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1. COOIEPXXKAHUE YYEBHOI'O IIPEIMETA «BHUOJIOTHUA (YIJIYBJIEHHBIN YPOBEHD)»

10 KJIACC

CopeprkaHue MporpaMMbl, BBIIEICHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY roCyAapCTBEHHOM UTOroBoit arrectaunu (I'MA).

Tema 1. buoJsiorusi kKak HayKa

CoBpeMeHnHast Ouonoruss — KOMIUIeKcHas Hayka. KpaTkas uctopusi pa3Butus Ouosioruu. buosjormueckue Hayku U H3ydaeMble UMU
npoOiembl. DyHIaMEHTaTbHbIC, TPUKIIAIHBIE U TOMCKOBBIC HAYYHBIE CCIICIOBAHMS B OMOJIOTHH.

3HaueHue Ouojoruu B (HOPMUPOBAHWU COBPEMEHHON €CTECTBEHHO-HAy4YHOW KapTHHBI Mupa. [Ipodeccum, cBs3aHHBIE C OMOJOTHEH.
3HaueHue OUOJIOTHH B MPAKTHUECKON e TEIbHOCTH YEJIOBEKa: METUIIMHE, CEIbCKOM XO3SHICTBE, MPOMBIITIEHHOCTH, OXpaHe MPUPOIbL.

JdeMoHcTpauuu

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, VY. ['apseii, ['. Mennens, B. 1. Bepuanckwuii, U. I1. T1anos, U.
N. Meunukos, H. U. Basunos, H. B. Tumodees-Pecosckuii, [[xx. Yorcon, @. Kpuxk, /I. K. benses.

TaGnuubt u cxembl: «CBs3b OMOJIOTHH C IPYTUMHU HayKaMmu», «CrcreMa OMOJIOTHYECKUX HAYK.

Tema 2. /KuBble cucTeMbI U UX H3YUYEeHUE

JKuBble cucTeMbl Kak MpeAMeT u3ydeHuss Omonoruu. CBONCTBA KUBBIX CHCTEM: €JUHCTBO XHMMHUYECKOTO COCTaBa, MUCKPETHOCTh U
LEJIOCTHOCTh, CJOXKHOCTb U YIOPSAAOYEHHOCTh CTPYKTYPBl, OTKPBITOCTh, CAMOOPIraHU3allUs, CaMOBOCIPOU3BEJACHUE, PA3APAKUMOCTD,
W3MEHUYUBOCTb, POCT U pa3BUTHE.

YpoBHU OpraHu3alyy KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KIIETOUYHBIA, TKAHEBBIM, OPraHM3MEHHBIN, OMYIALMOHHO-BUI0BOM, 3KOCUCTEMHBIN
(Obuoreonenornueckuii), o6uocdepusiii. Ilpoueccel, mpoucxomsume B KHUBbIX cucreMax. OCHOBHbIE MpU3HAKU kuBOro. JKu3Hb Kak (opma
CyliecTBOBaHMs mMarepuu. Haykn, n3ydaronpe xuBble CHCTEMBI HA Pa3HBIX YPOBHSIX OpraHU3allH.

N3yuenue xuBbIx cucteM. Metoasl Ouonornueckoi Hayku. HabmroneHue, M3MeEpeHHeE, dKCIEPUMEHT, CHCTEMAaTH3alvs, MeTaaHaJH3.
[Tonstue o 3aBuCMMON W He3aBUCUMOW mnepeMmeHHOW. [lnanupoBanue skcnepumenTta. [locTanoBka u mpoBepka rumnorte3. HyneBas rumoresa.
[lonsitue BbIOOpKM U €€ nocToBepHOCTh. Pa3dbpoc B Omosornyeckux naHHbIX. OLEHKa JOCTOBEPHOCTH MOJYYEHHBIX pe3yiabTaToB. [IpuunHbI
HCKaXXEHUS pe3yNbTaTOB SKciepuMeHTa. [loHaTHe CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanumn

Tabmuupl 1 cxembl: «OCHOBHBIC TIPU3HAKH XKU3HWY», «bromornueckue cucrembn», « CBOMCTBA )KUBOM MaTepum», « YPOBHH OpPraHU3aIuU
XKUBOM TpUPOIB», «CTpOE€HUE >XKUBOTHOW KIETKH», « TKaHU KUBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEYECKOT0 OpraHusmay, «buoreoreHosy,
«buocdepay, «MeTo1bl U3ydeHUS )KUBOK IPUPOIBDY.



Ob6opynoBanue: 1a60paTOpHOE 0OOPYAOBAHUE TSI IPOBEICHUS HAOIIOICHUM, H3MEPEHUH, IKCIIEPUMEHTOB.

IIpakTnyeckas padora «Vcronp30BaHNE pa3IUYHBIX METOJOB P U3YYEHHUH KUBBIX CUCTEM.

Tema 3. Buosnorus KjieTkn

Knerka — cTpykTypHO-(pyHKIIMOHATIbHAS €AMHULIA KUBOTO. MIcTOpHs OTKpBITHS KileTkU. PaboTs! P. I'yka, A. JleBenryka. Kiierounas treopus
(T. llIBanu, M. neiineH, P. BupxoB). OCHOBHBIE MOJOKEHHUS COBPEMEHHOM KJICTOYHON TEOPHUH.

Meronpl MOJNEKYISAPHOH M KIETOYHOW OHMOJOTMH: MHMKPOCKOMMS, XpomaTorpadus, >3JeKTpodopes, METOJ MEUYeHBIX AaTOMOB,
middepeHuanbioe  eHTpU(YrupoBaHue, KyJIbTHBUPOBAHUE KIETOK. M3yueHue QuUKCUpOBAHHBIX KiemoK. DIEKTPOHHAS MHKPOCKOIHS.
Koungpoxanvnas mukpockonus. BumanvHoe (npusicusHenHoe) usyieHue Kiemox.

JdeMoHcTpauuu

[Toptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. lnelinen, P. Bupxos, K. M. bap.

Tabmump! u cxeMbl: «CBETOBOM MUKPOCKOID, « DNEKTPOHHBIM MUKPOCKOI, «ICTOpHS pa3BUTHSI METOI0B MUKPOCKOITAM.

OOopynoBaHHe: CBETOBOW MUKPOCKOII, MUKPOIIpETapaThl pACTUTENbHBIX, )KUBOTHBIX U OaKTEPHUATIbHBIX KIETOK.

IIpakTuyeckass padora «l3ydeHne MeETOMOB KJIETOUYHOUW Owosorunm (xpomartorpadus, snektpodopes, muddepeHnanibaoe
nentpudyruposanue, [TLP)».

Tema 4. XumMuueckasi OpraHu3anus KJIeTKU

XUMUYECKUI COCTaB KJIETKU. Makpo-, MUKpPO- U YJAbTPAMUKpPO3JIEMEHTh. Boma m €€ poib Kak pacTBOpPUTENS, peareHTa, ydacTue B
CTPYKTYPUPOBaHUU KIJIETKH, TETUIOPETYISIIIMK. MUHepaibHble BeIleCTBa KIETKHU, UX OHojorudeckas posb. Pojib KaTHOHOB 1 aHMOHOB B KJIETKE.

Oprannyeckue BeliecTBa KJIeTKu. buonornyeckue monumepsl. benkn. AMMHOKHCTOTHBIN cocTaB 0e1KkoB. CTPYKTYphI O€IKOBOI MOJIEKYIIBL.
[lepBuunas cTpykTypa Oenka, menTuUIHAs CBsI3b. BTopuyHas, TpeTU4Has, 4YEeTBEPTHYHAs CTPYKTYyphl. JlenaTtypamusa. CBolcTBa OCIKOB.
Knaccudukanus 6enkoB. buonornueckue GpyHKIuu 0enKkoB. [Ipuonoi.

VYrieBoabl. MoHOcaxapuIpl, TUcaxapuibl, OJUrocaxapuabl U nonvcaxapuasl. OOnmMi MmiaaH CTpoeHHs M (PU3MKO-XUMUYECKHE CBOMCTBa
yIri1eBoioB. bronorndyeckre GyHKIIMH YIII€BOOB.

Jlunuael. T'unpodunbHo-ruapodoOHbie cBoiicTBa. Knaccudukanus mununos. Tpuriuuepunsl, (oconunuisl, BOCKH, CTEPOUIBL.
buonornueckue ¢ynknuu aunuaoB. OOnme CcBoOHCTBAa OHONOTHYECKMX MeMOpaH — TeKydecTb, CIOCOOHOCTh K CaMO3aMbIKaHHIO,
MOJTYIPOHUI[AEMOCTb.

Hykneunossie kucnorel. JIHK n PHK. Ctpoenue nHykinenHoBbIx kuciaoT. Hykneormasl. IlpuHuun komminemeHtapHocTH. IlpaBuio
Yapradda. Crpykrypa JTHK — nBoitnas cnupans. Mectonaxoxaenue u ononornueckue pynknun JJHK. Bugsr PHK. @yaknnm PHK B knetke.

Crpoenue monekyinsl AT®. Makpospruyeckue cBsizu B mosiekyie AT®. buonornueckue pynkiuu ATD. BoccTraHOBICHHBIC TEPEHOCUUKH,
X QyHKIHUH B KIeTKe. /[pyeue Hyxneozuompugocgamer (HT®). Cexsenupoanue [JHK. Memoowvl cenomuru, mpanckpunmomuxu, npomeomMuxu.
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CrpykTypHasi Ouosiorus: OMOXMMHUYECKHe W OWO(pU3MYECKUE HCCICAOBAaHUS COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYphl OHMOMOJEKYI.
Mooenuposanue cmpykmypel u QYHKYull 6UOMONEKYL U ux Komniexkcos. Komnviomepuwiii ousaiin u opeanuyeckuii cunmes OUOMONEKYL U UX
HEnpUpoOHbIX AHANO208.

JdeMoHcTpauuu

[Toptpetsr: JI. [Toaunr, x. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®pankiun, @. Caurep, C. [Ipy3unep.

Juarpammsel: «PacnpezneiieHne XUMHMUYECKHX DJJIEMEHTOB B HEXKMBOW Npupoze», «PacrpeneneHue XMMUYECKUX DJJIEMEHTOB B KUBOU
MIPUPOJIE».

Tabnaumer u cxembl: «llepuoanueckas Tabnuia XUMHUYECKUX 3JIeMEHTOB», «CTpoeHHe MOJEKyabl BoIbD», «BemecTBa B cocrase
opranu3MoBy, «CTpoeHue MOJeKynbl Oenkay, «CTpyKTyphl OelKOoBON MONEKylbD, «CTpoeHHEe MOJEKYN YIIeBoAoB», «CTpoeHHE MOJIEKYI
munuaoBy, « HykinenHoBbie KUCIOThD, « CTpoeHUE MOJEKYIbl ATD.

O6opynoBaHme: XUMHYECKas IOCy/la 1 000pyI0BaHHE.

JlaGopaTtopHas paGora «OOHapyxeHHEe OETKOB C TOMOIIBIO KAYeCTBEHHBIX PEaKITUI.

JlabopaTtopHas paGora «lccienoBanne HyKJIE€HMHOBBIX KHCIIOT, BBIACIEHHBIX U3 KJIETOK Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoeHne n pyHKIUU KJIETKH

Tumel KIETOK: 3yKapruoTUUYECKast U TpokapuoTudeckas. CTpyKTypHO-(QYHKIIMOHATBHBIE 00pa30BaHUS KICTKHU.

CrpoeHune mpokapuoTHdeckor KieTku. KieTouHnas crenka OakTepuit u apxeid. OCOOEHHOCTH CTPOCHHUS reTepoTpodHON U aBTOTPOhHON
MPOKAPUOTUYECKUX KIETOK. MecTo U poJib MPOKapruoT B OUOIIEHO3aX.

Crpoenrie u (yHKIHOHHUPOBAHUE DYKAPUOTHUECKOH kieTkd. [ImazmaTudeckas memOpana (muiazmanemma). CTpykTypa miaa3MaTH4ecKOH
MeMOpaHbl. TpaHCTIOPT BEIIECTB Yepe3 MIa3MaTHYecKyro MeMOpany: naccuBHbINA (Aud dy3us, odneru€unas nuddy3us), ak THBHBINA (IEPBUYHBIA 1
BTOPUYHBIA aKTUBHBIA TpaHcnopt). [lomynponunaemocts MeMOpanbl. PaboTa HaTpuii-KaaueBoro Hacoca. DHAOIMTO3: TUHOLNUTO3, (DaroIuTO3.
Ox3ouuTo3. Kierounas crenka. CTpykTypa ¥ (QyHKIIMH KJIETOYHOW CTEHKH PaCTeHUM, IpUOOB.

Huronnasma. Iluto3zons. Ilutockemer. JIpmwkenue muToruiazMbl. OpraHouasl kKieTkd. OmHOMEMOpaHHBIE OpPraHOWIBl KJIETKH:
sujomnasmarndeckas ceth (JI1C), anmapat ['onbmpku, TM30COMBL, X CTpOCHHE U QYHKIIUU. B3anMOCBSI3b 0JJTHOMEMOpPAHHBIX OPTaHOUIOB KIIETKH.
CrtpoeHue rpaHylsIpHOTO peTuxkyimyma. Mexanuzm nanpasnenus 6enkog ¢ JIIC. CuHTe3 pacTBOPUMBIX O0enkoB. CHHTE3 KIETOYHBIX MEMOpaH.
I'mapkuii (arpaHyJISpHBIN) SHAOMIA3MaTHYECKUN peTukyinyMm. CekpetopHas QyHkius anmaparta ['ombmku. Moouguxayus 6enkos 6 annapame
Tonvoorcu. Copmuposka b6enxos 6 annapame I on60xcu. TpaHcIOpT BeleCTB B KJeTKe. Bakyonn pactutenbHbIX kineTok. Kinerounsiii cok. Typrop.

[TosryaBTOHOMHBIE OpPraHOWABl KJIETKH: MHTOXOHJIPHUH, TIACTUIBL [Ipoucxoscoenue mumoxonopuii u naacmuod. Cumbuoeenes (K.C.
Mepeorckosckuii, JI. Mapeyauc). Ctpoenne u (QYHKIMH MHUTOXOHAPUA U TacTul. [lepBUuHBIC, BTOPHYHBIE M CIOXKHBIC TIJIACTHIBI
(OTOCHHTE3UPYIOIIMX FYKAPUOT. XIIOPOILIACTHI, XPOMOILIACTHI, TEHKOIIACTHI BHICIIMX PACTEHUM.
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HememOpannbie opraHougsl kieTku CrpoeHne W (YHKIMHM HEMEMOpPaHHBIX OpPraHOMAOB KIETKH. PuOOCOMBL [Ipomedsicymounvie
Gunamenmor. MuxkpodunaMeHTbl. Axkmunogvie Mukpoghuramenmol. MpILIEUHbIE KIETKU.AKMUHOBbIE KOMNOHEHMbl HEMbIULEYHBIX KIemOK.
Mukpotpyoouku. Kierounsii nientp. CTpoeHHe W IBHKEHHME XI'YTUKOB M pECHHYEK. MUKpOTpyOouku muToruiasmsel. Llentpuons. benku,
accoyuuposanHuvle ¢ MUKpoguiamenmamu u muxpompybouxamu. Momopuvie benxu.

Anpo. Obosouka sipa, XpOMaTHH, KapuoIia3Ma, SAPBIIIKHA, UX CTpoeHue u pyHKIuU. SnepHbiii 6enkoBbiii MaTpuke. [IpocTpancTBeHHOE
pacrmonokeHne XpoOMOCcoM B HHTEp(hA3HOM sape. dyxpomamun u cemepoxpomamun. benku XxpoMaTuHa — TUCTOHBL. JJuHamuka s0epHol 060104KuU
6 mumo3se. Hoepmuvlil mpancnopm.

Knerounsie BkimroueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT (PaCTUTEIbHOMU, )KUBOTHOM, TpUOHO).

JdeMoHcTpauuu

[ToptpeTtsr: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuupl u cxembl: «CTpOeHHE DYKAPUOTHUUYECKOW KiIeTKH», «CTpoeHHE >KUBOTHOM KIETKW», «CTpOEHHWE PACTUTEIBHOW KIICTKHY,
«CTpoeHne MUTOXOHAPUNY, «Sapo», «CTpoeHre NPOKapUOTUUYECKOM KIETKNY.

OO0opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIpeNapaThl paCTUTENbHBIX, )KUBOTHBIX KJIETOK, MUKpOIpEnapaThl 0akTepuaIbHbIX KJIETOK.

JlaGopaTopHasi padora «/3ydeHue cTpoeHUs KIETOK Pa3IMYHbIX OPTaHU3MOB.

IIpakTyeckas padora «/I3yueHue CBONCTB KJIETOUHOW MEMOPaHbD».

JlabGopaTopHasi padora «VccienoBanue mia3mMonmn3a U AeNIa3MoIn3a B pACTUTEIbHBIX KIETKAX».

IIpakTnyeckas padora «/3ydyeHne ABHKEHUS HUTOILIA3Mbl B PACTUTEIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB U NpeBpallleHHE JHEPruM B KJIeTKe

AcCCUMWIIAIIUMA W JUCCUMIJISIIUS — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa BEIECTB: aBTOTPO(GHBIA W TeTepoTpodHBIA. YdacThe
KHCIIOpoJa B OOMEHHBIX Ipoleccax. JHepreTuyeckoe obecrneueHue kieTku: npespamenue AT® B oOMeHHBIX mpoueccax. @epMeHTaTHBHBIHA
XapakTep peaklnii KI1eTouHoro metabonuzma. DepMeHTHI, X CTPOCHUE, CBOMCTBA U MexaHu3M AericTBus. Kodepmentsl. OTnnuns pepMeHTOB OT
HEOPraHMYECKUX KaTaln3aTopoB. beaku-akTUBATOPHI U OENKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATUBHBIX PEaKLUUi OT pa3IuYHbIX
(bakTopoB.

[lepBuuHBIi CHHTE3 OpPraHWYECKUX BEIIECTB B KieTke. MDOTOCUHTE3. AHOKCUCEHHbI U OKCU2eHHblU @omocunmes y Oakmepuil.
Cseemocobduparowue nuemeHmol U nUSMeHmovl peakyuoHHo2o yermpa. Ponb xiopomnactoB B npoiecce ¢porocunTe3a. CBeToBas U TeMHOBas (Pa3bl.
@omoovixanue, Ci, Csp u CAM-munvr omocunmesa. IlponykTuBHOCTH (OTOCHMHTE3a. BiusHHe pa3nuyHbBIX (PAKTOPOB Ha CKOPOCTh
(dhoTocuHTe3a. 3HaUeHHE (DOTOCUHTE3A.

XeMocuHTe3. Pa3HOOOpa3ne opraHn3MoB-XeMOCHHTETHKOB: HUTPU(PUIHPYIOIIME OaKTEPHH, JKeIe300aKTepruH, CepoOaKTEPHH, BOJIOPOTHBIE
OakTepuu. 3HaYCHHE XeMOCHUHTE3A.



AnHas’poOHbIe opranu3Mbl. Buasl Opoxenus. [IpoxykTel OposkeHUsT M X UCIIOJIb30BaHHE YEIOBEKOM. AHA3pOOHBIE MUKPOOPTraHU3MBbI KaK
00BEKTHI OMOTEXHOJIOTHH ¥ BO30YAUTEIN O0JIE3HEH.

AdpoOHBIE OpraHU3MBbL. DTaIlbl YHEpreTHIeckoro ooMeHa. [loAroToBUTENbHBIN 3Tan. [ THKOIN3 — OECKUCIOPOTHOE PACIICIIIICHUE TITIOKO3BI.

buonornueckoe OKHUCICHHE, WM KJIETOYHOE AbIxaHue. Poib MUTOXOHIpHI B mpolieccax Ouoiormdeckoro oxkucieHus. lukimueckue
peakuu. OkuciautenabHoe GochoprimpoBaHue. IHepeus memopanno2o epaouenma npomonos. Cunmez ATD: paboma npomonmnou ATD-
cunmas3uvl. [IpeumyiiecTBa a3poOHOTO MyTH OOMEHA BELECTB Mepe aHa3poOHBIM. D) PEeKTUBHOCT SIHEPTETHUECKOT0 0OOMEHa.

JdeMoHcTpauuu

[Toptpetsr: x. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Ourensrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmuiet u cxembl: «@OTOCUHTE3Y, « DHEPreTUUecKuii 0OMeny, «brnocuntes 6enkay, «Ctpoenue GpepMeHnTa, « XeMOCHHTE3Y.

OO0opynoBaHue: CBETOBOM MUKPOCKOII, 000pyI0BaHHE AJIsi PUTOTOBICHUSI TOCTOSHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHasi pa6oTa «/3ydyeHne KaTaIUTHIECKON aKTUBHOCTH (DEPMEHTOB (Ha MPUMEPE aMHJIa3bl HUIH KaTaJla3bl).

JlaGopaTtopHas paGora «l/3yueHue pepMEeHTaTUBHOIO PACIICIIIICHUS IEPOKCH/IA BOJOPO/IA B PACTHTEILHBIX U dKUBOTHBIX KJIETKAX).

JlaGopaTopHasi pa6oTa «CpaBHEHHUE MTPOIECCOB (POTOCHHTE3a U XEMOCHHTE3A.

JlaGopaTopHasi pa6oTa «CpaBHEHHE MPOIIECCOB OPOIKECHHUS U JTBIXAHUSD).

Tema 7. HacseacTBeHHast HH(pOPMALUA H peau3anud e€ B KJIeTKe

Peakniuu maTpuuHoro cuHTesa. [IpUHIMI KOMIJIEMEHTApHOCTH B peakUMsIX MaTPUYHOIO CHHTe3a. Peanu3anus HaclieJCTBEHHOM
nHpopMaruu. I 'eHeTHYecKuit Ko/, ero cBorcTBa. TpaHckpunius — MmaTpuuHblid cuaTe3 PHK. [TpuHIIUIBI TpaHCKpUNITUN: KOMILIEMEHTAPHOCTD,
AHTUTIAPAIIIEIBHOCTh, ACUMMETPHUIHOCTE. Cozpesanue mampuunvix PHK 6 sykapuomuyeckou xniemxe. Hexooupyrowue PHK.

Tpancmsiust u e€ sranel. Yuactue tpancnopTHbix PHK B 6mocunTese Oenka. YcnoBus OuocunTesa Oenka. KomupoBanne aMHUHOKHCIIOT.
Ponps pubocom B Ouocunrese Oenka.

Cospemennvie npeocmagnenuss o cmpoenuu 2eHos. OpraHuszanus IeHomMa y HNPOKapUOT M 3YKapuoT. Perynsuus akTUBHOCTH T'€HOB Yy
npokapuot. ['unoresa onepona (. Kaxob, XK. Mano). Monekysaprvie mexanusmuvl SKCnpeccuu 2eHos y dykapuom. Pone xpomamuna 6 pecynsayuu
pabomvi cenos. Perynsaius 0OMEHHBIX MPOIECCOB B KieTke. KieTounslii romeocras.

Bupycet — HekieTouHble (OpPMBI KU3HH W OONUraTHble mapasuThl. CTPOGHHE TPOCTHIX M CIOXHBIX BHPYCOB, PETPOBHPYCOB,
O0aktepuodaroB. Kusuennwviti yuxn JJHK-codepocawux eupycos, PHK-cooepocawux eupycos, baxmepuogacos. Oopamunas mpancKpunyus,
pesepmasa, uHmezpasa.

Bupycubie 3a0oneBanus yenoBeka, KuBoTHbIX, pactenuid. CITNJI, COVID-19, comuanbHble 1 MEIUIIMHCKUE TPOOTIEMBI.

buoungopmamura: unmeepayusa u ananuz oonvuwux maccusos («bigdata») cmpykmyphwvix ouonoeuweckux oanuwvix. Hanomexunonocuu 6
ouonoeuu u meduyune. Ilpoepammupyemoie pynxyuu d6eixos. Cnocobvt 00cmasku 1eKapcma.
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JdeMoHcTpauuu

[Toptpetsr: H. K. Konsuos, /1. M. IBaHOBCKHIA.

Tabmuiet u cxemsl: «buocuHTe3 Oenkay, «I eHeTrnaeckuit Koay», «Bupyce», «bakrepuodaruny.

IIpakTueckas padora «Co3naHue MOAEIN BUpYCay.

Tema 8. /KusHeHHbIH LMK KJIETKH

Knerounsnii nuki, ero nepuonsl U peryisanus. Marepdaza u muto3. OcoOEHHOCTH MPOIIECCOB, MpoTeKarnmXx B uHTepdase. [loaroroka
KJIETKH K AeneHuto. [IpecuaTeTrnaeckuii (IOCTMHUTOTUYECKUH ), CHHTETUYECKUM M TOCTCHHTETUYECKUN (TPEeMUTOTHYECKUH ) TEPUOIbI HHTEP(A3BL.

Matpuunbii cunte3 JHK — pemmmkanus. [lpuanuner pennukanuu JIHK: xoMmmniaeMeHTapHOCTh, MOJYKOHCEPBATUBHBINA CHHTE3,
anTHnapamuenbHoctb. Mexanusm perunkanuu JIHK. Xpomocombl. Crpoenne xpomocoM. Temomepsl U Teaomepasa. XpOMOCOMHBIM Habop
KJICTKU — KapuOTHI. J{MTIJIONIHBIN U TanjIonIHBIA HAaOOPBI XpoMocoM. ['omosiornanbie XpoMOCOMBI. [10710BBIE XpPOMOCOMBI.

Jenenune kieTkn — MuTo3. CTaauu MUTO3a U IPOUCXOIAIIME B HUX Mpouecchl. Tumnsl Muto3a. Kapuokunes u uTokuHe3. buonornueckoe
3HAYEHUE MUTO3A.

