MUWHUCTEPCTBO ITPOCBELEHU POCCUMCKOM ®EIEPALIUU
MunucreperBo 00pazoBanHus H Hayku Pecrybmuku Mapwuit O
MYV «Mapu-Typexckuii otnen obpaszosanus agMuHHCTpaiuu Mapu-Typekckoro
MyHHIMNIAIBHOTO paiioHa Pecnybmukn Mapuii Dn"
MBOY "Hapracckas cpennsst obieobpa3zoBarenbHas mKoia'"

PACCMOTPEHO COr'JJIACOBAHO YTBEPXIEHO

Ha nenaroruyeckoM coBete  3aMecTHTeNb JUPEKTOPA IO
MBOY "Hapracckas COLI"  VBP

IMpotokon Ne2 [Z//
)4

oT «28» aBrycra 2025r.

PABOYASI IPOTPAMMA
(ID 7685032)

yuebHoro npeamera «bnosnorus. Yriy6aeHuslii ypoBenn»
Aas obyqaromuxcs 10 —11 kaaccos

Yunrens OHONOTHM, XUMHHU H reorpaduu
Bonkosa Cgernana [TerpoBna

n.Enembaeso, 2025



INOACHUTEJIBHASA 3AIINCKA

[Iporpamma o yue6HOMY npeaMety "buosorus” (nanee - 6Mo0THs) HA YPOBHE CPEIHETO
obmero oopazoBanus paspadorana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 obOpazoBanun B Poccuiickoit Depepanum»y, ®I'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro mnpeamMera «bruoOrus» U OCHOBHBIX MOJOXKEHHN (herepanbHOi padoyeil mporpaMmmbl
BOCITUTAHHUS.

VYuebusiii npeamer «buonorus» yriayonénnoro ypoBHs wu3yudenust (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHON oOnactu «EcTecTBEHHO-HAYUHBIE MPEAMETHIY.
Cornacuo monoxenusim OI'OC COO mnpodunpHble y4eOHBIE MPEIMETHI, H3y4aeMble Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM auddepeHnnanu 00y4eHus Ha YpOBHE CPETHET0
oOmiero oOpa3oBaHUS M NMPHU3BAaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKJY OCHOBHBIM OOIIMM,
CpeIHUM OOIIMM, CpelHUM MpodecCHOHANbHBIM U BBICHIMM OOpa3zoBaHueM. B To ke Bpems
KOKIBIA U3 3TUX Y4E€OHBIX MIPEIMETOB JOKEH ObITh OPUEHTHUPOBAH HA IPUOPUTETHOE PELLICHUE
o0pa3oBaTeNnbHbIX, BOCIUTATEIbHBIX M PAa3BUBAIOIIMUX 3ajlad, CBSA3aHHBIX ¢ MpodopueHTtanueit
0o0y4aroluXxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOW 00JIacTM HAy4yHOro 3HaHUS,
CBSA3aHHOTO C OWOJIOTHEH, MEOUIIMHON, SKOJOTUEH, TMCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Tporpamma no yue6HOMy npeamery "buonorus" gaét mpencraBieHre O LETU U 3aad4ax
u3ydeHus yaeOHoro npeamera «bruonorus» Ha yriyOnEHHOM ypOBHE, OTpEIeisieT 00s3aTeIbHOE
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHUEe, €r0 CTPYKTYpHUPOBAHHME MO pas3ieliaM U Temawm,
pacrpenienieHue 1o KiaccaM, peKOMEHIYET IMOCIe0BaTeIbHOCTh H3yYeHHs y4eOHOT0 MaTepuraa
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBs3€Hd, JIOTMKH Y4eOHOro mpoiiecca,
BO3pACTHBIX O0COOEHHOCTEH oOydarommxcs. B mporpamMmMe mo OMOJIOTHH peaqu30BaH MPUHIIUIL
IPEEMCTBEHHOCTH C H3y4Ye€HHEM OHMOJOrMM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Onmaromaps 4yemMy [pOCMaTpHUBAaeTCs  HaIlpaBICHHOCTh Ha  IOCIEAYIOIlee  Pa3BUTHE
OMOJIOTMYECKUX 3HAHWM, OpPUEHTHPOBAHHBIX Ha (POPMHUPOBAHUE E€CTECTBEHHO-HAYyYHOTO
MHUPOBO33PEHUS, 3KOJOTUYECKOIO MBILUICHUS, IPEACTaBICHUNH O 3I0pOBOM 00pase >KM3HH, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHUS K OKpYXarolled NpupoiHoi cpene. B mporpamme mo
OMOJIOTUM TaK)Ke IOKa3aHbl BO3MOXHOCTM ydeOHoro mnpenMera «buosorus» B peanuzanuu
tpeboBanuit ®PI'OC COO k MiIaHUPYEeMbIM JMYHOCTHBIM, METAlpeJAMETHBIM MU HPEAMETHBIM
pe3yapTaTaM oO0yueHus ¥ B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHHOMN
NeSITEIbHOCTH O0YYaIOIUXCsS 10 OCBOCHMIO COJEp)KaHUs OHOJOrMYEcCKOro OOpa3oBaHUS Ha
YPOBHE CpeHEero 0011ero oopa3oBaHus.

VYueOnblit npeamer «buonorus» Ha ypoBHE cpeaHero olmiero oOpa3oBaHUS 3aBeplIAeT
Ouosnoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTHPOBAH HAa pacIHIMpEeHUE U yriyOlieHne 3HaHuM
oOyyaromuxcst O JKMBOM TpHUpPOJE, OCHOBAX MOJEKYISIpHOH M KIETOYHOH Ouoioruw,
HMOpHUOJIOTUN U OMOJOTUHU Pa3BUTHS, T€HETHKHU, CENEKIHUH, OMOTEXHOJIOTHH, 3BOIIOIMOHHOTO
YUEHUS U DKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YpOBHE OpPUEHTHUPOBAHO Ha
MOJATrOTOBKY OOYyYaroImuXcs K MOCIEAYIOIIEMY MOJIY4YEeHUIO OHOJIOrMYecKoro oOpa3oBaHHUs B
By3aX M OpPraHM3alMsIX CPEJAHEro MpodeccHoHaNbHOro 0opazoBaHus. OCHOBY €ro coiepx aHus
COCTaBJIIET CHUCT€Ma OHMOJOTMYECKMX 3HAHMHM, MOJIYYEHHBIX MpPU HM3YYEHUH OOy4aromUMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/ejoB OHOJIOTHM Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, B 10—11 kinaccax 3Tv 3HaHUS MOTYYarOT pa3BuTHe. Tak, pacCIIUPEHbl U yrIyOJIeHbI
OMOJIOTHYECKHE 3HAHUSA O PACTEHHSX, >KUBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me 4YeloBeKa,
O0IMX 3aKOHOMEPHOCTSX IKH3HH, JOMOJHHUTENIbHO BKJIIOUEHBI OMOJIOTUYECKHE CBEIEHUS
MPUKIAHOTO M TOUCKOBOTO XapakTepa, KOTOPhIE MOKHO HCIOJB30BaTh KAK OPUEHTHPHI IS
nocieayomero Beidopa npodeccun. BozMokHa Takke MHTErpasi OMOJIOTHYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TIOTYYEHHBIMU 00YUYaIOIIUMUCS MIPU U3y4eHUU (PU3UKH, XUMUH,
reorpauu 1 MaTEMaTHKH.



Crpykrypa mnporpammbl 1o y4yeOHoMmy mnpeamery "buonorus" oTpaxkaer CHCTEMHO-
YPOBHEBBIM M SBOIOIMOHHBIN MOAXOABI K H3yueHHUio Ouosoruu. COriacHo UM, HU3y4aroTCs
CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIC JJIS )KUBBIX CHCTEM PAa3HOTIO YPOBHS OpraHHM3allly,
SBOJIIOIIMM OPraHUYECKOT0 MHupa Ha 3emiie, COXpaHEHHUs OHOJOTrMYecKOro pazHooOpaszus
wiaHetsl. Tak, B 10 kiacce M3y4yaroTCs OCHOBBI MOJIEKYJISPHOW M KIETOYHOW Ouojoruwy,
SMOPUOJIOTUH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJEKUUHU, OMOTEXHOJIOTUN U CUHTETUYECKON
OMoNIOTHH, aKTYyaJU3UpPYIOTCS 3HAaHUS OOydaroummxcs 1O OOTaHWKE, 300JI0TUH, AHATOMHH,
¢uznonoruu venoseka. B 11 kitacce n3y4aroTcsi SBONIOIMOHHOE yYEHHE, OCHOBBI SKOJIOTUU U
yueHue o 6uocdepe.

VYueOublii mnpeamer «buonorus» mpus3BaH OOECHEUUTh OCBOCHHE OOYYaroIIUMUCS
OMOJIOTUYECKUX TEOpHid M 3aKOHOB, HJEH, NPUHIMIIOB W MpPaBHI, JIEKALMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
0COOEHHOCTSIX KIIETKH, OpraHW3Ma, IOMyJISAUuN, OWOLEHO03a, SKOCHCTEMBI, O BBIIAIOIINXCS
HAyYHBIX JOCTH)KCHMSIX, COBPEMEHHBIX HCCIEIOBAHUAX B OMOJOTUU, MPUKIAJAHBIX aCIEKTax
Ounonornyeckux 3HaHWM. /g pa3BUTHS W MOIAEp)KaHUS WHTEpeca 0O0YJaromuxcss K OMOJIOTHH
HapsIly CO 3HAYUTEIBHBIM 00BbEMOM TEOPETHUYECKOI0 MaTepuaia B COACPXKaHUH MPOrPAMMBI IO
OMOJIOTHH TIPETYyCMOTPEHO 3HAKOMCTBO C MCTOPHEW CTAHOBJICHHMS M Pa3BUTHUsI TOW WM UHOU
obnactu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B PEIICHUE BaXKHEHIINX
OHMOJIOTUYECKHUX M HKOJIOTHYECKUX MTPOOIIEM.

Llenp u3yuenus yuebnoro npenmera «buosjorus» Ha yriayOn€HHOM ypOBHE — OBJa/ICHUE
00y4JaromuMHUCs 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAIBHOW OPraHW3allMM JKUBBIX CHCTEM
pa3HOro paHra v NpuOOpeTeHNUEe YMEHHI MCIOIB30BaTh 3TU 3HAHUS B (HOPMUPOBAHHH UHTEpeca
K omnpeneneHHoi o0sactu mpodecCHOHATbHON NeATeTbHOCTH, CBSI3aHHOW C OMOJIOTHEH, WIH K
BBIOOpY yueOHOT0 3aBeIeHHs I IPOAOIKEHHUS OMOJIOTHYECKOro 00pa30BaHuUsI.

JlocTrxkeHnue 1enu n3ydeHus ydeOHoro npeamera «buosnorus» Ha yriiyOJ€HHOM ypOBHE
o0ecreynBaeTcs pelIeHueM caeIyomuX 3a/1au:

OCBOCHHE  OOYYalOIMMUCS  CUCTEMBbI  OMOJIOTMUECKMX 3HAaHWM: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOpHSX, KOHLEMIMIX, MIIOTe3aX, 3aKOHAaX, 3aKOHOMEpPHOCTSAX M IpaBHIIaX,
COCTaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAayYyHYI0 KApTUHY MHpa; O CTPOCHHH,
MHOTr000pa3uu U 0COOEHHOCTSX OMOJIOTHUECKUX CHUCTEM (KJIETKA, OPraHu3M, MOIMYJSALUs, BUJ,
OouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEIOBAHUSIX B
OMOJIOTHH;

O3HAKOMJIEHHE  OO0ydJaromMxcsi €  METOAaMM  TO3HAHMUS  JKMBOM  NPUPOABL:
UCCIIEIOBATEILCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJSIPHOM M KIETOUYHOW OMOJIOTHH,
IMOPHOJIOTHN ¥ OMOJIOTUN Pa3BUTHS, TCHETUKU U CEIIEKIIUU, OMOTEXHOJOTHH U CHHTETUYECKOMN
OMoNOTMH,  TMAaJEOHTOJOIMH, OKOJOTMM); METOJAAMHU  CaMOCTOSATENBHOTO  MPOBEICHHS
OMOJIOTHYECKUX HCCIIEeOBaHU B JsabopaTopuu U B mpupojae (HaOmoaeHue, H3MEpPEHUE,
HKCIEPUMEHT, MOJICTTUPOBAHNE);

OBJIaJIcHHE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HaXOAWTh, aHAIU3UPOBATH U
UCIIOJIb30BaTh OMOJIOTUYECKYI0 HH(POPMAIIHIO; TTOIb30BAThC OMOJIOrMYECKON TEPMUHOJIOTHEN U
CHUMBOJIMKOW; YCTaHaBIMBATh CBSI3b MEXKAY pa3BUTHEM OHWOJOTHM H  COIHMAIIBHO-
HKOHOMHUYECKUMH U SKOJIOTHYECKUMH IpOOJeMaMU YeJIOBEYECTBa; OLICHWBATh IOCIEICTBUS
CBOEHM JIEeATENIbHOCTH [0 OTHOLIEHUIO K OKpYXKarolled IpHUpPOIHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3/I0POBBIO  OKPYKAIOIIMX JIOeH; OOOCHOBBIBaTb M  COOJIOJATh  MEphl
npoPUIAKTUKH WH(OEKITMOHHBIX 3a00JI€BaHMMA, TIPAaBIJIa TIOBEJACHUS B MIPUPOJE U OOECreUeHUs
0€301aCHOCTH COOCTBEHHOM KH3HENEATEIbHOCTH B YPE3BbIUANHBIX CUTYallMSIX MPUPOJHOTO U
TEXHOT€HHOT'O XapaKTepa; XapaKTepHU30BaTb COBPEMEHHbIE HayudHbl€ OTKpPBITHS B 00IacTu
OMOJIOTHH;

pa3BUTHE y 00YyYalONIMXCS WHTEIUIEKTYalbHBIX U TBOPYECKUX CIOCOOHOCTEW B mpoliecce
3HAKOMCTBA C BBLIAIOUIMMHCSA OTKPBITUSAMU M COBPEMEHHBIMU HCCIECIOBaHMSIMU B OHOJIOTHH,
pelaeMbIMH €10 MpodjIeMaMHu, METOJ0JIOTHEH OMOJIOrHYecKOro MCCIeIOBaHusl, MPOBEICHUs



OKCIIEPUMEHTATBHBIX  WCCICIOBAHUM, pEIICHHs] OWOJOTHYECKHX 3a/1ad, MOJICITHPOBAHUS
OHOJOrn4YeCcKrX 00BEKTOB U MPOLIECCOB;

BOCIIUTaHHUE Y OOYYAIOIIUXCSl [IEHHOCTHOTO OTHOIICHHS K JKUBOHW IMPHUPOJE B IEJIOM U K
OTIEeNbHBIM €€ 00beKTaM U SBJICHUSIM; (OPMHUPOBAHUE OSKOJOTUUYECKOW, TE€HETHYECKOU
rPaMOTHOCTH, OOMICH KYJIbTYpHl MOBEACHHUS B TPUPOJIC; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

nproOpeTeHne 00yJarIUMUC KOMIIETEHTHOCTH B PAIIMOHAIIBHOM MPUPOIOIOIE30BAHUN
(cobmroneHne TmpaBUJl TIOBEJACHUS B TIPUPOJIE, OXPaHbl BHJIOB, SKOCHUCTEM, OHOCHhEpHI),
COXpaHEHHH COOCTBEHHOI'O 3/I0pPOBBbSl U 3/I0POBBSl OKPYKAIOMIMX JIOAEH (COONIONEHHsT Mep
npodunaktuku  3aboneBaHuii, oOecriedyeHne  OE30MACHOCTH  KHU3HEACITEILHOCTH B
YpEe3BbIYANHBIX CUTYAIUSAX MPUPOJIHOTO U TEXHOTEHHOTO XapaKkTepa) Ha OCHOBE MCIOJIb30BaHUS
OMOJOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3JJaHME YCIOBUW IS OCO3HAHHOTO BbIOOpa OOYYAIOIIMMHCS WHAUBUAYATHHOMN
0o0pa3oBaTeNbHON  TPAaeKTOpUH, CHOCOOCTBYIOIIEH mocienywmeMy npodecCHOHAaTIbHOMY
CaMOONIPEJICIICHHIO, B COOTBETCTBUU C WHIWBHUIYaIbHBIMA HHTEPECAMU U IMOTPEOHOCTSIMHU
peruoHa.

OO01iee ymuClIO 4acoB, OTBEACHHBIX Ha W3yuyeHUE OHOJOTMU Ha YriayOJIEeHHOM YpOBHE
cpenHero obmiero oOpasoBanms, coctaBiser 204 daca: B 10 kmacce — 102 vaca (3 yaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEZIeno).

Ot6op opraHu3alMOHHBIX (GOpPM, METOJOB U CPEACTB OOydeHus OuoJIoTUu
OCYIIECTBIISIETCSA C YYETOM CIEUU(PUKUA €ro COJEpP)KaHHUS W HAIPABIECHHOCTH Ha MPOJOJDKEHHUE
Ounosnoruueckoro oOpa3oBaHMs B OpraHU3alUsAX CpeIHero NpodecCHOHATBLHOTO U BBICIIETO
oOpazoBaHus.

OO0s3aTeNnbHBIM YCIOBUEM TMPH OOYYeHHH OMOJOTHMH Ha YriayOlIEHHOM ypOBHE SIBIISETCS
MpOBEJCHUE J1aObOpaTOPHBIX U TMpakTHueckux pabdor. Takke ywacTue oOydarommxcs B
BBIMIOJTHEHUH TPOEKTHBIX UM  y4eOHO-UCCIEOBATENbCKUX PadOT, TeMaTHKa KOTOPBIX
OTIPENIETISICTCS YYUTEJIEM Ha OCHOBE HUMEIOIIMXCA MAaTepUaIbHO-TEXHUUYECKHUX PECypcoB U
MECTHBIX MIPUPOIHBIX YCIOBUH.



COJAEP/KAHUE OBYYEHUA
10 KUIACC

CognepxaHue IPOrpaMMBbl,  BBIICICHHOE  KYPCUBOM, HE BXOAUT B  IIPOBEPKY
rocynapcTBeHHoU utoropoi arrecrauuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpeMeHHas OMOJIOTHSI — KOMILJIGKCHAs Hayka. KpaTkas mcropusi pa3BUTHSI OHMOJIOTHH.
buonornyeckue Hayku M u3ydaemble UMHU InpoOneMbl. DyHIaMeHTalIbHbIE, NPUKIAAHBIE U
IIOMCKOBBIE HAYYHbIE UCCIIE0OBAHNS B OMOJIOTUH.

3HayeHue OuojoruM B (POPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyUYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonorueil. 3HaueHWe OHOJOTMM B TMPAKTHUECKOU
JEATEIIBHOCTH YEJIOBEKA: MEAMIMHE, CEJIbCKOM XO3SHCTBE, IPOMBIIUIEHHOCTH, OXpaHe
PUPOJIBIL.

JdeMoHcTpannn

[Toptpetsr: Apuctorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. lapsun, Y. Iapsei, I
Meunnenb, B. M. Bepnanckuii, W. II. IlaBnos, M. WM. Meunuko, H. W. BaBuios, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsI3p OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OMOIOTHYECKHX
HayK».

Tema 2. 7KuBble cucTeMbl U UX H3yYeHHE

JKuBble cuctembl Kak npeamer uydeHus Ounosoruu. CBONCTBA KUBBIX CUCTEM: €IUHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTh WU ILIEJIOCTHOCTb, CIIO)KHOCTh U  YHOPSAOYEHHOCTH
CTPYKTYpBI,  OTKpPBITOCTH, = CAaMOOpPraHM3alysi, CaMOBOCIIPOM3BEICHHE, Pa3ApPakKHUMOCTh,
M3MEHYUBOCTb, POCT U Pa3BUTHE.

YPOBHM OpraHM3allMd JKUBBIX CHCTEM: MOJIEKYJISIPHBIM, KJIETOYHBIN, TKaHEBBIH,
OpraHNU3MEHHBIM, MO YJIILIHOHHO-BUI0OBO, HKOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
6uocdepHsbiil. IIporeccsl, NPOUCXOASIIME B KUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
Kuzsp kak popma cymectBoBaHus Marepuu. Hayku, uzydaromiye *HUBbl€ CUCTEMbI HA Pa3HbIX
YPOBHSIX OpPraHU3aLNH.

N3yuenue xuBbIX cucteM. MeTtoapl Ouonorudeckod Hayku. HaOmromeHue, u3mepeHwue,
DKCIEPUMEHT, CHCTEMaTu3auus, MeTaaHanus3. [loHsaTMe O 3aBUCMMONM M HE3aBHCHUMOM
nepemenHoi. IlmanmpoBanne skcnepumenta. [locraHoBka u mposepka rumore3. Hynesas
runote3a. [loHsTHE BHIOOPKH U €€ JOCTOBEpHOCTh. Pa3dpoc B Ouonornueckux AaHHbIX. OneHKa
JIOCTOBEPHOCTH IMOJIYUEHHBIX pe3yslbTaToB. [IpUunHbBI MCKaXXEHUSI PE3yJabTaTOB AKCIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaLun

Tabmuubl u cxembl: «OCHOBHbIE TPU3HAKU JKU3HW», «bBHONOrMYEeCKUEe CHUCTEMBI,
«CBONCTBa )KMBON MaTepun», «Y pOBHH OPraHU3ALMH KUBOHU MPUPOIB, «CTpOEeHNE )KUBOTHON
KineTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIIOBEYECKOTO  OpPTraHU3May,
«buoreorienos», «buochepan, «MeTobl U3ydeHHS! JKUBOU MPUPOIBI.

Ob6opynoBanue: 1aboparopHoe 000py10BaHKE IS IPOBEACHUS HAOMIOACHNH, U3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTyeckas padora «licnonp3oBaHME pa3IMYHBIX METOAOB IPU H3YYEHUM MKUBBIX
CUCTEM.

Tema 3. Buosnorus KjieTku

Knerka — cTpykTypHO-QYHKIMOHAIbHAS €IUHULA KUBOTO. VICTOpHS OTKpBITUS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounast teopust (T. IIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHHSI COBPEMEHHOM KJIETOYHON TEOPHH.

MeToapl MOJEKYISPHOM M KJIETOYHOW OHOJOTMH: MHUKPOCKONMs, Xpomarorpadus,
anekTpodope3, METOJ  MEUEHBIX aTroMoOB, auddepeHmanbHoe IEeHTPUGYTUPOBAHHE,



KyJIbTUBUPOBAHUE KIETOK. M3yuenue (ukcupo8anHuix Kiemokx. DIEKTPOHHAsT MHUKPOCKOIHSL.
Kongoranvnasn muxkpockonus. Bumanvnoe (npudsicuznennoe) uzyuenue Kiemox.

JleMoOHCTpaL U

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBIH MHUKpOCKOM», «lcTtopus
pa3BUTHSA METOJIOB MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHMKpPOIIPENapaTbl PACTUTENbHbBIX, KUBOTHBIX U
OaKTepHaAIbHBIX KIETOK.

IIpakTnyeckass padora «l3yueHne MeTONOB KIETOYHOW Ouosioruu (xpomarorpadus,
anekTpodopes, nuddeperiuanpoe neHTpudyruposanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XVMMHYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPAMHUKPO3JIEMEHTHI. Bona n e€ poib
KaK pacTBOpHUTENS, peareHTa, y4yacTH€ B CTPYKTYPUPOBAaHUHU KIIETKU, TEIJIOPETYJISALHUU.
MuHepanbpHble BEILIECTBA KJIETKH, UX OMooruyeckas posib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKU. buonornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OeiakoBOM Moiiekyibl. IlepBuuHas cTpykTypa Oenka, menTHIHas
CBsI3b. BTopmuHnas, TpeTW4Has, 4eTBEpTUYHAs CTPYKTYpbl. [leHarypamms. CBoHcTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIu 0eiaKkoB. /lpuonsi.

