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r. HaGepexxusie Yennsl, 2023



Conepxxanue y4eOHOro npeamera
10 kaace
YpOBEHb - 0a30BbIN

Tema 1. buosiorusi kak Hayka.
buonorus kak Hayka. CBA3b OMOJIOTMH C OOLIECTBEHHBIMU, TEXHUYECKUMH U JPYTUMU €CTECTBEHHBIMU HayKamH, (uiocouell, ITUKOH,
ACTETUKON U IpaBoM. Posb 6uonoruu B popMHUpOBaHUM COBPEMEHHOM HaydHOM KapTHHBI MHUpa. CucTeMa GMOJIOTHYECKUX HaYK.

MeTtopl TO3HAaHUSA JKUBOM NpUpOJbl (HAONIOJIEHUE, OSKCIEPUMEHT, OIMCaHUE, H3MEpEeHue, KilacCUu(UKaIMs, MOJEIUpPOBaHUE,
cTaTucTuyeckas oOpadoTKa JaHHBIX).

JdemoHcTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, /[x. Yorcon n @. Kpuk.

Tabmuis! u cxembl: «MeToIbl TO3HAHUS KUBOU MPUPOIBI».

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

[Tpaktrueckas padotaNe 1. «Mcrnonb30BaHNE pa3IMUHBIX METOJIOB IIPU U3YUYECHUH OHMOJIOTHYECKUX OOBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIUS.

XKusble cucteMbl (OMOCUCTEMBI) KaK MpeaAMET U3yueHus: 6nonoruu. OTiInyune KUBbIX CUCTEM OT HEOPTraHMYECKON MPUPO/IBL.

CBoiicTBa OMOCHCTEM U MX pa3HOOOpa3ue. YPOBHU OpraHU3aIiui OMOCHCTEM: MOJIEKYJISIPHBIN, KICTOYHBIA, TKAHEBBINA, OPraHU3MEHHBIH,
MOMYJIIIMOHHO -BUIOBOH, SKOCHCTEMHBIN (OMOTEOIICHOTHYECKHH ), OMOCHEPHBIH.

JdemoHcTpauuu:

Tabmuis! u cxembl: «OCHOBHBIE IPU3HAKU KU3HU», «YPOBHHU OpraHU3alluu KUBOW IPUPOJIBD.

Ob6opynoBanue: moaens Mosekyisl JJHK.

Tema 3. XuMHYeCKHUI1 COCTAB ¥ CTPOECHHUE KJIETKH.

XHUMHUYECKUH COCTAB KIETKU. XMMHUUYECKHUE 3JIEMEHThI: MAaKPO3JIEMEHTbI, MUKPO3JIEMEHTHI. BoJa 1 MUHEpabHbIE BEIIECTBA.

OyHKIMU BOJBI U MUHEpaIbHBIX BellecTB B kKieTke. [lognep:kanne ocMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHue OenKOoB. AMHHOKHUCIOTBI — MOHOMEpHl OenkoB. HeszameHuMble M 3aMEHMMbIE aAMHUHOKHCIIOTBHI.
AMUHOKHUCIOTHBIA COCTaB. YPOBHU CTPYKTYphl OETKOBOW MOJIEKYNbI (TIepBHYHAsl, BTOpPUYHAsS, TPETUYHAs M UYETBEPTUYHAS CTPYKTYypa).
XuMu4eckue cBoiicTBa 0enkoB. buonornueckue GyHKIMHU OEIKOB.

depMeHTHl — Ouonoruueckue kKatanuzaTopbl. CTpoeHHue (epMeHTa: akTHBHBIA LIEHTp, cyOcTpaTHas crneuuduuHoctb. KodepMeHTHI.
Burtamunbl. Otanuns GepMeHTOB OT HEOPTaHUYECKUX KaTaTu3aTOPOB.



YrneBoapl: MOHOcaxapubl (TIIIOKO3a, pubo3a W Je30Kcuprbo3a), aucaxapuisl (caxaposa, JaKTo3a) W IMOJIMCAaXapuibl (Kpaxmal,
TJIMKOTEH, LIEJUTI0103a). bronorndeckue GyHKIUH yTIeBOIOB.

Jlumuapl: Tpurmmuepuapl, dochomunuael, crepounsl. [uapodmibHO-THAPOdoOHBIE CBOMicTBa. bHonornueckne (QyHKIUH JHMUIOB.
CpaBHEHHE YTIIEBOIOB, OCJIKOB U JIMITHUJIOB KaK UCTOYHUKOB YHEPTHUH.

Hyxneunosbie kucnotsl: JJHK u PHK. Hyxneotuasl — MoHOMephl HykiienHOBBIX KucioT. Ctpoenue u ¢ynkuuu JJHK. Crpoenue u
¢ynkuuu PHK. Buner PHK. AT®: crpoenue u pyHKIuu.

HuTonorus — Hayka o kierke. Kiierounast Teopusi — nmpumep B3auMOJEHCTBUSA HieH U (PaKTOB B HAyYHOM MO3HAHUHU. MeTo/1bl N3ydeHus
KJIETKH.

Knerka kak 1ienoctHas >xuBast cucrema. O01ye npu3Haky KJIETOK: 3aMKHYTasi Hapy»kHas MmeMmOpana, mosekyisl JIHK kak renernueckuit
anmnapar, CCTeMa CUHTe3a Oelka.

Tunel KIeTOK: 2yKapuoTHyeckas U mpokapuoTuueckas. OCOOEHHOCTH CTpOEHHs MpOKapuoTHUecKol KieTku. KierouHas creHka
OakTepuii. CTpoeHHE SyKapuOTHIECKOH KIeTKA. OCHOBHBIE OTIWYHS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHasl CTeHKa, INIMKOKaJIuKC, ux ¢yHkuuu. Ilnasmatnueckas memOpaHa, €€ cBOWCTBa U
¢byukuun. uromnasma u e€ opranouasl. OgHomeMOpannbie opraHounabl kinetku: JIIC, anmapar [Nombmxku, nuzocomsl. [lomyaBToHOMHBIE
OpraHoubl KJICTKU: MHUTOXOHIpUHU, TutacTuabl. [IpoucxokaeHne MUTOXOHApUN W miacTuia. Buasl mmactua. HememOpaHHbIe OopraHOUIIBI
KJIETKU: pUOOCOMBI, KIIETOUHBIH LIEHTP, LIEHTPUOJIN, PECHUYKH, KTYTUKUA. OYHKIIUN OPraHOUIOB KJIEeTKU. BriroueHus.

Anpo — perynsaTopHbIi LeHTp KiIeTku. CTpoeHue siapa: saepHas 000J049Ka, KaproIia3Ma, XpOMaTHH, SIPBIITKO. XPOMOCOMEI.

TpaHcHOpT BEIIECTB B KJIETKE.

JdemoHcTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. lIneiinen, P. Bupxos, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiun, K. M. bap.

Juarpammsl: «PacnpeneneHne XMMUYECKUX 3JEMEHTOB B HEKMBOW Ipupoae», «PacmpeneneHue XUMHUYECKHUX 3JIEMEHTOB B JKHBOU
MIPUPOJIEN.

Tabmumsr u cxembl: «llepuoguueckas TabnauIa XUMHUYECKHUX JJIEMEHTOB», «CTpoeHHE MOJIEKYNlbl BOIbI», «buocuHTe3 Oenkay,
«Crtpoenue Mmojekynbl Oenka», «Ctpoenue ¢epmenta», «HyknennoBblie kucnotel. JIHK», «Ctpoenue monekynsl AT®», «Ctpoenue
YKapUOTHYECKOUN KIeTKn», «CTpoeHue >XKMBOTHOM KIIETKN», «CTpOEHHE paCTUTEIBHON KIETKW», «CTpoeHHE NPOKAPUOTUUYECKON KIIETKWY,
«CtpoeHue s1pa KIETKH», «YTIeBOAb, «JIunuasm.

O6opynoBaHue: CBETOBOW MHKPOCKON, 00OpyIOBaHUE Ul MPOBEACHUS HAOIIONCHHM, U3MEPEHH, SKCIEPUMEHTOB, MUKPOTIPENapaThl
PacTUTENIbHBIX, )KUBOTHBIX U OAKTEPHATIBHBIX KIETOK.

JlabopaTopHbIe H IPaKTHYeCKHE PadoOThI:

JIaGopatopHas pabota Ne 1. «/3ydeHne KaTaTUTUUECKON aKTUBHOCTH ()epMEHTOB (Ha MpUMeEpPEe aMUIa3bl WM KaTajaa3bl)y.



Jlaboparopuass pabota No 2. «l3yueHue CTpOEHUS KIETOK PACTCHHM, XUBOTHBIX M OakKTepwWil IMOJ MHUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpenaparax u ux OIuCcaHue».

Tema 4. /Ku3HenesATeJIbHOCTH KIETKH.

OOMeH BelecTB, WIM MeTaboau3M. AcCUMMIIALUSA (IUIACTUYECKUIT OOMEH) U TUCCUMMWIALUS (SHEPreTUYeCKui 0OMEH) — JIBE€ CTOPOHBI
€MHOTr0 Ipolecca MeTaboausMa. Posib 3aKOHOB COXpaHEHUs BEIIECTB U DHEPIHU B TIOHUMAaHUU MeTaboI13Ma.

Tumbr oOMeHa BemecTB: aBTOTPO(HBIN U reTepoTpodHbIid. Pob pepMeHTOB B 00MEHE BEIIECTB U MPEBPAIIEHUH SHEPTHH B KIETKE.

®dotocunrte3. CBeToBas U TeMHOBas (a3wl poTocunTe3a. Peakiuu dorocunteza. IPpdextuBHOCTH hoTOCHHTE3a. 3HAUeHHE (HOTOCUHTE3a
JUTst )KM3HU Ha 3emuie. BrusHue ycinoBuil cpeipl Ha POTOCHHTES U CITOCOOBI MOBBIIIEHUS €T0 MPOYKTUBHOCTH Y KYJIBTYPHBIX PACTCHH.

XeMocHuHTe3. XeMOCHUHTE3UPYIOIINe OakTeprun. 3HaUeHHE XEMOCHUHTE3a ISl dKU3HH Ha 3eMJle.

OHepreTuyeckuil oOMeH B KieTke. Paciiernienne BemecTs, BbIICICHNE U aKKYMYJIUPOBAHUE SHEPTUH B KIIETKE. DTalbl SHEPreTHUECKOT0
oOMeHa. ['mukonus. bpoxxenue u ero Buabl. KucimopoaHoe okuciieHue, Wid KiIeToyHoe AbixaHue. OkuciautensHoe (ochopuanpoBaHue.
O} PeKTUBHOCTH IHEPTETHIECKOTO OOMEHA.