Perynauust MuToTHUecKoro nukia kiaeTku. [Iporpammupyemas kietodHasi ru0esib — anomnTos.

Knerounoe sipo, XpoMmocombl, PyHKITMOHATBHAS TeHOMHUKA. Mexanuszmvl npoaugepayuu, ouppepenyuposxu, cmapenus u cubeniu Kiemox.
«ugpposas xnemkay — buoungopmamuieckue Mooenu QyHKYUOHUPOBAHUS KNEMKU.

JdemMoHcTpanumn

Tabmuup! 1 cxeMbl: «KU3HEHHBIN UK KIETKH», «MuT03», « CTpoeHne xpomocomy, «Permmkamus JJHK.

O6opynoBaHme: CBETOBOM MHKPOCKOIT, MUKpOIIpenapathl: «K MUTO3 B KJIETKaX KOPEIIKa JIYKay.

JlaGopaTopHasi padora «/3ydeHne XxpoMOCOM Ha TOTOBBIX MUKPOIpPENapaTaxy».

JlaGopaTopHasi padora «HaOmoneHne MUTO32a B KJIETKaX KOHUYMKA KOPEIIKA JIyKa (Ha TOTOBBIX MHKPOIPENapaTax).

Tema 9. CTpoeHne U pyHKIMH OPraHNU3MOB

buonornueckoe paznooOpaszue oprann3mMoB. OAHOKIIETOUHbIE, KOJIOHUATbHBIE, MHOTOKJIETOYHBIEC OPTaHU3MBI.

OcOoOEHHOCTH CTPOCHUS U JKU3HECITEIIbHOCTH OJHOKIIETOUYHBIX OPraHN3MOB. bakTepuu, apxen, OJHOKIETOUYHbBIC TPUOBI, OJTHOKJICTOUHBIC
BOJOPOCIIH, Apyrue NpoTUCThl. KosloHManbHbIe OPraHU3MBI.

B3anMocCBsI3b yacTelt MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBbI OpraHoB. OpraHu3M Kak eAuHoe 1enoe. ['omeocTas.

Tkanu pacrenuil. Tumbel pacTUTENBHBIX TKaHEW: oOpazoBaTenbHas, MOKPOBHAs, MPOBOAAIIAS, OCHOBHAs, MexaHndyeckas. OCOOEHHOCTH
CTpoeHUs, PYHKIINH U pacIO0OKEHUS TKAHEH B OpraHax pacTeHUH.

TkaHU )KMBOTHBIX U 4YesloBeKa. THUIBI )KUBOTHBIX TKaHEH: SMUTENUaIbHas, COEAMHUTENbHAs, MbIllIeyHas, HepBHast. OCOOEHHOCTH CTPOCHMUS,
(byHKLIMN U pacToNoKeHUs TKaHel B opraHax >KMBOTHBIX M YeJIOBEKa.



Opransl. BeretaTuBHble 1 reHEpAaTUBHBIE OpraHbl pacTeHU. OpraHbl U CHCTEMBI OPTaHOB )KMBOTHBIX U uesnoBeka. DyHKIMU OpraHoB U
CHUCTEM OpPTaHOB.

Onopa Tena oprann3moB. Kapkac pacrenuil. CkeneTbl 0OJHOKIETOYHBIX U MHOTOKJIETOYHBIX KUBOTHBIX. Hapy)KHBII 1 BHYTPEHHUI CKEJIET.
CrpoeHue 1 TUIIBI COEAUHEHUS KOCTEH.

JIBukeHue OpraHu3MoB. J[BH)KEHHE OJIHOKJIETOYHBIX OPraHU3MOB: aMEOOMAHOE, KTYTHKOBOE, peCHUYHOE. J[BH)KEHHE MHOTOKJIETOUYHBIX
pacTeHuii: TPONU3MBl U HACTUU. J|BHYKEHHME MHOTOKJIETOUHBIX )KUBOTHBIX M YEJIOBEKa: MblieuHas cuctema. Peduiekc. CkeneTHbIe MBIIIBI 1 UX
pabora.

[Iutanne opranu3zMoB. [lormomeHue BOABL, YIVIEKUCIOIO Tra3a W MHUHEPAIBHBIX BEIIECTB pACTEHUAMH. [IuTaHume KUBOTHBIX.
BHyTpumnosnoctTHoe © BHYTPUKJIETOYHOE MHIEBapeHue. I[IuTaHue MO3BOHOYHBIX JKMBOTHBIX. OTHeNbl NHILEBAPUTEIBHOTO TPAKTA.
[InmeBapurenbHble xene3sl. [umeBapuTenpHas cuctema 4eoBeKa.

Jlpixanue opranm3MoB. Jlpixanue pacteHuid. Jlpixanue >KMBOTHBIX. J(nddy3us ra3oB depe3 MOBEepXHOCTh KieTKH. Ko)KHOe ApIXaHHeE.
JlbIxaTenpHasi MoBepxHOCTh. JKabepHoe M JIEroyHoe JapIxaHue. J[pIXxaHue MO3BOHOUYHBIX KMBOTHBIX U UYEJIOBEKA. DBOJIOLHMOHHOE YCIOXKHEHHE
CTPOCHMS JIETKMX MO3BOHOYHBIX >KMBOTHBIX. JlbIXaTelbHAsI CHUCTEMa 4YeJOBeKa. MeXaHU3M BEHTWIALMHU JETKUX Y NTUL U MIEKOMHUTAOLHX.
Perynsauus npixanus. JlprxaTenbHble 00BEMBIL

TpaHcnopT BelecTB y OpraHu3MoB. TpaHCIOPTHBIE CUCTEMBI pacTeHHil. TpaHCIOPT BELIECTB y )KMBOTHBIX. KpoBeHOCHas cucreMa u eé
opranbl. KpoBeHOCHasi cucTeMa IMO3BOHOYHBIX JKMBOTHBIX M uejoBeka. Cepile, KpOBEHOCHBIE cCOCyIbl U KpoBb. Kpyrum kpoBooOpaieHus.
DBOJIIOLIMOHHBIE YCIIOKHEHHS CTPOSHU S KPOBEHOCHON CHCTEMbI [T03BOHOUYHBIX )KMBOTHBIX. PaboTa cepana u e€ peryssiusi.

Briienenne y opranusmoB. Beinenenue y pacteHuil. Boiienenue y kuBoTHBIX. CoKpaTuTenbHbIE Bakyosau. OpraHbl BbIIEICHUS.
OunbTpanus, cekpenuss U oOpaTHOE BCachIBAHME KAaK MEXaHHM3Mbl pa0OThl OpraHoB BblAesieHHs. CBs3b IMOJIOCTH Tejda C KPOBEHOCHOM U
BBIZICTUTENILHOW cHcTeMaMu. BpineneHne y MO3BOHOUYHBIX JXMBOTHBIX W 4yenoBeka. [louku. CrpoeHue u (yHKIMOHUpOBaHUE HepOHA.
OOpa3oBaHUE MOYH Y YEJIOBEKA.

3ammTa y OpraHM3MOB. 3alTa Y OJHOKJIETOYHBIX OopraHu3mMoB. Cropbl OakTepuil W HIHUCTHI MPOCTEHIMX. 3al|Ta y MHOTOKJIETOYHBIX
pactenuii. Kyrukyna. CpeacTBa NacCUBHOM U XUMUYECKON 32l Thl. DUTOHLIHUIBL.

3anmTa y MHOTOKJICTOYHBIX )XKMBOTHBIX. IIOKpOBBI M MX NMPOU3BOAHBIE. 3alTa OpraHu3Ma oT Ooje3Heil. IMMyHHas cucTeMa 4eloBeKa.
Knerounsnii ¥ rymMopanbHBIi UMMYHUTET. BpoXAEHHBIN W MpUOOpEeTEHHBIN crienrnduUecCKuii UMMYHHUTET. Teopusi KIOHATBHO-CEJICKTUBHOTO
nmmynutera (I1. Opmaux, ®. M. bepner, C. Tonerasa). BocnnanurensHble 0TBEThl OpraHu3MoB. Poiib BpOKIEHHOTO UMMYHUTETA B Pa3BUTUU
CUCTEMHBIX 3a00JI€BaHU.

PazgpaxxumocTs M peryisiuus y Opranu3mMoB. Pa3pa)kuMOCTh y OAHOKJIETOYHBIX OpraHu3MoB. Takcucsl. Pa3ipaxuMocTs U peryinsuus y
pacTteHuil. PocToBbIC BelllecTBa U UX 3HAYCHUE.



HepBHasi cucrema u peduiekTopHas peryisaiusi y KHBOTHBIX. HepBHas cucteMa U e€ OTAENbL. DBONIOIMOHHOE YCIOKHEHUE CTPOCHHS
HEPBHOM CHUCTEMBI Y KUBOTHBIX. OT/I€JIbI TOJIOBHOT'O MO3Ta IMMO3BOHOYHBIX KUBOTHBIX. Pediexc u peduekTopHas nyra. be3ycioBHble U yCIOBHBIE
pedIieKchl.

['yMopanbHas perymasuus U 3HAOKPUHHAS CUCTEMa >KUBOTHBIX M uejoBeKa. JKesne3bl SHIOKPUHHOM CUCTEMBI U UX TOPMOHBL JleiicTBue
TOPMOHOB. B3anMOCBs3b HEPBHOM U YHIOKPUHHOM cucTeM. [ nmoranaMmo-runodur3apHas CHCTEMA.

JdeMoHcTpauuu

Iloprper: W. I1. I1aBnos.

Tabmuier 1 cxembl: «OTHOKIETOYHBIC BOAOPOCIH», «MHOTOKJIETOUHBIE Bogopociny, «bakrepuny, «IIpocreitnmey, «Opranbl BETKOBBIX
pactenuit», «CucremMbl OpraHOB MO3BOHOYHBIX KUBOTHBIX», «BHyTpeHHee CTpoeHuEe HaceKOMbIX», « Tkanu pacteHuin», «KopHeBbie CHCTEMBDY,
«Ctpoenne ctebnsa», «CTpoeHHWE JHMCTOBOM IUIACTHHKNY», «TKaHU IKUBOTHBIX», «CkeneT denoBekay, «llumeBaputenbHass cucTemMay,
«KpoBeHocHasi cuctemay, «/lpixatenbHas cuctemayn, «HepBuas cuctemayn, «Koxkay», «MbpleuHas cuctemay, «BblmenuTenbHas cUCTEMay,
«OHI0KpUHHAasA cucTemMay, «CTpoeHure MbImb, «MIMMyHUTETY, «KHIeuHONONOCTHBIEY, «CXEMa MUTAaHUS PACTEHUI», «KpOBEHOCHBIE CUCTEMBI
MMO3BOHOYHBIX KUBOTHBIX», «CTpoeHue ruapel», «CTpoeHue miaHnapuny», «BHyTpeHHee CTpOeHUe 10K IeBOro 4epss», «HepBHas cucrema poioy,
«HepBHas cucrema ssrymku», «HepBHas cuctema npecmbikaronmxcs», «HepBHas cuctema nruiy, «HepBHas cucteMa MIIEKONUTAOLIMXY,
«HepBHas cucrema uenoBekay, «Peduexcy.

OOopynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpENnapaTsl OJHOKJIETOUHBIX OPraHU3MOB, MUKPOIIpENnapaThl TKaHEeH, paKOBUHBI MOJUTIOCKOB,
KOJUIEKIIUHM HACEKOMBIX, UTJIOKOXKUX, JKUBbIE HK3EMIUISIPbl KOMHATHBIX pAacTEHUM, repOapuul pacTeHUN pa3HBIX OTAENOB, BIa)KHbIE MpernapaThbl
KUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJUIEKIINU OECTI03BOHOYHBIX )KHBOTHBIX, CKEJIET YeJIOBEKa, 000pYyAOBaHUE ISl JEMOHCTPAIIMU TOYBEHHOTO U
BO3/YILIHOTO MUTAHUs paCTEHUM, paclleljeHus: Kpaxmasa U OeJIKoB roj AeicTBrueM (hepMeHTOB, 000pyJOBaHUE AJISl JEMOHCTPALIUU OTBITOB MO
M3MEPEHUI0 )KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeNbHbIX ABH)KEHUU, MOJIENU TOJIOBHOTO MO3Ta Pa3IMYHbIX ’KUBOTHBIX.

JlabopaTtopHas paGora «l3yueHue TkaHEH paCTEHUI».

JlabGopaTopHasi padora «/3ydeHue TkaHeu J)KUBOTHBIXY.

JlabopaTtopHas paGora «l3yueHue opraHoB LIBETKOBOI'O PACTEHUS.

Tema 10. Pa3MHoOKeHUe H Pa3BUTHE OPraHU3MOB

@opMbl pa3MHOKEHHUS OpPraHu3MoOB: Oecrojioe (BKJIIOYas BEreTaTUBHOE) M MoJioBoe. Buipl Oecroyioro pasMHOXKEHHS: IMOYKOBAHHUE,
criopyJsmus, pparMeHTaIus, KIOHUPOBaHUE.

[TonoBoe pasmuoxkenue. IlosoBbie kneTku, wim rameThl. Meiho3. Craguu meiiosza. [loBenenune xpomocom B Meito3e. KpoccuHrosep.
buonornyeckuii cMbICIT Mei103a M OJIOBOTO Tpolriecca. Meio3 u €ro MecTo B )KU3HEHHOM IIHKJIE OPTaHU3MOB.



[IpenzaponsiiieBoe pazsutue. ['amerorenes y >kuBOTHBIX. [1o0BbIe *kene3pl. OOpa3oBaHUE M pa3BUTHE MOJOBHIX KiIeTOK. CriepMaToreHes u
ooreHes. CTpOeHHE MOJOBBIX KJIETOK.

OmionoTBOpeHre U SMOPHUOHAIEHOE Pa3BUTHE )KUBOTHBIX. CIIOCOOBI OTIIOJOTBOPEHHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayansHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHONIOTUS — HayKa O Pa3BUTHH OPTaHU3MOB. Mopgoeene3 — 00Ha U3 21a8HbIX
npobnem amopuonocuu. Konyenyus mopghozernos u mooeru mopghocenesza. Ctaaguu sMOpHUOreHe3a )KUBOTHBIX (Ha mpuMepe Jryikn). [[pobnenue.
Tunbr  apobnenus. /[Jemepmunuposannoe u HedepMuHupoganmoe opodnenue. brnacmyna, munvt 6nacmyn. OcoOEHHOCTH IpOOICHUS
MJICKOMTUTAIONMX. 3apO/IbIIEBbIE JUCTKU (TacTpyssuus). 3akjagka OpraHOB M TKAaHEW W3 3apOJbIILEBBIX JUCTKOB. B3auMHoe BiIMsHUE yacTel
pPa3BUBAIOILETOCS 3apojbllia (d3MOpHUOHANIbHAST WHIYKLMS). 3akiajgka I[JIlaHa CTPOCHHMS JKMBOTHOTO KakK pe3ylbTaT HepapXUyecKuXx
B3aMMO/ICHCTBUY reHOB. BriusiHue Ha SMOpHOHANILHOE PA3BUTHE PA3TUYHBIX (JAKTOPOB OKPYKAIOIICH CPEIBL.

Poct u pasButue xuBOoTHBIX. [locToMOpmoHanmbpHBIA mepuon. I[Ipsimoe u Hempsmoe pasButhe. PasButne ¢ meramopdozom y
0€CIO3BOHOYHBIX M TO3BOHOYHBIX KMBOTHBIX. bHojornueckoe 3HadyeHHE MPSIMOTO M HEMPSMOIO Pa3BUTHS, UX PACHPOCTpPaHEHUE B MPHUPOJE.
Tumsl pocta XKUBOTHBIX. DAKTOPBI PETYISIIIUN POCTA KUBOTHBIX U denoBeka. CTaauu MoCTIMOPHOHATHLHOTO Pa3BUTHS Y )KUBOTHBIX M YEJIOBEKA.
[lepuoast oHTOreHe3a yenoBeka. CTapeHue u CMepTh Kak OMOJIOTHYEeCKUE TPOILECCHI.

Pa3smHOXeHune u paszputue pactreHuid. ['ametodut m crnopodur. Melo3 B )KHU3HEHHOM ITUKJE pacTeHui. OOpa3oBaHUE CTIOp B MpoIecce
Melo3a. ['amerorenes y pacrenuii. OmionoTBOpEeHNE U pa3BUTHE PACTUTEIBHBIX OPraHU3MOB. J[BOIHOE OIIIOAOTBOPEHNE Y IIBETKOBBIX PACTEHUH.
OOpa3zoBaHue U pa3BUTHE CEMEHH.

MexaHU3MBl PETYJISLIMN OHTOTEHE3a Y PACTEHUN U dKUBOTHBIX.

JdeMoHCcTpauuu

[Toptpetsr: C. I'. Hapaumu, X. [lIneman.

Tabmuiel U cxembl: «BereratuBHOE pa3sMHOKEHUE», « TUIIBI OECTIOIOT0 pa3MHOKEHU, «PasMHOKeHHE XITaMUAOMOHAIBD, «Pa3MHOKEeHIE
3BIIICHBD», «Pa3MHOXKEHUE TUIIPBD», «Meito3y, «XpomocoMb», «I'ameTorenesy, «CTpoeHue SIMIEKIETKU U criepMaTo30uaay, « OCHOBHBIE CTaIUU
oHTOreHeza», «lIpsMoe u Hempsimoe pazBuTue», «Pa3BuTHe Malckoro xyka», «Pa3zputue capanum», «Pa3Butue nsarymkn», «J[BoitHoe
OIUIOJJOTBOPEHHUE Y IIBETKOBBIX pacTeHUI», « CTpOCHHE CEeMSH OJJHOAOIBHBIX U JIBYJIOJIbHBIX PACTECHUIY, « KM3HEHHBIN ITUKJI MOPCKOM KaIyCThbD»,
«Ku3HEeHHbIN TUKT MXay, «KU3HEHHBIN HUKJIT TAOPOTHUKAY, « KU3HEHHBIN UK COCHBD).

OO6opynoBaHue: CBETOBOM MHUKPOCKOII, MUKPOIIpenapaThl SHIEKJIETOK U CIEPMATO30U10B, MOJENb « L{UKIT pa3BUTHS JATYIIKNY.

JlabopaTtopHasi pabora «/3ydyeHue cTpoeHuUs MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIPENapaTaxy».

IIpakTnyeckas padora «BpIsiBIeHHE TPU3HAKOB CXOJICTBA 3aPOABIIICH TO3BOHOUYHBIX KUBOTHBIX).

JlaGopaTopHasi padora «CTpoeHHE OPraHOB PA3MHOKEHU S BBICILIMX PACTECHHUIN».

Tema 11. 'eHeTHKA — HAYKAa 0 HACJIEJICTBEHHOCTH M M3MEeHYMBOCTH OPraHu3MOB

10



Hctopust CTaHOBJICHHS U Pa3BUTHS TeHETUKU Kak Hayku. Pabotsl I'. Mennens, I'. ne ®pusa, T. Moprana. Pons 0TeuecTBEHHBIX YUEHBIX B
passutuu reaeTuku. Paboter H. K. Konbiosa, H. 1. BaBunosa, A. H. benosepckoro, I'. . Kapneuenko, 10. A. ®unumuenko, H. B. Tumodeena-
Pecogckoro.

OCHOBHBIE TEHETUYECKUE TOHATUSI U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI, aJJIeJIbHbIE T€HbI, AIbTEPHATUBHBIC MPU3HAKU, JOMUHAHTHBIN
U PELEeCCUBHBIA MPU3HAK, TOMO3UIOTA, TETEPO3UroTa, YUCTas JUHUA, TUOpUIbl, TeHOTUl, QeHotun. OCHOBHBIE METO/bl TE€HETUKHU:
rUOPUIOTIOTHUECKUHN, IUTONOTHYECKHUMA, MOJICKYISIPHO-TeHETUYECKU .

JdeMoHcTpauuu

[Toptpetsr: I'. Mengens, I'. ge ®@pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A.
Oumumuenko, H. B. Tumodees-PecoBckuii.

Tabmuuel u cxeMbl: « MeTobl TeHETUKINY, «CXeMBbl CKPEIMBAHUS.

JlabopaTopHasi pa6oTa «/[po3oduina kak 00BEKT FreHETHIECKUX HUCCIICTOBAHUIN.

Tema 12. 3akoHOMepPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpenmBanue. IlepBplii 3akoH MeHaens — 3aKkOH eAWHOOOpa3usi THOPUIIOB MepBOro TmokojeHus. [IpaBuio
JOMHUHHpOBaHUsA. BTopoii 3akoH MeHnenss — 3aKOH paclueruieHusl Mpu3HakoB. LluTonmormyeckne OCHOBHI MOHOTHOPUIHOTO CKPEIMBAHMSL.
['mnore3a ynucTOTHI raMer.

Ananusupytonee ckpenwpanue. [IpoMexxyTouHblil xapakTep HacienoBaHus. Pacieninenne npu3HakoB IIPU HETIOJIHOM JIOMUHUPOBAHHH.

JurnbpunHoe ckpenmBanue. TpeTtwit 3akoH MeHnens — 3aKOH HE3aBHCHMOTO HAacjeJIOBaHHS MPU3HAKOB. L[uTonmormyeckre OCHOBBI
JTUTAOPUIHOTO CKPEIMBAHMSL.

CueruienHoe HacienoBanue nmpuzHakoB. Padoter T. Moprana. CrensieHHOe HacjieI0BaHUE T€HOB, HAPYIICHNE CICTNICHHUS MEXXTy TCHaMHU.
XpomocoMHasi TEOpHUsl HACIECTBEHHOCTH.

I'enetuka nosia. XpoMOCOMHBIH MEXaHU3M ONpPENEICHUS M01a. AYyTOCOMBI M MOJOBbIE XpPOMOCOMBL. 'OMOraMeTHBIN U reTeporaMeTHbIN
non. ['eHeTndeckas CTpyKTypa MojaoBbIX XpoMocoM. HacrienoBanre npru3HaKkoB, CUEINIEHHBIX C TTOJIOM.

['enotun kak nenoctHas cucrema. [ImeloTponus — MHOXKECTBEHHOE AEHUCTBUME IeHa. MHOXKECTBEHHBIM ajuienu3M. B3aumonercTBue
HeaJsIenbHBIX reHOB. KoMimiemenTapHocTh. Dnucrtas. [lomumepus.

['eHeTnyecKkuit KOHTPOJIb PA3BUTHUSL PACTEHUMN, )KUBOTHBIX U YEJIOBEKA, a TaKkKe (U3HOJOTMUECKUX IPOLECCOB, MOBEACHHS U KOTHUTHBHBIX

¢byHkuuid. I'eHeTHYeCKHEe MEXaHW3Mbl CHMOHOTEeHE3a, MEXaHU3Mbl B3aUMOJEHCTBHUS «XO35IMH — MAapasuT» M «XO35IMH — MHUKPOOHOM).
['eneTnyeckue aceKThl KOHTPOJIS U U3MEHEHUS HACJIeICTBEHHOM HH(pOPMaLUK B TOKOJICHUSAX KJIETOK U OPTraHU3MOB.
JdemMoHcTpanumn

[Toptpetsr: I'. Mennens, T. Mopras.
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TaGmuupr u cxemsbl: «IlepBeiit u Bropoit 3akonsl Menzaens», «Tpetuil 3akon Menpens», «AHanU3Upyrolee ckpenmBanue», «Hemomanoe
JTOMUHUpOBaHUEY, « CIIETIIIEHHOE HAClIeI0BaHUE TPU3HAKOB Y Apo3odriby, «I'eHeTrnka monay, «Kapuorun uenoBekay, «Kapuorun apozodunsny,
«Kapuorun ntuien, « MHOKECTBEHHBIN ajienn3my, « B3aumoneicTBiue reHoB.

O6opynoBaHue: MOJENb IS JEMOHCTPALUH 3aKOHOB €IMHOO00pa3us THOPHUIOB MIEPBOTO MOKOJICHUSI U PACIICTUICHHS PU3HAKOB, MOJIENb
JUIS IEMOHCTPAIIMUA 3aKOHA HE3aBHUCHMOTO HACJIEIOBAHUSA TMPU3HAKOB, MOJIENb JJIs JIEMOHCTpAIMU CIEIUICHHOTO HACIEIOBaHUS MPHU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpoItpemnapart: «/Ipo3oduiay.

IIpakTHyeckas padora «l3ydeHne pe3yIbTaTOB MOHOTHOPUTHOTO CKPEIIMBAHUS Y IPO30(DHUITBI».

IIpakTHyeckasi padora «/3ydeHue pe3yabTaTOB TUTHOPUIHOTO CKPEIMBAHUS Y APO30(DHUIIBDY.

Tema 13. 3akoHOMe pHOCTH H3MEHYNBOCTH

B3aumoneiicTBue reHoTuna u cpeasl npu GopMupoBaHHH (GeHoTUna. M3MeHYnBOCTh NpU3HAKOB. KadecTBEHHBIE M KOJWYECTBEHHBIC
MpU3HaKK. BUIbl N3MEHYMBOCTH: HEHACIIEICTBEHHAS M HACJICICTBEHHAS.

Moaundukanmonsas U3MEHYUBOCTh. Poib cpembl B (GOpPMHUPOBAHMU MOAM(PUKANMOHHON HM3MEHYHMBOCTH. HopMa peakimuu mpHU3HAaKa.
Bapuanumonnsiii psig u BapuanuonHas kpusas (B. Moranucen). CoiicTBa MoauUKaIMOHHONW H3MEHUYUBOCTH.