VYrneBoabl. MoHOcaxapuibl, JuUcaxapuibl, OJIMrocaxapuibl M mojucaxapuabl. OOmui
IUIaH CTPOEHUs U (U3MKO-XUMHUYECKHE CBOICTBa yrieBoioB. buonornyeckue ¢yHKuuu
YTJIEBOJOB.

Jlunuae!. IMuapodunsHO-THIPOPOOHBIE CBOMCTBA. Knaccudukanms  numumos.
Tpurnuuepuasl, Gochoaunuabl, BOCKU, crepouipl. buonornyeckue pynkuuu nunuaos. Odume
CBOWCTBA OMOJOTMYECKMX MeMOpaH — TEeKy4yecTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JJTHK u PHK. Crpoenne HyknenHOBBIX KuciI0T. HykneoTuasl.
[Tpunuun xommuiementapHocTtH. IlpaBuio Yapradda. Crpykrypa JAHK — nBoitHas crupaiis.
Mecronaxoxnaenue u 6uonorndeckue pynkuuu JJHK. Bunet PHK. ®ynkiun PHK B knertke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B Mojiekyine AT®. buomornueckue
¢ynkuun AT®. BoccTaHoBleHHBIE MEPEHOCUMKH, UX (GYHKUMUM B KieTke. /pyeue
HYKaeo3uompugocgamol (HTD,). CexBenupoBanne  JIHK.  Memoowr  ecenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrpykrypHast Ouosorusi: OMOXMMHYECKHE M OHOPU3NYECKUE HCCIEAO0BAaHUSA COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl OuOMOINIeKyl. Mooenupoganue cmpykmypvl u QyHKyui
Ouomonexyn u ux komniekcos. Komnvromepnwiii ouzatin u opeanuieckuii cunmes OUOMONIEKYI U
UX HenpPUPOOHbIX AHATLO208.

JleMoOHCTpaLun

[Hoptpertsr: JI. [Toaunr, x. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, ®@. Caurep, C.
IIpy3unep.

Juarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXHMBOW IPHUPOJE»,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOU MIPUPOJIEN.

Tabmuubl u cxemsl: «llepuoanueckass TabnMIa XMMUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJbl BOABI», «BemectBa B cocraBe OpraHu3moBy», «CTpoeHHE MOJEKYJbl Oenkay,
«CTpyKTYypbl 0OenKOBOW MOJEKYIb», «CTpoeHHe MOJEKyd YrieBoAoB», «CTpoeHHEe MOJEKYI
nunuaoBy, «HykiienHOBbIE KUCIIOTH», «CTpoeHre MoeKyiIbl ATD.

Ob6opynoBaHue: XMMHAYECKas Mocyia 1 000pyI0BaHHE.

JladopaTropnasi padora «OOHapyKeHHE OCITKOB C TTOMOIIBIO KAYECTBEHHBIX PEaKIIHil».

JlabopaTopnasi pa6ora «/ccnenoBanne HyKJIEMHOBBIX KUCIOT, BBIJIEICHHBIX U3 KIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue u GyHKIMH KIETKH



Tumbl KJIETOK: dyKapHOTHUeCKas M mpokapuorudeckas. CTpyKTYpHO-(YHKIMOHAIbHBIC
00pa3oBaHMs KIETKH.

Crpoenue mnpokapuoTHuecko kieTku. Kiierounass crTeHka OakTepuii u  apxew.
OcoOeHHOCTH CcTpOeHUs TeTepoTpodHO U aBTOTPO(PHON MPOKAPUOTUYECKUX KJIETOK. MecTto u
POJIb IPOKAPHOT B OMOIIEHO3aX.

CrtpoeHue u QpyHKIMOHHpPOBAHUE dYKapUOTUUYECKON KieTku. [lnasmaruyeckas MmemOpaHa
(mmazmanemma). CTpykTypa IUTa3MaTHueckod MeMmOpaHbl. TpaHCIOPT BEIIECTB 4epes
MJIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHbBIN (muddysus, obOneruénnas auddysus), aKTHBHBIN
(mepBUYHBIA M BTOPUYHBIN aKkTUBHBIA TpaHcnopt). [lomynmponumaemocts MemOpansl. PaboTa
HATPUN-KaJIMEeBOro Hacoca. DHIIOIMUTO3: MUHOLKUTO3, (harounTo3. Jk3ounTo3. Kierounas creHka.
CrpykTypa 1 GyHKIMU KIETOUYHOW CTEHKH PacTEeHH, TpHOOB.

[uromnaszma. I{uto3ons. [lutockener. JIBukeHwe wuuTomia3Mbl. OpraHousibl KJIETKH.
OnHOMeMOpaHHBIE OpraHOWABI KIETKH: dHjomIazmMarndeckas cetb (DIIC), ammapat ['ombmku,
JU30COMBI, UX CTpoeHHe W (YHKIUU. B3auMOCBSI3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrtpoeHue rpaHylsipHOrO peTukyinyma. Mexanusm wuanpasnenus 6Oenkos 6 OIIIC. Cunres
pacTBopuMbIX  OenkoB. CuHHTe3  KJIETOYHBIX  MeMOpaH. [nmamkuii  (arpaHynispHBIi)
SHJIOIIa3MaTHYeCKUi peTukyayMm. CexkperopHast (GyHKIus anmapata ['onbmku. Moougukayus
benxos 6 annapame I onvocu. Copmuposka 6enkog 6 annapame I o1v02cu. TpaHCHIOPT BEIIECTB
B KJeTKe. Bakyonu pacturenbHbIxX KieToK. Kiterounslit cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOWUIBI KJIETKH: MHUTOXOHIPUHU, MIACTUIBL. [Ipoucxodicoenue
mumoxonopuui u niacmud. Cumbdbuocenes (K.C. Mepesckosckuu, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MHUTOXOHApUA W mactul. llepBuuHble, BTOpPUYHBIE U CJIOXHBIC IIJIACTH]IBI
(OTOCUHTE3UPYIOUINX JYKapHOT. XJIOPOIUIACThl, XPOMOIUIACTHI, JIEHKOIUIACTHl  BBICIIUX
pacTeHUN.

HemeMmOpannbie opranousl kieTku CTpoeHre M QyHKIMN HEMEMOPAHHBIX OPraHOMOB
kiaeTku. Pubocombl.  IIpomedsxcymounvie  ¢hunamenmsi. MuUKpodUIaMeHTbl. AKmuHogbie
Muxkpogpunamenmol. MBbIIIEUHBIE KIETKU. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeYHbIX KIemoK.
MuxkpoTtpybouku. Knerounslii mentp. CTpoeHune W JBUXKEHUE HKIYTUKOB U PECHUYEK.
MuxkpotpyOouku ruToriasmel. Llentpuons. berku, accoyuupogsanuvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momopuvie 6enxu.

Anpo. OOosouka sapa, XpOMaTUH, KapuOIIa3Ma, SAPBINIKH, UX CTPOEHUE U (YHKIUU.
Snepublil GenkoBelii MaTpuKC. [IpocTpaHCTBEHHOE PACHOIOKEHHE XPOMOCOM B MHTEp(ha3zHOM
anpe. Jyxpomamun u 2emepoxpomamur. benrkun XpomMaThHa — TUCTOHBIL. J{unamuxa s0epHou
06010yKU 8 MUmo3e. 0epHulil mpaHcnopm.

Knerounsle  BkimtoueHusi. CpaBHHUTENbHAs  XapaKTEpPUCTUKA  KIETOK  JYKapHOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHOIA).

JleMoOHCTpaLun

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmumpl 1 cxembl: «CTpOEHHE DSYKAPUOTHYECKOW KIETKW», «CTpOoeHHe KUBOTHOM
KIIETKN», «CTpOEHUE pacTUTENbHON KiIeTKW», «CTpoeHne MUTOXOHApUN», «SAapo», «CtpoeHue
MPOKAPUOTUYECKOUN KIIETKI.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIPENapaTbl PacTUTENBHBIX, JKUBOTHBIX
KJIETOK, MUKpOMpenaparbl 0akTepUualbHbIX KJIETOK.

JlabopaTopnasi paGora «l/3ydueHne cTpoeHUs KIETOK pa3IMYHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIETOYHOU MEMOpaHBI.

JlabopaTopnas padora «/ccnenoBaHue mia3mMonus3a U AEINIa3MOJIM3a B PACTUTENBHBIX
KJIETKax.

IIpakTnyeckas padora «/3ydeHne IBMKEHUS TUTOIUIA3MbI B PACTUTEIIBHBIX KIIETKAX).

Tema 6. O0MeH BellecTB M NPeBPallleHUE JHEPTUN B KJIETKe

AcCUMMIIAIMS ¥ JUCCUMIISALUS — B CTOPOHBI MeTabonn3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTPO(HBIA M  TreTepoTpodHBIN. YyacTHe KHCIOpoJa B  OOMEHHBIX  IpOIleccax.



Ounepreruyeckoe oOecrieueHne kieTku: mpeBpamieHne AT® B oOMeHHBIX THpoleccax.
@DepMeHTAaTUBHBIM XapakTep peakluid KIETOYHOro Merabonu3ma. DepMeHThl, X CTPOEHUE,
cBoiicTBa W MexaHu3M jaercTBus. Kodepmentsl. Otinnuns ¢GepMEHTOB OT HEOPraHHMYECKUX
KaTajau3aTopoB.  belku-akTUBAaTOpel U OEIKU-UHTMOUTOpBHL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTATUBHBIX PEAKIMH OT Pa3INYHbBIX (PAKTOPOB.

[lepBrUYHBII CHHTE3 OPraHMYECKHUX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUEHHbIU U
oKcuzeHmvlll  pomocunmes 'y baxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbl
peaxkyuonHoz2o yenmpa. Ponb xmoporuiactoB B mporuecce porocunreza. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., Cs. u CAM-munvr pomocunmesa. IIpoayKTUBHOCTE (HOTOCHHTE3A.
Bnusinue paznuyabix pakToOpoB Ha CKOPOCTH PoTOCHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XemocuHte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HHUTPH(PHIUPYIOIIHE
OakTepuu, Kene300aKTepuu, cepoOaKTepru, BOJOPOIHbIE OaKkTepun. 3HaYCHIE XEMOCHHTE3A.

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

AdpoOHBIE OpraHu3Mbl. JTambl HEpreTudeckoro obOMmeHa. I[loArOTOBUTENBHBIN ATarl.
['mukonu3 — 6eCKUCIOPOAHOE PACUIEINIEHUE TIIFOKO3bI.

buonornueckoe OKHCIIEHHE, WIH KJIETOYHOE JbIXaHue. Pojib MUTOXOHApPHI B mpoueccax
Oounonornyeckoro okucieHus. Lluxnmyeckne peakumu. OxuciaurenbHOe (GochoprImpoBaHHE.
Ouepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunmaswl. llpenMyiiectBa a’poOHOro MmyTH OOMEHa BEIIECTB IEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTETUIECKOTO OOMEHA.

JleMoOHCTpaL U

[Hoprpetsr: k. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuemnn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «POTOCHHTE3», «DHepreTudeckuii oomen», «bunocunres Oenkay,
«CtpoeHnue GpepMeHTay, «XEeMOCUHTES3Y.

Ob6opynoBaHue: CBETOBOM MUKPOCKOII, 000pYJ0OBaHUE /ISl IPUTOTOBJICHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKpPOIPENapaToB.

JlabopaTopnasi paGora «/I3yueHue KaTaJUTHUECKONH aKTUBHOCTH (EepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanas3bl)y.

JlaGopaTtopnas paGora «lI3yueHue (epMEHTATHUBHOTO paclIEIUIEHUs IEepOKCUaa
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKaX).

JlaGopaTopHnas pa6ora «CpaBHeHHUE MPOLECCOB (POTOCHHTE3a U XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JTBIXAHUSI.

Tema 7. HacneacrBenHass HHGOpPMALMs M pean3anus eé B KJeTKe

Peakuun matpuuHoro cuHtesa. [IpHHIMI KOMIJIEMEHTApPHOCTH B PEAKIUSAX MATPUYHOIO
cuHTe3a. Peammsarnus HaciencTBEHHOW wuHQoOpManuu. [eHeTHYeckuii Ko, €ro CBOMCTBa.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. IIpuHIUMIIBI TpaHCKpUNIIMKM: KOMIUIEMEHTAPHOCTb,
AHTUNAPALIEIbHOCTh, aCUMMETPUYHOCTE. Cospegsanue mampuynvix PHK 6 sykapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ stanbl. Yuactue TpaHcnopTtHeix PHK B GuocunTese Oenka. YcinoBus
6uocunTe3a 6enka. KogupoBanue aMuHokuciot. Poibs pubocom B OuocuHTese Oenka.

Cospemennvie npeocmasnenusi o cmpoenuu 2enog. OpraHuszalys reHoma y IpoKapuoT U
9yKapuoT. Perymsius akTMBHOCTH TE€HOB y MpokKapuoT. ['mmote3za omepona (P. XKaxoo, XK.
Mano). MonekynapHvle mexaHuzmvl Kcnpeccuu 2enog y aykapuom. Ponv xpomamuma 6
peayaayuu pabomsl 2enog. Perymsius oOMeHHBIX MpolieccoB B kieTke. Kietounslii romeocTas.

Bupycel — HekieTouHble (GOPMBI KU3HH U OOJMUTaTHBIE mapa3uThl. CTPOSHHUE MPOCTHIX U
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, Oaktepuodaron. JKusneuwwiti yuxn JIHK-cooepocawyux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamnas mpanckpunyus, peeepmasda,
unmezpasa.



Bupycuble 3aboneBaHusi uenoBeka, KHBOTHBIX, pactenuid. CIIMJ], COVID-19,
COLIMAJIbHBIE U MEUIIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmeepayus u ananus bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuveckux OamHvix. Hanomexmonoeuu 6 6Ouonoeuu u meouyuwne. Ilpoepammupyemvie
@ynxyuu 6enxos. Cnocobwvl docmasKu 1eKkapcms.

JdemMoHcTpauMu

IToptpetsr: H. K. Konbuos, /1. 1. iBaHOBCKUI.

Tabmumplt w  cxembl: «buocuHTes Oenka», «['eHeTmUeckudt Koa», «BUPYyCH,
«baxrepuodaru».

IpakTnyeckas padora «Co3nanue MOJACIH BUPYCay.

Tema 8. /Ku3HeHHBbIH HUKJ KIETKH

Knerounslii nuki, ero mepuoisl u perymsauus. Murepdaza u muro3. OcoOeHHOCTH
MPOIeCCcoB, mpoTekaromux B uHTepdase. [loaroroBka kieTku K aeneHuto. [IpecuHTeTHYCCKUI
(TOCTMUTOTUYECKHIT), CUHTETUYECKUM M TMOCTCHHTETUYECKUN (IMPEMUTOTUYECKUN) MEPUOIbI
UHTEpQa3bL.

Marpuunbii  cunre3 JHK — pemmkanus. Ilpunnuner  perukamuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJIYKOHCEPBATUBHBI  CHHTE3, aAHTUIAPAJUIENBbHOCTh. MexaHusm
permmkauun  JIHK.  Xpomocombr. Ctpoenune xpomocom. Temomepsl u  Tenomepasa.
XpOMOCOMHBI HA0Op KIETKH — KapuoTUN. MIUIOWAHBIA W TaluIOMIHBIA HAOOPBI XPOMOCOM.
['omonornynsie XxpoMocomsl. [1010BbIE XPOMOCOMBL.

Jenenue kietku — muto3. CTaguum MHUTO3a U MPOUCXOJSALIME B HUX Ipolecchl. Tumbl
muto3a. Kapuokunes u nutokunes. buonornueckoe 3HaueHrE MUTO3a.

Perynsuus MuroTnueckoro uukia kietku. [Iporpammupyemast kieTtodHas rubenp —
arornTos.

Knerounoe s1po, XpoMocoMbl, GYHKIIMOHATIbHASI T€HOMUKA. Mexanuzmvl nporugepayuu,
ougpepenyuposxu, cmapenus u cubenu kiemox. «LJugpposasn knemrxa» — buoungopmamuueckue
MoOoenu YYHKYUOHUPOBAHUS KIeMKU.

JleMoHCTpanuu

Tabmuupl u cxembl: «KWU3HEHHBIA MUK KIETKH», «MuTo3», «CTpo€HHE XPOMOCOMY,
«Pemmukanmsa JJHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpompenaparbl: «MHTO3 B KIETKax KOpelIKa
JTyKay.

JlabopaTopnasi paGora «l3yueHne XxpoMOCOM Ha FOTOBBIX MUKPOIIpENapaTax».

JlabopaTopnasi pa6ora «HaOmroneHne MuTo3a B KIETKAaX KOHUMKA KOpeIIKa Jyka (Ha
TOTOBBIX MHUKPOTIpErapaTax ).

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

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

Oco0eHHOCTH CTPOEHUS U KUZHEIEATEIbHOCTH OJAHOKIJIETOYHBIX OpraHu3moB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHBIE BOJIOPOCIH, IPYTHe NPOTUCTHI. KoJoHnanpHbIe
OpraHU3MBlI.

B3anmMocBs3b yacTeil MHOTMOKJIETOYHOTO Opranu3Ma. TkaHu, opraHbl U CUCTEMbl OPTaHOB.
OpranusM Kak equHoe 1enoe. ['omeocras.

Tkanu pacreHuit. Tumbsl pacTUTENBHBIX TKaHEW: o0OpazoBaTeNbHAs, MOKPOBHAs,
MPOBOASIIAs, OCHOBHAsA, MexaHuueckasd. OCcOOEHHOCTH CTpOeHHUs, (PYHKUUN W PacmoiIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHM JKMBOTHBIX M  4YeJlOBEeKa. TUOBl JKUBOTHBIX TKaHEH: AIUTEIMAJIbHAS,
COCIMHUTEINIbHAS, MblleuHas, HepBHas1. OCOOCHHOCTH CTpPOCHUs, PYHKIHUHA M PaACTIOTIOKEHUS
TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHbie U reHEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMbI OPTaHOB
KUBOTHBIX U 4yesioBeKka. DyHKIIMU OpraHOB M CUCTEM OPTaHOB.



Onopa Tena opranusmoB. Kapkac pacrennil. Ckenerbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KUBOTHBIX. HapyHblli 1 BHyTpeHHUH ckeneT. CTpOoeHne U TUIIBI COCIUHEHUS
KOCTEH.

JIBr>keHue opraHusMmoB. J[BUXKEHME OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHMIHOE,
JKI'YTUKOBOE, PECHUYHOE. J[IBM)KEHHE MHOTOKJIETOUYHBIX PpACTEHUN: TPONM3MBI M HACTHH.
JIBM>KeHNE MHOTOKJIETOUHBIX KHBOTHBIX U Y€JIOBEKa: MbllleuHas cuctema. Peduekc. CkeneTHble
MBIIIIBI ¥ UX paboTa.

ITutanue opranusmos. IlornonieHre BoOAbI, YIIEKUCIOrO ra3a ¥ MUHEPAIBHBIX BEILECTB
pacteHussMH. [IuTaHue >KMBOTHBIX. BHYTpUIIOIOCTHOE M BHYTPHUKIIETOYHOE IUIICBAapPCHUE.
ITnTanue NMO3BOHOYHBIX >XKMBOTHBIX. OTHENBI NMUIIEBAPUTENBHOrO Tpakra. IlumesBapurenbHbie
’kenesbl. [InmeBapuTenbHas cuCTeEMa Y€lI0BeKa.

Hpixanue opranu3MoB. [[pixanue pactenuid. Jprxanue >xuBoTHBIX. Juddy3us ra3oB yepe3
MOBEpPXHOCTh KieTku. KoxHoe npixanue. JlpixarenbHas moBepxHOCTh. JKabepHoe M JIErO4YHOE
JpIXxaHue. JlpIXaHue IO03BOHOYHBIX >KMBOTHBIX W 4YEJIOBEKA. OBOJIOLHUOHHOE YCIIOKHEHHE
CTPOCHHMsI JETKUX ITI03BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas CHUCTEMa 4YelOBeKa. MeXxaHu3Mm
BEHTWISALMM JETKUX Y NTUIL] U MIIEKONUTaOMMX. Perynsauus npixanus. J{pixareiabHble 00bEMBI.

TpaHcnopT BemeCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopt
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHocHas cucrema
MIO3BOHOYHBIX KHMBOTHBIX U uenoBeka. Cepjue, KpPOBEHOCHBIE cOCyIbl M KpoBb. Kpyru
KpOBOOOpAIlleHUsI.  DBOJIIOLMOHHBIE  YCIOXKHEHUS  CTPOEHHUS  KPOBEHOCHOM  CHCTEMBbI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Breinenenune y opranuzMoB. Beigenenue y pacteHuil. BeineneHue 'y  KMBOTHBIX.
CokpatutenbHble Bakyoiau. Opransl BblieneHus. PuibTpanus, cekpeuuss u oOpaTHoe
BCachIBaHHE KaK MEXaHMU3MbI pabOThl OPraHoB BblAeIeHHs. CBs3b MOJOCTH Tella ¢ KPOBEHOCHOM
Y BBIICIUTEIBHON CUCTEMaMU. BplieneHne y MO3BOHOYHBIX XKMBOTHBIX M 4YesloBeka. Ilodkwm.
Crpoenue u pyHKIHMOHUpOBaHHE HeppoHa. OOpa3oBaHNE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3allliTa y OJHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LIMCTBI MPOCTEUINNX. 3aIIMTa y MHOTOKJIETOUHBIX pacTteHuil. Kyrukyna. CpencrBa nacCUBHONW U
XAMHUYECKOM 3a1uThl. ODUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [I0KpOBBI M X IPOM3BOJHBIE. 3alIUTa OPraHU3Ma
or OonesHedl. MMmyHHas cuctema uenoBeka. KileTOuHbII M TyMOpalbHBII HMMMYHHTET.
Bpoxnénublii ©W  npHOOpETEHHBIM  crienupHUUecKuil UMMyHHUTET. TeopHus KJIOHAJIbHO-
cenexktuBHoro nmmyHnurera (I1. Opmux, ®@. M. bBeprer, C. Tonerasa). BocnanutenbHbie OTBETHI
opranu3MoB. Poiib BpO:KIEHHOTO MMMYHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JICBaHUH.

Pa3apaxkuMoCTe M perymsanuss y OpraHu3MoB. Pa3ipakuMoCTh y OJHOKIJIETOYHBIX
opranusmoB. Takcucel. PaznpaxxumocTs U peryisuus y pacTeHuil. POcToBble BeleCcTBa U HUX
3HA4YCHHE.

HepBHast cucrema u peduexTopHas peryisius y >KUBOTHBIX. HepBHas cuctema u eé
OTZEINbl. DBOJIIOIMOHHOE YCIIO)KHEHUE CTPOCHUST HEPBHOM CHCTEMBI y KMBOTHBIX. OTHensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XKUBOTHBIX. Pediekc u pednextopHas ayra. bezycnoBHble u
YCIIOBHBIE PE(IICKCHI.

I'ymopanbHasi perymsiuvsi M SHIOKpHUHHAs CHUCTEMa JXUBOTHBIX M 4YelloBeka. JKenessl
SHIAOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleiicTBHe TOpMOHOB. B3amMOCBA3bp HEpPBHOU U
SHJIOKPUHHOH cucteM. [‘unoranamo-runodusapHas cucrema.

JleMoHCTpauMu

IToprper: U. I1. I1aBnoB.