Peaknun matpuunoro cuntesa. ['enerndeckas uHpopmanus u JIHK. Peanuzanus reneTndyeckoit napopmanmu B kietke. [ eHeTHUECKIi
KoJ U ero cpoiictBa. Tpanckpumnuus — marpuusbiii cuHte3 PHK. Tpancnauus — Ouocunrte3 Oenka. ODtanbl Tpancisuuu. KoaupoBanue
aMUHOKHCIIOT. Posib pubocom B OMocuHTE3e OerKa.

Hexnerounsie gopmbr xu3Hu — BUpychl. HMctopus oTkpeitust BupycoB (/1. WM. MBanoBckuit). OCOOEHHOCTH CTPOCHHS M >KU3HEHHOTO
uukia BupycoB. bakrepuodaru. bonesnu pacteHuii, KUBOTHBIX U YEJIOBEKa, BbI3bIBAEMbIE BHpycaMu. Bupyc mmmyHoaedunnra yemoBeka
(BUY) — Bozoynutens CIIMla. OOpaTHas TpaHCKpHUIILIKS, peBepTaza u uHTerpasa. [Ilpodunakrrka pacnpocTpaHeHUs BUPYCHBIX 3a00JICBaHMIA.

JdemoHcTpaumnu:

[Toptpetsr: H. K. Konsuos, . Y. UBanosckuii, K. A. Tumupsizes.

Tabmuupl 1 cxembl: «Tunel mutanusy, «Metabom3m», «KMUTOXOHAPUD», «DHEPreTUUECKH 00MeHy, «XitopormiacT», «DOTOCHHTE3Y,
«Ctpoenne JIHK», «CrtpoeHue u ¢GyHKIMOHMpOBaHHME TeHa», «CuHTe3 Oenka», «l'eHermueckuii kom», «Bupyce», «bakrepuodarny,
«Ctpoenue u xxu3HeHHbIH nuka Bupyca CIIM/]a, 6akrepuodaray, «Permmukamms JTHK.

Ob6opynosanue: moaenu-anmukanuu «Yasoenne [HK u tpanckpumims», «buocunte3d Oenkay, «CTpoeHHE KIETKW», MOJEINb
ctpykrypsl JJHK.

Tema S. PazMHoOkeHHe M HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslil nuki, WM >kUu3HEHHBIN UK Ki1eTku. MaTepdaza u mutos. [Ipoueccel, nporekaromue B uHTepdaze. Permnmukanus — peakus
matpuuHoro cunreza JJHK. Ctpoenne xpomocoM. XpoMOCOMHBIN HabOp — KapHOTHUIl. JIMMIOUTHBINA U TalIONIHBII XPOMOCOMHBEIE HAOOPHI.
Xpomatuasl. LluTonornueckne 0CHOBBI Pa3MHOKEHUS U MHANBUAYATbHOTO Pa3BUTHS OPTraHU3MOB.

Henenne knetkn — muto3. Ctaguu muto3a. IIpouecchl, mpoucxoasuiue Ha pa3HbIX CTaAUSAX MUTO3a. bBHOIOTHYecKuii CMBICI MUTO3a.

[Iporpammupyemasi Tudesb KIETKH — afomnTo3.



@opMBbI pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe W MoJIoBoe. Buapl 0ecronoro pa3MHOKEHHs: JEIeHUE HaJlBOe, NOYKOBAHWE OJHO- U
MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE, BETETaTMBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHMpPOBAaHME OPraHuW3MOB, €ro 3HAYEHHUE IS
CEJIEKIIUH.

[TonoBoe pazMHOXKEHHE, €70 OTIIMYUSA OT OECIOIOrO.

Meiio3. Cramuum wmeiioza. Ilpouecchl, mpoucxoismme Ha craausax Meiosa. lloBexpenne xpomocom B wmeio3e. Kpoccunrosep.
buonornueckuii CMbICII M 3HAYEHUE MEN03a.

l'ameTtorene3 — mporecc 0Opa3oBaHUs TOJIOBBIX KIETOK Yy >KMBOTHBIX. [lOJIOBBIE Kene3bl: CEeMEHHMKH W sSuuHUKH. OOpa3zoBaHHE U
pa3BUTHE TOJOBBIX KIETOK — raMeT (CrepMaTro30ui, SUIEKIIETKa) — CIepMaroreHe3 u oBoreHe3. OCOOCHHOCTH CTPOCHUS SHIIEKICTOK U
cnepmaro3onioB. OmionoTBopenue. [lapreHorenes.

NuuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHOHaIbHOE pa3BUTHE (3MOpHOreHes). DTanbl SMOPHOHAIBHOTO PA3BUTHS Y MIO3BOHOYHBIX
KUBOTHBIX: JpoOJeHue, racTpyisius, opraHoreHe3. IloctomOpuoHanmpHOE pa3BuTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTHS: TIPSIMOE,
HemnpsiMoe (JTMYMHOYHOE). BriusiHue cpepl Ha pa3BUTHE OPTaHU3MOB, (PaKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOJICTBA.

Poct u pa3zButue pacrenuil. OHTOreHe3 BETKOBOTO PaCTEHUS: CTPOCHHE CEMEHU, CTAJNH Pa3BUTHUS.

JdemoHcTpaumnu:

Tabmuubl u cxembl: «DOpMBI pa3MHOXKEHHS OpPraHU3MOBY, «J/[BOWHOE OIUIOJOTBOpPEHHE y IIBETKOBBIX pacTeHHUi», «BereratuBHOE
pa3MHOXKEHHE pacTeHui», «Jlemenue kietku Oaktepmit», «CTpOCHHE IMOJOBBIX KIETOK», «CTpoeHHE XpPOMOCOMBI», «KIETOUHBIH ITUKID»,
«Pemmmukanua [JHK», «Murtoszy», «Meios», «IIpsMmoe u Henpsamoe pa3Butue», «l'aMeTorene3 y MieKONUTAIOMMNX U YelloBeKa», «OCHOBHBIE
CTaJN1 OHTOT'€HE3a».

O6opynoBaHue: MUKPOCKOT, MUKpoTipenapathl «CriepMaTo30u 16l MICKOTTUTAIONMIETOY, «SINUIIeKIeTKa MIIEKOMTUTAroIIeroy, «Kaprnokunes
B KJIETKax KOpEIIKa JIyKa», MarHUTHas MoieIb-anminkanus «Jlenenue kietkuny», moaens JIHK, moaens Metada3Hoit XpOMOCOMBI.

JlaGopaTopHble M IpaKTHYecKue padoThbi:

JlaboparopHas padota Ne 3. «Habmroienue MUTO3a B KJIETKaX KOHUMKA KOPEIIKa JTyKa Ha TOTOBBIX MUKpOIIpernapaTaxy.

JlaboparopHas padota Ne 4. «M3ydyeHue cTpoeHuUs MOJIOBBIX KIETOK HAa TOTOBBIX MUKpOIMpenapaTax».

Tema 6. HacjieacTBeHHOCTh M U3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amauu reHetuku. Mcropus pa3BUTHS TeHETUKHU. Poib LUTONOTMHM W 3MOPHOJIOTHMM B CTAaHOBJICHMM T'e€HETUKH. Bxman
POCCHICKMX M 3apyOEKHBIX YYEHBIX B Pa3BUTHUE T'€HETHKH. MeToapl reHeTHKU (THOPHA0TIOrHYECKUi, IUTOTEHETUYECKUN, MOJEKYISIPHO-
reHeTuyeckuit). OCHOBHBIE TEHETUYECKUE TIOHATHUS. | eHeTHUecKas CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMax CKpelIMBaHUM.

3aKOHOMEPHOCTH HaCJIeJOBaHUS MPHU3HAKOB, ycTaHOBIeHHbIe [. MenneneM. MoHOruOpuaHOE CKpelMBaHUE. 3aKOH eInHO-00pa3us
ruOpu0B mepBoro nokosieHus. [IpaBuno nomMuHUpoBaHMs. 3aKOH pacllereHus MpU3HakoB. [ umoTe3a ynctoThl rameT. [lodHOe U HemoaHoe
JOMUHUPOBaHUE.



JiuruOpunHoe CKpeulMBaHHE. 3aKOH HE3aBUCHMOTO HACJIEJOBAaHUS MPHU3HAKOB. llUTOreHeTHYecKHe OCHOBBI JUTHOPUIHOTO
CKpEeILLMBaHUs. AHAJIM3UPYIOIEe CKpeluBaHue. Vcronb30BaHNe aHAIU3UPYIOIIET0 CKPELUIUBAHU U1l OIIPEIEIIEHHSI TEHOTUIIA OCOOH.

CuerienHoe HacienoBaHue npusHakoB. Pabora T. Moprana no cuemieHHOMY HacjaeAoBaHMIO reHoB. HapyiieHue cuenaeHus: reHoB B
pe3ynbTaTe KPOCCUHIOBEPA.

XPpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTnYeCKne KapThl.

I'enernka nona. XpoMOCOMHOE ONIPEEIIEHUE 110J1a. AYyTOCOMBI U NOJIOBbIE XPOMOCOMBI. |'OMOraMeTHbIE U Fe€TepOraMeTHbIE OPraHU3MBI.
HacnepgoBanue npu3HaKkoB, CLIEIUICHHBIX € MTOJIOM.

N3meHunBoCcTh. BHIBI M3MEHUMBOCTH: HEHACIEACTBEHHAs M HacieACTBEHHas. Ponb cpeapl B HEHACHEACTBEHHONW W3MEHYHMBOCTH.
XapakTepucTuka MOAU(PUKAIIMOHHOW W3MEHYMBOCTU. BapuanMoHHBIA psji M BapualuoHHas KpuBas. Hopma peakiuu mnpu3Haka.
KonunuecTBeHHbIEe 1 KaueCTBEHHbIE MPU3HAKU U X HOpMa peakiuu. CBoiicTBa MOAU(PUKAIIMOHHON U3MEHUNBOCTH.

HacnenctBennasi, wnM reHoTUNUYecKas, U3MEHUMBOCTh. KomOWHaTHMBHAs H3MEHUYMBOCTH. Mei03 M MOJOBOM MpollecC — OCHOBA
KOMOMHATHUBHONW M3MEHUYMBOCTH. MyTranmoHHasi u3MeHYMBOCTh. Kiaccudukanuss myranuii: reHHble, XpOMOCOMHBIE, reHOMHbIe. YacTtoTa u
MPUYMHBI MyTauid. MyTtarenssle (pakTopbl. 3aKOH TOMOJIOTUYECKUX PSIIOB B HacieAcTBeHHOU n3MenynBocty H. Y. Basuiona.

