeTHYecKoro
pazHooOpasus. Hukonaii IBanoBu4
Basunos. Cenekuus.
KombunarnnonHast u rubpuHas
cesiekius. ['eTeposuc.

[IpakTrueckoe 3agaHue
«YacToTh! anneneu,
FeHOTUIIOB U
(hEHOTUTIOBY.
Hccnenosarenbckuil
MPOEKT «AHAIN3
FeHETUYECKOM
CTPYKTYPbI MOMYJISIIUN
(Ha OCHOBE 3aKOHA
Xapnu-Baiinbepra)».
Ponesas urpa «ddexr
OyTBUIOYHOTO
TOPJIBIIIIKAY.

Ponesas urpa
«EcTecTBeHHBIN
0TOOP».
HccnegoBaTenbckue
paboThI
«MoaudukanmoHHas
W3MEHUYHUBOCTh
pAaCTEHUH B IIpeenax
BaIllero MecTa
KUTEJIbCTBAY.
IIpakTHueckoe 3agaHue
«ATPOHOMBDY.
[IpakTueckoe 3aganue
«["'omonoruueckue
PAIbI HACIEACTBEHHOM
W3MCHUHBOCTI.




CoXpaHHUTh U U3YUUTH TCHBI, YTOOBI
MeHATH Oyaymiee. Kak nmpaBuibHO
XxpaHuTh rensl. Komtekuu
F€HETUYECKUX PECYPCOB PACTCHHUIA.
[TpakTukym u/unu
HCCJIE0BATEIIbCKUN IPOEKT:
MeTobl KyTbTUBUPOBAHUS 1N Vitro
JUISl COXPAHEHUS TEHETUUYECKUX
PECYPCOB PACTEHUU U ISt
YCKOPEHHOM CEJIEKIIUN
['eneTnueckue NEHTPHI B HAIIEH
cTpaHe. [ e 3aHnMaroTCA
TEHETUKOW U TEHOMUKOU ISl HY KT
CEJIBLCKOr0 X035MCTBa.
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