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IHOACHUTEJIbBHASA 3AIIMCKA

AKTYaJlbHOCTh W Ha3HayeHue mnporpammbl. [lporpamma paspaboraHa B
COOTBETCTBUM C TpeOoBaHUsIMU DenepalbHOTO TOCYJapCTBEHHOIO 00pa3oBaTEIbHOIO
CTaHJapTa OCHOBHOIO O0O0IIero oO0pa30BaHWsA, OPHUEHTUPOBAHA Ha OOecleyeHHUe
UHAMBUIYAJIBbHBIX NOTpPEOHOCTEW OOy4aromMXcs M HalpaBi€Ha Ha JOCTUKEHHE
IUTAHUPYEMBIX PE3YyJbTAaTOB OCBOEHHUS MPOTPaMMBbl. OJTO TIO3BOJISIET OOECHEYUTH
eAUMHCTBO 00sA3aTenbHbIX TpeOoBanuii PI'OC BO BceM MNPOCTPAHCTBE IMIKOJIBHOIO
o0pa30BaHMs: HE TOJIBKO Ha YPOKE, HO U 3a €ro Ipe/esiaMu.

AKTyaJIbHOCTh ~ pealM3allii  JaHHOW  MporpamMmbl  OOyCJIOBJIIEHAa  caMoOu
0COOEHHOCTBIO TPOEKTHO-UCCIIEA0BATENBCKON IEATENBHOCTH. DTa A€ATEIbHOCTD JIEKUT
B OCHOBE [T03HABATEIbHOIO HHTEpeca peOeHKa, SBISETCS 3aJJ0TOM YMEHUS TUIaHUPOBATh
J00BIE ICMCTBUS U BaXKHBIM YCIOBUEM YCIIEITHOM peanu3anuu uaei. Jlroopie n3MeHeHusl
COBPEMEHHOI0 OOIECTBA CBSI3aHbl C MPOEKTAMH W MCCIEIOBAaHUAMH — B HayKe,
TBOpUYECTBE, OM3HECE, OOIIECTBEHHOM XHU3HU. [103TOMYy Ba)KHBIM 3JIEMEHTOM PAa3BUTHS
JUYHOCTH OOydyarouierocsi siBjsieTcsi (POpMHUPOBAHHE OCHOBHBIX HABBIKOB IPOEKTHO-
UCCIIE0BATEIIBCKOMN €A TEIbHOCTH.

[IporpamMmoii mpeaycMOTpeHO (OPMUPOBAHHUE COBPEMEHHOIO TEOPETHUYECKOTO
YPOBHSL 3HAHMH, a TakXKe M MPAKTUYECKOTO OIbITa paboThl € JAOOPaTOPHBIM
000pyZOBaHUEM, OBJIAJICHUE MPUEMAMH HCCIEAOBATENbCKON NeATeNbHOCTH. MeToabl
OpraHu3alid  00pa3oBaTEeNIbHOM W HAYYHO-UCCIEIOBATEIbCKOW  AESTENbHOCTU
NpeaycMaTpuBalOT (HOPMUPOBAHHE Y OOYYAIOLIMXCS HECTaHAAPTHOTO TBOPYECKOTO
MBIILIEHUS, CBOOOIbI CAMOBBIPAKEHUS U MHAUBUAYAJIbHOCTH CYXICHUM.

JUis mojHOro ydera MNOTPeOHOCTEHW yyallMxXcs B MPOTrpamMMe HCIOJIb3YEeTCs
Iu(pGepeHIUPOBaHHBIA MOAXO0J, YTO CTUMYJHUPYET Y4Yallerocs K YBEJIUUYEHUIO
HOTPeOHOCTH B MHJIMBUYaJIbHOU, MHTEIJICKTYaJIbHOM U MO3HABATEIBHOMN 1€ATEIbHOCTH
Y pa3BUTHUIO HAYYHO-KMCCIIEIOBATENBCKUX HaBBIKOB. [Iporpamma cranet BocTpeO0OBaHHOM
B IEPBYID OuYepelp IIKOJbHUKAMH, KOTOPBIE HWMEIOT CTOWKHHA HWHTEpPEC W
COOTBETCTBYIOIIYIO MOTHUBALMIO K U3YUEHHUIO MPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA,
€CTECTBEHHBIM HAyKaM U TEXHOJOTHSIM.

B nmoapocTkoBOM BO3pacTe ydauecs MposiBIsAIOT CBOKO 3aMHTEPECOBAHHOCTD B TOM
WIM WHOW 00JIacTM 3HAaHWW, HAYYHOM HalpaBiICHUH WM MNPOPeCCHOHATBHON
AesTeNbHOCTH. TakuM 00pa3oM MPOUCXOAUT (HOPMUPOBAHME I[TO3HABATEIBHOM U
npodeccHoHanbHON COCTABISAIONICH JTUYHOCTH, IOMOTAET y4daluleMycsl B ONpeiesieHun
OyIyl1ero KU3HEHHOT'0 IyTH U B TPO(PECCHOHATLHOM BBIOOPE MOCIIE OKOHYAHUS IIKOJIBI.
[TogoGHOTrO pojia 3aMHTEPECOBAHHOCTh CTUMYJIMPYET MOCTOSIHHOE JKEJIaHUE IIKOJIbHUKA
K TO3HAaHUIO HOBOIO, PACHIMPEHUIO U YIiayOJEHUI0 COOTBETCTBYIOLIMX 3HAHUM, U



NOJIy4YEHUIO HOBBIX B TOM YHCIJIE NPAKTUYECKUX HABBIKOB, a TAaK)XE€ MOTHUBUPYET
ydaierocsi Ha mpohOpHUEeHTAIIHIO.

[TporpaMMa HareneHa Ha MOMOILb PEOEHKY B OCBOCHHMH OCHOB OPraHU3aLUM U
OCYILIECTBIICHUS] COOCTBEHHOM NMPOEKTHO-UCCIIE0BATENBCKON IEATENBHOCTH, a TAK)XKE B
npuoOpeTeHUH  HEOOXOAWMOTO OmbITa g paboThl HaAd  WHAWUBUAYAIbHBIM
UCCIIEIOBaHUEM MU MpoekToM. [IporpaMma moMoXeT MIKOJIBHHUKY B Ooiiee TIIyOOKOM
U3YYEeHUU UHTEPECYIONIel ero 00IacTu eCTECTBEHHBIX HAyK, a TaKXkKe B MPHOOPETEHUHU
BA)KHBIX COLIMAJIBHBIX HABBIKOB, HEOOXOIMUMBIX JUIsl MPOJYKTUBHOW COLMAIIM3ALMHN U
(opMUPOBaHUSA IPAXKTAHCKON TTO3ULIMU:

— HaBbIKA CAMOCTOATEIBHOTO PEIIECHUS AaKTyaJbHBIX MCCIEA0BATEIbCKUX WM
NPaKTUYECKUX 3a7a4, BKIIOYAIOMIET0 B ce0s yYMEHHE BHJETh W AaHAIU3UPOBATH
npoOJeMbl, HYXKJAIOIIKMECS B PEIICHHH, YMEHHE [eTalbHO mpopadaTsiBaTh U
peann30BbIBaTh CIOCOOBI pabOThl ¢ HUIMH, YMEHHE IIJIAHUPOBATh COOCTBEHHYIO padoTy U
CaMOCTOATENIbHO KOHTPOJIUPOBATH CBOE MTPOJBUIKEHUE K JKEITAEMOMY PE3yNbTaTy;

— HaBblKa TN€HEPUPOBAHMS M O(OPMIIEHHS] COOCTBEHHBIX HJEH, OOJEUEHHS HX B
yI0OHYIO JJI pacupocTpaHeHus: Gopmy;

— HAaBbIKA YBAKUTEIBHOIO OTHOIIEHUS K Yy KUM B3IJIAJ1aM U UAEIM, 0POPMIECHHBIM
B paboTax JApyrux JIOJed, APYrMX aBTOPOB — BIAJAEIbLEB HHTEIUIEKTYalbHOM
COOCTBEHHOCTH;

— HaBblKa  MNYOJIMYHOrO  BBICTYIUIGHMS — mepel  OOJMbLIOW  ayJuTOpHUEH,
apryMEHTUPOBAHMS W OTCTAaWBAaHMUS CBOEH TOYKH 3pPEHUS, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB U B3POCIHbIX, YOSKICHHS IPYTUX B CBOEU MpaBOTE, MPOABUIKEHUSI CBOUX
UeH;

— HaBbIKa pabOThl CO CHEUHUATM3UPOBAHHBIMU KOMIIBIOTEPHBIMU MpOrpaMMaMu,
71a00paTOPHBIM  O0OPYAOBaHUEM, TEXHUYECKHUMH YCTPOWCTBAMH, OWOIMOTEYHBIMU
GoHIAMM W HUHBIMU pECypcaMH, C KOTOPBIMH MOXET OBITh CBsI3aHa MPOEKTHO-
UCCJIEI0BATEIBCKAS IEATEIIBHOCTD IIKOJIBHUKA.

Kpome Ttoro, paGoTa MIKOJIbHMKA HaJ MPOEKTOM WM HUCCIEJOBaHUEM Oyner
CHOCOOCTBOBAThH U PA3BUTHIO €T0 aIEKBATHON CAMOOLICHKH.

BapuaHTtsl peasu3anuu nporpaMmmsl 1 popMbl IPOBeIeHHUS 3aHATHIA.

JlanHas mporpamma paccuMTana Ha padoTy co mkonbHuKamu 14-17 ner. Ilenarory
Ba)KHEE AKLUEHTUPOBATh CBOE BHHUMAHHE HE CTOJIBKO HA Ka4€CTBE PE3yJIbTaTa MPOEKTa
WJIM MCCIIE0OBAaHNUSA, CKOJIBKO Ha TOM, YTOOBI yUyaliuiics Moaydasl 3HaHUsS B TOM YHCIIE U
Yyepe3 BBIINOJIHEHHE MPAKTUYECKOTO 3a/aHus, Jejal BbIBOJBI M YMO3AKIIIOUEHHS Ha
OCHOBAHMM CBOErO HCCJIEAOBAHMS, YYMIICA CpaBHUBATb €ro pe3yibTaThl C
TEOPETUYECKUM MaTepUalIOM U UCCIEAOBAHUAMU JAPYTUX MIKOJIbHUKOB. Takum o0pazom,
HIKOJIbHUK OCBOUT OCHOBBI IPOEKTHO-UCCIEA0BATEILCKON ASSTENIBHOCTH U IPUOOPETET
HaBbIK KPUTUYECKOTO OTHOILLIEHUS K MaTepuaiy.



[TporpamMma pa3burta Ha MOAYJIH, KOTOpPBIE paccuuTaHbl Ha 68 yacoB (1o 2 yaca B
HEJIENI0) U PeaTu3yloTcsl B T€YCHHUU 2-X JieT. MOXHO pEeKOMEHIO0BATh HCIIOJIb30BaTh
MOJIyJIU JJIs KJIACCOB OMOTEXHOJOTUYECKOTO UM METULIMHCKOTO PO uIIeH.

B3anMmocBs3p ¢ mporpammoii BocnuTanus. [IporpamMma JONOJHUTENBHOTO
oOpa3oBaHMsl pa3paboTaHa C YYETOM PEKOMEHJALUN IPUMEPHONH HPOrpaMMBI
BOCIIUTAHUS, YIUTHIBAET MICUXOJIOTO-TIEAATOTHIECKHUE OCOOCHHOCTH JAHHBIX BO3PACTHBIX
KaTeropuii. 3To MO3BOJISET HA MPAKTUKE COCAUHHUTH OOYYAIOIIyI0 U BOCIHUTATEIHHYIO
JeSTeNIbHOCTD IeJjarora, OpueHTUPOBATh €€ HE TOJbKO HA MHTEIIEKTyaJlbHOE, HO U Ha
HPABCTBEHHOE, COLMAIIBHOE pa3BUTHE peOCHKA. DTO MPOSBISAETCS:

— B IPUOPUTETE JIMYHOCTHBIX PE3yIbTATOB pEANM3aIMH MPOTPAMMBI BHEYPOUHOM
JESTeNbHOCTH, HAILISAIINX CBOE OTPAKCHHUE M KOHKPETU3AIMIO B IPUMEPHOI ITpOrpaMme
BOCIIUTaHMS,

— B BO3MOXXHOCTH KOMIUIEKTOBAaHHSI Pa3HOBO3PACTHBIX TPYMN MAJS OpraHU3aIfH
npo(OPUEHTAITMOHHON  JEATEIBHOCTH IIKOJBHUKOB, BOCIHUTATEIbHOE 3HAYCHHE
KOTOPBIX OTMEYAETCS B IPUMEPHOM ITPOrpaMMe BOCIIUTAHUS;

— B UHTEPAKTUBHBIX (OpMax 3aHITHHA [ UIKOJBHUKOB, OOECIIEUYUBAIOIINX
OOJBIIYI0 WX BOBJICYEHHOCTh B COBMECTHYIO C TIEAaroroM M JAPYTUMH JETHbMH
JESITeIbBHOCTh M BO3MOKHOCTh 00pa30BaHUs Ha €€ OCHOBE JETCKO-B3POCIIbIX OOIIHOCTEMH,
KJIIOYEBOE 3HAYEHHME KOTOPBIX JJII BOCIHUTAaHUS IOAYEPKUBAETCS MPUMEPHOI
MPOrpaMMOl BOCITUTAHUS.



Oco0enHocT padoThI yUnTe s 10 MporpamMme. 3agadya y4yuTesasi COCTOUT B TOM,
9TOOBl  CONMPOBOXKJATh TMpoOlLEcC NPOoPEeCcCHOHATBPHOM OpPHEHTAMM IIKOJIbHHKA,
packpbiBasi MOTEHLMAN KaXKJOT0 4Yepe3 BOBJICUEHUE B MHOTOOOPA3HYIO AESTENBHOCTD,
OpPraHM30BAHHYIO B pa3HbIX (popmax. [Ipu 3ToM pe3ynpTaToM pabOThl YUUTENS B IEPBYIO
ouepenb SABISIETCS JIMYHOCTHOE pa3BUTHE ydanlerocs. JIMYHOCTHBIX pe3yJbTaToOB
YUUTEIb MOXET JIOCTHYb, YBJIEKas YYEHHMKAa COBMECTHOM M WHTEPECHON MM 000UM
NEeATEIbHOCThIO,  YCTaHABIMBAasE  BO  BpeMs  3aHATHA  J0OpOKeJIaTelbHYIO,
MOJIICPKUBAIOIIYIO aTMOC(EPY, HACHIIIAS 3aHITHS LIEGHHOCTHBIM COACPKAHHEM.

