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PABOYAS ITPOTPAMMA
KYPCA BHEYPOYHOU AEATEJIBHOCTHU

«bnomorus. HpOCKTHO'I/ICCJ'IGIIOBaTeJ'IBCKaSI ACATCIIBHOCTB»
(5-9 KJTACCEI)



COJEPKAHUE

IosicHuTe/IbHAS 3aMUCKA

AKTyanbHOCTh U HA3HAYEHHUE TIPOTPaMMBbI

BapuanTsl peanu3zanuu nporpaMMsl 1 (GOpMBI IPOBEICHUS 3aHATUI
B3aumocBs3b ¢ mporpaMmoi BOCIIUTaHUS

OcobenHocTr pabOTHI IEAarora 1o nporpamme

CoaepsxkaHue Kypca BHEYPOUHOI /1eSITeIbHOCTH

Moy «Kax >KHBOTHBIE U paCTEHUS PUCTIOCA0TMBAIOTCS (IBOIIOIIMOHHAS YKOJIOTHS)
5-6 knaccel (34 yaca)

Monayabs «OCHOBBI pacTeHHEBOACTBaY 7-8 Kitacchl (68 yacoB)

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

Monynbs «MonekyssipHbie OCHOBHI (pru3ronoruu u hapmakoiorum» 9 kinacc (68 gacos)
Monyns «MonekyisipHble OCHOBBI celekuum» 9 kiace (68 yacoB)

IlnaHupyembie pe3yabTaThl 0CBOCHHS KypPCa BHEYPOYHOI 1eSITeJIbHOCTH
JInyHOCTHBIE pe3yNbTaThI

MeranpenMeTHbIE pe3yIbTaThl

[IpenMeTHbIE PE3yabTAThI

TemaTnuyeckoe NJIAHUPOBAHUE

Monynb «Kak )KUBOTHBIE U pacTEHUS MPUCTIOCAOTUBAIOTCS (IBOTIOIMOHHAS YKOJIOTHS)
5-6 kiaccer (34 Jaca)

Moy «OCHOBBI paCTeHHEBOICTBAY /-8 Kiacchl (68 yacos)

Monynb «buorexnonorumn» 7-8 knacchl (68 4acon)

Monaynb «MosekysipHble OCHOBBI (hrszuosioruu u papmakonorun» 9 kinacc (68 yacos)
Monynb «MonekyJIsipHbIE OCHOBBI cesleKuum» 9 kiace (68 yacos)



HOACHUTEJBHASA 3AITMCKA

AKTyaJbHOCTh M Ha3HaueHWe mporpammbl. [Iporpamma paspabortana B
COOTBETCTBUM C TpeOoBaHusiMu DenepaibHOr0 rocyIapcTBEHHOIO 00pa3oBaTEIbHOTO
CTaHJapTa OCHOBHOIO o0miero oOpa3oBaHUs, OpHEHTHpPOBaHAa Ha olecreueHue
UHAVBUIYAIbHBIX MOTPEOHOCTEH 00yyaromuxcsi M HampaBjieHa Ha JOCTUXKEHUE
IUTAHUPYEMBIX PE3yJIbTATOB OCBOEHHS MPOrpaMMbl OCHOBHOT'O OOIIEro 0Opa3oBaHUs C
y4eTOM BBIOOpa yYaCTHHKaMHM OOpa30BaTEIbHBIX OTHOIIEHUN KypCOB BHEYPOUYHOM
JEeATEIBHOCTH. JTO MO3BOJSET 00ECIEUUTh EAMHCTBO 00s13aTenbHbIX TpeboBaHuit GI'OC
BO BCEM IPOCTPAHCTBE IIKOJBHOIO OOpa30BaHUs: HE TOJIBKO HAa YPOKE, HO U 3a €ro
IIpEIEIIaMHU.

AKTyaJlbHOCTh ~ pe€ajiu3allud  JTaHHOW  MporpaMMbl  OOYCIIOBJIEHA  CcaMoi
0COOEHHOCTBIO MMPOEKTHO-UCCIEA0BATENBCKOMN ACSITENBHOCTU. DTA IEATEIBHOCTD JIEKUT
B OCHOBE ITO3HABATEJILHOIO MHTEpeca peOeHKa, SIBISETCS 3aJI0rOM YMEHUS [JIaHUPOBATh
J00bIe IEUCTBUS U BAXKHBIM YCIIOBUEM YCIICIIIHOM peanu3anuu uaei. JIroobie n3aMeHeHus
COBPEMEHHOI0 O0OIleCTBa CBSI3aHbl C NPOEKTaMU U UCCIEIOBAHUSIMH — B HaykKe,
TBOpPYECTBE, OM3HECE, OOIIECTBEHHOM XU3HU. [103TOMYy Ba)KHBIM 3JIEMEHTOM Pa3BUTHUS
JUYHOCTU OO0ydaromerocs: sBigeTcss (OPMHUPOBAHUE OCHOBHBIX HABBIKOB IPOEKTHO-
UCCIIEOBATEIBCKON IESATEIBHOCTH.

[IporpamMmoii npeaycMoTpeHO (OPMUPOBAHHE COBPEMEHHOIO TEOPETHUECKOTO
YPOBHSI 3HAHMH, a TaKXKE U MPAKTUYECKOro OmbiTa padoTel € J1abOpaTOPHBIM
000pyI0BaHUEM, OBJIAJICHUE NpPHUEMaMH HCCIIEOBATEIbCKON NeATeIbHOCTH. MeToabl
OpraHu3alMd  00pa30BaTEIbHOM W  HAYYHO-UCCIENOBATEIbCKONM  JAESTENbHOCTU
OpeaycMaTpuBalOT (OPMUPOBAHUE Y OOYyYaromIMXCS HECTaHAAPTHOTO TBOPYECKOTO
MBIIIJIEHUS, CBOOOIbI CAMOBBIPAKCHUS M MHAUBUAYATLHOCTH CYXKICHUM.

JUis mosHOro ydera MHOTPeOHOCTEM yuallMXcs B MpPOTrpaMMe HCIOJIb3YeTCs
mudepeHIMPOBAaHHBIN  TOAXO0A, YTO CTHUMYJUPYET YYallerocs K YBEIWYEHUIO
NOTPEOHOCTH B MHAMBUAYAJIbHOMN, MHTEIJIEKTYaIbHOW U MMO3HABATEILHON JESTEIHHOCTH
Y Pa3BUTHIO HAYYHO-HUCCIIEA0BATEIbCKUX HABBIKOB. [[porpamMma ctaneT BocTpeOOBaHHOM
B IEPBYIO Ouepelp MIKOJIbHUKAMHU, KOTOpPBIE HMEIOT CTOMKHA HWHTEpEC W
COOTBETCTBYIOLIYI0 MOTHUBALUIO K U3YUEHUIO MPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA,
€CTECTBEHHBIM HAyKaM U TEXHOJIOTHSIM.

B noapocTkoBOM BO3pacTe yyauecs MposiBIIsAIOT CBOK 3aMHTEPECOBAHHOCTD B TOM
WIM WHOW 00JIacTW 3HAaHWW, HAYYHOM HaIpaBiIeHUH WM MNPOdeCCHOHATBHON
nesiTenbHOCTH. TakuMm 00pa3oM MNpPOUCXOAUT (OPMHUPOBAHME I[IO3HABATENBHOW U
npodeccuoHanbHON COCTABISIONIECH JTMYHOCTH, TOMOTAET y4yalleMycsl B ONpelelIeHUn
OyIy1Iero »U3HEHHOI0 yTH U B IPO(EeCCHOHaTBLHOM BHIOOPE MOCIE OKOHYAHUS IIKOJIBI.
[TogoGHOTO po/ia 3aMHTEPECOBAHHOCTD CTUMYJIMPYET MOCTOSIHHOE JKEJTaHUE IIKOJIbHUKA
K TMO3HAaHUIO HOBOTO, PACHIMPEHUI0 M YIIyOJEHHIO COOTBETCTBYIOLIUX 3HAHUU, U



MOJIyYEHUI0 HOBBIX B TOM YHCJE MPAKTUYECKUX HABBIKOB, a TaKXe MOTHUBHUPYET
ydJarierocs Ha npodOopueHTaIIHIO.

[Iporpamma HareneHa Ha TIOMOIL PEOCHKY B OCBOCHHHM OCHOB OPTaHM3AIlUU U
OCYIIECTBIICHUSI COOCTBEHHON MPOEKTHO-MUCCIIEAOBATEILCKON ACATEIHHOCTH, a TAK)XKE B
NpUOOPETEHUH  HEOOXOJWMOTrOo OmbITa g paOOThl HAJ  WHIWBUAYAJIbHBIM
UCCIIEIOBAHUEM WJIM IPOEKTOM. [IporpamMma momMoskKeT MIKOJIBHUKY B OoJiee ri1yOoKoM
M3YUYEHUHM MHTEPECYIOIIEH ero 00JIacTH €CTECTBEHHBIX HayK, a TakXKe B MPUOOPETCHUH
BOXHBIX COIMAIBHBIX HABBIKOB, HEOOXOJIUMBIX IS MPOAYKTUBHOW COIMANIU3AIANA U
(bopMHUpPOBaHUS TPAKIAHCKON TTO3UITUU:

— HaBBbIKa CAMOCTOSITEIBHOTO PEIIEHUSI aKTyaJbHBIX HCCIIEAOBATEILCKUX WITU
MPaKTUYECKUX 3a7a4, BKIIOYAIOIMIETO B ce0s YMEHHE BHICTh W aHAIM3UPOBATH
MpoOJeMbl, HYXKIAIOIMHUECS B PEIICHHH, yMEHHE JeTajdbHO IpopadaTeiBaTh U
peann30BbIBaTh CIOCOOBI paOOTHI C HUMH, YMEHUE TUIAHUPOBATh COOCTBEHHYIO padoTy U
CaMOCTOSTEIIEHO KOHTPOJIMPOBATH CBOE MPOJIBIKCHUE K JKEIIAaeMOMY pe3yJIbTaTy,

— HaBblKa T€HEPUPOBAHHUS U O(QOPMIIEHHUS COOCTBEHHBIX HJCH, 00JIeYEHUS UX B
yA0OHYIO JJI pacpocTpaHeHus: Gopmy;

— - HaBBIKA YBOXXUTEJILHOT'O OTHOIICHHUS K UyKUM B3IJISIaM U UesiM, 0(hOpMIICHHBIM
B paboTax Jpyrux JIOJeH, IPYruX aBTOPOB — BIAJACIBIEB HHTEINICKTyaTbHOU
COOCTBEHHOCTH;

— HaBblka  MyOJIMYHOTO  BBICTYIUIGHHMSI — mepel  OOJNBIIOW  ayJUTOpHUEH,
apryMEHTUPOBAHHUS U OTCTaWBaHUS CBOEW TOYKM 3pPEHUS, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB U B3POCIIbIX, YOSKIICHUS IPYTUX B CBOCU MPABOTE, MPOJBUIKEHUS CBOMX
ujaeu;

— HaBbIKa pabOTHl CO CICIHATM3UPOBAHHBIMUA KOMITBIOTEPHBIMU IPOTpaMMaMH,
7a00paTOpHBIM  000pYJAOBaHHMEM, TEXHUUYECKUMH YCTPONCTBaMH, OHOIMOTEUHBIMU
dboHIAMH W UHBIMH peCypcaMu, C KOTOPBIMH MOXET OBITh CBsi3aHa TMPOEKTHO-
MCCJICIOBATEIbCKAS ICATEIILHOCTD IIIKOJIbHUKA.

Kpome Toro, pabora mIKOJIbHWUKA HajJ TPOSKTOM WM HCCIEJOBAaHHUEM OyeT
CIOCOOCTBOBATh U PA3BUTHIO €T0 aJCKBATHON CaMOOIICHKH.

BapuaHnTsl peaju3anuu nporpaMMbl 1 GOpMbI POBeIEHUsT 3aHATHIA.

JlanHast mporpamMma paccuuTaHa Ha paboOTy €O IIKOJBbHUKaMU 5-9 KIaccos.
[Temarory BaykHee akIIEHTHPOBATh CBOC BHUMAHHE HE CTOJBKO Ha KaueCTBE Pe3ysIbTaTa
IIPOCKTa WIIM MCCIICIOBAHMUS, CKOJILKO Ha TOM, YTOOBI yUaIlTUCs MMOTydajl 3HaHUS B TOM
YHUCJIC U YePe3 BBITTOJIHCHHUE MPAKTHYECKOTO 3aJJaHus, STl BBIBOJABI M YMO3aKITFOUCHHSI
Ha OCHOBAaHHMHM CBOETO WCCIEIAOBAHUS, YYWICS CpPaBHUBATh €r0 pE3YyJbTaThl C
TEOPETUYECKUM MATEPUAJIOM U UCCIICTOBAHUSIMU IPYTUX IIKOJLHUKOB. Takum 00pa3om,
IITKOJTBHUK OCBOUT OCHOBBI TTPOCKTHO-UCCIIEA0BATEIBCKON ACATENHPHOCTA M IPHOOPETET
HAaBBIK KPUTHYECKOTO OTHOIIICHUS K MaTepUaiy.



[Iporpamma pa3zbuTa Ha MOJIYJH, KOTOpbIE€ MOTYT OBITh HCIOJIb30BaHbI JIHOO
YacTU4HO, JiMOO TmoJHOCThio. Tak Moaynb «Kak JKMBOTHBIE U pacTeHUs
MPUCIIOCA0INBAIOTCS» (IBOJIIOIMOHHAS SKOJIOTHS) TPEANnoiaraeTcs Jjisl U3y4eHus B 5
i 6 kinacce B TedeHue opHoro roxa (34 waca B rox). Monymu «OCHOBBI
pacTeHneBoACTBa» U «buorexHomorus» paccuuTaHbl Ha 68 4YacoB U MOTYT OBITh
peanr3oBaHbl B TeUeHUH 2-X JieT (1mo 34 yaca B roj) wiu B TedyeHuu 1 roga (68 yacos B
ron). Bo BTopoMm ciydae BO3MOXHO MpoXoxkjaeHHe o6oux wmoayne («OCHOBBI
pacTeHueBoACTBay B 7 i 8 kiacce, «buorexnonorun» B 7 uiu 8 kiacce). AHAIOTUYHO
Moy «MoJeKyJsipHble OCHOBBI (pr3noJIoruu U dhapMakoaorum» U «MoJeKyIsipHbIe
OCHOBBI CEJIEKIIMI» pacCYUTaHbl Ha 68 YaCOB U MOTYT OBITh PEAIM30BAHbI B TEUCHHUH 2-
x Jjiet (1o 34 yaca B roa) win B TeueHuu 1 roga (68 yacoB B roa). Bo BTopoM ciydae
BO3MOXXHO TPOXOKAeHUE 00oux moayiei («MoJieKyIsipHble OCHOBBI CEJICKIUN» B 8
kJacce, «MoseKysipHble OCHOBBI (PM3HOJIOTHH U hapMaKkoIoruu» B 9 kiacce).

MoOXHO pPEKOMEHI0BAaTh HCIOJIb30BaTh MOIyiIu «Kak >KUBOTHBIE M PaCTEHUS
npucnocadiauBatoTcs», «OCHOBBI PACTCHHEBOJCTBa», «MOJEKYJISIpHbIE OCHOBBI
CEJICKIIMM» B Ka4eCTBE HEMPEPHIBHOIO 00pa3oBaTeIbHOTO UKia (5-9 kinacc o 1 vacy B
HEJENI0) JUIsl KJIAcCOB arpoOMOTEXHOJOTMYECKO HampaBieHHocTH. Moaynu «Kaxk
KUBOTHBIC U PACTCHUS MPHUCIOCAOIUBAIOTCA», «buoTexHonorun» u «MoneKyIsipHbIe
OCHOBBI (PU3HOJIOTUU U (HapMaKOJIOTUN» B KaueCTBE HEMPEPHIBHOIO 00pa30BaTEIILHOTO
mukina (5-9 kmacc mo 1 4Wacy B HeIenmo) IS KJIacCOB OHMOTEXHOJOTHMYECKOIO HIIH
MEIMLIMHCKOTO HANPaBJICHUH.

B3aumocBsa3p ¢ nporpammoit Bocnuranusi. [Iporpamma kypca BHEYpOUHOU
NEeSATEeIbHOCTH pa3paboTaHa € Y4YETOM PEKOMEHJAlMi MNPUMEPHON MpOrpamMMbl
BOCIIUTAHUS, YYUTHIBAET IICUXO0JIOTO-T1€1arOrMY€CKUEe OCOOCHHOCTH JAHHBIX BO3PACTHBIX
KaTeropuid. JT0 MO3BOJISIET HA MPAKTUKE COCAMHUTH OOYYaIOIIyl0 W BOCIUTATEIbHYIO
NEATENIbHOCTD Me1arora, OpUeHTUPOBATH €€ HE TOJIbKO HAa MHTEJUIEKTyaJbHOE, HO U Ha
HPaBCTBEHHOE, COIMAIILHOE pa3BUTHE PEOCHKA. ITO MPOSBISETCS:

— B IPUOPUTETE JIMYHOCTHBIX PE3YJIHTATOB peaju3alliu MporpaMMbl BHEYPOUHOUH
NEATEIbHOCTH, HAIEIINX CBOE OTPAKEHUE U KOHKPETU3AIMIO B TPUMEPHOU porpamme
BOCITUTAHUS,

— B BO3MOXHOCTH KOMILUIEKTOBAHHSI PA3HOBO3PACTHBIX TPYII JJIsi OpraHu3aluu
npo(OpUEHTAIMOHHON  JEATETLHOCTH IIKOJbHUKOB, BOCIHUTATEIHbHOE 3HAYCHUE
KOTOPBIX OTMEYAETCS B MPUMEPHOM MpOorpaMMe BOCIIUTAHUS;

— B UWHTEPAKTUBHBIX (opMax 3aHIATHA IS IIKOJIHHUKOB, O0ECMEYMBAIOIINX
OOJBIITYI0 WX BOBJEYCHHOCTh B COBMECTHYIO C TIE€JaroroM © APYTHUMH JEThbMHU
JeSITETLHOCTh M BO3MOYKHOCTH 00pa30BaHUS Ha €€ OCHOBE JETCKO-B3POCIIBIX OOITHOCTEH,
KJIIIOYEBOE 3HAUYEHHE KOTOPBIX [IJII BOCIHUTAHUS MOAYEPKUBACTCS MOPUMEPHOM
IPOrpaMMOii BOCIIUTAHUS.



Oco0enHocTH padoThl YUYUTeJIs MO MporpaMMe. 3ajiadya yUuTessi COCTOUT B TOM,
4yTOOBl  COMPOBOXKJAATh IMpolecc MNpodhecCHOHANbHOW OpPUEHTAIMU  IIKOJbHUKA,
packpbiBas MOTEHIIMAN KaXKIOro 4epe3 BOBJICUECHHE B MHOTOOOPA3HYIO JESTENbHOCTD,
OpPraHMW30BaHHYIO B pa3HbIX (hopmax. [Ipu 3ToM pe3ynpTaToM pabOThl YUUTENS B IEPBYIO
ouepeib ABISIETCS JMYHOCTHOE pa3BUTHE Yydanlerocs. JIMYHOCTHBIX pe3yJIbTaToOB
YUHUTENIb MOXET JOCTUYb, YBJIEKash yYEHHKAa COBMECTHOM M HHTEPECHOM UM 000UM
NeSATEIbHOCThIO,  YCTaHaBIMBAasE  BO  BpeMs  3aHATUA  JOOpOKENIaTEeNbHYIO,
MOIJIEP>KUBAIOIIYI0 aTMOC(hEpY, HACKIIIAs 3aHATUS LIEGHHOCTHBIM COJEP>KaHUEM.

[IpuMepHast cxema NPOBEICHHUS 3aHATHM 110 IPOrPAMME:

1. OObsicHEHHNE TEOPETUYECKOIO0 MaTepraa o TeMe.

2. TlogroTtoBka K OHKCHEPUMEHTAJIbHOMY 3aHATHIO, OOCYXKIEHHE OOBEKTOB MJis
MPAKTUYECKOTO 3aHITHS.

3. IlpoBeaeHue nMpakTUUECKOrO 3aHATHsI — OCHOBHAsA 3a/ladya OCBOCHUE METOA0JIOT U
JAHHOTO IKCIIEPUMEHTA.

4. Ilo OKOHYaHHMM TPEAJIOKUTH JETSIM, KOTOPbIE 3aWHTEPECOBAINCH JIaHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €r0 B HCCIEAOBATENIbCKUN MpOoeKT. s 3Toro HeoOXoaumo
o0CyIuTh OOBEKTHI, KOTOpbIE€ YYEHUK OyJeT UCCIeA0oBaTh, COCTaBUTh IUIAH
HKCIIEPUMEHTA.

5. Tlomoub yueHUKY MPOAHATIU3UPOBATH PE3YIbTATHI SKCIIEPUMEHTA.

OueHuTh pe3ynbTaThl IPOEKTHO-UCCIEN0BATENBCKON AEATEIbHOCTH IIKOJIbHUKOB
MOKHO B IIpoOlLleCCe 3alllUThl MMM CBOMX pPa0OT B paMKax IIKOJbHOW HAay4YHO-
IPAaKTHYECKON KOH(pEpEeHIUH.



COJIEP’)KAHUE KYPCA BHEYPOUHOMH JEATEJBbHOCTH

Moayab «Kak :KHBOTHBIE H PACTEHHUS NPUCTIOCAOTUBAIOTCD) (IBOJTIOIHOHHAS
3Ko0JI0THs) 5-6 KJacchl (34 yaca)

1. Mot uccnedyem sucusvte oo6vexkmeot (6 uacos)

CBoiicTBa M CTpOEHUE MKUBBIX OPraHU3MOB (CTpoeHue KieTku). Bua, ocodbb —
OpraHmM3M Kak eluHas cucrema. Amantanuu (mpucnocobnenus). [lonarue romeocrasa
AKUBOTO opranuzma. CriocoOsl €ro nogaepxKaHusl.

[lonsiTne BapuaTMBHOCTH npu3Haka. lccienoBarenbckue padoTel «Bce
(cunHmIBI, O€NKHU, Oepe3bl U T.11.) OJuHAKOBbIE? DOTOKBECTY.

Orpanuuenuss Mopdosorndeckux u (usznonoruueckux agantanuil. Ilouemy
OpraHU3Mbl HE CTAaHOBATCS OECKOHEYHO OONbIIMMH, MAaJECHbKUMHU, BCESAHBIM.
[IpakTnueckas pabora «CocTaBisieM KHUTY PEKOPJOB PAaCTEHUH M KUBOTHBIX HAILETO
Kpas».

2. Bnusanue oxkpyxcaroweii cpeowt na sncugsle opzanuszmolt (12 uacos)

dakTopbl OKpy:Xarouieil cpeabl (a0MOTHYECKUE, OMOTUYECKHE, AHTPOIOTECHHBIE).
[Ipumepsl  aOnoTudeckux (HaKTOPOB, OKA3BIBAIOIIMX OCHOBHOE BJIMSHUE Ha
KU3HEACSITENbHOCTh  JKMBBIX ~ OpPraHM3MOB:  TEMIIepaTypa, CBET,  BIAXHOCTb.
[Ipaktuueckoe 3ansitue «l{Bet u Temno» (KyOUKHU JbJa B3BECUTH, MOJIOKHUTH B YaIIKU
[letpu Ha pa3HOLBETHYIO Oymary, uepe3 30 MUHYT B3BECHTh 3aHOBO — KTO OBICTpee
pactasun). [Ipaktuueckoe 3anarue «HYTo pacTBopsieTcs B BoJe» (dKCHepuUMEHT « Kuakui
nomy). [lpaktudeckoe 3anstue «Juddysus Bemects B Boje (pacTBOpHI)», «JIBUkeHME
pacTBOopoB 1o 1BeTKYy». [Ipaktuueckoe 3ansitue «Jlem mnaBaer B Boje (aiicOepru,
3aMmep3aHue BoAoeMOoB)». [IpakTudeckoe 3anstue «Jleg npu 3amep3aHun pacuIupsieTcs»
(pa3pyuieHue kaMHs (MOYBOOOPA30BAHUE), 3aMEP3aHNE KIIETOK).

