PaGouyass mporpamma
KYpca BHEYPOUYHOM 1eATeIbHOCTH

«DYHKIHOHAJIbHASI TPAMOTHOCTH (0HOJIOTHS)»
ais 8 kiacca

MOACHUTEJIBHASA 3AIIMCKA
AKTYyaJlbHOCTHL M Ha3HayeHHe mporpammbl. [lporpamma paszpaboTraHa B COOTBETCTBUHU

¢ TpeboBanusiMu DeepaabHOro rocyIapCTBEHHOIO 00pa30BaTEIbHOTO CTaHapTa OCHOBHOTO OOIIETo
o0pa3oBaHMs, OPHUEHTUPOBaHA Ha oOecleYeHHe WHIUBUIYATbHBIXIOTPEOHOCTEN OO0yJarommxcs u
HalpaBlieHA Ha JOCTIKEHUE IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOTpaMMbl OCHOBHOTO OOIIETO
00pa3oBaHMs C Y4€TOM BBIOOpa yYaCTHHKAMHU 00pa30BaTENIbHBIX OTHOIICHHM KYpPCOB BHEYPOUHOM
JNESTENIbHOCTH. OJTO  TO3BOJIAET 00eCIeuuTh eMHCTBO 00s3aTeabHbIX TpeboBanuii ®I'OC Bo BceM
IIPOCTPAHCTBE LIKOJBbHOTO 00Opa30BaHUs: HE TOJIBKO HA YpOKE, HO M 3a €ro IpelesiaMu.
AKTyaJIbHOCTh peajM3allMd JaHHOM mporpamMmbl OOYCIOBJIEHAa C€aMOil OCOOEHHOCTBHIO
IIPOEKTHO-UCCIIE0BATENbCKON AESITENHOCTH. JTa JIEATENbHOCTh JIEKHUT B OCHOBE IIO3HABATEIbHOTO
uHTEpeca peOeHKa, SBJISETCs 3aJOroM YMEHHs IUIAHUPOBaTh  JIIOOBIE AEHCTBUS U BaXKHBIM
YCIIOBUEM YCHENIHON peanu3auuu uaeil. JIroOble M3MEeHEeHHs COBPEMEHHOro OOIIecTBAa CBS3aHBI C
MPOEKTaMHd M UCCIEJIOBaHUSIMH — B HayKe, TBOpYecTBe, Ou3Hece, 001ecTBeHHOU ku3HH. [losTomy
BaXHBIM DJJIEMEHTOM PAa3BUTHUSL JIMYHOCTU OOydYaromerocs sBIseTcs (OPMUPOBAHUE OCHOBHBIX
HAaBBIKOB MPOEKTHO-UCCIIEI0BATEIbCKON AEATEIbHOCTH.
[Iporpammoit mpemycMOoTpeHO (HOPMUPOBAHHE COBPEMEHHOTO TEOPETUYECKOTO0 YPOBHS — 3HAHUM,
a TaKkKe M MPAKTUUYECKOro OmblTa paboThl ¢ JIabopaTOpHBIM 0OOPYJOBaHHEM, OBJIAJCHHE
MpUeMaMy HUCCIIEIOBATEIbCKON NIeATeNbHOCTUH. MeTobl OpraHu3aiii 00pa3oBaTeIbHON u
HAyYHO-HCCIIEIOBATENIbCKON JEATEIbHOCTH MpPEayCMaTpUBalOT (QOpMHUpOBaHUE Yy OOy4aroumxcs
HECTaHJIAPTHOTO  TBOPYECKOTO MBIIIICHUS, CBOOOJBI CAMOBBIPXKEHUS W HWHIUBUAYAIbHOCTH

CYXKJIECHUU.
Jns  momHOro  yyera  moTpeOHOCTEH — ydaluxcs B IporpaMMe  HCIOJIb3yeTcs
b hepeHIMPOBaHHBIN MOJXO0/I, 4To CTUMYJIUPYET y4auerocs K YBEIIMYEHUIO

NOTPeOHOCTH B HMHIUBUAYAJTbHOW, WHTEUICKTyalbHOH ¥ IO3HABATEIbHOM JIEATEIIEHOCTH H
Pa3BUTHIO HAYYHO-HCCIIEIOBATEIHCKUX HABBIKOB. [IporpaMMa craneT BOCTpeOOBaHHOH B TIEPBYIO
ouepeb NIKOIbHIUKAMH, KOTOPbIE UMEIOT CTOMKUMMHTEPEC ¥ COOTBETCTBYIONIYI0 MOTHBAIMIO K
U3YUEHHIO MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA, €CTECTBEHHBIM HAYKAM M TEXHOJIOTHSIM.
B mopocTkoBOM BO3pacTe ydamuecs MposBIIIOT CBOIO 3aMHTEPECOBAHHOCTh B TOH MJIM MHOM 00IacTi
3HaHUHM, HAy4YHOM  HANpaBJICHUHM WIM  NpodeccHoHANbHON aesTenbHOCTH.  TakuMm oOpa3om
OPOUCXOIUT (HOPMUPOBAHME TO3HABATENLHOW M MPOPECCHOHATBHONM COCTABISIOMIEH JUYHOCTH,
MIOMOTaeT yyaiemycs B OTIpeIeIeHu U Oynyiero KHU3HEHHOTO yTH u B
npodeccHOHaIBLHOM BbIOOpE TOCHEe OKOHYaHWs IIKosbl. [logoOHOrO pojxa 3aWHTEPECOBAHHOCTh
CTHUMYIJIUPYET TOCTOSHHOE JKeJIaHWE IMTKOJIbHUKA K TO3HAHWIO HOBOTO, PACIIMPEHUIO U YTITyOICHUIO
COOTBETCTBYIOIIMX 3HAHHWH, TOJYYCHUIO HOBBIX B TOM YHCJIE€ TPAKTHYECKUX HABBIKOB, a TaKKe
MOTHBHpPYET ydamierocss Ha mpocdopueHTanuio. Ilporpamma HameneHa Ha HNOMOIIb peOEHKY B
OCBOGHHHM OCHOB OpPraHM3allMd W OCYIIECTBICHHUS COOCTBEHHOH IPOEKTHO- HCCIIEeI0BATEIBCKON
NeSITEIbHOCTH, a TaKKe B IPUOOPETEHUH  HEOOXOIMMOro OTIbITA ISt
paboThI Ha/l WHAWBHUIYAIbHBIM MCCIEOBAHMEM WM TPOEKTOM. lIporpaMma momoxer
IIKOJBHUKY B OoJiee TTyOOKOM M3Y4YE€HUM HMHTEPECYIOLIe ero o0JIaCTH €CTECTBEHHBIX HAyK, a TAaKKe
B IpUOOPETEHNH BaXXKHBIX COLIMAIBHBIX HABBIKOB, HEOOXOAMMBIX JJISI MPOIYKTUBHOM COIMAIM3alUU U



(bopMUPOBAHUS TPAKTAHCKON TTOZUIUH:

—HaBbIKa CAMOCTOSITEJIbHOI'O PELICHMs aKTyaJbHBIX HCCIEI0BATEIbCKUX WM MPAKTHUECKUX 3a7ad,
BKJIIOYAIOIIETO B ce0sl yMEHHWE BHUICTb M aHAJIU3UPOBATH MPOOJEMBI, HYKIAIOIIUECSB PEIICHUH,
YMEHHUE JIeTaJIbHO MpopadaThlBaTh M PEaM30BbIBATH CIIOCOOBI pabOThI C HUMH, YMEHUE IUIAHUPOBATh
COOCTBEHHYI0O pabOTy M CaMOCTOATENbHO KOHTPOJIMPOBAaTh CBOE MPOJBMXKEHUE K XKEJIaeMOMY
pe3ybTaTy;

—HaBbIKa TCHEPHPOBAaHUS U OGOPMIICHUS COOCTBEHHBIX HACH, OOJNeUYeHUS HX B YIOOHYIO JUIs
pacripocTpaneHus Gopmy;

—HaBbIKa YBOKUTEILHOTO OTHOUICHUS K YY)KUM B3TJISAAM M UAESIM, OQOPMIIEHHBIM B PabOTaXIpyTrux
JFO/IeH, APYrUX aBTOPOB — BJIAJIENIbLIEB WHTEIUIEKTYaJbHOW COOCTBEHHOCTH;

- HaBbIKa yOJIMYHOTO BBICTYIUICHUS nepen OobIION ayJIuTOpUEN,
apryMEHTHpPOBAaHUS W OTCTAUBaHMs  CBOEH  TOYKM  3pEHHUs, OTBETOB HAa  BOIPOCHI
CBEPCTHUKOB M B3pOCIbIX, YOSKIEHUS APYTUX B CBOEH IPaBOTE, MPOJBUKEHUS CBOMX WUJEH;
—HaBblKa pabOThl CO CHELMATU3UPOBAHHBIMU KOMIIBIOTEPHBIMU IIpOrpaMMaMH, J1abOpaTOpHBIM
000py0BaHUEM, TEXHUYECKUMM YCTpOWCTBaMH, OMOMMOTEYHBIMU (OHIAMU M HHBIMU pECypcamu,
C KOTOPBIMU MOJKET OBITh CBSI3aHa IPOEKTHO-UCCIIEA0BATENbCKAs I€ATEIbHOCTD HIKOJIbHUKA.

Kpome Toro, paboTta mKoJIbHUKA HAJl IPOESKTOM HJIM UCCIIEJOBaHUEM OYAET ClTOCOOCTBOBATH U PA3BUTHIO
€ro aJIeKBaTHOM CaMOOLIEHKH.

BapuanTtsl peajiu3anuu nporpaMmsl 4 opMbl IpoBeeHUs 3aHATHIA.