['eHOTHTIIMYECKAasT M3MEHYHUBOCTh. CBOMCTBA T€HOTHUIIMYCCKOM M3MEHYMBOCTH. BHIbI TCHOTHIHNYECKOH M3MEHUYMBOCTH: KOMOMHATHBHAS,
MyTalMOHHasl.

KoMmOnnaTuBHass W3MEHUYMBOCTH. MeW0O3 M TMOJOBOM MpOIeCC — OCHOBA KOMOWHATUBHOW HW3MEHUMBOCTH. Poiab KOMOWHATHUBHOU
W3MEHUYMBOCTH B CO3JJaHUU TEHETHYECKOTO Pa3HOOOpa3us B Ipeesiax OJTHOTO BU/IA.

MyranuonHasi ”3MEHYUBOCTh. BUabl MyTaluii: reHHbIE, XPOMOCOMHBIE, TeHOMHbIE. CIOHTAHHbBIE U UHIYLUPOBAHHbIE MyTalluu. SIepHbIC
U OUTOIIa3Maruyeckue myranuu. CoMaTUYEeCKHE W TOJOBbIe MyTalMu. [IpuymHBI BOBHMKHOBEHUSI MyTaluil. MyTareHbl U MX BIHMSHUE Ha
OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO MpoIlecca. 3aKOH TOMOJOTHYECKUX PsIOB B HaciencTBeHHON m3MmenunBocTu (H.M. BaBumos).
BuesigepHas ”3BMEHYMBOCTH U HACIEACTBEHHOCTb.

Onueenemuxa u 3MUCEHOMUKA, POIb INUSEHEMUUECKUX (DAKMOPo8 8 HACIeO08aAHUU U USMEHUUBOCU GEeHOMUNUYECKUX NPUSHAKOG Y
OpP2aHU3MO8.

JdeMoHCcTpauuu

[Toptpetsr: I'. ne ®pus, B. Noranucen, H. 1. Bapuios.

Tabmuielr w1 cxembl: «Buasl M3MEHUHMBOCTHY, «MoauduKalMoHHas W3MEHYHMBOCTH», «KoMOMHATHBHAsS H3MEHUYUBOCTHY, «Meho3y,
«OmnonoTBopeHuey, «I eHeTHYecKue 3a00JIeBaHMs YEIOBEKa», « Buabl MmyTammii.

OOopynoBaHue: XUBBIE U TepOApHBIE IK3EMIUIIPHl KOMHATHBIX pAacTeHUU, pUCYHKH (doTorpaduu) >KHBOTHBIX C Pa3IMYHBIMU BUIAMU
W3MEHYUBOCTH.
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JlaGopaTopHasi padota «lVccrenoBaHue 3aKOHOMEPHOCTEH MOIM(PUKALMOHHONW HM3MEHUYMBOCTH. llocTpoeHHME BapMalMOHHOTO psiia U
BapUallMOHHON KPUBOI».

IIpakTHyeckas padora «Myranuu y 1po30Quiibl (Ha TOTOBBIX MUKPOIIpENapaTax)y.

Tema 14. I'eHeTHKA YeJi0BeKa

Kaprnotnn wuyenoseka. MexyHaponaHas IporpaMma HMCCIEAOBaHMS TIE€HOMAa 4YesloBeKa. MeTonpl HM3ydeHHs] TEHETHMKHM 4YeJIOBeKa:
TCHCAIOTUYECKUM, OMU3HEIOBbIA, ITUTOTCHETUYCCKUN, MMOMYASIIUOHHO-CTATUCTUYECKHUHM, MOJICKYIsspHO-reHeTHdecKkuil. CoBpeMEeHHOe
OIpEJIEJICHUE TEHOTHIIA: IOJHOICHOMHOE CEKBEHHPOBAaHME, T'€HOTUIIUPOBAHHE, B TOM uyucie ¢ noMmoupro [II[P-anamu3a. HacnencrBeHHBIE
3a00seBaHusl 4elioBeKa. ['€HHBIE W XPOMOCOMHBIE OO0JIE3HHM deloBeKa. bone3Hu ¢ HaciaeACTBEHHOW MPEeapacrloyiOKEHHOCThIO. 3HaueHHE
MEIMIMHCKOW TEHETHUKHU B MPENOTBPAILCHWU M JICUYCHUH T€HETHYECKHUX 3a00JIeBaHHMI uenoBeKa. MeanKO-TeHeTHYeCKOe KOHCYJIbTHPOBaHHE.
CrBonioBble KIEeTKU. [IOHSATHE «T€HETHYECKOro Ipy3a». DTUYECKHE acMeKThl HCCIEIOBaHUNM B 00JACTH PEJaKTUPOBAHHS F€HOMA U CTBOJIOBBIX
KJIETOK.

I'enernueckue (akTOphl MOBHIICHHOW YYBCTBUTEIBHOCTH UYEIOBEKA K (PU3NYECKOMY M XUMHUYECKOMY 3arps3HEHHIO OKPYXKAIOIIEH Cpesbl.
['eneTnueckas npeapacnonoKEeHHOCTh YEJIOBEKA K AaTOJIOTHSIM.

JdemMoHcTpanumn

TaGmuuet u cxemsl: «Kapuotun yenoBeka», «MeToIbl U3ydeHUsI TEHETHKH YelloBeKay, «I eHeTnueckue 3a00JIeBaHUsT YETTOBEKAY.

IpakTnyeckas padora «CocTaBlIeHUE U aHAJIU3 POJIOCTIOBHOMN».

Tema 15. Ceslekuusi OpranHu3mMoB

JlomecTuKanuss M CelNeKUHUs. 3apoXkACHHE cenekuuu M aomectukanuu. Yuenue H. WM. BaBunoBa o lLleHTpax npoucXoXIeHUS H
MHOT000pa3usi KyJbTYpHBIX pacTeHUi. Poib celeknum B CO3MaHMM COPTOB PACTCHHN W TMOpOA XKUBOTHBIX. CoOpT, mopoja, ImTaMM. 3aKOH
TOMOJIOTHYECKHX PSZIOB B HacleACTBeHHOU n3MeHunBoCcTH H. 1. BaBuioBa, ero 3HaueHue Ui CENEeKIIMOHHON PaboThI.

Mertobl ceneKIIMOHHOM paboThl. VICKyCCTBEHHBIN OTOOP: MacCOBBIM U MHAMBUAYAJIbHBIN. DTansl KOMOMHAIIMOHHOM cenekiuu. Micnpitanue
MpOU3BOUTENEH MO MOTOMCTBY. OTOOp MO T'€HOTHUITY C MOMOIIBIO OIEHKH (DEHOTHIIa TOTOMCTBA U OTOOp MO TEHOTHUITY C OMOIIBIO aHaU3a
JTHK.

HckycCTBeHHBIM MyTareHe3 Kak METOJl CeNIeKIMOHHOW palOoThl. PaguanMoHHBIE M XMMHYECKMH MyTareHe3 Kak MCTOUYHUK MYTalud y
KYJIbTYpHBIX (pOopM opranus3moB. Vcmnonap3oBaHne TeHOMHOTO peNakTHUpOBaHUS U MeToA0B pekoMOuHaHTHBIX JIHK s momydenust ucxogHoro
Marepuaa s CEICKIUU.

[lonyyenune mnonumionaoB. BHyrpuBuaoBas rubpuauzanus. BiIM3KOpoACTBEHHOE CKpelmBaHue, win HWHOpuauHr. HepoacTBeHHoOe
CKpelmBaHue, win ayropuauur. ['ereposuc u ero npuunHsl. Mcnons3zoBanue rereposuca B cenekiiuu. Otaanénnas rubpuanszanus. [Ipeogonenue
OecIIoaust MEeXBHIOBBIX THOPUIOB. JOCTH)KEHHUS CENIEKIIMH PACTEHUN U )KUBOTHBIX. «3e1éHas pesoioyusny.
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CoxpaHeHHE U M3yYCHHE TEHETUUYECKHUX PECYPCOB KYIbTYPHBIX PACTCHHH M MX JAUKUX POAMYEH U CO3JaHUs HOBBIX COPTOB U THOPHUIOB
CEIbCKOXO3SIMICTBEHHBIX KYNbTYp. M3yuenue, coxpamnenue u ynpaeieHue 2eHemudecKuMu pecypcamu CeabCKOXO3AUCMBEHHBIX U NPOMbICIO8bIX
HCUBOMHBIX 8 YeNax YIYYUIeHUs CYWeCcm8VIOWUX U CO30anus HO8bIX NOPOO, JUHUL U KPOCCO8, 8 MOM YUcle C NPpUMEHEHUeM COBPEeMEHHbIX
Memo008 HAYUHBIX UCCIeO008AHULL, NePedo8blX uoell U NePCReKMUBHbIX MEXHOI02U.

JdemMoHcTpanumn

IToptpersr: H. U. BaBunos, U. B. Muuypus, I'. JI. Kapneuenko, II. I1. JIykpsnenko, b. JI. Acraypos, H. bopnoyr, 1. K. benses.

Tabmuier u cxeMmbl: «LIeHTpPBI TPOUCXOXKIEHUS W MHOrooOpasus KYIbTYpHBIX pPACTCHHI», «3aKOH TOMOJOTHYECKUX PSIOB B
HaCJIeICTBEHHON U3MEHUYHUBOCTIY, «MeTobl cenekunmn», «OTaanénnas rudpuansanusy», « MyTrarenes».

JlabopaTtopHas paGora «l3ydeHue copToB KyJIbTYPHBIX PAaCTEHUN U MOPOJ JOMAIHUX KUBOTHBIXY.

JlaGopaTopHasi padora «/3ydeHrne METOI0B CENEKIIMU PACTCHUI.

IMpakTnyeckas padora «IIpuBuBKa pacTeHU».

Irckypeusi «OCHOBHBIE METOJABI M JOCTHIKCHHS CENIEKIIMH PACTCHUN M KUBOTHBIX (HA CEJICKIIMOHHYIO CTAHIIUIO, TUNIEMEHHYIO (epMmy,
COpPTOMCTBITATENbHBIN YUaCTOK, B TEIJIMYHOE XO3SHMCTBO, B 1a0OPAaTOPUIO arPOYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BUoTeXHOJIOIMSI M CHHTe THY€E CKasi 0MO0JI0TH S

OOBEKTHI, HCTIOJB3YeMbIE B OMOTEXHOJIOTUH, — KIIETOYHBIC U TKAHEBbIE KYIbTYPHI, MUKPOOPTAaHU3MBI, HX XapaKTEepUCTUKA. TpaauiinoHHas
OuoTexHoJIOTHs:  XJIeOoMeueHue, TMOJyYeHHe KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOAenue. MukpoOuonornyeckuii cuHTe3. OOBEKTHI
MUKpPOOHOJIOTHYECKUX TeXHOorui. [Ipon3BoacTBO Oenka, aMUHOKUCIIOT U BATAMUHOB.

Coznanue TeXHOJIOTHI U UHCTPYMEHTOB LI€JICHANPABICHHOTO U3MEHEHUS U KOHCTPYHPOBAHHS TEHOMOB C 1I€JIbIO TTOJIYY€HHS] OPTAaHU3MOB U
UX KOMIIOHEHTOB, COJIEpKallX HE BCTPEYAIOIMeCs B MPUPOJIe OMOCUHTETUYECKHE ITYTH.

Knerounass wHxeHepus. MeToAbl KyIbTyphl KJIETOK M TKaHEW pacTeHUW M KUBOTHBIX. KpuoOanku. Comarmueckass THOpUIU3ALNS H
coMatuyeckuii sMmOpuoreHes. Mcmonbp3oBaHuE TaIllJIOWJOB B CEJIEKIMH pacTeHHil. [lonyuenue moHoKIoHANbHbIX anmumen. Hcnonv3osanue
MOHOKIIOHANbHBIX U NONUKIOHATbHBIX aHmumen 8 meouyuHe. VICKyCCTBEHHOE OILIOAOTBOpeHUE. PeKOHCTPYKLIMS SIMIIEKIETOK M KJIOHUPOBaHUE
KUBOTHBIX. METOJl TpPaHCIUIAHTALMU SIIEp KIETOK. TexHonozuu 0300po6nenus, KyIbMUSUpo8aHusi U MUKDOKIOHALLHOZO DPA3MHONCEHUS.
CenbCKOXO3AUCMBEHHBIX KYTbMYP.

XpoMocoMHasi U TeHHasl HHXeHepus. MICKyccTBeHHBIN CMHTE3 TeHa U KoHcTpyupoBanue pekoMOnHaHTHBIX JIHK. Coz0anue mpanceennwvix
opeanu3mo8. JJoCTUKEHUS U TIEPCIIeKTUBBI XPOMOCOMHOM U TCHHOU HH)XKCHEPUH. DKOJOTHIECKUE U dSTUYECKHE MPOOIeMbl TCHHON HHKEHEPHUU.

Menununckue Ouorexnonoruu. [loctrenomuas mudposas meauimuaa. [MIP-auarsoctrka. MeTaboI0OMHBIM aHaINW3, TEHOIEHTPUUECKUI
aHajgu3 MpOTEeOMa 4YeJIOBEeKa I OLEHKHM COCTOSHUSA €ro 340poBbs. lcronp30BaHME CTBOJIOBBIX KJIETOK. TapreTtHas Tepamus paka. 3D-
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OMOMHXKEeHEepHs U1 pa3paboTKH (GyHAaMEHTAIbHBIX OCHOB MEIMIIMHCKUX TEXHOJIOTUH, CO3/JaHHsI KOMIUIEKCHBIX TKaHEH COUeTaHUEM TEXHOJOTU I
TpEXMEPHOTOo OMONPUHTUHIA U cKad (O JUHTa U1 peIIeHHs] 3a7a4 IepCOHATN3UPOBAHHON MEIULIUHBL.

Co3anue BEKTOPHBIX BaKIUH C LIEJIbI0 o0ecrieueHnss KOMOMHUPOBAHHOM 3anmThl OT Bo30yauteneii OPBU, ycraHOBIEHIE MOIEKYASPHBIX
MexaHu3MoB pyHkimonuposanus PHK-cogepxanmx BHpycOB, BBI3BIBAIOIIMX OCOOO OMAacHbIC 3a00JI€BaHUS YEIOBEKA U KUBOTHBIX.

JdemMoHcTpanumn

Tabmuubr u cxembl: «/cnoiab30BaHWE MHMKPOOPTaHU3MOB B IPOMBIIUIEHHOM IPOM3BOACTBE», «Kierounas wunxkeHepus», «l eHHas
WHKEHEPUS.

JlabopaTopHasi padoTa «/3ydeHne 0OBEKTOB OMOTEXHOIOTHI.

IIpakTyeckas padora «lloaydeHre MOJTOYHOKHUCIIBIX IPOAYKTOBY.

JKcKypeus «broTexHonorus — BaxxHelIas MPOU3BOANUTENbHAS CUIIA COBPEMEHHOCTH (Ha OMOTEXHOIOTUYECKOE ITPOU3BOICTBO)».

11 KJIACC

Tema 1.3apoxaeHue u pa3sBuTHE IBOJIOIMOHHBIX MIPeJACTABJIEHUI B OM0JIOTHH

OpomonronHas Teopus Y. Jlapsuna. [Ipennocsuiku BOSHUKHOBEHUS AapBuHU3Ma. JKu3Hb 1 Hay4Has nestenbHocTh Y. JlapBuHa.

JIBuoKyImme cuibl 3BONIIOIMHU BUI0B 1o Y. JlapBuHY (BbICOKasi HHTEHCUBHOCTh PA3MHOXEHUS OPraHU3MOB, HAClIEJICTBEHHAs! H3MEHUUBOCTD,
00opr0a 3a CyIeCTBOBaHNE, €CTECTBEHHBIM M HCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunternueckoir teopum 3Bomonuu (CTD). HeittpanbHas teopus sBomroruu. CoBpeMeHHas 3BOJIONUOHHAS OHWOIOTHSL.
3HavYeHUe YBOJIOIMOHHON TEOpUH B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOW KapTHHBI MUPA.

JdeMoHcTpauuu

[loptpersr: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kroswe, Y. Japeun, C. C. YerBepukos, 1. 1. llImansraysex,
Jx. Xonpgeiin, J1. K. benses.

Tabmuubr u cxembl: «Cuctema xuBod npuponsl (mo K. Jlunnew)», «JlectHuna >xuBbIX cymecTB (mo Jlamapky)y, «MexaHusm
(dbopMupoBaHMs IPUCIIOCOOICHUH y pacTeHU U *KUBOTHBIX (1o Jlamapky)», «Kapra-cxema mapmpyra nyremectsust U. Japsunay», «Haxonku Y.
Hapsuna», «®opmbl 00pbObI 3a cymecTBoBaHuE», «Ilopoasl romydei», «MHoOroodpasue KyiabTypHBIX (GopM KamycTb, «Ilopoasl momammHux
KHUBOTHBIX», «Cxema 00pa3oBaHus HOBBIX BHIOB (110 Y. /lapBuny)», «CxemMa COOTHOLICHUS IBIKYIIMX CHJI BOIIOLHIY, « OCHOBHBIE TTOJI0KECHHUS
CUHTETUYECKON TEOPUH IBOTIOLIMM.

Tema 2. MUKpP0IBOIONHUS U €€ pe3yJIbTaThl
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[Momynsiuust Kak 3JeMeHTapHas eauHuia 3Boionuu. CoBpeMEHHBIE METOJbl OLEHKH TE€HETHYECKOro pPa3HOOOpas3usi M CTPYKTYPHI
nonyssiiuii. i3sMenenne reHodoHaa MONYIISAIUKA KaK 3JIEMEHTapHOE DBOJIOIMOHHOE SIBIICHHE. 3aKOH reHeThuueckoro paBHoBecus Jx. Xapau, B.
Baiinbepra.

OneMeHTapHble (HaKTOPbI (IBMIKYIIME CHJIBI) HBOJIONUH. MyTanuoHHBIA mporecc. KomOuHatuBHas m3MeHYUBOCTH. Jlpeiid reHoB —
cllyyaiiHble HEHaNpaBJIeHHbIE U3MEHEHHUs 4acTOT aiiesneil B monymsuusax. Dddext ocHoBarens. Igpgexm 6ymuvirounozo coprviuxa. Cuudicenue
2eHemu4ecKo20 pazHoobpaszusa: npudunvl u cieocmsus. Ilposenenue s¢pgpexma Opeiigha 2enoe 6 boabuwiux u manrvlx nonyasayusx. Murpanuu.
W3onsiumst momyasiuii: reorpadgudeckas (IpocTpaHCTBEHHAs ), OMoorndeckas (penpoyKTHBHAS).

EcrectBennsiii otbop — HampaBmsonmi (aktop sBomonuu. DopMbl  €CTECTBEHHOTO o0TOOpa: ABMXKYIIMNA, CTaOWIM3UPYIONIUH,
paspeiBatonmii (Au3pynTuBHbBIN). [To10BOI 0TOOP. BOZHUKHOBEHUE U 3BOJIOUS COIIMAIBHOTO MOBEACHHS JKUBOTHBIX.

[Tprcroco6IeHHOCTh OPTaHM3MOB KaK PE3YJIbTaT MHUKPOIBOIIONHMH. BO3ZHMKHOBEHHE MPHUCIIOCOOJICHUH y OpraHu3MoB. ApoMopdo3bl U
uanoanantanuu. Ilpumepsl mnpucnocoOneHuit y opraHu3moB: Mopdosorudeckue, (usnonornyeckue, OMOXUMHUYECKHE, IOBEJACHUYECKHE.
OTHOCHUTENBFHOCTD MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepun u crpyktypa. BumooOpa3zoBaHue Kak pe3yabTaT MUKPOIBOIIONHHU. M30ms1ius — Kiro4eBoi (hakTop BUI000pa30BaHUS.
I[lyru w cmocoOsl  BHA000pa3oBaHUA:  ajulomaTpuyeckoe (reorpadudueckoe), CHUMIATPUUYECKOe (IKOJOTHYECKOE), «MTHOBEHHOE)
(monumIonM3anus, rubpuan3anus). JauTeasHOCTh SBOTIOIMOHHBIX MTPOLIECCOB.

Mexanu3mbl HOpMUPOBAHUS OMOJIOTHYECKOTO pa3HOOOpa3Hsl.

Ponp sBomonMoHHON OHMOJOTHM B pa3pabOTKE HAYYHBIX METOJIOB COXpaHEHUs] OMopa3zHoOOpasvs. MHUKPOIBOIIONHS W KOIBOJIOIHUS
Mapa3uToOB U UX X0351eB. MexaHU3Mbl (POPMHUPOBAHNS YCTOMUYMBOCTU K AaHTUOMOTHKAM U CIIOCOOBI OOPHOBI ¢ HEH.

JdemMoHcTpanumn

IToptpersl: C. C. UerBepukos, J. Maliip.

TaGmuubl m cxembl: «MyTallMOHHas H3MEHYMBOCTHY, «llomymsunuoHHass cTpykTypa BuIa», «Cxema MpOSBICHHUS 3aKOHAa Xapau—
Baitn6epray», «JIBroKymme CHIIBI 3BONIONHUHY, «IKOJIOTHYECKAs H3OJAIUS TOMYISIUA ceBaHCKOW Qopenn», «['eorpaduueckas wu30JsIHAsI
JTUCTBEHHUIIBI CHUOMPCKON ¥ JUCTBEHHUIBI Naypckoi», «[lomynsiuoHHBIE BOJIHBI YUCICHHOCTH XWINHUKOB U XKepTB», «Cxema AeHCTBHS
€CTECTBEHHOTO  0TOOpa», «®Dopmbl OOpEOBI 3a  cymecTBoBaHUE», «WHAycTpuanpHbBi  MenmaHu3M», <« KUBBIE  HCKOIMAaEeMBbIE,
«IlokpoBUTENbCTBEHHAsE  OKpacka O KMBOTHBIX», «lIpemympexparomasi oOKpacka  KHUBOTHBIX», «DHU3MONOrMYEcKHe  aJanTaiumy,
«IIprcnocoOIEHHOCTh OPraHU3MOB M €€ OTHOCUTEINBHOCTEY, «Kputepun Bunay», «Buabl-nBoitHukn», « CTpyKTypa Buaa B mpupoje», «CrocoOs
BUJ000pazoBaHusy», «leorpapuyeckoe BuI000pazoBaHME TPEX BUIOB JaAHIABIIEH», «DKOJIOTHYECKOe BUA000pa3oBaHUE BHUAOB CHHUIY,
«ITomumnmonapl pacteHu», «KarmycTHO-peedHbIil THOPUI.
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OOopynoBanue: repbapuu pacTeHU, KOJJICKIIUU HACEKOMBIX, Uydelia IITULl U 3BEpel ¢ MpUMepaMH Pa3InYHbIX IPUCIIOCOONICHUH, dydena
IITHI] ¥ 3BEPEH pa3HBIX BUAOB, repOapuu pacTEHUM OJIM3KUX BUIOB, 00Pa30BaBIIMXCS PA3IMYHBIMHU CTIOCOOAMH.

JlaGopaTopHasi pa6oTa «BbIsiBIeHHe H3MEHUNBOCTH Y 0COO€H OHOTO BUIAY.

JlaGopaTopHasi padora «IIpucnocobieHnst OpraHM3MOB U UX OTHOCHUTEIIbHAS 11eJIECO00Pa3HOCTDY.

JlaGopaTopHasi pa6ora «CpaBHEHHE BUIOB IO MOP(OTOTHUECKOMY KPUTEPHION.

Tema 3. Makpo3BoJnronus U eé pe3yJibTaThbl

Mertonpl M3y4eHUsS MakKpodBOJIONUH. [lameoHToNIOrMuecKre MeTolbl U3ydeHus sBoiouuu. Ilepexoausie GopMbl U (QHIOTEHETHUECKHE
PSABI OPTraHU3MOB.

Bbuoreorpaguyeckue Metonsl u3ydeHus spononuu. CpaBHeHHne ¢uiopbl U (hayHbl MAaTEPHUKOB U OCTPOBOB. broreorpaguueckue obnactu
3emuid. BUbI-9HIEMUKY U PETTUKTHI.

OMOpPHUOIOTHYECKUE U CPAaBHUTEIBHO-MOP(OIOTHUECKUE METO/IbI U3YyUEeHHSI SBOIOIUH. [ 'eHeTHUecKe MEXaHU3Mbl 3BOJIIOLIUHA OHTOTEHEe3a
U TIOSBJICHUS HBOJIOLMOHHBIX HOBIIECTB. ['OMOJIOTMYHBIE M AHAJIOTMYHBIE OpraHbl. PynnMeHTapHblE OpraHbl M aTaBU3MblL. MOJIEKYISIpHO-
reHeTHYeCcKue, OMOXMMHUYECKHE U MaTeMaTHUYeCKUEe METObl U3y4eHHs 3BoNtonH. ['oMonoruunbie reHsl. COBpeMEeHHBIE METO/bI MTOCTPOCHUS
(UIOTeHETUYECKUX IEPEBBEB.

XpOMOCOMHBIE MYTAllU{ U 3BOJIIOLMSI TEHOMOB.

Ob0ume 3akoHOMEpHOCTH (TpaBuia) H3BoMONUU. [lpunyun cmenwvt @ynxyuti. HeoOpaTUMOCTh SBONIONUHM. AJAaNTHUBHAS paaHaIlusl.
HepaBHOMEpHOCTH TEMITOB 3BOTIOLUH.

JdeMoHcTpauuu

[Toptpetsr: K. M. Bap, A. O. Koanesckuii, @. Mrosuiep, 3. ['ekkenb.

