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COILEPKAHUE

IHosicHuTeIbLHAA 3aNIUCKA
AKTYyaJIbHOCTh U HA3HAYEHUE MPOTPAMMBI
BapuanTsl peanuzaiuu nporpaMmbl U OopMbI TPOBEECHUS 3aHATHIM
BzanmocBs3b ¢ mporpaMmMoi BOCIUTaHUS

OcobenHoctu pabOTHI Megarora Mo nporpaMmme

Coaep:kanue Kypca BHEYPOUHOIi 1eATEJIbHOCTH
Monynb «Kak )KUBOTHBIE U PACTEHUSI TPUCTIOCAOIUBAIOTCS (IBOJIOIMOHHAS SKOJIOTHS)

5-6 xnacchl (34 yaca)

Monynbs «OCHOBBI pacTeHHEBOACTBa» 7-8 Kitacchl (68 yacoB) Monynb
«buorexnonorun» 7-8 kiaccel (68 yacoB)

Monynbs «MonekysipHble OCHOBBI (PU3MOJIOTHU U (papmakosorum» 9 kinacc (68 yacon)

Monynb «MonekysipHble OCHOBBI ceniekiuu» 9 kiacc (68 yacoB)

Ilnanupyembie pe3y/jibTaTbl 0CBOCHHUS KypPCa BHEYPOYHOI 1eATEIbHOCTH
JIMyHOCTHBIE pE3yNbTATHI
MeranpenMeTHbIe pe3yJIbTATHI

[IpeameTHbIE Pe3yIbTATHI

TemaTHuyeckoe NJIAHUPOBAHUE
Monynb «Kak )KUBOTHBIE U PACTEHUS TPUCTIOCAOTUBAIOTCS (IBOJIIOIMOHHAS DKOJIOTHS)

5-6 kmaccel (34 yaca)

Monynb «OCHOBBI pacTeHHEBOACTBa» 7-8 Kitacchl (68 yacoB) Moyib
«buorexnonorun» 7-8 kiaccel (68 yacoB)

Monyns «MonekynsipHble OCHOBBI (U3HOJI0THHN U apmakoiorumn» 9 kiacc (68 gacos)

Monynb «MonekysipHble OCHOBBI cesiekuu» 9 kiacc (68 yacoB)



HOACHUTEJIBHASA 3AIINCKA

AKTYaJbHOCTh M Ha3HaueHUe mnporpammbl. IIporpamma paspabotana B
COOTBETCTBUM C TpebOoBaHUsIMU DenepalbHOro rocyJapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHJapTa OCHOBHOrO oOmiero oOpa3oBaHUs, OpPUEHTUPOBaHA Ha oOOecleueHHe
WHIUBUATYATBHBIX TMOTPEOHOCTEH O0Oydaromuxcsi ¥ HalpaBieHAa Ha JOCTIKEHUE
MJIAHUPYEMBIX Pe3yJbTaTOB OCBOCHUS MPOTPAMMBI OCHOBHOTO OOIIEro o0pa3oBaHUs C
y4eTOM BBIOOpAa Y4YaCTHHKaMH OOpa30BaTENbHBIX OTHOIICHHH KypCOB BHEYPOUYHOM
JESATENBHOCTU. JTO TMO3BOJSET O00ECIEeUNTh EIUHCTBO OOS3aTENbHBIX TpeOOBaHUM
®I'OC BO BceM MPOCTPAHCTBE MIKOJILHOTO 00pa3oBaHUs: HE TOJBKO Ha YPOKE, HO U 3a
€ro npeaeiaamMu.

AKTyaJIbHOCTh ~ peajiM3allil  JTaHHOW  mporpamMMmbl  OOyCJOBJ€HAa  caMOu
0COOEHHOCTHIO MMPOEKTHO-UCCIIECOBATEIBCKOM ACSITEIIBHOCTU. DTa NEATEIBHOCTD JICKHUT
B OCHOBE T03HABATEILHOTO MHTEpeca peOeHKa, SBISICTCS 3aJI0TOM YMEHHS TUTAaHUPOBAThH
mo0ble JIEWCTBHST M BaXHBIM YCJIOBHEM YCIENIHOW peanu3anuu wuaeu. JloOwie
M3MEHEHHUS] COBPEMEHHOTO OOIIeCTBa CBS3aHBI C MPOEKTAMH U HCCIEAOBAHHUSIMU — B
HayKe, TBOpYECTBE, OW3HEce, OOIIECTBEHHOM >KU3HU. [109TOMY BaKHBIM AIIEMEHTOM
pPa3BUTHS JMYHOCTH OOYy4Yalollerocst SBIsETCS (POPMUPOBAHUE OCHOBHBIX HAaBBIKOB
IPOEKTHOUCCIIEA0BATEIBCKOMN NESITENBHOCTH.

[Tporpammoii mpeaycMoTpeHo (GopMUpPOBaHUE COBPEMEHHOTO TEOPETUYECKOTO
YPOBHSI 3HAHMI, a TaKXK€ W TMPAKTHUYECKOTO OMbITa paboThl ¢ JTa0OpPaTOPHBIM
000pyIOBaHUEM, OBIIAJICHUE TPUEMaMH HCCIIEIOBATEIbCKON NeATeTbHOCTH. MeTobl
opraHu3alud  00pa30BaTENIbHOW W HAYyYHO-UCCIIENIOBATEIbCKOW  JESATEIHHOCTH
npeaycMaTpuBaloT (HOPMUPOBAHHE y OOYYaAIOIIUXCSA HECTAaHAAPTHOTO TBOPYECKOIO
MBIIIJIEHUS, CBOOO/IbI CAMOBBIPAXKEHUSI M MHJIUBUIYATbHOCTH CYKICHUM.

Jlnst momHOTO y4eTa TOTPEOHOCTEW ydYamuXcsi B MpOrpaMMe HCIOJb3yeTCs
muddepeHIIMpOBaHHBIM  TOAXO0/, YTO CTHUMYJUPYET Yy4allerocs K YBEIHYCHHUIO
NOTPEeOHOCTH B MHAMBUYATbHON, MHTEIIEKTYaIbHOW U MO3HABATEIHLHOM IEATETbHOCTH
U Ppa3BUTHI0  HAy4YHO-HUCCIIEIOBATEIIbCKUX  HaBBIKOB.  [Iporpamma  crtaHer

BOCTpeOOBAaHHOM B MEPBYIO OYepe/b MIKOJIbHUKAMH, KOTOPbIE UMEIOT CTOMKUI MHTEPEC



M COOTBCTCTBYIOIIYIO MOTHBAIUIO K H3YUYCHUIO IPEAMCETOB CCTCCTBCHHO-HAYYHOI'O
IMUKJIa, CCTCCTBCHHBIM HAaYKaM U TCXHOJOTI'HAM.

B mogpocTkoBOM BO3pacTe yyaluecs MPOSIBISIOT CBOK 3aUHTEPECOBAHHOCTH B
TOW WM WHOW 0OJlacTH 3HAHWM, HAyYHOM HAIpaBJICHUH WU MPOodheCcCHOHATBHOM
HesSTeNbHOCTH. TakuMm 00pa3oM MPOUCXOAUT (OPMHUPOBAHHUE TO3HABATEIHLHOU W
npodeccuoHaIbHON COCTABISIONICH JTMYHOCTH, TIOMOTAET y4YallleMycCsl B OINpPEICICHUH
OyIymiero >KM3HEHHOTO MyTH M B NPOQPECCHOHATBLHOM BBIOOpE MOCIe OKOHYAHUS
mKkoybl. [1ogo0HOTO pojia 3aMHTEPECOBAHHOCTh CTUMYJIMPYET TOCTOSHHOE >KETaHHE
IIKOJIbHUKA K TIO3HAHUIO HOBOTO, PACHIMPEHHIO M YIIIYOJIIEHUIO COOTBETCTBYIOLIUX
3HAHUW, U TOJYYEHUIO HOBBIX B TOM YHCJI€ NPAKTHUUYECKUX HABBIKOB, a TaK¥ke
MOTHUBHUPYET y4aIerocst Ha mpoQGoprUeHTAIIUIO.

[Iporpamma HaienieHa Ha TIOMOIL PEOCHKY B OCBOCHMHM OCHOB OpTaHW3allud |

OCYIIIECTBJICHUSI COOCTBEHHON MPOCKTHO-UCCIIEOBATEILCKOM ISITEIHPHOCTH, a TAKXKE B
MPUOOPETEHUH  HEOOXOJMMOrOo  OmbITa Uil  paboThl Haa  WHIAWBHUIYaJIbHBIM
UCCJIeOBaHUEM WM MpoeKToM. IIporpamMma moMOXXeT IIKOJIBHUKY B Oojiee TITyOOKOM
M3YYEHUU MUHTEPECYIOIIEH ero 00JIacTH €CTECTBEHHBIX HAyK, a TaKKe B MIPUOOPETCHHUU
BOKHBIX COLMAIBHBIX HABBIKOB, HEOOXOJMMBIX JJISI MPOAYKTUBHOM COIMATU3AIUU U

dhopMupOBaHUSI TPAXKIAHCKOUN MO3UIIUU:

— HaBBIKA CAMOCTOSITENIBHOTO PEIICHHs] aKTyaJbHbIX MCCIEI0BATEIbCKUX WU
MPaKTUYECKUX 3ajad, BKIIOYAIONIETO B ce0s yYMEHHE BHJIETh U AHAJIM3UPOBATH
npoOJiemMbl, HYXXJAIOLIMeCs B PEIICHUH, YMEHHE JeTalbHO IpopadaTeiBaTh U
peanu30BbIBaTh CIOCOOBI padOTHI C HUMH, YMEHHUE IJIAHUPOBATh COOCTBEHHYIO paboTy

H CaMOCTOATCIIbHO KOHTPOJUPOBATH CBOC IPOABUKCHHUC K JKCJTACMOMY PC3YJIbTATY,

— HaBbIKA I'€HEpUPOBaHUSA U O(OpPMIIEHUS COOCTBEHHBIX HJIEH, 0OJICUEHMs HX B
yA00HYIO JUIS pacpocTpaHeHUs popmy;

— - HaBbIKa YBAXWUTEJIBHOIO OTHOLIEHUS K YYXUM B3[JISAaM M UIEAM,
opopMieHHBIM B paboTax Apyrux JIIOAEH, JApyruX aBTOPOB — BIIAJIETbLEB
MHTEJIEKTYaJIbHOM COOCTBEHHOCTH;

—  HaBblKa MyOJMYHOIO  BBICTYIUIEHHS  Hepel  OOJbIION  ayJuTOpHEH,
apryMEHTUPOBAHMS W OTCTAWBAaHUS CBOEW TOYKH 3pEHHUS, OTBETOB HAa BOIPOCHI
CBEPCTHUKOB U B3POCIHbIX, YOSKICHHS APYTUX B CBOEH MPaBOTE, MPOJIBUKEHHSI CBOUX
UaeH;

— HaBblKa PabOTBHl CO CHEIHATU3UPOBAHHBIMU KOMIBIOTEPHBIMH IPOrpPaMMaMH,

7a00paTOpHEIM  O0OPYZIOBAaHUEM, TEXHHUUYECKHUMH YCTPOMCTBAMHU, OHOIMOTEUYHBIMU



dboHmaMM W UWHBIMH  pecypcamMH, ¢ KOTOPbIMHM  MOXET OBITh  CBsI3aHA
MIPOEKTHOUCCIIEOBATENbCKAS AEATENbHOCTD IIKOIbHUKA.

Kpome Toro, pabora mIKOJBRHHMKA HaJ MPOEKTOM WWJIM HCCIEeIOBaHUEM OyaeT
CIIOCOOCTBOBATH M PA3BUTHIO €T0 aJICKBATHON CaMOOIICHKH.

BapuanTtsl peaau3auuu nporpaMmMbl 4 (OpMbI IPOBeAEHNUS 3AHATHIA.

JlanHass mporpamMma paccyuTaHa Ha paboOTy CO MIKOJBHUKaMHU 5-9 KIaccos.
[lenarory Ba’kHee aKIIEHTUPOBATh CBO€ BHUMAHUE HE CTOJIbKO Ha KAYECTBE Pe3yjIbTara
MPOEKTa WJIM UCCIIEIOBAHUSA, CKOJILKO Ha TOM, YTOOBI yHaIIUNCS MOTydall 3HAaHUS B TOM
YUCJIE U YEPE3 BBIINOJHEHNUE MPAKTUYECKOTO 3aJIaHMsl, IEJIal BBIBOJIBI U YMO3AKIIOUEHHUS
HA OCHOBAaHMHM CBOETrO HCCIIECIOBAHUS, YUYWIICA CpPaBHUBATH €ro pe3yJbTaTbl C
TEOPETUYECKUM MATEPUAIIOM M HCCIEIOBAHUSMH JAPYTMX IIKOJBbHHUKOB. Takum
0o0pa3oM, IIKOJbHUK OCBOUT OCHOBBI IPOEKTHO-UCCIEN0BATENBCKON JESITENIbHOCTH U
MPUOOPETET HABBIK KPUTUYECKOT'O OTHOIIEHUS K MaTepuay.

[Iporpamma pa3dbuTa Ha MOJYJIH, KOTOpbIE MOTYT OBITH HCIIOJIB30BaHBI JIHOO
4acTHU4HO, JM00 monHocThio. Tak wmonynb «Kak IKMBOTHBIE U pacTeHHUS
NPUCTIOCA0IUBAIOTCS (IBOJIIOIMOHHAS JKOJIOTHS) MPEAIonaraeTcs s U3y4yeHus B 5
wim 6 kiacce B TeueHwe ojHoro roga (34 waca B roxa). Moaynu «OCHOBBI
pacTeHueBOACTBa» W «buorexHomorus» paccuutaHbl Ha 68 4YacoB M MOTYT OBITh
peanu3oBaHbl B TeueHUHU 2-X JeT (mo 34 yaca B rojJ) WiM B TeueHuu 1 roga (68 yacos B
ron). Bo BTopom ciydae BO3MOXKHO MpOXOkaeHHEe obOoux wmoxayJed («OCHOBBI
pacTeHHeBOjACTBa» B 7 winum 8 knacce, «buorexHomorum» B 7 wim 8 Kiacce).
AHasiornyHo Moaynu «MoJeKyIsipHble OCHOBBI (PU3HOJOTHH U (HApPMAKOIOTUU» U
«MonexkysipHblE OCHOBBI CEJEKLIMW» paccuuTaHbl Ha 68 YacoB MW MOTryT OBITh
peanu3oBaHbl B TeueHUH 2X JeT (1mo 34 yaca B ro) uiau B TeueHuu 1 rona (68 yacos B
ron). Bo BTopom ciydae BO3MOXKHO MPOXOXkACHUE 000ux Mopayiel («MoiekyaspHbie
OCHOBBI celekiuu» B 8 Kkiacce, «MOoJeKyJIsIpHbIE OCHOBBI (DU3UOJIOTHH U
dapmakonorun» B 9 kiacce).

MoXHO pPEKOMEHI0BaTh HCMOJb30BaTh Moayiau «Kak >KMBOTHbIE W pacTCHUS
npucnocadnmBamTcsa», «OCHOBBI PaCTEHHEBOACTBA», «MOJIEKYJISIpHbIE OCHOBBI
CEJICKITMM» B Ka4eCTBE HEMPEPHIBHOTO 00pa3zoBaTenbHOTO Inkia (5-9 kiace mo 1 gacy B
HEJIET0) JJIsI KJIACCOB arpoOMOTEXHOJOTHYecKol HampasieHHOCTH. Monynu «Kak

JKUBOTHBIC W PACTCHHA HpI/ICHOCEl6JII/IBaIOTC$I», «buorexHonorun» u ((MOJ'IGKy.HHpHBIe



OCHOBBI (hM3HOJIOTHH U (DAPMAKOJIOTHM» B KaUECTBE HEMPEPHIBHOIO 00pa30BaTEIIBHOTO
nukna (5-9 knacc mo 1 4yacy B HemeNo) JUisl KJIACCOB OMOTEXHOJIOTMYECKOTO WU
METUITTHCKOTO HAIPaBJICHUH.

B3aumocBsa3bs ¢ nmporpammoii BocnuraHus. [Iporpamma kypca BHEYpOUYHOU
NEATebHOCTU pa3paboTaHa C YYETOM PEKOMEHJAlUM TPUMEPHOW IPOrpaMMBbl
BOCIIUTAHUS,  YYHUTHIBAET  IICUXOJIOTO-TICAArOTHYECKHE  OCOOCHHOCTH  JIaHHBIX
BO3PACTHBIX KaTErOpUil. DTO TMO3BOJIICT Ha IMPAKTUKE COCAMHHUTH OOYYarollyr H
BOCIIUTATEIBHYIO JICATEIBHOCTh TI€arora, OPHEHTHPOBATH €€ HE TOJbKO Ha
WHTEJUICKTYallbHOE, HO M Ha HPABCTBEHHOE, COIMAJIbHOE pa3BUTHE peOeHKa. ITO

MPOSIBIISIETCSL:

— B NPUOPUTETE JIMYHOCTHBIX PE3YyJIbTATOB pealu3alyy IPOrPAMMBI BHEYPOUHOMU
NEATENbHOCTH, HAIICANINX CBOE OTPAKEHUE W KOHKPETHU3aLUI0 B IMPUMEPHOU

MporpamMMe BOCITUTAHUS;

— B BO3MOJXHOCTH KOMINICKTOBAHUA PA3HOBO3PACTHBIX TI'PYIIT OJIA OpPraHu3alun
HpO(I)OpHCHTaHHOHHOfI ACATCIIPHOCTH  IIKOJIBHHUKOB, BOCIIMTATCJIBHOC 3HAYCHUC

KOTOPBIX OTMEUYAETCS B MPUMEPHOU MPOTrpaMMe BOCITUTAHHUS;

— B HWHTEPAKTHBHBIX (opmMax 3aHATHNA 71 IIKOJIHHUKOB, 00ECIICUMBAIOIINX
OOJBITYI0 WX BOBJIEYCHHOCTH B COBMECTHYIO C TIEJaroroM W JPYTUMHU JIEThMU
JESTENHPHOCTh W BO3MOXHOCTH OOpa3oBaHHWs HAa €€ OCHOBE JETCKO-B3POCIBIX
OOITHOCTEH, KIIIOYEBOE 3HAUYCHHE KOTOPBIX Il BOCIHUTAHUS TIOTYEPKUBACTCS

[IPUMEPHOM ITPOTPAMMON BOCITUTAHUS.

Ocob0eHHocTH Pa0dOTHI YYHTEJISl 110 MPOrpamMMme. 3a1a4a YYUTENS COCTOUT B TOM,
4TOOBl  CONPOBOXKJATh MpoOLECC MNpOo(EeCcCHOHATBHOM OpPHUEHTALMK IIKOJbHHKA,
packpbiBas MOTEHIMAN KaXXIO0ro 4epe3 BOBJIEUEHHE B MHOTOOOPA3HYIO JESTENbHOCTD,
OpraHu30BaHHYI0 B pa3Hbix (opmax. [Ipm 3TOM pesyiabTaToM paboThl yduTENsl B
NEPBYI0 OUYEpElb SBISIETCA JIMYHOCTHOE pa3BUTHE yyanierocs. JIMYHOCTHBIX
PE3yJIbTATOB YUUTENb MOKET JJOCTUYb, YBJIEKas YYEHMKAa COBMECTHON U MHTEPECHOU UM
000UM JESTENbHOCTBIO, YCTAaHABIMBAas BO BpeMs 3aHATUN JOOpOKEIATENbHYIO,
MOJJIEPKUBAIOILYI0 aTMoc(epy, HaChILas 3aHITHS LEHHOCTHBIM COJIEpKaHUEM.
IIpumMepHas cxema nIpOoBEACHUS 3aHATHUN 110 TPOTPaAMME:

1. O0bsicHEeHHE TCOPCTUUCCKOIO MaTCpualia 1o Tc¢Mc.



2. TloaroroBka K OHKCIEPUMEHTAJIBLHOMY 3aHSTHIO, OOCYX JACHHE OOBEKTOB IS
MIPAKTUYECKOTO 3aHATHS.

3. TlpoBeneHue NpaKkTUYECKOTO 3aHITUS — OCHOBHAS 3a/1adya OCBOCHHE METO0JIOTHH
JAHHOT'O DKCIIEPUMEHTA.

4. Ilo OKOHYaHMM NPEMIOKUTH JAECTAM, KOTOPBIE 3aMHTEPECOBAINCH JAHHBIM
AKCIIEPUMEHTOM, Pa3BUTh €r0 B HCCIEAOBATEIbCKUN MpPOeKT. J[JI1 3TOro He0oOXOAMMO
0o0CyUTh OOBEKTHI, KOTOpblE YUYEHUK OyIeT UCCleqoBaTh, COCTAaBUTh IUIaH
DKCIIEPUMEHTA.

5. Ilomoub y4yeHHKY NpOaHAIN3UPOBAThH PE3YIBTATHI SKCIIEPUMEHTA.

OueHuTh pe3ynbTaTbl MPOEKTHO-UCCIEA0BATENBCKON JEATEIbHOCTH IIKOJbHUKOB
MOXHO B TIIpollecce 3allUThl HMMH CBOMX paboT B paMKax IIKOJIbHON

HAyYHOIIPAKTUYECKON KOH(DEpEHIINH.

COJIEP)KAHUE KYPCA BHEYPOUHOU JESTEJBHOCTH

Moayab «Kak :KHBOTHBIE U PACTEHUS] NPUCIIOCAOIMBAKTCS (IBOJIIOIUOHHAS
3K0JI0rus) 5-6 kiaaccel (34 yaca)

1. Mut uccneoyem s>cusvte 006vexkmul (6 uacos)

CBoiicTBa M CTPOCHHE KUBBIX OPraHU3MOB (CTpoeHHE KJeTkHu). Bum, ocodbb —
OpraHu3M Kak elhHas cuctema. Anantanuu (npucnocoOienus). [lonstue romeocrasa
&KUBOro opranuzma. CrocoOsl €ero nojaaep>KkaHusl.

[lonsitue BapuatuBHOCTH Tmpu3Haka. WccnepgoBarenbckue pabotel «Bce mm
(cunMIBL, O€NIKH, Oepe3bl U T.]1.) OqUHAKOBbIE? DOTOKBECTY.

Orpanuuenuss mopdomornyeckux u Qusnonorudeckux agantanuid. I[louemy
OpraHU3Mbl HE CTAHOBSTCA OECKOHEYHO OOJIBIIMMH, MAaJEHBKUMH, BCESTHBIM.
[Ipaktuueckast pabora «CocTaBisieM KHUTY PEKOPIOB PAaCTEHHI M >KMBOTHBIX HAIIETO
Kpasp».

2. Bausanue oxkpyxcarouwieit cpedvl na sncuevle opzanumol (12 uacos)

dakTophl OKpyKaromieil cpeapl (a0MOTHYECKUE, OMOTHYECKHE, aHTPOIIOTCHHBIE).
[Ipumepst  abuoTmdeckux (HaKTOPOB, OKA3BIBAIOIIMX OCHOBHOE BIUSHHUE Ha
KUZHEACATEIbHOCTh  KUBBIX  OpPraHW3MOB:  TEMIIEpAaTypa, CBET,  BIIAXKHOCTb.
[Ipaktruueckoe 3anstue «l[Ber u Temno» (KyOUKHU JbJa B3BECUTH, MOJIOKUTH B YAIIKH

[letpn Ha pa3HolBeTHYIO OyMmary, yepe3 30 MUHYT B3BECUTh 3aHOBO — KTO OBICTpee



pacrasun). [IpakTudeckoe 3anarue «HUTo pacTBopsieTcs B Bojie» (dKCHEepUMEHT « Kuakui
nomy). [Ipaktudeckoe 3anstue «Juddysus BemecTs B Bojae (pacTBOPHI)», «JIBrmkeHue
pacTBOpoB Mo 1BeTKY». I[IpakTuueckoe 3aHsitue «Jlem miaBaer B Boje (aiicOepru,
3aMep3aHue BoA0eMOB)». [IpakTuueckoe 3anstue «Jleg npu 3aMep3aHuy paciuupsieTcs»
(pa3pyliienue kaMHs (T0OYBOOOpa30BAHUE), 3aMEpP3aHUE KIIETOK).