JlanHass mporpamMma paccyhTaHa Ha paboTy co mKoibHuKamu 8 kiaccoB. [lemparory
Ba)KHEE aKIICHTUPOBATh CBOE BHHMAaHHME HE CTOJBKO Ha KayecTBe pe3ylibTaTa MpPOEKTa WU
MCCJIEIOBAHMS, CKOJIBKO HA TOM, YTOOBI yUAIIHICS MOTydas 3HaHUs B TOM YHCII€ U Yepe3 BHIMOJHEHNE
MPaKTUYECKOTO 3aJlaHusl, JeJiajl BBIBOJBI M YMO3AKIIIOUEHHS Ha OCHOBAaHHWU CBOETO HCCJIEIOBAHMS,
YYWIICSA CpPAaBHMBATh €Tr0 PE3YJbTAaThl C TEOPETHYECKUM MaTEPHAIIOM W UCCICIOBAHMSIMHU JPYTUX
IIKOJIPHUKOB. TakuM 00pa3oM, MIKOJBHHUK OCBOUT OCHOBBI  ITPOEKTHO-HCCIIEIOBATEIHCKOM
JESTENIbHOCTH U TPUOOPETET HABBIK KPUTUYECKOTO OTHOIIIEHUS K MaTepuay.

BOCTIUTaHMS.
OcoGenHocTH padoThHI YUUTeJIS 110 POrpaMMme.
3agaya yuyuTens COCTOUT B TOM, YTOOBI COIIPOBOXKIATh nporecc npodeccuoHaTbHON

OpPHUEHTAIlMM IIKOJIbHUKA, PAacKpbIBas MOTEHLMAN KaXJO0T0 yepe3 BOBJIECYEHHE B MHOTOOOpPa3HYIO

JeSITeIbHOCTD, OPraHU30BaHHYIO B pa3HbIX (hopMmax. [Ipu 3ToM pe3ynbraToM paboThl yuuTeNs B

IIEPBYI0 OYEpPENb SBIACTCS JIMYHOCTHOE Ppa3BUTHE ydallerocs. JIMYHOCTHBIX  pe3yIbTaTOB

yUdUTEIb MOXET JOCTHYb, VyBJIEKas yYE€HHKA COBMECTHOM M UHTEpecCHOM UM 000OHM

JEATEIbHOCTBIO, yCTaHaBIMBasg  BOBpEMS 3aHATHUH  JOOpOXKesaTelnbHYIO,

MOJJIEPKUBAIOIIYIO0 aTMOCc(hepy, Hachllas 3aHSTHSI LIEHHOCTHBIM COJEp>KaHUEM.

[TpumepHas cxema NpoOBENECHUS 3aHATUH 110 IPOTpaMMe:

1.00BsCHEHNE TEOPETHUECKOTO MaTepHasa o TeMe.

2.IToaroToBKa K 9KCIIEPUMEHTAILHOMY 3aHATHIO, 00CYXIEHHE OOBEKTOB JUISI MPAKTUYECKOTO 3aHATHUS.

3.IIpoBeneHne MpPaKTUYECKOrO 3aHATHS — OCHOBHAs 3ajJada OCBOCHHME METOJOJIOTMH JaHHOIO

JKCIIEPUMEHTA.

4.110 OKOHYaHMH MTPEMIOKUTE JETAM, KOTOPHIE 3aMHTEPECOBAIUCH JAHHBIM SKCIEPUMEHTOM, PA3BUTH

€ro B HCCIeNoBaTeIbCKUil MpoekT. i1 3Toro HeoOXoauMo OOCYAMTH OOBEKTHI, KOTOpPHIE YUEHHMK
OyzeT uccaeo0BaTh, COCTABUTH TUIAH SKCIIEPUMEHTA.

5.IToMoub yueHHKY IPOAHAIU3UPOBATh PE3YJIbTATHI SKCIIEPUMEHTA.

OneHuTs pe3yapTaThl IPOEKTHO-UCCIENOBATENBCKON JNEATEIIBHOCTH HIKOJIBHUKOB MOJKHO B ITPOLIECCE

3alIUTHl MU CBOMX paboOT B paMKax MIKOJbHOW HAyYHO-TIPAKTHYECKOH KOH(pEPEHIUH.



COJIEP’KAHUE KYPCA BHEYPOYHOM JIESTEJbHOCTH
Moayab «buorexnosorus» (34 yaca)
1. Buomexnonozus (4 uaca)

[TonaTne OMOTEXHOJOrMH. 3ayeM UeJOBEKY OWOTEXHOJIOTMH, B 4YeM HX

IPEUMYLIECTBO IepeJl XUMHUYECKUM CUHTEe30M. OCHOBHBIE OMOOOBEKTHI ~OMOTEXHOJOTHH:
IPOMBIIIJICHHbIE MHMKPOOPTraHU3MBbl, KIETKM UM TKAaHU pPACTEHUM, JKUBOTHBIX U 4YellOBEKa,
6uokaranuzatopsl. [Ipaktuueckas padora «lIpumepsl npuMeHeHUs] OMOIOrMYECKUX OOBEKTOB B TBOECH
KUZHIY.

CoIpbe 111 OMOCHHTE3a M OIIEHKAa ero Omosiorndeckoil 1eHHOCTH. OCHOBHBIE MCTOYHMKH YIIIEpoja,
azora, ¢ochopa, MUKpO3IeMEHTOB. VccienoBaHUe HOBBIX MCTOYHHUKOB ChIpbs (BKJIHOYAs BOIPOCHI
€ro mpeaBapuTeNbHONW 00paboTKHM), pa3pabOTKa HOBBIX MUTATENBHBIX Cpel, B TOM YHCIE
BKJTIOYAIOIIUX OMOCTUMYJISTOPBI M JPYrue SJEMEHTHl YIpPaBICHHS W ONTHMH3AIMU IPOIECCOB
O6uocuHTe3a. MeTo 1l ONTUMHU3ALUY TUTATEIbHBIX CPE.

2. Muxkpoouonozusn (12 uacos)

[Tono>keHne NpPOKapUOTOB B CUCTEME opraHuueckoro mupa. CrpoeHue OakTepHalbHON KIIETKH.
Knaccudukanus Oakrepuil. Mopdomorus O6aktepuid. [IpocThie M CIIOKHBIE METOABI OKPAITUBAHUS
Oaxrepuii. usnonorus 0akTepuil: NUTaHUE, JbIXaHUE, POCT U Pa3MHOKEHHE. 3HAKOMCTBO C JOMEHOM
Apxen (3KCTpeMOPHUIBLHOCTh, OCOOCHHOCTH CTpOeHHUs KieTkH). JlabopatopHas paboTa
«PukcupoBaHHbIe Mpenaparsl 6akrepuil. Omnpenenenne  GOpMbI  MPEIOKEHHBIX KYJIBTYp
MHUKPOOPIaHU3MOB, UCIONb3Ys IPOCTOI MeToll okpacku» JlabopatopHas pabora «OmnpexneneHue
THUIIA KJIETOYHOM CTEHKH METOJIOM OKpaIruBaHus 1o ['pamy» (Ipu HaJIMYUU peaKTHUBOB).
MoouHokucnoe u  cnuproBoe  Opoxkenue. DotorpodHBIE HW  XeMOTpOodHBIE OaKTEpHUU.
Kunernyeckoe omnucanue Iporecca pocTa MUKpPOOPIaHU3MOB. DKCIIOHEHIIMAIbHAS ~ MOJEIb
pocra. Kuneruka rubenu MUKpoopranusmoB. JlaGopatopHas pabora «IIpurorosneHue
NPWKU3HEHHBIX MPEnapaToB MOJIOYHOKUCIBIX OakTepuii». [latorennsie 6aktepun. UyMHas najgouka u
YyepHasi CMepTh, O0TYNIN3M, CTOJIOHSK, TYOepkyie3. crtopust 60pb0bI ¢ OakTepraaIbHBIMU HH(PEKIIHSIMHU.
JlaGopatopHas pabota «IloceB cMbiBa ¢ pyk Ha yamku Ilerpu». JlaGopaTopHas paborta «Beinenenue
YUCTONW KynbTyphl OakTepuil. Metox pasBeneHuil. MeTos ucromiaromero mrpuxay». JlabopatopHas
pabota «Mopdoraoruueckass XapaKTEpUCTHKA BBIIEIEHHOW YHUCTOW KYJIBTYpPbI: XapaKTepUCTHKa
KOJIOHMH, opMa OaKTepHid, TUIT KJIETOUHONU CTEHKM».

Boiina OeckOHEYHOCTH: AaHTUOMOTHKM NPOTUB OakTepui. MexaHu3Mbl AEHCTBUM aHTHUOMOTHKOB.
MexkiierouHass KoMMyHuKamusi 6akrepuit. UyBcTBo kBOpyMa. JlabopaTopHas pabota «CpaBHEHUE
pocTa MUKPOOPTaHU3MOB Ha yaIrike 0e3 u ¢ qo0aBieHus aHTHOMOTUKOBY» VcciemoBarenbckas pabora
«ITouck MUKpOOPTraHU3MOB 00JIJAIOIINX AHTATOHUCTUYECKONW aKTUBHOCTBIOY.

[Ipumenenue  Oaktepuit  yenoBekoM. KuHernyeckoe  omnMcaHue OHWOCHHTE3a  MPOAYKTOB
MHUKpOoOpranuzMamu. bakrepuu, KoTOopbsle MOTYT pasjarath IacTuk. VccriemoBaTtenbckas paboTta
«Bpienenre MOJIOYHOKHUCIIBIX OaKTepUid, NCCIEI0BAaHUE UX AKTUBHOCTH.

Mukpoopranu3Msl B arpoOHMoTeXHOIOrHH. MICKycCTBEHHBIE acCOLMAIIMH PACTEHUI c
MukpoopranusMmamu. MccnenoBatenbckas pabota «Beinenenne O0akTepuil MOJIE3HBIX ISl PACTEHUN».



3. Jykapuomuueckue opzanuzmvl ¢ OuomexHo02uU (naecHeevle 2puodvl, OPOIHCHCU, 6000POCIU)
(12 uacoe).

[1necHeBbie rprObI MPOIYLIEHTHI OMOIOTUYECKU aKTUBHBIX BEIIECTB.