TaGmuubl 1 cxembl: «DUIOTCHETUYECKUH DS JIOMAIN», «ApPXEONTepUKC», «3Bepo3yOble smepb», «Crerouedansny, «PUHHOGUTHD),
«CeMeHHbIe TanOpoTHUKN», «bruoreorpaduyeckue 30ub1 3emuny, «peiid koHTUHEHTOBY, «PenukTh, «HavanbHble cTaauu SMOPHOHAIEHOTO
pa3BUTHSI TIO3BOHOYHBIX JKUBOTHBIX», «['OMOJOrMYHBIE M aHaJOTUYHbIE OpraHbl», «PyauMeHTh», «ATaBU3MBD), «XPOMOCOMHBIE HaOOPbI
YeNIoBeKa U MMITIaH3e», «I JTaBHbIe HallpaBIeCHUS HBOTIOIUNY, «O0IMe 3aKOHOMEPHOCTH IBOIIOLIUN.

OOopynoBaHMe: KOJUIGKIIMH, TepOapu, MYISDKM HCKOMAEMBIX OCTAaTKOB OPraHU3MOB, MYJSDKM TOMOJIOTMYHBIX, aHAJIOTHYHBIX,
PYAMMEHTApHBIX OPraHOB U ATaBU3MOB, KOJUIEKIIUHA HACEKOMBIX.

Tema 4. IIponcxoxkaeHne 1 pa3sBUTHE JKU3HHU Ha 3eMJie

Hayunble rumoTesbl MpoUCXoKIeHus *U3HM Ha 3emuie. AOuoreHe3 u naHcnepmusi. JloHaydHble MpeACTaBICHUS O 3apOXKACHUM KUZHU
(kpeanrmorn3Mm). ['umore3a MOCTOSTHHOTO CcamMO3apoKIeHHS >XKU3HU U e€ ompoBepxkeHue omnbitaMu @. Pemau, JI. Cnamnannanwm, JI. Tlactepa.
[TpoucxoieHNE )KU3HU B aCTPOOUOIIOTUSI.
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OCHOBHBIE 3Tambl HEOPTaHUYECKOW IBONMIONMU. [ImaneTapHas (TeoloTHuyYecKast) SBONIONHS. XUMUYECKast dBOITIONU. AOMOTEHHBIA CHHTE3
OopraHuYecKux BemecTB u3 Heopranndeckux. Onbir C. Muiepa u I'. FOpu. O6pa3zoBanue nmosmmepoB u3 MoHOMepoB. KoariepBaTHast runoresa A.
W. Onapuna, runore3a nepsudHoro OynboHa k. XomnaeliHa, renernyeckas runore3a I'. Mémnepa. Pubosumel (T. Yek) u rumoresza «mupa PHK»
VY. T'unbepra. @opmupoBanre MEMOpaH U BOBHUKHOBEHHE TPOTOKIETKH.

Uctopuss 3emnm u meronsl €€ u3ydeHus. VIckomaemble OpraHM4eckue OcCTaTKu. ['eoxpoHosorusi u €€ metonbl. OTHOCUTENbHAS U
a0COTIOTHAS TEOXPOHONIOTHS. | '€0XpoHOIOTHYECKasl IIKAJIA: SOHBI, IPbI, TEPUOIBI, ITIOXH.

HauansHbie 3Tamsl opraHudeckoil SBoOINH. [[0sBICHIE U YBOIOIUS IEPBBIX KIETOK. DBOIIONUS MeTabomu3Ma. Bo3HHKHOBEHUE TIEPBBIX
skocucteM. CoBpeMeHHbIE MUKPOOHBIE OMOTIIIEHKH KaK aHaJIoT MepBbIX Ha 3emiie coodmecTB. CTpoMatonutsl. [IpokaproThl U 3yKapHOTHI.

[TpoucxoxaeHre 3yKapuor (CUMOHOTeHe3). DBOTIOIUOHHOE MTPOUCXOKIACHHE BUPYCOB. [IpoHcX0kAeHHE MHOTOKIETOUYHBIX OPTaHN3MOB.
Bo3HUKHOBEHNE OCHOBHBIX IPYIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIEC ATalbl YBOIONNUH BBICIIIMX pacTeHUui. OcHOBHBIE apoMopdo3bl pacTeHuil. Beixoa pacteHuit Ha cymly. [losiBlieHrEe CIOPOBBIX
pacTeHull 1 3aBoeBaHue UMU cyll. CeMeHHbIe pacTeHus. [ [porcxokieHre [IBETKOBBIX PACTEHUI.

OcCHOBHBIE ATaITbl BOJTIONHNH KUBOTHOTO MUpa. OCHOBHBIE apoMOp¢ 03kl )KUBOTHBIX. BeHickas ¢gayna. KemOpuiickuii B3pbIB — MOSIBJICHUE
COBpEMEHHBIX THUMOB. [lepBbie XOpa0OBBIE XWUBOTHBIC. JKH3HB B BOJIe. DBOJIONMS TMO3BOHOYHBIX. [IpomcxoxaeHue ambuOuii W PENTHIINMN.
[IpoucxoxeHne MICKOMHUTAIONMX U NTUL. [IpuHIUn kimoueBoro apomopdosa. OcBoeHre 6eCro3BOHOYHBIMU U TTO3BOHOYHBIMU KUBOTHBIMU
CyLIN.

Pa3BuTHe xu3HU Ha 3eMiie O 3paM | MepruoaaM: apxei, MpoTepOo30i, maaeo30i, Me3030M, KaitHO30i. O0IIast XapaKTepUCTUKA KINMaTa 1
T€0JOTHYeCKUX IMporieccoB. [losBIeHNEe U paclBeT XapaKTEPHBIX OPraHU3MOB. YTIIe0Opa3oBaHUE: €r0 YCIOBHS M BIUSHUE HA Ta30BBIA COCTaB
aTMocdepsl.

MaccoBble BBIMHUpAHUSI — DOKOJOTMYECKHE KpU3UCHl mpoupioro. IlpuumHbl M CcHeacTBUS MacCOBbIX BbiMUpaHUM. CoOBpeMEHHBIN
IKOJIOTHYECKUH KpU3HC, ero ocodbeHHocTu. [Ipobnema coxpaneHnust buopaznooOpasus Ha 3emiie.

CoBpeMeHHas cucTemMa oprannyeckoro Mupa. [Ipunuumns! kinaccudukanuy opranu3MoB. OCHOBHbBIE CHCTEMaTHYECKUE TPYIITbBI OPraHU3MOB.

JdeMoHcTpauuun

[optpetsr: @. Peau, JI. Cnamnannaunu, JI. [lactep, M. 1. Meunukos, A. Y. Onapun, x. Xonzaeitn, I'. Ménnep, C. Muinnep, I'. FOpu.

Tabmumer u cxembl: «Cxema omnbita @. Penny», «Cxema omnbira JI. Tlactepa mo m3ydeHHnio camo3apokaeHHs ku3Hn», «Cxema ombita C.
Muinepa, I'. FOpu», «Otansl HeopraHudeckoil 3Bononun», «I eoxpoHosornyeckas mkaita», «HadaapHble 3Tanbsl OpraHUYECKON 3BOIIOLUNY,
«CxeMa oOpa3oBaHHSI JYKapuOT MyTEM cuMOMOTeHe3a», «Cucrema >XUBOW TpUPOIb», «CTpoeHue BHpyca», «ApoMopdo3bl pacTCHHIN,
«Puanoute», «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOUHBIE BOMOpoCTn», «Mxu», «llamopoTHUkN», «I O0JOCEMEHHBIE PACTCHUS,
«OpraHbl BETKOBBIX pacTeHU», «CxemMa pa3BUTHS KUBOTHOTO MUPa», «ApomMopdosbl KUBOTHBIXY, «[IpocTeiinmey, «KUIIeuHONMOMIOCTHBIE,
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«[Inockue uyepBu», «UneHuctonorue», «PuiOb, «3eMHOBOMHBIE», «lIpecMbikatonmecs», «lItumpy, «Mnekonuramnme», «Pa3Butue xu3Hu B
apxenckoi 3pey, «Pa3BuTHe )KU3HU B MIPOTEPO3OMCKON 3pe», «PazBuTHE KU3HHU B AIEO30MCKOM 3pe», «Pa3BUTHE )KU3HU B ME3030MCKOM 3pe»,
«Pa3BuTHE )X13HU B KallHO301CKOM 3pe», «CoBpeMEHHast CUCTEMA OPraHU4eCKOr0 MUpay.

ObopynoBanue: repOapu pPACTCHUN pPa3IUYHBIX OT/AETOB, KOJUICKIIMM HACEKOMBIX, BIIXXHBIC IIPEmapaThl KXUBOTHBIX, PAKOBHUHBI
MOJUIFOCKOB, KOJUIEKIIMM HIJIOKOKHX, CKEJIEThl MO3BOHOYHBIX MXMBOTHBIX, Yydeja MTHUL U 3BEpEl, KOJUIEKIUH OKaMEHEJIOCTEH, MOJIE3HBIX
HMCKOMAEMbIX, MYJISKM OPraHUYECKUX OCTATKOB OPraHU3MOB.

BupryanbHas jgaGopaTtopuasi padora «MogenupoBanue omnbiToB Mmmepa—tOpu 1mo u3ydeHHi0 abMOTeHHOTO CHHTE3a OPraHHYeCKHX
COCIMHEHUN B IEPBUYHOM aTMOcheper.

JlabopaTtopHasi padora «/3ydyeHue v onmucaHne HCKOMAaEeMbIX OCTAaTKOB IPEBHUX OPTraHU3MOB).

IIpakTHyeckasi padora «/3ydeHne ocOOEHHOCTEH CTPOCHUS PACTCHHI Pa3HBIX OTACIIOBY.

IIpakTHyeckasi padora «M3ydeHne ocOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX.

Tema S. IIpoucxoxkaeHne 4e10BEeKa — AHTPONIOTeHe3

Pa3zpgensl v 3agaun aHTpOnoaoruu. MeToipl aHTPOIIOJIOTHH.

CranoBieHHE NPEICTaBICHUIN O TPOUCXO0KICHUH YesIoBeKa. Penurno3nsie Bo33peHus. COBpEMEHHBIE HayYHbIE TEOPHUU.

CxoncTBo 4enoBeka € JKMBOTHBIMM. CucTeMaTHuyecKoe IOJIOKEHUE 4YesoBeka. CBHUAETENbCTBA CXOJCTBA YEJIOBEKA C JKMBOTHBIMU:
CpaBHHUTENIbHO-MOp(dooruueckue, sMOpuonornyeckue, (U3NOIOro-OMoXUMHUYEecKue, MoBeAeHueckre. OTINYMsl YeloBeKa OT JKUBOTHBIX.
[Ipssmox0k1eHNE M KOMILIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BuTHE TOJI0OBHOIO MO3Tra U BTOPOM CUTHAJIIBHOW CUCTEMBIL.

JIBrokymmpe cuibl ((pakTophl) aHTpONOreHe3a: OMOJOrHYecKue, conuanbHble. COOTHOLIEHHE OMOJIOTMYECKUX U COLHUAIBHBIX (PaKTOPOB B
AHTPOIOrEHE3E.

OcHOBHBIE CTagUM aHTpomoreHe3a. PaHHUE ueIOBEeKOOOpa3Hble O00E3bSHBI (NMPOKOHCYIB) W paHHUE TOHTHIBI — OOIMe NpPEeaKu
4eJI0BEeKOOOPa3HBIX 00€3bsH U JIIOJICi. ABCTPAIONUTEKH — JABYHOTHE MPEIKH Jojeil. UenoBek yMerblil, epBble U3TOTOBICHUS OPYAUN Tpy[a.
UYenoBek NpsSAMOXOASAIMN W TEPBBIA BBIXOJ JItojAeH 3a mpenenbl Adpuku. YenoBek reraenbOeprckuii — oOmmMi TpeaoK HeaHIePTAIbCKOTO
YeJI0BEKa M 4YeJI0BEKa pa3yMHOro. YesloBek HeaHACPTAIBCKUNM KaK BUJ JIFOJEH XOJIOJHOIO KiMMaTa. YeloBeK pa3yMHBI COBPEMEHHOIO THIIA,
JICHUCOBCKHUH YeJI0OBEK, OCBOCHUE KOHTUHEHTOB 3a npeaenamu Adpuku. [lageoreneTnka u najaeoreHoMHuKa.

DBOJIONHS COBPEMEHHOTO 4YeJIOBeKa. ECTECTBEHHBIH OTOOpP B MOMYISIUAX 4YelIOBeKa. MyTallMOHHBIM MPOIECcC M MOJUMOPHHU3M.
[omynsaroHHBIe BOJIHEL, Apeiid TeHOB, MUTpaIus U «3(G(HEKT OCHOBATEID B MOMYJISAIUSIX COBPEMEHHOTO YEIIOBEKA.

Uenoseueckue pacel. [lonstue o pace. bombmme pachkl: eBporeonaHas (€Bpa3uiicKas), aBCTpajo-HETpoWAHas (dKBaTOpUAJIbHAS),
MOHTOJIOMHas (a3uaTCKo-aMepuKaHCcKas). Bpemss M myru pacceneHus yenoBeka no rmiaHere. EanHcTBO wenoBedeckux pac. Hayunas
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HECOCTOATENHHOCTh pacu3ma. [IpucrnocoOIeHHOCTh YellOBeKa K Pa3HbIM YCIOBHUSM OKpYyXKaromiel cpensl. BrnusHue reorpaduyeckoit cpeapl u
npeiida reHoB Ha MOPGOJIOTHIO U (HU3UOJIOTHIO YETIOBEKA.

MexIuCIUIIMHAPHBIE METOBI B (PM3MUECKOM (OMOJIOTHYECKO) aHTPOIOJIOTHH. DBOJIOIMOHHAS aHTPOIIOJIOTHS U TAJIe0aHTPOIOIOTHS
YeJI0BeUYEeCKUX MOMysAuil. buoconmanbHble UCCIenoBaHUs MPUPOBI YesoBeKa. VccnenoBanue KOIBOMIOIUNA OUOIOTHYECKOTO M COIIHAIBHOTO B
YEJI0BEKE.

JdeMoHCcTpauuu

Ioprpersr: Y. dapsun, JI. JIuku, . f. Porunckuit, M. M. I'epacumos.

Tabmuier 1 cxembl: «MeToIbl aHTPOIIOIOTHNY, «[ 0JIOBHON MO3T YesoBekay, «HemoBekooOpa3Hble 00e3bsHBDY, « CKEJIET YeJIOBEKa M CKEJIEeT
umMnan3e», «PyIuMeHThl U aTaBU3MbD, «JIBUXKYIIME CUITBI aHTPOIMOTeHEe3ay, « IBOJIIOIMOHHOE JIPEBO YEJIOBEKaY, «ABCTPATIONUTEKY, «YeloBek
yMETBIY, «HemoBek npaMoxoasaumiiy, «JlenncoBckuid yenosek» «Heanaepranpuby, « KpomaHboHIED, «IIpeakn yenoBekay, «3Tamnbl 3BOJIOIUN
4yesnoBekay, «Pacel uenoBekay.

OOopynoBaHue: MYISDKH OKaMEHEJIOCTEH, MpeMETOB MaTepralbHOM KYIbTYpHI IPEAKOB YeJI0BEKa, penpoaykiuu ((poTorpadun) KapTuH ¢
MH(POJIOTHIECKUMU U OUOJICHCKUMH CIOKETaMHU TMPOMCXOXKIACHHUS YesoBeka, (Gororpaduu HaXOJOK HMCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJET
YeJI0BEKa, MOJIEIIb Yepena YeJI0BEeKa 1 yepena MUMIaH3€, MOIENb KUCTH YeJIOBEKA U KMCTH IIMMITaH3€, MOJIEIN TOPCA IIPEAKOB YETIOBEKA.

JlaGopaTtopHas paGora «l3yueHue 0cOOEHHOCTEH CTPOCHUS CKeJIeTa YeI0BEKa, CBA3aHHBIX C MPSMOXOKICHUEM.

IMpakTyeckas padora «/3ydyeHne HKOJIOTHYECKUX aJanTallui YET0BEKa.

Tema 6. IK010TUs — HAYKa 0 B3AUMOOTHOIIIE HUSIX OPraHU3MOB M HAJIOPraHu3MeHHBIX CHCTEM C OKPY Kaloue il cpeaoi

3apokneHue U pasButue dkojoruu B Tpymax A. ['ymGonbara, K. @. Pymee, H. A. Cesepuosa, 3. I'ekkens, A. Tencnu, B. H. Cykauéga.
Paszpgensl u 3agaun sxko0n0run. CBsI3b 3KOJIOTHU C IPYTUMU HayKaMHU.

Mertonsl skonoruu. [loneBbie HAOMIOAEHUS. DKCIEPUMEHTHI B DKOJOTHH: MPUPOIHBIE U JTabopaTopHble. MoaeanpoBaHUE B HKOJOTHH.
MOHUTOPHUHT OKPYXKAIOMIEH CPEeJbl: TOKAThHBIN, PETUOHAIBHBIN U TTI00aThHBIN.

3HauYCHUE SKOJIOTHYECKMX 3HAHWUM JUIs 4YeJIOBeKa. ODKOJOTMYECKOE MHPOBO33PEHHE KaK OCHOBA CBSI3€H YEJIOBEUECTBA C IPUPOIOM.
@opMHUPOBAHKE IKOJIOTHYECKOHN KYJIBTYPhl U DKOJIOTMYECKON IPAMOTHOCTH HACEJICHHUSL.

JdeMoHcTpauuu

[Toptpetsr: A. 'ym6onsar, K. @. Pynse, H. A. Ceeprios, 3. I'ekkensb, A. Tencnu, B. H. Cykaués.

Tabmuiet u cxembl: «Pa3nensl 3K0IOTUnY, «METOIbI IKOJIOTUNY, «CXeMa MOHUTOPHHTA OKPYXKAIOIICH CPEIbD).

JlaGopaTopHasi padora «/3ydeHue MeTOI0B SKOJIOTUUECKUX UCCIIEAOBAHUINY.

Tema 7. Opranusmbl 4 cpe/ia 00UTAHUA
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Okonornyeckue (GakTopbl U 3aKOHOMEpPHOCTH uX AeWcTBus. Knaccuduxarus skonornyeckux (pakTopoB: aOMOTHYECKHE, OMOTHYECKHE,
anTporioreHHple. OOmMe 3aKOHOMEPHOCTH JeicTBUs dKojormuyeckux (akropo. [IpaBuno mumaumyma (K. Ilnpenrens, 0. JInbux).
TonepaHTHOCTH. DBpUOMOHTHBIE U CTECHOOMOHTHBIC OPTaHU3MBI.

Abuotnueckue ¢aktopbl. CBeT Kak 3KoJorMueckuii (akrop. JlelicTBHE pPa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OpraHU3MBI.
DKOJIOTUYECKHE IPYIIIbl PACTEHUI U KUBOTHBIX 110 OTHOLICHUIO K cBeTy. CUTHaIbHas poib cBeTa. DOTONEPUOIU3M.

Temmneparypa kak skojoruueckui Qaxrtop. JleiicTBue TemmepaTrypsl Ha OpraHu3Mbl. [TOMKHUIOTEpMHBIE B TOMOMOTEPMHBIE OpPraHU3MBL.
OBpPUTEPMHBIE U CTEHOTEPMHBIE OPIaHU3MBI.

Brnaxxnocte kak skonormyeckuit pakrop. [Ipucmocobnenns pacTeHui K MoaepKaHuio BogaHoro Oananca. Kmaccudukamus pacteHuit mo
OTHOILCHUIO K BoJie. [IprcrocobieHus dKUBOTHBIX K U3MEHEHHIO BOAHOTO PEXKUMA.

Cpenpl oOUTaHUSI OPraHU3MOB: BOJHAs, Ha3€MHO-BO3/YIIHAs, TTOYBEHHAs, TNTyOMHHAs MOANOYBEHHAs, BHYTpUOpraHU3MeHHas. PU3NKo-
XUMHUYECKHE 0COOEHHOCTH cpeJl 00MTaHusi opraHu3MoB. [Iprcriocobnenns opranu3MoB K )KU3HU B Pa3HbIX cpelax.

buonornueckue putmbl. Buenmue u BHyrpeHHHE pUTMBL. CyTOYHBIE M TOAWYHBIE PUTMBL [IprcrocoOIeHHOCTh OPraHM3MOB K CE30HHBIM
M3MEHEHUSM YCIOBUN JKU3HU.

Kuznennsie ¢hopmer opranu3moB. [loHsTre o xu3HeHHOU (hopme. KusHeHHbIe HOPMBI pacTCHUN: NEepPEBbs, KYCTAPHUKHU, KYCTAPHUUKH,
MHOTOJIETHHE TPaBbl, OJIHOJIETHUE TpaBbl. JKu3HEHHBIE (POPMBI )KUBOTHBIX: THAPOOHOHTHI, T€OOMOHTHI, a3pOOHOHTHL. OCOOEHHOCTH CTPOCHHUS U
o0Opa3a >KU3HU.

buortnueckue daktopsl. Buabl OMOTHYECKMX B3aMMOACHCTBUI: KOHKYPEHIIHS, XHUIMHHUYECTBO, CUMMOMO03 u ero ¢opwmsl. [lapazutusm,
KOOTIepalysi, MyTyaiau3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxieOHn4yecTBO). HeTpoduyeckue B3anmoaencTBus (Tonuuyeckue, Gopudeckue,
(dhabpuveckue). 3HaueHHE OMOTHYECKUX B3aMMOJCHCTBUU I CYIIECTBOBAHUS OPTaHU3MOB B cpeie oOutaHus. [IpuHIMI KOHKYPEHTHOTO
UCKJIIOUEHUS.

JdeMoHCcTpauun

Tabmuuel U cxembl: «OKonorudeckue (akTops», «CBETOBOW CHEKTP», «IKOJIOTUYECKHE TPYMIIbI )KUBOTHBIX M0 OTHOILIEHHUIO K CBETY»,
«TennokpoBHBIC KHBOTHEIE», «XOJOJHOKPOBHEIC KUBOTHBICY, « DU3HOJIOTHYECKUE alaNTallud KUBOTHBIX», «Cpeapl OOMTaHUS OPTaHU3MOBY,
«buonornueckue putMb, «KusHeHHBIE (OPMBI pacTeHUi», «Ku3HEHHBIE (OPMBI KUBOTHBIX», «DKOCHCTEMA IMPOKOIMCTBEHHOTO JIECA,
«IKocHucTeMa XBOMHOTO Jecay, «llemn nutanusy, « XunmEnuectBoy, «llapasutuzmy, «Konkypermus», «Cumonosy», « Kommencanmzm.

OOopynoBanue: repOapuu pacTeHUW W KUBOTHBIX, MPUCIIOCOOJEHHBIX K BIMSHHUIO PA3IUYHBIX SKOJOTMUYECKUX (PaKTOpOB, repdapuu
CBETOJIIOOMBBIX, TEHETIOOMBBIX U TEHEBBIHOCIWBBIX PACTEHUM, CBETOIIOOMBBIC, TEHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE PAaCTEHUS,
repOapud M KOJUICKIIMHA TETUIOJIOOMBBIX, 3MMOCTOMKHX, MOPO30YCTOMYMBBIX pACTEHMM, Uydejga NTUIl W 3Beped, repOapuu pacTEHHU,
OTHOCSIIMXCS K TUTpoduTam, kcepopuram, Me30(uTaM, KOMHATHBIE PACTCHHS JAHHBIX TPYII, KOJUICKIIUU JKUBOTHBIX, OOMTAIONIMX B Pa3HBIX
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cpenax, repdapuu M KOJUICKIIMU PACTEHUM U KUBOTHBIX, O0JIAAIONMX YePTaMU TPUCIIOCOOIEHHOCTH K CE30HHBIM U3MEHECHHSM YCIIOBUH KU3HU,
repOapyy M KOJUIEKIIUU PACTEHUM M KUBOTHBIX PA3IMYHBIX KU3ZHEHHBIX (OPM, KOJIIEKIIUHU )KUBOTHBIX, YJACTBYIOIIMX B PA3TUYHBIX OMOTUYECKUX
B3aUMO/ICHCTBUSIX.

JlaGopaTtopHas paGora «BrisiBnieHre mpucrnocoOIeHN OPraHu3MOB K BIUSHUIO CBETAY.

JlabopaTopHasi pa6oTa «BplsiBieHHE TPUCTTOCOOIEHUM OPTaHN3MOB K BIUSIHHIO TEMIIEPATYPhD».

JlaGopaTopHas paGoTa « AHATOMHYECKHE OCOOCHHOCTH PACTEHUH U3 PA3HBIX MECT OOUTAHUS.

Tema 8. JkoJs10rusi BUI0B ¥ MOMYJIALMIA

DKOJIOTHYECKUEe XapakTepucTuku nonyinsuuu. [lomynauus kak Ouonoruueckas cucrema. Poilb HEOTHOPOAHOCTH cpelbl, (pU3ndecKux
0apbepoB U OCOOCHHOCTEH OMOJIOTUH BUIIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpHI Momyisiuii. OCHOBHBIC TTOKA3aTEI! MOMYJISIINH:
YUCJIEHHOCTbD, INIOTHOCTh, BO3PACTHAA U MOJIOBAs CTPYKTYpa, POKAAEMOCTb, IPUPOCT, TEMIT pOCTA, CMEPTHOCTh, MUTPALIUSI.

OKkoJsiornueckas CTpykTypa nomyimsinuu. OIeHKa 4YHMCIeHHOCTH nonyiasuuu. JlmHamuka nomynsaiuu u e€ peryisauus. buornueckuit
MOTEHLMaN Nonyisuu. MoaenupoBaHue TUHAMUKHU nonyiasiuuu. KpuBble pocTa 4MCIEHHOCTH momyisiiuu. KpuBble BDKHUBaHUSA. Perymsuus
YHCJIIEHHOCTH NOMYJIALUNA: POJb PaKTOPOB, 3aBUCAIIMX U HE 3aBUCALMX OT IUIOTHOCTH. DKOJIOTHYECKHUE cTpaTeruu BUaoB (r- u K-ctparerun).

