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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma o yuebnomy npeamery "buosnorus” (nanee - OMOJIOTHS) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 obOpazoBannn B Poccuiickoit Deaepanun»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamera «bruoNOrus» U OCHOBHBIX IMOJIOKEHUN (penepanbHOoi pabodeil mporpamMmbl
BOCTIUTAHMS.

VYuebnsiii npeamer «buonorus» yrmyonénnoro ypoBHs wu3yudenust (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOM obnactu «EcTecTBEeHHO-HAYYHBIE MPEAMETHIY.
Cormacao mnonoxenusim OI'OC COO mnpodwibHble y4eOHBIC MpPEIMEThI, H3y4aeMble Ha
yrayOnEHHOM YpOBHE, SIBISIOTCS criocoOoM mauddepeHnnanud o0ydeHuss Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUS M NMPHU3BAaHBI 00ECIEUYUTH NMPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM,
CpeIHUM OOIIUM, CpPeIHUM NPOPECCHOHANBHBIM U BBICHIMM OOpa3oBaHHeM. B To ke Bpems
KOKIBIA U3 ATHX Y4€OHBIX MPEIMETOB JOHKEH ObITh OPUEHTHUPOBAH HA MPHUOPUTETHOE PELICHUE
00pa30BaTeNbHBIX, BOCIIUTATENFHBIX W PAa3BUBAIOIIMX 3aJ]a4, CBS3aHHBIX C MpoOpHEHTAIeH
0o0yJaromuxcsi ¥ CTUMYJIMPOBAHHMEM HHTEpeca K KOHKPETHOH OOJAacTH HAy4YHOTO 3HAHHSA,
CBSA3aHHOTO C OWOJOTHEH, MEAUIIMHON, SKOJOTHEH, TMCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebnomy npenmery "buonorus” ma€t npencraBieHue O MEIH U 3aJadax
U3ydeHus yaeOHoro npeamera «bruomorus» Ha yriyOI€HHOM ypOBHE, ONpeesisieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHUEe, €ro CTPYKTYpUPOBAHHE MO pa3ieliaM U Temawm,
pacmpeziefieHue 1o KiiaccaM, peKOMEHIYeT MOCIeI0BaTeIbHOCTh U3YUEHUS yueOHOro MaTepuaina
C y4€TOM MEXNPEAMETHBIX M BHYTPHUIPEIAMETHBIX CBS3€H, JIOTMKM Y4eOHOro Iporecca,
BO3PACTHBIX 0COOEHHOCTEH o0y4aromuxcs. B mporpamme mo OMONIOTHH peann30BaH MPUHIIUI
IPEEMCTBEHHOCTH C H3y4Ye€HHEM OHMOJOrMM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Omaromaps uyeMy T[pPOCMATpPHBAETCS  HAMPaBICHHOCTh Ha  MOCIEAyIoIlee  pa3BUTHE
OMOJIOTUYECKUX 3HAHWH, OpPWUEHTHPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTHIECKOTO MBIIUICHUS, TPEJCTaBICHUN O 3A0pPOBOM 00Opas3e KHU3HH, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHHUS K OKpyXKarolled npupogHoi cpene. B mporpamme mo
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buomorus» B peanu3anuu
tpeboBanuiit ®I'OC COO K mIaHupyeMbIM JUYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM
pe3yapTaTaM oO0ydeHuss U B (OPMHUPOBAHMHM OCHOBHBIX BHJIOB Yy4e€OHO-TIO3HABATEIbHOMN
NeSITeIbHOCTH O0YYaloIUXcs M0 OCBOCHMIO COZAEp)KaHUs OMOJOrMYecKoro oOpa3oBaHMs Ha
YpOBHE CpefHero oo1ero oopazoBaHusl.

VYueOnblit peamer «buonorus» Ha ypoBHE CpeaHero o0miero oOpa3oBaHUS 3aBeplIacT
Onosornyeckoe oOpa3oBaHUE B MIKOJE M OPUEHTHPOBAH HA PaCHIMPEHUE W YIITyOJICHUE 3HAHUHA
oOyyaromuxcst O JKMBOM TNpUpPOAE, OCHOBAX MOJEKYISIPHOW M KIETOYHOH Oumosorum,
SMOPHONIOTHN M OWOJIOTHH Pa3BUTH, T€HETUKHU, CEIEKIMH, OMOTEXHOJOIHH, HBOJIOIMOHHOTO
YUEHUSI ¥ DKOJIOTHH.

Llens u3yueHust yueOHoro npeamera «buomorus» Ha yriyOlnEHHOM YpOBHE — OBIIAJICHUE
00y4JalmMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIMOHAIBLHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOTo paHra M MPHOOpEeTEHNUE YMEHHI MCIOIB30BaTh 3TU 3HAHUS B (DOPMUPOBAHHH WHTEpeca
K ompenenéHHoi o0sactu mpodecCHOHATbHON NeATeTbHOCTH, CBSI3aHHOW C OMOJIOTHEH, WU K
BBIOOPY YUEOHOTO 3aBEICHUS JIJIS1 TIPOIOJDKEHUS OMOJIOTHYECKOTO 00pa30BaHus.

JlocTrxkeHne 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha yriyon€HHOM YpOBHE
o0ecreynBaeTCs pelIeHueM CIeIyIOIuX 3a1au:



OCBOCHHE  OOYYalOIMMHCS  CHUCTEMBbl  OHOJIOTMYECKHUX 3HAHWH: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHUSIX, KOHLEMNIMIX, TMIIOTe3aX, 3aKOHAX, 3aKOHOMEpPHOCTSX W IpaBHIIaX,
COCTAaBIIIIONINX COBPEMEHHYIO E€CTECTBEHHO-HAY4YHYI0 KapTHHY MHpa; O CTPOCHHH,
MHOT000pa3uu U OCOOEHHOCTAX OMOJOTMYECKHX CHCTEM (KIJIETKa, OpraHu3M, MOMYJSLus, BU,
OuoreoreHo3, Ouocdepa); O BBIJAIOMIMXCA OTKPBITUAX M COBPEMEHHBIX MCCIEIOBAaHUSAX B
OuoJjoruu;

O3HaKOMJICHHE  OOydJamomuxcs €  METOAAMU  TO3HAHUS  JKMBOH  TPUPOABL:
HCCJIEIOBATEILCKUMU METOaMU OUOJIOTMUYECKUX HAyK (MOJEKYJISIPHOU U KIETOYHON OMOJIOruH,
SMOPUOJIOTUH U OUOJIOTMH Pa3BUTHUS, TEHETUKU U CEJeKIUU, OMOTEXHOJIIOTUH U CUHTETUYECKOU
OuoNorMu, TMaJeOHTOJOTMH, OKOJOTMM); METOJAaMH  CaMOCTOSITEIbHOTO  MPOBEICHUS
OMOJIOTUYECKUX HCCIEeIOBAaHUNA B J1adopaTopuu M B MpHpone (HaOIoaeHHe, H3MEpeHHe,
9KCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIaJIcHHE OOYYAIOUIUMUCS YMEHHUSMH: CAaMOCTOSITEIbHO HAaXOIWTh, aHAIU3UPOBATH U
UCTIOJIB30BaTh OMOJIOTUYECKYIO HH(POPMAIIHIO; TIOIb30BATHCS OMOJIOTHIECKON TEPMUHOIOTHEH U
CHUMBOJIMKOW; YCTaHaBIMBATh CBSI3b MEXKAY pa3BUTHEM OHOJOTMM H  COLHUAIBHO-
SKOHOMHYECKUMHU M SKOJOTMYECKUMU NpOoOJieMaMU YeJIOBEYECTBA; OICHUBATh IOCIEICTBUS
CBOCH JIEATENIbHOCTH [0 OTHOLIEGHUIO K OKpYXKArolled HPHUPOAHON cpene, COOCTBEHHOMY
3II0POBBI0 W 3JIOPOBBIO  OKPYKAIOIIMX JIIOACH; OOOCHOBBIBAaTH M COOJIOJATh  MEpHI
npopMIaKTUKN WHPEKIMOHHBIX 3a00JIeBaHuil, MpaBUia OBEJCHUS B MPUPOAE U 0OecreueHus
0e30MacHOCTH COOCTBEHHOM >KM3HEAEATEIbHOCTH B YPE3BBIYAMHBIX CUTYallUAX MPUPOTHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepHu30BaTb COBPEMEHHBIE HAy4dHbIE OTKPBITHUS B 001acTu
OuoJioruu;

pa3BuUTHE y 00YYarOIUXCsl MHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Mpolecce
3HAKOMCTBA C BBIJAIOUIUMUCS OTKPBITHUSMH U COBPEMEHHBIMH HCCIEIOBAHUSIMU B OHMOJIOTHH,
pelaeMbIMM €10 IpoOJeMaMy, METOJOJIOrHel OMOJIOTMYECKOro HCCeOBaHUs, MPOBEIACHUS
OKCTIEPUMEHTAIBHBIX ~WCCIICJIOBAHUMA, pemeHnss OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUS
OHMOJIOTUYECKUX 00BEKTOB U TIPOIIECCOB;

BOCIIUTaHHE Y OOyYaroIMUXCsl IEHHOCTHOTO OTHOLIEHUs K XKMBOM HPUPOJAE B IEJIOM MU K
OTIENbHBIM €€ O00beKTaM U SBJIEHUSAM; (OPMUPOBAHME HKOJOTHUECKOM, TIeHEeTHYeCKOH
TPaMOTHOCTH, OOIIEH KyJIbTyphl MOBEIEHHUS B TPHUPOJEC; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHHM;

npruoOpereHne 00yJaromuMHICs KOMIIETEHTHOCTH B PAallMOHAIBHOM IPUPOAONOIb30BAHUU
(coOnroseHue mMpaBWJI TOBEJEHHUS B MPHUPOJE, OXPaHbl BHJOB, HKOCHUCTEM, OHOCHEpHI),
COXpaHEHUH COOCTBEHHOTO 3J0POBBS W 3J0POBbS OKPYKAIOIIMX JIOACH (COOMIONECHHS Mep
npopUIaKTUKK  3a00JieBaHMM,  oOOecrieueHre  O€30MacHOCTH  KU3HENEATCIIbHOCTH B
Ype3BBIYAMHBIX CUTYAIUSX MPUPOHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIIOIh30BaHUS
OMOJIOTUYECKNX 3HAHUN M YMEHUH B MIOBCETHEBHOM KU3HU;

OOmiee 4YUCIIO YacoB, OTBENEHHBIX HA HM3Y4YCHHWE OHMOJIOTMM Ha YIIyOJICHHOM YpPOBHE
cpennero obmiero oOpasoBanms, coctaBisier 204 gaca: B 10 kmacce — 102 waca (3 yaca B
Hezneno), B 11 kmacce — 102 gaca (3 vaca B Hezento).

OO0s3aTenbHBIM YCIOBHEM IpU OOy4YEHHH OWOJIOTHMHM HAa YIiyOJIEHHOM YpPOBHE SIBIISETCS
MpOBEACHUE JAaO0OpaTOPHBIX U TMpakTHUeckux pabdor. Takke ywyacTtue oOydalmmxcs B
BBITOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEIOBATENILCKAX — paboT, TeMaThka KOTOPBIX
OTpeNieNIeTCsl YYHUTEJIeM Ha OCHOBE HMEIOIIMXCS MaTepHaIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX MPUPOIHBIX YCIOBUH.



COJAEPKAHUE OBYYEHHUA 10 KJIACC

Tema 1. Buosnorus kak Hayka

CoBpeMeHHass O6MOJIOTHSI — KOMILJIGKCHAs Hayka. KpaTkast mctopusi pa3BuTHs OHOJIOTHU.
buonornueckue Hayku M u3ydaemble UMHU InpoOneMbl. DyHIaMeHTaldbHbIE, NPUKIAAHBIE U
IIOUCKOBBIE HAYYHBIE UCCIIEI0OBaHMs B OMOJIOTHH.

3HayeHue OuoJorMM B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonorueid. 3HaueHWEe OHONOTMHM B MPAKTHYECKON
JeATEIBHOCTH YeJIOBEKA: MEIUIIUHE, C/X, IPOMBIIUICHHOCTH, OXPaHEe IIPHPOJIBL.

JdemMoHcTpauMu

[Toptpetsr: Apuctorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. Hapsun, Y. Iapsei, I
Mengens, B. W. Bepuanckuii, U. II. IlaBnoB, M. M. Meunuko, H. U. Basuios, H. B.
Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabnuupl 1 cxembl: «CBsI3b OMOJIOTUH € Ap. HayKamMu», «CucreMa OHOJIOTHYECKUX HAyK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cuctembl Kak npeaMeT u3ydeHust Ouosoruu. CBOMCTBA )KUBBIX CUCTEM: €UHCTBO
XUMHYECKOIO COCTaBa, IUCKPETHOCTb WU LIEJIOCTHOCTb, CIIOKHOCTh W  YHOPSAAOYEHHOCTH
CTPYKTYpBI,  OTKpPBITOCTb, CAaMOOpPraHM3alus, CaMOBOCIIPOM3BEICHHUE, Pa3ApPakKUMOCTh,
M3MEHYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHuM3aldd JKUBBIX CHCTEM: MOJEKYJSPHBIA, KIETOYHbIM, TKAHEBbIN,
OpraHU3MEHHBIH, HOIYJIALIMOHHO-BUI0BOM, 9KOCUCTEMHBIN (OmoreoneHOTHYECKUIT),
6uocdepusbiil. IIpoueccsl, NPoUCXOASIIME B KUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
Kussp kak popma cymectBoBanus mMarepuu. Hayku, uzydaromye UBble CUCTEMbI Ha Pa3HbIX
YPOBHSX OpraHU3alUu.

N3yuenne xuBbIX cucteM. Metoabl Ouonorndyeckoil Hayku. Habmronenue, mzMepeHue,
DKCIEPUMEHT, CHCTeMaTu3auus, MeTaaHanu3. [loHsaTMe o 3aBUCMMONH M HE3aBHCHUMOM
nepemeHHoi. IlmanmpoBanme skcnepumenrta. [loctaHoBka M mpoBepka rumnore3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ 1ocTOBepHOCTh. Pazopoc B Ouonornueckux gaHHbIX. OneHka
JIOCTOBEPHOCTH IOJIYYEHHBIX pe3yJbTaToB. [[pMUnMHBI MCKaKE€HUS PE3yJIbTaTOB HKCIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaLun

Tabmuupel u cxembl: «OCHOBHbIE MPU3HAKU JKU3HU», «bBHOIOTMYECKUE CHCTEMBI»,
«CBoiiCTBa )XKMBOW MaTepun», «YpOBHU OpPraHU3alMu KUBOM IPpUPOIBD», «CTpOeHUE KUBOTHON
KieTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIIOBEYECKOTO  OpPraHu3May,
«buoreorienos», «buochepan, «MeTobl H3ydeHHS! JKUBOU MPUPOIBI.

O6GopynoBanue: 1abopaTopHOe 000PYAOBaHUE JJIs TPOBEACHUS HAOIIOACHHH, H3MEPEHUH,
JKCIIEPUMEHTOB.

IIpakTnyeckas padora «crnonb3-HUE pa3IUUHbIX MET-B IIPU U3YUYEHUHN KUBBIXCUCTEM).

Tema 3. buosiorust KieTrku

Knetka — cTpykTypHO-GYyHKIIMOHAIbHAS €IWHULA >KUBOTO. VICTOPUS OTKPBITHUS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TIOJIOKEHUS COBPEMEHHON KJIETOUYHOU TEOPHUH.

MeToapl MOJEKYIIpHOW M KIETOYHOW OWOJIOTHH: MHKPOCKONUS, Xpomarorpadus,
anekTpodope3, MeToJ  MEUeHbIX aromMoB, auddepeHmanpbHOe EeHTpUudyrupoBanue,
KyJIbTUBUPOBaHUE KIETOK. M3yuenue QukcuposanHuix Kiemox. DIEKTPOHHAasT MUKPOCKOIHSL.
Kongokanvnaa muxpockonus. Bumanvhoe (npusxcusnennoe) usyyeHue Kiemox.

JeMoHCTpauMu



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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTHUS METOJI0B MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MHUKPOIIPENapaThl PACTUTEIbHBIX, *UBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTnyeckass padora «lI3yueHne MeTOJOB KIJIETOYHOH Owmosoruu (xpomarorpadus,
anekrpodopes, nuddepernuanpaoe nearpudyruposanue, [ILIP)».

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKU

XVMMHYECKUH COCTaB KIETKU. Makpo-, MUKpO- U yJIbTPAMHUKPO3JIEMEHTHI. Bona n e€ poisb
KaK pacTBOpUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBaHUM KJIETKH, TEIJIOPETYIIALHUH.
MuHepalibHbIE BEIIECTBA KIIETKH, UX OMOJOrnyecKast pojib. Pollb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannueckue BeUIeCTBa KIETKU. buonornyeckue nonumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBoi Mouiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHas
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHUYHAs CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHxmm 6enkoB. [lpuonut.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHibl, OJUrocaxapuibl M monucaxapuisl. OOmumi
IUIaH CTPOEHUs U (U3MKO-XUMHUYECKHE CBOICTBa yrieBoaoB. buonornueckue ¢yHKuuu
YTJIEBOJOB.

Jlummael.  TmapoduneHO-THApOdOOHBIE  cBoiicTBa.  Knaccudukanmss — aummmaos.
Tpurnunepunasl, pochoaunuipl, BOCKU, cTepouibl. buonornyeckue Gpynkuuu aunuaos. O6imue
CBOWCTBAa OMOJIOIMYECKMX MeMOpaH — TeKy4ecTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunosbie kucnotel. JIHK u PHK. Ctpoenue HyknenHoBbIX KucioT. HykiaeoTumisl.
[Tpuniun komminementapHoctu. [Ipasuno Yapradda. Crpykrypa AHK — nBoiinas cnupaib.
Mecronaxoxaenue u 6uonorndeckue pynkuuu JJHK. Bunst PHK. ®ynkiun PHK B knertke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Mojiekyne AT®. buonornueckue
¢yakuun  AT®. BoccraHoBiIeHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KJIeTKe. /[pyeue
Hykneozuompugochamor  (HTD). CexsenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrpykrypHast Ouosiorus: OMOXMMHUYECKHE U OMO(pU3MYECKHUE HCCIIEIOBAHMS COCTaBa U
IPOCTPAHCTBEHHON CTPYKTYypbl OuoMmoiekyn. Moodenupoeanue cmpykmypvl u @QYHKYui
buomonexyn u ux komniekcos. Komnvromepnwiii ouzaiin u opeanuieckuii cunmes OUOMONIEKYI U
UX HenpupoOHbIX AHAL0208.

JleMoOHCTpaLun

IToptpertsr: JI. [Toaunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, @. Canrep, C.
IIpy3unep.

Juarpammsl:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B  HEXKHUBOM  IIPHUPOIE»,
«Pacnipenenenue XUMUYECKUX JIEMEHTOB B )KMBOU MTPUPOJIEN.

