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PABOYAS ITPOI'PAMMA

KYPCA BHEVPOUHOM JNESATEJIBHOCTHU
«bOJIOT'US. ITPOEKTHO - UICCIIEJJOBATEJIBCKAA AEATEJIBHOCTD
5-9 KIIACCBbI»

(eCTeCTBeHHOHaquOﬁ HaﬂpaBHeHHOCTeﬁ o OMOJIOTMH C UCIOJIb30BAHHEM

o0opynoBanus nenrpa «Touka pocray)



c. Kamennsiit bpon, 2025 roa

COIEPKAHHUE

IlosicHuTeAbHAA 3aNIUCKA
AKTYaJbHOCTh U Ha3HAUYCHHUE MTPOrPaMMBbl
BapuaHnTsl peanuzanuu nporpaMMbl B OPMBI IPOBECHUS 3aHITHIA
B3auMocBs3b ¢ IporpaMMoi BOCIIUTaHUS

Oco0enHocTu paboThI Megarora mo nporpaMmme

Conep:xanne Kypca BHEYPOUHO 1eATEILHOCTH

Monynb «Kak )KUBOTHBIE U PACTEHUS TPUCTIOCAOTMBAIOTCS (IBOJIFOIMOHHAS KOJIOTHS)

5-6 kmaccel (34 yaca)

Monynbs «OCHOBBI pacTeHHEBOICTBa» 7-8 kiacchl (68 yacoB) Moaynb
«buotexnonorun» 7-8 kiaccel (68 4acoB)

Monynbs «MonekyJispHble OCHOBBI (PU3HOJIOTUU U Papmakosiorun» 9 kmacc (68 yacoB)

Monynb «MonekyJIsipHbIE OCHOBBI cesleKun» 9 kiacc (68 yacoB)

Ilnanupyembie pe3yJIbTaThl OCBOCHHUSI KyPCa BHEYPOYHOM JAeATeJIbHOCTH
JIM4HOCTHBIE pe3yJIbTaThI
MeTtanpeMeTHbIE PE3YJIBTATHI

IIpenMeTHBIE pE3YyIBTATHI

TeMaTn4yeckoe IIAHUPOBAHME
Monynb «Kak )KUBOTHBIC U pACTEHUSI TPUCTIOCAOIUBAIOTCS (IBOJIOIMOHHAS SKOJIOTHS)

5-6 xnaccol (34 gaca)
Monynbs «OCHOBBI pacTeHHEBOACTBa» 7-8 kitacchl (68 yacoB) Monyinb

«buorexnonorun» 7-8 kiaccel (68 yacoB)



Monynb «MonekysipHble OCHOBBI (PU3HOJIOTHH U hapMakosiorun» 9 kimacc (68 yacon)

Mopynb «MonekyasipHble OCHOBBI celleKumn» 9 kiacc (68 yacoB)

HOACHUTEJIBHASA 3AIIMCKA

AKTYaJbHOCTh M Ha3HaYeHHe mnporpammbl. [Iporpamma paspaboTtaHa B
COOTBETCTBHM C TpeOoBaHUsAMU DenepalibHOro0 rocyJapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHJapTa OCHOBHOTO oO0miero oOpa3oBaHUs, OpPHEHTUPOBAHA Ha OOEClEeUCHHE
WHJMBUAYAJIbHBIX MOTpeOHOCTEN OOy4YaloIMXCsi MW HampaBjieHa Ha JIOCTUXKEHHE
TUIAHUPYEMBIX Pe3yJbTaTOB OCBOCHUS MPOTPAMMBI OCHOBHOTO OOIIEro o0pa3oBaHUs C
y4€TOM BBIOOpAa Y4YaCTHHKAMH OOpa30BaTENbHBIX OTHOIICHHN KYypCOB BHEYPOUYHOM
JESTENBHOCTU. DTO TO3BOJSIET O00ECIEeUUTh EIUHCTBO OOS3aTENbHBIX TpeOOBaHUN
®I'OC BO BceM MPOCTPAHCTBE HIKOIBHOTO 00pa30BaHUs: HE TOJIBKO Ha YPOKE, HO U 3a
€ro npeaenamu.

AKTyanbHOCTh  peaju3alid JaHHOW  TporpaMMbl  OOYCJIOBJIEHa  CaMOU
0COOEHHOCTHIO MMPOEKTHO-UCCIIEOBATEIBCKON ACSITEIIBHOCTH. DTa NIEATEIbHOCTD JICKHUT
B OCHOBE MTO3HABATEIILHOTO MHTEpeca peOeHKa, SIBISETCS 3aJI0TOM yMEHUS TJIaHUPOBATh
mo0ble JIEWCTBHST M BaXXHBIM YCJIOBHEM YCHEIIHOW peanu3anuu uaei. JloOwie
M3MEHEHHSI COBPEMEHHOT0 OOIIECTBa CBSI3aHBI C MPOEKTAMH M HCCJICIOBAHUSIMHU — B
HayKe, TBOpYECTBE, OHW3HEce, OOIIECTBEHHOUN >XU3HU. [109TOMYy BaKHBIM 3JIEMEHTOM
pPa3BUTHs JMYHOCTH OOydHaromerocs sBisieTcss (OpMUPOBAHUE OCHOBHBIX HAaBBIKOB
MIPOEKTHOUCCIIE0BATEIbCKOM IEATETbHOCTH.

[Iporpammoii mpeaycMoTpeHO (GOPMUPOBAHUE COBPEMEHHOTO TEOPETHUECKOTO
YPOBHSI 3HAaHMM, a TaKXKe€ W TMPAKTHUYECKOTO0 OMbIiTa paboThl ¢ JTa00paTOPHBIM
000pyIOBaHUEM, OBIIAJICHUE TPUEMaMHU HCCIIEOBATEIbCKON NEITebHOCTH. MeTobl
opraHu3alud  00pa3oBaTENIbHOW W HAy4YHO-UCCJIEJAOBATENHCKOW  JIE€ATEIbHOCTH
npenrycMaTpuBaloT (HOPMUPOBAHHE y OOYYaAIOIIUXCS HECTAaHAAPTHOTO TBOPYECKOIO
MBIIIUICHUS, CBOOO/IbI CAMOBBIPAYKEHUSI M UHANUBUTYATbHOCTH CYXJICHUH.

st monmHOrO y4era TOTPEOHOCTEW ydYamuxcs B MPOrpaMMe HUCIOJIb3yeTCs
muddepeHIMpOBaHHBIM  TOAXO0/A, YTO CTHUMYJUPYET Yyuallerocs K YBEIHYCHUIO

HOTp€6HOCTI/I B HH,I[HBHIIyaHBHOI}JI, HHTGHHGKTyaHLHOﬁ 1 TI03HABaTEIIbHOMU ACATCIIBHOCTHU



U Pa3BUTUI0  HAYYHO-UCCJIEAOBATEIbCKUMX  HaBbIKOB.  [Iporpamma  craner
BOCTpeOOBaHHOM B MEPBYIO OYEPEIb MIKOJIbHUKAMU, KOTOPbIE UMEIOT CTOMKHUI MHTEpEC
U COOTBETCTBYIOIIYK) MOTHBAIMIO K H3YyYEHUIO IPEIMETOB €CTECTBEHHO-HAYYHOI'O
LIMKJIA, ECTECTBEHHBIM HaYKaM U TEXHOJIOTHUSIM.

B monpocTkoBOM BO3pacTe ydyaliuecs MpOSIBIISIIOT CBOIO 3aMHTEPECOBAHHOCTH B
TOM WM WHOW O0OJacTH 3HAHWM, HAyYHOM HAIpaBICHUM WU MPOodheCCHOHATBHOU
nesTenbHOCTU. Takum 00pa3oM MPOUCXOAUT (OPMHUPOBAHUE TIO3HABATEIHHOU W
npodeccuOHaIbHON COCTaBISIONIECH JTUUYHOCTH, MIOMOTAET y4dallleMycCsl B OINpPEICICHUH
OyIlylIero >KM3HEHHOTO MyTH M B NPO(PECCHOHATHLHOM BBIOOpPE MOCIE OKOHYAHMS
mKkosbl. [1ogo6HOTO poja 3aMHTEPECOBAHHOCTh CTUMYJIMPYET TMOCTOSHHOE >KETaHHe
IIKOJbHUKA K TIO3HAHUIO HOBOTO, PACHIMPEHUIO W YIIYOJEHHUIO COOTBETCTBYIOIIHUX
3HAHUW, U TOJYYEHUIO HOBBIX B TOM YHCJIE NPAKTHUUYECKUX HABBIKOB, a TaKkKe
MOTHBUPYET y4alllerocs Ha MpoQoprueHTaIIHUIO.

[Iporpamma HallenieHa Ha TIOMOIL PEOCHKY B OCBOCHMHM OCHOB OpraHHU3allud H

OCYILIECTBIICHUS] COOCTBEHHOMN NMPOEKTHO-UCCIIEA0BATEIBCKOM NEATENIBHOCTH, a TAKKE B
OpuoOpEeTeHUH  HEOOXOIMMOro  OmbplTa Juid  paboThl  HaJA  HMHIAUBUAYAIbHBIM
UCCIICZIOBAHUEM WIIM IIpOoeKToM. IIporpaMma moMoeT HIKOJIBHUKY B Oosee IiyOoKoM
M3YYEHUU MHTEpEeCyIollel ero o0JacTu eCTECTBEHHBIX HAyK, a TaKXKe B MPUOOPETeHUU
BAXKHBIX COLIMAJIBHBIX HABBIKOB, HEOOXOJMMBIX ISl MPOAYKTHMBHOM COIMAIM3ALUU U

dhopmMupoBaHUsI TPAXKIAHCKON MO3UIINHU:

— HaBBIKA CaMOCTOSITEJIBHOIO PEIICHHs] aKTyaJbHBIX MCCIEIOBATENbCKUX WIIN
MPaKTUYECKUX 3a7ay, BKIIOYAIOIIET0 B ce0s yYMEHHE BHJIEThb U AHAJIM3UPOBATH
npoOJeMbl, HYXKJIAIOIIKUECd B PEIICHHH, YMEHUE [IeTajJbHO MpopadaThiBaTh M
pean30BbIBaTh CIIOCOOBI pabOTHI ¢ HUMH, YMEHHUE IIAHUPOBATH COOCTBEHHYIO paboTy

N CaMOCTOATCIIbHO KOHTPOJHUPOBATH CBOC IPOABUKCHHUC K KCIIACMOMY PC3YJIbTATY,

— HaBbIKa TeHEpPUpPOBaHUSA U O(opMIIeHUS COOCTBEHHBIX HJEH, OOJCUYEHUS UX B
yI0OHYIO I pacpocTpaHeHus: Gopmy;

— - HaBbIKa YBAXKWUTEJIBHOTO OTHOILICHHMS K YYXXKHM B3IJsJaM U UM,
opopMIICHHBIM B paboTax Jpyrux JoAed, JpyruxX aBTOPOB — BIIAJIETBIICB
WHTEJUICKTYaTbHON COOCTBEHHOCTH;

—  HaBbIKa MyOJMYHOTO  BBICTYIUIGHHUS  Tepel  OONbIION  ayJUTOpPUEH,
ApryMEHTUPOBAHUSI W OTCTauBaHUs CBOEH TOYKM 3pPEHHS, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB U B3POCIBIX, YOSXKIICHUS IPYTUX B CBOEH MpPaBOTE, MPOJBUKEHUS CBOMX

UOCH;



— HaBblka PadOTHl CO CHELHATU3UPOBAHHBIMU KOMIIBIOTEPHBIMHM IPOrpaMMaMH,
1ab0paTOpHBIM  O0OpPYZIOBAaHUEM, TEXHHUUYECKHUMH YCTPOMCTBAMHU, OHOIMOTEUYHBIMU
doHmaMu W  UHBIMM  pecypcaMH, C KOTOPbIMH MOXeT ObIThb  CBsi3aHa
IIPOEKTHOMCCIIEOBATENBCKAS JEATENBHOCTD IIKOJIbHUKA.

Kpome Toro, pabora MIKOJbHMKA HaJ NPOEKTOM WIM HCCIEIOBaHUEM OyaeT
CIIOCOOCTBOBATH U PA3BUTHIO €T0 aJIEKBATHOM CaMOOLICHKH.

BapuanThl peasm3anuu nporpaMmmsbl 1 popmMbl IPOBeICHUS 3aAHATHM.

JlanHasi mporpaMma paccyuTaHa Ha pabOTy CO UIIKOJbHUKaMHU 5-9 KIaccos.
[lenarory Ba’kHee aklEHTUPOBATh CBO€ BHUMAHHME HE CTOJBKO HAa KaueCTBE Pe3yJsbTara
MPOEKTa WM UCCIIEI0OBAHUSA, CKOJIBKO Ha TOM, YTOOBI yHalllUics MOydal 3HAHUS B TOM
YHCJIE U YEpe3 BBIITOJIHEHUE MPAKTUYECKOr0 3aJaHus, €1l BBIBOABI U YMO3aKIIFOUECHHUSI
Ha OCHOBAHMM CBOErO0 HCCIEJOBaHUS, YYWICS CpPaBHUBAaTh €ro pe3yJbTaThl C
TEOPETHUYECKHMM MaTEepHaJioOM M HCCIECIOBAHUSAMH JPYTHX IIKOJIBHUKOB. Takum
00pa3oM, MIKOJIBHUK OCBOUT OCHOBBI IPOEKTHO-UCCIENOBATEIBCKON NIEATEIbHOCTH U
pUOOpETET HaBBIK KPUTUUECKOTO OTHOIIEHUSI K MaTepHally.

[Iporpamma pa3dbuTa Ha MOJIYJNH, KOTOpPblE MOTYT OBITH HCIIOJB30BaHbI JIHOO
YacTUYHO, JinO0 monHocThio. Tak wmonynb «Kak JKMBOTHBIE U pacTEHHUS
PUCTIOCA0IMBAIOTCS (IBOJIFOIMOHHAS 3KOJIOTWsA) MPEAIonaraeTcs Aid U3y4yeHus B S5
wmm 6 kimacce B TedueHue ojHoro roaa (34 waca B roa). Moaymu «OcCHOBBI
pacTeHneBoACTBa» U «bHOTEXHOJOrUsS» paccuMTaHbl Ha 68 YacoB U MOTYT OBIThH
peanu3oBaHbl B TeUeHUU 2-X JeT (1o 34 yaca B roja) uiu B TeueHuu 1 rona (68 dyacos B
rog). Bo BTropoMm cnydae BO3MOXKHO TMpoXoxaeHHe o0oux wmomaynet («OCHOBBI
pacTeHueBOACTBaY B 7 wiam 8 kiacce, «buorexHoiorum» B 7 uiaum § Kiacce).
AnanornyHo mojaynu «MoJeKyasipHble OCHOBBI (PU3HUOJNOTUU U (apMaKOIOTUU» U
«MonexkynsipHble OCHOBBI CEJIEKI[MW» paccuuTaHbl Ha 68 YacoB W MOTYT ObITh
peanu3oBaHbl B TeUeHUH 2X jeT (o 34 yaca B roJ) uiu B TeueHuu 1 roga (68 yacos B
roa). Bo BTopom ciydae BO3MOXKHO MPOXOXKIAeHUE 000ux Moayliel («MoseKyJspHbie
OCHOBBI cenekuuu» B 8 kiacce, «MoleKyJsipHble OCHOBBI (DU3UOJIOTHMM U
(dhapmaxosiorun» B 9 kiacce).

MOoXHO pEeKOMEHJ0BaTh HCIOJIb30BaTh MOAYyJIUW «Kak KUBOTHBIE M paCTEHHS
npucnocadnuBaoTcs», «OCHOBBI  PacTEHUEBOACTBA», «MOJIEKYISIpHbIE OCHOBBI

CEJICKIIMM» B KaueCTBE HEMPEPhIBHOrO 00pa3zoBaTeabHOro 1nukia (5-9 kinace no 1 gacy B



HEZeIN0) A KJIAcCOB arpoOMOTEXHOJIOTMYEeCcKOo HampaieHHocTH. Monymu «Kak
KUBOTHBIE U PACTEHUs MpucrnocadiuBaroTcs», «buorexnomorun» u «MoleKysipHbIe
OCHOBBI (PU3HOJIOTHHU U (HAPMAKOJIOTUN» B KaUECTBE HEMPEPHIBHOIO 00pa30BaTEIHLHOTO
nukia (5-9 knacc mo 1 4dacy B Hemeno) JUisl KJIACCOB OMOTEXHOJIOTMYECKOTO WU
MEJIUIIMHCKOTO HAPaBICHUH.

B3aumocBsa3b ¢ nporpamMMou BocnuTaHus. [Iporpamma Kypca BHEYPOUYHOU
NESATeIbHOCTU pa3paboTaHa C YYETOM PEKOMEHJAlUM TMPUMEPHOW MPOrpaMMbl
BOCIIUTAHUS,  YYUTBIBAET  IICUXOJOTO-TIEJarorndyeckue  OCOOCHHOCTH  JaHHBIX
BO3PACTHBIX KaTEropuil. DTO TMO3BOJISIET HAa MPAKTUKE COCAUHUTH OOYYaIOIIyI0 HU
BOCIIUTATENIbHYIO JICSITEJILHOCTh I€arora, OPUEHTUPOBaTh €€ HE TOJbKO Ha
MHTEJIEKTYaJbHOE, HO M Ha HPABCTBEHHOE, COLMAIbHOE pa3BUTHE peOeHKa. ITO

IIPOSIBIISICTCS:

— B IPUOPUTETE JUYHOCTHBIX PE3YyJIbTATOB PEANTU3ALMHU MPOTPAMMbl BHEYPOUHOU
NESATENbHOCTH, HAIIEANINX CBO€ OTPAXEHHWE U KOHKPETHU3alMI0 B MPUMEPHOU

MporpaMMe BOCITUTAHUS;

— B BO3MOXHOCTH KOMINICKTOBAHUA PA3HOBO3PACTHBIX TPYIII I OpPraHHU3aAllnU
HpO(bOpI/IeHTaI_[I/IOHHOf/JI ACATCIIPHOCTH  IIIKOJIBHHUKOB, BOCIIMTATCJIBHOC  3HA4YCHUC

KOTOPBIX OTMCYACTCA B HpHMepHOI;’I IMporpaMme BOCIINTAHUA,

— B HHTCPAKTHBHBIX (i)OpMaX 3aHSATUM I IKOJIBHHUKOB, O6€CH€‘-II/IB&IOHH/IX
60J'II>HIYIO HX BOBJIICYCHHOCTbL B COBMCCTHYKO C IICAAroroM MW JpyruMu JACTbMH
ACATCIIBHOCT MW BO3MOXXHOCTD 06p2130BaHI/I$I Ha ¢€C OCHOBC JOCTCKO-B3POCJIBIX
O6IHHOCT€I>1, KIIIOYCBOC 3HAUYCHHC KOTOpPBIX A BOCIIMTAHHUA ITOAYCPKHUBACTCA

NPUMEPHON TPOrPaMMOi BOCIIUTAHUS.

Ocob0enHocTH padOTHI YUYHTEJISl 110 MPOrpaMMme. 3a/1a4a YYUTENS COCTOUT B TOM,
yTOOBl  COMPOBOXKAATH TMpolecc NpodecCUOHATBLHON OpHUEHTAlMM  IIKOJIbHHKA,
packphiBasi MOTEHIIMAN KaXXIOT0 4Yepe3 BOBJICUEHHE B MHOTOOOpA3HYIO JIEATEIbHOCTD,
OpraHu30BaHHYI0 B pas3Hbix (opmax. I[lpu sTOM pe3yabratoM palOOThl YUUTENsS B
MEePBYI0 O4Yepelb SBJSIETCS JIMYHOCTHOE pa3BUTHE ydyanierocs. JIMYHOCTHBIX
pEe3yJbTAaTOB YUUTEIb MOXKET JIOCTUYD, YBJIEKas yUYeHUKA COBMECTHOM U UHTEPECHON UM

000MM JIESTENbHOCTBIO, YCTAaHABIMBas BO BpeMs 3aHATUN JOOpOKEIATENbHYIO,



NOJIJIEPKUBAIOLTYI0 aTMOc(hepy, Hachllllasg 3aHATUS LEHHOCTHBIM COJEPKAHHEM.
IIpumepHas cxema NpoBeACHUs 3aHATUN 110 POrpaMMe:

1. OOBsicCHEHHE TEOPETUUECKOT0 MaTepuaa 1mo TeMe.

2. IloaroroBka K 3KCHEPUMEHTAIIBHOMY 3aHATHIO, OOCYXJEHHUE OOBEKTOB JUIs
MIPAKTUYECKOTO 3aHSATHUS.

3. TlpoBeneHue NpaKTUYECKOTO 3aHIATHS — OCHOBHAS 3a/1a4ya OCBOCHUE METOI0JIOTHH
JAaHHOT'O 3KCIEPUMEHTA.

4. Tlo OKOHYAaHWUU TPEUIOKUTH JETSAM, KOTOPbIE 3aMHTEPECOBAIUCH JTAHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €r0 B HUCCIEAOBATENIbCKUN MpOeKT. JJi1 3TOro HeoOXoAMMO
o0CyIuTh OOBEKTHI, KOTOpbICE YYEHUK OyJeT UCCIeA0oBaTh, COCTaBUTh IUIaH
AKCIIEPUMEHTA.

5. TloMo4b yyeHUKY IPOAHATU3UPOBAThH PE3YJILTATHI IKCIIEPUMEHTA.

OueHuTh pe3ynbTaTbl MPOEKTHO-UCCIEA0BATEIBCKON JIEATETbHOCTH IIKOJbHUKOB
MOXHO B MpOLECCe 3allMThl HMMH CBOMX pabdoT B paMKax IIKOJbHOU

HAy4HOIIPaKTUYECKON KOH(EpEeHUIUN.

COJIEPKAHUE KYPCA BHEYPOUHOM JEATEJBHOCTH

Moayab «Kak :KUBOTHBIE U PACTEHUS NPHUCIIOCADIMBAIOTCH (IBOJIIOLHOHHAS
3Ko0J0rHsl) 5-6 kiaaccnl (34 yaca)

1. Mbut uccneoyem sncuewie 00vekmul (6 uacos)

CBolicTBa M CTpOEHUE MKUBBIX OPraHU3MOB (CTpOEHUE KIEeTKH). Bua, ocodb —
OpraHu3M Kak eauHas cucrema. Apantaiuu (mpucrnocobsenus). [lonstrue romeocrasa
KUBOTO opranu3zma. CrocoObl ero nojaepx aHusl.

[louarne BapuaTuBHOCTH Tmpu3Haka. Mccienoparenbckue padotsl «Bce mm
(cunMIBI, O€NKH, Oepe3bl U T.11.) OJUHAKOBbIE? DOTOKBECTY.

OrpanuyeHuss Mopdonoruueckux u Quinoiornueckux agantanuii. [louemy
OpraHU3Mbl HE CTAHOBSTCA OECKOHEYHO OOJIBIIUMH, MAJECHbKUMHU, BCESTHBIM.
[TpakTuueckast pabora «CocraBisieM KHUTY PEKOPIOB PACTCHHM W KMBOTHBIX HAIIEro
Kpasi».

2. Bnuanue oxpyscarowieit cpeovt Ha xcugvie opzanusmul (12 uacos)

dakTopbl OKpy:karouieil cpeabl (abMoTHUEeCKue, OMOTHYECKHE, aHTPOIOICHHbIE).

