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HHOACHUTEJIBHAA 3AIINCKA

AKTYyaJIbHOCTh W Ha3HadeHue mnporpammbl. [Iporpamma paszpaboTaHa B COOTBETCTBUU
¢ TpeboBanusIMU DeepaabHOTO rOCyJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHapTa OCHOBHOTO OOIIET0o
o0Opa3oBaHus, OpUEHTHPOBaHA Ha OOECIEYCHHE WHAWBUIAYAIbHBIXIOTPEOHOCTEH OOydJaloOmMXcs |
HalpaBJIeHa Ha JOCTH)KEHUE IUIAHMPYEMBIX PE3yJbTAaTOB OCBOEHUS IIPOrPAMMbI OCHOBHOTO OOILEro
00pa3oBaHus C y4eTOM BBIOOpPA yYaCTHUKaMU 0Opa30BaTEIbHBIX OTHOUICHWH KypCOB BHEYPOUHOM
NESTeIbHOCTH. OJTO  IO3BOJISIET 00ecleunTh eAMHCTBO 00s3arenbHbIX TpedoBanuii @I'OC Bo BceM
IIPOCTPAHCTBE LIKOJIBHOIO 00Opa3oBaHMs: HE TOJBKO Ha YpOKE, HO U 3a €ro IpejaeiaamH.

AKTyallbHOCTh pe€aju3allid JaHHOM NporpamMmbl OOYyCIIOBJI€Ha CaMOM OCOOEHHOCTHIO
MIPOEKTHO-UCCIEA0BATEIBCKON NEATENIbHOCTH. JTa JIEATEIBHOCTD JIEKUT B OCHOBE IM03HABATEIBHOTO
uHTEpeca peOeHKa, SBJISETCS 3aJOrOM yYMEHHs IUIAHUPOBaTh  JIOObIE AEMCTBUS U BaXKHBIM
YCJIIOBHEM YCHEIIHOW peanu3anuu ujaen. JIroOble M3MEHEHHS COBPEMEHHOTO OOIIECTBA CBS3aHBI C
MIPOEKTAMM M HCCIEJOBaHUSMH — B HayKe, TBOpUECTBe, OM3Hece, 001ecTBeHHOM ku3Hu. [Tloatomy
BAKHBIM JJIEMEHTOM pa3BUTHS JIMYHOCTU oOydyaromierocsi spisieTcsi (OpMHUPOBAHHE OCHOBHBIX
HaBBIKOB IIPOEKTHO-HCCIIEI0OBATEIbCKON AEITEIbHOCTH.

[IporpamMmoit mpenycMoTpeHo (OpMHpPOBAHHME COBPEMEHHOTO TEOPETUYECKOTO YPOBHS  3HAHUH,
a Takke M TPAKTHUYECKOTO OmblTa paboThl ¢ J1abopaTOPHBIM O00OpPYIOBaHUEM, OBJIAJCHHUE
MpUeMaMH UCCIIE0BATEIbCKON JIeITeTbHOCTH. MeTopl Opranu3aiuu o0pa3oBaTeIbHOM Hu

Hay4YHO-MCCIIEI0BATENbCKON JESITETbHOCTH MpeaycMaTpuBaloT (GOPMUPOBAHHE Yy OOyYarOIIUXCs
HECTaH/JAPTHOTO  TBOPYECKOTO MBIIUICHUS, CBOOOABI CAMOBBIPAKEHUS W HWHAUBUAYAIbHOCTH

CY)KJICHUH.
Jlnss  monmHOrO  ydeta  MOTPEOHOCTEH  ydyamiuxcss B MOPOrpaMMe  HUCTIOJB3YEeTCs
muddepeHITupoBaHHbIN MOAXO/I, 4To CTUMYJIUPYET y4amerocs K YBEITHYCHUIO

NOTpeOHOCTH B MHIMBUIYaJbHOM, WHTENIEKTYaJlbHOM W TO3HABAaTEIbHON JCSITENBHOCTH U
Pa3BUTHUIO HAYYHO-UCCIIE0BATENbCKUX HaBBIKOB. [IporpaMmMa ctanetr BocTpeOOBaHHOMN B TIEPBYIO
ouepe/ib UIKOJIbHUKAMU, KOTOPhIE UMEIOT CTOMKUIMHTEPEC ¥ COOTBETCTBYIOIIYID MOTHUBALUIO K
M3YYEHHUIO MPEIMETOB €CTECTBEHHO-HAYUYHOTO KA, €CTECTBEHHBIM HayKaM U TEXHOJIOTHUSIM.
B nonpoctkoBoM Bo3pacTe yyaniuecs IposBIsiOT CBOIO 3aMHTEPECOBAHHOCTh B TOW WJIM WHOM 00iacTu
3HaHWH, HAYYHOM  HaNpaBJICHUU WIHM  NpodeCCHOHATBHOU NeATeNbHOCTH.  Takum oOpazom
MPOUCXOTUT (OPMHUPOBAHUE TO3HABATEIBHOW U NPOPECCHOHATBHON COCTABISAIOUICH JTUYHOCTH,
MOMOTaeT y4aiemycs B onpeaeNeHuu Oyay1iero KU3HEHHOTO nyTH U B
npodeccuoHaIbHOM BBIOOpE TOcle OKOH4YaHUs MKoiubl. [lomoOHOrO poja 3aMHTEPECOBAHHOCTD
CTUMYJIMPYET TOCTOSHHOE >KEJaHHe IIKOJbHUKA K MO3HAHWIO HOBOTO, PACHIMPEHUIO W YIIIYOJIEHUIO
COOTBETCTBYIOIIUX 3HAHUM, IOJYYEHUIO HOBBIX B TOM YHCJIE MPAKTUYECKHX HABBIKOB, a TAKKE
MOTHBHUpPYET yuamierocsi Ha mpodopuenranuio. Ilporpamma HaleneHa Ha MOMOIIb PeOCHKY B
OCBOCHHU OCHOB OpraHM3allMd M OCYIIECTBICHHsS COOCTBEHHOW MPOEKTHO- HCCIEI0BATENbCKON
NEeSITENLHOCTH, a TaK)Ke B IPHUOOPETEHUH  HE0OXOIUMOTO ONBITA 7S
paboThI HaJ] MHIUBUyAJIbHBIM HMCCIIEIOBAHUEM WM TpoeKToM. IIporpamma momoxer
IIKOJIBHUKY B OoJiee TIyOOKOM U3YUYEHUU WHTEPECYIOIIed ero OONacTH €CTECTBEHHBIX HayK, a TaKKe
B MPUOOPETEHUN BAXKHBIX COIMATBHBIX HABBIKOB, HEOOXOAUMBIX JUTSI MPOAYKTUBHOMN COLMATM3AINH H
(hopMHUpOBaHHUSI TPAKIAHCKOM MO3UIIUU:



—HaBbIKa CAMOCTOSITEJIbHOTO PEUICHUS AaKTYaJIbHBIX MCCIEA0BATEIbCKUX MWIIM IPAKTUYECKUX 3a7ady,
BKJIIOYAIOIIETO B ce0si yMEHHE BHJIETh W AaHAIM3MPOBATH MPOOJIEMBI, HYKIAIOIIMECSB PELICHUH,
YMEHHE JIETAIBHO MPOpadaThiBaTh W PEAM30BBIBAThH CIIOCOOBI PAOOTHI ¢ HUMH, YMEHHUE TIAHUPOBAThH
COOCTBEHHYIO pPabOTy M CaMOCTOSITEIbHO KOHTPOJMPOBATH CBOE MPOJBMXKEHHE K KEITAeMOMY
pe3yibTarty;

—HaBbIKA TeHEPUpPOBaHHA M OGOpMIIEHUS COOCTBEHHBIX HJEH, OOJeUYeHUs HMX B yHOOHYIO st
pacripoctpaneHus Gopmy;

—HaBBIKA YBAXUTEIHHOTO OTHOUICHUS K YY)KUM B3TJISAaM M UAesM, 0(QOPMIIEHHBIM B pabOTaxJIpyrux
JIOJIEH, IPYruxX aBTOPOB — BJIAJIENIbLIEB MHTEJUIEKTYaJIbHON COOCTBEHHOCTH;

- HaBbIKa yOJIMYHOTO BBICTYIIJICHUS nepen 00bI1I0M ayIuTOpHUEN,
apryMEHTUPOBaHMSI W OTCTAaMBaHUS  CBOEM  TOYKM  3pEHMs, OTBETOB Ha  BOIPOCHI
CBEPCTHHUKOB M B3pOCIbIX, YOSKICHHUS JPYTUX B CBOEU MpaBOTEe, NPOABMKEHUS CBOUX MJIEH;
—HaBbIKa pabOThl CO CHEIHAIW3UPOBAHHBIMU KOMIIBIOTEPHBIMU IpPOrpaMMaMu, JIabOpaTOPHBIM
000py/OBaHNEM, TEXHUYECKUMHU YCTpoiicTBamMH, OMOIMOTEUHBIMM (OHAAMH U HHBIMU PeCypcaMu,
C KOTOPBIMU MOJKET OBITh CBSI3aHA MIPOEKTHO-KUCCIIEI0BATENbCKAs IEATEIbHOCTh HIKOJIBHUKA.

