MHHUCTEPCTBO IMPOCBEIMEHUS POCCUHCKOM ®EJIEPAITUN
MunucrepcTBo o0pa3oBanus 1 Hayku Camapckoi 00/1acTH
KOro-3anaagnoe ynpasiesue MOu H CO
I'OY COLI Nel c.IlpuBoskbe

PACCMOTPEHO ITPOBEPEHO «YTBEP/XKIAIO»

Ha M1e1arOrHYeCKOM COBETE 3aMECTHUTEIb AUpeKTopa no BP JIMpeKTop HIKOJIBI

[Ipotokon Nel Aptiomkuna M.A. ®upcosa C.A.
«30» aBrycta 2024r.

oT «30» aBrycra 2024r. [Ipuxaz Ne205

«30» aBrycra 2024r.

/T

MognucaH: ®upcosa C_A

DN: OU="gupekTtop ", O=FBOY COLL
No.1 c. MpuBomkbe, CN=®upcoea
C_A_, E=so_school1l_prv@samara.edu.ru
OcHoBaHue: 5 noATBepXaat aToT
OOKYMEHT

MecTononoxeHue: MeECTO NOANUCAHNS
Hata: 2024-10-17 18:49:24

Foxit Reader Bepcus: 9.7.0

«BH1OJIOT A 5-9 KITACC.
[MPOEKTHO-UCCJIEAOBATEJIbCKAAJEATEJIBHOCTb»

(ocHOBHOE 00111€€ 0Opa3OBaHKE)

CocraBuTENb IPOrPAMMBI:
Kyxosa E.IL.,
Y4HUTENh OMOIOT I

C. ITpuBomwkbe, 2024 rox



COJEPKAHUE

IosicHuTeIbHAS 3aIHCKA

AKTyaJIbHOCTb U Ha3HAYE€HUE IIPOTPaMMBbl

Bapuants! peanuzannuu nporpaMMsl 4 (POpMbI TPOBEIEHUS 3aHATUN
B3anmocBs13b ¢ mporpaMMoii BOCTTUTaHUS

OcoOeHHOCTH paboThI Mearora Mo NporpaMme

Coaep:xaHue Kypca BHEYpPO4HOM 1eATeIbHOCTH

Monyns «Kak >KHBOTHBIC M paCTeHHSI IPUCTIOCAOINBAIOTCS» (IBOTIOIIMOHHAS YKOJIOTH)
5-6 kiaccel (34 yaca)

Moayibs «OCcHOBBI pacTeHHeBOACTBa» -8 Kiacchl (68 yacoB)

Monynes «buorexnonorun» 7-8 kiaccel (68 4acoB)

Moayibs «MonekyasipHbIe OCHOBBI (pu3nonoruu u apmaxosoruu» 9 kiacc (68 yacos)
Monynb «MoneKyJsipHbIe OCHOBBI ceneKIn» 9 kiacc (68 yacos)

Ilnanupyembie pe3yabTaThl OCBOCHHUS KypPCa BHEYPOUYHOM AeSITeIbHOCTH
JIM4HOCTHBIE pe3yIbTaThl

MeranpeIMeTHBIE PE3yJIbTATh

[IpenMeTHBIE PE3yJIbTAThI

TemaTruyeckoe MIIAHMPOBAHUE

Monynb «Kak >KUBOTHBIE M pACTEHUS TPUCTIOCAOTMBAIOTCS (IBOJIIOITMOHHAS DKOJIOTHS)
5-6 kiaccel (34 yaca)

Moaynb «OcHOBBI pacTeHHEBOICTBaY 7-8 Kiaacchl (68 yacoB)

Monyne «buorexnonorun» 7-8 knaccel (68 4acoB)

Moayibs «MoekyasipHble OCHOBBI (pu3nonoruu u apmaxosoruu» 9 kiacc (68 yacos)
Monynb «MoneKyJIsipHbIe OCHOBBI celeKIun» 9 kiacc (68 yacos)



INOACHUTEJIbBHASA 3AIIMCKA

AKTYyaJIbHOCTh M Ha3HaYeHue mnporpammbl. [Iporpamma paspaborana B
COOTBETCTBUU € TpeOoBaHUsIMU DefepanbHOr0 roCyJapCTBEHHOIO 00pa30BaTEIbLHOTO
CTaHJapTa OCHOBHOI'O OOIIEro o00pa3oBaHUs, OPUEHTUPOBAHA Ha OOecleyeHue
WHJUBUYaTbHBIX TOTpEOHOCTE O0O0ydYaroluMxcsi M HalpaBlieHa Ha JIOCTUKEHUE
IUIAHUPYEMBIX PE3YJIbTaTOB OCBOEHUS NMPOrpaMMbl OCHOBHOI'O OOIEro oOpa3oBaHUs ¢
y4eTOM BBIOOpa y4aCTHUKAMM OOpa30BaTEIbHBIX OTHOLIEHUH KYypcOB BHEYpPOUHOU
JEeSITENbHOCTU. JTO MO3BOJSET 00ECIIEUUTh EAUHCTBO 00s13aTenbHbIX TpeboBanuit ®I'OC
BO BCEM IPOCTPAHCTBE IIKOJHLHOTO OOpa3OBaHMs: HE TOJLKO HA YpOKE, HO M 3a €ro
IIPEACIIAMH.

AKTyaJqbHOCTh ~ pealM3allid  JaHHOW  MporpaMmbl  OOYCIIOBJIEHA  caMoOil
0COOEHHOCTBIO ITPOEKTHO-UCCIEA0BATEILCKON NESITELHOCTH. DTa AESITENbHOCTD JEKUT
B OCHOBE ITO3HABATEIBHOIO HHTEpeca peOeHKa, ABISETCS 3aJI0TOM YMEHHUS IJIAHUPOBATh
JOOBIC IEUCTBUS U BAXKHBIM YCIIOBUEM YCIICIITHOMN peanu3aruu uaei. JIroobie n3MeHeHUs
COBPEMEHHOI0 OOIIECTBAa CBSA3aHBl C MPOEKTaMH W MCCIEIOBAaHUSIMU — B Hayke,
TBOpYECTBE, OM3HECE, 0OIIECTBEHHON KU3HU. [109TOMY BaKHBIM AJIEMEHTOM Pa3BUTHS
JUYHOCTU OOyyaromerocs sBisgerca (OPMHUPOBAHUE OCHOBHBIX HABBIKOB IPOEKTHO-
MCCIIEA0BATENBCKON IEATEIBHOCTH.

[Tporpammoil mpenycMOTpeHO (OPMUPOBAHUE COBPEMEHHOI'O TEOPETHUECKOIO
YpOBHA 3HaHWW, a TakXe W MPAKTHUYECKOro ombiTa paboThl ¢ J1a00paTOpPHBIM
00Opy/IOBaHHEM, OBJIQJICHUE MPUEMaMH HCCIEAOBATEIbCKON NeaTeNbHOCTH. MeToabl
opraHuzaluy  o0Opa3oBaTeIbHOW W HAYYHO-UCCIEIOBATEIbCKOW  AESITEIbHOCTU
npeaycMaTpuBaroT (opMHUpoBaHHE Y OOYYaromIMXCS HECTaHAAPTHOTO TBOPYECKOTO
MBIILJIEHUS, CBOOObI CAMOBBIPAKEHUS U UHIUBUAYAIHOCTH CYKICHUM.

Jns monHOro ydera moTpeOHOCTEM ydaluxcss B MPOrpaMMe HCHOJIb3YEeTCs
muGepeHINPOBAHHBI  MOAX0J, YTO CTUMYIMPYET Y4Yallerocs K YBEJIHMYEHHUIO
noTpeOHOCTH B MH/IMBUYaTbHON, MHTEIJICKTYaIbHON U MO3HABATEIHHON NESTENbHOCTU
Y Pa3BUTHIO HAYYHO-UCCIEI0BATEIbCKUX HAaBBIKOB. [Iporpamma ctanet BocTpeOOBaHHOM
B IEPBYK0 OuYepelp MIKOJIbHUKAMH, KOTOpPBIE HWMEKOT CTOMKMM HHTEpEC W
COOTBETCTBYIOIYIO MOTHBALIMIO K U3YUEHHUIO IPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA,
€CTECTBEHHBIM HAyKaM U TEXHOJIOTHSM.

B nogpocTkoBOM BO3pacTe ydanmecs MposiBIISIIOT CBOIO 3aMHTEPECOBAHHOCTD B TOU
WIM WHOM 00JIaCTM 3HAHWW, HAYYHOM HaNpaBlICHUM WM MNpOPeCcCHOHAIBHON
nesTenbHOCTU. Takum 00pa3oM MNpPOUCXOAMT (OPMHUPOBAHUE IO3HABATEIBHOU H
npo¢eCCUOHANBHON COCTABJISIIOIIEH JTMYHOCTH, IOMOTAeT yJalleMycCsl B ONpPEICIICHUN
OyayIIero >KU3HEHHOT'O ITYTH U B TPO(EeCCHOHAIBHOM BBIOOPE MOCIIC OKOHYAHHUS IITKOJIBI.
[Tono6HOrO poaa 3aMHTEPECOBAHHOCTh CTUMYJIHPYET MOCTOSHHOE JKeJTaHUE IIKOIbHUKA
K MO3HAHHMIO HOBOTO, PACHIMPEHUIO U YIIyOJIEHUIO COOTBETCTBYIOIIMX 3HAHWUM, U



MOJIYYCHUIO HOBBIX B TOM YHCJIC NPAKTUYCCKHX HABBHIKOB, a TaKXE MOTHUBUPYET
ydarierocs Ha mpogopueHTaIuro.

[Iporpamma HareneHa Ha MOMOINb PEOCHKY B OCBOCHHWHM OCHOB OpPTraHHW3aIllUd H
OCYIIIECTBJICHHUS] COOCTBEHHOM MPOEKTHO-UCCIIEIOBATEILCKON JACSTEIBHOCTH, a TAKXKE B
NpUOOPETCHUH  HEOOXOJUMOTO0  OmbITa JUisi  paboThl  HAJ  HWHIWBUIYaJbHBIM
WCCIIeIOBAaHUEM WM TIPoeKToM. [IporpaMMa MOMOXET MIKOJIBHUKY B Oojiee TIyOOKOM
W3YYCHUU MHTEPECYIONICH €ro 00JacTH €CTECTBEHHBIX HAyK, a TaKKe B MPUOOpETEHUN
BRXHBIX COIMAJHHBIX HABBIKOB, HEOOXOMUMBIX JUISI TMPOAYKTHBHOW COITMAIM3AINHN U
(hopMUPOBaHUS TPAKIAHCKOHN TTO3UIINU:

— HaBbIKa CAMOCTOSATCIBHOI'O0 PEIICHUS aKTYaJIbHBIX HCCIICAOBATCIBCKUX HWITH
MPAKTUYCCKUX 3a]ad, BKIIOYAIOIIETO B ce0s yMEHHE BHJACTh W aHAJIM3UPOBATH
npoOJieMbl, HYKJAIONMECSs B PEIIEHWH, YMEHHE JeTalbHO mpopadbarpeiBaTh U
peaM30BBIBaTh CIIOCOOBI PaOOTHI C HUMH, YMEHHUE TUTAHUPOBATH COOCTBEHHYIO padOTy U
CaMOCTOSITEIbHO KOHTPOJIMPOBATH CBOE MPOJABMIKEHHUE K JKEIAeMOMY Pe3yJIbTaTy;,

— HaBbIKa T'€HEPHPOBAaHHUS M OGOPMIICHHUS COOCTBCHHBIX HCH, OOJICUCHUS UX B
YIOOHYIO JIJIS pacpoCTpaHeHUS (GOpMY;

— - HaBBIKA YBOKUTEIHLHOTO OTHOIICHUS K TYKUM B3TJISIIaM U UIesIM, O(POPMIICHHBIM
B paborax Apyrux JIOJeH, APYTMX aBTOPOB — BIAJCHBIEB HWHTEIUICKTyaIbHON
COOCTBEHHOCTH;

— HaBblKa  MMYOJMYHOTO  BBICTYIUICHHS ~ Tepel  OONBIIOW  ayauTOpueH,
apryMEHTHUPOBAaHUS W OTCTaWMBaHUS CBOCH TOYKHM 3PCHHs, OTBETOB Ha BOIPOCHI
CBEPCTHHKOB W B3POCIBIX, YOSKICHUS IPYrUX B CBOEH MPaBOTE, MPOABMKCHUS CBOMX
UaeH;

— HaBbIKa PabOTHI CO CIENHUATU3UPOBAHHBIMU KOMITBIOTEPHBIMHU IPOrpaMMaMH,
1abopaTopHbIM  O0OpPY/IOBAaHUEM, TEXHUYECKUMH YCTPOHMCTBAMH, OUOIMOTEYHBIMU
dboHTaMM W WHBIMH pecypcaMu, C KOTOPBIMHM MOXKET OBITh CBs3aHA IPOCKTHO-
HCCIIeIOBATENbCKAs IEATeILHOCTD IIKOJbHUKA.

Kpome Toro, pabora mIkonpbHWUKAa HaJ TPOEKTOM WM HCCIEIOBAHHEM OyIeT
CIIOCOOCTBOBATH M PA3BUTHIO €TO aJIEKBATHOW CAMOOIICHKH.

BapuanTsl peanu3auuu nporpamMmbl 1 GopMbl IPOBeICHUS 3aAHATH.

JlaHHass mporpaMma paccuMTaHa Ha padoOTy CO IIKOJIbHHUKAMH 5-9 KIIaccos.
[lemarory BaxkHee aKIEHTHPOBATh CBOC BHUMAHKE HE CTOJIbKO Ha Ka4eCTBE pPe3ysbTara
MIPOEKTA WJIA MCCIICOBAHUS, CKOJLKO Ha TOM, YTOOBI YJAIIUACS TIOJTydasl 3HAHUS B TOM
YHUCJIC U YePe3 BHITTOJIHCHNUE MPAKTHYECKOTO 3a/TaHMsI, IeIal BRIBOIBI M YMO3AKIIOUEHUS
HAa OCHOBAaHWU CBOETO HCCIEAOBAHUS, YYWICA CpPaBHUBATh €ro pe3yJbTaThl C
TEOPETHUECKUM MAaTEPUaJIOM U UCCIICOBAHUSAMH JIPYTHX MIKOJLHUKOB. Takum 00pazom,
IIIKOJIbHAUK OCBOUT OCHOBBI ITPOCKTHO-HUCCIIEAOBATEILCKOM ACATEINBHOCTH M MTPHOOPETET
HAaBBIK KPUTHYECKOTO OTHOIICHHS K MaTepHaIy.



[Iporpamma pa3bwta Ha MOIYJIHA, KOTOPHIE MOTYT OBITH HCIOJIB30BaHBI JIMOO
gacTUyHO, JMOO0 monHOocThi0. Tak Moaynb «Kak JKUBOTHBIE M pacTeHUs
MPUCTIOCA0IUBAIOTCA» (PBOJIOIMOHHAS IKOJIOTHS) MPEANoaraeTcs g U3y4eHus: B S
wim 6 kjacce B TedeHue ojHoro roxa (34 uwaca B rom). Momymu «OCHOBBI
pacteHneBojcTBa» U «buoTexHosMOrMs» paccuuTaHbl Ha 68 4YacoB WU MOryT OBITh
peayin30BaHbl B TeUeHUU 2-X JieT (1mo 34 Jaca B roj) win B TeueHuu 1 roga (68 yacoB B
rog). Bo BropoM ciydae BO3MOXKHO MpoXoxiaeHHE o0oux Moxayier («OCHOBBI
pacTteHueBoaCTBa» B 7 wiu 8 kiacce, «buorexnonorun» B 7 nin 8 kiacce). AHATOTHIHO
Moaynu «MoJeKyJsipHble OCHOBBI (pr3nosnoruu u (papmakosorun» u «MoJieKysipHbIe
OCHOBBI CEJICKIIUM» PACCUUTAHBI Ha 68 YacOB M MOTYT OBITh peaIu30BaHbI B TEUCHUU 2-
x et (1o 34 yaca B roa) wid B TeueHuu 1 rona (68 dacoB B roa). Bo Bropom ciydae
BO3MOXXHO MPOXOXKAEHUE 000oux monynei («MoyekysipHble OCHOBBI CEJEKLIHUW» B 8
kJacce, «MoseKyJIapHble OCHOBBI (PU3MOIOTUH U (hapMaKoJIOruu» B 9 Kiacce).

MOXHO pPEKOMEHIOBAaTh HCIOJb30BaTh MOAYyIu «Kak >XKMBOTHbIE U pPACTEHUS
npucnocadnmuBaroTcs», «OCHOBBI  PACTEHUEBOJACTBAY», «MOJEKYISIPHBIE OCHOBBI
CEJIEKIIMM» B KaueCTBE HEMPEPHIBHOTO 00pa3oBaTenbHOro 1ukia (5-9 kiacc no 1 yacy B
HEJENI0) A KIJIACCOB arpoOMOTEXHOJIOrMYeckoi HampaBieHHocTH. Monymn «Kak
JKUBOTHBIC U PACTCHUs MpHUCIocadIuBalOTCs», «buorexnonorun» u «MoJeKylspHbIE
OCHOBBI (pM3HUOJIOTHU U (hapMaKOJIOTHU» B KaUECTBE HEMPEPHIBHOIO 00pa30BaATEIHLHOTO
nukia (5-9 kmacc mo 1 wacy B Hemeno) HJisi KJIacCOB OMOTEXHOJOTUYECKOTO HIIU
MEIUIIMHCKOTO HAIPaBICHUM.

B3aumocBsa3b ¢ nporpammon BocnutaHus. [IporpamMma Kypca BHEYpOUHOU
NeSTEeIbHOCTA pa3paboTaHa € Y4YETOM PEKOMEHJAIMK MPUMEPHOM MPOrpaMMBbI
BOCTIIUTAHUS, YYUTHIBACT TICUXOJIOTO-TIEIarOTMUECKHEe 0COOCHHOCTH JIAaHHBIX BO3PACTHBIX
KaTeropui. 9TO MO3BOJISIET HA MPAKTUKE COCIMHUTH OOYYAIONIYI0 M BOCHUTATEIbHYIO
JEATENIbHOCTD Ie/1arora, OpUEHTHUPOBATH €€ HE TOJIbKO HA MHTEIUIEKTYallbHOE, HO U Ha
HPaBCTBEHHOE, COLIMATIbHOE pa3BUTHE PeOEHKA. JTO MPOSBIISAETCS:

— B MPUOPUTETE JIMYHOCTHBIX PE3YJIbTATOB peaIu3allii MpOrpaMMbl BHEYPOUHOMH
JEATENIbHOCTH, HAIEAIINX CBOE OTPAKEHUE U KOHKPETU3ALMIO B IPUMEPHON MTPOrpaMme
BOCITUTAHUS,

— B BO3MOYKHOCTHM KOMIUIEKTOBAHMS PAa3HOBO3PACTHBIX T'PYNI JJsl OpraHU3ALHNH
npoOPUEHTAIIMOHHON  JICSITEIbHOCTA  IIKOJIBHUKOB, BOCIHMTATENLHOE 3HAUYCHHE
KOTOPBIX OTMEYAETCS B MPUMEPHON MPOrpaMMe BOCIIUTAHUS;

— B UHTEPAKTUBHBIX (opMax 3aHATUM [JI IIKOJIBHUKOB, OOECIEUUBAIOIINX
OOJBIIYI0 WX BOBJICUEHHOCTh B COBMECTHYIO C TEJaroroM W JPYrUMHU JI€TbMHU
JeSATENbHOCTh U BO3MOKHOCTh 00Pa30BaHUs Ha €€ OCHOBE JIETCKO-B3POCIbIX OOIIHOCTEH,
KJIFOUEBOE 3HAYEHUE KOTOPBIX JJII BOCHUTAHUS TOJYEPKUBACTCA MPUMEPHOU
MpOrpaMMOM BOCITUTAHUA.



Oco0eHHocTH padoTHI YUHMTEJIS 110 MporpaMmme. 3a/1a4a yYUTEINS COCTOUT B TOM,
9TOOBl COMPOBOXKJATh MpoIecC MNPOoPEecCHOHATBPHOW OpPUEHTALMUA  IIKOJIbHHKA,
packpbiBasi MOTEHUMAI KaXXJ0ro 4epe3 BOBJICUEHUE B MHOTOOOPa3HYIO JAEATEIbHOCTD,
OpPraHM30BaHHYIO B pa3HbIX (popmax. [Ipu 3ToM pe3ynbraToM paboThl yUUTENS B IEPBYIO
ouepelb SABISIETCS JIMYHOCTHOE pa3BUTUE ydanierocs. JIMUHOCTHBIX pE3yJIbTAaTOB
YUUTEIb MOXET JIOCTUYb, yBJIEKAas YYEHHKAa COBMECTHOM M WHTEPECHOM MM O0OUM
NeSTeNIbHOCTbIO,  yCTaHaBlIMBas  BO  BpeMs  3aHATUH  JOOpOXKEIaTeNbHYIO,
NOJJIEPKUBAIOLTYIO aTMOC(EPY, HACBIILAS 3aHITHUS IEHHOCTHBIM COJIEPKaHUEM.

IIpumepHas cxeMma NpOBEAEHUS 3aHATHM 110 IPOrpamme:

1. OObsicHEHHE TEOPETUYECKOr0 MaTeprasa 1o Teme.

2. TlonrotoBka K DSKCIEPUMEHTAIBHOMY 3aHSATHIO, OOCYXKIeHHWE OOBEKTOB [IJIs
MPAKTUYECKOT O 3aHATHS.

3. IlpoBeaeHue MpaKTUUECKOTO 3aHATHS — OCHOBHAS 33/1a4a OCBOCHHE METOI0JIOTUU
JAHHOT'O DKCIIEPUMEHTA.

4, Ilo OKOHYAHWM TPEMJIOKHUTH JETSAM, KOTOphIE 3aMHTEPECOBAIUCH JTAHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €0 B MCCIEAOBATEIbCKUN MPOEKT. JJisi 3TOro HeoOXoIuMO
o0CynuTh OOBEKTHI, KOTOpPbIE YYEHHK OyIeT HCCleloBaTh, COCTaBUTh ILIaH
DKCIIEPUMEHTA.

5. Ilomoub yueHUKyY npoaHaau3upoBaTh PE3yIbTaThbl IKCIEPUMEHTA.

OueHuTh pe3ysbTaThl MPOEKTHO-UCCIEA0BATENBCKON JEATEIbHOCTH IIKOJIBHUKOB
MOXXHO B TIpOLIECCE€ 3allUThl MMU CBOMX padOT B paMKax IIKOJIbHOW Hay4HO-
MPaKTUUECKON KOH(EepeHIInn.



COJIEP)KAHUE KYPCA BHEYPOUHOMH JIEATEJIbHOCTH

Monyab «Kak :KMBOTHbBIE H PACTEHHS NMPUCIIOCA0IMBAIOTCH» (IBOJIIOLUOHHAS
3KoJ0rus) 5-6 kiaaccel (34 yaca)

1. Mbwt uccnedyem sncusvie 0ovexkmot (6 uacos)

CBoiicTBa U CTPOEHHE >KMBBIX OPraHU3MOB (CTpoeHue KieTku). Buu, ocodp —
OpraHu3M Kak eluHas cucrema. Apantauuu (mpucrnocoOienus). [lonstue romeocrasa
XKUBOro oprannzmMa. CriocoOsl ero noaep KaHusl.

[lonsitue BapuaTuBHOCTM Tnpu3Haka. lccrnenoBarensckue paboTel «Bce mnu
(cunMIBL, OeNKHU, Oepe3bl U T.]1.) 0JuHaKOBbIE? DOTOKBECTY.

