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ITOSICHUTEJIbHAS 3ATINCKA

Yueonslii npeaMet «brosorus» yriryonéaaoro yposHs uzydenus (10—11 kimaccor) siBisercs
OJIHUM W3 KOMIIOHEHTOB MpEeAMETHON oOnactu «EcTecTBeHHO-Hay4dHbIE MpeaMeThi». CorjiacHo
nosioxeHussM @I'OC COO npodunbHbIe yueOHBIE TPEAMETHI, H3y4aeMbIe Ha YIIIYyOJIEHHOM YPOBHE,
SBISIIOTCS criocoOoM nuddepenimanuy o0ydeHUss Ha YPOBHE CpPEIHEro o0IIero odpazoBaHus U
pU3BaHbl 00ECIEYUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CPEIHUM OOIIMM, CPEIHUM
npo(ecCHOHANTLHBIM W BBICHIUM 00pazoBaHueM. B To ke BpeMs KaXIbld M3 3TUX YY4EOHBIX
MPEIMETOB JIOJDKEH OBITh OPHCHTUPOBAH HA MPUOPUTETHOE pEIICHHE 00pa30BaTEIbHBIX,
BOCIIUTATEIbHBIX U Pa3BUBAIONIMX 3aJad, CBSI3aHHBIX ¢ MpodopueHTanuei olydaroumxes u
CTUMYJIHPOBAHUEM HHTEpECca K KOHKPETHOW 00JacCTH HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEAUIIMHOM, 3KOJIOTUEH, ICUXO0JIOTHEH, CIIOPTOM UM BOCHHBIM JIEJIOM.

Pa6ouas mporpamma o 6monorun st 10-11 kimaccoB (yrryOneHHbBIN ypoBEHB) pa3padoTaHa
B COOTBETCTBHUH C TPEOOBAHUSIMU U Ha OCHOBE:

1. ®enepanbHOrO TOCYJAPCTBEHHOTO OOpPa30BaTENFHOTO CTaHAApTa CpPEIHEro OOIIero
oOpa3oBanus (yTB. mpukazoM MuHucrepcTBa obpazoBanus U Hayku PD ot 17 mekabps 2010 r.
N 1897 "OO6 yrBepxkaeHuu ¢GeaepabHOIO0 TOCYJAPCTBEHHOTO 00pa3oBaTeNbHOIO CTaHIapTa
OCHOBHOT0 001m1ero oopazoBanusa’" C U3MEHEHUSMHU U JIOMOJHEHUSIMH OT: 29 nekadps 2014 r., 31
nekabps 2015 r.);

2. ®enepanbHOI 00pa3oBaTENbHON MPOrPAMMBI CPETHEr0 00IIero 00pa3oBaHus;

3. ®enepanbHOi paboueii mporpaMmbl IO OHOJIOTHH (YTITyOJICHHBIH YPOBEHB);

4. OcHOBHOI 00pa3oBaTeIbHON MPOrpaMMbI cpeHero obmiero odpazoBanus MAOY «Jluieit
Nody r. Psa3anu;

5. Yuebnoro miana MAOY r. Psazanu «JIuneit Ne 4» nns 10-11 kiacca ectecTBEeHHO-HAYYHOTO
npodwist Ha 2024 — 2025 y4eOHbIi ro1.

6. [Iporpammel Bociutanust MAOY r. Psazanu «JIuneit Ne 4.

B cooTBeTcTBHM C OCHOBHBIMU EISIMU U 33ja4aMU 00pa30BaHMS JIULIES.

[IporpamMmma pa3paboTaHa B TMOJHOM COOTBETCTBHH C OOS3aTEIbHBIM MHUHHUMYMOM COZAEpXKaHHS
cpenHero (IoJHOro) 00pa3oBaHus MO OMOJIOTUH ISl TPO(GUIBHOIO YPOBHSA U MOAU(ULIMPOBAHA 110
KOJIM4YecTBY 4acoB 3a rof 102 vaca, 3 4 B Heiem0. Yi1yOIeHHOe U3yueHHe MpeMeTa mpenoiaraet
pacuiMpeHre 4YacoB Ha TMPaKTUUECKYI0 HaIpaBJIEHHOCTh H Oosiee TiyOOKOe H3y4YeHHE
TEOPETUYECKOr0 MaTeprasna OTACIbHBIX TEM.

Heap kypca oBianeHue OOy4YalOIIMMUCSH 3HAHUAMU O CTPYKTYpHO-(QYHKIIMOHAIbHON
OpTraHMU3aIMH KUBBIX CUCTEM PAa3HOTO PaHTa U MPUOOPETeHHE YMEHHI UCTIOIb30BaTh STH 3HAHUS B
dbopMHUpPOBaHUH UHTEPECA K OMpeeIEHHON 00IacTH TPo(ecCHOHATBEHOMN IS TENHHOCTH, CBI3aHHON
¢ Ouonoruei, UK K BbIOOpY yueOHOTo 3aBeIeHUS JIJIsl TPOOIIKEHHS OMOJIOTMYeCKOro 00pa30BaHHUs.

JocTmkenne e 00eceunBaeTCs PeIICeHUEM CIEAYIOMNX 3a1a4:

* OCBOCHHE OOYYAIOIIMMHUCS CUCTEMbl OHMOJOTHMYECKMX 3HAaHUN: 00 OCHOBHBIX OHMOJIOTHYECKHUX
TEOPHSIX, KOHIICTIIUSIX, TUIMOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX M TMPaBHIJIAX, COCTaBIISIOIINX
COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MHUpPA; O CTPOSHUH, MHOTOOOpa3HH U 0COOCHHOCTSIX
OMOJIOTHYECKUX CHUCTeM (KJIETKa, OpraHu3M, TMOMyJsAlus, BHJI, OuoreoneHos, oOwocdepa); o
BBIIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIICIOBAHMSIX B OMOJIOTHH;

* O3HAKOMJICHHE OOYYAIOIIMXCS C METOJaMU IMO3HAHHS >KHUBOW TPUPOJIBI: HCCIEAOBATEIbCKUMU
METOJaMHU OMOJIOTHYECKUX HAYK (MOJICKYJISIPHOM U KJIIETOUHOM OMOJIOTHH, SMOPHOIOTHH U OMOJIOTUI
pPa3BUTHS, TCHETUKN U CEJICKIIMU, OMOTEXHOJIOTHH M CHHTETHYECKOW OWMOJIOTHH, TAJICOHTOJIOTHH,
DKOJIOTMH); METOJaMH CaMOCTOSITEILHOTO TMPOBEACHUS OHONOTHYECKUX HCCIEAOBaHUN B
nabopaTopuu U B pupo/ie (HabIoIeHHe, U3MEPEHUE, SKCIIEPUMEHT, MOJICTUPOBAHHE);

* OBJaJicHHe OOYyYaIOIUMUCS yMEHUSMU: CaMOCTOSTEIbHO HAXOIWTh, aHAJIM3UPOBATH U
HCIIOJIH30BaTh OMOJIOTUYECKYI0 WH(OPMAIIHIO; MOJIH30BATHCS OWOJIOTHYECKON TEPMUHOJIOTHEN H
CUMBOJIMKOW; YCTAaHABIUBAThH CBA3b MEX]Y pa3BUTHEM OUOJIOTHU U COIHMATEHO-YKOHOMUYECKIUMH U
HKOJIOTHYECKUMH TpOoOJeMaMu YeJIOBEYECTBA; OIICHHBAThH IOCIEACTBUS CBOCH JCATEIHHOCTH TIO
OTHOIICHHIO K OKpY)KalIed MPUPOJAHON cpele, COOCTBEHHOMY 3I0POBBI0 M 370POBBIO



OKpPYXKAIOIIMX JII0JeH; OOOCHOBBIBATH M COONIONATh MEphl MPOPHIAKTUKH HH(EKIMOHHBIX
3a0oeBaHUi, TpaBUjia TOBEJACHUS B NPHPOAE W oOOecredeHHs Oe30MmacHOCTH COOCTBEHHOM
KHU3HEIEATSIIFHOCTH B UYPE3BBIYAWHBIX CHTYalUSAX MPHPOJHOIO M TEXHOTEHHOTO XapakTepa;
XapaKTepu30BaTh COBPEMEHHbIE HAyYHbIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

a TaKk)Ke CO3JJaHKe YCIOBUH IS

* pa3BUTHUA Yy OOYYalOIIMXCS MHTEUIEKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH B Ipolecce
3HAKOMCTBA C BBLAAIONIUMUCS OTKPBHITUSMH M COBPEMEHHBIMU HCCJIECIOBAHUSMHU B OHOJIOTHH,
pelaeMbIMi €10 TpoOsieMaMu, METOAOJOTHEl OHOJIOTUYECKOTrO HCCIeI0OBAaHUs, IPOBEICHUS
OKCIEPUMEHTAIBHBIX  HCCICIOBAHMN, peIIeHUs OHOJOTMYECKHMX  3ajad, MOJCIMPOBAHUS
OMOJOrn4YecKrX 00BEKTOB U MPOLIECCOB;

* BOCIIUTAHUS y 00yYarOIUXCs IIEHHOCTHOTO OTHOUICHHUS K )KUBOW MPHPOJIE B IIETIOM M K OTACIBHBIM
e¢ o0beKTaM M SIBJICHHSIM; (OPMHUPOBAHUE HKOJIOTMYECKOM, T€HETHUECKOH I'PaMOTHOCTH, OOIei
KYJIBTYpHI TIOBEACHHUS B IPUPOJIE; MHTETPALMN €CTECTBEHHO-HAYYHBIX 3HAHUI;

* IpUOOpeTeHUs OO0YyYaroIIMMHUCSI KOMIIETEHTHOCTH B PAllMOHAIBHOM MPHUPOAONOIB30BAaHUI
(coOumroteHue TIpaBWII TIOBEJICHUS B TIPUPOJIC, OXPAHBI BHJIOB, YKOCUCTEM, OMOC(EphI), COXpaHEHUU
COOCTBEHHOTO 3JI0POBbS M 3/I0pPOBbS OKPYXKAIOIIUX JtoJel (coOnrofeHuss Mep MpodUIaKTUKU
3a0osieBaHul, oOecreueHrne O€30MaCHOCTH JKU3HEAESITENbHOCTH B YpPE3BBIYAMHBIX CHUTYyaLMSIX
MPUPOJHOTO M TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIOJB30BaHUS OMOIIOTUYECKUX 3HAHUN U
YMEHHI B ITIOBCEHEBHOW KU3HU,

* OCO3HAaHHOTO BbIOOpa OOy4YaIOMIMMUCA HWHAMBHUIYAIbHOM 00pa30BaTENbHON TPAEKTOPUH,
CHOCOOCTBYIOIICH MOCTENYIOMEMY NPOPEeCcCCHOHATFHOMY CaMOOIIPEIEICHUI0, B COOTBETCTBHH C
WHAUBUAYaIbHBIMH UHTEPECAMU U OTPEOHOCTIMU PsizaHckol o0nacTu.

B coorBerctBun ¢ ®I'OC COO y4eOHBI mpeaMeT OHOJOTHS BKIOYEH B KadeCTBE
0053aTeNbHOTO B COCTaB IpeaMeTHOW obnactu «EcTecTBEHHO-HAaydHbIE MPEAMETH» Ha YpOBHE
CpeIHero o0nero oopa3oBaHusI.

Kypc paccuuman na 105 yuebnuvix yacos (3 uaca 6 neoeinro).
Ilpeonacaemasn pabouas npoepamma pearuzyemcs 8 yueOHUKax o6uoro2uu u y4eoHo-memooudecKux
HOCOOUSIX, CO30AHHBIX KOIEKMUBOM A8MOPO8 noo pykoeoocmeom B. B. Ilaceunuxa.

[Iporpamma HampaBieHa Ha GopMupoBaHue GYHKIIMOHATHLHOM TPaMOTHOCTH YYAIIUXCS U
OpraHu3allMi0 M3y4YeHHs NpeAMeTa Ha JesTelIbHOCTHOM OcHOBe. B mporpamme yduTBIBAIOTCS
BO3MOKHOCTH nipeamera B peanuzanuu TpedoBanuiit ®I'OC OO0 k miaHupyeMbIM JTHYHOCTHBIM U
MeTamnpeMETHBIM pe3ylibTaTaM 00Yy4eHHUs, a TAKKE pealln3alusi MEXIPEAMETHBIX CBsI3el YyUeOHBIX
MIPEJIMETOB HAa YPOBHE CPETHEr0 00111eTr0 00pa3oBaHus

Coaep:xanue yyeoHoro npeamera «buosorus»
10 kamace
Tema 1. Buosorusi kak Hayka
CoBpeMeHHast Ouojorus — KOMIUIEKCHas Hayka. KpaTkas ucTopusi pa3BUTHS OHMOJIOTHH.
buonornueckne Hayku W u3ydaeMble UMHU TpoOnembl. DyHIaMEHTaIbHBIC, TPHUKIAAHBIC U
MOMCKOBBIC HAYYHBIE UCCIICIOBAHUS B OMOJIOTHH.

3naueHue Ouosiornd B (HOPMHUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTHHBI
mupa. [Ipodeccun, cBsizannble ¢ Onoaorueil. 3HadyeHre OMOIOTUH B MPAKTUYECKON J1€ATEIbHOCTH
YEJI0BEKA: MEULIMHE, CEJTbCKOM X035KUCTBE, POMBIILIEHHOCTH, OXPAaHE IPUPOIBI.

JlemoHcTpanuu: noptpersl: Apucrorenb, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y.
Hapsun, Y. I'apseit, I'. Menaens, B. . Bepnanckuii, U. I1. ITaBnos, . . Meunukos, H. W.
Basunos, H. B. Tumodees-Pecosckuii, [Ix. Yorcon, @. Kpuk, /1. K. bensieB; TaOauIbl 1 CXEMBI:
«CBs13p OHMOJIOTHH C IPYTUMH Haykammy, «Cucrema OMOIOTHIECKUX HAYK.

Tema 2. JKuBble cucTeMbI M UX H3yYeHHE

JKuBbie cucTeMbl Kak npeaMeT u3ydeHus: ouosnoruu. CBOMCTBA KUBBIX CHCTEM: €IMHCTBO
XHMHYECKOTO COCTaBa, TUCKPETHOCTD U LETOCTHOCTD, CIIOKHOCTD U YIOPSI0OYEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CAMOOPIraHU3alHsl, CAMOBOCIIPOU3BEAECHUE, PA3APAKUMOCTb, U3MEHUUBOCTh, POCT U



pa3BUTHE.

YpoBHM OpraHM3aldM >KUBBIX CHUCTEM: MOJEKYJSPHBIMA, KIETOYHbIA, TKaHEBBIN,
OpraHu3MEHHBIH, MOMYJIALMOHHO-BUIOBOM, SKOCUCTEMHBIH (OMOTreoeHOTHYECKUi ), OMOChEPHBIA.
[Tpoueccel, mpoucxoasme B )KUBbIX cucreMax. OCHOBHbIE MPU3HAKHU KUBOTO. KHU3Hb Kak ¢popMma
cyliecTBoBaHUs MmaTepun. Hayku, nzydaroniye >kuBble CUCTEMbI Ha Pa3HbIX YPOBHSIX OpraHU3AINH.

Uzyuenue xuBbIX cucteM. MeToasl Ouosnormueckoi Hayku. Habmionenue, msmepeHue,
AKCIIEPUMEHT, CUCTEMAaTU3alusl, MeTaaHanu3. [[oHsTHEe 0 3aBUCMMOM U HE3aBUCUMOM NIEPEMEHHOM.
[InanupoBanue skcnepumenTa. [locranoBka u nmposepka rumnore3. Hynesas runoresa. [lonstue
BBIOOPKH M €€ JIOCTOBepHOCTh. Pa3z0bpoc B Omonmormueckux naHHBIX. OIEHKA JIOCTOBEPHOCTH
MOJIyYEHHBIX pe3yJbTaroB. lIpuumMHBI HCKa)keHUsS pPeE3yslbTaToB JKcrnepumeHrta. llonsTue
CTaTHUCTUYECKOrO TECTA.

JleMoHcTpanuu: TaOIuIbl U cxembl: «OCHOBHBIC TPU3HAKU JKU3HMY», «buonormdeckue
cuctembl», «CBOMCTBA KUBOW MaTepuu», «YPOBHHU OpraHU3AlUU >KMBOW MPUPOAbD», «CTpoeHne
JKUBOTHOM KJIETKN», «TKaHU KMBOTHBIX», «CHUCTEMBI OPraHOB YEJIOBEUECKOTO OPTraHU3May,
«buoreonieno3», «buocdepa», «Meronbpl H3YYEHHUS SKUBOH MPUPOIBI»; 0O0OPYIOBAHHE:
nabopaTopHoe 000pya0BaHUE TSl POBEICHUS HAOIIOICHUN, U3MEPEHUI, YKCTIEPUMEHTOB.
IIpakTuyeckas padora «cnosib30BaHuE pA3IUUYHBIX METOJOB IIPU U3YUECHUU )KUBBIX CUCTEM.

Tema 3. BroJsiorust KJieTkn

Knerka — cTpykTypHO-(yHKIIMOHAJIbHAsT €IMHULA )KUBOTO. McTopust OTKPBITHS KIIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBann, M. Illnelinen, P. Bupxos).
OCHOBHBIEII0JIOKEHNS COBPEMEHHOM KIIETOUHON TEOPUH.

MeTtoapl MOJIEKYJISPHOH W KIETOYHOHM OHOJOTMH: MHKPOCKOIUS, XpomaTtorpadus,
anekTpodopes, METOA  MEYEHbIX aToMoB,  IuddepeHIraIbHOoe  LHEHTPU(PYrUpOBaHUE,
KyJbTUBUPOBAHHUE KIIETOK. M3yuenue QuKcuposanHvix Kiemokx.* DIEKTPOHHAs MUKPOCKOIIHSL.
Kongokanvnasa mukpockonus. Bumanvhoe (npusicusnennoe) usyyenue Kiemox.

JMemonctpanuu: noprpetsl: P. I'yk, A. Jlesenryk, T. lIsann, M. Ilneiinen, P. Bupxos, K.
M. bap; Tabmunpsl 1 cxeMbl: «CBETOBOM MUKPOCKOI», «IEKTPOHHBIH MHUKpOCKOM», «McTopus
Pa3BUTHUSI METOJOB MUKPOCKOMNHM»; OOOpYAOBAaHME: CBETOBOM MHMKPOCKOI, MHUKpOIpenapaThl
PaCTUTENBHBIX,)KUBOTHBIX M OaKTepHUAbHBIX KJIECTOK.

IIpakTnyeckas padora «/I3yuyeHue MeTOOB KIJIETOUHOH Ouojoruu (Xxpomarorpadus,
anekTpodopes, mudpdepeHuanbHoe neHTpudyruposanue, [TLP)».

Tema 4. Xumuyeckasi OpraHu3anus KJIeTKH

XUMHYECKUH COCTaB KJIETKH. Makpo-, MUKPO- U YJIbTPaMHUKpOdJeMeHThl. Bona u e¢ posb
Kak pacTBOPUTEN, pPEareHTa, ydacTHe B CTPYKTYPUPOBAHUM KJIETKH, TEIUIOPETYJISLUU.
MuHepanbHBIEBEIIECTBA KIIETKH, MX OMOJIOTHYeCcKasi poiib. Pojib KATHOHOB M aHUOHOB B KJIETKE.

Opranuueckue BellecTBa KJIETKH. buonornyeckue nonumepsl. benku. AMUHOKUCIOTHBIN
coctaB 6enkoB. CTpyKTypbl OeIK0BOM Mosiekysbl. [lepBuuHas cTpykTypa Oenka, MenTUAHAs CBA3b.
Bropuunasi, TpeTruuHas, ueTBepTHuYHass CTPYKTypbl. JleHarypauus. CBoiicTBa  OENKOB.
Knaccudukanmsoenkor. buonorundeckue dhyakunu 6emkoB. /Ipuonsi.

VYreBonbl. MoHOCaXapubl, AUCaXapUIbl, OJIMTOCAXAPHUIBI U ToJucaxapu ibl. OOt miaxn
CTpOEHUs M (PU3UKO-XUMHUECKUE CBOICTBA yriieBoA0B. bronornyeckue GpyHKIMU yrIeBOAOB.

Jlumunel.  TuapodumnbHO-TUapOodoOHBIE  cBoiicTBa.  Kiaccubukanus — nunuaos.
Tpurnunepunasl, ¢pochoaunuasl, BOCKU, cTepousl. buonornyeckue GpyHkumu aunuaos. OOmume
CBOIicTBa OHMONOTMYECKMX MeMOpaH — TEKy4decTb, CIIOCOOHOCTh K CaMO3aMbIKaHHIO,
MOJIYTIPOHUIIAEMOCTb.

* ComepaHue TPOrPaMMBbI, BBIICICHHOE KVpPCU60M, HE BXOAUT B IPOBEPKY TOCYNAPCTBEHHON HTOTOBOIL
arrectanuu (I'MA), HO 00s3aTeBHO IS H3YUYEHUS.



Hyxneunosbie kucinotel. JJHK u PHK. Crpoenue nHyxienHoBbIx kuciot. HykieoTuusl.
[Tpuntun komrementapHoctu. IlpaBuno Yapradda. Crpykrypa JAHK — nBoliHas crmpais.
Mecronaxoxaenue u ononorndeckue pynknu JHK. Buast PHK. @ynkuun PHK B kietke.