OCHOBHBIE =~ 3aKOHOMEPHOCTH  MPHUCHOCOOJICHHS  JKMBBIX  OPraHU3MOB K
abuornyeckuMm (¢akrtopam. [IpucrnocoOieHuss K OCHOBHBIM aOMOTUYECKUM (haKTopam:
TeMmreparypa, BIaXHOCTb W cBeT. [Ipaktuueckoe 3ansatue «llly6a» (kKyOuku Jbaa
3aBEpHYTh B pa3HbIil Marepuain, B3BecuTb). lIpakTuyeckoe 3aHsiTue «IIUrMEHTHI
(MOXHO pa3zenuTh Ha BaTMaHe KpacuTenu u3 ¢uiomacrepoB». IIpakThueckoe 3aHsATHE
«Kak )XMBOTHBIE TUIaBAIOT B BOJIE» (DKCIEPUMEHT C MUTETKOM ).

UccnenoBarenbckue padoThl «BinusHue cBeta (Teria, BIaKHOCTH, COCTaBa MOYBHI)
HAa pacTEHUsT B ECTECTBEHHBIX WM MCKYCCTBEHHBIX YCIOBHUSAX» (Ha JIOCTYITHOM
Marepuae).

3. Bzaumooeiicmeus xcuevix opcanuzmos (4 uaca)

buotnueckne (akTOpBHL. 3aKOHOMEPHOCTH pa3BUTHSA ME>KBHIOBBIX
B3aUMOOTHOIIEHU. Ko3Bomonus (XHUIIHUK-)KEPTBA; Mapa3UT-XO35MH) DBOJIOLHS
ctpateruii  noObiBaHua numu. ConuanbHOCTh.  Bunbl-BceneHibl.  [lepedeHn
PaCTEHUUBPEIUTEIICH. HccnenoBarenbckas pabota «HabGnronenus 3a
B3aMMOOTHOIICHUSMHU YKUBOTHBIX NMPHU JOOBIBAHUM MHINUA (KOPMYIIKK JUISl TITHUI, IS
TOPOJICKUX WM CeIbCKUX >KMBOTHBIX). BeO-kamepsi». HccnemoBarenbckasi paborta
«PacrnpocTpaHeHre BUIOBCUHAHTPOIIOB B HAILIE MECTHOCTH.

4. Yenoesex 6 sncuznu pacmenuii u yxcueomuvix? (6 uacos)

Antponiorennsie (aktopsl. [IlpaBma M, YTO TMEpPBOOBITHBIC IJIFOAM JKUJIH B
rapMoHuH ¢ npupoaou. ONOMaIIHUBAaHUE U TPUPYUYCHHE )KUBOTHBIX U PACTEHUN. 3aueM
criacaTh BBIMUPAIOUIME BUJbI, KaK 3TO JiejiaTh. KyJbTYpHBIE PACTEHHUS U HUX JIUKUE
npeaku. [loyemy BakHO MX cOXpaHsTh. Pa3zHoOOpasue KyJIbTYPHBIX PACTEHMH M UX
3HaueHHUE B KU3HU yenoBeka. KpacHas kaura Bamei tepputopun. Ocobo oxpaHsiembie
Tepputopuu, 3anoBenHuku Poccum m mmpa. Ilpaktuueckass pabora «PazHoobOpasue
KYJbTYPHBIX PACTEHUI B BallleM PETHOHEY.

UccnenoBarenbckas pabota «BiusiHue aHTPOINOTeHHBIX (PAKTOPOB Ha pa3BUTHE
pacTeHuil B TOPOJI€/HACEIEHHOM ITYHKTEM.
Okckypeust/mpaktudeckas padora «OOIIT B Bamem pervoHe — yHHUKaJbHBIC

OOBEKTHI TPUPOIBI».



5. Oxonozuueckue nuwiu (6 uacos)

buochepa — omHa u3 BaxkHedmmx o6omouek 3emur. UTO TaKoe «IKOJIOTHUECKHE
HUIIM» W Kak oHU (opmupyroTcs? dopmupoBaHue 3HAHUKA O OHMOPA3HOOOPA3HUIO
KU3HEHHbIX  QOpM,  TIOBEJACHUECKMX  MPUCHOCOONEHHH,  MOAu(UKAIMOHHAS
M3MEHYHMBOCTH (Ha 6a30BOM ypoBHE). PacturensHbie coolmiecTBa u ux Tumbl. PazButue

Y CMEHBI PaCTUTENbHBIX COOOIIECTB.
UccnenoBarensckue paboThl «IDKOJIOTMYECKHWE HUIIM BOKPYT TeOs — OINMUCcaHHUe
dakTopoB okpyxkatomeil cpens». HccienoBatenbeckue paboThl «DeHonornueckue

HaOIIOIEHUS .

Moayib «OCHOBBI pacTeHUEeBOACTBA» 7-8 Ki1acchl (68 yacoB)

1. Beeoenue ¢ pacmenuesoocmeo (2 uaca)

Uro-Takoe pacTEHUEBOACTBO: OCHOBHbIE (DAKTOpPHI BbIpAIlMBaHUS PACTEHUM.
Hcropust pa3BUTHS arpoXuMuyeckux 3HaHui (padotsl M.B. Jlomonocoga, 0. Jlubuxa,
Byccenro, B.B. JlokydaeBa, K.A. Tumupszena, [1.A. Kocteruena, /[.H. IIpsuumankoBa

u ap.). [lpakrudeckas padota «bouka JInbuxa.
2. Aepomexnuueckuii 3xcnepumenm (6 uacos)

[IpaBuiia TOCTAaHOBKM arposkcnepuMeHTOB. llocTaHOBKa 3SKCIEPUMEHTOB C
pacTeHusIMUA. BBIOOp TEMBI, COCTaBICHUE THUIIOTE3bI, M U 3a/1a4 DKCICPUMEHTA 10
BBIPAIIMBAHUIO PACTEHHM B KOHTpoJUpyemou cpene. KOHTponu, NOBTOPHOCTH,
MpOBEJEHUE dKcrepuMeHTa. llnanupoBaHue »skcrepuMenTta. OUEHKa pPeE3yIbTaTOB
skcriepuMenTa. MccnenoBarensckas pabora «@DakTopbl, BIMSIONME HA MpOpacTaHHe
ceMsH (POCT IIPOPOCTKOB)».

OcBoeHME TEXHOJIOTUH KPYTIIOTOJIMYHOTO BhIPALIMBAHUS CaJlaTOB U MUKPO3EJIECHU
B KOHTPOJUPYEMBIX MCKYCCTBEHHBIX YycIOBUAX. COOp yCTaHOBKHM JHJisi BBIPAIMBAHUS
pPacTEeHHI B KOHTPOJIMPYEMBIX YCIOBHSIX.

3. Ponv xumuueckux ziemenmos 6 numanuu pacmenuii (20 uacos)

Bona. PactBop. BreITsiKa. AHUOHBI, KaTHOHBI, 3JIEKTPONPOBOJHOCTh U pH
pactBopa. Ponb XHMMHYECKHX JJIEMEHTOB B MNHUTaHUM pacteHuid. llomyueHue
NUTATENbHBIX BEHIECTB pacTeHusiMu. lIpaktuueckas padora «CxemMbl MNHUTATEIbHBIX
pacTBOpoB. PacueT 103 yaoOpeHuit A1t MUTaTeIbHBIX PACTBOPOBY.

YnoOpenusi: opraHu4ecKkue, MHUHEpPAIbHbIE, MHUKPOOUOJOTHYECKHE. THUIIBI

NUTaHUs pacTeHuid. Bo3aymHoe W MuHepaibHOE (KOPHEBOE) MUTAHUE PACTEHUHU.



TpaHncnopT mNUTATENbHBIX BEIICCTB PACTCHUN: BOCXOIAIIMM W HHUCXOJSAIIUA TOK.
Baxkneiimue kanuiinele, pocpopHble U a30THbIE yA0OpeHus, ux cBoictBa. [IpocTsie u
cinoxnble ynoopenus. [lpaktudeckas pabora «IIpaBuna cMemMBaHUS YIOOPEHUN
[TpakTuueckast pabora «llutanure pacTeHUt: TEXHOJIOTUS TPUTOTOBJICHUS MUTATEIBHBIX
PacTBOPOB ISl Pa3HBIX KYJIbTYP».

PocT u pa3BuTHe pacTeHMil: dTambl OHTOreHe3a, (PaKkTopbl, BIUSIONIME HA POCT
pacTeHMii: CBeT, TyCTOTa II0CaJIoK, mnuTaHue, cyoctpar. IIpakTuyeckas pabora
«MOHUTOPUHT MUHEPAJIBHOTO MTUTAHUS PACTCHUIN.

OcoOeHHOCTH THTAaHMS PACTEHU a30TOM. A30T W €ro 3HAUYC€HHE B JKU3HU
pacrenuid. @OpMBI a30Ta U UX MPEBPALICHUE B ITOYBE.

Uctounuku docdopa s pactenus. 3naueHue Gpochopcoiepxkaniux CoeTMHEHUN
B KJieTke. Pons Makpoaprudeckux coequneHnit hochopa B JHEPreTHIECKOM OOMEHE.

Brnusinue kanmust Ha (QU3MYECKHE CBOMCTBA MPOTOIUIa3Mbl, Ha (EPMEHTHI
YIJIEBOJIOPOJHOTO OOMEHa, CUHTE3 OeKOB U Ap. Ponb kanus B mojepKaHud HOHHOTO
OaslaHca B TKaHsX, B MPOIECcCax CaMOPETyYIISIUH.

PerynaropHass u cTpyKTypooOpa3oBareiibHas poOJib KalblHs. YuacTue B
00pa30BaHUU KJIETOYHOU CTEHKH, MOJJACPKAHUU CTPYKTYphl MEMOpaH M PEryJIsius Ux
POHUIIAEMOCTH.

3HadyeHHe MarHus B MeTaboJM3Me pacTeHumid. MarHuii B cocTaBe XJopoduiuia,
CXOJICTBO XJIOpO(UIUTA M TeMOTJIOONHA KaK CBUACTENIBCTBO €IWHCTBA OPTraHUYECKOTO
MUpa.

Cepa M ero OCHOBHBIC COCJIMHEHHS, UX POJb B CTPYKTYpPHOU OpraHu3aiuu
KJIETKH, y4aCTHE B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUSIX.

Muxkpooanementsl. [lpencraBiieHuss 0 pojlid MHUKPOIJIEMEHTOB B MeTabOIM3Me
pactennii. OCOOCHHOCTH MOCTYIUICHUsI MUKPOAJIEMEHTOB B pacteHus. CHHEprusM u
AHTAarOHU3M 3JIEMEHTOB MTUTAHUS PACTCHUI.

PacturenbHass nuarHocTuka W METOABl HUIIEHTU(DUKAIMK HEIO0CTaTKa/W30bITKA
aneMmeHTOB nutanus. [IpakTuueckas padota «PacturensHas JUarHOCTUKAY.

UccnenoBarensckas pabora «OuneHka COCTOSIHMSI KOMHATHBIX —PACTEHHI,
PACTEHHI Ha WIKOJIBHOW TEPPUTOPUH, YCTAHOBKA IMPUYMH IMATOJOTHYECKUX COCTOSHHUU

(Ipy HAJTUYHHN ).



HCCHC}IOB&TCJ’IBCK&H pa60Ta «OHCHK& BJIIMSIHUS Pa3JIMYHBIX JJICMCHTOB Ha

COCTOSIHUE PAaCTeHUH (COCTaBIEHUE PA3TUYHBIX TOJKOPMOK)».

4. Pezynamopul pocma pacmenuil. 3auyuma pacmenuil (4 yaca)

[Tonsitue o perymnsiTopax pocra pactreHuil. CTUMYISTOPBI pocTa — (PUTOTOPMOHBI
(aykcuHbI, THOOEPEIIINHBI, IUTOKUHUHBI). UHTHOUTOPBI pocTa pacTeHuid: 1. mpupoiHbIe
(abcum3oBasi KUCIOTa M HEKOTOpbIe (DEHOJbHBIE BellecTBa (MKyMapoBas, KOpUYHAs,
CAIMLIMIIOBAs K-Thbl), 2. CHUHTETHYEeCKHE (MOpP(AKTUHBI, pETApAAHThI, AEPOIUAHTHI,
JIECUKaHTbl, repOunuapl). OUTOMOHMTOPUHI U OLIEHKA COCTOSHHUS pacTEHUH.
CoBpeMeHHbIe crniocoObl MoHUTOpuHra. llpaktuueckas pabora «OUTOMOHUTOPUHT H
OLICHKA COCTOsIHUA pacTeHui. COBpeMEHHBIE CIIOCOOBI MOHUTOPUHTa.

UccnenoBarensckas padora «BiausiHue rerepoaykcuHa Ha mpopacTaHue (pocT Ha
Pa3HbIX CTAJIUAX, B Pa3HBIX YCIOBUAX) PA3IMUHBIX PACTCHUIY.

3amuTa pacTeHH OT BpeAuTeNiel: OCHOBBI OnomeToa. [Ipaktuyeckas padora

«I/IHCGKTapI/II/I: IMpaBHJIa U YCIO0BUS PA3BCACHU ITOJC3HBIX HACCKOMBIX)).

5. Boonas, necuanas u noueeHHasn KyJibmypbl, UX NPUMEHEHUE 6 GbIPAUUCAHUN
pacmenuii. Qu3zuonozusa pacmenuii (8 uacos)

Bonnas, mecuanas v mouYBEeHHas KyJbTYpbl, UX MPUMEHEHUE B BbIPAIIMBAHUU
pactenuii. [IpoBenenne Boabl B KOpHE U crebine pacteHuil. Ilpaktuueckas pabota
«KopnHeBoe naBieHue».

BoaHblii pexuM pacTeHUM: CTPOEHUE YCTBHUIL: (DAKTOPBI, BIUSIOLIIME HA HX
pPacKphITHE U 3aKpbITUE. 3HAYEHUE MEXaHU3Ma PEryJsilud HCHapeHus BIlaru
pactenueM. Ilpaktuueckas pabora «[IpuroroBnenue mnpemnapata yCTbHUI[ METOJIOM
CIIETIKA.

HccnenoBarensckue paboThl: «BiusiHue yClIoOBHIl cojep:KaHUs pacTEeHUN Ha
KOJIMYECTBO YCTBUI).

®oToCHHTE3 — YyHUKaJbHBII mIpouecc pacTteHuil. TemHOBas W cBeTOBas (pa3bl
dorocunTeza. 3HaueHue (HOTOCHHTE3a AJIs KHUBBIX opranu3moB. [IpakTuueckas pabora
«DyHKIMOHANbHAsA  JAMArHOCTUKA  PACTEHMM IO  aKTUBHOCTH  XJIOPOILIACTOB
UccnenoBarensckas pabora «Omnpenenenune xiopopmwmia A u b, ouenka

(OTOCUHTETUYECKON aKTUBHOCTH PACTEHUHN U ()aKTOPOB, BIUAIOIINX HA HEE.



@akTopbl pOCTa pacTEHUI: BO3yX U adpanud. [logzemHoe JbIxaHWe pacTeHUM:
COCTaB TMOYBEHHOTO BO31yXa, Ta3o00MeH. ['a3000MeH mnpu  OeCrOYBEHHOM
BbIpamuBanuu. Ilpaktuueckas padora «Aspanusa, CO2 u O2. JlpixaHue pacTeHU».
[IpakTuueckass pabora «J/[pixaHue pacTeHUil: OIlEHKA WHTEHCHUBHOCTH JIbIXaHUS
PacTEeHUN U IIIOJIOBY.

Uccnenosarensckue paboTel: «BausHue crocoba BeIpaniuBaHusg (cocTaBa
NMUTATEILHONW CMECH, CXEMbl BHECEHHUSI) HA POCT U PA3BUTHS PA3IMUHBIX PACTCHUIN.

6. Kyniomypnwie pacmenus. Coepemennnle acnekmul ceaexkyuu (20 uacos)

Kak wyenoBek cran wucnonb3oBaTh pacteHua? CBs3b pa3BUTUSA LUBUIM3ALNAA
YyeJloBeKa M oJoMalllHuBaHus pacteHuil. Jlomectukanus. Jluckyccusa «/lomectukanus,
BCE JIM PACTEHUS M IKUBOTHBIE, KOTOPBIE JKUBYT pSAJIOM C YEJIOBEKOM HM
OJIOMAIIHUBAOTCS? MOXHO JIM CYUTATHh TAPAKAHA OJOMAIIHEHHBIM )KUBOTHBIM ?»

HacnencTBeHHOCTh M M3MEHYMBOCTh — OCHOBHBIE CBOMCTBA JKMBBIX OPTaHU3MOB.
N3menunBocth. Bunmbl m3menumBocTh. [Ipaktmueckas pabora «MoauduxanmoHHas
M3MEHYUBOCTD (JIUCThSI, UTOJIKH C OJTHOTO JIEPEBA)».

['en — wMaTepuanbHBIl HOCHUTENb HACIEICTBEHHOCTH M  HM3MEHUYHMBOCTH.
HyxnennoBeie kucnotsl. JIokanu3anuss reHETUYECKOTO Marepuaina B KieTke. [lenenue
kierok. Pemmmkauuss JIHK. OcHoBHas  gormMa  MOJEKyISIpHOM  OMOJIOTHHU.
Tpanckpunuus. Tpancisauus. Mytaruu. [Ipaktnueckast padora «I'eH — nHCTpyKIuUs 1O
cOopke KieTkH (Ha O6ucepe win KOHCTpyKTope)». IlpakTuueckas pabora «Myrtanusa Ha
OoyrepOpone (000 OOBEKT M3 MpEnbIAyIIed padoThl, TAe W3MEHEHHWE HWHCTPYKIIUU
IpHUBEET K U3BMEHEHUIO BHELTHETO BU/1a 00BEKTa).

D¢ dexT OyThUIOYHOTO TOPJIBIIIKA M TE€HETUYECKoe pa3zHooOpazue. UTo Takoe
reH0aHk? 3ayeM COXpaHsITh F€HETUYECKHE pecypchl pacTeHuil? OCHOBHBIE CIOCOOBI
COXpPaHEHUsI TCHETUYECKUX PECYPCOB pacTeHuH (ex situ U in situ).

3nauenue pabor H.M. BaswioBa. 3akoH romojoruueckux psaoB. LleHTps
MIPOUCXOXKIEHUSI KyJIbTypHbIX pacteHuid H.M. BasunoBa u IL.M. JXXykoBckoro.
[Ipaktruueckas paborta o rpynnam « OTKy/la Ha HalllMX CTOJIax (PYKThl/OBOLIH/3IAKI.

OcHoBHble MeTonbl cenekuuu. [uOpuanszanus. dopmsl oTO0pa. OCHOBHBIE
HampaBJICHUs CEJEKUUU: YIy4llIeHUE YPOKaWHOCTH, YCTOMYMBOCTH K OMOTHYECKUM U
abuotnueckuM ¢akropam. IIpakrnueckas padora «BslpamuBaem ropox. Kak nposectu

CKpCIIMBAHUC Yy IrOpoOXar.



Ecte 1 xu3Hp B mnpoOupke? bBHOTEXHONOTHS KYyJIbTYPHBIX PACTEHH.
UccnenoBarenbckass pabora «BblpammBanue pacTeHUd B HOpoOUpKe» (MOXKHO
BOCIIOJIB30BAThCS PE3yJbTaTaMH MPEABIIYIINX HSKCIEPUMEHTOB 110 COCTaBIICHUIO
MUTATENbHBIX PACTBOPOB AJI PACTECHU ).

Kak  uenoBek  moxer  moauduuupoBate  pacteHua?  ['eHernueckoe
penaktupoBaHue. CoOBpeMEHHbIE  MOAXOAbl U JOCTHXKEHUS  T€HETUYECKOIO
penakTupoBaHus pactenuid. [IpakTuueckas pabora «I'eHOMHbBIE HOKHUILIBI

(monenupoBanue padbothl cuctembl CRISP-Cas).

7. Pacmumenvnas npooykuus. (8 uacos)
Hanzemurpie u moa3emMHble opranbl pacteHuil. [lober u BugoM3MEHEHHBIN moOer
pactenuii. CriocoObl pa3MHOKEHHUS PACTEHUH.

[lonsiTue o0 KayecTBe MNPOAYKTOB mnHUTaHUsA. I[IpoOnembl KOHKYpEHLMH
OTEYECTBEHHBIX IPOAYKTOB IIUTAHUS C UMIIOPTHBIMU. JIOTMCTHKA TOCTaBKU U CPEICTBA
coxpaHeHusi npoaykroB nutaHus. [Ipakrtuueckas pabora «llpegenbHO nomycThMbie
koHneHTpanuu (IIJIK) u metoasl KoHTposst 6€30MacCHOCTH PACTUTENBHBIX MPOIYKTOB
IIUTAHU.

Mukpo3senens: moje3HoCTh U TexHonorus. MccnenoBatenbekas padora «OLeHka

KauyecTBa BBIPAIIEHHONW MUKpPO3eJeHn» (JTu00 CBOs, TMO0 U3 Mara3uHa).

XUMHYECKHI AHAIN3 MPOIYKLHH. OCHOBBI criekTpooToMeTpun.
[Totenmmmometpus. Xpomatorpadus. [Ipakruueckas padborta «MeTobI OLIEHKH KauecTBa
pacTUTENbHONW MPOAYKIMU: XPAHEHHE M COXPAHHOCTh MHUTATENIbHBIX BEIIECTB» (MO
JTOCTYITHOMY 00OpYI0OBAaHHUIO).

UccnenoBarenbckas padota «OnpeneneHue ButamMuHa C METOAOM OOpPaTHOTO

TUTPOBAHMS B IUVIOJAX HA PA3HOM CPOKE (CI0c00€) XpaHEHHS.

Monyab «buorexnosorus» 7-8 kiaccol (68 yacon)
1. Buomexnonozus (4 uaca)

[TonsiTue OWUOTEXHOJOTHMU. 3ayeM YeIOBEKy OHUOTEXHOJOTMH, B UYEM UX
NPEeUMYIECTBO  Mepel  XUMHYECKMM  CUHTe30M.  OCHOBHbIE  OMOOOBEKTHI
OMOTEXHOJIOTHH: MPOMBILUICHHbIE MHUKPOOPTaHU3MBbI, KIETKM M TKAaHU PACTEHHI,
KUBOTHBIX U 4eloBeKa, Oumokatanu3atopbl. Ilpaktuueckas pabdorta «Ilpumepsr

IMPUMCHCHUA OMOJIOTHYECKUX O0OBEKTOB B TBOCH JKU3HH.



Ceipbe i1 OMOCHHTE3a W OIICHKa ero OWOJIOTMYeCKOW MEeHHOCTH. OCHOBHBIC
UCTOYHUKM yTIiepoja, aszoTa, ¢ocdopa, MUKpPOITIEMEHTOB. lccrnemoBaHne HOBBIX
HMCTOYHUKOB CBHIPhs (BKJIIOYAsi BOMPOCHI €T0 MpeaBapUTesIbHON 00paboTKH), pazpaboTka
HOBBIX TNUTATENIBHBIX CPEJl, B TOM YHUCJIE BKJIIOYAIONINX OMOCTUMYJISITOPHI U APYTHE
AJIEMEHTHI YIIPABIICHUS U ONITUMHU3AIMH IIPOIIECCOB OMOCHHTE3a. METOAbl ONTUMHU3AINH
MTUTATETBHBIX CPE]I.