[Ipumepsl  aOuoTudeckux  (HaKTOPOB, OKA3bIBAIOIIMX OCHOBHOE BIIMSHHE Ha



KU3ZHENIEATEIbHOCTh  JKMBBIX  OPraHM3MOB:  TEMIlepaTrypa, CBET,  BJIAXKHOCTb.
[Ipaktruueckoe 3anstue «l{Ber u Temno» (KyOMKHU JbAa B3BECUTH, MOJOXKUTH B YAIIKH
[letpn Ha pa3HOuBEeTHYIO Oymary, yepe3 30 MUHYT B3BECUTh 3aHOBO — KTO ObICTpee
pactasin). [Ipaktrueckoe 3ansiTue «YTo pacTBopsercsa B BOAE» (3KCHEPUMEHT « KuIKUii
nom»). IIpaktuueckoe 3ansatue «Auddysus BemecTs B BoJe (pacTBOPHI)», «JBrKeHHE
pacTtBOopoB 1o uBeTKYy». I[IpakTuueckoe 3aHsitue «Jlem miaBaer B Boje (aiicOepru,
3aMep3aHue BoA0EMOB)». IIpakTuueckoe 3ansTue «Jleq npu 3aMep3aHuy paciuupsieTcs»
(pa3pymieHue kaMHs (TOYBOOOpa30BaHUE), 3aMEP3aHUE KIIETOK).

OCHOBHBIE ~ 3aKOHOMEPHOCTHM  MPHUCIOCOOJIEHHS]  KUBBIX  OpPraHU3MOB K
adbnortnyeckuM (axkrtopaM. IlpucrnocoOneHuss K OCHOBHBIM a0MOTHYECKUM (PaKTOpaMm:
TeMmneparypa, BIaxXHOCTb U cBeT. [Ipaktuueckoe 3ausarue «lllybay» (kyOuku Ibaa
3aBEpHYTh B pa3Hbld Marepuall, B3BeCUTh). lIpakThueckoe 3anatHe «IIUrMEeHTHI»
(MOXHO pa3JenuTh Ha BaTMaHe KpacuTenu u3 ¢iaoMactepoBy. IpakTuueckoe 3aHsTHe
«Kak )XMBOTHBIE TUIaBAIOT B BOAE» (DKCHEPUMEHT C MUIMETKOM ).

UccnenoBarenbckue padoThl «BinusHue cBeta (Tersa, BIaXKHOCTH, COCTaBa MOYBHI)
Ha pAacTeHHUs B €CTECTBEHHBIX WJIM MCKYCCTBEHHBIX YCIOBHUAX» (Ha JOCTYIHOM
Marepuae).

3. Bzaumooeiicmeus yncuevix opecanuzmos (4 uaca)

buotnueckue (baKTOpHI. 3aKOHOMEPHOCTHU pa3BUTHSA MEKBHUIOBBIX
B3aUMOOTHOIIEHUH. Ko3Bomonusa (XUIIHUK-KEPTBA; Mapa3uT-X034MH) DBOJIIOLUS
ctpareruii  noObiBanus  nmmu.  ConuanbHOCTh.  Buapl-Bcenenmpl.  [lepeuenp
PaCTEHUUBPEAUTEIICH. HccaenoBarenbckas pabota «Habmronenus 3a
B3aUMOOTHOIIICHUSIMU >KMBOTHBIX TPH JOOBIBAHUU MHUINKM (KOPMYIIKWA JJIs OTHIL, IS
TOPOJCKMX WM CEJIbCKUX JKMBOTHBIX). BeO-kamepwr». McciemoBaTtenbckas pabota
«PacnpocTpaHeHne BUIOBCUHAHTPOIIOB B HAIIIEH MECTHOCT.

4. Yenoeex 6 yncusznu pacmenuil u yxcueomuuvix? (6 yacos)

AnTponorennsle ¢aktopbl. [IpaBga M, YTO NEpPBOOBITHBIE JIIOAW >KUIU B
rapMOHUU ¢ Npupooil. OoMalIHUBaHUE U IPUPYYEHUE )KUBOTHBIX U PACTEHUN. 3a4eM
cracaTh BBIMUPAIOIIME BUABI, KaK 3TO JAenarb. KyJnbTypHble pacTeHHs M HX JUKHE
npeaku. [loyemy BaxkHO MX coxpaHsATh. PazHooOpasue KyJIbTYpHBIX PACTEHH U UX
3HaueHUE B )XKU3HU venoBeka. KpacHas kaura Bamei tepputopun. Oco00 oxpaHsembie
Tepputopuu, 3anoBenHuku Poccum u mwmpa. Ilpaktuueckass pabora «PazHooOpasue

KyJbTYPHBIX PACTCHHI B BaIlleM PETHOHE.



UccnenoBarenbckas pabota «BiusiHue aHTPOINOTeHHBIX (PAKTOPOB HaA pPa3BUTHE
pacTeHuil B TOPOJIe/HACETIEHHOM IMYHKTEM.

Okckypeust/mpaktudeckas padora «OOIIT B Bamem pervoHe — yHHUKaJIbHBIC
O0OBEKTHI TPUPOIBI».

5. Dkonozuueckue nuwiu (6 uacoes)

buocdepa — onna U3 BaxHeHmux obonouek 3emiid. UTO Takoe «IKOJIOTHYCCKHE
HUIIM» U Kak OHM Qopmupyrotcsi? dopMupoBaHUE 3HAHUUA MO OHOPa3zHOOOPA3UIO
KU3HEHHBIX  (OopM,  TOBENEHYECKHMX  MPUCIIOCOONCHUH,  MOAM(PHUKAIMOHHAS
M3MEHUYMBOCTH (Ha 6a30BoM ypoBHE). PacturensHbie coobmiecTBa u ux tumbl. Pazsurue

Y CMEHBI paCTUTEIBHBIX COOOIIECTB.
HccnenoBatensckue paboThl «DKOJOTHUECKUE HUIIM BOKPYT TeOsl — OMUCAaHUE
dakTOopoB OKpyXaromei cpeas». HMccienoBarenbckue padboTsl «DeHonmormueckue

HaOJIIOIEHUSD).

Moayib «OCHOBBI pacTeHHEeBOACTBA» 7-8 kiacchl (68 yacoB)

1. Beeoenue ¢ pacmenuesoocmeo (2 uaca)

Yro-Takoe pacTCHUEBOJICTBO: OCHOBHBIE (DAaKTOPHI BEHIPAIIMBAHMS PACTCHHM.
Ucropust pazButus arpoxuMudeckux 3Hanuii (padotsl M.B. Jlomonocosa, FO. JInbuxa,
byccenro, B.B. JlokyuaeBa, K.A. Tumupszena, [1.A. Kocteruena, /[.H. IIpsHumankoBa

u ap.). Ilpaktuueckas padora «bouka JInbuxay.
2. Aepomexnuueckuit 3xcnepumenm (6 uacoes)

[IpaBuna IOCTAaHOBKH arpo3KCrepuMeHTOB. IloCcTaHOBKAa 3KCIIEPUMEHTOB C
pacteHusMU. BbIOOp TeMbl, COCTaBIEHUE TUIIOTE3Bl, €M U 3a7ad HKCIEPUMEHTa IO
BBIPAIIMBAHUIO PACTEHMM B KOHTpOJIUpyeMol cpexne. KOHTpoiu, NOBTOPHOCTH,
npoBelieHne JKcrnepuMeHTta. [lnanupoBanue skcnepumenTa. OIlleHKAa pe3yJbTaToOB
skcniepuMenTa. MccnenoBarensckas pabora «@PakTopbl, BIMSIONIME HA MpOpacTaHHUe
ceMsH (POCT IPOPOCTKOB)».

OcBoeHue TEXHOJIOTUU KPYTJIOrOANYHOIO BEIPAIUBAHUS CAIATOB U MUKPO3€EJIEHU
B KOHTPOJHUPYEMBIX HMCKYCCTBEHHBIX ycJIOBHUsX. COOp yCTaHOBKM JJisl BbIpAlllUBAaHUs
pacTeHUi B KOHTPOJIUPYEMBIX YCIOBHSIX.

3. Ponb xumuueckux snemenmoe ¢ numanuu pacmenuii (20 yacog)
Boma. PactBop. BreITsKa. AHMOHBI, KaTHOHBI, 3JIEKTPONPOBOJHOCTh U pH

pactBopa. Poibp XUMHMYECKHMX OJIEMEHTOB B MNUTAaHUU pacTteHuiu. llomyuyenue



MUTATEIbHBIX BEIIECTB pacTeHUsAMH. [Ipaktuueckas pabota «CxeMbl MUTATEIBHBIX
pacTBOpoB. Pacuer 103 yaoOpeHuii 11l MUTATEIbHBIX PACTBOPOBY.

YnoOpenusi: opraHM4ecKue, MHUHEpaJbHbIE, MHUKPOOHOJOTUYECKHE. THUIIBI
nuTaHus pacteHuil. Bo3gymHoe W MHUHEpanbHOE (KOPHEBOE) MHUTAHUE PACTCHHI.
TpaHcnopT NUTATENbHBIX BEIIECTB PACTEHUN: BOCXOIAIIMA W HHUCXOISAIIUNA TOK.
Baxneiimue kanuitaeie, ¢pochopHbie U a30THBIE yA0OpeHusi, ux cBoiictBa. I[IpocTeie u
cinoxuble ynoopenus. Ilpaktudeckas pabora «lIpaBuia cMemMBaHUSA YJIOOPEHUI
[TpakTuueckast pabora «IluTtanue pacTeHU: TEXHOJIOTUS TPUTOTOBICHUSI MUTATEIBHBIX
PacTBOPOB ISl Pa3HBIX KYJIbTYP».

PocT u pa3BuTHe pacTeHMil: 3Tambl OHTOreHe3a, (PaKTOpbI, BIMSIONME HA POCT
pacTeHuil: CBeT, TyCTOTa IMOCaJoK, mnuranue, cyocrpar. IlpakTudeckas pabota
«MOHUTOPUHT MUHEPAJIBHOTO MUTAHUS PACTCHUIN.

OCOOCHHOCTH TMTAaHUS PACTCHUM a30TOM. A30T W €ro 3HauYCHUE B KHU3HU
pacrenuid. GOpMBI a30Ta U UX MPEBPALICHHUE B ITOYBE.

Nctounuku dochopa 1t pactenus. 3HaueHue Gpochopcoiepx aniux CoeTMHEHUN
B KJIeTKe. Poib Makpospruyeckux coefuHeHnit pocdopa B SHEPreTUIECKOM OOMEHE.

BnusHue kanuga Ha (QU3MYECKHE CBOMCTBA MPOTOIUIA3Mbl, Ha (EPMEHTHI
yTIEBOAOPOIHOTO OOMEHAa, CUHTE3 OeNKOB U Jp. Ponib kanus B nmojjaepKaHuu MOHHOTO
OaytaHca B TKaHSX, B IIPOIIECCaX CaMOPETYJISIIUHN.

Perynsaroprass u cTpyKTypooOpa3oBaTelbHas pOJIb KalblHs. YdacTue B
0o0pa30BaHUU KJIETOYHOU CTEHKH, MOJJAECPKAHUU CTPYKTYpPhl MeMOpaH M PEryJIsius UxX
IPOHUIIAEMOCTH.

3HayeHue MarHuvsi B MeTaboim3Me pacTeHuil. MarHuil B cocTaBe XJIopoduiuia,
CXOJICTBO XJIOpO(UIUTA W TEMOTJIOOMHA KaK CBUACTEIHCTBO €IUHCTBA OPTraHUYECKOTO
MuUpa.

Cepa M €ero OCHOBHBIC COCIMHEHHS, UX POJIb B CTPYKTYPHOM OpraHu3aiuu
KJIETKH, y4acTHE B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUSIX.

Muxkpoanementsl. [lpencraBieHuss 0 pojid MHKPOIJIEMEHTOB B MeTabOIM3Me
pacteHuii. OCOOEHHOCTH TMOCTYIUIEHUS] MHKPOSJIEMEHTOB B pacTeHus. CUHEPru3M H
AHTAarOHU3M 3JIEMEHTOB ITUTAHUS PACTCHUII.

PacturenpHass nuarHocThka W METOABl HICHTU(DUKAIMK HEIO0CTaTKa/M30bITKA

anemeHToB nutanus. [IpakTuueckas padota «PacturensHas qTuarHoCTUKAY.



HccnenoBarensckas pabora «OIEHKa COCTOSHUSI KOMHATHBIX pPacTEHUH,
pacTeHHil Ha IIKOJBHON TEPPUTOPUH, YCTAHOBKA MPHUYMH MATOJIOTUYSCKUX COCTOSTHHMA
(IpY HATUYUHN )».

UccnenoBarenbckas pabora «OlieHKa BIMSHUS PAa3IUYHBIX JJIEMEHTOB Ha

COCTOSIHUE PacTEHUU (COCTaBIICHUE PA3TUYHBIX MTOJKOPMOK)».

4. Pezynamopwol pocma pacmenuil. 3awguma pacmenuit (4 vaca)

[Tonsitue o perynsTopax pocrta pacreHuid. CTUMYISTOPBI pocTa — (GUTOrOPMOHBI
(aykcuHbl, THOOEpEIITMHBI, IUTOKUHUHBI). THruOUTOpHI pocTa pacTeHuii: 1. mpupoaHbie
(abcum3oBasi KHUCIOTa U HEKOTOpbIE (DEHOJIBHBIE BellecTBa (MKyMapoBas, KOpUYHAs,
CAIMLIMIIOBAsA K-Thl), 2. CUHTeTHYeCKHuEe (MOp(aKTUHBI, pEeTapAaHThl, AEPOJUAHTHI,
JI€CUKaHTbl, repOuuuabl). OUTOMOHMTOPUHI U OLIEHKAa COCTOSHHUS PAacTEHUM.
CoBpemenHble crocoObl MOHHTOpHHTA. [IpakThyeckas pabora «DUTOMOHUTOPUHT U
OLIEHKa cOCTOsIHUS pacTeHuil. COBpeMeHHBIE CITIOCOOBI MOHUTOPHUHI .

HccnenoBarenbckas pabora «BnusiHue rerepoaykcuHa Ha MpopacTaHue (pocT Ha
Pa3HbIX CTAJUAX, B Pa3HBIX YCIOBUAX) PA3IMYHBIX PACTECHUII.

3amura pacTeHHil OT BpeauTeliel: oCHOBBI OnomeToa. [Ipaktuyeckas pabora

«I/IHCGKTapI/II/IZ IMpaBHJIa U YCIOBUA PA3BCACHUS IMOJIC3HBIX HACCKOMBIX)).

5. Boonasa, necuanas u noueennasn Kyiomypol, UX npUMeHeHue 6 6blpauiu6anuu
pacmenuii. Quzuonozusn pacmenuii (8 uacos)

BonHas, mecuyanas M NOYBEHHAs KYJBTYPbl, X IPUMEHEHHE B BBIPAIMBAHUU
pactenuid. [IpoBenenue Boabl B KOpHE W cTebne pactenuid. [lpaktudeckas paborta
«KopHeBoe naBiieHue».

Boaublil pexxuM pacTeHui: CTpOeHUE YCThHUILL: (DaKTOpBI, BIUSIOIIME Ha HX
PacKpbITHE W 3aKpbITHE. 3HAYEHUE MEXaHW3Ma pEryJsilMd HUCIApPEHUs BIAaru
pactenueM. llpaktuueckas pabora «lIpuroroBnenue mnpemnapaTa YCTbHUI[ METOJIOM
CIIETIKA.

HccnenoBarenbckue paboThl: «BiausiHuE yCIOBHM cojaepKaHUS pacTEHUW Ha
KOJIMYECTBO YCTHUL.

doTocuHTE3 — yHUKAJIbHBIM Tporiecc pacTeHuil. TemHoBass W cBeTtoBas ¢asbl

dboTocunTesza. 3HaueHue (HOTOCUHTE3A JJIA KUBBIX OpraHu3MoB. [IpakTtuyeckas pabora



«DyHKIIMOHATIbHASI ~ IMATHOCTUKA PACTEHUHW TIO0  aKTUBHOCTH  XJIOPOILJIACTOB)
UccnenoBarenbckas pabora «Ompenenenue xyopodumia A u b, oueHka
(hOTOCUHTETUYECKON aKTUBHOCTHU pacTeHUM U (DAKTOPOB, BIUSIOIINX HA HEEY.

@akTopbl pocTa pacCTeHUM: BO3AyX U ajpauusd. llog3zeMHOe nbIXaHUE PaCTEHUN:
COCTaB TIOYBEHHOrO0  BO3AyXa, Tra3oo0MeH. [‘a3000MeH mpu  OecroYBEeHHOM
BeIpamuBanun. [lpakTudeckas pabdora «Aspaunus, CO2 u O2. JIpiIxaHue pacTESHUI».
[IpakTuueckass pabora «J/[pixaHue pacTeHMil: OIlEHKAa WHTEHCHUBHOCTH JIbIXaHUS
PAaCTEHUH U TUIOHAOBY.

UccnenoBarensckue paboTel: «BnusHue cmocoba BhIpaniuBaHusa (cocTaBa
MUTATEIIbHOW CMECH, CXEMbl BHECEHHSI) Ha POCT U PA3BUTHSI PA3JIMYHBIX PACTCHHIN.

6. Kynemypnwie pacmenusn. Coepemennule acnekmul cenexyuu (20 uacos)

Kak demoBek cran ucnonb3oBarb pacTteHusi? CBs3b pa3BUTHA LUBHIN3ALUN
YEeJI0BEKa M OJOMalIHuMBaHus pacteHui. [Jomectukanus. [duckyccus «Jlomectrukanus,
BCE JIM PACTEHUS M IKUBOTHBIE, KOTOPBIE JKHUBYT pPSJIOM C YEIOBEKOM HM
OJIOMAIIHUBAOTCS? MOXKHO JIM CUMTATh TAPAKAHA OJOMAIIHEHHBIM )KUBOTHBIM ?»

HacnencTBeHHOCTh M M3MEHYMBOCTh — OCHOBHBIE CBOMCTBA JKUBBIX OPTaHU3MOB.
N3menunBocth. Buasl usmMenuuBocTh. l[Ipaktuueckas padbora «MopauduxanyroHHas
M3MEHYHUBOCTD (JIUCThSI, UTOJIKK C OJTHOTO JAEPEBA)».

['en — wmaTepuanbHbII HOCHUTENIb HACJIEICTBEHHOCTH M  HW3MEHYHBOCTH.
HyxiienHoBble KUCHOTHI. JIOKanu3anus T€HETUYECKOTO MaTepuaina B KieTke. Jlenenue
kietok. Pemnmukamus  JIHK.  OcHoBHass jgormMa  MoOJEeKyJsipHOW — OHMOJNOTHUHU.
Tpanckpunuus. Tpancuauus. Mytamuu. [Ipaktuueckast padora «I'eH — HHCTpYKIUS O
cOOpke KJIETKHM (Ha Oucepe wiM KOHCTpyKTope)». IIpakTuueckas padora «Myrauus Ha
OytepOpone (000l O0OBEKT W3 MpenblAyIlied padoThl, € U3MEHEHWE WHCTPYKIIUU
MPUBEJIET K U3BMEHEHUIO BHEIIIHETO BUJIa 00BEKTA)».

D¢ dexT OyThUIOYHOTO TOPJIBIIIKA M Te€HEeTUYeCKoe pa3zHooOpasue. UTo Takoe
reH0aHk? 3ayeM COXpaHATh FeHETUYECKHE pecypchl pacTteHuil? OCHOBHBIE CIOCOOBI
COXpaHEHUs TeHETHUECKUX PECYPCOB PACTeHMI (€X situ U 1n situ).

3nauenue pabor H.M. BaswioBa. 3akoH romojoruueckux psaoB. LleHTps
NpOUCXOXKAEHUsT KyiabTypHbiX pacteHuid H.M. BasumoBa u II.M. JKykoBckoro.

[Ipaktrueckas pabota no rpynnam «OTKy/1a Ha HalIMX CToJIax (PYKThI/OBOLTH/3IAKI.



OcHoBHBIE MeTonbl cenekuuu. ['nbpummzamus. Popmbl orO0pa. OCHOBHBIE
HaIpaBJIeHUs CEJICKIUU: YIyUYlIEHUE YPOKaWMHOCTH, YCTOMYMBOCTH K OMOTHYECKUM U
abuornyeckuM (aktopaM. IIpaktuueckas padorta «BoipammBaem ropox. Kak nposectu
CKpELIMBAaHUE Y TOPOXay.

Ectb num xu3Hp B mnpobupke? buoTexHonorus KyJabTYypHBIX PpacTEHUI.
UccnenoBarensckas pabora «BplpamuBaHue pacTeHHMM B IpoOHpKe» (MOXKHO
BOCIIOJIb30BAaThCsl  pe3yJIbTaTaMU MPEABIAYIIUX JKCIEPUMEHTOB TI0 COCTaBJIECHUIO
MUTATENbHBIX PACTBOPOB JJI1 PACTECHUM ).

Kak  gemoBek  moxer  MoauduimpoBaTh  pacTeHusi?  ['eHeTmueckoe
penaktupoBanue. CoOBpeMEHHbIE  NOAXOABl U JIOCTHXKEHHMS ~ I'€HETHYECKOIro
penaktupoBaHus pacteHuil. [IpakTuueckast padota «['eHOMHBIE HOKHHULIBI

(MmonenupoBanue padbotel cucrembl CRISP-Cas).

7. Pacmumenvnan npooykuus. (8 uacos)
Hanzemurpie u moa3emMHbie opranbl pacteHuil. [lober m BugoM3MEHEHHBIN MOOeT
pactenuii. CriocoObl pa3MHOKEHUS PACTEHUH.

[lonsiTue o0 KayecTBe MNPOAYKTOB mnHTaHUs. [IpoOnembl  KOHKYpEHLMH
OTEYECTBEHHBIX NPOAYKTOB IIMTAHMUS C UMIIOPTHBIMU. JIOTMCTHKA TOCTaBKU U CPENCTBA
COXpaHEHUusi NpoayKkToB mnutaHus. llpaktuueckas pabora «lIpenenabHO IomycTUMBIE
koHueHTpauuu (IIK) u meToasl KOHTpossi 0€30MACHOCTH PACTUTENbHBIX MPOAYKTOB
MIUTaHUSD.

Mukpo3enens: mojae3HOCTh U TexHonorus. VMccnenoBatenbckas pabora «OueHka

KaueCcTBa BBIPAIICHHONW MUKPO3eJIeHW» (JTM00 CBOs, TMO0 U3 Mara3uHa).

XUMHUECKUI aHaIu3 MPOYKLHH. OCHOBBI CHEKTPOPOTOMETPHH.
[Torenunomertpusi. Xpomartorpadus. [Ipaktuueckas padota «MeTobl OLIEHKH KaueCcTBa
PACTUTENBHONW MPOIYKLUHU: XPAHEHHUE M COXPAaHHOCTh NUTATENIbHBIX BEIIECTBY» (IO
JTOCTYITHOMY 00OpYIOBaHHIO).

UccnenoBarensckas padora «Omnpenenenue ButamuHa C MeTOAOM OOpaTHOIO

TUTPOBAHMS B IUJIOJAX HA PA3HOM CPOKE (CIOco0€) XpaHEHUSD.

Monyab «buorexnosorus» 7-8 kiaaccol (68 yacon)

1. Buomexnonozus (4 uaca)

[ToHsaTne OWMOTEXHOJOTUH. 3adyeM YCJIIOBCKY 6I/IOT6XHOJIOFPII/I, B 4YCM HX

IMpCUMyHIcCTBO nepea XUMHNYCCKHUM CHHTC30M. OcHOBHBIC OMOOOBEKTHI



OMOTEXHOJIOTUM: TPOMBIIUICHHBIE MHUKPOOPraHU3MBbI, KIETKM U TKaHU PACTCHH,
KUBOTHBIX M 4eloBeKa, OuokatanuzaTopbl. IlpakTuueckas pabota «IIpumepsl
MPUMEHEHUSI OMOJIOTUYECKUX OOBEKTOB B TBOCH KUZHI.