Crpoenue monekynbl AT®. Makposprudeckue cBsizu B Mosiekysie AT®. buonornueckue
by AT®. BoccraHOBICHHBIE MEPEHOCYMKH, uX (QyHKIMH B KIeTke. [pyeue
HYyKaeo3uompugocgamol (HT D). CekxBEeHHpPOBaHHE JIHK. Memoowi 2EHOMUKU,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHass Ouosiorusi: OMOXMMHUYECKHME U OHO(pU3MUECKUE HCCIIEeIOBAaHUS COCTaBa U
IPOCTPAHCTBEHHOU CTPYKTYPBI OMOMOJIEKYI. Moodenuposanue cmpykmypul u (hyHKYull OUOMONIEKY
u ux komniekcos. Komnvromepnoiii Ousaiin u opeanHuyeckuii CUHme3 OUOMONEKY U UX HENPUPOOHBIX
aHano2o8.

Hemoncrpaumu: noptperbl: JI. Tlomunr, Ix. Yorcon, ®. Kpux, M. VYwuikunc, P.

Opankiaun, . Conrep, C. [lpy3unep; nuarpammsl: «PacnpeneneHne XMMHUYECKUX 3JIEMEHTOB B
HEXXHUBOU mpupojiey», «PacmpeneneHne XUMHUYECKUX JJIEMEHTOB B JKMBOM HpPHUpONE»; TaOIUIIBI
U CXEMBI:
«Ilepuonnueckas Tabaua XUMUYECKUX 3JIEMEHTOBY, «CTpOeHUE MOJIEKYJIbI BOJIbI», «BeliecTBa B
cocTaBe OpraHu3MoBy, «CTpoeHre MoneKynbl Oenka», «CTpyKTypsl OEIKOBOM  MOJEKYIbD,
«CTpoeHre  MOJEKyl yriaeBoaoB», «CTpoeHue MousieKyad Junuaos», «HykiienHoBble
KUCTOThY, «CTpoenue Mosekyisl AT®y»; obopynoBaHue: xuMudeckas mocyia 1 000pyJI0BaHHe.

JlabopaTopnasi pa6ora «O6HapyskeHue O0EJIKOB ¢ TOMOIIbIO KAYECTBEHHBIX PEAKIIHID.

ﬂaﬁopaTopHaﬂ pa60Ta «HccnenpoBanue HYKJICMHOBBIX KHCJIOT, BBIJACJICHHBIX M3 KJICTOK
Pa3JINYHBIX OPIraHU3MOB».

Tema 5. CTpoenne 1 pyHKIHH KJIETKH

Tumbl KieToK: >yKapuoTHyecKass M TMpokapuoThueckas. CTpyKTypHO-(QYHKIMOHAIbHbIE
00pa3oBaHUS KIETKH.

Crpoenue npokaproTHueckoi kietku. Kierounas crenka 0akrepuit u apxeit. OcoOeHHOCTH
CTpOEHUS reTepoTpoPHON U aBTOTPO(PHON MPOKAPUOTUUECKUX KJIETOK. MecTo U poiib MpOKapHoOT
B OMOIIEHO3aX.

Crpoenue u (yHKIMOHUPOBAHUE dYKapHOTHUecKOW kieTku. [lnmasmarnyeckas memOpaHa
(mnasmanemma). CTpykTypa miasMaThdeckoid MeMmOpanbl. TpaHcmopT BemiecTB — yepe3
IIa3MaTHYecKyl0o MeMmOpaHy: maccuBHbIM (AudQy3us, obnerdeHHas aAuUPQy3usi), AKTUBHBIN
(mepBUYHBIA M BTOPUYHBIN akTUBHBIA TpaHcnopt). ITomymponumaemocts MeMOpansl. Pabota
HaTpUii- KaJIMEBOTO Hacoca. DHAOLUUTO3: MUHOIMTO3, (paronuros3. Dk3o1uTo3. Knerounas creHka.
CrpykTypa 1 (yHKIMH KIETOYHOI CTEHKH pacTeHUH, rpuOoB.

Huronna3zma. I{uto3omnb. I[{utockener. [IBwkenune uurToruiazMbl. OpraHouibl KIIETKH.
OpnHoMeMOpaHHbIE OpraHouAbl KJIEeTKU: 3HJomnazMatudeckas cetb (JIIC), anmapar ['ombmxu,

JU30COMBI, UX CTpoeHue M (yHKUMU. B3auMoCBs3b OAHOMEMOpPAHHBIX OPraHOUAOB KJIETKH.
CrpoeHne TpaHYISIpHOTO peTuKynyma. Mexanusm Hnanpaenenus 6enxkos ¢ OIIIC. Cunres
pactBopuMbIX  OenkoB. CuHTE3  KJIE€TOUHbIX  MeMmOpaH. ['magkuit  (arpaHysspHBIi)
sHJIOMIa3MaTHYecKiii peTukynyM. CekperopHas (yHkius anmapata ['ombmxu. Mooughuxayus
benxos 6 annapame I onvoxcu. Copmuposxa benxos 6 annapame 1 01v0xcu. TpaHCTIOPT BELIECTB B
KJeTke. Bakyonu pactutenbHbIX KieTok. Kiterounsii cok. Typrop.

[TonyaBTOHOMHBIE OpPraHOWAbl KJIETKH: MUTOXOHJPHUH, IUTACTUIBL. [Ipoucxodicoenue
mumoxonoputi u niaacmuo. Cumbuoeenez (K.C. Mepesckosckuu, JI. Mapeynuc). Ctpoenue u
GyHKIMHM MHUTOXOHJIpUH M miacTuA. IlepBuuHble, BTOPHUYHBIE U CJIOXHBIC IJIACTUIBI
(OTOCHHTE3UPYIOIMINX FYKAPUOT. XIIOPOILIACTHI, XPOMOIUIACTHI, JISMKOTUTACTHI BBICIIIMX PACTCHUH.

HememOpanusie opranousl kietku CtpoeHne U (QyHKIUM HeMEMOpaHHBIX OpPraHOUIOB
Kkietku. PuGocombl.  Ilpomesxcymounvie  ¢punamenmoi. MukpodunameHTsl. AKmuHo8ble
Mukpogunamenmsi. MBIIIEUHbIE KIETKU. AKMUHOBblE KOMNOHEHMbl HEMbIULEUHBIX KIEmOK.
Muxkpotpybouku. Knerounsiii nentp. CTpoeHue U© JBWKEHUE IKIYTUKOB U PECHUYEK.



MuxkpotpyOoukuuToruia3Mel. Llentpuons. benku, accoyuupoganmvie ¢ Mukpoguiamenmamu u
muxpompyboukamu. Momopmsie benxu.

SAnpo. OGosouka siapa, XpOMaTUH, KapHOILIa3Ma, SAPBIIIKH, UX CTPOCHHE M (YHKIUU.
Snepublii GenkoBblid MaTpuKc. [IpOCTpaHCTBEHHOE PACHOJIOXKEHHE XPOMOCOM B HHTEp(ha3HOM
anpe. Dyxpomamun u 2emepoxpomamuH. belku XpomaTuHa — THCTOHBL. /J[uHamuxa s0epHOl
obonouku 8 mumo3se. foepuwviii mpancnopm.

Knerounsle  BkitoueHus.  CpaBHUTENbHAsT ~ XapaKTEPUCTHKA  KIETOK  DYKapuUOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

HemoncTrpanuu: noptpersl: K.C. MepexkoBckuid, JI. Maprynuc; TaOJMIbl ¥ CXEMBI:
«CTpoeHHEe IYKapuOTUUYECKOH KIIETKN», «CTpOEHHE )KUBOTHON KIIETKH», «CTpOEHUE PACTUTENBHON
KIeTkn», «CTpoeHne MUTOXOHApUM», «Aapo», «CTpoeHue NPOKAPUOTUUYECKON KIETKU;
000py/OBaHUE: CBETOBOII MHUKPOCKOI, MHKpPONpENapaTbl PacTUTEIbHBIX, MXUBOTHBIX KJIETOK,
MHUKpOIpenapaTsl 0aKTepHaIbHBIX KIETOK.

JlaGoparopHas padora «/3yueHue CTpOCHHUS KIECTOK PA3IMYHBIX OPTaHU3MOBY.

IIpakTuyeckas padora «/3ydyeHue cBONCTB KJIETOYHON MEMOPAHBI».

JlabopaTopHasi padora «/ccienoBanue miazMonu3a M AEIUIa3MOJIM3a B PACTHTENIBHBIX
KJIETKaxX).

IIpakTuyeckasi padora «/3ydeHue IBHKEHHS LIUTOILIA3Mbl B PACTUTEIIBHBIX KJIETKaX).

Tema 6. O0MeH BelllecTB M MpeBpallleHHe JHEPTUH B KJIETKe

AccuMmwisiiMs U JUCCUMUIISILUS — JBE CTOPOHBI MeTabonu3ma. Tunbel oOMeHa BEIIECTB:
aBTOTPOGHBIN U reTepoTpoHBIA. YyacTue KUciopoaa B 0OMEHHbIX Mpoleccax. DHEpreTHuecKoe
oOecnieuenue kietku: npespamieHne AT® B oOMeHHbIX npoleccax. PepMEHTATUBHBIN XapakTep
peakuuii KIeTOYHOro Merabonusma. GepMeHThI, UX CTPOEHHUE, CBOMCTBA U MEXaHU3M JACHUCTBUSL.
Kodepmentsr. Otinnuns pepMEHTOB OT HEOPraHMYECKUX KaTalnu3aTopoB. BelnKu-aKTHBATOpPHI U
OeIKU-MHTMOUTOPBI. 3aBUCUMOCTb CKOPOCTH (DEPMEHTATUBHBIX PEAKIIUN OT pa3IMyHbIX (PAKTOPOB.

[lepBuuHbIl CHMHTE3 OpraHMYECKUX BellecTB B KieTke. DoTocuHTe3. AHOKCUceHHblU U
oKcucennvlli  pomocunmes 'y obaxmeputi. Ceemocobuparowue nuemenmvl U NUSMEHMbI
peaxkyuonrozo yeumpa. Ponb XaopornaacToB B mponecce porocuHTe3a. CBeToBas U TEMHOBast (a3bl.
@omoovixanue, Cs., Ca- u CAM-munvr pomocunmesa. IIpoyKTUBHOCTh (hOTOCHHTE3a. BiusHue
pa3nuuHbIX (PaKTOpOBHA CKOPOCTH (POTOCHHTE3a. 3HaUeHUE (POTOCUHTE3A.

XemocuHTe3.  Pa3zHooOpa3sue  OpraHM3MOB-XEMOCHMHTETUKOB:  HUTpUDUIUpYOIIHE
OaxTepuu, Kene300aKkTepun, cepodaKkTepru, BOAOPOJHbIE OaKTeprn. 3HaUYCHHE XEMOCHUHTE3A.

AmnaspobHble opraHu3Mbl. Buapl 6poskenus. [IpoaykTel OpoxeHHs M UX HCIIOJIb30BaHUE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHl OMOTEXHOJIOTMHM W BO3OYAHTENH
0oe3HeH.

AdpoOHBIE OpraHu3Mbl. JTambl 3HEpreTuyeckoro obmeHa. [loArOTOBHUTENBHBIM ATall.

I'mukonu3 — 6eCKUCIOPOAHOE pacUIeNIeHUE TIIOKO3BI.

buonoruueckoe okucieHue, WM KIETOYHOE JbIxaHue. Ponb MUTOXOHIpHI B mporeccax
O6uonornyeckoro oxucineHus. Lukmuueckue peakuuu. OxucnutenbHoe ¢dochopuarpoBanue.
Duepeus membpannoeo epaouenma npomoros. Cunmes AT®.: paboma npomonnoti AT@-cunmasoi.
[IpeumymiectBa a’poOHOro Myt OOMEHa BEIIECTB Iepea aHa’poOHBIM. ¢ (HEeKTUBHOCTH
HHEPreTHYEcKOro oOMeHa.

demoncrpauuu: moprpersl: [x. [Tpuctim, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenbrapar, [1. Mutuenn, I'. A. 3aBap3us; Tabnuibl U cxembl: «@OTOCHHTE3», « DHEPreTHUECKUI
obmeny, «brnocunTes Oenka», «CtpoeHue pepMeHTa», «XEMOCHHTE3»; 000PYI0BaHUE: CBETOBOM
MHUKPOCKOII, 000pYAOBaHUE [T IPUTOTOBICHHSI MOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopHasi padorta «/3ydeHne KaTaIUTUYECKON aKTUBHOCTH ()EPMEHTOB (Ha IIpuMepe
aMUJIa3bl WIH KaTaaas3bl)y.

JlabopaTopnas padora «/3yuenue pepMEHTaTHBHOTO pacIIeTICHUs TIEPOKCH Ia BOJIOPO1a
B PACTUTEIBHBIX M JKUBOTHBIX KIIETKAX).

JlaGopaTopHas padora «CpaBHeHHUE TIPOIIecCOB (POTOCHHTE3a M XEMOCHHTE3a».



JlaGopaTopHas padora «CpaBHEHHUE MPOIECCOB OPOKEHUS U ILIXAHUSI.

Tema 7. HacsiencrBeHHast HH(pOpMALMs U peajn3anusi e¢ B KJIeTKe

Peakiun maTpuunoro cuuTtesa. [IpyHIIMI KOMIUIEMEHTApPHOCTH B PEAKIUAX MATPUUHOIO
cuHTe3a. Peanmuzanms HacneAacTBeHHON wHGopManuu. ['€HETHYECKUH KO, €ro CBOWCTBA.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. IIpuHOUMIBI TpaHCKPUILMHU: KOMILIEMEHTAPHOCTD,
aHTUNApPaIeIbHOCTh, aCUMMETPUYHOCTh. Co3pesanue mampuunwvix PHK 6 sykapuomuueckoti
kiemxke. Hexooupyiowue PHK.

Tpancmsiust 1 e¢ dtanbl. Ydactue TpancnopTHeix PHK B OnocunTese Oenka. YcmoBus
6uocunresa Oenka. Koguposanue amuHokucnot. Ponb pubocom B Guocunrese Oenka.

Cogpemennvie npeocmasienuss o cmpoeHuu 2eHos. OpraHuzalys reHomMa y npokapuoT u
9YKapHOT. Perymnsuus akTMBHOCTH T€HOB y MpokapHoT. ['unote3a onepona (P. Kakoo, XK. Mano).
MonexynapHuvle MexaHuzMuvl 9KCnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6 pe2ynsayuu pabomol
2en0g. Perymsimys OOMEHHBIX MPOIIECCOB B KiieTke. KileTouHbIi roMeocTas.

Bupycol — HekneTounble pOpMBbI KU3HU U OoOiHMraTHbie mapa3uThl. CTpoeHHe TMPOCTHIX U
CJIOKHBIX BHUPYCOB, peTpoBUpPYCOB, OaktepuodaroB. Kuszneuwmwiti yuxn J[HK-cooepacawux
supycos, PHK-cooepoicawux supycos, baxmepuogazos. Obpamuas mpanckpunyus, pegepmasa,
unmezpasa.

BupycHsbie 3a005eBanus yenoBeka, :kuBoTHbIX, pactenuil. CIINI, COVID-19, counansHeie
U MEIULIUHCKHE MTPOOIIEMBI.

buoungopmamuxa: unmeepayus u ananuz 6onvuux maccugos («bigdata») cmpykmyphuix
buonoeuueckux oannwvix. Hanomexnonozuu 6 ouonocuu u meouyure. llpocpammupyemole @yHkyuu
benxos. Cnocobvl 0ocmasKu 1eKapcme.

HMemouncrpamun: moptperel: H.K. Kombro, .M. VIBaHOBCKMI; TaOMUIIBI W CXEMBI:

«buocuntes 6enkay, «I eneTnueckuii koa», «Bupycei», «bakrepuodaruy.

IIpakTnueckas padora «Co3gaHue MOJIEIH BUPYCay.

Tema 8. JKu3HeHHDbII UK KIeTKH

Knerounslii nuki, ero mepuonabl u perynsuusa. MHrepdaza u muto3. OcoOEHHOCTH
npoleccoB, MpoTekaromux B uHTepdase. [loaroroBka kinetku K AeneHuro. IlpecuHreTmueckuit
(MOCTMUTOTUYECKHI), CHUHTETUYECKMH M MOCTCUHTETUYECKUM (IIPEMUTOTHYECKHUI) MEpHOIbI
uHTEepQa3bl.

Marpuunsiii  cunare3 JHK —  permmmumkanusa.  [IpuHnunsr  permmkanuu — JIHK:
KOMIUIEMEHTAapPHOCTB, ITOJIyKOHCEPBAaTUBHBIN CUHTE3, aHTUIIAPAJLIENBHOCTh. MEXaHN3M perIuKanuu
JHK. Xpomocomsl. Ctpoenne xpomocom. Temomepsl u TenoMepasa. XpoMOCOMHBIA HAOOP KIIETKH
— KapuoTun. JIMIJIOMAHBIM M TamjJoOWAHBIA HaOOpPBI XPOMOCOM. ['OMOJIOTMYHBIE XPOMOCOMBI.
ITonoBBIE XPOMOCOMBI.

Jenenne knerkn — muto3. CTraguu MUTO3a M INPOUCXOIALIME B HMUX Ipouecchl. Turbl
muto3a. Kaprnokunes u nurokunes. buojgornueckoe 3HadeHrEe MUTO3a.

Perynauus MHUTOTHYECKOrO LHMKIA KIeTkH. I[Iporpammupyemas kieToyHas TuOenb —
arornTo3.

Knerounoe sapo, XpoMOCOMBI, (PyHKIIMOHAIbHAsI TeHOMUKA. Mexanuzmul nponughepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemox. «lugpposas xiemka» — ououngpopmamuyeckue
Mooenu YYHKYUOHUPOBAHUSL KIEMKU.

JemoncTpanuu Tabmuibl U cxembl: «OKU3HEHHBIN UK KIETKN», «Muto3», «CTpoeHne
xpomocom», «Permmukanus JJHK».

OOGopynoBaHue: CBETOBOM MUKPOCKOII, MUKpPOTIpenapaThl: «MHUTO3 B KJIETKaX KOPEIIKa JIyKay.
JlabopaTopnasi padora «l3yueHne XpoMOCOM Ha FOTOBBIX MUKpOIIpenapaTaxy.
JlabopaTopnas pa6ora «HaOmoneHne mMHUTO3a B KJIETKaX KOHUMKA KOpeIIKa Jiyka (Ha

TOTOBBIX MUKPOIMpENapaTax ).



Tema 9. CTtpoenune u pyHKIMH OPraHu3MOB

buonornyeckoe  pasHooOpasue OpPraHU3MOB. OpnHOKIIETOUYHBIE, KOJIOHUAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHHSA M JKU3HEAEATENbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. baktepum,
apxeH, OJHOKJIETOYHBIC TPHOBI, OJHOKJIETOYHBIC BOJOPOCIH, Ipyrue MmpoTHCThl. KonoHuambHbIC
OpraHU3MBl.

B3anMocBsA3p yacTeld MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHW, OpraHbl U CUCTEMBI OpPraHOB.
Opranusm Kak enuHoe neinoe. I'omeocras.

Tkanu pactenuil. Tunbl pacTUTEIbHBIX TKaHEN: 00pa3oBaTelbHasl, IOKPOBHAS, IPOBOAIIAS,
OCHOBHas1, MexaHnueckasi. OcOOEHHOCTH CTpOeHMs, GYHKLUUN M PacloIOKEHHUs] TKaHEeH B OpraHax
pacTeHui.

TKaHU )KMBOTHBIX U 4Ye€JIOBEKA. THIBI )KUBOTHBIX TKAHEW: SIIUTEIINAIbHASL, COCAUHUTEIbHAS,
MbllIeyHast, HepBHasA. OCOOCHHOCTH CTpOeHHs, (DYHKIMI M paCIOJIOKEHUS TKaHEW B OpraHax
JKUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble ¥ reHepaTUBHbIE OpraHbl pacTeHui. OpraHbl U CUCTEMBI OPIaHOB
JKUBOTHBIX U 4yesioBeKa. DyHKIIMK OpraHoB U CUCTEM OPraHOB.

Omnopa Tena opranu3zMoB. Kapkac pacrenuii. CkeneTsl 0HOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbI! 1 BHYTpeHHMH ckeneT. CTPOCHHE U TUIIBI COEIUHEHHS KOCTEH.

JIBukeHue opraHu3MoB. [|BuKeHNe OTHOKIETOYHBIX OPraHU3MOB: aMEOOUIHOE, )KI'YTUKOBOE,
pecHuuYHOe. /[IBMKEHHME MHOTIOKJIETOYHBIX pPACTEHHMW: TPONM3MBI W HAacTHM. /[IBrmxkeHue
MHOTOKJIETOYHBIX )KHBOTHBIX U YEJIOBEKA: MbIlIeuHas cucrema. Pednexc. CkeneTHbie MBIIIIBI M HX
pabora.

IIntanue opranusmos. [loryonieHue BOJBI, YIVIEKMCIOIO Ia3a MU MHUHEPAIBHBIX BELIECTB
pactenusaMH. IIutanne xuBOTHBIX. BHYTpUIIOJIIOCTHOE ¥ BHYTPUKIIETOUYHOE NUIeBapeHue. Ilutanue
MO3BOHOYHBIX >KMBOTHBIX. OTzEnbl NUIIEBApUTENbHOIO TpakTa. lluieBapUTeNbHBIE JKENE3bl.
[TumeBapuTenbHas cucTEMA YEI0BEKa.

Jpixanue opranu3MoB. J[pixanue pacteHuil. [pixanwe XUBOTHBIX. uddy3us razos uepes
noBepxHOCTh KiIeTKu. KoxkHoe papixanue. JlpixaTenbHass noBepxHocTh. JKaGepHoe u nérouHoe
JpIxaHue. J[pIxaHue MO3BOHOYHBIX )KMBOTHBIX U Y€JIOBEKa. JBOJIOIMOHHOE YCIOKHEHUE CTPOEHUS
JETKUX IM03BOHOYHBIX KUBOTHBIX. [[bIXaTenbHas cucTeMa yeioBeka. MexaHu3M BEHTWIALUY JIETKUX
y NITULl U MJIEKONUTAIONMX. Perynsuus npixanus. J{prxareiabHble 00bEMBI.