OCHOBHbIE ~ 3aKOHOMEPHOCTH  IPHUCHOCOOJEHUS  JKUBBIX  OpPraHHW3MOB K
abmotnueckuMm ¢daktopam. [IpucrnocoOiaeHuss K OCHOBHBIM aOMOTHYECKUM (haKTOpam:
TEeMIepaTypa, BIaAKHOCTb U cBeT. llpaktuueckoe 3anstue «lllybGa» (kyOuku nbaa
3aBEpHYTh B pa3HbIi MaTepual, B3BecUTh). [IpakTtuueckoe 3ansarue «l IurMeHTsn (MOKHO
pa3lieuTh Ha BaTMaHe Kpacutenu u3 (uaomactepoB». IIpaktuueckoe 3anarue «Kak
’KUBOTHBIE IJIABAIOT B BOJIe» (DKCIEPUMEHT C TUTIETKOM).

HccnenoBatenbckue padboThl «BiusHue cBeta (Teria, BIaKHOCTH, COCTaBa IOYBHI)
Ha pacTeHHsT B €CTECTBEHHBIX WJIM MCKYCCTBEHHBIX YCJIOBUAX» (HA JOCTYITHOM
Marepuasie).

3. Bzaumooeiicmeus sncusvix opzanuszmos (4 uaca)

buotuueckue (bakTopBhl. 3aKOHOMEpPHOCTHU pa3BUTHS MEXBUIOBBIX
B3aUMOOTHOLIEHU. Ko3Boyonus (XWIIHUK-)KEPTBA; MApPa3UT-XO34MH) BOJIIOLHS
cTpareruii no0biBaHusl nuiy. CounanbHOCTh. Buasi-Bcenenipbl. [lepeuens pacteHuii-
Bpeauteneid. HccnenoBatenbckas pabora «HaOmioneHus 3a B3aMMOOTHOILIEHUSIMU



KUBOTHBIX MPU JOOBIBAHUU MUIIU (KOPMYILIKH JJIs ITULL, JIJIs1 TOPOJCKUX WIIA CENTbCKUX
KUBOTHBIX). BeO-xamepwi». HccnenoBarenbckas padorta «PacmpocTpaHeHue BUAOB-
CHUHAHTPOIIOB B HAIIEH MECTHOCTH.

4. Yenosek 6 sncuznu pacmenuit u ycusomnwix? (6 uacos)

AnTponorennsie ¢paktopsl. [IpaBaa jau, 4T0 MepBOOBITHBIE JIFOIU KUITU B TAPMOHUH
¢ npupoaoi. O1oManIHUBaHUE U MPUPYUYEHUE KUBOTHBIX M PAaCTEHHl. 3ayeM cracatb
BBIMUpAIOIME BUJBI, KaK 3TO Aenarb. KyJabTypHble pacTeHHs U WX JIUKUE TPEIKH.
[Touemy BakHO MX COXpaHATh. Pa3HOOOpa3ue KylbTYpHBIX PACTEHHI M UX 3HAYEHUE B
®KU3HU yenoBeka. KpacHas kaura Bamiei teppuropun. Oco6o oxpaHsemMble TEPPUTOPHH,
3anoBegHUKU Poccum u mupa. Ilpaktuyeckas pabora «PasHooOpasue KyJIbTypHBIX
pPacTEeHU! B BallleM PETHOHEY.

HccnenoBatenbckas paborta «BiusHHE aHTPONOTEHHBIX (DAKTOPOB Ha pa3BUTHE
pacTeHUl B TOPOJI€/HACETIEHHOM ITYHKTE.

Okckypeust/mpaktuueckas padbora «OOIIT B Bamem pervoHe — yHUKaJIbHBIC
O0OBEKTBI TPUPOIBD.

5. Okonozuueckue nuwu (6 uacos)

buocdepa — onHa U3 BaxkHEHIIMX 000704YeK 3eMian. YTO Takoe «3KOJOTHUECKHe
HUIIW» U Kak OHU (opmupyrorcs? dopmupoBaHue 3HaAHUN MO OMOPA3ZHOOOPA3HIO
KU3HEHHBIX  (QOpM,  TMOBEACHUYECKHX  NPHUCHOCOOJIeHHH,  MoAuUKAIIMOHHAS
M3MEHYMBOCTD (Ha 6a30BOM ypoBHe). PactuTtenbHble coobmiecTBa U ux Tunsl. Pa3Butue
Y CMEHBI PaCTUTENIbHBIX COOOIIECTB.

UccnepoBarenbckue padoOThl «IKOJOTUYECKHE HUILIM BOKPYT Te0sS — OMNHCaHUE
dakTopoB OKpyXatome cpeabl». HMccnenoBatenbckue padotel «DeHosornveckue
HaOJIIOICHUAY .

Moayab «OCHOBBI pacTeHHeBoOACTBa» 7-8 Kiacchl (68 yacoB)
1. Beeoenue ¢ pacmenuesoocmeo (2 uaca)

Uro-Takoe pacTeHUEBOACTBO: OCHOBHBIE (DAaKTOPhl BBIPAUIMBAHUSA PACTEHUU.
Hcropust pa3BuTHs arpoxuMuyeckux 3HaHui (paborsl M.B. Jlomonocoga, 0. JIubuxa,
byccenro, B.B. JlokyuaeBa, K.A. Tumupszesa, [1.A. Kocteruera, [[.H. [IpsauninukoBa
u jap.). [Ipaktuueckas padora «bouka JInbuxay.

2. Aepomexnuueckuii 3xcnepumenm (6 uacos)

[IpaBuna MOCTAaHOBKM arpo3KCHEpUMEHTOB. llOCTaHOBKAa SKCHEPUMEHTOB C
pacTeHussMH. BBIOOp TeMbl, COCTaBlIEHHE TUIIOTE3bl, LENU U 3a7ad HKCIEPUMEHTa IO
BBIPAIIMBAHUIO PACTEHUM B KOHTpoiaupyeMou cpene. KoOHTposM, NOBTOPHOCTH,
nmpoBeeHue dKcnepuMmeHTta. [lmanupoBanue skcnepumeHTa. OLIEHKA pe3yJIbTaToOB
skcniepuMenTa. MccnenoBarensckas pabora «@DakTopbl, BIMSIONIME HA MPOpACTaHUE
ceMsIH (pPOCT ITPOPOCTKOB)».

OcBO€HME TEXHOJIOTUH KPYTIJIOTOAUYHOTO BBIPAIIUBAHUS CaJaTOB U MUKPO3EJIEHU



B KOHTPOJIMPYEMBIX HCKYCCTBEHHBIX yCHOBUsX. COOp YCTaHOBKH [JIsl BbIpalllMBaHUS
PACTEHHI B KOHTPOJIMPYEMBIX YCIIOBHSIX.
3. Poab xumuueckux rnemenmos ¢ numanuu pacmenuit (20 uacos)

Bonma. PactBop. BriTsKKa. AHMOHBI, KAaTHOHBI, 3JIEKTPONPOBOAHOCTL M pH
pactBopa. Posib XMMUYECKUX JIEMEHTOB B IUTaHUU pacTeHul. [lomyyenne nuraTtenbHbIX
BelecTB pacTteHusIMU. [IpakTuyeckas padora «CxeMbl MUTATENbHBIX pacTBOPOB. Pacuer
7103 YIOOpEHUM ISl MUTATENIbHBIX PACTBOPOB.

VYn00peHusi: OpraHudeckue, MHUHEpalbHblE, MUKpoOuosorndeckue. Tumbl
nuTaHus pacTeHuil. Bo3gymiHoe W MuHepanbHOE (KOpPHEBOE) NUTAaHUE PACTCHUM.
TpaHcnOpT NHUTATENBHBIX BEIIECTB PACTEHHM: BOCXOASAIIMA W HUCXOISAIIAN TOK.
Baxneiimme kanuiinele, pocpopHble U a30THbIE yAOOpeHus, ux cBoicTBa. [IpocTeie n
cinoxHble ynoopenus. [lpaktudeckas padora «lIpaBuna cMemudBaHUs YI0OpEHUII
[TpakTrueckas pabora «I[Iutanue pacTeHuil: TEXHOIOTHSI IPUTOTOBICHUS TUTATEIbHBIX
PacTBOPOB ISl Pa3HBIX KYJIbTYP».

PocT u pa3BuTue pacTeHuil: 3Tanbl OHTOreHe3a, (aKTOpbl, BIUSIOLIME HA POCT
pacTeHMii: CBeT, TyCTOTa I[OcaaoK, muTaHue, cyoctpar. IlpakTuueckas pabora
«MOHUTOPHUHT MUHEPAJILHOTO IUTAHUS PACTCHUID.

OcoOEHHOCTM NHTAHHUS PACTEHUH a30TOM. A30T M €ro 3HAY€HUE B KU3HH
pactenuid. @OpMBI a30Ta U UX MPEBPALICHUE B ITOYBE.

Ucrounrku docdopa nis pacrenus. 3naueHue Gpochopcoaepkaumx cCoOeTuHEHUN
B KJIeTKe. Poiib Makpoasprudyeckux coennHeHuit pocdopa B sHEPreTH4ecKoM 0OMEHe.

Bnusnue kanusa Ha (u3MuUecKHe CBOWCTBA MPOTOIIa3Mbl, Ha (HEpMEHTHI
YTJIEBOJIOPOAHOTO OOMEHa, CUHTE3 OenKoB U Ap. Ponp kanus B mogaepKaHUU HOHHOTO
OanaHca B TKaHsX, B IPOLECCaX CaMOPETYJISLIHH.

PerynaropHas u crpykTypooOpa3zoBarenbHas poOJb KalblUsA. Y4YacTHE B
00pa30BaHUU KIJIETOYHOW CTEHKH, MOAJECPNKAHUU CTPYKTYpPbl MEMOpaH U PEryisiuus ux
IIPOHUIIAEMOCTH.

3HaueHWe MarHus B MeTabonu3Me pacTteHuid. Marauwii B coctaBe xyopoduiiia,
CXOJICTBO XJIOpOHIIJIa U TeMOTI00MHA KaK CBUAETEIHCTBO €IUHCTBA OPTaHUYECKOTO
MUpa.

Cepa 1 ero OCHOBHBIE COEJUHEHUS, UX POJIb B CTPYKTYPHOW OpraHU3allK KJIETKH,
y4acCTHE B OKUCIHUTENBHO-BOCCTAHOBUTEIIBHBIX PEAKLIMSIX.

MukposnemenTsl. IIpencraBieHuss 0 pojd MHUKPOIJIEMEHTOB B MeETa0OJIU3Me
pacteHui. OCOOEHHOCTH MOCTYIUIEHUS MHUKPOXJIEMEHTOB B pacTeHus. CUHEprusm Hu
AHTarOHU3M DJIEMEHTOB IIUTAHUs PACTCHUM.

PactutenbHas QuarHocTMKa M METOAbI MACHTU(UKALMKA HEI0CTAaTKa/M30bITKA
aneMmeHToB nutanus. [Ipaktuueckas padota «PacturenbHas qUarHOCTUKAY.

UccnepoBarenbekas padota « O1ieHKa COCTOSTHUSI KOMHATHBIX PACTEHUM, pacTEHUH
Ha WIKOJBHOW TEPPUTOPUHU, YCTAHOBKA NPHUYMUH MATOJIOTHYECKUX COCTOSHHM (IIpH



HAJTVYHHN )».
UccnenoBatenbckass pabota «OuneHKa BIMSHHAA PAa3IMYHBIX JJIEMEHTOB Ha
COCTOSIHHE PAaCTEHUH (COCTaBIEHUE PA3IUYHBIX IOJKOPMOK)».

4. Pezynamoput pocma pacmenuii. 3awguma pacmenui (4 uaca)

[Tonsitue o perymnstTopax pocta pacteHud. CTUMYISTOPBI pocTa — (GUTOTOPMOHBI
(aykcuHbl, THOOEPEIUTMHBI, IUTOKUHUHBI). THTHOUTOPBI pocTa pacTeHuit: 1. mpupoaHbIe
(aOcu3oBasi KMCIOTAa U HEKOTOphbIe (EHOJIbHBIE BEIeCTBa (MKyMapoBas, KOpUYHas,
CAIMIMIOBAas K-Thl), 2. CHHTEeTHYECKHE (MOp(AKTHHBI, PETapAaHThl, A€(POIHAHTHI,
NECUKaHThl, repOunuabl). @OUTOMOHMTOPUHI M OLIEHKAa COCTOSHUSI PacCTEHM.
CoBpemenHble criocoObl MoHMTOpUHra. [lpakTuueckas padora «OUTOMOHUTOPHUHI U
OLIEHKA COCTOsIHUS pacTeHui. COBpEMEHHBIE CITIOCOOBI MOHUTOPUHIA.

Hccnenosatenbckast padoTa «BnusHue rerepoaykciuHa Ha rmpopacTaHue (pocT Ha
Pa3HBIX CTAJUAX, B Pa3HBIX YCIOBUSX) PA3NTHYHBIX PACTEHUN.

3amura pacTeHUil OT BpeauTesneil: ocHOBbl Omometona. Ilpaktuyeckas padbora
«MHCeKTapuu: MpaBUiIa U YCIOBUS Pa3BEACHUS MMOJIE3HBIX HACEKOMBIX).

5. Boonas, necuanan u nougenHnas Kyaiomypol, UX npUMeHeHUe 8 GbIPAUUBAHUN
pacmenuii. Quzuonocua pacmenuii (8 uacos)

BonHas, necuanass ¥ MOYBEHHash KyJbTYypbl, UX MPUMEHEHHWE B BbIPAlIMBAHUU
pactenuii. IlpoBenenue Bonbl B KOpHE W cTeOie pacteHuil. [Ipaktuyeckas pabora
«KopHeBoe naBieHue.

Boaubiii pexuM pacTeHHil: CTpoeHue YCThHIl: (AKTOPhI, BIUSIONIME HAa HX
PACKpPBITHE U 3aKPBITHE. 3HAYEHUE MEXAHU3MA PETYJISLINU UCTIAPEHUS BIaru paCTCHHUEM.
[Ipaktuueckas padora «IIpurorosnenue npenapara yCTbUIl METOAOM CIEIKA».

UccnenoBarenbckue paboThl: «BnusiHUEe yClIOBUW CcOAEp)KaHUS pPACTEHUN Ha
KOJIMYECTBO YCTHUID.

doTocuHTe3 — yHUKaIbHBIN Tporiecc pacTeHuil. TemHOBas u cBeToBas (ha3wl
dboTocunTe3a. 3HaueHue (OTOCUHTE3a JIJIsl )KUBBIX OpraHu3MoB. [IpakTuueckas padoTa
«DyHKIIMOHAJIbHAs ~ JUArHOCTMKA PACTEHUM MO  AKTHUBHOCTH  XJIOPOIIJIACTOB)
UccnenoBarenbckas padora «Ompenenenue xjopopuwmia A wu b, onenka
(OTOCUHTETUUECKON aKTUBHOCTH PACTEHUHN U (haKTOPOB, BIUSIIOIINX HA HEEY.

@akTOphl poCcTa paCTeHUM: BO3AYX WM aspauus. [log3eMHOE ApIXxaHUME PACTECHHM:
COCTaB TIOYBEHHOTO  BO3Ayxa, Ta3000MeH. [a3oo00mMeH mipu  OecrOYBEHHOM
BbIpamuBanuu. [Ipaktuueckas pabora «Asparus, CO2 u O2. JIpixaHue pacTeHU.
[Ipaktruueckas pabota «/lpIxaHue pacTeHUI: OllEHKa MHTEHCUBHOCTH JIbIXaHUSI PACTCHUM
U TJIOJIOBY.

UccnenoBarenbckue paboTel: «BnusHue cnocoba BbIpamuBaHusl (cocTaBa
MUATATEJIbHOW CMECH, CXEMbl BHECEHHUSI) HA POCT U Pa3BUTHUS PA3IMYHBIX PACTCHUID.



6. Kyasmypusie pacmenus. Cospemennvie acnexkmut cenexuyuu (20 uacos)

Kak wyenoBek cranm wucnonb3oBaTh pacteHusa? CBsA3b pa3BUTHS LHBHIA3ALUN
YEJI0BEKa M oJoMaliHuBaHus pacteHuid. Jlomectukanua. uckyccus «/lomectukanus,
BCE JIM PpACTEHUS U IHKUBOTHBIE, KOTOpPBIE JKUBYT PSIJAOM C YEIOBEKOM UM
OJIOMAIIHUBAKOTCSA? MOXKHO JIM CUATATh TapaKkaHa OJJOMAIIHEHHBIM KUBOTHBIM 7

HacnencTBeHHOCTh M1 UBMEHYMBOCTh — OCHOBHBIE CBOMCTBA >KMBBIX OPraHU3MOB.
N3menunBocth. Bunmbl m3menumBocTh. Ilpaktuyeckas pabora «MomudukannonHas
MU3MEHYHMBOCTb (JIUCThS, UTOJIKU C OJTHOTO JEPEBA)».

['en — wMarepuanbHbIM HOCWUTENb HACIEACTBEHHOCTH W  HW3MEHYHMBOCTH.
HyxiennoBeie kucnotsl. JIokanu3anusi T€HETHYECKOTO MaTepuana B KieTke. Jlenenue
kietok. Permmukanus JIHK. OcHoBHast qormMa MoJieKyJIsipHOM Onooruu. TpaHCKpUITITHS.
Tpancasuus. Myrtauuu. [Ipaktuueckas padora «l'eéH — HHCTpYKUHUS N0 COOpPKE KIETKU
(ma Oucepe unu KoHCTpykTope)». IlpakTtuyeckas pabora «Mytamus Ha OyTtepOpoje
(/00011 00BEKT U3 Mpenblayliel padoThl, T€ U3MEHEHHE WHCTPYKLUUU MHPUBEIET K
M3MEHEHHIO BHEIIHETO BHUIa OOBEKTA)Y.

OddexT OyThUIOYHOTO TOPJIbIIIKA M TEHETHYeCKoe pa3zHooOpaszue. Uto Takoe
reHO0aHk? 3ayeM COXpaHsITh N'€HETUYECKHE pecypchl pacTeHuil? OCHOBHBIE CHOCOOBI
COXpaHEHUs TEHETUYECKUX PECypCOB pacTeHui (ex situ u in situ).

3nauenne pabor H.M. BaBuioBa. 3akoH  TOMOJIOTMYECKUX psiioB. LIeHTpsI
IIPOUCXOXKNECHUS KyJpTypHbIX pacteHut H.M. Basumoa wm IIL.M. JKykosckoro.
[IpakTrueckas padota no rpynnam «OTKyAa Ha HalIUX cToJdaX (PPYKThI/OBOILN/3IAKIY.

OcHoBHbIE MeTONbI cenekuuu. [ ubpuamzanus. Popmbel oTOOpa. OCHOBHBIE
HaIpaBJIEHUS CEJICKIMU: YIyUYIIEHUE YPOXKAWHOCTH, YCTOMYMBOCTH K OMOTUYECKHUM H
abuotnueckum dakropam. [Ipaktuueckas padota «BeipamuBaem ropox. Kak nposectu
CKpELIMBAaHUE Y TOPOXay.

Ectp 1 xu3Hp B mpoOupke? DBHOTEXHONOrMS KyJIbTYPHBIX pacTEHUMU.
UccnenoBarenbckass pabora «BblpammBanue pacteHuil B npoOupke» (MOXKHO
BOCIIOJIBb30BAThCA PE3YyJbTATAMU MPEABIAYIIMX DSKCIEPUMEHTOB IO COCTABJIEHUIO
MATATEIbHBIX PACTBOPOB ISl PACTEHU ).

Kak  yenoBexk  MoxeT  momuduimpoBatb  pacrtenua?  I'eHeTmueckoe
penaktupoBanue. COBpEMEHHbIE  TOAXOAbl W JIOCTWKEHHMS  I€HETHYECKOTO
penaktupoBaHusi  pacteHuil. IIpaktuueckas pabota  «I'@HOMHBICE  HOMHUIIBI
(MomenupoBanue pabotel cuctreMbl CRISP-Cas).

7. Pacmumenvnasn npooykuyus. (8 uacos)
Hanzemusie u moa3eMuble opransl pactenuid. [loGer u Bugon3mMeHeHHbIH mooer
pactenuid. CriocoObl pa3MHOKEHUS PACTEHUH.
[lonatne o KadecTBE NPOAYKTOB nuTaHusA. [IpoGieMbl KOHKypeHLUH
OTEYECTBEHHBIX IIPOAYKTOB ITUTAHUS C UMIOPTHBIMU. JIOTUCTHKA TOCTAaBKU U CPENCTBA



coxpaHeHusi npoaykroB nutaHus. [lpaktuueckas pabora «llpemenbHO aomycTUMBIE
koHuentparuu (IIJIK) u Meroasl KOHTpoJisE G€30MaCHOCTH PACTUTEIBHBIX MPOTYKTOB
MTUTAHUS.

Mukpo3seneHb: oJIe3HOCTh U TexHoJorus. MccnenoBarenbckas padorta «OleHka
KauecTBa BbIPALLICHHOW MUKpPO3€eJIeHn» (JINOO CBOsI, TMOO U3 Mara3uHa).

XUMHUYECKUM aHaIM3 IPOTYKIIUH. OCHOBBI CHEKTPOPOTOMETPHH.
[ToTenmmmometpus. Xpomatorpadus. [Ipakruueckas padorta «MeTo bl OLIEHKH KauecTBa
PACTUTENHHOW TPOMYKIIUH: XPAHCHHE M COXPAHHOCTh NHUTATEIBHBIX BEIHICCTBY» (I10
JOCTYITHOMY 00OPYIOBAHHUIO).

UccnenoBarenbckas padora «Omnpeaenenue ButamuHa C MeTOAOM OOpaTHOIO
TUTPOBAHMS B TUIOJIaX HA PA3HOM CPOKe (CIoco0€) XpaHESHUSD.

Monyab «buorexHosorus» 7-8 kiaaccel (68 yacos)
1. Buomexnonozus (4 uaca)

[TonsiTue OWUOTEXHOJOTUU. 3adeM 4YeJIOBEKYy OHOTEXHOJIOTHMH, B YeM UX
IPEUMYIIECTBO MEpe]l XUMUIECKUM CUHTE30M. OCHOBHBIE OMO00OBEKTHI OMOTEXHOJIOTUU:
MIPOMBIIICHHBIE MUKPOOPTAHU3MBI, KJIIETKH U TKaHU PaCTEHUH, )KUBOTHBIX U YEJIOBEKA,
onokaranm3atopel. [IpakTudeckass pabora «IIpumepbl mpuMeHEHUS OMONIOTHYECKHUX
O0OBEKTOB B TBOCH KU3HUY.

Ceipbe ui1 OMOCHHTE3a M OLIEHKAa €ro OHOJOruueckod IeHHOCTH. OCHOBHBIE
UCTOYHUKHM yriepoa, a3oTa, ¢ocdopa, MHUKpo3IeMeHTOB. MccienoBaHMEe HOBBIX
MCTOYHUKOB CHIPbsI (BKJIFOUAst BOMPOCHI €ro MpeBapuTeIbHOM 00paboTkH), pa3paboTka
HOBBIX THUTATENBHBIX CpPel, B TOM YHCJIC BKIIFOYAIOIINX OHOCTUMYJISTOPHI U JNPYyTHC
AJIEMEHTHI YIIPABIICHUS U ONITHUMHU3AIIMU MTPOLIECCOB OMOCHHTE3a. MeTOIbl ONTUMHU3ALINN
MUTATENbHBIX CPE/I.