Tabmuupbl u cxemsl: «ONHOKIETOUHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOIOPOCIHY,
«baktepun», «lIpocreiimmey, «Opranbl LBETKOBBIX pacTeHuil», «CucTeMbl OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee CTpoeHHEe HAaceKOMbIX», «TkaHUM pacTeHMI,
«Kopuesbie cucrtembl», «Crtpoenue cteOnss», «CTpoeHHE IHUCTOBOM MIacTUHKWY, «TKaHU
KUBOTHBIX», «Ckener 4enoBeka», «llumesapurenbHas cucrema», «KpoBeHOCHas cuctemar,



«/IpixaTenbHasg  cucremMa», «HepBHas cucrema», «Koxa», «MbplleyHas cuctemay,
«BplaenurenpHas cucTeMa», «DHIOKPHHHAs cucTeMay, «CTpoeHue Mplub», «MMMyHUTETY,
«KumeunomnonoctHele», «CxeMa NUTaHUs pacTeHUu», «KpoBEHOCHbBIE CHCTEMBI ITO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruzips», «CTpoeHHE IUIaHApUKW», «BHYTpeHHEE CTPOCHHE IT0XKIEBOTO
yepBsi», «HepBHast cucrema prid», «HepBHas cucrema nsarymkwn», «HepBHas cucrema
npecMbIkaromuxcs», «HepsHasg cucrema nrtuny, «HepBHas cuctemMa MIEKONMTAIOIINXY,
«HepHas cucrema uenoBekay, «Peduexcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpeNnapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAaKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UIJIOKOXKHX, JKHUBbBIE
9K3EMIUISIpbl KOMHATHBIX pacT€HUl, repOapun pacTeHUI pa3HbIX OTJIENIOB, BIAXHbBIE MIPENapaThl
KHUBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMKA OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKa,
o0opynoBaHue Ul JIEMOHCTPAallMd IIOYBEHHOI'O M BO3AYLIHOI'O IIMTaHUS PAacTEHHH,
pacumierieHusi KpaxMana © OEIKOB MoJ JedcTBHEeM (epMEeHTOB, O0O0OpyIOBaHUE LIS
JEMOHCTpPALMK OIBITOB 110 U3MEPEHUIO JKU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTEIIbHBIX
JBUKEHUM, MOJIETTN T'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

JlaboparopHasi padora «/3yueHue TKaHEl pacTeHUII.

Jlaboparopnasi padora «/3yueHre TKaHei JKUBOTHBIX.

JlabopaTopnas padora «l3yueHne opranoB IBETKOBOI'O PACTEHUS».

Tema 10. Pa3MHoOKeHMe 1 pa3BUTHE OPTaHNU3MOB

@DopMbI pa3MHOKEHHsI OPraHU3MOB: Oecriosioe (BKJII0Yasi BEreTaTUBHOE) U 10JI0BOE. Bubl
0ecIoI0ro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYIISIIHS, (PparMEeHTAIHs, KIOHUPOBAHHE.

ITomoBoe paszmHoxeHue. IlosmoBele KieTku, uiau ramersl. Meio3. Craguu Meiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bronorndecknii CMbICI MeH03a U TIOJIOBOTO
npouecca. Meio3 ¥ ero MecTo B JKU3HEHHOM LIMKJIE OPIaHU3MOB.

IIpen3aponpimieBoe  paszBuTHe. l'ameroreHe3 'y JKMBOTHBIX. IlosioBBIE  Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJIOBBIX KiIeTOK. CnepmaTtorene3 u ooreHe3. CTpoeHHE MOJOBBIX
KJIETOK.

Omio10TBOpEeHNE U AMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OMIOJOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTreHorenes.

WNunuBHyabHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHONIOTHS — HayKa O Pa3BUTHUU
opranu3mMoB. Mopghozenesz — oOna u3z enaguvlx npobaem smopuonocuu. Konyenyus mopgocenos
u mooenu mopghocenesa. Ctaauu >MOpHOTreHe3a KUBOTHBIX (Ha MpUMepe JIATYIKH). [pobieHue.
Tunsl apobnenus. [emepmunuposannoe u neoepmunuposannoe opodrenue. bnacmyna, munol
onacmyn. OcobeHHOCTH APOOIEHUS MIIEKOMUTAIOMUX. 3apOJbIIIEBbIC JIUCTKU (TACTPYJISALMS).
3akJialka OpraHoOB W TKaHEHW U3 3apoJbIIIEBBIX JINCTKOB. B3anMmHOEe BIMSHHE 4YacTeu
pasBUBAIOIIErOCs 3apofblimia (3MOpHOHaNbHAs MHIYKIMA). 3akiajka IJJaHa CTPOCHUS
KUBOTHOTO Kak pe3yJbTaT HWEpPapXUUYECKUX B3aMMOJEWCTBUM TeHOB. BimsHue Ha
IMOPHOHAIEHOE PAa3BUTHE PA3IMUHBIX (DAKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pa3Butue xuBoTHBIX. llocTamOpuonanbHbId mnepuoi. [Ipsmoe u Hempsimoe
pasBuTHe. Pa3Butue ¢ Meramopdo3oM y O€ClO3BOHOUHBIX U ITO3BOHOYHBIX JKHUBOTHBIX.
buonoruueckoe 3HaueHUE MPSAMOrO W HEMPSMOTO Pa3BUTHSA, UX PACHPOCTPaHEHUE B MPHUPOJIE.
Tunel pocta >XKMBOTHBIX. PDaKTOpbl peryisiiMM pocTa >KUBOTHBIX M uenoBeka. Craguun
MOCTAMOPHUOHAIBHOTO DPAa3BUTHSl y JKUBOTHBIX M ueinoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

Pasmuoxxenne u passutue pacteHui. ['amerodutr m cnopodut. Meio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHue cmop B Tmporecce Meiosza. ['ameToreHes y pacTeHM.
OmIog0TBOpEHNE M Pa3BUTHE PACTUTENBHBIX OpPraHu3MOB. JIBOWHOE OIJIOJAOTBOPEHHUE Y
I[BETKOBBIX pacTeHuid. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHnu3MBI PEryJIsiuy OHTOTE€HE3a y PACTCHUH U )KMBOTHBIX.

JleMoOHCTpanuu

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



Tabmuubl u cxembl: «BereratuBHoe pa3MHOXeHUE», « THUIBI 6€CrOIOro pa3MHOKEHUS,
«Pa3MHOXEHHE XJIaMHJIOMOHa/bl», «Pa3MHOXKEHHE HBIVIEHB», «Pa3MHOXKEHHE THAPBI»,
«Meito3», «Xpomocombl», «['amerorene3», «CTpoeHHE SHULEKIETKH M CIEPMATO30HIa»,
«OCHOBHBIE CTaguu OHTOreHesa», «lIpsmoe u Hempsimoe pazButHue», «Pa3zBuTHE MaMCKOTO
Kykay, «Passutue capaHum», «Pa3Butue IArymku», «/IBoHMHOE OIUIOJOTBOPEHUE Yy IIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOOJBHBIX M JABYJOJIbHBIX pacTeHUN», «OKW3HEHHBIN LUK
MOPCKOWM  KammycTbl», <OKU3HEHHBIM LHMKI MxXa», <OKU3HEHHBIA LMK MarnopOTHUKAY,
«OKU3HEHHBIN TUKII COCHBD.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpENapaThl SULIEKIETOK U CIIEPMATO30110B,
Mozelb «L UK pa3BUTHS JIATYILIKW Y.

JlabopaTtopnass pabGora «lI3yueHue CTPOEHMs TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

IIpakTHyeckas padora «BrplgBiIeHHE NPU3HAKOB CXOJCTBA 3apOABILIIEH MO3BOHOUYHBIX
JKUBOTHBIX.

JladopaTopnas padora «CTpoeHre OpraHOB Pa3MHOKEHUS BBICIITMX PACTEHUI.

Tema 11. I'eHeTHKA — HAyKa 0 HACJIEACTBEHHOCTH U HI3MEHYHMBOCTH OPraHNU3MOB

HcTtopusi cTaHOBIEHUSI UM pPa3BUTHsI I€HETUKH Kak Hayku. PabGotsl I'. Menpens, I'. ne
O®pusa, T. Moprana. Ponp oTedecTBeHHbIX Y4Y€HBIX B pa3BuUTHUM TeHeTuku. Paboter H. K.
Konsrosa, H. U. BaBunosa, A. H. benosepckoro, I'. 1. Kapnieuenko, FO. A. ®ununyenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbBIE T€HETUYECKUE MOHATHUSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJuIeIbHbIE
T€Hbl, AJbTEPHATUBHbIC IPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA NPU3HAK, T'OMO3UIOTA,
reTepo3UroTa, 4ucTas JIMHUSA, THOpUAbI, FeHOTUl, (eHoTun. OCHOBHBIE METOJbl T€HETHKHU:
rUOPHI0IOTHUECKUH, IUTOIOIMYECKHH, MOJIEKYISIPHO-TeHETUYECKU .

JleMoOHCTpaL U

IToptpetsr: I'. Menpnens, I'. ne @pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
benozepckuii, I'. /1. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeer-Pecorckuii.

Tabnuibl v cxembl: «MeTobl TeHETUKN», «CXEeMbI CKPEILIUBAHU.

JlabopaTopnas padora «/Ipo3oduia kak 00bEKT TeHETUUECKUX UCCIEIOBAaHUN».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBblii 3akoH MeHaenss — 3aKoH €IMHOOOpa3Hs
ruOpu1oB nepBoro nokojeHus. IIpaBuno gomuHupoBanHus. Bropoil 3akoH MeHzens — 3aKkoH
paciernaeHus npu3HakoB. L{uTonornueckre 0CHOBBI MOHOTHUOPHUIHOTO CKpeIIMBaHus. I unoresa
YHCTOTHI FaMeET.

AHanuzupytoniee  ckpemuBaHue.  [IpoMexyTouHbI ~ XapakTep  HacjielOBaHUS.
Pacmierienne npru3HakoB NpU HEMOJIHOM JOMUHUPOBAHUU.

Jurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHaens — 3aKOH HE3aBUCHUMOTO
HacJieI0BaHMs MTPU3HAKOB. [{UToMOrH4YecKkrne OCHOBBI TUTHOPUIHOTO CKPEIIUBaHUSI.

CueruienHoe HacnenoBanue npu3HakoB. PadoTer T. Moprana. CuersieHHOe Hacae10BaHNE
T€HOB, HAapYIIEHUE CLETUIEHNUS MEX1y F'eHaMu. XpOMOCOMHasl TEOpHUs HACJIEICTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIM MEXAHU3M OIPEIENICHUS I0jJa. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TeTeporaMeTHbIN MoJ. ['eHeTHueckas CTPyKTypa IOJIOBBIX
xpomocoM. HaciienoBanne nNpu3HAaKoB, CIEIUIEHHBIX C IIOJIOM.

I'enotun kak uesnoctHas cucrema. [lnefiorponus — MHOKECTBEHHOE JIECHCTBHE TI€HA.
MHoOXeCTBEHHBIN aienu3M. BsaumonelcTBue HeauleabHbIX TeHOB. KoOMIUIEMEHTapHOCTS.
Onucras. [Tonmumepus.

['eneTnueckuii KOHTPOJb pA3BUTHS PACTEHHM, JKMUBOTHBIX M YEJIOBEKa, a TakKxke
(U3MOTIOTMUECKUX TMPOIECCOB, TNOBEACHHS W KOTHUTUBHBIX (yHKUuH. ['eHermueckue
MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aHMOJCHCTBUS «XO3MMH — Mapa3uT» U «XO3SIMH —
MHUKpOOHOM». ['eHeTHuecKre aceKThl KOHTPOJIS U U3MEHEHUS HAClIeACTBEHHOW MH(pOpMaIu B
MTOKOJIEHUSIX KJIETOK M OPraHU3MOB.



JleMoOHCTpanuu

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

Tabmuubl u cxemsl: «llepBeiii 1 BTOpoii 3aKoHBI Menaens», « Tperuii 3akon Mennens»,
«AHanusupymliee ckpemuBanuey, «Hemnonnoe noMuHrpoBanue», «CLEIIEHHOE HACIEJOBaHUE
MPHU3HAKOB y Opo30huiibh», «'eHeTnka nonay, «Kapuorumn yenoekay, «Kapruotun apo30Quiib,
«Kapuotun ntuis», « MHOXKECTBEHHBIN aJlienn3M», «B3anMoneincTere reHoB.

Ob6opynoBanue: MOJENb IJsl JEMOHCTPAIlMM 3aKOHOB €IMHO00pa3usi THOPHIOB MEPBOTO
MOKOJIEHUS] U PACLUCIUICHUS MPU3HAKOB, MOJEIb U1l JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJIEJI0BAHUS MMPU3HAKOB, MOJIEJNb JUIsl IEMOHCTPALIMK CUEIIJICHHOTO HACIEAOBaHUS MPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/Ipozodunar.

IIpakTuyeckass padora «M3ydeHue pe3ylbTaTOB MOHOTHOPUAHOTO CKPELIUBAHUS Y
JIPO30(UITBIY.

IIpakTuyeckas padora «V3ydeHwe pe3yabTaTOB JUTHOPUIHOTO CKPCIIUBAHUSA Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEPHOCTH U3MEHYNUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu ¢GopmupoBaHuu ¢eHotumna. M3MEeHUYHBOCTh
npu3HakoB. KauecTBeHHbIE W  KOJWMYECTBEHHbIE TNpPHU3HAKH. Buasl  M3MEHYMBOCTHU:
HEHACJIEACTBEHHAsl U HACJIEICTBEHHAS.

MonudukaronHass ©3MEHUYUBOCTh. Poiib cpeapl B (hopMHUpPOBaHHH MOIU(MDUKAITMOHHON
u3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHbIH psii ¥ BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHBOCTH.

['enoTunuueckass M3MeHYMBOCTb. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bujbl
TEHOTHUITMYECKON N3MEHYNBOCTH: KOMOMHATHUBHAS, MyTallMOHHASI.

KombOunatuBHass W3MEHYUBOCTh. Meilo3 U TOJOBOM TpoIlecC — OCHOBAa KOMOWHATHUBHOM
W3MEHYUBOCTH. POJIb KOMOMHATHBHON M3MEHUYUBOCTH B CO3JJaHUU TE€HETUUYECKOTO pa3HOOOpa3us
B [Ipe/ieJiax OJIHOTO BH/IA.

MyTtarnuonHasi M3MEHYUBOCTh. Buapl MyTaiuii: TeHHBIE, XPOMOCOMHBIE, T€HOMHBIE.
CrHoHTaHHBIE W WHAYLUUMPOBAHHBIE MYyTallUM. SIOepHBIE M IUTOILIA3MAaTUYECKUE MYTalUU.
ComMaruueckre W TMOJOBbIE MyTanuu. [IpuYMHBI BOSHUKHOBEHMS] MyTaiui. MyTrareHsl U HX
BIIMSIHHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIl[MOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psanoB B HacienctBeHHoW wuzMeHunBoctu (H.M. BasunoB). BuesnepHas HW3MEHUHMBOCTH U
HAaCJIEACTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (QaKkmopos 6 HAcie008aHuu U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMOB.

JleMoHCTpaL UK

IToptpetsr: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmumpl u cxembl: «Bunmbl m3meHunBOCTHY, «MoaudukannoHHas HW3MEHYHUBOCTHY,
«KoMmOvHaTUBHAsT  W3MEHYHMBOCTH»,  «Meio3»,  «OmnogorBopeHue»,  «l eHeTHueckue
3a0oJieBaHus YenoBeKay», «Buabl MyTanuity.

OGopynoBaHue: XUBble U repOapHble SK3EeMIUSIPHl KOMHATHBIX PACTCHHM, PHCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «McciaemoBaHuE 3aKOHOMEPHOCTEH  MOAU(UKAIIMOHHOM
M3MEHUYUBOCTH. [TocTpoeHnE BapUAIIMOHHOTO PsAJIa ¥ BAPUAITMOHHON KPUBOMI».

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

Tema 14. I'eHeTHKA YeJI0BeKa

Kapuotun uenoBexka. MexayHapoiHasi MporpaMma HUCCJIEJIOBAHHMS T'E€HOMa YEJIOBEKa.
MeToapl U3y4eHHs] TEHETUKH YEJIOBEKa: TeHEATOTMYEeCKUH, OJU3HEIOBBIN, [IUTOTEHETHYCCKUN,
MONYJSLUOHHO-CTATUCTUYECKUH, MOJIEKYJIsipHO-TeHeTnueckuii. COBpEeMEHHOE Ompe/esieHue
TE€HOTHIA: TIOJIHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIUPOBAHKE, B TOM 4yHciie ¢ momobto [TIP-
ananmza. HacnencrBennsie 3a00eBanust yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE OOJIE3HH YEIIOBEKA.
bone3nn ¢ HaciencTBEHHOW NPEAPACHOJIOKEHHOCThIO. 3HAYEHUE MEAWIMHCKOW T€HETHUKH B



NPEOTBPALICHUN W JICUCHHHM TE€HETHYECKMX 3a00JeBaHUN dYenoBeKa. MeaMKO-TeHETHYeCKOe
KOHCYJIbTHpOBaHUE. CTBOJNOBBIE KIETKU. [IOHATHE «T€HETUYECKOTO Ipy3a». DTHUYECKUE aCIEKThI
UCCIICIOBAaHU B OOJIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['enernyeckue (hakTOpbl MOBBIIMIEHHOW YYBCTBUTEIBHOCTH YeJIOBEKa K (PU3UUYECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYXKalIIeW cpeabl. ['eHeTnueckas IpeapacronoKeHHOCTh
YeJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL Ul

Tabmuupl u cxembl: «Kapuotun udenoBekay, «MeToabl U3ydeHHs] TEHETUKHU UYEIOBEKay,
«["enernueckue 3a0601€BaHUS YCTOBEKA.

IpakTnyeckas padora «CocTaBjIeHHE U aHATIU3 POJOCIOBHOI.

Tema 15. Ceniekuusi OpraHu3MoB

JoMecTukanusi U celieKuus. 3apOoKJICHHE CeleKIUMU W JoMecTukanuu. Yuenue H. M.
BasuiioBa o LleHTpax npoucxoxaeHus U MHOIoo0pa3us KyJbTypHBIX pacTeHuid. Ponb cenexuun
B CO3/JaHMM COPTOB pacTeHUM U mnopoa KUBOTHbIX. Copr, mopona, mWTaMM. 3aKOH
TOMOJIOTUYECKUX PSAIOB B HAcieACTBEHHON m3meHuuBoctn H. M. BaBuioBa, ero 3Hauenue mist
CEJICKIITMOHHOM pabOoTHI.

MeTtoibl ceneKIMOHHOM paboThl. MicKkyccTBEHHBIN OTOOP: MAacCOBBIN U MH/IMBUyaJbHBIM.
Otanbl KOMOWHAIIMOHHON celeKiuu. VcnbiTaHue mpou3BoAUTENeH MO MOTOMCTBY. OTOOp 1o
TEHOTHITY C ITOMOIIBIO OIICHKH (PEHOTHIIAa TTOTOMCTBA M OTOOP MO FEHOTHITY C MOMOIIBIO aHAIN32
JHK.

WckyccTBeHHBIM MyTareHe3 Kak METOJ CENEKIIMOHHOW paboTel. PanuanvoHHBIR 1
XUMHYECKHM MyTareHe3 KakK MCTOYHMK MYyTallMid y KYyJIbTypHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHWE T€HOMHOTO pEJAKTUPOBAaHMUS M MeToAoB pekoMOuHaHTHbIX JIHK s
MIOJIyYEHUSI UCXOAHOIO MaTepuana Juis CElIeKIUH.

[Tonyuenne mnonumionnoB. BuyTpuBuaoBas rubpunuzanus. bau3kopoicTBEeHHOE
CKpelIrBaHue, Wi MHOpuauHT. HepoacTBeHHOE CKpelMBaHue, Uik ayropuauHr. ['ereposuc u
ero npuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekiuu. OraanéHHas TUOpUIM3ALINS.
[Ipeononenue Oecraoaust MEXBHIOBBIX THOpHIOB. JIOCTHIKEHHUS CEJIEKIMH pPACTeHUH U
KUBOTHBIX. «3€1EHas peooyusLy.

CoxpaHeHHEe U U3YYEHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHH UM HX JAMKUX
poauyel A co3JaHusl HOBBIX COPTOB U FMOPUAOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YNnpaejieHue 2eHemudecKUMU pecypcami CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMMHBIX 8 YENAX YIIYUULeHUs CYUeCmBYIOWUX U CO30AHUSA HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM YUucie ¢ NPUMEHEeHUEM COBPEMEHHbIX MemOo008 HAYUHbIX UCCIe008aHUL, Nepedosbix el u
NnepcneKmuBHbIX MexHoI02Ul.

JleMoHCTpanun

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

Tabmuie! 1 cxembl: «L{eHTpbI MPOUCXOXKIEHUS U MHOT000pa3us KyJbTYpHBIX pacTeHUID,
«3aKOH TOMOJIOTMYECKHX pSAJOB B HACJIEACTBEHHOW HW3MEHUYMBOCTH», «METOIBI CeleKIumn»,
«OT1nanénnas rudpuan3anus», «KMyrarenes».

JlaboparopHasi paGora «/3yueHne cCOpTOB KyJbTYPHBIX PACTEHUN M MOPOJ JOMAIIHUX
KUBOTHBIX).

JlaboparopHasi padora «/3yueHrne METOZ0B CEJIEKIIUU PACTCHUII.

IpakTnyeckas padora «[IpuBuBKa pacTCHHII».

Ikcekypensi «OCHOBHBIE METOJIbI M JAOCTHUKEHHUS CENEKIMU PACTEHMM W >KUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO035ICTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOTO IIEHTPA).

Tema 16. BHOTEeXHOJIOTHA M CHHTeTHYeCKasi OMOJIOrUsA

OOBEKTHI, HCIOJNb3yeMble B OHOTEXHOJOTHH, — KIETOYHBIE U TKAHEBBIC KYIBTYpPHI,
MUKpPOOPTraHU3MbI, HX XapakTepucTuka. TpaaunuoHHas OWOTEXHOJOrus: XxjeOoreueHue,



MOJIy4eHHE KUCIOMOJIOYHBIX MPOAYKTOB, BUHOAEINE. Mukpoouonornyeckuii cute3. OObeKThI
MHUKpOOHOIOrn4eckux TexHonoruii. [IponsBoacTso Geska, aMMHOKUCIIOT U BUTAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANpPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHHUS T€HOMOB C LIEJIbIO ITOJIyYE€HUsl OPIaHU3MOB U UX KOMIIOHEHTOB, COACPIKAIINX
HE BCTPEYAIOIIMECs B MPUPOJIe ONOCUHTETUYECKHE TyTH.

Knerounas muxeHepus. MeTonbl KyJIbTypbl KJIETOK M TKAHEW PAaCTCHUM M KUBOTHBIX.
Kpunobanku. Comartnueckass ruOpuau3anmus U comarudeckuid smOpuoreHe3. Vcmosnbp3oBaHue
raluIOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHuIX anmumen. Hcnoavzosanue
MOHOKNOHANbHBIX U NONUKIOHANLHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIJIOJOTBOPEHHE.
PexkoHCTpyKIMsl AWLIEKIETOK M KIOHHPOBAHHME JKUBOTHBIX. MeETOX TpaHCILIAaHTALMK slEp
KJIETOK. Texnonozuu 0300poeienus, KyibmMusupo8anus U MUKPOKIOHANLHOZO PAZMHONICEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAs1 U T'eHHas MHXkeHepus. VICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYHMPOBAaHHUE
pexkomOuHanTHbIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHXKEHUS W TEPCIICKTHUBBI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEMbl TEHHOU
WHXCHEPUU.

