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IlosicHuTeNbLHAA 3alIMCKA

Hacrosimast pabouast mporpamMMa 1o OHOJIOTMH pa3paboTaHa JUIsl YPOBHS CpPEIHEro
obmero oopazoBanus (10-11 xkmaccer). IIporpamma cocrasnena B coorBeTcTBuu ¢ PI'OC ¢
yuetom I[IpumepHOil OCHOBHOW 00pa30BAaTENBbHOM NIPOTPaMMbl  CPEAHErO  OOIIero
oOpazoBanus. [lpu pa3paboTke mnporpaMMmbl HCIONb30BaHAa paboyas mnporpamma B.b.
3axapoBa «buomnorus. Yrinyonenasid ypoBeHnb. 10-11 kiacchel: pabodas nporpamma:; yaeOHO-
Meronuueckoe nocodue / B.b. 3axapos, A.1O. [lubynesckuii. - M. Ipoda, 2017 r. — 29 c.»

[IporpamMma paccuntana Ha OCBOEHHE IpeaMeTa OUOJIOTHS Ha YIITYOJIEHHOM ypOBHE U
Ha (opMupoBaHME IIETOCTHOW CHCTEMBl 3HAaHMM O O>KMBOM MpHUpOAE, €€ YPOBHEBOU
OpraHu3aly ¥ 3BONIONMH. V3ydeHne Ouojoruu Ha yriayOJeHHOM ypOBHE OPHEHTHPOBAHO
Ha: TOATOTOBKY K IMOCJIEAYIOIIEMY MpOPECCUOHATLHOMY O00pa30BaHUIO; pa3BUTHE
WHIUBUAYAIBHBIX ~ CIIOCOOHOCTEH, oOydarommxcs TyreM Ooiee  [IyOOKOTO, 4eM
npexycMaTpuBaeTcss 0a30BBIM YPOBHEM, OBJAQJCHHMS OCHOBAMH OHOJIOTMHM M METOIaMU
M3Yy4eHHUs OpraHN4YeCcKOro MUpa.

N3ydenue 6uonoruu Ha yriyOJieHHOM YpOBHE 00eCcreurnBaeT NPUMEHEHUE TTOTYyYeHHBIX
3HAHUW ISl peUIeHHs] MPAKTUYECKUX U y4yeOHO-HCCIIEOBATENbCKUX 33/1a4 B M3MEHEHHOM,
HECTaHJAPTHOW CUTYyallud, YMEHHE CHUCTEMaTU3UpOBaTh U 0000LIaTh MONy4YEeHHBIC 3HAHMUS,
OBJIaJICHHE OCHOBaMH MCCIIE0BATENIbCKOM 1€ATEIbHOCTH OMOJIOTMYECKON HAIIPABIEHHOCTH U
IpPaMOTHOTO O(OPMIICHUSI MTOJYYSHHBIX PE3Y/IbTAaTOB; Pa3BUTHE CIIOCOOHOCTH MOJEINPOBATH
HEKOTOpbI€ 00BEKTHI U IPOLECCHI, IPOUCXOAIINE B KUBOU MIPUPOJIE.

W3ydyenne mpenMera Ha yIIyOJIEHHOM YpOBHE IMO3BOJII€T (OpPMHUPOBATH Yy
OOy4JarolIMXCcsl yMEHHE aHAJIM3UPOBaTh, IPOTHO3MPOBAaTh M OLEHHMBATh C MO3UIHHU
HKOJIOTUYECKOM 0€30MMacHOCTH MOCIEACTBUS ACITEIbHOCTH YeIOBEKa B IKOCHUCTEMAX.

JlanHas pabouas mporpamMma mpeaycMmarpuBaeT (OPMHUPOBAHUE Yy  YHaIIMXCS
o011ey4eOHBIX HAaBBIKOB U YMEHUH, YHUBEPCAJIBbHBIX CIIOCOOOB JAEATEIBHOCTH M KIHOUEBBIX
komriereHIui. [IpuopureTamu Ui peanu3alliy JaHHON pabodell MporpaMMbl SIBISIFOTCS:
CpaBHEHHE OOBEKTOB, aHAJU3, OLIEHKA U MOUCK MH(POpPMAIMH 0 Pa3IUYHbIM HCTOYHHUKAM.
Bonbiroe BHUMaHKE yleIE€HO CaMOCTOSATENBHON paboTe ¢ UICTOYHUKAMU MH(POPMAIIUH.

CornmacHo yueOHOMY TIUIaHY IIKOJBI pabodas mporpamma st ydammxcs 10-11-x
KJIaCCOB IpeycMaTpuBaeT oOyueHre Ha yriyOoJeHHOM ypoBHE Ouosnoruu B o0beMe 3 yaca B
Hepnemo. Beero B 10 knacce 102 gaca B rox, B 11 xnacce - 99 gacos.

Y4eOHUKH

10 kmacc — buonorus. 10 knacc. ba3oBelii u yrnyoneHHslii ypoBHu: YueOnuk / W.b.
Aradonona, B.1. Cusornazos. — M. [Ipoda, 2019 1. — 256 c.

11 xnacc — buonorus. 11 xmacc. bazoBeiit u yrmyOneHHbiid ypoBHu: YueOnuk / U.B.
Aradonona, B.1. Cusornazos. — M. [Ipoda, 2020 1. — 208 c.

COJEP/KAHUE OBYYEHUA

10 KJIACC



ConepxaHue MpOrpaMMbl, BBIIEIEHHOE KVYPCUBOM, HE BXOJUT B IPOBEPKY
rocyaapcTBeHHOM utoroBoit arrecranuu (I'A).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHass OMOJIOTHSI — KOMIUIEKCHasi Hayka. KpaTkast ucTopust pa3BuTHA OHOJIOTHU.
Bbuonornveckue Hayku M H3ydaeMble UMH MpoOsiembl. DyHIaMEHTaNbHBIC, TPUKIATHBIC H
MOMCKOBBIC HAYYHBIE UCCIICAOBAHMS B OMOJIOTHH.

3HayeHne 6MONOTUU B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHUHBI
mupa. [Ipodeccun, cBszanHble ¢ Ouonoruedl. 3HaueHHe OHOJNOTMU B MPAKTHUECKOMN
NEATEIbHOCTH 4YEJIOBEKAa: MEJIULIMHE, CEJIbCKOM XO35MCTBE, INPOMBIIUIEHHOCTH, OXpaHe
MIPUPOJIBI.

JdeMoncTpamun

[Toptpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, VY. I'apseid,
I'. Mengens, B. . Bepnanckuii, W. I1. IlaBnos, 1. 1. Meunukos, H. . Basunos, H. B.
Tumodeer-Pecorckuii, [Ix. Yorcon, @. Kpuk, /1. K. benses.

Tabmuuer u  cxembl: «CBsi3b  OMOJOrMM € JApYyrUMH Haykamm», «Cucrema
OMOJIOTMYECKHUX HAYK.

Tema 2. ’KuBble cucTeMbl U X H3YYEeHHUE

XKuBble cuctempl Kak mnpeaMmeT u3ydeHus Ouonoruu. CBOICTBA KUBBIX CHUCTEM:
€AMHCTBO XHMMHYECKOTO COCTaBa, JHUCKPETHOCTb M  ILIEJIIOCTHOCTb, CIIOXHOCTb U
YIOPSAOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTh, CaMOOPraHU3allks, CaMOBOCIIPOU3BEICHHUE,
pa3apaKuMoCTh, U3BMEHYMBOCTb, POCT U pa3BUTHE.

YpOBHM OpraHM3alMM KUBBIX CHCTEM: MOJICKYJSPHBIA, KIECTOYHBIM, TKAHEBbIM,
OpraHM3MEHHBIN,  MOMYJALMOHHO-BUJIOBOM,  IKOCHUCTEMHBbI  (OMOreoleHOTHYECKHUIT),
6uocgepnsiil. [Iponeccsl, mpoucxosiye B )KUBbIX cucTeMax. OCHOBHBIE TPU3HAKU KUBOTO.
XKuzup kak ¢opma cymiecTBoBaHMsS Marepuu. Hayku, M3ydaroniye >KHMBbIE CHCTEMBI Ha
Pa3HBIX YPOBHSIX OpraHU3aliy.

N3yuenue xuBbIx cucreM. Metonbl 6uonorndeckoil Hayku. HaGmonenue, usmepenue,
JKCIIEPUMEHT, CHCTeMaTu3auus, MeraaHanu3. lloHsaTne o 3aBUCMMOM M HE3aBHCHUMOM
nepemenHon. [lmannpoBanue skcnepuMmenTa. IlocranoBka u mpoBepka runore3. Hymesas
runore3a. [loHsrue BBHIOOPKHM U €€ nocToBepHOCTh. Pa3Opoc B OMOIOTMYECKUX JTAHHBIX.
OneHka JOCTOBEPHOCTH IIOJIYYEHHBIX pe3ynbTaToB. [IpHUMHBI HCKaKEHUS pPe3yJIbTaTOB
sKkcriepuMenTa. [loHaTHe cTaTUCTUYECKOTO TeCTa.

JdemMoHcTpanuu

Tabmuuel u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «bHONOTHYECKHE CHCTEMBD»,
«CBoiicTBa KMBOW Marepun», «YpPOBHM OpraHM3alMM >KUBOW MNpupoasl», «CTpoeHue
KUBOTHOHM KIETKN», «TKaHU KUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOTO OPraHU3May,
«buoreorienosy», «buocdepa», «MeToapl U3ydeHUSI ) KUBOU MTPUPOJIBI.

ObopynoBanue: jgabopaTopHoe O0OOpYyIOBaHWE [Jisi TPOBEJACHUS HAOIIOICHUA,
U3MEPEHMH, SKCIIEPUMEHTOB.

IIpakTHyeckas padora «lcronb30BaHNWE pa3IMUYHBIX METO/IOB MPH U3YYEHUH KUBBIX
CUCTEM.

Tema 3. Bnosnorus kierku



Knerka — cTpykTypHO-QyHKUIMOHAIbHAS E€AMHMIIA >KUBOTO. VcTopus OTKpBITUS
kietku. Padoter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P.
BupxoB). OCHOBHBIE MTOJI0KEHUSI COBPEMEHHOMN KJIETOYHON TEOPHUH.

MeToabl MOJIEKYJISIDHOH M KJIETOYHOM OHMOJIOTMH: MHKpPOCKOIUS, Xpomartorpadus,
anekTpoope3, METOA MEYEHBIX aroMoB, AuddepeHnnanbHoe IeHTpudyrupoBaHue,
KYJIbTUBUPOBAHHE KIETOK. M3yuenue ukcuposanuvix Kiemok. DIEKTPOHHAS MUKPOCKOITHSI.
Kongoranvnaa mukpockonus. Bumanvhoe (npusicuznennoe) uyyeHue Kiemox.

JdemoHcTpauuu

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

Tabmuupl u cxembl: «CBETOBOH MHUKPOCKOI, «IEKTPOHHBIH MUKPOCKOI, «McTopus
Pa3BUTHUSI METOJ0B MUKPOCKOITUI».

O6opynoBaHue: CBETOBOH MUKPOCKOI, MUKPOIIpENapaThl paCTUTENbHbIX, )KUBOTHBIX U
OaKTepUaTHHBIX KICTOK.

IIpakTuyeckas padora «l3yueHre MeTo10B KIETOYHON OMoioruu (xpomarorpadus,
anekTpodopes, nuddepeHnuanpHoe neHTpudyrupoanue, [ILP)».

Tema 4. XumMnyeckasi opranu3anms KJIeTKu

XUMUYECKUH COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPaMUKpPO3JIeMEHThl. Bona u eé
pOJIb KaKk pacTBOPUTENS, peareHTa, y4acTue B CTPYKTYPUPOBAHUU KJIETKU, TEIUIOPETYIISLUU.
MunepanbHbIe BEIIECTBA KIETKU, WX OHWOIOrHueckas poiib. Ponb KaTMOHOB M aHHOHOB B
KJIETKE.

Opranuueckue  BemiecTBa  KJIeTKUM.  buonoruueckue — monumepsl.  benkwu.
AMMHOKHUCIIOTHBIN cocTaB 6enkoB. CTpyKTypbl 0eTKOBOM MoJIeKysbl. [lepBuyHas cTpykTypa
Oenka, NeNTHAHAsA CBsI3b. BTOpu4Has, TpeTUyHas, 4YeTBEPTUUHAsL CTPYKTYphI. JleHaTyparus.
CgoiictBa 6enkoB. Kimaccudukanus 6enkos. buonornueckue GyHKInu 6enKkoB. [Ipuonai.

VYraeBoasl. MoHOCaxapubl, AUcCaXapyibl, OJUrocaxapuabl U noaucaxapuabl. OOmui
IUTaH CTPOEHUS U (PU3MKO-XMMHUYECKHE CBOWCTBa yIrieBoAoB. buomornueckue ¢yHKuun
YTJI€BOJIOB.

Jlumuasl.  ['mapodmnsHo-rHapOodoOHBIe  cBolicTBa. Kiaccudukanus — IUmuoB.
Tpurnuuepunsl, gochonunuasl, BOCKH, cTepouabl. buosnornueckne (yHKIUU JMINAIOB.
OO6mme cBoicTBa OMOJOTMYECKUX MEMOpaH — TEKY4eCTh, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK n PHK. Ctpoenne HyknenHoBbIX kucnoT. HykneoTuasl.
[Tpunnun kommuiementapaoctu. [lpasuno Yapragpga. Crpykrypa JJHK — nBoiinas crimpais.
Mecronaxoxaenue u 6nonorndyeckue pynkuuu JHK. Buast PHK. @ynkuuu PHK B kietke.

Crpoenne Monekynsl AT®. Makpospruueckue cBsa3u B Mojekyiae ATO.
buonornueckue ¢pynkuuun AT®. BoccraHoBIEeHHBIE NMEPEHOCUUKH, UX (PYHKIMH B KIIETKE.
lpyeue mnyxneosuompughocpamovr (HTD).CexenupoBanne [IHK. Memoow ecenomuxu,
MPAHCKPURMOMUKU, NPOMEOMUKU.

CrpykTypHasi Onoyiorusi: OMoXuMHUUYeCKre U Ono(pu3nIecKne NCCIeOBaHMS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYphl OuOMONEKyl. Moodenuposanue cmpykmypvl u QYHKYUL
Ouomonexyn u ux Kkomniekcos. Komnvromepuulii ouzaiin u opeanuyeckuii cunmes OUOMOIEKYIl
U UX HenpupOOHbBIX AHALO208.



JdemoHcTpauuu

[Toptpetsr: JI. Ilomunr, x. Yorcon, ®. Kpuk, M. Ywunkunc, P. ®@pankiun, O.
Conrep, C. [Ipy3unep.

Huarpammsbl:  «PacnpeneneHue XMMHYECKUX JJIEMEHTOB B HEKHBOM IIPUPOIAE»,
«Pacrnpenenenre XMMUYECKUX 3JIEMEHTOB B JKMUBOW IIPUPOJIEY.

Tabmuuer u cxemsl: «llepuonuueckas TabiauIa XMMUYECKHX AIIEMEHTOBY, «CTpoeHue
MOJIEKYJIBl BOABI», «BemiectBa B cocraBe OpraHu3MoBy», «CTpOeHHE MOJIEKYJbl OelKay,
«CTpyKTyphl 6€TKOBOI MOJIEKYIbI», «CTpoeHHE MOJIEKYH YIiIeBOI0BY», «CTpoeHHEe MOJIEKYII
TUnuaAoBY», «HykiIeMHOBBIE KUCIOThY, «CTpoeHue MoieKyabl ATD».

O6opynoBanue: XUMUYECKast IOCy1a 1 000pyJ0BaHHE.

JlabopaTopuasi pabGora «OOHapyxeHHEe OENKOB C TOMOIIbID KaueCTBEHHBIX
peaKuuii».

JlabopaTopuasi pabora «VccinenoBaHue HYKIEMHOBBIX KHCJIOT, BBIICJIECHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOBY.

Tema 5. CTpoenue u pyHKIMHU KIETKH

Tumsl  KJIeTOK:  JdykKapuoThueckas W mpokapuotuueckas.  CTpyKTypHO-
(GbyHKIIMOHATBbHBIE 00Pa30BaHMSI KIETKH.

Crtpoenue mpokapuoTudeckoil kierku. Kierounas creHka OakTepuili U apXxeu.
Oco0eHHOCTH CTPOCHUS FeTepOTPOPHOM U aBTOTPO(HON MPOKAPUOTUUYECKUX KIETOK. MecTo
U pOJIb MPOKApUOT B OMOLIEHO3aX.

Crpoenne W (YHKIMOHHPOBAHHE JSYKAPUOTHYECKOH KieTku. Ilmazmarmueckast
MeMOpaHa (masmaniemma). CTpykTypa IUia3MaTH4ecKoil mMemMOpaHbl. TpaHCIOPT BEIIECTB
yepe3 IJIa3MaTUYecKylo MeMOpaHy: naccUBHBIA (auddysus, obnerdyéHHas audpdysus),
aKTUBHBIN (NMEpBUYHBIA W BTOPUYHBIA aKTUBHBIA TpaHcnopt). lloxymponunaemocts
MeMmOpanbl. PaGoTta Harpuii-kaaueBoro Hacoca. OHAOLMTO3: IHUHOLUTO3, (arouuros.
Ox3ouuto3. Knerounas crenka. CTpykTypa M (YHKIMH KIETOYHOM CTEHKU pPAaCTEHHH,
rpuboB.

[uromnazma. Iluro3ons. Llutockener. JIBmxeHune nuronnazMbel. OpraHouibl KJIETKH.
OpHoMeMOpaHHbIE OpraHoWabl KJIETKU: sHAoruiazmatuueckas cerb (OIIC), ammapar
lonbmxu, nM30cOMBI, HMX CTpoeHHME M (QYHKIMHU. B3auMocBs3p 0JHOMEMOpaHHBIX
opraHouioB kjaeTku. CTpoeHHe TpaHyIsIpPHOTO pETUKYIyMa. Mexanuzm Hanpagénenus 0enKos
6 OIIC. Cunte3 pactBopuMbix OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [ magkuii
(arpanymsipHBIN) dHAOIUIaA3MaTHUeCKuid peTukynyM. CekperopHas GyHKIUS —ammapaTa
Tonpmxu. Mooughuxayusa 6enxos ¢ annapame I onvoocu. Copmuposka 6enxoe 6 annapame
Tonvoorcu. TpaHcnopT BelIecTB B KJeTKe. Bakyosnn pacTuTenbHbIX KieTok. KieTouHslit cok.
Typrop.

[TonryaBTOHOMHBIE OpraHOMJBI KJIETKH: MHUTOXOHIPUHU, IUIACTUIBL. [Ipoucxodicoenue
mumoxonoputl u naacmuo. Cumbuoeenes (K.C. Mepeackosckuti, JI. Mapeynuc). CtpoeHue u
GyHKIMM MUTOXOHJpUM M 1utactui. l[lepBuyHBIe, BTOpUYHBIE U CJIOXKHBIE TIACTHIbI
(OTOCHUHTE3UPYIOLINX JYKApHOT. XJIOPOIIACTBI, XPOMOIUIACTHI, JIEHKOIUIACThl BBICIINX
pacTeHui.



HememOpannble opraHouasl kietku CrpoeHune M (QYHKUMHM HeMeMOpaHHBIX
OpraHouJioB KieTku. Pubocomsl. Ilpomedcymounvie ¢unamenmoi. MUKPODHIAMEHTBI.
Axmunogviemukpogpunamenmol.  MplllleuyHble  KIETKU.  AKmunogvie  KOMNOHEHMbl
Hemblueynvlx Kiemok. MukpoTpybouku. Kierounsni uentp. CTpoeHHE W JIBIKEHUE
KTYTUKOB U pecHHYeK. MukpotpyOouku  muromnasmbl.  LleHTpuons.  benku,
accoyuuposannvle ¢ MUKpoguiamenmamu u mukpompybouxkamu. Momophuie denxu.

Snpo. O6onouka siipa, XpOMaTHH, KapUOIUIa3Ma, SAPBIILIKHA, UX CTPOCHUE U (DYHKIIHH.
Snepubiii  OenkoBbii  Marpukc. IIpocTpaHCTBEHHOE — PpacHoONOXKEHHE XpPOMOCOM B
uHTephazHoM siape. yxpomamun u cemepoxpomamur. beaku XpoMaTHMHa — THCTOHBI.
Jlunamuxa si0eproii 06onouku 8 mumose. Aoeprviti mpancnopm.

Knerounble BkmtoueHusi. CpaBHHUTENbHAs XapaKTEPUCTUKA KJIETOK 3YKapHOT
(pacTUTeNbHOM, KUBOTHOM, TPUOHOI).

JdemMoHcTpanuu

[optpetsr: K.C. MepexkoBckuit, JI. Maprymuc.

Tabmuupl 1 cxembl: «CTpoeHHE SYKapUOTHYECKOW KIETKu», «CTpoeHue >KUBOTHOM
KIeTKN», «CTpoeHHe pacTUTENbHOM KiIeTKn», «CTpoeHHEe MUTOXOHAPUNY, <«SIapoy,
«CTpoeHue MpOKapruOTHYECKON KIETKM.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MUKpOIpenapaTbl PacTUTEIbHBIX, HKHUBOTHBIX
KJIETOK, MUKpOIIpenaparbl 0aKTepUaIbHbIX KJIETOK.

JlabopaTopHas padora «/3ydyeHne cTpoeHHS KIETOK Pa3INYHBIX OPraHU3MOB).

IIpakTnueckas padora «/3ydyeHue CBOMCTB KJIIETOUHON MEMOpaHbI».

JlabopaTopnass pabGora «lccienoBanue miazMonmza W JeMJIa3MoiiM3a B
PaCTUTENBHBIX KIETKaX).

IIpakTnueckas padora «/I3yyeHue JBUKEHUS I[MTOIUIa3Mbl B PaCTUTENbHBIX

KJIETKaX».
Tema 6. O0MeH BelecTB M MPEeBPALCHNE JHEPTHH B KJIETKe
AccuMUIISIIMS M TUCCUMMJISILIMA — JIB€ CTOpPOHBI MeTabonu3ma. Tumbl oOMmeHa

BEIIECTB: aBTOTPO(HBIA M reTepoTpodHbI. YdacTHe KHCIopoJa B OOMEHHBIX IMpoleccax.
OHepreTuueckoe obOecrieueHue KiIeTKu: mnpespamieHne ATD B 0OMEHHBIX MHpolieccax.
depMeHTaTUBHBIA XapaKTep peakiuil KJIeToOYHOro MeradonuzMa. GepMeHThI, UX CTPOEHUE,
cBoiicTBa u MexaHusM JaeiictBus. Kodepmentsl. Otnnuns (GepMEHTOB OT HEOPraHUYECKUX
KaTajan3aTopoB. benku-akTUBaTOphl M OENKU-MHTUOUTOPHL. 3aBUCHUMOCTH  CKOPOCTHU
(epMEHTATUBHBIX PEaKIil OT pa3InYHbIX (PaKTOPOB.

