MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MuHHCTEpPCTBO 00pPa30BaHUS APXaHIeJIbLCKOMN 00/1aCTH

YCThAHCKUIT MYHUIIUTIAJIbHBIA OKPYT APXaHIreJbCKOM 00J1acTH

MBOY "BbecryxeBckas COLI"

PABOYAS IPOTPAMMA
(ID 8383508)

yueOHoro npeamera «buosiorus. Yriy0JeHHbIH YPOBEHb)

st ooydarommxes 10 - 11 kiraccos

c. becryxkeBo, 2026 roa






COAEPXKXAHUE OBYUEHUA
10 KJIIACC

CoaepxaHue MpPOrpaMMbl, BBIIECIEHHOE  KVYPCUBOM, HE BXOJAUT B  IPOBEPKY
rocyJaapcTBeHHOM uToroBoi arrecramuu (I'A).

Tema 1. buoJsiorusi Kak HayKa

CoBpemenHast 6uosorusi — KOMIUIEKCHasi Hayka. Kpatkas ucropus pa3BUTHS OHMOJIOTHU.
buonoruueckue Hayku M u3ydaemble UMHU NpoOseMbl. DyHIaMEHTAIbHbIE, NPUKIAIHbIE U
IIOMCKOBBIE HAYYHbIE UCCIIE0OBAHUS B OMOJIOTUH.

3HadyeHrne Ouojoruu B (HOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonormeil. 3HaueHHWEe OHWONIOTMHM B MPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKA: MEJIUILIMHE, CEJIbCKOM XO34WCTBE, IPOMBILIJIEHHOCTH, OXpPaHe
MIPUPOJIBI.

JdeMoHcTpannmn

[Toptpetsr: Apuctotens, Teodpact, K. JIlunnei, XK. b. Jlamapk, Y. lapsun, Y. I'apseii, I'.
Mengens, B. U. Bepuanckuii, U. II. IlaBnoB, M. M. Meunuko, H. W. Baswios, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmuubl u cxembl: «CBsi3b OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OMOIOTHYECKHX
HayK».

Tema 2. 7KuBble cucTeMbl U UX H3yYeHHE

JKuBble cuctembl Kak mpeamer u3ydeHus ounonoruu. CBOMCTBa JKUBBIX CUCTEM: €IUHCTBO
XUMHYECKOTO COCTaBa, IUCKPETHOCTb WU ILEJIOCTHOCTb, CIIOKHOCTb M  YHOPSAAOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb, CaMOOpPraHMW3alus, CaMOBOCIIPOM3BEICHHUE, Pa3APAXKUMOCTD,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3alid JKUBBIX CHCTEM: MOJEKYJSPHBIMA, KIETOYHBIM, TKAHEBBIN,
OpraHNU3MEHHBIM, MONYJIILIHOHHO-BUIOBO, HKOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
o6uocoepnsiii. Ilponeccsl, npoucxoasmue B KUBBIX cucTeMax. OCHOBHbIE NMPU3HAKHU >KUBOTO.
Kuzsp kak hopma cymiectBoBaHus Marepuu. Hayku, uzydaromiye *HUBbI€ CUCTEMBI HA Pa3HBIX
YPOBHSIX OpTraHU3alUu.

N3yuenne xuBbIX cucteM. Metoabl Ouonorndyeckoi Hayku. Habmionenue, maMepeHue,
DKCIEPUMEHT, CHCTEMaTu3auus, MeTaaHanu3. [loHATHME O 3aBUCUMONM M HE3aBHMCHUMOM
nepeMeHHO#. [lnanupoBanue skcnepumenta. IlocraHoBka u mpoBepka rumnote3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ H0CTOBEpHOCTh. Pazdpoc B Ouonornueckux qaHHbIX. O1eHKa
JIOCTOBEPHOCTH MOJIYUEHHBIX pe3yslbTaToB. [IpUunHbI MCKaXXEHUSI Pe3yJabTaTOB HKCIEPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaLun

Tabmuielr 1 cxembl: «OCHOBHBIE TPU3HAKU JKU3HH», «BHOJIOTHYECKHE CHCTEMBIY,
«CBolicTBa )XKMBON MaTtepun», «YpOBHHU OpraHU3ALMH KUBOU MPUPOIb», «CTpoeHUE )KUBOTHOM
KieTkn», «TkKaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEYECKOrO0  OpraHu3May,
«buoreonenos», «buocdepay, «MeToabl U3yUeHUS KUBOH IPUPOIBD.

Oo6opynoBanue: 1abopaTropHOe 000pYIOBAHUE JIJIS IPOBEACHUS HAOIOICHUN, N3MEPEHHUI,
SKCHEPUMEHTOB.



IIpakTnyeckasi padora «lcrnoap30BaHWE Pa3IUYHBIX METOJOB MPU H3YUYEHUU >KUBBIX
CUCTEM.

Tema 3. buosnorus KjeTrku

Knerka — cTpykTypHO-(YHKIHOHAIbHAS €IMHULA JKUBOTO. VICTOpHS OTKPBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Kinerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO)KEHUSI COBPEMEHHOM KJIIETOYHOM TEOPHH.

MeToapl MOJEKYISIpHOW M KIETOYHOW OWOJIOTMH: MHKPOCKONUS, XpomaTtorpadus,
anekTpodope3, METOJ  MEUEHbIX aToMoB, JuddepeHnnanbHoe IeHTpUyrupoBaHue,
KYJIbTUBUPOBAHHUE KJIETOK. M3yueHue DUKCUPOBAHHBIX KAemoK. DICKTPOHHAS MHUKPOCKOIHUAL.
Kongokanvnaa muxpockonus. Bumanvhoe (npudicusnennoe) usyyenue Kiemox.

JleMoOHCTpaL U

[Toptpetsr: P. I'yk, A. JleBenryk, T. l1IBann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKPOCKOM», «lcTopus
Pa3BUTHUS METOI0B MUKPOCKOIIHI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpPENapaThl PAaCTUTENbHBIX, KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTuyeckas padora «/3yueHue METOAOB KJIETOYHOH Ouonoruu (xpomarorpadus,
anekrpodopes, nuddepennuanpaoe eaTpudyruposanue, [1LIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKU

XUMUYECKU COCTaB KIETKU. Makpo-, MUKpPO- U YIAbTPaMUKpPOAJIEMEHTHI. Boaa u €€ ponp
KaK pacTBOPHUTENS, peareHTa, y4yacTHe€ B CTPYKTYPUPOBaHHM KJIETKH, TEIUIOPETYISLUU.
MuHepanbHbIe BEIECTBA KIETKH, UX OMooruyeckas pojib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BellecTBa KIETKU. buonornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBOM Moiyiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHAs
CBs3b. BTopuuHnas, TpeTn4Has, 4eTBepTUYHas CTPYKTYypbl. [leHaryparus. CBoiicTBa O€JIKOB.
Knaccugukarus 6enkos. buonornueckue GyHkuu 6enkos. /lpuonut.

VYrneBoapl. MoHoOcaxapubl, AUCaXapujibl, OJMUTOcCaxapuabl W Tonucaxapuabl. OO
IUIaH CTpPOEHUss U (U3MKO-XMMHUYECKHE CBOMICTBa YriieBoAoB. buonoruueckue QyHKuun
YTJIEBOJIOB.

Jlununer.  T'uppodunbHo-ruapodoOHBIe  cBoiicTBa.  Kiaccubukauus — aumnujaos.
Tpurnunepunasl, pochoaunuibl, BOCKU, cTepouibl. bruonornyeckue ¢pynkunn munuaos. Oomme
CBOWCTBAa OHMOJOTMYECKMX MeMOpaH — TeKy4YecTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunossie kucnotel. JIHK n PHK. Ctpoenune HyknenHoBbIX KucioT. HykneoTumsl.
[Tpunuun xommuiementapHocTtH. I[lpaBmio Yapradda. Crpykrypa JHK — nBoitHas crupaiis.
Mectonaxoxaenue u ouonornueckue pynknuu JJHK. Bunst PHK. ®ynknun PHK B kietke.

Crpoenne monekyinbl AT®. Makpoasprudeckue cBa3u B moiiekyine AT®. buosmornyeckue
byakuun  AT®. BoccraHoBiIeHHBIE TMEPEHOCUYMKH, UX (QYHKIUU B KJIeTKe. [[pyeue
HyKIeo3uompugocgamol (HTD,). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPURIMOMUKU, NPOMEOMUKU.

CtpykrypHast Ouoyorusi: OMOXMMHYECKHEe W OMOPU3MYECKUE WCCIEAOBAHUS COCTaBa U
NPOCTPAHCTBEHHOW CTPYKTYpbl OuOMOINeKyl. Mooerupoganue cmpykmypol u QyHKYui
Ouomonekyn u ux Komniekcos. Komnvromepnuiti Ouzain u opeaHudyeckuii cunmes OUOMONEKYl U
UX HENPUPOOHBIX AHATI0208.



JleMoHCTpauMu

[Toprpersr: JI. [Tonunr, /Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinun, ®. Caurep, C.
IIpy3unep.

[uarpammsl:  «PacnpenencHue XUMHUYECKHX JJIEMEHTOB B HEXKHMBOW  IIPUPOACY,
«PacrnpeniesieHue XUMAYECKUX JIEMEHTOB B )KUBOU MIPUPOAE.

Tabmuubl u cxemsl: «llepuoanueckass TabnMLA XMMUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYyJbl BOAbI», «BemecrBa B cocTaBe opraHusmMoB», «CTpoeHHE MOJIEKYJbl Oenkay,
«CTpyKTYypbl O€nKOBOH MOJEKyNb», «CTpoeHHe MOJEKYl yrieBoaoB», «CTpoeHHe MOJIeKyl
nunuaoBy, «HykiienHoBbIE KUCIIOTH», «CTpoeHue MoeKyiIbl ATD».

Ob6opynoBaHue: XMMHUYECKas Mocy1a 1 000py10BaHHE.

JladopaTopnas padora «O0HapyxkeHHE O0EJTKOB C MTOMOIIbIO0 KaY€CTBEHHBIX PEAKIUI».

JlabopaTopnas padora «lIccienoBanne HyKJIEHMHOBBIX KUCIOT, BBIJEIEHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOBY.

Tema 5. Ctpoenne n GyHKIUN KJIETKH

Tumbl KJIETOK: 3yKapHOTHUYecKass M Ipokapuorudeckas. CTpyKTYypHO-(YHKIHOHAJIbHbIC
00pa30BaHUs KJIETKH.

Crpoenue mnpokapuoTHueckod KieTku. KierouHas cTeHka OakTepuii u  apxem.
OCOoOeHHOCTH CTPOCHUS TeTepOTPOPHOI 1 aBTOTPO(HON MPOKAPHOTHUECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AaX.

Crpoenrie u (QyHKIIMOHHUPOBAHUE dYKapHOTHUECKOW KieTKH. [Imasmarndeckas memOpaHa
(mna3manemma). CTpykTypa Iula3MaTuueckodl MeMmOpaHbl. TpaHCIIOPT BEUIECTB 4epes3
IUIa3MaTHYECKyl0 MeMOpaHy: maccuBHbIM (nuddy3us, obneryéHHas auddysus), aKTUBHBINA
(mepBUYHBIA U BTOPUYHBIM akTUBHBIA TpaHcnopt). Ilomynmponumaemocts MeMOpanbsl. PaboTa
HaTpUil-KaJIMeBOro Hacoca. DHAOIMUTO3: MUHOLUTO3, parounTo3. Dk30uuTo3. Kierounas creHka.
CrpykTypa 1 GyHKIMH KJIETOUYHOM CTEHKH pacTeHul, rpuOoB.

[Murorasma. Lluro3ons. Llurockener. JBmkeHue nurtoriasmbl. OpraHoubl KIETKH.
OnHoMeMOpaHHbIE OpraHOUbl KIETKH: sHAoIasmaTruueckas cetb (JI1C), anmapar [Nonbaxwy,
JU30COMBI, UX CTpoeHHE W (YHKIUHU. B3anMoCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrtpoeHue rpaHylsIpHOTO peTukyinyma. Mexanusm wuanpasnenus 6Oenkos 6 OIIIC. Cunres
pactBopuMbIx  OenkoB. CuHHTe3  KJIETOYHBIX  MeMOpaH. ['magkuii  (arpaHysispHBIi)
sHJIOMIa3MaTHYecKuii petukyayMm. CekperopHast (GyHkuus anmapara [onbmku. Moougukayus
benxos 6 annapame I onvoacu. Copmuposka b6enkos 6 annapame I o1v0xcu. TpaHCTIOPT BEIIECTB
B KJIeTke. Bakyonu pactutenbHbIX KieTok. Kierounstit cok. Typrop.

[ToyaBTOHOMHBIE OpraHOMABI KJIETKH: MHUTOXOHAPHUH, IUIACTUABL. [Ipoucxoocoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMU MHUTOXOHIpHH W TUiacTuj. [lepBuuHBIE, BTOPUYHBIE W CIOXHBIC TUIACTHIBI
(OTOCHUHTE3UPYIOUINX JYKapHOT. XJIOPOIUJIACTBI, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIUX
pacTeHuil.

HememOpannbie opranouzs! kieTkd CTtpoeHue M (GyHKIHH HEMEMOPaHHBIX OPraHOMIOB
kiaetku. PuGocombl.  IIpomedsxcymounvie  ¢hunamenmsi. MUKpOOUIAMEHTBI. AKmuHo8ble
Mukpogpunamenmsi. MBIILICUHbIE KICTKU. AKMUHOBble KOMNOHEHMbl HEMbIUEUHbIX KIEmOK.
MuxkpotpyOouku. Kinetounsiii unentp. CTpoeHHe | JABWKEHHE JKTYTHKOB M PECHUYEK.
MuxkpoTtpy6ouku nutomnasMsl. Llentpuons. benku, accoyuuposannvle ¢ MUKpoguiamenmamu u
Mmuxpompyboukamu. Momopmwie 6enxu.



Snpo. OGonouka siapa, XpOMaTUH, KapHoIIa3Ma, SAPBIILIKH, UX CTPOCHHE W (YHKIIHH.
Snepublii GenkoBblii MaTpukc. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
aape. Jyxpomamun u 2emepoxpomamur. belku XpomMaTWHa — TUCTOHBL. Junamuxa s0epHou
o0bonouku 8 mumose. Aoepuwviii mpancnopm.

Knerounsle  BkitoueHusi. CpaBHMUTENbHAs  XapaKTEpPUCTUKA  KIETOK  JYKapHOT
(pacTuTenBHOM, )KUBOTHOM, TPUOHOM ).

JdemoHcTpauMu

[Toptpetsi: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmuupl U cxembl: «CTpoeHHE JSYKAPUOTHYECKOW KIETKH», «CTpOEHHE IKUBOTHOM
KIIeTKN», «CTpOeHUE pacTUTENbHON KiIeTKn», «CTpoeHne MUTOXOHIpUN», «Sapoy, «CtpoeHue
MIPOKAPUOTUYECKON KIIETKI.

OO6opynoBaHue: CBETOBOM MMKPOCKON, MHKpPOIIpenapaTbl PacTUTEIbHBIX, MKHUBOTHBIX
KJIETOK, MUKpOIpenaparbl 0akTepuaibHbIX KIETOK.

JlabopaTopnasi pabora «l3ydueHue cCTpoeHUs KIETOK Pa3IMYHbIX OPTraHU3MOBY.

IIpakTuyeckas padora «/3yueHue cBOWCTB KJIETOUHON MEMOPAHbI».

JlabopaTopnasi pa6ora «lccnenoBaHue mia3Moin3a U AEMIIa3MOJIN3a B PaCTUTENbHBIX
KIIETKax.

IIpakTuyeckas padora «3yueHue IBUKEHUS UTOIJIA3Mbl B PACTUTEIbHBIX KIETKaX».

Tema 6. O0MeH BellecTB M NpeBpallleHNe JHEPTUH B KJIeTKe

AcCCUMMIISINS ¥ JUCCUMIIIALUS — JIBE€ CTOPOHBI MeTabosim3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTPOQHBIH U  reTepoTpodHBIA. YuyacTue KuUClIopoAa B OOMEHHBIX  Ipoleccax.
OHepreruyeckoe oOecrieueHne kieTku: mnpeBpamieHnne AT® B 0oOMeHHBIX THpolieccax.
DepMeHTAaTUBHBINM XapakTep peaklMuid KIETOYHOTO MeTabonm3ma. DepMeHTHI, MX CTPOCHUE,
cBoiictBa W MexaHusMm peiictBus. KodepmeHntbl. OTnnuuss (epMEHTOB OT HEOPraHHMUYECKUX
KaTajau3aTopoB.  benKu-akTUBATOphl W OETKU-UHTHMOUTOPHL.  3aBUCUMOCTH  CKOPOCTHU
(bepMEHTAaTUBHBIX PEAKINil OT pa3NIUYHBIX (PAKTOPOB.

IlepBUYHBII CHUHTE3 OPraHUYECKHX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUSEHHbIU U
oxcueennvlll  pomocunmes y baxmepuu. Ceemocoduparowjue nuemMenmsl U NUSMEHMbL
peaxkyuonnoz2o yenmpa. Ponb xjoporuiactoB B mpouecce porocunre3a. CBeroBas U TEMHOBas
dazpl. @omoovixanue, Cz., Cs. u CAM-munvr pomocunmesa. TIpogyKTUBHOCTD (DOTOCHHTE3A.
Bnusiaue pa3nuyHbIx pakTOpoB Ha CKOPOCTh (POTOCHHTE3a. 3HaUeHUe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULIHPYIOIINE
OakTepuH, xKeae300aKTepuu, cepodaKkTepun, BOJOPOIHbIE OaKTepuH. 3HaUCHHE XEMOCUHTE3A.

AmnaspoOHble opranu3Mbl. Bunel Opoxenus. [IpoaykTel OpoxeHHs M MX HUCHOJIb30BaHUE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHl OMOTEXHOJOTHH W BO3OYAUTENH
Oose3Hel.

AspoOHBIE OpPraHW3Mbl. JTambl YHEPreTHYECKOTo oOMmeHa. [loAroTOBUTENBHBIN STaIl.
['mukonu3 — 6eCKUCIOpPOAHOE pACUIEINIEHUE TIIOKO3HI.

buonorunueckoe okuciaeHHE, WU KJIETOYHOE JbIXaHue. Poib MUTOXOHIpUI B Ipoleccax
Oouonornyeckoro okucieHus. Lluxnuyeckne peakuuu. OKHCIUTENbHOE (GOCHOPUIHPOBAHUE.
Ounepeus membpannoz2o epaouenma npomonos. Cunwmes ATD: paboma npomonnou ATD-
cunma3zvl.  llpeumymectBa a’poOHOro myTH OOMEHa BELIECTB Tepel  aHa’pOOHBIM.
D hEeKTUBHOCTh YJHEPTETUIECKOTO OOMEHA.

JeMoHCTpauMu



[Toptpetsi: k. [Tpuctim, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuen, I'. A. 3aBap3uH.

Tabmumer 1 cxembl: «DOTOCHHTE3», «JHEpPreTUYeCKuid oOMeH», «buocwHTE3 Oenkay,
«Ctpoenue pepMeHTay, «XEMOCUHTESY.

OO6opynoBaHue: CBETOBOM MHUKPOCKOII, 000PYIOBAHKE JJIsi IPUTOTOBJICHUSI TOCTOSIHHBIX U
BPEMEHHbBIX MUKPOIPEIapaToB.

Jladoparopuasi paGora «/3yueHHe KaTaIUTHYECKON aKTHMBHOCTH (GepMEeHTOB (Ha
pUMepe aMHJIa3bl WK KaTanasbl)y.

Jladoparopnasi paGora «l/3yueHue (QEpMEHTATHBHOTO PACIICIUICHUS TEPOKCH]IA
BOJIOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX).

Jla6opaTopnasi pa6ora «CpaBHeHHE MPOIIECCOB (POTOCHHTE3a M XEMOCHHTE3a.

JladopaTopnas padora «CpaBHEeHHE TTPOLIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HaciencrBenHast uHpopMauus U peaju3anus eé B KIeTKe

Peakuuu matpuunoro cuutesa. [IpHHIMI KOMIIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOTO
cuHTe3a. Peanmsanms HaciaeAcTBeHHOM WHQopManuu. ['@HeTHYeCKWil KOJ, ero CBOMCTBA.
Tpanckpunuust — Matpuunblid cuate3 PHK. [IpuHIMne TpaHCKpUNIMU: KOMIUIEMEHTApHOCTb,
AHTUIAPAJUIETbHOCTh, aCUMMETPUUYHOCTb. Cospegsanue mampuunvix PHK ¢ sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpaucnsmus u e€ arambl. Yyactue TpancrnoptHeix PHK B OuocmHTese Oenka. YcioBus
ouocunTe3a 6enka. Koguposanue amuHokucnot. Pois pubocom B GnocuHTE3€e OEmKa.

Coepemennvie npedcmasnenus o cmpoenuu eeHos. OpraHu3anus reHoMa y MpoKapuoT U
9YKapuoT. Perymnsius akTUBHOCTH T€HOB y mpokapuoT. ['mmoreza omepona (®. XKakob, XK.
Mano). Monekynapuvle mexaHusmvl dKcnpeccuu 2enog y sykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2enos. Perynsiys 0OMEHHBIX MPolieccoB B KieTke. KiieTounslil romeocTas.

Bupychl — HekiieTouHble ()OPMBI KU3HU U OONMUTaTHBIE Mapa3uThl. CTPOEHHE MPOCTHIX U
CIIOXKHBIX BHPYCOB, pPETpPOBHUPYCOB, OaktepuodaroB. Kuzuenuwiii yuxn J[HK-codeporcaujux
supycos, PHK-cooepaicawux supycos, bakmepuoghazos. Obpammuas mpanckpunyus, pesepmasd,
unmezpasa.

BupycHbie 3a0oieBaHus 4enoBeka, KHBOTHBIX, pactennid. CIIMJ], COVID-19,
COITMATHHBIE U METUIIMHCKHUE TIPOOJIEMBI.

buoungopmamura: unmezpayus u ananuz 6oarvuux maccueos («bigdata») cmpykmypHuix
buonocuueckux oaunvix. Hanomexuwonoeuu 6 oOuonocuu u meouyune. Ilpocpammupyemvie
@yHxyuu b6enxos. Cnocobvl docmasKu 1eKkapcms.

JleMoHCTpanun

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

Tabmumpt w  cxembl: «buocuHTes Oenka», «['eHeTmueckuit Koa», «Bupych»,
«baxrepuodarm».

IIpakTuyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. /Ku3HeHHBbIH HUKJ KJIETKH

Knerounsnii nuki, ero mepuoisl u perymsnus. MaTepdaza u muro3. OcoOeHHOCTH
poleccoB, mporekaromux B uHTepdase. [loaroroBka kinetku Kk aenexuto. [IpecuHreTndeckuit
(IOCTMUTOTUYECKUIT), CUHTETUYECKMH M IOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) NEPHOIBI
uHTEep(a3bl.



Marpuunbii  cunre3 JHK — permmkanus.  [punnunser  perukamuu — JIHK:
KOMIUIEMEHTAPHOCTb,  IOJYKOHCEPBAaTUBHBIA  CHUHTE3, aHTUIIAPAJUICIBbHOCTh. MexaHusm
perummkauuu  JIHK.  Xpomocombl. Ctpoenue xpomocom. Temomepsl u  Teliomepasa.
XpOMOCOMHBIM HA0Op KIETKH — KapuOTUN. MIIOMAHBIA W TaluIOMIHBIA HaOOPBI XPOMOCOM.
I'omonoruynsie XpoMocoMsl. 11010BbIE XPOMOCOMBI.

Jenenne kietkn — muro3. CTaguum MHTO3a M MPOUCXOIAUIME B HUX IpoLEecChl. TuIb
muto3a. Kapnokunes n nurokunes. buongornueckoe 3Ha4eHHE MUTO3A.

Perynsauuss mMutoTHMUecKoro umkia kieTku. IIporpammmupyemas kierodHas rulenp —
aroInTos.

Knerounoe si1po, XpoMocombl, (QYHKIIMOHAIbHAS TeHOMUKA. Mexanuzmvl npoaughepayuu,
oughghepenyuposku, cmapenust u eubenu kiemox. «L{ugpposas knemka» — buoungopmamuuecxkue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JleMoOHCTpaL U

Tabmuupbl 1 cxembl: «OKU3HEHHBIM LUK KIETKW», «MuTo3», «CTpOE€HHE XPOMOCOM,
«Pemmukanmsa JJHK».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpoOIIpenaparhl: «MHUTO3 B KIETKaxX KOpelIKa
JTyKay.

JladopaTropnas padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOITpENapaTaxy.

JlabopaTopnas pabora «HaOnroneHnne MuTo3a B KIETKaX KOHUMKA KOpEIIKa Jyka (Ha
TFOTOBBIX MUKpOIIpEnaparax)».

Tema 9. CtpoeHue u GyHKIIMH OPraHU3MOB

buonornueckoe  pa3zHooOpasue  opraHusmMoB.  OJHOKJIETOYHBIE,  KOJOHHUAIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHHUS U KU3HEICSATEIbHOCTH OAHOKJIETOUHBIX OpraHu3MoB. bakrepun,
apxeH, OAHOKJIETOYHbIE IPUObI, OJTHOKJIETOYHbIE BOJOPOCIH, Jpyrue npoTucThl. KornoHuansHbIe
OpraHu3MBl.

B3anMocBsI3b 9acTe MHOIOKJIETOYHOTO OpraHu3Ma. TkaHU, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1einoe. 'omeocras.

Tkanu pacrenuidi. Tumbel pacTUTENbHBIX TKaHEW: oOpa3oBaTenbHAas, MOKPOBHAs,
MPOBOASIIAs, OCHOBHasA, MexaHuueckasd. OCOOEHHOCTH CTpOeHHUs, (PYHKUUNH U PacmoiIOKEHUS
TKaHEN B OpraHax pacTEHUM.

TkaHM SKMBOTHBIX M  4YeJNOBEKa. THWIBI JKMBOTHBIX TKAaHEW: DNHUTEIUAJIbHASA,
COCJIMHUTENIbHAS, MbIlIeyHasi, HepBHAas. OCOOEHHOCTH CTPOEHUs, QYHKIHUHA M pPaCHOIOKESHHUS
TKaHEW B OpraHax >KMBOTHBIX U U€JIOBEKa.

Oprassl. BereratuBHble U reHEPATUBHBIE OpraHbl pacTeHuil. OpraHbl U CHCTEMBI OPTaHOB
KUBOTHBIX U 4yesioBeKa. DyHKIIMU OpraHOB M CHCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacteHuil. CkeneTrsl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapyKHbII 1 BHyTpeHHU ckeneT. CTpOeHHE U TUIIbI COEAMHEHUS
KOCTEH.

JIBuKeHHEe OpraHu3MoB. JIBMKEHHE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOHIHOE,
KT'YTUKOBOE, PECHHYHOE. J[BM)KEHHE MHOTOKJIETOUHBIX pPACTEHUM: TPONU3MBI M HACTHH.
JIBM>KeHNEe MHOTOKJIETOYHBIX KHBOTHBIX U YeJIOBEKa: MbllieyHas cuctema. Pednekc. CkeneTHble
MBIIIIIBI U UX padoTa.



ITntanue opranusmos. IlornonieHre BOABI, YIIEKUCIOrO ra3a ¥ MAHEPAIBHBIX BEILECTB
pacteHussMH. [luTraHue >KMBOTHBIX. BHYTpPUIIONIOCTHOE M BHYTPUKIETOYHOE IIUIICBAapEHUE.
[TuTanne NMO3BOHOYHBIX >KMBOTHBIX. OTHENbI NMUIIEBAPUTENBHOIO TpakTa. IlumeBapurenbHbie
’kenesbl. [InmmeBapuTenbHas cucTeMa 4eloBeKa.

Jpixanue opranu3moB. [[pixanue pacrenuil. Jlpixanue xuBOTHBIX. [{uddy3us razos yepes
HOBEPXHOCTh KieTkU. KoxkHoe npixanue. JlpIxartenbHas MoBepxXHOCTh. JKabepHoe u nérouHoe
ApIXxaHue. JIpIXaHue ITO3BOHOYHBIX >KMBOTHBIX M 4YEJIOBEKA. OBOJIOLHUOHHOE YCIIOKHEHHE
CTpOEHMS JETKUX I103BOHOYHBIX JKMBOTHBIX. JlpIXaTeiabHas CUCTEMa 4eloBeKa. MexaHusm
BEHTWISALMM JETKUX Y IITUL U MIIEKONUTaoIMX. Perymsiuus apixanus. JlpixareabHble 00bEMBI.

Tpa"cnopT BelEeCTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBbI pacTeHuil. TpaHcmopt
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranbl. KpoBeHOCHas cucrema
MO3BOHOYHBIX KMBOTHBIX M uenoBeka. Cepjue, KpPOBEHOCHBIE cCOCYIbl M KpoBb. Kpyru
KpOBOOOpAIlleHHs.  OBOJIIOLIMOHHBIE  YCJIOXHEHHSI ~ CTPOEHUS  KPOBEHOCHOM  CHUCTEMBI
IIO3BOHOYHBIX KUBOTHBIX. PaboTa cepiua u e€ perynsmus.

Breinenenue y opranuzMoB. Beigenenue y pacteHuil. BeineneHue 'y  KMBOTHBIX.
CoxkparutenpHble Bakyoiu. Opransl BblaesneHus. @PuibTpanus, cekpeuuss U oOpaTHOe
BCAChIBaHHE KaK MEXaHMU3MbI pPaOOThl OPraHoB BblAeIeHUs. CBs3b MOJIOCTU TeJla ¢ KPOBEHOCHOM
U BBLICIUTENBHOW CUCTEMaMU. BplieneHne y MO3BOHOYHBIX XKMBOTHBIX M 4YesloBeka. Iloukwm.
Crpoenne u pyHKkunonupoBanue Heppona. OO6pa3zoBaHne MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3allluTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LUCTHI MPOCTEUIINX. 3alIUTa y MHOTOKJIETOUHBIX pacTteHuil. Kyrukyna. CpeacrBa naccCUBHONW U
XUMUYECKOH 3aIUThl. DUTOHIUBI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [I0KpOBBI M X IPOM3BOJHBIE. 3alIUTa OPraHU3Ma
or Oone3neil. MMmMmyHHas cuctema uenoBeka. KieTO4HbII M TyMOpalbHBIH HMMYHUTET.
Bpoxnénublii ©M  NpHOOpPETEHHBIA  crienupHUUecKuil UMMyHHUTET. TeopHus KJIOHAJIbHO-
cenexktuBHOoro uMMmyHurera (I1. Dpnux, ®@. M. bepner, C. Tonerasa). BocnanuTtenbHble OTBETHI
opranu3MoB. Posib BpoxKIEHHOTO MMMYHHUTETA B Pa3BUTUN CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTe M peryisiMs 'y OpraHu3MoB. Pa3ipakxuMoOCTh y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. PaznpaxxumocTs M peryisinus y pacTeHuil. POCTOBBIE BEIECTBA U HX
3HA4YCHHE.

