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Toscnumenvnas 3anucka

[Iporpamma pa3paboTana B COOTBETCTBUM ¢ TpeOoBaHusAIMHU DeneparbHOro
rOCy/JapCTBEHHOIO 00pa30BaTEIbHOTO CTAaHJIApPTa OCHOBHOIO OOLIEro oOpa3oBaHMI,
OpUEHTHpOBaHa Ha OOECIEeUeHUE WHIMBUIYAJbHBIX MOTPEOHOCTEH OOydYaromuxcs |
HalpaBj€Ha Ha JIOCTH)KEHHE IUIAaHUPYEMBIX pe3yJbTaTOB OCBOEHUS IPOTPaMMBbI
OCHOBHOTO 00IIIeT0 00pa3oBaHUs C y4eTOM BBHIOOpAa y4YaCTHHKAMHU 0Opa3oBaTEbHBIX
OTHOILLIEHUHN KypPCOB BHEYPOUHOU JIEATEIBHOCTH.

AKTyaJlbHOCTh pealu3alyy JaHHON MPOrpaMMbl 00YCIIOBIEHA CAaMOM 0COOEHHOCTBIO
IIPOEKTHO-UCCIEOBATEIbCKON JEATEIbHOCTH. JTa JEATEIbHOCTh JIEKUT B OCHOBE
MO3HABATEIBHOTO MHTEpeca peOeHKa, SIBISIETCS 3aJI0TOM YMEHHUS TUIAaHUPOBATh JIIOOBIE
JNEUCTBUSL M BAXKHBIM YCIIOBHEM YCIEIIHOW peanu3anuu uaei. JlioOble n3MeHeHus
COBPEMEHHOr0 OOIIECTBAa CBSI3aHbl C IPOEKTaMHU U HCCIEIOBAaHUSMU — B Hayke,
TBOpUYECTBE, OM3HEcEe, 00IEeCTBEHHOW KU3HU. [103TOMY Ba)KHBIM 3JIEMEHTOM pa3BUTHUSA
JMYHOCTH O0y4Yaroulerocst sIBIsieTcsl (POPMUPOBAHUE OCHOBHBIX HABBIKOB IPOEKTHO-
HCCJIEN0BATENBCKON JEATEIBHOCTH.

[IporpamMmoii mperycMOTpeHO (HOPMHPOBAHHE COBPEMEHHOTO TEOPETUYECKOTO
YpOBHS 3HaHWI, a TakkKe U MPAKTUYECKOro OmbiTa paboThl ¢ J1aOOpaTOPHBIM
000pyI0OBaHUEM, OBJIAJICHUE NpPHEMaMHU HCCIIEOBATEIbCKON NESITEIbHOCTU. MeTobl
OopraHu3alid  00pa3oBaTEIbHOM M HAYYHO-UCCJIENOBATEIBCKOW  JI€ATEIbHOCTH
MpeayCMaTpuBalOT (popMuUpoBaHUE Yy OOYYAIONIMXCS HECTaHIAPTHOTO TBOPYECKOTO
MBIIUIEHUS, CBOOOJIbI CAMOBBIPAXKEHUS U UHAUBUAY AJIbHOCTH CYKICHUM.

JUisi monHOro yuera moTpeOHOCTeld OOydarouuxcsi B MPOTrpaMMe HCIOIb3yeTCs
nuddepeHUMpOBaHHBIM MOAX0J, YTO CTUMYJIMPYET OOYyYarolerocs K YBETUYECHHIO
MOTPEOHOCTH B UHAUBUAYAJIbHOM, MHTEJUIEKTYyaJIbHOM U TO3HABATEIbHOM NeATEIbHOCTH U
Pa3BUTHIO HAYYHO-UCCIIEIOBATENIbCKUX HABBIKOB. [Iporpamma BocTpeOoBaHa B MEPBYIO
ouepelb IIKOJBbHUKAaMHU, KOTOpPbIE HMMEIOT CTOMKHWHA HHTEPEC M COOTBETCTBYIOILYIO
MOTHBAaLMIO K M3YYEHHUIO IPEAMETOB ECTECTBEHHO-HAYYHOI'O IMKJIA, E€CTECTBEHHBIM
HayKaM U TEXHOJIOTHSM.

[IporpamMma HanesneHa Ha MOMOIIb PeOEHKY B OCBOCHHMHM OCHOB OpraHU3allud U
OCYIIECTBJICHUS] COOCTBEHHOM MPOEKTHO-UCCIIEA0BATEIbCKON AESTENIbHOCTH, a TaKXkKe B
MpUOOPETEHUN HEOOXOAMMOTO OMBITA /1J1s1 pa0OTHI HAJl MHAUBUAYAJIbHBIM HCCIIEOBAHUEM
uin npoektoMm. IIporpamma MOMOMKET MIKOJBHUKY B Oosiee TIyOOKOM HM3y4YEHHH
MHTEPECYIONIEH ero 00JIaCTh €CTECTBEHHBIX HAyK, a TaKKe B MPUOOPETEHUU BaKHBIX
COLIMAIBHBIX ~ HABBIKOB, HEOOXOJMMBIX JUIsl MPOAYKTUBHOW  COLMAIM3AIMU U
(bopMUpOBaHUS TPAXKTAHCKOU MO3ULINH.

[Iporpamma pa3buta Ha Moayiau. Tak Monyib «Kak >KUBOTHbIE M pacTEHUs
pUCcrocadIuBalOTC» (IBOJIIOIIMOHHAST HKOJIOTHUs) MpeArnoaraeTcsl sl u3ydyeHus B 6
KJIacce B TeueHue oiHoro rojaa (34 gaca B rog). Moayiib « BUOTEXHOJIOTUS» pacCUUTAH HA
68 yacoB peann3oBaH B TeueHUE 2-X JieT B /-8 kiacce. Moayb «MoneKysipHbIE OCHOBBI
¢dusmonoruu u GpapMaKoIOTHN» paccunuTaH Ha 34 yaca U peayiM30BaH B TeueHue | romaa B
9 knacce.

Ilenp Kypca - CO3JaHHME YCJIOBHM JUIsl Pa3BUTHS I0O3HABAaTEIbHOIO HHTEpECa,
TBOPUYECKOTO TMOTEHLHMAada M HCCIEAOBATEIbCKUX KOMIETEHUUH 00ydaronmxcs,
HEO0OXOJAMMBIX JIJIsi CAMOCTOATENBHOTO U3Y4YEeHHS] OUOJIOTHYECKUX 0OBEKTOB U MPOIIECCOB.



3agauu Kypcea:

OOGyuaronrue:

OCBOCHHME 0a30BbIX MPHUHIMIIOB H METOJOB OHUOJOTHYECKUX HCCIEAOBAHUIMA
(nabmro/ieHue, HKCIIEPUMEHT, U3MEPEHUE, MOJICTTUPOBAHHUE);

o0yueHre IpaBUILHOMY cOOpY, 00paboTKe U aHATIU3Y OUOJOTUYECKON HHpOpMAITUH.

PaszBuBaromue:

pa3BUTHE aHAIUTUYECKOTO, TOTHUECKOTO U KPUTUYECKOTO MBIIIICHUS;

(dopMupOBaHrE HABBIKOB IIEJICTIONIATaHMs], TUIAHUPOBAHUSI PAOOTHI, BBIABUKCHUS
TUNOTE3 U GOPMYIIMPOBAHUS BHIBOJIOB,;

pa3BUTHE YMEHUA paboTaTh ¢ 1a0OpaTOPHBIM 00OPYIOBAHHEM U MUKPOCKOIIAMHU.

BocnurarenbHble:

(dopMupOBaHHE HKOJIOTUYECKON KYJIbTYphl M OEpEKHOTO OTHOLIECHUS K KUBOU
IPUPOJIE;

pa3BUTHE HABBIKOB KOMaH/IHOMN paboThbl, OTBETCTBEHHOCTHU U KYJIbTYpPbI ITyOJINYHOTO
BBICTYIUICHMSI IIPH 3aAIIUTE IPOEKTOB.

[IpakTnueckue:

peanu3anvs WHAUBUAYAIbHBIX WIM TPYIINOBBIX TMPOEKTOB, HAMpPABICHHBIX Ha
pelIeHre JIOKAIbHBIX OMOJOTUYECKUX M IKOJIOIMUECKUX MpoOseM (Hampumep, U3yueHue
MUKPOQIIOPHI MKOJIBI, BIUSHUE yI0OpEHUH, OIIEHKA KauyecTBa BOJIbI).

@opmBl TIPOBEACHUS 3aHATHI: SKCIIEPUMEHT, MPAKTHYECKOE 3aHSATHE, MPOCKTHO-
HCCIIEIOBATENbCKAS e TEIIbHOCTD, HAyUYHO-TIPAKTUYECKask KOHPEPEHIIUs, JUCKYCCHUS.

[Io BceM pa3zmenam MPOrpaMMBl  HWMEETCS BO3MOXKHOCTH — HMCIOJIB30BAHUS
ANEKTPOHHBIX (LU(PPOBBIX) 00PA30BATEIBHBIX PECYPCOB.

Kypc paccuntan Ha 136 yacos, mo 34 gaca B 6-9 xiacce (1 gac B Heaemo).

Cooeporcanue Kypca 6HeypOUHOU OesimelbHOCMU

Mooyne «Kax owcueommuvie u pacmenusi npucnocabauearomcsy (3801I0YUOHHA
aKoz02us) 6 kiacc

1. MBI uccrieryem >KUBbIE OObEKTHI

CBoiicTBa U CTpPOEHHE >XUBBIX OpPraHU3MOB (CTpoeHUEe KJIeTKH). Bum, ocodb —
OpraHu3M Kak eiuHas cucteMa. Apantanuu (ripucriocoosienus). Ilonstue romeocrasa
®KUBOro opranuzma. CrocoOsl ero mojaep>Kanusl.

[TonsTue BapuaTUBHOCTH NpU3HaKa. Mccienoarenbckue padoThl «Bee nu (CUHUITBI,
Oenku, 6epe3bl U T.J.) OAUHAKOBBIE? DOTOKBECT.

Orpanuyenuss Mopdosioruueckux u (Qusnojgornueckux agantanuid. I[loyemy
OpraHU3MBbl HE CTAHOBATCS OECKOHEUHO OOJIBIIUMH, MAJICHEKUMU, BCESTHBIM.

[Tpaktuueckass pabora «CocTaBisieM KHHUTY PEKOPIOB PACTCHHUNM M KUBOTHBIX
HAaIIIETO Kpas».

2. BnusHue okpysKaroniei cpeabl Ha JKUBbIE OPraHU3MBbI

dakTopsl OKpyXKaromeh cpeapl (a0MOTHYECKUE, OMOTHYECKHE, aHTPOIIOTCHHBIE).
[Ipumepst  aOuoTwdeckux  (aKTOPOB, OKA3bIBAIOIIMX OCHOBHOE BIIMSHHE HA
KU3HEICSITEIBHOCTD KUBBIX OPraHU3MOB: TEMIIEPATyPa, CBET, BIAXKHOCTD.



[TpakTrdeckoe 3ansaTHe «LIBET U Temno» (KyOUKH JIb/1a B3BECUTD, MIOJIOKHUTH B YAIITKH
[letpu Ha pa3HOLBETHYIO Oymary, depe3 30 MHHYT B3BECHUTh 3aHOBO — KTO OBICTpee
pacrasi).

[TpakTryeckoe 3ansaTue «YTO pacTBOpsieTCs B BOJIE» (3KCIEPUMEHT « KUIKUN T0M»).

[TpakTaeckoe 3anatue «Juddysus BemecTs B Boae (pacTBOpHI)», «JlBrkeHue
PacTBOPOB IO IIBETKY.

[Tpaxtuueckoe 3ansTre «Jlex miaBaer B Boje (aiicbepru, 3amep3aHre BOJOEMOB)».

[TpakTuueckoe 3anatue «Jlem mpu 3amMep3aHuN PACIIAPSACTCS» (pa3pyIIeHUE KaMHS
(mouBo0Opa3zoBaHme), 3aMep3aHUE KIETOK).

OcHOBHBIC 3aKOHOMEPHOCTH TIPUCTIOCOOJICHUS )KUBBIX OPTAaHU3MOB K a0MOTHYECKUM
daktopam. IlpucnocoOneHnss K OCHOBHBIM aOMOTHYECKUM (DakTOpaM: Temrmeparypa,
BJIQYKHOCThH U CBET.

[Tpaktaeckoe 3anstue «lllyba» (KyOumku Jba 3aBepHYTh B pas3HbBI Marepwal,
B3BECHTD).

[Ipaktuueckoe 3ausiTue «[IUrMeHTHD (MOXKHO pa3AeIUTh HA BATMAHE KPACUTEIH U3
(baomacTepoBy.

[Ipaktuueckoe 3ansthe «Kak >XMBOTHbIE IUIaBalOT B Bojae» (DKCHEpPUMEHT C
MTATIETKOM ).

Uccnenosarenbckue paboTsl «BnusiHue cBeTa (Teria, BIaKHOCTH, COCTaBa MOYBHI)
Ha pacTEeHUsS B ECTECTBCHHBIX WM HCKYCCTBCHHBIX YCIOBHUAX» (HAa JOCTYITHOM
Marepuane).

3. B3auMo1eCTBUS KUBBIX OPTaHU3MOB

buotnueckue (bakTophl. 3aKOHOMEPHOCTHU pa3BUTHS ME>KBHUIOBBIX
B3auMOOTHOIIeHU. KosBomonusi  (XUIIHUK-KEPTBA; Mapa3uT-XO35MH) ODBOJIOLMS
ctpareruii poOwsiBaHus numu. CoruanbHOCTh. Bunbi-Bcenenipl. [lepedyenn pacTeHuit-
BpEIUTENEH.

UccnenoBarenbckas padbota «HabmroaeHus 3a B3aMMOOTHOIICHUSIMU )KUBOTHBIX MPU
NOOBIBAHWY UM (KOPMYIIIKH JUIsI IITULL, 1J1s1 TOPOJICKUX WM CEIBCKUX JKUBOTHBIX ). BeO-
KaMepbD».

UccnenoBarenbckass pabora «PacmpocTpaHeHHE BHJIOB-CHHAHTPOIIOB B Hallen
MECTHOCTH.

4. Yenosek B )KM3HU PACTEHUMN U )KUBOTHBIX ?

AnTtponoreHnsie (axkTopsl. [IpaBaa jau, 4T0 NEPBOOBITHBIC JIFOAU KUJIU B TAPMOHUU
¢ npuponaoi. OnoMalTHUBaHUE W NPUPYUYECHHE KMBOTHBIX M PAaCTeHUH. 3aueM cracath
BBIMHPAIOIITUE BUIbI, KaK 3TO Jies1aTh. KyabTypHBIC pacTeHUS U UX AUKUE Ipeaku. [Touemy
BAKHO UX COXpaHATh. Pa3HOOOpa3ue KyJNbTYpHBIX PAacCTEHUN M UX 3HAYEHUE B KU3HU
yenoBeka. KpacHas kHura Bamieir tepputopun. Oco00 oOXpaHSEMbIE TEPPUTOPHH,
3anoBeHUKU Poccuu n mupa.

[IpakTuueckas pabota «PazHooOpa3ue KyIbTYpHBIX PACTCHHUI B BaIllEeM PETUOHEY.

UccnenoBarenbckass pabora «BnusHue aHTPOMOTEHHBIX (DAKTOPOB HA pa3BUTHE
pacTeHul B TOPOJIe/HACETIEHHOM ITYHKTE.

Okckypceusi/mpaktuyeckas padota «OOIIT B Bamem pernoHe — yHUKaIbHbIE OO BEKTHI
MIPUPOJIBIY.