OOmiass xapakTepuCTUKa JApOXKel caxapoMmuieroB. Mcropus HCHOIb30BaHUS JPOAOKEH B
TPaAULMOHHON OMOTEeXHOJIOTHH. TeXHOIOTUY BUHOACNHUS U XJ1eO0MneueHus, CelHaln3upOBaHHbIE Pachl
nIpoxoker. Merabonmsm aposxokei. Peakius cnuproBoro Oposkenus. Jlaboparoprnas padota
«[Toacuer knerok apoxokeid B kamepe ['opsieBay. Jlaboparophas pabota «OOHapykeHHE MPOAYKTOB
CHUPTOBOrO OpOXKEHUS: 3TUIOBOrO CHUPTa M yriaekuciaoro raza». [lomydeHue BTOPHYHBIX
METa0OJIUTOB B ApPOXoKax. JpoixokKM Kak MpOAyHeHThl OnoTorumB. [lomyueHue meneBbIX OENKOB B
JIPOAOKAX.

Oco0OeHHOCTH BEreTaTUBHOIO M IOJIOBOTO Pa3MHOXKEHMS y APOXOKEH, 3HAUEHUE M3Y4YEHMs] MUTO3a
M LUWTOKMHE3a I ONTHUMM3AalMM  IPOLECCOB  KYJIbTUBUPOBAHUS JAPOXIKEBBIX IITAMMOB,
MOHMMAaHUS IPUYMH MATOTEHHOCTHU JPOXOKEN U rpuOOB, MOUCKA MUIICHEH GyHTUIUIO0B U
pa3pabOTKM  HOBBIX JIEKapPCTBEHHBIXIpenaparoB. Jlaboparopuas padora «Habmonenue
Pa3MHOXKEHUs IPOXKKEBBIX KIIeTOK». [IpakTuueckas padora «I[lomyuenue TBopora u kedupa Ha OCHOBE
MOJIOUHOKHUCIBIX OakTepuit». [Ipaktudeckas pabota «OCHOBHBIE BHJIbI KBaca U UX XapaKTEPUCTHUKA
«/Ipox:KHM U MOJIOUHOKHUCIHIbIE OakTepuM, NpPUMEHsEMblE s TNPOU3BOACTBA KBaca». [IpakTnueckas
pabora «CpaBHUTENIbHBIN aHAIU3 Pa3BUTHUS JPOACKEH B adpOOHBIX U aHA3POOHBIX YCIOBHSIX).
[lpaktuyeckas pabora «MeTOIBI OIIGHKH CBOKMCTB XJeOOMEKapHbIX Jpoxokeil. OcoOeHHOCTH
NPUMEHEHHS MPEeCCOBAHHBIX, CYIIEHBIX W HWHCTAHTHBIX Jpokkeit». MccrmemoBaTtenbckass pabora
«Bnusnue (uU3NKO-XUMUYECKHX (DAaKTOPOB Ha KadecTBO OMOTEXHOJOTMUECKOM NpoAyKuuu (KBac,
kedup, ceip, xyaed u ap.)».

Bonopocnu — nepcrieKTUBHBIA 0OBEKT Ui MPOU3BOACTBA Oellka M yrieBoJoB.buoTexHomornueckue
METO/Ibl OYMCTKH TBEP/BIX, )KUJIKUX OTXOJIOB M Ta3000pa3HbIX OTX0/10B MPOU3BOJACTB. CTOUHBIE BOJIBI.
Cxembl OUMCTKH. BUOGUIBTPBI, a3pOTEHKH, METAaHTEHKH, OKCUTEHKU. AKTUBHBIA MJI W BXOJIIUE
B HETo MHUKPOOPTraHU3MBI. Hcnonp30BaHuEe BOMOPOCIEH B  OYUCTKE CTOYHBIX BOJ.
HccnenoBarensckas padota «BnusHue ¢usnko- XxuMudeckux gpaxkropos Ha pocT Bogopociu (Chlorella
vulgaris)».

4. Hacneocmeennasn ungpopmayus (8 uacos)

HacnencTBeHHOCTh M U3MEHYMBOCTH — OCHOBHBIE CBOMCTBA KHBBIX OPraHW3MOB. Mi3MeHUnBOCTb. Buibl
u3MeHunBOCTh. [lpakTHyeckas pabora «MoaudukannoHHass W3MEHYHBOCTH (JIUCTBS, UTOJKH C
OJIHOTO JIEPEBA)».

['en — MaTepualbHBIH HOCHTENb HACIECICTBEHHOCTH W HW3MEHUYMBOCTH. HYKIEHMHOBBIE KHUCIIOTEHI.
Jloxann3anms reHeTnyeckoro Mmarepuana B kierke. Jlenenue knetok. Perumkanus JIHK. OcHoBHast
JorMa MoJekyispHoi Ouonorun. Tpanckpunuus. Tpancmsanus. Myramuu. Ilpaktudeckas pabota
«'en — wHCTpYKIUS 1O cOOpKe KIETKW (Ha Owcepe WM KOHCTpyKTope)». Ilpakrtmueckas pabora
«Myrtamus Ha OyrepOpozae (1:000if 0O0BEKT M3 MpeAblAyIield padoThl, TJe H3MEHEHHE HHCTPYKIUH
NpUBEJIET K U3MEHEHUIO BHELITHETO BU/IAa OOBEKTA)».

5. Bupyconocus. (6 uacos)

[TonoxeHne BUPYCOB B cucTeMe opranumdeckoro mupa. CTpyKTypa U XHUMHUYECKUU COCTaB BHPYCOB.
Knaccudukanus Bupycos. Penponaykius Bupyco. IIpocMoTp nokymMeHTalbHOTO (GuibMa O BUpycax.
Bupycel - Bo30ymuTennm wuHGpEKIMOHHBIX Oose3Heil. OHkoBupychl. bakrtepuodaru: crpoenue,



cBoMcTBa, mpuMeHeHue. [lpaktuueckas pabora. «Meton pas3Benenuii» [IpakTuueckas padora.
«TurpoBanue 6akTepruodaropy.
buonoruueckue MeTo b1 60PHOBI C BUPYCAMHU.

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

OcHoBbI TeHHOM HHXXeHepuH. Bektopa. Cnenuduueckue gepmentsl Oakrepuil. Ilpaktuueckas padota
«OHIOHYKJI€a3bl PECTPUKINH (paboTa ¢ HYKICOTHIHBIMU ITOCIIEIOBATEILHOCTAMH Ha Oymare)».
BuotexHonoruu npoaykuu OenIKoB B OaKTepUaTbHBIX KyJIbTypaxX. JlOCTH)KEHUS FeHHON MH)XKEHEpUUHU
OMOTEXHOJIOTHH.

CRISPR/Cas — cucrema aganTHBHOTO HMMyHUTeTa Oaktepuii u apxeit.IIpakTrueckas pabora
«['ennbie HOkHUIBI - CRISPR/Cas (MoxenupoBanue Ha O6ymare)» I'MO. Mertoasl nomyuenust [ MO.
Urpa-auckyccust «Bpiurpaii rpaHT Ha CO3JjaHUE

I'MO».

7. Buomexnonozuu 6 scusommnosoocmee (8 uacos)

JlomecTukanusi OCHOBHBIE JOMAIIIHHE >XWBOTHBIC; COBPEMEHHBIE HKCIIEPUMEHTAX MO JIOMECTUKAIIMU
JKUBOTHBIX (JIMCHIIa, HOpPKa W JAp. — OKCHEPUMEHThl HAyyHOM IIKOJNBI akajeMmuka bensea).
Huckyccus  «J/lomectukamusi, BCE€ JIM PACTEHHUs] W JKUBOTHBIC, KOTOPBIE HKUBYT pAJIIOM C
YEJIOBEKOM UM OJIOMAITHUBAIOTCSA? MOKHO JIU CUMTATh TapaKaHa OJIOMAITHEHHBIM KUBOTHBIM? ».
CoBpeMeHHBIE  METOABl B  JKMBOTHOBOJICTBE:  TpPaHCIUIAHTalUs  SMOPHUOHOB, XUMEPHbBIC
KUBOTHBIE, KIIOHUpoBaHue. [IpakTuueckas padora «MeToanka KJIOHUPOBaHUS (MOJIETUPOBAHUE HA
Oymare).

OcHoBHBIE 0OJIE3HU KUBOTHBIX W POJb TMATOTCHHBIX MHUKPOOPTaHM3MOB M Tapa3uTOB B Pa3BUTHU
3a00JIeBaHUN JOMAITHUX JKUBOTHBIX M OCHOBHBIX Mepax OOppOBl C HHUMH; pOJIb MOJE3HBIX
MUKPOCUMOHMOHTOB B OpraHu3Me S>KMBOTHBHIX. [lomoxutensHoe W MOO0OYHOE (OTpHIIATEIHHOE)
BO3JICWCTBUM aHTUOMOTUKOB HA OPTAaHU3M B XOJI€ JICUCHHUS >KUBOTHBIX; LIETTM W 3a/Ja4d BETEPUHAPHH.
buotexHonorust kKopMoBbIX mpenapaToB. [IpakTuueckas pabora «CocTaBieHHE palliOHa MHUTaHUs
KUBOTHOI'O, pacyeT pacxo/ioB Ha cojepxkanue». MccnenoBarenbckas padora

«O11eHKa KaueCcTBa MOJIOYHON MPOIYKIIUN».

8. Buomexnonozuu ¢ pacmenuesoocmee (10 uacoes)

OcHoBHble MeTOab! cenekuuu. ['mopuanzanusa. @opmsl otO0opa. OCHOBHBIE HaNpaBiIEHUS CEIEKIUU:
yAy4IlIeHUue YpOXKaNHOCTH, YCTOWIMBOCTH K OMOTUYECKUM U abnoTHYecKuM (akTopam. [IpakTuyeckas
pabota «BripammBaem ropox. Kak mpoBecTu CKpelMBaHue y Topoxay.

OCHOBHBIE MTOAXO0/IbI CETEKIIMH M OMOTEXHOJIOTHH KYJIBTYpPHBIX pacTeHui, [ mbpunuzanus, oraaneHHas
ruOpuIu3anysi, HCKYCCTBEHHBIH OTOOp, TeTepo3uc, TpaHCPOpMalus, MYyTareHe3, TI'€HETHYeCKOe
penaktupoBanue). Mcropus cenekuuu B Poccum m Mupe, UCTOpPHS Pa3BUTHS BaKHEHMIINX COPTOB
KYJBTYPHBIX PaCTEHUI.