HepBHast cucrema u peduexTopHas peryisius y >KUBOTHbIX. HepBHas cucrema u eé
OTJeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y XMBOTHBIX. OTxensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JXKUBOTHBIX. Pediekc u pednextopHas ayra. bezycnoBHble u
YCIIOBHBIE PE(IICKCHI.

I'yMopasibHast peryisiiMss W SHAOKPHHHAs CUCTEMa >KMBOTHBIX M 4YenoBeka. JKenesbl
SHIOKPUHHOW CHCTEMBI M HMX TOPMOHBI. JleiicTBuE TOpMOHOB. B3amMOCBs3p HEpPBHOM U
SHIOKPUHHOU cucTeM. [ mmoramamo-runodusapHas cucrema.

JleMoOHCTpaLun

IToprper: U. I1. I1aBnoB.

Tabmuubl u cxembl: «OMHOKJIETOYHBIE BOAOPOCIN», «MHOTOKJIETOUYHBIE BOJIOPOCIH,
«baktepun», «lIpocreiimmey, «OpraHbl LBETKOBBIX pacTeHui», «CHcTeMBbl OpraHoB
IIO3BOHOYHBIX JKMBOTHBIX», «BHYTpEHHEe CTpOCHHE HACEKOMBIX», «TKaHM pacTeHu»,
«KopueBsie cuctembl», «Ctpoenue ctebins», «CTpoeHHE IHMCTOBOM IUIACTUHKMY», «TkaHuU
KUBOTHBIX», «Ckener 4enoBeka», «llumesapurenbHas cucrema», «KpoBeHOCHas cucremay,



«/IpixatenpHast cucrema», «HepBHas cucrema», «Koxa», «Mplmeynas cucremay,
«BpiienurensHas cucremay, « JHIOKpUHHAsA cuctemay, «CTpoeHue Mblib», «MMyHUTETY,
«KumeynomnosnoctHble», «CxeMa nuTaHus pacTeHuil», «KpoBeHOCHbIE CUCTEMBI MMO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHnapumn», «BHyTpeHHee CTpOeHHE H0XKIEBOTO
yepBsi», «HepBHas cucrema pwid», «HepBHas cucrema nsarymkwn», «HepBHas cucrema
npecMmblkaromuxcsa», «HepBHas cuctema nTuny, «HepBHas cucremMa MIIEKONMTAKOUIUXY,
«HepBHas cuctema uyenoBekay», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MHUKPOIpEnapaThl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparsl TKaHEW, paKOBHUHBI MOJUTFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTTIOKOXKUX, KUBbIE
AK3EMIUISIPHl KOMHATHBIX PACTCHHA, repOapiyl pacTEHUN pa3HbIX OT/EIIOB, BIAXKHBIC MpPEnapaThl
JKUBOTHBIX, CKEJIEThI TTO3BOHOYHBIX, KOJUICKIIMUA OE€CIIO3BOHOYHBIX KHUBOTHBIX, CKEJIET YEJIOBEKA,
o0opysoBaHuE s JIEMOHCTpAlMd [IOYBEHHOI'O M  BO3AYIIHOIO IHMTAaHUS PACTEHUH,
pacumierieHusi KpaxMana © OeIKOB MoJ JedcTBHeM (epMEeHTOB, 00OpyIOBaHUE LIS
JIEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXAHN3Ma JIbIXaTeJIbHbIX
JBUKEHHUM, MOJIEJIM TOJIOBHOI'O MO3Tra Pa3IN4HbIX )KUBOTHBIX.

JlaboparopHasi padora «/3yueHue TKaHEH pacTeHUII.

JlaboparopHas padora «/3yueHne TKaHel )KUBOTHBIX.

Jladoparopnasi padora «/3yueHrne opraHoB IIBETKOBOTO PACTCHUSI.

Tema 10. Pa3MHokeHMe 1 pa3BUTHE OPTaHNU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: Oecrioyoe (BKJII0Yasi BEreTaTUBHOE) U T10JIOBOE. Buibl
0ecro0ro pa3MHOKEHUS: IOYKOBAaHUE, CIIOPYIISLMS, (pparMeHTalus, KIOHHPOBAHHUE.

[TonoBoe pasmuHoxkenue. IlonoBeie kieTkH, uiaum ramerel. Meio3. Cragum Mmeiiosa.
IToBenenue xpomocom B Mero3e. Kpoccunrosep. bruonoruyeckuid cMbIC Mel03a U TOJIOBOTO
npouecca. Meio3 1 ero MecTo B JKU3HEHHOM LIMKJIE OPIaHU3MOB.

[IpenzaponpiieBoe  pa3Buthe. ['ameroreHe3 y JKUBOTHBIX. IloyoBble — Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJIOBBIX KieToK. Crepmarorene3 u ooreHe3. CTpoeHHE IMOJOBBIX
KJIETOK.

Omiog0TBOpEHHE M AMOPUOHAIIBHOE Pa3BUTHE XKMBOTHBIX. CHOCOOBI OIUIOAOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTreHorenes.

WuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHe3). DMOPUOIOTHS — HayKa O pa3BUTHU
opranu3MoB. Mopgoeenes — 00na u3 enasnvix npobrem smopuonocuu. Konyenyus mopgozernos
u mooenu mopghocenesa. Ctaauu >MOpHOTreHe3a KUBOTHBIX (Ha MpUMepe JIATyIKH). Jpobnenue.
Tunsl apobnenus. /Jemepmunupogannoe u HedepmurHuposannoe opobnenue. bnacmyna, munvi
onacmyn. OcobeHHOCTH APOOJIEHUs MIIEKOMUTAIOMUX. 3apOJbIIIEBbIe JTUCTKUA (TacTpyJIsIus).
3akJiaJlka OpraHoB W TKaHEHW U3 3apOJIbIIIEBBIX JINCTKOB. B3anMmHOEe BIMSHHE 4YacTeu
Pa3BUBAIOIIETOCS 3apojbla (dIMOpHOHANBHAS MHAYKIMS). 3aKkjiajka IUlaHa CTPOEHUS
KUBOTHOTO Kak pe3yJbTaT HWEpPapXWUYECKUX B3aWUMOJCHCTBHM TeHOB. Bimsaxue Ha
AMOpPHOHANILHOE Pa3BUTHE PA3INYHBIX (PAKTOPOB OKPYIKAIOILIEH Cpebl.

Poct u pasButue xuBOTHBIX. [locTomOpuoHanmbHBIM mnepuon. I[lpsMoe u Hempsimoe
pa3zButue. Pa3Butne ¢ meramopdo3oM y OECMO3BOHOYHBIX M TIO3BOHOYHBIX IKHUBOTHBIX.
buonornueckoe 3HaueHHE MPSIMOTO U HEMPSMOIO Pa3BUTHS, UX PACIPOCTPAHEHHE B MPHUPOJIE.
Tunbel pocta >XUBOTHBIX. DakTOpbl PETYJSIIUM POCTAa KUBOTHBIX U yenoBeka. Craguu
MOCTAMOPUOHAIBHOTO DPA3BUTHSl y JKUBOTHBIX M ueinoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue U cMepTh Kak OMOJIOrHYeCKUe MPOLECCHI.



Pasmuoxxenne u pasButue pacteHuid. ['ametodut u cnopodut. Meiio3 B KU3HEHHOM
nukie pacrenuid. OOpazoBaHue CIop B Tporecce Meio3a. ['ameToreHe3 y pacTeHUH.
OmnogoTBOpEHHE M pa3BUTHUE PACTUTENBHBIX OPraHu3MoB. J[BONHHOE OIUIONOTBOPEHUE Y
[IBETKOBBIX pacTeHuil. OOpa3oBaHuE U Pa3BUTHE CEMEHHU.

MexaHu3MBI pEryisiuy OHTOIE€HEe3a Y PACTEHUM U )KUBOTHBIX.

JdemMoHcTpauMu

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

Tabmunpl u cxembl: «BereratuBHOe pazMHOKeHUE», «TUIBI OECTIONOro pPa3sMHOKEHUSY,
«Pa3MHOXEHHE XJIaMHJIOMOHa/b», «Pa3MHOXeHHE HBIVIEHB», «Pa3MHOXEHUE THUIPBDY,
«Meito3», «Xpomocombl», «['amerorene3y», «CTpoeHHE SHULEKIETKH M CIEPMATO30HAa,
«OCcHOBHBIE CTaJuU OHTOreHe3a», «lIpsmoe u Hempsimoe pa3BuTHe», «Pa3BuTHe Mailckoro
Kyka», «Paszsurne capanum», «Pa3Butre JIArymku», «/IBoMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX
pactenuit», «CTpoeHHe CeMsSH OIHOJOJBHBIX M JABYJOJBHBIX pacTeHui», «KU3HEHHBIM LHKII
MOpPCKON  KamycTbl», <«JKW3HEHHBII LHMKI MXa», <OKW3HEHHBI LUK [anopOTHUKAY,
«KU3HEHHBIN LUKII COCHBDY.

O6opynoBaHue: CBETOBOH MUKPOCKOI, MHUKPOIIPenapaTsl SMIIEKJIETOK U CIIEPMAaTO30UI0B,
Mozeib «L UK pa3BUTHS JIATYIIKI.

Jladboparopnasi paGora «/3yueHue CTPOCHHS TIOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

IIpakTuyeckass padora «BpisBlieHHE NMPU3HAKOB CXOJCTBA 3apOABIIIECH ITO3BOHOYHBIX
KUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHne OpraHoB pPa3MHOKEHUS BBICIINX PACTEHUN».

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

Hcropus cTaHOBIEHHMs M pa3BUTHS T'€HETHUKU Kak Hayku. PabGoter I'. Mengens, I'. ne
@®puza, T. Moprana. Ponb oTeuecTBeHHBIX Y4YE€HBIX B pa3BUTUU TreHeTuku. Pabotsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benozepckoro, I'. /. Kapneuenko, 0. A. ®ununyenko, H. B.
Tumodeepa-Pecosckoro.

OcCHOBHbBIE T€HETUYECKUE MOHITHUSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJlIeJIbHBIE
TeHbl, aJlbTepHATUBHbIE NPU3HAKH, JOMMHAHTHBIM M pPELECCUBHBIA NPU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4Mcras JWHUS, THOpUAbl, reHoTun, (eHotun. OCHOBHBIE METOIbl TE€HETHKHU:
rUOPHIONOTHUECKUH, IUTOJIOTHYECKHH, MOJIEKYIISIPHO-TeHETUYECKUH.

JleMoHCTpanun

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckuii, I'. 1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodees-PecoBckuii.

Tabmuie! u cxembl: «MeTobl TeHETUKHY, «CXEMBbl CKpEIUBaHU.

JladopaTopnasi padora «/Ipo3oduia kak 00bEKT TeHETUUECKUX UCCIEIOBAaHU».

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpunnoe ckpeuiuBanue. [lepBeiii 3akoH Menaenss — 3aKkoH eIUHOO0Opasus
ruOpusioB mepBoro nokojeHus. [IpaBuno gomuHupoBaHus. Bropoil 3akoH MeHzaenss — 3aKoH
pacuienieHus npu3HakoB. L{uTomoruueckue 0CHOBBI MOHOTHOPUIHOTO CKpelMBanus. [ unoresa
YHCTOTHI F'aMeET.

AHanusupyroniee  ckpemuBaHue.  [IpoMexyTouHBI  XapakTep  HacJI€ZJOBAHMUS.
Pacmennenne npu3HakoB NPY HEMTOJIHOM JOMUHUPOBAHMH.



JurnOpumnoe ckpenmBanue. TpeTruid 3akoH MeHAens — 3aKOH HE3aBHCHMOTO
HacJIeIOBaHMs MTPU3HAKOB. L{UTOMIOrH4YecKrne OCHOBBI TUTUOPUIHOTO CKPEIIUBAHUSI.

CuernneHnoe HacienoBanue npusHakoB. Paboter T. Moprana. CrienieHHOe HacleI0BaHNE
T€HOB, HAPYLICHUE CLECIUICHUS MEXAY TeHaMu. XpOMOCOMHAsi TEOpHUs HACIEACTBEHHOCTH.

I'eneruka mona. XpOMOCOMHBIM MEXaHU3M OIpEAEIeHUs Iosla. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBL. ['OMOoramMeTHblii M rereporaMeTHbli Moj. ['eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocoM. HaciienoBanue npu3HakoB, CHEIJIEHHBIX C IOJIOM.

I'enotun kak wnenoctHass cucrtema. llineloTponusi — MHOKECTBEHHOE [EHCTBHE TEHA.
MHoOXeCTBEHHBIN aienu3M. B3aumonelicTBue HeauleabHbIX TIeHOB. KoMIUIEMEHTapHOCTb.
Onucras. [Tonmumepus.

I'eHeTMYECKUH KOHTPOJIb PAa3BUTHS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKa, a TaKXKe
(U3MOTIOTHUECKUX TPOIECCOB, TOBEACHWS W KOTHUTHBHBIX (yHKUuH. ['eHermueckue
MEXaHU3Mbl CUMOMOT€HEe3a, MEXaHU3Mbl B3aMMOJCHCTBUS «XO3fMH — Mapa3uT» U «XO3SMH —
MUKpoOnom». ['eHeTHuecKkre acreKThl KOHTPOJIS U U3MEHEHUs HacJeICTBEHHOW nH(pOopMaluu B
MOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JdeMoHcTpannmn

[Toptpetsi: I'. Menaens, T. Mopras.

Tabmuubr u cxemsl: «IlepBeiii 1 BTOpoii 3akoHBI Menaens», « Tperuii 3akon MeHnemnsy,
«AHanu3upyollee ckpeuuBaHue», «HenoiaHnoe nomuHupoBanuey, «CLeIeHHOE Haclel0BaHHe
NPU3HAKOB y Apo3oduisy, «I'eHetuka nona», «Kapuortum yenoseka», «KaproTui qpo30Quisn»,
«Kapuotun ntuub», « MHOKECTBEHHBIN AJJIENU3M», «B3anMoneiicTBre reHOBY.

Ob6opynoBaHue: MOJENb sl JEMOHCTpPAIlMM 3aKOHOB €IMHO00pa3usi THOPHIOB MEPBOTrO
IIOKOJIEHUSI U pAacCIUEIUICHUs] NPU3HAKOB, MOJENb A JEMOHCTpAallMM 3aKOHAa HE3aBHUCHUMOIO
HaCJIEe0BAHUS MPU3HAKOB, MOJENb ISl JEMOHCTPALIMK CLUEIJIEHHOTO HACIEAOBaHUS MPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpompemnapar: «Jpo3opunar.

IIpakTnueckass padora «lI3yueHue pe3ynbTaTOB MOHOTHOPUIAHOTO CKpPELIMBAHUS Y
IpO30(UIBI».

IIpakTuyeckas padora «M3ydyeHue pe3yabTaTOB AUTMOPUIHOTO CKPEIIMBAaHUSA Y
JPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna M cpeabl npu (GopMupoBaHHM (eHoTHna. M3MEeHYMBOCTh
npu3HakoB. KauecTBeHHbIE W KOJWMYECTBEHHbIE NpPHU3HAKU. Buapl  M3MEHUYMBOCTH:
HEHACJICJICTBEHHAsI U HACJIEICTBEHHASI.

Monudukaronnas U3MEHUYMBOCTh. Ponb cpeasl B (opMupoBaHHH MOIUGMUKAIIMOHHON
u3MeHunBoctu. Hopma peakuuu npusHaka. BapuanuoHHbIl psi M BapuanuoHHas kpusas (B.
Horanucen). ColicTBa MOIU(UKAIIMOHHOW H3MEHYMBOCTH.

I'enoTunuueckass u3MeHYMBOCTHh. (CBOMCTBAa TE€HOTUIIMYECKOW HM3MEHUYMBOCTU. Bubl
FeHOTUITNYECKOW N3MEHYMBOCTU: KOMOMHATHBHASI, MyTallUOHHASI.

KomOuHnaTuBHass M3MeHYMBOCTh. Meil03 U MOJIOBOM Mpolecc — OCHOBa KOMOMHATUBHON
U3MEHYMBOCTU. POJIb KOMOMHATHBHOW N3MEHYMBOCTH B CO3JJAHUU T€HETHUECKOTO pazHooOpa3us
B IIpeJieax OJJHOTO BU/A.

MyTtanuonHass M3MEHYUMBOCTh. Buabl MyTanuii: TeHHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CHoHTaHHBIE W WHAYLUUMPOBAHHBIE MyTallMM. SInepHBIE M IUTOILIA3MaTUYECKUE MYyTalUU.
ComaTnyeckue W MoJoBble MyTauuH. [IpuymMHBI BO3ZHUKHOBEHHUS] MyTaluid. MyTareHbl U HX



BJIUSIHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOTO MpoIlecca. 3aKOH TOMOJIOTHYECKHUX
psanoB B HacienctBeHHod usmeHunBoctH (H.M. BaBuiio). BuesjgepHas W3MEHUHMBOCTH U
HACJIEJACTBEHHOCT.

Onucenemuxa u 3MUSEHOMUKA, POJb INUCEHEMUYECKUX (aKmopos 6 HACIe008aHUU U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemMoHcTpauMu

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

Tabmumpl 1 cxembl: «Buubl u3MeHUMBOCTHY, «MoaudukanmoHHass HW3MEHYHUBOCTHY,
«KoMOnHaTUBHAsT ~ M3MCHYUBOCTBHY, «Meito3z»,  «OmI00TBOPEHUEY, «"enernueckue
3a00J1eBaHUs YelloBeKa», «Buapl MyTanuii».

OOGopynoBaHue: >KMBbIE U TepOapHbIC HK3EMIUISIPhl KOMHATHBIX PACTEHUN, PHUCYHKH
(pororpadum) KUBOTHBIX C PA3TMYHBIMHA BUJIAMHU H3MEHUYUBOCTH.

JlabopaTopnasi padora «lccinemoBaHue 3aKOHOMEPHOCTEH — MOIM(DHUKAIIMOHHOM
M3MEHUYUBOCTH. [TocTpoeHne BapUallMOHHOTO psiJia U BapUaAllMOHHOW KPUBOI».

IIpakTuyeckas padora «MyTaruu y 1po30Quiibl (Ha TOTOBBIX MUKPOMpENapaTax)m.

Tema 14. I'eHeTHKA YesIOBEKA

Kapuorun uenoBeka. MexayHapoaHasi NporpaMMa HCCIEIOBaHUS T'€HOMa YeJIOBEKa.
Metoapl U3y4eHHUs] TEHETUKH YEJIOBEKa: Te€HEAIOTHYEeCKUM, OJM3HEIIOBBIM, ITUTOTCHETUYECKHM,
MONYJISIUOHHO-CTATUCTUUECKUH, MOJIeKyJIsipHO-TeHeTnYeckuii. COBpPEMEHHOE OmpeesieHre
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM 4uciie ¢ oMo [11[P-
ananm3a. HacneacrBennbie 3a0oeBanus yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE OOJIE3HH YeTIOBEKA.
bone3nn ¢ HacneACTBEHHON MpPeApPacloiOKEHHOCThI0. 3HAYEHUWE MEIMIIMHCKONM TE€HETUKH B
MPEIOTBPALICHUH M JICUCHUU TeHETHYECKUX 3a00NieBaHUM YelnoBeka. MeauKo-TeHEeTHYecKoe
KOHCYIbTHpOBaHHUE. CTBONOBBIE KIETKU. [I0HATHE «T€HETHUECKOro Ipy3a». DTUUECKHE ACTIEKThI
WCCJIETIOBAaHHM B 00JIaCTH pEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOPHl MOBBINIEHHOW YYBCTBUTEIHHOCTH YeNIOBEKa K (PU3NUYECKOMY U
XAMHYECKOMY 3arps3HEHHIO OKpYyXKarolled cpenpl. ['eHeTuyeckas NnpeapacloyiOKEHHOCTh
YyeJioBeKa K MaTOIOTHSIM.

JleMoOHCTpaL U

Tabmumpl 1 cxemsbl: «Kapuotumn demoBeka», «MeTonbl M3ydeHUsS TEHETHKH YEIOBEKay,
«["enernueckue 3a00JIEBaHMS YCTOBEKAY.

IIpakTuyeckas padora «CocTaBieHue U aHAIU3 POJIOCIOBHOM.

Tema 15. Ceniekuusi OpraHu3MoB

JomecTukanust ¥ celekuus. 3apoxACHUE CEeNeKIUU U JomecTukanuu. Yuenue H. U.
Bagunosa o LlenTpax mpoucxo1eHus: 1 MHOTooOpa3usi KyJlIbTYPHBIX pacTeHui. Ponb cenexuuu
B CO3/JaHMM COpPTOB pacTeHUM M 1opoxa KHUBOTHbIX. Copr, moponxa, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAJ0B B HaAcieACTBeHHON m3meHunBocth H. M. BaBuiioBa, ero 3Hauenue s
CEJIEKIIMOHHOM paboTHI.

Metoap! ceneKInOHHOM paboThl. VIcKyccTBEHHBIH OTOOP: MAaCCOBBIM M MHIUBUAYAIbHBIN.
Dranbl KOMOWHAIIMOHHON celeKuu. VcrbITanne Mpou3BOAUTENEH MO MOTOMCTBY. OTOOp TO
TEHOTHITY C MIOMOIIBIO OIIEHKU (DEHOTHITa TOTOMCTBA U OTOOP IO TEHOTHUITY C MOMOIIIBIO aHAIU3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJA CEJEKIIMOHHOW paboTel. PamuanvoHHBIR 1
XUMUYECKHM MyTareHe3 KaK MCTOYHHUK MYyTalluid Yy KyJIbTYpHBIX (OPM OpTaHH3MOB.



Hcrnonp30BaHMEe TEHOMHOTO PEIAaKTHPOBaHMS W METOAOB pekoMOumHaHTHBIX JIHK mms
IIOJIYYEHUS UCXOTHOTO MaTepuaa JUisl CEJCKLIUH.

[Tonydyenue monuruionoB. BHyTpuBHaoBas rubpuanszanus. bauskopoacTBeHHOE
CKpelIBaHue, WM MHOpuAuHT. HepoacTBeHHOE CKpelIMBaHue, Wik ayropuauHr. ['ereposuc u
ero mnpuuyuHbl. Mcmomnb3oBanue rerepozuca B ceneknuu. OtnanéHHas TUOpUAM3ALNA.
[Ipeogonenue Oecruiogusi MEXBHIOBBIX T'HOpUAOB. JIOCTHM)KEHHS CEJEKIMU pPACTEHUH U
JKUBOTHBIX. «3€1E€HAs pegoNoOYUsLY.

CoxpaHeHHEe U U3YYCHHE I'€HETUYECKUX PECypCOB KYJIbTYPHBIX PACTEHHM U HX JMKUX
poauyeil s Co37aHusl HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3IMCTBEHHBIX KYIbTYp. M3yueHue,
coxpaneHue u ynpasieHue 2eHemudecKUMU pecypcamul CelbCKOX03AUCMBEHHbIX U NPOMbICIOBbIX
HCUBOMHBIX 8 YENAX YIIYUULeHUS CYUeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ npUMeHeHUuemM COBPEMEHHbIX MeMo008 HAYUHbIX UCCAeO08AHUL, NepedosblX uoell u
nepcneKmuBHbIX MexHoI02Ul.

JdeMoHcTpannn

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

Tabmuist 1 cxembl: «L{eHTpBI MPOUCXOXKICHHUS U MHOT000pa3us KyJbTYPHBIX pacTECHHUID,
«3aKOH TOMOJIOTMYECKHUX pSAJOB B HACJIEJACTBEHHOW H3MEHUYMBOCTH», «METOIbl CEJIEKINN»,
«OTtnanénnas rudpuanzanus», «Myrarenes.

Jladoparopnasi pabdora «/3ydyeHre cCOpTOB KyJbTYPHBIX PACTEHUN M MOPOJ JOMAIIHUX
YKUBOTHBIX).

JlaboparopHasi padora «/3yueHrne METOJ0B CEJIEKIIUN PACTCHHII.

IIpakTnyeckas padora «IIpuBuBKa pacTeHUIN».

Ikekypeusi «OCHOBHBIE METOBl U JOCTH)KCHUS CENEKIMH PAaCTEeHHH U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYaCTOK, B TEIJIMYHOE
XO035IMCTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHOJI0THS ¥ CHHTETHYECKAasi OHOJIOTUS

OOBeKTHl, HCIONb3yeMble B OMOTEXHOJOTMH, — KIJIETOUYHbIE U TKaHEBBIE KYJbTYpHI,
MUKpPOOPTraHU3MbI, HMX XapaKTepuUcTUKa. TpaaulmoHHas OWOTEXHOJOrus: XxjeOoreueHue,
MOJIy4YeHUE KHCIOMOJIOUHBIX MPOIYKTOB, BUHOAENUE. Mukpobuonoruuyeckuii cuute3. OObeKThI
MHUKPOOHOIOTHYEeCKUX TexHonoruil. [Ipon3BoacTBO Oesika, aMMHOKUCIIOT U BUTAMUHOB.

CozlaHue TEXHONOTMM M MHCTPYMEHTOB  IIEJICHANpPABIEHHOTO  HM3MEHEHUs U
KOHCTPYMPOBAHHUs T€HOMOB C LICJIBIO MOJy4YE€HUs] OPTaHU3MOB U UX KOMIIOHEHTOB, COJEp KaIlHUX
HE BCTpEYaroIuecs B MpUpoJie ONOCUHTETUYECKHUE MTYTH.

Kierounas nHxxeHepus. MeToapl KynbTypbl KIETOK M TKaHEH pPacTeHUN MU >KMBOTHBIX.
Kpuobanku. Comartuueckas ruOpuan3zanus M coMaTH4eckuil smOpuorenes. lcmonb3oBanue
TariOWJI0B B CEIEKUNUH pacTeHuil. [lonyuenue MOHOKIOHANbHBbIX anmumen. FHcnonvsoeanue
MOHOKJIOHANbHBIX U NOJUKIOHALHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOOTBOPEHHUE.
PexoHCTpykIMs SIHIIEKIETOK M KIOHMPOBAaHUE KUBOTHBIX. MeTOJ TpaHCIUIAHTALMU SAEp
KJIETOK. Texwonocuu 0300p08neHus, KylbMmueUpo8aHusi U MUKPOKIOHANbHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KVAbIMYP.

XpOMOCOMHas U I'eHHass UHkeHepus. VICKyCCTBEHHBIN CUHTE3 I'€Ha U KOHCTPYHPOBAaHHUE
pexkomOunanTHbIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHIKEHUS W TIEPCIICKTHUBBI



XPOMOCOMHOM ¥ TEHHOM WHXEHEPUU. OKOJIOTHUYECKHE M OSTUYECKHE TMpOOJIeMbl TEHHOU
MHKXEHEPUU.

Menumuackue onorexnonorun. [loctrenomHuas mudposas menunuaa. [TIP-muarnocTuka.
MeTaboI0MHBIN aHaNN3, TEHOLEHTPUYECKUI aHaIU3 IPOTEOMA YEJIOBEKA JIJISl OLEHKH COCTOSHHS
ero 310poBbs. lcmonb3oBaHME CTBOJIOBBIX KJIETOK. TapretHass Tepanus paka. 3D-
OuouHXeHepuss JUisl pa3paboTKu (PYHIAMEHTAIbHBIX OCHOB MEIUIUHCKUX TEXHOJOTHUH,
CO3MaHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJOTMM TpEXMEPHOro OWOMPUHTUHTA U
ckaddonaunra as peuieHus 3a1a4 NepCcoOHaTU3UPOBAHHON MEIULIUHBI.

Coznlanue BEKTOPHBIX BaKLUMH C LEJIbI0 OoOecredeHus: KOMOMHMPOBAHHOW 3alllUThl OT
B030yauteneit OPBU, ycranoBiieHHe MOJICKYJISPHBIX MexaHu3MoB (yHkimonupoBanus PHK-
COJIep KAIX BUPYCOB, BHI3BIBAIOIINX 0CO00 OIMAcHbBIE 3a00JIeBaHHS YETIOBEKA U )KUBOTHBIX.

JleMoOHCTpaL U

Tabmuubet u  cxemel: «/cnonp30BaHME  MHUKPOOPTaHM3MOB B IPOMBIILICHHOM
MIPOU3BOACTBEY, «KiieTouHast uHKeHepus», «I eHHass HHXKEHEepUsD».

JlabopaTopnasi pa6ora «l3yueHne 00beKTOB OMOTEXHOIOTHM.

IIpakTuyeckas padora «llonyyeHrne MOJIOUHOKHUCIIBIX TPOIYKTOB.

IKekypeusi «bHOTeXHONOTUs — BayKHEIIas MPOU3BOIUTENbHAS CHIIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE MPOU3BOACTBO).

11 KJIIACC

Tema 1. 3apo:xaenne 1 pasBUTHE IBOJIONMOHHBIX NPeACTaBJICeHUH B 0M010rHI

OpomononHas teopust Y. Jlapuna. [Ipennoceuiku BOSHUKHOBEHHS JapBUHU3MA. JKU3HB
Y Hay4dHas JaearenbHocTs Y. JlapBuHa.

JBukyiue cunel 9BONONMU BuAoB 1o Y. JlapBuHy (BBICOKass WHTEHCHUBHOCTH
pPa3MHOXKEHHUs OPraHU3MOB, HACIEACTBEHHAass HM3MEHYHMBOCTh, OOphOa 3a CyIIeCTBOBaHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBINA OTOOD).

Odopmnenune cuateTndeckoit Teopuu sBomtonuu (CTI). HelitpanbHas Teopust 3BOIOIHH.
CoBpemeHHas BOJIIOLIMOHHAs Ouosorus. 3Ha4yeHUe SBOJIIOIMOHHON Teopuu B (HOPMHUPOBAHUU
€CTECTBEHHO-HAyYHOU KapTHUHBI MUDA.

JleMoHCTpanun

[Toptpetrsr: Apucrorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosbe, Y.
HapsuH, C. C. Yerepuxos, 1. U. llImansrayzen, Jx. Xonaeitn, J. K. benses.