BresaepHas HacIeCTBEHHOCTh U N3MEHYHMBOCTb.

I'enetnka wuenoBeka. Kapuwotunm dyemoBeka. (OCHOBHBIE METOJbI TEHETHKH YEJOBEKA: TEHEAJOTUYECKHH, OJIM3HEIOBBIH,
LUTOr€HETUYECKUH, OMOXUMUYECKUH, MOJIEKYIIIpHO-TeHeTHueckuil. CoBpeMeHHOe ONpeeIeHne TeHOTUIA: MTOJHOI€HOMHOECEKBEHUPOBAHUE,
TeHOTHIUPOBaHKWEe, B TOM uwmcie ¢ momomibio [IIIP-ananm3a. HacnmencTBenHble 3a0oseBaHWs 4YeNOBEKA: T€HHBIE OOJIe3HHW, OOJIE3HU C
HACJIE/ICTBEHHON IPEPacloIOKEHHOCThIO, XpOMOCOMHBIE Oosie3Hu. Comarudeckue M TIeHepaTuBHble MyTanuu. CTBOJIOBBIE KIJIETKH.
[TpuHnunsl 370pOBOTO  00pa3za KHU3HM, AMArHOCTHKM, HPOQWIAKTUKA U JIEYEHUS TEHETHUYeCKHX Oosie3Hel. Menuko-reHeTuyeckoe
KOHCYJIbTUpPOBaHHE. 3HaYCHNE MEIUIIMHCKOM eHETUKHU B IPEIOTBPAILEHUH U JIEYEHUU TeHETUYECKUX 3a00JIeBaHUN YeI0BeKa.

JdemoHcTpauuu:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-Pecosckuii, H. 1. BaBumos.

Tabnuue! u cxembl: «MOHOTHOPUAHOE CKPEIIMBAHUE U €0 LIUTONCHETUYECKask OCHOBA», «3aKOH PACIIEIUICHHUS M €ro LIUTOreHEeTHYecKast
OCHOBa», «3aKOH YUCTOTHl ramer», «JluruOpugHoe ckpemuBaHue», «LluTosoruueckue OCHOBBI AUTMOPUIHOTO CKpEIIMBaHUA), «Meno3y,
«B3aumonelicTBUE allICNIBHBIX T'€HOB», «['€HeTHdyeckue KapThl PACTEHUM, JKMBOTHBIX M 4EJIOBEKa», «l'eHeTuka moja», «3aKOHOMEPHOCTH
Haclle/IoOBaHUs, CLEIUIGHHOro ¢ mosiom», «KapuoTtumbel uenoBeka W KMBOTHBIX», «Buasl wusmeHuuBoctH», «MoaudpukanoHHas
U3MEH4YHUBOCTbY», «Hacnenosanue pesyc-akropay, «I'eHeTuka rpynn KpoBu», «MyTallMOHHAs! U3MEHUYHUBOCTbY.

OO6opynoBanue:  Mojenu-anmiaukanuu — «MoHoruOpuaHoe — ckpemuBaHue», «HemomHoe — noMuHHpoBaHMe», — «JlurnbpuaHoe
ckpemrBanue», «llepekpéct xpoMocoM», MUKPOCKOT U MHKporpenapat «/Ipozodunay (HopMa, MyTauuu GopMbl KPbUILEB M OKPACKU Tena),
repOapuii «I'opoX MOCEBHOWY.

JlabopaTopHbIe H IPaKTHYeCKHE PadoOThI:



JlaboparopHast padota Ne 5. «/3yueHue pe3yiabTaTOB MOHOTHOPHIHOTO W IAWUTHOPUIHOTO CKPEHIMBAHUS y IPO30(HIBI Ha TOTOBBIX
MHUKpOIpenaparax».

JIabopatopnast pabora Ne 6. «/3yyenne MOAM(PUKAIMOHHOW HW3MEHYHMBOCTH, MOCTPOCHHE BAapHUAIMOHHOTO psijfa W BapHAMOHHON
KpUBOW».

JIaGoparopHas padota Ne 7. «AHanu3 MyTranuii y 1po30Quisl Ha TOTOBBIX MHKPOTIpEnapaTaxy.

[Tpaktuyeckas padora Ne 2. «CocTaBiieHUE U aHAJIM3 POJIOCTIOBHBIX YEIOBEKaY.

Tema 7. Cesnekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka M TpoOIeCcC. 3apoKJeHUE CeleKIMu U noMectukarus. Yuenne H. V. BaBunoBa o 1eHTpax MpPOUCXOXKICHUS U
MHOT000pa3us KyJbTypHBIX pacTeHUl. LIeHTphl MPOUCX0XKACHNS JOMAIIHUX KUBOTHBIX. CopT, HOpO/1a, IITaMM.

CoBpemeHHbIE METO/bI celeKIUU. MaccoBbIil U MHIMBUIYaIbHBIH OTOOpHI B CEJEKLIUU PAacTEeHUH U KUBOTHBIX. OIlEHKA 3KCTephepa.
bnuskoponcTBeHHOE cKkpemuBaHue — WHOpuAMHT. Ywucras nuHusa. CKpellMBaHUWE YUCTBHIX JUHMHA. ['ereposuc, unm rubpuiHas cuia.
HeponctBenHoe ckpemuBanue — ayrOpuauur. OtpanénHas ruOpuamsanus U e€ ycrnexu. VICKycCTBEHHBIM MyTareHe3 W IOJy4YeHHe
MOJIUIIIOUIOB. JloCcTHKEHUSI CeNIeKIIUU pacTeHH, dKUBOTHBIX U MUKPOOPTaHHU3MOB.

buoTtexHonorus kak oTpacib Npou3BoAcTBa. ['eHHas nHxeHepus. Jrtamnbl co3ganus pekomouHantHoit JIHK u TpancreHHbIX opranu3moB.
Knerounass umxkenepus. Kierounele KynbTypbl. MHMKpPOKIOHAIBHOE pa3MHOXKEHHE pacTeHuil. KIiloHMpoBaHME BBICOKOMPOIYKTUBHBIX
CEJIBCKOXO035HCTBEHHBIX OPTaHU3MOB. DKOJIOTHUECKHE U dTHUeckue mpoosieMbl. [ MO — reHeTnyecku MOIU(GUIIMPOBAHHBIC OPTaHU3MBI.

JleMoHCTpamu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. /. Kapnieuenko, M. @. lIBaHOB.

Tabmumpl u cxembl: kapta «L{eHTpbl MPOUCXOXKIAECHUS U MHOTo00pasus KyJIbTYpHBIX pacTeHui», «llopoapl AOMaIIHUX KHUBOTHBIX»,
«CopTta KyJabTypHBIX pacTeHmit», «Otmanénnas rubpuamzanus», «Paboter akagemuka M. ®. HBanoBay, «llomummmonaus», «OOBEKTHI
OMOTEeXHOIOTHNY, «KIIeTouHbIe KYIbTYpPhl U KIOHUPOBaHUE», «KOHCTpyHpOBaHHe U EPEHOC T'€HOB, XPOMOCOMY.

O6opynoBaHue: MyISDKH IUIOJJOB M KOPHEIJIONOB AUKUX (OPM U KYJIbTYPHBIX COPTOB pacTeHuii, repOapuii «CenbCKOX03siICTBEHHbIE
pacTeHus.

JlaGopaTopHble M NpaKTH4YecKue padoThbi:

Okckypcusi«OCHOBHBIE METOMbI U JOCTH)KCHUS CENIEKIIMU PACTEHUN M KUBOTHBIX (Ha CENEKIMOHHYIO CTaHIUIO, IJIIEMEHHYI0 (depmy,
COPTOMCIIBITATENFHBINA YYaCTOK, B TEIUIMYHOE X035 CTBO, JJA0OPATOPUIO arpPOYHUBEPCUTETA HIIK HAYIHOTO LIEHTPA)».



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MU HA BA30BOM YPOBHE CPEJJHEI'O
OBHIEI'O OBPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBiuBarOTCsl TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS OOy4aIOUIMMUCS MpOrpamMM CpEAHEro OOIIero
O6pa3OBaHI/I$II JIMYHOCTHBIM, METAITPEAMCTHBIM U IIPEAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType NHYHOCTHBIX pe3ylIbTaTOB OCBOEHHS TMpeameTa «buoNOrusy» BBIAEIEHBI CIEAYIONAE COCTaBISIONINE: OCO3HAHHE
0OYJarOIIMMHUCA POCCUICKON TPa)KTAHCKOW HICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIHLHOCTH WU CaMOOTMPENEICHUIO,
HaJIN4YneEe MOTHUBAIIUN K 06y’~I€HI/IIO 6I/IO.]'IOI‘I/II/I, ueneHanpaBneHﬂoe pa3BI/ITI/Ie BHy’[‘peHHI/IX y6e>1<)1eH1/H71 JINHHOCTU HaA OCHOBE KJIIHOYCBBIX
IIEHHOCTEH W UCTOPUYECKHUX TPAAMIIMN Pa3BUTHsI OMOJIOTHYECKOTO 3HAHMS, TOTOBHOCTh M CIIOCOOHOCTHh OOY4alONIUXCsl PYKOBOJICTBOBATHCS B
CBOCH JIEATEIbHOCTH IIECHHOCTHO-CMBICJIIOBBIMU YCTAaHOBKAMH, MPUCYITUMH CUCTEME OMOJIOTHYECKOTO 00pa30BaHUsl, HATHYNUE IKOJIOTHIECKOTO
MPaBOCO3HAHUS, CTIOCOOHOCTH CTABUTH IIEJIN U CTPOUTH KU3HCHHBIC TIJIaHBI.