5. DKOJIOTMYECKUE HUILIN

buocdepa — oana u3 BakHeummx o0oioyek 3emiu. YTO Takoe «IKOJIOTHYECKHE
HUIIM» M Kak OHU (opmupytorcsa? dopMupoBaHue 3HAHUN MO OHOPa3HOOOPA3UIO
KU3HEHHBIX (OPM, TOBEACHUECKUX MPUCTIOCOOICHUH, MOAU(DUKAIIMOHHASI U3MEHYMBOCTh
(Ha 6a3zoBOM ypoBHe). PacTuTenbHble COOOIIECTBA MU WX THUIBI. Pa3BUTHE U CMEHBI
PACTUTEIBHBIX COOOIIIECTB.

HccnenoBatenbckue padOThl «IKOJOTUYECKHUE HHUIIM BOKPYT TeOs — OIMMCaHWe
(haKTOPOB OKPYKAIOIIEH CPEIBI».

UccnenoBarenbekue paboTsl « DEHOTOTUUECKIE HAOTIOICHUS.

Mooyne «buomexuonocus» -8 kraccol

1. buorexHosorus

[lonsiTue OMOTEXHOJIOTMM. 3ayeM YeJIOBEKY OWOTEXHOJOTMH, B YeM UX
MPEUMYIIECTBO Mepe]] XUMUIECKUM CHHTE30M. OCHOBHBIE OMOOOBEKTHI OMOTEXHOJIOTHUH:
MIPOMBIIIUICHHBIE MUKPOOPTaHU3MBI, KJIETKU U TKaHU PAaCTEHUM, KUBOTHBIX U YEJIOBEKa,
OMOKaTAIU3aTOPHI.

[Ipaktuueckas pabota «IIpumepsl npuMeHeHHs OMOJIOTHUYECKUX OOBEKTOB B TBOEH
KUSHI.

Ceippe uIsi OMOCHHTE3a W OIEHKa €ro OWOJOTHYeCKON IeHHOCTH. (OCHOBHBIC
HMCTOYHHMKHU yTJIeponaa, a3oTa, ¢dochopa, MHUKPOIIEMEHTOB. VcciemoBaHne HOBBIX
HMCTOYHUKOB ChIPbsl (BKJIIOYAs BOIPOCHI €T0 MPEeABAPUTEIbHON 00paboTKH), pa3padboTka
HOBBIX TMHTATEIBHBIX CpEJ, B TOM YHCJIC BKIIOYAIOMNUX OHMOCTUMYJISTOPHI U APYTHE
AIIEMEHTHI YIPABJICHUS W ONTHUMH3AIANA MTPOIIECCOB OMOCHHTE3a. METOIbI ONTUMHU3AIINH
MTATATETBHBIX CPE]I.

2. Muxkpo6uosorus

[TonoxeHue NpPOKAPUOTOB B CUCTEME OpraHudeckoro mupa. CrpoeHune
OakrepuanbHOr KieTku. Knaccudukamus 6axrepuit. Mopdonorus 6akrepuii. [IpocTtsie u
CJIOKHBIE METO/bI OKpamvBaHus OakTepuil. du3nonorusi OakTepuii: MUTaHUE, JIbIXaHHE,
pOCT U pa3MHOXKEHHE. 3HAKOMCTBO C JOMEHOM Apxen (9KCTpeMO(HUIBHOCTS,
O0COOEHHOCTH CTPOEHUS KIIETKH).

JlabopatopHass pabora «DuxcupoBaHHbIe Mpenaparbl Oakrepuil. OmnpeneneHue
(GopMBbI TIPENJIOKEHHBIX KYJBTYP MHUKPOOPTaHU3MOB, HCIOJb3Ysl MNPOCTOM METOA
OKPaCKm»

JlabopatopHass pabotra «OrmnpeneneHue TUIA KIETOYHOW CTEHKHM METOJIOM
okpatuBaHus 1o ['pamy» (Ipu HaTUYUKU PEAKTUBOB).

MosnoyHokucnoe u cnupToBoe OpoxeHue. PotToTpodHbIe U XeMOTpO(DHBIE OaKTEpUH.
Kunetnueckoe omnucaHue IMpolecca pocTa MHUKPOOPIaHM3MOB. ODKCHOHEHIMAJIbHAS
Mozenb pocta. Kunetnka rudens MUKpOOPraHU3MOB.

JlabopatopHass ~ pa6ota  «lIpuroToBieHne = TPWKU3HEHHBIX  MPEMAPATOB
MOJIOYHOKHUCIIBIX OAKTEPHI».

[Tatorennspie OakTepun. UymHasi majgouka M 4epHask CMEPTh, OOTYIHM3M, CTOJOHSIK,
Tyoepkynes. Ucropust 60ps0ObI ¢ 6akTepraTbHBIMU WHDEKITUSIMU.

JIabopatopnas padota «IloceB cMmbiBa ¢ pyk Ha yamku [letpm».

JlaGoparopHass pabora «BbigeneHue YHUCTOW KyJIbTypbl OakTepuil. Meton
pa3BeneHuil. MeToa UCTOIIAIOUIETO ITPUXAY.



JlabopatopHasi pabora «Mopdonorndyeckass XapakTepUCTUKa BbIJIECIEHHON 4HUCTOMN
KyJbTYpPbI: XapaKTePUCTUKA KOJOHUH, PopMa OaKkTepuil, TUIl KIE€TOYHOU CTEHKMY.

BoitHa GeckoHEeYHOCTH: aHTHOMOTUKH TPOTHUB OakTepuii. MexaHu3Mbl JeWCTBUMN
aHTUOMOTUKOB. MeXKIIeTOUHasi KOMMYyHUKalus O0akTepuid. YyBCTBO KBOpyMa.

JlabopatopHasi pabora «CpaBHEHHUE POCTa MUKPOOPraHM3MOB Ha YallKke 0e€3 U C
n00aBIIeHNs aHTUOMOTHKOBY

UccnenoBatenbckass  pabora  «llomck  MHKpOOpraHM3MOB,  OOJIaJaIOIINX
AHTarOHUCTUYECKOW AKTUBHOCTBIOY.

[Ipumenenne Oaktepuil 4enoBeKOM. KHHeETHMUecKOoe omnucaHue OMOCHHTE3a
IIPOAYKTOB MUKPOOPTaHU3MaMu. bakTepuu, KOTOpbIE MOTYT pa3iararb IUIACTHK.

HccnenoBarenbekas padota « BeraeneHrne MOJIOYHOKUCIIBIX OAKTEPHil, UCCIIETI0BAHNE
UX aKTUBHOCTHY.

Mukpoopranusmbl B arpoOMOTeXHOJIOTHH. ICKyCCTBEHHBIE acCOlMallii PaCTeHUH C
MHUKPOOpPTraHU3MaMH.

HccnenoBatenbekas padoTta «Boiaenenne 0akTepuil MOJAE3HbIX I PACTEHUI».

3. DyKapuOTHYECKUE OPTaHU3Mbl B OMOTEXHOJIOTHH (TIJIECHEBBIE TPUOBI, IPOXKKH,
BOJIOPOCIIN)

[1necHeBbIe TPUOBI MPOTYIIEHTH OMOJOTMYECKUA aKTUBHBIX BEILIECTB.

OOmast xapakTepucTUKa JIpOXKed caxapomuueroB. lMcropus wucnonab30BaHuA
JPOXOKEH B TPATUIIMOHHONW OMOTEXHOJIOTUU. TE€XHOJIOTUU BUHOJECHTUS U XJIEOOTEeUEHUs,
CIeMAIU3UPOBAHHBIE Pachl Jpoxokeil. Merabonusm npoxokeit. Peakiusi criupToBOro
OpOKEeHUs.

Jlaboparopnas pabota «Ilomcuer kieTok apoxckei B kamepe ['opsieBay.

Jlabopatopnass pabota «OOHapyXeHUE NPOJYKTOB CIUPTOBOrO OPOKECHUS:
ATWJIOBOTO CHUPTa W YIJIEKUCIOro rasa». l[lomydeHue BTOpPUYHBIX METAa0OJUTOB B
apoxckax. Jpoxokd Kak TpoayleHThl OuoTorumB. [lomydeHue 1eneBbIX OENKOB B
IPOKIKAX.

OC0OEHHOCTH BETETATUBHOTO W TOJIOBOTO PA3MHOXKEHUS Y APOAOKEH, 3HAUYCHHE
M3Y4YEHUS] MHUTO3a W IUTOKWHE3a JJIs ONTHUMHU3AlUU IPOIECCOB KYJIbTUBUPOBAHMUS
JPOMKEBBIX IITAMMOB, TOHUMAHUS MIPUYUH TTATOTEHHOCTH APOXOKEH U rpuOOB, TTOUCKA
MUIIICHEN QYHTUIIUI0B U pa3pabOTKU HOBBIX JIEKAPCTBEHHBIX MPEMapaToB.

Jlaboparopnas padota «HabnroaeHue pa3MHOKEHUS APOKKEBBIX KICTOK.

[Ipaktuueckas padora «IlomyueHue TBopora u kedupa Ha OCHOBE MOJOYHOKHUCIBIX
OaxTepuii.

[TpakTuyeckas padbora «OCHOBHBIEC BUbI KBaca M UX XapaKTEPUCTUKA». «IPOXKKHU 1
MOJIOYHOKHCJIbIE OaKTEpUH, TPUMEHSIEMBIC JIJIS POU3BOICTBA KBACAY.

[IpakTuyeckas pabota «CpaBHUTEIBHBIN aHAIN3 Pa3BUTHS JIPOXIKEH B adPOOHBIX U
aHa’pOOHBIX YCIOBUIX).

[Ipaktuueckass pabota «MeToAbl OIEHKH CBOWCTB XJICOOMEKAPHBIX JIPOXIKEH.
Oco6eHHOCTH TPUMEHEHUS TPECCOBAHHBIX, CYIIEHBIX U WHCTAHTHBIX JAPOAOKEH».

UccnenoBarenbckas padbota «BiusHue Gu3nko-XxuMuuecknx (pakTopoB Ha KaueCTBO
OMOTEXHOJIOTHYECKON MPOoIyKInK (KBac, kedup, coip, XJaed u 1Ip.)».

Bomopocnn — mepcniekTHBHBIM OOBEKT JUIsl MPOHW3BOACTBA O€lKa W YIJIEBOJOB.
buotexHomornueckue MeETOAbl OYUCTKH TBEPABIX, KUIKUX OTXOJOB M Ta3000pa3HBIX
0TX0/10B Tpou3BoACTB. CtouHble BOABL. CxXxeMbl OYMCTKH. BHOQUIBTPBI, a’3pOTEHKH,



METAHTCHKH, OKCHUTCHKH. AKTHUBHBIH WJI W BXOJSIIAE B HEr0 MHKPOOPTAHU3MBI.
Hcnonb30BaHne BOIOPOCIICH B OUMCTKE CTOYHBIX BOJI.

HccnenoBatenbckas pabora «BrnusHue (u3mko-xuMudecknx (GakTopoB Ha POCT
Boaopociu (Chlorella vulgaris)».

4. HacnenctBeHHast HHpopManus

HacneacTBEHHOCTh MU M3MEHYMBOCTH — OCHOBHBIE CBOWCTBA >KMBBIX OpPraHU3MOB.
N3menunBOCTh. BB N3MEHYNBOCTS.

[Ipaktrueckas padora «MoaudpukanroOHHAsE H3MEHYMBOCTH (JIUCThS, WIOJKH C
OJIHOTO JIEPEBA)».

I'en — maTepHuabHBIN HOCUTEIb HACJIEICTBEHHOCTH U M3MEHYMBOCTU. HyKiienHOBBIE
KUCHOTHL. JIOKanu3anuss TEeHETMYECKOro Marepuala B KieTKe. JleneHue KIETOK.
Pemmukamms  JIHK. OcHoBHas gormMa MosekynsgpHoil Ouonoruu. TpaHckpumnims.
Tpancisinusa. Myranuu.

[Ipaktuueckas pabora «['eH — MHCTpyKIMsS MO COOpPKE KIETKM (Ha Oucepe uiu
KOHCTPYKTOpPE)».

[Ipaktuueckas pabora «MyTarus Ha OyTepOpojie (J1r0060i 00BEKT U3 MpebIayIIei
paboThI, I7ie U3MEHEHUE UHCTPYKIIMU MTPUBEJET K U3MEHEHUIO BHEIITHETO BUIa 00BEKTA)».

5. Bupyconorus

[TonoxeHue BUPYCOB B CUCTEME OpraHuyeckoro mupa. CTpykTypa U XUMHYECKHUI
cocraB BuUpycoB. Knaccuduxanus BupycoB. Penpoaykimuss Bupycos. IIpocmotp
JOKYMEHTAJIBHOTO (PHJIbMa O BUpycCax.

Bupycel - Bo30ynutenu mHGEKIMOHHbIX Oosie3Hed. OHkoBUpYchl. bakrepuodaru:
CTPOEHME, CBOMCTBA, IPUMEHEHUE.

[Ipaktuueckas pabora. «Meroxa pa3Benenuit» [Ipaktuueckas padota. «TurpoBanue
O6akTeprodarony.

buonoruyeckne meToapl 60pHOBI ¢ BUPYCaMH.

6. 'eHHas uHXXeHepHUs: 1 OMOTEXHOJIOTUU

OcHoBbI reHHOM nHxeHepuu. Bektopa. Criennduueckue hepMeHTh OaKTepui.

[IpakTuueckass pabota «IHIOHYKJIEa3bl PECTPUKLIMH (padoTa ¢ HYKJICOTHIHBIMU
MOCJIEIOBATEILHOCTSIMU Ha OyMare)y.

buortexHonornn mpoAykiuu OENKOB B OaKTEepHANBHBIX KyJbTypax. ocThxeHwus
TCeHHON MH)KEHEPHUH U OMOTEXHOJIOTHH.

CRISPR/Cas — cucrtema alanTHBHOTO UMMYHUTETa OaKTEPHii U apXeu.

[Ipaktuueckass pabora «I'ennbie HOXHHIBI - CRISPR/Cas (MonenupoBanue Ha
Oymare)».

I'MO. Metozs! nonyuenust [MO.

Urpa-nuckyccust «Beiurpaii rpant Ha coznanue [’ MOy,

7. BUOTEXHOJIOTHUH B JKUBOTHOBOJICTBE

JloMecTukalysi OCHOBHBIE JJOMAIIIHUE )KMBOTHbBIC, COBPEMEHHBIC IKCIIEPUMEHTAX I10
JIOMECTUKAIMU KUBOTHBIX (JIMCUIA, HOPKA U Jp. — SKCIEPUMEHThl HAYYHOM IIKOJIBI
akanemuka bensepa).



Huckyccus «JloMecTukanus, BCe JI1 pacTeHUs ¥ )KUBOTHBIE, KOTOPBIE JKUBYT PSIIOM
C YEJOBEKOM UM OJOMAIIHMBAIOTCA? MOJKHO JIM CUMTaTh TapakaHa OJOMAlllHEHHBIM
KUBOTHBIM?».

CoBpeMeHHbIE METO/1bl B )KNBOTHOBOICTBE: TPAHCIIAHTALIUSI SMOPHUOHOB, XUMEPHBIE
’KUBOTHBIE, KIIOHUPOBAHUE.

[IpakTrueckas pabora «MeToanka KJIOHUPOBaHUS (MOAEIUPOBAHUE HA OyMare).