2. Mukpoouonozus (12 uacos)

[lonoxxeHne mNPOKApHOTOB B CHCTeME opranuyeckoro wMupa. CrpoeHue
OakrepuanbHOU KieTku. Knaccudukarus 6axrepuii. Mopdomorus 6axrepuii. [Ipocteie
U CIOXKHBIE METOIBl OKpamuBaHus Oaktepuil. Du3noynorus OakTepuil: MUTaHUE,
JIbIXaHue, POCT U pa3MHOKEHUE. 3HAKOMCTBO C JOMEHOM Apxen (IKCTPeMO(DUIBLHOCTD,
0co0eHHOCTH cTpoeHus kieTkn). JlabopaTopHas padota «DukcupoBaHHbIEe MpenapaThl
Oaktepuii. OmpeneneHue (OpPMBI TMPEATOKEHHBIX KYJIbTYp MHKPOOPTaHU3MOB,
UCTIONB3Ysl TPOCTOW MeTonx okpacku» JlabGopatopHas pabora «OmpeneneHue THMA
KJICTOYHOW CTEHKH METOJOM OKpamrBaHus 1o ['pamy» (IIpu HaIHM4uu PEaKTHBOB).

MosnouyHokucioe u crnupToBoe OpokeHue. DotoTpodHbIe M XEeMOTPOHBIC
Oaktepun. Kunernueckoe  ommcaHue — Mpolecca  pocTa  MUKPOOPTaHU3MOB.
OKCHOHEHIMalbHass ~ MojJenb  pocta. KuHermka rubenun  MUKPOOPTaHU3MOB.
JlabopatopHasi pabota «IIpuroroBneHue Npu>KU3HEHHBIX MPEMAPATOB MOJIOUYHOKHUCIBIX
OakTepuii.



[TaTorennsie 6akTepun. YymMHas najodka v YepHas CMepTb, OOTYJIN3M, CTOJIOHSK,
TyOepkyne3. Mctopust 60ps0bI ¢ OakTepuanbHbIMU HHGEKIUsIMH. JlabopatopHas paboTa
«IToceB cmpiBa ¢ pyk Ha yamku [letpu». JlabopaTopHas pabora «Bwigenenue uucTon
KyJabTypsl Oaktepuil. MeTton pasBeneHuil. MeToq HCTOMIAIOMIETO — IITPUXAy.
JlaGoparopHass pabota «Mopdoaoruueckass XapaKTepUCTHKA BbIIECJICHHOW YUCTON
KyJBTYpbI: XapaKTEPUCTHUKA KOJIOHUH, opMa OaKTepuil, TUIl KJIETOUYHONU CTEHKN.

BoiiHa 6€CKOHEUHOCTH: aHTUOMOTHKU MPOTUB OakTepuil. MexaHu3Mbl ACHCTBHIA
aHTUOMOTUKOB. MEXKKIEeTOUHass KOMMYyHHKanusi Oaktepuil. UYyBCcTBO KBOpyMa.
JlaboparopHass pabora «CpaBHEHHE pOCTa MHUKPOOPraHM3MOB Ha dalike 0€3 U C
noOaBiieHus aHTUOMOTUKOBY lccnenoBarenbckas padora «Ilomck MUKpOOPraHW3MOB
00JagatoIMX aHTArOHUCTUYECKOW aKTUBHOCTBIOY.

[Ipumenenue OakTepuii uenoBekoM. KuHeTmueckoe omnucaHue OHOCHHTE3a
OPOAYKTOB MHUKpPOOpraHu3MaMH. bakrepuu, KOTOpbIE MOIYT paszjiararb IIJIACTHK.
Uccnenosarenbckas padboTa «BblaeneHne MOJIOYHOKHUCIBIX OaKTepUi, HCCIEA0BaHUE UX
AKTUBHOCTH.

Mukpoopranu3Mbl B arpoOMOTEXHOJIOTHH. FICKyCCTBEHHBIE acCOI[MalluU PACTEHUI
¢ MHKpoopranusmamu. MccnenoBatenbckas pabota «Bpiaenenne OakTepHil MoIe3HbIX
IUISL PACTEHUID.

3. Jykapuomuueckue opzanusmvl 6 OuomexHoocuu (niecHeevie puobl,
opoxcicu, 6ooopocau) (12 uacos)

[1necHeBbIie rprObI MPOAYIIEHTHI OMOJIOTMUYECKH AKTUBHBIX BEIIECTB.

OOmrast xapakTepucTUKa APOXKEW caxapomulleToB. McTopus HCHOIb30BaHUS
JPOXOKEH B TPAAUIIMOHHON OMOTEXHOJIOTMHU. TEeXHOJIOTUN BUHOJEIUS U XJI€O0NeUeHMS,
CIIeMAIM3UPOBAHHBIE pachl Apoxkend. Metabonusm npoxckei. Peakius cniupToBOro
opoxenusi. JlabopatopHast pabota «lloacuer kieTok Apoxxed B kamepe [opsieBay.
JlabopatopHas pabota «OOHapyXeHHE MPOTYKTOB CIHUPTOBOTO OPOKECHUS: STHUIOBOTO
CupTa W YIJIEKUCIOTO Ta3a». llolydeHre BTOPUYHBIX META0OJHMTOB B JIPOXKIKAX.
Hpoxoku Kak mpoaylieHTsl Ounotorums. [lomyueHue 11eneBbix OEIKOB B IPOXKIKAX.

OCoOEHHOCTH BEreTaTUBHOTO U TOJIOBOTO PA3MHOXKEHUS Y APOXKKEH, 3HAUCHUE
U3YUYEHUs] MUTO3a W LMUTOKWHE3a JJIi ONTHMM3AIUM TPOILIECCOB KYJIBTHUBHUPOBAHUS
JPOMOKEBBIX MITAMMOB, TOHUMAaHUS MPUYUH MTaTOTCHHOCTH JIPOXKIKEH U rprOOB, MOMCKa
MUIIIEHEH (YHTUIUIOB ¢ pa3pabOTKU HOBBIX JICKAPCTBEHHBIX MpenapaTosB.
JlaGoparopHass pabora «HaOmrogeHue  pasMHOXKEHHUS — JIPOXOIKEBBIX  KJICTOK».
[Ipaktuueckass pabora «llomydenune TBopora m kKedupa Ha OCHOBE MOJOUYHOKUCIBIX
Oakrepuit». [IpakTudeckas padbota «OCHOBHBIE BHIBI KBaca M HUX XapaKTEPUCTUKA»
«JIpo’>KM U MOJIOUHOKHCIIbIE OakTepuu, MpUMEHsIEeMble Jisi MPOU3BOJICTBA KBAcay.
[Ipaktuueckass pabora «CpaBHUTENBHBIA aHAIU3 PAa3BUTHUS JAPOXOIKEH B a’pOOHBIX U
aHa’pOOHBIX ycioBusix». IlpakTudeckass pabora «MeToAbl OLEHKH CBOMCTB



xJieboneKapHbIX Apoxoked. OCOOEHHOCTH NPUMEHEHHUS MPECCOBAHHBIX, CYIIEHBIX H
MHCTAaHTHBIX JApoxokei». MccnenoBatensckas pabota «BnusHue GuU3MKO-XMMHUYECKHX
(akTOpOoB Ha KauyecTBO OMOTEXHOJOTUYECKON MPOAYKIMHU (KBac, Kedup, Coip, Xjied u
Ip.)».

Bopopocnu — mepcrnekTuBHBIA OOBEKT JAJIsl MPOU3BOJACTBA O€JIKa U YTIIEBOOB.
brotexHonornyeckrue MeTo/bl OYUCTKU TBEPIBIX, KUAKHUX OTXOJOB M ra3000pa3HBIX
OTX0JI0B Mpou3BoACTB. CTouHble BOABI. CXEMbI OYHCTKH. BUOQUIBTPHI, a’3pOTEHKH,
METAaHTCHKH, OKCUTEHKU. AKTUBHBIM WJI U BXOJAIIME B HETO MHUKPOOPTAHU3MBI.
Hcnonb3oBaHue BOJOPOCIEH B OYMCTKE CTOYHBIX BOJ. MccnemoBatenbekas paboTa
«Brmustane ¢pusnko-xummdeckux dpaktopoB Ha pocT Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennasn ungpopmauus (8 uacos)

HacnencTtBeHHOCTh M UBMEHYMBOCTh — OCHOBHBIE CBOMCTBA >KMBBIX OPraHU3MOB.
N3menunBocTh. Buabsl m3MeHunBocTh. [lpakTudeckas pabora «MomudukainroHHas
M3MEHYUBOCTb (JIUCThSI, UTOJIKU C OJTHOTO JIEPEBA)».

['en — wMaTepuajbHBII HOCUTENb HACJIEACTBEHHOCTH W  HM3MEHYMBOCTH.
HyxienHoBbie KuciaoTsl. JIokanu3anus T€HETHUYECKOTO Marepuaina B KieTke. JleneHnue
kietok. Permmukanus JIHK. OcHoBHas 1ormMa MOJIEKYJISIpHOM Onooruu. TpaHCKpUITITHS.
Tpancnsauus. Mytaruu. [Ipaktudeckas padota «['eH — HHCTPYKIUS 1O COOPKE KIIETKU
(ma Oucepe unmu KOHCTpyKTOpe)». Ilpaktuueckas pabora «Myranusa Ha OyTepOpone
(J1r000¥ 00BEKT W3 mpeAblaylield padoThl, T/I€ M3MEHEHUE HHCTPYKLHMH MPUBEIAET K
W3MEHEHHIO BHEIITHETO BHUJIa OOBEKTA)Y.

5. Bupyconozusa. (6 uacos)

[TonoxeHnue BUPYCOB B CUCTEME OpraHu4eckoro Mmupa. CTpyKTypa U XMMHUYECKUI
cocraB BupycoB. Kiaccudukauusa supycoB. Penponaykuusi BupycoB. IIpocmortp
JIOKyMEHTAJIBHOTO (PrJIbMa O BUpYcCax.

Bupycs - Bo3OyauTenu nnpeknnoHHbix 6ose3neit. OHkoBupychl. bakreprodaru:
CTpOeHue, CBOWCTBa, mNpuMmeHeHwe. l[Ipaktuyeckas paborta. «MeTon pa3BencHUID)
[Ipaktrueckas pabora. « TutpoBanue 6akreprodarony.

buonorunueckue Meroasl 60PHOBI C BUPYCaMHU.

6. I'ennasn unscenepus u 6uomexuonozuu. (8 uacos)

OcHoBbI TeHHOW nH¥keHepuHu. Bektopa. Crenuduueckue dhepMeHTh OaKTepHid.
[IpakTtrueckass pabotra «OHIOHYKJIEa3bl pecTpukiuu (paboTa C HYKICOTHIHBIMU
MOCIIEI0BATEIHLHOCTSIMU Ha Oymare)».

buoTtexHonmornu npoaykuu O0eIKOB B OaKTEpUaIbHBIX KyJIbTypax. JlocTmkeHus
TCHHON MH)KEHEPHH U OMOTEXHOJIOTHH.

CRISPR/Cas — cucremMa aganTHBHOIO HMMYyHHTETa OakTEepHii M apXxei.



[TpakTuueckas padora «I'ennbie HoxHUIIBI - CRISPR/Cas (MoaenupoBanue Ha Oymare)»

I'MO. Metoas! nonyuenus 'MO. Urpa-guckyccust «Beiurpaii rpadnT Ha cO3/1aHue
I'MO».

7. Buomexnonozuu 6 scueommnosoocmee (8 uacos)

JloMecTuKanus OCHOBHBIE JIOMAITHAE XKUBOTHBIE; COBPEMEHHBIC IKCIIEPUMEHTaX
10 JJOMECTHKAIIUHU KUBOTHBIX (JIUCHIIA, HOPKA U JIp. — SKCIIEPUMEHTHI HAYYHOMN IIIKOJIBI
akamemuka benseBa). Jluckyccus «JlomecTukamus, Bce JIM PacTeHUS W KUBOTHBIC,
KOTOpBIE€ JKHBYT PSJAOM C YEIOBEKOM UM OJIOMAITHUBAIOTCS? MOXHO JM CUNTATh
TapakaHa OJIOMAalTHEHHBIM KUBOTHBIM 7).

CoBpeMeHHbIE METO/bl B KUBOTHOBOJICTBE: TpAHCIUIAHTAIMA SMOPHOHOB,
XUMEPHbIE  KMBOTHBIC, KJIOHHMpoBaHue. Ilpaktuyeckas pabora «Meroauka
KJIOHUpOBaHUS (MOJEIIUPOBaHUE HA OyMmare).

OcHOBHBIE 0OJIE3HH KUBOTHBIX M POJb IMATOT€HHBIX MHKPOOPTaHU3MOB U
Mapa3uToOB B pa3BUTHH 3a00J€BaHN TOMAITHUX KUBOTHBIX M OCHOBHBIX MEpax OOpHOBI
C HAMH; POJIb TIOJIC3HBIX MHKPOCUMOWOHTOB B OpTraHMU3ME KUBOTHBIX. [lomokuTenbHOe
¥ T000YHOE (OTPHIIATEIbHOE) BO3ACHCTBUN aHTHOMOTHKOB HA OPTAaHU3M B XOJI€ JICUCHHUS
KUBOTHBIX; IEJM U 3aJa4yll BETEPUHAPUU. BHUOTEXHOIOTHS KOPMOBBIX IpENnapaTosB.
[Ipaktuueckas pabora «CocraBieHre pallioHa MATAHUS KUBOTHOTO, PAcYeT PacxoJiOB
Ha coaepxkanue». MccrnemoBarenbckas pabora «OIlleHKa KayecTBa MOJIOYHOU
TIPOIYKITHI.

8. Buomexnonozcuu é pacmenuesoocmee (10 uacoes)

OcHoBHbIe MeToAbl cenekuuu. ['ubpuauzanusa. Dopmbl or6opa. OCHOBHBIC
HaIlpaBJICHUS CEJIEKIMU: YIy4YlIEHUE YPOKalHOCTH, YCTOMYMBOCTH K OMOTUYECKUM U
abuotnueckum Qakropam. [Ipaktuueckas padbora «BoipanmBaem ropox. Kak nposectu
CKpEILUBAHUE Y TOPOXA.

OCHOBHBIE TOJXOJbI CEJICKIIMM W OHOTEXHOJOTUHM KYJbTYPHBIX pPACTCHHMH,
['ubpuauzanus, otnajseHHas TUOPUAM3AIMSA, WCKYCCTBEHHBIM OTOOp, TeTEpO3HUC,
TpaHchopMaius, MyTareHe3, TeHEeTHUeCKoe pefakTupoBaHue). Mcropus cenexkiuu B
Poccun n mupe, ucropus pazBuTvs BaXKHEUIIUX COPTOB KYJIbTYPHBIX PACTEHUN.

Kak yenoBek MOXeT MOAUPUIIUPOBATH pacTeHus? ['eHHast HHKEHEpUsI PACTCHMIA:
Uro Takoe reHeTMYecKas WHXKEHEpHUs pacTeHUM. TpaHCreHHble pacTeHus. Meronbl
nosyuenusi. OOpa3zoBaHue OomMyxoJiel y pacTeHuil. ArpobakTepuanbHas TpaHcpopManus:
Ti-nna3Musl. ['ensr T-J1HK. MonexynsapHO-TEHETUYECKHE MEXaHU3MBbI
tpanchopmarmu. ['eHetnueckoe penaktupoBaHue. COBpEeMEHHbIE MOAXOIbI U
JNOCTH)KEHHSI TE€HETUYECKOro peakThpoBaHusi pacteHui. Ilpaktuyeckas padora
«I"eHOMHBIE HOKHUITBI (MOJIepoBanue padoThl cucteMbl CRISP-Cas).

Ecte mu xku3Hp B mpoOupke? buOTEeXHOMOTHUS KYJbTYpPHBIX PpACTEHHIA.



UccnenoBarenbckass pabora «BbIpammBanue pacteHuii B mpoOupke  (MOXKHO
BOCIIOJIB30BAaThCA PE3YyJbTaTaMU MPEABIIYIIUX HSKCIEPUMEHTOB IO COCTABJIEHUIO
MUTATEIbHBIX PACTBOPOB AJII PACTEHUM )».

Moayab «MoJiekyJasipHble OCHOBbI (PU3HO0JIOTHH U (papMaKoJorum» 9 Kiacc
(68 gyacos)

1. @usuonozuueckasn xumusn. (20 uacos)

Beenenue. buorennsie snementsl: opraHorensl: O, C, N, H. AxtuBnbie (popmbl
KHMCJI0pOJa, UX MOJy4YeHUE, HEUTPATU3aLysl.

Makpoa3JieMEeHTBI: MPOIEHT COJACP>KaHUSI B OpraHu3Me, BbINOTHseMas (yHKIUS,
cojiepkaHre B mpoaykTax nurtanus. Ca2+ - cBs3bIBarolue OEIKU, JIETIOHUPOBAHUE
KaJbLKs, PETYJSUNS YPOBHS KalblMsl B OPraHU3ME: TOPMOHBI MTOYEK. Mg — CTpOeHHE
xJIopouiia, €ro akTUBAIMS COJTHEYHON YHEPTUEH.

MUKpORJIEMEHTBI: B KaKHMX MOJIEKYJIaX COJEp)KaTcs, BbIMOJHAEMas (QYyHKIuS,
coZepKaHue B NMPOAyKTax nurtaHus. IlociencTsus nepero3upoBKU MUKPOAJIEMEHTAMU.
Fe — ycBauBaeMble THUIBI COCIUHEHUHN Keje3a. [ eMONpOTeuHBbI, TEeMOIMaHUH,
natoxpoMbl. Cu — yCBOGHHE MW TPAHCIOPT MeOH. benku, coaepKamupe Menp.
[Taronoruueckue cuHApoMbl Menke u BunbcoHna, CBsI3aHHbIE C META0OJIU3MOM ME[IH.

Tokcuunble sneMeHThl llepuoanueckord CHUCTEMBI U1 OpraHu3Ma. BriusHue
HEJIOCTATKAa MAaKpPO U MUKPOSJIEMEHTOB Ha )KUBBIE OPTraHU3MBbI.

UccnenoBarenbckass  pabora  «KoinMuecTBeHHass  OIGHKAa  COJEPIKaHMS
MUKPO3JIEMEHTOB WJIM BUTAMUHOB B MHUILEBBIX MTPOTYKTaX»

Kupsi. 3a001eBanus YeIOBEKa, CBI3aHHBIC C HAPYIICHUSIMU KUPOBOTO OOMEHA.
Jucnunuaemun.

VYrneBoapl. 3a00JeBaHUs YEIOBEKA, CBA3aHHBIE C HAPYLIEHUSMH YIJIEBOJHOTO
obmena. CaxapHbIii gualder.

benku. Ctpoenne. 3a00ieBaHus YEIOBEKA, CBSI3aHHBIE C HAPYIICHUSIMU OEITKOBOTO
obmena. ®yukiuu 6enkoB. epmentsl. Mexanusm aeiicTBus. Kimaccsl hepMeHTaTUBHBIX
peakmuii. Kodepmentsl. Ilpaktuueckoe 3ansarne «KadecTBeHHBIE peaknuM Ha
OopraHuveckue MoJyeKyJel». I[Ipaktuyeckoe 3ansarue «Jlenaryparusi  OemKOB»
IIpaktnueckoe 3ansatue «M3yyeHne akTUBHOCTH aMUJIA3bD».

BuTtamunsbl x)upopacTBopuMbIe, BojgopacTBopuMeble. [IpeBpaiiieHne BUTAMUHOB B
aKTUBHBIE (POPMBI KOPEPMEHTOB. ABUTAMHHO3BI.

OCHOBHBIC THUIIBI META0OJUYECKUX peaKInid. bHodHEpreTHyecKrue MPOIECCHI.
I'makomm3. Hukn Kpebca. Ilenp mepeHoca 31meKTpoHOB. OKHCIICHUE >KHUPHBIX KHCIIOT.
Karabamusm amuHokucnor. ['mokoHeoreHne3. CuHTE3 yTIJIEBOJOB, OEIKOB, KHUPOB.
Mertabonutnyeckue 3aboneBanus. Ilpaktuueckoe 3ansitue «Pemenune 3amad  Ha
ASHEPreTUYECKUN 0OOMEHY.

Krnerka. [Tonsatue meMmOpanbl. @yHKIIMKM MeMOpaH. Buabl TpaHcnopTa B KJIETKY.



MemOpanHble  opraHoujpl. 3a0ojeBaHUS CBSI3aHHBIE C  HapylleHHeM paloThI
MeMOpaHHBIX OpraHeiul, 0O0JEe3HH HAKOIUICHHs. THIBI KOHTAKTOB MEXKIY KIIETKaMHU.
3HayeHNe MEXKIETOYHOW KOMMYHHMKAIIMM JUJIsl 3JA0pPOBbsl opraHusma. llpaktuueckoe
3aHsaTHe «/{nanu3 (kaeTouka Tpayoe)».

SAnpo. VYpoBHHM  yHAaKOBKM  XpOMAaTWHA. XPOMOCOMHBIE  TEPPUTOPHUU.
HememOpaHHBIE OpraHOMIBL.

2. Monexynapnas ouonozus. (20 uacos)

OCHOBHBIE BEXU Pa3BUTHUS MOJIEKYJISIPHON OMOJIOTHH.

HyxknennoBsie kuciioTel. OCHOBHBIE IPUHIIUIBI cTpoeHus. [IpakTuueckas padborta
«Boinenenue JIHK w3 Oanana». Ilpaktuueckas paborta «Mogens JIHK-opurammy.
[Ipaktuueckas pabora «Onpeznenenue kadectBa mnpenapatoB JHK ¢ mnomonisio
crekTpodoToMeTpun» (IpU HAIMYUU 000PYIOBAHU).

Marpuunbie cuHTe3bl. Permmkanuss — OCHOBa KIJIETOYHOTrO jAesieHud. [IpuHuumnbI
perukanuu. [Ipaktuueckas pabora «PernnukaTuBHas MaliuHa (Urpa-IeMOHCTPALINS )».
[TpakTuyeckas padota «I 1P (Monens amrmuindukanus Ha Oymare)y.

Mytanuu. Yto Be3biBaeT n3MeHenus B ctpoenuu JHK. [Ipunuunel penapannm.

Tpanckpunuus. [Ipaktuueckas padora «Cuna npoMoTOpay.

['enetnueckuit koa. Ilpaktuueckas pabora «PemieHue 3amady Ha TE€HETUYECKUI
kom» Tpancmsus. [Ipaktudeckas padora «DoaauHr GEIKOBY.

Opranuszanusi reHoMa BUPYCOB [IpOTHBOBHUpPYCHBIE CpPEICTBA, MEXAHU3MBI HX
JEHUCTBUSL.

Opranuzanus reHOMa OaxkTepuit AHTHOaKTEpUATHHBIC IIperaparsl.
UccnenoBarenbckas padora «PacnpoctpaneHre aHTHOMOTUKOPE3UCTEHTHBIX OaKTEpUiDy

Opranuzanusi reHoma d3ykapuoT ['eHomHOoe penaktupoBaHue. lIpakThueckas
pabota «PaboTa B COBpeMEHHBIX TeHeTHYeCKUX Oa3ax maHHbIX. [IpoBemenue In silico
aHAJIN3a MTOCJIEA0BATEIILHOCTEN T€HOB.

3. @apmaxonozus (28 uacos)

[Tonsitue o nekapctBax. IIpUHITMIBI TTOAX0/Ma K TTOMCKY HOBBIX JICKAPCTBEHHBIX
cpenctB. CKpUHUHT U ero Metoisl. MccnenoBaTtenbekas padora « DKCIEPUMEHTHI 10
OTIPEICTICHUIO0 TOKCHYHOCTH BEIIIECTB Ha apTEMUIUSIX).