Kpowme Toro, paboTa 1ikosibHUKa Ha/l IPOEKTOM HJIU UCCIIEI0OBaHUEM Oy/IeT ciocoOCTBOBATh U PA3BUTHUIO
€ro aJIeKBaTHOM CaMOOIIEHKH.

BapuaHTthl peanu3anuu nporpaMmMsl 1 (pOpMbI IPOBEACHHUS 3AHATHH.

JlanHasg mporpamma paccumTaHa Ha paboTy co MmKoJdbHHUKaMH 5-9 kimaccos. [lemarory
BAKHEE AaKLEHTHPOBAaThb CBOE€ BHUMAaHME HE CTOJIBKO Ha KadeCTBE pe3yiabTara IPOEKTa WIH
UCCIIEIOBAHUS, CKOJIBKO Ha TOM, YTOOBI yJalllUiicsl MOJTy4dal 3HaHUs B TOM YHUCIIE U Yepe3 BBIIIOJHEHUE
IIPAKTUYECKOIO 3aJaHus, Aejal BBIBOJABI M YMO3aKIKOYECHHS Ha OCHOBAaHUHU CBOEr0 MCCIEIOBAHUA,
YUHJICS CPaBHUBATH €r0 pPE3YyNbTAaThl C TECOPETMYECKMM MAaTEPHAIOM M HCCICNOBAHUSAMHU JPYIHX
HIKOJBHUKOB. TakuM 00pa3oM, MIKOJBHUK OCBOMT OCHOBBI IPOEKTHO-HMCCIIENOBATEIIBCKOM
NEeATeNbHOCTH U MPUOOPETET HAaBBIK KPUTHUECKOTO OTHOILIEHHSI K MaTepuaity.

MoXHO PEKOMEHIOBaThb MCIOJb30BaTh Moayau «Kak JKMBOTHBIE W pacTeHHsA
IIPUCIIOCAOIUBAOTCS, «OCHOBBI pacTEeHHUEBOCTBAY, «MonekynspHble OCHOBBI
CEJIEKI[MM» B KaUeCTBE HEMPEPbIBHOIO 00pa3oBarenbHoro mukia (5-9 kimace no 1 yacy B Heslelo) st
KJJacCOB  arpoOMOTEXHOJIOTUYECKOM HampaBieHHOCTH. Monynn  «Kak )KUBOTHbBIE U pacTEHUs
npucnocabnuBaroTcs»,  «buorexHosmorunm» U «MOJEKYJISpHbIE  OCHOBBI  (DU3MOJIOTUH U
(bapMakoJOruu» B KadeCTBE HEMpepbhIBHOr0 obOpaszoBarenpHOro nukia (5-9 kmacc mo 1 vacy B
HEZIeNI0) Ul KIacCOB OMOTEXHOJIOTHYECKOr0 MM MEAMLIMHCKOTO HalpaBJIeHUH.

B3anmocBsa3p ¢ mnporpammoin BocnuTaHusi. [IporpaMMa Kypca BHEYpOYHOM JESTEIBHOCTU
paspaboTaHa C YY4eTOM pEKOMEHJAlMi MNPUMEpPHON  mporpamMmbl  BOCIUTAHUSA, YYUTHIBAET
IICUXOJIOTO-TI€Aarornuyeckrue 0cOOEHHOCTH JAHHBIX BO3PACTHBIX KaTeropHui. 910
MO3BOJISIET HA TPAKTHUKE COEAMHUTH OOYYalOIIyl0 M BOCIUTATENbHYIO JIESATEIbHOCTh Iearora,
OPUEHTHPOBATH €€ HE TOJBKO HA MHTEJUIEKTYalbHOE, HO U Ha HPAaBCTBEHHOE, COLMAIILHOE PAa3BUTHE
pebeHka. DTo NposBIAETCA:

—B IMPHUOPUTETE IJIMYHOCTHBIX pPE3YJIBTATOB pEAIM3alUHd IIPOrpaMMbl BHEYPOUHOH JEATEIBHOCTH,
HalIEIINX CBOE OTPAKEHNUE U KOHKPETU3ALUIO B IPUMEPHOM ITpOrpaMMme BOCIIUTAHNUS,

—B BO3MOKHOCTHU KOMIUIEKTOBaHUS Pa3HOBO3PACTHBIX TpyIII JUTSt OpraHu3aluu
po(hOpUEHTALTMOHHON NEeATENBHOCTH LIKOJIbHUKOB, BOCIIUTATEIILHOE 3HA4YCHUE
KOTOPBIX OTMEYAETCS B IPUMEPHOM IPOrpaMMe BOCIIUTAHMS;

—B UHTEPAaKTHUBHBIX QopMax 3aHATHH [UI1 IIKOJBHMKOB, 00€CHEUMBAIOMIMX OOJBIIYI0 X



BOBJICUCHHOCTD B COBMCCTHYIO C ncagarorom u ApyrumMmu JACTbMHU OCATCIBHOCTD U

BO3MOKHOCTb 00Pa30BaHUsI HA €€ OCHOBE JETCKO-B3POCIIBIX OOIHOCTEH, KIIIOUEBOE 3HAYCHUE
KOTOPBIX JUTS BOCIIUTAHMS ITOAYEPKUBACTCS IIPUMEPHOU IIpOrpaMMon
BOCIIUTAHHUSL.

OcobennocTu padoThl yuuTeJisi 10 MporpaMmme.
3azaya yuyuTelss COCTOUT B TOM, YTOOBI CONPOBOXKIATh nporecc npodeccuoHalbHON
OpUEHTAIIMM ILIKOJIbHUKA, PACKPHIBAs MOTEHILIMAT Ka)XJ0r0 Yepe3 BOBJIEUEHHUE B MHOIOOOpa3HYIo
NEeSITENIbHOCTb, OPraHU30BaHHYIO B pa3HbIX ¢opmax. Ilpu 3Tom pe3ynbTaTtoM paboThl yuuTelns B
MEPBYIO OYepelb SBISETCS JIMYHOCTHOE pa3BUTHE ywamierocs. JIMYHOCTHBIX pe3yJabTaToB
yUHUTEIb MOXET JIOCTMYb, YBJEKas YYE€HHKa COBMECTHOM UM HHTEpPECHOH UM 000uM
JeSITENIbHOCTBIO, yCTaHaBIMBas  BOBpeMs 3aHATUH  J0OpoOXKenaTeabHYIo,
MO/JIEP’KUBAIOIYIO aTMOCc(hepy, HachIas 3aHATUS LIEHHOCTHBIM COJIEPIKaHUEM.
[IpuMepHas cxema MpOBEACHUS 3aHATHN IO POTpaMMe:

1.00bsicCHEHHE TEOPETUUECKOT0 MaTepuaa o TeMe.
2.IloaroToBKa K 9KCIIEPUMEHTAIILHOMY 3aHATHIO, O0CYXKIEHHE OOBEKTOB JJISl IPAKTUYECKOTO 3aHSTHSL.
3.IlpoBeneHre MpPaKTUYECKOTO 3aHSTHS — OCHOBHAas 3ajjaya OCBOECHHE METOJO0JIOTUH JaHHOTO
SKCIEPUMEHTA.
4.11o OKOHYaHHH MIPEIJIOKUTH JETAM, KOTOpbI€ 3aMHTEPECOBATUCH JAAHHBIM SKCIIEPUMEHTOM, Pa3BUTh
€ro B HCCleA0BaTeNbCKUM MpoekT. s 3Toro HeoOXoaumMo oOCYIUTh OOBEKTHI, KOTOPHIE YYEHHK

OyzeT uccaenoBaTh, COCTaBUTh IIJIAH IKCIIEPUMEHTA.

5.IlomM04b y4eHHKY TPOAHAIN3UPOBATH PE3YIbTAThl IKCIIEPUMEHTA.
O1neHuTh pe3ynbTaThl IPOEKTHO-UCCIEI0BATENbCKON I€ATENPHOCTH IIKOJBHUKOB MOYKHO B IIpoliecce
3alIUThl UMU CBOMX pabOT B paMKax UIKOJbHONW Hay4YHO-IPAKTUYECKOH KOH(pEpEHIHH.



COJIEP)KAHUE KYPCA BHEYPOUYHOM JEATEJIbHOCTH

Moay.ib «buotexHoorus» 8 kiaacceol (34 yaca)
1. Buomexnonozus (4 uaca)

[lonsiTie OMOTEXHONOTMM. 3a4eM 4YeJIOBEKYy OMOTEXHOJOIMH, B YEeM UX

MPEUMYILECTBO  TMEpeJ] XUMHUUYECKHMM CHUHTe30M. (OCHOBHBIE OHMOOOBEKTHI OMOTEXHOJIOTHH:
MPOMBIIIJICHHBIE MHUKPOOPTaHM3MBI, KJIETKM ¢ TKaHU PACTCHHM, JKMBOTHBIX U YeEJIOBEKa,
onokatanuzatopsl. [IpakTuyeckas padora «llpumepbl nmpuMeHeHUsT OMOJIOTHYECKUX OOBEKTOB B TBOECH
KUZHI.