2. Mukpoouonozus (12 uacos)

[TonoxeHne NPOKAPUOTOB B CHCTEME oOpraHudeckoro mupa. CTpoeHue
OakTepuanbHOi KineTku. Knaccudukanus 6akrepuit. Mopdomnorust 6akrepuii. [IpocTsie
U CIOXXKHBIE METOJbI OKpamuBaHus Oakrepuii. ®usmosnorus OaxkTepwii: TUTAHUE,
IBbIXaHHWE, POCT U pa3MHOXKEHHE. 3HAKOMCTBO C JJOMEHOM ApXeu (3KCTPEeMO(PHIBHOCTD,
ocobeHHOCTH cTpoeHUs KieTkH). JlabopaTopHas pabora « PUKCUpPOBAHHBIE MPETAPATHI
Oaktepuii. Ompenenenre (GOpMbI MPEIJIOKEHHBIX  KYJIbTYp MHKPOOPTaHU3MOB,
UCIIONIb3YsI TIPOCTOM MeTon okpacku» JlaGoparopHas pabota «OmnpeneneHue TuIia
KJIETOYHOM CTEHKM METOI0M OKpaluBaHus 1o ['pamy» (pu HaJTu4UK pEaKTHBOB).

MonouHokucnoe u cnuproBoe OpoxkeHue. PoToTpodHBIE U XEMOTPO(DHBIE
Oaktepun. Kunernueckoe  ommcaHue  Mmpolecca  pocTa  MHUKPOOPTaHHU3MOB.
OKCNOHEHIMAJIbHAsT ~ MOJielnb  pocta. KuHeTmka rubenn  MHKPOOPTaHU3MOB.
JlabopaTtophnas pabora «IIpurotoBrnenrue MpUKU3HEHHBIX MPENApPaTOB MOJIOYHOKUCIBIX
OakTepuin.

[TaTorennsie 6akTepun. YymHas majsouka v YepHast CMEpPTh, OOTYJIHM3M, CTOJIOHSK,
Tyoepkynes. Ucrtopust 60ps0bI ¢ OakTepuanbHbiMu HHpEKIHMsIMEU. JlabopaTtopHas padboTa
«IToceB cmbiBa ¢ pyk Ha yvamiku [letpu». JlabopaTopHas pabota «Bwimenenue yucTon
KyJabTypbl Oaktepuii. MeTton pa3BeneHuil. MeToI  UCTOMIAIOIMIETO — IITPUXAy.
Jlabopatopnass pabota «Mopdonorudyeckas XapaKTepUCTHUKA BBIICICHHONW YHUCTOM
KyJbTYPBI: XapaKTePUCTUKA KOJOHUH, PopMa OakTepuil, TUIT KIETOYHOU CTEHKI.

Boiitna 6eckOHEYHOCTH: aHTHOMOTHKU TPOTUB OakTepuil. MexaHu3Mbl JeHCTBHIA
aHTUOMOTUKOB. MexKieTouHas KOMMYHHKauus Oakrtepuil. YUyBCTBO KBOpyMa.
JlaGopaTopHas pabota «CpaBHEHHWE pPOCTa MUKPOOPTaHM3MOB Ha 4Yallke 0e3 U C
noOapneHus aHTUOMOTUKOBY» MccnemoBarenbckas padora «IloMck MHKPOOPTraHW3MOB
00Ja1ar0NIMX aHTATOHUCTUYECKOW aKTUBHOCTHIOY.

[Ipumenenue OakTepuil uenoBekoM. KuHernueckoe omnucaHue OHOCUHTE3A

IIPOAYKTOB MHKPOOpPraHu3Mamu. bakrepnn, KOTOpbIE MOTYT pasjaratb IUIACTHK.



UccnenoBarenbckas padboTa «BoiaeneHre MOJIOUYHOKUCTBIX OaKTepuil, HCCIIeJOBAaHUE UX
AKTUBHOCTH.

Mukpoopranu3mMbel B~ arpoOMOTEXHOJIOTHH. VICKyCCTBEHHBIE  accolMAINH
pacteHuit ¢ mukpoopranuzMamu. MccnenoBarenbckas paborta «BwineneHnue OaxTepwuii

ITOJIC3HBIX JJIA paCTeHHﬁ)).

3. JyKkapuomuueckue op2anu3mol 6 OUOmMexHo102uu (naecHesvie 2puonl,
oposicrcu, 60oopocau) (12 uacoe)

[1necHeBbie rpuOBI TPOYIIEHTHI OMOJIOTMYECKH AKTUBHBIX BEIIIECTB.
OOmass xapakTepUCTHKa IPOXKEH caxapoMHUIETOB. VCTopusi MCIONb30BaHUS

JIPOACGKEH B TPATUIIMOHHON OMOTEXHOJIOTHH. TEXHOJIOTUN BUHOMIETHUS U XJIEOOTICUSHHUSI,
CHEIUMATN3MPOBaHHBIE packl JIpoxoked. Metabonusm nposxoked. Peakius ciupToBOro
opoxxenusi. Jlabopatopnas paborta «lloacuer kietok nposxoked B kamepe [opseBay.
JlabopaTtopHas padota «OOHapyX)eHUE MPOAYKTOB CIUPTOBOrO OPOKEHUS: ITUIOBOTO
COUpTa M yriekuciaoro raza». llomydeHue BTOPUYHBIX METAOOIUTOB B JPOXKAKAX.
Jpoxoku Kak npoayueHThl OnoTorius. [lonydyeHue 1eneBbix OEIKOB B IPOKKAX.

OcoOGeHHOCTH BEreTaTUBHOTO U IOJIOBOTO Pa3MHOKEHHUS Y JIPOXKKeH, 3HaueHHe
U3YUYEHUsS MHUTO3a W LHUTOKWMHE3a Il ONTUMH3ALMHU IPOLECCOB KYyJIbTUBUPOBAHUS
JIPOACGKEBBIX IITAMMOB, TIOHUMAHUS MPUYUH MATOT€HHOCTH JPOXKKEN U rpuloB, MOUCKA
MulleHell  (QYHTHIUAOB H  pa3pabOTKU HOBBIX JIGKAPCTBEHHBIX  IpENapaTosB.
JlaGoparopnas pabota «HaOmioneHne  pa3MHOXKEHHS — JPOXKIKEBBIX  KIETOKY.
[Ipaktuueckas pabora «llomydyenune TBopora u kedupa Ha OCHOBE MOJOYHOKHCIIBIX
Oaktepuit». Ilpaktnueckas pabora «OCHOBHBIE BHJBI KBaca M HMX XapaKTEPUCTHUKA
«/IpoK1M M MOJIOUHOKHCIIbIE OaKTepuu, MPUMEHSEMbIE ISl MPOM3BOACTBA KBACa».
[Ipaktiueckast pabora «CpaBHUTENbHBIA aHAIW3 PAa3BUTHS OPOAOKEH B adpOOHBIX U
aHa’POOHBIX  ycnmoBusAx». IlpakTtuueckas pabora «MeTOasl OIEHKH CBOWCTB
XJIeOOMeKapHbIX Jpoioked. OCOOEHHOCTH MPUMEHEHHUS! MPECCOBAHHBIX, CYIIEHBIX U
WHCTAaHTHBIX Apoxokeiy. MccnenoBarensckas pabora «BnusHue QU3MKO-XMMHYECKUX
(aKkTOpOB Ha KaueCcTBO OMOTEXHOJIOTMYECKOW MPOIyKIuU (KBac, kKepup, Chip, XjIed u
Ip.)».

Bopopocian — mepcneKTUBHBIM OOBEKT AJIs MPOU3BOJCTBA O€lKa M YTJIEBOJOB.

buoTrexHonoruueckue MCTOAbI OYHUCTKH TBCPAbBIX, JKHAKHMX OTXOAOB H F33006p33HBIX



0oTX0710B TIpon3BoJIcTB. CTO4YHBIE BOJABL. CXEeMbl OYUCTKH. BHOMUIBTPHI, a’3pOTEHKH,
METAaHTCHKHU, OKCUTCHKH. AKTHUBHBIA WJI M BXOJAIIME B HEr0 MHKPOOPTAHU3MBI.
Hcnonb3oBanue BOIOpPOCIIE B OUMCTKE CTOYHBIX BOJ. McciaeqoBaTensckas paboTta

«Bnusaue dpusnko-xumuyeckux aktopoB Ha pocT Bogopocau (Chlorella vulgaris)».

4. Hacneocmeennas ungpopmauus (8 uacos)
HacneacTBeHHOCTh M U3BMEHUMBOCTh — OCHOBHBIE CBOMCTBA UBBIX OPraHU3MOB.
N3menunBocth. Buasl u3mMeHunBocTh. l[IpakTuueckass padora «MoaudukanuoHHas
M3MEHYUBOCTD (JIUCThSI, UTOJIKU C OJTHOTO JIEPEBA)».

['en — wMaTepualbHBIH HOCUTENb HACIEACTBEHHOCTM U  HU3MEHYHBOCTH.
HyxknennoBeie kuciotsl. Jlokanu3zaius réeHETUUYECKOTO Marepuala B kieTke. [leneHue
kierok. Pemmmkanuss JIHK. OcHoBHas gormMa  MOJEKYJISIpHOM  OMOJIOTHHU.
Tpanckpunmus. Tpancusaus. Mytaruu. [Ipaktuueckast pabora «['eH — HHCTPYKIUS TI0
cOopke KJeTku (Ha Oucepe miam KoHCTpykTope)». [IpakTnueckas padora «Myrtanus Ha
OytepOpone (m000M O0OBEKT W3 MpEenbIAylie padoThl, IJe W3MEHEHUWE WHCTPYKIIUU

IMPUBCACT K UBMCHCHWIO BHCIIHCTO BHAA O6’BCKT3)».

5. Bupyconozus. (6 uacos)
[Tonoxenue BUPyCOB B CUCTEME OpraHUYecKoro mupa. CTpykTrypa U XUMHYECKUN

coctaB BupycoB. Kiaccudukanus BupycoB. Penpoaykuus BupycoB. IIpocmotp
JOKYMEHTAJIBHOTO (MiIbMa O BUpyCax.

Bupycsl - Bo30ynutenu nHpekuMoHHbIX Oose3neil. OHkoBupychl. bakTepuodaru:
CTpoeHue, CcBoWcTBa, npuMmeHeHue. [lpaktuueckas paborta. «MeTon pa3BeAcHUI
[Ipaktnueckass pabota. «TurpoBanue OaxkTepuodaroB». buonornueckue MeTOIbI

O0pBHOBI C BUpyCaMHU.

6. I'ennas undicenepus u ouomexnoo2uu. (8 uacoes)

OcHoBBI TeHHOM uHXeHepuu. Bekrtopa. Cnemuduyeckue GpepMeHTbl OaKTepU.
[IpakTtuueckass pabora «DHIOHYKJI€a3bl pecTpukuuu (paboTa C HYKJICOTUIHBIMU
MOCJIEI0BATEILHOCTSIMUA Ha OyMare)y.

buorexHomorun nmpoAyKIuu OENKOB B OaKTepUaIbHBIX KyJIbTypax. JlocTikeHus
TeHHOW WHXKEHEPUHU U OUOTEXHOJIOTHUH.

CRISPR/Cas — cucrtema aganTUBHOTO MMMYHHUTETA OaKTepUid U apXeu.



[Ipaktuueckass paborta «I'ennbie HOxHuULBI - CRISPR/Cas (MomenupoBaHue Ha
Oymare)»

I'MO. Metoast nonyuenus [MO. Urpa-nuckyccust «Beiurpail rpanT Ha co3qaHue
I'MO».

7. Buomexnonozuu ¢ ycueommnogoocmee (8 uacoe)

JlomecTHKaIis OCHOBHBIC JOMAIITHUE KUBOTHBIE; COBPEMEHHBIC DKCIIEPUMEHTAX
M0 JTOMECTUKAIIUN KUBOTHBIX (JTUCHUIA, HOPKA U JIp. — SKCTICPUMEHTHI HAYYHOU ITKOJIBI
akamemuka bemseBa). Jluckyccust «JlomecTukammsi, Bce M pacTEHUS M KUBOTHBIC,
KOTOpBIE JKUBYT PSJAOM C YEIOBEKOM WM OJOMAITHUBAIOTCA? MOXXHO 1M CUHTAThH
TapakaHa 0JIOMalTHEHHBIM JKUBOTHBIM 7).

CoBpeMeHHBIE METOABl B JKMBOTHOBOJCTBE: TpaHCIUIAHTAIMSA SMOPHOHOB,
XUMEpPHBIC  KMBOTHBIC, KJIOHMpoBaHWe. IlpakTthueckas pabora «MeTomuka
KJIOHUPOBaHUS (MOJICIUPOBAHNE HA Oymare).

OcHOBHBIE 0OJIE3HH JKUBOTHBIX M PpOJIb MATOT€HHBIX MHUKPOOPTaHU3MOB U
Mapa3uToOB B pa3BUTHH 3a00JIE€BAHUI JOMAITHUX KUBOTHBIX U OCHOBHBIX Mepax OOpbObI
C HAMH; POJIb TIOJIE3HBIX MUKPOCHMOMOHTOB B OpPTaHU3ME KMBOTHBIX. [lomoxuTenpHOE
U 1oOouHoe (OTpHIlATEeNIbHOE) BO3ACHCTBMM aHTUOMOTMKOB Ha OpPraHU3M B XOJI€
JICUCHUs] JKUBOTHBIX; LEIM MW 3a7a4d BETEPUHAPUU. DHOTEXHOJIOTHUS KOPMOBBIX
npenaparoB. [Ipaktudeckas pabora «CocTaBieHHE palioHa IUTAHUS KUBOTHOTO,
pacdeTr pacxolloB Ha cojepkaHue». MccnenoBarenbckas padota «OlleHKa KadecTBa
MOJIOYHOM ITPOIYKILIANY.

8. Buomexnonozuu ¢ pacmenuesoocmee (10 uacoe)

OcHoBHBIE MeTOnbl cenekuuu. ['mopummzanuss. Popmsl orOopa. OCHOBHBIE
HAIpPaBJICHUS CENIEKLNU: YIYUYIIeHUE YPOKaWHOCTH, YCTOMUYMBOCTH K OMOTHYECKUM U
abuotnueckum (haktopam. [Ipaktuueckas padota «BreipamuBaem ropox. Kak nposectu
CKpEILMBAaHUE Y TOPOXay.

OCHOBHbIC MOJAXOAbl CEJCKUUM U OWOTEXHOJIOTUU KYJIBTYPHBIX PACTEHUM,
['uOpuauzanus, otnajgeHHas TUOPUAM3AIUS, HMCKYCCTBEHHBI OTOOp, TeTepo3HuC,
TpaHcopmalusi, MyTareHe3, reHeTH4ecKoe pefakThupoBanue). Mcropus cenekiuu B
Poccun 1 Mmupe, uctopust pasBUTUS BaXKHEUIIIUX COPTOB KYJIbTYPHBIX PACTCHUM.

Kak yenoBek MoxeT MoauduiupoBaTh pacteHus? ['eHHas WHXKEeHepUsl pacTEHUM:
UTto Takoe reHeTHYecKas WHKEHEpHUs pacTeHuil. TpaHCreHHble pacTeHus. MeTroabl

nonyuenus.  OOpa3zoBaHMe  OmyxoJie y  pacTeHud.  ArpobOakTepuayibHas



tpanchopmanus:  Ti-rmmazmuael.  [enst  T-JIHK.  MounekynspHo-reHeTH4ecKue
MexaHu3Mbl TpaHchopmanuu. ['enernyeckoe peaaktupoanre. CoBpeMEHHBIE MOIXO0/IbI
U JIOCTHXKEHUS TEHETHMYECKOro pefakThupoBaHusi pactenuil. [lpaktuueckas paborta
«I"eHOMHBI€ HOXHUIIBI (MOAenrpoBaHue padboTel cuctembl CRISP-Cas).

Ectb 11 u3Hb B 1poOupke? BUOTEXHOIOTUS KyJIbTYPHBIX PACTEHUH.
UccnenoBarenbckas pabota «BbIpamuBaHue pacTeHHid B mpoOUpke  (MOXKHO
BOCIIOJIb30BaThCA  pE3yJIbTaTaMU MPEABIAYIIUX HOKCHEPUMEHTOB II0 COCTaBJICHUIO

MUTATENbHBIX PACTBOPOB AJII PACTEHUM ).

Moayab «MoJiekyJIsipHbIe 0CHOBBI (u3n0J10Tun U apMakoJorum» 9 Kiace
(68 uacoB)

1. @u3uonozuueckasn xumusa. (20 uacoes)

Brenenue. buorennsie anementsl: opranoredsl: O, C, N, H. AxtuBHbie HopMbI
KHCJIOpO/Ia, UX MOJYyYEHUE, HEUTpaar3alus.

Makpoa3JeMeHTBI: MPOIEHT COACPKAHUS B OpPraHU3ME, BBINOJHICMas (PYHKIIHS,
cojepkaHue B Mpoaykrax mnuranusa. Ca2+ - cBs3pIBaromye OENKH, JACTIOHUPOBAHUE
KaJblUs, PETYJSALUA YPOBHS KAJIbIHSA B OpPraHU3ME: TOPMOHBI Mo4ek. Mg — cTpoeHue
xjopoduiia, €ro akTUBaILKUs COTHEUHON dHEPTHEH.

MuKpO3JIEeMEHTBI: B KaKUX MOJICKYJIaX COJIEP)KATCsl, BBITTONHsIeMasT (yHKIIHS,
coAepKaHHue B NMpoaykrax nuranus. [locneacTBus nepeno3supoBKM MUKPOIJIEMEHTAMM.
Fe — ycBaumBaemble THUIIBI COCAWMHECHUN Keje3a. ['eMonmpoTenHbI, Te€MOIMAaHWH,
nutoxpoMbl. Cu — YyCBOGHME M TpaHCHOpT Meau. benku, coaepxaiyue Meb.
[Tatonornueckue cuHapoMbl MeHke 1 BuinbcoHa, cBsI3aHHBIE ¢ META0OIU3MOM MEH.

Tokcuunble 3neMeHThl llepuonnueckod CUCTEMBbI UIsI OpraHu3ma. BimsiHue
HEJIOCTATKA MAaKPO U MUKPOSJIEMEHTOB Ha )KUBBIE OPTraHU3MBI.

HccnenoBaTenbckas pabota «KommuecTBeHHas OIICHKA coaep KaHUs
MHKPOAIJIEMEHTOB WJIM BUTAMUHOB B TIUILEBBIX NPOIYKTAX)

JKuprel. 3abosieBaHus YellOBEKa, CBS3aHHBIC C HAPYIICHUSIMH KHPOBOTO OOMEHA.
JucnunuaeMun.

VYrneBoasl. 3aboJsieBaHUS YEOBEKA, CBS3aHHBIC C HAPYUICHUSMH YTIEBOJHOIO

obMena. CaxapHblii TuadeT.



benku. Ctpoenue. 3aloneBaHusi 4YEJIOBEKAa, CBS3aHHBbIE C HAPYLICHUAMHU
oenkoBoro oOmeHa. DyHkuuu OenkoB. depmeHThl. MexaHusm neictBusa. Kiacchbl
dbepmentatuBHbix peakuuii. Kodepmentrl. Ilpaktuueckoe 3anstue «KauecTBeHHBbIE
peakiuu Ha OpraHuyYeckue MoJIeKyibl». IIpakThueckoe 3austue «JleHaryparus
oenkoBy» I[TpakTrueckoe 3anstue «/3yueHrne akTHBHOCTH aMUIa3bly.

Buramunsl xupopacTBOpUMBIE, BoOopacTBopuMbIe. [IpeBpalieHre BUTAaMUHOB B
akTUBHBIE (HOPMBI KOHEPMEHTOB. ABUTAMUHO3HI.

OCHOBHBIE THUIIBI META0OJIMYECKHX peakiuil. buosHepreTHdecKkue MpoIECCH.
I'mukomm3. Hukn Kpeb6cea. Ilens nmepeHoca 351eKTpoHOB. OKHUCICHUE XKUPHBIX KHUCIIOT.
Karabanuzm amuHokucnor. ['mioxoHeoreHne3. CUHTE3 yIIIeBOJOB, OENIKOB, >XHUPOB.
Merabonutudyeckue 3aboneBanusi. Ilpaktuyeckoe 3anarue «Pemenue 3amad  Ha
HHEPreTUYECKU OOMEH.

Krnerka. [Tonsatue memOpansl. @yHKiinu MeMOpaH. Bujsl TpaHciopTa B KIICTKY.
MeMmOpanHbie OpraHoujibl. 3a0ojieBaHMsI CBS3aHHBIE C HapylIeHHEM pabOThI
MEMOpaHHBIX OpraHesl, OOJIe3HH HAKOIUICHHs. THIbI KOHTAKTOB MEXIY KIETKaMH.
3HaueHHE MEXKKIIETOYHOM KOMMYHHUKAIIMU I 3J0pOBbsi opraHusma. lIpaktudeckoe
3aHsTHe «Jlnanus (kieTouka Tpayoe)y.

SAnpo. VYpoBHM  ymakoBKM ~ XpoMarhHa.  XPOMOCOMHBIE  TEPPUTOPHH.

HememOpaHHbIe OpraHOU/IBI.

2. Monekynapunas ouonozus. (20 uacos)

OCHOBHBIE BEXH PA3BUTHS MOJIEKYJISIPHOU OMOJIOTHH.

Hyxnennossie kucnoTsl. OCHOBHBIE IPUHLMIBI cTpoeHus. [IpakTruueckas pabora
«Boigenenne JIHK u3 Oanana». Ilpaktuueckas pabdora «Mogens JIHK-opurammy.
[Ipaktiueckass pabora «Ompenenenne kadectBa mnpemnaparoB J[HK ¢ momoirsio
cekTpooToMeTpun» (IMIpU HATUIUU 000PYIOBAHUS).

Matpuunble cuHTe3bl. Pernukanus — OCHOBa KJIETOYHOro jesieHus. [IpuHIumnsl
perunkanuu. [Ipaktuyeckas pabora «PernrkaTuBHas MalivHa (Mrpa-AeMOHCTPALUS ).
[Ipaktuueckas padora «I1LP (Mmoxens ammnudukanus Ha Gymare)y.

Mytanunu. Yto Be3biBaeT usmeHnenus B crpoenuu JHK. Ilpuniuner penapamnuu.

Tpanckpunmus. [Ipaktudeckas padora «Cuna mpomMoTopay.



I'enetnueckuit koa. Ilpaktuueckas pabora «PemieHue 3ajad Ha TeHETHUYECKUN
ko1 Tpancmsus. [Ipaktuueckas padora «DonauHr OENKOBY.

Opranuzanuss reHoma BUPYCOB IIpOoTHBOBHpYCHBIE CpEICTBa, MEXaHU3MBI HX
JNECUCTBUSL.

Opranuzanus reHoMa OakTepuii AHTHOAKTEepUaIbHbIE [Ipernaparsl.
UccnenoBarenbckas padota «PacnpocTpanenne aHTHOMOTHKOPE3UCTEHTHBIX OAKTEPHiN»

Opranuzanus reHoMa 3ykapuoT ['eHoMHOe penaktupoBaHue. lIpakTuueckas
pabora «PaboTta B coBpeMeHHBIX reHeTuueckux 0aszax maHHbIX. [IpoBegenue In silico

aHaJIi3a HOCHGﬂOB&TCHLHOCTGﬁ T'CHOB».