[Tytu BBenenus JIC. @apMakOKMHETHKA JIEKApCTBEHHBIX BelllecTB. BcackiBaHue
(abcop6rtus) tekapcTB. OCHOBHBIC MEXaHU3MBI BCachIBaHUA. TpaHCIIOPT JICKAPCTBEHHBIX
BewecTB. ['ensl u Oenku nepBoi (as3el OuoTpancpopmanuu. [1yTu BeIBeIeHUS JIEKapCTB
U3 oOpraHuzMa. OKCKpeluss u dSiauMuHanus. ['eHpl u  Oelku BTOpOW  (pa3bl
ouotpanchopmaiuu. PapmakoauHaMuka. ['JlaBHOE W MOOOYHOE, PE30POTUBHOE M
MECTHOE, MPsMOE, HENPSIMOoe U pedIEKTOPHOE ACHCTBUE.

Bunbr B3aumopeiictBus jexkapctB. CHHEPTH3M U aHTaroOHWU3M IMPH COBMECTHOM



JENCTBUN JIEKAPCTBEHHBIX BEUIECTB, UX Pa3HOBUIHOCTH.

TpancMeMOpaHHbBI CUTHAIUHT. THUIBI KJIETOYHBIX PEUENnTOpOB. MemMOpaHHBIE:
MOHHBIE KaHaJbl, KaTAIUTUYECKUE U compsikeHHble ¢ (G-OenkaMu; BHYTPUKJICTOUYHbIE:
UTOIUIa3MaTHYECKHUE U AIepHbIe. MEXaHU3MBbI JTUTaHI-PELENTOPHOTO B3AUMOICHCTBHS.
CenexTuBHOCTh (M30MPATEIBHOCTh) JEWUCTBUSA, CBA3b «XMMHMUYECKas CTPYKTypa —
(papmakosoruyeckasi akTUBHOCTb BEILLIECTBY.

PapMaKOJIOTUYECKON MOAYJIALMN CHHANTUYECKOM XOJIMHEPIHMYECKOM NEpeaayd.
MonekyJapHbIi  MeXaHU3M JIeWCTBUS W (papMakoJioTMYecKHe CBoMcTBa M-
XOJIMHOOJIOKAaTOPOB, raHrIMo0JI0KaTOPOB u Kypapenogo0HbIX CPEICTB.
@apMaKoJIOTUYECKAsT ~ PEeryJsilus  aKTUBHOCTH  aJpPEHEPIMYEeCKOro  CHHAIICA.
AJIpEHOMUMETHKH, aJIpeHOOJIOKaTOphl, cuUMMaTtoauTuku. IlpakTuueckas pabota
«BausHue anpeHanvHa Ha cepJIeYHbIe COKpaIeHHs! (TPOrpaMMHOE 00ECTICUEHHE).

MounekyisipHast (apMakoJOrusi aHTHAUIEPIHYECKUX CpeAcTB. [ MCTaMUHOBBIE
pEeLenTopbl: TUIBL, MOJIEKYJIsIpHas opraHuzauus. CrtaOuin3aropbl MeMOpaH TYUYHBIX
KJIETOK: MOJIEKYJISIPHBIA MEXAHU3M JIEHCTBHSI, 0COOEHHOCTH KIIMHUYECKOTO MPUMEHEHHS],
TOYKH MPUIIOKEHHS IEUCTBUS MHTHOUTOPOB JTUITUIHBIX MEIUATOPOB.

MexaHn3M [IEeUCTBUA M NPUMEHEHUE MPENapaToB, CTUMYIUPYIOIIUX ITPOIECCHI
MMMYHHUTETA. DapMaKOJOTHYECKas XapaKTEPUCTHUKA HHTEPICUKUHOB: IIOJyYECHHE,
MEXaHU3M JencTBUs, npuMeHeHre. OCHOBbI NaTO(U3HOIOTHH OCTPO(a30BOro OTBETA,
Meuanys BocnajieHus. MoJIeKyJISIpHbIA MEXaHU3M IIPOTUBOBOCIIATIUTEIBHOIO JEHCTBUS
[JIFOKOKOPTUKOCTEPOUIOB,  HECTEPOMAHBIX  NPOTUBOBOCHAIMUTENIBHBIX  CPEICTB.
[IpakTuyeckas pabora «I'MCTOJIOrMYECKUE MPenapaTbl UIMMYHHOU CUCTEMBI».

[TonaTHE O HApKO3€ M HAPKO3HBIX Mpernaparax. KieTouHblil 1 HEPBHBIM HAPKO3.
@apMaKoJIOTUYECKAsT XApAaKTEPUCTUKA OTHEIBHBIX TPYNIl HApKO3HBIX CPEJICTB.
[locnenoBarenbHOCTh JEUCTBHS Ha ILEHTpalbHYyIO0 cucteMy. lIpaktuueckas padota
«l'ucronornueckue npenapaTsbl HEPBHOU CUCTEMBLDY.

Oduznonorndyeckuii coH; ¢aszpl cHa. Buasl Hapymienuii cHa [lonsitue o
MEIMKAMEHTO3HOM CHE U CHOTBOPHBIX IpernapaTtax (FTMMHOTHKAX).

MouiekyJisipHble  aclieKTbl Houmuuenuuu. OnuatHele penenTopsl, UX THUIIBL.
DHkedanuHbl ¥ 3HAOPPUHBI - SHAOTCHHBIE JIMTAH bl OMUATHBIX PELIETITOPOB.

AHTUIICUXOTHYECKOE JIEUCTBUE, BIMSAHHE Ha (YHKUHIO SKCTpanupaMUIHON
CUCTEMBI, SMOLIMOHAIBHYIO cepy, PBOTHBIA LIEHTP, apTEepUAIbHOE JIaBJIEHUE, LIEHTP
TepMOpPETYJALMU. MOJIeKyIJIsIpHbIE MEXAHU3MBI JEUCTBUSA HEUPOJIENTHUKOB, BIUSHHUE HA
no(aMHHOBBIE, CEPOTOHUHOBBIE, a[pE€HO- U TUCTAMUHOBBIE PELENTOPHI, UX JEHCTBUE HA
KJIETOYHblE MEMOpaHbl, Ha JIENOHMPOBAHHE TKAaHEBBIX MOHOaMUHOB. [loTeHrman-
3aBHCHMBbIE HaTPUEBbIE KaHAJIbl KAK MUIIEHU IEUCTBUS MECTHBIX aHECTETUKOB. CIIOCOOBI
MHIUOMPOBaHUS NOTEHLMAI-3aBUCUMBIX HATPUEBBIX KAHAIOB MECTHBIMU aHECTETUKAMH.
ITpaktnueckast pabora «Kapra »skcnpeccun J0()aMHHOBBIX UM CEPOTOHHMHOBBIX
peuenTopoB B Mo3re Maliei». MccnenoBarenbckas padota «IloBeneHueckue TeCThl Ha



peiokax Danio rario. Csemno-temHas kamepa». MccrnenoBarenbckas —pabora
«IToBeneHueckue TecThl Ha prIOKax Danio rario. OTkpsiToe nojiey. MccnenoBarenbekas
pabora «IloBeneHueckue TecThl Ha peIOKax Danio rario. CtaifHOE TOBEIECHUEY.

Moayab «MoJieKyJasipHbIe 0CHOBBI cejiekium» 9 kiaace (68 yaca)
1. Monexynapuas ouonozus. (20 uacoes)

OCHOBHBIE BEXU Pa3BUTUS MOJICKYJIIPHOIN OMOJIOTHH.

Hyxneunossie kuciaotel. OCHOBHBIEC IPUHIUIIBI cTpoeHUs. [IpakTuyeckas padbora
«Beimenenne JIHK w3 OGanmana». Ilpaktuueckas pabora «Mogens JIHK-opurammy».
[Ipaktuueckas pabora «Ompenenenue kadectBa mnpemnapatoB JHK ¢ mnomorisio
crekTpodoToMeTpun» (MPU HATUYUU 000PYIOBAHUSA).

MartpuuHble CUHTE3bl. Pennukanus — OCHOBa KJIETOYHOTO AeineHus. [IpuHuumb
perunkanuu. [Ipaktudeckas padota «PerukaruBHas mammHa (Mrpa-IeMOHCTPALINS)».
[TpakTuueckas padora «I 1P (Monens amrmuindukanus Ha Oymare)y.

MyTtarmuu. Yto Be3bIBaeT n3mMeHeHus B ctpoenuu JJHK. [TpuHuuner penapanuu.

Tpanckpunius. [Ipaktudeckas padbora «Cusaa mpoMoTopay.

['enernueckuit koa. [lpaktuueckas paborta «PemeHue 3agad Ha TEHETHUECKHIA
ko Tpancsmus. [Ipaktudeckas padora «DoaauHr GEIKOBY.

Opranuzanusi reHoma BUPYcOB I[IpOTMBOBUPYCHBIE CPEACTBA, MEXAHU3MBl HMX
JEHUCTBUSL.

Opranuzanus reHoMa OakTepuii AHTHOaKTEepUaIbHbIE rpernaparsl.
Uccnenosarenbckas padota «PacipocTpaneHrue aHTHOMOTUKOPE3UCTEHTHBIX OaKTEepUiD)
Opranuzaiusi reHoMa 3ykapuoT ['eHoMHoe penaktupoBaHue. [IpakTudeckast pabota
«Paborta B coBpeMeHHBIX TeHeTH4ecKuX 0azax nmaHHbIX. [IpoBenenue In silico ananmsa
MOCJIE0BATEIbHOCTEN TEHOBY.

2. Monexynsapusie ocroewt 2enemuru (20 uacos)

[Ipeamer renetuku. Kparkas wucTopuss pa3BUTUS  TPEICTABICHUS O
HACJIE/ICTBEHHOCTH.

OT reHa K mpU3HAKY: Kak packpacuTh kota. Uto Takoe npu3Hak? [IyTh oT reHa 1o
npu3Haka. Myrtanuu. AJjuienn. ['€Tepo3uroTsl W TOMO3WTOTHL. J[OMHHAaHTHBIE U
peueccuBHble aienu. PomeBas wurpa «Aiutenn». MccienoBaTeNbCKUM  MPOEKT
MyTarennbie (GaKkTOpBbI.

['enpl cTposT opraHu3M. BrirodeHue W BBIKIIIOUYEHHE OOJIBIIOTO Habopa TeHOB.
Kax kieTku moHuMaroT, Kakue reHbl T0JDKHBI pabotath. PoneBast urpa « Cynbp0a KIeTKn.
I'ensi-nepexmouatenu. [IpakTuueckoe 3amanne « ATTOPUTMBI JJIST KJIETOKY.

JluckpeTHoe HacielOoBaHUE MPU3HAKOB. 3aKOHbI MeHpens: OJMH TeH - OJUH
npu3Hak. CxeMa CKpeniuBaHus. 3aKOH €IMHO00pa3usi THOPUAOB MEPBOTO MOKOJIEHUS.
[Ipaktuueckoe 3ananue «EanmHoo0Opasue mepBoro MoKOJICHUsD. 3aKOH paCIIEIIICHUS



IpU3HaKa BO BTOpOM IokoneHuH. [Ipakrnueckoe 3aganue «Pacmensienue BO BTOpOM
NOKOJICHUW». MccnenoBarenbCkuii MpoeKT «3akoHbl I'. MeHaens B 9KCIEpUMEHTED.

3akoHbl MeHzens: HECKOJIIBKO T€HOB - HECKOJBKO MPU3HAKOB. J(MrubpuaHoe
ckpemmBanue. HesaBucumoe pacxoxzacHue xpomocoMm. Ilpaktudeckoe 3amaHue
«Pemetka [lennera». CuenneHHoe Hacae10BaHuE.

B3aumopeiictBue reHoB. AulenpHOE M HeajulenbHoe. IIpakThueckoe 3aHsATHE
«B3auMonelicTBYs TEHOB (MOJEIMPOBAHUE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KIIETKY )»

Onpenenenue nosa. [Toaossie xpoMocombl. Camilsl U camku. Biusiaue paktopos
OKpyXarouie cpenapl. XpOMOCOMHOE ompeneneHue noja. [lonoBsle XpoMOCOMBI.
IIpaktnueckoe 3amanue «HacnenoBanme, cuemieHHoe ¢ nojiom». IIpoOiema
TOTIOJIHUTENIBHOW X-XpPOMOCOMBI Y KEHIIUH. TPEXIIBETHBIE KOLIKHU.

3. Monexynsapnoie ocnosul cenexyuu (28 uacos)

I'enbl B nomynsanusx: BeIMkoe paBHoBecue. [lomysmus. YacToTel BcTpeyaeMocTu
npu3Haka u amiens. YpaBHenue Xapau-BaiinOepra. [Ipaktuueckoe 3aganue «4acTtoTsl
ajuened, TreHOTHUNoB u  (eHoTurnoB». MccienoBaTenbCKUd MPOEKT  «AHaIU3
T€HETUYECKON CTPYKTYpbI NOIMYJISUU (Ha OCHOBE 3aKoHa Xapau-Baiinbepra)y.

[Tonynsiuuu MEHSAIOTCS: YMCIEHHOCTh, MUTPAllMS U BbIOOp cymnpyra. DakTophl,
KOTOpbIE€ BBIBOJAT TNOMYJSILUIO W3 paBHOBecus Xapau-BaiinOepra. YuciaeHHOCTb
nonynsiiuu.  PoneBas wurpa «3ddexr ocnoBatens». PoneBas wurpa «Oddexr
OyTbUIOYHOTO TOpJbIKa». Jpeid renHoB. Myrtamuu. HeciydaitHoe ckperuBaHue.
N3omsmust.

[lonynauuu  MEHSAIOTCS:  €CTECTBEHHBIM  oTOOp. MexaHu3m  JelcTBHS
ecTecTBeHHOTO 0TOOpa. Byt oToop. Ponesas urpa « EcTeCTBEHHBIN 0TOOPY.

MoaudukanroHHas U3MEHYUBOCTbD. Craructuyeckue 0COOEHHOCTH
Moau(UKAITMOHHON M3MEHUHUBOCTH. McciaenoraTenbckue paboTel «MoaudukaimoHHas
M3MEHYMBOCTh PACTEHUH B MpEJeiIax BalIero MECTa >KUTEIbCTBAY.

HacnenoBanre KOJMYECTBEHHBIX NpH3HAKOB. KoyMuecTBEHHbIE MPU3HAKHU.
CpenoBast n”3MeHYUBOCTH npu3Haka. Koaddunnent nacienyeMoct npuzHaka. OTBET Ha
oToop. Ilouck TeHOB KOJIWMYECTBEHHBIX MpPU3HAKOB. OJIHOHYKJICOTHIHBIC BapUaHTHI
reHoB. JIHK-uwur. [TonmHOreHOMHBIN aHAIU3 acCOIUAIIHM.

«Omb1»y Han reHoMmoM. IloctreHomHas 3pa. OOpaTtHas reHeTuka. «OMHKCHBIC»
uccienoBanus. [Iporeom, Mmerabonom. [IpakTudeckoe 3aganue « ATpOHOMBD.

JlomecTukaiys U IEHTPBI T€HETHYECKOro pasHooOpasms. Iloncku pacteHuii ¢
«XOpOIIMMU» TPU3HAKAMU A dYesnoBeka. L[eHTphl TreHeTH4ecKoro pa3zHooOpas3us.
Hukonait iBanoBuu BaBwmiioB. Ceneknusi. KomOuHamonsass v TuOpUIHAS CETEKITHSL.
I'ereposuc. Ilpaktnueckoe 3amanue «l'oMonoruueckue psaabl HACIEICTBEHHOU
U3MEHUYUBOCTH.

CoxpaHUTh U U3YUYUTh I'€HbI, YTOOBI MEHATH Oyayiee. Kak mpaBuiibHO XpaHUTh



redbl.  Koylekiuu  TeHeTHdeckux  pecypcoB  pacteHuil. [IpakTukym — w/mim
UCCIIEIOBATEILCKUN TPOCKT «MeToabl KyJIbTHBUPOBAHUS In Vitro ISl COXpaHEHUS
TEHETUYECKUX PECYPCOB PACTCHUM U JIJISI YCKOPEHHOW CEJICKIIMMNY.

['eHeTnueckue IEHTpHl B HalIeW CcTpaHe. [ e 3aHMMAOTCA TEHETUKOM |
TEHOMMKOU JIJT HYK]I CEJIbCKOTO XO3S1CTBA.



IINTAHUPYEMBIE PE3YJIBTATbBI
OCBOEHUS KYPCA BHEYPOUHOM JEATEJBHOCTH

3aHsATHS B paMKax MPOrpaMMbl HAmNpaBji€Hbl HAa OOECHEYEHUE JOCTHKCHUS
IIKOJbHUKAMH  CIEAYIOUIUX  JUYHOCTHBIX, METANpPEIMETHBIX ©  MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB.

JIn4HOCTHBIE pe3yJIbTAThI:

B cghepe epadsicoanckoeo eocnumanusi: TOTOBHOCTb K KOHCTPYKTHBHOM
COBMECTHOM J1eITeIbHOCTH TIPU BBIMOJIHEHUHU UCCIIEIOBAHUN U MTPOEKTOB, CTPEMJIICHHUE K
B3aMMOITOHMMAHUIO U B3aUMOIIOMOIIIH.

B cgpepe nampuomuueckozo eocnumanusi; OTHOIIEHUE K OMOJIOTMH KaK K BaXKHOU
COCTABJIAIONIEH KyJIbTYpbl, TOPJOCTh 3a BKJIAJ POCCHUHUCKMX U COBETCKUX YYEHBIX B
pa3BUTHE MUPOBOW OMOJIOTUYECKOM HAYKHU.

B cgepe Oyxoeno-upaecmeennoco 6ocnumanus: TOTOBHOCTb OIIEHUBATH
NOBEJICHUE M TOCTYNKU C TO3WUIHMU HPABCTBEHHBIX HOPM M HOPM 3KOJOTHYECKOMN
KyJbTYpPbl, TIOHUMAHUE 3HAYMMOCTH HPABCTBEHHOT'O ACIEKTa JAESITEIbHOCTH YEJIOBEKA B
MEIUIIMHE U OMOJIOTHH.

B cgepe scmemuueckoco 6ocnumanus: TIOHUMaHWE POJUM OHOJOTMU B
(bOpMHUPOBAHUYN ICTETUIECKOMN KYJIBTYPhI TUYHOCTH.

B cgepe ¢uzuueckoco eocnumanus, hopmuposanus Kyavmypsvl 300p06bs U
IMOYUOHANBLHO20 O1A20NONY4Us: OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3J0POBBIO U
yCTaHOBKa Ha 370pOBbIii 00pa3 )KU3HU (370pOBOE MUTAaHUE, COOJIIOICHNE TUTUCHUYECKUX
IpaBUJI U HOPM, COQJIAaHCUPOBAHHBIN PEXKUM 3aHITHI U OTABIXA, pETyIsipHas pundeckas
AKTUBHOCTbD); OCO3HAHUE MTOCJIEACTBUN U HEMPUATUE BPEAHBIX MPUBBIYEK (YIIOTpEOICHUE
QJKOTOJIs, HAapKOTUKOB, KypeHHE) W UHBIX (GopM Bpeaa s (PU3HYECKOrOo U
MICUXWYECKOTO 37I0pOBbsi; COOJIIOJICHUE MPaBUI OE30MACHOCTH, B TOM YHCIIE HaBBIKU
0e30macHOro MOBE/ICHUSI B MPUPOIHON cpefie; cPOPMUPOBAHHOCTh HABBIKA Pe(IICKCHH,
yIpaBJIeHUE COOCTBEHHBIM IMOIIMOHATLHBIM COCTOSTHUEM.

B cgepe mpyoosoco socnumanus: akTUBHOE y4acTHUE B PEIICHUH MPAKTUUECKHUX
3amad (B paMKaxX CEMbH, IIKOJbI, TOpoja, Kpas) OMOJOTHYECKOW MU IKOJIOTHIECKOU
HAIPaBJICHHOCTH, MHTEPEC K MPAKTUUYECKOMY H3YyYEHHIO MpodeccHil, CBS3aHHBIX C
OuoJorNeil.

B cgepe sKonocuueckoco 6ocnumawnus:  OpUEHTALUMsT HA  [PUMEHEHUE
OMOJIOTUYECKUX 3HAHUH MPU PEIICHUH 33/1a4 B 00JIACTH OKPY>KAIOIICH Cpeibl; 0CO3HAHUE
AKOJIOTUYECKUX MPOOJIEM U MyTEH UX PEIICHUS; TOTOBHOCTh K YYaCTUIO B MPAKTHIECKOM
NEATEIbHOCTH 3KOJIOTUYECKOW HAMPABICHHOCTH.

B cgepe nomumanusa yemnHocmu HayyHO20 NO3HAHUA! OPUEHTALUS Ha
COBPEMEHHYIO0 CHCTEMY Hay4YHBIX THPEJICTaBIeHUA 00 OCHOBHBIX OMOJOTHUYECKHUX
3aKOHOMEPHOCTSIX, B3aWMOCBSI3SX YEJOBEKa C MPUPOJHOM M COLMAIBHOM Cpenoi;



NOHUMaHUE POJu OUOJIOTHYECKON HayKu B (DOPMHUPOBAHUM HAYYHOTO MHPOBO33PEHUS;
pa3BUTHE HAY4YHOU JII0OO3HATEIILHOCTH, MHTEpECca K OMOJOTUYECKONW HayKe, HABBIKOB
HCCIIEI0BATENbCKON NEATEIbHOCTH.

B cgpepe adanmayuu xk usmeHAOWUMCA YCIOBUAM COYUATBHOU U NPUPOOHOU
cpeovl: aJieKBaTHAas OICHKAa M3MEHSIOIIUXCA  YCJIOBHUHM; MPHUHATHE  PpEUICHUS
(MHAMBUAYAbHOE, B TPYMNE) B H3MEHSAIOMIMXCA YCIOBUAX HAa OCHOBAHMM aHaIW3a
Oouonoruyeckor uHGoOpMaIK; TUIAHUPOBAHWE  JCHCTBUNA B HOBOM  CHUTyaIluu
Ha OCHOBAHWH 3HAHUH OMOJIOTUYECKUX 3aKOHOMEPHOCTEH.