OcHoBHbIE 00JIE3HH KUBOTHBIX U POJIb MATOTEHHBIX MUKPOOPTAHU3MOB U MApa3UTOB
B pa3BUTHH 3200JI€BaHUI JOMAITHUX )KUBOTHBIX M OCHOBHBIX Mepax 00pbObI C HUMU; POJIb
MOJIE3HBIX MHUKPOCUMOHOHTOB B OpPraHuM3Me >KUBOTHBIX. [lomokuTenbHOe W MOOOYHOE
(oTpuLIaTEIHHOE) BO3ICHCTBUU aHTUOMOTUKOB Ha OPTaHU3M B XOJI€ JICUCHUS )KUBOTHBIX;
eI U 33]]Ja41 BEeTepUHAPUU. BHOTEXHOIOTHsI KOPMOBBIX MPENapaToB.

[Ipaktnueckass pabora «CocTaBieHHE palMOHA MUTAHUS >KUBOTHOTO, pPacyeT
Pacxo/10B Ha COJECPIKAHUEY.

HccnenoBatenbckas padota «OLieHKa KaueCcTBa MOJIOYHOU POy KIIUN.

8. BHOTEXHOJIOTNY B PaCTEHUEBOACTBE

OcHoBHble MeTOAbl cenekuuu. ['ubpuauzamus. Dopmbl orGopa. OCHOBHBIE
HAIPABJICHUS CEJICKUUU: YJIYUIIEHUE YpPOKaWHOCTH, YCTOMUYMBOCTH K OMOTUYECKUM U
a0MOTUYECKUM (PaKTOpaAM.

[Ipaktuueckass pabora «BsipammBaemM ropox. Kak mnpoBecTH CKpelIMBaHHE Y
ropoxay.

OCHOBHBIE MOJAXOJbl CEJNEKIMH K OWOTEXHOJOTHMU KYyJbTYPHBIX PAacTEHHI,
'uOpuauzauus, otnaneHHas TrUOpUAM3aLMsA, HMCKYCCTBEHHBI OTOOp, TeTepo3HucC,
TpaHcdopmalsi, MyTareHe3, TeHeTHYecKoe penakTthpoBanue). Mcropus cenekuuu B
Poccun u mupe, UCTOpHsI pa3BUTHS BaXKHEUIINX COPTOB KyJIbTYPHBIX PACTEHUU.

Kax genoBek moxer momuduimpoBarh pacteHusi? ['eHHas WHXXEHEpUs pacTeHUIL:
Uro Takoe reHeTHYecKass WHXKEHEpPUs pacTeHuM. TpaHCreHHble pacteHus. MeTonbl
nosydeHusi. OOpa3zoBaHue OInyxoJiel y pacTeHuid. ArpoOakTepuanbHas TpaHCchOpMaIus:
Ti-mnasmuael. ['easr T-JIHK. MonekynspHoO-reHeTHIeCKrie MeXaHU3MbI TpaHC(HOpPMAaIIUH.
I'enetnueckoe penaktupoBanue. CoBpeMEHHBIE MTOAXOABI U JOCTHKEHUS T€HETHYECKOTO
pPEIaKTUPOBAHUs PACTEHUM.

[IpakTuyeckas padbotra «I'€HOMHBIE HOXHUIIBI (MOACIMPOBAHUE PAOOTHI CHUCTEMBI
CRISP-Cas).

EcTp 11 xu3Hb B ipoOupke? BUOTEXHONOTHS KYJbTYPHBIX PACTEHUN.

UccnenoBarenbckass pabora «BblpammBanue pacTeHHMil B NpoOHpKe (MOXKHO
BOCIIOJIb30BaTbCS  pE3yJNbTaTaMU MPEABIAYIINX OSKCIEPUMEHTOB IO COCTABJICHUIO
MUTATEIbHBIX PACTBOPOB AJIS PACTEHUM )».

Mooyne «Monekynsapnsie ocHo8bl ghusuonocuu u gpapmaxonocuuy 9 kiacc

1. ®uznonoruyeckass XuMus

Brenenue. buorennsie anementsl: opranorensl: O, C, N, H. AxtuBnbie QopMbI
KHUCJIOpOAa, UX MOJy4YeHUE, HEUTpanu3aiusl.

MakposieMeHThI: TPOIEHT COJEP)KaHMs B OpPraHW3ME, BBITIOJNHSAEMas (PYHKIHS,
cojiep)kaHre B Tpojaykrax nutaHus. Ca2+ - cBs3bIBarolIue OEIKH, JEIOHUPOBAHHE
KalblMs, PETYJSIUs YPOBHS KaJbLiUsl B OpraHu3Me: TOPMOHBI Mouyek. Mg — cTpoeHue
xJiopouiia, ero akTUBALMS COTHEYHOU SHEPTHUEH.



MuKposeMeHTbl: B KakMX MOJIEKyJaX coJiepKarcsi, BbIOJHAeMas (QyHKIMS,
COJZIEpKaHME B MPOAYyKTax nutaHus. [locnencrBus nepego3upoBKU MUKpPO3JIEMEHTaMU. Fe
— YCBauMBAaEMbIE€ THUIIbI COCOUHEHHN Xkene3a. [ eMONpoTEenHbl, TEMOIMAHNUH, [TATOXPOMBI.
Cu — ycBoenue u TpaHcnopT Meau. benku, copepxamme Menb. Ilaronmorumyeckue
cuHApoMbl MeHke u BunbcoHa, cBsi3aHHbIE C META0OJTU3MOM ME/TH.

Toxkcuunblie »neMeHThl llepmogmueckon cuctemMbl sl OpraHu3ma. BiusiHue
HEJIOCTaTKa MAaKpO ¥ MUKPOXJIEMEHTOB Ha KUBBIE OPTaHU3MBI.

Hccnenosarenbekas pabora «KonnuecTBeHHas OIICHKA COZIEpKaHUS
MUKPO3JIEMEHTOB WJIM BUTAMUHOB B ITHILEBBIX MPOAYKTAX)

Kupsl. 3aboneBaHusi 4yeloBeKa, CBSA3aHHBIE C HApPYIIEHUSMHU >KUPOBOrO OOMEHa.
JucnunuaemMun.

VYrneBoabl. 3a0oieBaHHs YENOBEKa, CBS3aHHBIE C HAPYUICHUSIMH YTJIEBOJIHOTO
obmena. CaxapHbIit quadeT.

benku. Ctpoenue. 3abosaeBaHus YeIOBEKa, CBSI3aHHBIE C HAPYIIEHUSIMU OEIKOBOTO
oOMeHa. Oynkuuu OenkoB. Gepmentsl. Mexanusm aericteus. Kitacchl pepMeHTaTUBHBIX
peakuuii. KopepMeHTHI.

[IpakTnueckoe 3ansitue « KauecTBeHHbIE peaKIMK HA OPTAHUYECKUE MOJIEKYJIbD».

[IpakTuueckoe 3ansaTue «/lenarypanus 0eIKOBY.

[Ipaktruueckoe 3ansaThe «M3yueHrne akTHBHOCTH aMHJIA3bD».

ButamuHbl KHpOpacTBOPUMBIE, BOJOpacTBOpuMbIie. [IpeBpallieHre BUTaMUHOB B
aKTUBHBIE (HOPMBI KOPEPMEHTOB. ABUTAMHHO3BI.

OcCHOBHBIE THUIBI META0OIMYECKUX peakiuil. bHosHEepreTHYecKue MpoIEecCHl.
I'mukonus. ukn Kpebca. llens nepenoca 31neKTpoHOB. OKHUCIIEHHE KUPHBIX KHCIIOT.
Karabanu3m amuHOkuCHOT. ['mokoHeoreHe3. CHHTE3 YIJI€BOJOB, OEJIKOB, >KHUPOB.
Merabonutnyeckue 3a001eBaHuUs.

[Ipaktuueckoe 3ansTue «Pemienne 3a1ad Ha YHEPTETUIECKUN OOMEH.

Knerka. [Tonsatue memOpansl. @yHkuuu MeMOpaH. Bujsl TpaHcnopTa B KIIETKY.

MeMOpaHHbie OpraHoujbl. 3a0o0JieBaHMsI CBSA3aHHBIE C HapyUICHHUEM pPaOOTHI
MeMOpaHHBIX OpraHeii, 00Je3HW HAKOIUICHUS. THMbl KOHTAKTOB MEXKIY KIETKaMHu.
3HAYEHHUE MEKKIIETOYHONH KOMMYHUKALMU JUIS 310POBbsl OpraHU3Ma.

[Ipaktuueckoe 3ansTue «uanus (kiaetouka Tpayoe).

SAnpo. YpoBHM yIakOBKH XpOMaTHHA. XPOMOCOMHBIE TeppuTopun. HememOpanHbie
OpTaHOUBI.

2. MounekynsipHasi OM0JIOTHst

OCHOBHBIEC BEXH Pa3BUTHS MOJICKYJISIPHOW OMOJIOTUH.

HyxnenHoBbie kuciaoTbl. OCHOBHBIE IPUHIIUIIBI CTPOCHUS.

[Ipaktuueckas padora «Boinenenune JJHK u3 6ananay.

[Tpaktuueckas pabora «Moaens JIHK-opuramm.

[Tpaktuueckas pabora «Ompenenenne kadectBa mpernapatoB JIHK c¢ momomipro
cniekTpodoToMeTpun» (MPU HATMINUK 000PYTOBAHNS).

MartpuuHble CUHTE3bl. Permkanus — OCHOBAa KJIETOYHOrO jeneHus. [IpuHIumbI
peIUTMKaIUU.

[TpakTuueckas pabota «PemmukaTiuBHas MauHa (UTpa-IeMOHCTPAITUS ).

[TpakTuyeckas padora «I1LP (Monens amrundukaius Ha Oymare)y.

MyTtaiuu. Yto Bei3biBaeT usMeHeHnus B crpoennu JIHK. [Ipunuunsl penapanuu.

TpaHckpumus.



[TpakTnueckas padora «Cuiia IpoMOTOPA».

[ eneTnueckuil Ko.

[IpakTnueckas pabota «Pemienue 3a1a4 Ha reHETUUECKUIA Ko TpaHcasnus.

[IpaxTnueckas padota «PosgUHT OETKOBY.

Opranuzanuss reHomMa BUPYCOB IIpOTMBOBUpPYCHBIE CpEACTBA, MEXAHU3MBI HX
NEUCTBUSL.

Opranu3zanus reHoma 0aktepuit AHTHOAKTepHAIbHbIE MIPENapaThl.

HccnenoBatenbckass pabotra «PacmpocTpanenune  aHTHOMOTHKOPE3MCTEHTHBIX
OaxkTepuii»

Opranusanusi reHoMa 3yKapuoT ['eHOMHOE peTakKTUPOBAHHME.

[IpakTueckas pabora «PaboTa B COBpEMEHHBIX T€HETHYECKHMX 0a3ax JaHHBIX.
[TpoBenenwue In silico ananm3a mociie10BaTEILHOCTEH TEHOBY.

3. ®apmakonorus

ITonsitne o nekapcrBax. IIpuHIMIIBI MOAXOJa K IOMCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CKpUHUHT U €70 METOJBI.

HccnenoBatenbckass pabora «OKCIEPUMEHTHI IO OMNPEIEICHHUI0 TOKCHUYHOCTH
BEILIECTB HA apTEMUIUSIX).

Ilytn BBenenus JIC. @apMaKOKMHETHKA JICKAPCTBEHHBIX BEIIECTB. BcacwiBaHue
(abcopOumst) nekapcTB. OCHOBHBIE MEXAHU3MBbI BCAChIBaHUs. TPaHCIOPT JE€KAPCTBEHHBIX
BelecTB. I'eHbl u Oenku nepBoi (as3sl Onorpanchopmanuu. [lyTu BeIBEAEHUS JIEKapCTB
U3 OpraHu3Ma. OKCKpeuus u diaumMuHauua. [eHsl u  Oenku  BTOpoil a3kl
ouotpanchopmanuu. DapmakoarHamuka. [JaBHOoe W TOO0YHOE, pE30pOTUBHOE U
MECTHOE, PAMOE, HENPSIMOE U pedIEKTOPHOE ACHCTBUE.

Buael B3ammopgernictBusi nekapcTB. CHHEPrM3M MW AHTArOHW3M NPH COBMECTHOM
JEHCTBUN JIEKAPCTBEHHBIX BEIIECTB, UX PA3HOBUIHOCTH.

TpancmemMOpaHHbIN CUTHATUHT. THUIBI KJIETOYHBIX pelenTopoB. MeMmOpaHHBIE:
MOHHBIE KaHaJbl, KaTAIUTUUYECKHE U compsikeHHble ¢ (G-0enkamu; BHYTPUKIETOUYHBIE:
LUTOIUIA3MaTUYECKUE U siiepHble. MexaHU3MBbl JINTaHA-PELENTOPHOTO B3aUMOACHCTBUS.
CenexTuBHOCTh (M30MPATEIBHOCTh) JEHCTBUS, CBS3b «XHMUYECKasi CTPYKTypa —
(dapmakosornyeckasi akTUBHOCTb BEILIECTBY.

PapMaKoJIOrMYECKOM MOAYJALMN CUHANTUYECKOW XOJMHEPTUYECKON Iepeladn.
MonekynapHblii  MexaHu3M  JeWcTBUS M (hapMakoJoruyeckue cBoiicTBa M-
XOJINHOOJIOKAaTOPOB, raHTJIMO0JI0KATOPOB u Kypapenoa00HbIX CPE/CTB.
@dapmakosioruuyeckasi ~ peryysiiisi ~ aKTUBHOCTM  QJPEHEPrHuecKoro  CHHarca.
AJIpEHOMUMETHKH, aiPEHO0JIOKATOPbI, CAMIATOJIUTUKH.

[Ipaktuueckas pabora «BinusHMe ajpeHaTMHa Ha CEpACYHbIE COKpaIIeHUS
(mporpaMMHOE 00€CTIEUEHUE).

MonekynsipHass (papMakoJOrusi aHTHAUICPTUYECKUX CpPEACTB. [ MCTaMUHOBBIE
peLenTophl: THUIIBI, MOJIEKyJsipHas opraHuzanus. Crabunmu3zaTtopbl MeMOpaH TYYHBIX
KJIETOK: MOJICKYJISIPHBIM MEXaHU3M JIEHCTBUS, 0COOCHHOCTH KJIMHUYECKOTO MPUMEHEHHUS,
TOYKH NMPUIOKEHUS JEHCTBUS MHTUOUTOPOB JIMIHUIHBIX MEAHATOPOB.

MexaHu3M [EWCTBUST M NPUMEHEHUE IPENapaTroB, CTUMYIMPYIOIIUX MPOLECCHI
UMMyHUTETa. PapMakKoJIOrMyecKasi XapaKTEpPUCTHKAa WHTEPJICUKUHOB: IOJIyYEHHE,
MEXaHU3M JAeUcTBUs, npuMeHeHue. OCHOBBI NMAaTOPU3UOIOTUU OCTPO(a30BOro OTBETA,
Meauanus BocnaleHus. MOJIEKyJIIpHBIM MEXaHU3M ITPOTUBOBOCHAIUTENBHOIO JEHCTBUS
TIFOKOKOPTUKOCTEPOUIOB, HECTEPOUIHBIX IPOTUBOBOCIIAIIUTEIIBHBIX CPEACTB.



[TpakTnueckas pabora «['ucTonoruueckue npenapaTsl UIMMYHHOR CHCTEMBI.

IlonsiTe O Hapko3€ M HApPKO3HBIX Ipenaparax. KIIEeTOYHBIA M HEPBHBIA HApKO3.
@apMakoJIOrM4ecKasl XapaKTEpUCTHKA OTHENbHBIX TIPYNI HAPKO3HBIX  CPEICTB.
ITocnenoBaTenbHOCTD NIEUCTBUS Ha LICHTPAIBHYIO CUCTEMY.

[TpakTnueckas padbota «['ucronoruueckue npenapaTsl HEPBHON CHCTEMBI.

duznonorndeckuii coH; ¢aszpl cHa. Buael Hapymienmii cHa. [lomstue o
MEIMKAMEHTO3HOM CHE U CHOTBOPHBIX IpernapaTtax (FTMMHOTHUKAX).

