npuiioxxenue 2.13
k OIIOII o cnennanbHOCTH
35.02.12 CagoBo-mapkoBoe U JJaHAMAPTHOE CTPOUTEITHCTBO

PabGouyasi nporpamma y4e0HOIro npeamera
I11.02 BUOJIOI'Us

O06beM 0OpazoBaTeNbHOM MporpaMmsl: 151 gac.

N3 Hux aynutopHoil Harpy3ku: 117 vacos, B T.4.:

YPOKH 63
MPAKTUYECKUX 3aHSITUN 30
camocTosATenpHasg pabora 12
KOHCYJIbTAllUU 12
IIPOMEKYTOYHAS 18
aTTecTalus

dopma NPOMEKYTOUHOU aTTECTALUN:
KOHTpoOJIbHas pabora B 1 cemecTpe

DK3aMEH BO 2 CEMECTPE

CocraButens nporpammsl: Jlanuukas T.B.

PaccmoTpeHo Ha 3acenanuu kadeapsl 001meo0pa3oBaTebHbIX U T'yMaHUTAPHBIX AUCIUTUINH
ITpoTokon Ne 1 ot 29.08.2024

PyxoBoautens kadeaps Bunnuenxko E.II.

HoBocubupck, 2024



COLAEPHRAHWNE

1. ITosicHUTEILHAS 3aIIMCKa

2. ConepIKAHUE OOYUCHHUSM. ... vveenreenneenneennnnnnns. 4

3.Ilnanupyemsble pe3yiabTaTbl OCBOCHHUS 00pa30BaTEIbLHON IPOrPaMMBI 110 MPEAMETY

«buosorus» Ha ypoBHE CPEAHETO OOIIETO OOPAZOBAHUS . ... uveeneeeneeenneennnennnnn. 22
9] 074505 (0To8 3505 (S 015 0 9 1 N 3 22
MeTanpPeaMETHBIC PE3YIIBTATBL. . ...t vveeeeeesesnnnnnneeeeeeeeeeeeeennnnnnneeeeens 25
TTPEAMETHBIC PEBYIIBTATBL. ..t uuetteeeeneteeeeeannateeeeanneeeeeannneeeeanneeens 29

4. TeMaTHYECKOE TTAHUPOBAHHTE . . . ... e netenntenteenteentee et et eeeteeaaeeaeenneennas


../../../../Y:/%D0%9A%D0%B0%D1%84%D0%B5%D0%B4%D1%80%D1%8B/%D0%9A%D0%B0%D1%84%D0%B5%D0%B4%D1%80%D0%B0%20%D0%9E%D0%B8%D0%93%D0%94%20%D0%92%D0%B8%D0%BD%D0%B8%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%95.%D0%9F/2023-%202024/%D0%A3%D0%9C%D0%9A%202023-2024%20%D0%BD%D0%B0%20%D0%BF%D1%80%D0%BE%D0%B2%D0%B5%D1%80%D0%BA%D1%83/2%20%D0%BF%D1%80%D0%BE%D0%B2%D0%B5%D1%80%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5%20%D0%9E%D0%91%D0%A6/%D0%9F%D0%9E%20%D0%98%D0%A1%D0%98%D0%9F%20141/%D0%BF%D1%80%D0%B8%D0%BB.2.6%20%D0%A0%D0%9F%20%D0%91%D0%94.%2006%20%D0%91%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%20121%20141.docx#_Toc85020867
../../../../Y:/%D0%9A%D0%B0%D1%84%D0%B5%D0%B4%D1%80%D1%8B/%D0%9A%D0%B0%D1%84%D0%B5%D0%B4%D1%80%D0%B0%20%D0%9E%D0%B8%D0%93%D0%94%20%D0%92%D0%B8%D0%BD%D0%B8%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%95.%D0%9F/2023-%202024/%D0%A3%D0%9C%D0%9A%202023-2024%20%D0%BD%D0%B0%20%D0%BF%D1%80%D0%BE%D0%B2%D0%B5%D1%80%D0%BA%D1%83/2%20%D0%BF%D1%80%D0%BE%D0%B2%D0%B5%D1%80%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5%20%D0%9E%D0%91%D0%A6/%D0%9F%D0%9E%20%D0%98%D0%A1%D0%98%D0%9F%20141/%D0%BF%D1%80%D0%B8%D0%BB.2.6%20%D0%A0%D0%9F%20%D0%91%D0%94.%2006%20%D0%91%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%20121%20141.docx#_Toc85020866
../../../../Y:/%D0%9A%D0%B0%D1%84%D0%B5%D0%B4%D1%80%D1%8B/%D0%9A%D0%B0%D1%84%D0%B5%D0%B4%D1%80%D0%B0%20%D0%9E%D0%B8%D0%93%D0%94%20%D0%92%D0%B8%D0%BD%D0%B8%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%95.%D0%9F/2023-%202024/%D0%A3%D0%9C%D0%9A%202023-2024%20%D0%BD%D0%B0%20%D0%BF%D1%80%D0%BE%D0%B2%D0%B5%D1%80%D0%BA%D1%83/2%20%D0%BF%D1%80%D0%BE%D0%B2%D0%B5%D1%80%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5%20%D0%9E%D0%91%D0%A6/%D0%9F%D0%9E%20%D0%98%D0%A1%D0%98%D0%9F%20141/%D0%BF%D1%80%D0%B8%D0%BB.2.6%20%D0%A0%D0%9F%20%D0%91%D0%94.%2006%20%D0%91%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%20121%20141.docx#_Toc85020865

1. IMTOACHUTEJIBHAS 3AIIMCKA

PabGouas mporpamma mo yueOHoMy mpenmery «buonorus» (yriyOneHHBIH ypOBEHB)
(mpenMeTtHass o0nacTh «EcCTeCTBEeHHO-HAy4YHBIE TPEIMETH») (Iajgee — mporpamMma) paspadboTaHa Ha
ocHoBanuu Tpedoanuii ®I'OC COO, ®OII COO u ®I'OC CIIO, B TOM yHClie JTOKAIbHBIX aKTOB
KOJUIeIDKa Il peaiau3ainuu oO0pa3oBaTeNbHON MporpaMMbl 1o crnenuanbHoctd 35.02.12 CamoBo-
MapkoBoe M JaHAMA(THOE CTPOUTENIBCTBO, BKJIIOYACT MOSICHUTEIBHYIO 3alHCKy, COJep>KaHue
oOydeHHUs, TUIAHUpPYEMbIE pe3ylbTaThl OCBOCHHS NPOrpaMMbl MO OHOJIOTHUH, TEMaTUYECKOe
TUTAHUPOBAHHUE.

B pasnenax paboueii mporpamMMbl BBLAENIEHO KYPCUBOM MpoGdeCCHOHATBLHO OPHUEHTHPOBAHHOE
COJIep’KaHME TIPeMETa, HANpaBICHHOE Ha HHTETPAIUIO C COJAEpKaHHEeM OOIIenpodeCCHOHATBHBIX
JTUCITUILIAH U POPECCHOHATBHBIX MOIYJICH.

[TosicauTenpHAs 3aMUCKa OTPaXKaeT OOIIUE TIeNTU U 3a7a91 U3YYCHHS OMOJIOTHUH, XapaKTEPUCTUKY
MICUXOJIOTMUECKHUX TPEINOCHUIOK K €€ N3yUYeHUI0 00YYaroIIMMHUCS, MECTO B CTPYKType yueOHOro IiaHa,
a TaKKe MOJIX0JIbI K 0TOOPY COJIepPIKaHUs, K ONMPEACIICHUIO TUTAHUPYEMBIX PE3yJIbTATOB.

Copepxanne oOydeHHs PaCKpBIBACT COJEPKATENbHBIE JTUHUH, KOTOPBIC MPEJIararoTcs JIs
00s13aTeILHOTO U3YYCHHS B KaXK/IOM CEMECTPE Ha YPOBHE CPEIHEro 0011Iero 00pa3oBaHusl.

[TnanupyeMble pe3ysbTaThl OCBOCHUS NPOTPAMMBI MO OHOJOTHUH BKJIIOYAIOT JTHYHOCTHEIE,
MeTaIpeAMETHBIC PE3YJIbTATHl 32 BECh MEPHOJI 0OyUCHHUS Ha YPOBHE CpeaHETo 00IIero oopa3oBaHusi, a
TaK)Xe MPEIMETHBIC IOCTUKEHUSI 00ydaroerocs 3a nepuoj; O0y4eHus .

Llens wu3yuenuss ydeOHOTO mpeamera «buonorus» Ha yriayOJeHHOM YypOBHE - OBJIAJICHHE
00yYarOIMUMUCS 3HAHUSMH O CTPYKTYPHO-(YHKIIMOHATBHOW OPraHU3allid JKUBBIX CHCTEM Pa3HOTO
paHra u npuodpeTeHre yMEeHUI UCTOIb30BaTh 3T 3HaHUA B OPMHUPOBAHUM UHTEpECA K ONpeaeIeHHON
obnactu mpodecCHOHAIbHOW JIeATENbHOCTH, CBsA3aHHONM ¢ Ouosorueir (CanoBo-apkoBoe H
JaHAaGTHOE CTPOUTEIIBCTBO).



2. COAEP)KAHUE OBYYEHUA

Tema 1. Bnosorus Kak Hayka.

CoBpemeHHass OWOJOTHS — KOMIUIGKCHAas Hayka. KpaTkas ucTopusi pas3BUTHS OHOJOTHU.
buonornueckue Hayku U u3ydyaemble UMU Npobiembl. DyHIaMeHTaNbHbIEC, TPUKIAJAHbIE U TOUCKOBBIE
HayYYHBIE UCCIIEJIOBAHUS B OMOJIOTHH.

3HavyeHue Ouonoruu B (POPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MUDA.
[Ipodeccun, cBsa3anHble ¢ Ouonoruei. 3HaueHne OMOJIOTUU B MPAKTUUYECKON JESATENIbHOCTH YelIOBEKa:
MEAMIMHE, CEIbCKOM XO03SI1CTBE, IPOMBIIIIIEHHOCTH, OXPaHE IPUPOIBIL.

JemoHcTpanmu:

[Moptpersr: Apucrorens, Teodpact, K. Jlunneit, XK.b.Jlamapk, Y. Hapsun, V. I'apseii,
I'. Mennens, B.U. Bepnaackuii, W.II. [laBnos, W.W. Meunukos, H.U. BaBumos, H.B. Tumodeen-
Pecosckuit, k. Yorcon, ®@. Kpuk, /1.K. bensies.

TaGmuuel u cxemsl: «CBsi3b OMOJIOTUH ¢ APYTUMH HayKaMm», «CrcteMa OMOJIOTHUECKUX HAYK».

Tema 2. JKuBble cucTeMBbI M X H3y4eHHE.

JXuBble cuctembl Kak IpeaMmer u3yuyeHus Ouosoruu. CBOMCTBAa JKUBBIX CHUCTEM: €IMHCTBO
XUMHYECKOT0 COCTaBa, JAUCKPETHOCTb U IIEJIOCTHOCTh, CJIOXKHOCTb U YIOPSJIOYEHHOCTb CTPYKTYDBI,
OTKPBITOCTb, CaMOOPraHU3allis, CaMOBOCIIPOM3BEACHHE, Pa3IpPaKUMOCTh, H3MEHUYHMBOCTb, POCT U
pa3BHTHE.

YpoBHM  OpraHu3aluu  KMBBIX  CHCTEM:  MOJIEKYJISIDHBIM,  KJIETOYHBIM,  TKaHEBBIM,
OpPraHU3MEHHbIH, MOMYJISIIMOHHO-BUIOBOM, SKOCHUCTEMHBIN (OMOreoLeHOTH4ecKuil), OHoc(hepHBbIi.
[Tponecchl, mpoucxozsmue B XHUBbIX cucTeMax. OCHOBHbIE NpPU3HAKU >KUBOTO. JKHU3HB Kak (opma
CylecTBOBaHMs Marepuu. Hayku, u3ydaroniye >KxuBble CHCTEMBI Ha Pa3HBIX YPOBHSAX OPraHU3ALMH.

N3yuenne >kuBBIX cucTeM. Mertoapl Ouonormueckoil Hayku. HaOmronenue, wusmepenwue,
DKCIEPUMEHT, CHUCTEMaTH3auus, MeTaaHann3. [loHsATHE O 3aBUCHMMON M HE3aBUCUMOW INEPEMEHHOM.
IInanupoBanue »skcrepuMmenta. IlocranoBka u mposepka rumnore3. Hynesas rumoresa. Ilonsrue
BBIOOpKH M €€ J0CTOBEpHOCThb. Pazbpoc B Ouonorumueckux AaHHbIX. OlieHKa JOCTOBEPHOCTHU
IIOJIyYEHHBIX  pe3yibTaToB. IIpuyMHBI  HCKaKEHMsI  pe3ysbTaTOB  3KcrepuMmeHta. Ilonstue
CTaTUCTUYECKOTO TECTA.

Tabmuuel u cxembl: «OCHOBHBIE NPHU3HAKH KU3HW», «buonorumueckue cucrems», «CBoicTBa
JKUBOM Matepumn», «YpOBHU OpraHM3alMM KUBOH Npupoas», «CTpoeHue KUBOTHOU KieTKn», «TkaHu
JKUBOTHBIX», «CUCTEMBI OpPraHOB YEJIOBEYECKOr0 Opranu3May, «buoreonenos», «buocdepa», «Meronabl
W3YYEHHUS KUBOU IPUPOABIY.

O6opynoBanue: naboparopHoe 00OpyIOBaHWE MJIA TPOBEACHHS HAOIIONCHUN, H3MEpPEHUH,
HKCIIEPUMEHTOB.

Tema 3. Buosorust KieTku.

Knerka — cTpykTypHO-(YHKIMOHATBHAS €IWHUIIA )KUBOTO. VICTOpUS OTKPBITUS KIIETKH. PaboThI
P.T'yka, A.JleBenryka. Knerounas teopus (T.IlIBann, M. lllneiinen, P.BupxoB). OcHoBHBIE
IIOJIOKEHUSI COBPEMEHHOM KJIIETOYHOUN TEOPHUHU.

Metonbl  MOJIEKYJISpHOM M KJIETOUYHOW  OMOJIOTMM: MHKPOCKOIMs, Xpomarorpagus,
ANIEKTpOOpe3, METOJ] MEUEHBIX aTOMOB, nuddepeHnanibHoe HeHTpUPYTupOBaHne, KyJIbTUBUPOBAHNE
KJIETOK. DJIEKTPOHHAsE MUKPOCKOIIHS.

JeMoHcTpanmu:

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



Tabmuist u cxembl: «CBETOBOI MUKPOCKOI, « DTMEKTPOHHBI MUKPOCKOM», «VIcTopus pa3BUTHS
METOJI0B MUKPOCKOITHM.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MHKpPOMpENnaparbl pPacTUTEIbHBIX, KUBOTHBIX U
OaKTepHaIbHBIX KIJIETOK.

Tema 4. XumMnuyeckasi OpraHu3anus KJIETKH.

XHUMHUYECKUHN COCTaB KJIETKU. Makpo-, MUKpO- U YJIbTPaMUKPOIJIEMEHTH. Boja u €€ posb Kak
pacTBOpUTENI, peareHra, y4acTHe B CTPYKTYPUPOBAHUHM KJIETKH, TEIUIOpEryJisiuuu. MuHepaabHbIe
BEIIECTBA KJIICTKH, UX OMOJIOTHYECKasi poJib. POJIb KATHOHOB M aHUOHOB B KIIETKE.

Opranuueckue BellecTBa KIETKU. buonornyeckue noaumepsl. benku. AMUHOKUCIOTHBIA COCTaB
6enkoB. CTpyKTyphI O€TKOBOM MOJIEKyIbl. [lepBuuHas cTpykTypa Oenka, menTuaHas cBsi3b. Bropuynas,
TpeTHYHAsi, YeTBEpTUYHAs CTPYKTYyphl. JleHatyparus. CpoiictBa OenkoB. Kiaccudukarus OenkoB.
buonornueckne QpyHKIMN OCIKOB.

VYrneBonbl. MoHOcaxapuipl, AUCAaXapuabl, OJIUTOcaxapuabl U mojucaxapuabl. OOmmMil 1iaH
CTpOEHUS U (PU3UKO-XUMUYECKHE CBOMCTBA YIJIeBOJ0B. buonoruueckue GyHKIUU YTII€BOJOB.

Jlunuger. Tuapodunbao-THapodoOHBIe cBOlicTBa. Knaccubukanus nunuaoB. Tpuriuiepuasl,
doconunuapl, BOCKH, cTepounsl. buonornyeckue @yHknuu aunuaoB. OOmmMe CcBoicTBa
Ouonornueckux MeMOpaH — TeKy4ecTh, ClIOCOOHOCTh K CaMO3aMbIKaHHIO, MTOTYITPOHUIIAEMOCTb.

Hykneunoseie xucinotel. JIHK u PHK. Crtpoenue HykiIeMHOBBIX KuCIOT. HykiaeoTumsbl.
[Tpunnun  komriementapHoct. [IpaBuimo Yapradda. Crpykrypa [JHK — ngBoitHas crnupaib.
Mectonaxoxaenue u ouonornueckue ¢pyunkiuu JHK. Bunst PHK. ®ynkunun PHK B knetke.

Crpoenne mosekysibl AT®. Makpospruueckue cBsizu B Mosekyle AT®. buonoruueckue
¢yukunn AT®. BoccranoBiieHHbIE TEPEHOCUNKH, UX QyHKIUH B KieTke. CekBenupoBanue /JHK.

CtpykTypHast Ouomorus: OHOXMMHUYECKHEe U OuWOpU3NYECKHE HCCIEAOBaHUS COCTaBa U
MIPOCTPAHCTBEHHOU CTPYKTYPHI OMOMOIICKYII.

JemoHcTpanuu:
[Moptpersr: JI. [lonunr, [x. Yorcon, @.Kpuk, M. Yunkuuc, P.Dpanknun, . Caurep,
C. IIpy3unep.

Hunarpammsbl: «PacnpenesieHne XuMHUECKUX 3JIEMEHTOB B HEXKUBOW NIpupose», «Pactipenenenue
XUMHUYECKUX JIEMEHTOB B KUBOU MIPUPOIE».

Tabmuuet u cxemsl: «I[lepronnyeckas TabIUIa XUMHUYECKHX DIIEMEHTOBY, «CTPOCHUE MOJIEKYIIbI
BOJIbI», «BermiectBa B cocTaBe opraHu3MoB», «CTpoeHue Mosekynbl Oenka», « CTpyKTypbl OeTKOBON
MoJIeKyIbl», «CTpoeHue MOoJeKys yriaeBoaoBy», «CTpoeHue Mojekysn aununoBy», «HykienHoBbie
KUCIOTBI», «CTpoeHure MosieKyibl ATD».

O6opyoBaHue: XuMu4eckas ocyzia u 000py10BaHUE.

Tema 5. CTpoenue u pyHKIMHU KJIETKH.

Tunsl KJIETOK: JyKapHoTHYecKas U mpokapuotnyeckas. CTpyKTypHO-(pyHKIMOHAJIbHbIE
00pa3oBaHUs KIETKH.

Crpoenue mnpokapuoTHdeckoil kieTku. Kierounas crenka Oakrtepuii m apxeil. OCOOEHHOCTH
CTPOCHUSI TeTepOTPO(HON M aBTOTPOPHON MPOKAPUOTHYECKUX KIETOK. MecTo W poJib MPOKApUOT B
OuoneHo3ax.

CtpoeHve M (QYHKIMOHUpPOBAaHUE >3yKapuOoTHYecKoW kieTku. Ilmasmaruueckas wmemOpaHa
(mmazmanemma). CTpyKTypa Mmiia3MaTudeckoil MemOpanbl. TpaHCHIOPT BELIECTB Yepe3 MIa3MaTHUECKYIO
MeMOpaHy: maccuBHbIN (muddys3us, odnerdy€Hnas auddy3us), akTUBHBIN (TIEPBUYHBIA W BTOPUYHBIN
aKkTUBHBIN TpaHcmopT). [lomymponuniaemocts MemOpanbl. Pabora HaTpuii-kaaueBOro Hacoca.



OHAOLUTO3: MUHOLUUTO3, (aronuTo3. Ok3ouuTo3. Kinerounas crenka. Crpykrypa U (yHKIHMH
KJIETOYHOM CTEHKH pacTeHuil, rpuoOoB.

[Mutonnazma. Ilurozomb. Ilutockener. JIBmxkenue nuromiasmbl. OpraHouabl  KIETKH.
OpHoMeMOpaHHBIE OpPTraHOWABl KIETKU: JHaormiazmatudeckas cerb (OIIC), ammapat ['ombmxw,
JM30COMBI, X CTpOeHHE U (PyHKIUH. B3anMOCBs3b 0JJHOMEMOPAaHHBIX OpraHouaoB KieTku. CTpoeHue
rpaHyJsIpHOTO peTHKyiayMa. CHHTE3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. I mamkuit
(arpaHyJspHBINA) SHAOIUIA3MaTHUecKuil petukynyMm. CekperopHas (yHKIus anmapata [ osbmxu.
TpancnopT BemecTs B KJIeTKe. Bakyonu pacturenbHbIX KieTok. Kirerounstii cok. Typrop.

[TonyaBTOHOMHBIE OPraHOMABI KJIETKH: MHUTOXOHAPHUH, Iactuabl. CTpoeHne M (QyHKIUU
MUTOXOHJIpU U miactul. llepBuuyHble, BTOPUYHBIE U CIIOKHBIE IUIACTHABI (POTOCHUHTE3UPYIOLINX
AYKAPUOT. XIIOPOIUIACTHI, XPOMOILIACTBI, JEUKOIUIACTHI BBICIIIUX PACTCHUM.

HememOpanubie opranou sl kinetku CTpoeHre U QyHKIIMM HEMEMOPAHHBIX OPraHOUIOB KJIETKH.
Pu6ocomer. MukpodunamenTsl. Mplteunsie kieTku. Mukporpyoouku. Knerounsrii nientp. Ctpoenue u
JBUKEHHE KI'YTUKOB U pecHU4YeK. MUKpOTpyOOUKH LIUTOIUIAa3Mbl. LIeHTpHos.

Anpo. Obosouka sipa, XpOMAaTHH, KapuoILIa3Ma, SAPBIILIKH, UX CTPOCHUE U PYHKIMH. S nepHbIi
OenkoBbIii Matpukc. IIpocTpaHcTBeHHOE pacmoyiokeHHe XpoMocoM B HHTepdazHoMm sape. benku
XPOMATHHA — TUCTOHBI.

Knetounsie BimoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK J3YKapUOT (pacTUTENbHOMH,
KUBOTHOM, TPUOHON).

JlemoHcTpanuu:

[Toptpetsr: K.C. MepexkoBckuii, JI. Mapry:muc.

Tabmuuel u cxembl: «CTpOEHHE PYKAPHUOTHUECKOW KIIETKN», «CTpoeHHe XKUBOTHOW KIIETKH,
«CtpoeHre  pacTUTENbHOM  KJIETKW», «CTpoeHune  MHUTOXOHIApun»,  «iAnpo»,  «CTpoeHue
IIPOKaPUOTUYECKON KIIETKI.

O6opynoBaHHe: CBETOBOM MUKPOCKOIN, MHUKpOMpENnaparbl PacTUTEIbHBIX, KUBOTHBIX KIIETOK,
MHUKpOIpenapaThl 0aKTepHaIbHBIX KIETOK.

ITpakTueckoe 3ansaTue Nel. M3yueHue cTpoeHuUs KIETOK pa3IM4HbIX OPraHU3MOBY

Tema 6. O0MeH BelecTB M NMpeBpPALCHHE JHEPTHH B KJIETKe.

AccuMuISIMSL. M TUCCUMWISIIMS — JBE CTOPOHBI MeTabonu3ma. Tumbl oOMEHa BEIIECTB:
aBTOTpPOGHBIH U TeTepoTpoHBIA. YyacTue KHCIOpoJa B OOMEHHBIX IpoLeccax. DHEPreTHYecKoe
oOecnieueHue kieTku: mnpeBpamieHue AT®D B oOMeHHBIX mpoueccax. PepMEHTATUBHBIM XapakTep
peakiuii KjIeTo4Horo Mmeradbonm3ma. DepMeHTh, WX CTPOSHHE, CBOWCTBA M MEXaHU3M JCHCTBUSL.
Kodepmentsl. OTinuns GepMEHTOB OT HEOPTAHMYECKUX KaTaIM3aTOPOB. bemku-akTUBATOPHI M OEIKH-
MHTUOUTOPHL. 3aBUCUMOCTH CKOPOCTH (DEPMEHTATUBHBIX PEaKIUil OT pa3InYHbIX (PaKTOPOB.

[lepBuuHbIil cuHTe3 opraHumdeckux BemiecTB B kieTke. dotocuuTe3. CBeToBas M TEMHOBas
¢aser. [IpogykTHBHOCTH (oTOoCcHHTE3a. BrusHue pa3nuyHbiX (PaKTOpOB HAa CKOPOCTH (DOTOCHHTE3A.
3HaveHue GOTOCHHTE3A.

XemocuHTte3. PazHooOpasue OpraHM3MOB-XEMOCHHTETUKOB: HUTPUGULUPYIOLIHME OaKTepuu,
xKene300aKkTepun, cepoOakTepuu, BOJOPOIHbIE OaKTepUU. 3HAaUEHUE XEMOCHHTE3A.

AHaspobHble opranu3mbl. Buasl Opokenus. IIpogykTsl Opo’keHHST M HX HUCHOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MUKPOOPTraHU3Mbl KaK 00BbEKThI OMOTEXHOJIOTUHN U BO30yAUTENN O0JIe3HEH.

AspoOHBIE OpraHU3MBbl. JTalbl YHEpPreTudeckoro oomena. [loaroroBurenbuplid dTan. [ mukomn3
— OECKHUCIIOPOIHOE PACLIETIIICHUE TIIFOKO3BI.



buonornueckoe OKHUCIEHHE, WM KIETOYHOE JbIxaHue. Poib MHTOXOHIpHMH B Ipoueccax
Oouonmornueckoro okucinenua. Lukmmueckume peakuuu. OxucnutensHoe — (QochopuimpoBaHHe.
[IpeumymectBa a’poOHOro myTd oOMEHa BeHIeCTB Mepex  aHadpoOHbIM. D(P(HEKTUBHOCTH
HHEPTeTUYECKOro OOMeHa.

JeMoHCcTpanuu:

[Toprpersr: . [Ipuctan, K.A. Tumupszes, C. H. Bunorpanckuii, B. A. DHrensrapar,
I1. Mutuenn, I'.A. 3aBap3uH.

Tabmuret 1 cxeMbl: «DoToCUHTE3Y, « JHEpreTHUecKuil 00Men», «brnocuaTte3 6enkay, «CtpoeHue
depmenTa», « XeMOCHHTE3.

OO6opynoBaHHe: CBETOBOH MHKPOCKOI, OOOpYAOBaHWE Ui MPUTOTOBIICHHS IOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPETIapaToB.

[Ipaktuueckoe 3anstue Ne2. CpaBHEHHE MPOIECCOB (HOTOCHHTE3a U XEMOCHHTE3a

[Tpaktndeckoe 3ansTue Ne3. CpaBHEHHE MPOLIECCOB OPOKEHHS U JIBIXaHHUS.

Tema 7. HacineacrBenHasi nHpopManus U peajim3alus eé B KJIeTKe.

Peaknum marpuyHoro cuHre3a. IIpMHIMI KOMIUIEMEHTAPHOCTHM B PEAKUUAX MATPUYHOTO
cuHTe3a. Peanmzanus HacineacTBeHHOM nHpOpManuu. ['eHeTHIeCKnid KOJI, €ro CBOMCTBA. TpaHCKPHUIIIIUS
— MarpuuHblii cuHTe3 PHK. [IpuHUMNBI TpaHCKpUNIMU: KOMIUIEMEHTApPHOCTh, aHTUIAPAJIEIbHOCTD,
ACUMMETPUYHOCTb.

Tpancnsauuss u e€ srtanbl. Yuactue TpancnopTHeix PHK B OunocunTese Oenka. YcioBus
onocunTtesa 6enka. KonupoBanne aMuHOKHUCIOT. Poiik prbocom B OMocuHTE3e Oerka.

Opranuzanus reHomMa y OpoKapuoT M 3yKapuoT. Perynsinusi akTUBHOCTH T'€HOB Y IPOKAapHOT.
['unote3a onepona (. XKako0, XK. Mano). Perynsuus oOMeHHBIX mpoiieccoB B kieTke. KiieTouHsbrii
rOMeOCTas.

Bupycbl — Hekinetounble ¢GOpMBI KU3HM M oOnuratHble mapa3utbl. CTpoeHHE MPOCTHIX H
CJIO’KHBIX BUPYCOB, pETPOBHPYCOB, OakTeprodaros.

Bupychsbie 3a0oseBanus 4enoBeka, kuBOTHbIX, pactenuit. CIINJ], COVID-19, conuanbuble u
MEIUIIUHCKHUE TPOOIEMBI.

JemoHcTpanuu:

[Toptpetsr: H.K. Konsuos, .M. IBaHOBCKUI.

Tabmuie! 1 cxeMbl: «brocunTe3 6enmkay, «I'eneTndeckuii koay, «Bupyce», «baktepuodarmy.

[Tpaktuueckoe 3anstue Ned. Pemenue aneMeHTapHbBIX 33724 110 MOJIEKYJIIPHON OMOJIOTHH.

Tema 8. J/Ku3HeHHBIN HUKJI KJIETKH.

Knerounslii nuki, ero nepuoas! u peryisauus. Matepdasza u muro3. OcoOeHHOCTH NPOLIECCOB,
nporekatomux B uHTepdaze. [loarotroBka  kimeTku K jAeneHuro.  lIpecuHTeTHUECKUi
(MOCTMUTOTUYECKHI), CHUHTETUYECKUH M  NOCTCUHTETHUYECKHH (MPEMUTOTUYECKUH)  IMEpPHOJbI
uHTepdasbl.

Matpuunsiii cunte3 [JHK — perummkanus. puanuns! perumkanun JJHK: koMIuieMeHTapHOCTSD,
MOJYKOHCEPBATUBHBIA CHUHTE3, aHTUHapauielbHOCTh. Mexanusm perumkanuu JHK. Xpomocomsl.
Crpoenue xpomocom. Temomepsl u TenmoMepaza. XpOMOCOMHBIM HA0Op KIETKH — KapHUOTHIL.
JIMTIIOMAHBIN U rarionaHbI HA00pbl XpoMocoM. ["'oMonorudnbie XpoMocoMBI. [1010BbIE XPOMOCOMBI.

[enenune kimetkn — muto3. Craiuu MUTO3a U MPOUCXOIAIIME B HUX IpoLEecChl. TUIBI MUTO3A.
Kapuokunes u nutokunes. buosornueckoe 3HaueHre MUTO3a.

Perymnsus muroTHueckoro nukia kietku. [Iporpammupyemas kietouHasi TuOeNb — arnomnTos.



Knerounoe s1po, XpoMOCOMBI, (YHKIIMOHAIbHAS TEHOMMKA.

JeMmoHcTpanuu:

Tabmuubl M cxeMmbl: <«OKu3HEHHBIH LUK KIETKW», «Muto3», «CTpoeHHE XPOMOCOMY,
«Pennukanust [JHK».

Ob6opyoBaHue: CBETOBOM MUKPOCKOI, MUKpOIIpEnapaThl: «MHUTO3 B KJIETKaX KOpEIIKa JTyKay.