JIMYHOCTHBIE PE3YNbTaThl OCBOCHUs TpenaMeTa «bHoJoTHs» MOCTUTAIOTCS B €IUHCTBE Y4eOHOW M BOCTHMTATEIHHOW JEATEIBHOCTH B
COOTBETCTBUU C TPAJAUIIMOHHBIMUA POCCUUCKUMHU COLMOKYJIBTYPHBIMH, HCTOPUYECKUMHU M TyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSMH, TTPUHSATHIMHU
B 0OINECTBE MpaBWJIaMA W HOPMaMH TMOBEJCHUS M CIOCOOCTBYIOT MpOIlleccaM CaMOTIO3HAHHWS, CAMOBOCIUTAHUS M CAMOPA3BUTHS, Pa3BUTHUS
BHYTPEHHEH MO3WIMU JTUYHOCTH, MATPUOTHU3MA, YBAKEHHUS K 3aKOHY M MPABOIOPSAKY, YSIIOBEKY TPYy/la U CTapIIeMy MOKOJICHHUIO, B3aUMHOTO
YBa)XE€HHUS, OEPEKHOTO OTHOLIECHHUS K KYJIbTYPHOMY HACIICIUIO U TPAJAUIIMAM MHOTOHAIIMOHAILHOTO Hapoaa Poccuiickoit denepanuu, mpupoie
1 OKPYKAIOIIEH cpee.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS ydeOHOro mpeamera «buonorus» MOJDKHBI OTpakaTh TOTOBHOCTh U CHOCOOHOCTH OOydYarolIuXxcs
PYKOBOJICTBOBATbCSl C(POPMHPOBAHHOW BHYTPEHHEH MO3ULIMEN JIMYHOCTH, CHCTEMOI ILIEHHOCTHBIX OpPUEHTAIIMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXAeHU, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IIEHHOCTSIM POCCHIICKOTO 00IIeCTBa, paclIMpeHre )KU3HEHHOTO OMBbITA U OIbITa IEATEIbHOCTH
B MPOIIECCE Peai3allii OCHOBHBIX HAIPABJICHUA BOCIIUTATEILHOMN JACSITEIIBHOCTH, B TOM YHCJIE B YaCTH:

1)rpasxaaHcKoro BOCHMTAHMS:
c(OpPMUPOBAHHOCTH TPAKIAHCKON MO3UIIMU 00YJaIOIIErocs Kak akTUBHOTO U OTBETCTBEHHOTO UJI€HA POCCUICKOTO OOIIEeCTBa;
OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00s3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOIIOPSJIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOU JIEATEILHOCTH MIPH CO3/IaHUU YUCOHBIX MIPOCKTOB, PEIICHUN YIeOHBIX U IMO3HABATEIBHBIX 33]1a4,
BBITIOJTHEHUH OMOJIOTUYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH OIPENEISITh COOCTBCHHYIO TTO3UITUIO TI0 OTHOIICHHIO K SBJICHUSM COBPEMEHHOM KU3HU U OOBSCHATH €€;

YMEHHE YYHTHIBATH B CBOMX JCUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aWMOJCUCTBUS JIFOACH C Pa3HBIMH YOCKICHUSIMH,
KYJIbTYPHBIMHU LIEHHOCTSIMU U COITMAIBHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYJAHHYECTBY B IIPOIIECCE COBMECTHOIO BBITIOJTHEHHUS YYEOHBIX, MO3HABATEIBHBIX M HCCIEAOBATEIBCKUX 3ajad,
YBaXUTEIHLHOTO OTHOIIIEHUSI K MHEHHUIO OTIIOHEHTOB MPU 00CY>KI€HUH CIIOPHBIX BOIIPOCOB OMOJIOTHUECKOTO COJIEPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOU U BOJOHTEPCKON JEATETHLHOCTH;

2) NnaTPHOTHYECKOI0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTh POCCUNUCKON TpakJIaHCKOW MIEHTUYHOCTH, MATPHUOTHU3MA, YBAXKEHHS K CBOEMY HapOJy, YyBCTBAa OTBETCTBEHHOCTH
nepen PonuHoi, ropnoctu 3a cBoi kpail, CBOr0 PoiMHy, CBOM S3bIK U KYJIBTYPY, MPONIOE U HACTOSIIEE MHOTOHAIMOHAILHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIEHHE K TPUPOJHOMY HACIEAUI0O U TAaMITHHKAM MPHUPOIBI, JOCTHXEHUsM Poccuum B Hayke, MCKYCCTBE, CIOPTE,
TEXHOJIOTHUSIX, TPYIE;

CIIOCOOHOCTH OIIEHUBATH BKJIAJI POCCHICKUX YUEHBIX B CTAHOBJICHHE W PA3BUTHE OMOJIOTHUN, TOHUMAaHUS 3HAYCHHS] OMOJIOTUY B TIO3HAHUH
3aKOHOB MPHUPO/IbI, B )KU3HU YEJIOBEKa U COBPEMEHHOTO OOIIECTBA;

ujeiHast yoexAEHHOCTh, TOTOBHOCTb K CIIY>KE€HUIO U 3aiuTe OTeyecTBa, OTBETCTBEHHOCTD 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUUECKOTO TIOBE/ICHUS;

CIIOCOOHOCTh OLIEHMBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIC DEUICHHS, OPUEHTUPYICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYUBOTO OyAyILIEero;

OTBETCTBEHHOE OTHOILLEHHUE K CBOMM POJMUTEISAM, CO3JAHUIO0 CEMbH Ha OCHOBE OCO3HAHHOI'O NPUHSATHUS LEHHOCTEN CEMENHOM KU3HU B
COOTBETCTBUU C TPAAULUIMHU HapoJoB Poccuu;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIIOYas 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO TBOPUECTBA, CHOPTA, TPYAa, OOIIECTBEHHBIX
OTHOIIICHUI;

MMOHMMAaHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHUIO B PA3HBIX BUJAX UCKYCCTBA, CTPEMJIEHUE MPOSBIISITH KAYECTBA TBOPUECKOU TIMYHOCTH;

5) ¢pu3uveckoro BocnuTaHus, POPMHPOBAHUSA KYJIbTYPbI 310POBbS U IMOLMOHAJIBLHOT0 0JIATOIOJIyYHsI:



MOHMMaHHUE ¥ pealn3anus 30pOoBOro u 6e30macHoro o0pasa KU3HHU (30pOBOE MUTAHUE, COOMIOACHNE THTUEHUYECKHUX MTPABHII U HOPM,
cOamaHCHPOBAHHBIA PEKUM 3aHATHA W OTIbIXa, PEryiaspHas (u3MYeckas aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIEHHUS K COOCTBEHHOMY (PM3MUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE [IEHHOCTU TMPABUJ WHIAMBUYATbHOTO U KOJJIEKTUBHOTO O€30MAaCHOIO MOBEICHUS B CUTYALUSIX, YTPOXKAIOUIUX 370POBBIO U
JKU3HU JIIOACH;

OCO3HAHUE TOCIICICTBUM U HETIPUSATUS BPEIHBIX MIPUBBIYEK (YIOTPEOICHUS aJIKOT0JIsl, HAPKOTUKOB, KYPEHHS);

6) Tpya0BOro BOCIMTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAaHUE LIEHHOCTH MacTepcTBa, TPYAOIO0HE;

TOTOBHOCTh K aKTUBHOM JIEATEILHOCTH TEXHOJOTUYECKON U COIMAIBbHOM HANPABICHHOCTH, CIOCOOHOCTh HHUIIMMPOBATD, IJIAHUPOBATH U
CaMOCTOSITEJILHO BBITIOJHATH TaKYIO JACSITEIHHOCTD;

MHTEpEC K pazIu4HbIM cdepaM MpodeccunoHalbHON NeATeIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayiiei mpodeccun u
peann30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TIAHBI;

TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPA30BaHUIO HA IPOTKEHUH BCEH HKU3HU;

7) 3K0JIOTHYeCKOr0 BOCIIMTAHUSA:

HKOJIOTMYECKH 11e71eco000pa3HOe OTHOIIEHHE K MPUPOAE KaK HCTOYHHKY )KM3HU Ha 3eMIle, OCHOBE €€ CYILECTBOBAHUS;

MOBBIIIEHUE YPOBHS OSKOJOTMYECKON KyIbTYypbl: NPUOOpPETEHHE ONBITa IUIAHUPOBAHUS IOCTYNKOB M OILIGHKHM HUX BO3MOKHBIX
MOCJIEICTBUH ISl OKPYXKAIOIIEH CPEIbl;

OCO3HAaHHKE TJI00aIbHOTO XapaKTepa SKOJIOrHUYECKUX MPOOJIeM U IMyTeH UX pelIeHHUs,;

CIOCOOHOCTh HCIIOJIb30BaTh NMpUOOpeTaeMble NpU H3YyYEHHH OHOJOTHMM 3HAaHWS M YMEHHUS IMPU PELIeHUH MpoOsieM, CBSI3aHHBIX C
paloHaIbHBIM PUPOJIONOJIb30BaHUEM (COOIIOEHNE MpaBU TMOBEACHUS B MPUPOJE, HANPABICHHBIX Ha COXpaHEHUE PABHOBECHS B
IKOCHUCTEMaX, OXpaHy BHJIOB, SKOCHUCTEM, Orocdephl);

aKTUBHOE HEMpUATUE ACUCTBUN, MPUHOCIIIMX BpPEI OKpYKAloIled MPUPOJHON Cpele, YMEHHE MPOTHO3UPOBATH HEOIAronpHUsITHBIC
9KOJIOTMYECKHE MOCIEACTBHS MPEANPUHUMAEMBIX JICHCTBUIN U MPEAOTBPAILATh UX;

HaJIMYUE Pa3BUTOTO IKOJIOTUYECKOTO MBIIIJICHUS, YKOJIOTHUECKON KYIbTYpPhI, OIBITA ACSITEIbHOCTH IKOJOTHMUYECKON HAIpaBIEHHOCTH,
YMEHHSI PYKOBOJICTBOBATHCS UMU B MO3HABATEIbHON, KOMMYHUKATUBHON U COLIMAJIBHON MPAKTHUKE, TOTOBHOCTH K YYacTHIO B MPAKTUYECKOM
JEeSITeNbHOCTH SKOJIOTHYECKON HApaBICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHMSL:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHUsSI HAYKH U OOIIECTBEHHON MPaKTHKH,
OCHOBAaHHOTO Ha UAJIOTe KYJIbTYpP, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHUE SA3bIKOBOW M YUTATENIbCKOM KYJIBTYPbI KaK CPEJICTBA B3aUMOJICHCTBUS MEKTy JIFOJIbMH U TIO3HAHUSI MUPA;



