Boinucka u3z OOII COO,
YTBep:KIeHHasi MPUKA30M
Ne 99 ot 01.09.2025 .

Pa6ouyass nporpamma
yuyeOHoro npeamera «buosiorus» (yriyoJeHnsiii yposens) ais 10-11 kaaccos.

Copnepxanue o0yyeHus
10 kaace

CopnepxaHue IpPOrpaMMbl, BBIIEICHHOE  KYPCUBOM, HE BXOAUT B  IPOBEPKY
rocyJIapcTBeHHOM uToroBou arrecranuu (I'MA).

Tema 1. Buosorusi kKak Hayka

CoBpemeHnHast 6uonorusi — KOMIUIEKCHas Hayka. Kparkas uictopusi pa3BUTHsS OHOJIOTHH.
buonoruueckue Hayku M u3ydaemble UMH MpoOiembl. DyHpaameHTaldbHbIE, NPUKIATHBIE U
MOMCKOBBIC HAYYHBIE HCCIIEAOBAHUS B OMOJIOTHH.

3HadyeHrne Ouojoruu B (HDOPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. IIpodeccun, cBszanHple ¢ Owuosorueil. 3HaueHWe OWOJOTHM B MPAKTUYECKOU
JESTEIbHOCTH YEJIOBEKa: MEAMIIMHE, CEJIbCKOM XO34HCTBE, IPOMBIIUIEHHOCTH, OXpaHe
MIPUPOJIBI.

JleMoOHCTpaL U

[Toptpetsr: Apucrotens, Teodpact, K. JIlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apsei, I
Mengens, B. W. Bepuanckuii, U. II. IlaBnos, M. M. Meunuko, H. M. Baswios, H. B.
Tumodees-Pecosckuii, [Ixx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmunel u cxembl: «CBsi3b OMOJIOTUHU € APYTMMHU Haykamu», «CrcremMa OMOJOTHYEeCKUX
HayK».

Tema 2. 7KuBble cucTeMbl U UX H3yYeHHE

JKuBble cuctembl Kak mpeamer u3ydeHus ononoruu. CBONCTBA JKUBBIX CUCTEM: €ITMHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTb WU ILIEJIOCTHOCTb, CIIOXKHOCTh U  YHOPSAAOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb, = CAaMOOpPraHM3alus, CaMOBOCIIPOM3BEICHHE, Pa3ApPakKMMOCTh,
M3MEHYUBOCTb, POCT U pa3BUTHE.

VpoBHM OpraHu3aldd >KUBBIX CHUCTEM: MOJIEKYJISIPHBIM, KIETOYHBIM, TKaHEBBIN,
OpraHNU3MEHHBIM, MO YJIILIHOHHO-BUI0OBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
6uocdepusbiil. IIporeccsl, NPOUCXOASIINE B KHUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
Kuzsp kak hopma cymectBoBaHus Marepuu. Hayku, uzydaromiye KUBble CUCTEMbl HA Pa3HbIX
YPOBHSIX OpTraHHU3alUu.

N3yuenune xuBbIX cucteM. MeToapl Ouonorudeckod Haykw. HaOmrogeHue, n3mepeHwue,
DKCIIEPUMEHT, CHCTEMaTu3auus, MeTaaHanus3. [loHsaTHe o0 3aBUCUMONH M HE3aBHCHUMOM
nepemeHHo. IlmanmpoBanne skcnepumenta. [locraHoBka u mpoBepka rumore3. Hynesas
runote3a. [loHsaTHE BEIOOPKH U €€ Jo0CTOBepHOCTh. Pa3bpoc B Omonornueckux AaHHbIX. OueHka
JIOCTOBEPHOCTH MOJIYUEHHBIX pe3yslbTaToB. [IpHunHbBI MCKaXKEHHUSI PE3yJIbTaTOB HKCIIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaL UK

Tabmuer U cxembl: «OCHOBHBIE MPU3HAKU JKU3HU», «DBUOIOTHYECKHE CHCTEMBI»,
«CBOICTBA KUBOW MaTepumn», «YpOBHU OpraHU3aIUU KUBOW MPUPOb», «CTpOECHUE KUBOTHOU
KieTkn», «TkaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEYECKOrO0  OpraHu3May,
«buoreorienos», «buocdepan, «MeTobl H3yUdSHHS] JKUBOU MPUPOIBI.

O6opynoBanue: 1abopaTtopHOe 000pYIOBAHUE ISl POBEACHUS HAOIOACHUN, N3MEPECHHUIA,
SKCHEPUMEHTOB.

IIpakTuyeckas padora «/crnonap30BaHHe Pa3TUYHBIX METOJOB MPU M3YUYEHHH KUBBIX
CUCTEMN.



Tema 3. buosnorus KjieTku

Knerka — cTpykTypHO-QYHKIHMOHAIbHAS €IUHULA KUBOrO. VICTOpHS OTKpBITUS KJIETKH.
Pabotsr P. I'yka, A. JleBenryka. Kinerounas teopus (T. IlIBann, M. Illlneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIIETOYHOU TEOPHH.

MeTtoapl MOJEKYJISPHOM M KJIETOYHOW OHOJOTMH: MHUKPOCKONHMS, Xpomarorpadus,
anekTpodope3, METOJ, MEUYeHbIX AaToMOB, AudQepeHnuanbHoe  EeHTPUPYTHpOBaHUE,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (uUKCUpOBAHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHSL.
Kongoranvnas muxkpockonus. Bumanvnoe (npusicuznennoe) uzyuenue Kiemox.

JleMoOHCTpaLuu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTUSA METOJIOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIIPENapaTbl PACTUTENbHBIX, KUBOTHBIX U
OaKTepHaIbHBIX KJIETOK.

IIpakTuyeckas padora «/3ydeHWe METOJOB KIJIETOYHOH Owonormm (xpomartorpadus,
anekTpodopes, nuddepennnansHoe neHTpudyruponanue, [TLP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKU

XVMMHUYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKpPOIEMEHTHL. Bona n e€ posb
KaK pacTBOpHUTENS, peareHTa, y4yacTHe€ B CTPYKTYPUPOBAaHHM KJIETKH, TEIJIOPETYIISALHUN.
MuHepanbpHble BEILIECTBA KIETKH, UX OMooruyeckas pojib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKU. buonornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBoi Mouiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHAs
CBs3b. BTOpuuHas, TpeTuyHas, 4yeTBepTHUYHAs CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccugukarus 6enkos. buonorunueckue GyHkuu 6enkos. [lpuonut.

VYrneBonpl. MoHOcCaxapuabl, AUCaXxapuibl, OJIMTOCAXapuAbl W mojucaxapubl. OOmuit
IUIaH CTPOEHUS U (U3NKO-XUMHUECKHE CBOICTBa yrieBoaoB. buonornuyeckue ¢yHKIMU
YTJIEBOJIOB.

Jlunuasl.  I'mapodmnbHo-rHapodoOHBIe  cBoifcTBa.  Knaccudukaums — aunmaos.
Tpurnuuepuasl, Gochoaunuabl, BOCKU, crepouipl. buonornyeckue pynkuuu nunugos. Odume
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JIHK u PHK. Ctpoenne HyknenHoBbIX KucioT. HykneoTuuasl.
[Tpunuun xommuiementapHocTt. IlpaBmino Yapradgda. Crpykrypa JJHK — nBoitHas crupais.
Mecronaxoxaenue u 6nonorndeckue ¢pynkuuu JHK. Buasr PHK. @ynkunu PHK B kietke.

Crpoenune monekyinsl AT®. Makposprudyeckue cBa3u B moiiekyine AT®. buosornyeckue
¢ynkuuu  AT®. BoccTaHoBieHHBIE TMEPEHOCUYUKH, UX (QYHKUMU B KiIeTke. /pyeue
HYyKaeo3uompugocgamol (HTD,). CexBenupoBanne  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNRMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosiorus: OMOXUMHUYECKHE U OMO(pU3MUYECKHE HCCIEIOBAHMS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl OuoOMoNeKyl. Mooenupoganue cmpykmypol u QYyHKYui
Ouomonexyn u ux komniekcos. Komnvromepnwiii ouzatin u opeanuieckuii cunmes OUOMONIEKYI U
UX HenpUpOOHbIX AHALO208.

JleMoOHCTpaLun

[Hoptpetsr: JI. [Toaunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, @. Caurep, C.
[Ipy3unep.

[uarpammsl:  «PacnpenencHue XUMHUYECKHX JJIEMEHTOB B HEXKHMBOW  IIPUPOACY,
«Pacnipenenenne XUMAYECKUX JIEMEHTOB B )KMBOU ITPUPOLEY.

Tabmuubl u cxemsl: «llepuoanyeckas TabiMIa XMUMHUYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYyJbl BOAbI», «BemectBa B cocTaBe opraHusmMoB», «CTpoeHHE MOJIEKYJbl Oenkay,
«CTpyKTYpbl OEnKOBOW MOJEKYNIb», «CTpoeHHE MOJEKYN YrieBoaoB», «CTpoeHHEe MOJEeKYI
munuaoBy, «HykiienHOBbIE KUCIOTH», «CTpoeHue MONEKYIbl ATD.



Ob6opynoBanue: XUMUYecKas ocyia 1 000pyIoBaHHE.

JladopaTropnasi padora «OOHapykeHHE OCJTKOB ¢ IMTOMOIIBbIO0 KaY€CTBEHHBIX PEAKITUI».

JlabopaTopnas pa6ora «lccnenoBaHne HyKIEMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. Ctpoenue u GyHKIMH KIETKH

Tunsl KIETOK: 3yKapuoTHYecKass M mpokapuoruyeckas. CTpyKTypHO-GYHKIIMOHAJIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHue MpOKAPUOTHYECKOW KieTkh. KierouHnas cTeHka OakTepuii W apxei.
OcoOeHHOCTH CTPOCHUS TeTepOTPO(PHOI 1 aBTOTPO(HOM MPOKAPHOTHUECKUX KIIETOK. MecTo H
POJIb IPOKAPHOT B OMOIEHO3aX.

Crpoenrie U (QyHKIIMOHHPOBAHUE dYKapHOTHUECKOW KieTkH. [Inmasmarndeckas memOpaHa
(mmazmanemma). CTpykTypa IUIa3MaTuyeckoil MeMOpanbl. TpaHCIOPT BeHIECTB 4Yepes
IUTa3MaTHYECKyI0 MeMOpaHy: maccuBHBIN (nuddy3us, obneruéHHas nuddysus), aKTUBHBIA
(mepBUYHBIA M BTOPUYHBINA aKTHBHBIA TpaHcmopT). [lomymponunaemocts memOpansl. PaGota
HATPHUII-KaJIMEeBOr0 Hacoca. DHAOMUTO3: MUHOIUTO3, paronnTo3. Dk30uuTo3. Kinerounas creHka.
Crtpykrypa v QyHKIUHU KJIETOYHON CTEHKU pacTEeHUH, rprOoB.

Huronmnaszma. Llutozons. Llutockener. JIBmwxenue murTomiazmMbel. OpraHoujbl KIETKH.
OpHoMeMOpaHHbIE OpraHOUIbI KJIETKH: sHAoIIazmaTrudeckas cetb (JI1C), anmapar [Nonbaxwy,
JM30COMBI, WX CTpOeHHE W (QYHKIUHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMIOB KIIETKH.
CtpoeHue TrpaHyIIpHOTO peTukynyma. Mexanusm wuanpasienus 6Oenkos 6 OIIIC. Cuntes
pactBopuMbix  OenmkoB. CuHTE3  KJIeTOUHBIX  MeMmOpaH. [maakwii  (arpaHymspHBIN)
SHJOIIa3MaTH4eCcKuii peTukyiayM. CekpetopHas QyHkuus annapara [onbmxu. Moougurayus
benxoes 6 annapame I onvoorcu. Copmuposexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyonu pactutenbHbIX kieTok. Kierounsrii cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWIBl KJIETKH: MHUTOXOHIPUHU, MIACTUIBL. [Ipoucxoorcoenue
mumoxonopuu u naacmuo. Cumbuocenes (K.C. Mepedxckosckuil, JI. Mapzynuc). CTtpoeHue u
GYHKIMM MHUTOXOHIApUH W miacTul. llepBUuHbIe, BTOPUYHBIE M CJIOXKHBIE IJIACTH]IbI
(OTOCHHTE3UPYIOIUX 3YKapuoT. XJOPOIUIACThl, XPOMOIUIACTBI, JIEHKOMIACThl ~ BBICHIMX
pacTeHuM.

HememOpannble opranouab! kietku CTpoeHne M (yHKIHHM HEMEMOpaHHBIX OpraHOMI0B
kietku. PubGocombl.  Ilpomescymounvie @uramenmol. MuxpouiaMeHTbl. AKmuHo8ble
Muxpogunramermol. MBIIIIEUHBIE KICTKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIULEUHbIX KIemOK.
MuxkpotpyOouku. Knerounsii meHtp. CTpoeHHEe U JBHKEHHE JKI'YTUKOB M PECHHUYEK.
MuxkpotpyOouku nutoriasmsl. Llentpuons. benku, accoyuuposannvie ¢ MuKkpoguiameHmamu u
mukpompyboukamu. Momopmsie 6enku.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHUE M (DYHKIUH.
SAnepusiit 6enkoBbIl MaTpukc. [IpocTpaHCTBEHHOE pacmonoXkeHHe XPOMOCOM B MHTepha3zHOM
aape. dyxpomamun u 2emepoxpomamut. belku XpomMaTHHa — THCTOHBL. /[unamuxa s0epHoll
0001104KU 8 Mumose. foepHuill mpancnopm.

Knerounsle  BkitoueHus.  CpaBHMTENbHAsh  XapaKTEpPUCTUKA  KIETOK  JYKapHOT
(pacTUTENBHOM, KUBOTHOM, FPUOHOI).

JleMoHCTpanuu

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

Tabmuubl U cxembl: «CTpoeHHE SYKApHOTHYECKOH KIeTKu», «CTpoeHHe >KUBOTHOM
KJIETKH», «CTpOEHUE PACTUTENBHON KIETKW», «CTpOCHUE MUTOXOHIAPUNY, «Aapoy», «CTtpoeHue
IIPOKAPUOTUYECKOUN KIIETKI.

O6opynoBaHue: CBETOBOW MHKPOCKOM, MHKpPOIpenapaThl PacTUTENbHBIX, MKHUBOTHBIX
KJIETOK, MUKPOIIpEnapaThbl 0aKTepUaIbHBIX KJIETOK.

JlaGoparopHas padora «/3yueHue CTpOeHHS KIETOK Pa3IuYHbIX OPraHU3MOB).

IIpakTnyeckas padora «/3ydeHne CBONCTB KJIIETOUHONH MEMOpPaHBD».



JlabopaTopnas padora «/ccnenoBaHue mia3mMonu3a U AEMIA3MOJIM3a B PaCTUTENIBHBIX
KIIETKax».

IIpakTyeckas padora «3yueHue IBUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BeleCTB M NPeBPallleHUE IHEPTUN B KJIETKe

AcCUMMIISINS ¥ JUCCUMIISALUS — B CTOPOHBI MeTabonu3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTPOGHBIH M reTepoTpoHBId. Yyactue Kuciopoga B OOMEHHBIX — Ipolieccax.
Ounepreruyeckoe obecreueHne kieTku: mnpespameHue AT® B 0OMEHHBIX MpoIreccax.
depMEeHTATUBHBIN XapakTep peakUuid KIeTOYHOro Mmerabonusma. depMeHThl, UX CTpOEHHE,
cBoiicTBa W MexaHu3M jaedcTBus. Kodepmentsl. OTnuuns (GepMEHTOB OT HEOPraHHMYECKUX
KaTain3aTtopoB.  benku-akTuBaTtoppl M OEIKU-MHTMOUTOPBI.  3aBUCHUMOCTh  CKOPOCTH
(epMEHTATUBHBIX PEAKIHHA OT PA3IMYHBIX (PaKTOPOB.

IlepBUYHBI CHHTE3 OpraHMYECKHUX BeEIIECTB B KieTke. DoTocuHTE3. AHOKCUSEHHbIU U
oKcuceHnvlll  pomocunmes 'y obaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbl
peakyuonHoz2o yenmpa. Ponb xyopomnactoB B mpouecce (porocuHTe3a. CBETOBas U TEMHOBas
dazel. @omoovixanue, Cz., Cs. u CAM-munvt pomocunmesa. IIpogyKTUBHOCTE (HDOTOCHHTE3A.
Briusinue pa3nuuHbIX GakTOpoB Ha CKOPOCTh (POTOCHHTE3a. 3HauUeHHe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HHUTPH(PHIHPYIOIIHE
OakTepuH, xKeae300aKTepun, cepodaKkTepun, BOJOPOJHbIE OaKTepuu. 3HaUeHHE XEMOCHHTE3A.

AnaspoOHbIe opraHu3Mbl. Bunbel Opoxenus. [IpoaykTel OpoXeHHS W MX HCHOJIb30BAHUE
4eJI0BEKOM. AHa’poOHbIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOIMH U BO30yIUTENH
0one3Hel.

AdpoOHBIE OpraHM3Mbl. OTambl YHEPreTHUecKoro obmeHa. IlonroToBUTENbHBIM 3Tam.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIOKO3HI.

bronornueckoe OKUCIEHHE, WM KIETOYHOE JbIXaHue. Pojlb MUTOXOHApPUI B Mpoleccax
O6uonoruueckoro okucienus. Luxinueckue peakuuu. OKHcauTeNnbHOE (OCHOPHINPOBAHUE.
Onepeuss membpannozo zpaouenma npomonos. Cunmes ATD: paboma npomonnoi ATD-
cunmasel. llpenMyiiectBa a’poOHOrO MyTH OOMEHa BEIIECTB IMEpel  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPreTHIECKOT0 OOMEHa.

JleMoOHCTpaL U

IToprpersr: k. Ilpuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Onrensrapar, 1.
Murtuemn, I'. A. 3aBap3uH.

Tabmuupbl 1 cxembl: «POTOCHHTE3», «DHepreTudeckuii oomen», «bunocunres Oenkay,
«Ctpoenue pepmMeHTa», «XEMOCHUHTE3.

Ob6opynoBaHue: CBETOBOM MHUKPOCKOII, 000pYJ0BaHUE JJIsl IPUTOTOBJIECHHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKONW aKTUBHOCTH (epMEeHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaasbl)y.

JlaGopaTtopnas paGora «l3yueHne (epMEHTATUBHOTO pacUICIUICHUsS MepoKCHaa
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKaX.

JlaGopaTopHnas pa6ora «CpaBHeHHUE NMPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

Jladoparopnasi padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JTBIXAHUSI.

Tema 7. HacneacTrBeHHass HHpOPMALMsS M pean3anus eé B KJeTKe

Peakuuu matpuuHoro cuHtesa. [IpHHIMI KOMIJIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOIO
cuHTe3a. Peanm3anusi HacleNCTBEHHOW WHQopMaIuu. [ eHeTHYeCKHil KO, €ro CBOWCTBA.
Tpanckpunuus — matpuudblii cuHTe3 PHK. [IpuHIMOBI TpaHCKPUINIIMK: KOMIIJIEMEHTAPHOCTb,
aHTUNApaIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuynvix PHK 6 sykapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ stanbl. Yuactue TpancnoptHeix PHK B GuocunTtese Oenka. YcnoBust
ouocuHTe3a O6enka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B OnocuHTE3e OerKa.

Coepemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuszalys TeHoMa y MPOKapuoT U
9yKapuoT. Perymsiius akTMBHOCTH T€HOB y mpokapuoT. ['umoreza omepona (®. XKakoo, XK.



Mano). MonekynapHvle mexaHuzmvl Kcnpeccuu 2enog y aykapuom. Ponv xpomamuma 6
peayaayuu pabomsl 2enog. Perymsius oOMeHHBIX MpoiieccoB B kieTke. Kierounslii romeocTas.

Bupycel — HekiieTouHbIe (OPMBI KU3HH U OOJIMTaTHBIE Mapa3uThl. CTPOEHUE MPOCTHIX H
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, Oaktepuodaron. JKusneuwwiti yuxn J{HK-cooeporcawyux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasda,
unmezpasa.

BupycHbie 3a0oneBaHusi uyenoBeka, KHBOTHbIX, pactenuid. CIIMJ], COVID-19,
COLIMAJIbHBIE U MEUIIMHCKHE MTPOOJIEMBI.

Buoungopmamura: unmeepayus u ananus bonvuux maccusos («bigdatay) cmpyxmypruvix
buonoeuveckux OauHvix. Hanomexmonoeuu 6 oOuonoeuu u meouyuwe. Ilpocpammupyemvie
@ynxyuu 6enxos. Cnocobwvl docmasKu 1eKkapcms.

JdeMoHcTpannn

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

Tabmuer u  cxembl: «buocuHTe3 Oenka», «['eHeTnueckuid Koa», «Bupycem»,
«bakrepuodaru».

IIpakTuyeckas padora «Co3aHue MOJEIN BUPYCay.

Tema 8. ’/KuzHeHHBbIH UK KIE€TKH

Knerounslii nuki, ero mepuoisl U perymauus. Murepdpaza u muto3. OcobeHHOCTH
MIPOIIECCOB, MpoTekaromux B uHTepdase. [loaroroBka kieTku K neneHuto. [IpecuHTeTHYCCKUI
(TTOCTMUTOTUYECKHI), CHUHTETHYECKUA M TMOCTCHHTETUYECKUI (MPEMUTOTUYECKUI) MEePUOIbI
uHTEpPasbl.

Marpuunbii  cunre3 JHK — pemmkanusa. Ilpunnuner  permkamuu — JIHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBI  CHHTE3, aHTUIIAPAUIETLHOCTh. MexXxaHu3M
permmkauun  JIHK.  Xpomocombl. Ctpoenne xpomocom. Temomepsl u  Teromepasa.
XpOMOCOMHBIII HA0Op KJIETKHM — KapUOTHUIl. JIMIJIOWIHBIA M TaryiouJHbIA HAO0OPbI XPOMOCOM.
['omonornynsie XxpoMocomsl. [1010BbIE XPOMOCOMBI.

Henenune kietku — mMuto3. CTaguu MHUTO3a W MPOUCXOJANINE B HUX MPOLECCH. THIIBI
Muto3a. Kapuoknnes u nutoknHes. buonornueckoe 3HaueHHE MUTO3a.

Perynsiiiust mutoTHUeCKOTO IMKIA KIETKU. [IporpamMmmupyemasi kjieToyHas Tuleinb —
arnomnTo3.

Knerounoe s1po, XpoMocoMbl, GyHKIIMOHANIbHASI TEHOMUKA. Mexanuzmvl nporugepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemox. «LJugpposasn knemrxa» — buoungopmamuueckue
MoOoenu hYHKYUOHUPOBAHUSL KILEMKU.

JleMoHCTpanuu

Tabmumpl 1 cxembl: «KW3HEHHBIA MUK KIETKH», «Muto3», «CTpOCHHE XPOMOCOMY,
«Pemmukanusa JJHK».

OOGopynoBaHue: CBETOBOW MHKPOCKON, MHUKpompenaparbl: «MuUTO3 B KJIeTKax KOpeIiKa
JTyKay.

Jlaboparopnasi padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOIIpeTapaTax.

JlabopaTopnasi pa6ora «HaOmroneHne MuTo3a B KIETKAaX KOHUMKA KOpeEIIKa Jyka (Ha
TOTOBBIX MUKPOTIpErapaTax ).

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3moB.  OJHOKJIETOYHBIC, KOJOHHAIIbHBIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUHEICSATEIbHOCTH OJHOKIETOYHBIX Opranu3moB. bakrepuu,
apxeu, OJTHOKJIETOYHbBIE TPUOBI, OJHOKIETOUHBIE BOIOPOCIH, IPYyrue IpOoTUCTHL. KomoHnanpHbIe
OpraHU3MBI.

B3anmocBs3b yacTeld MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHHW, OPraHbl U CUCTEMBI OPTaHOB.
OpranusM Kak enuHoe menoe. ['omeocras.



Tkanu pacreHuwii. Tunbel pacTUTENBHBIX TKaHEW: oOpa3zoBaTelbHas, MOKPOBHa,
IPOBOJIAIIAs, OCHOBHAsA, MexaHudeckas. OCOOEHHOCTU CTPOEHUs, QYHKLUUH M pPacHOI0KEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu SKMBOTHBIX M  4YeJNOBEKa. THIBI JKMBOTHBIX TKAHEW: DIMUTEIUAJIBbHASA,
COCIMHUTENbHAS, MbIlIeyHas, HepBHAas. OCOOCHHOCTH CTpPOEHUs, (QYHKIUNA MU PACHOIOKECHUS
TKAaHEW B OpraHax »KMBOTHBIX U Y€JIOBEKa.

Opranel. BereraTuBHble 1 TeHEpaTUBHBIE OpraHbl pacTeHUil. OpraHbl U CUCTEMbl OPraHOB
JKUBOTHBIX U 4YesioBeKa. DyHKIMK OpraHoB U CUCTEM OPraHoOB.

Omopa Tenma opranusmoB. Kapkac pacrenunit. Ckenersl  OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX )KUBOTHBIX. HapykHblil 1 BHyTpeHHUN ckeneT. CTpOCHHUE U TUIIBI COETUHEHUS
KOCTEH.

JIBi>keHue opraHusmoB. J[BUXKEHHME OJHOKJIETOYHBIX OpraHU3MOB: aMEOOHMIHOE,
JKI'YTUKOBOE€, PECHUYHOE. /[IBM)KEHHE MHOIOKJIETOYHBIX PACTEHUMN: TPONHU3MbI M HACTHM.
JIBI>KeHNEe MHOTOKJIETOYHBIX KUBOTHBIX U Y€JOBeKa: MbllleyHas cuctema. Peduexc. CkeneTHble
MBIIIIBI ¥ UX paboTa.

ITutanue opranusmos. Ilornonienre Boabl, YIIEKUCIOrO ra3a ¥ MUHEPAIBHBIX BEILECTB
pacreHusamu. [Iutanue >KMBOTHBIX. BHYTPHUIIOJOCTHOE M BHYTPHUKJIIETOYHOE IUUIICBAPEHUE.
[TnTanne NMO3BOHOYHBIX >KMBOTHBIX. OTHENBI NUIIEBAPUTENBHOrO TpakTa. IluimesapurenbHbie
’kenesbl. [InmeBapurenbHas cucTeMa 4enoBeKa.

Jpixanue opranu3moB. [Ipixanue pacrenuil. Jpixanue xuBoTHbIX. [uddys3us razos yepes
MOBEPXHOCTh KIIeTKU. KokHOe nbixanue. JlprxarenbHas MOBEPXHOCTh. JKabepHoe u JErodHoe
IpIXxaHue. JIpIXaHue IO03BOHOYHBIX >KMBOTHBIX W YEJIOBEKA. OBOJIOLMOHHOE YCIOXHEHHE
CTPOCHHMsI JETKUX IT03BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas cHCTEMa 4YeloBeKka. MexaHu3m
BEHTWISLIMH JIETKUX Y NITUI] U MIIEKONUTAIOUMX. Perymsiuus apixanus. J[pixarenbHble 00bEMBI.

TpaHcnopT BemeCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBI pacTeHui. TpaHcmopT
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHoCHas cucrema
MO3BOHOYHBIX KHMBOTHBIX M uenoBeka. Cepjue, KpPOBEHOCHBIE cCOCYIbl M KpoBb. Kpyru
KpOBOOOpAIlleHUsI.  DBOJIOLMOHHBIE  YCIOXKHEHHUS  CTPOCHHS  KPOBEHOCHOM  CHCTEMBbI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Beigenenve y opranusMmoB. Beigenenue y pacreHuil. Bbinenenue 'y KMBOTHBIX.
CokpatutenbHble Bakyoiau. Opranbel BblaeneHusd. @uibTpanus, cekpenuss U oOpaTHoe
BCachIBaHHE KaK MEXaHU3MbI pabOThl OPraHoB BblAeTeHHs. CBs3b MOJOCTH Tella ¢ KPOBEHOCHOM
Y BBIICIUTENBHON CHUCTEMaMH. BplielleHne y NO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. lloukw.
Crpoenue u pyHKIHOHUpOBaHHE HeppoHa. OOpazoBaHNE MOYH Y YETIOBEKa.