Coipbe st OMOCHHTE3a M OIIEHKa ero OuoJoru4eckoil 1eHHocTH. OCHOBHBIC
UCTOYHHUKHU yTiepoaa, a3oTa, ¢ocdopa, MHUKPOIIEMEHTOB. lccinemoBaHne HOBBIX
HMCTOYHUKOB CHIPhs (BKJIIOYAsk BOMPOCHI €0 MpeIBapUTEIbHON 00paboTKH), pa3paboTka
HOBBIX THUTATEIBHBIX CPEl, B TOM YHCJIC BKIIOYAONINX OHMOCTUMYISTOPHI U JAPYTHE
AJIIEMEHTHI YIIPABJICHHS M ONITUMH3AIIMHU MIPOIIECCOB OnOocHHTE3a. MeToabl ONTUMHU3AINH
MUTATEIBHBIX CPE.

2. Mukpoouonozus (12 uacos)

[TonoxeHue MNPOKAPUOTOB B CHCTEME oOpranuyeckoro Mupa. CTpoeHue
OakTepuasibHON KieTku. Knaccudukanus 6axrepuit. Mopdonorusa 6akrepuii. [IpocTsie
U CIOXKHBIE METOAbl OKpalluMBaHWs Oakrepuil. Puznonorusi OakTepuid: NUTaHUE,
JbIXaHUE, POCT U Pa3MHOKEHHE. 3HAKOMCTBO € IOMEHOM Apxeu (3KCTpeMO(UIBbHOCTD,
0COOCHHOCTH CTpOeHHUs KieTkn). JlabopaTopHas pabora «DuxkcupoBaHHBIE MpemapaThl
O0aktepuii. Ompenenenue (GOpMBI TOPEUIOKEHHBIX  KYJIbTYP MHUKPOOPTaHU3MOB,
UCIONB3Ysl MPOCTOM MeToa okpacku» JlabopatopHas pabota «OmpeneieHue Tuma
KJIETOYHOM CTEHKH METOJ0M OKpalIMBaHus 1o I'pamy» (Ipy HAIMYUU PEAKTUBOB).

MosnouHokucinoe u crnuproBoe OpoxeHue. DoTorpodHble U XEMOTPO(HBIE
Oaktepun. KuHeTmueckoe  omucaHue — Ipolecca  pocTa  MHKPOOPTraHU3MOB.
OKCHOHEHIIMAJIbHAsE ~ MoJenb  pocta. KuHeTtmka  rubenn  MHUKPOOPTraHU3MOB.
JIabopaTtopHas pabota «IIpuroroBnenre NpUKU3HEHHBIX MPENapaToB MOJIOYHOKHUCIBIX
OaxTepuii.

[TaTorennsie 6akTepun. YymHas najaoyka v yepHasi CMepTh, OOTYJIU3M, CTOJIOHSK,
Tyoepkyne3. Ucropust 60psObI ¢ OakTepuanbHbIMU HHpEKIHsIMU. JlabopaTtopHas paboTa
«IloceB cmbiBa ¢ pyk Ha yamku Iletpu». JlabopatopHas pabora «Bwigenenue uncrton
KyJabTypbl Oaktepuid. Merton pa3BeneHuid. MeTo  HUCTOIIAIOIIETO  IITPUXaAy.
JlaGoparopHass pabora «Mopdoorudyeckas XapaKTepHCTHKA BBIACICHHON YHCTOU
KyJbTYpPbI: XapaKTepUCTHUKA KOJIOHUHU, popMa OAKTepUi, TUIT KIIETOYHOU CTEHKI.

Boiina 0eckoHEYHOCTH: aHTUOMOTUKHU MPOTUB OakTepuil. MexaHu3Mbl JIeHCTBUMA
aHTUOMOTUKOB. MeEXKIeTouHass KOMMyHUKanus Oaktepuil. YyBCTBO KBOpyma.

JlaGoparopnas pabora «CpaBHEHHE pOCTa MHKPOOPraHM3MOB Ha 4alike 0e3 U ¢



nobapieHuss aHTUOMOTUKOBY WccnenoBarenbckas padora «IloMck MUKpOOpraHu3MOB
00J1aJal0IINX aHTArOHUCTUYECKON aKTUBHOCTBIOY.

[Ipumenenue OakTepuii uenoBekoM. KuHeTrnueckoe omucaHue OUOCHUHTE3a
IPOAYKTOB MHUKPOOpPraHu3MaMu. bakrepuu, KOTOpbIE MOIYT pasjaraTb IUIACTHUK.
UccnenoBarenbckas pabota «BeiieieHre MOJIOYHOKUCIIBIX OaKTEepUi, UCCAEI0BAHUE UX
AKTUBHOCTH.

Mukpoopranu3Mbel B arpoOMOTEXHOJIOTHH. VICKyCCTBEHHBIE  acCOIMAINH
pacTeHHMii ¢ MUKpoopranm3sMamu. McciaenoBarenbckas padora «Beijenenune Oakrepuid

MOJIE3HBIX I PACTEHUI.

3. Jykapuomuueckue opeanuzmsl 6 OUOmMexHo02uu (naecHesvle cpuovl,
opodicrcu, 60oopocau) (12 uacoe)

[1necHeBbie rpuOBI TPOIYIIEHTHI OMOIOTUYECKH AKTUBHBIX BEIIIECTB.

OO6miast xapakTepuUCTHKa JPOXIKed caxapoMuileToB. Mcropus ucnonb3oBaHuUs
JPOAOKEH B TPATUIIMOHHON OMOTEXHOJIOTHH. TEXHOIOTUN BUHOAETHUS M XJICOOTICUCHHS,
CHEIUMATN3UPOBAHHBIC Pachl JIpoxoked. Metabonusm nposxoked. Peakmus ciupToBOro
opoxenus. JlaboparopHas pabora «lloacuer kieTok Apoxkeld B kamepe [opsieBay.
JlabopaTtopHas padora «OOHapyX eHUE MPOAYKTOB CIUPTOBOIO OPOKEHUS: ITUIOBOTO
COUpTa M YrJIEKUcHoro raza». IlomydeHue BTOPUYHBIX METAOOJIUTOB B JIPOXKIKAX.
Jpoxoku Kak NpoayueHThl OnoToruB. [lonydyenue meneBbix OEIKOB B IPOKKAX.

Oc00EHHOCTH BEre€TaTUBHOTO M IMOJOBOTO PAa3MHOXEHUS Yy NPOXKEH, 3HAUEHUE
M3y4YEeHUs MHTO3a M LMUTOKHMHE3a I ONTUMM3ALMU HPOLECCOB KYJIbTUBHUPOBAHHUS
JPOACGKEBBIX MITAMMOB, TOHUMAHUS MPUYUH MTATOTE€HHOCTH JPOXKKEN U rprubOB, MOUCKA
MUIIeHeH  (QYHTUIMAOB ©  pa3paOOTKU HOBBIX JICKAPCTBEHHBIX IpENapaTosB.
Jlabopatopnas pabora «HaOmioneHne  pa3sMHOXKEHUS  JIPOXKIKEBBIX  KJIETOK).
[Ipaktuueckass pabora «llomydyenue TBopora u kedupa Ha OCHOBE MOJOYHOKHCIIBIX
Oaktepuit». [lpaktudeckas padora «OCHOBHbIC BHABI KBaca M HMX XapaKTEPUCTHKA»
«JIpooKM U MOJIOUHOKHCIIbIE OaKTepuu, MPUMEHSIEMbIE MJii TPOU3BOJICTBA KBAcay.
[Ipaktruueckass padbora «CpaBHUTENbHBIA aHAIM3 PA3BUTHUS JPOXOKEH B a’pOOHBIX U
aHa’poOHbIX  ycioBusix». [IpakTuueckass pabora «MeTOAbl OILICHKH CBOWCTB
XJIeOOTIeKapHBIX Npoxokeld. OCOOCHHOCTH TPUMEHEHUS! MPECCOBAHHBIX, CYIIEHBIX H

WHCTAaHTHBIX Apoxokeiy. MccnemoBarensckas pabora «BnusHue QU3MKO-XUMHYECKUX



(hakTOpOB Ha Ka4eCTBO OMOTEXHOJOTUUYECKON MpoayKuuu (kBac, kedup, Cbip, Xjed u
Ip.)».

Bonopocnu — mepcrieKTUBHBIN OOBEKT /i MPOU3BOJCTBA O€lKa M YTJIEBOJOB.
buorexHomornueckre METO/bl OYMCTKU TBEPJBIX, KUIKUX OTXOJOB M Ta3000pa3HBIX
0TX0/10B Mpou3BOACTB. Crounble BOAbl. CxeMbl OYUCTKHU. BHODUIBTPBI, a’spoTeHKH,
METAaHTEHKHU, OKCUTEHKH. AKTHUBHBIA HJ M BXOJAIIME B HETO MHUKPOOPTaHU3MBI.
Hcnonb3zoBanue BOAOPOCIIEN B OUMCTKE CTOYHBIX BOJI. MccienoBaTenbckas padbora

«Bnusaue ¢pusnko-xumuyeckux (aktopoB Ha pocT Bogopocau (Chlorella vulgaris)y.

4. Hacneocmeennan ungpopmavus (8 uacos)
HacnenctBeHHOCT, 1 UBMEHYMBOCTh — OCHOBHBIE CBOWCTBA KHUBBIX OPraHU3MOB.
N3menunBocth. Buael u3MeHuuBocTh. l[IpakTtuueckas padora «MopauduxaiyoHHas
W3MEHYUBOCTD (JIUCThSI, UTOJIKU C OJTHOTO JIEPEBA)».

['en — wMaTepuanbHbIi HOCHUTENIb HACIEICTBEHHOCTH M HU3MEHYHUBOCTH.
HyxiienHoBble KUCHOTHI. JIOKanu3anus T€HETHYECKOTO MaTepuaina B KieTke. JleneHue
kierok. Pemmukanus JIHK. OcHoBHas  gormMa  MOJIEKYJISIpHOM  OMOJIOTHHU.
Tpanckpunuus. Tpancnauus. Myrtauuu. [Ipaktudeckas padota «['eH — HHCTpYKIUS 110
cOopke KJIEeTKH (Ha Oucepe wiM KOHCTpyKTope)». [IpakTudeckas pabora «Myranus Ha
OytepOpone (000H OOBEKT W3 MPEbIAyIIeH padoThl, IJe M3MEHEHWE WHCTPYKIIMU

MPUBEJIET K U3BMEHEHUIO BHEIIIHETO BUJIa 00BEKTA)».

5. Bupyconozus. (6 uacos)
[TonoxxeHre BUPYCOB B CUCTEME opraHudeckoro mupa. CTpykTypa U XUMHUECKUN

cocraB BupycoB. Kiaccudukauusa BupycoB. Penponykuus BupycoB. IIpocMotp
JOKYMEHTAJIBHOTO (pUJIbMa O BUPYCaX.

Bupycsl - Bo30ynurenu nHbeKInoHHbIX 0one3nelt. OnkoBupychl. baktepuodaru:
CTpoeHue, CBOWCTBa, npuMmeHeHue. [lpaktuueckas paborta. «MeTtonm pa3BeAeHUI
[Ipaktuueckass pabora. «TurpoBanue OakxTepuodaroB». buonoruueckue MeTObI

00pBLOBI C BUpyCaMH.



6. I'ennas unscenepusn u Ouomexuoio2uu. (8 uacoes)

OcHoBBI TeHHOW uHKeHepuu. Bekrtopa. Crnermmduyeckue GpepMeHTH OaKTEpHUI.
[IpakTtrueckass pabora «DHIOHYKIEa3bl pecTpukiuu (paboTta C HYKICOTHIHBIMH
MOCJICTIOBATEIHLHOCTSIMHU Ha Oymare)».

broTtexHomornn MpoAyKIMK OCIKOB B OaKTepUATbHBIX KyJIbTypax. JlocTmkeHus
TCHHOW WH)KEHEPUH ¥ OMOTEXHOJIOTHH.

CRISPR/Cas — cuctema afanTuBHOr0O MMMYHHUTETa OakTepuil U apxe.
[Ipaktuueckass pabota «Ilennbie HOxHuibl - CRISPR/Cas (MomenupoBanue Ha
Oymare)»

I'MO. Metoas! nonyuenns [ MO. Urpa-nuckyccust « Beiurpaii rpadT Ha co3qaHue
I'MO».

7. Buomexnonozuu ¢ ycueomnosoocmee (8 uacoe)

JloMecTukanys OCHOBHBIE JOMAITHHE KUBOTHBIC, COBPEMEHHBIE IKCIIEPUMEHTAX
M0 JTOMECTHKAITUHU KUBOTHBIX (JINCHIIA, HOPKA U JIp. — SKCIIEPUMEHTHI HAYYHOH IITKOJIBI
akagemMuka benseBa). Jluckyccust «JlomecTtukamus, Bce JIM pacTeHUS M KUBOTHBIC,
KOTOpBIE JKMBYT PSAJAOM C YEIIOBEKOM WM OJOMAITHUBAIOTCA? MOXKHO JIM CYHTATh
TapakaHa 0JIOMalTHEHHBIM JKHBOTHBIM 7.

CoBpeMeHHBIE METOABl B >KMBOTHOBOJCTBE: TPAHCIUIAHTAIMS SMOPHOHOB,
XAMEpHBIC  JKMBOTHBIC, KJIOHWpoBaHMe. [IpakTtuyeckas pabora «MeToauka
KJIOHUpOBaHUs (MOJIeTMpOBaHUE Ha Oymare).

OcHOBHBIE OOJIE3HH JKWUBOTHBIX M POJIb TMATOTEHHBIX MHUKPOOPTAaHU3MOB U
Napa3uToOB B PA3BUTHU 3a00JIEBaHUM JOMAIIIHUX KUBOTHBIX U OCHOBHBIX Mepax O0pbhObI
C HUMHU; POJIb MOJIE3HBIX MUKPOCUMOUOHTOB B OpraHu3Me *KUBOTHBIX. [lof0kuTEIRHOE
U To00YHOE (OTpPHUIATENHHOE) BO3JCHCTBUM AHTUOMOTHKOB HA OPraHU3M B XOJE
J€YEHUs1 >KUBOTHBIX; LEJIW M 33Ja4d BETEpUHApPUU. DBUOTEXHOJOTHS KOPMOBBIX
npenapatoB. I[Ipaktuueckas pabora «CocTaBieHUE pallioHa MUTAHUS KUBOTHOTIO,
pacyeT pacxo/ioB Ha cojepxkaHue». MccnenoBarenbckass padota «OleHKa KadyecTBa
MOJIOYHOM TTPOTYKIIUNY.

8. Buomexnonozuu 6 pacmenueeoocmee (10 uacoe)

OcHoBHble MeToAbl ceneknuu. ['uopuauzanus. dopmbel oT60pa. OCHOBHBIC

HaIpaBJICHUs CEJIEKIMU: YJIy4YlUIEHUE YPOKalHOCTH, YCTOMUYMBOCTH K OMOTHUYECKUM H



abumotnueckuMm (pakropam. [Ipakruueckas padbora «BsipanuBaem ropox. Kak npoectu
CKpEILMBAHUE y TOPOXay.

OCHOBHbIE TOJXOABl CENEKIUHM U OWOTEXHOJOTUU KYyJIbTYPHBIX PpacCTCHHIH,
['mbpunuzanus, oTHaleHHAs TUOpUAN3aLMs, WCKYCCTBEHHBIM O0TOOp, TreTepo3uc,
TpaHcopmalusi, MyTareHes, reHeTHUYecKoe peaakThupoBaHue). VcTopusi cenekuuu B
Poccuu 1 Mupe, uctopus pasBUTHS BaXXHEUIIUX COPTOB KYJIBTYPHBIX PACTCHUM.

Kak yenoBek MmoxeT MoauduuupoBaTsh pacteHus? ['eHHas MH)KEHEepUsl paCTEHUN:
Uto Takoe TreHeTHYecKas WHKEHEpHsS pacTeHUM. TpaHCreHHble pacTeHus. MeTtonabl
nonyyenusi.  OOpa3oBaHMe  omyxoyied y  pacTeHuid.  ArpoOakTepualibHast
tpancopmarmst:  Ti-mmasmuael.  [enst  T-JAHK.  MonekynsipHo-reHeTHYEeCKHE
MexaHu3Mbl TpaHcopmanuu. ['enernueckoe penakrupoanne. COBpeMEHHbIE TTOIXObI
U JIOCTH)KEHHUS TEHETHYECKOro pelakThpoBaHus pacteHui. [lpaktuyeckas pabora
«I"enomMHBIE HOXKHUITBI (MOAenupoBaHue padoThl cucteMbl CRISP-Cas).
EcTb 11 %u3Hb B IpoOUpKe? BUOTEXHOIOTUS KYJIbTYPHBIX PACTEHUH.
UccnenoBarenbckas pabora «BelpamuBaHue pacTeHUW B MNpoOUpKE (MOXKHO
BOCIIOJIB30BAThCA  pPE3yJIbTATAMU  HPEABIAYIINUX HOKCIEPUMEHTOB II0 COCTaBJICHUIO

MATATEJIbHBIX PACTBOPOB JJII PACTEHHI )».

Moayib «MosiekyasipHble OCHOBBI (U3MO0JI0THU M (papMaKoJI0orum» 9 Kiace
(68 yacoB)

1. @uzuonozuueckan xumus. (20 uacos)

Beenenune. buorennsie snemenTsl: opraHorensl: O, C, N, H. AxtuBHble (popmbl
KHMCJIOPO/A, UX ITOIYyYECHHUE, HEUTPAITU3ALIHS.

MakpoaieMeHThI: MPOLIEHT COJEP)KaHUs B OPraHU3ME, BBINOJHSAEMAas (yHKIMS,
colepkaHue B Mpojaykrax nutaHus. Ca2+ - cBs3bIBaronIve OEJIKH, JIEIOHUPOBAHHE
KQJIbIUS, PETYJISLUSA YPOBHSA KaJIbLUS B OPraHU3MeE: TOPMOHBI IOYeK. Mg — CTpoeHue
XJIOpo(uIIIa, €ro aKTUBALIMS COTHEYHON YHEPTUEH.

MHUKpO3IEMEHTBI: B KakuUX MOJIEKyJaX COJEpKaTcs, BbIIOJHsAEMas (QYyHKIUS,
coJiepKaHue B IIPOAyKTax nutaHus. llociencTeus nepeno3supoBKM MUKPOJIEMEHTAMM.
Fe — ycBauBaeMmble THUIIBI COCIMHEHHH Keje3a. ['eMONpoTeuHBI, TI'e€MOLMAaHUH,
uutoxpoMbl. Cu — YCBOGHME M TPAHCIOPT MeAu. benku, conaepkamme Meapb.

[Tatonoruueckue cuHIpomMbl MeHke 1 BunbcoHa, cBsi3aHHBIE ¢ META0OIU3MOM METH.



Tokcuunbie ssemeHThl llepuognueckor CHUCTEMBI JI OpraHu3Ma. BriusHue
HEJIOCTaTKAa MAaKpO U MUKPOSJIEMEHTOB Ha )KUBbIE OPTraHU3MBbI.

UccnenoBarenbckass ~ pabora  «KonudecTBeHHass ~ OLIGHKAa  COJEPIKaHMS
MUKPO3JIEMEHTOB WJIM BATAMUHOB B TUIIEBBIX TIPOYKTAX)»

Kupsl. 3abosieBaHUs YEJIOBEKA, CBSI3AHHBIE C HAPYIIEHUSIMH KHUPOBOTO OOMEHA.
JlucnunuaemMun.

YraeBoasl. 3a00sieBaHUSI YEJIOBEKA, CBSI3aHHBIC C HAPYIICHUSIMHU YIJIEBOJHOTO
obmena. CaxapHbIii guaderT.

benku. Ctpoenue. 3aboneBaHusi dYeNOBEKa, CBS3aHHBIE C HAPYIICHUSAMH
o6enkoBoro oOmena. ®dynkuuu OenkoB. depmentsl. Mexanusm neictBus. Kiacce
dbepmentaTuBHbIX peakuuii. Kodepmentsl. [lpaktuueckoe 3anstue «KadecTBeHHBIE
peakiuu Ha OpraHuyeckue Mosiekynb». IIpaktnueckoe 3ansTue «/leHarypanus
oenkoBy» [IpakTrueckoe 3ansaTue «V3yueHrne akTHBHOCTH aMUIIa3bly.

ButamuHbl )KUpOpacTBOPUMBIE, BOJOpAacTBOpHUMbIE. [IpeBpalieHrie BUTaMUHOB B
aKTUBHBIC (HOPMBI KOPEPMEHTOB. ABUTAMHHO3BI.

OCHOBHbBIEC THUIIBI META0OJIMYECKUX peakuuil. buosHepreTnueckue MPOIECCHI.
I'mukonuz. Hukn Kpebca. Llenb nepeHoca 31nekTpoHOB. OKUCIEHUE >KHPHBIX KHUCIOT.
Karabanusm amuHOKuCHOT. ['miokoneoreHe3. CWHTE3 yTIEBOJOB, OEITKOB, KHUPOB.
Merabonutudeckne 3aboneBanms. I[Ipaktmueckoe 3aHsTHe «PemeHne 3amad  Ha
SHEPIeTUICCKUI OOMEH.

Knetka. [lonsitue MmemOpansl. @yHKIIMu MeMOpaH. Buabl TpancnopTa B KIETKY.
MeMmOpanHble  opraHoujibl. 3a0o0J€BaHUsS CBSI3aHHBIE C HAapyLIEHUEM pPaOOThI
MEMOpaHHBIX OpraHesl, OOJIe3HN HAKOIUICHHS. THMBl KOHTAKTOB MEXKIY KIIETKaMHU.
3HaYeHUE MEXKKJIETOYHOW KOMMYHHUKAIMU IJis 3A0pOBbsi opraHu3Ma. lIpaktuueckoe
3aHsaTHe «Jlnanu3 (kieTodyka Tpayoe)y.

Snpo. VYpoBHM  ynakoBKM  XpomMaThHa.  XPOMOCOMHBIE  TEPPUTOPHM.

HememOpaHHbIe OpraHOUIbI.

2. Monekynapunasa ouonozus. (20 uacos)
OcCHOBHBIE BEXU PA3BUTHS MOJICKYJISIPHOM OHMOJIOTHH.
Hyxneunossie kucnotsl. OCHOBHBIE MPUHIIMIIBI cTpoeHus. [IpakTrueckas pabora

«Boigenenne JIHK w3 Ganana». Ilpaktudeckas pabora «Mogens JIHK-opurammy.



[Ipaktuueckass pabora «Ompenenenue kadectBa mnpemnapatoB JHK ¢ mnomoinsio
cekTpopoToMeTpumn» (Ipu HAIUYUU 000PYIOBAHUS).

MarpuuHbie CUHTE3BI. Peruimkanuss — OCHOBa KJIETOYHOrO AejieHud. [IpuHIuIbI
perumkanuu. [Ipaktudeckas pabora «PerkaTuBHas MaiivHa (Urpa-aeMOHCTPAITUS ).
[TpakTuueckas padota «I 1P (Monens ammmudukanus Ha Oymare)y.

Mytanuu. Yto Bei3biBaeT usMeHeHus B crpoennu JIHK. [IpuHiumer penapamuu.

Tpanckpunmus. [Ipaktudeckas padora «Cuia mpomMoTopay.

['enetnueckuii koa. Ilpaktuueckas pabora «PelieHue 3ajady Ha T€HETUYECKUMA
koq» Tpancmsimus. [Ipaktudeckas padbota «DonauHr OEIKOBY.

Opranuzanus reHoma BUPYCOB IIpoTHMBOBHpYCHBIE CpencTBa, MEXAHU3MBI HX
NEUCTBUSL.