Tabmumer u cxembl: «Cucrema sxuBod puponsl (mo K. Jlunuero)», «JlecTHHIA KUBBIX
cymectB (mo Jlamapky)», «Mexanu3m ¢GOpMHPOBAHUS TPUCIIOCOONEHUNH y pacTeHUd u
KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra myremiectsus Y. lapsunay», «Haxonku Y.
Hapsuna», «®Dopmbel O00prOBI 3a cymiecTBoBaHue», «llopoasl romyoOeit», «MHoroobpasue
KYJIbTYpHBIX (popM KamycTel», «[lopoabl foMaIIHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX
BunoB (mo Y. [lapBunHy)», «Cxema COOTHOIICHUS IBMXKYIIUX CHUJ 3BOJIONUNY», «OCHOBHBIC
MOJIO’KEHUSI CUHTETUUECKON TEOPUHU IBOJIIOLIUNY.

Tema 2. MukposBoonus U eé pe3yabTaThl

[Monynauust kKak »ieMeHTapHas eAuHuIa 5BOMIOIUU. COBpEMEHHBIE METOAbl OLEHKH
TeHETUYECKOT0 pa3HO00pa3us U CTPYKTYphI nomysisiuil. U3Menenne reHooH/1a MOMyIISIMH KaK



3JIEMEHTapHOE HBOJIOIMOHHOE SBJIEHHE. 3aKOH TIeHeThudeckoro paBHoBecus k. Xapau, B.
Baitn6epra.

OnemeHTapHble (HAKTOpPHI (IBMIKYIIME CHJIBI) ABOJIONUH. MyTaIllMOHHBIA MpoIecc.
KomOunatuBHass m3MeHUMBOCTh. [lpeli reHoB — ciiyyaiiHble HEHANpPaBICHHBIE W3MEHEHHUS
qacToT ayuienedl B momynsanusx. Dddexkt ocHoBarens. IDggexm OYmulLiouH020 20pablUKA.
CHudicenue 2eHemuyecko2o0 pasHoooOpaszus: npuduHvl u ciredcmeus. Illposenenue s¢hghexma
Opeticha 2enos 6 Oonvuwux u manvix nonyaayusx. Murparmuu. M30ismus  TOMyISIui:
reorpaduyeckas (IIpoCTpaHCTBEHHAs ), Onoorudeckas (penpoayKTUBHAS).

EctectBeHHbIil 0TOOp — HampaBistonuii gaxtop 3Bojtouud. POpMBI €CTECTBEHHOIO
orbopa: NBHWXKYIIMK, CTaOWIM3HUPYIOUIMHA, paspbiBaromuil (nu3pyntuBHblil). [lomgoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO MTOBECHMSI )KUBOTHBIX.

[TprcnocoO0aeHHOCT OpraHU3MOB KaK pe3yJibTaT MHUKpPO3BOJIOLMU. Bo3HHMKHOBEHUE
npucnocoOiaeHnii y opranu3zMoB. ApomMopdo3bl U uanoaganrtanun. [Ipumepsr nprcrnocodneHmi
y opraHusmoB: Mopdonoruueckue, ¢GU3NOIOTHYECKUE, OWOXUMUYECKUE, TOBEICHUECKHUE.
OTHOCUTEIBHOCTH PUCIIOCOOIEHHOCTH OPTraHNU3MOB.

Bun, ero xputepuu u cTpykTypa. BumooOpazoBaHHe Kak pe3ylbTaT MHKPOIBOJIOLIHU.
Wzomsiiust — kimroueBoit  pakTop BuAooOpaszoBanus. Ilytu u cmocoObl BUA00Opa3oBaHUS:
ajuionarpuieckoe (reorpaduyeckoe), CUMMATPUUECKOe (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monumonan3anus, rudpuanzanus). JJIuTenIbHOCTb SBOIIOIMOHHBIX IPOIIECCOB.

Mexanusmsbl popMHUpoBaHMs OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp  3BomtonmoHHON OuonoruM B pa3padOTKE HAyYHbIX METOJOB COXPaHEHMUS
6unopazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS IMapa3sHUTOB U MX X03s5ieB. MexXaHU3MbI
dbopMUPOBaHUS YCTOHYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JleMoHCTpan U

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

Tabnuupl 1 cxembl: «MyTalMOHHAS U3MEHYUBOCTDBY, «[loMyIsAIMOHHAs CTPYKTYpa BUIaY,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «JIBWKympe CHIBI  DBOJIIOIHN,
«OKosoruyecKas M30JSLMS MOMYJSIUM ceBaHCKOM ¢openn», «l'eorpaduyeckas H30JIALUSA
JMCTBEHHMIIBI CUOUPCKOM M JTMCTBEHHMIIBI Aaypckoib», «lomynsioHHbIE BOJHBI YUCIEHHOCTH
XUITHUKOB H KepTB», «(CxemMa JeWCTBHS €CTEeCTBEHHOTo oTO0opa», «Dopmbl OOprOBI 3a
CYILLIECTBOBAHHEY, «MHIyCcTpralbHbII METAHU3M», «OKuBble HCKOIIaEMBIE»,
«IlokpoBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas okpacka MXUBOTHBIXY,
«Puznonoruueckue agantanun», «IIpucnocobIeHHOCTh OPraHU3MOB U €€ OTHOCHUTEIBLHOCTHY,
«Kputepun Buna», «Bugsl-aBoitHuku», «CTpykTypa BuIa B mnpupone», «CrocoObl
BUJ000pazoBanus», «l'eorpapmyeckoe BHuI00Opa3oBaHME TpEX BUIOB  JIAHABIIICH,
«JKosornyeckoe BUI000pa3oBaHKEe BHUAOB cHUHHUL, «[lonummounsl pacrenuit», «KamycTHo-
peneyHblid THOPHUIY.

Ob6opynoBanue: repOapuy pacTeHUN, KOJJIEKLIMHM HACEKOMBIX, dydella NTHUI] U 3Beper ¢
OpUMEpaMHu Pa3InYHbIX MPHUCIIOCOOIEHHM, yydyena NTHUIl ¥ 3Bepeil pa3HbIX BHJIOB, repdapuu
pacTeHuii OJIM3KUX BUIOB, 00pa30BaBUIMXCS PA3IMYHBIMU CIIOCOOAMH.

JlaGopaTopnasi paboTa «BbIsSBICHIE U3MEHUYNBOCTH Y 0COOCH OJTHOTO BUIAY.

JlabopaTopnasi pabora «lIpucmocoOneHusi OpPraHU3MOB H HMX OTHOCHUTENIbHAS
11eJIECO00PA3HOCTH Y.

Jladoparopnasi padora «CpaBHEHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHIOY.



Tema 3. MakposBosiouus 1 eé pe3yjibTaThbl

MeTtopl u3yueHus: MakposBoitoluy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOJIOLHH.
[Tepexonnbie HOpMBI U PUIIOTEHETUYECKHE PSIIIBI OPTaHU3MOB.

Buoreorpadpuyeckne ™meronsl uszydeHus ospomonud. CpaBHenue ¢uopbl U (payHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpapuueckue obnactu 3emiau. BUIbI-9)HIEMUKN U PETUKTHI.

OMOPHUOJIOTHYECKUE U CPaBHUTENBHO-MOP(]OIOrHYecKkre METObl M3YyYEHHs SBOJIOLMH.
I'eHeTnYeCKHME MEXAaHU3MBI DBOJIOLMU OHTOTCHE3a U IOSIBICHHS JBOJIIOLMOHHBIX HOBILECTB.
I"'oMostornyHble ¥ aHAJIOrM4YHbIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MONIEKYIIpHO-
reHeTU4ecKue, OMOXMMUYECKMEe M  MaTeMaTH4eCKUe METOJbl  M3YyYCHMsI  HBOJIOLMH.
["omonoruynsie reHsl. COBPEMEHHBIE METOBI IIOCTPOCHUS (PHIIOTEHETUYECKHX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIlMU U SBOJIIOLIMSI TEHOMOB.

OO0mue 3akoHOMepHOCTH (TpaBwWia) dBOMOUMU. [lpunyun  cmeHvl  YHKYuULL.
HeoOpaTtumocTs 3Bosoninu. AnantuBHas paguanus. HepaBHOMEPHOCTH TEMIIOB 3BOJIIOLUH.

JdeMoHcTpannn

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

Tabnuupl u cxembl: «PUIOreHETUYECKUH Psifl JIOIAAN», «APXEONTEPUKC, «3BEpo3yObie
auepsl», «Cterouedans», «Punnodurel», «CeMeHHble MAanOpOTHUKWY, «buoreorpaduyeckue
30HBI 3emun», «Jlpelid koHTHHEHTOBY», «PenmukThl», «HawampHble CcTaguu 3MOPHOHATBHOTO
pa3BUTHUSL  TNO3BOHOYHBIX  JKMBOTHBIX»,  «['OMONOrMYHbIE U  aHAJIOTMYHBIE  OpraHbI»,
«PynumeHTB», «ATaBH3MBI», «XpOMOCOMHBIE HAOOpHI YENIOBEKa M MUMMaH3e», «l maBHbIE
HaIpaBJIEHUs IBOJOLUNY, «OO0LIMe 3aKOHOMEPHOCTHU 3BOJIIOLIUN.

ObopynoBaHue: KOJJIEKIMH, TepOapuu, MYJISHKH HMCKONAeMbIX OCTAaTKOB OpPTraHHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIponcxoskaeHue U pa3BuTHE )KM3HU HA 3emJie

Hayunble rumore3bl MpPOMCXOXAEHHUS KM3HM Ha 3emie. AOHOreHe3 M MaHCHEpMUs.
JloHayuHble TpPEICTaBICHUSI O 3apOXKACHUU JKU3HMU (KpealnoHM3M). ['umore3a MOCTOSIHHOTO
camo3apoKJIeHus KU3HU U e€ onposepkeHue onsitaMu @. Penu, JI. Cnamnanuanu, JI. [lactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHoBHBbIE ATarnbl HeopraHuueckoi Bosonnu. [InanerapHas (reosorudyeckas) 3BOJIOLHUS.
XuMHUEcKasi ABOJIONMS. AOHOreHHBI CHHTE3 OPraHMYECKHX BEIIECTB U3 HEOPTaHUYECKHX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHoMmepoB. KoaiepBarHas
runote3a A. M. Onapuna, rumore3a mnepBuuHoro OynboHa J[k. XomnaelHa, reHeTnueckas
runore3a I'. Mémnepa. Pubosumbr (T. Yek) u rumore3a «mupa PHK» V. T'unGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE TPOTOKJIETKH.

Hcropuss 3emnm u Mertonapl €€ wu3ydeHus. lckomaemble OpraHMYeCKHE OCTATKHU.
I'eoxpononoruss u e€ wmeronasl. OTHOcUTeNnbHass M aOCOJIOTHAsE  TEOXPOHOJIOTHS.
['eoxpoHoOrMUeckast mKaa: 30Hbl, 3pbl, IEPUOBI, STTOXH.

HavaneHble sTansl opranuueckoil 3Bomtonuu. [losBieHne M 3BOMIOLUSA MEPBBIX KIETOK.
Oomonuss MeTabonu3Ma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. CoOBpeMEHHbIE MUKpPOOHBIC
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emue coodmiectB. CtpomaronuTsl. [IpokapuoTel u
9YKapUOTBHI.



[IpoucxoxaeHne 3ykapuoT (CUMOMOTEHE3). DBOIIOIMOHHOE TPOUCXOXKIECHHUE BHUPYCOB.
[IpoucxoxaeHne  MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX  TPYIIII
MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tanbl HBOJIONHMUA BhICIIUX pacTeHUid. OCHOBHBIE apoMop(hO3bl PaCTCHUH.
Beixon pacrenuii Ha cymy. llosBieHue CHOpOBBIX pPacTeHUM UM 3aBOCBAHUE HMHU CYIIU.
Cemennble pactenus. [IporcxoxaeHne IBETKOBBIX paCTEHUM.

OcHoOBHBIE 3Tallbl 3BOJIIOIUHM XKUBOTHOrO Mupa. OCHOBHBIE apoMOP(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX THIIOB. [lepBbie XOpaoBbIe
JKUBOTHBIE. JKU3Hb B BO/IEC. DBOJIIOIMS MTO3BOHOYHBIX. [Iponcxoknenne aMmpuOuii U penTuini.
[TpoucxoxaeHne MIICKOMHUTAINUX H NTUll. [lpuHnmn kmodeBoro apomopdosa. OcBoeHue
0EeCrI03BOHOYHBIMU U TTO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xu3nu Ha 3emiie M0 3paM U MepUuoAaMm: apxeu, mMpoTepo30i, Maaeo30il, ME3030H,
KaifHO30#. OOmas xapakTepUCTHKA KJIMMaTa W TeoJIOTMYECKUX TporeccoB. [losBieHune u
paciBeT XapaKTEepHBIX OPraHU3MOB. YTJIe0Opa3oBaHUE: €r0 YCJIOBHS U BIUSHUE HAa Ta30BBIN
cocTaB aTMOC(ephl.

MaccoBble BbIMUpAHUS — HKOJOTMYECKUE KPHU3HCHI Mpounuioro. IIpuumHbl U cienctBus
MaccoBbIX BbIMHUpaHUil. COBpEeMEHHBINH SKOJIOTHYECKUN KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHUs OnopazHooOpas3us Ha 3emiie.

CoBpeMeHHas cuctemMa opranudeckoro mupa. [IpuHimnel kiaccudukanuu OpraHu3MoOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaLun

[Toptpetsr: ®@. Pean, JI. Cnannanuanu, JI. ITacrep, . . Meunukos, A. 1. OnapuHn, J[x.
Xonpeiin, I'. Ménnep, C. Munep, I'. FOpu.

Tabmunel u cxembl: «Cxema ombita @. Penu», «Cxema onbita JI. [TacTepa mo u3yueHUro
caMo03apoXKJIeHUs ku3Hm», «Cxema ombita C. Mumnepa, I'. FOpu», «3Ttanbl HeopraHuyecKkou
sBoNoLMnY, «['eoxpoHonmornueckas mkanay, «HauvanpHble 3Tanbl OPraHUYECKOW HBOJIOLUNY,
«Cxema oOpa3zoBaHusl JYyKapuoT MyTéM cumOuoreHesza», «Cucrema >KMBOW HPHUPOIBDY,
«Ctpoenne  Bupyca», «Apomopdossl pacteHuit», «Punnodute», «OIHOKIETOUYHBIC
BOIOpoCIN», «MHOrokierounsle Bogopociany, «Mxu», «llanopotHuku», «lomoceMeHHbIE
pacteHusi», «OpraHbpl IBETKOBBIX pacTeHui», «Cxema pa3BUTHUA >KUBOTHOTO MHpPay,
«Apomopdo3sl  KUBOTHBIX», «lIpocTeitmmey», «Kumeunononoctaeie», «llnockue uepBu»,
«HUeHUCTOHOTHEY, «PBIOBIY, «3eMHOBO/IHBIEY, «IIpecMbikaronuecs», «[Ituisy,
«Mnekonuraromuey, «Pa3Butue KU3HM B apxeuWckoum apey», «PazBuTme KU3HU B
MPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3HU B TNAJCO30MCKOM 3pey», «Pa3BuTHE KU3HU B
ME3030MCKON 3pe», «Pa3BuTme KWM3HM B KallHO30MCKOM dpe», «CoBpeMeHHas cucrema
OpPraHUYECKOTO MUPaA».

OOGopynoBanue: TepOapuyl pacTeHUN pPa3TUYHBIX OT/EIOB, KOJJIEKIIMH HAaCEKOMBIX,
BJIQXKHBIC TIpEnaparhl >KMBOTHBIX, PAKOBHHBI MOJUTIOCKOB, KOJUIEKIIMH HWIJIOKOXKUX, CKEJIETHI
MO3BOHOYHBIX JKMBOTHBIX, Yyuye€ja NTUIl U 3BepeH, KOJUIEKIUU OKAMEHEJIOCTEH, MOJIE3HBIX
MCKOITAeMBbIX, MYJISIKH OPraHUYECKUX OCTAaTKOB OPTaHU3MOB.

BupryanbHasa JjgaGoparopHasa padora «MogenupoBanue oneltoB Musiepa—tOpu 1o
W3YYCHUIO a0MOTEHHOTO CHHTE3a OPTaHMYECKUX COSAMHEHUN B TIEPBUYHON aTMocdeper.

JlaGoparopnass padora «/3ydyeHWEe W ONHUCAHUE HCKOMAEMbIX OCTAaTKOB JAPEBHUX
OpPTaHU3MOB.



IIpakTuyeckass padora «V3yuyeHne OCOOEHHOCTEH CTPOCHHUS PACTCHHH pPa3HBIX
OTZEIIOBY.

IIpakTuyeckas padora «/3yueHue 0COOCHHOCTEH CTPOCHUS TTO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxo:kaeHue 4yel0BeKa — AHTPONOreHe3

Pa3nensl u 3aaun aHTpONOJI0ruu. MeToibl aHTPOIIOIOTHH.

CraHOBJIEHHE NPEJCTABICHUNA O IMPOUCXOXKICHUU 4YeJIOBeKa. PenurmnosHeie BO33pEHMS.
CoBpeMEHHbIE HAYUYHbIE TEOPUH.

CxoncTtBo  uyenoBeka € KUMBOTHbIMU. (CuHcTeMarhyeckoe IIOJIOKEHUE  4YeJIOBEKa.
CBuzerenbcTBa CXOJACTBA 4YEJNOBEKAa C SKMBOTHBIMH: CpPaBHHUTEIHHO-MOp(]oIoruueckue,
sMOpuonornyeckue, (U3NOIOro-OMOXUMUYECKHE, TOoBeAeHYeckre. OTIWYHS YeloBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuwxymue  cuibl  (pakTophl)  aHTpONOreHe3a:  OWMOJIOTUYECKUE,  COL[MAJIbHBIE.
CootHorieHre OMOJOTHYECKHUX M COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBIE CTaUU aHTpoIoreHes3a. PanHue yenoBekooOpa3Hbie 00€3bsSHBI (TPOKOHCYJIBI)
U paHHHE TOHTHBI — O0IIUE MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JI0Jei. ABCTPaTIONUTEKU —
JIBYHOTHE Npeaku Jiroae. UenoBek ymenbli, NepBble U3rOTOBICHUS opyauil Tpyaa. YUenosek
MPSIMOXOJISIIMI 1 TIEPBBIN BBIXOJ JIto/el 3a mpeaensl Adpuku. YenoBek reinenboeprekuii —
o0l MpeoK HeaHIePTaIbCKOr0 YEIOBEKa U YeJIoBeKa pa3yMHOro. YenoBek HeaHepTaibCKui
KAaK BHJI JIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBIM COBPEMEHHOIO THIA, JEHHCOBCKUMI
YeJIOBEK, OCBOEHNE KOHTUHEHTOB 3a npeaenaMu Adpuku. [laneoreneruka u najieoreHOMHKa.

OBOJIIOLIMS COBPEMEHHOI0 4enoBeka. EcTecTBeHHBIH OTOOp B MOMYJALUAX YEIOBEKa.
Myranmonsslit porecc U noaumMopdusm. [lomymsIoHHbIE BOIHBI, Ipeii() reHoB, MUTpALIUs U
«a(dexT ocHOBaTENA» B MOMYISAIUIX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. bosibime packl: eBponeouaHas (eBpasuiickas),
aBCTPAJIO-HETPOHIHAsA (PKBaTOpHAlIbHAsI), MOHTOJIOMIHAsA (a3MaTCKO-aMepHuKaHCcKas). Bpems u
NyTH paccelieHuss 4YeloBeKa 1o IulaHere. EauHcTBO yenoBedeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOieHHOCTh 4YenoBeKa K  pa3HbIM  YCIOBHUSM
OKpy>Karolie cpenbl. BrausHue reorpaduueckoil cpensl U Apeiida reHoB Ha MOP(OJIOTUIO U
(bU3HOJIOTHIO YeTOBEeKa.

MexIucuuIIMHApHBIE METOAbl B (U3HUECKON (OMOJIOTHYECKOW) aHTPOIOIOTHH.
OBOJIIOIIMOHHAST ~ AHTPOINOJIOTUS M MAaJCOAHTPOMNOJIOTHS  YEJOBEYECKUX  MOMYJISALHM.
buocouuaneHble  WccienoBaHUS ~— NpPUPOABI  uyenoBeka.  MccienoBaHue — KOSBOIIOLUU
OMOJIOTMYECKOT0 M COLIMAIIBHOTO B YETIOBEKE.

JleMoOHCTpaL UK

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

Tabmumplt u  cxeMbl: «MeToasl  aHTPOMOJIOTHHY», «['OJOBHOW MO3r dYeEIOBEKay,
«YenoBekooOpa3Hble 00€3bsiHBDY, «CKeleT 4eloBeKa M CKeNeT IIUMIIaH3e», «PyauMeHThl u
aTaBU3MbI», «JIBWXKyIIME CHUJIBI AHTPOIOreHe3a», «OBOJIOLMOHHOE JIPEBO  UEJIOBEKAY,
«ABcTpanonurek», «4enoBek ymenblit», «HenoBek NpAMOXOAAIINNY, «/{€eHUCOBCKUI YEIOBEK)
«Heangepranpup», «KpomanboHIb, «lIpeaku yenoBeka», «ITalbl BOJIIOIUN YETOBEKAY,
«Pacbl yenoBekay.

OOGopynoBaHue: MYJSDKH OKaMEHEJIOCTEH, MPEeMETOB MaTepUATbHON KYJIBTYPHI MPEIKOB
YenoBeKa, penpoaykiuu (dotorpaduu) KapTHH C MHQPOJIOTHYCCKUMHA W OMOJICHCKUMU



CIOKETaMH ITPOUCXOXKJICHUS YeoBeKa, (poTorpaduu HaXOA0K MCKOMAEMbIX OCTATKOB YEJIOBEKA,
CKEJIET YEJIOBEKA, MOJIEb Yepera 4esOBEKa U uepena LIMMIaH3€, MOJENb KMCTHU YeJIOBEKa U
KHCTHU IIMMIIaH3€, MOJIETHN TOPCa IIPEIKOB YEJIOBEKA.

JlabopaTtopnass padora «l3yueHue ocCOOEHHOCTEH CTpPOEHHUSI CKeJeTa YeJIOBeKa,
CBSI3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yyeHue F3KOJOrMYECKUX alanTaluid YE€I0BEKa.

Tema 6. DJkojoruss — Hayka O B3aHMOOTHOUIEHHSIX OPraHU3MOB M
HAJIOPraHU3MEHHBbIX CHCTEM € OKPY:Kalollei cpeaoi

3apoxaeHue W pa3BUTHE dKojoruu B Tpynax A. I'ymGompara, K. @. Pymwe, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaum skosjoruu. CBsi3b
HKOJIOTUHU C IPYTUMU HayKaMH.

Metonpl skonoruu. [loneBblie HaOmOAEHNUA. DKCIEPUMEHTHI B AKOJIOTUU: IPUPOJHBIE U
naboparopHble. MoenupoBaHue B 3KOJOTMU. MOHUTOPUHT OKPY)KAIOIIEH CPE/bl: JOKAJIbHBIMH,
PETHOHANBHBIN U II100aIbHBIN.

3Ha4yeHUEe SKOJIOTMYECKMX 3HAHUM JUIsl 4eJOBEeKa. DKOJOTHYECKOE MHPOBO33PEHHE KaK
OCHOBa CBs3el uesnoBeyecTBa C Mpupojoi. dopMupoBaHHE HKOJOTHUYECKOM KyJIbTYyphl M
9KOJIOTUYECKOM IPaMOTHOCTH HACEJICHUS.

JleMoOHCTpaL U

[Toptpetsr: A. I'ym6omnsar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuupl 1 cxembl: «Paznensl skoigorun», «Metoasl akojgoruny, «Cxema MOHUTOPHHTA
OKPYXKAroIlEeH Cpeb».

JlabopaTopnasi padora «l3y4ueHne METOI0B 3KOJIOTUYECKUX UCCIIETOBAaHUI.

Tema 7. Opranusmsl U cpeaa 0OMTAHUSA

Okonoruyeckne (akTopel U 3aKOHOMEpHOCTH ux JeiictBua. Knaccudukanus
HKOJIOTHUECKUX  (aKTOpOB:  abMOTHYecKHWe, OMOTHYEecKHe, aHTpomnoreHsHele.  OOmue
3aKOHOMEPHOCTH JIeHcTBUS AKosornueckux (paxtopos. [Ipasuno munumyma (K. [npenrens, HO.
JIu6ux). TonepaHTHOCTH. DBPUOMOHTHBIC U CTEHOOUOHTHBIE OPTAHU3MBI.

Abuotnueckue ¢akropbl. CBeT Kak 3kojoruueckuil paxkrop. JlelictBue pa3HbIX y4acTKOB
COJIHEYHOT'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTEHUH M >KUBOTHBIX IO
OTHOLIEHUIO K cBeTy. CUrHanmpHas posib cBeta. POTONepruon3Mm.

Temmeparypa Kak skonoruyeckuit gaxtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[ToMKMIOTEpMHBIE U TOMOHOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skonoruueckuit ¢akrop. IlpucnocoOnenuss pacteHH K MOIAECPKaHUIO
BogHOro Oanmanca. Kmaccudukanust pacteHuid 1Mo OTHOIIEHWIO K Boje. [lpucmocoGneHus
’KUBOTHBIX K HU3MEHEHHIO BOJHOTO PEXUMA.

Cpenbl oOuTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAs, TJTyOWHHAas
MOJMOYBEHHAsA, BHYTpHUOpraHu3MeHHas. DU3NKO-XMMHYECKHE OCOOEHHOCTH cpejl OOUTaHus
opranu3MoB. [Ipucrnocobaenns opranu3MoB K KU3HU B pa3HbIX cpejiax.

buonornueckue putmel. BHemHne u BHyTpeHHHE pUTMbI. CyTOYHbBIE U TOJAUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM M3MEHEHHSIM YCIOBUMN JKU3HH.

XKuznennsie Gopmbl opranu3moB. [Tonarue o xusHeHHOH (opme. JKuzHenHsie (Hopmbl
pacTeHuil: nepeBbs, KYCTAPHUKH, KYCTAPHUYKHM, MHOTOJETHHE TPaBbl, OJHOJETHHUE TpPAaBBI.



JKuznennbie (GOpMBI KUBOTHBIX: THIPOOMOHTHI, TE€OOMOHTHI, a’pOoOMOHTHL. (COOEHHOCTH
CTpOEHUs ¥ 00pa3a KU3HU.

buotnueckne  Qakropel. Buasl OMOTHYECKMX ~ B3aMMOJEHCTBHIA:  KOHKYpPEHIIHA,
XHUIIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomeparus, MyTyajaTu3M, KOMMEHCATU3M
(KBapTHUpaHTCTBO, HaxJeOHM4ecTBO). Herpoduueckne  B3ammopaelcTBHs  (TONMUYECKHE,
dopuueckue, (adpuyeckue). 3HaUCHUE OMOTHYECKUX B3aMMOJICHCTBUN IJIsi CYIIECTBOBAHUS
OpraHu3MoB B cpesie ooutanus. [IpuHIUTT KOHKYPEHTHOTO UCKIIIOUEHUS.

JdemMoHcTpauMu

Tabmuipl 1 cxeMbl: «JKonoruueckue GpaxTopbl», «CBETOBOM CHEKTP», « IKOJIOTHUECKUE
IPYIIIbI )KUBOTHBIX IO OTHOILLIEHUIO K CBETY», «TeII0OKPOBHBIE )KUBOTHBIEY, «X0JIOHOKPOBHbBIE
KHUBOTHBIE», «DU3HONIOTHYECKHE aJanTaluu XUBOTHBIX», «Cpenbl OOUTaHUS OPTraHU3MOBY,
«buonornyeckue puT™Mb», «OKn3HeHHBIE POPMBI pacTeHUIY, «KU3HEHHBIE (HOPMBI JKUBOTHBIXY,
«2KocHuCTeEMa IIUPOKOIUCTBEHHOIO Jiecay, «IKOCUCTEMa XBONHOro Jjiecay», «llemu nutanus»,
«XuiauvectBoy, «Ilapasutuzmy», «Konkypenuus», «Cumonosy», «KommeHcanuzmy».

O6opynoBanue: repbapuu pacTeHU M JKUBOTHBIX, MPHUCIOCOOJCHHBIX K BIHUSHUIO
pa3IMYHBIX  JKOJOTHYECKHX  (aKTOpOB, TepOapuu  CBETONIOOUBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PAaCTEHUIl, CBETONIOOUBBIC, TEHEIIOOMBBIE W TEHEBBIHOCIUBBIE KOMHATHBIC
pacTeHusi, repOapuM U KOJUIEKIMHU TEIJIOJIOOMBBIX, 3UMOCTOMKHMX, MOPO30YCTOMYUBBIX
pacTeHuii, dYydena NTHULl W 3Beped, repOApUM PACTEHHIA, OTHOCSIIMUXCS K Trurpoduram,
KcepopuTaMm, Me30(pHUTaM, KOMHATHBIC PACTEHHs JAaHHBIX TPYIN, KOJUICKIWH HKUBOTHBIX,
OoOWTAIOIMX B pa3HbIX cpefax, repObapuu M KOJUIEKIUM PAaCTeHUN M KUBOTHBIX, 00JIaJarolInx
YepTaMu TMPUCHOCOOIIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, TrepOapuu u
KOJUIEKIIUA PACTEHUH W >KUBOTHBIX PA3JMUYHBIX >KU3HEHHBIX (OpPM, KOJUIEKIIMH >KHBOTHBIX,
Y4YaCTBYIOUIMX B Pa3IMUHBIX OMOTHYECKUX B3aUMOJICHCTBUSIX.

JlaGopaTopHas paGora «BrIsgBieHre TPUCTIOCOOIEHUN OPTraHU3MOB K BIIUSTHUIO CBETa.

JlaGopaTtopnas palora «BbisiBIeHME NpPUCIIOCOOIEHUNH OPraHU3MOB K BIMSHUIO
TEMIEPATYPbI».

Jlaboparopnasi pabdora «AHATOMHYECKHE OCOOCHHOCTH pPACTEeHUH W3 Pa3HBIX MeECT
oOUTaHUY.

Tema 8. Jko/10rusi BUAOB M NOMYJIALMI

DKOJIOTMYEeCKHE XapaKTepUCTUKU momynsauuu. [lomyssiuus kak Ouojoruueckas cucreMa.
Posp HeomHOpOAHOCTH cpenbl, GU3NYECKUX OapbepoB M OCOOCHHOCTEH OMOJIOTMM BHUJIOB B
(bopMHPOBAHNUHU MPOCTPAHCTBEHHOM CTPYKTYpHI HOMYAIHi. OCHOBHBIE TIOKA3aTEIH MOMYJISALUU:
YHUCJIEHHOCTDh, IUIOTHOCTh, BO3pAacTHasi M IOJIOBas CTPYKTYpa, POXKIAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTpAIHs.