3amuTa y OpraHu3MoB. 3alluTa y OJHOKJIETOYHBIX opraHu3MoB. Cropel OakTtepuil u
LMCTBI MPOCTEUIINX. 3alIUTa y MHOTOKJIETOUHBIX pacTeHuil. Kytukyna. Cpencrsa naccuBHON U
XUMHAYECKOH 3aIUTEl. OUTOHITAIEI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [I0KpOBBI M X IPOM3BOJHBIE. 3alUTa OPraHU3Ma
or OonesHedl. MMmyHHas cuctema uenoBeka. KileTouHbII W TyMOpajJbHbII HWMMYHHUTET.
Bpoxnaéuuelii 1 npuOOpeTéHHbIM  crneuupuueckuid UMMYyHHUTET. Teopus KIOHAJIBHO-
cenexktuBHoro nmmyHnurera (I1. Dpmux, ®. M. bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI
opranu3MoB. Poiib BpOxKIEHHOTO IMMYHHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHHA.

Pa3apaxkuMoCcTe M perymsanus y OpraHu3MoB. Pa3ipakuMoCTh y OJHOKIJIETOYHBIX
opranusmoB. Takcucel. PazgpaxxumocTs U peryisuus y pacTeHuil. POCToBble BeleCcTBa U HX
3HAYCHHUE.

HepBHast cucrema u peduexTopHas peryssiuus y >XUBOTHBIX. HepBHas cucrema u eé
OTIeNbl. ODBOJIOLMOHHOE YCIOXHEHHE CTPOCHHUS HEPBHOM CHCTEMBI y >XMBOTHBIX. OTxensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Pedrexc u pednexropnas ayra. bezycnoBHble u
YCIIOBHBIC PE(IICKCHI.



['yMopasibHast perynsiuss W SHAOKPUHHAs CUCTEMa >KMBOTHBIX W 4yenoBeka. JKeresbl
SHJIOKPUHHOM CHUCTEMBI M HUX TOpMOHBL. JleiicTBue ropMoHOB. B3auMocCBA3bp HEpBHOU U
SHIOKPUHHOU cucTteM. [ mmoranamo-runodusapHas cucrema.

JdemMoHcTpauMu

IToprper: U. I1. I1aBnos.

Tabmuipel u cxeMmbl: «OAHOKIETOYHBIE BOAOPOCINY», «MHOTOKJIETOUHBIE BOJOPOCIN,
«baktepun», «Ipocreiimmey, «Opranbl LBETKOBBIX pacTeHuil», «CuCTEMBI OpraHoB
MIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue HaceKOMbIX», «TkaHuM pacTeHuil»,
«KopueBsie cucrembl», «Ctpoenue ctedisi», «CTpoeHHE JIMCTOBOM IUIACTUHKM», «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucTemay,
«/IpixarenpHass cucrema», «HepBHas cucrema», «Koxka», «Mpiueunas cucremay,
«BpiienurensHas cucremay, «JHIOKpUHHAsA cucremay, «CTtpoeHue Mblnb», «MMMmyHUTETY,
«KumeunomnosnoctHeie», «CxeMa muTaHus pacTeHui», «KpoBEeHOCHBIE CUCTEMBI MO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOeHHE A0KIEBOTO
yepssi», «HepBHasg cucrema pwiO», «HepBHas cucrema msrymku», «HepBHas cucrema
npecMmblkaromuxcsa», «HepBHas cucrtema nTuny», «HepBHas cucTeMa MIIEKONMUTAKOUIUXY,
«HepsHas cucrema uenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIpENapaThl OJHOKJIETOUYHBIX OPraHHU3MOB,
MHUKpOIIpenaparsl TKaHeH, paKOBHUHBI MOJUTFOCKOB, KOJUICKIIUHM HACEKOMBIX, UTJIOKOXKHUX, KUBBIC
9K3EMILIAPBl KOMHATHBIX PACTEHH, TepOapuu pacTeHU pa3HbIX OTAENOB, BIaKHbIE Iperaparhl
JKUBOTHBIX, CKEJIEThI TTO3BOHOYHBIX, KOJUIEKIIMU O0ECIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YeJIOBEKa,
o0opynoBaHue Jis JEMOHCTPAllMUd TOYBEHHOTO W BO3AYIIHOTO TUTaHHS PACTCHHUIA,
paciienyeHuss Kpaxmaia U OelIKoB T1oj JeHCTBUEM (epMeHTOB, 00OpyAOBaHME IS
JIEMOHCTPALIMH OMBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHbIX
JBI>KEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHBIX JKUBOTHBIX.

JlabopaTopnasi padora «/3ydyeHne TkaHel pacTeHUIN.

Jladoparopnasi padora «/3yueHre TKaHei ) KUBOTHBIX.

JlaboparopHasi padora «/3yueHrne opraHoB IBETKOBOTO PACTEHHSI.

Tema 10. Pa3MHoKeHHMe U pa3BUTHE OPTAaHU3MOB

®opMBbl pa3MHOXKEHUS OPTaHU3MOB: Oecrosioe (BKIItoUYasi BEreTaTUBHOE) U MOJ0Boe. Busl
0ecrooro pa3MHOKEHUS: IOYKOBAaHUE, CIIOPYIISILMS, (pparMeHTalus, KIOHHPOBAHHUE.

[TonoBoe pasmuHoxkenue. IlonoBeie kieTkH, unum ramerel. Meio3. Cranguu Meiiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bronornueckuii ¢MbICI MeHO3a U ITOJIOBOTIO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

IIpen3aponpieBoe  pasBuTHe. ['ameroreHe3 y JKMBOTHBIX. IloyoBBIE — Kene3bl.
OOpa3oBaHue W pa3BUTHE MOJOBBIX KiIeTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.

Omiog0TBOpeHHE W AMOPHUOHATBLHOE Pa3BUTHE >KMBOTHBIX. CHOCOOBI OIUIOOTBOPEHHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHUOIOTHS — HayKa O PA3BUTHH
opranu3mMoB. Mopghozenes — o0na u3z enasuvlx npobaem smopuonocuu. Konyenyus mopgocenos
u mooenu mopghocenesa. Ctaauu >MOpHOTeHe3a KUBOTHBIX (Ha MpUMepe JIATYIKH). J[pobieHue.
Tunsl apobGnenus. [emepmunuposannoe u nedepmunuposannoe opodnenue. bnacmyna, munol
onacmyn. OcoOEHHOCTH POOJIEHUsT MIIEKOMUTAIOMIUX. 3apOJIbIINIEBbIE JUCTKH (TACTPYIISIIHS).
3akjialka OpraHoB W TKaHEH U3 3apoJbIIIEBBIX JIMCTKOB. B3anMHOE BIUsAHHME YacTeu
pa3BHUBAOIIErocs 3apofplina (dIMOpHOHANbHAS WHAYKIHWSA). 3aKiajgka TIUlaHa CTPOSHUS
KUBOTHOTO KaK pe3yjbTaT HUEpPaApXMYECKUX B3aUMOJICUCTBUIA TeHOB. BimsHue Ha
AMOpPUOHAIILHOE PAa3BUTHE PA3INYHBIX (PAaKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pasButne >xuBOTHBIX. [locTomMOpmoHanbHbi Tepuon. IIpsMoe w HempsiMoe
pa3zButue. Pa3Butme ¢ meramopdo3oM y OECIO3BOHOYHBIX M TIO3BOHOYHBIX IKHUBOTHBIX.
bruonornueckoe 3HaueHUE NPSAMOrO0 W HENPSIMOTO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B MPHUPOJIE.



Tunsel pocta >XKUBOTHBIX. DaKTOpbl peryisiiMM pocTa >KMBOTHBIX WU 4enoBeka. Cranuun
MOCTAMOPHUOHAIIBHOTO PAa3BUTHSl y JKUBOTHBIX M ueioBeka. [leprojpl OHTOreHe3a dYelloBeKa.
Crapenue u cMepTh Kak OMOJIOTHYECKUE TTPOLIECCHI.

Pazmuoxxenne u pasButue pacteHuid. ['ametrodur m cnopodut. Meio3 B KU3HEHHOM
nukie pacreHuid. OOpazoBaHue cmop B Tpolecce Meiosza. ['ameToreHe3 y pacTeHHUH.
OmjnofoTBOPEHNE M Pa3BUTHE PACTUTEIbHBIX OpPraHU3MOB. JIBOMHOE OIUIOJIOTBOPEHHE Y
[IBETKOBBIX pacTeHuidl. OOpa3oBaHUE U Pa3BUTHE CEMEHHU.

MexaHu3Mbl PETyJISILIUU OHTOI€HE3a Y PACTEHUN U dKUBOTHBIX.

JleMoOHCTpaLuu

[Toptpetsi: C. I'. Hapamun, X. [lIneman.

Tabmuubl u cxembl: «BereratuBHoe pa3MHOXeHUE», « THUIBI 6€CIOIOr0 pa3MHOKEHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXEHUE HBIVIEHB», «Pa3MHOXEHUE TUIPBDY,
«Meito3», «Xpomocombl», «['amertorene3y», «CTpoeHHE SHULEKICTKH | CIIEPMATO30HIa,
«OcHOBHBIE cTaguu OHTOreHesza», «lIpsmoe m Hempsimoe paszBuTHE», «Pa3BuTHE MailCKOro
Kyka», «Pa3zsutne capaHum», «Pa3Butue IArymku», «/{BoOMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOOJBHBIX M JABYIOJIbHBIX pacTeHUN», «KU3HEHHBIN LUK
MOPCKOWM  KamycTbl», <«OKU3HEHHBIM UMUK MXa», <OKU3HEHHBId LMK [arnopOTHUKAY,
«KU3HEHHBIN LUKII COCHBDY.

O6opynoBaHue: CBETOBONH MUKPOCKOI, MUKPOIIpENapaThl SHIIEKJIETOK U CIIEPMAaTO30U 0B,
Mozelb «L{uKi1 pa3BUTHS JIATYILIKW Y.

Jladboparopnasi pabGora «/3yueHue CTPOCHHS TIOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIIpenaparaxy.

IIpakTuyeckass padora «BbIsBICHHE MPU3HAKOB CXOJCTBA 3apOJBIIIEH MO3BOHOYHBIX
JKUBOTHBIX.

JladopaTopnasi padora «CtpoeHre opraHOB Pa3MHOKEHUS BBICIIIHX PACTCHUN».

Tema 11. I'eneTnKa — HAyKa 0 HACJIEACTBEHHOCTH M H3MEHYHBOCTH OPraHU3MOB

HcTtopusi cTaHOBIEHHUS W pa3BUTHUSI T€HETUKH Kak Hayku. PabGotel I. Menpens, I'. ne
@®puza, T. Moprana. Ponb oTeuecTBEHHBIX Y4YE€HBIX B pa3BUTUU reHeTuku. Paborsr H. K.
Konsiosa, H. U. BaBunosa, A. H. benosepckoro, I'. 1. Kapneuenko, FO. A. ®ununyenko, H. B.
Tumodeesa-Pecosckoro.

OcCHOBHbBIE TE€HETUYECKUE MOHITHUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, ajlleIbHbIE
TEHbl, AJbTEPHATUBHBIC TPU3HAKH, IOMHMHAHTHBIM M PELECCUBHBIA INPU3HAK, TOMO3HIOTA,
reTepo3UroTa, 4ucras JIMHUSA, THOpUAbI, FeHOTul, (eHoTun. OCHOBHBIE METObl T€HETHKU:
rUOPHIONOTHYECKUH, IUTOJIOTMYECKHH, MOJIEKYISPHO-TeHETUYECKUH.

JleMoOHCTpaLun

[Toprpetsr: I'. Menpnens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodees-Pecorckmii.

TaGmuibl 1 cxembl: «MeTobl TeHETUKN», «CXEeMbI CKPEILIUBAHUS.

JladopaTopnasi padora «J/Ipo3oduia kak 00bEKT TCHETUUECKUX UCCIEIOBAaHUN .

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpunnoe ckpeuiuBanue. [lepBeiii 3akoH Menzaens — 3aKkoH eIUHOOOpasus
ruOpusioB mepBoro nokojeHus. [IpaBuno gomuHupoBaHus. Bropoil 3akoH MeHzaenss — 3aKoH
pacieruieHus Ipu3HakoB. LluTonoruyeckre 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. ['umnoresa
YHCTOTHI FaMeT.

Ananusupyromiee  ckpemuBaHue.  [I[poMexyTO4yHBI ~ XapakTep  HacleIOBaHMS.
PaCH_IeHJICHI/Ie IMPU3HAKOB IIPpHU HCIIOJIHOM JOMWUHUPOBAHHHU.
Jurnbpumnoe ckpeumuBanue. TpeTtuili 3akoH MeHAens — 3aKOH HE3aBUCHMOTO

HaCJICIOBaHUS HpI/I3HaKOB. HI/ITO.HOFI/I‘-IGCKI/IG OCHOBBI I[PIFI/I6pI/IIIHOFO CerH_[I/IBaHI/DI.
CueruieHHOe HacnenoBanue npu3HakoB. Paboter T. Moprana. CuerieHHOe Hacae10BaHNE
I'CHOB, HapymeHHe CHCIIJICHUA MG)KIIy T'CHAMMU. XpOMOCOMHaSI TCOpI/ISI HaCJICACTBCHHOCTH.



I'enernka mona. XpOMOCOMHBIM MEXaHU3M OINpEAENIEHUs Ioya. AyTOCOMBI M IOJIOBBIE
XpoMOCOMBI. ['OMOramMeTHbIi M TeTeporaMeTHbI MoJ. ['eHeTmyeckas CTPYKTypa IOJOBBIX
xpomocom. HacnegoBanue nNpu3HAKOB, CLETUIEHHBIX € ITOJIOM.

I'enoTun kak 1enoctHas cucrema. [lmedoTponus — MHOXKECTBEHHOE JACHCTBUE TI'€HA.
MHOKECTBEHHBII ajuieiu3M. B3auMoJelcTBUE HEaUICbHBIX T'€HOB. KOMIJIEMEHTapHOCTH.
Onucras. [Tonumepus.

I'eHeTMYEeCKUN KOHTPOJIb PA3BUTHUsS pPACTEHUM, JKMBOTHBIX M YEJIOBEKa, a TaKxKe
(U3HOIOTHYECKUX TIPOIECCOB, TOBEJACHUS M KOTHUTHBHBIX (yHKIui. [‘eHeTmueckue
MEXaHHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aMMOJCHCTBHUS «XO3SMH — TAPa3HT» U «XO3SHH —
MUKpOOHOMY. ['eHeTHYecKre acreKThl KOHTPOJIS M U3MEHEHHUs HACJIeICTBeHHOW nH(opMaIun B
MOKOJICHUSIX KJIETOK U OPTraHU3MOB.

JdeMoHcTpannn

IToptpetsr: I'. Menpnens, T. Mopras.

Tabmunpl u cxemsl: «I[lepBblii 1 BTOpO 3akoHBI MeHaens», «Tpetuit 3akoH MeHuemns»,
«Ananu3upymoliee ckpenmBanuey, «Hemnonnoe noMmunrpoBanuey, «ClemIeHHOE HACIeJOBaHUE
MPU3HAKOB y Apo3oduiby, «I eHeTnka nonay, «Kapuotun yenosekay, «Kapruotun Apo30¢puiib,
«Kapuotun ntuub», «MHOKECTBEHHbBIN AJJIENN3M», «B3anmMoneiicTBre reHOBY.

O6opynoBaHue: MOAENb AJsl JAEMOHCTpPAllMU 3aKOHOB €IUHO00pa3usi THOPUAOB MEPBOrO
MOKOJICHHSI M PACUICIUICHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALIMM 3aKOHA HE3aBHCUMOIO
HacJIeIOBaHUS IPU3HAKOB, MOJICIIb ISl IEMOHCTPAIlMU CUEIICHHOTO HACJIeIOBAHUS TPU3HAKOB,
CBETOBOI MUKPOCKOII, MUKpompenapar: «Jpo3zodusnay.

IIpakTuyeckas paGora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUSA Y
P30 UITBI».

IIpakTuyeckas paGora «V3ydeHune pe3yabTaTOB AUTHOPUIHOTO CKPEIIUBAHUS Y
IpO30(UITBI».

Tema 13. 3aKoHOMEpPHOCTH H3MEHYHBOCTH

B3aumoneiictBue reHoruna u cpeasl npu ¢opMmupoBaHuu (eHotuna. M3MeHunBocTh
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHbIE NpPHU3HAKUM. Buapl  M3MEHUYMBOCTH:
HEHACJICICTBCHHAS M HACJCICTBECHHAS.

MonudukanronHass U3MEHUYUBOCTh. Ponb cpenpl B (GOpMUPOBAHUU MOIUGPUKALMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannoHHsll psii M BapuanuoHHas kpusas (B.
Horanucen). CoiicTBa MOIU(UKAIIMOHHON N3MEHYHUBOCTH.

I'eHoTunuueckas W3MEHUMBOCTH. CBOWCTBA TE€HOTUIIMYECKONH M3MEHUMBOCTH. Buupl
TeHOTUITUNYECKOW M3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KoMmOnHaTtuBHAas M13MEHUYHMBOCTh. Mel03 U MOJIOBOM MPOIECC — OCHOBA KOMOWHATHUBHOMN
W3MEHYUBOCTU. POJTh KOMOWHATUBHOM M3MEHYUBOCTH B CO3JJAHUH T€HETHYECKOTO Pa3Ho00pa3us
B IpeJiesiax OJHOTO BHJIA.

MyranroHHass W3MEHYMBOCTb. BuIpl MyTalMili: T€HHBIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHBIE W HWHIYUHUPOBAHHBIE MyTalUH. SJepHbIE M LHUTOILUIA3MATHUYECKHUE MYTalWH.
Comaruueckne W MOJOBble MyTauuu. [IpUUMHBI BO3HUKHOBEHHMS MyTaluil. MyrareHel U HX
BJIUSIHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO MpOoIecca. 3aKOH TOMOJIOTHYECKUX
psanoB B HaciencTBeHHOW u3meHunBoctH (H.M. BaBuiioB). BHesjgepHas W3MEHUMBOCTH U
HACJICICTBEHHOCTb.

Onucenemuxa u 3MUSEHOMUKA, POJb INUSEHEMUYECKUX GaKmopos 6 HAcie008aHuu u
UBMEHYUBOCMU (DeHOMUNUUECKUX NPUSHAKOB Y OPSAHUBMOS.

JleMoHCTpanuu

[Toptpetsi: I'. ne @pus, B. Moranucen, H. 1. BaBuios.

Tabmuel U cxembl: «Buasl W3MEHUHMBOCTH», «MoauduKaMoHHas H3MEHUHUBOCTHY,
«KoMOMHATHBHAs  H3MEHYMBOCTDY, «Meiio3y, «OMm101I0TBOPEHUEY, «I"eHeTHUeCcKue
3a00JIeBaHUS YEIIOBEKay», «BUIbI MyTammii».



OO6opynoBaHue: >XKMBbIE M TepOapHbIE HK3EMIUIIPhl KOMHATHBIX DPACTCHHUU, PHUCYHKH
(dotorpadun) >KMBOTHBIX C pa3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi padora «McciaemoBaHuE —3aKOHOMEPHOCTEH — MOAU(DHUKAIIMOHHOM
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psiia M BapUALMOHHOW KPUBOM.

IIpakTnyeckas padora «MyTtauu y 1po30¢puiibl (Ha TOTOBBIX MUKPOIpEnapaTax).

Tema 14. I'eneTnKa yeji0BeKa

Kapuorun uenoBeka. MexayHapoaHas NpOrpaMMa HUCCIIEIOBAHMS TI'E€HOMA 4YeEJIOBEKa.
MeToapl M3ydeHusi TEeHEeTUKU 4YeOBEKa: MeHealoTMYeCcKui, OIM3HEIOBbIN, IUTOTeHETHUECK U,
HOMYJISIIMOHHO-CTaTUCTUUECKUH, MOJIEKYJIIpHO-reHeTuUecKuid. COBpPEMEHHOE OIpeleIeHNe
TE€HOTHIA: TIOJITHOT€HOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBAHKE, B TOM 4yHciie ¢ momoubto [11P-
ananu3a. HacnencrBennsie 3a001eBaHus 4eI0BeKa. | eHHbIE B XpOMOCOMHBIE OOJIE3HH YETIOBEKA.
bone3nn ¢ HacneACTBEHHOM MpPEeApacloiOKEHHOCThI0. 3HAYEHUE MEIMIIMHCKONM TE€HETUKH B
IPEIOTBPALICHUN M JIEUEHUU TIEHETUYECKUX 3a00JeBaHUIl YesoBeKa. MeauKo-TeHeTH4YeCcKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETHUECKOT0 Ipy3a». DTHUECKUE aCIEKThI
UCCIICIOBAaHMIA B 00JIACTH PEIaKTUPOBAHMS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue (HakTOpbl MOBBIIMIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKAa K (PU3UUYECKOMY U
XUMUYECKOMY 3arps3HEHUIO OKpYXKalIleW cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YeJIOBEKa K MaTOJIOTUSIM.

JleMoOHCTpaL U

Tabmunpr u cxembl: «Kapuotun denoBeka», «MeTOJpl M3y4yeHUS] TEHETUKH 4YEJIOBEKa,
«'eneTnueckue 3a00J1€BaHUs YETIOBEKAY.

IIpakTuyeckas padora «CocTaBieHuEe U aHAIU3 POJIOCIOBHOW.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanusa M ceneknus. 3apoXkACHHUE CEIeKIMM M JoMecTtukannu. Yuenue H. .
BasuiioBa o LleHTpax mpoucxoxaeHus 1 MHOIoo0pa3us KyJabTypHBIX pacTeHui. Ponb cenexuun
B CO3JaHMM COPTOB pPAcTeHHH W NOpoA KUBOTHbIX. CoOpT, Mopoaa, IITaMM. 3aKOH
TOMOJIOTUYECKUX PSAJOB B HAciIeACTBEHHON m3MeHunBocTy H. . BaBuioBa, ero 3Hauenue miist
CEJIEKLIMOHHOM pabOTHI.

MeTtobl ceneKiMoHHOM paboThl. IcKycCTBEHHBIN OTOOP: MAacCOBBIN U MHAWBHIYAJIbHBIM.
Otansl KOMOMHAIMOHHOHN cenekiuu. McnplTaHue mpou3BoauTesell mo moromctBy. Ot6op mo
TEHOTUITY C ITOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO FEHOTHUITY C TOMOIIBIO aHAIHN3a
JHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CENEKIIMOHHOW paboTel. PamuanuvoHHBI U
XUMHUYECKHM MyTareHe3 KakK MCTOYHHMK MYyTauud y KyJIbTYPHBIX (OpPM OpraHu3MOB.
Hcnonp30BaHWe T'€HOMHOTO pENAKTUPOBaHMS M MeToAoB pekoMOuHaHTHhIX JIHK s
MIOJIYYEHUS UCXOIHOTO MaTepHralia JUisl CEJIEKIUN.

[Tonyuenne mnonumionnoB. BuyrpuBuaoBas rulpuauzauus. bauzkopoacTBeHHOE
CKpelrBaHue, Wi MHOpuIuHT. HepoacTBeHHOE CKpelMBaHue, Uil ayTopuauHr. ['ereposuc u
ero mpuyuHbL. Mcmonp3oBaHue reTepo3nca B - cenekiuu. OtmanéHHas ruOpuaU3aIus.
[Ipeononenne Oecraoaust MEXBHIOBBIX THOpPHIOB. JlOCTH)KEHUS CENEeKIUH pacTeHUudl u
KUBOTHBIX. «3€1E€HAs peGONIOYULY.

CoxpaHeHue M HU3y4YEHHE T€HETUYECKHX PECYpCOB KYJIbTYPHBIX PACTEHHH M MX JIHUKHX
poauyeil s Co3JaHusl HOBBIX COPTOB M TMOPHUIOB CEIbCKOXO3IMCTBEHHBIX KYIbTYp. M3yuenue,
coxpaneHue u ynpasieHue 2eHemudecKUMu pecypcamil CelbCKOX03AUCMBEHHBIX U NPOMbICIOBbIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUeCmEYIoOUWUX U CO30aHUsl HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMEHEeHUeM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aAHUL, Nepedo8biX udel U
NnepCcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpanuu

IToptpetsi: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. I1. JIykbsinenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.



Tabmuiet 1 cxembl: «L[eHTpBI MPOUCXOXKICHNS U MHOTO00pa3us KyJbTYPHBIX PacTCHUI,
«3aKOH TOMOJIOTMYECKHMX PSJOB B HACJIEACTBEHHONM HM3MEHUYMBOCTH», «METOMBl CEIeKIUun»,
«Otnanénnas rudpuanzanus», «MyTareHes3y.

JlaGoparopHasi padora «/3yueHre cOpTOB KYJIbTYPHBIX PACTCHUN M MOPOJ JOMAIITHUX
YKUBOTHBIX).

JlaGoparopHas padora «/3yueHrue METOI0B CEIEKIIMU PACTEHUI.

IIpakTnyeckas padora «IIpuBnuBKa pacTeHUII».

Ikekypeusi «OCHOBHbIE METO/BI M JIOCTHKEHHUS CEJIEKIIMH PACTeHH U KUBOTHBIX (Ha
CCJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (DepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEINIUYHOE
X035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTeXHOJIOTHA ¥ CHHTETHYeCKasi OMO0JIOTUs

OOBeKThl, HCIONb3yeMble B OHOTEXHOJOTHH, — KIETOYHbIE U TKaHEBbIE KYIbTYpHI,
MHUKPOOPTaHU3MBbI, HMX XapaKTepUCTUka. TpajaullMOHHAas OWOTEXHOJIOTHS: XJeOoreueHue,
MOJTy4YeHUE KUCIOMOJIOUHBIX MPOIYKTOB, BUHOAENUE. Mukpoduonoruueckuii cuute3. OObeKTh
MHUKPOOHOJIOTHUECKUX TexHooruil. [[pon3BoacTBo Oenka, aMUHOKUCIOT U BUTAMUHOB.

Co3ngaHue  TEXHOJIOTMM W MHCTPYMEHTOB  LEJCHANpPABICHHOTO  W3MEHEHUs |
KOHCTPYMPOBAHUS T€HOMOB C II€JIbIO MOJYUYEHUSI OPTaHU3MOB M UX KOMIIOHEHTOB, COJIEP KAIIUX
HE BCTpEYAroIIuecs B MPUPoae OMOCUHTETUYECKHE MTYTH.

Kiterounas nHxeHepus. MeToapl KynbTypbl KJIETOK M TKaHEH PacTEHUM M KMBOTHBIX.
Kpuobanku. ComaTtnueckas ruOpuand3alnus U coMaTHYecKuil smOpuorenes. lcmonb3oBaHue
TariOnJI0B B CEIEKUUU pAcTeHUil. [lonyuenue MoHOKIOHANbHbIX aHmumen. Flcnonvzoeanue
MOHOK/IOHAbHBIX U NOJUKIOHAILHBIX anmumen 6 mMeouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexoHCTpyKIMS SHUIEKIETOK W KIOHUPOBAaHUE KUBOTHBIX. MeTOJ TpaHCIUIAHTALMM SACP
KIETOK. Texuonocuu 0300po6ieHUs, KyIbMUuUPOBAHUs U MUKPOKIOHAIbHO20 PA3ZMHONCEHUS
CeNbCKOXO3AUCTNEEHHBIX KYIbIYD.