[Tonsitne 06 ’koMOorMUecKoi HuIe Buaa. MectrooOouTanue. MHoromepHass Mojaenb 3kojorudeckoi Humm J[x.M. Xatunncona. Pazmepst
3KOJIOTMYeCcKOM HUM. [loTeHunanpHas v peanu30BaHHAs HULLH.

Bup xak cucrema nonynasinuid. Apeainbl BUI0B. BUIbl M MX )KM3HEHHBIE CTPATETUH. DKOJOTMYECKUE YKBUBAJICHTHI.

3aKOHOMEPHOCTH [TOBEJICHUSI U MUTPAalMii )KUBOTHBIX. bHOIOrnueckne nHBa3nu 4yKepOAHBIX BUJIOB.

JdeMoHcTpauuu

[TopTper: Ix. M. XaTyuHCOH.

Tabauiel M CcXeMbl: «JKOJOTHYECKUE XapaKTEePUCTHKU Monmymsinumy, «lIpocTpaHCTBEHHAs CTPYKTypa MOMyasiun», «BospacTHbie
nupaMuabl TOMysiun», «CKOPOCTh 3aCENIeHHUs] MMOBEPXHOCTH 3eMJIM pa3JIMUHBIMU OpraHu3Mammy», «Mogenb skonorudeckod Hunm J[x. W.
XaTYNHCOHAY.

Ob6opynoBanue: repOapuu paCTCHUH, KOJUIEKIINH )KUBOTHBIX.

JlaGopaTopHasi padora «IIpucriocoOneHus ceMsiH pacTeHUH K PacCeICHUION.

Tema 9. Dko0J10rus co00IECTB. JKOJOrH4Ye CKHUE CUCTEMEI.

CoobmectBa opranu3moB. bruorieHos u ero cTpykrypa. CBS3u MEXKIy OpraHu3MaMu B OMOIIEHO3E.

DkocucteMa Kak oTkpeiTas cuctema (A. [[x. Tencnou). yHKIHOHAIBHBIE OJJOKW OPraHU3MOB B 9KOCUCTEME: MTPOAYIIEHTHI, KOHCYMEHTHI,
penynenTsl. Tpoduueckue ypoBHu. Tpodudeckue nenu u cetu. Abuornueckue 010ku skocucteM. [TouBbl U uibl B 3kocucTemMax. Kpyrosopor
BEILECTB U MTOTOK YHEPTUU B IKOCUCTEME.
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OcHOBHBIE NTOKa3aTeNIN YKOCUCTeMBbL. bBuomacca u mpoayKIus. DKOJ0rHuecKre MUupaMuIbl 4ucell, OMoMacchl U YHEPTHH.

Jlunamuxa skocucmem. Kamacmpoghuueckue nepecmpotixu. @nyxmyayuu. HanpasieHHbIe 3aKOHOMEPHbBIE CMEHBI COOOIIECTB — CYKI[ECCUU.
[lepBu4HbIC 1 BTOPUYHBIE CYKIIECCUU M UX TPUYUHBL. AHTPOIIOTEHHBIE BO3/ICHCTBUA Ha cykileccun. KimmmakcHoe coobuiecTBo. buopasnoobpasue
Y TIOJTHOTA KPYrOBOPOTA BEIIECTB — OCHOBA YCTOWYMBOCTH COOOILECTB.

[IpupoaHbie SKOCUCTEMBL. DKOCUCTIEMbL 03ED U peK. DKOCUCmeMbl MOpell U OKeaHo8. IKOCUCmeMbl MYHOP, Jlecos8, Cmenet, nyCmblHb.

AHTpPOIIOreHHBIE IKOCUCTEMBI. ArposKocrucTeMa. ATpolieHo3. Pa3nnuus Mexay aHTpOIIOreHHBIMU U IPUPOJAHBIMHU SKOCUCTEMAMH.

VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. l'opoxackas ¢iaopa u ¢ayna. CuHaHTpoOmHM3anus TOPOJACKON (ayHBI.
buonornueckoe u Xx034iCTBEHHOE 3HAUEHHE arpO’IKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aUMOJACWUCTBUN OPraHMU3MOB B JIKOCUCTeMax. Ponb Kackaomoeo sgghexma u 6u006-
a0upuxkamopos (Knouesvix 6udos) 6 QyHKyuoHuposanuu sxkocucmem. IlepeHOC SHEPrUM U BEIIECTB MEXKAY CMEXKHBIMH IKOCHCTEMaMH.
Y CTOMYMBOCTD OPraHU3MOB, MOMY/ISALMN U YKOCUCTEM B YCIIOBHUSAX €CTECTBEHHBIX U AHTPOIIOTEHHBIX BO3ACHCTBUN.

Mexanuzmuvl 6030elicmeus 3acpA3HeHUll PA3HLIX MUN08 HA CYOOPSAHUIMEHHOM, OpP2AHUBMEHHOM, NORVIAYUOHHOM U IKOCUCMEMHOM
VPOBHSAX, OCHOBbI IKOI02UUECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 8030eticmaus. MeTo0I0THsI MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIOTEHHBIX
9KOCHUCTEM.

JdeMoHCcTpauuu

[Toptpet: A. Ix. Tencnu.

Tabmumer u cxembl: «CTpykTypa OuWOIleHO3a», «DKOCHCTEMa IMMPOKOJUCTBEHHOTO Jieca», «IKOCHCTEMa XBOWHOTO JIecay,
«DyHKIIMOHAJIBHBIE TPYIIBI OPraHU3MOB B IKOCUCTeMe», «KpyroBopot BemiecTB B skocucTeMe», «Llenu nuranus (macTOUIIHASA, AETPUTHAN)Y,
«OKosornyeckasl mupaMuia Yucemn», « IKoJorudeckas nupamusa Onomaccel», « JKoJorudeckas nupamuia sueprun», «O0pazoBanue 00y0Tay,
«IIepBuuHas cykueccus», «BoccTaHoBIEHHE Jeca MOCIE 0Kapay, « IKOCUCTEMA 03€Pa», «ArponeHo3», «KpyroBopoT BEeHIECTB M OTOK 3HEPTUHU
B arporieHo3e», «IIpumepsr ypbosaxocucrem».

OOopynoBanue: repbapun pacTeHUH, KOJJIEKIIMM HACEKOMBIX, Uydelia MTHI] U 3Bepeil, repdapuu KylIbTYPHBIX U JTUKOPACTYILMX PACTEHHH,
aKBapuUyM KaK MOJEJb SKOCUCTEMBI.

IIpakTnuyeckas padora «l3yduenue u onucanue ypoo3KoCUCTEMBD».

JlaGopaTopHasi pa6oTa «/3ydeHue pazHOOOpa3usi METKHX MOYBCHHBIX WICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

JKCKypeusi «IDKCKypcus B TUNUYHBIA OuoreoneHo3 (B 1yOpaBy, Oepe3HSK, €IbHHK, Ha CYXOAOJIbHBIA HIJIM TOWMEHHBIA JIyT, 03€po,
00710TO)».

IKCKYPCcHUsl « IKCKYPCHUsI B arpOdKOCUCTEMY (Ha IOJI€ WU B TEIITUYHOE XO3SICTBO)».

Tema 10. Buocdepa — riiodajabHas IKocHcTEMA
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buocdepa — oOmennanerapHas o0oi04ka 3emid, Il CYIMIECTBYET MM CYIIeCTBOBasa XU3Hb. Pa3Butue mpezicrasieHuii o Ouocdepe B
Tpynax 2. 3tocca. Yuenue B. U. Bepuaackoro o 6uochepe. Obnactu 6uocheps! u e€ cocran. JKuBoe BemecTBo 6uocdepsl 1 ero GyHKIIHH.

3akoHOMEpHOCTHU cymiecTBoBaHuS Ouochepsl. OcobeHHOCTH OHMOchepsl Kak TMI00aTbHOW SKOocHCTeMBbl. J[MHaMHueckoe paBHOBECHE B
o6uocdepe. KpyroBopoTsl BemecTB 1 OMOre0OXMMHUYECKHE IUKIIBI (YIIIepoaa, a3oTa). PUTMuuHOCTD ABICHMI B Orochepe.

3onanbHOCTH Onocdepsrl. [lonstue o 6umome. OCHOBHBICE OMOMBI CYIIIM: TYHJZIpa, XBOWHBIC Jieca, CMEIIAHHbBIE M IIMPOKOJIMCTBEHHBIC Jieca,
CTEIH, CABaHHBI, TyCTHIHH, TPOITMYECKHE JIECa, BRICOKOTOPhs. KmuMmar, pacTUTENbHBIN 1 )KUBOTHBIA MUP OMOMOB CYIIH.

CtpykTypa u GyHKIHS )KUBBIX CHCTEM, OI[CHKA UX PECYPCHOTO MOTEHIIMAaIa U OMOCHEpHBIX PYHKIUH.

JdemMoHcTpanumn

IToptpetsl: B. W. Bepuanckuii, O. 3rocc.

Ta6mumer u cxemsl: «I'eochepsr 3emman», «KpyroBopot azoTta B mpupoje», «KpyroBopot yriaepoaa B mpupoae», «KpyroBoport kuciaopoaa B
npupone», «KpyroBopot Boabl B ipupojie», «OcHOBHBIE OMOMBI cymm», «Kinumarundeckue mosica 3eman», « TyHnpay, «Taiiray, «CMemaHHbIH
necy, «lupokonuctBeHHsli necy», «Crenby, «CaBanHay, «[lyctemsay, « Tponuyeckuii necy.

O6opynoBanue: repoapuy pacCTEHHUI pa3HbIX OMOMOB, KOJUICKIIHH )KHBOTHBIX.

Tema 11. YUeJioBeK U OKpYyKaI0IIas cpeaa

DKooTuYecKue KPU3UChl U WX NpUYUHBL Bo3neiicTBue uenoBeka Ha Ouocdepy. 3arpszHeHue BO3AYIIHOM cpenbl. OxpaHa BO3IyXa.
3arpsizHeHue BOAHOM cpebl. OXpaHa BOIHBIX pecypcoB. Pazpymenne noussl. OxpaHa MOYBEHHBIX PECYpPCOB. M3MeHeHue kiumara.

AHTpPOIIOTEHHOE BO3JEHCTBUE HA PACTUTEIbHBIA W KUBOTHBIM MUp. OXpaHa pacTUTEILHOIO M KHUBOTHOTO MUpa. OCHOBHBIC MPUHIIUIIBI
oxpanbl npuposl. Kpacusie kauru. Oco6o oxpansiemsle npupoansie Tepputopuu (OOIIT). Borannueckue capl M 300JI0THYECKUE TAPKH.

OcHOBHbBIE MPUHLMIBI YCTOMYMBOTO pa3BUTHS YEJIOBEUECTBA W NpuUpoAbl. PannoHanbHOE NPUPOIONOIL30BAHUE M COXpaHEHUE
Ouosiornyeckoro pazHooodpaszus 3emin. O0ume 3aKOHOMEPHOCTHU ITI00ATBHBIX IKOJIOTHYECKUX KpU3HCcoB. OCOOEHHOCTH COBPEMEHHOT0 KpU3Hca U
€r0 BEPOSITHBIE IOCIIECTBUS.

Pa3BuTHe METOJIOB MOHUTOPHUHra pPa3BUTHUSI OMACHBIX TEXHOTEHHBIX TpoueccoB. Cucmemmuvie uUCCre008anus nepexooa K
pecypcocbepezaroweli U KOHKYPeHmMOCnocoonol sHepeemuke. buonozuyeckoe paznoobpasue u dbuopecypcwi. Hayuonanvnvie ungopmayuonnole
cucmembsl, obecneuusaiowue 00CMyn K UHGOpMayuu no COCMOAHUIO OMOENbHBIX 8U008 U IKocucmem. OCHOBbI IKOpeadbuIumayuy IKoCUcmem u
cnoco608 6opboOLL ¢ buoNoBpedcoeHUsMU. PeKoncmpyKyus MOPCKUX U HA3EMHbIX IKOCUCTEM.

JdeMoHCcTpauuu

Tabmumer 1 cxembl: «3arps3HeHUE aTMochepb», «3arps3HeHne ruapocdeps», «3arps3HeHre mouBb», «llapHukoBeIi 3¢ dexT», «Ocobo
OXpaHsieMble TPUPOIHBIE TEPPUTOPUNY, «MOIeNH yIIpaBIsIeMOro MUpPay.

Ob6opynoBanue: pororpaduu oXpaHseMbIX pacTeHHH 1 )KUBOTHBIX KpacHolt kauru Poccuiickoit @enepanun, KpacHoi KHUTH perHoHAa.
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2. INIAHUPYEMBIE PE3YJIbTATbI OCBOEHUMS YYEBHOI'O IIPEIMETA «BUOJIOT U
(YTJYBJEHHBIA YPOBEHbB)»

JIMHHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yldbTaTaM OCBOEHHUsI OOYJarOUMMMCS MPOTpaMM CpeIHero oOmero oOpa3oBaHMS:
JUYHOCTHBIE, METaNPEIMETHBIE U MTPEAMETHBIE.

B cTpykType JMYHOCTHBIX pPE3YJIbTATOB OCBOCHMS MPOrpamMMbl MO OWOJIOTHMH BBUIEIEHBI CIEAYIOUME COCTABIAIONME: OCO3HAHUE
00yJaroIMMUCS POCCUICKOI IrpaXKIaHCKON HIEHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH M CAMOOTIPEICNICHUIO, Halu4ue
Momusayuu K OOy4eHHIO OWOJIOTUH, yeleHanpasieHHoe pa3sumue BHYTPEHHUX YOEKICHUN JIMYHOCTH Ha OCHOBE KIIIOYEBBIX I[EHHOCTEH U
HUCTOPUYECKUX TPAAUIIMN pPa3BUTUS OUOJIOTHYECKOTO 3HAHUS, 20MOGHOCMb U CHOCOOHOCMb OOYYAIOIMXCS PYKOBOJCTBOBATHCS B CBOECHU
NIeSITEIbBHOCTH  1IEHHOCTHO-CMBICTIOBBIMU ~ YCTAHOBKAMH, MPUCYIIMMU CUCTEME OHOJIOTUYECKOrO OOpa30BaHUS, Haluyue HNpa8oCO3HAHUSL
9KOJIOTHYECKOU KYIBTYPBI, CHOCOOHOCMU CIAGUMb TIETTU U CTPOUTD )KU3HEHHBIC TUIAHBIL.

JIM4HOCTHBIE pe3yabTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTHTAIOTCSA B €AMHCTBE Y4eOHOM M BOCIHMTATEIBHON NEATEIHHOCTU B
COOTBETCTBUU C TPAAUIIMOHHBIMU POCCHUICKUMH COIMOKYIbTYPHBIMH, HCTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, IPUHATHIMH B
OGH.[GCTBG npaBujiaMu W HOPpMaMH IOBCACHUA U CHOCO6CTByIOT nponeccaMm CaMOIIO3HAHHA, CAMOBOCIIMTAHUA U CaMOpPAa3BUTUA, PA3BUTUA
BHYTPEHHEH MO3ULIMH JIMYHOCTHU, MATPUOTU3MA U YBAXKECHMS K 3aKOHY M IIPABOIOPAIKY, YEIOBEKY TPyJda U CTApLIEMYy IIOKOJICHUIO, B3aUMHOIO
yBa)K€HU s, OEPEKHOr0 OTHOIICHUS K KYJbTYPHOMY HacJIETUIO U TPaJAWLIUsIM MHOTOHAIlMOHAIbHOTO Hapoaa Poccuiickoit denepannu, npupoae u
OKpYKAIOLLEH cpenie.

JIMYHOCTHBIE pe3yabTaThl OCBOEHHUs ydeOHOro mpeamera «buonmorus» MOMKHBI OTpakaTb TOTOBHOCTh M CHOCOOHOCTH OOY4YarOIIMXCS
PYKOBOJICTBOBAThCS CGHOPMUPOBAHHON BHYTPEHHEH TMO3WIHMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OPHUEHTAIIMM, MO3UTHUBHBIX BHYTPEHHHX
y6€)K,Z[eHI/II>'I, COOTBCTCTBYIOIIIMX TPAAUITUOHHBIM IIECHHOCTIM pOCCI/IfICKOFO O6H_I€CTBa, pacumMpCHUC ) KU3HCHHOT'O OIIbITAa U OIIbITAa ACATCIBHOCTU B
Mpoliecce peaan3alii OCHOBHBIX HalpaBiIeHUI BOCIUTATEIbHON ACSITEIbHOCTH, B TOM YHCJIE B YaCTH:

1)rpaskaaHcKoOro BOCIMTAHM S

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MMO3UITUU O0YJAIOIIETOCS] KaK aKTUBHOTO M OTBETCTBEHHOT'O WICHA POCCHICKOTO OOIIECTRA;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 003aHHOCTEH, yBasKEHHE 3aKOHA U MTPABOIOPSIIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOW IESATENbHOCTH NMPHU CO3JaHUU yUeOHBIX MPOEKTOB, PEIICHUU y4eOHBIX M MO3HABATEIbHBIX 3a/1a4,
BBIITIOJTHEHU U 6PIOJ'IOI‘I/I‘IGCKI/IX 9KCIICPUMCHTOB,

CIIOCOOHOCTD OMPEAETATh COOCTBEHHYIO MO3UIIMIO IO OTHOUICHUIO K SIBIICHUSIM COBPEMEHHOM )KU3HU U OOBICHSATH €€;
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YMEHHE YyYUTBHIBATH B CBOUX JEHUCTBUSX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aMMOJEHCTBUS JIOACH C pa3HBIMH YOCKICHHSIMH,
KYJIbTYPHBIMH LIEHHOCTSIMU U COLIMAIIbHBIM I1OJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B TMPOIECCE COBMECTHOTO BBIMONHEHHSI YYEOHBIX, IMMO3HABATENHHBIX W HCCIECIOBATEIBCKUX 3aj1ad,
YBOKUTEIHLHOTO OTHOIICHUSI K MHEHUIO ONIIMTOHEHTOB P 00CYKJICHHUH CIIOPHBIX BOITPOCOB OMOJIOTUYECKOTO COJIEPKAHMUS;

TOTOBHOCTb K TYMAHUTApHOM U BOJIOHTEPCKOM JEATEIBbHOCTH;

2) IaTpHOTHYECKOr0 BOCIMTAHUSA:

c(OpPMHUPOBAHHOCTh POCCHICKON TPa)kTaHCKOW HACHTHUYHOCTH, MATPUOTU3MA, YBAKECHUSI K CBOEMY Hapoiy, YyBCTBAa OTBETCTBEHHOCTHU
nepen PonuHoii, ropIocTy 3a CBOM Kpail, CBOI0 PoinHy, CBOM SA3BIK U KYJIBTYPY, MPOILUIOE M HACTOSIIEE MHOTOHAIIMOHAJIBHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOLICHHE K MPUPOJHOMY HACIEAMI0 M TNaMITHUKAM MPUPOAbIL, JOCTHXKEHUsM Poccuu B Hayke, HCKYCCTBE, CIOPTE,
TEXHOJIOTHUSIX, TPYAE;

CIIOCOOHOCTH OIIEHMBATh BKJIAJ POCCHICKUX Y4EHBIX B CTAHOBIIEHUE M pa3BUTHE OMOJIOTMH, TOHUMAaHUs 3HAYeHHUS! OMOJIOTUU B TTO3HAHUU
3aKOHOB MIPUPOJBI, B )KU3HH YE€IIOBEKA M COBPEMEHHOTO OOITIECTRA;

uaeitHas yoex IEHHOCTh, TOTOBHOCTH K CIIY>KE€HHUIO U 3aumTe OTeuecTBa, OTBETCTBEHHOCTH 32 €T0 Cyb0Y;

3) IyXOBHO-HPAaBCTBEHHOI'0 BOCTIUTAHM S

OCO3HAHHUE AYXOBHBIX L[EHHOCTEU POCCUMCKOIO HApOaa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMU S, ’TUUECKOTO TIOBE/ICHUS;

CIIOCOOHOCTD OLIEHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTHPYACh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHWE JIMYHOTO BKJIaJ[a B TOCTPOCHUE YCTOWYUBOTO OYIYyIIEeTO;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM DPOJUTENSM, CO3JAaHUIO CEMbM HAa OCHOBE OCO3HAHHOIO IPUHATHS LIEHHOCTEHW CEMEWHOW JKHU3HU B
COOTBETCTBHUU C TpaIULIUAMU HapoaoB Poccuuy;

4) 3¢TETHYECKOIo BOCIMTAHMS:

ACTETUYECKOE OTHOILICHHE K MHpPY, BKJIIOYas 3CTETUKY ObITAa, HAYYHOTO U TEXHHYECKOrO TBOPUECTBA, CIOPTa, TPyAa, OOLIECTBEHHBIX
OTHOIIICHU;

IMOHUMAHUE SMOLMOHAIBHOTO BO3ICVCTBHS KUBOWU MPUPOJBI U €€ LIEHHOCTH;

TOTOBHOCTB K CAMOBBIPAXKEHHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMIICHHUE POSBISATh Ka4e€CTBA TBOPYECKOM JINYHOCTH;

5) ¢pusnyeckoro BocnuTAHUA, POPMUPOBAHMS KYJIbTYPbI 310POBbS M SMOLUOHAJIBHOIO0 0JIATON Oy YH Sl :

MOHUMaHUE U peanu3alus 3J0poBoro U 6e30macHOro odpasa >KU3HU (340pOBOE MUTaHUE, COOMIOACHNE TUTHEHUYECKUX MPaBUII U HOPM,
cOaNaHCUPOBAaHHBIN PEXHUM 3aHIATHH W OTAbIXa, peryispHas (u3udyeckas aKTUBHOCTH), OEpPEeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIICHUSI K COOCTBEHHOMY (DU3UYECKOMY U TICUXUUYECKOMY 3JI0POBBIO;
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IMOHMMAaHUC HCHHOCTHU NpaBUJI MHAWBUAYAJILHOTO W KOJUICKTUBHOI'O 6€3OHaCHOI‘O MOBCACHUA B CUTyallUAX, YIpPOXKAIOMKUX 3J0POBbIO U
JKU3HH JIIOAEH;

OCO3HAHUE MOCIEACTBUI U HENIPHUATHS BPEAHBIX MPHUBBIUEK (YIOTPEOICHUS alTKOTO0JIsl, HAPKOTHKOB, KYpEeHUs);

6) Tpy10BOr0 BOCIMTAHUSA:

TOTOBHOCTH K TPYAY, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPYAOII00UE;

TOTOBHOCTh K aKTUBHOU ACATCIIBHOCTHU TEeXHOJIOTHYECKON U COHHaHBHOﬁ HamnpaBJICHHOCTH, CHOCOGHOCTB HHUOUUPOBATDL, MIIAHUPOBATH U
CaMOCTOATCIIbHO BBIITOJIHATH TaKYIO ACATCIBHOCTD,

WHTEpEC K pa3nu4HbiM cdepaM mnpodecCHoHATBHOW IeATEILHOCTH, YMEHHE COBEpINATh OCO3HAHHBIA BBIOOp Oymymied mpodeccuu u
pCaIn30BbIBATH CO6CTBGHHBIG KHU3HCHHBIC ITJIaHBbI,

TOTOBHOCTB U CITIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA TPOTSDKCHUH BCE KU3HU,

7) 3K0JIOTHYECKOT0 BOCTIMTAHUA:

9KOJIOTHYECKH I1eJieco00pa3Hoe OTHOIICHUE K MMPUPOJIE KaK UCTOUYHUKY KU3HH Ha 3eMIie, OCHOBE €€ CYIIICCTBOBAHNS;

MOBBIIICHUE YPOBHS HKOJOTHYECKOW KYIbTYphl: MPUOOpPETEHNE OMbITA IUIAHUPOBAHUS MOCTYIKOB M OIIEHKH UX BO3MOXHBIX MOCIEACTBUM
JUTISL OKPYXKAKOUIEH Cpenpl;

OCO3HaHMeE TI00aTHLHOTO XapaKkTepa IKOJIOTUUECKUX TPOOJIEM U ITYTEeH HX PeIICHHUS,

CIIOCOOHOCTh HCIMOJB30BaTh MPHOOpETaeMble MPU H3YYEHUHM OWOJOTMH 3HAHUS W YMEHHUS NpH pelieHUH MpoOiieM, CBSI3aHHBIX C
paluoHAIBHBIM IPUPOAOIIOIB30BaHUEM (COOII0ICHUE ITPABUII OBECHUS B PUPO/IC, HAITPABIEHHBIX HA COXpaHEHHE PAaBHOBECHS B IKOCHUCTEMAX,
OXpaHy BHJOB, 3KOCHCTEM, Onochepsl);

aKTUBHOE HENpUATHE NEWCTBUM, NMPUHOCAIIMX Bpel OKpYXKaloulel MNPUPOJHONW cpele, YMEHHE MPOTHO3UPOBAaTh HEOJIAaronpHUsTHbIE
9KOJIOTMYECKHUE ITOCIIEACTBUS IPEAIIPUHUMAECMBIX ACMCTBUN U IPEAOTBPALATh UX;