[TpaxTrueckoe 3ansTue NeS. CpaBHEHHE IPOLIECCOB MUTO3a U MEH03a.

Tema 9. CTtpoenue u pyHKIIMH OPraHU3MOB.

buonornueckoe pasHooOpasue OpraHU3MOB. OAHOKIIETOYHBIE, KOJIOHUAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHNU3MBI.

Oco0eHHOCTH CTPOEHUS U JKU3HEEATEIBHOCTH OJJTHOKJIETOUYHbIX OpraHu3MoB. bakrepuu, apxen,
OJIHOKJIETOYHbIE TPUOBI, OJHOKJIETOYHBIE BOJAOPOCIH, JPyTrue MpoTUCThI. KoloHHaIbHbIE OpTaHU3MBI.

B3anMocBs3p 4yacTeld MHOTOKJIETOYHOTO OpraHun3ma. TKaHHW, OpraHbl M CHCTEMBI OpPraHOB.
OpranusMm Kak enuHoe menoe. ['omeocTas.

Tkanu pactenuil. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTeibHas, MMOKPOBHAs, MPOBOAALIAL,
OCHOBHas, MexaHudeckas. OcoOeHHOCTH CTpoeHHs, (PyHKIMH M pacrojioKeHHs TKaHel B opraHax
pacTeHwil.

TkaHU KMBOTHBIX M 4YeJIOBEKa. THIIBI KMBOTHBIX TKAHEW: DMMTEIUAJIbHAS, COCJUHUTEIbHAS,
MbllIeyHas, HepBHas. OCOOEHHOCTH CTpPOEHUs, (YHKUMH U PACIOJOXKEHHs TKaHeW B opraHax
JKUBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHble M IeHEpaTHBHBIE OpraHbl pacteHud. OpraHel M CHUCTEMBI OpPraHOB
JKUBOTHBIX U 4esioBeKka. DyHKIMU OpraHoB U CUCTEM OPIaHOB.

Onopa Tena opranu3mos. Kapkac pacreHnii. CkeneTsl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyXHbIll 1 BHYTpeHHMI ckeseT. CTpOEHHE U THUIIBI COETMHEHUS KOCTEH.

JIBi>keHne OpraHu3MoB. J[BHKEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHMIHOE, KI'yTHKOBOE,
pecHUYHOE. /[BU’KEHHE MHOTOKJIETOYHBIX PACTEHUN: TPOIIU3MbI U HACTUH. [|BUYKEHHE MHOTOKJIETOYHBIX
KUBOTHBIX U YeJOBeKa: MbllIeyHast cuctema. Pedrexc. CkeneTHble MBI U UX paboTa.

IIntanue opranusmoB. IlormomieHue BOABI, YIJIEKUCIOIO ra3a M MHMHEPAIBHBIX BEIIECTB
pacteHussMU. IIutaHue XKUMBOTHBIX. BHYTpPHUIIONOCTHOE W BHYTPUKIIETOYHOE muileBapeHue. [luranue
MO3BOHOYHBIX JKMBOTHBIX. OTHENbl NHUIIEBAPUTENIBHOTO TpakTa. lluieBapuTeNbHBIE JKEJIE3bI.
IInmeBapuTenabHas CUCTEMA YEJIOBEKA.

Heixanue opranm3moB. Jlpixanwe pacteHuid. [[pixanue XuBOTHBIX. Juddys3us razor uepes
MOBEpXHOCTh KileTkH. KoxHoe nbixanue. J[prxarenpHast TOBEepXHOCTh. JKabepHoe U NEroyHoe JbIXaHHe.
JIpixaHne MO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA. OBOJIIOLMOHHOE YCJOXHEHHE CTPOCHHS JIETKUX
II0O3BOHOYHBIX ’KMBOTHBIX. J[pIXaTelbHas cUCTeMa 4yeloBeKka. MexaHu3M BEeHTWIALMM JIETKUX Y NTULl U
MiiekonuTaromux. Perynsanus npixanus. JprxareiabHble 00BEMBI.

TpancnopT BeIECTB y OpraHn3MoB. TpaHCIIOPTHBIE CUCTEMBI paCTeHUM. TpaHCIIOPT BEIECTB y
KUBOTHBIX. KpoBeHOCHas cucreMa u €€ opranbl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX JKUBOTHBIX U
yenoBeka. Cepaue, KpOBEHOCHbIE cocyAbl M KpoBb. Kpyrum kpoBooOpaiieHus. DBOIIOIHMOHHBIE
YCIOKHEHHUs CTPOEHUS KPOBEHOCHOM CHCTEMbI ITO3BOHOYHBIX JKHMBOTHBIX. Pabora cepama u eé
perynsanus.

Brinenenue y opranusmosB. Beinenenue y pacrennil. Beinenenue y ;kuBoTHbIX. COKpaTUTENbHbBIE
Bakyoiu. Opranbl BblaesneHUs. DuiabTpalysi, CeKpeluss U 0oOpaTHOE BCAachIBAaHHME KaK MEXaHH3MbI
paboTbl opraHoB BblAeiaeHHA. CBs3b MOJOCTH Tela C KPOBEHOCHON M BBIJCIUTENBHONW CHCTEMaMH.



Bbinenenne y MO3BOHOYHBIX JKMBOTHBIX M uesioBeka. [louku. CtpoeHune u (yHKIMOHHPOBAHUE
Hegpona. OOpa3oBaHUE MOYH Y YETIOBEKA.

3ammra y OpraHu3MoOB. 3alluTa y OJHOKJIETOYHBIX OpraHu3MoB. Criopsl OakTepuil M LIUCTHI
IpoCTEHIIKX. 3alMTa y MHOIOKJIETOUHBIX pacTeHuld. KyTukyna. CpencrBa MacCUBHOM M XUMHUYECKON
3aIUThl. OUTOHLMIBL.

3amuTa y MHOTOKJIETOUHBIX JKUBOTHBIX. [IOKpOBBI M MX MPOM3BOAHBIE. 3allUTa OpraHu3Ma OT
Oonezneit. IMMyHHas cuctema 4enoBeka. KieTouHbIH M TyMOpabHBIH UMMYHHUTET. BpoxaEHHBIN U
npuoOpeTéHHBI  criennUIecKuii MMMYHHUTET. Teopusi KIOHAJIBHO-CEIEKTUBHOTO HMMYHHUTETA
(IL. Opnux, ®.M. bepnert, C. Tonerasa). BocnanurenbHple OTBETHI OpraHU3MOB. Poib BpOXKIEHHOIO
MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

PazapaxxuMocTe U peryssinus y OpraHu3mMoB. Pa3apakuMOCTh y OZHOKJIETOYHBIX OPTaHU3MOB.
Takcucsl. Pa3npaxxuMoCTh U peryJisinys y pacTeHui. POcToBBIE BemecTBa U UX 3HAaUCHUE.

HepBhas cucrema u pednexropHas peryisuus y >KUBOTHbIX. HepBHast cuctema u e€ oTIenbl.
OBOJIIOLMOHHOE YCIIO)KHEHUE CTPOCHUS HEPBHOM CHCTEMBI y XKMBOTHBIX. OTHENBI TOJIOBHOTO MO3ra
M03BOHOYHBIX KUBOTHBIX. Pediiekc u peduexkropnas nyra. bezycioBHbie U ycaoBHbIE pedIeKCHI.

I'ymopanbHast peryjasnus M DSHIOKPMHHAs CHCTEMa JKMBOTHBIX UM uyenoBeka. JKemesbl
SHIOKPHUHHOW CUCTEMBI U UX TOPMOHBI. JlelicTBME TOPMOHOB. B3auMOCBS3b HEPBHOM M 3HIOKPUHHOMN
cucreM. ['unoranamo-runodusapHas cucrema.

JeMoHcTpanmu:

IToptpert: N.I1. [TaBnos.

Tabmuubl u  cxembl: «OJIHOKIETOYHbIE BOJOPOCIW», «MHOIOKIETOUHBIE BOAOPOCINY,
«bakrepum», «lIpocreiimme», «OpraHbl LIBETKOBBIX pacTeHUi», «CHUCTEMBI OPraHOB IO3BOHOYHBIX
JKUBOTHBIX», «BHyTpeHHee cTpoeHHe HacekoMbix», «TkaHu pacrenuin», «KopHEBbIE CHCTEMBD»,
«Ctpoenue ctebnst», «CTpoeHHe JHUCTOBOM IUIACTHHKM», «TKaHU KUBOTHBIX», «CKeleT 4eloBeKay,
«IInmeBaputenpHas cucreMa», «KpoBeHocHas cucreMay, «/lpixatenbHas cucrema», «HepBHas
cuctema», «Koxa», «MplmeyHas cucreMa»,«BoiaenurenbHas cucreMa», «DHIOKPUHHAS CHCTEMay,
«Ctpoenne wmpime», «Mmmynurer», «KumednonosoctHele», «Cxema NUTaHUS pPacTEHUN»,
«KpoBeHoCHBIE CcHCTEMBI IO3BOHOYHBIX MXUBOTHBIX», «CTpoeHue ruapel», «CTpoeHue maaHapum»,
«BHyTpeHHee cTpoeHue 0KIeBoro uepBs», «HepBHas cucrema peidy», «HepBHas cucrema JIATYIIKIY,
«HepBHass cucrema mnpecMmblkaronuxcs», «HepBHas cucrema nruny», «HepBHas —cucrema
MIIeKonuTaoumx», « HepBHas cucrema uenoBekay, «Peduexcy.

O6opyoBaHHe: CBETOBOM MMKPOCKOI, MMKpPOIpPENapaTbl OJHOKJIETOYHBIX OpPraHU3MOB,
MUKpOIIpENapaTsl TKAaHEH, PaKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HAaCEKOMBIX, HWIVIOKOJKHX, JKUBbIE
AK3EMIUISIpbl KOMHATHBIX PpAacTeHHM, repOapuu pacTeHHUH pa3HbIX OTJEJIOB, BIIAXKHBIE IpEHapaThl
JKUBOTHBIX, CKEJIEThl IO3BOHOYHBIX, KOJIJIEKIUU OECIIO3BOHOUHBIX JKHBOTHBIX, CKEJET YeJIOBEKa,
o0opysoBaHUE I JEMOHCTpAallMM MOYBEHHOTO W BO3AYIIHOIO MHTAaHUS PAaCTEHUH, paclIeIuIeHus
Kpaxmayia W OEJKOB IOJ JCHCTBHEM (EpPMEHTOB, OOOpYJOBaHHE IS JIEMOHCTPAIMH OIBITOB II0
MU3MEPEHUI0 KMU3HEHHOW E€MKOCTH JIETKMX, MEXaHMU3Ma JIbIXaTEJBbHBIX JBHKEHUH, MOJEIN T'OJOBHOIO
MO3ra Pa3JINYHbIX )KUBOTHBIX.

Tema 10. Pa3MHOkeHHe U pa3BUTHE OPraHU3MOB.
@opMbl Pa3MHOXKEHHUS OpPraHM3MOB: Oecrosioe (BKJIIOYas BEreTaTUBHOE) M MoJoBOe. Buabl
0ecrosoro pa3MHOKEHH: TIOYKOBAaHHUE, CIIOPYJIALUS, pparMeHTalus, KITOHUPOBAHHUE.



[TonoBoe pasmuoxxenue. [lonoBbie kneTku, wian ramersl. Meiio3. Crangun meno3a. [loBenenue
xpomocoM B Mero3e. Kpoccunrosep. buonoruueckuil cMpIcil Meiio3a M MOJIOBOTO Ipouecca. Melos u
€ro MeCTO B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

[TpenzaponpiieBoe passutue. ['amerorenes y xkuBoTHbIX. IlonoBsie xene3bl. OOpa3zoBaHUE U
pa3BUTHE NOJOBBIX KJIETOK. CriepmMarorenes u ooreHe3. CTpoeHHUE MOJIOBBIX KIETOK.

OmnogoTBOpeHHEe W AMOpPUOHAIBHOE pa3BUTHE HKUBOTHBIX. (CHOCOOBI OIJIOJOTBOPEHMS:
Hapy>KHOE, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOpUOJIOTHS — HayKa O pPa3BUTHH
opranu3MoB. Ctajuu SMOpHOTreHe3a KUBOTHBIX (Ha npuMepe JIarymkn). Jpobnenne. Tursl qpodiaeHus.
OcoOeHHOCTH APOOIEHUS MIEKONUTAIOIIMNX. 3apOAbIIIeBbIe JIUCTKH (racTpyssius). 3aKiajika OpraHoB
U TKAaHEM M3 3apOABIIIEBBIX JIMCTKOB. B3aMMHOE BIMSHUE 4YacTedl pPAa3BHUBAIOLIETOCS 3apoJbIlla
(oMOpuOHanbHasg MHAYKLUSA). 3aKiajka IJIaHAa CTPOEHUS KUBOTHOTO KaK pe3ysbTaT HepapXU4eCKHX
B3aMMOJICHCTBHI TCHOB. BimsiHMe Ha SMOpPHOHAIBHOE Pa3BHTHE PA3IUYHBIX (DAKTOPOB OKPYKAIOMICH
CpeJbl.

Poct u passurue xuBoTHbIX. [locTomMOpuoHanbHbIN nepuoi. IIpsMoe U HempsMoe pa3BUTHE.
Pa3Butue ¢ Metamopdo3oM y 6€CrIO3BOHOUHBIX U ITO3BOHOYHBIX KUBOTHBIX. bruosornueckoe 3HaueHue
IIPSIMOTO M HEMPSIMOTO Pa3BUTHUSA, UX PACIPOCTPAHEHHE B Npupoae. Tumsl pocTta KUBOTHEIX. DaKTOPHI
PEryJsilMM POCTa >KUBOTHBIX M 4YenoBeka. CTaauu MOCTIMOPHOHAIBHOIO Pa3BUTUS Yy JKUBOTHBIX U
yenoseka. [lepuonel oHTOreHe3a uesnoeka. CTapeHne 1 cMepTh Kak OMOJIOTHYECKHE TPOLIECCHI.

Pasmuoxenne u pasButue pacreHuil. ['ameroput u crnopodutr. Meio3 B KUZHEHHOM ITHKIE
pactenuii. OOpa3oBaHue crop B mporecce Merosa. ['amerorene3 y pacteHuid. OIUIogOTBOpPEHHE H
pa3BUTHE PACTUTEIBHBIX OPraHU3MOB. JIBOMHOE OIUIOJOTBOPEHHE Yy LBETKOBBIX DPACTCHMI.
OO0pa3oBaHue 1 pa3BUTHE CEMEHHU.

MexaHu3MBI PETYJIALUN OHTOIE€HE3a Y PACTEHUM U )KUBOTHBIX.

JemoHcTpanuu:

[Hoptpetsr: C.I'. HaBamun, X. [lIneman.

Tabmuuel u cxembl: «BereraruBHoe pa3MHOXEHHE», «THUMBI OECIONIOr0 pPa3MHOXKEHUS,
«Pa3MHOXkeHHE XJIaMHUJIOMOHAb», «Pa3zMHOKeHUE 3BIUIEHBb», «Pa3MHOXeHHE TUIpb», «Menos»,
«Xpomocomsbl», «l'amerorenes», «CTpoeHHME SHLEKIETKH U crepMaTo3onga», «OCHOBHBIE CTaguu
oHTOreHe3a», «lIpsamoe u Hempsmoe pasButhe», «PazBuTue Malckoro xyka», «PasButue capaHum»,
«Pa3Butne narymkm», «/[BoiiHOE OIJIOJOTBOPEHME Yy IBETKOBBIX pacTeHHil», «CTpoeHue CceMsH
OJIHOJOJIBHBIX U JIBYJIOJIBHBIX pacTEeHUI», «KM3HEHHBIN IIUKI MOPCKOM KaIyCThbD», «KM3HEHHBIM LUK
MXa», «JKM3HEHHBIN LUK NaOPOTHUKA», «KW3HEHHBINA LIUKII COCHBI».

O6opyoBaHHe: CBETOBOM MMKPOCKOI, MHKpOIpEnaparbl SHIEKIETOK U CHEpPMAaTO30HJIOB,
Mozeb «L{UKII pa3BUTHS JIATYIIKI.

Tema 11. 'eHeTHKa — HayKa 0 HACJIEACTBEHHOCTH U M3MEHYHBOCTH OPraHNU3MOB.

Hcropusi cTaHOBIEHUS M pa3BUTHS TeHETUKH Kak Hayku. PaGoter I'. Mennens, ['. ne ®pusa,
T. Moprana. Ponp oTeuecTBeHHBIX Yyu€HbIX B pa3BuTuu reHetuku. Paborer H.K. Konbiosa,
H.W. BaBunoBa, A.H. benozepckoro, I'.J[. Kapneuenko, I0.A. ®wimumuenko, H.B. Tumodeena-
Pecosckoro.

OCHOBHBIE TEHETHUECKUE TIOHATUS U CUMBOJIBL. | 'OMOJIOTMYHBIE XPOMOCOMBI, aJIEJIbHBIE TEHBI,
aJbTEPHATUBHBIE NPU3HAKH, JOMHHAHTHBIM M PELIECCUBHBIM IPU3HAK, T'OMO3HMIOTa, I'€TEPO3UrOTa,
yucTas JIMHUSA, THOpUAbI, TeHOTun, (eHotun. OCHOBHBIE METOIbl TE€HETHKU: THOPUIOIOTUYECKH,
LUTOJIOTUYECKUI, MOJIEKYJIIPHO-T€HETUYECKUM.
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JemoHcTpanuu:

[Toptpetsi:I'. Menneins, I'. ne ®pus, T. Mopras, H.K. Kosnb1os, H.M. BaBunos,
A.H. benozepckuii, I'.JI. Kapneuenko, FO.A. ®ununuenko, H.B. Tumodees-PecoBckuii.

Tabmuie! U cxeMbl: « MeTOIbI TeHETUKI, «CXEeMBI CKPEITUBAHUS.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH.

Mounorubpuanoe ckpeniuBanue. [lepBwiii 3akoH MeHIenss — 3aK0H eIUHO00pa3us THOPHIIOB
nepBoro nokosieHusd. [IpaBuno pomuHupoBanus. Btopoil 3akoH MeHnens — 3aKOH pacIleruICHUs
npu3HaKoB. [{uTonornueckre 0OCHOBBI MOHOTHOPUTHOTO CKpeluBaHus. [ MmoTe3a YicTOTh TaMeT.

Ananusupytomiee ckpenmBanue. [IpoMexxyTouHblli XapakTep HaciemoBanus. Pacmierienue
MPU3HAKOB MPU HEMTOJIHOM JOMUHUPOBAaHHH.

Jurubpunnoe ckpemuBanue. Tpetuit 3akoH MeHzens — 3aKOH HE3aBHUCHUMOIO HAacJeJI0BaHUS
npu3HakoB. [luTomornyeckre OCHOBBI IUTUOPHUIHOTO CKPEIIMBAHHUS.

CueruienHoe HacienoBaHue npu3HakoB. Paborel T. Moprana. CremnieHHOe HaclieI0BaHUE
T€HOB, HAPYLIEHUE CLEIUIEHUS MEXAY F'€HaMu. XPOMOCOMHAas TE€OPHUs HACJIEICTBEHHOCTH.

'enetnka mona. XpOMOCOMHBIA MEXaHU3M OIpPEAENCHHUS I0Jla. AyTOCOMBI M TIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHBIN U TreTepOoraMeTHbIN MoJI. ['eHeTHYecKass CTPyKTypa MOJOBBIX XPOMOCOM.
HacnengoBanue npu3HaKkoB, CHEMJIEHHBIX € MTOJIOM.

I'enotun kak 1enoctHass cucrtema. llieloTponuss — MHOXKECTBEHHOE JICMCTBHUE TEHA.
MHoxecTBeHHbIN ajuenu3M. B3auMozeiicTBue HeayienbHBIX IeHOB. KomIuieMeHTapHOCTh. DNUCTa3.
[Tomumepus.

['eneTnyeckuil  KOHTpPOJIb  PAa3BUTHUS  PACTEHMM, JKMBOTHBIX UM YEJIOBEKa, a TaKXkKe
(bU3MOIIOrMYECKUX TPOLECCOB, TMOBEACHUS W KOTHUTHBHBIX (yHKUUN. ['eHeTHdyeckue MeXaHHU3MBI
CUMOMOTEeHE3a, MEXaHU3Mbl B3aUMOJCHUCTBUS «XO3SIMH — TMapa3suT» W «XO3IUH — MHKPOOHOMY.
['eHeTYecKue acTeKThl KOHTPOJIS U U3MEHEHHUS HACJIEeICTBEHHOW HH(OpMAaIK B MOKOJICHUAX KIETOK U
OpraHu3MOB.

JemoHcTpanuu:

IToptpersr: I'. Mennens, T. Mopras.

Tabmuuel u cxembl: «llepBbiii 1 BTOopoil 3akoHBl Mennens», «Tperuil 3akoH Menaens»,
«Ananuzupymoiiee ckperuBanue», «Hemomnoe pomuHHpoBaHue», «CLEMJIEHHOE HACleI0BaHNE
npu3HAKoB y npo3odunbl»y, «['eHernka moma», «Kapuorum uenoBeka», «Kapuotwum npo3oduis»,
«Kapuorun nrunen», « MHOKECTBEHHBIN ajlIenn3M», «B3anmoneiicTBre reHoBy.

O6opynoBaHue: MOAENb JJs JEMOHCTpPAIlMM 3aKOHOB €IMHOOOpa3usi THOPUIOB IEPBOTO
MOKOJICHWSI M pAaCIICIUICHUS TPU3HAKOB, MOJEIb Uil JEMOHCTpaluMHd 3aKOHAa HE3aBUCUMOIO
HACJICIOBAHUSI TMPHU3HAKOB, MOJEIb IS JEMOHCTpPALMM CLEIUICHHOTO HAcleJA0BaHUs IPU3HAKOB,
CBETOBOM MUKPOCKOII,

[Ipaktruueckoe 3ansTue Ne6. PeneHue reHeTHUECKUX 3a/1a4.

Tema 13. 3akoHOMEPHOCTH U3MEHYHBOCTH.

BsaumopeiicTBue reHoturia u cpesl mpu GopmupoBanuu ¢peHorumna. Mi3MeHunBOCTh TPU3HAKOB.
KadecTBeHHBIE ¥ KOJWYECTBEHHBIE TPHU3HAKW. BUIBI HW3MEHYMBOCTH: HEHACIEACTBEHHAs W
HaCJIe/ICTBEHHAsI.

MoaudukannonHas u3MeHYMBOCTh. Ponb cpenbl B (OPMUPOBAHUU MOIU(DUKAIIMOHHON
u3MeHunBocTH. Hopma peakuuu mpu3Haka. BapuanuoHHBI psn W BapualMOHHAs KpUBas
(B. Noranncen). CoiicTBa MOIU(PUKAIIMOHHON N3MEHUNBOCTH.

11



I'enotunuueckass u3MeHUMBOCTh. (CBOMCTBA T€HOTUIIMYECKOW  W3MEHUYMBOCTH. Buabl
TeHOTUITUYECKOW N3MEHYUBOCTH: KOMOMHATHBHAS, My TaIllHOHHASI.

KomOuHnaTtuBHass n3MeH4YMBOCTb. Mei03 M MOJOBOM mpolecc — OCHOBa KOMOWHATHBHOM
U3MEHYMBOCTU. Poib KOMOMHATHBHOW WM3MEHYMBOCTH B CO3JaHMM T'€HETHYECKOTO pPasHOOOpasus B
npeenax oJJHOro BU/A.

MyTtanvoHHass HM3MEHYMBOCTh. Buapl MyTanui: TeHHblE, XpPOMOCOMHbBIE, TE€HOMHBIE.
CrnoHTaHHbIE U UWHAYLUMPOBAHHBIE MYTallMU. SIAepHbIE W  UUTOIUIA3MAaTUYECKUE MYTallUU.
CoMaruueckue U MojoBble MyTalud. [[puunHbl BOSHUKHOBEHHUS MyTaluii. MyTareHsl U UX BIUSHHUE Ha
OpraHu3Mbl. 3aKOHOMEPHOCTHM MYTAllMOHHOIO IIpoliecca. 3aKOH TIOMOJIOIMYECKHMX pSJIOB B
HacsencTBeHHoU n3MenunBocty (H.M. BaBuiioB). BHesinepHast ©13MEHUMBOCTh M HACJI€ICTBEHHOCTb.

JemoHcTpanuu:

IToptpertsr: I'. ne ®pus, B. Moranucen, H.1. BaBuios.

Tabmuuet u  cxembl: «Bugpsl  u3MeHUHMBOCTHY,«Moau(pUKAIIMOHHAS ~ H3MEHYHBOCTHY,
«KoMOuHaTUBHAasE W3MEHYMBOCTHY, «Meho3», «OmiogoTBopeHue», «l'eHernueckue 3aboneBaHUsA
4yesnoBeKa», « Buasl MyTtaruing.

O6opynoBaHue: KUBble U TrepOapHble OSK3EMIUIAPbl KOMHATHBIX PACTEHUN, PHUCYHKHU
(dotorpadum) )KUBOTHBIX C PA3TMIYHBIMHU BUAAMH U3MEHUHNBOCTH.

[Tpaktueckoe 3anatue Ne7 «MccnemoBaHue 3akOHOMEpHOCTEH MOAMDPHUKAIIMOHHON H3MEHYHMBOCTH.
[TocTpoenre BapruallMOHHOTO psiia U BApUALIMOHHON KPUBOID.

Tema 14. I'eHeTuKa Yesi0BeKa.

Kapuorun uyenoseka. MexayHapoaHasi IporpaMMa MCCIIEJOBaHMsI F€HOMa 4ejoBeka. MeTonbl
M3YyYEHUS TEHETHKU YeJIOBeKa: TeHeaJornuyecKuid, OJIM3HEIOBbIN, TUTOTCHETUYECKUN, MOMYISIIHOHHO-
CTaTUCTUYECKUH, MOJIEKYJIApHO-TeHeTUYeCKN. COBPEMEHHOE OIPEAEIEHUE TEHOTHUIA: IOJTHOT€HOMHOE
CEKBEHUPOBaHUE, T'€HOTUNHPOBaHHE, B TOM uucie ¢ nomombto [I{P-ananuza. HacnencrtBennsie
3a0oneBaHus 4enoBeka. |'€HHbIE U XPOMOCOMHBIE OOJIE3HH ueloBeKa. boje3Hu ¢ HaclieaCcTBEHHON
IIPEIPACIIONOKEHHOCTRIO. 3HAUYEHUE MEAMLIMHCKOW T€HETHMKHM B IPENOTBPALLEHUM U JICUEHUU
TeHETUYECKUX 3a00JIeBaHMI yesioBeka. MeanKo-reHeTuYecKoe KOHCYIbTupoBaHue. CTBOJIOBBIE KIETKH.
[ToHsATHE «TEHETHYECKOro Tpy3a». DTHYECKHE AaCIeKThl MCCIIENOBAaHUI B 00JacTH pedaKTHPOBAHUS
reHOMa U CTBOJIOBBIX KJIETOK.

['eneTnueckue (akTOpbl MOBBINIEHHONW YYBCTBUTEIBHOCTH UENOBEKa K (PHU3HMUECKOMY U
XUMHUYECKOMY 3arpsi3HEHUIO OKpY:Karolllel cpefbl. ['eHeTrueckas mpeapacroiokKeHHOCTh YeloBeKa K
[ATOJIOTUSIM.

JemoHcTpanmu:

Tabmuuer u cxembl: «Kapuotum uyenoBeka», «MeTonbl HW3ydeHHUs] TEHETHUKH 4YeEIIOBEKay,
«'enernyeckue 3ab60neBanus yeaoBeka». CocTaBIeHNE U aHAIHN3 POJIOCIIOBHOM.

Tema 15. Cesiekniusi OpraHn3MoB

JlomecTukanus u cenekuus. 3apokIeHue celekuuu u qomectukaunu. Yuenue H.M. BaBunosa o
LlenTpax MpPOUCXOKACHUS U MHOI000pa3us KyJbTYPHBIX pacTeHuil. Posb cenekuuu B cO34aHUU COPTOB
pacTeHMH M T1OpoJ KHUBOTHbIX. CoOpT, MOpoja, IITaMM. 3aKOH TOMOJOTHYECKHX psJIOB B
HacnecTBeHHOM u3MeHunBocty H.M. BaBuiosa, ero 3HaueHue A ceaeKIMOHHON paboThl.

Metonpl ceneKIMOHHOW paboThl. VcKycCTBeHHBIH OTOOpP: MAcCCOBBIM W WHAWBHUIYaJTbHBIN.
Oransl KOMOMHAIIMOHHOHU cenekuuu. VicnblTaHue npon3BoAuTeNnel no noroMctBy. OT60op mo reHoTuIy
C MOMOUIBIO OLIEHKH (PeHOTUIIA TOTOMCTBA U OTOOP IO T'€HOTHUITY ¢ IoMolbio aHanu3a JJHK.
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HckyccTBEeHHBIN MyTareHe3 Kak METOJ CEJIeKIIMOHHON pa0oThl. PananmoHHbIN 1 XUMUYECKHI
MyTareHe3 KaK HMCTOYHHUK MyTalllid y KyJbTYypHBIX (OpM OpraHu3moB. Vcmoib30BaHHE T€HOMHOTO
penakTHUpoBaHUs M MeTon0B pekoMOumHaHTHBIX [JIHK myis momydeHuss MCXOAHOTO MaTepuana it
CEJICKLIAH.

[Tony4yenue nonuruion10B. BHyTpuBHI0Bas rubpuan3anus. ban3kopoacTBEHHOE CKpeluBaHue,
WM uHOpuIuHr. HepojacTBeHHOE CcKpeuiuBaHWe, WIM ayTOpuAuHI. ['eTepo3uc M €ero NpUYMHBIL
Hcnonb3oBanue rerepo3uca B cenekiuu. OtnanénHas rubpuansanus. [Ipeogonenue Oecruionus
MEXBUI0BbIX THOPUI0B. JIOCTHIKEHUS CEJIEKIIMY PACTEHUN U )KUBOTHBIX.

CoxpaHeHHE U U3yUYEHNE T€HETUYECKUX PECYPCOB KYJIBTYPHBIX PAaCTEHUN U UX JUKUX pOJIUYEH
JUISL CO3JJaHUsI HOBBIX COPTOB M TMOPUAOB CEIbCKOXO03UCTBEHHBIX KYJIBTYP.

JemoHcTpanuu:

[Toptpertsr: H.U. BaBunos, N.B. Muuypus, I'.JI. Kapnieuenko, ILII. JIykpsiHEHKO,
b.JI. Actaypos, H. bopinoyr, JI.K. benses.

Tabmunpl 1 cxembl: «LIeHTpBI MPOUCXOXKACHUS U MHOTOOOpa3usi KyJIbTYPHBIX PacTEHHID»,
«3aKOH TOMOJIOTUYECKUX PpAJOB B HACJIEICTBEHHOM HM3MEHUYMBOCTH», «MeEToapl ceneKkuum»,
«Otnanéunas rudbpuamnzanus», «MyTareHnes».

Tema 16. BUOTEeXHOJIOTUA M CHHTeTHYeCKasi OMOJIOTH.

OOBbeKThl, HCHOJb3yeMble B OHOTEXHOJOTHUH, — KIETOYHBIE U TKAHEBBIE KYJIbTYpBI,
MUKPOOPTaHU3MBbI, UX XapaKTepUCTHKA. TpaaulinoHHas OMOTEXHOJOTHS: XJeOomnedeHue, MOoTydeHHe
KHCIJIOMOJIOYHBIX MIPOJIYKTOB, BUHOJIENIHE. MuxkpoOuonorndeckuit CUHTE3. OOBbeKTHI
MHUKPOOHOJIOTHYECKUX TexHosIorui. [Ipon3BoacTBO Genka, aMUHOKUCIOT U BUTAMUHOB.