Tpancnopr BewecTB y OpraHu3mMoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHU. TpaHCIIOPT BelecTB
y )KMBOTHBIX. KpoBeHOCHas cuctema u e€ opransl. KpoBeHOCHas crucTemMa O3BOHOYHBIX JKHUBOTHBIX
u yenoBeka. CepJiie, KpPOBEHOCHBIE COCYIbl U KpoBb. Kpyru kpoBooOpaieHHs. DBOIIOLUOHHBIE
YCIIO’)KHEHUSI CTPOEHUS KPOBEHOCHOW CUCTEMBI MO3BOHOYHBIX KMBOTHBIX. Pabora cepnaua u eé
perynsanus.

Beimenenne y opraHusmMoB. Beigenenue 'y pacteHuid. BblneneHue 'y KMBOTHBIX.
CoxkparutenbHble Bakyosnu. Opransl BelieneHus. GuibTpanus, cekpelnns U 00paTHOE BCachbIBaHHE
KaK MeEXaHU3Mbl pa0OThl OpraHoB BbiAeNeHUs. CBs3b TMOJOCTH Tela C KPOBEHOCHOW W
BBIIETIUTENIBHOM cUCTEMaMHU. BrlzienieHe y MO3BOHOYHBIX )KMBOTHBIX U yenoBeka. [louku. Ctpoenune
u ¢yHKIMOHUpoBaHUe HedpoHa. OOpa3zoBaHHe MOYH Y YEIOBEKA.

3ammTa y OpraHu3MoB. 3alluTa Y OJHOKJIETOUYHBIX opraHu3MoB. Criopbl OakTepuil U UCTHI
MIPOCTEUIINX. 3allUTa Yy MHOTOKJIETOYHbIX pacteHuidl. Kyrukyna. CpencrtBa NacCMBHOM H
XUMUYECKOH 3aIUThl. DUTOHIUBI.

3almnTa y MHOTOKJIETOYHBIX )KMBOTHBIX. [[OKPOBBI M X MPOM3BOIHBIE. 3alUTa OpraHu3Ma OT
6one3neil. IMMyHHas cuctema dyenoBeka. KiieTouHbli 1 TyMOpaabHBI UIMMYHUTET. Bposx1€HHBIH 1
NpUOOPETEHHBIN creluprUIecKkuii UMMYHUTET. Teopus KIOHaJbHO-CceIeKTUBHOrO nMMmyHuTterta (I1.
Opmux, ®. M. bepner, C. Tonerasa). BocnanurenbHble 0OTBETbI OpraHu3MoB. Poib BpoxkIEHHOTO
MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUM.

Pa3npaxuMocCTh U perymsanus y Opranu3MoB. Pa3apaxuMocCTh y OJHOKJIETOYHBIX OPraHU3MOB.
Takcucsl. Pa3npaxuMoCTh M peryisinus y pacTeHuil. POCToBBIE BeniecTBa U X 3HAUECHUE.



HepsHas cuctema u peduexTopHas peryisinus y ;kuBoTHbIX. HepBHas cuctema u e€ oT/Iensl.
OBOJIIOIIMOHHOE YCIIOKHEHNUE CTPOEHUSI HEPBHOM CUCTEMBI Y )KMBOTHBIX. OTIENBI TOJIOBHOTO MO3Tra
MIO3BOHOYHBIX KUBOTHBIX. Pediekc u pedaexropHas ayra. besycioBHbie U yCIIOBHBIE pe(IIeKChI.

I'ymMopasibHast perynsiuus M HHAOKPHHHAas CHCTEMa JKMBOTHBIX M 4esloBeka. JKemesbl
SHJOKPUHHOU CUCTEMBI U UX TOPMOHBI. JlelicTBHE TOPMOHOB. B3aMOCBSI3b HEPBHOU U 9HIOKPUHHOU
cucteM. [ unoranamo-runoduzapHas cucrema.

Jemoncrpauuu [loprper: U. I1. ITaBnos.

Tabmuupel U cxembl: «OIHOKJIETOYHBIE BOJIOPOCIN», «MHOTOKIETOUHBIE BOJOPOCIN»,
«bakrepun», «IIpocreiimuney, «Opranbl IBETKOBBIX pacTeHHUI», «CUCTEMBI OPraHOB [TO3BOHOUHBIX
JKUBOTHBIX», «BHYyTpeHHee cTpoeHue HaceKoMbIX», «TkaHu pacteHui», «KopHeBble CUCTEMBI»,
«Ctpoenue credisn», «CTpoeHHE TUCTOBOM MIIACTUHKNY, « [KaHU KUBOTHBIX», «CKEJeT YyenoBeKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucremay, «/lpixarenbHass cucrema», «HepBHas
cuctema», «Koxa», «MpblieuHas cucreMay, «BplaenurenpHas cuctemMay, « QHI0OKPHUHHASI CUCTEMAY,
«Ctpoenne Mbpimnb», «MMmmyHurer», «KuleyHONOJMOCTHBIE», «CXeMa MUTAHUS PACTECHUI»,
«KpoBeHOCHBIE CHCTEMBI O3BOHOYHBIX KUBOTHBIX», «CTpoeHue ruapbl», «CTpoeHHUE IIaHAPUNY,
«BuyTpeHHee cTpoeHue IoxiaeBoro uepBsi», «HepBHas cucrema poio», «HepBHas cucrema
narymkn», «HepBHas cucrema npecMblkaromuxcs», «HepBHas cucrema ntuiy, «HepBHas cucrema
MIIeKonuTamux», «HepBHas cucrema uenoBekay, «Pedexcy.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIIpenapaThl OJHOKIETOYHBIX OPIraHHU3MOB,
MUKpOIIpenaparbl TKaHEW, PaKOBUHBI MOJUIIOCKOB, KOJUJIEKIIMM HACEKOMBIX, UIJIOKOXHX, >KUBBIC
AK3EMIUIAPHl KOMHATHBIX PACTCHUH, repOapuy pacTeHUi pa3HBIX OTAEJIOB, BIAXKHBIE IperapaThl
JKUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUICKIIMH OECIIO3BOHOUHBIX JKUBOTHBIX, CKEJIET YEJIOBEKa,
o0opynoBaHue AJi IEMOHCTPAIMM ITOYBEHHOTO U BO3JAYILIHOTO NUTAHMs pacTCHUH, pacIlenIeHHUs
Kpaxmalna u OenKkoB Mmoj JeiicTBueM (epMeHTOB, 000pyAOBaHUE AJIs AEMOHCTPALUU OIBITOB IO
M3MEPEHUIO )KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTEeJIbHbBIX ABH)KEHUN, MOJIEIIN TOJIOBHOTO
MO3ra pa3INYHbIX )KUBOTHBIX.

JladopaTopHas padora «/3yueHue TKaHEH pacCTCHHI.

JlabopaTopnasi padora «l/3y4ueHue TkaHel KUBOTHBIX».

Jladoparopnasi padora «/3yueHne opraHoB IIBETKOBOTO PACTCHUSI.

Tema 10. Pa3MHOKeHHe 1 Pa3BUTHE OPTaHNU3MOB

®opMbl pa3MHOKEHHUSI OPraHU3MOB: Oecrioyioe (BKJIIoYas BETeTaTUBHOE) M MOJIoBoe. Buabl
6ecIooro pa3sMHOKEHUS: TOYKOBAHUE, CIOPYIISIINS, parMeHTalMs, KIOHUPOBaHHE.

[TonoBoe pazmuoxenue. [lonoBeie kieTku, wim rametsl. Meito3. Ctaauu meiiosa. [loBenenue
xpoMmocoM B Mero3e. Kpoccunrosep. buonorudeckuii cMbICi Melo3a M IOJ0BOro mporuecca. Melio3
U €r0 MECTO B JKU3HEHHOM IUKJIE OPraHU3MOB.

[TpenzaponpimieBoe pa3Buthe. ['ameTorenes y »xuBoTHbIX. [TonoBble sxene3sl. OOpa3oBaHue U
pa3BUTHE MOJIOBBIX KiIeToK. Criepmarorenes u ooreHe3. CTpoeHuE MOJI0BbIX KIIETOK.

OmooTBOpeHNe W SMOpPUOHANIBHOE DPa3BUTHE >XKUBOTHBIX. CIOCOOBI OIJIOJOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTeHorenes.

WNunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHEe3). DOMOPHOJIOTHS — HayKa O pa3BUTUHU
opranu3mMoB. Mopgoeenez — o0na u3 enasuwvix npobdiem smopuonocuu. Konyenyus mopghoeernos u
Mmooenu mopgozeneza. Ctaaun >SMOpHOTreHe3a KUBOTHBIX (Ha IpUMepe JArymkn). J{pobnenue. Tumbl
IpoOneHust. /Jemepmunuposanroe u HeOepMuHuUposarnHoe opooaenue. bracmyna, munvi onacmyn.
OcobeHHOCTH JpOOJIeHHS MIICKONUTAIOMNX. 3apoJbIIeBble JMCTKU (TacTpyisius). 3akiajka
OpPraHOB M TKAHEW M3 3apOJBIIIEBBIX JUCTKOB. B3anMHOE BIMSHHE YacTedl pa3BHBAKOLIETOCS
3apojpiiia (3MOpHUOHATIbHAS WHAYKIMS). 3akiajKka IUIaHa CTPOEHHS JKUBOTHOTO KaK pe3yabTar
UEepapXHUeCKUX B3aUMOJEHCTBUI TreHOB. BnusHue Ha >MOpHOHAIbHOE pa3BUTHE PA3IUYHBIX
(bakTOpPOB OKpY’KaloIIel Cpeibl.

Poct u pa3zsurtue xuBoTHbIX. [locTamMOproHanbHbIl nepuo. [Ipsmoe u HenmpsiMoe pa3BUTHE.
PazButue ¢ Mmeramopo3om y OECO3BOHOYHBIX M IO3BOHOYHBIX >KUBOTHBIX. buoiormueckoe
3HaYeHHE NPSIMOr0 U HENPSMOro pa3BUTHS, UX pacHpocTpaHeHuWe B mpupone. Tumbsl pocra
KHUBOTHBIX. DAaKTOPHI PEryJSIIMKM POCTa JKUBOTHBIX M 4enoBeka. CTaguu mocTIMOPHOHAIBLHOTO



pa3BUTHSL y KMBOTHBIX M uejoBeka. Ilepuonbl oHTOreHesa uenoBeka. CTapeHHE U CMEpPTh Kak
OMOJIOTHYECKHUE TIPOIECCHI.

Pasmuoxenue u pasputue pacrenuii. ['amerodur u copodur. Meiio3 B KU3HEHHOM IHKIIE
pactenuii. O6pa3oBanue crop B mporecce Mero3a. ['amerorenes y pactenuid. OmIoI0TBOPEHHUE U
pa3BUTHE PACTUTENIbHBIX OpPraHU3MOB. JIBOWHOE OIUIOJOTBOPEHHE Y LIBETKOBBIX PACTEHUHU.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI PEryiIsud OHTOTE€HE3a Y PACTEHHI U JKUBOTHBIX.

HemouncTpaumu [loprpersr: C. I'. HaBamun, X. [lIneman.

Tabmuubl 1 cxembl: «BereraTuBHOe pa3MHOXeHHE», «THUIBI 0eCHoJoro pa3MHOKEHHS,
«Pa3MHOXeHHE XJTaMUJOMOHAIbl», «Pa3MHOXKeHue 3BrieHbD», «Pa3MHOKEeHHE TUIPBIY, «Meno3y,
«XpomMocombl», «I'amerorenes», «CTpoeHUE SIMIEKIETKH U criepMaTro3onia», «OCHOBHBIE CTaIUU
oHTOreHe3a», «IIpsamoe n HenpsiMoe pa3BUTHEY, «Pa3BUTHE MallCKOro KyKay», «Pa3Butue capanum,
«Pa3BuTue nArymku», «/IBoiiHOE OIUIOJOTBOPEHME y LIBETKOBBIX pacTeHui», «CTpoeHue cemsiH
OJIHOJIOJIBHBIX U JIBYAOJIbHBIX pacTeHUil», «OKW3HEHHBIN LUK MOPCKOW KaIycTbD», «KU3HEHHBIN
UK MXay, « KU3HEHHBIN [IUKII MAOPOTHUKAY, «KM3HEHHBIN UK COCHBDY.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOMpENnaparbl SUIEKJIETOK W CIepMaTO30U]IOB,
Mozeib «L[uKIT pa3BUTHS JIATYIIKH Y.

Jlaboparopnass pabGora «l3yyeHue CTpPOEHHMsS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

IIpakTuyeckas padora «BpisBI€HHME NPU3HAKOB CXOJCTBA 3apOAbIIIECH IMO3BOHOYHBIX
YKUBOTHBIX).

JlaGopaTropnas padora «CTpoeHHE OPTraHOB Pa3MHOKEHUS BBICIIIMX PACTCHUIN».

Tema 11. 'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH U HI3MEHYHMBOCTH OPraHNU3MOB

HcTopus craHOBIEHUS U pa3BUTHA T€HETUKU Kak Hayku. Pabotel I'. Mennens, I'. ne ®pusa, T.
Moprana. Ponb oredecTBeHHbIX yu€HBIX B pa3Butuu renetuku. Paborer H. K. Konsroa, H. U.
BaswioBa, A. H. bemosepckoro, I'. JI. Kapneuenko, 0. A. ®wmmuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE TEHETHYECKHE TIOHSATHUS U CHUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI, aJlIeJIbHBIC
T€Hbl, aJbTEPHATUBHBIE NPU3HAKH, JOMUHAHTHBII M pELECCUBHBIA MPU3HAK, TOMO3MUIOTA,
reTepO3UroTa, YUCTas JUHUS, THOPUIBI, TEHOTHUN, (eHOoTurn. (OCHOBHBIE METO/bl TEHETUKH:
TUOPUAOTIOTHYECKHM, TUTOTOTUIECKHI, MOJNIEKYISIPHO-T€HETUYECKHI.

Hemoncrpaumuu Iloptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsros, H. H.
Basunos, A. H. benozepckuii, I'. 1. Kapneuenko, 10. A. ®unumuenko, H. B. Tumodees-PecoBckuii.

Tabmuipl U cxembl: «MeToIbl TeHETUKNY, «CXEeMbI CKPEIIMBAHUS.

Jla6opaTopnasi padora «/[po3oduia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemubanue. [lepBoiii 3aKkoH MeHaens — 3aKkoH eIMHO00pasusi THOPUIOB
nepBoro mnokxosieHus. IlpaBuno nomuHupoBanus. Bropoil 3akoH MeHnens — 3aKOH pacuICIUICHUs
npu3HaKkoB. LluTonornueckre 0CHOBbI MOHOTHOPUIHOTO CKpeluBaHus. ['unoreza 4McToThH raMer.

AHanuzupyrouiee ckpeniuBanue. [IpoMexyTouHblil XxapakTep HacilenoBaHud. PaciuerieHue
IIPU3HAKOB IIPHU HETIOJHOM JIOMUHHUPOBAHUMU.

Jurubpunnoe ckpermupanue. Tperuit 3akoH MeHenss — 3aKOH HE3aBHCUMOTO HACJIEIOBAHUS
npu3HaKkoB. LluTonornueckre OCHOBBI TUTHOPUIHOTO CKPEIIMBaHUS.

CueruienHoe HacnenoBaHue mpusHakoB. Pabotsl T. Moprana. CueruieHHOE HaclieZJoBaHHE
T€HOB, HAPYIICHHUE CLETUICHUS MEXY TeHaMH. XPOMOCOMHAs TEOPHUS HACIEACTBEHHOCTH.

I'enetuka moma. XpOMOCOMHBIM MEXaHU3M ONPENENIECHUs I0Ja. AyTOCOMBI M IIOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbIl Moji. ['eHeTudeckas CTpyKTypa IOJOBBIX
xpomocoM. HaciienoBanue pu3HaKoB, CLEIUIEHHBIX C II0JIOM.



I'enorun kak wnenoctHas cucrema. IlmeHoTponus — MHOXKECTBEHHOE JCHCTBUE TEHA.
MHOXeCTBEHHbIA ~ aJlieu3M. B3anmonaeicTBue HeauieNbHbIX TeHOB. KOMIUIEMEHTapHOCTb.
Onucras. [Tonmumepus.

['eHeTHuecKUid KOHTPOJIb PAa3BUTHS PACTEHUM, KUBOTHBIX M YEJIOBEKA, a TaKke
(U3HOIOTHYECKUX TPOIIECCOB, MOBEACHUS U KOTHUTHBHBIX (DyHKIUH. ['eHeTHUECKne MEeXaHU3MBI
CUMOHMOTEHE3a, MEXAHU3Mbl B3aMMOJICUCTBUS «XO3SIMH — IMapa3uT» U «XO35SUH — MHUKPOOHOMY.
['eHeTHYECKUE aCTEeKThl KOHTPOJSI M M3MCHEHHS HACJICICTBEHHOW HH(POPMAIMH B MOKOJICHHSIX
KJICTOK U OPTaHU3MOB.

Hemoncrpaumu [loprpersr: I'. Menaens, T. Mopras.

Tabmumpl u cxembl: «llepBblii U BTOpOH 3akoHBI Menaens», «Tpetuit 3akoH MeHaems,
«Ananuzupymolee ckpemuBanue», «HemomHoe nomunHupoBanue», «CHEMJIEHHOE HACIEIOBAHHE
MIPU3HAKOB Yy Apo30oduiiely, «I'eHeTuka moma», «Kapuotumn demnoBekay, «Kapuotum apo3oduib,
«Kapuorun ntuub», «MHOKECTBEHHbBIN AJJIENU3M», «B3anMo1eiicTBUE T€HOBY.

OOGopynoBaHue: MOJETb JUIA JEMOHCTPAIMM 3aKOHOB €IMHOOOpa3usi THOPHIOB IEPBOTO
MOKOJICHHSI W pACIICIUICHUS TPU3HAKOB, MOJEIb Ui JIEMOHCTpAlMM 3aKOHAa HE3aBUCHUMOTO
HAaCJICIOBAaHUSl MPU3HAKOB, MOJEINb IS JIEMOHCTPAIIMU CIEIJICHHOIO HACJEIOBaHMS MPU3HAKOB,
CBETOBOI MUKPOCKOII, MUKpompenapar: «Jpo3zodusnay.

IIpakTuyeckas pa6ora «M3yyeHue pe3yabTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUA Y
TPO30(HITBD».

IIpakTuyeckas padora «3yueHue pe3ynbTaTOB IUTHOPUAHOTO CKPELIUBAHUS Y
TPO30(HITBD».

Tema 13. 3akoHOMEPHOCTH U3MEHYMBOCTH

B3aumoneiictBue reHotuna u cpeisl npu  (GopMupoBaHMM (peHoTuna. V3MeH4YHBOCTH
npu3HakoB. KauecTBeHHbIE M KOJIMUYECTBEHHBIE PU3HAKY. BU/Ibl K3MEHUYMBOCTH: HEHACIIEICTBEHHAS
Y HaCJICZCTBEHHAs.

MomudukanronHass U3MEHUYUBOCTh. Poib cpenbl B pOpMHpPOBaHUM MOIUPUKAIIMOHHON
u3MeHunBocTd. Hopma peakium npusHaka. Bapuanuonsslil psjg u BapuanuonHas kpusas (B.
Horanucen). CpolicTBa MO (DUKAIIMOHHON H3MEHYUBOCTH.

I'eHoTnMuUeckass W3MEeHYMBOCTH. (CBOMCTBA TI'€HOTUIIMYECKOM HW3MEHUYUBOCTH. Bumsl
FeHOTUITNYECKOW N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallHOHHAs!.

KomOuHnaTtuBHass M3MeHYMBOCTb. Meio3 M MONOBOW Mpolecc — OCHOBa KOMOMHATHBHOMN
M3MEHYUBOCTU. PoJIb KOMOMHATHBHON M3MEHUYMBOCTH B CO3JJaHMM F€HETHMUYECKOTO pa3HooOpa3us B
npeenax OJHOro BUAA.

MyTtanroHHass HW3MEHUYUBOCTb. Buabl MyTaluil: TeHHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CnoHTaHHblE ¥ MHAYLMPOBAaHHBIE MyTalWU. SINEpHbIE M LUTOIUIA3MATUYECKUE MYTAlUU.
ComaTnueckue 1 nojaoBble MyTauu. [I[puunHbI BOSHUKHOBEHUSI MyTalluid. MyTareHbl U UX BIUSHUE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOIO Ipolecca. 3aKOH TOMOJIOTMYECKHX PsIOB B
HacsencTBeHHoW nu3MenunBocty (H.M. BaBunos). BHesiepHast ©3MEHUMBOCTb U HACJIEICTBEHHOCTb.

Onuzenemuxa u 9SNUEHOMUKA, pOJb INULEHEMUYecKUx GQakmopos 6 HACIe008aHUU U
UBMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOS V OP2AHUZMOS.

JleMoHCTpanun

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

Tabmuubl u  cxembl: «Buasl u3MeHuUMBOCTHY», «Moau(UKAMOHHAS W3MEHYUBOCTDHY,
«KomOmHaTHBHAsT W3MEHUYMBOCTHY, «Meio3», «OminomoTBopenne», «I eHeTndueckue 3a00aeBaHUs
yesnoBekay, « Buasl myraruin.

O6opynoBaHue: KHUBble M TepOapHble HK3EMIUIAPbl KOMHATHBIX pPAacTEHUH, PHUCYHKHU
(poTorpadum) KUBOTHBIX C Pa3TUUHBIMU BHIAMU U3MEHYHBOCTH.

Jladoparopnasi  padora  «lcciemoBaHue — 3aKOHOMEPHOCTEH  MOAU(UKAITMOHHOU
M3MEHUYUBOCTHU. [TocTpoeHne BapuallMOHHOTO psiAa U BapuallMOHHOW KpUBOII».