HaJIMIUC PA3BUTOI0 3SKOJOIMYCCKOTO MBINUICHU, DKOJIOTHYECKOHU KYJIBTYpPHBI, OIbITa ACATCIBHOCTU DKOJIOTHYECKOHU HanpaBJICHHOCTH,
YMEHHSI PYKOBOACTBOBAaThCS MMH B IO3HABaTEIIbHOM, KOMMYHMKAaTHBHON W COI[MAJIbHOW MPAKTHUKE, TOTOBHOCTH K YYaCTHIO B MPAKTHUYECKOU
ACATCIIbHOCTHU DKOJIOTHYECKOHU HampaBJICHHOCTU;

8) neHHOCTH HAYYHOI0 MO3HAHHUA:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOUIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKM W OOIIECTBEHHOW MPAKTUKH,
OCHOBaHHOTO Ha JHAJIOTe KYJIBTYpP, CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIMKYIHTYPHOM MUPE;

COBEpIICHCTBOBAHHE S3bIKOBOW U YMTATEJIbCKOU KYJIBTYpPhl KaK CPEACTBA B3aMMOJICHCTBUS MEXIY JIIOJIbMHU U TTO3HAHUS MUPA;
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MOHMMAaHHE CHelU(PUKN OMOJIOTHH KaK HayKH, OCO3HaHHS €€ poiu B (HOPMUPOBAHUHU PAIMOHAIBHOIO HAYYHOTO MBIIUICHHUS, CO3AaHUU
IIEJIOCTHOTO MPEJICTABICHUS 00 OKPYXKAIOLEeM MHpPE KaK O €JMHCTBE IPUPO/IBI, YETIOBEKa M O0IIEeCTBa, B MO3HAHUH IPUPOAHBIX 3aKOHOMEPHOCTEH
U peLICHUH MPOOJIeM COXpaHEHUs IPUPOIHOTO PaBHOBECHS;

YOS)KIEHHOCTh B 3HAUUMOCTH OMOJIOTUHU Il COBPEMEHHOM IMBHIIM3ALUN: 00ECIIEYeHHUsI HOBOTO YPOBHS PAa3BUTHS MEIHUIIMHBI, CO3aHUE
NEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX pPEIlaTh PECYPCHBIC MPOOJIEMBbI PA3BUTHUS UYEIIOBEYECTBA, MOWCKA ITyTEl BBIXOAA M3 II00ATBbHBIX
HKOJIOTUYECKUX NpoOjeM M oOecreyeHHs Mepexoja K YCTOWYMBOMY Pa3BUTHIO, PALMOHAIBHOMY HCIOJB30BAHUIO MPHUPOIHBIX PECYPCOB H
(OpMUPOBAHHIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJIy4eHUN OMOJIOTMYECKHUX 3HAHUH B IIEIISAX MOBBIIICHHUS OOIIEH KYyNbTYphl, €CTECTBEHHO-HAYYHON IPaMOTHOCTH,
KaK COCTaBHOM 4acTH (PYHKIIMOHAIBHOU IPaMOTHOCTH O0y4aronmxcs, GopMupyemMoi mpu U3y4eHU: OMOJIOTHH;

MOHMMAaHHE CYITHOCTH METO/IOB ITO3HAHMSI, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIOCOOHOCTH MCIIOJIB30BATH MOIydaeMble 3HAHUS IS
aHann3a W OOBSICHEHMS SBICHUH OKPYKAIOIIEro MHpa W MPOHMCXOIIIMX B HEM M3MEHEHHMH, YMEHHE JelaTh OOOCHOBAHHBIC 3aKJIIOYEHUS HA
OCHOBE Hay4YHBIX (DAKTOB M UMEIOIIMXCS IAHHBIX C IEJIbIO MOJIYYeHUS JOCTOBEPHBIX BBHIBOIOB,;

CIIOCOOHOCTBH CaMOCTOSATENIFHO HCIIOIB30BaTh OMOJIOTHYECKHE 3HAHUS ISl PELICHHSI TPOOJIEM B PEAIbHBIX )KU3HEHHBIX CUTYaIHSIX;

OCO3HAHHE IICHHOCTH HAyYHOH MAEATENHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO W HCCIIEIOBATEIbCKYIO JIESTEIbHOCTD
WHUBUYaJIHO U B TPYIIIIE;

TOTOBHOCTH M CIIOCOOHOCTB K HETIPEPHIBHOMY 00pPa30BaHMIO U CaMOOOPa30BaHMIO, K AaKTUBHOMY ITOJTy4€HHUIO HOBBIX 3HAHUH 110 OMOJIOTHH B
COOTBETCTBUH C KU3HECHHBIMH TOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIbTATbBI

MeranpeameTHble pe3yabTaThl OCBOECHUs yueOHOro npeamera «buonorus» BKIIOYAIOT: 3HAYMMBIE Ui (OPMUPOBAHHS MUPOBO33PEHUS
O0yJarOIMXCsl MEXKIUCIUIUTHHAPHBIE (MEXIPEeIMETHBIC) OOIeHAYYHBIE MOHSTHS, OTpPa)XKAIOUMe IIEJOCTHOCTh HAyYHOW KapTHHBI MUpa U
cenu(uKy METOAOB IMO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTus, SIBICHHE, MPOLECC, CUCTeMa, HayuyHbIH (akT,
MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS, MCCIeJ0BaHUE, HAOIIOJCHHE, W3MEPEHHE, DKCIEPUMEHT U JPYrue); YHHUBEpCalbHbIE
yueOHbIe JecTBUS (MTO3HABAaTEeIbHbIC, KOMMYHUKATHBHBIC, PETYASTUBHBIC), O0ecTieunBaroIme (opMupoBaHne (PyHKIIMOHATHHOW IPAMOTHOCTH H
COLMAJIbHON KOMIIETEHIIMU O0OY4aroIMXCs; CIIOCOOHOCTh O0YYaIOUIMXCSl UCIIOJIb30BaTh OCBOGHHBIE MEXIUCIIUIUIMHAPHBIE, MUPOBO33PEHUECKHE
3HAHUS U YHUBEpCAJIbHbIE YueOHbIE JEHCTBUS B TO3HABATEIBLHOM U COL[MATBHON TPAKTHKE.
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B pesynprare u3ydeHuss OMOJOTHHM Ha YpOBHE cpenHero oOmero oOpazoBaHus y oOydaromierocsi OyayT c)opMUpPOBaHBI IO3HABATEIbHbIC
YHHUBEpCajbHbIE yueOHbIE JeCTBUS, KOMMYHHKAaTHBHbBIE YHUBEpCAIbHbIE ydeOHbIE NEHCTBUS, PETYIATHBHbBIE YHUBEpCaIbHbIe yueOHbIE JeiiCTBUS,
COBMECTHAs ACATEIbHOCTb.

MeranpeaMeTHbIE pe3ylIbTaThl OCBOCHHS IPOTPaMMBbI CPEIHETr0 00IIero o0pa3oBaHus JOJKHBI OTPAXKaTh:

OBJageHHe yHUBEPCAILHBIMH y4e OHbIMU MO3HABATEILHBIMHU 1€ HCTBUSIMH

1)0a30Bble JIornYecKue e HCTBUSA:

CaMOCTOSITETHHO (DOPMYIHPOBATH U aKTYaJIM3UPOBATH IPOOIIEMY, PACCMAaTPUBATh €€ BCECTOPOHHE;

WCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIUICHUs (aHalW3a, CHHTE3a, CPaBHEHMS, Kiaccudukamuu, o0o0meHus),
pPacKpbIBaTh CMBICT OMOJIOTHYECKUX MOHITHH (BBIACTATh UX XapaKTepHbIC MPU3HAKHU, YCTAHABIMBATD CBSA3H C IPYTUMH IMOHSATUSIMH ),

ONpENeNATh 1LeNu JAeATEIbHOCTH, 3ajaBas HapamMeTpbl U KPUTEPUU HX JOCTHXKEHHUS, COOTHOCUTH pEe3ylbTaThl NEATEIbHOCTH C
MOCTaBJICHHBIMU LIEIISIMU;

WCIIOJIB30BaTh OMOJIOTHUECKIE TOHATHS U1 OObCHEHUSI (DAKTOB M SIBICHUI KUBOU TPUPOIBI;

CTPOUThH JIOTMUECKHE pACCYKICHUS (MHIYKTHBHBIC, IECIyKTHUBHBIC, IO aHAJIOTHMH), BBIBISATH 3aKOHOMEPHOCTH M MPOTHUBOPEUYUS B
paccMaTpUBaEeMBbIX SIBICHUSX, (POPMYIHUPOBATH BBIBOABI U 3aKIIOUCHUS;

MPUMEHATh CXEMHO-MOJICIbHBIE CPEJCTBA JUISI MPEACTABICHUS CYIICCTBEHHBIX CBS3€d W OTHOIICHUN B HM3y4aeMbIX OHMOJOTHYECKHX
00BEKTaX, a TAK)Ke MPOTUBOPEUHII pa3HOTO POJa, BBISBICHHBIX B Pa3IMYHBIX HH()OPMAIIMOHHBIX HCTOUHHUKAX;

pa3pabaThIBaTh IJIaH peIieHUs MpoOIeMbl C YUETOM aHaIN3a HMEIOIIMXCS MaTepHaIbHBIX U HEMaTepUAIIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JICATEIHHOCTD, OIICHUBATH COOTBETCTBUE PE3YJIbTATOB 1EJISIM, OIICHUBATh PUCKU MTOCIIEICTBUIN IEATEIHLHOCTH;

KOOPJIUHUPOBATH U BHIMOJIHATH pabOTy B YCIOBHUSX peajbHOr0, BUPTYAIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUU KU3HCHHBIX TIPOOIIEM.

2)6a30Bble HCCIeI0BATEILCKHE 1€ CTBHS:

BJIa/IeTh HAaBbIKAMHM Y4eOHO-HCCIIEJOBATEILCKON U TMPOEKTHOM JeATENbHOCTH, HAaBBIKAMU pa3pelieHus MpoOiaeM, CIOCOOHOCTHIO H
TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY METO/IOB PEIieHUsI TPAKTUYECKUX 33129, TPUMEHEHHU IO PA3JIMYHBIX METOI0B TTO3HAHUS;

WCIIOJIB30BATh PA3UYHBIC BUABI IEATEIHLHOCTH IO MOJYYCHUIO HOBOTO 3HAHUS, €T0 MHTEPIPETAIUU, TPEOOPa30BAHHUIO U IPUMEHEHUIO B
Y4eOHBIX CUTYaIUsAX, B TOM YUCJIE IPHU CO3/IaHUU YUEOHBIX U COI[UATbHBIX IPOEKTOB,

(bopMHUPOBATH HAYYHBIN THUII MBIIUICHHUS, BIAJIETh HAYYHONH TEPMUHOJIOTHEH, KITIOYEBBIMU MTOHATUSIMU H METOIaMH,

CTaBUTh U (OPMYIIHPOBATH COOCTBEHHBIE 3a7]aul B 00pa30BaATENbHOMN 1EATEIbHOCTH U AKU3ZHEHHBIX CUTYAIUSX;

BBISBJISITh MPUYUHHO-CJIEICTBEHHbBIE CBSI3W M aKTyaJU3UpOBATh 3a/ady, BBIIABUIATh TMIIOTE3Yy €€ pelleHUs, HaXOOUTh apryMEHTHI s
JI0Ka3aTeIhCTBA CBOMX YTBEPKICHUH, 3a]1aBaTh MapaMeTPhl U KPUTEPUU PEILICHHUS,;
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AHAJIM3UPOBATH IMMOJIYYCHHBIC B XOJC PCHICHUS 3a1a4U PC3YJIbTAThbl, KPUTUUCCKU OLUCHUBATDb UX NOCTOBECPHOCTD, ITPOTHO3UPOBATH U3MCHCHUC
B HOBBIX YCIIOBHSIX;

JIaBaTh OI[EHKY HOBBIM CHTYAIIUSM, OLICHUBATH TPUOOPETEHHEIH OIIBIT;

OCYILECTBIIATH IIEJICHANPABICHHBIN MMOMCK MTEPEHOCA CPEJICTB U CIIOCOOOB ACHCTBHS B MPOPECCHOHATBLHYIO CPENY;

YMETh TIEPEHOCHUTD 3HAHWS B TO3HABATEIILHYIO U MIPAKTHYECKYIO 00IaCTH )KU3HEIEATEIIbHOCTH;

YMEeTh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTel;

BbIABUTATb HOBBIC UJACU, IPCJIaraTb OPUTMHAJIBHBIC IMMOAXOJAbI U PCHICHUA, CTABUTH HpO6H€MBI " 3aJia4y, JOMMYCKAIOIKMC aJIbTCPHATUBHBIC
peleHusI.

3) padora ¢ uHpopManuei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOUYHHUKAX HH(POpMaINK (TEKCTE ydeOHOTO TOCOOUsI, HAydHO-TIOMYJISIPHON JIUTEPAType, OMOIOTUUECKUX
CIIOBApsIX M CHPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHeTe), aHAIM3MPOBATh HWH(OPMANKIO Ppa3IUYHBIX BUIOB U (opMm
NpCACTABICHUA, KDUTUYCCKHU OICHUBATH eé AOCTOBCPHOCTH U HCIPOTHBOPCYNBOCTD,

(dbopMyIMpOBaTh 3ampPOChl U MPUMEHSATH PA3JIMYHBIE METOJBI MPU MOUCKE M OTOOpEe OMOJOTHYECKOW WHQOpMAaIMU, HEOOXOIUMOU s
BBITTOJTHEHUS YUEOHBIX 3a]1a4;

HpHOGpCTaTB OIIBIT HCIHOJIB30BaHUA I/IHq)OpMaI_[I/IOHHO-KOMMYHI/IKaTI/IBHBIX TCXHOHOFHﬁ, COBCPUICHCTBOBATL KYJIBTYPY aKTUBHOI'O
MCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BHIOMPATh ONMTUMANIbHYIO (hOPMY TIPEACTaBICHUS OMOJIOTHYECKON HHPOopMaInu (CXeMbl, TpadUKH, JUArPAMMBI, TAOTHIIbI,
PUCYHKH U APYTOE);

MCIIOJIb30BAaTh HAYYHBIN SI3BIK B KAUECTBE CPEICTBA MPU padboTe ¢ OMOJIOTHYECKON HHPOPMAIIHEH: TPUMEHATh XUMHUYECKUE, PU3NICCKHE U
MaTEeMaTHYeCKHE 3HAKM W CHMBOJIBL, (OpMYIbl, ab0peBUaTypy, HOMEHKJIATYpy, MCIOIb30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKHE
CpcacTBa HAIJIIAHOCTH,

BJIaJICTh HABBIKAMH PACIIO3HABAHUS M 3AITHI HHPOPMAIIHH, UH(HOPMAITMOHHOH 0€30ITaCHOCTH INYHOCTH.

OBJageHNe yHUBEPCAJILHBIMH KOMMYHUKATUBHBIMHU /i€ HCTBUSIMH:

1)o0menne:

OCYIIECTBIISITh KOMMYHUKAIIUU BO BCEX cepax KU3HM, aKTHBHO y4acTBOBATh B JAUAJIOTE HIIM JAUCKYCCHH IO CYIIECTBY O0CY)KIaeMON TEMBI
(YMGHI/IC 3alaBaTb BOIIPOCHI, BBICKA3bIBATL CYKIACHUA OTHOCHUTCIIbHO BbIITOJHCHUSA Hpe;[ﬂaraeMoﬁ 3ala4i, YYUTbIBATb HWHTCPCCHI U
COTJIACOBaHHOCTD IMO3UIIAN IPYTHX YYACTHUKOB JAMAJIOTA UITH JUCKYCCHH);

pacro3HaBaTh HeBepOaIbHBIE CPEJICTBA OOIICHHUS, TOHUMATh 3HAYCHHUE COIMAIBHBIX 3HAKOB, MPEIIOCHUIOK BO3HUKHOBEHUST KOH(DIUKTHBIX
CUTYallUii, YMETh CMATYaTh KOH(QIMKTHI U BECTU MIEPETOBOPHL;
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BIAJICTh PA3IUYHBIMU CIIOCO0aMHM OOINCHHS W B3aMMOJCHCTBUS, NMOHMMATh HaMEPEHMs APYIUX JIOJCH, MpPOSBIATH YBAXKHTEIBHOE
OTHOIIICHUE K COOECETHUKY U B KOPPEKTHOU (hopme (HOopMyIupOBaTh CBOM BO3PAKECHUS;

pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOIO TOUKY 3PEHMUSI C UCIIOJIb30BaHUEM SI3BIKOBBIX CPECTB.

2)coBMeCTHAS 1€ SITeJIbHOCTbD:

MOHUMAaTh M UCIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW M WHIMBUIYaJIbHOM pPaOOTHl MpU pEIIeHHH OUOJIOrHYecKOd MpoOIIeMbl,
000CHOBBIBATH HEOOXOIMMOCTH IPUMEHEHMSI TPYIIIOBBIX ()OPM B3aUMOJEHCTBHS MIPU PELICHUH yueOHOI 3a1auu;

BBIOMPATh TEMATHKY U METOJIbl COBMECTHBIX JCHCTBHUH ¢ yIETOM OOIIMX MHTEPECOB U BOBMOXKHOCTEH KaXKIOTO WIeHA KOJUICKTUBA;

IIPUHUMATh L€ COBMECTHOW JEATEIbHOCTH, OPraHU30BBIBATh U KOOPJIMHHUPOBATH IECHCTBUS MO €€ JOCTHUKEHHUIO: COCTABIATH ILJIAH
NEeWCTBUH, paclipeieNsITh POJIU ¢ Y4ETOM MHEHHH YYaCTHUKOB, 00CYXKJIaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLICHUBATh KAU€CTBO CBOET0 BKJIA/a U Ka)KJIOTO yYaCTHUKA KOMaH/Ibl B OOIIMI pe3yibTaT 1o pa3paboTaHHBIM KPUTEPHUSIM;

IpeyUIaraTb HOBbIE MPOEKTHI, OEHUBATh UJEH C MMO3ULUHA HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIATh IO3UTUBHOE CTPATETHYECKOE IOBEJCHHE B PA3UYHBIX CHUTYalMsX, MPOSBIATH TBOPYECTBO M BOOOpa)keHUE, OBITh
WHHUIMATUBHBIM.

OBJ1aieHH e YHHBEPCAJIBHBIMH PeryJIATUHBHBIMU A€ CTBUSAAMMU :

1)camoopranusanus:

MCII0JIb30BAaTh OMOJIOrMYECKIe 3HAHUS JJIs1 BBISIBICHUS IPOOJIEM U UX PEIICHUS B )KU3HEHHBIX U YUEOHBIX CUTYAIUsX;

BBIOMPATh HA OCHOBE OMOJIOTHMYECKUX 3HAHUM 1[EJIeBbIE U CMBICIOBbIE YCTAHOBKU B CBOMX JICHCTBUAX U MOCTYIKAX MO OTHOILCHHIO K dKUBOU
IIPUPOJE, CBOEMY 370POBBIO U 3J0POBBIO OKPYKAIOLIUX;

CaMOCTOATEILHO OCYIIECTBIIATH MMO3HABATENIbHYIO JESTENbHOCTD, BBIABIATH MPOOIEMbI, CTAaBUTh U (POPMYIUPOBATh COOCTBEHHBIC 331a4U B
00pa3zoBaTeNbHON IEATENFHOCTH U KU3HEHHBIX CUTYALIUAX;

CaMOCTOSITEIILHO COCTABIIATH IUIAH PEIICHHSI TPOOJIEMBI C YUETOM UMEIOIIMXCSI PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U MPeANOUTEHU;

JaBaTh OLIEHKY HOBBIM CUTYallHsIM;

pacumpsTh paMKH Y4eOHOTO IIpeIMeTa Ha OCHOBE JIMUHBIX MPEAIOYTECHUH;

JeNaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

OLICHUBATh MPUOOPETEHHBIHN OIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO W TPOSIBICHUIO IIMPOKOH HSPYyAMIMHM B Pa3HbIX OONACTAX 3HAHUM, MOCTOSHHO TIOBBIIATH CBOM
00pa3oBaTeNbHBIN U KYJITYPHBIA YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B IEATEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIBTATOB LIEIISAM;
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BJI1aJCTh HaBbIKaMU MO3HAaBaTEILHOU pe(bJIeKCI/II/I KaK OCO3HaHUA COBCPIIACMBIX I[@ﬁCTBHﬁ 1 MBICJIUTCIIBHBIX ITPOLCCCOB, UX PC3YJILTATOB U
OCHOBaHUM, UCTIOIB30BaTh MPUEMBI PEQIICKCUU AJISl OLIEHKH CUTYalllH, BEIOOpa BEPHOTO pELICHUS;

YMCTb OLICHUBATH PUCKHU U CBOCBPCMCHHO IMTPUHUMATDH PCIHICHUS 110 UX CHUKCHUIO,

IIPUHUMAThb MOTHUBEI U apIyMEHTEI APYTUX IIPU aHAIU3E PE3YILTaTOB ACATEILHOCTH,

3)npuHsATHE ceOs1 U APYTUX:

MNpUHUMATb ce6;1, IIoHuMas CBOM HEJOCTATKHU U JOCTOUHCTBA,

IIPUHUMATh MOTHUBEI U apIyMEHTEI APYTUX IIPU aHAIU3E PE3YILTaTOB AEATEILHOCTH,

MPU3HABATh CBOE MPABO U MPABO APYIUX HA OMIMOKHU;

pa3BUBATh CHOCO6HOCTB IMOHUMAThL MUP C MO3ULIUHU APYTOro YCIJIOBCKA.

INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3yabTaThl OCBOSHHUS CONEpKaHHs ydeOHOro mpenmera «buonorus» Ha yrioyOJn€HHOM YpOBHE OPHEHTHPOBAaHBI Ha
obecrniedeHne MpoPUIbHOTO 00ydeHust oOydaronmxcsi ouonoruu. OHU BKIIIOYAIOT: crienuduueckue A OMOJOrHH HAayYHbIE 3HAHUS, YMEHUS U
CrocoObl JIEHCTBUN MO OCBOEHHIO, MHTEPIpPETAllMU U MPeoOpa3oBaHHUIO 3HAHUM, BUABI JIEATEIBHOCTH MO MOJYYEHUIO HOBBIX 3HAHUN U UX
MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX, a TaK)K€ B PEANbHBIX KU3HCHHBIX CUTyalusx. [IpenMeTHble pe3ylbTaThl MPEACTaBICHBI O TroJaM
U3Y4EHHUS.