Co3anve TEXHOJIOTHMM M MHCTPYMEHTOB LEIECHANPABICHHOTO W3MEHEHUsI U KOHCTPYUPOBAHUS
T€HOMOB C LEJIBI0 MOJYyYEeHHUs OPraHU3MOB M UX KOMIIOHEHTOB, COJEpXKAllUX HE BCTPEUYAIOIIMECS B
npupojie OMOCUHTETHYECKUE MYTH.

Knerounas wunxeHepus. MeTonbl KyJnbTypbl KIETOK M TKaHEW pPACTEHUH U IKUBOTHBIX.
Kpunob6anku. Comatnueckas ruOpuau3anust 1 coMmaTuueckuii smOpuorenes. Vcnosnap3oBaHue ramiouioB
B CEJIEKIIMM pacTeHUH. VICKyCCTBEHHOE OIIIONOTBOPEHUE. PEKOHCTPYKIMA SNLEKIETOK U KIOHUPOBaHUE
JKUBOTHBIX. METO/ TPAaHCIUIAHTALIUU SEP KIIETOK.

XpOMOCOMHAsi W TI'eHHas WHKEHepusa. VICKyCCTBEHHBIM CHHTE3 I'eHa M KOHCTPYHpPOBaHUE
pexomOuHanTHBIX JIHK. JlocTmkeHHsT M TEpCHEeKTHBBI XPOMOCOMHOW W TE€HHOM HWHXXEHEpHUH.
OKOJOTUYECKHE U ITUYECKHE MTPOOIEMbl T€HHON HHKEHEPUU.

Menunuackue OuorexHonoruu. I[loctreHomHas mmdposas memunuua. [IIP-muarsoctuka.
MeTaboIOMHBIN aHadu3, TCHOUECHTPUUYCCKUN aHAIM3 MPOTEOMa YEJIOBEKa JJISi OLICHKU COCTOSHUS €T0
310poBbs. cmonb30BaHMe CTBOJOBBIX KiIETOK. TaprerHas Tepamusi paka. 3D-OunommkeHepus uis
pa3paboTku (yHIaMEHTAIbHBIX OCHOB MEAMIIMHCKHX TEXHOJIOTMH, CO3/1aHHS KOMIUIEKCHBIX TKaHeH
COYETaHWEM TEXHOJIOTUH TpEXMEpPHOro OwomnmpuHTHHTa u ckaddommuara mns pemeHus 3agad
MEPCOHAIN3UPOBAHHON MEIULINHBI.

CoznaHue BEKTOPHBIX BaKUMH C LeEibl0 oOOecreueHuss KOMOMHHUPOBAHHON 3alllUThl OT
Bo3Oyauteneir OPBU, ycraHoBieHHWE MOJEKYISPHBIX MeXaHU3MOB ¢yHKuuoHupoBanusi PHK-
COJIeprKallliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OnacHble 3a00JIeBaHUs YeIOBEKA U )KUBOTHBIX.

JlemoHCcTpanuu:

Tabmunpl u cxembl: «lcnonb30BaHME MUKpPOOPTaHHW3MOB B IMPOMBIIIJIEHHOM MPOU3BOJICTBEY,
«KnerouHas unxxenepus», «['eHHass HHKEHEPUS.

13



Okckypeusi «bHOTeXHONOTHS — BaKHEWIas NPOU3BOJIWTENbHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTUYECKOE IIPOU3BOICTBO)».

Tema 17. 3apo:kaeHue u pa3BUTHE IBOJIONUOHHBIX MPEACTABJIEHUI B 0M0JI0THH.

Opomononnas teopus Y. Jlapuna.llpeanocsuiku BO3HUKHOBEHUs JapBUHU3MA. JKu3HB U
Hay4Has aedareiabHocTh Y. /lapBuHa.

JBwxymue cuiabl 3Bofonuu BUIOB no Y. JlapBuHy (BhICOKasi MHTEHCHUBHOCTH Pa3MHOXKEHUS
OpPTaHW3MOB, HACIEJACTBEHHAs] W3MEHYMBOCTh, OOpb0a 3a CYIIECTBOBAHHME, €CTECTBEHHBI W
HCKYCCTBEHHBIN O0TOOD).

Odopmnenne cunreTndeckord Teopum 3Bomtonuu (CTD). HelTpampHas Teopus 3BOIIOIUH.
CoBpemeHHasl 3BOJIOLMOHHAST OWMONOrMs. 3HAaYeHHE OHBOJIOLUMOHHONW Teopud B (OPMUPOBAHUU
€CTECTBEHHO-HAYYHOU KapTHUHBI MUDA.

JemoHcTpanmu:

[Toptpersr: Apuctorens, K. Jlunneit, XK. Jlamapk, 3. Cenr-Unep, XK. KioBre, Y. JlapBuH,
C.C. Yerepukos, N.U. [lImansraysen, Jl. Xonaein, [1.K. benses.

Tabmuups! u cxembl: «Cucrema xuBoil npupossl (o K. JIunuero)», «JlecTHuIa )KUBBIX CYIECTB
(mo Jlamapky)», «Mexanu3m GOPMHPOBAHUS TMPHUCIOCOOIECHUNH Yy pacTeHUH U JKUBOTHBIX (IO
Jlamapky)», «Kapra-cxema mapmpyta mytemectBus Y. [lapsunay, «Haxonku Y. JapBunay, «DopMbl
O00opnObI 3a cymiecTBoBaHUe», «lloponbl romy6eit», «MHoOrooOpa3ue KyIbTYpHBIX (OPM KaIyCTbI»,
«ITopoapl mOMamIHUX KUBOTHBIX», «Cxema oOpa3zoBaHus HOBBIX BHIOB (mo Y. [lapBuny)», «Cxema
COOTHOUIEHHUS! JBIXKYLIUMX CHJ 3BOJTIOUMM», «OCHOBHBIE TOJOXKEHHS CHUHTETUYECKOW TEOpUHu
SBOJIFOLIANY.

Tema 18. MUKpO3BOJIIOIIUA U €€ Pe3yJIbTATHI.

[Tomynsmust kak dleMeHTapHas eauHuna 53Boiatoluu. COBpPEMEHHBIE METOJABl  OLIEHKH
TEHETHUYECKOro pa3HooOpa3ust W CTPYKTypbl nomyssiuuii. M3meHeHue reHodoHIa MOMYJALUU Kak
3IIEMEHTapHOE BOJIIOLIMOHHOE SIBJICHHE. 3aKOH reHeTHueckoro paHoBecus /x. Xapau, B. BaitnOepra.

OneMeHTapHble  (GaKTOpbl  (IBWXKYILME  CWJIBI) ABOJIONMHM. MyTalMOHHBIM  mpolecc.
KomOunaTtuBHass n3MeH4YMBOCTh. [lpeiid TeHOB — ciydaiiHble HEHANpaBJICHHBIE W3MEHEHHUS YacTOT
aieneil B momynsanusax. D¢dexT ocHoBaTens. Murpammu. M3omsmms Nomynsiuii: reorpaduueckas
(mpocTpaHCTBEHHAs), OMOIOTHYeCKast (PETPOTyKTUBHAS).

EcrecTBenHbIil 0TOOp — Hampaisitouuii gaxkrop sBomonun. GopmMbl €CTECTBEHHOTO 0TOOpa:
JBWDKYIIUH, CTaOMIM3UPYIONINH, pa3pbeiBatonInid (mu3pynTuBHbBIN). [lonoBoit oT6op. BozHukHOBEHNE 1
ABOJIIOLINS COLIMAIIBHOTO ITOBEJCHUSI )KUBOTHBIX.

[Tpucnoco0IeHHOCT,  OPraHM3MOB  Kak  pe3yJbTaT MMKpPO3BOJIOLMU. Bo3HUKHOBeHHE
npucnocoOiIeHnit y opranu3mMoB. ApoMop¢o3sl M uanoanantauuu. [Ipumepsl npucrnocobneHuid y
OpPraHU3MOB: Mopdororuueckue, duznonoruyeckue, OMOXMMHYECKHE, MOBE/ICHYECKUE.
OTHOCHUTENBHOCTD MPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xpurepun u crpykrypa. BunoobpazoBanue kak pe3yabTaT MUKPOIBOIOLMH. M30msamus
— KiIro4eBod ¢akTtop BuiooOpazoBaHus. Ilytu u cmocoObl BUAO0Opa3oBaHUS: aJlJIONATPHUECKOE
(reorpaduueckoe),  cUMIaTpUUeckoe  (IKOJIOTMYECKOE),  «MTHOBEHHOE»  (MOJIMILTOWAN3AIINS,
rubpuauszanys). JJinTenbHOCTh 3BOIIOIMOHHBIX MTPOLIECCOB.

MexaHu3Mbl OPMHUPOBAHUS OUOIOTHYECKOTO pa3HOOOpas3usl.

Ponp  SBosmoLMOHHOM — Ouonorun B pa3pabOTKe  HAydyHbIX  METOJOB  COXPAHEHUs
OnopazHooOpazusi. MUKPOIBOIIONMS M KOPBOJIOLMS MMApasuTOB M MX XO03s5€B. MeXaHHU3MBbI
(bopMHpPOBaHHS YCTOMYMBOCTH K aHTHOMOTHKAM M CIIOCOOBI OOPHOBI C HEM.
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JemoHcTpanuu:

IToptpetsr: C.C. YerBepuxos, 3. Maiip.

Tabmuupel u cxembl: «MyTalMOHHasE M3MEHUYMBOCTHY, «llomyisiiMOHHAs CTPYKTypa BHIa»,
«Cxema mposiBieHusi 3akoHa Xapau—BaitnOepray, «BHKyIiue CHIIBI 3BOIIOLUNY, «IKOJIOTHYECKast
U30JISILUS TIOMYJIALMI ceBaHCKOU (openn», «leorpaduueckas U30ALMs JTUCTBEHHUIIBI CHOMPCKON U
JUCTBEHHMIIBI JaypcKoi», «llomynsinuoHHbIE BOJHBI UYMCIEHHOCTH XMIIHUKOB M XepTB», «Cxema
JeHCTBUSL €CTECTBEHHOro oTOopa», «®Popmbl OOpbOBI 3a cymiecTBoBaHUE», «WHAyCTpUaNbHBINA
MEJIaHU3M», «’Kusbie HCKOIIAEMBIEY, «ITokpoBuUTENbCTBEHHAS OKpacka AKUBOTHBIXY,
«IIpenynpexnaromas OKpacka XHBOTHBIX», «Dusnonorndyeckue amantauuu», «l[IpucnocobieHHocTh
OpraHu3MOB M €€ OTHOCHUTEeNbHOCTHY, «Kpurepuu Buma», «Buabl-nBoiiHukm», «CTpyKkTypa BUAa B
npupoae», «CmocoOsl BHI000pa3oBanus», «l'eorpaduueckoe BHI000pa3zoBaHHe TPEX BUIOB
JaHAabIIel», «DKOoJIOTHYecKoe BUAO0OpazoBaHUE BUIOB CcUHUID, «[lomumuonasl pacTeHui»,
«KamycTHO-penedHbIii THOPHID.

O6opynoBaHue: TepOapuu PACTCHHUH, KOJUJISKIIMM HACEKOMBIX, Yydeja NTHI[ W 3BEpe C
IpUMepaMu pa3InyHbIX NPUCIOCOOJIEHUI, Yyyena NTULl U 3Bepeil pa3HbIX BUJOB, repOapuu pacTeHUn
OJIU3KUX BUJOB, 00pa30BaBUIMXCS PA3IMYHBIMU CIIOCOOAMH.

[Tpaktuueckoe 3ansTue Ne8. CpaBHEHHE BHIAOB 110 MOP(OIOTHUESCKOMY KPUTEPHIO

[Tpaktueckoe 3anatue Ne9. [IlpucnocoOneHuss OpPraHu3MOB W WX  OTHOCHUTEIbHAs
11e71eCO00Pa3HOCTh

Tema 19. Maxkpo3BoJIIOIIHS U €€ pe3yJibTaThl.

Meroabsl u3ydeHUs: Makpod3BOJMIOIMHU. [laleOHTONIOrMYEeCKuE METOJbl HM3YyUYEHHsI SBOJIOLUH.
[Tepexonnbie GopMbl U GUIOTCHETUUECKUE PSIBI OPTAHU3MOB.

buoreorpaduueckne Metonsr u3yueHus sBontonun. CpaBHeHue (iaopsl U (payHbl MATEPUKOB U
octpoBoB. buoreorpaduyeckue o6nactu 3emMau. BUabI-oHIEMUKN U PEIUKTHI.

OMOpHOJIOTHYECKHE M CPABHUTEIBHO-MOP(OJIOTHUECKUE METOJbl H3YYEHHUS HSBOJIOLUU.
['eneTnyeckue MeEXaHU3Mbl 53BOJIIOLMM OHTOT€HE3a M MOSBICHHUS 3BOJIOLMOHHBIX HOBILIECTB.
I'omonornunsle W aHAJIOTWMYHEBIE OpTraHBbI. PYI[I/IMCHTapHBIC opraHbl W AaTaBU3MBIL. MOJICKy.]IHpHO-
TeHeTUYECKHe, OMOXMMUYECKHE U MATEeMAaTUYECKHUE METOAbl HM3YUYEHHS SBOIONHUH. [ OMOIOTHYHBIE
T'CHBI. COBpeMeHHBIe MCTOJbI ITOCTPOCHUSA (i)I/IJIOFCHCTI/I‘-IGCKI/IX JACPCBLHCB.

XpOMOCOMHBIe MyTallur U 5BOJIFOIHUA T'CHOMOB.

O6mme 3akoHOMEpHOCTH (TpaBmiia) HBoONMH. HeoOpaTUMOCTh 3BONIONMU. AJanTUBHAS
paauanus. HepaBHOMEPHOCTh TEMIIOB HBOJIIOLIUH.

JemoHcTpanmu:

[Toptpersr: K.M. bap, A.O. KoBanesckuii, ®. Mromnep, 9. ['ekkensb.

Tabmumpl u cxembl: «DUIOTEHETUYECKUA pPAM JIOMAIN», «APXEONTEPUKC», «3BEepo3yoObnIe
sepsl», «Creronedans», «PuHHOPUTHY, «CeMeHHbIE ManmopOTHHKN», «bHoreorpadguueckue 30HBI
3emmmy, «/peiid xoHTHHEHTOBY», «PenukThl», «HadampHble cTaguu 3MOPUOHAIBHOTO Pa3BUTHUS
IIO3BOHOYHBIX KHBOTHBIX), «l"'oMoIOruuHbIe U aHaJIOTrUYHbBIE OpTraHbD», ((PYI[I/IMCHTBI», «ATaBI/ISMI)I)),
«XpomocomHble HAOOpHI YelOBEeKa W IMIMMIIAH3e», «lJIaBHbIe HampaBiICHUS SBOIIONUNY, «O0Iue
3aKOHOMEPHOCTH 3BOJTIOIIHI.

O6opynoBaHHe: KOJUIEKIMH, TepOapuu, MYJSDKA HCKOMAEMBIX OCTAaTKOB OPTaHM3MOB, MYJISKU
TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PYJUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIMA HACEKOMBIX.

[Tpaktiueckoe 3ansTHe NelO. BrigBnenue apoMopdo30B M HIMOANANTAIUN y pacTeHHA U
JKUBOTHBIX. PaboTa mapamu
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[Ipaktruueckoe 3anstue Nel 1. Pemenue 3anau

Tema 20. IIpoucxoxaeHne U pa3sBUTHE )KU3HA HA 3eMuie.

HayuHple rUmoTe3sl MpOUCXOXKICHUS KU3HU Ha 3emiie. Abuorene3 u nancrnepmus. JJonayunsie
NPEICTaBICHUA O 3apOXKACHUU >KU3HM (KpeanMoHu3M). [HmoTe3a MOCTOSHHOIO CaMO3apOKICHUS
KU3HU U €€ onpoBepxkeHue onbitamu @. Penu, JI. Cnannannanu, JI. I[lactepa. IIponcxoxaeHue ®u3Hu
U acTpoOHOIIOT Sl

OcHoBHbIE 3Tambl HeopraHudeckoi spomtonuu.llnanerapnas (reojorumueckasl) 3BOJIOLUS.
XuMHUeCcKasi IBOJIONHS. AOHOTeHHBI CHHTE3 OPraHMYECKUX BEUIECTB W3 HEOpPraHn4ecKux. OmbIT
C.Mwmepa u [I.HOpu. OOpazoBanue mnonuMepoB u3 MoHoMmepoB. KoanepBatHas rumnoresa
A.W. Onapuna, rumnote3a nepsuyHoro OymboHa [I. Xonneitna, reHernyeckast rumote3a . Mémnepa.
Pu6o3umsl (T. Yek) u runoteza «mupa PHK» V. I'unbepra. ®opmupoBanre MeMOpaH U BOZHUKHOBEHUE
IIPOTOKJIETKH.

Uctopusa 3emnu u Metoasl €€ nzydyeHus. MickomaeMple OpraHM4ecKue OCTaTKu. I'eoxXpoHoIorus
u e€ Metoabl. OTHOCUTENbHAS U a0COIIOTHASI T€OXPOHOJIOTHA. ['e0XpoHOIOruueckas mkasia: 30Hbl, 3pbl,
IIEPUOABI, JTIOXH.

Hauanpubple sTanmbel opraHudeckoid sBomronuu. [losBieHHMEe UM 3BOJIOLUS MEPBBIX KIETOK.
OBomonus Metabonu3Ma. Bo3HukHOBeHHE nepBbIX sKocucTeM. COBpeMEHHbIE MUKPOOHBIE OUOTIIEHKU
KaK aHaJIoT TepBBIX Ha 3emite coolmecTB. CtpomaToauThl. [IpoKapruoOThI U DYKapHOTHI.

[TpoucxoxaeHue -HyKapuoT (CUMOHMOreHe3). OBOJIIOLMOHHOE TPOUCXOXKJIEHHE BHUPYCOB.
ITponcxoxneHne MHOTOKJIETOYHBIX OPraHU3MOB. BO3ZHMKHOBEHHE OCHOBHBIX I'DYII MHOTOKJIETOYHBIX
OpraHU3MOB.

OCHOBHBIE 3Tamnbl 3BOJNIONMU BbICIIUMX pacTeHuil. OcHOBHbIE apoMopdo3bl pacTeHuil. Brixon
pacteHuii Ha cymly. IlosiBieHHEe CIIOpOBBIX pacTEHMH M 3aBO€BaHHE UMM CylId. CeMEHHbIE pacTEHMS.
[TpoucxoxneHne NBETKOBBIX PACTEHUN.

OCHOBHBIE 3TaIlbl HBOJIOLMH KUBOTHOTO MHpa. OCHOBHBIE apoMOP(O3bI JKUBOTHBIX. BeHackas
¢bayna. KemOpuiickuii B3pbIB — MOSBICHUE COBPEMEHHBIX TUIIOB. [lepBble XOp0BbIe )KUBOTHBIE. JKU3HD
B Boje. OBOMIOLMS TO03BOHOYHBIX. IIpomcxoxnaenune amdubuit u pentunmif. I[Ipoucxoxxaenue
miekonuraommx W nrtul. [lpunmun xioueBoro apomopdosa. OcBoeHHe O€ClO3BOHOUHBIMU U
MIO3BOHOYHBIMU )KMBOTHBIMH CYIIIH.

Pa3BuTtne xu3HM Ha 3emiie MO 3paM U NEpUOJaM: apxel, MPOTEpOo30H, Maneo30M, Me3030H,
KaifHo30M. OOmIas XapakTepUCTHKAa KJIMMaTa M TeOJOTMYecKHX mporeccoB. [losBieHue u pacuBer
XapaKTepHBIX OPraHU3MOB. YTIIe00Opa30BaHUE: €ro YCIOBUS U BIUSHHUE Ha Ta30BbIH COCTaB aTMOC(EPHI.

MaccoBble BBIMHUpaHHUsI — O3KOJIOTMYECKHE KpHU3UChl mpouuioro. [IpuumHbl U cienctBus
MacCcOBBIX BbIMHpaHHid. COBpPEMEHHBIH SKOJOTWYECKHH KpHU3HC, €ro ocoOeHHocTH. [IpoGiiema
coXpaHeHHUs OuopazHooOpas3us Ha 3emiie.

CoBpeMeHHass cHCTeMa OpraHHYecKOoro Mwupa. I[IpUHIWIBI KIIACCH(PHUKAIMKA OpPTaHU3MOB.
OCHOBHBIE CUCTEMATHYECKUE TPYIIIIBI OPTaHU3MOB.

JemoHcTpanuu:

[TopTpetsr: @. Penu, JI. Cnannanuanu, JI. [lactep, N.1. Meunukos, A.N. Onapun, /1. Xonzaeiin,
I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmumpr 1 cxembl: «Cxema ombiTa @. Penu», «Cxema ombita JI. [Tactepa mo u3ydeHHto
caMmo3apoxkaeHus: ku3Hu», «Cxema omnbita C. Mumnepa, I'. FOpw», «Ortambl HeopraHU4YecKou
’BOSIIOLINNY, «['eoxpoHOIOrnueckas mkana», «HadanpHble Tanbl OpraHMYecKoi 3Boaronuny, «Cxema
o0pa3oBaHus 3yKapuoT MyTéM cumOuoreHesa», «Cucrema >kHBOH Npuponsl», «CTpoeHHEe BHpyCay,
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«ApoMop¢o3bl  pacTteHuil», «Punnodute», «OIHOKIETOUHBIE BOAOPOCIN», «MHOIOKIETOUHBIE
Bozopocin», «Mxw», «IlanopotHukmn», «I'onoceMeHHble pacTeHUs», «OpraHbl LIBETKOBBIX PAaCTEHUI»,
«Cxema  pa3BUTHS  JKMBOTHOrO  Mupa»,  «ApoMopho3pl  KHUBOTHBIX»,  «lIpocreiimuey,
«Kumeunomonoctasie», «Ilmockue dyepBm», «UneHuctoHorue», «PviOB», «3E€MHOBOIHBICY,
«lIpecmbikaromuecs», «lItunen», «Miuekonuratromuey, «Pa3BuTHe JKH3HU B apXEHUCKOU dpey,
«Pa3BuTHe KU3HU B IIPOTEPO30MCKOM dpey, «PasBUTHE )KU3HU B NAJIICO030MCKON 3pey, «Pa3Butue Ku3HU
B M€3030MCKOH 3pe», «Pa3BuTHE )XN3HU B KallHO30MCKON 3pe», «CoBpeMEHHasi CUCTEMAa OPTaHUYECKOTO
MUpPay.

Ob6opynoBanue: repdapuu pacTeHU Pa3IMYHBIX OTIENIOB, KOJUIEKIIMHM HACEKOMBIX, BIa)KHBIC
Ipenaparsl JKABOTHBIX, PAaKOBUHBI MOJIIIOCKOB, KOJUIEKIUH HWIJIOKOXKHX, CKEJIETBl ITO3BOHOYHBIX
JKUBOTHBIX, 4ydesla NTHULl U 3BEpeH, KOJUIEKLIUU OKAMEHEJIOCTEH, IOJIE3HBIX MCKOMAEMBIX, MYJISIKH
OPraHNYECKHUX OCTATKOB OPraHU3MOB.

[TpaxTrueckoe 3anstre Nel2. AHanu3 U OlleHKa pa3IMyYHbIX TMUIIOTE3 BOZHUKHOBEHUS JKU3HU Ha
3emie

Tema 21. IIpoucxoxkaeHue 4yeJ0BeKa — AaHTPONOTeHe3.

Pazniensl 1 3a1aun aHTPONOIOTHMH. MEeTO/IbI aHTPOIOJIOTHH.

CraHOBJIEHHE TIPEICTaBICHUA O MPOUCXOXKACHUM 4YEJIOBEKA. PeINruo3Hble BO33pEHUS.
CoBpeMEHHBIE HAYYHBIE TEOPHH.

CxoncTBO uenoBeKa € KMBOTHBIMU. CHUCTEMATHUECKOE IMOJIOKEHHE 4esoBeka. CBHUAETENbCTBA
CXO/ICTBA YEJIOBEKA C KHUBOTHBIMU: CPAaBHUTEIBHO-MOP(OIOruyecKre, sMOPHOIOrudeckue, pu3noaoro-
Oounoxumuueckue, nosegeHyeckue. OTIMUYUS YeloBeKa OT JKMBOTHBIX. IIpAMOXOKIeHHE U KOMILIEKC
CBSA3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIbHON CUCTEMBI.

JBmwxymue cuibl ((akTopbl) aHTpOINOreHe3a: Ouosiorndyeckue, coruaibHble. COOTHOIICHHE
OMOJIOTUYECKUX U COLMANIBHBIX (DPAKTOPOB B aHTPOIOI€HE3E.

OcHOBHBIE CTaAMM aHTpONOreHe3a. PaHHue dvenmoBekooOpasHble 00€3bsHBI (MPOKOHCYJBI) U
paHHUE MOHTUBI — OOIIKE NPEAKH YEIOBEKOOOPa3HBIX 00€3bsH U JI0JIeil. ABCTPAJIONUTEKH — IBYHOTHE
IIPEAKHU JIIoAEH. YenoBeK yMelblil, IepBble U3TOTOBJICHUS OPYAUN Tpynaa. UYenoBeK NPsAMOXOASIMNA U
nepBbIi BbIXOA JroAed 3a mpenensl Adpuku. YenoBek reiaensOeprckuil — oOmmil mpemox
HEaHJIEPTAIILCKOTO YEJIOBEKAa M 4YEJIOBEKa pasyMHOro. UernoBeK HEaHACPTAIbCKUM Kak BUJ JIIOJEH
XOJIOAHOTO KiauMmara. YenoBeK pasyMHBIH COBPEMEHHOI'O THUIIA, JEHUCOBCKHMI YEIIOBEK, OCBOCHHUE
KOHTHHEHTOB 3a npenenamu Adpuku. [laneoreneruka u najieoreHoMMKa.

DOBONIIOLIMS  COBPEMEHHOTO 4YejioBeKa. EcTecTBeHHBI OTOOp B MOMyNALUSAX YeEIOBEKa.
Mytaunonssiii npouecc u noiaumopdusM. llonmynsuuoHHbIE BOJNHBI, Apeid TeHOB, MUrpanmus u
«a(h ekt ocHOBATENS» B MOMYJISIIUAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacel. [lorstue o pace. bombiue pacel: eBporeonHas (€Bpa3uiickas), aBCTpaao-
HerpouiHas (PKBaTopuajbHasi), MOHIOJIOUHas (a3uaTcKo-aMepHUKaHCcKasi). Bpems u myTtu pacceneHus
yelloBeka 1o IulaHere. EnuHCTBO wenoBedeckux pac. HaydHas HECOCTOSATENBHOCTh pacHu3Ma.
[Tpucnoco0aeHHOCTh YeloBeKa K pa3HbIM YCIOBHUSM OKpyXKaromen cpeasl. Biusaue reorpaduyeckoi
cpenbl 1 apeiida reHoB Ha MOP(OIJIOTHIO U (PU3HOIOTHIO YETIOBEKA.

MexauciuIiuinHapaple  MeToJbl B (pu3mdeckod  (OMOJIOTHYECKO)  aHTPOIIOJIOTHH.
OBOJIOIIMOHHAS AHTPOIIOJIOTHST M TAJEOAHTPOIOJIOTHS 4YEJIOBEUECKHX MNomyssuui. buocounanbHble
UCCIIeIOBaHMsl TPUPOABI denoBeka. lccnenoBaHue KOABOIIOIMHM OMOJOTMYECKOr0 M COLUAIBHOIO B
YeJI0BEKE.

JemoHcTpanmu:
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IToprperer: Y. dapsun, JI. JIuku, 5.4. Porunckui, M.M. I'epacumos.

Tabmumet  u cxeMbl:  «MeToasl  aHTpoOmoJiorun»,  «l OMIOBHOW  MO3T  YEJIOBEKay,
«YenoBekooOpa3Hbie 00€3bsHBD, «CKEJIeT UueloBeKa U CKeNeT MUMIaH3e», «PyIMMeHThI U aTaBU3MbI»,
«JIBMOKyIIMe CUIIbI aHTPOTIOTeHE3a», « DBOJIIOIIMOHHOE JIPEBO UEJIOBEKa», « ABCTpaionuTek», «Hemnosek
yMenblity, «HenoBek npsaMoxoasauuing, «JlenncoBckuil uenosek» «Heannepranbipb», « KpoMaHbOHIIBIY,
«IIpenku yenoBekay, «ITanbl SBOJTIOINH YeJIOBEKa», «Pachl yenoBekay.

OO6opynoBaHue: MYyJSDKA OKaMEHENOCTeH, MPEAMETOB MaTepUaTbHOW KYyIbTyphl MPEIKOB
YelioBeKa, penponyknuu (pororpaduu) KapTUH ¢ MHUPOJOTUICCKUMH W OUOICHCKHMH CIOXKETaMH
MPOMCXOXKICHUS YeloBeKa, (poTorpaduu HaX0JOK MCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBEKa,
MOJIeJIb Yepena 4eJIOBeKa M 4epena IHMMIAaH3€e, MOJENb KACTU YEJI0BEKa U KUCTH LIMMIIAH3€, MOJEIN
TOpCa MPEJKOB YEIOBEKA.

[Tpaxtuueckoe 3anstue Nel3. M3yuenne ocoOOCHHOCTEN CTPOCHHMSI CKEJIETa YeJIOBEKA, CBI3AHHBIX
C MPSIMOXO0KICHUEM.

Tema 22. JkoJioruss — HAYKa 0 B3aMMOOTHOIIEHHSIX OPraHU3MOB U HAJOPraHU3MEHHBIX
CHUCTEM C OKPY KaKoIei cpenoii.

3apoxaeHue u pasButhe dKojoruu B Tpyaax A. ['ymGompara, K.®. Pymee, H.A. CeBepiiosa,
O. I'ekkensa, A. Tencnu, B.H. CykauéBa. Paznensl u 3agaum skxosiorud. CBsi3b 3KOJIOTUHU C JAPYTUMU
HayKaMH.

Metonsl skonoruu. l[loneBeie HaOMIOACHHS. DKCIEPUMEHTHI B OSKOJOTHH: TPUPOIHBIE H
naboparopuble. MopaenupoBaHUE B SKOJOTUU. MOHHUTOPHHI OKpYKAloOIIeW Cpelbl: JOKAJIbHBIMH,
PETHOHANBHBIN U I100aIbHbII.

3HauyeHHE HKOJOTMYECKHUX 3HAHUU I YesIOBEeKa. JKOJIOTMYECKOE MHUPOBO33PEHHE KaK OCHOBA
CBSI3€M yenoBeuecTBa € MNpUpOAOH. POPMUPOBAHHUE DKOJOTMYECKOW KYJIbTYPhl U IKOJOTHUYECKOU
IPaMOTHOCTH HAaCEJICHHUS.

JemoHcTpanuu:

[Toptpetsr: A. I'ymbonpar, K.®. Pynse, H.A. CeBepuos, 3. I'ekkens, A. Tencnu, B.H. Cykaués.

Tabmuner u cxembl: «Pazmensr skomorum», «MeTtoasl skonorum», «CxeMa MOHHUTOpPUHTA
OKPYXKaroIEeH CpeabD».