Kak uenoBex Moxxker MoaudpuimpoBarh pacTeHusi? ['eHHas uHXeHepus pacteHuit: UYro Takoe
reHeTUYecKass MHKeHepHsl pacTeHui. TpaHcreHHsle pacTeHus. Meroasl nonydeHus. OOpa3oBaHue
omyxoJiel y pacreHuidl. ArpoOakrepuanbHas TpaHchopmamus: Ti-rurasmuael. [erasr  T-JITHK.
MoneKyIsIpHO-TeHETHUECKHE  MEXaHW3MBl  TpaHchopMmamuu. [ eHeTHdeckoe  pelakTHPOBAHHE.
CoBpeMeHHbIE MOIXOABI M JIOCTIKEHHS TeHETHYECKOTO PEJaKTHPOBAHUS  PACTECHUI.
[Tpaktuyeckas pabora «I'eHOMHBIE HOXKHHIIBI (MonenupoBanue padbotsl cucreMbl CRISP-Cas).Ectb



JU  KU3Hb B mpoOupke? buoTexHomorus KyJabTypHBIX pacteHuil. McciemoBarenbckas pabota
«BpIpamuBanue pacTeHuil B mpobupke (MOXKHO BOCIIOJIb30BaThCS pe3yapTaTamu
IOPEbIAYIINX KCIEPUMEHTOB MO COCTaBJICHUIO MUTATEIBHBIX PACTBOPOB JJISl pACTEHUI )».

Moayab «MoJieKyJasipHbIe OCHOBBI ceJieKium» 9 Kiaace (34 yaca)

1. Monexkynsapnas ouonozus. (20 uacos)

OcCHOBHBIE BEXU Pa3BUTHUS MOJIEKYJIIPHOU OMOJIOTUH.

Hyxnennoseie kuciiotsl. OCHOBHBIC MPUHIMIBI CTpoeHus. [IpakTudeckas padora «Boeigenenne JJHK
n3 Oanana». IIpaktuueckas pabora «Mogens JIHK-opuramm». IIpaktudeckas  pabota
«Ompenenenne kauectBa mpenaparoB JIHK ¢ momomsio ciekrpodoromerpumy» (pyu HaIHUUU
000pyI0BaHNsA).

Martpuunble cuHTEe3bl. Perukanus — OCHOBa KJIETOYHOIO JieaeHus. [[puHuumne! pernnukamnmu.
[TpakTuueckast pabora «PemnukatuBHas MamuHa (Urpa-aeMoHcTpanus)y». [Ipaktuueckas pabota
«[1IIP (Momenb aMITrUKaIUs Ha Oymare)y.

Myrtauuu. Yto BbI3bIBacT uzMmeHeHuss B ctpoenun JJHK. Ilpunuuner penapanuu. TpaHckpumnums.
[Tpaktudeckas padora «Cuia mpoMoTopa.

I'enernyeckuii kon. Ilpaktuueckas padora «PemieHue 3agauy Ha FreHETUUECKUNA Koa» TpaHciasuus.
[TpakTnueckas padota «PoJIIUHT OEIKOBY.

Opranu3zanys reHoMa BupycoB IIpoTHBOBUpYCHBIE CPENCTBA, MEXAHU3MBbl UX JIEHCTBUS.
Opraauzauus reHoma OakTepuit AHTHOaKTEpUaIbHBIC npernapaThl.
HccnenoBarensckas padota «PacnpocTpaneHne aHTHOMOTHKOPE3UCTEHTHRIX OakTepuit»y OpraHu3amus
reHoMa 3ykapuoT ['eHomHOe penaktupoBanue. [Ipaktuueckas pabora «PaboTa B COBpeMEHHBIX
reHetudeckux Oazax manHbIx. [IpoBeaenue In Silico ananm3a mociaemoBaTeIbHOCTEH TEHOBY.

2. Monexynsapusie ocnoswt 2enemuxu (20 uacos)

[Tpenmert reneruxu. KpaTkas ucropus pa3BuTus NpeACTaBICHUS O HACIEACTBEHHOCTH.

Ot rena kK mpu3HaKy: Kak packpacuts kota. Uto Takoe npusHak? IIyTes oT reHa 1o npusHaka. Myranuu.
Annenu. ['eTepo3uroTsl W TOMO3UTOTHL. [[OMUHAHTHBIE U pEIECCUBHBIE aiyenu. PoieBas urpa
«Annenny». UccrnenoBatenbckuit mpoekT MyrtareHHbIe (aKTOpBI.

I'eHbI cTposAT oprannsm. BkiitoueHnue 1 BeIKII0UeHHE 001bII0ro Habopa reHoB. Kak KileTku MOHMMAIOT,
KaKHe reHbl T0JKHBI padoTath. PoneBas urpa «Cyab0a kinetku». I'enbl-niepexintouarenu. [Ipaktuueckoe
3a/1aHue «AJTOPUTMBI JUISl KIETOK.

JluckpeTHoe HacieqoBaHUE NPU3HAKOB. 3aKOoHbI MeHzens: OJUH TeH - oauH mpu3Hak. Cxema
CKpeIlMBaHMs. 3aKOH equHooOpazus TUOpHuIOB mepBoro mokojeHus. IIpakTuueckoe 3amaHue
«EnuHooOpazue mepBOro IMOKOJIEHHS». 3aKOH paclIeNeHUs] MpU3HaKa BO BTOPOM TOKOJICHUH.
ITpakTueckoe 3amanue «PacmiemyieHne BO BTOPOM IOKOJIEHHW». MccnenoBarenbCKUi INPOEKT
«3akoHsbl I'. MeHienst B 5KCIIEPUMEHTE».

3akoHbl MeHens: HECKOJIbKO T'€HOB - HECKOJbKO TNpHU3HAKOB. JIurnbpuaHoe CKpeluBaHue.
He3aBucumoe pacxoxaenue xpomocoM. IIpaktuueckoe 3ananue «Pemerka Ilennera». CuenneHHoe
HacJIEJOBaHHUE.

B3aumopeiicTBue reHoB. AienbHoe U HeajutenbHoe. [IpakTtudeckoe 3ansaTHe «B3anMoaeicTBIs T€HOB
(MozenupoBaHHE CHHTE€3a M TpaHCIOpPTa NUTMEHTa B KiIeTKy)» Ompenenenue mnoina. I[lonoBbie
xpomocombl. CaMmirbl 1 caMku. BimstHue pakTopoB OKpyskaromieil cpenbl. XpoOMOCOMHOE OTpeieTIeHNe
nona. [lomoBeie xpomocomsl. IlpakTnueckoe 3amanue «HacnenoBaHue, CHEIIIEHHOE C ITOJIOM).
[TpobGnema MOMOJHUTETHLHON X-XpOMOCOMBI Y KEHIIUH. TpexIBeTHHIC



KOIIIKH.

3. Monexynapuvie ocnosnl cenexuuu (28 uacoes)

I'ensl B momymsinusix: Beaukoe pasHosecue. [lomyssiius. HYacToTel BCTpe4aeMOCTH IIPU3HAKA U aJUIeIs.
VYpasaenue Xapau-BaiinOepra. [Ipaktuueckoe 3ananue «4acToThl auieneil, TeHOTUIIOB U ()CHOTHIIOBY.
HccnenoBareiabCKuil IPOEKT «AHAIN3 T€HETHUECKON CTPYKTYPhI MOMYJISIMH (Ha OCHOBE 3aKOHA Xap/au-
Baiinbepra)».[lonynsuuu MeHSIOTCS: YUCICHHOCTh, MUTpalus U BbIOOp cynpyra. DakTopsl, KOTOpbIE
BBIBOJIAT MOMYJISAIMIO U3 paBHOBecusi Xapau-BaitnOepra. Yucinennocts nomymsiiuu.  PoneBas  urpa
«Ibdext ocHomarens». PomeBas urpa  «Dddekt OyThUIOUHOrO TOpIbIIKa». [peid reHoB.
Mytauuu. Hecny4daitHoe ckpemuBanue. M3omsmms.

[Tomymsiuy MEHSIFOTCS: €CTECTBEHHBIN 0TOOP. MexaHu3M JeHCTBUS €CTECTBEHHOTO 0TOOpa. JBImKymuii
otOop. Ponesas urpa «EctectBennsiii or6op». Monudukamnronnas n3MeHYnBoCTh. CTaTUCTHUUYECKHE
0COOCHHOCTH MOAU(DUKAIIMOHHON M3MeHUnBOCTH. MccnenoBaTensckue padboThl

«MonaudukamoHHass U3MEHYMBOCTh PACTEHUH B MpeeiaX Balllero MEeCTa )KUTEIbCTBAY.

HacnenoBanue xonmyecTBeHHbIX Npu3HakoB. KomnuectBeHHble npu3Haku. CpenoBas U3MEHUMBOCTH
npusHaka. Koapoumment Hacnenyemoctu npusHaka. OtBer Ha 0T00p. [ToMCK T€HOB KOJIMYECTBEHHBIX
npu3HakoB. OHOHYKIeoTHIHbIE BapuaHThl TeHoB. JJHK-uun. [ToaHOreHOMHBIN aHann3 accouuanuii.
«Owmpbi» Hag reHoMoM. [loctreHoMHas apa. O6paTHas reHeTHka. «OMUKCHBIE) uccienoBanus. IIlporeom,
metabosoM. [IpakTrueckoe 3aganne «ATPOHOMBD.

JlomecTukanus © IEHTPhl TE€HETHYEeCKOro pasHooOpasus. [lowcku pacTeHuil ¢ «XOpOLIUMU
npu3HaKaMu Ui 4yenoBeka. LleHTpbl reHetnyeckoro paszHooOpasus. Huxonait MBanoBuy BaBunos.
Cenexums. KomOunannonnast u rubpunHas cenexnus. ['ereposuc. [Ipaktuyeckoe

3aganue «['oMoIoruyeckue psabl HacAeICTBEHHON N3MEHUNBOCTH.