3. @apmaxonocus (28 uwacos)

[Tonsitue o nexapcrBax. [IpuHUIMIBI MOAXOAA K MOUCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CKpUHUHT U €ro Metojsl. MccienoBaTenbckas paboTa «IKCIEPUMEHTHI 1O
OINPEJEICHUIO0 TOKCUYHOCTH BEILIECTB HAa aPTEMUIAMSIIX).

[Tyt BBenenus JIC. @apmakOKMHETHKA JIEKAPCTBEHHBIX BEUIECTB. BcackiBaHue
(abcopbOrust)  nexkapctB.  OCHOBHBIE ~ MEXaHM3MBbl ~ BCachbiBaHHMS.  |paHCHOPT
JIEKapCTBEHHBIX BemlecTB. I'eHbl u Oenku mepBoil ¢aszbl Ouorpanchopmanuu. IlyTtu
BBIBEJICHUS JIEKAPCTB U3 OpraHU3Ma. JKCKpEIUs U JIMMHUHALMS. ['eHbl U OeJIKK BTOpO
(da3el buotpanchopmanuu. PapmakoauHamuka. ['1aBHoe U moOOYHOE, pe30pOTUBHOE U
MECTHOE, MPAMOE, HETIPSIMOE U peIeKTOpHOE IeHCTBUE.

BI/I}ILI BSaHMOHCﬁCTBHH JICKapCTB. CI/IHepFI/ISM W aHTaroHusm Ipu COBMCCTHOM
HCﬁCTBHH JICKapCTBCHHBIX BCHICCTB, NX PASHOBUIHOCTH.

TpancmeMOpaHHbI CUTHAIUHT. TUIBI KIETOYHBIX pelenTtopoB. MeMOpaHHbIE:
MOHHBIE KAaHAJIbI, KaTAIUTUYECKHE U colpsbKeHHble ¢ G-OeiakaMu; BHYTPHUKJIETOUYHBIE:
LATOIJIA3MaTUYECKHE u SJICPHBIE. MexaHn3MBbl JUTaHA-peLEenTOPHOTO
B3auMoJiecTBUSl. CeNeKTUBHOCTh (M30MPATENbHOCTh) NEUCTBHUSA, CBSI3b «XUMHUUYECKas
CTPYKTypa — (hapMaKoJIOTUYeCcKasi aKTUBHOCTH BEILIECTBY.

DapmMaKOJIOTHUYECKON MOIYJIAIMU CUHANTHYECKOM XOJIMHEPTUYECKON NEpeaayH.
MounekynsapHbIii ~ MEXaHuW3M  JIeWCTBHS M (papMakoJIOTMYECKHEe  CBOWCTBA
Mx011MHOOJI0KAaTOPOB, raHrIMo0JI0KAaTOPOB W KypapemoJOOHBIX  CPEJCTB.
@apMaKkoJIOTUYECKass  peryJsiqus  aKTUBHOCTH  AJIPEHEPrUYECKOro  CHHAIICA.
AJIpEHOMUMETHKH, aAPEHOOIOKATOPBI, CUMMATONUTUKU. llpakTuueckas pabdora

«BnusHue agpeHanHa Ha cepJeUYHbIE COKpAIEHHs (IPOrPaMMHOE 00ECIIEYEHHE ).



MonexkynsipHass (papmMakojgoThsi aHTUAJJIEPTUUECKUX CpeAcTB. ['mcTaMUHOBBIC
PEEnTOPhl: THUIIBI, MOJIEKYJsipHas opranu3arus. CtaOunu3zatopsl MeMOpaH TYYHBIX
KJIIETOK:  MOJIEKYJISIpHBIH ~ MEXaHU3M  JCUCTBUS, OCOOCHHOCTH  KJIMHHUYECKOTO
NPUMEHEHUS, TOUKU MPUIIOKEHUS JEHCTBUS MHTUOUTOPOB JIUITUTHBIX METUATOPOB.

MexaHnu3M JNEUCTBHS M NPUMEHEHHE IPENAapaToB, CTUMYJIHMPYIOIIMX MPOLIECCHI
UMMYHHUTETA. DPapMaKOJOTHYECKas XapaKTEPUCTUKA HMHTEPIECUKUHOB: IOJIYYEHHUE,
MEXaHU3M JAeucTBus, npuMeHeHrne. OCHOBBI MaTO(PU3NOIOruK OCTpo(ha30BOro OTBETA,
MeIuanus  BOcCHAJIEHUS. MONEKyIsIpHbIM  MEXaHU3M  IPOTHBOBOCHAIUTEIBLHOTO
JENCTBUS TIIFOKOKOPTUKOCTEPOUIOB, HECTEPOUIHBIX POTUBOBOCIAIIMTEIBHBIX CPEICTB.
[Ipaktrueckas padora «I'ucTonornyeckue npenaparbl UMMYHHOU CHCTEMBIY.

[ToHATHE O HApKO3€ M HAPKO3HBIX IpenapaTtax. KieTOYHbI U HEPBHBIM HAPKO3.
@apMaKoJIOTUYECKass XapaKTEPUCTUKA OTAEIBHBIX TIPYIIN HApPKO3HBIX CPEICTB.
[locnenoBarenbHOCTh ACHCTBUS HAa UEHTpalbHYI0 cucTemy. lIpakTuueckass paborta
«I'mecronornueckue nmpenapaTbl HEPBHOM CUCTEMBDY.

dusnonorndyeckuii coH; ¢a3el cHa. Buasl Hapymenuit cHa Ilonarme o
MEIMKaMEHTO3HOM CHE U CHOTBOPHBIX Ipenaparax (TMIMHOTHUKAaX).

MoutekysipHble  acleKTbl Houuuenmuu.  OnuaTHele penenTopbl, WX THIIBL.
OHKe]anuHbl U SHAOP(PUHBI - SHAOTCHHBIE JIMTaH Ibl OMUATHBIX PELIEITOPOB.

AHTUINICUXOTUYECKOE JIEWCTBHE, BIMAHME HA (QPYHKIUIO SKCTPaUpaMUTHOM
CUCTEMBI, SMOLIMOHAIBHYIO cepy, PBOTHBIA LIEHTP, apTEPUAIBHOE JABJICHHUE, LIEHTP
TEPMOPETYISAIUU. MOJIEKYIISIpHBIE MEXAHU3MBI IEUCTBUS HEMPOJIENTUKOB, BIUSHUE HA
n0(paMUHOBBIE, CEPOTOHUHOBBIE, AIPEHO- U TUCTAMUHOBBIE PELENTOPHI, X JIEHCTBHUE HA
KJIETOYHBIE MeMOpaHBbl, Ha JEIIOHUPOBAHUE TKaHEBBIX MOHOAMHHOB.
[loTeHnMan3aBUCUMbIE HATPUEBBIE KaHaJIbl KaK MUIIEHU JCHCTBUS MECTHBIX
aHecTeTUKoB. CriocoObl MHIHMOMPOBAHMS TOTEHIMAI-3aBUCUMbBIX HATPUEBBIX KaHAJIOB
MeCTHbIMU aHecTeTHkamu. [IpakTrueckas pabora «Kapra skcripeccun 10paMUHOBBIX U
CEpOTOHMHOBBIX PEIENTOPOB B Mo3re Mblei». HMccnenoBaTtenbckas paborta
«IloBenenueckre TecTbl Ha pblOkax Danio rario. CBeTmso-TeMHass Kamepay.
Uccnenoarenbckas padora «[loBeneHueckue TecThl Ha ppiOkax Danio rario. OTKpbITOE
none». McciaenoBarensckas pabota «lloBeneHueckue TecThl Ha phiOKax Danio rario.

CraliHO€E TOBENECHUEY).



Moayab «MoseKyasipHble OCHOBBI ceseKium» 9 kiacce (68 yaca)
1. Monexkynapunasa ouonozus. (20 uacos)

OcCHOBHBIEC BEXH PA3BUTHS MOJICKYJISIPHOU OHMOJIOTHH.

Hyxneunossie kucinoTsl. OCHOBHBIC IPUHIIMIBI CTpoeHus. [IpakTrdeckas pabora
«Boigenenne JIHK u3 OGanana». Ilpakrtmueckas pabora «Mogens JIHK-opurammy.
[Ipaktuueckass pabora «Ompenenenue kadectBa mnpemnapatoB JHK ¢ momoinsio
cekTpopoToMeTpumn» (Ipu HAIUYUU 000PYIOBaHUS).

MarpuuHble CUHTE3BI. Peruimkanuss — OCHOBa KJIETOYHOrO AejieHud. [IpuHIumbI
perunkanuu. [Ipaktuyeckas pabora «PerkaTuBHas MamivHa (Urpa-JIeMOHCTPAITNS ).
[TpakTuueckas padota «I 1P (Monens ammudukaus Ha Oymare)y.

Myranuu. Yto Bei3biBaeT nsMeHeHus B crpoennu JJHK. [Ipuniunel penapamnuu.

Tpanckpunmus. [IpakTudeckas padorta «Cuna mpomMoTopay.

I'enernueckuii koa. Ilpaktuueckass pabora «Pemenue 3agad Ha T€HETUYECKUUI
ko1 Tpancmsimus. [Ipaktudeckas padota «DonauHT OEIKOBY.

Opra"uzanusi TeHomMa BUPYCOB [IpOTHBOBHUpYCHBIE CpPEICTBA, MEXaHU3MBI HX
JNEUCTBUA.

Opranuzanus reHoma OaxTepuit AHTHOaKTepUaIbHbIE Mpenaparsl.
UccnenoBarenbckas padota «Pacnpoctpanenre aHTHOMOTUKOPE3UCTEHTHBIX OaKTepuii»
Opranuzanusi reHoma 3ykapuoT ['eHomHOe pemakTupoBaHue. IIpakTuyeckas paborta
«Pabota B coBpeMeHHBIX T'eHeTHYeckuX 0azax maHHbIX. [IpoBenenue In silico ananu3za

MOCJICIOBATEIILHOCTEH TCHOBY.

2. Monexkynapuuvie ocnoevt cenemuxu (20 uacoe)

[Ipenmer renetukn. Kparkas ucTopuss  pa3BUTHS — INPEACTABICHUS O
HACJICCTBEHHOCTH.

OT rena K Ipu3HAaKy: Kak packpacuts kora. Urto takoe npusHak? [IyTs oT rena no
npuszHaka. Myranmuu. Asmenu. ['etepo3surorsl M romMos3urorsl. JlOMUHAHTHBIE H
peueccuBHble amienu. PoneBas wurpa «Asenn». MccienoBaTenbCKHM  MPOEKT
MyTarennbie (GaKkTOPBHI.

['ensl cTposAT opraHu3M. BxitoueHue M BBIKIIOYEHHE OONBIIOIO Habopa T'eHOB.
Kak KJeTKM NOHMMAlOT, Kakue TeHbl J0KHbI padorarh. PoneBas wurpa «Cynabba

KIICTKH». FGHBI—HepeKHIOanCHH. HpaKTquCKOG 3aJaHuC ((AJ'IFOpI/ITMBI JJIA KIICTOK».



JIuckpeTHOe HaclieOBaHUE TMPU3HAKOB. 3aKOHbI MeEHenss: OAUH TE€H - OJWH
npu3Hak. Cxema CKpelniuBaHus. 3aKOH €IMHOO0Opa3usi TMOPUAOB MEPBOTO MOKOJICHUS.
[IpakTuueckoe 3amanue «EnnHOOOpa3ue MEepBOro MOKOJEHUs». 3aKOH pacIierieHUs
MpU3HAKa BO BTOPOM TOKoJieHUU. [IpakTthueckoe 3ananue «PaciierieHne BO BTOPOM
IoKoJeHnm». MccmenoBarenbCkuil MpOeKT «3aKoHbI ['. MeHnens B SKCIIEpUMEHTEY.

3akoHbl MeHens: HECKOJbKO T'€HOB - HECKOJIbKO MpHU3HAKOB. JlurubpujHoe
ckpemmBanue. HeszaBucumoe pacxoxjaeHue xpomMocoM. IIpakTuueckoe 3agaHue
«Pemetka Ilenneray. CrieruieHHOE HacIeJOBaHHUE.

BzaumopeiicTBue reHoB. AJienbHoe U HeaieabHoe. [IpakTuieckoe 3aHsaTre

«B3aumoencTBUS reHOB (MOJICIMPOBAHUE CUHTE3a M TPAHCIIOPTA MUTMEHTA B KIIETKY )»

Onpenenenue nona. [lomoBeie xpomocoMbl. Camiibl v camku. Biustnue haktopoB
OKpyXarwuen cpenpl. XpoOMOCOMHOE omnpezaeneHue nosa. [lonoBeie XpOMOCOMBI.
[Ipaktnueckoe 3amanue «HacimenoBanue, cuerieHHoe ¢ nojom». [IpobGiema

JOTIOJTHUTEIIBHON X-XPOMOCOMBI y KEHIIUH. TpeX1BETHbIE KOLIKH.

3. Monekynapusie ocnogwl cejekyuu (28 uacoes)

['enb! B monmysisAnusx: Benukoe paBHoBecue. [lonmynsauus. YactoTsl BCTpeyaeMoCTH
npu3Haka u amiens. YpaBHenue Xapau-BaiinOepra. [Ipaktuueckoe 3aganue «4acToTsl
ajyieneii, reHoTunoB U  (eHotunoB». lccnenoBarenbCkuii MPOEKT «AHAIU3
TreHEeTUYECKOM CTPYKTYphI MOMYJISAIUU (Ha OCHOBE 3aKkoHa Xapau-Balinbepra)y.

[Tonmynsauuu MEHSIOTCS: YHCIEHHOCTh, MUTPANMs W BBIOOp cympyra. MakTopsl,
KOTOpbIE BBIBOJAT TOMYJSUIO W3 paBHOBecus Xapau-BaiinOepra. UucieHHOCTH
nonyisiiud. PoneBas wurpa «Oddexr ocHoBarens». PomeBas wurpa  «Oddekt
OyTBUIOUHOTO TopJblmKa». Jpeld renoB. Myrtamuu. HecnydaiiHoe ckpeluBaHue.
N3omsamus.

[lonmynsimuu ~ MEHSIIOTCSI:  €CTECTBEHHbIA  OTOOp. MexaHusm  jaeicTBus
ecTecTBeHHOTO oTOOopa. JIBrxkymuii oToop. PoneBas urpa « EctecTBeHHBIN 0TOODY.

MoauduxannonHas W3MEHYUBOCTb. Cratuctuueckue OCOOCHHOCTH
Mou(pUKAIIMOHHONW M3MEeHUYMBOCTH. MccnenoBarenbckue padboTel «MoaudukarmoHHas
W3MEHUYMBOCTh PACTEHUN B MPEJIENIaX BAIIEr0 MECTA JKUTEIbCTBAY.

HacnenoBanue KOJMYECTBEHHBIX MpU3HAKOB. KoJaudecTBEHHbIE NPU3HAKHU.
CpenoBast u3MeHUMBOCTh Ipu3Haka. Koagduuuent naciaexyemoctu npusHaka. OTBer
Ha oTOOp. [loMCK reHOB KONIMYECTBEHHBIX NMPHU3HAKOB. OJHOHYKICOTUAHBIE BAPUAHTHI
reHoB. JIHK-uumn. [ToiTHOreHOMHBIN aHAINU3 acCOAAIAM.



«Ombl» Han reHoMmoM. [loctreHomuas spa. OOpartHas reHeTuka. « OMHUKCHBICY»
uccnenoBanus. [Iporeom, Metabonom. [IpakTuueckoe 3aganrue « ATPOHOMBDY.

JlomecTukanys W MEHTPBhl T€HEeTHUYeCKOro pa3HooOpasus. [lowcku pacTteHmil ¢
«XOPOIIUMU» TPU3HAKAMHU IS 4eloBeka. LIeHTpbl TeHeTuueckoro pazHooOpaswsl.
Huxomait MiBanosuu Bapwmios. Ceneknusi. KomOuHamonHas u ruOpuaHas CeleKITusl.
I'eteposuc. Ilpaktndeckoe 3amgaHue «l'OMOJIOTHYECKHE PsAbl  HACIEACTBEHHOM
U3MEHUYHUBOCTI.

CoxpaHUTh U U3YUUTh T€HBI, YTOOBI MEHATH Oyaymiee. Kak mpaBUiibHO XpaHUTh
reabl.  Koyleknuyu  TreHeTHYecKuX  pecypcoB  pacteHuid. Ilpaktukym  u/uinu
UCCJIEI0BATEILCKUN TPOCKT «MeToapl KyJIbTUBHUPOBAHHUS In VItro IS COXpaHEHUS
T€HETUYECKUX PECYPCOB PACTCHUH U JJIs yCKOPEHHOM CEJICKIIUM.

['eHeTnyeckne UEHTpPHI B Hamed cTpaHe. [e 3aHMMAKOTCAd TEHETUKOM U

TEHOMMKOU JIJISL HYKJI CEJIbCKOTO XO35I1MCTBA.



IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS KYPCA BHEYPOUHOH
AEATEJBHOCTHU

3aHgaTus B paMKax IporpaMMbl HaIIPaBJICHbBI Ha oOecrieueHue JOCTHIXKCHUA
IIKOJIbHUKaMH CICOYHOIINX JIMYHOCTHBIX, MCTAIIPpCIAMCTHBIX n IMPpCAMCTHBIX

00pa3oBaTeNbHbIX PE3YIbTATOB.
JINYHOCTHBIE Pe3yabTAThI:

B cgpepe epadxxcoanckoco 6ocnumamnus: TOTOBHOCTh K  KOHCTPYKTHUBHOM
COBMECTHOU JIESITEIIbHOCTH IIPU BBINIOJIHEHUH UCCIIEIOBAHUN U IPOEKTOB, CTPEMIICHUE K
B3aMMOIIOHUMAHUIO U B3aUMOIIOMOLIY.

B cghepe nampuomuueckozo 6ocnumanus: OTHOLIEHHWE K OMOJIOTMH KaK K Ba)KHOMU
COCTaBJISIFOIIEH KYJIBTYpPbl, TOPAOCTh 3@ BKJIAJ POCCUUCKHX M COBETCKHX YYEHBIX B
Pa3BUTHE MUPOBOI OMOJIOTUYECKON HAYKH.

B cgepe oyxosno-upaecmeenno2o ocnumanus: TOTOBHOCTh OLEHUBATH MOBEACHUE U
IIOCTYIIKA C TMIO3MLUMM HPABCTBEHHBIX HOPM M HOPM 3KOJOTHUYECKOU KYJIBTYPHI;
MMOHMMAaHHE 3HAYMMOCTHA HPABCTBEHHOI'O ACIIEKTa JAEATEIBbHOCTH YEJIOBEKA B MEAULIMHE

1 OMOJIOTHH.
B cgepe scmemuueckoco 6ocnumanus: TOHUMaHUE POJIM OMOJIOTUH B (POPMHUPOBAHUHU
ACTETUYECKOM KYJIbTYPBhI THIHOCTH.

B ceepe ¢usuueckoco eocnumanus, @opmuposanus Kyibmypsl 300poebs U
IMOYUOHATbHO2O 0O1A20NONYYUs: OTBETCTBEHHOE OTHOLICHHE K CBOEMY 3I0POBBIO U
YCTAaHOBKAa Ha 370pOBBIM 00pa3 KU3HM (340pOBOE MHUTaHUE, COOIIOJEHUE
TMTHEHUYECKUX MpPaBUJI U HOPM, COQJIAHCHUPOBAHHBIM pEeXHUM 3aHATUH W OTIbIXA,
perynspHas Quudeckas akTUBHOCTh); OCO3HAHHME TOCIEACTBUNA M HEMPHUITHE BPEIHBIX
npuBbIueK (YrnoTpeOiaeHrne alKkoroisi, HAPKOTUKOB, KypeHHe) U UHBIX (opM Bpena s
(GU3NYECKOTO M TCUXUYECKOTO 3/I0POBBS; COOIOCHHUE MpaBUiI 0€30MacHOCTH, B TOM
Yucie HaBbIKM O€30IacHOTO TOBEACHUS B MPHUPOTHOU cpene; cPpOopMHUPOBAHHOCTH

HaBbIKa pedaeKcuu, yrpaBieHne COOCTBEHHBIM YMOIIMOHAIBHBIM COCTOSTHUEM.

B cghepe mpyooeozo eocnumanus: akTUBHOE y4acTHE B PELIEHUM NPAKTUUECKUX 33]1a4
(B pamMkKax CceMbH, IIKOJbI, TrOpoJa, Kpas) OHOJOTMYECKOW M 3KOJIOIMYECKOU
HAIpPaBJIEHHOCTH, MHTEPEC K MPAKTUYECKOMY HM3YUEHHUIO NpOQecCHil, CBA3AHHBIX C

OHOJIOTHEMN.

B cqbepe 9KOoJlIocu4ecKozo eocnumandus. OPUCHTALUs Ha NPUMCHCHHC OMOJIOTMYECKHUX

3HAHUU npun pemCHUU 3aJa49 B obmactu Opr}I(aIOHIGﬁ cpeabl; OCO3HAHHUC



OKOJIOTHYCCKUX HpO6HCM 151 HyTCﬁ X PCHICHHA, TOTOBHOCTL K YYAaCTHIO B HpaKTI/IIICCKOﬁ

ACATCIIbHOCTHU AKOJIOTUYECKOM HaIIpaBJICHHOCTH.

B cgepe nonumanus yemmocmu HAY4HO20 NO3HAHUA! OPUEHTALUS Ha
COBPEMEHHYIO CHCTEMY Hay4HBIX IIPEJICTaBICHUA 00 OCHOBHBIX OHOJIOTMYECKUX
3aKOHOMEPHOCTAX, B3aHUMOCBS3SX 4YEJIOBEKAa C IPUPOAHOM M COLMAIBHOM CpPEAOM;
MMOHMMAaHHUE POJIM OMOJIOTUYECKON HayKu B (DOPMUPOBAHUM HAYUHOTO MUPOBO33PECHUS;
pa3BUTHE HAY4YHOU JIF0OO3HATENBLHOCTH, MHTEpPECa K OMOJIOTMYECKOW HayKe, HaBBIKOB
HCCIIEIOBATEIIbCKOU JIESITEIbHOCTH.

B cgpepe aoanmayuu x usmeHAIOWUMCS YCIOBUAM COYUANLHOU U NPUPOOHOU CPeobl:
aJIeKBaTHas OLIEHKA M3MEHSIOLIMXCS YCIIOBUM; MPUHATHE pelieHusl (MHIUBUyalIbHOE, B
rpynne) B HU3MEHSIOIIMXCS YCIOBHUSX Ha OCHOBAaHMM aHajau3a OWOJIOrMYECKOM
uH(popManuy; IUIAHUPOBAaHUE JEHCTBUA B HOBOM CHUTyalldd HAa OCHOBAHMM 3HAHMM
OMOJIOrMYECKHUX 3aKOHOMEPHOCTEN.