Tema 23. Opranusmsl u cpesa o0UTaHUS.

Okojorudeckre (akTopbl U 3aKOHOMEpPHOCTH uX AeictBus. Kiaccuduxamus sKOIOrHYecKux
¢dakTOpoB: abHOTHUECKHE, OMOTHYECKHe, aHTpornoreHHele. OOImMe 3aKOHOMEPHOCTH ACHUCTBUS
skosiornyeckux (axrtopo. IlpaBmno wmuaumyma (K. Hlnpenrens, FO. JIubux). TonepaHTHOCTS.
OBpHOMOHTHBIE 1 CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnyeckue ¢akropbl. CBerT Kak sKosornyeckuit ¢akrop. [ledicTBue pa3HBIX YYacTKOB
COJIHEYHOT'O CIIEKTpa Ha OPTaHU3Mbl. DKOJIOTMYECKHUE TPYIIbl PACTEHUHM U )KUBOTHBIX IO OTHOLIECHHIO K
cBeTy. CurHanbpHas pojib cBeTa. @OTONEPUOIU3M.

Temnepatypa Kkak dkonoruueckuil ¢akrop. JleiictBue TemmepaTypbl Ha OpPIraHU3MBL.
IToMKMIOTEpMHBIE H TOMOHOTEPMHBIE OPTAHU3MBI. DBPUTEPMHBIE U CTCHOTEPMHBIE OPTaHU3MBI.

BrnaxnocTs kak skonoruueckuil gpakrop. [IpucnocobneHus pacTeHnit K MoAaep>KaHUIO BOJIHOTO
Oananca. Kraccudukauus pacteHuii mo oTHomieHuto K Bojge. IlpucnocoOsneHus >KMBOTHBIX K
M3MEHEHUIO BOJAHOIO PEKUMA.
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Cpenpl oOMTaHHMsI OpraHU3MOB: BOJHAs, Ha3e€MHO-BO3JyIIHAas, TIIOYBEHHAas, TIyOUHHAas
NOJINOYBEHHAs, BHyTpUOpraHuzMeHHas. DU3MKO-XUMHUYECKHE OCOOCHHOCTH cpel  OOMTaHus
opranu3MoB. [IpucrnocobaeHns opranu3MoB K KU3HU B pa3HbIX cpeliax.

buonorunueckue putmbl. BHemHue M BHyTpeHHUE pUTMbl. CyTOUHBIE M TOJUYHBIE PUTMBI.
[Tprcnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBHMA KU3HH.

XKuznennsie ¢opmbl opranu3moB. Ilonartue o >xu3HeHHOH (opme. JKuzHeHHBIE (HOPMBI
pacTeHUi: 1epeBbs, KyCTapHUKHU, KyCTAPHUYKH, MHOTOJIETHUE TPaBbl, OJHOJIETHUE TpaBbl. JKU3HEHHBIE
(OpMBI )KUBOTHBIX: TUAPOOMOHTEI, TEOOMOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTPOCHHS U 00pa3a KU3HU.

buotnueckue ¢axTopsl. Buasl OMOTHYECKHUX B3aUMOJCHCTBUN: KOHKYPEHIIHS, XUIIHUYECTBO,
cum6uo3 u ero Qopmsl. [lapazutusMm, koomepauus, MyTyaau3M, KOMMEHCAIU3M (KBapTHUPAHTCTBO,
HaxJieOHMmYecTBO). Herpoduueckue B3aumopeicTBus (Tomuueckue, ¢opudeckue, Hadpuueckue).
3HaueHue OMOTHMYECKHX B3aUMOJCHCTBUI MJis CYIIECTBOBAaHUS OPraHU3MOB B cpele OOUTaHUS.
[TpyHLINIT KOHKYPEHTHOTO UCKJIFOUEHUS.

JeMoHcTpanmu:

Tabmuup! U cxeMbl: «Kosioruyeckue pakTopb», «CBETOBON CHEKTPY, « DKOJIOTUYECKUE TPYTIIIbI
JKUBOTHBIX II0 OTHOLICHHUIO K CBETY», « T€IJIOKpOBHBIE XMBOTHBIE», «XOJIOAHOKPOBHBIE JKHBOTHBIEY,
«DPu3noNoruueckue ajaanTanuu KUBOTHBIX», «Cpenpl oOuTaHHs oOpraHu3sMoB», «buonornueckue
puT™Mbl»y, <«Ku3HeHHble (OpMBI pacTeHH», <« Ku3HEHHBIE (GOPMBI KUBOTHBIX», «DKOCHCTEMA
LIMPOKOJIUCTBEHHOTO JIeca», «JKOCHCTEMa XBOMHOro Jjeca», «llemu nuranus», «XUIHAYECTBOY,
«ITapazutuzm», «Konkypenuus», «Cumomosy», «KoMMmeHcanmuzm.

OO6opynoBaHue: repbapuu pacTeHUH U JKUBOTHBIX, MPUCIOCOOJIEHHBIX K BIMSHHMIO Pa3IMYHBIX
HKOJIOTHUECKUX (aKTOPOB, repOapuu CBETONIOOMBBIX, TEHEIIOOUBBIX U TEHEBBIHOCIUBBIX PACTECHHIH,
CBETOJIIOOMBBIEC, TEHEIIOOMBBIE M TEHEBBIHOCIUBBIE KOMHATHBIE pacTeHUs, repOapuu M KOJUIEKLIHH
TETUIONIOOMBBIX, 3UMOCTOMKHMX, MOpPO30YCTOMUMBBIX pAacTeHUH, 4ydena NTUI] U 3Bepei, repOapuun
pacTeHMii, OTHOcsImUXCA K rurpoduram, kcepoduram, me3oduTamM, KOMHATHbIE PACTEHHUS IaHHBIX
IpyMIl, KOJJICKIMH >KUBOTHBIX, OOMTAIONIMX B Pa3HBIX cpenax, repOapuu M KOJUIEKIMH PACTCHUH U
KUBOTHBIX, 00JalAIONIMX YEePTaMU MPUCIOCOOICHHOCTH K CE30HHBIM M3MEHEHMSM YCIOBHH KU3HHU,
repOapuu ¥ KOJUICKIIMH PACTCHUN M )KMBOTHBIX PA3JIMUYHBIX KU3HEHHBIX (POPM, KOJIECKIIUH KUBOTHBIX,
YYaCTBYIOLIUX B PA3IMYHBIX OMOTHYECKUX B3aMMO/ICHCTBHSIX.

Tema 24. Jxos0rusi BUI0B U NOMYJISIIUM.

DKOJIOTUYECKHE XapaKTePUCTHKHU Momyssiuu. [lomymsius kak Ouosormyeckas cucrema. Poib
HEOJTHOPOJHOCTH Cpellbl, GU3NYECKUX O0apbepoB U OCOOCHHOCTEH OMOJIOTHH BUAOB B (DOPMHpPOBAHUH
MIPOCTPAHCTBEHHOW CTPYKTYpbl moOmyasanuid. OCHOBHBIC ITOKa3aTelIM IOMYJISIUN: YUCICHHOCTD,
IUIOTHOCTh, BO3pAcTHasi W TOJIOBask CTPYKTYpa, POKIAEMOCTh, MPHPOCT, TEMIT POCTa, CMEPTHOCTD,
MUTpaIHs.

Okojnoruveckas CcTpykrypa momyssiuu. OIleHKa YHCICHHOCTH MomyJsinuu. JluHammuka
nomyysiiuu U e€ peryisanus. buoTuueckuii moreHuuman nomyasuud. MopaenupoBaHUE THUHAMUKU
nomyJsiiue. KpuBble pocTa YHCICHHOCTH TOMyJIsAiuu. KpuBble BEDKUBaHHS. Perylsius 4UCICHHOCTH
MOMYJISILUMA: poib (HAaKTOPOB, 3aBUCAIIMX U HE 3aBUCSIIUX OT IUIOTHOCTH. DKOJOTHYECKHE CTPaTeruu
BUJ0B (1- 1 K-cTpaTterun).

[TonsTue 00 »dKomoruueckoil Hume BuAa. MecrtooOutanue. MHoOromepHas MoJeib
skojornyeckod Humum J[.M. Xatunncona. Pa3mepbl skosormdeckod HumM. IloTeHnmanbHas u
peann3oBaHHas HUIIIH.

19



Bun kak cucrema mnonyiaauumid. Apeanbl BUAOB. Buabl M uX KU3HEHHBIE CTpPATETUU.
DKOJIOTUYECKUE IKBUBATICHTHI.

3aKOHOMEPHOCTH IOBEJEHUS M MUIPALMK XUBOTHBIX. brosornueckne MHBa3UU 4yKEPOIHBIX
BUJIOB.

JeMoHCcTpanuu:

IToptper: .. XaTunHCOH.

Tabmuubl U cxembl: «DKOJOTHUECKHE XapaKTEPUCTHKH mnomyisauuny, «lIpocTpaHcTBeHHas
CTpYKTypa Homnyisuun», «Bo3pacTHele nupamuabl nonmyiasuun», «CKOpOCTb 3aceleHus] MOBEPXHOCTH
3eMui pa3InyHbIMU OpraHu3Mammuy», «Mojens sxonorudeckoit numu .M. Xatunnconay.

O6opynoBanue: repOdapuu pacTeHUA, KOJIEKLIUN KUBOTHBIX.

Tema 25. Jkosorust coodumecTB. IKOJIOrHYECKHE CHCTEMBI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamMu B
ouoreHo3se.

Oxocucrema kak otkpeitas cucrema (A.[l. Tencnu). dyHKunOHaNBHBIE OJOKHM OPraHHW3MOB B
HKOCHUCTEME: MPOJYLEHThI, KOHCYMEHTBI, PeayLeHTbl. Tpoduueckue ypoBHH. Tpoduueckue uemnu u
cetn. AOnotndeckne 070K IKocUcTeM. [109YBBI M WITBI B 9KOcHcTeMax. KpyroBopoT BemiecTB M MOTOK
HHEPIUHU B IKOCUCTEME.

OcHOBHBIE MOKa3aTeaM S3KocHcTeMbl. buomacca M mnpoaykuus. DKOJIOTMYECKHE MUPaMUIbI
qucen, OMOMaCChl U SHEPTUH.

HanpaBneHHble 3aKOHOMEpHBbIE CMEHBI COOOIIECTB — cykieccuu. [lepBuuHbBIE U BTOpPUYHBIE
CYKLIECCUM U MX HPUYMHBL. AHTPOIIOTE€HHbIE BO3JACHCTBUS Ha cykieccuu. KimmakcHoe cooOIecTBo.
bropa3znoobpa3ue 1 moJHOTa KPyroBOpOoTa BELIECTB — OCHOBA YCTOHYHUBOCTH COOOIIECTB.

[TpupoHbIE SKOCHCTEMBI.

AHTpONOTeHHBIE ~ JKOCUCTEMBI.  ArposkocucteMa.  ArporneHo3.  Pazmuuus — mexnay
AQHTPOIIOTEHHBIMHU U PUPOIHBIMH SKOCHCTEMAMHU.

VYpboskocucrembl. OCHOBHbIE KOMIOHEHTHI ypOoskocucteM. ['opoxackas ¢umnopa u ¢dayHa.
CunaHTpOnuM3anus ropoackoi (aynsl. buosornueckoe u X03HCTBEHHOE 3HAYEHUE arpOIKOCHCTEM U
ypOO3KOCHUCTEM.

3aKOHOMEPHOCTH (OPMHUPOBAHMS OCHOBHBIX B3aWMOJEHCTBHI OpPraHU3MOB B HJKOCHCTEMAX.
[lepeHoc SHepruM W BELIECTB MEXAY CMEXKHBIMH 5SKOCHUCTEMaMH. YCTOMYMBOCTH OpPraHU3MOB,
MOIYJISIIIUI ¥ DKOCHUCTEM B YCIIOBHUSAX €CTECTBEHHBIX U aHTPOIIOTEHHBIX BO3ICHCTBUI.

MeTom010Trss MOHUTOPHHTA €CTECTBEHHBIX U AHTPOIIOTEHHBIX SKOCUCTEM.

JemoHcTpanmu:

[Toptper: A.Jl. Tencnn.

Tabmuuper u cxembl: «CTpykTypa OHOLIeHO3a», «DKOCHCTEMa MIMPOKOJUCTBEHHOIO JEcay,
«DKocucTeMa XBOWHOTO Jiecay, « DyHKIMOHAIBHBIE TPYIIIBI OPraHU3MOB B SKOCHCTEMEY, «KpyroBopoT
BEIIECTB B dKocHucTeMe», «llemn nuranus (macTOMINHAs, NETPUTHAs)», «ODKOJIOTMYecKas HUpamMuaa
yhcem», «OJKoJoruyeckass mnupamMuga OuoMacchl», «OKOJOrMYecKas MHpaMuia JHEPrum»,
«O6pa3zoBanue Oonora», «llepBuuHas cykueccus», «BoccTaHoBieHue seca Imocie HoOXKapay,
«JKocucTeMa o03epa», «ArporeHos», «KpyroBopor BemecTB M IMOTOK SHEPrUUM B arpoleHo3e»,
«IIpumeps! ypOosKOCHUCTEM.

O6opynoBanue: repdapun pacTeHH, KOJUIEKIIMH HAaCEKOMBIX, Yydesa ITUIl U 3Bepe, repOapuu
KYJIBTYPHBIX U IUKOPACTYLIMX PACTEHUH, aKBApUYM KaK MOJIENIb SIKOCUCTEMBI.
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[Ipaktuueckoe 3ansitue Nel4. CocraBneHue cxeM I[E€peHoca BEIIeCTBA M HHEPrUU B
HKOCUCTEMAX.

[Ipaktuueckoe 3anstue Nel5. Pemenue 3Kog0ruueckux 3aaau.

DKCKypcusi « IKCKYypCHsl B arpO3KOCUCTEMY (Ha MOJI€ UK B TEIIMYHOE XO35HCTBO)».

Tema 26. buocdepa — rinodanbHas IKocucTemMa.

Buocdepa — obmeruianerapHast 0007g049Ka 3eMJIH, TI€ CYIIECTBYET WM CYIIECTBOBAJA >KU3Hb.
Pasputne mpencraBineHuii o 6mocdepe B Tpynmax . 3tocca. Yuenue B.U. Bepramuckoro o 6uocdepe.
Ob6nactu 6uocdeps u e€ cocran. KuBoe BerecTBo 6HOCHEpPhI U €ro PyHKITUH.

3aKoHOMEpHOCTH cymiecTBOBaHusA Ouocheprl. OcoOeHHOCTH Oumocdepsl Kak ria00ambHOM
sKocucTeMbl. JlnHamuueckoe paBHOBecue B Onocdepe. KpyroBopoTsl BemecTB U OHOT€OXMMUYECKHE
IUKJIBI (yriiepona, a3ora). PurmuunocTs siBeHuil B Onocdepe.

3oHanbHOCTh OMochepsl. [lonsitne o 6rome. OCHOBHBIE OMOMBI CYIIU: TYyH/pa, XBOWHBIC Jieca,
CMEIlIaHHbIE U IINPOKOJIMCTBEHHBIE JIeca, CTEIN, CABaHHBI, ITyCThIHU, TPOIIMYECKHE JIECA, BBICOKOTOPbS.
Knumat, pacTutenbHbli U )KUBOTHBIM MUP OMOMOB CYIIIH.

CrpykTypa ¥ (QYHKLUHS UBBIX CHCTEM, OLEHKAa MX PECYpCHOrO MOTEHLHMala U OHOCHEpHBIX
GbyHKIHIA.

JlemoHCcTpanuu:

[TopTpets: B.. Bepuanckuii, 3. 3rocc.

Tabmuuel n cxemsl: «leoctepsr 3emun», «KpyroBopor asora B mpupone», «Kpyrosopot
yriaepoga B mpupone», «Kpyrosopor kucinoposa B mnpupoe», «KpyroBopor Boabl B IpUpPOAE»,
«OcHoBHbIe OnoMBI cyin», «Knumatuueckue nosica 3emun», « Tynnpa», «Taiiray, «CMmelaHHsbli gecy,
«IlIupokonucTBeHHbIH gec», «Crenb», «CaBaHHa», «IlycThiHAY, «Tponuueckuii gecy.

Ob6opynoBanue: repdapuu pacTeHUH pa3HbIX OMOMOB, KOJUIEKIIUHU KUBOTHBIX.

Tema 27. YesioBeK 1 OKpYKaWUIIAs cpeaa.

DKoJornyeckre KpU3Mchl U UX NpuuMHBL. Bo3neiicTBue uenoBeka Ha Ouocdepy. 3arps3HeHue
BO3IyIIHOM cpeabl. OxpaHa Bo3Ayxa. 3arpsi3HeHHE BOJHOM cpenabl. OxpaHa BOJHBIX PECYpPCOB.
Pa3pymienue nousel. OXxpaHa MOYBEHHBIX pecypcoB. MI3MeHeHNe KinMaTa.

AHTpPOIIOr€HHOE BO3/ICHCTBUE HA PAaCTUTEIbHBIM M KUBOTHBIM Mup. OXpaHa pacTUTENBHOIO U
XKHUBOTHOTO MHUpa. OCHOBHBIE NMPUHIMIIEI OXpaHbl Npuponsl. KpacHbie kHuru. Oco0o oxpaHseMble
npuponblie Tepputopun (OOIIT). boranuyeckue casbl U 300JI0THYECKUE TAPKH.

OcHOBHbIE TPHUHLMIIBI YCTOMYMBOIO pa3BUTHs UEIOBEUECTBA M NpUPOAbl. ParmonanbHOe
IPUPOJIOTNIOIB30BAHUE U COXpaHEHHE OMOJIOrnYecKoro pazHoobpasus 3emin. OOmue 3aKOHOMEPHOCTH
rI00ABHBIX IKOJOTHUECKUX KpU3HCOB. OCOOEHHOCTHM COBPEMEHHOTO KpH3HCa U €ro BEpOSTHBIC
MOCIIEACTBHSL.

Pa3BuTHe METO10B MOHUTOPUHTA PAa3BUTHS ONACHBIX TEXHOIC€HHBIX IPOLIECCOB.

JeMoHcTpanmu:

Tabmuupl U cxembl: «3arpsisHeHHE aTMocdepbl», «3arpsizHeHue rugpochepb», «3arpsi3HeHue
nouBb», «llapHukoBelii 3hdekT», «Ocobo oxpaHseMble NPUPOAHBIE Teppuropun», «Moenu
YIOPaBISEMOT0 MUPaY.

O6opynoBanue: Gororpaduu oxpaHseMbIX pacTeHUH U )KUBOTHBIX KpacHol kaurn Poccuiickoi
®enepanuu, KpacHol KHUTH peruoHa.
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2. INIAHUPYEMBIE PE3YJbTATBI OCBOEHUS OBPA3OBATEJIBLHON IMPOI'PAMMBI
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

B pesynprare msydenus ydeOHoro mpenmera «bHONOTHS» CTYIACHT HODKEH CPOPMHUPOBATH
CIIEAYIOIINE PE3YIIbTaThI.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpyKkType NUYHOCTHBIX pE3yJIbTaTOB OCBOCHHS IPOrpaMMbl IO OHMOJIOTHU BBIJACIICHBI
CIICTYIOIIME COCTABIISIONINE: OCO3HAHUE OOYYAIOIIMMHUCS POCCUHCKON TPKIAHCKOW WUACHTHYHOCTH -
TFOTOBHOCTU K CaMOPA3BUTHUIO, CAMOCTOATEIBHOCTH U CAMOOIPENEICHUI0, HAJIMYME MOTUBALMMU K
0o0y4eHHI0 OMOJIOTHH, IIeJIEHANPABIEHHOE Pa3BUTUE BHYTPEHHUX YOEKIAEHWH JUYHOCTH Ha OCHOBE
KJTFOYEBBIX IICHHOCTEH M MUCTOPUYECKHX TPAIUIUA Pa3BUTHUA OMOJIIOTMYECKOTO 3HAHUS, TOTOBHOCTH U
CIOCOOHOCTh OOYyYaroIIMXCsl PYKOBOJICTBOBATHCS B CBOCH J€ATEIBHOCTH ILEHHOCTHO-CMBICIIOBBIMU
YCTAaHOBKaMM, NPUCYIIMMHU CHUCTEME OHOJOrM4eckoro oOpa3oBaHUs, HaJIUMYKWe IPABOCO3ZHAHUS
HKOJIOTUYECKOM KYJIBTYphl, CHOCOOHOCTH CTaBUTh LIEIH U CTPOUTH KU3HEHHBIE IJIaHBI.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrpaMMbl IO OHOJOTUMU JIOCTUTAIOTCS B EIUHCTBE
y4eOHOM W BOCHHUTATEIBHOW JAESITEIbHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMU POCCHICKUMU
COLIMOKYJIbTYPHBIMH, HCTOPUYECKUMH U JYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH, NPHUHATHIMU B
oOmiecTBe NpaBUJIaMU W HOPMaMU TIOBEJCHHS M CHOCOOCTBYIOT TMpolleccaM CaMOIO3HaHMS,
CaMOBOCIIUTAHUS M CaMOpPa3BUTHs, DPa3BUTHS BHYTPEHHEH MO3UIUU JUYHOCTH, NATPUOTU3MA U
YBa)XEHHUSA K 3aKOHY M IPABOMOPSIKY, YEJIIOBEKY TPyAa U CTaplIeMy MOKOJIEHHUIO, B3AUMHOI'O YBaXKEHUA,
OepeXKHOr0 OTHOIIEHUS K KYyJbTYpHOMY HACIEAWI0 U TPaJUIMsIM MHOTOHAI[MOHAJILHOIO Hapoaa
Poccuiickoit denepanuu, npupoie U OKpYKaroLen cpese.

JIM4HOCTHBIE pe3ynbTaThl OCBOGHMSI ydeOHoro mnpenmera «buonorus» MOMKHBI OTpa)kaTh
TOTOBHOCTb M CHOCOOHOCTh OOY4YaOLIMXCS PYKOBOJCTBOBATHCSA C(HOPMUPOBAHHON BHYTpEHHEU
MO3UIMEeH JTUYHOCTH, CHUCTEMOW IEHHOCTHBIX OPHUEHTALUN, MO3UTHBHBIX BHYTPEHHUX YOEKICHUI,
COOTBETCTBYIOIIUX TPAJAULMOHHBIM IIEHHOCTSM POCCHHCKOro OOIIEeCTBA, pAaCUIMpEHHE >KU3HEHHOTO
ONbITa M OIBITA JEATEIBHOCTH B IIPOLIECCE PEATU3ALMU OCHOBHBIX HAIIPABJICHUN BOCIHUTATEIbHOU
JIEATEIbHOCTH, B TOM YHUCJIE B YACTH:

JIP 1. rpaxaaHCcKOro BOCIUTAHMS:

JIP 1.1 cdopMUPOBAaHHOCTh TPAXKAAHCKOW TIMO3UIHUKA OOYYAIOMIErOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOT0 O0IIEeCTBA;

JIP 1.2 oco3HaHMEe CBOMX KOHCTUTYIHMOHHBIX IpPaB W OOSN3aHHOCTEH, YBa)XCHHWE 3aKOHA M
IIPaBOIOPSIKA;

JIP 1.3 roTOBHOCTb K COBMECTHOM TBOPUECKOMN AEATEIbHOCTU IPU CO3JaHUH YUEOHBIX IPOEKTOB,
peleHnn yueOHBIX U MO3HABATEIbHBIX 33/1a4, BHITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

JIP 1.4 cnocoOGHOCTH ompenensTh COOCTBEHHYIO IMO3WIIMIO IO OTHOIIEHHUIO K SBJICHHUSIM
COBPEMEHHOM KU3HU U OOBICHATH €€;

JIP 1.5 ymeHwe yuYuTHIBaTH B CBOUX JCHCTBHUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJEHCTBUS JIIOJEH C pa3HbIMU YOEXKACHUSIMH, KYJIbTYPHBIMH LIEHHOCTSIMH W COLIMAJIBHBIM
MIOJIOKEHUEM;

JIP 1.6 TOTOBHOCTH K COTPYJHHUYECTBY B TMPOIECCE COBMECTHOTO BBHITIOJHEHUS Y4YEOHBIX,
MTO3HABATEJIbHBIX M UCCIIEOBATENbCKUX 3a/1a4, YBAKUTEIBHOTO OTHOLIECHUSI K MHEHUIO ONIIIOHEHTOB NPU
00CyXJIEHUH CIIOPHBIX BOMIPOCOB OMOJIOTMYECKOTO COJEPIKAHUS;

JIP 1.7 rOTOBHOCTB K TyMaHUTapHOW U BOJIOHTEPCKOMN AEATENBHOCTH;

JIP 2. naTpHOTHYECKOT0 BOCTIMTAHUSA:
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JIP 2.1 chopmupoBaHHOCTH POCCUIMCKON TPAXKIAHCKOW MICHTUYHOCTH, TATPUOTU3MA, YBAKEHUS
K CBOEMY HapoJly, 4yBCTBAa OTBETCTBEHHOCTH Iepes PonuHOM, TOpAOCTH 3a CBOM Kpaii, cBOlO Ponuny,
CBOM SI3BIK U KYJIBTYPY, IPOILIOE U HACTOALLEE MHOIOHALMOHAILHOTO Hapoja Poccnu;

JIP 2.2 1eHHOCTHOE OTHOUIEHHE K IPUPOJHOMY HACIEIUI0O U MaMATHUKAM IPUPOABI,
JOCTHXEHUSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

JIP 2.3 crnocoOHOCTh OLIEHMBATh BKJIAJ POCCHUICKMX YYEHBIX B CTAHOBJIEHHE M pa3BUTHE
OMOIOTMY, TTOHMMaHMU 3HAYEHUS OUMOJIOTMM B TMO3HAHWUHU 3aKOHOB IPHPOJIBI, B JKU3HU YEJIOBEKA H
COBPEMEHHOT0 00IIECTBA;

JIP 2.4 wupeiinas yOeXIEHHOCTb, TOTOBHOCTh K CHyXeHHI0O W 3ammre OTteuecTsa,
OTBETCTBEHHOCTb 32 €r0 CYyAh0Y;

JIP 3. 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

JIP 3.1 oco3HaHMe TyXOBHBIX IEHHOCTEW POCCHIICKOTO HApO/Ia;

JIP 3.2 chopMupoBaHHOCTh HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TIOBEICHHUS;

JIP 3.3 crmocoOHOCTh OIIEHUBATh CUTYAIIMIO ¥ MMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

JIP 3.4 oco3HaHue TMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OyyIIero;

JIP 3.5 OTBETCTBEHHOE OTHOIICHHE K CBOUM POJUTENSAM, CO3JJaHHI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO IPHUHATHUS EHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUM C TpaaulMsIMHU HapoaoB Poccuu;
JIP 4 3cTeTH4ecKOro BOCIIMTAHMSA:

JIP 4.1 scteTndyeckoe OTHOIICHUE K MHUPY, BKIFOUYAsi 3CTETHUKY ObITA, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOLICHHIA;

JIP 4.2 noHuMaHue SMOIIMOHAIBHOT'O BO3IEUCTBUS KUBOIM NPUPOABI U €€ IEHHOCTH;

JIP 4.3 TOTOBHOCTh K CaMOBBIPAXEHHIO B Pa3HbIX BUJAX UCKYCCTBA, CTPEMJICHUE MPOSBIATH
KauyecTBa TBOPUYECKON JIMYHOCTH;

JIP 5. ¢pu3du4ecKkoro BOCNUTAHUA:

JIP 5.1 moHMMaHue U peanu3aiys 370pOBOro 1 0e30macHoro oopasa >XKU3HHU (3J0pOBOE MUTAHHE,
COOJIIOJIeHNE TUTMEHUYECKMX INpPaBWJI W HOPM, COAJTaHCHUPOBAHHBI pEXHUM 3aHATHH W OTAbIXA,
perynsipHasi ¢pU3NUecKass aKTHBHOCTH), O€pPEKHOr0, OTBETCTBEHHOIO M KOMIETEHTHOT'O OTHOILICHHS K
COOCTBEHHOMY (PM3UUECKOMY M IICUXUYECKOMY 3/I0POBBIO;

JIP 5.2 moHumaHMe UEHHOCTH IMpaBWJI HMHAMBHUIYaJbHOTO U KOJUIEKTMBHOIO O€30I11aCHOTrO
MIOBE/ICHUS B CUTYALIUAX, YTPOXKAIOIIUX 310POBbIO U KU3HU JIIOIEH;

JIP 5.3 oco3HaHue MOCHEACTBUNA M HENPHUATHS BPEIHBIX NMPUBBIUEK (YIOTPEOJIEHUs aJIKOTrOJs,
HapKOTHKOB, KypEHHUs);

JIP 6 Tpya0BOro BOCIMTAHMS:

JIP 6.1 roTOBHOCTb K TPY/ly, OCO3HAHHUE LIEHHOCTU MacTepCTBA, TPY10JII00UE;

JIP 6.2 TOTOBHOCT, K AaKTHBHOM [IEATSIHPHOCTH TEXHOJOTHYECKOM W  COIMAJILHOM
HAIpPaBJIE€HHOCTH, CIIOCOOHOCTh MHUIMMPOBATh, IUIAHUPOBATH M CAMOCTOSITENIBHO BBIMOJHATH TaKYIO
JIeSATEIbHOCTD;

JIP 6.3 uHTEpec K pa3nuvHbIM cdepaMm mpodhecCHOHATBLHON AeSTEIPHOCTH, YMEHHUE COBEpIIaTh
OCO3HAaHHBIH BBIOOP Oyay1iei nmpodeccun u peanr3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE TIAHBI;

JIP 6.4 rOoTOBHOCTb U CIIOCOOHOCTH K OOpa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUU BCel
JKU3HU;

JIP7 3K0JIOTMYeCKOro BOCIIMTAHUS:

JIP 7.1 axomoru4ecku 1esecoo0pa3Hoe OTHOIIEHHE K MPUPOJIe KaK HCTOYHUKY KU3HU Ha 3emIie,

OCHOBE €€ CyLIECTBOBaHN;
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JIP 7.2 moBbIlIeHHE YPOBHS KOJOTHYECKOW KYJIBTYPBI: MPUOOPETEHUE OIBbITA TIAHHUPOBAHUS
IIOCTYIIKOB M OLIEHKU UX BO3MOXHBIX ITOCJIECTBUI 111 OKPY>KAIOIIEN CPEbl;

JIP 7.3 oco3HaHue r100aJbHOr0 XapakTepa SKOJIOTHYECKUX MPOOJIeM U IyTel UX pellieHus;

JIP 7.4 ciocoOHOCTh MCIIOIB30BATH MTPUOOpPETaeMble IPU N3YYEHUN OMOJIOTUH 3HAHUSA U YMEHUS
IpU PELICHUU MpoOJieM, CBSI3aHHBIX C PAIllMOHAJIBHBIM IPUPOAONOIL30BAHUEM (COOIIOIEHUE MPABHI
MIOBE/ICHUS B NPHUPOJIE, HAIIPABJICHHBIX HAa COXpPAaHEHHE PAaBHOBECUS B IKOCHCTEMAaX, OXpaHy BHUJOB,
IKOCHCTEM, Orochepsl);

JIP 7.5 akTMBHO€ HEMPUATHE EUCTBUI, MPUHOCIIIUX BPEI OKPYKAIOIIEH MPUPOIHOU cpene,
YMEHHE TMPOrHO3UPOBATh HEOIArONPHUATHBIE SKOJIOTMYECKHE TOCIEACTBUA TMPEANPHHUMACMBIX
JIEUCTBUN U NIPEAOTBPAILATh UX;

JIP 7.6 HamuuMe pa3BUTOrO 3KOJOTMYECKOI'O MBIIIIEHHS, SKOJIOTMUECKON KYJbTYpbl, OIbITA
JESITEIbHOCTH 3KOJOTHYECKON HAIMpPaBIEHHOCTH, YMEHHSI pyKOBOJICTBOBATHCSI UMM B MO3HABATENIbHOIA,
KOMMYHHMKaTUBHOW M COLIMAJIbHOM MPAKTHKE, TOTOBHOCTU K YYacTHUIO B MPAKTUYECKOH JEeSTENIbHOCTH
9KOJIOTMYECKON HANPaBIEHHOCTH;

JIP 8 neHHOCTH HAYYHOI'0 IIO3HAHUS:

JIP 8.1 cdhopMHUPOBAaHHOCTL MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JMAJIOre KYJbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYJIbTYPHOM MHUPE;

JIP 8.2 COBepUICHCTBOBAaHHME A3BIKOBOM W YHMTATEIbCKOM KYJbTYpPhl Kak CpeICTBa
B3aUMOJICHCTBUS MEXIY JIIOJIbMU U MTO3HAHUS MUDA;

JIP 8.3 monumanue crneuruky OUOJIOTUM KaK HAyKH, OCO3HaHUA €€ poiu B (pOpMHUpPOBAHUU
PalMOHATIBHOIO HAYYHOT'O MBIIUICHHS, CO3AaHUU LIEIOCTHOTO IMPEJICTaBICHUsI 00 OKpY’KaloIleM MHupe
KaKk O €IUHCTBE MPHUPOJbI, YeOBEKa M OOIeCTBa, B MO3HAHHHM MPHUPOJHBIX 3aKOHOMEPHOCTEH H
peleHny TpobeM CoOXpaHeHHs! IPUPOTHOTO PABHOBECHS;

JIP 8.4 yOexx1EHHOCTD B 3HAUUMOCTH OMOJIOTHH IS COBPEMEHHOW ITUBUIIM3AINH: 00eCTIeYeHHUSI
HOBOTO YPOBHS Pa3BUTHS MEAMLIMHBI, CO3JIaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX pelaTh
pecypcHbIe POOJIeMbl Pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTEH BbIX0JA U3 TI00ATBHBIX HKOJIOTHUECKUX
npobiaeM u oOecredyeHuss Nepexoia K yCTOMYMBOMY pa3BUTHIO, PAMOHAIBHOMY HCHOJIb30BAHUIO
HNPUPOAHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

JIP 8.5 3aMHTEepPECOBAHHOCTH B MOTYYCHUH OMOJIOTHUECKUX 3HAHUN B IENISIX MMOBBIMICHUS 00IIeH
KYJIBTYPBI, €CTECTBEHHO-HAYYHOH IPaMOTHOCTH, KaK COCTaBHOW YacTH ()yHKIIMOHAJIBHON I'PaMOTHOCTH
oOy4aromuxcs, GopMupyemMoi Ipu U3yIeHHH ONOJIOTHHY;

JIP 8.6 moHuMaHuE CYIIHOCTH METOJOB IO3HAHMs, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCIIONIb30BaTh MOJIy4aeMble 3HAHUS JIJIS aHAllu3a U OOBSICHEHMSI SIBJIIEHUN OKPY>KAIOILEro
MHUpPa M IPOUCXOASIINX B HEM M3MEHEHMM, yMEHHUE JejaTh OOOCHOBAHHBIE 3aKJIIOUEHUS Ha OCHOBE
HAy4YHBIX ()aKTOB M UMEIOIIUXCS JAHHBIX C LIEJIbI0 MOJyUYEHUs JOCTOBEPHBIX BHIBOJIOB;

JIP 8.7 cnocoOHOCTh CaMOCTOSITENILHO MCIOJIb30BaTh OMOJIOIMYECKHUE 3HAHMS ISl PELICHUS
po0JieM B peabHBIX )KU3HEHHBIX CUTYalIHSIX;

JIP 8.8 oco3HaHME IEHHOCTH HAayYHOM JAESITEIBHOCTH, TOTOBHOCTh OCYIECTBIIATH IPOEKTHYIO U
HCCJIE0BATENbCKYIO AESITEIbHOCTh NHANBHUIYAIbHO U B TPYIIIIE;

JIP 8.9 TOTOBHOCTh M CIOCOOHOCTH K HEMPEPHIBHOMY OOPa30BaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY IOJIYY€HHIO HOBBIX 3HAHUH MO OMOJOTHH B COOTBETCTBUHU C )KM3HEHHBIMU MOTPEOHOCTSIMH.