MeTanpeameTHble pe3yJibTAThI:

B cghepe oenadenus ynusepcanvrvimu yueOHbIMU NOZHABAMENbHBIMU OCUCBUIMU.
ba3oBpIe JOrMUeCcKrUe ASHCTBUS:
® BBISABIATH U XapaKTepU30BaTh CYIIECTBEHHbIC TMPU3HAKKM OHUOJOTHUUYECKUX
0OBEKTOB (SIBJICHUN );

® YCTaHABIWBATH CYIICCTBCHHBIM TMPHU3HAK KJIACCU(PUKANNK OHOJIOTHICCKUX
00BEKTOB (SIBJIICHHH, MPOIIECCOB), OCHOBaHMS sl OOOOIICHUS W CpaBHECHUS,
KPUTEPHUH TIPOBOJUMOTO aHAJIN3a;

e ¢ y4éTOM IIPEIOKEHHON OMOJOTUYECKOM 3a/Ja4M BBISBIISTH 3aKOHOMEPHOCTH U
MPOTHBOPEYHMS B pacCMaTpuUBaeMbIX (akTax W HaONIOACHUAX, Tpejarath
KPUTEPUH VISl BBIABJICHUS 3aKOHOMEPHOCTEN 1 MTPOTUBOPECUHIA;

® BBIABIATh JeHUINATHI HHPOPMAIUH, JAHHBIX, HEOOXOAUMBIX I PEIICHUS
IMOCTABJICHHOM 3aJ1a4H;

® BBIABIIATh TNPUINHHO-CICACTBEHHBIC CBSI3M TPH M3YYCHHH OWOJOTHYCCKUX
SBJICHUW W TIPOLIECCOB; JI€JIaTh BBIBOJBI C HCIOJIb30BAHMEM JICTYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUCHUH, YMO3aKIIOUEHUH TI0 aHAJIOTUH, (OPMYIUPOBAThH
TUNOTE3bI O B3aNMOCBSI3X;

® CaMOCTOSITEILHO BBIOMpATh CMOCOO pelieHus y4eOHOW OMOJIOrMYEeCKOM 3ajadyu
(cpaBHHUBaATh HECKOJILKO BapMAHTOB PEIICHHMS, BRIOMpPATh HanOOIee MOIXOISAITII
C YU4€TOM CaMOCTOSITEIHLHO BBIJICTICHHBIX KPUTEPUER).

ba3oBble nccie10BaTELCKUE ICHCTBHS:
® HCIOJBH30BaTh BOMPOCKHI KaK UCCIICIOBATEIHCKUIM HHCTPYMEHT TTO3HAHUS;

e (dopMynupoBaThb BONPOCHL, (UKCUPYIOIIHE PAa3pbIB MEXIy pEalbHbIM U
KeJaTelbHBIM  COCTOSHUEM  CHUTyallud, OOBeKTa, M  CaMOCTOSTEIHHO
YCTaHABIIMBATh UCKOMOE U JIaHHOE;

e (QopmupoBaTh  ruUnoTesy 00  HUCTUHHOCTH  COOCTBEHHBIX  CYXKJICHH,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

® TIPOBOJAUTH MO CAMOCTOSATEIBHO COCTABICHHOMY IJIaHY HAOII0ICHHUE, HECIIOKHBIHI
OMOJIOTUYECKUM JKCIEPUMEHT, HEOOJBIIOE HCCIEN0BAHUE [0 YCTAaHOBJICHUIO
0COOEHHOCTEH OMoOrnYeckoro 00beKTa (mporecca) U3y4eHus,

® [IPUYMHHO-CJIEACTBEHHBIX CBSI3€d W 3aBUCUMOCTEN OMOJIOTMYECKUX OOBEKTOB
MEXITy COOOM;



OLICHHBATh HAa NMPUMEHUMOCTb M JIOCTOBEPHOCTh MH(MOPMAIUIO, MOJYYECHHYIO B
X0JI¢ HaOIIOACHUS U IKCIIEPUMEHTA;

CaMOCTOSTENbHO (OPMYIUPOBATh OOOOIIEHUST W BBIBOJABI IO pe3yJibTaTaM
MPOBEEHHOTO0 HAOJIOCHUS, HKCIEPUMEHTA, BIAJETh MHCTPYMEHTAMH OLICHKU
JIOCTOBEPHOCTH MOJYUYEHHBIX BBIBOJIOB U 0000IIIEHNUI;

IIPOTrHO3UPOBATH BO3MOKHOE JalibHENIIIee pa3BUTHE OUOTIOTHYECKUX MPOIIECCOB U
UX TIOCNEJCTBUS B aHAJIOTHYHBIX WM CXOIHBIX CUTYyaIUsX, a TAKXKE BBIJBUTATh
MPEANOI0XKEHUs 00 UX PA3BUTUU B HOBBIX YCIOBHSIX U KOHTEKCTAaX.

Pabora ¢ nadopmarmeii:

IPUMEHSThH Pa3IMYHbIe METO/Ibl, UHCTPYMEHTHI U 3alpOChl IPU MOUCKE U 0TOOpE
Ouosiornyeckod MHGOPMALMM WM JaHHBIX M3 MCTOYHUKOB C YYETOM
PEIJI0KEHHON yueOHOM OUOIOTrHYecKoi 3a1auu;

BBIOMpaTh,  aHAJU3UPOBaTh, CHUCTEMATU3UPOBATH W  UHTEPIPETUPOBATH
OMOJIOTUYECKYI0 MHPOPMALIUIO PA3IMYHBIX BUJIOB U (hOPM MPECTaBICHUS;
HaXOJUTh CXOAHBIC apTYMEHTHI (ITOTBEPKIAIOIINE WU OMPOBEPTatOIre OJIHY U
Ty K€ UJICI0, BEPCUIO) B Pa3IUUHBIX HH(HOPMAIIMOHHBIX UICTOUHHUKAX;
CaMOCTOSTENIbHO BBIOMPATh ONITUMAJIbHYI0 (OpMY TpeIcTaBlIeHUs HHMOPMAITUH U
WUTIOCTPUPOBATH PEIIAEMBIE 33/1a4H HECJIIOKHBIMU CXEMaMHU, THATPAMMAMU, HHOMN
rpauKoi 1 UX KOMOMHAIIUAMY;

OIICHUBATh HANEKHOCTh OMOJIOTMYECKOW HWHGOpMAIIMM TI0  KPUTEPHSM,
MPEJIOKEHHBIM YUYUTETIEM WIH CPOPMYITMPOBAHHBIM CAMOCTOSTEIHHO;
3allOMHMHATh U CUCTEMATU3UPOBATh OMOJIOTMYECKYI0 HH(POpMAITHIO.

B cghepe osnadenus ynusepcanvuvimu yueOHbIMU KOMMYHUKAMUBHLIMU OeliCMEUIMU
OO6mieHue:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYXKACHHUSA, BBIpAXKAaTh MOIMU B TpoOIECcCe
BBITIOJIHEHUS MPAKTUYECKUX U T1a00paTOPHBIX paboT;

BBIPAKaTh €051 (CBOIO TOUKY 3PEHHMSI) B YCTHBIX M MUCbMEHHBIX TEKCTAX;
pacno3HaBaTh HeBepOaJbHbIE CpEACTBAa OOIIECHUSA, MOHUMATh 3HAYCHUE
COIMAIbHBIX 3HAKOB, 3HAaTh W PACMO3HABATh MPEANOCHIIKA KOH(PIMKTHBIX
CUTYaIMi B CMTYaTh KOH(MIUKTHI, BECTH TIEPETOBOPHI;

MOHUMATh HAMEPEHHsI JIPYTUX, TMPOSIBISITh YBAKUTEIHLHOE OTHOIIICHUE K
co0eceTHUKY U B KOPPEKTHOU popMe HopMyIMpoBaTh CBOM BO3PAKEHUS;

B XOJI€ IMajora u/uiu AUCKYCCHU 33J1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMO
OMOJIOTUYECKOW TEeMbl M BBICKA3bIBATh WJICH, HAIICJICHHBIE HA pEIICHUE
OMOJIOTHYECKOM 3a7a4M U MOIJIepKaHue OarokenaTeIbHOCTU OOIICHUS;
COTIOCTaBIIATh CBOU CYXKICHHUS C CYXICHHUSIMH JIPYTUX YYACTHHKOB JHAJIOTA,
0oOHapyKUBaTh Pa3JIMYUS U CXOJCTBO MO3UIUH;

nyOJMYHO MPENCTABIATh PE3YyJbTaThl BBITOJIHEHHOTO OHOJOTHYECKOrO OIbITa
(3KCIIEpUMEHTA, UCCIIEIOBAHUS, ITPOEKTA);



CaMOCTOSTENIbHO BBIOMpATh POpMAT BBICTYIJIEHUS C YUETOM 3a]1a4 MPE3CHTALIMH U
OCOOCHHOCTEM ayIUTOPUU M B COOTBETCTBUUM C HHUM COCTaBIATh YCTHBIE M
IIACbMEHHBIE TEKCThI C UCIIOJIb30BAHUEM WLIKOCTPATUBHBIX MAaTEPUAJIOB.

CoBMecTHAas ACATCIIBHOCTD ( COTDVI[HI/ILIGCTBO):

NOHUMATh M HCIOJIb30BAaTh MPEUMYIIECTBA KOMAaHAHOWM W WHAWBUIYaTbHOMN
paboThI TIpH pEIICHUH KOHKPETHON OMOJOTHYECKON MpOoOIeMbl, 000CHOBHIBATH
HEO0OXOIUMOCTh NMPUMEHEHHUS TPYNNOBBIX (GOPM B3aUMOJEHCTBUS MPU PEUICHUU
MIOCTaBJICHHON y4eOHOM 3a1auu;

MIPUHUMATH 1[€JIb COBMECTHOM JEATEIbHOCTU, KOJUIEKTUBHO CTPOUTH JIEUCTBUSA MO
e€ JOCTIKEHHUIO: PACTIPENENsITh PO, JA0roBapUBaThCs, 00CYKAATh MPOIECC U
pe3yJIbTaT COBMECTHOM pabOTHI;

yMeTh 0000IIaTh MHEHHUS HECKOJIbKUX JIIOJIEH, TMPOSIBISTH TOTOBHOCTD
PYKOBOJIUTD, BBIOJIHATH MOPYYECHUS, TOAUUHITHCS,

IJIAHUPOBATh OPTaHMU3alMI0 COBMECTHOW pPabOThHI, ONpENENsiTh CBOIO poib (C
y4€TOM TPEANOYTEHUI M BO3MOXXHOCTEW BCEX YYAaCTHUKOB B3aMMOJICHCTBUS),
pacrpenensaTh 3aJayd MEX]y YIC€HAMH KOMAaH[Ibl, y4aCTBOBAaTh B T'PYIIIOBBIX
dbopmax padoTsl (00CYykaeHUSI, 0OMEH MHEHHUSIMU, MO3TOBBIE ITYPMbI U UHBIE);
BBITIOJIHATH CBOIO YaCTh pa0OThI, IOCTUTATh KaY€CTBEHHOIO PE3yJIbTaTa Mo CBOEMY
HaIpaBJICHUIO U KOOPAUHUPOBATH CBOU JICUCTBUS C IPYTUMU WICHAMU KOMAH/IbI;
OIICHMBAaTh Ka4eCTBO CBOEro BKJIaJa B OOMUA TPOAYKT IO KPUTEPUSIM,
CaMOCTOATENbHO  CHOPMYJIMPOBAHHBIM  yYaCTHUKAMU  B3aUMOJICUCTBHUS;
CpaBHMBATh PE3YJIbTATHI C UCXOIHOM 3aaueil M BKJIJl KaXXI0T0 YjieHa KOMaH/Ibl B
JTOCTUKEHUE PE3yJIbTaTOB, pa3ieiisTh cPepy OTBETCTBEHHOCTH U TPOSIBISATH
TOTOBHOCTbH K MPEIOCTABICHHUIO OTUYETA MEpe/] TPYMIONf;

OBJIAJETh CHUCTEMON YHUBEPCAIbHBIX KOMMYHMKATUBHBIX JCHCTBUI, KOTOpas
obecrieunBaeT CHOPMHUPOBAHHOCTh COIMAIBHBIX HABBIKOB M IMOIIMOHAILHOTO
MHTEJJIEKTA IIKOJIHbHUKOB.

B cgepe oenadenus yrusepcanvHuiMu YueOHbIMU pPESYIAMUBHLIMU  OCUCBUIMU:
CaMOOpranu3alims:

BBISIBJISITH TIPOOJIEMBI JUIS PELICHUS B JKU3HEHHBIX U YYEOHBIX CHUTyaIUsiX,
MCIOJIB3YSl OMOJIOTMUECKUEe 3HAHUS;

OPUEHTHPOBATHCS B PA3IUYHBIX MTOAX0/1aX MPUHITHS PEIICHUH (MHANBH Iy JIbHOE,
MNPUHITHE PEIICHUS B TPYIINe, IPUHATHE PELICHHUH TPYIIOoi);

CaMOCTOSITENIFHO COCTAaBJISITh alTOPUTM pEIIeHUs 3agayd (WM €ro 4YacTh),
BBIOWpATh CMOCOO pemieHus Yy4eOHONW OHMOJOTWYECKON 3amadul ¢ y4EToM
UMEIOLIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHPOBATH
npejiaracMbie BAPUAHTHI PEIICHHIA;

COCTaBIISITh IUIAH JEWCTBUU (TUIaH peanu3aldd HaMEUYEHHOTO ajropuTMa
peIIeHNs), KOPPEKTHPOBATh MPEJIOKEHHBI aJITOPUTM C YYETOM TMOyYCHUS
HOBBIX OHMOJIOTUYECKUX 3HAHHUM 00 N3ydaeMOM OHOJIOTHYECKOM OOBEKTE;

7ieNiaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 3a PEILICHUE.



CaMOKOHTPOJIb (pediiekcust):

BJIa/IETh CIOCO0AMU CAMOKOHTPOJIS, CAMOMOTHUBAIIUH U pedreKcu;

JaBaTh aJICKBATHYIO OLICHKY CUTYallUX U IpeIararh IjiaH €€ N3MECHECHMS,
YUHUTBIBATh KOHTEKCT U NPEABUIETH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH
pemieHnn y4eOHOM OMONOTMYECKOW 3agaud, aJanTUpPOBAaTh PpEIIEHHE K
MEHSIOLIUMCS 00CTOSATENBCTBAM;

OOBSACHATh NPUYMUHBI JOCTHKEHUS (HETOCTUIKEHUS) PE3YJIbTATOB JIESITEIILHOCTH,
JaBaTh OLEHKY IPHUOOPETEHHOMY OIIBITY, YMETb HAaXOIUTh IIO3UTUBHOE B
MPOU3O0IIEAIIEH CUTYAlUH;

BHOCUTb KOPPEKTHBBI B JEITEIBHOCTb HAa OCHOBE HOBBIX OOCTOSTENBCTB,
M3MEHUBLINXCS CUTYallUl, yCTAHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEMH;
OLICHUBATh COOTBETCTBUE PE3YNbTATA LEIU U YCIOBUSM.

OMOIMOHAJILHBINA UHTEIUIEKT:

paznuyaTh, Ha3blBaTh W YOPaBISATh COOCTBEHHBIMM 3MOLHUAMH M 3MOLUSMU
APYTHX,

BBISIBIISITH M AHAJIM3UPOBATH IPUYHUHBI SMOLUH;

CTaBUTh c€0sl Ha MECTO APYroro 4eloBeKa, IOHUMAaTh MOTHBBI M HaMEpPEHUs
ApYTOTO;

PEryJIUpoBaTh CIOCOO BHIPAYKEHUS IMOLIHI.

[Ipunsitue ceds u Ipyrux;

OCO3HaHHO OTHOCUTBHCA K IPYTOMY YEJIOBEKY, €r0 MHEHUIO;

pU3HaBaTh CBOE MPABO HA OLIMOKY U TaKOE e MPaBo JPyroro;

OTKPBITOCTh c€0€ U IPYTUM;

OCO3HAaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

OBJIAJIETh CUCTEMOIN YHHBEPCAJIbHBIX YUEOHBIX PETYJIATUBHBIX ACHUCTBUH, KOTOpas
oOecrieynBaeT (HOPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JUYHOCTU (BHYTPEHHSIS
NO3ULHUSA JIMYHOCTH), W >KU3HEHHBIX HABBIKOB JIMYHOCTHU (yIpaBJieHUs COOOW,
CaMOJIMCLMIUINHBI, YCTOMYUBOIO MOBEIECHHUS).

IIpeameTHbIe pe3yJabTaThl OCBOCHUS MPOrPAMMBI
B mo3naBaTenpHOM (MHTEIUICKTYalIbHOM) cdepe:

— MpUOOpeTEeHre OMNbITa MUCIOJIb30BAHUS METOJI0B OMOJOTHUUECKON HAYKH C IIEJIbIO

U3Yy4YEeHUs] OMOJIOTHYECKUX OOBEKTOB, SIBICHWN W MPOIIECCOB: HAOIIO/ICHNUE, ONKCAHUE,

MIPOBEICHUE HECJIONKHBIX OMOJIOTMUECKUX OIBITOB M AKCIIEPUMEHTOB, B TOM YHUCIE C
MCIIOJIb30BAaHUEM aHAJIOTOBBIX M HU(POBBIX OMOJIOTHYECKUX MPUOOPOB U HHCTPYMEHTOB;

(I)OpMI/IPOBaHI/Ie YMCHHA UHTCTPUPOBATH OMOJIOTMYECKHE 3HAHUS CO 3HAHUSAMU U3

JIPYTUX Y4eOHBIX MpeaMeToB (PU3NKU, XUMUU, Teorpaduu, UCTOPUH, OOIIECTBO3HAHMUS
UT. 1.);



— (opmupoBaHue yMeHul pemiath yueOHbIe 3a1a4n OMOJOTMUECKOr0 COACPIKAHUS,
BBISIBIIATh ~ NPUYMHHO-CJICACTBCHHBIC  CBSA3H, IPOBOJUTH  KAYECTBEHHBIE W
KOJIMYECTBEHHBIC PACUEThI, I€JIaTh BHIBO/IbI HA OCHOBAHHHU MOJTYUYEHHBIX PE3YJIbTATOB;

— (opmMupoBaHHE YMEHHS IUIAHUPOBATH YYECOHOE HMCCICIOBAHUE WM MPOCKTHYIO
paboTy C y4eTOM MOCTaBICHHOU 1eJIh: POPMYIUPOBATH MPOOIEMY, TUIIOTE3Y U CTABUTh
3a/1aud UCCJICIOBAHUS, BHIOMpPATh aJCKBAaTHO IOCTABJICHHON IIE€IM METOJbI, JENaTh
BBIBOJIBI 11O Pe3YyJIbTaTaM MUCCIICTOBAHMSI HITA TTPOCKTHOM JIEATETLHOCTH;

— ¢opMHupoOBaHHE  HWHTEpeca K  yriayOJNeHWt0o  OMOJOTHYECKUX  3HAHWM
(mpenmpoduibHas TOATOTOBKA U Ipo(deccruoHaIbHas OPUEHTAINS) U BBIOOPY OMOJIOTHH
Kak Npo(UIbHOrO MpeJAMETa Ha CTYIIEHU CPEIHEro MOJIHOTO 00pa3oBaHus s Oymyiien
podheCCUOHAIBHOM  JIEATENIbHOCTH, B 00JacTH OHOJIOTMHM, MEAMIIMHBI, SKOJIOTHH,
NICUXOJIOTHUHU, BETEPUHAPHUH, CETTLCKOTO X0351CTBA;

— BJIAJICHUE HaBbIKaMU paboThl ¢ HHPOpMAIMEd €CTECTBEHHO-HAYYHOI'O
coJiepKaHusl, MPEACTABICHHONW B pa3HON (opme (B BUIE TEKCTa, TAOJUYHBIX JAHHBIX,
cxeM, rpaduKoB, aAWarpaM™m, MoOJEJeH, H300paKEHUI), KPUTHUYECKOIO aHajau3a
MH(pOpMAIUU U OIIEHKH €€ JIOCTOBEPHOCTH;

— yMEHHUE MHTETPUPOBATh OMOJOTMUYCCKHUE 3HAHWS CO 3HAHUSMHU APYTHX YUECOHBIX
MPEIMETOB; UHTEPEC K YryOJIeHUI0 OMOJIOTUYECKUX 3HAHUI U BBIOOPY OMOJIOTHUU KaK
npodUILHOTO TpeaMEeTa Ha YPOBHE CpeaHero oOiero oOpa3oBaHus st Oyaylieit
npoeCCUOHATILHON JICITCIBHOCTH B 00JacTh OWOJOTUM, MEIAUIIMHBI, SKOJIOTHH,
BETEPUHAPHUH, CEIbCKOTO XO3SMCTBA, MHINEBONW MPOMBIIUICHHOCTU, TCUXOJIOTHH,
UCKYCCTBA, CIIOPTA - UMETh YETKUE MPEACTABICHUS O MATEPUATUCTHUYECKON CYITHOCTU
T€HOMOB KMBBIX OPTAaHU3MOB U PETYJISIHNIO UX PAOOTHI;

— 3HAHME OCHOBHBIX (DAaKTOPOB OKPYKAIOIICH Cpenbl, BIUSIOMIUX HA Pa3BUTHE U
CYIIIECTBOBAHKE KUBBIX OPTAHU3MOB, aaNTaIHi K (haKTOpaM OKPYKaIOIIeH CPe/Ibl;

— 3HAHHWE OCHOBHBIX IMOAXOJ0B OMOTEXHOJIOTHH, UCTIOIL30BAHMS €€ JOCTHKCHUH B
COBPEMEHHOM KM3HU YEJIOBEKA, OCOOCHHOCTU HCIIOIB30BAHUS KUBBIX OPraHU3MOB ISl
MIPOU3BOICTBEHHBIX HYK]I YEIOBEKA;

— 3HaAHHME OCHOBHBIX MOXOJI0B CEJICKIIUU U OMOTEXHOJOTUH KYJIbTYPHBIX PACTCHUIA,
XapaKTepU30BaTh T'CHETHYECKH  MOAM(PUIIMPOBAHHBIC  PACTEHHUS, ONEPHPOBATH
MOHATUSMU, THOPUAM3ALMS, OTHaJeHHAs THOpPUAN3alus, WCKYCCTBEHHBIH OTOOD,
reTepo3uc, TpaHchopMaIys, MyTareHe3, TCHETHUYECKOE PEAaKTHPOBAHUE;

— TIOHUMaHWE MOJICKYJIAPHBIX  MEXaHW3MOB  peaju3allii  HACIIEJICTBEHHOMN
nH(GOPMAITUU U YMEHUE CBOOOHO OTICPUPOBATH OCHOBHBIMU TIOHSITHSIMHU MOJICKYJISIPHOU
OMOJIOTHY ¥ €€ COBPEMEHHBIX HAIIPABICHUN — T€HOMUKH, METar€HOMHUKH, POTCOMUKH;

— 3HAHWE OCHOBHBIX 3a00JICBAaHHI YEIOBEKA, MEXaHU3MOB UX Pa3BUTHS, CITOCOOAX
WX TUAaTHOCTHKY U JICUCHUS;



— (opmupoBaHue yMEHHS WCIIOIH30BATH MOHATUHWHBIN anmapaT ¥ CUMBOJIMYECKUN
A3bIK TE€HETHKH, T'PAMOTHOE NPHUMEHEHHWE HAYYHBIX TEPMHUHOB, IOHATHM, TEOPHU,
3aKOHOB JUIsl OOBSICHEHUS HAOII0JaeMbIX OHOJOTUYECKUX OOBEKTOB, SBICHUN U
IPOLIECCOB, MO3BOJISIONIUX 3AT0KUTh (DYyHAAMEHT HAYYHOTO MUPOBO33PEHUSI.

B nienHOCTHO-OpHUeHTaIMOHHOM chepe:

— 3HAHHUC, YTO IIPHUMCHCHHC COBPCMCHHBIX TEXHOJIOT UM MOJ'ICKYJ'ISIpHOﬁ omonoruu
IMO3BOJIICT YCIICHIHO PCIIAaTh TAKHUC 3J'IO6OI[H€BHLIC HpO6JI€MI>I, KaK oOXpaHa

0pr>1<a}0meﬁ Cpcabl, COXpAaHCHHUC 3J0POBbLA YCIIOBCKA, KOHTPOJIb 1 BOCCTAHOBJICHUC
9KOCHUCTECM.



TEMATHYECKOE INTAHUPOBAHUE

Monayb «Kak ;KUBOTHBIE M PACTEHHS NIPUCIIOCAOINBAIOTCH (IBOJIIOIUOHHAS
3Ko0JI0THs) 5-6 KJacchl (34 yaca)

MOPGhOIOTHYECKUX U
(U3HOJOTMYCCKUX aTanTaIui.
[Touemy opraHu3MbI He
CTaHOBSATCS OCCKOHECYHO
OOJBIIMMH, MAJICHEKUMU,
BCESTHBIM.