IlepBUUHBII CUHTE3 OPraHUYECKUX BEUIECTB B KieTKe. DOTOCUHTE3. AHOKCUCEHHbI U
oKcueeHHbvlll homocunmes y 6axkmepuii. Ceemocobupaiowjue nucMeHmvl U NUSMEHMbL
peakyuonHozo yenmpa. Ponb xjioporniactoB B nporecce porocunreza. CBeToBas U TEMHOBas
¢dazpl. Domoovixanue, Cz., Cs- u CAM-munvr pomocunmesa. IIpogykTHBHOCTH ()OTOCUHTE3A.
Brnusinue pa3nuyHbix pakTOpoB Ha CKOPOCTh GOTOCHHTE3a. 3HaUeHHEe (POTOCUHTE3A.

XemocuHTe3. Pa3zHooOpasne OpraHu3MOB-XEeMOCHHTETHKOB: HUTpUDULIKPYIOLIUE
OakTepuu, Kene300aKTepuu, cepoOakTepHH, BOAOPOHbIE OakTepun. 3HaYCHHE XEMOCHHTE3A.



AHna’pobHble  opraHu3mbl. Buabl  Opoxkenus. Ilpogyktel OpoxkeHus U HX
HCIOJIb30BaHUE YEJIOBEKOM. AHA’POOHBIE MUKPOOPTaHU3MbI KaK 00bEKThl OMOTEXHOJIOTHH U
BO30OyauTeNnn OoJIe3HEN.

AdpoOHBIC OpraHW3MBL. JTallbl dHEPreTHYeckoro ooMeHa. [loaroTOBUTENBHBIN ATarl.
I'mukonu3 — 6ECKUCIOPOAHOE PACIIETIICHHE TITFOKO3bI.

buonornueckoe OKuCIEHME, WIM KIETOYHOE JbIXxaHue. Ponb MHUTOXOHIpUH B
nporeccax — Ouonormueckoro okucieHus. Luknamueckue peakiuu.  OKUCIUTENBHOE
dhochopmmpoBanue. Iuepeusi memopannoco epaouenma npomonos. Cunmesz AT®: paboma
npomonnout AT®-cunmaszvl. llpeumyiecTBa a’poOHOr0 MyTH OOMEHa BEIIECTB Iepe
aHa’pOoOHBIM. D (PEKTUBHOCTD SHEPTETHUESCKOTO OOMEHa.

JdeMoncTpamun

[Moptpersr: Hx. Ilpuctim, K. A. Tumupszes, C. H. Bunorpanckmii, B. A.
Ourenbrapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabmuubt u cxembl: «DOTOCHUHTE3», «IHEPreTUUECKUil 00Men», «bruocunTe3 Oenkay,
«Ctpoenue pepmeHTay, «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM  MHKpPOCKON, O00OpyAOBaHWE MJii  MPUTOTOBICHUS
MIOCTOSIHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopuasi padora «/I3yueHue KaTalIUTUYECKOW AaKTUBHOCTU (EPMEHTOB (Ha
MIpUMepe aMIJIa3bl WIN KaTajaa3bl)y.

JlabopaTopuasi padora «/3ydeHune (QepMEHTATHBHOTO paCIICIUICHHS IEPOKCHIA
BOJIOPOJIa B PACTUTENIbHBIX U )KMUBOTHBIX KIETKAX).

JlabopaTopHas padora «CpaBHeHHUE TTPOLIECCOB (POTOCHHTE3a U XEMOCHHTE3a.

JlabGopaTopHas padora «CpaBHEHHE TPOILIECCOB OPOKEHUSI U IBIXAHUSI.

Tema 7. HacieacrBeHHasi MHpoOpMalus U peaju3anus eé B KJIeTKe

Peakuuu MatpuuyHoro cuHTe3a. [IpUHIUMO KOMIJIEMEHTApPHOCTH B  PEAKIMIX
MaTpUYHOro cUHTe3a. Peanuszanus HaciencTBeHHOM nmHpopMmanuu. ['eHeTHUecKuil Koj, ero
cBoiictBa. Tpanckpunumsa — Marpuudbli cuHTe3 PHK. IlpuHumner TpaHckpunuuu:
KOMIUIEMEHTApHOCTh, AHTHUIAPAIIEIBHOCTh, aCUMMETPUYHOCTh. Co3pesanue MampuyHvlx
PHK 6 syxapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancnauus u e€ sranbl. Yuactue tpancnopteix PHK B 6nocunrtese 6enka. YciaoBus
o6uocunTe3a 6enka. Konupoanue aMmuHokuciot. Posibs pubocom B OnocuHTese Oenka.

Cogpemennvie npeocmasnenusi o cmpoeruu 2enos. Opranuszalus reHoMa y MpoKapuoT
U 9YKapHOT. Perynsus akTHBHOCTH TeHOB y npokapuot. ['unotesa onepona (P. XKaxoo, XK.
Mano). Monexynaprvie mexanusmvl sKcnpeccuu 2eHoe y aykapuom. Ponv xpomamuna 6
peaynayuu pabomsi 2enog. Perynsuus OOMEHHBIX IpOLEcCCOB B KieTke. KieTouHslii
rOMEOCTa3.

Bupycsl — HeksleTouHble (POpPMBI KU3HU U OOIUraTHbIE Mapa3uThl. CTpoeHUEe MPOCTHIX
U CIIO’KHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaron. Kusnennwiii yukn [HK-codeporcawjux
supycos, PHK-codepacawux eupycos, oOakmepuogazos. QObpamuas mpancKpunyus,
pesepmasa, uHmezpasd.

BupycHble 3a0osieBaHusi yenoBeka, JKUBOTHBIX, pactenuid. CIINZ, COVID-19,
COILIMAJIbHBIE U MEUIIMHCKHE TIPOOIIEMBI.



Buounpopmamura: ummeepayus u ananuz  6oavuwux maccusos  («bigdata»)
CMPYKMYPpHBIX  Ouonocudeckux Oauuvix. Hawomexnonocuu 6 oOuonocuu u meouyune.
Ipoepammupyemvie pynkyuu 6eaxos. Cnocodvl 00CcmasKu 1eKapcma.

JdemMoHcTpanuu

[Toptpetsr: H. K. Konbuos, /1. 1. IBaHOBCKUIA.

Tabmumer u  cxembl: «buocuHTe3 Oenka», «[eHeTHdeckuii Kom», «BuUpycs,
«bakrepuoparmy.

IMpakTnyeckas padora «Co3naHnue MOJICIIH BUPYCay.

Tema 8. 7/ Ku3HeHHBIH HUKJ KJIETKH

Krnerounsnii mukn, ero mepuoisl U peryisiuusa. Murepdaza u muto3. OcoGeHHOCTH
MpoLeccoB, MpoTekarommx B uHTepdaze. I[loaroroBka KiIeTKH K  JICTICHHIO.
[IpecunTeTnyeckuii  (MOCTMUTOTHYECKUIN), CHHTETUYECKUA U  MOCTCUHTETUYECKHM
(mIpeMuTOTHYECKUI ) IEPUO/IbI UHTEPPA3BI.

Marpuunsiii  cunres JIHK — permmmukanusa. Ilpunnuner  permmmkanuu  JITHK:
KOMIUIEMEHTAPHOCTh, TOJYKOHCEPBAaTUBHBIA CHUHTE3, AaHTUIAPAJIIENIBHOCTh. MeXxaHu3m
peruukamuu - JITHK.  Xpomocombr. Ctpoenue xpomocom. Temomepbsl U Telmomepasa.
XPpOMOCOMHBII HA0Op KJIETKH — KapuOTHIL. JIUTIIONMAHBIN U TallIOuJHBIA HAOOPBI XPOMOCOM.
I'omonoruunsie xpoMocombl. [1o10BbIE XPOMOCOMBL.

Jlenenue kneTku — MuTo3. CTaauu MUTO3a U MPOUCXOMAAIIUE B HUX MPOLECCHl. THIbBI
muto3a. Kaproknnes n nutokuses. buonornueckoe 3HaueHrE MUTO3a.

Perynsnus mMuToTnuyeckoro mukia kietku. I[Iporpammupyemasi kiaeTodHast Tubenp —
arornTo3.

Knerounoe sapo, Xpomocombl, (PyHKIMOHaNbHAas TE€HOMUKA. Mexanuzmol
npoaugepayuu, oupgepenyuposku, cmapenus u euberu xKiemox. «Llugpoesas knemkar —
buoungopmamuueckue mooenu GYHKYUOHUPOBAHUSL KIIeMKU.

JdemoncTpanuu

Tabmuiel u cxembl: «KU3HEHHBIN UK KIETKH», «MHTO03», «CTpOEHUE XPOMOCOMY,
«Penmukanms [JJHK».

O6opynoBaHue: CBETOBOI MUKPOCKOI, MUKpoIipenapaTsl: «MHUTO3 B KJIETKaxX KOperika
JTyKay.

JlabopaTopnas padora «/3yueHne XpoMOCOM Ha TOTOBBIX MUKpOITperapaTaxy.

JlabopaTopnas padora «HabmoieHue MuTo3a B KJIeTKaX KOHYMKA KOpeIlKa Jiyka (Ha
TOTOBBIX MUKpPOIIpENapaTax).

Tema 9. Ctpoenune u pyHKIMH OPraHu3MOB

buonoruueckoe pazHooOpazue opraHu3MoB. OJHOKJIETOYHBIE, KOJOHUAJbHBIE,
MHOTOKJIETOYHBIE OPTAHHU3MBI.

OcoOeHHOCTH CTPOEHUS W IKUZHEJCSATENIbHOCTH OJHOKJIETOYHBIX OpPraHU3MOB.
bakTepun, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKIETOYHbIE BOJOPOCIH, IPYTHe MPOTHUCTHI.
KosonunansHble Opranu3mBbl.

B3aumocBsi3p yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHHW, OpPraHbl U CHCTEMBbI
opranoB. OpranusM Kak equHoe 1enoe. ['omeocras.



Tkanu pacteHuil. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBarenbHas, MOKPOBHAs,
MIPOBOJAIIAsA, OCHOBHAsA, MexaHuuyeckas. OCOOEHHOCTH CTPOEHUS, PYHKIMM U PACIOI0KEHHUS
TKaHEW B OpraHax pacTeHUH.

TkaHM KUBOTHBIX M YEJIOBEKA. THIBlI JKUBOTHBIX TKaHEW: JNUTEIUAJIbHAS,
COCMHUTEIIbHAS, MbIIIeYHAast, HepBHAsA. OCOOEHHOCTH CTPOEHUS, GYHKIUN U PACTIONIOKECHHUS
TKaHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble W TeHEpaTWBHBIE OpraHbl pacTeHuil. OpraHbl U CHCTEMBbI
OpraHoOB )KMBOTHBIX U 4esoBeKa. O yHKIIMM OPTaHOB U CUCTEM OPraHOB.

Omnopa Tena opranu3sMoB. Kapkac pacreHuid. CkeneTbl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapyxHblii W BHYTpeHHHUH ckeneT. CTpOeHHWE U THUIBI
COEJIMHEHUS KOCTEH.

JIBW>KeHHE OpraHu3MoB. JIBMKCHHE OJHOKJIETOYHBIX OpPraHU3MOB: aME&OOWTHOE,
JKTYTUKOBOE, PECHUYHOE. [[BH)KEHME MHOTOKJIETOYHBIX PACTEHUH: TPOMU3MbI M HACTHUHU.
JIBM>KeHHE MHOTOKJICTOYHBIX JKMBOTHBIX W UYEJOBEKAa: MEINIeYHas cucrema. Pedrekc.
CkeneTHbIe MBI U UX padoTa.

[Iuranue opranusmoB. I[loryiomieHue BOIBI, YIJEKHUCIOrO Ta3a M MHUHEPAJIbHBIX
BELIECTB pacTeHussMH. [luTaHue IKUBOTHBIX. BHYTPUIIONOCTHOE UM BHYTPUKIETOYHOE
nuieBapeHue. Ilutanue mMoO3BOHOUHBIX MKUBOTHBIX. OTAENbl NMHUIIEBAPUTEIBHOIO TPAKTA.
[IumeBapurtenpHble xene3sl. [luneBapurenbHas cucTemMa 4eoBeKa.

Hpixanue opranu3moB. Jlpixanue pacteHwid. [[pixanwe >kuBOTHBIX. Jnddysus razos
yepe3 MoBepXHOCTh KieTku. KokHoe npixanue. JlprxarenbHas moBepXHOCTh. JKabGepHoe u
néroyHoe abixaHue. JlpIxaHHe TMO3BOHOYHBIX JKMBOTHBIX M UEJIOBEKAa. OBOJIOLHOHHOE
YCIIO)KHEHHE CTPOCHMS JETKUX MO3BOHOYHBIX ’KMBOTHBIX. J[bIXaTeJIbHAS CUCTEMA YEJIOBEKA.
MexaHu3M BEHTWJSALMM JIETKUX Yy MNOTUI W MICKONMUTAKOIUX. Peryndimus IpIXaHusl.
JlpIxareabHbIe 00BEMBI.

TpaHCIIOPT BELIECTB y OpPraHu3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUH. TpaHCIOpT
BEILIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema M €€ opraHbl. KpoBeHOoCHas cucrema
MMO3BOHOYHBIX >KMBOTHBIX M 4YenoBeka. Cepjle, KpOBEHOCHbIE COCYIbl M KpoBb. Kpyru
KpOBOOOpaleH!sl. OBOJIIOIMOHHBIE  YCIOXKHEHHS CTPOEHUS KpPOBEHOCHOM CHCTEMBbI
MTO3BOHOYHBIX )KMBOTHBIX. PaboTa cepana u e€ perynsuus.

Beinenenne y opranusmoB. Belnenenue y pacteHuid. BeiieneHne y KMBOTHBIX.
CoxpaturenpHble Bakyonu. Oprasbl BblaeneHus. DuibTpanus, cekpenuss U oOpaTHoe
BCAChIBaHME KaK MEXaHW3Mbl DPAOOTHI OpraHoB BbIAeNeHUA. CBs3b TOJNOCTH Tela ¢
KPOBEHOCHOM W BBIJIEIUTEIIBHOW CHCTEMaMU. BbleneHne y IMO3BOHOYHBIX KUBOTHBIX M
yenoBeka. llouku. Crpoenue u ¢yHKuMoHMpoBaHue HedpoHa. OOpazoBaHHE MOYH Y
YeJI0BEKa.

3amuTa y OpraHu3MoB. 3allluTa y OJHOKJIETOYHBIX opraHu3MoB. Cropsl OakTepuil u
OHUCThl TMPOCTEHMINIMX. 3aluTa y MHOTOKJIETOUHbIX pacteHud. Kyrtukyna. Cpencrsa
MACCUBHOU M XMMHUYECKOH 3aIUTh. OUTOHIINIBI.

3amuTa y MHOTOKJIETOYHBIX >KHUBOTHBIX. [IOKpPOBBI M HMX NTPOM3BOJHBIC. 3aluTa
opranu3ma oOT Oone3Heil. MmMmyHHas cucrema uenoBeka. KIeTOUHBI W TyMOpalbHBINA
UMMYHUTET. Bpoxn€HHbli u mnpuoOpeTéHHBbIM crneunpuyeckuid uMMyHHUTET. Teopus



KJIIOHaJIbHO-ceNekTuBHOTO uMMyHHTeTa (II. Dpmux, @®. M. bepuer, C. Tonerasa).
BocnanurtenbHple OTBEThl OpPraHu3sMoB. Poijib BpPOKIEHHOTO HMMMYHHMTETAa B Pa3BUTHHU
CUCTEMHBIX 3a00JIeBaHU.

PasgpaxxuMocTe M peryisinids y OpraHu3MoB. PasapakMMOCTh y OJHOKIIETOYHBIX
opranu3moB. Takcuchl. Pa3apa)kuMoCTh U peryisinus y pacTeHuid. POcToBbIe BelecTBa U UX
3Ha4YCHHUE.

HepBHas cuctema u peduiekTopHasi peryssiinus y *KUBOTHBIX. HepBHas cucrtema u eé
OTZIEJIbl. DBOJIFOIIMOHHOE YCI0)KHEHUE CTPOCHUS HEPBHOM CUCTEMBI y JKMBOTHBIX. OTAEIbI
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX KHUBOTHBIX. Pedniexc u pednexropnas nyra. besycinoBHble u
YCIIOBHBIE PEQIIEKCHI.

['ymopanbHas peryssiiusi U SHIOKPUHHAs CUCTEMa KMBOTHBIX M uenoBeka. JKenmesbl
SHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. [lelicTBHE TOPMOHOB. B3auMMOCBS3b HEPBHOU M
SHAOKPUHHOM cucTeM. ['umnoranamo-rumnopusapHas cucreMa.

JdemMoHcTpauuu

[Toptper: U. I1. I1aBnos.

Tabmuisl u cxembl: «OIHOKIETOUHBIE BOJOPOCINY, «MHOTOKIETOUHbBIE BOJOPOCIH,
«bakrepun», «llIpocreitmme», «OpraHbl LBETKOBBIX pacTeHU», «CHUCTEMbl OPraHoOB
MMO3BOHOYHBIX JKUBOTHBIX», «BHYTpeHHee CTpO€HHE HACEKOMBIX», «TKaHU pacTeHUi»,
«KopueBsie cuctembl», «Ctpoenue credms», «CTpoeHHe TUCTOBOM MIACTHHKWY, «TkKaHH
KHUBOTHBIX», «CKkeneT uenoBekay, «llumeBapurenpHas cucrema», «KpoBeHOCHas cucTeMay,
«/IpixaTrenpHas cucrema», «HepBHas cucrema», «Koxa», «Mplmeynas cucremMay,
«BoinenurensHast  cuctemay, «OHJIOKpHHHAas — cuctema», «CTpoeHHE  MBILIIBIY,
«Ummynutery, «KumednomnonoctHeiey, «Cxema mnuTaHus pacteHui», «KpoBeHOCHBIE
CHUCTEMBbl MO3BOHOYHBIX JKMBOTHBIX», «CTpoeHue ruapel», «CTpoeHHE IIaHApUN»,
«BHyTpeHHee cTpoeHHe A0xkJeBoro uepss», «HepBHas cucrema pwio», «HepBHas cucrema
narymkn», «HepBHas cucrema mpecmelkatromuxcs», «HepBHas cucrema ntuny, «HepBHas
crcTeMa MJIeKONUTaroImuX», «HepBHas cuctema yenoBekay», «Peduiekey.

OOopynoBaHue:  CBETOBOM  MMKpPOCKOI,  MMKpOINpemapaTrbl  OJHOKJIETOYHBIX
OpraHu3MOB, MHKpOIIpenaparsl TKaHEW, PaKOBHHBI MOJUIKOCKOB, KOJUIEKIIMH HACEKOMBIX,
UTJIOKOXKHUX, JKMBBIE SK3EMIUIAPhl KOMHATHBIX pAcTeHHM, repOapuu pacTeHUN pa3HBIX
OTJEJIOB, BJIAXKHBIC IIPENaparbl JKUBOTHBIX, CKEJETHl IO3BOHOYHBIX, KOJUIEKIIHH
0€CrO3BOHOUYHBIX JKMBOTHBIX, CKEJIET uYeloBeKa, OOOpyJoBaHUE [Js JIEMOHCTpAIUU
MOYBEHHOTO M BO3JYLIHOTO MHUTAHUS DPACTEHMH, pacCILEIUIEHUs Kpaxmaja u OEJIKOB MOJ
neiictBueM (GepMeHTOB, O00OpYyIOBaHME Ui JEMOHCTpPAIMM OMNBITOB IO H3MEPEHUIO
KU3HEHHOW EMKOCTHM JETKMX, MEXaHM3Ma JbIXaTEeJIbHBIX ABW)KCHHMH, MOJENIN T'OJOBHOIO
MO3ra pa3jIn4HbIX KUBOTHBIX.

JlaGoparopHas padora «3yueHne TkaHeill pacTeHUI».

JlaGoparopHas padora «3yueHne TkaHei )KUBOTHBIX».

JlabGoparopHas padora «3yueHne opraHoB IBETKOBOTO PACTEHHUS».

Tema 10. PazmHokeHHe U pa3BUTHE OPTAHU3MOB

®opMbl pa3MHOXKEHHMS OpraHM3MOB: Oecrioyioe (BKIIOYas BEreTaTUBHOE) M IOJIOBOE.
Buzsl 6ecniosioro pa3sMHOKEHHS: IOYKOBAaHHUE, CIIOPYIALUS, pparMeHTalus, KIOHUPOBaHHUE.



[TonoBoe pa3muHoxenue. IlomoBele kneTku, wim ramersl. Meho3. Ctaguum Menosa.
[ToBenenue xpomocom B Mero3e. Kpoccunrosep. bruonornueckuii cMpICit Melio3a U OJIOBOTO
nporecca. Melo3 1 ero MecTo B dKU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiueBoe pasButue. lameroreHe3 y JKUBOTHBIX. IlonoBble Kelylessl.
OO6pa3oBanue U pa3BUTHE MOJOBHIX KJIEeTOK. CriepmaTorenes u ooreHe3. CTpOeHHE MOJIOBBIX
KJIETOK.

OmtogoTBOpEeHNE U IMOPUOHATIFHOE Pa3BUTHUE JKUBOTHBIX. CTIOCOOBI OIJIOIOTBOPCHHS:
Hapy)KHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOe pa3BUTHE OPraHu3MOB (OHTOTEHE3). OMOpUoNorus — Hayka o
pa3BUTUU OPraHU3MOB. Mopghozenez — 00ua u3 enasHvlx npobdiem smopuonocuu. Konyenyus
mopghoeernos u mooeru mopgoeeneza. Craaguum >MOpHUOTeHE3a JKMBOTHBIX (HA TMpHUMEpe
nsarymkn). [pobnenne. Tunbsl apoOnenus. /Jemepmunuposanunoe u HeOepMUHUPOBAHHOE
opobnenue. bnacmyna, munet Onacmyn. OCOOCHHOCTH APOOJCHUS MIICKOMHUTAIOIINX.
3apojpiiieBble JIUCTKU (TacTpysisiiusi). 3akjajka OpPraHOB W TKaHEW M3 3apOJIbIIIEBBIX
JUCTKOB. B3amMHOe BIUsSHHME 4YacTed pa3BUBAIOMIETOCSA 3apojiplimia (3MOpHOHATBHAS
MHAYKOMS). 3aKiajgka IUJlaHAa CTPOCHHsI JKMBOTHOTO KakK pe3ylbTaT HepapXHUuecKux
B3aMMOJICHCTBUII TeHOB. BiusHue Ha SMOpHOHANBHOE pa3BUTHE PA3IUYHBIX (PaKTOPOB
OKpY’Karollen cpeabl.