Menumuackue onorexnonorun. [loctrenomHuas mudposas menunuHa. [TIP-muaraocTuka.
MeTtab010MHBII aHaIU3, FeHOLIEHTPUUECKUI aHAJIN3 TPOTeoMa YesloBeKa JUIsl OLIEHKH COCTOSIHUSA
ero 340poBbs. Vcmonb3oBaHME CTBOJIOBBIX KJIeTOK. TapretHass Tepanus paka. 3D-
OuonH)xeHepusi A pa3pabOTKM  (QyHJAaMEHTAJIbHBIX OCHOB MEIMIMHCKMX TEXHOJOIHH,
CO3/IaHUSl KOMIUIEKCHBIX TKaHEH COYeTaHHEeM TEXHOJOTH TPEXMEPHOTO OMONPUHTHHTA M
ckaddosauHra Ui pelieHns 3aJad NepCOHAIN3UPOBAHHON MEIUIIHBI.

CoznlaHue BEKTOPHBIX BAaKLUMH C LEIbI0 OOecrneyeHus: KOMOMHMPOBAHHOM 3allUThI OT
B030yauteneit OPBU, ycraHoBiieHHe MOJIEKYJISpPHBIX MexaHu3MoB (yHkimonupoBanus PHK-
COJIEprKalllNX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JI€BaHNUs YETIOBEKA U )KUBOTHBIX.

JleMoHCTpan U

Tabmuipl u cxembl:  «/crnonb3oBaHME  MHUKPOOPIaHM3MOB B IPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHkeHepusn», «I eHHas MHKEHEPUI».

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnyeckas padora «lloayyeHne MOITOYHOKHUCIBIX TPOLYKTOBY.

IKekypeust «buoTexHoIorus — BaKHeIas Npou3BOIUTENbHASI CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJCTBO).

11 KJIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJTIOIHOHHBIX NPeACTABJICHNA B 0HOJIOTHHI

OpomonnonHas teopust Y. JlapuHa. [Ipennocsuiku BOSHUKHOBEHMS JapBuHU3Ma. JKnu3Hb
U Hay4Has nestenbHocTh Y. [lapBuHa.

JBuwkyme cunel 9Bodronuu  BuAoB mo Y. JlapBuHy (BBICOKass WHTEHCHUBHOCTH
pPasMHOXKEHHUsI OpPraHU3MOB, HACIIEACTBEHHAas HM3MEHYMBOCTh, OOppba 3a CylecTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmitenne cuntetndeckoit Teopun 3Bomonuu (CTI). HelfrpanbHas Teopust 3BOITIOIMH.
CoBpemeHHas IBOJIIOIMOHHAs Ouoorus. 3Haue€HUE SBOJIOIMOHHON Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOW KapTHUHBI MUDA.

JeMoHCTpauMu

IToptpersr: Apuctorens, K. Jlunnent, K. b. Jlamapk, O. XK. Cenr-Unep, XK. Krosre, U.
Hapsun, C. C. Yerepukos, . U. [lImaneraysen, k. Xonnein, /. K. benses.

Tabmuubl n cxemsbl: «Cucrema xuBoi npupoasl (mo K. Jlunnero)», «JlecTHuna >KuBBIX
cymectB (o Jlamapky)», «Mexanu3m ¢GOpMHPOBAHUS TPHUCIIOCOONEHUNH y pacTeHUd u
*KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapupyra nyremectsus Y. Jlapsuna», «Haxoaxu Y.
HapBuna», «Dopmbel O00ppOBI 3a cymiecTBoBaHue», «llopoasl romyOei», «MHoroobpasue



KyJIbTYpPHBIX (hopM KamycTh», «[1oposbl JOMAIIHUX KUBOTHBIX», «Cxema 00pa30BaHUS HOBBIX
BugoB (mo Y. JlapBuny)», «Cxema COOTHOIICHMS JBIKYIIUX CHUJI 3BOJIOLUNY», «OCHOBHBIE
II0JIO’KEHUSI CUHTETUUYECKOM TEOPUN IBOJIIOLIUNY.

Tema 2. MUKpO3BOJIIOIHSA U €€ pe3yJibTaThl

[Tonmymsiuust Kak 3JeMEHTapHas eAuHuLa 3BoolMU. COBpEMEHHBIE METOJbl OLEHKU
TEeHETUYECKOT0 pa3Ho00pa3us U CTPYKTYphI nomysisiuil. U3Menenue reHooH/1a MOMyIISIUY KaK
AJIEMEHTApHOE HBOJIIOLIMOHHOE SBJIEHHWE. 3aKOH reHeThueckoro paBHoBecus Jx. Xapau, B.
Baiinbepra.

OnemeHTapHble (HAaKTOPHl (IBMIKYIIME CHJIBI) 3BOJIONMH. MyTallMOHHBIA TpoIecc.
KombOunaruBHass u3mMeHUnMBOCTh. [lpeii) reHoB — ciyyaiiHble HEHamnpaBlieHHbIE W3MEHEHUs
qacToT ayuienedl B momynsnusx. DddexkT ocHoBarens. IDggexm OYmulLiouH020 20pablUKA.
CHudicenue 2eHemuyecko2o0 pasHoooOpaszus: npuduHvl u ciredcmeus. Illposenenue 3¢ghghexma
Opetiha 2enos 6 Oonvwux u manvlx nonyaayusx. Murpanun. V30mamus TOMYJISIAN:
reorpaduueckas (mpocTpaHCcTBEHHAs ), OMoIorudeckas (penpoayKTUBHAs).

EcrectBennblii 0oTOOp — HampaBistomuid ¢aktop sBomonnd. DopMbel eCTECTBEHHOTO
oTOopa: IBWXKYIIUHN, CTAaOWMIM3UPYIOUIUH, paspbiBatomuii (au3pyntuBHbIi). [lonoBoit ot6op.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO MTOBECHUS )KUBOTHBIX.

[Tprcnoco0aeHHOCT, OpraHU3MOB KakK pe3ylbTaT MHUKPOIBOIIONWU. BO3HHKHOBEHUHE
npucnocoOiaeHnii y opranu3zMoB. ApomMopdo3bl u uanoaganrtanun. [Ipumeps! mpucmocobieHui
y opraHusmoB: Mopdonoruueckue, GU3NOIOTHYECKUE, OWOXHMUYECKUE, TOBEICHUECKHUE.
OTHOCHUTEIBHOCTD IPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOpazoBaHHe Kak pe3ylbTaT MHKPOIBOJIOLIHU.
W3omsimust — kimoueBoil axTop BumooOpazoBanud. Ilytm u cnocoObl BHI000pa3oBaHUS:
ajionaTpuyeckoe  (reorpauyeckoe), CHUMOATPUYECKOe (PKOJIOTHYECKOE), «MTHOBEHHOE
(monummonan3anus, rudpuanzanus). JJuTenbHOCTh SBONIOIMOHHBIX POIIECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTUYECKOTO pa3HO0Opa3usl.

Ponp  3BontonMOHHON OuONOrMM B pa3pabOTKE HAaydHbIX METOJOB COXPaHEHHUS
6unopazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS IMapa3sHUTOB U MX X03s5ieB. MexXaHU3MbI
(bopMHUPOBaHUS YCTOMYMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI C HEl.

JleMoHCTpanun

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

Tabnuupl 1 cxembl: «MyTalMOHHAs U3MEHUYHUBOCTbY, «llomynsuoHHas CTpYKTypa BUiay,
«Cxema mposiBleHUs 3akoHa Xapau—BaitnOepra», «JIBuKyline CHIBI  SBOJIOLHUNY,
«DKOJIOTHYECKasT HM30JLIMs MONYJISIIMKA ceBaHCKOM (openny», «l'eorpaduueckas H30IALUSA
JIMCTBEHHUIIBI CUOUPCKOM M JTUCTBEHHMIIBI Aaypckoit», «[lonmynsnuoHHbIEe BOJHBI YUCIEHHOCTH
XUIIHUKOB U XKepTB», «Cxema JeHCTBHA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYIIIECTBOBAHHUE, «naycTpuanbHbI MEJIAaHU3M, «KuBbie HCKOMaeMBbIE,
«IlokpoBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas okpacka MXUBOTHBIXY,
«®Du3nonoruyeckue agantauuny, «I[IpucnocodbieHHOCTh OPraHU3MOB U €€ OTHOCUTEbHOCTbHY,
«Kputepun Buna», «Bugsl-aBoitHuku», «CTpykTypa BuIa B mnpupone», «CrocoObl
BUJ000pazoBanus», «l'eorpapuyeckoe BHUI00Opa3oBaHME TpEX  BUIOB  JIAHABIIICH,
«DKOJIOTHUECKOe BMJI000pa3oBaHME BHUJOB CHHHUI», «llomumiaouasl pacteHuii», «KamycTHo-
peneyHblid THOPHUIY.

Ob6opynoBanue: repdapuy pacTeHUH, KOJUIEKIIMM HACEKOMBIX, dydena NTHIl U 3Bepel C
npUMepaMu pa3jMyYHbIX MPUCIOCOONIEHUH, Yydella MTHUIl M 3Beped pa3HbIX BUIOB, Tepbapuu
pacTeHuii OJIM3KUX BUIOB, 00pPa30BaBUIMXCS PA3TMUYHBIMU CIIOCOOAMH.

JladopaTopnasi padora «BrIsBiIeHHE H3MEHUYNBOCTH y 0COO€H OHOTO BUIA.

Jladboparopnasi paGora «lIpucrnocoOsieHuss OpPraHM3MOB W HMX OTHOCUTEJIbHAs
11eJIECO00PA3HOCTH Y.

JlaGopaTopHnas pa6ora «CpaBHEHHE BHIOB 110 MOP(OIIOTUIECKOMY KPHUTEPHION.

Tema 3. Makpo3Bosouus u eé pe3yibTaThbl



MeTtobl u3yueHuss MakpodsBostolMy. [laneonTonornyeckue MeToabl U3y4E€HUS SBOJIOLHH.
[Tepexonubie popMbl U PUIOrEeHETUYECKUE PSAIbI OPTAaHU3MOB.

Buoreorpadpuyeckne ™meronsl uszydeHus ospomonud. CpaBHenue ¢uopbl U (payHbI
MaTEepUKOB U OCTPOBOB. bruoreorpaduyeckue obnactu 3emian. BUnb-sHIEMUKH U PETUKTHI.

OMOPHOJIOTHYECKUE U CPaBHUTEIBHO-MOP(]OIOTHYECKHE METOJbl M3YyYCHHS HBOJIOIHH.
['eneTnyeckue MeXaHU3Mbl SBOJIFOLMHA OHTOTE€HE3a M TOSBJICHUS SBOJIOLUOHHBIX HOBLIECTB.
["'oMosiornyHble ¥ aHAJIOIMUHbIE OpraHbl. PynuMeHTapHble Opranbl U araBu3Mbl. MosekyispHo-
FeHeTUYeCKrue, OWOXMMHUYECKHE M  MaTeMaTH4YeCKHEe METOAbl  HM3YyYeHHUs  HBOJIOLHUU.
['omonoruynsie reHsl. COBpEMEHHBIE METOABI IIOCTPOCHUS (PHIIOTEHETUYECKHX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIMHU U 3BOJIIOLIMSI TEHOMOB.

OO0mue 3akoHOMepHOCTH (TpaBwWia) dBOMOUUU. [lpunyun  cmeHvl  YyHKYuULL.
HeoOpatumocTs 3Bostonuu. AnantiuBHas paguaiys. HepaBHOMEpHOCTh TEMIIOB 3BOIIOIHH.

JleMoOHCTpaL U

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

Tabmuiel 1 cxeMbl: «OUIOTCHETUICCKUH P JIOMIATN», «APXCONTEPUKC, «3BEPO3YyObIS
amepb», «Creronedans», «Punnodursr», «CemeHHbIe ManopoTHUKNY, «buoreorpaduueckue
30HBI 3emun», «Jlpelid koHTHHEHTOBY», «Penmukrh», «HawanmpHble CcTaguu 3MOPHOHATBHOTO
pa3BUTUSL  TIO3BOHOYHBIX  JKMBOTHBIX», «['OMOJOrMYHBIE Y  AHAJIOTUYHBIE  OPraHbI»,
«PynumeHTB», «ATaBH3MBI», «XpOMOCOMHBIE HA0OpBI YENOBEKAa W IIUMIaH3e», «[ JIaBHBIC
HaIpaBlIeHUs IBOIOLUNY, «OO0IIe 3aKOHOMEPHOCTHU IBOJIOLIUN.

O6opynoBaHue: KOJJICKIMH, TepOapuu, MYISDKH HMCKOMAeMbBIX OCTAaTKOB OpPTraHU3MOB,
MYJISDKM TOMOJIOTMUYHBIX, AHAJIOTMYHBIX, PYJMMEHTAPHBIX OPraHOB M AaTaBU3MOB, KOJUIEKUUU
HACEKOMBIX.

Tema 4. IIponcxoxxaeHue U pa3BuTHE JKU3HU HA 3emJie

Hayunble rumoTe3bl NpOMCXOXKAEHUS JKU3HU Ha 3emie. AOHOreHe3 U IaHCIEepMHS.
JloHay4HBIE TPEICTABJIECHMSI O 3apOXKACHUU JKU3HM (KpealMoHM3M). ['Mmore3a MOCTOSIHHOTO
camo3apoKJIeHus )KU3HU U e€ ornposepxkeHue onsitamu @. Penu, JI. Cnannannanuy, JI. [Tacrepa.
[TponcxosxaeHue KU3HU U aCTPOOUOIIOTHSL.

OcHoBHbIE ATanbl HeoOpraHuueckoi »Bosonuu. [InanerapHas (reojsorudyeckas) 3BOJIOLHUS.
XuMHUecKasi 3BOJIONMS. AOHOreHHBIH CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPraHUYECKHX.
Ompir C. Mmmepa u I'. Opu. O6pazoBanue mnonumepoB u3 MoHOMepoB. KoarepBaTHas
runote3a A. M. Onapuna, rumore3a mnepBuuHoro OynboHa J[k. XomnaelHa, reHeTnueckas
runoteza I'. Ménnepa. PubGosumbr (T. Yex) um rumoreza «vupa PHK» V. T'unbGepra.
dopmupoBaHue MeEMOpaH U BOZHUKHOBEHHUE IMPOTOKIIETKH.

Hcropuss 3emnm u Metonael €€ wuszydeHus. lckomaembple OpraHM4ecKue OCTaTKH.
['eoxpononorust u e€ Meroasl. OTHOcUTEnbHass U aOCOJMIOTHAasE  TE€OXPOHOJOTHA.
['eoxpoHoOrMUeckas mKasa: 30Hbl, 3pbl, IEPUObI, STTOXH.

HavanpHble sTansl oprannuyeckoil sBomronuu. [losiBieHre M 3BONIONUS MEPBBIX KIETOK.
Oponronusi Merabosiu3zMa. Bo3HukHOBeHHEe mepBbIX sKocucTeM. CoBpeMeHHbIE MUKpPOOHbBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emue coobmiectB. CtpomaronuTsl. [IpokapuoTel u
9YKapUOTHI.

[TpoucxoxaeHue SykapuoT (CUMOMOTEHE3). DBONIOIHOHHOE MPOUCXOXKIACHHE BHUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HHKHOBEHHE OCHOBHBIX  TPYII
MHOTOKJIETOYHBIX OpPraHU3MOB.

OCHOBHBIE 3Talnbl JBOJIIOIUU BBICHIUX pacTeHuid. OCHOBHBIE apoMop(o3bl pacTeHH.
Beixon pacrenuit Ha cymy. llosBieHue CHOpOBBIX pPacTeHUN UM 3aBOCBAHUE HUMHU CYIIU.
Cemennbie pactenus. [IponcxoxaeHue NBETKOBBIX PACTEHHIA.

OcHOBHBIE 3Tamlbl 3BOJIONMU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHUE COBPEMEHHBIX THUIIOB. [lepBbie XOpaoBbIe
*KHUBOTHBIC. J)KHU3Hb B BOJIe. DBOJIONUS MO3BOHOUHBIX. [Iponcxoxnenne ampuOuidi U penTuiIni.



[TpoucxoxaeHne MieKomUTAIMUX U OTUI. [lpuHiun ximrodeBoro apomopdosa. OcBoeHHe
0eCr03BOHOYHBIMH 1 MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xxu3nu Ha 3emiie Mo 3paM U Mepuoaam: apxeu, mpoTepo30i, Maaeo30il, ME3030H,
KaiiHOo30#. OOmas xapakTepucTHKa KJIMMara U TeoJIoTMYecKux ImpoueccoB. llosBienue u
paciBeT XapaKTEPHBIX OPraHU3MOB. YTJIEOOpa3OBaHME: €0 YCJIOBHS W BIUSHUE HA Ta30BBIN
cocTaB aTMOC(ephl.

MaccoBbie BBIMHpPAHUSI — SKOJOTUYECKHE KPU3UCHI mpouuioro. IIpuunHbl U ciaeacTBus
MacCOBBIX BhIMHpaHH. COBPEMEHHBIN IKOJIOTHYECKUN KpHU3HUC, ero ocobeHHoctu. [Ipobdiema
coxpaHeHHs OMopa3Hoo0pas3us Ha 3emiie.

CoBpemeHHas cuctemMa opraHudeckoro mupa. [IpuHIUMNBI KjIaccu@UKaud OpraHu3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIBI OPTaHU3MOB.

JdemMoHcTpauMu

[Toptpersr: @. Pean, JI. Cnannanuaunu, JI. [lacrep, . . Meunukos, A. U. Onapun, k.
Xonpeiin, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumer n cxembl: «Cxema ombita @. Pemu», «Cxema omnbita JI. [TacTepa mo u3ydeHUIo
caMo3apoxJieHus ku3Hm», «Cxema ombita C. Mumepa, I'. FOpu», «3Ttanbl HeopraHnyeckou
sBONIOIUMNY, «['eoxpoHoNmornueckas mkanay, «HauampHble 3Tambl OPraHUYECKOW BOJIIOIIUN,
«Cxema o0Opa3zoBaHusi JyKapuoT MyTéM cumOuoreHesza», «Cucrema >KMBOW MPHUPOIBDY,
«Ctpoenue Bupyca», «Apomopho3sl pacTeHuil», «PuHHOOUTHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOIOKJIETOUHbIE BOJgOpociany, «Mxu», «llanoporHuku», «l'onoceMeHHbIe
pacrenus», «Opranbl IIBETKOBBIX pacTeHui», «CxemMa pa3BUTHUA KUBOTHOTO MHpPay,
«Apomopdo3sl  KUBOTHBIX», «lIpocteitmue», «Kumeuynomnonoctueie», «llnockue uepBu»,
«YIICHHCTOHOTHEY, «PBIOBIY, «3eMHOBOJIHEICY, «IIpecmbikaromuecs», «lITunpn,
«Mnekonuraromuey, «PazButue KuU3HM B apxeuckod dpe», «Pa3zBuTMe KHU3HU B
MPOTEPO30MCKOM 3pe», «Pa3BUTHE KWU3HM B TAJCO30MCKOM 3pey, «Pa3BuTHE KU3HU B
ME€3030MCKON 3pe», «Pa3BuTue KU3HM B KailHO30ickoM spe», «CoBpeMeHHas cucTema
OpPraHUYECKOI0 MUPAy.

O6opynoBanue: repOapuyd pacTeHUH pa3TUYHBIX OTIENOB, KOJIJIEKIIUA HACEKOMBIX,
BIIQXKHBIE TIpenaparsl >KMBOTHBIX, PAKOBHHBI MOJITIOCKOB, KOJIJIEKIIMM HWIJIOKOXKUX, CKEJIEThI
MO3BOHOYHBIX JKMBOTHBIX, 4yuyeja NTUI U 3BEpeH, KOJUIEKIMU OKAMEHEJIOCTEH, MOJIE3HBIX
MCKOITa€MBbIX, MYJISIKH OPTaHUYECKUX OCTAaTKOB OPTaHU3MOB.

Bupryaabnas JaboparopHasi padora «MonenupoBanue onbiToB Muiepa—tOpu mno
M3Y4YEHUI0 a0MOTEHHOTO CUHTE3a OPTaHUYECKUX COSTMHEHUN B IEPBUYHOM aTMochepe».

Jlaboparopnasi pabora «/3ydyeHne M ONUCAHUE HCKOIMAEMBIX OCTAaTKOB JIPEBHUX
OpPTaHU3MOB.

IIpakTnyeckass padora «lI3yueHne ocoOEHHOCTEH CTPOEHUS pACTEHHI pPa3HBIX
OTJZIETIOBY.

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

Tema S. IIpoucxoxaeHue 4eja0BeKa — aHTPOINOreHe3

Pa3znensl u 3aaun aHTpONOIOrUU. MeTO bl AHTPOMOJIOTUH.

CTaHOBJICHHE TIPENICTABICHUNM O MPOUCXOXKJIECHUW YeloBeKa. Pemuruo3Hbie BO33pEHUS.
CoBpeMeHHbIE HAYYHbIE TEOPUH.

CxonacTBO denmoBeka ¢ KMBOTHBIMH. (CHcTeMaThyeckoe TIOJIOKEHHE  YeJIOBeKa.
CBuzeTenbcTBa CXOJACTBA 4YENOBEKA C JKMBOTHBIMH: CpPaBHHUTEIHHO-MOp(]oIorHuecKue,
sMOpuosioruyeckue, (U3N0IOro-0MoXMMHYECKHe, MoBeAeHueckue. OTauuMsg YenoBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM NPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuwxymme  cunbl  (QakTophl) — aHTPOTOTreHe3a:  OWOJIOTUYECKHE,  COIMANIbHEIC.
CootHorieHre OMOJOTMYECKUX U COLMANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaIuH aHTpoIoreHe3a. PanHue yenoBekooOpasHble 00e3bsSHbI (TIPOKOHCYIIHI)
U paHHHE TOHTUbI — O0IIUE MPEeIKH YeT0BEeKOOOpa3HbIX 00€3bsiH U JI0Jei. ABCTPaIONUTEKN —



JBYHOTHE INpeaKH JiroAcu. UenoBek ymensld, NEepBble U3TOTOBJICHUs Opyauil Tpyaa. YUenosek
NPSMOXOJISAIIUMN M TEPBBIA BBIXOJ JIFOACH 3a mpenensl Adpuku. YenoBek reinenb0eprckuii —
00Nl MpeoK HeaHIEPTAIbCKOr0 YEIOBEKa U YEJIOBEKa pa3yMHOr0. YenoBek HeaHepTaibCKUi
KaK BHJ JIOJEH XOJOJHOTO KiIMMara. YemoBeK pa3yMHBIH COBPEMEHHOIO THUIA, JIEHHCOBCKUUI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneorenernka u najaeoreHOMHUKA.

DOBOJIOIUS COBPEMEHHOI'O ueioBeka. EcTecTBeHHBIN OTOOp B MOMYJSLUSAX YellOBEKa.
MyTanoHHbIi npouecc U noauMopdusm. TlonyasroHHbIe BOIHBI, Apeiid) reHOB, MUTPALUs U
«a(dexT ocHoBaTENA» B MOMYJSALIUAX COBPEMEHHOIO YEJIOBEKA.

Yenoseueckue pacbl. [lonstue o pace. bonbuiue pacel: eBporeonaHas (eBpasuiickas),
aBCTPAJIO-HErPOMIHAsA (PKBaTOpHAlIbHAs), MOHIOJIOMIHAsA (a3MaTCKO-aMepHuKaHcKas). Bpems u
IIyTM pPAacCEeJICHWs 4YelOBeKa II0 IulaHere. EnumHCTBO 4yenmoBedeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. IIpucnocoOieHHOCT, ueldoBeKa K  pa3HbIM  yCIOBUSM
OKpyKaromiel cpensl. Biausaue reorpaduyeckoit cpeapl u nperida reHOB Ha MOP(HOJIOTHIO U
(bU3HONOTHIO YeIoBeKa.

MexaucuurniauHapable  MeToAbl B (usnueckor (OMOJOTMYECKOW) aHTPOIOJIOTHH.
OBOJIIOLIMOHHAS. ~ AHTPOINOJIOTUS M MaJCOaHTPOIOJIOTHSl  YEJIOBEYECKUX  MONYJSALHM.
buoconuanpHple  HMCCIIENOBaHUSA ~ NpUPOAbI  4enoBeka.  MccinegoBaHue — KOIBOIIOLNU
OHOJOTUYECKOT0 U COLMATBHOTO B YETIOBEKE.