MeranpeaMeTHbie pe3yJbTaThl:

B cgpepe osradenus ynusepcanvrvimu yueOHbIMU NOZHABAMEILHLIMU OCUCMBUAMU:

ba3oBrle JOoruyecKknue NencTBUS:

* BBISBIATh M XapaKTepU30BaTh CYIICCTBCHHBIC TMPU3HAKKH OHOJIOTHYECKUX
00BEKTOB (SIBJICHUI);

* yCTaHABIMBATh CYIIECTBEHHBIM TIPU3HAK KJIAacCHU(PUKAIMA OHOJIOTHYECKHUX
00BEKTOB (SIBIICHUI, MPOLIECCOB), OCHOBAaHMS sl OOOOIIEHUS W CpaBHEHUS,

KpUTCPHUHU IIPOBOAUMOI'O aHAJIN34,

* ¢ yuéTOM MPEeJIOKEHHON OMOJOTMYECKOM 3a/laud BBISBISATH 3aKOHOMEPHOCTH U
IPOTUBOPEYMsI B paccMaTpuBaeMbIX (aktax © HaOMIOEHUAX; MpeiaraTh

KPUTEPUU VIS BBISIBIICHUSI 3aKOHOMEPHOCTEN Y IPOTUBOPEUNIA;
* BBIIBIATH JASHUIUTHI HHPOPMAIUH, JAHHBIX, HEOOXOIUMBIX JJIS PEIICHUS
IMOCTABJICHHOM 3aJ1a4H;

* BBISIBJISATH MPUYMHHO-CJICACTBEHHBIC CBSI3M TMPU HM3YYECHUH OHOJOTHUYECKHUX
SIBICHUM M TPOLIECCOB; JEJaTh BBIBOJBI C HUCIIOJb30BAHUEM JI€NYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIOUEHUH TI0 aHAJIOTHUH, (OPMYITHPOBAThH
TUIIOTE3bI O B3aUMOCBS3SIX;

* CaMOCTOSITENIbHO BBIOMPATHh CHOCOO peIlIeHUs] Y4eOHOM OMOJIOTHYECKON 3aayu
(cpaBHHBaTh HECKOJIBKO BApUAHTOB PEIICHUS, BEIOUPATh HANMOOJIEE TTOAXOASAIIHIMA

C YU4€TOM CaMOCTOSITEIbHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBbI€ UCCIICIOBATEILCKUE ACHCTBUS:

¢ HCIOJb30BaTh BOIIPOCHI KaK I/ICCJ'ICI[OBaTeJIBCKI/Iﬁ HHCTPYMCHT IIO3HAHMA,



dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME pPa3pblB MEXIYy pEabHbBIM U
JKeJIaTeIbHBIM COCTOSTHUEM CUTYAIlMH, OOBEKTa, 1 CAMOCTOSITEILHO

YCTaHaBJIMBAaTh UCKOMOE U JAaHHOE;
dbopMupoBaTH  TUMOTE3y 00  HCTUHHOCTH  COOCTBEHHBIX  CYXKIEHUH,
apryMEHTHUPOBATh CBOIO MMO3UIINIO0, MHEHHUE;

IPOBOJUTH IO  CaMOCTOSITENIBHO  COCTaBJIEHHOMY IUIaHy  HaOJIoJIeHue,
HECJIOKHBIM OHMOJOTUYECKUN OKCIEPUMEHT, HEOOJBIIIOE WCCIICIOBAHUE TI0

YCTaHOBJICHHIO OCOOEHHOCTEN OMOJIOrMYecKoro 00beKkTa (mpouecca) u3y4eHus,
NPUYUHHO-CIIC/ICTBEHHBIX CBSI3¢ W 3aBUCHMOCTEH OMOJOTHYECKHMX OOBEKTOB
MEXKy cOOO0H;

OLICHHMBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMALNIO, MOIYUYEHHYIO B
X0J1e HAOIIOACHUS U HKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (popMyupoBaTh O0O0OOIIEHHUST W BBIBOJBI 1O pe3yJbTaTaM
MPOBENEHHOTO HAOMIOACHUS, SKCIEPUMEHTa, BIAJETh MHCTPYMEHTAMU OIICHKU

JIOCTOBEPHOCTH MOJIYYEHHBIX BBIBOJOB U 0000IICHUI;

IMPOrHO3UpPOBAaTh BO3MOIKHOC I[aHBHeﬁﬂlee pa3BHUTHUC OMOJIOTHYECKUX IIponecccoB
M UX IMOCICACTBUA B aHAJIOTHYHBIX HUJIM CXOAHBIX CUTyallusaX, a TaKXKC BbIIABHUI'aTb

IMPCAIIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCIIOBUAX U KOHTCKCTAX.

Pabora ¢ nadbopmanueii:

IPUMEHSTH pa3IMyHble METO/bl, HHCTPYMEHTBI U 3aIIPOCHI IIPU MOUCKE U 0TOOpE
Ouosnornueckoil uMHGOpMAUMU WIM JI@HHBIX W3 MCTOYHHUKOB C YYETOM

PEIIOKEHHON yaeOHOM OMOIOTHYECKOM 3a1a9H;

BBIOMpaTh,  AHANU3UPOBATh, CHCTEMATHU3UPOBaTh W  HHTEPIPETUPOBATH
OnosornuecKyo HHGOPMAITUIO PA3IMYHBIX BUIOB U (GOPM IIPEICTABICHUS;
HAXOJUTh CXOJHBIE apTYMEHTHI (TIOITBEPKAAIOIIIE UM OTIPOBEPTAIOIINE OJTHY U
Ty K€ UJIEI0, BEPCHUIO) B PA3TUIHBIX MHPOPMAIIMOHHBIX HCTOYHUKAX;

CaMOCTOSATENIbHO BBHIOMPATHh ONTUMANIbHYIO0 (OpMY TNpeAcTaBiIeHUsT UHPOpMaLUU
U WUIIOCTPUPOBATH pellaeMble 3aJauyd HECJIOKHBIMU CXEMaMH, JAUarpamMMaMu,

WHOM TpauKOi U UX KOMOUHAIUSAMU;
OLICHUBATh HAAEKHOCTh OHOJIOTMYECKOW HWHGOpPMAIMU [0  KPUTEPHUSIM,
MPEIJI0KEHHBIM YUUTETIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSTEILHO;

3aMOMUHATh U CUCTEMATU3UPOBATh OMOJIOTHYECKYIO HH(OPMALIUIO.

B cghepe osnaoenus ynusepcanvuvimu yueonvimMu KOMMYHUKAMUBHBIMU OEUCMBUIMU

Oo0menue:



BOCIIpUHUMATDL H (bOpMYJII/IpOBaTI) CYXXKACHUA, BBIPAXAaTb SMOIHMH B IIPOLCCCC
BBIIIOJTHCHUS ITPAKTUYCCKUX U Ha60paTOpHBIX pa60T;

BBIPAXKATh €051 (CBOIO TOUKY 3pEHHUS) B YCTHBIX U MUCbMEHHBIX TEKCTAX;

PacCiio3HaBaTb HeBep6aJIBHI>Ie CpCaACTBa O6I_HCHI/I${, IIOHMMAaTb 3HA4YCHUC
COOMAJIBHBIX 3HAKOB, 3HATb W PaAClO3HABATb IIPCAITIOCBIIKN KOHCI)J'II/IKTHBIX

CUTyalMi ¥ cMATr4aTh KOH(MIUKTHI, BECTU IIEPETOBOPBI;
NOHUMAaTh HAMEPEHUsI JPYTUX, HPOSABIATh YBAXKUTEIBHOE OTHOLIEHUE K
co0eceTHUKY U B KOPPEKTHOU opMe (hopMyIMpoBaTh CBOM BO3PAKEHHUS;

B XOJI¢ IMajiora /WM IUCKYCCHH 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYK1aeMOi
OMOJIOTMYECKOM TEeMbl W BBICKA3bIBaThb UJEH, HAIICJICHHbIE Ha pEIICHUE

OMOJIOTHYECKOH 3a]a4M U MOAepKaHue OJ1aroKeaaTeIbHOCTH OOIEHNUS;
COTIOCTABJISATh CBOM CYXKICHHUSA C CYXJICHUSMU JPYTUX YUYAaCTHHKOB JUajora,
0OHapy>KMBaTh Pa3IUYUs U CXOJACTBO MO3UIINIA;

nyOJUYHO TIPENCTaBIATh PE3YJbTATHl BBIMOTHEHHOTO OMOJIOTHYECKOTO OTBITa
(9KCIIepUMEHTa, UCCIIeI0BaHus, IPOEKTA);

CaMOCTOATENbHO BbIOUpaTh (OpMAT BBHICTYIUICHHS ¢ YUETOM 3a/lay Mpe3eHTaluu
U 0CcOOEHHOCTEH ayJUTOPUH U B COOTBETCTBHUHM C HUM COCTABJIATH YCTHBIE U

IMUCbMCHHBIC TCKCThI C UCITIOJIB30BAHUCM HUJIJIIOCTPATHBHBIX MATCPHUAJIOB.

CoBMecTHas ACATCIIbHOCTD (COTDVI[HI/IIIGCTBO):

NOHUMATh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHIHOM W WHIMBHAYaJbHOU
paboThl MpPU PEIICHUH KOHKPETHON OMOJIOrMYECKOW MpoOsieMbl, 0OOCHOBHIBATH
HEO0OXOIMMOCTh MPUMEHEHHUS TPYNMNOBBIX (HOPM B3aUMOJICHCTBUS TIPU PEUICHUU
TIOCTABJICHHOW y4eOHOM 3a1a9m;

MPUHUMATH 11€]Ib COBMECTHOM JEATETbHOCTU, KOJJIEKTUBHO CTPOUTH JICUCTBUS 110
e JOCTMKEHUIO: PaCIpeesiaTh POJIH, JIOTOBAPUBATHCS, OOCYKIATh MPOIECC U

pe3yabTaT COBMECTHOM pabOThI;
yMeTh 0000maTh MHEHHUS HECKOJIBKUX JIIOJIeH, TPOSABIATh TOTOBHOCTH
PYKOBOJIUTD, BBIIOJIHATH MOPYYEHUS, TOAUUHSITHCS,

IUIAHUPOBATh OpPraHU3allMI0 COBMECTHOM paboOThl, OMpPEAeNsiTh CBOIO poib (C
y4€TOM NPEANOYTEHUH M BO3MOYKHOCTEM BCEX YYACTHUKOB B3aUMOJCHCTBUS),
pacnpeAensaTh 3aJadyd MEXKAYy 4WICHaAaMHU KOMaHJbl, y4aCTBOBaTh B T'PYIIIOBBIX

dbopmax paboTsl (00CykACHMS, 0OMEH MHEHUSMH, MO3TOBBIE IITYPMbI U UHBIE);



BBIITIOJIHATE CBOIO YacCThb pa6OTBI, AOCTUTaTh Ka4YCCTBCHHOI'O pPEC3YyJIbTaTa IIO
CBOCMY HAIIPABJICHHUIO U KOOPAWHHUPOBATH CBOU I[GﬁCTBPISI C IpyrumMu 4jiCHaMu
KOMaH/bI,

OLICHMBATh KAayeCTBO CBOEr0 BKJIaJa B OOMMA NOPOAYKT IO KPUTEPUSIM,
CaMOCTOSITENIbHO  C(OPMYJIMPOBAaHHBIM  y4YaCTHHUKAMU  B3aUMOJICHUCTBUS;
CpaBHMBATh PE3YJIbTAThl C UCXOAHOM 3aJa4ell U BKJIAJl KAXKIOTO YJI€HA KOMaH]Ibl
B JIOCTUXKEHUE PEe3yJbTaTOB, Pa3leisATh CPepy OTBETCTBEHHOCTH U MPOSBIATH
TOTOBHOCTB K ITPEAOCTABIECHUIO OTYETA MEpE]] TPYNIION;

OBJIAJIETh CHUCTEMOW YHHBEPCAIBHBIX KOMMYHHUKATUBHBIX JCHCTBUU, KOTOpasd
obecrieunBaeT CHOPMHUPOBAHHOCTh COIMAIBHBIX HABBIKOB M AMOILIMOHAIBLHOTO

HHTCJICKTA IKOJBbHUKOB.

B cghepe osnaoenus ynusepcanvnuvimu yueonvimu pe2yiamueHblMUu 0eucmeusmu.

CaMOOpraHu3aims:

BBISIBJISITH TIPOOJIEMBI Ul PELICHUS B JKU3HEHHBIX W YYEOHBIX CHUTYyaIUsX,
UCTOJIb3Yys OMOJIOTMYECKUE 3HAHUS;

OpDUEHTUPOBATbCA B PA3JIMYHBIX  NOAXOAAX  NPUHATHS  PEUICHUU
(MHIMBUAYATIbHOE, IPUHATUE PEILICHUS B IPYIINE, IPUHATUE PEIICHUN FPYIIOoN);

CaMOCTOSITENIbHO COCTaBJISITh AJNTOPUTM pEIIeHUs 3a1aud (WM €ro 4YacThb),
BBIOMpATh CMOCO0 pelieHus y4eOHOW OHOJOTMYECKOM 3amadu ¢ y4EToM
UMEIONINXCS PECYpPCOB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
Ipe/yaracMble BapUaHThl PELLICHUN;

COCTaBIATh IUIAH JACUCTBUM (TUIaH pealn3allud HaMEUEHHOI0 aJirOpUTMa
pelieHus), KOPPEeKTUPOBaTh MPEIOKEHHBIN alrOpuT™M C YUYETOM MOJTy4YEHUs

HOBBIX OMOJIOTUYECKHUX 3HAHUKM 00 M3y4aeMOM OMOJIOTHYECKOM OOBEKTE;

JienaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIB (pediaexcust):

BJIAJICTh CIIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBAIINN U PEQIICKCUY;

JaBaTh aJICKBAaTHYIO OLICHKY CUTYyaIluu U Mpe/jiarath 1iaH e€ N3MCHCHHS,
YYHUTBIBATh KOHTCKCT W MPEABUACTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPH
pemeHnn y4eOHOW OMOJIOTMUECKOW 3a/layd, aJalnTUpPOBaTh pEIIeHHE K

MCHAIOIINMCA O6CTO$ITCJ'IBCTB2LM;

OOBSICHATH IMPUYHUHBI TOCTHUXKCHUA (HGI[OCTI/I)KGHI/IH) PE3YJIbTATOB ACATCIBHOCTH,
JaBaTb OLCHKY HpI/I06peTéHHOMy OIIBITY, YMCTb HAXOIUTH IIOBUTUBHOC B

MIPOMU3OLIEAIEN CUTYaLNU;



®* BHOCHUTb KOPPCKTHUBBI B ACATCIbHOCTH Ha OCHOBC HOBELIX 06CTOHT€JII)CTB,
N3MCHHUBIIUXCS CHTyaHHﬁ, YCTAaHOBJICHHBIX OI]II/I6OK, BO3HHKIINX TPYﬂHOCTGﬁ;

®* OLCHUBATh COOTBCTCTBHUE PE3YyJIbTaTa LEIN U YCIOBUAM.

9MOHHOH3HLHBIﬁ HHTCJJICKT.

®* pasin4dyaTrb, Ha3bIBaTb W YIIPABJIATH COOCTBEHHBIMH OMOIIMSIMHU WM OMOIMAMU
APYTrux;
* BBIABJIATH U aHAJIIM3UPOBATH NIPUYHHBI 3MOL[PII>1;

* CTaBUTh ce0s Ha MECTO APYroro 4cCja0BCKa, IIOHUMMATb MOTHBBI M HAMCPCHUA

ApYyToro;
*  PEryIMpoBaTh CIIOCOO BHIPAKCHHS SMOIIHH.
* Ilpunsitue ceds u IPyrux;
* OCO3HaHHO OTHOCHUTHCS K JPYTOMY YEJIOBEKY, €r0 MHCHHIO;
* TpHU3HAaBaTh CBOE MPABO Ha OMIMOKY M TAKOE )K€ MPaBO JPYToro;
* OTKPBITOCTh CEOC U IPYTUM;
* 0CO3HaBaTh HEBO3MOXKHOCTH KOHTPOJIUPOBATH BCE BOKPYT;

* OBJAJETh CUCTEMON YHUBEPCAIbHBIX YUEOHBIX PETYJIATUBHBIX ACHCTBUM, KOTOpas
obOecrieunBaeT (HOPMUPOBAHHE CMBICIOBBIX YCTAHOBOK JIMYHOCTU (BHYTPEHHSS
MO3UIMS JIMYHOCTH), M JKU3HEHHBIX HABBIKOB JIMYHOCTU (yTpaBieHHsS COOOI,
CaMOJIMCLMIIUHBI, YCTOMYMBOTO MOBEICHHUS).

IIpenmeTHble pe3yJbTaThl OCBOCHMS IPOrpaMMbl B
MO3HaBaTEIbHON (MHTEIIEKTYalbHON) cepe:

— NpUOOPETEHUE ONbITa MCIOIb30BAHHUS METOJIOB OMOJOTMYECKOW HAYKH C LIEJbIO
M3y4eHHs] OMOJOTUUYECKUX OOBEKTOB, SIBICHUM M MPOIIECCOB: HAOJIOJCHUE, ONMKUCAHUE,
MPOBEJCHNE HECJIOKHBIX OMOJIOTMYECKUX OIBITOB U JKCIEPUMEHTOB, B TOM YHUCIIE C
UCIIOJIb30BAHUEM  AQHAJIOTOBBIX M LU(QPOBBIX  OHMOJIOTMYECKUX  MPUOOPOB H
UHCTPYMEHTOB;

— (opMuUpOBaHHE YMEHHUS WHTEIPUPOBATH OMOJIOTHUECKHE 3HAHUS CO 3HAHUSAMHU U3
ApYyrux y4eOHbIX MpeAMETOB ((PU3UKH, XUMUH, reorpaduu, UCTOPUU, OOLIECTBO3HAHUS
UT. 1.);

— (opMHupoBaHNE yMEHUN pemiaTh yueOHbIE 3a4a49l OMOJIOTMYECKOTO COJICpKaHUS,
BBISIBIISIT ~ IIPUYHMHHO-CIIE/ICTBEHHBIE  CBSI3M,  IIPOBOJUTH  KAaY€CTBEHHBIE  H

KOJIMYCCTBCHHLBIC PACUYCThI, ACJIATh BBIBOJAbLI HA OCHOBAHHH IMOJIYUYCHHBIX PC3YJIbTATOB,



— (opMupoBaHHE YMEHHUS IJIAHUPOBATh y4eOHOE HCCIEAOBAHUE WM MPOEKTHYIO
paboTy C y4eTOM MOCTaBICHHOM 1eJIi: POPMYIHPOBATH MPOOIEMY, TUIIOTE3Y U CTaBUTh
3aJjaud UCCJIEIOBaHMs, BbIOMpATh aJIeKBAaTHO IIOCTaBJICHHON L€ METOAbI, JeNaTh

BBIBOJBI 110 PE3yJibTaTaM HMCCICAOBaHUA NI HpOGKTHOﬁ ACATCIIBHOCTH,

- ¢opMupoBaHHME  UWHTEpeca K  yIIyOJIeHUIO  OWOJOTHYECKUX  3HAHUU
(mpeanpoduiibHas MOATOTOBKA U MpodecCHoHaNbHAS OPUEHTAIIM) U BEIOOPY OHOJIOTHU

KaK MpOMIBHOTO IpeaMeTa Ha CTYIIEHH CPEeIHEro MOJHOTO 00pa3oBaHus Ui Oy nyIien
npo(eCCUOHAIBbHONW JEATEIbHOCTH, B O00JAaCTH OHOJOTHH, MEIULMHBI, SKOJOTHH,

IICUXOJIOTH, BETCPUHAPHUU, CCIILCKOT'O XOBHﬁCTBa;

— BJAJICHHE HaBbIkaMu pPabOThl ¢ HWHPOPMALMEH EeCTECTBEHHO-HAYYHOTO
CoJIep>KaHus, MPEJCTABICHHOW B pa3HOM (opme (B BUJIE TEKCTa, TAOJIMYHBIX JIAHHBIX,
cxeMm, TpadukoB, JauarpaMm, Mojejel, H300paKeHM), KPUTHUYECKOTO aHajIu3a

HH(pOpPMAIHU U OIICHKH €€ JIOCTOBEPHOCTH;

— YMEHHE WHTETPUPOBATH OMOJOTUYECKHE 3HAHUS CO 3HAHMSIMHU JIPYTUX YUEOHBIX
MPEMETOB; UHTEPEC K YriayOJieHnI0 OMOJIOTHYECKUX 3HAaHUM W BBIOOPY OMOJOTHM Kak
npoMIBHOTO TpeIMeTa Ha YPOBHE CpEeIHEro o0imero oOpa3oBaHus sl Oymymiei
npodeCCUOHANILHONW JICSITEILHOCTH B 00JIaCTH OMOJIOTUH, MEIUIIMHBI, JKOJIOTHUH,
BETEPUHAPHUM, CEIbCKOTO XO3SCTBA, NHIIEBOM MPOMBIIIJIEHHOCTH, TICHUXOJIOTHH,
HCKYCCTBAa, CIIOPTa - UMETh YETKUE MPEJCTABICHHUS O MAaTEPUATUCTUUYECKON CYIIHOCTU
T€HOMOB KHUBBIX OPTraHU3MOB U PETYJISALNIO UX PAOOTHI;

— 3HAHHC OCHOBHBIX q)aKTOpOB Oprmammeﬁ CpCAbl, BJIMAIOIIMX HA Pa3sBUTUC H

CYIIIECTBOBAHHE JKUBBIX OPTAHU3MOB, aIaNTalMi K (haKTOpaM OKPYKAIOIIEH CPe/Ibl;

— 3HaHWE OCHOBHBIX MOAXO0/I0B OMOTEXHOJIOTHH, UCIIONb30BAHUS €€ JTOCTH)KEHUHN B
COBPEMEHHOMW XKM3HU YE€JIOBEKA, OCOOCHHOCTH HCIOJIb30BAHHUS )KUBBIX OPTaHU3MOB JIJIs
IIPOU3BOJICTBEHHBIX HYXK/ YEJIOBEKA;

— 3HAHHWE OCHOBHBIX IOJXOJIOB CEJIEKIIMA U OMOTEXHOJIOTUU KYJIbTYpPHBIX PAaCTEHUH,
XapaKTepu30BaTh  IE€HETUYECKM  MOAM(PUUMPOBAHHBIE  PACTEHUS, ONEPUPOBATH
HNOHATUSAMHU, THUOpUAM3aLus, OTHAJEHHAas TUOpUau3alus, HMCKYCCTBEHHBIM 0TOOD,
reTeposuc, Tpanchopmalusi, MyTareHe3, TeHeTHUeCKOe PEeIaKTUPOBAHUE;

— IIOHMMaHHE€ MOJEKYJISPHBIX MEXaHU3MOB pEalu3allM¥  HacCJIeICTBEHHOU
uHbpOpMallMl U  yMEHHE CBOOOJHO  ONEpUpPOBaTh OCHOBHBIMH  TOHATHUSMHU
MOJIEKYJISIPHOM OWMOJIOTMM W €€ COBPEMEHHBIX HampaBiICHUM — TE€HOMHKH,

METareHOMUKH, TPOTEOMUKHU;



— 3HaHHME OCHOBHBIX 3a00JIeBaHUI UYeIOBEKa, MEXaHM3MOB HX Pa3BUTHA, CIlocobax

HUX JUATrHOCTHUKHU M JICUCHUA,

— ¢dopMHUpOBaHHE YMEHHUS HCIIOIb30BaTh MOHITUHHBIN ammapaT U CHMBOJIMYCCKUN
SA3bIK TE€HETHKH, T'PAMOTHOE€ NPHUMEHEHHE HAyYHbIX TEPMHUHOB, TIOHSTHH, TEOPHIA,
3aKOHOB IS OOBSACHEHHS HAOIIOJAeMBIX OHOJOIHYECKHX OOBEKTOB, SBJICHUM MU
MIPOIIECCOB, TO3BOJIAIONINX 3aJ0KHTh (yHAAMEHT HAydYHOTO MHPOBO33peHUsA. B
IIEHHOCTHO-OPUEHTAIMOHHOM cdepe:

— 3HaHWE, 4YTO MPUMEHEHHWE COBPEMEHHBIX TEXHOJIOTHMH MOJEKYJSIPHON Onoioruu

MO3BOJIAET YCIICIIHO pellaTh Takue 3710007HEBHBIC MPOOJIEMBbI, KaK OXpaHa

oxpyncaromeﬁ Cpeabl, COXpaHCHUC 3010POBbA YCJIOBCKA, KOHTPOJIb 1 BOCCTAHOBJICHUC

OKOCHUCTECM.