Poct u pasButue xuBOTHBIX. [locTomMOpuoHanbHblil mepuon. Ilpsimoe u Hempsmoe
pazButue. PaszButne ¢ Meramopdo3oM y OECIO3BOHOYHBIX M TO3BOHOYHBIX KUBOTHBIX.
buonornueckoe 3HaU€HHE MPSIMOTO U HETIPSIMOT'O Pa3BUTHS, X PACIIPOCTPaHEHHUE B IIPUPO/IE.
Tunel pocra >XUBOTHBIX. DaKTOPHI PETYNSIIIUU POCTa >KUBOTHBIX W 4YenoBeka. Craauu
MMOCTAMOPUOHATILHOTO Pa3BUTHsI y KUBOTHBIX W 4esioBeKa. [leprosibl oHTOreHe3a 4eoBeKa.
CrapeHnue 1 cMepTh Kak OMOJIOTUYECKUE MPOIIECCHI.

PasmHoxeHHMe U pa3BuTHe pacTeHuil. 'ametodut u cnopopur. Meio3 B KU3HEHHOM
nukine pacteHuwit. OOpa3zoBaHue cIop B mporecce Meio3za. ['ameToreHe3 y pacTeHHil.
Omno10TBOPEHNE U PAa3BUTHUE PACTUTENBHBIX OPraHMW3MOB. JIBOIIHOE OIUIOJOTBOPEHUE Y
I[BETKOBBIX pacTeHuil. OOpa3oBaHUE U Pa3BUTHE CEMEHH.

MexaHU3MBI PETYIISIIIUN OHTOTEHE3a Y PACTEHUM U )KUBOTHBIX.

JdemMoHcTpanuu

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

Tabmuuprt w  cxembl: «BereratuBHoe  pasmMHOXeHHE», «TuIBl  OECmosoro
Pa3MHOKEHUSD, «Pa3zMHOXEHUE  XJIAMUJOMOHAJIbI», «Pa3MHOXEHUE  IBIJICHBI»,
«Pa3mHOXkeHue ruaps», «Meio3y, «XpomMocoMbly, «I'ameTorenesy, «CTpoeHue sIMIeKIeTK
U cnepmaro3ona», «OCHOBHbIE CTaJAuM OHTOreHezay», «lIpsiMmoe M HempsiMoe pa3BUTHEY,
«Pa3Butne Maiickoro xyka», «Pa3zButue capanum», «PasButHe IArymkun», <«J/IBoriHoe
OTUIOZIOTBOPEHHUE y IIBETKOBBIX PACTeHHI», «CTpOCHHUE CEMSH OJHOJOJIBHBIX M JIBYIOIBHBIX
pacteHui», <«OKW3HEHHBIM LHMKI MOPCKOW KamycTeD», <OKM3HEHHBIM LHKI MXay,
«OKM3HEHHBIN IUKJ TAOPOTHUKAY, «KW3HEHHBIN [IUKIT COCHBD».

O6opynoBaHMe:  CBETOBOM  MHUKPOCKOI,  MHKpONpEnapaTrbl  SHIEKIETOK U
CHepMaTo30uA0B, MOoAeINb «L UK pa3BUTHS JATYIIKIAY.



JlaGoparopHass padora «/3ydyeHue CTpOEHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax».

IIpakTHyeckasi padora «BpIsiBIIeHHE NPU3HAKOB CXOCTBA 3apOJbIIIEH TO3BOHOYHBIX
KUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHrE OpraHOB Pa3MHOKEHUS BBICILIUX PACTCHUI.

Tema 11. I'eHeTHKa — HAYKa 0 HACJIeICTBEHHOCTH M H3MEHYHBOCTH OPraHU3MOB

HcTtopus cTaHOBICHHUS U Pa3BUTHs T'€HETUKH Kak Hayku. Pabotsl I'. Mennens, I'. ne
®pwuza, T. Moprana. Posib oTeuecTBeHHBIX y4€HBIX B pa3BuTUM reHetuku. Padorer H. K.
Konbnosa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 10. A. ®ununyenko, H.
B. TumodeeBa-Pecosckoro.

OCHOBHbBIE T€HETUYECKHE TIIOHATUS W CUMBOJBL. ['OMOJIOrMYHBIE XPOMOCOMBI,
aJlJIeNIbHbIE T'€Hbl, aJbTEPHATUBHbIE NPHU3HAKU, JOMMHAHTHBIM U PELECCUBHBIA IPHU3HAK,
TOMO3HI0Ta, TE€TEPO3UTOTA, YUCTas JTMHUS, THOPUIBI, TeHOTUT, (eHOTHII. OCHOBHBIE METOIBI
TEHETUKH: THOPUI0JIOTUYECKHM, IUTOJOTUYECKUI, MOJIEKYISIPHO-TE€HETUYECKHI.

JdemMoHcTpanuu

[Toptpetsr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Kosbsios, H. 1. BaBuios, A.
H. benozepckuii, I'. /1. Kapnieuenko, 0. A. ®unumnuenko, H. B. Tumodeer-PecoBckuii.

Tabmuis! u cxeMbl: «MeTObl TeHETUKIY, «CXEMBbI CKpEIIMBAHUS.

JlabopaTopnasi pa6ora «/{po3oduia kak 00bEKT FreHETHYECKUX UCCIEAOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpeumBanue. [lepBbiii 3akoH MeHmens — 3aKoH €AMHOO0Opasus
ruOpu0B nepBoro nokosnenus. [lpaBuno nomunupoBanus. Bropoii 3akoH Menzens — 3akoH
paciuerieHust npu3HakoB. LluTomornyeckue OCHOBBI MOHOTHOPUIHOTO CKpPEIMBaHUS.
['mnores3a 4uCTOTHI raMer.

AHanusupyroniee  cKkpemuBaHue. [IpoMexyTO4HBI — XapakTep  HAcIeIOBaHUS.
Pacmienyienne npru3HaKkoB NIPU HETIOJIHOM JOMUHUPOBAHHUH.

JurnbpunHoe ckpeuBaHue. Tpetuid 3akoH MeHzaenss — 3aKOH HE3aBUCHMOIO
HaclleZIoBaHus MpU3HaKoB. LluTonornyeckre 0CHOBBI TUTMOPUIHOTO CKPELIMBAHNS.

CuennieHHoe HacnefoBaHue mpu3HakoB. Pabotel T. Moprana. CuerieHHoe
HacJIeJOBaHHE TEHOB, HAapYyLIEHHE CIEIUIEHUS MEeXAy TIeHaMUh. XPOMOCOMHAs TEOpHs
HACJIEICTBEHHOCTH.

I'enetnka nosa. XpoMOCOMHBIA MEXaHU3M ONPEIEIEHUS M0Ja. AYTOCOMBI U MOJIOBBIE
XpoMocoMbl. ['OMOraMeTHbIil U rereporaMeTHblil 1oJs. ['eHeTnueckas CTpyKTypa IOJIOBBIX
xpomocoM. HacnenoBanue npusHaKoB, CLEIIIEHHBIX € TIOJIOM.

I'enoTun kak nenoctHas cucrema. IlneiloTponus — MHOXECTBEHHOE ACHCTBHUE I'EHA.
MHoecTBEHHBIN ayuienu3M. B3anmoneicTBiue HeauleabHBIX I'e€HOB. KOMIUIEMEHTapHOCTD.
Onucras. [lommmepusi.

['eHeT4eckuii KOHTPOJIb DPAa3BUTH PACTEHHUW, XMUBOTHBIX M YEJIOBEKA, a TaKKe
(U3MONIOrMYECKUX IMPOLIECCOB, MOBEAECHHUS M KOTHUTHUBHBIX (QYHKIMH. ['eHeTmueckue
MEXaHU3Mbl CUMOHOT€HE3a, MEXaHU3Mbl B3aUMOACHCTBUS «XO3IUH — MAPa3UT» U «XO35IMH —
MHUKpOOHOM». ['eHeTHdyeckue acmeKTbl KOHTPOJsi M HM3MEHEHHMs  HaclleJCTBEHHOU
nH(pOpMAIIUU B TIOKOJICHHUSIX KIETOK U OPTraHU3MOB.



JdemoHcTpauuu

[Toptpetsr: I'. Menaens, T. Mopran.

Tabmuubpt u cxembl: «llepBeiii M BTOpoi 3akoHBI Mennens», «Tperwit 3akoH
Menpens», «AHanusupylolee ckpeupanuey, «Henomnoe nomuanpoBanuey, «CuenieHHoe
HaClleIOBaHHE MPHU3HAKOB y Jpo3odmiibl», «l'eHeTnka mona», «KapuoTum uenoBekay,
«Kapuotun  apozopune», «Kapumorun — nTHIBD, «MHOXECTBEHHBIM  aJUIEITH3MY,
«B3anMoielicTBUE TEHOBY.

O6opynoBanue: MOJeNb s JEMOHCTPAallMM 3aKOHOB €IWHO00pa3usi THOPHUIOB
[IEPBOTO IIOKOJEHUS M PACLICIUICHUS MPU3HAKOB, MOJEIb U JIEMOHCTpaluu 3aKOHA
HE3aBUCHUMOI'O HACIEJOBaHUS IPU3HAKOB, MOJAEIb I JEMOHCTPALMHU CLEIIEHHOTO
HACJIeIOBaHMs MPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoIrpenapar: «/po3odunar.

IIpakTnueckas padora «/3ydyeHue pe3yabTaTOB MOHOTMOPUIHOTO CKPELIMBAHUS Y
JPO30(PUITBI».

IIpakTnueckas padora «3ydyeHue pe3yabTaTOB AUTHOPUIHOIO CKPEUIMBAHUS Y
JPO30(PUITBI».

Tema 13. 3akoHOMEepPHOCTH U3MEHYMBOCTH

BiaumopeiictBue reHotumna u cpensl mnpu GopmupoBanuu (eHotuna. M3MeHUHBOCTH
npu3HakoB. KauecTBeHHble UM  KOJMYECTBEHHbIE IpPU3HAKU. BHIbl H3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHASI.

MoaundukanroHHass U3MEHYUBOCTh. Ponb cpenbl B popMupoBanmy Mo (UKAITMOHHON
n3MeHuuBocTH. Hopma peakiuu npusHaka. BapuaunoHHslil psj 1 BapuanroHHas Kpusas (B.
Noranncen). CoiicTBa MON(DUKAIIMOHHON H3MEHUYHUBOCTH.

I'enoTunuueckass n3MeHUMBOCTh. CBOWCTBA T€HOTUMUYECKONW W3MEHYMBOCTH. Bubl
TFeHOTUIIUYECKON N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTuBHas u3MeHUMBOCTh. Meio3 u  TOJOBOM  mporecc —  OCHOBa
KOMOMHATUBHOM W3MEHYMBOCTU. Posb KOMOMHATUBHOW HM3MEHYMBOCTH B CO3JaHUU
TeHETHYECKOro pa3HooOpas3us B Ipejiesiax 0JHOr0 BUJA.

MyTtannoHHasi U3MEHYMBOCTb. BHIbl MyTalnMii: F€HHBIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE M HMHIYLHPOBAHHbIE MyTallMU. SIepHbIE W LUTOMJIA3MaTUYECKHE MYyTallUH.
ComaTnueckue U 1mosioBble MyTaluu. [IpuuuHBl BOSHUKHOBEHMSI MyTaluil. MyTareHsl 1 ux
BJIUSIHUE HA OpraHU3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOIO IIpolecca. 3aKOH TOMOJIOTHYECKHUX
psnaoB B HacienctBeHHoW u3MmeHunBoctu (H.M. BaBuios). BuesnepHas M3MEHYMBOCTb U
HACJIEACTBEHHOCTbD.

Onueenemuxa u dnMUCeHOMUKA, PONb INUSEHEMUYECKUX (akmopos 6 HAcied008aHuu u
UBMEHYUBOCTNU (PEHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdemMoHcTpanuu

[Toptpertsr: I'. ne ®pus, B. Moranucen, H. 1. Basuios.

Tabmuipr u cxembl: «Bunasl uaMeH4YMBOCTHY, «MoAU(PUKAIMOHHAS U3MEHYUBOCTHY,
«KomOWHaTHBHAasE  M3MEHUMBOCTHY, «Meito3», «OmirogorBopeHuey», «l eHeTnyeckue
3a0o0JieBaHus YenoBeKay, «Buabl MyTanuii».

OO6opynoBaHue: >KUBbIe U repOapHble SK3eMIUIIPbl KOMHATHBIX PACTEHUN, PUCYHKH
(poTorpadum) KUBOTHBIX C PA3TUUYHBIMU BUIaMU U3MEHYHBOCTH.



JlabopaTtopnas padora «MccrmeqoBaHue 3aKOHOMEPHOCTEH MOIU(PUKAIIMOHHON
U3MEHYUBOCTH. [locTpoeHre BapuallMOHHOTO psiZia U BapUallMOHHOW KPUBOW».

IIpakTnuyeckas padora «Mytauuu y 1po30¢puibl (Ha TOTOBBIX MUKPOIIpEnaparTax).

Tema 14. I'eHeTnKa Ye10BeKa

Kapuotun yenosexa. MexayHapoaHasi porpaMma MCCIIEJOBaHUsI T€HOMa YEJIOBEKA.
Metoant HU3Y4YEHUS TCHETUKH 4eJI0BEKa: TeHEAIOTHYECKUM, OJIM3HEIOBHIN,
LIUTOI€HETUYECKUH, MONYJIALIUOHHO-CTaTUCTUYECKUH, MOJIEKYJIIPHO-TEHETUYECKU .
CoBpeMeHHOE OmpeelIeHne TeHOTHUIIA: IOJTHOTCHOMHOECEKBEHUPOBAaHUE, TCHOTUIIMPOBAHUE,
B ToM uucie ¢ nomouisio [1I[P-ananusza. Hacnencrsennsie 3a06oaeBanus yenaoBeka. [ eHHbIe U
XPOMOCOMHBIE 00JIe3HU uenoBeka. bone3Hu ¢ HaclaeICTBEHHOM IpeapacnoioXKEeHHOCTBIO.
3HauUeHUE MEIUUMHCKOM T'€HETHMKHM B MPEAOTBPAILECHUM M JICYEHHH TI'€HETUYECKUX
3a0oJeBaHUN YeloBeKa. MeIMKO-TEeHETHUECKOe KOHCYJIbTUpOoBaHHE. CTBOJOBBIE KIIETKH.
[loHATHE «TEHETHYECKOTO Tpy3a». ODTHYECKHE AacleKThl HCCIEAOBaHMI B 00jacTu
pEeIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'eneTrueckue GakTOpsl MOBBIIEHHONW YYBCTBUTEILHOCTH YEIOBEKA K (PH3HUECKOMY H
XMMHUYECKOMY 3arpsA3HEHHUIO OKpYXarouled cpenpl. ['eHeTnueckas mnpenpacroyioKeHHOCTh
YEJIOBEKA K MAaTOJIOTUSIM.

JdeMoHcTpamun

Tabnuue! u cxemsl: «Kapuotun yenoBeka», «MeTObl U3yYE€HUS] TCHETUKU YEJIOBEKAY,
«['enernueckue 3a00€BaHUs YETOBEKAY.

IIpakTnueckas padora «CocraBieHue U aHAJIU3 POAOCIOBHOMN.

Tema 15. Cesnekuusi oprann3mMosn

JloMecTukanus U cenekuus. 3apokIeHue CeNeKIUu U AoMecTukanuu. Yuenue H. U.
BasunoBa o lleHTpax NpoMCXOXKJIEHUS W MHOrooOpasusi KyJIbTypHbIX pacTeHuil. Poib
CEJIEKIIMM B CO3JaHUM COPTOB PACTEHHMM M MOpOoJ *KUBOTHBIX. CopT, Mopoa, MTaMM. 3aKOH
TOMOJIOTMYECKUX PSAAOB B HacleACTBEeHHOM m3meHunBoct H. M. BaBuiosa, ero 3HaueHue
JUIsL CENIEKIIUOHHON PabOTHI.

Mertoabl  cenekiuoHHOW — paboTbl.  MckyccTBeHHBIH — OTOOp:  MaccoBbIi U
WHIUBUAYAIbHBIN. OTanbsl KOMOMHAIIMOHHOW cenekuuu. lcnbiTaHue Npou3BOAUTENEH IO
notoMcTBy. OTOOp MO IE€HOTUITYy C MOMOIIbIO OIEHKM (DEeHOTHNAa MOTOMCTBA M OTOOp IO
TEHOTHUITY ¢ ToMouIsto ananuza JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ| CENEKIIMOHHOW paloThl. PammannoHHBIA WU
XUMHAYECKMH MyTareHe3 KaK HCTOYHHMK MYyTallMid y KyJIbTYpHBIX (OpM OpraHu3MOB.
Vcnonp30oBaHue TEHOMHOTO pPENaKTUpOBaHMA W MeToaoB pekomOuHaHTHbIX JHK s
MIOJIyYEHUSI UCXOAHOI0 MaTepuaia JUisl CEIEKLUN.

[Tonyyenue mnonumiaonaoB. BHyTpuBumoBas rubpuanzanus. bauszkopoacTBeHHOE
CKpelllMBaHue, Wik MHOpUAUHT. HeponcTBeHHOE CKpeluBanue, Win ayTopuauHr. I'ereposuc
u ero npuuuHbl. Mcmonb3oBaHue rerepos3uca B cenekuuu. OTnanéHHas rUOpuAN3aIus.
[Ipeononenne Oecruioausi MEXBUIOBBIX THOpUIOB. JloCTHKEHHUS CENeKIUH pacTeHUd u
KUBOTHBIX. «3€1E€HAs peGoNIOYULY.

CoxpaHeHHe U U3y4YEHUE TEHETHYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN M UX TUKHUX
poauueil uis CO3JaHHMS HOBBIX COPTOB M THOPHUIOB CEIBCKOXO3SHCTBEHHBIX KYIBTYP.



H3yuenue, coxpanenue u ynpaeiexue 2eHemudecKuMu pecypcamis CebCKOX03AUCBEHHbIX U
NPOMBICTIOBbIX HCUBOMHBIX 6 YENAX VIYYUIeHUS CYWEeCMBYIOWUX U CO30aHUs HOBLIX NOpPOO,
JUHUU U KpOCCO8, 6 MOM HuUcie ¢ HPUMEHEHUEeM COBPEMEHHbIX MemOo008 HAYYHbIX
ucciedosanuil, nepedosvix uoetl U NepcneKmusHbIX MexHoI02UlL.

JdemMoHcTpanuu

IToptpersr: H. . Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykpsanenko, b.
JI. Actaypos, H. bopnoyr, /1. K. benses.

Tabmuupel u cxembl: «LleHTpbl NPOMCXOXKAEHUS U MHOrooOpasus KyJbTYpHBIX
pacTeHuiD», «3aKOH FOMOJIOTMYECKHUX PAIOB B HACIECACTBEHHON M3MEHUYUBOCTH», «MeTozbl
cenekuumny, «Otnanénnas rudpuanzanusy, «MyrareHes».

Jlaboparopnasi pabGora «l3ydeHHe COpPTOB KyJIbTYpHBIX PpAacT€HUHl M IOPOJ]
JIOMALTHUX KUBOTHBIX).

JlaGopaTopHas padora «/3ydueHne METOI0B CEJICKIIUU PACTCHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHU».

IkceKkypenst «OCHOBHBIE METO/IbI U IOCTHXKEHUS CEJIEKIIMU PACTEHUN U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO (pepMy, COPTOUCTBITATEIbHBII y4acTOK, B TEIUIMYHOE
XO03SICTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. buoTeXHOJIOTUsI U CHHTeTHYeCKast OMOJI0THS

OOBEKThI, UCIONb3yeMble B OMOTEXHOJIOTUH, — KJIETOYHBIE W TKAHEBbIE KYJbTYpBHI,
MHUKPOOPIaHU3MBI, WX XapaKTepHCTUKA. TpaauiuoHHas OWOTEXHOJOTHA: XJieOOomeueHue,
MOJTyYeHWE KHCIOMOJOYHBIX MPOAYKTOB, BUHOAENWE. MUKPOOHOIOTUYECKHI CHHTE3.
OObeKTbl MUKpOOMOJIIOTHYECKUX TexHosorui. IlponsBojacTBo Oenka, aMUHOKHUCIOT |
BUTaMHUHOB.

CozaHue TEXHOJOTMH M HHCTPYMEHTOB LIEJCHANPABICHHOIO HW3MEHEHUs |
KOHCTPYMPOBAaHUS TE€HOMOB C LEJNbI0 IIOJIyYEHHS OPraHU3MOB U HX KOMIIOHEHTOB,
COJIep KALINX He BCTPEUArOIIUecs B IPUPOJIe OMOCHHTETUYECKHUE TTYTH.

Knerounas unxenepusi. MeToasl KyJIbTypbl KJIIETOK M TKAHEW PACTEHUHN W )KUBOTHBIX.
Kpunobanku. Comatnueckas rubpuan3anus U coMaTHuecKuil aMOpuorenes. Mcmnons3oBaHue
rarion/IoB B CeNEKIUN pacTeHuil. Ilonyuenue MOHOKIOHANbHBIX anmumen. Hcnonvsosanue
MOHOKNOHANbHLIX U NOMUKIOHANbHbIX — anmumen 6  Meduyune.  VIckyccTBeHHOE
OIJI0I0TBOpeHHE. PEeKOHCTpyKLMsS SAWIEKIETOK M KJIOHHUPOBAaHUE >KUBOTHBIX. Mertoa
TpaHCIUIAaHTAllMK  Siflep KIETOK. Texwonocuu  0300poGnenus,  KyJIbmMUueUpo8aHus u
MUKPOKIOHANbHO20 PAZMHONCEHUSL CENIbCKOXO03AUCTNEEHHBIX KYIbIMYp.

XpoMocoMHass M TIeHHas MHKeHepus. VCKycCTBEHHBI CHUHTE3 TIeHa U
koHcTpyupoBanue pekoMOuHaHTHbIX JHK. Cozdanue mpanceennvix  opeanuzmos.
JlocTuKEHUsT M TEPCHEKTUBBl XPOMOCOMHOM M TE€HHOM HMH)KEHEPUM. OKOJIOTMYECKUE U
ATHUYECKHE MTPOOIEMbI T€HHOW HHKEHEPUH.