XpOMOCOMHAsl U TeHHasg UHXKeHepHs. VICKyCCTBEHHBIN CHHTE3 TeHa U KOHCTPYHMPOBAHHUE
pexomOunantHeix JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxkeHUs U TEPCHEKTUBBI
XPOMOCOMHOM W TEHHOW WHXEHEpUU. ODKOJIOTUYECKHE M OTHYECKHE MpOoOJIeMbl TeHHOU
WHXXEHEPUH.

Menununckue 6uorexnonoruu. [locrrenomuas mudposas menununa. [ILP-auarnoctuka.
MeTa00IOMHBIN aHAIN3, TEHOIEHTPUYECKUN aHaTU3 MMPOTEOMa YEJIOBEKa JJIsl OIIEHKH COCTOSHUS
ero 340poBbs. Vcmonp3oBaHME CTBOJNOBBIX KIETOK. TapreTHas Tepamus paka. 3D-
OuoWmH)XeHepus g  pa3paboTku (YHIAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHH,
CO3MaHMSI KOMIUIEKCHBIX TKaHEW COYETaHHEM TEXHOJOTHA TPEXMEPHOro OWONMPUHTHHTA U
ckaddonaunaTra ISl penieHus 3a/1a4 NePCOHATN3UPOBAHHON METUITUHEI.

Coznanue BEKTOPHBIX BAaKIMH C IETbI0 OOecredeHus] KOMOMHMPOBAHHOW 3allUThI OT
Bo30ynuteneit OPBU, ycTaHoBneHHe MOJEKYISIpHBIX MeXaHW3MOB (pyHkunonupoBanusi PHK-
COJIepIKaIINX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUs YETTOBEKA U JKUBOTHBIX.

JleMoOHCTpaLun

Tabmuiet u cxembl:  «Vcmonp30BaHWE  MHUKPOOPTaHM3MOB B MPOMBINIJICHHOM
MPOU3BOACTBEY, «KieTouHas nuHxeHepus», «I eHHast HHKEHEPUS».

JlabopaTopnasi pa6ora «l3yueHne 00bEeKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «llomydeHrne MOJTOYHOKHUCIIBIX TIPOTYKTOBY.

IKekypenst «broTexHOIOrHs — BayKHENIask MPOU3BOIUTENbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)».

11 knacc
Tema 1. 3apo:kaeHue U pa3BUTHE IBOJTIOIHOHHBIX NPeICTABICHN B 0HOJIOTHHI
OpomouronHast Teopusi Y. Jlapsuna. [Ipeanocbkuiki BOSHUKHOBEHUS TapBUHU3MA. JKU3HB
Y Hay4dHas JaearenbHocTs Y. JlapBuHa.



JBuwxymue cunael 3Boonuu  BuAoB 1o Y. JlapBuHy (BBICOKas HHTEHCUBHOCTH
PasMHOXKEHUs OpPraHU3MOB, HACJIEACTBEHHAas: HM3MEHUYUMBOCTh, OOppOa 3a CylIeCTBOBaHME,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuaTeTndeckoit Teopuu sBomtonuu (CTD). HelirpanbHas TeopHs 2BOJIIOIIH.
CoBpeMeHHas HBOJIONMOHHAS OMONOTHSA. 3HAUCHHE IBOJIOIMOHHON TEOPUH B (OPMHUPOBAHUU
€CTECTBEHHO-HAYUYHOW KapTUHBI MUDA.

JleMoOHCTpaL U

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

Tabmuupl u cxemsl: «Cuctema xkuBoi npupoabl (mo K. Jlunuew)», «JlecTHua KuBBIX
cymectB (mo Jlamapky)», «MexaHusMm (OpMUPOBaHHS NPUCHOCOONICHUH Yy pacTeHHd u
AKUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyta nyremectsust U. Jlapsunay, «Haxonku Y.
Hapsuna», «@Popmbl 060pb0OBl 3a cymectBoBaHue», «llopoasl romybei», «MHoroobpasue
KyJbTYpHBIX (hopM KamycTh», «I1opojbl TOMalIHUX KUBOTHBIX», «Cxema 00pa30BaHUsl HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHHS IBMKYLIUX CHUJI 3BOJHOLUN», «OCHOBHBIE
HOJIOKEHUS CUHTETUYECKOW TEOPUH IBOJIFOLIM.

Tema 2. Mukpo3sBoonus U eé pe3yabTaThl

[Tomynsanus kak »jeMeHTapHas eAuHuna 3BostolMd. COBpEMEHHBIE METObl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nomyisiuil. I3mMeHnenue reHooH/1a NOMyIIsIiliMM KaK
3JIEMEHTAapHOE 3BOJIOLMOHHOE SBJIECHUE. 3aKOH reHeTuueckoro pasHoBecus JDx. Xapau, B.
Baitn6epra.

OneMeHTapHble (DAKTOpPbl (IBMIKYILME CHJIbI) HBOJIOLMHM. MyTallMOHHBIA IpoLecc.
Kom0OunaruBHass u3MeHUMBOCTh. [[peil) reHoB — ciyyailHble HEHamNpaBl€HHbIE W3MEHEHUs
qacToT ayuiened B momymsauusax. O¢¢exT ocHoBatens. IDpgexkm OYMuLIOUHO20 20PIbIUKA.
CHudiceHue 2eHemuuecko20 pasHoodpasus: npudumsl U cireocmeus. llpossenenue s¢hghexma
opeuigha cenoé 6 Oonvwux u manelx nonyaayusx. Murpanuu. M3o0msMuMs  MOMYJSIIMMR:
reorpaduueckas (MpoCTpaHCTBEHHAs), OnoIornyeckas (penpoyKTUBHAS ).

EcrectBennblii oTO0p — Hampaistomuil ¢aktop 3Bomonuu. PopMbl ecTeCTBEHHOTO
oTtOopa: ABMXKYLIUH, CTaOMIM3UPYIOUINM, paspeiBatomuii (qu3pyntuBHbIN). [lonoBoit otOop.
BO03HHUKHOBEHNE U 3BOJIOLMS COLMATIBHOTO MTOBEICHUS KUBOTHBIX.

[Tprcnoco0IeHHOCT OpPraHU3MOB KakK pe3ysibTaT MHUKPO3BOJIOLUMU. Bo3HHMKHOBEHHE
npucnocoOi1eHnit y opranu3zmMoB. Apomopdo3sl u uauoagantanuu. Ilpumepsr npucnocodaeHnit
y opraHusMoB: Mopdonoruueckue, (U3NOIOTHUECKHe, OHOXMMHUYECKHE, IOBEICHUYECKHE.
OTHOCHUTENTBHOCTH MPHUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero xputepum u cTpykrypa. BumooOpazoBaHue kak pe3ylbTaT MHKPOIBOJIIOLMH.
W3onmsauuss — ximroueBoil (akrop BupooOpazoBanus. Ilytu u cmocoObl BHI000pa3oBaHUs:
ajutonatpuieckoe  (reorpaduyeckoe), CHUMMATPUUECKoe (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monurutoniM3aus, rudpuau3ays). JuTeabHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.

Ponp  »BOMIOIMOHHOM OuoNOrMM B  pa3paboOTKe HAyYHBIX METOJOB COXpaHEHHUs
6ropa3zHoo6pazusi. MUKpPOIBOMIONUS M KOABOJIOLMS MapasUTOB M HMX X031€B. MeXaHU3Mbl
(dbopMUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JleMoOHCTpaLun

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

Tabnuupl u cxemsl: «MyTalMOHHAs U3MEHUYNUBOCTBY, «llomynsuoHHas CTPYKTypa BUIa,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBmKyliue CHIIBI  3BOJIOLHN»,
«IKOJOTHYECKasT HM3OJISAIUS TIOMYJSIUid ceBaHCKo (openny, «[eorpaduueckas H30IAIUS
JMCTBEHHUIIBI CUOMPCKOM M JMCTBEHHUIIBI Jaypckoi», «[lomynsainnoHHble BOJIHBI YHUCICHHOCTH
XMIIHUKOB M XKepTB», «Cxema JeHCTBHA €CTeCTBEHHOro ot0opa», «®Popmbl OOpbOBI 32
CYILLECTBOBaHUEY, «MHayCcTpralbHbII MEJTaHU3M», «OKuBble HCKOIIaEMBbIE»,
«[loxpoBuTENBCTBEHHAsT OKpacka >KHUBOTHBIX», «lIpemympexnaromias okpacka >KUBOTHBIX»,



«Puznonoruueckue agantanun», «I[IprucrnocobIeHHOCTh OPraHU3MOB M €€ OTHOCHUTEIBHOCTBY,
«Kpurepun Bunma», «Bugsl-nBoriHukm», «CTpykTypa Buga B npupoae», «CrmocoObl
BugooOpasoBanus», «l'eorpaduueckoe BHmooOpazoBaHue TPEX BUAOB  JIAHABIILICH,
«DKOJIOTMUYECKOe BMJI000pa3oBaHME BHUJOB cHUHUI, «[lonumionasl pacteHuit», «KamycTHo-
peneUYHbIA THOPHIY.

Ob6opynoBanue: repbapuy pacTeHUM, KOJUIEKIIMM HACEKOMBIX, dydesia NTHUIl U 3BEepel C
OpUMEpaMu Pa3InYHBIX MPHUCIIOCOOJICHHM, Yy4ena NTHIl ¥ 3Bepeil pa3HbIX BHJOB, repOapuu
pacTeHui OJIM3KUX BUI0B, 00pa30BaBIIMXCS PAa3IMUHBIMU CIIOCOOAMHU.

JlabopaTopHasi paGora «BpIsiBiIeHNE H3MEHUMBOCTH Y 0COOEH OJTHOTO BUA».

Jladoparopnasi paGora «lIpucrnocobseHuss OpraHM3MOB W HMX OTHOCHUTEJIbHAs
1[EJIECO00PA3HOCTHY.

JlaGopaTopHas pa6ora «CpaBHeHHE BUJIOB 110 MOP(}HOJIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3Bo/ionusi M €€ pe3yJbTaThbl

MeTtoapl n3ydeHust MakpodBoIOLMHU. [TaneonTonornyecke METoAbl U3y4€HUS IBOJIIOLMH.
[Tepexonnbie HOpMBI U PUITOTEHETUYECKHE PSIIIBI OPTaHU3MOB.

buoreorpaguueckue Metonsl uszyueHus osBomouud. CpaBHeHue ¢uiopel U (ayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpaduueckue obmactu 3emiu. BUIbI-9)HIEMUKN U PETUKTHL.

OMOPHOJIOTHYECKUE U CPaBHUTEIBHO-MOP(]OIOrHYecKre METObl M3YyYEHHs SBOJIOLMH.
['eHeTnyeckue MeXaHU3MbI 3BOJIOLUU OHTOTE€HE3Aa U IOSIBICHUS SBOJIOIMOHHBIX HOBILECTB.
["'oMostornyHble ¥ aHAJIOrMUYHbIE OpraHbl. PynuMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKYISpPHO-
FEHETUYECKUEe, OHOXMMHUYECKHE M  MAaTeMaTUYeCKUE METOAbl HM3YYEHHUS  HBOJIIOLMH.
I"'omonoruynsie reHsl. COBpeMEHHBIE METO/bI IOCTPOEHUS (PHIIOT€HETUYECKHUX J1EPEBbEB.

XPpOMOCOMHBIE MYTaIlMU U SBOJIIOLMSI TEHOMOB.

OOume 3aKOHOMEpHOCTH  (TpaBWJjia)  3BOJOUUHU. [lpunyun  cmenvl  QyHKyui.
HeoOpaTtumocTs 3Bomtoninu. AnantuBHas paavanus. HepaBHOMEpHOCTh TEMITOB 3BOJIIOLIUU.

JleMoHCTpanuu

[Toptpetsr: K. M. bap, A. O. Kopanesckuii, @. Mroiep, 3. I'ekkensb.

Tabnuupl u cxembl: «PUIOreHETUYECKUH Psi/l JIOIAan», «APXEONTEPUKC, «3Bepo3yObIe
amepb», «Creronedans», «Punnodursy, «CemMeHHbIe ManopoTHUKNY, «buoreorpaduueckue
30HBI 3emnn», «/lpeiid koHTUHEHTOB», «PenukTel», «HavanabHble CTaguu MOPHOHAIBLHOTO
pa3BUTHUSI  TO3BOHOYHBIX  JKMBOTHBIX»,  «['OMONOrMuYHbIE U  aHAJIOTMYHBIE  OpraHbl»,
«PynuMeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YeJIOBEKAa W IIMMIaH3e», «lJIaBHBIE
HaIpaBJICHUS 3BOITIONUNY, «O0IIHEe 3aKOHOMEPHOCTH IBOJIIOLIUN.

Ob6opynoBaHue: KOJJICKIMH, TepOapuu, MYISDKH HMCKONAeMbIX OCTAaTKOB OpPraHHU3MOB,
MYJISKHM TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYIAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJIJIEKIUU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue 1 pa3BUTHE )KU3HU Ha 3emJie

Hayunble rumores3sl MPOMCXOXKACHUS XHU3HM Ha 3emiie. AOuOreHe3 U MaHCIEPMUS.
JloHayuHble TpPEICTaBICHHUSI O 3apOXKACHUU >KU3HMU (KpealnoHHM3M). ['mmore3a MOCTOSIHHOTO
camo3apOo>KJIeHUs KU3HU U €€ onposepkeHue oneltaMu @. Penu, JI. Cnannanuany, JI. ITactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHOBHBIE ATalbl HeOpraHUuYecKkoi »Bostony. [InanerapHas (reosoruyeckas) SBOJIOLUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIEeCTB W3 HEOPraHUYECKHX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHoMepoB. KoarepBarHas
runote3a A. M. Omnapuna, rumoteza mnepBuuHoro OymboHa Jx. XonjgelHa, reHeTHYECKas
runore3a I'. Mémnepa. Pubosumbr (T. Yek) u rumore3a «mupa PHK» V. T'mnGepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHUE ITPOTOKJIETKH.

Hctopuss 3emnu u Mmeroabl €€ wu3ydeHus. VckomaeMble OpraHMYeCKHME OCTATKH.
['eoxpononorust u e€ Meroapl. OTHOcUTEnbHass M aOCOJIOTHAasE  TE€OXPOHOJIOTHSL.
['eoxpoHoIOrMUecKas Kaja: 30Hbl, 3pbl, IEPUOBI, JTTOXH.



Hauanbnbie 3Tanel oprannyeckoil 3Bostouuu. [losiBIeHHe U 3BOJIIOLHUS MEPBBIX KIETOK.
Opontonusi Merabonu3Ma. Bo3HukHOBeHHE MepBbIX SKocucTeM. CoBpeMeHHbIE MHKPOOHBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emse coodmiectB. CtpomaronuThl. IIpokapuoTel u
3YKapUOTBHI.

[IpoucxoxaeHne 3ykapuoT (CUMOMOTeHEe3). DBOIIOLUOHHOE MPOUCXOXKIECHUE BHUPYCOB.
[IponcxoxaeHME  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHWE  OCHOBHBIX  TPYIII
MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHoBHBIE 3Tamnbl HBOJIOLMU BbICIIUX pacTeHud. OCHOBHBIE apoMop(do3bl PacTEHU.
Beixon pacrenuii Ha cymy. llosBieHue CHOpOBBIX pacTeHUNM M 3aBOCBAHUE HMHU CYIIU.
Cemennsle pactenus. [IporcxoxaeHne IBETKOBBIX PACTEHUN.

OcHOBHBIE 3Tambl 3BONIONHMU >KUBOTHOTO MHUpa. OCHOBHBIE apoMOp(o3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpaoBbIE
KUBOTHBIC. JKH3HBL B BOJIC. DBOIIOIUS TTO3BOHOYHBIX. [IponcxoxacHne aMpuOuii M penTHIni.
[Tpoucxoxaenne Mmiekonurammux u ntull. llpuHnun kmoueBoro apomopdosza. OcBoeHue
0eCrI03BOHOYHBIMU U TTO3BOHOYHBIMU KHUBOTHBIMU CYIIIH.

Pa3Butue )u3HM Ha 3emile 10 3paM U MEepUoiaM: apXei, MPoTepo30H, Naneo30u, Me30301,
KaifHo30M. OOmias XapakTepHCTHKa KIMMaTa W TeOoJOTMYecKHX ImporeccoB. l[losBienune u
paciBeT XapaKTEpHBIX OPraHU3MOB. YTJI€00pa3oBaHUE: €ro YCJIOBHSI M BIUSHUE Ha Ta30BBIN
cocTaB aTMOC(]ephl.

MaccoBble BbIMUpAHUS — HKOJOTMYECKUE KPU3HCHI Mpounuioro. IlpuumHbl U cienctsus
MacCOBBIX BhIMUpaHUi. COBpEeMEHHBIH IKOJOTHUECKUI KpHU3HC, ero ocobeHHocTu. [Ipobiema
coxpaHeHUs OMopazHooOpa3us Ha 3emiie.

CoBpemeHHas cuctema opraHmdeckoro mupa. [IpuHIUNBI KIaccu@UKauyd OpraHu3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIBI OPTaHU3MOB.

JleMoOHCTpaL U

[Toptpersr: ®@. Pean, JI. Cnannanuanu, JI. ITacrep, . 1. Meunukos, A. 1. Onapun, J[x.
Xonaeitn, I'. Ménnep, C. Musnep, I'. FOpu.

Tabmunel u cxemsl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3yueHuUro
camo3apoxxjieHust xu3Hm», «Cxema omnbita C. Musepa, I'. FOpu», «OTansl HeopraHMuecKon
sBoNOLIMNY, «['eoxpoHonmoruueckas mkanay, «HauanbHble 3Tanbl OPraHUYECKOW 3BOJIOLIMM,
«Cxema o00Opa3zoBaHusl JYKapuoT MyTéM cuMmOuoreHesa», «Cucrema >KUBOH MPUPOJBI»,
«Ctpoenmne Bupyca», «Apomophosbl pacTeHHil», «PuHHOPUTB), «OIHOKIETOUYHBIE
BOJIOpOCIINY, «MHOTOKJIETOUHbIE BOAOpoCHny, «Mxm», «llanoporHukn», «l'0J10CEMEHHBIE
pacteHus», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTUA >KUBOTHOTO MHpPay,
«Apomopdo3bl KUBOTHBIX», «lIpocTeitmue», «Kumeunononoctusie», «llnockue uepsu»,
«HUeHUCTOHOTHEY, «PBIOBIY, «3eMHOBO/IHBIEY, «IIpecMbikaroniuecs», «[Ituisy,
«Munekonuratrone», «Pa3BuTue IKM3HM B apXxeWckol apey», «Pa3BuTHe JKH3HU B
MPOTEPO3OMCKON 3pe», «Pa3BuThe KHU3HU B MAINECO30MCKOM 3pe», «Pa3BuTHE XKU3HU B
ME3030MCKON 3pe», «Pa3BuTme XKU3HM B KaillHO30MCKOM »5pe», «CoBpeMeHHas cHucrema
OpPraHMYECKOTO MUPa».

OOGopynoBanue: TepOapuM pacTeHUW pPa3TUYHBIX OTIEIOB, KOJJIEKIIMH HACEKOMBIX,
BIIQXKHBIE Mpenaparbl >KMBOTHBIX, PAKOBHUHBI MOJUTIOCKOB, KOJUIEKIIMM WITIOKOXKHUX, CKEJIEThI
MO3BOHOYHBIX JKMBOTHBIX, 4Yydeja MNTHUIl U 3BEpel, KOJUIEKIMH OKaMEHEJIOCTEH, IMOJIe3HBIX
MCKOIIA€MBbIX, MYJISIKH OPraHUYECKUX OCTAaTKOB OPTaHU3MOB.

BupryaabHas sgaboparopHas padora «MopaenupoBanue onbiToB Mumepa—tOpu 1o
U3Yy4EHHIO a0MOTeHHOT0 CHHTE3a OPraHWYEeCKUX COeIMHEHHI B TIEPBUYHOM aTMOchepe.

JlaGoparopHasi pabora «l/3ydyeHHMe W ONHUCAHME HCKOMAEMbIX OCTaTKOB JAPEBHUX
OpPraHU3MOB.

IIpakTuyeckass paGora «l3ydyeHue OCOOCHHOCTEH CTPOCHHUS PACTCHHH pa3HBIX
OTJIEJIOBY.

IIpakTuyeckasi padora «l3yueHne ocoOOEHHOCTEH CTPOEHHUS MMO3BOHOYHBIX KUBOTHBIX ).



Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pa3paenbl u 3anaun anTponosoruu. MeToasl aHTPOIIOIOTUH.

CraHOBJIEHHE TIPEACTABICHUI O NPOMCXOKICHUM YEJIOBEKa. PelMruo3Hble BO33pEHUS.
CoBpeMEHHbIE HAYUYHbIE TEOPUH.

CxonctBo  uenoBeka ¢ KUBOTHBIMHU. (CHCTEMaTHMUECKOE IIOJIOKEHHE  YEJIOBEKa.
CBuzerenbcTBa CXOJACTBA YENOBEKa C SKMBOTHBIMH: CPaBHHUTEIbHO-MOp(]oiIoruueckue,
sMOpuonornyeckue, (U3NOIOro-OMOXUMUYECKHE, TOoBeAeHYeckre. OTINYHS YeloBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuUTHE TOJIOBHOIO
MO3Ta U BTOPOW CUTHAJIbHOM CUCTEMBI.

Hewkymme  cuiabl  (PakTopel)  aHTPOIOreHe3a:  OWOJIOTHYECKHEe,  COIHAJIbHBIC.
CooTHoleHre OUOIOTUYECKUX U COLMAIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E.

OcHoBHBIE CTaauu aHTpororenesa. Pannue yenoBekooOpa3Hbie 00€3bsHbI (IPOKOHCYIIBI)
¥ PaHHHUE TOHTHJIBI — OOIIME MPEAKH YEIT0BEKOOOPa3HBIX 00€3bsH U JIOACH. ABCTPATONUTEKH —
JBYHOTHE Npeaku Jiroae. UenoBek ymenbli, NepBble U3rOTOBICHUS Oopyauil Tpyaa. Yemnosek
MPSIMOXOJISAIIMN M TEPBBIA BBIXOJ JIoAeH 3a mpenensl Adpuku. Yenosek reipenbOeprekuii —
001l mpeoK HeaHJePTAIbCKOTO YeIOBEKa U YelIoBeKa pa3yMHOro. YenoBek HeaH epTaibCKuit
KAaK BHJI JIIOJEH XOJOJHOTO KiIMMara. YemoBeK pa3syMHBIM COBPEMEHHOIO THIA, JEHHCOBCKUMI
YeJI0BEeK, OCBOCHUE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreHeTrka u najaeoreHOMHKA.

OBOJIIOLMS COBPEMEHHOI'O ueioBeKa. EcTecTBeHHBI OTOOp B MONYJSALUSAX 4YeJIOBEKa.
Myranuonsslii mporecc U noaumopdusm. [lomynsioHHbIe BOIHBI, Ipeii() reHoB, MUTpaLUs U
«a¢ ekt ocHOBATENS» B MOMYISIIHUAX COBPEMEHHOTO YEIOBEKa.

Yenoseueckue packl. [lonstue o pace. bonbiime pacel: eBporeounaHas (eBpasuiickas),
aBCTpaJIO-HETpOUIHAs (PKBATOpHUAJIbHAS), MOHTOJIOMIHAs (a3UMaTCKO-aMepuKaHcKas). Bpems u
IyTU paccelieHus 4YeJloBeKa Mo IulaHere. EauHCTBO  yenoBedeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. IIpucnocoOieHHOCTh uenoBeKa K  Pa3HbIM  YCIOBUSM
OKpykaromiel cpensl. BiausHue reorpaduyeckoit cpeasl U npelida reHoB Ha MOP(HOJIOTHIO U
(GU3HOJIOTHIO YeIOBEKa.

MexaucuuIuimHapaele  MeToJbl B (pu3nueckoi  (OMOJIOrMUYECcKOW) aHTPOIOJIOTHH.
OBOJIIOLMOHHAS ~ AQHTPOIOJIOTMSI M TMaJlC€OAHTPOIOJIOTHSI  YEJIOBEYECKUX  MOMYJIALHUM.
bruocounanpHple  MCCIeAOBaHMA ~ IPUPOABI  4YenoBeka.  [ccnepmoBaHume — KO3BOJIIOLUU
OHMOJOTrNYECKOr0 U COLMAIBHOIO B YETIOBEKE.

JleMoHCTpanuu

IToptpetsr: Y. lapBun, JI. Jluku, . 5. Poruackuii, M. M. I'epacumos.

Tabmuupl u  cxembl: «MeTonbl AHTPONOJIOTUHY, «['OMIOBHOM MO3r 4YeloBeKay,
«YenoBexkooOpa3Hble 00€3bsiHBDY, «CKeleT 4elloBeKa M CKeNeT IIMMIIaH3e», «PyauMeHThl u
aTaBU3MbI», «JIBIKyIIME CHJIBI aQHTPOIOreHe3a», «OBOJIOLMOHHOE [JPEBO UEJIOBEKay,
«ABcTpanonuTex», «4enoBek ymenbiit», «HenoBek NpIMOXOIAMINN», «J{eHUCOBCKUI YeI0BEK»
«Heanpepranbupl»y, «KpoMmanboHIB», «lIpenknu denoBekay», «OTambl 3BOJIOLUU YEIOBEKAY,
«Pace1 uenoBeka».

Ob6opynoBaHue: MyJsKH OKaMEHEJIOCTEeH, MPEeIMETOB MaTepHalbHONW KYJIbTYphl MIPEIKOB
YeJIoBeKa, penpoAykiuu (dotorpaduu) KapTHH C MHQPOJIOTHYECKUMHA W OMOJICHCKUMU
CIO)KETaMH MTPOUCXOKJCHUS YeloBeKka, (poTorpaduu HaXOA0K MCKOMAEMbIX OCTATKOB YeJIOBEKa,
CKEJIeT 4eJIOBEeKa, MOJIeb uepera 4elloBeKa U ueperna LIMMIaH3€, MOJENb KHCTHU YeloBeKa U
KHCTHU IIMMIIaH3€, MOJIEIH TOPCa MPEIKOB YEIOBEKA.

Jladoparopuasi padGora «M3ydeHne OCOOCHHOCTEH CTPOCHHs CKelleTa 4YeJOBEKa,
CBSI3aHHBIX C IIPSIMOXOKICHUEM).

IpakTnyeckasi padora «/3yueHue 73KOJOrMYECKUX aanTaluid YETOBEKa.

Tema 6. OJxoyiorusi — Hayka O B3aHMOOTHOLICHHUSIX OPraHu3MoOB H
HAJOPraHU3MEHHbIX CHCTEM C OKpY:Kalouei cpeaoi



3apoxaeHue W pa3BUTHE dKosnoruu B Tpynax A. ['ymbGompara, K. @. Pymbe, H. A.
CeBepuona, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pazgensl u 3amaun skojoruu. CBs3b
9KOJIOTUHU C IPYTUMU HayKaMH.

Metonasl skonoruu. [loneBbie HaOmOEHNA. DKCIEPUMEHTHI B IKOJIOTUU: MPUPOJIHBIE U
naboparopHble. MoaenupoBaHue B 3KOJOTMU. MOHUTOPUHT OKpYKaloLEl Cpeibl: JIOKaJIbHBIH,
PETHOHAIILHBIN U TJI00AIbHBIH.

3HayeHUE SKOJOTMYECKMX 3HAHUHM JUIS 4YelOoBEKa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBs3ei uyenoBeuecTBa C Mnpupofoid. DopMHUpOBaHHE 3KOJOTUYECKOW KYIbTYpbl U
HKOJIOTMUYECKOM IPaMOTHOCTU HACEJICHUS.