Coipbe 11t OMOCHMHTE3a U OIIEHKa €ro OMOJIOru4ecKoi 1eHHOCTH. OCHOBHBIE MCTOYHHKH YIIIepoa,
azoTta, ¢ochopa, MukposnemeHTOB. McciaenoBaHue HOBBIX HCTOYHHKOB ChIPbS (BKJIHOYAsi BOIPOCHI
€ro MpeaBapUTEIbHOM 00paboOTKH), pa3paboOTKa HOBBIX MUTATENbHBIX Cpell, B TOM 4YHCIE
BKJIIOUYAIOUIUX OMOCTUMYISATOPBI M JIpyrHe€ 3JEMEHTHl YIpaBJIEHHWS W ONTHUMM3ALMH IPOLIECCOB
O6uocuHTe3a. MeTo bl ONTUMHU3ALMH TUTATENbHBIX CPEI.

2. Mukpoouonozcus (12 uacos)

[Tonoxenne mNpoKkapHOTOB B cHCTeME opraHudeckoro wmupa. CTpoeHHe OaKTepUalbHON KIIETKH.
Knaccudukanus Oakrepuit. Mopdosorust 6akrepuii. [IpocTeie M CIOXKHBIE METOJBI OKpPAITWBAHUS
6axtepuii. Duznosnorus 0akTepuil: muTaHue, IbIXaHUE, POCT U pa3MHOKEHHE. 3HAKOMCTBO C JIOMEHOM
Apxen (3KCTpeMOPHIHLHOCTh, 0COOCHHOCTH CTpOoeHus KieTku). JlabopaTopHas pabora
«DukcupoBaHHble Tpenaparsl Oakrepuil. Omnpenenenne  GOpMbl  MPEIOKEHHBIX KYJIBTYp
MHKPOOPTraHU3MOB, UCIIOJIB3Ys MMPOCTOW METOI OKpackm» JlaboparopHas paborta «OmpeneneHue
THUIA KJIETOYHOU CTEHKU METOJIOM OKpaluBaHus no ['pamy» (IIpu HaJIU4UK PEaKTHUBOB).
MonouHokucnoe W crnupToBoe  Opoxenue. DotoTrpodHBIE W XeMOTpo(dHBIE OakTepuwu.
Kunernueckoe omucaHue mpoiiecca pocta MUKPOOPraHU3MOB. DKCIOHEHIMAIbHAS ~ MOJEIb

pocta. Kunernka rubenu MUKpoopranu3moB. JlaboparopHass pabora «lIpuroroBienue
MPHKU3HEHHBIX MPErnapaToB MOJOYHOKUCIBIX OakTepuit». [larorennsie 6aktepun. UymHas nansouyka u
YepHasi CMEpPTh, OOTYIU3M, CTOJIOHSIK, TYOepKyse3. ctopus 60pbObI ¢ OakTepruaaTbHBIMU HHPEKITUSIMH.
JlaboparopHas padota «IloceB cMmbiBa ¢ pyk Ha vamku Iletpu». JlaGopatopHnas pabora «Boiaenenue
YUCTON KyNbTyphl OakTepuii. Meron pasBeacHuil. MeToj HCTOIIAOMIETO mTpuxa». JlabopaTtopHas
pabora «Mopdonoruueckas XapaKTepUCTUKa BBIJICJICHHON YHCTOM KyJIbTYpbl: XapaKTepUCTUKa
KOJIOHUH, opMa OaKTepHil, TUI KIETOYHON CTEHKI.

Boiina OeckOHEUHOCTH: AHTUOMOTUKH NPOTHB OakTepuil. MexaHuU3Mbl JEHCTBUII aHTHOMOTHKOB.
Mexkinerounass KOMMyHHKalus Oakrepuii. UyBcTBo KBOpyma. Jlaboparopnas pabora «CpaBHEHUE
pocTa MUKPOOPTraHM3MOB Ha Halike 0e3 u ¢ qoOaBineHus aHTHOMOTHKOB» lccnemoBaTenbckast paboTa
«[Touck MUKpOOPraHu3MoOB 00J1aIAI0IUX AHTATOHUCTUYECKONH aKTUBHOCTHIOM.

[Ipumenenne  OakTepuit  denoBekoM. KuHeTndeckoe  omucaHue  OHOCHHTE3a  HPOAYKTOB
MUKpOOpranm3mMamu. bakTepuu, KOTOpble MOTYT pasiarath IuiacTuk. MccnmemoBarenbckas paboTa
«BbIenenrne MOIOYHOKHUCIIBIX OaKTepuid, HCCIEIOBAHUE UX AKTUBHOCTIY.

Muxkpoopranu3Mbl B arpoOHOTeXHONIOTUH. FICKycCTBEHHBIE aCCOIMAIINY PACTEHHUMA c
MUKpoopranusmamu. MccnenoBarennbckas pabota «Beinenenue O0akTepuil MOJIE3HBIX ISl PACTCHUID).



3. Dykapuomuueckue opeanuzmvl 6 duomexmonocuu (naecHeevie 2pudvl, OPOIHCHCU, 8000POCIU)
(12 uacoes).

[TnecueBbie TPUOBI MPOAYIIEHTHI OMOJIOTHYECKH AaKTUBHBIX BEIIECTB.

OOmass XapakTepuCTHKa JIPOXOIKEH caxapoMmuIleToB. LcTopusi HUCHONB30BaHUS JPOXKEH B
TPaJAUIIMOHHON OMOTEXHOJIOTHH. TEXHOJIOTHH BUHOCIUS U XJI€00TICUCHU S, CTICITUATH3HPOBAHHBIC PACHI
npoxoker. Merabosusm nposxkoken. Peakius cniuproBoro Oposkenust. Jlaboparopnas padota
«Iloncuer kineTok apoxoket B kamepe [opsieBa». Jlaboparopuas pabora «OOHapyXeHUE MPOTYKTOB
CIIHUPTOBOTO OpOXKEHHUS: STHWJIOBOTO CHUpPTAa W YIVIGKACIOro Taszay. [loilydeHne BTOPHYHBIX
MeTabOJIMTOB B JposxKaxX. [Ipoxku Kak mpomayueHTsl OuororumB. [lomydeHue meneBbix OENKOB B
TPOKIKAX.

OCOOEHHOCTH BETETaTUBHOTO M TOJIOBOTO PAa3MHOXKEHHUS y APOXIKEH, 3HAYCHHE M3YUEHHUS MHTO3a
W [HATOKWHE3a IS  ONTHMH3AIMH  TIPOIECCOB  KYJIHTHBUPOBAHUS JIPOXIKEBHIX IIITAMMOB,
MMOHMMAHWS PUYMH IMTATOTEHHOCTH JIPOAOKEH U IPUOOB, IIOMCKA MUTIICHEH (GYHTUITUIOB U
pa3pabOTKK  HOBBIX JIEKApCTBEHHBIXIIpenapatoB. JlabopatopHas padora «HabmoneHue
Pa3MHOXKEHHS IPOXIKEBBIX KIETOK». [Ipaktindeckas padota «Ilomyuenue TBopora u Kedupa Ha OCHOBE
MOJIOUHOKHCIBIX OakTepuity. [Ipaktndeckas pabora «OCHOBHBIE BHIBI KBaca M MX XapaKTEPHCTUKA
«JIpOKU ¥ MOJIOYHOKHUCIIbIE OakTepuu, MpUMEHSeMble IS MPOM3BOJCTBA KBacay. [IpakTndeckas
pabota «CpaBHHTENBHBII aHAM3 Pa3BUTHS JPOXOKEH B a’pOOHBIX W aHA’POOHBIX YCIOBHSIXY.
[IpakTueckas pabora «MeTonbl OLIEHKH CBOMCTB XjeOomekapHbIX Apoxked. OcoOeHHOCTH
MPUMEHCHHSI TPECCOBAHHBIX, CYNIEHBIX M HWHCTAHTHBIX JApoxokeh». HcciemoBatenbekas paboTa
«Bmusinue (GU3MKO-XUMUYECKUX (AaKTOPOB HA KAYECTBO OMOTEXHOJOTHYECKON TpOIyKIuu (KBac,
keup, coip, Xaed u 1Ip.)».

Bonopocnu — nepcrnekTuBHBIN 00BEKT AJIsi MPOU3BOJACTBA Oeika U yrieBoioB.buorexHonornueckue
METO/Ibl OYUCTKHU TBEPJBIX, )KUJIKUX OTXOJ0OB U Ta3000pa3HbIX OTXOJ0B MPOu3BOACTB. CTOUHBIE BOJIBI.
CxeMbl OunCTKH. BHOGUIBTPHI, adpOTCHKH, METAHTCHKU, OKCUTCHKH. AKTUBHBIA WJ W BXOJAIINE
B HEro MHUKPOOPTraHU3MBbl. Hcnonp3oBaHUE BOAOPOCIECH B OYUCTKE CTOYHBIX BOJI.
HccnenoBatenbckas pabora «BnusHue ¢uznko- xumudeckux paktopos Ha poct Bogopociu (Chlorella
vulgaris)».