Meauuunckue OuorexHonoruu. IloctrenHomuas 1mudpoBas wmenuuuHa. [1HP-
JMarHoCcTHKa. MeTaboJOMHBIN aHau3, TeHOLEHTPUYECKUI aHallu3 MPOTEOMa YeJIOBEKa IS
OLIEHKH COCTOSIHUSI €ro 370poBbs. Mcnonab30BaHue CTBOJIOBBIX KJIETOK. TapreTHas Tepanus
paka. 3D-Omounxenepus Ui pa3paboTku (PyHIaMEHTAJIbHBIX OCHOB MEAMIIMHCKUX



TEXHOJIOTUH, CO3JaHUSl KOMIUIEKCHBIX TKaHEW COYETaHHMEM TEXHOJOTUH TpEXMEPHOro
OuonpuHTUHIA U cKapOIANHTA I PELICHUs 3a1a4 IEPCOHATU3UPOBAHHON METULIMHBI.

Co3aaHne BEKTOPHBIX BaKLUH C LEJbI0 00ecreueHuss KOMOMHUPOBAHHOM 3allUThl OT
Bo30yauteneii OPBU, ycraHoBieHHE MOJEKYISPHBIX MEXaHU3MOB (YHKIIMOHHPOBAHUS
PHK-conepxammx BUPYCOB, BBI3BIBAIONIMX OCO0O OMAacHbIE 3a00JE€BaHUS 4YEJIOBEKA U
KUBOTHBIX.

JdemMoHcTpanuu

Tabmuupl u  cxemsl: «lcrosnb30BaHME MUKPOOPraHU3MOB B IPOMBIILICHHOM
IIPOU3BOJCTBEY, «KieTounas uHxeHepus», «I eHHass HHKSHEPUs».

JlabopaTopHas padora «/3yueHne 0ObeKTOB OMOTEXHOJIOTHI.

IIpakTnueckas padora «[losyueHrue MOJIOUHOKHCIBIX TPOAYKTOBY.

IKceKypenst «bUOTEXHONIOTHsI — BayKHEHNIIasi IPOU3BOJUTENIbHAS CHJIa COBPEMEHHOCTHU
(Ha GMOTEXHOJIOTUYECKOE IIPOU3BOJICTBO)».

11 KJIACC

Tema 1.3apoxaenue u pa3BuTHE IBOJIOIUOHHBIX NPeICTABJIEHNA B OMOJIO0THH

OpomonronHas teopuss Y. [lapBuna. Ilpennoceuiku BO3HMKHOBEHMS JIapBUHHM3MA.
JKusnep n HayyHas nesrenpHOCTh Y. JlapBuHa.

JBuwxymue cuibl 3Boiouuu BuaoB 1o Y. JlapBuHy (BbICOKass HMHTEHCHUBHOCTH
pPa3MHOXKEHHsI OPraHU3MOB, HACJIEICTBEHHAs W3MEHYHMBOCTH, OOpb0a 3a CyIIeCTBOBaHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunteTndeckoir Tteopun sBoitoruu (CTD). HeilttpansHas Teopus
sBomonu. CoBpeMEHHasl HBOJIOLMOHHAs OHOorus. 3HaYeHHE SBOJIIOLMOHHON TEOpUHU B
(bopMHPOBAHNUHN €CTECTBEHHO-HAYYHOU KapTHHBI MUpA.

JdemoHcTpanuu

[Toptpetsr: Apucrotens, K. JIunneit, XK. b. Jlamapk, 2. K. Cenr-Unep, XK. Kroswe, Y.
HapsuH, C. C. Yerepuxos, 1. U. llImansraysen, Ix. Xonzaeitn, J. K. benses.

Tabmuis! u cxembl: «Cuctema >xuBoit npupozs! (o K. Jlunuer)», «JlectHuna xKuBbIX
cyuiectB (rmo Jlamapky)», «Mexanusm (opMHpoBaHHsS MPUCHOCOOIEHUN Yy pacTeHUl U
*KUBOTHBIX (110 Jlamapky)», «KapTa-cxema mapiipyra myremectBus Y. Jlapsunay, «Haxoaku
Y. Hapsuna», «®opmbl 00pr0ObI 32 cymiecTBoBaHuEe», «Ilopoabl romyo6eit», «MHoroooOpasue
KyJIbTYpHBIX (OpM KarmycTel», «Iloponbl JoMamHUX >KUBOTHBIX», «Cxema oOpa3zoBaHUs
HOBBIX BuAOB (o Y. [lapBuHy)», «(CXeéMa COOTHOLIEHUS MABIXKYILIHUX CHJI HBOJIIOLIUNY,
«OCHOBHBIE ITOJIO)KEHNS CUHTETUYECKON TEOPUH IBOJIIOLII.

Tema 2. MuKpo3BoJIIOLUS U €€ pe3yJIbTaThl

[TonynAnus kak 371eMeHTapHas equHuIa 3Booun. COBpEMEHHBIE METOJBI OLICHKU
TeHETUYECKOT0 Pa3HOOOpasus U CTPYKTYphl nomyssiuuid. MismeHeHne renodoH1a nonysuu
KaK 3JIEMEHTAPHOE 3BOJIIOLIMOHHOE SIBJIEHUE. 3aKOH TeHETHUYeCKOoro paBHoBecusa k. Xapau,
B. BaiinGepra.

OneMeHTapHble (PAKTOPHI (IBMKYLIME CHIIBI) ABOJIONMHM. MYyTalMOHHBIA Mpolecc.
KomOunaTuBHas m3MeHUMBOCTh. [Ipeiid reHoB — cirydaiiHble HEHANpaBJICHHbIC U3MEHEHHUS



4acTOT ajulesied B momyssanusx. DPGeKT ocHoBarens. Ipgexm OYmMbLIOUHO20 20PAbIUKA.
CHudicenue 2enemuyecko2o pasHoobpasus: npuyumsl u ciedocmsus. Ilposenenue s3¢ppexma
Opetigha 2enos 6 Oorbwux u manvlx nonyiayusx. Murpamuu. M3omsamus momyssiun:
reorpaduueckas (IpoCTpaHCTBEHHAs ), Onosorndeckas (penpoyKTHBHAS).

EcrectBennblii 0T00p — Hampasisromuii gaxkrop s3Boironuu. @opMbel €CTECTBEHHOTO
oTOopa: ABMKYILIUHA, CTAOMIN3UPYIOIINI, pa3pbIBaoui (Iu3pynTuBHbIii). [lonoBoit oToO0D.
Bo3HUKHOBEHUE M SBOJIIOIUS COLIMATIBLHOTO TTOBEACHNUS )KUBOTHBIX.

[IpucnocoOaeHHOCT, OpPraHU3MOB KakK pe3yslbTaT MUKPO3BOJIOUUHU. BO3HHKHOBEHUE
npucrnocoOjaeHuit 'y  opranu3moB. Apomopdo3sl U uavoazantanuu. [Ipumepsr
MpUCTIOCOOICHU y OpraHu3MOB: Mopdoiorndyeckue, (Hu3HoIoruueckue, OHMOXUMHUYECKUE,
noBepeHYeckrue. OTHOCUTENBHOCTh MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepuu u crpykrypa. BunoobpasoBanue kak pe3yapTaT MUKPOIBOJIIOLUU.
M3omsaumst — ximroueBoit (akTop BumooOpazoBanus. [lytm m cmocoObl BUI000pa3oBaHUS:
ajionatpudeckoe (reorpaduueckoe), CHMIATPUYECKOE (IPKOJIOTHYECKOE), «MTHOBEHHOE)
(monumionan3auust, rudpuansans). JNIMTenbHOCTh BOIIOIUOHHBIX TPOLECCOB.

Mexanu3mbl (OpMUPOBaHHS OMOIOTUYECKOTO Pa3HOO0Opas3usl.

Ponb sBoMIOIMOHHON OHONOTMUM B pa3pabOTKE HAyuHBIX METOJOB COXpPaHEHUs
O6uropazHooOpasusi. MUKPOIBOIIONMS U KOIBOJIIOLMS Mapa3uTOB U UX X035ieB. MexaHU3MBI
(hopMUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemMoHcTpanuu

[optpersr: C. C. YerBepukos, D. Maiip.

Tabmumpel u cxembl: «MyTalnoHHasE U3MEHYMBOCTHY», «llomymsiuoHHas cTpykTypa
BUJa», «Cxema mposiBIeHHs 3akoHa Xapau—BaiinOepray, «/IBHKyllIre CHUIIbI 3BOJIOLU,
«KojoruyecKkas M30JALMs MOMyIAUuid ceBaHCKoM (openn», «l['eorpaduueckas M30JALUSA
JTUCTBEHHUIIBI CHOMPCKON W  JIMCTBEHHHUIBI Jaypckoiy», «llomynsiuoHHBIE BOJIHBI
YHUCJIEHHOCTH XMIIHUKOB M XKepTB», «Cxema JeHcTBUS eCTeCTBEHHOro 0TOopay, «PopMbl
O00prOBI 3a cymiecTBOBaHUE», «MHIyCTpUANbHBIN MenaHu3M», <OKuBBIE HCKOMaeMbIe»,
«[loxpoBUTENBCTBEHHAs OKpacka >KMBOTHBIX», «lIpemynpexnaromas okpacka *XUBOTHBIXY,
«DPU3HOIOrHUECKHe aJanTalnumny, «[IpucnocodbaeHHOCTH OpraHU3MOB U eé
OTHOCHUTENBHOCTbY, «Kpurepuu Buaa», «Bunpl-nBoiiHukn», «CTpyKkTypa BUJa B MPUPOJIE»,
«CmocoOb1  BumooOpa3zoBanusi», «l'eorpaduueckoe BumgooOpa3zoBaHue TpPEX  BHUIOB
JaHJIBIIIeH», «KOJIOrHYECKOe BHI000pa30BaHUe BUJOB CUHHUID), «[lONMUIIIONABI pacTeHHI»,
«KamycTHO-peneuHbIii THOPHIY.

Ob6opynoBanue: repbapuu pacTeHUH, KOJUIEKIIMY HACEKOMBIX, Uyy4elia ITHIL U 3Bepeit C
IPUMEPaMHU Pa3IMYHBIX MIPUCIIOCOOICHH, YyUesa NTHUIl U 3Bepell pa3HbIX BUIOB, repbapuu
pacTeHui OIM3KUX BHUIOB, 00Pa30BABIIMXCS PA3IMYHBIMU CIIOCOOAMHU.

JlabGopaTopHas padora «BrisiBlIeHIE N3MEHUNBOCTH Y OCOOEH OTHOTO BUIAY.

JlabopaTtopuasi padora «lIpucrnocoOneHruss OpraHu3MOB U HMX OTHOCHUTEIIbHAsS
11eTIECO00Pa3HOCTH Y.

JlaGopaTopHas padora «CpaBHeHHE BUJIOB 110 MOP(HOIIOTHIECKOMY KPUTEPHION.

Tema 3. Makpoasosonust 4 eé pe3yJabTaThl



Meroasl u3ydyeHMs Makpo3Bosrouuu. [laneoHTonmornueckne METOAbl HU3Y4YEHUS
sBosronu. [lepexonubie Gopmbl 1 QrIIOreHeTHYECKHE PSAAbl OPIraHU3MOB.

buoreorpaduueckue metonsl uzydeHus sBoiouuu. CpaBHeHue ¢uopbl U (hayHbI
MaTEepUKOB U OCTPOBOB. bruoreorpaduyeckue odmacti 3emiau. BUIbI-9HIEMUKN U PETUKTHL.

DOMOpHOJIOTHUECKHE U CPABHUTEIBHO-MOP(HOJIOTHYECKUE  METOABl  HM3YYEHUS
9BOJIIOLIMU. [ eHeTHUecKre MEXaHNU3MbI 3BOJIIOIIMM OHTOT€HE3a U IMOSBICHUS IBOJIIOLMOHHBIX
HOBIIECTB. ['OMOJIOrMYHBIE U aHAJOTUYHbBIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3MBbI.
MonekynsipHO-TeHETHUECKHE, OHOXMMHYECKHME W MaTeMaTHYeCKhe METOJbl H3y4YeHUS
sBosonu. ['omonoruynbie reHbl. COBpeMEHHBIE METOMbI MOCTPOSHUs! (PUIOTeHETHYECKUX
JI€PEBBEB.

XPpOMOCOMHBIE MYTALIMHU U 3BOJIIOLIMS TEHOMOB.

OO6mme 3aKkOHOMEpPHOCTH (MpaBwiia) HBOMIOUUU. [lpunyun cmenvl  QYHKYULL.
HeoOpaTumocTs 3BoOIMU. AantuBHas paauaiys. HepaBHOMEPHOCTh TEMIIOB YBOJOIUH.

JdemMoHcTpauuu

[optpets: K. M. bap, A. O. KoBanesckuii, @. Mromep, 3. I'ekkensb.

Tabmumpr u  cxembl: «DUIOTEHETHMYECKUN P JOWIAAN», «APXEONTEPUKCY,
«3Bepo3yObie smepbl», «Creronedansr», «Punnopute»y, «CeMeHHbIE MNaNmOPOTHUKN,
«buoreorpaduueckue 30HbI 3emuny», «Jlpeid KoHTUHEHTOB», «PenukTel», «HauanpHbie
CTaiud HMOPUOHANBLHOTO PA3BUTHUSI IMO3BOHOYHBIX JKMBOTHBIX», «['OMOJOTHYHBIE W
aQHAJIOTUYHBIE OpTraHbl», «PynTuMeHThI», «ATaBU3MBD», «XpPOMOCOMHBIE HAOOPHI YEIOBEKA U
mumMnansey, «l'1aBHble HanpaBiIeHMs 3BOIIOLUNY, «OO0IIMe 3aKOHOMEPHOCTH 3BOJIIOLUN.

O6opynoBanue: KOJJIEKIUH, TepOapuu, MYJISDKA UCKOMAEMBIX OCTaTKOB OPTaHU3MOB,
MYJISKU TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IIponcxoxaenne U pa3BUTHE JKM3HH HA 3emiie

Hayunble rumotes3sl MPOUCXOXKICHUS KU3HU Ha 3emie. AOHOreHe3 M MaHCIEePMHUS.
JloHay4HbIe MPEICTaBICHUS O 3apOXKACHUH >KU3HU (KpealmoHu3M). ['umnore3a mocTosHHOro
caM03apoXKJeHus XH3HU U e€ ompoBepxkeHue onbitTamu D. Penu, JI. Cnamnanuanu, JI
[Tacrepa. [IpoucxoxaeHne KU3HA U aCTPOOUOIIOTHSI.

OcHoBHblE 3Tanbl HeopraHuyeckoil »sBomonuu. Ilinanerapnas (reosornyeckas)
sBONIIOLIMSL. XHMMHYECKash SBOMIONUS. AOHWOTEHHBIM CHHTE3 OpPraHWYeCKUX BEILECTB U3
Heoprannuecknx. OmeiTr C. Musiepa u I'. FOpu. O6pazoBanue moauMepoB U3 MOHOMEPOB.
KoanepBarnas runore3a A. M. Onapuna, runore3a nepBuyHoro oynsona JIx. Xonaeitna,
reHernueckas rumnoreza I'. Mémrepa. Pubosumsl (T. Yek) m rumore3a «vupa PHK» V.
I'unbepra. opmupoBaHre MeMOpaH U BOSHUKHOBEHHE MPOTOKJIECTKH.

Hctopus 3emnu u Mmertonsl €€ usydeHus. Vckomaemble OpPraHMYECKHE OCTaTKH.
l'eoxpononmoruss u e€ w™eroapl. OTHocuTeNnbHAasT UM aOCONIOTHAsE T€OXPOHOJIOTHS.
['eoxpoHonoruyeckas mKasna: 30Hbl, 3pbl, IEPUOJIBI, FTOXH.

Hauanenabie »Tambl opraHuyeckol sBosonuu. [losiBneHne W 3BONIONUS TMEPBBIX
KJIETOK. OBoJolusg MeTrabonu3Ma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. COBpeMEHHbIE
MHUKpPOOHBIE OMOIUIEHKM KaK aHajor NepBbIX Ha 3emie coolmiectB. CTPOMAaTOIMTEI.
IIpokapuOTHI U 3YKapUOTHI.



ITpoucxoxaenue 3ykapuoT (CuMOMoreHes). BOJIFOLIMOHHOE ITPOUCXO0KICHNE BUPYCOB.
[IponcxoxkaeHue MHOTOKJIETOYHBIX OpPraHU3MOB. DBO3HHMKHOBEHHE OCHOBHBIX TPYII
MHOT'OKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Talbl HBOJIOLUH BBICHIUX pacTeHHA. OCHOBHBIE apoMOp(h03bl paCTEHUH.
Beixon pacrenuii Ha cymy. [losBieHHe CHOpPOBBIX PAaCTEHHM M 3aBOCBAHME MMU CYILH.
Cemennble pacteHus. [IporncxoxkaeHne HBETKOBBIX PaCTEHUH.

OcCHOBHBIE 3Tanbl BOJIIOLUUHU KUBOTHOrO Mupa. OCHOBHBIE apoMOp(O3bl KUBOTHBIX.
Bennackas ¢ayna. KeMmOpuiickuii B3pbIB — TIOSIBICHHE COBPEMEHHBIX THIMOB. IlepBbie
XOpZIOBBI€ KHUBOTHBIE. JKU3HB B BoJe. DBOIOLUS T03BOHOYHBIX. [Ipoucxoxaenne ampuoduii
u pentwinil. [Iponcxoxnenne miuexkonuraromux 1 ntull. punnun kinroueBoro apomopdosa.
OcBoeHnne 6ecr03BOHOYHBIMU U [TO3BOHOYHBIMH KMBOTHBIMU CYILIH.

Pa3BuTtne xu3HM Ha 3emiie MO 3paM U NEpUOoAaM: apXxei, MpoTepo30H, Maueo30i,
Me3030M, KaiftHOo30W. OOmas XapakTepUCTHKA KIMMaTa M TEOJIOTHYECKUX IIPOIIECCOB.
[losiBeHre W pacuBeT XapakTepHBIX OPraHM3MOB. YTJIEOOpa3OBaHHE: €ro YCIOBHS U
BJIMSIHUE HA ra30BbIi COCTaB aTMOC(EpHI.

MaccoBble BBIMUPAaHHsI — SKOJIOTMYECKHE KPU3UCHI NPpOoLIoro. Ilpuuunsl u ciencTeus
MaccoBBIX BIMUpaHUil. COBpeMEHHbIH 3KOIOrHYeCKU Kpu3uc, ero ocooeHHoctu. [Ipobaema
COXpaHeHMs OMopa3HooOpasus Ha 3emie.

CoBpemeHHass cucremMa opraHumdeckoro wmupa. [lpuHuMnsl — Kiaccupukanuu
opranu3mMoB. OCHOBHbIE CUCTEMATUYECKUE TPYIIIIBI OPraHU3MOB.

JdemMoHcTpanuu

[Moptpersr: @. Peau, JI. Cnamnanuanu, JI. Tlactep, . U. Meunukos, A. Y. Onapus,
Jx. Xonnein, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabmuupr u cxembl: «Cxema ombita @. Pemm», «Cxema omsbita JI. Ilactepa mo
U3Y4YEHHIO CaMO03apoxXkaeHus xusHu», «Cxema ombeita C. Mwutepa, I'. IOpu», «Otamsl
HEOpraHWYeCKOoN HsBoatonum», «l'eoxpoHosnornueckas mkana», «HauanbHble ATamnbl
OpraHudeckoil sBomonun», «Cxema o0Opa3oBaHUS dSYKapuOT NYTEM CHUMOMOTEHE3a»,
«Cucrema kuMBOM mpupoasl», «CTpoeHue BuUpyca», «ApoMop(ho3bl  pacTeHUN»,
«Punnopute», «OTHOKIETOYHBIE BOJIOPOCTN», «MHOTOKJIETOYHBIE BOJIOPOCTH», «MXW»,
«[TarmopoTHUKNY», «l'0NOCEMEHHbIE pacTeHUs», «OpraHbl IIBETKOBBIX pacTeHui», «Cxema
pa3sBUTUA YKUBOTHOI'O MHPaAY, «ApoMOp(03bl  KUBOTHBIX», «[Ipocrenmmey,
«KumeunomnonoctHeie», «Ilnockue yepBu», «Unernuctonoruey, «PriOb», «36MHOBOIHBIEY,
«IIpecmbikaromuecs», «lItuupy, «Miekonuraromue», «PazBuTue )KU3HU B apXEUCKON 3pey,
«Pa3BuTHe XKU3HM B IPOTEPO3OMCKOU 3pe», «Pa3BUTHE XU3HH B IAJICO30MCKOH dpey,
«Pa3BuTHEe JKM3HU B ME3030MCKOM dpe», «Pa3BuUTHE XKU3HM B KaWHO30MCKOW 3pey,
«CoBpeMeHHas CCTEMa OPraHUYECKOTO MUPay.

ObopynoBanue: repOapuu pacTEHUN Pa3IUYHBIX OT/EJIOB, KOJUIEKIIMH HACEKOMBIX,
BJIQ)KHBIE IperapaThl )KUBOTHBIX, PAKOBHUHBI MOJITIOCKOB, KOJUIEKIIMH UTJIOKOKUX, CKEIEThI
IT03BOHOYHBIX JKMBOTHBIX, dydeja NTUIl U 3BEeped, KOJUIEKIHH OKaMEHEJIOCTEH, IOJIE3HbIX
HCKOMAEMbIX, MYJISKA OPTaHUYECKHUX OCTaTKOB OPTaHU3MOB.

Bupryanbnas nabdoparopnasi padora «MoaenupoBanue onsiToB Musuepa—tOpu no
M3YyYEHHUIO A0MOTeHHOTO CHHTE3a OPraHUYEeCKHX COeIMHEHHI B IEPBUYHOM aTMOchepe.



JlaGoparopHass padora «/3yyeHue M OINUCAHUE HCKOMAEMBIX OCTATKOB JIPEBHHX
OpraHU3MOBY.

IIpakTuyeckasi padora «l3ydyeHue OCOOCHHOCTEH CTPOCHHS PACTCHUN pa3HBIX
OTZIEIIOBY.

IIpakTuuyeckass padora «/3yuyeHne OCOOCHHOCTEH CTPOCHHS IMO3BOHOYHBIX
YKUBOTHBIX).

Tema S. IIpoucxokaeHue YeJI0BeKa — AaHTPONOreHe3

Paszpnensl u 3agaun antponosiornv. MeToasl aHTPONOJIOTUH.

CraHOBIIEHHE NIPEACTABICHUI O IPOUCXOKIECHNUN YesloBeKa. Peurno3npie Bo33peHus.
CoBpeMeHHbIE HayUYHbIE TEOPUH.