JemMoHCcTpauMu

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

Tabmumer u cxembl: «Pasnensl dKoIoruny, «Metoasl dkojaoruny, «Cxema MOHHUTOPHHTA
OKpPYKAaroIIen Cpebl».

Jlaboparopnasi padora «/3yueHrne METO0B SKOJIOTHUYECKUX UCCICTOBAHUNY.

Tema 7. Opranusmsl U cpeaa oOMTAHUS

Okonornyeckne (akTopel M 3aKOHOMEpPHOCTH uX JeiictBua.  Kiaccudukamus
9KOJIOTHYECKUX  (akTopoB: abuoTHueckue, OWOTHYECKHE, aHTpomnoreHHele.  OOmue
3aKOHOMEPHOCTH JIeHCTBUS dKoJormueckux pakropos. [Ipasuno munnmyma (K. lnpenrens, 1O.
JInbux). TonepaHTHOCTH. DBPUOUOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue (akropel. CBeT Kak dKonorndeckuid paxrtop. JeldcTBre pa3HBIX y4acTKOB
COJTHEYHOTO CHEKTpa Ha OpPraHU3Mbl. DKOJIOTWYECKHE TPYIIbl PACTCHUH M >KUBOTHBIX IO
OTHOIIIEHHUIO K cBeTy. CUTHaIBbHAs pojib cBeTa. DOTONEeproIu3M.

Temnepatypa kak dKonoruueckuii ¢akrop. [leiicTBue TemmepaTypsl Ha OpPraHHU3MBIL.
[ToikunoTepMHbIE U TOMOHOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxHocTh Kak skojoruueckuil ¢akrop. Ilpucnocobienuss pacteHH K MOAAEP KaHUIO
BogHOro Oanmanca. Kmaccudukanust pacrteHuil 1o oTHOmIeHWI0O K Boje. IlpucmocoOmneHust
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXXHUMA.

Cpenpl oOuTaHMsI OpPraHM3MOB: BOJIHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAs, IJTyOWHHAas
NOJNOYBEHHAs, BHYTpHOpraHu3MeHHas. DPU3MKO-XMMHUYECKHE OCOOEHHOCTU cpel OOuTaHUsA
opranu3moB. [IpucnocobieHust OpraHu3MoB K )KU3HU B pa3HbIX cpeax.

buonornueckue putmel. BHennue u BHyTpeHHHE pUTMBL. CyTOYHBIE U TOJUYHBIE PUTMBI.
[Tprcrioco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUH JKU3HH.

XKuznennsie Gopmbl opranusmoB. [lonstue o >xu3HeHHOU ¢opme. KuzHeHHbIE POPMBI
pacTeHUi: NepeBbs, KYCTapHUKH, KYCTapHUYKHU, MHOTOJIETHHE TpaBbl, OJHOJIETHHE TPAaBBlI.
Kuznenusle (GOpPMbI KUBOTHBIX: THUAPOOHMOHTHI, T€OOMOHTHI, a’dpOOMOHTHL. (OCOOEHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buotnueckne  Qaxroppl. Buasl OMOTHMUECKMX  B3aMMOJAEHCTBHHA:  KOHKYpPEHIIHA,
XUIIHUYECTBO, cUMOMO3 U ero ¢opMmel. [lapazutusm, koomnepaius, MyTyajinu3M, KOMMEHCAIU3M
(KBapTHUpAaHTCTBO, HaxJieOHH4YecTBO). Herpoduueckne  B3aMMOAEHCTBHS  (TONHUYECKHE,
dbopuueckue, (adpuyeckue). 3HadyeHHE OWOTHYECKUX B3aWMOJCHCTBUN I CYIECTBOBAHHMS
OpPraHu3MoOB B cpejie ooutanus. [IpHHIMT KOHKYPEHTHOTO UCKIIFOUSHHUS.

JleMoOHCTpaLun

TabGmuupl 1 cxembl: «IJKosorndyeckue (pakropbl», «CBETOBOU CIEKTPY», «IKOJOTHUECKUE
TPYMIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», « T eMIOKpOBHBIE JKUBOTHBIEY, «XO0JIOJHOKPOBHbBIE
KUBOTHBIEY», «DU3MOIIOTHYECKUE aJanTalli XUBOTHBIX», «Cpeabl OOWUTaHUS OPTraHU3MOBY,
«buonoruyeckue putMbl», «KusHeHHsie GopMbl pacTeHuit», « KuzHeHHble GOPMBI )KUBOTHBIXY,
«9KocHCTEMA IUPOKOIMCTBEHHOIO Jiecay, «IKOCUCTEMA XBOMHOro Jiecay, «llemm nurtanus»,
«XunanaectBoy, «Ilapasutuzmy», «Konkypenuus», «CumMonosy», «KommeHcanm3m.

O6opynoBanue: Tepbapuu pacTeHHd W JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIHUSHUIO
Pa3IUYHBIX  DKOJIOTHYECKUX  (PaKTOpoB, TepOapuM  CBETOIIOOMBBIX, TEHEIIOOMBBIX U



TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TCHEMIOOMBBIE U TEHEBHLIHOCIHBBICE KOMHATHBIC
pacteHus, repOapuM ¥ KOJUJICKUUU TEIJIOMIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMYUBBIX
pacTeHHi, uy4yena NTUI W 3Beped, repdapuM pacTeHUH, OTHOCIIIUXCA K THUTrpopuTam,
kcepouram, me3oduTaM, KOMHATHBIE PACTEHHS HaHHBIX TPYII, KOJUIEKIMH >KUBOTHBIX,
OoOHMTAIOIIMX B pPa3HbIX Cpeaax, repOapur M KOJUICKIIMU PAacTEHUI M KUBOTHBIX, 00JIaJaroIInuX
YyepTaMu MPUCIIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHUSM YCIOBHH JKHU3HH, repbapuu u
KOJUICKIIMA PACTEHUH W >KUBOTHBIX PA3IMYHBIX >KU3HEHHBIX (OPM, KOJUICKIIMH >KHBOTHBIX,
YYaCTBYIOUIMX B Pa3IMUYHBIX OMOTHYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopHnas pa6oTa «BpIsgBIeHHE TPUCTIOCOOICHUI OPraHU3MOB K BIUSTHUIO CBETa.

Jladoparopnasi paGora «BbISBICHHE TMPHUCIOCOOJICHUNH OPraHU3MOB K BIIMSHHIO
TEeMIIEpaTypbI».

Jladoparopnasi padora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
oOUTaHUSY.

Tema 8. Jko/10rusi BUAOB M NOMYJIALHI

OKOJIOTUYECKUE XapaKTePUCTUKHU momyssiiuu. [lomynsauusa kak Ouonoruyeckas cUCTEMA.
Ponb HeogHOpogHOCTH cpenbl, Qu3ndecKkux OapbepoB M OCOOCHHOCTEH OHOJOTHH BUIOB B
(OopMHUPOBAHNUU IPOCTPAHCTBEHHOM CTPYKTYpbI OMyJALnui. OCHOBHbIE MOKA3aTENIN MOMYIISIIUU:
YUCJIIEHHOCTh, IJIOTHOCTh, BO3pAacTHAas U IOJOBasl CTPYKTYpa, pPOXKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIUSL.

DKoJIoruyeckasl CTpykTypa nonyaauud. OneHka 4YMCIeHHOCTH nomyisuuu. /[uHamuka
nonyJsiluu U €€ perynsius. buornueckuil moreHman nonyasiuuu. MoienupoBaHue TUHAMUKA
nonyisiuuu. Kpusble pocra uucineHHoctu nonyiasuuu. KpuBele BbDKHMBaHMS. Perymsius
YUCIIEHHOCTH MOMYJSLMHA: POJb (PaKTOPOB, 3aBUCSIIMX M HE 3aBUCALUIMX OT IUIOTHOCTH.
DKonoruyeckue crpateruu BUIoB (I- u K-crparerun).

[TonsiTue 00 »sKonoruueckod Hume Buaa. MecrooOutanue. MHoromepHass MoOJEIb
skosornyeckor HumM Jx.M. Xarunncona. Pazmepsl skosornyeckoi Huu. [loreHunansHas u
peann30BaHHAs HULIH.

Bun kak cucrema nomynsuui. Apeanbl BUAOB. BHUIBI M HUX >KM3HEHHBIE CTpATErvH.
DKOJIOTUYECKUE YKBUBAJICHTHI.

3aKOHOMEPHOCTU TMOBEJIECHUS M MUTpalMil >KUBOTHBIX. bHonornueckue WHBa3UU
Yy>KEPOJIHBIX BUIOB.

JleMoHCTpanuu

IToptper: Ix. WM. XaTunHCOH.

Tabmuiel u cXxeMbl: «DKOJIOTHUECKUE XapaKTePUCTUKU MONyasauny, «lIpoctpancTBenHas
CTpYyKTypa mnomyisiuuu», «Bo3pacTHele mnupamMuabl nomynsauun», «CKOpOCTb 3acelieHus
MOBEPXHOCTU 3€MJIM Pa3Iu4YHbIMU OpraHuzMamu», «Mojens skonornueckod wumm J[x. W.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

Jladoparopnasi padora «[IpucrnocoOieHust CEMsSH paCTEHUN K PACCETICHUIOY.

Tema 9. Jxos10rust c0001IECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3mMoB. buorneHo3 u ero crpykrypa. CBsizu MeXIy OpraHu3MamMH B
OuoreHo3e.

Okocucrema kak oTkpeiTasg cucrema (A. JIx. Tencnaun). DyHKUMOHANbHBIE OJIOKU
OpPraHuU3MOB B HKOCHUCTEME: IMPOIYLEHThI, KOHCYMEHTHI, peayleHThl. Tpoduyeckne ypoBHH.
Tpoduyeckue nenu u cetu. AGuornyeckue O60ku 3kocucTeM. [10UBBI U HIIBI B 3KOCHUCTEMAX.
KpyroBopoT BeLIECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OCHOBHBIE ITOKA3aTENN YKOCUCTEMBI. bruomacca n npoayKius. DKOJIOrH4eCKue MUPaMHUIbl
qriceln, OMOMacChl M SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @uykmyayuu. HanpaBieHHbIC
3aKOHOMEPHBIE CMEHBI COOOIECTB — CyKIeccuu. llepBUUHbIE U BTOPUYHBIE CYKIIECCHUHM U UX



OPUYMHBL.  AHTPOIIOTEHHBIE BO3JEHCTBUS Ha cykueccud. KimmmakcHoe — cooOIIecTBo.
buopaznoobpa3ue 1 NoJHOTa KpyroBopoTa BELIECTB — OCHOBA YCTOHYHMBOCTH COOOIIECTB.

[TpuponHbIE 3KOCUCTEMBL. JKOCUCmeEMbl 03€p U peK. DKOCUCeMbl Mopeu U OKeaHos.
DKkocucmemvl myHop, 1ecos, cmeneul, nyCmbiHb.

AHTpPOIIOTEHHBbIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasnmuuus mexay
AQHTPOIIOT€HHBIMU U IPUPOAHBIMH S3KOCHCTEMaMHU.

Yp6oskocucrembl. OCHOBHBIE KOMITIOHEHTHI ypOoakocucteM. I'opoackas ¢uiopa u dayHna.
CuHaHTponu3anusi ropoJckoi ¢ayHbel. buosormueckoe U  XO34HCTBEHHOE 3Ha4yeHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (DOPMHUPOBAHMS  OCHOBHBIX  B3aMMOJAEHCTBHI  OpraHM3MOB B
sKocucTeMax. Poabv kackaonozo s¢ghghexkma u 6ud06-30upuxamopos (Kiouesvix 6udos) &
@yukyuonuposanuu  sxocucmem. llepeHOC SHEPrUM U BEIIECTB MEXAY CMEXHBIMU
DKOCUCTEMaMH. YCTOMYMBOCTh OpPraHUW3MOB, NOMYJALUMA M OKOCHCTEM B  YCIOBHUAX
€CTECTBEHHBIX U AaHTPOIOT'€HHBIX BO3AEHCTBUIA.

Mexanuzmor  6030eiicmeusi  3aepA3HeHUll  pA3HLIX MUNO8 HA  CYOOP2AHUBMEHHOM,
OpP2AHU3ZMEHHOM, NONYJIAYUOHHOM U IKOCUCHEMHOM YPOBHAX, OCHOBbL IKOIOSUUECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmsusi. MeTooI0russ MOHUTOPUHIA €CTECTBEHHBIX U
AQHTPOIIOT€HHBIX IKOCHUCTEM.

JleMoOHCTpaL U

[Toptpert: A. Ix. Tencnu.

Tabmumer u cxeMbl: «CTpyKTypa OHOIIEH03ay», «DKOCHUCTEMa IMIMPOKOJIMCTBEHHOTO JIEcay,
«QxocuctemMa XBOHHOro jueca», «OyHKIMOHAJIbHBIE TPYMIbl OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemectB B dKkocucteme», «llemn mwmTaHMs (macTOWINHAS, ETPUTHAS)»,
«DKoJIOrHuecKas MUpaMuaa Yucen», « IKoJIoOrnyeckas nupamuia OnomMacce», «9KOJIOrHUecKas
nupamuja sHeprumy», «OOpasoBanue Ooiora», «llepBuunas cykueccus», «BoccraHoBieHue
Jeca 1ociie moxapa», «JKocucTeMa o3epay», «ArpoueHo3», «KpyroBopoT BemecTB U MOTOK
SHEpPruM B arpoueHosey, «I[Ipumepsr ypboskocucTem».

Ob6opynoBanue: repOapuy pacTeHUH, KOJJIEKIUM HACEKOMBIX, 4yydesia NTHUI[ U 3BepeH,
repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTCHUH, aKBApUyM KaK MOJIENIb YKOCUCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onrcaHue ypooIKOCUCTEMBD».

Jladoparopnasi pa6ora «/3yuenue pa3sHOOOpa3usi MEJIKUX TTOUYBEHHBIX YWICHHCTOHOTHX B
pasHBIX SKOCHCTEMAX .

IKeKkypeust «IKCKypcHsi B TUIIMYHBIN OuoreoneHos (B n1yOpaBy, Oepe3HsK, €bHUK, Ha
CYXOZOJIbHBIN WM MOWMEHHBIH JIYT, 03€p0, 60J0TO)».

IKekypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha IM0JI€ WM B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas IKocucTEeMA

buocdepa — obmennanerapHas obosouka 3eMid, TI€ CYIIECTBYET WU CYIIECTBOBaja
*u3Hb. Pa3BuTue npeacrasienuii o ouochepe B pyaax 3. 3tocca. Yuenue B. . Bepnanckoro o
6uocpepe. Obmactu 6uochepsl u e€ cocras. JKupoe BemecTBo Onocdeps! U ero GyHKIUU.

3aKOHOMEPHOCTH cyIecTBoBaHuUs 6uocdepbl. OcobeHHocT 6rochepsl Kak riodaabHOR
skocucTeMbl. JluHammdeckoe paBHOoBecne B Omocdepe. KpyroBoporel BemiecTB U
OMOreoXMMHUECKUE IUKIIBI (YTIepo/ia, a3oTa). PUTMUYHOCTD sBNIEeHMI B 6uochepe.

3oHanbHOCTH OuOChepsl. [lonarue o Ouome. OCHOBHBIE OMOMBI CYIIU: TYH/pa, XBOIHbBIE
jeca, CMELIaHHbIe U IIMPOKOJIMCTBEHHBIE JIeca, CTENH, CAaBaHHbI, IIYCTHIHH, TPOIIMUECKHUE Jieca,
BBICOKOTOPBS. KitTuMar, pacTUTENbHBINA U )KUBOTHBIM MUP OMOMOB CYIIIH.

Crpyktypa ¥ (YHKLIHS JKUBBIX CHCTEM, OIEHKAa HMX PECypCHOro IOTCHLHAla |
OouochepHbIX (HYHKIIHA.

JleMoOHCTpanuu

[TopTpetsi: B. U. Bepnanckuii, 3. 3rocc.

Tabmuupt u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot a3ora B npupone», «KpyroBopot
yriepoja B mpupojae», «KpyroBopor kucinoposaa B npupozae», «KpyroBopot BoJsl B IPUPOAE»,



«OcHoBHbIe OuMOMBI cymmny», «Knumarnuyeckue mosca 3emnm», «Tynapa», «Taiiray,
«Cmemannbii  jec», «lllupokonuctBeHHbld Jec», «Crenby», «CaBaHHa», <«IlycTbIHSY,
«Tponmyeckuii necy.

O6opynoBanue: repdbapuy pacTeHUN pa3HbIX OMOMOB, KOJIEKIIMH KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYKawIIas cpeaa

DKoJorMYecKre KpHU3UChl M HMX HpuuuHbl. BoszneiictBue uyenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3MyIIHOM cpenapl. OxpaHa Bo3ayxa. 3arpsi3HEHHE BOAHOM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Paszpymienue nouBsl. OXpaHa NOYBEHHBIX pecypcoB. M3MeHeHue KimMara.

AHTpOIIOTEHHOE  BO3JCHCTBHME Ha pPACTUTENbHBIH M KMBOTHBIM Mmup. OxpaHa
PacCTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIUIBI OXPAaHbI NPUPOAbl. KpacHble KHUTH.
Oco60 oxpansiembie nipupojubie Tepputopun (OOIIT). boranuyeckue caabl U 300JI0THYECKUE
MapKu.

OCHOBHBIE TIPUHIUITBI YCTOMYMBOTO Pa3BUTHS YEJIIOBEUECTBA U MPUPOAbL. PannroHnansHOE
MPUPOJIONIONB30BAHUE M COXpaHEHHe Ouoiormyeckoro paszHooOpazus 3emmu. OOmue
3aKOHOMEPHOCTHU TII00ATBHBIX YKOJIOTHYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa
U €r0 BEpOSTHBIC TOCIEACTBHSI.

Pa3Butie METONOB MOHUTOPWMHIA PA3BUTHS OMACHBIX TEXHOTEHHBIX IIPOIECCOB.
Cucmemmubie uccredosanusi nepexooa K pecypcocoepezaioujeli U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonocuueckoe pasnoobpasue u douopecypcvl. Hayuonanvhvie ungopmayuontsie
cucmemol, obecneyugarowue O0OCMyn K UHDOPMAYUU NO COCMOSHUIO OMOEIbHLIX 6UO08 U
akocucmem. OcHosbl IKopeaburumayuu SKOCUcmem u cnocobo8 60pvobl ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemMHbIX IKOCUCTHEM.

JleMoOHCTpaL U

Tabmumel u  cxembl: «3arpsi3HeHue atMmocdepbl», «3arps3HeHre Truapocdeps,
«3arps3zHeHre nouBbl», «[lapHukoBbli 3ddekT», «Ocobo oxpaHseMble NPUPOAHbBIE
TeppUTOpUN», «MoIeTn yIpaBIsIeMOro MUpPay.

OGopynoBanue: ¢dortorpadun OXpaHsIEeMBbIX pacTeHUH W KUBOTHBIX KpacHoit KHUTH
Poccuiickoit @enepanun, KpacHoil KHUTH pernoHa.

IlnanupyemMble pe3y/ibTaThbl OCBOCHHSI POrPaMMbI 110 OMOJIOTUHM HA YPOBHE CPeIHEro
0011ero 00pa3oBaHus
JINYHOCTHBIE pPe3yJIbTAThI

®OI'OC COO ycranaBnuBaeT TPeOOBaHUS K pe3yslbTaTaM OCBOCHHUS OO0Yy4YaIOIIMMHUCS
MIPOrpaMM CPeTHETO 00IIero 00pa3oBaHusl: TMUYHOCTHEBIE, METAIIPEIMETHBIC U TIPEIMETHBIE.

B CTPYKTYPE JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHA IMPOrpaMMbI I1O onoJsoruu BBIACJICHBI
CIIEAYIOIIME  COCTAaBJIAIOIIME: OCO3HAHHUE OOYHYAIOUIMMHUCH  POCCHHCKOM  IpaxkJIaHCKOU
UJEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSTEIbBHOCTH W CaMOOTPEEICHUIO,
Hanuuyue momueéayuu K OOydeHHIO OWOJIOTHH, yeneHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXAeHUI JTUYHOCTU Ha OCHOBE KJIFOUEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAaJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYYAIOMIUXCSl PYKOBOJICTBOBATHCS B
cBOEH ACATCIIbHOCTHU IOEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMH, IpUCymnmMu CHUCTEMC
Ouonornyeckoro  oOpa3oBaHUs, Haauuyue NPABOCO3HAHUA ~ DKOJOTHMUECKOW  KYIbTYPHI,
CnOcobHOCMU CMABUMsb UEIN U CTPOUTH KU3HEHHBIE TJIaHBI.

JImdHOCTHBIE pPe3yabTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTHH JOCTHTAIOTCSA B €IUHCTBE
yueOHOW M BOCTIUTATENBHON NEATEIHHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMH POCCUHCKHUMHU
CONOKYJIbTYPHBIMH, UCTOPUUCCKUMU U NYXOBHO-HPABCTBCHHBIMH ICHHOCTAMMU, NPUHATBIMA B
oOmiecTBe MpaBUJIaMH U HOPMaMHu MOBEACHUS M CIIOCOOCTBYIOT MpoOIleccaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUSA U CaMOpPAa3BUTHUA, PA3BUTHUA BHyTpeHHeﬁ MOo3uIuH JIMYHOCTHU, IMaTPUOTU3MA U
YBa)XEHUSI K 3aKOHY U IPaBOIMOPSIKY, YEJIOBEKY TpPyJda U CTapIIeMy MOKOJEHHUIO, B3aUMHOTO
YBaKCHU, GepencHoro OTHOLICHUSA K KYJIbTYPHOMY HaCcJICOIUuro u Tpaauuusam
MHOTOHAlIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKpPYKarolen cpee.



JIMYHOCTHBIE Pe3yIbTaThl OCBOCHHS Y4eOHOTO mpeaMeTra «BbHoorusy TOMKHBI OTPaXaTh
TOTOBHOCTb M CHOCOOHOCTH OOYYaIOIIUXCsl PyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTALUi, TO3WTHUBHBIX BHYTPEHHHX
yOeXJAeHHUI, COOTBETCTBYIOUIMX TPAJAUIMOHHBIM ILIEHHOCTSIM  POCCHIICKOTO  0OIIecTBa,
pacHIMpeHHre >KU3HEHHOTO ONbITa U OMbITa JAESITEIBHOCTH B MPOIECCE peain3allid OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOro BOCIIUTAHUS

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOA3aHHOCTEH, yBakKeHHWE 3aKOHA U
MPaBOMNOPSJIKA;

TOTOBHOCTH K COBMECTHOM TBOPUECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOEKTOB,
pelIeHnH y9eOHBIX U MO3HABATEIIBHBIX 32124, BRITIOJHEHUHN OMOJIOTHYECKUX SKCIICPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TMO3MIIMIO IO OTHOIICHUIO K SBICHUSM
COBPEMEHHOM KM3HU U OOBSICHATH €€;

YMEHHE YUYUTHIBAaTh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aUMOJICUCTBUS JIIOJICH C Pa3HBIMU YOEKIECHUSMH, KYJIbTYPHBIMU IIEHHOCTSIMU U COIMATIBHBIM
MOJIOKEHUEM;

FOTOBHOCTh K COTPYIHHMYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJHEHUS YUEOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33J1ay, YBAXUTEIBHOTO OTHOIIEHUS K MHEHHIO
OTIMIOHEHTOB MPHU 00CYKACHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CONCPKAHUS;

TFOTOBHOCTh K T'YMaHUTApPHOU U BOJIOHTEPCKOU 1€ATENIbHOCTH;

2) NaTPMOTHYECKOT0 BOCITUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKON IPpayKTAHCKOW MACHTUYHOCTHU, TATPUOTU3MA, YBAKECHHUS K
CBOEMY HApoOAy, 4yBCTBAa OTBETCTBEHHOCTHM Iepel PonMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Poauny, cBOH S3BIK M KYJIBTYpPY, MPOILJIOE U HACTOSALIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHONICHHE K TMPUPOJAHOMY HACJIEIUIO H TMaMSITHUKAM TPUPOJIBI,
JOCTH>KeHHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPYAE;

CITOCOOHOCTh OIICHUBATh BKJIQJl POCCHUMCKHMX YYEHBIX B CTAHOBJIEHHE W pa3BUTHE
OHMOJOTUY, TOHUMAaHH 3HaYeHUsl OMOJIOTHH B TIO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU YEIIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

ujeiHast yoe:K IEHHOCTh, TOTOBHOCTH K CIIY’KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyans0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUICKOr0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;

CITOCOOHOCTH OIIEHUBATh CUTYAIMI0 M NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHWE JIMYHOTO BKJIa/Ia B OCTPOCHUE YCTOMYMBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHHME K CBOMM pOAMUTENAM, CO3JaHUI0O CEMbM Ha OCHOBE
OCO3HAHHOTO TPUHATUS IIEHHOCTEH CEMEHHOM KU3HH B COOTBETCTBUU C TPAIUIMSIMH HAPOJIOB
Poccuu;

4) 3¢TeTUYECKOT0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMaHUE SMOLHUOHAIBHOTO BO3JICUCTBHS )KUBOM MIPUPOABI U €€ LIECHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PA3HBIX BHUJAX HCKYCCTBA, CTPEMIICHHE IPOSIBIAThH
KauecTBa TBOPYECKOM JINUHOCTH,

5) ¢usudyeckoro BocnuTaHWs, (OPMHMPOBAHUA  KYJbTYPbl 310POBbA H
IMOIUOHAIBLHOIO 0JIArONOJIYYHs:



MOHMMAaHME U peanu3alys 3J0poBoro u 0e3zomacHoro odpasa *HU3HH (30pOBOE MUTAHUE,
coOI0fieHre TUTUEHUYECKUX MPaBWJI U HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHATHI M OTIbIXA,
perynsipHasi (u3nueckas aKTUBHOCTH), OEpEKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO
OTHOUICHUSI K COOCTBEHHOMY (DU3HMUECKOMY U IICUXHUECKOMY 3/I0POBBIO;

NOHMMAaHWE IICHHOCTH TPABWJI HWHAWBUAYAIBHOTO W KOJUIGKTUBHOTO O€3011aCHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3/I0POBbIO U KU3HHU JIOJCH;

OCO3HAaHHE MOCIEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTpPEOJEHUS aIKOroJis,
HapKOTHUKOB, KYPEHHUS);

6) TPY/10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/Yy, OCO3HAHKE LIEHHOCTU MacTepCcTBa, TPYI0Jt00ue;

TFOTOBHOCTb K aKTUBHOM AESITEIbHOCTH TEXHOJIOIMUECKON U COLMAJIbHON HalpaBIECHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKylO
JeSITENIbHOCTb;

MHTEpEC K pa3nuyHbiM cepam mpodeccnoHaNbHON AESITeNTbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIN BBIOOp OyayIIei mpodeccuu U peaTrn30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC IIJIAHBI,

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpa30BAaHUIO Ha MPOTSIKEHUH BCen
JKU3HU;

7) IKOJI0THYECKOT0 BOCTIMTAHMS:

9KOJIOTMYECKHU 1I€JIECO00pa3HOE OTHOILIEHUE K MPUPOJE KaK UCTOYHHUKY KU3HU Ha 3eMIle,
OCHOBE €€ CYIIIECTBOBAHNS;

MOBBIIIIEHUE YPOBHS SKOJIOTMYECKON KYIBTYpPhl: MPUOOPETEHUE OIbITAa IJIAHWUPOBAHUS
MOCTYIKOB M OIEHKU UX BO3MOXKHBIX MOCIEICTBUM ISl OKPYKAIOIIEH CpeIbl;

OCO3HaHHUE I1100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U IyTel X peleHus;