Orpannuenusi mopdonoruyeckux U (¢uznosornyeckux anantrauuii. [louemy
OpraHu3Mbl HE CTaHOBITCA OECKOHEYHO OONBIIUMHU, MAJICHbKUMHU, BCESIHBIM.
[Tpaktnueckas pabora «CocTaBisieM KHUTY PEKOPAOB PACTECHHI W >KMBOTHBIX HAILIETO
Kpas».

2. Bnusanue oxpyscarowieii cpeovt na scuevte opzanusmul (12 uacos)

daxTopsl OKpyKaroleil cpeapl (abuornueckue, OMOTUYECKUE, aHTPOIOICHHBIE).
[Tpumepsl  abuoTHyecKUX  (PaKTOPOB, OKa3bIBAIOIIMX OCHOBHOE BIIMSHHME Ha
KU3HEAECATEIPHOCTh  JKMBBIX  OpPraHU3MOB:  TEMIIEPATYpa, CBET,  BIIAXKHOCTb.
[Tpaktnueckoe 3anstTue «l{BeT m Temno» (KyOMKHU JibJa B3BECUTD, MOJOXKUTH B YAIKU
[lerpu Ha pa3HOnBeTHYIO Oymary, yepe3 30 MUHYT B3BECUTh 3aHOBO — KTO ObICTpee
pactasin). [Ipaktuueckoe 3ansatue «UTto pacTBopsieTcs B Boje» (dKCEepuMeEHT « Kuakuii
nom»). Ilpaktuueckoe 3anstue «Auddys3us BemecTB B Boje (pacTBophl)», «JIBuxkeHue
pacTBOpoB 1o IBeTKYy». [Ipaktuueckoe 3ansrue «Jlen mimaBaer B Bome (aiicOeprw,
3aMep3aHue BooeMoB)». [IpakTuueckoe 3ausiTue «Jlen npu 3amep3aHuu paclivpsieTcsd
(pa3pyuieHue kaMHsl (TOYBOOOPa30BaAHUE), 3aMEP3aHUE KIIETOK).

OCHOBHbIE ~ 3aKOHOMEPHOCTH  TNPHUCHOCOOJICHUS  JKUBBIX  OpPraHU3MOB K
abuotnueckuMm (akropam. [IprcrnocoOneHrns K OCHOBHBIM aOMOTHUYECKUM (haKkTopam:
TEeMIEepaTypa, BIaXXHOCTb U cBeT. llpaktnueckoe 3ansartue «lllyba» (kyOuku nbpna
3aBEpHYTH B Pa3HbII MaTepuall, B3BeCUTh). [ IpakTuueckoe 3anstue « InrMmeHTs» (MOXKHO
pa3nenuTh Ha BaTMaHe KpacuTeian u3 (iaomacrepoBy». Ilpaktuueckoe 3anarue «Kax
YKMBOTHBIE TIJIaBAIOT B BOJIE» (DKCIEPUMEHT C MUNETKOM).

HccnenoBarensckue paboTsl «BiusiHue cBeTa (Tema, BIaKHOCTH, COCTaBa IOYBHI)
Ha pacTeHUsT B €CTECTBEHHBIX MWJIM MCKYCCTBEHHBIX YCIOBHAX» (Ha JOCTYITHOM
MaTtepuaie).

3. Bzaumooeiicmeus sncugvix opzanusmos (4 uaca)

buornueckue (akTopsbI. 3aKOHOMEPHOCTU pa3BUTHUSA MEKBHUIOBBIX
B3auMooTHoIIeHH. KodBomomuss  (XUIHUK-KEPTBA; MApa3UT-XO3IUH) IBOJIOLIUS
cTpareruii noosiBanus nuiyd. CornuanbHOCTh. Buabl-Bcenenupl. [lepeuenb pacTeHuii-
Bpenurenei. MccnenoBarenbckast pabora «Habmonenust 3a B3aMMOOTHOIIICHUSIMU



KUBOTHBIX MPH JTOOBIBAHUY MUIIH (KOPMYIIKU JIJIsI IITHIL, JJIS1 TOPOJACKHUX MJIH CEJIbCKUX
KUBOTHBIX). BeO-kamepwr». HccnemoBarenbckass paborta «PacmpocTpaneHue BHIIOB-
CUHAHTPOIIOB B HAIIEW MECTHOCTW.

4. Yenosex 6 yncusnu pacmenuii u sxcusomnwix? (6 uacos)

AnTponoreHssie ¢paktopsl. [IpaBaa 11, 4To NEPBOOBITHBIE JTIOAM KUIU B TAPMOHUU
¢ npuponoi. OoMallHUBaHUE U NIPUPYUYEHUE )KMBOTHBIX M PACTEHHI. 3a4€M CIIacarhb
BBIMUPAIOIINE BHUJABI, KaK 3TO jaenaTh. KyJabTypHblE pacT€HUs W WX JIUKUE MPEIKH.
[Touemy BaxHO MX cCOXpaHsATh. Pa3HOOOpa3ne KyIbTYPHBIX PACTEHHM M UX 3HAYCHUE B
XKU3HU YyenoBeka. KpacHas kaura Barieil repputopun. Ocobo oxpaHsieMble TEPPUTOPHH,
3anoBegHukn Poccum u mupa. Ilpaktuueckas pabora «PazHooOpasue KylabTYpHBIX
pacTEHUN B BallleM PETUOHEY.

HccnenoBarensckas pabora «BrnusHue aHTpONOreHHBIX (DAaKTOPOB Ha pa3BUTHE
pacTeHuil B TOpoie/HACEICHHOM MTyHKTE.

Okckypeust/mpaktuaeckass pabora «OOIIT B Bamem pervoHe — YHUKAJIbHBIE
OOBEKTHI IPUPOJIBI».

5. 9konozuueckue nuwmu (6 uacos)

buocdepa — onmHa u3 BaxHeHmmx obomouek 3emim. UTO Takoe «IKOJOTHYECKUE
HUIIW» U Kak oHU (opmupyrorca? dopmupoBaHue 3HaAHUN MO OMOPA3ZHOOOPA3HIO
KU3HEHHBIX  (OpM,  TOBEJEHYECKMX  MPUCHOCOOJICHUH,  MOAM(PUKAIMOHHAS
U3MEHYUBOCTD (Ha 6a30BOM ypoBHe). PactuTtenbHble coobiecTBa U UX TUIbl. PazButue
U CMEHBI PACTUTEIBHBIX COOOIIECTB.

HccnenoBarenbckue padOThl «IKOJOTMYECKUE HMIIA BOKPYT TeOsI — ONHMCAHHE
dakTopoB OKpyxkaromeil cpens». HccnenoBarenbckue padboThl «DeHoTOrnyecKkue
HaAOJTIOJICHUS.

MonyJsib «OcHOBBI pacTeHHeBOACTBa» 7-8 Kiaacchl (68 yacoB)
1. Beeoenue ¢ pacmenuesoocmeo (2 uaca)

Yro-Takoe pacTEHUEBOJCTBO: OCHOBHBIE (PAKTOPHI BBIPAIIMBAHUS PACTCHU.
Hctopus pa3Butus arpoxumuyeckux 3HaHui (padotel M.B. JlomoHocoga, FO. JInbuxa,
byccenro, B.B. JlokyudaeBa, K.A. Tumupszena, I[1.A. KocteiueBa, [.H. [IpaauninnkoBa
u ap.). Ilpakruueckas padora «bouka JInbuxay.

2. Aepomexnuueckuit sxcnepumenm (6 uacos)

[IpaBuiia TOCTAHOBKM arpo3KCIepuMeEHTOB. I[locTaHOBKAa JKCIEPUMEHTOB C
pacTeHusiMU. BbIOOp TEMBI, COCTaBIEHHE TMIIOTE3bl, LENA U 3a7ad SKCIEPUMEHTA I10
BBIDAIIMBAHUIO PACTEHHW B KOHTpoiupyemon cpene. KoHTponu, mnOBTOpHOCTH,
poBeJeHuEe HKcrepuMeHTa. IlnanupoBaHne skcnepuMeHTa. OILlEHKa pPe3yJabTaTOB
skcriepuMenTa. MccnenoBatenbckas pabota «@PakTophl, BIMSIOIIUME HA MPOpacTaHUE
CeMSH (POCT IPOPOCTKOB)».

OcBoeHHE TEXHOJIOTUH KPYIJIOTOIMYHOTO BBIPAIIIUBAHUS CAaTOB U MUKPO3EJIEHU



B KOHTPOJIMPYEMBIX HMCKYCCTBEHHBIX YycloBUAX. COOp YCTAaHOBKHM MJis BbIpalllMBaHUS
pPacTeHU B KOHTPOJIUPYEMBIX YCIOBUSX.
3. Poab xumuueckux rnemenmos ¢ numanuu pacmenuii (20 uacos)

Bona. PactBop. BbITsbkka. AHHMOHBI, KaTHOHBI, 3JEKTPONPOBOAHOCT WM pH
pactBopa. PoJsib XMUMHYECKUX 3JIEMEHTOB B MUTAHUU pacTeHui. [loyyeHne nuraTebHbIX
BellecTB pacteHusMU. [Ipaktuueckas pabota «CxeMbl MUTATENIbHBIX pacTBOpoB. Pacuer
7103 yI0OpeHu# 11 MUTATeNIbHBIX PACTBOPOBY.

VYnoOpenusi: opraHuyeckue, MUHEpaJbHbIE, MHUKpPOOHOJOrudeckue. THuIbl
NUTaHus pacTeHud. Bo3aymiHoe W MUHEpaibHOE (KOpPHEBOE) MUTAHUE PACTCHUM.
TpaHCcOpT NHUTATENBHBIX BELIECTB PACTEHUM: BOCXOASAIIMN W HUCXOIAIIMN TOK.
Baxueiimue kanuiineie, (ocGopHbIE U a30THBIC yI0OpeHUs, UX CBOWCTBA. [IpocTrie u
cioxHble yaoOpenusi. [lpaktuueckas padorta «llpaBuna cmemmBaHusi yaoOpeHHI»
[IpakTnyeckas padora «llutaHue pacTeHUI: TEXHOJIOTHS MPUTOTOBICHUS MUTATEIbHBIX
PacTBOPOB JISI PA3HBIX KYJIBTYP».

PocT u pa3BuTHE pacTeHuii: 3Tanbl OHTOreHe3a, (PaKTOphI, BIUSIOUIUE HA POCT
pacTeHuil: CBET, I'yCTOTa MOCcaokK, MuTaHue, cyocrpart. [Ipaktuyeckas padbora
«MOHHUTOPUHT MUHEPAIIBHOT O MUTAHUS PACTEHUI.

OcoOCHHOCTH THUTAHUSI PACTEHUN a30TOM. A30T U €ro 3HA4YEHUE B JKU3HU
pactenuii. @opMBbI a30Ta U UX IIPEBPALLECHUE B ITI0YBE.

Uctounuku docdopa mist pactenus. 3Hauenue Gochopcoaepx anux coeanHEHUN
B KJIeTke. Posib Makpospruueckux coeguHeHut hocdopa B SHEPreTUuecKkoM 0OMEHE.

BrnusHue kamus Ha QuU3MYECKHEe CBOWCTBA MPOTOMJIa3Mbl, Ha (HEPMEHTHI
YIJIEBOJIOPOJIHOIO 0OMeHa, cuHTe3 OeskoB U Ap. Posb kanus B mojaaep>XaHuU MOHHOTO
OayaHca B TKaHSX, B TIPOIIECCAaX CaMOPETYJISIIUN.

Perynstopnass u cTpykTypooOpa3oBareibHasi poOjb KaibllUs. YdacTue B
00pa30BaHUU KJIETOYHOM CTEHKH, MOJAJICPKAHUU CTPYKTYPhl MEMOpaAH U PETYJISIUs UX
MIPOHULIAEMOCTH.

3HavueHNEe MarHus B METa0OJMM3Me pacTeHWil. MarHuii B cocTaBe XJopoduiuia,
CXOJICTBO XJIOpOhHIUIa U TEMOTIOOMHA KaK CBUACTEIHCTBO €IWHCTBA OPraHUYECKOTO
MHPpA.

Cepa u ero OCHOBHbBIEC COEIMHEHUSI, X POJIb B CTPYKTYPHOI OpraHU3alluu KIETKH,
y4acCTHE B OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUSX.

MukposneMentsl. [lpencraBiieHuss 0 poJii MUKPOAJIEMEHTOB B MeTaboIu3Me
pacteruii. OCOOEHHOCTH MOCTYIUICHUSI MHUKPOSJEMEHTOB B pacTteHus. CUHEPru3Mm Hu
AHTAarOHU3M JJIEMEHTOB IIUTAHUS PACTECHUM.

PactutenbHasi nuUarHOCTUKAa M METOALI UIACHTU(PUKAIIMU HEIOCTaTKa/M30bITKA
snemeHToB nutanus. [Ipaktuueckas pabora «PacTuTenbHast AMarHOCTUKAY.

UccnenoBaTtenbckas padota «O1ieHKa COCTOSIHUSI KOMHATHBIX PaCTEHUM, pacTeHUN
Ha IIKOJIBHON TEPPUTOPHUH, YCTAHOBKA MPUYHMH MATOJOTMYECKUX COCTOSHHUU (HpH



HaJTUYUN)».
HccnenoBatensckas pabota «OlieHKa BIMSHUS PA3NIAYHBIX JJIEMEHTOB Ha
COCTOSTHUE PACTEHHI (COCTaBICHHUE PA3IMYHBIX TOJAKOPMOK )».

4. Pecynamoput pocma pacmenuil. 3awuma pacmenuii (4 vaca)

[Tonsatue o perynsaTopax pocra pacteHuidl. CTUMYISATOPBI pOCTa — PUTOrOPMOHBI
(aykcuHbl, THOOEPEITMHBI, ITATOKUHUHBI). IHTHOUTOPBI pocTa pacTeHuid: 1. mpupoiHbie
(aOcuu3oBasi KUCIOTa U HEKOTOpbhIE (DeHOJIbHBbIE BellecTBa (MKyMapoBasi, KOpUYHasi,
CAIMLIUAIIOBAst K-Thl), 2. CUHTETHYECKHE (MOpPQAKTUHBI, pPEeTapAaHThl, AEPOJIMAHTHI,
JECUKAHTBI, TepOunuanl). OUTOMOHUTOPUHT U OIEHKA COCTOSHHUS PaCTCHHIA.
CoBpemeHHbIe crOc0ObI MOHUTOpHHTA. [IpakTHueckas pabota «OUTOMOHHTOPHHT U
OLIEHKa COCTOsIHUA pacTeHuil. CoBpeMEeHHbIE CITIOCOObI MOHUTOPUHTAY.

Hccnenosarensckast pabora «BnusiHue retepoaykcuHa Ha mpopacTtaHue (pocT Ha
Pa3HbIX CTAJUAX, B Pa3HBIX YCIOBUSX) PA3IMYHBIX PACTCHUII.

3alura pacTeHH OT BpeAUTeNel: OCHOBBI OMoMeToaa. IIpakTuueckas padora
«MHcekTapuu: npaBuia U YCIOBUS Pa3BEICHUS MOJIE3HBIX HACEKOMBIX).

5. Boomuas, necuanas u noueennasn Kyivmypol, UX npUMeHeHue 6 6blpauiueanHuu
pacmenuii. Qusuonocun pacmenuii (8 uacoes)

Bonnas, nmecuyaHas WM TNOYBEHHAsl KYJbTYpbl, UX IPUMEHEHHE B BbIPAILVMBAHUU
pactrenuii. [IpoBeaeHue Bosbl B KOpHE U cTebie pacteHuid. [Ipaktuyeckas padora
«KopHeBoe aBieHue».

Boaubiii pexum pacTeHMii: CTpoeHUE YCThbUIl: (aKTOPhI, BIUAIONIME HA HX
PAacKpbITUE U 3aKPhITUE. 3HAUCHHE MEXaHU3Ma PEryJISILUN UCITAPEHNUS BJIard PACTEHUEM.
[IpakTnueckas padbora «IIpuroroBienue npenapara ycTbUIl METOJOM CIIETIKa.

HccnenoBarensckue paboThl: «BiusHMEe ycrmoBuil copep)kaHus pacTeHUN Ha
KOJIMYECTBO YCTHUID).

doTocruHTe3 — YHUKAIBHBIM mpouecc pacteHuid. TemHoBas u cBeroBas (a3bl
¢orocunrtesa. 3HaueHue HOTOCHUHTE3A [Tl )KUBBIX Opranu3mMoB. [IpakTuyeckas pabora
«DyHKIMOHATIbHAS  JMArHOCTHKAa PAaCTEHWAd 1O AKTHUBHOCTH  XJIOPOIUIACTOB)
UccnenoBarensckast pabdora «Onpenenenue xiopobummia A u b, onenka
(OTOCHHTETUYECKON aKTUBHOCTU PACTEHUM U (PAaKTOPOB, BIUSIOIMINX HA HEEY.

@akTOphl POCTAa pACTEHUM: BO3AYX M adpauusd. [lonzeMHOe nbIXaHWE pacTCHUM:
COCTaB IMOYBEHHOIO BO3AyXa, ra3oo0meH. ['a3000MeH 1npu  OecOYBEHHOM
BeIpanuBanuu. [lpaktudeckas padora «Aspamus, CO2 u O2. JlpixaHue pacTCHHII».
[IpakTnueckas padota «/lpIxaHue pacTeHUM: OLIEHKA NHTEHCUBHOCTHU JbIXaHUS paCTEHUI
Y TJTIOJIOBY.

UccnenoBarensckue paboThl: «Brnusaue crnocoba BeIpamuBaHus (cocTaBa
NUTATEIbHOW CMECH, CXeMbl BHECEHHS) Ha POCT U Pa3BUTHUS PA3IMUHBIX PACTCHUID.



6. Kynemypusie pacmenus. Cospemennsie acnekmul cenexyuu (20 uacos)

Kak uyenoBek cran ucnosb3oBarh pacTeHus? CBsA3b Pa3BUTHUS LHUBWIA3ALUU
YeJI0OBEKa M OJIOMAalllHMBaHUs pacteHui. JJomectukanus. Juckyccus «Jlomectukanus,
BCE JIM pACTEHUSI U IKUBOTHBIC, KOTOPbIE JKUBYT PSIOM C UEIOBEKOM UM
OJIOMAIIHUBAIOTCS? MOXKHO JIM CYUTATh TapaKaHa OJIOMAITHEHHBIM KUBOTHBIM ?»

HacneacTtBeHHOCTh 1 MU3BMEHUYMBOCTD — OCHOBHBIE CBOWMCTBA KUBBIX OPTraHU3MOB.
N3menunBocTh. Bunbl u3menuuBocTh. [Ipaktuyeckas pabora «MomudukannoHHas
U3MEHYUBOCTb (JIUCThS, UTOJIKU C OJIHOT'O JIEPEBA)».

['en — wMarepuanbHbIlI HOCUTENb HACIEACTBEHHOCTM W  HW3MEHYHUBOCTH.
HyxnenHoBble KUCNOTHI. JIoKan3anus reHeTHYecKoro marepuana B KieTtke. Jlenenue
kietok. Permmkanus [JHK. OcHoBHas morma MonekynspHoi 6uosiorun. TpaHCKPUIIITHS.
Tpancmsauus. Myranuu. Ilpaktuueckas padora «I'eH — HHCTPYKIIHS MO COOpKE KJIETKU
(Ha Oucepe uiu KoHCTpykTope)». llpakThueckas pabora «Mytanus Ha OyrepOpoje
(;r060i 00BEKT M3 MpeAblaylIeit paboThl, Tle M3MEHEHHUE HMHCTPYKUMU TpPUBEIET K
M3MEHEHHUIO BHEIIIHETO BUJIa 00BEKTA).

Oddext OyTHUIIOYHOTO TOPIBIIIKA U TeHEeTUYecKoe paszHooOpasue. Uto Takoe
reH0aHk? 3ayeM COXpaHSTh NeHETUYECKHUe pecypchl pacteHui? OCHOBHBIE CIOCOOBI
COXPAHEHMs TeHETUYECKHX PECYPCOB pacTeHUH (ex situ u in situ).

3nauenue pador H.M. BaBuioBa. 3akoH roMosnorudeckux psaoB. LleHTpbl
MPOUCXOXKACHUS KylabTypHbIX pacteHud H.M. BasuinoBa u ILM. JXykoBckoro.
[IpakTuyeckas pabora no rpynmnam «OTKya Ha HAIIMX CTOJaX (PPYKTHI/OBOIIN/3TaKM».
OcHoBHbIe MeTonabl cenekuuu. ['nbpuauzanus. @opmel  oTdOopa. OCHOBHBIE
HaIPaBJICHUS CEJIEKIIMU: YIyUIIEHUE YPOKAHOCTH, YCTOWYMBOCTU K OMOTHYECKUM U
abuotnueckum dakropam. [Ipakruueckas pabota «BeipamuBaem ropox. Kak nposectu
CKPEILLUBAHUE Y TOPOXaA».

Ectb num xu3Hb B mnpoOupke? BHOTEXHONOTHS KyJIbTYPHBIX pPacTCHHIA.
UccnenoBarenbckass pabdora «BelpanuBanue pacTeHuid B mpoOupke» (MOXKHO
BOCIIOJIB30BATBhCS  PE3YJbTATAMH NPEABIAYIINX OSKCIIEPUMEHTOB IO COCTABJIEHUIO
MUTATENbHBIX PACTBOPOB JIJISl PACTEHH ).

Kak  yenoBek  Moxer  momuduiupoBaTh  pacreHua?  ['eHernueckoe
penaktupoBanue. COBpPEMEHHbIE  TOAXOABl M JIOCTHKEHHUS  T€HETHYECKOIO
pemaktupoBanusi  pacteHuid.  [IpakTmdeckas  pabora  «I'€HOMHBIE  HOXHUIIBI
(MoaemupoBanue padotsl cucteMbl CRISP-Cas).

7. Pacmumenvnas npooykuus. (8 uacos)
Hanzemurblie u moja3eMHble opranbl pactenuid. [Tober 1 Bugou3MeHeHHbIN o0er
pactennii. CriocoObl pa3MHOKEHUST PACTCHHIA.
[lonsiTue o0 KauecTBe TMPOAYKTOB mnuTaHus. [IpoOiaemMbl  KOHKYpEHIUU
OTE€UECTBEHHBIX MPOAYKTOB MUTAHUSI C UMIIOPTHBIMU. JIOTUCTHKA TOCTABKU U CPECTBA



COXpaHEHHUs MPOAYKTOB muTaHudA. [Ipaktuueckas pabora «lIpenerabHO MOMyCTUMBIE
koHreHrparuu (IIJIK) u meroapl KOHTpossi 0€30MacHOCTH PACTUTEIBHBIX MPOIYKTOB
MATAHUS.

Mukpo3eneHns: none3HocTh u TexHoaorus. Mcenenoparensckas padora «OueHka
KayecTBa BbIPALLIEHHOW MUKPO3€IeHN» (100 CBOs, 100 U3 Mara3uHa).

XUMHYECKU T aHAIN3 PO YKIUH. OCHOBBI CHEeKTPOo(OTOMETPHH.
[Torenumomerpusi. Xpomarorpadus. [Ipaktuueckas padorta «MeToabl OLIEHKH KauecTBa
pPacCTUTENILHOM NPOAYKIMU: XPAaHEHHWE W COXPAHHOCTh IHTATEJBHBIX BEUIECTBY» (110
JIOCTYITHOMY 000PY/I0BaHUIO).

HccnenoBarensckast pabora «Ompenenenne ButamuHa C MeTonoM 0OpaTHOTO
TUTPOBAHUS B TJIOJIaX HA Pa3HOM CPOKeE (CIOCO0e) XpaHECHUS.