B mpouecce noctuxkeHHs] JTUYHOCTHBIX PE3YJbTATOB OCBOCHHS OOYYAIOIIUMUCS MPOrpaMMBI
cpenHero oOmiero oOpa3oBaHUS Yy OOYYalOLIMXCS COBEPUICHCTBYETCS SMOIMOHATBHBIA HHTEIIEKT,
Ipenoararoui cOpMUPOBAHHOCTD:
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CaMOCO3HAHUsI, BKJIFOYAIOMIET0 CIIOCOOHOCTh TMOHMUMATh CBOE 3MOIMOHAIBLHOE COCTOSIHHUE,
BUJICTH HAIMIPABJICHUS Pa3BUTHSI COOCTBEHHOM SYMOIIMOHAIBHON cephl, ObITh YBEPEHHBIM B ce0e;

CaMOpEryJIHPOBaHMs, BKIIOYAIOIIETO0 CAMOKOHTPOIb, YMEHHUE MPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TIOBEJICHUE, CIIOCOOHOCTh aanTUPOBAThCA K OSMOIMOHAIBHBIM HM3MEHCHHSM U IPOSBIATH
THOKOCTB, OBITh OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIIMH, BKIFOYAONIEH CTPEMIICHUE K IOCTIIKEHUIO LIETH U YCIeXY, ONTHMH3M,
WHUIIMATHBHOCTh, YMEHUE JICWCTBOBATH, UCXO/IS U3 CBOMX BO3MOXKHOCTEH;

OMIATHH, BKJIIOYAMOIICH CIIOCOOHOCTh TIOHMMAaTh OMOIMOHAIBHOE COCTOSHHUE JIPYTHX,
YVYUTHIBATh €TO NP OCYIIECTBICHHH KOMMYHHUKAIIUH, CIIOCOOHOCTh K COUYBCTBHUIO U COMEPEKUBAHUIO;

COIMAJILHBIX HABBIKOB, BKIIFOYAIONIUX CIOCOOHOCTh BBICTPAMBATH OTHOIICHUS C JIPYTUMHU
JOBMHU, 3a00TUTHCS, TIPOSIBIISITE MHTEPEC M pa3peniaTh KOHQIHKTHL

METANPEAMETHBIE PE3YJIbTATHBI

MertanpeameTrnble pe3yibTaThl OCBOEHHUs yueOHOro mpeamera «buonorus» BKIIOYAIOT:
3HaUYUMble i1 (QOPMHUPOBAHHMS ~ MHPOBO33PECHHS  OOy4YaAOIIMXCA  MEXIUCIUIUIMHAPHBIC
(MeXIpeIMeTHbIe) OOIIeHAYYHbIE MOHATHS, OTPaKAIOIIKWE IEJIOCTHOCTh HAYYHOW KAapTUHBI MHpa H
crieni(puKy METOI0B TIO3HAHUS, UCTIOB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS, SIBJIICHHE,
Mpolecc, cHucTeMa, HayyHbld (aKkT, MPUHIMM, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
ucclleIoBaHKe, HaOII0IeHe, U3MEpPEHHE, SKCIIEPUMEHT U JPyTHe); YHUBEpCaabHble yueOHbIe 1eHCTBUS
(mo3HaBaTenbHBIE, KOMMYHUKATHBHBIE,  PETyISATHBHbIE),  oOecreunBaromme  (HopMHUpPOBaHHE
(GYHKIIMOHAIBHOW TPaMOTHOCTH M COLMAJIbHOW KOMIIETEHIMH OOyYarolIMUXCs; CIIOCOOHOCTH
00y4JaromIUXCsl HCIONb30BaTh OCBOCHHBIE MEXKIUCHUIUIMHAPHBIC, MHUPOBO33PEHUYECKHE 3HAHUS U
YHHUBEpCcaJbHbIe yueOHbIE IeHCTBUS B MO3HABATEIBHON M COIUAIBHOM MPaKTUKE.

B pesynbrare n3ydeHus OMOIOTUN Ha YPOBHE CpeHEro oliiero oopa3zoBaHus y 00ydaromerocs
OyayT chopMUPOBaHBI TO3HABATEIbHBIE YHHBEpCaJbHbIE YyueOHbIE ACWCTBUS, KOMMYHHKATHBHBIC
YHUBEpCaIbHbIC YUeOHbIE NEHCTBUS, PETYJISATUBHBIE YHUBEPCAIbHBIC yUeOHBIE NEHCTBUS, COBMECTHAs
JIeATEIbHOCTb.

MeTtanpeamMeTHbIe pe3yabTaThl OCBOCHHUS MPOTPaMMBI CPEAHETO O0IIero 0Opa3oBaHus JOKHBI
OTpaXKaTh:

OgyaieHHe YHHMBEPCAJbHBIMH Y4eOHBIMH N03HABATEJIbHBIMH /I€/iCTBUSIMH

1) 6a3oBble JIOTHYECKHUE TeHCTBUA:

CaMOCTOSITEIbHO  (pOPMYJIMPOBATh U  aKTyallM3MpOBaTh TMpoOOJIEeMy, paccMaTpuBarh €&
BCECTOPOHHE;

WCIIOJIB30BaTh MPH OCBOCHWUW 3HAHUW MPHUEMBI JIOTHYECKOTO MBIIUICHUS (aHaln3a, CHUHTE3a,
CpaBHEHHSI, KiTaccuukanmu, 0000IICHHS), PACKPBIBATH CMBICIT OMOJIOTUICCKUX TIOHATHH (BBIICIATH UX
XapakTepHBIC MPU3HAKH, YCTAHABIMBATE CBSA3H C IPYTUMH MMOHATHSIMH ),

OTIPENIETIATh 1NN ACATEIHHOCTH, 3a7]aBas apaMeTpbl U KPUTEPUHU UX JOCTHKEHHUS, COOTHOCUTh
pe3yNbTaThl JESTEILHOCTH C TIOCTABJICHHBIMU 1IEJISIMU;

MCITOJIH30BaTh OMOJIOTHUECKHUE TIOHSITHS I OObSICHEHUS (DaKTOB W SIBJICHHUI )KHBOU IMPUPOJIBI;

CTPOUTH JIOTMYECKHUE pacCyX AeHUS (MHIYKTHBHBIC, ICIyKTUBHbIC, 110 AHAJOTHH), BBISBISTDH
3aKOHOMEPHOCTH M TIPOTUBOPEYHS B pacCMaTPUBAEMBIX SIBIECHUAX, (POPMYyIHpPOBATH BBIBOJABI H
3aKIIIOUCHUS;

IPUMEHATh CXEMHO-MOJICJIbHbIE CpEACTBAa JJIi NPEJICTaBICHUS CYIIECTBEHHBIX CBs3ed W
OTHOIICHUH B U3y4YaeMbIX OHOJOTHYECKMX OOBEKTaX, a TaKke MPOTUBOPEUU pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH(OPMAIIMOHHBIX HCTOYHUKAX;
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pa3pabaTeiBaTh IUIaH pEHICHHUS MPOOJIEeMbl C y4€TOM aHAIM3a UMEIOUINXCS MaTepHAbHBIX H
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTUBBI B JIESITEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM, OLIEHUBATh
PHUCKU TIOCIEACTBUN AESTEIBHOCTH;

KOODIMHUPOBATb U  BBHIMNOJHATH PabOTy B  YCIOBUSX pealbHOrO, BHUPTYaJbHOTO |
KOMOMHHMPOBAHHOT'O B3aUMO/ICHCTBHS;

pa3BUBATh KPEaTMBHOE MBIIUICHUE MPH PEILICHUH KU3HEHHBIX MPOOIeM;

2) 6a3oBbIe HCCIeA0BaTENbCKUE e CTBUS:

BJIAJICTh HABbIKAMHM Y4eOHO-HMCCIIEIOBATENIbCKON M TPOEKTHOW JEATENbHOCTH, HaBBIKAMHU
paszpeleHus mpodsieM, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOMCKY METOJIOB PELICHUS
MIPAKTHUYECKUX 3ajja4, IPUMEHEHHUIO Pa3IMUHBbIX METOJIOB ITO3HAHUS;

UCIIOJIb30BaTh PA3NIMYHbIE BHJbI JEATEIBHOCTH IO IOJIyYEHHIO HOBOTO 3HAHHUS, €ro
MHTEPIpETANNH, TPeoOPa30BaHUIO U IPUMEHEHHUIO B yUEOHBIX CUTYaIUsIX, B TOM YUCIIE TPH CO3IaHUH
y4eOHBIX U COIIUAIBHBIX TPOEKTOB;

dopMHpOBAaTH HAyYHBIH THI MBIIUICHUS, BJIAJeTh HAYYHOH TEPMHUHOJOTHEH, KIIOYEBBHIMU
MOHSTUSAMHU U METOJIaMU;

CTaBUTh W (OPMYIUPOBATh COOCTBEHHBIC 3aJaud B OOpPa30BATEIBbHON JEATEIBHOCTH |
JKU3HEHHBIX CUTYaIUsX;

BBISIBJISITh IPUUUHHO-CJIEICTBEHHBIE CBS3U M aKTyaJIM3UpPOBATh 3a/1adyy, BBIIBUTaTh TUIIOTE3Y €€
pellleHus], HaXOAUTh apTyYMEHTHI JUIS J0Ka3aTeNbCTBA CBOMX YTBEP)KICHHUH, 3a/1aBaTh MapaMmeTpbl U
KPUTEPUU PELICHMUS;

aHAJIU3UPOBATh MOJIyYEHHBIE B XOJ€ PEIICHUs 3a/a4M pe3yJbTaTbl, KPUTHUECKU OLIEHUBATh UX
JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIH OIBIT;

OCYIIECTBIISATh IlI€JICHANPABICHHBI IMOMCK TMepeHoca CPEeACTB M CHOCOOOB JIEHCTBUS B
po(hecCHOHATBHYIO CPENY;

YMETb IEPEHOCUTh 3HAHUS B I03HABATEIbHYIO U MPAKTHUECKYIO 00JIaCTH )KU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeil;

BBIJIBUTaTh HOBBIE MJICH, IPEUIaraTh OpUTMHAIBHBIEC TOJXO/AbI U PEIICHHs], CTABUTh MTPOOIEMBI U
3a/1a4M, JOMYyCKaIOI1e allbTEPHATUBHBIE PEIICHMUS;

3) padorta ¢ nngopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpMAIUU (TEKCTE yueOHOro nocodus, HayqHo-
HOIYJISIPHOM JTUTEpaType, OMOIOTHUECKUX CIOBApAX M CIPABOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B
WnuTepHere), aHanu3upoBaTh MHPOPMAIMIO PAa3IMYHBIX BUJIOB U (OpPM INpEACTaBICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

dbopMynupoBaTh 3ampockl W MPUMEHATHh pa3IUYHble METOAbl MpPH TOUCKE U OTOOpe
OuoIornYecKoi HHPpOpMAaIK, HEOOXOIUMOM TSI BRITTOJTHEHUS YUSOHBIX 3a/1a4;

npuobperaTb  ONBIT  UCHOJb30BaHUS  MHPOPMAIIMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHUH,
COBEPLICHCTBOBATH KYJIbTYPY aKTUBHOT'O HCIIOIb30BaHUSI PA3IUUYHbBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOUPATh ONTUMAIBbHYIO (OPMY MpeAcTaBICHUS OUOIOrHYecKOil HHPOpMAIIH
(cxembl, TpaduKH, AUArpamMMbl, TAOIHIIbI, PUCYHKH U JPYroe);

UCIIONIb30BAaTh HAy4YHBI S3BIK B KadecTBe CpEICTBAa Mpu paboTe ¢ OHUOIOrHYecKoit
uHpopMalue: IPUMEHATh XUMUYECKHe, (pU3ndeckre U MaTeMaTH4YeCKie 3HaKU U CUMBOJIBI, (JOPMYJIBL,
ab0peBuaTypy, HOMEHKJIATYpY, UCIOIB30BaTh U MPeoOpa30BhIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA
HaTJISITHOCTH;
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BJIa/IETh HABBIKAMHU PACIO3HABAHMS U 3alIUTHl WH(OpMALUU, WHHOPMALMOHHONW 0€30MacHOCTH
JMYHOCTH.

OBJaieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMY 1€iCTBHAMM:

1) o0menne:

OCYIIECTBIISATh KOMMYHHUKAIIUA BO BceX c(epax KM3HH, aKTUBHO Y4acTBOBATh B JIUAIOTE WIIH
JUCKYCCHM MO CYIIECTBY OOCYy’KAaeMol TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBaTh CYXACHUS
OTHOCHUTEJILHO BBINOJIHEHUS NpeJlaraéMoi 3a/1a4i, YYUTbIBaTh UHTEPECH] U COTJIaCOBAHHOCTD MO3ULIMM
JIPYrUX YYaCTHUKOB JIMajora Ui IUCKYCCUH);

pacrio3HaBaTh HeBepOaJbHBIE CpEJICTBA OOLICHMS, MOHMMATh 3HAYCHHE COLUAIBHBIX 3HAKOB,
IPEINOCHUIOK BO3HUKHOBEHHUS! KOH(IMKTHBIX CHUTyalUd, yMETb CMSryaThb KOHQJIMKTBI M BECTH
NIEPETOBOPBI;

BJIQ/IETh PA3IMYHBIMHM CHOCOOaMU OOIIEHUS U B3aUMOJICHCTBUS, IOHUMATh HAMEPEHUsI JIPYTUX
JFO/IeH, TIPOSIBIIATH YBAKUTEIFHOE OTHOIICHHE K COOECEHUKY U B KOPPEKTHOH (hopme hOopMyITHpPOBATH
CBOM BO3paXKEHUS;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOK TOUYKY 3PEHHUS C UCTIOJIb30BAaHUEM SI3IKOBBIX CPE/ICTB;

2) coBMeCTHasl 1eATeJbHOCTD:

MOHUMAaTh U HCIOJb30BaTh MPEUMYILIECTBA KOMAHIHOW W HWHAMBHIyallbHOM pabOThl MpH
pelieHnr OMOJIOTUYECKOM MpoOIeMbl, 0O0CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHS TPYMIIOBLIX (opM
B3aUMOJICHCTBUS TP pEIIEHNN yIeOHOH 3a/1a4H;

BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUI € yd4€TOM OOLIMX HHTEPECOB, H
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJUIEKTUBA;

IIPUHHUMATh LIEJIM COBMECTHOM JEATEIIBHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBAThH JEHCTBUS 110
€€ JOCTWKEHHUIO: COCTaBIIATh IUIAH ACHCTBUMN, paclpelensTh POiad ¢ yYETOM MHEHHMH Y4YaCTHUKOB,
00CY»X/1aTh pe3yJIbTaThl COBMECTHOM paldoThI,

OIICHMBATh KayeCTBO CBOETO BKJIaJla M KaXJOTO0 y4aCTHHKAa KOMaHIBI B OOLIUI pe3ynbTar Mo
pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/ylaraTb HOBBIE IIPOEKThI, OLEHMBAThb MJIEU C IO3ULMM HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

OCYLIECTBIISATh NO3UTUBHOE CTPAaTErMUECKOE IMOBEJECHUE B PA3JIMYHBIX CUTYaLUSAX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

OByaieHHe YHHBEPCAJbHBIMH PeryJsiITUBHBIMY /I€HiCTBUSIMH:

1) camoopranusanms:

UCTIOJIb30BaTh OMOJIOTUYECKHE 3HAHUS JUISI BBISIBJICHUS MPOOJIEM U MX PEUICHUS B )KU3HEHHBIX U
y4eOHBIX CUTyalUsX;

BbIOMpaTh Ha OCHOBE OHMOJOTMYECKMX 3HAHWM II€JIEBBIE U CMBICIOBBIE YCTAHOBKM B CBOMX
JNENCTBUSIX M TMOCTYNKAaX IO OTHOLIEHUIO K >KUBOM MpUPOJE, CBOEMY 370POBBI0 U 30POBBIO
OKpPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYUIECTBIIATh MO3HABATENBHYIO NESATENIbHOCTD, BBISIBISATH IPOOJIEMBI, CTABUTD
1 GopMyIIMPOBaTh COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHOMN AEATEIbHOCTU U )KU3HEHHBIX CUTYaIINAX;

CaMOCTOSITENIbHO COCTaBJIATh IUIAaH pEIIeHUs MpOoOJeMbl C Y4ETOM HMEIOIIUXCS PEecypcoB,
COOCTBEHHBIX BO3MOKHOCTEH U IPEIOYTEHU;

JIaBaTh OLIEHKY HOBBIM CUTYAaIIHSIM;

paciupsTh paMK1 y4eOHOTo MpeiMeTa Ha OCHOBE JIMYHBIX MPEIOUYTEeHUM;

JIeNIaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OLICHUBATbH MTPUOOPETEHHBIN OTIBIT;
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CHocoOCTBOBaTh (POPMUPOBAHUIO U NPOSIBICHUIO LIMPOKOW 3PpYIUIMHM B Pa3HBIX 00JacTax
3HaHUH, TOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIbTypHBI YPOBEHb

2) CAMOKOHTPOJIb:

JlaBaTb OLICHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIAJICTh HABBIKAMU TIO3HABATEIbHOW pPE(IEKCHH KaK OCO3HAaHUS COBEPUIAEMBIX NIEHCTBHHA W
MBICJIMTENBHBIX TPOLECCOB, UX PE3yJbTaTOB W OCHOBAaHUM, UCIOJIB30BaTh NMPHEMbI pe(rIeKcuu s
OLIEHKY CHTYAaIllH, BHIOOPA BEPHOTO PEIICHHS;

OLICHUBATb PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEILICHHUS 10 UX CHUKECHUIO;

IIPUHUMATh MOTUBBI M ApIYMEHTBI APYTUX [IPU aHAIU3€E PE3YJIbTATOB IEATEIbHOCTH;

3) npuHATHSA ce0s M APYruX:

NPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTUBBI M ApIYMEHTBI APYTUX IIPU aHAIU3E PE3YJIBTATOB JEATEIbHOCTH;

IPU3HABaTh CBOE MPAaBO U MPaBO APYTUX Ha OIINOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH JIPYTOro YeJIOBeKa.
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INPEJAMETHBIE PE3YJIBTATbBI

[IpenmerHble pe3ynbTaThl OCBOCHMS COJEpXk aHMUsA ydeOHoro mpenmera «buosnorus» Ha
yIIIyOJICHHOM YPOBHE OPMEHTHPOBAHBI Ha oOecriedeHre Mpo(rIbHOT0 00ydeHHs] 00yJaronuxcst
ouosioruu. OHU BKIIIOYAOT: crieU(pUUECKUe 1151 OMOJIOTMU HAy4HbIE 3HAHUS, YMEHUS U CIIOCOOBI
JEHCTBUM MO OCBOEHHUIO, MHTEPIIPETAlMA U MPEeoOpa30BaHUIO 3HAHUM, BHUJIbI JE€ATEIBHOCTH IO
MIOJyYEHHUIO HOBBIX 3HAHMM M HUX MPUMEHEHHUIO B Pa3IMYHbIX Y4EOHBIX, a TaKXKe B pPealbHbIX
KU3HEHHBIX cUTyauusx. [IpenMeTHele pe3yIbTaThl IPEICTaBICHBI 3a IIEPUO U3YUCHHUS.

[TpenmeTHbIE pe3yJIbTaThl OCBOEHUS y4eOHOro npeaMeTa «buonorus»
JOJKHBI OTPAYKaTh!

IIP 1 copMupOBaHHOCTH 3HAHUI O MECTE€ U POJM OMOJIOTUU B CHUCTEME €CTECTBEHHBIX
HayK, B ()OPMHPOBAHNN €CTECTBEHHO-HAyYHON KapTHUHBI MHpA, B MO3HAHUU 3aKOHOB MPUPOABI U
peteHrH npo0IeM palMOHAIBHOTO MPUPOJIOIIOIB30BaHMS, O BKJIAE POCCUICKUX U 3apyOEKHBIX
yU€HBIX B pa3BUTHE OUOJIOTUH;

[P 2 BmameHue cuUCTEMOW  OWONOTMYECKMX  3HAHM, KOTOpas  BKIIOYAeT:
OCHOBOIIOJIAraroniue OUOJOTHYECKUE TEPMUHBI M TOHATUS (KU3Hb, KIIETKA, OPTraHU3M,
MeTaboMM3M, TOMEOCTa3, CaMOpPETYJSAlHs, CaMOBOCIPOU3BEJCHHE,  HAaCIEJACTBEHHOCTb,
M3MEHYMBOCTb, POCT W pa3BHUTHE), Ouonornyeckue Tteopuu (kierouHas teopust T. IlIBanHa,
M. Illneiinena, P. BupxoBa, XpomocomHasi Teopusi HacjiencTBeHHOcTH T.Moprana), yueHHs
(H.1. BaBunoBa — 0 IEHTpax MHOT000pa3usi U MPOUCXOXKICHHS KYJIbTYpHBIX PACTEHMIA), 3aKOHBI
(ennHOOOpa3Msi MOTOMKOB IEPBOTO IMOKOJIEHUS, PACILEIUIEHHs, YUCTOTHI TaMeT, HE3aBUCHUMOIO
HacnenoBaHus I'. MeHzens, TIOMOJIOTMYECKMX pAJOB B HACIEACTBEHHONM W3MEHUYMBOCTHU
H.W. BaBunosa), npuHIUIBI (KOMILIEMEHTAPHOCTH);

[IP 3 BnageHue OCHOBHBIMH METOJIaMU HAy4yHOTO TIO3HAHMS, MHCIIOJIBb3YEMBIX B
OMOJIOTUYECKNX HCCICIOBAHUAX IKUBBIX OOBEKTOB (OMUCaHWE, W3MEPEHHE, HaOII0ICHHE,
AKCIIEPUMEHT);

IIP 4 ymeHue BBIIEIATH CYIIECTBEHHBIE IPU3HAKH: BUPYCOB, KJIETOK INPOKAapHOT WU
SYKapuOT, OJHOKJIETOUYHBIX W MHOTOKJIETOYHBIX OpraHM3MOB, B TOM uucie OakTtepuil, TpudOB,
PacCTCHHH, KUBOTHBIX M YE€JIOBEKAa, CTPOCHHs OPIaHOB U CHUCTEM OPraHOB PACTCHHM, )KUBOTHBIX,
YeNioBeKa, MPOLECCOB KUZHEACSITEIbHOCTH, TPOTEKAIOIINX B OPraHU3Max pacTeHUM, KUBOTHBIX U
YeJI0BeKa, OMOJOrMYECKUX MPOLECCOB: OOMEHa BeIlecTB (MeTaboInu3M), IPEeBpallieH s SHEPTuH,
OpoxeHusi, aBTOTPO(PHOr0 M TeTepoTpO(PHOro THMOB TUTaHUSA, (HOTOCMHTE3a M XEMOCHHTE3a,
MHUTO3a, Mei03a, TaMeToreHe3a, SMOpUOreHe3a, MOCTIMOPHUOHATIBHOTO Pa3BUTHS, Pa3MHOKEHMUS,
UH/IMBUYallbHOTO DPAa3BUTHUA OpraHu3Ma (OHTOr€He3a), B3aMMOJEHCTBHUS I'€HOB, IeTepo3uca,
HCKYCCTBEHHOI'O 0TOODA;

I[P 5 ymeHue ycTaHaBIMBaTh B3aUMOCBS3M MEXAYy OpPraHOMJAaMU KIETKH M HX
(GYHKUIMAMHU, CTPOCHHEM KJIETOK pa3HbIX TKaHeH M UX (QYHKIMAMH, MEXAYy OpraHamMM u
cHUCTeMaMM OpPraHOB Y pacTEHUil, )KMBOTHBIX M 4eJIOBEKa U UX (YHKUMAMHU, MEXIY CUCTEMaMHU
OpraHoB M MX (YHKIMAMH, MEXKIY STanmaMud oOMEHa BEIIECTB, TalaMy KIETOYHOTO IMKJIA U
KM3HEHHBIX IIMKJIOB OPraHU3MOB, J3TanaMH 3SMOpPHOHAIBHOTO pa3BUTHA, TEHOTUIIOM U
¢benotunom, penoTunom u GpakTopaMu cpeabl OOUTaAHMS;

[IP 6 ymeHHe BBIABIATH OTJIMYMTEIbHBIE NPU3HAKU JKUBBIX CHCTEM, B TOM YHCIE
pacTeHUi, )KUBOTHBIX U YEJIOBEKa,

I[IP 7 yMmeHHWe WHCHONB30BaTh COOTBETCTBYIOIIME AapryMEHTbI, OHOJOTHYECKYIO
TEPMHHOJOTHMI0 W  CHMBOJMKY JJIsi  JIOKa3aTelbCTBa POACTBA  OPraHHW3MOB  Pa3HbIX
CUCTEMATUYECKUX IPYIII;
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[1P8 ymenue pemath OMOJIOTHYECKHUE 33a[aul, BBISABIATh NPUYMHHO-CIIECCTBEHHBIE CBA3H
MEX]y UCCIIEAYEMBIMU OMOJIOTHYECKUMHU TPOLIECCAMHU U SIBICHUSIMH, JIeNIaTh BHIBOJIBI U IPOTHO3BI
Ha OCHOBAHUM MOJTYYEHHBIX PE3YJIbTATOB;

[1P9 ymeHue BBINOJHATH JIaOOpAaTOpPHBIE W MpPAKTHYECKHE paboThl, cOoOIIOAaTh MpaBuiIa
pu paboTe ¢ y4eOHBIM U JTA00PaTOPHBIM 000PYIOBAHHUEM;

[IP10 ymeHue BBIIBUraTh IMIOTE3bI, NIPOBEPATh UX IKCIEPUMEHTAIBHBIMH CPEACTBAMHU,
bopMyIHpys 1IeNb UCCIeI0OBaHNS, aHATM3UPOBATh MOJTYYCHHBIC PE3YIbTAThI U JIENaTh BHIBOJIBI,

[1P11 ymenue ydyacTBOBaTh B y4eOHO-UCCIIEIOBATEIHLCKOM paboTe 0 OMOIOTHH, YKOJIOTHH
U MeAMIIMHE, IPOBOJAMMOIN Ha 0a3e HIKOJIbHBIX HAy4yHBIX OOIIECTB, U MyOJIMYHO MPEACTABIATH
MOJIyYEHHBIE PE3YJIbTAaThl HA YYEHUYECKUX KOH(EPEeHIUX;

[1P12 ymeHue OLIEHHMBATh 3TUYECKHE ACIEKThl COBPEMEHHBIX HMCCIEAOBAHUN B 00NacTu
OuoJIOTMM M MeIUUUHbI (KJIOHUPOBAaHHE, HCKYCCTBEHHOE OIUIOJIOTBOPEHUE, HAIPaBICHHOE
M3MEHEHHE TeHOMa U CO3/JaHie TPAaHCTEHHBIX OPTaHNU3MOB);

[IP13 yMmeHHe OCYyIICCTBIAThL OCO3HAHHBIM BBIOOP Oyaymied mpodeccuoHaIbHON
NeSTeNbHOCTH B 00JIaCTM OWOJIOTMM, MEAMLMHBI, OMOTEXHOJOIMM, BETEpPUHAPUH, CEIbCKOTO
X034HCTBA, MUILEBOM MPOMBIIUIEHHOCTH, YIIIyOJsATh MO3HABATENbHbBIM MHTEpEeC, HalpaBICHHBIN
Ha OCO3HAaHHBIH BBIOOP COOTBETCTBYIOLIEH Hpodeccun M MPOJOKEHHE OHOJIOrMYECKOro
00pa3oBaHMsl B OpPraHU3aLUAX CPEJHETO MPOPECCUOHATIBHOIO U BBICILIETO 00pa30BaHUsI.