TeMbl OcHOBHOE coepxaHmne JlesiTeILHOCTH
IIKOJIbHUKOB
1. Ml nccesienyem CBoiicTBa U CTPOEHUE KUBBIX Hccnenosarensckue
JKUBbIE 00bEKThI OpraHu3MOB (CTPOEHHUE KIIETKH). | paboThl «Bce au (CUHUIIBI,
(6 9) Bun, ocobp — opranusm kak Oenku, Oepe3bl W T.I.)
eIMHas cucTeMa. AjanTtaiuu OJIMHAKOBBIE?
(mpucnocobnenus). [lousarue DOTOKBECTY.
roMeocTasa KUBOro opranusma. | [Ipakruueckas pabora
CniocoObl ero mojiep KkaHusl. «CocraBnsieM KHUTY
OrpannueHus PEKOpJIOB  pacTEHUW U

JKUBOTHBIX HAIICTO Kpasi».

2. Bausinue
OKpY:Kamouei
cpelbl HA JKUBbBIE
opranusmbi (12 9)

@DaKTOPBI OKPYXKAIOIIEH CPEIb
(abmoTrueckre, OMOTHYECKHE,
aHTpornoresssie). [lpumepsl
abnoThyeckux (hakTopoB,
OKa3bIBAIOIINX OCHOBHOE
BIIUSTHUC HA )KU3HEACATEIIHHOCTD
KUBBIX OPTaHU3MOB:
TeMITepaTypa, CBET, BIAKHOCTb.
OcHOBHbBIE 32aKOHOMEPHOCTHU
IIPUCITOCOOJICHHS KUBBIX
OpPraHu3MOB K a0OMOTHYECKUM
dakTopam. I[IpucnocobaeHus K
OCHOBHBIM a0MOTHYECKUM
dakTopam: Temmneparypa,
BJIQYKHOCThH U CBET.

[IpakTrueckoe 3aHsTHE
«IBeT u Temno» (KyOuku
Jb/ia B3BECUTh, ITOJIOKHUTh
B yamiku [letpu Ha
Pa3HOIBETHYIO OyMmary,
yepe3 30 MUHYT B3BECUTD
3aHOBO — KTO OBICTpee
pacrasin).

[IpakTrueckoe 3aHsTHE
«Yro pacTtBOpsieTcs B
BOJIe» (IKCIIEPUMEHT
«Kuaxuit mom»).
[IpakTrueckoe 3aHsaTHE
«nddysus BemecTs B
BOJIe (pacTBOPHI)»,
«JIBkeHue paCTBOPOB MO
LBETKY.

[IpakTrueckoe 3aHsaTHE
«Jlenq nnaBaer B Boze
(aiicOepru, 3amMep3aHue
BOJIOEMOB)».
[IpakTueckoe 3ansaTue
«Jlen npu 3amep3anumn




pacimpseTcs»
(pa3pylilieHre KaMHs
(mouBooOpazoBaHme),
3aMep3aHue KIETOK).
[IpakTuueckoe 3aHsTHE
«ly6ay (KyOuKHU Jpaa
3aBEPHYThH B pa3HbIN
MaTepual, B3BECUTb).
[IpakTueckoe 3anHATHE
«ITurMeHTB) (MOKHO
pa3aenuTh Ha BATMaHe
KpacHuTeNu U3
(doMacTepoBy.
[IpakTueckoe 3aHaTHE
«Kak >KMBOTHBIE ILJIABAIOT
B BO/Ie» (DKCIEPUMEHT C
MTUATICTKOM ).
Hccnenosarenbckue
pabots! «BnusiHue cBera
(Teria, BJIaXKHOCTH,
COCTaBa MOYBHI) HA
pacTeHHs B €CTECTBEHHBIX
WJIA UCKYCCTBEHHBIX
YCIIOBUSX» (HA JOCTYITHOM
MaTepuare).

3. B3aumopaeiicTBus
KMBbIX OPraHU3MOB

(4 1)

buotnueckue paxTopsl.
3aKOHOMEPHOCTH Pa3BUTHS
MEXBHUJIOBBIX
B3aMMOOTHOLIEHUH.
KosBounronus (XUIIHUK-KEPTBA;
Mapa3uT-X03sIMH) DBOTIOIHUSA
CTpateruii JoObIBAaHUS THUIITH.
CommansHocTh. Bubi-
BcesieHubl. [lepeuensb pacTennii-
BpEIUTEIICH.

HccnenoBarensckas
pabota «Habnronenus 3a
B3aMMOOTHOIICHUSIMU
YKUBOTHBIX TIPU
TOOBIBAHUH ITHIIH
(KOPMYIIKH 1J1 NTUL, 151
TOPOJICKUX UJIH CETBCKUX
YKUBOTHBIX). BeO-
KamMepb».
HccnenoBarenbckas
pabota
«Pacrnipoctpanenue
BUJIOB-CHHAHTPOIIOB B
HaIlleyl MECTHOCTH




4. Yesi0BeK B :KU3HHU
pacTeHu u
’KHUBOTHBIX? (6 1)

AHTponoreHHsie (HaKTOPBHI.
[IpaBaa i1, 4TO MEPBOOBITHHIE
JIFOJY )KWJIA B TADMOHMH C
npupoaoi. OgomaliHUBaHuE U
IPUPYYCHHE )KUBOTHBIX U
pacTeHuil. 3aueM cracaTh
BBIMUPAIOLIUE BUBI, KaK 3TO
nenarb. KyabTypHbIE pacTeHUS U
ux aukue npenku. [louemy
BaYKHO MX COXPAHSATb.
Pa3znooOpa3zue KynbTypHBIX
pacTeHU U UX 3HAYCHUE B
KU3HU yesioBeka. KpacHas kaura
Bawei teppuropun. Ocodo

OXpaHsIEMbIE TEPPUTOPUH,
3anoBeHUKU Poccum u mupa.

[Tpaktuueckas pabota
«Pa3zHoobpazue
KYJIbTYPHBIX paCTEHUH B
BallleM PETUOHEY.
UccnenoBarenbckas
pabora «Bnusinue
AHTPOIOTeHHBIX (DAKTOPOB
Ha Pa3BUTHE PACTECHUN B
rOpo/Ie/HACEIICHHOM
ITYHKTEY.
DKCKypcus/TIpakTHIecKas
pabota «OOIIT B Bamem
pETHOHE — YHUKAIIbHBIC
00BEKTBI TPUPOIBD».

5. Dkojornuyeckue
o (6 1)

buocdepa — ogHa u3
BOKHEUIINX 000JI0YEK 3eMIIH.
UTto Takoe «3KOJIOTUYECKHE
HUIIN» U KaK OHH
dbopmupytorca? dopmupoBanue
3HAHUU 110 OMOpa3HOOOPaA3HIO
KUZHEHHBIX (HOpM,
MIOBE/ICHYECKUX
PUCTIOCOOJICHHUIA,
MoAu(pUKAIIMOHHAS
U3MEHYUBOCTH (Ha 0a30BOM
ypoBHe). PacturenbHble
cOOOI1IeCTBA U UX THUIIBI.
Pa3zButHe u cMEHBI
PACTUTEHHBIX COOOIIECTB.

Hccnenosarenbckue
paboThl « IKOJIOTHUUECKHUE
HUIIN BOKPYT TEOS —
onucanue pakTopoB
OKPYKaroIEenl CpeabI».
HccnenoBarensckue
paboThI
«DEHOJIOTUYECKUE
HaOTIOACHUS.

Moaysb «OcHOBBI pac

TeHHneBoACTBa» 7-8 Kiacchl (68 yacoB)

PACTEHHEBOACTBO
(2 9)

OCHOBHBIE (haKTOPBI
BBIPAILIMBAHUS PACTCHUM.
Uctopus passurus
arpOXMMHUYECKNAX 3HAHHUUN
(pabotet M.B. JlIomonocoBa, FO.
JInbuxa, byccenro, B.B.
JHoxyuaesa, K.A. Tumupsizena,
II.A. Kocteiuena, JI.H.

Tembl OcHoBHoOe coep:kaHue JeATeJIbHOCTH
IIKOJIbHUKOB
Tema 1. BBenenue B | Uto-Takoe pacTEeHUEBOACTBO: [Tpaktrueckas padbota

«bouka JIuouxay.




[IpssHUIIHUKOBA U JIp.).

Tema 2.
ArpoTexHHYeCKHH
ykcnepumenT (6 u)

[IpaBuia nocTaHOBKH
arpo3KCIEPUMEHTOB.
[TocTaHOBKA YKCIIEPUMEHTOB C
pacteHusiMH. BIOOp TeMBl,

Hccnenoarenbekas
pabota «DaKTopkl,
BIIUSIOIINE HA
IpopacTaHue ceMsiH (pocT

COCTABJICHHE TMIIOTE3bL, UEIU U | IPOPOCTKOB).
3a/1a4 DKCIIEPUMEHTA 110 [IpakTuueckas padora
BBIPAILIMBAHUIO PACTCHUH B «CO0p yCTaHOBKH 151
KOHTPOJIMPYEMOMU cpeae. BBIPAILIMBAHNS PACTECHUI B
KonTtponu, noBropHOCTH, KOHTPOJIUPYEMBIX
IIPOBEIEHUE IKCIIEPUMEHTA. YCIOBHSIX).
[ImaHnpoBaHME SKCIEPUMEHTA.
OrueHka pe3ynbTaToB
JKCIIEPUMEHTA.
OcBoeHne TEXHOJIOTUH
KpPYIJIOTOJIMYHOTO BhIpAIIMBAHUS
CaJIaTOB U MUKPO3EJICHHU B
KOHTPOJIUPYEMBIX
HWCKYCCTBEHHBIX YCJIOBUSIX.

Tema 3. Poanb Bopa. PactBop. BerTsikka. [IpakTuueckas padbora

XUMHUYECKHX
3JIEMEHTOB B
NMTAHUHU PACTEHMI

(20 g)

AHHMOHBI, KATUOHBI,
3JIEKTPONPOBOAHOCTH U pH
pactBopa. Poinb xuMruueckux
3JIEMEHTOB B MUTAHUU PACTCHUIA.
[Tonydenue nuTaTenbHBIX
BEILIECTB PACTCHUSIMH.

VY noOpeHnusi: opraHuyeckue,
MUHEpaIbHbIE,
MUKpoOHnosoruyeckue. Turbl
NUTaHUs pacTeHuil. Bo3ayuHoe
¥ MUHEpaJbHOE (KOPHEBOE)
MMUTAaHUE pacTeHU. TpaHcmopT
MUTATEJIbHBIX BEUIECTB
pACTEHUI: BOCXOIAIINN U
HUCXOSIIINN TOK. BaxkHelmnme
Kanuiinele, hochopHbIe U
a30THBIC yI00pEHMUS, UX
cBomctBa. [IpocTeie U clioxHbIE
yI00peHusl.

Poct u pa3Butue pacrenui:
ATanbl OHTOreHe3a, (PaKTOPhI,
BIIMSIOLIME HA POCT PACTCHUI:
CBET, I'yCTOTA MOCAJI0K, TUTAHUE,
cybcTpar.

Oco0eHHOCTH TUTaHUS

«CxeMbl TUTaTENBHBIX
pactBOpoB. PacueT 103
ya0OpeHuit Jist
MUTATEJIbHBIX PACTBOPOBY.
[Tpaktrueckas pabota
«ITpaBuna cmemmBanus
yAOOpEHUIN
[Tpaktrueckas padbota
«ITutanue pacreHuii:
TEXHOJIOTHS
MPUTOTOBJICHUS
MUTATEJIbHBIX PACTBOPOB
JUISL Pa3HBIX KYJIBTYPY.
[Tpaktuueckas pabota
«MOHUTOPUHT
MUHEPAJILHOTO MUTAHUS
pacTeHumn».
[Tpaktuueckas pabota
«PacturenbHas
JTUArHOCTHUKA).
HccnenoBatenbckast
pabota «O1ieHka
COCTOSIHMSI KOMHATHBIX
pacCTEeHUH, PaCTEHUMN Ha
HIKOJIbHOW TEPPUTOPHH,




pacTeHuii a30ToM. A30T U €ro
3HAYEHUE B KU3HU PACTCHUMU.
@dopMBbI a30Ta U UX
peBpallleHHe B MOYBE.
Uctounuku dhochopa s
pacTeHus. 3HaUCHUE
dbochopcoaeprammx
COCIMHEHUN B KJIeTKe. Poiib
MAaKpO3PTUYECKUX COCTUHEHUI
dbocdopa B sHEPTETUUECKOM
oOMeHe.

Brnusinue xkanus Ha puzndeckue
CBOWCTBA MPOTOILIA3MBbI, HA
(bepMEeHTBI YTIIEBOIOPOIHOTO
oOMeHa, CHHTEe3 OCJIKOB U Jp.
Ponp kanus B nogaep:;xanuu
MOHHOTO OajaHca B TKaHAX, B
MIPOIIECCAX CAMOPETYJISLIHUH.
Perynaropnas u
CTPYKTypooOpa3oBaTeabHas
pOJIb KUIBIIHS. Y4YacTHE B
00pa30BaHUU KJIETOUYHOU
CTEHKH, TIOJIJIepKAHUU
CTPYKTYpBI MEMOpaH U
PEryJIsiiius UX MPOHUIIAEMOCTH.
3HaYCHWE MarHus B
MeTa00Iu3Me pacTeCHUM.
Marnuii B cocTaBe XJiopoduiiia,
CXOJICTBO XJIopodusuIa U
reMorjo0rHa Kak
CBHJIETEJILCTBO €AUHCTBA
OpraHn4eCcKOro MHpA.

Cepa u ero OCHOBHBIC
COEMHEHUS, UX POJIb B
CTPYKTYPHOW OpraHu3aluu
KJIETKH, y4acTHE B
OKHCTTUTEHHO-
BOCCTAHOBUTEIBHBIX PEAKIIHSIX
MUKpPOIIIEMEHTHI.
[Ipencrasiienus o poiu
MHKpPOIJIEMEHTOB B
MeTaboIM3Me pacTCHUIA.
Oco0eHHOCTH OCTYIIIEHUS
MHKPO3JIEMEHTOB B pPACTEHHUSI.
CuHeprusMm v aHTaroHU3M

yCTaHOBKA MPUYINH
MATOJIOTHIECKUX
COCTOSTHUH (TIpH
HAJTUYHH )».
UccnenoBarenbckas
pabota «OreHKa BIUsSHUA
Pa3IMYHBIX 2JIEMEHTOB Ha
COCTOSIHME PacTEeHUM
(cocraBiieHHE Pa3IUYHBIX
MTOJAKOPMOK ).




SJICMCHTOB ITMTAaHUA paCTeHHﬁ.
PacturennHas JUAarHoCTHUKa 1
MECTOObI I/II[GHTI/IQ)I/IKE[HI/II/I
HCI[OCTaTKa/ N30BITKA DJIEMEHTOB
IIUTaHWA.

Tema 4.
Peryasitopsl pocra
pacteHnuii. 3ammura
pacrenuii (4 4)

[TonsiTue o perynsiTopax pocra
pacteHuit. CTUMYJISITOPBI pOocTa
— (UTOTOPMOHBI (aYKCHHBI,
ruO0epeIIMHbI, IMTOKWHWHBI ).
WNHrubuTOopsl pocTa pacTEHUM:
1. mpupoanblie (a0cun30Bast
KHCJIOTa ¥ HEKOTOPBIC
(heHObHbIE BEIlleCTBA
(MuKymapoBasi, KOpu4Hasi,
CAJUIIMIIOBAS KUCIIOTHI).

2. CHHTETHYECKUE
(MOpGhaKTHHBI, peTapaHThI,
nedoMaHThl, T€CUKAHTHI,
repOuub). DUTOMOHUTOPUHT
Y OLICHKA COCTOSIHUSI PACTECHHUIA.
CoBpemeHHbIe CrTocOoObI
MOHHUTOPHHTA.

3amura pacTeHU OT
BPEIUTENEH: OCHOBBI
ouomerona.

[IpakTuueckas padora
«DPUTOMOHUTOPHHT U
OLICHKA COCTOSIHUS
pacteHuii. CoBpeMEHHbIE
CIOCOOBI MOHUTOPUHTAY.
UccnenoBarenbekas
pabota «Bnusinue
reTepoayKCHHa Ha
npopactanue  (pocT  Ha
Pa3HBIX CTAAUAX, B PA3HBIX
YCIIOBHSIX) Pa3IMYHBIX
pacTeHumn».

[IpakTuueckas padora
«MHcekTapun: npaBwia u
YCJIOBHSI pa3BeICHUS
MOJIE3HBIX HACEKOMBIX).

Tema 5. Bognas,
necyaHasi v
NMOYBEHHAs
KYJbTYPbl, X
NnpuMeHeHue B
BbIPALLIUBAHUH
pacTeHui.
dusunosorus
pacreHuii (8 u)

Bonnas, necuanasi u mouBeHHast
KYJbTYpPbl, UX TPUMEHECHHE B
BBIPAILIMBAHUU PACTCHUM.
[IpoBeneHue BobI B KOPHE U
cTebie pacTeHUl.

Boansiil pexuM pacTeHuUi:
CTpOEHHUE YCTHUIL: (aKTOPHI,
BIIUSIOIINE HA UX PACKPBITHE U
3aKphITHE. 3HAUCHUE MEXaHU3Ma
peryJIsSIlIuy UCTIapeHusl BIaru
pacTeHHeM.

DOTOCUHTE3 — YHUKAJIBHBIN
npolecc pacteHuil. TeMHOBas U
cBeroBas (pa3el poTocuHTE3A.
3nadyeHue poTrocuHTE3a IS
KUBBIX OpraHu3mMoB. DaKkTopbl
pOCTa pacTEHUI: BO3AYX U
aspanus. [logzeMHoe gpixaHue
pacCTEHUIA: COCTaB MOYBEHHOT'O
BO3TyXa, Ta3000MeH. ['a3000MeH

[Tpaktrueckas pabota
«KopHeBoe aBneHue».
[IpakTuueckas pabora
«IIpurorosienue
npenapara yCThHI
METOJIOM CJICTIKa.
Hccnenosarenbckue
paboTthl «BnusiHue
YCIIOBUM COZIEpKaHUs
pacTEHU Ha KOJIUYECTBO
YCTBUID.

[Tpaktuueckas pabota
«DOyHKIMOHAIbHAS
JHAarHOCTUKA PACTEHHUH MO
AKTUBHOCTH
XJIOPOILIACTOBY.
Uccnenosarenbekas
pabota «Ornpezenenue

xnopoduina A u b,
OLICHKA




npu 6ECTIOYBEHHOM
BBIPAIBAHUY.

dboToCHHTETHUECKOI
AKTUBHOCTHU PACTEHUMN U
(bakTOpOB, BIUAIONIMX Ha
HEey.

[IpakTuueckas pabora
«Anspanus, CO; u Oy.
JIpIXxaHue pacTeHU.
[IpakTuueckas pabora
«Jlp1xaHue pacTeHUM:
OIIEHKA MHTEHCUBHOCTH
JIBIXaHUs PACTEHUN U
IJIOJIOBY.
Uccnenosarensckue
paboTtsl «BnusHue
croco0a BeIpalMBaHUs
(cocTaBa muTaTeIBLHOM
CMECH, CXEMbI BHECEHUS)
Ha POCT U Pa3BUTHS
PAa3JIMYHBIX PACTCHUW.

Tema 6.
KyJasTypHbIe
pacTeHusl.
CoBpeMeHHbIE

ACHEeKThI CeJIeKIIUU
(20 9)

Kak yenmoBek cTan nucnoJib30BaTh
pactenusi? CBsi3b pa3BUTHUS
IUBUJIM3AIIUM YEJIOBEKA U
OJIOMAIlTHUBAHUS PACTCHUMU.
JlomecTukanusi.
HacnenctBeHHOCTD 1
M3MEHUYHUBOCTh — OCHOBHBIC
CBOWCTBA KMBBIX OPraHNU3MOB.
N3menunBocTs. Buasl
M3MEHYUBOCTb.

I'en —MartepuanbHbI HOCUTEID
HACJIEJICTBEHHOCTH U
U3MEeHUYMBOCTU. HyKiienHOBBIE
KHUCIOTHL JIokamm3anus
FEHETUYECKOTO MaTeprasa B
KJIETKE. JleTleHne KIeToK.
Penmukanus JIHK. OcHoBHas

J0TMa MOJIEKYJISIPHOM OMOJIOTHH.

Tpaunckpunuus. TpaHcusuus.
MyTranumu.

Oddekt OyTHUIOYHOTO
TOPJIBIIIKA U TEHETUYECKOE
pazHooOpasue. UTo Takoe
reHO0aHkK? 3aueM COXpaHATh
TE€HETUYECKUE PECYPCHI
pactennii? OCHOBHBIE CIIOCOOBI

Juckyccns
«JlomecTukanus, Bce 11
pacTeHus U )KUBOTHBIE,
KOTOPBIE JKUBYT PSIJIOM C
YEJIIOBEKOM MM
OJIOMAITHUBAOTCS?
MOHO 1 cuuTaTh
TapakaHa 0JIOMAIlTHCHHBIM
KUBOTHBIM?).
[Tpaktrueckas pabota
«MoaudukanroHHas
U3MEHYHUBOCTh (JIUCTHS,
UTOJIKU C OJTHOTO
JIEPEBA).

[Tpaktrueckas pabota
«I'eH — uHCTpYKLKA 110
cOopke KIeTkH (Ha oucepe
WJIU KOHCTPYKTOPE)».
[Tpaktuueckas pabota
«MyTtanus Ha 6yTepOpose
(JTF000M 0OBEKT U3
npeabayiel padoTsl, re
U3MEHEHUE UHCTPYKIIUH
IpUBEAET K U3MEHEHHIO
BHEIIIHETO BUA
00BEKTa)».




COXPaHCHUS TCHETUUYCCKUX
pecypcoB pacteHui (eX Situ m in
situ).

3nauenue padot H.W. BaBunosga.

3aKOH rOMOJIOTHYECKUX PSAIOB.
L{eHTpbI TPOUCXOKICHUS
KYJbTYpHbIX pactenui H.1.
Basunona u I1.M. XXykoBckoro.
OCHOBHBIE METOJIbI CEJEKIINHU.
I'ubpuauzanus. Dopmer oTOOpA.
OcHOBHBIE HaNpPaBIICHUS
CEJICKIIMU: YIyUllIeHUE
YPOKaUHOCTH, YCTOMYMBOCTH K
OMOTUYECKUM U aOMOTUYECKUM
dakTopam.

Ectb m xxu3Hb B nipobupke?
buoTtexHOMOTHS KYJIBbTYPHBIX
pacTeHuil.

Kak uenoBek moxet
MOJIU(PUITUPOBATH PACTEHUS?
['eneTnueckoe pe1akTUpOBaHHUE.
CoBpeMEHHBIE TOAXOAbI U
JOCTUKEHUS TCHETUYECKOTO
pEIAKTUPOBAHUSI PACTEHH.

[IpakTuueckas padora no
rpymmnaMm «OTkyaa Ha
HaIINX CTOJIax
(PYKTHI/OBOIIN/3ITAKNY.
[IpakTuueckas pabora
«BpIpamuBaem ropox. Kak
IIPOBECTH CKpPEILIMBAHUE Y
ropoxay.
UccnenoBarenbekas
pabota «BeIpamyBanue
pacTeHuil B IpoOUpKe»
(MO>KHO BOCIIOJIb30BAThCS
pe3yapTaTaMu
TIPEIBLTY X
HKCIEPUMEHTOB IO
COCTaBJICHUIO
MUTATEIBHBIX PACTBOPOB
JUISL paCTEHUH).
[IpakTuueckas padbora
«I"eHOMHBIE HOKHUIIBI
(MonmenupoBaHue PabOTHI
cucteMbl CRISP-Cas)».