CoxpaHuTh M M3Y4YUTh T€HBI, 4YTOOBl MEHATh Oyaymee. Kak npaBUIbHO XpaHUTh T'€HBI.
Komneknuun TeHEeTHYeCKUX pecypcoB pacTeHHu. [IpakTukym u/unm

MCCIIEIOBATEIbCKUIT MPOEKT «MeTOo/bl KyIbTUBHPOBAHUS N VItr0 i COXpaHEHHs FeHETHYECKHX

PECYPCOB PACTEHUH U JUIsl YCKOPEHHOW CEJICKIIUM.

I'eHeTnyeckue LEHTpPHl B Halled cTpaHe. [7€ 3aHMMAIOTCS TE€HETMKOW W F€HOMHMKOM JUIsl HyXK]

CEJILCKOT'O XO35gICTBa.



IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUS KYPCA BHEYPOUHOU
JAEATEJIBHOCTH

3aHATHS B paMKax MPOTrpaMMbl HAIIPABJICHbI HA 00eCleYeHne JTOCTHKEHHS IKOJIbHUKAMU CIIETyIOIINX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JInuHOCTHBIE pe3yJIbTaThl:

B cghepe epasicoanckozo éocnumanusi: TOTOBHOCTh K KOHCTPYKTUBHOM COBMECTHOW JESITEILHOCTH MPH
BBIIIOJIHEHUH MCCIICJOBAaHUM U IIPOEKTOB, CTPEMIICHUE K B3aMMOIIOHUMAHMIO U B3aMMOIIOMOIIIY.

B cghepe nampuomuueckoeo 6ocnumanus: OTHOILIEHHE K OMOJOIMH KaK K Ba)KHOM COCTaBIISIOLICH
KYJIBTYpPBl, FOPIOCTb 32 BKJIAJl POCCUICKUX M COBETCKUX YUEHBIX B PA3BUTHE MHUPOBON OMOJIOTMYECKOI
HayKH.

B cghepe oyxosno-upascmeennozo eéocnumanus: TOTOBHOCTh OLICHHWBATh INOBEJIEHHE U IOCTYIKH C
NO3UIMM HPABCTBEHHBIX HOPM M HOPM 3KOJOTHYECKOW KyJIbTYpbl; IMOHMMAaHHME 3HAYMMOCTHU
HPaBCTBEHHOI'O aCMEKTa JIEATEIbHOCTH YEJIOBEKA B MEAULIMHE U OMOJIOTHH.

B cghepe scmemuueckoco 6ocnumanus: NOHUMAHHE POJH OMONOTHH B (HOPMUPOBAHHH ICTETHUECKON
KYJIbTYpPbI JINYHOCTH.

B copepe usuueckoeo eocnumanus, popmuposanus Kyiemypvl 300p06bs U IMOYUOHATLHO20
On1a2ononyyus; OTBETCTBEHHOE OTHOIIEHNE K CBOEMY 3710POBbIO U YCTAaHOBKA Ha 3/I0pOBBIM 00pa3 XKU3HU
(3mopoBoe nuraHue, COOI0EHNE TMTMEHNYECKUX IIPaBUII U HOPM, COATaHCUPOBAHHBIN PEKUM 3aHATUN
U OTJbIXa, peryispHas (uU3uuecKass aKTUBHOCTB); OCO3HAHHE IMOCIEACTBUNA M HENPUATUE BPEIHBIX
HpUBbIUEK (YNOTpEOJCHHUE alKOrojisi, HApKOTHKOB, KypeHHe) M MHbIX  GopM  Bpena Juisd
(GU3MYECKOro M ICHUXMYECKOI'O 3JI0pOBbsl; COONIOJEHHE MpaBUil 0OE30MaCHOCTH, B TOM YHCIE
HaBBIKM O€30MacHOro MOBEJCHUS B NPUPOIAHOM cpene; CcGHOPMUPOBAHHOCTh HaBbIKAa peduieKCuH,
yIpaBjeHHEe COOCTBEHHBIM 3MOIMOHAIILHBIM COCTOSTHUEM.

B cghepe mpyooeozo eéocnumanusi: akTHBHOE y4acTHE B PEILIEHUU ITPAKTUYECKUX 3a/1a4 (B paMKaX CEMbH,
IIKOJIBI, TOPOJia, Kpasi) OMOJIOTHUYECKON 1 HKOJIOTHUECKON HAMPaBIEHHOCTH, MHTEPEC K MPAKTUYECKOMY
M3YYeHHUI0 Tpodeccuil, CBA3aHHBIX C OUOIOTHEH.

B cgepe sxonocuueckoco eocnumanus: OpUEHTAlUs Ha NPUMEHEHUE OMOJIOIMYECKHUX 3HAHMW Tpu
pelIeHNH 3aJad B O0JIACTH OKpPY)KaIoILed Cpelbl; 0CO3HAHHE JKOJIOTMYECKUX MpoOieM M MyTel Hux
peleHus; TOTOBHOCTD K YYaCTHIO B IPAKTUYECKON JEATEIbHOCTH 3KOJIOTHUECKON HAITPABIECHHOCTH.

B chepe nonumanus yennocmu HayuHo2co noO3HAHUA:  OPUEHTAMsT HA  COBPEMEHHYIO CUCTEMY
HAYYHBIX MpEACTaBIE€HUIl 00 OCHOBHBIX OMOJOIMYECKMX 3aKOHOMEPHOCTSIX, B3AUMOCBSA3AX YeJOBEKa
C NPUPOJHONM U COLMAIBHOM Cpenoi; MOHMMaHuEe PO OMOJIOTHYECKO HaykH B (GOpMUpPOBaHUM
HAYYHOTO MUPOBO33PEHUS; pa3BUTHE HAYYHOU JII0O03HATEIBHOCTH, HHTEpeca K OMOJIOrMYecKoi Hayke,
HAaBBIKOB HCCIIE0BATEIBCKOMN JAESTEIBHOCTH.

B cgpepe aoanmayuu x usmensarowumcs ycio8uam coyuanbHoll U npUpoOHOll cpedvl. afileKBaTHAs OLIEHKa
M3MEHSIOIINXCSl YCIIOBUM; NMPUHATHE peleHus (MHAMBHAYyaJlbHOE, B TpYIIE) B H3MEHSIOIIHUXCS
YCIIOBUSIX HAa OCHOBAaHUH aHaIM3a OMOJOrMYecKod MH(pOpMaluy; MIaHUpOBaHUE ACHCTBUM B HOBOM
CUTYallud HAa OCHOBAaHMH 3HaHUI OMOJOTMUYECKUX 3aKOHOMEPHOCTEH.

MeTtanpeameTHbie pe3yJbTaThl:

B cgpepe oenadenus ynusepcanbHviMu yueOHbIMU NO3HABAMENbHBIMU Oelicmeusmu. ba3oBble
JOTUYECKHE NEUCTBUSL:
— BBISIBJIATH U XapaKTEpHU30BaTh CYIIECTBEHHbIE NMPU3HAKH OMOJIOTMYECKUX OOBEKTOB (SBICHUN);

— yCTaHABIWBATh CYIIECTBEHHBIH TMPHU3HAK KIACCU(DUKAIUUA  OHOJIOTHYECKUX OOBEKTOB



(sIBIEHUI, MPOIECCOB), OCHOBAHMS JUIsI OOOOLICHUS M CpaBHEHHs, KPUTEPUU IMPOBOIMMOTO
aHalu3a;

C yu€TOM IpeI0KEHHON OMOJIOTUYECKOM 3a]1aul BBISBIISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUUS
B paccMarpuBaeMbiX (akrax u HAONMIOACHUAX; NpPEIJIaraTh KPUTEPUU ISl BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUN;

BBISBJIATH JeUIUTH HWHDOpPMAIMH, MAHHBIX, HEOOXOMUMBIX IS PEIICHUS MOCTaBICHHON
3a/1a4y;

BBISIBJISTh PUYMHHO-CIICJCTBEHHBIC CBS3M TPH HM3YUYCHUU OHOJIIOTUYECCKUX SBICHUA U
MPOLIECCOB;  JIeJIaTh  BBIBOJBI C  KCIOJNb30BAaHHEM  JCAYKTUBHBIX M  HUHIYKTHUBHBIX
YMO3aKIIYeHHUH, YMO3aKIIOUEHHUH M0 aHAJIOTUH, POPMYIHUPOBATH TUIIOTE3bI O B3aUMOCBSA3SX;
CaMOCTOSITENIbHO BbIOMpaTh CHoco0 perieHuss yuyeOHOW Ouosiormyeckoil 3ajayu (CpaBHUBATH
HECKOJIPKO BapHAHTOB PEIICHUs, BRIOMPATh HanOoJIee TOIXOSIIHMA C Y4ETOM CaMOCTOSATEIHHO
BBIJICTICHHBIX KPUTEPHUEB).

bazoBbI¢ HcCcIeI0BATEILCKIES NCHCTBUSL:

WCIIOJIH30BATh BOMPOCHI KAK MCCIIEAOBATEILCKUI HHCTPYMEHT ITO3HAHHS,

bopmynHupoBaTh BOTIPOCHI, bukcupyromue pasphbiB MEXIy  pealbHbIM "
KeJaTeJIbHbIM COCTOSTHUEM CUTYyallHH, 00BeKTa, U CaMOCTOSITEIIbHO
yCTaHaBJIMBATh HCKOMOE M JJAHHOE;

¢dbopmupoBath THIIOTE3Y 00 WUCTHHHOCTHU COOCTBEHHBIX CYKIICHHIA,
apryMEHTHPOBaTh CBOIO MO3ULIMIO, MHEHUE;

NPOBOJUTH IO CAaMOCTOSITEJIbHO  COCTAaBJICHHOMY IUIAaHY HaONIOJICHHE, HECIOXHBIN
OMOJIOTMYECKUH IKCIEPUMEHT, HeOOJIbIIOE HCCIIEeI0OBAHUE I10 YCTAHOBJIEHHIO OCOOCHHOCTEN
OMOJIOTNYEeCKOT0 00BEKTa (Iporecca) H3yIeHus,

MPUYMHHO-CJICICTBEHHBIX CBSI3€H M 3aBHCHMOCTEH OHMOJIOTMYECKHMX OOBEKTOB MEXKIy COOOM;
OLIEHUBaTh Ha TNPUMEHMMOCTb M JOCTOBEPHOCTh MH(OpMaIMIO, MNOJIYYEHHYI0 B XOJe
HaOJIIOICHNUS M DKCTIEPUMEHTA;

CaMOCTOSITENTFHO (OPMYJIHPOBATh OOOOIIEHUS M BBIBOABI IO PE3yJbTaTaM MPOBEAEHHOTO
HaOJIOACHNUS, SKCIIEPUMEHTA, BJIAZIETh WHCTPYMEHTAMH OLEHKH JOCTOBEPHOCTU MOJYYEHHBIX
BBIBOJIOB M 000O0IICHUIA;

MIPOrHO3UPOBATh BO3MOXKHOE JajlbHElIIee pa3BUTHE OHOJOTMUYECKUX TMPOLECCOB U HUX
MOCTIC/ICTBYS B @HAJIOTHYHBIX WIM CXOJHBIX CHUTYAIMsIX, a TaKKe BBIIBUTATH MPEATIOIOKEHUS
00 MX pa3BUTUU B HOBBIX YCIOBHSIX U KOHTEKCTAX.