Tabmumpl u cxemsl: «llepuoamdeckass TaOIUIAa XUMHUYECKUX JJIEMEHTOB», «CTpoeHHE
MOJIEKYJIbl BOJABI», «BemecTBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYJbl Oenkay,
«CTpyKTYypbl OEenKOBOW MOJNEKYNIb», «CTpoeHHE MOJEKYN YrieBoaoB», «CTpoeHHe MOJEeKys
munuoBy, «HykinenHoBbie KUCTOTE, «CTpoeHue MoeKyiabl ATDy.

O6opynoBaHue: XuMU4eckas ocyzia 1 000py10BaHUE.

JlaGopaTopHas pa6ora «OOHapyxeHHE OEJIKOB C OMOIIbIO KAUE€CTBEHHBIX PEaKIUil».

JlabopaTopnasi pa6ora «/ccnenoBaHne HyKIEMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KJIETOK
pa3IMYHBIX OPraHU3MOBY.



Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHYECKass M IpokapuoTuyeckas. CTpyKTypHO-(YHKIMOHAIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHue TMpOKApUOTHYECKOM KieTkh. KierouHnas crTeHka OakTepuii W apxei.
OcoOeHHOCTH CTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIEHO3aX.

Crpoenrie u (QyHKIIMOHHUPOBAHUE dYKapHOTHUECKOW KieTkH. [Imasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTuyeckoil MeMOpanbl. TpaHCIOPT BeHIECTB 4Yepes
MJIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbBIN (muddysus, obneruénnas auddysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIN aKTUBHBIA TpaHcnopt). [lomymponumaemocts memOpansl. Pabota
HATPHUII-KaJIMEeBOro Hacoca. DHAOIMUTO3: MUHOIUTO3, parounTo3. Dxk3ounTo3. Kinerounas creHka.
CtpykTypa ¥ QyHKIIUN KJIETOYHON CTEHKH paCTEHUM, TPUOOB.

[utomnazma. L{uto3ons. I[lutockener. JIBmkeHue uurtomaasMbl. OpraHoHIbl KJIETKH.
OnHOoMeMOpaHHBIE OpraHOUABI KIeTKH: »Homnazmarndeckas cetb (DIIC), ammapat ['ombmkw,
JM30COMBI, WX CTpOeHHE W (QYHKIUHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMIOB KIIETKH.
CtpoeHue TrpaHyIApHOTO peTukynyma. Mexanusm wuanpasienus oOenkos 6 OIIIC. Cunres
pactBopuMbIXx  OenkoB. CuHHTe3  KIETOYHBIX  MeMOpaH. [magkuii  (arpaHynsipHBIi)
SHIIOIIA3MaTHYeCKUi peTukyayMm. CekperopHas (GyHKums anmapara [onbmku. Moougukayus
benxos 6 annapame I onvoocu. Copmuposexa 6enkos 6 annapame I onb0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyomnu pactutenbHbix kieTok. Kierounsrii cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOWUIBI KJIETKH: MHUTOXOHIPUHU, IJIACTUIBL. [Ipoucxooicoenue
mumoxonopuui u niacmud. Cumbdbuocenes (K.C. Mepeockosckuui, JI. Mapeynuc). Ctpoenue u
(GyHKIMM MUTOXOHApUA u macTul. llepBuuHble, BTOpPUYHBIE U CJOXKHBIE IJIACTH]IBI
(bOTOCUHTE3UPYIONINX JYKapUOT. XJIIOPOIJIACTBI, XPOMOIUIACTHI, JIGHKOIUIACTHI  BBICIIHUX
pacTeHUN.

HemeMm0OpanHnbie opranousl kietku CtpoeHue M QyHKIUU HEMEMOpPAaHHBIX OpPraHOHMIOB
kietku. PubGocombl.  Ilpomescymounvie @uramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Muxpogunramenmol. MBIIIEUHBIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeYHbIX KIemOK.
MukpoTtpy6ouku. Knerounslii mentp. CTpoeHHe U JBHXKEHHE JKI'YTUKOB M pPECHHYEK.
MuxkpotpyOouku ruToriasmel. Llentpuons. berku, accoyuupoganuvie ¢ MUKpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie 6enxu.

Anpo. Obonouka siApa, XpOMATHH, KapUOILIA3Ma, SAPBIINIKH, UX CTPOEHUE U (YHKIUH.
Snepubliil GenkoBblii MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. belku XpomMaThHa — TUCTOHBIL. J{uHamuxa s0epHou
0001104KU 8 Mumose. foepHulil mpancnopm.

Knerounsie  BkimtoueHusi.  CpaBHHUTENbHAsh  XapaKTEPUCTUKA  KIETOK  JYKapHOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHOI).

JleMoOHCTpaLun

IToptpetsr: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubl u cxembl: «CTpoeHHE SYKApHOTHYECKOH KIeTKu», «CTpoeHHe >KUBOTHOM
KIeTKn», «CTpOeHUE pacTUTENbHON KIeTKi», «CTpoeHHe MUTOXOHAPHUNY, «Sapoy», «CTpoeHue
MPOKAPUOTUYECKOUN KIIETKM.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpernapaTbl PacTUTENbHBIX, MXHUBOTHBIX
KJIETOK, MUKpOTpenaparbl 0aKTepuaibHBIX KIETOK.

JlabopaTopnasi pabora «/3ydueHne cCTpoeHUs KIETOK pa3IMYHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.



JlaGoparopHasi padora «l/ccienoBanue Iaa3Moiin3a M ACMIa3MOJIU3a B PACTUTEIbHBIX
KJIETKax.

IpakTuyeckas padora «3yueHue ABMKEHUS UTOIIA3MbI B PACTUTEIIBHBIX KIETKAX.

Tema 6. O0MeH BellecTB M NPeBPallleHUe IHEPTHU B KJIETKe

AcCUMWISINS U TUCCUMUIISILIMS — JIBE CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa BEIIeCTB:
aBTOTpOGHBIH M  TeTepoTpoHBIA. YyacTue Kuciopoga B OOMEHHBIX  Ipoleccax.
Ounepreruyeckoe oOecrieueHne kieTku: mnpespamenne AT® B oOMeHHBIX THporeccax.
DepMeHTAaTUBHBIM XapakTep peakluidl KIeTOYHOro merabonuszma. DepMeHThI, UX CTPOCHHE,
cBoiictBa u mexaHusMm peiictBus. Kodepmenrsl. Orinuns (epMEHTOB OT HEOPraHUYECKHX
KaTain3atopoB.  benku-akTuBaTtoppl W OEIKU-MHTHOUTOPHL.  3aBUCHMOCTH  CKOPOCTH
(epMEHTATUBHBIX PEAKIHIA OT PA3IMYHBIX (PaKTOPOB.

[lepBrUYHBII CHUHTE3 OpPraHUYECKHX BELIECTB B KieTKe. POTOCUHTE3. AHOKCUEHHbIU U
oKcueenHvlll  pomocunmes y obaxmepuu. Ceemocoduparowjue nueMeHmsvl U NUSMEHMbL
peakyuonnoeo yeumpa. Pomp xmnopomnactoB B mporecce GortocuHTe3a. CBETOBas U TEMHOBas
dazpl. @omoovixanue, Cz., C4- u CAM-munvt pomocunmesa. IIpogyKTUBHOCTE (DOTOCHHTE3A.
Bnusinue paznudabix pakTOpoB Ha CKOPOCTh poTOCHHTE3a. 3HaUeHHEe (OTOCHHTE3A.

XemocuHTte3.  PazHooOpasume  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUPUIUPYIOIIHE
OakTepuH, )Keae300aKTepun, cepodaKkTepun, BOJOPOAHBIE OaKTepru. 3HAYCHHE XEMOCHHTE3A.

AnaspoOHbIe opraHu3Mbl. Bunbel Opoxenus. [IpoaykTel OpoXeHHS W MX HCHOJIb30BAHUE
YeNIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKThl OMOTEXHOJOTHMH M BO30YAMTETH
Oone3Hei.

AdpoOHBIE OpraHu3Mbl. JTambl HEPreTHdeckoro obMeHa. [loATrOTOBUTENBHBIN ATarl.
['mukonu3 — 6eCKUCIOPOAHOE PACUIEINIEHUE TIIIOKO3bI.

bronorunueckoe OKUCIEHHE, WM KIETOYHOE JbIXaHue. Pojlb MUTOXOHApPUI B MpoIeccax
O6uonornyeckoro okucieHus. Lluxnmyeckue peakuuu. OxuciautenabHoe (GochopuiImpoBaHHE.
Onepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmaswl. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTETHUIECKOTO OOMEHa.

JleMoHCTpan U

[Toprpetsr: [Ixk. [puctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuemnn, I'. A. 3aBap3uH.

Tabmuier 1 cxembl: «DOTOCHUHTE3Y», «DHEpreTHueckuidi oOmeH», «buocuHTe3 Oenkay,
«Ctpoenue pepmMeHTa», «XeMOCHHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pYA0BaHKE JUIsl IPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlabopaTopnasi paGora «/3yueHue KaTaJUTHUYECKONH aKTUBHOCTH (EpMEHTOB (Ha
MpUMepe aMHIIa3bl WA KaTanas3bl)y.

Jladoparopnasi pab6ora «l3ydenue (PepMEHTAaTHBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPOJIa B PACTUTENbHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopHnas pa6ora «CpaBHeHHUE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JlaGopaTopHas pa6ora «CpaBHEHHUE NTPOLIECCOB OPOKEHUS U JBIXAHHS.

Tema 7. HaciiencrBenHast uHpopMauus U peaju3ainus eé B KJIeTKe

Peakuuu matpuuHoro cuutesa. [IpHHIMI KOMIJIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOIO
cuHTe3a. Peanm3anus HaclenCTBEHHOW WHQpoOpMaIMK. [ eHeTHYecKWil KO, ero CBOWCTBA.
Tpanckpunuus — Matpuunbelii cunTe3 PHK. IlpuHIMne! TpaHCKpUNIMH: KOMILJIEMEHTApHOCTD,



AHTUNAPAJUICTIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckot
kremxke. Hexooupyrowue PHK.

Tpaucnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B OmocuuTe3e Oenka. YcioBust
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Coepemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuszalys TeHoMa y MPOKapuoT U
9YKapHoT. Perymsauus akTHBHOCTH T'eHOB Yy mpokapuoT. 'mmore3a omnepona (®. XKako6, XK.
Mano). MonekynapHvle mexanHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuma 6
peayaayuu pabomsl 2enog. Peryisius oOMeHHBIX mpolieccoB B kieTke. Kierounslii romeocTas.

Bupycbl — HeksieTouHble (OPMBI KU3HU U OOIUraTHbIe mapa3utbl. CTpOeHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETPOBHPYCOB, OakrtepuodaroB. Kuzuennwiii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasda,
uHmezpasa.

Bupycubie 3aboneBaHusi uenoBeka, KUBOTHbIX, pacrenuid. CIINI, COVID-19,
COIMAIHHBIE U METUIIMHCKHUE TPOOJIEMBI.

Buoungopmamura: unmezpayus u ananus bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuveckux OauHvix. Hanomexmonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
Gdynxyuu benxos. Cnocobvl 00cmasKu 1eKapcms.

JleMoOHCTpaLuu

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

Tabmuet u  cxembl: «buocunTe3 Oenka», «['eHeTnueckuid Koa», «Bupyce»,
«baxTtepuodarm.

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. /KuzHeHHBIH UK KI€TKH

Knetounslii nwuki, ero mepuoisl U perymanus. Mutepdaza u muto3. OcobeHHOCTH
MpoIeccoB, mpoTekaromux B uHTepdase. [logroroka kinetku kK Aenenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUI) MEPUOIbI
uHTEp(Pasbl.

Matpuunsiii  cunte3  JIHK -  pemnmukanmsa. [lpunnunsr  permmkanmm — JTHK:
KOMIUJIEMEHTAPHOCTb,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPAUIETBbHOCTh. MexaHu3M
permukammu - JIHK.  Xpomocombl. Crtpoenme xpomocoMm. Temomepsl U Telomepasa.
XpOMOCOMHBIII HA0Op KJIETKHM — KapUOTHUIl. JIMIJIOWIHBIA M TaryiouJHbIA HAO0OPHI XPOMOCOM.
['omonornynsie XxpomMocomsl. [1010BbBIE XPOMOCOMBI.

Henenune kierkn — mMuto3. CTagum MHUTO3a W NMPOUCXOJALIME B HUX MpoLECCHl. THIIbI
muTo3a. Kaprnokunes u nurokunes. bruojgornueckoe 3HadyeHre MUTO3a.

Perynmsamust MUTOTHYECKOTO MHKIA KIeTKH. [Iporpammupyemasi KieToyHasi THOENbh —
arornTo3.

Knerounoe s1po, XpoMocoMbl, (pyHKIIMOHANbHAs TeHOMUKA. Mexanusmvl npoaughepayuu,
ougpepenyuposxu, cmapenus u eubeau kiemox. «L{ugposas knemrka» — ouounghopmamuuecxue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JleMoHCTpanun

Tabmuiel u cxembl: «JKU3HEHHBIM UK KIETKH», «Muto3», «CTpoeHHE XpOMOCOMY,
«Pemmukanms JJHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpoIpenaparbl: «MHTO3 B KJIETKax KOpelIka

JTyKay.
JlabopaTopnasi paGora «l3yueHne XpoMOCOM Ha FOTOBBIX MUKpOIIpenapaTax».



JladopaTopnasi padora «HabGmoneHne MuTo3a B KJIETKAaX KOHYMKA KOpEIIka Jiyka (Ha
TFOTOBBIX MUKpOIIpenapaTax)».

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHu3moB. OJHOKIETOYHBIE,  KOJIOHHAJIBHBIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUZHEAEITEIbHOCTH OJHOKIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJHOKJIETOUHBIE BOJOPOCIH, Ipyrue NpoTUcTsl. KojgoHnanbsHble
OpraHU3MBI.

B3auMocCBA3p 4acTeld MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHu, OpraHbl U CUCTEMbl OPIaHOB.
Opranusm Kak enuHoe neinoe. 'omeocras.

Tkanu pacreHwil. Tumbel pacTUTENBHBIX TKaHEW: oOpa3zoBaTelbHas, IOKPOBHa,
MPOBOAsAIIAs, OCHOBHAsA, MexaHn4deckas. OCOOCHHOCTH CTpOeHMs, PYHKIHUNA U pPaCHOIOKEHUs
TKaHEW B OpraHax pacTeHUM.

TkaHM JKMBOTHBIX M  4YeJOBEeKa. THUIbI JKMBOTHBIX TKaHEW: JIUTEIUAJIbHA,
COCIMHHUTENbHAS, MbIlIeyHas, HepBHAs. OCOOCHHOCTH CTpPOEHUs, (PYHKIMUH U PaCIOIOKECHUS
TKaHEH B OpraHax >KUBOTHBIX U UEJIOBEKA.

Oprasbl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMbI OPraHOB
JKUBOTHBIX U 4yesoBeka. DyHKIMU OpraHOB U CUCTEM OPIaHOB.

Omopa Tema opranusmoB. Kapkac pacrenmit. CkeneTsl  OJHOKJICTOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapyKHbIil 1 BHyTpeHHUH ckeneT. CTpoeHUe U TUIIbl COeAUHEHUS
KOCTEM.

JIBuKeHWE OpraHuM3MOB. JIBMKCHHWE OJHOKJICTOYHBIX OPraHW3MOB: aMEOOHIHOE,
JKI'YTUKOBOE€, PECHUYHOE. J[IBM)KEHHE MHOIOKJIETOYHBIX PACTEHUMH: TPONHU3MbI M HACTHM.
JIBI>KeHNEe MHOTOKJIETOYHBIX KHBOTHBIX U Y€JIOBeKa: MbllleyHas cuctema. Peduexc. CkeneTHble
MBILIIIBI U UX paboTa.

IIntanne opranm3mos. Ilormomenue BOJbI, YIIEKHUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacrteHusamu. [Iutanue >KMBOTHBIX. BHYTPHUIIOJOCTHOE W BHYTPHUKJIIETOYHOE NHUIICBAPEHUE.
[TuTanne NMO3BOHOYHBIX >KMBOTHBIX. OTHENBI NMUILIEBAPUTENBLHOrO TpakTa. IlumeBapurenbHble
»kenesbl. [InmeBapuTenbHas cUCTEMa YEI0BEKa.

Hpixanue opraau3MoB. [[pixanue pactenuid. Jlpixanue >xuBOTHBIX. uddy3us razoB uepes
MOBEpPXHOCTh KiIeTku. KokHoe npixanue. [[prxarenpHas moBepxHOCTh. JKaOepHoe u JIErouHOE
IpIXxaHue. JIpIXaHue IO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCIOXHEHHE
CTpPOEHMS JETKUX I03BOHOYHBIX J>KMBOTHBIX. JlpIXaTenpHas cucTema dYenoBeka. MexaHusm
BEHTWISILIMM JIETKUX Y NTUI U MIIEKONUTaroIuX. Perynsauus apixanus. [{pixarenbHble 00bEMBI.

TpancnopT BemeCTB y OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI pacTeHUM. TpaHcmopt
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHOCHas cucrema
MIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepjue, KpOBEHOCHBIE cOCyIbl M KpoBb. Kpyru
KpOBOOOpaIIeHHsl.  OBOJIIOLIMOHHBIE  YCIOKHEHHMSI  CTPOEHHS  KPOBEHOCHOM  CHCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Boinenenune y opraHusmoB. Beigenenue y pacreHuil. BelneneHue 'y  KUBOTHBIX.
CokparutensHble Bakyoiu. Opransl Bblnenenus. @Ounbrpanms, cekpeuuss U oOpaTHOE
BCAChIBaHME KaK MEXaHHU3Mbl pabOThl OPTaHOB BblAeNeHUsA. CBsA3b MOJOCTU Teja ¢ KPOBEHOCHOM
Y BBIICTUTENBHON CHUCTEMaMHU. BplieneHne y NMO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. lloukw.
Crpoenue u pyHKIHOHUpOBaHHE HeppoHa. OOpazoBaHHE MOYH Y YEJIOBEKa.



3ammTa y OpraHu3MOB. 3alluTa y OJHOKIETOYHBIX OpraHu3MoB. Cropsl OakTepuii U
LUCTBI NPOCTEUIINX. 3alIUTa y MHOIOKJIETOUHbIX pacTeHui. Kyrukyna. CpencTBa naccuBHOMN U
XAMHUYECKOM 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOUYHBIX KUBOTHBIX. [IOKpOBBI M MX IPOU3BOAHBIE. 3allIMTa OpraHu3Ma
oT OosiesHed. MmMmyHHas cucrema uyesnoBeka. KieTOUHBIH M TyMmMOpajdbHBII HMMMYHHUTET.
Bpoxnaéuuelii u  npuOOpeTEHHBIN  cneun(uYecKuid HMMMYHHUTET. Teopusi KIIOHAJIBHO-
cenektuBHoro ummyHnurera (I1. Opmux, ®. M. Bepuer, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. Posib BpoXIEHHOTO UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUM.