Monyanb «buorexHosorus» 7-8 kiaccenl (68 yacoB)
1. Buomexnonozus (4 uaca)

[lonsiTue OMOTEXHONOTMHU. 3ayeM YEJIOBEKY OHOTEXHOJOTMHU, B YeM UX
MPEUMYILECTBO Mepel XUMUYECKUM CHHTE30M. OCHOBHBIE OMO0OBEKTHI OMOTEXH OJIOTUU:
IPOMBIIIIEHHBIE MUKPOOPTaHU3MBbI, KJIIETKH U TKaHU PaCTEHUM, )KUBOTHBIX U YEJIOBEKA,
ouokaranuzatopbl. llpaktuueckas pabGora «IIpumepsl npuMeHEHUS OMOJOTMYECKUX
OOBEKTOB B TBOEH KU3HW.

Celppe i1 OMOCHMHTE3a W OIIEHKa €ro OMOJOTHYeCKOW IeHHOCTH. OCHOBHEBIC
UCTOYHUKM yriepoaa, as3ora, ¢ocdopa, MukposnemMeHToB. lcciaemoBaHME HOBBIX
MCTOYHUKOB CHIPbs (BKIItOUAs BOMPOCHI €ro MpeBapuTEIbHOM 00paboTKM), pa3padoTka
HOBBIX NHUTATENBHBIX CPE/l, B TOM YHCIE BKJIIOYAIOIINX OMOCTHMYIATOPHI U JIPYyTHE
DJIEMEHTHI YIPABICHHS M ONITUMHU3AIUN MIPOIECCOB OMOCHHTE3a. MeTObl ONTUMHU3ALINN
NUTATEIbHBIX CPEl.

2. Mukpoobuonozus (12 uacos)

[TonoxxeHne TMPOKApUOTOB B cHUCTeMe opranudeckoro wMupa. CrpoeHue
OakTepuanbHOl KieTku. Knaccudukanus 6akrepuii. Mopdonorus 0akrepuii. [IpocTeie
U CJIOXXHBIE METONbl OKpamuBaHus Oaxktepuil. Dusnonorus OakTepHil: NUTaHHE,
JIbIXaHUE, POCT U Pa3MHOXKEHHE. 3HAKOMCTBO C IOMEHOM ApxeH (3KCTpeMOpUIbHOCTb,
0COOEHHOCTH cTpoeHust KieTku). JlabopaTopHas pabora «DUKCHUpPOBaHHBIE MpENapaThl
Oaktepuit. Ompenenenne (OpPMBI MPEATIOKEHHBIX KYIBTYp MHUKPOOPTaHH3MOB,
UCTIONB3Ysl MPOCTOM MeTon okpacku» JlabopatopHas pabora «OrmpeneneHue TUra
KJIETOYHOM CTEHKH METO/IOM OKpamuBaHus 1o ['pamy» (Mpu HaTUYUU pEaKTHBOB).

MonouHokucinoe u crnuproBoe Opoxenue. DoToTpodHble U XeMOTPOPHBIE
Oaktepun. KuHernueckoe  ommcaHue — Tpolecca  pocTa  MHUKPOOPTaHU3MOB.
OKCNOHEHIMallbHast ~ Mofelb  pocta. KuHeTnka  rubenn  MUKpPOOPraHU3MOB.
JlabopatopHas pabora «IIpuroroBienue nNpuKU3HEHHBIX MPEMAPATOB MOJIOYHOKUCITBIX
OaKTepuin.



[laTorenneie 6akTepun. YymHas najoyka v 4epHasi CMEpPTh, OOTYJIU3M, CTOJOHSIK,
Tyoepkyne3. Uctopust 60pb0bI ¢ 6akTepuanbHbiMu HHpeKusaMu. JlaboparopHas pabota
«IToceB cmbiBa ¢ pyk Ha yamku llerpu». JlaboparopHas pabora «BwiaeneHue 4ucTon
KyJIbTyphl OakTepuil. Meton pa3BeaeHud. MeToj  UCTOMIAIOMIETO  HITPUXAy.
JlaboparopHast paborta «Mopdonoruueckass XapakTepUCTUKa BbIICJICHHONM YHUCTOU
KyJbTYpbI: XapaKTEPUCTUKA KOJIOHUH, PopMa OAKTEPUIA, TUIT KIE€TOUHON CTEHKH.

Bolina 6eckOHEYHOCTH: aHTHOMOTUKH MPOTUB OakTepuil. MexaHu3mbl JeHCTBUN
aHTUOMOTUKOB. MeXKKIeTouHass KOMMYHHUKarus Oaktepuii. YyBCTBO KBOpyMa.
JlabopatopHast pabora «CpaBHEHHME pPOCTa MHKPOOPTaHM3MOB Ha dHaimike 0e3 U ¢
noOapneHusi aHTUOMOTUKOB» HccnenoBarensckas padora «IloMck MHKpOOpraHU3MOB
00JTaJatoNINX aHTArOHUCTUYECKOM aKTUBHOCTBION.

[Ipumenenne Oaktepuii uenoBekoM. KuHeTnueckoe omnucaHue OMOCHHTE3a
IIPOAYKTOB MHUKpPOOpPraHU3MaMM. bakrepuu, KOTOpbIE MOIYT pasjararb IUIACTHK.
HccnenoBarenbckas pabora «BpiieneHne MOJIOYHOKHUCIIBIX OaKTepHil, HCCIEI0BAaHUE UX
AKTUBHOCTH.

Muxkpoopranu3msl B arpodnoTexHoI0ruu. MickyccTBeHHbIE acCOLUallii paCTeHUN
Cc MUKpoopranuzMamu. MccnenoBarenbckas padota «BelneneHue Oakrepuil MOJE3HBIX
JUT PACTEHUID.

3. Jykapuomuueckue op2anuzmvl 6 Ouomexmonrouu (niaecreevie 2puodbl,
opoxcxcu, 6ooopocau) (12 ywacoes)

[TnecHeBbie TPUOBI TPOYIIEHTHI OMOIOTUYECKHA AKTUBHBIX BEIIECTB.

OOmiast xapakTepHUCTHKa IPOXOKEH caxapoMuileToB. McTopus MCHoONb30BaHUS
JIPOXOKEH B TPAJIUIIMOHHOM OMOTEXHOJIOTHH. TEeXHOJIOTUH BUHOJCTUS U XJICOOICUCHMS,
CHEIUATM3UPOBAHHBIE pachkl Ipoxokeil. Merabonu3m apoxokeil. Peakiust cnupToBoro
opoxenus. JlaboparopHasi pabora «llomcuer kietok npoxoked B kamepe ['opseBay.
Jlabopatopnas pabora «OOHapYKeHHE MPOIYKTOB CIIHPTOBOTO OPOKEHHUSI: ITHUIIOBOTO
COUpTa M Yyrjiekucjaoro raszay. llomydyeHue BTOPUYHBIX METAOONUTOB B APOAOKAX.
Jpoxoku Kak mpoayleHThl 0uotoruB. [lonydenue 1eneBbix OSNKOB B APOXKIKAX.

Oco0EHHOCTH BETETaTUBHOIO W IOJIOBOT'O Pa3MHOXKEHHS Y JPOXOIKEH, 3HAUCHHE
M3yYEHUS] MHUTO3a W IIUTOKHWHE3a [JIl ONTHUMHU3AIMU MPOIECCOB KYIbTUBUPOBAHUS
JPOACGKEBBIX IITAMMOB, IOHUMAaHUS TIPUYUH MATOT€HHOCTH JIPOXKKEN U rprOOB, MOUCKA
MuUllleHeH (QYHTHIMAOB H  pa3paOOTKU  HOBBIX JIGKAPCTBEHHBIX IpENapaTos.
Jlaboparopnass pabora «HaOmioneHue  pa3sMHOXKEHUS — JPOXKIKEBBIX  KIETOKY.
[Ipaktuueckas pabora «llomydenue TBopora u kedupa Ha OCHOBE MOJOYHOKHCIBIX
Oaxtepuit». [IpakTuueckas padora «OCHOBHBIE BHABI KBaca U HMX XapaKTEPUCTUKA»
«/IpoxoKr M MOJIOUHOKHUCIIbIE OaKTepuH, MPUMEHSEMbIE NJisi MPOU3BOJCTBA KBacay.
[IpakTnueckas padora «CpaBHUTENIbHBIA aHAIW3 Pa3BUTHUS JIPOXOIKEW B a’pOOHBIX U
aHa’pOOHBIX  ycioBUsX». [IpakTuyeckas pabdota «MeToabl  OILIEHKU CBOMCTB



XJICOOMEeKapHBIX JApokked. OCOOCHHOCTH TPUMEHEHUS MPECCOBAHHBIX, CYIIECHBIX H
MHCTAHTHBIX JApoxokeity. MccnenoBarensckas padora «BnusHue QU3NKO-XUMHYECKUX
(bakTOpOB Ha KayecTBO OMOTEXHOJOTHYECKON MpoAyKIuu (KBac, kedup, coip, xji1ed u
TP )».

Bopopocnu — mepcneKTHBHBIA OOBEKT ISl MPOU3BOACTBA OelKa W YIIIEBOIOB.
broTtexHOMOrHYECKNEe METObI OYHUCTKH TBEPHABIX, KHUIAKAX OTXOJOB M Ta3000pa3HBIX
0TX0JI0B TIpou3BOACTB. CTouHble BOJBI. CXeMbl OUYMCTKU. BHODUIBTPHI, adPOTEHKH,
METAaHTEHKH, OKCUTCHKH. AKTHUBHBIA WJ M BXOISIIME B HET0 MHMKPOOPTaHU3MBI.
Hcnons3oBaHue BOJOpOCel B OUMCTKE CTOUHBIX BOJ. MccienoBarenbckas paboTa
«Bnustaue Gpusnko-xuMudeckux daxTopos Ha poct Bogopocau (Chlorella vulgaris)».

4. Hacneocmeennas ungopmayus (8 uacos)
HacneacTBeHHOCTh M UBMEHYMBOCTh — OCHOBHBIE CBOMCTBA KMBBIX OPraHU3MOB.

N3amenunBocTh. Bunbl m3menumBocTh. [IpakTuueckas pabora «MoaudukarmoHHas
WU3MEHYHMBOCTD (JIUCThSI, UTOJKHU C OJTHOTO JIEPEBA)».

['en — wMarepuanbHbII HOCUTENIb HACIEACTBEHHOCTH W  W3MEHYMBOCTH.
HyxnenHoBbie KUCHOTHI. JIOKan3anus r€HETHYECKOTO Marepualia B KieTke. [lenenue
kieTok. Permkanusa JJHK. OcHoBHas norma MoJeKyisipHON OMosioruu. TpaHCKpUIILIUS.
Tpancnsauua. Myramuu. [Ipaktuueckas padorta «I'eH — HHCTPYKIMS O COOpPKE KIETKU
(Ha Oucepe unmu KOHCTpyKTOope)». IlpakTmueckass padora «Myranusa Ha OyrepOpoje
()1r000# 00BEKT W3 MpeAblayLIed padoThl, Ti€ U3MEHEHHWE WHCTPYKUMU MPHUBEAET K
M3MEHEHHUIO BHEIITHETO BUJ1a OOBEKTA)».

5. Bupyconozusa. (6 uacos)

[TonoxeHrue BUPYCOB B CUCTEME OPraHNMYEecKOro Mupa. CTpyKTypa U XUMUYECKUI
coctaB BHUpycoB. Kraccudukamus BupycoB. Pemponykmusi Bupycos. [Ipocmorp
JOKYMEHTAJIBHOTO (pHJIbMa O BUPYyCaX.

Bupycsl - Bo30ynutenu nHpeknoHHbix 6ose3neir. OnkoBupychl. bakrepuodaru:
CTpOEHHE, CBOMCTBa, mNpumMeHeHue. I[lpakTudeckass pabora. «Metoj pa3BeleHUID)
[Tpaktuueckas padora. « TurpoBanue 6akTeprodaropy.

buonoruueckue MeTop1 00pbOBI C BUPYCAMU.

6. I'ennas unsicenepusn u ouomexmnonozuu. (8 uacos)

OcHoBbI TeHHOM uHXxeHepuu. Bektopa. Cnernuduueckue GepMeHThl OaKkTepuil.
[IpakTrueckas pabota «DHIOHYKIEa3bl PECTpUKIUMU (paboTa C HYKICOTUIHBIMU
MOCJIEOBATEILHOCTAMU Ha Oymare).

buotexHonorun npoaykuuu OENKOB B OaKTEepUaIbHBIX KYJIbTypax. JlocTukenus
T€HHON MHXKEHEPUU U OMOTEXHOJOTHH.

CRISPR/Cas — cucrema aganTHuBHONO HMMYHUTETa OaKTEpUil M apXeH.



[TpakTrueckas padora «I ennbie HOXHUIEI - CRISPR/Cas (MonenupoBanue Ha Oymare)»
I'MO. Meroas!l nonyuenus ['MO. Urpa-guckyccus «Bprpaii rpanT Ha CO3/1aHue
I'MO».

7. Buomexnonozuu 6 srcueomnosoocmee (8 uacos)

JlomecTuKalysi OCHOBHBIC JIOMAIIIHUE KUBOTHBIE; COBPEMEHHBIE SKCIEPUMEHTAX
110 IOMECTHUKAIIUK XUBOTHBIX (JIMCHIIA, HOPKA U ApP. — IKCIIEPUMEHTHI HAyYHOMH IITKOJIBI
akamemuka bemsera). [(uckyccust «JlomecTukaiys, Bce JM pPacTEHUs] U KUBOTHBIE,
KOTOpPBI€ JKHUBYT PSAJOM C YEJIOBEKOM UM OJOMAaIIHUBAIOTCA? MOXHO JIM CUUTATh
TapakaHa OJIOMAaIlIHCHHBIM >KUBOTHBIM 7).

CoBpeMeHHBIE METOJIbI B KMBOTHOBOJICTBE: TpPAHCIUIAHTAIMSA AMOPHUOHOB,
XUMEPHBIE  JKMBOTHBIC, KJIoHHpoBaHWe. [Ipaktuyeckas pabora «Meroguka
KJIOHUPOBaHUS (MOJIETUPOBaHUE Ha Oymare).

OcHOBHBIC OOJIE3HM KUBOTHBIX M POJIb TATOTEHHBIX MHUKPOOPTaHU3MOB W
Mapa3suTOB B PA3BUTHH 3a00JICBAaHUI JOMAITHUX XKUBOTHBIX U OCHOBHBIX Mepax O0phObBI
C HUMHU; POJIb MOJIC3HBIX MUKPOCUMOHUOHTOB B OpraHu3Me >KMBOTHBIX. [looxxuTenpHoe
1 10060YHOE (OTpHUIlATEIhbHOE) BO3ICHCTBUU aHTUOMOTHKOB Ha OPTAaHU3M B XOJI€ JICUCHUS
JKUBOTHBIX; IIEIM M 3aJa4d BETEpUHAPUU. BHOTEXHOJOTHUSI KOPMOBBIX MpErnapaTos.
[IpakTrueckas padora «CocTaBlieHHE pallOHA MUTAHUS JKUBOTHOTO, pacyeT pacxoioB
Ha coiepkanue». HccrnenoBatenbckas pabora «OlleHKa KayecTBa MOJIOYHOM
MIPOTYKIIUI.

8. Buomexnonozuu 6 pacmenuesoocmee (10 uacoe)

OcHoBHble MeTOAbl cenekiuu. ['ubpuamzanus. Popmbl or6opa. OCHOBHbBIE
HaIPaBJICHUS CENIEKLMU: YIYYIIEHHE YPOKailHOCTH, YCTOMYMBOCTU K OMOTUYECKUM U
abuotnyeckum (paktopam. IlpakTudeckas padora «BeipamuBaem ropox. Kak mposectu
CKPEILUBAHUE Y TOPOXaA».

OcCHOBHbIE TMOAXOABl CENEKIMH UM OHOTEXHOJOTUU KYJIbTYPHBIX pPACTECHUM,
['ubpuauzanus, otnajgeHHas TruOpuaMU3aIMs, HCKYCCTBEHHBIM OTOOp, TreTepo3uc,
TpaHchopmalus, MyTareHe3, T€éHETHUeCKoe peaakTupoBaHue). Vcropus cenekiuu B
Poccun u mupe, uctopus pa3BUTHS BaXKHEHIINX COPTOB KYJIBTYPHBIX PACTEHUM.

Kak yenoBek MoxkeT MouPUIIMPOBATh pacTeHus? I'eHHass MHKEHEPHs PaCTCHUI:
UTto Takoe TreHEeTHYecKas WHXKCHEpHUsS pacTeHuM. TpaHCreHHble pacTeHus. MeTomsl
nonydeHus. OOpa3zoBaHue OMyxoJiel y pacTeHuil. ArpoOakTepraiibHas TpaHC(HOpMALIHS:
Ti-nna3mMuabl. ['ensl T-JTHK. MonekynsipHO-TEHETUYECKHUE MEXaHU3MBI
Tpancpopmanuu. ['eHeTmdeckoe penaktupoBanue. CoOBpEeMEHHBbIE TMOAXOIbI U
JOCTUKEHHUS TEHETUYECKOT0 pelakTUpOBaHus pacTeHuid. [IpakTuyeckas padora
«["eHOMHBIC HOKHUIIBI (MOIeMpoBaHue PadoThl cucteMbl CRISP-Cas).

Ectp 1 %u3Hb B ipoOupke? buoTexHonorust KyiabTypHBIX paCTEHUH.



HccnenoBarensckass pabota «BelpamuBaHue pacTeHUid B HpoOUpKe (MOXHO
BOCHOJIb30BAaThCsl  PE3yJIbTaTaMHU MPEABIAYIIUX 3KCIEPUMEHTOB 110 COCTaBJIEHUIO
NUTATEIbHBIX PACTBOPOB JJIs1 PACTEHUI )».

Monyab «MosekyJisipHble 0OCHOBBI (pu3nonorum u papmakoaorum» 9 kiace
(68 yacoB)

1. @usuonozuueckasn xumus. (20 uacoes)

Beenenune. buorennsie anementsl: opranorensl: O, C, N, H. AxtuBnbie Gopmbl
KHCJIOPO/Ia, UX ITOJYYEHNE, HEUTpaTu3ausl.

MakposeMeHThI: MPOIEHT COACP)KaHUS B OpPraHu3Me, BhINMOIHsIeMas (DYHKITUSA,
colepkanvue B TmpoaykTax nurtanus. Ca2+ - cBsi3pIBarolue O€JKH, JICMOHUPOBAHUE
KaJIbLIUS, PEryJISLUsS YPOBHSI KaJblMsl B OpraHu3Me: TOPMOHBI Mmovyek. Mg — cTpoeHue
xJI0pouILIa, €ro aKTUBALIKUS COJTHEUHON YHEpruei.

MUKpO3JIEMEHTBI: B KaKMX MOJIEKYJIaX COJEpKaTcs, BbINOJHsIeMas (QyHKIUS,
colepkaHue B mpoaykTax nutanus. [lociencrBusa nepeno3upoBKU MUKPOIJIEMEHTAMM.
Fe — ycBauBaemble THUIIBI COEJUHEHMI Keje3a. ['eMONpOTEeUHbI, T'eMOIMaHKH,
uutoxpombl. Cu — YCBOEGHHE U TPAHCIOPT MeaHu. benku, coaepkalue Meb.
[TaTomornueckue cunapomMbl Menke u BunbcoHa, cBsi3aHHbIE C META00IU3MOM MEIH.

Tokcuunble »neMeHTHl llepuoguueckodl cHUCTEMBI I OpraHu3Ma. BiwmsiHue
HEJIOCTATKa MaKpO U MUKPOIJIEMEHTOB HA )KUBBIC OPTaHU3MBI.

UccnenoBarensckast ~ pabora  «KoimuyecTBeHHass  OIEHKAa  COAEp KaHUS
MHKPO3JIEMEHTOB MJIA BATAMUHOB B ITUIIEBBIX MPOTYKTAX)»

Kupel. 3a0osieBaHus YeI0BEKA, CBSI3aHHBIC C HAPYILICHUSIMU )KUPOBOTO OOMEHA.
Juncmunnemun.

YrneBoasl. 3abojeBaHUs YEIOBEKA, CBS3aHHBIC C HAPYIICHUSMH YTIIEBOJIHOTO
ooMena. CaxapHblii TuadeT.

benxu. Crpoenue. 3a0o1eBaHus 4eTOBEKa, CBA3AHHbBIE C HAPYIICHUAMH OEITKOBOTO
oomeHa. dynkiuu 6enkoB. DepmenThl. Mexanusm aeictBus. Kinaccel pepmMeHTaTHBHBIX
peakiuii. Kodepmentsr. [lpaktuyeckoe 3anstre «KadecTBeHHBIE peakmuu Ha
OpraHMYecKhe MOJeKybl». [IpakTudyeckoe 3anstue «JleHarypamus  OGenKOB»
[IpakTrueckoe 3aHaTHE «/3ydeHrne akTUBHOCTHA aMUJIa3bD».

BuTtaMuHbI )XHpOpACTBOPUMBIE, BOIOpacTBOpuMbIe. [IpeBpallieHue BUTAMUHOB B
aKTUBHBIE (POPMBI KOPEPMEHTOB. ABUTAMUHO3BI.

OCHOBHBIE THUIIBI META0OMMYECKUX peakiuid. buosHepreTuyeckue MpoIECChHI.
['mukomus. Hukn Kpebca. Llens mepeHoca 31aeKTpoHOB. OKHUCIEHHUE KUPHBIX KHUCIIOT.
Karabanuszm amuHOKuCIOT. ['miokoHeorene3. CHHTE3 YrieBOJOB, OEIKOB, KHUPOB.
Merabonutuueckue 3adoneBaHusa. IIpaktuueckoe 3anatue «PemieHue 3agad  Ha
YHEPreTUYECKU OOMEHY.

Krnerka. [lonsite MmemOpansl. @yHkiiuu MemOpaH. Busl TpaHciopTa B KIIETKY.



MeMmOpannabie  opraHowabl. 3a0ojeBaHUS CBS3aHHBIC C HApYIICHHEM PaOOTHI
MeMOpaHHBIX OpraHellyi, OOJE3HW HAKOIUICHWS. THIBI KOHTAaKTOB MEXKIY KJICTKAMHU.
3HaYeHWE MEXKKJIETOYHOW KOMMYHHUKALIMU ISl 3JI0pOBbsi opraHusma. lIpaktuueckoe
3aHsATHE «/Manmm3 (kiaeTodka Tpayoe)y.

Snpo. YpoBHH yITakKOBKHM XpOMAaTHUHA. XPOMOCOMHBIE TEPPUTOPHH.
HememOpaHHbIE OpraHOU/IbI.

2. Monexynapuas ouonozus. (20 uacoe)

OcCHOBHBIE BEXH PA3BUTHSI MOJICKYJISIPHOM OHUOJIOTHH.

HyxnennoBsie kucinoTbl. OCHOBHBIE MPUHIUIIBI cTpoeHus. [IpakTudeckas padbora
«Boinenenne JIHK u3 Gananaw. Ilpaktmueckas pabora «Mogens JIHK-opurammy.
[Ipaktnueckas pabora «Omnpenenenue kaudectBa mnpemnaparoB JIHK ¢ mnomoinsio
cnekTpodoToMeTpun» (IIPU HATMYUHU 000PYTOBAHMUS).

MartpuyHble cUHTE3bl. Pennukanus — OCHOBAa KJIETOYHOTO AesieHud. [IpuHuumb
perumakaruu. [Ipaktuaeckas padora «PernmkatiBHas MammHa (UTPa-IeMOHCTPALIHS )».
[TpakTuueckas pabota «I1LP (Mmoxens ammmudukaius Ha Oymare)y.

Mytanuu. Yto BeI3biBaeT u3MeHeHus B ctpoenuu JIHK. [TpuHuune! penapanum.