[TP14 chopMupoBaHHOCTH 3HAHMM O MecTe U POJIM OMOJOIMH B CUCTEME €CTECTBEHHBIX
HayK, B (OpMHUPOBAaHMH COBPEMEHHOHW €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IO3HAHUU
3aKOHOB MPUPOJBl M PELICHUH HKOJOTHUECKUX MPOOJeM 4YeloBeYeCTBa, a TaKXKe B PELICHUU
BOIIPOCOB PAIMOHAIBHOTO MPHPOJIOTIONIB30BaHMS, U B (HOPMUPOBAHUU LIEHHOCTHOTO OTHOIICHHUS K
npUpozie, OOIIECTBY, YEIOBEKY, O BKJAJ€ POCCUHCKUX U 3apyOeKHBIX Y4EHBIX-OMOJIOTOB B
pa3BUTHE OHOJIOTHH;

[IP15 ymenue BiageTh CHUCTEMOW OHOJOIMYECKMX 3HAHHWM, KOTOpas BKJIIOYAeT
olpesieNeHus] M IOHMMAHHWE CYLIHOCTH OCHOBOIIOJNAraloUIMX OHOJOIMYECKUX TEPMUHOB U
NOHATUH (BUA, 3KocucTema, Ouocepa), OHOJIOrMUYECKHE TEOPHM (IBONIOLMOHHAS TEOpPHUs
Y. NapBuHa, cuHTeTHuYecKass Teopus sBomtouuu), ydeHus (A.H.CesepmoBa — o mnyTsix u
HampaBieHusix sBomounu, B.W. Bepnanckoro — o ©Ouocdepe), 3aKoHBI (T€HETHYECKOTO
paBHoBecust JI. Xapnu wu B. BaiinOepra, 3apoasimeBoro cxoactBa K.M. bapa), mnpaBmia
(MuaumymMa FO. JIubuxa, 5K0OrHYecKoi MupaMuIsl YHEPTUN ), THITOTE3b! (TunoTte3a «mupa PHK»
VY. I'unbGepra);

[IP16 ymenue BianeTh OCHOBHBIMH METOJaMH HAy4YHOI'O IMO3HAHUS, UCIOJIb3YEMBIMU B
OMOJIOTMYECKHUX HCCIEIOBAaHUAX HKHUBBIX OOBEKTOB M HKOCHCTEM (ONHMCaHUE, H3MEpEHHeE,
HaOJII0/IeHUE, IKCIEPUMEHT), CIOCO0AMU BBISIBIIEHUS U OLIEHKM AHTPOIOI€HHBIX M3MEHEHHUI B
IIPUPOJIE;

[1P17 ymeHue BbLACTATH CYLIECTBEHHbIEC MPU3HAKU: BUI0B, OMOr€OI€HO30B, SKOCUCTEM U
ouochepsl, CTaOMIM3UPYIOIIET0, JABMKYLIETO W pa3pbIBAIOIIErO €CTECTBEHHOro O0TO0pa,
aJJIONaTPUYECKOr0 M CUMIIATPUYECKOr0 BUI000PA30BaHUs, BIUAHUS ABMKYIIUX CHJ 3BOJIOLHUU
Ha TeHO(OHJ MOMYJSALHMH, MPUCIOCOOICHHOCTH OPraHM3MOB K Cpele OOMTaHus, YepeloBaHus
HAIPABJICHUH 3BOJIIOLMH, KPYTOBOPOTA BEILECTB U MIOTOKA SHEPTUH B YKOCUCTEMAX;

[IP18 ymeHue ycTaHaBiIMBaTh B3aMMOCBSA3M MEXAY IPOLECCAMH 3BOJIIOLMH, JBUKYLIUMU
CHJIaMH aHTPOIOTeHe3a, KOMIIOHEHTaMHU pa3IMYHBIX AKOCHUCTEM U IPHUCIIOCOOJCHUSAMU K HUM
OpPraHHU3MOB;
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[1P19 ymeHnue BBISBIATH OTIMYUTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, MPUCIIOCOOICHHOCTD
BUJIOB K Cpejie 00uTaHMsI, aOMOTUYECKIX M OMOTHYECKUX KOMIIOHEHTOB YKOCHUCTEM, B3aUMOCBSI3EH
OpPraHU3MOB B COOOIIECTBAX, AaHTPOIIOTEHHBIX N3MEHEHH B KOCUCTEMAaX CBOEH MECTHOCTH;

[TP20 ymeHMe HCHONIB30BaTh COOTBETCTBYIONIME  APTyYMEHTHI, OWOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥  CHMBOJIMKY JJsl  JIOKa3aTeNbCTBA  POJICTBA  OPraHU3MOB  Pa3HBIX
CHCTEMAaTHYECKHUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U CPE/Ibl OOMTAHNS, EAMHCTBA YEIIOBEYECKIX
pac, HEOOXOIMMOCTH COXpaHEHHsI MHOTooOpa3usi BHJOB M JKOCHCTEM Kak YCIIOBHUS
COCYIIIECTBOBAHMSI TPHPOIHI U YEIIOBEUECTBA,

[1P21 ymenue pemaTh OMOIIOTHYECKHE 3a/1a4H1, BBISBIATH IPHYNHHO-CIICICTBEHHBIE CBSI3U
MEX/1y HCClIeyeMbIMH OMOJIOTMYECKUMU MIPOLIECCAaMH U SIBICHUSMU, AENaTh BBIBOBI U MTPOTHO3BI
Ha OCHOBaHMH IMOJTyYSHHBIX PE3yJIbTaTOB;

[TP22 ymeHue BBHINOIHATH J1a00OpaTOPHBIE M MpPaKTHYECKHUEe paboThl, cOO0IATh MpaBUiia
pu paboTe ¢ yu4eOHBIM U Ja0OpaTOPHBIM 000PYI0BAHUEM;

[1P23 ymeHue BBIABHTaTh THIIOTE3bI, MIPOBEPATh MX IKCHEPUMEHTANbHBIMU CpPEICTBAMH,
dbopMynupys Ledb UCCIEA0BaHNUs, aHATM3UPOBATh MMOJIyYEHHbIE PE3yJIbTaThl U JIeNIaTh BBIBOIBI;

[1P24 ymeHune yyacTBOBaTh B y4eOHO-HCCIEA0BATEIHCKOM paboTe Mo OUOIOTHH, SKOJIOTHH
U MeJMIIMHE, TPOBOJAMMON Ha 0a3ze HIKOJIbHBIX HAy4YHBIX OOIIECTB, U MyOJIMYHO MPEACTABIATH
MOJIyYeHHBIE Pe3YJIbTaThl HA YUYEHUYECKUX KOH(EPEeHIUX;

[1P25 yMeHue oOleHUBATh THUIOTE3bl U TEOPHUH O MPOUCXOXKACHUU KU3HH, YeJOBeKa U
YeJIOBEYECKHX pac, O MPUYMHAX, MOCIEJACTBHAX M Crocolax MpeaoTBpalieHHus II100aTbHbIX
U3MEeHeHu# B buocdepe;

[IP26 ymeHHe OCYHIECTBIATH OCO3HAHHBIM BBIOOp Oyaymiel mpodeccHoHaTbHOMI
NeATeNbHOCTH B 00JacTM  OMOJIOTMM,  SKOJIOTUH, IPUPOAONOIb30BAHUS, MEIULMHBI,
OMOTEXHOJIOTHUH, TICUXOJIOTUH, BETEPHUHAPUH, CEIBCKOTO XO3HUCTBA, MUIEBON MPOMBIIIICHHOCTH,
yrIIyOnsaTh MMO3HABATENbHBIN HWHTEpEC, HAlpaBIEHHBI Ha OCO3HAHHBIM BHIOOpP COOTBETCTBYIOIIEH
npodeccun M OPOAODKEHHE OHOJIOTMYECKOro 00pa3oBaHUs B OpraHU3allusX CpEIHEro
poeCCUOHATBLHOTO U BBICIIETO 00pa30BaHUsI.

Pe3yabTaThl BHINOJHEHUS HHANBUIYAJIBHOIO MPOEKTA J0JIKHbI OTPAXKATh:

c(hopMUPOBAHHOCTH HaBBIKOB KOMMYHUKATUBHOM, y4eOHO-HCCIIeI0BATEIbCKOM
NEeSTeIbHOCTH, KPUTUUECKOTO MBIITUICHHUS;

CIIOCOOHOCTh K HWHHOBAIITMOHHOW, aHATUTHYECKON, TBOPUYECKOW, WHTEIUICKTyaIbHON
JIeSITeTbHOCTH;

c(hOpMUPOBAHHOCTh HABBHIKOB MPOCKTHOM MACATEIBHOCTH, a TaKKE CaMOCTOSTEIBHOTO
MIPUMEHEHHUS MPUOOPETEHHBIX 3HAHWW U CIIOCOOOB NEWCTBHI MpPHU PEHICHUH PAa3IUYHBIX 3aJ1ad,
WCITIOJIb3YS 3HAHMSI OJTHOTO WJIM HECKOJIbKUX YUEOHBIX IIPEIMETOB UJIU IIPEIMETHBIX 001acTeH;

CIIOCOOHOCTh  TOCTAHOBKM 1€MW ©  (OPMYJIUPOBAHUS THUIIOTE3Bl  HMCCICTOBAHUS,
IJIaHUPOBaHUS  paboOThl, oOTOOpa W  WHTEpPIpETAllMd  HEOOXOoAuMOW  mH(pOpMaIuH,
CTPYKTYPUPOBAHHUSI apTyMEHTAIlMH PE3yJIbTaTOB HCCIEIOBAaHUS HA OCHOBE COOPAHHBIX JTAHHBIX,
MIPE3EHTALINN PE3YJIbTaTOB.
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4. TEMATHYECKOE IINIAHUPOBAHUE

Ne [IporpammHoOe conepxanue, Tema 3aHATUA Konuue | B Tom uncJe [Ipenmernsie (IIP) u nu4HOCTHBIE
ILII CTBO YP |II3 |K CP | (JIP) pe3ynbTatrhl
4acoB

1 kype, 1 cemecTp

Tema 1. Bnosorus kak Hayka 1 1
Couepmalme: COBpeMeHHaSI OHOJIOTHS — KOMILIECKCHASE Hayka. KpaTKaSI HUCTOpUs pa3sBUTUSA 6uosoruu. bromornueckue
HayKl U H3y4YaeMbIC HMH ]'[pOGJ'leMLI. (DyH)IaMeHTaJ'[LHL]e, TNpUKJIaHBIE U IIOUCKOBBIE HAY4YHBIE HCCIICAOBAaHHA B
6uonoruu.
3HadeHne OHOIOTHH B ()OPMUPOBAHIU COBPEMEHHOI eCTeCTBEHHO-HAYIHOH KapTHHBI Mupa. IIpodeccun, cBsI3aHHEIE C
Ouosiorveil. 3HayeHWe OWOJOTMH B npaKTuqecxoﬁ JCATCIBHOCTH YCJIOBEKa: MCIUIHWHE, CCIIBCKOM XO3ﬂﬁCTBe,
MPOMBIIUICHHOCTH, OXPaHE IPUPOBI.

1. | buonorus Kak KOMIJIEKCHasI HAyKa M KaK 4aCTh COBPEMEHHOTO0 ol1miecTBa. | 1 1 I1P1
HNuctpykrax. BxoHoN KOHTPOJIb JIP 2.1, JIP 8.1- 8.6, JIP 8.8-8.9
Tema 2. ’KuBble cucTeMbl U X H3YYEeHHE 1 1

Copnep:xanne: JXuBble CUCTEMBI KaK MPEAMET U3ydeHus 6nonoruu. CBOWCTBA JKUBBIX CHUCTEM: SJMHCTBO XMMHYECKOTO
COCTaBa, JUCKPETHOCTb U LENOCTHOCTD, CI0KHOCTb M YHNOPSJOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CAMOOPTaHM3alus,
CaMOBOCIIPOM3BEIECHHE, Pa3IPa)KUMOCTb, U3MEHUMBOCTB, POCT U pa3BUTHE.

VYpOBHH OpraHu3alii MKUBBIX CHCTEM: MOJEKYJSPHBIH, KICTOUHBIN, TKAHEBBIH, OpPraHM3MEHHbIH, MOMYJIAIHOHHO-
BUJIOBOI, IKOCHCTEMHBI (Ouoreomenormdeckuii), 6mocdepHsrid. IIporeccsl, NMPOUCXOMANIME B JKUBBIX CHCTEMaXx.
OcHoBHBIE NpH3HAKHU kUBOro. JXKu3Hp kak (opMma cyniecTBOBaHHs Matepuy. Hayku, U3ydaromiye KUBbIe CHCTEMbI Ha
Pa3HBIX YPOBHAX OPTaHU3AIMH.

H3ydeHue >xuBEIX cucTeM. MeToas! Ononorndeckoit Hayku. Habmronenne, m3MepeHne, SKCIIepHMEHT, CHCTEMaTH3aIlus,
MetaaHanu3. [loHsTHE O 3aBUCHMMON M He3aBUCUMOW mnepemeHHOW. [lnaHupoBanue skcnepumeHta. IloctaHoBka M
npoBepka runotes. Hynesas runoresa. [Tonstue BoIOOpKH M €€ 1OCTOBEpHOCTh. Pa3dpoc B OMONOTMUECKUX JAaHHBIX.
OneHKka JOCTOBEPHOCTH MONYYCHHBIX pe3yabTaToB. [IpHUMHBI HCKaXKEHUS pPe3ylbTaToB OJKCIepuMeHTa. [loHsTue
CTaTUCTHYECKOTO TeCTa

[S—
p—

1. | )KuBble cucTeMbl i X CBOHCTBA. Y POBHH OPTaHM3aIMH KHBOTO [1P1, TIP6; JIP 4.1 — 4.3, JIP 8- 8.9

Tema 3. buosorusi KieTkun

Copepxanue: Knetka — CTpYKTYpHO-(QYHKIMOHAJIbHAS €AMHMIA XUBOrO. VICTOpHS OTKpBITHS KIETKH. PaboThl
P.Tyka, A.JleBenryka. Kiierounass teopust (T.IIBann, M. Illneiinen, P.BupxoB). OCHOBHBIE MOJOKEHUS
COBPEMEHHOH KJIETOYHOH TEOpHH.

Metoapl MONEKYJISIPHOW M KJIETOYHOH OMOJIOTMH: MHKPOCKOIHMS, XpoMaTorpadus, 31MeKTpodopes, METOI MEUYECHBIX

aTOMOB, un(b(bepeﬂuuanbﬂoe HeHTpH(I)yT‘HpOBaHI/IC, KyJIbTUBUPOBAHUE KIIETOK. SHGKTPOHHaSI MHUKPOCKOITHS |

[\
[\S)

2. | Knerounas Teopus I1P2-I1P3, I1P6, JIP 4

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH 4 2 2

32




Copep:xanne: XUMUYECKHH COCTaB KIETKH. Makpo-, MHKpO- M YIbTpaMUKpOdIeMeHTH. Boma u e€ pomp Kak
PacTBOPUTEIIS], peareHra, y4acTie B CTPYKTYPHPOBAHUH KJICTKH, TEILIOPEryIisIniy. MHuHepalbHble BelecTBa KIETKH,
uX OHoJIorHyecKkas poib. Pojb KaTHOHOB U aHHOHOB B KIIETKE.

OpraHudeckye BemecTBa KIeTKu. bronormdyeckue nmomumepsl. benku. AMHHOKHCIOTHBIA cocTaB 0enkoB. CTPYKTypBI
OenkoBoll Moiekyisl. IlepBudHas CTpykTypa Oelka, NeNTHAHAs CBS3b. BTOpWuHas, TpeTH4Has, YeTBEpPTHYHAs
cTpykTypsl. enatyparusi. CoiicTa 6enkoB. Kiaccudukarms 6enkos. Bruonornueckue QyHKIHH GEIKOB.

VYrneBoasl. MoHOcaxapuasl, AUCAXapyiabl, ONUTOCAXapHAbl M Ioiaucaxapubl. OOmuil mmaH cTpoeHHs U (QU3HKO-
XHMHYECKHe CBOHCTBA YIIIeBOJIOB. bronornyeckne GyHKIHN yIIeBOIOB.

Jlunuzsl. F'unpodunsHo-ruapodobHbie cBoiicTBa. Knaccudukarms aunuaos. Tpurauepuast, GochoIunuasl, BOCKH,
ctepounsl. bruonornueckue Gpynknuu mumunos. O6IHe cBOicTBa OHOIOTHYECKHX MEMOpaH — TeKy4ecTb, CHOCOOHOCTD
K CaMO3aMbIKaHHIO, TIOJIyIIPOHHIIAEMOCTb.

Hyxnennossie kucnotsl. JHK u PHK. Crpoenue HykinenHoBbIx kucinot. Hykineoruast. [IpuHIMI KOMIUIEMEHTAPHOCTH.
TIpaBuno Yapradda. Crpykrypa JHK — nBoiiHas crnupanb. MectoHaxoxaenue u Ouonorumueckue ¢ynkiun JJHK.
Buner PHK. @ynknun PHK B kietke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B Mmousiekyne AT®. buonormyeckue ¢ynkuuun ATO.
BoccranoBneHHbIe IEpeHOCUHKY, HX GyHKIHH B kiaeTke. CexBenupoanue JJHK.

CrpykTypHast OMoI0orus: GHOXMMHYECKUE H OHO(MH3NYSCKUE HCCIIEIOBAHNS COCTAaBa U NMPOCTPAHCTBEHHOH CTPYKTYPHI
OMOMOJICKYIIL.

3. XUMHUYECKUNA COCTAB KIIETKHA

\S)

4, Koncynpranus nmo remam 2,3,4

[\S}

TIP6,
JIP5.1-53

Tema 5. Ctpoenue 1 QyHKUUM KJIETKH-

Conepsxanue: Tumsl KISTOK: SyKapHOTHYeCKas M Hpokapuotuueckas. CTpyKTypHO-(QYHKIMOHAIbHbIE 00pa3oBaHHs
KIIETKH.

Crpoenne npokapuoTHyeckoit kinetky. Kierounas crenka 6aktepuit n apxeit. OCOOEHHOCTH CTPOCHHUS TeTepOTPOPHOH
1 aBTOTPO(HOIT TPOKAPUOTHYECKUX KIETOK. MECTO U POJib HPOKAPHOT B OGUOLICHO3AX.

Crpoenne u (yHKIMOHHPOBAHUE 3yKapHOTHUECKOH KiIeTku. IlnasmaTnueckas memOpana (mmasmanemma). CTpykTypa
IUIa3MaTHYecKoll MeMOpaHbl. TpaHCIIOPT BEIIECTB depe3 IUIa3MaTHYECKyl0 MeMOpaHy: HacCHBHBIH (muddysus,
obneruénnas auddysust), akTHBHBIA (TEPBUYHBII M BTOPUYHBIA aKTHBHBIA TpaHcmopt). lloaympoHHIaemMocTh
MeMOpanel. Pabota HaTpuii-kaaneBoro Hacoca. DHIOIMTO3: MHHONUTO3, (aronuTo3. Jk3onutos. Kierounas creHka.
CrpykTypa 1 QYHKIMH KICTOYHOH CTEHKH PacTeHHid, TprOoB.

Iuromnaszma. Iuro3ons. Llutockener. JIBmwkenne nmuromiazmbel. Opranouas! kieTkd. OJHOMeMOpaHHBIE OPTraHOHUIbI
KIeTKH: dHAomnasMarudeckas cerb (OIIC), anmapat ['oxbmku, JIH30COMBI, HX CTpOSHHE H (yHKIMH. B3amMocBssb
OJIHOMEMOpaHHBIX OPraHOMAOB KJICTKH. CTpOeHHe rpaHy IapHOro peTukyiayMa. CuHTe3 pacTBOpUMEIX OenkoB. CuHTE3
KJIETOYHBIX MeMOpaH. [magkuii (arpaHy SIpHBII) dHIOMIIA3MaTHUECKUH peTHKyTyM. CexperopHas GYHKUHS ammapara
T'onpmxu. Tpancnopt BemecTs B kieTke. Bakyonn pacturensHbix kinertok. Kinerounsiit cok. Typrop.

IMomyaBTOHOMHBIE OpPraHOMIBI KJIETKH: MUTOXOHAPHH, IuacTuabl. CTpoeHne M (YHKINHM MHUTOXOHJIPHIl M TUIACTHI.
IepBu4HbIC, BTOPUYHBIC M CIIOXKHBIC ILUIACTHIbI (POTOCHHTE3UPYIOMIHX SYKapHOT. XIJIOPOIIACTHI, XPOMOILIACTHI,
JIEMKOIIACTHI BBICIIUX PACTEHUH.

HememOpanneie opraHouasl kietku CrtpoeHne M (QYHKIMM HEMEMOPAHHBIX OPraHOMIOB KIETKH. PnubGocomsl.
MukpodunameHTsl. MplleuHble Ki1eTkd. MukpoTpyOouku. Knerounsiii nentp. CTpoeHue U JBUKEHUE JKT'YTUKOB U
pecHrYeK. MHKpOTPyOOUKH IUTOILIa3MBL. L{eHTpHOIb.

Snpo. O6onouka sapa, XpOMAaTHH, KapHOIUIa3Ma, SAPBIIKA, HX CTPOSHHE M (yHKIHH. SIiepHbIi OEIKOBEI MaTpHKC.
IIpocTpaHCTBEHHOE PACHOIOKEHHE XPOMOCOM B HHTep(hazHOM siape. benku xpomaTHHa — THCTOHBI.

Knetounsle Bkmouenus. CpaBHUTENbHAsI XapaKTEPUCTHKA KIETOK YKapHOT (PacCTHTENbHOM, XXUBOTHOH, TPHOHON).

5. | Crpoenne u byukimu knerku

T1P3-TIP6,
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6. | [Ipaktuueckass paGora Nel. M3yueHue cTpoeHHs KIETOK pa3IUYHbIX
OpPraHu3MOB

JP5.1-53

Tema 6. O0MeH BelecTB U NMpeBpallieHue JHEPIMU B KJIETKe.

Conep:xkanue: ACCUMWIIINS U JUCCUMUILILIES — JIBE CTOPOHBI MeTabonn3ma. THIbl oOMeHa BEIEeCTB: aBTOTPO(HbIN 1
rerepoTpodHbIif. YyacTue Kucmopona B OOMEHHBIX Ipoleccax. JHepPreTHueckoe 00eCneyeHne KIETKU: MPEBpaIleHue
AT® B obmeHHBIX mponeccax. DepMEHTATHBHEIA XapakTep peakiuil KieToyHoro MerabosmsMa. DepMeHTHI, HX
CTpoeHHe, CBOWCTBa U MexaHm3M aeiictusi. Kodpepmentsl. Ominuns GepMEHTOB OT HEOPraHHMYECKUX KAaTalIU3aTOPOB.
Benku-akTHBaTOPEl U OCNKU-UHTUOUTOPBHL 3aBHCHMOCTh CKOPOCTH (DEPMEHTATHUBHBIX PEAKIMiIl OT Ppa3IHYHBIX
(haxTopoB.

IlepBuuHbIA CHHTE3 OpraHUYecKUX BeriecTB B kietke. DotocunTe3. CBeroBas U TeMHOBas (asbl. [IpoaykTHBHOCTH
(dorocunTesa. BausHue pa3nuyHbIx (akTopoB Ha CKOPOCTh (HOTOCHHTE3a. 3HaUeHHe POTOCUHTE3A.

Xemocunre3. Pa3sHooOpa3ue OpraHM3MOB-XEMOCHHTCTHKOB: HHUTpU(UIUpYIONIHE OakTepuu, >kerne300aKTepuH,
cepobaKTepnH, BOAOPOHbIC OakTepun. 3HaUeHHE XEMOCHHTE3a.

AHaspoOHbIe opraHu3Mbl. Buabl Opoxenus. [IpomyKThl OpOXKEHHS UM MX HCHOJIb30BaHHE YEIOBEKOM. AHa’pOOHbIC
MHKPOOPTaHU3MBI KaK 00BEKThI OHOTEXHOJIOTHU U BO30YIUTEIN OOJIC3HEH.

AdpobHble OpraHu3Mbl. JTambl dHEpreTHdeckoro oomeHa. IloaroroBurenbHbiid dtam. [HKONU3 — GECKHUCIOPOAHOE
PAacIIeIUICHHE TTIIOKO3bL.

Buonornueckoe OKUCIEHUE, WIH KIETOYHOE JbIXaHHEe. PoIb MUTOXOHAPUI B mpoleccax OHOIOTHIECKOTrO OKHCIEHHS.
uknnueckue peakiuu. OxkuciurensHoe docdopunuposanue. [IpenmymniectBa adpoOHOro myTd oOMeHa BEILECTB
nepe aHadpoOHbIM. DD HEKTHBHOCTh YHEPTETHUECKOTO 0OMEHa

7. OOMEH BelecTB — META00IN3M 2

8. | IIpaktrueckas pabora No2. CpaBHeHHE TpoIecCOB (OTOCHHTE3a U | 2
XEMOCHHTE3a

9. | Ilpaktuyeckas padora Ne3. CpaBHEHHE IPOILIECCOB OPOKEHUS U IbIXaHUS | 2

TIP3, [TP4, TIPS, I1P9,
JIP 5.1 -5.3,JIP 6.1- 6.4

Tema 7. Hacuencreennass nHGopManus U peajin3anus eé B KJIeTKe
Copep:xanne: Peaknuy MaTpudHOro cuHTe3a. [IpUHITMI KOMIIEMEHTapHOCTH B DPEAKIMAX MAaTPUYHOTO CHHTE3a.
Peann3anys HaclIeACTBEHHOH MHpopMannu. ['eHeTHYeCcKkui Kox, ero cBoicTBa. TpaHCKPHUIIINS — MATPHYHBIH CHHTE3
PHK. ITpHHIMIBI TPAHCKPUIIMA: KOMIUIEMEHTaPHOCTh, AHTUNAPAIIIEIbHOCTh, aCUMMETPUYHOCTb.

Tpancmamus u e€ odramsl. Yuactue TpaHcnopTHbix PHK B Onocunrese Oenka. YcimoBus OuocuHTe3a Oelka.
Konupoanue amuHokucoT. Pois pubocom B 6nocuHTE3e Oerka.

OpraHusaiys TeHOMa y NPOKAapUOT U 3yKapUOT. Peryisius akTUBHOCTH T'eHOB y HpokapuoT. ['mmore3a omepoHa
(. XKaxo6, JK. Mano). Perynsmus oOMeHHBIX IIpolieccoB B kieTke. KieTounslii romeocTas.

Bupycel — HekineTtouHble (GOPMBI KM3HM M OONWratHele mapasutsl. CTpOeHHE IPOCTBIX M CIOXKHBIX BHPYCOB,
peTpoBHpYCOB, OakTeprodaros.

BupycHble 3a0oneBaHusi 4enoBeka, >XKUBOTHBIX, pacteHuid. CIINJ], COVID-19, couuanbHble W MEIUIUHCKHE
POOIEMBL.

10. | Peakuuu MaTpuuHOTO CUHTE3a

11. | [Ipaktuueckass pabora Ned. PemieHue »sneMeHTapHbIX 3agad IO
MOJICKYJISIPHOM GHonoruu

TIP3, T1P4, TIPS, TIPY;
JIP 5.1 -5.3,JIP 8.1 - 8.9

Tema 8. ’/KuzHeHHbII UK KIETKH
Conep:xkanmne: KieroyHblii IHKJ, ero nepuoisl M peryisius. Murtepdasza u Muto3. OcoGEHHOCTH IPOLIECCOB,
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mporekaromux B uHTepdasze. I[loaroroBka KieTkH K JeneHHI0. [IpecHHTeTHYecKHH (IIOCTMHTOTHYECKUI),
CHUHTETUYECKHUN M TIOCTCHHTETHYECKHU (PEMHUTOTHYESCKHUIT) IEpUOIBI HHTEP(A3hI.

Marpuunstit cunre3 IHK — perukarms. [punnuns! perumnkanuu JTHK: koMmieMeHTapHOCTb, NOITyKOHCEPBATUBHBIH
CUHTE3, aHTHmapawiensHocTh. Mexanmsm permikanuu JJHK. Xpomocombl. Ctpoenne xpomocom. Temomepsl u
TesoMepasa. XpPOMOCOMHBIH Ha0Op KIETKM — KapHOTHI. JIMIUIOMIHBI M TaluIOMIHBIE HAOOPBI XPOMOCOM.
T'omounornunsie xpoMocomsl. I1010BbIE XPOMOCOMBI.

Jenenne xnetku — muro3. CTaguy MHTO3a M IPOHCXOASAIIME B HHX Iporecchl. Tumbl Muro3a. Kapuokunes u
LUTOKHMHE3. bronoruyeckoe 3Ha4yeHHe MUTO3a.

Perynsuus MuToTHuecKkoro 1Mkia Kietku. [IporpamMMmupyemas KieTouHas rubeins — anornros.

Knerounoe AAPO, XPOMOCOMEI, q)yHKHI/IOHB_]'ILHaﬂ TCHOMHKA |

12. | Ilpaktuyeckas pabora No5. CpaBHEHHE ITPOIIECCOB MUTO3a M Meii03a

[\

13. | Koncynpranus no reMam 5-8

\S}

I1P4, TIPS, JIP 8.1 — 8.9

Tema 9. CTpoeHue 1 pyHKIIUM OPraHU3MOB

Conepixanue: buonornueckoe pasHooOpasue opraHu3mMoB. OIHOKICTOYHbBIC, KOJIOHHAIbHBIC, MHOTOKICTOYHbBIC
OpTaHU3MBI.

OCOOCHHOCTH CTPOCHUS M JKM3HEAESTENBHOCTH OJHOKJIETOYHBIX OPraHM3MOB. bakTepuu, apxeu, OJHOKICTOYHBIC
rpubBbl, OJHOKJICTOUHBIE BOJOPOCIIH, APyTrue NpoTucThl. KoNOHHaIbHbIE OPTraHU3MBI.

B3anMocBs3p yacTelf MHOTOKIETOYHOrO OpraHm3Ma. TkaHH, OpraHsl M CHCTeMBl opraHoB. OpraHu3M Kak eJuHOE
nenoe. 'omeocras.

Tkanu pacrenuii. TUnbl pacTUTEIbHBIX TKaHEH: 00pa3oBaTesibHasl, TOKPOBHAS, IPOBO/IAIIAS, OCHOBHAS, MEXaHUUECKasI.
OcobeHHOCTH CTpOeHHs, (DYHKIHIL U PACTIONOKEHNS TKaHEH B OpraHax pacTeHUH.

TkaHH )KUBOTHBIX M 4YeJIOBEKa. THIIBI JKMBOTHBIX TKaHEil: SMUTENHaNbHAs, COCAMHUTENbHAs, MbIIICUHAs, HEPBHAs.
OcobeHHOCTH CTpOoeHHs, QYHKIHNH M PACIIONOKEHHUS TKaHeil B OpraHax )KHBOTHBIX H YEIOBEKa.