Opranuzanus reHoma OaxTepuit AHTHOaKTEepUaIbHBIC npenaparhl.
HccnenoBarenbckas padota «PacnpocTpanenre aHTUOMOTUKOPE3UCTEHTHBIX OaKTEpHil»

Opranuzanuss reHomMa 3yKapuoT ['eHOMHOe penaktupoBaHue. lIpakTnueckas
pabora «PaboTa B cOBpeMEHHBIX I'eHeTHuecKuX 0a3ax naHHbIX. [IpoBenenue In silico

aHaJin3a MoCJICI0BATECIILHOCTEH TCHOBY.

3. @apmaxonozus (28 uacoe)

[Tonsitue o nexapcrBax. [IpuHIUIIBI MOAXOAA K MOMCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CKpUHUHT U ero Metojsl. MccienoBaTenbckas pabora «IKCIEPUMEHTHI 1O
OTPEJICIICHUIO TOKCUYHOCTH BEIIECTB HA apTEMUIMSIXY.

[Tytu BBenenus JIC. dapmakoKMHETHKA JIEKAPCTBEHHBIX BEUIECTB. BcachiBaHue
(abcopOums)  nmekapctB.  OCHOBHBIE ~ MEXaHHM3MBI ~ BCAaChbIBaHUSA. | paHCIOPT
JIEKapCTBEHHBIX BemiecTB. ['eHbl u Oenku mepBoil ¢aszpl Omorpanchopmaruu. IlyTtu
BBIBEJICHUS JIEKAPCTB U3 OpraHu3Ma. JKCKPEIHs U dIUMUHALMS. ['eHbl 1 OeKu BTOpOU
da3er OmoTpanchopmaiuu. PapmakoauHamuka. ['1aBHoe 1 TOOOYHOE, PE30POTUBHOE U
MECTHOE, MPSIMOE, HENPIMOE U pedIeKTOPHOE JACHCTBHE.

BI/II[BI BBaHMOHeﬁCTBHﬂ JCKApCTB. CI/IHCpFI/IBM N aHTaroHu3m IIpu COBMCCTHOM
HCﬁCTBHH JICKaApCTBCHHBIX BCIICCTB, UX PASHOBHUIHOCTH.

TpancMeMOpaHHBIN CUTHATWHT. THIBI KJIETOYHBIX pelenTopoB. MeMOpaHHBIE:
MOHHBIC KaHAJIbI, KATAIUTUYECKUE U compspDKeHHbIe ¢ G-0eiakaMu; BHYTPHUKIIETOUYHBIE:

OUTOINIa3MaTHICCKHUC u SACPHEIC. MexaHu3Mbl JIUTaHA-pCHCIITOPHOIO



B3auMoieicTBUs. CeleKTUBHOCTh (M30MpPATEeNIbHOCTh) JEUCTBUS, CBSI3b «XUMUYECKas
CTPYKTypa — (hapMaKoigoruyeckasi akTHBHOCTb BEIIIECTBY.

PapMaKOIOTUYECKOW MOAYJISLIAA CUHANTUYECKOM XOJIMHEPrUUYECKOM Iepeaad.
MonekynsapHBIii ~ MEXaHW3M  JIeWCTBHS M (papMakoJIOTMYECKHEe  CBOWMCTBA
MXx0nuHOOI0KaTOPOB, raHrIu00JI0KATOPOB U Kypapenogo0HbIX CPEACTB.
@apMaKoJIOTUYECKass  PEryysius  aKTUBHOCTH  AJIPEHEPrUYecKOro  CHHarca.
AJIpEHOMUMETHKH, aJPEHOOJIOKATOphl, cuMnaToauTuku. [IpakTudeckas pabora
«BrnusiHME afipeHallMHa Ha CepJIeuHbIe COKpalleHus (MMpOorpaMMHOe 00eCTICUCHUE)».

MonekynsipHass (apMakoJoTHUs aHTHAJUIEPTUYECKUX CpelncTB. ['mcTamMuHOBBIC
pELENTOPhl: THUIIBI, MOJEKYJsApHas opranuzanus. CtabwinzaTopsl MeMOpaH TY4YHBIX
KJIETOK:  MOJICKYJIAPHBI ~ MEXaHW3M  JIeHCTBUS, OCOOCHHOCTH  KIMHUYECKOTO
MIPUMEHEHUS], TOUKU MPUIIOKEHUS AEHCTBHUSI MHTUOMTOPOB JIMIIHUIHBIX MEUATOPOB.

Mexanusm JNEUCTBUS U NPUMEHEHHUE IPENapaToB, CTUMYJIUPYIOIIUX IMPOLIECCHI
uMMyHUTETa. DPapMaKOIOTMYECKAass XapaKTEPUCTUKA WHTEPICUKUHOB: IOJIyUYCHHUE,
MEXaHU3M JEeUCTBUS, puMeHeHrne. OCHOBBI MaTo(GU3nO0IOTHH 0cTpOo(ha30BOro OTBETA,
Menuanus — BocnajaeHus.  MOJIEKYJISpHbIA ~ MEXaHU3M  I[POTUBOBOCIAIUTEIBLHOIO
JNEUCTBUSI TJIIFOKOKOPTUKOCTEPOUIOB, HECTEPOUIHBIX IPOTUBOBOCTIATTUTEIBHBIX CPEJICTB.
[IpakTuueckas padota «I MCTOTOTHYECKHE MTperapaTbl UMMYHHOU CUCTEMBDY.

[ToHsiTHE O HapKO3€ M HAPKO3HBIX mpenaparax. KieTouyHbld U HEPBHBIA HApKO3.
dapMakoIOoruyecKass XapakTepUCTHUKA OTHEIbHBIX TPYyNIl HApPKO3HBIX CPEICTB.
[TocnenoBarenbHOCTh ACHCTBUS Ha IEHTpalbHYyI0 cucTemy. lIpaktudeckas pabota
«l'ucronornyeckue npenapaTsbl HEPBHOM CUCTEMBLY.

duznonornueckuii coH; ¢as3pl cHAa. Buael Hapymenwit cHa [lonstue o
MEJIMKaMEHTO3HOM CHE U CHOTBOPHBIX Ipernaparax (TMIHOTHKAX).

MonekynsipHble acnekThl Houumenuuu. OnuaTHele pelenTopbl, WX THIIBL.
OnkedannHbl ¥ SHIOPGUHBI - YHJAOTEHHbIE JTUTaH/bl OMTMATHBIX PEIIEITOPOB.

AHTHUIICUXOTHUYECKOE JIEWCTBHUE, BIUAHME HAa (QPYHKIHUIO SKCTPAUPAMUTHON
CUCTEMBI, SMOLIMOHAIBHYIO cepy, PBOTHBIA IIEHTP, apTEepUANbHOE AABJICHHUE, IICHTP
TepMOperysiiuu. MoOJEeKyJIsIpHbIE MEXaHU3MBbI JICUCTBUSI HEUPOJICITUKOB, BIUSHUE HA
n0(aMUHOBBIE, CEPOTOHUHOBBIE, aJ]PEHO- U TUCTAMUHOBBIE PEIENITOPHI, UX JECHCTBHUE Ha
KJICTOYHBIE MeMOpaH#I, Ha JNETIOHUPOBAHUE TKAHEBBIX MOHOAMHUHOB.
[ToreHuuan3aBUCMMbIE HATPUEBBIC KaHaJIbl KAaK MUILIEHU JICMCTBUS MECTHBIX

aHecTeTHKOB. CIIOCOOBI I/IHFI/IGI/IpOBaHI/IH NMOTCHOHUAJI-3aBUCMbIX HATPHUCBBLIX KaHAJIOB



MECTHBIMM aHecTeTukamu. [Ipaktuyeckas padora «Kapra skcnpeccun 10paMHUHOBBIX U
CEpOTOHMHOBBIX PpELENTOPOB B MoO3re Mblueih». HMccnenoBarenbckas pabota
«IloBenenueckne TecTbl Ha pblOkax Danio rario. CBeTsio-TeMHass Kamepay.
HccnenoBarenbckas padora «IloBegeHueckue Tectsl Ha ppiOKkax Danio rario. OTKpeITOE
nosie». UccnenoBarenbckas padbora «lloBeneHueckue tectbl Ha peiOkax Danio rario.

CraiiHO€ TOBEICHUEY.

Moayab «MosekyasipHble OCHOBBI ceslekuum» 9 kiacc (68 yaca)
1. Monexkynapuan 6uonozusa. (20 yacos)

OCHOBHBIEC BEXU PA3BUTHS MOJICKYJISIPHOM OHMOJIOTHH.

Hyxneunossie kucnotsl. OCHOBHBIE MPUHIIMIIBI cTpoeHus. [IpakTrueckas pabora
«Boigenenne JIHK w3 OGanana». Ilpaktudeckas pabora «Mogens JIHK-opurammy.
[IpakTuueckass pabora «Omnpenenenue kadectBa mnpenapatroB JIHK ¢ momormibio
ceKkTpopoToMeTpumn» (Ipu HATUYUU 000PYIOBAHUS).

MarpuuHbie CUHTE3BI. Peruimkanuss — OCHOBa KJIETOYHOrO AeiieHud. [IpuHIuIbI
perumkanuu. [Ipaktudeckas pabora «PerkaTuBHas MaiivHa (Urpa-AeMOHCTPAITUS ).
[TpakTuueckas padota «I 1P (Monens ammudukanus Ha Oymare)y.

Mytanuu. Yto Bei3biBaeT nsMeHeHus B crpoennu JIHK. [IpuHiune! penapamnuu.

Tpanckpunmus. [Ipaktudeckas padborta «Cuna mpomMoTopay.

['enetnyeckuii koa. Ilpaktuueckas pabora «PelieHue 3ajady HAa T€HETUYECKUM
koq» Tpancmsimus. [Ipaktudeckas padbota «DonauHr OEIKOBY.

Opranuzanusi reHoMa BUPYCOB I[IpOoTHMBOBUpPYCHBIE CpEACTBA, MEXAHU3MbI HX
NEUCTBUSL.

Opranuzanus reHoma OakTepuit AHTHOAKTEepUaIbHbIC npenaparhl.
UccnenoBarenbckas padota «PacnpoctpaneHre aHTHOMOTUKOPE3UCTEHTHBIX OaKTepUii»
Opranuzanusi reHoma 3ykapuoT ['eHomHOe pemakTupoBanue. IIpakTuyeckas paborta
«Pabota B coBpeMeHHBIX TeHeTHYeckux 0azax maHHbIX. [IpoBenenue In silico ananusza

MOCJICIOBATCIILHOCTEH TCHOBY.

2. Monaexynapuwvie ocnoewvt cenemuxu (20 uacos)

IIpenmer renetuku. Kparkas wucTtopuss  pa3BuUTUA  IPEACTABICHUS O

HaCJICACTBCHHOCTH.



OT reHa K nNpu3HaKy: KaK packpacuTh kota. Uto Takoe npusHak? [IyTth oT rena no
npuszHaka. Myrtaruu. Auenu. ['eTepo3urorsl M TOMO3UTOTHL. JIOMUHAHTHBIE H
peueccuBHble aienu. PomeBas wurpa «Atenn». HccienoBaTeNbCKUM  MPOEKT
MyTareHHble (GaKTOPBHI.

['enbl cTposT opranusM. BxitoueHue M BBIKIIOYEHHE OOJBIIOrO HabOpa T'eHOB.
Kak kieTku mNOHMMAIOT, Kakue TeHbl JOJKHbI paborath. PoneBas wurpa «CynabOa
kieTkn». ['enbI-niepexmouarenu. [IpakTuueckoe 3agannue « AJITOPUTMBI JIJ1 KJIETOKY.

JluckpeTHOEe HacleJOBaHHE IPU3HAKOB. 3aKOHbI MeHnensd: OAUH TeH - OJUH
npu3Hak. Cxema cKpenuBaHus. 3aKOH €IUHO00pasusi THOPUIOB TEPBOTO MOKOJICHUS.
[Ipaktruueckoe 3amanue «EnmHooOpasue MepBOTO MOKOJICHUS». 3aKOH PaCHICTUICHUS
OpU3HAKa BO BTOpOM NokoieHuu. [Ipaktuueckoe 3amanue «PacuiensieHue BO BTOPOM
nokoneHum». MccaegoBaTenbCKuil TPOeKT «3aKoHbl I'. MeHIenst B 9KCIIEpUMEHTE.

3akoHbl MeHJensi: HEeCKOJIbKO T€HOB - HECKOJbKO MpU3HAKOB. J(urubGpuaHoe
ckpemuBanue. HeszaBucumoe pacxoxieHne XxpoMocoM. IlpakTuueckoe 3agaHue
«Pemetka [lennera». CuernieHHOE Haclaeq0BaHUE.

B3aumopeiictBrue reHoB. AnenbHoe U HeaenbHoe. [Ipaktuueckoe 3anstue

«B3auMopeicTBHs TEHOB (MOIEIMPOBAHUE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KIIETKY )»

Omnpenenenue nona. [lomoBeie xpomocoMbl. Camiibl u camku. Biusinue dhaktopoB
OKpyXawuien cpeapl. XpOMOCOMHOE ompeaeneHue mona. [logoBble XpOMOCOMBL.
[Ipaktuueckoe 3amanne «HacnmenoBanue, cuerieHHoe ¢ mojiom». [Ipo6Giema

JOTIOJIHATENIBHOW X-XPOMOCOMBI Y KEHIIUH. TPEXIIBETHBIE KOILIIKH.

3. Monaekyaapuwie ocnoewt cenexyuu (28 uacos)

['enb! B momysiAnusx: Benukoe paBHoBecue. [lonysus. HacToTsl BCTpeyaeMoCTH
Npu3HaKa u amiens. YpaBHeHue Xapau-BaitnOepra. [Ipaktuueckoe 3aganue «HacToTsl
alieneii, reHoTunoB u  (eHoTHUnoB». VccmemoBaTenbCkuii  MPOEKT «AHAIW3
T€HETUYECKOM CTPYKTYphI HOMYJISALMY (Ha OCHOBE 3aKkoHa Xapau-Baiinbepra)y.

[Tonynsiuu MEHSIOTCS: YUCJIEHHOCTh, MUTpalldsi U BBIOOp cyrpyra. DakTopsl,
KOTOpbIE BBIBOJIAT MOMYJSILMIO M3 paBHOBecus Xapau-BaiinOepra. YuciaeHHOCTb
nonyisiuuud. PoneBas wurpa «Oddexkr ocHoBarens». PomeBas wurpa «Oddekr
OyTeutOYHOTO TOpibIIIKa». Jlpeiid renoB. Myranmuu. HecmydaitHoe CKpermmBaHUE.

N3omsms.



[Tonymsiu~ MEHSIIOTCSI:  €CTECTBEHHBIM ~ O0TOOp. MexaHusm  JIecTBUS
ecTecTBeHHOTo oTOOpa. JIBrxKymuit oto6op. Ponesas urpa « EcTecTBEHHBIN 0TOODY.

MonaudukanrnoHHas W3MCHYHMBOCTb. CraTtucTuueckue O0COOCHHOCTH
MoaubUKaIMOHHON M3MEeHUUBOCTH. MccnmenoBarenbekue paboThl «MoaudukarmoHHas
M3MEHUYMBOCTb PACTEHUM B MIpE/IeNiax BaIIEro MECTA KUTEIbCTBAY.

HacnenoBanne KOJMYECTBEHHBIX TMpPU3HAKOB. KoOJIWYECTBEHHBIE MPU3HAKH.
CpenoBasi u3MeHUMBOCTh Mpu3Haka. Koadduuuent nacinemyemoctu npusHaka. OTBer
Ha oTOOp. [ToMCK TEHOB KOMMYECTBEHHBIX MPU3HAKOB. OTHOHYKICOTHIHBIC BapUAHTHI

reHoB. JIHK-uumn. I[TonHOr€HOMHBIN aHAIM3 acCOIUAIUN.

«Ombl» Han reHoMmoM. [loctreHomHuas spa. OOparHasi reHeTuka. « OMHUKCHBIC»
uccnenoBanus. [Iporeom, Metabosom. [IpakTuueckoe 3aqanue « ATpOHOMBDY.

JlomecTHKalys M UEHTPbl T€HETHYECKOro pasHooOpaszus. Ilowcku pactenwii ¢
«XOPOUIMMU» TPHU3HAKAMU IS 4ernoBeka. LIeHTpbl TeHeTuueckoro pazHooOpaswsl.
Hukonait iBanoBuu Basunos. Cenekiusi. KomOnHanmonHass U ruOpuaHasi ceneKiusl.
I'erepo3uc. Ilpakthueckoe 3amanue «l'oMoJIoOTHYECKME PSAIBI  HACJIEACTBEHHOMU
W3MEHUYUBOCTI.

CoxpaHUTh U U3YYUTh T€HBI, YTOOBI MEHATH OyayIiee. Kak npaBuibHO XpaHUTh
redpl. Kouieknuu  TeHEeTMYEeCKUX  pecypcoB  pacteHuid. [Ipaktukym  w/mnu
UCCJIEIOBATEIbCKUIM MPOEKT «MeToabl KyJIbTUBUPOBAHMS 1n Vitro Uisi COXpaHEHHs
T€HETUYECKUX PECYPCOB PACTEHUH U JJIsl YCKOPEHHOM CEJICKIIUM.

['eHeTnueckne UEHTpPHI B Hamed crpaHe. [e 3aHUMAKOTCAd TEHETUKOM U

TEHOMMKOU JUJISL HYK]I CEJIbCKOTO XO35I1MCTBA.



MJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA KYPCA BHEYPOUYHOMH
AEATEJBHOCTH

3aHgaTusa B paMKax IMporpaMMbl HaIIPaBJICHbI Ha oOecrieucHue JOCTHXKCHUA
IIKOJIBHUKaMH CICOAYHOINX JJMYHOCTHBIX, MCTAIIPpCAMCTHBIX u IMPCAMCTHBIX

00pa3oBaTeNbHbIX PE3YIbTATOB.
JINYHOCTHBIE Pe3yabTAThI:

B cgpepe epadxxcoanckoco 6ocnumamnus: TOTOBHOCTH K KOHCTPYKTHUBHOMU
COBMECTHOU JIESITEIIbHOCTH IIPY BBIIIOJIHEHUH UCCIICIOBAHUN U IIPOEKTOB, CTPEMIICHUE K
B3aMMOIIOHUMAHUIO U B3aUMOIIOMOIIY.

B cghepe nampuomuueckoco 6ocnumanus: OTHOLIEHHWE K OMOJIOTMHM KAaK K Ba)KHOM
COCTaBJISIFOIIEN KYJIBTYpPbl, TOPAOCTh 3@ BKJIAJ POCCUUCKUX M COBETCKHX YYEHBIX B
pa3BUTHE MUPOBOW OMOJIOTUYECKOM HAYKH.

B cgepe oyxosHno-upaecmeennoco éocnumanus: TOTOBHOCTb OLIEHUBATh MOBEACHUE U
IIOCTYIIKA C TMO3UMLUHAM HPABCTBEHHBIX HOPM M HOPM 3KOJOTHMYECKOW KYJIbTYPHI;
MMOHMMAHHWE 3HAYMMOCTHA HPABCTBEHHOI'O ACIIEKTa AEATEIBHOCTHA YEJIOBEKA B MEAULIMHE

1 OMOJIOTHH.
B cgepe scmemuueckoco 6ocnumanus: TOHUMaHUE POJIM OMOJIOTHU B (POPMHUPOBAHUHU
ACTETUYECCKOM KYJIBbTYPBhI TMIHOCTH.

B cghepe qusuueckoco eocnumanus, opmuposanus Kyiemypsl 300po6bs U
IMOYUOHANLHO20 0O1A20NONY4UsA; OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3I0pPOBBIO U
YCTaHOBKA Ha 3JI0pOBBIM 00pa3 Ku3HU (340pOBOE THUTaHHE, COOJIIOJCHHE
TUTUEHUYECKUX TMPaBWII M HOPM, COANlaHCHPOBAHHBIM pPEXUM 3aHATHUM W OT/AbIXA,
perymnspHas Guznyeckas akTUBHOCTH); OCO3HAHUE TIOCIICICTBUN U HETPUITHE BPETHBIX
NpUBBIYEK (YMOTpeOICHUE AIKOTOJsI, HAPKOTUKOB, KypeHHe) U UHBIX (HopM Bpeda asis
(GU3NYECKOTO M TCUXUYECKOTO 3/I0POBBS; COOMIOACHHUE MpaBMJl 0€30MacHOCTH, B TOM
Yuclie HAaBBIKM OE€30MaCHOTO IMOBEIEHUS B MPHUPOAHON cpene; cPOpMUPOBAHHOCTD

HaBbIKa pedIeKcuu, yrpaBieHne COOCTBEHHBIM YMOIIMOHAIBHBIM COCTOSTHUEM.

B cghepe mpyooeozo eocnumanus: akTUBHOE y4acTHE B PELICHUM IMPAKTUYECKUX 3a]a4
(B pamMkKax ceMbH, IIKOJbI, TrOpoJa, Kpas) OHOJOTMYECKOW M 3KOJIOIMYECKOM
HANpPaBJIEHHOCTH, MHTEPEC K MPAKTUYECKOMY M3YUYEHHUIO MNPOQECcCHil, CBA3AHHBIX C

OHOJIOTHEN.

B cqbepe 9KOoJlocu4ecKkozo eocnumandus. OPUCHTAUs Ha NPUMCHCHHC OMOJIOTMYECKUX

3HAHUU npun pCIICHHUU 3a1da49 B obnactu Opr}KaIOIHGDﬁ cpeabl; OCO3HAHUC



9KOJIOTUYCCKUX HpO6J'IeM u HYTCﬁ HX PCHICHHA, TOTOBHOCTD K YUYAaCTHIO B HpaKTquCKOﬁ

ACATCIIbHOCTHU AKOJIOTUYECKOM HAIIPaBJICHHOCTH.

B cgepe nonumanus yemnocmu HayuHo20 NO3HAHUA! OPUEHTALMA Ha
COBPEMEHHYIO CHCTEMY Hay4YHBIX IIPEICTaBICHUA 00 OCHOBHBIX OHOJIOIMYECKUX
3aKOHOMEPHOCTAX, B3aHUMOCBS3SX 4YEJIOBEKAa C IPUPOAHOM M COLMAIBHOM CpEaou;
MMOHUMAHHUE POJIM OMOJOTUYECKOW HayKu B (OPMUPOBAHUM HAYUHOT'O MUPOBO33PECHUS;
pa3BUTHE HAY4YHOU JIFOOO3HATENbHOCTH, MHTEpEca K OMOJIOTMYECKOW HayKe, HaBBIKOB
HCCIIEIOBATENIbCKOU JIESITEIbHOCTH.

B cgpepe aoanmayuu x usmenarowumMcs yCro8uamM COYyuanibHoU U npupooOHOU cpeobl:
aJIeKBaTHas OLIEHKA M3MEHSIOUIUXCS YCIOBUI; MPUHATHE pelieHusl (MHAUBUyalIbHOE, B
rpynne) B HW3MEHSIONIMXCS YCIOBHUSX Ha OCHOBAaHMU aHaiu3a OWOJIOTMYECKOM
uH(popMalMy; IUIAHUPOBAaHUE JEHCTBUA B HOBOM CHTyalldd HAa OCHOBAHUM 3HAHMIA
OMOJIOrMYECKHUX 3aKOHOMEPHOCTEN.