CIOCOOHOCTh HMCIIOJIb30BaTh NMPHOOpETaeMble IPU U3y4YEHHH OMOJIOIMU 3HAHHS U yMEHUS
IpU pelIeHuu MNpoOeM, CBA3aHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIB30BaHUEM (COOII0IeHNE
IIPaBWI TIOBEJIEHUS B INPUPOAE, HANPABICHHBIX HAa COXPAaHEHUE PABHOBECHS B JKOCHUCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OHOChepHl);

AaKTUBHOE HENPUSITHE NEHCTBUM, NPHUHOCSIIMX BpEJ OKPYKAMOIIEH NPUPOJHOW cpene,
YMEHME MPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJIOTMUECKUE IMOCIEACTBUS MPEITPUHUMAEMbIX
JIEUCTBUI U NPEIOTBPAILATD UX;

HaJIUYUE Pa3BUTOIO HKOJOTUYECKOTO MBIIIIEHUS, SKOJOTHYECKOM KYyJbTYphl, OINbITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBaTbCS HMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBHOM MpakTHUKE, TOTOBHOCTM K Y4YacTHIO B
IIPAKTUYECKON AESITEIbHOCTU IKOJIOTMUECKOM HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M  OOIECTBEHHOW MpakTUKH, OCHOBAHHOTO Ha JAMajiore KyJIbTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

COBEpUICHCTBOBAHUE S3bIKOBOM M UNTATEIbCKON KYJIBTYpPhI KaKk CPEICTBA B3aUMOJICHCTBUS
MEXIY JI0JIbMU U NMO3HAHUS MUDPA;

NOHMMaHUEe crenupuKku OMOJIOTUM KaK HAayKd, OCO3HAaHUSA €€ poju B (OPMUPOBAHUU
PalMOHATIBHOTO HAyYHOT'O MBIIUICHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MUpE Kak O €IWHCTBE MpPHUPOAbI, dYeloBeKa M OO0IIecTBa, B MO3HAHUM MPUPOJTHBIX
3aKOHOMEPHOCTEW U pelIeHUH MPOoOIeM COXpaHEHUs IPUPOJTHOTO PAaBHOBECHS,

yOexkAEHHOCTh B 3HAYUMOCTH OWOJIOTMM JJIi COBPEMEHHOM LMBHIM3ALMU: OOECIeueHus
HOBOT'O YPOBHS pa3BUTHsSI MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MMOMCKA MyTel BBIXOAA U3 INIOOATbHBIX
HKOJIOTHUECKUX Mpo0sieM U obecrieueHus nepexoia K yCTOWYMBOMY Pa3BUTHIO, PAIMOHATBHOMY
HCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHIAPTOB KU3HU;



3aMHTEPECOBAHHOCTH B MOJYYCHUU OMOJIOTMYECKUX 3HAHWN B LIEJSIX MOBBIMICHUS OO0IIei
KyJIbTYpPBl, €CTECTBEHHO-HAy4YHOW TPaMOTHOCTH, KaK COCTAaBHOM dYacTH (YHKIMOHAIHHOM
IpaMOTHOCTH 00y4Jarouuxcs, opMUpyeMoil pu U3y4eHUN OUOJIOTHH;

NOHMMAaHHE CYIIHOCTH METO/OB ITO3HAHUS, HCIIOJIB3YEMBIX B E€CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCHOJB30BaTh IOJlydaeMble 3HAHUS Ul aHalu3a M OOBSICHEHUS SIBICHHUM
OKPYXXAIOLIET0 MHUpAa M MPOUCXOMAIIMX B HEM H3MEHEHHH, yMEHHE JejaTh O00OCHOBaHHBIC
3aKJIIOYCHHS Ha OCHOBE HAy4YHBIX (DAKTOB M MMEIOUIMXCS [aHHBIX C IENbI0 TOJXY4YEeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITETIBHO MHCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS JUIS PELICHUS
npo0JIeM B peabHBIX KHU3HEHHBIX CHTYaIHIX;

OCO3HAHME IICHHOCTU HAayYHOW JAEATEIbHOCTH, TOTOBHOCTh OCYIIECTBISITH NMPOEKTHYIO U
MCCIIEI0BATEIIbCKYIO IESTEIbHOCTh HHANBUAYAJIBHO H B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEIPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHHIO, K
AaKTMBHOMY TIOJIYYCHHIO HOBBIX 3HAaHMH IO OHOJIOTMM B COOTBETCTBHUH C >KU3HCHHBIMU
NOTPEOHOCTSMU.

MeTtanpeameTHblie pe3yJabTaThl

MeTtanpeameTHble pe3ylbTaThl OCBOEHUS ydeOHOro mpeamera «bHOJIOTHS» BKIIOYAIOT:
3HaUUMBIC IS (OPMHpPOBAHUS MHPOBO33PCHHUS  OOYYAIOMIMXCS  MEKIUCIUTUTMHAPHBIC
(MeXmpeaIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [EIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB ITO3HAHUS, HCITOJIb3YEMBIX B €CTCCTBCHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBIICHUE, TPOIECC, CHCTEMa, HAy4YHBIM (akT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsi, MCCIIEeIOBaHNEe, HAOIIOJEHUE, U3MEpPEHNEe, HKCIEPUMEHT U JIPyrue); yHUBEPCAIbHbBIC
yueOHbIe JeicTBUS (MO3HABaTeIbHbIe, KOMMYHUKATHUBHBIC, PETYISTHUBHBIC), 00ECIEUNBAIOIINE
dbopmupoBanre (YHKIMOHATHLHON TPaMOTHOCTH U COIMAIbHON KOMIIETCHIIMH OOYYaroIIuXCs;
CHOCOOHOCTh oOyuaromuxcs HCIOJIb30BAaTh OCBOCHHBIE MEXIUCHUTUTNHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHWS M YHUBEpCaJIbHbIE Y4YeOHBIC IEHCTBHUS B TIO3HABATEIILHOW U
COLIMATILHOM MPaKTHKE.

B pesynprate u3yueHus OHWOIOTHUM HA YpPOBHE CpEIHEr0 00mero oOpa3oBaHUs Y
oOyuaromierocss OyayT copmupoBaHbl MO3HABATEIbHBIE YHUBEPCAIbHBIE y4eOHBbIC NEWCTBUSA,
KOMMYHHKATHBHBIC YHUBEPCAIbHBIC YYeOHBIC JICHCTBHUS, PETYJIATUBHBIC YHUBEPCAIbHBIC
yueOHbIe AeMCTBUSI, COBMECTHASI IEATEIBHOCTb.

MertanpenmMeTHble pe3ysbTaThl OCBOEHUS IMPOTPaMMBbl CpEIHEro oOIero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

OBRJ1aieHHe YHUBEPCAJIbLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a3oBble JOTHYECKUE TeHCTBUS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyaJU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIIOJIB30BaTh TIPH OCBOCHWUW 3HAHWW TPHUEMBI JIOTHYECKOTO MBINUICHUS (aHAIN3a,
CHUHTE3a, CpaBHEHUs, Kiaccuukanuu, OO0OOIIEeHHUs), PACKPBIBATH CMBICI OHOJOTHYECKHUX
TOHSTHI (BBIICIIATH KX XapaKTEPHbIC MPU3HAKK, YCTAHABIIUBATE CBA3H C APYTUMHU TOHITHSIMH);

OTIpeIeNIATh 1ENH NeATEIbHOCTH, 3ajaBas MapaMeTpbl W KPUTEPUHU UX JOCTHIKECHHUS,
COOTHOCHUTD PE3YNIBTATHI ACATEIHHOCTH C MOCTABICHHBIMU TIEIISIMU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSTHS Uil OOBSCHEHUs (AKTOB U SIBICHUU KUBOU
IPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYIUPOBATH
BBIBOJIbI U 3aKJTFOUCHUS;

MPUMEHSTh CXEMHO-MOJIEIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a TaKKE MPOTUBOPEUHI pPa3HOrO poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH()OPMALMOHHBIX HCTOUHUKAX;



pa3pabaTbIBaTh IUJIAH PELICHUs MPOOJIEMBI ¢ YUETOM aHAJIM3a UMEIOIIUXCS MaTepUaTbHbIX
U HEMaTepUAJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JEATEIBHOCTb, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB LEISM,
OLIEHUBATh PUCKH ITOCIIEICTBUI eATEIbHOCTH;

KOOPJAMHUPOBATh W BBIIOJHATH pPabdOTy B YCIOBUSX PEATbHOTO, BHUPTYAJIBHOTO U
KOMOHMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

pa3BUBATh KPEATHUBHOE MBIIUICHUE MIPH PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:

BJIAJICTh HaBBIKAMHU Yy4eOHO-HCCIEIOBATENBCKONH U MPOEKTHOW JEATEILHOCTH, HaBBIKAMHU
paspenieHus npoodisieM, CIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOUCKY METOZOB
peLIeHHs MPAKTUYECKHUX 33124, TPUMEHEHHIO Pa3IMYHbIX METOAOB IIO3HAHUS;

UCIOJIb30BaTh PA3JIUYHbIE BUJBl AEATEIbHOCTH I0 IOJYYEHHI0 HOBOTO 3HAHMS, €ro
MHTEPIpETalnd, MPEOoOPa30OBaHUI0 U MPUMEHEHHIO B YUEOHBIX CHUTYAIMsIX, B TOM YHCJE IPH
CO3JIaHUM Y4EOHBIX M COLIMATIbHBIX IPOEKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KITIOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3aJaud B OOpPa30BaTENBHOU IEATEIBHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyalM3HpPOBATh 3aj]ady, BBIJBUTATh
rUrnoTe3y e€ pelleHus, HaXOAWTb AapryMEHThl [Uli JOKa3aTelbCTBA CBOUX YTBEPXKICHMI,
3aaBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBaTh IIOJIyYEHHbIE B XOJ€ pELICHHUs 3aJaud pe3yJbTaTbl, KPUTHYECKU
OLIEHUBATh UX OCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OL€HUBATh IPUOOPETEHHBIN OMBIT;

OCYIIECTBIISITh 1IEJICHAIIPABICHHBIM MOUCK MEpeHoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
pohecCHOHANBHYIO CPey;

yMETh TIEPEHOCUTHh 3HAHWS B TO3HABATENbHYI0 M  IPAKTHUECKYI0  00JacTu
KHU3HENIEeATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00J1aCTeiH;

BBIJIBUTaTh HOBBIE WJEM, NpeJlaraTb OpPUTMHAIBHBIE MOJXOAbl U PEUIeHUS, CTaBUTh
npoOJIeMBI B 33]1a9H, JTOITYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) padora ¢ nHpopManmei:

OpUEHTUPOBATLCSA B PA3IMYHBIX MCTOYHMKAX HMH(OpManuu (TeKcTe yueOHOro mocolus,
HAYYHO-TIOMYJISIPHON JUTEpaType, OMOJOTHUECKUX CIOBapsX M CIPaBOYHHMKAX, KOMITbIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAIW3UpPOBaTh WHGOPMALMIO DPAIMYHBIX BUIOB U (QOpPM
IpeJCTaBICHUs, KpUTUUECKU OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEUUBOCTb;

GbopMyHpOBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBIE METOMABI TNPH IOWCKE W OTOOpe
O6uonornyeckoit MHGopMaIK, He0OXOIUMOM /7S BHITIOJTHEHUS YUeOHBIX 3a/1a4;

nproOpeTaTh ONBIT HCIOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJbHYIO (OpMYy MpeAcTaBlIeHUS OHOJIOrHYEeCKON
uHpopManuu (Cxembl, rpaduKu, TUarpaMMBl, TaOIHIIbI, PUCYHKH U IPYTroe);

WCIIOJIB30BaTh HAy4YHBIM S3bIK B Ka4eCTBE CpEICTBA TpH padboTe C OHUOIOTHYECKOM
uHpopMaLrel: TPUMEHATh XUMHUYECKHe, (U3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dbopmysbl, abOpeBUATypy, HOMEHKJIATypy, HCIOJb30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATIISAHOCTH;

BIAJCTh HABbIKAMU PpACHO3HABaHUS M 3allMThl MHpOpMaLUU, HH(POPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJaieHHe YHUBEPCAJIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

1) o6menmne:



OCYILECTBIISATh KOMMYHHMKAIIMKA BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WIH JUCKYCCUU TIO CYIIECTBY OOCYyKIaeMoil TeMbl (yMEHHE 3aJaBaTh BOIIPOCHI, BBHICKA3bIBATh
CYKIEHHUSI OTHOCUTEJIbHO BBINOJHEHMSI NpeUlaraéMoi 3aJaud, Y4YWUTHIBaTb HHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHN APYTUX YUaCTHUKOB JHANIOTa WA JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIE CpEICTBA OOLICHHS, MOHMUMATh 3HAUYEHHE COLUAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(JIUKTHBIX CUTYallul, yMETh CMAT4aTh KOH(IUKTHI U
BECTH IEPErOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOaMU OOIIEHHS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JPYTuX JIOACH, MPOSIBIIATh YBAKHUTEIBHOE OTHOIICHHE K COOECeHUKY U B KOPPEKTHOH (opme
(bopMyIUpOBaTH CBOM BO3PAKECHHUS;

pPa3BEPHYTO M JIOTMYHO M3J1ararb CBOKO TOYKY 3pEHUS C HCIIOIb30BAHHUEM S3BIKOBBIX
CPENCTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOU pabOThI Ipu
pemeHnn OMoI0rndecKoi mpooIeMbl, 000CHOBBIBATH HEOOXOJMMOCTh MTPUMEHEHHS TPYITOBBIX
¢dbopM B3aMMOEHCTBYS IPHU pELICHUH YyueOHOM 3a/1auH;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4jeHa KOJIEKTUBA;

NPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBaTh U KOOPAWHUPOBATH
JEUCTBUSA 10 €€ INOCTUKEHUIO: COCTAaBIATH IUIAH JACHCTBUHM, PACIpPElesATb POJIM C Yy4ETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3y/bTaThl COBMECTHON pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXJOT0 YJaCTHUKA KOMaHbl B OOLIUH pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE NPOEKTHI, OLIEHUBATh HJAEU C MO3UIUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh TO3UTHBHOE CTPAaTETMYECKOE TIOBEJEHUE B PA3IMUHBIX CHUTYyalMsX,
MPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

OByaieHHe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMU J1eHCTBUAMM:

1) camoopranu3amnms:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAaHUS [UI BBIABICHHS NpoOJIeM M HUX pEUIeHHs B
JKU3HEHHBIX U yUYEOHBIX CUTYyAIUsX;

BBIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUH LIeIeBble M CMBICIOBBIE YCTAHOBKU B CBOMX
JIEUCTBUAX M TMOCTYNKax MO OTHOIIEHUIO K KWUBOW MPHUPOJIE, CBOEMY 3J0POBBIO M 3I0POBBIO
OKpYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBIE 33Ja4d B 00pa30BaTENbHOW JESATEIBHOCTH U
KU3HCHHBIX CUTYaIHsIX;

CaMOCTOSITENIFHO COCTABJIATH IJIaH PelIeHHs MpoOiIeMbl ¢ Y4ETOM HUMEIOIIUXCS PEeCypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a PEILICHHE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBaTh (POPMUPOBAHHIO U TIPOSIBICHUIO IMPOKOM SPYIUIIMH B Pa3HBIX 00JACTIAX
3HAHWH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHbBIN U KYJIbTYPHBIA YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTUBBI B JIE€ATEIBHOCTh, OLICHHUBATh
COOTBETCTBUE PE3Y/IbTATOB LENSM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHI, CIIOIB30BATH MPUEMBI peIIeKCUU
JUTSL OLICHKU CUTYaIliH, BBIOOpA BEPHOTO PELICHHUS;



YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO MTPUHUMATh PEIICHUS 10 UX CHIXKEHHUIO;

MIPUHUMATh MOTUBBI U apryMEHTBI APYTUX IIPU aHAIU3€E PE3YJIbTATOB JIE€ATEIbHOCTH;

3) npuHATHE ceds1 U IPYTruX:

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3E PE3YJIbTATOB JIEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C IMO3UIMU APYrOro YeIOBEKa.

IIpeaMeTHbIe pe3ybTaThl

[IpenMeTHbIE pe3yabTaThl OCBOEHHUS cojepxaHus ydueOHoro npeamera «buosorus» Ha
yriyOoJIEHHOM YPOBHE OPMEHTHPOBAHBI Ha o0ecriedeHre MPOoPUIBbHOTO 00YYeHHS 00yUYarOIuXCs
Oouonornu. OHM BKIIOYAIOT: creuupUYecKue A OHOJIOTMM HAy4Hble 3HAHHS, YMEHUS U
CrocoObl JEHCTBHII MO OCBOCHHUIO, HMHTEPHpPETAMU U MPeoOpa3oBaHUI0 3HAHHM, BHJIbI
JESTEIbHOCTH 1O IOJYyYEHUI0 HOBBIX 3HAHUI M MX NPUMEHEHHMIO B PA3JIMYHBIX Y4EOHBIX, a
TaK)X€ B PEAIbHBIX )KM3HEHHBIX cuTyauusx. [IpeameTHble pe3ynbTaTsl NpeICTaBICHbI 10 TOAaM
U3Y4EHHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs YydeOHOro mnpenmera «buonorus» B 10 Kaacce
JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHHUI O MECTE M POJIM OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(GOpMHUPOBAHUM E€CTECTBEHHO-HAYYHOM KapTUHbl MHpa, B IIO3HAHUU 3aKOHOB IMPHUPOABI U
pelieHruy IpobiieM PalMoOHAIBHOTO IPUPOIOTIOIB30BAHMS, O BKIIAJE€ POCCUNCKUX U 3apyOEKHBIX
YU€HBIX B pa3BUTUE OUOJIOTHY;

BJIQJICHUE CHCTEMOIN OWOJIOTMUECKHUX 3HAHHM, KOTOpas BKJIOYAET: OCHOBOIOJATAroIINe
OMOJOTrMYEeCKrEe TEPMHUHBI U TOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboju3M, rOMeocTas,
CaMOpEryJsilMs, CaMOBOCIIPOU3BEICHHE, HACTIEICTBEHHOCTb, N3MEHUYNBOCTb, POCT U Pa3BHUTHUE),
ouonornueckue Teopun (kimerounas Tteopuss 1. IlIBanna, M. Illneiinena, P. Bupxosa,
XpoMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBuioBa — o nenrpax
MHOT000pa3usi U MPOUCXOKIACHUS KYJIbTYPHBIX PAaCTEHMI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
MEPBOTO MOKOJEHUS, paClIEIVIEHUs, YUCTOThl FaMeT, HE3aBUCUMOTr0 HacienoBanus I'. Mennens,
TOMOJIOTUYECKHX PSJOB B HaclencTBeHHOW wu3MeHunBoctu H. W. BaBwioBa), mpuUHIHUIIBI
(KOMILJIEMEHTapHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAY4YHOI'O MO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTMYECKHX
UCCIIEIOBAaHMSX JKUBBIX 00BEKTOB (OMMCaHUE, U3MEpEeHHe, Ha0Ir01eHNEe, SKCIIEPUMEHT);

YMEHHE BBIACIATh CYIIECTBEHHbIE NMPU3HAKU: BUPYCOB, KJIETOK IMPOKAPUOT U IYKAPHUOT,
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTraHM3MOB, B TOM 4HCle OakTepuid, rpuOOB, pacTEeHUH,
’KMUBOTHBIX M Y€JIOBEKA, CTPOCHHS] OPraHOB U CUCTEM OPraHOB PACTEHUM, JKUBOTHBIX, YEIIOBEKA,
MPOLIECCOB  KU3HENIEATENIbHOCTH, MPOTEKAIOIIMX B OpPraHM3Max pacTeHUM, >KUBOTHBIX U
YyeJioBeKa, OMOJIOTHYECKUX MPOLECCOB: 0OMEHa BelecTB (MeTaboIn3M), MpeBpallleHrs SHEPTUH,
OposkeHHst, aBTOTPO(HOr0 M reTepoTpo(hHOro TUMOB MHUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, Mei03a, raMeToreHesa, IMOpHUoreHe3a, MoCTIMOPHOHAIBHOIO Pa3BUTHS, Pa3MHOKEHUS,
WHAVBUAYAILHOTO Pa3BUTHs OpraHu3Ma (OHTOT€HE3a), B3aMMOJCWUCTBUS TE€HOB, TeTepO3HcCa,
HCKYCCTBEHHOT'O 0TOOpa;

YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXIY OPTaHOMJAMU KIETKH M HUX (PYHKIHMSIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHeW U X (QYHKIUSAMHU, MEXy OpraHaMU U CUCTEMaMH OPraHOB Y
pacTeHuid, >KMBOTHBIX W 4YelOBEKa M MX (QYHKIHMSIMH, MEKIy CHCTEeMaMHU OPTraHOB U HX
GyHKIUSAME, MEXAY JTanaMu OOMEHa BEIIeCTB, dTalaMH KJIETOYHOIO IMKJIa U KU3HEHHBIX
[IUKJIOB OPTaHW3MOB, JTallaMd AMOPHUOHAIBLHOTO PA3BHUTHUS, TEHOTUNIOM U (DEHOTHIIOM,
(dbeHoTunom u pakTopamMu Cpeibl OOUTAHNS,

YMEHUE BBISBJIATh OTIUYHUTENIbHBbIC MPU3HAKU KUBBIX CHUCTEM, B TOM YHUCIE PACTEHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJB30BaTh COOTBETCTBYIOUINE apryMEHTHI, OMOJIOTHYECKYIO0 TEPMUHOJIOTHIO U
CHUMBOJIMKY IS JOKA3aTeJIbCTBA POACTBA OPraHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYII;



yYMEHHUE pemaTh OWONIOTHYECKHE 33aJa4yH, BBIIBIATH MPUYUHHO-CIECICTBEHHBIC CBS3U
MEXIy HUCCIeAYeMbIMU OHOJIOTMYECKUMHU IHpoLlecCaMM U SABJICHHSAMM, JelaTh BBIBOJBI U
IPOTHO3BI HA OCHOBAHHUH MOJTYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJHATH JIAOOPATOPHbIE M MPaKTHUYECKUEe paboThl, COONIOAATh MpaBuia MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHUE BBIIBUraTh TUIOTE3bl, MPOBEPATb HUX OSKCIEPUMEHTAIbHBIMU CpPEICTBAMH,
bopMynupys 1eNb UCCIeI0BaHNs, aHATHU3UPOBATh OJTYUYCHHBIE PE3Y/IbTAThI U JIEJIaTh BHIBOJIBI,

yYMEHHUE y4yacTBOBaThb B y4eOHO-HCCIEN0BAaTEIbCKONH paboTe 1Mo OMOJIOTMH, 3KOJIOTMU U
MeIUIHEe, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOMIECTB, M MyOJIMYHO MPEICTABIATH
HOJIy4YEeHHBIE PE3y/IbTaThl HA YUYEHUYECKUX KOH(EpEeHIUIX;

YMEHHUE OLIEHUBATh OJTUYECKHE aCIEKThl COBPEMEHHBIX HCCIIEIOBAaHUN B 001acTH
O6uosornu M MenuUUHbl (KJIOHHPOBAaHHE, HCKYCCTBEHHOE OIJIOJOTBOPEHHE, HalpaBIEHHOE
W3MEHEHHE TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBISATh OCO3HaHHBIN BbIOOp Oyaylei mpodeccuoHanbHON AEATEIbHOCTU B
o0acTi OUOJIOTUH, MEUIIMHBL, OMOTEXHOJIOTHH, BETEPUHAPUH, CEITBCKOTO X03S1CTBA, MUIICBON
IPOMBIIIJICHHOCTH, YIIyOJIATh IO3HaBaTeNbHbIH HMHTEPEC, HANPABICHHbIM Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH MNpodeccHr W MPOAOIDKEHHE OWOJIIOTHYECKOT0 00pa3oBaHUS B
OpraHu3alUsIX CPEeAHEro NPOoPecCHOHAIBHOIO U BhICLIET0 00pa30BaHusl.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydeOHoro mnpenmera «buonorus» B 11 Kaacce
JIOJKHBI OTPakaTh:

c(OPMHPOBAHHOCTH 3HAHUW O MECTE W POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMHpPOBAaHUU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHBl MHpAa, B IO3HAHUU 3aKOHOB
NPUPOJBI U PEIICHUH HKOJIOTHYECKUX MPOOJIEeM YeIOBEYECTBA, a TAKXKE B PEIICHUH BOIPOCOB
PaLMOHATIBHOTO TMPHUPOJIONONB30BaHUs, U B (OPMUPOBAHMM IIEHHOCTHOTO OTHOILEHHS K
npupose, oOLIECTBY, YENOBEKY, O BKJIAJIE POCCHUHCKHUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pasBUTHE OMOJIOTHY;

YMEHHUE BIAJIETh CUCTEMOI OHMOJIOTWYECKHX 3HAHUI, KOTOpas BKIIOYACT ONMpPEICIICHUS U
[OHUMaHHE CYITHOCTH OCHOBOIOJAraroux OWOJIOTHYECKUX TEPMHUHOB M TOHATHHA (BUJ,
sKocucTteMa, Ouochepa), Ouonormyeckue Teopuu (dBodronMoHHas Teopus Y. JlapBuHa,
CHUHTETHYecKasi Teopus sBoiouuu), yueHus (A. H. CeBepuoBa — 0 MyTsX M HalpaBIEHUSX
sBosroiun, B.M. Bepuanckoro — o 6uocdepe), 3akonbl (reHeTrnueckoro paBHoBecus Jx. Xapau
u B. BaiinGepra, 3aponsimeBoro cxoacrsa K. M. bapa), npaBuna (Munumyma lO. JIuOuxa,
HKOJIOTMYECKOM MUpaMuIbl 3HEPTUn ), runoressl (runotesa «mupa PHK» V. T'unbepra);

YMEHHUE BIAJETh OCHOBHBIMH METOJaMM HAyYHOTO I[IO3HAHHUS, HCIOJIb3YEeMbIMH B
OMOJIOTUYECKUX HCCIIECOBAHMIX JKUBBIX OOBEKTOB M DJKOCHUCTEM (ONHCaHWE, H3MEpeHHe,
HaOJroIeHne, YKCIIEPUMEHT), CIIOCOOaMHU BBISBICHUS M OLIEHKU aHTPOINOTIEHHBIX M3MEHEHHH B
PUPOJIC;

YMEHHUE BBIACTATh CYLIECTBEHHBbIE INPU3HAKU: BHJIOB, OHMOIE€OIICHO30B, IKOCHUCTEM U
o6unoctepsl, CTaOMIM3UPYIONIETO, MABMXKYIIET0O U pPa3pbIBAIOLIET0 €CTECTBEHHOro 0TOopa,
JIONATPUUYECKOTO U CUMIIATPUUYECKOTO BHJI000pa30BaHUs, BIUSHUS JABWKYIIUX CHII SBOJIIOLIUU
Ha TEHO(OH]| MOIYIISAIUHN, TPUCTIOCOOTICHHOCTH OPTaHU3MOB K cpene OOWTaHWs, YepeOBaHuUs
HarpaBJIeHUH 3BOJIIOLIMHU, KPYTOBOPOTA BELIECTB M MOTOKA YHEPTUHU B IKOCHCTEMAX;

YMEHHE YCTAaHABIMBAaTh B3aWMOCBS3M MEXAY IPOIECCAMU DBOJIOIUH, JBHKYIIUMHU
CHJIaMH aHTPOIOTreHe3a, KOMIIOHEHTAMH Pa3JIMYHbIX HKOCHCTEM U MPUCIOCOOIEHUSMH K HUM
OpPIraHU3MOB;

YMEHUE BBISBIIATH OTIUYUTENIbHBIC IPU3HAKH KUBBIX CUCTEM, IPUCIIOCOOICHHOCTh BUI0B
K cpeie oOuTaHMs, aOMOTHYECKMX M OMOTHYECKHX KOMIIOHEHTOB IKOCHUCTEM, B3aUMOCBs3EH
OpPraHU3MOB B COOOIIECTBAX, AaHTPOIIOI'€HHBIX U3MEHEHH B ’KOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHUE UCIOJb30BATh COOTBETCTBYIOIINE APIyMEHThI, ONOJOTHYECKYI0O TEPMUHOJIOTHIO U
CHUMBOJIMKY JUI JI0Ka3aTeJIbCTBA POJCTBA OPraHU3MOB PAa3HBIX CHUCTEMAaTHUYECKUX TPYIIIL,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAHHUsS, €IMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH



COXpaHEHHMsI MHOTOO0Opa3usi BUJOB M KOCHCTEM KaK YCIOBHUS COCYIIECTBOBAHHS MPUPOABI U
YeJI0BEUYECTBA;

yYMEHHUE pelaTh OWOIOTHYECKHE 33aJayH, BBIBIATH HPUYMHHO-CICICTBEHHBIC CBS3U
MEXIy HCCIeAYeMbIMH OHOJIOTMYECKUMHU IIPOLlECCAaMM U SBJICHMUSAMH, J€1aTh BBIBOJABI U
IIPOrHO3bl HA OCHOBAHMH I10JIyYE€HHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJHATH JIAOOPATOPHbIE M MpPaKTHUYECKUue paboThl, COONIOAATh MpaBuia MpU
pabote ¢ yueOHbBIM U 1abopaToOpHBIM 000y I0OBAHUEM;

YMEHHUE BBIIBUraTh THUIOTE3bl, MPOBEPATb HUX SKCIEPUMEHTAIBHBIMU CPEICTBAMH,
bopMynupys 1eNb UCCIeI0BaHNs, aHATM3UPOBATh OJTYUYCHHBIE PE3YIIbTAThI U JIEJIaTh BHIBOJIBI,

yYMEHHUE y4yacTBOBaThb B y4eOHO-HCCIEN0BATEIbCKONH paboTe 1Mo OMOJIOTUH, 3KOJIOTMU U
MeIUIUHe, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOIIECTB, W MyOJIMYHO MPEICTABISATH
HOJIy4EeHHBIE PE3Y/IbTaThl HA YUYEHUUYECKUX KOH(EpEeHIUIX;

YMEHHME OIIEHMBAaTb TUIOTE3bl U TEOPUU O IMPOUCXOKIACHUM IKHU3HHU, UEIOBEKA U
YeJOBEYECKUX pPAac, O IMPHYMHAX, MOCIEICTBUAX M CIOCO0AaX HPEJOTBPALICHUS TII00aTbHBIX
W3MEHEHUH B buocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyayliei npodeccuoHaabHON 1EATEIbHOCTH B
oOmactd  OMOJOTHM, OSKOJOTHMH, TIPHPOJONONIB30BAHMS, MEIUIUHBI, OHOTEXHOJOTHH,
IICUXOJIOTUH, BETEPUHAPHH, CEIBCKOTO XO34WCTBa, NMHUILEBOM NPOMBIIIJIEHHOCTH, YIIIyOIATh
[IO3HABATEJIbHBIII HMHTEpEC, HalpaBiICHHBIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH
npodeccud U MPOJOJDKEHHE OMOJIOTMYEecKoro o0pa3oBaHUs B OpraHU3aLUSAX CpEIHEero
MPOQECCHOHAIBHOTO U BBICIIETO 00pa30BaHMUS.