Tema 7.
PacrurenpbHas

npoaykuusi (8 u)

Hanzemubie 1 moa3eMHEIE
oprasnsl pactenuil. [ToGer u
BUJIOM3MEHEHHBII T00eTr
pactenuii. CiocoObl
Pa3MHOXKEHUS PACTEHUN.
[TonsTHE 0 KauecTBE NPOTYKTOB
nutanus. [IpoGiemsr
KOHKYPEHIIUU OT€YECTBEHHBIX
MPOJIYKTOB MUTAHUSA C
UMIIOPTHBIMU. JlorucTrka
JIOCTaBKHU U CPECTBA
COXpPaHEHUS TTPOTYKTOB
MUTaHUS.

MuKpo3eeHb: TOJIE3HOCTh U
TEXHOJIOTHSI.

XUMHAUYECKAN aHAIU3
npoaykuuu. OCHOBBI
CHEKTPO(HOTOMETPHH.
[TorenumomeTpusi.
Xpomarorpadwus.

[Tpaktrueckas padbota
«IIpenenbHO nOMMyCTHMBIE
kouuentparuu (1K) u
METOJIbl KOHTPOJIS
0€301acHOCTH
PaCTUTEIBHBIX MIPOTYKTOB
TTUTaAHUS.
HccnenoBarenbekas
pabota «O1eHka KayecTBa
BBIpAIlICHHON
MUKpO3€eJIeHn» (1100
CBOSI, TUOO U3 Mara3uHa).
[TpakTruueckas pabora
«MeTobI OlLICHKH
KayeCTBA paCTUTEILHON
OPOAYKIMH: XpPaHEHHUE U
COXPAaHHOCTh
MUTATEIbHBIX BEIIECTBY
(Mo JocTynmHOMY
000pyI0BaHHUIO).
HccnenoBatenbckast




paborta «OnpeneneHue
BuTamuHa C METO10M
00paTHOTO TUTPOBAHUS B
IUTOIaX Ha Pa3HOM CPOKE
(cmoco0e) XpaHeHUs.

MonyJab «bruorexHosorus» 7-8 kiaaccel (68 yacoB)

Tembl

OcHoOBHOe coepkaHue

JlesiTeILHOCTD
IIKOJIbHUKOB

Tema 1.
Bbuorexnogorus
4 9)

[TonsiTe OMOTEXHOIOTUH. 3a4eM
YeJI0BEKY OMOTEXHOJIOTHH, B YEM
UX MPEUMYIIECTBO Mepe]
XUMUYECKUM CUHTE30M. OCHOBHBIE
OMO00OBEKTHI OMOTEXHOIOTHU:
IPOMBIIILJICHHBIE
MUKPOOPTaHU3MBI, KJIETKU U TKaHU
pacTeHul, >)KUBOTHBIX U YEJIOBEKa,
OMOKaTaIu3aTopHI.

CoIpbe U1t OMOCHHTE3a U OLIEHKA
ero OMOJOTUYECKOM IIEHHOCTH.
OCHOBHBIC HICTOYHUKH yTIIEPO/Ia,
aszora, pocdopa, MUKPOIJIEMEHTOB.
HccnenoBanne HOBBIX HCTOYHHKOB
CBIPBs (BKJIFOYAsi BOIPOCHI €TI0
peaBapuUTeIbHON 00paboOTKH),
pa3paboTKa HOBBIX MTUTATEIBHBIX
Cpell, B TOM YHCIIe BKIIFOYAIOIINX
OMOCTUMYJISITOPHI U IPyTHE
AJIEMEHTHI YIIPABJICHUS U
OTNITUMH3AIIUN TTPOIIECCOB
onocuHresa. Metoanl
ONTHMM3AIIMHN TUTATESIBHBIX CPE/I.

[Tpaktuueckas padbota
«IIpumepsnl
IPUMCHCHUS
OMOJIOTHYECKUX
00BEKTOB B TBOCH
JKUAZHID.

Tema 2.
Muxpoouosnorus
(12 v)

[TosioxeHne npoKapuoToB B
CHUCTEME OpPTaHUYECKOT0 MHUpA.
Crtpoenue 6aKkTepraibHON KIETKH.
Knaccudukanus 6akrepui.
Mopdonorus 6akrepuii. [IpocTeie
U CJIO’KHBIE METOIbl OKPALTBAHUS
OakTepuit. Du3n0NI0TUs OAKTEPU:
NUTaHUe, JbIXaHUe, POCT U
pa3MHOKeHHE. 3HAKOMCTBO C
JOMEHOM Apxeun
(9KCTpEeMOPUIBHOCTD,
O0COOEHHOCTH CTPOCHHUSI KIIETKH).

[IpakTuka.
JlabopaTopHas pabota
«DUKCUPOBAHHBIE
nmpenapartbl OaKTepuil.
Omnpenenenue GopMbl
MIPEITIOKEHHBIX
KyJbTYP
MUKPOOPTaHU3MOB,
UCIIOJIb3Ys MPOCTOM
METOJI OKPACKI.
JlaGoparopHas pabota
«OmnpeneneHue Tumna




MOJIOYHOKUCIIOE U CHUPTOBOE
opoxkenne. otoTpodHbIC U
XeMOTpOo(HBIE OAKTEPUH.
Kunernueckoe onucanue nporecca
pOCTa MUKPOOPTaHU3MOB.
DKCIOHEHIIAIbHAs MOJAENb POCTA.
Kuneruka rubenu
MHUKPOOPTaHU3MOB.

[Tarorennsie OakTepun. YymHas
Maji0o4uKa U YepHasi CMEPTh,
00TynH3M, CTOJOHSIK, TYOCpKYJIe3.
Hcropust 60pbOBI €
OakTepUaTbHBIMU UH(DEKIIUSIMH.
BoiiHa 6€CKOHEUHOCTH:
AHTUOMOTUKH MPOTUB OAKTEPHIl.
MexaHu3MBbI 1EUCTBUI
aHTUOMOTUKOB. MeXKIIeTOUHAS
KOMMYyHUKaius 6akrepuit. UyBcTBO
KBOpyMa.

[Ipumenenue 6akTepuit
yenoBekoM. Kunerndeckoe
omnrcaHne OMOCHHTE3a MPOTYKTOB
MHUKpOOpranmsmMamu. bakrepun,
KOTOPBIE MOTYT pasJjiaraTh
MJIaCTHK.

Mukpoopranusmel B
arpoOMOTEXHOJIOTHH.
HckyccTBeHHBIE accolualiu
PacTEeHU C MUKPOOPTaHU3MaMHU

KJIETOYHOU CTEHKH
METO/IOM OKpAIlIMBaHUS
o I'pamy» (ripu
HAJIUYUU PEAKTHUBOB).
JlaGoparopnas pabota
«IIpuroroBnenue
PYKA3HEHHBIX
pernapaToB
MOJIOYHOKHUCITBIX
OaKkTepuii».
JlabopaTopHas pabota
«IToceB cMbIBa € pyK HA
yamku [letpm».
JlaGoparopnas pabota
«Bblenenne uncTou
KYJIbTYpbl OaKTEpHil.
Meton pa3BeeHU.
Metoa ucTOoAIIEro
HITPUXAY.
JlabopatopHas pabota
«Mopdomorndeckas
XapaKTePUCTHKA
BBIJCJICHHON YHUCTOMN
KYJbTYPBI:
XapaKTePUCTHKA
KoJIOHUH, hopMa
OaKTepHii, TUI
KJICTOUHOUW CTECHKI.
JlaGoparopnas pabota
«CpaBHeHueE pocTta
MUKpPOOPTaHU3MOB Ha
yarke 0e3 u ¢
n00aBIeHUS
AQHTUOMOTHUKOBY.
Hccnenoarenbckas
pabota «Ilonck
MUKPOOPTaHN3MOB
00Ja1arommmx
AHTarOHUCTUYECKOMN
AKTUBHOCTBIO.
Uccnenosarensckas
pabora «Bsinenenue
MOJIOYHOKHCIIBIX
OakTepuit,
UCCIIEIOBAHUE UX




AKTUBHOCTH.
UccnenoBarensckas
pabota «Bbiaenenue
OaKTepuii MOJE3HBIX
JUISL PACTEHUI.

Tema 3.
JyKapuoTHYECKHUe
OpPraHu3Mbl B
OMOTEeXHOJIOTHH
(Iu1ecHeBBIE TPUOBI,
AP OXKKH,
Bogopocan) (12 u)

[1necHeBbIe rpUOBI TPOIYLIEHTHI
OMOJIOTUYECKHU AKTUBHBIX BEIIECTB
OO6m1as xapakTepUCTHKA APOXKIKEH
caxapomunetoB. cropus
UCIIOJIb30BAHUS IPONOKEH B
TPaJAUIIMOHHON OMOTEXHOJIOTHH.
TexHoOrum BUHOAETUS U
XJIe00IeUCHMS,
CIIEHMATU3UPOBAHHBIE PACHI
Opoxckeil. MeTabomu3M JpoAoKen.
Peakuus cniupToBOro OpoKeHMUS.
[Tony4denne BTOpUYHBIX
MeTa0O0JIUTOB B APOXIKAX. Jpoioku
Kak MPOAYLIEHThl OMOTOILIUB.
[Tonydenue 1eeBbIX OCIKOB B
TPOAOKAX.

Oco0eHHOCTH BEreTaTUBHOTO U
MIOJIOBOTO PA3MHOKEHUSA Y
IPOXOKEN, 3HAUCHNUE U3YyUCHUS
MHUTO3a U HIUTOKUHE3A JIJIs
ONTUMU3ALMHU TPOLIECCOB
KyJIbTUBUPOBAHUS IPOHKIKEBBIX
IITAMMOB, TOHUMAaHUS IPUYUH
MaTOr€HHOCTH JAPOAOKEN U TpUOOB,
MOMCKa MUIIICHEN (QyHTUIIUIOB U
pa3pabOTKH HOBBIX JIEKAPCTBEHHBIX
pernapaToB.

Bopopociu — nepcrieKTuBHbBIN
O0OBEKT sl MPOU3BOJICTBA OEJIKa U
yIJIeBOJIOB. broTexHomornueckue
METOIbl OYMCTKH TBEP/IbIX,
KHUJKUX OTXOJIOB U Ta3000pa3HbIX
OTXO0JI0B MPOou3BoACTB. CTOUHBIE
BOJIbl. CXEMbI OUUCTKHU.
buodunbtpsel, a3poTeHKH,
METaHTEHKH, OKCUTEHKHU.
AKTHUBHBIN U1 U BXOJSIIIUE B HETO
MUKpoopraHusmsl. Micrionb3oBanue
BOJOPOCIIEN B OUUCTKE CTOUYHBIX
BO/I.

JlabopaTtopHas pabota
«IToacuer kieTok
TPOXKEN B Kamepe
['opsieBay.
JlaGoparopnas pabota
«OOHapy>keHue
IPOIYKTOB CIIUPTOBOTO
OpOKEHHUSI: STUIIOBOTO
CIUPTa U YTIAEKUCIOTO
ra3ay.

Jlaboparopnas pabota
«Habmronenue
Pa3MHOXCHUS
TPOMKIKEBBIX KIIETOK.
[Tpaktuueckas padbota
«ITosyuenue TBOpOra n
Keupa Ha OCHOBE
MOJIOYHOKHUCIIBIX
OaKkTepuiny.
[TpakTuueckas padbora
«OcHOBHBIE BUJIBI KBaca
U UX XapaKTePUCTUKA»
«poxxu u
MOJIOYHOKHCITBIC
OakTepuu,
PUMEHSEMBIC JUIS
TIPOU3BOJICTBA KBACay.
[Tpaktuueckas pabota
«CpaBHUTENBHBII
aHaJIN3 Pa3BUTHUS
JPOXKEN B a3POOHBIX U
aHa’POOHBIX
YCIOBHSIX).
[Tpaktuueckas pabota
«MeTtoasl o1leHKHU
CBOWCTB
XJ1e00neKapHbIX
TIPOAKIKEH.
OcoOenHoctu
PUMEHEHHUS




MIPECCOBAHHBIX,
CYIICHBIX
WHCTaHTHBIX
TIPOHKIKEN.
UccnenoBarenbckas
pabora «Bnusinue
(U3UKO-XMMHYECKHUX
(bakTOpOB Ha KA4ECTBO
OMOTEXHOJIOTHYECKOM
npoaykiuu (KBac,
kedup, chIp, Xj1ed 1
Tp.)».
HccnenoBarenbekas
pabota «Bnusinue
(U3UKO-XUMHYECKHUX
(bakTopoB Ha POCT
Bosopociu (Chlorella
vulgaris)».

Tema 4. Hacnencrteennocts u [IpakTuueckas pabora
Hacaencreennas U3MEHYHUBOCTb — OCHOBHBIE «MoaundukanmoHHast
undopmanus (8 1) CBOWCTBA )KUBBIX OPTaHU3MOB. U3MEHYHBOCTD (JIUCThS,
N3menunBoCcTE. Buasl UTOJIKH C OJTHOT'O
U3MEHYHUBOCTb. JIepeBa)».
I'en —MaTepuranbHbIl HOCUTEID [Tpaktrueckas padbota
HACJIEZICTBEHHOCTH U «I"eH — MHCTPYKLIHUS 110
n3MeHunBocTU. HykienHoBbie cOOpKe KJIEeTKH (Ha
KUCIOTHI. JIokanu3anus oucepe wiu
T€HETUYECKOro MaTepuasia B KOHCTPYKTOPE)».
KJeTke. [lenenue KIeTok. [IpakTuueckas padora
Permumukarus JIHK. OcHoBHAas «MyTranus Ha
JI0TMa MOJIEKYJISIPHON OHMOJIOTHH. oytepOpose (moboi
Tpanckpunuus. Tpancusuus. 00BEKT U3 MpeabIAyIIeH
MyTanuu. paboThI, T/I€ U3MEHEHUE
WHCTPYKIUHU IPUBEIET
K U3MEHEHUIO
BHEILIHETO BHUJIA
00BEKTa)».
Tema 5. [TosioxxeHue BUPYCOB B CUCTEME [IpocmoTtp
Bupycosorusi (6 4) | opranndeckoro mupa. CTpyKTypa v | JOKYMEHTAJILHOTO
XUMUYECKUN COCTaB BUPYCOB. ¢buapMa o BUpycax.
Knaccudukanus Bupycos. [Tpaktuueckas paboTa.
Penponykums Bupycos. Bupycel - | «MeTton pa3BeneHumn».
BO30yIuTENN MHPEKIIMOHHBIX [Tpaktuueckas padoTa.
60one3neil. OHKOBHPYCHI. «TutpoBanue
bakrepuodaru: crpoenue, O6akTeprodarony.




CBONMCTBA, IPUMEHEHHE.
buonoruueckue MmeToasl 00pHOBI C
BHUpYyCaMH.

Tema 6. I'ennast OCHOBBI TEHHOW HHKEHEPUU. [IpakTuueckas padora
HH/KEHePHUs U Bektopa. Cnennduueckue «OHOHYKII€a3bl
OMOTEeXHOJIOTHH (depMeHThI OaKTepHil. pectpukuuu (pabota c
(8 v) buoTtexHonoruu npoayKuuu HYKJICOTUTHBIMU
0€JIKOB B OaKTEpHAIbHBIX MOCJIEIOBATENBHOCTSIMHU
KyJbTypax. JoCTHKEeHHS TEHHON Ha Oymare)».
WHXEHEPUHN 1 OMOTEXHOJIOTHH. [IpakTuueckas padbora
CRISPR/Cas — cucrema «['eHHBIE HOKHUIIBI -
aJanTUBHOTO UMMYHHUTETA CRISPR/Cas
Oakrtepuii u apxeir. [MO. Metonbl | (MoaenupoBaHUE HA
nonydenust I MO. Ooymare)».
Urpa-nuckyccens:
«Bpmrpaii rpaHT Ha
cozganue I'MOy.
Tema 7. JlomecTrkanus OCHOBHBIX Juckyccns
buorexHos0oruu B JIOMAIIHUX KUBOTHBIX «JlomecTukaius, Bce a1
’KMBOTHOBO/ICTBE COBPEMEHHBIE 3KCIIEPUMEHTHI 110 pacTeHUs U KUBOTHBIE,
8 4) JIIOMECTUKALMU )KUBOTHBIX KOTOpPBIE )KUBYT PAAOM
(Jlucuua, HOpKa U JIp. — C YEJIOBEKOM UM
AKCIIEPUMEHTHI HAYYHOU IIKOJIBI OJIOMAIlIHUBAKOTCS ?
akageMuka bemnsena). MO>KHO JIU CUUTATH
CoBpeMeHHbIE METO/IbI B TapakaHa
KMBOTHOBO/JICTBE: TPAHCIIAHTALINS | OJOMAIIHEHHBIM
AMOPHOHOB, XUMEPHBIE )KUBOTHBIE, | JKUBOTHBIM?).
KJIOHUPOBAHHUE. [TpakTuueckas padbora
OcHOBHBIE 00JIE3HH KUBOTHBIX U «MeTouka
pOJIb TATOTEHHBIX KJIOHUPOBAHUS
MUKPOOPTaHU3MOB U Mapa3uToB B | (MOJEIUPOBAHUE HA
pa3BUTHH 3a00JIeBaHU TOMAIIHUX | Oymare).
YKUBOTHBIX U OCHOBHBIX Mepax [Tpaktuueckas pabota
O0pbOBI C HUMHU; POJIb TTOJIE3HBIX «CocraBneHue paurona
MUKPOCUMOHOHTOB B OpTaHU3ME MUTAHUS YKUBOTHOTO,
AKUBOTHBIX. [losokuTENBHOE U pacyeT pacxoJI0B Ha
no004YHOE (OTpULIATEIBHOE) COJIEPIKAHUE.
BO3/ICHCTBUH aHTUOMOTHUKOB Ha Hccnenoarenbckas
OpraHu3M B XOJ€ JICUCHHUS pabora «OrneHka
KUBOTHBIX; LIEJIU U 3a/1a4H KaueCcTBa MOJIOUHOM
BeTepUHapuu. buotexnonorus MPOTYKIIHI.
KOPMOBBIX ITPENapaToB.
Tema 8. OCHOBHbBIE METO/IbI CEIEKIINHU. [TpakTrueckas pabora
buorexHos0rum B I'ubpunuzanus. ®opmsl 0TOOpA. «BrpIpamuBaem ropox.

PAaCTCHUECBOJICTBE

OCHOBHBIC HaIpaBJICHUA

Kak npoBectu




(10 a)

CEJIEKIINU: YJTy4YIlICHUE
YPOKaUHOCTH, YCTOMYMBOCTH K
OMOTUYECKUM U AOMOTUIECKUM
dakTopam.

OCHOBHBIE MTOJXO/IbI CEJICKIIUU U
OMOTEXHOJIOTHH KYJIbTYPHBIX
pactenuii, [ ubpunuzausi,
OTJaJeHHas THOpHUIN3ALINS,
HCKYCCTBEHHBIA OTOOD, TETEPO3HC,
TpaHchopMalys, MyTareHes,
T€HETUYECKOE PEIaKTUPOBAHUE).
Uctopus cenekunu B Poccun u
MUpE, UCTOPHS pa3BUTHUS
BAKHEUIINX COPTOB KYJIBTYPHBIX
pacTeHuil.

Kak yenoBek Moxer
MOJU(DUITUPOBATH paCTEHUS?
I'ennas nrxenepus pacteHuit: Yro
TaKO€ reHEeTUYECKask MHKEHEPUS
pacteHuid. TpaHCT€HHBIE pACTCHUSI.
Mertoasl nonyuenus. O6pa3oBaHue
OIyXOJIEN Y PACTCHUIA.
ArpobakTepuanbHas
Tpanchopmans: Ti-T1a3MuIbl.
I'ensr T-ZIHK. Monexkynspho-
F€HETUYECKUE MEXAHU3MBbI
TpaHcopmaruu. ['eHeTHIeCKOE
penaktupoBanue. CoBpeMEHHbIE
MOAXObI U TOCTH>KECHHUS
T€HETUYECKOT0 pEJaKTUPOBAHUS
pacTeHuil.

EcTb 11 xu3Hb B ipoOupke?
buoTtexHonmorus KyJIbTypHBIX
pacTeHuil.

CKpEULIUBaHUE Y
ropoxap.
[IpakTuueckas padora
«]'eHOMHBIE HOKHHUIIBI
(MoJieTupoBaHue
pabOoThI CUCTEMBI
CRISP-Cas).
UccnenoBarenbekas
pabota «BeipanBaHue
pacTeHui B IpoOHpKe»
(MOXXHO
BOCTIOJIb30BaThCS
pe3ysbTaTaMu
PEIBITY X
HKCIIEPUMEHTOB 110
COCTaBJICHUIO
MTUTATEeIILHBIX
pacTBOPOB IS
pacTeHuii).

Moayab «MoJieKkyJsipHble 0CHOBBI (pU3H0JI0TUH U (papMakoJorum» 9 Kiace

(68 yacoB)
Tembl OCHOBHOE co/lep:KaHue JesiTeTbHOCTh
IKOJbHUKOB
Tema 1. BBenenue. buorennbie 3j1eMeHTHI: HccnenoBarenbckas
duszuosiorudeckas | opradoressl: O, C, N, H. pabota
xumus (20 4) AxTuBHBIE POpMBI KHCITOpOaa, uX | «KomuyecTBeHHas
MOJTy4YEeHHUE, HeUTpaau3aius. OIICHKA COJIepKaHUS

MakponineMeHTbI: TPOLEHT

MHKPOI3JICMCHTOB HUJIU




coJiepKaHUsI B OpTaHU3ME,
BBITIOJTHSIEMas (PyHKITHSA,
coJiepKaHUE B IPOTYKTaX MATAHU.
Ca2+ - cBa3bIBaroIMe OCIIKH,
JCTIOHUPOBAHNE KaJIbIIHS,
PETYJIAIUS YPOBHS KaIbIUS B
OpraHu3Me: TOPMOHEBI TTouek. Mg —
CTpoeHue XJiopoduiria, ero
AKTUBAITUS COTHEYHOU SHEPTHECH.
MUKpOAJIEMEHTHI: B KAaKUX
MOJIEKYJIaX COJIepP KaTcs,
BBITIOJTHIEMAs (QyHKITHS,

COACPIKAaHNC B IPOAYKTAX ITUTAHHA.

[TocnencTBus nepea03UPOBKU
MHUKpOdeMeHTaMu. Fe —
yCBauBaeMbI€ TUIIbI COCTMHEHUI
xesesa. I'eMornpoTenHsl,
reMOIIMaHuH, TUTOXpoMbI. Cu —
YCBOCHHUE U TPAHCIIOPT MEJIN.
benku, conepxainiue Meab.
[TaTonornueckue CHHAPOMBI
Menke u Bunbcona, CBsI3aHHbBIC C
MeTa00IM3MOM MEJIH.
TOKCUYHBIE PJIEMEHTBI
[Tepuoauyeckoil CUCTEMBI ISt
opranu3Ma. Biusinue HegocTaTka
MaKpo U MUKPOIJIEMEHTOB Ha
YKUBBIC OPTAHU3MBI.

XKupsi. 3aboseBaHus YeI0BEKa,
CBSI3aHHBIC C HAPYIICHUSIMU
KUPOBOTO OOMEHa.
Jucnununemun.

Vriesospl. 3a00JieBaHU YeIOBEKa,
CBSI3aHHBIEC C HAPYUIECHUSIMU
yTJIeBoJHOTO0 oOMeHa. CaxapHbIii
uaoerT.

benku. Ctpoenue. 3aboeBanus
YeJI0BEKa, CBS3aHHBIC C
HapyLIEHUsIMUA O€TTKOBOTO OOMEHa.
OyHk1uU 6eKoB. DEepMEHTHI.
Mexanusm aenctus. Knaccsl
(hepMEeHTATUBHBIX PEAKIIHA.
KodepmeHTsi.