[IpuMepHast cxema NpOBEICHHUSI 3aHATHM 110 IPOrPAMME:

1. OOBsicHEHHE TEOPETUUECKOTO MaTepralla o TEME.

2. TlogrotoBka K OHKCHEPUMEHTAJIbHOMY 3aHATHIO, OOCYXKIEHHE OOBEKTOB MJis
IIPaKTUYECKOTO 3aHATHS.

3. IlpoBeaeHne MpaKTUIECKOTO 3aHATH — OCHOBHAA 3a/1ada OCBOCHHE METOHO0JIOTHH
JAHHOTO HKCIIEPUMEHTA.

4. [lo OKOHYaHWM NPEMIOKHUTH MAETSIM, KOTOPbIE 3aMHTEPECOBAIUCH JIAHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €0 B MCCIEIOBATEIbCKUN MPOEKT. JJig 3TOro Heo6X0AUMO
0oOCyIuTh OOBEKTHI, KOTOpblE Yy4YE€HUK OyAeT HCCleqoBaTh, COCTaBUTh ILJIaH
DKCIIEPUMEHTA.

5. IloMoub yuyeHHKY IPOAHATU3UPOBATH PE3YJIbTAThI SKCIIEPUMEHTA.

OueHuTh pe3ysbTaThl MPOEKTHO-UCCIEN0BATENbCKON NEATEIbHOCTH KOJIBHUKOB
MOXHO B TIpOLIECCE 3alUThl MMU CBOMX pabdOT B paMKaxX IIKOJbHOHM Hay4HO-
MPAKTUYECKON KOH(PEPEHIUU.



COIEPKXAHUE ITPOI'PAMMBI JOIIOJTHUTEJIBHOT'O OBPA3OBAHUA

IlepBrlii rox o0yuenusi - Moayab «buorexnosiorus» (68 yacoB)

1. Buomexnonozusn (4 uaca)

[lonsiTue OHWOTEXHOJOTWU. 3a4eM 4YEeJOBEKYy OHOTEXHOJOTMH, B YEM UX
MPEUMYIIECTBO Mepel XUMUIECKUM CUHTE30M. OCHOBHBIE OMO00OBEKTH OMOTEXHOJIOTHH:
IIPOMBIIUICHHBIE MUKPOOPTraHU3Mbl, KJIETKH U TKAHU PACTEHUH, ’KUBOTHBIX U YEJIOBEKA,
ounokaranuzatopsl. llpakTnueckas paborta «Ilpumepsl npumeHeHHs] OHMOJIOTHUECKHUX
OOBEKTOB B TBOEH KU3HN.

Chlpbe ui1 OMOCHHTE3a M OLIEHKAa €ro OHOJOru4eckoi HeHHOCTH. OCHOBHBIE
UCTOYHUKHU yriiepona, a3oTa, (ochopa, MukposnemeHToB. VccnenoBaHne HOBBIX
HMCTOYHUKOB CBHIPhS (BKJIFOUAsi BONPOCKHI €ro MpeaBapuTeIbHOM 00paboTKN), pa3padoTka
HOBBIX NHUTATENbHBIX CPEH, B TOM YHCIIE BKIIOYAIOMIMX OHMOCTUMYJSTOPHI U JpYyrue
3JIEMEHTHI YIPABJICHUS U ONTUMHU3ALIUU MTPOLECCOB OMOCHHTE3a. MeTo1bl ONTUMHU3ALUU
IIUTATENBHBIX CPENI.

2. Mukpoouonozus (12 uacos)

[lonoxeHue NPOKAPUOTOB B CUCTEME oOpraHudyeckoro wmupa. CrpoeHue
OakTepuanbHON KieTku. Knaccudukanus Oakrepuii. Mopdonorus 6akrepuii. [Ipocteie
U CJOXHBIE METOAbl OKpamuBaHug Oaktepuil. dusmosioruss OakTepuil: NUTaHUE,
JbIXaHUE, POCT U Pa3MHOKEHHE. 3HAKOMCTBO € IOMEHOM ApxeH (3KCTpeMO(pUIBLHOCTD,
ocobeHHoCTH cTpoeHus KieTku). JlaboparopHas pabota «DukcupoBaHHBIE MpenapaThl
Oaktepuil. Ormnpenenenne (HOpMbl TMPEAJIOKEHHBIX KYJIbTYp MHKPOOPTaHU3MOB,
UCIOJNIB3Ysl TPOCTOW MeToxa okpacku» JlabopatopHas pabora «OmpeneneHue Tumna
KJIETOYHOW CTEHKU METOJIOM OKpalinBaHus 1o ['pamy» (pu HalnU4uu peakTUBOB).

MonoyHokucnoe u crnuproBoe OpoxeHue. PoToTpodHbIE M XEeMOTPO(dHBIE
Oaktepun. KuHeTmueckoe  omucaHue — mpoLecca  pocta  MUKPOOPraHU3MOB.
OKCHOHEHIMaNIbHAsT ~ MoJenb  pocta. KuHetmka rubenm  MUKpPOOPraHU3MOB.
JIaboparopHas pabota «IIpuroroBieHue NpuKU3HEHHBIX MMPENAPATOB MOJIOYHOKHUCIIBIX
OaxkTepuii».

[latorennsle 6akTepuu. YymHas majoyka v yepHasi CMEpTh, OOTYJIM3M, CTOJOHSIK,
TyOepkynes. Mctopus 60psObI ¢ OakTepuansHbiMu nHbekusImMu. Jlaboparopnas pabota
«IToceB cmbiBa ¢ pyk Ha yamiku [letpuy». JlabopatopHas pabora «Brinenenue uncroi
KylIbTypel Oaktepuil. MeTon pas3BeneHuid. MeTon  HMCTOIMIAIOMIETO — MITPUXA.
JlabopaTopHas pabota «Mopdonorudyeckas XapaKTepUCTUKA BBIJICICHHONW YHUCTOM
KyJbTYPBI: XapaKTEPUCTUKA KOJIOHUH, PopMa OaKkTepuil, TUIl KIETOYHOU CTEHKI.

Boiina 6eckoHeYyHOCTH: aHTHOUOTUKU MPOTUB OakTepuil. MeXaHu3Mbl J1eUCTBUMA
aHTUOMOTUKOB. MexkieTouHass KOMMyHUKauus Oakrtepuil. YyBcTBO KBOpyMa.
JlabopaTopHas pabota «CpaBHEHHE POCTa MHUKPOOPraHM3MOB Ha dYallke 0e3 U ¢
noOaBneHust aHTHOUOTHKOBY VccnenoBarensckas padora «llonck MUKpOOpraHU3MOB
001a/1al0IUX aHTaTOHUCTHYECKON aKTUBHOCTBHION.



[Ipumenenne Oaktepuil uenoBekoM. KuHeTHueckoe onucaHue OHOCHMHTE3a
IIPOAYKTOB MHUKPOOpPraHu3Mamu. bakrepuu, KOTOpBIE MOTyT pasjararb IUIACTHK.
HccnenoBatenbckas paboTa «BbiieneHne MOTOYHOKUCTBIX OaKTepui, HCCIET0BAHUE HX
AKTUBHOCTH.

Mukpoopranu3Msl B arpoOMOTEXHOJIOTHH. FICKyCCTBEHHBIE acCOUAliU PACTEHUI
Cc MUKpoopranusMmamu. MccnenoBarenbckas padbora «BelneneHne OakTepuil MOJIE3HBIX
JUTS. PAaCTCHUI.

3. Jykapuomuueckue opeanuzmvl 6 OuOmexHoao2uu (naecHesvie 2puodbl,
opoxcicu, 6ooopocau) (12 uacos)

[1necHeBbIie rprObI MPOAYIIEHTHI OMOJIOTMYECKH AKTUBHBIX BEIIECTB.

OO6miast xapakTepuUCTHKa ApOoAOKer caxapomuileToB. Mcropusi HMCIOIb30BaHUS
JPOXKEN B TPAIUIIMOHHON OMOTEXHOJIOTHH. TEeXHOJOTUN BUHOIETUS U XJIeOOTeUeHHUs,
CHeIUMaIN3UPOBaHHBIE pachkl JIpoxoked. Metabonusm nposxkei. Peakuus cnupToBOTO
opoxxenusi. JlabopatopHas paborta «lloacuer kieTok apoxokeld B kamepe [opseBay.
JlaGoparopHas pabora «OOHapyKeHHE MPOAYKTOB CHUPTOBOTO OPOKEHUS: ITHUIOBOTO
CIUpTa MU Yyrjiaekucioro rasa». [lomydeHue BTOPUYHBIX META0OJMTOB B APOXKKAX.
Hposxoku Kak npoayieHThl OnotoriuB. [TomydeHnue 1eneBbix O€IKOB B POXKIKAX.

OcoOeHHOCTH BEreTaTUBHOTO M TMOJOBOTO PAa3MHOXEHUS y JIPOXIKEH, 3HaUCHUE
U3YUYEHUsS] MUTO3a W LHUTOKWHE3a Uil ONTUMH3ALUHM IPOLIECCOB KYJIbTUBUPOBAHUS
JPOMKEBBIX ITAMMOB, TIOHUMAaHUS MPUYUH MTATOT€HHOCTH JPOXKEH U rpudOB, MOMCKa
MUIIEHEH (QYHTHIMAOB U pa3paOOTKM HOBBIX JIGKAPCTBEHHBIX  IpENapaTosB.
Jlabopatropnass pabota «HaOmrogeHue  pasMHOXKEHUS  JIPOXOKEBBIX  KIETOK».
[IpakTuyeckas padorta «llomydyenue TBopora W kedupa Ha OCHOBE MOJIOYHOKHCIIBIX
Oaktepuit». IIpakTuueckas padora «OCHOBHBIC BHJBI KBaca M HMX XapaKTEPUCTHUKAY
«JIpox:Ku U MOJIOUHOKUCIIbIE OaKTEepUH, MPUMEHSIEMbIEe JI MPOU3BOJICTBA KBacCay.
[Ipaktuueckas pabora «CpaBHUTEIBHBIA aHAIM3 PA3BUTHUS JNPOXOKEH B a’pOOHBIX U
aHa’pOOHBIX  ycioBusix». [lpakTudeckass pabora «MeToasl OLIEHKH CBOMCTB



xJie0oneKapHbIX Jpoicked. OCOOCHHOCTH NPUMEHEHHUS MPECCOBAHHBIX, CYLICHBIX U
MHCTAHTHBIX Apoxokeny. MccnenoBarensckas padoTta «BausHue (QU3HKO-XUMUYECKIX
(hakTOpOB Ha Ka4eCTBO OMOTEXHOJIOTHYECKOM MpoAyKiuu (KBac, kedup, chip, xjied u
TP )».

Bogopocnun — mepcrekTUBHBIN OOBEKT [JIs1 MPOM3BOACTBA O€iKa W yriIeBOJOB.
buoTtexHonornyeckue MeTO/bl OYUCTKU TBEPHABIX, KUAKUX OTXOJOB M Ta3000pa3HBIX
0TX0J10B mpou3BoACTB. CTouHbie BOABl. CXEeMBl OYHCTKH. BHOMUIBTPHI, a’pOTEHKH,
METAaHTCHKH, OKCHUTEHKUA. AKTHUBHBIA WJ WM BXOIAIIME B HETO MHUKPOOPTAHU3MBI.
Hcnonp30BaHue BOJOPOCIICH B OYHCTKE CTOYHBIX BOJ. MccrmemoBarenbckas paboTa
«BnusHue pusnko-xuMudeckux hakropos Ha poct Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennasn ungpopmauyus (8 uacos)

HacneacTBeHHOCTh M U3MEHYMBOCTh — OCHOBHBIE CBOMCTBA JKUBBIX OPTaHU3MOB.
N3menunBoctb. Buapl unsmeHunBocTh. llpakTnueckas pabora «MonuduxanroHHas
U3MEHYUBOCTb (JIUCThS, UTOJIKU C OJIHOTO JIEPEBA)».

I'en — wMaTepHaJbHBIA HOCUTENIb HACJIEACTBEHHOCTH W HW3MEHUYMBOCTH.
HyxnenHnoBbie KHCIOTHI. JIOKanu3amus reHeTUYECKOTO MaTtepuaia B KieTke. JleneHue
kietok. Permmmkanusa [JHK. OcHoBHas normMa MosiekysisipHoi ononoruu. TpancKpunius.
Tpanciauus. Mytanuu. [Ipaktudeckas padota «I'eH — HHCTPYKIUS 1O COOpPKE KIIETKU
(Ha Oucepe unu KoHCTpykTope)». Ilpaktuueckas pabora «Myrtamus Ha OytepOpoje
(;mo0o¥ 00BEKT W3 TpeAblaylield padoThl, TI€ U3MEHEHHE MHCTPYKIUUA TPHUBEACT K
M3MEHEHUIO BHEUIHETO BU/Ia 00BEKTa).

5. Bupyconozcusa. (6 uacos)

ITonoxeHue BUPYCOB B CUCTEME OpraHudeckoro mupa. CTpykrypa 1 XUMHUYECKUI
cocraB BupycoB. Kiaccuduxamus BupycoB. Pemnpoaykmusi BupycoB. I[Ipocmotp
JIOKYMEHTAJIBHOTO (PUIIbMa O BUPYCaX.

Bupycsl - Bo30yauTenu nHQpeKunoHHbIX 0osie3Heil. OnkoBupychl. bakrepuodaru:
CTPOCHHME, CBOWCTBa, mnpumeHeHue. l[Ipaktuueckas pabora. «Meton pa3BeICHUIN
[IpakTuyeckas padora. « TutpoBanue 6akrepuodarony.

buonornueckue Mmeroasl 60pLOBI C BUPyCaMHU.