TEMATHUYECKOE IINTAHUPOBAHHUE

Monayb «Kak :KMBOTHbIE U PACTEHUS PHUCIOCAOINBAKTCH (IBOJIIOIUOHHAS
IK0JI0THA) 5-6 Kiaaccesl (34 yaca)

Tembl OCHOBHOE COfIepKaAHNe AesiTeIbHOCTD
IIKOJILHUKOB
1. MBI uceirenyem CBOICTBA U CTPOEHUE KUBBIX Hccnenosarenbckue
SKHUBEIE 005 EeKTEI OpraHu3MOB (CTpOEHHUE KIETKH). | paboThl «Bce nu (CUHUIBI,
Bun, oco6p — opranusm Kak Oenku, Oepe3bl U T.1.)
(61) elMHas cucTemMa. AanTanuu OJIMHAKOBBIE?
(mpucniocobnenus). [lonsitue DOTOKBECTY.
rOMEeOCTa3a *KUBOro opranusma. | [Ipaktuueckas pabora
Crioco0bl ero nojaepx aHusl. «CocraBnsiem KHUTY
OrpanunueHuss MOp(OIOTMUECKUX | pEKOPJIOB  PacTeHUH U

1 (HU3UOJIOTUYECKHX aJanTaIui.
ITouemy opraHusMsl HE
CTAaHOBATCS OCCKOHECUHO
OONBIINMHU, MaJICHLKUMH,
BCCSITHBIM.

JKUBOTHBIX HAIICT'O Kpasi».

2. Bausinue
OKPY/KaKIIeH cpeabl
Ha )KUBbIE

opranu3mabl (12 v)

DaKTOPBI OKPYKAKOIIEU CPeIbI
(abuotmueckre, OMOTHUICCKHE,
anTpornorennsie). [Ipumepsr
abnoTnyeckux hakTopos,
OKa3bIBAIOIINX OCHOBHOE
BJIMSTHUE HA )KU3HECATEIHHOCTD
’KUBBIX OPTaHU3MOB:
TeMIlepaTypa, CBET, BIaKHOCTb.
OcHOBHBIE 3aKOHOMEPHOCTHU
MPUCTIOCOOJICHHUS )KUBBIX
OpraHu3MOB K a0OMOTHYECKUM
daxTopam. [Ipucnocobnenust k
OCHOBHBIM a0MOTHYECKHM
dakTopam: Temmeparypa,
BJIQXKHOCTD U CBET.

IIpakTHueckoe 3aHsTHE
«IIBeT u Temwno» (KyOuku
JIbJ1a B3BECUTh, MIOJIOKHUTH
B yawky [lerpu Ha
pPa3HOLBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTH
3aHOBO — KTO OBICTpee
pacrasin).

[IpakTrueckoe 3aHsTHE
«Yro pacTBOpsieTcs B
BOZIE» (PKCIIEPUMEHT
«Kunkuii 1om»).
IIpakTueckoe 3aHsTHE

«JInddy3us BemecTs B
BOJIE (pacTBOPHI)»,
«/IBmxeHne pacTBOPOB 1O

LBCTKY».

[TpakTHdeckoe 3aHsATHE
«Jlen nnaBaet B Bozie
(alicOepru, 3amep3aHue
BOJIOEMOB)».
[TpakTHdeckoe 3aHsATHE




«Jlen mpu 3amep3anuu

pacuImpsieTcs»
(pa3py1ieHue KaMHs
(mouBooOpa3zoBaHue),
3aMep3aHUEe KIETOK).
[IpakTrueckoe 3aHsTHE
«IIly6a» (kyOuku baa
3aBEpHYTH B Pa3HbIN
MaTepual, B3BECUTD).
IIpakTHueckoe 3aHsTHE
«ITurmeHTh) (MOXKHO
pa3zenuTh Ha BaTMaHe
KpacHUTEIIH U3
(baomacTepoB».
[IpakTruueckoe 3aHsTHE
«Kax )KHBOTHBIE IJIaBAIOT
B BOJIe» (DKCIIEPUMEHT ¢
MTUATIETKOM ).
HccnenoBarenbckne
paboTtel «BimstHue cBeta
(Teruta, BIaXXHOCTH,
cocTaBa MOYBbI) Ha
pacTeHHUs B €CTECTBEHHBIX
WJTU UCKYCCTBEHHBIX
YCHOBUSAX» (Ha TOCTYITHOM
Marepuare).

3. BzaumopgelicTBus
’KHBBIX OPraHU3MOB

(44)

buotnyeckue hakTopsl.
3aKOHOMEPHOCTH Pa3BUTHUS
MEKBHUIOBBIX
B3aMMOOTHOIIEHUH.

KosBoonus (XUIHUK-)KEPTBa;
napa3uT-X035iuH) DBOTIOIHUSA
cTpaTeruii J00bIBaHUS TTUIITH.

CounanbHOCTh. BUbIBCENEHIIBI.
IlepeueHb pacTeHUMBpPEAUTEIICH.

HccnenoBarensckas
pabota «Habmonenus 3a
B3aMMOOTHOIICHUSIMU
’KUBOTHBIX IIPU
NOOBIBaHUM MTULIH
(KOpMYILIKH JUIs NTUL, JUIS
TOPOJICKUX HJIU CENbCKUX
KUBOTHBIX ). BeOkamepbi».
HccnenoBarensckas
pabota
«Pacmipoctpanenue
BUJIOB-CUHAHTPOIIOB B
Hallled MECTHOCTI

4. Yesi0BeK B KM3HHU
pacTeHui u

*KHUBOTHBIX? (6 1)

AHTpOTOreHHbIE (PAKTOPHI.
[IpaBna i, 9TO NMEPBOOBITHHIC
JIIOJTU KVJTA B TADMOHHH C
npupoaoi. OjioMalIHUBaHKE U

[IpakTuueckas pabora
«PaszHooOpazue
KYJIBTYPHBIX PACTCHHI B
BaIlleM PETUOHE).




NPUPYUYECHUE )KUBOTHBIX U
pacteHui. 3a4eM cracarthb
BBIMUPAIOIINE BUABL, KaK 3TO
nenatb. KyiapTypHble pacTeHus u
UX IUKHe npenku. [louemy
BAXXHO UX COXPAHSATh.
Pa3noobpasue KyapTypHBIX
pacTEHUH U UX 3HAYEHUE B
XKW3HU yenoBeka. KpacHas kaura
Bameit reppuropuu. Oco6o
OXpaHSIEMbIE TEPPUTOPUH,
3aroBeIHUKU Poccun u Mupa.

UccnenoBarenbckas
pabora «BausiHue
aHTPOIIOTEHHBIX (PaKTOPOB
Ha pa3BUTHE PACTCHUN B
ropojic/HaceICHHOM
MyHKTEe».
DKCKypcHsl/TIpaKTHIECKast

pabota «OOIIT B Bamem
PErMOHE — YHUKAJIbHBIE
O0OBEKTHI IPUPOABDY.

5. Dkosornueckue
HUIIH (6 4)

buocdepa — ogHa n3 BakHEHITNX
obonoyek 3emuu. Yto Takoe
«OKOJIOTUYECKHE HUIIM» U KaK
oHH (POopMUPYIOTCS?
DopMUPOBAHUE 3HAHUM T10
O01opa3zHOO0PaA3UIO KU3HEHHBIX
dhopM, TOBEIEHYSCKUX
MIPUCIIOCOOJICHUH,

Mo U (UKAIIMOHHAS
M3MEHYHMBOCTH (Ha 6a30BOM
ypoBHe). PacturenbsHbie
COOOIIECTBA U UX THUIIHI.
PazButne u cMeHbl
PACTUTENBHBIX COOOIIECTB.

UccnenoBarenbckue
paboThl « DKOJIOTUIECKUE
HUIINA BOKPYT Te€Os —
onucanue (paxkTopos
OKPYXaIOUIEN CPEIIbD».
UccnenoBarenbckue
paboThI

«DEeHOJIOTUUECKHUE

HaAOIIOIEHUSD.

Moayab «OcHOBBI pacTeHuEeBOACTBA» 7-8 Kki1acchl (68 4yacoB)

TeMmbl

OcHoOBHOE coepkaHue

JlesiTeIbHOCTD

INKOJIBHUKOB

Tema 1. BBeaenue B
PACTEeHHEBOACTBO
29)

Yro-Takoe paCTEHUEBOACTBO:
OCHOBHBIE (DaKTOPBI
BBIPAILIMBAHUS PACTCHUMU.
Hcrtopus pa3sutus
arpOXMMHYECKUX 3HAHUHN
(padotst M.B. Jlomonocoga, O.
JInbuxa, byccenro, B.B.
HoxkyuaeBa, K.A. Tumupsizena,
IT.A. Kocteiuena, /[.H.

[IpakTruueckas paborta
«bouxka JInbuxa.

[IpssHuIIHUKOBA U Op.).

Tema 2.

[IpaBuna mocraHoBKU

HccaenoBarenbckas




ArpoTexHu4ecKui

IKcrepuMeHT (6 4)

AI'POSKCIICPUMCHTOB.

ITocTaHOBKA SKCIIEPUMEHTOB C
pacteHussMU. BbI0Op TEMBI,
COCTaBJICHUE TUIIOTE3bI, IETU U
3a/1a4 SKCIIEPUMEHTA I10
BBIPAI[MBAHUIO PACTCHUI B
KOHTPOJIUPYEMOM Cpeze.
KonTponn, noBropHocTy,
MPOBEJICHUE PKCIIEPUMEHTA.
[InaHnpoBaHUE SKCIIEPUMEHTA.
OueHka pe3yabTaToB
skcriepuMenTa. OcBOeHHE
TE€XHOJIOTUU KPYTJIOTOANYHOTO
BBIpAIMBAHUS CalaTOB U
MHUKPO3EJIEHU B
KOHTPOJIUPYEMBIX
HCKYCCTBEHHBIX YCIIOBUSIX.

pabora «DakTopsl,
BIIUSIIONINE HA
npopacTaHue ceMsiH (pocT
MIPOPOCTKOB)».
[Ipaktruueckas paborta
«CO0p yCTaHOBKH /s
BBIpAIIMBaHUS PACTECHUI B
KOHTPOJIUPYEMBIX
YCIIOBUSIX.

Tema 3. Poab
XUMHYECKUX
2JIEMEHTOB B

NUTAHUM PACTEHUN
(20 v)

Bopma. PactBop. BriTsikka.
AHHOHBI, KATUOHBI,
BJIEKTPONPOBOAHOCTL ¥ pH
pacTtBopa. Ponb xumudeckux
AJIEMEHTOB B MUTAaHWUU PACTEHUM.
[Tonyuenne nuTaTEIbHBIX
BEILIECTB PACTECHUSIMH.

VY no0peHnusi: opraHu4eckue,
MUHEPAJIbHbIE,
MUKpOOHOJoruyeckue. Tursbl
MATaHUA pacTeHuil. Bo3aymHoe
1 MUHEpaJIbHOE (KOPHEBOE)
nuTtaHue pacteHuid. Tpancrmopr
MATATEJIbHBIX BEILECTB
pacTeHU: BOCXOASIIUN U
HUCXOJSIINM TOK. BaxkHenmue
Kanuinelie, pocopHbie U
a30THBIC YIO0OpEHUS, NX
ceoiicta. [IpocTeie U CinoxHBIE
yaoOpeHus.

Poct u pazButue pactenuii:
3Tarbl OHTOTeHe3a, (aKTOpPHI,
BIIMSIFOIIME HA POCT PACTCHUN:
CBET, I'yCTOTA MOCAJIOK, MUTaHUE,
cyocTpar.

Oco0eHHOCTH TUTaHUs

[IpakTrueckas padora
«CxeMblI MUTaTEIbHBIX
pactBOpoOB. Pacuer 103
yAOOpeHui s
[IUTATEIBHBIX PACTBOPOBY.
[IpakTruueckas paborta
«IIpaBuna cmemmBanus
yAOOpEeHHIN»
[IpakTruueckas paborta
«lIuranue pacrenui:
TEXHOJIOT U
IPUTOTOBJICHHUS
MUTATENbHBIX PACTBOPOB
JUTSL pa3HbIX KYJIbTYPY.
[Ipaktruueckas paborta
«MOHUTOPUHT
MUHEPAIbHOTO MUTAHUS
pacTeHu.
[IpakTrueckas padora
«PacturenbHas
JMArHOCTHKA.
HccaenoBarenbckas
pabota «Or1eHKa
COCTOSIHUSI KOMHATHBIX
pacTeHHUI, paCTEHHI Ha
LIKOJIBHOM TEPPUTOPUH,




pacTeHu a30ToOM. A30T U €ro
3HAYEHUE B KU3HU PACTCHUN.
dopMbI a30Ta U UX
MpEeBpaIlleHNE B TIOYBE.
Uctounuku docdopa as
pacTeHus. 3HaUCHHE
dbochopcoaepxamux
COEQMHEHUN B KileTke. Poiib
MaKpOIPTUYECKUX COCTUHEHUN
dbocdopa B SHEPreTHIECKOM
oOMeHe.

Brnusuaue kanust Ha pusnyeckue
CBOICTBA MPOTOILIA3MBI, Ha
(hbepMeHTBI YTIIEBOIOPOIHOTO
oOMeHa, cuHTe3 OEJIKOB U JIp.
Ponp kanus B moaaepikaHum
MOHHOI'0 0ajaHca B TKaHAX, B
MPOLIECCAX CaMOPETYJIALINH.
Perynsaropnas n
CTPYKTYpOOOpa3oBaTebHas
pOJIb KaJIbLUSL. Y4acTUe B
00pa3oBaHUU KJICTOUYHOU
CTCHKH, TIOIJICP KaHIH
CTPYKTYpBI MEMOpaH u
PEryJsus uX NPOHUIIAEMOCTH.
3Ha4YCHUE MarHus B
MeTaboJIM3Me PACTEHUHN.
Marnuii B coctaBe xjiopoduria,
CXOJICTBO XJopoduiuia u
reMOTJIOOMHA KaK
CBUJIETEIILCTBO €IMHCTBA
opranudeckoro mupa. Cepa u
€ro OCHOBHBIC COEJIMHEHHUS, UX
pPOJIb B CTPYKTYPHOM
OpraHu3alliy KJIETKU, y4acTUe B
OKHUCJTUTEIIbHO-

BOCCTAHOBUTENBHBIX PEAKIUAX
MUKpPOIIEMEHTHI.
IIpencrasinenus o posu
MUKPOSJIEMEHTOB B
MeTab0Iu3Me pacTeHUH.
Oco0GeHHOCTH MOCTYTICHUS
MUKPO3JIEMEHTOB B PACTEHUS.
CuHeprusm 1 aHTaroHu3M

yCTaHOBKA MPUYHH
MATOJIOTHYECKUX
COCTOSIHUU (TIpH
HaJIUYUN ).
Uccnenosarenbckas
pabota «O1ieHKa BIUSHUS
pa3TUYHBIX DJIECMEHTOB Ha
COCTOSIHHE PaCTEHUI
(cocraBiieHrE pa3IUYHBIX
MOAKOPMOK)».




AJIEMEHTOB MMUTAHUS PACTEHUN.
PactuTenbHas nMarHocTuka u
METOJIbI HICHTU(DUKAIIAN
HEJ0CTaTKa/M30bITKA 3JIEMECHTOB
MMUTaHHUSL.

Tema 4.
Peryasitopsl pocta
pacreHuid. 3ammra
pacrenuii (4 4)

[TonsiTue o perynsiTopax pocra
pactenuii. CTUMYJISITOPBI pOCTa —
(UTOrOpMOHBI (AyKCHHBI,
ru00epeIUTUHBI, IMTOKUHUHBI).
NHruburopsl pocta pacTeHUIN:
1. mpupoansie (abcuuzoBas
KHUCJIOTa U HEKOTOPhIE
(heHOIbHBIE BEIeCTBA
(uxymapoBasi, KopuyHasi,
CaJTUIUIIOBAsI KUCIIOTHI).

2. CHHTETUYECKHUE
(MophaKTHHBI, peTapIaHThI,
nedoIuaHThl, 1€CUKAHTHI,
repOutabl). ODUTOMOHUTOPUHT
Y OLICHKA COCTOSIHUSI PACTEHUM.
CoBpeMeHHBIE CTIOCOObI
MOHUTOPHUHTIA. 3aIluTa
pPacTeHUN OT BPEAUTEIICHU:
OCHOBBI OMOMETO/1A.

[TpakTnueckas padota
«DUTOMOHUTOPHUHT U
OLICHKA COCTOSIHHUS
pacteHuii. CoBpeMEHHBbIE
CHOCOOBI MOHUTOPUHTAY.
HccnenoBarenbekas
pabota «BnusHue
reTepoaykCuHa  Ha
IpOpacTaHue (poct
Ha Pa3HbIX CTaAMsIX,
B Pa3HBIX YCIIOBHSIX)
pa3INYHBIX
pacCTEHUI.
[TpakTnueckas padota
«HCekTapuu: rpaBuia u
YCIIOBUS Pa3BEACHUs
IIOJIE3HBIX HACEKOMBIX).

Tema 5. Boanas,
necyaHasi u
NMOYBEHHAasA
KYJbTYPbI, HX
NpPUMEHEeHNE B
BbIPAIIMBAHUU
pacTeHui.
dusnojorus

pacrenuii (8 4)

Bonnas, necuanas v nouBeHHas
KYJIbTYPBbI, UX IPUMEHCHUE B
BBIPAILIMBAHUU PACTCHUM.
[IpoBenenue BOAbI B KOPHE U
cTe0Jie pacTeHUI.

BonHblil peXKUM pacTEeHUN:
CTpO€HUE YCTHUIL: (aKTOPBI,
BIIMSAIOLIME HA UX PACKPBITUE U
3aKpbITHE. 3HAUYECHNE MEXaHU3Ma
peryJIALu UCIIapEHUs BIIaru
pacTeHHUEM.

DOTOCUHTE3 — YHUKATIbHBIN
npouecc pacteHuil. TeMHoOBas u
cBeroBas (a3el PoTocUHTE3A.
3HaueHue porocuHTe3a I
KHUBBIX OPraHu3MoOB. @aKTOpbI
pocTa pacTeHU: BO3IyX U
aspanus. [logzemMHoe npIxaHue

[Ipaktruueckas padora

«KopHeBoe naBiieHue».
[IpakTruueckas paborta
«IIpurorosnenne
npenapara yCThHI
METOJIOM CJIETIKAY.
HccnenoBarenbckue
pabotel «Biusuaue
YCIIOBHM COAECPKAHUS
pacTEHUH HA KOJIIMYECTBO
YCTBUID.

[IpakTrueckas padora
«DyHKIMOHAJIbHAS
JVUAarHOCTUKA PACTEHUM 110
AKTUBHOCTH
XJIOPOILIACTOBY.
Hccaenosarenbckas




pacTeHUI: COCTaB MMOYBCHHOTO
BO3/yXxa, ra3000MeH. ["a3000MeH

pabota «OnpenencHne
xyopodunna A u b,
OIICHKA

npu 0eCrIOYBEHHOM
BBIPAILBAHUH.

(hOTOCUHTETUYECKOM
AKTUBHOCTH PACTCHUU U
(akTOpOB, BIUSIONINX Ha
HEe.

[IpakTruueckas paborta
«Anspanus, CO2 u Oz.
JIpIXaHWE pacTECHUN.
[Ipaktruueckas paborta
«JlpIXaHue pacTeHUN:
OIICHKA MHTEHCUBHOCTH
JbIXaHUs PACTEHUU U
IJIOJIOBY.
Hccnenosarenbckue
paboTtsl «BrnusHue
croco0a BhIpaIIMBAHUS
(cocTaBa mUTaTEIHHOM
CMECH, CXEMbI BHECEHUS)
Ha POCT U Pa3BUTHUS
Pa3JINYHBIX PACTECHUI».

Tema 6.
KyabTypHbie
pacTeHus.
CoBpeMeHHbBIE
ACIEKTHI CeJIeKIUH

(20 v)

Kak yenoBek cras Ucnosb30BaTh
pactenus? CBsi3b pa3BUTHSA
LMBUIM3ALMH YEJIOBEKA U
OJIOMAallHUBAHUS PACTCHUM.

JlomecTuKanusi.
HacnencTBeHHOCTD U
W3MEHYHUBOCTb — OCHOBHBIC
CBOICTBA JKUBBIX OPTaHU3MOB.
N3menunBocTs. Bunnl
N3MEHUYHBOCTD.

I'en —maTepuanbHBIN HOCUTEIND
HaCJICICTBEHHOCTH U
n3MeHUMBOCTH. HykiienHOBBIE
KHUCJIOTHI. JIokanmu3anus
T€HETUYECKOr0 MaTrepuaia B
KJIeTKe. JleJIeHne KIeToK.
Pennukarmus JIHK. OcHoBHast

JI0TMa MOJIEKYJIIPHOM OUOJIOTHH.

Tpanckpunuus. TpaHcisinus.

Myrauuu.

Juckyccust
«JlomecTukaius, Bce Jix
pacTeHHUsI U )KUBOTHBIE,
KOTOPBIE KUBYT PSTIOM C
YEeJI0BEKOM UM
OJIOMAaIITHUBAIOTCA?
MO3KHO ¥ CUUTATH
TapakaHa 0J0MaITHEHHBIM
AKUBOTHBIM?».
[Ipaktrnueckas padorta
«MoaudukarmoHHas
W3MEHYUBOCTD (JTUCTHS,
WTOJIKM C OJTHOTO JIEPEBA)».
[IpakTruueckas paborta
«I'eH — uHCTpYyKIUS 110
cOopke KiIeTkH (Ha bucepe
WU KOHCTPYKTOPE)».
[Ipaktruueckas pabora
«MyTanus Ha OyTepopoe
(J1r060# 00BEKT M3
npeabIayen padboTsl, rae




D¢ dexT OYTHIIIOUHOTO
TOPJIBIIITKA U TCHETHYECKOE
paszHoobpasue. Uto Takoe
reHOaHk? 3aueM COXpaHsTh
TCHETHYECKUE PECYPCHI
pacteHuii? OCHOBHBIE CITOCOOBI

U3MCHCHHE HHCTPYKIIUH
MIPUBEICT K U3MCHCHUIO
BHEIITHETO BHJIa 00BEKTA)Y.

COXPaHEHUS TEHETUYECKUX
pecypcoB pacTeHui (ex situ u in
situ).

3nauenue pabot H.M. Basunoga.

3aKOH TOMOJIOTHYECKUX PSIO0B.
LlenTpBl IPOUCXOKACHUS
KyJbTypHBIX pacTennii H./.

BasunoBa u II.M. XykoBckoro.

OCHOBHBIE METO/IbI CEJICKIIUU.
['ubpuauzanus. @opmsl oTOOpA.

OcHOBHBIE HaNpaBIEHUS
CCJICKITUU: YITYUIIICHHUE
YPOKAaWHOCTH, YCTOMYMBOCTH K
OMOTUYECKUM U A0MOTHYECKUM
dhakTopam.

Ectb 11 xu3Hb B ipodupke?
broTrexHOMOTHS KYyTIBTYPHBIX
pacTEHUMN.