Dkosnoruyeckas CTpykTypa mnomynsuud. OneHka YHCIeHHOCTH mnomyisinuu. /[uHamuka
MNOMYJSIMK U €€ perynsuus. buotnueckuil moTeHuan nonyasuuu. MoenupoBanue TMHAMUKA
nomymsiuud. KpuBble pocta uucieHHOCTH mnomynsiuuu. Kpuble BbDKMBaHMs. Perymsmus
YHUCICHHOCTU MOMYNALMNA: poiib (PAKTOPOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH.
OKojorudeckue crpareruu Buaos (r- u K-crparerun).

[TonsiTne 00 »SKojOrMYeckod Humie Buga. Mectoobutanue. MHoOromMepHass MOIECIb
skosornyeckord HumM Jx.M. Xatunncona. Pazmepsl skosiornyeckoii Humu. [loreHunansHas u
peann30BaHHas HUILIN.



Bun kak cucrema momysisuuii. Apeansl BUAOB. BuIbI M UX JKMU3HEHHBIE CTpPATETHH.
OKOJIOTHYECKHE DKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJICHUS W MUTpaluil KUBOTHBIX. buojmornueckue WHBa3UU
Yy>KEPOJIHBIX BUIOB.

JleMoOHCTpaL U

[Toptpert: Ix. . XaTuynHCOH.

Tabmuipl 1 cXembl: «IKOJIOTHYECKUE XapaKTEPUCTUKH MoNysauun», «IIpoctpancTBeHHast
CTPYKTypa monyiasauun», «Bo3pacTHble mnHpamMuabl MOMYJSIuN», «CKOPOCTh 3aceicHUs
MOBEPXHOCTU 3€MJIM PaA3JIMYHBIMM OpraHuzMamm», «Mojenb skosormdeckod Humu JDx. .
XaT4uHCOHAY.

O6opynoBanue: repOapuu paCTCHHA, KOJUICKIIUN KHBOTHBIX.

Jladoparopnas padora «IIpucnocoOseHust CeMsH paCTEHUN K PACCETICHUIOY.

Tema 9. Iko0y10rus CO00MIECTB. IKOJOTHUECKHE CHCTEMBI.

CooOmiectBa opranu3mMoB. buorieHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MaMH B
OHOLICHO3E.

Okocucrema kak oTkpeitasg cucrema (A. JIx. Tencnum). DyHKUMOHANIbHBIE OJIOKU
OpPraHU3MOB B JKOCHUCTEME: MHPOAYLEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduueckue ypoBHHU.
Tpodudeckue nenu U cetu. AGnornueckue OOk dKocucTeM. [10YBBI M WIIBI B 9KOCHCTEMAX.
KpyroBoport BemiecTB u MOTOK SJHEPTUU B IKOCUCTEME.

OcHOBHBIE TTOKA3aTEJIN YKOCUCTEMBI. buomacca u mpoayKius. DKOJIOTHYECKUEe MUPAMUIBI
yucesl, OnomMacchl ¥ SHEPTUH.

Hunamuxa sxkocucmem. Kamacmpoguueckue nepecmpotuixu. @nykmyayuu. HarpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKilecCuu. [lepBHUHBIE M BTOPUYHBIE CYKIIECCUM M HX
NPUYMHBL. AHTPONOTEHHBbIE BO3JCHCTBUS Ha Cykieccud. KiuMakcHOe cOOOIIecTBO.
buopasHoobpasue u moaHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

[TpupoaHble SKOCUCTEMBI. JKocucmemsvl 03€p U peK. DKOCUcmemvl Mopeu U OKeaHos.
Ixocucmemvl myHOp, 1€co8, cmenell, NyCMblHb.

AHTpPOTIOTEHHBIE  IKOCUCTEMBI. ATrpodkocucTema. ArporeHo3. Paznuums wmexmy
AHTPOTIOTEHHBIMH M MIPUPOTHBIMU HKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucTeM. ['oposackas ¢uopa u ¢dayHa.
CunaHTpomnu3anus TopoJcKoi (ayHbl. buomornueckoe ©  XO3SHUCTBEHHOE 3HAUCHUE
arpo3KOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aUMOJCWUCTBHUI  OpraHU3MOB B
sKocucTeMax. Ponbs kackaonozo s¢hghexma u 6u006-30upuxamopos (Kiouesvix 6udos) 6
@dynkyuonuposanuu  sxocucmem. IlepeHOC HHEPTrMM W  BEMIECTB MEXKIY CMEKHBIMU
AOKOCHUCTEMaMH. Y CTOMYHMBOCTh OPraHU3MOB, TMOMYJISUUA HM SKOCUCTEM B  YCJIOBHUAX
€CTECTBEHHBIX U aHTPONOT€HHBIX BO3JECHCTBUH.

Mexanuzmvl  8030elicmeus  3aepA3HEeHUll  PA3HLIX MUNO8 HA  CYOOPSAHUBMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U OIKOCUCMEMHOM VPOBHAX, OCHOBbL IKOJN02UHECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 8030elicmausi. MeToIoNoTusT MOHUTOPUHTA €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX SKOCHUCTEM.

JleMoOHCTpanuu

[Toptpert: A. Ix. Tencnu.



Tabmune! u cxeMbl: «CTpyKTypa OMOLIEH03a», «DKOCUCTEMA HIMPOKOJIMCTBEHHOTO JIecay,
«DKocucTemMa XBOMHOro Jeca», «DyHKIMOHAIbHBIC TPYMIBI OPraHU3MOB B HIKOCHCTEMEY,
«KpyroBopor BemectB B 9KocucreMe», «llenn mnwuraHus (macTOMINHASA, JETPUTHAS)Y,
«DKOJIOTHYECKas MUpaMUa YUCeI», «IKOJIOTHUYECKas nrupamMuia OnoMacch», «IKOJOTHYECKas
nupampaa sHeprum», «OO0pazoBanue Oonota», «llepBuynas cykueccus», «BoccraHoBieHue
Jeca mociie moxapa», «IKocucTema 03epa», «ArpoueHos», «KpyroBopoT BeIIECTB U TOTOK
SHEpruu B arpoueHosey, «I[Ipumepsr ypboskocuctem».

O6opynoBanue: repOapuu pacTeHUN, KOJUICKIMM HACEKOMBIX, uyuesia INTUI[ U 3BEpew,
repOapuu KyIbTYPHBIX U JUKOPACTYLIUX PACTEHUN, aKBAPUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTnyeckas padora «/3ydeHue u onrcaHue ypooIKOCUCTEMBD.

Jlaboparopnas pa6ora «/3yueHue pasHOOOpa3us MEJIKUX TOYBCHHBIX YICHHUCTOHOTHX B
Pa3HBIX KOCHCTEMAxX.

IKCKypeusi «DKCKypCHsl B THIIMYHBIN OMOTeoreHo3 (B AyOpaBy, Oepes3HsK, €IbHHK, Ha
CYXOJIOJIbHBII UM TOWMEHHBII JIyT, 03€p0, O0JI0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIe WK B TETUTMYHOE XO3SHCTBO)».

Tema 10. buocdepa — riodanbHas IKocHUCTEMA

buocdepa — obmennanerapHas o06ojouka 3eMiH, Tlie CYIIECTBYET WM CYLIECTBOBala
)u3Hb. Pazputne npencrarienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepuaackoro o
o6uocdepe. O6mactu 6mocheps! u e€ cocras. JKupoe BeniecTBo Onochepsl u ero GyHKINH.

3aKOHOMEPHOCTH CymecTBoBaHUS Onocheprr. OcoderHHOCTH OMochepsl Kak TiodanbHON
skocucTeMbl. JluHammdeckoe paBHoBecue B Omocdepe. KpyroBoporel BemiectB U
OMOreoXMMHYECKHE UKIBI (Yyriiepoa, a3oTa). PUTMHUUHOCTS sBIeHU# B Onocdepe.

3onanbHOCTh Onochepsl. [lonsaTre 0 GnoMe. OCHOBHBIE OMOMBI CYIIHN: TYHJpa, XBOHHBIE
Jeca, CMEUIaHHble U IIMPOKOJIMCTBEHHBIE JIeca, CTEH, CaBaHHbI, MyCThIHH, TPOIIMUYECKHUE Jieca,
BbICOKOTOphsi. Kiumar, pacTUTenbHBIN U KUBOTHBII MUP OMOMOB CYILIH.

CrpykTypa ¥ (YHKLUUS O>KUBBIX CHCTEM, OLEHKAa HX PECypCHOro IOTEHLHUala |
O6rochepHbIX QYHKITHM.

JleMoOHCTpaL U

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

Tabmumpl u cxemsl: «l'eocdepsr 3emumy, «KpyroBopot azora B npuponae», «Kpyrosopot
yriepojaa B mpupoje», «KpyroBopor kucinoposaa B npupojae», «KpyroBopor BoJsl B PUPOIE»,
«OcHoBHbIe OuMOMBI cymmny», «Knumarnyeckue mosca 3emnm», «Tynapay», «Taiiray,
«Cmemannbiii  nec», «lllupokonucTBenHslii Jnecy, «Crenb», «CaBanHay, «IlycTbIH:Y,
«Tponmyeckuii mecy.

OGopynoBanue: repoapuu paCTEHU pa3HBIX OMOMOB, KOJUICKITUHU YKUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaouias cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX TpUYHHBL Bo3aeiicTBue demoBeka Ha Owocdepy.
3arpsi3HEHUE BO3AYIIHOM cpeasl. OXpaHa BO31yXa. 3arps3HeHHE BOAHOW cpenbl. OxpaHa
BOJIHBIX pecypcoB. Paspymenne nouBsl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue Kimmara.

AHTpOIIOTEHHOE  BO3JCHCTBME Ha pPACTUTENbHBIH M JKMBOTHBIM wmup. OxpaHa
pPacTUTENBHOTO U KUBOTHOTO MUpa. OCHOBHBIE MPUHLUIIBI OXpaHbl MpUpoabl. KpacHble KHUTH.
Oco060 oxpansiemble npupoansie Tepputopun (OOIIT). boranuueckue caasl U 300J0TUYECKUE
MapKH.



OcHOBHbBIE IPUHIIMIIBI YCTOMYMBOIO Pa3BUTHUS YEJIOBEUYECTBA U MPHUPOAbI. ParmonanbHoe
NPUPOJIONIONB30BAHNE M COXpaHeHHe Oumojormueckoro pasHooOpasus 3emmn. OOmme
3aKOHOMEPHOCTH TJI00aJbHBIX 3KOJOTHYECKHX Kpu3nucoB. OcOOEHHOCTH COBPEMEHHOTO KpHU3HCa
U €T0 BEPOSTHBIE MOCIIE/ICTBUSI.

PazButue MeTOOB MOHMUTOPHHIA pa3BUTUS ONACHBIX TEXHOTEHHBIX IIPOLIECCOB.
Cucmemmnvie uccnedosanusi nepexooa K pecypcocoepezaioujeli U KOHKYPEHMOCHOCOOHOL
anepeemuxke. buonocuueckoe paznoobpasue u duopecypcol. Hayuonanvhvle ungopmayuonmvie
cucmemvl, obecneuugaroujue O00CMyn K UHDOpMAYUU NO COCMOAHUIO OMOEIbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem U cnocooo8 Hopbovl ¢ OHUONOBPENCOEHUAMU.
Pexoncmpyxkyus MOpcKux u HA3eMHbIX IKOCUCTHEM.

JleMoOHCTpaL U

Tabmuubr w  cxembl: «3arps3HeHue aTtMocdepbl», «3arps3HeHHe THIPOChephD»,
«3arpsisHerne  mouBbl», «llapHuKoBBIT  3ddekT», «Ocobo oxpaHseMmble MPHPOIHBIC
TeppuTOopun», «Moaenu yrnpasisieMoro MUpay.

Ob6opynoBanue: Qororpaguu OXpaHseMbIX pacTeHUH U SKUBOTHBIX KpacHoil kHuru
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTU HA YPOBHE CPEJHEI'O OBIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYarOIIUMUCS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U TIPEIMETHEIE.

B cTpyKkType JTUYHOCTHBIX Pe3yJbTaTOB OCBOEHUS MPOTPamMMbl MO OMOJOTHH BbIAEICHBI
CIEyIOIIMe  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)IaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOOIPEIEICHHUIO,
Hanuyue momusayuyu K OOyUeHUIO OWOJIOTHH, YeleHanpaeieHHoe pazeumue BHYTPECHHHUX
yOEXKIEHUI JIMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEH M MCTOPUYECKUX TPATUIUN Pa3BUTHUS
OMOJIOTUYECKOr0 3HAHUS, 20MOBHOCMb U CNOCOOHOCHb O0YYaIOLIUXCSl PYKOBOACTBOBATHCS B
CBOEH  JCATENBHOCTH  IIEHHOCTHO-CMBICIIOBBIMH  yCTaHOBKaMH, NPHUCYIIUMU  CHUCTEME
Ouojoruueckoro  oOpa3oOBaHMsl, Haauuue NPABOCO3HAHUS ~ IKOJIOTMUECKON  KYIbTYpBI,
CHOCOOHOCMU CMABUMb IETH U CTPOUTH KU3HEHHBIE MJIaHBI.

JInaHOCTHBIE pPe3yabTaThl OCBOCHUS MPOTPaMMbl 110 OMOJOTUHM JOCTUTAIOTCA B €IUHCTBE
yueOHOM M BOCIUTATENBHON NEATEIHHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMH POCCUUCKHUMHU
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOuiecTBe MpaBUJaMHM U HOPMaMHu IOBEAEHUS M CIIOCOOCTBYIOT IpoOIleccaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUS M CaMOPA3BUTHUSI, Pa3BUTUS BHYTPEHHEH MO3UIMU JIMYHOCTH, MATPUOTHU3MA U
YBa)XEHUsI K 3aKOHY U IPaBOIOPSIKY, YEJIOBEKY TPyJda U CTAapIIEMy IOKOJEHHUIO, B3aUMHOTO
YBaXXEHUsA, OEpeKHOr0  OTHOMICHHMs K  KYJbTYpHOMY  HACJIE€IUI0 W  TPATUIUAM
MHOTOHAalMOHAJIBHOTO Hapoaa Poccuiickoit @enepanuu, Mpupoae U OKPYKAIOLIEH cpele.

JIM4HOCTHBIE Pe3ybTaThl OCBOCHHS Y4eOHOTO mpeamera «buonorusy TOMKHBI OTpakarh
TOTOBHOCTh M CIOCOOHOCTH OOYHaIOIUXCsI PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpPUEHTAlMW, TO3UTHUBHBIX BHYTPEHHUX
yOeXACHU, COOTBETCTBYIOUIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIEeCTBa,
pacivpeHue >KU3HEHHOIO OIbITa M ONbITA AESITENbHOCTH B IPOLIECCE PEeATM3allid OCHOBHBIX
HaIpaBJIeHUN BOCITUTATEIHFHON IEATETLHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa:kIaHCKOro BOCHMTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIUU  OO0YyYaroIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHa POCCUIICKOro 00I1IeCTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB H OOS3aHHOCTEH, yBakeHHWE 3aKOHA U
MpaBONOPSJIKA;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JaHUU YUEOHBIX MPOCKTOB,
pelIeHNH y4eOHBIX U TTO3HABATEIBLHBIX 3a/1a4, BHITIOJIHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIO3HMIIMI0 TI0O OTHOIIEHWIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE YYUTHIBAaTh B CBOMX JCHCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIOJCH ¢ pa3sHBIMU YOSXKIEHUSMU, KyIbTYPHBIMUA IIEHHOCTSMU U COLUATHHBIM
MOJIOKEHUEM;



TFOTOBHOCTh K COTPYAHHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIOJHEHHUS Y4EOHBIX,
[IO3HABATEJIbHBIX M HCCIEAOBATEIbCKUX 33Ja4, YBAXKUTEJIBHOIO OTHOLIECHUS K MHEHUIO
OTIIIOHEHTOB MPU 0OCYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTUYECKOTO CO/ICPIKAHMS,

TOTOBHOCTb K T'YMaHUTAapPHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTb POCCUMCKOM IPaXk1aHCKOM NICHTUYHOCTH, MATPUOTU3MA, YBAKEHUSI K
CBOEMY HapoAy, YyBCTBa OTBETCTBCHHOCTH Iepen PonuHOHN, ropaoctu 3a CBOM Kpail, CBOIO
PonuHy, cBOH S3BIK U KYJIBTYPY, IPOLIUIOE M HACTOSIIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOUICHME K IPUPOJHOMY HACIEAMI0 M NaMATHUKAM I[PUPOJBL,
JnocTHXkeHusM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBJIEHUE M pa3BUTHE
O1oJ0ruM, TOHUMaHUs 3Ha4€HUs1 OMOJIOTUH B IIO3HAHUM 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uzelHas yoex1€HHOCTh, TOTOBHOCTB K CIIYXEeHHUIO U 3amure OTreyecTBa, OTBETCTBEHHOCTD
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAaHHE JYXOBHBIX LIECHHOCTEH POCCUICKOTO HAPOa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 IOBEJCHMUS;

CIIOCOOHOCTh OLICHMBATh CUTYAllMI0 M IPUHUMATh OCO3HAHHbBIE PEILEHUS, OPUEHTUPYSIChH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHHE YCTOMUNBOIO OYAYyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTEISAM, CO3JaHHI0O CEMBUM Ha OCHOBE
OCO3HAHHOTO IPHUHSTHS LIEHHOCTEW CEMEWHOM KM3HU B COOTBETCTBUM C TPAJWULUSIMU HapOJOB
Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

HCTETUYECKOE OTHOLIEHHE K MHpY, BKIIIOYasl 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOLICHUI;

MOHMMAaHNE YMOLIMOHAJIBHOTO BO31EUCTBUS KUBOU NPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQXKEHHMIO B Pa3HbIX BUJAX MCKYCCTBA, CTPEMJIEHUE MPOSBIAThH
KayecTBa TBOPUYECKON JIMYHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHMSA  KYJBTYPbl 310pPOBbS H
IMOLMOHAIBLHOIO 0JIArONOIy4Yusi:

NOHMMAaHME U peau3alys 3J0poBoro U 0e3omacHoro odpasa *HU3HH (3J0pOBOE MUTAHUE,
COOJIIO/IEeHHE TUTMEHUYECKUX MPaBMII U HOPM, COATaHCHPOBAHHBIA PEKUM 3aHATHH M OTAbIXA,
perynspHas (Qu3Myeckas AaKTHUBHOCTb), OEpEeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOI'O
OTHOUICHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUECKOMY 3]I0POBBIO;

MOHMMAaHHE IEHHOCTU TPaBUJ HWHAMBUIYAJbHOTO M KOJUIEKTUBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYalUAX, YTPOXKAIOIIUX 3/I0POBbIO U KU3HU JIOJCH;

OCO3HAHHME MOCJEICTBUM M HENPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOJEHUS aJKOroJs,
HapKOTHUKOB, KYpEHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0T00HE;



TOTOBHOCTB K aKTUBHOU AEATEIbHOCTH TEXHOJIOIMYECKON U COLIMAJIBHOM HANpPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBaTh, IUIAHUPOBATb U CAMOCTOSITEJIBHO  BBINOJHATH — TaKyHO
JESTEIIbHOCTb;

UHTEpEC K Pa3IU4HbIM chepaM MpodhecCHOHAIBHONW NESTETbHOCTH, YMEHHUE COBEPILATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaan30BbIBaTh COOCTBEHHbIC KIU3HEHHBIC TIAHBI;

TFOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHUIO U CaMOOOpPa30BaHHUIO Ha MPOTSHKEHUU Beel
KU3HU;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

9KOJIOTMYECKHU I1e51ecO00pa3HOe OTHOIIEHUE K MIPUPOJIE KaK MCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHUE YPOBHS SKOJIOTMYECKON KYJIbTYphl: MPUOOPETEHUE ONBITa IJIAHUPOBAHUS
MIOCTYIKOB Y OLEHKH UX BO3MOXHBIX ITOCJIEICTBUH /JIs1 OKPY>KaIOIEel Cpe/ibl;

OCO3HaHUE I1100aJIbHOr0 XapaKTepa 3KOJOTMYECKUX MPOo0JIeM U IyTel UX peleHUS;

CHOCOOHOCTh MCII0JIb30BaTh NMPHOOpETaeMble IPU U3yYEHUHM OMOJIOIMU 3HAHMS U yMEHUS
IOpU pEIICHUH MpoOJsieM, CBS3aHHBIX C palMOHAJIBHBIM MPHUPOIONOIb30BaHUEM (CcOOIIOAEHNE
IIPaBWJI IIOBEJEHUS B INIPUPOAE, HAIPABICHHBIX HA COXPAaHEHUE PABHOBECHS B JKOCHUCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

AaKTUBHOE HENpUSTHE JEHCTBUM, NPUHOCSIIMX BpEA OKpYKaloIled MPUPOAHOM cpere,
YMEHHE TPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKUE MOCIEICTBHS MPEAPHHUMACMBIX
JICUCTBUM U NIPENOTBPAILLATD UX;

HaJIUYUE Pa3BUTOIO HKOJOTUYECKOTO MBIIIIEHUS, SKOJOTHYECKOM KYyJIbTYphl, OINbITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUs pYKOBOJCTBOBATHCS HMH B
MIO3HABATEJILHON, KOMMYHUKATHUBHOM M COLMAJIBHOM IpPAaKTHUKE, TOTOBHOCTHM K YYacTHIO B
IIPAKTUYECKOMN AEATEIbHOCTU IKOJIOTUUECKOM HAIIPABIEHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HayKd M OOIIECTBEHHON MNpPAaKTUKH, OCHOBAHHOTO Ha JUAJIOIe KYJIbTYp,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOET0 MECTAa B MOJIUKYJIBTYPHOM MHPE;

COBEpLIECHCTBOBAHUE S3bIKOBOM M UNTATENILCKON KYJIBTYpPbI KaK CPEICTBA B3aUMOJICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHue cnenuduku OHONOTMM KaK HAyKH, OCO3HaHMA €€ posid B (OPMHPOBAHUU
PalMOHATIBHOTO HAyYHOT'O MBIIUICHUS, CO3/1aHUU LEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MHpE KaK O €IUHCTBE NPUPOABI, YelOBeKa U OOIecTBa, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEN U pelIeHUH TPOOIeM COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OWOJIOTMM JJIi COBPEMEHHOM LMBHIM3ALMU: OOECTieueHus
HOBOTO YpPOBHSI Pa3BUTHS MEIULUHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
peliaTh pecypcHble MpoOaeMbl pa3BUTHS YEIOBEUECTBA, MMOMCKA MyTel BbIXOAA U3 II100aJIbHBIX
HKOJIOTMYECKUX MPOoOJieM U oOecrieueHus nepexoia K yCTOHUMBOMY Pa3BUTHUIO, PAllMOHATBHOMY
UCTIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYCHUU OMOJOTWYECKUX 3HAHWN B LIEJISIX MOBBIMICHUS 0O0IIei
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTAaBHOW 4YacTH ()YHKIIMOHAJIBHOU
IpPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoi npu U3y4eHuu ONOIOTHH;

IIOHMMAHHE CYIIHOCTH METOIOB IIO3HAHMS, MCIIOJNB3YEMBIX B €CTECTBEHHBIX HAyKax,
CIOCOOHOCTH UCMOJb30BaTh IOJydaeMble 3HAHMWS JJIs aHalIW3a M OOBACHEHMs SBJICHUHN



OKpY’KAaIOIIEro MHUpa M HIPOMCXOIAIIMX B HEM H3MEHEHUH, yMEHHE JelaTb OOOCHOBaHHbBIE
3aKIIIOYCHUA Ha OCHOBC HAYYHBIX q)aKTOB U UMCIOHIMXCA OAaHHBIX C LCJIbIO IMOJYYCHHA
AOCTOBCPHBIX BBIBOAOB;

CIIOCOOHOCTh CaMOCTOSITETIBHO MHCIOJIb30BaTh OMOJOIMYECKUE 3HAHUS JUIS PELICHUS
HpO6HeM B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX;

OCO3HaHME IIEHHOCTU HAayYHOW JEATEIbHOCTH, FOTOBHOCTb OCYLIECTBISATH HPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESTEIbHOCTh HHANBUYAIbHO U B IPYIIIIE;

TFOTOBHOCTb M CHOCOOHOCTh K HENPEphIBHOMY OOpPa30BaHUI0 U CaMOOOpa30BaHMIO, K
AKTUBHOMY TIIOJIyYEHUIO HOBBIX 3HAaHMM 1O OHOJIOIMH B COOTBETCTBHUM C >KM3HEHHBIMU
OTPEOHOCTSAMM.

METANPEAMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysibTaTbl OCBOEHHMsS yuyeOHOro mpeamera «buoJOrus» BKIIOUYAKOT:
3HaYMMble I8 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCA  MEXAUCHUILUIMHAPHBIE
(MexmnpenMeTHbIe) OOLIeHayUHbIE IOHATHUS, OTPAKAIOLINE LIEIOCTHOCTh HAYYHOM KapTHHBI MUpa
U cnenuduKy METOA0B MO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPrus,
SIBJICHHE, TPOIECC, CHCTEeMa, HAay4HBId (DaKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopusi, UCCIIEJOBaHUE, HAOJIOJIEHUE, U3MEPEHUE, SKCIEPUMEHT M JIpYrue); yHUBEpCalbHbIC
yueOHble JeHCTBUS (103HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00ECIEUNBAIOIINE
dbopmupoBanre (HYHKIUOHATHLHON TPAaMOTHOCTH U COIMAIBHON KOMIIETCHIIMH OOYYaroIINXCs;
CHOCOOHOCTh o0yyJarommuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCHUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCaJlbHble y4yeOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJILHOW ITPaKTHKE.

B pesynbrare u3yueHuss OHMOJIOTMM Ha YPOBHE CpeAHEro oouiero obOpa3oBaHuUsd Yy
oOyuaromierocsi 6yayr chopMupoBaHbl MO3HABAaTENbHbIE YHUBEpCAIbHbIE ydeOHbIE IEHCTBUS,
KOMMYHHUKAaTHBHbIE YHUBEpCaJbHble Y4eOHBbIE JIEHUCTBUS, PETYJIATUBHBIE YHHUBEPCAIbHbBIE
yueOHbIe AeMCTBUSI, COBMECTHASI 1€ TEIBHOCTD.

MertanpeamMeTHble pe3ysbTaThl OCBOEHHUS IMPOrpaMMbl CPEIHEro ooOIero odpa3oBaHUs
JOJIKHBI OTPAXKATh:

Osi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMH NI03HABATEIbHBIMH 1CHCTBUSIMU:

1) 6a3oBbIe JOrHYecKHE TeHCTBHUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M AaKTYaJIM3UPOBaTh IMpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh TPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBILIUICHUS (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 000O0IIEeHHs), PpaCKpPhIBaThb CMBICI OHOJOTHYECKUX
MOHSTHUN (BBIIEIATH UX XapaKTEpHbIE IPU3HAKH, YCTAaHABIUBATh CBSI3U C IPYTUMU MOHATUSMU);

ONpeAeNATh LEeIH JeATeIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HX JOCTUKEHHUS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIENISIMH;

UCIIOJIb30BaTh OMOJIOTHUECKUE MOHATUS A OOBsSCHeHHS (AKTOB W SBICHHH KHUBOMH
IIPUPOJIBI;

CTPOUTH JIOTUYECKUE PpACCYKIEHUS (MHIYKTHBHBIE, JAECIyKTHUBHBIE, II0 aHAJIOIHH),
BBISIBJISITh 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBICHUAX, (OPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMS,;



IPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JUIsl MPEJCTABICHHS CYLIECTBEHHBIX CBA3EH U
OTHOILIEHUHA B M3y4aeMbIX OHMOJIOTMYECKHX OOBEKTaX, a TAKXKe MPOTUBOPEUYMU Pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX MH(POPMALIMOHHBIX HCTOYHHUKAX;

pa3padaThIBaTh IJIAH PEHICHUS MPOOJIEMBI ¢ YUETOM aHaIM3a UMEIOIINXCS MAaTEPUATbHBIX
Y HEMaTEepUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESTEIbHOCTb, OLICHUBATh COOTBETCTBHE PE3YJbTaTOB LEIISM,
OLIEHUBATh PUCKH ITOCIIEICTBUI NeATEIbHOCTH;

KOOPJMHUPOBaTb M BBIIOJHATE Pa0OTy B YCIOBUAX pPEaIbHOrO, BUPTYAJbHOTO U
KOMOHMHUPOBAaHHOT'O B3aUMOACHCTBUS;

pa3BUBATh KPEATHUBHOE MBIIUICHUE MIPH PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIET0BATEIbLCKHE IEHCTBHS:

BJIQ/IETh HaBBIKAMM y4€OHO-UCCIIEOBATEIbCKON U MPOEKTHOM AESITENbHOCTH, HaBbIKAMU
paspelieHus npodeM, CHOCOOHOCThI0O M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TOUCKY METO/0B
peLIeHHs] IPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METO0B IIO3HAHUS;

UCIOJIb30BaTh PA3JIMYHbIE BUJBl ACATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalny, Npeodpa3oBaHUI0 U IMPUMEHEHHIO B Y4EOHBIX CUTyallUsiX, B TOM YHCIE MpU
CO3JIaHUM YYEOHBIX M COLIMATIbHBIX IPOEKTOB;

(dopMuUpOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJ€Th HAYYHOH TEPMUHOJOTUEH, KIIFOUEBBIMU
MOHATUSIMH U METOAAMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3a7aud B OOpPa30BAaTEIBHOU NEATEIBHOCTH U
KU3HEHHBIX CHTYallUsX;

BBISIBJIATh TPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajjady, BBIJBUTATh
TUIOTE3y €€ peLIeHMs, HaxOOUThb AapryMEHThl JUIsl JI0Ka3aTelIbCTBA CBOMX YTBEPXKICHUH,
3aJaBaTh apaMeTpbl U KPUTEPUHN PEIICHUS;

QHAIN3UPOBATh TIOJYYEHHBIE B XOJE€ PpELICHHWS 3aJaud pPe3yiabTaTbl, KPUTHUYECKU
OLICHMBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISATh LEJICHAIIPABICHHbIM MOUCK MEpEeHoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
pOoECCHOHANIBHYIO CPENY;

YMETh TEpPEeHOCUTh 3HaHWs B [IO3HABAaTEJbHYI0O U  IPAKTHUYECKyI0  00JacTH
KU3HEJEATENBHOCTH;

yYMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE WJEH, NpEeJlaraTh OpPUTMHAIBHBIE MOJXOJAbl U PEUICHUS, CTaBUTh
npoOJIeMbl U 33]a4uu, JIOMyCKaloIue aJbTepHATUBHbIE PELICHHUS.