Pa3apaxkuMocTe M perynsauuss y OpraHu3MoB. Pa3ipakxuMocTb y OJHOKJIETOYHBIX
opranusmoB. Takcucel. PaznpaxxumocTs U peryisnus y pacTeHuil. POCTOBbIE BEIECTBA U HX
3HA4YCHMUE.

HepBHas cucrema u pediexkropHas peryisiuus y >KUBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIO0XKHEHUE CTPOCHUSI HEPBHOM CHCTEMBbl y KUBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JXKUBOTHBIX. Pediexkc n pednexropuas mayra. bezycnoBuble u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast peryisuuss M SHAOKPUHHAs CUCTEMa >KMBOTHBIX W 4yenoBeka. JKenesbl
OHJIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. /[lelicTBue TropMOHOB. B3auMMOCBsS3b HEPBHOU U
SHAOKPUHHOM cucteM. [ mnoranamo-runoduszapHas cucrema.

JleMoOHCTpaL U

[Toptpert: NU. II. 11aBnoB.

Tabmuel u cxeMmbl: «OTHOKIETOYHBIE BOAOPOCINY», «MHOTOKJIETOUHBIE BOIOPOCIN,
«baktepun», «lIpocreiimmey, «OpraHbl LBETKOBBIX pacTeHuil», «CucTeMbl OpraHoB
IIO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHEE CTpOEHHE HAaCceKOMbIX», «TKaHuM pacTeHui»,
«Kopuesble cuctembl», «Ctpoenue ctelnst», «CTpoeHHe JHUCTOBOM MIacTUHKW», «TKaHU
KUBOTHBIX», «Ckener 4venoBekay, «llumeBapurensHas cuctema», «KpoBeHOCHas cuctemay,
«/pixarenpHass  cucrema», «HepBHag cucrema», «Koxa», «MpleyHas cUCTEMAay,
«BpinenurenbHas cucrema», «QHIOKpUHHAs cucteMay, «CTpoeHne MbIby, «MMMyHUTETY,
«KumeunononoctHele», «CxeMa NUTaHUs pacTeHUN», «KpoBEHOCHBIE CHCTEMBI NTO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruzps», «CTpoeHHE IUIaHApun», «BHYTpeHHEE CTPOECHHE [107KIEBOTO
yepBsi», «HepBHas cucrema priO», «HepBHas cuctema narymku», «HepBHas cucrema
npecMmelkaromuxcs», «HepBHas cucrema nrTuny», «HepBHas cucremMa MIIEKONMTAKOLIUXY,
«HepBnas cucrema uenoBekay, «Peduexcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHUKPOIpENnapaTbl OJHOKJIETOUYHBIX OPraHU3MOB,
MUKpoOIpenaparbl TKaHeH, PAaKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKHX, JKHUBbBIE
AK3EMILISPbl KOMHATHBIX PACTEHU, repOapiy pacTeHUI pa3HbIX OT/AEJIOB, BIAXKHBIE MpenapaThbl
KUBOTHBIX, CKEJIETHI TO3BOHOYHBIX, KOJUIEKIIMKA OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJIOBEKa,
o0opynoBaHue Uil JIEMOHCTPAllMM IMOYBEHHOTO M BO3AYIIHOIO THMTAaHUS pacTEHH,
pacuieruieHusl Kpaxmaina u OenkoB 1oj JeiicTBHeM (epMeHTOB, 000OpyAOBaHHE IS
JEMOHCTpPAIIMH OTBITOB MO0 U3MEPEHHIO KU3HEHHOW EMKOCTH JETKHX, MEXaHU3Ma JbIXaTeJIbHbIX
JBUKEHHM, MOJIETTN T'OJIOBHOTO MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlabopaTopnasi paGora «l3y4yeHne TkaHel pacTEHUIN.

Jlaboparopnasi padora «/3yueHre TKaHeH )KUBOTHBIX.

Jladoparopnasi padora «/3yueHrne opraHoB IIBETKOBOTO PACTCHHSI.

Tema 10. Pa3MHOKeHHe 1 pa3BUTHE OPTaHNU3MOB

@DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecriosioe (BKIII0Yasi BEreTaTUBHOE) U M0JIOBOE. Buibl
0ecro0ro pa3MHOKEHUS: TOYKOBAaHUE, CIOPYIISLNS, (pparMeHTalus, KIOHHPOBAHHUE.



[TonoBoe pasmuoxeHue. llonoBeie KieTku, Wik rameTbl. Meio3. Craguu Menosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonormdyeckuii CMbICI MeH03a U I10JIOBOTO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasButhe. l'ameroreHe3 y JKMBOTHBIX. [loyoBble — kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJICTOK.

OmtoioTBOpEeHNE M AMOPHOHAIBHOE PA3BUTHE XKUBOTHBIX. CIOCOOBI OMIIOIOTBOPEHUS:
Hapy)KHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPUOIOTHs — HayKa O pa3BUTHUU
opranusMoB. Mopgoeenes — 00Ha u3 enaguvix npodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTeHEe3a KUBOTHBIX (Ha MpUMepe JATYIKH). J[pobneHue.
Tunsl apobnenus. [emepmunuposannoe u Hedepmunuposannoe opodnenue. bnacmyna, munol
onacmyn. OcoOEHHOCTU IPOOJIEHUsT MIEKOMUTAIOMIMUX. 3apOJIbIIIEBbIE JUCTKH (TACTPYJISLINS).
3akjaJKka OpPraHoOB W TKaHEW U3 3apOJBIIIEBBIX JHUCTKOB. B3auMmHOe BiHMsHUME YacTel
pa3BUBAIOIIETOCS  3apojibliia (3MOpUOHANbHAS HMHAYKIMS). 3akjajka TIUlaHa CTPOCHUS
JKUBOTHOTO KakK pe3ylbTaT HEpapXUUYeCKUX B3aMMOJEWUCTBUI reHOB. BimsHue Ha
SMOpPUOHANIEHOE PAa3BUTHE PA3IUYHBIX (PAaKTOPOB OKPYKAIOIIEH CPEebl.

Poct u pasButme xuBoTHBIX. [locTamOpmonaneHbIi mepuon. Ilpsmoe u Hempsimoe
pasButHe. PasButHe ¢ Meramopdo30M y OECIIO3BOHOYHBIX W II03BOHOYHBIX JKHBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOro W HENPSIMOTO Pa3BUTHUA, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunbel pocta KUBOTHBIX. @akTOpbl PETyJSIMUM POCTAa KUBOTHBIX U yenoBeka. Craguu
MOCTAIMOPHUOHAIILHOTO DPAa3BUTHUSl y JKUBOTHBIX M uenoBeka. [lepuojpl OHTOreHe3a dYesloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYECKHUE TPOLECCHI.

PasmHoxeHue u paszputue pacteHuil. ['amerodpur m crnopodur. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHue cmop B Iporecce Meio3a. ['ameroreHes y pacTeHH.
Om1og0TBOPEHHE W pa3BUTHE PACTUTENBHBIX OPraHu3MoB. J[BONHOE OIIOOTBOPEHUE Y
I[BETKOBBIX pacTeHuil. OOpa3zoBaHHe U pa3BUTHE CEMEHHU.

MexaHn3MBI PEryJIsiuy OHTOTE€HE3a Y PACTEHUH U )KMBOTHBIX.

JleMoHCTpan U

[Toptpetsr: C. I'. HaBamun, X. llnemasn.

Tabmunpel u cxembl: «BereraTuBHOE pa3MHOKeHUE», «TUIBI OECTIONOro pPa3sMHOXKEHUS,
«Pa3MHOXEHHE XJIaMHIOMOHaAb», «Pa3MHOXEHHE »HBIVIEHBD», «Pa3MHOXEHHE TUApHDY,
«Metlio3», «Xpomocomsl», «l'amerorenes», «CTpoeHHME SHIEKIETKM W CIEPMAaTO30UAa»,
«OcHOBHBIE CTaJuMu OHTOreHe3a», «lIpsmoe u Hempsimoe pa3BuTHe», «PazBuTHe MalicKoro
Kyka», «Pa3Butne capaHum», «Pa3Butue IArymkn», «/[BoiiHOE OIIOAOTBOPEHUE Y LBETKOBBIX
pacteHni», «CTpoeHHE CeMSH OJHOAOJIBHBIX M JIBYAOJBHBIX PACTEHUN», «JKM3HEHHBIH LHKII
MOpPCKOM  KamycTel», <«OKuM3HEHHBI LUKI MXxa», <« OKHW3HEHHBIH LMK NAnOpOTHHUKAY,
«KW3HEeHHBIN ITUKII COCHBI.

O6opynoBaHue: CBETOBOH MUKPOCKOI, MUKPOIIpenapaTsl SHIIEKJIETOK U CIIEPMaTO301I0B,
Mozienb «L{uKIT pa3BUTHSA JATYHIKIY.

JlabopaTtopnass paGora «lI3yueHue CTPOEHMsS TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenapaTax».

IIpakTuyeckass padora «BpIsBICHHE MPU3HAKOB CXOJCTBA 3apOJBIIIEH MO3BOHOYHBIX
KUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHnEe OpraHoOB Pa3MHOKEHUS BBICIIUX PACTEHUN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U MI3MEHYNUBOCTH OPraHU3MOB



Hcropusi cTaHOBIIEHUS W Pa3BUTHS TeHETUKH Kak Hayku. Pabortel I'. Mengpens, I'. ne
@®puza, T. Moprana. Pomnb oTeuecTBeHHBIX Y4Y€HBIX B pa3BUTUU reHeTuku. Paborsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenxo, H. B.
TumodeeBa-PecoBckoro.

OcCHOBHBIE T'€HETUYECKUE MOHATHS U CUMBOJIBL. |'OMOJIOTHYHBIE XPOMOCOMBI, aJUICIbHBIC
IEHbl, aJbTEPHATUBHBIC INPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIA INPU3HAK, TOMO3UIOTA,
reTepO3UroTa, YMCTas JIMHUS, TUOPUAbI, reHOTHN, (GeHorurn. OCHOBHBIE METOJbl T'C€HETUKU:
rUOPHI0JIOTHUECKUH, LIUTOIOTMYECKHUH, MOJIEKYISPHO-TeHETUYECKUH.

JdemMoHcTpauMu

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. . Basunos, A. H.
Bbenosepckuii, I'. 1. Kaprieuernko, H0. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

TaGnuupl 1 cxembl: «MeTobl TeHETUKM», «CXEMbI CKPEIIUBAHUS».

JlaGopatopHnas pa6ora «/[po3oduia kak 00BEKT FeHETUUECKUX UCCIIEIOBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeuuBanue. llepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3Hs
ruOpusioB nepBoro nokosjeHus. IlpaBuno nomuHupoBanus. Bropoii 3akon MeHjens — 3akoH
pacuieneHus npu3Hakos. L{luTonoruueckue 0CHOBbI MOHOTMOPUAHOTO CKpelMBanus. ['unoresa
YUCTOTHI FaMeT.

AHanuzupyrouiee  ckpemiuBaHue.  [IpoMexyTouHbIi  XapakTep — HaclleJJOBAHMUS.
Pacmiennienue npu3HaKkoB IIPU HENIOJIHOM JIOMUHUPOBaHUHU.

Jurubpunnoe ckpemuBaHue. Tpetuil 3akoH MeHnens — 3aKOH HE3aBHCHUMOTO
HacJIeJOBaHMsI IPU3HAKOB. L{uTOI0OrN4YecKrie OCHOBBI IUTHOPUHOIO CKPEIIUBAHMUS.

CuennenHoe HacnenoBanue npusHakoB. Padotel T. Moprana. CrienyieHHOe Hacle10BaHne
T€HOB, HapYIIECHNE CLETUICHNS MEX1y F'eHaMU. XpOMOCOMHasl TEOpHUsl HACIIEACTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIPEAEIEHUS IoJa. AyTOCOMBI M IOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbIM MoJ. ['eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIJIEHHBIX C TIOJIOM.

I'enotun kak uenoctHas cucrema. [lneforponusi — MHOKECTBEHHOE JICHCTBHE TIE€HA.
MHoxecTBEHHBIH ayulenu3M. B3anMmoneicTBue HeaUIeNbHBIX T'e€HOB. KOMIIIIEMEHTapHOCTS.
Onucras. [Tonmumepus.

I'eHeTMYECKUI KOHTPOJb PA3BUTHsS PACTEHUM, JKMBOTHBIX M YEJIOBEKa, a TaKxke
(U3MOJIOTMUECKUX MPOIECCOB, MOBEAEHMS W KOTHUTUBHBIX (yHKUuH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOI€He3a, MEXaHU3Mbl B3aUMOJACHUCTBUS «XO35IMH — MapasuT» U «XO35SUH —
MUKpoOnom». ['eHeTHUecKkre acreKThl KOHTPOJIS U U3MEHEHUsI HaceICTBEHHON nHpopmanuy B
MOKOJIEHUSX KJIETOK M OPraHU3MOB.

JleMoHCTpanun

IToptpetsr: I'. Menaens, T. Mopras.

Tabmuner u cxemsl: «llepBblif U BTopoil 3akoHbl Mennens», «Tperuit 3akon Menaens»,
«AHanmu3upyollee ckpeuiuBanuey, «HemnomaHoe nomuHupoBanuey, «ClemieHHoe Hacle0BaHne
NPU3HAKOB y Apo3oduisy, «I'eHetnka nona», «Kapuorun yenoseka», «Kapuorun apo3oduis,
«Kapuotun nruus», «MHOKECTBEHHBIN auienn3M», «B3anMozaelicTBue reHoBY.

OOGopynoBaHue: MOJETb IS IEMOHCTPAIIMU 3aKOHOB €IMHOO00pa3us THOPUIIOB TIEPBOTO
MOKOJIEHUS! W pacIleIyIeHus] MPU3HAKOB, MOJENb A JEMOHCTpallMd 3aKOHa HE3aBHCHMOTO
HacJIEOBaHMsI IPU3HAKOB, MOJIENb JJIs IEMOHCTPALMHU CLEIUIEHHOTO HACJIEI0OBaHMsl IPU3HAKOB,
CBETOBOI MUKPOCKOI, MUKpompemnapar: «Jpo3opunay.



IIpakTuyeckass pa6ora «/3ydeHune pe3ynbTaTOB MOHOTHOPHUIHOTO CKPEIIMBAHUS Y
JIPO30(OUITBD».

IIpakTnyeckass padora «/3yyeHue pe3yabTaToOB JUTHOPUAHOTO CKPEUIMBAHUSA Y
JIPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopelictBie reHotuna u cpeabl npu (GopmMupoBaHuH (eHoTHNna. V3MEeHYMBOCTH
npusHakoB. KauecTBeHHble U KOJIMYECTBEHHBIE IIPU3HAKU. Buasl  M3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHASI.

MonudukanronHas U3MEHUYUBOCTb. Ponb cpeabl B GopMUpPOBaHUM MOIUGMUKAIMOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuannoHHbIl psii M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOAU(PHUKAIIMOHHON H3MEHYHBOCTH.

I'enHoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bunbl
TeHOTUITUYECKON N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTtuBHass ©13MEHUYMBOCTh. Mei03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATUBHOM
M3MEHYMBOCTU. POJIb KOMOMHATHBHOM M3MEHYMBOCTH B CO3JJaHHH T€HETUIECKOTO pa3HO00pasus
B [Ipe/iesiax OJIHOTO BH/IA.

MyTtanonHass W3MEHYMBOCTb. BHIBI MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHblE W UHAYLUPOBAaHHbIE MyTalMH. SnepHble W LUTOIIA3MAaTUYECKUE MYTalUU.
ComaTtnueckue M 1oJIOBble MyTauuu. [IpyumHBl BOZHMKHOBEHHsS MyTauui. MyrareHbl M HX
BJIMSIHHE HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAlMOHHOTO Ipouecca. 3aKOH FOMOJOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBuioB). BuesnepHas HW3MEHUHMBOCTH U
HaCJIEICTBEHHOCTb.

Onuecenemuxa u 5NUSEHOMUKA, POIb INUSEHEMUYECKUX (DAKMOopo8 6 HACIeO08AHUU U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoHCTpan U

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

Tabmuupel 1 cxembl: «Buasl n3MeHUuBOCTH», «Moau(UKAIMOHHAsS W3MEHUYUBOCTbHY,
«KomOuHaTuBHas ~ M3MEHUUBOCTH»,  «Meio3»,  «OmnogorBopeHue»,  «l'eHeTmueckue
3a005ieBaHUS YellOBeKay, «Buapl MyTammii.

O6opynoBaHue: *uBble U repOapHble 3K3EMIULSIPbl KOMHATHBIX PpAacTeHHM, PHUCYHKHU
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi pabora «McciemoBaHue 3aKOHOMEPHOCTEH  MOAM(PHUKAIIMOHHOM
M3MEHUYUBOCTH. [TocTpoeHne BapuallMOHHOTO psifia U BapUallMOHHOW KpUBOMI».

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

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoseka. MexayHapoaHas IporpamMma HCCIIEIOBaHMS T'€HOMAa 4YeEJIOBEKA.
MeTtoabl M3ydeHUs] TeHETUKU YellOBeKa: T'eHeaIOTMYeCKUH, OJIM3HENOBbIH, [IUTOreHEeTUYECKHIA,
MOMYJISIIIMOHHO-CTAaTUCTUYECKUH, MOJEeKyIsapHO-reHeTuueckuil. COBpEeMEHHOE OmpeJeeHne
TeHOTHUIIA: TOJTHOTEHOMHOE CEKBEHUPOBaHUE, TEHOTUIIHPOBAHKE, B TOM 4Hciie ¢ nomouisko TT1[P-
aHanu3a. HacnencrBennsle 3a00s1eBaHus 4eIoBeKa. | eHHbIE M XpOMOCOMHBIE OOJIE3HU YETIOBEKA.
bonesnn ¢ HaciencTBEHHOM NpPeapacloyoKEHHOCThIO. 3HAYEHHE MEAMIMHCKONW TI'E€HETHKH B
NPEIOTBPALICHUH M JIEYEHUU TI'eHETUYECKUX 3a0ojieBaHUI dYenoBeka. MeauKo-TeHeTH4YecKoe
KOHCYyJbTHpoBaHue. CTBOIOBbIE KIETKHU. [IoHATHE «TeHeTHYeCKOoro rpy3a». ITHYECKHe acTIeKThl
UCCIIEIOBaHUN B 00JIACTH PelaKTUPOBAHMSI FT€HOMA U CTBOJIOBBIX KJIETOK.