MetanpeaMeTHble pe3yJibTaThl:

B cgpepe osradenus ynusepcanvrvimu yueOHbIMU NOZHABAMEILHLIMU OCUCMBUAMU:

ba3oBrle JornyeckKknue NenCTBU:

* BBISBIATh M XapaKTePU30BaTh CYIIECTBCHHBIE MPU3HAKKH OMOJOTHUYECKHUX
00BEKTOB (SIBIICHUI);

* yCTaHaBIMBATh CYIIECTBEHHBIM TIPU3HAK KJIAacCHU(PUKAIMA OHOJIOTHYECKUX
00BEKTOB (SIBIICHUI, MPOLIECCOB), OCHOBAaHMS MJisi OOOOIIEHUS W CpaBHEHWUS,

KPpUTCPHUHU IIPOBOAUMOI'O aHAJIN34,

* ¢ yuéTOM MPEeIJIOKEHHON OMOJIOTMYECKOM 3a/laud BBISBISATH 3aKOHOMEPHOCTH U
IPOTUBOpPEUMsl B paccMaTpuBaeMbIX (akTax ¢ HaOMIOIEHUAX; TMpeiiaraTh

KPUTEPUU JJIS1 BBISIBIICHUSI 3aKOHOMEPHOCTEW Y IPOTUBOPEUNN;
* BBIBJIATH ASHUIUTHI HHPOPMAIMH, AAHHBIX, HEOOXOIWMBIX IS PpEHICHUS
IMOCTABJICHHOM 3aJ1a4H;

* BBISIBJISATH MPUYMHHO-CJICACTBEHHBIC CBSI3M TMPH HM3YYECHUU OHOJIOTHYECKHUX
SIBJICHUM M TIPOILIECCOB; JENaTh BBIBOJABI C HCHOJIb30BAHWEM JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH, (JOPMYITHPOBATH
TUIIOTE3bI O B3aUMOCBS3SX;

* CaMOCTOSITENIbHO BBIOMPATh CHOCOO peIlIeHUs Y4eOHOW OMOJOTHYECKON 3aayuu
(cpaBHHBaTh HECKOJIBKO BAPUAHTOB PEIICHUS, BEIOMPATh HANOOJee MOIXOSAITUN

C YU4€TOM CaMOCTOSITEIbHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBbI€ HCCIICIOBATEILCKUE ACHCTBUS:

®* HCIOJb30BaTh BOIIPOCHI KaK HCCJ’ICI[OB&TGHBCKI/Iﬁ HHCTPYMCHT IIO3HAHM,



dbopMyIMpoBaTh BOIPOCH], (UKCUPYIOIIUE Pa3pblB  MEXIy peajbHbIM |
JKeJIaTeIbHBIM COCTOSTHUEM CUTYaIlMH, O0BEKTa, U CAMOCTOSITEIHHO

YCTaHaBJIMBAaTh UCKOMOE U JAaHHOE;
dbopMupoBaTh  TUMOTE3y 00  HWCTUHHOCTH  COOCTBEHHBIX  CYXKIEHUH,
apryMEHTHPOBATh CBOIO MMO3ULINIO, MHEHHUE;

IPOBOJUTH IO  CaMOCTOSITEJIBHO  COCTaBJIEHHOMY IUIaHy  HaOJIoJeHue,
HECJIOKHBIM OMOJOTUYECKUN OSKCIEPUMEHT, HEOOJIBIIIOE WCCIIEIOBAHUE TI0

YCTaHOBJIEHHIO OCOOEHHOCTEW OMOJIOrMuecKoro 00beKTa (mpouecca) u3y4eHus,
NPUYUHHO-CIIEICTBEHHBIX CBSI3ed W 3aBUCHMOCTEH OMOJOTHYECKMX OOBEKTOB
MEXKy cOOO0H;

OLICHHMBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh MH(OpMAINIO, MOIYYSHHYIO B
X0J1e HAOIIOACHUS U HKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (popMyupoBaTh 000OIIEHUST W BBIBOJBI 1O pe3ysbTaTaM
MIPOBENEHHOTO HAONIOACHUS, SKCIIEPUMEHTa, BIAJETh MHCTPYMEHTAMU OIICHKU

JIOCTOBEPHOCTH MOJIyYEHHBIX BBIBOJOB U 000OIICHUI;

MIPOTHO3UPOBATh BO3MOXKHOE JlaJbHEIlIee pa3BUTHE OUOJOTUUECKUX MPOIECCOB
U UX MOCJECTBUS B aHAJIOTUYHBIX WM CXOJIHBIX CUTYallUsIX, a TAaK)KE BBIJIBUTATh

IMPCAIIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCIIOBUAX M KOHTCKCTAaX.

Pabora ¢ nadbopmanumeii:

IPUMEHSTH Pa3IMYHbIE METO/bl, HHCTPYMEHTHI U 3alPOChI IIPU MOUCKE U 0TOOpE
Ouosornueckoil MHGOpMAMU WJIM JIAHHBIX W3 HCTOYHHUKOB C YYETOM

MIPEITI0KEHHON y4eOHOM OMOIOTHYECKOM 3a1a9H;

BBIOMpaTh,  AHANU3UPOBATh, CHCTEMATHU3UPOBATh H  HMHTEPIPETUPOBATH
OnosornuecKyo HHPOPMAIUIO PATUIHBIX BUIOB U (GOPM TPEICTABICHUS;
HAXOJUTh CXOJIHBIE apPTYMEHTHI (TIOITBEPKIAIOIITNE UITH OTIPOBEPTAIOIINE OHY U
Ty K€ UJEI0, BEPCHUIO) B PA3TUIHBIX MH(POPMAIIMOHHBIX HCTOYHUKAX;

CaMOCTOSATENIHO BBIOMPATHh ONTUMANIbHYIO0 (OpMY TNpeACcTaBiIeHUsT UHPOpMaLUU
U WUIIOCTPUPOBATH pellaeMble 3aJauyd HECJIOKHBIMU CXEMaMH, AUarpamMMaMu,

WHOM TpaduKoi U UX KOMOUHAIUSIMU;
OLICHUBATh HAAEKHOCTh OHOJIOrMYEcKOW HWHGOpPMAIMU [0  KPUTEPHUSIM,
MPEIJI0KEHHBIM YUUTETIEM WIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO;

3alOMUHATh U CUCTEMATU3UPOBATh OMOJIOTMYECKYI0 HH(OPMALIUIO.

B cghepe osnaoenus ynusepcanvuvimu yueonbiMu KOMMYHUKAMUBHBIMU OEUCMBUAMU

Oo6mienHue:



BOCIIpUHUMATb H (bOpMYJIHpOBaTL CYXKACHU, BBIpAXKATh O5MOIHUHU B IIPOLCCCC
BBIIIOJIHCHUS ITPAKTUYICCKUX U J1a6opaT0pH51x pa60T;

BBIPAKaTh €051 (CBOIO TOUKY 3pEHHUA) B YCTHBIX U MUCbMEHHBIX TEKCTAX;

pacCiio3HaBaTb HeBep6aHBHbIe CpCaACTBa O6HICHI/I$I, IIOHMMAaTb 3HA4YCHUC
COOMAJIbHBIX 3HAKOB, 3HATb W PaAClO3HABATb MMPCAIIOCBIJIKN KOH(l)JII/IKTHBIX

CUTyalui ¥ cMAr4aTh KOH(MIUKTHI, BECTU IIEPETOBOPBI;
NOHUMaTh HAMEPEHUS JPYTUX, HPOSABIATh YBAXKUTEIBHOE OTHOLIEHUE K
co0eceTHUKY U B KOPPEKTHOU opMe (hopMyIupoBaTh CBOM BO3PAKEHHUS;

B XOJI€ TMaiora U/WiK IUCKYCCHH 3a7aBaTh BOIIPOCHI IO CYIIECTBY 00CYK1aeMOi
OMOJIOTMYECKOM TEeMbl W BBICKA3bIBaTh UJEH, HAIlCJICHHbIE Ha pEIICHUE

OMOJIOTHYECKOH 3a]auM U MoAAepKaHUE OJ1aroKeaaTeIbHOCTH OOIIEHNS;
COTIOCTABJISATb CBOU CYXKACHHUS C CYXJICHUSMU JPYTUX YUYaCTHHKOB JUajora,
0OHapy>KUBaTh Pa3IUYUs U CXOJACTBO MO3UIIUIA;

nyOJUYHO TIPENCTaBIATh PE3YJbTAThl BBIIOJHEHHOTO OMOJOTUYECKOTO OIbITa
(9KCIIepUMEHTa, UCCIIeI0BaHUs, IIPOEKTA);

CaMOCTOATENbHO BbIOUpaTh (OpMAT BBHICTYIUICHHS C YUETOM 3a/lay Mpe3eHTaluu
U 0COOEHHOCTEH ayJUTOPUM U B COOTBETCTBHM C HHMM COCTaBIISITh YCTHBIE U

IMUCbMCHHBIC TCKCThHI C UCITOJIb30BAHUCM UIIJIFOCTPATUBHBIX MATCPUAJIOB.

CoBMecTHas JACATCIIbHOCTD (COTDVI[HH‘IGCTBO)I

MOHUMATh M WCIOJIb30BATh MPEUMYIIECTBA KOMAaHIHOM M WHIUMBHIYaJbHOU
paboThl MpU PEIICHUH KOHKPETHOW OMOJIOrM4ecKod MmpoOsieMbl, 00OCHOBHIBATH
HEO0OXOIMMOCTh MPUMEHEHHUS TPYNIOBBIX (HOPM B3aUMOJECHCTBUS MPU PEUICHUU
TIOCTABJICHHON y4eOHO 3a71a9W;

MPUHUMATH 11€]Ib COBMECTHOM JESATEILHOCTH, KOJJIEKTUBHO CTPOUTH JEUCTBUS 10
e JOCTHMKEHUIO: PaCIpeeNisiTh POJIH, JIOTOBAPUBATHCS, OOCYXKIaTh MPOIECC U

pe3yabTaT COBMECTHOM pabOTHI;
yMeTh 0000maTh MHEHHS HECKOJIbKUX JIIOJIeH, TPOSBIATH TOTOBHOCTH
PYKOBOJIUTD, BBIIOJHATH OPYUYEHUS, TOAUHHATHCS;

IUTAHUPOBATh OpPraHU3allii0 COBMECTHOM pabOThI, ONpENeNsiTh CBOIO poJib (C
y4€TOM NPEANOYTEHHH M BO3MOYKHOCTEM BCEX YYACTHUKOB B3aUMOJCHCTBUS),
pacnpeaensaTh 3aJadyd MEXAY WICHAaMH KOMAaH[bl, y4aCTBOBAaThb B TPYIIOBBIX

dbopmax paboTsl (00Cyx)AeHUS, 0OMEH MHEHUSIMH, MO3TOBBIC IITYPMbI U UHBIE);



BBIIIOJIHATE CBOIO YacCTb pa60T1>1, AOCTUTaThb KA4YCCTBCHHOI'O pPC3YyJibTaTa IIO0
CBOCMY HAIIPABJICHHUIO U KOOPAWHHUPOBATHL CBOU I[Gf/iCTBI/ISI C IpyrumMu 4JCHaMHu
KOMaH/bI,

OLICHMBATh KayeCTBO CBOEr0 BKJIaJa B OOIIMHA NPOAYKT IO KPUTEPHUSM,
CaMOCTOSITENIbHO  C(POPMYJIMPOBAHHBIM  yYaCTHUKAMU  B3aWMOJEWUCTBHUS;
CpaBHMBATh PE3YJIbTAThl C UCXOAHOM 3aJa4eil M BKJIAJl KAXKIOrO YJI€HAa KOMaH]Ibl
B JIOCTMKEHUE pEe3YyJbTaTOB, Pa3leisaTh cpepy OTBETCTBEHHOCTH U MPOSBIATH
TOTOBHOCTb K ITPEAOCTABIEHUIO OTYETA MEpe]] ITPYNIION;

OBJIAJICTh CHUCTEMOW YHHBEPCAIBHBIX KOMMYHHUKATHUBHBIX JEHCTBUU, KOTOpasd
obecrieunBaeT CHOPMHUPOBAHHOCTh COLMAIBHBIX HABBIKOB M 3MOIMOHAIBHOIO

HHTCIJIICKTA IIKOJIBHUKOB.

B cghepe osnaoenus ynusepcanvuvimu yueonvimu pe2yiasmueHbiMu 0eucmeusmu.

CaMOOpraHu3alys:

BBIBJISITH TIPOOJIEMBI U1 pPEUICHHs] B JKU3HEHHBIX M YYEOHBIX CHUTYyalMsX,
UCTIOJIb3Ys OMOJIOTUYECKUE 3HAHUS;

OPUEHTUPOBATbCA B PA3IMYHBIX  MOAXOAAX  NPUHATHS  PEUICHUU
(MHIMBUAYaATbHOE, IPUHATUE PEILLICHUS B TPYIINE, IPUHATUE PEIICHUN TPyIIoi);

CaMOCTOSITENIbHO COCTABJISITh aJNTOPUTM pEIIeHUsl 3agaud (WM €ro 4YacTh),
BBIOWpATh CIOCOO pemieHus Yy4eOHOW OHOJOTMYECKOM 3ajadu ¢ y4ETOM
UMEIONINXCS PECYpPCOB W COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBATH
Ipe/yiaracMble BapUaHThl PELLICHUN;

COCTaBIATh IUIAH JACUCTBUM (TUIaH pealn3allid HaMEUYEHHOIo alirOpuTMa
pelieHus), KOPPEeKTUPOBaTh MNPEJIOKEHHBI aJIrOPUTM C YYETOM TOJYyUECHHS

HOBBIX OMOJIOTUYECKHUX 3HAHUM 00 M3ydaeMOM OMOJIOTHYECKOM OOBEKTE;

JieaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIB (pediaexkcust):

BJIJIETh CIIOCOOAMU CAaMOKOHTPOJISI, CAMOMOTHBAIUU U PedIIEKCUH;

JIaBaTh aJICKBaTHYIO OLICHKY CUTYalluH U IIpeiaraTh IUIaH €€ U3MECHEHUS,
YYUTBIBATh KOHTEKCT U MPEABUAECTh TPYIHOCTH, KOTOPbIE MOTYT BOZHUKHYTh MPU
pemeHnn y4eOHOW OMOJIOTMYECKOW 3a/layd, aJanTUpPOBaTh pEIIeHHE K

MCHAIOIINUMCA O6CTO$ITCJ'IBCTB3,M;

OOBSICHATH IMPUYHUHBbI TOCTHUXKCHUA (HGI[OCTI/DKCHI/IH) PE3YJIbTATOB ACATCIBbHOCTH,
JaBaTb OLCHKY HpI/IO6peTéHHOMy OIIBITY, YMCTb HAXOIUTL IIO3UTHUBHOC B

MIPOMU3OLIEAIEH CUTYallNH;



®* BHOCUTb KOPPCKTHUBBI B ACATCIBHOCTH Ha OCHOBC HOBLIX 06CTOHT€JII)CTB,
N3MCHUBIINXCS CHTyaHHﬁ, YCTAaHOBJICHHBIX OIIIPI6OK, BO3HUKIIHUX pr,[[HOCTGI‘/’I;

®* OLCHHUBATh COOTBCTCTBHUE PE3YyJIbTaTa LEIN U YCIOBHUAM.

9MOIII/IOH8,JIBHBII>’I HHTCJJICKT.

* pasin4dyaTtb, Ha3bIBaTb W YIIPABJIATH COOCTBEHHBIMH OMOIIMSIMHU MW OMOIUAMH
APYTIux;
* BBIABJIATH U AaHAJIIM3UPOBATH IIPUYHHBI 3MOHHﬁ;

* CTaBUTh ce0s Ha MECTO APYroro 4cCjaoOBCKaA, IIOHMMATb MOTHBBI M HAMCPCHHUA

ApYyToro;
*  PETyIMpOBaTh CIIOCOO BBIPAKCHHS IMOIIHH.
* Ilpunsitue ceds u Ipyrux;
* OCO3HaHHO OTHOCHUTHCS K JPYTOMY YEJIOBEKY, €r0 MHCHHIO;
* TpPHU3HABaTh CBOE MPABO Ha OMIMOKY M TAKOE )K€ MPaBO JPYToro;
* OTKPBITOCTh CEOE U IPYTUM;
* 0CO3HaBaTh HEBO3MOXKHOCTHh KOHTPOJIHPOBATH BCE BOKPYT;

* OBJAJETh CUCTEMON YHUBEPCAIBbHBIX YUEOHBIX PETYJIATUBHBIX ACHCTBUHM, KOTOpas
obOecrieunBaeT (POPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSSA
NO3ULHUS JINYHOCTH), U >KMU3HEHHBIX HABBIKOB JUYHOCTU (yIpaBJIEHHS COOOMH,
CaMOJIMCLMIUIMHBI, YCTOMYMBOTO MOBEICHHUS).

IIpeameTHble pe3yJbTaThl OCBOCHMS IPOrpaMMbl B
MO3HABATEILHOM (MHTEIUIEKTYyaIbHOM) cdepe:

— NpUOOpETEeHUE ONbITa MCIOJIb30BAHUS METOJOB OMOJOTMYECKOW HAYKH C LIEIbIO
M3yUYeHUs] OMOJOTUYECKUX OOBEKTOB, SIBIICHUM W MPOILIECCOB: HAOJIOACHUE, OMHUCAHUE,
MPOBEJCHUE HECJIOKHBIX OMOJIOTMYECKUX OIBITOB U IKCIEPUMEHTOB, B TOM YHUCIE C
UCIIOJIb30BAHUEM  AQHAJIOTOBBIX W LU(QPOBBIX OHOJOTMYECKUX  MPUOOPOB H
UHCTPYMEHTOB;

— (opMuUpOBaHUE YMEHHUS MHTETPUPOBATH OMOJOrMUYECKHUE 3HAHUS CO 3HAHUSIMH U3
Apyrux y4eOHbIX MpeAMETOB ((PU3UKH, XUMUH, reorpaduu, UCTOpUU, OOIECTBO3HAHUS
UT. I.);

— (opMupoBaHHE yMEHUN peliaTh yuyeOHbIE 3a/aul OMOJOTHYECKOTO COJEPKaAHUSA,
BBISIBIISIT ~ IPUYHUHHO-CIEJICTBEHHBIE  CBSI3M,  IPOBOJUTH  KAYECTBEHHBIE U

KOJIMYCCTBCHHLBIC PACUYCThI, ACJIATh BBIBOJAbI HA OCHOBAHHH IMOJTYUYCHHBIX PC3YJILTATOB,



— (opMUpOBaHHE YMEHHUS IJIAHUPOBATh yueOHOE MCCIEIOBAHUE WIM IPOEKTHYIO
paboTy C y4eTOM MOCTaBICHHOM 1eJii: POPMYIHPOBATH MPOOIEMY, TUIIOTE3Y U CTABUTh
3aJjaud HUCCJIEIOBaHMs, BBIOMpATh aJIeKBAaTHO IIOCTaBJICHHOM L€ METOAbI, JIeNaTh

BBIBOJBI 110 PE3yJibTaTaM UCCICAOBAHHA NI HpOCKTHOﬁ ACATCIBbHOCTH,

- ¢dopmupoBaHHE  HHTEpeca K  yIIYOJICHHIO  OHMOJOTHYECKHUX 3HAHUM
(npeanpoduiibHas MOATOTOBKA U MpodecCHoHaIbHAs OPUEHTALINI) U BEIOOPY OHMOJIOTHH

KaK MpOQMIBHOTO IpeaMeTa Ha CTYIIEHU CPEIHET0 MOJIHOTO 00pa30BaHus Uit Oy ayIien
npoecCHOHaIbHON JesITeIbHOCTH, B 00JacTH OHOJOTMM, MEIHUIMHBIL, SKOJOTHH,

MICUXOJIOTUH, BETEPUHAPHH, CETTBCKOIO X0351CTBA;

— BJaJICHHE HaBbIKaMu pPabOThl ¢ HWHPOPMALMEH eCTECTBEHHO-HAYYHOTO
CoJIep>KaHMsl, MPEJCTABICHHOW B pa3HOM (opme (B BUJIE TEKCTa, TAOJIMYHBIX JTAHHBIX,
cxeMm, TpadukoB, JauarpaMm, Mojielied, H300paKeHM), KPUTHUYECKOTO aHajau3a

HH(pOpMAINHU U OIICHKH €€ JIOCTOBEPHOCTH;

— YMEHHE UHTETPUPOBATH OMOJIOTMYECKHE 3HAHUS CO 3HAHUSMU APYTUX y4eOHBIX
MIPEMETOB; UHTEPEC K YriayOJieHHI0 OMOJIOTUYECKUX 3HAHUN W BBIOOPY OMOJIOTHM Kak
npouIbHOTO TpeIMeTa Ha YPOBHE CpeIHero oomiero oOpa3oBaHus JUisl Oymymiei
npoeCCUOHANILHON JIESITEIBHOCTH B 00JIacTM OMOJIOTMH, MEIUIIMHBI, JKOJOTHU,
BETEPUHAPHUH, CENBCKOTO0 XO34iCTBa, MHINEBOM MPOMBIIIJIEHHOCTH, TCUXOJIOTHH,
HCKYCCTBa, CIIOPTa - UMETh YETKUE MPEJCTABICHHUS O MAaTEPUATUCTUUYECKON CYIIHOCTU
T€HOMOB KUBBIX OPTraHU3MOB U PETYJIISLINIO UX paOOTHI;

— 3HAHHC OCHOBHBLIX q)aKTOPOB 01<py>1<afomeﬁ CpClbl, BIIMAIONINX HA PA3BUTHC U

CYIIIECTBOBAHHE JKUBBIX OPTAHU3MOB, aIaNTalli K (haKTOopaM OKPYKAIOIIEh CPe/Ibl;

— 3HaHUE OCHOBHBIX IOJXO0JI0B OMOTEXHOJOIMH, UCIIOJIb30BAHUS €€ TOCTHKEHUI B
COBPEMEHHOMW KU3HU YE€JI0BEKa, OCOOCHHOCTH MCIIOJIb30BAHUS KUBBIX OPraHU3MOB AJIs
IIPOU3BOJICTBEHHBIX HYXK/ YEJIOBEKA;

— 3HAaHHE OCHOBHBIX MOJXOJOB CEJIEKIIMA U OMOTEXHOJIOTUN KYJIbTYPHBIX PACTEHUH,
XapaKTepHU30BaTh  IE€HETUYECKM  MOAU(PUUMPOBAHHBIE  PACTEHUS,  ONEPUPOBATH
HNOHATUSAMHU, THUOpUIM3aLUs, OTIAJEHHAs TUOpUIM3alus, HCKYCCTBEHHBINM O0TOOD,
reTepo3uc, Tpanchopmalus, MyTareHe3, TeHeTHIECKOe PEeIaKTUPOBAHUE;

— T[IOHMMaHHE MOJIEKYJISIDHBIX MEXaHU3MOB pEAM3alMUA  HACJIEIACTBEHHOU
uHbOpMallMl U  yMEHHE CBOOOJHO  ONEpPUpPOBaTh OCHOBHBIMH  HOHATHUAMHU
MOJIEKYJISIPHOM ~ OMOJIOTMM W €€ COBPEMEHHBIX HANpaBiICHUH — TICHOMUKH,

METareHOMUKH, TPOTEOMUKHU;



— 3HaHHME OCHOBHBIX 3a00JIeBaHUI UYEJIOBEKA, MEXaHU3MOB HX Pa3BUTHS, CIIOCOOAX
WX JUATHOCTUKU U JICUCHUS,

— ¢dopMHUpOBaHUE YMEHHUS HCIIOJIL30BaTh MOHATUMHBIN ammapaT ¥ CHMBOJIHMYCCKUM
S3bIK TE€HETHKH, TI'PAMOTHOE€ MPHUMEHEHHE HAyYHbIX TEPMHUHOB, IOHATHH, TEOPHUIA,
3aKOHOB IS OOBSACHEHHS HaAOJIIOJAEMBIX OHOJOTrHMYECKMX OOBEKTOB, SBICHHH U
MIPOIICCCOB, TIO3BOJISAIONIMX 3aJ0KUTh (PYHJIAMEHT HAy4YHOTO MHPOBO33peHHUSI. B
IIEHHOCTHO-OPUEHTAIMOHHOM cdepe:

— 3HaHHUE, YTO MPUMEHEHUE COBPEMEHHBIX TEXHOJOTHH MOJEKYJSIPHON OHOJIOruu

MO3BOJIAET YCIICIIHO peIIaTh Takue 3JI000JHEBHbIE TPoOJeMbl, KaK OXpaHa

OKPY)I(aIOIHCf/'I Cpeabl, COXpaHCHUC 3010POBbA YCJIOBCKA, KOHTPOJb 1 BOCCTAHOBJICHUC

OKOCHUCTECM.