MOHMMaHHUe Crelu(pUKE OMOJIOTUN KaK HayKH, OCO3HaHUS €€ poiH B (JOPMHUPOBAHUHU PAIIMOHAIBHOTO HAYYHOTO MBILIUICHUS, CO3MaHUU
LIEJIOCTHOTO TPEJICTABIEHUsT 00 OKpYyXKalolleM MHUpE KakK O €AMHCTBE IPHUPOJAbI, 4ejIoBeKa U OOIIecTBa, B IO3HAHUU IPUPOJIHBIX
3aKOHOMEPHOCTEH U pPelIeHNnH Ipo0OeM COXpaHEHUs IPUPOIHOTO PAaBHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JUIsI COBPEMEHHOM IMBHIIN3ALUK: 00ECIIEYeHUsI HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3TaHUE
MEPCIIEKTUBHBIX OMOTEXHOJIOTUM, CIIOCOOHBIX PEIIaTh PECYPCHBIE MPOOJIEMbI pa3BUTHS YEJIOBEUECTBA, MIOMCKA IMYTEH BBIXOJA U3 I100aTbHBIX
9KOJIOTMUECKUX MpoOsieM U obecreueHus: nepexoja K yCTOMYMBOMY pPa3BUTHIO, PAllMOHAIBHOMY HCIOJIb30BAHUIO MPUPOAHBIX PECYPCOB U
(hopMHUPOBaHMIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IMOJIyYEHUU OHOJOTMYECKMX 3HAHUM B 1EIAX TMOBBIIIEHHUS OOIIel KyIbTypbl, €CTECTBEHHO-HAY4YHOM
IPaMOTHOCTH, KaK COCTaBHOM 4acTH (yHKIMOHAIBHON I'PaMOTHOCTH 00ydaromuxcsi, popMUpyeMOil IpH U3y4eHUH OUOJIOTHH;

MMOHUMAaHHE CYIIHOCTH METOJOB MO3HAHUS, HCIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOIb30BaTh MOJIYy4aeMble 3HAHUS
JUIS aHAJIM3a U 0OBSICHEHUS SBJIEHUHN OKPYKAIOLIEro MUPA U IPOUCXOAAIIUX B HEM U3MEHEHUH, yMEHUE /ieJaTh 000CHOBAHHBIE 3aKII0YEHUSI Ha
OCHOBE Hay4YHbIX (PAKTOB M UMEIOLIUXCS JaHHBIX C LEIbI0 TOJYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCThH CaMOCTOSITENILHO MCIIOJIb30BaTh OMOJIOrMYECKUE 3HAHUS [T PEIICHUs TPOOJIEM B PEaIbHBIX )KMU3HEHHBIX CUTYaIUAX;

OCO3HAHME IIEHHOCTH HAyYHOW JAESTEeIbHOCTH, TOTOBHOCTb OCYIIECTBISATh IPOEKTHYIO M HCCIIEIOBATEIbCKYIO JEATEIbHOCTD
WHAWBUIYAJIBHO U B IPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMNpPEphIBHOMY OOpa30oBaHMIO M CaMOOOpa30BaHMIO, K AKTHMBHOMY IIOJIyYEHHMIO HOBBIX 3HAaHUH IO
OMOJIOTUU B COOTBETCTBUHU C KU3HEHHBIMHU NOTPEOHOCTAMH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIE Pe3yIbTaThl OCBOCHHUS yd4eOHOTO IpeaMeTa «bHoorus» BKIIOYAIOT: 3HAYUMBbIE 11 (DOPMHUPOBAHKS MHUPOBO33PECHHS
00yJaroIMXCsl MEKIMCIUIUIMHAPHBIE (MEKIIPEAMETHBIC) OOIIEHAyYHBIC MOHSTHS, OTPAKAIOIIME IETOCTHOCTh HAyYHOW KApTHHBI MHpa U
cnenuduKy METOJ0B MO3HAHUS, MCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHs, SBJICHHE, IIPOIECC, CHCTeMa, HAydyHbIN (axT,
MPUHIINI, THIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUsl, UCCIENOBaHKe, HAOIIOJCHIE, U3MEPEHUE, IKCIIEPUMEHT U JPYruX), YHUBEPCAIbHbIE
yueOHbIe JeiicTBUs (T03HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISTUBHBIE), oOecreunBaomnre GopMupoBanue GyHKIIMOHATBHOW IPaMOTHOCTH
U COIMAIbHON  KOMIETEHIIMMOOYYAIOIIUXCS, CHOCOOHOCTh  OOydYalolIuXcs  HMCHOJB30BaTh  OCBOCHHBIE  MEXAUCUUIUIMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS 1 YHUBEPCaJIbHbIE YueOHbIC JEHCTBHS B MIO3HABATEILHOM U COLMATBHON MPaKTUKE.

MetanpeaMeTHbIE pe3ylnbTaThl OCBOSHUS MPOTPAMMBbI CPETHETO 00IIero 00pa30BaHus JOKHBI OTPaXaTh:

OBJaieHUe YHUBEPCAJIbHBIMHU YU4eOHBIMHU MO3HABATEIbHBIMY JICHICTBUSIMH:

1)0a30Bble JJOrHYeCcKHUe TeiicTBUS:

CaMOCTOSITENILHO (OPMYIHPOBATH U aKTYaATM3UPOBAThH MPOOIIEMY, paccMaTpUBaTh €€ BCECTOPOHHE;



WCI0JIb30BaTh NIPH OCBOCHUU 3HAHWH MPUEMBI JIOTUYECKOTO MBIIUICHHS (aHAIM3a, CUHTE3a, CPaBHEHMS, Kiaccu(ukanuu, o000IeHMS),
PacKpBIBaTh CMBICIT OMOJIOTUYECKHUX MOHATHI (BBLACTATD UX XapaKTEPHbBIC MIPU3HAKH, YCTAHABIMBATD CBS3H C IPYTUMU TOHATHIMH);

ONpCACIIAThL LCIIN ACATCIIBHOCTU, 3aaBasd IapaMETpbl WM KPUTCPHUHU HX HOOCTHIKCHHA, COOTHOCUTHL PE3YIbTAaThbl ACATCIBHOCTHU C
II0OCTAaBJICHHBIMMU LICJISIMHU,

MCIIOJIb30BATh OMOJIOTUYECKUE TIOHATHS U1l OOBSICHEHUS (PaKTOB U SIBIICHHI )KHUBON TIPUPOIBI;

CTPOUTL JIOTUYCCKUC PaACCYXKIACHUA (I/IHI[}/KTI/IBHI)IG, ACAYKTUBHBIC, I10 aHa.HOFI/II/I), BBIABJISITE 3aKOHOMCPHOCTU W IPOTHUBOPCUUS B
paccMaTpruBaACMBIX ABJICHUAX, q)OpMYJ'II/IpOBaTI) BBIBO/IbI Y 3aKJIFOUYCHU S,

MNPUMCHATE CXCMHO-MOJCJIBHBIC CPCACTBA I MPCACTABJICHUSA CYHICCTBCHHBLIX CBSI3€M W OTHOIIEHHUU B HU3y4acMbIX OHMOJIOTMYECKUX
O6’B€KT&X, a TaK¥XKe HpOTHBOpG‘II/IfI PAa3HOTO poJia, BBIABJIICHHBIX B PA3JIMYHBIX I/IHq)OpMaHI/IOHHI)IX HCTOYHHKAX,

pa3pabaThIBaTh TJIaH pelieHus MpoOIeMbl ¢ YUETOM aHaM3a UMEIOITUXCS MaTepUATIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBLI B ACATCIIBHOCTb, OICHUBATH COOTBETCTBUC PE3YILTATOB LECIAM, OICHUBATh PHUCKHU HOCHC}ICTBI/Iﬁ JACATCIIBHOCTH,

KOOPAWHHUPOBATH U BBIMIOJIHATH pa60Ty B YCIIOBUSX p€aJIbHOT'O, BUPTYAJIBHOI'O U KOM6I/IHI/IpOBaHHOFO BSaI/IMOJIeI\/'ICTBI/IH;

Ppa3BUBaTh KPCATHUBHOC MBIIIJICHUEC MIPU PCIICHNUU JKU3HCHHBIX np06neM.

2)0a30Bble UCCIeN0BaTEILCKUE IeCTBUA:

BIIQJICTh HaBBIKAMHU YYE€OHO-HMCCIEOBATEIIBCKOM M TMPOCKTHOM eATEIHLHOCTH, HABBIKAMH pa3pelIeHusi MpoOsieM, CIOCOOHOCTHIO H
TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IMTOUCKY METOJIOB PEIICHHUS MPAKTHYECKUX 3a/1a4, TPUMEHEHHUIO Pa3IMIHBIX METOIOB TTO3HAHNS,

WCIIOJIb30BaTh PA3JIMYHbIE BUJIBI ACSITSIBHOCTH 0 MOJYyYSHUIO HOBOTO 3HAHMS, €T0 MHTEPIPETAINH, IPEOOPa30BaHUIO0 U TPUMEHEHHUIO B
Y4€OHBIX CHUTYallUSIX, B TOM YHCIIC TIPH CO3AaHUH YI€OHBIX U COIMATILHBIX MMPOCKTOB;

(hopMUPOBaTh HAYYHBIA THUIT MBITIUICHHS, BJIaJIETh HAYYHOW TEPMHUHOJIOTHEH, KITIOYEBBIMU TTOHATHSIMU U METOIAMH;

CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIC 3a7a4l B 00pa30BaTEIIbHON JCATEILHOCTH M )KU3HEHHBIX CUTYaIIHSIX;

BBISBJISITh IPUYMHHO-CIICJICTBEHHBIE CBS3M M aKTyaJIM3UPOBAThH 3aJady, BBIABUTATh THUIOTE3y €€ PEIICHHS, HaXOJUTh apryMEHTHI IS
JTI0Ka3aTelIbCTBa CBOMX YTBEPKICHUM, 3a1aBaTh apaMETPhbl U KPUTEPHUH PEIICHUS;

aQHAIM3UPOBATh TOJYYEHHBIE B XOJE PEIICHHS 3aJauyd pe3yJabTaThl, KPUTHUECKH OIICEHHWBATh WX JOCTOBEPHOCTH, MPOTHO3HUPOBATH
M3MEHEHHE B HOBBIX YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAllUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT,

OCYILIECTBIISTH IIeJIEHAIPABIICHHBIN MOUCK MIEPEeHOca CPEJICTB U CIIOCOO0B ACHCTBUS B IPO(ECCHOHATLHYIO CPENY;

YMETb MEPEHOCUTH 3HAHUS B TIO3HABATEIIbHYIO U MPAKTUYECKYIO0 00JIACTH KU3HEEATEIIbHOCTH;

yMEeTb UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE WJIEW, NpeiaraTh OpPUTHHAJIbHBIE TMOAXOJbI M PEHICHHUS, CTaBUTh MPOOJEMbl U 3a/a4d, JOIMYCKAaIOIne
aNbTepHATHBHBIC PEIICHUSI.