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

OcHoBbl reHHOU uHXXeHepuu. Bekropa. Cnernuduueckue dhepMeHTbl OakTepuil.
[IpakTtuueckass pabora «ODHIOHYKIEa3bl pecTpUKUUU (paboTa € HYKICOTHIHBIMU
MOCIIEI0BATEIBHOCTIMU Ha Oymare)».

buorexHomornu nmpoayKuu O6EIKOB B OaKTEPHAIBHBIX KYJIbTypax. J[ocTikeHus
TeHHON MH)KEHEPUH U OMOTEXHOJIOTHH.

CRISPR/Cas — cucremMa aganTHBHOIO HMMYHHTETa OakTEepHii M apXxei.



[TpakTrdaeckas padora «I'ennbie HoxHUIEI - CRISPR/Cas (MmoxenupoBanue Ha Oymare)»

I'MO. Metoas! nonyuenus ' MO. Urpa-nuckyccus «Beurpail rpaHT Ha CO31aHHE
I'MO».

7. Buomexnonozuu 6 scueommnosoocmee (8 uacos)

JloMecTHKaIs OCHOBHBIC JTOMAITHUE KUBOTHBIC, COBPEMEHHBIE AKCIIEPUMEHTAX
M0 TOMECTUKAIINK KUBOTHBIX (JIUCHUIA, HOPKA M JIP. — SKCIIEPUMEHTHI HAYYHOH IITKOJIBI
akanemuka benseBa). Jluckyccus «JlomecTukarusi, Bce M PACTEHUS WU >KUBOTHBIC,
KOTOpBIC JKUBYT PSJIOM C YEJIOBEKOM MM OJOMAITHHBAIOTCA? MOXXHO M CUHMTATh
TapakaHa 0JIOMAITHCHHBIM KHBOTHBIM 7).

CoBpeMeHHBIE METOABl B KUBOTHOBOJICTBE: TpPAHCIUIAHTAIlMSA 3MOPHOHOB,
XUMEPHBIC  JKMUBOTHBIC, KJIOHHWpoBaHWe. IIpaktuyeckas pabora «Meroauka
KJIOHUPOBaHUS (MOJICIUPOBAaHKE HA Oymare).

OcHoOBHBIC 0OJIC3HM WBOTHBIX M POJIb IMATOTEHHBIX MHKPOOPTaHU3MOB U
napa3uToB B PA3BUTUU 3a00JICBAaHUH JOMAIIIHUX KUBOTHBIX U OCHOBHBIX Mepax O0phObI
C HUMH; POJIb TIOJIE3HBIX MUKPOCUMOUOHTOB B OpraHu3Me >KUBOTHBIX. [lonoxkutenbHoe
U M00OYHOE (OTPUIIATENILHOE) BO3ICMCTBUU aHTUOMOTHUKOB HAa OPTaHU3M B X0JI€ JICUCHUS
KUBOTHBIX; IIEM W 3aJaddl BETCPUHAPUU. BHOTEXHOIOTHS KOPMOBBIX IpENapaTosB.
[Tpaktrueckas pabora «CocraBieHrne paryioHa MATAHUS KUBOTHOTO, pacyeT PacxoJI0B
Ha coaepxkanue». MccnemoBaTtenbckass pabota «OIlleHKa KayecTBa MOJIOYHOM

MIPOLYKLIH.

8. Buomexnonozuu ¢ pacmenuesoocmee (10 uacos)

OcHoBHBIE MeTonabl cenekuuu. [ubpunuzarnuss. Popmbl 0TOOpa. OCHOBHBIE
HaNpaBJIE€HUS CEJEKUIUU: YIyUllIEHUEe YpOXKaiHOCTH, YCTOMYMBOCTU K OMOTUYECKUM U
abuotnueckum (paktopam. Ilpaktudeckas padorta «BripammBaem ropox. Kak nposectu
CKPEILLUBAHUE Y TOPOXA.

OCHOBHBIE MOJXOJbl CEJEKUUHM W OMOTEXHOJIOTMH KYJbTYPHBIX pPacTeHH,
['uOpuauzanus, otnajgeHHass TrUOpUAM3ALMSA, MCKYCCTBEHHBI OTOOp, TeTepo3uc,
TpaHchopMalMsi, MyTareHe3, FeHeTHUYeckoe peaakTupoBaHue). Vctopusi cenekuuu B
Poccuun n mupe, ucropus pa3BuTHs BaXKHEMIIUMX COPTOB KYJIBTYPHBIX PACTECHHUM.

Kak uenoBex MOxeT MOAUPUITUPOBATH pacTeHus? ['eHHast MHKEHEPHs PACTCHHIA:
UTo Takoe reHeTHYecKas WHXKEHEpHsS pacTeHUM. TpaHCreHHble pacTeHus. Meroabl
noydeHusi. OOpazoBaHue OMyX0JIel y pacTeHuil. ArpoOakTepuaibHas TpaHnchopMmarius:
Ti-ruazMup. ['ensl T-JTHK. MosekynspHO-TEHETUUECKUE MEXaHU3MBbI
TpaHchopmanmu. ['eHetnueckoe penakTupoBanue. COBpEeMEHHbIE MOAXOJbl U
JOCTH)KEHUSI TEHETUYECKOro pefakThpoBaHusi pacteHuil. Ilpaktuyeckas pabora
«["eHOMHBIC HOKHUIIBI (MOeIHpoBaHKe paboThl cucteMbl CRISP-Cas).

Ectb nu xu3Hp B mpoOupke? buotexHomorus KynbTypHBIX PACTECHHI.



HccnenoBatensckast pabora «BwlpamuBanue pacTeHUd B MpoOUpKEe (MOXKHO
BOCITOJIB30BaTbCA PE3YJIbTATAMHM MPEABIIYIINX HKCIEPUMEHTOB IO COCTABJIEHUIO
MUTATEIBHBIX PACTBOPOB JJII PACTECHUMN )».

Bropoii rox o0yuyenusi - moayiab «MosekyjasipHble OCHOBBI (PU3HOJIOTUM M
dapmakosiorun» (68 yacon)

1. @usuonozuueckasn xumusn. (20 uacos)

Beenenune. buorennsie snemenTsl: opraHorensl: O, C, N, H. AktuBHble (HopMbI
KHUCJIOPOJIA, UX MOJIyYCHHUE, HEUTPAITU3ALIUSL.

MakponJieMeHThI: TIPOLIEHT COJIEepKaHUsI B OpraHU3Me, BBIMOJHseMas (PyHKIIHS,
cojiepkaHre B mpoaykrax nurtanus. Ca2+ - cBs3bIBarolUe OEIKU, JIETIOHUPOBAHUE
KaJbLMs, PETYJSIUNAS YPOBHS KaJblMsl B OPraHW3ME: TOPMOHBI MTOYEK. Mg — CTpoeHHe
xJjopoduiia, €ro akTUBAIMS COJIHEUHOU SHEPTrUeH.

MUKposJIeMEHTBI: B KaKMX MOJIEKYJaX COAEpKaTcs, BBIMONHsAEeMas (QyHKIIHS,
colepKaHue B NMpoayKrax nuraHus. [lociencTsus nepero3supoBKU MUKPOIJIEMEHTAMU.
Fe — ycBauBaemble THUIIBI COCIMHEHMM Kene3a. [‘eMompoTewHbl, T'eMOIMaHUH,
quTOXpoMbl. Cu — YCBOEGHHE M TpaHCIOPT MeEIU. benku, coiaepKaliue Meb.
[TaTtonorunueckue cuHApoMbl MeHnke u BunbcoHna, cBsi3aHHbBIE C META0OJIU3MOM ME/IH.

Toxcuunbie 3neMeHThl llepuoguueckor cuCTEMBbl s OpraHu3Ma. BriusHue
HEIOCTaTKa MaKpO U MUKPOIJIEMEHTOB Ha KUBBIE OPTaHU3MBI.

UccnenoBarenbckass  pabora  «KoimyecTBeHHas  OLIGHKA  COJEPKaHUSA
MHUKPO3JIEMEHTOB WJIM BATAMUHOB B MTUIIEBBIX TTPOTYKTAX)

Kupsi. 3a001eBanus YeIOBEKa, CBA3aHHBIE C HAPYIICHUSIMU KUPOBOTO OOMEHA.
Jucnmununemun.

VYrneBonpl. 3abofieBaHUS YE€JIOBEKA, CBSA3aHHBIC C HAPYIICHUSMU YTIIEBOIHOTO
obmena. CaxapHbIii guaoder.

benku. Ctpoenue. 3a001eBaHus YEI0BEKA, CBSI3aHHbIE C HAPYIICHUSIMU OEIKOBOTO
oomena. @ynkiuu 6einkoB. epmentsl. Mexanusm aeiictBust. Kimaccesl hepmMeHTaTUBHBIX
peakuii. Kodepmentsl. Ilpaktuueckoe 3ansarne «KadecTBeHHBIE peaknuu Ha
OpraHuvecKkue MoJIeKyJbeD». lIpakTtuyueckoe 3anartue «JleHaryparusi  OEIKOBY
[Ipaktnueckoe 3ansatue «M3yueHrne akTMUBHOCTH aMHUJIA3bD».

BuTtamuHbl )upopacTBOpuMEBIE, BoJopacTBOpuMbIe. [IpeBpaiiieHue BUTaMMHOB B
aKTUBHBIE (DOPMBI KOPEPMEHTOB. ABUTAMHHO3BI.

OCHOBHBIC THUIIBI METa0OJUYECKUX peakiuil. buosHepreTueckue MPOIECCHI.
I'mukonus. Huxn Kpebca. [enb nmepeHoca 3aeKTpoHOB. OKUCIEHUE >KUPHBIX KUCIIOT.
Karabanusm amuHokucior. ['mokoHeoreHne3. CuHTE3 yIieBOJOB, OEIKOB, KUPOB.
Merabonutnueckue 3aboneBanms. Ilpaktmdeckoe 3aHstue «PemeHme 3amay  Ha
DHEPTETUYECKUN OOMEHY.

Knerka. Ilonsitue memOpansl. OyHkiun memOpan. Bunbsl TpancnopTa B KIETKY.



MemOpannbie opraHoujpl. 3a0ojieBaHUSl CBA3aHHBIE C HapylleHHeM padoThl
MEMOpaHHBIX OpraHesul, OOJE3HHW HAKOIICHUS. THIBI KOHTAKTOB MEXAY KJIETKaMHU.
3HaueHHE MEXKJIETOYHOM KOMMYHHKAIMU JJIA 370pOBbsi opraHusma. [Ipakrtuueckoe
3aHsATHE «Jlnanu3 (kiieTouka Tpayoe)».

Aapo. VYpoBHM  YNAaKOBKM  XpOMaTHHA. XPOMOCOMHBIE  TEPPUTOPHHU.
HememOpanHbIe OpraHOU/IbI.

2. Monexynapnas ouonozus. (20 uacos)

OCHOBHBIE BEXU Pa3BUTHUS MOJIEKYJISIPHON OMOJIOTHH.

Hyxneunossie kuciaotel. OCHOBHBIEC IPUHIUIIBI cTpoeHUs. [IpakTuyeckas padbora
«Boigenenue JIHK u3 Oanana». Ilpaktuueckas pabota «Moaens JIHK-opurammy.
[Ipaktuueckas pabora «Ompenenenue kadectBa mnpernapatoB JHK ¢ momorisio
criektpodoroMeTpuny» (Ipu HATUIUU 000PYIOBAHUS).

Martpuunble cUHTE3bl. Pernukainus — OCHOBa KJIETOYHOTO jAeieHus. [IpuHiumb
peruikanuu. [Ipaktudeckas padota «PernukaruBHas mammnaa (Mrpa-aIeMOHCTPALINS)».
[Ipaktuueckas padota «[1LP (Mogens ammudukanus Ha Gymare).

Mytanuu. Uto BbI3bIBaeT u3aMeHeHus B crpoenuu JTHK. ITpunuunel penapanum.

Tpanckpunims. [Ipaktudeckas padbora «Cusaa mpoMoTopay.

I'enetnueckuii koa. Ilpaktuueckas pabora «Pemenue 3agad Ha TE€HETHUYECKHM
ko1 Tpancisuus. [Ipaktuyeckas padora «DoaauHr GEnKoBY.

Opranuzanusi reHomMa BUPYCOB I[IpOTHBOBUPYCHBIE CpPEIACTBA, MEXAHM3Mbl HX
JECHUCTBUSL.

Opranuzanus reHoma OaxTepuit AHTHOaKTEpUATHHBIC npenaparsl.
Uccnenoarenbckas padbota «PacnpocTpaHeHne aHTUOMOTUKOPE3UCTEHTHBIX OaKTEpUii»

Opranuzanusi reHoma dSykapuoT ['eHomHOe penakTupoBanue. I[IpakTuueckas
pabora «PaboTa B COBpeMEHHBIX reHeTHYecKuX Oa3ax maHHbIX. [IpoBemenue In silico
aHaIM3a Mocae0BaTEIbHOCTEN T€HOBY.

3. ®apmaxonozun (28 uacos)

[Tonsitue o nekapctBax. [IpuHIMIBI TOIX0/1a K TTOMCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CkpuHUHT U ero Meronbl. McciemoBarenbckas paboTta «IKCIEPUMEHTHI TI0
OTIpEICTICHUIO0 TOKCHYHOCTH BEIIECTB HA apTEMUIUIX.

[Iytn BBenenus JIC. @apMakOKMHETHKA JEKAPCTBEHHBIX BellecTB. BcackiBaHue
(abcopOrtus) nexkapcTB. OCHOBHBIC MEXaHU3MBI BCaChIBaHUA. TpaHCIIOPT JICKAPCTBEHHBIX
BemecTB. ['eHpl u Oenku nepBoit (hasel OnoTpanchopmanuu. [IyTu BeIBeIeHNS JIEKapCTB
W3 oOpraHusMa. OKCKperuss © oHuuMuHaImsa. [eHsl u  Oenku  BTOpoil  (hasbl
ouotpanchopmarmu. dapmakonuHamuka. [7aBHOe W TOOOYHOE, PE30pPOTUBHOE U
MECTHOE, IPSAMOE, HETIPSIMOE U PEIIEKTOPHOE IeHCTBUE.

Bunpl B3aumopeiictBusa nexkapctB. CUHEPru3M M aHTaroHUW3M IMPU COBMECTHOM



JICICTBUY JIEKAPCTBEHHBIX BEILIECTB, X PA3HOBUIHOCTH.