JleMoOHCTpaL U

[Toptpetsr: Y. HapBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuer w  cxembl: «MeETOIbI  aHTPONOJIOTHHY», «[ OJIOBHOM MO3T  4YEJOBEKa»,
«YenoBexkooOpa3Hble 00€3bsHBDY, «CKeleT YeloBeKa W CKeNeT IIMMIIaH3e», «PyauMeHThl u
aTaBU3MbI», «JIBIDKyIIME CHJIBI aHTPOIOreHe3a», «IJBOJIOLUOHHOE [JPEBO YEJIOBEKay,
«ABcTpanionureky, «HenoBek ymenbiiiy, «HenoBek npaMoxoaiuuiny, «JleHuCOBCKUI YeI0BEK»
«Heangepranbup», «KpomanboHIb», «Ilpeaku uenoBeka», «ITallbl SBOJIONUM YEIOBEKAY,
«Pacsp1 uenoBekay.

O6opynoBaHue: MyJISDKM OKaMEHEIO0CTeH, MPeMETOB MaTePHAIbHON KYJIbTYpbl MPEIKOB
4ejoBeKa, penpoaykuuu (pororpaduu) KapTUH ¢ MHQOIOrMYecCKMMH U Oubneiickumu
CIOXKETaMM MPOUCXOXKICHUS YesloBeKa, poTorpaduu HaX0I0K UCKOMAEMbIX OCTATKOB YeNIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepela 4elOBEKa M 4Yepena IIMMIAaH3€, MOJENIb KHCTH YeJIOBEKa U
KHMCTH IIMMITAH3€, MOJIETIN TOPCA IPEIKOB YEIOBEKA.

JlaGopaTtopnas pabora «/3yueHue ocoOEHHOCTEH CTpPOEHMsS CKeJeTa 4YeJOBEeKa,
CBSI3aHHBIX C IPSMOXOKICHUEM).

IIpakTuyeckas padora «/3yueHue 3K0NOrHYECKUX aJanTalNi YeTOBEKay.

Tema 6. OxoJyiorusi — Hayka O B3aHMOOTHOLIEHHMAX OPraHU3MOB U
HAJ0PraHM3MEHHBIX CHCTEM € OKPY:KaIolIeH cpeaou

3apoxaeHre W pa3BuTHe dKoioruud B Tpymax A. ['ymbGompara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaum skonoruu. CBsi3b
HKOJIOTUH C APYTHUMH HayKaMH.

Mertoap! skonoruu. IlosneBsie HaOMIOEHUS. DKCIEPUMEHTHI B 3KOJOTMU: HPUPOAHBIE U
naboparopHble. MogenupoBaHyue B 3KOJOTUU. MOHUTOPUHT OKpYKalollel Cpelibl: JIOKaIbHBIMH,
PETHOHANBHBIN U TI100aIbHBIH.

3Ha4YEeHHE DKOJIOTMYECKUX 3HAHWM I YelIOBEKa. DKOJIOTMYECKOE MHPOBO33PEHHE KaK
OCHOBAa CBS3€H YeJIOBEUeCTBA C MNpUponod. POpMHUpPOBAHUE DKOJIOTHYECKOW KYIbTYypbl U
3KOJIOTUYECKOW IPAMOTHOCTH HACEJICHHUS.

JleMoOHCTpanuu

[Toptpetsr: A. I'ymGonbar, K. @. Pynse, H. A. CeBepuos, J. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmumpl u cxembl: «Pa3zmensl skogorun», «MeTonbl dKoJaorun», «CxeMa MOHHTOpPUHTA
OKPY’KaIOILEH Cpebl».

JlabGoparopnas padora «/3yyeHrne METOI0B KOJIOTUUECKUX UCCIETOBAHMIN.



Tema 7. OpranusmMsl U cpeaa OOMTAHUSA

Okonoruyeckre (akTopbl W 3aKOHOMEpHOCTH uX  JeictBus. Knaccudukanus
IKOJIOTHYECKUX  (paKTOpOB:  aOMOTHYECKHe, OWoTHYecKHe, aHTpomnoreHneie.  OOmue
3aKOHOMEPHOCTH ACHCTBUS dKoJorndeckux aktopos. [IpaBuno muaumyma (K. Ilnpenrens, FO.
JIn6bux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTCHOOMOHTHBIC OPTraHU3MBI.

Aobuotndeckue (akTopbl. CBET Kak 3KoJOrHUeckuil dakrop. [eficTBUe pa3HBIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpraHU3Mbl. DKOJOTMYECKHE TIPYIIbl PACTEHUM M JKUBOTHBIX I10
OTHOLLEHHUIO K cBeTy. CurHaibHas poib cBera. oroneproausm.

Temmeparypa Kak 3konorudyeckuii Qaxtop. [leiicTBue Temmeparypbl Ha OpraHH3MBI.
[TolikniioTepMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxknocte kak skonoruueckuii ¢akrop. IlpucnocoOnenus pacTeHU K MOAICPKAHUIO
BojHOro Oananca. Knaccudukauus pacreHuid mo oTHouieHHIO K Boje. I[Ipucnocobnenus
YKUBOTHBIX K U3MEHEHHIO BOJJHOTO PEXUMA.

Cpenpl oOuTaHMsI OpPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, IMOYBEHHAs, TNTyOWHHAas
NOJIIOYBCHHAsI, BHYTPHOpraHU3MeHHas. (DHU3UKO-XMMHUYECKHE OCOOCHHOCTH Cpell OOWTaHHS
opranu3moB. [IpucnocobaeHuss OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbl. CyTOYHbBIE U TOJUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBH JKU3HH.

XKuznennsie Gopmbel opranu3moB. [lonsarue o xu3HeHHOU (popme. KuzHeHHBIE (HOPMBI
pacTeHui: JaepeBbsl, KYCTapHUKH, KYCTAPHUYKH, MHOTOJIETHUE TpaBbl, OJIHOJIETHHE TpPAaBBI.
Kuznennole (GOpPMBI KUBOTHBIX: THAPOOMOHTHI, TEOOMOHTHI, a’dpOOMOHTHL. (OCOOCHHOCTH
CTpOEHHS U 00pa3a KU3HHU.

buotnueckue  ¢daktopel. Buabl OMOTHYECKHMX  B3aUMOJCHCTBUN:  KOHKYPEHIIHS,
XHUIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koomneparus, MyTyaau3M, KOMMEHCATU3M
(kBapTHpaHTCTBO, HaxJieOHMYecTBO). Herpoduueckue  B3auMonelcTBUS  (TONHMYECKUE,
dopuueckue, abpuueckue). 3HayeHHE OMOTHYECKUX B3aUMOJECHCTBUI Ul CYILECTBOBAHUS
OpraHu3MoOB B cpesie oouTanus. [IpuHINI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanuu

Tabmuipl 1 cxembl: «IKoJorudeckue (HakTopbl», «CBETOBOM CIEKTP)», «IKOJIOTHUECCKUE
TPYIIBI )KUBOTHBIX IO OTHOILLIEHUIO K CBETY», «TEMIOKPOBHBIE JKUBOTHBIEY, «XO0JIOJHOKPOBHBIE
KUBOTHbIE», «DU3NOJIOTUYECKUE aJanTallli >KUBOTHBIX», «Cpeabl OOMTaHMSI OpPraHU3MOBY,
«buonornyeckue puT™MbD», «OKu3HeHHbIE POPMBI pacTeHU», «Kn3HEeHHBIE (POPMBI JKUBOTHBIXY,
«2KocHuCcTeMa IUPOKOIUCTBEHHOIO Jieca», «IDKOCHUCTeMa XBOWHOro jecay», «llemn nutanus»,
«XumHn4yectBoy, «Ilapazurnzmy», «Konkypenuus», «Cumo1o3y», «KommeHcammzm.

O6opynoBanue: repbapuu pacTeHUW M JKUBOTHBIX, HPHUCIOCOOJEHHBIX K BIHUSHUIO
pPa3IMYHBIX  JKOJIOTMYECKUX  (aKTOpPOB, TIepOapuM  CBETONIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIIMBBIX PAaCTEHUl, CBETONIOOUBBIC, TEHEIIOOMBBIE W TEHEBBIHOCIHBBIE KOMHATHBIE
pacTteHus, repOapuul M KOJUIEKLIIMM TEIJIOMIOOMBBIX, 3MMOCTOMKHMX, MOPO30YCTOHYMBBIX
pacTeHuid, uyuyeia NTUL U 3Beped, repOapuu pacTeHUN, OTHOCAIIUXCS K TUrpoduram,
KcepopuTaM, Me30(pHUTaM, KOMHATHBIE pPACTEHHs JAaHHBIX TPYMN, KOJUIEKUUH HKUBOTHBIX,
oOWTaIONMX B pa3HbIX cpefax, repOaphu M KOJUIEKI[MH PAcTeHUN U KMBOTHBIX, 00JIadaroInX
YepTaMud TMPUCIOCOONIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, TepOapuu u
KOJUIEKIIMM PACTEHUM W JKUBOTHBIX Pa3JIMUYHBIX >KU3HEHHBIX (OPM, KOJUIEKIMH >KMBOTHBIX,
YYaCTBYIOUIMX B PA3IHMUHBIX OMOTHUECKUX B3aUMOJIEHCTBHSIX.

JladopaTopnasi padora «BrIsBieHHE MPUCTTOCOOICHNUM OPTaHU3MOB K BIUSHUIO CBETaY.

JlabopaTopnasi pa6ora «BbIsBICHHE MPUCTIOCOONCHUN OpPraHWU3MOB K BIIHUSHHUIO
TEMIIEpaTyphbI».

JlaGopaTtopnas padora «AHAaTOMHYECKHME OCOOCHHOCTH PACTEHUH U3 pasHBIX MECT
oOUTaHUY.

Tema 8. Iko/10rus1 BUAOB ¥ NOMYJIALHI



DKONOTUYECKUE XapaKTePUCTUKH Momyisinun. [lomynsius kak OHoNornueckas CHcTeMa.
Ponp HeogHOpogHOCTH cpenbl, Qu3ndeckux OapbepoB U OCOOCHHOCTEH OMOJIOTMH BUAOB B
(GhopMUPOBAHUU MTPOCTPAHCTBEHHOM CTPYKTYPHI oMy isiiuii. OCHOBHBIE TIOKA3aTENH MOMYISIUH:
YHUCIIEHHOCTb, IJIOTHOCTb, BO3pAacTHAas U TOJOBas CTPYKTYpPa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPAIIUS.

Dkojoruyeckas CTpykTypa nomynsuud. OneHKa YHCIEHHOCTH mnomyisinuu. [[uHamuka
MOMYJISIUUU U €€ peryisiuua. buoTndeckuii moTeHuuan nonysiquu. MoaenupoBanie JMHAMUKU
nomynsiuuu. KpuBble pocTa 4ucCIeHHOCTH momynsiuuu. KpuBble BbDKMBaHMs. Perymsius
YUCICHHOCTA TOMYISALIUNA: POJh (PAKTOPOB, 3aBUCSIIUX M HE 3aBUCANIMX OT IUIOTHOCTH.
DKoJiorudeckue crparerud BunoB (I- u K-crtparerun).

[Tonstue 00 »HKoOMOTrMYEcKOW HuIe BuAa. MecrooOuTanue. MHOTOMEpHas MOZETb
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skxonorndeckoil Humu. [loteHuuanbHas u
peaan30BaHHAs HUIIIH.

Bun xak cucrema momynsunuii. Apeansl BHAOB. Buabl M uX KU3HEHHBbIE CTpPATETHUU.
DKOJIOTUYECKUE IKBUBAJTICHTHI.

3aKOHOMEPHOCTU T[OBEICHUS] W MHUrpalil >KUBOTHBIX. buonornueckue WHBa3UU
Yy>KEPOJHBIX BUIOB.

JdeMoHcTpannn

IToptper: Ix. WM. XaTunHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHYECKUE XapaKTePUCTUKU MOonysuny, «lIpoctpancTBennas
CTPYKTypa monyisauun», «Bo3pacTHple mnupamMuibl MNONyISHun», «CKOpPOCTh 3aceyieHus
MOBEPXHOCTU 3€MJIM Pa3Iu4yHbIMH OpraHuzMamu», «Monens skonornuyeckord Humu Jx. W.
XaT4MHCOHAY.

O6opynoBanue: repOapuy paCTeHUA, KOJIEKIINN )KUBOTHBIX.

Jladoparopnas padora «[IpucrnocoOieHust CEMsH paCTEHUN K PACCETICHUIOY.

Tema 9. Ikoj10rus cO001IECTB. IKOJIOTHUECKHE CHCTEMBbI.

CooOuiectBa opranu3mMoB. buoneHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamMH B
OuoreHose.

OxocuctemMa Kak OTKpbiTas cucrema (A. JIk. Tencnum). DyHKIHOHAIbHBIE OJIOKH
OpPraHU3MOB B JKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduueckue ypoBHHU.
Tpoduyeckue nenu u ceru. Abuornyeckue O60ku 3xocucTeM. [1ouBBI U WIIBI B 3KOCHUCTEMAX.
KpyroBoport BeliecTB v MOTOK SJHEPTUU B IKOCUCTEME.

OcCHOBHBIE TTOKa3aTEJIN YKOCUCTEMBI. buomacca u mpoayKIus. DKOJIOTHIECKUE TUPAMUIBI
qriceln, OMOMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @uykmyayuu. HanpaBieHHbIE
3aKOHOMEPHBIE CMEHBI COOOIECTB — CyKlecCuu. [lepBHUHbIE W BTOPUYHBIE CYKIIECCUM M HX
NPUYMHBL. AHTPONOTEHHBIE BO3JEHCTBUS HAa CyKieccuu. KiamMakcHoe cooOIIecTBo.
buopa3noobpasue 1 moIHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[TpuponHble 3KOCUCTEMBI. JKOCUCmeMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
Dkocucmemvl myHoOp, 1ecos, cmenetl, NyCmbiHb.

AHTpPOTIOTEHHBIE  DKOCHUCTEMBI. ATpodkocucTeMa. ArporieHo3. Pazmuums  wmexmy
AHTPOIOTE€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opojckas ¢uopa u ¢dayHa.
CunaHTponM3anus ToOpoJCcKoi (ayHbl. buomornueckoe ©  XO3SHUCTBEHHOE 3HAUCHUE
arpo3KoCUCTEM U YpOOIKOCHCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aWMOJCWUCTBHI  OpraHU3MOB B
9KocucTeMax. Ponb kackaomozo spgexma u 6ud08-30upukamopos (Kiouegvlx 6uoos) 6
@yHxyuonuposanuu  sxocucmem. llepeHOC HHEPrUM W  BEHIECTB MEXKAY CMEXHBIMU
SKOCUCTEMAMHU. YCTOMYMBOCTh OPraHU3MOB, MOMYJALMHA MW DKOCUCTEM B  YCIOBHSX
€CTECTBEHHBIX U aHTPONOT€HHBIX BO3AEHCTBUM.



Mexanusmbl  6030elcmeuss  3a2pA3HEHUNl  PA3HbIX  MUNOE HA  CYOOP2AHUISMEHHOM,
OpP2AHUZMEHHOM, NONYIAYUOHHOM U IKOCUCHEMHOM YPOBHAX, OCHOBbL IKOIOSUUECKO20
HOPMUPOBAHUS AHMPONOSEHHO20 6030eucmeusi. MeTo0I0russ MOHUTOPUHIA €CTECTBEHHBIX U
AQHTPOIIOT€HHBIX IKOCHUCTEM.

JleMoOHCTpaLuu

[Toptpet: A. Ix. Tencnu.

Tabmuupl u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCHCTEMA HMIMPOKOIUCTBEHHOTO JIecay,
«QxocucteMa XBOHHOro jueca», «OyHKIMOHAJIbHBIE TPYNIBl OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemectB B 9KocucreMe», «llenmn mnwuraHus (macTOMINHAA, JETPUTHAS)Y,
«OKoJoruyecKas nupamMuaa 4yucen», « IKoJIorndyeckas nupamuia OnoMaccsl», «KOoJ0ruyecKas
nupampaa sHeprum», «OO0pazoBanue Oonota», «llepBuynas cykueccus», «BoccraHoBieHue
Jeca Iociie mnoxapa», «9KocucTeMa o3epay», «ArpoueHos», «KpyroBopor BeleCTB M MOTOK
SHEPruM B arpoueHosey, «[Ipumepsr ypboskocuctem».

Ob6opynoBanue: repOapuy pacTeHUH, KOJJIEKIUM HACEKOMBIX, 4yydeja INTHUI U 3BepeH,
repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTCHUH, aKBApUYM KaK MOJIENb IKOCUCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onvcaHue ypooIKOCUCTEMBD».

Jladoparopnasi padora «/3yueHnue pa3HOOOpa3usi MEJIIKMX TOUYBCHHBIX YWICHHUCTOHOTHX B
pa3HBIX IKOCHCTEMAX .

IKCKypeusi «IKCKypcHs B THIMYHBIN OnoreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOZOJIbHBIM WM MOWMEHHBIH JIYT, 03€p0, 60I0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha I0JI€ WM B TEIUIMYHOE XO3SHCTBO)».

Tema 10. buocdepa — riodanbHas IKocHUCTEMA

buocdepa — obmennanerapHas 00ojouka 3eMiH, IZle CYIIECTBYET WM CYIIECTBOBaja
*u3Hb. Pa3BuTne npeacrasienuit o ouocdepe B pyaax 3. 3tocca. Yuenue B. . Bepnanackoro o
6uocpepe. Obmactu 6uocdepsl u €€ cocras. JKupoe BemecTBo Onocdepsl U ero GyHKIUU.

3aKOHOMEPHOCTH cylecTBoBaHus 6nocgepbl. OcobeHHOCTH OHOochephl Kak I100aIbHON
sKocucTeMbl. J[MHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BeuiecTB U
OMOoreoXMMHYECKHEe UKIBI (Yriiepo/a, a3ota). PUTMHUHOCTS siBieHU# B 6uocdepe.

3oHanbHOCTh OuOCchepsl. [lonarue o Guome. OCHOBHBIE OMOMBI CYILIU: TYyH/Ipa, XBOIHbBIE
Jeca, CMEUIaHHble U IIMPOKOJIMCTBEHHBIE JIeca, CTENH, CaBaHHbI, yCThIHH, TPOIIMUYECKHUE Jieca,
BBICOKOTOphsi. KiMmar, pacTuTeNnbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIH.

CrpykTtypa M (GYHKLIHS JKUBBIX CHCTEM, OLEHKa HUX PECypCHOro TIOTEHLHUala U
O6rochepHbIX QYHKITHH.

JleMoHCTpanun

IToptpetsr: B. 1. Bepraackuii, 3. 3rocc.

Tabmuupl u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot a3ora B npupone», «KpyroBopot
yriaepoja B npupojae», «Kpyrosopot kucinopona B npupojae», «Kpyropopor Boabl B IpUPOJIEN,
«OcHoBHbIe OuMOMBI cymmny», «Knumarnyeckue mosca 3emnm», «Tynapay», «Taiiray,
«C™memannbii  secy, «llIupokomucTBennbiit sec», «Ctemb», «CaBanHa», «llycThiHY,
«Tponmyeckuii mecy.

OGopynoBanue: repoapuu pacTeHUN Pa3HbIX OMOMOB, KOJUIEKITUH KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYyKawIIas cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX TpUYHHBL Bo3jaeiicTBue demoBeka Ha Owocdepy.
3arpsi3HeHue BO3IyIIHOW cpenapl. OxpaHa Bo3Ayxa. 3arpsi3HEeHHME BOAHOM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Pa3zpymenue noussl. OXpaHa MOYBEHHBIX pecypcoB. 3MeHeHue Kiinmara.

AHTpOIIOTEHHOE  BO3JCHCTBHME Ha pPACTUTENbHBIH M JKMBOTHBIM Mmup. OxpaHa
PACTUTENBHOTO U KUBOTHOrO Mupa. OCHOBHbBIE NPUHLUIIBI OXpaHbl Ipupoabl. KpacHble KHUTH.
Oco60 oxpansiembie npupoansie Tepputopun (OOIIT). boranuueckue caapl U 300J0TUYECKUE
HapKH.

OcHOBHBIE IPUHILIUIIBI YCTOMYNBOIO Pa3BUTHUS YEJIOBEUYECTBA U MPUPOAbL. ParroHansHOE
MPUPOJONIONB30BAHNE M COXpaHEHHE OHMOJOTHYecKOoro paszHooOpazust 3emum. OOmue



3aKOHOMEPHOCTH TJI00aJbHBIX 3KOJOTMYECKUX Kpu3ncoB. OcOOEHHOCTH COBPEMEHHOTO KpHU3Hca
U €r0 BEpOSITHBIE MOCIEACTBUS.

Pa3Butne METOJOB MOHMTOPHMHIA DPAa3BUTHS ONACHBIX TEXHOINEHHBIX IIPOLIECCOB.
Cucmemmuvie uccredosanusi nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonozuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemsl, obecneuugarowue 0OCMYn K UHDOPpMAYUU NO COCMOSHUIO OMOENbHLIX BU008 U
akocucmem. OCHOBbL IKOpeadbUIUMayuy IKoCUcmem u cnoco6o6 6opbobl ¢ GUONOBPEIHCOCHUAMU.
Pexoncmpykyus mopckux u nazemuuix sxocucmem.

JleMoOHCTpan U

Tabmuuplr u  cxembl: «3arpsi3HeHue arMmocdepbl», «3arps3HeHre Truapocheps»,
«3arpsisHeHne  1ouBbl», «llapHuKoOBbIA 3¢ dexT», «Ocobo oxpaHseMble MPUPOTHBIC
TEpPUTOPUN», «Moienn yrpaBiIsieMOro MUpPay.

OoGopynoBanue: Qororpaguu OXpaHSIEMbIX pPACTEHUH ¥ JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'N
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHHUS OOYYarOIIUMUCS
IpOrpaMM CpeaHero o01ero o0pa3oBaHus: JUYHOCTHBIE, METAIIPEAMETHBIE U NIPEIMETHBIE.

B cTpyKType NTUYHOCTHBIX pe3yabTaTOB OCBOEHUS MPOrPAMMBI 110 OMOJOTHU BBIIACICHBI
CIIEAYIOLIME  COCTAaBJIAIOLIME: OCO3HAHHE OOy4YaroOIIMMUCS  POCCUHCKOM  IpakJaHCKOH
UJEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CaMOCTOATEIBHOCTH U CaMOOIIPEIEIICHUIO,
Hanuyue momueayuu K OOy4eHUIO OWOJIOTHM, yenenanpaeieHHoe pazeumue BHYTPEHHUX
yOeXAeHUI JTMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPATULUN pa3BUTHUS
OMOJIOTUYECKOI0 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYaIOIIUXCS PYKOBOJCTBOBATHCS B
CBOEH  JCATEIBHOCTH  LEHHOCTHO-CMBICIOBBIMM  YCTaHOBKaMH, IHPHUCYLIMMU  CHUCTEME
Ouonornyeckoro  oOpa3oBaHUs, Haauuyue NPABOCO3HAHUA ~ SKOJOTMUECKOW  KYIbTYpHI,
cnocobHoCcmu cmagums UEIN U CTPOUTH JKU3HEHHBIE I1JIaHBI.