IIpakTuyeckas padora «MyTauu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIpENapaTax)».

Tema 14. I'eneTnka yejioBeKka



Kapuortun yenoeka. MexayHapoiHast mporpaMma UCCieI0BaHMs TeHOMa YyenioBeka. MeToabl
U3Y4YECHHUS TEHETUKH  4YellOBeKa: TEHEaJOTMYeCKHil, OJM3HELOBbIM, IUTOTeHETHUYECKUH,
NONYJSALUOHHO-CTATUCTUYECKUN,  MOJICKYJIApHO-TeHeTHUYeCKui. COBpPEMEHHOE  OIpeesIeHHE
TE€HOTHIA: MMOJHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIUPOBAHUE, B TOM 4ucie ¢ nomoupbto [I1P-
aHanmza. HacrnencTBeHHslie 3a001eBaHus 4elloBeKa. [ eHHbIE M XpOMOCOMHBIC OOJIC3HH YeNIOBEKa.
bone3Hn ¢ HaclenCTBEHHOM NPEeNpacloOKEHHOCTbIO. 3HAYEHUE MEIULMHCKOW TE€HETHKU B
NPEIOTBPAIICHNN W JICYCHUHM TEHETUYECKHX 3a00eBaHM dYeloBeKa. MeIuKO-TeHETHYECKOe
KOHCYJIbTHpOBaHHE. CTBOJIOBbIE KJIETKH. [IOHATHE «reHeTHYecKkoro rpysa». DTHYECKUE aCIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enernyeckue (HakTOpbl MOBBIIICHHONW YYBCTBUTEIBHOCTH YeJIOBeKa K (U3NYECKOMY U
XAMHYECKOMY 3arps3HEHUIO OKpYKarolen cpenbl. ['eHeTnueckas npeapacnoioKEHHOCTh YEIOBEKA
K MaTOJOTUSM.

JleMoHCTpaL U

Tabmunpel u cxembl: «KapuoTtunm uyenoBeka», «MeToapl HW3y4YeHHs] T€HETHKU YEIOBEKa»,
«"enernueckue 3a00JEBaHUS YETIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUEe U aHAIU3 POJIOCIOBHOW.

Tema 15. Cenexuusi opraHu3mMoB

JloMecTukanus u ceekius. 3apokIeHUe CeeKIuu U Jomectukanuu. Yuyenue H. 1. BaBunosa
o IleHTpax MPOUCXOKIACHUS U MHOTO0Opa3usi KyJIbTYPHBIX pacTeHHU. PoJIb celnekuu B CO3/IaHuU
COPTOB PacTeHUM U NOpoA KUBOTHBIX. COpT, MOpPOAA, TAaMM. 3aKOH T'OMOJIOTMYECKUX DPSIOB B
HacsieacTBeHHOU n3MeHunBocty H. V. BaBuiioBa, ero 3HaueHue 1 CeeKIIMOHHONW padoThl.

MeTtoapl ceneKunOHHONW paboThl. MIcKycCTBEHHBIM OTOOp: MacCOBBIM M MHAMBHUIYaJTbHBIMH.
Oranbl KOMOWHAIIMOHHOW celeKiuu. VchmbITanue mpou3BoguTeNield 1Mo moToMcTBy. OTOOp 1O
TEHOTHUITY C TMOMOIIBI0 OLEHKHU (PEHOTHMA MOTOMCTBA U OTOOP MO T'E€HOTHUITY C MOMOIIBIO aHATN3a
JAHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEJNEKIIMOHHOM paboThl. PammanuoHHbIl U
XUMHUYECKHI MyTareHe3 Kak HCTOYHHUK MYTAIMi Y KyJbTYpHBIX (hOpM OpraHu3MoB. Vcrosib30Banme
T€HOMHOTO pEIaKTUPOBaHUS M MeToAoB pekomOuHaHTHBIX [JIHK 11 momydeHuss mMcXomaHOro
MaTepualia sl CeJEKINH.

[Tonyuenue  monuIuionAoB. BHyTpuBHMmoBas  ruOpuausanus.  bauzkopoJcTBeHHOE
CKpellMBaHue, UiIu HHOpuAUHT. HepoacTBeHHOE CKpeluBaHue, Wi ayTOpuauHr. ['erepo3uc u ero
npuunHbl. Mcnons3oBanue rereposuca B cenekuud. Otnanéunas rudpuamszarus. [Ipeomonenue
Oecruiousi MEXBUIOBBIX THOPUIOB. JlOCTHMIKEHUS CEJEKIMH PACTEHWW U >KUBOTHBIX. «3enénast
DPesoIOYUY.

CoxpaHeHHEe U U3y4eHHEe TeHETUUECKUX PECYPCOB KYJIbTYPHBIX PACTCHUM U UX JUKUX POAUUEH
JUTSL CO3/IaHUsI HOBBIX COPTOB U THOPUIOB CETbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue
U YnpaeneHue 2eHemudecKuMu pecypcamu CenbCKOX03AUCTEEHHbIX U NPOMbBICIOBbIX ICUBOMHDBIX 8
yenax YIydueHus Cyuecmeyiomux U co30aHusi HO8bIX NOpoo, JTUHUL U KPOCCO8, 8 MOM HUCIe C
NpUMEHEeHUEeM COBPEMEHHBIX MemOo008 HAYYHBIX UCCTIe008aAHULL, NepPedo8blx UOeli U NepCneKmMUEHbIX
MexXHON02UI.

JleMoOHCTpaLun

[Toptpersr: H. W. BaBunos, 1. B. Muuypun, I'. /1. Kapneuenko, I1. II. JIykpsanenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuiel u cxembl: «L[eHTPBI TPOUCXOXKACHUS U MHOTO00pa3us KyJIbTYPHBIX PACTEHUI»,
«3aKOH TOMOJIOTMYECKHX PAIOB B HACIEICTBEHHOW W3MEHUYHUBOCTH», «METOIbI CEICKIHN,
«Otnanénnas rudpuanzamnusy, «MyTareHes3».

Jladoparopnasi padora «/3ydeHue COpTOB KYJIbTYPHBIX PACTEHHH W TOPOJ JTOMAITHUX
JKUBOTHBIX).

JlaGoparopHas padora «/3yueHrne METOI0B CEJIEKIIMU PACTEHUI.

IIpakTyeckas padora «IIpuBuBKa pacTeHUI».



Ikekypensi «OCHOBHBIE METOJIbI U JIOCTUXKEHHUS CEJEKIMU PACTEHHM W JKUBOTHBIX (HA
CEJIGKIIIOHHYIO CTaHIUIO, IJIEMEHHYI0 (GepMy, COPTOMCHBITATENbHBII y4acTOK, B TEIUIHYHOE
XO035ICTBO, B JIA0OPATOPHUIO arpOYHUBEPCUTETA WM HAYYHOTO IIEHTPA).

Tema 16. BHOTEeXHOJIOTUA M CHHTeTHYeCKAasi OMOJIOTHsA

OOBEKThI, HUCIONb3yeMble B OHMOTEXHOJIOTMHM, — KIJIETOUYHbIE M TKAHEBBIC KYJbTYPHI,
MUKpPOOPTraHU3MBbI, UX XapaKTepucTuka. TpaauionHas OMOTeXHOIOTUs: XJIeboneueHue, MoyaeHue
KHACIIOMOJIOYHBIX ~ MPOAYKTOB,  BHHOnenue.  MukpoOuonorunueckuii  cunte3.  OOBEKTHI
MUKpoOuosornyeckux TexHosoruii. [I[ponsBoactso Oeiaka, aMUHOKHUCIOT U BUTAMHHOB.

Coztanue TeXHOJIOIMM U HHCTPYMEHTOB LIEJIEHAIIPABICHHOTO U3MEHEHHSI 1 KOHCTPYHUPOBaHUS
T€HOMOB C LIEJIBIO MTOJIYYEHUsI OPraHU3MOB M UX KOMIIOHEHTOB, COJEPKAILMX HE BCTPEUAIOIINECS B
pUpojie OMOCUHTETUYECKHUE MYTH.

Kinerounas unxeHepus. MeTtonpl KyabTypbl KIE€TOK W TKAHEM pAacCTEHUHW U KUBOTHBIX.
Kpuobanku. Comaruueckas ruOpuaM3anvs W CcOMaTHYecKuid sMmOpuoreHes3. Mcmonbp3oBaHue
rarjiouJIoB B CEIIEKUUU pacTeHuil. [lomyuenue MoHOKIOHANbHLIX anmumen. Hcnonvsoseanue
MOHOKIIOHANbHBIX U NOIUKTOHATbHLIX aHmumen 6 meouyune. VICKyCCTBEHHOE OIUIOJJOTBOPEHMUE.
PekoHCTpyKLMS SWLIEKIETOK U KJIOHMPOBAHUE >KMBOTHBIX. MeTOJ TpaHCIUIAHTALMH AJI€p KIIETOK.
Texnonoeuu  0300poGneHus,  KyIbMUGUPOBAHUL U  MUKDPOKIOHANbHO20 — PA3MHONCEHUS
CeNbCKOXO3AUCBEHHBIX KVIbIYD.

XpOMOCOMHAsi M TE€HHass WHKEHepus. VICKyCCTBEHHBIM CHHTE3 I'€Ha U KOHCTPYHpPOBAHHE
pexombunanTHeix [IHK. Cozoanue mpamnceenuvix opeanusmos. JloCTUKEHUS U TEPCHEKTUBBI
XPOMOCOMHOM ¥ T€HHON MHKEHEPHUH. DKOJIOTHIECKUE U ITHIYECKUE TTPOOIEMBbl TCHHOM MH)KEHEPHUHU.

Menunuackue OuorexHosorun. [loctreHomHas mudposas menunmua. [T1P-auarnocruka.
MeTab0I0MHBIM aHATTN3, TEHOIICHTPUYECKHIA aHAITN3 TIPOTEOMA YEIIOBEKA JIJISl OLICHKU COCTOSTHUS €T0
30poBbs. Vcronb30BaHre CTBOJIOBBIX KJIETOK. TapreTHasi Tepanusi paka. 3D-OuonHkenepus asis
pa3paboTku PpyHIaAMEHTATIBHBIX OCHOB MEAMIIMHCKUX TEXHOJIOTHH, CO3/ITaHUS KOMIUICKCHBIX TKaHEH
COUETaHHEM TEXHOJOTUil TPEXMEpPHOro OMONPUHTHHra M cKapoIaUHra AN peleHUs 3aaad
MEPCOHAIM3UPOBAHHON MEIUIIMHBI.

Coznanue BEKTOPHBIX BakIMH C IENb0 OOecreueHuss KOMOMHMPOBAHHOW 3alllUTHl OT
Bo30Oynuteneit OPBU, ycraHOBiieHME MOJIEKYISIPHBIX MeXxaHU3MOB (yHKuuoHupoBanus PHK-
COJIep>KalliX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHMUs YETTOBEKA U JKUBOTHBIX.

JleMoOHCTpaLun

Tabmuie! u cxeMbl: «Vcmonp30BaHHE MUKPOOPTaHU3MOB B IIPOMBIIIIEHHOM MTPOU3BOJICTBE,
«Kierounasa unxenepus», «I 'eHHast UHKEHEPUS».

JlabopaTopnasi pa6ora «l3yueHne 00beKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «IloayyeHrne MOJTOYHOKHUCIBIX TPOIYKTOBY.

IKeKkypeusi «buoTexHONMOrusT — BaKHEWIas MPOU3BOJUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIHYECKOe MPOU3BOACTBO).

11 kaace

Tema 1. 3apoxkaenue u pa3BUTHe BOJTIOLMOHHBIX NPeACTaABIeHUI B 0M0JIOTHH

OpomononHas teopus Y. [apsBuna. [Ipeanocsiku BOSHUKHOBEHUS JapBUHHU3MA. JKU3HB
U Hay4Has JesTenbHocTh Y. [lapBuHa.

JIBIDKyIIME CUITBI HBOJIOIIUH BU10B 110 Y. /lapBuHY (BBICOKAst HHTEHCUBHOCTD Pa3MHOKEHHS
OpraHU3MOB, HACJIEJICTBEHHAs H3MEHYMBOCTh, OOpb0a 3a CyIIECTBOBAHUE, €CTECTBEHHBIH U
UCKYCCTBEHHBII 0TOOD).

Odopmienne cunteTnueckoi Teopun Bomoiuu (CTD). HelTpanbHast TEOpHsS SBOJIOIHH.
CoBpeMeHHas BOJIONHMOHHAs OHONIOTHS. 3HAYCHHE 3BOJIOIMOHHON TeopuH B (POPMHUPOBAHUM
€CTECTBEHHO-HAyYHON KAPTUHBI MUDA.

JemoncTpanum: noprpersl: Apucrorens, K. JIunneit, XK. b. Jlamapk, 9. K. Cent-Unep, XK.
KroBbe, Y. [lapsun, C. C. YerBepuxos, U. U. [lImansraysen, . Xonaeitn, . K. benses; Tabmuipt
u cxembl: «Cuctema >xuBoil mpupoasl (mo K. Jlunuero)», «JlecTHHIa >XKUBBIX CyIIECTB (1O



Jlamapky)»,

«Mexanu3M GOpMHUPOBAHUS TTPUCTIOCOOICHUH Y pacTeHUH U KUBOTHBIX (110 Jlamapky)», «Kapra-
cxema Mapmpyta nyremectBus Y. Jlapsuna», «Haxomku Y. dapBuna», «@opmbl 60pbOBI 32
cymecTtBoBaHue», «Iloponsl rony6eit», «MHoroobpasue KynbTypHbIX (hopM KanmycTbl», «[lopoabl
JIOMAIITHUX JKUBOTHBIX», «Cxema oOpa3zoBaHusi HOBBIX BHIOB (o Y. JlapBumny)», «Cxema
COOTHOILIEHUS JBIKYIIUX CHUJT 3BONIOIUNY», «OCHOBHBIE IOJIOKEHUS CHUHTETUYECKOH Teopuu
IBOJIIOLIUN.

Tema 2. MUKpO3BOJIIOIHSA U €€ pe3yJibTaThl

[Tonmymsiuust Kak »dieMeHTapHas eauHuua 3Boiatoluu. COBpEMEHHBIE METOJbl OLEHKU
TEHETUYECKOTO Pa3HOoO00pa3usl U CTPYKTYphl momyisuuid. M3meHenne reHodoH1a MOMyJsSIUU KaK
AJIEMEHTAapHOE 3BOJIOLMOHHOE SBJIEHHME. 3aKOH TeHeTudeckoro pasBHoBecus JIx. Xapau, B.
Baiiabepra.

OnemeHTapHble  (aKTOpbl (IBMXKYIIME CHIIBI) SBOMIOLMH. MYyTallMOHHBIM — Tporecc.
Komb6unaruBHast u3MeHUMBOCTbh. [[peiid reHoB — citydaiiHble HEHAINpaBICHHbIE U3MEHEHHUS YacTOT
auteneid B nomyisnusax. Jddext ocHoBatens. Ipgexm OymuvLiouno2o zopaviwika. CHudicenue
2EHeMUYeCcKo20 pazHooopasus: npudunsvl u cieocmeus. llposenenue s¢ghghexma Opetiha ecenos 6
oonvwux u  maneix nonyaayusx. Murpanuu. MW3omaumus  momynsuuii:  reorpaduveckas
(mpocTpaHCTBeHHasl), OroIoruueckas (pernpoyKTUBHAS).

EcrecTBeHHBIH 0TOOP — HaNpaBIsOMMiA GakTop 3Bomonnd. GOpMbI €CTECTBEHHOTO 0TOOpa:
OBUKYIIUN,  CTaOWIM3UPYIOIIMKA,  paspeiBalomuid  (au3pynTuBHbi).  [lomoBoit  oTOop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATIBHOTO MTOBECHUSI )KUBOTHBIX.

[TpucnocoO0IeHHOCT, OpPraHU3MOB Kak pe3yJdbTaT MHUKPOIBOMIONUH. BO3HHUKHOBEHHE
nprucnoco0IeHni y opraHu3MoB. ApoMopdo3bl U uanoananTauuu. [Ipumepsl mpucmocodieHui y
OpraHu3MoB:  Mopdoiorudeckue,  (QU3NOIOTHYECKHE, OMOXMMHUYECKHE,  IOBEIACHUYECKHUE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kputepunm u cTpykTypa. BumooOpazoBaHue Kak pe3yiabTaT MHKPOIBOJIOIHH.
Wzomsiust —  kirodeBodt  pakTop BumooOpazoBanms. Ilyrh W cmocoObl  BHI000pa30BaHUS:
ajionaTpuyeckoe  (reorpaduyeckoe),  CHUMIATPUYECKOE  (IKOJOTHYECKOE), «MTHOBEHHOE»
(monummonan3anus, rudpuanzanus). JJuTeIbHOCTh SBONIOIIMOHHBIX IPOIECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HO0Opa3usl.

Ponp  3BOmronMOHHON  Ouwosiornu B pa3pabOTKE HAy4YHBIX METOJOB  COXPaHEHHUS
O6uopazHooOpazusa. MUKPOABOMIONMS M KOIBOJIOLUS Mapa3uTOB M MX XO031€B. MexaHU3MbI
(bopMHUPOBaHMS YCTOMYMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoHCTpanuu

[Toptpetsr: C. C. YerBepukos, J. Maiip.

Tabmuipl U cxembl: «MyTallmoOHHAsT U3MEHYUBOCThY, «llomynsinuoHHas CTPYKTypa BUIA»,
«Cxema nposiBiieHHs 3aKkoHa Xapan—BaiinOepray, «JIBuxKyIiye cuiibl 3BOTOLUNY, «IKOJIOTHYECKas
U30JIALUS oMYA ceBaHCKOM Gopenny, «'eorpadudeckas n30aa1us TMCTBEHHUIIBI CHOUPCKOM
Y JIMCTBEHHHULIBI 1aypcKoi», «[lomynsioHHbIe BOJIHBI YMCIEHHOCTH XUIIHUKOB U XKeEPTBy», «Cxema
JeMCTBUSL €CTECTBEHHOro 0TOopa», «DopMbl 60pbOBI 3a cyiiecTBoBaHHE», «VHAYyCTpHATbHBIN
MenaHusm»,  «KuBble  uckonaemble»,  «l[lokpoBUTENTbCTBEHHAass  OKpacka  YKUBOTHBIXY,
«IIpenynpexnaromias OKpacka KUBOTHBIX», «DU3N0IIOTHYECKUE aJanTanuny,
«IIpucmoco6IeHHOCTh OPTAaHU3MOB M €€ OTHOCUTEIIBHOCTEY, «KpuTtepuu Bunay, « Buapi-1BOMHUKNY,
«CTpyKTypa BUJa B Ipupoje», «CrnocoOsl BU1000pa3zoBaHusy, «I eorpaduyeckoe Bugo00OpazoBaHue
TpEX BHUAOB JaHABIIICH», «IKOJIOTHMYECKOe BHUI000pa3oBaHHE BHUJIOB CHHHUL, «[lomummonsisl
pacrenuit», «KamycTHo-peaeyHbIit THOPUIY.

O6opynoBanue: repbapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, 4yyyena NTHUIl U 3Beped ¢
OpUMEpaMu Pa3IMyYHBIX IMPHUCIIOCOONEHHM, dYydyena NTHIl W 3Beped pas3HbIX BUAOB, repOapuu
pacTeHui OJIM3KUX BHUJIOB, 00PA30BABIINXCS PA3IMYHBIMHU CIIOCOOAMHU.

JlaGopaTopHas paGora «BrIsgBIeHIEe H3MEHUYUBOCTH y 0COOEH OJJHOTO BHIa».

Jladboparopnasi pabora «[IpucnocoOneHuss OpraHM3MOB W HMX  OTHOCHTEIbHAS
EIeCO00Pa3HOCTHY.



JlaGopaTopHnas pa6ora «CpaBHEHHE BHIOB 110 MOP(OIOTHIECKOMY KPHUTEPHION.

Tema 3. Makpo3Bosouus U eé pe3yibTaThl

MeTtoabl u3yuyeHuss Makpo3Boironuu. llaneoHTonornueckne MeTo/bl U3yUEHUs! SBOJIIOLMM.
[Tepexonnblie GopMbl U PUIIOTEHETUYECKHE PSIJIbI OPIaHU3MOB.

Buoreorpaduyeckne meronbl u3yueHus 3Boironuu. CpaBHeHHE GIIOpHI U (hayHbI MATEPHKOB U
ocTpoBoB. bruoreorpapuyeckue odnactu 3eminu. Buibl-5HIEMUKN U PETUKTHIL.

OMOpHOJIOTHYECKUE M CPaBHHUTEIBHO-MOP(OIOTHYECKHE METOAbl H3YyUEHHs 3BOJIOLNU.
['eHeTMYECKHME MEXAHU3MbI DJBOJIIOLMM OHTOI€HE3a M IIOSABICHHUS JBOJIOLUOHHBIX HOBILECTB.
['oMosiornyHble U aHAJIOTMYHBIE OpraHbl. PynuMmeHTapHble OpraHbl M aTaBU3Mbl. MoOJEKyJIspHO-
reHeTH4ecKre, OMOXMMHUYECKHE M MAaTeMAaTHYeCKUE METO/Ibl 3y4eHUs 3BOJIOLUHU. ['oMoIornuHbIe
reHbl. COBpeMEHHBIE METO/IbI TOCTPOCHHS (PUITOTEHETHUECKUX JICPEBBEB.

XPOMOCOMHBIE MyTallui U SBOJIIOLMS TEHOMOB.

OO0mmue 3akoHOMEepHOCTH (TIpaBUiIa) SBONIONMH. [Ipunyun cmenst @hynxyuii. HeoOpatuMocThb
IBOJIIOLIMM. AfjanTUBHAs paauanns. HepaBHOMEPHOCTh TEMIIOB BOJIIOLIHH.