CxoncTBo denoBeKa C JKUBOTHBIMU. CHCTEMaTHYECKOE IOJIOKEHUE YeJIOBEKa.
CBugerenpcTBa CXOACTBA YEJIOBEKA C JKMBOTHBIMH: CpPaBHUTEIBHO-MOPQOIOTHUECKHUE,
sMOpHOIOTHYecKre, (HU3NOIOT0-OMOXMMUYECKHe, MoBeAeHYecKre. OTIMYUs YelnoBeKa OT
KUBOTHBIX. [IpsAIMOXOXI€HHME M KOMIUIEKC CBS3aHHBIX C HUM HpuU3HaKoB. Pa3Butue
TOJIOBHOTO MO3ra M BTOPON CUTHAJIBHON CUCTEMBI.

JBwxkymme cuibl  ((hakTopbl) aHTpOINOreHe3a: OHOJOTMYECKHE, COLMATbHBIC.
CooTHolIeHrne OMOJIOTHYECKUX U COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBIE ~ CTaguu  aHTpomoreHesa. PaHHuME  4YeIOBEKOOOpasHble  00E3bSHBI
(IpPOKOHCYINBI) U paHHUE MOHTHABI — OO0IKEe MPEIKH YeTOBEKOOOpa3HbIX 00€3bsiH U JIIOJCH.
ABCTpaJIONUTEKN — JIBYHOTHME NPEAKHA JroJeh. YenoBEeK yMenblil, MEpPBbIE W3TOTOBJICHUS
opyauii Tpyna. UemoBek NMpSAMOXOISIIMKA M TIEPBBIH BBIXOJ JIOACH 3a mpenenbl AQpUKH.
Uenoek reinenb0eprckuii — OO TPENOK HEaHIEPTAThCKOTO YEJIOBEKa W 4YeJIOBEKa
pasymHoro. YenoBek HeaHAEPTaIbCKUM Kak BHUJ JIOJIEH XOJOJHOrO Kiumara. YemoBek
Pa3yMHBIl COBPEMEHHOIO THIIA, JIEHHCOBCKMH YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a
npenenamu Adpuxu. [laneoreHeTrnka u najgeoreHOMMKa.

DBOJIIOLIUS COBPEMEHHOTO 4eoBeka. EcTecTBEeHHbIN 0TOOp B MOMYINSALUSAX UYEIOBEKA.
MyTanuoHHbIH npouecc ¥ noauMopdusM. IlonmynsuoHHbIe BOJIHBI, Apeid reHoB, MUrpanus
1 «3(QPEKT OCHOBATEIS» B MOIMYJISALHUAX COBPEMEHHOTO YelIOBEKa.

Yenoseueckue pachl. [lonstue o pace. bonbiime pacel: eBponeouHas (€Bpazuiickasi),
aBCTpaJIOo-HErpouHas (dKBATOpUANIbHAS), MOHTOJIOUHAS (a3UMaTCKO-aMepuKaHcKkas). Bpems
U TyTH pacCeICHWs 4YeJoBeKa N0 IuaHere. EnmHCTBO denmoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh  pacu3ma. [IpucnocoOneHHOCT, 4YeloBeKa K pa3HbIM  yCIOBHUSIM
OKpy>Katolel cpenpl. BnusHue reorpadudeckoi cpeasl u npeiida reHoB Ha MOPGOIOTHIO U
(U3MOJIOTHIO YeJIOBEKa.

MeXIUCUMIUIMHAPHBIE METO/Ibl B  (HU3UYecKOoi (OMOIOTrHYecKoi) aHTPOMOJIOTHUH.
OBOJNIOIMOHHAsA  aHTPOIOJIOTHS M MAaJ€OAHTPOIOJIOTHS  YEJIOBEYECKUX  MOMYJISIUH.
buoconmaneHple  HWccleqOBaHUS  IPUPOJBI  4enoBeka. lccnemoBaHwe — KO3BOIIOLMH
OMOJIOrMYECKOT0 U COLUAIBHOIO B YETIOBEKE.

JdemMoHcTpauuu

[Toptpetsr: Y. lapsun, JI. JIuku, S. 5. Poruncknii, M. M. I'epacumos.

Tabmuuelr u  cxembl: «MeToabl aHTpOMoOJOrunM», «['OJIOBHOH MO3I YeloBEKay,
«YenoBekooOpazHble 00e3bsHbIY, «CKENeT YeloBeKa U CKeNeT MMMIIaH3e», «PyauMeHTs u



aTaBU3MBbD», «JIBMKyIIME CHIIBI AHTPOIIOTEHE3a», «JBOJIOLMOHHOE JPEBO YEIOBEKay,
«ABCTpAJIONIUTEK, «Henosek YMEJbIN, «YenoBek NPAMOXOJISALIUN,
«/lenucoBckuituenosex» «Heanneprambups», «KpomanpoHubs», «lIpenkm demosekay,
«OTarbl 3BOJIOLUHU YETI0BEKay, «Pachl 4eIoBeKay.

OO6opynoBaHue: MyJSDKH OKaMEHEIIOCTEH, NPEIMETOB MaTepHalbHONW KYJIbTYPHI
MPEeIKOB 4YeloBeka, penpoaykuuu (dotorpadum) KapTuH ¢  MHUPOIOTUYECKUMHU U
OUOJIEHCKUMH CIOKETaMHU TPOUCXOKICHHUS 4YeloBeKa, (oTorpaduu HAXOMOK HMCKOMAeMbIX
OCTaTKOB 4EJIOBEKAa, CKEJIET YelIOBEKa, MOJEIb Yepela 4YelOBEeKa M Yepena IIMMIIaH3E,
MOJIEJIb KUCTH Y€JI0BEKAa U KMCTU MIMMIIAH3€, MOJEIN TOPCA IIPEIKOB YEJIOBEKA.

JlabopaTopHasi padora «/3yueHue OCOOEHHOCTEH CTpOEHHUsS CKeJieTa YeJOBeKa,
CBSI3aHHBIX C IPSIMOXOXACHUEM).

IIpakTnyeckas padora «/3yueHne 3K0JOTHYECKUX aJalTallUN YETOBEKaY.

Tema 6. Oxosiormsi — Hayka O B3aMMOOTHOLICHHSX OPraHU3MOB H
HAJ0PraHU3MEHHBIX CHCTEM C OKpY:Kaloulei cpeaou

3apoxaeHue W pa3BuTHe dKojoruu B Tpynax A. ['ymGonbara, K. @. Pymse, H. A.
Cesepuosa, 3. I'ekkensa, A. Tenciu, B. H. CykauéBa. Pa3znensl u 3agaun sxonoruu. CBs3b
9KOJIOTMH C APYTUMHU HayKaMH.

Mertoas! 3konoruu. [loneBbie HabMOACHNSA. DKCIEPUMEHTHI B 3KOJIOTUU: IPUPOJIHBIE U
nabopaTopHble. MojenupoBaHue B 3KOJOTMM. MOHUTOPUHI OKpPY)KaOUIeH CpeJbl:
JIOKaJIbHBIN, PETUOHAIBHBINA U TI00aIbHBIN.

3HaueHue SKOJIOTMYECKUX 3HAHUM Ui 4eaoBeKa. DKOJOTHYeCKOe MUPOBO33PEHUE KaK
OCHOBa CBS3€M 4YelloBeuecTBa € Npuponod. POpMHpPOBAHME SKOJOTHMUECKOW KYyJIbTYPbl H
9KOJIOTMYECKON IpaMOTHOCTH HACEJICHUS.

JdemMoHcTpanuu

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

Tabmuuer u  cxemsl: «Pasznmensl skomorum», «Metoasl 3koiorum», «Cxema
MOHHMTOPHHIA OKPYKAIOLIEH CPEIBI».

JlabopaTopnas paGora «/3ydeHre MEeTO/10B IKOJIOTUYECKUX UCCIEI0BAaHUII.

Tema 7. Opranusmsl u cpeia 00UTAHUSA

Okosjorudeckre (akTopsl M 3aKOHOMEpHOCTH uX jedctBusa. Knaccuduxamms
9KOJIOTMUECKUX  (akTOpoB: abuoTHYECKHEe, OHOTHYECKHEe, aHTpororeHHele. Oouue
3aKOHOMEPHOCTH JiecTBuUS dKoJoruueckux (axropos. [Ipasmio munnmyma (K. IlInpenrens,
10. JIn6ux). TonepaHTHOCTh. DBPUOHMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Ab6unornueckue Qaxtoppl. CBeT Kak 3Konorndeckuid ¢akrop. J[leiictBue paszHbIX
YYaCTKOB COJIHEYHOI'O CIIEKTpa Ha OpraHM3Mbl. ODKOJOTMYECKHE TPYINIbl pPACTEHUN U
KUBOTHBIX 10 OTHOLIEHUIO K cBeTy. CUrHalIbHAsA pOjib cBeTa. POTONEpHOaANU3M.

TemnepaTtypa kak skonoruyeckuit (akrop. [leficTBue TemmepaTypbsl Ha OpPraHU3MBI.
[TolikmiioTEpMHBIE W TOMOMOTEPMHBIE OPTraHU3Mbl. OBPUTEPMHBIE M CTEHOTEPMHBIE
OpraHHU3MBI.



Brnaxnocts kak skonorudeckuit haxktop. Ilpucnocobnenus pacteHuil K NoaaepxKaHUIo
BogHoro Oananca. Kmaccudukanus pacteHuii mo orHomeHuio K Boze. [IpucmocoOnenus
YKUBOTHBIX K U3MEHEHHUIO BOJIHOTO PEXHUMA.

Cpensl oOuTaHMsI OPraHU3MOB: BOAHAsI, HA3€MHO-BO3YIIIHAs, TOYBEHHAs, TITyOUHHAs
MO/ATIOYBCHHASI, BHYTPHOPTraHU3MeHHAs. DU3HKO-XUMUYECKHE 0COOCHHOCTH Cpejl OOUTaHUS
opranu3MoB. [Ipucnoco01enns OpraHu3MoB K KU3HHU B pa3HbIX cpeaax.

buonoruueckue purmsl. Buemnune u BHyTpeHHHE pUTMbL. CyTOYHBIE M TOAUYHbBIC
putMbl. [Iprcrnoco6ieHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBH JKU3HHU.

XKuznennslie popmbl opranuzMoB. [lonstue o xuzneHHoi Gopme. JKuzHeHHbie HOpMbI
pacTeHui: NepeBbsl, KyCTAPHUKU, KYCTapPHUYKH, MHOTOJIETHUE TPaBbl, OJHOJICTHUE TPAaBBbI.
XKuznennole (HOpMBI KUBOTHBIX: THIPOOHOHTHI, T€OOUOHTHI, adpOOHOHTEL. OCOOEHHOCTH
CTpoeHus 1 00pa3a KU3HHU.

buornueckne ¢dakroppl. Buapl OMOTHYECKMX B3aWMOJICHCTBHN: KOHKYPEHIIHS,
XMIIHAYECTBO, CcUMOMO3 U ero Qopmel. [lapasutusM, Koomepainus, MyTyalusM,
KOMMEHCAIU3M (KBapTHPAHTCTBO, HaxJieOHWYecTBO). HeTrpoduueckue B3aumoaeicTBus
(Tonmmueckue, opuueckue, pabpudeckre). 3HadyeHHE OMOTHYECKUX B3aUMOJCHCTBUMN s
CYLIECTBOBAHMSI OPraHU3MOB B cpejie oOuTanus. [IpHHIMI KOHKYPEHTHOTO UCKITIOYECHHUS.

JdeMoHcTpamun

Tabmumet  u cxeMbl:  «OKkonoruueckue  Qaktopel», «CBETOBOM  CHEKTpY,
«IKOJOTUYECKUE TPYMIbl JKUBOTHBIX IO OTHOIICHUIO K CBETY», «TerIoKpOBHBIC
KUBOTHBIEY, «XOJOJIHOKPOBHBIE KHBOTHBIC», «DU3MOIOTUUECKUE alallTallui >KUBOTHBIXY,
«Cpenpl oOuTaHHs oOpraHuU3MoOB», «buonornueckue puTMbY, <«KU3HEHHBIE (HOPMBI
pactenuit», «KuszHeHHbie (OPMBI )KHUBOTHBIX», «IKOCHUCTEMA HIUPOKOJIMCTBEHHOTO JIECAY,
«JkocucreMa xBoWHOTO Jecay, «llemu mnuranusy, «XumuaudectBoy, «llapazutuzmy,
«Konkypennusy, «Cumonosy», «KommeHcanuzm.

Ob6opynoBanue: repbapui pacTeHUN M KUBOTHBIX, MPHUCIIOCOOTEHHBIX K BIUSHHUIO
pPa3IMYHBIX DKOJOTMYECKUX (aKTOpOB, TrepOapuu CBETONIOOMBHIX, TEHEMOOUBBIX U
TEHEBBIHOCIMBBIX PACTCHHI, CBETOIIOOUBBIC, TEHETIOONBBIE  TEHEBBIHOCIUBBIE KOMHATHBIC
pacTeHus, repbdapum M KOJUIEKIIMM TEIUIOIIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMYMBBIX
pacTeHMii, 4ydena NOTHUI[ M 3Bepei, repbapuu pacTeHUN, OTHOCSIIMXCS K THUrpoduram,
Kkcepoduram, me3opuTaM, KOMHATHBIE PACTCHUs] JAHHBIX TPYII, KOJJICKIIMU >XUBOTHBIX,
OOUTAIOUINX B Pa3HbIX Cpeliax, repOapuu U KOJUIEKIIMUA PACTeHUN U KUBOTHBIX, 00J1a/1at01UX
YepTaMu TPUCIIOCOOTICHHOCTH K CE30HHBIM H3MEHEHUSM YCIOBUW KU3HHU, TepOapuu u
KOJUIEKIIMM PACTEHUH M KUBOTHBIX PA3NUYHBIX KU3HEHHBIX (POPM, KOJIEKIIUU >KHUBOTHBIX,
YUYaCTBYIOIIMX B PA3IMYHBIX OMOTHUECKUX B3aUMOJICHCTBUSX.

JlabopaTopuasi pa6ora «BbIsSBICHHE MPHUCIOCOOJICHHI OpPraHNU3MOB K BIIHUSHHUIO
CBETa».

JlabopaTopHasi padora «BbIssBICHHE NPUCTIOCOOICHU OPraHU3MOB K BIUSHUIO
TEMIIEPATYpPhI».

JlaGopaTopHasi pa6oTra «AHAaTOMHUYECKHE OCOOEHHOCTH PACTEHUW W3 Pa3HBIX MECT
OOUTaHUS.

Tema 8. Jko/10rus1 BUAOB M NOMYJIANMA



DKOJIOTHYECKHE XapaKTepucTuku mnomnymsuud. [lomynsmus kak Ouojormyeckas
cucrema. Ponb HeogHOpOIHOCTH cpenbl, puznyecKkux 0aphepoB U OCOOCHHOCTEH OHOIOTHH
BUJIOB B (JOPMUPOBAHUHU MPOCTPAHCTBEHHON CTPYKTYpHI Monyssiiuii. OCHOBHbBIE ITOKa3aTeIn
MOMYJISIIUM: YUCIEHHOCTb, IIJIOTHOCTh, BO3pAacTHas U IIOJIOBasl CTPYKTYpa, POKAAEMOCTD,
IIPUPOCT, TEMII POCTA, CMEPTHOCTb, MUTPALIU.

DKojorudeckasi CTpykrypa nomnyiasiuuu. OLeHKa YUCIEHHOCTH nonyasuuu. Junamuka
NONyJSAMM M €€ peryinsauusa. bHOoTHYeCKMi NOTeHHMal nomyisuuu. MoaenupoBaHue
JUHAMUKU nomynsuuu. Kpuble pocTa 4HCIEHHOCTH monyiasuuu. KpuBble BBDKUBAHUSL.
Perynsius 4uclieHHOCTH MOMYNALUNA: posib (PAKTOPOB, 3aBHUCSIIMX U HE 3aBUCSIIUX OT
IUIOTHOCTU. DKOJIOTHYECKHE cTpaTeruu BuAoB (I- u K-ctparerun).

[TonstTre 00 sKosoruueckoil Humie Buaa. Mectoobutanue. MHoromepHas MOJENb
skoJsiornyecko Humm .M. XatunHncona. Pazmepsl akonornyeckoit Humu. [loreHnumansHas
U peajan30BaHHasi HULLIY.

Bun kak cucrema nmomynsuuil. Apeansl BUIOB. Buabl U MX KM3HEHHbBIE CTPAaTErHH.
DKOJIOTHYECKUE IKBUBAJIICHTHI.

3aKOHOMEPHOCTH TIOBEACHUS M MHUIpalUil >KUBOTHBIX. bHosornueckue WHBa3uu
Yy>KE€pPOJIHBIX BUOB.

JdeMoHcTpamun

IToptpet: Jx. N. XaTunHCOH.

Tabmuupr  u CXEMBIL: «OKOJIOTUYECKHE  XAPAaKTEPUCTHKU  IOMYJISILIUI,
«[IpocTpaHCcTBEHHast CTpPYKTypa HNOMyJsiuu», «Bo3pacTHble NUpaMuibl HOMYJIALUNY,
«CKOpOCTb 3aceleHMs] TOBEPXHOCTH 3€MJIM pa3iMYHbIMH OpraHusmMamu», «Mozenb
skoJsiornyeckoid Humu Jx. M. XaTunHcoHay.

ObopynoBanue: repbapun pacTeHU, KOJUICKITUU )KHBOTHBIX.

JlaGopatopHas padora «IIpucnocoOneHus ceMsH pacTeHHI K pacCeNeHuIo».

Tema 9. Jkon0rus coodmecTB. IKOJIOTHYECKHE CHCTEMBbI.

CoobmiecTBa opranu3MoB. bruonenos u ero crpykrypa. CBsi3u MeXJy OpraHU3MaMu B
OuoreHose.

Okocuctema kak oTkpbitasg cuctema (A. k. Tencnu). @yHKUMOHaNIbHBIE OJIOKH
OpPraHU3MOB B 3KOCHCTEME: MPOIYLIEHThI, KOHCYMEHTHI, peayLEeHThl. Tpoduueckue ypoBHH.
Tpoduueckue nenu u cetu. AOnoTrueckue 610ku s3KocucTeM. [10UBBI U MIIBI B IKOCHCTEMAX.
KpyroBopot BelecTB 1 MOTOK SHEPTUH B SKOCUCTEME.

OcHOBHBIE TOKa3aTeNM »3KOCHCTEMBl. buomacca M mnpoaykuus. OKOJOTMYECKHE
MUPaMUIbI YUCel, OMOMACCHI U SHEPTHH.

Hunamuxa  sxkocucmem.  Kamacmpoguueckue — nepecmpouxu. — Daykmyayuu.
HanpasieHnHble 3aKOHOMEpHbIE CMEHBI COOOIIECTB — CyKiieccuu. [lepBUUHbIe U BTOPUYHBIE
CYKIIECCUM W WX HNpPUYMHBL. AHTpPONOTeHHbIE BO3AEMCTBHUS Ha cykieccuu. KimumakcHoe
coobmiecTBo. buopazHooOpa3ue 1 MOIHOTa KPyroBOpOTa BEIIECTB — OCHOBA yYCTONYMBOCTH
COOOIIIECTB.

[IpupoHbIE DKOCUCTEMBI. JKOCUCmeMbl 03€P U peK. IKocucmembl Mopel U OKeaHos.
Dkocucmemvl myHnop, 1ecos, cmenetl, NyCMbiHb.



AHTpPOIIOTeHHBIE HKOCHCTEMBI. ArposkocucTeMa. ArpoueHo3. Pazmuuus Mexay
AHTPOMOTEHHBIMU U MPUPOIHBIMU IKOCHCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. l'opoxackas ¢iaopa u
¢ayna. CunanTponuzanus ropoackoil (aynsl. buomornueckoe u X03IHCTBEHHOE 3HAYEHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (HOPMHUPOBAHMSI OCHOBHBIX  B3aMMOJCHCTBHI OpraHU3MOB B
KocucTeMax. Ponb kackadnoeo sgpgexma u 6ud08-30upukamopos (Kiouesvix 6ud08) 8
@yurkyuonuposanuu dxocucmem. IlepeHOC HHEPrUM U BEUIECTB MEXIY CMEXKHBIMU
HSKOCUCTEeMaMU. YCTOWYMBOCTb OPraHW3MOB, MOMYJISIIUM M DKOCHCTEM B  YCIOBHAX
€CTECTBEHHBIX U aHTPOMOICHHBIX BO3/IEHCTBUH.

Mexanuzmvl  6030elicmeusi  3a2psA3HeHUll pPA3HbLIX MUN08 HaA CYOOP2aHU3MEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOB8bl IKOJIO2UUECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 8030eticmaus. MeToa0I0rusl MOHUTOPHHIA €CTECTBEHHBIX
Y aHTPOTMIOTEHHBIX IKOCHUCTEM.

JdemMoHcTpanuu

[Toptpert: A. Ix. Tencnu.

Tabmumper 1 cxembl: «CTpyKTypa OHOIEHO3a», «IKOCHUCTEMa HIMPOKOJIUCTBEHHOTO
necay, «IKOCHUCTeMa XBOWHOrO Jeca», «DyHKIUMOHANBHBIE TPYIIBl OPraHU3MOB B
skocucteme», «KpyroBopor BemiectB B 3Kkocuctemey, «llemu nuTanus (macTOMIIHAs,
JIETpUTHAs)», «IKOJOTUUYECKAs] MUPAMHIa Ynce», « IKOJIOTHIecKass mupamMuga OMoMacchl»,
«QKojoruueckas nupamuga sHeprum», «OOpasoBanue Oonoray, «IlepBuUUHas CyKLIECCHS,
«BoccraHnoBiieHHe Jeca 1mocie moxapay, «9KocucTemMa o3epay, «ArpoueHos», «Kpyrosopor
BEIIECTB ¥ IMOTOK PHEPTUU B arporieHo3e», «[IpuMepsr ypOoskocucTemy.

ObopynoBanue: repbapun pacTeHUN, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI] U 3BepeH,
repOapuy KyJIbTypHBIX U AUKOPACTYIIMX PACTEHUH, aKBapUYM KaK MOJIENIb SIKOCUCTEMBI.

IIpakTnueckas padora «3yyeHue u onucanue ypOo3KOCHCTEMBI».

JlaGopatopuas  paGora  «/3ydeHue  pa3HoOOpa3usi  MENKHUX  IOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HbIX 9KOCHCTEMAX».

IKCKypens «IKCKypcHsl B THIIMYHBIN OnoreoreHos (B 1yOpaBy, Oepe3HsK, elNbHUK, Ha
CYXOJI0JIbHBIN UM TOMMEHHBIN JIYT, 03€p0, O0I0TO)».

IKCKypcHus «IKCKYPCUS B arpO’KOCUCTEMY (Ha TOJI€ WK B TETTUYHOE XO3SKUCTBO)».