TEMATHUYECKOE IINTAHUPOBAHHUE

Moayab «Kak :KMBOTHbIE U PACTEHHUS MPHUCIOCAOINBAKTCH (IBOJIIOIUOHHAS
IK0JI0THS) 5-6 KiIaccesl (34 yaca)

Tembl OCHOBHOE COfIepKAHNE AesiTeIbHOCTD
IIKOJIbHUKOB

1. MBI nccirenyem CBOIICTBA U CTPOEHUE KUBBIX Hccnenosarenbekue

KHUBEIE 06LEeKTEI OpraHu3MOB (CTpOeHHUE KIETKH). | paboThl «Bce nu (CUHUIIBI,
Bun, oco6p — opranusm kak Oenku, Oepe3bl HU T.A.)

(61) elMHas cucTema. Ajanranuu OJIMHAKOBBIE?
(mpucniocobnenus). [lonsitue DOTOKBECTY.
rOMEeOCTa3a *KMBOro opranusma. | [Ipakrtuueckas pabora
Crioco0sbl ero nojaepx aHusl. «CocraBnsieMm KHUTY
OrpanunueHuss MOp(OIOTMUECKUX | pEKOPJIOB  pacTEHUH U

1 (U3UOJTOTUYECKUX afanTarlHi.
ITouemy opraHusMsl HE
CTAHOBSATCS OCCKOHEUHO
OONBIINMHU, MaJICHLKUMH,
BCCSITHBIM.

JKUBOTHBIX HAIICT'O Kpas».

2. Banusinme
OKPYXKAKOLIEH cpebl
HAa J)KUBbIE

opranusmabl (12 v)

DaKTOPBI OKPYKAKOIIEU CpeIbl
(abmotmueckre, OMOTHUICCKHE,
aHTponoreHssie). [Tpumepsr
abnoTnyeckux (akTopos,
OKa3bIBAIOIINX OCHOBHOE
BIIUSIHUE HA KU3HEEATEIbHOCTD
’KUBBIX OPTaHU3MOB:
TEeMITepaTypa, CBET, BIAXKHOCTb.
OcCHOBHbBIE 3aKOHOMEPHOCTH
MIPUCIIOCOOJICHUS KUBBIX
OpPraHU3MOB K a0MOTHYECKUM
daxropam. [Ipucnocobnenust k
OCHOBHBIM a0MOTHYECKHM
dakTopaMm: Temmneparypa,
BJIQYKHOCTD U CBET.

IIpakTHueckoe 3aHsTHE
«IBeT u Temno» (KyOuku
JbJa B3BECUTH, ITOJIOKUTH
B yaku [lerpu Ha
pa3HOLBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTH
3aHOBO — KTO OBbICTpee
pacrasin).

IIpakTueckoe 3aHsaTHE
«YTto0 pacTBOpsiEeTCS B
BOJIE» (IKCIIEPUMEHT
«Kunkuii 1om»).
IIpakTHueckoe 3aHsTHE

«nddysus BemecTs B
BOJI€ (PAaCTBOPHI)»,
«/IBmKeHne pacTBOPOB IO

IBCTKY».

[TpakTudeckoe 3aHsATHE
«Jleg mmaBaeT B BOAE
(aiicObepru, 3amep3aHue
BOJIOEMOB)».
[IpakTudeckoe 3aHsATHE




«Jlenq mpu 3amep3anuu

pacuImpsieTcs»
(pa3py1ieHue KaMHs
(mouBooOpa3zoBaHue),
3aMep3aHue KIETOK).
[IpakTruueckoe 3aHsTHe
«IIly6a» (kyOuku baa
3aBEpHYTH B Pa3HbIN
MaTepual, B3BECUTb).
IIpakTrueckoe 3aHsTHe
«ITurmeHTH (MOXKHO
pa3zenuTh Ha BaTMaHe
KpacHUTEIH U3
(baomacTepoBy.
[IpakTruueckoe 3aHsTHe
«Kax )KHBOTHBIE IJIaBAIOT
B BOJIe» (DKCIIEPUMEHT ¢
MTUATIETKOM ).
Hccnenosarenbckne
paboTtsl «Biustaue cBeta
(Teruta, BIaXKHOCTH,
cocTaBa MOYBbI) Ha
pacTeHHUsI B €CTECTBEHHBIX
WJTU UCKYCCTBEHHBIX
YCHOBUSAX» (Ha TOCTYITHOM
Marepuarne).

3. B3zaumopaelicTBus
’KHBBIX OPraHN3MOB

(44)

buoTtnueckue pakTopsl.
3aKOHOMEPHOCTH Pa3BUTHS
MEXBHJIOBBIX
B3aMMOOTHOIICHUH.

Koapomtonus (XUITHUK-KEPTBA;
MapasuT-X03sIMH) DBOJIOIHUS
cTpaTeruii J00bIBaHUS TTUIITH.

CouunanbHOCTh. BUIBIBCENEHIIBI.
IlepeueHs pacTeHUMBpPEAUTEIICH.

UccnenoBarenbckas
pabota «Habmonenus 3a
B3aMMOOTHOIICHUSIMU
YKUBOTHBIX TIPU
OOBIBAHUH ITHIIH
(KOpMYIIKHY TSI TITHLL, JUTSI
TOPOJICKUX HJIU CEbCKUX
KUBOTHBIX ). BeOkamepbi».
UccnenoBarenbckas
pabota
«Pacmpoctpanenue
BUJIOB-CUHAHTPOIIOB B
HaIleil MECTHOCTI

4. Yes10BEK B KU3HU
pacreHui u

*KHUBOTHBIX? (6 1)

AHTpOTIOreHHBIE (PaKTOPHI.
[IpaBna i, 9TO NMEPBOOBITHHIC
JIFOJTA KVUTA B TAPMOHHH C
npupoaoi. OoMaliHUBaHUE U

[IpakTruueckas paborta
«PaszHooOpazue
KyJIBTYPHBIX PACTCHHI B
BaIlleM PETUOHEY.




[IPUPYYEHUE )KUBOTHBIX U
pacteHui. 3aueM cracarb
BBIMUPAIOIINE BUBL, KaK 3TO
nenatb. KynapTypHble pacTeHus u
ux qukue npenku. Iouemy
BAXXHO UX COXPAHSATh.
Pa3Hoo6paszue KyabTypHBIX
pacTEHUM U UX 3HAYCHUE B
XKW3HU yenoBeka. KpacHas kHura
Baieit Teppuropun. Oco6o
OXpaHSIEMbIE TEPPUTOPUH,
3aroBeHUKU Poccun u Mupa.

UccnenoBarenbckas
pabora «Bausiaue
aHTPOIIOTEHHBIX (PaKTOPOB
Ha pa3BUTHE PACTCHUH B
ropojic/HaceICcHHOM
MyHKTEe».
DKCKypcHs/IpaKTHIecKas

pabota «OOIIT B Bamem
PErHOHE — YHUKAJIbHBIE
OOBEKTHI IPUPOABDY.

5. Dkosornueckue
HUIIA (6 1)

buocdepa — ogHa 3 BakHEHITNX
obonoyek 3emun. Yto Takoe
«OKOJIOTUYECKHE HUIIM» W KaK
oHH (popMUPYIOTCS?
DopMUPOBAHKE 3HAHUM T10
O01opa3zHO00PaA3UIO KU3HEHHBIX
dhopM, TOBEIEHYSCKUX
MIPUCITIOCOOJICHH,

Mo u(UKAIIMOHHAS
M3MEHYHUBOCTH (Ha 6a30BOM
ypoBHe). PacturenbHbie
COOOIIECTBA U X THUIIBI.
PazButre u cmeHbl
PACTUTENBHBIX COOOIIECTB.

UccnenoBarenbckue
paboThl « DKOJIOTUYECKUE
HUIIU BOKPYT TEOS —
onucanue (HpaxKTopos
OKPYXaIOIIEH CPEIIbD».
UccnenoBarenbckue
paboThI

«DEeHOJIOTUUECKHUE

HAOJIIOIEHUSD.

Moayab «OcHOBBI pacTeHHEBOACTBA» 7-8 kyacchl (68 yacoB)

Tembl

OcHOBHOE coepkaHue

JlesiTeIbHOCTD

INKOJIBHUKOB

Tema 1. BBenenue B
PacTeHHUEeBOACTBO
(2 9)

Yro-Takoe paCTEHUEBOACTBO:
OCHOBHBIE (DaKTOPBI
BBIPAILIMBAHUS PACTCHUMU.
Hcropus pazsutus
arpOXMMHUYECKUX 3HAHUU
(padotsl M.B. Jlomonocoga, O.
JIubuxa, byccenro, B.B.
HoxyuaeBa, K.A. Tumupsizena,
IT.A. Kocteruena, /[.H.

[IpakTuueckas pabora
«bouka JInouxay.

[IpsstHUIIHMKOBA U Ap.).

Tema 2.

[IpaBuna mocraHoBKU

HccaenoBarenbckas




ArpoTexHu4eCKui

IKcrepuMeHT (6 4)

AI'POSKCIICPUMCHTOB.

ITocTaHOBKA AKCIEPUMEHTOB C
pacteHusiMU. Bb10Op TEMBI,
COCTaBJICHUE TUTIOTE3bI, LIETU U
3a/1a4 SKCIEPUMEHTA I10
BBIPAILIMBAHUIO PACTEHUU B
KOHTPOJIIPYEMOU CpeNE.
KonTponun, noBropHOCTH,
MIPOBEJICHUE PKCIIEPUMEHTA.
[InaHupoBaHKE SKCIIEPUMEHTA.
OueHka pe3yiabTaToB
skcriepuMenTa. OcBOeHHE
TE€XHOJIOTUU KPYIJIOTOAUYHOTO
BBIpAIMBaHUS CalaTOB U
MHUKPO3EJIEHU B
KOHTPOJIUPYEMBIX
HCKYCCTBEHHBIX YCIIOBUSIX.

pabora «DakTopsl,
BJIMSIIOIINE Ha
npopacTaHue ceMsiH (pocT
MIPOPOCTKOB)».
[IpakTuyeckas padbora
«CO0p yCTaHOBKH /151
BBIpAIMBaHUs PACTCHUI B
KOHTPOJIUPYEMBIX
YCIIOBUSIX.

Tema 3. PoJab
XHMHUYECKUX
3JIEMEHTOB B

NUTAHUU PACTEHUN
(20 v)

Bopma. PactBop. BriTsikka.
AHHOHBI, KATUOHBI,
BJIEKTPOINPOBOAHOCTH ¥ pH
pacTtBopa. Ponp xumuueckux
AJIEMEHTOB B MUTAaHWUU PACTEHUM.
[Tonyuenne nuTaTeIbHBIX
BEILIECTB PACTECHUSIMH.

VY no0peHnusi: opraHu4eckue,
MUHEpAIIbHbIE,
MUKpOoOHooruyeckue. Tursl
MATaHUA pacTeHui. Bo3mymHoe
1 MUHEPaJIbHOE (KOPHEBOE)
nuTaHue pacreHuid. Tpancmopr
MATATEJbHBIX BEIIECTB
pacTeHU: BOCXOASAIIMN U
HUCXOJAIINHN TOK. Baxknenmue
KanuiHele, pocopHbie U
a30THBIC YAO0OpEHUS, NX
ceoyictBa. [IpocTeie U crnoxHBIE
yaoOpeHus.

Poct u pazButue pacreHuii:
9Tarbl OHTOTreHe3a, (aKTOpPHI,
BIIMSIFOIIME HA POCT PACTCHUM:
CBET, I'yCTOTA MOCAJIOK, MUTaHUE,
cyocTpar.

Oco0eHHOCTH TUTaHUs

[IpakTnueckas padora
«CxeMbl MUTaTEIbHBIX
pactBopoB. Pacuer 103
yAOOpeHu s
[IUTATENbHBIX PACTBOPOBY.
[IpakTuueckas pabora
«IIpaBuna cmemmBanus
yAOOpEeHUIN»
[IpakTuueckas padbora
«IIntanue pacrenui:
TEXHOJIOT U
PUTOTOBJICHUS
MUTATENbHBIX PACTBOPOB
JUTSL pa3HbIX KYJIbTYPY.
[IpakTuyeckas padbora
«MOHUTOPUHT
MUHEPAIbHOTO MUTAHUS
pacTeHUu».
[IpakTrnueckas padora
«PacturenbHas
JUArHOCTHKAY.
Hccnenosarenbekas
pabota «Or1eHka
COCTOSIHUSI KOMHATHBIX
pacTeHH, paCTEHHI Ha
LIKOJIBHOM TEPPUTOPUH,




pacTeHui a30ToM. A30T U €ro
3HAYEHUE B KU3HU PACTCHUN.
dopMBbI a30Ta U UX
MpeBpaIleHNE B TIOYBE.
Uctounuku docdopa ais
pacTeHusl. 3HaUCHHE
dbochopcoaepxamux
COEOUHEHUH B KieTke. Poib
MaKpPOIPTUYECKUX COCAUHEHUN
dbocdopa B sHEpreTHIECKOM
oOMeHe.

Bnusuaue kanus Ha pusndeckue
CBOMCTBa MPOTOILIA3MbI, HA
(hepMeHTBI YTIIEBOIOPOTHOTO
oOMeHa, cuHTe3 OEJIKOB U JIp.
Ponb kanust B moaiepkaHuu
MOHHOTI'0 0ajaHca B TKaHAX, B
MPOLIECCAX CaMOPETYJIALINH.
Perynsaropnas u
CTPYKTYpOOOpa3oBaTebHas
pOJIb KaJIbIKs. Y4acTUE B
00pa3oBaHUU KJICTOUYHOU
CTEHKH, MOJIJIepKaHUU
CTPYKTYpBI MEMOpaH u
pEryssius uX MPOHUIIAEMOCTH.
3Ha4YCHUE MarHus B
MeTaboJIM3Me PACTEHHUHN.
Marnuii B coctaBe xjiopoduia,
CXOJICTBO XJIOpouUiIIa U
reMOTJIOOMHA KaK
CBUJIETEJILCTBO €IMHCTBA
opranudeckoro mupa. Cepa u
€ro OCHOBHBIC COEJIMHEHHUS, NX
pOJIb B CTPYKTYPHOM
OpraHu3aIliy KJIETKU, y4acTHe B
OKHCIIUTEIBHO-

BOCCTAHOBUTEJIBHBIX PEAKIUAX
MHUKpOIIEMEHTHI.
IIpencrasinenus o posin
MUKPOSJIEMEHTOB B
MeTaboIu3Me pacTeHU M.
Oco0GeHHOCTH TOCTYTICHUS
MUKPO3JIEMEHTOB B PACTEHUS.
CuHeprusm u aHTaroHU3M

YCTaHOBKA MPUYHH
MaTOJIOTUYECKUX
COCTOSIHUM (TIpH
HaJTUYUN ).
UccnenoBarenbckas
pabota «O1ieHKa BIUSHUS
Pa3IMYHBIX DJIEMEHTOB Ha
COCTOSIHHE PaCTEHUI
(cocraBiieHre pa3Iu4YHbIX
MOAKOPMOK)».




AJIEMEHTOB IMUTAHUS PACTEHUU.
PactuTenbHas nuarHocTuka u
METOJIbI HACHTU(DUKAIIAN
HEJ0CTaTKa/M30bITKA 3JIEMESHTOB
MMUTAHMS.

Tema 4.
Peryasitopsl poctra
pacreHuid. 3ammTa
pacrenuii (4 4)

[TonsiTue o perynsiTopax pocrta
pactenuii. CTUMYJISITOPBI pOCTa —
(UTOrOpMOHBI (ayKCUHBI,
ru00epeIUTUHBI, IUTOKUHUHBI).
NHruéuropsl pocta pacTEHUN:
1. mpupoansie (abcuu3oBas
KHUCJIOTA U HEKOTOPHIE
(heHOIbHBIE BEIeCTBA
(uxymapoBasi, KopuyHasi,
CaJIMIIMIIOBAs KUCIIOTHI).

2. CHHTETUYECKHUE
(MopGhaKTHHBI, peTapIaHThI,
nedoIuaHThl, 1€CUKAHTHI,
repOutnabl). UTOMOHUTOPUHT
Y OLICHKA COCTOSIHUSI PACTEHUM.
CoBpeMeHHBIE CTIOCOObI
MOHHUTOPHUHIA. 3aIlnTa
pPacTeHUN OT BPEAUTEIIEH:
OCHOBBI OMOMETO/1A.

[TpakTrueckas padbota
«DUTOMOHUTOPHUHT U
OLICHKA COCTOSIHHUS
pacteHuii. CoBpeMEHHBbIE
CHOCOOBI MOHUTOPUHTAY.
HccnenoBarenbekas
pabota «Bnusnue
reTepoaykCuHa  Ha
popacTaHue (poct
Ha Pa3HbIX CTaAMsIX,
B Pa3HbIX YCJIOBUSX)
pa3INYHBIX
pacTEHUI.
[TpakTnueckas padota
«HCekTapuu: npasuia u
YCJIOBUS Pa3BEACHUs
IIOJIE3HBIX HACEKOMBIX).

Tema 5. Boanas,
necyaHasi u
NMoYBEHHAaN
KYJbTYPbI, HX
NpUMeHeHHe B
BbIPAIIIUBAHUM
pacTreHui.
Du3noJI0rus

pacrenuii (8 4)

Bonnas, necuanas v nouBeHHas
KYJIbTYPBI, UX IPUMEHEHHE B
BBIpAILIMBAHUU PACTECHUM.
IIpoBenenue BOAbI B KOPHE U
cTe0Jie pacTeHUI.

BoaHblil peXUM pacTeHUN:
CTpOEHUE YCTHUIL: (AKTOPBI,
BIIMAIOIIYE HA UX PACKPBITHE U
3aKpbITHE. 3HAYEHNE MEXaHU3Ma
peryJIALu UCIIapEHUs BIIaru
pacTeHHUEM.

DOTOCUHTE3 — YHUKAJIbHBIN
npouecc pacteHuil. TeMHoBas u
cBeroBas (as3el PoTocuHTE3A.
3HadyeHue porocuHTe3a I
KHUBBIX OpraHu3MoB. @akTOpbI
pocTa pacTeHUI: BO3IyX U
aspanus. [logzemMHoe npIxaHue

[Ipaktrnueckas padbora

«KopHeBoe naBiieHue».
[IpakTrueckas paborta
«IIpurorosnenne
npernapara yCThHII
METOJIOM CJIETIKAY.
HccnenoBarensckue
pabotel «Biusuaue
YCIIOBHUM COAEPKAHUS
pacTeHu Ha KOJIUYECTBO
YCTBHUID.

[IpakTrnueckas padorta
«DyHKIMOHAJIbHAS
JVMAarHOCTUKA PACTEHUN 110
AKTUBHOCTH
XJIOPOILIACTOBY.
HccaenoBarenbckas




pacTeHUI: COCTaB MMOYBCHHOTO
BO3/1yxa, ra3000MeH. ["a3000MeH

pabota «OnpenencHne
xyopodumia A u b,
OIICHKA

npu 0€CIOYBEHHOM
BBIPAILMBAHUH.

(hOTOCUHTETHYECKOM
AKTUBHOCTH PACTCHUU U
(akTOpOB, BIMSIONIUX HA
HEe.

[Ipaktruueckas pabora
«Anspanus, CO2 u Oz.
JIpIXaHWE pacCTEHUN.
[Ipaktruueckas paborta
«JlpIXaHue pacTeHUN:
OIICHKA MHTEHCUBHOCTH
JbIXaHUs PACTEHUU U
IJIOJIOBY.
Hccnenosarensckne
paboTtsl «Brnusaue
croco0a BhIpaIIMBAHUS
(cocTaBa mUTaTEIHHOM
CMECH, CXEMbI BHECEHHS)
Ha POCT U pa3BUTHS
Pa3JINYHBIX PACTECHUI.

Tema 6.
KyabTrypHbie
pacTeHus.
CoBpeMeHHbBIE
ACNEKTHI CeJIeKIIUHN

(20 v)

Kak yenoBek cras Ucrnosiab30BaTh
pactenust? CBsi3b pa3BUTHS
LMBWIN3ALIMY YEJIOBEKA U
OJIOMAalTHUBAHHUS PACTCHUM.

JlomecTuKanusi.
HacnenctBeHHOCTD U
W3MEHYHUBOCTb — OCHOBHBIC
CBOICTBA KMBBIX OPTaHU3MOB.
N3menunBocTs. Bunnl
W3MEHUYHMBOCTb.

I'en —maTepuanbHBIM HOCUTEID
HACJIEICTBEHHOCTHU U
n3MeHUnBOCTH. HykiienHOBBIE
KHCHOTHI. JIokanu3amnus
T€HETUYECKOr0 MaTtepuaia B
KJEeTKE. JleJIeHne KIETOK.
Pennukarmus JIHK. OcHoBHast

JI0TMa MOJIEKYJISIPHOUM OHMOJIOTHH.

Tpanckpunuus. Tpancisus.

Myrauuu.

Juckyccust
«JlomecTtukaius, BCe Jik
pacTeHHUsI U )KUBOTHBIE,
KOTOPBIE KUBYT PSIIOM C
YeJI0BEKOM UM
OJIOMAIIIHUBAOTCS ?
MO3KHO 1 CUUTATH
TapakaHa 0J0MaIlTHEHHBIM
KUBOTHBIM?».
[Ipaktrnueckas padorta
«MoaudukarmonHas
W3MEHYUBOCTD (JTUCTHS,
WT'OJIKHA C OJTHOTO JIEPEBA)».
[Ipaktruueckas paborta
«I'eH — uHCTpYKLUS 110
cOopke KJIeTkH (Ha Oucepe
WJIN KOHCTPYKTOPE)».
[Ipaktuyeckas pabora
«MyTarnus Ha 6yTepopoae
(J1r000# 00BEKT U3
npeabayen paboTsl, rae




DddexT OYTHIIOUHOTO
TOPJIBIIITKA U TCHETHYECKOE
pa3zHoobpaswue. Uto Takoe
reHOaHk? 3aueM COXpaHsITh
TCHETHYECKUE PECYPCHI
pacteHuii? OCHOBHBIE CITIOCOOBI

U3MCHCHHE HHCTPYKIIUN
MPUBEICT K U3MCHCHUIO
BHEIITHETO BHJIa 00BEKTA)».

COXpPaHEHUS TEHETUYECKUX
pecypcoB pacteHui (ex situ u in
situ).

3nauenue padbot H.M. Basunosa.
3aKOH TOMOJIOTMYECKUX PSIO0B.
LleHTpBbI MPOUCXOKICHUSA
KyJbTypHBIX pactennii H.W.
Baswioa u II.M. XXykoBckoro.

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

OcHOBHBIE HaNpaBIEHUs
CCJICKITUU: YITYYIIICHUE
YPOKaUHOCTH, YCTOMYMBOCTH K
OMOTUYECKUM U A0MOTHYECKUM
dhakTopam.