JleMoOHCTpaL U

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

Tabmumel U cxeMmbl: «DHUIOTEHETUYECKHA PSJI JIOMIAIN», «APXCONTEPHKCY, «3BEpO3yObIe
auepsl», «Creronedans», «PuHnoduren», «CeMeHHbIE TaOPOTHUKNY, «bruoreorpapuyeckue 30HblI
3emimy», «/Ipelid xoHTHHEHTOBY», «PenukThl», «HauyanpHble cTaguu >MOPHOHAIBFHOTO PA3BHTHUS
IIO3BOHOYHBIX JKUBOTHBIX», «['OMOJOrMYHBIE M aHAJIOTMYHBIE OpraHb», «PyIUMEHTHD,
«ATaBU3MBI», «XpOMOCOMHBIE HaOOpbl 4YelOBEeKa M MIMMIaH3e», «[J1laBHble HampaBlieHUs
3BOJIIOLUMY, «OO0II1e 3aKOHOMEPHOCTH HBOJIFOLIHM.

OO6opynoBaHue: KOJUICKINH, TepOapuu, MYJIsIKH HCKOTIAEMBIX OCTATKOB OPTaHU3MOB, MYJISIKU
TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPIaHOB U aTaBU3MOB, KOJUIEKIIMA HACEKOMBIX.

Tema 4. IIpoucxosxnaeHue U pa3BuTHe )KU3HU HA 3emJie

HayuHble rumore3pl HPOMCXOXKACHUS JKU3HM Ha 3emie. AOHOreHe3 U IaHCHEpMUs.
JloHayuHble TpPEICTABICHUS O 3apOKICHUM >KU3HM (KpeaunoHu3M). ['umore3a MOCTOSIHHOTO
camo3apoKJIeHus KNU3HU U €€ onposepxkeHue oneltaMu @. Penn, JI. Cnamnanuanu, JI. Ilacrepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHOBHBIE 3Tanbl HeOpraHuueckoi spomounu. IlnaHerapHas (reonoruyeckas) SBOJIOLUS.
XuMuyeckasi 3BoJIOLUsA. AOUOTEHHBIN CHUHTE3 OPraHMYECKUX BEIECTB U3 HeopraHmdeckux. OneiT
C. Mumnepa u I'. FOpu. OOpa3oBanue nonuMepoB u3 MoHomepoB. KoauepBarHas runoresza A. .
OnapuHa, runote3a nepsuuHoro OynboHa J[kx. XomnzaelHa, reHerndeckas runoresa I'. Mémnepa.
Pu6oszumer (T. Yex) m rumoresa «vupa PHK» V. Tunbepra. dopmupoBanue MmemOpaH u
BO3HUKHOBEHHUE MPOTOKJIETKH.

Hctopus 3emsmm u  Meroabl €€ u3ydeHMs. [VIckomaemMbple OpPraHMYECKHME OCTaTKH.
["'eoxponosorus u e€ metopl. OTHOCUTEIbHAS U A0COIIOTHASI Te0OXpOHOIOTHsL. ['eoxXpoHoIornyeckas
LIKaJIa: S0HBI, 3Pbl, IEPUOJBI, JITOXH.

HavanbHbple aTanbl opraHuueckod sBomonuu. [losBIEeHHE W 3BOMNIONMS NEPBBIX KIIETOK.
Opomonuss  MetabonusMa. Bo3HukHOBeHME mepBBIX 3KocucTeM. COBpeMEHHbIE MUKPOOHBIE
OMOIIEHKHU KaK aHAJIOT NMepBbIX Ha 3emiie coobmiectB. CTpoMaronutsl. [IpokapruoTsl M 3yKapHOTHL.

[Tpoucxoxaenue 3ykapuor (cuMOMOTeHe3). DBOIIOIHMOHHOE TMPOUCXOXKIECHUE BHPYCOB.
[IpoucxoxaeHne  MHOTOKJIETOYHBIX ~ OpPraHM3MOB.  BO3HHKHOBEHHWE  OCHOBHBIX  TpYIII
MHOTOKJIETOYHBIX OpPTraHU3MOB.

OcHOBHBIE 3Talbl IBOJIOLUHU BBICIINX pacTeHUil. OCHOBHBIE apoMop(]o3bl pacTeHuil. Beixon
pacteHuii Ha cymy. [losiBieHHE CIIOPOBBIX pacTEHUi U 3aBOEBaHUE MU CcyllId. CEMEHHBIE PACTEHHUSL.
[TpoucxoxaeHne NBETKOBBIX PACTEHHIA.

OcCHOBHBIE 3Tanbl 3BOJIIOLMU KUBOTHOrO Mupa. OCHOBHBIE apoMOp(03bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX TUIOB. [lepBble XopaoBbIE
*KHUBOTHBIE. JKM3Hb B BOjE. DBOMIONMS MO3BOHOYHBIX. [IpomcxokiaeHne ampuOUid U penTUIMMA.
[IpoucxoxaeHne MiIeKonmUTarONMX © nTHN. [IpuHmun xiarodeBoro apomopdoza. OcBoeHme
0€CII03BOHOYHBIMU U I03BOHOYHBIMU KUBOTHBIMH CYIIIH.



Pa3BuTHe xu3HM Ha 3emiie 10 3paM U MepUoJaM: apXxeu, MpoTepo30H, Maneo30i, ME3030i,
KaiftHOo30M. OOmmas XxapakTEepUCTHKA KJIMMATa U Te0JIOTHYECKUX TporeccoB. [losBieHne u pacuser
XapaKTEpHBIX OpPraHM3MOB. YTiieoOpa3oBaHUE: €ro yCJOBUS W BIUSHHE HA Ta30BBIA COCTaB
aTMocChepBhl.

MaccoBbie BBIMHUpAHUsI — SKOJOTMYECKHE KPU3HUCHI Mpouuioro. I[IpuyuHbl U ClieacTBUS
MacCOBBbIX BbhIMHpaHHi. COBPEMEHHBIM 3KOJIOTMUECKHH KpPHU3HC, ero ocoOeHHocTu. IIpobnema
coxpaHeHHs OMopa3HooOpas3us Ha 3emiie.

CoBpemeHHasi cucTeMa OpraHuueckoro mupa. [IpuHIMNBI KiIacCU(pUKAUU OpPraHU3MOB.
OCHOBHBIE CUCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JemMoHCcTpauMu

[Toptpersr: ®@. Peau, JI. Cnamnanuanu, JI. Tlactep, . U. Meunukos, A. U. Onapun, [[x.
Xonpgewn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmumer u cxembl: «Cxema ombita @. Penm», «Cxema ombita JI. Tlactepa mo u3ydeHuro
caMo3apoxkieHus: xku3Hu», «Cxema ombiTa C. Mwmiepa, I'. FOpu», «OTanbl HeopraHudeckon
sBosoLMn», «l'eoxpoHonornyeckas mkana», «HauanbHble 3Tanbl OPraHUYECKOW 3BOJIOLUN»,
«Cxema 00pa3zoBaHusl dyKapuoT MyTEM cuMOuoreHnesa», «CucreMa ®KUBOW npuposl», «CTpoeHue
BUpyca», «Apomop¢o3bl  pacteHuit», «PuHnoputhl», «OJHOKIETOYHBIE  BOAOPOCINY,
«MHOrOKJIETOUHbIE BOJOPOCIN», «Mxu», «llanopotHukm», «I'otocemeHnHbie pacTeHus», «Oprassl
[[BETKOBBIX pacTeHui», «CxeMa pa3BUTHS JKUBOTHOIO MHPa», «ApoMOp(hO3bl KUBOTHBIXY,
«[Ipocreiimmey, «Kumeunononoctueiey», «llmockue uyepBu», «Unenucronorue», «PoIObD,
«3emHoBogHBIEY, «lIpecMbikaromuecs», «lItuney, «Mnekonurawomue», «Pa3Butue XKu3HM B
apxeickoil spe», «Pa3Butue XU3HU B MPOTEPO30UCKOM 3pen, «Pa3BuTHE KU3HU B MAJIE030MCKOU
ape», «Pa3sBuTHE XKU3HM B ME3030MCKOM 3pe», «Pa3BurTHe XWU3HM B KAMHO30MCKOM 3pey,
«CoBpeMeHHasl CUCTEMa OPraHUYECKOr0 MUPay.

O6opynoBanue: repdapuu pacTeHUM PA3IUYHBIX OT/AEIOB, KOJJICKIIMM HACEKOMBIX, BIIAXKHBIC
npenaparbl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM WITIOKOXKHX, CKEJIEThl MO3BOHOYHBIX
KUBOTHBIX, UydeJia ITHUI] U 3BEpei, KOJJIEKIIUN OKaMEHEJIOCTEH, MOJIE3HbIX UCKOMAeMbIX, MYJISKU
OpPraHUYECKUX OCTAaTKOB OPTraHU3MOB.

BupryanbHaa JaGoparopHas paGora «MogenupoBaHue onbiToB Mumiepa—tOpu 1o
M3YYEHUIO a0MOTEHHOTO CHHTE3a OPraHMYECKUX COSAMHEHUN B IEPBUYHOMN aTMocdeper.

Jladboparopnasi pabora «/3yueHne U ONHCAaHHE WMCKOMAEMBIX OCTAaTKOB JPEBHUX
OpPTaHU3MOBY.

IIpakTuyeckas padora «3yueHne o0cOOEHHOCTEN CTPOEHNUSI PACTEHUHN Pa3HBIX OTIEIIOB.

IIpakTuyeckas padora «3yueHue 0cCOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Pa3pnens! u 3agaun auTponosoruu. MeToasl aHTPOIIOJIOTUH.

CraHOBJIEHHE TPEACTABICHUNH O IPOUCXOXKACHUMU YeJIoBeKa. PenuruosHesle BO33peHUS.
CoBpeMeHHbIE HAYUYHbIE TEOPUH.

Cxo/1cTBO UenoBeKa ¢ KUBOTHBIMU. CHUCTEMAaTHYECKOE MOJIOKEHHE YenoBeka. CBUIETENbCTBA
CXOJICTBA 4YeNIOBE€KAa C JKUBOTHBIMU: CpPaBHUTEIHHO-MOP(HONIOrHUecKre, SMOPHOIOTHYECKUE,
¢duznonoro-6MoxuMHuUYecKue, nopeAaeHueckue. OTauuus 4eaoBeKa OT )KMBOTHBIX. [IpsMoxoxneHue
U KOMIUIEKC CBA3aHHBIX C HMM IpPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOW CUTHAJIBHOU
CUCTEMBI.

JBuxymue cuibl (hakTopbl) aHTPOTIOTeHe3a: OMOOTHYecKue, conuaababie. COOTHOIICHHE
OMOJIOTHYECKUX U COITUATBHBIX ()aKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaUM aHTpornoreHe3a. PaHHue denoBekooOpa3Hble 00€3bsHBI (IIPOKOHCYIBI) U
paHHWE TOHTHUJBI — OOIIUE MPEIKH YETOBEKOOOPa3HBIX O00E3bsIH U JIOACH. ABCTPATOTMUTEKA —
JIBYHOTHE TpeaKu Jojaei. YenoBek ymenbld, MepBble W3TOTOBIECHUS OpyAuid Tpyaa. YemoBek
NPSIMOXOJIALINI 1 MepBbIi BBIXO JIF0/ei 3a mpenensl Appuku. Yenosek reiiienboeprekuit — oOmmii
MPEIOK HEaHAEPTaJIbCKOrO YEJIOBEKa M YEJIOBEKa pa3yMHOro. YenoBek HEaHAEepPTaIbCKUM KaK BUJ
JOIEN XOJIOMHOTO KiMMara. YeloBeK pa3yMHBIA COBPEMEHHOIO THIIA, JEHUCOBCKHN YEIIOBEK,
OCBOEHHE KOHTHHEHTOB 3a npeaenamu Adpuku. [laneoreneTnka u naieoreHOMHKA.



OBOJIIOLIMS  COBPEMEHHOTO 4eJoBeKa. EcTecTBeHHBIH OTOOp B MOMYNALUSAX YEIOBEKA.
MyrTanonHslid nporiece U noauMopdusm. [lomynsimonHble BOMHBI, Apeiid TeHOB, MHUTpAIUs H
«3¢ ekt ocHOBATENS» B MOMYIALUAX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue pacel. [lonsitue o pace. bonbiime pacel: eBpomneougHas (eBpaszuiickas),
aBCTpaIo-HErpouIHas (IKBaTOpUaIbHAs), MOHTOJIOMIHAS (a3MaTCKO-aMepUKaHCcKas). Bpems u mytu
paccesieHusl 4eloBeKa M0 IulaHeTre. ENMHCTBO 4YenoBeueckux pac. HaydHas HecOCTOSATENbHOCTH
pacusma. IlpucnocoOneHHOCTh YeloBEeKa K pa3HbIM YCJOBUSM OKpYKarouel cpensl. Bausaue
reorpaduueckoii cpeanbl u apeiida reHoB Ha MOP(OIOTHIO U PUIHNOJIOTHIO YEIIOBEKA.

MeXIUCUUIUIMHAPHBIE  METOABl B (U3MYECKOW  (OMOJOrMYEcKOd)  aHTPOMOJIOTHH.
OBOJIIOIIMOHHAS aHTPOIIOJIOTUS U NAJIEOaHTPOIOJIOTHS YEJIOBEUECKHUX MOIMyJIsiui. bruoconuanpHble
UCCIICIOBaHMS TIPUPOJIBI YenoBeka. VccieoBanue K03BOMOUUN OUOIOTHIECKOTO U COIIMATBHOTO B
YeJOBEKeE.

JleMoHCTpaL U

[Toptpetsi: Y. apBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuel W cxeMbl: «MeToabl  aHTPOMONOTHN», «['OJOBHOH MO3r  4YeJIOBEKay,
«YenoBexkooOpa3Hble 00e3bsiHBI», «CKeJIeT dYeloBeKa U CKelleT IIUMIIaH3e», «PynuMeHThl u
aTaBU3MbL», «JIBHKYIIME CHJIBl aHTPOIIOI€HE3a», «OBOJIIOLMOHHOE JPEBO  YEJIOBEKay,
«ABcTpasionurek», «YemoBek ymenbli», «HemoBek NpAMOXOIAIU», «JIeHUCOBCKHUI 4elIOBEK»
«Heanpepranbip», «KpoManboHb, «IIpenku yenoBekay, «ITambl SBOIIOLUHN YelloBeKay, «Pacbl
YEJI0BEKay.

O6opynoBaHue: MyJSKM OKaMEHENIOCTEH, MPEAMETOB MaTepUabHOW KYyJIbTYphl MPEIKOB
4yenoBeka, penpoaykiuu (dororpadun) KapTHH ¢ MUPOJIOTHIECKUMH M OUOIEHCKUMH CHOKETaMH
NPOMCXOXKACHUST 4YeJoBeKa, ¢ororpaduu HAXOMOK HCKOMAEMBIX OCTATKOB YeEJOBEKa, CKEJET
YeJIoBEeKa, MOJENIb 4Yeperna 4YelloBeKa M ueperna IIUMIAaH3€, MOJENb KUCTH YelIOBEKa M KHCTH
LIMMIIaH3€, MOJENH TOPCa IPEJKOB YEIOBEKa.

JlabopaTopnasi padora «3yueHrne ocOOEHHOCTEN CTPOCHHUS CKEJIeTa YeloBeKa, CBA3aHHbIX
C IPSAMOXOXKIACHUEM.

IIpakTuyeckas padora «/3yyeHue 3K0NOrHYeCKUX aJanTaluil 4eJIOBEKay.

Tema 6. JKo0JIOTHSI — HAYKA 0 B3aMMOOTHOLIEHUSIX OPraHM3MOB M HAI0PraHU3MEeHHbIX
CHCTEM C OKpY KaloLen cpenou

3apoxaeHue u pa3BuTHe dKoJoruu B Tpynax A. 'ymOGonsara, K. @. Pynwe, H. A. CeBepiioa,
9. I'exkens, A. Tencnu, B. H. Cykauésa. Paznens! u 3agaun skonoruu. CBsi3b dKOJIOTHH C IPYTUMHU
HayKaMH.

Metoasl sxonoruu. [loneBbie HaOmOAeHUSA. DKCHEPUMEHTHI B DKOJOTHU: MPHUPOAHBIE U
naboparopHble. MoaenupoBaHue B SKOJIOTMHM. MOHUTOPHHI OKpYXarolled cpeabl: JOKaJlbHBIMH,
PETHOHANBHBIN U TI100aIbHBIH.

3HaueHue SKOJIOTMUECKUX 3HAHUM JUIs YeloBeKa. DKOJIOTHYECKOe MUPOBO33PEHNE KaKk OCHOBA
CBsA3€H uesoBedecTBa ¢ NMpupoaod. dopMHUpOBaHHE SKOJIOTMYECKON KYJIBTYPbl U JKOJIOIMYECKON
rPaMOTHOCTH HaceJIeHUsI.

JleMoHCTpanuu

[Toptpersr: A. I'ymbonbar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykau€s.

Tabmunpl u cxemsl: «Paznensl skonorun», «MeTtoasl skoiorum», «Cxema MOHUTOPUHTA
OKpPYXKaloIlEH Cpeb».

JladopaTropnasi padora «/3yueHrne METOZ0B SKOJIOTHYECKUX HUCCICTOBAHUIY.

Tema 7. Opranusmsl U cpeaa OOMTAHUSA

Dxosiorudeckue (PaxkTopbl U 3aKOHOMEPHOCTH UX JercTBusA. Kiaccudukamms 3KOI0THYecKux
(dakTOpoB: abMOTHUYECKHE, OMOTHUYECKHE, aHTpornoreHHsle. OOImMe 3aKOHOMEPHOCTH JAEHCTBHS
skosiornyeckux (axrtopos. IlpaBuno munumyma (K. Ilnpenrens, 0. JIubux). TonepaHTHOCTS.
OBpUONOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.



Abuotnueckue ¢aktopsl. CBeT Kak 3Koioruyeckuit gaxrtop. [leiicTBue pa3HBIX Yy4acTKOB
COJIHEYHOI'O CIIEKTpa Ha OpraHu3Mbl. OKOJOTHYECKHE TPYMIbl PACTEHUH U KUBOTHBIX IO
OTHOILIIEHHUIO K cBeTy. CUrHaibHas pojib cBeTta. @oTonepuoiusm.

Temnepatypa kak osKonoruueckuid Qaxrtop. JlelicTBue TeMmieparypbl Ha OpraHU3MBI.
[TolKuIOTEpMHBIE U TOMONOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocte kak skonornueckuit Qaxtop. IlpucnocoOnenus pacTeHUN K MOAAEPKAHUIO
BojHOTO Oananca. Knaccudukanus pacteHuil mo OTHOIIEHUIO K Bojie. [Ipucrioco6ieHus skuBOTHBIX
K U3MEHEHHUIO BOJHOTO PEKMMA.

Cpenpl oOuTaHMS OpPraHU3MOB: BOJHAs, HA3eMHO-BO3IYIIHASA, IOYBEHHAs, TIJIyOWHHAs
MOJMOYBEHHAsA, BHyTpuUOpraHuzMeHHas. @OU3MKO-XUMUYECKHE OCOOEHHOCTH cpel OOUTaHus
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonoruueckue purmbl. BHemnue u BHyTpeHHHE PUTMbl. CyTOUHBIE U TOJUYHBIC PUTMBI.
[Tprcnoco0IeHHOCTh OPraHNU3MOB K CE30HHBIM HU3MEHEHUSAM YCIIOBUH )KU3HU.

Kuzuennsie Qopmbl opranusmoB. [lonstue o xusHeHHoit ¢opme. JKusHeHHbIE (OPMBI
pacTeHMii: JepeBbsl, KyCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHUE TpaBbl, OJHOJETHHE TPAaBBI.
Kuznennsie GpopMbI )KUBOTHBIX: THIPOOUOHTHI, T€OOMOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTPOCHUS
1 00pa3a KU3HH.

buotnueckue paxtopsl. Buasl OnoTHUECKUX B3aUMOACUCTBUN: KOHKYPEHIIUS, XUIIIHUYECTBO,
cumObuno3 u ero ¢opmsl. [lapasutusm, Koomepanus, MyTyajln3M, KOMMEHCAIU3M (KBapTUPAHTCTBO,
HaxyieOHnuecTBO). Herpoduueckue B3ammopeicTBus (Tornmueckue, popuueckue, dadpuueckue).
3HaueHue OMOTUYECKUX B3aUMOJCHCTBHUI [UIsl CyLIECTBOBAaHUS OPraHU3MOB B cpeie OOWUTaHus.
[TpyHIIMIT KOHKYPEHTHOTO UCKJIFOUEHUS.

JleMoOHCTpaL U

Tabmuipl 1 cxeMbl: «OQkonorudeckue (aktopb», «CBETOBOM CHEKTP», «IKOJIOTHMUECKUe
IPYNIbl KUBOTHBIX [0 OTHOLIEHUIO K CBETY», «TEIIOKpOBHBIE KUBOTHbBIEY», «XOJIOJHOKPOBHBIE
KUBOTHBIE», «DU3NONOTMUECKUE aJanTaluu >KUBOTHBIX», «Cpeapl OOUTaHHS OpPraHU3MOBY,
«buonornyeckne purmer», «KusHenHole GopMbl pacteHuil», «Ku3HeHHbIE (POPMBI KUBOTHBIXY,
«9KOCHCTEMa IIMPOKOJIMCTBEHHOTO Jieca», «IJKOCHCTEMa XBOWHOTo seca», «llemnm mnuraHus,
«XuiHuvectBoy, «Ilapasutusmy», «Konkypenuus», «Cumonosy», «KommeHcanuzmy».