Tpanckpumnius. [Ipaktudeckas padota «Cuia mpoMoTOpay.

['enernueckuii koa. Ilpaktuueckass pabora «PemeHue 3amad Ha T€HETUYECKHI
ko Tpancisauus. [lpaktuueckas padbora «DoNIUHT OEITKOBY.

Opranuzanusi reHoMa BUPYCOB I[IpOTMBOBHpPYCHBIE CPEACTBA, MEXAHU3MBI MX
JICUCTBUA.

Opraauzanus reHoMa OakTepuii AHTHOaKTEpHATIbHBIE Ipernaparsl.
Uccnenosarensckas pabota «PacnpocTpanenre aHTHOMOTHKOPE3UCTECHTHBIX OaKTEPUii»
Opranuzanms reHoMa dykapuoT [ eHoMHoe penaktupoBanue. [Ipaktuyeckas pabora
«PaboTta B COBpeMeHHbIX reHeTuuecKkux 0azax paHHbIX. [IpoBenenue In silico
aHaln3a MocJaeA0BaTEIbHOCTEN TEHOBY.

3. @apmaxonozusn (28 uacos)

[Tonsatue o nekapctBax. [IpUHLHKIIBI MOAX0JA K MOMCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CKkpuHUHT M ero Meronabl. McciaenoBarenbckas padora «OKCHEPUMEHTHI 10
OIpEICTIEHUIO TOKCUYHOCTH BEIIECTB HA apTEMUIUSIXY.

[Tytn BBenenus JIC. dapMakoKMHETHKA JIEKAPCTBEHHBIX BellecTB. BcacbiBaHue
(a0copbuus) nekapctB. OCHOBHBIE MEXAaHU3MBbI BCACBIBAHMS. TPaHCIOPT JIE€KAPCTBEHHBIX
BeniecTB. ['ensl u Genku nepBoil ¢aspl Ouorpanchopmanuu. [yt BeiBeIeHUS JI€KapCTB
U3 oOpraHuzMa. OKCKpeuuss W osnuMuHauusa. [eHsl u  Oenku  BTOpoll  (asbl
ouorpancopmariuu. dapmakoamnamuka. ['maBHoe U MOOOYHOE, PE3OPOTUBHOE H
MECTHOE, MPSMOE, HENPAMOE U PEPIIEKTOPHOE ICUCTBHE.

Bunel B3aumogpeiictBus aekapctB. CHHEPru3M U aHTarOHW3M IPH COBMECTHOM



JICICTBUH JICKAPCTBEHHBIX BEILECTB, UX Pa3HOBUIHOCTH.

TpancmemMOpaHHblii CUTHATUHT. TUIBI KJIETOYHBIX penenTopoB. MemOpaHHbBIE:
VMOHHBIE KaHAJbl, KATAIMTUYECKUE U CONpsDKEHHbIE ¢ (G-0enKaMu; BHYTPUKIETOUYHBIE:
LUTOILIA3MATUYECKUE U s/IepHbIE. MEXaHU3MBbI JIMTaH-PELENITOPHOIO B3aNMOIECTBHUS.
CenexkTUBHOCTh (M30MpATENbHOCTD) JIEUCTBUS, CBSI3b «XUMHUYECKas CTPYKTypa —
(dapmaxosiornueckasi akTUBHOCTb BELIECTBY.

DapMaKOJIOrUUECKOW MOAYJISALMUA CUHAITUYECKOW XOJUHEPTrHYECKOU Mepeaadu.
MornekyasipHblii  MEXaHM3M  JIeWCcTBUS W (apMakoJioTMueckue CcBoWcTBa M-
XOJIMHOOJIOKATOPOB, raHTJIn00JI0KATOPOB u Kypapeno00HbIX CPEACTB.
@apmakojoruyeckass — peryisilius ~ aKTUBHOCTM  aIPEHEPTrUYECKOro  CHHarca.
AIpEHOMHUMETHKH, aApeHOOIOKATOPbI, cuMnaTonuTuku. [IpakTuueckas pabora
«Brnusinue agpenaniHa Ha cepi€uHbIE COKpaIEHUs (TPOrpaMMHOE 00ECTICUEHUE ).

MornekynsipHas ¢GapMakoiIorusi aHTUAUIEPIrMUECKUX CpeACTB. | MCTaMHHOBBIE
pELeNTOpPbI: TUIBL, MOJEKYIsApHas opraHuzanus. CTaduinM3aTopbl MeMOpaH TY4YHBIX
KJIETOK: MOJIEKYJISIPHBIA MEXaHHU3M JIEUCTBHSI, 0COOEHHOCTH KIIMHUYECKOTO TPUMEHEHUS,
TOUKHU MPUIIOKEHUSI IEUCTBHUSI MHTMOUTOPOB JIUITHUIHBIX MEIUATOPOB.

MexaHu3M JIEUCTBUSL U MPUMEHEHHUE MPENAPATOB, CTHUMYJIHUPYIOMIMUX MPOLECCHI
uMMmyHHATeTa. Dapmakonornyeckas XapakKTEpUCTHKAa HHTEPICUKUHOB: TOJYy4YECHHUE,
MEXaHU3M JIeUCTBUA, TpuMeHeHne. OCHOBBI MaTO(U3NO0JIOrMU O0CcTpOo(dha30BOrO OTBETA,
MeIUalus BOCIaJieHNs. MONEKyIJIApHBIM MEXaHU3M IMPOTUBOBOCIIAIUTEIBLHOIO IEUCTBUS
IIFOKOKOPTUKOCTEPOUJIOB,  HECTEPOHUJHBIX  MPOTUBOBOCHAIMUTENBHBIX  CPEACTB.
[IpakTnueckas padbora «l HcTonornueckue npernapaTbl HUMMYHHOU CUCTEMBDY.

IToHsTHE O HapKO3€ W HApPKO3HBIX Ipenaparax. KileTOuHbI U HEPBHBIA HAPKO3.
@apMaKoJIOTrHUECKasl XapakTEPUCTHKA OTHAEJbHBIX TPYIN HAPKO3HBIX CPEACTB.
[TocnenoBaTenbHOCTh JEHCTBUSA HA LIEHTpalIbHYIO cuctemy. [IpakTuueckass padora
«I'ucronornyeckue npenaparbl HEPBHOM CUCTEMBI.

®duszunonornueckuii coH; (assl cHa. Bunbl nHapymenuit cHa Ilonartue o
MEIMKAMEHTO3HOM CHE U CHOTBOPHBIX IIpenaparax (TMIMHOTUKAX ).

MonekynsapHble acliekTbl Houunenuuu. OnuaTHbele pelenTopbl, UX THIIBL
DHkedaauHbl U S9HAOPPUHBI - SHIOT€HHbIE JIMTAH bl OMTMATHBIX PELENTOPOB.

AHTUTICUXOTHYECKOE JICHCTBUE, BIUSHUE Ha (YHKIHMIO SKCTpamUpaMuIHON
CUCTEMBI, IMOILIMOHAIBHYIO chepy, PBOTHBIA IIEHTP, apTEepUAIbHOE AABJICHUE, LIEHTP
TEPMOPETYISIIUNA. MOJIEKYJIIpHBIE MEXaHU3MbI JIEUCTBUSI HEMPOJIENTUKOB, BIUSHHUE Ha
n0(paMUHOBBIE, CEPOTOHUHOBBIE, AIPEHO- U THCTAMHUHOBBIE PELIENITOPHBL, UX JCHCTBUE HA
KJIETOYHbIE MeMOpaHbl, Ha JENOHUPOBAHME TKAHEBbIX MOHOAMHMHOB. lloTreHuman-
3aBHCHMbIC HATPUEBBIC KaHAIIbI KaK MUIIICHH JIEUCTBUSI MECTHBIX aHECTETUKOB. CITOCOOBI
MHTUOMPOBAHUS MOTEHIIMAT-3aBUCUMBIX HATPUEBBIX KAHAJIOB MECTHBIMU aHECTETHUKAMU.
[IpakTnueckas pabora «Kapra oskcnpeccun J0QaMUHOBBIX M CEPOTOHHHOBBIX
PEIEnTOpOB B MO3re Mbllei». Mccnenoparennsckas padora «IloBeneHueckrne TeCThI Ha



peiokax Danio rario. Caemiio-temHas kamepa». FcciemoBarenbckas — pabora
«IToBenenueckue TecTsl Ha ppiOkax Danio rario. OTkpeiToe money». Mccnegoparenbckas
pabora «IloBeneHueckue TecTol Ha ppiOKkax Danio rario. CtaitHoe OBEACHUE.

Monysb «ModieKyJasipHbIe OCHOBBI celeKnnm» 9 kiacce (68 yaca)
1. Monaexynapuasn ouonozus. (20 uacoe)

OCHOBHbBIE BEXU Pa3BUTHUS MOJIEKYJISIPHOW OMOJIOTHU.

Hyknennosie kucnotel. OCHOBHBIE MPUHLIMIIBI cTpoeHus. [IpakTuyeckas pabora
«Beigenenne JIHK u3 OGananaw. Ilpaktuueckas pabdora «Mogens JIHK-opurammy.
[Ipaktnueckas pabora «Omnpenenenue kadectBa mnpenaparoB JIHK ¢ mnomornsio
cnexkTpodoromeTpuny (Ipu HATMIUU 000PYAOBAHMUS).

Marpuunble cuHTE3bl. Perumkanus — OCHOBa KJIETOYHOrO AeneHus. [IpuHuumnbl
perumkanuu. [paktudeckas pabora «PemnukaruBHas mamiHa (MUrpa-IeMOHCTpaLus ).
[Ipaktrueckas padota «I1LP (Mogens ammmudukamnus Ha Oymare)y.

Myrauu. Yro Bei3piBacT n3menenus B ctpoennu JIHK. [lpuanuner penapanymn.

Tpanckpunius. [Ipaktudeckas padora «Cuiia IpoMOTOpay.

['enernueckuit koa. Ilpaktuyeckas pabora «PemeHue 3amad Ha T€HETUYECKHI
kom» Tpancisauus. [Ipaktuueckas padora « @oaaUHT OETKOBY.

Opranuzanusi reHoma BUPYCOB IIpOTHBOBHpYCHBIE CpENCTBA, MEXaHU3Mbl HMX
JICVCTBUA.

Opranuzanus reHOoMa OakTepuii AHTHOaKTEepUAJIbHbBIC Ipenaparsbl.
Uccnenoarensckas padbora «PacnpocTpaHeHre aHTUOMOTUKOPE3UCTEHTHBIX OaKTepUii»
Opranusaius renoma sykapuot ['eHoMHoe penakTupoBanue. [Ipaktuyeckas padora
«PaboTa B COBpEMEHHBIX T€HETHUECKUX 0azax naHHbIX. [IpoBenenue In silico ananmza
IIOCJIETIOBATEIBHOCTEN T€HOBY.

2. Monexynapuste ocnoewt zenemuxu (20 uacos)

[Ipeamer reneruku. Kparkasgs wucTopuss  pa3BUTUA  NOPEICTABICHUS O
HACJIEACTBEHHOCTH.

OT reHa K npu3HaKy: Kak packpacuTh Kota. Uto Takoe npusHak? IIyTe OT rena 1o
npu3Haka. Myranuu. Asuenu. ['eTepo3urorsl M TOMO3WIOTHL. /[OMHUHAHTHBIE W
peueccuBHble ajuienu. PoneBas wurpa «Aienu». HMccienoBarenbCKUld  MPOEKT
MyrtareHHsie GpakTopsbl.

['ensl cTposT opranu3M. BkiroueHHe W BBIKIIFOUEHHE OOJILIIOro Habopa reHOB.
Kak KJ1eTKM MOHUMAaroT, KaKue reHbl T0JKHBI padotarh. Ponesas urpa «Cyab0a KIeTKn».
I'ensl-nepexmnrovarenu. [IpakTuyeckoe 3aganue «AJITOPUTMBI IS KIETOKY.

JIMCKpeTHOe HacleqoBaHUE MPU3HAKOB. 3aKOHbI MeEHAENs: OAWH TE€H - OJWH
npu3Hak. CxeMa CKpemuBaHusa. 3aKOH eIMHOo00pa3us TMOPUI0B MEPBOrO MOKOJIECHHUS.
[TpakTnueckoe 3ananue «EnuHoodpasue nepBoro MOKOJEHU». 3aKOH pacIIeTIeHUs



IIPU3HAKA BO BTOPOM IOKOJIeHHHU. [IpakTnueckoe 3ananue «Pacuiemienne BO BTOpOM
nokoJieHun». MccnenoBaTenbCKuid MPOeKT «3aKkoHbl I'. MeHenst B 3KCIEpUMEHTE.
3akoHbl MeH1ens: HECKOJIbKO T€HOB - HECKOJIBKO MPU3HAKOB. JIurudpuanoe
ckpeumuBanue. HeszaBucumoe pacxoxzaeHue xpoMocoMm. Ilpaktuyeckoe 3amanue
«Pemertka [lenneray. CuenjieHHOE HaClIEeI0BaHUE.
B3anmopelictBue reHOB. AJNJienbHOE U HeawienbHoe. [IpakTuueckoe 3aHsTHE
«B3anMopeiicTBusl TeHOB (MOAEIMPOBAHUE CUHTE3a U TPAHCIIOPTA MTUTMEHTA B KJIIETKY)»
Onpenenenue nota. [lonoBeie xpomocomsbl. Camiiel U caMku. Bausinue ¢pakTopos
OKpYXaruen cpeapl. XpOMOCOMHOE oImpenesieHue 1oja. [loioBeie XpOMOCOMBI.
[lpakTueckoe 3amanue «HacnemoBanme, cremenHoe ¢ moiomy». [IpoGrema
JIOITOJIHUTEIIbHOW X-XPOMOCOMBI Y KEHIIHH. TPEXIBETHBIE KOIIKHU.

3. Monexynsapnote ocnoswl cenexyuu (28 uacos)

I'ensl B monmynsinusx: Benukoe pasHosecue. [lomymsanus. YacToTel BctpeuaemocTu
npu3HaKa U ajwiens. Y paBHeHue Xapau-BaiinOepra. [Ipaktuueckoe 3amanue «HacToTsl
aiyienieid, TeHoTUrnoB U  ¢eHoTunoBy. MccnenoBaTenbckuii MPOEKT  «AHaAIU3
TEHETUYECKOW CTPYKTYpPhI MOMYJISIUKU (Ha OCHOBE 3aKOHa Xapau-BaiiHbepra)y.

[Tonynsgmuu MEHSIOTCS: YUCICHHOCTh, MUTpalds U BBIOOp cympyra. dakTopsl,
KOTOpBIE BBIBOJSAT TOMYJISIMI0O W3 paBHOBecus Xapau-BaiinOepra. UucieHHOCTD
nomyssiiuu.  PoneBas wurpa «3ddext ocHoBarens». Poneas wurpa  «Oddekr
OyThUIOUHOTrO Tropiblkay. Jpeiid renoB. Myrauuu. HecnydaiiHoe ckpelrBaHHeE.
N3onsnumst.

[Tonynamuu  MEHSIIOTCS:  €CTEeCTBEHHBIM — oTOOp. MexaHnu3m  JelcTBHS
ecTecTBeHHOro oToopa. JBmxkymuit otoop. Ponesas urpa «EctecTBEeHHBIN 0TOOPY.

Monudukannonnas M3MEHYUBOCTb. Craructuueckue O0COOCHHOCTH
Moau(UKAIIMOHHON U3MEeHUMBOCTH. MccaenoBaTenbckue padboTsl «MoaudukanuoHHas
M3MEHYMBOCTh PACTEHUM B IIpeiesiaxX BaIllEr0 MECTa KUTEIbCTBA.

HacnegoBaHue KOJIMYECTBEHHBIX MpHU3HAKOB. KoMueCTBEHHBbIE MPU3HAKHU.
CpenoBas n3MeHYUBOCTH Npu3Haka. Koaduuuent HacinenyeMmoctu npusHaka. OTBeT Ha
or6op. [loWick T'€HOB KOJMMYECTBEHHBIX NPU3HAKOB. OIHOHYKJICOTHUIHBIE BapHUAHTHI
reHoB. JIHK-uur. IlotHOreHOMHBIN aHaIU3 acCOLUALUN.

«OMmb» Han reHomoM. [loctreHomHuasi spa. OOpaTtHas reHeTuka. «OMUKCHBIE»
uccinenoBanusd. [Iporeom, merabonom. [IpakTuueckoe 3a1anue « ATpOHOMBDY.

JlomecTHKanus U HEHTPbl TeHETUYECKOTro pa3HooOpasus. Iloncku pacrenuii ¢
«XOPOIIMMM» TpHU3HAKAMHU ISl 4desioBeKa. LIeHTphl TeHeTUYecKOoro pa3zHooOpa3usi.
Hukomnaii MBanoBuu BaBuiioB. Cenekius. KoMOuHaimonHass u rTuOpuaHasi CEICKIMS.
I'erepo3uc. Ilpaktnueckoe 3amanne «l'omonoruueckue psabl HACIEACTBEHHOU
U3MEHYUBOCTH.

CoxpaHuTh U U3YUUTh F'E€HBI, YTOOBI MEHSTH Oynyiiee. Kak mpaBuiabHO XpaHUTh



reabl. Komnmekium  reHeTHMYecKux  pecypcoB  pacteHuil. Ilpaktukym — w/mim
UCCIIEIOBATEhCKUNA TPOCKT «MeTOmbl KYJIbTHBHPOBAHMS in VItro IJIsi COXPaHCHUS
TEHETUYECKUX PECYPCOB PACTCHUN U JIJII YCKOPEHHOM CEJICKIIAN.

['eHeTnueckue LEHTpbl B HaleW cTpaHe. [ 1€ 3aHUMAKOTCA TEHETHUKOW U
TEHOMUKOM JIUIA HYXK]| CEIIbCKOTO X035 CTBA.



IIJTAHUPYEMBIE PE3YJIBTATbBI
OCBOEHUA KYPCA BHEYPOUYHOM JEATEJbHOCTH

3aHATHST B paMKax IporpaMMbl HampaBieHbl Ha 0OecHnedYeHHe JIOCTHKEHUs
IIKOJbHUKAMU  CIACNYIOMIMX  JUYHOCTHBIX, METalmpeIMETHBIX M  TPEAMETHBIX
o0pa3oBaTEeIbHBIX PE3YJILTATOB.

JInuHOCTHBIE pe3y/IbTATHI:

B cghepe epasicoanckoco eocnumanus: TOTOBHOCTb K  KOHCTPYKTHBHOMN
COBMECTHOM JIESATEIHHOCTH MPH BHITIOJTHEHUN UCCIICIOBAHUHN U TIPOEKTOB, CTPEMIICHUE K
B3aMMOINOHMMAaHHUIO U B3aMOITOMOLIH.

B cpepe nampuomuueckozo 6ochumarnus: OTHOLIEHUE K OMOJIOTMM KaK K BayKHON
COCTaBJISIIOIIEH KYJIbTYPBI, TOPJAOCTh 3a BKJIAJ POCCUMCKUX M COBETCKMX YYEHBIX B
pa3BUTHE MUPOBOW OMOJIOTNYECKON HAYKH.

B cpepe Oyxoeno-npascmeennoco eocnumanus: TOTOBHOCTb OLEHHBATh
MOBEJICHUE M TOCTYNKA C TO3HUIMH HPABCTBEHHBIX HOPM U HOPM 3KOJOTHYECKOMH
KyJIbTYpbl; TOHUMAaHUE 3HAUMMOCTH HPaBCTBEHHOI'O ACMEKTa AESITEIbHOCTU YEIOBEKA B
MEIULMHE U OMOJIOTUH.

B cgepe scmemuueckoco 6ocnumanus: TIOHUMAHWE POJIM OHOJIOTMHM B
(bopMUPOBAHUH ICTETUYECKON KYIbTYPHI JHUHOCTH.

B cghepe uszuueckoco eocnumanus, Gopmuposanus Kyibmypvl 300p08bs U
IMOYUOHATLHO20 61A20N0Iy4UsA; OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBBIO U
yCTaHOBKA Ha 3/I0pOBBI 00pa3 )KU3HH (30pPOBOE MUTAHKE, COOJIIOICHNE TUTUEHNYIECKIX
MIPaBUII U HOPM, COATTAaHCUPOBAHHBIN PEXXHUM 3aHATUN U OTABIXA, PETYIspHas hu3nueckas
aKTUBHOCTD); OCO3HAHHE MOCIEACTBUM U HETIPUSATHE BPEIHBIX IPUBBIYEK (YIIOTpeOIeHHE
aJIKOroJIsl, HApKOTHUKOB, KypeHHE) U HUHbIX ¢GopM Bpena s  (usnueckoro
MICUXWYECKOTO 37I0POBBS; COOIIIOJICHUE TMPaBHJI OE30MAaCHOCTH, B TOM YHWCIIE HAaBBIKU
0e30macHOro MoBeIeHUsI B IPUPOAHOI cpene; chOpMUPOBAHHOCTh HaBbIKa pe(IeKCUH,
yIpaBJjeHHe COOCTBEHHBIM 3MOIMOHATIHLHBIM COCTOSTHUEM.

B cgpepe mpyooeozo eocnumanus: akTUBHOE Y4acTHE B PELICHUU MPAKTUYECKUX
3a7a4 (B pamMKax CEMbH, ILIKOJIbI, TOPOAA, Kpas) OMOJIOrMYECKOM M HKOJIOTMYECKOU
HANpPaBJICHHOCTH, WHTEPEC K MPAKTHUYECKOMY H3YYCHHIO MPOQECCUid, CBSI3aHHBIX C
OHMOJIOTHEM.

B cgpepe sKonocuueckoeo eocnumanus:  OPUEHTALUs HA I[PUMEHEHHE
OMOJIOTMYECKUX 3HAHUH MPH PEIICHUH 3a/1a4 B 00JIACTH OKPYKAIOIIEH CpeJibl; OCO3HAHME
HKOJIOTUYECKUX MPOOJIEM U MyTEH UX PEUICHHs]; TOTOBHOCTh K Y4aCTHIO B MPAKTUIECKON
JeSTEIbHOCTH SKOJIOTMYECKON HaIllpaBIE€HHOCTH.

B cgepe nonumanus yemHocmu HAYYHO20 NO3HAHUA: ~OPUCHTALUS HA
COBPEMEHHYIO CHUCTEMY HAy4YHBIX TPEACTABICHUH 00 OCHOBHBIX OHMOJIOTHYECKUX
3aKOHOMEPHOCTSIX, B3aUMOCBS3SIX YEJIOBEKA C IPUPOTHON U COMAILHOM CpPENoi;



MOHNUMAaHUE PO OMOJOTHYECKON HAayKH B (DOPMHUPOBAHWHM HAYYHOTO MUPOBO33PCHUS;
pa3BUTHE HAYYHOW JFOO03HATEIILHOCTH, MHTEpEeca K OMOJIOTHYECKOW HayKe, HaBBHIKOB
MCCIIEA0BATENBCKON JIESITEIIbHOCTH.

B cgpepe aoanmayuu x uzMmeHAOWUMCA YCIOBUAM COYUAILHOU U NPUPOOHOL
cpeovl:  ajieKBaTHAas OICHKA HW3MEHSIOUIMXCS  YCIIOBHM; TPUHATHE PEIICHUs
(MHOUBHUIYyAIbHOE, B TPYIINE) B H3MEHSIONIUMXCS YCIOBHUSX Ha OCHOBAaHMM aHalM3a
Ouosyornvyecko nHGopmaluy; MIaHUPOBaHUE  JCHUCTBUUA B HOBOW  CHUTYyaluu
HA OCHOBAaHWU 3HAHUI OMOJOTUYECKUX 3aKOHOMEPHOCTEH.