3) pabora ¢ nngopmanmeii:



OPUEHTUPOBATHCSI B Pa3IMYHBIX HCTOYHMKAX HHGpopManmuu (TEKCTe Y4eOHOTro TMocoOMs, HaydHO-TIOMYJSIPHON JHTEparype,
OMOJIOTUYECKUX CIIOBAPSAX U CIPAaBOUYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHeTe), aHaIM3UpOBaTh HHPOPMALIUIO PA3INYHBIX BUJOB U
(dbopM mpencTaBieHUs, KPUTHUECKH OIICHUBATH €€ JOCTOBEPHOCTH U HEITPOTHBOPEUYMBOCTH;

(bopMynHpOBaTh 3aMpOChl ¥ MPUMEHSTH Pa3IMYHbIE METOJBI MPH TIOMCKE W 0TOOpE OMOJIOTHYECKOH MH(pOpMannu, HEOOXOTUMOHN s
BBINIOJIHEHUS Y4€OHBIX 3a7a4;

npuoOpeTaTh OMNBIT HCHOJIB30BAHUS WHPOPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIBTYPY AKTUBHOTO
WCII0JIb30BAHUS PA3IMUHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpAaTh ONTHUMAabHYIO (OpMYy MpeACTaBlieHUs OHOJorudeckoi uHpopMaluu (CxXemsbl, IpaduKH, IUarpaMMBbl,
TaOJINLIbI, PUCYHKHU U APYTOE);

HCIO0JIb30BATh HAYYHBIN S3bIK B KAUECTBE CPEJCTBA IPU padoTe ¢ OHOoJornyeckoi nHpopManuen: NPUMEHSITh XUMUYECKUE, (pr3nyecKue
U MaTeMaTH4eCcKHe 3HaKU U CUMBOJIBL, (opMyIibl, abOpeBHaTypy, HOMEHKJIATYpy, UCIOJIb30BaTh U MPE0OPa30BbIBATh 3HAKOBO -CUMBOJNYECKHE
CpeICTBa HArJISAHOCTH;

BJIaJIETh HaBBIKAMHU PACIIO3HABAHUS U 3alIUThI HHOpMaLy, HHPOPMAIIMOHHOM 0€30MacCHOCTH JTUYHOCTH.

OBnajeHHne YHMBePCAJIbHBIMM KOMMYHMKATHBHBIMHU el CTBUSIMU:

1)o0menue:

OCYIIECTBIIATh KOMMYHHUKALIUU BO BCEX cepax *KHU3HHU, aKTUBHO y4acTBOBATH B JMAJIOr€ MJIM JUCKYCCHM IO CYIIECTBY 0OCYXIaeMOM
TeMbl (YMEHHE 3a/laBaThb BOIPOCHI, BBICKA3bIBATh CYXJEHUS OTHOCUTEIBHO BBINOJHEHMs MpEAaraeMod 3aJayd, y4UTbIBaTb HUHTEPECH U
COIJIACOBAHHOCTD MO3ULUHI IPYTUX YYaCTHUKOB JAUAIOra WIH AUCKYCCUN);

pacro3HaBaTh HeBepOajdbHBIE CPEACTBA OOILIEHHWsS, IOHUMAaTh 3HAUEHHE COLUAIbHBIX 3HAKOB, IPEANOCHUIOK BO3HUKHOBEHHUS
KOH(QUIMKTHBIX CUTYalli, yME€Th CMAr4aTh KOH(IUKTBI U BECTU IIEPErOBOPHI;

BJIAJIeTh Pa3jIMYHBIMU CIIOCOOaMM OOIIEHUS M B3aMMOACHUCTBUS, NMOHMMAaTh HAMEPEHUs APYIHX JIIOJCH, MPOSBIATH YBaKUTEIBHOE
OTHOILIEHHE K COOECEHUKY U B KOPPEKTHOH opme (POpMyIHpOBaTh CBOU BO3PAKEHHUS;

pa3BEPHYTO U JIOTMYHO U3J1araTh CBOIO TOUKY 3pEHHsI C UCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2)coBMeCTHAsA eATEeIbHOCTD:

IOHMMaThb M HCIOJb30BaTh IPEUMYIIECTBA KOMAaHIHOM W HHAMBUAYaJBbHOW pabOThl NMpU pEHIEHUH OHUOJIOTUYECKOH mpoOseMsl,
000CHOBBIBaTh HEOOXOAUMOCTb IPUMEHEHUS I'PYNIIOBBIX (DOPM B3aUMOJEHCTBHUS MPHU pELIEHUH y4eOHOH 3a1auH;

BBIOMPATh TEMAaTUKY U METO/Ibl COBMECTHBIX JEMCTBUI C y4ETOM OOIIMX HHTEPECOB U BOZMOYKHOCTEH KaXKJ0r0 4JeHa KOJIJIEKTHUBA;

IIPUHUMATh LIEJIM COBMECTHOM NEATEIbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH NEHCTBUS IO €€ JNOCTUKEHHIO: COCTaBIAThH IUIAH
NeWCTBUH, paclpeienaTh PoJid ¢ yu€TOM MHEHUH Y4aCTHUKOB, 00CYX/1aTh pe3yJIbTaThl COBMECTHOM padoThI;

OLIEHUBATh KAYECTBO CBOET0 BKJIAJa U KaXJI0T0 yYaCTHHKA KOMaH bl B OOIIMI pe3yabTaT Mo pa3pabOTaHHBIM KpUTEPHUSIM;

IIpeiaraTe HOBbIE IPOEKTHI, OLICHUBATh UJEH C NTO3UIIMN HOBU3HBI, OPUTMHAIBHOCTH, TPAKTUYECKON 3HAUUMOCTH;



OCYILIECTBIISTh TMO3UTUBHOE CTPATETHYECKOE IMOBEACHHE B PA3IUYHBIX CHTYAIMSIX, MPOSBIATH TBOPUYECTBO M BOOOpakeHUE, OBITh
WHUILIMATUBHBIM.

OBJjajieHHe YHUBEPCAJIbHBIMHU PEryJIATUBHBIMU AeHCTBUAMMU:

1)camoopranusanus:

WCI0JIb30BaTh OMOJIOTUYECKIE 3HAHUS JUTS BBISIBIICHUS TIPOOJIEM M X PEIICHHSI B )KU3HCHHBIX U YI€OHBIX CUTYaIUSX;

BBEIOMpPATh HA OCHOBE OMOJIOTUYCCKUX 3HAHWK IICJICBBIC U CMBICIOBBIC YCTAHOBKHM B CBOHMX JCHCTBHUSX M IMOCTYIKAaX IO OTHOIICHHIO K
KUBO NMPUPOJE, CBOEMY 3JOPOBBIO U 3JI0POBBIO OKPYKAIOLINX;

CaMOCTOSITEJIBHO OCYILLECTBIISAThH IO3HABATENbHYIO JI€ATEIbHOCTD, BBISIBIIATH IPOOJIEMbI, CTABUTh U (DOPMYJIHUPOBAaTh COOCTBEHHBIE 3a1a4l
B 00pa30BaTEIBHON IEATETLHOCTH U )KU3HEHHBIX CUTYaIIHSIX;

CaMOCTOSITEJIBHO COCTaBJIATh IUJIaH peUIeHUs NpoOieMbl C Yy4ETOM MMEIOIIUXCS PECYpCcoB, COOCTBEHHBIX BO3MOXKHOCTEH W
MPEITOYTEHHUI;

JaBaTh OIEHKY HOBBIM CUTYaIIHSIM;

paciIupsITh paMK1 y4eOHOTO TIPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JieNlaTh OCO3HAHHBIN BHIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OILICHUBATh MIPHUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (OPMUPOBAHMIO W TPOSIBICHUIO IIMPOKOM SPYIUIMH B Pa3HBIX O0JIACTAX 3HAHUN, MOCTOSIHHO IOBBIIIATH CBOM
00pa3zoBaTeNbHBIN U KYyJbTYPHBIA YPOBCHD.

2)CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBHI B JIETEIILHOCTh, OLIECHUBATh COOTBETCTBUE PE3YIbTATOB LENISIM;

BIIaIETh HaBBIKAMHU IMO3HABATEIHHON pe(IeKCHH KaK OCO3HAHMS COBEPIIAEMbIX JEHCTBHUI M MBICIUTEIbHBIX IPOIECCOB, UX PE3YJIHTATOB
Y OCHOBaHUH, UCTIOJIb30BaTh MPUEMBI Pe(IIEKCHUU AJIsi OIICHKU CUTYalluH, BIOOpA BEPHOTO PEIICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS [0 UX CHIXKEHHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

3)npunsaTHE ce0si M APYIrUX:

MIPUHUMATD ce0sl, MIOHUMAas CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MPU aHAIHU3E PE3yIbTaTOB ACATEIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO APYrUX HA OIMIUOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C TIO3UIMH IPYTOrO YeIOBEKa.

IHNPEAMETHBIE PE3YJIBTATbBI



[Ipenmertnsie pe3ynbTaThl ocBoeHus nporpaMMel COO mo Ouonoruu Ha 6a30BOM YpOBHE BKIIIOYAIOT cnenuduyeckue s yaeOHOTro
npeamera «buosiorus» HaydHbIe 3HAHUS, YMEHUS U CIOCOOBI JIGHCTBHI MO OCBOCHHIO, MHTEPIIPETAIIMM U MPEOOpPa30BAHUIO 3HAHHN, BHJIBI
NESITEIbHOCTH 110 NOJYYEHHIO HOBOI'O 3HaHMSI M MIPUMEHEHUIO 3HAHUI B Pa3/IMUYHbIX YUEOHBIX CUTYalUSX, a TAKKE B PEAIbHBIX KHU3HEHHBIX
CUTYalUsiX, CBA3aHHBIX ¢ OMoJiorueil. B mporpamme npeaMeTHble pe3ylbTaThl IPEACTABIEHBI [0 rojiaM 00y4eHusl.