TeMaTquCKoeﬂﬂaHHpOBaHHe

10 kaace
KoanuectBo 4acos JJIeKTPOHHBIE
HaumenoBanmne
Ne (uu¢posbIe)
n/m  PA3AeI0B M TEM Beero Kourpoabnbie IIpakTHyeckue 0Gpa30BATEBLHBIE
NporpamMmmsl padoTsI padoTsI pecypes
buonorus xak 1
HayKa
JKuBnIle cucTeMBI 1 2
HX U3YyYCHHUE
buonorus kieTku 2 0.5
XnMuueckas
OpraHu3alus 10 1
KJICTKH
Crpoenue u 8 2

(GYHKINHU KIETKU

OOMeH BEIECTB U
MpeBpaIicHne 9 1
SHEPI'UHU B KIIETKE

Hacnencrsennas
nHpopManus u

. 9 0.5
peanu3zauus e€ B
KJIETKE
JKU3HEHHEIN ITUKIT 6 1

KIJIICTKHU

Crtpoenue u 17 1.5




byHKIIII
OpraHHW3MOB

10

11

12

Paszmuoxenue u
pazBUTHE
OpraHu3MOB

I'enernka — Hayka
0
HACJIEACTBEHHOCTH
Y U3MEHYUBOCTH
OpraHn3MoB

3aKOHOMEPHOCTH
HACJIeJCTBEHHOCTH

10

1.5

0.5

13

14

3aKOHOMepHOCTI/I
N3MCHYMBOCTH

T'enetuka
yeJI0BEKA

0.5

15

Cenexims
OpraHHU3MOB

16

Buorexnonorus u
CHHTCTHUYCCKAsA
onoorus

17

PesepBHOE Bpems

OO011Iee KOJIMYECTBO YaCOB
110 ITporpamMme

102 0

13

11 kaace

Ne
n/
n

HanmenoBanue
pa3aesioB M TeM
MPOrpamMmmbl

3apoxaeHue u
pa3BuTHE
SBOJIIOIUOHHBIX
MIPEJCTAaBICHUH B
Oouonoruu

KoaunuecTBo yacoB

Bcer KonTposbHbI
0 e padoThbl

IIpakTH4yeckun
e padoThbl

DJIeKTPOHHbIE
(uudgposrbie)
o0pa3zoBaTe/ibHbI
e pecypcsl

Mukpo3BoIIOLHUS U
€€ pe3ynpTaThl
MaxkpoaBoitonus u
€€ pe3yabTaThl

14

IIpoucxoxnenue u
pa3BUTHE KU3HU Ha
3emie

15

1.5

IIpoucxoxnenue
YEJI0BEKa —
aHTPOIIOTEHE3

10

OKojorus — Hayka

0.5




0
B3aMMOOTHOUICHHS
X OpraHUu3MOB U
HaJ0PraHU3MEHHBI
X CHUCTEM C
OKpY>Karoleu
cpenoi
OpraHusMmsl 1
cpena oouTaHus

DKOJIOTHS BUIOB U
NONYJISALUN

10

11

12

DKonorus
COOOIIECTB.
DKOIOTrnYeCcKHue
CHCTEMBI
buocdepa —
riaobanbHas
JKOCHCTEMA
Yenosek u
OKpYKaroIas
cpena
Pe3epBHOE BpeMs

12 0.5

OO011Iee KOJIMYECTBO YaCOB
110 ITporpamMme

102 0 7.5

IIposepsiembie Ha EI'D no 6uoJiorun TpedoBaHus K pe3y/ibTaTaM 0CBOCHHMS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01mero 00pa3oBaHus

Kon
NpoBepPsIeMoOro
TpeOoBaHMS

IIpoBepsiemble TpeGOBaHMS K NMPEAMETHBIM Pe3yJIbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl CpeHEro 0011ero
o0pa3oBaHus

CpopMHUpPOBAaHHOCTh 3HAHMK O MECTE M PO OUOJOTHU B CHUCTEME
€CTECTBEHHBIX HayK, B (dhopMupoBaHUH COBPEMEHHOI
€CTECTBEHHOHAYYHOW KapTHHBI MUPA, B TTIO3HAHUU 3aKOHOB MPUPOJIBI U
pEelIeHUN KU3HEHHO BAXKHBIX COLMAIBbHO-3TUYECKUX, SJKOHOMUYECKHUX,
9KOJIOTMUYECKUX IIPOOJIeM YETIOBEUECTBa, a TAKXKe B PELICHUH BOIPOCOB
paIMoHaIBLHOTO MPUPOAOIOIBE30BaHNUsA, B (HOPMUPOBAHUH [IEHHOCTHOTO
OTHOIIIEHHUS K TIPUPOJIE, OOIIECTBY, YETOBEKY; O BKJIa/Ie POCCUUCKUX U
3apyOeKHBIX YUEHBIX — OMOJIOTOB B pPa3BUTHE OUOIOTHH

Brnagenne cucremoii 3HaHUI 00 OCHOBHBIX METOJaX HAYYHOTO
TO3HAHMS, UCIIOJIB3YEMBIX B OHOJIOTMYECKHUX HCCIICIOBAHMSIX KUBBIX
OOBEKTOB ¥ OJKOCHUCTEM (ONMHUCaHHWe, W3MEpPEHUE, IMPOBEICHUE
HaOII0JIeHNH); CrMocoO0aMH BBISBJICHUS M OICHKH aHTPOIOTEHHBIX
W3MEHEHUH B IPUPOJIE.

YMeHHE BBIIBUTATh THIOTE3BI, MPOBEPATh MX SKCHEPUMEHTATHHBIMU
cpenctBamu, (opMmymHpys 1Ledb HCCICIOBAaHUS, aHAIU3UPOBATH
MOJTyYEHHBIE PE3YJIbTaThl U JIeJaTh BHIBOJIBI.

BrsgBiienne  3aBHCHMOCTH MCXKAY HCCICAYEMBIMH BCJIIMYMHAMU,




00BbsSICHEHHUE MOIY4YEHHBIX Pe3yJbTaToOB U (OPMYIMPOBAHHUE BBIBOJIOB C
HCIIOJIb30BAHUEM HAYYHBIX ITOHATUHN, TECOPUN U 3aKOHOB

YMeHue BIAAETh CHUCTEMOH OHOJIOTHYECKMX 3HAHHH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAralole OWOJOTUUECKUE TEPMHUHBI WU TOHSTUS
(KM3Hb, KJIETKA, TKaHb, OpraH, OpPraHu3M, BHJ, HOMYJALMSA, SKOCHCTEMA,
ouorieHo3, Ouocdepa; METadOIM3M, TOMEOCTa3, KICTOUYHBIH WMMYHHTET,
OuocuHTe3 Oenmka, OWONONMMEpBI, JHCKPETHOCTb, CAMOPETYJIALHA,
CaMOBOCIPOU3BE/ICHUE, HaCJIeICTBEHHOCTb, M3MEHYUBOCTD,
SHEPro3aBUCUMOCTb, POCT U PA3BUTHE);

Ouosornueckue Teopuu: KierouHas Tteopus 1. IlIBanna, M.
[lneiinena, P. BupxoBa; KJIOHaJIbHO-CENEKTUBHOIO MMMyHHTEeTa [I.
Opnux, M1.1. MeunnkoBa, XpOMOCOMHasi TEOPUSI HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apozsimieBoro cxoacrtsa K. bapa, sBoronuoHHas
teopust Y. JlapBuHA, CHHTETHYECKass TEOPHUS HBOJIOLUHU, TEOPUs
antporioreHeza Y. Jlapsuna; Teopust Ouoreonenoza B.H. Cyxkauéa;
yuenue H.W. BaBunoBa o meHtpax MHOroodpaszus U MPOUCXOKIACHUS
KyJabTypHbIX pactenuir, yudenue A.H. CemeproBa o0 myTsix u
HampaBJIeHUsX 3BoJIOIUH, yuenue B.W. Bepuanckoro — o 6uocdepe);
3aKOHBI (€AMHOO0Opa3Hsl TOTOMKOB IEPBOT0O MOKOJIEHMSI, paCIIEIIICHUS
MIPU3HAKOB, HE3aBUCUMOIO HacienoBaHusi mNpu3zHakoB I'. Menpens;
CLICTUIEHHOTO HACJEI0BaHUS IMPU3HAKOB W HApPYILIEHUS CIEIJICHUs
reHoB T. MopraHa; roMoJIOTMYECKUX PSJOB B HACIEICTBEHHOU
n3MeHnunBocti H.M. BaBunoBa; renermueckoro paBHoBecus JIxk.
Xapau u  B. BaiinGepra; 3apoasimeBoro cxozactsa K. bapa;
Oouorenernueckuii 3akoH J. ['exkens, @. Miosiepa);

MIPUHIIMIIBI (YUCTOTHI TAMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (MuHuMyma fO. JIubuxa, sKojgOrn4eckor mupaMuibl 4HUced,
O6uomacchl U SHEPTUN);

runote3bl (koanepBatHo A.W. Omnapuna, nepBuvHOro OyiaboHa JIXK.
Xonneitna, mukpocgep C. dokca, pubozuma T. Uek)

YMmenue peuiaTb IMOHUCKOBBIC OMOJIOTHYECKHUE 3aJda4l, BBbIABIIATH
MMPUYNUHHO-CJIICACTBCHHBLIC CBsA3HU MCXKOY HCCIICAYEMbIMU
OMOJIOrHYECKUMHU 06’LCKT3.MI/I, mnmponeccamMnu M ABJIICHUAMU; OCIIATb
BBIBO/JIbI M IIPOTHO3bI HA OCHOBAHHWU ITOJTYUYCHHBIX PE3YJIILTATOB,
COCTaBJIAATb I'CHOTHIIMYCCKUEC CXCEMbl CKPCIIUMBAHHA JIA PA3HbBIX THUIIOB
HacCJICA0BaHUA MPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI IICPECHOCA
BCHICCTB U SHCPI'UU B 9KOCUCTCMAX (I_IGHI/I IHUTaHWA, ITMIICBLIC CCTI/I)

YMeHHne  yCTaHaBIMBATh B3aMMOCBSI3M  MEXAYy CTPOCHHEM U
(GYHKLIMSMU: OPraHOMJOB, KJIETOK pa3HbIX TKaHeW, opraHamu u
CHCTEMaMH OpPTaHOB y pACTCHWH, JKUBOTHBIX W YEJIOBEKa; MEXIY
JTarnaMu OOMEeHa BELIECTB; dTallaMu KJIETOYHOTO IMKJIA M KU3HEHHBIX
[IUKJIOB OPTaHU3MOB; dTallaMyd SMOPHUOHAIBHOTO PAa3BUTHUS; TEHOTHIIOM
u ¢eHotunom, QeHorunoM U QakTOpaMu Cpeabl  OOUTaHUS,
MPOLIECCAMU  JBOJIIOLUH;  JBIXKYIIMMH CHJIAMH ~ aHTPOIIOTCHE3a;
KOMIIOHEHTaMHU DPA3JIMYHBIX AKOCUCTEM U MPUCHOCOOTICHUSMHU K HUM
OpraHHW3MOB

YMeHue BbIICIATh CYIIECTBCHHBIC MPHU3HAKH:

CTPOCHUS BUPYCOB, KJIIETOK MPOKAPUOT U DYKAPHOT; OJTHOKICTOUHBIX U
MHOTOKJIETOYHBIX OPraHW3MOB, BHJIOB, OMOTEOIICHO30B, 3KOCHCTEM M
Oomocthepsl; CTPOCHHUS OPraHOB W CHUCTEM OpPraHOB PpACTCHHH,




AKHUBOTHBIX, YEJIOBEKA; IPOLIECCOB JKU3HEAESATEIbHOCTH, IPOTEKAOIINX
B OpraHM3Max pPACTCHHH, XMBOTHBIX M YEJIOBEKAa; OMOJIOTHYECKHUX
mporeccoB: oOMeHa BemecTB (Merabosm3M), HHPOPMAMH H
MIpeBpaIleHHs] SHEPTUH, OPOKEHUS, aBTOTPOPHOTrO M TeTepoTpodHHOro
TUIOB TNMTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Melo3a,
raMeToreHesa, HSMOpHUOreHe3a, MNOCTAMOPHOHATBLHOIO  Pa3BUTHS,
pa3sMHOXKEHHUs, UHIUBHYyalbHOIO Pa3BUTHUS OpraHu3Ma (OHTOrEHe3a),
B3aUMOJCUCTBUS T'€HOB, TIETEPO3UCA; JEUCTBUM HCKYCCTBEHHOI'O
oTOOpa,  CTAaOWIM3MPYIOLIEro,  JBMXKYILEIO M Pa3pbIBAIOLIETO
€CTeCTBEHHOTO OTOOpa; aJIONATPUUYECKOTO M CHUMIIATPHUYECKOTO
BUJ000pa30BaHus; BIUSHUS JBHKYIIMX CHJI SBOJIIOLIMM HA FEeHO(QOH]
MIOTYJISIUH; TIPUCIIOCOOJICHHOCTH OPTaHU3MOB K cpeie OOHWTaHus,
YyeperoBaHMUsl HAIPABJICHUM 3BOJIIOLUHM; KPYroBOpOTa BEILECTB MU
MIOTOKA HEPTUH B SKOCHCTEMAX

Cq)OpMI/IpOBaHHOCTI) YMCHHA BBIACIIAATL CYHICCTBCHHBIC IIPHU3HAKU
BUPYCOB, KJICTOK MPOKApHOT M OYKAPHOT; OJHOKIETOYHBIX U
MHOT'OKJICTOYHBIX OpPraHu3MOB, BUJOB, 6I/IOFCOHCHO3OB N 3KOCHUCTEM,
0COOCHHOCTH MPOIIECCOB OOMEHA BEIIECTB M IPEBPAICHHS SHEPTUU B
KJIeTKe, (OTOCHHTE3a, TUIACTUYECKOT0 M DHEPreTHYECKOro OOMEHa,
XEMOCHHTE3a, MHTO03a, Meio3a, OIUIOAOTBOPEHHUS, PAa3BUTHSA H
Pa3MHOXKEHHUS, UHIWBUYaJIbHOTO Pa3BUTUsl OpraHu3Ma (OHTOreHe3a),
O0pBOBI 32 CyIIECTBOBAHKE, ECTECTBEHHOTO 0TOOPA, BUI000pa30BaHMUS,
MPUCTIOCOOJICHHOCTH OPTaHW3MOB K cpele OOWTaHWs, BIIHSHHS
KOMITOHEHTOB DKOCHCTEM, aHTPOIIOT€HHBIX U3MEHEHUI B 9KOCHUCTEMax
CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB W IMPEBPAICHUS YHEPTHH B
ouocdepe

Ymenne HCII0JIb30BaTh COOTBETCTBYIOILINE apryMeHTHI,
OMOJIOTMYECKYI0 TEPMHUHOJIOTHIO M CUMBOJIMKY JUIsl JOKa3aTellbCTBa
POJICTBA OPraHU3MOB Pa3HbIX CUCTEMATHUYECKUX T'PYII; B3aUMOCBS3H
OpraHM3MOB U Cpeapl OOWTaHUs; E€AMHCTBA YEJIOBEUYECKHX pac;
HE0O0XOAMMOCTH 3/I0pPOBOr0 00pa3a *HU3HH, COXpaHEHUsI pa3HO0Opa3us
BUJIOB M DKOCHUCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOABI U
4eJI0BEYECTBA

YMmenue KPUTHUYCCKHN OLCHHUBATH I/IH(I)OpMaI_[I/IIO OMOJIOTHYECKOTO
COZACPpIKAaHUA, HUHTCPHPECTUPOBATE ITHYCCKUEC ACICKTbI COBPEMCHHBIX

HCcCleIOBaHuH B OHoJIOTHH, MeIUIIHE, OHMOTEXHOJIOTHH;
paccMaTpuBaTh rI00anbHbIe AKOJIOTUYECKUE poOIeMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULINIO

ITepedennb 31eMeHTOB cofepxaHusi, NpoBepsieMbIX Ha EI'D mo 6mosnorun

Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUSA
1 buonorus xak Hayka. JKuBble CUCTEMBI U X U3YyUYCHHE
CoBpemeHHass OHMOJOTMSI — KOMIUJIEKCHAsi Hayka. buosjormueckue Hayku U
u3ydaemple uMH Tmpobiembl. DyHAaMEHTaIbHBIC, NMPUKIATHBIE W TOUCKOBHIE
1.1 Hay4HbBIC UCCIICTOBAHMS B OMOJIOTHUH.

3HayeHue OWMONIOTUM B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. I[Ipodeccun, cBsizanHple ¢ Omosiorueil. 3HadyeHUE OWOJIOTHU B
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IIPAKTUYECKON [JEATEIBHOCTH YEJIOBEKAa: MEAMIMHE, CEIbCKOM XO34HCTBE,
IIPOMBILLIICHHOCTH, OXPaHe IPUPOBI

JKuBble cucTempl Kak mpeaMer u3ydeHus Ouonoruu. CBONCTBA KUBBIX CHUCTEM:
€IMHCTBO XMMHMYECKOI'O0 COCTaBa, JUCKPETHOCTh U IEJIOCTHOCTh, CJIOXHOCTb U
YHOPSIAOUYEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOpPraHu3aLus,
CaMOBOCHPOU3BEICHUE, PA3IPAKUMOCTD, U3BMEHYUBOCTD, POCT U Pa3BUTHE.
YPpOBHM OpraHu3alMH >KUBBIX CUCTEM: MOJICKYJISIPHBIN, KJIIETOYHBIN, TKAHEBBIN,
OpraHu3MEHHBIH, MONYJISIIMOHHO-BUAO0BOM, 9KOCHCTEMHBIHN
(OuoreonieHoTHueckuit), O6uocdepusiii. IIporecchl, MPOUCXONANIME B KUBBIX
cuctemMax. OCHOBHBIC TpHU3HAKH >KUBOTO. JKM3Hb Kak ¢opMa CYIIECTBOBAHUS
Marepuu

Metonel Ouwonormveckord Hayku. HaOmoneHue, u3MepeHHE, DKCIECPUMEHT,
cucrteMatusanus, wmertaaHanu3. lloHsTue o 3aBUCMMOM UM  HE3aBHUCHUMOM
nepemeHHol. [lmannpoBanue s3kcnepumenTa. [loctaHOBKa M IIpoBeEpKa IUIIOTES.
HyneBas runoreza. [lonstue BBIOOpKM U €€ JTOCTOBEpPHOCTh. Pa3bpoc B
Oouonornyeckux JaHHBIX. OIIEHKAa JOCTOBEPHOCTH MOJMYYCHHBIX pPE3YJIbTaTOB.
[IpyuunHBl HCKaXeHUs] pe3yJbTAaTOB JIKCIepuMeHTa. [loHsATHE CTaTUCTHYECKOro
TecTa

KneTka xak OMojioruyeckasl CicteMa

Knerka — cTpykTypHO-()yHKIIMOHAJIbHAS €IMHHIA XKUBOro. McTopusi OTKpBITUS
kietku. Pabotel P. I'yka, A. JleBenryka. Knerounass teopus (T. IlIBanH, M.
IneiineH, P. Bupxos). OCHOBHBIE MOJ0XKEHUS COBPEMEHHON KJIETOYHON TEOPHUH.
MeTo bl MOJIEKYIISIPHOM M KJIIETOUHOM OMOJIOTUH: MUKPOCKOIHNS, XpoMaTorpadus,
anekTpodopes, METOJ MEYEHBIX aTOMOB, g depeHIraIbLHoe
LHeHTpU(yrupoBaHue, KyJIbTUBUPOBAHUE KIETOK

XHUMHUYECKUI COCTaB KIETKU. Makpo-, MUKPO- U yJIbTPaMUKpPOIIEMEHThI. Bona u
€€ poJib KaK pacTBOPHUTENS, pearcHTa, y4acTHE€ B CTPYKTYPUPOBAHHUH KIIETKH,
TEIUIoperynsauud. MuHepaabHble BElIeCTBA KIETKH, UX OHOJOTHYECcKasl pOJib.
Ponb KaTMOHOB ¥ aHMOHOB B KIIETKE.

buonoruueckue nonumepsl. benku. AMHHOKUCIOTHBIH COCTaB  OEIKOB.
CrpykTypsl OenkoBoii Moiyekynsl. IlepBuuHast cTpykTypa Oenka, MHeNTUAHAs
CBsA3b. BTOpuuHas, TpeTU4Has, dYEeTBEpTUUHAs CTPYKTYpbl. JleHaTyparus.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue QyHKIUN OEIKOB.
VYrneBoabl. MoHocaxapuapl, AMCAXapUbl, OJUTOCaXapuabl U IOJIHCAXapUIBbL.
OOummwmii mmaH cTpoeHHss M (U3UKO-XMMHYECKHE CBOICTBAa  YIJIEBOJOB.
buonoruueckue QyHKIUU YrII€eBOAOB.

Jlumuasl. T'unpodunbHO-rHnpodoOHBIe cBoiicTBa. Knaccudukanus nunuaos.
Tpurnuuepunsl, docdonunuasl, BOCKH, cTepouabl. buonormueckue ¢GyHKIUU
munuaoB. O6mmue cBoiicTBa GMOJIOTMYECKUX MEMOpaH — TeKy4ecTh, CHOCOOHOCTh
K CaMO3aMbIKaHHIO, TOJIYITPOHULIAEMOCTb.

Hyxneunosbie kucnorsl. JIHK u PHK. CrpoeHne HyKIEMHOBBIX KHCIOT.
Hyxneotuapl. [puamun xkommiuementaproctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoitHas criupanbs. MecToHaxoxaeHue u ouonorudeckue ¢pynkmuu JJTHK.
Buael PHK. @yaxunu PHK B knetke.

Crpoenne wmomnekynsl AT®. Makpospruueckue cBsizu B Mosekyiae ATO.
buonornueckue ¢pynkiuu AT®. BoccTaHOBIEHHBIE TIEPEHOCYNKH, UX QYHKIIMH B
kietke. CexkBenuponanue /JHK.

CtpykTypHast Ouosiorusi: OMOXMMHUYECKHE U OWO(DU3UYECKHE WCCIICTOBAHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPBl OHOMOJIEKYJI
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Tunbl  knerok: osykapuoTHueckas M IpokapuoTuueckas. CTpyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHMUs KIETKH.

CtpoeHue mpoKapuoOTHYECKOW KieTku. KieTouHas cTeHka OakTepuil M apxei.
OcobeHHOCTH CTpOEHUsl TeTepoTpoHO M aBTOTPO(HON MPOKAPHOTHYECKUX
KJIETOK. MecTo U poJib MPOKapuoT B OHOLIEHO3aX.

Crpoenne u (pyHKIIMOHMpPOBAHHE SYKAPHUOTHYECKOW KieTku. Ilmazmarmueckas
MeMOpaHa (ruazmaneMma). CTpyKTypa Iuia3MaTudeckoil MmemOpansl. TpaHcnopt
BEIIECTB uepe3 IUIa3MAaTHYECKyl0 MeMOpaHy: TaccuBHBIA  (nuddysus,
obneruéHnass aud@dy3us), aKTUBHBIA (NMEPBUYHBIA W BTOPUYHBIA aKTHUBHBIN
tpancnopt). [lomymponurnaemocts MemOpanbl. PabGora HaTpuii-KanueBoro
Hacoca. DHJOLMTO3: IMUHOLMUTO3, (aronuro3. Dk3ouuTo3. KierouHas creHka.
CrpykTypa u GyHKIHU KIETOYHOU CTEHKH PACTEHHIA, TPHOOB.

Mutornasma. Iluro3ons. Llurockener. JIBwkeHue IUTOILIa3Mbl. OpraHouabl
kieTkd. OpHoMeMOpaHHBIE OpPraHOWIbl KIETKU: SHAOIUIa3MaTHYECKas CeTh
(OIIC), anmapar 'onbmaku, JTM30COMBI, UX CTpoeHUE U (yHKUMU. B3aumocBs3b
0JIHOMEMOpaHHBIX OpPraHOMIOB KJIETKH. CTpOeHue IpaHyJspHOrO PETUKYIyMa.
Cunte3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHbIX MeMOpaH. ['mankuii
(arpaHyysipHBI) SHAOIUIA3MATHUECKUH peTUKyiayM. CekpeTopHas (QYHKIMS
annapara [onpmxu. TpancrmopT BemiecTB B KieTKe. Bakyonu pacTUTENbHBIX
kietok. Kiierounsiii cok. Typrop.