JIMYHOCTHBIE PE3YNIbTaThl OCBOSHMSI MPOrPaMMbl 110 OMOJIOTUH JIOCTUTAIOTCS B €MHCTBE
y4eOHOIl W BOCHUTATENbHOM JESITEIbHOCTH B COOTBETCTBUM C TPAJULMOHHBIMH POCCUHCKUMU
COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMM, IIPUHATBIMHA B
oOmiecTBe MpaBWJIaMH M HOPMAaMU MOBEIEHHMS M CIOCOOCTBYIOT IPOLECCAM CaMOIIO3HAHMA,
CaMOBOCIIUTAHUs U CaMOPA3BUTHs, PA3BUTUsA BHYTPEHHEW NO3WULMH JIMYHOCTH, NATPUOTHU3MA U
YBa)XXCHHsI K 3aKOHY M IIPaBOIIOPSIKY, YEJIOBEKY TPyJda U CTApIIEMY IOKOJEHHUIO, B3aUMHOIO
YBaXEHUs, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIE€QUI0O W  TpaJulusaM
MHOTOHAalMOHAJIBHOTO Hapoaa Poccuiickoit @enepanuu, Mpupoae U OKPYKAIOLIEH cpele.

JInuHOCTHBIE pe3yNbTaThl OCBOEHMS yueOHOro npeamera «buoaorus» JOMKHBI OTpaXKaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYalOLIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHONW BHYTpEHHEH
MO3ULIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHEHTAallUWd, IO3UTHUBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSAM POCCHICKOro oOIecTBa,
paclIMpeHre >KM3HEHHOIO OIBbITa W OIbITA ACSITENBHOCTH B IIPOLECCE pealu3alMi OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATENBHOM A€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

C(OPMHUPOBAHHOCTh  TPAXJAHCKOM TMO3MLMU  oOyyaromierocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUHCKOI0 OOLIECTBa;

OCO3HAaHHME CBOMX KOHCTUTYIIMOHHBIX NpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEsTEIbHOCTH NPU CO3JaHUU YUEOHBIX MPOEKTOB,
pelieHnn y4yeOHbIX U MMO3HABaTeNIbHbIX 33/1a4, BBIMOJIHEHUH OMOJIOTHYECKUX HKCIIEPUMEHTOB;

CIOCOOHOCTh  OTpENeNATh COOCTBEHHYIO IIO3MLHMIO [0 OTHOUICHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE  YYUTBIBaTh B  CBOUX JECUCTBUSX  HEOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIEH ¢ pa3sHBIMU YOEXKICHUSAMHU, KYJIbTYPHBIMHU LIEHHOCTSIMU U COLIMAIbHBIM
MIOJIOKEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBINIOJHEHHUS Y4eOHBIX,
[IO3HABATEIIBHBIX U HCCIIEIOBATEIbCKUX 3aJa4, YBAXUTEIBHOIO OTHOLICHUS K MHEHHIO
OIITIOHEHTOB MPU OOCYXIEHUU CIIOPHBIX BOIIPOCOB OMOIOIMYECKOTO COACP KAHUS;

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

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh POCCUICKOM IPayKIaHCKOM MICHTUYHOCTH, MTATPHUOTU3MA, YBAKEHHS K
CBOEMY HAapoOJy, YyBCTBa OTBETCTBEHHOCTH mepen PoamHON, ropAaocTu 3a CBOW Kpai, CBOIO
Ponuny, cBOM SA3BIK U KYJIBTYPY, IPOLIIOE U HACTOSAIIEE MHOTOHALMOHAIBHOIO Hapoaa Poccuu;



[IEHHOCTHOE OTHOIICHHE K TPUPOJHOMY HACIEAHI0 W TaMATHUKAM TMPUPOIBI,
nocTxeHusIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OILIEHWBATh BKJIAJ POCCUUCKHX YYEHBIX B CTAHOBJIICHHE M Pa3BHTHE
OHMOJI0TUH, TOHUMAaHK 3HaYeHUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHast yoexxIEHHOCTh, TOTOBHOCTb K CIIY’KE€HHUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIECHHOCTEN POCCUICKOr0 HApOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEJICHHUS;

CIIOCOOHOCTH OIICHWBATh CUTYAIIMIO M NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOSHUE YCTOMUUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO TPHHSTHS IIEHHOCTCH CEMEWHOH >KM3HU B COOTBETCTBUHU C TPAIUIIUSIMU HapOJOB
Poccumn;

4) 3CTeTHYEeCKOr0 BOCTIMTAHUSA:

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAsl ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIICCTBEHHBIX OTHOIICHHIA,

MOHMMAaHKE YMOLIMOHAILHOTO BO3CHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQXCHHIO B Pa3HBIX BHJAX HCKYCCTBA, CTPEMIICHHE NPOSBISTH
KayecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BocnuTanus, GOPMHUPOBAHHMS  KYJLTYPbI 3A0POBbS U
IMOLUMOHAIBLHOI0 GJIAroONoJIy4usi:

MOHUMaHWE W pealn3alus 3I0pOBOro U 0e30MacHOro 0bpasa KU3HU (30pOBOE MUTAHUE,
COONIOZICHHE TUTUEHHYECKUX TMPaBWJI M HOPM, COATaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perymsipHass (QU3MYECKas AaKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOTO H KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3HUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TIPAaBWJI WHIUBUIYAIBHOTO ¥ KOJUICKTHBHOTO OE€30TacHOTO
MOBE/ICHUS B CUTYaIIUAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHWE TIOCIEACTBUA M HENPHUATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HApKOTHUKOB, KYPEHHUS);

6) Tpya10BOr0 BOCTIMTAHUS:

TOTOBHOCTB K TPYAY, OCO3HaHKE IIEHHOCTH MacTepCTBa, TPYA0TO0HE;

TOTOBHOCTH K aKTHBHOM JICSITEILHOCTH TEXHOJIOTHUECKON M COITMAIEHOM HAIPaBICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIESITEIIbHOCTD;

UMHTEpEC K pa3nuyHbiM chepam mpodeccHOHATBLHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOODP OymyIieit mpodeccuu u peaaTn30BbIBaTh COOCTBEHHBIE )KH3HECHHBIE TUTAHBL;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHMIO U CaMOOOpPA30BAaHUIO HA MPOTSHKEHUH Bcel
KH3HU;

7) IKOJIOTHYeCKOT0 BOCIIUTAHMS

9KOJIOTHYECKH I[eJIeCO00pa3HOe OTHOIICHUE K MPUPOJIe KaK UCTOYHUKY JKU3HU Ha 3emire,
OCHOBE €€ CYILLIECTBOBAHMS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJIbTYphl: MPHUOOpETEHHE ONbITAa IJIAHUPOBAHUS
MOCTYIKOB M OIIEHKU WX BO3MOXKHBIX IMOCIEICTBUH ISl OKPYKAIOIIEH CPeIbI;

OCO3HaHHUeE T1100aJIbHOr0 XapaKTepa KOJOTHYECKUX MPOoOJIeM U MyTel X peleHus;

CIIOCOOHOCTH UCTOJB30BaTh MPUOOpPETaeMbIe MPU U3YYCHUH OWOJIOTUU 3HAHUS U YMEHUS
IpU pelieHuU MNpoOeM, CBA3aHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHNEM (COOII0IeHUE
MpaBWJI TIOBEJEHUSI B MPHUPOJE, HAMPABICHHBIX HAa COXPAaHEHHWE PABHOBECHS B IKOCHCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);



AKTUBHOE HEIPUITHE NCUCTBUM, MPUHOCAIIMX BpEH OKPYKAKOLIEH HPUPOIHOW Cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE HKOJIOTMUECKUE MOCIEIACTBUS MPEITPUHUMAEMbIX
JIEHCTBUM U NIPENOTBPALLATD UX;

HaJIU4ME Pa3BUTOTO HKOJOTMYECKOTO MBIIIIEHUS, SKOJOTMYECKOH KYJIbTYphl, OIBITA
JIEeATEIbHOCTH  JKOJOTMYECKOM HAIpPAaBICHHOCTH, YMEHMS pPYKOBOJICTBOBATHCS HMHM B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLUMAIbHOM IPAKTUKE, TOTOBHOCTHM K YYAaCTHIO B
IIPAKTUYECKON JEATEIbHOCTH dKOJIOTHYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M OOLIECTBEHHOW MpPAaKTUKH, OCHOBAaHHOIO HA JMAJore KYJIBTYP,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MIOJIUKYJIBTYPHOM MHPE;

COBEPILECHCTBOBAHUE SA3bIKOBOM M UNTATEIbCKOM KYJIbTYphI KaK CpPEICTBA B3aUMOICUCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

MOHMMaHUEe crenupuKu OUOJIOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMUPOBAHUU
PALMOHATILHOTO HAyYHOT'O MBILUIEHHUS, CO3/IaHUHU LIEJIOCTHOTO MPEACTABICHUS 00 OKPYKaIoIeM
MUpEe Kak O eIWHCTBE MPHUPOAbI, 4YeloBeKa U O0O0IIecTBa, B TO3HAHUM MPHUPOAHBIX
3aKOHOMEPHOCTEH U pEIICHUH TPOOIEM COXPaHEHHs MPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OWOJIOTMH AJIi COBPEMEHHOM LMBHIM3ALMU: OOECTIeUeHUs
HOBOT'O YpPOBHSI Pa3BUTHS MEIULUHBI, CO3AAHUE NEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl Pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJAA U3 INI00ATBHBIX
HKOJIOTMUYECKUX NPOOJIEM U OoOecreueHus nepexoaa K yCTONYMBOMY Pa3BUTHUIO, PAllUOHATILHOMY
MCIIOJIb30BAaHUIO TPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJyYEHUU OMOJOTHYECKUX 3HAHWM B IEJIAX MOBBILIEHMS OOIIeH
KYJIBTYpBl, €CTECTBEHHO-HAy4HON TI'paMOTHOCTH, KaK COCTaBHOM YacTH (YyHKIHOHAJIbHON
rPaMOTHOCTH o0yyarouuxcs, GopMUpyeMOil pu U3y4eHUU OUOJIOTHH;

NIOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJy4yaeMble 3HAHUS JUISl aHaidu3a U OOBSICHEHWS SBJICHUUN
OKPY’KAIOIIero MHpa M MNPOMCXOJAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHMS JJIs pelleHus
npo0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHWE IIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH OCYHIECTBIATH IPOCKTHYIO H
MCCIIEOBATEILCKYIO ACSITENBHOCTh HHAUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HENPEpPHIBHOMY O0Opa30BaHUIO M €CaMOOOpPa30BaHMIO, K
AKTUBHOMY TIIOJIYYE€HHUIO HOBBIX 3HAHMH 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATHI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHUS Y4eOHOTO mpeamera «BHOJIOTHS» BKIIOYAIOT:
3HauUMMBbIE IS  (POPMHPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCA  MEXKIUCIUTUTMHAPHBIC
(MeXTpeIMeTHbIC) OOICHAYYHBIE TIOHATHS, OTPAKAIOIINE IIIIOCTHOCTh HAYIHOW KapTHUHBI MUPa
U crienu(rKy METOJIOB IMO3HAHUS, UCIIOJIb3yEMBIX B €CTECTBEHHBIX HayKax (BEIeCTBO, YHEPTHS,
SBJICHUE, TPOLECC, CHUCTEMa, HAyuyHbIM (akT, MPUHIUIN, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEopHsi, UCCIIeJIOBaHHEe, HAOIIOJIEHNE, W3MEpPEHUE, SKCIICPUMEHT U JPYTHE); YHHUBEPCAIbHBIC
ydeOHbIe JeHCTBUA (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYIATHBHBIC), 00CCIICUMBAIONINE
dbopmupoBanre (PyHKIMOHAIBHON TPAMOTHOCTH M COLMATBHOW KOMIIETCHIIUH OOYYarOIIUXCS;
CIIOCOOHOCTh oOyyaromuxcst HCIOJIb30BaTh OCBOEHHbIE MEXIUCUUIUTMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaIbHbIC YyUeOHBIC JACWCTBHS B II03HABATEIHHOW U
COLMAJIBHOM MPAKTHUKE.



B pesynprare wn3ydeHuss OMONOTMM Ha YPOBHE CpEAHEro oOmero oOpa3oBaHUS Y
oOyuaromierocsi 0yayt copMuUpoBaHBI MMO3HABATEIbHBIC YHUBEPCAIbHBIC ydeOHBIC NEHCTBHS,
KOMMYHHUKATHBHBIC YHUBEpCAJIbHbIC Y4E€OHBIC JEHCTBHUS, PETYIATUBHBIE YHUBEPCAIbHBIE
y4eOHbIC JICHCTBUS, COBMECTHAS ICATEILHOCTb.

MertarnpeqMeTHbIE pe3yNIbTaThl OCBOCHHS IMPOTPaMMbl CpeaHEro oO0Iiero oodpa3oBaHuUs
JIOJDKHBI OTPaXKaTh:

OBgilajieHHe YHUBEPCAJBHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH €l CTBUSIMU:

1) 6a3oBbIe JJOrHYECKHeE AeHCTBHS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMPOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHHM 3HAHWUN MPUEMBI JIOTHYECKOTO MEBIIIICHUS (aHAIH3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKAIMU, OOOOIICHHS), PACKphIBaTh CMBICT OHOJOTHYECKHX
MOHSITHI (BBIICISATH HX XapaKTEPHBIC MPU3HAKH, YCTAHABIUBATE CBSI3H C JIPYTUMU TIOHATUSIMU );

ONpEeNeNATh UENIN JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTCPHH WX JIOCTHIKCHHS,
COOTHOCHTD PE3YJIbTaThI ICATEIILHOCTH C IMOCTABICHHBIMHU IIEIISIMHU;

UCIIOJIB30BaTh OWOJIOTHYECKUE TOHSITUS JJIS OOBsCHCHHS (AKTOB W SIBICHHH KHBON
TIPUPOJIBI;

CTPOHUTH JIOTUYECKHE PACCYXICHUS (MHAYKTHBHbBIC, JICIyKTHBHBIC, II0 aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B PACCMATPUBAEMBIX SIBJICHHSX, (OPMYIUPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOILIECHUIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKE MPOTUBOPEYMU PAa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh TUIAH PEHICHUs TPOOIEMBI C YUETOM aHAlIM3a UMEIOIINXCS MaTepHaTbHBIX
¥ HEMaTepHAIIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YNIbTATOB IIENISAM,
OILICHUBATh PUCKH MOCIIEICTBUI EATETLHOCTH,

KOOPJIMHHUPOBATh M BBIMOIHATH pPadOTy B YCJIOBHUSIX pPEaTbHOT0, BHUPTYadbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHE MTPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCIET0BATEIbLCKHE IEHCTBHSI:

BJIQ/IETh HABBIKAMH y4€OHO-UCCIIEIOBATENHCKON U MPOEKTHOW AEATeIbHOCTH, HaBBIKAMU
paspemieHus mpooieM, CocoOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOWCKY METOIOB
pellIeHus MPAKTUYECKHX 3a71a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

UCTIONIB30BaTh PA3IUYHBIC BUIBI JCATEIBHOCTH IO TIOJYYEHHIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAIIMU, TPEOOPa30BAHUI0 U MPUMEHEHHIO B YYEOHBIX CHUTYalMsiX, B TOM YHUCIE MPU
CO3IaHUH YUCOHBIX M COI[HATBHBIX TPOEKTOB;

dbopMUpOBaTh HAYYHBIA THI MBIIJICHHS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSTHSIMHA W METOJIaMU;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 33/7aud B 0Opa30BaTEIbHOU AEATEIHLHOCTH U
KU3HECHHBIX CHTYAIIHSIX;

BBISIBJISITh MPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJlM3MpOBaTh 3ajady, BBIABUTATh
TUIOTe3y €€ pelleHus, HaXOJWTh apryMEHTHl [UIS JOKa3aTelbCTBA CBOUX YTBEPIKICHHA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHAJTM3UPOBATh IMOJNYYCHHBIE B XOJE pEIICHHs 3aJa4yd pe3yJbTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OIICHKY HOBBIM CHTYAIIHsIM, OLEHHBATH IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh IEJICHANIPABICHHBIN MMOUCK MEPEHOCa CPEACTB M CIIOCOOOB JIEHCTBUS B
poeCCHOHAIBHYIO CPEY;

YMETh TEPEHOCHTh 3HAHWS B  [O3HABATENBHYI0O W  MPaKTUYECKyl0  00JiacTu
KH3HEEATCITLHOCTH;



YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIC HUJEH, IpeAjiaraTb OpUTHHAJIbHBIE MOJAXOAbI U pEUICHHs, CTaBUTh
npoOJIeMbl U 33]1a4H, TOMYCKAIOIINE aJbTEePHATUBHBIEC PELICHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMUHBIX MCTOUYHUKAX HH(pOpMaAMH (TEKCTe y4eOHOro mocolwus,
HAYYHO-TIOMYJISIPHOM JUTEeparype, OMOJIOTHYECKUX CIIOBApAX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBaTh WH(POPMALMIO PA3IMYHBIX BUAOB U (hopm
MPEJICTaBICHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUNBOCTD;

dopMynHupoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI TMPH IOHCKE U O0TOOope
Ounonoruueckoi nHGOpMaIuu, HEOOXOAUMOM /7S BBIIIOJIHEHUS YUEOHbIX 3a/1a4;

npuoOpeTaTh ONBIT KCHOJIB30BAHUSA HH(POPMAMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEpIICHCTBOBAThH KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3IUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAIbHYIO (OpMY TPEACTABICHUS OHOJIOTHYECKON
uH(popMaluu (cxemsl, TpaduKH, JUarpaMMbl, TAOIHUIIbI, PUCYHKH U IPYTroe);

UCTIOJIB30BaTh HAYYHBIM S3bIK B KauecTBE CpEACTBAa IMpH paboTe C OHOIOTHYECKOMH
uH(popMaliel: NPUMEHITh XUMUYEeCKue, PU3NYECKue U MaTeMaTH4eCKHe 3HAaKU U CHMBOJIBI,
dbopMyiel, abOpeBUaTypy, HOMCHKIATYpPY, HCIIONB30BaTh M MPEOOpPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISITHOCTH;

BJIAJCTh HABBIKAMU PACIO3HABAHUS W 3alIMTHl WHpOpMaNuU, HHOOPMAITMOHHON
0e30MacHOCTH TUYHOCTH.

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHKAIIMK BO BceX cepax >KM3HM, aKTHBHO Yy4acTBOBATh B JHAJIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 00CY)XJaeMoil TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKAa3bIBATh
CYXJIEHUS OTHOCHUTEJIEHO BBITIOJHEHUs IIpeyIaraéMoil 3a/Jadd, YYWUTHIBAaTH WHTEPECH U
COTJIACOBAHHOCTH MO3UIUHN APYTUX YUaCTHUKOB JHANIOTA WIIA JUCKYCCUN);

pacrio3HaBaTh HeBepOATbHBIC CpEACTBA OOMICHHs, NMOHMMATh 3HAYEHHE COIMAIBHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTYyallUl, YMETh CMr4aTh KOH(QIUKTHI U
BECTH MIEPETOBOPHI;

BJIAJIETh PA3IUYHBIMU CIIOCOOAMU OOILEHHUS M B3aMMOJEHCTBHSI, MOHUMATh HaMEPEHUs
NPYTUX JOACH, TMPOSIBISATh YBAXHUTEIHLHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH (popme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIH30BAHUEM S3BIKOBBIX
CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMATh M UCMOJh30BaTh MPEUMYIIECTBA KOMAHIHON W WHIUBUAYATbHOW PaOOTHI MpH
pelieHnn OMOJI0rHYecKol MpoodieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMOAEUCTBUS MPH PelICHUH y4eOHOM 3a1auu;

BBIOMPATh TEMATHKY M METOJbI COBMECTHBIX NEHCTBHU ¢ y4€TOM OOIMIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)/10T0 YJIeHa KOJUIEKTUBA,;

NPUHUMATh TEIM COBMECTHOW JEATENbHOCTH, OPTraHW30BBIBATh W KOOPIMHHUPOBATH
JecTBUs MO €€ JOCTHXKEHHUIO: COCTaBNIATh IIaH JEHCTBUHM, pacnpeAensTh poOJid € y4ETOM
MHEHHUH Y4aCTHHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KaXJOI0 YYaCTHHUKA KOMaH/bI B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

Ipe/UlaraTh HOBBIE MPOEKTHI, OICHWBATh WJEH C TO3MLUU HOBH3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISATh MMO3UTHBHOE CTPATETHUECKOE TIOBEACHHWE B PA3IUYHBIX CHUTYaIMsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

OBgi1aieHHe YHUBEPCAJBHBIMHU PEryJISTHBHBIMH 1€HCTBUSIMU:

1) camoopranu3amnusi:



HUCIIOIB30BATh OMOJOTHYECKUE 3HAHUS JJIA  BBIABJICHUSA HpO6HeM U UX PpCHICHUA B
KU3HCHHBIX M YYCOHBIX CHTYaIHsX;

BLI6I/IpaTB Ha OCHOBE OMOJIOTMYECKHUX 3HAHMI LECJICBBIC U CMBICIIOBBIC YCTAHOBKHU B CBOUX
JEUCTBUSIX M MOCTYIKaX I10 OTHOLICHHIO K JKUBOH MPUPOJIE, CBOEMY 37I0POBBIO M 3I0POBBIO
OKPYKAIOIIHX;

CaMOCTOSITENIbHO OCYLIECTBIISITh [MO3HABATEILHYIO JESATEIBHOCTh, BBIBISATH HPOOICMBI,
CTaBUTh W (OPMYyITUPOBATH COOCTBEHHBIC 3aJa4yd B 00pa30oBaTENbHON MACSITEIBHOCTH U
’KU3HCHHBIX CUTYaLUsIX;

CaMOCTOSITEJIFHO COCTaBIIATH IUIaH PELICHUs MPOOIEeMBbI ¢ Y4ETOM HMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTCHNUI;

JAaBaTb OICHKY HOBBIM CUTYyallUAM;

pacIIMpsTh paMKU Y4eOHOTo IpeMeTa Ha OCHOBE JIMYHBIX MIPEANOYTCHUI;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3 PELICHMUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATH (HOPMUPOBAHHIO M TIPOSIBIICHUIO IMPOKOM SPYIUIIMH B PA3HBIX 00JIACTIAX
3HAHU, TOCTOSHHO MOBBIIIATH CBOM 00Pa30BaTENIbHBIN U KYJIbTYPHBINH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OIICHKY HOBBIM CHTYallMsIM, BHOCHUTb KOPPEKTHBBI B JICSTEIbHOCTh, OLCHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIAJICTh HABBIKAMHU [MO3HABATEIILHOM PE(ICKCUHN KaK OCO3HAHUS COBEPIIACMBIX JCHCTBHI
N MBICIIMTCIIbHBIX IMTPOLECCOB, UX PC3YJIbTATOB U OCHOBaHI/II;'I, HUCIIOJIBb30BaTh HpI/IéMBI pe(i)HeKCI/II/I
ISl OLICHKH CHTYalluH, BIOOpA BEPHOTO PEILICHUS;

YMETb OLICHUBATb PUCKHU U CBOCBPEMCHHO NPUHUMATD PCUICHUA 110 UX CHUKCHUIO,

NPUHUMATh MOTUBBI M aPT'YMEHTHI IPYTUX TPU aHAIIU3E PE3yIbTaTOB JIESATEIbHOCTH;

3) npuHATHE Ceds1 U IPYTrUX:

NpUHUMATh ce0sl, MOHUMast CBOU HEJOCTAaTK! U JOCTOMHCTBA;

[IPUHUMATh MOTHUBBI U apT'yMEHTBI IPYTUX [IPU aHAJIA3E PE3YIbTATOB IEATEIbHOCTH;

NpU3HaBaTh CBOE MPABO U MPABO JPYTUX Ha OMIMOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATH MU C MO3HMIIUHU JPYrOro YesIOBEKa.