Ectb 1 xu3Hb B ipodupke?
broTtexHoMOTHS KYJIbTYPHBIX
pacTEHUM.

Kak 4yenoBek MOXeT
MOIU(DHUITMPOBATH PACTCHUS?
['eneTnueckoe pegakTUpOBAHUE.
CoBpeMeHHbIE TTOAXO0/IbI U
JTOCTHIKEHMSI TEHETUYECKOTO
PEIaKTUPOBAHUS PACTEHUM.

[IpakTuueckas paborta 1o
rpynmnam «OTKyJa Ha
HaIIMX CTOJIAX
(GPYKTHI/OBOIITH/3TTAKI.
[Ipaktuueckas paborta
«BpipammBaem ropox. Kax
MIPOBECTU CKPEIINBAHUE Y
ropoxay.
HccnenoBarenbekas
pabora «BreIpainuBanue
pacTeHuil B IpoOUpKe»
(MOKHO BOCTIONIb30BATHCS
pe3ysbTaTamMu
MIPEABITY X
HKCIIEPUMEHTOB 110
COCTABJICHHIO
MATATEJIbHBIX PACTBOPOB
JUUISL pacTeHUN).
[IpakTuueckas padbora
«I'eHOMHBIE HOKHHUIIBI
(MonmenupoBaHue paboOThI
cuctembl CRISP-Cas)».

Tema 7.
PacTureanbHas

npoaykuus (8 u)

Hanzemubie 1 Io3eMHBIC
opranbl pacteHuit. [lo6er u
BUIOU3MEHEHHBIN MOOET
pactenuii. CriocoObI
Pa3MHOXKEHUS PACTCHUM.
IToHsiTHE O KaYeCTBE MPOAYKTOB
nutanus. [TpoGaeMbl
KOHKYPEHIIMU OT€YECTBEHHBIX
MPOAYKTOB MUTAHUSA C
MMIOPTHBIMU. Jlorucrrka
JIOCTaBKHU U CPEJICTBA

[IpakTuueckas pabota
«IIpenenbHO 10MMyCTUMBIE
koHueHtpanuu (I1IJIK) u
METO/Ibl KOHTPOJIS
0e30macHOCTH
PaCTUTEIBHBIX TPOIYKTOB
MIUTAHUSD.
Uccnenosarenbckas
pabora «OneHka kauecTBa
BBIPAILICHHOMU
MUKpO3eJeHn» (1100 CBOA,




COXPAHEHHUS MTPOAYKTOB TUTAHUS.
Mukpo3eiieHb: OJIE3HOCTh U

TCXHOJIOTHAI.

XMMHUYECKUN aHaIu3
npoaykiuu. OCHOBBI
crieKTpooToMeTpum.
[ToreHumomeTpus.

Xpomarorpadus.

00 13 MarasuHa).
[Ipaktruueckas pabora
«MeTtoapl O1IEHKH
Ka4yeCcTBa pacCTUTEIIbHON
MPOAYKITUHU: XpaHEHUE U
COXPAHHOCTh MUTATEIBHBIX
BEIECTBY (110 JOCTYITHOMY
000py10BaHUIO).
Hccnenosarenbckas

pabota «Omnpenenenue

ButamMuHa C MeETO10M
00paTHOTO TUTPOBAHUS B
TUTOJIaX Ha Pa3HOM CPOKE
(coco6e) XpaHeHUS.

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

Tembl

OcHoBHoOe cofep:xaHue

JlesITeJIbHOCTD

INKOJIBbHUKOB

Tema 1.
BuorexHnosorus
4 9)

[TonsiTue 6MOTEXHOIOTHH. 3aUeM
YeJI0BEKY OMOTEXHOJIOTHH, B YEM
UX MPEUMYIIIECTBO TEePe]]

XUMHUYECKUM CUHTE30M. OCHOBHBIE

0M000BEKTHI OMOTEXHOJIOTHH:
MIPOMBIIILJICHHBIC
MHUKPOOPTaHU3MBI, KJIETKH U TKaHU
pPacTEeHHH, )KUBOTHBIX U YCIIOBEKA,
OMoKaTaIn3aTOPHI.

ColIpbe 11t OMOCHHTE3a U OLIEHKA
€ro OMOJOrMYEeCKOH IIEHHOCTH.
OCHOBHBIC HCTOYHUKH yTIICPO/Ia,
azora, ocdopa, MUKPOIIEMEHTOB.
HccaenoBanue HOBBIX HCTOUHHKOB
CBIPbs (BKIJIFOYAsi BOIIPOCHI €TI0
npeBapuTebHON 00pabOTKH),
pa3paboTKa HOBBIX IMUTATEIIHBHBIX
Cpell, B TOM YHCJIC BKIFOUYAOIINX
OMOCTUMYIISITOPBI U IPYTHE
AJIIEMEHTHI YIPABIICHUS U
ONTHMM3AIINHU TTPOIIECCOB
OonocuHTEe3a. MeToab!
ONTUMU3AIUHN TTUTATCIIBHBIX CPEI.

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

Tema 2.

[lonoxenue ITPOKAapHOTOB B

[TpakTuka.




MukpoounoJiorus
(12 4v)

CHCTEME OPraHUYECKOro MUPA.
Crpoenue OakTepUanbHON KIETKH.
Knaccuduxarus 6akrepuii.
Mopdonorus 6akrepuii. [Ipocteie
U CIIO’KHBIE METO/IbI OKPAITHBAHHS
6axtepuii. usnosnorus 6akrepuii:
NUTaHUE, TbIXaHue, pOCT U
pPa3sMHOKEHHUE. 3HAKOMCTBO C
JOMEHOM Apxen
(9KCTPeMO(PHUITLHOCTD,
O0COOEHHOCTH CTPOCHHUSI KIETKH).

JlaGoparopnas pabota
«DUKCUPOBAHHBIE
npenapatbl OaKTePHil.
Omnpenenenue Gopmbl
MPEITI0KEHHBIX
KYJIbTYP
MUKPOOPTaHU3MOB,
HCIIOJB3Ys IIPOCTON
METO/]T OKPaCKI».
JlabopatopHas pabora
«OmnpeneneHue Tumna

MOJIOUHOKHCIIOE U CIUPTOBOE
opoxxerne. DoToTpodHbIEC U
XeMOTpOo(HbIE OAKTEPHUH.
Kunernueckoe omnmcanue mporecca
pOCTa MUKPOOPTaHU3MOB.
DKCIOHEHIIHAJIbHAsI MOJENb POCTA.
Kunernka rudenu
MUKPOOPTraHU3MOB.

[TaTorennsie 6akTepun. Yymnas
Majgoyvka U YepHasi CMepTh,
00Tynu3M, CTOJIOHAK, TyOepKyJIes.
HcTopust 60pb0BbI €
OakTepruanbHBIMU UHPEKITUSIMH.
BoliHa 6eCKOHEYHOCTH:
AHTUOMOTHKH MPOTUB OAKTEPUil.
MexaHu3Mbl e CTBUMN
aHTUOMOTUKOB. MEXKIIETOUHAS
KOMMYHUKaIus 6aktepuil. YyBCTBO
KBOpyMa.

[Ipumenenue 6akTepuii
yenoBekoM. Kunernueckoe
onucaHre OMOCUHTE3A MPOTYKTOB
MUKpoopranusmamu. bakrepuu,
KOTOpPBIE MOTYT pa3jaraTh IIaCTHK.

Muxkpooprasusmsl B
arpoOMOTEXHOJIOTHH.
HckyccTBeHHBIE accOUAIIU
pacTEeHH ¢ MUKPOOPTaHU3MaMHU

KJIETOYHOU CTEHKH
METOJIOM OKpallluBaHUs
no I'pamy» (npu
HAJIUYUU PEAKTUBOB).
JlaGoparopnas padota
«IIpuroroBnenue
MPYKU3HEHHBIX
npenapaTon
MOJIOYHOKHCJIBIX
OaKTEpHII».

JlaGoparopnas pabota
«IToceB cMbIBa ¢ pyK Ha
yamku [lerpny».
JlaGoparopnas paboTta
«BrpInenenne uncToun
KyJbTYpbI OaKTEpUH.
Meron pa3BeneHuUN.
Mertoa uCTOIArIEero
HITPUXAY.

JlaGoparopnas pabota
«Mopdomoruueckas
XapaKTePUCTHUKA
BBIJICJICHHON YHCTOU
KYJIbTYPBI:
XapaKTepUCTUKa
KOJIOHUH, (popma
OaKkTepuii, TUI
KJIETOYHOU CTEHKW.
JlabopatopHas pabora
«CpaBHeHHE pocTa
MHUKpPOOPTaHU3MOB Ha
qarke 0e3 u ¢
J100aBJICHHUSI




AHTUOUOTHKOB).
HccnenoBarenbckas
pabora «Ilouck
MHUKpPOOPTaHU3MOB
001a1a101I1X
AHTAarOHUCTUYECKOM
AKTUBHOCTBIOY.
HccnenoBaTenbckas
paborta «Brienenue
MOJIOYHOKHCJIIBIX
OakTepuii,
HCCIIEIOBAaHHE UX

aKTUBHOCTI.
Hccnenosarenbckas
paborta «Brinenenue
OakTepuil MOJE3HBIX IS
PaCTEHUID.

Tema 3.
JyKapuOoTHYECKHE
OpPraHu3Mbl B
OMOTEeXHOJIOTUH
(mi1ecHeBbIe rpUObI,
JPOKIKH,

Boaopocn) (12 4)

[1necHeBble rpuOBI TPOTYIIEHTHI
OMOJIOrMYECKH aKTUBHBIX BELIECTB
OO1as xapakTepuCcTUKa IPOAOKEH
caxapomuueToB. Mcropus
UCIIOJIb30BaHUS IPOKKEH B
TPaJUIIMOHHON OMOTEXHOJIOTHH.
TexHonoruu BUHOAEUA U
xJe0oneueHus,
CHEUUATN3UPOBAHHBIE PACHI
Opoxckeil. MeTabosu3M ApOXIKEN.
Peakuus ciupToBOro OpokeHusl.
Ilony4yeHne BTOpUYHBIX
MeTaboIUTOB B ApOkKax. ApoxKku
KaK IPOJYLIEHTbl OMOTOIUIMB.
[TomyueHue 1eneBbIxX OEIKOB B
JPOXIKAX.

Oco0eHHOCTH BEr€TaTUBHOTO U
MI0JIOBOTI'O PAa3MHOXKEHUS Y
IPOKOIKEN, 3HAUEHUE U3YUYECHUS
MHUTO3a U IUTOKMHE3A JIJIs
ONTHUMM3ALUHU ITPOLIECCOB
KyJIbTUBHPOBAHUS IPOIKKEBBIX
IITAMMOB, TOHUMaHUS IPUYUH
NaTOTEHHOCTH JIPOXKKEH U rpruOoB,
NOKMCKAa MUILIEHEN PYHIMIMIOB U
pa3pabOTKU HOBBIX JIEKAPCTBEHHBIX

JlaGoparopnas pabota
«IToncuer kneTok
JIPOXIKEN B KaMepe
['opsieBay.
JlabopatopHas pabota
«OOHapyxeHue
MPOYKTOB CTUPTOBOTO
OpO>KEHUSI: ITHUIIOBOTO
CIUPTA U YTIAECKUCIOTO
raza.

JlabopatopHas pabora
«HaOmonenue
pPa3MHOXEHUS
JIPOMKKEBBIX KICTOKY.
[IpakTuueckas padbora
«Ilonmyuenue TBOpOra u
Keupa Ha OCHOBE
MOJIOYHOKHCITBIX
OaKTepHii».
[Ipaktrnueckas padora

«OCHOBHBIE BUJIBI KBACa
U UX XapaKTEPUCTUKA

«poxxu u
MOJIOYHOKHCIIBIE




IpernaparosB.

Bonopocnu — nepcnekTuBHbIN
OOBEKT J1JIs1 IPOU3BOACTBA OeNKa U
yrieBofoB. buorexHonornueckue
METO/Ibl OUUCTKH TBEPJIBIX, KUIKUX
OTXOJIOB U Ira3000pa3HbIX OTXO0B
pou3BoACTB. CTOYHBIE BOJBI.
CxeMbl ouncTkd. buopunerpsl,
a’pOTEHKH, METAaHTEHKH,
OKCUTEHKH.

AKTHUBHBIN W U BXOJAIIUE B HETO
MUKpOOpraHusmsl. Mcnosns3oBanue
BOJIOPOCJIEN B OUMCTKE CTOYHBIX
BOJI.

OakTepuu,
NpPUMEHSEMbIE JUIs
MIPOM3BOJICTBA KBACA.
[Ipaktruueckas paborta
«CpaBHUTEIBHBIN
aHaln3 pa3BUTHUS
JPOAOKEHN B ad9pOOHBIX U
aHA’POOHBIX YCIOBUAX.
[Ipaktuyeckas pabora
«MeTtobl OLIEHKH
CBONCTB
xJieOONeKapHbIX
nposxckeit. OCOOEHHOCTH
PUMEHEHUs

MIPECCOBAHHBIX,
CYIIIEHBIX U
WHCTAHTHBIX JIPOAKIKEI.
Uccnenosarenbckas
pabota «Bnusinue
(UBUKO-XUMHUYECKHUX
(haKkTOpOB Ha KAYECTBO
OMOTEXHOJOTHUECKOMN
npoyKuuu (KBac,
Kedup, ChIp, XJ1ed u
Ip.)».
UccnenoBarenbckas
pabota «Bnusinue
(hU3UKO-XUMHUCCKUX
(bakTopoB Ha pOCT
Bogopociu (Chlorella
vulgaris)».

Tema 4.
HacaeacrBennas
uHdopmanus (8 4)

HacaencrtBeHHOCTL U
W3MEHUYMBOCTH — OCHOBHBIC
CBOICTBA JKMBBIX OPTaHU3MOB.
N3menunBocTh. Buabsl
N3MEHUYHBOCTD.

I'en —MarepuanbHbIA HOCUTEID
HACJIEJCTBEHHOCTH 1
n3MeHUYMBOCTH. HykiienHOBbIE
KHCIOTHL. Jlokanu3amnus

T€HETUYECKOr0 MaTepuasa B
KJIeTKe. [[eieHne KIeTok.

[Ipaktrueckas padora
«MoaudukarmoHHas
W3MEHYUBOCTDH (JIUCTHA,
UTOJIKU C OJTHOTO
JepeBa)».
[Ipaktruueckas paborta
«I'eH — uHCTpYyKIMA 110
cOOopKe KIIeTKH (Ha
oucepe win
KOHCTPYKTOPE)».
[IpakTuueckas pabota




Pernmukamus JIHK. OcHoBHast
J0TMa MOJIEKYJIIPHOM OMOJIOTHH.
Tpanckpunuus. TpaHcisnus.

MyTranuu.

«Myranus Ha
oytepOpose (moboi
O0OBEKT U3 MPEIbIAYIICH
paboTHl, T/I€ U3MEHEHUE
WHCTPYKIIMH TIPUBEET
K M3MECHECHHIO BHCIITHETO
BHIa OOBEKTA)Y.

Tema 5.

BupycoJsorus (6 4)

ITonoxeHne BUPYyCOB B CUCTEME
opranuuyeckoro mupa. CTpykrypa u
XUMHUYECKUI COCTAB BUPYCOB.
Knaccudukaiys BUpycoB.
Penponykuus Bupycos. Bupycel -
BO30yAMTENN MH(DEKIMOHHBIX
6omne3Heli. OHKOBUPYCHI.
bakrepuodaru: crpoenue,

ITpocmotp
JOKYMEHTAJIBHOTO
¢dbuabMa o0 BUpycCax.
[Ipaktryeckas pabora.
«Meton pa3BeneHu.

[Ipaktrueckas padora.
«TurpoBanue
O0akTeprodarony.

CBOMCTBa, MPUMEHEHHUE.
buonorudeckue MeTo 16l 60pHOBI C
BUPYCaMH.

Tema 6. 'ennas

OCHOBBI TEHHON UHKEHEPUHU.

[IpakTuueckas pabora

HH/KEHEPUS U Bekropa. Cneunguyeckue «OHIOHYKJIEa3bl
OHOTEXHOJIOTUH (hepMeHTBI GaKTepHUil. pecTpuKIiH (padoTa ¢
(8 1) buorexHonoruu npoaykiuuu 6e1KoB | HyKJICOTUIHBIMU
B 0aKkTepuaIbHBIX KyJIbTypax. HOCJICNOBATC/IPHOCTAMUA
JlocTrKeHusl TeHHOW MHKeHepuu 1 | Ha Oymare)».
onorexnonorun. CRISPR/Cas — | IIpakTideckas pabota
CUCTEMA ATANITUBHOIO UMMYHUTETA | «[ €HHBIC HOKHHMIIBI -
6axtepuit u apxeir. [MO. Meroast | CRISPR/Cas
nonyuenust ' MO. (MozmenupoBaHKe Ha
oymare)». Urpa-
nucKyccus: «Beirpaii
I'PAaHT HA CO3JaHue
I'MOp».
Tema 7. JloMecTuKamusi OCHOBHBIX Huckyccus
buorexnosnoruu B JOMAIIIHUX >KUBOTHBIX; «/lomecTukanus, Bce a1
KMBOTHOBO/JCTBE COBPEMEHHBIE IKCIIEPUMEHTHI 110 pacTCHHA H JKMBOTHBIC,
(8 1) JIOMECTHKALIN KMBOTHBIX (J1nculla, | KOTOPBIC XKUBYT PANIOM C

HOPKa U JIp. — SKCIIEPUMEHTHI
HAay4YHOU IIKOJIbI AKaJIEMHUKA

bensiea). CoBpeMEeHHBIE METO/IBI B
’KUBOTHOBO/ICTBE: TPaHCIUIAaHTAIUS
AMOPUOHOB, XUMEPHBIE )KUBOTHBIE,

YeJIOBEKOM UM
OJIOMAaITHUBAIOTCS ?
MO3XHO M CUUTATH
TapakaHa
OJIOMAaITHEHHBIM
YJKUBOTHBIM ?».




KJIOHUPOBAHHUE.
OcHoBHbIE 00JI€3HU )KUBOTHBIX U
POJIb TTATOTCHHBIX
MUKpPOOPraHU3MOB U Napa3uToB B
pa3BUTUU 3a00JIEBaHUN JJOMAITHUX
KUBOTHBIX M OCHOBHBIX Mepax
O0pBOBI C HUMU; POJIb TIOJIE3HBIX
MHUKPOCUMOHOHTOB B OPTaHU3ME
KUBOTHBIX. [lookuTEeIEHOE U
no60yHOE (OTPHUIIATEIIHLHOE)
BO3JICHCTBUH aHTUOMOTHKOB Ha
OpTraHu3M B XOJI€ JICUCHHUSI
KUBOTHBIX; LIEJH U 33/1a4d
BeTepuHapuu. buorexunomorus
KOPMOBBIX TIPETapaToB.

[IpakTudeckas padota
«Metoauka
KJIIOHUPOBaHHS
(MoenupoBaHKe Ha
Oymare).
[Ipaktuyeckas pabora
«CocraBiieHHe palroHa
MIATAHMS )KUBOTHOTO,
pacder pacxoJI0B Ha
COJIep)KaHHe.
HccnenoBarenbckas
pabota «Or1eHka
KadyecTBa MOJIOYHOMU
TIPOTYKITAD).

Tema 8. OCHOBHBIE METO/IbI CEJIEKIINH. [IpakTuyeckas pabora
buorexHosioruu B I'mbpunuzanus. Dopmbel  otdopa.| «BeipanmBaem ropox.
pacTeHneBOACTBE OcHOBHbIE HaMpaBICHUS Kaxk npoBectu

(10 9) CEJICKILIMU: YJIYUIICHUE CKpELIUBAHUE Y

YPOKaUHOCTH, YCTOMYMBOCTH K
OMOTUYECKUM U Aa0OMOTUYECKUM
dhakTopam.

OCHOBHBIE MOJXO/IBI CENEKIINU U
OMOTEXHOJOTUH KYJIbTYPHBIX
pacrenuii, [ nuGpuau3ammus,
oTJajgeHHas THOpuAN3anus,
MCKYCCTBEHHBINA OTOOp, TE€TEPO3HUC,
TpaHchOopMaIysi, MyTareHes,
TeHEeTHYECKOE PEAaKTUPOBAHUE).
Ucropus cenexkunu B Poccuu u
MHUpPE, UCTOPUS Pa3BUTHS
BAKHEHIINX COPTOB KYJIbTYPHBIX
pacTEHUM.

Kak uenoBek moxer
MOAU(PUIIUPOBATH PACTEHUS?
I'ennas unxxenepus pacrenui: Uro
TaKoe TeHeTHUYECKasi HHXEHEPUs
pacteHuid. TpaHCTE€HHBIE PACTCHUSI.
MeTtonb! nosmyuenus. OOpa3zoBaHue
OIyXOJIEH Y PACTCHUH.
ArpobakTepuanbHast
TpaHchopmarus: Ti-mia3smMuabl.
I'enst T-JIHK.
MoJieKyIApHOTEHETUYECKUE

ropoxan».

[IpakTuueckas padbora
«]'eHOMHBIE HOKHUIIBI
(MonenpoBaHue
pabOThI CUCTEMBI
CRISP-Cas).
HccnenoBarenbckas
pabora «BsipamuBanue
pacTeHui B MpoOUpKeE»
(MOXHO
BOCIIOJIb30BaThCS
pe3yibTaTaMmu
MPEeAbIIYIINX
AKCHEPUMEHTOB IO
COCTaBJICHUIO
MUTATENIbHBIX PACTBOPOB
JUUISL pacTeHUN).




MEXaHU3Mbl TPaHCPOPMAILIUH.
['eHeTnyeckoe peakTUPOBAHUE.
CoBpeMeHHbIE TOAXO0IbI U
JTOCTHKEHUSI TEHETUYECKOTO
pPEIaKTUPOBAHUSA PACTEHUM.
Ectb w1 xu3Hb B ipodupke?
buotexHon0TUs KyIbTYpPHBIX
pPacTEHUM.

Moayab «MosieKkyasipHbie 0CHOBBI (PM3HO0JI0THMU M (papMakoorum» 9 kiaace (68

4acoB)
Tembl OcHOBHOE coiep:KaHHe JlesiTeIbHOCTE
IKOJbLHUKOB
Tema 1. Beenenne. buorennsie anemenTsl: | McciaenoBarenbekas
dusnoaornyeckas | opranorens:: O, C, N, H. pabota
AKTUBHBIE GOPMBI KUCIIOPOIa, UX
xumus (20 v) Gop poZa, «KonmnuectBeHHas

IIOJIyYEHHE, HEUTpAIN3aL .
Makpo3JIeMEHTBI: IPOLEHT

OIICHKA COACPKaHUA
MHUKPOIJICMCHTOB UJIN

COZEPKaHUs B OpraHU3ME,
BBITIOJIHAEMAs QyHKIINSA,

COACPKAHUC B IIPOAYKTAX ITUTAHUA.

Ca2+ - cs3biBaroniye OenKu,
JNENOHUPOBAHUE KalbLUs,
pEryJisilus ypOBHS KaJbLHs B
Opra"usme: TOpMOHBI IT0YeK. Mg —
CTpPOCHHE XJIOpoPuLIa, €ro
AKTUBALNS COJIHEUHOM DHEPIUEN.
MUKpPO2JIEMEHTBI: B KAKUX
MOJIEKYJIaX COIEpKATCH,
BBITNOJIHsIeMast PYHKIIHS,

COACPKAHUC B IIPOAYKTAX ITMTAHUA.