Tema 10. buocdepa — rinodaibHas IKoCHCTEMA

buocdepa — obmiennanerapHas 06004ka 3eMIIHd, I71€ CYIIECTBYET UM CYIIECTBOBaIa
*u3Hb. PaszButue mnpencraBieHuit o Owmochepe B Tpymax 3. 3rocca. Yuenue B. W.
Bepnaackoro o 6uochepe. O6mactu 6uocheps! u e€ cocras. JKuBoe BemiecTBo 6mochepsr u
ero GpyHKIuH.

3aKOHOMEPHOCTH  cyliecTBoBaHMsl Ouocdepbl. OcobeHHocTH  OHochepsl  Kak
ri00anpHOM sKocucTeMsl. J[MHaMuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BewecTs u
OroreoxnuMHYecKe HUKIBI (Yriieposa, a3ota). PUTMuuHoCTh siBIIeHU# B Ouocdepe.

3onanbHOCTh OMocdepsl. [lonstne o Omome. OcCHOBHbIE OWOMBI CYIIH: TYHIpA,
XBOWHBIE Jieca, CMEIIAHHBbIE M HIMPOKOJMCTBEHHBIE Jieca, CTENH, CaBaHHbBI, IYCTHIHH,
TPOIHMUYECKHUE JIeca, BBICOKOTOPbsl. KiMMar, pacTUTENbHbIN U )KUBOTHBIM MUP OMOMOB CYIITH.



Ctpykrypa U (QYHKIHMS >XKUBBIX CHCTEM, OLIEHKAa HX PECYPCHOIO MOTEHIMana |
onocdepHbIX QYHKIIUMA.

JdemoHcTpauuu

[Toptpetsl: B. 1. Bepnazackuii, 3. 3rocc.

Tabmuuer u cxemsl: «l'eoctepsr 3emumy», «KpyroBopor aszora B MHpHPOILH,
«Kpyrosopot yriepona B npupoae», «KpyroBopor kucinopona B npupozae», «Kpyrosopor
BOJIbI B Ipupoae», «OCHOBHBIE OMOMBI cymmny, «Kinnmarudeckue nosica 3eminy», «TyHapay,
«Taitray, «Cwmemannbiii Jecy, «lllupokomucTBeHHbId Jiec», «Cremnby», «CaBaHHaY,
«Tycteiasny, «Tponnueckuii Jecy.

Ob6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJICKIIUN KUBOTHBIX.

Tema 11. YestoBek M OKpYKawIIas cpeaa

DKOJIOTHYECKUE KpPU3HUChl M UX MNpUYHHBL. BozjaeiicTBue dyernoBeka Ha Ouocdepy.
3arpsisHeHuEe BO3AYyIIHON cpenpl. OxpaHa Bo3ayxa. 3arpsisHEHHE BOJIHOM cpenbl. Oxpana
BOJHBIX pecypcoB. Pa3pyiienne noussl. OxpaHa IOYBEHHBIX pecypcoB. MI3mMeHeHue KinMara.

AHTpOIIOT€HHOE BO3ACMCTBUE HA PpACTUTENbHBIM M KUBOTHbIM Mup. OxpaHa
pPacTUTENBHOTO M >KMBOTHOTO MHpa. OCHOBHBIC MPHUHIMIIBI OXpaHbl MpHpPOAbl. KpacHbie
kauru. Oco0o oxpansiemblie mpuponansie Tepputopuu (OOIIT). Boranuueckue canbl u
300JIOTUYECKUE TTAPKH.

OcHOBHbIE TPHUHIMIIBI ~ yYCTOMYMBOTO  Pa3BUTHUSI 4YEJIOBEUECTBA U  MPUPOIBL.
PanrionansHoe mpUpoAOIIONIb30BaHNE U COXPAaHEHUE OMOIOTHYECKOTO pazHooOpasust 3eMIIu.
OOmme  3aKOHOMEPHOCTH  TJO0ANbHBIX  OKOJIOTHYECKHX  Kpu3ucoB. OcoOeHHOCTH
COBPEMEHHOT'0 KpHU3HCa U €ro BEPOSATHBIE MTOCIEACTBHS.

Pa3BuTHe METO/IOB MOHUTOPUHIA pPa3BUTUS OINACHBIX TEXHOTEHHBIX IPOIIECCOB.
Cucmemusble ucciedosanusi nepexooa K pecypcocbepezaiowell U KOHKYPEHMOCHOCOOHOU
sHepeemuke.  bBuonoeuueckoe  paszmoobpazue  u  Ouopecypcwil. Hayuonanvnule
ungopmayuonHvle cucmemsl, obecneuusaowue OOCMyn K UHDOpMAYUU NO COCMOSHUIO
omoenbHuIX 8U008 U dKocucmem. OCHOBbL IKOpeaburumayuu IKoOCUucmem u cnocoboos 6opvowl
¢ buonogpesicoeHuamuU. PekoHcmpyKyus MOPCKUX U HA3eMHbIX IKOCUCEM.

JdemMoHcTpanuu

Tabmuielr 1 cxeMbl: «3arps3HeHHe aTrMmocdepbl», «3arpsi3HeHue Tuapocepb»,
«3arpsi3HeHue 1ouBbl», «llapHukoBbIll 3PPexT», «Ocobo oxpaHseMble NPUPOJIHBIE
TeppuTopun», «Mozenu yrnpasisieMoro Mupa.

Ob6opynoBanue: pororpaduu oxpaHseMbIX pacTEHUH 1 )KUBOTHBIX KpacHoil KHUTH
Poccuiickoit @enepanuu, KpacHoi kHUrH peruoxa.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT' A
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI



dI'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yJbTaTaM OCBOCHUS OOYYArOIIMMUCS
IIPOrpaMM CpeTHEro o0IIero 00pa3oBaHus: JUYHOCTHBIC, METAIIPEIMETHBIC U MTPEIMETHBIE.

B cTpykType JMYHOCTHBIX pE3yJIbTaTOB OCBOCHHS MPOTPaMMbl 10 OHOJIOTHUH
BBIJICJICHBl  CIEAYIOIIME COCTABISIONIME: OCO3HAHHME OOYYalOMIMMHUCS  POCCHUICKON
IFPAXKJAHCKOW HIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAaMOCTOATEIBHOCTH U
CaMOONPENEIICHUIO0, Haluyue momusayuyu K OOy4EHHIO OHOJIOTUH, YeleHanpagieHHoe
pazéumue BHYTPEHHHUX YOSKICHMHA JMYHOCTH HA OCHOBE KIIIOYEBBIX LIEHHOCTEH W
HCTOPUYECKUX TPAJUIHMHA Pa3BUTUS OHMOJOTHYECKOTO 3HAHMS, 20MOBHOCMb U CHOCOOHOCHb
oOy4aroluxcsi PYKOBOACTBOBATbCA B CBOCH JEATENBHOCTH ILIEHHOCTHO-CMBICIOBBIMU
yCTaHOBKAMU, MPUCYIIIMMH CHCTEMEe OMOJIOTUYECKOT0 00pa30BaHUs, HAIUYUE NPABOCOIHAHUS
9KOJIOTMUYECKOH KYJIBTYPBl, CHOCOOHOCMU CIMABUMb LIETU U CTPOUTH KU3HEHHbIE TJIAHBI.

JInyHOCTHBIE PpE3yJAbTAaThl OCBOCHHUS MPOTPAMMBI 1O OHOJIOTHMH JIOCTHUTAIOTCS B
€IMHCTBE Y4eOHOIl M BOCHUTATENHHOW NEATEIHLHOCTH B COOTBETCTBHM C TPaTUIIMOHHBIMU
POCCUICKMMHM  COLUOKYJIBTYPHBIMM,  HCTOPUYECKUMU U  JyXOBHO-HPABCTBEHHBIMU
[IEHHOCTSIMH, TIPHHATHIMU B OOIIECTBE MPABWJIAMUA U HOPMaMU TOBEJCHUS U CIIOCOOCTBYIOT
MpoLEeccaM CaMOIIO3HAHUsI, CAaMOBOCIIMTAHUS M CaMOpPa3BUTHS, PA3BUTUS BHYTPECHHEH
MO3UILIMH JINYHOCTH, MAaTPUOTU3MA U YBAXKEHHS K 3aKOHY M IIPABOMOPSIKY, YEJIOBEKY TPYya U
CTaplieMy MOKOJEHHUIO, B3aMMHOTO YBa)KEHHUS, OEpeKHOr0 OTHOUICHHS K KYJIbTYPHOMY
HAaCJIEANI0 U TPAJAULIMAM MHOIOHAIMOHAIBHOIO Hapoaa Pocculickoin ®denepannu, npupoae u
OKpY>Karollen cpene.

JIn4HOCTHBIE pE3yJbTaThl OCBOEHHUS YydeOHOro mnpeamera «bHONOTHS» HOIKHBI
OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH O0YyYarOIINXCsS PYKOBOACTBOBATHCS C(HOPMUPOBAHHOM
BHYTPEHHEH MO3WULMEN JIMYHOCTH, CUCTEMOW IEHHOCTHBIX OpPHEHTAlW, MO3UTHUBHBIX
BHYTPEHHUX YOEXKIIEHHUM, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO
o0IecTBa, pacIupeHne >KU3HEHHOTO OMBITA U OMbBITA ACSITEFHOCTH B TPOIECCE peaTU3aliu
OCHOBHBIX HallpaBJICHUI BOCIUTATEIbHON JEATEIbHOCTH, B TOM YUCIIE B YACTHU:

1)rpaaaHcKoro BOCIUTAHMS:

c(OPMUPOBAHHOCTh TPAXKIAHCKONH MO3UIMH OO0y4arouerocsi Kak AakTUBHOTO U
OTBETCTBEHHOT'0 YJIEHa POCCUIICKOTr0 OOIIECTBa;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TMpaB M O0OsS3aHHOCTEH, YBaKEHHE 3aKOHAa U

MIPaBONOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATENbHOCTH NpPU CO3/JaHUU Y4eOHBIX
MIPOEKTOB, PEIICHUU Y4YEOHBIX M TO3HABATEIbHBIX 3a]a4, BBIIOJHEHUH OHOJIOTHYECKHUX
9KCIIEPUMEHTOB;

CIIOCOOHOCTBH OMpPEAEIATh COOCTBEHHYIO TO3HUIIMIO IO OTHOIICHUIO K SBJICHHIM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHE Y4YUTBHIBaThb B CBOUX JCUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHUBHOTO
B3aUMOJICHCTBHS JIIOJIEH C pa3HbIMU YOSXKICHHUSAMH, KYJIbTYpHBIMH UIEHHOCTSIMH U
COLIMAJIbHBIM I10JIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IPOIECCE COBMECTHOTO BBIMOJIHEHHS Y4YEOHBIX,
[I03HABATEJIbHBIX W MCCIEIOBATEIbCKUX 3a/7a4, YBAKUTEIBHOTO OTHOILIEHHS K MHEHUIO
OIITIOHEHTOB MPU 0OCYXKJIEHUH CIIOPHBIX BOIPOCOB OMOIIOTHIECKOTO COJIEPIKAHMS,;

TFOTOBHOCTh K TyMaHUTapHON U BOJIOHTEPCKOM NEATENBHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMS:

cOPMUPOBAHHOCTh ~ POCCHICKOM  TpakIaHCKOH HWIACHTUYHOCTH, MaTPUOTH3MA,
YBa)XXEHMsI K CBOEMY Hapoay, UyBCTBAa OTBETCTBEHHOCTH mepes PoauHoi, roprocTu 3a cBoi
Kpai, cBOX PonnHy, CBOM S3BIK M KYyJIbTYpPY, IPOLUIOE U HACTOSAIIEE MHOTOHALMOHAIBHOTO
Hapona Poccuu;

LIEHHOCTHOE OTHOLIEHHE K MPUPOJHOMY HACJIEIUI0 M IaMATHUKAM IMPUPOJBL,
nocTuxkeHus M Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHMCKHX YUYEHBIX B CTAHOBJIEHHE U pPa3BUTHE
OuoJIOTMH, TOHMMAaHUS 3HAUYEHUS OWOJIOTMM B TO3HAHUM 3aKOHOB TNPUPOABI, B JKU3HU
YeJI0OBEKa U COBPEMEHHOTO O0IIeCTBa;

uaeiiHass yOeXJIEHHOCTb, TOTOBHOCTb K CiIyXeHHio U 3amuTte OTteuecTsa,
OTBETCTBEHHOCTb 3a €r0 CYIh0Y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HaHUE NYXOBHBIX LIEHHOCTEN POCCUIICKOr0 Hapo/a;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTh ~ OIIEHMBAaTh CHUTYallM{I0 M TMPUHUMAThb OCO3HAHHBIE pELIEHUS,
OpPUEHTHUPYSICh HA MOPAJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUC JIMYHOTI'O BKJIaJga B TIOCTPOCHUC YCTOﬁQHBOFO 6y,uy1uer0;



OTBETCTBEHHOE OTHOIICHHE K CBOUM pPOJUTENSAM, CO3[JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPHUHATHS LEHHOCTEH CEMEMHON J>XM3HM B COOTBETCTBHHM C TPAAUIMSIMU
HaponoB Poccuu;

4) 3cTeTHYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOLIEHHWE K MHUPY, BKJIIOYas OCTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHU;

IMOHUMaHUE SMOLIMOHAIIBHOTO BO3JAEHCTBUS KUBOW IMPUPOIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@)KEHUIO B Pa3HBIX BHJAX MCKYCCTBA, CTPEMJICHUE MPOSBIATH
KauecTBa TBOPUYECKOU JTUUYHOCTH;

5) ¢usnuyeckoro BocnuUTaHHMSA, G(OpPMHPOBAHMSA KYJbTYPbl 3/A0POBbSI U
IMOIMOHAIBLHOIO 0J1IAroNoJIyYnsi:

MOHMMAaHUE W peau3alus 370pOBOTO M 0e30MmacHoro odpasza >KU3HH (310POBOE
MUTaHUEe, COOJII0/IEHNE THTMEHNYECKUX MPABUJI U HOPM, COANTaHCUPOBAHHBINA PEXHUM 3aHATUI
U OTHObIXa, peryiaspHas (Qu3nuyeckass AaKTUBHOCTb), OEpPEkKHOro, OTBETCTBEHHOTO U
KOMITIETEHTHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3UYECKOMY U IMCUXUYECKOMY 37I0POBBIO;

MMOHMMAHUE IIEHHOCTH NpPaBWJI HHIWBUIYAIBHOTO W KOJUIEKTUBHOTO O€301acHOro
MOBEJICHUS B CUTYalUsIX, YTPOKAOIINX 3J0POBbIO U )KU3HU JIOCH;

OCO3HaHWE TOCTEACTBUN U HEMPUATUS BPEIHBIX MPUBBIYEK (YIOTPEOIECHUS alKOTOJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTD K TPYAY, OCO3HAaHHE IIEHHOCTH MacTepCcTBa, TPy 10Jt00ue;

FOTOBHOCTh K AKTHMBHOM  JIEATENIBHOCTH  TEXHOJOTMYECKOM M COLIMAIIbHOU
HaIpaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEILHO BBITIOJHATD
TaKylo JESITEIIbHOCTD;

HMHTEPEC K pa3NudHbIM chepaM MpoPecCHOHATBHON AeSITENFHOCTH, YMEHHUE COBEPIIATh
OCO3HaHHBIN BBIOOp Oynymied mpodeccuu W pearn30BBIBATH COOCTBEHHBIC >KHU3HEHHBIE
TIJIAHBI,

TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHUIO M caM000pa30BaHUIO Ha MPOTSHKEHUHU Beel
KU3HU;

7) 3K0JIOTMYECKOT0 BOCTINTAHUS:

9KOJIOTUYECKH TIIeJIECO00pa3HOE OTHONIEHHE K TPHUPOJEC KaK WCTOYHHMKY >KH3HU Ha

3emiie, OCHOBE €€ CyIIeCTBOBAHUS;



MOBBILICHUE YPOBHS 3KOJOTMYECKON KYJIbTYpPhI: MPHUOOPETEHUE OMbITAa IJIAHUPOBAHUS
MOCTYIIKOB ¥ OLEHKU WX BO3MOXHBIX IMOCIEICTBUM AJIs1 OKPYKAIOIIEH Cpeibl;

OCO3HAHME TII00ATILHOTO XapaKTepa 3KOJIOTMYECKUX MPo0IeM U IyTel UX PelIeHuUs;

CIOCOOHOCTh HCIIOJIB30BaTh MPHOOpETaeMble MPH H3YyYCHUU OHOJOTUM 3HAHUS |
YMEHHS TpPHU PEUIeHHH NpoOsieM, CBA3aHHBIX C PALMOHAIBHBIM MPHUPOIONOIH30BAHUEM
(cobunroienne mpaBUIl OBEIEHUS B MPUPOJIE, HAIIPABICHHBIX HA COXPaHEHUE PaBHOBECHUS B
IKOCUCTEMAaX, OXPaHy BHJIOB, 3KOCUCTEM, OMOCHEPHI);

AKTHUBHOE HEIPUATHE ACUCTBUM, MIPUHOCAIIMX BPEI OKPYKAIOLIEH IPUPOJHOM cpene,
yMEHHE IPOTHO3UPOBATH HeOJIaronpusiTHbIC 9KOJIOTHYECKHE MOCIIEACTBUS
MpeaNPUHIUMAEMbIX JEHCTBUI U IPEIOTBPALLATh UX;

HaJIMYHUEC PA3BUTOr0 3KOJIOIMYCCKOTO MBIIIJICHUSA, DKOJIOTUUECKOM KYJBbTYpPbI, OIIBITA
ACATCIIbHOCTH DKOJIOTHYECKOM HaIpaBJICHHOCTHU, YMCHHA PYKOBOACTBOBATHCA HWMHU B
MO03HABATENIbHON, KOMMYHHUKATUBHOW M COLIMANIBLHOM MPAKTHKE, TOTOBHOCTH K y4YacTHIO B
MPAKTUYECKON ASITEIbHOCTH IKOJIIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

c(OPMHPOBAHHOCTE MHPOBO33PECHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHs HayKM U OOIIECTBEHHOM MpPAaKTHKM, OCHOBAHHOIO HAa JHAJIOre KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEpPUICHCTBOBAHHE  SI3BIKOBOM W  YWTATEIbCKOW  KYJbTYpbl KaK CpEICTBa
BSaHMOHeﬁCTBHﬂ MCKAY JJIOAbMU U IMTO3HAHWA MHPA,

MOHUMAaHHE CIeU(PUKN OMOJIOTUN KaK HayKH, OCO3HAaHUA €€ posid B (OPMHUPOBAHUU
pallMOHABHOTO HAYYHOTO  MBIIUIEHUS, CO3JaHMM IEJIIOCTHOTO IpeACTaBiIeHus 00
OKpY)KaloIlleM MHUpPE KaKk O €IUHCTBE IPHUPOJAbI, YeIOBEKa W OOIIecTBa, B MO3HAHUU
MIPUPOIHBIX 3aKOHOMEPHOCTEN U pelieHuH NpoOIeM COXpaHEHHUS IPUPOTHOTO PaBHOBECHS,

yOKIEHHOCTh B 3HAYUMOCTH OMOJIOTUM Ui  COBPEMEHHOW LMBUIM3ALIUU:
oOecrieyeHruss HOBOTO  YPOBHS  DPa3BUTUS  MEIUIUHBI, CO3JaHHE MEePCHEKTHBHBIX
OMOTEXHOJIOTHH, CHOCOOHBIX pelaTh PeCypCHbIC MPOOIEMBI PA3BUTHS YEIOBEUECTBA, TOUCKA
MyTell BBIXOJA W3 TJIOOAIBHBIX HSKOJOTMUECKHX NpoOieM u olecrieueHus Tmepexoia K
YCTOMYMBOMY Ppa3BUTHIO, PAaLHMOHAIBHOMY HCIIOJIB30BAHUIO TPUPOJHBIX PECYPCOB U

(bOpMI/IpOBaHI/IIO HOBBIX CTaHAAPTOB KU3HU,



3aMHTEPECOBAHHOCTh B IOJYYEHUH OHMOJIOTMYECKMX 3HAHUM B IEJSIX IOBBILICHHS
oOmIel  KyJIbTYpbl, €CTECTBEHHO-HAyYHOH TIPAMOTHOCTH, KaK COCTaBHOM  4YacTH
(GYHKIMOHATBLHON TPAMOTHOCTH 00yJaromuxcs, GopMUPyEeMON IPU U3y4EeHHH OHOJIOTUH;

MOHMMaHHE CYHNIHOCTH METOAOB TO3HAHUS, WCHOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIONB30BaTh IOJTydaeMble 3HAHUS IS aHajdu3a M OOBSCHEHUS SIBICHUM
OKPYKAIOIIEr0 MUPA M MPOUCXOIAIINX B HEM M3MEHEHHI, YMEHHE JenaTh 000CHOBAaHHbIC
3aKJIIOYCHUST HA OCHOBE HAYYHBIX (DAaKTOB M HMMEIOUIMXCS JAHHBIX C IIETbI0 MOJYYCHHUS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTEIFHO MCIOJIb30BaTh OMOJOTHYECKUE 3HAHUS Ui PELICHUS
npo0JIeM B peabHBIX KU3HEHHBIX CHTYaIUIX;

OCO3HAHME IICHHOCTH HAYYHOH NEATETHbHOCTH, TOTOBHOCTh OCYIIECTBIISITH MPOEKTHYIO
Y MICCIIEIOBATENBCKYIO ICATEIbHOCTD MHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO U caMOOOpPa30BaHUIO, K
aKTHMBHOMY TIOJIYYEHHMIO HOBBIX 3HAaHMH 110 OHMOJIOTMM B COOTBETCTBHH C >KU3HCHHBIMH

noTpeOHOCTAMHU.

METAIIPEJMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yabTaThl OCBOCHUS YueOHOTo npeamera «bruonorusy BKIOYAIOT:
3HaYUMBIE i1 (HOPMHUPOBAHHS MHPOBO33PEHHUS] OOYYAIOIIUXCS MEKIUCIUILTHHAPHBIE
(MexmpenMeTHbIE) OOIICHAyYHBIE TOHSATHS, OTPAXKAIOIINE IEJIOCTHOCTh HAYYHON KapTHHBI
MHUpa U CTIeHNU(PUKY METOIOB MMO3HAHMS, UCIIOJIh3yEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO,
9HEprus, IBJICHHE, IPOLIECC, CUCTeMa, HayYHBIA (aKT, MPUHIHUII, TUIIOTE3a, 3AKOHOMEPHOCTb,
3aKOH, TEOpHs, HCCIel0BaHue, HaONI0JIeHHe, H3MEepeHHe, S3KCIEPUMEHT U JApYyrHe);
VHHUBEpCaJIbHbIC ydeOHBIC JecTBHS (TT03HABATEIIbHBIC, KOMMYHHKATHBHBIC, PETyISATHBHBIC),
obOecrieunBaromye (GopmMupoBaHue (DYHKIIMOHATLHOW TPaMOTHOCTH W COI[MAIBHOM
KOMIIETEHIIMM OOYyYaroIUXCsl; CHOCOOHOCTh OOYYaIOIIMXCS HCHOJIb30BATh OCBOCHHBIE
MEXIUCHIUIUTMHAPHBIE, MUPOBO33PEHUYECKIE 3HAHUS U YHUBEpCalbHbIe YUeOHbIE NEHCTBUS B
ITO3HABATEJIBHON U COIIMAIBHON MTPAKTHKE.