[IpenmeTHBIE pe3yabTaThl OCBOCHUS yueOHOro npeameta «buonorus» ¢ 10 knacce NOIKHBI OTpaXaTh:

c(OPMHUPOBAHHOCTh 3HAHWH O MECT€ M pOJM OHOJOTHH B CHCTEME HAyYHOTO 3HAHMSA €CTECTBEHHBIX HAyK, B (HOPMUPOBAHHUU
COBPEMEHHOM €CTeCTBEHHO-HAayYHOW KapTHUHBI MUpPAa U HAYYHOT'O MHUPOBO33PEHHUS, O BKIIAJE POCCUNCKUX U 3apyOekHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTUH, PYHKIIMOHAIBHOM IPaMOTHOCTH Y€JIOBEKa /ISl peLIeHUsI dKU3HEHHBIX 3aj1ay;

YMEHHE PacKpbIBaTh COJEpKaHHE OMOJOrMYECKMX TEPMUHOB W MOHSATHUMN: JKU3Hb, KJIETKA, OpraHU3M, MeTadoan3M (0OMEH BEIIEeCTB U
MpeBpaIleHUe SHEPIrHH), TOMEOCTa3 (caMOperynisius), YpOBHEBas OpraHU3AIMs >KUBBIX CHUCTEM, CaMOBOCIPOM3BEICHUE (PErpoIyKITus),
HACJIEICTBEHHOCTb, N3MEHYMBOCTb, POCT U Pa3BUTHE;

yYMEHHE H3Jlararb OMOJOrHMYecKHe TEOpUH (KJIETOYHasl, XpOMOCOMHas, MyTallMOHHAs, LEHTpajabHas JOorMa MOJEKYISIpHON OuoJyiorun),
3akoHbl (I'. Mennens, T. Moprana, H. 1. BaBunoBa) u yueHus (0 LeHTpax MHOrooOpasusi U MPOUCXOXKICHUS KyabTypHbIX pacteHuit H. U.
BasuiioBa), onpeaenaTs rpaHulbl UX MPUMEHUMOCTH K )KUBBIM CHCTEMaM;

yMEHHE BJaJleTh METOJaMU HAy4YHOTO IO3HaHUS B OWOJIOTUH: HAONIOJIEHUE W ONHMCAHUE KUBBIX CHUCTEM, IPOILIECCOB U SIBICHHIA,
OpraHu3ainus U NpOBEJCHHE OHUOJIOTMUYECKOTO SKCIEPHUMEHTA, BBIIBIKEHUE THIOTE3bl, BBISIBICHHE 3aBHCHUMOCTH MEXKIY HCCIEAyEeMbIMU
BEJTMYMHAMHU, OOBSICHEHHE TOIYUYEHHBIX PE3YJIbTaTOB, MCIOJIb30BaHHBIX HAYYHBIX MOHATHUI, TEOPHM M 3aKOHOB, YMEHHE JeJaTh BBIBOJBI Ha
OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICIATh CYHIECTBEHHBbIE IPU3HAKA BHPYCOB, KIETOK MPOKAPUOT M JYKAPHOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
OpraHu3MOB, 0COOEHHOCTH MPOLIECCOB: OOMEHA BEIIECTB U MPEBPALIECHUS JHEPTHH B KJI€TKe, (JOTOCHHTE3a, MJIACTUYECKOTO U SHEPTE€TUYECKOT O
oOMeHa, XeMOCHHTE3a, MUT03a, Mel03a, OIJIOJJOTBOPEHHUSI, PAa3MHOKEHUS, HHIMBUYyaTbHOTO Pa3BUTHS OpraHr3Ma (OHTOreHe3);

YMEHHE NPUMEHATH TMOJYYEHHbIE 3HAHUA ISl OOBSICHEHHsS] OMOJOTMYECKHUX MPOLECCOB M SBICHWUM, ISl MPHUHATUS MPAKTUYECKUX
pelIeHui B MOBCEIHEBHOM XU3HU C LENbI0 oOecreueHus: 0€30MacHOCTH CBOETO 3/I0POBbS M 370POBbS OKPYKAIOIIUX JIIOJCH, COOMIOICHUS
HOPM T'PaMOTHOTO MOBEJCHHS B OKpY)Karollled MPUPOIHON cpeie, MOHMMaHWe HEOOXOJAMMOCTH HCIOJIb30BaHUS JOCTHXKEHUN COBPEMEHHOU
OMOJIOTHH U OMOTEXHOJIOTHI JUIsl pAallMOHATIFHOTO MPUPOI0TIONIE30BAHUS;

YMEHHE pelIaTh 3JeMEHTapHbIe TEHETUUECKUE 3a/1a4ui Ha MOHO - U TUTHOPHUIHOE CKPELIMBaHUE, CICTIJICHHOE HACIeI0BaHUE, COCTABIIATh
CXEMbl MOHOTHOPHIHOTO CKPEUIUBAHUS IS MPeCKa3aHusl HACIEIOBAaHK MPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBINOJIHATH J1a0OpaTOpHblE M TpakTHYecKHe paboThl, coONIOgaTh MpaBwia IpU padoTe ¢ Yy4eOHBIM U J1a00paTOpHBIM
obopynoBaHueM;



YMEHHE KPUTHYECKU OIICHWBATh M WHTEPIPETHPOBATh MHPOPMAIUIO OUOJOTHYECKOTO COJCPIKAHUS, BKIIOYAMOIIYIO IICEBIOHAYYHBIC
3HAHUS U3 PA3IMYHBIX UCTOYHUKOB (CPEICTBA MAacCOBOM MH(OPMAIIMH, HAYIHO-TIOMYJISIPHBIE MAaTEPHAIIbI), STUYECKUE ACTIEKThI COBPEMEHHBIX
HCCIIeIOBaHUN B OMOJIOTHH, MEIUIIMHE, OMOTEXHOIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBICE M YCTHBIE COOOMICHHWs, 0000mas OHOJIOTHYECKYI0 HH(OPMAIUI0 U3 HECKOJIBKUX
HMCTOYHUKOB, TPAMOTHO HCITOJIB30BaTh MOHSITHIHBIN armapaTr OHOJIOTHH.

[IpenMeTHBIC pe3yabTaThl OCBOCHHS ydeOHOTO TIpeaMeta «buonorus» ¢ 11 Knacce TOJKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTh 3HAHWH O MECTe M POJH OWOJIOTMM B CHCTEME HAYYHOTO 3HAHHS ECTECTBCHHBIX HAyK, B (OPMUPOBAHUU
COBPEMEHHOU €CTECTBEHHO-HAYYHOW KapTUHBI MUPA U HAYYHOT'O MHUPOBO33PEHHUS, O BKIIAJC POCCHUCKHUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJOTHH, (PYHKITMOHAIEHOM IPaMOTHOCTH YeJIOBEeKa JIJIS PEIICHHSI )KU3HCHHBIX 3a]1a4;

YMEHHE PaCKPBIBaTh COJCpPKAHUE OMOJIOTHYECKUX TEPMUHOB M TIOHSATHUN: BHJ, TOMYJISAIUSA, TCHOMOHI, IBOJIIONUS, TBUKYIIHE CHIIBI
(bakTOpBI) HSBOJIONMH, TMPHUCITOCOOIEHHOCTh OPraHU3MOB, BHJA000pPAa30BaHUE, OJKOJOTHYECKHE (DAKTOPBI, DKOCHUCTEMA, IPOYIECHTHI,
KOHCYMEHTBI, PeyIICHTHI, 11NN MUTAaHUs, YKOJOTHYECKas TupamMuaa, OuoreomneHos, onocdepa;

YMEHHE W3J1araTth OHOJIOTHYECKHe Teopuu (3BONrOIMOHHAs Teopus Y. JlapBWHA, CHHTETHUYECKas TEOpPUS SBOJIOIHHN), 3aKOHBI W
3aKOHOMEpPHOCTH (3apozsimeBoro cxoactBa K. M. bapa, uepenoBanus rmaBHbIX HampaBiaeHU u myteit sBomroruu A. H. CeBepiioBa, yaeHus o
6uoctepe B. 1. BepHaackoro), onpenensiTh rpaHULIbl X TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

yMEHHE BJaJeTh METOJaMU HAy4YHOTO MO3HaHWS B OHMOJOTHH: HAOJIIOACHHE M OINMUCAHHE >KUBBIX CHUCTEM, IPOLECCOB M SIBICHUH,
OpraHu3ainus U NpPOBEJCHHE OHUOJIOTMYECKOTO SKCIEPHUMEHTA, BBIJBIKEHUE THIOTE3bl, BBISBICEHHE 3aBHCHUMOCTH MEXKIY HCCIEAyEeMbIMU
BEJTUYMHAMHU, OOBSICHEHUE IMOJYUYEHHBIX PE3YJIbTaTOB, MCIOJIB30BAaHHBIX HAaYYHBIX MOHSTUN, TEOPUN U 3aKOHOB, YMEHHUE JeNlaTh BBIBOJbI Ha
OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJICISTh CYIIECTBEHHbIC MPU3HAKU CTPOCHHS OMOJIOTMYECKUX OOBEKTOB: BUAOB, MOIYIALMHA, MPOTYLHEHTOB, KOHCYMEHTOB,
peAyleHTOB, OHOreOlleHO30B W HIKOCHCTEM, OCOOCHHOCTH IIPOIECCOB: HACIEACTBEHHON HM3MEHYMBOCTH, €CTECTBEHHOTO o0TOOpa,
BHUJI000pa30BaHUs, MPHUCIOCOOICHHOCTH OPraHU3MOB, JEUCTBUS SKOJIOTMUECKHUX (PAKTOPOB Ha OpPraHU3MbI, MEpPEeHOCa BEIIECTB M IOTOKa
SHEPruM B IKOCHCTEMaX, aHTPOIOTCHHBIX U3MEHEHUI B AKOCHCTEMAax CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOT€OXUMUYECKUX ITUKIOB
B Onocdepe;

YMEHHE MPUMEHATH IOJYUYEHHBIE 3HAHUS JUIS OOBSICHEHHS OWOJIOTMYECKUX MPOIECCOB M SBICHUM, [UISI MPUHATUS MPAKTUYECKHX
pelIeHni B TIOBCETHEBHOM KU3HU C LIENbI0 oOecreueHus: 0€30MacHOCTA CBOETO 3/I0POBbS M 3J0POBBSl OKPYKAIOLIUX JIIOACH, COOMI0ACHUS
HOPM TPaMOTHOTO TMOBEJCHHS B OKpY)KaloIlled MPUPOJHON cpene, MOHUMaHUE HEOOXOJIUMOCTH UCIOIB30BAHUS TOCTIKEHUN COBPEMEHHOM
OMOJIOTHH JIJIs1 PAllMOHATILHOTO MPUPOI0TIONB30BAHUS;

YMEHHE pEellaTh SJIeMEHTapHbIe OMOJOTMYECKHE 3aJaud, COCTABIATH CXEMbl MEPEeHOCa BEIIECTB W JHEPruM B JKocucTeMax (Lenu
MMUTaHHKSA);



YMEHHE BBITMOIHATh Ja0OpaTOPHbIE M TMPAKTHUECKHE pabOThl, COONIOIaTh MpaBWiIa MpU padoTe ¢ Y4eOHBIM U J1abOpPaTOPHBIM
obopynoBaHueMm;
YMEHHE KPUTHYCCKH OIICHHBATh W WHTEPIPETHUPOBATh MHMOPMAIHIO OHOJIOTHYECKOTO COJICPIKAHUS, BKIIOYAIONIYIO ICEBIOHAYYHBIC
3HAHUS W3 PaA3IMYHBIX HMCTOYHUKOB (CpEICTBAa MaccoBOW HH(OpMaImu, HayYHO-TIOMYJSPHBIE MaTepHalibl), PacCMaTpUBaTh TII00ATbHBIE
HKOJIOTHYECKHUE TPOOIeMbI COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO MO3HIIHIO;
YMEHHE CO3/1aBaTh COOCTBEHHBbIC MUCHMEHHBIC W YCTHBIC COOOIICHHS, 0000Imas OHOJOTHYECKYI0 HH()OPMAIUI0 W3 HECKOJbKUX

HUCTOYHUKOB, 'PaMOTHO HCITIOJIB30BATH MMOHSATUUHBIN arrmapar O1OJIOTH .