4. Hacneocmeennas ungpopmauus (8 uacos)

HacnenctBeHHOCTh M MI3MEHYHBOCTH — OCHOBHBIE CBOMCTBA )KUBBIX OpraHu3MoB. Vi3mMeHunBOCTH. Brap
n3MeHYnBOCTh. [IpakThueckas pabora «MoauduKanuoOHHAsS W3MEHYUBOCTH (JHMCTHS, UTOJIKU C
OJTHOTO JIepeBa).

'en — MarepuanbHBIi HOCHTENIb HACJEACTBEHHOCTH M W3MEHYMBOCTH. HyKIEHHOBBIE KHCIOTHI.
Jlokanu3zanus reHeTuueckoro Marepuana B kietke. [lenenue kierok. Pemmmkanusa JAHK. OcnoBHas
JIorMa MoJIeKyIsipHO# Ouonormu. Tpanckpunuwmsi. Tpancmsius. Myranuu. [Ipaktudeckas pabora
«I'en — uHCTpYKIMS 1O cOOpKke KiIeTkd (Ha Oucepe wiaM KOHCTpykrope)». Ilpaktuueckas pabora
«Myrtanust Ha OyrepOpone (1:000# 00beKT W3 mpeablaylieil padoThl, Tae H3MEHEHHWE MHCTPYKIUH
MPUBEJET K U3MEHEHHUIO BHEIITHETO BUJIa 0OBEKTA)».

5. Bupyconozusa. (6 uacos)

[TonoxeHue BUPYCOB B cucTeMe opraHudeckoro mupa. CTpykTypa ¥ XUMHUYECKHI COCTaB BHPYCOB.
Knaccuduxkarus Bupycosn. Penponykuusi BupycoB. IIpocMoTp mokymeHTansHOrO (GuibMa O BUpycax.
Bupycel - Bo30yaurenu wuHpeKnHOHHBIX Oone3Hel. OHKoOBHUpYCHL. baktepuodaru: crpoeHue,



cBoiicTBa, mnpumeHeHue. Ilpaktuueckas paborta. «Meton paseneHuit» IlpakTuueckas pabora.
«TutpoBanue 6akTeprodarony.
buonorudeckune MeTo 16 00PHOBI C BUPYCAMHU.

6. I'ennasn unncenepus u ouomexuonozuu. (8 uacos)

OcHoBbI TeHHOM MHXKeHepuH. BekTopa. Crienuduueckne (pepmentsr Oaktepuii. IlpakTiueckas padora
«IHAOHYKJIEa3bl PECTPUKIMH (paboTa ¢ HYKJICOTUIHBIMHU MOCIIEIOBATEILHOCTIMU Ha Oymare).
bruoTexHonornu npoaykuuu O€nKOB B OaKTEpUANBHBIX KyIbTypaX. JloCTH)KEHUs TeHHOI MH)XKEHEPUUH
OMOTEXHOJIOT HH.

CRISPR/Cas — cuctemMa aganTHBHOTO WMMYyHHTeTa Oaktepuii U apxeif.llpaktuueckas padora
«'ennbie HOxHUIBI - CRISPR/Cas (moaenupoBanue Ha Oymare)» ['MO. Metoasl nomydenuss [ MO.
Urpa-nuckyceus «Beiurpail rpaHT Ha CO3/1aHHE

I'MO».

7. Buomexnonozuu 6 scueommnosoocmee (8 uacos)

JloMecTHKaIMsT OCHOBHBIC JOMAITHHE >XKHBOTHBIC, COBPEMEHHBIC JKCIIEPUMEHTAX IO JIOMECTUKAIHN
KUBOTHBIX (JIMCHIIA, HOPKAa H Jp. — OKCICPUMEHThI HAyYHOW IITKOJIBI aKaJeMHuKa besieBa).
Huckycenss  «JloMecTUKamus, BCE JM pPACTEHUS H OJKUBOTHBIC, KOTOpPBIC IKUBYT PSJIOM C
YeJIOBEKOM MM OJIOMANTHUBAIOTCSA? MOKHO JIM CUATATh TapakaHa OJIOMAITHEHHBIM KUBOTHBIM 7).
CoBpeMeHHBIE  METOJABI B JKMBOTHOBOJICTBE:  TPAHCIUTAHTAIUS  SMOPHOHOB, XMMEPHBIC
KUBOTHBIE, KIIOHUpOoBaHue. [IpakTuueckas padboTta «Meroauka KIOHUPOBaHUS (MOAECTUPOBAHUE HA
Oymare).

OcHoBHbIEe 00JIE3HHM KUBOTHBIX U POJIb MATOTEHHBIX MHMKPOOPTaHM3MOB M Tapa3UTOB B Pa3BUTUU
3a00JIeBaHUI JOMAITHUX JKUBOTHBIX K OCHOBHBIX Mepax OOppObl C HHUMH; pOJIb IOJIE3HBIX
MHUKPOCUMOHMOHTOB B OpraHU3Me JKHMBOTHBIX. [lomoxkutenpbHOoe u T000YHOE (OTPHUIIATEIIBHOE)
BO3JICHICTBUU aHTUOMOTHUKOB HA OPTaHU3M B XOJI€ JIEYCHHsI >KMBOTHBIX; LEIH U 33Ja4d BETEpUHAPUU.
buortexnonorus kopMoBbIX mpenapatoB. [Ipaktuueckas pabora «CocTaBieHue pallioHa MUTAHUS
KUBOTHOTO, pacyeT pacxoJioB Ha coepxkanuey». MccnenoBarenbckas padbora

«O1LeHKa KauecTBa MOJIOUHOM MPOTYKIIUN.

8. Buomexnonozuu ¢ pacmenuesoocmee (10 uacos)

OcHoBHble MeToAb! cenekiuu. ['mbpuanzanusa. ®opmbl oT60opa. OCHOBHBIE HAIPABICHMS CENEKIUU:
yJIy4IllleHUe YpOoKalHOCTH, YCTOWYMBOCTH K OMOTHYECKUM M abnoTudeckuM ¢aktopam. [IpakTuueckas
pabota «BbIpamuBaem ropox. Kak nmpoBecTu cKpelMBaHue y ropoxa.

OCHOBHBIE TOAXO/IbI CETEKIIMU U OMOTEXHOJIOIMH KYJIbTYPHBIX pacTeHui, [ mbpuanzanus, oraaneHHas
ruOpuau3anysi, HCKYCCTBEHHbIH OTOOp, rerepo3uc, TpaHCPopMalus, MyTareHes3, I'€HETUYECKOe
penaktupoBanue). Mcropust cenekuuu B Poccun u mupe, UCTOpusi pa3BUTHs BaXKHEHIIMX COPTOB
KYJIBTYPHBIX pacT€HUI.

Kak uenoBek moxer moauduuupoBarh pacteHusa? ['eHHas uHXKeHepus pacTeHui: UYrto Takoe
reHeTH4ecKass MHXKeHepHs pacTeHuid. TpaHcreHHble pacTeHHs. Metonsl noiydeHus. OOpa3oBaHue
omyxojieil y pacteHuil. ArpoOakrepuanbHas TpaHchopmanus: Ti-umasmunsl. et T-JIHK.
MonexkynsipHO-TeHETUYEeCKUE  MEXaHU3Mbl  TpaHchopMmaluu. ['eHeTndyeckoe  pelakTUpOBaHHE.
CoBpeMeHHbIE MOAXOABl W JOCTHXKEHHMS TI'EHETHYECKOr0 pPEJaKTHPOBAHMUSA  pacTEHUIL.
IIpakTuyeckas padota «I'eHOMHbBIE HOXHUIIBI (MoaenupoBanue pabotTsl cucteMbl CRISP-Cas).Ectb



T KU3Hb B TpoOupke? bBuoTexHomorus KynbTypHBIX pacteHuid. MccienoBarennckast pabora
«BpIpamuBanue pacTeHuid B mpoOupke  (MOXKHO BOCIIOJIb30BATHCSA pe3ysbTaTamMu
MPENBIAYIINX IKCIEPUMEHTOB IO COCTABJIEHUIO UTATENIbHBIX PACTBOPOB Il PACTEHUMN )».



IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHMS KYPCA BHEYPOUYHOM
AEATEJIBHOCTH

3ausaTud B paMKax nNporpaMMbl HAITPABJICHBI HA o0Oecneuenue JOCTUIKCHUS IIKOJIbHUKAMU CIICAYIOMINUX
JIMYHOCTHBIX, MCTAIIPCIMETHBIX U NPCIAMCTHBIX O6paBOBaTCHI)HI)IX PE3YJIbTATOB.
JInYyHOCTHBIE pPe3yJIbTAThI:
B cghepe epadxcoanckoeo socnumanus: TOTOBHOCTh K KOHCTPYKTUBHOM COBMECTHOM ESATENFHOCTH TIPU
BBIIIOJIHCHUN I/ICCJIGI[OBaHI/Iﬁ U IMPOCKTOB, CTPEMJICHUC K B3ANMOIIOHUMAHWIO 1 B3aMMOIIOMOIIH.
B cgepe nampuomuueckoco 6ocnumanus: OTHOIIEHWE K OMOJOTMHM KaK K BaKHOW COCTaBIISIOIICH
KYJIBTYpbI, TOPJIOCTb 3a BKJIAJ POCCUNCKUX U COBETCKHX YUEHBIX B Pa3BUTHE MHPOBOM OMOJIOTrHYEecKOn
HayKH.
B cgepe oyxoeno-npascmeennoco éocnumanus: TOTOBHOCTh OIICHWBATH IMOBEIEHHE W TOCTYIKH C
MO3MIHUKU HPABCTBECHHBIX HOPM W HOPM 3KOJIOTHUECKOU KyJIbTypbl, MNOHWMMAaHHUC 3HAYMMOCTH
HPAaBCTBCHHOI'O aCIICKTa ACATCIBbHOCTH YCJIOBEKA B MCIUIIUHC U OMOJIOTHUH.
B cipepe scmemuueckoco eocnumanus: TIOHUMaHHE POJIM OMOJIOTUU B (POPMHUPOBAHUH ICTETHIECKOM
KYJIbTYpPBl TUYHOCTH.
B cgepe uzuueckoeo eocnumanus, Gopmupoganusi Kyibmypbl 300p06bs U IMOYUOHALLHOSO
Onazonoyuus: OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0POBBIO M YCTAHOBKA Ha 370POBBIN 00pa3 KU3HH
(3n0poBO€ nMUTaHKE, COOMIOICHIE TUTHEHNYECKUX MPAaBUII U HOPM, COaTaHCUPOBAHHBIN PEXUM 3aHITUN
U OTAbIXa, pETyJIsApHas (bHSI/IquKaSI aKTI/IBHOCTI)); OCO3HAHHUC HOCJ'IeI[CTBI/Iﬁ U HCIPUATUC BPECAHBIX
MPUBBIYEK (YHOTpeOJICHUE aJIKOTOJIs, HAPKOTUKOB, KypeHHWE) W HWHBIX  (GopM  Bpeda s
(DMBUYECKOTO M TICHXMYECKOTO 3J0POBBS; COONIOIEHWE TIpaBUJl OE30MacHOCTH, B TOM YHCIE
HaBBIKM 0€301MacHOTO TOBEJCHHUS B NPUPOJHON cpene; C(OpMUPOBAHHOCTh HaBbIKa PEQIICKCHU,
yIpaBJIeHuE COOCTBEHHBIM 3MOIIMOHAEHBIM COCTOSHHEM.
B cghepe mpyooeozo éocnumanusi: akTHBHOE yUacTHE B PEIICHUN PAKTUIECKUX 3a/1a4 (B PaMKax CEMbH,
IIKOJIBI, TOPOJIa, Kpasi) OMOJIOTHYECKOM M AKOJIOTUUECKOW HANIPaBICHHOCTH, HHTEPEC K MPAKTUIECKOMY
W3YUYEHHIO TTPO(dECcCHid, CBSI3aHHBIX C OMOJIOTHEH.
B cgepe sxonocuueckoco socnumarnus: OpUCHTaIMsl HA NMPUMEHEHHE OMOJIOTUYECKUX 3HAHWH TPU
peleHnn 3a1ad B O0JIACTH OKPY)KAIOUIEH Cpebl; OCO3HAHUE AIKOJOTHUECKUX MPOOJIeM M IMyTel X
peIeHs; TOTOBHOCTD K YYaCTHIO B TPAKTHYECKOH JIESITETLHOCTH SKOJIOTHIECKON HAIIPAaBICHHOCTH.
B cipepe nonumanus yemnocmu HayyHo2o NO3HAHUA:  OPUCHTAIMS HA  COBPEMEHHYIO CUCTEMY
HAYYHBIX MPEJICTABICHUI 00 OCHOBHBIX OMOJIOTHYECKMX 3aKOHOMEPHOCTSX, B3AUMOCBS3SX YEIIOBEKA
C MPHUPOJHOW W COLMAIBHOW CpEIoi; MOHUMAHUE POJIM OMOJIOTUYECKOH Hayku B (popMUpOBaHUU
HAYYHOTO MUPOBO33PCHHUS; pA3BUTHE HAYYHOH JIF0003HATEIBHOCTH, UHTEpEca K OMOJIOTHYECKOW HayKe,
HABBIKOB HCCJICIOBATEIBCKON JICATEIILHOCTH.
B cgpepe adanmayuu k uzmenaowumcs yciosuam coyuanrbHol u npupooHoLl cpedsl: alekBaTHas OIICHKA
M3MEHSIIOIIMXCS YCIIOBUMW; TPUHSATHE pelleHus (MHIUBUAyallbHOE, B TPYIIeE) B HU3MEHSIOMIMXCS
YCIOBUSAX Ha OCHOBAHWU aHajiH3a OMOJOTHYECKO MH(pOpMaluy; MIIaHUPOBaHUE ACHCTBHI B HOBOU
CUTYaIlM{ Ha OCHOBAaHWH 3HAHUN OMOJOTUYECKHX 3aKOHOMEPHOCTEH.
MeTtanpeaMeTHble pe3yabTaThl:
B cghepe oenaocenus ynueepcanvnvimu yueOnvimMu noznaeamenvHuiMu Oeucmeuamu. bazoBble
JIOTUYECKHUE JICHCTBUS:

— BBISABJIATH U XapaKTepU30BaTh CYIIECTBEHHBbIC MPU3HAKH OMOJIOTUYECKUX OOBEKTOB (SIBICHUH);

— YCTaHaBIMBAaTh CYIIECTBEHHBIH TNPHU3HAK KiIacCU(DUKANIUKU  OUOJNOTHYECKHX OOBEKTOB




(sIBIIEHUH, TPOIECCOB), OCHOBAHMS JUIsI OOOOLICHUS W CPAaBHEHUS, KPUTEPHU IMPOBOJHMOTO
aHaIu3a;

¢ y4€TOM IpeI0KEHHON OMOJIOTUYECKOM 3a1a4K BBISIBIATH 3aKOHOMEPHOCTH U IMIPOTHBOPEUUS
B paccMaTpuBaeMbIX (akTax M HAOMIOACHUSAX; MpeJlaraTth KPUTEPUU TSl BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUYUI;

BBISBIATE AeUIUTEl WH(DOpMAIMK, JaHHBIX, HEOOXOJWMBIX JUISI PEIICHHS MOCTABICHHON
3ajauy;

BBISIBIISAITh [IPUYMHHO-CIIEACTBEHHbIE CBSI3U IPU HU3YYEHUU OHOJIOTUYECKUX SIBICHUM U
MIPOLIECCOB;  JIeNaTh BBIBOJBI C  KCIOJb30BAHMEM  JCIYKTUBHBIX M  HMHIYKTHBHBIX
YMO3aK/IIOUYEeHNUH, YMO3aKIOUEHUH N0 aHaJIOTUH, (POPMYIHPOBATh TUIIOTE3bI O B3aUMOCBSI3SX;
CaMOCTOSITEJIBHO BbIOMpaTh CHOCOO perieHust ydeOHON Ouojormyeckod 3aaayu (CpaBHHUBATh
HECKOJIbKO BapHaHTOB PEIIECHUs, BIOMpATh Haubosee MoIX0SAIINNA ¢ YIETOM CaMOCTOSTEIbHO
BBIJICTIEHHBIX KPUTEPHUEB).

bazoBrIe nccaemOBaTEIBCKIE ICHCTBHS:

WCII0JIb30BaTh BOTIPOCHI KaK UCCIICIOBATEILCKAI HHCTPYMEHT TTO3HAHUS;

(dbopMympoBaTh BOIIPOCHI, dukcupyromme pa3pbiB MEXTY peaTbHBIM "
JKeJaTeTbHBIM COCTOSTHUEM CUTYaITUH, 0o0BeKTa, U CaMOCTOSTEIHHO
YCTaHABIIMBATh UCKOMOE U JIAHHOE,

dhopmupoBaTh TUTIOTE3Y 00 MCTUHHOCTH COOCTBEHHBIX CY)XICHUH,
apryMEHTHPOBATh CBOIO MO3UITUI0, MHCHHCE;

MPOBOJUTh TI0 CAMOCTOSTEIIPHO COCTABJIICHHOMY IUIaHY HAOIOJCHUE, HECIOKHBIN
OMOJIOTMUECKHI SKCIIEPUMEHT, HEOOJBIIOE MCCIEAOBAaHUE TIO0 YCTAHOBJICHHIO OCOOCHHOCTEH
OroJIoTHYeCcKOro 00beKTa (TIporecca) H3ydeHusl,