MeTanpeaMeTHbie pe3yJabTAThI:

B cghepe osnaoenus ynueepcanvHuimu yueOHbIMU NOZHABAMENLHBIMU OelCEUIMU.
ba3oBbIe JIOTUYECKHE JIEUCTBHUSL:
® BBISBISITh M XapaKTePU30BAaTh CYIIECTBEHHBIC TMPU3HAKU OHOJIOTHUECKUX
OOBEKTOB (SIBJICHUN);
® YCTaHABJIMBATh CYHIECTBEHHbIM NpHU3HAK KiIaccuukanum OHOJOTMYECKUX
OOBEKTOB (SBJIECHUM, MPOIIECCOB), OCHOBAHUS IS OOOOIIEHUS W CpaBHEHUS,
KPUTEPUU MPOBOAUMOI0 aHAIINU3A;
® C yu€TOM MpeIOKEHHON OMOJOTHYECKON 3a/1a4d BBISIBISTH 3aKOHOMEPHOCTH U
MPOTUBOPEUMsi B paccMaTpuBacMbIX (akTax ¥ HAOMIONCHUSAX, Tpearath
KPUTEPUU JIJISl BBISBJIICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUMIA;

® BEBIBIATH JACHUIIMTHI HHPOPMAIIUW, MAHHBIX, HEOOXOAWMBIX IS PEIICHUS
MOCTaBJICHHOM 3a7a4M;

® BBIBIATH TPUYMHHO-CJCACTBEHHBIC CBSI3W TP HM3YUYCHUH OHMOJIOTHYCCKUX
SBIICHUH W TIPOIIECCOB; JeJaTh BBIBOJBI C HCIIOJIb30BAHUEM JICTYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUHA, YMO3AKIIOUEHUH TI0 aHAJIOTHH, (GOpMYIHpPOBAThH
TUTIOTE3bI O B3aUMOCBSI3SX;

® CaMOCTOSITECJIbHO BBIOMpATh CIOCOO pelieHuss yuyeOHON OMOJOTMYEeCKON 3aaauut
(cpaBHUBAaTh HECKOJILKO BAPUAHTOB PEIICHUs, BEIOMPATh HANOOJIee MOAXOISIIHMA
C Y4ETOM CaMOCTOSITEIPHO BBIJICIICHHBIX KPUTEPHUEB).

bazoBbie uccienoBaTenbckue 1eHCTBUS:

® HCITOJIb30BATh BOMPOCHI KaK HUCCIEA0BATEILCKII MHCTPYMEHT MTO3HAHNS;

e (dopMmynupoBaTh BONPOCHL, (PUKCUPYIOIIUE pa3phlB  MEXKAY pEAIbHBIM U
KEJIaTelbHbIM  COCTOSIHUEM  CUTyallud, OO0BEKTa, U  CaMOCTOATEJILHO
YCTaHABJIMBATh UICKOMOE U JJAHHOE;

e ¢opmMupoBaTh  THIOTE3Y 00  HUCTUHHOCTH  COOCTBEHHBIX  CYXICHHH,
apryMEeHTUpPOBaTh CBOIO MO3UIINIO, MHEHHUE;

® TIPOBOJUTH IO CAMOCTOSATEIHHO COCTABIIEHHOMY IUTaHY HaOMIOCHUE, HECIOKHBIT
OMONIOTUYECKUH SKCIIEPUMEHT, HEOOIBIIOE HCCIEIOBAHUE IO YCTAaHOBICHHUIO
0COOEHHOCTEN OMOJIOrMYecKOro 00beKTa (Mpouecca) U3y4eHus,

® TPUYUHHO-CIICJCTBEHHBIX CBSI3eH M 3aBUCHUMOCTEH OHOJIOTMYECKHUX OOBEKTOB
MEX]Ty COOOM;



OLICHMBAaTh Ha MPUMEHHMOCTb U JIOCTOBEPHOCTh MH(GOPMAIINIO, TOTYYEHHYIO B
X07Ie HaOJIO/IEHUS U SKCIIEPUMEHTA,

CaMOCTOSITEIbHO (OPMYIHPOBAaTH OOOOIIEHUSI W BBIBOALI IO pe3yjibTaTaM
MPOBEACHHOTO HAOJIO/ICHUS], DKCIIEPUMEHTA, BIAJETh MHCTPYMEHTaAMHU OIIEHKH
JIOCTOBEPHOCTH TMOJTYyYEHHBIX BEIBOIOB U 00OOIICHU;

MIPOrHO3UPOBATH BO3MOXKHOE JIalbHEHIIIee pa3BUTHE OMOJIOTHYECKHUX TTPOIECCOB U
WX TOCJEACTBUSL B AHAJIOTUYHBIX WM CXOJHBIX CUTYaIUSIX, @ TaKXE€ BBIJBUTATh
MPEANOIOKEHUS 00 UX Pa3BUTUU B HOBBIX YCIOBUSIX U KOHTEKCTaX.

Pabora ¢ nadopmarmein:

MPUMEHSATH Pa3IMYHbIC METO/bI, HHCTPYMEHTBI M 3aIPOCHI TIPH ITOMCKE U OTOOPE
OWojoruyeckor wWHQOpPMAIMM WM JAaHHBIX W3 HCTOYHHKOB C  Y4ETOM
MIPEITIOKEHHON yu4eOHOM OMOIOTMYEeCKON 3a/1a4u;

BBIOMpATh,  AHAJIM3UPOBATH, CUCTEMATU3UPOBATH W  MHTEPIPETUPOBATH
OHOJIOrHYEeCKYI0 HH(OPMAIUIO Pa3IMYHBIX BUAOB U (POPM MpeICTABICHNUS,
HAXOJUTh CXOJHbIE apryMEHTHI (MTOTBEPKIAI0IINE UIIH ONPOBEPratoliue OAHY U
Ty e UJEI0, BEPCUIO) B Pa3IMUYHBIX HHHOPMAIIMOHHBIX HCTOUHHUKAX;
CaMOCTOSITEIILHO BBIOMPATh ONTUMATILHYIO (hOpMY TIpeICTaBIIeHUsS HHPOpMAITUU 1
WUTIOCTPUPOBATH PEIIaeMbI€ 33/1a4l HECIOKHBIMU CXeMaMHu, TuarpaMMamMu, HHON
rpaukoi U X KOMOMHAIUAMUY;

OLICHWBATh HAA&KHOCTh  OHMOJIOTHYECKONM WH(pOpMAlUd TIO  KPUTEPHUSM,
MPEITIOKEHHBIM YUUTEIEM WA C(POPMYIMPOBAaHHBIM CAMOCTOSITENHHO;
3allOMUHATh U CHCTEMAaTU3UPOBATH OMOJIOTHYECKYIO HH(POPMAIIHIO.

B cghepe osnadenus ynusepcanvHbimu yeOHbIMU KOMMYHUKATMUBHLIMU OelCMEUIMU
Oo1enue:

BOCTIPUHUMATH U (POPMYIIUPOBATH CYXKICHHS, BRIPAKAaTh IMOIIUH B TIPOIIECCE
BBITIOJTHEHUS TPAKTUYECKUX U JTA0OPATOPHBIX padoT;

BBIpaXKaTh ceOsl (CBOIO TOUKY 3PEHHUS) B YCTHBIX M MUCbMEHHBIX TEKCTAX;
pacrio3HaBaTh HeBepOalbHBIE CpPEACTBA OOIICHHSA, TMOHMMAaTh 3HAYCHHE
COLMAIbHBIX 3HAKOB, 3HAaTb M pAacloO3HaBaTh MPEANOCHIIKA KOH(IMKTHBIX
CUTYalMil U cMAr4aTh KOH(IMKTHI, BECTH IEPETOBOPHL;

NOHUMATh HAMEpPEHUs JPYTUX, MPOSBIATh YBAKUTEIBHOE OTHOILIEHHE K
coOeceTHUKY U B KOPPEKTHOM opMe (HOpMyIHpPOBATh CBOH BO3PAKEHUS;

B XOJI€ IMajora u/mim JUCKYCCUU 33[1aBaTh BOIPOCHI MO CYLIECTBY 00CYKAaeMOM
OMONOTUYECKOM TeMbl M BBICKA3bIBaTh WJIEH, HAICJICHHBIE HA peIICHHE
OMOJIOrMYeCcKOM 3a/1a4M U MOAJIepKaHue OJ1arokenaTelbHOCTH OOLICHMS;
COIIOCTABIISITh CBOU CYXACHUS C CYXKICHUSMU APYrUX YYaCTHUKOB JHAJOra,
OOHaApY)KUBATh Pa3IMYMUs U CXOJICTBO TO3UIINIA;

nyOJIMYHO TPEJCTABIATh PE3YJbTAThl BBIIOJHEHHOTO OHOJIOIMYECKOr0 OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, TPOEKTA);



® CaMOCTOSTEJILHO BhIOMpATh (hOpMaT BBICTYILICHUS ¢ YU4ETOM 3a7a4 MPE3CHTAINH 1
OCOOCHHOCTEH ayJIWTOPUU U B COOTBETCTBUHM C HHM COCTaBJIATh YCTHBIC H
MMHICbMEHHBIE TEKCThI ¢ UCTIOJIB30BAHMUEM HMJLUTFOCTPATHBHBIX MATEPUAJIOB.

CoBMecTHas AeSTENbHOCTD (COTPYAHUYECTBO):

® [IOHMMaTh W HCIOJL30BaTh IPEUMYIIECTBA KOMAHIHOW W WHIAWBUIYAJIbHOU
paboTHl MpU PENICHUH KOHKPETHOW OMOJIOTMYECKOW MpoOieMbl, 00OCHOBBIBATH
HEO0OXOIMMOCTh MTPUMEHEHHUS TPYMIOBBIX ()OPM B3aMMOJICHCTBUS TIPH PEIICHUN
MOCTaBJIEHHOW y4eOHOM 3a1a4H;

® [IPUHHUMATH LIEJIb COBMECTHOM JEATEIBHOCTH, KOJUIEKTUBHO CTPOUTH JAEHCTBHUS I10
e MOCTHKEHHIO: paclpelelisiTh POJH, JI0rOBapUBaThCs, 00CYXIaTh MPOLECC U
pe3yJIbTaT COBMECTHOM pabOTHI;

e yMeTh 0000maTh MHEHHUS HECKOJbKHX JIIOJeH, TMPOSBISITH TOTOBHOCTD
PYKOBOIUTH, BBIOIHATH MIOPYYEHHUS, TOAUUHATHCS;

® [UJIAaHMPOBATH OPraHU3alUI0 COBMECTHOM palOTHI, OMPEAENATh CBOIO PoJib (C
y4€TOM TPEANOYTCHUH W BO3MOXKHOCTEM BCEX YYACTHUKOB B3aMMOJCHCTBUS),
pacrpeaensaTh 3aJaud MEXY YICHAaMH KOMaHJbl, Y4aCTBOBAaThb B TI'PYMIIOBBIX
dopmax paboTsl (00CYKIACHHS, 0OMEH MHEHUSIMU, MO3TOBBIE IITYPMBI M HHBIC);

® BBINOJHATH CBOIO 4acTh Pa0OThIL, TOCTUTaTh KAUECTBEHHOT'O PE3YNIbTATa IO CBOEMY
HaIIpaBJICHUIO U KOOPAUHUPOBATH CBOU JECHUCTBUA C APYTUMHU YJIEHAMU KOMAaHJIbL;

e OIICHMBaTh KadyecTBO CBOEro BKJIaJa B OOWMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITEJIbHO ~ C()OPMYJMPOBAHHBIM  YYaCTHHUKaMH  B3aHUMOJEHCTBUS;
CPaBHUBATh PE3YJIbTAThl C UCXOIHOM 3a1a4€i U BKJIAJ KaXIOr0 YjIeHa KOMAaH/IbI B
JNOCTUKEHHE PEe3yJlbTAaTOB, pa3feisaTh c(epy OTBETCTBEHHOCTH U TPOSBIATH
TOTOBHOCTH K IIPEJOCTABJICHUIO OTUYETA IIepe] TPYIIION;

® OBJAJETh CUCTEMOM YHHMBEPCAIbHBIX KOMMYHUKATUBHBIX JEHCTBUM, KOTOpas
o0ecrieynBaeT CPOPMUPOBAHHOCTh COIMAIBHBIX HABBIKOB M 3MOLIMOHAILHOTO
WHTEJUIEKTA IIKOJIbHUKOB.

B cgepe oenaoenus yHusepcanbHuiMu YYeOHbLIMU DESYIAMUSHBIMU  OCUCMBUAMU:
Camoopranu3anus:
® BEBISBIATH NPOOJEMBI I PEIICHUS B JKU3HCHHBIX W YUEOHBIX CHUTYaIHsX,
UCIOJIb3Yys OMOJIOTMYECKUE 3HAHNUS,

® OPHEHTHUPOBATHCS B PANIMYHBIX MMOAXO0/AAX MPUHITH pEIIeHUH (MHIUBUAYAIbHOE,
NPUHATHE PELICHUS B TPYIITE, MPUHATUE PEIICHUN TPYIIIOi);

® CaMOCTOATENbHO COCTABJIATH AaNTOPUTM pEIIeHUs 3aJayu (WM ero 4acTh),
BBIOMpATh CIOCOO pelleHus Y4eOHOH OHMOJIOrMYecKod 3ajadyu ¢ Y4ETOM
UMEIOLINXCS PECYpPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTHPOBATH
npeJiaraéMble BapUaHThl PEIICHUN;

® COCTaBJATh TIUIAH JAeWCTBUN (TUTaH pealu3alid  HAaMEYEHHOTO alropuTMa
peleHus), KOPPEeKTUPOBATh MPEATOKEHHBI alrOpuTM C Y4ETOM MOTydEHUS
HOBBIX OMOJIOTUYECKUX 3HAHUM 00 U3ydaeMOM OMOJIOTUYECKOM OOBEKTE;

® JenaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.



CaMOKOHTPOJIb (peduiekcus):
® BJAJETh CIOCOOAMH CAaMOKOHTPOJISI, CAMOMOTHUBAIINH U peIICKCHU;

® J1aBaTh AJICKBATHYIO OLIEHKY CUTYAIlUU U [IpejlaraTh IUIaH €€ U3MEHEHNS,

® YYUTHIBATh KOHTEKCT U MPEABUIAETH TPYAHOCTH, KOTOPHIE MOI'YT BO3HUKHYTH IIpU
pelieHUM y4eOHOM OMOJOrMYecKoM 3adauyd, aJalnTUpOBaTh pELIEHHE K
MEHSIOIUMCSL 00CTOATEIbCTBAM;

® OOBACHATH MPUUUHBI JOCTHXKEHUS (HEIOCTUKEHUS) PE3ysIbTaTOB JESTENbHOCTH,
JaBaTh OLIGHKY MPUOOPETEHHOMY ONBITY, YMETh HAaXOJIWUTh IIO3UTHBHOE B
IIPOMU3OLIEIIICH CUTYaALINH;

® BHOCUTh KOPPEKTHUBbI B JEATEIHHOCTb HAa OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBIIUXCSA CUTYallUl, YCTAHOBJIEHHBIX OIIMOOK, BOBHUKIIUX TPYAHOCTEH;

® OLEHHUBATb COOTBETCTBUE PE3YJIbTATA LIEIIU U YCIOBUSAM.

OMOUMOHAIbHBIA UHTEIEKT:

® pa3Iuy4aTh, Ha3bIBaTh U YNPaBJISTh COOCTBEHHBIMU SMOLMSAMU M dMOLMSIMU
ApYTux,

® BBISIBIISATH U AHAJIM3UPOBATH IPUUHUHBI IMOLIM;

® CTaBUTH c€0s1 HA MECTO JPYTrOro 4ejIOBEKa, IOHUMATh MOTUBBI M HAMEPEHUS
ApYyroro,

® pEryJaupoBaTh CIOCOO BBIPAXKEHUS YMOLIUHI.

e [lpunsitue ceds u Apyrux;

® OCO3HaHHO OTHOCHUTHCS K IPYTOMY YEJIOBEKY, Er0 MHEHHIO;

® TPU3HABATH CBOE MPABO Ha OLIMOKY M TaKOE K€ MPaBo JIPYyroro;

® OTKpPBITOCTh ce0€ U APYTUM;

® 0CO3HaBaTh HEBO3MOXKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

® OBJIA/IETh CUCTEMOW YHUBEPCAIbHBIX YUECOHBIX PETYISITUBHBIX IEHCTBUN, KOTOpas
obecrnieunBaeT (OPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JHMYHOCTH (BHYTPEHHSS
MO3UIUS JIMYHOCTH), M >KU3HEHHBIX HABBIKOB JIMYHOCTH (YyIpaBieHUs co0Oil,
CaMOJIMCUUIITMHBI, YCTOWYHUBOIO MTOBEIACHUS).

IIpeaMeTHbIe pe3ybTaThl OCBOCHUS ITPOTPAMMBI
B no3naBarenbHOM (MHTEIUIEKTYalIbHON) cepe:

— TIPHOOPETEHHE OIbITa UCIOJIB30BAHUS METOJOB OMOJIOTMYECKOW HAYKH C LIEJBIO
M3y4YEHUsI OMOJIOTUYECKUX OOBEKTOB, SIBJICHUM W MPOIIECCOB: HAONIIOJEHUE, ONKUCAHUE,
MPOBEICHUE HECTOXKHBIX OMOJOTMYECKHX OMBITOB M JKCIEPHUMEHTOB, B TOM YHCIE C
UCIOJIb30BaHUEM aHAJIOTOBBIX U U(POBBIX OMOIOTUYECKUX TPUOOPOB U UHCTPYMEHTOB;

— (opMHUpPOBAHUE YMEHMSI MHTETPUPOBATh OMOJIIOTUYECKUE 3HAHUS CO 3HAHUSAMMU U3
JIpYruX y4eOHBIX peaMeToB ((hU3UKU, XUMUU, reorpapuu, UCTOPUH, OOIIECTBO3ZHAHUS
UT. 1),



— (opMupOBaHHE YMEHUU peliaTh y4eOHbIC 3ajaul OMOJIOTUYECKOTO COJEPIKaHus,
BBIIBIAThL ~ NPUYWHHO-CIICJICTBEHHBIE  CBSI3M,  INPOBOAUTH  KAUECTBCHHBIE W
KOJIMYECTBEHHBIE PACUETHI, JIeJIaTh BBHIBOJIBI HA OCHOBAHUHU MOJYYEHHBIX PE3YJIbTATOB;

— (dopMHpOBaHUE YMEHHUS IUIAHUPOBATh Y4eOHOE HCCIEAOBAHHME WM MPOEKTHYIO
paboTy ¢ y4eToM MOCTaBICHHOH 1enu: GOpMyIHUpOBaTh MPOOIEMY, TUTIOTE3Y U CTABUTH
3a7laud WUCCIICOBAHUSA, BBIOMPATh aJCKBATHO TIIOCTABJICHHON IIETM METOMBI, JeNaTh
BBIBOJIBI TI0 PE3yJIbTaTaM MCCIICIOBAHUS WU IPOEKTHOM JESITEIIbHOCTH;

— (dopmupoBaHue  UHTEpeca K  YIIYyOJCHUI0O  OHMOJIOTMYECKUX  3HAHUU
(mpeanpodunbHas MoAroToBKa U mpodeccuoHaabHas OPUEHTAINS) U BEIOOPY OMOIOTHH
KaK mpo(UIBLHOTO TIPeIMETa Ha CTYIIEH! CPEAHETO TOJIHOTO 00pa30BaHus I OymyIIe
npodeccuoHaIbHOM ACATENLHOCTH, B 00JIaCTM OWOJIOTUM, MEAUIMHBI, DKOJIOTHH,
TICUXOJIOTUH, BETEPUHAPUH, CEIBCKOTO X03SICTRA;

— BJAJICHME HaBbIKaMu pabOThl ¢ HHQOpMAIUMENd eCTECTBEHHO-HAYYHOI'O
COJIEpKaHuUsl, TIPEJICTABIEHHON B pa3HON (QopMme (B BUJIIE TEKCTa, TAOJIMYHBIX JAHHBIX,
cxeM, TrpaduKOB, [auarpamM, MoOjeNei, Hu300pakeHui), KPUTHUYECKOTO aHaIu3a
uH(OPMAIINH U OIEHKH €€ IOCTOBEPHOCTH;

— YMEHHE MHTErpUpOBaTh OMOJIOTMYECKUE 3HAHUS CO 3HAHUSMU JPYTUX Y4EOHBIX
IPEIMETOB; UHTEPEC K YIIIYOJIeHUIO0 OMOJIOrMYECKUX 3HAHUW U BBIOOPY OMOJIOTHMU Kak
npodUIbHOIO IMpEeAIMETa Ha YPOBHE CpPEIHEro oOuiero oodpazoBaHus Ui Oymayuied
npodeccuoHaNbHOW JIESITEILHOCTH B 00JacTH OWMOJOTUH, MEIUIIMHBI, JKOJIOTHUH,
BETEPUHAPHH, CEIBCKOTO XO3SMCTBA, THIIEBONM IPOMBIIIJICHHOCTH, TICUXOJOTHH,
HCKYCCTBA, CIIOPTa - UMETh YETKHE MPEIACTABICHHUS O MATCPUATUCTHICCKON CYITHOCTH
T€HOMOB KUBBIX OPTaHU3MOB U PETYIISINIO UX PAOOTHI;

— 3HaHHWE OCHOBHBIX (PaKTOPOB OKPYXKAIOMIEH Cpeibl, BIUSIONIMX Ha Pa3BUTHC H
CYIIIECTBOBAHUE KUBBIX OPTaHU3MOB, aJIallTalluii K (haKTOpaM OKPY>KArOIIeH Cpebl;

— 3HAaHHWE OCHOBHBIX MOJXOJI0B OMOTEXHOJIOTHH, UCIIONH30BAHUS €€ JOCTKEHUN B
COBPEMEHHOM KU3HU YEJIOBEKa, OCOOCHHOCTH HMCIIOIh30BAHUS KUBBIX OPTaHU3MOB JIJIS
MIPOM3BOJICTBEHHBIX HYX] YEJIOBEKA;

— 3HaHHME OCHOBHBIX MOAXO/I0B CEJIEKIIMU U OMOTEXHOJOTUU KYJIbTYPHBIX PACTEHUMH,
XapaKTepu30BaTh TCHETHYECKH  MOAN(DUIIMPOBAHHBIE  PACTCHUS,  OINEPUPOBATH
MOHATUSMH, THOpUAW3ANNS, OTHAJCHHAs THOPUIW3ANNsI, WCKYCCTBEHHBIA OTOOD,
reTepo3uc, Tpanchopmaius, MyTareHes, reHeTH4eCKOoe peakTUPOBaAHNUE;

— TIOHMMaHWE MOJICKYJSIPHBIX ~ MEXaHWU3MOB  pealW3allid  HACJIeACTBEHHOU
nH(OpPMAIHK ¥ YMEHHE CBOOOHO ONIEPUPOBATH OCHOBHBIMU MTOHSATHUSIMH MOJICKYJISIPHOM
OMOJIOTHH U €€ COBPEMEHHBIX HaIlpaBJICHUN — reHOMUKH, METareHOMHUKH, IIPOTEOMUKH;

— 3HAHWE OCHOBHBIX 3a00JIE€BaHMI YEJIOBEKa, MEXaHU3MOB UX Pa3BUTHsI, CIIOCOOaX
WX TUarHOCTHKH U JICUCHUS,



— (opMHpOBaHUE YMEHHS HCIOIb30BaTh MOHSITUHUHBIN anmapat U CUMBOJMYECKUN
A3bIK TE€HETUKHU, T'PAaMOTHOE IPUMEHEHUE HAy4YHBIX TEPMHHOB, MOHSITUN, TEOPHIA,
3aKOHOB JII1 OOBICHEHHMSA HAOJIIOMAEMBIX OHMOJOIrHYECKUX OOBEKTOB, SBJIICHUH U
MIPOIIECCOB, MO3BOJISIONMINX 3A0KUThH (DYHIAMEHT HAyYHOT'O MUPOBO33PEHHUS.