HPEAMETHBIE PE3YJIbTATHI

[IpenmeTHbIE pe3yabTaThl OCBOEHHS cojepxaHus yueOHoro mnpeamera «buoiorus» Ha
yriIyOJn€HHOM YpOBHE OpUEHTHPOBAHBI Ha obecnieueHre NpoGuiIbHOro o0yueHust 00yqaronmxcs
O6uonorun. OHM BKIIOYAIOT: crenupuyeckue i OWOJIOTUM HaydHble 3HaHUS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHMIO, WHTEpIpETAllMM W MNpeoOpa3oBaHUIO 3HAHUM, BH[bI
JIESATETLHOCTH IO TOJYyYEHUIO HOBBIX 3HAHWN U WX MPUMEHEHUIO B PA3IUYHBIX Y4YCOHBIX, a
TaK)X€ B PEAIbHBIX JKM3HEHHBIX cUTyalusx. [IpeameTHbie pe3ysbTaThl NpeICTaBIEHbI 110 ToAaM
U3Y4EHHUS.

[IpenmeTHble pe3ynabTaThl OCBOEGHHUs yueOHoro mnpeamera «buonorusi»y B 10 knacce
JOJIKHBI OTPAXKATh:

c(OpPMHPOBAHHOCTh 3HAHUW O MeCTe U poJii OMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(GbOpMUPOBAHUM E€CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B IIO3HAHWU 3aKOHOB MPUPOABI U
peleHnH pobJIeM parMoHaIbHOTO IPUPOAOIOIb30BAHNUS, O BKJIa/I€ POCCUHCKUX U 3apyOekKHBIX
Y4EHBIX B Pa3BUTHE OMOJIOTHH;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKIIOYAET: OCHOBOIOJAraroline
OMOJIOTHYECKHEe TEPMHUHBI U TIOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboiu3M, rOMeocTas,
CaMOpETYJISILMSL, CaMOBOCIIPOU3BEEHUE, HACIIEICTBEHHOCTb, N3MEHUMBOCTb, POCT U PAa3BUTHE),
ouonornueckue Teopun (kimerounas Tteopuss 1. IlIBanmna, M. Illneiinena, P. Bupxosa,
XpoOMOCOMHasi Teopusi HaciencrBeHHocTu T. Moprana), yuenus (H. 1. BaBunoBa — o nenrpax
MHOTO00pa3usi U MPOUCXOXKJICHUS KYJbTYPHBIX PAaCTCHHI), 3aKOHBI (€IUHOOOpa3usi MOTOMKOB
MEPBOTO MOKOJIEHUS, PACUICIUICHHS], YUCTOTHI raMeT, He3aBUCUMOTr0 HaclieqoBanus ['. Mennens,



TOMOJIOTUYECKUX PSAJAOB B HaclencTBeHHOW wu3MmeHuuBoctu H. WM. BaBuiioBa), mpuHLMIBI
(KOMILIIEMEHTapHOCTH );

BJIaJICHME OCHOBHBIMH METOJaMH HAYYHOTO TO3HAHUS, MCIIOJIB3YEMbIX B OHMOJIOTHMYECKHX
HCCJIEIOBAHUSIX KUBBIX 00BEKTOB (OMHCAHNE, U3MEPEHUE, HAOI0IeHIE, SKCIIEPUMEHT);

YMEHME BBIACIATh CYLIECTBEHHbIE IIPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U 3YKAPHUOT,
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM uucie OakTepuid, rpuOOB, pacTEHHIA,
JKUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PaCTEHUM, )KMBOTHBIX, YEIIOBEKA,
MIPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpraHU3Max pAacTeHHM, JKUBOTHBIX U
4eJI0BEKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIeCTB (METa00IM3M), IPEBPAILCHUST SHEPTHH,
Opo’keHUs, aBTOTPO(GHOr0 U reTepoTpoPHOro TUIOB MUTAHMS, POTOCHMHTE3a U XEMOCHHTE3A,
MHUTO3a, MeH03a, TaMeTOreHe3a, SMOPHOTreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHSA, PA3MHOKEHHS,
WHAUBUAYAIILHOTO Ppa3BUTHs OpraHu3Ma (OHTOreHe3a), B3aWMOJCWCTBHUS T'€HOB, Ie€TEpO3HUca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY OpPTaHOMJAMU KIETKH M UX (PYHKIHSIMH,
CTPOCHHEM KJIETOK Pa3HBIX TKaHEH M UX (QYHKIUSIMH, MKy OpraHaMy U CUCTEMaMH OpPTraHOB Y
pacTeHUid, >KMBOTHBIX M 4YellOBeKa M MX (YHKIHUSIMH, MEXKIYy CHCTEeMaMHU OPraHoB U HX
(GYHKIUAMH, MEXAY 3TanaMd OOMEHa BEIIECTB, dTallaMM KJIETOYHOTO LMKJIA U >KU3HEHHBIX
[UKIOB OPraHM3MOB, JTalaMd HMOPHUOHAILHOTO pA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTumnom u (hakropamu Cpeasl OOUTAHUS;

YMEHHE BBISIBISTH OTIMYUTEIbHBIC NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHCII€ PAaCTCHUH,
YKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJOTUYECKYI0O TEPMUHOIOTHIO U
CUMBOJIMKY JIJISl I0KA3aTeNIbCTBA POACTBA OPTaHU3MOB PAa3HBIX CUCTEMAaTUUYECKHUX IPYIIIL;

yMEHHUE peliaTh OWOJIOTHYECKHE 33a7a4M, BBIIBIATh MPUUYUHHO-CIEJICTBEHHBIE CBS3U
MEXy HCCIEIyeMbIMH OHOJIOTMYECKMMH TpOLECCaMU U SBJICHUSMH, JENIaTh BBIBOJABI U
IIPOTHO3bI HA OCHOBAHMH ITOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpaKTHUeCKHe paboThl, coOI0AaTh MpaBuia Mpu
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHME BBIIBUTaTh THUIIOTE3bl, MPOBEPSITh HUX OKCIEPUMEHTAJIbHBIMU CpEICTBAMH,
bopMynupys 1eNb UcCeI0BaHNs, aHATM3UPOBATh MOJYUYESHHBIE PE3Y/IbTaThl U JIJIaTh BHIBOJIBI;

YMEHUE Y4YacTBOBaTh B YYEOHO-HCCIEIOBATEIHCKON pabdoTe MO OMOJOTUM, DKOJIOTHH U
MeIUIUHe, MPOBOAUMON Ha 0a3ze HIKOJbHBIX HAyYHBIX OOILIECTB, U MYOJUYHO MPEACTaBIATH
MOJIy4YEHHBIE PE3YJbTaThl HA YYEHUUECKUX KOH(PEPEHIUSX;

YMEHHUE OLIEHUBaTh JTUYECKHE aCHEeKThl COBPEMEHHBIX HCCIIEOBaHUN B 001acTH
OMOJOTUM M MEIUIMHBI (KIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
M3MEHEHNE TeHOMa U CO3JJaHie TPAaHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyaymiel mpopecCHOHAIBHON e TETFHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBL, OMOTEXHOJOTHH, BETEpUHAPUH, CEIBCKOTO X0341UCTBA, MUIIEBOM
MIPOMBIIUIEHHOCTH, YIIyOJsITh IO3HAaBAaTEIbHBIH HWHTEpPEC, HAIPaBJICHHbII Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH Mpodeccuu M MPOAOIDKEHHE OHOJOTHYECKOro o0pa3oBaHHs B
OpraHMu3aIMsaX CpeHEro NpodecCuoHaIBLHOTO U BhICIIEr0 00pa3oBaHUsl.

[IpenmerHble pe3ynabTaThl OCBOCHHUs yueOHoro mnpeamera «buonorus» B 11 Knacce
JOJIKHBI OTPAXKATh:

c(OpPMHPOBAHHOCTb 3HAHUI O MeCTe U PoJI OMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(GbOopMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IMO3HAHUU 3aKOHOB
IOPUPOBI U PEIICHUH HKOJOTHYECKUX MPOOJIeM YelIOBEYeCTBa, a TAKXKe B PEIICHUH BOIPOCOB
paloHaIbHOTO MPUPOJONOIL30BaHUSA, U B (HOPMHPOBAHUHM LIEHHOCTHOTO OTHOILIEHUS K
npupoze, oOIIeCTBY, YEIOBEKY, O BKJIaJ€ POCCHMCKHX M 3apyOeXHBIX y4YEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHUE BIAJIeTh CUCTEMOM OMOJIOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET ONMpPEIeSICHHUS U
MOHMMAHHUE CYIIHOCTH OCHOBOIOJAraloumMx OWOJIOrHYEeCKUX TEPMUHOB W TOHATHH (BHI,



sKocucTema, Ouocdepa), Ouonmormueckue Teopun (dBoidronoHHass Tteopusi Y. JlapBuHa,
cuHTeTHuYecKas Teopus sBomonuu), ydenus (A. H. CesepuoBa — 0 myTsSX U HampaBICHUSX
spomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (TeHETUYECKOTo paBHOBecus Jx. Xapau
u B. BaiinGepra, 3aponpimeBoro cxoacrBa K. M. bopa), npasuna (Muaumyma lO. JInbuxa,
IKOJIOTHYECKOH MUpaMUIBI SJHEPTUH ), TUTIoTe3bl (TumnoTe3a «vupa PHK» V. 'unbepra);

YMEHHE BIIAJE€Th OCHOBHBIMH METOJAMU HAyYHOTO MO3HAHMS, HCIOIb3YEMbIMU B
OMOJIOTUYECKUX HCCIICAOBAHUAX JKMBBIX OOBEKTOB M JKOCUCTEM (ONHMCaHUE, H3MEpEHHeE,
HaOJI0/IeHUE, SKCIIEPUMEHT), CIIOCOOaMU BBISIBJICHHS] U OLIEHKH aHTPOINOICHHBIX M3MEHEHUN B
IpUPOJIE;

YMEHHE BBIACNATh CYUICCTBEHHbIC NPU3HAKU: BHUAOB, OMOIreONEHO30B, AKOCHUCTEM U
Ouocdepsl, CTaOMIM3UPYIOIIEro, ABMKYIIETO U Pa3pbIBAIOIIETO €CTECTBEHHOTO 0TOOpa,
AJJTONATPUYECKOr0 U CUMIATPUYECKOT0 BU000pA30BaHUs, BIUSHUS JIBUKYIIUX CHJI 3BOJIIOLUU
Ha TeHO(OH]| MOIMYJISAIUHN, TPUCTIOCOOICHHOCTH OPTaHU3MOB K cpefe OOWTaHMs, YepeOBaHUS
HaIpPaBJIEHUH 3BOJIOIUHU, KPYTOBOPOTA BEIIECTB U TIOTOKA YHEPTHH B SKOCUCTEMAX;

YMEHHE YCTAaHABIMBATh B3aUMOCBS3M MEXAY IMPOIECCAMU HBOJIOIUH, JBHKYIIUMHU
CWJIAMU aHTPOIOTeHe3a, KOMIIOHEHTAMH PAa3IMYHBIX SKOCHUCTEM M MPUCHOCOOIECHUSMU K HUM
OpraHU3MOB;

YMEHHE BBISIBISATH OTIMYUTEIbHBIC IPU3HAKU JKUBBIX CHCTEM, MPUCTOCOOIIEHHOCTh BUJIOB
K cpere oOuTaHus, aOMOTUYECKHX M OMOTHYECKMX KOMIIOHEHTOB 3KOCHCTEM, B3aHMMOCBS3EH
OpPraHU3MOB B COOOIIECTBAaX, aHTPOIIOTCHHBIX U3MEHEHUN B IKOCHCTEMaxX CBOEH MECTHOCTH;

YMEHHUE HCIOJIh30BATh COOTBETCTBYIOIINE aAPTYMEHTHI, OMOJIIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY JUIsl JOKa3aTelbCTBA pPOJICTBA OPraHM3MOB pA3HBIX CHCTEMAaTHYECKHX TPYII,
B3aMMOCBSI3M OPTaHU3MOB W Cpebl OOMTAHWs, SIWHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHMsI MHOTOOOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS MPUPOABI U
YeJI0BEUYECTBA;

yMEHHUE pelaTh OWOJIOTHYECKHE 33a1a4M, BBIABIATh MPUUYUHHO-CIEJICTBEHHBIE CBS3U
MEXIy HCCIEAYEeMbIMH OWOJIIOTUYECKUMH TIPOIIECCAMH W SIBJICHHSMH, JeJlaTh BBIBOIABI M
IPOTHO3bI HA OCHOBAHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHME BBINIOJIHATH J1JAOOpAaTOpHbIE U MpPAaKTHUYECKHE padOThl, COOMI0AaTh MpaBMia MPHU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHUE BBIIBUTaTh THUIOTE3bI, TPOBEPATh HUX OSKCIEPUMEHTAIBFHBIMH CPEICTBAMH,
bopMynupys 1eNb UcCeI0BaHNs, aHATM3UPOBATh MOJYUYESHHBIE PE3Y/IbTaThl U JIENIaTh BHIBOJIBI;

YMEHUE Y4YacTBOBaTh B YYEOHO-HMCCIEOBATEIHCKON padoTe MO OMOJIOTUM, DKOJIOTHH U
MeIUIMHe, MPOBOAUMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, U MyOJIMYHO MPEICTaBIATh
MIOJTy9YCHHBIC PE3YIIbTAaThl HA YICHUYECKUX KOH(PEPEHIIHIX;

YMEHHUE OIICHMBATh THUIOTE3bl U TEOPUH O MPOUCXOKICHUU JKU3HHU, 4YeIOBEKa U
YeJIOBEUECKMX pac, O NMPUYMHAX, MOCIEICTBHSAX W CHOCO0aX MPenoTBpAIIEHHs TI00aTbHBIX
U3MEHEeHU# B buocdepe;

YMEHHE OCYLIECTBIIATh OCO3HAHHBIN BBIOOp OyAylIel mpodeccuoHaNnbHON 1eITeIbHOCTH B
o0mactd  OWOJOTMM, SKOJOTMH, IPHPOJIONONIB30BAHMS, MEIUIHUHBI, OHOTEXHOJOTHH,
TICHIXOJIOTHH, BETEPHUHAPHH, CEILCKOTO XO3SWCTBAa, MHUINEBOW MPOMBINIICHHOCTH, YIIYOISTh
MIO3HABATENIbHBI WHTEpEC, HANpaBICHHBI Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH
npodeccun M MPOJODKEHHE OMOJIOrMYecKoro o0pa3oBaHMS B OpraHM3alUsIX CpPeTHEro
npo¢eCcCHOHAIBLHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
KounvecTBO 4acoB JIeKTPOHHbIE
Ne i/l f:;/lrn;?;o;:l}me PAILCIOB M TEM Beero Kontposbubie IIpakruueckue E,Ig;)g? OOBB;TIE?ILHH e
padoThI padoThI pecypebi
1 buonorus xak Hayka 1
2 JKuBble cucTeMBI U UX U3yYCHHE 2
3 buosnorust Kietku 2 0.5
4 XHUMHUYECKask OpraHu3anus KIETKN 10 1
5 Ctpoenue u GyHKIMH KIETKU 8 2
6 OOMeH BellecTB U MpeBpalleHue Y HEPTUH B 9 1
KJIETKE
7 HaCJIeIlCTBeH}fa?[ uHpOpManus U 9 05
peanuzanus e€ B KJICTKe
8 JKHU3HEHHBIH UK KIETKA 6 1
9 Crpoenue U GyHKUIUU OPraHU3MOB 17 1.5
10 Pa3smHOXeHue 1 pa3BUTHE OPraHU3MOB 8 1.5
11 ['eneTrka — HayKka O HaCJIE€ICTBEHHOCTU U 2 05
U3MEHYNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH N3MEHUYNBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buoTtexHonorus u cHHTETHYECKass OMOTIOTHUS 4
17 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 13




11 KJIACC

KoanyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/
NMPoOrpaMmblI Bcero Konrpoabueie  Ipaxriyeckue o0pa3oBaTejibHbIE
padoTshI padoTsI pecype
1 3apoxIeHUE U Pa3BUTHE SBOIOIIMOHHBIX 4
MPEJICTABICHUN B OMOJIOTUI
2 Mukpo3BOIIOLHS U €€ PE3YIIbTATHI 14 2
3 MaxposBOJIOIHS U €€ Pe3yIbTaThl 6
[Ipoucxoxnenue u pas € XKu3 a
4 p JICHUE ¥ Pa3BUTHE KU3HHU H 15 15
3emuie
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOJIOTHSA — HayKa O B3aUMOOTHOIIEHHUSIX
6 OpPraHW3MOB M HaIOPTaHU3MEHHBIX CHCTEM 3 0.5
C OKpY>Karolleil cpeaoi
7 OpraHu3msl 4 cpesja 0OOUTaHUs 9 1.5
8 DKOJIOTHS BUJIOB U TOMYJISIIUN 9 0.5
DKos0rus cooo1IecTB. DKOJIOTHYECKHE
9 B 12 0.5
CUCTEMBI
10 buocdepa — rinobaibHas SKocUCTEMA 6
11 UenmoBek U OKpyKaromas cpea 6
12 PesepsHOE Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Tema ypoka

buonorus xak KoOMILIEKCHAs HayKa U KaK
4aCTb COBPCMCHHOI'O 06I_HGCTBa

KoaunuecTBO 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3yYCHUS

DJIeKTPOHHbIE
nugposeie
oOpa3oBaTe/ibHbIE

pecypchl

JKuBbIE CHCTEMEBI U UX CBOMCTBA
YpoBHEBas opraHu3anus >KUBbIX CUCTEM

A w0

HcTopust OTKPBITUS U U3YyYEHHSI KIICTKH.
Knerounas Teopus

Metoasl MOJNIEKYJIIPHON U KJIETOYHON
ouonoruu. [IpakTrdeckas paboTa
«3y4yeHne METOI0B KJIETOYHON OMOJIOTHH
(xpomarorpadus, nexrpodopes,
muddepeHanbHOe HEHTPUPYTHpOBaHUE,
ITLIP)»

R R R

0.5

XUMHYECKUHN COCTaAB KIIETKU

MuHepalibHbI€ BelleCTBa KJIETKHU, UX
Ouosoruyeckas poiib

Opraanyeckue BenecTBa KIeTKH — OEJKH.
JlaGopatopHas pabota «OOHapyxeHue
O€EJIKOB C IIOMOIIbI0 KAYECTBEHHBIX
peaxkuuii»

0.5

10

CgoiicTBa, K1accupuKanys U QyHKIUN
0enKkoB

Opranuyeckue BelecTBa KJIeTKH —
YTIIEBOJIbI

11
12

Opl"aHI/I'-IeCKHe BCIICCTBA KJICTKU — JIMIIUbI

Hyxneunossie kucnorsl. JJHK n PHK.

0.5




JlaboparopHas pabota «MccrnenoBanue
HYKJICMHOBBIX KHUCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JIMYHBIX OPraHU3MOB

Crpoenue u pyakuuu ATOD. Jlpyrue

13 Hykieosuarpudocharsr (HTD)
14 CexsennpoBanue [JHK. Metoasl reHoMuku,
TPAHCKPUITOMHUKH, IPOTEOMUKH
15 MeTozpl CTpYKTYpHOU OHOJIOTHN
16 Tuns! kietok. [Ipokapuornyeckas kieTka
CrpoeHne 3yKapuOTHUECKOM KIIETKH.
17 [IpakTuyeckas padora «M3ydyeHue cBOMCTB 0.5
KJICTOYHOM MeMOpaHbI»
18 [ToBepxXHOCTHBIN anmapar KIeTKA
OnHoMeMOpaHHbIE OPraHOU/bI KIETKH.
19 [IpakTuueckas pabora «M3y4yeHne IBUKECHUS 0.5
IIUTOILIA3MbI B PACTUTENIbHBIX KJIETKAX»
[ToyaBTOHOMHBIE OpTaHOM/IbI KJIETKU:
20 MUTOXOH/IPHH, TUIaCTH IBL. JIabopaTopHas 05
pabora «VccrnenoBanue miasmMoinsa u
JIeTIa3MOJIN3a B PACTUTEIBHBIX KIETKAX)
21 HememOpaHHbIe OpraHOU/IbI KIETKH
22 Ctpoenue u QyHKIUH s11pa
CpaBHHTENbHAS XapaKTEPUCTUKA KIIETOK
23 sykapuot. JlabopaTopHas pabora «3yuenue 0.5
CTPOCHUSI KJIETOK Pa3IMUHBIX OPTaHU3MOB)
ACCUMMUIISIINS U TUCCUMUIISIIAS — JIBE
CTOpOHBI MeTaboau3Ma. THunbsl oOMeHa
24 BerecTB. JlabopaTopHas pabora «3yuenue
KaTaJIMTUYECKOW aKTUBHOCTH ()€PMEHTOB (HA
IpUMepe aMMJIa3bl WK KaTajla3bl)»
o5 DepMEHTaTUBHBIN XapaKTep PeakLUn 05

KJIETOYHOTO MeTabonm3Ma. JlaboparopHas




pabora «3yueHue ¢pepMeHTAaTUBHOTO
paciienieHust IepoKCHaa BOJIOPOIa B
PaCTUTENBHBIX U )KUBOTHBIX KIIETKAX)

26 benku-akTHBaTOpBI U OCIKHU-UHTHOUTOPHI 1

27 ABTOTpO(DHBIN THII 00MEHA BEIIECTB 1

28 dorocuHTE3 1
Xemocunres. Jlaboparopnas pabota

29 «CpaBHeHue nporieccoB GOTOCUHTE3a U 1 0.5
XEMOCHHTE32a)
AHa’poOHbBIC OpraHu3Mbl. Buibl OpokeHusl.