MIPUYKUHHO-CIIEICTBEHHBIX CBSI3€d M 3aBUCHMOCTEH OHOJIOTMYECKUX OOBEKTOB MEXay COOO0M;
OIICHUBAaTh Ha TPUMEHHUMOCTh M JOCTOBEPHOCTh HWH(MOPMALIMIO, TOJYYEHHYIO B XOJe
HaOJIOICHUS U SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OpMYIHPOBaTh OOOOIIEHUSI U BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHOTO
HaOJIOICHUS, SKCIIEPUMEHTA, BIAJAETh HMHCTPYMEHTAMHU OLEHKU JOCTOBEPHOCTH MOITYYEHHBIX
BBIBOJIOB H 000OIIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE JajibHeiliee pa3BUTHE OUOJIOTHUYECKUX TMPOLECCOB U HUX
MOCJIEJICTBUS B AHAJIOTUYHBIX WJIM CXOJHBIX CUTYallUsAX, a TaKXKe BBIIIBUTaTh MPEANOIO0KECHUS
00 UX pa3BUTUU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

PaGota ¢ nadopmanuei:

MPUMEHSTH PA3JIMYHBIE METO/IbI, THCTPYMEHTHI U 3alIPOCHI IPU MOUCKE U 0TOOPE OUOIOTHYECKO
uHpopMallUd WM  JAQHHBIX W3  HCTOYHHUKOB €  Y4E€TOM MPEAJIOKEHHOW yd4eOHOM
OMOJIOTHYECKOH 3a1auu;

BBIOHPATH, aHAJIM3HPOBATh, CUCTEMAaTU3UPOBATh U UHTEPIPETUPOBATH
OMOJIOTHYECKYI0 HH(OPMALIMIO PAa3TUYHbBIX BUJIOB U (POPM MpeICTaBICHUS;

HaXOJIUTh CXOJHBIE apryMEHTHI (TIOATBEPKIAOIIME WM ONPOBEPraroliue OJHY U Ty XKe HJIEIO,
BEPCHIO) B Pa3IMUHBIX MH()OPMAIIMOHHBIX HCTOYHUKAX;

CaMOCTOSITEJIbHO ~ BbIOMpPAaTh ONTHMAaJbHYIO (GOpMY MpeiacTaBlieHUs HHOpMaluu U
WUTIOCTPUPOBATH PeIIaeMble 3aJJauil HECJIOKHBIMU CXEMaMHU, TuarpaMMaMu, HHOU rpadukoil u
UX KOMOMHAIUSAMU;

OLICHUBATh HAAE&KHOCTb OHOJOTMYECKONH HMH(pOpMAIMM 1O KPUTEPUSM, IPEI0KEHHBIM
yUUTENIeM UM c(hOpPMYyTHUPOBAHHBIM CAMOCTOSITEIbHO;

3alIOMHMHATh U CUCTEMAaTU3UPOBATH OMOJIOTHUYECKYIO0 HH(POPMALIHIO.



B cghepe oeradenus ynusepcanvhvimu yueOHbIMU KOMMYHUKamueHviMu Oelicmeuamu OOIeHne:

BOCIIPHHUMATH ¥ (POPMYIIHPOBATH CYXKJEHUS, BBIPAXKATh IMOIIUU B MPOLIECCE BBIMOJTHCHUS
MIPAKTUYECKHUX M TAOOPATOPHBIX padoT;

BBIpaXKaTh ceOs (CBOKO TOUKY 3PCHMSI) B YCTHBIX M MUCHbMEHHBIX TEKCTaX;

pacrno3HaBaTh HeBepOabHbIC cpencTaa 001IeH S, MMOHUMATh 3HAYCHHE
COIIMAIIPHBIX 3HAKOB, 3HATh M PACMO3HABAaTh MPEANOCHUIKM KOH(DIMKTHBIX CUTYallUN U
CMSTYaTh KOH(QIMKTHI, BECTH IIEPETOBOPHI;

TMOHUMATh HaMepeHus IPYTHUX, MIPOSIBIISTH YBaXUTEIBHOE OTHOIIICHHE K
co0OeceTHUKY B B KOPPEKTHOM hopme popMyInpoBaTh CBOU BO3PAKCHHUS,

B XOJile¢ Juajora W/WIM JUCKYCCUU 3aJaBaTh BOMPOCHI IO CYIIECTBY O0OCYXKIaeMOi
OMOJIOTMUECKOM TEeMbl W BBICKA3bIBaTh WJCH, HAIIEJIEHHBIE Ha PpEIIeHHE OHOJIOTHUECKOM
3a/1auy ¥ Mo Iep KaHue OJ1aroKenaTeIbHOCTH OOIIECHMS;

COTIOCTABJISITH CBOM CYXKJEHUS C CYXICHUSMU JPYTUX YYaCTHUKOB JIMajora, 0OHapyKUBaTh
pa3IM4Ms U CXOJICTBO MO3UIIMIA;

MyOJUYHO MPECTABIATh PE3YJIbTATHl BBIIIOJHEHHOTO OMOJOTUYECKOTO OMbITa (IKCIIEPUMEHTA,
HCCTIe0BaHUs, TPOCKTA);

CaMOCTOSITEIFHO BRIOUPATh (POpMAT BRICTYIUICHHS C YIETOM 3a]1a4 TPE3CHTAIMH U 0COOCHHOCTEN
AyIUTOPUU U B COOTBETCTBHM C HHM COCTABJISITh YCTHBIE HITMCHMEHHBIE TEKCTHI C
WCTIOJIb30BAHUEM HILTIOCTPATUBHBIX MaTEPHUAIIOB.

CoBMecTHAS ASATENLHOCTD (COTPYIHUYECTBO):

B

MOHUMATh M WCIOJb30BaTh NPEUMYNIECTBA KOMAHIAHOW W WHIAWBHIYaTbHOW pPabOTHIIPH
pelIeHnr KOHKPETHOM OMOJIOTHYECKOU TTPOOIeMBbI, 000CHOBBIBATh HEOOXOIMMOCTh TPUMEHEHUS
rPYNIOBBIX (OPM B3aUMOJICHCTBUS MPHU PEIICHUH ITOCTABJICHHON yu4eOHOM 3a1a4H;

MPUHUMATh [eJlb COBMECTHOM JESTeNIbHOCTH, KOJUIEKTUBHO CTPOUTH JIEHCTBUS MO €&
JNOCTHKEHHUIO: PpaCIpeleNsiTh pOJid, J0TOBapUBAaThCs, OOCYKIaTh MPOIECC U pPe3yabTaT
COBMECTHOM pabOTHI;

yMeTb 00001IaTh MHEHUS HECKOJbKUX JIIOJeH, NpPOSBIATh TOTOBHOCTb PYKOBOAMTD,
BBITIOJIHATH OPYYECHHUSI, TOJUUHSATHCS;

IUIAHUPOBATh OPraHMU3aIMI0 COBMECTHOM paboThl, OMPENENATh CBOIO poib (¢ y4éToM
MPEANOYTeHUH U BO3MOXHOCTEH BCEX YYaCTHUKOB B3aMMOJCHCTBHS), paclpeneisaTh 3aadu
MEX/y WICHAMH KOMaH/Ibl, y4aCTBOBaTh B T'PYIIOBBIX (hopmax paboTel (00CyXaeHUs, 0OMEH
MHEHUSMH, MO3TOBBIE IITYPMbI U UHbBIE);

BBITIOJIHATH CBOIO YaCTh PabOTHI, JOCTUTaTh KAUECTBEHHOTO Pe3yibTaTa 0 CBOEMY HAIIPaBICHUIO
Y KOOPAMHHUPOBATH CBOU JACHCTBHS C APYTUMU YJICHAMH KOMAaH/IbI;

OIICHMBATh  KAueCTBO  CBOETO0  BKJIaga B  OOMMHA  MPOAYKT 1O  KPUTEPUSM,
CaMOCTOSITENIBHO CPOPMYITHUPOBAHHBIM y4acTHUKaMU B3aMMO/ICICTBUS;
CpaBHHMBATh PE3yJAbTaThl C UCXOJHON 3a/1a4eil U BKJIJ] KQXK/I0TO YieHa KOMaH/bl B JOCTH)KEHUE
pe3ynbTaToB,  pa3AenATh  chepy  OTBETCTBEHHOCTH U MPOSBISATH TOTOBHOCTH K
MIPEIOCTABJICHUIO OTUETA Tepe] TPYIIOif;

OBJIQJIETh CHUCTEMON YHUBEPCAIbHBIX KOMMYHUKATUBHBIX ACHCTBHI, KOTOpas 0OecrednBacT
c(hOpMUPOBAHHOCTH COLIMATBHBIX HABBIKOB U AMOILIMOHAILHOTO MHTEJUIEKTA ITKOJIbHUKOB.

cgpepe 061A0CHUsL  YHUBEPCANbHbIMU — YYEOHLIMU  pecyNAMUBHbIMU oeticmeusmu.