TpancmemOpaHHbI cUTHATUHT. THUIBI KJIETOUHBIX perenTopoB. MeMmOpaHHBIE:
MOHHBIC KaHAJIbI, KaTAIMTUYECKUE U compspkeHHbIe ¢ (G-0enkaMu; BHYTPUKIETOYHBIE:
HUATOILUIA3MATUYECKUE U AJIEpHbIC. MEXaHU3MBI JINTAHA-PELENITOPHOTO B3aUMOICUCTBHS.
CenekTUBHOCTh (M30MpPATENbHOCTB) JEUCTBHS, CBSI3b «XUMHUYECKas CTPYKTypa —
dapmakomoruyeckasi akTHBHOCTD BEILIECTBY.

PapMaKoJIOrM4eCKOM MOAYJISALIMU CUHANTHYECKON XOJMHEPTrHYECKOW Iepenayu.
MonekynsapHelii MeXaHW3M JAcHCTBHS U (apMaKoJIOTHYECKHE CBOMCTBA M-
XOJIMHOOJIOKATOPOB, raHrano0JI0KaTOPOB " Kypapernoao0HbIX CPEACTB.
@apMaKoJIOTUYECKass ~ PEeryyialus  aKTUBHOCTH  aJpPEHEPIMYECKOro  CHHAIca.
AJIpEHOMUMETHUKH, aAPEHOOJOKATOPhI, CcUMMAaTONUTUKU. [IpakTuueckas paboTa
«BrnusiHMe apeHaauHa Ha CEpIeUHbIe COKpalieHus (TporpaMMHOE 00E€CTICUCHHUE).

MonekynspHas (apMakoJorus aHTHUAJUIEPIHYECKUX CpeAcTB. ['MCTaMUHOBBIE
pELENTOPhI: THUIIBI, MOJEKYJsipHas opranuzainusa. CtaOumu3aTopbl MEMOpaH TYUYHBIX
KJIETOK: MOJICKYJISIPHBIA MEXaHU3M JIEUCTBHSI, 0COOEHHOCTH KIIMHUYECKOTO MPUMEHEHHS,
TOYKHU TIPUIIOKESHUS IEUCTBUS UHTUOUTOPOB JIUTIUIHBIX MEUATOPOB.

MexaHu3M JNEUCTBUS U NPUMEHEHUE NPENApaToB, CTUMYJIUPYIOLIUX IPOLECCHI
MMyHUTEeTa. DapMaKOJIOTUYECKass XapaKTEPUCTUKA HWHTEPJICUKUHOB: II0JIyYCHHUE,
MEXaHU3M JIeUCTBUsI, TpuMeHeHne. OCHOBBI MaTO(U3UOJIOTUU OCTPO(a30BOTO OTBETA,
Meauanus BocnajaeHus. MonekyIsspHbIi MEXaHW3M TPOTUBOBOCIIAIUTEIBLHOTO JCUCTBHS
[JIIOKOKOPTUKOCTEPOUIOB,  HECTEPOUAHBIX  MPOTHBOBOCHAIUTEINBHBIX  CPEJCTB.
[Tpaktrueckast pabota «I ucTonoruyecKkue mpenapaTbl UIMMYHHOUM CUCTEMBI.

[TonsTre 0 HapKO3€ U HAPKO3HBIX Ipenaparax. KieTouHbli 1 HEPBHBIA HAPKO3.
dapMakoJIOTUYeCcKass XapaKTEPUCTUKA OTACNIBbHBIX TPYII HApPKO3HBIX CPEJNCTB.
[TocnenoBarenbHOCTh NEUCTBUSI Ha IEHTPaldbHYIO0 cucteMy. l[IpakTudeckas pabota
«l'ucronornueckue npenapaTbl HEPBHOU CUCTEMBI.

®usnonornyeckuii coH; ¢aspl cHa. Bunel Hapymienuit cHa Ilonsartwe o
MEJIMKaMEHTO3HOM CHE U CHOTBOPHBIX Ipernaparax (TMMHOTHKAX ).

MonekynsipHble acnekTbl Houuueniuu. OnuaTHbIE PEUEnTOpPbl, WX THIIBI.
DHkebhaTuHbI U SHIOPPUHBI - SHIOTCHHBIC JINTAH bl OTTMATHBIX PEIEITOPOB.

AHTHUTICUXOTHYECKOE JEeHCTBUE, BIUSHUE HA (QYHKIUIO SKCTPAMUPAMUTHON
CUCTEMBI, YMOIIMOHATIBHYIO c(epy, PBOTHBIA IEHTP, apTEepPHAIbLHOE NaBJICHUE, IIECHTP
TepMoperysiiuu. MoJeKyJIsIpHbIE MEXAaHU3MBI JEUCTBUSI HEUPOJENITUKOB, BIMSHUE HA
nohaMHUHOBBIE, CEPOTOHUHOBBIC, aJIPEHO- U TUCTAMUHOBBIC PELICTITOPHI, UX ICUCTBUE HA
KJICTOYHbIE MEMOpaHbl, Ha JCMOHUPOBAHHE TKAHEBBIX MOHOAMHUHOB. lloTeHIman-
3aBHUCUMBIC HATPUEBBIC KAHAIIBI KAK MUIICHH JCHCTBUS MECTHBIX aHECTETUKOB. CIIOCOOBI
WHTUOMPOBAHUS MTOTEHITMAT-3aBUCUMBIX HATPUEBBIX KAHAJIOB MECTHBIMU aHECTETUKAMH.
[Ipaktueckass pabdora «Kapra oskcmpeccunt A0()aMHUHOBBIX W CEPOTOHHHOBBIX
penenTopoB B MO3re MbIei». MccnenoBarenbckas padoTa «lloBeneHueckre TeCThl Ha



peiokax Danio rario. Csermo-temHass kamepa». FcciaemoBaTtenbckasi —pabora
«IToBenenueckue TecThl Ha peiOKax Danio rario. OTkpeITOE Mosie». MccnenoBarenbekas
pabota «IloBenenyeckue TecThl Ha piOKax Danio rario. CtaliHOe TTOBEICHHE.

ININIAHUPYEMBIE PE3YJIBTATBI

3aHATHS B paMKaxX NPOrpaMMbl HANpPaBJICHBl HA OOECTICUCHHUE JTOCTHIKCHHUSI
IIKOJTbHUKAMH  CIICAYIONINX  JIMYHOCTHBIX, METAlpPEAMETHBIX W  MPEIMETHBIX
00pa3oBaTeIbHBIX PE3YJILTATOB.

JIn4HOCTHBIE pe3yJIbTAThI:

B cghepe epasxcoanckoco eocnumanusi: TOTOBHOCTH K KOHCTPYKTHBHOMU
COBMECTHOM JIeATEeIbHOCTH MPU BBHIMOIHEHUH UCCIIEIOBAHUN U TPOCKTOB, CTPEMIICHHUE K
B3aMMOIIOHUMAaHUIO ¥ B3aMMOTIOMOIIIH.

B cgpepe nampuomuueckozo eocnumanus; OTHOIIEHUE K OMOJIOTMH KaK K BaXKHOU
COCTABJISIFOIIECH KYyJBTYpbl, TOPAOCTh 3a BKJIaJ POCCHHCKHX M COBETCKUX YYEHBIX B
pa3BUTHE MUPOBOM OMOJOTUYECKON HAYKH.

B cgepe Oyxoeno-upaecmeennoco 6ocnumaHus: TOTOBHOCTb OIIEHUBATH
MOBEJCHUE W TOCTYNKHA C TO3WIMHM HPABCTBEHHBIX HOPM M HOPM 3KOJOTHUYECKOU
KYJbTYpPbl; TOHUMAHUE 3HAYMMOCTH HPABCTBEHHOT'O aCTEKTa JACSITEILHOCTH YEIOBEKa B
MEIUIIMHE U OMOJIOTHH.

B cgepe scmemuueckoco 6ocnumamnus: TIOHMMaHWE pPOJUM  OHOJOTMU B
(bOpMHUPOBAHUN ICTETUICCKOUN KYJIbTYPHI THYHOCTH.

B cgepe @uzuueckoco eocnumanus, opmuposanus Kynbmypsvl 300p06bs U
IMOYUOHANbHO2O 01A20NOAYYUs: OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3JI0POBBIO U
YCTaHOBKa Ha 37I0pOBbIN 00pa3 KKU3HU (370pOBOE MUTAHUE, COOJIIOCHUE TUTUEHUYECKUX
TIpaBUJI U HOPM, COQTAaHCUPOBAHHBIN PEXXUM 3aHATHH U OTIBIXA, pEryisipHas puzndeckas
aKTUBHOCTBH); OCO3HAHME TTOCIICICTBUN M HETIPUSATHE BPEIHBIX IPUBBIUCK (YyIIOTpeOIeHNE
QJIKOTOJIs, HApKOTHUKOB, KypeHHE) W HHBIX (GopM Bpeaa il (PU3UYECKOTO U
TICUXUYECKOTO 3/I0POBBS; COOIOJCHUE MpaBWJl 0E30MACHOCTH, B TOM YHCJIE HABBIKU
0e30macHOro MOBEJICHUSI B PUPOIHON cpefie; chopMUpPOBAaHHOCTh HABBIKA PEQIICKCHUH,
YIPaBJICHHE COOCTBEHHBIM IMOIIMOHATLHBIM COCTOSTHUEM.

B cghepe mpyoosoco socnumanus: akTUBHOE ydacTue B PEIICHUH MPAKTUYECKHUX
3a7ad (B paMKax CEMbHU, IIKOJbI, rOpojia, Kpas) OMOJIOTMYECKOW M IKOJIOTHYECKOU
HaIPaBJICHHOCTH, MHTEPEC K MPAKTUUYECKOMY H3Yy4YeHHUIO Mpodeccuii, CBA3aHHBIX C
ouosoruei.

B cgpepe sKonocuueckoco 6ocnumanus:  OpUEHTAlMsl HAa NPUMEHEHUE
OMONOTUYECKUX 3HAHUH MPHU PEIICHUH 3a/1a4 B 00JIACTH OKPYKAIOIICH Cpe/Ibl; 0CO3ZHAHUE
HKOJIOTHYECKUX MPOOJIEM U MyTeH X PEIICHHS; TOTOBHOCTh K YYaCTHIO B MPAKTHYECKOM
NEeSATEIbHOCTH SKOJIOTUYECKON HAIIPABICHHOCTH.

B cgepe nonumanus yemnocmu Hayumo2o0 NO3HAHUA: OPUEHTALMS Ha
COBPEMEHHYIO CHCTEMY HAy4YHbIX MPEJACTAaBICHUNH OO0 OCHOBHBIX OMOJOTHMUYECKHX



3aKOHOMEPHOCTSX, B3aMMOCBS3X YEJIOBEKA C IPUPOJHOM M COLMAIBHOM CpENow;
MOHMMAaHHE POJH OHMOJIOTUYECKON HAayKu B ()OPMUPOBAHUU HAYYHOTO MHPOBO33PECHHS;
pa3BUTHE HAYYHOW JIOO03HATEIHHOCTH, MHTEpECa K OMOJOTHYECKON HayKe, HaBBHIKOB
HCCIIEI0BATEIIbCKOM €S TEIbHOCTH.

B cghepe aoanmayuu Kk usmeHAOWUMC YCI08UAM COYUATLHOU U NPUPOOHOL
cpedbl: aNeKBaTHas OLCHKA W3MEHSAIOIIMXCS  YCJIOBHUM; TNPUHATUE pPELICHUS
(MHOIUMBUOYaJdbHOE, B TPYMIE) B U3MEHSIOIIMXCS YCIOBUSX Ha OCHOBAaHMHU aHaIM3a
Oouonornueckoi nHGOpMaIMK; MIAaHUPOBAHUE  JICHCTBUH B HOBOM  CHUTyalluHu
Ha OCHOBAHHMH 3HAHUI OMOJIOTUYECKUX 3aKOHOMEPHOCTEH.

MeranpeameTHbie pe3yabTaThl:

B cghepe osnaoenus ynusepcanvrvimu yueOHbIMU NO3ZHABAMENbHBIMU OCUCTNBUSMU.
ba3oBbIc TOrnyecKue ACUCTBUS:
® BBIABIATH M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKH OHOJIOTHYECKUX
00BEKTOB (SIBJICHUI);

® YCTaHABIMBATh CYIICCTBCHHBIM TMPHU3HAK KJIACCU(PUKAINK OHWOJOTHICCKUX
00BEKTOB (SIBIICHUMN, TPOLIECCOB), OCHOBAaHUA [JIsi OOOOIIEHUS W CpaBHEHUS,
KPUTEPUH MPOBOJAUMOTO aHAIIN3A;

® ¢ y4€TOM NPEIJIO)KEHHON OMOJIOTMYECKOM 3ajjauil BBISBISTH 3aKOHOMEPHOCTU U
IPOTUBOPEUMs] B paccMaTpUBaeMbIX (akTax W HaOMIOACHUSIX; TMpeJyiarath
KPUTEPHUH JIUIS BBISIBIICHHUS 3aKOHOMEPHOCTEH 1 TIPOTUBOPEUHIA,

® BBIABIATh ASHUINUTHI HHPOPMAIUU, MAHHBIX, HEOOXOAMMBIX I PEIICHUS
IMOCTABJICHHOM 3aJ1a4H;

® BBISBIATH TNPUYUHHO-CIEACTBEHHBIE CBS3U TP M3YUYCHUH OHOJIOTHYECKUX
SBJICHUM W TIPOIECCOB; JieNIaTh BBIBOJBI C HCIIOJIb30BAHUEM JICIYKTUBHBIX H
WHAYKTUBHBIX YMO3aKJIIOUCHUM, YMO3AKIIOUEHUHN 10 aHAJIOTHUH, (OPMYIHPOBATH
TUTIOTE3BI O B3AMMOCBSI3SIX;

® CaMOCTOSITEILHO BBIOMpaATh CHOCOO pelleHHs y4eOHOM OMOJIOrMYecKOM 3ajayu
(cpaBHMBATh HECKOJIBKO BApUAHTOB PEILICHUS, BEIOMPATh HanOosaee MOaX0AAIIUi
C Y4ETOM CaMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPUER).

ba3oBble ccaenoBaTeIbCKUE ICHCTBHUS:

® HCITOJIH30BATh BOMPOCHI KaK MCCIICIOBATEIHCKUM HHCTPYMCHT TTO3HAHUS;

e (opmymupoBaTh BONPOCH, (QUKCHPYIOIIME pa3pblB  MEXKIAY pEalbHBIM U
KeJaTeIbHBIM  COCTOSSHUEM  CHUTyallMd, OOBEKTa, M  CaMOCTOATEIILHO
yCTaHaBIMBATh HCKOMOE U JTAHHOE;

e (QopmupoBaTh  rumnoTesy 00  HUCTUHHOCTH  COOCTBEHHBIX  CYXKJICHHM,
apryMEHTHPOBATh CBOIO MO3UIIUI0, MHEHUE;

® TIPOBOJIUTH MO CAMOCTOSATEIHLHO COCTABICHHOMY IJIaHy HAOJI0IEHNE, HECTIOKHBIH
OMOJIOTUYECKUM JKCIIEPUMEHT, HEOOJBIIIOE WCCIEIOBAHNE I0 YCTaHOBJICHHIO
0COOCHHOCTEM OMOJIOTUYECKOTO 00BhEeKTa (ITpoliecca) u3ydeHus,

® [IPUYMHHO-CJIEACTBEHHBIX CBSI3ed W 3aBUCUMOCTEN OMOJIOTMYECKUX OOBEKTOB
MEXy COOOH;



OLICHHBATh HAa NMPUMEHUMOCTb M JIOCTOBEPHOCTh MH(MOPMAINIO, TOJYYCHHYIO B
X0JI1¢ HAOIIOACHUS U IKCIIEPUMEHTA;

CaMOCTOSATENIbHO (OPMYIHPOBAaTh OOOOIIEHUS W BHIBOABI IO pe3yjbTaTam
MPOBEEHHOTO0 HAOJIOCHUS, HKCIEPUMEHTA, BIAJETh MHCTPYMEHTAMH OLICHKU
JIOCTOBEPHOCTH MOJYYEHHBIX BBIBOJIOB U 0000IIIECHU;

MIPOTHO3UPOBATH BO3MOKHOE JaIbHENIIIee Pa3BUTUE OMOJIOTMYECKUX TPOIIECCOB U
UX TIOCIEJCTBUS B aHAJIOTHYHBIX WM CXOJHBIX CUTYyaIUsX, a TAKXKE BBIJBUTATh
MPEANOI0XKEHUs 00 UX PA3BUTUU B HOBBIX YCIOBUSIX U KOHTEKCTAaX.

Pabora ¢ nuadopmarmeii:

MIPUMEHSThH PAa3JIUYHbIE METO/Ibl, UHCTPYMEHTBI U 3alIPOChl IIPU MOUCKE U OTOOpE
Oouonoruueckod WHGOPMAIMM WIM JAHHBIX U3 MCTOYHHUKOB C YYETOM
peIIOKEHHON y4eOHOM OMOIOTUUECKOM 3a/1auu;

BBIOWpATh,  AHAJIM3UPOBATh, CUCTEMATU3UPOBATh M  HUHTEPIPETHPOBATH
OMOJIOTUYECKYIO0 HH(POPMALIUIO Pa3IMYHbIX BUJIOB U (DOPM MPEICTABICHUS;
HAXOJUTh CXOJIHbIE apTYMEHTHI (TIOITBEPIKAAIOIIIE WM ONPOBEPTAIOIINE OJIHY U
Ty K€ UJIEI0, BEPCHUIO) B PA3TUYHBIX MHHOPMAIIMOHHBIX UCTOYHUKAX;
CaMOCTOSATENIbHO BBIOMPATh ONTUMAJIBbHYIO (POpMY MpECTaBIECHUS UH(OPMAIUH U
WJUTFOCTPUPOBATH PEIIAEMBIE 3a/1a4H HECTIO)KHBIMU CXEMAMU, TMarpaMMaMu, UHOU
rpaduKoi U UX KOMOMHAIUAMU;

OLICHUBATh HAJEKHOCTh OMOJIOTMYECKOW HMHGOpMAIMK TI0  KPUTEPHSM,
MPEAIOKEHHBIM YUUTENIEM WU CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO;
3alOMHMHATh U CUCTEMAaTU3UPOBATh OMOJIOrMYECKYI0 HH(pOpMAIIHIO.

B cgepe osnadenus ynusepcanvubiMu yueOHbIMU KOMMYHUKAMUBHBIMU OellCeUIMU
OOuicHue:

BOCIIPUHUMATh M (POPMYJIUPOBATh CYXKJICHHS, BBIPAXKAaTh SMOILMHM B IPOIECCE
BBITIOJTHEHHUS TIPAKTUYECKHUX U JTa0OPaTOPHBIX PadoT;

BBIpakaTh CeOs1 (CBOIO TOUKY 3PEHHS) B YCTHBIX U MIUCHhbMEHHBIX TEKCTaX;
pacrio3HaBaTh HeBepOajdbHBIE CpeACTBa OOIICHMs, TIOHMMATh 3HAYCHHE
COITMAJILHBIX 3HAKOB, 3HaTh M PAcHoO3HaBaTh IMPEANOCHUIKH KOH(MIMKTHBIX
CUTYaIlMH M CMTYaTh KOH(MIUKTHI, BECTH TIEPETOBOPHI;

MOHUMAaTh HAMEPCHUS JPYTHX, TPOSBIATh YBAXKUTEIBHOEC OTHOIIEHUE K
co0eceTHUKY U B KOPPEKTHOU opMe (PopMyTupoBaTh CBOM BO3PAKCHHS;

B XOJI¢ IMaJiora W/WIHi TUCKYCCHH 331aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMon
OMOJIOTMYECKOM TEMbl M BBICKA3bIBaTh MJEH, HAICJICHHBIC Ha pPEIICHUE
OMOJIOTHYECKOM 3a1auM U MOJIIepKaHue O1aroKenaTeIbHOCTH OOIICHUS;
COTIOCTaBIIATh CBOW CYXACHHUS C CYXJICHHSAMHU JIPYTUX YYaCTHUKOB JIHAJIOTA,
OoOHapy>KUBaTh PA3JIMUUS U CXOJICTBO TO3UITUH;

nyOJUYHO TPENCTaBIATh PE3yJbTaThl BBITOJHECHHOTO OMOJOTHYECKOTO OIbITa
(3KCTIepUMEHTA, UCCIICIOBAHUS, TTPOCKTA);



® CaMOCTOSITEIBLHO BBIOUPATh (DOPMAT BBHICTYIUUICHHUS C YUETOM 3a/1a4 IIPE3CHTAIIUN U
OCOOCHHOCTEM ayIUTOPUU M B COOTBETCTBUUM C HHUM COCTaBIIATH YCTHBIE U
MACBMEHHBIE TEKCTHI C UCTIOJIb30BAHUEM WILIIOCTPATUBHBIX MaTEPUAJIOB.

CoBMecTHas JIEATEIBHOCTD (COTPYIHHYECTBO):

® [IOHMMaTbh W WCIIOJb30BaTh NPEUMYIIECTBA KOMAHAHOM W WHIWBUILYAIbHOU
paboTHI TP pENICHUH KOHKPETHOW OMOJIOTMYECKOW MpoOeMbl, 000CHOBHIBATH
HEOOXOJUMOCTh MPUMEHEHHUSI TPYIIIOBBIX (HOPM B3aUMOJICUCTBUSA MPHU PEIICHUN
MIOCTaBJICHHON y4eOHOM 3a1auu;

® [IPUHUMATH LIEJIb COBMECTHOU ESITENBHOCTH, KOJUIEKTUBHO CTPOUTH JEHUCTBUS 10
e€ JOCTIKEHHUIO: pacTpeNesTh PO, JOroBapUBaThCA, 00CYX IaTh MpolLecc U
pe3yJbTaT COBMECTHOM pabOTHI;

e yMeThb 00001aTh MHEHUS HECKOJBKHMX JIIOJIEH, TMPOSBISITE TOTOBHOCTh
PYKOBOJUTD, BBIIOJIHATH MOPYUYECHUS, TOAUYUHSITHCS,

® [UJJAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pPaOOThI, ONPEIENSITh CBOI POJb (C
y4€TOM MPEANOYTEHUM W BO3MOYKHOCTEM BCEX YYACTHUKOB B3aMMOJEHCTBUSA),
pacrpenensaTh 3aJadyd MEXIy WIEHAaMH KOMAaH[Ibl, Yy4acTBOBAaThb B T'PYMNIOBBIX
dbopmax padoThl (00CYX1€HUSI, 0OMEH MHEHHUSIMU, MO3TOBBIE IITYPMbI U UHBIE);

® BBIMNOJIHSITH CBOIO YaCTh Pa0OTHI, IOCTUTATh KAYECTBEHHOTO pe3yJibTaTa 1o CBOEMY
HAIIPABIICHUIO U KOOPAUHUPOBATH CBOU JIEUCTBUSA C IPYTUMH WICHAMH KOMAaH]IbL;

® OIICHMBATh Ka4yeCTBO CBOEro BKJaJa B OOMIMH MPOIYKT IO KPUTEPHUM,
CaMOCTOATENbHO  CHOPMYJIMPOBAHHBIM  yYYaCTHUKAMU  B3aUMOJICUCTBHUS;
CpaBHUBATh PE3YJbTATHI C UCXOAHOM 3a4a4el U BKJIAJl KaXJOTr0 YJIE€HA KOMAaH/IbI B
JTOCTUKEHUE PE3yJIbTaTOB, pa3ieiisiTh cPepy OTBETCTBEHHOCTH U TMPOSIBISATH
TOTOBHOCTH K MPEIOCTABICHUIO OTUETA MEPEe]l TPYIIO;

® OBJAJCTh CHUCTEMOW YHUBEPCAJIbHBIX KOMMYHUKATUBHBIX JIEMCTBUHM, KOTOpas
obOecrieunBaeT CHOPMHUPOBAHHOCTh COIMATIBHBIX HABBIKOB M HMOIIMOHAIBHOTO
HMHTEJUIEKTA IIIKOJIbHUKOB.

B cgepe oeraoenus yHusepcanvHvimu YueOHbIMU PeSYNAMUBHLIMU  OCUCHBUIMU.
CamMoopranmu3aius:
® BBISABIATH MPOOJIEMBI ISl PEIICHHS B JKU3HCHHBIX W Y4YEOHBIX CHUTYaIUsX,
UCIIOJIb3Ysl OMOJIOTUYECKUE 3HAHUS;

® OpPUEHTHUPOBATHCS B PA3NIMUYHBIX MOAXO0AaX MPUHITHS PEelIeHUH (MHANBUAYAIBHOE,
NPUHATHE PEIICHUS B TPYIITE, MPUHATHE PEIICHUI TPYTIION );

® CaMOCTOSITEIbHO COCTAaBJISATh AQJITOPUTM pEHICHHS 3aJadd (M ero 4YacTh),
BbIOMpaTh CHOCOO pelleHus Yy4yeOHOM OHOJIOTHMYECKOM 3amaun ¢ Yy4ETOM
UMEIOLUXCA PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHpPOBATh
IIpeyiaracMble BapUaHThI PEIICHUN;

® COCTaBIATh IUTaH JACWCTBHMIA (TUIaH peanu3allid HaMEUYEeHHOTO alTOpHTMa
pEIIeHus1), KOPPEKTHPOBATh MPEJIOKEHHBI AITOPUTM C yUETOM TMOIYyYCHUS
HOBBIX OMOJIOTUYECKUX 3HAHHUM 00 M3ydaeMOM OHOJIOTHYECKOM OOBEKTE;

® JenaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 32 PELICHHE.



CaMOKOHTPOJIb (pediiekcust):

BJIa/IETh CIIOCO0AMU CAMOKOHTPOJISI, CAMOMOTHBAIIUH U pedIIeKcHH;

JaBaTh a/IeKBaTHYIO OLIEHKY CUTYalluu U NpeJiararh IiaH e€ U3MEHEHHUS,
YUUTBHIBaTh KOHTEKCT U MPEABUACTD TPYIAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTH IIPU
pelieHu y4yeOHOW OHMOJIOTMYECKOW 3a/ayd, aJalTHpOBaTh pEIIEHHE K
MEHSIFOIIIUMCS 00CTOSITEIILCTBAM;

OOBSICHATH MPUYUHBI JOCTIKEHUS (HEJOCTIXKEHUS) Pe3ysIbTaTOB JIESTeNbHOCTH,
JaBaTh OLEHKY NpUOOPETEHHOMY OIBITY, yMETh HAaXOIHWTh IO3UTUBHOE B
MPOU3O0IIEAIIEN CUTYAlUH,

BHOCUTh KOPPEKTHBBI B JCSTEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBCTB,
M3MEHHUBIIUXCS CUTYallMid, yCTAHOBJICHHBIX OINOOK, BOSHUKIINX TPYTHOCTEH;
OILICHHMBATh COOTBETCTBHUE PE3YNIbTATA LIETH U YCIOBHSIM.

3MOHHOH3HBHBII>'I HHTCJIJICKT.

pasnuyarh, Ha3blBaThb M YOPABIATH COOCTBEHHBIMHM S3MOLMSAMH M 3MOLMSIMU
ApYTHUX,

BBISIBIISITH M AHAJIM3UPOBATH IPUYHUHBI SMOLIUH;

CTaBUTH CeOs1 Ha MECTO APYroro 4eyioBeKa, MOHMMAaTh MOTHUBBI M HaMEpEHUs
ApYyroro;

PEryaupoBaTh CIIOCOO BBIPAKEHUS SMOLIHA.

[Ipunsitue ceds u Ipyrux;

OCO3HaHHO OTHOCUTBHCA K IPYrOMY Y€EJIOBEKY, Er0 MHEHUIO;

pU3HaBaTh CBOE NMPABO HA OLIMOKY U TaKOE e MPaBo JPyroro;

OTKPBITOCTh ce0€ U IPYTUM;

OCO3HAaBaTh HEBO3MOKHOCTb KOHTPOJIUPOBATH BCE BOKPYT;

OBJIAJIETh CUCTEMOM YHUBEPCAIBHBIX YUEOHBIX PETYJISATUBHBIX JEHCTBUH, KOTOpas
oOecrieynBaeT (HOPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSA
NO3ULHUSA JIMYHOCTH), U >KM3HEHHBIX HABBIKOB JUYHOCTU (yHpaBiieHHs COOOMH,
CaMOJIMCLMIUINHBI, YCTOMYUBOTO MOBEIECHHUS).