3) padora ¢ ungopmanmeii:

OpUEHTUPOBATHCSA B PA3IUYHBIX MCTOYHHMKAX HMH(OpManuu (TeKcTe yueOHOro mocolus,
HAyYHO-TIOMYJISIPHOM JUTEeparype, OMOJIOTHYECKUX CIIOBapsAX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAIM3UPOBaTh HHGOPMALMIO DPAIMYHBIX BUIOB U (QOpM
IIPEJICTaBJICHNS], KPUTHUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh M HEIPOTUBOPEUNBOCTD;

dbopMynHupoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBbIE METOJAbI NPH IOHCKE U O0TOOpe
Ounonoruveckoil HHGOPMAIUU, HEOOXOAUMOU JIJIsl BBITIOJIHEHUS YUEOHBIX 3a/1a4;

npuoOpeTaTh OMBIT HCHOJb30BAHUS HH(POPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHIA,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOI'O HCIOJIb30BAHUS PA3JINYHBIX IOMCKOBBIX CHCTEM;



CaMOCTOSITEIbHO BBIOMpaTh ONTHUMAIbHYIO (GOpPMY TMpEACTaBICHUS OHWOJIOTHYECKOM
uHpopManuu (CXxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U APYToe);

UCTIOJIb30BaTh HAYYHBIM S3bIK B KAaueCTBE CPEACTBAa IMPH paboTe C OHOIOTHYECKOM
uHpopMaLrel: TPUMEHITh XUMHYECKHe, (PU3NYECKHe U MaTeMaTU4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpy, HCIIOIB30BaTh W TNPEOOpPa3OBBIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATJISAHOCTH;

BJIAJCTh HABbIKAMU PpACIO3HAaBaHUSA M 3alUThl UHGOpMalLMU, HH(MOPMAIIMOHHON
0€3011aCHOCTH JIMYHOCTH.

OsJaieHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHKAIIMKA BO BCceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WIM JUCKYCCUU IO CYLIECTBY 0OCYXJaeMoil TeMbl (YMEHHUE 3aJaBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpeUIaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COIJIACOBAHHOCTh MO3ULUH IPYTUX YYaCTHUKOB JMAJIOra WIM JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBbIE CpEJICTBA OOLICHMs, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYallUi, yMETh CMAryaTh KOH(DIUKTH U
BECTH [1EPETOBOPHI;

BJIAJIETh PA3IUYHBIMH CIIOCOOAMH OOIIEHHS W B3aMMOJCHCTBHS, MOHUMATh HAMEPEHUS
JPYTUX JIOACH, TMPOSIBIISATh YBAXHUTEIHHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(GopMyIUpPOBATH CBOM BO3PAXKECHMUS;

pa3BEPHYTO U JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHMSI C HCIOJIb30BAHUEM S3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs IeITEILHOCTD:

HNOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThl MpHU
peleHnH OMOIOTNYeCcKOl MpoOsieMbl, 000CHOBBIBATh HEOOXOJUMOCTh MPUMEHEHHS TPYIOBBIX
¢dbopM B3aMOAEUCTBUS NPH PeLLICHUH yueOHOM 3a1auu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEHCTBHH ¢ y4€TOM OOMIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 UJeHa KOJUIEKTHBA,

NPUHUMATh TIEJId COBMECTHOW JEATENbHOCTH, OpPTaHM30BBIBATH W KOOPIUHHPOBATH
JEUCTBUSI N0 €€ JTOCTHIKEHUIO: COCTABJIATH IIAH JEHCTBHM, PACIPENENATh POJIH C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAKJIOTO YYaCTHHUKA KOMaH/bl B OOLINI pe3ynbTaT
10 pa3paboTaHHBIM KPUTEPHSIM;

npeJUlaraTb HOBBIE MPOEKTHI, OILEHWBATh WJEH C TMO3MLUU HOBH3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh MTO3UTHBHOE CTPATETHYECKOE TIOBEACHWE B Pa3IUYHBIX CHUTYaIHsX,
NPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBJaieHne YHUBEPCAJIBHBIMH PeryJssTHBHBIMU 1€ CTBUSAMU:

1) camoopranu3anus:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS Ul BBIABICHHA NpoOJIeM M HUX pEUIeHHUs B
KU3HEHHBIX M YUE€OHBIX CUTYalHsX;

BBIOMpPATh HA OCHOBE OMOJOIMYECKUX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IMOCTYNKAaxX IO OTHOIIEHUIO K XXMBOW IPUPOZAE, CBOEMY 3J0POBBI0 U 30POBBIO
OKPY’KaIOIIHX;



CaMOCTOSITEJIbHO OCYILECTBJIATh TO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYIUPOBAaTH COOCTBEHHBIC 3aJa4d B 00pa30BaTEIbHOW JESITEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSATENIHO COCTaBIIATH IIaH PELIEHUs MPOOIEMBI C y4ETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEIIOUTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacMpATh paMKH Y4€OHOI0 IIPeAMETa Ha OCHOBE JIMUHBIX NPEANIOYTEHUN;

JieN1aTh OCO3HAaHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CHOCcOOCTBOBATh (POPMUPOBAHHIO M TPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JACTIAX
3HaHMUN, IOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLEHKY HOBBIM CHUTYallUsM, BHOCHUTb KOPPEKTHBBI B JESATEIbHOCTb, OLICHUBAThH
COOTBETCTBUE PE3YNIbTATOB LEIISAM;

BJIaJICTh HaBbIKAMU [103HABATEIbHON peduIeKCHU KaK OCO3HAHUS COBEPIIAEMBbIX JeHCTBUI
U MBICJIUTEJIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, HCIOIb30BATh MPUEMBI pedIieKCuu
JUIsl OLIEHKU CUTYalluH, BIOOpA BEPHOT'O PELLCHMS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB JI€ATEIbHOCTH;

3) npuHATHE Ceds1 U IPYTrUX:

INPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA,

IIPUHUMATh MOTHMBBI M apIYMEHTBI IPYTUX IIPHU aHAJIU3€E PE3YJIbTaTOB AEATEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OMINOKHY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MHP C MMO3ULMU APYrOro YeIOBeKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE pe3yabTaThl OCBOEHHUS coiepxaHus yueOHoro mnpeamera «buomorus» Ha
yriyOoJIEHHOM YPOBHE OPUEHTHPOBAHBI Ha o0ecriedeHre MpoPMIbHOTO 00y4eHHsT 00yUYaroOmUuXCs
O6uonorun. OHM BKIIOYAIOT: crenupuyeckue A OUOJIOTMM HaydyHble 3HAHUS, YMEHUS H
CrocoObl JEeMCTBUII MO OCBOEGHHIO, HMHTEPHpPETAllMd U NpeoOpa3oBaHUI0 3HAHHM, BHJbI
JESATENIbHOCTH IO TONYyYEHUIO HOBBIX 3HAHUI W HMX MPUMEHEHHWIO B PA3IMYHBIX YUEOHBIX, a
TaKk)Ke B PEAIbHBIX KU3HEHHBIX CUTyalusx. [IpeaMeTHbIe pe3yabTaThl MPEACTaBICHBI MO TolaM
U3YYEHHUS.

[IpenmerHble pe3ynabTaThl OCBOCHHUs yueOHoro mnpeamera «buonorus» B 10 knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCThH 3HAHUM O MECTE M POJIM OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HayK, B
(GOpMHpPOBAaHUN €CTECTBEHHO-HAYYHOH KAapTHHBI MHUpPA, B TO3HAHWW 3aKOHOB TMPHPOIBI M
pelieHnu TpobiieM palMoOHAIBHOTO IPUPOIOTIOIB30BaHMS, O BKJIAJE€ POCCUNCKUX U 3apyOEKHBIX
YUEHBIX B Pa3BUTHE OUOJIOTHH;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKIIOYAET: OCHOBOIOJAraroline
OMOJIOTUYECKHE TEPMHUHBI U TIOHATUS (PKU3Hb, KJIETKAa, OpPTaHW3M, MeTaboIH3M, TrOMeocTas,
CaMOpEryJIsIKs, CAaMOBOCIIPOU3BEICHHE, HACTIEICTBEHHOCTh, H3MEHUYNBOCTb, POCT U Pa3BHUTHE),
ouonornueckue Teopun (kimerounas Tteopus 1. IlIBanna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HaciencTBeHHoctn T. Moprana), yuenns (H. 1. BaBuioBa — o meHTpax



MHOTO00pa3usi U MPOUCXOXKICHUS KYJbTYPHBIX PACTCHHI), 3aKOHBI (€IUHOOOpa3us MOTOMKOB
IIEPBOIO MMOKOJIEHMS], PAaCIIEIJICHUS, YUCTOThI FaMET, HE3aBUCUMOr0 HacieoBanus I'. Menaens,
FOMOJIOTMUECKUX pSAJOB B HaciencTBeHHOW wusMeHuuBoctu H. WM. Basuiosa), npuHUuIbI
(KOMIUIEMEHTapHOCTH );

BJIa/ICHNE OCHOBHBIMHM METOJAaMH HAY4YHOI'O ITO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTMYECKUX
UCCJICIOBAaHMSX JKUBBIX O0OBEKTOB (OMMCaHUE, U3MEPEHHE, HAaOII0AeHNE, SKCIIEPUMEHT);

YMEHUE BBLACIATh CYLIECTBEHHbIC NPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT M IYKapHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4ucie OakTepuil, rpubOB, pacTeHU,
KMUBOTHBIX U UYEJIOBEKA, CTPOCHUS OPTaHOB U CUCTEM OPIaHOB PacTEHHH, )KMUBOTHBIX, YEJIOBEKa,
IIPOLIECCOB  )KU3HEAEATEIbHOCTH, NPOTEKAIOIMX B OpraHU3Max pacTeHUM, JKUBOTHBIX U
YeNoBeKa, OMOJIOTHUECKUX TPOILIECCOB: OOMEHA BeUIeCTB (METa0O0IM3M), IPEBPAIICHUS SHEPTHH,
OposxeHwHst, aBTOTPO(HOTr0 M reTepoTpO(HOr0 THUIOB MUTAHHS, (OTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, MEH03a, TaMeTOreHe3a, SMOPHOTeHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHSA, PA3MHOKEHHS,
UH/IMBUYaJIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOreHe3a), B3auMOJICHCTBUSA TI'€HOB, IeTepo3Hca,
UCKYCCTBEHHOI'O 0TOOPA;

YMEHHUE YCTAHABJIMBATh B3aUMOCBS3M MEXKIY OpPraHOMJAMM KJIETKM U UX (DYHKIUSIMH,
CTPOEHUEM KJIETOK Pa3HbIX TKAHEH U UX (QYHKLUHUSAMH, MKy OpraHaMy U CUCTEMaMH OpPraHOB Y
pacTeHMi, >KMBOTHBIX M 4YEJIOBEKa M UX (QYHKIUSAMH, MEXIy CHCTEMaMHU OPraHoB U HX
(GYHKIUSAMH, MEXAY 3TanaMu OOMEHa BEIIECTB, dTalaMH KJIETOYHOTO IUKJIA U YKU3HEHHBIX
[UKJIOB OPTraHU3MOB, JTalaMH ASMOPHOHAIBHOTO PAa3BUTHSA, TEHOTUIIOM M  (PEHOTUIIOM,
¢deHoTUIoM U (pakTOpamu cpeabl OOUTaHMUS;

YMEHME BBIIBIISATH OTIUYMUTEIbHBIE NPU3HAKH JKMBBIX CHUCTEM, B TOM YHUCIIE PACTCHM,
JKUBOTHBIX U YEJIOBEKA;

YMEHHUE HUCIOJb30BaTh COOTBETCTBYIOLINE apIyMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JJISl JOKA3aTeJIbCTBA POACTBA OPTaHU3MOB PAa3HBIX CHCTEMAaTUUYECKUX IPYIIIL;

yMEHHUE pelaTbh OWOJIOTHYECKUE 3a/adM, BBISBIATh NPUUYUHHO-CIEJICTBEHHBIE CBS3U
MEXJy HCCIEIyeMbIMH OHOJOTMYECKMMH TPOIECCAaMU U SIBICHUSMH, Ji€JaTh BBIBOABI U
IIPOTHO3bI HA OCHOBAHMH IOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpaKTHUeCKHe paboThl, coOII0AaTh MpaBuia Mpu
paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 00OPYIOBAHHUEM;

YMEHHME BBIIBUIaTh THUIOTE3bl, IMPOBEPATH HMX DKCHEPUMEHTAIbHBIMU CpEACTBAMH,
bopMynupys 1eNb UcCIeI0BaHNs, aHAIM3UPOBATh MOJYUYESHHBIE PEe3Y/IbTaThl U JIENIaTh BHIBOJIBI,

yYMEHHUE y4acTBOBaTh B yueOHO-HCCIeNoBaTeIbCKOH padoTe 1Mo OMOJIOTHH, 3KOJIOTMU U
MeIUIMHe, MPOBOAUMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, U MyOJIMYHO MPENCTaBIATh
MOJIy4YEHHBIE PE3YJbTAaThl HA YYEHUUECKUX KOH(PEPEHUIUSX;

YMEHHME OLIEHWBAaTh J3THUYECKUE aCHEeKThl COBPEMEHHBIX HCCIeIOBaHUN B obnactu
OMOJOTUM M MEIUIMHBI (KIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBiICHHOE
M3MEHEHHE TeHOMa U CO3JjaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HaHHBINA BBIOOP Oyayiel mpodeccuoHanbHON AeATEIbHOCTH B
o0acTi OUOJIOTUH, MEUIIMHBL, OMOTEXHOJIOTHH, BETEpUHAPUH, CEIHCKOTO X0341UCTBA, MUIIEBOM
IPOMBIIIJICHHOCTH, YIIyOJIATh TO3HaBaTEeNbHBIA HMHTEPEC, HANPABICHHBIM Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYMOIIEH NPOGEecCHd M TPOAOHKCHHE OHOJIOTHYEeCKOro OOpa3oBaHHs B
OpraHu3alUsIX CPEAHEro NPOPECCHOHATIBHOIO U BBICLIETO 00pa30BaHUsl.



[IpeameTHBIE pE3yNbTAaThl OCBOEHUS ydeOHOTO mnpenmera «buwomorus» B 11 Knacce
JIOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX HAyK, B
(OopMHpPOBaHUN COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MHpA, B TMO3HAHWU 3aKOHOB
OPUPOIBI U PEIICHUH HKOJOTHYECKUX MPOOJIeM YelIOBEYeCTBA, a TAKXKE B PEIICHUH BOIPOCOB
palMoHaIbHOIO MPUPOJIONOIL30BaHUS, U B (HOPMUPOBAHMM LEHHOCTHOTO OTHOILICHUS K
npupoje, oOLIECTBY, YENOBEKY, O BKJIaJleé POCCHUHCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHH;

YMEHHE BJIaJIeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET OINpeAeieHUs U
NOHMMaHHE CYITHOCTH OCHOBOIOJAralomuX OWONOTUYECKUX TEPMHUHOB M TOHATHHA (BUJ,
sKocucTema, Ouocdepa), Omonormdeckue Teopun (IBoironmonHas teopus Y. JlapBuHa,
CUHTeTHUecKass Teopus sBomonuu), yueHus (A. H. CeepuoBa — 0 myTsSX U HalpaBICHUSX
spomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus Jx. Xapau
u B. BaiinGepra, 3apoasimeBoro cxonacrtsa K. M. bopa), npaBuna (Munumyma FO. JIuGuxa,
9KOJIOTHYECKON MUpaMuUbl JHEPTHH ), TUIIOTe3bl (Tunote3a «mupa PHK» V. I'unbepra);

YMEHHE BIAJETh OCHOBHBIMH METOJaMU HAyYHOTO TMO3HAHMS, HCIOIb3YEMbIMU B
OMOJIOTUYECKUX HCCIEAOBAHUAX >KUBBIX OOBEKTOB W OJKOCHUCTEM (OMHUCaHHE, H3MEpEeHHE,
HaOJroIeHNe, YKCIIEPUMEHT), CIIOCOOaMHU BBISBJICHUS M OLIGHKU aHTPOIOTCHHBIX W3MEHEHHH B
PUPOJIC;

YMEHHUE BBIACTATh CYHNIECTBEHHBIC TNPU3HAKU: BHJIOB, OHMOTEOIICHO30B, IKOCHUCTEM U
O6unoctepsl, CTaOMIM3UPYIOMIETO, MABMXKYIIETO U Pa3pbIBAIOIIET0 €CTECTBEHHOIo 0TOOpa,
JJIONATPUYECKOTO U CUMIIATPUUYECKOTO BUJI000pa30BaHUs, BIUSHUS IBHKYIIUX CHII SBOJIIOLIUU
Ha TeHO(OH]] MOMYJISALUHN, TPUCIOCOOTIEHHOCTH OPraHU3MOB K cpele OOMTaHMs, YepeOBaHUS
HalpaBJIEHUH 3BOJIIOLIMH, KPYTOBOPOTA BELIECTB M MOTOKA YHEPTUHU B IKOCHCTEMAX;

YMEHHUE YCTAaHABJIMBAaTh B3aWMOCBSI3M MEXIY IPOLECCAMU HBOJIOLUH, JBHKYIIUMHU
CHJIaMH aHTPOIOIreHe3a, KOMIIOHEHTAMH Pa3JInYHbIX AKOCHUCTEM U MPHUCIIOCOOJIEHUSMH K HUM
OpTraHN3MOB;

YMEHHUE BBISBIIATh OTIUYNTEIBHBIC IPH3HAKH )KUBBIX CUCTEM, ITPHCIIOCOOICHHOCTh BUIOB
K cpere oOuTaHWs, aOMOTHYECKHX M OMOTHYECKHX KOMIIOHEHTOB JKOCHCTEM, B3aUMOCBS3EU
OpPTraHU3MOB B COOOIIECTBAX, aHTPOTIOTCHHBIX N3MEHEHHI B IKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JUI JIOKa3aTeJIbCTBA POJCTBA OPraHU3MOB pA3HbIX CHUCTEMAaTHUYECKUX TPYIIIL,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAaHHUsS, CIMHCTBA YEIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHHMsI MHOTOO0Opa3usi BUJOB M KOCHCTEM KaK YCIOBHUS COCYIIECTBOBAHHS MPUPOABI U
YeII0BEUYECTBA;

YMEHHUE pelaTh OWOJIOTUYECKHE 3a/a4d, BBISBISATh TPUIUHHO-CICICTBEHHBIC CBSI3U
MEXIy HCCIEAYEeMbIMH OWOIIOTUYECKUMH TIPOIIECCAMH W SIBJICHUSIMH, JIelaTh BBIBOIBI M
MIPOTHO3BI HA OCHOBAHHH MOJTYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATH JIAOOpAaTOpPHBIE M MPAKTHUECKUEe paboThl, COONOAATh MpaBUia MpU
pabote ¢ yueOHbBIM U 1a0opaTOpHBIM 000pYIOBAHUEM;

YMEHHUE BBIIBUraTh THUIOTE3bl, NPOBEPATh HUX HSKCIEPUMEHTAIBHBIMH CPEICTBAMH,
bopMynupys 1eNb UCcCIeI0BaHNs, aHATU3UPOBATh NOJTYUYCHHBIE PE3Y/IbTaThl U JIEJIaTh BHIBOJIBI,



YMEHHE Y4YacTBOBaTh B Y4YEOHO-HMCCIIEIOBATEIBCKON padoTe MO OMOJOTUM, DKOJIOTHH W
MeIUIUHe, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOIIECTB, W MYOJIMYHO MPEICTAaBIATH
MOJIyYECHHBIE PE3YJIbTAThl HA YIEHUYECKUX KOH(PEPEHIHIX;

YMEHHME OIICHMBAThb TUIOTE3bl M TEOPUHM O IPOUCXOXKACHUM IKU3HHU, YEIOBEKA U
YeJIOBEYECKHX pPac, O MPHYMHAX, MOCIEIACTBHAX M CIIOCO0AaX MNPEIOTBPALICHUS TI00ATBHBIX
U3MEHEHUH B Guocdepe;

YMEHHE OCYLIECTBIIATh OCO3HAHHBIN BBIOOp OyAylel mpodeccuoHanbHON AeITeIbHOCTU B
obnmacth  OMOJIOTHH, O3KOJOTUH, MPUPOIOIOJIB30BAHUS, MEAUIMHBI, OHWOTEXHOJOTHUH,
MICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO3AWUCTBA, MUILIEBOM MPOMBIIUICHHOCTH, YTIyONATh
MIO3HABATENIbHBI WHTEpPEC, HANpABICHHBI HAa OCO3HAHHBIM BBHIOOP COOTBETCTBYIOIIECH
npodeccud M TPOJOIDKEHHE OHMOJOTHYECKOro 00pa3oBaHUS B OPraHU3AIUSAX CPEIHEro
MPOQECCHOHAIBHOTO U BBICIIETO 00pa30BaHMUS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne ni/m Kourposbnbie IIpakruyeckue
NMpoOrpamMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoTshI padoTsbI
1 buonorus kak Hayka https://m.edsoo.ru/IBLQH548U
2 JKuBble cucTeMBbl U UX U3y4YECHUE 2 https://m.eds00.ru/ST7SVKFTX
3 buonorus knetku 2 0.5 https://m.eds00.ru/5T7SVKFTX
4 XUMHYecKash OpraHu3aus KICTKH 10 https://m.edsoo.ru/YTLWW9JEO
5 CrpoeHue u QyHKIMH KIETKA 8 https://m.edsoo.ru/YTLWW9JEO
06
6 MCH BOIECTD 1 IPCBPATHCHUE SHEPTHH 9 1 https://m.edsoo.ru/MEETZ2D71
B KIICTKE
H
7 aCIICACTBEHHAs HHPOPMALIKA H 9 05 https://m.eds00.r/MEETZ2D71
peanuzanus €€ B KIETKe
8 JKu3HeHHEIN IUKIT KIIETKH 6 1 https://m.edsoo.ru/MEETZ2D71
9 CrtpoeHnue U pyHKIIUN OpraHU3MOB 17 1.5 https://m.edsoo.ru/MEETZ2D71
10 Pa3zmHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5 https://m.edsoo.ru/GF6W1A7C9
I'enernxa —
11 1ika — Hayla 0 HACTEACTEERHOCTH 1 2 0.5 https://m.edso0.ru/ONPNXJ7X6
W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 https://m.edsoo.ru/ONPNXJ7X6
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1 https://m.edso0.ru/ONPNXJ7X6
14 I'eneTuka yenoseka 3 0.5 https://m.eds00.ru/ONPNXJ7X6
15 Cenexuusi OpraHu3MoB 1 https://m.edsoo.ru/2EY34NEHR
b
16 MOTEXHONIOTHI H CHITTETIHCCKA 4 https://m.edso0.ru/2EY34NEHR
Ouosorus
17 Pe3epBHOE Bpems 1 https://m.edsoo.ru/FDB0O8R36J
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11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne i/ Konrpouabnsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe Pecypchl
padoTshI padoThI
1 Saposicieine HupaSBHTHe OPOMONHOMHBIX 4 https://m.eds00.ru/7F6R1ZROH
MIPEJICTABICHUIA B OMOJIOTUHU
2 MukposBontonus U €€ pe3yJibTaTbl 14 2 https://m.edsoo.ru/7F6R1ZROH
3 Maxkpo3BoroIus 1 €€ pe3yabTaThl 6 https://m.edsoo.ru/7F6R1ZROH
IT
4 POHXORICHILS 1 PASBITHG MM3HH Ha 15 1.5 https://m.edsoo.ru/OFLS81YB5
3emuiie
I _
5 POHEXOIICHHE HCioBeka 10 1 https://m.edsoo.ru/OFLS81YB5
aHTPOTIOTEHE3
DKOJIOTHS — HayKa O
6 BSAHMOOTHOMICHITIX OPTanisMon 1 3 0.5 https://m.edsoo.ru/ XNFOD96AA
HA/IOPTaHU3MEHHBIX CHCTEM C
OKpY>Karollen cpeon
7 OpranusMmel U cpesia OOUTaHUS 15 https://m.edsoo.ru/XNFOD96AA
8 OKoJ0rus BUAOB U NOMYJIALNAN 0.5 https://m.edsoo.ru/XNFOD96AA
€] 0 C)
9 KOJOTHA COODIIECTE. JKOMOTHHCCKHE 12 0.5 https://m.edsoo.ru/WXWAV S56F
CHCTEMBI
10 buocdepa — rimobanbHast skocucTema https://m.edsoo.ru/WXWAV S56F
11 UYenoBek 1 OKpysKaromas cpena https://m.edsoo.ru/\WXWAV S56F
12 PesepBHoe Bpems https://m.edsoo.ru/T3R3FWNQN
OBUIEE KOJIMYECTBO YACOB I1O 102 0 75
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoaensie — IpakTiiecikue fI[Sy‘ICHPIH :)lﬁ[()l;l;OBaTeanue
padoThI padoTshI pecypesI
1 buonorus kak KOMIIJIEKCHas HayKa U Kak 1
4acTb COBPEMEHHOI'0 O0LIECTBa
2 JKuBble cucTeMbl U X CBOMCTBA 1
YpoBHEBasi OpraHU3anus KUBBIX CUCTEM
4 HcTtopust OTKPBITUS U U3YyYEHUSI KIICTKH. 1
Knerounas teopus
Metoasl MOJNIEKYJIIPHON U KJIETOYHON
ouonoruu. [Ipaktuyeckas padora
5 «M3y4yeHne MeTo10B KJIETOYHON OUOIOTHH 1 05
(xpomarorpadus, nexrpodopes, '
TuddepeHaIbHOe HEHTPU(YTUPOBaHHUE,
ITLIP)»
6 XUMHYECKUH COCTaB KIETKU 1
7 MuHepalibHbI€ BEIlECTBa KJIETKH, UX 1
Ouosoruyeckas poib
Opranuyeckue BelecTBa KIeTKH — OEJIKH.
3 JlaGopatopHas pabota «OOHapyxeHue 1 05
0EJIKOB ¢ TOMOIIBIO0 KaUeCTBEHHBIX '
peaxkuuii»
9 CgoiicTBa, K1accupuKanys U GyHKIUN 1

OEJIKOB




OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU —

10
YTJIEBOBI

1 Opranuyeckue BeIecTBa KIETKH —

JIUTIAJTBI
Hyxneunoseie kucnorsl. JIHK u PHK.

12 JlaGopatopHas pabota «MccnenoBanue 05
HYKJICMHOBBIX KUCIIOT, BBIJICICHHBIX U3
KJIETOK PA3JIMYHBIX OPTaHU3MOB)

13 Crtpoenue u ¢pyukiuu ATO. [Ipyrue
nykieozuaTpudocarsr (HTD)

14 CexBennpoBanue [JHK. Metozs
T€HOMHKH, TPAHCKPUIITOMUKH, TPOTCOMHUKH

15 MeToibl CTPYKTYPHOM OHONIOTHH

16 Tunel knetok. [Ipokapuorndeckas kierka
Ctpoenune 3yKapuoTUYECKON KIIETKH.

17 [IpakTuueckas pabora «M3yueHue cBONCTB 0.5
KJIETOYHOU MEMOpaHbI»

18 IToBEpXHOCTHBII anmnapar KJIEeTKH
OnHoMeMOpaHHbIE OPraHOM bl KIIETKH.

19 [IpakTuueckas pabora «M3yueHue 05
JBYDKEHUS [IUTOIJIa3Mbl B PACTUTENbHBIX
KJIETKax»

[ToyaBTOHOMHBIE OPTaHOU/IBI KIICTKH:

20 MUTOXOHJIpHH, T1acTUbL. JlabopaTopHas 05
pabota «VccnenoBanue mia3Monnsa u '
JIeTIIa3MOJIN3a B PACTUTENIBHBIX KIETKAX)

21 HemeMOpanHble opraHOU bl KJIIETKH

22 Crpoenue u GyHKIUH s71pa




23

CpaBHUTEbHAS XapaKTEPUCTHKA KIETOK
sykapuort. JlabopaTopHas pabora
«M3ydeHune cTpoeHwHsI KIIETOK Pa3InIHbBIX
OpPTraHUu3MOB»

0.5

24

25

26

ACCUMUITSITIVS ¥ TUCCUMIIISLINS — JIBE
CTOpOHBI MeTaboan3Ma. THumbsl oOMeHa
BemecTB. JlabopaTopHas padora Ne5
«M3yveHune KaTaTuTHYECKON aKTHBHOCTH
(depMeHTOB (Ha IpUMepe aMUIIa3bl WIK
KaTaasbl)»

DepMEHTaTUBHBIN XapaKTep peaKkuu
KJIETO4YHOro MeTabonu3Mma. JlabopatopHas
pabota Ne6 «3yueHue hepMEeHTaTUBHOTO
pacILeIUIeHHs IEPOKCHUIa BOAOPOA B
PacTUTEIbHBIX U JKUBOTHBIX KJIETKAX)

benku-akTuBaTOPHI M OCIKH-UHTUOUTOPHI

0.5

27
28

ABTOTpO(DHBIN THIT 0OMEHa BEIIECTB

dorocunTes

29

30

31

XemocuHtes. Jlaboparopnas padora No7
«CpaBHeHue nporeccoB (OTOCUHTE3A U
XEMOCHHTE3a)

AHaspoOHbIe OpraHu3Mbl. Busisl 6posxeHus.