Ob6opynoBanue: repdapuu pacTeHUI U )KUBOTHBIX, IPUCIOCOOIEHHBIX K BIMSHUIO PA3IHUHBIX
HKOJIOTMYECKUX (PAKTOPOB, repOapuu CBETOIOOMBBIX, TEHETOOUBBIX U TEHEBBIHOCIIUBBIX PACTEHUH,
CBETOJIIOOMBBIE, TEHENIOOUBBIE U TEHEBBIHOCIMBBIE KOMHATHBIE PACTEHUs, repOapuy U KOJUIEKLIUU
TEIUIOII00MBBIX, 3MMOCTOMKHMX, MOPO30yCTOMUMBBIX PACTEHUH, dydesa MTULl U 3Bepel, repbdapuu
pacTeHui, oTHOCALMXCS K rurpoduram, kcepoputam, Me3outam, KOMHATHbIE PACTEHUS JAHHBIX
IpyNi, KOJJIEKIIUH )KUBOTHBIX, OOUTAIOLINX B Pa3HbIX cpefax, repOdapuu U KOJUIEKIIMH PaCcTeHUH U
KUBOTHBIX, 00J1aJaI0IINX YepTaMH MIPUCIOCOOIEHHOCTH K CE30HHBIM U3MEHEHUSM YCIIOBUM KHU3HH,
repbapud M KOJUIEKIMHM PAaCTEHUH W JKUBOTHBIX pPAa3JIMYHBIX >KU3HEHHBIX (QOpM, KOJJIEKIHU
KUBOTHBIX, YYaCTBYIOIIUX B PA3IMUHBIX OMOTHYECKUX B3aUMOICHCTBHSIX.

Jlaboparopnasi padora «BpisBieHHE TPUCTIOCOOICHNUN OPTaHU3MOB K BIIUSIHUIO CBETaY.

JlaGopaTtopnass pabotra «BbIABIEHHE TPHUCIOCOOJEHUM OpPraHU3MOB K  BIIHSHUIO
TEMIEPATYPHI».

JlaGopaTtopnas padora «AHAaTOMHUYECKHE OCOOCHHOCTHM PACTEHHH W3 pa3HBIX MeCT
oOUTaHUNY.

Tema 8. Iko/10rus1 BUAOB M NOMYJIALHI

DKOJIOTHYECKHE XapaKTepUCTUKH momysiiuu. [lomynauus kak 6uonorudeckas cuctema. Ponp
HEOJTHOPOJHOCTH Cpeibl, Pr3ndecKrx 0aphepoB U 0COOEHHOCTEH OMOTOTHH BUIOB B POPMHUPOBAHUU
MIPOCTPAHCTBEHHON CTPYKTYpbl MOMmyisiuil. OCHOBHbIE IOKa3aTeNd MOMYJISINN: YUCIEHHOCTbD,
IUIOTHOCTb, BO3pPAcTHAs U MOJIOBasi CTPYKTYpPa, POKAAEMOCTh, IPUPOCT, TEMI POCTA, CMEPTHOCTb,
MUTpaIus.

Oxojorudeckass CTpykTypa nomyssinuu. OIleHKa YHCIEHHOCTH nomyisinuu. J{uHamuka
NOMyJsiMM U €€ perynsuus. buornyeckuil moreHuuan nonyasuuud. MoJenupoBaHue TUHAMHUKU
nonymsiuuu. KpuBele pocra uMcneHHocT mnonyiasuuu. Kpuble BbDKMBaHMS.  Perymsmus



YUCICHHOCTH TMOMYJAIU: poib (AKTOPOB, 3aBHCAIIMX M HE 3aBUCANIMX OT IUIOTHOCTH.
DKoJiorudecKkue cTpareruu BunoB (I- u K-ctparerun).

[Tonstue 00 oKojormyeckod HuUme Buaa. Mecrooduranue. MHOroMepHas MOJENb
skojornueckod HumM JIx.M. Xartumncona. Pasmepsl skonormyeckoil Humd. lloreHuunanbHas u
pean30BaHHAas HUILIU.

Bun kak cucrema mnomynsauuid. Apeansl BHIOB. Buabl M MX KU3HEHHBIE CTPATETHH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJCHUS U MUTPALIUNA KUBOTHBIX. broiornueckrne MHBa3uu 4yKepoIHbIX
BU/JIOB.

JemMoHCcTpauMu

IToprper: Ix. M. XaTuynHCOH.

Tabmuipl 1 cxembl: «IKOJOTHYECKHE XapaKTePUCTUKHU Momyisiun», «I[IpoctpancrBenHas
CTpYKTypa mnonyiusuuu», «Bo3pactHeie mnupamuabsl nomymsiiuu», «CKOpPOCTh —3aceleHus
MIOBEPXHOCTU 3€MJIM pa3JIMYHBIMU OpraHuzmMamu», «Mogenb skosnorudeckorl Humm Jx. U.
XaT4YMHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

Jladoparopnas padora «[IpucnocoOseHust CeMsH paCTEHUN K PACCEICHUIOY.

TeMa 9. DKo0J10THA CO00MIECTB. IKOJOTHYECKHE CHCTEMBI.

CoobmecTBa opraHu3MoB. buorneHo3 m ero crpykrypa. CBs3M MEXIy OpraHU3MamMH B
OHOLIEHO3E.

Okocucrema Kak oTkpeitas cuctema (A. k. Tencinn). @yHkunoHanbHble 0J0KH OPraHU3MOB
B 9KOCHCTEME: MPOAYIEHThI, KOHCYMEHTHI, peayleHThl. Tpodudeckue yposau. Tpoduueckue nemnu
u cetn. AGnotndeckue 070k 3kocucTeM. [109YBBI U MBI B 3KOcHCTeMax. KpyroBopoT BemecTB u
MOTOK SHEPTUH B IKOCUCTEME.

OcHoBHbBIE IOKa3aTeNM 3KOcUCTeMBbl. buomacca M mpoaykuusa. DKOJOTMYEeCKHe MUpPaMUIbI
qrices, OMOMacChl U SHEPTHUU.

Hunamuka sxocucmem. Kamacmpoguueckue nepecmpoiiku. @aykmyayuu. HampaBneHHbie
3aKOHOMEpPHBIE CMEHBI COOOIIEeCTB — CyKieccud. llepBUYHBIE M BTOPUYHBIE CYKIIECCHU M UX
OPUYMHBL.  AHTpPONOTE€HHBIE  BO3JAEHCTBUS Ha  cykueccuu. KimmakcHoe — cooOIiecTBo.
buopasHoobpasue u moaHOTa KPyroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[TpuponHble 3KOCUCTEMBI. JKOcucmemsvl 03€p U pex. IDKOcucmemvl Mopell U OKeaHos.
Drocucmemvl myHop, i1ecos, cmenetl, Ny CmMvlHb.

AHTpPOIIOTEHHBIE ~ JKOCHCTEMBI.  Arpo3kocucrema. ArpoueHo3. Pazauuusa — Mexay
AQHTPOIIOTE€HHBIMHU M IPUPOJIHBIMU SKOCHCTEMAMH.

YpboskocucreMbl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteMm. ['opoackas ¢iopa u ¢ayHa.
CunaHTpomnu3anus ropojacko paynsl. buonorudeckoe n xo3sHUCTBEHHOE 3HAUEHUE arPOIKOCUCTEM
U ypOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHMSI OCHOBHBIX B3aWMOJICWCTBUN OPraHU3MOB B DKOCHCTEMaX.
Ponv kackaonoeo sgppexma u 6uoos-30ugpukamopos (kiouesvix 6ud08) 8 (HYHKYUOHUPOBAHUU
okocucmem. llepeHOC SHEPrMM M BEIIECTB MEXKIY CMEKHBIMHU HKOCHUCTEMAMHU. Y CTOMYHUBOCTH
OpPTaHWU3MOB, MOMYJISIIIUI ¥ YKOCUCTEM B YCIOBUSAX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3ICHCTBUH.

Mexanusmbl  6030elicmeus  3a2pA3HEHULl  PA3HLIX  MUNO08 HA  CYOOP2AHUBMEHHOM,
OpP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX, OCHOBbL  IKOJLOSUHECKO20
HOPpMUPOBAHUSI AHMPONO2EHHO20 6030elcmaus. MeToJOJI0THsI MOHUTOPUHIA E€CTECTBEHHBIX W
AHTPOIIOTEHHBIX AKOCHUCTEM.

JleMoHCTpanun

IToptper: A. JIx. Tencnu.

Tabmumer U cxembl: «CTpyKTypa OHOIEHO3a», «IKOCHUCTEMA IMIUPOKOIHCTBEHHOTO JIeCay,
«JKocucTeMa XBOWHOTO Jiecay, «QDyHKIMOHAJIbHbIE TPYIIbI OPraHU3MOB B 3SKOCHUCTEMEY,
«KpyroBopor BemectTB B dKocucteme», «llemm mnuTaHus (macTOMINHASA, JIETPUTHAN)Y,
«OKoyornyecKas nmupaMmmaa 4ucen», «IKOJOrMyeckas Nmupamujia OHMOMacchl», «IKOJOTrHYecKast
nupamuia sHepruny», «O0pa3oBanue Oonortay, «llepBuuHas cykieccus», «BoccraHoBieHue neca



nocje moxkapa», «JKocucTeMa 03epa», «ArporeHo3», «KpyroBopor BemiecTB U MOTOK SHEPIUU B
arporieHose», «IIpumepsl yp6oskocuctem».

Ob6opynoBanue: repOapuu pacTeHHH, KOJJICKIIMM HACEKOMBIX, Yydela NTHULl U 3Bepeil,
repOapuu KyJIbTYPHBIX U JUKOPACTYLIUX PACTCHUI, aKBAPUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTnyeckas padora «/3ydyeHue u onrcanue ypOoIKOCHCTEMBI».

Jladoparopnasi pa6ora «/3yueHue pa3zHOOOpa3usi MEIKHX IMOYBEHHBIX UYJIEHHCTOHOTHUX B
pa3HbIX IKOCUCTEMAX).

IKeKypeusi «IKCKYpCUsi B TUIIMYHBIN OuoreorneHo3 (B nyOpaBy, OepesHsK, €IbHUK, Ha
CYXOZOJIbHBIN WM MOWMEHHBIH JIyT, 03€p0, O0I0TO)».

IKeKkypeust «IKCKypCHsl B arpodKOCUCTEMY (Ha IM0JIe WIH B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMa

buocdepa — obmennanerapHas 060g049ka 3eMiiu, e CYIIECTBYET WU CYIIeCTBOBaja KU3Hb.
Pa3zBuTHe npepcraBnenuii o buocdepe B Tpynax 3. 3iocca. Yuenne B. . Bepuanackoro o 6uocdepe.
O6nactu 6uocheps! u e€¢ coctan. JKuBoe BeriecTBo 6rocdepsl ¥ ero GyHKIIUH.

3aKOHOMEPHOCTH CyIecTBOBaHUsl Onocdepbl. OcobeHHocTH Omochepsl Kak TII00aTbHOU
sKocucTembl. J[uHamMuueckoe paBHoBecue B Onocdepe. KpyroBopotsl BemiecTB 1 OMOre€OXHMHUECKHE
LUKJIBI (YrilepoJa, a30Ta). PUTMHUHOCTD sBJIEHUH B Onocdepe.

3onanbHOCTH Ouocdepsl. [lonsarue o Guome. OcHOBHBIE OMOMBI CYIIIH: TYH]Ipa, XBOWHBIE Jieca,
CMEIIaHHblE M IIMPOKOJUCTBEHHBIE JI€Ca, CTENHU, CaBaHHbI, IYCTHIHH, TPOIHUYECKUE Jieca,
BBICOKOTOpBs. KiMMar, pacTuTeNbHbBIN U )KUBOTHBIN MUP OMOMOB CYIITH.

CrpykTypa U (yHKIHS KUBBIX CUCTEM, OI[CHKA WX PECYpCHOTr0 MOTEHIHMaIa U OnochepHbIX
byHKIHIA.

JleMoOHCTpaL U

[Toprpetsr: B. . Bepnaackuit, 3. 3rocc.

Tabmuubr 1 cxemsl: «l'eochepsr 3emmn», «KpyroBopor azora B mpupoae», «KpyroBopot
yriaepoaa B mpupojne», «KpyroBopor kuciopoga B mpupojne», «KpyroBopor BOIbI B HPUPOIEH,
«OcHoBHBIC OMOMBI cymny, «Kmumarnueckue nosica 3emmmy», «Tyanpay, «Taiiray, «CMenraHHbII
necy, «lllupokonucTBeHHBIN ecy, «Crenby, «CaBanHay, «[lycTeiHs», «Tponudeckuii mec.

OGopynoBanue: repOapuu pacCTeHUM pa3HBIX OMOMOB, KOJUICKIIUN KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYKawOIIas cpeaa

DKoJIOTHYeCcKHe KPU3UCHI U UX MpUUnHbL. Bo3nelicTBue yenoseka Ha Ouocdepy. 3arpszHeHne
BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsi3HeHHEe BOAHOW cpeabl. OXpaHa BOAHBIX PECYpCOB.
Pa3pymenne nouBsl. OxpaHa NOYBEHHBIX pecypcoB. M3Menenue knumara.

AHTpPOIIOTEHHOE BO3/ICUCTBUE HAa PACTUTENBHBIN U KUBOTHBIN Mup. OXpaHa pacCTUTEIHLHOTO U
KUBOTHOTO MHUpa. OCHOBHBIE MPUHIUIIBI OXpaHbl pupoabl. Kpacueie kauru. Oco0o oxpaHseMble
npupozansie Tepputopun (OOIIT). Borannueckue cajasl 1 300JI0THYECKHE TAPKH.

OCHOBHBIC TPUHIMITBI YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA W TpUPOABI. PanmoHanbpHOE
OPUPOJIONIONB30BAHUE M COXpaHEHHe OHMOJIorM4yeckoro paszHooOpasus 3emuu.  OOmue
3aKOHOMEPHOCTH TJI00aIbHBIX SKOJIOTHUECKUX KpU3UCcOB. OCOOEHHOCTH COBPEMEHHOI'O KpU3Hca U
€ro BepOSATHBIE MOCIECTBHUS.

Pa3BuTHe METO0B MOHUTOPHUHTIA PA3BUTHSI OMIACHBIX TEXHOTEHHBIX npoueccoB. Cucmemmubie
uccneooeanusi nepexooa K pecypcocbepezaiowjeti U KOHKYPEHMOCHOCOOHOU  dHepeemukKe.
buonocuueckoe pasznoobpasue u ouopecypcel. Hayuonanvuvie uHgopmayuounvie cucmemol,
obecneyusaroujue 00CMyn K UHGOpMAyuyu o COCMOSHUIO OMOENbHLIX 8U008 U IKocucmem. OCHOBbI
9Kopeabunumayuu dKocucmem u cnocobos 060pvoLl ¢ Ouonospedxdcoenusmu. Pexoncmpyrkyus
MOPCKUX U HA3EMHBIX IKOCUCTNEM.

JleMoOHCTpaLun

Tabnuubl u cxeMsl: «3arpsisHeHHe atMochepbl», «3arps3HeHne ruapochepbly, «3arpsa3HeHne
nouBely, «IlapHuKoBbI 3 dexT», «Ocob0 oxXxpaHseMble NPUPOIHBIE TeppUTOpUN», «Moaenu
YIPaBISEMOTO MUPAY.

O6GopynoBanue: (ororpadhuu OXpaHIEMBIX pPacTeHH U >XUBOTHBIX KpacHoit kHuru Poccuiickoit
®enepanun, KpacHoi KHUIM permoHa.



Pe3zepBHOe Bpems — 2 yaca
HNJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATHI

OcBoenne yueOHOTO mpeaMera buonorus Ha ypoBHE OCHOBHOTO OOINEro 0Opa3oBaHUs JTOJKHO
o0ecrieunBaTh JOCTH)KEHUE YKA3aHHBIX HUXKE JIMYHOCTHBIX, METAlPEIMETHBIX M IPEIMETHBIX
00pa30oBaTeNbHBIX PE3YIbTATOB:

JIM4HOCTHBIE pe3y/IbTaThI

ITpu opranuzanuu oOpa30BaTEIBLHOrO IMPOLIECCAa B HANPABICHUM JOCTUKEHMSI IMYHOCTHBIX
pe3yIbTaTOB IPUOPUTETOM SIBIIETCS CO3AaHUE OJaronpUsATHBIX YCIOBUM IS
IrPaKIAHCKOI0 BOCTIMTAHUSA

dbopMupoBaHus rpa)xaaHCKON MO3UIUU oOyuarorerocs KaK
AKTHBHOTOHM OTBETCTBEHHOT'O YIEHA POCCUHCKOTO 00IIEeCTBa;
OCO3HAHHUS CBOMX  KOHCTUTYLIMOHHBIX TMpaB M  OOSA3aHHOCTEH, YyBa)KEHUE

3aKOHaM IIPaBOIIOPsAIKA,

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JACSITEIBHOCTH MPHU CO3JaHUHU YUCOHBIX ITPOCKTOB,
peLIeHUn

y4eOHBIX U IO3HABATENIbHBIX 3a/]a4, BHIIIOJIHEHUN OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH ONPENENIATh COOCTBEHHYIO MO3ULUIO 10 OTHOLIEHHUIO K SBJIEHUSM COBPEMEHHOU

JKH3HH U OOBSICHSTH €€;

YMEHMSI YUUTHIBaTh B CBOMX JEUCTBUAX HEOOXOJMMOCTb KOHCTPYKTMBHOTO B3aUMOJEHCTBUS

JFO/ICHC pa3HBIMU YOSKICHUSAMH, KYJIbTYPHBIMU EHHOCTSIMH U COIIMATIBHBIM TTOJI0KEHUEM;

FOTOBHOCTHU K COTPYJHUYECTBY B IIPOLIECCE COBMECTHOT'O BBIITOJIHEHUS YUEOHBIX, TO3HABATEIIbHBIX

U UCCJIEI0BATENIbCKUX 3a/]ay, YBaXKUTEIbHOE OTHOLIEHUE K MHEHHUIO OIIIIOHEHTOB TP 00CYKIEHUU

CIIOPHBIX BONPOCOB OMOJIOIMUYECKOTO COACPKAHUS;

TOTOBHOCTH K T'YMaHUTAPHOU U BOJIOHTEPCKOH EATENBHOCTH;

NATPHOTHYECKOI0 BOCIIMTAHUSA

(bopMHpOBaHUS POCCUICKONW Tpa)KAAHCKOM HAEHTHUYHOCTH, MATPUOTH3Ma, YBaXEHUS K CBOEMY

HapoJy, 4YyBCTBa OTBETCTBEHHOCTH niepea PoaMHOM, roploCTH 3a CBOM Kpaii, cBOXO Poauny, cBoi

A3BIKU KYJIBTYpPY, POILIOE U HACTOAIIEE MHOIOHAIIMOHAJIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOTO OTHOULICHUS K IMPUPOJHOMY HACIEIUIO U IMAMSATHUKAM IPUPOIBI, ITOCTUKEHUSAM

Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CHOCOOHOCTH OLIEHMBATh BKJIAJ] POCCUHCKUX YYEHBIX B CTAaHOBJIEHHWE U pa3BUTHE OMOJIOTHH,

NOHUMAaHMs 3HAYEHUs OMOJIOTMM B TO3HAHMM 3aKOHOB IPHUPOJBI, B JKU3HMU 4YEJIOBEKa U

COBPEMEHHOT0 00I11eCTBa;

uelHON yOSKICHHOCTH, TOTOBHOCTH K CIIyXeHHI0 OTeuecTByY M €ro 3alluTe, OTBETCTBEHHOCTh 3a

ero cyan0y;

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA

. OCO3HAHUS AYXOBHBIX [IEHHOCTEN POCCUICKOTO HAPOA;

(bopMUpOBaHUS HPABCTBEHHOI'O CO3HAHMSI, STUUECKOT 0 MTOBEICHUS;

CHOCOOHOCTH OLIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYICh Ha

MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH;

OCO3HAHHUS JJMYHOTO BKJIaJla B IOCTPOEHHE YCTOMYMBOTO Oy IYILEro;

OTBETCTBEHHOI'O OTHOILIEHHSI K CBOMM POJHUTEISIM, CO3JaHUIO CEMBH Ha OCHOBE OCO3HAHHOI'O

MIPUHATUS HEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUH € TPAAULIMIMU HapooB Poccuu;

3CTEeTHYECKOI0 BOCIIUTAHUSA

JCTETUYECKOTO OTHOLLEHUS K MHpY, BKJIFOYast ICTETUKY ObITa,
HayYHOTOM TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOILIEHUI;

MOHMMAaHHUS YMOLIMOHAIBHOTO BO3IEUCTBUS dKUBOU MPUPO/BI U €€ LIEHHOCTH;



TOTOBHOCTH K CaMOBBIPQ)KEHHMIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMJICHHE MPOSBIATH
KaueCTBaTBOPYECKOM JIMYHOCTH;
¢pu3uyeckoro BoCHUTAHHUS, (OPMUPOBAHHUS KYJIbLTYPbl 3/10POBbS H
3MOLMOHAJIBHOI00/1ar0NoJIyYHs

NOHMMAHUA M peau3allid 370pOBOr0 M 0e30macHOro obpasza >KU3HU (310pOBOE MHTAHUE,
COONIOACHUS] TUTHEHUYECKUX TPaBUI U HOPM, cOalaHCHUPOBAHHBIA PEXUM 3aHATUA U OTHbIXA,
peryispHas busnueckas aKTUBHOCTb), OepekHOro,