BuTtaMuHbl KUPOPACTBOPUMBIE,
BoJI0OpacTBOpuMbIe. [IpeBpalenue

BUTAMUHOB B ITAILEBBIX
IIPOJTYKTAX).
[IpakTueckoe 3ansaTue
«KauecTBeHHBIE
peakuuu Ha
OpraHUYECKHe
MOJIEKYJIBD».
[IpakTueckoe 3ansaTue
«JIeHaTyparys OCIKOB
[IpakTueckoe 3ansTHe
«/3yueHne akTHBHOCTH
aMUJIa3b».
[IpakTueckoe 3aHaTHE
«JInanus (kierouka

Tpayoe)».




BUTAMHHOB B aKTUBHBIE ()OPMBI
Ko(pepMEeHTOB. ABUTAMHHO3HI.
OcHOBHBIE TUITBI META00TMYECKUX
peakiuii. bruosneprernyeckue
npouecchl. [ mukonus. [uki
Kpe6ca. Llens nepenoca
3NEKTPOHOB. OKHUCIIEHUE KUPHBIX
kucnoT. Katabonusm
AMHUHOKHCIIOT. [ TFOKOHEOTeHE3.
CuHTE3 YIIIeBOI0B, OCIIKOB,
KHUPOB. MeTabomuTHueckue
3a0oneBanus. [Ipaktuueckoe
3aHSTHE: «pElICHUE 3a7a4 Ha
SHEPreTUYECKUI OOMEHY

Krnetka. [Tonsitue MeMOpaHsbi.
Oynkmu MmeMOopaH. Bupl
TPAHCIIOPTAa B KIIETKY.
MeMOpaHHbIE OPTaHOUIBI.
3aboseBaHus CBSI3aHHBIE C
HapyIlIeHueM paboThl MeMOpaHHBIX
opraHesu, 60J€3HU HAKOTLJICHUS.
THuIbI KOHTAKTOB MEXY KJIETKAMH.
3HaYCHHUE MEKKIIETOUYHOU
KOMMYHUKAIIUU JJISI 3] 0POBbsI
opraHu3ma.

Anpo. YpoBHU yIIaKOBKH
XpOMaTHHA. XPOMOCOMHBIE
Tepputopun. HememOpanHbie
OpraHOUJIbI.

Tema 2.
MouexyasipHast
ouoJiorus (20 u)

OcCHOBHbBIE BEXU PAa3BUTUS
MOJIEKYJISIpPHOM OMOJIOTHH.
HyxienHoBbIE KUCIIOTHI.
OCHOBHBIE IPUHIUIIBI CTPOCHHUS.
Martpuunblie CUHTE3bI. Perukanus
— OCHOBA KJIETOYHOTO JEJIECHUS.
[IprHIMIBI peIUTUKALUN.
MyTtauuu. YUto BbI3bIBACT
n3meHeHus B crpoenuu JJHK.
[IpunHMns penapanuu.
Tpanckpunusi.

I'enernueckuit kox. TpaHcisus.
Opranusanusi reHoMa BUPYCOB
[IpoTuBOBHUpPYCHBIE CPEACTBA,
MEXaHW3MBbI UX IEUCTBHUS.
Opranuzanusi reHoMa OakTepuit

[TpakTuueckas padbora
«Brigenenune JIHK u3
OaHaHay.
[Tpaktrueckas pabota
«Mopens JIHK-
OopUTamMm».
[TpakTuueckas pabora
«Omnpenenenue
KauecTBa MpenapaTroB
JIHK ¢ momorisro
cnexkTpooToMeTpun»
(Tpu HATMYUH
00opy10BaHuUs ).
[IpakTuueckas padbora
«PerunkaruBHast
MalliHa (Urpa-




AHTHOaKTEepUaIbHBIC TIPETIAPaTHI.
Opranu3zanusi reHoMa 3yKapuoT
I'eHOMHOE pelakTHpOBaHUE.

JEMOHCTPALIHS ).
[IpakTuyeckas pabota
«ITHP (Monenpb
aMIuiipuKkamus Ha
Oymare)».
[IpakTuyeckas pabota
«Cua mpomMoTopa.
[IpakTuyeckas pabota
«Pemenue 3aga4 Ha
T€HETUUYCCKUMN KOIY.
[IpakTuueckas padora
«DOoJITUHT OCIIKOBY.
HccnegoBarensckas
pabota
«Pacnpocrpanenue
AHTUOUOTUKOPE3UCTEHT
HBIX OaKTEpUD».
[IpakTuyeckas pabota
«Pabora B
COBPEMEHHBIX
FeHETUYECKHUX 0a3ax
naHHbIX. [[poBeneHue
In silico ananuza

MOCJIEA0BATEILHOCTEN
TEHOBY.
Tema 3. [Tonstue o nexapcrBax. [Ipunmune! | MccnegoBarensckas
dapmakoJiorus MOAX0/a K TOMCKY HOBBIX paboTta «IKCIepruMeHTa
(28 u) JIEKAPCTBEHHBIX CPEICTB. O OINPEIETICHUIO

CKpHWHMHT U €T0 METO/IBI.

ITytu BBenenus JIC.
dapMaKOKWHETHKA JICKAPCTBEHHBIX
BeliecTB. BecacbiBanue
(abcopOrust) nexkapcTB. OCHOBHBIE
MEXaHU3MbI BCACHIBAHUSI.
TpaHcnopT JIEKapCTBEHHBIX
BelIEeCTB. [ 'eHbl 1 OeIKu nepBoi
¢a3bl OuoTpanchopmanuu. [Tytn
BBIBEJICHUS JICKAPCTB U3
OpraHu3Ma. DKCKpeus u
anUMUHAIMS. ['eHbI 1 Oenku
BTOPOI1 (ha3bl OuoTpanchopmanuu.
®apmakoauHaMuKa. | 1aBHOE U
no6oyHoe, pe30pOTHBHOE U
MECTHOE, IIPSIMOE, HEMIPSIMOE U
pednexkTopHoe AeicTBHE.

TOKCHYHOCTH BEILICCTB
Ha apTEMUAUSIX).
[Tpaktuueckas pabota
«Kapra sxcnpeccun
n10(haMHHOBBIX U
CEPOTOHMHOBBIX
pelenToOpoB B MO3Te
MBIIICID).
HccnenoBarenbckas
pabota
«lloBeneHUeCcKe TECThI
Ha prIOkax Danio rario.
CaeTio-TeMHas
Kamepay.
HccnenoBarenbckas
pabota
«IToBegeHUYECKME TECTHI




Bubl B3anmMoaencTBUA JIEKAPCTB.
CunHeprusM U aHTaroHU3M Ipu
COBMECTHOM JICVICTBUU
JIEKAPCTBEHHBIX BEUIECTB, UX
Pa3HOBUIHOCTHU
TpancMeMOpaHHBINM CUTHAJIMHT.
TuIIBI KJIETOYHBIX PEUEIITOPOB.
MeMOpaHHbI€: HOHHBIE KaHAJIbI,
KaTaJTUTUYECKHUE U CONPSKEHHBIE C
G-0enkamu; BHYTPUKJIETOUYHBIE!
LUATOIJIA3MATUYECKHUE U SIJICPHBIE.
MexaHu3Mbl TUTaHI-peleITOPHOTO
B3anMoercTBUA. CEJIEKTUBHOCTD
(M30MpaTenbLHOCTD) JEHCTBUS,
CBSI3b «XMMHUYECKasl CTPYKTypa —
dapmakonoruyeckas akTHBHOCTb
BEILIECTB»

PapMakoJIOrH4ECKON MOLYJISIIAN
CHUHANTHUYECKON XOIMHEPTUUECKOMN
nepenaun. MoJsiekysspHbIN
MEXaHU3M JECUCTBUA U
dbapMakosioruyeckue cBoiictea M-
XOJIMHOOJIOKATOPOB,
TaHTJIMOOJOKATOPOB U
KypapenogoOHbIX CPEACTB.
PapMaKoJIOrH4eCKas PETyJIsLns
AKTUBHOCTHU aJIPEHEPTUUECKOTO
cuHarnca. AIpeHOMUMETHUKH,
aapeHoOI0KaTOPHI,
CUMITATOIUTHKHU.

MonexynsapHas hapMakoIoTus
AHTUAJJIEPTUYECKUX CPEACTB.
I'mcTaMUHOBBIE pELIENTOPHI: TUIIBI,
MOJIEKYJISIpHAsE OpTaHU3alIHsl.
Crabunmu3atopbl MEMOpPaH TYYHBIX
KJIETOK: MOJICKYJISIPHBI MEXaHU3M
JIEHCTBUSA, OCOOCHHOCTH
KJIMHUYECKOTO MPUMEHEHUS, TOUKH
IIPUIIOKEHUS JEUCTBUS
WHTUOUTOPOB JIUITHIHBIX
MEJIMaTOPOB.

MexaHu3Mm JEeUCTBUS U
MIPUMEHEHUE TTPEnapaTos,
CTUMYJIUPYIOUIUX IPOLIECCHI
nMMyHUTeTa. DapMakooruyeckas

Ha ppIOKax Danio rario.
OTKpbITOE TIOJIEY.
UccnenoBarenbekas
pabota
«IToBeneHuecKue TecThl
Ha priOkax Danio rario.
CraitHoe moBEAEHUEY.
[IpakTuueckas pabora
«BnusHue agpeHannHa
Ha CepJICYHbIE
COKpAILEHUS
(mporpammHoOe
o0ecreueHue)».
[Tpaktuueckas padbota
«l'ucronornyeckue
npenapaTbl UMMYHHOU
CHUCTEMBD».
[IpakTuueckas pabora
«I'mcronornueckue
MpenapaTbl HEPBHOMN
CUCTEMBD».




XapaKTEPUCTUKA UHTEPICUKUHOB:
MOJyYEHNUE, MEXAHU3M JICUCTBUS,
npuMeHeHne. OCHOBBI
naTo(U3n0I0TUH OCTPO(Pa30BOro
OTBETAa, MEIUALIMS BOCITAJICHUS.
MounekyJISIpHbIA MEXaHU3M
IIPOTUBOBOCTIAIIUTEIBLHOTO
JICUCTBUS
[IFOKOKOPTUKOCTEPOUIOB,
HECTEPOUJTHBIX
MPOTUBOBOCIIAIMTEIBHBIX CPEJICTB.
[TonsiTHe 0 HAPKO3€ M HAPKO3HBIX
npenaparax. Kiietounslii u
HEPBHBIA HAPKO3.
dapMmakosiornyeckas
XapaKTEepUCTHKA OTJEIbHBIX TPYIII
HapKO3HBIX CPEJCTB.
[TocenoBaTenbHOCTh IEUCTBUS HA
LEHTPAIbHYIO CUCTEMY.
DU3NOIIOTHICCKHUI COH; (ha3bl CHA.
Bunap! Hapymiennit cHa [lonsitue o
MEIMKAMEHTO3HOM CHE U
CHOTBOPHBIX Ipernaparax
(TMIMHOTHKAX ).

MosekynsipHbIE aCHEKThI
Houuenuuu. OnuaTHbIe
pELEenTOPhI, UX TUIIHIL.
OHkedanuHbl U SHAOP(OUHEI -
SHJIOTEHHBIE JIUTAH/Ibl ONTUATHBIX
pEeLenTopoB.

AHTHUIICUXOTHYECKOE JEeHCTBHE,
BIUSIHUE HA (QYHKIIUIO
SKCTPaIUPAMUIHOU CUCTEMBI,
AMOITMOHAIIbHYIO CPepy, PBOTHBIN
LEHTpP, ApTEPHUATIBLHOE JIaBJICHUE,
LHEHTP TEPMOPETYJIALINH.
MounekyJIsipHbIE MEXaHU3MBI
JIEUCTBUSI HEUPOJIETITUKOB,
BIIMSHUE Ha J0(PaMUHOBBIE,
CEpOTOHUHOBBIE, AJIPEHO- U
TUCTAMUHOBBIE PELENTOPHI, UX
JNEUCTBHUE HA KIIETOYHbBIE
MeMOpaHbI, Ha ICTIOHUPOBAHUE
TKAHEBbIX MOHOAMHHOB.
[ToreHunan-3aBUCUMbIE HATPUEBBIE




KaHaJIbl KaK MUIIICHH JICHCTBUS
MECTHBIX aHeCTETUKOB. CII0COOBI
MHTHOMPOBAHHUS MTOTEHIINA-
3aBUCHUMBIX HaTPUEBBIX KaHAJIOB
MECTHBEIMH aHECTETUKAMH.

MoayJb «MoJieKyJasipHbIe 0CHOBBI cejieKium» 9 kiace (68 yacoB)

n3MeHenus B crpoenun JIHK.
[IprHIMIBI penapanny.
Tpanckpunius. ['eneTnueckuii
koJ. Oprannsanys reHoMa BUPYCOB
[IpoTnBOBHUpYCHBIE CPEACTBA,
MEXaHU3MBbI UX TEUCTBUSI.
Opranuzanusi reHoMa OakTepuit
AHTHOaKTEpUaIbHbIE TPEAPATHI.
Opranu3zaiusi reHoMa 3yKapuoT
I'eHOMHOE penakTUpOBaHHUE.

Tembl OcHoBHOe coepKaHue JeATeJIbHOCTH
IIKOJbHIUKOB
Tema 1. OCHOBHBIE BEXU PA3BUTUS [Tpaktuueckas padbota
MouJiekyasipHast MOJIEKYJIIPHON OMOJIOTHH. «Boiaenenune [JHK u3
ouoJsiorus (20 u) HykienHOBBIE KUCIIOTHI. OaHaHay.
OCHOBHBIE IPUHIIUIIBI CTPOCHUS. [IpakTuueckas pabora
Martpuunslie cuHTe3bl. Perumnkanus | «Mogaens JIHK-
— OCHOBA KJIETOYHOTO JECJIECHUS. OopUraMm».
[IpyHIMIBI pETUIUKALIAH. [IpakTuueckas pabora
MyTtanuu. UTo BhI3bIBAET «Omnpenenexue

KauyecTBa MpenapaToB
JAHK ¢ momoIipro
CHEKTPo(OTOMETPUI
(Mpu HATUYHUH
000py10BaHuUs ).
[Tpaktrueckas pabota
«PerunkaruBHas
MaiuHa (urpa-
JEMOHCTPALIHS )».
[TpakTuueckas pabora
« TP (monenb
aMIuIipuKaIms Ha
Oymare)».
[Tpaktuueckas pabota
«Cuia npoMoTOpay.
[TpakTuueckas padbota
«Pemuienue 3a1a4d Ha
TEHETUYECKUU KOJ.
Tpaucaauus».
[Tpaktrueckas pabota
«DonauHr OCIIKOBY.
HccnenoBarenbckas
pabota
«Pacmpoctpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTepuiiy.
[IpakTuueckas padora




«PaboTa B OBpeMEHHBIX
FeHEeTUYECKHUX 0a3zax
naHHbIX. [IpoBeneHue
In silico ananu3za

MOCJIEIOBATEIBHOCTEM
TCHOBY.
Tema 2. [Ipenmer reneruxu. Kparkas Ponesas urpa
MouekyJsipHbI€e UCTOPUS PA3BUTHS NIPEJICTABIICHUS | «AJUIeNN».
OCHOBBI T€HETUKH O HaCJIEJICTBEHHOCTH. UccnenoBarenbekuii
(20 u) OT rena K mpu3HaKy: KaKk poeKT MyTareHHbIe
packpacuTh KoTa. YTo Takoe (bakTophI.
npusHak? [1yTe OT reHa 1o Ponesas urpa «Cynp0a
npu3Haka. Myranuu. Amienu. KJIETKW». [ eHbI-
['eTepo3UroThl U TOMO3UTOTHI. IIEPEKIIF0YATENH.

JIoMUHaHTHBIE U PEIICCCUBHBIE
aJuIeTIu.

I'ens1 cTposT Opranusm.
BxitoueHue u BBIKITIOUEHUE
OospIoro Habopa reHoB. Kak
KJICTKW TIOHUMAIOT, KaKUE TeHbI
JOJKHBI paboTaTh.

JluckpeTHOEe HaclIe1I0BaHUE
PU3HAKOB. 3aKOHBI MeHaens:
OJIVH I'€H - OJIUH Npu3Hak. Cxema
CKpelIuBaHus. 3aKOH
eAMHO00pa3usi THOPHUIOB TIEPBOTO
MOKOJICHUA. 3aKOH PaCIIETUICHUS
IpU3HAaKa BO BTOPOM MOKOJICHHUHU.
3axoubl MeHaens: HECKOIBKO
TE€HOB - HECKOJILKO MPU3HAKOB.
JIurubpuIHOE CKpelBaHue.
He3zasucumoe pacxoxaenue
xpomocoM. CliernieHHoe
HACJIEI0BAHHUE.

B3aumonaeiicTBue reHoB.
AJNENBHOE U HEAIUIENBHOE.
Onpenenenue nona. [lonossie
XpoMOCOMBI. CaMIIbl U CAMKH.
Biusinue hakTopoB oKkpyskaromiei
cpenbl. XpOMOCOMHOE
onpenenenue noja. [lonoseie
xpoMocombl. [Ipobnema
JOTIOJIHUTEIIBHOU X-XpOMOCOMBI Y
KEHIIVH. TpeX1BETHbIE KOIIKY.

[IpakT4eckoe 3a1anne
«ANTOPUTMBI 17151
KIIETOK.
[IpakTueckoe 3a1anne
«Enunoobpasue
IIEPBOTO MMOKOJIECHUS.
[IpakTueckoe 3a1anne
«Pacmennenue Bo
BTOPOM IIOKOJICHUMY.
Hccnenosarenbekuit
MPOEKT «3aKoHBI I
Mennens B
DKCIIEPUMEHTE.
[IpakTrueckoe 3ananue
«Pemerka [lenneray.
[IpakTueckoe 3a1anue
«Hacnenosanue,
CLEIUIECHHOE C TIOJIOMY.
[IpakTrueckoe 3aHsaTHE
«B3anmMmoaencTBus
reHOB (MOJICJIMPOBAHUE
CUHTE3a U TPAHCIIOpTa
MIUTMEHTA B KJIETKY )».




Tema 3.
MouiexkyJsipHbI€e
OCHOBBI CeJICKIIUH
(28 4)

I'eHbl B mOnyJIsIUsIX: BEJIUKOE
paBHoBecue. [lonyisiius. HacToTsl
BCTPEUYAEMOCTH MPU3HAKA U
ansend. YpaBHeHue Xapau-
Baiitn6epra. [Tomymnsuu
MEHSIIOTCS: YHCIEHHOCTb,
MUTpaIMs U BBIOOp Cympyra.
@aKTOpbI, KOTOPHIE BEIBOJSAT
MIOMYJISIIUIO U3 PAaBHOBECHUS Xapau-
Baitn6epra. UucineHHOCTh
nonyisinuu. Ponesas urpa
«Ipdext ocHoBaTens». Hpeid
reHoB. Myranunu. Hecnydaiinoe
ckpenuBanue. M3onsmus.
[Tonynsiuuyu MEHSIOTCS:
€CTECTBEHHBIN 0TOOp. Mexanusm
JIEUCTBUS €CTECTBEHHOTO 0TOOpA.
JIBIoKyIIuid 0TOOp.
Monudukarmonsas
U3MEHYUBOCTh. CTaTUCTUYECKUE
0COOEHHOCTH MOIU(PUKAITUOHHOM
n3MeHunBoctu. HacnenoBanue
KOJIMYECTBEHHBIX MPU3HAKOB.
KonuuecTBeHHBIE TPU3HAKHY.
CpenoBas U3MEHYNBOCTh
npusHaka. Koapdpuuuent
HACJIEyEeMOCTH Npu3Haka. OTBeT
Ha otOop. [Tonck reHos
KOJIMYECTBEHHBIX MTPU3HAKOB.
OIHOHYKIIEOTUAHBIE BAPUAHTHI
reroB. [IHK-uumn. ITomHOoreHOMHBIM
AHAJIN3 aCCOLIMALINM.

«OMBI» HaJl TEHOMOM.
[Toctrenomuas spa. O6paTHas
reHetuka. «OMUKCHBIE»
uccnenosanus. [Iporeom,
MeTa0o0M. JloMecTuKaus u
HEHTPBI TCHETUYECKOTO
pazHooOpa3zusi. [loucku pactenuii ¢
«XOPOIIMMUY MPU3HAKAMU IS
yenoBeka. LleHTpbl reHeTUYeCcKOro
paznoobpasus. Hukomnait UBanoBuu
Basuios. Cenexuusi.
KomOuHnanuonnas u ruGpumaHast
cenekuus. I'ereposuc.

[IpakTHueckoe 3a1aHue
«YacToTn! anjenei,
T€HOTHUIIOB U
(hEHOTHUTIOBY.
HccaenoBarenbckuil
MPOEKT «AHaIN3
T€HETUYECKON
CTPYKTYPBbI OMYJISIIUN
(Ha OCHOBE 3aKOHA
Xapnu-Baiibepra)y.
Ponesas urpa « ¢ dext
OyTBUTIOYHOTO
TOPJIBIIIIKA.

Ponesas urpa
«EcTecTBeHHBIN
oTOOpPY.
HccnenoBarensckue
paboThI
«MonudukanroHnHas
W3MEHYHBOCTD
pacTeHUH B mpeesiax
Balllero MecTa
JKUTEIHCTBAY.
[IpakTueckoe 3a1anne
«ATPOHOMBD».
[IpakTrueckoe 3a1anue
«['omonoruueckne
PSLABI HACIECTBECHHOM
U3MEHYHUBOCTH.




CoXpaHHUTh U U3yUUTh T€HBI, YTOOBI
MeHATh Oynyuiee. Kak nmpaBuiibHO
XpaHuTh rexsl. Komnekuuu
TeHETUYECKUX PECYPCOB PACTECHUH.
[TpakTuky™m u/mnm
UCCJIeI0BATENBCKHUM MPOEKT:
MeTobl KyTbTUBUPOBAHUS 1N Vitro
JUTSI COXpPAHEHHS TeHETUYECKHUX
PECYpPCOB pACTEHHUM U JJIS
YCKOPEHHOM CEJICKIIUH
['eHeTn4eCcKkue HEHTPHI B HALLIEH
cTpaHe. [ e 3aHnMaroTCA
TEHETUKOW U TECHOMUKOM JUIST HY XK/
CEJILCKOT'0 XO3SIICTBA.
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	3. Взаимодействия живых организмов (4 часа)
	4. Человек в жизни растений и животных? (6 часов)
	5. Экологические ниши (6 часов)

	Модуль «Основы растениеводства» 7-8 классы (68 часов)
	1. Введение в растениеводство (2 часа)
	2. Агротехнический эксперимент (6 часов)
	3. Роль химических элементов в питании растений (20 часов)
	4. Регуляторы роста растений. Защита растений (4 часа)
	5. Водная, песчаная и почвенная культуры, их применение в выращивании растений. Физиология растений (8 часов)
	6. Культурные растения. Современные аспекты селекции (20 часов)
	7. Растительная продукция. (8 часов)

	Модуль «Биотехнология» 7-8 классы (68 часов)
	1. Биотехнология (4 часа)
	2. Микробиология (12 часов)
	3. Эукариотические организмы в биотехнологии (плесневые грибы, дрожжи, водоросли) (12 часов)
	4. Наследственная информация (8 часов)
	5. Вирусология. (6 часов)
	6. Генная инженерия и биотехнологии. (8 часов)
	7. Биотехнологии в животноводстве (8 часов)
	8. Биотехнологии в растениеводстве (10 часов)

	Модуль «Молекулярные основы физиологии и фармакологии» 9 класс
	1. Физиологическая химия. (20 часов)
	2. Молекулярная биология. (20 часов)
	3. Фармакология (28 часов)

	Модуль «Молекулярные основы селекции» 9 класс (68 часа)
	1. Молекулярная биология. (20 часов)
	2. Молекулярные основы генетики (20 часов)
	3. Молекулярные основы селекции (28 часов)
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