IIpeaMeTHBIE pe3yabTaThl OCBOCHUS MPOTPAMMBI
B no3naBaTenpHOM (MHTEIUIEKTYyaJIbHOM) cdepe:

— MPUOOPETEHHE ONbITAa UCTOJb30BAHUS METOJ0B OHMOJOTUYECKON HAYKHU C IENBIO

U3Y4YCHUS] OMOJIOTHYECKUX OOBEKTOB, SIBICHUH W MPOIIECCOB: HAOIIO/ICHNUE, ONKMCAHUE,

IMPOBCACHUC HCCIOKHBIX OMOJIOTHYECKUX ONBLITOB M OKCIICPUMCHTOB, B TOM YHCJIC C

MCIIOJIb30BAaHUEM aHAJIOTOBBIX M HU(POBBIX OMOJIOTHUYECKUX MPUOOPOB U MHCTPYMEHTOB;

dbopMUpOBaHUE YMEHUSI UHTETPUPOBATh OMOJIOTMYECKUE 3HAHUS CO 3HAHUSIMU U3

JIpYruxX y4eOHbIX MpeAMeToB ((pu3uku, XuMuu, reorpaduu, UCTOPUHU, OOIIIECTBO3HAHUS
UT. 1.);



— (opmupoBaHue yMeHUl pemiath yueOHbIe 3a1a4d OMOJIOTUYECKOTO COIepKAHUS,
BBISIBIIATH ~ NPUYUHHO-CJICICTBEHHBIC  CBSI3M,  IPOBOJIUTH  KAaueCTBEHHBIE
KOJIMYECTBEHHBIC PACUEThI, JI€JIaTh BHIBOAbI HA OCHOBAHUH MOJYUYEHHBIX PE3YJIbTATOB;

— (dopMupoBaHHE YMEHHS IUTAHUPOBATH YYEOHOE HMCCIICIOBAHUE WM MPOCKTHYIO
paboTy ¢ yueToM MOCTaBICHHOM 1eJIh: POPMYIUPOBATH MPOOIEMY, TUIIOTE3Y U CTABUTH
3a/lauyd MCCJICIOBAHWs, BHIOMPATH aJCKBATHO IOCTABICHHOW IEIM METObI, JCNaTh
BBIBOJIBI 110 PE3yJIbTaTaM MCCIICAOBAHMS HIIA TPOCKTHOM JIEATETLHOCTH;

— ¢opMHupoBaHHEe  HWHTEpeca K  yrayOJeHWt0o  OMOJOTHYECKUX  3HAHWM
(mpeanpoduibHas MOATOTOBKA U MPodeCcCHOHAIbHAS OPUEHTAIINS) U BEIOOPY OMOJIOTHH
Kak Ipo(UILHOTO MpeMeTa Ha CTYIIEHU CPEIHETO MOJHOT0 00pa30BaHus JIJIs Oy ayiien
npodeccuoHanbHON NIeATeNTbHOCTH, B 00JIACTH OWOJIOTHMH, MEIUIIMHBI, 3KOJIOTUH,
TICUXOJIOTHH, BETEPUHAPHH, CEITECKOTO XO3SMCTBA;

— BIAJCHUE HaBBIKAMU paboTel ¢ wHGMOpPMAIMEH  ECTECTBEHHO-HAYYHOTO
coJiepKaHusl, MPEACTABICHHONW B pa3HOW QopMe (B BUIE TEKCTa, TAOJUYHBIX JTAHHBIX,
cxeM, rpaduKoB, aAWarpaMMm, MOJEeH, H300paKEHUI), KPUTHUYECKOIO aHajau3a
nH(}OPMAITUHU U OIICHKH €€ TOCTOBEPHOCTH;

— yMEHHE MHTETPUPOBATH OMOJOTUYECKUE 3HAHUS CO 3HAHUSMHU JIPYTUX Y4EOHBIX
PEIMETOB; UHTEpEC K yriayOJIeHUI0 OMOJIOTMYEeCKUX 3HAHUW U BBHIOOPY OMOJIOTHMH Kak
npouIbHOTO MpeaMeTa Ha ypOBHE CpeIHEro oOmiero obpasoBaHus ajisi Oymyuiei
poheCCUOHAIBHOM  ICSITEILHOCTA B 00JIaCTM OWOJIOTMH, MEIULIMHBI, SKOJIOTHH,
BETCPUHAPHH, CEIBCKOTO XO3SMCTBA, MHINEBOW IMPOMBINIUICHHOCTH, TICHXOJIOTHH,
HCKYCCTBa, CIIOPTA - UMETh YETKHUE MPEACTABICHUS O MATCPUATUCTHICCKON CYIITHOCTH
TCHOMOB JKHBBIX OPTAaHU3MOB U PETYJIAIHIO UX PAOOTHI;

— 3HAHHE OCHOBHBIX (DaKTOPOB OKPY’KAIOIICH CPE/bl, BIMSIONIUX HA PA3BUTHE U
CYIIIECTBOBAHKE JKUBBIX OPTaHU3MOB, aJaNTaluil K (haKTopaM OKPYKaIoIIel Cpebl;

— 3HAHHME OCHOBHBIX IMOAXOJ0B OMOTEXHOJIOTHH, UCTIOIB30BAHMS €€ JOCTHKEHUM B
COBPEMEHHOM KU3HM YEJIOBEKa, OCOOCHHOCTH HCTIOIB30BAHMS KUBBIX OPTAaHU3MOB JIJIsI
IPOU3BOJICTBEHHBIX HYXK]] UEJIOBEKA,

— 3HAHHWE OCHOBHBIX IMOJIXOI0B CEIICKIIUU U OMOTEXHOJOTHH KYJbTYPHBIX PACTCHUH,
XapaKTepU30BaTh T'CHETHYECKH  MOAM(PUIIMPOBAHHBIC  PACTEHHUSA, ONEPHPOBATH
MOHSATUSMU, THOPUAM3ALMS, OTHaJeHHAs THOpPUAN3alus, WCKYCCTBEHHBIH OTOOD,
reTepo3uc, TpaHchopMaIysi, MyTareHe3, TCHETHUYECKOE PEAaKTHPOBAHUE;

— TIOHUMaHWE  MOJICKYJSIPHBIX  MEXaHW3MOB  peaju3allk  HACIICJICTBEHHOMN
uH(GOPMAITUU U YMEHUE CBOOOHO OTICPUPOBATH OCHOBHBIMU TIOHSITHSIMHU MOJICKYJISIPHOU
OMOJIOTHY U €€ COBPEMEHHBIX HAIIPABICHU — T€HOMHUKH, METareHOMHKH, IPOTEOMUKH;

— 3HAaHHE OCHOBHBIX 3a00JIEBAHMI YETOBEKA, MEXaHW3MOB MX Pa3BUTHS, CIIOCOOaX
WX TUarHOCTUKU U JICUCHUS;



— (opmupoBaHHe yMEHHS WCITOB30BATh MOHATUHMHBIN anmapaT ¥ CUMBOJIMYECCKUH
S3BIK TCHETHKH, TPAMOTHOE NPUMEHEHUE HAyYHBIX TEPMHUHOB, TIOHSTHHA, TEOPHIA,
3aKOHOB IS OOBSICHCHHMS HAOIIOAACMBIX OHOJIOTHYECKHX OOBEKTOB, SBJICHUM H
MIPOIIECCOB, TTO3BOJISIONTNX 3aJI0KUTh (QYHIAMEHT HAyYHOTO MUPOBO33PEHUSL.

B nienHocTHO-opHueHTalMoOHHOM cdepe:
— 3HAHUE, YTO IMPUMEHEHHUE COBPEMEHHBIX TEXHOJOTHMH MOJIEKYJSIPHON OHOI0oTUU
MO3BOJISIET YCHENIHO pellaTh Takue 371000HEBHbIE MPOOJEeMbI, Kak oOXpaHa

OKPY)KaIOIHCﬁ cpeabl, COXpaHCHUC 3/IOPOBbS YCIIOBCKA, KOHTPOJIb 1 BOCCTAHOBJICHHUC
OKOCHCTEM.



TEMATHYECKOE INTAHUPOBAHUE

IepBbiii rog o0yuyenusi - Moay.ib «buorexnosnorus» (68 yacos)

Tembl

OcHoOBHOe coepkaHue

JlesiTeJILHOCTD
IIKOJbHUKOB

Tema 1.

buorexHoJorusa
(4 9)

[TorsiTHE OMOTEXHOJIOTHH. 3a4eM
YeJI0BEKY OMOTEXHOJIOTUH, B YEM
WX TIPEUMYIIIECTBO TIEPe]T
XUMUYECKUM CHHTE30M. OCHOBHBIC
O0M000BEKTHI OUOTEXHOJIOTUU:
MIPOMBIIIICHHBIC
MHUKPOOPTAaHU3MBI, KJICTKHA U TKaHU
pacTeHul, >)KUBOTHBIX U YEJIOBEKA,
OMOKaTaIN3aTOpPHI.

CoIpbe Jutst OMOCHHTE3a U OIICHKA
€ro OMOJIOTUYECKON IIEHHOCTH.
OcCHOBHBIE HICTOYHUKH YTIEPO/Ia,
azota, hochopa, MUKPOITIEMEHTOB.
NccnenoBanue HOBBIX HCTOYHUKOB
CBIPBhs (BKJIFOYAsi BOIPOCHI €TI0
peaBapuUTeNbHON 00paboTKH),
pa3paboTKa HOBBIX TUTATEIBHBIX
Cpell, B TOM YHCIIE BKITFOYAFOIIINX
OMOCTUMYJISITOPHI M IPyTHE
AIIEMEHTHI YIIPABJICHHS U
ONTHUMH3ALIUU TTPOIIECCOB
ouocunTteza. Metozpl
ONTUMH3AIIMY TUTATEIBHBIX CPE/I.

[IpakTuyeckas pabota
«IIpumepsnl
IPUMCHCHUS
OMOJIOTHYECKUX
00BEKTOB B TBOEH
KU3HI.

Tema 2.
Muxkpoomnosaorus
(12 v)

[TonmoxeHne mpoKapuoTOB B
CUCTEME OpTraHUYECKOro MUpa.
CrtpoeHue 6aKkTepranbHON KIETKH.
Knaccudukanus 6akrepuil.
Mopdonorus 6akrepuii. [Tpoctbie
M CJIO’KHBIE METOIbI OKPAIITBAHHSI
Oakrepuil. Du3nonorus OakTepui:
NUTaHKE, ABIXaHUE, POCT U
pa3MHOXKEHUE. 3HAKOMCTBO C
JIOMEHOM ApXeun
(9KCTPEMO(UITBHOCTD,
0COOEHHOCTH CTPOCHHUSI KIIETKH).

[IpakTuka.
JlaGoparopHas pabota
«DukcupoBaHHbIE
npenapartbl OakTepuil.
Omnpenenenue GopMbl
IPEITIOKEHHBIX
KYJbTYp
MHUKpPOOPTaHHU3MOB,
UCIIOJB3YS IIPOCTON
METOJI OKPACKH».
JlaGoparopnas pabota
«Onpenenenue Tina

MOJIOYHOKUCIIOE U CHUPTOBOE
opoxenne. @otoTpodHbIC U
XeMOTpO(HBIE OAKTEPUH.

KJIETOYHOW CTEHKH
METO/I0M OKpAIlIMBAHUS
no I'pamy» (tipu




Kunernueckoe onucanue nporecca
pOCTa MUKPOOPTaHU3MOB.
DKCIOHEHIINaIbHas MOJENb POCTA.
Kuneruka rubenu
MHUKPOOPTaHU3MOB.

[Tatorennsie 6akTepun. YymHas
NaJI0YKa U YEpHASI CMEPTh,
00TynH3M, CTOJIOHSIK, TYOSpKYIIe3.
Hctopus 60pnObI ¢
OakTepuaTbHBIMH HHDEKITUSIMH.
Boiina 6eCKOHEUHOCTH:
AHTUOMOTHUKH MPOTUB OAKTECPHIA.
MexaHu3MBbI 1EUCTBUI
aHTUOMOTUKOB. MeXKIIeTOUHAas
KOMMYHUKaIus 0akrepuid. HyBCTBO
KBOpyMa.

[Ipumenenue 6akTepuit
yenoBekoM. Kunetnueckoe
onucaHne OMOCUHTE3a MPOJTYKTOB
MUKpoopranusmamu. bakrepuu,
KOTOPBIE MOTYT pa3JlaraTh
TJIACTHK.

Muxkpoopranusmel B
arpoOMOTEXHOJIOTHH.
HckyccTBeHHBIE accolanm
PacTEeHU C MUKPOOPTaHU3MaMHU

HAJIMYUU PEAKTUBOB).
JlaGoparopnas pabota
«IIpuroroBnenue
PYKA3HEHHBIX
pernapaToB
MOJIOYHOKHUCIIBIX
OaKTepHii».
JlabopaTopHas pabota
«IToceB cmbIBa ¢ pyK Ha
yamku [letpu».
JlaGoparopHas pabota
«Bplenenne 4ncTomn
KyJbTYpBI OaKTEpHil.
Meron pa3BeeHUN.
MeToa HCTOIIAOIIETO
IITPUXAY.
JlaGoparopnas pabota
«Mop@donoruueckas
XapaKTepUCTHKA
BBIJCJICHHON YHUCTOM
KYJBTYPBI:
XapaKTEepUCTUKA
KOJIOHUH, (hopMa
OaKkTepuii, TUI
KJIETOYHOU CTEHKW.
JlaGoparopnas pabota
«CpaBHEeHHE pocTa
MUKPOOPTaHU3MOB Ha
yarike 6e3 u ¢
no0aBIeHUS
QHTUOMOTHKOB.
HccnenoBarenbekas
pabota «Ilouck
MUKPOOPTaHN3MOB
o0J1a1ar01Mx
AHTarOHUCTUYECKOU
AKTUBHOCTBIOY.
Hccnenoparenbckas
pabota «Bsinenenue
MOJIOYHOKHUCIIBIX
OakTepui,
UCCIIEIOBAHUE UX

AKTHBHOCTH.
HccnenoBaTenbckas
pabora «Brienenue
OaKTEepHii MOIE3HBIX
JUISL PACTEHUID.