B 11eHHOCTHO-OpUEHTAITMOHHOM cdepe:

— 3HaHWE, YTO NPUMEHEHHE COBPEMEHHBIX TEXHOJOTWA MOJIEKYISPHOU OHOIOruU
NO3BOJIIET YCHEIIHO pEIlaTh Takhe 3J000IHEBHBIE IPOOJIEMBI, Kak OXpaHa

OKPY)KaIOHIGﬁ Cpcabl, COXPAHCHUC 310POBbA YCIIOBCKA, KOHTPOJIb N1 BOCCTAHOBIICHHUC
OKOCHCTEM.



TEMATHUYECKOE INTAHUPOBAHUE

Monyab «Kak »KMBOTHBIC U PACTEHUS NPUCIIOCAOIMBAIOTCS» (IBOTIOLUOHHAS

3KoJ0rus) 5-6 kiaaccel (34 yaca)

Tembl OcHoOBHOeE conep:xxkaHne JesiTeIbHOCTD
IIKOJIbHUKOB

1. Ml ucciienyem CBolicTBa U CTPOCHUE KUBBIX Uccnenosarenbckue

JKUBbIE 00bEKThI OpPraHu3MOB (CTPOCHUE KIETKH). | paboThl «Bce nu (CHHUIIBI,

(6 9) Bun, ocobr — opranusm kax Oenku, Oepe3bl W T.JI.)
eAnHas cucteMa. AanTalnuu OJINHAKOBBIE?
(mpucnoco6sienus). [lonsitue DOTOKBECTY.
rOMEOCTa3a )KUBoOro opranusma. | [Ipakrudueckas pabora
CrocoObI ero nojaepxKaHus. «CocraBisieM KHUTY
OrpanuueHust PEKOpPAOB  pacTeHUil U
MOP(]OTOTHIECKUX U YKUBOTHBIX HAIIIETO Kpash».

(U3NOIOTUYECKUX a/lallTalUil.
[louemy opranusmsl He
CTaHOBSITCSI OECKOHEYHO
OOJBIIMMU, MAJICHBKUMH,
BCESITHBIM.

2. Bausinue

OKpY Karo1en
cpeabl HA )KUBbIE
opranm3msl (12 4)

@DakTOpbI OKPYKAKOLIEH CPEIBI
(abmoTnueckue, OMOTHYECKHE,
aHTponoreHHeie). [Ipumepsl
abnotnyeckux GakTopoB,
OKa3bIBAIOIINX OCHOBHOE
BIIMSTHHE HA )KU3HEIEATEIbHOCTD
YKUBBIX OPTraHU3MOB:
TEeMIepaTypa, CBET, BIAKHOCTb.
OCHOBHBIE 3aKOHOMEPHOCTH
IIPUCTIOCOOIEHUS KUBBIX
OpPraHu3MOB K a0MOTHYECKUM
dakropam. [Ipucocobenns k
OCHOBHBIM a0MOTHYECKUM
dakTopam: Temreparypa,
BJIQXKHOCTH U CBET.

[IpakTryeckoe 3aHsATHE
«IBet u Termno» (Kyouku
JIbJia B3BECUTH, ITOJIOKHUTH
B yamiku lletpu Ha
pa3HOIBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTH
3aHOBO — KTO ObICTpee
pacTasii).

IIpakTrueckoe 3aHATHE
«YTo pacTBOpsieTCs B
BO/IE» (3KCIIEPUMEHT
«Kunakuit 1om»).
[IpakTrueckoe 3aHATHE
«Anddy3us BeliecTs B
BOJIE€ (pacTBOPBI)»,
«/IBMKEHME paCTBOPOB IO
LBETKY.

[IpakTrueckoe 3aHATHE
«Jlen miaBaer B Boae
(aiicbepru, 3amep3aHue
BOJIOEMOB)».
[IpakTrueckoe 3aHsaTHE
«Jlen mpu 3amep3aHuu




pacuImpsieTCs»
(pa3pylieHue KaMHs
(mouBoOOpazoBaHue),
3aMep3aHue KJIETOK).
[IpakTrueckoe 3aHsATHE
«ly6a» (kyOuKH JibJia
3aBEPHYTH B Pa3HbIN
Marepuall, B3BECUTh).
IIpakTrueckoe 3aHsTHE
«ITurmeHTh» (MOXKHO
pa3fenauTh Ha BATMaHe
KpacUTEeIU U3
(dhomacTepoBy.
IIpakTrueckoe 3aHATHE
«Kak )XKMBOTHBIE MJIABAIOT
B BOJIe» (DKCIEPUMEHT C
MTUTIETKOM).
HccnenoBarensckue
paboTsl «BnusiHue cBeta
(Temia, BIaXKHOCTH,
COCTaBa MOYBHI) HA
pacTeHMs B €ECTECTBEHHBIX
WJI UCKYCCTBEHHBIX
YCIIOBUAX» (Ha JOCTYITHOM
Marepuae).

3. B3zaumoneiicTBus
’KUBBIX OPraHU3MOB

(4 1)

buotnueckue hakTopsl.
3aKOHOMEPHOCTH Pa3BUTHS
MEXBUOBBIX
B3aMMOOTHOLIEHUH.
KonBomonus (XUIHUK-KEePTBa;
napa3uT-X031H) DBOJIOLUS
CTpaTeruil JOOBIBaHUS MUIIH.
ConmanbHocTh. Buabl-
BceseHbl. [lepeuens pacTenuii-
BpEAUTENEH.

HccaenoBarennckas
pabora «Habmonenus 3a
B3aMMOOTHOIICHUSIMH
KUBOTHBIX TIPH
JTOOBIBAHUH TTUIIHA
(KOPMYILIKY 1J1s NTUL, AJIs
TOPOJICKUX UJIM CEJIbCKUX
’KUBOTHBIX). Beo-
KamephbD».
HccaenoBarennckas
paborta
«Pacmpoctpanenue
BHUIOB-CHHAHTPOIIOB B
Halllei MECTHOCTH




4. Ye0BeK B JKU3HHU
pacTeHui u
SKUBOTHBIX? (6 1)

AHTpoOIOreHHbie (HakTophbI.
[IpaBna 51, 4TO MEPBOOBLITHBIE
JIFOJTA KUJIA B TADMOHUU C
npuponoi. OnoMallHUBaHUE U
NPUPYUYEHUE )KUBOTHBIX U
pacTteHuid. 3auem cracarhb
BBIMUPAIOIINE BUIbI, KaK 3TO
nenatb. KynbTypHbIE pacTeHus U
UX JuKue npeaku. [louemy
BaYXXHO MX COXPAHSTh.
Pa3nooOpa3ue KyIbTypHBIX
pacTEHNUI U UX 3HAYCHUE B
KU3HU yenoBeka. KpacHas kHura
Batieil repputopun. Ocodo
OXpaHsAEMbIE TEPPUTOPHH,
3anoBeHUKH Poccun u mupa.

[IpakTrueckas pabora
«PazHoobpazue
KyJIbTYPHBIX PACTECHUH B
BallIEM PETUOHE.
Hccnenosarenbckas
pabora «Bnusinue
AHTPONOTE€HHBIX (PaKTOPOB
Ha pa3BUTHUE PACTCHUH B
ropojie/HaceIeHHOM
ITYHKTE.
DKCKypcusl/TipaKTHIecKas
pabora «OOIIT B Bamem
pETHOHE — YHUKAIbHBIC
OOBEKTHI TPUPOJIBI.

5. Dkosoruuyeckue
Humu (6 1)

buocdepa — ogHa us3
BXHEHTITX 000JIOUEK 3eMITH.
UTto Takoe «IKOJIOTHUECKHE
HUIIW» U KaK OHU
dopmupyrorcsa? DopmMupoBaHue
3HaHUH 110 OMOPa3HOOOPA3UI0
KU3ZHEHHBIX (POpM,
MTOBEICHYECKUX
PUCTIOCOOJICHHIA,
MoauUKaIMOHHAS
M3MEHYMBOCTH (Ha 6a30BOM
ypoBHe). PacTutenbHbie
COOOIIIECTBA U UX THIIHI.
Pa3Butue u cMeHbI
pPaCTUTEILHBIX COOOIIECTB.

HccnenoBaTensckue
paboThI «DKOTOTHIECKIE
HUIIHA BOKPYT T€OS —
ornuvcanue GpaKTopoB
OKPYXKaIOIIEH CPEIBI».
HccaenoBarennckue
paboThI
«DEeHONOTnYECKUe
HaOJTIONICHUS.

MonyJb «OCHOBBI pac

TEeHHEeBOACTBA» /-8 Kiacchl (68 yacoB)

TeMbl

OcHoBHOe coneprkaHue

JlesiTe ILHOCTD
IIKOJbHUKOB

Tema 1. BBenenue B
pacTeHueBOACTBO
(2 9)

Yro-Takoe paCTeHUEBOACTBO:
OCHOBHBIE ()aKTOPbI
BBIPAILIMBAHNS PACTEHUN.
HcTopus pa3BuTHs
arpOXMMHYECKUX 3HAHUI
(paboter M.B. JIomoHocoBa, 1O.
JIubuxa, byccenro, B.B.
HokyuaeBa, K.A. Tumupsizena,
IT.A. Kocteruena, /I.H.

[IpakTrueckas padora
«bouxka JInbuxay.




[IpstHUIIHMKOBA U 1Ip. ).

Tema 2.
ArporexHu4ecKuu
IKcnepuMenT (6 1)

[IpaBuia mocTaHOBKU
arpo3KCIEPUMEHTOB.
[TocTaHOBKA 3KCIIEPUMEHTOB C
pacteHusiMu. Bo16op TeMsl,
COCTaBJICHUE TMIIOTE3BL, LEIH U
3a]1a4 3KCIEPUMEHTA 110
BBIPALIMBAaHUIO PACTCHUH B
KOHTPOJINPYEMOH CpeJIE.
KonTpomu, moBTOpHOCTH,
IIPOBEICHUE DKCIIEPUMEHTA.
[InaHupoBaHKE IKCIIEPUMEHTA.
OueHka pe3yapTaToB
HKCIEPUMEHTA.

OcBOEHME TEXHOJIOTUU
KPYTJIOTOJIMYHOIO BBIPAILIUBAHUS
CajaToB U MUKPO3EJICHHU B
KOHTPOJIUPYEMBIX
VCKYCCTBEHHBIX YCIIOBHUSIX.

Uccnenoarenbckas
pabota «DakTopkl,
BIIUSIIOIIIME HA
npopacTaHue ceMsiH (pocT
MIPOPOCTKOB)».
[IpakTrueckas pabora
«C0O0p yCTaHOBKH ISt
BBIPAIITUBAHUS PACTEHUH B
KOHTPOJIHPYEMBIX
YCIIOBUSXY.

Tema 3. Poib
XHMHYECKHUX
3JIEMEHTOB B

NMUTAHUHM PACTEHHIA
(20 9)

Bopa. PactBop. BeITskka.
AHHOHBI, KATHUOHBI,
AIEKTPONPOBOIHOCTh U pH
pactBopa. Posb xumMuuecknux
3JIEMEHTOB B TUTAHUU PACTECHHIA.
[TonydyeHnue nuTaTenbHBIX
BEIIIECTB PaCTECHUSMMU.

VY no6penusi: opranndeckue,
MUHEpaJbHBIC,
MUKpoOHronorudeckue. TUrisl
MUTaHUs pacTeHul. Bo3mymHoe
Y MUHEpaJIbHOE (KOPHEBOE)
MATaHWE PACTeHUM. TpaHCcropT
MATATENbHBIX BEIIECTB
paCTEHHM: BOCXOASAIINN U
HUCXOIIAIIUN TOK. Baxkueimue
KaJuitHble, hocopHbIE U
a30THbBIC yI0OpEHUs, NX
cBorcTBa. [IpocTeie u croXXHBIE
yI00peHusl.

Poct u passutue pacreHuii:
JTanbl OHTOT€HE3a, (PaKTOPHI,
BIIMSIIOIIME HA POCT PACTEHUI:
CBET, I'yCTOTAa MOCAJ0K, TUTAHUE,
cyocTpar.

Oco0eHHOCTH TUTaHUS

[IpakTrueckas pabora
«CxeMbl MUTaTENbHBIX
pacTtBOpoB. Pacuer 1103
yIIO0OpEeHU ISt
MATATEJIbHBIX PACTBOPOBY.
[IpakTnueckas padbora
«IIpaBuna cmemvBanus
yI100peHui»
[IpakTrueckas padbora
«Ilutanue pacreHuit:
TEXHOJIOTUSI
MIPUTOTOBJICHUS
MUATATEJIbHBIX PAaCTBOPOB
IUTSL Pa3HBIX KYJIBTYP».
[IpakTrueckas padbora
«MOHUTOPUHT
MHUHEPATILHOTO MUTAHUS
paCTEHUIN.
[IpakTrueckas padora
«PacturenbHas
JTUAarHOCTHUKA.
Hccnenosarenbckas
pabora «OreHka
COCTOSIHUSI KOMHATHBIX
pacTeHUM, paCTEHUH Ha
IKOJIbHON TEPPUTOPUH,




pacTeHuit a30ToM. A30T U €ro
3HAYEHUE B )KU3HU PACTCHUM.
®dopmbI a30Ta U UX
MpPEeBpAIllEHUE B MTOYBE.
Hctounuku pochopa nms
pacTeHus. 3HaUCHUE
dbochopcoaepxammux
COEMHEHUH B KJIeTKe. Porb
MaKpO3IPrUYECKUX COCTUHEHUM
dbocdopa B 3HEPreTUUIECKOM
oOMeHe.

Brusaue kanus Ha puzndeckue
CBOICTBa MPOTOIUIA3MbI, HA
(bepMEeHTHI YTIE€BOIOPOAHOTO
oOMeHa, cuHTe3 OETTKOB U Jp.
Ponb xanus B monaep:xanuu
MOHHOI0 OajlaHca B TKaHAX, B
IPOLIECCaX CAMOPETYJISLUU.
Perynstopnas u
CTPYKTYpOOOpa3oBaTeIbHas
pOJb KaJlblius. Y4acTue B
00pa30BaHUU KIIETOUHOMN
CTCHKH, TTOAICPKaHUHU
CTPYKTYpBI MeMOpaH u
PETYISIIIUS UX TPOHUIIAEMOCTH.
3Ha4YeHUE MAarHus B
MeTabOoIM3Me PacTeCHUH.
Marnuii B coctape xjopoduiiia,
CXOZCTBO XJIopoduiia u
reMOrjI0o0uHa KaK
CBUJIETENBCTBO €ITMHCTBA
OpPraHNYECKOro MHpa.

Cepa u ero OCHOBHbIE
COEJIMHEHUS, UX POJIb B
CTPYKTYPHOM OpraHU3aLUU
KJIETKH, Y9acTHE B
OKHUCIHUTEILHO-
BOCCTaHOBHTEJIBHBIX PEAKITHSIX
MHUKpPO3JIEMEHTHI.
[IpencraBnenus o poyu
MHUKPOJJICMEHTOB B
MeTabOoIM3Me PacTeHUH.
Oco0eHHOCTH MOCTYIICHHUS
MUKPORJIEMEHTOB B PACTCHHUSI.
CuHeprusm u aHTaroHU3M

yCTaHOBKA ITPHYUH
MaTOJIOTUIECKUX
COCTOSTHUM (TIpH
HAJTYUN).
UccaenoBarennckas
pabora «O1ieHKa BIUSHUS
pa3IMYHbBIX DJIEMEHTOB Ha
COCTOSIHUE PACTEHUM
(cocTaBneHue Pa3IMIHBIX
MTOJIKOPMOK ).




QJICMCHTOB ITUTaHUA paCTeHHﬁ.
PacturennHas JUAarHoCTuKa u
MCTO/bI I/I,Z[GHTI/I(l)I/IKaI_II/II/I
HGI[OCTaTKa/ M30BITKA DJIEMEHTOB
ITUTaHWA.

Tema 4.
Peryasitopsl pocra
pacrenuii. 3amura
pacreHuii (4 )

[TonsaTHE O perynsTopax pocra
pacteruii. CTUMYIISATOPBI POCTa
— (UTOrOPMOHBI (AyKCHHBI,
ruo0epesTuHbl, TUTOKUHUHBI).
NHruburops! pocta pacTeHUI:
1. npuponnsie (abcuuzoBas
KHCJIOTa ¥ HEKOTOPbhIE
(dbeHobHbIE BElIeCTBa
(uKymapoBasi, KOpH4Has,
CAIUIIMIIOBAsI KUCIIOTHI).

2. CHHTETHYECKUE
(Mop(dakTHHBI, peTapAaHThI,
nedOoJIMaHThI, TECUKAHTBI,
repOuuabl). OUTOMOHUTOPUHT
Y OLICHKA COCTOSIHUS PACTEHUM.
CoBpeMeHHBIE CITOCOObI
MOHUTOPHHTA.

3amura pacTeHuit ot
BpPEIIUTENIEN: OCHOBBI
ouomeroa.

[IpakTrueckas pabora
«DUTOMOHUTOPHUHT U
OLIEHKA COCTOSIHUS
pactennii. COBpeMEHHBIE
CIOCOOBI MOHUTOPUHT .

HccnenoBarenbckas
pabota «Bnusiaue
reTepoayKkCcruHa Ha
npopacranue  (poctr  Ha
pa3HbIX CTAAUAX, B pA3HbBIX
YCIIOBUSIX) pa3IMYHBIX
paCTEHUIN.

[IpakTnueckas padora
«/HcekTapun: npaBuna u
YCIIOBUS pa3BEICHUA
IIOJIE3HBIX HACEKOMBIX).

Tema 5. Bognas,
necyaHasi u
MoYBEHHAaNA
KYJbTYPbI, HX
NpUMEeHEeHHE B
BbIPpAIIUBAHNH
pacTeHMH.
Du3noa0rus
pacrenmuii (8 u)

BonHasi, mecuanasi 1 mouBeHHast
KYJbTYpbI, UX IPUMEHEHUE B
BBIPAIIMBAHUU PACTCHUM.
[IpoBenenue BOJBI B KOPHE U
cTeOJie pacTeHUM.

BoaHbIl pesxuM pacTeHU:
CTPOEHUE YCTHHUII: (PaKTOPHI,
BIIUSIONIUE HA UX PACKPBITUE U
3aKpbITHE. 3HAYEHUE MEXAHN3MA
PEryJISIUUA UCTIAPECHUS BIIaru
pacTeHHEM.

@DOTOCHHTE3 — YHUKAJIbHBIN
MPOLIECC pacTeHUU. TeMHOBas 1
cBeToBas (as3bl (poTOCHHTE3A.
3nayenue GOTOCUHTE3A IS
YKUBBIX OpraHu3MoB. DakTopsl
pocCTa paCTEHUM: BO3AYX U
aspauus. [lonzemHoe npixanue
pacTeHUii: COCTaB MOYBEHHOT O
BO3/yXa, ra3000meH. ['az000MeH

[IpakTnueckas pabora
«KopHeBoe 1aBieHue».
[IpakTrueckas padota
«IIpuroroBnenue
npenapara yCThHIL
METOAOM CIIEIIKa.
Hccnenosarenbckue
paboTer «BiusHuE
YCIIOBUH COJIEpKAHUSA
pPacTeHUM HA KOJIUYECTBO
YCTBUID.

[IpakTHueckas padora
«DyHKIIMOHAIBHAS
JTMArHOCTHKA PACTCHUH IO
aKTUBHOCTH
XJIOPOILJIACTOBY.
Nccnenosarenbekas
pabota «Omnpenenenue
xsopoduiia A u b,
OLICHKA




IIpu OeCITOYBECHHOM
BbIpalllMBaHUH.

(boTOCHHTETHYECKOMN
AKTUBHOCTH PACTEHUHN U
(bakTOpOB, BAUSIOUINX Ha
HEey.

[IpakTnueckas padbora
«Anpanus, CO, u O,.
JIpIXaHue pacTEHUN».
[IpakTrueckas pabora
«/lpIxaHue pacTeHui:
OLICHKA NTHTEHCHUBHOCTH
JBIXaHUSI PACTCHUN U
TIJI0JIOBY.
Hccnenosarensckue
paboTel «BiusHue
croco0a BbIpallluBaHUs
(cocTaBa muTaTENbHON
CMECHU, CXEMbI BHECEHUS)
Ha POCT U Pa3BUTH
Pa3IMYHBIX PACTEHUI».

Tema 6.
KyiabTypHbIE
pacreHus.
CoBpemMeHHbIC

aCMeKThI CeJIEKITNH
(20 9)

Kak 4denoBek crai HCnoyib30BaTh
pactenus? CBa3b pa3BUTHUS
IUBUJIM3AIMN YEJIOBEKA U
OJIOMAIIIHMBAHUs PACTECHUM.
JlomecTukanusi.
HacnencrBeHHOCTE 1
V3MEHUYUBOCTH — OCHOBHBIE
CBOWCTBA XKHUBbIX OPraHU3MOB.
HN3menunBocTh. Buabl
M3MEHYHBOCTD.

I'eH —maTeprUaIbHBIN HOCUTEIIb
HACJICICTBEHHOCTH U
M3MEeHUYMBOCTH. HykilenHOBBIE
KUCIIOTHI. Jlokanu3anust
TEHETUYECKOr0 MaTrepuana B
KJIETKE. JleeHne KIeToK.
Penmukanus JIHK. OcHoBHas

JI0OTMa MOJIEKYJISIPHOW OMOJIOTHH.

Tpanckpunuus. TpaHcisiuus.
Myranuu.

D¢ dexT OyTHIIOYHOTO
TOpJIBIIIKA U TEHETUYECKOE
pasHooOpaszue. Uto Takoe
reHOaHk? 3aueM COXpaHsTh
TEHETUYECKUE PECYPChI
pacteHuii? OCHOBHBIE CIIOCOOBI

Juckyccus
«JloMmecTukanus, Bce J1
pacTeHus U >KUBOTHBIE,
KOTOPBIE KUBYT PSIOM C
YEeJI0BEKOM UM
OJIOMAIIHUBAIOTCS?
MO>XHO 1 CUUTaTh
TapakaHa OJJOMAIlIHEHHbIM
YKUBOTHBIM 7).
[IpakTrueckas padbora
«MonudukaruoHHas
M3MEHYUBOCTD (JIUCThS,
UTOJIKU C OJTHOTO
JIEPEBA)».

[IpakTuueckas padora
«I"eH — MHCTPYKITHUS 10
cOopke KieTku (Ha Oucepe
WM KOHCTPYKTOPE)».
[IpakTudeckas pabora
«Myranus Ha OyTepopoe
(;mr060it 00BEKT U3
npeabLayme padoTel, rie
M3MEHEHHE HUHCTPYKIIUH
MPUBEJIET K UBMEHEHUIO
BHEIIIHETO BUA
00BEKTa)».




COXPaHCHHUS TCHETHYCCKUX
pecypcoB pacTeHwmi (eX Situ u in
situ).

3nauenue padot H.M. Bapusoga.

3aKOH FOMOJIOTHYECKHUX PSIIOB.
LleHTpBI IPOUCXOKIACHUS
KYyJIbTYpHBIX pactrenui H. 1.
Basuiiosa u I[1.M. XXykoBckoro.
OCHOBHBIE METO/IBI CEJIEKLINH.
['ubpuau3zanus. @opmel oTOOpA.
OCHOBHBIE HaIlpaBIICHUS
CEJIEKLIMU: YJIYYIIECHUE
YPOKAaMHOCTH, YCTOMYUBOCTHU K
OMOTHYECKUM 1 a0MOTUYECKUM
dakTopam.