JlaGopatopHas pabota Ne8 «CpaBHeHHe
IIPOLIECCOB OPOKEHUS U JbIXaHUS

AdpoOHBIE OpPTraHU3MBL. JTaIlbI
HHEPreTHYECKOro oOMeHa

0.5

32

DHeprusi MeMOpPaHHOTO TpaJrueHTa
npoToHoB. Cunte3 AT®: pabora




npotoHHON AT®-cuHTa3bI

33 Peakiiun MaTpru4HOTO CHHTE3a
34 Tpanckpunuus — marpuunslii cuate3 PHK 1
35 Tpaucasus u e€ Tarnbl
36 KonupoBanue aMmuHOKUCIOT. Posib 1
pubocoM B OMocuHTE3€e OenKa
37 Opranuzanus reioMa y mpoKapuoT u 1
9YKapuoT
38 MornekynsipHble MEXaHU3MBbI SKCIIPECCHH 1
TEHOB Y 9YKapHOT
Bupycbl — HekneTouHbie (OPMBI KUZHU U
39 obsuraTHbIe MapasuThl. [IpakTuyeckas 1 0.5
pabota Ned4 «Coznanue Mojienu BUpyca»
40 BupycHbie 3a001eBaHuS Y€I0BEKa, 1
JKUBOTHBIX, PACTCHUN
41 HanotexHonoruu B OMOJIOTHH U MEIUITIHE
42 JKU3HEeHHBIN UK KIETKU
43 Matpuunslii cunte3 JTHK 1
Xpomocomsl. JlabopaTopnas padora Ne9
44 «M3yueHne XxpoMOCOM Ha TOTOBBIX 1 0.5
MUKpOTpenaparax»»
45 JleneHue KJIETKM — MHTO3 1
Tuns! kneTok. KapnokuHes u IUTOKHUHES.
46 JlabopaTtopnas padota Nel0 «Habmronenune 1 05
MHUTO3a B KJIETKaX KOHYHKA KOpEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»
47 Perysnsiius ’KM3HEHHOTO IUKJIA KIETOK 1




48

Opranusm Kak eIMHO€ LIEI0e

Tkanu pacrenuii. JlTaboparopHas pabora

49 Nell «M3yuenue TkaHel pacTeHUN» 05
TkaHM KUBOTHBIX U YEJIOBEKA.

50 JlaGopaTtophnast pabora Nel2 «M3yuenue 0.5
TKaHel )KUBOTHBIX»
Opranbl. Cucremsl opranoB. JlaboparopHas

51 paborta Nel3 «M3ydyeHue opraHoB 0.5
[[BETKOBOI'O PACTEHUS»

52 Ornopa Tena opraHu3MoB

53 JIBr>KeHHe OpraHu3MOB

o4 [Iutanue opranu3MoB

55 [TuTanue Mo3BOHOYHBIX )KUBOTHBIX.
[TuimeBapuTenbHas cucTemMa yejioBeka

56 JlpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YeroBeKa

58 TpaHcopT BelecTB y OpraHu3MoB

59 KpoBeHnocHas cucrema mo3BOHOYHBIX
KUBOTHBIX U Y€JIOBEKa

60 Beiaenenue y opranusmos

61 3amuTa y OpraHu3MoB

62 NMMyHHas cucTemMa dyenoBeka

63 PaznpaxumMocTh 1 peryisinus y
OpPraHu3MOB

64 ['ymopanbHast peryssius U dHIOKpUHHAS

CHUCTEMA XKUBOTHBIX U YCJIOBCKA




65

Dopmbl pa3MHOKEHHUSI OPTraHU3MOB

66
67

ITonoBsoe Pa3MHOXKCHUE

Meiios

68

l'amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. JIabopaTopHas pabora
«3yueHne cTpOCHUS MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpETapaTax»»

0.5

69

70

I/IH,I[I/IBI/II[yaJ'IbHOG Pa3BUTHUC OPIraHU3MOB —
OHTOI'CHEC3

3akJiaJika OpraHoB M TKaHEH u3
3apOIBIIICBHIX JINCTKOB

71

Poct Pa3sBUTHUC ) KUBOTHBIX.
JlaGopaTtopHnast pabora «BrlisiBiieHHe
MPU3HAKOB CXOJCTBA 3apOIbIIICH
MIO3BOHOYHBIX JKUBOTHBIX)

0.5

72

73

74

PasMHOXeHUE U pa3BUTHE PACTEHU.
JlabopaTtopHnas pabota «CTpoeHue opraHoB
Pa3MHOXKEHHUS BBICIIUX PACTCHHUI»
HcTopust CTAaHOBJIEHMSI U Pa3BUTHUSA
TEeHETUKHU KaK HayK1

OCHOBHBIE TIOHATHUS U CUMBOJIBI T€HETHUKH.
JlaGopatopHas pabota «J{po3oduia kak
00BEKT FeHETUUYECKUX UCCIICOBAHUI»

0.5

0.5

75

3aKOHOMEPHOCTH HaCJIeA0BaHUS
MPU3HAKOB. MOHOTHOpHIHOE
ckpemBanue. [Ipaktuueckas pabota
"HN3yueHue pe3ynbTaToB MOHOTHOPUHOTO
CKpeLIMBaHus y Apo30duinr"

0.5




[uTonornueckrne OCHOBBI MOHOTHOPHTHOTO

76 1
CKpEIIMBaHUSA
77 AHanuzupyroiiee ckpeuuBanue. Hernonnoe 1
JOMUHUPOBAHHE
JuruGpunHoe ckpeniyBaHue.
78 [IpakTuueckas padora «M3yueHue 1 05
pe3yJIbTaTOB TUTHOPUIHOTO CKPEIIUBAHUS '
y IpO30(HITBD»
79 [{uTonmornyeckue OCHOBBI JUTUOPUTHOTO 1
CKpEIIUBAaHUS
80 CueruieHHOE HacJeI0BaHUE TIPU3HAKOB 1
81 XpoMOCOMHasI TEOPHS HACIICICTBEHHOCTH 1
82 I'eneruka mona 1
83 I'eHoTHII KaK [€JIOCTHAS CUCTEMA 1
84 I'eneTnyecknii KOHTPOJIb PA3BUTHUSA 1
pacTeHHi, )KUBOTHBIX U YEJIOBEKa
85 M3MeHunBOCTh NPU3HAKOB. Busl 1
U3MEHYHUBOCTH
86 MonudukamonHas U3MEHYHBOCTh 1
BapuanuvoHHBIN psia U BapUallMOHHAs
kpuBas. JlaboparopHas padota
87 «HccnenoBanue 3aKkOHOMEPHOCTEN 1 05
MOIU(PUKAITTOHHON H3MEHYMBOCTH. '
[TocTpoenne BapHallmoOHHOTO psiia U
BApUALIMOHHON KPUBOII»
88 ['eHoTHTIMYECKAST N3MEHUNBOCTb. 1
KomOuHaTHBHAs N3MEHYMBOCTh
89 MyTarnmoHHas U3SMEHYUBOCTb. 1 0.5




[IpakTuyeckas padora «MyTtanuu y
Jpo30¢uIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

90

91

92

3aKOHOMEPHOCTH MYTallMOHHOIO IIpo1ecca.
ONUreHeTHKa 1 SIUreHOMHUKa

['eneruka yenoseka. [IpakTuueckas pabota
«CocTraBieHue 1 aHaIu3 POAOCIOBHOIN

MeToasl METUIIMHCKON T€HETUKHU

0.5

93

94

95

96

3Ha‘~I€HHe MGHHHHHCKOﬁ T'CHCTHUKU B
HpeI[OTBpaHIGHI/II/I " JICUCHUHU I'CHCTHYCCKUX
3200J1€BaHNI YETIOBEKA

OCHOBHBIE TIOHATHS CEJIEKIUU.
JlaboparopHnas pabota «3ydyeHue copToB
KYJIbTYPHBIX PACTEHUN U TIOPOJ TIOMAITHUX
YKUBOTHBIX)

MeToap! ceaeKIIMOHHON paboThl.
JlaGopatopHas pabota «3yueHne MeToa0B
CEJICKLIUH PACTECHUN»

JlocTr>KeHMs CeJIeKIMU PACTEHUN 1
*UBOTHBIX. [IpakTueckas padora
«IIpuBUBKa pacTeHUI»
[Tpodopenrarus.

0.5

0.5

97

CoxpaHeHue, U3y4eHHe U UCI0JIb30BaHUE
TE€HETUYECKUX PECYPCOB

98

99

buotexHosorus Kak Hayka U OTpacib
nponsBojacTBa. [IpakTrueckas padbora
«3yueHne 00beKTOB OMOTEXHOIOTHUI

OcHOBHBIC HaIlpaBJICHUA CHUHTETUYECKOM

0.5




OouoJIoTnun

100 XpOMOCOMHAsI ¥ T€HHAsI HH)KEHEPHS 1
101 MeaunuHcKe OMOTEXHOJIOTHI 1
102 PesepsHbiil ypok. IloBTOpeHue, 1
0000111eHNEe, CUCTEMATH3AIHS 3HAHUI
OBILEE
HIEE KOJIMYECTBO YACOB I10 102 135

I[TPOT'PAMME




11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara udposBbie
n/n Tema ypoka Bcero Konrpoanneie  TIpaxTuieckue fI[Sy‘ICHPIH :)lﬁ[()l:ll;OBaTeJIbele
padoThI padoTshI pecypen
1 OpodoniionHast Teopust Y. JlapsuHa 1
5 JIBHoKyIHME CHIIBI SBOJIFOLMU BUAOB 1O Y. 1
JapBuny
3 Bbopn0Oa 3a cyiiecTBoBaHMEe, €CTECTBEHHbIIN 1
1 UCKYCCTBEHHBII 0TOOD
4 dopMUpOBaHUE CHHTETUYECKOU TeOpUHn 1
HBOJIIOLIMH
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1
MUKPOIBOJIIOIHS 1 MAaKPOIBOIFOIIHS
5 [Momymsimus — sneMeHTapHas eIMHULIA 1
HBOJIIOIIH
3aKOH reHeTHYecKoro paBHoBecus Jx.
7 Xapau, B. BaitnOepra. JlabopatopHas 1 05
pabota Nel «BplsiBIIeHHE U3MEHYMBOCTH Y '
oco0eilt 0HOTO BHJIa»
8 DOneMeHTapHbIe GaKTOPHI 3BOIIOLUU 1
9 Dddext ocHoBarens. dpdext 1
OYTBIJIOYHOTO TOPJIBIIIKA
10 Murpauuu. M30numuu nonymsuuii: 1
reorpaduueckas, Ouonormueckas
11 EctecTtBeHHbI 0TOOp — HanpaBISIOLINI 1

(hakTOp IBOTFOITUHN




12

[TosoBoit oTOOP

13

[TpucrocoOIeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPOIBOJIIOIHH.
Jlaboparopnas pabota Ne2 «l3ydenue
apoMop(h030B ¥ HINOAAANITAIIUHN Y
pacTeHUH U KUBOTHBIX)»

0.5

14

[Ipumeps! npucnocodaeHU Y OpraHu3MoB:

Mopdonoruueckue, GU3NOIOTHUECKHE,
OHMOXMMUYECKHUE, ITIOBEICHUYECKHUE.
Jlaboparopuas pabora Ne3
«[IpucnocobneHns oOpraHu3MoB U UX
OTHOCHUTEJIbHAS 11eJIECO00Pa3HOCTDY

0.5

15

16

Bun, ero kpurepuu u CTpykTypa.
Jlaboparopuas padota Ned «CpaBHeHUE
BHJIOB 110 MOP(HOJIOTHUECKOMY KPUTEPHIOH

Crpykrypa BUIA

0.5

17

BunoobpazoBanue kak pe3yabTaT
MHUKPOIBOJIOIUU

18

19

CBs3b MHKPO3BOJIIOIHUU U STTHACMHUOJIOTUN

MaKpOBBOJ'IIOI_II/ISI. ITameonTONMOrNYECKHE
MCTOAbI U3Y4YCHUA 3BOJIFOIUN

20

buoreorpaduueckre METOIbI U3yUCHUS
3BOJIIOLIMU

21

22

OMOpPHOTOTHYECKHE U CPAaBHUTEIHHO-
MOP(OJIOTHIECKUE METO/IBI U3YICHUS
ABOJIIOIUA

MOJ'ICKy.TISIpHO-TCHCTI/I‘-ICCKI/IG,
OHMOXMMHUYECKUE U MaTEMaTUUECKUE




MCTOABI U3Y4YCHUA 3BOJIIOIUN

23 OO61mre 3aKOHOMEPHOCTH BOJIIOLUH
24 AnanTtuBHas paguanus. HepaBHOMepHOCTB
TEMIIOB 3BOJIOIUU
o5 HayuHblie runmoTessl IpoOrCX 0K ISHUS
KU3HHU Ha 3emJie
26 JloHay4HBbI€ MPEACTABICHUS O 3aPOXKICHUU
KU3ZHU
97 OCHOBHBIE 3TaIlbl HEOPraHUIECKON
HBOJIIOLIMH
28 ['unoTe3sl 3apoKACHNUS )KU3HU
UcTopus 3emau 1 MeTO/IbI €€ U3YUCHHUS.
29 Jlaboparopnas padota Ne5 «3yuenue u 05
OIMCaHNE UCKOMAEMbIX OCTaTKOB JIPEeBHUX
OpPTaHHU3MOBY
30 Hauanbnble 3Tansl oprannyeckoin
HBOJTIOIINH
31 DBOITIOLUS DYKApUOT
OCHOBHBIE 3TaIlbl BOTIOIUU
39 pacturensHoro Mupa. [Ipaktudeckas 05
pabota Nel «M3yueHue ocobeHHOCTEMN '
CTPOCHHUS PACTCHHH Pa3HBIX OTIIEIIOB)»
33 OCHOBHBIE 3TaIlbl BOJIOIUU KUBOTHOTO
MUpa
DBOJIIOLHS KUBOTHBIX. [IpakTrueckas
34 pabota No2 «M3y4yeHne ocoOeHHOCTEH 0.5
CTPOEHHSI TO3BOHOYHBIX KHBOTHBIX)
35 Pa3BuTHe u3HM Ha 3eMIie 10 3paM U




nepuojam

MaccoBbie BbIMHUPpAaHHUA — 3KOJOT'MYCCKUE

36 KPHU3HUCHI MPOIILIOTO

37 CoBpeMEHHBIN SKOJIOTUYECKUH KPU3HUC, €TO
0COOEHHOCTH

38 CoBpeMeHHas cCTeMa OPraHMYECKOTo
MuUpa

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI
OpPTraHU3MOB

40 AHTPOIOJIOTHS — HayKa O YeJIOBEKe

41 Passutne npeacrasnenuii o
MIPOUCXOXKACHUH YEIOBEKA
MecTo yenoBeka B CUCTEME
opranuyeckoro mupa. JlabopatopHas

42 pabota Ne6 «M3ydueHne ocoOCHHOCTEM 0.5
CTPOCHUSI CKeJleTa YeIIOBEKa, CBI3aHHBIX C
MIPSIMOX 03K ICHHEM )

43 JIBM>KyIIMe CUiIbl aHTPOTIOreHE3a

44 CooTHo1ieHrne OMOJIOTHYECKUX U
COITMANTBHBIX (PAKTOPOB B aHTPOIIOTEHE3E

45 OCHOBHBIE CTaJI1 AHTPOIIOTE€HE3A

46 [Taneorenerrka u NajeoreHOMHUKa

47 DBOJIIOLHS COBPEMEHHOT'O YEJIOBEKA
Yenoeueckue pacel. [IpakTudeckas

48 pabota Ne3 «3yueHne SK0JIOTHYeCKUX 0.5
ajlanTanuii 4YeJIoBeKa»

49 MeXIuCIUTUTMHAPHBIE METO/IBI

AHTPONOJIOTUH




50 3apokeHUE U Pa3BUTHE IKOJIOTUN 1
Mertoub! skonoruu. Jlabopatopnas padora

o1 «M3yueHne METOA0B IKOJOTHUECKUX 1 0.5
HCCIIE0BAHUI»

59 3Ha4YeHHE 3KOJIOTMYECKUX 3HAHUM IS 1
YeJoBeKa

53 Okonorndyeckue GaKTopsl 1
Abuornyeckue paktopbl. CBET Kak

54 skosiormueckuii pakrop. JlaboparopHas 1 05
pabota «BpIsBICHNE TPUCTIOCOOICHUIA '
OPTaHU3MOB K BIIUSTHUIO CBETa
Aobuotnueckue dakropsl. Temmneparypa
KaK 9KOJIOTUYECKUN (haKTop.

55 Jlaboparopuas pabota «BrisiBicHHE 1 0.5
MPUCIIOCOOTICHUI OPTaHU3MOB K BITUSTHHIO
TeMIIepaTypbi»
AbuoTtnueckue pakropsl. BiraxxHOCTh Kak

56 sKosiorudeckuit gpaxtop. JlaboparopHas 1 05
pabota «AHATOMHUYECKHE 0COOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

57 Cpenpl 0OuTaHUs OPraHU3MOB 1

58 Bronornveckne puTMsl 1

59 XKuznennsie GopMbl OpraHu3MOB 1

60 bruotnueckue hakTopsr 1
3HayeHrne OMOTUYECKUX B3aUMOIECHCTBUI

61 JUIsl CYIIECTBOBAHMS OPraHU3MOB B cpeJie 1
oOuTanus

62 DKOJIOTUYECKHE XapaAKTEPUCTUKU 1




JU0)14"A1200050%¢

OCHOBHBIE TTOKa3aTeIIN IIOIMYyJIAINH

63 YHCIICHHOCTD, INIOTHOCTh, BO3pACcTHAS U
MI0JIOBAsA CTPYKTYpa
OCHOBHBIE TIOKA3aTEIH MO YJISIIHH:

64 POXKJ1aeMOCTh, TPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPAIIUU

65 DKOJIOTUYECKAst CTPYKTYPa MOMYJISIIHH

66 JlnHaMuKa MONYJISIINAN U €€ peryIsnus

67 KpuBsie pocta YnMCIIEHHOCTH MOMYJISIINH.
KpuBbie BbDKHUBaHHS
DKOJIOTHYECKas HHUIIIA BHJIA.

68 Jlaboparopnas padota «IIpucrnocobnenus 0.5
CeMSIH PACTCHHI K PACCEICHUIO

69 Bun kak cucrema nomyssui

70 3aKOHOMEPHOCTH MOBECHHS U MUTPALIUI
KUBOTHBIX

71 Co00111€CTBO OpraHu3MOB — OHOIIEHO3

72 DKkocucTeMa Kak OTKpbITas CUCTEMA

73 KpyroBopot BelecTs 1 MOTOK SHEPTUU B
IKOCHUCTEME

74 OCHOBHbBIE TIOKA3aTEeIN IKOCUCTEMBI

75 DKOJOTHYECKHEe MUPaMHIbI

76 N3menenns cooOIecTB — CYKIIECCHHI

77 [TpupoHbIe 5KOCUCTEMBI. DKOCHCTEMBI
03ep 1 peK. DKOCUCTEMbI MOpeil U OKEaHOB

78 [IpupoaHbIE S5KOCUCTEMBI. DKOCUCTEMBI




TYHJAP, JIECOB, CTEIIEH, ITYCTHIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI

80 Ypboakocucremsl. [IpakTudeckast pabora 05
«3yuenne u onrcanue ypoosKOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
HKOCUCTEMAX
MexaHu3Mbl BO3JICHCTBYS 3arpsi3HEHU N

82 pa3HBIX TUIIOB Ha CYOOPraHU3MEHHOM,
OpPTraHU3MEHHOM, MOMYJISIIUOHHOM U
KOCHCTEMHOM YPOBHSIX

83 buocdepa — obmemianerapHas 06009Ka
3emnn

84 VYuenue B. U. Bepnanckoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouochepsl

86 KpyroBopotsl BeliecTs u
OMOTeOXUMHUECKUE IIUKIIbI

87 3oHanbHOCTH Ouochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6uOCheps!

89 DKOJIOTHYEeCKHE KPU3UCHI U UX TPUUHHBI

90 BosneticTBue genoBeka Ha 6nochepy

01 AHTpPONOr€HHOE BO3/ICUCTBHE HA
pPaCTUTENbHBIN U )KUBOTHBIN MU

92 OxpaHa npupos!

[Ipodopuenranus.




OCHOBHBIE IPUHIUIIBI YCTOHYUBOIO

%3 Pa3BUTHSI YEIIOBEUECTBA U TIPUPOJIBI 1
PanmonansHOe MPUPOAOIOIL30BAHNE U

94 COXpaHEHHE OMOIOTHIECKOTO 1
pa3zHooOpa3us 3eMiaun

95 Oﬂ606l.u€HH€ 1o TeMe «MHKPOIBOJIOLHS U 1
e€ pe3ysIbTaThD»

96 Oﬂ606l.u€HH€ o Teme «MaKpOdIBOIOIUS U 1
e€ pe3ysIbTaThl»

97 O6o06menne no Teme «IIpoucxoxaenue u 1
pa3BUTHE )XU3HU Ha 3eMIIe)

08 Oo6o06menue o Teme «IIpoucxoxaeHue 1
YeJI0BEKa — aHTPOTIOTCHE3)

99 O060061IeHre 10 TeMe «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHUSX OPTaHU3MOB)

100 O600menue mo Teme «OpraHu3Mbl U cpejia 1
oOuTaHMSN

101 O606meHIEe o TeMe «IKOJIOTUS BUJIOB U 1
TIOTTYJISIIIH I

102 O600mmenue mo Teme «buocdepa — 1
rio6anpHast IKOCHCTEMa)

OBIIEE KOJIMYECTBO YACOB I10 102 75
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IPOBEPSIEMBIE HA EI'D 110 BUOJIOTNU TPEEOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpedoBaHMS oOpa3oBaHus

ChopMupoBaHHOCTh 3HAHUW O MECTE U POJH OHOJIOTUH B CHCTEME
€CTECTBEHHBIX HayK, B (dhopMUpOBaHUH COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MUPA, B MO3HAHUU 3aKOHOB IMPUPOJIBI U
pEIICHUH KU3HCHHO BAKHBIX COIMAJIbHO-3TUYCCKUX, SKOHOMHYUCCKHUX,
HKOJIOTUYECKUX MPOOIIEM YETOBEYECTBA, a TAKXKE B PEIICHUU BOIIPOCOB
PaIMoOHAILHOTO MTPUPOAOIIOIE30BaHNUS, B (DOPMUPOBAHUH [IEHHOCTHOTO
OTHOIICHHS K MPHUPOJIE, OOIIECTBY, YEIOBEKY; O BKIIA/Ie POCCUHUCKUX U

SaPY6e)KHBIX y‘léHbIX — OHMOJIOTOB B Pa3sBUTHE OHOJIOruU

Brnanenune cucremoil 3HaHMI 00 OCHOBHBIX METOAAX HAyYHOTO
MO3HAHMS, UCIIOJIb3YEMBIX B OHMOJOTMYECKHUX MCCIICTOBAHUSAX JKHBBIX
O0OBEKTOB M D3KOcHCTEM (ONUCaHWe, W3MEpEeHue, MPOBEACHUE
HaOJt0/IeHNH); CHocoO0aMM BBISBIEHUS W OLIEHKM aHTPONOIEHHBIX
W3MEHEHUH B IIPUPOJIE.

2 YMeHHe BBIIBUTaTh THIOTE3bI, MPOBEPATH MUX JKCIIEPUMEHTATLHBIMU
cpeactBamu, (GOpPMYIHpYS IIeNb HWCCIEAOBAaHUS, aHATU3UPOBATH
MIOJTyYEHHBIE PE3YJIbTAThI U J1€1aTh BHIBO/BI.

BbIsiBIIeHHE 3aBUCHMOCTH  MEXJy HCCIEIyeMbIMH BEIMYHMHAMH,
00BSICHEHUE TIOTYYEHHBIX PE3yNIbTaTOB U (HOPMYITUPOBAHHE BEIBOJIOB C

HCITIOJIb30BAHUEM HAYYHBIX HOHHTHf/’I, TeopI/Iﬁ " 3aKOHOB

YMeHue BiafeTb CHCTEMOM OHOJOTMYECKHX 3HAaHUM, KOTOpas
BKJTIOYAET: OCHOBOIIOJIATAIOIINE OWOJOTHYECKHE TEPMHUHBI M TIOHSATHS
(K¥3Hb, KJIETKA, TKaHb, OpraH, OPTraHu3M, BHI, TOMYISIMS, YKOCHCTEMA,
Ouorieno3, omocdepa; MeTaboIM3M, TOMEOCTa3, KIETOYHBIA WMMYHHUTET,
OvocuHTe3 Oenka, OMONONIMMEPHI, JUCKPETHOCTh, CaMOpETyJIsLus,
CaMOBOCITPOU3BE/IEHHE, HACJIE/ICTBEHHOCTH, W3MEHUYHBOCTb,
HHEPro3aBUCUMOCTb, POCT U PAa3BUTHE);

Ouosornyeckue Teopuu: kietoyHas Tteopus T. IlIBanna, M.
[llneitnena, P. BupxoBa; KiIOHaJIbHO-CEIEKTUBHOIO MMMyHHTeTa [I.
Opnux, .M. MeuHnkoBa, XpOMOCOMHAsi T€OpUsl HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apojpimeBoro cxoacrsa K. Bapa, sBomtormonHas

teopuss Y. JlapBuHA, CHHTETHYECKas TEOPUS DSBOJIIOLHUH, TEOPHUS




antpororene3a Y. JlapBuna; Teopusi Ouoreonenoza B.H. Cykauépa;
yuenre H.W. BaBunoBa o meHTpax MHOrooOpa3us M HMPOHCXOMKICHUS
KyJbTYpHbIX pacTeHuit, yudeHue A.H. CeBepuoBa 0 mOyTIx u
HampaBJIeHUsX 3BojroIUH, yueHue B.W. Bepnanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3us MOTOMKOB IIEPBOTO MOKOJICHUS, PACILCIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacjeqoBaHMs MpusHakoB [. Mennens;
CUEIUIEHHOTO HAacJIeIOBaHUs IPU3HAKOB W HapyLIEHUS CUEIUICHUS
reHoB T. Moprana; roOMOJIOrMYECKUX PSAJOB B HACJIEICTBEHHOU
nsMenunBoctd H.M. BaBunoBa; renetrmueckoro pasHoBecus JIxk.
Xapnu u B. BaiinGepra; 3apogsimeBoro cxonactsa K. bapa;
ouorenernyeckuit 3akoH J. ['ekkens, @. Mromiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIUJIEMEHTAPHOCTH);

npaBwia (MuauMmyma fO. JIubuxa, sKon0ruueckoi mupaMuibl 4UCed,
OMOMAacChl U SHEPTUH);

runote3bl (koanepsatHoi A.M. Omnapuna, mepBuuHOro OyiboHa JIXK.

Xonpetina, mukpocdep C. @okca, pudozuma T. Uek)

YMeHue peuarb IMOHCKOBBIC OMOJOrHYECKHUE 3aJda4l, BBbIABIIATH
IMPUYINHHO-CJIICACTBCHHBIC CBsA3HU MCXKOY HCCIICAYyCEMbIMU
OHOJIOrMYECKUMHU 06”I)€KTaMI/I, mnmpoueccamMm W ABJIICHUAMU; OCIIATh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHWHU ITOJIYUCHHBIX PE3YJILTATOB,

COCTaBJIATL I'CHOTHIIMYCCKUEC CXEMbI CKPCHIUBAHHA I PA3HbBIX THUIIOB
HaCJICAOBaHUA MPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI IICPCHOCA

BCHICCTB U DHEPIMU B OKOCUCTEMAX (HGHI/I IUTaHusA, IIUIICBLIC CCTI/I)

YMeHue ycTaHaBIMBAaThb B3aUMOCBSI3M  MEXAY CTPOCHHEM W
(GYHKIUSMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHaMu U
CUCTEMAMH OPraHOB y pAcCTEHMH, JKMBOTHBIX U YEJIOBEKA; MEXAY
JTaraMu 0OMEeHa BELIECTB; TalaMy KJIETOYHOI'O LIMKJIA U KU3HEHHBIX
LMKJIOB OPraHU3MOB; dTaraMy ’MOPUOHATILHOTO Pa3BUTHS; TEHOTUIIOM
u ¢deHotunoM, ¢eHoTurnoM U GaKTopaMu Cpelbl  OOUTaHMS,
IpoLeccaMi  JBOJIIOLMM; JBWKYLIIUMH CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTAMHU DPA3JIMYHBIX AKOCUCTEM U MPUCHOCOOTICHUSMHU K HUM

OpraHu3MOB

YMeHHe BBIACTATH CYIIECTBCHHBIE TPU3HAKH:

CTPOEHHS BUPYCOB, KJIIETOK MPOKAPHUOT M 3YKAPHUOT; OJHOKICTOYHBIX K
MHOTOKJICTOYHBIX OpPraHU3MOB, BHJIOB, OHMOTCOIICHO30B, SKOCHCTEM U
Oomochepsl; CTPOCHUS OPraHoB U CHUCTEM OpPTraHOB PACTCHH,
’KHBOTHBIX, YEJIIOBEKA; MPOIECCOB JKU3HEACATEIBHOCTH, MPOTEKAIOIIUX

B OpraHusmax paCTeHHﬁ, JKHUBOTHBIX M YCJIIOBCKA, OMOJOrHYSCKUX




mporieccoB: oOMeHa BemecTB  (MeTabonu3M), HH(pOpMamuu U
MIpEeBpaIleHHs] SHEPTUH, OpPOKEHUS, aBTOTPOPHOTr0 M TeTepoTpodHHOro
TUIOB TNHTaHUs, (POTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meio3a,
raMeToreHesa, 5SMOpHOreHe3a, MNOCTAMOPHOHAJIBLHOIO  Pa3BUTHA,
Pa3MHOXKEHHUS, UHINBUYaJbHOTO PA3BUTHUS OpraHu3Ma (OHTOIEHE3a),
B3aUMOJCUCTBUSA TI'€HOB, T€TEPO3UCA; JEUCTBUM HMCKYCCTBEHHOI'O
oTOOpa,  CTaOWJIM3MPYIOLIETro,  JBIXKYIIEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOI'O O0TOOpa; aJJIONAaTPUYECKOr0 M CUMIATPUYECKOro
BUZI000pa30BaHusl; BIUSHUS JBWKYIIMX CHJI 3BOJIIOLIMK HA TEHO(OH]
MOMYJISIIMK; TPUCHOCOOJIEHHOCTH OPraHu3MOB K Cpelae OOUTaHus,
YyepeloBaHMUs HAIPaBJICHUM 3BOJIIOLUM; KPYroBOpOTa BEILECTB MU

IIOTOKA SHEPIUH B 9KOCUCTEMAX

ChopMupOBaHHOCTb YMEHMS BBIIEIATH CYIIECTBEHHbIE IPHU3HAKH
BUPYCOB, KJIETOK IIPOKapMOT M JyKapuoT, OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJOB, OMOr€OLICHO30B U AKOCHCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEIECTB U MPEBpAILEHHs] SHEPIUU B
KJIeTKe, (DOTOCHHTE3a, IJIACTUYECKOI'0 M SHEPreTH4ecKoro ooOMeHa,
XEMOCUHTE3a, MHTO03a, Meilo3a, OIUIOAOTBOPEHUS, pa3BUTHS U
Pa3MHOXKEHHUS, UHIWBUYaJbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTeHe3a),
60pbOBI 32 CyILIECTBOBaHHE, ECTECTBEHHOTO 0TOOPA, BUA000pa30BaHMUS,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cCpele OOWTaHMs, BIHSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOI'€HHbIX U3MEHEHUI B dKOCHUCTEMAax
CBOEM MECTHOCTH, KPYrOBOPOTa BEILECTB U MpEBpAIllEHUsI YHEPTHH B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO M CHUMBOJMKY JUIS JIOKa3aTelbCTBa
POJCTBAa OPraHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYII; B3aUMOCBS3U
OpPTaHU3MOB W cpenbl OOWTAHWS; EIUHCTBA YEIOBEYECKHUX pac;
HEe00XO0IMMOCTH 37I0POBOTr0 00pa3a KHU3HU, COXPAHEHUS Pa3HOOOpa3us
BUJIOB M HKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHUS IPHPOIBI M

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIleHHBaTh HWHMOPMALUIO OHOIOTUYECKOTO
COJICpKaHUs; MHTEPIPETUPOBATH ITHUYSCKHE ACIEKTHI COBPEMEHHBIX
HCCleIOBaHnH B OnoIoTHH, MEIUIIHE, OHMOTEXHOJIOTHH;
paccMarpuBaTth rI100aNbHBIC AKOJIOTUYECKHE poOIIeMbI
COBPEMEHHOCTH, (hOPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

MMO3UIIHAIO




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBbBIX HA EI'D
1O BUOJIOI'MHA

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

buonorusa xak HayKa. ’KuBble cucTeMbl U X HN3YUCHUEC
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1.3

CoBpemenHass OHOJOTMS — KOMIUJIEKCHAsE Hayka. buosjormueckue Hayku U
u3ydyaemble UMM MpoOsiembl. DyHAaMeHTaJdbHbIe, NMPUKIATHBIE W IMOUCKOBHIE
HAy4YHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HaueHue OwWoNOrMM B (OPMUPOBAHWHM COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kapTuHbel mupa. [Ipodeccun, cBsizanHble ¢ Ouonorueid. 3HaueHue OUONOTHH B
MPAKTUYECKOW JIESITEIbHOCTU YEJIOBEKa: MEAUIMHE, CEIbCKOM XO3SICTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

JXKuBble cuctembl Kak mpeAaMer u3ydeHus Ouonoruu. CBOICTBA KHUBBIX CHUCTEM:
€IMHCTBO XMMHYECKOIO0 COCTaBa, JUCKPETHOCTh M ILEJIOCTHOCTh, CIOXKHOCTH U
YHOPSIOYCHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOpPraHu3aLus,
CaMOBOCHPOU3BEICHUE, PA3/IPAKUMOCTh, UBMEHYMBOCTb, POCT U Pa3BUTHE.