['enernyeckue (HakTOpbl MOBBIIIEHHOW YYBCTBUTEIHHOCTH YeJIOBEKAa K (PU3UUYECKOMY U
XUMHUYECKOMY 3arps3HEHUIO OKpyXarouledl cpelpl. ['eHeTmueckas IpenpacnoiaoKeHHOCThb
YeJI0BEKA K ATOJIOTUSIM.

JdemoHcTpauMu

Tabmuupl u cxembl: «Kapuorun udenoBekay, «MeToAbl U3ydeHHs] TE€HETUKHU UYEIOBEKay,
«["enernueckue 3a0601€BaHUS YCTOBEKA.

IIpakTuyeckas padora «CocTaBieHUE U aHAIU3 POAOCIOBHOIN.

Tema 15. Cesiekniusi OpraHu3MoB

JloMecTukanusi U CeJeKIUs. 3apOoXKICHHUE CEJIEKIMU W JoMecTukanuu. Ydyenue H. .
Bagunosa o LleHTpax mpouCcXO0XACHUSI 1 MHOT000pa3us KyJbTYpHBIX pacTeHuil. Ponb cenexkuun
B CO3JaHUM COPTOB pAacTeHUW U 1opoxa KUBOTHbIX. CopT, mopoda, IITaMM. 3aKOH
TOMOJIOTUYECKHUX PsAJOB B HaciueACTBeHHOM m3meHunBocTH H. M. BaBunosa, ero 3Hauenue ais
CEJICKIITIOHHOM pabOoTHI.

MeTtobl ceneKIMOHHOM paboThl. MicKyccTBEHHBIN OTOOP: MAacCOBBIN U MHIMBUyaIbHBIM.
Oranbl KOMOWHAIIMOHHON CeJIeKIHH. VIcTbITaHne MPOU3BOAUTENCH MO MOTOMCTBY. OTOOp 10
TEHOTHUITY C IMTOMOIIBIO OIIEHKU (DEHOTHIIA TOTOMCTBA U OTOOP IO T'EHOTHUITY C IIOMOIIBIO aHATTN3a
JHK.

WckyccTBeHHBIM MyTareHe3 Kak METOJ CENEKIIMOHHOW paboTel. PanguanvoHHBIN 1
XUMHYECKHH MyTareHe3 KaK MCTOYHHUK MYTalud y KyJbTYpPHBIX (OpPM OpraHM3MOB.
Hcnonp30BaHWe T€HOMHOTO pENAKTUPOBaHHUS H MeToAoB pekoMmOuHaHTHBIX JHK mns
MOJIyYEHUSI UCXOJITHOTO MaTepHralia Jisi CEJIEKIUU.

[Tonyuenne mnonumionnoB. BuyrpuBumoBas rubpuansanus. bAUM3KOpoACTBEHHOE
CKpeliyBaHue, Wik UHOpUauHT. HepoacTBeHHOE cKpelyBanue, Win ayrOpuaudr. I'etepo3uc u
ero mnpuuuHbl. lcrnonb3oBanue rerepo3uca B cenekuuu. OTnanéHHas ruOpuUIU3aliys.
[Ipeononenue Oecraoaust MEXBHIOBBIX THOpHIOB. JIOCTHIKEHUS CEJIEeKIMH pPACTeHUH U
KUBOTHBIX. «3€1EHas peooyusLy.

CoxpaHeHue U HU3y4YEHHE T€HETUYECKHX PECYpCOB KYJIbTYPHBIX PACTEHHH M MX JIHUKHX
poauueil A co3/1aHusl HOBBIX COPTOB M TMOPUIOB CEIbCKOXO03IUCTBEHHBIX KYNbTYp. M3yuenue,
COXpaHeHue U YNnpaeieHue 2eHemudecKUMU pecypcam CelbCKOX03AUCMBEHHBIX U NPOMbLCI0BbIX
HCUBOMMHBIX 8 YENAX YIIYUULeHUs CYUeCMBYIOUWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ npuMeHeHUuem CO8PEeMEHHbIX Memo008 HAYUHbIX UCCIe008aAHUL, Nepedo8blX Uoell U
NnepCcneKmuBHbIX MexHOI02UlI.

JleMoHCTpan U

IToptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpsanenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabnuubl 1 cxembl: «L{eHTpbl IPOMCXOXKAECHUS U MHOTOOOpa3us KyJIbTYPHBIX PACTCHUN»,
«3aKOH TOMOJIOTMYECKHMX pSAJOB B HACJIEACTBEHHOW H3MEHYMBOCTH», «METOIBI CENEKIUN»,
«OTtnanénnas rudpuan3anus», «KMytarenes».

Jladoparopnasi pa6ora «/3ydeHne COpTOB KyJbTYPHBIX PACTEHUN M MOPOJ JOMAIITHUX
KUBOTHBIX).

JlaboparopHasi padora «/3yueHrne METOJ0B CEJIEKIIUN PACTCHUII.

IIpakTuyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypeusi «OCHOBHbIE METO/BI M JIOCTH)KEHUS CEJIEKIIMH PAacTeHH U KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOHMCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
XO035ICTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BOTeXHOJIOrUsI U CHHTeTHYeCKasi 0010 U



OOBeKThl, HCIONb3yeMble B OHOTEXHOJOTMHM, — KIJIETOYHbIE U TKaHEBbIE KYJIbTYpHI,
MHUKPOOPTaHU3MBI, HUX XapakTepucTHKa. TpanunuoHHas OWOTEXHOJIOTHS: XJeOomeueHue,
MOJIy4YeHUE KUCIOMOJIOYHBIX IPOIYKTOB, BUHOAEIUE. Mukpobuonornueckuii cuate3. OOBbEKThI
MUKpoOurosornyeckux TexHosoruii. [I[pousBoactso Oeiaka, aMUHOKUCIOT U BUTAMHHOB.

Co3naHue  TEXHOJIOTMM W MHCTPYMEHTOB  LEJICHANpPABICHHOTO  W3MEHEHUs U
KOHCTPYMPOBAHUSI TEHOMOB C LIEJIbIO [TOJIYYE€HUSI OPIraHU3MOB U MX KOMIIOHEHTOB, COAEPIKAIINX
HE BCTpEYAIOIINECs B MPUPOJIe ONOCUHTETUYECKHE TYTH.

Kinerounas nHxeHepus. MeTonpl KynbTyphl KJIE€TOK M TKaHEH pPacTeHUN MU >KUBOTHBIX.
Kpuobanku. Comartnueckas ruOpuau3zanus M coMaTH4eckuil smOpuorenes. Mcmonb3oBaHue
TalyiOUJI0B B CEIIEKUUU DPACTCHUH. [lonyuenue MOHOKIOHANbHbIX aHmumen. Flcnonvzoeanue
MOHOKIOHANbHBIX U NONUKIOHATLHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PekoHCTpyKIMST SHUEKIETOK M KIOHUPOBAHME >KMBOTHBIX. MeETOJA TpaHCIUIAaHTAlUU sIep
KIETOK. Texuonocuu 0300po6ieHUs, KyIbmMueUpOSanus U MUKPOKIOHAILHOZO PAZMHONCEHUs
CeNbCKOXO3AUCTNEEHHBIX KYIbIMYD.

XpOMOCOMHAs1 M T'€HHast MHXkeHepus. VICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYHMPOBaHHUE
pexombunanTHeix JIHK. Co3z0anue mpanceennvix opeanuzmos. JIOCTHKEHHUSI U TEPCIEKTUBBI
XPOMOCOMHOM W TEHHOM WHXKEHEPUHU. ODKOJOTUYECKME M OSTHUYECKHE MpOoOJIeMbl TeHHOU
WHXXEHEPUH.

Menunuackue onorexnonorun. [loctrenomHuas mudposas menunuHa. [TIP-muaraocTuka.
MeTabo0MHBIN aHANN3, TEHOLIEHTPUYECKUN aHAIU3 MPOTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 340poBbs. Vcmonp3oBaHME CTBOJIOBBIX KIETOK. TapretHas Tepamus paka. 3D-
OnoummxeHepusi s pa3pabOTKH  (QyHIAaMEHTAJIbHBIX OCHOB MEIWIMHCKHX TEXHOJOTHIA,
CO3/7aHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJOIMM TpEXMEPHOro OWONPHUHTUHIA U
ckaddonaunra s penieHus 3a1a4 NepCoOHaTU3UPOBAHHON METUIIUHBI.

Co3naHue BEKTOPHBIX BaKIUH C I€JIbl0 OOecredeHHs KOMOMHHUPOBAHHOM 3alllUThl OT
Bo30ynuteneit OPBU, ycTaHoBieHHe MOJEKyJIsSpHBIX MeXaHU3MOB (yHKunoHupoBaHus PHK-
COJIEp’KalllNX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHNUs YETIOBEKA U )KUBOTHBIX.

JleMoHCTpanuu

Tabmumet u cxembl:  «lcmonp30BaHUE  MHKPOOPTaHHU3MOB B MPOMBIILIEHHOM
pOU3BOJCTBEY, «KileTouHas nunxeHepus», «I'eHHast HHKEHEPUsI».

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTuyeckas padora «llonyueHrne MOJIOUHOKHUCIIBIX TPOIYKTOB.

IKeKkypeusi «bHOTeXHOIOTHS — BayKHEHIIIas MPOU3BOAUTENbHAS CHIIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).

11 KJIACC

Tema 1. 3apo:xaenne ¥ pasBUTHE IBOJIONMOHHBIX NPeACTaBJIeHUH B 0M010THHI

OpomtonmonHas Teopus Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHMU3MA. JKu3Hb
W Hay4Has JearenpbHocTs Y. JlapBuHa.

JBuwxkymue cuibl 3Boionuu  BugoB mo Y. JlapBuHy (BBICOKassh WHTEHCHUBHOCTH
pPasMHOXKEHHUs OpPraHU3MOB, HACIIEACTBEHHAas H3MEHYMBOCTh, OOppba 3a CylecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunrerndeckoir Teopuu 3Bostounu (CTI). HeliTpanbHas Teopus 3BOJIOLNH.
CoBpeMeHHas 3BOJIIOIMOHHAsT OHUoorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (OPMUPOBAHUU
€CTECTBEHHO-HAyYHOW KapTHUHBI MUDA.

JleMoOHCTpanuu



[Toptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Krosse, Y.
Hapsuwn, C. C. Yerepuxos, 1. U. llImansraysen, Jx. Xonaeitn, J. K. benses.

Tabmuubl n cxemsl: «Cucrema xuBoi npupoasl (mo K. JlunHero)», «JlecTHuna >KUBBIX
cymectB (mo Jlamapky)», «MexanuzMm ¢GOpMUPOBaHUS MPHUCIOCOOJICHUM y pacTeHUd u
JKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmipyra nyremectsus Y. Jlapsuna», «Haxonku Y.
HapBuna», «@opmbl 00pb0OBI 3a cymecTBoBanue», «llopoasl romy6eit», «MHoroobpasue
KyJIbTYpHBIX (hopM KamycTsl», «[loposbl JOMAIHUX KUBOTHBIX», «Cxema 00pa30BaHUS HOBBIX
BugoB (mo Y. JlapBuny)», «Cxema COOTHOIICHUS IBMKYUIUX CHUJ 3BOJOLUN», «OCHOBHBIE
MOJIO’KEHUSI CHHTETUYECKOM TEOpUU IBOITIOLIUN .

Tema 2. MukposBosonus U eé pe3yabTaThl

[Tonmynsiuust Kak 3JeMEHTapHas eAuHULA 3BooLMH. COBpEMEHHBIE METOJbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphI nomyssaiuil. U3Menenue reHooH1a MOMYIISIIMY KaK
3JIEMEHTAapHOE HBOJIIOIMOHHOE SIBICHHE. 3aKOH reHeThdeckoro paBHoBecus JIx. Xapau, B.
Baitn6epra.

OnemeHTapHble (HAKTOPHI (IBMDKYIIUME CHIIBI) JBOJIONMH. MyTallMOHHBIA TIpoOIecC.
KomOunatuBHass u3MeHUMBOCTh. [[peii) reHoB — ciyyaiiHble HEHamnpaBlieHHbIE W3MEHEHUs
yacToT ayuienedl B momynauusx. Oddexkt ocHoBarens. IDggexm OYmMulLIoUHO020 20pabIUKA.
CHuoicenue eenemuuecko2o paznoobpaszus: npudunsl u creocmeus. llpossnenue 3¢pgexma
Opetiha 2enos 6 Oonvwux u manvlx nonyaayusx. Murpanun. V30mamus TOMYISIAN:
reorpaduueckas (IpocTpaHCTBEHHAs ), OMonornyeckas (penpoayKTUBHAS).

EctectBeHHbIil 0TOOp — HampaBisitommii Gaxtop 3Boiouud. DOpMBI €CTECTBEHHOTO
orOopa: IBWXKYIIMK, CTaOWIM3UPYIONIMHA, pa3phIBalOMUi (qu3pynTuBHEI). [lonoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATIBHOTO MTOBECHMSI )KUBOTHBIX.

[Tprcnoco0aeHHOCTh OpraHU3MOB KaK pPe3yJlbTaT MHKPO3BOIIONMU. Bo3HMKHOBEHUE
npucnocoOiaeHuit y opranuzMoB. ApomMopdo3bl U uanoagantanuu. [Ipumepsl npucrnocobaeHun
y OpraHusMoB: Mopdonoruueckue, ¢GU3NOIOTHYECKUe, OWOXHMUYECKHE, TOBEICHUECKUE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xpurepun u CTpykTypa. BumooOpazoBaHue Kak pe3yabTaT MHKPOIBOJIIOLUH.
M3onsauuss — xiaroueBoil ¢akrtop BupooOpazoBanus. Ilytm u cmocoObl BHI000pa3oBaHUs:
ajuionatpuieckoe  (reorpaduyeckoe), CHUMMATPUUECKoe (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monummonan3anus, rudpuanzanus). JJuTeIbHOCTh SBOIOIIMOHHBIX IPOIIECCOB.

MexaHu3mMbl GOPMHUPOBAHUS OMOJIOTUYECKOTO pa3HO0Opa3usl.

Ponp 3BOMIONIMOHHOM OHoOJOrMM B  pa3paboTKe HAayyHBIX METOJOB COXPAaHEHUS
O6unopa3zHoo6pazusi. MUKpPOIBOMIONUS M KOABOJIOLMS MapasUTOB M HMX XO031€B. MeXaHU3Mbl
bopMHUPOBaHHS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoHCTpanun

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

Tabmuie! u cxembl: «MyTallMOHHAs U3MEHYUBOCTHY, «[lonmynsnuoHHas cTpyKkTypa BUia,
«Cxema mposiBIeHHs 3akoHa Xapau—BaiinOepra», «J/IBWKymme CHIBI  DBOJIOIUN,
«DKOJIOTHYECKasT H30JALMs MONYJSIIMiA ceBaHCKOM (openny», «l'eorpaduueckas H30IALUSA
JMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHUIIBI Jaypckoi», «llomynsinoHHble BOJIHBI YHUCICHHOCTH
XUITHUKOB H KepTB», «(CxemMa JeHCTBHS €CTEeCTBEHHOro oT0opa», «Dopmbl OOprOBI 3a
CYIIIECTBOBAHHUE, «HaycTpuanbHbIN MEJIaHU3M, «KuBble HCKOITAEMBIEY,
«ITokpOBHUTENIBCTBEHHAsI OKpacKka MKUBOTHBIX», «lIpemynpexnaaromas oOKpacka >XHUBOTHBIXY,
«Puznonoruueckue agantanun», «I[IprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Bunma», «Bugsl-nBoiiHukm», «CTpykTypa Buga B npupozae», «CrmocoOsl



BUn0ooOpazoBanus», «l'eorpaduyeckoe  BumooOpazoBaHWe TpEX  BHUAOB  JIAHJBIIICH»,
«DKOJIOTHYECKOE BHJI000pa3oBaHMe BHUIOB CHHHUI, «llomuruionasl pactenuit», «KamycTHO-
peneYHbIA THOPHIY.

O6opynoBanue: repOapuy pacTeHU, KOJJIEKIIMM HACEKOMBIX, Yy4esia MTHUI[ U 3Bepei ¢
npUMepaMHu pa3jMyYHbIX MPUCHOCOOJICHUH, Yydesla NMTUIl M 3Beped pa3HbIX BUIOB, repdapuu
pacTeHuii OJIM3KUX BHJIOB, 00pa30BaBIIUXCS PA3TUYHBIMU CIIOCOOAMHU.

JlabopaTopnasi paGora «BpIsiBiIeHNE H3MEHUMBOCTH Y 0COOEH OJTHOTO BUIA».

Jladoparopuasi paGora «lIpucrnocobseHuss OpraHM3MOB W HMX OTHOCHUTEJIbHAs
1EJIeCO00PA3HOCTHY.

JlaGopaTopnas pa6ora «CpaBHEHHE BHJIOB 110 MOP(OIOTHIECKOMY KPHUTEPHION.

Tema 3. Makpo3Bo/ionusi M €€ pe3yJbTaThl

Mertonbl n3yueHus MakposBoIonuu. [laneoHTonornyeckne MeTopl U3y4EeHHs! SBOJIIOLMH.
[Tepexonubie GopMbl U PUIOTEHETUYECKUE PSIbI OPTAHHU3MOB.

buoreorpapuueckne metonsl u3ydeHus sBomonuu. CpaBHeHue Quopsl U (payHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpaduueckue odmactu 3emiu. BUIbI-9HIEMUKN U PETUKTHI.

OMOPHOJIOTHYECKHE U CPaBHUTEIBHO-MOP(HOIOTHYECKUE METOABI U3YYCHHS SBOJIOIHH.
['eneTnyeckue MexXaHU3Mbl SBOJIIOLMKA OHTOTE€HE3a M TOSBJICHUS SBOJIOLIUOHHBIX HOBLIECTB.
["'oMosiornyHble ¥ aHAJIOrMUHbIe OpraHbl. PyauMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKYISpHO-
FEHETUYECKUEe, OWOXMMHUYECKME M  MaTeMaTU4YEeCKHME METOJAbl HM3YyUEHHUS  DBOJIOLHUU.
['omonoruynsbie renbl. CoBpeMeHHbIE METO/IbI TOCTPOCHHUSI (PHIIOTEHETHYECKHX JIEPEBLEB.

XPpOMOCOMHBIE MYTAIIMHU U 3BOJIIOLIMS TEHOMOB.

OO0mue 3akoHOMepHOCTH (TIpaBwWiia) JBOMOUMU. [lpunyun  cmeHvl  YyHKYuULL.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paguanus. HepaBHOMEPHOCTH TEMIIOB 3BOJIIOLUU.