Kak 4yenoBek MOXKeT
MOIU(DHUITUIPOBATH PACTEHUS?
['eneTnueckoe peakTUPOBAHUE.
CoBpeMeHHbIE TTOAXO0/IbI U
JTOCTHIKCHMS TEHETUUECKOTO
PEIaKTUPOBAHUSA PACTEHUM.

[IpakTuueckas pabora 1o
rpynnam «OTKyJa Ha
HalIUX CTOJIAX
(GPYKTHI/OBOIITH/3TIAKI.
[Ipaktuyeckas paborta
«BpipammBaem ropox. Kax
IIPOBECTH CKPEILUBAHUE Y
ropoxay.
HccnenoBarenbekas
pabora «BreIpaiBanue
pacTeHuil B IpOOUPKE»
(MOKHO BOCHOJIb30BaThCs
pe3yJibTaTaMu
MIPEABITYIINAX
HKCIIEPUMEHTOB 110
COCTABJICHHUIO
MUTATEIbHBIX PACTBOPOB
JUUISL pacTeHU).
[IpakTruueckas paborta
«]'€HOMHBIE HOXHHUIIBI
(MomenupoBaHue paboOThI
cucteMbl CRISP-Cas)y.

Tema 7.
PacrureabHas

npoaykuus (8 u)

Han3emubie U Ioa3eMHBIC
opranbl pacteHuid. [lo6er u
BUIOU3MEHEHHBIN MOOET
pactenuii. CriocoOb1
Pa3MHOXKEHUS PACTCHUM.
[ToHnsiTHE O KaYeCTBE MPOILYKTOB
nutanus. [IpoGaemMbl
KOHKYPEHIIMN OT€YECTBEHHBIX
MPOAYKTOB MUTAHUS C
MMIOPTHBIMU. Jlorucruka
JIOCTaBKHU U CPEJICTBA

[IpakTuueckas pabota
«IIpenenbHO 1OMyCTUMBIE
koHueHtpanuu (I1IJIK) u
METO/Ibl KOHTPOJIS
0e30macHOCTH
PaCTUTEIIBHBIX MPOAYKTOB
TTUTAHUS.
Uccnenosarenbckas
pabora «OneHka kauecTBa
BBIPAILICHHOMN
MUKpO3€eJIeHn» (1100 CBOA,




COXPAHEHHUS MTPOAYKTOB TUTAHUSL.
MuKpo3eieHb: TOJIE3HOCTh U

TCXHOJIOTHAI.

XVWMHAYECKAN aHAIU3
npoayKuuu. OCHOBBI
criekTpooToMeTpun.
ITorenunomeTpusi.

Xpomarorpadus.

00 13 MarasuHa).
[Ipaktruueckas pabora
«MeTtobl O1IEHKH
Ka4yeCcTBa pacTUTEIIbHON
MPOAYKIUHU: XpaHEHUE U
COXPAHHOCTh MUTATEIBHBIX
BEIECTBY» (TI0 JOCTYITHOMY
000py1I0BaHUIO).
Hccnenosarenbckas

pabota «Onpenenenue

ButamuHa C MeETO10M
00paTHOTO TUTPOBAHUS B
TI0JIaX Ha PA3HOM CPOKE
(cioco6e) XpaHeHUsD.

Monayab «buorexnosorus» 7-8 kiaccol (68 yacoB)

TeMmbl

OcHoBHoOe cofep:xaHue

JleATEJILHOCTH

INKOJIBbHUKOB

Tema 1.
BuorexHnosorus
4 9)

[TonsiTue 6MOTEXHOIOTUU. 3aUeM
YeJI0BEKY OMOTEXHOJIOTHH, B YEM
WX MIPEUMYIIIECTBO TEePe/T

XUMHUYECKUM CUHTE30M. OCHOBHBIE

0MO000BEKTHI OMOTEXHOJIOTHU:
MIPOMBIIILJICHHBIC
MHUKPOOPTaHU3MBI, KJICTKA U TKaHH
PaCTEHH, )KUBOTHBIX U YCIIOBEKA,
OMoKaTaIM3aTOPHI.

ColIpbe 1151 OMOCUHTE3a U OLICHKA
€ro OMOJOrNYEeCKOM IIEHHOCTH.
OCHOBHBIC HCTOYHHUKH yTIIEPO/Ia,
azora, ocdopa, MUKPOIIEMEHTOB.
HccaenoBanue HOBBIX HCTOUHHKOB
CBIPbs (BKIJIFOYAst BOIIPOCHI €TI0
npeBapuTeNbHON 00paboTKH),
pa3paboTKa HOBBIX IMUTATEIIHBHBIX
Cpell, B TOM YHCJIC BKIFOYAOIINX
OMOCTUMYIISTOPHI B IPYTHE
AJIIEMEHTHI YIIPABJICHUS U
ONTHMM3AIINHU TTPOIIECCOB
onocuure3a. Metoasl
ONTUMU3AIUHN ITUTATESIIBHBIX CPEI.

[IpakTruueckas pabora
«I[Ipumepbl MpUMEHEHUs
OMOJIOrMYECKUX
00BEKTOB B TBOEH
KUZHIY.

Tema 2.

[Tonoxxenue ITPOKapHuOTOB B

[TpakTuka.




MukpoouoJiorus
(12 )

CHCTEME OPTaHHYECKOTO MHUpA.
Crpoenue 0akTepUaNbHON KIETKH.
Knaccuduxanus 6axkrepuii.
Mopdonorus 6akrepuii. [Ipocteie
U CJIO’KHBIE METO/bI OKpAITMBaHUS
OakTepuii. ®uznonorus OaKTepui:
MUTaHKE, JbIXaHHUEe, POCT U
pa3MHOKEeHHE. 3HAKOMCTBO C
JOMEHOM Apxen
(9KCTPeMO(PHUILHOCTD,
O0COOEHHOCTH CTPOCHHUSI KIETKH).

JlaGoparopnas pabota
«DUKCUPOBAHHBIE
npenaparbl OaKTePHil.
Omnpenenenue Gopmbl
TIPETOKECHHBIX
KYJIBTYP
MHUKpPOOPTaHU3MOB,
UCIIOJB3Ys IPOCTON
METOJI OKPACKI.
JlaGoparopnas pabota
«OmnpeneneHue Tumna

MOJIOUHOKHCIIOE U CTIUPTOBOE
opoxenne. DoToTpodHbIEC U
XeMOTpo(dHbIE OaKTEpHUH.
Kunernueckoe omucanue mpoiiecca
pOCTa MUKPOOPTaHU3MOB.
DKCIOHEHIIMAJIbHAsI MOJIENb POCTA.
Kunernka rubenu
MUKPOOPTraHU3MOB.

[TaTorennsie 6akTepun. Yymnas
MajJoyvKa U YepHasi CMepTh,
00TynH3M, CTOOHSK, TyOepKyIIes.
HcTopust 60pb0BbI €
OakTepuanIbHbIMU UHPEKITUSIMH.
Bolina 6eCKOHEYHOCTH:
AHTUOMOTHKH MPOTUB OaKTEPUil.
MexaHu3Mbl e CTBUM
aHTUOMOTUKOB. MEXKIIETOUHAs
KOMMYHUKaIus 6aktepuii. YyBCTBO
KBOpyMa.

[Ipumenenue 6akTepuii
yenoBekoM. Kunernueckoe
onucaHre OMOCUHTE3A MPOTYKTOB
MUKpoopranusmamu. bakrepuu,
KOTOpbIE MOTYT pasJiaraTh IUIACTHK.

Muxkpooprasusmel B
arpoOMOTEXHOJIOTHH.
HckyccTBeHHBIE acCOUAIIIU
pPacTEeHUI ¢ MUKpPOOPTraHU3MaMHU

KJIETOYHOW CTEHKHU
METOJ/IOM OKpallluBaHUs
no I'pamy» (npu
HAJIMYUU PEAKTUBOB).
JlaGoparopnas padota
«IIpurorosnenue
MPYKU3HEHHBIX
npenapaTon
MOJIOYHOKHUCIIBIX
OaKTEpHIN».

JlaGoparopnas padoTta
«IToceB cMbIBa € pyK Ha
yamku [lerpny».
JlaGoparopnas pabota
«BrpInesnenne uncToun
KyJIbTYpbI OaKTepUH.
Meron pa3BeneHuUN.
Meron ucromaroniero
HITPUXAY.

JlaGoparopnas pabota
«Mopdomoruueckas
XapaKTePUCTHUKA
BBIJICJICHHON YHCTOU
KYJbTYPBI:
XapaKTepUCTUKa
KOJIOHHH, (popma
OaKkTepHii, TUI
KJIETOYHOU CTEHKI.
Jlabopatopnas pabora
«CpaBHeHHE pocTa
MHUKpPOOPTaHU3MOB Ha
qarke 0e3 u ¢
J00aBJICHHUSI




AHTUOUOTHKOB).
HccnenoBarenbckas
pabora «Ilouck
MHUKpPOOPTaHU3MOB
00J1aJaFOIINX
aHTarOHUCTUYECKOM
AKTUBHOCTBIOY.
HccnenoBaTenbckas
paborta «Brienenue
MOJIOYHOKHCIBIX
OakTepuii,
HCCIIEIOBAaHHUE UX

aKTUBHOCTI.
Hccnenosarenbckas
pabota «Brinenenue

OakTepuil MOJE3HBIX IS

PaCTEHUID.




Tema 3.
JyKapuoTHYECKHE
OpPraHu3Mbl B
OMOTEeXHOJIOTUM
(mi1ecHeBbIe rpuObI,
JAPOKIKH,

Boaopocn) (12 v)

[1necHeBble rpUOBI TPOTYLIEHTHI
OMOJIOrMYECKH aKTUBHBIX BELIECTB
OO1as XxapakTepuCcTUKa IPOAOKEH
caxapomuueToB. Mcropus
UCIIOJIb30BaHUS IPOKKEH B
TPaULIMOHHON OMOTEXHOJIOTHH.
TexHonoruu BUHOAEIUA U
xJe0oneueHusl,
CHELUATU3UPOBAHHBIE PACHI
Opoxckeit. MeTabosu3M ApOXIKEN.
Peakuus ciupToBOro OpoxeHusl.
Ilony4yeHne BTOPUYHBIX
MeTaboIUTOB B APOxKax. ApoxiKku
KaK IPOJYLIEHTbl OMOTOIUIMB.
[Tomryuenue 1eneBbIX OEIKOB B
JPOXIKAX.

Oco0eHHOCTH BEreTaTUBHOTO U
MI0JIOBOT'O Pa3MHOKEHUS Y
IPOKIKEN, 3HAUEHUE U3YUYECHUS
MHUTO3a U IUTOKMHE3A JIJIs
ONTHUMM3ALUHU ITPOLIECCOB
KYJIbTUBHPOBAHUS IPOKKEBBIX
IITAMMOB, IOHUMaHUS IPUYNH
NaTOTEHHOCTH JIPOXKKEH U rpruOoB,
NOoMCKa MUILIEHEN (PYHIMIMIOB U
pa3pabOTKU HOBBIX JIEKAPCTBEHHBIX
Mpenaparos.

Bonopocnu — nepcnekTuBHbIN
OOBEKT J1JIs1 IPOU3BOCTBA OeNKa U
yIaeBo10B. buorexHonoruueckue
METO/Ibl OUUCTKH TBEPABIX, KHUIKHX
OTXO0JI0OB U Ira3000pa3HbIX OTXOI0B
pou3BoACTB. CTOYHBIC BOJBI.
Cxembl 04uCTKU. buoQuibTpsl,
a’pOTEHKH, METAHTCHKH,
OKCHUTEHKH.

JlaGoparopnas paboTta
«IToncuer kneTok
JIPOXKEN B Kamepe
I'opsieBay.

JlabopaTtopHas pabota
«OOHapyxeHue
IPOAYKTOB CIUPTOBOTO
OpO>KEHUSI: ITUIIOBOTO
CHMPTA U YIIIEKUCIOrO
raza.

JlabopaTopHas pabora
«HaOmonenue
pa3MHOKEHUS
JPOXOKEBBIX KIIETOK.
[Ipaktruueckas paborta
«[Tomy4yenue TBOpOTa U
Keupa Ha OCHOBE
MOJIOYHOKHCITBIX
OaKTepHii».
[IpakTrnueckas padora

«OCHOBHBIE BH/JIbI KBaca
U UX XapaKTEePUCTUKA»

«poxxu u
MOJIOUHOKHUCIIbIE
OaxkTepuu,
MIpUMEHSIEMBbIE JIJIs1
IIPOU3BOJICTBA KBACAY.
[IpakTuueckas paborta
«CpaBHUTENbHBIM
aHalu3 pa3BUTHUS
JPOACGKEHN B ad9pOOHBIX U
aHA’POOHBIX YCIOBUAX.
[Ipaktruueckas paborta
«Metopl OLIEHKH

AKTHBHBIH W ¥ BXOJAIINE B HETO | CBOMCTB

MHKpPOOpraHu3MbL. Mcrons3oBanne | XI€OOMEKapHBIX

BOJIOPOCJIEH B OUUCTKE CTOUYHBIX npoxoker. OcobennocTun

BOJL. NIPUMEHECHUS
IIPECCOBAHHBIX,
CYLICHBIX U

WHCTAHTHBIX JPOXKEI.
HccaenoBarenbckas




pabota «Bnusinue
(U3UKO-XUMHYECKHIX
(haKkTOpOB Ha KAYECTBO
OMOTEXHOJIOTUUECKOM
npoayKiuu (KBac,
keup, chIp, Xj1ed u
Ip.)».
HccaenoBarenbckas
pabota «Bnusinue
(hU3UKO-XUMHUECKUX
(hakTOpOB HA POCT
Bojopociu (Chlorella
vulgaris)».

Tema 4.
HacaeacrBenHnas
uHdopmanus (8 1)

HacnencTBeHHOCTD U
U3MEHYHUBOCTh — OCHOBHBIC
CBOICTBA JKMUBBIX OPTaHU3MOB.
HN3menunBocTh. Buanl
U3MEHYUBOCTb.

I'en —MarepuanbHbI HOCUTEID
HACJIEICTBEHHOCTHU U
n3MeHYMBOCTH. HyKkiienHOBBIE
KUCJIOTHI. JIoKanu3anus
F€HETUYECKOr0 Marepuaia B
KJIETKE. [[esieHne KIeToK.
Perukanus JIHK. OcHoBHas
JI0TMa MOJIEKYJISIPHOM OUOJIOTHH.
Tpanckpunuus. TpaHcisinus.

Myrauuu.

[IpakTrnueckas padora
«MoaudukarmonHas
U3MEHYUBOCTH (JIUCTHA,
UTOJIKU C OJTHOTO
JIEpeBa)».
[Ipaktruueckas paborta
«I'eH — mHCTpYKIMS 1O
cOOpKe KIIeTKH (Ha
oucepe wiu
KOHCTPYKTOPE)».
[IpakTruueckas paborta
«MyTanus Ha
OyTepbOpoae (mroboit
00OBEKT U3 MPEebIAYIICH
paboThI, TIe U3MEHEHUE
WHCTPYKILUHU TPUBEIET
K U3MEHEHHUIO BHEILIHET O
BHa 00BEKTA)).

Tema 5.

Bupycosorus (6 4)

[Tonoxenue BHPYCOB B CUCTCMC

oprannuyeckoro mupa. Ctpykrypa u

XUMHYECKUH COCTAB BUPYCOB.
Knaccuduxkanus Bupycos.
Penponykuust BupycoB. Bupycer -
BO30YIUTENN MH(PEKITMOHHBIX
6one3Heil. OHKOBHUPYCHI.
bakrepuodaru: crpoenue,

ITIpocmotp
JTOKYMEHTAJIIBHOTO
¢buapMa 0 BUpycax.
[IpakTuueckas padora.
«Metox pa3BencHUN.

[Ipaktrnueckas padora.
«TutpoBanue
O0akTepruodarony.

CBOICTBA, IPUMEHEHHUE.

buonorudeckue MeTo1b1 60pbOBI C




BUPYCaMH.

Tema 6. I'ennasn

OCHOBBI TEHHON UHKEHEPUHU.

[Ipaktuueckas paborta

HUHKeHEpUs U Bekropa. Cneunguyeckue «OHIOHYKJIEa3bl
OMOTEXHOJIOTHH (hepmeHTEI OakTepHit. pecTpukiuy (pabdota ¢
(8 1) buoTrexHomornuu NpoayKuuu 0enKoB | HyKJICOTUAHBIMU
B OaKTepUaIbHBIX KYJIbTypax. HOCJICNOBATCIPHOCTAMUA
JIoCTHIKEHHs TeHHOI HHKeHepun 1 | Ha Oymare)».
6uorexnonornn. CRISPR/Cas — | [Ipakrudeckas pabora
CUCTEMA aIANTUBHOIO UMMYHUTETA | «I'€HHbIC HOKHHIIBI -
oaxtepuii u apxeit. I'MO. Metoast | CRISPR/Cas
nonydenus I MO. (MoenupoBaHHE Ha
Oymare)». Urpa-
nucKyccus: «Berpaii
I'PAHT Ha CO3JaHue
I'MO».
Tema 7. JloMecTukanys OCHOBHBIX Huckyccus

Bbuorexnosiornu B

JOMAaIITHUX XHMBOTHBIX,

((,HOM@CTI/IKaHHH, BCC JIN

’KUBOTHOBO/ICTBE COBPEMEHHBIE dKCIIEPUMEHTHI 110 PacTCHUS U JKUBOTHBIC,

(8 v) JIOMECTHKAIMH KUBOTHBIX (Jincuifa, | KOTOPBIC XKUBYT PIANIOM C
HOpKa | JIp. — DKCIIEPUMEHTHI HCIOBCKOM MM
HAy4HOM IIKOJIBI aKaJIeMUKa OZOMAIIHHEAIOTCA !
benseBa). CoBpeMeHHbIE METO/IbI B Mosictio it cHnTars

TapakaHa

KUBOTHOBO/ICTBE: TPAHCIUIAHTALMS | (1 oo
SMOPHOHOB, XUMEPHBIC )KHBOTHBIC, | Lopno oy o0
KIOHUPOBAHUC. [Mpaxtrueckas pabora
OcHOBHEBIE 00JIE3HU KUBOTHBIX U «MeTtoauka
POJIb ATOTEHHBIX KJIOHHPOBAHHSI
MHKPOOPTaHU3MOB M [1apa3uTOB B | (Moje/MpoBaHIe Ha
pasBUTHH 3a00JICBaHUIT JOMALIHUX | Gymare).
KUBOTHBIX U OCHOBHBIX Mepax [IpakrHueckas pabora
00pBOBI C HUMU; POJIH MOTE3HBIX «CoCTaBIICHHE PALHOHA
MUKPOCUMOHOHTOB B OpraHU3MeE IUTaHKs KUBOTHOTO,
KUBOTHBIX. [lonokuTeNnbHOE U pacder pacxogoB Ha
moO6ouYHOe (OTpUIIATEIHHOE) COZIepIKAHIEY.
BO3/ICHCTBUH aHTUOWOTUKOB Ha WccnenoBaTenbekas
OpraHu3M B X0JI€ JICUCHHUSI pa6ota «OmeHKa
JKUBOTHBIX; LTI U 3aa491 Ka4yeCcTBa MOJIOYHOU
BeTepuHapuu. buorexuonaorus TIPOTYKIIHID.
KOPMOBBIX IIPENapaToB.

Tema 8. OCHOBHBIE METO/IbI CEJEKIINH. [Ipaktuueckas pabora

BbuorexHnoJsioruu B
pacTeHueBoACTBE

['mbpunuzanus. Dopmel
OcCHOBHBIE HaNpaBIEHUS

otbopa.

«BpIpamuBaem ropox.
Kaxk nmposectn




(10 v)

CEJIEKLMU: YIIyUIICHUE
YPO’KalHOCTH, YCTOMYUBOCTHU K
OMOTHYECKUM U a0MOTUYECKUM
dakropam.

OCHOBHBIE MMOJXO0/Ibl CEJEKIINU U
OMOTEXHOJIOTHH KYJbTYPHBIX
pacrenuit, [ nuGpuauzammus,
OT/aJIeHHas THOpUIU3aIus,
HCKYCCTBEHHBIN 0TOOD, TETEPO3HC,
TpaHchopMaIysi, MyTareHes,
T€HETUYECKOE PeITaKTUPOBAHUE).
Uctopus cenekuun B Poccun n
MHUpE, UCTOPUS Pa3BUTHS
BaXKHEUIIINX COPTOB KYJIbTYPHBIX
pacTeHUM.

Kak uenoBek moxer
MOIU(DUITUPOBATH PACTEHUS?
I'ennas unxxenepus pacrenui: Uro
TaKo€ TeHeTUYECKasi HHXXEHEPUs
pacteHuii. TpaHCT€HHbBIE PACTEHUS.
Metonasl nonydenus. Ob6pazoBanue
OIlyXOJIEH Y PACTCHUU.
Arpo0OakrepuanbHas
Tpanchopmanus: Ti-Tra3Musl.
I'ensr T-JIHK.
MoneKyJIsIpHOTE€HETUYECKUE
MEXaHU3Mbl TPAaHCPOPMALIUH.
['eneTnyeckoe peakTHPOBAHUE.
CoBpeMeHHbIE TTOAXO0/IbI U
JNOCTUKEHUSI TEHETUYECKOTO
pPEIaKTUPOBAHUSA PACTEHUM.

EcTb 11 xu3Hb B ipodupke?
buotexHon0rUs KyJIbTYypHBIX
PacTEHUMN.

CKpEIIMBaHUE y
ropoxay.

[TpakTuueckas pabota
«I'eHOMHBIEC HOKHUIIEI
(MonenpoBaHue
PabOTHI CUCTEMBI
CRISP-Cas).
HccaenoBarenbckas
pabora «BeIpamuBanue
pacTeHuil B IpoOUpKe»
(MOXHO
BOCIIOJIb30BaThCS
pe3yJbTaTaMu
TIPEABITY X
HKCIIEPUMEHTOB TI0
COCTaBJICHHIO
MUTATENBLHBIX PACTBOPOB
JUISL paCTEHUH).

Moayab «MoJiekyJIsspHbIe OCHOBbI (PM3H0J10ruU U papmarkogorum» 9 kiaacc (68

4acoB)
Tembl OcHOBHOE coIep:KaHHe JlesiTeIbHOCTE
KOJbHUKOB
Tema 1. Brenenne. buorennsie anemenTtsl: | McciaenoBarenbekas
dusunosornyecKas OpraHOrCHBbI: O, C, N, H. pa60Ta
AKTHuBHBIE (OPMBI KHCIIOPOa, UX
xumus (20 1) Gop poaa, «KonmuecTBenHas

MOJIy4YE€HNE, HEUTpaIu3alusl.




MaKpOBJIeMGHTLI: IMPOLCHT

OLCHKA COACPIKAaHUA
MUKPOI3JICMCHTOB HUJIN

COJIep>KaHMs B OpraHU3Me,
BBITIOJTHSIEMAs (QyHKITHS,
coJiep>KaHKe B IPOJIyKTaX MUTAHUSI.
Ca2+ - cBI3BIBAIOIIKE OCIIKU,
JNENOHUPOBAHUE KaIbIHUA,
pEryJIALUs YPOBHS KaJblLIMs B
OpraHu3Me: TOPMOHBI Io4Yek. Mg —
CTpoeHue xJiopoduiia, ero
aKTUBAIIUSI COJTHEUHON dHEPIrUeH.
MHUKpPO3JIEMEHTBI: B KaKUX
MOJIEKYJIaX COJIEPIKATCH,
BBITIOTHsIEMast QyHKIIUS,
CoJiep>KaHKe B IPOJIyKTaX MUTAHUSI.
IlocnencTBus nepeno3upoOBKU
MHKpOdJIEMEeHTaMHu. Fe —
yCBaMBaeMblI€ TUIIbI COEIUHEHUM
xeresa. [ eMornpoTenssl,
reMOIMAaHNH, IUTOXPOMBL. Cu —
YCBOEHHE U TPAHCHOPT MEJIH.
benku, conepxkaiye Meab.
[Tatonoruueckue CUHIPOMBI
Menke u BunbcoHa, CBSI3aHHBIC C
MeTaboIM3MOM Meu. TOKCHIHBIC
aneMeHTsl llepuoanueckon
CUCTEMBI ISl OpraHru3Ma.