OTBETCTBEHHOI'OU KOMIIETEHTHOTO OTHOILIEHUS K COOCTBEHHOMY (PU3UYECKOMY U ICUXUUYECKOMY
3/10pOBbIO;
MOHUMAHUS LEHHOCTU MPaBWJ MHAMBHIYAJIbHOTO U KOJUIEKTUBHOTO O€30MacHOrO MOBENEHUS B
CUTYalUsX, YTPOKAIOLIUX 370POBbIO U KU3HHU JIIO/EH;
OCO3HAHMSI MOCJICACTBUN U HEMIPUATUE BPETHBIX PUBBIYCK (YIOTPEOICHNUS aJIKOT OIS, HAPKOTHUKOB,
KYpEHHUs);
TPYAOBOI'0 BOCIIMTAHHUSA
® TOTOBHOCTHU K TPYAY, OCO3HAHUS [ICHHOCTH MacTePCTBa, TPYAOIIO0HE;
TFOTOBHOCTHU K aKTMBHOM JESITEIbHOCTU TEXHOJIOIMUECKON U COLMAJIbHOIN HalpaBIeHHOCTH,
CIIOCOOHOCTH MHULIMMPOBATH, IUIAHUPOBATh U CAMOCTOSITEIILHO BBIIIOJIHATh TAKYIO JESATEIbHOCTD;
UHTEpeca K pasnuyHbiM  chepam mpodecCHOHANBHOM N1eATENbHOCTH, YMEHHUS

COBEpIIATLOCO3HAHHBIN BBIOOP OyayIe nmpodeccun u pearn30BbIBaTh COOCTBEHHBIC
JKU3HEHHBIE IIJIaHbL;
TOTOBHOCTHU U CIIOCOOHOCTU K 00pa30BaHMIO U CaMOOOPA30BaHUIO HA MPOTSKEHUU BCEH KU3HU;
IKOJIOTHYECKOr0 BOCIIUTAHUS

9KOJIOTUYECKH  LeJIeCO0Opa3HOro  OTHOIIEHMS K  NpUpPOJe  KaK  HMCTOYHUKY  KHU3HH
Ha 3eMJIe, OCHOBE €€ CYLIECTBOBAHNS;

HOBBIIIEHUS] YPOBHS 3KOJIOIMYECKON KYJIbTYphl: IPUOOPETEHHSI OIbITA MJIAHUPOBAHUS OCTYIIKOB
MOLIEHKU X BO3MOXHBIX IOCIEICTBUN /Il OKpYXKarollel cpeibl;

0CO3HaHMSI ITI00AIBHOTO XapaKTepa SKOJIOTHYECKUX MTPOOJIeM U MyTel UX pelieHus;

CIOCOOHOCTH  MCIIONIb30BaTh ~ HpuoOpeTaeMble  NpU  HU3YYEHUH  OWOJOTHMM  3HAHUS
U yMEHHUS NpU pelIeHUH TMpoOJieM, CBSI3aHHBIX C palMOHAIBHBIM PUPOJOINOIB30BaHUEM
(cobmro/ieHue MpaBUil TOBEJACHUS B NPUPOJE, HAIMPaBIECHHBIX HA COXPAaHEHUE PAaBHOBECHS B
HKOCHUCTEMAX, OXPaHy BUJIOB, IKOCUCTEM, OHOC(EpHI);

AKTUBHOTO HENPUATUS JEHUCTBUM, NMPUHOCSIINX BPEA OKPYKAIOLIEH NMPUPOJHONU cpele, YMEHUs
IPOTHO3UPOBATh HEOIArONPHUITHBIE HKOJIOTHUECKUE MTOCIEACTBUS MPEANPUHUMAEMbIX AEHCTBUI 1
IpeoTBpallaTh UX;

HaJIMYUS pa3BUTOI0 3KOJOTMYECKOI0 MBILIUIEHHUS, SKOJIOTHYECKON KYIbTYpPHI, OIbITA AESITEIbHOCTU
IKOJIOTHUECKON HaIpPaBJIEHHOCTH, YMEHMUS PYKOBOZACTBOBATHCS u
MHUB [103HABaTEJIIbHON, KOMMYHUKATUBHOM M COLUAIBbHON MpPaKTHUKE, TOTOBHOCTU K Y4YacTHIO
B IIPAKTUYECKOM JEATEIbHOCTH KOJIOTUYECKONW HAIIPABIEHHOCTH;

LHEHHOCTH HAYYHOI'0 MO3HAHMSA

(dbopMHpOBaHUS MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKU U
OOIIECTBEHHON TNPaKTHKH, OCHOBAHHOTO Ha JHAJiore KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO
CBOEr0 MecTa B OJUKYJIBTYPHOM MHPE;

COBEpIICHCTBOBAHHUS A3BIKOBOM M UUTATEJIbCKON KYJIbTYpPhI Kak CPEACTBA B3aUMOJICHCTBUS MEXKY
JIOJbMU U NTO3HAHUS MUPA;

NOHMMAaHUsA crnenuuKkd OHOJOTUM Kak HayKH, OCO3HaHMe ¢ poiu B (HOPMHUPOBAHHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/JaHUH LIEJIOCTHOTO MPEJICTABICHHUSI 00 OKPYXkKAroIEeM
MHUPEKaK 0 eJUHCTBE MPUPOIbI, YeIOBEKa U 00IEeCTBA, B TO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEH
U peuIeHnH Mpo0eM COXpaHEeHHs PUPOTHOTO PaBHOBECHS,

yOexAEHHOCTH B 3HAYUMOCTU OMOJIOTUU JJIi COBPEMEHHOM LUBWIM3ALMU: 00eCTIeYeHUs] HOBOT'O
YPOBHSL Pa3BUTHUSI MEAMIIMHBI, CO3JaHMS MEPCIEKTUBHBIX OMOTEXHOJOTHM, CIOCOOHBIX peuaTh
pecypcHble TpoOIeMbl pPAa3BUTHUS 4YEJIOBEYECTBA, IOMCKA IyTed BBIXOJAa U3  TJIOOAIBHBIX



HKOJIOTHUECKUX MPOOIJIEM M 00ECIeUeHUsI Mepexoa K YCTOHUMBOMY Pa3BUTHIO, PallMOHAILHOMY
UCIIOJIb30BAaHUIO MIPUPOIHBIX PECYPCOB U (POPMUPOBAHHIO HOBBIX CTAHIAPTOB KU3HU;
3aMHTEPECOBAHHOCTH B TMOJYYCHMHM OHMOJOTMYECKMX 3HAHUN B IENAX TOBBIMICHHUS OOIIei
KyJIbTYpbl, €CTECTBEHHO-HAyYHOW TIDAaMOTHOCTM KaK COCTaBHOM uacTh (DyHKIMOHAJIBHOU
IpaMOTHOCTHOOYUArOIUXCs, (GOPMUPYEMOM TP N3YUEHUH OUOJIOTHH;
MOHUMAaHHS CYITHOCTH METOJIOB MTO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CHOCOOHOCTH
UCIIOJIb30BaTh MOJIy4aeMble 3HAHMsS Ul aHalu3a U OOBSICHEHUS SIBICHUH OKPYXKAIOLIEro Mupa u
NPOUCXOIAIIUX B HEM HM3MEHEHHH, YMEHHUS JelaTh OOOCHOBAaHHBIC 3aKIIOUEHHsS HAa OCHOBE
HaY4HbIX ()aKTOB U MMEIOLIUXCS JaHHBIX C LEJIBIO IIOJIY4YEHUS T0CTOBEPHBIX BbIBOJIOB;
CHOCOOHOCTH CaMOCTOSITENIBHO HMCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMA ISl PEUIeHUs MpoOsieM B
peabHbIX KU3HEHHBIX CUTYaLUsX;
OCO3HAHMS IICHHOCTH HAy4YHOH JEATENbHOCTH, TOTOBHOCTh OCYIIECTBISTh NPOCKTHYIO U
UCCIIEIOBATEIbCKYIO eI TeIbHOCTh HHANBUIYAIBHO U B TPYIIIIE;
FOTOBHOCTM U  CHOCOOHOCTM K  HENPEpbIBHOMY OOpa30BaHMIO M  CaMOO0Opa30BaHMIO,
K aKTUBHOMY TIOJTYYEHHIO HOBBIX 3HAaHUH IO OHOJOTMHM B COOTBETCTBHM C IKHU3HCHHBIMHU
NOTPEOHOCTAMU.
B npouecce nocTHKEHUS TUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS OOYHYaIOUIMMUCS MPOTrPaMMBbI IO
OMOJIOTMM Ha ypOBHE CpEIHEro o0Iero odpa3oBaHUsl TakKe HEOOXOJWMO COBEPIIECHCTBOBATH
SMOLIMOHAJIbHbII HHTEIIEKT:
HOHUMAaTh CBOE 3MOLIMOHAIBHOE COCTOSIHME, BUJETh HAIIPABICHUS Pa3BUTUS COOCTBEHHOMN
HIMOIMOHAIBHOM c(epbl, ObITh YBEPEHHBIM B ce0e (caMOCO3HaHHE);
IpUHUMATh OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIOCOOHOCTb

aZlanTHPOBAThCA KAOMOLIMOHAJIbHBIM U3MEHEHUSM U IPOSIBIATH THOKOCTb,
OBITH OTKPBITHIM HOBOMY (CAaMOKOHTPOJIb);
CTPEMHTbHCS K JOCTHXKEHUIO LIEJH M yCIlleXy, ONTUMU3M, HHULIUMATUBHOCTb, YMEHUE
JIeUCTBOBATD,

UCXOJISl U3 CBOMX BO3MOXKHOCTEH (BHYTPEHHSISI MOTHBAIIHS);
MOHUMATh OMOILIMOHAIBHOE COCTOSIHME JpPYTUX, YYHUTBIBaTh €ro Mpu

OCYIIIECTBICHUUKOMMYHHUKAIIUHU, CTIOCOOHOCTh K COUYBCTBHUIO U COMEPEKUBAHUIO (IMIIATHS);
BBICTpauBaTh OTHOIICHHUS C IPYTUMHU JIIOJAbMH, 3a00TUTHCS, TTPOSBIISATH HHTEPEC U
pa3peaTbKOH(QIMUKTHI (COLUAIbHBIE HABBIKH).

MertanpeamMeTHble pe3yJabTaThl

YHuBepcanbHbIe IO3HABATEIbHbIC 1CHCTBUSA
Ba3oBble 1oruveckue aeiicTBUA:
CaMOCTOSITENIbHO (hOPMYJTUPOBATh M aKTyaJIM3UPOBATH MPOOIEMY, pACCMaTPUBATH €¢ BCECTOPOHHE;
WCIIONIb30BaTh TPU OCBOCHHUU 3HAHWW TPHUEMBI JIOTUYECKOTO MBIILICHUS (aHajau3a, CHHTE3a,
CpaBHEHHUA, KiIaccupUKaluu, O00O0OIIEHUs), PACKPHIBATH CMBICT OHOJOTMUECKUX TOHSTHHA
(BBIAENATHUX XapaKTEPHbIE MPU3HAKH, YCTAHABIIUBATH CBS3H C APYTUMU OHATUSIMH);
OTIPEICNIATh LEH JAEATEeIbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUH MX TOCTHIKEHHS, COOTHOCUTH
pe3yIbTATHI ACATEIBHOCTH C TIOCTABICHHBIMH LIEJISIMU;
HCII0JTb30BaTh OMOJIOTHUYECKUE TIOHATHS JIJIs1 OOBSICHEHUS (DAKTOB U SIBJICHHU YKHBOW TIPUPO/IBI,
CTPOUTH JIOTMUECKHE pacCyXIeHUs (MHAYKTUBHBIC, NCTyKTHUBHBIC, MO AaHAJOTHH), BBIABIATH
3aKOHOMEPHOCTH M MPOTUBOPEUHs B PACCMATPUBAEMBIX SIBICHUSIX, (DOPMYIHpOBATh BBIBOABI U
3aKITIOYCHUS;
NPUMEHSITh CXEMHO-MOJICTbHBIE CPEICTBA JUISI TPEICTABICHUS CYIIECTBEHHBIX CBSI3eH U
OTHOIICHUH B W3Y4aeMbIX OHOJIOTMUYECKHUX OOBEKTaX, a TaKKe MPOTUBOPEUUI pPa3HOro poja,
BBISIBJICHHBIX B Pa3IMYHBIX HH(POPMAITMOHHBIX HCTOYHUKAX;
pa3padaThIBaTh TUIAH PEUICHUS MPOOJIEMBI C YIETOM aHAIN3a UMEIOIINXCS MaTepUANBHBIX U
HEMaTepHaIbHBIX PECYpPCOB;
BHOCHTHh KOPPEKTUBHI B JIEATEIHHOCTh, OIICHUBATh COOTBETCTBHE PE3yIbTATOB IICIISM,
OLICHUBATbPUCKU MOCIEACTBUI NESTEIbHOCTH;



KOOPJIMHHUPOBATH U BBIIOJTHATH paboTy B YCIOBUSIX  PEAJIBHOTIO,
BUPTYaJILHOI'O MKOMOMHHPOBAHHOTO B3aUMOJIEHCTBHSI;
pa3BUBaTh KPEATUBHOE MBILIEHHE IIPU PELICHNUH KU3HEHHBIX IPOOIIEM.

ba3oBble uccienoBarebCKue 1eliCTBUA:

BJIQJICTh HABBIKAMU YYE€OHO-MCCIICIOBATEIbCKOW W TMPOCKTHOW JCSITEIbHOCTH, HAaBBIKAMU
paspernieHust mpoOieM; o0nagaTh COCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY ITOHCKY
METO/IOB PEIICHUS IPAKTUYECKUX 3a]1a4, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB IIO3HAHNUS;
WCIIOJIB30BaTh pa3jIMyHble BUABl JEATEIBHOCTH IO TIOJYYEHHIO HOBOTO 3HAaHUS,  €ro
UHTEpIIpETaluy, MpeoOpa3oBaHUI0 M MPUMEHEHHUIO B yYEOHBIX CUTYallUsiX, B TOM YHCIE IMPHU
CO3MaHUNYYCOHBIX U COLUATBHBIX MPOCKTOB;

dbopMUPOBAaTh HAYYHBIA THUIl MBIIUICHUS, BIAJETh HAYYHOM TEPMUHOJIOTHEH, KIFOYEBBIMU
MOHATUSMU U METOJAMU;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOM I€ATEIbHOCTH U AKU3HEHHBIX
CUTYaIUsX;

BBISIBJIATh ITPUYMHHO-CJICACTBEHHBIE CBSI3U U aKTyaJM3UPOBATh 3a/1ayy, BbIABUIATh TUIIOTE3Y €€
pelIeHus, HaXOAUTh apryMEHTHI JUIsl I0Ka3aTeNbCTBA CBOMX YTBEPKICHUI, 3a1aBaTh IapaMeTPhI U
KPUTEPHUU PEIICHHUS;

AQHAJIM3UPOBAThH IOJIYYCHHBIE B XOJE PELICHUS 3a/aud Pe3ysbTaTbl, KPUTUYECKH OLEHHUBATh HUX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHNE B HOBBIX YCIOBUSX;

JIaBaTh OIIEHKY HOBBIM CUTYAIIUsIM, OLIEHUBATh MPUOOPETCHHBIN OIIBIT;

OCYILIECTBIISATh LIEJICHANIPABICHHBII IIOMCK IIEpEHOCAa CPEeACTB M CHoco0OB JEMCTBUS B
pohecCHOHANBHYIO CPey;

YMETh MEPEHOCUTD 3HAHUS B MO3HABATEIHHYIO U MTPAKTUUECKYIO 00JIACTH KUZHEICITCIIbHOCTH;
YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MMPEIMETHBIX 001acTel;

BbBIABHUI'aTb HOBBLIC UIACH, IIPCAJIaraTb OPHUIHHAJIBHBIC ITIOAXOAbI U PCIICHUS; CTABHUTH HpO6J’IeMH u
3alavyy, JOIMYCKAarIHNEC AJIbTCPHATUBHBIC PCIICHUA

Pabora ¢ nnpopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX MCTOUYHMKAX MH(pOpMaluu (TEKCTe y4eOHOro 1mocodus, Hay4Ho-
HOMYJSIPHOM JUTepaType, OMOJIOTMYECKUX CIIOBApsAX M CIPABOYHMKAX, KOMIBIOTEPHBIX 0azax
JaHHBIX,B HTEepHETE), aHAIM3UPOBaTh MHGOPMALIUIO PAa3IMYHbIX BUAOB U (OPM IpeICTaBICHMUS,
KPUTHYECKH OLIEHUBATh €€ JJOCTOBEPHOCTh U HEITPOTUBOPEUYNBOCTD;

dbopMynupoBaTh 3ampockl W MPHUMEHATh pA3JIMYHble METOJbl MpU TOUCKE U  OoTOOpe
6uonornyeckoit MHGOpMaIK, HEOOXOIUMOM /IS BHIIOJIHEHUS y4eOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  HCIHOJB30BaHUA  HMHMOPMAIMOHHO-KOMMYHHKAaTHUBHBIX  TEXHOJOTHH,
COBEPIIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHMSI PA3JIMUYHbIX TIOMCKOBBIX CUCTEM;
CaMOCTOSITENIFHO BBIOMPATh ONTUMANBbHYIO (hOpMY MpEACTaBICHHUs OMOIOrndeckoi MH(opMauu
(cxemsl, rpaduKu, TUarpaMMBbl, TaOJIUILIbI, PUCYHKH U JP.);

UCIIOJIb30BaTh HAYYHBIH SA3bIK B KAYECTBE CpeJICTBa MpU padoTe ¢ OHMOJIOrnuecKkor nHpOopMaIHen:
NPUMEHSTh XUMHUYECKHe, (QHU3NYEeCKue M MaTeMaTHYeCKhe 3HAaKM U CHMBOJBL, (OPMYIIbI,
ab0peBuaTypy, HOMEHKJATypy, HCIOJIb30BaTh M IPeoOpa3oBBIBaTh 3HAKOBO-CHMBOJIMYECKHE
CpeJCTBa HArJISAHOCTH;

BJIa/IETh HaBBIKAMU paclO3HaBaHUS U 3alUThl MH(OpManuu, WHOOPMALMOHHONW 0€30MacHOCTH
JIUYHOCTH.

YHuBepcaibHble KOMMYHHUKATHBHBIE 1€ CTBUA

O0menue:

OCYIIECTBIISITh KOMMYHHKAIlMU BO BCeX cdepax >KM3HU; aKTHMBHO Y4acTBOBAaTh B JIMAJOre MU
JUCKYCCHH T10 CYILIECTBY 00CY>KIaeMOi TeMbl (YMEHHE 3a]1aBaTh BOIIPOCHI, BBICKA3bIBAThH CYK/ICHUS
OTHOCHUTEJIBHO BBINIOJHEHUS INpEAJIaraéMoM 3a/Jauy, YYHUThIBaTb MHTEPECHl U COINIACOBAHHOCTH



MO3ULIMKA IPYTUX YYACTHUKOB JIMAJIOTA WU JUCKYCCHUH);

pacrio3HaBaTh HeBepOaJbHBIE CPEACTBA OOIICHUS, MOHMMATh 3HAYCHHE COIMAJIBHBIX 3HAKOB,
MPENOCHUIOK BOSHUKHOBEHUSI KOH(JIMKTHBIX CUTYyallMd; YMETh CMAr4aTb KOH(JIUKTHI U BECTU
IIEPETOBOPBL;

BJIQJIETh PA3IMYHBIMU CIIOCOOaMH OOIIEHUS U B3aUMOJCHCTBHS; MOHMMATh HAMEPEHUs IPYTUx
JrO/IeH, TPOSIBIATH YBAKUTEIBHOE OTHOIIEHHE K COOCCEAHMKY W B KOppeKTHOW Qopme
(bopMyIUpPOBaTH CBOM BO3PAXKEHUS;

pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB.

CoBMecTHas1 1eITEJILHOCTDH (COTPYAHNUYECTBO):

MOHMMATh U UCTIOJIB30BaTh MPEUMYILECTBA KOMAHAHON U WHAWBUYAIbHON pabOThI P pEIICHUH
Ouonornyeckoi MmpoOsemMbl, 00OCHOBBIBATH HEOOXOAMMOCTH TNPUMEHEHUS TPYIIOBBIX (OpM
B3aMMOJICHCTBUS MPU pPEeUICHUH Y4eOHOM 3a/1auH;

BbIOMpaTh TEMAaTHKy M METOJbl COBMECTHBIX JCHCTBHI € Y4eTOM OOHIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)KJIOT0 4JIeHa KOJIEKTHUBA,

MPUHUMATH 1IeJIb COBMECTHOM JAeATeIbHOCTH, OPraHU30BBIBATH U KOOPAHMHHPOBATH ACUCTBUSA 110
e¢ JIOCTH)KEHUIO: COCTAaBJIATH IUIaH JEHCTBHM, paclpeesiaTh POJU ¢ yYCTOM MHEHHMM Y4aCTHUKOB,
00CyXJ1aTh pe3ylbTaThl COBMECTHON pabOThI;

OLICHMBATh Ka4eCTBO CBOErO BKJIAJa M BKJIaJa KaKJOr0 yYaCTHHUKA KOMaH/Ibl B OOLIUI pe3ysbTaT
1o pa3paboTaHHBIM KPUTEPHSIM;

npeiaraTh HOBBIE TPOEKTHI, OLIEHWBATh UAEU C TO3HIMH HOBU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKON 3HAYHMMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETMYECKOE TMOBEIECHUE B PA3IUYHBIX CHUTYAlHsX, MPOSIBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

YHuBepcajabHble pery/siTUBHbIE [eiicTBUSI
Camoopranusauus:

UCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS I BBISBICHUS NMPOOJIEM M UX PEIIEHUs B KU3HEHHBIX U
y4eOHBIX CUTYyallUsX;

BbIOMpaTh HA OCHOBE OMOJIOTMYECKUX 3HAHWM 1I€JeBblE M CMBICIOBBIE YCTAaHOBKM B CBOUX
JIEUCTBUAX M TMOCTYIKAaxX MO OTHOLICHHWIO K JKHUBOM MPHUPOJE, CBOEMY 30POBBIO M 30POBBIO
OKPYKaIOILHUX;

CaMOCTOSITENIFHO OCYIIECTBIIAThH [TO3HABATEIBHYIO 1€ATEIbHOCTD, BBIABIATH IPOOJIEMBI, CTABUTH U
dbopMynupoBaTh COOCTBEHHBIE 3aJayd B OOpa30BAaTEIbHOM JAESITEIBHOCTH M KU3HEHHBIX
CUTYyalUsX;

CaMOCTOSITENIbHO COCTaBJIATh IUIAH pELIeHUs MNpoOJeMbl C YYETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U IIPEANOUTEHUII;

JlaBaTh OLICHKY HOBBIM CUTYyalLUsAM;

paciupsTh paMK1 y4eOHOT 0 MpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOYTEHUM;

JIeJ1aTh OCO3HAHHBIN BBIOOD, apTryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;
OLICHUBATh MPUOOPETCHHBIN OIBIT;

Croco0CTBOBaTh (POPMUPOBAHMIO U MIPOSIBICHUIO IIMPOKON SPYAULIMU B Pa3HBIX 00IaCTIX
3HAHUH,TOCTOSHHO TOBBIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHbD.