B pesynpraTe m3ydeHwsi OMONOTMM Ha YPOBHE CpeaHero ooOmiero oOpa3oBaHUS Yy

06y11a101ueroc;1 6y,71yT C(bOpMI/IpOBaHBI IO3HABATCJIIbHBIC YHUBCPCAJIbHBIC qu6HBIC HeﬁCTBHH,



KOMMYHHMKATHUBHBIE YHHBEpCaJbHbIE Y4eOHbIE IEWUCTBUSA, PETYJIATUBHBIC YHHUBEPCAIbHbBIE
yueOHbI€ JeHCTBHS, COBMECTHAs 1€ATEIbHOCTb.

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOSHHS MPOTPaAMMbI CPEIHETr0 00IIero oopazoBaHus
JIOJKHBI OTPAXKATh:

OBiajeHne YHMBEPCAJIbHBIMH YUeOHBIMH M03HABATEIbHBIMH 1€ CTBUSIMU:

1)0a30Bble JJOrHYecKHUe TeHCTBHS:

CaMOCTOSITENTLHO (POPMYIUPOBATh U AKTyalIM3HPOBATh MPOOIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTMUECKOTO MBIIIICHUS (aHalu3a,
CHUHTE3a, CPaBHEHHMS, KiaccU(UKAMK, OOOOIIEHHS), PACKPBIBATH CMBICI OHUOJIOTHMYECKUX
MOHATHIA (BBIACIATh HMX XapaKTepHbIC TMPU3HAKH, YCTAHABIMBATH CBSI3H C JIPYTUMU
MOHATHUSIMH);

OTIpEeAETATh LENH JAEATEIbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUH UX JTOCTHXKEHUS,
COOTHOCHUTH PE3YyJIbTAThl AEATEIHLHOCTHU C MOCTABICHHBIMU LIETSIMU;

HCIIOJIb30BaTh OMOJIOTUYECKHE MOHATHS JUIS OOBSICHCHHS (DAKTOB W SIBIICHUH >KUBOUN
TIPUPOJIBI;

CTPOUTH JIOTHUECKHE pACCYXKACHHsS (MHIYKTUBHBIC, ACAyKTHBHBIC, IO AHAIOTHH),
BBISIBJISITH ~ 3aKOHOMEPHOCTM M TNPOTHBOPEUHS B  PAacCMaTPUBAEMbIX  SIBJICHMSIX,
(bOopMyJIMPOBATh BEIBOJIBI M 3aKITIOUCHHSI,

MPUMEHSITh CXEMHO-MOJICTIbHBIC CPEJICTBA IS MPEICTABICHUS CYIICCTBCHHBIX CBSI3EH
U OTHOIIEHUH B M3Yy4aeMbIX OHOJOTHMYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUYUI Pa3HOTO
poJia, BHIABIEHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;

pazpabaThiBaTh IUIaH pEMICHUs TMpoOJeMbl ¢ y4€TOM aHaliM3a MMEIOITUXCS
MaTepHUATBHBIX ¥ HEMaTEPHAILHBIX PECYpPCOB;

BHOCHUTH KOPPEKTUBHI B JEATEIHHOCTh, OIICHUBATh COOTBETCTBUE PE3YIbTATOB IIENISAM,
OILICHUBATh PUCKU MOCIEICTBUIN AEITETbHOCTH;

KOOPJMHUPOBATh M BBITOJHATE PabOTy B YCIOBUSAX PEATbHOTO, BHPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2)0a30Bble UCCJIEI0BATENbCKHE IeliCTBUS:

BIIQJIETh HABBIKAMH  YYEOHO-MCCIEAOBATEIIbCKOM ¥ TPOEKTHOW JESATEIHHOCTH,

HaBbIKaMHU pPa3pCUICHUA npo6neM, CIIOCOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOATCIIbBHOMY



IIOMCKY METOJIOB pEUICHHMs NPaKTUYECKUX 3aJad, MPUMEHEHUIO pa3IMYHbIX METOOB
MO3HAHUS;

HCIOJIb30BaTh Pa3jIUYHbIE BUABl JEATEIBHOCTH IO MOJIYYEHHIO HOBOI'O 3HAHUS, €0
MHTEPIpPETAINU, TPEoOPa30BAHUIO U IPUMEHEHHUIO B yUEOHBIX CUTYAIMsIX, B TOM YHCJE TpU
CO3JIaHMM Y4EOHBIX M COLIMATIbHBIX IPOEKTOB;

¢dbopMHpOBaTh HAy4HbI THUI MBIIUICHUS, BIAJAETh HAYYHOW TEPMHUHOJIOIHEH,
KJIFOUEBBIMM MTOHATHAMHU U METOJIaMU;

CTaBUTH U (OPMYIHPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BATENbHON JCSATEIBHOCTH U
KU3HEHHBIX CUTYyallUsX;

BBISIBJIATh NTPUYMHHO-CJIEICTBEHHbBIE CBSI3M M aKTyaJIM3UpOBaTh 3a/lady, BbIJBUIATh
rUNoTe3y €€ peuleHMsl, HaXOAUTh apryMEHThI JJIs J0Ka3aTelbCTBA CBOUX YTBEP)KIEHUM,
3aJ1aBaTh apaMeTpbl U KPUTEPUH PELICHHUS;

aHAJIM3UPOBaTh IOJYYCHHbIE B XOJI€ PEIICHMs 3aJaud pe3yJbTaTbl, KPUTUYECKH
OLIEHUBATh UX JJOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSIX;

JlaBaTh OLEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIH OIBIT;

OCYILIECTBIIATH LEJICHAIIPABICHHBIN MOMCK MEpeHOca CPEJCTB U CocO00B ACHCTBUS B
poeCCUOHATILHYIO CPEeY;

yMETh TEpPEHOCUTh 3HaHUS B T[I03HABaTEJIbHYHD M IPaKTHYECKYl0 001acTu
KHU3HEICSATENIbHOCTH;

yYMETbh UHTETPUPOBATh 3HAHMSI U3 PA3HbIX IPEIMETHBIX o0IacTel;

BBIIBUTAaTh HOBBIE UJEH, NpEeAsaraTb OPUTMHAIBHBIE NOIXOJbl U PEIICHHUS, CTaBUTh
poOJIeMBbl M 33aJa4H, JIOMyCKalOIUe aJbTePHATUBHBIE PELICHHUS.

3) padora ¢ unopmanmeii:

OpPUEHTHPOBATHCS B Pa3IMUHBIX UCTOYHUKAX HHPOpMALMK (TeKCcTe yueOHOro nocoous,
HAy4YHO-TIONYJISIPHOW ~ JHUTeparype,  OHOJOrMYECKMX  CJIOBapsAX M CIPABOYHUKAX,
KOMIIBIOTEPHBIX 0a3ax HaHHBIX, B VHTepHeTe), aHanu3upoBaTh MH(MOPMAIMIO PA3TUUYHBIX
BUJOB U (QOpM TMpeacTaBiIeHHs, KPUTHUECKU OLEHHWBAaTh €€ JIOCTOBEPHOCTh U
HEMPOTUBOPEUNBOCTD;

(dbopMyIHMpOBaTH 3aMpOChl U MPHUMEHATh PA3JIMYHbIE METOJBI MPH TOUCKE U 0TOOpe
6uosiornyeckoit nudopMau, He0OX0IUMOH /7S BHIIOJTHEHUS YUeOHBIX 3aa4;

MPUOOPETATh OMBIT UCTIONIb30BaHUS HHPOPMAIIMOHHO-KOMMYHUKAaTUBHBIX TEXHOJIOTHH,

COBCPUICHCTBOBATH KYJIbTYPY aKTUBHOI'O UCIIOJIB30BaAHUA PA3JIMYHBIX ITOMCKOBBIX CUCTEM;



CaMOCTOATENIbHO BBIOMPATh ONTUMAJIBbHYIO (OpMYy NpEACTaBICHHS OHOJOTHYECKON
nHpopManuu (cXembl, Tpaguku, TUarpaMMbl, TaOJIUIBI, PUCYHKH U JIPYTOE);

WCIOJIb30BaTh HAYYHBIA S3BIK B Ka4eCTBE CpelIcTBa Ipu paboTe ¢ OMOIOrHYecKoi
nH(popMaLuel: MPUMEHAITh XUMHUYECKUE, (PU3MUECKHE U MATEeMAaTUICCKUE 3HAKU U CUMBOJIHI,
dhopmynsl, abOpeBHATypy, HOMEHKJIATYpy, HCIOJIb30BaTh M IPeoOpa3oBBIBATH 3HAKOBO-
CHMBOJIMYECKUE CPEJICTBA HATJISIAHOCTH;

BIIQJICTh HABBIKAMH pACMO3HABAaHWS M 3alIUTHl WHGOpMaNU, WHHOPMAIMOHHON
0€30IMaCHOCTH JIMYHOCTH.

OBJjajieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMH J€HCTBHAMM:

1)oOmenue:

OCYIIECTBIISITh KOMMYHHKAIIUM BO BCeX cdepax >KU3HH, AKTUBHO YYacTBOBaTh B
JUajore Wid AUCKYCCHHU IO CYIIECTBY OOCYXIaeMoW Tembl (yMEHHE 3aJaBaTh BOMPOCHI,
BBICKA3bIBaTh CYXKJIEHUS OTHOCUTEIBHO BBIIOJIHEHUS NpeajaraéMou 3aJadd, YYUTHIBATH
MHTEPECHI U COTJIACOBAHHOCTD MO3ULIUN APYTUX YYACTHUKOB JUAIIOTA WM JUCKYCCHH);

pacrmo3HaBaTh HeBepOAIbHBIC CPEICTBA OOIIECHUS, MOHMMATh 3HAYCHUE COIMAbHBIX
3HAKOB, TIPEINOCHUIOK BO3HUKHOBEHHUS KOH(MDIUKTHBIX CHTYallMid, YMETh CMSr4arh
KOH(MIMKTHI U BECTH IEPETOBOPHI;

BIIQ/IETh Pa3IMYHBIMU CIIOCOOaMH OOIIEHHS U B3aUMOJICHCTBUS, IOHUMATh HaMEepEHUs
IPYTUX JIIOJCH, TPOSBIATh YBAKHUTEIHHOE OTHOIICHHE K COOECEIHUKY W B KOPPEKTHOM
dhopme popMyTHpPOBATH CBOU BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO M3J1aratb CBOKO TOYKY 3PEHHUSI C MCIOJb30BAHUEM SI3BIKOBBIX
CPEICTB.

2)coBMecCTHAsI 1eSITEJIbHOCTD:

MMOHUMATh M HWCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOW M WHIUBUIYAJTILHOW pabOTHI
MpPU pEIIeHUH OMOJOTHYECKOW MPOoOJIeMbl, 0OOCHOBBIBATH HEOOXOAUMOCTHh MPUMEHEHUS
TPYNMNoOBBIX (OpPM B3aUMOIEHCTBUS MIPH PEIICHNUN Y4eOHOH 3a1auu;

BBIOMPATh TEMATHKY U METOJbI COBMECTHBIX JEUCTBHUI C YUETOM OOIIMX WHTEPECOB U
BO3MOKHOCTEH Ka)KJ0T0 YjIeHa KOJIJICKTHBA,

MPUHUMATh 1I€JIM1 COBMECTHOM JesATENbHOCTH, OPraHU30BbIBATH M KOOPAUHHUPOBATH
JIEUCTBUA MO €€ TOCTUKEHMIO: COCTABJATH IUIAH JIEWCTBUM, PACIpPENeNaTh POJIU C YUETOM

MHEHUH y4aCTHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHOI paboTHI;



OLICHMBATh KA4ye€CTBO CBOET0 BKJIAJa W KaXKJIOTO y4YaCTHHMKAa KOMaHIbl B OOLIuil
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IIpeiaraTb HOBBIE ITPOEKTHI, OLIEHUBATh UJIEU C NO3UIMM HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKOM 3HAYUMOCTH;

OCYILIECTBIISITh MO3UTHUBHOE CTPATETUUYECKOE IOBEACHHE B PA3IUYHBIX CUTYAlMsX,
MIPOSBIIATH TBOPUYECTBO U BOOOpaxKeHHE, ObITh HMHUIIUATUBHBIM.

OBiajieHNe YHMBEPCAJIBLHBIMH PEryJisiTUBHBIMU JIeiiCTBUAMM:

1)camoopranusanus:

UCIOJIb30BaTh OMOJOTHYECKHE 3HAHMs [AJS BBISIBICHUS NMPOOJIEeM M UX pPEUICHHsS B
KU3HEHHBIX U YYeOHBIX CUTYaIUsX;

BBIOMPATh HAa OCHOBE OMOJOTMYECKUX 3HAHUH IIETICBBIE M CMBICIIOBBIC YCTAaHOBKH B
CBOMX JIEHCTBUSAX M IOCTYIKax IO OTHOIIEHHIO K JKUBOH IMPHUPOJE, CBOEMY 3J0POBBIO U
3JI0POBBIO OKPYXKAIOIIHX;

CaMOCTOSITENIFHO ~ OCYIIECTBJISATh  IO3HABATENIbHYIO  JACSTENBHOCTb,  BBISBISTH
mpoOJIeMbl, CTaBUTh W  (QOPMYIUPOBATH COOCTBEHHBIC 3amaud B 00pa30oBaTCIILHOM
JESATSIIbHOCTH U KU3HECHHBIX CHTYAIIHIX;

CaMOCTOSITENIbHO COCTaBIATh IUIAH pELIeHHUs MpoOJieMbl € Y4ETOM MMEIOUIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEH U MPEANIOYTEHUH;

JaBaTh OIEHKY HOBBIM CHTYAIIHIM;

paciupsaTh paMKH y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHUN;

JiefaTh OCO3HAHHBIM BBIOOP, ApPryMEHTUpPOBaTh €ro, OpaTh OTBETCTBEHHOCTh 3a
pellIeHuE;

OLIEHUBATh MPHOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO U TPOSIBICHUIO HIMPOKON 3SPYAMLMH B Pa3HBIX
00JacTax 3HaHUH, TOCTOSTHHO TIOBBIIATH CBOI 00pa30BaTeNbHBIN U KYyJIbTYPHBIA YPOBEHB.

2)CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, BHOCUTh KOPPEKTUBHI B JIEATEILHOCTh, OIICHUBAThH
COOTBETCTBHUE PE3YNIbTATOB LIEJISM;

BIIQJIETh HAaBBIKAMU TIO03HABATENbHON pe(dIeKCHU KakK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUI M MBICIUTENBHBIX MPOLIECCOB, MX pPE3yJbTaTOB M OCHOBAaHUM, HCHOIb30BaTh
npuéMmbl pedaekcuu AJis OLIEHKH CUTYyalluH, BIOOpa BEPHOTO PEILIEHUs;

YMETb OICHUBATDh PUCKHU N CBOCBPEMCHHO IMPUHUMATD PCHICHUSA 110 UX CHUXKCHUIO,



MIPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YIbTaTOB ACSITEIbHOCTH;
3)npuHsiTHe ceds U APYIrux:

IMpUHHUMATh 06651, IIOHUMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

IIPUHUMAaTh MOTUBEI U apIyMEHTBI IPYTUX IIPU aHAJINU3€ PE3YIbTaTOB AEATEILHOCTH,
MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH JIPYTOro YeloBeKa.

HNPEAMETHBIE PE3YJIbTATbBI

[IpenMeTHbIE pe3yabTaThl OCBOCHHS COJIEpKaHUs yuyeOHoro npeamera «buonorus» Ha
yriayOJaEHHOM  yYpOBHE OpPHUEHTHUPOBAaHBI Ha oOecrmeueHne MNpOGUIBLHOTO OO0ydYeHUS
oOyyaromuxcs Ouonoruu. OHM BKIIOYAIOT: Crienu(UIecKre Ui OMOJIOTHH HAyYHbIC 3HAHUS,
YMEHHUS U CHOCOOBI JAEHCTBHI IO OCBOCHHIO, MHTEPIIPETALMH U NPeoOpa30BaHUIO 3HAHMM,
BHUJbl JEATEIBHOCTH 110 IIOJYyYEHUIO HOBBIX 3HAaHUM M HX NPUMEHEHUI0 B DPA3JIMYHBIX
y4eOHBIX, a TaKKe B pEaJbHBIX JKU3HEHHBIX CUTyalusx. llpeamerHbsie pe3ynbTaThl
IIPEACTABIICHBI 110 TOAAM U3Y4YCHMUS.

[IpenmertHble pe3ynbTaThl OCBOEHMsI ydeOHoro mpeamera «buonorus» B 10 knacce
JOJKHBI OTpakaTh:

c(OPMUPOBAHHOCTH 3HAHUHN O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK,
B (OpPMUPOBAHUM E€CTECTBEHHO-HAYYHOW KapTHHBI MHUpA, B NO3HAHUHM 3aKOHOB IPHUPOJBI U
peleHn MpoOJieM pPALMOHAIBHOTO MPUPOAONOIB30BAHUA, O BKJAJE POCCUHCKUX U
3apyOeKHBIX YUEHBIX B pa3BUTHE OMOJIOTHH;

BJIa/ICHUE CUCTEMOM OMOJIOrMYECKUX 3HaHUH, KOTOpask BKJIFOYAET: OCHOBOIIOJIATalolne
OMOJIOrMYeCKre TEPMHUHBI U MOHATUS (KU3HB, KJIETKa, OPTaHHU3M, METa00JIM3M, TOMEOCTa3,
CaMOpEryJisAlMs, CaMOBOCIPOM3BEICHUE, HACIEICTBEHHOCTb, W3MEHUYUBOCTb, PpOCT U
pa3BuTHe), Ouonoruyeckue teopuu (kierounas teopus T. IlIBanma, M. Ilneiinena, P.
BupxoBa, xpomocomHas Teopust HacaeacTBeHHocTH T. Moprana), yuenus (H. 1. BaBuiosa —
0 LEHTpax MHOroodpasus W TPOUCXOXKIEHUS KYJIbTYpHBIX PpacTEHHUI), 3aKOHBI
(emmHOOOpa3ust TMOTOMKOB MEPBOrO  MOKOJEHHUS, PACIHICIUICHHS, YHUCTOTHI TaMer,
HE3aBUCUMOIo HacienoBaHus ['. MeHens, TOMOJOTMYECKUX pPsAJOB B HACJIECIACTBEHHOU

m3menunBocTy H. V. BaBuioBa), mpuHIUIIBI (KOMIUIEMEHTAPHOCTH);



BJIAJICHUE OCHOBHBIMHM METOJAaMHM HAy4yHOI'O IIO3HAHUS, HCIHOJb3YyEMBIX B
OMOJIOTMYECKUX HCCIEI0BAaHUAX KHUBBIX OOBEKTOB (ONMCAHME, U3MEpeHue, Hallro/eHHe,
JKCIIEPUMEHT);

YMEHUE BBIACIATH CYIIECTBEHHBIC IPU3HAKU: BUPYCOB, KJIIETOK MMPOKAPHOT M 3yKapHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPIaHU3MOB, B TOM uucie Oakrepuid, rpudos,
pacTeHuil, XMBOTHBIX W YEJIOBEKa, CTPOCHHs OpPraHOB M CUCTEM OpIaHOB pacTEHUil,
KUBOTHBIX, 4YEJOBEKa, IPOLECCOB KU3HEIACATEIbHOCTH, NPOTEKAIOIMX B OpraHU3Max
pacTeHWil, >KMUBOTHBIX M YEJOBEKa, OMOJIOTMYECKHX TIPOLECCOB: OOMEHa BEIIeCTB
(MeTabon3M), IpPEeBpaILCHHS SHEPTUH, OPOKEHHS, aBTOTPO(PHOT0 M reTepOTPOPHOrO THIIOB
NUTaHusA, (OTOCHMHTE3a M XEMOCHHTE3a, MHTO3a, Meio3a, rameroreHesa, 3MOpHOreHE3a,
MOCTAMOPHOHAIBHOTO PA3BUTHUSA, PAa3MHOXKEHHs, WHAWBUAYAILHOTO PAa3BUTHUS OpraHU3Ma
(oHTOTEHE3a), B3AaMMOJICUCTBHS T€HOB, TE€TEPO3KCA, HCKYCCTBEHHOTO 0TOO0PA;

YMEHHUE YCTAHABJIMBATh B3aUMOCBS3H MEXKJy OPraHOMIAaMH KJIETKU M UX (QYHKLIMIMHU,
CTPOEGHUEM KJIETOK pa3HbIX TKaHEH M MX (QYHKUUSAMH, MEXAY OpraHaMHd U CHUCTEMaMU
OPTaHOB y pacCTeHUH, )KUBOTHBIX M YEJIOBEKA U MX (PYHKIUSIMHU, MEXKy CHCTEMaMHt OPTraHOB U
uX (QYHKOHAMH, MEXKIy OJTanmaMd OOMEHa BEIIECTB, JTallaMH KIETOYHOTO MLHKIA U
KU3HEHHBIX IIMKJIOB OpraHU3MOB, 3TallaMM SMOpPHOHAIBHOTO pa3BUTHs, T€HOTHIIOM U
¢beHoTunom, peHoTUnoM u GpakTopaMu cpeabl OOUTaHUS;

YMEHHUE BBISBISITh OTIMUUTENFHBIC TIPU3HAKU JKUBBIX CUCTEM, B TOM YHCJIE PACTEHHIA,
KUBOTHBIX U YEJIOBEKA;

yMeHue UCIIOJIb30BaTh COOTBETCTBYIOIIIE apryMEHTHI, OMOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JUISI JIOKa3aTeNbCTBA POJCTBA OPraHU3MOB pPa3HbIX
CHCTEMaTHYECKHUX TPYII;

YMEHHE pemaTh OMOJOTUYECKHE 3a/1a4d, BBISBIATH NMPUYNHHO-CIEACTBEHHBIC CBS3H
MEXIy MCCIEIyeMbIMU OHOJOIMYECKMMM IPOLECCaMU U SIBJICHUSMH, J€laTh BBIBOJBI U
MIPOTHO3bI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBINOIHSTH JIa0OpaTOPHBIE U NMPaKTUYECKHe pabOoThI, COOMIOAATH MpaBuiIa MpH
paboTte ¢ yueOHBIM U J1a00paTOPHBIM 000PYJOBaHHUEM;

YMEHHUE BBIJBUIaTh TUIOTE3bl, MPOBEPATh HMX HKCIEPUMEHTANbHBIMU CpPEICTBAMH,
bopmynMpys I1elb MCCIEIOBAHUS, AaHAIM3MPOBATH IIOJIyUYEHHBIE pPE3yJIbTaThl U JIENaTh

BBIBOJbI;



YMEHHE y4acTBOBAaTh B y4E€OHO-UCCIIEOBATEILCKOM paboTe 1Mo OMOJOTUH, SKOJIIOTUU U
MEAUIIMHE, TPOBOAUMON Ha 0a3e MIKOJIbHBIX Hay4HBIX OOLIECTB, U MYOJIUYHO MPEICTABIAThH
MOJTyYCHHBIE PE3yJIbTAThl HA YICHUYECKUX KOH(EPEHIUX;

YMEHHUE OLEHMBATh OSTHUYECKUE AacleKThl COBPEMEHHBIX MCCIEJOBaHUMN B 001acTH
OMOJIOTMM ¥ MEAUIMHBI (KJIOHUPOBAHHE, UCKYCCTBEHHOE OIJIOJOTBOPEHHE, HAMPaBICHHOE
M3MEHEHHE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIICCTBISATh OCO3HAHHBIM  BBIOOpP  Oyaymielt  mpodeccrHoHanbHON
JESTeIbHOCTH B 00JIACTH OMOJIOTHH, MEAMLIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIBCKOTO
XO035IICTBa,  MHILIEBOM  NPOMBIIUIEHHOCTH, YIIyOJsATh  IO3HABATENIbHBI  WHTEpEC,
HaAMpaBJICHHBI Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIOMIEH NPOGEcCCHH M TMPOJOILKEHUE
OMOJIOTHYECKOTO 00pa30BaHUsI B OPraHU3AIMIX CPEIHETr0 MPOPECCHOHATHLHOTO U BBICIIETO
oOpa3oBaHMUs.