Opransl. BereratuBHbIe W reHepaTHBHBIC OpraHbl pacTeHHH. OpraHbl U CHCTEMBI OPTaHOB JKMBOTHBIX M UEIOBEKa.
ODyHKIMI OPraHOB U CHCTEM OPTaHOB.

Ormopa Tena opranusmoB. Kapkac pacrennii. CkesieTbl OJHOKJICTOYHBIX H MHOTOKJICTOYHBIX KUBOTHBIX. HapykHblil 1
BHYTpeHHUH ckeneT. CTpoeHHe U THIIBI COCUHEHNUS KOCTEH.

JIBrmxeHHe opraHu3MoB. J[BIJKEHHE OJHOKIETOYHBIX OpPraHM3MOB: aMEOOHMIHOE, )KI'YTHKOBOE, PECHHYHOE. J[BIDKeHHe
MHOTOKJICTOYHBIX PACTCHHIl: TPONMU3MbI U HACTUM. J|BIKEHHE MHOTOKJIETOYHBIX )KHBOTHBIX M YCIOBEKA: MbIIICYHAS
cuctema. Pehexc. CkeneTHbIe MBIIIIEL H HX paboTa.

Iutanne opranuzmos. [loryomieHne BOJBI, YIJIEKHCIONO Ta3a M MUHEPAIbHBIX BellecTB pacTeHuamu. Ilntanue
JKUBOTHBIX. BHYTPHIIONOCTHOE M BHYTPUKICTOYHOE IHIIEBapeHue. [luTaHne MO3BOHOYHBIX MKHBOTHBIX. OTAEIBI
MUIIEBApUTENILHOTO TpakTa. [TnmeBapurenbusle xene3sl. [InmeBapuTenbHas cuCTEMa YelI0BeKa.

Jpixanne opraHu3MmoB. [lpixaHue pacteHuid. J[pixanue >kMBOTHBIX. nddy3us rasoB yepe3 MOBEPXHOCTh KIETKH.
Koxnoe apixanue. JlpixatenbHas HoBepXHOCTh. XKabepHoe 1 nérouHoe jgpixanue. [[pIxaHne M03BOHOYHBIX )KHBOTHBIX H
YenoBeKa. DBOTIOHOHHOE YCIOKHEHNE CTPOCHHMS JIETKUX ITI03BOHOYHBIX JKHBOTHBIX. J/IBIXaTeNbHAs CHCTEMA YeNIOBEKa.
MexaHn3M BEHTWISILHUH JETKUX Y NTUL U MICKOIUTAIONMX. Perysuus apixanus. [{pIxaTensHble 00bEMBI.

TpancnopT BemecTB y OpraHu3MoB. TpaHCHOPTHBIE CHCTeMbl pacTeHuil. TpaHCIOPT BELIECTB y >KUBOTHBIX.
KpoBeHocHast cucreMa u e€ opransl. KpoBeHOocHas cHCTeMa IO3BOHOYHBIX JKHBOTHBEIX H dYenoBeka. Cepnue,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyru KpoBoOoOpamieHHs. DBOIIOIMOHHBIE YCIOKHEHHS CTPOCHHS KPOBEHOCHOI
CHCTEMbI II03BOHOYHBIX JKMBOTHBIX. PaboTa cep/ua u e€ peryssmust.

Brinenenue y opraHu3MoB. Brinenenue y pacteHuil. Brinenenue y kuBoTHbIX. COKpaTHTENbHBIC BaKyolIH. Oprausl
BhIeneHus. OuIbTpauus, cekperus U o0paTHOE BCAchIBAHME KaK MEXaHW3MBI paboThl OpraHoB BbineneHus. CBs3b
MOJIOCTH TeNla C KPOBEHOCHOH M BBIJCIHUTENBHOII cHCTeMaMu. BbieneHne y MO3BOHOYHBIX JKHBOTHBIX M YEJIOBEKa.
IMouku. Ctpoenue u GpyHKIHOHHpOBaHKE HeppoHa. OOpa3oBaHHe MOUH Y YeIOBEKa.

3amuta y opraHu3MoB. 3alMTa y OJHOKJIETOYHBIX opraHn3moB. Cropsl OakTepuil M IMCTHI mpocTeiimmx. 3ammra y
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MHOTOKJICTOUHBIX pacTeHui. Kytukymna. CpencTa macCHBHOH M XMMHYECKOH 3amUThl. DUTOHIUIBL.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. IIOKPOBBI M MX IPOHM3BOAHBIE. 3alllUTa OpraHu3Ma ot OosesHel. MIMMyHHas
cucreMa 4esjoBeka. KIIeTOUHbIM M TyMOpalbHbI MMMYHUTET. BpoxnE€HHBIA M npuoOpeTéHHBIN creruduyueckuit
UMMyHUTET. Teopust KioHanmbHO-cenekTuBHOro umMynurera (II. DOpmux, @®.M. bepuer, C. Tonerasa).
BocnanurensHble OTBETHI OpraHu3MOB. PoJb BpOXKIEHHOTO HMMYHHTETA B Pa3BUTHH CHCTEMHBIX 3200 IeBaHHIA.
Pa3npa)kuMOCTh ¥ pEryisluss Yy OpraHu3MOB. Pa3IpakuMocTh y OIHOKJIETOYHBIX OPraHu3MoB. TaKCHCHL
Pa3npaskuMOCTh U peTymsnus y pacTeHHil. PocToBbIe BemecTBa U UX 3HaUCHHE.

HepBHast cucrema M peQuieKTOpHAs peryJisiius y >KHBOTHBIX. HepBHas cucremMa U e€ OTHENbl. DBOIIOLHOHHOE
YCIIOXKHEHHE CTPOEHUsI HEPBHOM CHCTEMBI y AKUBOTHBIX. OTIEINIBI TOJOBHOTO MO3Ta IO3BOHOUHBIX KUBOTHBIX. Pedexc
u pediiekTopHas ayra. besycioBHbIE U yCIOBHBIE pehIeKCHI.

I'yMopanbHas peryisiiusi M SHAOKPUHHAs CHCTEMa JKMBOTHBIX M denoBeka. JKele3bl SHIOKPUHHOM CHCTEMBI U HX
ropMOHbI. JIelicTBHE TOPMOHOB. B3aMMOCBSI3b HEPBHOM M SHIOKPUHHON cucTeM. ['HmoTasaMo-runogu3apHas CUCTeMa.

14. | OpraHusM Kak €IMHOE 11eJI0e

[1P2, ITP4; JIP 8.1 — 8.9

Tema 10. Pa3MHOXkeHHMe M Pa3BUTHE OPraHU3MOB

Copep:xanne DopMbl pa3MHOXKEHHS OPTaHU3MOB: Oecroyoe (BKJIIOYas BEreTaTHBHOE) M II0J0BOe. Buabl Gecronoro
Pa3MHOMKEHHS: TOYKOBaHUE, CIIOPYJIALHS, (hparMeHTaIHs1, KITOHUPOBaHHUE.

TlonoBoe pazmuokenue. [lonoBble KieTku, wiu ramersl. Meiio3. Craauu meiiosa. IloBeneHne XpoMocoM B Meio3e.
Kpoccunrosep. buonormdeckuii cmblcn Meifo3a U IOJIOBOro mponecca. Melo3 W ero MecTo B JKM3HEHHOM IHKIIE
OpraHH3MOB.

Ipens3aponsimieBoe pa3Butue. ['ameroreHes y >KUBOTHBIX. [lomoBble kenme3pl. OOpa3oBaHHEe M pa3BUTUE IIOTOBBIX
kiaeTok. CriepmaroreHes u oorene3. CTpoeHHe MOJIOBBIX KIETOK.

OmIoJ0TBOpPEHHE ¥ IMOPHOHAIBHOE pPa3BUTHE JKUBOTHBIX. CIOCOOBI OIUIOZOTBOPEHUS: HApY)XKHOE, BHYTPEHHEE.
ITapreHorenes.

VHnuBuyanbHOEe Pa3sBHTHE OPTaHU3MOB (OHTOreHe3). OMOpHONOTHS — Hayka O pa3sBUTHH OpraHm3MoB. Cramuu
9MOpHOreHe3a JKUBOTHBIX (Ha mpuMepe Jsryimku). Jpo6nenue. Tumbsl apoGneHus. OcoOEHHOCTH APOOIICHUS
MIICKONUTAIOMUX. 3apObIIIeBbIe JUCTKU (TacTpysanus). 3akigafka OpraHOB M TKaHEH U3 3apOJbIIIEBBIX JIHCTKOB.
B3anMHOe BIMSHHE YacTel pa3BHBAIONIErocs 3apojblia (IMOpHOHATBHAS MHIYKIWS). 3akilajka IUIaHa CTPOCHUS
JKMBOTHOT'O KaK pe3y/bTaT HepapXHIeCKHX B3aUMOJCHCTBHII reHOB. BimsHne Ha SMOpHOHAIBHOE PAa3BUTHE PA3TUYHBIX
(haKTOPOB OKpYIKAIOLIEH CPEeIbl.

Poct u pasButne XMBOTHBIX. IlocToMOpmoHanbHEIH mepuox. IlpsmMoe u HempsiMoe passuTue. Pa3Buthe c
MeTaMop(ho30M y OECI03BOHOYHBIX M IO3BOHOYHBIX JKMBOTHBIX. bHonornueckoe 3HaueHHe NPSIMOTO M HEMPSIMOrO
Pa3BUTHUS, HX DPACIPOCTpaHEHHWE B NpHpPoAe. THHBI pocTa >KUBOTHBIX. DaKTOPHl peryisiiuM POCTA KHBOTHBIX U
yenoBeka. CTaguH IOCTOMOPHOHATBEHOTO PA3BUTHS Y JKUBOTHBIX M 4YellOBeKa. [lepHoIsl OHTOreHe3a YelOBEKa.
CrapeHue ¥ CMepTh Kak OMOJOTHYECKHE IPOLIECCHI.

PazmHoxeHue u pasBute pacreHuil. [amerodur u cnopopur. Meiio3 B )KU3HEHHOM LiuKIe pacTeHuid. OOpa3oBanue
crop B mporecce Meiosa. I'amerorene3 y pactenuil. OIUIOJOTBOpPEHHE M Pa3BHTHE PACTUTENBHBIX OPraHU3MOB.
JIBoifHOE OIIIOOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHKe U pa3BUTHE CEMEHHU.

MexaHU3MBI pEryJIsIIUN OHTOTeHE3a Y PACTEHU U JKHBOTHBIX.

14. | ®opMbl pa3MHOKEHHUSI OPraHU3MOB

[

15. | CP Nel. Onrorenes. Craauu sSMOpHOTeHe3a JKUBOTHBIX

I1P2, TIP4, I11P13;
JIP3.5,JIP 5.1 -5.3,JIP 6.1- 6.4

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH U M3MEHYHBOCTH
Copepaxanue: Vcropusi CTaHOBICHHMS M Pa3BUTHUS T'CHETUKH Kak Hayku. PaGotel I'. Menpens, I'. ne ®pusa, T.
Moprana. Ponp oreuecTBeHHBIX Y4€HbIX B pa3Buthu reHetwku. Paborer H.K. Kombeiosa, H.. Basuiosa, A.H.
Benozepckoro, I'. /1. Kapneuenko, 10.A. @unumnuenko, H.B. Tumodeesa-Pecosckoro.

OCHOBHBIC T€HETHYECKHE MOHSTHS WM CHMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI, aJUICJIbHBIC TEHbI, aJIbTCPHATUBHBIC
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IIPpU3HAaKH, [[OMPIHaHTHBIﬁ n peueccuBHmﬁ IIpU3HAaK, TOMO3UI0Ta, T€TEPO3UIroTa, YUCTaAsA JIMHUA, FI/I6pI/II[I)I, TCHOTHII,
d}eHOTHH. OCHOBHBIC MECTOJBI TCHCTUKHU FHGpHI[OHOFM‘IeCKHﬁ, HHTOHOFquCKHﬁ, MOHeKyH}IpHO-TeHeTI/I‘{eCKl/Iﬁ.

16 | OCHOBHBIC TOHSITHS TCHETHUKH.

P 2, [1P13, JIP 8.1 — 8.9

Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH

Copnep:xxanne: MoHoruOpuaHoe ckpeniuBanue. [lepBbiit 3akoH MeHzaens — 3aKOH eAnHO00pas3usi THOPHUIOB IEPBOTO
nokosieHus. Ilpasuno nomuHupoBanus. Bropoil 3akoH MeHzaensa — 3aKOH paclLieIUleHus IPpU3HaKkoB. LluTonorunyeckue
OCHOBBI MOHOTHOPHIHOTO CKpeNMBaHus. [ UIoTe3a YHCTOTHI TaMeT.

Amnanusupyionee ckpemusanue. [IpoMeKyTouHbIi XapakTep HacaenoBaHus. Pacienienue NpH3HAKOB IIPH HETIOTHOM
JOMUHUPOBAHUH.

JuruOpunnoe ckpemuBaHue. Tperuit 3akoH MeHzaens — 3aKOH HE3aBHCHMOTO HACNCJOBaHHSA IIPU3HAKOB.
[Turonoruueckue OCHOBBI AUTHOPHIHOTO CKPEIIUBAHHS.

CroemieHHoe HacienoBaHHe Npu3HakoB. PabGorel T. Moprama. CremieHHOe Hacle[OBaHHE TICHOB, HapylIeHHE
CLETUIEHHUS MEX/y FeHaMH. XpPOMOCOMHasi TEOPHsl HACIEICTBEHHOCTH.

T'eneruka nona. XpoMOCOMHBII MEXaHH3M OIpEEICHUs 10J1a. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI. 'OMOraMeTHbIH 1
rereporaMeTHulil moia. I'eHeTHyeckas CTPyKTypa MOJNOBBIX XpoMocoM. HacienoBaHue NpHU3HAKOB, CLEIIEHHBIX C
TIOJIOM.

T'enotun kak nenoctHas cucrtema. [lnelorponust — MHOXECTBEHHOE JeicTBHE reHa. MHOXKECTBEHHBIH allIeau3M.
BzanmopeiicTBue HeaIenbHbIX TeHoB. KommiemenTapHocTs. Dnuctas. [lommmepus.

I'eHeTHYeCKUH KOHTPONb Pa3BUTHS PACTCHHUIl, JXMBOTHBIX M 4YEJOBEKa, a TAKKe (PH3HUOJIOTHYECKHX MPOILIECCOB,
MOBEJCHUSA M KOTHUTUBHBIX (yHKIMI. ['eHeTHdeckne MexaHHM3MBI CHMOMOTreHe3a, MEXaHH3MBI B3aHMOAEHCTBUS
«XO3SIMH — TIapa3suT» U «XO3IUH — MHKpPOOHOM». ['eHeTHuecKHe acreKThl KOHTPONS M M3MEHEHHUsS HacIeICTBEHHOH
HHGOPMALMHU B MIOKOJICHHIX KJIETOK U OPTaHH3MOB.

17. | 3aKkOHOMEPHOCTH HACIeA0BaHUs IPU3HAKOB

18. | CP Ne2. MounorubpuaHoe, aHaJ3upyouee, TUTUOpUITHOE
ckpenBanue. ['eneTuka mosna

19. | Ilpaktuyeckas pabora Ne6. PerieHre reHeTHISCKUX 3a1a4

TIP2,I1P3,[TP4, TIPS, TIPY, ITP13,
JIP 3.57TP 5.1 — 5.3
JIP 6.1- 6.4, JIP 8.1 — 8.9

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH
Conep:xkanme: B3anmorzeiictBue resotuna u cpeabl npH (opmupoBanuu (eHoTurna. VI3MEHYMBOCTh MPU3HAKOB.
KavecTBeHHBIE M KOJTMYECTBEHHBIC TPU3HAKH. BUIbI N3MEHUYMBOCTH: HEHACIICICTBEHHAS U HACIIEICTBEHHASL.
MoaudukaoHHasi HU3MEHYMBOCTb. Poiib cpeasl B (HOPMUPOBaHMHM MOAM(DUKALUOHHOW H3MeHYnBOCTH. Hopma
peakiuu npu3Haka. Bapuaruonsslii psiq u BapuauuonHas kpusas (B. Woranxcen). CpoiicTBa MoaubHKaIMOHHOM
HM3MEHYHUBOCTH.
T'eHoTHIMUecKas M3MEeHYMBOCTh. CBOWCTBA TEHOTUITMYECKON M3MEHYMBOCTH. BH/IbI T€HOTUITMYECKON M3MEHYMBOCTH:
KOMOWHATUBHAsI, MyTAL[HOHHASL.

KomOunHaTHBHAs M3MEHYMBOCTh. Mel03 M MOJIOBOH TMPOIECC — OCHOBa KOMOMHATHMBHOH H3MEHYMBOCTH. Poib
KOMOMHATHBHOI U3MEHYMBOCTH B CO3/[aHMH 'EHETHYECKOT0 pa3HOOOpasus B Ipejieiax 0JHOTO BHA.
MyTalyoHHasi U3MEHYUBOCTh. Buibl MyTaluii: reHHbIE, XPOMOCOMHBIE, TeHOMHBIC. CIIOHTaHHBIE U WHIYIIUPOBaHHBIE
MyTaluy. SIAepHble U HUTOIUIa3MaTHYecKue MyTanui. CoMaTuuecKue U MoJIoBbIe MyTaluu. [Ipu4nHbI BOSHUKHOBEHHUS
MyTanuii. MyTareHbl MW HMX BIHMSHHE HAa OpPraHW3Mbl. 3aKOHOMEPHOCTH MYTAIl[MOHHOTO IIpolecca. 3aKoH
TOMOJIOTHYECKUX pSAIOB B HacnelncTBeHHOW wu3MeHunBoctd (H.M. BaBwiioB). BHesnepHas HW3MEHUMBOCTH U

HaCJICACTBEHHOCTbe

20. | U3MeHYHUBOCTH IIPU3HAKOB. Buasl u3aMeHUNMBOCTH

21. | Ilpaktnueckass pabora Ne7. IlocTpoeHHMe BapHAIlMOHHOTO psjga H

[1P2, TIP3, 11P4, I1P8, IIP9,
JIP4.1-43,JIP 6.1- 6.4
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BAPHUALIMOHHON KPUBOM.

22. | CP Neo3. I'egoTunnyeckas N3MEHYHNBOCTD.

23. | KonTposbsHas pabota

24 | Koncynpranus

\ORL SR

JIP 8.1 -8.9

HUTOI'O B1 CEMECTPE

22

14

1 kype, 2 cemecTp

Tema 14. I'eneTnKa 4ej10BeKa

Couepmax—me: KapI/IOTI/IH YECJIOBCKaA. Me)Kz[yHapo;[Haﬂ nporpaMMa HUCCICO0BAaHUs IT'CHOMA YCIJIIOBCKA. MGTOHBI I/I3y‘IeHI/I$I
T€HETUKU YEJIOBCKaA: FeHeaJIOI‘PI‘{eCKP[ﬁ, 6J'IPI3H€LIOBLII>’I, HHTOFCHGTHWGCKHﬁ, HO]'[yIIS{LII/IOHHO-CTaTI/ICTI/I‘{eCKHI\/II,
MOJIEKYJISIpHO-TeHeTHYeckuid.  COBpEMEHHOE  ONpeleieHHEe  IEHOTUNA:  IOJHOTCHOMHOE  CEKBEHHUpPOBAHME,
FeHOTHHHpOBaHI/Ie, B TOM 4YHCJIC C IIOMOIIBIO HLIP-aHanI/Ba. HaCJ’IelICTBeHHI)Ie SaGOHeBaHPIH YECJIOBCKA. FGHHBIS nu
XPOMOCOMHBIC 60J'[C3HI/I yejoBeka. boinesnu ¢ HaCIIeL[CTBeHHOﬁ NpEAPaCIIOIOKEHHOCTBIO. 3HadYeHUE MCHHHHHCKOﬁ
TCHECTUKHU B HpeﬂOTBpaLL[eHI/IH nu JICUCHUU TEHETHYCCKUX SaGOHeBaHHﬁ YCJIO0BCKa. MCLLI/IKO-FCHCTI/I‘{CCKOC
KOHCyJ’ILTHpOBaHI/Ie. CTBOJ’IOBBIC KIICTKH. HOHSITPIe «T'CHETHUYCCKOr o I‘py33.)). STH‘ICCKI/IB AaCIICKThI PICCJIEHOBaHI/II)‘I B
O6J'[aCTI/I pCZ[aKTHpOBaHI/Iﬂ T'€HOMAa U CTBOJIOBBIX KJICTOK.

Ienetnyeckue (GakTOphbl MOBBILIEHHOW YYBCTBUTEIBHOCTH YEIOBEKAa K (U3MYECKOMY M XHMHYECCKOMY 3arps3HCHHIO
Opr)KaIOHIeﬁ CpCL[I)I. FCHGTI/I‘{BCK&?{ HpeﬂpaCHOHO)KeHHOCTL YCJIOBCKA K IIaTOJIOTUAM.

25 | MeToapl MeTUITMHCKOM reHeTHKH. COCTaBJICHHE W aHAJIN3 POJIOCIOBHOM

[\S)

11P2,12, JIP 8.1 - 8.9

Tema 15. Cesiekuusi OpraHusMoB.

Copepaxanue: JlomecTukanus M celeKUus. 3apoxkJIeHUE CeleKUUH M aomectukauuu. Yuenue H.M. Basuiosa o
IleHTpax MpOMCXOXKIECHUS U MHOTOOOpasusi KyJbTypHbIX pacTeHuil. Pojib cenekuuu B CO3IaHUM COPTOB PACTEHUH U
opoJ XKHUBOTHBIX. COpT, MOpoAa, IMTaMM. 3aKOH TOMOJIOTHYECKHX PSIOB B HACIEACTBEHHOH u3MeHumBocTH H.M.
BaBuiioBa, ero 3Ha4eHHE [T CEIEKIMOHHON PabOThI.

Mertozpl ceneKIMOHHONW paboThl. MICKYCCTBEHHBIH OTOOP: MAaCCOBBIH M MHAMBUIYAJIBHBIA. DTarbl KOMOMHAIIMOHHOMN
cenekiuu. lcmeltanwe mpousBoxuteneil mo moromcTBy. OTOOp IO TEHOTHIy C IOMOIIBIO OIEHKH (heHOTHIIA
MOTOMCTBA M OTOOP 110 T€HOTHITY ¢ noMonIbio aHanu3sa JJHK.

HckyccTBeHHBIIT MyTareHe3 Kak METOJ CEJEeKUHMOHHOW palboThl. PanuanvoHHBIH M XUMHUYECKMH MYyTareHe3 Kak
HCTOYHHK MyTalUi y KyJbTYypHBIX (OPM OpraHM3MOB. VICIONB30BaHHE T'€HOMHOTO PEIAKTHPOBAHUS M METOIOB
pexomOuHanTHBIX JIHK 1115 mOMTyYeHust HCXOAHOTO MaTepuaa Juisl CeeKIUH.

INony4enne nonumnounoB. BHyTpuBumoBas rubpuamsanus. BIH3KOpOACTBEHHOE CKpELIMBAHHE, WM HHOPUIMHT.
HeponcrBeHHOE CKpeIMBaHUe, WX ayTOpUIUHT. ['eTepo3nc u ero npuauHbl. Mcnons30BaHHE TeTepO3HCa B CENICKIIH.
Otnanénnas rubpumusanus. [Ipeononenue Gecruioanss MEXBHIOBBIX IMOPHUAOB. JIOCTIDKEHHS CENEKIMH PAcTeHUH U
JKUBOTHBIX.

CoxpaHeHHe U U3yUCHHE TeHETHIECKUX PECYPCOB KyIbTYPHBIX PacTeHHIl M UX AUKHX POAWYCH JUIS CO3MaHUS HOBBIX
COPTOB U TMOPUJIOB CENbCKOXO3SHCTBEHHBIX KYJIBTYD.

26. | OCHOBHBIE TIOHATHS CEJIEKIINHN

\S}

27. | Metobl ceneKInOHHON paboThI

28. | Koncynpranus no temam 14-15

TIP1, TIP4, TIP11- [IP14, JIP 6.3, JIP
8.1-8.9

Tema 16. BUOTEeXHOJIOIrUA U CHHTETHYECKAsA OHOJIOrHs
Couepmalme: OG’I)GKTI:I, I/ICHOJII)3yeMLIe B 6I/IOTBXHOHOI‘I/IPI, — KJICTOYHBIC U TKAHCBBLIC I(yJ'H:TypI:I7 MPIKpOOpI‘aHI/BMBI,
Hux xapak'repncn/ma. Tpa}II/ILIHOHHaﬂ GI/IOTCXHOHOFI/ISIZ XJ'IC601'[C'-¥CHI/IC, nonyqem/le KHUCJIOMOJIOYHBIX l'lpOI[yKTOB,

N (DO N
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BuHOAENHe. MukpoOuonornueckuii cuaTe3. OOBEKTHI MHKPOOHOIOTHYECKHX TexXHONoruil. IIpomsBomcTBo Oenka,
AMHUHOKHCIIOT ¥ BUTAMHHOB.

Co3aHue TEXHONIOTUH M MHCTPYMEHTOB LIEJICHANPABICHHOIO H3MEHEHHsS M KOHCTPYHPOBAHHS TE€HOMOB C IENbIO
TIOJTyYeHHUs] OPTaHU3MOB U UX KOMIIOHEHTOB, COJEPIKAIIHX He BCTPEUAIOMINECS B IPUPOIC ONOCHHTETHYECKHE Iy TH.
Kiterounast mmxeHepus. MeToapl KylIbTypbl KIETOK M TKaHell pacTeHHH M >kMBOTHBIX. Kpmobanku. CoMarmdeckas
ruOpUAN3alMs 1 COMaTHYeCKuid sMOpuorenes. Mcronb3oBaHue TaluioNgoB B CEJCKIMH pacTeHHid. VIcKyccTBeHHOE
OILIOZOTBOPEHUE. PEKOHCTPYKIHS SIMIIEKIICTOK U KIIOHUPOBaHUE JKHBOTHBIX. MeTO I TpaHCIUIAHTAIHH Siep KIETOK.
XpoMOcOMHasi M TeHHasi MH)XXCHepHs. VICKyCCTBEHHBIH CHHTe3 I'eHa W KOHCTpyHpoBaHHe pexomOmHaHTHBEIX JIHK.
JloCTM)XKEHUS! M NEPCIIeKTUBBl XPOMOCOMHOM M T'€HHOM MHXXEHEpHH. DKOJIOTHYECKUE U 3THYECKUE MPoOJIeMbl TeHHOM
HHKEHEPUH.

Mennunnackue 6norexnonoruu. ITocrrenomuas mudposas meauiuHa. I1IP-muarnoctuka. MeTaOoJIOMHEIN aHAIN3,
TEHOLIEHTPHYECKHUI aHaIM3 IpOoTeoMa YeloBeKa Ul OLEHKH COCTOSHHS €ro 370poBbs. Mcroib3oBaHHE CTBONOBBIX
kiIeTok. TapreTnHas Tepamms paka. 3D-OmoumxeHepus Ias pa3paboTKH (yHIAMEHTAIBHBIX OCHOB MEIUIIMHCKHX
TEXHOJIOTHH, CO3aHNsI KOMIUIEKCHBIX TKaHEeH coYeTaHHeM TEXHOJIOTHIl TPEXMEpHOro OMONpUHTHHTA U ckaddoaguHra
JUIsL pellieHHs 3a/1au IEPCOHATN3HPOBAHHON MEIUIIUHEL.

Co3gaHue BEKTOPHBIX BaKIMH C IIENbI0 OOECIeUeHHs KOMOWHMPOBAaHHOW 3amuTel OT Bo3Oymuteneir OPBIU,
YCTaHOBJICHHE MOJIEKYJISIPHBIX MexaHu3MoB (yHkunonunpoBanus PHK-comepkammx BHpYCOB, BEI3BIBAIOIINX 0CO00
onacHble 3200J1¢BaHus UeJIOBEKA U KUBOTHBIX

29. | buoTexHoJIOrMs Kak HayKa M OTpacyb MPOU3BOJICTBA

\S)

\S)

[P 11- 14, JIP 8.1 — 8.9

Tema 17. 3apoxkneHue M pa3BuTHEe IBOJIOINHOHHBIX MPEACTABJICHMN B

OnoJsIoruun

Copnep:xanmne: DomouuonHas teopus Y. Jlapsuna.llpeanocbulku BO3HUKHOBEHUS AapBUHM3MA. JKU3Hb M Hay4yHas
nesitenbHOCTh Y. JlapBuHa.

JBmxymue cwisl sBomronuu BuAoB 1o Y. JlapBuHy (BBICOKash HHTEHCHBHOCTb Pa3MHOXKEHHS OPraHH3MOB,
HacJIeJICTBEHHAast H3MEHUYMBOCTh, 00ph0a 3a CyIECTBOBAHUE, ECTECTBEHHBIH U HCKYCCTBEHHBI 0TOOD).

Odopmnenne cunTeTHueckoir Tteopun osBomouuu (CTD). HeiitpanbHas Teopus 3Bomrounu. CoBpeMeHHas
9BOJIIOLMOHHAsS] OMOJIOrHsl. 3HaYEHHE IBOIIOLMOHHON TeOpHHU B JOPMUPOBAHHY €CTECTBEHHO-HAYYHON KapTHHEI MUpA.

30. | DBomounonnas teopus Y. Jlapeuna

[1P14, ITP15; JIP 8.1 — 8.9

Tema 18. MukposBo/ronus u €€ pe3yabTaThbl

Coaep:xanne: Ilomymsuus kak aneMeHTapHas eJuHMIA dBomonud. COBpeMEHHbIE METOIbI OLEHKH TeHETHYECKOTO
pa3HOoOOpasusi M CTIPYKTYphl Homyisuil. M3MeHeHHe TeHO(MOHIAa MONYIAIMH KaK 3IEMEHTapHOE SBONIONUOHHOE
sIBJICHUE. 3aKOH reHeTnyeckoro pasHosecus JDx. Xapan, B. BaitnGepra.

DnemeHTapHble (aKTOPBI (IBIKYILHE CHIIBI) 3BOMIONMU. MyTanmoHHbIH npouecc. KomMOMHAaTHBHAS M3MEHYUBOCTB.
Jpeiip rTeHoB — ciydwaiiHple HEHaIpaBIEHHbIE H3MCHEHHS 4YacTOT auleneil B momyismusx. D(@ekT ocHoBaTerns.
Murpauuy. M3omsmust nomyJsiuii: reorpapudeckas (MpoCcTpaHCTBEHHAs ), OHOIOrHIecKas (PENPOLyKTHBHAS).
EcrectBennblit oTO0Op — Hanpapusronmid ¢daxtop sBomonuu. @DOpMBI  €CTECTBEHHOrO OTOOpa: JIBMKYIIMH,
CTaOWIM3NPYIONIH, pa3pbIBalomyii (Iu3pynTHBHEIA). [TomoBoit 0T60p. BO3HHKHOBEHHE M DBONIONHS COLHAILHOIO
MOBEJCHHS JKUBOTHBIX.

Ipucnoco6aeHHOCTh OPraHU3MOB KaK Pe3yJIbTaT MHKPOIBOMIONUH. BO3HHKHOBEHHE IPHCIIOCOOTEHUH Y OPraHH3MOB.
Apomopdo3sl U HAnOaganTanuy. [IpuMeps! MpHUCIOCcOOIeHHH Y OpraHu3MoB: Mopdororndeckue, GpU3HOIOrHIeCKHe,
Onoxumuueckue, nopeaeHyeckre. OTHOCHTEIBHOCTD IPHCIIOCOOIEHHOCTH OPIraHU3MOB.