Pabora ¢ nadopmarnmeii:

MPUMEHSATh PA3IMUHBIE METO/Ibl, THCTPYMEHTHI U 3aIIPOCHI IPU MTOMCKE U 0TOOpEe OMOIOTHYeCcKOi
uHbOpMallUM WIM  JAHHBIX W3  HMCTOYHUKOB C  Y4ETOM MpeNIOkKEHHOH ydueOHOMH
OMOJIOrMYECKOM 3a1auH;

BbIOUpATB, aHAJIM3UPOBATh, CUCTEMAaTHU3UPOBATh U UHTEPIpPETUPOBATH
OMOJIOrNYECKYI0 HH(POPMAIIUIO PAa3IMUHBIX BUJIOB U (OPM Ipe/ICTaBICHHUS;

HaXOJUTh CXOJHBIE apTyMEHTHI (ITOATBEPKIAIOLIUE WM OIIPOBEPIaIOIINE OJHY U Ty K€ UIEIO,
BEPCHIO) B Pa3IMYHbIX HH()OPMALIMOHHBIX HCTOUHUKAX;

CaMOCTOSITENIbHO ~ BBIOMpATh ONTUMAJbHYIO (QOpMYy TMpelcTaBieHHs HHQOpMAIUH U
WUTIOCTPUPOBATH pelllaeMble 3a/1a4l HECIIOKHBIMU CXeMaMH, JuarpaMmmamu, HHOM rpadukoi u
UX KOMOMHAIMSIMU;

OLIEHUBATh HAAE&KHOCTh OMOJNIOTHYECKOHM HMHGOpMAIMU 10 KPUTEPUSM, IIPEI0KEHHBIM
YUUTENIEM WK ¢HOPMYITUPOBAHHBIM CAMOCTOSTENBHO;

3alIOMHMHATh U CUCTEMATU3UPOBATh OMOJIOTHUECKYIO HH(POPMALIUIO.



B cihepe osnaoenus ynusepcanvuvimu yueOHbIMU KOMMYHUKAMUBHbIMU Oeticmeusmu OOIICHHE:

BOCIIpUHUMATb U q)OpMYHI/IpOBaTB CYKACHUA, BbIpaXXaTb S5MOIHU B MPOLECCE BLIITOJIHCHUA
MPAKTUYECKHUX U Ja00paTOPHBIX padoT;

BBIpa)XaTh ce0s1 (CBOIO TOUKY 3p€HHsI) B YCTHBIX U IUCbMEHHBIX TEKCTAX;

pacro3HaBaTh HeBepOalibHbIe cpeicTBa o01ieHus, IIOHUMATb 3HaYeHHE
COLMAIBHBIX 3HAKOB, 3HaThb W PAacCIO3HAaBaTh MPEANOCHUIKM KOHQUIMKTHBIX CUTyaluil U
CMSTr4aTh KOH(IUKTHI, BECTU IEPETOBOPHI;

IIOHUMAaTh HaMCpPCHUA ApYyrux, IIPOABJIATH YBAXXUTCIILHOC OTHOLICHUC K
cobeceIHUKY U B KOPPEKTHOH Gopme (HOpMYyITHpPOBATH CBOU BO3PAKECHUS;

B XOJ€ Juajora W/WIM JUCKYCCHMM 33/aBaThb BOIPOCHI IO CYIIECTBY OOCYXIaeMon
OMOJIOTMYECKON TeMbl M BBICKAa3blBaTh MJECH, HAlLIEJICHHbIE Ha peLIeHHE OMOJIOrHYeCKOi
3aJjauu 1 NojJiepKaHue OaroxenaTeaIbHOCTH OOLICHHUS;

COIIOCTAaBJISITh CBOM CYKICHMS C CYXIEHUSMH JIPYI'MX YYaCTHHMKOB JMasiora, oOOHapy>KHBaTh
pas3uyMs U CXOJICTBO O3ULIUH;

HY6J'II/I‘~IHO NpEaACTaBIATEL PE3YyJIbTAThl BBIIIOJIHCHHOT'O OHMOJIOTMYECKOT0 ONbITa (BKCHCpI/IMeHTa,
UCCIIeIOBaHMSI, IPOCKTA);

CaMOCTOSITENIbHO BbIOMpaTh (POpMaT BBICTYIUIEHUSI C yUETOM 3aja4 IPE3EHTAlMU U 0COOEHHOCTEN
ayAUTOPUM M B COOTBETCTBUM C HHUM COCTaBJIATh YCTHbIE€ HIIMCbMEHHBIE TEKCTHI C
HCIIOJIb30BAHHUEM UJINIFOCTPATUBHBIX MAaTCPHUAJIOB.

CoBMecTHas JeITECILHOCTD (COTDVHHI/I‘IGCTBO)Z

B

MOHMMAaTh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M HMHIWBUAYyaJIbHOM pabOTHIIPHU
pElIeHNH KOHKPETHOM OMOIOrHuecKoil mpoOieMbl, 000CHOBBIBATh HEOOXOJUMOCTh PUMEHEHUS
IPYyNIOBBIX (hOpM B3aUMOICHCTBHS IPU PEUICHUHU TIOCTABICHHON y4eOHOU 3a1au;

MPUHUMATh 1I€JIb COBMECTHOM JE€ATEIbHOCTH, KOJUIEKTUBHO CTPOMUTH JCHCTBUA 1O €&
JOCTHKEHHUIO: paclpesieNiaTh pOoJiM, JOroBapUBaThCs, OOCYXKAAaTh IMPOLECC M PEe3yNbTaT
COBMECTHOI paboThl;

yMeTb 0000maTh MHEHUS HECKOJIbKUX JIOACH, MPOSBISITH TOTOBHOCTH PYKOBOJHUTH,
BBIIOJIHATH NOPYYEHHUS], TOTUUHATHCS;

IUIAaHUPOBATh OpPraHM3allMI0 COBMECTHOM paloThl, ONpEAeNsATh CBOI poyib (C  y4éTOM
MPEANOYTEHUA W BO3MOXHOCTEH BCEX YYACTHHKOB B3aWMOJICHCTBHUS), DPACTIPEIEIAThH 3aa4l
MEXIy WieHaMH KOMaH/bl, y4acTBOBaTh B T'PYIIOBBIX (hopmax paboThl (00CyxkaeHUS, OOMEH
MHEHHSIMHU, MO3TOBBIE IITYPMBI U UHBIE);

BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTaTh KAUECTBEHHOTO Pe3yibTaTa 10 CBOEMY HAIPaBJICHHUIO
Y KOOPJIMHUPOBATh CBOM ACHCTBUSA C APYTUMH UJIE€HAMU KOMAaH/IbI;

OLICHMBAaTh  KAa4yeCTBO  CBOEro  BKJIaga B  OOmMMH  TPOAYKT MO  KPUTEPHUAM,
CaMOCTOSITENIbHO CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aWMO/ICUCTBUS;
CPaBHUBATH PE3YJIbTAThl C UCXOAHOMW 3aa4el U BKJIAJ KaXJ0r0 4jIeHa KOMaH/bl B JJOCTUKEHUE
pe3yNnbTaToB,  pa3iensaTh  chepy  OTBETCTBEHHOCTH U TMPOSBISATH TOTOBHOCTh K
MIPEAOCTABIICHUIO OTUYETA EPE]T TPYIIION;

OBJIAJIETh CHCTEMOI YHUBEpCAJIbHBIX KOMMYHUKATHUBHBIX JEMCTBHI, KOTOpas oOecredynBaeT
c(hOPMHUPOBAHHOCTH COITUATBHBIX HABBIKOB U AMOIIMOHALHOTO MHTEJIEKTA IIIKOJIbHUKOB.

cghepe 081a0eHUs.  YHUBEPCANbHbIMU — VUEOHbIMU  pecyasimueHbiMU oelicmeusmMu:

CamMoopram3anus:

BBIABIIATH HpO6JlCMBI IJId pCIICHUA B JKU3HCHHBIX U y"-IC6HLIX CUTYyallUdX, UCIOJIb3Ys
OHOJIOTHYECKUE 3HaHMA,
OPHUCHTHPOBATHCA B PA3JIMYHBIX IMOAXOHAaX MNPHUHATHA peIJ_IeHI/Iﬁ (I/IHILI/IBI/II[yaJ'ILHOG, IIPUHATHC



pellIeHns B TpyIIe, IPUHATUE PELIEHUH IPyNIoi);

— CaMOCTOSITEJIbHO COCTABJISTH ANTOPUTM pEIIeHMs 33Jayd (WM ero 4acTb), BBIOMpATh Ciocod
peuieHus  y4yeOHOW  OMONOrMYecKOM  3afaud € y4€TOM HMEIOIIUXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh e yIaraéMble BApPUAHThI PELUICHUN;

— COCTaBJATH IUIAH JCWCTBUU (TJIaH pealu3aldyd HAaMEUEHHOTO ajirOpuTMa peIieHHs),
KOPPEKTUPOBaTh MPEJIOKEHHBIN alrOpuT™M € y4€TOM TMOJYy4YeHHUS HOBBIX OHOJIOTMYECKUX
3HaHUH 00 U3y4aeMOM OHOJIOTHYECKOM OOBEKTE;