CaMoopraam3anus:

BBISABIIATD HpO6JIeMLI U pCICHUA B )KU3HCHHBIX U y‘{C6HBIX CUTyaluax, UCIIOJIb3Yyd
OMOJIOTHYECKHUE 3HaHMA,

OPUCHTHPOBATHCA B PA3JIMUHBIX MOAXOHAX MPUHATHA pCH_ICHI/Iﬁ (I/IHIlI/IBI/II[yaHBHOe, IIPUHATHC



pelLIeHUs B IpyIIE, IPUHATHE PELIEHUH IPYyIIoN);

— CaMOCTOSITENILHO COCTAaBJATh JITOPUTM pEHIeHHs 3afadd (WM €ro 4acTh), BRBIOMPATh CIIOCO0
pelmieHuss  y4yeOHOW  OMOJOTMYEeCKOW  3amaud ¢ Y4ETOM  HMEIOLIHUXCA PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATH MpeIaraéMble BAPHAHTHI PEILICHHIA;

— COCTaBIAITH IUIAaH JEWCTBUH (TUIaH peadu3alid HaMEYEHHOTO alrOpuTMa peIIeHus),
KOPPEKTHPOBATh MPEUIOKEHHBI aTOPUTM C YYETOM IIOJyYeHHsI HOBBIX OHMOJIOTHYECKHUX
3HAHMI 00 N3ydaeMOM OHOJIOTHYECKOM OOBEKTE;

— JlenaTh BBIOODP U OpaTh OTBETCTBEHHOCTH 32 PEILICHHE.

CamMoKOHTpoJIb (pedutekcus):

— BIIQJETh CIIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBAIIMH U PeIICKCHUH;

— J1aBaTh aJCKBATHYIO OIIEHKY CUTYAIlMH M MIPeIararh IJIaH e€ N3MEeHEHHS,

— YYHUTBIBaTh KOHTEKCT W TMPEIBHJIETh TPYTHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH PEHICHUU
yueOHOM OMoornyecKon 3a1auu, aJanTUpOBaTh pELIEHWE K MEHSIOIINMCS
00CTOATEILCTBAM;

—  OOBSICHATH MPUYUHBI TOCTHXKEHUS (HEOCTIKEHUSI) PE3yIbTAaTOB ACSITEIBHOCTH, JaBaTh OLICHKY
MPUOOPETEHHOMY OIBITY, YMETh HAXOJWTh TO3UTHBHOE B TPOU3OMLICIIICH CUTYAIUH;
— BHOCHUTHh KOPPEKTHBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, H3MEHHUBIIIHXCS
CUTYaIINi, YCTAHOBJIEHHBIX OMIMOOK, BO3HUKIIUX TPYAHOCTEH;
— OIICHUBATh COOTBETCTBHUE PE3Y/IbTATA €U U YCIOBUSM.
OMOIMOHAILHBIA HHTEIIEKT:

— pa3inyaTh, Ha3bIBAaTh M YIPABIATH COOCTBEHHBIMH SMOIMSIMH H SMOIHUSIMH JPYTHX;

—  BBIBISTH U aHAIM3UPOBATH MPUYNHBI IMOIIHIA;

— CTaBUTh ce0s HAa MECTO JPYroro 4YeIOBEKa, MOHMMATh MOTHUBBI U HAMEPEHHS JAPYroro;

— perymupoBaTh  CHoco0  BBIPOKEHHS  AMOIIH.

[Ipunsarue cebs n Qpyrux;

— OCO3HAHHO OTHOCHTKCS K IPYrOMY YEIIOBEKY, €r0 MHEHUIO;

— TpU3HaABaTh CBOE MPaBO Ha OMIMOKY M TaKOE JKe MPaBo APYroro;

—  OTKpPBITOCTh ce0e U IPYyTuM;

— 0CO3HaBaTh HEBO3MOXKHOCTh KOHTPOJMPOBATH BCE BOKPYT;

— OBJIQJIETh CUCTEMOMN YHUBEPCAIbHBIX YUCOHBIX PETYISATUBHBIX JICHCTBHIA, KOTOpasi 00ecrieYnBaeT
(OpMUpPOBaHHE CMBICTIOBBIX YCTAaHOBOK JIMYHOCTH (BHYTPEHHSSI MO3WIMS JIMYHOCTH), W
KU3HCHHBIX HABBIKOB JIMYHOCTH (yIpaBlIEHUS COO0O#, CaMOJUCIMILIMHBI, YCTOWYHBOTO
TTOBEJICHU).

IIpexMeTHbIe pe3yabTaThl OCBOCHUS IPOTPAMMBI

B no3naBarenbHON (MHTEIEKTYallbHOM) cepe:

—MpPHOOpPETCHUE OIbITa HUCIOJIb30BAHUS METOJOB OHOJOTMYECKOW HAyKH C IENbI0 H3Y4CHUS
OMOJIOTHYECKUX OOBEKTOB, SIBJICHUH U TPOIIECCOB: HAOJIOACHUE, OMKMCAHUE, MPOBEICHUE HECIOKHBIX
OMOJIOTMYECKHUX OTIBITOB U SKCTIEPUMEHTOB, B TOM YHCIIE€ C UCHOJIH30BAHUEM aHAIOTOBBIX U IIU(PPOBBIX
OMOJIOTHYECKUX MPUOOPOB M HHCTPYMEHTOB; — (OPMHUPOBAHNE YMEHHSI UHTEIPUPOBATH OUOJIOTUUECKUE
3HaHMUS CO 3HAHUSMH U3 JAPYrUX YUeOHBIX mpeameToB ((pusmku, XuMuu, Treorpaduu, HUCTOPHH,
0OIIECTBO3HAHUS

UT. 1.);

—(opmupoBanue ymeHHIl pemate y4deOHblEe 3alaud OHOJOTUYECKOTO COJEP)KAHUS, BBISBIATH

NPUYNHHO-CJICACTBCHHBIC CBA3HW, IMNPOBOJAUTH KAUYCCTBCHHBLICH KOJIMYCCTBCHHBIC pPACUYCThI, ACIIATbhb
BbIBOJIbI HAa OCHOBAHHWH NOJTYUYCHHBIX PEC3YJIbTATOB,



—(opMupoBaHHE yYMEHHs IUIAHUPOBATh y4eOHOE HMCCIEJOBAHME WM MPOEKTHYIO PaboOTy C y4eToM
MOCTaBJICHHOM 1T (POPMYIIMPOBATH MPOOIIEMY, THIIOTE3Y U CTAaBUTh 33]]a4 UCCIICA0BaHMS, BBIOMPAThH
aJIeKBaTHO IIOCTABJICHHOW WEIM METOJbl, JeJaTb BBIBOABI [0 pe3yJIbTaTaM MCCIEI0BAaHUS WU
MPOEKTHOM AEATEIbHOCTH;
—opmupoBanue UMHTEpeca K YIIyOJIEHUIO OMOJIOTUYECKUX 3HAHUI
(mpenmnpoduibHas MOArOTOBKA M MPO(ECCHOHANIBHAS OPUEHTAINsI) M BRIOOPY OMOJIOTHN KaK
npoWIBHOTO TIpeAMeTa Ha CTYIEHH CpeIHero TOJHOTO oOpasoBaHus Ui Oymymei
npodecCHOHAIEHON  JeSITENFHOCTH, B O0NacTH OWOJIOTMH, MEIUIIMHBI, SKOJOTHH, ICUXOJIOTHH,
BETEPUHAPUH, CEIILCKOTO XO34HCTBA;
—BJIaJICHHE HaBbIKaMU paboTsl ¢  uHdopmanuei €CTECTBEHHO-HAY4YHOT'O
COJIep’KaHus, MPEJICTaBICHHON B pa3sHOW Qopme (B BHIE TEKCTa, TaOJWYHBIX JAHHBIX, CXEM,
rpadukoB, auarpammMm, Mojened, H300pakeHui), KPUTUYECKOTO  aHajiu3a MHPOpMaluu U
OIICHKH €€ JOCTOBEPHOCTH;
—YMEHHE UHTETPUPOBATH OMOJIOTMUYECKUE 3HAHUS CO 3HAHUSIMU JIPYIHX Y4eOHBIX MPEIMETOB; HHTEPEC
K yriyOneHHuio OMOJIOTMYeCKUX 3HaHUI U BHIOOPY OMOJIOTMH Kak MpOQMIBHOTO MpeaMeTa Ha YpOBHE
cpenHero oomero oopa3oBaHus Aist Oyayiiel mpodheccnoHaIbHOM NeATeTLHOCTH B 00JIaCTH OHOJIOTHH,
MEUINHBI, 3KOJIOTHH, BETEPUHAPUH, CEIHCKOTO X035ICTBA, MUIIEBON IPOMBILIIEHHOCTH, ICUXOJIOTHH,
HCKYCCTBa, CIIOPTa - UMETh YETKHE MPECTABICHUS O MATEPUATHUCTUYECKON CYLTHOCTH T€HOMOB KHUBBIX
OpPraHU3MOB U PETYJSIUIO UX PabOTHI;
—3HaHHE OCHOBHBIX (PAKTOPOB OKPYKAIOIIEH Cpe/Ibl, BIMSIOIMIMX Ha Pa3BUTHE U CYIIECTBOBAHUE KUBbIX
OpraHWU3MOB, aJlaNTalliid K aKToOpaM OKPYKArOIIEH CpPe/Ibl;
—3HaHUE OCHOBHBIX IIOJIX0/I0B OMOTEXHOJIOIMH, UCIIOJIb30BAHUS €€ IOCTHKEHUI B COBPEMEHHOM KU3HU
4eJI0BeKa, 0COOEHHOCTH UCIOJIB30BaHMS XKUBBIX OPTaHU3MOB JUIsSl IPOU3BOJICTBEHHBIX HYXX/]l YEJIOBEKa,
—3HaHUE OCHOBHBIX IOJXOJIOB CENEKIUU U OMOTEXHOJOTUHU KYJIbTYpHBIX PacT€HUH, XapaKTepu30BaTh
TeHETUYECKU MOIU(PHULIIPOBAHHbIE pacTeHusi, ONepUpoOBaATh
MNOHATUAMM, THOpUIU3aLMs, OTHAJEHHAas TUOpUIU3alysl, MHCKYCCTBEHHBIH OTOOp, TIeTepos3uc,
TpaHchopMaIys, MyTareHe3, FeHeTUUECKOE PeAaKTHPOBAHUE;
—[IOHMMAaHUE MOJIEKYSPHBIX MEXaHU3MOB peaM3allid HacJeJCTBEHHON HH(pOpMALMU U YMEHUE
CBOOOJITHO OIEpUPOBAaTh OCHOBHBIMU HOHATUSAMHM MOJIEKYJISAPHOW OHOJIOTMM U €€ COBPEMEHHBIX
HalpaBJIeHUH — FEeHOMUKHU, METaréHOMUKH, IPOTEOMUKH; — 3HaHE OCHOBHBIX 3a00JIeBaHUH YeI0BEKa,
MEXaHU3MOB MX Pa3BUTHUSA, criocolax