Tema 3.
JykapuoTuiecKue
OpPraHu3Mbl B
OMOTEXHOJIOTHH
(Iu1ecHeBBIE TPUOBI,
AP OAIKH,
Bojopocan) (12 )

[TnecHeBbie TPUOBI IPOTYIIEHTHI
OMOJIOTUYECKH aKTUBHBIX BEITICCTB
OO6m1as XxapakTeprucTUKa IPOXOKEH
caxapomuIieToB. Mctopus
WCIIOJIb30BaHUS APOXKIKEH B
TPaAUIIMOHHON OMOTEXHOJIOTHH.
TexHoJIOruu BUHOJETUS U
XJ1eO0IeUeHu,
CIIeIMATU3UPOBAHHBIC PACKHI
Opoxckeil. MeTaboau3M JpoxoKen.
Peakuust cnupToBOro OpOKEeHHUS.
[TonydeHnne BTOpUYHBIX
METa0OJMTOB B IPOXIKax. J[poxxu
KaK MPOAYIEHTHI OUOTOIUIMB.
[Tonyuenue 1eeBBIX OCIKOB B
TPOMKAKAX.

Oco06eHHOCTH BEreTaTUBHOTO U
MIOJIOBOTO PA3MHOKEHUSA Y
TPOXOKEN, 3HAUECHNUE U3YUYCHUS
MUTO3a U [IUTOKKWHE3a JJIs
ONTUMU3ALMHU TPOLIECCOB
KyJIbTUBUPOBAHUS IPOHKIKEBBIX
IITAMMOB, TOHUMAaHUS IPUYUH
MAaTOTEHHOCTH JIPOKIKEN U rprloB,
MOMCKa MUIIICHEN (QyHTUIIUIOB U
Pa3pabOTKU HOBBIX JIEKAPCTBEHHBIX
penaparos.

Bopopocinu — nepcrieKTuBHbIN
0OBEKT ISl MPOU3BOJICTBA OEJIKa U
yTJI€BOJIOB. broTexHomornueckue
METOJIbl OYUCTKU TBEP/BIX,
KUIKAX OTXOJIOB M Ta3000pa3HbIX
OTXOJ10B Mpou3BoICTB. CTOUHBIE
BOJIbl. CXE€MBbI OUHCTKH.
buodunbtpsel, a3poTeHKH,
METAHTEHKU, OKCUTEHKH.
AKTHUBHBIN W M BXOJATIUE B HETO
MUKpOOpraHu3msl. Mcnosib3oBanue
BOJIOPOCJIEN B OUUCTKE CTOYHBIX
BOJ.

JlabopaTtopHas pabota
«Iloncuer knetok
TPOXKEN B Kamepe
['opsieBay.
JlaGoparopnas pabota
«OOHapyxeHHue
IPOTYKTOB CITUPTOBOTO
OpO>KEeHUSI: ITUIIOBOTO
CIUPTA U YTIIEKUCIIOTO
razay.

JlabopaTopHas pabota
«Habmonenue
Pa3MHOKECHHSI
JIPOMKKEBBIX KIIETOK.
[Tpaktrueckas padbota
«ITosmyuenue TBOpOTra
Keupa Ha OCHOBE
MOJIOYHOKHUCIIBIX
OaKTepuin».
[Tpaktrueckas padbota
«OCHOBHBIE BUJIBI KBaca
U UX XapaKTePUCTUKA»
«poxxu u
MOJIOYHOKHUCITBIC
OakTepuu,
pUMEHSIEMBbIE IS
IPOU3BOJICTBA KBACAY.
[TpakTuueckas pabora
«CpaBHUTENBHBIN
aHaJIN3 Pa3BUTHUS
TIPOXKKEN B a3POOHBIX U
aHa’POOHBIX
YCIIOBUSIX).
[Tpaktuueckas pabota
«MeTtoasbl O1leHKHU
CBOMCTB
XJ1Ie0OMEeKapHbIX
TIPOAKAKEH.
OcobenHoctu
IPUMEHEHUS




IIPECCOBAHHBIX,
CYILIEHBIX U
WHCTaHTHBIX
TPOKIKEN.
UccnenoBarenbckas
pabota «Bnusinue
(U3UKO-XMMHYECKHIX
(akTOpOB Ha KAUECTBO
OMOTEXHOJIOTMYECKOMN
npoayKiuu (KBac,
kedup, ChIp, XJ1e0 U
TP )».
Uccnenosarenbckas
paborta «Bnusiue
(UBUKO-XUMHUECKUX
(dhakTOpOB HA POCT
Bojgopociu (Chlorella
vulgaris)».

Tema 4. HacnencrseHHoCTh 1 [Tpaktnueckas padbota
Hacaeacreennas M3MEHUYNBOCTbh — OCHOBHBIE «MopaudukanmoHHas
uHpopmanus (8 4) | CBOIWCTBA KUBBIX OPTaHU3MOB. U3MEHYUBOCTD (JIUCThA,
N3menunBoCTh. Byl UTOJIKH C OJTHOTO
U3MEHYMBOCTbD. JIEPEBA)».
['en —maTepuanbHBIN HOCUTEND [IpakTuueckas paborta
HACJIEICTBEHHOCTH U «I"eH — uHCTpYKIHUA IO
n3MeH4YnBoCTH. HykenHoBele cOOpKe KJIETKH (Ha
KHUCIIOTHI. JIokann3anus oucepe uiu
T€HETUYECKOr0 MaTepHalia B KOHCTPYKTOPE)».
KJeTke. [lenenue KieTok. [IpakTuueckas padora
Pennukamus JIHK. OcHoBHas «MyTtanus Ha
JI0TMa MOJIEKYJISIPHON OHOJIOTHH. oytepOpoe (moboi
Tpanckpunmus. TpaHcnsauus. 0O0BEKT U3 MpeAbLAyIIeH
Myrauuu. paboThl, e U3BMEHEHNE
WHCTPYKIIMH TPUBEIET
K U3MEHEHUIO
BHEIIIHETO BH/IA
00BEKTa)».
Tema 5. [TomoxeHune BUPYCOB B CUCTEME [IpocmoTp
Bupycosorusi (6 4) | opranndyeckoro mupa. CTpyKTypa v | TOKYMEHTAJILHOTO
XUMUYECKUN COCTaB BUPYCOB. ¢unbMa o BUpycax.
Knaccudukanust BUpycos. [Tpaktrueckas paboTa.
Penponykuus BupycoB. Bupycer - «Merton pa3BeieHUN».
BO30yAUTENN UH(DEKITMOHHBIX [TpakTHueckas paborta.
6one3Hneil. OHKOBUPYCHI. «TurpoBanue
bakrepuodaru: crpoenue, O0akTepruodarony.




CBOMCTBA, IPUMCHCHHE.
buonoruyeckue MeTo 61 60pHOBI C
BHUpYCaMHU.

Tema 6. 'ennan OCHOBBI FT€HHOW UHKEHEPUU. [IpakTuyeckas pabota
HHKEHepusl U Bexkropa. Cnenuduyeckue «OHIOHYKIIea3bl
OMOTEXHOJIOTHH dbepMeHThI OaKTepui. pectpukiuu (pabora ¢
8 4) buorexHomornu NpoayKIHH HYKJIEOTHIHBIMU
OCJIKOB B OaKTEPHATBHBIX MOCJIEIOBATEIHLHOCTSIMU
KyJbTypax. JlocTHKeHUs: TeHHOU Ha Oymare)».
UHKEHEPUHN U OMOTEXHOJIOTHH. [TpakTrueckas padbora
CRISPR/Cas — cucrema «I"eHHBIC HOYKHHIIBI -
aJanTUBHOTO UMMYHHTETA CRISPR/Cas
Oakrepuii u apxeit. FTMO. Metoasl | (MogenupoBaHuE Ha
nonydenus ' MO. oymare)y.
Urpa-guckyccus:
«Bpiurpaii rpaHT Ha
coznpanue 'MO»y.
Tema 7. JlomecTukaius OCHOBHBIX Juckyccust
Buorexnonoruu B JIOMAIITHUX KUBOTHBIX; «JlomecTukanus, Bce Jiu
’KMBOTHOBOJICTBE COBPEMEHHBIE KCIIEPUMEHTBI 1O pacTeHUs U KUBOTHBIE,
8 4) JIOMECTUKAIUU KUBOTHBIX KOTOPBIE JKUBYT PSAJIOM
(Jiucuiia, HOpKa | Jp. — C YEJIOBEKOM UM
AKCIIEPUMEHTHI HAYYHOM IIKOJIbI OJIOMAIlIHUBAKOTCS?
akazeMuka bensena). MO>KHO JIM CHUTATh
CoBpeMeHHbIE METO/IbI B TapakaHa
YKMUBOTHOBO/ICTBE: TPAHCIJIAHTALIUS | OJOMAIIIHEHHBIM
SMOPHUOHOB, XMMEPHBIC )KUBOTHBIC, | JKUBOTHBIM?).
KJIOHUPOBAHHUE. [TpakTuueckas pabora
OcHoBHBIE 00JIE3HU )KUBOTHBIX U «Metonnka
POJIb MATOTEHHBIX KJIOHUPOBAHUS
MUKPOOPTaHU3MOB M Mapa3uToB B | (MOJEIUPOBaHUE HA
pa3BUTHH 3a00JICBaHUM JOMAITHUX | Oymare).
KUBOTHBIX U1 OCHOBHBIX Mepax [IpakTudeckas paborta
OOpBOBI ¢ HUMU; POJIb TTOJIE3HBIX «CocraBieHue panyoHa
MUKPOCUMOMOHTOB B OPTaHU3ME MUTAHUS 5KUBOTHOTO,
*KUBOTHBIX. [TonoxkurensHoe 1 pacyer pacxoJI0B Ha
no0o04YHOE (OTPHUIIATETHHOE) COJICPKAHUEY.
BO3/ICCTBUM aHTUOMOTHKOB Ha HccnenoBarenbekas
OpraHu3M B XOJI€ JICUCHUS pabota «Or1eHka
YKUBOTHBIX; LIEJIU U 3a/1a4U KaueCcTBa MOJIOYHOM
BeTepUHApUM. buoTexHomorus MPOTYKIIAM.
KOPMOBBIX MPenapaTosB.
Tema 8. OCHOBHEIE METOIBI CEJIEKIINH. [IpakTuueckas pabora
buorexnosoruu B I'ubpuauzanus. Dopmer oTéOpa. «BpIpammBaem ropox.

PACTCHUECBOACTBE

OcHOBHbBIE HaNPaBJICHHUSI

Kak nposectu




(10 )

CEJIEKIINU: YIyUllIEHUE
YPOKaNHOCTH, yCTOMYMBOCTH K
OMOTUYECKUM U AOMOTUYECKUM
dakTopam.

OCHOBHBIE TOAXO/IbI CEJIEKIINN U
OMOTEXHOJIOTHH KYJIbTYPHBIX
pactenui, [ mbpuauzanus,
oTJaJeHHas THOpHUIn3aLINS,
UCKYCCTBEHHBIN 0TOOp, reTepO3HuC,
TpaHchopmalus, MyTareHes,
TEHETUYECKOE PEAAaKTUPOBAHUE).
Hctopus cenekuuu B Poccun u
MUpE, UCTOPHS pa3BUTHUS
BOKHEUIINX COPTOB KYJIbTYPHBIX
pacTeHuil.

Kak uenoBek moxer
MOU(PUITUPOBATH pacTEHUS?
['enHnas unxenepus pacteHuit: Uro
TaKO€ reHEeTUYECKask MHKEHEPUS
pacteHuid. TpaHCT€HHBIE pACTCHUSI.
Mertoabl nonyuenus. O6pa3oBanue
OIyXOJIEW Y PACTECHUM.
ArpobakTepuanbHas
Tpanchopmans: Ti-T1a3MuIbl.
I'enst T-JIHK. MonekyisipHo-
F€HETUYECKUE MEXAHU3MBbI
TpaHchopmaruu. ['eneTnyeckoe
penaktupoBanue. COBpeMEHHbIE
MOAXObI U TOCTHXKCHUS
TE€HETUYECKOTO PEeIaKTUPOBAHUS
pacTeHuil.

Ectb 1u xu3Hb B ipoOupke?
buoTtexHoMOrHs KyIbTypHBIX
pacTeHuil.

CKpELIMBaHUE Y
ropoxay.
[IpakTuueckas pabora
«I"eHOMHBIE HOKHUIIBI
(MozenupoBaHue
pabOoThI CUCTEMBI
CRISP-Cas).
UccnenoBatenbekast
pabota «BripanBanue
pacTeHui B IpOOUPKE»
(MOXHO
BOCIIOJIb30BaThCS
pe3yabTaTaMu
TPEIBITYIIIX
JKCIIEPUMEHTOB 1O
COCTaBJICHUIO
MUTATETbHBIX
pPacTBOPOB UL
pacTeHuii).

Bropoii roa o0y4enust - MoayJb «MoJiekyJIsipHble OCHOBbI (PU3HO0JIOTHH U
dbapmakosorum» (68 yacos)

Makpo3s1eMEHTBI: TPOLICHT

TeMbl OcHOBHOE coep:xaHue JlesiTeJILHOCTD
IIKOJILHUKOB
Tema 1. BBenenue. buorennnie anmemenTsl: | MccnenoBaTenabckas
duzunojornueckas opranorensl: O, C, N, H. pabota
xumus (20 v) AkTuBHBIE POpMEBI KHCIOpoaa, nx | «KomuuecTBeHHas
MOJy4YeHHEe, HeUTpanu3aiusl. OIIEHKA COJIep>KaHUS

MHKPOI3JICMCHTOB HUJIU




COAEpKaHUS B OpraHu3Me,
BBITIOJTHsIEeMast QyHKITHS,
COJIep’KaHUE B MPOJAYKTaX MUTAHUS.
Ca2+ - cBsa3pIBaroNe OCIKH,
JETIOHUPOBAHUE KaJIbIIUS,
pEryJiius ypOBHS KAJIbIUS B
OpraHu3Me: TOPMOHBI IToYeKk. Mg —
cTpoeHue xyopoduiia, ero
AKTHUBALMSA COJTHEYHOU DHEPTUEH.
MUKpPOITIEMEHTHI: B KAKHUX
MOJIEKYJIaX COJIepKATCH,
BBITIOTHsIEeMast QyHKIIHS,
CoZiepKaHUE B MPOYKTaX MUTAHUSI.
[TocnencTBus nepeo3upPOBKU
MHKpO3JIeMeHTaMu. Fe —
yCBaWBaEMbI€ TUIIbI COCTMHEHUN
xenesa. ['eMonpoTenHsl,
reMOIMaHUH, UTOXPOMBI. Cu —
YCBOEHUE U TPAHCTIOPT ME/IH.
benku, conepxamue Menb.
[Tatonornueckne CHHAPOMBI
Menke u BunbcoHna, CBsI3aHHBIC C
MeTa00JIU3MOM MEIU.