ITocnencrBus nepeno3upOBKU
MHUKpO3JieMeHTamu. Fe —
YCBAaMBAaEMBbI€ THIIbI COEUHEHUN
xKelesa. ['eMonpoTenHsl,
reMOLMaHuH, HUTOXpOMBbI. Cu —
YCBOECHHUE U TPAHCIIOPT MEJIH.
benku, conepxamue Menb.
[TaTonornueckue CUHIPOMBI
Menke 1 BunbcoHa, CBSI3aHHBIE C
MeTabo0JM3MOM Meii. TOKCUYHBIC

BUTAaMHHOB B IHIIIEBBIX
MPOTYKTAX.

[IpakTrueckoe 3aHsTHe
«KadecTBeHHbIE
peaKkiuu Ha
OpraHNuYeCcKue
MOJIEKYJIBD.

[TpakTHyeckoe 3aHITHE
«IeHarypamus 0eITKOB)»

IIpakTueckoe 3aHsaTHe
«M3yyeHne akTUBHOCTH
aMUJIa3bD».

[IpakTrueckoe 3aHsTHE

«JInanuz (kaeTouxa
Tpaybe)».




aneMeHTsl lleproanueckon
CHCTEMBI JIJIsl OpraHu3Ma.
BnusHue HemocTaTka Makpo
MHUKPO3JIEMEHTOB Ha >KUBbIE
OpPTaHU3MBI.

Kupsi. 3aboneBanus yenoBeKa,
CBSI3aHHBIC C HAPYUICHUSIMHU
KUPOBOTO OOMEHa.

JlncnmunuaemMun.

VYrieBojabl. 3a001€BaHUs YEJIOBEKA,
CBSI3aHHBIC C HAPYIICHUSIMHU
yriieBoAHOr0 oOMeHa. CaxapHbIii
nra0eT.

benku. Ctpoenue. 3a0oneBaHus
YeJI0BEKa, CBSI3aHHBIC C
HapyILIEHUSIMU OEIKOBOTO OOMEHa.
OyHkmM 6e1K0oB. DEPMEHTHI.
Mexann3m aerictusi. Kinaccel
(hepMEHTATUBHBIX PEAKITUM.

KodepmeHTsl.
BurtaMuHsl KUpOpacTBOPUMEIE,
BoJIopacTBOpuMeIe. [IpeBpamienne

BUTAMHHOB B aKTUBHBIE ()OPMBI
Ko(pepMeHTOB. ABUTAMUHO3BI.
OcCHOBHBIE THUIIBEI META00TNYECKUX
peakuui. buosnepreruyeckue
npouecchl. ['mukonus. [ukin
Kpeb6ca. Llens nepenoca
AIEKTPOHOB. OKHUCICHUE KUPHBIX
kuciot. Karabonusm
aMHUHOKHMCIIOT. | TIOKOHEOTeHE3.
CuHTE3 YIIIeBOIOB, OCIIKOB,
KUPOB. MeTaboIuTHIECKHE
3aboneBanus. [Ipakruaeckoe
3aHSTUE: «PEIICHUE 3a/1a4 Ha
sHepreTudeckuii ooMmen» Kiertka.
[Tonsitue MmemOpanbl. OyHKITUU
MeMOpaH. Buasl TpancnopTa B
KJIETKY.

MemOpaHHbBIE OPTaHOU/IBI.
3a00sicBaHUS CBSI3aHHBIC C
HapylIeHueM padoThl MEMOPAHHBIX
opranesi, 00Je3HN HAKOTLJICHHUS.




Turbl KOHTAaKTOB MCIKAY KICTKaMMU.

3Ha4YEeHHE MEKKIIETOUHON
KOMMYHUKALMH JIJIS1 30POBbS
OpraHu3Ma.

Anpo. YpoBHU yIIakOBKHU
XpoMaTHhHa. XpOMOCOMHBIE
teppuropun. HememOpanHbie
OpraHOW[bI.

Tema 2.
Mounexkyasipaas

ouoJiorus (20 4)

OCHOBHBIE BEXHU
MOJIEKYJISIPHOUM OMOJIOTHH.

HyxkIienHOBBIE KUCITOTHI.
OCHOBHBIE IPUHLIMIIBI CTPOEHUS.

Marpuunsie cuHTe3bl. Perukanus

— OCHOBA KJICTOYHOI'O ACJICHUA.

[TpuHnus! perumkanuu. Myranuu.

YTO BBI3BIBAET U3MEHEHHUS B
ctpoenunu JIHK.

[IpyHIMTBI penapanny.
TpaHckpumus.

I'eneTtnueckuit kox. TpaHCHALUA.
Opranuzanus reHoma BUPyCOB
IIpoTHBOBHUpYCHBIE CPENCTBA,

MEXaHU3MBbI UX JTEUCTBUS.
Opranuzaiusi reHomMa OaKkTepuit

pa3BUTHSA

[Ipaktuyeckas pabora
«Boigenenne JJHK u3
OanaHay.
[IpakTruueckas pabora
«Mognenb
JAHKopuramm».
[IpakTuyeckas pabora
«OrnpeneneHne KauecTna
npenapatoB JIHK ¢
MOMOILBIO
ceKTpooToMeTprm»
(npy HaITM4HUH
00opyIOBaHUs).
[IpakTuyeckas pabora
«PeruiukaTuBHas
MauimHa (urpa-

AHTHOaKTepUaIbHBIC MPENapaThl.

Opranuzanus reHoma 3yKapuoT
I'eHOMHOE pelakTUpOBaHUE.

JIEMOHCTpAIIHS )».
[IpakTudeckas pabota
«TP (monens
aMITauKamms Ha
Oymare)».
[Ipaktruueckas pabora

«Cuita mpoMoTopay.

[Ipaktruueckas paborta
«Pemmenue 3amau Ha
TE€HETUYECKHUM KOMI.
[IpakTudeckas padota
«DonauHr OEIKOBY.
HccnenoBaTenbckas
pabora
«Pacnpoctpanenue
AHTUOMOTUKOPE3UCTEHT




HBIX OaKTEpHil».
[IpakTuyeckas pabora
«PaboTa B COBpeMEHHBIX
reHEeTUYeCKuX 0a3ax
naHHbIX. [IpoBeneHue

In silico ananuza

MOCJIEIOBATEILHOCTEN
TE€HOB.
Tema 3. [Tonstue o nekapcrax. [Ipunnuns! | MccaemoBaTenbekas
®dapmakoJiorus [IOAX0/a K IIOUCKY HOBBIX paboTta «DKCcTIepruMeHTa
(28 4) JIEKaPCTBEHHBIX CPEJICTB. 110 OIPEICIICHHIO

CKpHUHHHT U €r0 METO/IbI.

ITytn BBenenus JIC.
dapMaKOKWHETHKA JIEKAPCTBECHHBIX
BelecTB. BecacoiBanue
(abcopbrus) nexkapctB. OCHOBHBIE
MEXaHU3MBbI BCACHIBAHUSI.
TpaHcnopT JIEKapCTBEHHBIX
BemecTB. ['eHbl U OeNKu nmepBon
(da3er Ouorpanchopmaruu. [Tyt
BBIBEJICHUS JICKAPCTB U3
opraHuszMa. DKCKpelus u
snuMUHaNMS. ['eHbl U O6eKu BTOpOi
(da3wl OuoTpanchopmauu.
dapmakoguHaMHuKa. [ J1aBHOE 1
moO6oYHOE, Pe30POTUBHOE U
MECTHOE, PSMOE, HEMPSIMOE U
pediekTopHOE NeHCTBHE.

TOKCUYHOCTH BEIIIECCTB
Ha apTeMUIUIX).
[IpakTuueckas padora
«Kapra sxcnpeccun
10(haMUHOBBIX U
CEpPOTOHMHOBBIX
PENEnTOPOB B MO3Te
MBILLIEN.
UccnenoBarenbckas
pabota

«IloBeneHueckmne TeCcThl
Ha pbIOKax Danio rario.
Caetno-TeMHas
Kamepay.

HccaenoBarenbekas
pabota

«lloBeneHueckne TeCTEI

Buabl B3auMo1€MCTBUS JIEKAPCTB.
CuHeprusm u aHTaroHU3M NpH
COBMECTHOM JIEUCTBUU
JIEKApCTBEHHBIX BEIIIECTB, UX
Pa3sHOBUIHOCTHU
TpancmeMOpaHHBII CUTHAJIUHT.
THIIBI KIETOYHBIX PELIENITOPOB.
MemOpaHHbIE: HOHHBIE KaHAJIbI,
KATaJIMTUYECKNE U CONPSIKEHHBIE C
G-6enkamu; BHYTPUKIICTOYHBIC:
IUTOIUIA3MATUYECKHUE U SIACPHBIE.
MexaHu3Mbl JIUTaHA-pPEUEITOPHOTO
B3anMoAeuCcTBUA. CETEKTUBHOCTh

Ha peiOkax Danio rario.
OTKpBITOE TIOJIEY.

HccnenoBarennckas
pabota

«lToBeneHueckue TeCThl
Ha pbIOKax Danio rario.
CrailHO€e OBEJICHUEY.
[Ipaktuueckas pabora
«BnusiHMe apeHanuHa
Ha cepcUHbIC
COKpalIeHUs
(mporpaMMHO€E
o0OecrieueHue ).




(M30MpaTeILHOCTD) NEHCTBUS, CBSI3b
«XUMHUYECKasi CTPYKTypa —
(bapmakonoruyeckas akTHBHOCTb
BEILIECTBY

dapMaKoJIOTHUYECKON MOTYJISIINU
CUHANTUYECKON XOJIMHEPTUYECKON
nepenayr. MonekyJIsipHbIid
MEXAaHU3M JEUCTBUS U
(dhapmMakoI0ru4ecKrue CBONCTBA
Mx0JIMHOOJI0KAaTOPOB,
raHTJIMO0JI0KATOPOB U
KypapenoJo0HbIX CPECTB.
PapmMaKOJIOTUIECKast PEryJISIIus
AKTUBHOCTH aJpEHEPTUUECKOTO
cuHarca. AIpeHOMHUMETHUKH,
aJPEeHOOIIOKATOPHI,
CUMITaTOJIUTUKH.

MounekynsipHast hapMakoiIorus
AHTUAJJIEPTUYECKUX CPEJNICTB.
['ucTaMUHOBBIE PELETITOPHI: TUIIHI,
MOJIEKYJISpHAsT OpraHU3allusl.
Crabunmn3aTtopbl MEMOpPAH TYYHBIX
KJIETOK: MOJICKYJISIPHBIM MEXaHU3M
JIEUCTBHS, OCOOCHHOCTH
KJIIMHUYECKOTO MPUMEHEHUS, TOUKU
MPUIOKEHUS JCUCTBUSA
WHTUOUTOPOB JIMITUAHBIX
MEJINaTOPOB.

MexaHu3m JeUCTBUSI U TPUMEHEHHE
MIpEenapaToB, CTUMYIUPYIOIIUX
MPOIIECCHl UMMYHUTETA.
dapMakoIoru4ecKas

[IpakTrueckas pabora
«l'ucromornueckue
IpernapaTbl UMMYHHOMN
CHUCTEMBI».
[Ipaktuueckas paborta
«I'ucromornueckue
IpenapaTbl HEPBHOU
CUCTEMBD».

XapaKTePUCTUKA UHTEPICHKUHOB:
MOJTy4YeHHUE, MEXaHU3M JICUCTBUS,
npuMeHeHue. OCHOBBI
aTo(U3NOIOTUH OCTPO(a30BOro
OTBETa, MEIUAIIMs BOCIIAJICHHUS.
MonexkyasipHbIil MEXaHU3M
MPOTUBOBOCHIAIUTEIILHOTO
JNEUCTBUSA
[IFOKOKOPTUKOCTEPOUJIOB,
HECTEPOUTHBIX
MIPOTUBOBOCIIATTUTEHHBIX CPEJICTB.




IToHsiTHE O HApKO3€ M HAPKO3HBIX
npemnaparax. KietouHslii u
HEPBHBIN HAPKO3.
dapmaKoJIOru4ecKast
XapaKTEPUCTUKA OTJICIbHBIX TPYIII
HAapKO3HBIX CPEJICTB.
[TocnenoBaTenbHOCTh ACUCTBUS HA

LEHTPAIbHYIO CUCTEMY.

Du3HOIOTUUEeCKU COH; (pa3bl CHa.
Bunbl Hapymenuit cHa [lonsitue o
MEINKAMEHTO3HOM CHE U
CHOTBOPHBIX Ipernaparax

(TUMHOTHKAX).

MounekynspHbie aCIEKThI
HOIMLICTILINH. OnuarHbie
pELEenTOpHI, ux TUIIBI.

OHkedanuHbl U SHAOPGUHBI -
AHJIOT€HHbBIE JIUTAH bl OMMHATHBIX
pEeLEenTOpPOB.

AHTHIICUXOTHYECKOE JICHCTBHE,
BIIMSIHUE HA (YHKITUIO
AKCTPAMUPAMUIHON CUCTEMBI,
AMOIMOHANIEHYIO C(hepy, PBOTHBIM
LEHTP, ApTEPUATIBHOE JIaBJICHHE,
LEHTP TEPMOPETYJISALIUH.
MomnekynsipHble MEXaHU3MBI
JNEUCTBUSI HEUPOJIENITUKOB, BIUSHUE
Ha 710 aMUHOBBIE, CEPOTOHUHOBBIE,
aJpeHO- ¥ TUCTAMUHOBBIC
PELENTOPHI, NX ICHCTBHUE HA
KJIETOUYHbIE MEMOpAaHBI, Ha
JIEIOHUPOBAHNE TKAHEBBIX
MOHOAMHUHOB.

HOTGHHI/IaII-BaBI/ICI/IMI)Ie HaTPUCBLIC

KaHAJIbl KaK MUILIEHU JEHCTBUS
MECTHBIX aHECTETUKOB. CIIOCOObI
MHTUOMPOBaHUS
MOTEHIMAJI3aBUCUMBIX HATPUEBBIX
KaHaJIOB MECTHBIMU aHECTETUKAMH.

Moayab «MoJseKyjasipHble OCHOBBI cesleKIum» 9 kiacc (68 yacon)

Tembl

OcHOBHOe coaepxaHmne

JlesiTeJILHOCTH




INKOJIBHUKOB

Tema 1.
Mounexkyaspaas
ouosorus (20 4)

OcCHOBHBIC BEXHU pa3sBUTHUA

MOJIEKYJISIPHON OMOJIOTHH.

HyxkiienHOBBIE KUCITOTHI.

OCHOBHBIE IPUHLIUIIBI CTPOEHUS.
Marpuunbie CUHTE3BI. Pernkanus
— OCHOBA KJIETOYHOTO JEICHUS.
[TpyuHIMNB! perukanuu. MyTanun.
YTO BBI3BIBACT U3MEHEHHUS B
ctpoenun JIHK.

[TpuHIUMIIBI penapamnuu.
Tpanckpunuus. I'eHeTHUECKH KO,
Opranuzanus reHoma BUPyCOB
[IpoTuBOBHUpYCHBIE CPEACTBA,
MEXAHU3MBbI UX JCHUCTBUA.
Opranu3zaiusi reHomMa OaKkTepuit

AHTHOaKTEpUaIbHbIC IPETapaThl.
Opranusanus TeHOMa 3yKapuoT
I'eHOMHOE pelakTUpOBaHUE.

[Ipaktruueckas paborta
«Brigenenne [JHK u3
OaHaHay.
[Ipaktruueckas paborta
«Mopenb
JAHKopurammy.
[Ipaktuueckas padbora

«OrnpenenieHne KauecTna

npenapartoB JIHK ¢
MOMOILBIO
creKTpooToMeTprm»
(Tpu HATMYUH
000pyI0BaHUS).
[IpakTuueckas pabora
«PeruiukaTuBHas
MarrmHa
(urpageMoHCTpaLus )».
[IpakTuyeckas pabora
«1P (Mmonenn
aMITauKanms Ha
Oymare)».
[IpakTuueckas padora
«Cnia mpomMoTopay.

[IpakTuueckas padora
«Pemenue 3aga4 Ha
T€HETUYECKUHN KOJI.

Tpancaamus».
[Ipaktruueckas pabora
«DonauHr OEIKOBY.
Hccnenosarenbckas
pabota
«Pacmpoctpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTEpHil».
[IpakTrueckas padbora

«Pabota B OBpeMEHHBIX
FeHEeTHYECKHX  0Oa3ax
naHHbIX. [IpoBenenue
In silico ananu3za

MOCJIEIOBATEILHOCTEN




I'CHOB».

Tema 2.
MounekyasipHbie

OCHOBBI TCHCTUKH
(20 u)

[Ipenmer renernku. Kparkas
VCTOPUS Pa3BUTUS NIPEICTABICHUSA
0 HacyencTBeHHOCTU. OT reHa K
IIPU3HAKY: KaK PaCKpACUTh KOTa.
Urto Takoe npusHak? IIyTh OT reHa
10 pu3Haka. Myrtamuu. Asienu.
I'eTepO3uroTsl ¥ TOMO3UTOTBI.
JIOMUHAHTHBIE U PELECCUBHBIE

AJIJICIIH.

I'eHBl CTPOAT OPraHu3M.
Bxitouenure u BBIKITFOUECHHUE
6ombioro Hadbopa reHoB. Kak
KJICTKH TTIOHUMAIOT, KaKHUe TeHbI
JOJDKHBI paboTtath. J[uckpeTHOE
HacJIeJIOBAHUE MPU3HAKOB.
3akoHbl MeH1es1: OJINH T'eH -
oauH npuzHak. Cxema
CKpelllMBaHus. 3aKOH
eanHOo00pa3usi THOPUJIOB MEPBOTO
MOKOJICHUS. 3aKOH PacUICILICHUS
MpH3HaKa BO BTOPOM MOKOJICHUH.
3akoHbpl MeHemns: HECKOJIBKO
T'€HOB - HECKOJIBKO TTPHU3HAKOB.
JluruOpuiHOe CKpeluBaHKE.
HeszaBucumoe pacxoxaeHue
xpoMmocoM. ClernjaeHHoe
HacJieJJOBaHUE.

B3aumoeiicTBue reHoB.

AnenbHOE U HEaIENIbHOE.
Onpenenenue nona. [lonosbie
XpOMOCOMBI. CaMIIbl U CAMKH.
Bnusnue pakTopoB okpyskaroiei
cpenbl. XpOMOCOMHOE
onpezaenenue noia. [lonossie
xpomocomsbl. [TpoGiema
JOIIOJTHUTEIIBHON X-XPOMOCOMBI y
AKEHIIUH. Tpex1BETHbIE KOLIKH.

Ponesas urpa
«Anenny.
HUccaenoBarenbckui

pOeKT MyTareHHbIe
(bakTopBhL.

Ponesas urpa «Cyanb6a
KJIETKW.
I'enpiniepexmroyarenu.
[IpakTrueckoe 3agaHue
«AJTOPUTMBI 151
KJIETOK».
[IpakTrueckoe 3agaHue
«EnurooOpaszue
MIEPBOTO MTOKOJICHUSD.
[IpakTrueckoe 3agaHue
«Pacmernnenue Bo
BTOPOM TOKOJIEHUW.
HccnenoBarenbckuit
MIPOEKT «3aKOHBI .
Menpens B
JKCIIEPUMEHTE.
[IpakTueckoe 3agaHue
«Pemrerka [lenneray.
[IpakTrueckoe 3agaHue
«HacnenoBanue,
CUEIUIEHHOE C TTOJIOM.
[IpakTHueckoe 3ansTue
«B3aunmopaencTBus
reHOB (MOJICIMPOBAHUE
CUHTE3a U TPAHCIIOPTa
MMUTMEHTA B KJIETKY )».

Tema 3.
MouJiekyJsipHbIe

OCHOBBI CCJICKIINHN

I'eHpl B nonyJiAnMsX: BEJIUKOE
paBHOBecue. [lonmymsius. YacToTsl

BCTPCHACMOCTH IIPpU3HAKA U aJIJICIA.

VYpaBuenue XapauBaitnOepra.

[IpakTnueckoe 3amanue
«YacToTh! annenem,
TeHOTHUIIOB U
(EeHOTHUIIOB.




(28 u)

[Tomynsiuuy MEeHsSI0TCS:
YHCJIICHHOCTh, MUTPAIUS U BEIOOP
cynpyra. @akTopsl, KOTOpPbIE
BBIBO/JIAT MOMYJISLUIO U3
paBHOBecusa XapauBaitnOepra.
Yucnennocts nonymsanuu. Ponesas
urpa «9pPext ocHOBaTENS.
Hpeiid renoB. Myrtauuu.
HecnyuaitHoe ckpeniuBaHue.
N3omsmus.

[TomymsAnuy MeHsAIOTCS:
€CTECTBEHHBII 0TOOp. Mexanusm
JIEHCTBHS €CTECTBEHHOTO O0TOOpA.
JIBxymuii oToO0p.
MoaudukannonHas
M3MEHYUBOCTh. CTaTUCTUUYECKUE
0COOCHHOCTH MOJIU(PUKAITMOHHOM
n3MeHuUnBOCTH. HacnenoBanue
KOJIMYECTBEHHBIX MPU3HAKOB.
KonuuecTBeHHBIE MPU3HAKHY.
CpenoBasi U3BMEHYMBOCTh
npu3Haka. Koagdpuuuent
HACJIEyeMOCTH Npu3Haka. OTBeT
Ha oTO0p. [lonck reHos
KOJIMYECTBEHHBIX MPU3HAKOB.
OHOHYKICOTUIHBIC BAPUAHTHI
reHoB. JIHK-uumn. [TotHOreHOMHBIN
aHanu3 accouranui. «OMbD» HaZ
reHomoM. [loctreHomHas spa.
OO6partHas renetuka. «OMUKCHBIEY
uccnenoBanus. [Iporeom,
MeTabosioM. JlomecTukamus u
LHEHTPbI TEHETUYECKOTO
pazHooOpa3zus. [lorcku pacTenmii ¢
«XOPOIIUMMY MPU3HAKAMU JIJIs
yenoBeka. LIeHTpsl reHeTnyecKoro
pasHooOpa3us. Hukonait UBanoBuy
Basunos. Cenekuus.
KomOunarmonnas u ruGpuaHas
cenexkuus. ['ereposuc.

HccnenoBarenbCKuil
MPOEKT «AHau3
FeHECTHYECKOMN
CTPYKTYPbI IOMYJISIIIUN
(Ha OCHOBE 3aKOHA
Xapau-Baitnbepra)y.
Ponesas urpa «3ddekt
OYTBIJIOYHOTO
ropJielkay. Ponesas
urpa

«EctecTBeHHBIN 0TOOD.
HccaenoBaTenbckue
paboThI
«MoaudukarmonHas
VM3MEHUYMBOCTb PACTECHUN
B Mpejiesiax BalIero
MECTa JKUTEIILCTBAY.
[IpakTnueckoe 3a1anue
«ATPOHOMBIY.
IIpakTnueckoe 3am1anue
«I"oMoJiornueckue psibl
HacJIeCTBEHHOU
W3MCHYHUBOCTH.

CoxpaHHUTh U U3YYUTH TCHBI, YUTOOBI
MeHATh Oyaytiee. Kak npaBuisHO
XpaHuTh reHbl. Komnekun
TCHETUYCCKUX PECYPCOB PACTCHHIA.
[IpakTuxkym n/vnm




UCCIIEIOBATENbCKUM MTPOEKT:
MeTonbl KylIbTUBUPOBAHUS 1n VItro
JUISl COXPaHEHUS TEHETUYECKUX
PECYPCOB PACTEHUN U JJISI
YCKOPEHHOM CEJICKIINU
I'eHeTnueckue HEHTPHI B HALIEH
ctpase. ['ne 3annmarorcs
TEHETHUKOW U TEHOMUKOM JJISI HY K
CEJIbCKOT0 XO35MCTBA.
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