ITosmyaBTOHOMHBIE OpPraHOU/IbI KJIIETKU: MUTOXOHIPUH, IJIACTUIbI.

CrpoeHne W (QyHKUMM MHUTOXOHApUN W miactul. [lepBuuHble, BTOPUYHBIE U
CIIO)KHBIE  IJIACTUABl  (POTOCHHTE3UPYIOUMX  JYKapuoT.  XJIOpPOIUIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTCHUM.

HememOpannbsle opranougsl kietku CrtpoeHue M (YHKIUM HeMeMOpaHHBIX
OpraHouJioB KjieTku. Pubocombl. MukpopuinamMeHTsl. MbpllieuHble KIETKH.
Mukpotpybouku. Knerounsiii nentp. CTpoeHHe U ABMKEHUE KIYTUKOB U
pecHruek. MuUKpoTpyOOUKH HMUTOIUIa3MblL. LleHTpros.

SAnpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SIAPBIIIKH, UX CTPOEHHE U
¢byHkuu. SnepHbiii 6enkoBblii MaTpukc. IIpocTpaHCTBEHHOE pacHoOKEHUE
XpOMOCOM B MHTep(]a3HOM sisipe. benku xpomaTuHa — TUCTOHBI.

Knerounsie BrmoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK 3JYKapHOT
(pacTuUTeNbHOM, )KMBOTHOH, IPUOHOIN)

2.4

AccUMUIISIMS U TUCCUMUIIALIUAS — JIBE CTOPOHBI MeTabommu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(HBIM W TEeTepOTPOdHBINA. YUacTue KUCIopoaa B OOMEHHBIX
mpolreccax. DJHepreTuyeckoe oobOecrieueHne KIeTKu: mnpeBpamieHue ATD B
oOMeHHBIX Tmporeccax. {DepMEeHTaTUBHBIM XapakKTep peakiuil KJIETOYHOTO
Metabonmm3ma. DepMeHTH, MX CTPOCHHE, CBOWCTBA U MEXaHW3M JICHCTBUS.
KodepmenTtsl. OTimuns GepMEHTOB OT HEOPraHUUYECKHX KaTaan3aTopoB. benku-
aKTUBATOpPbl U OENKU-WHTHOUTOPHL. 3aBUCUMOCTH CKOPOCTH (PepMEHTATHBHBIX
peaKkmuii OT pa3aTuIHBIX (aKTOPOB.

[lepBuuHBIil CHHTE3 OpPraHMYECKUX BelIECTB B KieTrke. dorocunre3. Pomnp
XJoporuiacToB B mporecce (orocunTe3a. CBetoBas u TemMHOBas (¢asbl.
[MponykTuBHOCTE (oTOCHHTE3a. BiusHHME pa3nuYHBIX (PAKTOPOB HA CKOPOCTHh
dboTocuHTe3a. 3HaUeHUE (DOTOCHUHTERA.

XemocuHTe3. PazHOOOpa3ue opraHu3MOB-XEMOCHHTETUKOB: HUTPUPUITUPYIOIIHE
OakTepuu, KeIe300aKTepuu, cepoOaKTEepHH, BOAOPOAHBIC OakTepwu. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHbIe opranu3Mbl. Buapl OpokeHus. [IpogykTel OpokKeHHS W HUX
WCIOJIb30BAHNUE YEJOBEKOM. AHA’pOOHBIE MHKPOOPTaHW3MBI KaK OOBEKTHI




OMOTEXHOJIOTHHU ¥ BO30YIUTEIN OOJIC3HEH.

AdpoOHBIC OpraHW3Mbl. JTambl 3HepreTudeckoro obMeHa. [loAroToBUTETHHBIN
aTan. [ uKoamu3 — 0ECKUCIOPOTHOE PACHICTIIICHUE TITFOKO3BI.

buonornueckoe okucieHUE, WIM KIETOYHOE JblXxaHHe. Ponb MUTOXOHIpUN B
nporeccax OHMOJIOTMYECKOTO OKHCIICHHSI. [{ukmueckue pEaKIHH.
OxucnurensHoe (ochopunupoBanue. [IpeumymiecTBa a3poOHOro myTH OoOMEHa
BEILIECTB Iepes aHa3pOOHBIM. D (HEKTHUBHOCTD IHEPTETUYECKOT0 0OMEHa

2.5

2.6

Peakuuu matpuyHoro cuHTe3a. [IpuHIMI KOMIUIEMEHTApHOCTH B PpEaKLHUAX
MaTPUYHOTO cuHTe3a. Peannsanus HacnencTBeHHON nHdopMarmu. I'eHeTnyeckuii
KoJ, ero cBoWctBa. TpaHckpunuus — matpuunbii cuHTte3 PHK. Ilpunuumns
TPAHCKPHUIILUU: KOMIUIEMEHTApHOCTh, AHTUIAPAIIENBHOCTh, aCUMMETPUYHOCTb.
Tpancnauus u e€ stambl. Ydactue TpancnopTHeix PHK B OnocuHTesze Oenka.
VYcnoBust OumocuHTe3a Oenka. KommpoBanwe amMHHOKUCIOT. Poms pubocom B
OouocuHTe3e Oenka.

Opranu3zanus reHomMa y IpoKapuoT U 3yKapuoT. Perymisius akTUBHOCTH F€HOB y
npokapuot. ['mnoreza onepona (®. XKako6, K. Mano). Perymsmus oOMeHHBIX
IIPOLIECCOB B KJIETKE. KileTO4HBIN rOMeocTas.

Bupycbl — HekneTouHble (OpMBI KU3HH M OOIUratHeie napasuthl. CTpoeHue
MIPOCTHIX U CIIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEprOQaros.

BupycHbie 3a0oneBanus uenoBeka, >KUBOTHBIX, pactenuit. CIIMJ], COVID-19,
COIIMAIIbHBIC M MEUIIMHCKUE POOIIEMBI

Knerounsrii mwkn, ero mnepuoabl u perymsuusa. Matepdaza w mMuTO3.
OcobeHHOCTH TpoleccoB, NpoTekaomux B uHTepdasze. [loaroroBka KiIeTku K
nenenuto. IlpecuHreTMyeckuit  (MOCTMUTOTHYECKMM), CHHTETHYECKMH U
MOCTCUHTETUYECKUH (MIPEMUTOTUYECKUI) TEPHOIbl HHTEP(ha3bI.

Marpuunsiii cunte3 JHK — permumkanus. Ilpuanunsr perumkanuu  JIHK:
KOMILUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIM CUHTE3, AHTUIIAPAJUICIBHOCTD.
Mexanusm perukaruu JITHK. Xpomocomer. Ctpoerune xpomocoM. Temomeps! u
TenomMepa3a. XpPOMOCOMHBI HAa0Op KIETKM — KapuOTHI. JIMIUIOMAHBIA U
rarioniHbi - Habopbl XxpoMmocoM. ['omonornynsle Xpomocomsl. IlonoBbie
XPOMOCOMBI.

Jlenenue xietkn — MuTo3. CTaguu MUTO3a U MPOUCXOASIINE B HUX IPOLECCHI.
Tunsl MuTo3a. KapuoknHe3 u nurokuHe3. buosornueckoe 3HaueHHE MUTO3A.
Perynsus mutoTndeckoro nukia kiaeTku. [lporpammupyemas kietounasi rubenb
— amomnTo3.

QyHKIIMOHAIbHAS TCHOMHKA

OpPaHI/ISM Kak OMOJIOTHYeCcKasi CHCTeEMa

3.1

OAHOKIIETOUHBIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHbIE OpraHU3MBbI u
MHOTOTKaHEBbIE OPTraHNU3MBI.

@opMbl pa3sMHOXKEHHUS OpraHu3MoOB: Oecrojioe (BKJIIOYash BEreTaTUBHOE) U
nosioBoe. Buael  Oecrnonoro  pasMHOXKEHUS: MOYKOBaHHE, CHOPYJIALUSA,
(bparmMeHTaIys, KIOHUPOBAHHE.

[TonoBoe pasmuoxkenue. [TonoBsie kieTkH, Wi rameTel. Melos. Craauu Meiio3sa.
[ToBenenue xpomocoMm B Mmeiioze. Kpoccunrosep. buonoruueckuii cmbici Meiio3a
Y MIOJIOBOTO Iporiecca. Meno3 1 ero MeCTO B JKU3HEHHOM LIMKJIE OPIraHU3MOB.
[IpenzaponpiieBoe pazButue. l'amMeroreHe3 y »XUBOTHBIX. II0sIOBBIE JKeie3bl.
OOpazoBanue U pa3BUTHE TOJIOBBIX KiIEeTOK. CrepMaToreHe3 M OOTEHE3.
CrpoeHne mONOBBIX KiIETOK. OMIOI0TBOpEHHE U SMOpPHOHAIBHOE pPa3BUTHE
KHUBOTHBIX. CIIOCOOBI OTUIOIOTBOPEHUS: HAapYXHOE, BHyTpeHHee. [lapTeHorenes.
WunuBuayanbHOEe pa3BUTHE OpraHu3mMoB (oHTorene3). Craauum 3MOpHOreHesa
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YKUBOTHBIX (Ha mpumMepe Jisarymkn). Jpoonenne. Tunsl qpodnenus. OcodeHHOCTH
IpoOJieHUs MJICKONHUTAIOMIMX. 3apObILEBbIe JHUCTKH (racTpyisanus). 3akiaiaka
OpPraHOB M TKaHEH M3 3apOJbIIIEBBIX JIMCTKOB. B3anMHOe BiMsHHME 4YacTed
pa3BUBAIOLIErocs 3apoibllia (3MOpUOHANbHAs HMHAYKLUA). 3akjiajka IJIaHa
CTPOCHUS JKHBOTHOTO KaK pe3yJbTaT HEPapXUYECKUX B3aMMOJACHCTBUU TI'€HOB.
Biusnue Ha SMOpHOHANBHOE pa3BUTHE PA3UYHBIX (PAKTOPOB OKPYKAFOIICH
cpenpl.

Poct u pazButue xuBoTHBIX. [locTaMOpuonanbHbli nepuoa. [lpsmoe n Henpsimoe
pasButHe. Pa3Butue ¢ mMeramopdo3oM y O€CHO3BOHOUHBIX M IO3BOHOYHBIX
KUBOTHBIX. bHOJOrMueckoe 3HAuUE€HUE NPSIMOTO M HENPSMOIo pPa3BUTHUS, HX
pacnpocTpaHeHue B npupoge. Tumbl pocra XUBOTHbIX. (DaKTOPBI peEryisaLUU
pocta SKMBOTHBIX M denoBeka. CTaaiuu NOCTAIMOPHUOHAIBHOTO pa3BUTHUS Y
KUBOTHBIX U 4esoBeKa. [lepnopl oHTOreHe3a yenoBeka.

PasmuHoxenne wu pasButue pactenmii. [amerodpur u cmopodur. Meiio3 B
KU3HEHHOM ILMKJIe pacTteHuid. OOpa3zoBaHMe cHop B Imporecce Meiio3a.
I'amerorenes y pacrenuil. OIUIOZOTBOpPEHHWE U PA3BUTUE PACTUTEIBHBIX
OpraHu3MoB. /[BoiiHOe OIUIOIOTBOPEHKE Y IIBETKOBBIX pacTeHHuil. OO0pazoBaHue u
pa3BuUTHE ceMeHH. MexaHU3Mbl PEryJIsiiui OHTOT€HEe3a Y paCTEHUI U )KUBOTHBIX

Ucropust craHoBieHHS W pa3BUTUS TEHETUKHM Kak Hayku. (OCHOBHBIE
TCHETUYECKHUE TIOHSATHS U CUMBOJIBI. [ OMOJOTrMYHBIE XPOMOCOMBI, aJJIEIbHbBIC
TEHbI, AJTbTCPHATUBHBIC IPU3HAKH, JOMUHAHTHBII M PEUECCUBHBIA NPHU3HAK,
TOMO3HUTOTa, TETEePO3UTroTa, YHCTas JIMHWUS, THOPUIbI, T'e€HOTHI, (EHOTHIIL.
OCHOBHBIE ~ METOJbl  TE€HETUKH: THUOPHUIOIOTHYECKUN,  ITUTOJIOTHUECKUH,
MOJIEKYJIIPHO-TEHETUYECKUN

3.3

Mounorubpuanoe ckpemubanue. [lepBoiii 3aKkoH MeHiens — 3aK0OH eJMHO00pa3us
ruOpuioB mnepBoro mokosieHus. IlpaBuno nomuHupoBanus. Brtopoil 3akoH
Menpenss — 3aKOH pacUICIUIEHUs] IMpU3HAKOB. LlUTOsIOrMYecKkue OCHOBBI
MOHOTHOPHUIHOTO CKpeIuBaHusl. [ Umore3a 4ucToThH raMer.

AHanusupyroulee ckpemuBaHue. [IpoMexyTouHbIl XapakTep HacleqOBaHUsI.
Pacmieniienve npu3HakoB IpU HEMMOJIHOM JOMUHHUPOBAHUU.

JurubpunHoe ckpemuBanue. Tpetuil 3akoH MeHJenss — 3aKOH HEe3aBHCHUMOTO
HACJICIOBAHUS  IPU3HAKOB. [Mutonornyeckue  OCHOBBI  JAUTHOPHIHOTO
CKpEILIMBaHUS.

CueruienHoe HacnenoBaHue mpu3HakoB. Paboter T. Moprana. CrenneHnoe
HACJIEIOBAHUE TE€HOB, HAPYILICHUE CLEIUICHUS MEXAY TIeHamMHu. XPpOMOCOMHas
TeopHs HACJIEACTBEHHOCTH.

I'enetnka mosa. XpoOMOCOMHBIM MEXaHHM3M OIpEAENCHUs MoJia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHblid U TeTeporamMeTHbId moi. ['eHeTnueckas
CTPYKTypa IOJOBBIX XpOMOcOM. HacnenoBaHue IpPU3HAKOB, CLEIUIEHHBIX C
IIOJIOM.

I'enorun kak uenoctHas cucrema. [lnenorponus — MHOKECTBEHHOE IEHCTBUE
reda. MHOXECTBEHHBIM ajIenu3M. BzanMoaelcTBHe HEAUIEIbHBIX T'€HOB.
Kommiiementapuocts. Onucras. [lomumepus

3.4

BsanmopetictBue reHoTuna u cpepl pu GopMupoBanun Gpenotumna. M3ameHInBoCTh
npu3HakoB. KauecTBeHHbIE W KOJUYECTBEHHBIE MPHU3HAKK. BUAbI M3MEHUMBOCTH:
HEHACJIE[CTBEHHAs U HACJIeICTBEHHAS.

MomudukaimonHass ~ W3MEHYMBOCTh.  Pomb  cpempl B (OPMHPOBAHHU
MOIM(UKAITMOHHOW M3MEeHYMBOCTH. HopMa peakiinu npusHaka. BapuaroHHbIN psij
u BapuarioHHas kpuBas (B. UWoranmHcen). CoiicTBa MOAU(UKAIIMOHHOM
HU3MEHYUBOCTH.




I'enoTnnmyeckast m3MeHUINBOCTL. CBOMCTBA T€HOTHITMYECKON M3MEHUMBOCTH. BB
TeHOTUITMYECKON M3MEHUMBOCTU: KOMOMHATHBHAS, MyTAllMOHHASL.

KomOuHaTtuBHAsT M3MEHUMBOCTh. MeHo3 © TMOJIOBOM TIpOIlecC — OCHOBA
KOMOWHATUBHOM M3MEHYMBOCTH. POiIb KOMOMHATUBHON M3MEHUUBOCTUA B CO3JAHUU
TEHETUYECKOT0 pa3HooOpa3us B Ipe/Iesiax OHOTO BHUIA.

MyrtanonHasi ©3MEHUYMBOCTh. BHibl MyTaluii: reHHbIE, XpPOMOCOMHBIE, T€HOMHBIE.
CroHTaHHbIE W WHIAYUMPOBAHHBIC MYyTalluu. SiepHbIE M LUTOILIA3MATUYECKUE
Mytaiuu. COMaTHYECKUE U MOJIOBbIE MyTally. [IpuurMHbI BOSHUKHOBEHUS! MYTaIIHA.
MyTtareHbl WM WX BIMSHUE Ha OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOIO
nporecca. 3aKOH TOMOJIOTHYECKUX PsIIOB B HacliecTBeHHOU n3MenunBoctu (H.U.
BagsuiioB). BHesgepHast ”3MEHUHMBOCTD U HACJIEACTBEHHOCTh

3.5

Kapuotun 4enoBeka. MexayHapoaHass mporpamMma HCCIEAOBaHUS TI'e€HOMaA
YCJIOBCKA. MeTOI[I)I N3YUCHUA T'€HCTUKHU YCJIOBCKA: FeHeaJIOFI/I‘-IeCKI/If/'I,
OJIM3HELIOBBIH, IUTOTCHETUYECKUH, MOMYJIAIIMOHHO-CTATUCTUYECKUIA,
MOJIEKYJISIPHO-TEHETUUECKH. CoBpemeHHOE olpezesieHue reHOTUNA:
MOJIHOTEHOMHOE CEKBEHHUPOBAHUE, TEHOTHUIIMPOBAHKE, B TOM UYHUCJIE C TOMOIIbIO
[MI[P-anamm3a. HacnencTBeHHble  3a00jeBaHUS  4elloBeKa. [ eHHBIE U
XPOMOCOMHbIE 001e3HU YeloBeKa. bonesnu c HACIIEICTBEHHOMN
IIPEIPACIOI0KEHHOCThIO. 3HAUEHUE MEIUIUHCKON T€HETUKU B IPEJOTBPALIECHUN
U JIGYeHUU TeHeTHYecKuX 3aboneBanmii yenoneka. CTBOJIOBBIE KIETKU

3.6

3.7

JlomecTukanus 1 cenekuus. 3apoxkIeHUe CeJIEKLIMU U JoMecTukaiuy. Yuenue H.1.
BaBuiioBa 0 1eHTpax MPOUCXOXKACHUS M MHOTO00pa3usi KYJIbTYPHBIX DPACTCHHMA.
Ponb ceneximu B co3maHuM COPTOB pacTeHHU U MOpoJ KHUBOTHBIX. CopT, mopoja,
mTaMM. 3aKOH TOMOJIOTUYECKHX DSJIOB B HacjencTBeHHOW wu3MeHunBocTd H.U.
Baguosa, ero 3HaueHue sl CENEeKIMOHHON pabOTHI.

Metoael  cenekuMoOHHOW paboThl. MckyccTBeHHBI OTOOp: MaccoBbli U
WHIUBUAYAIbHBIH.  DTambl  KOMOWHAIMOHHOW  cenmekuuu.  McmwiTaHue
MPOU3BOUTENEH O TOTOMCTBY. OTOOp MO TEHOTHUIY C TOMOIIBIO OILIEHKH
(dbeHoTHa MOTOMCTBA M OTOOP M0 TeHOTHITY ¢ MoMolkio aHanmuza JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJl CENIEKIIMOHHON pa0boThl. PamuaiinoHHbIil 1
XUMHUYECKU MyTareHe3 Kak WCTOYHUK MYTaluid Yy KyJIbTYpHBIX (QopM
opranu3moB. Mcrons3oBaHHE€ TEHOMHOI'O PENAKTUPOBAHUS W METOJOB
pexombunanTHbeix JTHK nms momydeHust HiCX0IHOTO MaTepHaa sl CEIeKIIHH.
[omyuenne mnomumuounoB. BuyrpuBmmoBas rulOpuauzaiums. bimskopoacTBeHHOE
CKpeIlMBaHue, WM WHOpWAMHT. HepoacTBeHHOE CKpelMBaHUE, WU ayTOPUIUHT.
I'ereposuc u ero mpuuunbl. Mcnonb3oBaHue rerepos3uca B cenekimu. OTaanéHHas
rubpuamzanys. I[lpeononenne Oecruiofus MeXBHUAOBBIX THOpUIOB. JlocTrokeHus
CEJICKIIMU PACTEHUI U YKHUBOTHBIX

OOBEKTHI, UCMONB3yEeMbIe B OMOTEXHOJIOTUH, — KJIIETOUHBIC U TKAHEBBIE KYIbTYPHI,
MHUKPOOPIaHU3MbI, HMX  XapakTepucTuka. TpaaunvoHHas  OWOTEXHOJIOTHS:
xjeOoneyeHre,  MOJydYeHHE  KUCIOMOJIOYHBIX  MHPOJIYKTOB,  BUHOJENHE.
Muxkpobuonorndeckuii  cuHTe3. OOBEKTHI MHKPOOHMOIOTUYECKUX TEXHOJOTHI.
[IpousBoacTtBO  Oenka, aMMHOKHMCIOT M BUTaMHHOB.  MckyccTBeHHOE
OIUTIOIOTBOPEHUE. PEKOHCTPYKIMA SULEKIETOK M KIOHUPOBAaHUE >KMBOTHBIX.
MeTto/ TpaHCIUTaHTalUK SIAEP KIETOK.

XpoMOCOMHAasi W TeHHas WHXeHepus. VICKyCCTBEHHbIH CHUHTE3 T€Ha |
KoHCTpyupoBaHue pexomOunantHeix JIHK. JlocTmkeHus u TepCHEKTHUBHI
XPOMOCOMHOM M TEHHOM WHXEHEepuu. MeauImHcKiue OWOTEXHOJIOTHH.
Hcnonb30BaHNEe CTBOJIOBBIX KIETOK

Cuctema 1 MHOT0OOpasue OpraHMuecKoro Mupa




4.1

4.2

4.3

4.5

buonoruueckoe = pazHooOpasue  opranuzmoB.  CoBpeMeHHass  cucTreMa
OopraHuyeckoro Mupa. lIpuHnOUNBl kKiaccudukanuu opraHu3MoB. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

OCOOEHHOCTH CTPOCHUS W YKH3HEACATEIHLHOCTH OJHOKIECTOYHBIX OpPraHHU3MOB.
baktepuu, apxeu, 0JHOKIIETOUHbIE TPUOBI, OJHOKIECTOYHBIE BOJOPOCIH, APYTUE
npoTucTthbl. KosloHnanbHble OpraHu3Mel. J(BUKEHHE OJTHOKJIETOUYHBIX OPTraHU3MOB:
amEOouAHOE, KT'YTUKOBOE, PECHUYHOE. 3alluTa y OJHOKJIETOUYHBIX OPraHU3MOB.
PazipaxuMocTh y OAHOKIIETOYHBIX OPraHu3MOB. TaKCUChI

MHoOrokJjieTouHbIE pacTeHUs. B3auMOCBA3b YaCTEH MHOTOKJIETOYHOI'O OpraHu3Ma.
TkaHu, opraHbl U CHUCTEMbl OPraHOB MHOTIOKJIETOYHOIO opranu3ma. OpraHusm
Kak enuHoe uenoe. TkaHum pacreHuil. TuIbl  pPacTUTENBbHBIX TKAHEH:
oOpaszoBarenibHass, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAs, MEXaHHYECKas.
OcobenHocty cTpoeHUs, QYHKINN U PACIIOIOKECHUS TKAHEH B OpraHax pacTECHUI

BereraruBHble M TeHEpaTUBHBIE OpraHbl pacTeHNd. OYHKIUN OPraHOB U CUCTEM
opranoB. Kapkac pacreHunil. J[BU>keHNE MHOTOKJIETOUYHBIX PACTEHUI: TPOIIU3MBI U
Hactuu. llornomeHne BOABI, YIVIEKHUCIOTO ra3a W MUHEPAIBHBIX BEILECTB
pacrenusmu. Jlpixanue pacreHuil. Auddysus ra3oB yepes3 MOBEPXHOCTh KICTKH.
TpancnopTHele cucTeMbl pacTeHuil. Beinenenue y pacrenuid. 3ammra y
MHOTOKJIETOYHbIX pacTteHuil. Kyrukyna. CpencrtBa NMacCMBHOM M XMMHYECKOH
3auThl. OUTOHIMIBL.

PaznpaxxumocTs M perynsuus y opraHuzMoB. Pa3npakxumocTe M peryinsuus y
MHOT'OKJIETOYHBIX PaCTE€HUH. POCTOBBIE BEIIECTBA U UX 3HAYEHUE

MHOroKJIETOYHbIE  KMBOTHBIE. B3aMMOCBSI3b  4acT€d  MHOTOKJIETOYHOTO
opranu3ma. TkKaHH, OpraHbl U CUCTEMbl OPTaHOB MHOTOKJIETOYHOTO OpraHu3Ma.
Opranusm kak eauHoe 1enoe. ['omeoctas. TkaHU KUBOTHBIX U 4YeIOBEKa. THIIBI
KUBOTHBIX TKaHEH: SNUTEIHalbHAs, COCAWHUTEIbHAs, MBbIIIEUHAs, HEpBHAs.
OcobenHoctu cTpoeHHs, (QYHKIMA M paACMOJIOKEHUS TKaHEH B opraHax
YKUBOTHBIX U YEJIOBEKa

4.6

OpraHbl U CUCTEMBI OPraHOB JKUBOTHBIX. DYHKIIMU OpraHOB U CUCTEM OPraHOB.
Onopa Ttena opraHu3moB. CKeleTbl OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyxHblil 1 BHyTpeHHMI ckeneT. CTpoe€HHE M TUIBI COEIMHEHUS
KOCTEH.

JIBrKeHWEe MHOTOKJIETOYHBIX JKMBOTHBIX. IluTaHme sxuBOTHBIX. IluTanume
MIO3BOHOYHBIX UBOTHBIX. J{pIxaHue kuBOTHBIX. KoxHoe npixanue. XKabepHoe u
JIETOYHOE JIBIXaHHUE.

JlpIxaHW€ IO3BOHOYHBIX JKMBOTHBIX. OBOJIOLMOHHOE YCIOXHEHHE CTPOCHUS
JETKMX MO3BOHOYHBIX XUBOTHBIX. J[pIXaTellbHAsl cCHCTEMa 4elloBeKa. MeXaHu3Mm
BEHTWIALIMM JIETKUX Yy NTUL W MICKONUTAIOMUX. TpaHCIOPT BELIECTB Yy
opranu3MoB. TpaHCIOPT BEHIECTB y XMBOTHBIX. KpoBeHOCHas cucrema U e
opranbl.  KpoBeHocHas  cucreMa  IIO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpalleHusl. OJBOJNIOIMOHHBIE YCIOXKHEHUS CTPOEHUS KPOBEHOCHOM
CUCTEMBI ITO3BOHOYHBIX >KMBOTHBIX. BplneneHue y opranusmoB. Beiaenenue y
KUBOTHBIX. COKpaTUTENnbHbIE Bakyosid. Opransl BoiieneHus. CBs3b MOJIOCTH Tea
C KpPOBEHOCHOW M BBIICIUTEIBHOW CHCTEMaMH. BblieleHHe y IO3BOHOYHBIX
KUBOTHBIX. 3allluTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpoBEI M HX
IIPOU3BOHBIE.

Pa3npaxuMocTh 1 perynsnus y opranu3MoB. Pa3npakuMoCTh y OZHOKIETOYHBIX
opranu3moB. Taxcucel. Pa3zgpaxxumocTs UM peryiasinuss y MHOTOKJIETOYHBIX
pactenuii. PocToBble BellecTBa U UX 3HAYEHUE.

HepBHas cucrema u pedieKTOpHasi peryyisilusi Y MHOTOKJIETOYHBIX KHBOTHBIX.




HepBHas cuctema u e€ oTIeibl. DBONIOIMOHHOE YCIOKHEHUE CTPOSHUS HEPBHOM
CUCTEMBI y KUBOTHBIX.