Bnusnue Henocratka Makpo u
MUKPOIJIEMEHTOB Ha KUBbIE
OpraHU3MBI.

XKupsl. 3a00neBaHus YeIOBEKa,

CBSI3aHHBIC C HAPYIICHUSIMH
KUPOBOTO OOMEHa.

JlncaunuaeMun.

VYrneroasl. 3a0oJieBaHUS YeIOBEKa,
CBSI3aHHBIC C HAPYIICHUSIMH
yriieBogHOro ooMeHa. CaxapHbli
nuaoer.

benku. Crpoenune. 3aboiieBaHus
YeJI0BEKA, CBSI3aHHBIE C
HapyHICHUSIMH OEJIKOBOTO 0OMEHa.
@OyHKMYU 6eKOB. DEePMEHTHI.

BUTAMUHOB B IUILEBBIX
IIPOYKTaxX).

IIpakTueckoe 3aHsaTue
«KauecTBeHHBIE
peakiuu Ha
OpraHUYeCKue
MOJIEKYJIBDY.

[IpakTrueckoe 3aHsTHE
«JleHatypanus OeIKOB»

IIpakTHueckoe 3aHsTHE
«3yyeHne akTUBHOCTH
aMMJIa3bL».

[IpakTrueckoe 3aHsTHE

«namu3 (kmerouka
Tpayoe)».




Mexanusm nerictsusa. Kimaccel
(hepMEHTATUBHBIX PECAKITHM.

KodepmeHnTsl.
BuraMuHb! KUpOPaCTBOPUMEIE,
BojiopacTBOpuMbIe. [IpeBpaiienue

BUTAMUHOB B aKTUBHBIE ()OPMBI
Ko(hepMeHTOB. ABUTAMHHO3BI.
OCHOBHBIC THITHI METAOOTUICCKUX
peakuui. buosneprernyeckue
npouecchl. ['mukonus. [ukin
Kpeb6ca. Llens nepenoca
ANEKTPOHOB. OKUCIEHUE KUPHBIX
kucioT. Katabonusm
aMUHOKUCIOT. [ TFOKOHEoreHes.
CuHTe3 YIIIeBOI0B, OCIIKOB,
XKUPOB. MeTaboIuTHYeCKue
3aboneBanus. [IpakTudeckoe
3aHATHE: «pPELIeHUE 3a7a4 Ha
sHepreTudeckuii ooMen» Kiertka.
[Tonsitne MemOpanbl. OyHKITNH
MeMOpas. Buasl TpancnopTa B
KIIETKY.

MeMmO6paHHbIe OpTraHOUIBI.
3a0osieBaHus CBA3AHHBIE C
HapylIeHueM padoThl MEMOPAHHBIX
opraHesu, 60J1€3HU HAKOTIJICHUSI.
Tunbl KOHTAKTOB MEXKY KJIETKaMHU.
3Ha4YCHUE MEKKIETOUYHON
KOMMYHUKALIMH JJI 300POBbs
OpraHu3Ma.

Snpo. YpoBHH yITakOBKH
XpOMaTHHAa. XPOMOCOMHBIE
tepputopur. HemeMOpaHHbIe
OpraHOU/IbI.




Tema 2.
Mounexkyasipaas

ouoJiorus (20 4)

OcCHOBHBIE BEXU
MOJIEKYJISIPHOIM OHOJIOTHH.

HykJjienHOBBIE KHUCIIOTHI.
OCHOBHBIE IPUHIMIIBI CTPOEHUS.

Marpuunbie cuHTE3BI. Permkanus

— OCHOBA KJICTOYHOI'O ACJICHUA.

ITpuHuns! perumkanuu. Myranuu.

YTO BBI3BIBACT U3MEHEHHUS B
ctpoennu JIHK.

ITpuHIUIIBL penapanuu.
Tpanckpumnus.

I'eneTtnueckuit koa. TpaHCHsALUA.
Opranusanus TeHOMa BUPYCOB
IIpoTHBOBUpYCHBIE CPEACTBA,

MEXaHU3MBI UX JIEHCTBHUS.
Opranuzaius TeHoMa OakTepuit

Pa3BUTHA

[IpakTuueckas pabora
«Boigenenne JJHK u3
OanaHay.
[IpakTruueckas pabora
«Monenn
JAHKopurammy.
[IpakTruueckas paborta
«OrnpenenieHne KauecTna
npenapaToB JIHK ¢
MOMOILBIO
creKTpohoToMeTprm»
(npu HaTU4KUK
000pyI0BaHUS).
[IpakTruueckas pabora
«PennukaTuBHas
MauimHa (urpa-

AHTHOaKTepUaIbHBIC MPEMapaThl.

Opranuzanusi reHoMa 3YKapuoT
I'eHOMHOE peakTupOBaHHUE.

JIEMOHCTpPALIHS )».
[IpakTruueckas pabora
«I1P (Mmoxens
amruiiuKanys Ha
Oymare)».
[IpakTruueckas paborta

«Cuita npoMoTOopay.

[Ipaktuueckas paborta
«Pemenue 3amau Ha
TE€HETUYECKUM KOM.
[IpakTuyeckas pabora
«DonauHr OEIKOBY.
HccnenoBaTenbckas
pabota
«PacmipocTpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTepHii».
[IpakTuyeckas padora
«PaboTta B COBpeMEHHBIX
FeHETUYECKHUX 0a3ax
naHHblX. [IpoBenenne
In silico ananu3za
MOCJIEJOBATEIbHOCTEM
TSHOBY.




Tema 3.

dapmakoJ10rus
(28 v)

[Tonsarue o nekapcrBax. [IpuHIUTIBI
MOAX0/1a K MOUCKY HOBBIX
JIEKapCTBEHHBIX CPEJICTB.

CKpHUHMHT U €r0 METO/IbI.

Ilytn BBenenus JIC.
dapMaKOKWHETHKA JIEKAPCTBECHHBIX
BeniecTB. BecacbiBanue
(abcopbrus) nexkapctB. OCHOBHBIC
MEXaHU3MbI BCAChIBAHUSI.
TpaHcnopT JIEKapCTBEHHBIX
BelecTB. ['eHbl U OeNku nepBon
(da3wl Ouorpancopmaruu. [1ytu
BBIBEJICHUS JICKAPCTB U3
opraHuzMa. DKCKpelus u
snuMUHaNMs. ['eHbl U GeIKu BTOpO
(da3wl OuoTpanchopmauu.
dapmakoguHaMHuKa. [ J1aBHOE M
no6oyHOEe, pe30pOTUBHOE U
MECTHOE, TPSMOE, HEMPSIMOE U
pediekTopHOE NeHCTBHE.

HccnenoBarenbckas
pabora «IKcrepuMeHTa
0 OTIPEICIICHUIO
TOKCHUYHOCTH BECIIICCTB
Ha apTEMUIHSIX).
[IpakTrueckas pabora
«Kapra skcnpeccun
10(haMHUHOBBIX U
CEPOTOHMHOBBIX
PEIEnTOPOB B MO3Te
MBILLIEN.
HccnenoBarenbckas
pabota

«IloBeneHueckmne TeCcThl
Ha ppIOKax Danio rario.
CaeTtno-TeMHas
Kamepay.

HccaenoBarenbekas
pabota

«lloBeeHUeCKUe TECThI




Buibl B3auMo1€CTBHS JIEKAPCTB.
CuHeprusM U aHTaroHU3M MpU
COBMECTHOM JICMICTBUU
JIEKapCTBEHHBIX BEIIECTB, UX
Pa3HOBUIHOCTH
TpancmeMOpaHHbBIN CUTHAJIUHT.
Tumbl KIETOYHBIX PEUENTOPOB.
MemOpaHHbIE: HOHHBIE KaHAbI,
KaTAIUTUYECKUE U COTIPSIKEHHBIE C
G-6enkamu; BHyTPUKJIETOUHBIE:
[UATOIJIA3MAaTUYECKHE U SIACPHBIC.
MexaHHU3MBbI JIUTaHI-PELENITOPHOTO
B3auMOJieicTBUS. CEeIeKTUBHOCTD
(M30MpaTenbHOCTD) JEHUCTBUS, CBA3b
«XHMHUYECKas CTPYKTYypa —
(dapmakonoruyeckas akKTHBHOCTb
BEILIECTBY

dapMaKoIOTHYECKON MOLYJISLIUU
CHHAINITUYECKON XOJIMHEPTUUECKOU
nepenadn. MosekyasspHbIn
MEXaHHU3M JEUCTBUS U
(hapMakoIOTHIECKHe CBONCTBA
MXx0nuHO0I0KaTOPOB,
raHTJIM00JI0KATOPOB U
Kypapemno00HbIX CPECTB.
PapMaKoI0TU4eCcKas peryJisinus
AKTUBHOCTH aJJpEHEPTUUECKOTO
cuHarca. AJIpeHOMUMETHUKH,
aJpEHO0JIOKATOPHI,
CUMITATOJIUTUKH.

MonexynspHas papMaKoIorus
AHTUAJUIEPTUYECKUX CPENICTB.
I'mctaMUHOBBIE pELENITOPHI: TUIIHI,
MOJIEKYJISIpHAsl OpraHU3alysl.
Crabunm3aTopbl MEMOpPaH TYYHBIX
KJIETOK: MOJIEKYJISIPHBIM MEXAHU3M
JeUCTBUSI, 0OCOOEHHOCTH
KJIIMHAYECKOTO TPUMEHEHUS, TOUKH
MIPUIIOKEHUS JENCTBUS
MHTHOUTOPOB JIUIIHUIHBIX
MEJINaTOPOB.

MexaHn3M JENCTBUS U TPUMEHEHHE
[IpenapaToB, CTUMYJIUPYOLIUX
IIPOLIECCH] UMMYHMTETA.

Ha peiOkax Danio rario.
OTKpBITOE TTOJIEY.

HccaenoBarenbekas
pabota

«IloBeneHueckmne TeCThl
Ha peIOKax Danio rario.
CraliHoe ITOBEICHUEY.

[Ipaktrueckas pabora
«BnusiHue aapeHanuHa
Ha CepJICYHbIC
COKpAILlEHUS
(mporpamMHOe
obOecrieueHue)».
[Ipaktruueckas pabora
«I'ucronornueckue
npenapaTbl UMMYHHOU
CUCTEMBI».
[Ipaktruueckas pabora
«I'ucronornueckue
rpernaparbl HEPBHOU
CUCTEMBI».




dapMakoIoru4ecKas

XapaKTEepUCTUKA UHTEPIECHKIUHOB:
NOJIyYEHUE, MEXaHU3M JEHCTBUS,
npuMeHeHne. OCHOBBI
1aTo(U3U0I0THH OCTPO(a30BOro
OTBETA, MEIUALIMS BOCIIAJICHUS.
MonekyaspHbIi MEXaHU3M
MIPOTUBOBOCIIAJIUTEIBHOTO
JNEUCTBUS
TIFOKOKOPTUKOCTEPOUIOB,
HECTEPOUTHBIX
MIPOTUBOBOCHIAJIUTEIbHBIX CPEJICTB.
[ToHATHE O HAPKO3€ U HAPKO3HBIX
npenaparax. Kinerounslii u
HEPBHBIN HAPKO3.
dapMakogoruyeckas
XapaKTEPUCTHUKA OTAEIIbHBIX TPYIII
HApKO3HBIX CPEACTB.
[TocnenoBaTenbHOCTH AEHCTBUS Ha

HCHTPAJIBHYIO CUCTCMY.

DU3HOIOrHIEeCKU COH; (a3l CHA.
Bunpr napymennii cHa [Tonstue o
MEIUKaMEHTO3HOM CHE U
CHOTBOPHBIX Ipernaparax

(rumHOTHKAX).

MonekynsipHbie aCIIEKThI
HOLIMIICTIIINH. OnuatHele
PEIEnTOPHI, 170 THIIBI.

OHkedanuHbl U SHAOP(GUHBI -
OHJIOI'E€HHBIC JINTAH/IbI OIIMATHBIX
pEeLenTOpOB.

AHTHUIICUXOTHYECKOE JICHCTBHE,
BJIMSIHUE HA (DYHKLIHIO
AKCTPAITUPAMUIHON CHCTEMBI,
AMOIMOHANIbHYIO c(hepy, pBOTHBIM
LIEHTP, APTEPUATBLHOE JIaBJICHHUE,
LEHTP TEPMOPETYJIIALUU.
MonekysipHbIE MEXaHU3MBI
JNEVCTBUSA HEUPOJIENITUKOB, BIIUSTHUE
Ha 10(aMUHOBBIE, CEPOTOHUHOBBIE,
apEHO- U TUCTAMUHOBBIE
pPELENTOpPBI, UX JEUCTBUE HA
KJIETOYHBbIE MEMOpaHbI, HA
JETIOHUPOBAHNUE TKAHEBBIX




MOHOAaMHHOB.

HOTGHHI/IaJI-3aBI/ICI/IMI>Ie HaTpPpUCBLIC

KaHAJIbl KaK MUILEHU JEHCTBUS
MECTHBIX aHECTETUKOB. CIIOCOObI
MHTUOMPOBaHUS
MOTEHIMAI3aBUCUMBIX HATPUEBBIX
KaHaJIOB MECTHBIMU aHECTETUKAMH.

Moayab «MoJsieKyJasipHble OCHOBBI cesieKIum» 9 kiacc (68 yacon)

Temsl OCHOBHOE cojIep/KaHue JlesiTeTbHOCTD
KOJbHUKOB
Tema 1. OcHoOBHbIE BEXHU passutusi| [Ipaktuueckas pabora
MouJiekyJisipHast MOJICKYIIIPHO# GUOIOTHH. «Boraenenne JIHK u3

ouoJiorus (20 4)

HyknenHoBbIE KUCIIOTHL.

OCHOBHBIE PUHIUIIBI CTPOCHMUSL.
Marpuunbie CuHTE3BI. Permkanus
— OCHOBA KJIETOYHOTO JEIEHUS.
[TpuHLMIBl permkanuu. Myranuu.
Yro BBI3BIBACT U3MEHEHHUS B
ctpoenun JTHK.

ITpuHIMIIBI penapanuu.
Tpanckpunuus. ['eHeTnueckuit KOoxI.
OpraHu3anusi FTeHOMa BUPYCOB
IIpoTuBOBHUpYCHBIE CPEACTBA,
MEXaHU3MbI UX JIEUCTBUS.
Opranuzarus TeHOMa OaKkTepuit

AHTHOaKTEepUaIbHbIE MpPEnapaThl.
Opranusanusi FTeHOMa 3yKapuoT
['eHOMHOE pelakTUPOBaHMUE.

OanaHay.
[IpakTuueckas pabora
«Monenb
JAHKopuramm».
[IpakTruueckas pabora
«Omnpenenenne KkayecTra
npenapatoB [JHK ¢
MOMOIIIBIO
CHEKTPOPOTOMETPUI
(npu HATUYKUH
000pyOBaHUS).
[Ipaktruueckas paborta
«PerunkaruBHas
MalimHa
(urpageMoHCTpaLus )».
[IpakTruueckas pabora
«ITP (Monenn
aMIUTU(UKALMS Ha
Oymare)y.
[IpakTruueckas pabora
«Cwua mpomMoTopay.

[TpakTudeckas pabora
«Penrenue 3aa4d Ha
T€HETUYECKUH KOJI.

Tpancisiusy.

[Ipaktruueckas pabora
«DonauHT OEIKOBY.




HccnenoBarenbckas
pabota
«Pacnpoctpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTepUii».
[IpakTrueckas pabora

«PaboTa B OBpeMEHHBIX
FeHEeTHYECKUuX  0Oa3ax
naHHbIX. [IpoBeneHue
In silico ananu3za
ocJIeJOBaTeILHOCTEN
TESHOBY.

Tema 2.
MouJiekyJsipHbIe

OCHOBBI I'€HETUKH

(20 v)

IIpenmer renernku. Kparkas
HCTOPUS Pa3BUTHS MIPEJICTABIICHUS
0 HacneACTBEHHOCTH. OT reHa K
IPU3HAKY: KAK PACKPAaCUTh KOTAa.
Yro takoe npusHak? IlyTe OT rena
10 pu3Haka. Myrtanuu. Ajieny.
['eTepo3uroTsl ¥ TOMO3UTOTHI.
JIOMUHAHTHBIE U PELECCUBHBIC

AJJICIIN.

['eHbI CTPOAT OpraHU3M.
BxitoueHnne u BBIKITIOUEHUE
6ompioro Habopa renoB. Kak
KJIETKH TIOHUMAIOT, KaKue TeHbI
JOJKHBI padoTathk. JlMCKpeTHOe
HaclleJJOBaHUE MPU3HAKOB.
3akoHbl MeHienst: OJIuH TeH -
oIMH npusHak. Cxema
CKpeIIMBaHusA. 3aKOH
eauHO000pa3us THOPUJIOB ITEPBOTO
MOKOJICHHUSI. 3aKOH PaCILECTUICHUS
MpU3HaKa BO BTOPOM MTOKOJICHUHU.
3akoHbl MeHens1: HECKOJIBKO
T€HOB - HECKOJIKO MPU3HAKOB.
JuruOpuaHoe CKpeluBaHue.
HezaBucumoe pacxoxaeHue
xpoMocoM. CrenieHHoe
HacJeI0BaHHUE.

B3aumopericTBre reHos.

AJIENBHOE U HEAJUJIETBHOE.
Onpenenenue noja. [lomoBbie

PoneBas urpa
«Annenny.
HUccnenoBaTennckuil

IpOeKT MyTareHHbIe
(bakTopshl.

Ponesas urpa «Cyap0a
KJICTKI.
I'enbiniepexmrovaren.
[IpakTHueckoe 3agaHue
«AJTOPUTMBI JJ1s1
KJIETOK.
[IpakTHueckoe 3agaHue
«EnunooOpaszue
MIEPBOTO MTOKOJICHUSD.
IIpakTnueckoe 3a1anue
«Pacmennenue Bo
BTOPOM ITOKOJICHU.
Hccaenosarenbckuil
MPOEKT «3aKoHHbI [
Menpemns B
AKCIIEPUMEHTE.
IIpakTueckoe 3axanue
«Pemerka Ilenneray.
[IpakTueckoe 3amanue
«HacnenoBanue,
CIICIIJICHHOE C II0JIOMY.
IIpakTHueckoe 3aHsTHE
«B3anmonenicTBus
reHOB (MOJCIMPOBAHUE




XpOMOCOMBI. CaMIIbl U CAMKH.
Bnusgnue GpaxTopoB OKpyKaroiei
cpenibl. XpOMOCOMHOE
onpenenenue noja. [lonossie
xpoMocoMmsbl. [TpoGnema
JOTIOJTHUTEIIBHON X-XPOMOCOMBI y
KEHIIUH. TpeX1BETHBIE KOILIKH.

CUHTE3a U TPAHCIIOPTa
MUTMEHTA B KJIETKY )».

Tema 3.
Mouekyasipabie

OCHOBBI CCJICKIINN
(28 1)

I'eHbl B monmyJisiusax: BEIUKOE
paBHoBecue. [Tonynsuus. YacToTsl

BCTPCUACMOCTH IIPHU3HAKA WU aJIJICIIA.

VYpaBuenue XapauBaitnOepra.
[Tomynsiuyuy MEHSIIOTCS:
YHUCJIICHHOCTh, MUTPALIUS U BHIOOP
cynpyra. @akTopsl, KOTOpbIE
BBIBOJIAT MOMYJISLUIO U3
paBHOBecus XapauBaitnOepra.
Yucnennocts nonyssuuu. Ponesas
urpa « ekt ocHOBATENS.
Hpeiid renoB. Myrtammu.
HecnygaiiHoe ckpemuBaHnue.
N3onsauus.

[Homynsuuy MEHSIOTCS:
€CTECTBEHHBIN 0TOOp. Mexanusm
JIEUCTBUS €CTECTBEHHOTO OTOOpA.
JBrxymuid oToop.
MoaudukanrnoHHas
M3MEHYUBOCTh. CTaTUCTUYECKHUE
0COOEHHOCTH MOAU(PHUKAITTOHHOM
n3meHunBoctu. Hacnenosanue
KOJIMYECTBEHHBIX MMPU3HAKOB.
KonnuecTBeHHbIE TPU3HAKHU.
CpenoBasi UBMEHYUBOCTh
npusHaka. Koaddurment
HaclieyeMOCTH nipu3Haka. OTBeT
Ha oTO0p. ITonck reHoB
KOJIMYECTBEHHBIX MPU3HAKOB.
OIHOHYKIIEOTUIHBIE BAPUAHTHI
redoB. JIHK-uum. IlonmHOreHOMHBIM
a”Haiamu3 accormanuii. «OMBI» HaZ
reHoMoM. [loctrenomHas spa.
O6patHas reHeTuka. «OMUKCHBIE»
uccnenosanus. [Iporeom,
MeTabooM. JlomecTHKaus U

IIpakTnueckoe 3a1anue
«YacToTn! amenei,
T€HOTHUIIOB U
(hEeHOTHUIIOB.
HUccaenosarenbckui
IIPOEKT «AHaIN3
TE€HETHYECKOU
CTPYKTYPbI IOMYJISIUN
(Ha OCHOBE 3aKOHa
Xapnu-Baiiabepra)y.
Poneas urpa «3ddexr
OYTBIJIOYHOTO
ropislmkay. Ponesas
urpa

«EcTecTBeHHBIN 0TOOD.
HccnenoBarensckne
paboThI
«MoaudukarmonHas

WU3MEHYHUBOCTh PACTEHUI
B [IpeJIeax Ballero
MECTA JKUTEIIbCTBAY.
[IpakTnueckoe 3a1anue
«ATPOHOMBD.
[IpakTueckoe 3axaHnue
«l'oMoJstornyeckue psabl
HACJIECTBEHHOU
U3MEHYUBOCTI.




IIEHTPHI TCHETHICCKOTO
pazHooOpa3us. [loucku pacTenmii ¢
«XOPOITUMMY MPU3HAKAMH TSI
yenoBeka. LleHTpsl reHeTnyecKoro
pazHooOpa3us. Hukonaii UBanoBuu
Basuios. Cenexuusi.
KomOunHamonHas u ruopuaHas
cenekius. I'erepo3uc.

CoxpaHUTh U U3YyYUTh T'CHBI, YTOOBI
MeHITh Oyyniee. Kak mpaBUibHO
XpaHuTh reHsl. Komnekiuu
TEHETUYECKUX PECYPCOB PACTEHUM.
[IpakTukym u/mnu
HCCJIEI0BATEIbCKUM TTPOEKT:
MeTonapl KyJTbTUBUPOBAHUS 1N VItro
JUIS COXPAHEHUSI TEHETUYECKUX
PECYpPCOB PACTEHUM U JJIsSt
YCKOPEHHOM CEJICKIUU
['eHeTnyeckue UEHTPHI B HALIECH
ctpase. ['ne 3aHnmaroTcst
T€HETUKOW U TECHOMMUKOM ISl HY KT
CEJIbCKOT0 XO35IMCTBA.
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