[IpenMeTrHbie pe3yabTaThl OCBOCHMsI yueOHoro mpenmera «buomorus» B 11 knacce
JOJKHBI OTPaKaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE U POJIM OUOJIOTUHN B CHCTEME €CTECTBEHHBIX HAYK,
B ()OPMHPOBAHUHU COBPEMEHHOW €CTECTBEHHO-HAyYHOU KapTUHBI MUPA, B TIO3HAHUH 3aKOHOB
MIPUPOJIBI U PEIICHUH 3KOJOIMUYECKUX MPOOJIeM YelloBEeUeCTBa, a TAKXKE B PEILIEHUH BOIIPOCOB
palMoOHABHOTO TMPHPOJIONIONIB30BAaHU, U B (OPMHUPOBAHUHU LEHHOCTHOTO OTHOILEHUS K
MpUpOJiE, OOIECTBY, YEJIOBEKY, O BKJIaJ€ POCCUMCKHX M 3apyOEKHBIX YUEHBIX-OMOJIOrOB B
pa3BUTHE OMOJIOTHUH;

YMEHHUE BIIIETh CUCTEMON OMOJIOTMYECKUX 3HAHUHM, KOTOpasi BKIIOYAET ONpe/eIeHUs
U TOHMMaHHUE CYIIHOCTH OCHOBOIOJAralouX OHOJOTMYECKMX TEPMHUHOB U MOHATUH (BUJ,
aKocucTteMma, Ouocdepa), Omosornueckue Teopuu (dBojtonronHas Teopus Y. JlapsuHa,
CUHTETHYECKas Teopus 3Bottonun), yueHus: (A. H. CeBepiioBa — 0 yTSX W HampaBICHUSIX
spomonnu, B.M. Bepnanckoro — o Ouocdepe), 3akoHBI (FeHETHUECKOTO paBHOBecus JK.
Xapnu u B. BaitnOepra, 3apoasimeBoro cxonactBa K. M. bapa), npasuna (Munumyma lO.
JInbuxa, SKOJOrMYECKON mNHpaMuAbl 3HEpruu), rumoressl (rumoresa «mupa PHK» V.
I'unGepra);

YMEHHE BIJIAJIETh OCHOBHBIMM METOJAMU HAy4YHOI'O IIO3HAHMS, MCIOIb3YEMBIMH B
OMOJIOTMYECKUX HCCIETOBAaHUAX XHUBBIX OOBEKTOB M HKOCHUCTEM (ONHCaHUE, M3MEpEHHE,
Ha0It0/IeHNe, SKCIIEPUMEHT), CIIOCOOAMU BBISIBJICHHS U OLIEHKH aHTPOIIOT€HHBIX M3MEHEHUI

B TIPUPO/IE;



YMEHHUE BBIICIATh CYNICCTBEHHBIC NMPU3HAKU: BHJIOB, OMOTEOIICHO30B, 3KOCHCTEM H
Oouocdepsl, CTaOMIM3UPYIONIETO, ABIIKYIIETO M Pa3phIBAIOIIEIO E€CTECTBEHHOTO OTOOpA,
AJUIONaTpUYCCKOIo MW CHMIIATPHUYCCKOI'O BI/IZ[OO6pa3OBaHI/ISI, BJIMAHUA ABWXYHIUX CHUIL
IBOJIIOIIMH HA TEHO(OH/| MOMYJISIIIAK, MPUCTIOCOOICHHOCTH OPTraHU3MOB K Cpelle OOUTaHus,
YepeOBaHMs HANpaBJICHUH HBOIIOIUKM, KPYrOBOPOTa BEHIECTB W IOTOKAa SHEPrUH B
IKOCHUCTEMAX;

YMCHHUEC YCTaHABJIMBATHh B3aMMOCBA3KW MCXKAY HNpoHCCCaMU 3BOJTKOIHH, ABUKYIIHUMU
CWJIaMU aHTPOIOTeHEe3a, KOMIIOHEHTAMHU PA3JIMYHBIX YIKOCHCTEM U MIPHUCIIOCOOTICHUSIMHA K HUM
OpraHU3MOB;

YMEHUE BBISBJSITh OTIUYUTEIIbHBIC MPU3HAKUA JKUBBIX CHUCTEM, MPHUCIIOCOOIICHHOCTb
BUJOB K Cpeac O6I/ITaHI/I$I, a61/10T1/1qec1<1/1x A OHMOTHYECKHUX KOMIIOHEHTOB 3KOCHUCTEM,
B3aMMOCBSI3€ii OpPraHU3MOB B COOOINECTBAX, AHTPOIIOTCHHBIX HM3MCHCHHH B IKOCHCTEMAax
CBOEH MECTHOCTH;

yMEHHUE UCIIO0JIb30BaTh COOTBETCTBYIOIIUEC apryMEHTHI, OMOJIOTUYECKYIO
TCPMHUHOJIOTUIO ©W CHUMBOJIMKY OJId JO0Ka3aTCJIbCTBA pPOACTBA OpPraHU3MOB Pa3HbBIX
CUCTCMATUYCCKUX TIPYIIl, B3aMMOCBA3HW OPraHu3MOB HU CPEALI O6I/IT8,HI/I$I, €ANHCTBA
YeNOBEYECKUX pPac, HEOOXOAMMOCTH COXpPaHEHHs MHOTOOOpa3usi BUAOB M SKOCHUCTEM Kak
YCIIOBUS COCYIIIECTBOBAHUS IPUPO/IBI U YETIOBEUECTBA;

YMCHHUEC pCIIaTh OMOIOrNYECKUE 3aaa4u, BBIABJIATH NMPUYUHHO-CICICTBCHHBIC CBA3H
MCXKAY HCCICAYCMbBIMU OMOJIOTMYECKUMHA nmponeccaMu M SBJICHUAMMU, ACIATb BBIBOABI U
MIPOTHO3BI HA OCHOBAHHH MOJYYEHHBIX PE3yIbTATOB;

YMEHHE BBITIOJIHATD JTA0OPATOPHBIE U MPAKTUUYECKHE padOThI, COOI0IaTh MpaBUiia MPU
pabote ¢ yueOHBIM U JIa0OpaTOPHBIM 00OPYIOBAHHEM;

YMCHHUEC BBIABUTIaTb THUIIOTC3bI, IMPOBCPATH HUX OSKCICPHUMCEHTAJIBHBIMHU CpCACTBAMU,
dbopMynupys 1einb HCCIENOBAaHUS, AHATU3UPOBATH TMOJNYUYEHHBIC DPE3yNIbTaThl U JAeNaTh
BBIBO/JIBI;

yYMEHHE y4acTBOBATh B yUe€OHO-HCCIICIOBATEILCKON paboTe MO OMOIOTHH, SKOJIOTUU 1
MEOUIINHE, HpOBO)IPIMOfI Ha 0a3e MIKOJILHBIX HAay4YHBIX 06HI€CTB, u HY6J'II/I'-IHO MMpeaACTaBIATH
MOJIy4E€HHBIE PE3YNbTAThl HA YYEHUYECKHX KOH(PEPEHIINX;

YMEHHE OIIEHUBATh THUIOTE3bl M TEOPHH O MPOUCXOXKIACHUU >KU3HU, 4YEIOBEKa U
YEJIOBEUECKUX pac, O MPUUYMHAX, MOCIEICTBHIX M CIOCO0ax MPEeJOTBPANICHUS TII00ATbHBIX

M3MEHEeHU B Onocdepe;



YMEHHE  OCYHISCTBJIATH OCO3HAHHBI  BBIOOp Oynymed  mnpodeccuoHaIbHOU
NEeSTeIbHOCTH B 00JacTM  OWOJIOTMH, JKOJIOTUH, MPUPOJONOIH30BAHUS, MEIUIUHBL,
OMOTEXHOJOTHH,  ICUXOJOTHH,  BETCPUHAPUU,  CEIBCKOTO  XO3SHCTBA,  MHIIEBOMN
MIPOMBIIIJICHHOCTH, YIIIYOJIATh TO3HABATEIbHBIM MHTEPEC, HAMPABICHHBIA HA OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH Mpodeccuu U MPOJOJIKEHHE OMOJIOrHYecKoro oOpa3oBaHUs B

oprannu3anusax CpEAHETO HpO(beCCI/IOHaJ'IBHOl"O " BBICHICTO 06pa3OBaHI/Iﬂ.

@opmMbl, BHABI H CcoOAep:KaHHE AeSAITEIbHOCTH M0 peaiM3allid BOCIHUTATEIbHOIO
MOTEHINAJIa YPOKA:

- NoOY)XJIeHHE Ha YPOKe COOIII0IaTh OOIIETIPHHATHIE TPAaBUIIa H HOPMBI,

- YCTaHOBJICHHE JIOBEPUTEIBHBIX OTHOLICHUH MEXKIY YIUTENIEM U YUaIIUMHCS;

- pabora ¢ conManbHO 3HAYMMOW MH(OpPMAIHMEH O COBPEMEHHOH reorpaduyeckoil KapTuHe
MUDA;

- (hopMupoBaHKE PA3BUTHS JIMYHOCTH ITyTEM PEIICHUS MPOOIEMHBIX CUTYaIHi;
-HCIIOJIb30BaHNUE UKT U MIPOCKTOB;

-IaTPUOTHUYECKAsl HANpPaBIEHHOCTh Ha IpuMepe paszdopa Ouorpaduu pocCUHCKUX
uccIe0BaTeNeH;

-BBINIOJIHCHNE Pa3HO YPOBHEBBIX JTOMAIIHHUX 3a/IaHUH.

KOHTpO.TIbHO-I/I3MepI/ITe.TII>HLIe MaTepHuaJjbl

1. EI'D. buonorus : TunoBklie 3K3aMEeHAIIMOHHBIEC BapHaHTHI : 30 BApUaHTOB / TIOJT PE/I.
B.C. Poxnoa. — M.: U3narensctBo «HanmonansHoe oopazoBanuey, 2019.- 368 c.

2. buonorus. EI'D —2018. Temarnueckuii TpeHUHT. Bee THIIBI 3a1anuii: yueOHOE
nocobue / A.A. Kupunenko. — Pocros u//l; Jlernon, 2017.- 384 c.

3. buonorus. COopHUK 3a7a4 MO TeHeTUKe. ba3oBbIii, MOBBIIIICHHBIH, BBICOKUH YPOBHH
EI'D : yuebHO-MeToaMueckoe nocodue /A.A. Kupunenko. — M3a. 5-e., nepepad. U
nponoiH.- PocroB v//1: Jlernon, 2013 .- 272 c.

4, EI'D. buonorug: ITomarosas moaroroska / 10.A. Cagosanyenko.- MockBa : DKCMoO,

2018.- 368

«Cnam I'MA: Pemry EI'D u Petry OI'D»

https://fipi.ru/o-nas/novosti/varianty-yege-dosrochnogo-perioda-2020-goda

OdunmansHbiii nHGOpMaronHsiid moptan EI'D. http://ege.edu.ru/ru/

Bcepoccuiickue npoBepounbie paboTsl. OPUITMANBHEIN CaliT

PemernukoBa, O. A. OcobenHocTu nepcnekTuBHbIX Moaenein KUM OI'D.

10 Poxios B. C. IlepcnexruBnas mozaens KM OI'D no 6uonorumu.

© oo N oo,

11. O6pa31sl 1 onucaHus TPOBepOUYHBIX padoT ais nposeaenus BIIP B 2020 roxy.


https://fipi.ru/o-nas/novosti/varianty-yege-dosrochnogo-perioda-2020-goda
http://ege.edu.ru/ru/

MeToauyecKkue MaTepuaJIbl

I'eneTnka B 3amavax : yueOHOe mocooue o kypcy omonoruu / I'A. Anensmuna, ©.K.
Anenpini.- M.: IInanera, 2013.- 174 c.

buonorus. OCHOBI T€HETHUKHU, MEHJICIU3M : YPOKHU C HCIOJIB30BAHHEM MOAYJIbHOU
texnosnoruu. 10 kimacc / aBT.-coct. B.M. XykoB. — Bonrorpan : Yuurens, 2007.- 108
c.

JupgakTryeckuii Marepuai mo oomieit oumosoruu : 11 k1. : mocobue ms yuyurtenen —
M. Ilpoceemenue.- 1990.- 127 c.

Metoauueckue peKOMEHAALNU O MPOBEACHUI0 JabopaTtopHbIX pabot. buonorus. /
10.B. Axmanuna.- M.: OOO «Pycckoe cioBo - yueOHuK» , 2014.- 40 c.

Tunuunele ommOku npu BeimonHeHuu 3aaanuil EI'D.- M.: OO0 «TUJ «Pycckoe
ciioBo — PCx», 2009.- 120 c.

Meronuueckre Marepuanbl s MpeAceaareiaeii U 4YIeHOB MPEIMETHBIX KOMHCCHI
cyobekToB Poccuiickoit ®@enepanmuy M0 MPOBEpKE BBIMOTHEHHS 33aHUN  C
pa3BepHYTHIM OTBETOM 3K3aMeHalMOHHBIX pador EI'D 2019 roga. buonorus :meto-
JIMYeCcKre PEKOMEHIALMY IO OLIEHWBAHUIO BBIMOJIHEHUS 3aJaHHii C Pa3BEPHYTHIM OT-
BeToM. / aBT.—cocT.: B. C. Poxyos, E. A. Hukumoga, P. A. [TerpocoBa — M., 2019. —
48 c.

LngpoBbie 06pa3oBaTeIbHbIE PECYPChI:

1.

~

Poccwuiickas anexrponnas mkonahttps://resh.edu.ru/

2. Sxnacchttps://www.yaklass.ru/
3.
4

Wurepuet-ypok (0Opa3oBarenbHbIil BUco moptai) https://interneturok.ru/

buosnorus — Hayka o )KUBOM Tpupoe

https://resh.edu.ru/subject/lesson/3827/start/118940/

CHGHJ’ICHHOG HacJl€ad0BaHUE I'CHOB

https://resh.edu.ru/subject/lesson/3861/start/295751/

I'enetuka u cenexius https://resh.edu.ru/subject/lesson/3861/start/295751/

JokazarennscTBa sBommonuu https://resh.edu.ru/subject/lesson/5391/start/301036/

CoobmecTBa u 3kocucteMsr https://resh.edu.ru/subject/lesson/5501/start/119075/
ImobanbHbIe JKOJIOTMYECKHUE po0JIEMBbI

https://resh.edu.ru/subject/lesson/3896/start/17493/

MarepuaibHO-TeXHHMYecKOe o0ecneyeHue:

- Komnrerotep.

-MyneTHMena - IpOEKTOop.

- MakeTsl aHaTOMUYECKHUE

- KommiekT mopTpeToB 3HaMEHHUTHIX OMOJIOTOB.
- Meanartexka.

- buonornueckas nureparypa.


https://resh.edu.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/5391/start/301036/
https://resh.edu.ru/subject/lesson/5501/start/119075/
https://resh.edu.ru/subject/lesson/3896/start/17493/

TemaTudeckoe IJIAHUPOBAHUE

10k1acc
Ne n/mt Paszpnen, Tema K-Bo wacoB | KoHTpoisbHBIE BocnurarensHas nporpamma
paboThI
Paznen| BUOJIOTUYECKUE CUCTEMBI: 64
1 KJIETKA, OPTAHU3M
Benenue 2 lcnonb30BaHue LIEHHOCTHOTO|
acIreKTa.
['aBa 1. MOJIEKYIIbI U KJICTKH 16 1 BopiieyeHne B HCCIIE0BATEIBCKYIO
eI TENLHOCTD, 00CyXIeHUE
POOJIEMHBIX CUTYalIUH.
['11aBa 2. KnneTouHble CTPYKTYpPBI U 7 Vcrionb3oBanue JUCKYCCHUOHHBIX
X QyHKIIMN bopm.
['naBa 3. ObecrieueHne KJIETOK U 7 lcnonb30BaHue JIICKYCCHOHHBIX|
OPTraHU3MOB YHEPTUECH hopm.
['naBa 4. HacnenctBenHas 15 1 BoBieueHne B HCCIEA0BATEIbCKYIO
MH(DOPMALMS M pealu3anys eé B IeATEILHOCTD, 00Cy)KneHue
KIIeTKE POOJIEMHBIX CUTYallUH.
['1aBa 5. MunuBuayansHoe 17 1 lcrionb3oBanue [EHHOCTHOT'O
pa3BUTHE U Pa3MHOKECHHE acrieKTa.
opranu3moB (16 )
PasmenPA3JIEJI Il. OCHOBHBIE 38
2 BAKOHOMEPHOCTH
HACJIEACTBEHHOCTU U
N3MEHYNBOCTU
[ aBa 6. OcHoBHbIE 15 1 [[pyMeHEeHHEe METOJOB AaKTHBHU3aLUY]
3aKOHOMEPHOCTH SIBJICHU| [103HABATEIbHON JeSITEIbHOCTH,|
HACJIEICTBEHHOCTH BOBJICUEHUE B MCCIEA0BATEIBCKYIO
eI TENLHOCTD, 00CyXIeHUE
MPOOJIEMHBIX CUTYalUH.
[naBa 7. OCHOBHBIE 9
3aKOHOMEPHOCTH SIBJIEHU
M3MEHYUBOCTH
['11aBa 8. ['eHeTHUECKHE OCHOBBI 7 DopmupoBaHue HAaBBIKA
WHIVBUIYAJIEHOTO Pa3BUTHA reHepupoBaHus U odopmiieHus
COOCTBEHHBIX unei, HaBBIK
YBQXXUTEIBHOTO OTHOILIEHUS K UY>KUM
uaesM, OQOpMIIEHHBIM B paboTax]
JIPYTUX MCCIIEIOBATENEH.
['1aBa 9. 'eneTnka JeaoBeka 7 1 lcrions3oBanue BOCITUTATEIbHOTO)
[OTEHIIMaja TEKCTOB.
Hroro 102 5




TemaTudeckoe IJIAHUPOBAHUE

11knacc
No /it Paznen, Tema K-Bo wacoB | KonTpoJsibHbIe BocnurarenbHas nmporpamMmma
paboThI
Pasnen  PA3JIEJI 1. DBOJIIOLIMA 60
1 I'nasa 1. Jlomectukanust u 8 \Hcnonvzosanue yeHHOCMHO20 acnekmad.
CeNIeKIus
['naBa 2. Teopus 3BOIOIHH. 8 Boeneuenue 8  UCCIE008AMENbCKYIO
CBUIETEIIHCTBABOTIOIHH OesimenbHOCmY, 06cyacoeHue)
npoOIEMHBIX CUMYaAYULL.
['maBa 3. @aKTOPHI IBOJIOIHN 20 1 Ucnonvzosanue OUCKYCCUOHHBIX (OPM.
['1aBa 4.BO3HUKHOBEHUE U 9 Ucnonvzosanue OUCKYCCUOHHBIX (OPM.
A3BUTHE )KU3HU Ha 3emJie
I ';1aBa 5.BO3HMKHOBEHNE U 8 Boeneuenue 6  uccneo008amenbCkyio
pa3BHUTHE YeTIOBEKA — OessmebHOCb, obcyacoeHue]
AHTPOIIOreHE3 NPOOIEMHBIX CUMYAYULL.
['naBa 6. XKuBas MaTepus kak 7 Hcnonvzosanue yeHHOCMHO20 Acnekma.
cuctema (5 u)
PasnenPA3/IE]T II. OPTAHM3MEI B 42
2 DKOJIOTMYECKUX
CUCTEMAX (31 )
['naBa 7.0pranusmsl y 13 1 I Ipumenenue Memooo8 aKmueusayuu
OKpYy>Karolasi cpeaa no3HABaAMENbHOU oesmenbHOCmU,
sosleueHUe 8  UCCIe008AMENbCKYIO
OesimenbHOCb, o0bcydHcoeHue
npOoOIeMHBIX CUMYAYULL.
I'masa 8. CooOmrecTBa u 12 1 Boeneuenue 6  uUCcie008amenbCKyio
HKOCHCTEMBI OessmenbHoCmb, obcyacoeHue]
npOoOIEMHBIX CUMYAYULL.
['maBa 9. buocdepa 7 Dopmuposanue HABLIKA 2eHEPUPOBAHUS
U ogopmrenus cobcmeeHHvIX  uoel,
HABBIK VBANCUMENbHO20 OMHOUEHUS K|
uyHcUM  udesiM,  OOPMIEHHLIM 6
abomax Opyeux ucciedosamernell.
['naBa 10. Bruonornyeckue 0oCHOBBI 10 1 Hcnonvsosanue B0CNUMAMENLHOZ0
OXpaHbl IPHUPOIBI nomeryuala nexkcnios.
Toro 102 4
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