EcTb 5u xu3Hb B npodupke?
buotexHonorus KyabTypHBIX
pacTeHUI.

Kaxk yenoBek Moxer
MOU(ULIUPOBATH PACTECHUS?
['eneTnyeckoe peakTUpOBaHUE.
CoBpeMeHHBIE TOAXOBI U
JTOCTHKEHUS TEHETUYECKOT O
pEIaKTUPOBAHUS PACTCHUMN.

[IpakTrueckas paboTa o
rpynnam «OTKyzna Ha
HAIIUX CTOJIAX
(GPYKTHI/OBOIIN/3ITAKI.
[IpakTnueckas padbora
«BpIpamuBaeM ropox. Kak
MIPOBECTHU CKPELIUBAHUE Y
ropoxay.
Nccnenosarenbekas
pabota «BsipaniuBanue
pacTeHuil B mpoOUpKe»
(MOHO BOCITOJIb30BaThCS
pe3yJibTaTaMu
MPEIBITYIUX
HKCIIEPUMEHTOB 10
COCTaBJICHUIO
MUTATEIbHBIX PACTBOPOB
JUISL PACTEHU ).
[IpakTHueckas padora
«I"eHOMHBIE HOKHUIIBI
(MonenrpoBaHue pabOThI
cucteMbl CRISP-Cas)».

Tema 7.
PacTurennHas
npoaykiuus (8 u)

HanzemHsbie u mog3eMHBIE
oprausl pactenuit. [Tooer u
BUON3MEHEHHBIN TO0OET
pactennii. CriocoObl
Pa3MHOXXEHUS PACTCHUM.
[ToHsiTHE O KAYECTBE TPOAYKTOB
nutanus. [Ipobremsr
KOHKYPEHIIMM OT€YECTBEHHBIX
MPOJIYKTOB MUTAHUS C
UMNopTHEIMU. Jloructrka
JIOCTaBKH U CPEJICTBA
COXpaHEHHUS MPOTYKTOB
MATAHUA.

Mukpo3eneHsb: NoJIE3HOCTh U
TEXHOJIOTHSL.

XUMHUUYECKUN aHaIU3
npoayKiuu. OCHOBBI
CIEKTPO(HOTOMETPUH.
[Torenumomerpusl.
Xpomarorpadus.

[IpakTrueckas pabora
«IIpenenpHO ONyCcTUMBIE
kouuentpauu (1K) u
METOJIBI KOHTPOJIS
0€30MacHOCTH
PaCTUTENLHBIX IPOTYKTOB
TTUTAHUSD.
Uccnenosarenbckas
pabota «OrneHka KayecTra
BBIPAILICHHON
MUKpo3eneHn» (JI0o
CBOS, TNOO 13 Mara3uHa).
[TpakTrueckas pabora
«MeToapl OIIEHKHU
KauecTBa PacTUTEIILHON
MPOJYKIIUU: XPAHEHHE U
COXPaHHOCTh
MTUTATEILHBIX BEIIECTB
(mo moctynHomy
000pY0BaHUIO).
Uccnenosarenbckas




paborta «OmnpenencHue
BuTamMuHa C METOJI0M
00paTHOr0 TUTPOBAHHUS B
IJI0JaX Ha Pa3HOM CPOKE
(cmoco6e) xpaHeHUs Y.

Monyanb «buorexHosorus» 7-8 kiaccenl (68 yacoB)

Tembl

OcHoBHOE conepkaHue

JlesATeIbHOCTD
IKOJILHUKOB

Tema 1.
BbuorexHosorus

(44)

[TorsiTue 6GuoTexHOIOTHUU. 3a4eM
YeJI0BEKY OMOTEXHOJIOTHH, B YEM
UX MPEUMYILIECTBO MEPe
XUMUYECKUM CUHTE30M. OCHOBHBIC
O01000BEKTHI OMOTEXHOJIOTUH:
IIPOMBIIIICHHBIC
MHUKPOOPTaHU3MBbI, KIIETKH U TKAaHU
pacTeHuil, >)KUBOTHBIX U YEJIOBEKa,
OHMOKaTaIn3aTophl.

CeIpbe 11 OMOCHHTE3a U OLICHKA
ero OMOJOrHYECKOM IIEHHOCTH.
OCHOBHBIE UCTOYHHKH YTJIEPOa,
azorta, pocdopa, MUKPOIIEMEHTOB.
HccnenoBanre HOBBIX HICTOYHUKOB
CBIPbsI (BKJIFOYAsT BOIIPOCHI €r0
peIBapUTEIHLHOM 00pabOTKM),
pa3paboTKa HOBBIX MUTATEIbHBIX
Cpell, B TOM YHCJIC BKITIOYAOIINX
OMOCTUMYIISITOPBI U JPYTHE
AJIEMEHTHI YIIPaBIICHUS U
ONTUMU3ALIMHU [TPOLIECCOB
ounocuHTe3a. MeTobl
ONITHUMU3AIIUN TUTATEIBHBIX CPEIL.

[TpakTrueckas pabota
«IIpumepsl
IPUMCHCHHUSI
OMOJIOTHYECKUX
00BEKTOB B TBOEH
JKU3HIY.

Tema 2.

MuxpoouoJiorus
(12 v)

[TonoxxeHne MPOKapUOTOB B
CHCTEME OPraHU4YEeCKOT0 MHpA.
CrtpoeHue 0akTepuaaIbHOM KIETKH.
Knaccudukarus 6akTepuii.
Mopdonorus 6akrepuii. [Ipocteie
U CJIOKHBIE METObI OKPAITUBAHUS
OakTepuii. usnonorus OaKTepuil:
MUTaHue, AbIXaHUE, pOCT U
Pa3MHOXEHUE. 3HAKOMCTBO C
JIOMEHOM Apxeun
(3KCcTPeMOHITBHOCTD,
0COOEHHOCTHU CTPOEHUS KIIETKH).

[IpakTuka.
JlabGoparopnas pabota
«DUKCUPOBaHHBIE
npenapaThl OaKTEpHil.
Omnpenenennie Gopmbl
IPEI0KEHHBIX
KYJIBTYP
MUKPOOPIaHN3MOB,
UCIIONB3YS MPOCTON
METOJI OKPaCKM».
Jlabopatopnas pabota
«Omnpenenenue Tumna




Mo0JI0YHOKHCIIOE U CITUPTOBOE
opoxenue. DoToTpodHbIE U
XeMOTpo(HBIE OAKTEPUH.
Kunernueckoe onucanue npouecca
pocTa MUKPOOPTaHU3MOB.
DKCHOHEHIMATbHASI MOJIENIb POCTA.
Kunernka rubenu
MUKPOOPTraHNU3MOB.

[laTorenneie 0akTepun. YymHas
najgoykKa U 4yepHas CMepTb,
OOTyM3M, CTOJIOHSIK, TyOepKyJIIes.
Hctopust 60ps0OBI €
OaKTepUaATbHBIMU UHPEKIUSMU.
Boiina GeckoHeyHOCTH:
AHTUOMOTHUKH MPOTUB OAKTEPHIA.
Mexanu3mMsbl 1elcTBUN
aHTUOMOTUKOB. MeXKIIEeTOUHAS
KOMMYHUKanus 6akrepuii. YyBcTBO
KBOpYyMa.

[IpumeneHue OakTepuii
yenoBekoM. Kunertnueckoe
onKcaHue OMOCHHTE3a MPOLYKTOB
MUKpoopranuzMamMmu. bakrepuu,
KOTOpBIE MOT'YT pa3yiaraTh
IJTACTHK.

Mukpoopranusmel B
arpoOMOTEXHOJIOTUH.
HckyccTBeHHBIE acconuaum
pacTeHu ¢ MUKPOOPraHu3Mamu

KJIETOYHOUN CTEHKHU
METOJOM OKpaIllBaHUs
no ['pamy» (ipu
HAJIMYUU PEAKTHUBOB).
Jlaboparopnas padota
«IIpuroroBnenue
MPYKA3HEHHBIX
pernapaTon
MOJIOYHOKH CITBIX
OaKTepuiny.
Jlabopatopnas padbota
«IToceB cmbIBa ¢ pyk Ha
yawmku [lerpuy.
Jlabopatopnas padota
«Bpraenenue 4ncTomn
KyJbTYpbl OaKTEpHil.
Mertop pa3BeIcHUHN.
Metona ucTOMAOIIETrO
MITPUXAY.
Jlaboparopnas padota
«Mopdonoruueckas
XapaKTEePUCTUKA
BBIJICJICHHOW YUCTOU
KYJIbTYPHI:
XapaKTEePUCTUKA
KOJIOHUH, hopma
OaKTepuid, TUI
KJIETOYHOU CTECHKUY.
Jlaboparopnas padota
«CpaBHEHHE pocTa
MUKpPOOPTaHU3MOB Ha
qarike 0e3 u ¢
100aBIIEHUS
AHTUOUOTHKOB.
HccnenoBarenbckas
pabora «Ilonck
MUKPOOPTaHKU3MOB
00Ja1aroImx
aHTarOHNCTUYECKON
AKTUBHOCTBIOY.
HccnenoBarenbckas
pabora «Bwinenenue
MOJIOYHOKHCITBIX
OaxkTepui,
UCCTIEOBAHUE UX




AKTUBHOCTH.
HccnenoBarenbckas
pabora «Bpiaenenue
OaKTepUii MOJIE3HBIX
JUISL PACTCHUI.

Tema 3.
JyKApHOTHYECKHE
OpraHu3Mbl B
OHOTEeXHOJIOr UM
(m1ecHeBbIe rPUoHI,
AP OXKIKH,
Boxopocan) (12 u)

[TnecHeBbie TpUOBI MPOTYIIEHTHI
OMOJIOTMYECKN aKTUBHBIX BEIIECTB
OO6m1ast XapaKTepUCTHKA JPOKKEN
caxapomuieToB. cropus
VICIIOJIb30BAaHUS JPOXIKEN B
TPaIUIIMOHHON OMOTEXHOJIOTHH.
TexHOoJ0ruu BUHOAEUS U
XJ1e00IeueHusI,
CIIEHUAIM3UPOBAHHBIE PaChl
TpoxoKel. MeTabonu3M JIPOxKEH.
Peakuust ciupToBOro OpokeHusl.
[lony4yeHnre BTOPUYHBIX
MEeTa0OJIUTOB B IpoxcKax. JIpoxoku
KaK MPOIYIEHTHI OMOTOILINB.
[Tony4yenue 1ieneBbIxX OCIKOB B
JPOKIKAX.

Oco0eHHOCTH BETeTaTUBHOT'O U
MIOJIOBOT'O PA3MHOKEHHUS Y
JIPOXOKEN, 3HAUEHNUE U3YUCHUS
MHUTO3a U HIUTOKUHE3A JJIsI
ONTUMHU3ALUHU ITPOLIECCOB
KYJIbTUBUPOBAHUS IPOXOKEBBIX
IITAMMOB, IOHUMAaHUs TPUUHH
MATOTEHHOCTH JIPOXKKEHN U rprOOB,
MOVICKA MUIIICHEH (PYHTHUITUIOB U
pa3pabOTKH HOBBIX JIEKAPCTBEHHBIX
npenaparos.

Bonopocnu — nepcneKTuBHbBIN
00BEKT JJIs MPOU3BO/ICTBA O€JIKa U
YIJIEBOJIOB. bHOTEXHOIOTHYECKUE
METObI OUMCTKH TBEPIBIX,
KUIKUX OTXOJOB U ra3000pa3HbIX
OTXO00B MPOou3BOACTB. CTOUHBIE
BOJIbI. CXE€MBI OUHCTKHU.
bruounbTpel, a3pOTEHKH,
METAHTEHKH, OKCUTECHKH.
AXTUBHBIN WJI U BXOJSIINE B HETO
MHUKpOOpranu3Msbl. Mcnons3oBanue
BOJIOPOCJIEN B OYHUCTKE CTOYHBIX
BO/I.

Jlabopatopnas pabota
«IToxcuer kneTox
JIPOXKIKEN B KaMmepe
["opsieBax.
Jlaboparopnas padota
«O6HapyxeHue
MPOYKTOB CIIUPTOBOTO
OpOKEHHUSI: STUIIOBOTO
CIUPTA U YIJIEKUCIIOTO
raza.

Jlabopatopnas padota
«Habmonenue
pPa3MHOXKEHUS
TIPOAOKEBBIX KIIETOK.
[TpakTnyeckas padbora
«Ilomyuenue TBOpora u
kedupa Ha OCHOBE
MOJIOYHOKHCITBIX
OaxkTepuiiy.
[TpakTrueckas pabota
«OCHOBHBIE BUJIbI KBaca
U UX XapaKTEPUCTUKA»
«Jlpoxoxu u
MOJIOYHOKHUCIIBIC
OakTepum,
IPUMEHSEMBIE JIIS
IPOM3BO/ICTBA KBACA.
[TpakTnueckas padora
«CpaBHUTEILHBIN
aHaJIu3 Pa3BUTHS
JPOAOKEH B a9pOOHBIX U
aHa’POOHBIX
YCTIOBUSIX).
[TpakTnueckas padbora
«MeToasl OLIEHKH
CBOWCTB
XJIEOOTEeKapHBIX
TIPOAKIKEH.
OcobenHnoctu
IPUMEHECHUSI




IIPECCOBAHHBIX,
CYIIIEHBIX U
WHCTaHTHBIX
TIPOAKIKEI.
HccnenoBarenbckas
pabora «BiausiHue
(U3UKO-XUMHYECKUX
(akTOpOB Ha KAYECTBO
OMOTEXHOJIOTMUECKOMN
npoayKIuu (KBac,
Kkedup, ChIp, XJIeo U
TP )».
HccnenoBarenbckas
pabota «BnusiHue
(UBUKO-XMMHUYECKHIX
(dhakTOpOB HA POCT
Bosopocym (Chlorella
vulgaris)».

Tema 4.
HacaeacrBennas
nHpopmanus (8 1)

HacnencrBeHHOCTH U
W3MEHUYHMBOCTH — OCHOBHBIC
CBOWCTBA )KMBBIX OPraHU3MOB.
N3menunBocTh. Buel
U3MEHYUBOCTb.

['en —MaTepuanbHbBII HOCUTEIb
HACJICACTBEHHOCTHU U
M3MEHYNBOCTH. HyKenHOBbIE
KHUCIOTHI. Jlokanmu3amus
FeHETUYECKOr0 MaTepraa B
KJeTKe. JlelleHrue KIeTOoK.
Permmmkanus JIHK. OcHoBHas
JI0OTMa MOJICK YJIIPHOUN OMOJIOTHH.
Tpanckpunuus. Tpancasauus.
Myranuu.

[TpakTnyeckas padbora
«MonudukanmonHas
U3MEHYUBOCTD (JIUCThA,
UTOJIKH C OTHOTO
JepeBa).
[TpakTnueckas padbora
«I'eH — MHCTPYKLUS 11O
cOOpKe KJIETKH (Ha
oucepe uim
KOHCTPYKTOPE)».
[TpakTrueckas pabota
«Myranus Ha
oyrepopose (Jroooit
00BEKT U3 MpeAbIAYyIIEH
paboThI, TIe N3MEHEHUE
UHCTPYKIIMH MPUBEIET
K U3MEHEHUIO
BHEIIHETO BUJIA

00BEKTa)».
Tema 5. [TonoxeHue BUPYCOB B CUCTEME [Ipocmotp
Bupyconorus (6 4) | opranndeckoro mupa. CTpyKTypa ¥ | IOKyMEHTAJIBHOTO

XUMHUYECKUI COCTAaB BUPYCOB.
Knaccuduxarus Bupycos.
Penponykuus Bupycos. Bupycsr -
BO30YyAUTENN HUHPEKITMOHHBIX
0one3neil. OHKOBUPYCHI.
bakrepuodaru: crpoenue,

dbuipmMa o BUpycax.
[IpakTuyeckas pabora.
«Meron pazBeneHUN».
[IpakTuyeckas pabora.
«TutpoBanue
OaxTepruodarony.




CBOMCTBa, IPUMEHEHHE.
buonoruueckne MeTo 161 60pHOBI C
BUpPYCaMH.

Tema 6. ['ennas

OCHOBBI T€HHOM HHKCHCPUHU.

[IpakTuueckas pabota

HHKeHepus U Bexkropa. Cnienuduueckue «DHJIOHYKJI€a3bl
OMOTEeXHOJI0r U (dbepMeHTHI OaKTepuid. pectpukiuu (padbota ¢
8 v) broTexHOI0rnu NpoAyKIHH HYKJIEOTUHBIMU
0esKOB B OaKTepraIbHBIX MOCJIE0BATENLHOCTAMHU
KyJIbTypax. [[ocTHKeHUs TEHHOM Ha Oymare)y.
WHXEHEPUH 1 OUOTEXHOJIOTHH. [TpakTrueckas pabota
CRISPR/Cas — cucrema «['eHHbBIE HOKHULIBI -
alarTHBHOTO MMM yHUTETA CRISPR/Cas
Oaktepuii u apxeir. 'MO. Meronbl | (MOAEIUpOBaHUE HA
nosyaenust ' MO. Oymare)».
Urpa-nuckyccusi:
«BpIMrpant rpaHT Ha
coznanre I'MO».
Tema 7. JlomecTrukainus OCHOBHBIX Juckyccnst
buotexHonorum B JIOMAIITHUX KUBOTHBIX; «JlomecTukanus, Bce 1
’KMBOTHOBOJICTBE COBpPEMEHHBIE SKCTIEPUMEHTHI 110 pacTeHus U 5KUBOTHBIE,
8 4) JIOMECTUKAIIUU )KUBOTHBIX KOTOPBIE KUBYT PSAIOM
(Jrucuiia, HOpKa U Ap. — C YEJIOBEKOM UM
HKCIIEPUMEHTHI HAYYHOU ITKOJIbI OJIOMAILTHUBAIOTCS?
akajemuka bensena). MOHO 1T CYUTATh
CoBpeMeHHBIE METO/IbI B TapakaHa
YKUBOTHOBO/ICTBE: TPAHCILJIAHTAITUSI | OJOMAIIHEHHBIM
AMOPUOHOB, XUMEPHBIC KUBOTHBIC, | JKUBOTHBIM?».
KJIOHHPOBAHHE. [TpakTrueckas pabota
OcHoBHbIE 00JI€3HU JKUBOTHBIX U «Metoauka
POJTb TTATOTEHHBIX KJIOHHUPOBAHUS
MUKPOOPTaHH3MOB U IMapa3uToB B | (MOAEIMPOBAHUE HA
pa3BUTHH 3a00JIEBaHUI JOMAITHUX | Oymare).
YKUBOTHBIX M1 OCHOBHBIX Mepax [TpakTnueckas padora
O0pBOBI C HUMH; POJIb TTOJIE3HBIX «CocTaBneHue palroHa
MHUKPOCUMOHOHTOB B OpraHU3ME MUTAHUS dKUBOTHOTO,
XKUBOTHBIX. [lookuTensHOE U pacuer pacxoa0B Ha
no004YHOE (OTPULATEIBHOE) COJIEPIKAHUEY.
BO3/ICHCTBUU AaHTHOUOTUKOB Ha HccnenoBatensckas
OpPTraHW3M B XO/I€ JICUCHHUSI pabora «OueHka
YKUBOTHBIX; IIEJIH U 33/1a4U Ka4yecTBa MOJIOYHOM
BeTepuHapuu. buorexnonorus IPOAYKIII.
KOPMOBBIX IPENapaToB.
Tema 8. OCHOBHBIE METO/IbI CEJICKIINH. [IpakTrueckas pabora

Bbuorexnonoruu B
PacTeHUeBOACTBE

['ubpuauzanus. @opmel oTOOpA.
OCHOBHBIE HaIlpaBIICHUS

«BbIpamuBaem ropox.
Kaxk nposectn




(10 9)

CEJICKIIUU: YIy4YllICHUE
YPOKAMHOCTH, YCTOMYHUBOCTH K
OMOTUYECKUM U a0MOTUYECKUM
dakTopam.

OCHOBHBIE TOJIXO/IbI CENIEKITUU U
OMOTEXHOJIOTUHU KYJIbTYPHBIX
pactenuii, [ nGpuamu3ausi,
OTaJICHHAs] THOPUN3aLIUS,
HCKYCCTBEHHBIN OTOOP, reTepo3uc,
TpaHchopMaIusi, MyTareHes,
TEHETUYECKOE PEAAKTUPOBAHUE).
Hcropus cenexknuu B Poccun u
MHUpE, UCTOPHUS Pa3BUTHUS
BOKHEUIIINX COPTOB KYJIbTYPHBIX
pacTeHU.

Kaxk yenoBek Moxer
MOAU(PUITIPOBATH PACTCHUS?
['ennas nHxenepus pacrteHnii: Yro
TaKOe reHeTUYEeCKas NHKEHEPUS
pactenuil. TpaHcreHHbIE pacTeHHUS.
Meronsl nonyyenusa. O6pa3zoBaHue
OMyXOJIEH Y pACTCHU.
ArpobakTepuanbHas
Tpanchopmanus: Ti-TTa3MubI.
I'ensr T-JIHK. MonekynsipHo-
F€HETUYECKUE MEXaHU3MbI
Tpancpopmanuu. ['eneTnyeckoe
penaktupoBanue. COBpeMEHHbIE
MOAXOMABI U TOCTHXKCHUS
TEHETUYECKOr0 peaKTUPOBAHUS
pacTeHU.

EcTb 1 %u3Hb B mpoOupke?
buotexHonorus KyabTypHBIX
pacTeHU.

CKpEIIMBaHUE Y
ropoxay.
[IpakTuueckas pabota
«I"eHOMHBIE HO>KHHUIIBI
(MomemupoBaHue
paboTHI CHCTEMBI
CRISP-Cas).
HccnenoBarenbckas
pabora «BripamuBaHue
pacTeHuil B IpOOUPKE»
(MOXkHO
BOCTIOJTb30BAThHCS
pe3yJbTaTaMu
TPEIBLAYIITIX
HKCIIEPUMEHTOB 10
COCTaBJICHUIO
MTUTATEeIIbHBIX
pPacTBOPOB IS
pacTeHuit).

Monyab «MoJiekyJasipHble 0CHOBBI (pr3HoJI0ruu ¥ hapMakosorum» 9 kiace

(68 yacoB)
TemMbl OcHoBHOe conep:kaHmne JlesiTeILHOCTD
MIKOJbHHKOB
Tema 1. BBenenue. buorennbie 3J1eMEHTHI: HMccnenoBarenbckas
Du3noaornyeckas opranoressl: O, C, N, H. pabota
xumus (20 1) AKTHBHBIC POpPMBI KHCITOpoaa, uX | «KommuecTBeHHas

MOJIyYEHUE, HEUTpaIU3alusl.
Maxkpod1eMEHTBI: IPOLIEHT

OIICHKAa COACPIKaHNA
MHUKPOIJICMCHTOB WU




COJIEpKaHHUs B OpraHu3Mme,
BBITNIOJHSAEMas (PYHKIIHS,

COACPIKAaHNC B IIPOAYKTAX ITMTAHUA.

Ca2+ - cBa3bIBaroOIIME OCIIKH,
JETTOHNPOBAHUE KAJTBITHSI,
PEryJISINs YPOBHS KaJIbIIHS B
OopraHu3Me: TOPMOHBI TToUeK. Mg —
CTpoeHUe XJopoduia, ero
AKTUBALIMS COJIHEYHOU SHEPTUEH.
MUKpO3JIEMEHTHI: B KAKUX
MOJIEKYJIaxX cojepkarcs,
BBITIONTHSIEMast (PYHKITHS,

COACPKAHUE B MMPOAYKTAX IMMUTAHH.