MonekynapHble acnekTbl Homuuenuuu. OnuatHele penenTopbl, WX THIIBL.
OHKepaluHbl ¥ SHAOPPHUHBI - SHOTEHHBIE JIUTAH/Ibl ONMATHBIX PELENTOPOB.

AHTHUTICUXOTHYECKOE JIEWCTBHE, BIHSHHEC Ha (QYHKIAIO SKCTPANMHpPaMHUIHON
CHUCTEMBbI, dMOIMOHATBHYIO C(epy, PBOTHBIA ILEHTP, apTepHAIbHOE AaBJICHUE, LIEHTP
TepMOpEryJsiui. MOJIEKYyJIApHbIE MEXaHU3MBbI JIEWCTBUS HEHUPOJIENTUKOB, BIUSHUE Ha
n0(haMUHOBBIE, CEPOTOHUHOBBIE, AIPEHO- U THCTAMUHOBBIE PELENTOPHI, UX IECHCTBUE HA
KJIETOYHblE MEMOpaHbl, Ha JCHNOHUPOBAHME TKAHEBBIX MOHOAMHHOB. I[loTeHuman-
3aBHCHMbIE HATPUEBbIE KaHAJIbI KaK MUILIEHU JEHCTBHSI MECTHBIX aHECTETUKOB. CriocoObI
MHTUOMPOBAHNUS TOTEHLNAT-3aBUCUMBIX HATPUEBBIX KaHAJIOB MECTHBIMU aHECTETUKAMHU.

[IpakTnueckass pabora «Kapra skcnpeccuu 10(aMUHOBBIX M CEPOTOHHHOBBIX
pPELEnTOPOB B MO3IE MBIILIEH.

HccnenoBarenbekas padora «IloBenenueckue tectsl Ha ppiOkax Danio rario. CBeTino-
TEMHasl KaMepay.

UccnenoBarenbckass paborta «IloBeneHueckne TtecTbl Ha pblOkax Danio rario.
OTKpBITOE TIONIEY.

UccnenoBarenbckass paborta «IloBeneHueckne TtecTbl Ha pblOKax Danio rario.
CraliHo€e ITOBEICHUEY.

Inanupyemvle pesyrbmamsl 0C80€HUSA KYPCA BHEYPOUHOU OesimeNbHOCmU

Jluunocmmuvle pezynromamol

B cdepe rpakmaHcKoro BOCIUTAHHS: TOTOBHOCTh K KOHCTPYKTHMBHON COBMECTHOM
JNEATEIbHOCTH IIPU  BBINIOJHEHUM MCCIEAOBAaHUW W  NPOEKTOB, CTPEMIIEHHE K
B3aMMOINOHUMAHUIO U B3aMMOITOMOIIIH.

B cdepe nmaTrpuorrueckoro BOCHUTAHUS: OTHOIICHHUE K OMOJIOTHM KaK K Ba)KHOU
COCTAaBJISIFOIIEN KYJBTYpbl, TOPAOCTh 3a BKJIAJ POCCUUCKUX W COBETCKHX YYEHBIX B
pa3BUTHE MUPOBON OMOJIOTHYECKOM HAYKH.

B cdepe 1yxoBHO-HPaBCTBEHHOTO BOCIIUTAHHUS: TOTOBHOCTh OLICHUBAThH MTOBEJICHUE U
MOCTYIIKH C MO3ULIMU HPABCTBEHHBIX HOPM U HOPM SKOJIOTUUECKOM KYJIbTYPbl; HIOHUMAHUE
3HAYMMOCTH HPaBCTBEHHOTI'O aCTIEKTa JIEATEIIbHOCTH YeJIOBEKA B MEIUIIMHE U OMOJIOTHH.

B cdepe screTnueckoro BocnuTaHus: MOHUMaHUE POJIA OMOJIOTUH B POPMUPOBAHUU
ACTETUYECKOMN KYJIbTYPBI JTUYHOCTH.

B cdepe dusnueckoro BocmuTaHMs, (OPMUPOBAHUS KYJIBTYpPhl 370pPOBbSI H
AMOITMOHAILHOTO OJIaronoyiy4usi: OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO H
YCTaHOBKA Ha 37J0POBBII 00pa3 KU3HU (30pOBOE MUTAHUE, COOIOCHIE THTUEHUYECKIX
MpaBUJI ¥ HOPM, COAIAaHCUPOBAHHBIN PEKUM 3aHITHI U OTIbIXA, pETyJIIpHas Gpuznyeckas
AKTUBHOCTD); OCO3HaHUE MOCIECTBUI U HEMPUSITUE BPEIHBIX MIPUBBIYEK (YIIOTpEOICHUE
AJIKOT0JIsI, HAPKOTUKOB, KypeHHUe) U UHBIX (hopM Bpea i GU3NIECKOTO U IICUXUIECKOTO
3I0POBbS; COOJIIOJCHUE TMpaBMiI O€30MacHOCTH, B TOM YHCIIE€ HAaBBIKM 0€30MacHOro



[IOBEJICHUSI B MPUPOJHON Cpelie; CPOPMUPOBAHHOCTh HaBbIKa pedeKCUu, ynpaBlieHUE
COOCTBEHHBIM SMOLIMOHAIBHBIM COCTOSIHUEM.

B cdepe Tpy1oBOro BocuTaHus: aKTUBHOE yUaCTUE B PEIICHNUH TPAKTUYECKUX 3344
(B pamMKax ceMbH, IIKOJbI, TrOpoAa, Kpass) OHMOJOTMYECKOW M SKOJIOTMYECKON
HaIpaBJIEHHOCTH, HHTEPEC K MPaKTUYECKOMY H3Y4YEHHIO Npodeccuil, CBA3aHHBIX C
Ouosioruei.

B cdepe sxonornyeckoro BOCIUTAHUS: OPUEHTAIIHS HA TPUMEHEHHE OMOTOTHUECKUX
3HAHWI TPU PELIEHUH 3a/1a4 B 00JIaCTH OKPYKaIOLIEH Cpelbl; OCO3HAHUE IKOJIOTUYECKUX
po0JIeEM U MyTEeW MX PEIIeHHs; TOTOBHOCTh K YYACTHIO B MPAKTHUYECKOW JEATEIbHOCTH
DKOJIOTMYECKOM HAIIPABICHHOCTH.

B cdepe nonnmanus 1IeHHOCTH HAYYHOTO TTO3HAHMS: OPUEHTAIIMSI HA COBPEMEHHYIO
CHUCTEMY Hay4YHBIX MpEACTaBICHUI 00 OCHOBHBIX OHMOJOTMYECKHUX 3aKOHOMEPHOCTSIX,
B3aMMOCBS3SIX YEJIOBEKA C IPUPOJHOM M COLUMAIbHOW CpEeNoHd; IOHMMAaHWE pPOJHU
OMOI0rMYecKol Hayku B (POPMHUPOBAHUU HAYYHOTO MUPOBO33PEHHUS; Pa3BUTUE HAYUHOH
M0003HATENBHOCTH, MHTEpECa K OMOJIOrMYECKON HayKe, HaBBIKOB HCCIIEOBATEIbCKOM
NESATEIBHOCTH.

B cdepe amanTanyu kK U3MEHSIOIIMMCS YCIOBUSM COLIMAIbHON U IPUPOTHON CPEJIbI:
aJIeKBaTHasi OLIEHKAa U3MEHSIOINXCS YCIOBUN; IPUHATHE PelleHUs (MHAUBUAYaIbHOE, B
rpynmne) B M3MEHSIONIMXCS YCJIOBHSIX Ha OCHOBAaHMM aHalIW3a OHOJOTMYECKON
nH(popManuy; IJIAHUPOBAHHME JIEMCTBH B HOBOW CHUTyalldd Ha OCHOBAHWM 3HAHUU
OMOJIOrMYECKHUX 3aKOHOMEPHOCTEN.

Memanpeomemuvie pesyromanoi

B cdepe oBnaaeHns yHUBEpCATBHBIMU YUSOHBIMY TO3HABATEIHHBIMH JICHCTBHUSIMHU:

bazoBbie lorn4eckue NeuCTBUS:

BBISIBJISITh M XapaKTepU30BaTh CYIIECTBEHHBIC IMPU3HAKNA OMOJIOTHYECKUX OOBEKTOB
(ssBNIEHU);

yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(DUKAIIUN OMOTOTUYECKUX 0OBEKTOB
(SIBIIGHMI, TIPOIIECCOB), OCHOBAHUS JJIsI 0000IIICHUS M CPAaBHEHUS, KPUTEPHH ITPOBOIUMOTO
aHaJm3a;

C y4€TOM TPEII0KEHHON OHMOJOTHYECKON 3aayil BBISBJIATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B pacCMaTPUBAEMBIX (paKTax W HAOIIOMCHUSX; TpejIaraTb KPUTEPUH TSI
BBIBJIEHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEYMIL;

BBISBIIATE JACPUIUTEI WHGOPMAIMM, JaHHBIX, HEOOXOIUMBIX IS PEIICHUS
MOCTABJICHHOM 3aJa4M;

BBISIBIISATh TIPUYMHHO-CJIC/ICTBEHHBIC CBS3HM MPU M3YYEHUN OMOJIOTHYCCKUX SIBICHHM
U TIPOIIECCOB; JCNaTh BBIBOABI C WCIOJB30BAHUEM JICTYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIFOUCHUH, YMO3AKIIOYCHUH TI0 aHaJIOTuH, (OPMYIUPOBATh THUIIOTE3Bl O
B3aMOCBS3SX;

CaMOCTOSTEIILHO BBIOMPATh CHOCOO pelIeHus Y4eOHOW OWOJIOTHYECKOW 3ajauu
(cpaBHHUBaTh HECKOJIHKO BapHaHTOB PEIICHHUS, BBIOMpATh HaWOoJee IOIXOMIAIINA C
y4ETOM CaMOCTOSITENIBHO BBIICIICHHBIX KPUTEPHUEB).

bazoBbie ucciien0BaTENbCKUE EUCTBUSA:

MCIIOJIB30BATh BOMPOCHI KaK MCCIICOBATEIIbCKUI HHCTPYMEHT TTO3HAHMS;



GbopMyIMpoBaTh BOIMPOCHl, (UKCUPYIOLIME pPa3pblB  MEXIY peajbHbIM H
JKEJATeNIbHBIM COCTOSIHUEM CHUTyallud, OOBEeKTa, M CaMOCTOSITEJIbHO YCTAHABJIMBATh
HCKOMOE U JIaHHOE;

dbopMHpOBATH TUIOTE3Y 00 UCTUHHOCTH COOCTBEHHBIX CYKJIEHUN, apTyMEHTUPOBATh
CBOIO MO3ULIUI0, MHCHHE;

MPOBOAMTH MO CAMOCTOSITEIBHO COCTaBJICHHOMY IUTaHY HAOMIOACHHE, HECIIOKHBIH
OMOJOTHYECKUI  SKCIIEPUMEHT, HEOOJbIIOE HCCIEAOBaHHWE IO  YCTAHOBICHHUIO
0COOEHHOCTEH OMOIOTHYECKOTO 00BEKTa (TIpoliecca) n3ydeHus,

MPUYMNHHO-CJICICTBEHHBIX CBSI3€H M 3aBUCUMOCTEI OMOIOTHYECKIX OOBEKTOB MEXKIY
co0oii;

OLICHHMBATh HA MPUMEHUMOCTH U JOCTOBEPHOCTh HH(POPMAITUIO, TOTYUYEHHYIO B XO/1€
HAOJIO/ICHUS M KCIIEPUMEHTA,

CaMOCTOSTENbHO  (OPMYJIMPOBAaTh OOOOIIEHUST W BBIBOJBI IO pE3yJbTaTam
MPOBEAEHHOTO  HAONIOJCHUS, OKCIEPUMEHTa, BIAJACTh HHCTPYMEHTAMHU  OICHKH
JOCTOBEPHOCTH MOJIYYEHHBIX BBIBOJIOB U O0OOIICHMIA;

IPOrHO3UPOBATh BO3MOKHOE JlajibHEHIIee pa3BUTHE OMOJIOTMUYECKHX ITPOLIECCOB U UX
MOCJE/ICTBUSI B AQHAJIOTHYHBIX WM CXOJHBIX CHUTyallUsiX, a TakXe BbIJIBUTATH
MIPEANOJIOKEHNUS 00 UX PA3BUTHH B HOBBIX YCJIOBHUSIX M KOHTEKCTaX.

Pabota ¢ nuapopmanueii:

MPUMEHSTh Pa3IMYHBIE METOJbI, HHCTPYMEHTHI M 3alpOChl MPHU MOUCKE U OTOOpE
Oononornueckor MHGOpPMALMK WU JAaHHBIX U3 MCTOYHUKOB C YUETOM TMPEIOKEHHOMN
y4eOHOUM OMOJIOTUUECKOH 3a/1auu;

BBIOMpaTh,  AHANW3UPOBATh,  CHCTEMATHU3UPOBATb U  HHTEPIPETHPOBATH
OnonornuecKkyo HHGOPMAIIMIO Pa3INYHbIX BUAOB U (HOPM MpeICTaBICHHS,

HAXOIUTh CXOJIHBIE apTyMEHTHI (TIOATBEPKIAAIOIINE UK OMTPOBEPTAIOIINE OJTHY U Ty
KE UJICI0, BEPCHIO) B PA3TMYHBIX HHPOPMAIIMOHHBIX UCTOUHUKAX;

CaMOCTOSITEIILHO BBIOMPATh ONTUMAIBHYIO (popMy TpeacTaBieHus UHPOpMaALUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7a4yd HECIOKHBIMH CXEMaMH, JharpaMmamMu, WHOU
rpaduKoil 1 ©X KOMOWHAIIUSAMY,

OIICHMBATh  HAAEKHOCTh  OHOJOTMYECKONM  HWHPOpPMAIMH  TO0  KPUTEPUSIM,
MPEIIOKEHHBIM YUUTENIEM UITH CHOPMYITUPOBAHHBIM CAMOCTOSITENILHO;

3allOMUHATh U CUCTEMATH3UPOBATh OMOJIOTHUECKYI0 WH(OPMAILIHIO.

B cdepe oBnageHus yHuBepcaaIbHBIMU Y9€OHBIMU KOMMYHHUKATUBHBIMU JIEHCTBHSIMHU
Ob61enue:

BOCTIpUHUMATh U (OPMYJIHUPOBATH CYXKICHHS, BBIpaXaTh SMOIMH B TIpOIECCe
BBITIOJTHEHUSI PAKTUIECKUX U JTA0OPAaTOPHBIX padoT;

BbIpa)KaTh ce0s1 (CBOIO TOUKY 3pEHHUS) B YCTHBIX U TUCbMEHHBIX TEKCTaX;

pacro3HaBaTh HEBepOAIbHbIE CPEACTBA OOIICHUS, TOHUMATh 3HAYCHNE COIMATbHBIX
3HAKOB, 3HATh M PACMO3HABATH MPEANOCHUIKM KOH(IMKTHBIX CUTyalliii U CMATYATh
KOH(JIUKTBHI, BECTH TIEPETOBOPHI;

MOHUMATh HAMEPEHHs] JPYTUX, NPOSBIATh YBAKWUTEIHLHOE OTHOIIEHHE K
co0eceTHUKY U B KOPPEKTHOM popme popMyarpoBaTh CBOU BO3PAKEHUS;

B XOJI¢ JMaJiora W/WM AUCKYCCHHU 3a/laBaTh BOIPOCHI MO CYIIECTBY 00CYyXI1aeMoit
OMOJIOTUYECKON TEMbI W BBICKA3bIBATh HJICH, HAIICJICHHBIE HA pEIIeHUE OMOJIOTHYECKOU
3a/1a4M U MoJiIepkaHue 01arokenaTeIbHOCTH OOIICHUS;

COMOCTAaBIIATb CBOM CYXKJEHHUS C CYXXKIEHUSMU JIPYTMX YYAaCTHUKOB JHUaiora,
OoOHapy’KUBaTh Pa3JINYUs U CXOJCTBO MO3UIUH;



nyOJIMYHO MPEACTaBIATh PE3YJbTAaThl BBIIOJHEHHOTO OHOJOTMYECKOrO OIbITa
(3KCIEpUMEHTa, UCCIIEI0BAHUS, IPOEKTA);

CaMOCTOSITENIbHO BBIOMPATh (pOpMAT BBICTYIJICHUS C YYETOM 3a]ad MPE3EHTAUU U
OCOOEHHOCTEN ayAUTOPUU U B COOTBETCTBUM C HUM COCTAaBJISATh YCTHBIE U NUCHbMEHHbBIE
TEKCThI C CIOJIb30BAaHUEM WILTIOCTPATUBHBIX MaTEPHUAJIOB.