JleMoHCTpanuu

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

Tabmuipl U cxembl: «OUITOTEHETUYSCKUN PSJ] JIOMIAANY, «APXEONTEPUKCY, «3BEPO3yObIe
amepb», «Creronedans», «Punnodursy, «CemeHHbIEe TaOPOTHUKMY, «buoreorpaduueckue
30HBI 3emum», «/lpeiid koHTHHEHTOBY», «PenukTel», «HadanabHble CTaguu >MOPHOHAIBEHOTO
pa3BUTHs  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMUHBIE M  QHAJIOTMYHBIE  OPTaHBI»,
«PynumeHTsl», «ATaBU3MBD», «XpOMOCOMHBIE HAOOpbI YeloBeKa M HIMMMaH3e», «[ JaBHbIE
HaIpaBJIEHUs IBOJOLUNY, «OO0LIMe 3aKOHOMEPHOCTHU 3BOJIIOLIUNY.

OO6opynoBaHue: KOJJIEKIMH, TepOapuu, MYJISHKH HMCKONAeMbIX OCTAaTKOB OpPraHHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKIIMU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue U pa3BUTHE KU3HU Ha 3emiie

Hayunble rumore3sl MPOMCXOXKACHUS XHU3HM Ha 3emiie. AOuOreHe3 U MaHCIEPMHUS.
JloHaydHbIE TPEICTABICHUSI O 3apOXKACHUU JKU3HMU (KpealuMoHM3M). ['mmore3a MOCTOSIHHOTO
CaMO03apOKJICHUs KU3HU U €€ onposepkeHne onbitamu @. Penn, JI. Cnamtannanwy, JI. [Tactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHOBHBIE ATalbl HeOpraHUuYecKkoi »Bostony. [InanerapHas (reosoruyeckas) BOJIOLUS.
XuMHUECKasi ABOJIONMS. AOHOreHHBIH CHUHTE3 OPraHMYECKHX BEIIECTB U3 HEOPTaHUYECKHX.
Ompir C. Mmmepa u I'. Opu. OOpazoBanue monmmmepoB u3 MoHOMepoB. KoareppaTHas
runore3a A. W. Onapuna, rumote3a nepBuyHoro OynboHa Jkx. XomjaeiHa, reHeTnyeckas
runore3a I'. Mémnepa. Pubosumbr (T. Yek) u rumore3a «mupa PHK» V. T'unbGepra.
®opmupoBaHue MeMOpaH U BOZHUKHOBEHHUE IMPOTOKIICTKH.



Uctopus 3emsm u wmeroabl €€ wu3ydyeHus. lckomaemble OpraHMYECKHME OCTATKH.
['eoxpononorust u e€ Meroasl. OTHOcUTENnbHass ¥ aOCONMIOTHAsE  TEOXPOHOJIOTHA.
['eoxpoHoOrMUecKas mKasua: 30Hbl, 3pbl, IEPUObI, FTOXH.

HavanbHble 3Tanel opranndeckoi sBoitouuu. [losiBIeHrne M 3BOMIOLUS NEPBBIX KIIETOK.
Oponronusi Merabonu3Ma. Bo3HukHOBeHHE MepBbIX sKocucTeM. CoBpeMeHHbIE MUKpPOOHbBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emse coodmiectB. Ctpomaronutsl. IlpokapuoTel u
9YKapuOTBHI.

[Tpoucxoxaenue 3ykapuoT (cUMOHOreHe3). DBOJIOLMOHHOE IMPOUCXOKICHHE BHUPYCOB.
[IpoucxoxaeHME  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX  IpyHI
MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIEC 3Tanbl 3BOJIIOLMU BBICIIUX pacTeHuid. OCHOBHBIE apoMOp(hO3bl pPACTCHHUH.
Beixon pacrenuit Ha cymy. llosiBieHue cHopoBBIX pPacTeHUMl M 3aBOEBAHUE HMHU CYIIH.
Cemennsle pactenus. [IporcxoxaeHre IBETKOBBIX pACTEHUN.

OcHOBHBIE 3Tallbl 3BOJIIOIUM KUBOTHOIO Mupa. OCHOBHbIE apoMOP(O3bl KMUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBIICHHE COBPEMEHHBIX THIOB. IlepBbie XOpI0BbIe
KUBOTHbIE. JKU3Hb B BOJE. DBOMIOIUS O3BOHOUHBIX. [Iponcxoxaenne ampuOuil u penTuimii.
[Tpoucxoxaenne Mmiekonurammux U nOtull. [lpunHnun xiarodeBoro apomopdosa. OcBoeHHe
0eCrI03BOHOYHBIMU U TTO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xu3nu Ha 3emiie Mo 3paM U MepUuoAaM: apXxeu, mMpoTepo30i, Maaeo30il, ME3030H,
KaiiHOo30#. OOmias xapakTepuCTUKa KIMMaTra M TeoJIOTMYecKux mporeccoB. [losBrnenue u
paciBeT XapaKTEepHBIX OPraHU3MOB. YTJe00pa3oBaHUE: €r0 YCJIOBHS U BIUSHUE HAa Ta30BBIN
cocTaB aTMOC(epHl.

MaccoBbie BBIMHpPAHUSI — SKOJOTUYECKHE KPU3UCHI mpouuioro. IIpuuunbl U ciaeacTBus
MaccoBbIX BbIMHUpaHHUil. COBpEeMEHHBIH SKOJOTHUECKUN KpU3HC, ero ocodeHHocTu. [Ipobmema
coxpaHeHHs 6Mopa3Hoo0pa3us Ha 3emiie.

CoBpemeHHas cuctema opraHmdyeckoro mupa. [IpuHIUMNBI KIaccu@UKauyd OpraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoHCTpanuu

[Hoptpersr: ®@. Pean, JI. Cnannanuaunu, JI. Ilactep, . . Meunukos, A. . Onapun, J[x.
Xonneitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumpl u cxembl: «Cxema omnbita @. Peany, «Cxema onbita JI. [lactepa mo usyueHuro
caMo03apoXJIeHUs ku3Hm», «Cxema ombita C. Mumnepa, I'. FOpu», «3Ttanbl HeopraHuyecKou
sBoNOLIMNY, «['eoxpoHosmornueckas mkana», «HauanbHble 3Tanbl OPraHUYECKOW 3BOJTIOLIMM,
«Cxema o00pa3zoBaHUSl JYKApuOT MyTEM cuMOuoreHesa», «Cucrema 3>KUBOH MPUPOJIBIY,
«Ctpoenne  Bupyca», «Apomopdos3sl pacteHuit», «PurMOPUTEY, «OIHOKIECTOYHBIC
BoZlopociIn», «MHOrOKJIEeTOUHble Bogopociany, «Mxu», «l[lanoporHuku», «l onoceMeHHbIe
pacteHus», «Opranbl ILBETKOBBIX pacTeHui», «Cxema pa3BUTUS SKHUBOTHOTO MHpPay,
«Apomopdo3bl  KUBOTHBIX», «lIpocTeitmue», «Kumeunononoctusie», «llnockue uepsu»,
«YneHucToHorue, «PBIOBIY, «3eMHOBOIHEICY, «IIpecMmpikaromuecs», «IITumme,
«Mnekonuraromuey, «PazButue KU3HM B apxeHWckoum apey», «PazBuTue KU3HU B
MPOTEPO3OMCKON 3pe», «Pa3BUTHME KU3HU B TAJCO30MCKOM dpey», «Pa3BuTHE XKU3HU B
ME3030MCKON 3pe», «Pa3BuTme XKU3HM B KaillHO30MCKOM »spe», «CoBpeMeHHas cHucTema
OpPraHUYECKOI0 MUPAy.

O6opynoBaHue: repOapuM pacTeHUN PA3IUYHBIX OTAETOB, KOJUIEKIIMH HACEKOMBIX,
BJIQXKHBIE Mpenaparbl >KMBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUJICKIIMM HWIJIOKOXKUX, CKEJEThI



MTO3BOHOYHBIX JKMUBOTHBIX, 4ydyeja NTUL U 3BEpEeH, KOJUIEKLIMU OKAMEHEJIOCTEH, IOJIE3HBIX
MCKOIIAEMBbIX, MYJISIKU OPIraHUYECKUX OCTATKOB OPTaHU3MOB.

BupryanbHasa snaGopatopHasi padora «MonenupoBanue onbiToB Muniepa—tOpu no
M3YYEHHIO a0MOTEHHOT0 CHUHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUYHOM aTMocdeper.

JlaGoparopHasi pabora «l3ydyeHHMEe W OINHUCAHME HCKOMAEMbIX OCTaTKOB JPEBHUX
OpraHU3MOBY.

IIpakTnyeckass padora «lI3yueHne o0COOEHHOCTEH CTPOEHHUS PACTEHHH pPa3HBIX
OTJZIETIOBY.

IIpakTuyeckasi padora «l3yueHne ocoOOEHHOCTEH CTPOSHHUS MO3BOHOYHBIX KUBOTHBIX ).

Tema S. IIpoucxo:kaeHue 4yeJ10BeKa — AHTPONOreHe3

Pa3zpensl u 3a1a4n aHTPONIOJIOrMU. METO1bI AaHTPOIIOJIOTHH.

CraHOBIJIEHHE NPEJCTABICHUA O MPOUCXOKIECHUU YeJIOoBeKa. PelnruosHele BO33pEHUS.
CoBpeMEeHHbIE HAYUYHbIE TEOPUH.

CxonctBo  yenoBeka € JKUBOTHBIMHU. (CuHcTEMaTHMUECKOE IIOJIOKEHHE  YeJIOBEKa.
CBugeTenbcTBa CXOACTBA 4YEJIOBEKa C JKMBOTHBIMH: CPaBHUTEIHHO-MOP(OIOTHYECKHE,
sMOpuosiornyeckue, (HU3NO0JIOro-0MOXUMHUYECKHe, MoBeAeHueckue. OTauYMs uenoBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBS3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJILHOM CUCTEMBI.

JBuwxymue  cuibl  (pakTophl)  aHTpONOreHe3a:  OWMOJIOTMYECKHE,  COL[MAJIbHBIE.
CooTHoI1eHre OMOJOTUYECKHUX U COLMATBHBIX (PAKTOPOB B AHTPOIIOT€HE3E.

OcHoBHBIE CTaauU aHTpororeHesa. Pannue yenoBexooOpasHbie 00e3bsHbI (IPOKOHCYIIBI)
¥ paHHUE TOHTH]IBI — OOIIME MPEAKH YEIT0BEKOOOPA3HBIX 00€3bsH U JOACH. ABCTPATONUTEKH —
JIBYHOTHE TMPEIKU JroAci. YeloBeK yMelbld, MEepBble M3rOTOBJICHUS OpYyIuid Tpynaa. HemoBek
NPSIMOXOJIAIINI 1 TIEPBBIN BBIXOJ Ntojel 3a mpeaensl Adpuku. Yenosek reienpoeprekuii —
o0ImuMi IpeoK HeaHIepTaJIbCKOTO YeJIOBeKa U YesloBeKa pa3yMHOro. YenoBek HeaH1epTalbCKUi
KAaK BHJI JIIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBIM COBPEMEHHOIO THIA, JIEHHCOBCKHU
YyeJI0BEK, OCBOEHNE KOHTUHEHTOB 3a npeaenaMu A¢puku. [laneoreneTrka u najgeoreHoMuka.

OBOJIIOLIMS COBPEMEHHOI0 4enoBeka. EcTecTBeHHBIH OTOOp B MOMYNALUSAX YEIOBEKa.
MyTtaumoHnHsIi nporece U nonuMop¢usM. IlonynsauroHHble BOJHBEL, Apei] reHoB, Murpanus u
«a(dexT ocHOBaTEN» B MOMYJALUAX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckue pachl. [lonstue o pace. bonbuine pacel: eBporneonaHas (eBpasuiickas),
aBCTPaNIO-HETPOHIHASA (PKBaTOpHAlIbHAs), MOHTOJIOMIHAsA (a3MaTCKo-aMepHKaHCcKas). Bpems u
IyTH paccelieHus 4YeJoBeKa Mo IulaHere. EauHCTBO  wenoBedeckux pac. Haydnas
HECOCTOSITENIbHOCTh ~ pacu3Mma. [IpucnocoOreHHOCT, 4eraoBeKa K  pa3HbIM  YCIOBHUSM
OKpyXaroliel cpeabl. BiausiHue reorpadguueckoi cpenbl U Jpeiida TeHoB Ha MOpPGOJIIOTHIO U
(U3UOIIOTHIO YeTTOBEKa.

MexauCUMIUIMHApHbIE METOAbl B (U3UYecKoil (OMOIOrMYecKoil) aHTPOMOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOIOJIOTUA M MAJCOAHTPONOJIOTHS  YEJIOBEYECKHX  MOMYJISLUN.
buoconumaneHple  HMCCIENOBaHWUS  NPUPOJBI  4enoBeka.  McecinepoBaHue — KODBOJIFOLMHU
OMOJIOTYECKOT0 M COLIMAIIBHOTO B YETIOBEKE.

JleMoHCTpan U

[Toptpetsr: Y. {apBun, JI. JIuku, . 5. Poruackuii, M. M. I'epacumos.

Tabmumpl u  cxembl: «MeToasl aHTpOmoOJIOTHHY, «['OJOBHOW MO3T YeJIOBEKay,
«YenoBekooOpa3Hble 00€3bsiHb, «CKeNneT yeloBeKa M CKeJeT MIMMIaH3e», «PyauMeHTsl u
aTaBU3MbI», «JIBIKyIIME CHJIBI aAHTPOIOreHe3a», «OJBOJIOLIUOHHOE JPEBO UEIOBEKa,
«ABcTpanonurex», «HenoBek ymenbli», «HenoBek npsaMOXOAsuIuiny, «/eHMCOBCKUN YET0BEK»



«Heannepranbupl», «KpoManboHIB», «lIpenku denoBeka», «ITambl SBOJIONUNA YEJIOBEKaY,
«Pace1 uenoBekay.

O6opynoBaHue: MyJISDKM OKaMEHEIO0CTEN, MPEMETOB MATEPUAIBHON KYJIBTYpPbI IPEIKOB
YeJnoBeKa, penpoaykiuu (dotorpaduu) KapTHH € MHUDOJIOTHYESCKUMH U OUOICHCKUMHU
CIOKETaMH MPOUCXOXKICHUS YelloBeKa, poTorpaduu HaX0I0K UCKOMAEMbIX OCTaTKOB YeNIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepela 4eslOBEKa M uepena LIMMIAaH3€, MOJENb KHCTHU YeJOBEKa U
KHCTHU IIMMIIaH3€, MOJIETIN TOPCA MIPEIKOB YEJIOBEKA.

Jladoparopuasi paGora «M3ydeHHe OCOOCHHOCTEH CTPOCHHS CKelleTa YeJIOBEKa,
CBSI3aHHBIX C MPSMOXOKICHUEM).

IIpakTHyeckas padora «/3yueHue 3K0JOrNYECKUX aJalTalUui YETOBEKay.

Tema 6. OJkojgorusi — Hayka O B3aMMOOTHOLIEHHSIX OPraHU3MOB M
HAJIOPraHU3MEHHBIX CHCTEM € OKPY:Kalollei cpeaoi

3apoxkaeHue W pasBuTHe dKojoruu B Tpyaax A. I'ymbonbnara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
HKOJIOTUH C IPYTUMU HayKaMH.

Metoasl skonoruu. [loneBbie HaOmonEeHNSA. DKCIEPUMEHTHI B IKOJIOTUU: MPHUPOJIHBIE U
naboparopHbie. MogenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKPYKAIOLIEH CPeJlbl: JIOKaIbHBIMH,
pPErHOHANIbHBIN U TJI00AIbHBIN.

3HaueHUE SKOJOTMYECKMX 3HAHUM IS 4YeloBeKa. DKOJIOIMYEeCKOe MHPOBO33PEHHE Kak
OCHOBa CBs3€H ueyoBeYecTBa € Mpupoaod. POpMHUpPOBAHUE SKOJOTMYECKOM KYJIbTYpbl U
3KOJIOTUYECKOW IPAMOTHOCTH HACEJICHHUS.

JleMoOHCTpaLuu

[Toptpetsr: A. I'ym6omasar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuiel 1 cxembl: «Paznensl SKoIoruny, «MeToasl dKoJaoruny, «Cxema MOHHUTOPHHTA
OKpYKaIOIIEeH Cpebh».

Jlaboparopnasi padora «/3yueHrne METOZ0B SKOJIOTHUYECKUX UCCIECTOBAHUNY.

Tema 7. Opranusmsl U cpeaa 0OMTAHUA

Oxonoruyeckne (GakKTOpbl W 3aKOHOMEPHOCTH UX  JeictBus. Knaccudukarus
IKOJIOTMYECKUX  (akTOpoB:  abMOTHYEeCKHe, OuOoTHYecKue, aHTponoreHHele. OOuue
3aKOHOMEPHOCTH JIeHCTBUS IKosornueckux gakropos. [IpaBuno munumyma (K. Hlnpenrens, FO.
JInbux). TonepaHTHOCTH. DBPHOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

AbGuotnueckue ¢akropbl. CBeT Kak skojorudeckuii akrop. JleiicTBue pa3HBIX y4acTKOB
COJIHEYHOT'O CHEKTpa Ha OpPraHU3Mbl. DKOJIOTWYECKHE TPYIIbl PAacTEHUH M >KUBOTHBIX IO
OTHOLIEHUIO K cBeTy. CurHanpHas posb cBera. doTtoneproausm.

TemnepaTypa kak dKonorumueckuii ¢akrop. [leiicTBue TemmepaTypsl Ha OpPraHHU3MBIL
[loliknoTepMHBIE U TOMOMOTEPMHBIE OPTaHU3MbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BnaxuocTts kak skxosnorudeckuit dakrop. [IpucnocobneHus: pacteHuid K MOIIEPKAaHUIO
BogHOro Oamanca. Kmaccudukanus pacTteHuid 1Mo OTHOIIEHWIO K Boje. [lpucmocoGneHus
JKUBOTHBIX K H3MEHEHHIO BOJIHOTO PEXHUMa.

Cpenpl oOUTaHWS OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YIIHAs, IMOYBEHHAs, TIyOWHHAas
MOJMOYBEHHAsA, BHYTpUOpraHu3MeHHas. DU3NKO-XMMHYECKHEe OCOOEHHOCTH cpejl OOWUTaHus
opranu3moB. [IpucnocobaeHus: OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

buonornueckue putmbl. BHennne u BHyTpeHHUE pUTMbI. CyTOUHBIE U TOAUYHBIE PUTMBI.
[Tprcnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM MU3MEHEHHSIM YCIOBUN )KU3HHU.