TEMATHYECKOE IINTAHUPOBAHHUE

KosunvecTBo yacoB JJIeKTPOHHbIE
No 1/ HanmeHoBaHMe pa3je/ioB U TeM Kontpoabnbie | TpakTieckue (un¢posrbie)
MPOrpamMmmbl Bcero 5 6 oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi
bu6mmoreka [IOK
1 buonorns kax nayxa 2 1 https://m.edsoo.ru/7f41c292
5 YKHBLLE CHCTE S 1 bu6mmoreka [IOK
HMBBIC CHCTCMBI M X OpraHH3aiii https://m.edsoo.ru/7f41c292
3 XUMHUYECKHUHA COCTAB U CTPOEHHUE KIIETKU 8 1 Eubmrorexa OK
p https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
4 FKHMSHEASATENLHOCTS KIICTKH ! https://m.edsoo.ru/7f41c292
5 Pa3MHOkeHMe 1 MTHANBUAYAIbHOE pa3BUTHE 4 1 bu6mmoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTS M N3MEHUYMBOCTD 9 1 bu6mmoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenekuus opranu3mMoB. OCHOBBI 3 bubnuoreka [JOK
OHMOTEXHOJIOIUU https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
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KaJ’[eHZ[apHO-TeMaTI/I‘{eCKOQ IJIAHUPOBAHUE

YMK: buonorus, 10 kiacc: 6a30BbIi YpOBEeHbB: YI€OHUK is 00meoOpa3oBaTenbHbix opranm3anmii /[laceunuk B.B., Kamenckuit A A.,
PybnoB A.M., l'amontok 3.1"., IlIBenos I'. I'.; mox pen. B.B. [Taceunnka. — Mocksa: IIpocsemienne, 2020

Ne Tema ypoka Kouuu Jatbl duexkTpoHHble (¢ poBbIE) KoppexTuposka
n/n eCTBO Ilnan | ®akr | oGpa3oBaTe/ibHbIE Pecypchl
4acoB
1 buonorus B cucreme Hayk 1 07.09 bubnuoreka [JOK
https://m.edso0.ru/863e6122h
ttps://m.eds00.ru/863e632a
2 MeTo1bl TO3HAHUS )KUBOW IPUPOJIBI. 1 14.09 bubnuoreka [JOK
[Tpaktuyeckas pabora Ne 1 https://m.edso0.ru/863e6122
«Hcronp30BaHUe Pa3TUIHBIX METOJIOB TIPH
W3YYCHUH OMOJIOTHICCKIX 0OBEKTORY
3 buonmorudeckue CUCTEMBI, TPOIIECCHI U UX 1 21.09 bu6moreka [IOK
U3y4eHHE https://m.edso0.ru/863e6564
4 XUMHYECKHI cOCTaB KIEeTKH. Boma u 1 28.09 bu6mmoreka [IOK
MHUHEPAIbHBIE COJIH https://m.edsoo.ru/863e674e
5 benku. CocTtaB u cTpoeHHE OCIKOB 1 05.10 bubnuorexa [JOK
https://m.edso0.ru/863e6b72
6 depMeHThI — OHOIOTHYECKHE 1 12.10 bubnuorexa [JOK
Karanu3aropsl. Jlaboparopuas padora Ne 1 https://m.edsoo.ru/863e6b72
«M3yyeHne KaTamuTHYEeCKONH aKTUBHOCTH
(bepMeHTOB (Ha MpuUMepe aMuIa3bl WK
KaTaJia3bl)»
7 Vraesoasl. JIummael 1 19.10 bu6mmoreka [IOK
https://m.edso0.ru/863e6870
8 Hyxneunnosbiekucnorsl. AT® 1 26.10 bubnuorexa LIOK
https://m.edsoo0.ru/863e6d5c
9 Hcropus n METOABI N3yUEHUS KIIETKH. 1 09.11 bubnuorexa LIOK
Knerounasteopus https://m.eds00.ru/863e6e88
10 Kietka xak 1eiaocTHas »KUBas CHCTEMa 1 16.11
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11 CrpoeHune 3yKapuOTUYECKOM KIIETKH. 23.11 Bbubmuotexa [JOK
JlabopatopHnas pabota Ne 2 «/3yueHue https://m.edsoo.ru/863e6ffOht
CTPOCHHSI KJIETOK PACTCHUH, )KUBOTHBIX, tps://m.edsoo.ru/863e716c¢
rpuOOB U OaKTepuil MO MUKPOCKOTIOM Ha
TOTOBBIX MUKpOIIpernapaTax u ux
OTIFICAHUE)

12 OOMeHBEIECTBUINMETA00IN3M 30.11 bubmnoreka LIOK

https://m.edso0.ru/863e766¢

13 ®dotocunTe3. XEMOCHHTE3 07.12 bubmuoreka [JOK

https://m.edso0.ru/863e7c98

14 OHeprernyeckuitoOMeH 14.12 bubnuoreka [JOK

https://m.edsoo.ru/863e7aae

15 JKuznenHnsrit mukn kiaetku. Jenenne 21.12 bubnuotexa [JOK
KJ1eTku. Muro3. Jlaboparopras padota Ne https://m.edsoo.ru/863e7dc4
3 «HaOimronenne MUTO3a B KJIIETKAX
KOHYHMKA KOPEITKa JTyKa Ha TOTOBBIX
MUKpOITperapaTaxy

16 buocunTes 6enka. Peakuus maTpuaHOTO 28.12 bubnuoteka [JOK
CHHTE3a https://m.edso0.ru/863e796e

17 Tpancnsmus — OMOoCHHTE30eKa 11.01 bu6mmoreka [IOK

https://m.edsoo.ru/863e796e

18 HexnerounbiepopMbIKU3HA — BUPYCHI 18.01 bubnuorexa [JOK

https://m.edsoo.ru/863e7540

19 DopMBIpa3MHOKEHUSIOPTaHU3MOB 25.01 bubnuorexa [JOK

https://m.edsoo.ru/863e81b6h
ttps://m.edso0.ru/863e831e

20 Meiio3 01.02 bubnuorexa [JOK

https://m.edsoo.ru/863e7f4a

21 OO6pazoBaHue U pa3BUTHE MOJIOBBIX 08.02 bubmuoreka [IOK
kierok. OmnogorBopenue. JlabopaTopHast https://m.edso0.ru/863e81b6
paboTta Ne 4 «3yueHue cTpoeHus
TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpernaparax»

22 WHuBuayalbHOEpa3BUTHEOPTaHU3MOB 15.02 bubnuoreka [IOK
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https://m.eds00.ru/863e8436

23 I'enernka — Hayka O HacJIE€CTBEHHOCTU U 22.02 Bbubmuotexa [JOK
N3MEHYHUBOCTH https://m.edso0.ru/863e862
24 3aKOHOMEPHOCTHU Hacle0BaHUS 29.02 bubnuoreka [IOK
MPU3HAKOB. MOHOTHOpHHOE https://m.edso0.ru/863e8878
CKpCIIMBAHKE
25 JurubpunHoe CKpeuuBaHue. 3aKoH 07.03 bubmuorexa LIOK
HE3aBHCHUMOT'0 HACJICJIOBAHMUS PH3HAKOB https://m.edso0.ru/863e89a4
26 CueruieHHOE HaClIeJIOBaHUE MTPU3HAKOB. 14.03 bubmmoreka [JOK
JlabopatopHnast pabota Ne 5 «3yueHwue https://m.edso0.ru/863e8c60
pe3ynbTaTOB MOHOTUOPHUIHOTO U
JTUTHOPHUTHOTO CKPEITUBAHUS Y
JPpO30(HITBI HA TOTOBBIX
MHUKPOTIpEIiapaTax»
27 I'eneTtuka mona. HacnegoBanue 21.03 bubmuoreka [JOK
MPU3HAKOB, CIIETUICHHBIX C TIOJIOM https://m.edso0.ru/863e8c60
28 W3smenunBocTs. Henacnencrsennas 04.04 bu6mmoreka [IOK
U3MeHYHBOCTh. JlaboparopHas padoTa Ne https://m.edsoo.ru/863e8efe
6.
N3yuenneMo mudpukamoHHOMM3MEHYHNBOC
TH, TIOCTPOCHUECBAPUAIIMOHHOTOPSIA U
BapHalMOHHOMKPUBOM»
29 HacnencrBeHHast N3MEHUYUBOCTb. 11.04 bu6moreka [IOK
JIaboparopHnas pabora Ne 7. « Ananus https://m.edsoo.ru/863e8efe
MYTalui y qpo30(HIIbl HA TOTOBBIX
MUKpOITperapaTaxy
30 ['eneTnkauenoBeka 18.04 bubnuorexa [JOK
https://m.edso0.ru/863e8d78
31 PesepBHblit ypok. O6001IeHHE 110 TEME 25.04
«HacnencTBeHHOCTh U U3MEHUHUBOCTD
OPraHU3MOBY
32 Cenexuus Kak HayKa U IIPOLECC 02.05 bubnuorexa LIOK
https://m.eds00.ru/863e9214
33 MeTtoapl ¥ TOCTHKEHUS CEJIEKIINU 16.05 bubmmoreka [IOK
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pacTeHUM U KUBOTHBIX

https://m.eds00.ru/863e9214

34

buotexHoIOrMsKaKOTPACIBIIPOU3BOICTBA

23.05

bubmunorexa IJOK
https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME
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