CoBMecTHas 1€ATENbHOCTD (COTPYIHUYECTBO):

MTOHUMATh U UCIOJIb30BaTh NMPEUMYLIECTBA KOMaHIHONW U UHANBUIYAJIBHON paOdOThI
IpPU PEUICHUH KOHKPETHON OHOJIOTrHYecKON MpoOeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHHUS TPYNIOBLIX (HOPM B3aUMOJCHCTBUS MPHU PEIICHUH MOCTABICHHOW y4eOHOM!
3a/1auu;

MPUHUMATH LEJb COBMECTHOM E€ATEIBHOCTH, KOJJIEKTUBHO CTPOUTH IEUCTBUS 110 €€
JOCTUKECHHIO: PACIpeesITh POJU, JOTOBApUBATHCA, OOCYKIaTh MPOLIECC M PE3ybTar
COBMECTHOH padoThI;

yMeTb 000011aTh MHEHUSI HECKOJIBKUX JIFOJIEH, IPOSBISATH TOTOBHOCTh PYKOBOJIUTD,
BBITIOJHATH MOPYYEHHUS], TOUYUHATHCS;

IUTAHUPOBATh OPraHU3aUI0 COBMECTHOM pabOThI, OIPEAEISATH CBOIO POJIb (C yUETOM
NPEINOYTEHU U BO3MOXKHOCTEM BCEX YYaCTHUKOB B3aMMOJEWUCTBUA), PaCHpeleiiTh
3aJaud  MEXAy YICHaMM KOMaHIbl, y4acTBOBAaTb B TPYMIOBbIX (GopMax padbOTh
(oOcyxieHrs, 0OMEH MHEHUSIMU, MO3TOBbIE IITYPMBbI U UHBIE);

BBIIIOJIHSATH CBOIO YaCTh Pa0OThI, IOCTUTATh KAUECTBEHHOIO PE3yJbTaTa MO CBOEMY
HaIIPaBJIEHUIO U KOOPJIMHUPOBATH CBOM JICUCTBUS C IPYTUMH YI€HAMHU KOMaH/IbL;

OLICHMBATh KayeCTBO CBOEr0 BKJIaJa B OOMMA MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSATENIbHO C(OPMYJIIMPOBAHHBIM YYACTHHUKAMU B3aUMOJEHCTBUS;, CpPaBHUBATH
pe3yabTaThl ¢ MCXOJHOM 3a7adyeil W BKJIAJ KaXKJIOTO YJIeHa KOMaHJIbl B JIOCTHKEHUE
pe3yabTaToOB, pa3leNsATh c(epy OTBETCTBEHHOCTH M TPOSABIATH TOTOBHOCTh K
IIPEIOCTABICHUIO OTYETA Iepe] TPYNIION;

OBJIAJICTh CUCTEMOM YHUBEPCAJIbHBIX KOMMYHHUKATUBHBIX JEUCTBUM, KOTOpas
o0ecrnieunBaeT cPOPMUPOBAHHOCTD COIIMAIBHBIX HABBIKOB M YMOLIMOHAIBHOTO MHTEIJIEKTa
IIKOJIbHUKOB.

B cdepe oBnagenust yHuBepcadbHbIMU YYEOHBIMH PETYJISATUBHBIMHU JAEHCTBUSIMHU:
Camoopranu3zanusi:

BBISIBJISITH IPOOJIEMBI JJI PEIICHHS B dKU3HEHHBIX U YUEOHBIX CUTYAIUSIX, UCIIOJIB3YSI
OMOJIOTUYECKUE 3HAHUS;

OpUEHTHUPOBATHCS B PA3IUYHBIX MOAXOAAX MPUHSATHS PEIICHU (MHAMBUAYAJIbHOE,
MPUHSTHE PEIICHUS B TPYIINE, IPUHATHE PEIICHUI TPYIIION);

CaMOCTOSTENIbHO COCTABIISATh aJITOPUTM PELIEHUs 3a/1auul (WM €ro 4acTh), BHIOMPATH
croco0 peleHus: yueOHOM OMOJNIOrMYecKor 3aauu ¢ y4ETOM HMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTUPOBATh Mpe/jiaraeMble BAPUAHThI PEIICHUIH;

COCTABJIAITH IUIaH ACHUCTBUH (IJIaH peain3allii HAMEYEHHOI'O AJITOPUTMA pElIeHUs),
KOPPEKTUPOBATH MPEAIOKEHHBIM alITOPUTM € YUETOM MOTYUYSHHS] HOBBIX OMOJIOTHYECKUX
3HaHUU 00 U3y4aeMoM OHOJIOTMYECKOM OOBEKTE;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CamokoHTpoJIb (pediercus):

BJIQJIETh CIIOCOOAMHU CAaMOKOHTPOJIS, CAMOMOTHUBAIIUU U PEPIICKCUN;

JaBaTh aJIEKBaTHYIO OLIEHKY CUTYalluu U Mpejiarath rjiaH e€ N3MEHEHHUS;



YUYUTHIBATh KOHTEKCT W MPEIBUNIETh TPYAHOCTHU, KOTOPhIE MOTYT BO3HUKHYTH IpPH
penieHnn y4yeOHOW OMOJIOrMYecKo 3ajaud, aJanTUpOBATh pPEUICHUE K MEHSIOIIMMCS
00CTOSITELCTBAM;

OOBSACHATH MPUYUHBI JOCTUKEHUS (HEIOCTUKEHUS) PEe3yJbTaTOB JEATEIbHOCTH,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIBITY, YMETh HaXOAUTh MO3UTUBHOE B MPOU3OIIEIIIEH
CUTYyallUH;

BHOCUTh KOPPEKTHUBBI B JIEATECIIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEJIBCTB,
M3MEHUBIINXCS CUTyallui, yCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3yJIbTaTa IIEU U YCIOBUSIM.

OMOLMOHABHBIN UHTEJICKT:

pasnuyaTh, Ha3bIBaTh U YIPABISATH COOCTBEHHBIMH SMOITUSIMH U SMOIUSMU JPYTHX;

BBISBJISITH U @HAJTM3UPOBATH TPUUUHBI SMOIIUIA;

CTaBUTb ce0sl HA MECTO JPYroro YeJI0BeKa, MOHUMATh MOTUBBI U HAMEPEHHUSI APYToro;

PEryJIupoBaTh CIOCOO BHIPAKEHUS IMOIIUHA.

[Ipunsitue ceds u Ipyrux:

OCO3HAHHO OTHOCHUTBCS K JPYTrOMY YEJIOBEKY, €0 MHEHHIO;

IpU3HABATh CBOE MPABO Ha OLIMOKY M TaKOE K€ MPaBo JPYyroro;

OTKPBITOCTh ce0€ U JPYTHUM;

0CO3HaBaTh HEBO3MOXXHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

OBJIAJIETh CUCTEMOW YHUBEPCAIbHBIX YUEOHBIX PETYJISTUBHBIX NEUCTBUH, KOTOpas
obecrieunBaeT GOPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JTUYHOCTH (BHYTPEHHSSI TO3UIIMS
JUYHOCTH), U KU3HEHHBIX HABBIKOB JIMYHOCTU (yHpaBJICHUS COOOM, CaMOIUCIMUILINHBI,
YCTOWYMBOIO MOBEICHUS).

IIpeomemnvie pezynomamol

B no3naBaTenpHOM (MHTEIUICKTYaIbHOM) cdepe:

NPUOOPETEHNE OIbITa HMCIOIB30BAHUSI METOJ0B OHUOJIOTHYECKON HAYKH C IEJbIO
M3yYCHHS OMOJIOTHYECKUX OOBEKTOB, SBJICHUN W IMPOIIECCOB: HAOJIOJICHHE, OMHCaHUE,
MIPOBE/ICHUE HECIOXKHBIX OUOJIOTHYECKUX OIMBITOB U JKCIIEPUMEHTOB, B TOM YHUCJE C
MCIIOJIb30BAaHUEM aHAJIOTOBBIX U ITU(POBBIX OMOJOTUYECKUX MTPUOOPOB M HHCTPYMEHTOB;

dbopMHupOBaHWE YMEHUS HHTETPUPOBATH OMOJOTHYECCKHE 3HAHHUS CO 3HAHUSIMH W3
IpYruX y4eOHbIX IpeaMeToB ((pU3uKu, XUMHUH, reorpaduu, UCTOPUH, OOIIECTBO3HAHUS U
T. 1.);

dbopmMupoBaHUEe yMEHUM periaTh ydeOHbIEe 3a7auu OMOJIOTMYECKOTO COJACpP)KaHMUS,
BBISIBIIATH IPUYUHHO-CJICICTBCHHBIC CBS3H, TPOBOIUTH KAUCCTBEHHBIC U KOJIMYECTBCHHBIS
pacyeTsl, IeJIaTh BEIBOABI HA OCHOBAHHH ITOJTYUYEHHBIX PE3yJIbTATOB;

dbopMHupOBaHWE yMEHUS IJIAHUPOBATh Y4YEOHOE HCCICAOBAaHUE WM IPOCKTHYIO
paboTy ¢ y4eTOM TOCTABJICHHOU IENH: POPMYyIHPOBATH IPOOIEMY, TUHTIOTE3y U CTABUTH
3a/lauyd WMCCIICIOBAHUS, BBIOMpATh aJeKBAaTHO TOCTABJICHHOW IIEIM METOJMBI, JeiaTh
BBIBOJIBI 11O PE3yJIbTaTaM MUCCIICIOBAHUSI HIIA TPOCKTHOM JIEATEITbHOCTH;

dbopMHpoBaHre UHTEPECA K YIIIYOJICHUIO OMOIOTHYECKUX 3HAHUH (peanpodribHast
MOATOTOBKA U TIpodeccroHalibHAs OPUEHTAIINSI) U BHIOOPY OMOJIOTHH Kak MPOUIHLHOTO
MpeaMeTa Ha CTYIIEHU CPETHEro TOJIHOTO 00pa3oBaHus st Oyaymied mpodeccuoHaIbHOM
JESATETBbHOCTH, B 00J1aCTH OHMOJIOTHH, MEIUITUHBI, YKOJIOTHH, TICUXOJIOTHH, BETCPUHAPHH,
CEJILCKOT0 XO35UCTBA;



BJIa/ICHUE HABBIKAMH PabOThI ¢ HH(OpMaIMEl eCTECTBEHHO-HAYYHOTO CO/IepKaHUS,
Ipe/ICTaBIEHHOM B pa3Hoi (popMme (B BUIE TEKCTa, TAOJUYHBIX JaHHBIX, CXEM, IpaUKoOB,
auarpaMm, Mojeliel, n300pakeHuit), KPUTHUECKOT0 aHalln3a UHPOPMAIIMU U OLICHKHU ee
JI0OCTOBEPHOCTH;

yMEHUE WHTErpUpOBaTh OMOJOTUYECKUE 3HAHUSI CO 3HAHUSIMU JPYTUX YUYEOHBIX
MIPEAMETOB; MHTEPEC K YIIyOJICHUI0 OMOJOTUYECKUX 3HAHWW M BHIOOPY OHMOJOTHH Kak
MpoMIBHOTO MpeaMeTa Ha YpPOBHE CpEIHEro o0Imero oOpa3oBaHUsS s OyIyIIeH
MpoeCCHOHATEHON  ACATEIPHOCTA B 00JacTH OWOJIOTHH, MEIWIIMHBI, HKOJIOTHH,
BETEpUHAPUM, CEIbCKOTO XO35MCTBA, TMHUILIEBOM MPOMBIIIICHHOCTH, ICUXOJOTHH,
HCKYCCTBa, CIIOPTAa - UMETh YETKHUE MPEJICTABICHUS O MATEPUAIMCTUYECKON CYIIHOCTH
T€HOMOB JKHBBIX OPTAaHU3MOB U PETYJISIHNIO UX PAOOTHI;

3HAHUE OCHOBHBIX (DAaKTOPOB OKPYKAIOIICH Cpeabl, BIMSIONIUX HA pPa3BUTHE U
CYILIECTBOBAHKE >KUBBIX OPTaHU3MOB, aJanTalui K (haKTopam OKpY>Karolleh Cpe/ibl;

3HaHHE OCHOBHBIX IMOJXOJO0B OMOTEXHOJIOTHH, MCIOJIb30BAHUS €€ JOCTHUKEHUN B
COBPEMEHHOM >KM3HU 4YE€JIOBEKa, OCOOCHHOCTU HMCMOJIB30BAHMS KUBBIX OPraHU3MOB IS
MIPOU3BOJICTBEHHBIX HYK/]l YEIOBEKA;

NOHUMAHHE  MOJIEKYJSIPHBIX ~ MEXaHM3MOB  peajiM3alldd  HAaCJEJICTBEHHOM
uH(pOpMaIUU U YMEHHE CBOOOIHO OMEPUPOBATH OCHOBHBIMU MOHSATHUSIMH MOJICKYJISIPHOM
OMOJIOTHU U €€ COBPEMEHHBIX HaIIPaBJICHUN —T€HOMUKHU, METareHOMUKH, TPOTEOMHUKHU;

3HaAaHWE OCHOBHBIX 3a00JI€BaHMI YEIOBEKAa, MEXaHU3MOB UX PAa3BUTHS, CIIOCO0AX UX
JTMAarHOCTUKH U JICUCHUS;

dbopMupoBaHHE YMEHHS HCIOJIL30BaTh MOHATUMHBIN ammapaT U CUMBOJIMYECKUM
SI3bIK TEHETUKH, TPAMOTHOE MPUMEHEHUE HaYyYHBIX TEPMHUHOB, MOHITUHN, TEOPHii, 3aKOHOB
U1 OOBSICHEHHSI HAOJI0/1aeMbIX OHMOJIOTMUECKUX OOBEKTOB, SIBJICHUM U MPOIIECCOB,
MO3BOJISIFOIIUX 3aJI0KUTh (DYHIaMEHT HAyYHOTO MUPOBO33PECHMUSI.

B nienHOCTHO-OpHEHTAITMOHHOM cdepe:

3HaHWE, YTO MPUMEHEHUE COBPEMEHHBIX TEXHOJOTUM MOJICKYJSIPHON OHOJIOTHH
MO3BOJISIET YCIEIIHO PEIIaTh TaKhe 371000 THEBHBIE MPOOJIEMBI, KaK OXpaHa OKpYKaromiei
Cpelbl, COXpAHEHUE 3/I0POBbS YEJIOBEKA, KOHTPOJIb U BOCCTAHOBJIEHUE SKOCUCTEM.