JKuznennbie ¢opmbl opranu3mMoB. [lonsitue o xuzHeHHou (opme. XKuzHeHHBIE POPMBI
pacTeHU: NepeBbs, KYCTapHUKHM, KyCTapHUUYKHM, MHOTOJIETHHE TpaBbl, OJHOJIETHHUE TpPAaBbl.
Kuznenuole (GOpPMBI KUBOTHBIX: THUAPOOHMOHTHI, TE€OOMOHTHI, a’3pOOMOHTHL. (OCcOOEHHOCTH
CTpOEHUS M 00pa3a KU3HU.

buotnueckue  Qaktopel. Buuabl OMOTHYECKMX  B3aUMOJICHCTBUM:  KOHKYpPEHLHS,
XHUIIHUYECTBO, CUMOM03 1 ero ¢opmel. [lapazutusm, Kooneparus, MyTyajaTu3M, KOMMEHCATU3M
(KBapTUpaHTCTBO,  HaxJieOHW4YecTBO). Herpoduueckne  B3aMMOAEHUCTBHS  (TONMHUYECKHE,
dbopuueckue, (adbpuyeckue). 3HauyeHHE OMOTHYCCKUX B3aMMOJEHCTBHMA JJIS CYIIECTBOBAHUS
OpraHu3MoB B cpesie ooutanus. [IpuHIUTT KOHKYPEHTHOTO UCKITIOUEHUSI.

JleMoOHCTpaL U

Tabmuubl 1 cxembl: «JKosorndeckue (pakropb», «CBETOBOU CIEKTPY», «IKOJOTHUECKUE
TPYIIIBI dKUBOTHBIX MO OTHOLIEHUIO K CBETY», « T €INIOKPOBHBIE KUBOTHBIEY, «XOJIOJHOKPOBHBIE
KUBOTHBIEY», «DHU3MOIIOTUYECKUE aJanTalli >XKUBOTHBIX», «Cpeabpl OOMTaHHS OpPraHU3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHBIE POPMBI pacTeHUY, «KU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«OKocHUCTeEMa IUPOKOIMCTBEHHOIO Jieca», «DKOCUCTEMa XBOMHOro yecay», «llemu mutaHus»,
«XuiauvectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzmy».

O6opynoBanue: repbapuu pacTeHUd M JKUBOTHBIX, MPHUCIOCOOJEHHBIX K BIHUSHUIO
pa3MYHBIX  JKOJIOTWYECKHX  (AKTOpOB, TepOapull  CBETOJNIIOOMBBIX, TEHEIIOOMBBIX |
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIC, TCHEIIOOWBHIE W TEHEBBIHOCIMBHIE KOMHATHBIC
pacTeHus, repOapuM ¥ KOJUJICKUUU TEIUIOIIOOMBBIX, 3UMOCTOHKHUX, MOPO30YCTOMYMBBIX
pacTeHuid, uydeia NTUI W 3Beped, repOapu pacTeHUU, OTHOCSIIUXCS K TUTrpoduTam,
KcepopuTaMm, Me30(puTaM, KOMHATHBIE DPACTEHHS JIaHHBIX TPYNI, KOJJIEKIWH KHUBOTHBIX,
OOHMTAIOIIMX B Pa3HBIX Cpeaax, repOapuu W KOJUICKIIMU PACTEHHH M KMBOTHBIX, 00JIaJa0NINX
YepTaMud TMPUCHOCOOIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, TepOapuu u
KOJUIEKIIUA PACTEHUH W >KUBOTHBIX PA3JMUYHBIX >KU3HEHHBIX (OpPM, KOJUIEKIIMH >KHBOTHBIX,
YYaCTBYIOUIMX B Pa3IMUHBIX OMOTHYECKUX B3aUMOJAECHCTBUSIX.

Jlaboparopnasi padora «BrisBieHHE TPUCTIOCOOICHUN OPTaHU3MOB K BIUSIHUIO CBETa».

JlaGopaTtopnas pabora «BblsiBieHHEe NPUCHOCOONEHUN OPraHU3MOB K BIMSHUIO
TEMIIEpaTypPbI».

Jlaboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHM W3 pPa3HBIX MeECT
oOUTaAHUSY.

Tema 8. Jxo10rust BUAOB M NOMYJIALMI

DKOJIOrHYecKHe XapaKTepUCTUKU momynsauuu. [lomyssiiuus kak Ouojoruueckas cucreMa.
Pons HeomgHOpomHOCTH cpenbl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJOTHH BHUAOB B
(bopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYpHI NOMyIsiiuii. OCHOBHBIE TOKA3aTEeNH MOMYISINH:
YHUCJIEHHOCTD, IUIOTHOCTh, BO3PAacTHAasi M I0JOBas CTPYKTYpa, POXKAAeMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTpALHSL.

Dkojoruyeckas CTpykTypa mnomynsuud. OleHKa YHCIEHHOCTH MOmyisiuu. JuHamuka
NOMYJSIMK U €€ perynanus. buorudeckuil noreHuan nonyasuuu. MoiearpoBaHue JUHAMUKA
nonynsiuuu. KpuBble pocTa uucCIeHHOCTH momynsiuuu. Kpusble BbDKMBaHMs. Perymsanus
YHUCICHHOCTU TOMYNALMNA: poiib (PAKTOPOB, 3aBUCAIIMX W HE 3aBUCAIIMX OT IUIOTHOCTH.
DKojoruyeckue crpareruu BuaoB (I- u K-crparterun).

[TonsiTue 00 »sKonoruueckod Humie Buga. MecrooOutanue. MHoromepHass MoOJEb
skosornyeckor HumM Jx.M. Xatuuncona. Pazmepsl skosornyeckoii Humu. [loreHunansHas u
pearn30BaHHas HUILIH.



Bua xak cucrema mnomysisuuii. Apeansl BUAOB. BuIbI M MX >KU3HEHHBIE CTPATETHH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJICHUS M MUTpalMil >KUBOTHBIX. buojgoruueckue WHBa3UU
YY>KEPOIHBIX BUIOB.

JdemoHcTpauMu

IToprper: Ix. M. XaTuynHCOH.

Tabmuiel 1 cXeMbl: «DKOJIOTHYECKUE XapaKTEPUCTUKU MONyIsuny, «IpoctpancTBeHHas
CTpyKTypa mnomyisiuuu», «Bo3pacTHeie mnupamuabl mnomynsauun», «CKOpOCTb 3acelieHus
MOBEPXHOCTU 3€MJIM Pa3Iu4yHbIMH OpraHuzMamu», «Monens skonornueckord Humu Jx. W.
XaT4MHCOHAY.

O6opynoBanue: repOapuu paCTCHHA, KOJUICKIIUN KHBOTHBIX.

Jladoparopnasi padora «IIpucrnocoOaeHust CEMsSH paCTEHUN K PACCETICHUIOY.

Tema 9. DKo0JI0THA CO00IIECTB. JKOJOTHYECKHE CHCTEMBI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamMH B
OuoreHo3e.

Okocucrtema kak oTkpeiTasg cucrema (A. JIx. Tencnum). DyHKUMOHANbHBIE OJIOKU
OpPraHU3MOB B JKOCHUCTEME: MHPOAYLEHTHI, KOHCYMEHTBI, peAyleHThl. Tpoduueckre YpOBHH.
Tpodudeckue nenu U cetu. AGUoTndeckue OOk 3KocucTeM. [10UBBI M WIIBI B 9KOCHCTEMaX.
KpyroBoport BemiecTB u MOTOK SJHEPTUU B IKOCUCTEME.

OcHoBHBIE MTOKa3aTeNH 3KocucTeMbl. bromacca u npoaykius. IKOJI0rH4ecKie mMUpaMuIbl
qricesn, OMOMacchl U SHEPTUU.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEPHBIE CMEHBI COOOINECTB — CyKieccud. [lepBUUHbIE U BTOPUYHBIE CYKIIECCMU U HX
NPUYMHBL. AHTPONOTEHHBIE BO3JCHCTBUS Ha Cykieccud. KiuMakcHOoe cooOIIecTBO.
buopasHoobpasue u moaHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[TpuponHbIe 3KOCUCTEMBI. JKOCUCmEMbl 03Ep U peK. DKocucmemvl Mopeu U OKeaHos.
DKocucmemvl myHop, 1ecos, cmenetl, nyCmvlHb.

AHTpPONIOTEHHBIE  HKOCUCTEMBI. Arposkocuctema. ArpoueHo3. Paznumums wmexnay
AQHTPOIIOTE€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojackas ¢uopa u ¢dayHa.
CunanTponuzauus ropojckod (¢ayHbl. buosornueckoe M XO3AHCTBEHHOE 3HAu€HUE
arpo3KOCUCTEM B YPOOIKOCHUCTEM.

3aKkOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJCWCTBUI  OpPraHM3MOB B
sKkocucTteMax. Ponb kackadnoeo aghghexkma u 6u008-30upuxamopos (Kuouesvix 6udos) 6
@dynkyuonuposanuu  sxocucmem. IlepeHOC HHEPTrMM W  BEMIECTB MEXKIY CMEKHBIMU
HSKOCHUCTEMaMU. YCTOMYMBOCTh OpPraHU3MOB, NOMNYJISUMA M OSKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX Y AHTPONOTE€HHBIX BO3JACHCTBU.

Mexanuzmvl  6030eticmeusi  3a2psA3HEHUll  pA3HLIX MUNO08 HA  CYOOP2AHUSMEHHOM,
OpP2AHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHO8bl IKOIOSUHLECKO20
HOPpMUPOBAHUSI AHMPONO2EHHO20 B030elicmeusi. MeTOoI0IOTUsl MOHUTOPHHIA €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX IKOCHUCTEM.

JleMoOHCTpaL UK

IToptper: A. JIx. Tencnu.

Tabmuie! u cxeMbl: «CTpyKTypa OHOLIEH03ay», «DKOCHUCTEMa MIMPOKOIUCTBEHHOTO JIECay,
«JKocucreMa XBOMHOro Jseca», «DyHKIMOHAIbHBIE TPYNIBl OPraHU3MOB B SKOCHCTEMEY,
«KpyroBopor BemectB B 23kocucteMey», «llenu mnuTaHus (macTOMIMHAS, JETPUTHAN)»,



«OQKosornyecKas mupaMua qyucemn», « IKoJoruueckasi nupammuaa 6uoMaccen», « IKOIOruuecKast
nupampaa sHeprum», «OO0pazoBanue Oonota», «llepBuuynas cykueccusi», «BoccraHoBieHue
Jeca Iociie moxapa», «IKOCUCTeEMa 03epa», «ArpoueHo3», «KpyroBopoT BELIECTB U IOTOK
SHEPruu B arpoieHosey, «IIpumepsl ypoOIKOCUCTEM.

O6opynoBanue: repOapu pacTeHUN, KOJUICKIMM HACEKOMBIX, uyuesia NTUI[ U 3BEpew,
repOapuu KyJIbTYPHBIX U AUKOPACTYLINX PACTCHUN, aKBApUyM KaK MOJIENIb SKOCUCTEMBI.

IIpakTnyeckas padora «/3yueHue u onucasue ypOo3KOCUCTEMBIY.

Jladoparopnasi pa6ora «/3yueHue pasHOOOpa3usi MEJIKMX TTOYBCHHBIX YICHHCTOHOTHX B
Pa3HBIX IKOCHCTEMAX).

IKCKypeusi «IKCKypcHs B THIWYHBIN OnoreorneHo3 (B ayopaBy, Oepe3HsK, €IbHUK, Ha
CYXOZOJIbHBIN WM MOWMEHHBIH JIyT, 03€p0, O0I0TO)».

IKeKkypeusi «IKCKypCHsl B arpodKOCUCTEMY (Ha MOJIe WIH B TEIUIMYHOE XO3SHCTBO)».

Tema 10. buocdepa — riodanbHas IKOCHUCTEMA

buocdepa — obmerianerapHas 00ojg04Yka 3eMiIH, TJe CYIIECTBYET WM CYIIECTBOBAaja
)u3Hb. Pazputue npencrarienuii o ouocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepuaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKupoe BemecTBo Ouocdeps! 1 ero GyHKIUU.

3aKOHOMEPHOCTH cyiecTBoBaHus 6uocheprl. OcodeHnocTu 6uocdepsl Kak raodaibHON
skocucTeMmbl. JluHammyeckoe paBHoBecue B Omocdepe. KpyroBoporel BemiectB U
OHoreoXMMHUECKHE LUKIIBI (yriepoa, a3oTa). PUTMHUHOCTD sBJIeHUH B Ouocdepe.

3onanbHOCTh OuOChepsl. [lonarue o Guome. OCHOBHBIE OMOMBI CYIIU: TYHJpa, XBOIHBIE
jeca, CMEIIaHHbIe U IIMPOKOJIMCTBEHHBIE Jieca, CTEMH, CaBaHHbI, IyCThIHHU, TPOIIUYECKHUE Jieca,
BBICOKOTOpbsl. Kimmar, pacTuTenbHbIN U )KUBOTHBIA MUP OMOMOB CYLIH.

Crpyktypa M (YHKOHS JKHUBBIX CHCTEM, OIEHKAa HMX PECYpCHOrO IOTCHLIHAA |
O6uochepHbIX QYHKIHUI.

JleMoHCTpan U

[Toptpetsr: B. U. Bepnaackuii, 3. 3rocc.

Tabmuupl u cxemsl: «'eocdepsr 3emimny, «KpyroBopot azora B npuponae», «Kpyrosopot
yriepoja B mpupoje», «KpyroBopor kucioposaa B npupoae», «KpyroBopoTt Bojbl B IPUPOJE»,
«OcHoBHBIE Omombl cymmy, «Knumartudyeckue mosica 3emnn», «TyHnpay, «Taiiray,
«Cwmemanubiii  nec», «lllupokonuctBenusiii nec», «Cremb», «CaBaHHa», «llycThiHY,
«Tponmueckuit gecy.

Ob6opynoBanue: repbapuu pacTeHUH pa3HbIX OMOMOB, KOJUIEKIIUU )KUBOTHBIX.

Tema 11. YesioBek 1 OKpYyKawOIIas cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX TpUYHHBL. Bo3jaeiicTBue demoBeka Ha Owocdepy.
3arpsi3HEeHUEe BO3AYIIHOM cpeasl. OXpaHa BO31yXa. 3arps3HEHHE BOAHOW cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpymienne noussl. OXpaHa IOYBEHHBIX pecypcoB. MI3MeHeHNe KinMara.

AHTpONIOreHHOE  BO3/CHCTBUE Ha PAacCTUTENbHBIN M KUBOTHBIM wmup. Oxpana
PacTUTENFHOTO U KUBOTHOTO MUpa. OCHOBHBIE NMPUHIUIIBI OXPaHbI PUPOAbl. KpacHble KHHUTH.
Oco60 oxpansiembie nipupoaubie Tepputopuu (OOIIT). borannveckue caapl U 300JI0THIECKHE
MapKu.

OCHOBHBIE IPUHIUIBI YCTOWYMBOTO PAa3BUTHS YeJIOBEYECTBA M MpUpPOAbl. PannonamsHoe
PUPOJIONOIL30BAaHUE M COXpaHeHHe OHOJoru4eckoro paszHooOpazus 3emuu. OOmue
3aKOHOMEPHOCTH TJI00aJIbHBIX AKOJIOTMUECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpH3nca
U €r0 BEPOSITHBIE NIOCIIEACTBHSI.

Pa3Butue MeTOOB MOHUTOPHHTA pa3BUTUSl OINACHBIX TEXHOTEHHBIX IIPOLIECCOB.
Cucmemmubie uccredosanusi nepexooa K pecypcocoepezaiowjeli U KOHKYPEHMOCHOCOOHOL



anepzemuxke. buonozuueckoe pasnoobpaszue u douopecypcul. Hayuonanvhvie ungopmayuonnsie
cucmemsl, obecnevusaiowue OOCMYn K UHGOpMayuu NO COCMOSHUIO OMOENbHbIX GUO08 U
akocucmem. OcHo8bl IKOpeaburumayuy IKocucmem u cnocobo8 bopvovl ¢ GLUONOBPEINCOCHUAMU.
Pexoncmpykyus MopcKux u HA3eMHbIX IKOCUCTIEM.
JdemoHcTpauMu
Tabmuubl w  cxembl: «3arps3HeHue atMmocdepbl», «3arpsa3HeHue ruapocheps,
«3arpsisHeHne  1ouBbl», «llapHukoBbIA 3 dexT», «Ocob0 oxpaHseMble PUPOTHBIC
TeppUTOpUN», «MOJesn ypaBiasieMoro MUpay.
Ob6opynoBanue: ¢ororpaguu OXpaHSEMbIX pPACTEHMH U KUBOTHBIX KpacHON KHMIH
Poccniickoit denepanuu, KpacHoi KHUTH pernoHa.



IINTIAHUPYEMBIE PE3YJIBTATBI
JINMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJlIbTaTaM OCBOCHHUS OOY4YarOIMIMMUCS
IpOrpaMM CpeaHero o01iero o0pa3oBaHus: JUYHOCTHBIE, METAIIPEAMETHBIE U IIPEIMETHBIE.

B cTpykType JTUYHOCTHBIX pe3ysibTaTOB OCBOEHHS MPOrpaMMbl 110 OMOJIOIMH BBIJEICHbI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAaHWE OOY4YaIOIMIMMHUCS  POCCHUHCKOW  TpakJaHCKOH
UJICHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEICICHHUIO,
Hanuyue momueayuu K OOY4EHUIO OHWOJIOTHM, yeleHanpasieHHoe passumue BHYTPEHHUX
yOeXJIeHUH JIMYHOCTH Ha OCHOBE KJIFOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAAULUN Pa3BUTUA
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYYAIOIIUXCS PYKOBOACTBOBATHCS B
CBOCH  JEATETBHOCTH  IICHHOCTHO-CMBICIIOBBIMH  YCTaHOBKaMH, TPHUCYIIUMH  CHCTEME
Ouosnornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUA ~ DKOJOTMUECKOW  KYJIbTYpHI,
cnocobHocmu cmagumy LENHU U CTPOUTH KU3HEHHBIE IIJIaHBbI.

JIMYHOCTHBIE PE3YNIbTAaThl OCBOCHHS MPOTPAaMMBbI 10 OMOJIOTHH JIOCTUTAIOTCS B €IMHCTBE
y4eOHOH M BOCIUTATEIBHON JESTEIHLHOCTH B COOTBETCTBHM C TPATUIIMOHHBIMH POCCHUICKHUMHU
COLMOKYJIbTYPHBIMU, UCTOPUYECKMMHU U JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMU B
oOmiecTBe MpaBWJIaMH M HOPMAaMU MOBEIEHHMS U CHOCOOCTBYIOT IpOLECCaM CaMOIIO3HAHMUSA,
CaMOBOCIIUTaHHSI ¥ CAMOPA3BUTHS, PAa3BUTHS BHYTPEHHEH MO3UIUH JIMYHOCTH, MATPUOTU3MA U
YBOKEHHS K 3aKOHY M IPABOMOPSAKY, YEIOBEKY TPYAa W CTapIIEeMy MOKOJCHHIO, B3aHMHOTO
yBaKEHUs, OEpe)KHOr0  OTHOIIEHUS K  KYIbTYPHOMY  HAaclequl0 M TPaJULUAM
MHOT'OHaIMOHaIbHOTO Hapoja Poccuiickoit deaepannu, npupoae 1 OKpyKarolei cpene.