YPpOBHU OpraHu3alMM JKUBBIX CUCTEM: MOJICKYJISAPHBIN, KJIETOUYHBIN, TKAHEBbIH,
OpraHu3MEHHBIH, MOMYJISUOHHO-BUA0BOM, 3KOCHUCTEMHBIHN
(buoreonieHoTuueckuii), OmocdepHsiif. IIporecchl, MPOUCXOIANINE B IKUBBIX
cucremax. OCHOBHbBIE TPU3HAKK >KUBOTO. JKU3Hb Kak (opMa CyIECTBOBAHUS

MaTepuun

Mertoapl Ouonornyeckoi Hayku. HaOmioneHue, u3MepeHHE, SKCIIEPUMEHT,
cucreMaruzanus, Mertaadanmui. IloHsTme o 3aBUCMMOM ® HE3aBHCHUMOM
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBepKa TUIIOTES.
HyneBas rumnore3a. Ilonstue BbIOOpKM U €€ pocTOBepHOCTb. Pa3bpoc B
Oouosiornyeckux JaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJYYEHHBIX pE3yJIbTaTOB.
[IpynunHBl HCKaXKEHUsT pe3yJbTAaTOB JKCIEpUMEHTA. [IoHATHE CTAaTUCTUYECKOTO

TECTa

Knerka kak Ouonorudeckas cucrema

2.1

Krnerka — cTpykTypHO-(QDyHKIIMOHANbHAS €AWHMIIA XKUBOro. Mcropus OTKpBITUS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[Ineinen, P. Bupxos). OCHOBHBIE NIOJI0KEHUSI COBPEMEHHOM KJIIETOUYHOMN TEOPHUH.
MeTo1b1 MOJIEKYIISIPHOM M KJIIETOYHOM OMOJIOTUH: MUKPOCKOIIHS, XpomMaTorpadus,
anexTpodopes, MeTOJ MEUYEHBIX aTOMOB, muddepeHnmranbaoe

LHEHTPUPYTUPOBAHUE, KYIbTUBUPOBAHHE KIECTOK

2.2

XUMHUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U yJIbTPaMUKpPOIIEMEHTHI. Boga u

e€ poJb KaK pacTBOPHUTENS, pEarcHTa, y4acTHE€ B CTPYKTYpPUPOBAHUHU KIIETKH,




TEIUIOpErysaiui. MuHepanbHbIe BEHIECTBA KIETKH, WX OHUOJOTHYECKas pOJlb.
Posib kKaTHOHOB M aHMOHOB B KJIETKE.

buonoruueckue mnonumepsl. benku. AMUHOKUCIOTHBIH COCTaB  OENKOB.
Crtpykrypbl OenkoBoii Mousekysbl. IlepBuunas cTpykTypa Oenika, MeNTHIHAS
CBA3b. BropuuHas, TpeTUyHas, 4YETBEPTUUHAs CTPYKTYyphl. [leHarypamus.
CaoiictBa 6enxoB. Knaccudukanus 6enkoB. buonorunueckue GpyHKIum 6enKoB.
VYrneBonpl. MoHOcaxapuipl, AUCAXapUAbI, OJIMTOCAXAPUAbl U IOJIUCAXAPUIBIL.
OO0muit mmaH cTpoeHuss W (PU3MKO-XMMUYECKHE CBOICTBA  yIJeBOJIOB.
buonorudeckue GyHKIIUU YTIIEBOIOB.

Jlumuner.  TuapodruibHO-rUApOdOOHBIE cBolicTBa. Kiaccudukamus JwmmuaoB.
Tpurnuuepunsl, dochonunuasl, BockH, cTepouabl. buonorumdeckue ¢GyHKIUU
munuaoB. O0mre cBoicTBa OUONIOrMYECKUX MEMOpaH — TeKy4ecTh, ClIOCOOHOCTD
K CaMO3aMBIKaHHUIO, TIOJTYIPOHUIIAEMOCTb.

HyxneunoBbie kucinorsl. JIHK u PHK. CrpoeHne HYKJIEHMHOBBIX KHUCIOT.
Hyxneoruasl. IIpunnun xommnementapuoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoitHas cniupans. MectoHaxoxaeHue u ononoruueckue ¢pynkuu JJTHK.
Bunel PHK. @ynkunun PHK B knetke.

Crpoenue wmosekynsl AT®. Makposprudueckue cBsi3u B MoJiekyine ATO.
buonoruueckue pynkiun AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX QYHKIIUHU B
kietke. CekBennposanue /JHK.

CtpykTypHast Ouosiorusi: OMOXUMHUYECKHE U OWO(DU3UYECKHE WCCIICIOBAHUS

COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJT

2.3

Tunsl  kiIeTok: dSykapuoTHueckass U npokapuotuyeckas. CTpyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHUs KIETKH.

Crpoenue mpokapuotudeckoil kineTku. Kierounas cTeHka OakTepuil M apxei.
Oco0eHHOCTH CTpOeHUsi TeTepoTpo(PHON M aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapUoT B OMOIIEHO3aX.

Crpoenre U (PyHKIIMOHHMpPOBAHHWE SYKAPHOTHUECKOW kieTku. IlmazmaTuueckas
MeMmOpana (rutazmanemma). CTpyKTypa Iuia3MaTudeckoil MmeMmOpansl. TpaHcnopt
BEUIECTB uepe3 IUIa3MaTUYeCKyr0 MeMOpaHy: maccuBHbIM  (nuddysus,
obOneryénnass nud@ysus), aKTUBHBIN (TMEPBUYHBIA U BTOPUYHBIA AKTUBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PabGota HaTpuii-KaaneBoro
Hacoca. DHJOLUMTO3: MUHOLMUTO3, (aronuro3. Dk30uuTo3. KierouHas cTeHka.
Crpykrypa 1 GyHKIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

Hutommaszma. IluTo3oms. Ilutockener. JIBuxkenuwe murTominasmel. OpraHouabl
kIeTkd. OpHoMeMOpaHHBIE OpraHOMABI KIJIETKU: DJHJIOIUIa3MaTU4ecKas CeTb
(OIIC), anmapar ['onbmku, TU30COMBI, UX CTpoeHHE U (yHKUIMU. B3anmMocBs3b
OJTHOMEMOpaHHBIX OPraHouA0B KJIeTKH. CTpOEHHE TpaHyJIPHOIO PETUKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MemOpaH. [mamkuit




2.4

(arpaHyJspHBINA) SHAOIUIA3MAaTHYECKUN peTuKyinyM. CekpeTopHas QyHKUUSA
annapata ['onpmxu. TpaHcmopT BemiecTB B KieTKe. Bakyonu pacTUTEIbHBIX
kietok. Kierounslii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUIBI KJIETKU: MUTOXOHPHH, IUTACTUBL.

Crpoenre W (pyHKIMM MHUTOXOHIAPUN M TuacTH. llepBUYHBIE, BTOPUYHBIE U
CIIO)KHBIE  TUIACTUABl  (POTOCHHTE3UPYIOUIMX  JYKapuoT.  XJIIOPOIUIACTHI,
XPOMOILIACTBHI, JISMKOIUIACTHI BBICIIMX PACTEHUM.

HememOpannble opranougsl kinetku CrpoeHue M (QYHKIUM HEMEMOpaHHBIX
OpPraHouJIOB KJIETKH. Pubocombl. MukpoduiaameHTsl. MplieyHble  KIETKH.
MuxkpotpyOouku. Kierounslii nenrp. CrTpoeHHE U [BHUXKEHHE SJKITYTUKOB H
pecHrueK. MUKpOTpYOOUKH LIUTOIIAa3MbL. LIeHTpHOIb.

Snpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOEHHE U
¢bynkuuu. SnepHbiii OenkoBBIA MaTpukc. IIpocTpaHCTBEHHOE pPACHOJIOKEHHE
XpoMOcoM B HHTep(]a3HOM sizipe. benku xpoMaTnHa — TUCTOHBI.

Knerounsle BrmodeHus. CpaBHUTENIBbHAs XapaKTEPUCTHKA KJIETOK JyKapHOT

(pacTUTENbHOM, )KUBOTHOU, TPUOHOIN)

AccuMWISIIMSL U JTUCCUMWIISLIUMSA — JIB€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEILIECTB: aBTOTPO(HBIN W TeTepOTpO(dHBIA. YuacTue KUCIOpoda B OOMEHHBIX
mporeccax. DHepreTuyeckoe ooOecriedeHue KIeTKH: mpeBpaiieHne ATO B
OoOMeHHBbIX Tmporeccax. DepMEHTATUBHBIA XapakTep peakUuuil KJIETOYHOIo
MeTabonu3ma. DepMEeHThl, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JIEHUCTBHSL.
Kodepmentsl. Otianuns GpepMEHTOB OT HEOPTaHWYECKUX KaTaau3aTopoB. benku-
aKTUBAaTOpPbl U OENKU-UHTMOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEepMEHTAaTUBHBIX
peaxiuii oT pa3NIUuyHbIX (PaKTOPOB.

IlepBUYHBI CHHTE3 OpPraHMYECKUX BemecTB B kierke. dortocuHTe3. Ponb
XJIOpoIiacToB B mporecce (orocuHTeza. CBeroBas W TeMHOBas (asbl.
[IponykTuBHOCTE (QoTOoCHHTE3a. BiusHue pa3nuuHbIX (aKTOPOB Ha CKOPOCTh
¢dorocunTe3a. 3HaueHne HOTOCUHTE3A.

XemocuHTe3. PazHooOpa3ue opraHM3MOB-XE€MOCHUHTETHKOB: HUTPUDUIUPYIOLIUE
OakTepuu, XKeae300aKTepuu, cepoOaKTepHu, BOAOPOAHBIE OakTepuu. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHbIe OpraHu3Mbl. Bunel Opoxenus. [IpogykTel OpoxkeHHS H HX
UCIOJb30BAHUE YENOBEKOM. AHA’pOOHBIE MHKPOOPTraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHHU U BO30YIUTETN OOJIE3HEH.

AspoOHBIE OpPraHW3MbI. DTambl dHEpreTudeckoro oomena. IloaroroBuTenbHBII
sTan. [ MKoian3 — 6eCKUCIOPOIHOE PACIICTIIICHHUE TIIOKO3BI.

buonornueckoe oxkucieHUE, WIM KIETOYHOE JblXxaHHe. Poinb MUTOXOHIpUK B
mporeccax OHMOJIOTUYECKOT0 OKHCJICHHUS. [Muknuueckue peaxiuu.

OxucnurensHoe dochopunupoBanue. [Ipeumymecrtsa aspoOHOro mytu oOMeHa




2.5

BEIIIECTB Mepe aHa3POOHBIM. DPPEKTUBHOCTh YHEPTETUIECKOTO 0OMEHa

Peakuuu matpuyHoro cuHTe3a. [IpuHIMI KOMIUIEMEHTApHOCTH B PpEaKLUAX
MaTPUYHOTO CHHTe3a. Peannzanus HaciaencTBeHHOM nHpopmarmu. I eHeTnyeckuii
KoJI, ero csoucrBa. Tpanckpumnuusa — Marpuusblidi cuHTe3 PHK. IIpuHnummnsr
TPAHCKPUIILIUU: KOMILJIEMEHTAPHOCTh, aHTHUIIAPAILIEIBHOCTh, ACUMMETPHUYHOCTb.
Tpancnauus u e€ stanbel. Yuactue TpancnoptHbix PHK B OuocuHTe3e Oenka.
VYcnoBust OuocuHTe3a Oenka. KomupoBanwe amuHOKUCIOT. Ponms pubocom B
O6uocuHTese Oenka.

Opranu3zaiys reHomMa y IpoKapuoT U SyKapuoT. Perynsuust akTHUBHOCTU T'€HOB Y
npokapuot. ['mnoreza onepona (®. XKakob6, XK. Mano). Perymsmus oOMeHHBIX
IIPOLIECCOB B KieTKe. KileTouHbIi roMeocTas.

Bupycsl — HekierouHbsle (OpPMBI JKHU3HH M oOnHMraTHeie napasutbl. CTpoeHHe
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKkTepruodaros.

BupycHbie 3a0oneBanus uenoBeka, >KUBOTHBIX, pactenuid. CIIMJ], COVID-19,

conuaJibHbIC U MCIUITNMHCKHUEC HpO6JI€MI)I

2.6

Knerounsnii mwmkn, ero mepuonbl U perymsiusa. HWurepdasza u  MUTO3.
OcobeHHOCTH TIPOIecCcOoB, NpoTekammx B uHTEpdasze. [loaroroBka KIeTKH K
nenenuto. IlpecunreTnueckuii  (MOCTMUTOTHYECKWI), CHHTETHYECKHA U
MOCTCUHTETUYECKUH (TPEMUTOTUUECKUI) TepHO/Ibl HHTEP(ha3bI.

Marpuunsiii cunte3 JIHK — permukanus. Ilpuanunsr perumkanuu  JHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIM CHHTE3, AHTHUIIAPAUIEIBHOCTD.
Mexanusm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! n
Tenomepasa. XpPOMOCOMHBIH HAa0Op KIETKM — KapuOTHM. JIMIUIOMAHBIA U
rarion bl - Habopbl XpoMocoM. ['omonorumynsle Xpomocombl. IlojoBbie
XPOMOCOMBI.

Jlenenue xieTkn — MuTo3. CTaguu MHUTO3a U MPOMCXOASIIUE B HUX IPOLECCHI.
Tunsl MuTo3a. KapuoknHes u nurokuHe3. buosnornueckoe 3HaueHHE MHTO3a.
Perynsus mutoTndeckoro nukia kiaetku. [Iporpammupyemast kierounas rudesb
— amnomnTo3.

CDYHKI_II/IOHaJ'ILHaH TCHOMHMKA

3.1

OpPaHI/ISM KakK OMOJIOTHYecKas CHCTEMaA

OIHOKJIETOYHBIE, KOJIOHUAJIbHBIE, MHOT'OKJIETOYHBIE OpraHU3Mbl u
MHOT'OTKaHEBbIE OPTaHU3MBI.

dopMBl Pa3MHOKEHHUS OpPraHU3MOB: Oecrojoe (BKIOYas BEreTaTUBHOE) |
nosioBoe. Buael  Oecrnonoro  pasMHOXKEHUS: MOYKOBaHUE, CHOPYJISALHUSA,
(dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe paszmuosxenue. [lonoBbie kneTku, win ramersl. Meio3. Ctaauu meio3sa.

[ToBenenue xpomocoMm B meiose. Kpoccunrosep. buosornueckuii cmpici Meiiosa




3.2

3.3

1 TI0JIOBOTO Ipouecca. Melo3 1 €ro MecTO B )KU3HEHHOM IUKJIE OPTaHU3MOB.
[Ipen3aponpiieBoe paszBuTHe. ['amMeToreHe3 y >KMBOTHBIX. [l0J0OBBIE JKene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CrepMaToreHe3 M OOIEHE3.
Crpoenue moNOBBIX KiIeTOK. OmIOJ0TBOpEHHE U SMOpPUOHAIBHOE pPa3BUTHE
*KUBOTHBIX. CIIOCOOBI OTUIOIOTBOPEHUS: HApYKHOE, BHYTpeHHEe. [lapTeHorenes.
WunuBunyanbHOEe pa3BUTHE OpraHu3mMoB (oHToreHne3). Craauu 3MOpHOreHesa
YKUBOTHBIX (Ha mpumMepe Jiarymkn). Jpoonenne. Tunsl qpodnenus. OcodeHHOCTH
Npo0JieHUs MJIEKONMTAIOMIMX. 3apobIILeBble JUCTKH (racTpyisanus). 3akiaika
OpPraHoB M TKaHEW W3 3apOJBIIIEBbIX JIMCTKOB. B3auMHOE BIHSHUE 4YacTed
pa3BUBAlOLIErocs 3apoibliia (3MOpHOHANbHAs MHAYKLMA). 3akiajka IUIaHa
CTPOEHUS JKHBOTHOTO KaK pe3yJbTal HEPapXUYECKUX B3aMMOJACHCTBUII TI'€HOB.
Biusnue Ha SMOpHOHAIBHOE pa3BUTUE pa3IMYHBIX (DAKTOPOB OKpYXkKaroleH
cpenpbl.

Poct u pazButue xuBoTHBIX. [locTaMOpronanbHbIi nepuoa. [psmoe n Hempsimoe
pasButHe. Pa3Butue ¢ meramopdo3oM y O€ClO3BOHOYHBIX M ITO3BOHOUYHBIX
KUBOTHBIX. bHOJOrM4eckoe 3HAYE€HUE NPSAMOrO MU HENPSAMOrO Ppa3BUTHS, HX
pacnpocTpaHeHue B mnpupoje. Tumbl pocta XKUBOTHBIX. DaKTOpBl peryisuuu
pocTta JKMBOTHBIX M denoBeka. CTaauu NOCTIMOPHUOHAIBHOTO pa3BUTHS Y
KUBOTHBIX U 4enoBeKa. [leprnosbl oHTOreHe3a yenoBeka.

PasmHoxeHne u paszButue pacteHuid. ['ameroput u cnopopur. Meiio3 B
KU3HEHHOM IMKJIe pacteHuii. (OOpa3oBaHuWe CHop B TMpoIlecce Meio3sa.
'amerorenes y pacrenuil. OIUIOAOTBOpEHHE U Pa3BUTHE PACTUTEIbHBIX
OpraHu3MoB. /[BoiiHOe OII0A0TBOPEHHE Y IIBETKOBBIX pacTeHuil. O6pazoBaHue U

Pa3BUTHEC CEMCHHU. MexaHHu3MBbI peryjidanuu OHTOTICHE3a Y paCTeHI/Iﬁ " ) KUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W  pPa3BUTHA TI'CHCTUKHM KaK HaAYKH. OcHOBHEIE
TCHETHYCCKHE IIOHSATHS W CHUMBOJEBL I OMOJIOTMYHBIE XPOMOCOMBI, AJIJICJIBbHBIC
I'CHBbI, aJIbTCPHATHWBHBLIC IIPHU3HAKH, JIOMHHaHTHBIﬁ u peHeCCI/IBHBII\/’I IIpHU3HAK,
roMo3uroTa, rerepo3urora, 4YucCTas JIMHUA, FI/IGPH,HLI, T'CHOTHII, (I)eHOTI/IH.
OcHoBHBIC METOJABbI I'CHCTHUKU! T I/I6pI/I,[[OJ10FI/I"IGCKHI>'I, HHTOHOTHHCCKHﬁ,

MOJIEKYJIAPHO-TEHETUYECKUIN

Monorubpunnoe ckpemupanue. [lepsbiit 3akoH MeHens — 3akoH enHo00pa3us
ruOpuioB mnepBoro mnokoseHus. IlpaBuno nomunHupoBanus. Bropoit 3akoH
MeHngens — 3akOH paclIeIyieHuss MNpu3HAKoB. LluTonormueckne OCHOBBI
MOHOTHOPUAHOTO CKpelnBaHus. [ umores3a 4MCTOTH raMer.

AHanuzupyrolee ckpemuBaHue. [IpoMeXyTOUHBIM XapakTep HacleJOBAHMUS.
Paciiernuienne npru3HaKoB IIPU HETIOJHOM JOMUHUPOBAaHUU.

JluruOpuaHoe ckpemuBanue. TpeTuil 3akoH MeHaens — 3aKOH HE3aBUCHUMOTO

HacCJICJOBaHUA IMPU3HAKOB. HI/ITOHOFI/I‘-IGCKI/IC OCHOBBI JAUTH 6pI/II[HOFO




CKpEILIMBaHUS.
CueruienHoe HacienoBanue mnpusHakoB. Pabotst T. Moprana. CueruieHHoe
HAacJEA0BAHUE TI'€HOB, HAPYIICHUE CLEIUICHHUS MEXAy IeHamMu. XpOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'eneruka mona. XpoMOCOMHBIH MEXaHU3M OIpPENENEeHUs Moja. AyTOCOMBI U
IOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbId U T€TEPOraMeTHbIN MoJ. ['eHeTnueckas
CTPYKTypa IIOJIOBBIX XpoMocoM. HacienoBaHue NpHU3HAKOB, CLEIUIEHHBIX C
IIOJIOM.

l'enoTun kak uenoctHas cucrema. [lneroTpornus — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXXECTBEHHbIM ajuieau3M. B3auMoAeNCTBUE HEAJIEIbHBIX T'€HOB.

KommnementapHocts. Onuctas. [lonumepus

3.4

3.5

BzaumoneiicTBrue reHoTuna u cpensl npu GopmupoBanun peHotuna. I3MeHYnBOCTb
npu3HakoB. KayecTBeHHbIC M KOJWYECTBEHHbIE MPU3HAKU. BBl M3MEHUYMBOCTH:
HEHaCJIEACTBEHHAs: M HaCJICACTBEHHAs.

MoudukanmonHass ~ U3MEHYHUBOCTb. Poib cpeapl B (dbopMupoBaHHA
MOIM(UKAITMOHHOW M3MEHYMBOCTH. HopMa peakiinu npusHaka. BapuanoHHbIN psijt
u BapuanmonHas kpuBas (B. HMoranHcen). CpoiicTBa MOAM(HUKAIIMOHHON
M3MEHYMBOCTH.

I'enoTnnmyeckas n3MeHYUBOCTL. CBOMCTBA F€HOTUITHYCSCKOM M3MEHYMBOCTU. BHIBI
TeHOTUIMYECKON N3MEHUNBOCTH: KOMOMHATHBHAS, MyTaIlMOHHASL.

KomOunartuBHas W3MEeHYMBOCTh. Mei03 ¥ TOJOBOWM TpollecC — OCHOBA
KOMOHMHATUBHOH M3MEHYUBOCTU. POIh KOMOMHATHBHON U3MEHUMBOCTH B CO3JaHHU
TeHETUYECKOT0 pa3HooOpa3us B Mpe/iesiax OHOTO BUIA.

MyTanroHHass U3MEHYMBOCTh. BHUJIbI MyTalluii: T€HHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE W HMHIYLMPOBAaHHbIE MYTAalWU. SE€pHbIE M IMTOIUIA3MAaTHYECKUE
Mytaiuu. COMaTHYECKUE U MOJIOBBIE MyTaIiu. [[puurHbI BOSHUKHOBEHUST MYTAIIHA.
MyTareHpl M WX BIHMSHUE Ha OPraHU3MbL. 3aKOHOMEPHOCTH MYTAlMOHHOTO
nporecca. 3aKOH TOMOJIOTUYECKUX PsIIOB B HacleACTBeHHOU u3MenunBoctu (H.H.

BaBI/IJ'IOB). BHCH,[[CpHa}I N3MCHYHMBOCTh U HACJICIACTBECHHOCTD

Kapuotun wuenoseka. MexayHapoaHas TMporpaMMa HCCIEJOBAaHUSA TIeHOMaA
yenoBeka. MeTonbl  WM3y4eHUsT TEHETUKM  4eNIOBEKAa: T'eHEeaIorMYeCKui,
OM3HEILIOBEBIN, IUTOTCHETUYCCKUH, MONYJISITUOHHO-CTATUCTUYECKH A,
MOJIEKYJIIPHO-TEHETHYECKU . CoBpeMeHHOE onpeereHue TeHOTHIA:
MOJITHOTEHOMHOE CEKBEHUPOBAHHE, TEHOTUIIUPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[MIIP-anamu3a. HacnencrBeHHble — 3a00j€BaHUs ~ YeJIOBEKa. | €HHBIE |
XPOMOCOMHBIE 0oJie3Hn qeJI0BEKA. bone3uu C HacJIEICTBEHHOM
MPEAPACTIONOKEHHOCThIO. 3HAYEHUE MEIUIIMHCKON N€HETUKH B MPEIOTBPALICHUN

U JIEYECHNY T€eHETHYECKHUX 3a00eBannii yeitoBeka. CTBOJIOBLIE KIIETKU




3.6

JloMecTuKalus U ceseKus. 3apoXkKIeHUE CEIEKIUU U JoMecTuKauu. Yuenue H.M.
BaBuiioBa 0 1eHTpax MPOMCXOXKICHUS U MHOT00Opas3usi KyJIbTYPHBIX PACTCHHH.
Posp cenexiyu B CO31aHMM COPTOB pacTeHUM M MOpoA *UBOTHBIX. CopT, mopoza,
mITaMM. 3aKOH TOMOJIOTMYECKUX PsSJOB B HACIEACTBEHHOW u3MeHunBocTH H.U.
BaswuiioBa, ero 3naueHue st CENEKIMOHHON pabOThI.

Metoapl  ceneKIMOHHOW paboThl. VICKycCTBEHHBIM OTOOp: MAacCOBBIM H
WHIUBUYIbHBI. Otanel KOMOMHAIIMOHHON CEJIEKIIUH. UcneiTanue
npou3BoauTeNell Mo noroMcTBy. OTOOp MO TE€HOTUIY C IOMOILBIO OIEHKHU
(eHoTUNa MOTOMCTBA M OTOOP IO TEHOTHUITY ¢ moMoIbio ananu3a JIHK.
HckyccTBeHHBIN MyTareHe3 Kak METOoJl CeIEKIIMOHHON pa0boThl. PaguanmoHHbIi 1
XUMHUYECKMH MyTareHe3 KaK HWCTOYHHMK MyTalMil y KyJIbTYpHBIX (opm
opranusmoB. lcnosnp3oBaHME T€HOMHOIO pPEJAKTUPOBAHHSA M METOJOB
pexomOuHaHTHBIX JIHK 11151 mosryueHust ICXOAHOT0 MaTepraia JUlsl CeEeKIIHH.
[lonyuenne mnomumuonnoB. BuyrpuBHuoBas rulOpuauzaiys. bim3kopoacTBeHHOE
CKpellvBaHue, WM MHOpuauHr. HepoicTBeHHOE CKpellMBaHMEe, WM ayTOpPHIMHI.
I'ereposuc u ero npuuussl. Mcnonb3oBaHue rereposuca B cenekumu. OtnanéHHast
rubpuamsanys. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUIOB. JlocTkeHus

CEJICKIIMU PACTEHUI U YKUBOTHBIX

3.7

4.1

OOBEKTHI, UCIOIB3YyEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAaHEBbIE KYJbTYpHI,
MHUKPOOPTaHU3MBbl, HUX  XapakTepUCTHKa. TpaAulMOHHAas  OHOTEXHOJIOTHS:
xje0oneyeHre,  MOJydYeHHE  KUCIOMOJOYHBIX  HPOJIYKTOB,  BUHOJENHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTHI MHUKPOOHOIOTUYECKUX TEXHOJOTHI.
[IpousBoncTBO  Oenka,  aMUHOKHMCIOT M BUTaMHMHOB.  VIcKyccTBEHHOE
OILUIONOTBOpEHUE. PEKOHCTPYKIMA SHNEKICTOK M KIOHUPOBAaHUE JKUBOTHBIX.
Merton TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas HWHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha |
KoHCcTpynpoBanue pexomOuHaHTHBIX JIHK. JlocTmkeHus W TepCreKTHUBHI
XpPOMOCOMHOW M TEHHOM HWHXEHepudu. MenunuHckiue OUOTEXHOJIOTHH.

Hcnonbs30BaHHE CTBOJIOBBIX KJIETOK
Cucrema u MHOT006p3.3I/Ie OpTraHHU4Y€CKOro Mmupa

buonormueckoe  pasHooOpazue  opraHu3moB.  CoBpeMeHHas  cHUCTeMa
opranuyeckoro Mupa. llpuHnunel kinaccugukanuu opraHu3MoB. OCHOBHBIE
CUCTEMaTUYECKHUE TPYIIIbI OPraHU3MOB.

OCOOEHHOCTH CTPOCHHS U JKU3HEAEATEIBHOCTU OJIHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, OHOKIETOUYHbIE TPUObI, OJHOKIETOUYHBIE BOJOPOCIH, IPYIHe
npoTtucThl. KoJoHMabHbIE OpraHu3Msl. JIBUKEHNE OAHOKIETOYHBIX OPraHU3MOB:
amEOouHOE, KT'YTUKOBOE, PECHUYHOE. 3alliTa y OJHOKJIETOUHBIX OPraHU3MOB.

PaznpaxuMocTh y OAHOKIETOYHBIX OPraHu3MOB. TaKCUChI




4.2

4.3

4.5

4.6

MHoOrokJjieTouHbIe pacTeHUs. B3auMOCBA3b YaCTEH MHOTOKJIETOYHOI'O OpraHU3Ma.
Tkanu, opraibl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOIro opranusma. OpraHuszm
Kak enuHoe 1enoe. TkaHum pacteHuid. THIBI PacTUTEIbHBIX TKaHEH:
oOpaszoBarenibHasi, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAas, MEXaHHYECKas.