X TUMAarHOCTHUKHU U JICUCHMUA,

_q)OpMI/IpOBaHI/IC YMCHHA HUCIIOJIB30BaATh MOHSITUHHBIN arrapar u CUMBOJIMYECKUH S3BIK I'CHCTHKU,
IrpaMOTHOC€ TIPUMCHCHUC HAYYHbBIX TCPMHUHOB, HOHHTHﬁ, Teopnﬁ, 3aKOHOB AJId 00BICHEHUS
Ha6J'IIOI[aeMI>IX OMOJIOTHYECKUX 06"beKTOB, SIBJICHHH 1 IMpoucCCOB, ITO3BOJIAOIINUX 3aJIOKUTDH (I)YHI[aMeHT
HaYYHOTO MHUPOBO33pPCHUAIL.

B nieHHOCTHO-OpUEHTAIIMOHHOH cdepe:
—3HaHHe, YTO MPUMEHEHUE COBPEMEHHBIX TEXHOJOTUH MOJEKYISIPHONW OHOJOTHU IMO3BOJSET YCIEITHO

peuiatb TakKue 3J'IO60,Z[HCBHI>IC HpO6HeMLI, KaK OXpaHa OKp}I)KaIOH_[eﬁ Cpeabl, COXpaHCHHUEC 310POBbA
YCJIOBCKA, KOHTPOJIb U BOCCTAHOBJICHUC DKOCHUCTEM.



KaJ’IeH}IapHO-TeMaTI/I‘leCKOC INIAHUPOBAaHHUE.

Monyab «buortexHnosiorus» 8 kiaacce (34 yaca).

Paspnen Kosmmuect Tema DJIeKTPOHHbIE
BO 4aCOB (ungposbie)
o0pa3oBaTe/ibHbIE
pecypchbl
1.buorexnomnorus (2 1 1. [oHsATHE OMOTEXHOJIOTHH. https://resh.edu.ru/
Jaca). 1 2. OCHOBHBIE OMOO0OBEKTHI https://edsoo.ru/
OMOTEXHOJIOTHH.
2.MukpobGuosnorus (8 1 3. [TosokeHne MPOKAPUOTOB B https://edsoo.ru/
9acoB). CUCTEME OPraHU4eCKOro MUpA.
1 4. Ctpoenue O6akrepuanbHoi kietku. | https://resh.edu.ru/
1 5. JlJabopartopHnast paboTta
«DUKCUPOBAHHBIC MPETTAPATHI
6axtepuil. Onpenenenue GopMsl
MIPEJTIOKEHHBIX KYIBTYP».
1 6. [TatorenHbie OakTepuu. https://resh.edu.ru/
1 7. Uctopust 60pb0BI C
OaKkTepHaIbHBIMU HHPEKIHUSIMH.
1 8. BoiiHa OeCKOHEYHOCTH: https://edsoo.ru/
AHTUOMOTHKYU MTPOTUB OAKTEPHUH.
1 9. [IpumeHeHne OGakTepuii https://edsoo.ru/
4yenoBekoM. bakTepun, koTopbie
MOTYT pa3jarath IIACTHUK.
1 10. Mukpoopranu3Msl B
arpoOHOTEXHOJIOT HH.
3. DyKapHOTHYECKHE 1 11. TInecHeBbie rpudbI poayrieHThl. | https://resh.edu.ru/
OpraHu3MbI B 1 12. Vicropus UCTIONIBb30BaHUS
OMOTEXHOJIOTHH JPOOIKEH B TPAJUIIMOHHOM
(ntecHeBbIe TPUOBI, OMOTEXHOJIOTHH.
JPOKIKH, BOJAOpOcin) (6 1 13. TexHonorus xiaeO0NCYCHUS.
4acoB). 1 14. Bomopociau — MepCreKTUBHBIN https://resh.edu.ru/
00BEKT JIJIs1 IPOU3BOACTBA Oeka 1
YIJIEBOJIOB.
1 15. Crounsle Boabl. Cxembl ounctky, | https://edsoo.ru/
OMOUITBTPHI.
1 16. AKTUBHBIN W U BXOISIIHUE B
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HETO MUKPOOPraHUu3MBIL.
Hcnonp3oBanue BOJOPOCIEH B
OYHCTKEC CTOYHBIX BO/I.

4. HacneacrBeHnHas 1 17. HacieacTBeHHOCTD U https://resh.edu.ru/
uHdopmarus (2 yaca). M3MEHUYUBOCTb — OCHOBHbBIE CBOMCTBA
JKUBBIX OPraHU3MOB.
1 18. I'en — equnMIa HacaeacTBeHHo# | https://edsoo.ru/
UH(pOpMAaIINH.
5. Bupycosorus (4 4yaca). 1 19. TlonoxeHne BUPYCOB C CUCTEME
OpPraHu4YeCcKOTro MHpA.
1 20. Knaccugukaiusi BUpyCOB. https://resh.edu.ru/
1 21. Bupycsl — Bo30ymuTenu https://resh.edu.ru/
MH(EKINOHHBIX 00JIE3HEH.
OHKOBHPYCHI.
1 22. buonornueckue Metoabl 6oprObl | https://edsoo.ru/
C BUpYCaMH.
6. ['eHHas nHXEHEpUS U 1 23. OCHOBBI TCHHOM MHKCHEPHH. https://edsoo.ru/
onoTexnosoruu (3 gaca).
1 24. JlocTrKeHHs TCHHOW WH)KEHEPUH
1 OMOTEXHOJIOTHH.
1 25. Metop! noay4uenust [ MO. https://resh.edu.ru/
7. buotexnonoruu B 1 26. JIoMecTHKanus OCHOBHBIX
XKHUBOTHOBOICTBE (5 JOMAIITHAX KUBOTHBIX.
4acoB).
1 27. CoBpeMEHHBIE METOJIbI B
KUBOTHOBO/ICTBE.
1 28. OcHoOBHBIC 00JIe3HM )KUBOTHBIX. | https://resh.edu.ru/
1 29. TlonoXuTEIBHOE ¥ TOOOUHOE https://edsoo.ru/
BO3/ICHICTBUE aHTHOMOTHUKOB Ha
OpraHu3M KHBOTHOTO B XOJIC
JICYCHHSI.
1 30. broTexHOoJIOTHs KOPMOBBIX
npernapaTos.
8. BHOTEeXHOJIOTHH B 1 31. OcHOBHBIE METO/IbI CEIICKIIHH. https://resh.edu.ru/
pactenueBocTBe (4
qaca).
1 32. OcHOBHBIE MTOAXO/IbI CEJIEKIIUN U
OMOTEXHOJIOTHH KYJIbTYPHBIX
pacTeHuil.
1 33. Ucropus cenekunu B Poccun. https://resh.edu.ru/
1 34. I'eHHas MHXKCHEPHS PACTECHHIA. https://resh.edu.ru/
Uroro: 34
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