Bupn, ero xputepuu u cTpykrypa. BugoobpasoBanue kak pe3yiabTaT MUKPOIBOIIOUUH. VI30M11Mst — KIIOUeBOi (akTop
BunooOpazoBanus. IlyTH u cmocoObl BHIOOOpa30BaHUS: auIoNaTpUdecKoe (reorpaduieckoe), CHMIATPUUSCKOE
(9K0MornYecKoe), K\MrHOBEHHOEY (IIOIHMILIONAU3aLHs, THOpUAN3aLys). JTMTenbHOCTD SBOMIOLMOHHBIX TPOLIECCOB.
Mexanusmbl GOpMUPOBAHHSI OHMOJIOTHIECKOTO Pa3HOOOpa3usi.
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PoJib 9BOMIONHOHHOM OHOIOTHH B pa3paboTKe HAYYHBIX METOJOB COXPAaHEHHs OMOPa3sHOOOpasms. MUKPOIBOMIONUS U
KO3BOJTIOLIUS MApa3kTOB U UX X03s51eB. MeXaHn3Mbl (OPMHUPOBAHHS YCTONYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI 6OPBOBI
C HEeil.

31. | DTansl 3BOIIOLMOHHOTO MPOIECCa: MUKPOIBOJIOIMUS U MAKPOIBOIIOLIMS

\S)

\S)

32. | llonynsuwms. Bun

[\S}

33. | Ilpaktuyeckas padora Ne§. CpaBHeHHE BHUIOB MO MOP(OIOTHYECKOMY
KPUTEPHIO

34, | CP Ne4. CpaBHuTeNbHasi  XapaKTEPUCTUKA  E€CTECTBEHHOIO U
HCKYCCTBEHHOT'O 0TOOpA

35. IIpaktuyeckass pabGora Ne9. IlpucnocoOireHus OpPraHu3MoOB M HUX
OTHOCHTEJIbHAsSI [IeNIECO00Pa3HOCTh

36. | MukposBomonus. BugoobpazoBanue

[\S)

P14, TIP15, IIP17, TIP20, TIP2I,
T1P26

JIP 6.1- 6.4

JIP 8.1 — 8.9

Tema 19. Makpo3BoJironust 4 e€ pe3y/ibTaThl

Copepaxanue: Metopl U3yyeHUst MakpodBosttolu. [laeoHTonornyeckue MeTo bl u3ydenus sosttonuu. IlepexoaHbie
(hopMBI 1 HUITOTEHETHYECKUE PSIBI OPTaHU3MOB.

Buoreorpaduueckie Meromsl u3ydeHus oSBomonud. CpaBHeHHe (GIOpsl U (ayHBl MaTepHKOB H OCTPOBOB.
Buoreorpaduueckue obnactu 3emiti. BUabl-oHAEMUKH H PETHKTHL.

OMOPHOIOTHYECKHE W CPAaBHHTEIBHO-MOP(OIOrHYeCKHe METOABI M3y4CHHs DBOJIOLMH. | eHETHYECKHE MeXaHH3MBI
JBOJIIOLMM OHTOTEHE3a U IOSBICHHS OBONIOLMOHHBIX HOBIIECTB. ['OMOJIOTMYHBIE W aHAJOTHYHBIE OpPraHbL
PynumeHTapHble OpraHbl M aTaBU3Mbl. MOJEKYJISIPHO-T€HETHYECKHE, OMOXMMHMYECKME M MaTeMaTHYECKHE METO[bI
u3yueHunst 3Botolu. ['oMosnornatsie reHsl. COBpEMEHHbBIE METO/bI IIOCTPOCHHS (DHITOTCHETHICCKHX JICPCBBEB.
XpOMOCOMHEIE MYTAIIMH U IBOJIOLHS TEHOMOB.

OOwie  3akOHOMEpHOCTH  (HpaBuia) — IBoJOLMH. HeoOpaTUMOCTh  JBOMIONMH.  AJAnTHBHAS — pajHarius.
HepaBHOMEPHOCTh TEMIIOB HBOJIIOLIHH.

12

37. | Ilytu u HanpaBJIeHUsI SBOJIFOIIUN

[\

[\

38. | Jloka3aTesbCTBA IBOJIIOLIMK OPTraHUYECKOT0 MUpa

\S}

39 | [Ipaktuueckas  pabora  NelO.  BreisiBnenue — apomopdo30B
UAMoaJanTaluui y pacTeHUH U )KMBOTHBIX. PaboTa mapamu

40. | CP Ne5. H3yuenue McKomaeMbIX OCTaTKOB pacTeHuit HoBocuOumpckoit
obusacTu

41. | llpaktuyeckas pabora Nell. Pemenwne 3amau

\S}

42. | KoncynpTanus no teme

[\

MP14, TIP15, [IP17, IIP20, IIP2I,
P26

Tema 20. Ilpoucxo:xaenne u pa3sBUTHE »KU3HHU Ha 3eMiie

Copep:xanne: HayuHble TUIIOTE3BI NMPOUCXOXKICHHS KU3HM Ha 3emie. AOuoreHes M mnaHcnepmus. JoHaydHble
MPEJCTaBICHUs. O 3apOXKICHUH JXM3HM (KpealHoHU3M). ['HIoTe3a IOCTOSHHOTO CaMO3apOXKACHUS XKHU3HH U e€
onposepkenue onbitamu O. Penu, JI. Cnamnannanmy, JI. [lacrepa. [IpoucxoxaeHne KU3HN U aCTPOOHOIOTHSI.
OCHOBHBIE JTalbl HEOpPraHM4Yeckoi sBomonuu.IlranerapHas (reojormdyeckas) SBONIONMS. XHMHUYECKAs IBOJIOLHS.
AOHOTeHHBI CHHTE3 OpraHHYecKuX BeuiecTB M3 Heopranumueckux. Omeir C. Mwwiepa u I'. Opu. ObOpa3oBanue
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monuMepoB U3 MoHoMepoB. KoanepBarnast rumotesa A.M. Omapuna, runoresa nepsudHoro OymsoHa JI. Xomnneiina,
reHeruyeckas runoresa I'. Mémrepa. Pubosumsr (T. Yek) u runoresa «vupa PHK» V. I'mnbepra. ®opmupoBanue
MeMOpaH ¥ BOZHUKHOBEHUE IIPOTOKIETKU.

Hcropus 3emmn u Meronbl e€ m3ydeHHs. lckomaeMmble OpraHMYECKHE OCTATKH. ['€OXpOHONOrHs M e€ METOIBL
OtHocuTeNnbHAs ¥ a0COIIOTHASI TeOXPOHOJIOTHS. I'e0XpoHOIOrHYecKast IKasa: S0HbI, Pbl, HEPUOMBI, JITOXH.
HavanpHble dTanbl opranudeckoil spomronuu. [osiBiaeHHE M 3BOJIONMS MEPBBIX KJIETOK. DBOJMIONMSA MeTabonu3Ma.
Bo3nukHOBeHHE NepBbIX dKocucTeM. COBpeMeHHbIE MUKPOOHBIe OHOIUIEHKN KaK aHAJOT MIEPBHIX Ha 3eMiIe COOOIIECTB.
CrpomaTonutsl. IIpokapHOTEl H 9yKapHOTHI.

IIpoucxoxnenue sykapuor (cumOHOreHe3). DBOJIOLMOHHOE IPOMCXOXJEHHWE BHpYcoB. [Ipoucxoxnenue
MHOTOKJICTOYHBIX OPTaHH3MOB. BO3HUKHOBEHNE OCHOBHBIX IPYIII MHOTOKIIETOUHBIX OPIaHH3MOB.

OCHOBHBIE 3Tallbl 3BONIOLMY BHICIIMX pacTeHui. OCHOBHBIE apoMop(o3bl pacTeHHil. Brixox pacreHumii Ha cymry.
TlosiBneHHe cHOpOBBIX pacTeHU M 3aBoeBaHMEe UMHU cymd. CeMeHHble pacTeHHs. [IpoMCXOXIEHUE IBETKOBBIX
pacTeHwuil.

OCHOBHBIE 3TaIlbl IBOJIOLHMHA )KUBOTHOTO MHpa. OCHOBHBIE apoMOp(o3b! )KUBOTHEIX. Bennckas dayna. KemOpuiicknit
B3pBIB — MOSIBJICHUE COBPEMEHHBIX THUIOB. IlepBble XOpaoBhble KHMBOTHBIE. JKU3HD B Boje. DBOIIOLHS MO3BOHOYHBIX.
Ipoucxoxnenne ambubuii u pentwnuid. IIpoucxokaeHne MIEKONMTAIONMX M NOTHI. [IpHHIMO KIIOYEBOroO
apoMmopdo3a. OcBoeHne GECIIO3BOHOYHBIMH M T03BOHOYHBIMH )KHBOTHBIMH CYIIH.

PazButne >xu3HM Ha 3emiie MO 3paM W HEpHOJAM: apxei, MpoTepo30i, maneo30i, Me3030i, KaiHOo30#. OOmas
XapaKTepHCTUKa KJIMMaTa U TeOJOTHYeCKHX IIpoueccoB. I[losBIeHHEe M paclBeT XapaKTEpPHBIX OPTaHH3MOB.
VYriieobpa3oBaHue: €ro yCIOBUS U BIMSHHE HA Ta30BbIH COCTaB aTMOC(EpEL.

MaccoBble BBIMHpAaHHs — 3KOJOTHYECKHME KPH3MCHI Nponuioro. IIpyyuHBI M CIEICTBHS MACCOBBIX BBIMHPaHHMIL.
CoBpeMEHHBIN 9KOJOTUYECKHUIl KPH3HC, ero ocodeHHocTH. [Ipobiaema coxpaHeHus: 6nopasHooOpasus Ha 3emuie.
CoBpeMeHHas cucTeMa OpraHudeckoro Mupa. [IprHINIE KIaccupukanun opranu3MoB. OCHOBHBIE CHCTEMAaTHIECKHE
TPYIIIBI OPTaHH3MOB.

43. | Ilpaktueckass padota Nel2. AHanmM3 W OIEHKAa pa3IUYHBIX THIOTE3
BO3HMKHOBEHUSI KU3HU Ha 3emJiie

44. | Pa3BuTHeE )XU3HHU Ha 3eMIiie

[\

[1P23, ITP25

Tema 21. Hponcxomem/le YECJI0BECKA — AaHTPOINOTr€HE3

Copep:xanne: Paznens! 1 3a1a4u aHTPOIIOIOTHU. METOIBI aHTPOIIOIOTHHL.

CraHOBIIEHUE NPEJICTABICHUI O IPOUCXOXKICHUH YesloBeKa. Penrnosusie Boz3peHus. CoBpeMEHHbIE HAyYHbIE TEOPUH.
CX0JCTBO YeloBeKa ¢ KUBOTHBIMH. CHCTeMaTHYeCKOe MOJNOXKEHHe denoBeka. CBHICTEIbCTBA CXOACTBA YEIOBEKa C
JKUBOTHBIMU: CPaBHUTEIHHO-MOP(oIOrHIeckne, dMOpHOIOrHIeckue, (HH3UO0IOro-OHOXIMHIYECKHE, MOBEICHUECKUE.
OTuuns yeaoBeka OT XKUBOTHBIX. IIpsMOX0XKIeHHEe U KOMILIEKC CBS3aHHBIX C HUM IPH3HAKOB. Pa3BHTHE rOJOBHOIO
MO3ra ¥ BTOPOH CUTHAJIBLHON CHCTEMBI.

JBmxymme cwibl ((akTopbl) aHTpPOIOreHe3a: OWONOrHYecKue, coruanbHble. COOTHOLIEHHE OUOJIOTHYECKUX U
COLUAIBHBIX (PAKTOPOB B AHTPOIIOTCHE3E.

OCHOBHBIE CTaIM¥ aHTPONOreHe3a. PaHHKe 4yenoBekooOpas3Hbie 00€3bsHbI (IPOKOHCYIIbI) U pPAaHHUE MTOHTUABI — 00LIHe
MIPeIKH YeNI0BEKOOOPA3HBIX 00e3bsiH M JIHoJed. ABCTPAIONHUTEKH — JIBYHOIHE Npeikd Jroneil. UeloBex yMesli,
MepBble U3TOTOBICHHST OpYyAMH Tpyna. UenoBek NpsAMOXOMSLIMIA M TEPBBIA BBIXOX JIOACH 3a mpexensl AQpukH.
YenoBek reiinenbOeprckuii — OOMMH MPEIOK HEaHAEPTalbCKOTO YENIOBEKAa W YENIOBEKa pa3yMHOro. Yenoek
HEeaHJEePTaIbCKUI KaK BHJ JIOAEH XOJOMHOro KiIMMara. YeloBeK pa3yMHBI COBPEMEHHOTO THIIA, NEHHCOBCKUM
4eII0BEK, OCBOCHNE KOHTUHEHTOB 3a npesienamu Adpuku. [TaneoreHeTika u najieoreHOMUKa.

DBOJIONUS COBPEMEHHOTO 4eJIOBEKa. ECTECTBEHHBIH OTOOpD B MOMYJSLMAX YeJOBeKa. MyTalMOHHBIH IHpouece U
nonmuMophu3M. IlomynsinuoHHBIE BOMHBL, Apeii reHoB, Murpamus H «9QQEKT OCHOBATENs» B IOMYIIIUIX
COBPEMEHHOTO YeJI0BeKa.

UYenoseueckue pachl. Tlonsitue o pace. bomblume pacel: eBporneouaHas (eBpa3wiicKas), aBCTPalIO-HEIPOUIHAS
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(9KBaTOpHANBbHASI), MOHTOJOMIHAS (A3MATCKO-aMEpPHUKAaHCKas). BpeMs M MyTH pacceleHHs 4eaoBeKa IO IUIAHETe.
EnuncTBO uenoBewecknx pac. Hayunas HecocTosTenpHOCTH pacu3ma. IIpucrocoOneHHOCTh denoBeka K Pa3HBIM
YCIIOBHSIM OKpY’Karole# cpeasl. Biusinue reorpaduueckoii cpepl U apeiida reHoB Ha MOPGHOIOTHIO U (HH3HOIOTHIO
YeJI0BEKa.

MeXIUCIUIUIMHAPHBIE METOIbl B (pU3MUYECKOi (OMOJIOrHYecKoif) aHTPOIOJIOTHH. DBOJIOLHOHHAS aHTPOIOJOTHSI U
1aJICOaHTPOIIONOT S YeJIOBEUECKHUX HOMyIsiiuil. BroconuanbHble MccineqoBaHUs IPUPOABI deoBeka. Vccinenosanue
KO9BOJIIOIIMN OHOJIOTMYECKOTO W COLMAIBHOIO B YEIOBEKE.

45. | AHTpOnoJIOrusl — HayKa O YeJIOBEKE

\S)

46 | Ilpaktuueckas padota Nel3. M3ydyenne ocoOEHHOCTEHN CTPOEHUSI CKEIeTa
4eJIOBEKa, CBS3aHHBIX C IPSIMOXO0XKICHUEM

47. | YenoBeueckue pacel. BUumoBoe eIMHCTBO YeJIOBEYECTBA

TIP10, TIP15, TIP18, TIP20, TTP25.
JIP 1.1 - 1.6,

JIP 2.1 - 2.4,

JIP 6.1- 6.4

Tema 22. Dkonormss — Hayka 0 B3aMMOOTHOLICHHSIX OPraHM3MOB

U HAIOPraHNU3MEHHbIX CUCTEM € OKPY:KaIeil cpenoi

Copnep:kanmne: 3apoxJeHUE U pa3BUTHE 3Koinoruu B Tpynax A. I'ymGonbara, K.®. Pynee, H.A. Cesepuona, 3.
T'ekkens, A. Tencnu, B.H. Cykauéa. Pa3nens! u 3a1aun 9xo0run. CBsi3b SKOJIOTHHU C APYTUMHU HAyKaMH.

Meroxnsl  skonorun. IlomeBsle HaOmofeHMs. OKCIEPUMEHTHI B BKOJOTUM: TPUPOJHBIE M JIAOOpaTOpPHEIE.
MopaenupoBaHue B 9KOJIOTMH. MOHUTOPUHT OKPY’KarOLIEH Cpebl: JIOKaIbHbIH, PErHOHAIbHBIN U II100aIbHBIN.
3HayeHHe HKOJOTHYECKHUX 3HAHUH I YeIoBeKa. JKOJIOTHIECKOe MHPOBO33pPEHHE KaK OCHOBA CBSI3eH UeIOBEUECTBa C
npuposoit. PopMHUpOBaHKE KOIOTUYECKON KYJIBTYPBI i 3KOJIOTHYECKOH ITPAMOTHOCTH HACEJICHHSI.

48. | 3apo’KICHUE U Pa3BUTHE SKOJIOTHH. MeTO bl YKOJIOTUH

Tema 23. OpraHu3Msl H cpeia 00UTAHHSA

Conep:xanue: DKonoruueckie GpakTopbl U 3aKOHOMEPHOCTH HX AeHCTBHS. Kitaccudukarms sKonornieckux Gakropos:
abuoTudeckue, OHOTHYECKHE, aHTpPOIOreHHble. OOIIHE 3aKOHOMEPHOCTH JeCTBUS DKOJOTHYECKHX (HaKTOPOB.
ITpasuiio muanmyma (K. HInperrens, YO. JInoux). TonepantHOCTh. DBpUOHOHTHBIE ¥ CTEHOOHOHTHBIE OPTaHU3MBI.
Abuotnueckue dakropsl. CBeT Kak dKomoruueckuid dakrop. JlelicTBHe pa3HBIX y4acTKOB COJHEYHOrO CIEKTpa Ha
OpraHU3MBL. DKOIOTHYECKHE TIPYNIBI PAacTeHHH U JKUBOTHBIX IO OTHOMICHHIO K cBeTy. CHrHanpHas poib CBeTa.
DoTonepuoausM.

Temmepatypa Kkak OJKoJormdeckuii ¢akrop. /[leiicTBue Temmepatypsl Ha oOpraHu3mbl. [lofKWIOTEpMHBIE |
TOMOHOTEPMHBIC OpPraHU3MBL. DBPUTEPMHBIC H CTCHOTEPMHBIC OPTaHU3MEL.

BriaxxHocts Kak okojormdeckwii dakrop. IlpucmocobneHnst pacTeHHil K MOAJEPKAaHHIO BOJHOrO OaiaHca.
Kraccuduxarus pacTeHuii o OTHOIICHHIO K Boje. [IprcnocobieHust )KUBOTHBIX K H3MEHEHHIO BOJHOTO PEXHMA.
Cpensl  OOWTaHHMS OpraHM3MOB: BOJHAs, HA3eMHO-BO3NYIIHAs, IIOYBEHHAs, ITyOMHHAas IOATIOYBEHHAs,
BHyTpHOpraHn3MeHHas. (DHU3NKO-XHMHYECKHEe OCOOCHHOCTH cpex oOWTaHMsl opraHu3MoB. IIpucnocobienus
OPraHU3MOB K )KH3HH B Pa3HBIX Cpelax.

Buonornueckne putMmbl. BHemmne u BHyTpeHHHE puUTMBL. CyTOUHBIE M TOJWYHBIE PUTMBL IIpHCIOCOOIEHHOCTH
OPraHM3MOB K CE30HHBIM U3MEHEHUSIM yCIIOBUH JKH3HH.

Xuznennsie ¢opmbl opranm3moB. Ilomsatue o sxusHeHHOH ¢opme. JKusHeHHbIE (OPMBI pPACTCHHIl: IEpEBbs,
KyCTapHHKH, KyCTapHHYKU, MHOTOJICTHHE TPaBbl, ONHOIECTHHE TPaBhl. JKnu3HeHHbIe QOPMBI )KUBOTHBIX: THAPOOHOHTEI,
reoOUOHTBI, a3p00HOHTBI. OCOOCHHOCTH CTPOCHHS M 00pa3a KU3HH.

Buotnueckue dakropbl. Buasl 6HOTHYIECKUX B3aHMOACHCTBHUIA: KOHKYPEHIIHS, XUITHUYECTBO, CHMOHO3 U ero GopMbl.
[MapasutusM, Koomepanus, MyTyalu3M, KOMMEHCAIU3M (KBapTHPAaHTCTBO, HaxJeOHHMYecTBO). Herpodmdeckue
B3aMMOJEHCTBYS  (TonMdeckue, Qopudeckue, ¢adpuueckue). 3HaYeHHE OHOTHYECKHX B3aMMOJCHCTBHI UL
CYIECTBOBAHUS OPraHU3MOB B cpejie 00uTaHus. IIpUHITHI KOHKYPEHTHOTO HCKITIOUEHHS.

49. | Okosoruueckue pakTopsl. AdHoTHUecKHE HaKTOPBI CPEIb

[1P14, ITP19, ITP21 — IIP15, I1P26;
JP6.3,JIP7.1-7.6
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50. | buoTtnueckue GakTopsl cpejibl

Tema 24. JxoJi0rusi BUI0B U NONMYJISIIHHA.

Copep:xanne: DKOJIOTHYECKHE XapaKTepHCTUKH Homymsinuu. llomymsumss kak Owonormdeckas cucrema. Poib
HEOJHOPOIHOCTH Cpelbl, (HU3MYeCKHX OapbepoB U OCOOCHHOCTEHl OHOJIOrMHM BHIOB B  (DOPMHPOBAHHU
MIPOCTPAaHCTBEHHOH CTPYKTYpBI Momysinuii. OCHOBHbIE TOKA3aTEN! MOMYIALMH: YUCIEHHOCTD, INIOTHOCTh, BO3PAcTHAs
1 TI0JIOBAsI CTPYKTYPa, POXKAAEMOCTb, IIPUPOCT, TEMII POCTA, CMEPTHOCTD, MUTPALTHSL.

DKosornueckasi CTpykTypa momyJsinun. OeHKa YHCICHHOCTH HOIYJIUU. [IMHAMHKa MOMYISIIUN U €€ peryJisiuus.
BuoTnueckuif moTeHIHan NOMylAlMH. MozenupoBaHue AMHAMHUKM HOMyTanud. KpuBble pocTa UYHCIEHHOCTH
nonyssinun. Kpussle BepkuBaHus. Perynsnus YuCIeHHOCTH IOMYISIUiL: poib (aKTOPOB, 3aBUCAIINX M HE 3aBHCSIINX
OT IUIOTHOCTH. DKOJIOTHYECKHE CTpaTerny BHIOB (r- 1 K-cTparerun).

TlonsTue 00 skonornyeckoil Hume Buxa. MecrooOutaHue. MHOromepHass Mojenb skonoruyeckod Humu JI.U.
XarunHcoHa. Pazmeps! skonorndeckoil Hunm. [loTeHManbHas H peann30BaHHAs HAIIH.

Bun kak cucteMa Momysiuid. Apeans! BUIOB. BUIBI U NX KM3HEHHBIE CTPATETHH. DKOJIOTHYSCKUE SKBHBAJICHTHL.
3aKOHOMEPHOCTH MOBEJICHHS ¥ MUTPallUii >KUBOTHBIX. bUoOrnueckie MHBAa3HU Uy>KePOIHbIX BHIOB.

S1. | DKOJIOTUYECKUE XapaKTEPUCTUKHU TOMYJISIIUH.

Tema 25. JxkoJiorusi cooduecTB. IKOJIOTHYECKHE CHCTEMBbI

Copepaxanue: CoobuiecTBa OpraHiu3MoB. BroleHo3 u ero cTpykTypa. CBsi3u MEeXIy OpraHU3MaMu B OHOIICHO3E.
Okocucrema kak oTkpbiTas cucrema (A.Jl. Tencnu). @DyHKUMOHANbHBIE OJOKM OPraHU3MOB B 3KOCHUCTEME:
MPOIYLEHTHI, KOHCYMEHTBI, peayueHTsl. Tpoduueckue ypoBHu. Tpoduueckue menu u cetu. AOMOTHYECKHE OJIOKH
sKkocucteM. [TouBbI ¥ MBI B 9KOcHCTeMax. KpyroBopoT BeIecTB 1 IIOTOK YHEPTUH B OKOCUCTEME.

OCHOBHBIC TI0Ka3aTelM 3KOCHCTEMbL. bromacca M mpoAyKius. DKOJIOTHYECKHE IHPaMUABI 4YHCel, OHOMAcChl M
9HCPIUH.

HampapieHHBIE 3aKOHOMEPHEIE CMEHBI COOOIIECTB — CyKIecCHH. [IepBIUYHbIE M BTOPUYHbIE CYKIIECCHU M MX IIPUYHHEL.
AHTpOIIOTeHHBIE BO3IEHCTBHS Ha cykueccuu. KinmakcHoe coobuiecTBo. buopasHooOpasue U MOJHOTa KPyroBOpOTa
BCIIECTB — OCHOBA YCTONYMBOCTH COOOIIECTB.

IpupogHbIE IKOCUCTEMBI.

AHTPOIIOreHHbIE HKOCHCTEMBI. ArposkocucreMa. ArpoueHo3. Pasmuuus MexJy aHTPONOT€HHbIMH M HPUPOIAHBIMH
9KOCHCTEMaMH.

VYpboskocucremsl. OCHOBHEIE KOMIIOHEHTHI ypOoskocucTeM. I['oponckas ¢uopa u ¢dayna. CHHaHTpOIH3amUs
ropoACKoit GayHbl. Buonornyeckoe u X035HCTBEHHOE 3HAUCHUE arPOIKOCHCTEM H YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (HOPMHPOBAHMS OCHOBHBIX B3aHMOJCHCTBHI OpPraHM3MOB B 9KOCHCTeMax. llepeHoc SHepruum u
BEIECTB MEXIy CMEXHBIMH JKOCHCTEMaMH. YCTOHYMBOCTH OPraHM3MOB, HOIYIAIHH M JKOCHCTEM B YCIIOBHSX
€CTECTBEHHBIX U aHTPOIOI€HHBIX BO3JEHCTBHUIL.

MeTom0I0rUsi MOHUTOPHHTA €CTECTBCHHBIX U AHTPOIIOTCHHBIX YKOCHCTEM.

52. | CooOmIecTBO OPraHM3MOB — OMOIIEHO3. DKOCUCTEMA

[\

53. | IIpaktrueckas pabora Nel4. CocraBiieHHMe cXeM IEpeHOCa BEIIeCTBa U
SHEPI'HHU B 3KOCHUCTEMaX

54. | Tlpaktuaeckas pabora Nel5. Pemenue 3K0JI0rHUecKuX 3a1a4

[1P14, ITP16, ITP19, ITP21 — I1P26;
JIP 6.1- 6.4,
JP 7.1 -7.6,JIP 8.7

Tema 26. buocdepa — rinodanbHast IKocucTeMA

Coaep:xanue: bruocdepa — obmerianerapsas 0001049Ka 3eMiIH, TI€ CYIIECTBYET MM CyILIECTBOBAJIA XKU3Hb. Pa3BuTHE
npencraBieHnit o 6uocdepe B Tpynax . 3rocca. Yuenue B.U. Bepnanckoro o 6uocdepe. O6mactu 6uocdeps! u eé
cocras. JKiBoe BeniecTBo 6rocheps! i ero GyHKIHH.

3akoHOMEpHOCTH cyliecTBoBaHus Onocdeprl. OcodernnocTr Orocdephl Kak 1100aIbHOM 9KOCUCTEMBL. JIMHAMUUECKOoe
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paBHOBecre B Gmocthepe. KpyroBoporsl BelecTB M OHOTCOXMMHYECKHE HUKIBI (YIIepoaa, a3ora). PUTMHYHOCTH
sIBJICHUH B Onocdepe.

3onanbHOCTh OMOchepsl. [lonstue o OGuome. OCHOBHBIC OHOMBI CYIIHM: TYHIpa, XBOMHBIC Jieca, CMEUIAHHBIC U
[IMPOKOJIUCTBEHHBIE JIeca, CTEIH, CABAHHBI, IMyCTHIHH, TPOIHMYECKHE Jieca, BBICOKOTOphs. KiMMar, pacTHTENbHBIN U
JKHBOTHBIH MU GHOMOB CYIIIHL.

CrpyKTypa U QYHKIIHS )KUBBIX CHCTEM, OLICHKA X PECYPCHOTrO MOTEHIHaIa i 6HOChEepHBIX (YHKIIHMA.

55. | buocdepa. Ctpykrypa u coctaB buochepst

\S)

\S)

56. | 3aKOHOMEPHOCTH cyIiecTBOBaHus orochepsl. KpyroBopoTsl BemecTB

\S}

57. | CPNe6.  3onanmpHOCT,  Omochepbl.  OCHOBHbIE  OMOMBI  CYIIIH.
YcToliuuBocTh Ouochepsl

TIP14, [TP16, TIP19,
TIP21 — TIP26;
JIP 6.3,JIP 7.1 - 7.6

Tema 27. YesioBeKk M OKpYKaOLIas cpeaa

Copep:kaHne: DKOJIOTMYECKWE KPU3MCHI M WX HpPUYUHBL. BosnedicTBue uenoBeka Ha Ouocdepy. 3arps3HeHHE
BO3AYIHON cpensl. OxpaHa Bo3myxa. 3arps3HeHHe BOXHOH cpenbl. OXpaHa BOIHBIX pecypcoB. PaspylneHHe IMOYBEL
OxpaHa NOYBEHHBIX pecypcoB. MI3MeHeHue KuMara.

AHTPOIIOTEHHOE BO3ICHCTBHE Ha PACTUTENBHBI M KMBOTHBIH Mup. OXpaHa pacTUTENBPHOTO U YKHBOTHOTO MHpA.
OCHOBHBIC TPHHIMIBI OXpaHbl MpHUpoasl. KpacHbie kHuru. Ocobo oxpansembie npupoansie Tepputopun (OOIIT).
Boranudeckue cambl ¥ 300JI0THYECKUE TTApKH.

OCHOBHBIC TPHHIHIIBI YCTOWYUBOTO PAa3BUTHS YEJIOBEYECTBA W MPHPOIBL. PalnOHANBHOE MPHPOIONOIb30BAHUE H
cOXpaHeHHe OHOJIOTHYECKOTo pa3HooOpasms 3emin. OOLHe 3aKOHOMEPHOCTH TJIOOANBHBIX YKOJIOTHIECKUX KPU3HCOB.
OC0OEHHOCTH COBPEMEHHOT0 KPH3UCA U €r0 BEPOSTHBIC MOCIIEACTBYS.

PasBuTHE METOI0B MOHHTOPHHTA PA3BHTHS OMACHBIX TEXHOT€HHBIX MPOLIECCOB.

58. | Bo3geiicTBue yenoBeka Ha buochepy

59. | PanmoHanbHOE MPUPOIONOIB30BaHUE U YCTOWYMBOE Pa3BUTHE
OxpaHbl IPUPOJIbI

I1P14, ITP16, ITP23 — [1P24;
JIP 1.6, JIP 3.1 — 3.4, JIP 5.1 — 5.3,
JIP 6.3,JIP8.7JIP 7.1 - 7.6

IIpomexyTouHas aTTecTanus B opme IK3aMeHa

18

HUTOI'Oo BO 2 CEMECTPE

69

41

16

BCEI'O (Bki104asi NPOMEKYTOUHYIO aTTECTALMIO)

135

63

30

12

12

VP — ypok; [13 — npaktuueckue 3anstusi; K — koHcynprammm; CP — camocrosiTenbHas pabota
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