Pazpabotka amroputmMoB u mnporpamMm s 3GHEKTUBHON (HYHKIIMOHATBLHOMN
aQHHOTAIlMd  TEHOMOB,  TPAHCKPUIITOMOB,  MPOTEOMOB,  METabOJIOMOB
MHUKPOOPTI'aHU3MOB, PACTEHHIA, YKUBOTHBIX U YEIIOBEKA

OpFaHI/ISM YCJIOBEKA U €TI0 3JOPOBLEE

5.1

5.2

5.3

5.4

5.5

5.6

5.7

Oprasbl ¥ cUCTEMBI OPraHoOB 4esioBeKa. OTaenbl TOJI0BHOIO MO3ra O3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas ayra. besycnoBHblE U yCIOBHBIC
pednexcel. ['ymopanbHas peryisiiuss U SHAOKPUHHAs CHCTEMa >XUBOTHBIX H
yesoBeka. JKenes3sl JHIOKPUHHONW CUCTEMBI U MX TOPMOHBI. J[elCTBUE TOPMOHOB.
B3aumocBsi3p HEpBHOW W SHIAOKPUHHOM cucTeM. [ unoramamo-runoduszapHas
cucrema. Pediekc u pednexropHas ayra. be3ycinoBHbBIE B YCIIOBHBIC PEQIICKCHI

3amuTa opranuzMa ot OosezHel. IMMmyHHast cuctema venoBeka. KiieTouHblil u
TYMOpaJbHBIA WUMMYHHUTET. BpoxAEHHBIN, NpHOOPETEHHBIN crenupudecKuit
UMMYyHHUTET. Teopusi KIOHAJIbHO-CEIeKTUBHOro ummyHutera (IL.DOpaux,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHI OpraHu3sMoB. Pomb
BPOKJIEHHOIO HIMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUI

KpoBeHocHas cucrema u e€ opransl. Cepale, KpOBEHOCHBIE COCY/Abl U KpPOBb.
Kpyru kpoBoobpaienus. Pabora cepaiia u e€ perynsus

Hpixanue yenoBeka. {uddysus ra3oB yepe3 MOBEPXHOCTh KIETKH. JlpIxaTenpHas
cucremMa 4enoBeKka. JIpIxaTenbHas TOBEPXHOCTb. Perymsanus  IbIXaHHA.
JlpixaTenbHble 00BEMBI

[MumeBaputenbHas cucreMa dYenoBeka. OTAENBl MHIEBAPUTEIBHOTO TPaKTa.
[TumeBaputenbHble  Kene3bl.  BHYTpUNOJIOCTHOE M BHYTPUKIIETOYHOE
MTUIIEBapEHUE

ITokpoBel M wux mnpousBojHble. Opranbl BbyaeneHus. Ilouku. Crtpoenue u
¢yHKkuHOHMpOBaHUE HedpoHa. DuUIbTpalys, ceKpelns U oOpaTHOe BCAChIBAHUE
KaK MEXaHU3MbI pabOoThl OpraHoB BblAeseHus. OOpa3oBaHuE MOYH Y YeJIOBEKa
I[BI/I)KGHI/Ie yeoBeKa: MblieuHas cucreMa. CkeleTHBIE MBIIINBI U HUX pa60Ta.
CTtpoeHue U TUIIBI COETUHEHUSI KOCTel

TeOpI/I}I ABOJIOLMHU. Pa3BuTHe )KM3HU Ha 3emite

6.1

OpomonvonHass  teopuss Y.  JlapBuHa. [lpeamnochUIkKM — BO3HUKHOBEHMS
napsuHM3Ma. JKn3Hb U HayyHas aedarenbHocTh Y. JlapBuHa.

JIBmokymiye cuiibl 3Botonuu BUaoB no Y. JlapBuHy (BbICOKasi HHTEHCHBHOCTh
pa3sMHOXKEHHsT OpraHU3MOB, HAcJEJICTBEHHAas W3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHME, ECTECTBEHHBIN U UCKYCCTBEHHBINH 0TOOD).

Odopmnenne cuHTeTHdeckoir Teopun 3Boitoruu (CTD). HeittpansHas Teopus
sBosonii. CoBpeMeHHasl SBOJIIOIMOHHAs OHOJIOTHsS. 3HAYEHHE SBOJIIOLIMOHHON
TeOopUH B (HOPMUPOBAHUH €CTECTBEHHO-HAYUYHOW KAPTHHBI MUPA

6.2

[lonynauus kKak 3JeMeHTapHas eauHuIa HBOMIONUU. COBPEMEHHBIE METO]IbI
OIICHKA TEHETHYECKOTO Pa3HOOOpa3usi M CTPYKTYphl MOMyssiiuil. V3MeHeHue
reHopoHa TMOMYISIIUA KaK JJIEMEHTapHOE SBOJIOIMOHHOE SIBICHUE. 3aKOH
reHeTudeckoro paBHoBecus k. Xapau, B. BaiinOepra.

DOnemeHTapHble (QaKTOpPHl (ABIKYIIME CHUJIBI) SBONIONUH. MyTaIllMOHHBII

mporecc. KomOunatuBHass wu3MeHunMBOCTh. Jlpelid reHOB — ciydaiiHble
HEHANPABIIEHHBIC HM3MEHEHUS 4YacToT auienell B momymsnusx. O¢Qekt
OCHOBATEJIA. Murpanum. N3onsus TIOMYJISIIIUINA: reorpaduyeckas

(mpocTpaHCTBeHHAas1), OMooruyeckast (pernpoayKTUBHAS).




EcrecTtBeHnplii  oTOOp — HampaBmsitouid  (akTtop  dBomonuu.  Dopmbl
€CTeCTBEHHOTO  OTOOpa:  JBWXKYIIUH, CTAaOWIM3UPYIOIIUH, pa3pbIBaIONINA
(mu3pyntuBHBIN). [TooBo# oTOOD.

[IpucnocoOAeHHOCTh ~ OPraHU3MOB  KaK  PE3yJbTaT  MHUKPOIBOJIOLUU.
Bo3HukHOBeHHE  mpUCIIOCOOJIEHMH y  OpraHu3MoB.  ApoMopdo3bl U
uanoanantanuu. [IpuMeps! npucnocobieHuii y opranu3MoB. OTHOCHTEIBHOCTD
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepunm W CTpyKTypa. BumooOpasoBaHMe Kak pe3yabTar
MUKpO3BOJIONUU. M3omsanus — kimrodeBod ¢akrop BupoodOpasoBanus. Ilytu u
CIIOCOOBI BHUJI000pa30BaHUS: AIJIOTIATPUYECKOE (reorpaduueckoe),
cuMmaTrpudyeckoe  (3KOJIOTUYECKOE),  «MTHOBEHHOE»  (MOJUIUIOMIU3aIus,
rubpuamzaiys). JauTenbHOCTh SBOTIONUOHHBIX MTPOIIECCOB.

Mexanu3mbl (OpMUPOBaHUS OMOTIOTUYECKOTO Pa3HOO0pa3usl.

Ponp sBOMIOLIMOHHON OMONOTHH B Pa3pabOTKE HAYYHBIX METOJOB COXpAHEHUS
O6uropa3zHooOpasusi. MUKpPOIBOIIONHUS U KOIBOJIOLHUS IMAPAa3UTOB U UX XO3S5EB.
MexaHu3mbl HOPMUPOBAHHS YCTOHYUBOCTH K aHTUOMOTHKAM H CITIOCOOBI O0PHOBI
C He

6.3

MeTtoasl u3ydeHus MakpodBoironuu. [lageoHTomorndeckue MeTOAbl M3YUYCHHS
sBomorun. [lepexonnsie GopMbl U PUIOTEHETUYECKHE PSIBI OPTAHU3MOB.
buoreorpaduyeckue Mmeroasl uzyueHus spontonun. CpaBHenue Quopsl U GayHbI
MaTepUKOB M OCTPOBOB. broreorpaduueckue odiaactu 3emin. Buasi-sHneMuxu u
PEJUKTHIL.

OMOpHOIOTHYECKHE U CPaBHUTEIbHO-MOPQPOIOTUYECKUE METO/bl U3yUYCHUS
HBOJIOIMM. ['eHeTMdyeckne MeXaHU3Mbl SBOJIIOLMU OHTOreHe3a M TOSABJICHHUS
HBOJIIOIMOHHBIX ~ HOBHIECTB. ['OMOJOTMYHBIE W  AHAJOTHYHBIE  OPTaHBHI.
PynumeHntapubple  opraHbl W aTaBU3Mbl.  MOIEKYISIpHO-TEHETHYECKHE,
OMOXMMHUYECKHE W  MaTeMaTH4YeCcKHe  METOJbl  W3YYEHHUS  DBOJIOIHH.
I'omonoruunsle reHsl. COBpeMEHHbIE METOABI MOCTPOEHUS (PUIOTeHETHUECKUX
JIePEBbHEB.

XpPOMOCOMHBIE MYTaIlUH U HBOJIOLMSI TEHOMOB.

O6mme 3akoHOMepHOCTH (TIpaBmiIa) HBOMONKMUA. HeoOpaTHMOCTh 3BOJIIOIUH.
AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB 9BOTIOIIUU

6.4

Hayunble rumore3bl MNPOUCXOXKIEHHS JKU3HM Ha 3emise. AOuoreHes H
naHcnepMus. JloHay4Hble MMPpeICTaBICHHUS O 3aPOKICHUH KU3HU (KPEalliOHU3M).
I'unore3a MOCTOSAHHOTO CaMO3apOXKIEHUS JKU3HU U €€ ONPOBEPIKEHUE ONBITAMHU
®. Pemu, JI. Cnammannanu, JI. Ilactepa. IlpoucxoxaeHue Ku3HU U
acTpoOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHUYeckod sBostonuu. [lmaHerapHas (reosoruyeckas)
HBOJIIOIMUS. XHUMHUECKas JBOJIOLUSA. AOHOT€HHBIH CHHTE3 OpraHHYECKUX
BemectB u3 Heoprannuecknx. Omeir C. Mumiepa u I'. FOpu. O6pazoBanue
nosmMepos U3 MoHoMepoB. KoanepBatnas runoresa A.M. OnapuHa, rumoresa
nepBuuHoro OynboHa JIk. XonpneitHa, reHetuueckas rumnore3a [. Mémnepa.
Pu6osumer (T. Yex) u runoreza «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BOSHUKHOBEHHE MPOTOKIIETKH.

Hctopusa 3emnn u meronapl €€ usyueHus. Vckonmaemble OpraHM4eCKHE OCTAaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCUTENbHAs M a0OCONIOTHAsE T€OXPOHOJOTHSL.
I'eoxpoHosornyueckas 1mkasa: 0HbI, Apbl, HEPUOBL, JTOXH.

HavaneHele 3Tanel opranndeckoi 3Boitound. [losiBneHne M 3BOIOLMS MEPBBIX
KJICTOK. OBOMIOLUS MeTabonn3Ma. BO3HMKHOBEHHE TMEPBBIX JKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIC OMOTUIEHKH KaK aHAJIOT TIEPBBIX Ha 3eMJie COOOIIECTB.




Crpomaronutsl. [IpokapruoTHI U 3yKapHOTBHI.

[Ipoucxoxaenue sykapuoT (CHUMOHMOreHe3). OBOJIOLHUOHHOE IPOUCXO0XKJIEHUE
BUpYycOB. [IponcxokIeHue MHOTIOKJIETOYHBIX OpraHu3MoB. Bo3HuKHOBeHuE
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Talbl 3BOJNIOLMU BBICIIMX pacTeHUi. OcHOBHBIE apoMOp(O3bl
pactenuid. Bbixox pacrenuit Ha cymy. IlosBineHue CHIOpPOBBIX pPAacTEHHU H
3aBoeBaHne umu cymu. CemeHHble pacreHus. lIpoucxoxkneHue IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Talbl 3BOMIOLMU JKUBOTHOrO Mupa. OcHOBHblE apoMop(o3bl
KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
tunos. [lepBrie XOproBeIe KUBOTHBIE. JKU3HB B BOJE. DBOIIOLUS TO3BOHOYHBIX.
[Tpoucxoxaenne ampubmii u pentuiuii. [IporcxoxaeHne MICKONUTAIONINX H
ntun. [IpuHuun kmodeBoro apomopdoza. OcBoeHHe OECIO3BOHOYHBIMHU U
M103BOHOYHBIMU KUBOTHBIMH CYILIH.

Pa3BuTHe xu3Hu Ha 3eMiie 10 3paM U NIEPUOAAM: apXeH, MPOTEPO30H, NaICO30H,
Me3030H, KalHO30M. OOmas XxapakTepuCTHKa KiIMMaTa W Te0JOrH4eCKUX
nporeccoB. [losBieHne U paclBeT XapaKTEPHbIX OPraHU3MOB. YTie00pa3oBaHHe:
€ro YCIIOBHS U BIIMSIHUE HA Ta30BbIN COCTaB aTMoc(hephl.

MaccoBble BBIMUPAaHHS — 3KOJOTMYECKHE KpHU3UCHl mpouuioro. IIpuynHel u
CIIEJICTBUSL MAaccCOBbIX BbIMHpaHUN. COBPEMEHHBIN 3KOJIOTMYECKUN KPHU3UC, €ro
0COOEHHOCTH

6.5

Pasnenst m 3agaum anTtpomosnoruu. Metonsl anTponosiorud. CraHOBIIEHHE
MIpe/ICTaBICHUM O MPOUCXO0XKIeHUH ueroBeka. CoBpeMeHHbIE HayUHbIE TEOPUH.
CxoncTBO 4yenoBeka C KUBOTHBIMH. CHCTEMAaTHYECKOE IIOJIOKEHUE YEJIOBEKA.
CBuzerenbcTBa  CXOJACTBA  YEJIOBEKA C  JKUBOTHBIMHU:  CPaBHUTENBHO-
MOp(OJIOTHUECKHE, HMOPHOIOTHYECKHE, ¢bu3n0I0r0-6MOXUMHUYECKHE,
noBeieHueckue. OTInYMs yeaoBeka OT KUBOTHBIX. [IpsAMOX0XKIeHre U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHON
CUCTEMBI.

JBwxyue cuibl ((akTopbl) aHTPONOreHe3a: OWOJIOTHYECKHE, COLMAIbHBIE.
CooTHo1ieHrne OMOJIOTMYECKUX U COLUAIBHBIX (DAKTOPOB B aHTPOIIOTE€HE3E.
OCHOBHBIE CTaluM AaHTPOIIOTE€HE3a. ABCTPAIIONUTEKN — ABYHOTHE MIPENKH JIIOJIEH.
UYenoBek  yMmenblil, MeEpBbIE H3TOTOBIEHUSA opyauil  Tpyaa. Yenosek
OpSIMOXOAALIMM W TepBbIM BbIXOA moaed 3a mpenensl Adpuxu. YeroBek
reiienbOepreckuii — oOIuMi NpeJoK HeaHIepPTaTbCKOro YelloBeKa W YelloBeKa
pazymHOro. YenoBek HEaHIEPTAIBCKUM KaK BUJ JIIOJEH XOJIOAHOIO KiIUMaTa.
UenoBek pa3yMHbIA COBPEMEHHOIO THIIA, JIEHUCOBCKUH 4YEJIOBEK, OCBOEHUE
KOHTMHEHTOB 32 npeaenamMu AQpuKH.

DOBONIONUS COBPEMEHHOI'O uesnoBeka. EcTecTBeHHBII OTOOp B MOMYJSALHUAX
yenoBeka. MyTanMoHHbI mporiecc W noiaumopdusm. [lomynsannoHHbIE BOJHBI,
npeiid reHoB, Murpanus 1 «3h(EKT ocCHOBATENS» B MOMYJSAIUASIX COBPEMEHHOTO
4eJI0BEKa.

UYenoseueckne pacel. Ilonstme o pace. bonpmme pacel:  eBporeougHas
(eBpasmiickasi), aBCTpaJlo-HETpouJHas  (PKBaTOpHaJIbHAs),  MOHIOJOWUJHAsS
(a3narcko-amepukaHckas). Bpems u nmyTtu paccesieHUsl 4YeloBeKa IO IUIAHETE.
EnunctBo  yenmoBeueckux pac. HayuHas  HECOCTOSTENBHOCTH — pacu3Ma.
[IpucnocoOaeHHOCTh ueloBeKa K pa3HbIM YCIOBUSAM OKPYXKaIOLIEH Cpenbl.
Bnusiaue reorpaduyeckoit cpeasl u Apeiida TeHOB Ha MOPGOJIOTHIO U
(hU3HOIOTHIO YETTOBEKA

DKOCUCTEMBI U TIPUCYIIIHE UM 3aKOHOMEPHOCTHU




7.1

7.2

Pa3nens! u 3agaun sxonoruu. CBsi3b HKOJIOTUHU C IPYTUMH HAYKaMHU.

Meroast skonoruu. lloseBbie HaOMOACHHUS. ODKCIEPUMEHTHI B IKOJIOTHU:
MpUPOAHbIE U JiabopaTopHble. MoJenupoBaHUE€ B SKOJOTUU. MOHUTOPHUHT
OKPYKaroIel Cpe/Ibl: TOKAIbHBIN, pErHOHAIBHBIN U TJI00aTbHBIN

Okonorndyeckue (GakTopsl M 3aKOHOMEpHOCTH uX neiictBus. Kiaccudukanms
9KOJIOTUYECKUX (PAaKTOpoB: albmoTuyeckue, OUOTUYECKHE, aAHTPOIIOTCHHBIE.
OOme 3aKOHOMEPHOCTH JEHCTBHS 3KOJOrWdeckux ¢akropos. IIpaBuio
muanmyMa (K. HInpenrens, FO. JInbux). TonepaHTHOCTh. DBPUOMOHTHBIC H
CTEeHOOMOHTHBIE OPTaHU3MBI.

AbGuoTtndeckue daktopel. CBET Kak sKojoruyeckuii akrop. JleicTBue pasHbIX
YYacCTKOB COJIHEYHOT'O CIIEKTpa Ha OpraHu3Mbl. OKOJOTMYECKHE TIPYIIIbI
pacTeHM M JKMBOTHBIX 10 OTHOLICHMIO K cBeTy. CHUrHajbHas poJib CBETa.
DoTONEpUOAU3M.

Temnepatypa kak skomorumdeckuii dakrop. JleiictBue Temmeparypbl Ha
opranusmsl. [ToMKuIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTCHOTEPMHBIE OPTaHU3MBI.

Brnaxnocte kak akojormdeckuit  ¢axrtop. [lpucnocobnenuss pacreHMid K
noJyiepaHuto BojHoro Oanmanca. Knaccudukaiust pacTeHUil MO OTHOILIEHUIO K
Bojie. [Ipucnoco6iieHus )KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXUMA.

Cpenpl oOuTaHMS OpPraHMW3MOB: BOJHAs, HA3E€MHO-BO3/YILIHAs, IOYBEHHas,
rTyOMHHAss ~ TOJNOYBCHHAs, BHYTPUOpPraHW3MeHHas. DHU3UKO-XUMHUYECKHUE
0COOEHHOCTH cpea oOuTaHus opraHu3MoB. lIpucrnocoGiieHus OpraHu3MoB K
KU3HU B Pa3HBIX Cpelax.

buonoruueckue putmsl. BHeniHue u BHyTpeHHHE pUTMBbL. CyTOUYHBIE U TOJUYHbIE
putMbl. [IpHcrocoO0IeHHOCTh OPraHM3MOB K CE30HHBIM HM3MEHEHMSIM YCJIOBUMN
KHU3HU.

XKuznennvle popmbl opranusmon. [loHsTHEe 0 xu3HEHHON (Qopme. Ku3HEHHbIE
(bopMBI pacTeHMii: JepeBbs, KyCTapHUKH, KyCTAapPHUYKH, MHOTOJIETHHE TpPaBbI,
oJlHOJIeTHUE TpaBbl. JKu3HEeHHbIE (DOPMBI JKUBOTHBIX: THUAPOOMOHTHI, T€OOUOHTHI,
a3poOHOoHTBI. OCOOEHHOCTH CTPOSHMS U 00pa3a )KU3HH.

buotnueckue ¢akropsl. Buasl OMOTHUECKHX B3aMMOJCHCTBHI: KOHKYPEHLHS,
XHMIHUYECTBO, cUMOMO3 U ero (opMmel. IlapazutusMm, xoomepauus, MyTyaausM,
KOMMEHCAJIA3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3auMOJIeiicTBUS  (Tommueckue, (opuueckue, (¢dadbpuyeckue). 3HAUCHUE
OMOTHMYECKMX B3aUMOJEHCTBUN U CYIIECTBOBAHUSA OPraHU3MOB B Cpele
obutanus. [IpHHINI KOHKYPEHTHOT'O UCKIIIOUEHUS

7.3

DKOJOTHYECKHE XapaKTePUCTUKHU MOmyisinud. [lomynsanus kak OuoIoruveckas
cuctemMa. Posib HEOTHOPOTHOCTH Cpenbl, PU3NUECKHX OaphepOB U OCOOCHHOCTEH
OHMoJOTHHM BHUIIOB B (DOPMHUPOBAHHUH MPOCTPAHCTBEHHON CTPYKTYpPHI MOMYJISIU.
OcHOBHBIE TIOKa3aTeNIM TOMYJISAIHHA: YUCIEHHOCTh, IUIOTHOCTh, BO3pacTHas M
MOJIOBasi CTPYKTypa, pOKIAEMOCTh, TPUPOCT, TEMII POCTa, CMEPTHOCTb,
MUTPAITHUSL.

DKkojorudeckas CTpykrypa mnonynsiuu. OIleHKa YWCICHHOCTH TMOMYJISIUH.
JluHamuka momynsuuud U e€ perynsuus. buoTuueckuil MOTEHIMAN MOMYJISILIUHU.
MonenupoBanue JUHAMHKA momyisinuu. KpuBble pocTa  YHUCICHHOCTH
nonymsiuy. KpuBble BbDKMBaHMS. Perymsius 4MCIEHHOCTH MOMYJNSILMMA: POJb
(akToOpoB, 3aBUCSANIMX ¥ HE 3aBUCANIMX OT IUIOTHOCTH. OKOJIOTUYECKUE
ctpareruu BunoB (I- u K-ctparerun).

[lonatue 00 »sKolOrMYeckoil Humie Buaa. MectooOutanue. MHoOroMmepHas
MoJenb 3Kkojorndyeckod Humm Jk.M. XarunmHcona. Pa3mepsl 3KOJOTHYECKOH
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Huuy. [loTeHnnanpHas ¥ peam30BaHHas HULLIH.

Bun kak cucrema mnonynasuuid. Apeanbl BUIOB. Buasl M uX KU3HEHHbIE
CTpaTerMu.  3aKOHOMEPHOCTH  TOBEJEHUS WM  MHUIpalui  KMBOTHBIX.
buonornueckre MHBa3MK YyKEPOJHBIX BUIOB

CooOmectBa opranuzMoB. buoneHo3 u ero crpykrypa. CBs3u Mexay
opraHuzMamMu B OMOIeHO3e. DKocucTeMa Kak oOTKpeltas cucrema (A.JDx.
Tencnu). @yHKIUOHANBHBIE OJOKM OPraHU3MOB B 3KOCHCTEME: MPOAYICHTHI,
KOHCYMEHThI, peayleHTsl. Tpodudeckue ypoBHH. Tpoduueckue nenu um ceT.
Abunornueckue 010ku dKocucteM. [TouBel W mibl B 3KocucteMax. KpyroBopot
BEIIECTB U ITOTOK YHEPTUU B IKOCUCTEME.

OcHoBHbIE ITOKAa3aTeIM 3KOCHCTEMbl. buomacca M mpoaykuus. DKOJIOTHYECKUE
UPaMUIbI YUCell, OMOMACChl U SHEPIHUH.

HanpaBieHHble 3aKkOHOMEpPHBIE CMEHBI COOOIIECTB — cyKueccuu. [lepBuunbie u
BTOPUYHbBIE CYKIIECCUM M HX MPUYUHBL. AHTPOIIOI€HHBIE BO3JEHCTBUS Ha
cykueccuu. KimnmakcHoe cooOuiectBo. buopaznoobpasue u nmoinHoTa KpyroBopora
BEILIECTB — OCHOBA YCTONUMBOCTH COOOIIIECTB.

[Ipupoanbie 3KocuUCTEMBI. AHTPONOTE€HHBIE 3KOCHUCTEMBI. ATpPOIKOCHCTEMA.
ArpotuieHo3. Pazniuus Mex a1y aHTPONOI€HHBIMU U IPUPOIHBIMU 3KOCUCTEMAaMH.
VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opoackas ¢iiopa u
¢ayna. CunanTponusanus ropoJckoi ¢aynel. buonoruueckoe u xo3siicTBeHHOE
3HAYCHHE arpo’dKOCUCTEM M ypOOIKOCHCTEM. 3aKOHOMEPHOCTH (HOPMHUPOBAHHS
OCHOBHBIX B3aUMO/JICHICTBUI OPraHU3MOB B 9KOCUCTEMAX.

[Iepenoc 3Heprum M BEUIECTB MEXKIY CMEKHBIMU SKOCHCTEMAMH. Y CTOWYHUBOCTh
OpPraHU3MOB, TMOMYJISAIUM © DKOCUCTEM B YCIOBUSIX €CTECTBEHHBIX U
AHTPONOT€HHBIX BO3JICUCTBUI

buocdepa — oOmemnanerapHas o0Oojouka 3emiid, TJE€ CYIIECTBYET WU
cyliecTBoBajia XH3Hb. YueHue B.M. Bepnaackoro o Ouocdepe. Ob6nactu
6uocgepsl u e€ cocras. JKupoe BemecTBo Onocdeps! U ero PyHKINH.
3aKOHOMEPHOCTH cyllecTBOBaHUS Ouocdeprl. OcobeHHOCTH Ouochepbl Kak
mo0anbHOM  dKocHcTeMbl.  JluHamMuyeckoe  paBHOBecue B Ouocdepe.
KpyroBopoTsl BemecTB M OMOreOXMMHUYECKHME LHMKIBI (yriepojaa, as3ora).
PurmuaHOCTS siBIIeHMI B Onochepe.

3onanbHOCTh OMocepsl. Ilonarue o 6uome. OCHOBHBIE OMOMBI CYIIH: TYHApA,
XBOWHBIC Jleca, CMEMIaHHbIE W IIMPOKOJMCTBEHHBIE Jieca, CTEIH, CaBaHHEI,
MyCTBIHM, TPOINUYECKHE Jieca, BBICOKOTOpbi. Kiumar, pacTUTENnbHBI H
KUBOTHBIN MUP OMOMOB CYIIIH.

CrpykTypa U (YHKIMS XKHUBBIX CUCTEM, OLIEHKAa MX PECYpCHOro MOTEHIMala U
o6uochepHbIX QyHKINN

DKosornyeckre Kpu3uChl U UX NMpUYMHBL. Bo3neiicTBre yenoBeka Ha Ouocdepy.
3arpsi3HEHUE BO3AYIIHOW cpenbl. OXpaHa BO3ayXa. 3arpsi3HEHUE BOJAHOUM CpPEIbl.
Oxpana BoaHBIX pecypcoB. Pa3pymienue mouBsl. OxpaHa MOYBEHHBIX PECYPCOB.
N3menenne kimmara.

AHTpPONIOTeHHOE BO3/JCUCTBHE HA PACTUTENBHBIA M >KUBOTHBIA Mup. OxpaHa
pPacTUTENILHOTO M KUBOTHOro Mupa. OCHOBHBIE MPUHLUIBI OXPAHbI MPUPOIBI.
Kpacubie knuru. Ocobo oxpansemble mnpupogubie Ttepputopun (OOIIT).
boTtanndeckue caspl U 30010TMYECKHE TAPKH.

OCHOBHBIC TPUHIUMBI YCTOWYMBOIO PAa3BUTHUSA YEJIOBEYECTBA U IPHPOJIBL
PanonanbHOe  NpUPOJONONIB30BAaHME M COXpaHEHHE  OMOJOrMYECKOro
paszHooOpa3ust 3eMiaun
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