— zenath BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CamokoHTpouIb (peduiekcns):

— BJIAETh CIIOCO0AMM CAaMOKOHTPOJIS,, CAMOMOTHUBAIINH U Pe(IICKCUY;

— J1aBaTh aJICKBAaTHYIO OLEHKY CUTYalluu U Mpeuiarath IiaH e€ N3MEHEHUS;

— YUYUTBIBaTh KOHTEKCT M TNPEABUICTH TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh IPHU PELICHUH
yueOHOM OMoornyecKoii 3a1auu, aJaliTUPOBaTh  pEUIeHHEe K  MEHSIOMIHUMCS
00CTOSITEILCTBAM;

—  0OBACHATH NPUUYMHBI JOCTHXKEHUSI (HEJOCTHXKEHUS) pe3yJIbTaTOB JESATEIbHOCTH, AaBATh OLICHKY
NpUOOPETEHHOMY OIIBITY, YMETh HAXOJUTh MO3UTHBHOE B IMPOU3OIICIIICH CUTYaINH;
— BHOCHTHb KOPPEKTHBBI B JCATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSATENHCTB, U3MEHUBIIMXCS
CUTYyallUl, YCTAHOBJIEHHBIX OLIMOOK, BO3HUKIINUX TPYIHOCTEH;
— OLICHMBATh COOTBETCTBUE PE3YyJIbTATa LIEJIA U YCIOBHSM.
OMOIMOHATBHBIA HHTEIIEKT:

— pasnuuaTh, HA3bIBaTh M YIPABJIATh COOCTBEHHBIMH SMOIMSIMU M OMOIUSMH JPYTUX;

—  BBISBJISITH U QHAJIM3UPOBATH TPUYNHBI YMOIIHIA;

— CTaBUTH ce0S Ha MECTO JAPYroro 4YejJoBeKa, MOHWMATh MOTHBBI W HaMEPEHUS JAPYroro;

— peryaupoBaTh  CHOCOO  BBIPAXKCHHS  DMOIIHIA.

[TpunsTHE CEOs U IPYTHX;

— OCO3HAHHO OTHOCHTKCS K JIPYTOMY Y€JIOBEKY, €r0 MHCHHIO;

— TpuU3HaBaTh CBOE MPaBO Ha OMIMOKY U TaKOE K€ MPaBo JIPYroro;

—  OTKPBITOCTH cebe U IpYTuM;

— 0CO3HaBaTh HEBO3MOKHOCTh KOHTPOJIHPOBATH BCE BOKPYT;

— OBIIAJIETh CHCTEMOI YHHBEPCATbHBIX yUCOHBIX PETYISATUBHBIX NEHCTBUM, KOTOpasi 00ecreunBaeT
(OpMHUPOBAHHE CMBICIIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPCHHSISI TIO3WIUS JIUYHOCTH), H
KU3HEHHBIX HAaBBIKOB JIMYHOCTU (ympaBieHUS COOOH, CaMOJUCHUIUIMHBI, YCTOWYHBOTO
TTOBEICHU ).

IIpenmeTHbIe pe3yJIbTAaThl OCBOCHHS IPOTPaMMBbl

B no3naBarenbHOM (MHTENIEKTYAIbHOM) cdepe:

—MPHOOpPETEHNE OIbITa HCIOJb30BAHUS METOMOB OMOJIOTUYECKOH HAayKd C IeNbI0 H3YyYeHUs
OMOJOTHYECKNX OOBEKTOB, SIBICHUH W MPOLECCOB: HAONIOJCHNE, OMKCAaHUE, NMPOBEIECHNE HECTOKHBIX
OMOJIOTMYECKHX OTIBITOB U SKCIIEPUMEHTOB, B TOM YHCIIE€ C HCIIOJIb30BaHUEM aHAJIOTOBBIX U U(PPOBBIX
OHMOJOrNYECKUX MPUOOPOB U HHCTPYMEHTOB; — (OPMUPOBAHNE YMEHUS UHTEIPHUPOBATH OMOIOrHYECKHe
3HAHUS CO 3HAHMSAMHM M3 JPYrUX Yy4eOHBIX NpeaMeToB ((GU3MKH, XUMUHU, Treorpapuu, HCTOPUH,
00I1IECTBO3HAHUS

U T. )

—(opmupoBaHue yMEeHUIl pemarbh Yy4yeOHble 3aladd OHOJOTMYECKOTO COJIEp)KaHUs, BBIABIATH

MNPUIUHHO-CIICACTBCHHBIC CBA3H, HNPOBOAUTH KAUCCTBCHHLICHU KOJIMYCCTBCHHLIC PACUCThl, [CJIATh
BbIBOJbI HA OCHOBAHHWHU ITOJIYYCHHBIX PE3YJIbTATOB;



—(opMupoBaHre yMeHHs IUIAHUPOBATh Y4eOHOE MCCIIEOBAHUE WM MPOEKTHYIO paboTy C Y4eTOM
MIOCTABJICHHOM IIeJIH: (POPMYIIHUPOBATH MTPOOIIEMY, THIIOTE3Y U CTABUTH 33144l UCCIICAOBAHUS, BHIOMPATh
a/ICKBaTHO TIOCTABJIEHHOW M€ METOABI, JAeNaTh BBIBOABI IO pe3ylbTaTaM HCCICIOBAHUS HIIH
MPOCKTHOH JIeATEIILHOCTH;
—(opmupoBanue HHTEpeca K yII1yOICHUIO OMOJIOTMYECKUX 3HaAHUHN
(mpennpoduibHas MOATOTOBKA M MPOQECCHOHAIBHASI OPUEHTAIIMS) U BIOOPY OMOJIOTHH KaK
npopWILHOTO TpeAMeTa Ha CTYNEHH CpEeJHEero TIOJHOTO  oOpa3oBaHUs A Oyamyluei
npoeCCHOHATBHON JEATEeNbHOCTH, B 00JacTH OHOJOTMH, MEAWLUHBI, 3KOJOTHH, ICUXOJIOTHH,
BETCPUHAPHUH, CEIBCKOTO XO035ICTBA;
—BIIaJICHUE HaBBIKAMU paboThI ¢  uHpOpManuen €CTECTBEHHO-HAYYHOTO
COJIepKaHusl, NPEACTAaBICHHON B pa3HON (opme (B BUAE TEKCTa, TaOJWYHBIX JAHHBIX, CXEM,
rpadukoB, gUarpamMm, MOJENeW, W300paKeHHi), KPUTHUECKOTO aHaln3a MHPOpMAIUU U
OLICHKHU €€ JJOCTOBEPHOCTH;
—YMEHHUE HHTETPUPOBATH OMOJIOTHYECKUE 3HAHUS CO 3HAHUSIMH JIPYTUX YUEOHBIX HPEAMETOB; HHTEPEC
K yIIyOJICHHIO OMOJIOTMYECKMX 3HAHHWK M BBIOOPY OMOJIOTMH Kak MPOQWILHOTO TpPEAMETa Ha YPOBHE
cpenHero oomero oopa3oBanus A1 Oyaymiei mpodeCCHOHATBHOM AEITeTLHOCTH B 00J1aCTH OMOJIOTHH,
MEIUIUHBI, SKOJIOTUH, BETCPUHAPUH, CEIIbCKOTO X03S1CTBA, MUIIEBON POMBIIIJICHHOCTH, IICUXOJIOTHH,
HCKYCCTBA, CIIOPTA - UMETh YETKHE MPEICTABICHUS O MATEPUATMCTHYECKON CYIIIHOCTH T€HOMOB KHBBIX
OpPTraHU3MOB H PETYISIIHIO UX paboThI;
—3HaHHE OCHOBHBIX (DaKTOPOB OKPYIKAIOIIEH CPE/IbI, BIUSIONIMX HA PAa3BUTHE U CYLICCTBOBAHHE KUBBIX
OpPraHU3MOB, aJanTalui K (hakTopamM OKPYKAIOIICH CPE/IbL;
—3HaHHE OCHOBHBIX T0JIX0JI0B OMOTEXHOJIOTHH, UCIIOJIh30BAHNUS €€ TOCTH)KEHU B COBPEMEHHOM KU3HU
YeNoBeKa, 0COOEHHOCTH HCIOJIb30BAHMS KHUBBIX OPTaHU3MOB JUTSI POU3BOICTBEHHBIX HYX/I YEJIOBEKA;
—3HaHHE OCHOBHBIX TOAXOJIOB CEJNEKIINU M OMOTEXHOJIOTHH KYJIBTYPHBIX PacTeHH, XapaKTepru30BaTh
TCHCTHYCCKHU MoH(pHUITIPOBAHHBIC pacTeHusi, ONepUpOBaThH
NOHATUSAMH, THOpPHUIM3AIMs, OTJAJICHHas THOpHIM3anus, WCKYCCTBEHHBIH OTOOp, TETepo3uc,
Tpa"copmarllusi, MyTareHes, TeHeTUYeCKOe PelakKTUPOBaHHE,
—TIOHUMAHUE MOJEKYISIPHBIX MEXaHW3MOB pealnu3aliil HaCleJCTBEHHON HH(POPMAIUN U YMEHUE
CBOOOZHO OINEpPHPOBaTh OCHOBHBIMHU TOHSATUSMHU MOJEKYISIPHOH OWUOIOTHUH M €€ COBPEMEHHBIX
HaIpaBlIeHUN — T€HOMUKHU, METar€eHOMUKH, IPOTEOMUKH;, — 3HAHIE OCHOBHBIX 3a00JIEBaHUN YEIIOBEKa,
MEXaHM3MOB MX Pa3BUTHS, CIOcO0ax

UX JUArHOCTHKY U JICUECHUS;

—(opMupoBaHUE YMEHUS HMCIOJIb30BaTh MOHATUIHBIA amnmapaT ¥ CHUMBOJIMYECKHH $I3bIK T'€HETHUKH,
IpPaMOTHOE NPHUMEHEHHE Hay4YHbIX TEPMHUHOB, IOHATHH, TEOpHH, 3aKOHOB Ui OOBICHEHUS
Ha0J10/1TaeMBIX OMOJIOTUYECKUX OOBEKTOB, SIBJICHHUI 1 IPOLIECCOB, MO3BOJSIONINX 3aJ0KUTh (QYHIaMEHT
Hay4YHOT'O MUPOBO33PEHMS.