Temamuueckoe niaHupoearnue

Ne HaunmenoBanue pasaesioB/Tem KoJu-Bo Bo3moxHOCTB
n/n 4acoB HUCI0JIb30BAHMS
20P
6 knacc «Kax srcugomusie u pacmenus 34
npucnocadbausaromcsy (3600 YUOHHAS
9K0JI102US1)
1. | Msl uccnenayem *KuBble OOBEKTHI 6 https://Mmouypoku.pd
2. | BausiHue okpy»Karomieit cpeibl Ha )KUBBIC 12 https://mMouypoxu.pd
OpraHU3MBI
3. | BzauMopencTBHs )KMBBIX OPraHU3MOB 4 https://Mouypoku.pd
4, | YenoBek B )KMU3HU PACTEHUM M KUBOTHBIX? 6 https://Monypoku.pd
5. | DKOJOTMYECKUE HUIIN 6 https://Monypoku.pd




Ne HaumeHnoBaHue pa3iesioB/TemM KoJs-Bo Bo3mo:kHOCTE
n/n 4acoB HCIOJIb30BAHUS
20P
7-8 knacc «buomexnonozusny 68
1. | buoTrexHomorus 4 https://Monypoku.pd
2. | Mukpobuosorus 12 https://Monypoku.pdh
3. | DykapuOTHYECKHE OpraHU3Mbl B 12 https://mMonypoxu.pdh
OMOTEXHOJIOTHH (TJIECHEBBIE TPUOBI, TPOAOKH,
BOJIOPOCIIN)
4. | HacnenctBeHHas nHGopmarius 6 https://Monypoxu.pd
5. | Bupyconorus 6 https://Monypoku.pd
6. | 'eHHas umkeHeprs U OMOTEXHOJIOTUN 7 https://Mmonypoku.pd
7. | BUOTEeXHOJIOTHHU B )KUBOTHOBOJICTBE 8 https://Monypoku.pd
8. | buoTexHoNorny B paCTCHHUEBOICTBE 13 https://Monypoku.pdh
Ne HaumeHnoBaHue pa3iesioB/TeM Kou-Bo Bo3mokHOCTB
n/n 4acoB HCIO0JIb30BAHUA
20P
9 knacc «Monexynsapnvie ocHogvl puzuoniocuu 34
u ghapmaronocuuy
1. | ®dusmnosornyeckas XUMus 10 https://Monypoku.pdh
2. | MonekynsipHasi OMOJIOTHS 10 https://Monypoku.pdh
3. | dapmakosorus 14 https://Monypoku.pd
Ioypounoe nranuposanue
e Kou-Bo Bo3moxkHOCTH
u/n Tema ypoka YACOB HUCIOJIb30BAHUS
20P
6 xiacc 34
1 CBOICTBA U CTPOEHUE KUBBIX OPTaHU3MOB 1
(ctpoenue kneTku). Bua, oco0b — opranuzm https://Monypoku.pd
KaK ¢IMHAs CHUCTeMa
2 | Apanranuu (mpucnoco6isenus). [Tonsitue 1 https://MorypOKHP(
rOMEOCTa3a JKUBOTO OpraHu3Ma
3 Crnioco6w1 ero noayepkanus. [lorstue 1 https://Mouypoxi.pd
BApUATHBHOCTHU MIPHU3HAKA




HccnenoBarenbckue pabotel «Bce v (CHHUIIHI,
Oenku, Oepe3bl U T.11.) OJUHAKOBBIE?
doTtokBecT»

https://monypoku.pd

OrpanndeHuss MOP(HOJTOTHUECKUX U
dbuznonornyeckux aganrtarui. [louemy
OpraHU3MBbI HE CTAHOBATCS OECKOHEUHO
OOJBIINMHU, MAJICHBKUMH, BCESITHBIM

https://monypoku.pd

[Ipaktruueckas pabora «CocraBiisieM KHUTY
PEKOP/IOB PACTEHUH U )KUBOTHBIX HAILIETO
Kpash»

https://Monypoku.pdh

dakTOphl OKpYKAIOIIEH cpeibl (a0MOoTUYECKHE,
OMOTHYECKHE, AaHTPOIIOT€HHBIE)

https://Monypoku.pdh

[Tpumepsl abnoTHYECKHX (DAKTOPOB,
OKa3bIBAIOIINX OCHOBHOE BIIUSHUE HA
AKU3ZHEIEATEIbHOCTD )KMBBIX OPraHU3MOB:
TEMIIepaTypa, CBET, BIAXKHOCTh

https://Monypoku.pdh

[TpakTrueckoe 3anstue «LBer u Temno»
(KyOMKH JIb/Ia B3BECUTD, MTOJIOKUTH B YAIIKU
[letpu Ha pazHOLBETHYIO OyMary, yepe3 30
MUHYT B3BECUTh 32aHOBO — KTO ObICTpEe
pacrasin)

https://Monypoku.pdh

10

[IpakTnueckoe 3anstre «4YTo pacTBOpsieTCA B
BoJIe» (AKCcIepUMEHT « Kuakuit 1om»)

https://Monypoku.pdh

11

[Ipaktuueckoe 3anstue «Auddysus BeniecTs B
BoJie (pacTBOPHI)», «/IBHKEeHHE PacCTBOPOB 1O
LIBETKY»

https://Monypoku.pd

12

[IpakTuyeckoe 3ansTHE «Jlexa miaBaer B Boae
(aiicOepru, 3aMep3aHue BOJOEMOB)»

https://Monypoku.pd

13

[IpakTrueckoe 3anatue «Jlen mpu 3amep3anuu
pacuupsieTcs» (pa3pyluieHue KaMHs
(mouBooOpa3oBaHKe), 3aMEep3aHUE KIETOK)

https://Monypoku.pd

14

OcCHOBHBIE 3aKOHOMEPHOCTH TIPUCTIOCOOJICHUS
YKUBBIX OPTAaHU3MOB K a0MOTHYECKUM
dakTopam. [IprcnocobaeHNsS K OCHOBHBIM
abnoTHyecKkuM (paKkTopam: TeMIeparypa,
BJIQYKHOCTD U CBET

https://mounypoku.pd

15

[TpakTuueckoe 3anstue «lllyba» (KyOuku jbaa
3aBEPHYTH B Pa3HbBIN MaTepHall, B3BECUTh)

https://monypoku.pd

16

[Ipaktruueckoe 3anstre «[IurMeHTH (MOXKHO
pa3zenuTh Ha BATMAHE KPACUTEIH U3
dbaomacTepoB»

https://Monypoku.pdh

17

[IpakTrueckoe 3ansaTue «Kak :kMBOTHbBIE
MJIABAIOT B BOJIe» (DKCIEPUMEHT C MUIETKOM )

https://Monypoku.pdh




18

HccnenoBarenbckue paboTel «BrusiHue cBeta
(Teruia, BIaXKHOCTH, COCTaBa MOYBKI) HA
pacTeHUs B €CTECTBEHHBIX WJIM UCKYCCTBEHHBIX
YCIOBUSAX» (Ha JIOCTYITHOM MaTepualie)

https://Monypoku.pdh

19

buotnyeckue pakTopbl. 3aKOHOMEPHOCTU
Pa3BUTHS MEXBUIOBBIX B3aMMOOTHOILICHH.
KoaBouornus (XUITHUK-KepTBa; apa3uT-
XO035HH)

https://Monypoku.pdh

20

DBOJIIOLMS CTpATEruil TOOBIBAaHUS THUIIIH.
CounanbHocTh. Bunpi-BceneHusl. [lepeueHpb
pAaCTEHUN-BPEIUTETICH

https://Monypoku.pdh

21

HccnenoBarenbckas padota «Habmonenus 3a
B3aMMOOTHOIIEHUSIMH KUBOTHBIX MPU
JOOBIBAHUU MUY (KOPMYIIKY TSI TITHLL, JUISI
TOPOJICKUX UJTU CEJICKUX KMBOTHBIX ). BeO-
KamMepbD»

https://Monypoku.pdh

22

Uccnenoarenbckas paboTa
«PacnpocTpaneHne BUOB-CHHAHTPOIIOB B
HaIIed MECTHOCTH

https://Monypoku.pd

23

AHntponorennsie gakropsl. [IpaBna nu, uto
NEPBOOBITHBIE JIFOJI KUJIH B TADMOHUHU C
npuponor. OoMalIHUBaHUE U IPUPYUCHHE
YKUBOTHBIX U PACTEHUU

https://Monypoku.pdh

24

3adeM cracaTb BBIMUPAIOIINE BHUJIbI, KaK 3TO
nenath. KyJlbTypHbIE paCTEHUS U UX JUKHE
npeaku. [loueMy BaKHO UX COXPaHSTh

https://Monypoku.pd

25

Pa3Ho0Opa3ue KyIbTYypHBIX PACTCHHUM U UX
3HAYEHHUE B KU3HU 4yesioBeka. KpacHas kHura
Baieit Teppuropun. Ocobo oxpaHseMblie
TEpPUTOPHUH, 3anoBegHuku Poccun u mupa

https://Monypoku.pdh

26

[IpakTuueckast padota «PazHooOpasue
KYJbTYPHBIX PACTECHUI B BallleM PETHOHE)

https://Monypoku.pd

27

Uccnenosarenbckas padoTa «BiausiHue
aHTPOIIOTCHHBIX ()aKTOPOB HA Pa3BHUTHE
pacTeHUi B TOPOJIe/HACCIICHHOM ITyHKTE

https://Monypoku.pdh

28

[Ipaktrueckas pabora «OOIIT B Bamem
PErMOHE — YHUKAJIbHBIE 00BEKTHI IPUPOIBD)

https://Monypoku.pd

29

buocdepa — ogHa u3 BaxkHEHIINX 000J109€K
3emiu

https://Monypoku.pd

30

YTo Takoe «3KOJIOTMYECKUE HUILIM» U KaK OHU
dbopmupyrorcs?

https://mounypoku.pd

31

dopMupoBaHue 3HaHUN IO OUOPA3HOOOPA3HUIO
KU3HEHHBIX ()OPM, MOBEJICHICCKHIX

https://Monypoku.pdh




PUCTIOCOOICHUN, MOIUPUKALIMOHHAS
M3MEHYUBOCTH (Ha 0a30BOM YPOBHE)

32

PacturensHbie COO6HICCTB3 N UX THIIBI.
Pa3BuTHe 1 CMEHBI PACTUTCIIBHBIX COO6HICCTB

https://monypoku.pd

33

HccnenoBarenbckue padoThl « IKOJIOTUYECKUE
HUIIN BOKPYT TeOsi — onucaHue GakTopos
OKPYXKaIOIEeH Cpeibl»

https://Monypoku.pdh

34

HccnenoBarenbeckue padoTh
«Denonornyeckue HaOIIOICHU

https://Monypoku.pd

Tema ypoka

KoJu-Bo
JacoB

Bo3moxHOCTH
HCII0JIB30BAHUSA
20P

7 Kjaacc

34

[Tonatre OMOTEXHOIOTHU. 3aYEM YEIOBEKY
OMOTEXHOJIOTHH, B YEM UX MPEUMYIIIECTBO
nepes XUMUYECKUM CUHTE30M. OCHOBHBIE
OMO000BEKTHI OMOTEXHOJIOTHH: TIPOMBIIILICHHBIE
MHUKPOOPTaHU3MBbI, KIIETKW U TKaHU PaCTEHUU,
YKUBOTHBIX U Y€JIOBEKA, OMOKATAIN3aTOPhI

https://Monypoku.pdh

[Ipaktrueckas padora «IIpumepsl npuMeHEHUs
OMOJOrMYECKUX OOBEKTOB B TBOCH YKUZHH

https://Monypoku.pd

CoIpbe 17151 OMOCHHTE3a U OlIEHKA €T0
ounosiornyeckor eHHoCcTH. OCHOBHBIE
HMCTOYHUKHM YTJepoJia, azota, pocdopa,
MHKPOIJIEMEHTOB

https://Monypoku.pd

VccaenoBaHue HOBBIX HCTOYHUKOB ChIPbS
(BKJTIOYAsT BOIIPOCHI €0 IIPEIBApPHUTEILHOMN
00paboTKH), pa3pabOTKa HOBBIX MTUTATEIBHBIX
Cpell, B TOM YHCJIC BKITFOYAIOIINX
OMOCTUMYJISITOPBI U APYTHE DIIEMEHTBI
yIpaBICHUS ¥ ONTUMH3AI[UH ITPOIIECCOB
onocuHTe3a. MeToapl ONITUMU3ALIIU
IUTATEIbHBIX CPEJ

https://Monypoku.pd

[TonoxeHue NpoKapruoTOB B CUCTEME
oprannyeckoro mupa. Ctpoenue
OakTepuanbHON KieTku. Kinaccudukanms
0aktepuil. Mopdomorus 6aktepuit. [IpocThie u
CJIOHBIE METO[bl OKpAIIMBAHUS OaKTEpUHl.
dusnosiorust 6akTepuii: MUTaHUE, JbIXaHUE,
POCT U pa3MHOKEHHE. 3HAKOMCTBO C JOMEHOM
Apxen (3KcTpeMO(UIBLHOCTh, 0COOCHHOCTH
CTPOCHHUSI KJIETKH)

https://Monypoku.pd




JlabopatopHas pabota «DuKcupoBaHHBIC
npemnapatsl 6akTepuit. Onpenenenue Gopmbl
NPE/IOKEHHBIX KYJIBTYP MUKPOOPTaHU3MOB,
MCIOJIB3YS MPOCTON METOJ OKPACKH))

https://Monypoku.pdh

MOJI0YHOKHCIIOE U CHUPTOBOE OpOKEHHUE.
doTtoTtpodHbIE U XEMOTPOPHBIE OAKTEPHUH.
Kunerndeckoe onrcanue mporecca pocra
MUKPOOPTaHU3MOB. DKCIIOHEHITHAIbHAS
Mozenb pocta. Kuneruka rudenu
MHUKPOOPTaHU3MOB

https://Monypoku.pdh

JlabopartopHas pabota «IIpuroroicaue
NIPWKU3HEHHBIX MTPEnapaToB MOJOYHOKHUCITBIX
OakTepui»

https://Monypoku.pdh

[Tatorennsie 6akTepun. UymHas nmajiouka u
YyepHasi CMEpTh, OOTYJIU3M, CTOJIOHSK,
TyOepKyne3. Uctopust 60pbObI ¢
OakTepuabHbIMU HHDeKusMU. JlabopaTopHas
pabota «IloceB cMbIBa C pyK Ha YalllKu
[Tetpuy.