JIMYHOCTHBIE PE3yABTATHI OCBOSHHS YUE€OHOTO mpenmera «BbHoiIorusy MTOJKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS CPOPMUPOBAHHOW BHYTPEHHEU
NO3ULMEH JMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAlMi, IO3UTUBHBIX BHYTPEHHMX
yOeXJIeHUM, COOTBETCTBYIOIMX TPAJULMOHHBIM ILIEHHOCTSAM pPOCCHHMCKOro  OOILEeCTBa,
pacumpeHue KU3HEHHOTO OIBITa M ONBITa JEATETLHOCTH B INMPOLECCE pean3allii OCHOBHBIX
HaIpaBJICHUH BOCITUTATEIBHON JESITEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpakIaHCcKOro BOCHMTAHMSA:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLMU  OOydaromerocs Kak aKTHMBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUICKOTO OOIIEeCTBA;

OCO3HAHHME CBOMX KOHCTHUTYIIMOHHBIX TIpaB M OO0SM3aHHOCTEW, YBaKEHHE 3aKOHA U
IPaBOMOPSIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH NEATEIBHOCTH MPU CO3JaHUU YU€OHBIX MPOEKTOB,
peleHny yueOHbIX U MO3HABATEIbHBIX 33]1a4, BHITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TO3UIMI0O TI0 OTHOIICHHWIO K SIBJICHUSIM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHUE  YUYUTBIBaTh B  CBOMX JIGHCTBUSX  HEOOXOAMMOCTb  KOHCTPYKTHBHOI'O
B3aWMO/ICHCTBHS JIFOJIEH C pa3HBIMU YOSKICHUSMH, KYJIbTYPHBIMU IEHHOCTSIMH U COIHATIBLHBIM
TIOJIOKCHHEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIIPOLIECCE COBMECTHOTO BBIIOJHEHHUS Y4EOHBIX,
MIO3HABATENBHBIX M HCCIENOBATEIbCKUX 3a/lad, YBaKUTEIBHOTO OTHOIICHUS K MHEHUIO
OTIITOHEHTOB MPH 00CYXIEHUH CIIOPHBIX BOIPOCOB OHOJIIOTUYECKOTO COICPIKAHMS,

TOTOBHOCTH K TYMaHHTapPHOH M BOJIOHTEPCKOH JIEATEIILHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTh POCCUIMCKOM IPaXK1aHCKOM NICHTUYHOCTH, MATPHUOTU3MA, YBAKEHUS K
CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTHM Iepel PonMHON, TOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, CBO¥ SI3BIK U KYJIBTYpY, MPOIILIOE U HACTOSIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccnn;



[IEHHOCTHOE OTHOIIEHHE K TPUPOJHOMY HACIEAMI0 U TaMSATHUKAM MPUPOIBL,
JoCTXKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIICHUE W pPa3BUTHE
OHOJI0TUM, TOHUMAaHKS 3HAY€HUs1 OMOJIOTHUH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B dKU3HU YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

ujeiHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY’)KCHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHHE AYXOBHBIX IEGHHOCTEH POCCUICKOT0 HApOa;

c(hOpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEILICHUS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYAYyIIEro;

OTBETCTBEHHOE OTHOIICHHME K CBOMM POIUTENISIM, CO3JaHUI0O CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IECHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATUIIUSIMH HAPOJOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOILICHHE K MHUPY, BKJIIOYAs 3CTETUKY ObITAa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILIICHHUIA;

MOHMMAaHKE YMOLIMOHAIILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BUIAX MCKYCCTBA, CTPEMJICHUE MPOSBIATH
KauecTBa TBOPYECKOM JIMUHOCTH;

5) d¢wusuyeckoro BocnuTaHUs, (GOPMHPOBAHMA  KYJLTYPbl 3/I0POBbSI M
IMOLUMOHAIBLHOTO 0JIAroONnoJIy4usi:

MOHMMAaHUE U peain3aius 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (340POBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPAaBUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUN U OTIHIXA,
perynsipHasi (u3MYeCKas aKTUBHOCTh), OEpPEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MUECKOMY U TICUXHUUECKOMY 3/I0POBBIO;

MOHMMAaHWE IEHHOCTH TPaBUJ WHAMBHUIYAbHOTO M KOJUIEKTHBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIINX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCJIEICTBUI M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHUS aATKOTOJS,
HAapKOTUKOB, KypEeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYY, OCO3HAHUE IIEHHOCTH MAacTePCTBa, TPYI0TIO0HE;

TOTOBHOCTb K aKTUBHOM JCSATEIHHOCTH TEXHOJIOTMYECKOM U COIMAIbHOM HAMPaBIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUJIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH  TaKyHO
JIeATEbHOCTb;

WHTEpPEC K Pa3Iu4HbIM cepaMm TMpodecCHOHATBHON NEeATeIbHOCTH, YMEHUE COBEpIIaTh
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccuu u peaTn30BbhIBaTh COOCTBEHHBIE JKM3HEHHBIE TUIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa3oBaHHUIO MU CaMOOOpPA30BaHUIO Ha MPOTSHKEHUU BCel
KU3HHU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

AKOJIOTUYECKH I1eJIeCO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY JKH3HU Ha 3emiie,
OCHOBE €€ CYILIECTBOBAHHS;

MOBBIIIICHHE YPOBHS SKOJOTHYECKOW KyIbTYphl: MPHOOPETEHUE OIBITa TIAHUPOBAHUS
MOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX TIOCTIEJCTBUN JIsI OKPYKAIOIIEH CPEJIbl;

OCO3HAHUE TJIO0AIBHOTO XapaKkTepa KOJIOTHIYECKUX MPOOJIeM U MyTeH HX PEIICHHS;



CIOCOOHOCTH MCITOJIB30BaTh MpHOOpETaeMble TIPU M3yYeHUH OWOJIOTUU 3HAHHS M YMEHHS
IpHU peIIeHuu TPoOJeM, CBS3aHHBIX C PAMOHAIBHBIM TMPUPOAOIOIB30BaHUEM (COOI0IEHUE
MPaBWJI IOBEACHUSA B NPUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECUSA B JKOCUCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, Onochepsl);

AKTUBHOE HENPUSTHE JCUCTBUM, MPUHOCAIIUX BPEH OKPYXKAIOIIEH NPUPOJHON cpelne,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIC YKOJIOTHUECKUE MOCISACTBHUS MPEIITPUHUMAESMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIMYM€ Pa3BUTOrO HKOJOTMYECKOIO MBIIIICHHS, SKOJOTMYECKOM KYJbTYPhI, OIbITA
JIEATEIIbHOCTH  DKOJOTMYECKOM  HAIpPaBJICHHOCTH, YMEHHUS PYKOBOACTBOBATbCA HMH B
M03HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAJIBbHOW ITPAKTHUKE, TOTOBHOCTHM K YYacTHI B
MPAKTUYECKOU IESITENBHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKd ¥ OOINEGCTBEHHOW TIPAKTUKH, OCHOBAaHHOTO Ha JHAJIOTe KYJBTYD,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJHUKYJIBTYPHOM MHPE;

COBEPILEHCTBOBAHUE S3bIKOBOM M UNTATEIBCKON KYJIbTYpbI KaK CpPEJICTBA B3aUMOICUCTBUS
MEXIY JI0JIbMU U ITO3HAHUS MUDA;

MOHMMAaHHUE CHEUPUKA OMOJIOTUU KaK HAyKH, OCO3HaHUs e€ posin B (POPMHUPOBAHUU
PaIMOHATILHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUH [EJIOCTHOTO MPEICTABICHHS 00 OKpPYKaoIEeM
MHpPE Kak O eIUHCTBE TPHUPOABI, YEJIOBEKa U OOIIECTBAa, B IIO3HAHUHM IPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHruy Mpo0IeM COXpaHEHHUs TPUPOTHOTO PABHOBECHS;

yOXKAEHHOCTh B 3HAYUMOCTH OWOJIOTHH JJII COBPEMCHHOW IHMBWJIM3AIMA: 00SCTICUCHUS
HOBOTO YpPOBHS Pa3BUTHUS MEIUIIMHBI, CO3/IaHUE MEPCINEKTUBHBIX OMOTEXHOJOTUH, CIOCOOHBIX
peliaTh pecypcHble MpoOaeMbl Pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTeH BBIXOAA U3 II00aNbHBIX
9KOJIOTHYECKUX MPOoOJieM U 00ecTieueHus Mepexoia K yCTOHYMBOMY Pa3BUTHUIO, PAIMOHATIHLHOMY
WCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYCHUU OMOJIOTHYECKUX 3HAHWM B LIETSAX TMOBBIMICHUS 0OIIei
KYJIbTYpPbI, €CTECTBEHHO-HAyYHOW T'PaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIIMOHAIBHON
TPaMOTHOCTH O0ydarouxcs, GopMUpyeMoil pu N3ydeHUH OUOJIOTHH;

MOHUMAaHWE CYIIHOCTA METOJIOB TO3HAHUS, MCIOJIb3YEMBbIX B E€CTECTBEHHBIX HayKax,
CITOCOOHOCTH HCIOJIb30BaTh MOJydyaeMble 3HAaHUS I aHaU3a W OOBSICHEHUS SBICHUUN
OKPYKAIOIIer0o MHUpPa M TPOUCXOISAMUX B HEM HU3MEHEHUH, yMEHHE JelaTh O00OCHOBAaHHBIC
3aKJTIOYEHHUS HA OCHOBE HAy4HbIX (DaKTOB W HMMEIOIIMXCS JAaHHBIX C LEJbI0 TONy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTh CaMOCTOSITEIBHO HCIOJIb30BaTh OWOJIOTHYECKUE 3HAHUS JUISl PEIICHHS
po0JieM B peambHBIX )KHU3HEHHBIX CUTYAIIHSIX;

OCO3HAHUE IIEHHOCTH HAy4YHOW AESATEIbHOCTH, TOTOBHOCTh OCYHIECTBISATH IMPOEKTHYIO U
HCCIIEIOBATENIbCKYIO IESITETbHOCTh MHANBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY O0pa30BaHUIO M CaMOOOpa3OBaHHIO, K
AKTUBHOMY TIONYYEHHUIO HOBBIX 3HAaHUU 1O OHOJOTUU B COOTBETCTBHH C JKU3HEHHBIMHU
NOTPeOHOCTAMH.

METAIIPEJMETHBIE PE3YJIbTATBI

MertamnpeaMeTHbIe PE3yJIbTaThl OCBOCHHS Y4eOHOTO TipeaMmera «buonorusy BKIIOYAIOT:
3HaUUMbIe JUIsI  (OPMHPOBAHMS MHUPOBO33PEHUS  OOYJAIONIUXCS  MEXIAUCITUTUTMHAPHBIC
(MeXMpeIMeTHBIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAOIINE IIEIOCTHOCTh HAYYHOW KapTUHBI MUpa
U crienu(rKy METOJIOB IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBJICHHE, TIPOIIECC, CHCTeMa, HaydHbIH (DaKT, MPUHIMI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, MCCIIEeIOBaHNEe, HAONIOJCHUE, M3MEpPEHUEe, DKCIIEPUMEHT U JIpyrue); YHHUBEPCAIbHBIC



ydeOHbIe JCHCTBUA (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISITUBHBIE), 00CCIICYHBAIOIINE
dbopmupoBanre (PyHKIMOHAIBHON TPAMOTHOCTH M COLMATbHOW KOMIIETCHIIMH OOYYarOIIUXCS;
CIIOCOOHOCTh o0yJaromuxcs HCIIOJIb30BaTh OCBOCHHBIC MEXIUCIUTUTHNHAPHBIC,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCajbHble yueOHbIE JAEWCTBUS B IO3HABATEIbHONH H
COLIMAJILHOM MPaKTHKE.

B pesynprare wu3yueHuss OMOJIOTMM HA YpPOBHE CpEIHEro oOImero oOpa3oBaHUS Y
oOygaromierocss OyayT chopMupoBaHBI MO3HABATEIbHBIC YHUBEPCAIBHBIC yUeOHBIC JEHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCaJbHble Y4eOHBbIE JEWUCTBUS, PETyJIATUBHBIE YHHUBEPCAIbHbBIE
yueOHbIe AeMCTBUSI, COBMECTHASI 1€ TEIbHOCTD.

MeranpeaMeTHbIe Pe3yNbTaThl OCBOSHUSI MPOTPAMMEBI CPEIHEro OO0IIero oO0pa3oBaHM
JIOJIKHBI OTPAXKATh:

Osgi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NO3HABATEIbHBIMH A€l CTBUSIMMU:

1) 6a3oBbIe JOrHYECKHUeE AeHCTBHS:

CaMOCTOSITENILHO (DOPMYITMPOBAaTh M aKTYyalM3UPOBATH MPOOJIEMYy, paccMaTpuBaTh &
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHMM 3HAHUN MPUEMBI JIOTMUECKOTO MBIIICHUS (aHAIN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 0000IIeHUs1), PaCKpPbIBaTh CMBICI OHOIOTHYECKUX
MOHSITHI (BBIICIATH HX XapaKTEPHBIC MPU3HAKH, YCTAHABIIUBATE CBS3H C APYTUMHU TIOHITHIMH);

OTIPECIIATh IEIN JEATEIBbHOCTH, 3a7aBas TMapaMeTPbl U KPUTCPUU HUX JTOCTHIKCHHSI,
COOTHOCHUTD PE3yIbTaThl AEITEIbHOCTHU C MOCTABICHHBIMU IIENISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TOHSTHUS JUisi 0ObsACHEeHUs (AKTOB M SIBICHUN KUBOU
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYKTUBHBIC, JCIYKTUBHBIC, 110 AaHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

MPUMEHSTh CXEMHO-MOJICIIbHBIE CPEACTBA JUISl MPEJICTABICHUS CYIICCTBCHHBIX CBS3CH U
OTHOIIICHUN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTax, a TaKKe MPOTUBOPEUHI Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh ITUIAH PEHICHHs TPOOIEMBI C YUETOM aHallM3a UMEIOIINXCS MaTepHalbHBIX
¥ HEMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATCIBHOCTH, OIEHUBATH COOTBETCTBUE PE3YJIBTATOB MEISIM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITENTbHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPadOTy B YCJIOBHUSIX pPEaTbHOTO, BHUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BHBaTh KPEATUBHOE MBITINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOJIEM.

2) 6a30BbIe HCCIEI0BATEILCKHE IeHCTBUS:

BJIQ/IETh HABBIKAMH y4€OHO-HCCIIEIOBATENFCKON U MPOEKTHOW AESITeNbHOCTH, HaBbIKAMU
pasperieHust mpooeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY ITOMCKY METOJIOB
peIIeHUs TPAKTUICCKHX 3a71a4, IPUMEHEHHUIO PA3IMYHBIX METOJIOB ITO3HAHUS;

UCIIONIb30BaTh PA3JIMYHbIE BUABI JCSITEILHOCTH IO TMOJYYEHHI0O HOBOTO 3HAHUS, €r0
UHTEPIIPETAIIMU, TTPEOOPA30BAHUI0 U MPUMEHEHHUIO B YYEOHBIX CHUTYallUSX, B TOM YHUCIE IPH
CO3/IaHUH YUCOHBIX M COITHATBHBIX TPOSKTOB;

(dbopMUPOBATh HAYYHBIA THI MBIIIICHUS, BIaJeTh HAYIYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BATENBbHON NEATEIHHOCTH WU
YKU3HEHHBIX CHUTYaITUsX;



BBISIBJISITH NPUYMHHO-CIICJCTBEHHBIE CBSI3M U aKTyaJlM3UpOBaTh 3ajady, BbIABUTATh
TUMOTe3y €€ pelieHHs, HAaXOAWUTh AapryMEHThl Uil JI0Ka3aTelbCTBA CBOMX YTBEPXKICHU,
3aJaBaTh apaMeTPbl U KPUTEPUU PEIICHUS;

aHAIM3UPOBATh TOJY4YEHHbIE B XOJ€ pEUICHHs 3aJauyd pPe3yibTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIIATh IIE€JICHANIPABICHHBIN IMOMCK IMEPEHOCa CPEACTB U CIIOCOOOB JEUCTBHUS B
npodeccuoHaNbHYIO Cpeay;

yMETh IMEpPEHOCUTh 3HAaHUS B  I[IO3HABATEIbHYI0O U  MPAKTUYECKyIO  o0iactu
KHU3HEIEATEIIHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00J1aCTei;

BBIIBUTAaTh HOBBIC HJEH, IpeAjiaraTb OPUTMHAIbHBIE MOJAXOAbI U PELICHHS, CTaBUTH
po0JIeMBbl U 3a/1a4H, JOMYCKAIOUINe aJbTePHATUBHBIE PEIICHNUS.

3) padora ¢ unpopmaumeii:

OpUEHTUPOBATLCS B PA3IMYHbIX MCTOYHMKAX HMH(OpManUU (TEKCTe yueOHOro mocolus,
HAYYHO-TIOMYJISIPHOM JUTEepaTrype, OMOIOTUYECKUX CIOBApAX U CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax pgaHHbIX, B UHTepHeTe), aHAIM3UPOBaTh WH(MOPMALMIO DPANIUYHBIX BUIOB U (QOpM
NPECTaBICHUS, KPUTUIECKU OLIEHUBATH €€ I0CTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

dopMynHpoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBIE METOABI INPH TOHCKE U O0TOOpe
Ounonoruveckoi nHGOpMaIuu, HEOOXOAUMOM /7S BBIIOJIHEHUS YUEOHbBIX 3a/1a4;

MpUOOpeTaTh OMBIT HCHOJIB30BaHUSA MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIB30BAHUS PA3ITUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAJBHYIO (OpPMY TIPEACTABICHHUA OHOJIOTUYECKOM
uH(popManuu (cxemsl, rpaduKy, JUarpamMmbl, TAOIUIIbI, PUCYHKHU U IPYTOe);

UCIIONIb30BaTh HAy4YHBIN $3bIK B KauecTBE CpeAcTBa Ipu paboTe ¢ OHOIOrHYecKOn
uHpOpManuel: TPUMEHITh XUMHUYECKHe, (PU3MYeCKHe W MaTeMaTUYeCKUe 3HAKW U CHUMBOJIBI,
dbopmynbl, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATIISAHOCTH;

BJaJeTh HABBIKAMU PpACHO3HABaHUS M 3alIMThl WHGpOpMaUMU, HH(OPMAIIMOHHON
0€30MacHOCTH JIUYHOCTH.