ToxcHu4HbIC PJIEMEHTHI
[leproandecko CUCTEMBI IS
opranusma. BiausHue HegocTaTka
MaKpO ¥ MUKPO3JIEMEHTOB Ha
KUBBIC OPTAHU3MBI.

XKupsl. 3abosieBaHMs YeIOBEKa,
CBSI3aHHBIC C HAPYIICHUSIMU
KUPOBOrO0 OOMEHA.
Jucnununemun.

VrneBoasl. 3a001eBaHUS YEIOBEKA,
CBSI3aHHBIC C HAPYIICHUSMU
yraeBoaHoro oomena. CaxapHbIi
nraoer.

benku. Ctpoenune. 3aboeBaHus
YyeJIoBeKa, CBA3aHHBIC C
HapyILIeHUIMHU OEJIKOBOTO OOMEHa.
Oynkiun 6enkoB. epMEHTHI.
MexanusM nenctsust. Kitaccol
(hepMEHTATUBHBIX PEAKIIUM.
KodepmenTsr.

BuTtamuHbl KUpOpacTBOPUMBIE,
BoJIopacTBopuMeIe. [IpeBpaliienne

BUTaMHHOB B ITMIIEBBIX
IPOLYKTAX.
[IpakTrueckoe 3aHsATHE
«KauecTBeHHBIE
peakuuu Ha
OpraHUYECKUe
MOJIEKYJIBD.
[IpakTueckoe 3ansTue
«JIeHaTypauus OEIKOB»
[IpakTrueckoe 3aHATHE
«M3ydeHne akTHBHOCTH
aMuIIa3bD».
[IpakTyeckoe 3aHaTHe
«/Inanus (knerouka
Tpayoe)».




BUTAMHHOB B aKTUBHBIE ()OPMBbI
KOo(hepMEeHTOB. ABUTAMHUHO3BI.
OCHOBHBIE TUITBI META0OTMYECKUX
peakuui. buosneprernueckue
npoueccsl. ['mukonus. Luki
Kpebca. Llens nepenoca
ANEKTPOHOB. OKHCIIEHUE KUPHBIX
kucnot. Karabonusm
aMUHOKHUCTOT. [ TIokoHeorenes.
CuHTe3 YIiieBo10B, OCJKOB,
XKUpoB. MeTabouTHYECKHe
3a0oneBanus. [IpakTuyueckoe
3aHATHE: «pEUICHUE 3a7a4 Ha
SHEPreTUUECKU 0OMEH»

Krnetka. [Tonsite MeMOpaHsl.
OyHkMM MeMOpaH. Buzbl
TpaHCIOpTa B KIIETKY.
MeMOpaHHbIE OpraHOUbI.
3a0oneBaHus CBSI3aHHBIE C
HapylieHueM paboThl MEMOPaHHBIX
oprasesi, 00Je3H! HAKOILICHHUS.
THuBI KOHTAKTOB MEX]y KIIETKaMHU.
3HaYeHUE MEKKJIETOUHOU
KOMMYHUKALMH JUIS1 310POBbSI
Opra’usma.

Snpo. YpoBHHU yITakOBKH
XpoMaThHa. XpOMOCOMHBIE
Teppuropun. HememOpanHbie
OpraHOU/IbL.

Tema 2.
MouiekyasipHast
ounostorus (20 u)

OCHOBHBIE BEXU PAa3BUTUS
MOJIEKYJISIPHOM OMOJIOTHH.
HyknenHoBBbIE KHUCOTHI.
OCHOBHbBIE PUHIIUIIBI CTPOCHUSI.
MatpuuHble CHHTE3bI. Permkanms
— OCHOBA KJIETOYHOI'O JEJICHUS.
[IprHIUIIBI pETUIMKALIUY.
Myrtanuu. YUto BbI3bIBaET
u3MeHeHus B crpoennu JJHK.
[IpuHUMIBI penapanuu.
Tpanckpunus.

I'enernueckuui kon. Tpaucusuus.
Opranu3anusi reHoMa BUPYCOB
IIpoTuBOBHpYCHBIE CPENCTBA,
MEXaHU3MbI UX JIEUCTBUSI.
Opranuzanusi reHoMa OakTepuit

[TpakTuueckas padbora
«Brraenenue JIHK u3
OaHaHay.
[Tpaktrueckas padbota
«Monens JIHK-
OpHUTaMI».
[Tpaktuueckas pabota
«Onpenenenue
KadecTBa MpenapaToB
JIHK ¢ momonipsro
CIEKTPOHOTOMETPHIDY
(TTpu HATTUYUH
00opyoBaHus).
[Tpaktrueckas pabota
«PennukaTuBHas
MallliHa (Urpa-




AHTHOaKTEepUaIbHBIC TIPETIapaThI.
Opranuzanusi reHoMa 3yKapuoT
['eHOMHOE perlakTUpOBaHUE.

JEMOHCTPALIHS )».
[IpakTuyeckas pabota
«ITP (Mmonensb
aMITuUKaIus Ha
oymare)».
[IpakTuyeckas pabota
«Cuna mpoMoTOopay.
[IpakTuueckas padora
«Pemenue 3amau Ha
T€HETHYCCKUM KO.
[IpakTuyeckas pabota
«DoyTuHT OEIKOBY.
HccnenoBaTenbckas
pabora
«Pacmpoctpanenue
AHTUOMOTHKOPE3UCTEHT
HBIX OaKTEpUN».
[Tpaktrueckas padbota
«Pabora B
COBPEMEHHBIX
FeHEeTHYECKHUX 0a3zax
naHHbIX. [IpoBenenue
In silico ananuza

MOCJIEA0BATEILHOCTEN
TEHOBY.
Tema 3. [Tonstue o nexkapcrBax. [Ipunuune! | MccnenoBarensckas
dapmakoJiorus MOAXO0Ja K TOMCKY HOBBIX pabota «IKcrepuMeHTa
(28 u) JIEKAPCTBEHHBIX CPEICTB. O OINPEIETICHUIO

CKpHWHMHT U €T0 METO/IBI.

I1ytn BBenenus JIC.
dapMaKOKWHETHKA JICKAPCTBEHHBIX
BelecTB. BecacbiBanue
(abcopb1us) nexapcTB. OCHOBHBIE
MEXaHU3MbI BCAChIBaHUSI.
TpaHCIIOPT JIEKAPCTBEHHBIX
BelecTB. [ eHbI 1 OeJIKy TIepBO
¢da3bl OuoTpanchopmanuu. [lytu
BBIBEJICHUS JICKAPCTB U3
OpraHu3Ma. DKCKpeus u
sanuMuHaIMs. ['eHbl u Oenku
BTOpOH (ha3wl OMOTpaHcHopMaIi.
®apmakoarHaMuka. [ 1aBHOE U
no6oyHoOe, pe30pOTUBHOE U
MECTHOE, IIPSIMOE, HEMIPSIMOE U
pednexkTopHoe AeicTBHE.

TOKCUYHOCTH BEIIIECTB
Ha APTEMUAUSIX.
[TpakTuueckas pabora
«Kapra 3xcnpeccun
n0(haMHUHOBBIX U
CEPOTOHHUHOBBIX
peLenTopoB B MO3re
MBIIIICI.
HUccnenoBarennckas
pabota
«IloBenieHUeCKE TECTHI
Ha pbIOKax Danio rario.
CaeTIio-TeMHast
Kamepay.
Hccnenosarennckas
pabota
«IToBeneHueckue TecTbl




Bubl B3auMOaECTBUSA JIEKAPCTB.
CuHeprusM v aHTaroHU3M Ipu
COBMECTHOM JICMCTBUU
JIEKApPCTBEHHBIX BEUIECTB, UX
Pa3HOBUIHOCTHU
TpancMeMOpaHHBIIl CUTHAJIUHT .
Tumbl KJIETOYHBIX PEUEITOPOB.
MeMOpaHHbBIC: HOHHBIC KaHAJIBI,
KATAUIUTUYECKHUE U COTIPSKEHHBIE C
G-0enkaMu; BHYTPHUKIETOYHBIE:
LIUTOIIA3MaTUYECKHE U SIICPHBIC.
MexaHn3MBbl TUraHA-pEeLenTOPHOTO
B3auMojencTBUs. CeIEKTUBHOCTD
(M30MpaTeaIbHOCTD) ACHCTBUS,
CBSI3b «XUMHUYECKasi CTPYKTypa —
dbapMakosioruyeckasi akTUBHOCTb
BEILIECTBY»

PapMaKoJIOrH4eCKOM MOIYJISIUN
CHHANTUYECKON XOJIMHEPTUIECKOU
nepenayu. MosieKysipHbIi
MEXaHU3M JECUCTBUS U
dbapmakooruyeckue cBoiictea M-
XOJIMHOOJIOKATOPOB,
TaHTJIMOOJI0KATOPOB U
Kypapernog00HbIX CPEACTB.
®apMaKoJIOrH4ecKasi peryssuus
AKTUBHOCTHU aJIpEHEPTUYECKOTO
cuHarnca. AIpeHOMUMETHKH,
aapeHo0JI0KaTOPHI,
CUMITaTOJIUTHKHU.

MonekyinsipHas (hapMakoaorus
AHTUAJIJIEPTUYECKUX CPECTB.
['mcTaMUHOBBIE PELICITOPHI: TUIIHI,
MOJICKYJISIpHAsl OpTaHU3alIHsl.
Crabunm3atopsl MEeMOpaH TYYHBIX
KJIETOK: MOJICKYJISIPHBI MEXaHU3M
JIEHCTBUSA, OCOOEHHOCTH
KJIMHUYECKOTO MPUMEHEHUS, TOUKH
MIPWIOKEHUS JEUCTBUS
UHTHOUTOPOB JIUTTUTHBIX
METUaTOPOB.

MexaHu3M JIeUCTBUS U
IPUMEHEHHE TTpenapaTos,
CTUMYJIUPYIOLIUX MPOLIECCHI
UMMYHHTETA. PapMaKOJIOTHUECKas

Ha pbIOKax Danio rario.
OTKpBITOE TIOJIEY.
UccnenoBarenbekas
pabota
«lIloBeneHuecKre TECTHI
Ha peIOkax Danio rario.
CraitHoe moBeJcHUEY.
[IpakTrnueckas padora
«BausiHue agpeHannna
Ha CepJICYHbIC
COKpaIlEHUS
(mporpaMMHOE
oOecrieueHue)».
[IpakTuueckas padbora
«I'ucromornueckue
npenapaTbl UMMYHHOU
CHUCTEMBD».
[IpakTuueckas padbora
«"ucronornyeckue
npenapatbl HEPBHOM
CHUCTEMBD».




XapaKTepUCTHKA UHTEPJICUKNHOB:
MOJIyYEHHUE, MEXAHU3M JICUCTBUS,
npuMeHeHue. OCHOBBI
maToU3NOIOTUN OCTPOHA30BOTO
OTBETAa, MEJIUAIIMS BOCIIAJICHUS.
MonekynsipHbIii MEXaHU3M
MIPOTUBOBOCTIAJIUTEIILHOTO
JNEUCTBUS
TIIFOKOKOPTUKOCTEPOUIOB,
HECTEPOUTHBIX
IPOTUBOBOCIAJIUTEIbHBIX CPEACTB.
[ToHsATHE O HAPKO3€ U HAPKO3HBIX
npenapatax. Knerounslii u
HEPBHBIN HAPKO3.
dapMakoornyeckas
XapaKTePUCTHUKA OTJEIbHBIX TPYIII
HapKO3HBIX CPEJICTB.
[TocnenoBaTenbHOCTH IEUCTBHS HA
LEHTPAIbHYIO CUCTEMY.
®du3nosiornyeckuii coH; ¢as3bl CHa.
Buner Hapymennii cHa [lonstue o
MEIMKaMEHTO3HOM CHE U
CHOTBOPHBIX Ipenaparax
(TUITHOTHUKAX).

MousekynspHble aClEKThI
Honuuenuuu. OnuatHbie
pEeLenTopbl, UX THIIBIL.
DHkedanuHbl ¥ SHAOP(OUHBI -
SHJIOTCHHBIE JIMTAH Ibl OTTUATHBIX
PELENTOPOB.

AHTUIICUXOTHUYECKOE JICHCTBUE,
BIMSIHUE HA (DYHKLIHIO
AKCTpAUPAMUIHON CUCTEMBI,
AMOIUOHAIIbHYIO C(hepy, PBOTHBIM
LEHTp, apTepHAIBHOE JIaBJICHUE,
LHEHTP TEPMOPETYIISLUH.
MonekynsipHble MEXaHU3MBI
JNEUCTBUSI HEUPOJIENITUKOB,
BIUSIHUE Ha A0(aMUHOBBIE,
CEpOTOHHHOBBIE, A/IPEHO- U
TUCTaMHHOBBIC PEIIENTOPHI, UX
JIeHICTBUE Ha KJICTOYHELIE
MeMOpaH#bl, Ha ICTIOHUPOBAHUE
TKaHEBBIX MOHOAMUHOB.
[ToTeHnman-3aBUCUMBbIE HATPUEBBIE




KaHaJIbl KaK MUIIICHHU ,Z[€I>'ICTBI/ISI
MECTHBIX aHeCTETHKOB. CITOCOOBI
I/IHI‘I/I6I/IpOBaHI/IH IHoTcHOMuaJI-
3aBUCHUMBIX HATPUCBLIX KaAHAJIOB
MCCTHBIMH aHCCTCTHKAaMMU.