https://Monypoku.pdh

10

JlabopaTopHas pabota «Beiienenue 4ucTon
KyJIbTYphI OakTepuil. MeToa pa3BeeHHA.
MeToa HCTOMIAIOMIETO LITPUXA»

https://Monypoku.pdh

11

JlaGoparopnas padota «Mopdosoruueckas
XapaKTEPUCTUKA BBIAECIEHHOW YUCTOMN
KYJbTYPhI: XapaKTEpPUCTUKA KOJOHHUH, opma
OaKTepUi, TUIT KJICTOUHOU CTCHKH)

https://Monypoku.pd

12

Bolina 6eCKOHEYHOCTH: aHTUOMOTUKHU MTPOTUB
OakTepuil. MexaHu3Mbl ACHCTBUIM
aHTUOMOTUKOB. MeXKKIeTOUHAs
KOMMYHUKaIus 6akrepuii. UyBCTBO KBOpyMa.
JlaGoparopHas padota «CpaBHEHHE pocTa
MUKpPOOPTaHU3MOB Ha Yalike 0e3 U C
100aBJICHUS] aHTUOMOTHKOBY

https://Monypoku.pd

13

Uccnenoarenbckas padota «llouck
MUKpPOOPTraHU3MOB, 00J1aJal0IINX
AHTarOHUCTUYECKOW aKTUBHOCTBIOY

https://Monypoku.pdh

14

[Ipumenenue GakTepuil YEITOBEKOM.
Kunernueckoe onucanue OMOCUHTE3a
MPOAYKTOB MUKpoOpranu3mamu. bakrepuu,
KOTOpBI€ MOTYT Pa3JjiaraTh IJIaCTHK

https://mounypoku.pd

15

HccnenoBarenbckas paboTa «BeigeneHue
MOJIOYHOKHCIIBIX OaKTepH, HCCIICTIOBAHUE UX
AKTUBHOCTH

https://mounypoku.pd




16

Mukpoopranu3Msl B arpoOMOTEXHOJIOTHH.
HckyccTBEHHBIE acCOLMAIMU PACTEHNH C
MUKpoopranusmamiu. MccienoBaTenbckas
pabota «Briaenenue OakTepuil Moae3HBIX TS
pacTeHui

https://monypoku.pd

17

[1necHeBble rpUOBI TPOIYLIEHTHI OMOJIOTHYECKH
aKTUBHBIX BeniecTB. OO0IIast XapaKTepUCTHKA
JIPOXIKEeN caxapoMuueTos. Mcropus
VCIIOJIb30BaHUs IPOXKIKEN B TPAAUIIMOHHON
OMOTEXHOJIOTHH. TEeXHOJOTUHA BUHOJEIHS U
XJieOoTneyeH s, CIIeUaT3UPOBAHHBIEC PACHI
npoxokeil. Merabonusm apoxokeil. Peakuus
CIMPTOBOTO OPOKEHHUSI

https://Monypoku.pdh

18

JlaGopatopHas pabota «Iloacuer kineTok
JIpoxoken B kamepe ['opsieBay

https://Monypoku.pdh

19

JlabopaTtopHas pabota «O0HapyxKeHUE
MPOJYKTOB CIUPTOBOT'O OPOKEHUS: 3TUIIOBOTO
CIIUPTA U YTIIEKUCIIOTo ra3ay. [lonydenue
BTOPHYHBIX META0OJIMTOB B IpOKiKax. J[poxkiku
KaK TIPOyIeHTHl OnoTorumB. [lomydenne
1[EJIEBBIX OCJIKOB B JIPOXOKAX

https://Monypoku.pd

20

OCo0EeHHOCTH BET€TAaTUBHOI'O U II0JIOBOIO
Pa3MHOXKEHUS Y JIPOXOKEH, 3HAUCHUE U3YUCHUS
MHUTO3a M IIMTOKWHE3A JUIST ONITUMU3AINU
MPOIIECCOB KYJIbTUBUPOBAHUS APOKIKEBBIX
ITAMMOB, TOHUMAaHUS PUYKH MaTOT€HHOCTH
JIPOOKEH v TpuOOB, MOMCKA MUIIICHEH
(GyHTUIIUIOB U pa3pabOTKH HOBBIX
JIEKApCTBEHHBIX MPENapaToB

https://Monypoku.pd

21

Jlabopatopnas pabota «Habmronenue
Pa3MHOXKEHHUS JPOKKEBBIX KICTOK»

https://Monypoku.pdh

22

[Ipaktuueckas pabora «IlomydeHnue TBopora u
Kedrpa Ha OCHOBE MOJOYHOKHUCIIBIX OaKTEPHI»

https://Monypoku.pdh

23

[Ipaktrueckast pabota « OCHOBHBIE BUIbI KBaca
Y UX XapaKTEPUCTUKaY. «/[poxoku u
MOJIOYHOKUCIIbIE OaKTepUH, IPUMEHSIEMBIE JIJIS
IIPOU3BOJICTBA KBACA»

https://mounypoku.pd

24

[Ipaktrueckast pabora « CpaBHUTEIIbHBIN
aHaJIN3 Pa3BUTHUS JPOKKEN B a9POOHBIX U
aHa’POOHBIX YCIOBUAX

https://Monypoku.pdh

25

[TpakTraeckas pabora «MeToabl OIEHKH
CBOMCTB XJIEOOTIEKAPHBIX JAPOAOKEH.
OcoOeHHOCTH TTPUMEHEHMS ITPECCOBAHHBIX,
CYUIEHBIX U MHCTAHTHBIX JPOXIKEN

https://Monypoku.pdh




26

HccnenoBarensckas padota «BrnusHue
(bu3UKO-XMMHYECKUX (PAKTOPOB HA KAU€CTBO
OMOTEXHOJIOTUYECKON MPOTYKITUH (KBac,
Kedup, ChIp, XJ1eO U ap.)»

https://Monypoku.pdh

27

Bonopocnu — nepcneKTUBHBIN 00BEKT IS
MIPOU3BO/JICTBA OEJIKA U YTIIEBOJIOB.
buorexHonornueckmue MeTOIbI OUMCTKH
TBEPIBIX, )KUIKUX OTXOJ0OB M Ta3000pa3HbIX
O0TXO0J0B ITpon3BoOACcTB. CTOUHBIE BOJIbI. CXEMBI
OYnCTKH. BHOPUIBTPEI, a9POTEHKH,
METAHTEHKU, OKCUTCHKHU. AKTUBHBIN WU U
BXOJSIIIUE B HETO MUKPOOPTAHU3MBI.
Hcnonp30BaHu€e BOJIOPOCIIEH B OUUCTKE
CTOYHBIX BOJI

https://Monypoku.pdh

28

UccnenoBarenbckas padoTa «BiausiHue
(U3UKO-XUMHUYECKHUX (DAKTOPOB HA POCT
Bojopociu (Chlorella vulgaris)»

https://Monypoku.pd

29

HacnenctBeHHOCTL 1 UBMEHUMBOCTE —
OCHOBHBIE CBOMCTBA KUBBIX OPTaHU3MOB.
N3menunBocTh. BUIBI N3MEHYUBOCTH

https://Monypoku.pdh

30

[Ipaktrueckas pabora « MoaudukanoHHas
U3MEHUYUBOCTD (JIUCTHS, UTOJIKU C OJTHOTO
JIEpEBA)»

https://Monypoku.pdh

31

['en — maTepuaNbHBIN HOCUTEIND
HACJIEACTBEHHOCTH U U3MEHYUBOCTH.
HyknenHnoBsie kucnotsl. Jlokanuzanus
I€HETUYECKOro Marepuaia B KieTke. [lenenue
KJIETOK

https://Monypoku.pd

32

Permmmukanus JIHK. OcHoBHas morma
MOJIEKYJIApHO#1 Ononoruu. Tpanckpumnims.
Tpancisinua. Myranun

https://Monypoku.pd

33

[Ipaktrueckas pabota «I'eH — UHCTPYKIMS O
cOOpKe KJIETKH (Ha Oucepe wiun
KOHCTPYKTOPE)»

https://Monypoku.pd

34

[Ipaktrueckas pabora «MyTarus Ha
OyTepOpoe (000 00BEKT U3 MPEABITYIICH
paboThI, T7Ie K3MEHEHUE UHCTPYKITUU TPUBEACT
K U3MEHEHHUIO BHEITHETO BUA O0HEKTA)»

https://Monypoku.pd




Bo3moxHOCTH

Ne Kou1-Bo
u/n Tema ypoka 4ACOB HCII0JIb30BaHNSA
20P
8 kiacce 34
1 | [lonoxeHue BUPYCOB B CUCTEME 1
OPraHH4ECKOro MUpa. CrpykTypa u https://MoHypoKu.pd
XUMHUYeckui coctaB BupycoB. Kinaccudukanms
BHUPYCOB
2 Penponykuus Bupycos. [Ipocmotp 1 hitps://MoHypOKH.pd
JOKYMEHTAJIBHOTO (hHIbMa O BUPycax
3 Bupyceol - Bo30yauTenn nHOEKIIMOHHBIX 1
6onesneit. OukoBupychl. bakrepuodaru: https://Monypoku.pdh
CTPOEHHE, CBOMCTBA, IPUMEHCHUE
4 ITpakTrdeckas padora. «MeToa pa3BeICHUI 1 https://Monypoku.pd
5 [IpaxkTuueckas padora. « TurpoBanue 1
6 ;;{ TepHo d)aFOBI:; P https://mouypoku.pd
6 buonoruueckue MeTo1bl 60pbOBI C BUpyCaMU 1 https://Monypoku.pd
7 OCHOBBI TEHHON MHKEHEPUH. BeKTop?. 1 https://MouypoKupe
Cnernududeckue pepMeHThI OaKTepuid
8 [IpakTyeckas pabora « QHIOHYKII€a3bI 1
pectpukiuu (paboTa ¢ HyKJI€OTHUTHBIMU https://Monypoku.pdh
MIOCJIEIOBATEIBHOCTSIMU Ha OyMare)»
9 buotexHomoruu npoayKiuu 6€JIKOB B 1
OaKkTepUaNIbHBIX KyJIbTypax. JlocTuxkeHus https://Monypoku.pd
TCHHON WH)KEHEPUHU W OMOTEXHOJIOTHUHU
10 | CRISPR/Cas — cucrema aganTuBHOTO 1
. . https://Monypoku.pd
UMMYHHTETa OaKTepuil U apxei
11 | I[Ipaxktuueckasa padora «l eHHbIE HOKHHUILIBI - 1
ClgISPlUCas (I\/II)OJleJ'II/IpOBaHI/Ie Ha Oymare)» https://momypoxu.pd
12 | I'MO. Metoas! nonydenus MO 1 https://Monypoku.pd
13 | Urpa-muckyccust « Berurpaii rpant Ha co3nanue 1 https://Mouypokupe
I'MO»
14 | JlomecTukanust OCHOBHBIC JOMAIITHUE 1
’KUBOTHBIC; COBPEMEHHBIE YKCIIEPUMEHTAX I10
JIOMECTUKAIIMU KUBOTHBIX (JIUCHIIA, HOPKA U https://Monypoku.pdh
Jp. — SKCTIEPUMEHTBI HAYYHOU ITKOJIBI
akajiemuka bensena)
15 | duckyccusa «JlomecTukanus, Bce JId paCTCHHS 1
¥ )KHBOTHBIC, KOTOPBIC JKUBYT PSIIOM C
YEeJIOBEKOM UM OJIOMaITHUBAIOTC? MOXXHO Jn https://Monypoku.pdh

CUYMTATh TapaKkaHa OJIOMAITHEHHBIM
KUBOTHBIM?)




16

COBpeMeHHBIe METOObI B X KMBOTHOBOJACTBC:
TpaHCIUIaHTalusA 3M6pI/IOHOB, XUMCPHBIC
JKUBOTHBIC, KIIOHMPOBAHHC

https://monypoku.pd

17

[IpakTuyeckas pabora «Metoauka
KJIOHUPOBaHMsI (MOJIeTMpOBaHKUe Ha Oymare)

https://monypoku.pd

18

OcHoBHBIE 00JIE3HU )KUBOTHBIX U POJIb
NaTOT€HHBIX MUKPOOPTaHW3MOB U Mapa3UTOB B
Pa3BUTHH 3a00JIEBAHUI TOMAIITHUX KUBOTHBIX
U OCHOBHBIX Mepax 00pHObI ¢ HUMU; POJIb
M0JIE3HBIX MUKPOCUMOHOHTOB B OpTraHU3Me
KUBOTHBIX

https://monypoku.pd

19

[TonoxutenpHOE U TOOOYHOE (OTPUIIATEIIHHOE)
BO3JICICTBUM aHTUOMOTHKOB Ha OPTaHU3M B
X0J1€ JICUSHHUS )KUBOTHBIX; LIEJIU U 3aa9H
BEeTepUHApUH. BHOTEXHOJIOTHS KOPMOBBIX
mpenapaToB

https://Monypoku.pdh

20

[IpakTruueckas padota «CocTaBlieHHE palMoHa
MUTaHUS KUBOTHOT'O, pACYET PacXo0I0B Ha
COJICpKaAHUEN

https://Monypoku.pd

21

Uccnenosarenbckas padota «O1eHka KauecTBa
MOJIOYHOM MTPOAYKIIUN»

https://Monypoku.pdh

22

OcHoBHBIE METOIBI cenekimu. ['ubpuanzanus.
dopmebl 0TOOpa

https://Monypoku.pdh

23

OCHOBHBIC HANIPaBJICHUS CEJICKIINU:
YIAYYIIEHUE YPOKAUHOCTH, YCTOMYMBOCTH K
OMOTUYECKUM M a0MOTHYECKUM (hakTOopam

https://Monypoku.pd

24

[IpakTruueckas padota «BripamniuBaeM ropox.
Kak npoBecTH CKpelIMBaHKUE ¥ TOPOXay

https://Monypoku.pd

25

OcCHOBHBIE TTOJIXOJIBI CEJNIEKIIUH 1
OMOTEXHOJIOTHH KYJIbTYPHBIX PACTECHUH.
['uOpunm3anus, oTaajaecHHas THOpUIN3aIus,
HCKYCCTBEHHBIN 0TOOp, FreTepo3uc,
TpaHchopMaIys, MyTareHe3, TCHETHIECKOE
pEAAKTUPOBAHUE)

https://Monypoku.pd

26

Uctopus cenexunn B Poccun n mupe, ucropus
Pa3BUTHUS BAXKHEUIINX COPTOB KYJIBTYPHBIX
pacTeHui

https://monypoxu.pd

27

Kak yenoBek MokeT MOAUPUIIUPOBATD
pactenusi? ['eHHas uHKeHepus pacteHui: Uto
TAaKO€ F€HETUYECKasi MHKEHEPHs paCTEHUN

https://mounypoku.pd

28

TpaHcrenssle pacteHusi. MeToAbI TOJTyYEHUS

https://mMonypoku.pdh

29

OObpazoBaHue OIyxoJiel y pacTeHHI.
ArpobaktepuanbHas Tpancpopmanus: Ti-
wiasmuabl. ['ensl T-JIHK

https://mounypoku.pd




30

MoseKyIapHO-TEeHETUYECKUE MEXaHU3MbI
Tpanchopmanmu. ['eHeTnIecKoe
pPEIAKTUPOBAHHE

https://monypoku.pd

31

COBpCMCHHBIG IMoAXO0AbI 1 JOCTHUIKCHUA
I'CHCTHYCCKOT'O PCAAKTUPOBAHHA paCTeHI/Iﬁ

https://monypoku.pd

32

[IpakTuueckas pabora «I'eHOMHbBIE HOKHHUILIBI
(MmonenupoBanue padotsl cuctembl CRISP-