[IpeameTHble pe3ylbTaThl OCBOCHUS yueOHOTO npenmeta «buonorus» B 10 Kknacce n0IKHBI OTPaXKaTh:

c(OPMUPOBAHHOCTH 3HAHUN O MECTE U POJIU OMOJIOTUU B CHCTEME €CTECTBEHHBIX HAayK, B (JOPMHUPOBAHUU €CTECTBEHHO-HAYYHOU KapTHUHBI
MHpa, B IO3HAHUHU 3aKOHOB MPHUPO/BI U PEIICHUH MPoOIeM pallioHAIbHOTO MPUPOIONOIL30BaHus, O BKIIAJE POCCUMCKUX U 3apyOEKHBIX YUEHBIX
B pa3BUTHE OMOJIOTUH;

BJIaJICHHE CUCTEMOW OMOJIOTMYECKHX 3HAHUU, KOTOpas BKIJIIOYACT: OCHOBOIOJATAIOUME OMOJOTMYECKHE TEPMHUHBI M TOHSATHUS (JKU3HbD,
KJIETKa, OpraHu3M, MeTaboJIM3M, FOMEOCTa3, CaMOPETYJISIHS, CaMOBOCIIPOU3BEICHNUE, HACIEACTBEHHOCTh, H3MEHYMBOCTh, POCT U Pa3BUTHE),
ononornueckue Teopun (kierounas teopust T. llIBanna, M. Illneiinena, P. BupxoBa, xpoMocoMHas Teopusi HacieacTBeHHOCTH T. Moprana),
yuenust (H. Y. BaBunoBa — o 1meHTpax MHOTooOpasusi U MPOMCXOXKIECHUS KYIbTYPHBIX PaCTEHUI ), 3aKOHBI (€AMHOOOpa3us MOTOMKOB MEPBOTO
ITIOKOJICHHUSI, PpACIUCIUICEHHS, YHMCTOTBHI TaMeT, He3aBUCHUMOro HaciefnoBaHus [. MeHzaensa, TrOMOJOTMYECKUX PSAIOB B HACIEICTBEHHOU
m3menunBocty H. Y. BaBunosa), mpuHIUIIBI (KOMIIJIEMEHTAPHOCTH);

BJIQJICHHE OCHOBHBIMH METOJaMHU HAyYHOTO IMO3HAHWS, MCIOJIb3YEMbIX B OMOJOTUYECKUX HMCCIICIOBAHMIX KUBBIX OOBEKTOB (OMHCAHHE,
n3MepeHue, HaOIoIeHUEe, YKCTIEPUMEHT);
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YMEHHUE BBIJIEINIATH CYIECTBCHHBIC TPU3HAKH: BUPYCOB, KIETOK IPOKAPHOT M 3YKapUOT, OJHOKJIETOUYHBIX 1 MHOTOKJIETOYHBIX OPIaHU3MOB, B
TOM 4YHclie OakTepwid, TpHOOB, PAaCTCHHH, )KMBOTHBIX M UYEJIOBEKAa, CTPOCHHUS OPraHOB M CHCTEM OPTraHOB PACTCHHI, KHMBOTHBIX, YEIOBEKa,
MPOIIECCOB KU3HEACATEIBHOCTH, TPOTEKAIOLMX B OpraHU3Max pacTeHHi, )KUBOTHBIX U YeJIOBEeKa, OMOIOTHYECKHUX MPOIIECCOB: 0OMEHa BEIIECTB
(MeTabonu3M), MpeBpalleHNus SHEPTUU, OpOXKEeHHUs, aBTOTPO(HOTO U reTepoTpo(HOr0 THUIMOB MUTAHUA, (POTOCHHTE3a U XEMOCHHTE3a, MUTO34,
Meio3a, TaMeToreHe3a, SMOpHoreHe3a, MoCTIMOPHOHAIIFHOTO PAa3BUTHS, PAa3MHOXKECHHS, WHIHMBHIyaIEHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a),
B3aMMO/ICHCTBUS T€HOB, T€TEPO3HCa, HUCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAHABIMBATH B3AMMOCBSI3U MEXK Iy OPTraHOUIAMU KJIETKU B X PYHKIHUSIMH, CTPOCHHEM KJIETOK Pa3HbIX TKaHEH U UX QYHKIHSIMHU,
MEXy OpraHaMu ¥ CHCTEMaMH OPTaHOB Y PAacCTCHHI, KHBOTHBIX M YEJIOBEKA M MX (DYHKIUSAMH, MEXIy CUCTEMaMH OPraHOB U WX (DYHKIUSIMH,
MEX/Iy 3TarnaMyd OOMeHa BEIEeCTB, dTAalaMU KJIETOYHOTO IMKJIA M JKU3HEHHBIX IIUKJIOB OPraHM3MOB, 3TallaMH 3MOPHOHAJIBHOTO Pa3BUTHS,
TeHOTUIIOM U (P€HOTHUTIOM, (DEHOTUTIOM B (haKTOPaAMH CPEeJIbl OOUTAHNS;

YMEHHUE BBISIBIISATh OTIUYATEIHHBIC TIPU3HAKY )KUBBIX CUCTEM, B TOM YHCJIE PACTCHHIA, )KUBOTHBIX U YEIOBEKA;

YMEHHUE HCIIOIb30BaTh COOTBETCTBYIOIME ApTyMEHTHI, OMOJIOTMYECKYI0 TEPMHHOJOIMIO M CHMBOJIMKY JUIS JIOKa3aTeNbCTBA POJICTBA
OpPTaHU3MOB Pa3HBIX CUCTEMATHYECKHUX TPYIIIL;

YMEHHUE pelaTh OMOJOTHYECKUE 3a/1a4H, BEISIBISTh IPUYHMHHO-CIICICTBEHHBIC CBSI3U MEXIy HCCIIETyeMbIMUA OMOJIOTHYECKUMHU TIPOIIECCaMU
U SIBJICHUSIMU, JIeJIaTh BBIBOJIBI U IIPOTHO3BI HA OCHOBAHHH MOJIYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIMOJHATH J1aOOpaTOpHBIE M TPAKTHYECKHE paboOThl, COONIOAAaTh MpaBuia NpH paboTe ¢ y4eOHBIM U J1TAOOPATOPHBIM
00opy/IoBaHHEM;

YMEHHUE BBIIBUTaTh THUIOTE3bI, MPOBEPITh HUX IKCIEPUMEHTAIBHBIMU CPEICTBAMH, (POpPMYIHpYs LENTb HCCIENOBaHUS, aHAIM3UPOBATH
MOJTy4YCeHHBIC PE3YJIbTAThI U JAeaTh BHIBOIBI,

YMEHHE Yy4acTBOBaTh B Y4EOHO-UCCIIENOBATEILCKOW padoTe Mo OMOJOTHH, SKOJOTUM M MEIWIIMHE, MPOBOAMMON Ha 0a3ze IIKOIBHBIX
HAy4HBIX OOIIECTB, ¥ MyOJUYHO MPEACTABIATH OTYYEHHBIC PE3YAbTaThl HA YICHUYECKUX KOH(EPECHIINSX;

YMEHHUE OI[CHUBATh 3THUECKUE aCIEKThl COBPEMEHHBIX MCCIICAOBAHUM B 001aCTH OMOJIOTHH M MEIUIIMHBI (KJIOHUPOBaHHE, HCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HAIIPABIEHHOE H3MEHEHUE TeHOMA U CO3/IaHNE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oymyieli mpodeCCHOHAIBHON JeATeTbHOCTH B 00JacTH OWMOJIOTHH, MEIMIINHBIL,
OMOTEXHOJIOTUH, BETCPUHAPUHU, CEIIbCKOTO XO3SWCTBA, MHINEBOW MPOMBIIUICHHOCTH, YIIIyOJsTh MO3HABATEIBHBIN WHTEPEC, HANPaBICHHBIA Ha
OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH mpodeccun U MPOJODKEHHE OHOJOrMYecKOro oOpa3oBaHUSI B OpraHU3alUsAX CpPEIHETro
po¢eCCUOHAIBHOTO M BHICIIIETO 00pa30BaHMSI.

[IpeameTHble pe3ylbTaThl OCBOCHUS yueOHOTO mpenmeta «buonorus» B 11 Knacce n0IKHBI OTPaXKaTh:
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c(OPMHUPOBAHHOCTh 3HAHUNA O MECTE€ M POJM OUOJIOTUM B CHCTEME €CTECTBEHHBIX HayK, B ()OPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-
Hay4YHOI KapTHUHBI MHpa, B MO3HAHUHU 3aKOHOB IPHUPOJIBl U PELICHUH HKOJIOTMYECKUX MPOOJIEM YEIOBEUECTBA, a TAKXKE B PELICHUU BOIIPOCOB
paIMOHAIBHOTO IPUPOIOIIONIBE30BAHMS, U B (POPMUPOBAHUH [IEHHOCTHOTO OTHOIICHUS K IPUPOJIE, OOIIECTBY, YEJIOBEKY, O BKJIa/Ie POCCUNUCKUX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTUH;

YMEHUE BIAJETh CHCTEMOH OMOJIOTMYECKMX 3HAHUH, KOTOpas BKJIIOYAECT ONPEAEICHMs] U MOHUMaHHE CYIIHOCTH OCHOBOIIOJIAraroIlMX
OMOJIOTHYECKMX TEPMUHOB M TOHATUH (BHI, 3KocucTema, Ouocdepa), Ouonmormueckue Teopuu (dBomtonmonHas Teopus Y. JlapBuHa,
CHUHTETHYECKasi Teopus Bomonun), yaenus (A. H. CeseprioBa — o myTsx u HanpasieHusx 3Bomonnn, B.1. Bepaaackoro — o 6uocdepe), 3akoHbI
(remetmueckoro paHoBecus Jx. Xapau m B. BaiinOepra, 3apogpimeBoro cxoactBa K. M. bapa), mpaBuna (Munumyma 0. JIuOuxa,
9KOJIOTHYECKOM MUPAaMUJIBI YHEPTUH ), TUTIOTE3HI (TrnoTre3a «mupa PHK» V. I'unbepra);

YMEHHUE BIaJeTh OCHOBHBIMH METOJAMM HAy4YHOT'O IMO3HAHUSA, MCIOJb3YyeMbIMH B OMOJIOTMYECKHX HCCIEIOBAHUAX XKUBBIX OOBEKTOB U
HKOCHUCTEM (ONHUCAHUE, U3MEPEHNE, HAOIIOIEHUE, IKCIIEPUMEHT), CIIOCOOaMHU BBIABICHUSI M OLICHKU aHTPOIOI'€HHBIX U3MEHEHU B TPUPOJIE;

YMEHHE BBIICIATh CYIIECTBEHHBIC MPU3HAKU: BHUJIOB, OMOTCOLIEHO30B, YKOCHCTEM H OMOCQEpHI, CTAOMIM3UPYIOIIETO, IBUXKYIIETO U
Pa3phIBAIOIIEIO €CTECTBEHHOIO O0TOOpa, ajuIONAaTPUYECKOro W CHUMIATPUYECKOrO BHI000pa30BaHUs, BIMSHMS ABMXKYIIMX CHJI HBOJIOLUHU Ha
reHo(OH]] MOMYJALUN, TPUCIIOCOOIIEHHOCTH OPraHU3MOB K Cpefie OOMTaHMs, YepeJOBaHUs HaIlpaBICHUI 3BOIOLMH, KPYrOBOPOTA BELIECTB U
MOTOKA SHEPTUU B HIKOCHCTEMAX;

YMEHHUE YCTaHABIMBAaTh B3aMMOCBS3U MEKIY IPOLECCAMM HBOJIOLUH, ABUKYIIMMH CHUJIAMH AHTPOIIOT€He3a, KOMIOHEHTAaMU Pa3In4HbIX
HKOCHCTEM U IPUCIIOCOOIECHUSMH K HUM OPraHU3MOB;

YMEHUE BBUBIATH OTJIMYUTEIbHBIC TNPU3HAKH JKUBBIX CHUCTEM, INPUCHOCOOICHHOCTh BUJOB K cpele oOWTaHus, aOMOTHUECKUX U
OMOTHYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBA3€H OpPraHU3MOB B COOOILIECTBAX, AHTPOINOIEHHBIX M3MEHEHUH B JKOCHUCTEMAax CBOEH
MECTHOCTH;

YMEHHUE HCIOIb30BaTh COOTBETCTBYIOIME ApPTyMEHTHI, OMOJIOTMYECKYI0 TEPMHHOJOIMIO M CHMBOJIMKY JUIS JIOKAa3aTeIbCTBA POJICTBA
OpPraHU3MOB Pa3HbIX CHCTEMATHYECKHX TpPYII, B3aUMOCBS3M OPraHU3MOB M Cpe/ibl OOMTaHUS, €IMHCTBA YEJIOBEUECKUX PAC, HEOOXOIUMOCTHU
COXpaHEHUs MHOT000pa3us BUIOB U HKOCHCTEM KaK YCJIOBHS COCYIIIECTBOBAHMSI MIPUPO/IbI U YEIOBEUECTBA;

YMEHHUE pelaTh OMOJOrHUECKUE 3a/1a4H, BEIIBIATh IPUYHMHHO-CIIECTBEHHBIE CBA3U MEXy HCCIIeTyeMbIMU OMOIIOTHYECKUMU MPOIIeCCaMu
U SIBIICHUSIMU, J€JIaTh BBIBOJIbI U IPOrHO3bI HA OCHOBAHUH IOTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBINOJHATh Ja0OpaTOpHbIE M TpPaKTHUECKHe paboThl, coOMOAaTh MpaBuia MpH pabore ¢ y4eOHBIM U JIAOOPAaTOPHBIM
00opy/IOBaHHEM;

YMEHHUE BBIIBUraTh TUIIOTE3bI, NPOBEPSITh UX IKCIEPUMEHTAIBHBIMU CPEJICTBAMM, (DOpPMYIHpys Ledb HCCIEIOBaHUSA, aHAIU3UPOBAThH
MOJTy4E€HHBIE PE3YJIbTAThl U JAeJaTh BHIBOIbI,
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YMEHHE Yy4acTBOBaTh B Y4EOHO-MCCIIENOBATENLCKOW padoTe Mo OMOJOTHH, SKOJOTUH M MEIWIIMHE, MPOBOAMMON Ha 0a3ze IIKOJBHBIX
HAYYHBIX OOIIECTB, W MyOJUYHO MPEACTABIATH OTYIEHHBIC PE3YIbTaThl HAa YYCHUYECKUX KOH(EPCHIIHSIX;

YMEHHE OIICHUBATh TUIIOTE3bI M TEOPUHU O MIPOUCXOKICHUH KU3HH, YEIIOBEKA U YEIIOBEYECKUX Pac, O MPUINHAX, TOCIEACTBUIX U CIIOCO0ax
MPEeIOTBPAIICHUS TTI00aTBHBIX U3MEHEHUH B Ouochepe;

YMEHUE OCYIIECTBIISITH OCO3HAHHBIA BBIOOp Oymymied mnpodecCHoHATbHOW JEATEILHOCTH B 00JIacTH  OWOJIOTHH, HKOJIOTHH,
MPUPOIOIIOIB30BAHUSI, METUIIUHBI, OMOTEXHOJIOTHH, TICUXOJIOTUH, BETEPUHAPUHU, CEIHCKOTO X035 CTBa, MUILIEBON MPOMBIIUICHHOCTH, YIIIyOISTh
MMO3HABATEIbHBIA HHTEPEC, HAMPABICHHBIA HA OCOZHAHHBIN BEIOOP COOTBETCTBYIOIICH MpodecCuu U MPOJOHKEHIE OMOIOTHIECKOTO 00pa3oBaHUs
B OpraHU3aIUsX CPEAHETO TPOPECCHOHATBHOTO U BBICIIETO 00pa30BaHUsI.
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3. TEMATHYECKOE IINIAHUPOBAHHUE

10 KUJIACC
KosmnuyecTBO 9acos JJIeKTPOHHBIE
Ne n/m I:;:r“::l;‘;ﬁ“"e R Bcero Kontpoabnpie | - MpakTiecikue E)I;];;l;l::al::;bnble
padoThI padoThI pecypes!
1 buonorus kak Hayka https://m.edsoo.ru/863¢6870
2 JKuBbIe CUCTEMBI U UX U3YUYECHUE 2 https://m.eds00.ru/863e6870
3 buonorus knetku 2 0.5 https://m.eds00.ru/863e6870
4 XuMudeckasi OpraHu3alus KJICTKU 10 1 https://m.eds00.ru/863¢6870
5 Crpoenue u GyHKITUH KICTKH 8 1 2 https://m.eds00.ru/863e6870
6 OOMCH BEILECTB 1 MPCBPAILICHHE SHCPIHH B 9 1 1 https://m.eds00.ru/863e6870
KJIETKE
7 Haczienctoeritiast uiigopmattis i 9 1 0 https://m.eds00.1u/863¢6870
peanuzanus e€ B KJIETKe
JKu3HeHHbI UK KIIETKU 6 1 https://m.edsoo0.1ru/863e6870
Ctpoenue 1 pyHKIIUN OPraHU3MOB 17 2 1.5 https:/m.eds00.1u/863e6870
10 PazmHoxkeHMe u pa3BUTHE OPTaHU3MOB 8 1.5 https://m.eds00.ru/863e6870
11 T'enerika - Hayka 0 HACHCACTBEHHOCTH H 2 0.5 https://m.edso0.ru/863¢6870
M3MEHUYHUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 1 https:/m.eds00.1u/863e6870
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1 https://m.eds00.ru/863e6870
14 I'eneTuka yenoseka 3 1 0.5 https:/m.eds00.1u/863e6870
15 Cenexuust OpraHu3MoB 4 1 https:/m.eds00.1u/863e6870
16 buoTexnonorus u cuHTEeTHYECKAs OUOJIOTHS 4 1 https://m.eds0o.ru/863e¢6870
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17

Pe3epBHoe BpeMst

https://m.edso0.ru/863e6870

OBHIEE KOJIMYECTBO YACOB II1O ITPOI'PAMME

102

10

12.5
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11 KJJACC

KosmnuyecTBO 9acos JJIeKTPOHHBIE
HaumeHoBaHue pa3esioB U TeM (uudposbie)
Ne i/m Kontpoabnbie | IlpakThyeckue
NMPOrpamMMbl Bcero o0pa3oBarteJIbHbIE
padoThI padoThI
pecypchbl

3apokJIeHrEe U pa3BUTHE IBOJIOLMOHHBIX

1 PO Vp I 4 https://m.edso00.1u/863e¢6870
MpeICTaBICHU B OMOIOTUHI

2 MuKpo3BOIIONUS U €€ Pe3ysbTaThl 14 1 2 https:/m.eds00.1u/863e6870
Makpo3BoJIIOLIHS U €€ pe3yJIbTaThbl 6 1 https://m.eds00.ru/863e6870
IIpoucxoxaeHue u pa3 € JKU3 a

4 POMCXOMUCHIE 1 pasBITHE XHSHH 1 15 2 1.5 https://m.eds00.ru/863e6870
3emiie

5 [IpoucxoxieHne yeaoBeKka — aHTPONOTeHE3 10 1 1 https://m.eds00.ru/863e6870
DKOJIOTHSl — HayKa O B3aMMOOTHOIICHHSIX

6 OpPraHM3MOB U HaJIOPraHU3MEHHBIX CUCTEM 3 0.5 https://m.edsoo.ru/863e6870
C OKpYKalollen cpeaou
Opranu3Mel ¥ cpeia OOUTaHUS 1 1.5 https://m.eds00.ru/863e6870
DKOJIOTHSI BUJOB U TTOMYJISILIUNA 1 0.5 https://m.edsoo0.1u/863e¢6870
DKOJOTHS COOOIIECTB. DKOIOTUYECKUE

9 o 12 1 0.5 https://m.eds00.ru/863e6870
CUCTEMBI

10 buocdepa — rmobanbHas sxkocucTemMa https://m.eds00.ru/863e¢6870

11 UYenosek U OKpyxarol@s cpeaa 1 https://m.eds00.ru/863¢6870

12 Pe3epBHoe Bpems 8 1 https:/m.eds00.1u/863e6870

OBUIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102 10 7.5
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YTBEPXJIEHO:
Klpmceus Ne263 01 31.08.2023 1.

Hupexrop /7

bapamkuna 10.A.

H3sMeHeHUst yTBEPKIEHbI
IIprxazom Ne 33901 12.10.2023 .

Jupexrop

MHNOYPOYHOE IINTIAHUPOBAHUE
(ITpnyo:xkeHue K padoyei mporpamMme y4eOHoro npeameta «buosiorusi (yriry0Jie HHbIi YpOBEeHbY))

s 10 kaacca

& Bapamkuna [0.A.

n/n

Tema ypoka

KoandecTBo 4acoB

KonTtpoJsbHbie
Bcero
padoThI

IIpakT4yeckue
padoThI

DJIeKTPOHHbIE
nu@poBbIE
o0pa3oBarteJIbHbIE

pecypcsbl

Buosorus kak KOMIUICKCHAs HAyKa U KaK
9acTh COBPEMEHHOTO O0IIeCTBA

https://m.edsoo0.ru/863e6b72

JKuBBIEe cCTEMBI M MX CBOMCTBA

https://m.edso00.ru/863e6b72

YPOBHeBaH OopraHusanus )XUBbIX CUCTEM

https://m.edsoo0.ru/863e6b72

Hcropust OTKPBITHS U U3Y4EHUS KIIETKU.

https://m.edso00.ru/863e6b72
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Knerounas Teopus

XUMUUYECKHI COCTaB KJIETKU. MHUHepaabHbIe
BEILECTBA KJIETKHU.

https://m.edso0.ru/863e6b72

MeTonab! MOIEKYJIAPHON U KIETOYHOU
ounonoruu. [IpakTuueckas padora «M3ydenue
METOJIOB KJIETOYHOH OMOJI0rUn
(xpomarorpadusi, s3nekTpodopes,
middepeHuanbHoe HeHTpUPyrupoBanue,
[TLIP)»

0.5

https://m.edsoo0.ru/863e6b72

OpraHuyecKue BemecTBa KICTKH — OCINKH.
JlabopaTtopHas pabota «OOHapyxeHue
O€JIKOB C TOMOIIbIO KaYeCTBEHHBIX PEAKIIHII»

0.5

https://m.edso00.ru/863e6b72

CpoiicTBa, kaccuduramnus v GyHKITUHA
0enKoB

https://m.edso00.ru/863e6b72

Oprannyeckue BeEecTBa KIETKU —
YIJIEBOIBI

https://m.edsoo0.ru/863e6b72

10

OpFaHI/I‘IeCKI/Ie BE€HICCTBA KJIICTKU — JIMIIUbI

https://m.edsoo0.ru/863e6b72

11

Hyxnennossie kucnotel. JJHK u PHK.
Jlabopatopnas pabota «HccnenoBanue
HYKJICUHOBBIX KHUCJIOT, BBIICIICHHBIX U3
KJIETOK Pa3JIMYHBIX OPraHU3MOB»

0.5

https://m.edso0.ru/863e6b72

12

Crpoenue u ¢pyukiuu ATD. Jlpyrue
nHykneosuarpudocdarsr (HTD)

https://m.edsoo0.ru/863e6b72

13

KontponsHas padora Ne 1 o teme
"Xumuueckas opranuzanus KieTku"

https://fipi.ru/e ge/otkrytyy-
bank-zadaniy-ege

14

CexBenupoBanue JIHK. MeToabl reHOMUKH,
TPaHCKPUIITOMUKHU, IPOTEOMUKHU.MeTO 1B
CTPYKTYPHOH OHOJIOTHH.

https://m.edso00.ru/863e6b72
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15

Tunsl knetok. [Ipokapuorndeckas KieTka

https://m.edsoo0.ru/863e6b72

16

CrpoeHue 3yKkapuoTHYECKON KIIETKH.
[pakTuueckas padora «3yueHue cBOMCTB
KJICTOYHON MEeMOpaHbD»

0.5

17

[ToBepXHOCTHBIN anmapar KJIETKH

18

OnHOMeMOpaHHbIE OPraHOUIbI KIIETKH.
[MpakTuueckas padora «M3yueHue IBIKEHUS
LUTOILIa3MBbI B PACTUTEIbHBIX KIETKAX)»

0.5

https://m.edso00.ru/863e6b72

19

[TomyaBTOHOMHBIE OPTaHOUIBI KJIETKH:
MUTOXOHJIpUH, TIacTuAbL JlaboparopHas
pabota «HccienoBaHue mia3Moan3a u
JIETJIa3MOJIM3a B PACTUTEIIbHBIX KJIETKAX»

0.5

https://m.edsoo0.ru/863e6b72

20

HemeMOpanubie opraHOU bl KJIIETKH

https://m.edso0.ru/863e6b72

21

Crpoenue u GyHKIIUH sapa

22

CpaBHUTENBbHAS XapaKTEPUCTHUKA KIIETOK
aykapuort. JJaboparopHas padora «3yuenue
CTPOCHHSI KJIIETOK Pa3IMYHBIX OPTaHU3MOB)

0.5

https://m.edso0.ru/863e6b72

23

KontponpHas padora Ne 2 o Teme
"CtpoeHue 1 QyHKIIUU KICTKH"

https://fipi.ru/e ge/otkrytyy-
bank-zadaniy-ege

24

DepMEHTATUBHBIN XapaKTep pPEeaKIUn
KJIETOYHOTO MeTaboau3ma. JlaboparopHas
pabora «3yueHne GpepMeHTAaTHBHOTO
pacierieHust epoKcua BOJOpoa B
PACTUTENBHBIX M JKUBOTHBIX KIETKAX)

0.5

25

benku-akTUBaTOPHI U OCTKU-UHTHOUTOPHI

26

AccUMWIALNSA U AUCCUMMUIISIIIS — JIBE
CTOpOoHBI MeTabonu3Ma. Turbl oOMeHa
BemecTB. JIaboparopuas padota «3yuenue
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KaTaJTUTHYECKOU aKTUBHOCTH (PEPMEHTOB (Ha
pUMepe aMUIIa3bl WM KaTalla3bl)

ABTOTpO(HBIN THII 0OMEHA BELIECTB.

27 DOTOCUHTES.
AnHa’poOHBIC OpraHu3Mbl. Buasr OposkeHusI.
28 Jlaboparopnas pabora «CpaBHeHHE https://m.eds00.ru/863e6b72
MIPOIIECCOB OPOKEHUS U IBIXAHHSD)
DHeprus MeMOpaHHOTO TPAIUCHTA TIPOTOHOB.
29 Cunte3 AT®: padota nmporonHoi ATD-
CUHTa3bl
Xemocunres. JlJabopaTropHas pabora
30 «CpaBHeHHeE po1eccoB (POTOCHHTE3a U 0.5
XEMOCHUHTE3a»
31 AdpoOHBIC OPraHU3MBI. JTaIlbl
HHEPTeTUYECKOTro OOMEHa
10 KontponsHas padora Ne 3 o teme "O6men https:/fipi.ru/e ge/otkrytyy-
BEILIECTB U MPEBpAILCHUE SHEPTUH" bank-zadaniy-ege
33 Martpuusnsii cuares JJTHK https://m.edsoo.ru/863e6b72
34 Peakiiuu MaTpuyHOTO CUHTE3A.
Tpanckpunuus- matpuunbiii cuate3 PHK.
35 Tpaucnsiiusa u €€ 3Tanbl
36 Komuposanue amunokucnot. Ponb pubocom https:/m.edsoo.r/86366b72
B OMocHHTE3e Oenka
37 Opranu3zaiys reHoMa y MpoKapuoT U
3yKapuoT
38 BHpYChI — BHEKICTOUHKIE GOPMBI AH3HH H 0.5 https://m.edso00.ru/863e6b72

obnuratHble napa3uThl. [IpakTuyeckas
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pabota «Co3iaHre MOJIEIH BUPYyCa»

MosekymsipHble MeXaHU3MbI SKCIIPECCUH

39
T€HOB Y 3YKapuOT
40 BupycHbie 3a001eBaHUS YeI0BEKa,
YKUBOTHBIX, pACTCHU
41 Hanorexunosnoruu B OMosioruu U MeAUIIHE https://m.edsoo.ru/863e6b72
KontponpHas padora Ne 4 mo Teme :
" https:/fipi.ru/ege/otkrytyy-
42 HacnencrBennas nunopmanusu ee ,
" bank-zadaniy-ege
peanu3zanus
43 JKu3HeHHBIN MUK KJIIETKU
Xpomocomsl. JlabopaTopHas pabora
44 «3ydeHue XpoMOCOM Ha FOTOBBIX 0.5 https://m.edso00.ru/863e6b72
MHUKpOIpenapaTax»
45 Jlenenue KIeTKM — MUTO3
Tunel knetok. KaprokuHes U HUTOKUHES.
JlaboparopHas padora «Habmroneaue Mmurosa
46 paTopHaip 0.5 https://m.edso0.ru/863e6b72
B KJIETKaX KOHUMKa KOpellka Jyka (Ha
TOTOBBIX MUKpOIIpEnapaTax)»
47 Perymsauus :Ku3HEHHOTO LIUKJIa KJIIETOK
48 OpranusM Kak eIuHOE LIEeJI0e
Txanu pacrenuii. JlaboparopHas padora
49 . . 0.5 https://m.edsoo.ru/863e6b72
«3yuenue TkaHel pacTeHUI»
TkaHM )KMBOTHBIX U YEJIOBEKA.
50 JlaGoparopnas pabora «3ydenune TkaHen 0.5
KUBOTHBIX»
51 Opranbl. CucreMsl opranos. Jlaboparopnas 0.5

pabota «/3yueHne opraHoB IIBETKOBOTO
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pacTeHus»

Kontponbnas padota Ne 5 mo Teme

https://fipi.ru/e ge/otkrytyy-

>2 "Opranusm Kak emHoe menoe" bank-zadaniy-ege

53 Onopa tena opranu3MoB. [|BukeHue.

54 [Iuranue opranu3mMoB

55 [TuTanue MO3BOHOYHBIX KHUBOTHBIX.
[MumeBapuTenbHas cCUCTEMa YeJIoBeKa

56 JIpIxaHre OpraHnu3MoB

57 JIpIxaHr€e MO3BOHOYHBIX )KMBOTHBIX U
YeoBeKa
KpoBeHocHas cucrema mo3BOHOYHBIX

58 KUBOTHBIX U YeJIOBEKa

59 TpaHcnopT BELIECTB Yy OPraHU3MOB https://m.edso0o.ru/863e6b72

60 Brienenue y opranuzMoB

61 3almTa y opranusMos. MMMyHHast cHCTeMa https://m.edsoo.ru/863e6b72
YeopBeKa.