[locnencrus nepeno3upoBKU
MHKpO3JEMEHTaMu. Fe —
yCBanuBaeMbI€ TUIIbI COEIMHEHUM
xenesa. ['emonporennsl,
reMOIMaHNH, [TUTOXpOoMbL. Cu —
YCBOEGHHE U TPAHCIIOPT MEIH.
benku, conepxamne Meb.
[laTonornueckue CUHIPOMBI
Menke u BusibcoHa, CBA3aHHBIE C
MeTa00IN3MOM MEIH.
TOKCHUYHBIE 2TIEMEHTBI
[Teprnoanueckor CUCTEMBI JIJIA
opranusma. Biusinue Hegocrarka
MaKpO ¥ MUKPO3JIEMEHTOB Ha
YKVBBIC OPTraHU3MBI.

Kupsl. 3aboneBaHus YeloBeEKa,
CBSI3aHHBIC C HAPYIICHUSAMU
KUPOBOTO OOMEHa.
JAuncmunnemun.

VYrieBojsl. 3a00eBaHUs YEIOBEKA,
CBSI3aHHBIE C HAPYIICHUSMU
yriaeBogHoro oomeHa. CaxapHbIi
nuaoer.

benku. Ctpoenue. 3aboneBanus
YEJIOBEKa, CBSI3AHHBIC C
HapYIICHUSIMU OEJIKOBOTO OOMEHa.
OyHkMKU 0e1K0B. PEPMEHTHI.
Mexanusm neiicteus. Kimaccol
(hepMEHTAaTHUBHBIX PEAKITUM.
KodepmeHTsl.

BuTtamMuHbl )KUpOpPaCTBOPUMBIE,
BogopacTBopuMble. [IpeBpanienue

BUTAMUHOB B ITUILEBBIX
MPOAYKTaX».
[IpakTHueckoe 3aHsTre
«KauecTBeHHbIE
peaKkuuu Ha
OpraHUYECKUe
MOJIEKYJIBI».
[IpakTrueckoe 3aHsTue
«JeHaTypauus 0eJIKoB»
[IpakTrueckoe 3aHsTue
«M3ydyeHne akTUBHOCTH
aMUJIa3bly.
[IpakTrueckoe 3aHsATHE
«/Inanu3s (knerouka
Tpayoe)».




BUTaMHUHOB B aKTUBHBIE (POPMBI
Ko(hepMeHTOB. ABUTAMHUHO3HI.
OCHOBHBIE THITBI META00JINYECKUX
peakuuii. buosHepreruyeckue
nponecchl. ['nmukonus. Hukn
Kpe6ca. Llens neperoca
AIEKTPOHOB. OKUCIEHUE JKUPHBIX
kuciot. Karabomusm
aMHUHOKHUCIIOT. [ IIOKOHEorenes.
CuHTEe3 yriieBOJI0B, OCIIKOB,
XKUpoB. MeTabomuTu4eckue
3a0oneBanus. [IpakTudeckoe
3aHATHUE: «PEIICHUE 3a]1a4 Ha
ASHEPreTUYECKU OOMEH»

Knetka. [Tonsitue MemMOpaHsbl.
Oyukiuu meMOpaH. Busl
TpaHCIOpTa B KIIETKY.
MemOpaHHbIE OPTaHOU/IBL.
3aboeBaHus CBA3aHHBIC C
HapyIIeHueM paboThl MeMOpaHHBIX
opraseJui, 00J1€3HU HAKOIIJICHUS.
THUIbI KOHTAKTOB MEXK/Y KIIETKAMH.
3Ha4YCHUE MEXKKIIETOUYHOU
KOMMYHHKAILIMU JJI 300POBbsI
opraHusma.

SAnpo. YpoBHU ynakoBKH
XpoMaTruHa. XPOMOCOMHBIE
Tepputopun. HememOpaHnHbie
OpraHOUJIbL.

Tema 2.
MoJiexkyasipaas
ouostorusi (20 v)

OCHOBHBIE BEXU Pa3BUTHUS
MOJICKYJISIPHOM OMOJIOTHH.
HyxnenHoBbIE€ KUCIIOTHI.
OCHOBHBIE TPUHIUIIBI CTPOCHHSI.
Marpuunsble cuHTe3bl. Perumkanus
— OCHOBA KJIETOYHOT O JEIECHUS.
[IpuHUIUNBI pETUIMKAIUN.
Myranuu. YTo BbI3bIBAET
n3MmeHeHus B ctpoenuu [JHK.
[IpuHUMTBI penapayn.
Tpanckpunus.

['enernueckuit koa. TpaHcmanus.
Opranu3zanusi reHOMa BUPYCOB
[IpoTHBOBUPYCHBIE CPENCTBA,
MEXaHU3MbI UX JIEUCTBUSI.
Opranu3zanus reHoMa OaKTepuid

[TpakTrueckas pabota
«Boinenenue JIHK u3
OaHaHay.
[TpakTnueckas padora
«Mogens JIHK-
OpHUTaMU».
[IpakTraeckas pabora
«Omnpenenexue
KauecTBa IpernapaToB
JIHK ¢ nmomotiipto
CIIEKTPOHOTOMETPUI
(npu HaMMuUK
0o0opya0oBaHUA).
[IpakTuyeckas pabota
«PerumkaTuBHas
MalmHa (urpa-




AHTHOaKTEpUATIbHBIE TIPETapaThl.
Opranuzanusi reHomMa 3yKapruoT
['eHOMHOE pejaKTUpPOBaHHUE.

JIEMOHCTPAIIHS )».
[TpakTnueckas padbora
«TP (Mmonenb
aMIUTH(UKALINS Ha
oymare)».
[TpakTnueckas padbora
«Cuina mpoMOoTOpay.
[TpakTuueckas pabora
«Pemenne 3amau Ha
T€HETUYECKUU KO .
[TpakTrueckas pabota
«DonauHr OETKOBY.
HccnenoBaTensckast
pabota
«Pacnpoctpanenue
AHTUOUOTUKOPE3UCTEHT
HBIX OaKTepHii».
[TpakTnyeckas padbora
«Pabora B
COBPEMEHHBIX
TeHEeTHYeCKuX 0azax
naHHbIX. [IpoBenenue
In silico ananu3a

IIOCJIEA0BATEIILHOCTEN
TE€HOB.
Tema 3. [TonsaTue o nekapcersax. [punuune! | MccnenoBarenbckas
dapmakoJI0rus oAX0Aa K MOMCKY HOBBIX pabora «IKcrepumMeHTa
(28 v) JIEKAPCTBEHHBIX CPE/ICTB. O OIPEEICHUIO

CKpHUHHHT U €TI0 METO/IBI.

[Tytu BBenenus JIC.
dapMaKOKMHETUKA JIEKAPCTBEHHbIX
BenlecTB. BecachiBanue
(abcopOiust) nexapcTB. OCHOBHBIC
MEXaHU3MBbI BCACHIBAHMUSI.
TpaHcnopT NeKapCTBEHHBIX
BeiecTB. [ eHbl u OeIKu IepBoit
da3bl Onorpancopmariuu. [lyru
BBIBEJICHUS JICKAPCTB U3
opranu3mMa. JKCKpenus u
anmuMUHAIMS. ['eHbl 1 Oenku
BTOpO# (pa3bl OMoTpanchopMaluu.
dapmakoauHamuka. ['maBHoe u
no0o04YHOE, pe30pOTUBHOE U
MECTHOE, MPSAMOE, HEMPSMOE U
pedrekTopHOE AeiCTBYE.

TOKCUYHOCTH BEIIICCTB
Ha apTEMUTUIX.
[IpakTrueckas pabora
«Kapra skcnipeccun
n10(haMUHOBBIX U
CEPOTOHUHOBBIX
PELENTOPOB B MO3Te
MBIIIICH.
HccnenoBaTennckas
pabora
«IToBeneHUYCCKHE TECThI
Ha pbIOKax Danio rario.
CaeTiio-TeMHas
Kamepay.
HccnenoBaTennckas
pabota
«IloBesneHuecKkue TeCThl




Bubl B3auMoAeiCTBUS JIEKAPCTB.
CuHeprusM 1 aHTaroHu3M Ipu
COBMECTHOM JIEUCTBUU
JIEKaPCTBEHHBIX BEILECTB, UX
Pa3HOBHIHOCTHU
TpancMemMOpaHHBIN CUTHAIMHT.
Tunbl KIETOYHBIX PELENTOPOB.
MeMOpaHHbIe: HOHHBIE KaHAJIbI,
KATAJIUTUYECKUE U COIIPSIKEHHBIE C
G-0enkamu; BHYTPUKIIETOUHBIE!
UTOIMJIA3MAaTUYECKUE U SITIEPHBIE.
MexaHu3MBbI JTUTaHI-PELENTOPHOT O
B3auMozeincTBUsl. CeNeKTUBHOCTD
(M30MPATETHLHOCTD) EHCTBUA,
CBSA3b «XMMUYECKASI CTPYKTYypa —
dapmakosiornueckasi akTUBHOCTb
BELIECTBY

®apMaKkOoIOrH4eCKON MOLYIISALAN
CHUHANTUYECKON XOJIMHEPTrUYECKOU
nepenadu. MoseKysspHbIIn
MEXaHU3M JEUCTBUS U
dapmakosiornueckue coricTsa M-
XOJIMHOOJIOKaTOPOB,
TaHTJIMO0JI0KATOPOB M
Kypapernogo0HbIX CPEICTB.
dapmakoraorunyeckas peryJsnus
aKTUBHOCTH aJPEHEPrUYECKOro
CHUHarnca. AIJpeHOMUMETHKH,
aipeHO0I0KaTOPBI,
CHUMITAaTOJIUTHKHU.

MonekynsipHas hapMakoIorus
AHTUAJUIEPTUYECKUX CPEICTB.
['ucTaMUHOBBIE PELIENTOPHI: THIIHI,
MOJIEKYJISIpPHAs: OpraHU3alus.
Crabunn3aTopbl MEMOpPaH TYYHBIX
KJIETOK: MOJIEKYJIIPHBIA MEXaHU3M
JENCTBUSA, OCOOEHHOCTH
KJIIMHAYECKOT O IPUMEHEHHU S, TOUKH
IIPUIIOKEHHUS] IEUCTBUS
UHTUOUTOPOB JIUITHTHBIX
MEJIMaTOPOB.

MexaHnu3M JeHCTBUA U
IPUMEHEHUE TIPENIAPATOB,
CTUMYJIUPYIOIIHX MPOLIECCHI
nMMmyHurera. Gapmakosornueckas

Ha peIOKkax Danio rario.
OTKpBITOE MOJIEY.
HccnenoBarenbekast
pabora
«IloBenneHueckme TeCThI
Ha pbIOKax Danio rario.
CraifHo€e MOBEICHUE.
[TpakTuyeckas padbora
«BnusiHMe agpeHanuHa
Ha Cep/ICUHbIC
COKpaIeHus
(mporpamMmHoOe
obOecrieueHue)».
[IpakTnueckas pabota
«I'ucromornueckue
npenapaTbl UMMYHHOU
CUCTEMBD».
[TpakTnyeckas padbora
«["'ucronmornyeckue
npernapaThl HEpBHOU
CHUCTEMBI».




XapaKTEPUCTUKA UHTEPICHKHUHOB!
MOJTy4YCHUE, MEXAHU3M JCHUCTBUA,
npuMeHeHue. OCHOBBI
naTo(U3U0IOrUH OCTPO(PA30BOro
OTBETA, MEWALINS BOCTIAJICHUS.
MosnekyJIapHbIM MEXaHU3M
ITPOTUBOBOCTIAIIMTEIILHOTO
JEUCTBUA
TJIFOKOKOPTUKOCTEPOUIOB,
HECTEPOUTHBIX
MPOTUBOBOCHATIUTENBHBIX CPEACTB.
[ToHsTHE O HAPKO3€ U HAPKO3HBIX
npenaparax. Kinetounslii u
HEPBHBIN HApPKO3.
dapmakoI0oruuecKas
XapaKTEPUCTUKA OTAENbHBIX TPy
HapKO3HBIX CPEJCTB.
[TocnenoBarenbHOCTh AEHCTBUS HA
LEHTPAIbHYIO CUCTEMY.
dusnongoruueckuii Cox; (paspl cHa.
Bunbl Hapyienunii cHa [lonsaTue o
MEINKaMEHTO3HOM CHE U
CHOTBOPHBIX IIperaparax
(TUITHOTHUKAX).

MonekynsapHble acleKThl
Horuuenuuu. OnuatHbie
peuenTopbl, UX TUIIHI.
DHkedanuHbl ¥ SHAOPHUHBI -
DHJIOTE€HHBIC JINTAHAbI ONTUATHBIX
PELENTOPOB.
AHTHUIICUXOTHYECKOE JICHCTBHUE,
BIMSIHUE Ha (DYHKITHIO
DKCTPAIUPAMHUIHON CHCTEMBI,
AMOIMOHANILHYIO c(pepy, PBOTHBIN
LIEHTp, apTEPUAIIBHOE JIaBIICHUE,
LEHTP TEPMOPETYJISILIUU.
MonekynspHble MEXaHU3MBI
JIEUCTBUSI HEUPOJIENITUKOB,
BJIIMSIHUE Ha J0()aMUHOBBIE,
CEPOTOHHUHOBBIE, aIPEHO- U
TMCTAMUHOBBIE PELENITOPBI, UX
JICWCTBUE HA KJIETOYHbIE
MeMOpaHbl, Ha ICTIOHUPOBAHUE
TKaHEBbIX MOHOAMHUHOB.
[ToreH1man-3aBUCUMbIEC HATPUEBBIE




KaHaJIbl KaK MUIIIEHU IeHCTBHUS
MECTHBIX aHeCTETHKOB. CIToCOOBI
WHTHOWPOBAHUS MOTCHIINAI-
3aBUCHMBIX HAaTPUEBBIX KaHAJIOB
MECTHBIMHU aHECTETUKAMMU.

Monysb «MoJieKyJasipHbIe OCHOBBI ceieKmnm» 9 kiace (68 yacon)

TeMbl OcHoBHOE conep:xkaHne JlesATeIbHOCTD
IIKOJbHUKOB
Tema 1. OCHOBHbIE BEXU Pa3BUTHUSA [TpakTrueckas pabota
MounekyasipHasi MOJIEKYJISIPHOI OMOJIOTHH. «Bpinenenne JIHK u3
ouostorus (20 u) HyknenHoBbI€ KUCTOTHI. OaHaHay.
OCHOBHbBIE TPUHIUIIBI CTPOCHHS. ITpakTnueckas pabora
Marpuunsie cuntessl. Perukarnusa | «Mogens JIHK-
— OCHOBA KJIETOYHOT'O JEIECHUS. OopUrammu».
[IpuHUIHNBI pENITMKALIUY. [TpakTnueckas pabora
Myramuu. Yto BbI3bIBaET «OmnpeneneHue

n3meHeHus B crpoennu JIHK.
[IpuHOHNBI penapanuu.
Tpanckpunuus. ['eHeTnuecKui
koa. Oprannsanus reHoMa BUPYCOB
[IpoTBOBHUpYCHBIE CPENCTBA,
MEXaHU3MBbI UX EUCTBUS.
Opranuzanus reHoma OakTepHii
AHnTHOaKTEpUaANTbHbIE IPEapaThl.
Opranu3zanusi TeHoMa 3yKapuoT
['eHOMHOE pelakTHUpOBaHUE.

KauecTBa MpenaparoB
JIHK ¢ nomoiiipto
CIEKTPO(HOTOMETPUI
(Tpu HATMYUH
o0opyaoBaHus).
[TpakTuyeckas pabora
«PerumkaTuBHas
MauimHa (urpa-
JIEMOHCTPALIHS ).
[TpakTrueckas pabota
«TP (Moxensb
aMILTU(DUKAIHS Ha
oymare)».
[TpakTueckas padora
«Cuna nmpoMoTopay.
[TpakTryeckas padora
«Pemienue 3a1ay Ha
TEHETUYECKUU KOJ.
Tpaucisus».
[TpakTnueckas padbora
«DonauHT OENKOBY.
HccnenoBarenbekast
pabota
«PacnpocTpanenue
AHTUOMOTUKOPE3UCTCHT
HBIX OaKTepHii».
[IpakTuyeckas pabota




«PaboTa B OBpeMEHHBIX
FeHEeTUYECKUX 0a3ax
na"HbIx. [IpoBeneHne
In silico ananusa

IIOCJIE0OBATEIILHOCTEN
TEHOBY.
Tema 2. [Ipeamer renetuxu. Kparkas Ponesas urpa
MoJiexyasipHbie VCTOPHSI Pa3BUTHS NIPEICTABICHAS | «AJUIEIIN.
OCHOBBI T€HETHKHU O HACJIEJICTBEHHOCTH. HccnenoBarenbckuit
(20 v) OT rena K Ipu3HAaKy: KaK poeKT MyTareHHbIe
packpacuTh Kota. YTo Takoe (baKTOopHlI.

npusHak? I[IyTe oT rena 1o
npu3Haka. Myramuu. Asenu.
['eTepo3uroTsl 1 FOMO3HUTOTHI.
JIoMUHAHTHBIE U PELIECCUBHBIE
aJLJIeIIN.

['eHBI CTPOST OPraHu3M.
BxiroueHue 1 BBIKITFOUEHUE
Oompi10r0 HabOpa reHoB. Kak
KJIETKHA TOHUMAIOT, KAKUE TE€HbI
JTOJKHBI pa0OTaTh.

JIuckpeTHOe Hacae10BaHue
IIPU3HAKOB. 3aKOHBI MeHaes:
OJIMH I'€H - OJIMH npu3Hak. Cxema
CKpeIMBaHMs. 3aKOH
eIMHO00pa3usi TMOPUJIOB IIEPBOTO
MOKOJIEHUA. 3aKOH paclIerICHUs
IPU3HAKA BO BTOPOM MTOKOJICHUHU.
3akoHbl MeHemns: HECKOJIBKO
T'€HOB - HECKOJIBKO MPU3HAKOB.
JiuruGpuiHoe CKpenuBaHue.
He3saBucumoe pacxoxienue
xpomocoM. CrernieHHoe
HaCJIeIOBaHUE.

BzaumoeiicTBre reHos.
AJuienbHOE U HeaJlIeIbHOE.
Omnpenenenne nona. [lomoBeie
XpoMocOoMbI. CaMIIbl U CAMKH.
Bnusinue akTopoB okpyskaroniei
cpeapl. XpOMOCOMHOE
omnpezenenue nosna. [loaoseie
xpomocoMsl. [IpobGrema
JOMOJIHUTEIILHON X-XPOMOCOMBI Y
XKEHIIUH. TpexXuBETHbHIE KOLIKH.

Poneras urpa «Cyns0a
KJIETKW». | eHbI-
MEPEKIIF0YATENH.
[IpakTHueckoe 3a1aHue
«ANTrOpUTMBI 17151
KJIETOK.
[IpakTrueckoe 3aganue
«Enunoobpasue
MIEPBOr0 MOKOJIEHUS.
[IpakTrueckoe 3a1anue
«Pacmennenue Bo
BTOPOM ITOKOJICHUW.
HccnenoBaTenbCkuil
MPOEKT «3aKoHbI I
Mennens B
SKCIIEPUMEHTE.
[IpakTueckoe 3ananue
«Pemetka Ilenneray.
[IpakTryeckoe 3aganne
«Hacaenosanue,
CLEMJICHHOE C ITOJIOM.
[IpakTrueckoe 3aHsATHE
«B3aumMonencTBus
I'C€HOB (MOJICTUPOBAHHUE
CHHTE3a U TpaHCIopTa
MIUTMEHTA B KJIETKY)».




Tema 3.
MouJiekyasipHbie

OCHOBBI CCJICKIINU
(28 v)

['eHpl B TONYIALUSX: BEIUKOE
paBHOBecue. [Tomymsanus. Yactorsl
BCTPEYAEMOCTH MPU3HAKA U
ajuielist. Y papHeHue Xapau-
BaiinOepra. [lonynsuun
MEHSIIOTCS: YUCIIEHHOCTb,
MHUTpaIs U BEIOOp cynpyra.
DakTOphl, KOTOPHIE BHIBOAST
MOMYJIALINIO U3 PaBHOBECHS Xap/Iu-
BaiinOepra. YncieHHOCTb
nonyJsanuu. Ponesas urpa
«IddexT ocHoBarens». [peiid
reHoB. Myranuu. Hecimyyaiinoe
ckpemmBanue. M3omsuus.
[TonysAnuy MEHSIFOTCA:
€CTECTBEHHBIN 0TOOp. MexaHu3m
JIEHCTBHUS €CTECTBEHHOT'O OTOOpa.
JIBrokymuii oToop.
MoaudukarmoHHas
U3MEHYUBOCTh. CTaTUCTUYECKHUE
0COOEHHOCTH MOJIU(PUKAMOHHOM
n3MeHunBoctu. HacnenoBanue
KOJIMYECTBEHHBIX MTPU3HAKOB.
KonuyecTBeHHbIE MPU3HAKHU.
CpenioBasi KIBMEHUYMBOCTD
npusHaka. Koadpduiment
HacJaeayeMocTH pu3Haka. OTBeT
Ha otOop. [Torck reHoB
KOJIMYECTBEHHBIX MTPU3HAKOB.
OIHOHYKJIEOTHIHBIE BAPUAHTHI
reHoB. JIHK-uun. IlonHOreHOMHBIN
aHaJIU3 acCOLUALIMI.

«OMBI» HaJl FEHOMOM.
[Toctrenomuas spa. O6partHas
reHeTuka. « OMUKCHBIC»
uccnenosanus. [Iporeom,
MeTtabosnoM. JJomecTukanus u
LHEHTPbl TEHETUYECKOTO
pazHooOpasus. [Toncku pactenuii ¢
«XOPOLIMMMY MPU3HAKAMHU JJIS
yesnoBeKa. LIeHTpbl reHeTHYecKoro
pazHooOpa3zus. Hukounaii UBaHoBUY
Basunos. Cenekiusi.
KoMOuHnannonnas u rudpuiHas
cenekuus. ['erepo3uc.

[IpakTrueckoe 3agaHue
«YacToTsl ajieneu,
T€HOTHUIIOB U
(EHOTHUTIOBY.
HccenenoBarenbckuil
IIPOEKT «AHaIN3
T€HETUYECKON
CTPYKTYPHbI ONYJISIUN
(Ha OCHOBE 3aKOHA
Xapau-Baiinbepra)y.
PoneBas urpa « ¢ dexr
OYyTBLJIOYHOTO
TOPJIBIIIKAY.

PosieBas urpa
«EcTeCcTBEeHHBIN
oTOOpY.
HccnenoBarenbckue
paboThI
«MonaudukarmoHHas
U3MEHYUBOCTh
pacTEeHHni B Ipeesax
BaIllEr0 MECTa
KUTEITHCTBAY.
[IpakTrueckoe 3a1aHue
«ATPOHOMBI».
[IpakTrueckoe 3axaHue
«I"oMonornueckue
PAIBbI HACIEICTBEHHOM
U3MEHYUBOCTH.




CoxpaHUTh U U3yYUTh T€HbI, YTOOBI
MeHATh Oynymee. Kak mpaBuibHO
XpaHuTh TeHbl. Komnekuun
TEHETUYECKUX PECYPCOB PACTEHUM.
[TpakTuky™m w/nim
MCCIIEI0OBATENBCKUI ITPOEKT:
MeTobl KyJIbTUBHPOBaHHUS IN Vitro
JUJIS COXPAHEHUSI TEHETUYECKUX
pECYpCOB PACTEHUH U JJIsl
YCKOPEHHOM CEJIEKINH
['eHeTnueckue LEHTPHI B HAILIEH
crpane. ['ne 3aHnMarorcs
TEHETUKOW U TEHOMUKOU JJIS1 HYXK /T
CEJIbCKOTO XO35IMCTBA.
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