Cas)

https://Monypoku.pdh

33

EcTp 11 xu3Hb B ipobupke? bruorexHomorus
KYJbTYPHBIX PaCTEHUI

https://Monypoku.pdh

34

HccnenoBatenbckas pabota «BreipamuBanue
pacTeHuil B mpoOupke (MOKHO
BOCITOJTB30BATHCS PE3YIbTAaTAMU MPEIBITYIITNX
HKCIIEPUMEHTOB IO COCTABIICHUIO
MTATATEIBHBIX PACTBOPOB IS PACTCHU )»

https://Monypoku.pdh

Tema ypoka

KoJua-Bo
9acoB

Bo3MmoxHOCTH
HCII0JIb30BAHUSA
20P

9 kiacce

34

BBenenne. buoreHnnie 3j1eMEeHTHI:
opranorensl: O, C, N, H. AktuBHbIE (POpMBI
KUCIIOPOJIa, UX MOJIyYEHHUE, HEUTPATU3ALIUSL.
MakposaeMeHThI: TPOIEHT COJIEP>KaHUS B
OpraHu3Me, BBITIOTHsAeMas (YYHKITUS,
co/iep;KaHue B poayKTax nutanus. Ca2+ -
CBSI3BIBAIOIINE OCIIKH, JESTTOHUPOBAHNE
KaJIbIUSI, PETYJISALMS YPOBHS KaJIbIUS B
OpraHu3Me: TOPMOHBI TToYeK. Mg — cTpoeHue
xjiopoduiiia, €ro akTUBaILKs COJTHEUHON
DHEpruen

https://Monypoku.pd

MHUKpPO3JIEMEHTBI: B KAKUX MOJIEKYJ1aX
COJIepIKaTcs, BBIMOIHAEMast (PyHKLINSA,
COZIEpKaHME B IIPOAYKTaX MMUTAHUS.
[TocnencTBus nepeo3upPOBKU
MHUKpOdJIEMEHTaMHU. Fe — ycBanBaembIe TUIIBI
COEMHEHUN xKele3a. ['eMornporenHsl,
reMOLMAaHNH, IUTOXPOMBI. Cu — YCBOCHHE U
TpaHcnopT meau. benku, conepxaiiue Menb.
[TaTosnornueckue cuHaApOMbl MeHKe U
BuiibcoHa, cBs3aHHbIE ¢ META00JIM3MOM MEJIH.
Toxcuunsble aneMenTsl [lepuoanueckon
CUCTEMBI JUIsl OprainsMa. Bimsinue nepocraTka

https://mounypoku.pd




MAaKpO ¥ MHUKPOAIJIEMEHTOB HA JKUBBIE
OpPraHU3MbI

HCCHCI{OB&TCHBCK&H pa60Ta «KonanuectBenHas
OOCHKA COACPIKAHNA MUKPOIJICMCHTOB NN
BUTAMHWHOB B ITMIICBLIX IIPOAYKTAX»

https://Monypoku.pdh

XKupsl. 3a001eBaHUs YEIOBEKA, CBA3AHHBIC C
HapyLIEHUSIMU KUPOBOIO0 OOMEHa.
Jucnunuaemun. YiieBoibl. 3a00JeBaHUS
YeJI0BEKa, CBSI3aHHbBIC C HAPYLIECHUSIMU
yraeBogHoro ooMeHa. CaxapHblid JuadeT.
benku. Ctpoenue. 3a0oeBaHus 4eloBeKa,
CBSI3aHHBIEC C HAPYIICHUSIMU OEITKOBOTO
oOmeHa. @yHkuuu 6enKoB. DepMEHTHI.
Mexanusm aerictBus. Kimaccel
dbepMeHTaTHBHBIX peakiuii. KodepMeHThI

https://monypoku.pd

HpaKTI/ILIeCKOC 3aHsaTHEe «KayecTBEHHBIC
PCAKINH Hd OPTAHUYICCKUC MOJICKYJIBI»

https://Monypoku.pdh

IIpakTueckoe 3ansatue «/lenarypanus
OEJIKOBY

https://Monypoku.pdh

BuTtaMuHbl )KUPOPACTBOPUMBIE,
BOJIOpacTBOpUMBIE. [IpeBpariieHne BUTAMUHOB
B aKTUBHBIE (POPMBI KOYEPMEHTOB.
AButamuao3bl. OCHOBHBIC THUIIBI
MeTa0O0IUYECKUX PEaKIUH.
buosnepreruueckue mporieccol. [ Tukomus.
uxn Kpe6ca. Ienp nepeHoca 3J1eKTPOHOB.
Oxkwucienue )upHbIX kuciaot. Katabamuzm
aMUHOKHUCNOT. I mokoHeorene3. CuHTe3
YTJICBOJIOB, OCTIKOB, )KHPOB.
MeTabonuTHYeCKHE 3a00I¢BaHMS

https://Monypoku.pd

[TpaxTrueckoe 3ansaTe «Pemenne 3amad Ha
DHEPIreTUICCKUN OOMEHY

https://Monypoku.pd

Knerka. [Tousatue memOpanbl. yHKUIUN
MeMOpad. Buabl TpaHcnopTa B KJIETKY.
MemOpaHHbIe OpraHouibl. 3a00JIeBaHUS
CBS3aHHBIE C HAPYIIEHUEM Pa0OThI
MEMOpaHHBIX OpraHesl, 00JIe3HU HAKOIUICHHUS.
TUnbl KOHTAKTOB MEXYy KJIETKaMH. 3HAUCHHUE
MEKKJIETOYHONH KOMMYHUKALIUK JIJIS1 310POBbSI
opraHusma

https://mounypoku.pd

10

[TpakTuyeckoe 3ausTHE «/{nanus (kiaerouka
Tpayoe)». Anpo. YpoBHU ynakOBKH
XpoMaTHHA. XPOMOCOMHBIE TEPPUTOPHH.
HememOpaHHbIe OpraHOU/IbI

https://mounypoku.pd




11

OCHOBHBIE BEXH PA3BUTHUS MOJICKYJISIPHOM
ouonoruu. HyknennoBsie kucinotsl. OCHOBHBIC
MPUHITUIIEL cTpoeHMs. [IpakTuaeckas pabota
«Brigenenue JIHK u3 6ananay

https://Monypoku.pdh

12

[IpakTuyeckas pabora «Moxaens JIHK-
OpUraMm»

https://monypoku.pd

13

[Ipaktuueckas padora «Ornpeaenenue
kadecTBa npenaparoB JJHK ¢ momorisio
cnexkTpodoToMeTprm» (TPH HATAIUH
000pyT0BaHUs)

https://monypoku.pd

14

Martpuunsble cuHTe3bl. Perumkanys — ocHOBa
KJIETOYHOTO JeieHus. [[pUHIIUIIBI peruIuKaIny.
[IpakTnueckas pabora «PemnukaruBHas
MaIlHa (Urpa-1eMOHCTpAITHs )»

https://Monypoku.pdh

15

[Ipaktuueckas padota «I1LP (Mmonensb
aMmIuiiukanys Ha Oymare)»

https://Monypoku.pdh

16

MyTtanuu. YUTo BbI3bIBACT U3MEHEHHUS B
ctpoenuu JIHK. IIpuniunel penapamumu.
Tpanckpunius. [Ipaktuueckas padora «Cuna
IIPOMOTOPA»

https://Monypoku.pdh

17

I'eneTnueckuii Kox.
[IpakTuyeckas pabora «Pemenne 3amay Ha
TEHETUYECKUU KOJ» TpaHcasdus

https://Monypoku.pdh

18

[IpakTuueckas padota «PoiguHT OEITKOBY

https://Monypoku.pdh

19

Opranusanusi FreHOMa BUPYCOB
[IpoTHBOBHUpPYCHBIE CPEACTBA, MEXAHU3MBI X
neuctBud. Opranuzanus reHoma OakTepui
AHTHOaKTepuaIbHbIC IpEnaparsl.
Uccnenosarenbckas paboTa
«PacnpocTtpanenue
AHTUOMOTHUKOPE3UCTEHTHBIX OaKTepUii»

https://Monypoku.pd

20

Opranuzanust reHoma 3yKapuoT I'eHoMHOe
penaktupoBanue. [Ipaktuueckas padbora
«PaboTa B COBpeMEHHBIX T€HETHUECKUX 0a3zax
nanubiX. [IpoBenenue In silico ananuza
[10CJIEIOBATEIbHOCTEN TEHOBY

https://Monypoku.pdh

21

[Tonsatue o nekapcrBax. [IpuHIMIIBI MOAX0AA K
IIOUCKY HOBBIX JICKAPCTBEHHBIX CPEJICTB.
CxpuHMHT U ero MeTojibl. MccienoBaTenbekas
paboTa « IKCIEPUMEHTHI IO ONPEIETICHUIO
TOKCUYHOCTH BEILIECTB HA APTEMUIUSIX»

https://Monypoku.pdh

22

[Tytu BBenenus JIC. apmakokuHeTHKA
JIEKapCTBEHHBIX BelIecTB. BcackiBaHune
(abcopbruust) nekapcTB. OCHOBHBIE MEXAHU3MBbI

https://mounypoku.pd




BCAChIBaHUA. TpaHCIIOPT JIEKAPCTBEHHBIX
BemiecTB. ['eHbl 1 OeKku nepBoi (a3bl
ouotpanchopmariu. [1yTtr BeiBeeHNS
JIEKapCTB U3 OpraHu3ma. JKCKpeLus u
sanuMuHaLus. ['eHsl 1 6eKku BTOpOit (a3bl
ouotpanchopmaimu. GapmakouHaMuKa.
['maBHOE 1 MOOOYHOE, PE30POTUBHOE U
MECTHOE, MPSIMOE, HENPIMOE U pedIeKTOPHOE
nencTBue. Buabl B3auMOIEHCTBUS JICKAPCTB.
CuHEeprusM U aHTaroHW3M P COBMECTHOM
NENCTBUM JIEKAPCTBEHHBIX BEIIECTB, UX
Pa3HOBUIHOCTH

23

TpancmemMOpaHHbIN CUTHAMHT. THUITBI
KJIETOYHBIX pelenTopoB. MeMOpaHHbIE:
MOHHBIE KaHAJIbI, KATAIMTUYECKUE U
conpspkeHHble ¢ G-Oenkamu;
BHYTPHUKIIETOYHBIE: IUTOIIIa3MaTUHUECKHUE U
saepHble. MeXaHU3Mbl JINTaH1-PELENTOPHOTO
B3anMOAEUCTBUA. CEIEKTUBHOCTD
(130UpaTenbHOCTD) EUCTBUS, CBSI3b
«XUMHUYECKAsS CTPYKTYypa —
(apmakonoruyeckas aKTUBHOCTb BEIIECTBY.
PapMaKoJIOrH4eCKOM MOIYJISIUN
CHUHANITHYECKON XOJMHEPTUYECKON MEepeIavn.
MonekynsipHbId MEXaHU3M JEUCTBUS U
dapmakonoruyeckue cBomcTea M-
XOJIMHOOJIOKATOPOB, TAHTITNOOIOKATOPOB U
Kypapernogo0HbIX CPEACTB.
®apMaKoJIOrH4ecKasi perysius akTUBHOCTH
aJpEHEPTUYECKOTO CUHAICA.
ApEeHOMUMETHKH, aAPEHOOIOKATOPHI,
CUMITATOJUTUKHU

https://Monypoku.pdh

24

[IpakTuueckas padora «Bnusuaue anpenanna
Ha CepJIeYHBIE COKpaIeHus (IporpaMMHOe
obecrieueHue)»

https://Monypoku.pd

25

MonekynsapHas hapMakoIorus
aHTHAJJIEPTHYECKHUX CPECTB. [ MICTaMHUHOBBIC
PEIENTOPHI: TUIIBI, MOJICKYJIIpHAs
opranu3zanus. Ctabunuzatopsl MeMOpaH
TYUYHBIX KJIETOK: MOJIEKYJISIPHBIN MEXaHU3M
IeCTBUS, 0COOEHHOCTH KIMHUYECKOTO
MPUMEHEHHUS, TOUYKU TPUIIOKEHUS ACHCTBUS
MHTHOUTOPOB JIMIUAHBIX MEINATOPOB

https://Monypoku.pd

26

MexaHu3M JeHUCTBUS U IPUMEHEHNE
[penapaToB, CTUMYJIUPYIOLIUX IIPOLIECCHI
nMMyHHUTETA. PapMakoIOrHIecKas

https://monypoku.pd




XapaKTepUCTHKA HHTEPJICUKHHOB: MOJIy4YeHHE,
MEXaHU3M JIeUCTBUs, TpuMeHeHne. OCHOBBI
maTo(U3HOIOTUN OCTPO(Ha30BOTO OTBETA,
MeInanus BoCrajgeHus. MOJIeKyJIApHBIN
MEXaHHU3M MPOTHUBOBOCHAIUTEIBLHOTO JEHCTBUS
TITFOKOKOPTHKOCTEPOUIOB, HECTEPOUTHBIX
IPOTHUBOBOCIIATIMTEIBHBIX CPECTB

27

[IpakTrueckas padora «I'ucronornyeckue
IIperapaTbl UMMMYHHOU CHCTEMBI»

https://Monypoku.pd

28

[ToHATHE O HAPKO3€ M HAPKO3HBIX MpENapaTax.
KneTouHslil 1 HEpBHBIN HAPKO3.
PapMaKoJIOrH4eCcKasi XapaKTEPUCTUKA
OTAEIBHBIX TPYII HAPKO3HBIX CPEJCTB.
ITocnenoBaTeIpLHOCTE AEHCTBUS HA
LIEHTpaJIbHYI0 cucteMy. [IpakTudeckas pabota
«I'ucronornueckue npenapaTbl HEPBHOU
CHUCTEMBI»

https://Monypoku.pdh

29

Du3NoIIOrMIecKuii COH; ¢a3bl cHa. Bus
HapymeHun cHa. [lonarue o
MEJIUKAMEHTO3HOM CHE U CHOTBOPHBIX
npemnaparax (TUMHOTHKAX). MoJIeKyJIsIpHbIE
acrekThl Houutenuu. OnuaTHble pelenTophl,
UX TUINBL. DHKEe(DaTUHBI U SHAOP(OUHBI -
SHJIOT€HHBIC JINTAH/Ibl ONMMATHBIX PELEITOPOB

https://Monypoku.pdh

30

AHTHUIICUXOTHUYECKOE JICHCTBUE, BIUSHUE Ha
(GYHKITUIO SKCTpanupaMuIHON CUCTEMBI,
AMOIMOHAJIbHYIO cepy, PBOTHBIN LIEHTP,
apTepUaIbHOE AABIICHUE, LICHTP
TEPMOPETYJIALNU. MOJEKYIJISIPHbIE MEXaHU3MBI
JNEUCTBUSI HEUPOJIENITUKOB, BIUSHUE Ha
nohaMHUHOBBIE, CEpPOTOHUHOBBIE, AJIPEHO- U
TMCTAMUHOBBIE PELIENITOPHI, UX ICMCTBUE HA
KJICTOYHBIC MEMOpaHbI, Ha JICTIOHUPOBAHUE
TKaHEeBBIX MOHOAMHUHOB. [loTeHmnuar-
3aBUCHMBbIC HATPHUEBBIC KAHAJIbI KaK MUIIICHA
JIEHCTBUS MECTHBIX aHECTETUKOB. CIIOCOOBI
MHTMOMPOBAHUS MOTCHITUAI-3aBUCUMBIX
HATPUEBBIX KAHAJIOB MECTHBIMU AHECTETHUKAMU

https://Monypoku.pd

31

[Tpaktuueckas padora «Kapra sxcripeccun
10(aMUHOBBIX U CEPOTOHUHOBBIX PEIICTITOPOB
B MO3I€ MBI

https://mounypoku.pd

32

Uccnenosarenbckas padota «lloBeneHueckue
TecThl Ha ppiOKkax Danio rario. CBetyio-TeMHas
Kamepay

https://Monypoku.pdh




33 | UccnenoBarensckas padota «[loBenenueckue
TeCThl Ha ppiOkax Danio rario. OTKpbITOE https://monypoku.pd
OJIe)»

34 | UccnenoBarenbckas padora «IloBeneHueckue
TecThl Ha ppiOKax Danio rario. CtaiiHoe https://mouypoku.pd

ITIOBCOCHUC)

IIKOJIbHUKOB. bronorus. 5-9 kiaaccen». MeTtoaudeckoe rocooue.

Vuebno-memoouueckoe obecneuenue obpazosamenbHo2o npoyecca
1. CmupnoB U.A., Mansnesckas H.B. «buonorus. 5-9 knaccel. MccnenopaTenbckue
U IPOEKTHBIC PaboThl». YueOHoe mocodue.
2. Slxymkuna E.A., TlonoBa T.I'. «buonorus. 5-9 kiaccel: mpoeKTHas JeSTEILHOCTD
YYaIXCS.
3. I'pomoBa JI.A. «Opranusaiiys IpoeKTHOW M HMCCIIEIOBATENbCKON JEATeIbHOCTH