CamoxoHTpoJIb (peduiexcus):

JaBaTh OIICHKY HOBBIM CHUTYyallUsM, BHOCUTh KOPPEKTHBBI B JESTEILHOCTh, OILICHHUBAThH
COOTBETCTBUE PE3YIHTATOB IIEIISIM;

BIIQJICTh HAaBBIKAMH I103HABATENbHON pedlIeKcHr Kak OCO3HAHUS COBEpIIAEMBIX ICHCTBHHA U
MBICTUTENILHBIX MIPOIIECCOB, UX PE3YAbTATOB U OCHOBAHMIA; HCIIOJIB30BATh TPUEMBI pe(ICKCUU TS
OLICHKH CUTYyalllH, BHIOOpPAa BEPHOTO PEIICHNUS;



YMETB OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUSA 110 UX CHUKEHUIO;
IIPUHUMATh MOTHUBBI U aPTYMEHTBI IPYTUX IIPU aHAIU3€ PE3YJILTATOB AEATEIbHOCTH.
IIpunsiTHe ce0s1 M APyrux:

e [IpUHUMATH ceOs, IOHMMasl CBOU HEJOCTAaTKU U JOCTOMHCTBA;

® [PUHUMATh MOTUBBI U APIYMEHTBI APYIUX [IPU AHAJIU3E PE3YIbTATOB ACATCIBHOCTH;
® [IPHU3HABATH CBOC MPABO M MPABO JAPYTUX HA OUIHOKH;

e pa3BHUBaTh CIOCOOHOCTH IOHUMATh MUP C IO3ULIUU IPYrOro YEJIOBEKA.

IIpenmeTHble pe3yJibTaThl

10 xknace
3HaTh O MECT€ W pOJM OHMOJIOTMM B CHCTEME HAyYyHOTO 3HAHUS ECTECTBEHHBIX HayK, B
(bopMHpPOBaHNN COBPEMEHHOMN €CTECTBEHHOHAYYHON KapTHHBI MUpPA U HAYYHOTO MHPOBO33PEHHUS;
0 BKJIaJIe POCCUHCKUX U 3apYOEIKHBIX YUCHBIX-OMOJIOrOB B pa3BUTHE OMOJIOTUM; (PYHKIIMOHAIBHOMN
IPaMOTHOCTH YEJIOBEKA JUTSl peIICHHsI )KU3HEHHBIX 3a7ay;
pacKpbIBaTh COJEp)KAaHUE OMOJIIOTUYECKUX TEPMHHOB U TOHSATHI: >KU3Hb, KJIETKA, OPTraHU3M;
MeTabonmu3M (0OMEH BEIIEeCTB U MPEBpallleHue YHEPTHH ), TOMEOCTa3 (CaMOperysius), ypoBHEeBas
OpraHu3aisl KHBBIX CHCTEM, CAaMOBOCIPOM3BEACHHE (PENPOAYKLHS), HACICICTBEHHOCTbD,
W3MEHYUBOCTb, POCT U Pa3BUTHUE;
u3Narath OMOJIOTHYECKUe TeopHH (KJIETOYHAasl, XpOMOCOMHAs, MyTallMOHHAs, [IEHTpaJIbHAs J0rMa
MoOJIEKYJIsIpHOM Oumosiorun), 3akonsl (I'. Mengensa, T. Moprana, H. 1. BaBuioBa) u yuenus (o
[EHTPax MHOTOOOpa3us U MPOUCXOXKIEHUS KyIbTypHbIX pactenuit H. . BaBunosa), onpenensars
TPaHUIIBl KX TIPUMEHUMOCTH K J)KUBBIM CUCTEMaM;
BJIAJICTh METOJIaMH HAYYHOTO NO3HAHUS B OMOJOTHMHU: HAOIIOJACHUE W ONMCAHME JKUBBIX CHCTEM,
IPOIIECCOB U SIBJICHUI; OpraHU3aIHs U IPOBEICHHE OMOIOTUIECKOTO SKCIIEPUMEHTA, BBIIBH)KCHUE
TUIOTE3bl; BBISIBICHHE 3aBUCUMOCTH MEXJY HCCIEIyeMbIMH BEIHMYMHAMHU, OOBSCHEHUE
MOJTYYCHHBIX PE3YJIbTAaTOB, WCIIONB30BAHHBIX HAYYHBIX TOHATHHA, TEOPUH W 3aKOHOB; yMEHHE
JieNiaTh BBIBOJIbI HA OCHOBAHUU MOJIyYEHHBIX PE3YJIbTaTOB;
BBIJICNIATH CYIIECTBEHHBIE MIPU3HAKK BHPYCOB, KJIETOK MPOKAPHOT M SYKAPHOT; OJHOKIETOUYHBIX U
MHOTOKJIETOYHBIX OpPTaHW3MOB; OCOOEHHOCTH TIIPOILIECCOB: OOMEHAa BEHIECTB W IPEBpAIICHUS
SHEPIUU B KJIETKE, (DOTOCHHTE3a, MIACTUYECKOIO M IHEPreTHUecKoro oOMEHa, XEMOCUHTE3a,
MHUTO3a, Mei03a, OIIOJOTBOPEHHs, Pa3MHOXKEHHUsS, WHIWBUAYAJILHOTO pa3BUTHS OpraHu3Ma
(oHTOTCHE3);
OPUMEHSATH TMOJIyYeHHbIE 3HAHUS JUIsI OOBSCHEHHsS OMOJOrMYECKHX MpPOIECCOB M SIBICHHM, IS
NPUHATHS TPAKTUYECKUX PELICHUH B MOBCEIHEBHOM JKU3HU C LIebl0 o0ecredeHns: 0e30MacHOCTH
CBOETO 3JI0POBBSI M 3/IOPOBbS OKPYXKAFOIIUX JIFOJIEH, COOTIOICHUSI HOPM TPAaMOTHOTO MTOBEICHHS B
OKpY’Karolled MNpUPOJHONH cpele; MOHMMaHHE HEOOXOJUMOCTH HCIIOJIB30BAaHUS JOCTHKEHUN
COBPEMEHHOU OMOJIOTHU M OMOTEXHOJIOTHIA ISl PAIMOHAIBHOTO MTPUPOIOTIONB30BAHHUS;
pelaTh 3JeMeHTapHble TeHeTHYECKUe 3a]aui Ha MOHO- U IMTUOPHUIHOE CKpEIlMBaHUE, CLIETNIEHHO
HACJIe/IOBAaHUE; COCTABIATH CXEMbl MOHOTHMOPHIHOTO CKpELIUBaHMA JJs  [peaCcKa3aHus
HaCJIeIOBaHHS TPU3HAKOB Y OPTaHU3MOB;
BBITOJIHATH TJa00OPAaTOPHbIE U IPAKTHYECKHUE pabOThl, COOIIOAATH IPaBUiIa PU paboTe ¢ y4eOHbIM
U 71a00paTOPHBIM 000pyIOBaHHEM;
KPUTUYECKH OLICHMBATh W HWHTEPIPETUPOBATH HHGPOPMALMIO OHOJIOTMYECKOTO COJEpKAHUA,
BKJTIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUS U3 Pa3IM4YHbIX UCTOYHMKOB (CMMU, HaydHO-TIOMyNIsApHBIE
MaTepHualbl); ITHYECKHE AacleKThl COBPEMEHHBIX WCCIEJOBAaHWA B OHWOJOTHH, MEIUIUHE,
OMOTEXHOJIOTUU,
co3/laBaTh COOCTBEHHBIE IHCBMEHHBIE U YCTHBIE COOOIIEHUs, 0000mas OHOJOTHYECKYIO
UHPOPMALIMI0O M3 HECKOJBKUX HMCTOYHUKOB, TPAMOTHO HCIOJb30BAaTh MOHATUHHBIN ammapaT
OMOJIOTHH.



11 kaace
3HATh O MECTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX HayK, B (POPMUPOBAHUU COBPEMEHHOM
GCTGCTBGHHO-HaY‘{HOﬁ KapTUHBI MUpPA, B TIO3HAHWUN 3aKOHOB IIPHUPOABLI U PCHICHUHN 3KOJIOTUYCCKUX
po0JieM YeJI0BeUecTBa, a TAK)KE B PEIICHUH BOIIPOCOB PAI[MOHAIBLHOTO MPUPOIONOIB30BaHUS, U B
(dbopMUPOBAHNUY IIEHHOCTHOTO OTHOIIEHHUS K MPUPOJE, OOIIECTBY, YEIOBEKY, O BKIIAJEC POCCUHCKHUX
U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUY;
pacKpbIBaTh COJepKaHUe OMOJOTMYECKMX TEPMUHOB M TMOHSTUN: BUJ, MOIMYNSLHS, T€HODOHI,
SBOJIIOIMS, JABMXKYIIHE CHIbl  ((paKkTOpbl) 3BOJIOLUH, MPUCIOCOOICHHOCTh OPraHU3MOB,
BUJI000pa30BaHue, YKOJIOTHYECKUE (DAKTOPBI, IKOCUCTEMA, TPOTYIICHThI, KOHCYMEHTBI, PEAYIICHTHI,
Lenu MUTaHUs, SKOJIOrHYecKas mupamua, OuoreoneHos, ouocdepa;
u3Naratb OMOJOTHYECKHe Teopuu (IBOroIMOHHAs Teopus Y. J[apBuHA, CHHTETHYECKas TCOPHS
SBOJIIOIMH), 3aKOHBI U 3aKOHOMepHOCTH (3apoabliieBoro cxoacrsa K. M. boapa, uepenoBanus
[JIaBHBIX HampaBieHuid u myteidl spomroruu A. H. CesepuoBa, ydenust o Ouocdepe B. M.
Bepnanckoro), onpenensiTh rpaHULIbI X TPUMEHUMOCTHU K KUBBIM CUCTEMAaM;
BJIQ/IETh METO/JAMU HAYYHOTO MO3HAHUS B OMONOrMH: HAOJIIOJCHHE M ONUCAHUE KUBBIX CHUCTEM,
MIPOLIECCOB U SIBJICHUI; OpraHu3alus U MPOBeJACHUE OMOIOTMYEeCKOr0 SKCIIEPUMEHTA, BBIJIBUKCHHE
THUIIOTE3bl; BBIABJICHUC 3aBUCUMOCTH MCXKAY HCCICAYCMBIMHU BCIMYWHAMU, O6’I)$ICHCHI/IG
MOJIyYEHHBIX PE3yJIbTAaTOB, HCIIOJIb30BAHHBIX HAYUYHBIX MOHSITHHA, TEOpPUH U 3aKOHOB; yMEHHE
ACJIaTh BBIBOABLI HA OCHOBAHHHU IMOJTYYCHHBIX PC3YyJIbTATOB,
BBIJICTISITh CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OMOJIOTMYECKUX OOBEKTOB: BUIOB, MOIYJISALIHA,
MPOYILIEHTOB, KOHCYMEHTOB, PEIYILICHTOB, OMOTE€OIICHO30B M SKOCHCTEM; 0COOCHHOCTH MPOLIECCOB:
HACJIEJICTBEHHON M3MEHYMBOCTH, €CTECTBEHHOTO 0TOOpa, BU1000pa30BaHUs, TPUCITIOCOOICHHOCTH
OpPraHU3MOB, JIEHCTBHUS SKOJOTHYECKHX (PaKTOPOB HA OPraHM3MBI, MEPEHOCAa BEUIECTB U MOTOKA
SHEPTUU B OJOKOCHCTCMAX, AHTPOIOTCHHBIX U3MEHEHUH B DKOCHCTEMAaX CBOEU MECTHOCTH,
KpPyroBOpOTa BEUIECTB U OMOT€OXUMUYECKHX ITUKIIOB B Onocdepe;
MNPUMCHATH IOJYUYCHHBLIC 3HAHHA IJIA 00BsACHEHUST OMOJIOTrMYECKUX mponeccoB 1 ﬂBJ’IGHHfI, JJIA
INPUHSITHS IPAKTUYECKUX PELIEHUI B OBCETHEBHOM KM3HU C LIEIbI0 0OecriedeHnsi 0€30acHOCTH
CBOETO 3/IOPOBBS U 370POBBS OKPYKAIOIIUX IO, COOMIOACHUSI HOPM TPAMOTHOTO MOBEACHUS B
OKPY’KaIOIIEeH TPUPOTHON cpese; MOHMMaHHE HEOOXOAMMOCTH WCIOJIb30BAHUS JIOCTHIKEHUN
COBPEMEHHOM OMOJIOTHH TSl palliOHATEHOTO MPUPOIOTIOIb30BAHHUS;

pemaTh 3JeMeHTapHble OMOJIOTUYECKUE 3a]1a4M, COCTABIIATH CXEMBbI IEPEHOCA BEILIECTB U SHEPTUU
BIKOCUCTEMaXx (LeTH MUTaHUS);

BBITNOJIHATH Ja00OPATOPHBIE U IPAKTHUECKHE pabOThl, COOIIOAATH IPaBUiIa PU paboTe ¢ y4eOHbIM
U 71a00paTOPHBIM 000pPYI0BaHUEM;

KPUTHYECKH OLIEHUBAaTh W HHTEPIPETUPOBaTh HH(GOPMAILMI0 OHUOJIOTHYECKOr0 COAEpKaHus,
BKJIIOYAIOLIYIO TICEB/IOHAYYHbIE 3HAHUS U3 pa3IMyHbIX UCTOYHHKOB (CMMU, HayuyHO-TIOMyJIsIpHbBIE
MaTepHuaibl); paccMaTpuBaTh TIJI00aJbHBIE  HKOJOTHMUYECKHME MPOOJIEMbl  COBPEMEHHOCTH,
(GbopMHpOBATH IO OTHOILLIEHUIO K HUM COOCTBEHHYIO O3ULIUIO;

co3/1aBaTh COOCTBEHHBIE IHCBMEHHBIE M YCTHBIE COOOIIEHUs, 0000mas OHOJIOrHYECKYIO
UHPOPMALIMIO U3 HECKOJBKMX HCTOYHHUKOB, I'PAaMOTHO HCIOJBb30BaTh IOHATUHHBIA ammapaT
Ouosoruu.



TEMATHUYECKOE INITAHUPOBAHHUE
10 knacc (3 4 B Henento; Bcero 1024)

Ne HanmenoBanue ONEeKTPOHHbIE Peanusanus
/11 pasziesioB U TEM (mmudpoBsIe) BOCITUTATEILHOTO
MIPOrpaMMBbI KomuuectBo = [lpaktuueckue  oOpa3oBaTenbHBIE — MOTEHIHMAaA (yKa3aTbh
4acoB paboThI pecypcbl HarpaBJIeHHUE (CM.
JTUYHOCTHBIC
pe3yabTaThl) U
MEPONPUSITHE)
bubanoreka ITonroroska
LHOK MPE3eHTAINKi 00
https://m.edso0.ru OTEUYECTBEHHBIX
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peanuzanus €€ B
KIIETKE

[7f41c292

bubnmoreka
JKW3HEHHBIN UK [HOK
8 6 1
KJIETKH https://m.edsoo.ru
[7f41¢c292
bubnmoreka
Ctpoenue u [IOK
1.
o g)y;ﬁg;io]a 17 > https://m.edsoo.ru
P [7£41¢292
bubnmoreka
PaszMHOXeHUE U 10K
10 gai]::;g;o]s 8 15 https://m.edsoo.ru
P /741292
I'eneruka — Hayka bubnmoreka VYpoxk-koHpepeHuus
o LHOK «Bkian
11 HaCJIEACTBECHHOCTHU 2 0.5 https://m.edso0.ru OTE€UYEeCTBEHHBIX
U U3MEHYHBOCTH [7f41c292 TCHETUKOB B Pa3BUTHUC
OpPTaHHU3MOB TCHETUKI
bubnmoreka becena ¢ BpauoMm-
3aKOHOMEPHOCTH LHOK Ie€HETUKOM
12 10 1 i
HACJICICTBEHHOCTH https://m.edsoo.ru
[7f41c292
bubnuoTeka
3aKOHOMEPHOCTHU [HOK
13 6 1
U3MEHYMBOCTH https://m.edsoo.ru
[7f41c292
bubnnoreka becena ¢ Mmenqukom-
[HOK CHEIUATUCTOM 00
https://m.eds00.ru  ycloBHSX COXpaHECHUS
Tenerika [7f41¢c292 PENpOyKTUBHOTO
14 3 0.5 310POBBS
YelioBeKa
(popmupoBanue
KYJIBTYPBI 37J0POBbS U
AMOIMOHAITBHOTO
Oyaromnosyyus)
bubnuoteka N3yuenne  cocraBa
[HOK MOJIOKA Pa3JIMYHbIX
https://m.edsoo.ru = mpousBoauUTENEH
[7f41c292 (TpymoBoe)
[Ipocmotrp wm
Cenexmus o0CcyXIeHne
15 4 1
OpTaHU3MOB BUJeO(HUIEMA
«Huxkonaii BaBumnos.
HakopmuBmmii
YeII0BEYECTBOY
(rpaxxnaHckoe,

NaTPUOTUUECKOE)
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bubnmoreka
buorexnonorus u OK
16 = cuHTeTHueckas 4 1 )
A https://m.edsoo.ru
[7f41c292
17 PesepBHOe Bpems 1
OBILEE
KOJIMYECTBO
YACOBIIO 102 13
[MPOTPAMME
TEMATHYECKOE INTIAHUPOBAHUE
11 kmace (3 4 B Henento; Bcero 1024)
Ne HaunmenoBanue ONEeKTPOHHbIE Peanusanus
/1 pa3ziesoB U TEM (uudpoBbIe) BOCITUTATEILHOTO
POrPaMMBI KomnuectBo = [Ipaktnueckue — oOpa3oBaTenbHBIE = IMOTEHIHAaA (yKa3aTh
9acoB paboThI pecypchl HarpasyeHue (CM.
JMYHOCTHBIE
pe3yNbTaThl) U
MEPOTIPUSITHE)
Coznanue neHTh
3apoxaeHue u
bubnuoreka Bpemenu «Mcropust
pa3BUTHE
[HOK pa3BUTHA
1 SBOJIFOIIMOHHBIX 4 ) .
N https://m.eds00.ru  »BOJIIOLMOHHBIX UACH»
MpEe/ICTaBICHU B
[7f41cc74 (IIeHHOCTUHAYYHOTO
Oouosiorun
TIO3HAHWS)
Pazpabotka u
N —— bubmmoreka peanu3anus npoeKTa
2 od ez JH)Tan;I 14 2 I[HOK «IIpodeccus -
pesy https://m.eds00.ru | mameoHTOIOr»
[7f41cc74 (TpymoBoe)
bubnuoreka
3 MaxkposBomronus u 6 LHOK
e€ pe3yIbTaThI https://m.edsoo.ru
[Tf41cc74
N bubnnoreka
POUCXOXKICHHUE U
4 [HOK
pa3BUTHE )KU3HU HA 15 1.5 i
Jemite https://m.edsoo.ru
[7f41cc74
bubnuoreka
[Ipoucxoxnenue
[HOK
5) YyeJloBeKa — 10 1 i
aHTPOTIOrCHE3 https://m.edsoo.ru
[7f41cc74
OKkonorus — Hayka Co3nanue
0 bubmiorexa Pexnamuoro
6 B3aNMOOTHOIICHHX 3 0.5 [HOK OykieTa
OpraHM3MOB H https://m.edso0.lu  «Oxpaua
Ha/I0praHU3MEHHbIX [Tf4lcc74 TIPUPOIHBIX
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CHUCTEM C OOraTCTB POJIHOTO
OKpYyKaroleun Kpasi»
cpenoi (3K0JIOTHYECKOE,
aTPUOTHYECKOE).
Co3nmanue maMsaTKu
«IIpaBuiia
0e301macHoro
MIOBEJICHUS BO
BPEMSIAIIHACMUI
bubanoreka
7 Opranusmsl 1 9 15 ILIOK
cpeaa oOuTaHus ' https://m.edso0.ru
[7f41cc74
bubnuoreka
8 DKoJIorus BUAOB U 9 05 LHOK
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[7f41cc74
bubnuoreka N3yuenue
HOK 3KOJIOTHYECKOTO
https://m.eds00.ru  cocrosHus JECOB
Dkonorus [Tf4lcc74 Psi3aHCKOl1 001acTH
COOOIIIECTB. Ha OCHOBE aHajIu3a
9 12 0.5
DKOJOTHYECKHe MOP(OJIOTHIECKOTO
CHCTEMBI COCTOSIHUS
JIEPEBHEB Pa3HBIX
BHUJIOB
(9K0ToOTHYECcKOe)
Brochepa — bubnuoreka
10 rioOanbpHas 6 HOK
KOCHCTEMA https://m.edsoo.ru
[7f41cc74
bubnnoreka
11 YemoBek u 6 HOK
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[7f41cc74
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OBIIEE
KOJIMYECTBO YACOB 102 7.5

[10 IIPOTPAMME
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