B nierHoCcTHO-OpHEHTaIMOHHOH cdepe:
—3HaHHE, YTO IPUMEHEHUE COBPEMEHHBIX TEXHOJOTHI MOJEKYISIPHONH OMOJOTHH MO3BOJISIET YCIEITHO

peliaTe TAKHUC 3JIO60,Z[HCBHBIC Hp06HeMBI, KakK oOXpaHa OKPY)I(aIOH_ICI‘;I Cpeabl, COXpaHCHUC 310POBbA
YCJIOBCKA, KOHTPOJIb U BOCCTAHOBJICHUC 3KOCHUCTEM.



KanennapHo-temaTnyeckoe nNjaHupoOBaHHe.

Moayab «buorexHoJiorus» 8 kiaacc (34 yaca).

Pazngen Kouaunyect Tema DJIeKTPOHHbIE
BO 4aCOB (undgposBbie)
o0pa3oBaTte/ibHbIE
pecypchbl
1.buorexuosorus (2 1 1. TToHsiTe OMOTEXHOJIOTHH. https://resh.edu.ru/
Jaca). 1 2. OcHOBHbBIE OHO0OBEKTHI https://edsoo.ru/
OMOTEXHOJIOTHH.
2.Muxkpobuonorus (8 1 3. IonoxeHne MpoOKapruoTOB B https://edsoo.ru/
4acoB). CHCTEME OPraHUYECKOT0 MHpA.
1 4. CtpoeHue OakTepraabHOM KieTku. | https://resh.edu.ru/
1 5. JlabopaTopHas pabora
«DUKCUPOBAHHBIC TIPEIAPAThI
Oaxrepuil. Onpenenenue Gopmbl
MPEUIOKEHHBIX KYJIBTYPY.
1 6. [TaToreHHsle OaKTEpUU. https://resh.edu.ru/
1 7. Ucropust 60pb0ObI C
OakTepuaTbHBIMU UH(PEKIIUSIMH.
1 8. Boiina OeckoHeYHOCTH: https://edsoo.ru/
AHTHUOMOTHKY MPOTUB OaKTEPHUHd.
1 9. Ilpumenenue Gakrepuit https://edsoo.ru/
4yeJoBeKoM. bakrepun, KOTopbie
MOTYT pasjaraTh IUIACTHK.
1 10. Mukpoopranusmsl B
arpoOMOTEXHOJIOTUH.
3. DyKapHOTHYECKHE 1 11. TlnecueBbie rpulbI mpoaytieHTh. | https://resh.edu.ru/
OpraHHU3MBbI B 1 12. Victopus UCIIOJIb30BaHUS
OMOTEXHOJIOTHHI JIPOXKKEN B TPAAULIMOHHON
(mecHeBbIe TPHUOBI, OMOTEXHOJIOTHH.
JIPOKKH, BOJopocin) (6 1 13. TexHonorus xyue0oneyeHus.
9acoB). 1 14. Bogopociu — nepCreKTUBHBIN https://resh.edu.ru/
0OBEKT IS IPOU3BOJICTBA OEJIKa U
YTJIEBOIOB.
1 15. Crounsle Boasl. CxeMbl ouncTkH, | https://edsoo.ru/
OUOPIIBTPHI.
1 16. AKTUBHBII W U BXOIAIIKE B



https://resh.edu.ru/
https://edsoo.ru/
https://edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://edsoo.ru/

HEr0 MUKPOOPTaHU3MBI.
Hcnonb3zoBanue Bogopocieit B
OUYHUCTKE CTOYHBIX BOJI.

4. HacnencrBeHHas 1 17. HacnencTBeHHOCTD U https://resh.edu.ru/
uHdopmanus (2 gaca). HW3MEHYHMBOCTH — OCHOBHBIE CBOMCTBA
JKUBBIX OPTaHU3MOB.
1 18. I'en — equnnna Hacieacrsennoi | https://edsoo.ru/
nHpOpMaIuu.
5. Bupycomnorus (4 daca). 1 19. TlonoxeHne BUPYCOB C CUCTEME
OpPraHUYECKOTO MHpA.
1 20. Knaccudukanus BUPyCOB. https://resh.edu.ru/
1 21. Bupychl — BO30y1uTeTn https://resh.edu.ru/
MHQPEKIMOHHBIX 0OJIE3HEH.
OHKOBHUPYCHI.
1 22. buonornyeckue Metoabl 00pbObI | https://edsoo.ru/
C BUPYCaMH.
6. ['enHas uH>XeHepHs U 1 23. OCHOBBI TeHHOW WHKEHEPHUH. https://edsoo.ru/
ouorexHosoruu (3 yaca).
1 24. JlocTrKeHMs TCHHOW WH)KEHEPUHU
1 OMOTEXHOJIOTHH.
1 25. Meroas! nonyuenust [MO. https://resh.edu.ru/
7. buorexHoyioruu B 1 26. JlomecTHKALHS OCHOBHBIX
KUBOTHOBOZCTBE (5 JIOMAIIHUX KUBOTHBIX.
4acoB).
1 27. CoBpeMEHHBIE METOJIbI B
JKHUBOTHOBOJICTBE.
1 28. OcHOBHEIE 00JIE3HN KUBOTHBIX. https://resh.edu.ru/
1 29. TTosoXUTENBHOE ¥ TTOOOYHOE https://edsoo.ru/
BO3JIEMCTBHE aHTHOMOTHKOB Ha
OpraHu3M >KHBOTHOTO B XOJI¢
JICYEHUS.
1 30. buoTexHo10rUsa KOPMOBBIX
MpernapaTosB.
8. buorexHooruu B 1 31. OCHOBHEIE METOJIBI CETEKIINH. https://resh.edu.ru/
pactrenueBocTae (4
yaca).
1 32. OCHOBHBIE TOXO/BI CEIEKIINU 1
OMOTEXHOJIOTHH KYJIbTYPHBIX
pacTeHui.
1 33. Ucropus cenexmuu B Poccun. https://resh.edu.ru/
1 34. 'eHHas MHXEHEPUS PACTCHUI. https://resh.edu.ru/
Hroro: 34

Monayab «MoJieKkyJsipHbie 0OCHOBBI cejieknumn» 9 kiaacce (34 yaca)

Paznen Koanuect Tema DJIeKTPOHHbIE
BO 4aC0B (undpossbie)
o0pa3oBaTte/ibHbIE
pecypcbl
1.MonexymsipHas 1 1.OCHOBHBIE BEXH Pa3BUTHUS https://edsoo.ru/
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ouonorus (6 yacos).

MOJICKYJISIPHON OMOJIOTHH.

1 2. HykJIeMHOBBIE KHCIIOTHI. https://resh.edu.ru/
1 3. Marpu4HbIif CUHTE3.
1 4. Mytanuu. https://resh.edu.ru/
1 5. [IpoTHBOBUPYCHBIE CPEICTBA.
MexaHu3Mm JIelCTBUS.
1 6. AuTnOaKTepranbHbie penaparel. | https://edsoo.ru/
2. MonexyJsipHbIe 1 7. I'enetuxa. KpaTkas ucropus https://edsoo.ru/
OCHOBBI reHeTHkH (11 pa3BUTHUS HAYKHU.
Y4acoB) 1 8. Ot reHa Kk nmpu3HaKy: Kak https://resh.edu.ru/
pacKpacuTh KOT?
1 9. I'ereposurora. ['omo3urora. https://resh.edu.ru/
1 10. 3akoHbl MeHpes. https://resh.edu.ru/
1 11. 3akoH equHOOOpa3us THOPUIOB
MIEPBOTO TIOKOJICHUSI.
1 12. 3akoH paciieruieHus nmpu3HaKa
BO BTOPOM IOKOJICHHH.
1 13. JIuruOpuaHOE CKpEIIUBaHHE. https://resh.edu.ru/
1 14. CueruieHHOE HacJe0BaHHE. https://resh.edu.ru/
1 15. Onpenenenue nona. [lonoseie
XpoMocoMbl. CaMKH ¥ CaMIIbl.
1 16. Bnusiaue dakTopoB
OKpYIKaroIIen Cpe/ibl.
1 17.1To10BBIE XPOMOCOMBI. https://resh.edu.ru/
3. MonekyispHbie 1 18. I'eHBI B TOMYJISAIUAX.
OCHOBBI cenekuuu (17
9JacoB).
1 19. VpaBuenue Xapau-BaiinOepra. https://resh.edu.ru/
1 20. IomynsAuy MEHSIOTCS:
YHUCJIEHHOCTh ¥ MUTPAIHH.
1 21. YHCAeHHOCTh MOMYJISIUY. https://edsoo.ru/
1 22. lpeti¢ reHos. https://edsoo.ru/
1 23. Myrarum. https://edsoo.ru/
1 24. Vzonsm. https://edsoo.ru/
1 25. MoaudukanuoHHas
U3MEHYHBOCTb.
1 26. OOpaTHas reHeTuKa. https://edsoo.ru/
1 27. JloMecTUKAIHSI U TICHTPBI
TEHETHYECKOTO pa3HOOOpa3us.
1 28. Huxomnaii BanoBuu BaBuios. https://resh.edu.ru/
Cenekmus.
1 29. KomOuHamoHHast 1 THOpUIHAS https://resh.edu.ru/
cenekuus. ['ereposuc.
1 30. CoxpaHHTh U U3YYUTh [CHBI, https://edsoo.ru/
9TOOBI MEHSATH OyyIIIEe.
1 31. Kak npaBUJIbHO XpaHHUTh TCHBI. https://edsoo.ru/
Kostekiny reHeTHIeCKUX pecypcoB
pacTeHuH.
1 32. MeToap! KyITbTHBUPOBAHHUS iN https://resh.edu.ru/

Vitro mus COXpaHEHUS TEHETUYECKUX
pECYpPCOB pacTECHUIA.
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1 33. 'eneTnueckue MeHTpHI B Hamieir | https://resh.edu.ru/
CTpaHe.
1 34. [TonBenéM UTOTH.
Hroro: 34



https://resh.edu.ru/