OBsJaieHne YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

1) oOenmue:

OCYILIECTBIIATh KOMMYHHMKAIIMK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUANIOre
WINA JIUCKYCCUU TI0 CYIIECTBY OOCYXTaeMoOi TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBIMIOJHEHUS TMIpeIUIaraéMoi 3a/Jadyd, YYWUTBIBATH HWHTEPECHl U
COIJIACOBAHHOCTh MO3MLUHI IPYTUX YUaCTHUKOB JUAIora UIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJibHBbIE CpeJCTBA OOLICHMS, MOHUMATh 3HAUYEHHE COLMAIBbHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUST KOH(PIMKTHBIX CUTYaIlUi, YMETh CMATYATh KOH(PIUKTHI U
BECTH MIEPETOBOPHI,

BJIAJICTh PAa3MUYHBIMU CIIOCOOAMU OOLIECHHMS U B3aMMOJEHCTBHS, MOHUMATh HaMEpPEHUS
JPYTUX JIOAEH, NPOSIBIATh YBaXHUTEIHHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyITHpPOBaTH CBOW BO3PAKCHUS;

pa3BEPHYTO M JIOTMYHO HW3JIaraTh CBOIO TOYKY 3pPEHHS C HCIIOJIIb30BAaHHEM SI3BIKOBBIX
CPEJICTB.

2) COBMECTHAs AeSITeJIbHOCTh:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W MHIMBHIyaIbHONH PabOTHI PH
peleHnn OMOJI0rHYecKol MpobieMbl, 000CHOBBIBATh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOEMCTBYS IPU peLIeHUH yueOHOM 3a/1auH;



BbIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JEMCTBUH ¢ y4y€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)X/10TO YIeHa KOJUIEKTUBA,;

OPUHUMATh eI COBMECTHOW JEATEIbHOCTH, OPraHW30BHIBATH W KOOPAMHHUPOBATH
JeHcTBUs MO €€ JOCTMXKEHHUIO: COCTaBIATh IIAH JEMCTBUHM, pacnpeneisaTh poyid € y4€ToM
MHEHHUH Y4aCTHUKOB, 00CYX/1aTh PE3yJIbTaThl COBMECTHOI paboThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJAa M KKIOr0 YYaCTHHKA KOMaHJbI B OOLIHI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeUlaraTb HOBBIE IPOEKTHI, OLEHMBATh WJEH C IO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYILIECTBIISATh MMO3UTHBHOE CTPATETUYECKOE IIOBEJACHHWE B DPA3IUYHBIX CUTYaIHsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh HMHUIIMATUBHBIM.

OgJialeHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM AeHCTBHSIMU:

1) camoopranu3amusi:

UCTIOJIB30BaTh OMOJIOTMYECKHE 3HAHUS [UIA BBIABICHHA NpOOJIeM M WX pEUICHHS B
KU3HEHHBIX M YUE€OHBIX CHUTYaIHsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHUI LIEJIEBbIE M CMBICIOBBIE YCTAHOBKU B CBOMX
JNeUCTBUAX M IMOCTYNKAaxX IO OTHOILEHHIO K ’KMBOH MPHUpPOJE, CBOEMY 3/I0POBBIO M 3/10pOBBIO
OKPYKaIOINX;

CaMOCTOSITENIFHO OCYIIECTBIIATH TO3HABATEIBHYIO JESTEIbHOCTD, BBISBISATH MPOOIIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJa4d B O0Opa30BaTENbHOW JESATEIBHOCTH U
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITENIFHO COCTABJIATH IUIAH PEUICHUS MPOOJIEMBI C YUETOM MMEIOILINXCSl PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOUYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpATh paMKH Y4eOHOI0 IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;

JieNlaTh OCO3HAHHBIN BBIOODP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTh 32 PEIICHHE;

OILICHUBATh MMPHOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IIUPOKOM SPYIUIIMH B Pa3HBIX 007aCTsIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CHUTYAIMsIM, BHOCHUTh KOPPEKTHBBI B JIEATEIBHOCTH, OICHHBATH
COOTBETCTBHUE PE3yJIbTATOB LIETSM;

BJIaJICTh HaBBIKAMU I103HABAaTEIbHON pe(IIEKCUU KaK OCO3HAHMsI COBEpIIAEMBIX NeHCTBUI
¥ MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, NCIIOIH30BATH MPHEMBI peQIIeKCUU
JUTSL OLIGHKY CUTYalllH, BHIOOPA BEPHOTO PEIICHIS,;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO NPUHUMATh PELICHUS 110 UX CHIKEHHUIO;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX MPH aHAIN3€E PE3Y/IbTaTOB JESITEIbHOCTH;

3) npuHsATHE CeOs1 U IPYTrUX:

IPUHUMATD ce0s1, TOHUMast CBOM HEJIOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPABO JAPYTUX Ha OMINOKHY;

pa3BUBATh CIIOCOOHOCTH IOHUMATh MUP C MO3UIMH APYroro YeJI0BeKa.

NPEAMETHBIE PE3YJIbTATbBI

[IpenmeTHbIe pe3ylbTaThl OCBOCHUS COJEpKaHHs ydeOHoro mpemmera «buomorus» Ha
yriIyOn€HHOM ypOBHE OpUEHTHPOBAHBI Ha obecnieueHne npoGuiIbHOro o0yueHust 00yJaronmxcs
O6uonornu. OHM BKIIOYAIOT: crenupUUecKue A OHOJIOTMM HaydHble 3HAHMSA, YMEHUS U
CrocoObl JEeMCTBUII MO OCBOECHHIO, HMHTEpPHpPETAllMd U MpeoOpa3OBaHUI0 3HAHUM, BHJbI
NEeSITeTHHOCTH TI0 TOJYYSHHIO HOBBIX 3HAHWH W WX TPUMEHEHHIO B Pa3NIMYHBIX y4eOHBIX, a



TaK)Ke B pEaJIbHBIX )KU3HEHHBIX CUTyalusax. [IpeaMeTHble pe3yabTaThl MPEICTaBICHbI 110 rojlaM
U3Y4EHHUS.

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» B 10 kaacce
JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHUM O MECTE U POJIM OMOJIOTHUU B CUCTEME €CTECTBEHHBIX HAYK, B
(OpMHpPOBAaHUN €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, B IO3HAHUM 3aKOHOB TPHUPOABI U
peneHny mpodIeM panroHaILHOTO IPUPOAOIOIB30BAHNUS, O BKJIAE POCCUICKUX U 3apyO0eKHBIX
YUEHBIX B Pa3BUTUE OUOJIOTUH;

BJIQJICHUE CHCTEMOI OWOJIOTMYECKUX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIOJATaoIue
OuoNorHYecKre TEPMHHBI U TOHATHSA (KH3Hb, KJIETKA, OPraHu3M, MeTadoIM3M, TOMEOCTas,
CaMOpETyYJISILMSL, CaMOBOCIIPOU3BEEHHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE),
ouonornueckue Teopun (kimerounas teopus 1. IlIBamna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopus HacnencrBeHHoctu T. Moprana), yuenus (H. M. BaBunoBa — o meHTpax
MHOr000pa3usi U MPOUCXOKIACHUS KyJIbTYPHBIX PAacCTEHMI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
NEPBOro MOKOJIEHMS, pacIIEIJICHHUs], YUCTOTHI FraMeT, He3aBUCUMOro HaciaeaoBanus . Mennens,
TOMOJIOTHUECKUX pPSAJOB B HaclelACTBeHHOW wu3MeHunBoctd H. W. BaBuioa), mpuHIUIBI
(KOMILIEMEHTapHOCTH );

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAY4YHOI'O MO3HAHUS, UCIOJIb3YEMbIX B OMOJIOrHYECKUX
MCCJICIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHUE, HA0III0ICHHE, SKCTICPUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U DYKApHUOT,
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, B TOM uuCle OakTepuid, rpuOOB, pacTEeHUH,
JKUBOTHBIX U YE€JIOBEKA, CTPOCHUSI OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  >KU3HEAEATEIbHOCTH, NPOTEKAIOIUX B OpraHU3Max pacTeHUM, >KUBOTHBIX U
YeNoBeKa, OMOJOTHYECKUX MPOIIECCOB: OOMEHa BellecTB (MeTa00In3M), IPEBPAILIEHUS SHEPTUH,
Opo’keHHs, aBTOTPO(GHOr0 U TreTepoTpoPHOro TUIOB MUTAHHS, (POTOCHMHTE3a U XEMOCHHTE3a,
MUTO3a, MeH03a, raMeToreHesa, IMOpuoreHe3a, NocTIMOPHOHATIBHOIO PA3BUTHS, PA3MHOKEHUS,
MHAMBUAYAJIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOreHe3a), B3aMMOJEWUCTBUS TE€HOB, IeTepo3Hca,
UCKYCCTBEHHOI'O 0TOODPA;

YMEHHE YCTAaHABIMBATh B3aUMOCBSI3M MEXAYy OPTaHOMAAMU KJIETKH M WX (PYHKIHUIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHEeW U UX QYHKIUSMHU, MEX]y OpfaHaMU U CUCTEMaMHU OPraHoOB Y
pacTeHMi, >KMBOTHBIX W 4YeJOBEKa M UX (QYHKIHUSAMH, MEXIy CHCTEMaMHU OPraHoOB U HX
GYHKUMAMH, MEXIy 3TalaMd OOMEHa BELIECTB, ATAallaMH KJIETOYHOIO LHKIA U KM3HEHHBIX
IIUKJIOB OPraHU3MOB, J3TalaMH SMOPHOHAIBHOTO PAa3BUTHUS, TE€HOTUIIOM U (PEHOTUIIOM,
¢deHoTUoM u pakTopamMu cpeabl OOUTaHUS;

YMEHHME BBISIBISITH OTIMYUTEIbHBIE NMPU3HAKHU JKUBBIX CHUCTEM, B TOM YHCIIE PACTEHH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHUE UCHOJIb30BATh COOTBETCTBYIOIINE apIyMEHThI, ONOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JJISl JOKa3aTelIbCTBA POJCTBA OPraHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIII;

YMEHHME pellaTh OHOJOTHYEeCKHe 3aJaud, BBIABIATH MPUYUHHO-CIIECACTBEHHBIE CBS3U
MEXIY HUCCIeAYEeMbIMH OHOJIOTHYECKUMHU TpOLleCCaMM U SIBJICHUSMH, J€laTh BBIBOJABI U
IIPOrHO3bI HA OCHOBAHMH ITOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE U MpPAKTHYECKHE padOThl, COOMIOIATh IpaBHUia MPU
paboTe ¢ yueOHBIM U JIa00paTOPHBIM 00OPYIOBAHHUEM;

YMEHHME BBIIBUIaThb THUIOTE3bl, MPOBEPATh HX DKCIHEPUMEHTAIbHBIMU CPEACTBAMH,
bopMynupys 1eNb UcCIeI0BaHNs, aHATM3UPOBATh MOJYUYECHHBIE PEe3YIbTaThl U JIENIaTh BHIBOJIBI,

YMEHHE Y4YacTBOBaTh B Y4EOHO-MCCIEAOBATEIICKON paboTe Mo OMOJIOTHH, SKOJOTUHA H
MEAMIIMHE, MPOBOJUMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, M MyOJIMYHO MPEICTaBIAThH
MOJIy4YE€HHBIE PE3yJIbTaThl HA YYEHUUECKUX KOHPEPEHIUSX;



YMEHHE OLIEHWBAaTh J3TUYECKHUE aCHEKThl COBPEMEHHBIX HCCJIEeIOBaHUN B 001acTH
Ouonoruu M MeIuIUHBI (KJIOHUPOBAaHHE, HCKYCCTBEHHOE OIJIOJJOTBOPEHHE, HAIpaBICHHOE
M3MEHEHUE TeHOMa U CO3JjaHHE TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYLIECTBIIATh OCO3HAHHBIN BBIOOp OyAyIel mpodeccuoHanbHON AeITeIbHOCTH B
oOnactu OMOJIOTHU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUHU, CEIHCKOTO X0341CTBa, MUIIEBON
IOPOMBIIIJICHHOCTH, YITyOJIATh TO3HABaTEeNbHBIA HMHTEPEC, HANPABICHHBIM Ha OCO3HAHHBIN
BBEIOOP COOTBETCTBYIOIIECH NPOGEecCH U TPOJODKEHHE OWOJIOTMYECKOTO 00pa3oBaHUs B
OpraHHu3aIMsaX CpelHero NpohecCuoHaIbLHOTO U BBICIIEr0 00pa3oBaHUsl.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs YydeOHoro mnpenmera «buonorus» B 11 Kaacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUW O MECTE U POJU OMOJOTMH B CUCTEME €CTECTBCHHBIX HAYK, B
(GbopMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IMO3HAHUU 3aKOHOB
IPUPOJBI U PEUICHUH SKOJIOTMYECKUX MPOOJIEM YeIOBEUeCTBa, a TaKkKe B PELICHUH BOIIPOCOB
palMOHAILHOTO TPUPOIONONBG30BaHUs, U B (OPMUPOBAHMM IICHHOCTHOTO OTHONICHHS K
npupojie, oOIIECTBY, YEIOBEKY, O BKJIaJie POCCUUCKUX M 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMEHHE BJIaJIeTh CHCTEMON OMONOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpeAeTCHUS U
NOHMMAHUE CYIIHOCTH OCHOBOIOJArarouMX OWOJIOTUYECKUX TEPMUHOB U HOHATUH (BUL,
sKocucTema, Ouocdepa), Omonormdeckue Tteopun (dBoiroMoHHas Teopus Y. JlapBuHa,
CUHTeTHUecKass Teopus sBomtonuu), ydenus (A. H. CeBeproBa — 0 MyTsSX W HampaBICHHIX
sBostonnu, B.W. Bepranckoro — o 6mocdepe), 3akoHbl (reHeTHYeckoro paBHoBecus Jx. Xapau
u B. BaiinGepra, 3apoasieBoro cxonactsa K. M. baspa), npaBuna (Munumyma lO. JIubuxa,
HKOJIOTMYECKOI MUpaMuabl S3HEPTUn ), runoressl (runote3a «mupa PHK» V. 'unbepra);

YMEHHE BIAJETh OCHOBHBIMH METOJAaMH HAyYHOTO TIO3HAHMS, WCIONb3yeMbIMH B
OMOJIOTUYECKUX KCCIEAOBAHUAX JKUBBIX OOBEKTOB W OJKOCHUCTEM (OMMCaHUE, H3MEpEHue,
Ha0JII0/IeHUe, SKCIIEPUMEHT), CIIOCOOaMU BBISIBJICHUS] U OLIEHKM aHTPONOT€HHBIX M3MEHEHUH B
PUPOJIE;

YMEHHUE BBIIETATh CYLUIECTBEHHBbIE NPU3HAKU: BHJIOB, OHMOI€OIICHO30B, IKOCHUCTEM U
O6uocdepsl, CTaOMIM3UPYIOIIEro, MABIKYIIETO W pa3pbIBAIOIIEr0 €CTECTBEHHOro 0TOopa,
AJJIONATPUYECKOr0 U CUMIATPUYECKOT0 BU000pa30BaHus, BIUSHUS JIBUKYIIUX CHII 3BOJIIOLUU
Ha reHO(OH] MONYJSLUHU, NPUCIOCOOIEHHOCTH OPraHU3MOB K cpefie OOUTaHus, YyepeloBaHUs
HaIpPaBJICHUH 3BOJIOLUHU, KPYTOBOPOTA BELLIECTB M MIOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHME YCTAaHABIMBaThb B3aHMMOCBS3M MEXAY IIPOLIECCAMHU DSBOJIIOLHUM, JABMKYILIUMU
CHWJIAaMH aHTPOIIOTe€HEe3a, KOMIOHEHTAaMHU PAa3JIMYHBIX 3KOCHCTEM U MPUCIOCOOJIEHUSAMU K HUM
OpraHU3MOB;

YMEHUE BBISIBJIATh OTJIMYUTENIbHBIE TPU3HAKHU KUBBIX CUCTEM, MPUCIIOCOOICHHOCTh BUI0B
K cpefe oOuTaHMs, aOMOTHYECKMX M OMOTHYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aHMMOCBs3eH
OpraHU3MOB B COOOIIECTBaX, aHTPOIOT€HHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOUINE apryMEHThI, OMOJOTHYECKYI0 TEPMUHOJIIOTHIO U
CUMBOJIUKY [UIsl J0Ka3aTelIbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMAaTHYECKUX TpYIII,
B3aMMOCBSI3M OpPTraHU3MOB U Cpebl OOMTAaHHUS, €IWHCTBA UYEIOBEUECKUX pac, HEOOXOAMMOCTH
COXpaHEHMs] MHOrooOpasusi BHAOB M DKOCHCTEM KaK YCIIOBUS COCYLIECTBOBAHMSI MPUPOJIBI U
YeJI0BEYECTBA;

yMEHHUE pelaTh OWOJOTHYECKUE 3a/adM, BBIABIATH NPUUYUHHO-CIEJICTBEHHBIE CBS3U
MEXIy HCCIeAYeMbIMH OHOJIOTHYECKUMHU TpOLlecCaMM U SIBJICHUSMH, J€1aTh BBIBOJABI U
IIPOTHO3bl HA OCHOBAHMH IOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE U IpaKTHUecKue paboThl, coOII0AaTh MpaBuia Mpu
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 00OPYIOBAHHUEM;



YMEHHUE BBIIBUTaTh THUIOTE3bI, TPOBEPATh HUX OSKCIEPHUMEHTAIHLHBIMH CPEICTBAMH,
bopMynupys 1IeNb UCCIACIOBAHMS, aHATU3UPOBATH MOJYUCHHBIC PE3YJIbTAThI U JICIATh BBIBOJIBI,

YMEHHE y4acTBOBAaTh B Yy4eOHO-HCCIECIOBATEIbCKOW paboTe MO OMOJIOTHH, IKOJOTHUU U
MEIUIMHE, MPOBOAUMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOIIECTB, W MyOJIMYHO IMPEICTABIISATH
MOJTyYCHHBIC PE3YJIbTAaThl HA YUCHUYECKUX KOHPEPEHIHUIX;

yYMEHHE OIICHUBATh THUIOTE3bl W TEOPUH O MPOUCXOKICHUU JKU3HH, 4YEJOBEKa U
YeJI0BEYCCKUX PAC, O IMPHYUHAX, MOCICACTBUAX M CIIOCO0aX MPEAOTBPAIICHUS TITOOATBHBIX
U3MEHEHUH B 6uocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP OyayIei mpodheCCHOHATBHON ICATEIILHOCTH B
obmactd  OWOJIOTMH, OSKOJOTMH, [PHPOJOINOJIL30BAHKS,  MCIUIUHBI, OHOTEXHOJOTHH,
[ICHXOJIOTHH, BETCPUHAPHH, CEIBCKOTO XO3SWUCTBA, MHIIEBOW MPOMBIIIJICHHOCTH, YIIYOJsATh
MO3HABATENIBHBI WHTEPEC, HANpABICHHBI HA OCO3HAHHBIA BBHIOOP COOTBETCTBYIOIICH
npopeccud M TPOJOIDKEHUE OHMOJIOTMYECKOro 00pa3oBaHMs B OPraHU3ALMUSAX CPEIHEro
MPOECCHOHAIBHOTO U BBICIIETO 00pa30BaHMS.