62 Pa3gpakxumMocCTh U peryisnus y OpraHu3MoOB

63 I'yMopastbiast perymtiiti i OHIOKPHHHAs https://m.edso0.ru/863e6b72
CUCTEMa KHBOTHBIX U YeJIOBEeKa

64 Kontponbras padota Ne 6 mo Teme https://fipi.ru/e ge/otkrytyy-
"CtpoeHue U QyHKIIUU OPTaHU3MOB" bank-zadaniy-ege

65 @DopMBbl pa3MHOKEHUS OPTaHU3MOB

66 [TonoBoe pasmHokeHue. Melos.
I'amerorenes. OOpa3oBaHue U pa3BUTHE

67 MOJIOBBIX KJIeTOK. JJaboparopHas pabota 0.5

«M3ydeHue cTpoeHus MOJOBbIX KJIETOK Ha
TOTOBBIX MUKPOIpENapaTax»
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68

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB —
OHTOT€HE3

69

3akJiaJika OpraHoOB U TKaHEH U3
3apOJBIIIEBbIX JIMCTKOB

70

Poct u pa3BuTHe xxuBoTHBIX. JlTabopaTopHas
pabota «BblsiBIeHHE TPU3HAKOB CXO/ICTBA
3apOI[bIHleI>'I ITIO3BOHOYHBIX KUBOTHBIX)»

0.5

https://m.edso0.ru/863e6b72

71

Pa3sMHOX€eHME U pa3BUTHE PACTCHUN.
Jlaboparopnas padota «CTpoeHHE OpraHOB
Pa3MHOXEHUS BBICUIMX PACTEHUI»

0.5

72

KontponsHas pabora Ne 7 mo Teme
"Pa3smHoxeHue 1 pazButue"”

https://fipi.ru/e ge/otkrytyy-
bank-zadaniy-ege

73

HcTopus cTaHOBIEHUS U PA3BUTHS T€HETUKU
KaK HayKu

74

OCHOBHBIE TIOHSATHS Y CUMBOJIBI TCHETHUKH.
JlabopaTtopHas pabora «Jpo3oduia kak
OOBEKT FreHETHYECKHUX HCCIICIOBAHNI

0.5

75

3aKOHOMEPHOCTH HACJIEJOBAaHHSI IPH3HAKOB.
MonoruOpuiHOE CKpelyBaHue.
[IpakTuueckas padora "Mzyuenue
PE3yIbTaTOB MOHOTHOPUIHOTO CKPEIBAHHS
y apo3oduitbr"

0.5

76

[{uTomornyeckre OCHOBBI MOHOTHOPUIHOTO
CKpEIIMBAHUSA

77

AHanuzupylolee ckpenmBanue. Hemonxnoe
JOMHUHHUPOBaHUE

78

Jurnbpuanoe ckpenmBanue. [Ipaktudeckas
pabota «3yueHue pe3yabTaToB

0.5

https://m.edsoo0.ru/863e6b72
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JTUTHOPUTHOTO CKPEIMBAHUSA Y IPO30DUITBDY

[{uTonornyeckre OCHOBBI JUTHOPHTHOTO

79
CKpEILMBaHUS
20 CuernieHHOE HaclleJOBaHUE MPU3HAKOB.
['eHoTHI KaK LIEJIOCTHAS CUCTEMA.
81 XpoMOCOMHas TEOPHS HACIIEICTBEHHOCTH
82 ['eneruxanomna
['eHeTHUECKUI1 KOHTPOJIb Pa3BUTHUSA
83 . https://m.edso0.ru/863e6b72
pacTeHU, )KUBOTHBIX U YEJIOBEKA
%4 KontponsHas pabora Ne 8 mo Teme https:/fipi.ru/e ge/otkrytyy-
"3aKOHOMEpPHOCTH HACJIEICTBEHHOCTH " bank-zadaniy-ege
N3MeHYnBOCTH IPU3HAKOB. Bu b
85 M3MEHYUBOCTH. Mo ukarmonHas
M3MEHUYUBOCTb.
BaprauunonHslii psii ¥ BapualMOHHAas
kpuBas. JlabopatopHas paboTa
26 «MccnenoBanne 3aKOHOMEPHOCTEN 0.5
MOAU(PUKAIMOHHON N3MEHUNBOCTH. '
IlocTpoeHue BapuallMOHHOTO PsiAa U
BapHUaAIlMOHHON KPUBOI»
%7 ['eHoTHMIIMUYECKAs N3MEHUNBOCTb.
KomOnHaTuBHAS H3MEHYNBOCTh
MyranuoHHas U3BMEHYUBOCTS. IIpakTrueckas
88 pabora «Myranuu y apo3oduisl (Ha 0.5 https://m.eds00.ru/863e6b72
TOTOBBIX MUKpOIIpENapaTax)»
29 3aKOHOMEPHOCTU MYTAI[MOHHOTO MpoIlecca.

ONHUIeHEeTHKA U SITUT€HOMHUKA
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90

Kontponbras padota Ne 9 mo teme
"3aKOHOMEPHOCTH U3MEHYUBOCTH"

91

I'eneruka yenoseka. [IpakTuueckas pabora
«CocTaBieHuE U aHAJIU3 POIOCIOBHON

0.5

92

MeToabpl MEAUITMHCKOMN T€HETUKHA

https://fipi.ru/e ge/otkrytyy-
bank-zadaniy-ege

93

3HaveHye MEJUIIMHCKON T€HETUKH B
Hpe,Z[OTBpaH_IGHI/II/I N JICHCHUHU 'CHCTUYCCKUX
3a00JIeBaHUI YETIOBEKA

94

OCHOBHBIE TTOHSTHS CEICKIUH.
JlaGoparopnas padota «3yyeHue copToB
KYJIbTYPHBIX PACTCHUU U TOPOJ AOMALIHUX
KUBOTHBIX»

0.5

95

MeTobI CeIeKIIMOHHOM pabOTHI.
Jlaboparopnas pabora «3ydeHune MeTo0B
CEJICKIIUU PACTECHUI»

0.5

https://m.edsoo0.ru/863e6b72

96

JIOCTUXKEHHUS CEJIEKLIUY PACTCHUN U
KUBOTHBIX. [IpakTHyeckas pabora
«ITpuBHBKa pacTeHHUIT»

97

CoxpaHeHue, U3y4eHUE U UCTIOJIb30BaHUE
T€HETUUYECKUX PECYPCOB

98

buorexnonorus xak Hayka ¥ OTpacib
npousBozacTBa. [IpakTuueckas pabora
«M3yueHne 00bEeKTOB OMOTEXHOIOTHI

0.5

99

OcHOBHBIEC HaNlPaBJICHUSI CHHTETUUYECKON
onosoruu

100

XpOMOCOMHa}I W IrCHHAasA MHXXCHCPUS.
MG,Z[I/II_II/IHCKI/IG OHMOTEXHOJIOTHH.

https://m.edsoo0.ru/863e6b72
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101 Kontponbnas padora Ne 10 mo teme 1 1 https:/fipi.ru/e ge/otkrytyy-
"Ceneknus. buorexnonorus" bank-zadaniy-ege

102 PesepeHrlii ypok. [loBropenue, 06001eHue, 1
CHUCTEeMaTHU3aIlusI 3HAaHU I

OBHIEE KOJIMYECTBO YACOB II1O ITPOI'PAMME

102

10

13.5

49




INOYPOYHOE IIVIAHUPOBAHUE
(ITpnyo:xkeHue K padoyei mnporpamMme y4eOHoro npeameta «buosiorust (yriry0Jie HHbIi YpOBEeHbY))

aa 11 kiaacca

YTBEPXJIEHO:
Klpmceus Ne263 01 31.08.2023 1.

Hupexrop _ /7 bapamkuna 10.A.

H3sMeHeHUst yTBEPKIEHbI
ITprxazom Ne 33901 12.10.2023 .

Tlupextop . 7 Bapamkuna 10.A.

Koumn4yecTBO 4acos JIeKTPOHHBbIE
Ne Hdarta nu@dpoBbIe
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero U3y4eHusi | oOpa3oBaTeJibHbIE
padoTbI padoThI
pecypchl
1 OpouonionHas Teopust Y. JlapBuHa 1
JIBMKYIIME CHUIIBI BOJIIOIIUY BUIOB
2 1 https://m.edsoo.ru/863e6b72
no Y. /lapsuny
Boprba 3a cymmecTBoBanue,
3 €CTECTBEHHBIN U UCKYCCTBEHHBIN 1
otbop
4 DopMUpPOBAHUE CUHTETUYECKOU 1




TCOPUHU DBOJIOINN

DTanbl BOJIFOIIMOHHOTO MpoIiecca:
MI/IKpOBBOJHOI_II/IH nu MaKpO:-)BOJIIOL[I/I}I

[lonynsimusa — snemMeHTapHas
€IMHUIIA DBOJIIOIUHA

3aKOH reHETHYECKOTO PABHOBECHS
JIx. Xapau, B. BaituOepra.
JlaGopatopHas paboTa «BrusiBneHue
W3MEHUYHUBOCTH Y 0COOEH OJTHOTO
BUIAa»

0.5

https://m.edso00.ru/863e6b72

DOneMeHTapHbIe (PaKTOPBI IBOTIOIIUU

https://m.edso00.ru/863e6b72

B¢ dext ocHoBarenst. Dpdekt
OyTBUIOYHOTO TOPJIBIIIKA

10

Murpanuu. M30auuu momymisiuii:
reorpaduueckas, Ononornueckas

11

EcrectBennsiii otbop —
HANPABJISIOIMNA (HaKTOpP IBOJIOIUH.
[TosoBoit oT6Op.

12

KontponpHas padora Ne 1 mo Teme
"MUKpO3BONIONMSA U €€ pe3yabTat"

https://fipi.ru/e ge/otkrytyy-

bank-zadaniy-ege

13

[Tprcroco6IeHHOCTh OPraHN3MOB KaK
pe3ynbTaT MUKPOIBOJIOIUH.
JlabopartopHas padora «3yuenue
apoMop(}030B U UaMOATANI TALIUN Y
pacTeHM 1 )KNBOTHBIX»

0.5

https://m.edso00.ru/863e6b72

14

[Tpumeps! npucnocobIeH y
OpraHu3MoB: Mop(osiornyeckue,
¢buznonornyeckne, OMOXUMUIECKHE,

0.5

51




noBeneHueckue. JlJabopaTtopHas
pabora «IIpucrocobmenus
OpPraHu3MOB U UX OTHOCHUTCJIbHAA
1[e7IECO00Pa3HOCTh

Bup, ero kputepun u CTpyKkTypa.
Jlaboparopnas pabora «CpaBHeHHE

15 0.5
BUJIOB 10 MOP(OJIOTUYECKOMY
KPUTEPUIO»
16 CrpykTypa BUaa https://m.eds00.ru/863e6b72
17 Bunoo6pa3oBanue kak pe3yabTaT
MHKPOIBOJIIOIIUU
CBs13b MUKPO3BOJIIOLUH U
18 https://m.edsoo.ru/863e6b72
AMUJIEMHUOJIOTUH
Makpo3BoJironusl.
19 ITaneonToONOrNYECKIE METOIBI
M3y4eHUS IBOITIOLUHI
20 buoreorpaduueckue MmeToap!
W3Y4EHHUS IBOJIIOLINHI
DOMOPHUOIOTHYECKUE U CPABHUTETHHO-
21 MOP(HOIOTHYECKHE METObI U3yUCHUS https://m.edsoo.ru/863e6b72
SBOJTIOIIHT
MonekynaspHO-TeHETHUECKHE,
22 OMOXMMHUYECKHE U MATEMaTUUECKHE
METO/Ibl U3yYEHUS IBOJTIOLNHT
23 Obupe 3aKOHOMEPHOCTH DBOMIOLHH. https://m.edsoo.ru/863e6b72
AJaniTUBHAs pagvalusl.
24 KontponpHas pabora Ne 2 o Teme 1 https://fipi.ru/e ge/otkrytyy-

"MaxkposBosonus"”

bank-zadaniy-ege
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Hayunble runoTes3sl IpOUCX0XKICHUS

25
KU3HU Ha 3emJie
26 JloHay4yHbIE NIPEICTABICHHUS O
3apOKJICHUH KU3HU
OcCHOBHBIE Talbl HEOPTAHUYECKOH
27 https://m.edsoo.ru/863e6b72
SBOJTIOIIHU
28 I'unoressl 3apoKA€HUS )KU3HU
HcTopus 3emiin u METOBI €€
29 usyuenns. Jlabopatopras pagora 0.5 https://m.edso0.ru/863e6b72
«M3ydyeHue 1 onmucaHue UCKOMaeMbIX
OCTaTKOB IPEBHUX OPTaHU3MOB)»
HavanbHble Tansl OpraHn4ecKou
30 HBOJIIOLIMH. DBOJIIOIHS YKApHOT.
OCHOBHBI€ 3TaIlbl 3BOIIOIUU
31 pactutenbHOro Mupa. [Ipaktuyeckas 0.5
pabota «M3yueHrne ocoOeHHOCTEH ’
CTPOEHUS paCTEHUN pa3HBIX OTJECIOBY
OCHOBHBI€ 3TaIbl 3BOTIOIUU
32 KUBOTHOT'O MHUpa
OBontonus )KUBOTHBIX. [IpakTyeckas
33 pabora «M3ydenne ocoOeHHOCTEH 0.5
CTPOEHUS MO3BOHOYHBIX KUBOTHBIX»
34 PaspuTHe AKH3HI HA 3EMIIC IO OPaM H https://m.edso00.ru/863e6b72
nepuoiam
35 Kontponbnas padota Ne 3 mo Teme 1
"IIpoucxosxieHue KU3HU Ha 3emie"
36 MaccoBble BBIMUPaHUS —

9KOJIOTHYECCKHUE KPU3HUCHI ITPOILIOTO.
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CoBpeMeHHbBIN 3KOJTOTUYECKU I
KPH3HUC ¥ €r0 OCOOEHHOCTH.

CoBpemeHHas cucrteMa

37 OpraHUYEeCKOro MpoIUIoro
18 OcHOBHBIE CUCTEMaTUYECKUE TPYIIIBI
OpraHu3MOB
KontponsHas padora Ne 4 mo Teme :
39 "CoBpeMeHHas cuCTeMa 1 https;//ﬁpl‘w/ege/ otkrytyy-
" bank-zadaniy-ege
OpPraHHYeCcKOro MUpa
AHTPOIOJIOTHSI — HayKa O YeJIOBEKe.
40 Passutue npeacrasieHui o
MIPOUCXOKICHUU YETIOBEKA.
MecTo uenoBeka B cUCTEME
opranuueckoro mupa. JlabopatopHas
41 pabota «3yueHue ocodbeHHOCTEH 0.5 https:/m.eds00.1u/863e6b72
CTPOCHUSI CKEJIETA YETIOBEKa,
CBSI3aHHBIX C MPSIMOX0KICHUEM)
42 JIBH>Kylie CUJIbI aHTPOTIOTEHE3a
CooTHoIIeHIE OUOIOTHYECKIX H
43 COLIMAIIbHBIX (PAKTOPOB B https://m.edsoo.ru/863e6b72
aHTpPOIOTeHe3e
44 OcCHOBHBIE CTaUX AHTPOTIIOTEHE3A
45 [TanmeoreneTnka 1 majaecoreHOMUKA
46 DBOJIIOIUS] COBPEMEHHOTO YEJIOBEKA
UYenoseueckue pacel. [IpakTrueckas
47 pabota «M3yueHre 3KOJOTHIECKUX 0.5 https://m.edso0.ru/863e6b72

azarTalnuui 4eJoBeKa

54




48

MeX M CITUTIITHHAPHBIE METO/IBI
AHTPOTIOJIOTUH

49

KontponsHas pabora Ne 5 mo Teme
"IIpoucxoxaeHue yenonexa"

https://fipi.ru/e ge/otkrytyy-
bank-zadaniy-ege

50

3apok/ieHre U pa3BUTHE YKOJIOTUH

51

MeTtonb! skosorun. JlabopaTopHas
pabota «M3yueHrue MeTo0B
9KOJOTHYECKHUX UCCIICIOBAHMI

0.5

52

3HaveHNe DKOJIOTHUECKUX 3HAHUU 11
YelnoBeKa

53

DKonornyeckue GaKTopsbl.
Abuotnueckue GaxTopsl. CBET Kak
AKOJIOTHYECKUH pakTop.
JlaboparopHas padota «BrisBnenue
MPUCTIOCOOJIEHU I OPraHU3MOB K
BIIMSIHUIO CBETa

0.5

https://m.edso00.ru/863e6b72

54

Abuotndeckue HaKTophI.
Temneparypa Kak 3KOJTOTHYECKU I
dakrtop. JlaboparopHas pabora
«BosiBneHHE TIPUCTTOCOOICHUH
OpPTaHU3MOB K BIIHSIHHIO
TEMIIEPATYPHI»

0.5

55

Abuotnueckue GpakTopsl. BnaxxHOCTb
KaK dKOJIOTUYECKUI (haKkTop.
JlaGoparopnas pabora
«AHATOMHUYECKUE OCOOCHHOCTH
pacTEeHHIA U3 Pa3HBIX MECT OOUTAHUS

0.5

56

Cpenbl 0OuTaHUS OPraHU3MOB

https://m.edso00.ru/863e6b72
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57 buonornueckre puTMsI
58 ’Kuznennnie GopMbl OPraHU3MOB
59 buotnueckue pakTopsl https://m.edsoo.ru/863e6b72
3HaueHne OUOTUYECKUX
60 B3aUMOJICCTBUH IJI CYILIECTBOBAHUS
OpraHWU3MOB B CpeJie OOUTaHUS
61 KontponsHas padora Ne 6 o Teme 1 https:/fipi.ru/e ge/otkrytyy-
"Opranusmsl 1 cpesia oOuTaHus" bank-zadaniy-ege
2 DKOJIOTHYECKUE XapaKTePUCTUKHU
MO YJISIITI
OcHOBHBIE MMOKA3aTENH MOMYSIUN:
63 YUCIIEHHOCTb, IIOTHOCTb, BO3PACTHAS
Y TI0JIOBAsi CTPYKTYpa
OcHOBHBIE MMOKA3aTENH MOMYSIUN:
64 POXKIAEMOCTB, IPUPOCT, TEMII POCTA, https://m.edsoo.ru/863e6b72
CMEPTHOCTb, MUT AL
65 DKOJIOTHYECKAs CTPYKTYpa
MO YJISIITTT
Juuamuka nomynsitiuu. Kpusbie pocta
66 YUCIIEHHOCTHU nonynsiuuu. Kpusbie
BbDKMBaHUS
DKoJiornueckas HuIa BUA.
67 Jlabopatopias paora . 0.5 https://m.eds00.1u/863e6b72
«IIpucnocobnenus ceMsiH pacTeHU N K
pacceneHuIon
68 Bun xak cuctema nonyasuui
69 3aKOHOMEPHOCTH MIOBEJIEHUS U
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MUTPALUNA KUBOTHBIX

Kontponbras padorta Ne 7 mo Teme

https://fipi.ru/e ge/otkrytyy-

70 "DKO0JIOTUsl BUJIOB U MOMYSUAMN" ! bank-zadaniy-ege
Co0011ecTBO OPraHu3MOB —
71 OmoIIeH03. DKOCHUCTEMAa KaK OTKPBITAst
cCUCTEMa.
7 Kpyrosopot BemecTs 1 OTOK
SHEPTUHU B SKOCHCTEME
73 OCHOBHBIE ITOKA3aTENHN IKOCUCTEMBI https://m.edsoo.ru/863e6b72
74 DKOJIOTUYECKUE TUPAMU/IbI
75 M3meneHus cOOOIIECTB — CYKIIECCHH
[IpupoaHbie 5KOCHCTEMBI.
76 DKOCHUCTEMBI 03€P U PEK. https://m.edso00.ru/863e6b72
DKOCHCTEMBI MOPEH U OKEAHOB
IIpupoaHbIE DKOCUCTEMBIL.
77 DKOCUCTEMBI TYHJIP, JIECOB, CTEMEH,
MyCTHIHb
73 KontponpHas pabora Ne 8 mo Teme 1 https:/fipi.ru/e ge/otkrytyy-
"Dkonorusa cooomwecTs"” bank-zadaniy-ege
79 AHTPOIIOT€HHBIE SKOCUCTEMBI
Ypboskocuctemsl. [IpakTrueckas
80 pabota «/3yueHue u onrcaHue 0.5
ypOOIKOCHUCTEMBD)
3akoHOMEpHOCTH (POPMUPOBAHUS
81 OCHOBHBIX B3aUMOJICUCTBUN
OpPraHU3MOB B 9KOCHCTEMAaX
82 MexaHu3Mbl BO3/ICUCTBUS https://m.eds00.ru/863e6b72
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3arpsi3HEHUN pa3HbIX TUIIOB Ha
CyOOpraHu3MEeHHOM, OPIraHU3MEHHOM,
MONYJSUOHHOM U S KOCUCTEMHOM
YPOBHSIX

buocdepa — obmenanerapHas

83
o0osouka 3eMiun
24 VYuenue B. 1. Bepnaackoro o
ouochepe
3aKOHOMEPHOCTH CYILIECTBOBaHUS
85 https://m.edso0.ru/863e6b72
onocdepsl
26 KpyroBopots! BewecTs u
OMOTCOXUMHYECKUE ITUKITBI
%7 3oHaBHOCTH OMOCchepsl. OCHOBHBIC
OMOMBI CyITIH
88 YcToitunBOCTh Orochepsr https:/m.eds00.1u/863e6b72
29 DKOJOTHYECKUEe KPU3UCHI U UX
MPUYUHBI
90 BosneiicTBue uenoBeka Ha Ouocdepy
AHTpPOIIOreHHOE BO3/IEHCTBUE Ha
91 . 5 https://m.edso00.1u/863e6b72
PacTUTENbHBIN U )KUBOTHBIA MUP
9 OCHOBHBIE MPUHILIUITBI YCTOMYUBOTO
Pa3BUTHSI YEIOBEYECTBA U MPUPOIBI
PanronanpHOE MPUPOIOTIOTB30BAaHUE
1 COXpaHEHHE OMOJIOTHYECKOTO
93 https://m.edso0.ru/863e6b72
pazHooOpaszus 3emun. OxpaHa
TIPUPOIBIL.
https:/fipi.ru/e ge/otkrytyy-
94 Kontponbras padota Ne 9 mo Teme 1 PP = Y

bank-zadaniy-ege
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"UenoBek u oKpyxkaromas cpeaa'

O00011IEHE TI0 TEME

95 ) 1
«MUKpO3BOTIONHUS U €€ PE3yAbTAThD)

96 Obobmerne rio Teme . 1 https://m.eds00.ru/863e6b72
«Makpo3BOTIONHS U €€ PE3yIbTaThD)
O6o0menue Mo Teme

97 «IIpoucxoxaeHue U pa3BUTHE )KU3HU 1 https://m.edsoo.ru/863e6b72
Ha 3eMIIeH
O6o0mmenue Mo Teme

98 «IIpoucxoxaeHre yeioBeKa — 1
AHTPOIIOTEHE3»
O0o061eHNEe 10 TeMe « DKOJIOTHS —

99 HayKa O B3aMMOOTHOIICHUAX 1 https://m.edso00.ru/863e6b72
OpraHU3MOBY

100 KonTponsHas padora Ne 10 o kypey 1 1 https:/fipi.ru/e ge/otkrytyy-
obOyuenus B 11 kmacce. bank-zadaniy-ege

101 O6o0menue mo Telee «OKoJIOTHUS 1
BUJIOB U IO YIS

102 O6o6menue no Treme «bruochepa — |
riIo0aabHas YKOCUCTEMa

OBIIEE KOJIMYECTBO YACOB I1IO 102 10 75

[NPOI'PAMME
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AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 294690421595703939189969587970239985033448729950
Bnapeney bapalwkuHa KOnua AnekcaHoposHa

OeicTevTened C 05.06.2024 no 05.06.2025
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