OcoOenHocty cTpoeHUs, PYHKIMN U pacClOIOKEHUS TKaHEH B OpraHax pacTeHHM

BereraruBHble 1 TeHepaTUBHBIE OpraHbl pacTeHuid. @YHKIUN OPraHOB U CUCTEM
opranoB. Kapkac pactenuil. J[BUKEHHE MHOTOKJIETOUHBIX PACTEHUI: TPONIU3MBI U
Hactuu. llorymomieHne BOJIBI, YIJIEKUCIOrNO Tra3a W MUHEPAIBHBIX BEILECTB
pactenusimu. [lpixanue pacrenuid. Auddysus razoB yepe3 MOBEPXHOCTb KIETKH.
TpancnopTHele cucTeMbl pacTeHuil. BeineneHue y pacreHuid. 3ammura y
MHOTOKJIETOUHBIX pacTteHuid. Kyrukyna. CpencTBa MacCMBHOW M XUMHUYECKOM
3amuThl. DUTOHIMIBI.

PazgpaxxumocTs M perynsiuus y opraHu3mMoB. Pa3gpakuMocTe W peryisiuus y

MHOTI'OKJICTOYHBIX paCTCHHfI. PocToBrIe BeliecTBa U MX 3HAUCHUE

MHoOrokieToyHbsle  XKMBOTHbIE. B3anMoOCBs3p  4acTe€il  MHOTOKJIETOYHOTO
opranusma. TKaHI/I, opradbl U CUCTCMbI OpPTraHOB MHOI'OKJIECTOYHOI'O OpraHuU3Ma.
Opranusm kak eauHoe 1enoe. ['omeoctas. TkaHu KUBOTHBIX U 4Ye€IOBEKa. THIIBI
JKUBOTHBIX TKaHEU: JIUTENHAIbHASA, COCAWHUTENbHAs, MBIIIEYHAs, HEpBHas.
OcoOenHoctu cTpoeHUs, (QYHKIMA U pacMoONOKEeHUsS TKaHEH B OpraHax

JKHUBOTHBIX U YCIIOBCKA

Oprasbl U CUCTEMBI OPraHOB UBOTHBIX. DYHKIIMU OPraHOB M CHCTEM OpIraHOB.
Omopa Tena opranu3moB. CKeleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHblil 1 BHYTpeHHMH ckeneT. CTpOE€HUE M THUIbI COEIWHEHUs
KOCTEH.

JIBUK€HHE MHOTOKJIETOYHBIX JKMBOTHBIX. I[luTaHue »xuBOTHBIX. IluTanume
MMO3BOHOYHBIX )XKHBOTHBIX. [[pixanue xuBOTHBIX. KokHOE mpixanue. XKabepHoe u
JIETOYHOE JIBIXaHUE.

JIpIXaHu€e TO03BOHOYHBIX >KMUBOTHBIX. OJBOJIOLMOHHOE YCJIOKHEHHUE CTPOCHHS
JIETKUX TMO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHasi cucreMa 4desoBeka. MexaHu3m
BEHTWIAIIMK JIETKUX Yy TTHIl W MICKOMHUTAIONIMX. TpaHCIOPT BEHIECTB Y
opranu3moB. TpaHCHOpPT BeUIECTB Yy XUBOTHbIX. KpoBeHOCHas cuctema u eé
opranbl.  KpoBeHocHas  cucremMa  TMO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpaIeHusi. JBOJIONHMOHHBIE  YCIOXXHEHUSI CTPOCHHS KPOBEHOCHOM
CHUCTEMBI TO3BOHOYHBIX XMBOTHBIX. BbIfieneHue y opranu3moB. Beijgenenue y
#KUBOTHBIX. CoKkpaTtutenbHble Bakyonu. Opransl BeiaeneHus. CBs3b MOJOCTU TENa
C KPOBEHOCHOM W BBIICIUTEIIBHOW CcUCTeMamMu. BplieneHue y MNO03BOHOYHBIX
KUBOTHBIX. 3alUTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [lOKpoBBI U uX

IIPOU3BOJHEIC.




5.1

PaznpaxxuMocTh U perymisanust y opranu3MoB. Pa3apakuMoCcTh y OHOKIETOYHBIX
opranu3mMoB. Takcuchl. Pa3apakMMOCTh W PEryJslus y MHOTOKJICTOYHBIX
pactenuii. PocToBbIe BelecTBa U MX 3HAUYCHUE.

HepBHas cucrema u pediieKTOpHas peryJisilusi Y MHOTOKJICTOYHBIX YKHBOTHBIX.
HepBHas cucrema u e€ oTJensl. DBOMIOIMOHHOE YCIO0KHEHUE CTPOSHUS] HEpBHOU
CUCTEMBI y KUBOTHBIX.

Pazpabotka anroputmMoB u mnporpamMm s 3¢GHEKTUBHON (YHKIIMOHATBLHOMN
AQHHOTAIlUM ~ TE€HOMOB,  TPAHCKPUITOMOB,  IPOTEOMOB, MeTab0JIOMOB

MHUKPOOPIraHU3MOB, PACTEHUMN, ’KUBOTHBIX U 4EJIOBEKA
OpraHu3Mm 4esoBeKa U €ro 310pOBbe

Oprasbl ¥ CUCTEMBI OPraHoB yesnoBeka. OTenbl TOJIOBHOTO MO3ra O3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. be3ycrnoBHbIE U yCIOBHBIC
peduexcel. I'ymopanbHast peryisuuss M SHIOKPHUHHAs CUCTEMa >KUBOTHBIX M
yenoBeKa. JKene3bl SHAIOKPUHHOM CUCTEMBI U MX TOPMOHBI. /IeficTBHE TOPMOHOB.
B3anMocBsI3p HEpBHOW M DHIOKPUHHOW cucTeM. [ mmotamamo-runodusapHas

cucrema. Pediekc u pednekropHas ayra. be3ycioBHbBIE B YCIOBHBIC PEQIICKCHI

5.2

5.3

3amuTa opranuzMa ot OosezHell. IMMmyHHast cuctema denoBeka. KiieTouHslil u
TYMOpaJbHBIA MMMYHHUTET. BpoxaEHHBIN, NpHOOPETEHHBIN crenupuyecKuit
umMMyHuTeT. Teopuss  KJIOHaJIbHO-CeleKTUBHOro uMMmyHutera (IL.Dpnux,
®.M.bepuer, C.ToneraBa). BocnamurenpHble OTBETHl OpraHu3MoB. Poib

BPOKJIEHHOIO HMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUI

KpoBeHocHast cucrema u e€ opransl. Cepale, KpOBEHOCHBIE COCYABI U KpPOBb.

Kpyru xpoBoobpaiienus. Pabora cepaiia u e€ perynsuus

5.4

Jpixanue yenoBeka. uddysus razoB yepe3 MoBEpXHOCTh KIETKH. JlpIxaTenpHas
cucTteMa deloBeka. JlpIxarenmpHas TOBEPXHOCTb. Perymsuust  JIbIXaHHS.

JIpIxareabHbIe 00BEMBI

5.5

5.6

[MumeBapurensbHas cucremMa uenoBeka. OTHenbl MHUIIEBAPUTENHHOTO TPAKTa.
[InmeBapuTenbHble  XKene3bl.  BHYTpUIIOIOCTHOE M BHYTPHUKJIETOYHOE
MUIIeBapeHne

ITokpoBel M wux mnpousBojaHble. Opransl BblaeneHus. [louku. CrpoenHue u
¢dbyHkuoHupoBanue HeppoHa. OunbTpanus, cekperus 1 00paTHOE BcachbIBaHHUE

KaK MEXaHU3MBbI pabOThl OpraHoB BbleseHuss. OOpa3oBaHUE MOYH Y YEJIOBEKa

5.7

HBI/I)KGHI/IG YelloBeKa: MbImieuHas cucreMa. CKeleTHBIC MBIIIOBI WU HUX pa60Ta.

CTpoeHME U TUTIBI COEAUHEHUS KOCTEH

Teopust sBoMIOIMKU. Pa3BuTHe )XM3HU Ha 3emiie

6.1

OpomounonHass teopus Y. Jlapsuna. IIpeanochuiku  BO3HUKHOBEHMS

napsuHM3Ma. JKn3Hb U HayyHas aedarenbHocTh Y. JlapBuHa.




JiBmokymue cuiiel 3Botonuu BUaoB no Y. JlapBuHy (BbICOKasi MHTEHCHBHOCTh
pa3sMHOXKEHHsI OpPraHM3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBINH 0TOOD).

Odopmnenne cunTeTndeckor teopuu Bomonuu (CTD). HeltpanbHas Teopwus
sBomtorun. CoBpeMEHHAsl HBOJIOIMOHHAs OMOJOTHs. 3HAUYEHUE SBOJIIOLMOHHON

Teopuu B POPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

6.2

[Tonmynsimuss Kak ayeMEHTapHas eauHuua 3BoyoLUU. COBpEMEHHBIE METOJIbI
OLICHKM TI'€HETHYECKOTO pa3HOOOpa3usi U CTPYKTYpbl HONyJsALUd. M3meHeHue
reHooHAa MOMYJSIIMK KakK 3JIEMEHTapHOE SBOJIIOIMOHHOE SBJIEHUE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaitnOepra.

DOneMeHTapHbIe (GaKTOPHl (ABWKYIIME CHIIBI) OSBOJIONUU. MyTalmOHHBIN
nporecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeiidp reHoB — ciyuaiiHble
HEHANpaBlIEHHbIE HM3MEHEHUS 4YacTOT ajuleledl B momymsauuax. OQdexr
OCHOBATEJIS. Murparuu. W3onsmus TOTTYJISIIHIA: reorpaduyeckas
(mpocTpaHcTBeHHas ), Orosoruueckast (pernpoyKTUBHAs ).

EctectBennbiii  orOop — HampaBmsoomuid  ¢dakrop dBomouud.  Dopmbl
€CTECTBEHHOTO  O0TOOpa: JBIDKYIIMH, CTaOUIU3UPYIOIIUHN, Pa3phIBAIOLINI
(nm3pyntuBHbIi). [TonoBoit oT60p.

[IpucnocoOneHHOCT, ~ OpPraHM3MOB  Kak  pe3yJbTaT  MHUKPOIBOJIOIHH.
Bo3HukHOBeHHE  MpHUCIOCOOIEHMH Yy  OpraHu3mMoB.  ApomMopdo3bl U
uanoanantanuu. [lpuMepsl mpucnocoOneHuit y opranu3mMoB. OTHOCUTETHHOCTh
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u cTpykrypa. BunooOpasoBaHue kak —pe3ysbTaT
MUKposBostoiu. M3omsamus — kirodeBoil dakrop BumooOpazoBanus. Ilytu u
CHOCOOBI BHUJI000pa30BaHUS: aJJIoNaTpUYECKOe (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIUIUIOUIU3AIIHS,
rudpuamzanys). JmuTenbHOCTh SBOTIOIMOHHBIX TTPOIIECCOB.

MexaHu3mbl OPMHUPOBAHUS OMOIIOTUYECKOTO pa3HO0Opa3usl.

Ponp 3BOMIOLIMOHHONW OMONOrMM B pa3paboTKe HAYYHBIX METOJOB COXpaHEHHUs
OropazHooOpa3usi. MUKpPOIBOMIONMS W KOIBOJIOIMS TApPa3uTOB U HMX XO35CB.
Mexanu3mbl pOpMHPOBAHUS YCTOMUYHUBOCTH K aHTUOMOTHUKAM U CIIOCOOBI O0OPHObI

C HeH

6.3

MeTtoapl nu3ydeHus Makpo3Boitonuu. [lameoHTomornyeckue MeTOAbl M3y4YEHUS
sBomorun. [lepexoansie popMbl U PUIOTEHETUYECKUE PSAIbI OPTAaHU3MOB.
buoreorpaduyeckne Metopl u3yueHust 3Botonud. CpaBHeHUE (IOPHI U QayHbI
MaTepUKOB M OCTPOBOB. broreorpaduueckue odaactu 3emin. Buasl-sHneMuku u
PEJUKTHI.

DOMOpHOJIOTHYECKHE U CPABHUTEIBHO-MOP(OIOTHYECKHE METOJbl HM3Y4YECHHUs




6.4

SBONIOLMU. ['€HEeTHYeCKHe MEXaHU3Mbl 3BOJIIOLMM OHTOTE€HE3a W TOSBICHHS
SBOJIOUMOHHBIX ~ HOBHIECTB. [ OMOJIOTMUHBIE M  AHAJOTMYHBIE  OPraHbl.
Pynumenrtapuble  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-TEHETHYECKHE,
OMOXMMHYECKHEe M  MaTeMaTU4YeCKue  METOJbl  U3YYEHHUS  DBOJIOLUU.
I'omonornunbie TeHbl. COBPEMEHHBIE METOMBI MOCTPOCHUS (PHIOTeHETHYESCKUX
JIEPEBbHEB.

XPOMOCOMHBIE MYTAI[H U SBOJIIOIHS TEHOMOB.

OO6mue 3akoHOMEpHOCTH (MpaBuiia) 3BojronuU. HeobpaTUMOCTh 3BOJIOLUU.

AnanTtuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOIIOLUU

Hayunble runore3bl MNpPOUCXOXKICHHMsS JKU3HM Ha 3emie. AOHOreHes H
naHcnepmus. JloHay4Hble PEAICTaBICHUS O 3aPOKICHUH KU3HU (KPEallOHU3M).
'unoTe3a MOCTOSHHOTO CaMO3apOXKJIECHUS JKU3HU U €€ ONpPOBEPIKEHUE ONbITAMHU
®. Penu, JI. Cnamwranuanu, JI. Tlactepa. IlpoucxoxaeHue >KU3HU U
acTpOOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHUYecKoM 3Bosrouuu. [lmanerapHas (reosiornyeckas)
HBOJIOLMS. XUMHUECKas 3BOJIOLUSA. AOHOT€HHBIH CHHTE3 OpraHHMYecKUX
BemiecTB u3 Heopranuyeckux. Ombir C. Mumnepa u I'. FOpu. O6pazoBanue
nosimMepoB U3 MoHoMepoB. KoarepBatnast runoresa A.M. Omapuna, rumnotesa
nepsuuHoro OynboHa JIk. XonpneitHa, reHetuueckas rumnoresa [. Mémnepa.
Pu6ozumer (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHE MTPOTOKIIETKH.

Uctopus 3emnu u meroan! e€ usyudeHus. Vckomaemble opraHuyecKue OCTaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCHUTENbHAs M a0OCONIOTHAsE T€OXPOHOJIOTHSL.
I'eoxpoHosornueckas 1mkasa: 0HbI, Ipbl, HEPUOBL, JTOXH.

HavanpHble sTansl opranuueckoil sBomonuu. IlosBieHne u 3BONIONMS MEPBBIX
KJIETOK. OBONIONUS MeTabonu3Ma. BO3HMKHOBEHHWE TEPBBIX HKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKU KaK aHaJIOr MepPBbIX Ha 3emiie COOOIECTB.
Crpomaronutsl. [IpokapruoThl U 3yKapHOTHI.

[Tpoucxoxaenue 3ykapuoT (CUMOHOTeHe3). DBOIIOIMOHHOE IPOUCXOXKICHUE
BUpYycoB. [Ipoucxok/ieHue MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HHKHOBeHHE
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOJIONMU BBICHIMX pacTeHH. OCHOBHBIE apoMOp(hO3bI
pactenuid. Bbixox pacrenuil Ha cyumry. IlosBieHue CHOpOBBIX pacTeHUH U
3aBoeBaHMe MMM cymH. CeMmeHHble pacTeHus. [IpoHmcxoxkaeHue LIBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tamnbl H3BOJNIONMU JKUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bI
KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
TunoB. [lepBrie XOpnoBeIe KUBOTHBIE. JKU3HB B BOJE. DBOIIOLUSA ITO3BOHOYHBIX.

[Tpoucxoxaenne ampuouit u pentwnmii. [IporcxoxaeHNE MIICKONHUTAONINX U
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ntun. [lpuamun xarodeBoro apomopdosza. OcBoeHUE OECTO3BOHOYHBIMHU U
[M0O3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazBuTue xu3HM Ha 3eMiie 1O 3paM U IepuogaM: apxeil, MpoTepo30i, Najaeo30u,
Me30301, KaiHO30H. OOmas XapakTepUCTHKAa KIMMaTa M TeOJOTHYSCKUX
nporieccoB. [losiBIeHUE U paclBeT XapaKTePHBIX OPraHU3MOB. YTJIe00pa3oBaHue:
€ro YCJIOBHS U BIUSHUE HA TA30BBIA COCTaB aTMOC]EpHI.

MaccoBble BBIMUPAaHUS — 3KOJOTHYECKHE KPHU3UCHI mpomuuioro. [Ipuuunbl u
CIIEJICTBUSI MacCOBBIX BbIMHpaHUN. COBPEMEHHBIN 3KOJIOTMYECKUN KPHU3HUC, €ro

0COOEHHOCTH

Pasnenst m 3agaum anTtpomosnoruu. Mertonel anTponosiorud. CraHOBIIEHUE
IIPEICTAaBICHUM O MPOUCXO0XKIEHUH ueroBeka. COBpeMEHHbIE HayYHbIE TEOPUH.
CxoncTBO 4yenoBeka C KUBOTHBIMH. CHUCTEMATUYECKOE IMOJIOKEHUE YEIOBEKa.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA € JKMBOTHBIMHU:  CPABHUTEJIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, (H3HO0IIOTO-OMOXUMHUYECKHE,
noBeieHueckue. OTanyus yenoBeka OT )KMBOTHBIX. [IpsIMOX0KIeHre U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPON CUTHAJIILHON
CHUCTEMBI.

JiBmkymue cuibl ((akTopbl) aHTpONOreHe3a: OHOJOTMYECKHe, COLMaJIbHBIE.
CooTHolIeHrne OMOJIOTMYECKUX U COLUAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaIuM AaHTPOIOTreHE3a. ABCTPAIIONUTEKN — ABYHOTHE MIPEIKH JIFOJIEH.
UYenoBek  yMenbld, IE€pBblE  H3TOTOBICHUSA  OpyAud  Tpyaa. Yenosek
MPSMOXOJIAIIMNA U TEPBBIA BBIXOJ JrOAeH 3a mpenensl Adpuku. YenoBek
reiienb0epreckuii — oOUi NpPeJoK HeaHIEepPTATbCKOro YesloBeKa W YesloBeKa
pazymHOro. YesnoBek HEaHIEPTANBCKUM KaK BUJ JIIOJEH XOJIOAHOIO KiIUMaTa.
YenoBeKk pa3syMHBIII COBPEMEHHOIO THUIIA, JEHUCOBCKUI YEJIOBEK, OCBOCHHE
KOHTUHEHTOB 3a npenenamMu Adpuku.

DOBONIOIUS COBPEMEHHOIO uesjoBeKka. EcTecTBeHHBI OTOOpP B MHOMYJIALUAX
yenoBeka. MyTalMoHHbI mporiecc W noiaumopdusm. [lomynsannoHHbIE BOJHBI,
npeiid reHoB, MUrpanus U «3QQHEKT OCHOBATENA» B MOMYJISIHUIAX COBPEMEHHOTO
YeloBeKa.

UYenoseueckne pacel. Ilonstme o pace. bompmme pacel:  eBporeougHas
(eBpasmiickasi), aBcTpajlo-HerpoujHas  (PKBaTopuanbHas), MOHIOJOUIHAS
(asmaTcko-aMepHKaHCKas). BpeMs M IyTH pacceleHHs YelloBeKa I10 IUIaHETE.
EaunctBo  uyenoBeueckux pac. HayuHas  HecCOCTOSTENbHOCTh — pacu3Ma.
[IpucnocoOaeHHOCTh YelloBeKa K pa3HbIM YCIOBHUSAM OKPYXKAIOLIEH Cpenpbl.
Bnusiaue reorpaduyeckoit cpeasl u  Apeiida TeHOB Ha MOPGOJIOTHIO U

(U3HOOTHIO YeToBeKa

DKOCUCTEMBI U TIPUCYILIME UM 3aKOHOMEPHOCTHU
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Paznenbl u 3agaun sxosioruu. CBs3b HKOJIOTUU C IPYTUMH HAyKaMH.
Metoner skosorun. lloneBele HaOMIOACHUS. ODKCHEPUMEHTHI B  JKOJOTHU:
MpPUPOAHbIE W JiabopaTopHble. MoJenupoBaHUe B JKOJOTUU. MOHUTOPHHT

OKPY KaIOIIEeH Cpebl: JTOKAIbHBIN, pErHOHAIBHBIN U TJ100aIbHBIN

Dkojoruueckre (akTopbl M 3aKOHOMEpPHOCTH ux neidctBus. Kiaccuduxarms
JKOJIOTMUECKUX (PAaKTOpOB: aOMOTHYECKHE, OMOTHYECKHE, aHTPOIIOTECHHBIE.
OOme 3aKOHOMEPHOCTH JEHCTBHS 3KOJIOrWdyeckux ¢akropos. IIpaBuio
munumyma (K. Ilmnpenrens, 0. JIu6Gux). TonepaHTHOCTh. DBPUOMOHTHBIE U
CTEHOOMOHTHBIE OPTraHU3MBI.

Abuotnyeckue Qaxtopsl. CBeT Kak 3KoIoTHYecKuil Qaktop. [eficTBre pazHbIX
Y4aCTKOB COJIHEYHOIO CHEKTpa Ha OPraHu3Mbl. ODKOJOTMYECKUE TIPYIMIIbI
pacTeHMil M JKUBOTHBIX [0 OTHOLIEHMIO K cBeTy. CHUrHajibHas poJib CBETa.
doTonepruoausm.

Temnepatypa kak okojorumdeckuii ¢akrop. JlelicTBue TemmepaTtypbl Ha
opranusmsl. [ToMkuIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak oskonoruyeckuit  ¢dakrop. [IpucmocobneHust pacTteHHid K
MoJi/Iep>KaHuio BoAHOTO Oananca. Krnaccudukaiuys pacTeHU MO OTHOIIEHHUIO K
Bojie. [IpucnocoOieHus )KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXUMA.

Cpenpl oOuTaHMS OpPraHMW3MOB: BOJIHAs, HA3eMHO-BO3/YILIHAs, IOYBEHHas,
ryOMHHAas  MOJNOYBEHHAs, BHYTPUOpPraHu3MeHHas. (DHU3UKO-XUMHUYECKHUE
OCOOCHHOCTH Cpell OOMTaHMsS OpraHu3MoB. l[IpucnocoOieHuss OpraHu3MoB K
JKU3HM B Pa3HBIX CPEIaX.

buonoruueckue putmsl. BHenHue u BHyTpeHHHE pUTMBL. CyTOUHBIE U FOJIMYHBIE
putMbl. IIpucnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHM
KU3HHU.

XKuznennvie popmbl opranusmos. [loHsTHe o xu3HeHHON (opme. Ku3HeHHbIE
(GbopMBI pacTeHMI: JepeBbs, KyCTApHUKU, KYCTAaPHUYKH, MHOTOJICTHHE TPaBBI,
oJHOJeTHUE TpaBbl. JKuzHeHHbIE (OPMBI KUBOTHBIX: THIPOOHOHTHI, T€OOMOHTHI,
a’poOuoHTHI. OCOOEHHOCTH CTPOEHMS U 00pa3a )KU3HU.

buotnueckune daxTopbl. Bumbl OMOTHYECKHMX B3aUMOJCHCTBUMN: KOHKYPEHIIHS,
XHUITHUYECTBO, cUMOKMO3 U ero (opmel. [lapazutusMm, xoomepauus, MyTyaausM,
KOMMEHCAJIN3M (KBapTUpaAHTCTBO, HaxJeOHUYECTBO). Herpoduueckue
B3auMoJeiicTBUs  (Tonuueckue, (Gopuueckue, (¢dabpuyeckue). 3HauEHUE
OMOTHMYECKMX B3aUMOJICHCTBUN Ui CYIIECTBOBAHHSA OPraHU3MOB B Cpele

obutanus. [IpUHINI KOHKYPEHTHOTO UCKIIIOUCHHS

7.3

DKOJIOTHYECKHE XapaKTepUCTUKH momynsauuu. [lomynsuus kak Ouonoruueckas

cucrema. Poiib HEOHOPOIHOCTH cpelibl, PU3NIECKUX OAphEpOB U OCOOCHHOCTEH
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OuoJ0TUHM BUIOB B (DOPMHUPOBAHHUH MPOCTPAHCTBEHHON CTPYKTYPHI MOMYJISIU.
OcHOBHBIE TOKa3aTeNu MOMYJSLUUA: YUCICHHOCTb, IUJIOTHOCTb, BO3pacTHas U
MOJIOBasg CTPYKTypa, POXKIAEMOCTb, MPUPOCT, TEMII POCTA, CMEPTHOCTb,
MHUTpaLUs.

DKkoJyioruueckasi CTpykrypa mnonyisuuu. OIeHKa YUCICHHOCTH TOMYJISIIUH.
JluHaMuKa nOmyisuuy U €€ peryisuus. buoTudeckuil NOoTeHIUaN MOMYJISLUH.
MogaenupoBanre JAWMHAMUKWA —nonyisinud.  KpuBble pocta  YKMCIEHHOCTH
nonynsauuu. KpuBble BbDKHUBaHUS. Perynsdiusi 4MCICHHOCTH MOMYJISUUNA: pOJb
(akTopoB, 3aBUCANIMX ¥ HE 3aBUCANIMX OT IUIOTHOCTH. ODKOJIOTUYECKUE
cTpareruu BUJOB (r- u K-ctparerun).

[Tonsate 00 »3KoOJOTMYECKOW HUINE BUAa. MecrooOuTanue. MHoromepHas
Mojenb dKkojorndeckod Humm Jx.M. XaruuHcona. Pa3mepbl 3KOI0rMYECKON
HuiM. [loreHnmanpHas U peaiIn30BaHHAsT HUILLIN.

Bun xak cucrema mnonynasuuid. Apeansl BUIOB. Buasl M uX KU3HEHHbIE
cTpaTeruyd.  3aKOHOMEPHOCTHM  TOBEIEHMSI W MWUTpPAlMil  YKUBOTHBIX.

buonornueckue nHBa3zuu JYKCPOAHBIX BUI0OB

CooOmiectBa opranu3MoB. buonenos u ero crpykrypa. Csizu Mexay
opraHu3mMamMu B OuHOIleHO3€. OJKOcHCTeMa Kak oOTkpbiTas cucrema (A.Jlx.
Tencnu). OyHKIIMOHAIBHBIE OJOKW OPraHU3MOB B JKOCHCTEME: TMPOMYIECHTHI,
KOHCYMEHTHI, peayleHThl. Tpodudeckue ypoBHH. Tpodudeckue Henu U CETH.
Abuotnyeckue 6moku sKocucTteM. [TouBbl M Wbl B dKocucTeMax. KpyroBopot
BEIIIECTB U MOTOK YHEPTUU B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeNM IKOCUCTEMBI. buomacca u TpOayKIUsa. DKOJOTUYECKUE
MIUPaMHJIbI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHHble 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cyKieccud. [lepBuuHbie u
BTOPUYHBIC CYKIECCHM ¥ WX TMPUYMHBL AHTPONOTCHHBIC BO3JCHCTBHS Ha
cykneccnn. KimmmakcHoe coobmectBo. bropaznooOpasue u moiaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpuponHble 3KOCUCTEMBI. AHTPONOTE€HHBIE HKOCUCTEMBI. ATPOIKOCUCTEMA.
ArpornieHo3. Paznuanst Mex 1y aHTpOMTOTE€HHBIMH U PUPOTHBIMHU IKOCUCTEMAMH.
Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucreM. ['opozackas diopa u
¢dayna. CuHaHTpOnU3aIMs TOpoACKoi (ayHbl. buonornueckoe u X03sIiICTBEHHOE
3HAUEHUE arpodKOCHCTEM M YpOOIKOCHUCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aUMO/JICUCTBUI OPraHU3MOB B SKOCUCTEMAX.

[TepeHoc sHepruM M BEHIECTB MEXKIAY CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh
OpraHu3MOB, TOMYJSIUA W SKOCHUCTEM B YCIOBUSX €CTECTBEHHBIX W

AHTPONOT€HHBIX BO3ECUCTBUN

7.5

buochepa — oOmemnanerapHas o0onodka 3eMiHM, TA€ CYIIECTBYET WIIU
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cyliecTBoBana ku3Hb. YueHue B.M. Bepnaackoro o Ouocdepe. Obnactu
o6uocdeps u e€ coctas. KuBoe BeriecTBo 6nocdepsl U ero pyHKIUH.
3akoHOMEPHOCTH cyliecTBoBaHus Ouocdepsl. OcobeHHOCTH Ouochepsl Kak
riobanpHOM  dKocucTeMbl.  J/luHamuueckoe  paBHOBecue B Ouocdepe.
KpyroBopotbl BemiecTB M OHOreOXMMHUYECKME LMKl (yryiepoja, a3oTa).
PurmuunOCTS siBNCHMIT B Onocdepe.

3onanbHOCTh OMocheprl. [lonarne o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJIPA,
XBOMHBIE Jleca, CMEUIaHHbIE M IIWPOKOJHCTBEHHBIE Jieca, CTENH, CaBaHHBI,
MyCTBIHU, TPOMHYECKHUE Jieca, BBICOKOTOphs. KiMMar, pacTUTENbHBIH U
KUBOTHBIN MU OMOMOB CYIIIH.

Crtpykrypa U (QYHKLIHS KUBBIX CHUCTEM, OIICHKA MX PECYpPCHOIO MOTEHIHMAIa U
o6uochepHbIX QyHKIUN

DKOJIOTHYECKHe KPU3HUCHl U MX MpUunHBL. BosneiicTBue dyenoBeka Ha Ouocdepy.
3arpsi3HeHUe BO3AYLIHOM cpenbl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOJHOM Cpelbl.
OxpaHa BOJHBIX pecypcoB. Pa3pymienne mouBel. OXpaHa MOYBECHHBIX PECYpPCOB.
W3menenue knumara.

AHTpPOINIOTEHHOE BO3JICHCTBUE HA PACTUTENBHBIA M JKUBOTHBIA Mup. OxpaHa
PaCTHTEIHLHOTO W JKUBOTHOTO MHUpa. OCHOBHBIC MPHUHIIMITEI OXPAHBI TPUPOIBL.
Kpacubie xaurun. Ocobo oxpansiembie npupoansie Ttepputopun (OOIIT).
Boranmnueckue cagpl ¥ 300J0THYECKHE MTAPKU.

OcCHOBHbIE TPHUHIMIIBI yCTOMYMBOTO pa3BUTHUS UEJIOBEYECTBA U MPHUPOJBIL.
PanmonaieHOE  TIPUPOJONONIB30BAHUE W COXpPAHEHHE  OHMOJIOTHYECKOTO

pazHooOpa3zus 3emin
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