30 Jlaboparopnas pabota «CpaBHEeHUE 1
MIPOLIECCOB OPOKEHUSI U JIBIXAHHSI

31 AspoOHBIE OpraHU3MBbL. JTaIlbI 1
HHEPTeTHIECKOro 0OMeHa
DHeprusi MeMOpaHHOTO TpaJueHTa

32 npoToHoB. Cunte3 AT®: paboTa mpOTOHHOM 1
AT®-cunTassl

33 Peaknmm MaTpu4HOTO CHHTE3a 1

34 Tpanckpunuus — matpuussiii cuTe3 PHK 1

35 Tpancisuus u e€ 3tTanbl 1

36 Konupoanue amuHokucnot. Pons pubocom 1
B OMocuHTE3€e Oenka

37 Opraau3anys TeHOMa y TPOKapHOT U 1
DYKapuOT

38 MonexynsipHbIe MEXaHU3MBI YKCTIIPECCHU 1
T€HOB Y 9YKapHoT
Bupycsl — HekneTouHble (OPMBI KUZHU U

39 oOnuratHele napasuThl. [IpakTuueckas 1 0.5
pabota «Co3naHue MO BUPYyCa»

40 BupycHrie 3a001eBaHus YeI0BeKa, 1

JKUBOTHBIX, PACTEHUI




41 HanoTrexHomornu B OMOJIOTUY U MEIUIINHE 1

42 JKU3HEHHBIN 1K KIETKU 1

43 Martpuunsiii cuate3 JJHK 1
Xpomocowmsl. JlTaboparoprast pabota

44 «M3y4eHre XpoMoCOM Ha TOTOBBIX 1 0.5
MHUKpOIpenaparax»

45 JleneHue KJICTKHM — MHTO3 1
Tuns! kiietok. KapruoknuHes 1 LIUTOKUHES.

16 JlabopaTtopnas pabora «Habmronenue 1 05
MHTO32a B KJIETKaX KOHYMKA KOpEIIKa JyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Perynsiius »KM3HEHHOTO ITUKJIIA KIETOK 1

48 OpranusM Kaxk eJuHOE 11eJI0e 1

49 Txanu pacrenuil. Jlaboparopnas pabota 1 05
«M3y4yeHne TKaHEeH paCTCHUIN»
TxkaHM KUBOTHBIX U YEJOBEKA.

50 JlaGopatopHas pabora «3yueHue TkaHei 1 0.5
KHUBOTHBIX»
Opransl. CucreMsl opranos. JlaboparopHas

51 pabota «/3ydyeHue opraHoB I[BETKOBOT'O 1 0.5
pacTeHus»

52 Ornopa Tesa OpraHu3MoB 1

53 JIB>KeHE OpraHn3MOB 1

54 [Intanue opraHu3mMoB 1

55 [MuTanue NO3BOHOYHBIX KUBOTHBIX. 1
[TumeBapuTeNbHAs CHCTEMA YellOBEKa

56 JIpIxaHue opraHu3MoB 1

57 JlpIxaHue M03BOHOYHBIX )KUBOTHBIX U 1
4eJIoBeKa

58 TpaHCIOpT BEIIECTB Y OPraHU3MOB 1




KpOBeHOCHaH CUCTEMA ITO3BOHOYHBIX

59 1
KUBOTHBIX U YEJIOBEKa
60 Brienenue y opranuzMoB 1
61 3ammura y OpraHu3MoB 1
62 NMMmyHHast cucTema yenoBeka 1
63 Pa3nipaXuMOCTh U Peryisnuus y OpraHu3MoOB 1
64 I'ymopainbHas perynsnus 1 9HI0KpUHHAS 1
CUCTEeMa KUBOTHBIX U YEJIOBEKa
65 DopMBI PA3MHOKEHUS OPraHU3MOB 1
66 [TomoBoe pa3MHOKEHHUE 1
67 Meiio3 1
["amerorenes. OO6pa3oBaHue U pa3BUTHE
68 NOJIOBBIX KJIeTOK. JlabopaTopHas pabora 1 05
«M3yueHune cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MHKpOIpEnapaTax»
69 NnauBuyanbHOE pa3BUTHE OPTaHU3MOB — 1
OHTOreHEe3
70 3akiajika OpraHoB M TKaHel U3 1
3apOJIBIIIEBHIX JTHCTKOB
Poct u pa3zButue xuBoTHbIX. JlabopaTopHas
71 pabota «BpIsBI€HHE TPU3HAKOB CXOJICTBA 1 0.5
3apOJIBIIIeH TO3BOHOYHBIX JKHBOTHBIX)
PazmHoOXeHue 1 pa3BUTHE pAaCTCHUM.
72 JlaGopatopHas pabota «CTpoeHHe OpraHoB 1 0.5
Pa3MHOXXEHHS BBICIITNX PACTCHUN
73 HcTopust cTaHOBJIEHUS M Pa3BUTHSI TEHETUKU 1
KaK HAyK{
OCHOBHBIC TIOHSITUSI © CUMBOJIBI TEHETHKH.
74 JlaboparopHas pabota «JIpo3oduia kak 1 0.5
00BEKT T€EHETUYECKNX MCCIIEIOBAHUN
75 3aKOHOMEPHOCTH HACJIEAOBAHUS TTPU3HAKOB. 1 0.5




MoHoruOpuIHOE CKpEIIUBaHUE.
[IpakTuueckas padora "M3ydyenue
pe3yJabTaTOB MOHOTHOPHIHOTO CKPELIMBAHMUS
y po3oduier”

[uTonoruyeckrne OCHOBBI MOHOTHOPHUTHOTO
CKpeIMBaHHs

Amnanusupyroiiee ckpenmpanue. Hemomunoe
JOMMHHUPOBAaHUE

Jurnbpunnoe ckpemuanue. [Ipaktudeckas
pabota «3ydyeHue pe3yabTaToB
JUTUOPUIHOTO CKPEIIMBAHUS Y IPO30(HITBIY

[uTomornyeckrue OCHOBBI JUTUOPHTHOTO

79 1
CKpEIIMBaHUS
80 CueruieHHOE HacJeI0BaHUE TIPU3HAKOB 1
81 XpoMOCOMHas TEOPHS HACIICICTBEHHOCTH 1
82 I'eneruka mona 1
83 I'enoTun kak MeJIOCTHAs CUCTEMA 1
84 FeHeTI/IqE:CKI/Iﬁ KOHTPOJIb Pa3BUTHS 1
pacTeHUi, )KUBOTHBIX U YeIOBEKa
85 M3MeHUYnBOCTH ITPU3HAKOB. BuIb1 1
U3MEHUYUBOCTH
86 MonuduxarmonHas U3MEHYHBOCTh 1
BapuanmonHslit paa v BapualimoHHAs
KkpuBas. JlaboparopHas padota
87 «MccnenoBanre 3aKOHOMEpHOCTEN 1 05
MO TU(DUKAITMOHHOW H3MEHUHUBOCTH.
[TocTpoenre BapualilmoOHHOTO psAa U
BapHAIIMOHHOM KPUBOI»
88 I'enoTunmyeckast U3MEHUYUBOCTD. 1
KoMOnHaTHBHAS N3MEHUYNUBOCTH
89 MyTarnmoHHas U3SMEHYUBOCTbD. 1 0.5




[IpakTrueckas pabora «MyTaruu y
Tpo30¢huiIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

90

91

3aKOHOMEPHOCTH MYTAI[MIOHHOTO MpoIiecca.
DONUTeHeTHKA U SITUT€HOMHUKA

I'enernka yenoseka. [IpakTuueckas pabora
«CocTraBieHue 1 aHaIu3 POJAOCIOBHON

0.5

92

93

94

95

96

97

MeToapl METUITMHCKON T€HETUKHT

3Haqu1/Ie MGHHHHHCKOﬁ T'CHCTHUKU B
PEIOTBPAIICHUH U JICUCHUH TeHETHYCCKUX
3200J1€BaHNI YETIOBEKA

OcCHOBHBIE TIOHATHUS CEJIEKITHH.
JlabopaTtopHas pabota «3ydeHue copToB
KYJBTYPHBIX PACTEHHUH U TIOPO JOMAIITHUX
JKUBOTHBIX)»

MeTto/1bl ceIeKIMOHHOM pabOTHI.
JlaGopatopHas pabota «3yueHune MeToz0B
CEJIEKIIMU PACTCHUIN»

JlocTr>KeHMs CeJIeKIMU PACTEHUN 1
*UBOTHBIX. [IpakTuyeckas padora
«IIpuBUBKa pacTeHHI»

CoxpaHeHue, U3y4eHHe U UCI0JIb30BaHHE
TEHETUUYECKUX PECYPCOB

0.5

0.5

98

buotexHonorus kak Hayka 1 OTpaciib
npousBocTBa. [IpakTuueckas padora
«M3yuyeHne 00beKTOB OMOTEXHOIOTUI

0.5

99

OcHoBHBIE HaMpaBIEHUS CHHTETUYECKOM
OMOJIOTUH

100
101

XpOMOCOMHa}I W I'CHHasA NHXXCHCPUA

Memumnnackiue OMOTEXHOIOTUN

102

Pesepruriit ypok. [ToBTOpenue, 06061ieHue,
cHUcTeMaTu3alurs 3HaHUI

R R R e




OBIIEE KOJIMYECTBO YACOB I10

[MPOTPAMME 102 0 135
11 KJIACC
KosaunyectBo yacos DJIEeKTPOHHbIE
[1]
Jl:;-n Tema ypoxka Beero KonTpoabubie IIpakTuueckue fI[:;‘?eHI/Iﬂ :)lg]()l;gzl;;feﬂbﬂble
padoThI padoTsbI pecypee
1 OpommononHas teopus Y. Jlapsuna 1
2 JIBH>KyIHME CHIIBI ABOJIFOIMU BUAOB 110 Y. 1
HapBuny
3 Bbopn0Oa 3a cyiiecTBoBaHMEe, €CTECTBEHHbIIN 1
U UCKYCCTBEHHBII 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH 1
HBOJIIOLIMH
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1
MHUKPO3BOIIOLHNS U MAKPOIBOIIOLIUS
6 [Honynauus — snemMeHTapHas €IMHULIA 1
3BOJIIOLIMU
3aKOH reHeTHYecKoro paBHoBecus JIx.
7 Xapau, B. BaitnOepra. JlabopatopHas 1 05
pabota «BbIsiBIEHNE U3MEHUUBOCTH Y '
oco0ell OHOTO BHJIa»
8 DneMeHTapHbIe (PaKTOPHI IBOTIOIIUN 1
9 Dddext ocHoBarens. dpdext 1
OYTBIJIOYHOTO TOPJIBIIITKA
10 Murpauuu. M30numuu nonysumii: 1
reorpaduyeckas, Ononormueckas
11 EcrecTBeHHbI 0TOOp — HaNpaBIAIOMINN 1
(hakTOp IBOFOITUHT
12 [TostoBo#t 0TOOP 1




13

[TpucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOIBOJIIOIHH.
JlaGopaTopHas pabota «3ydyeHue
apoMop(h030B ¥ HINOAAANITAIIUHN Y
pacTeHI U )KUBOTHBIX)

0.5

14

15

16

[Ipumeps! npucnocodIeHN Y OpraHu3MoB:

Mopdonoruueckue, GU3NOIOTHIECKHE,
OMOXMMUYECKHUE, TIOBEICHUCCKHE.
Jlaboparopnas padota «IIpucrnocobnenus
OpPraHU3MOB U UX OTHOCHUTEIIbHAS
11e1eCO000Pa3HOCThY

Bun, ero kpurepuu u CTpykTypa.
Jlaboparopnast pabota «CpaBHEHHE BU/IOB
110 MOP(OJIOTHIECKOMY KPHTEPHIO»

Crpykrypa BUJa

0.5

0.5

17
18
19

Bunoo6pa3oBanue kak pe3ynbTar
MUKPOIBOIIOLUAN

CBs3b MUKPO3BOJIFOIHUU U STTUACMHUOJIOTUN

Makpossosntonus. [TaneonTonornueckue
METO/bl U3YUYEHUS IBOIOLIUN

20

21

22

23

buoreorpaduyeckue MeToab! U3ydeHUs
HBOJIIOIIH

OMOpPHOIOrHYECKHUE U CPaBHUTEIBHO-
MOpP(OJIOTHUECKUE METO bl N3YUEHUS
IBOJIIOIIH
MonekynsapHO-T€eHETUYECKHUE,
OMOXMMHUYECKHE U MAaTeMaTHYECKUe
METOBI H3yUCHHUS DBOJTFOIHH

OOmiue 3aKOHOMEPHOCTH 3BOJIIOLUH

24

AnantuBHas paauanua. HepaBHoMepHOCTH
TEMIIOB 3BOJIIOIUU

25

HaquHe TUIIOTE3bI ITPOUCXOKACHU A




JKA3HU Ha 3emie

,HOHay‘IHLIe IMPEACTABICHUA O 3apOKACHUN

26
KU3HU
97 OcCHOBHBIE 3TaIbl HEOPTaHUYECKOM
IBOJIIOIIH
28 ['unoTre3sl 3apOKACHUS )KU3HU
HcTopus 3eMau 1 METO/IbI €€ N3YUEHHUS.
29 JlabopaTtopHas paborta «3y4ueHue u 05
OIMCaHHE UCKOIMAEMBIX OCTATKOB JIPEBHUX
OpPTraHUu3MOBY
30 HauanbHele 3Tars opraHn4eckon
IBOJIOIIH
31 DBOJIIOLMS 3YKAPUOT
OCHOBHBIE 3TaIbl YBOJIOIIH
30 pactutenbHOro Mupa. [IpakTrueckas 05
pabota «/3ydeHne ocoOeHHOCTEH '
CTPOEHUS PaCTEHUH pa3HBIX OTAEIOBY»
33 OCHOBHBIE 3TaIbl HBOJIOLUH KUBOTHOTO
MHUpa
DBOIOINS )KUBOTHBIX. [IpakTHueckas
34 paborta «3ydyenne ocoOeHHOCTEH 0.5
CTPOCHHSI TIO3BOHOYHBIX KHBOTHBIX)
35 PazButue xu3Hu Ha 3eMIie Mo spam 1
nepuoJiamMm
36 MaccoBbie BBIMUPAHUST — YKOJIOTHUIECCKHE
KPHU3HUCHI MPOIILIOTO
37 CoBpeMeHHBII 9KOJIOTHYECKUN KPU3HC, €T0
0COOEHHOCTH
38 CoBpeMeHHas ccTeMa OPraHHYECKOTO
MuUpa
39 OCHOBHBIE CUCTEMATUYECKHUE TPYIIIIBI

OpraHu3MOB




40 AHTpPOMOJIOTHUS — HayKa O YEJIOBEKE 1

41 Passurtue npeacrasienuii o 1
IIPOUCXOKIACHUH YEJIOBEKa
Mecto yenoBeka B CUCTEME
opranudeckoro mupa. Jlaboparopnas

42 pabora «3yueHue ocooeHHOCTEH 1 0.5
CTPOCHUSI CKeJleTa YeIIOBEKa, CBI3aHHBIX C
IPSIMOX0XKICHUEM »

43 JIBM>KyIIME CUIbl aHTPOIIOTeHE3a 1

44 CooTHouleHrne ONOIOTHIECKUX U 1
COLIMAJIbHBIX (PAKTOPOB B AaHTPOIIOTEHE3E

45 OCHOBHBbIE CTaJUU aHTPOIIOI€HE3A 1

46 [Taneorenerrka 1 najaeoreHOMUKa

47 DBOJIIOIHS COBPEMEHHOTO YeJIOBEKA 1
Yenoseueckue pacsl. [lpaktuueckas

48 pabota «3y4eHHE FKOJIOTHUECKUX 1 0.5
ajlanTanui 4eJoBeKa»

49 MexauCIUTUTMHAPHBIE METOIbI 1
AHTPOIIOJIOTUH

50 3apoKI€HUE U Pa3BUTHE IKOJIOTUU 1
Mertoas! skonoruu. Jlabopatopnas padora

51 «M3ydeHne METOI0B IKOJIOTHIECKUX 1 0.5
HCCIIEIOBAHUI»

59 3Ha4YeHHe KOJOTMUECKUX 3HAHUM U151 1
9eJIoBeKa

53 Dkonornyeckue pakTopsl 1
Abunotnyeckue pakropsl. CBeT Kak

54 sKosioruueckuit gpaxrop. JlaboparopHas 1 05
pabota «BplIsiBIeHNE TPUCTIOCOOIEHUI '
OpPTraHU3MOB K BIIUSHHIO CBETa»

55 Abunortnueckue gaxktopsl. Temneparypa 1 0.5




KaK 9KOJOrn4YecKuit hakrop.
Jlaboparopnas pabota «BrisiBicHHE
MPUCTIOCOOICHUI OPraHU3MOB K BIIUSHHIO
TEMIIepaTyphbi»

Abnortnuaeckue GpakTopsl. BiaxkHocTs Kak
sKosorndeckuii pakrop. JlabopaTopuas

56 1 0.5
paboTta «AHATOMHYECKHE OCOOCHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTAHUS»

S7 Cpenpl 0OMTaHUS OPraHU3MOB 1

58 buonornueckue puTMbl 1

59 XKuznennrie GopMbI OpraHN3MOB 1

60 buotnueckue GpakTopsl 1
3HaueHne OMOTUYECKUX B3aUMOIEHCTBUI

61 JUIsl CYIIECTBOBAHHS OPTaHU3MOB B CpeJie 1
oOuTaHus

62 DKOJIOTUYECKHE XapaKTEPUCTUKU 1
TIOMYJISIITUH
OcHOBHBIE TTOKA3aTENN MOMYJISIIHN:

63 YHCIICHHOCTD, TNIOTHOCTh, BO3PACTHAS 1
MOJIOBAsi CTPYKTYpa
OcHOBHBIE TTOKA3aTENN MOMYJISIIHN:

64 POXTaeMOCTh, IPHPOCT, TEMI POCTa, 1
CMEpPTHOCTh, MUTPAIIUU

65 DKOJIOTHYECKAst CTPYKTYpPa OIS IHH 1

66 JluHaMuKa TOMYISIUN U €€ PeryIsIus

67 KpuBbie pocTa 4rCcIeHHOCTH TOMYIISAIINH. 1
KpuBbie BEDKUBAHUS
DKoJoruveckasi HUIa BU/A.

68 JlaboparopHas padota «IIpucrmocodnenus 1 0.5
CeMSIH PACTeHHH K paCCEICHUIO»

69 Bua kak cucrema nonmyssiuit 1




3aKOHOMepHOCTI/I IIOBECACHUS U MI/IFpaHI/Iﬁ

70 1
KUBOTHBIX

71 Coo011ecTBO OpraHu3MoB — OUOIICHO3 1

72 DKOocHCTeMa KaK OTKpPBITasi CUCTEMA 1

73 KpyroBopot BemecTB 1 MOTOK SHEPTUH B 1
JKOCHCTEME

74 OcHOBHBIE TOKA3aTENN IKOCUCTEMBI 1

75 DKOJIOTUYECKUE MUPAMUIBI 1

76 W3meHeHns coo0ecTB — CYKIECCHH

77 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 1
03ep U peK. DKOCUCTEMbI MOPEH U OKEaHOB

78 [Tpupoanbie KOCHCTEMBI. DKOCHUCTEMBI 1
TYHJIP, JIECOB, CTEMEH, MyCTHIHBb

79 AHTPOTIOT€HHBIE YKOCUCTEMBI 1

80 Ypboakocucremsl. [IpakTuaeckas padbora 1 05
«3yuenne u onrcanue ypo0oIKOCUCTEMBD» '
3aKOHOMEPHOCTH (OPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHUCTBUI OPraHU3MOB B 1
HKOCUCTEMAX
MexaHu3Mbl BO3AEHCTBUS 3arPsI3HEHUI

82 Pa3HBIX TUTIOB Ha CyOOpTraHU3MEHHOM, 1
OpPraHU3MEHHOM, TIOMYJIAIIMOHHOM U
9KOCUCTEMHOM YPOBHSIX

83 buocdepa — obuerianerapaast 0601049Ka 1
3emn

84 VYyenue B. U. Bepuaackoro o 6uochepe 1

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1
ouocdepsl

86 KpyroBopoTsl BemecTs u 1
OMOTCOXMMHUECKUE ITUKITBI

87 3oHanpHOCTH OHOChepbl. OCHOBHBIC 1




OMOMBI CYyIIIH

88 YcroitunBocTh OHOChepsI 1

89 DKOJIOTUYECKHE KPU3UCHI U UX TPUYHHBI 1

90 Bo3zaeiicTBue yenoseka Ha 6uochepy 1

91 AHTpOHOFeHHuOC BosﬂeﬁCTBuHe Ha 1
PaCTUTENLHBINA U )KHBOTHBIA MU

92 OxpaHna mpuposI 1

93 OCHOBHbBIE TIPUHIIHUITBI YCTOHYHUBOTO 1
pa3BUTHSI YEIIOBEUECTBA U TIPUPOJIBI
PanmonansHOE MPUPOAOIIOIBE30BAHNE U

94 COXpaHeHHEe OHMOJIOTHYECKOTO 1
pa3zHooOpa3us 3eMiu

95 Q§06meHHe 110 TeMe «MUKpPO3BOJIOLUS U 1
e€ pe3ysIbTaThl»

9% Q§o6meHHe 1o TeMe «MaKpOoIBOIIIOLUS U 1
e€ pe3yIbTaThD»

97 O600mmenue o reme «I[IporcxoxaeHue u 1
pa3BUTHE KU3HHU HA 3eMIIe)

98 O606mmenue o Teme «IIpoucxoxaeHue 1
YeJI0OBEKa — aHTPOITOTCHE3)

99 O06o0061ieHne 1o TeMe «IKOJIOTHs — HayKa O 1
B3aMMOOTHOIICHHSIX OPTAaHH3MOBY

100 O600menue mo Teme «OpraHu3Mbl U cpeia 1
oOUTaHUS

101 0606meHI/Ee 1o TeMe «DKOJIOTUS BUJIOB U 1
TTOTTYJTSITTHI

102 O6061mmenue o teme «buochepa — 1
rio0aibHast 3KOCUCTEMAy

OBUIEE KOJIMYECTBO YACOB I1O 102 75

[TPOTPAMME




ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MA TPEBOBAHMS K PE3YJIbTATAM
OCBOEHHSA OCHOBHOH OBPA3OBATEJIbBHOU ITPOI'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NpoBepPsIeMOro OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeHEro 0011ero
TpeOoBaHMS oOpa3oBaHus

CdopmupoBaHHOCTh 3HAHUNW O MECTe U POJM OUOJIOTUU B CHCTEME
€CTECTBEHHBIX HayK, B (dhopMUpOBaHUH COBPEMEHHO
€CTeCTBEHHOHAYYHOU KapTUHBI MUPA, B IO3HAHUU 3aKOHOB NMPUPOABI U
pElIeHUH KU3HEHHO BAXKHBIX COIUAIBHO-3TUUYECKUX, SKOHOMUYECKHUX,
HKOJIOTHUYECKUX TIPOOJIEM YeTIOBEUECTBa, a TAKKE B PEIICHUU BOIIPOCOB
PaIMoOHAILHOTO MIPUPOAOIIOIE30BaHNUS, B (DOPMUPOBAHUH [IEHHOCTHOTO
OTHOINICHUS K MPUPOJE, OOLIECTBY, YEIOBEKY; O BKIAJE€ POCCUICKUX U
3apyOeKHBIX YUEHBIX — OHMOJIOTOB B Pa3BUTHE OMOJIOTHUH

Bnanenwe cucremold 3HaHMH 00 OCHOBHBIX METOJaX HAYYHOTO
MIO3HAHUS, UCHOJIb3YyEeMbIX B OMOJOIMUECKUX HCCIIEIOBAHUSAX >KUBBIX
00OBEKTOB M d3KOcHUCTeM (ONUCaHHE, W3MEpPEHHue, MPOBEACHUE
HaOIIOACHNH); CIIOCOOAMHU BBISIBICHUS M OLIEHKM aHTPOIOI€HHBIX
W3MEHEHUH B PUPOJIE.

2 YMeHue BBIIBUraTh T'MIIOTE3bI, MPOBEPITh MX JKCIEPUMEHTAIBHBIMU
cpeacTBamMu, (opMmynHMpyst 1Ledb HCCIENOBaHUS, AaHAJIU3UPOBATH
IIOJIyYE€HHBIE PE3YJIBTATHI U AENIaTh BBIBOJBI.

BoisiBneHHe 3aBUCHUMOCTHM  MEXKIY HCCIEAYyEMbIMH BEJIMYMHAMH,
00BsICHEHUE TMOITYUYEHHBIX PE3yJIbTaTOB U (POPMYITUPOBAHHUE BBIBOJIOB C
HCIIOJIb30BAHUEM HAYYHBIX ITOHATUM, TEOPUN U 3aKOHOB

YMeHue BiafeTb CHCTEMOM OHOJOTMYECKMX 3HAaHUN, KOTOpas
BKJIIOYAET: OCHOBOINOJIAraroIiye OHUOJIOTMYeCKHe TepMUHBI U TIOHATUS
(>KM3Hb, KJIETKA, TKaHb, OpraH, OpPraHu3M, BH[, HOMYJSALHMS, SKOCHCTEMA,
OuorieHo3, Onocdepa; MeTaboIM3M, TOMEOCTa3, KIETOYHBIA MMMYHHUTET,
OvocuHTe3 Oenka, OWONONIMMEPBI, JTUCKPETHOCTh, CaMOpETyJISLus,
CaMOBOCITPOU3BE/ICHHE, HAaCJIEACTBEHHOCTb, W3MEHYUBOCTD,
SHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE);
Ouwojorudeckue Teopuu: kierouHas Tteopuss T. IlIBanna, M.
[lneitnena, P. BupxoBa; KiIOHaJIbHO-CENEKTUBHOIO MMMyHHTeTa II.
Opnux, .M. MeuHnkoBa, XpOMOCOMHAsI TE€OpUsL HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apozsimieBoro cxojctsa K. bapa, 3BomronmonHas
3 teopust Y. JlapBHHA, CHHTETHYECKas TEOPHUS DHBOJIOLMUHU, TEOpUs
antporioreHe3a Y. Jlapsuna; Teopus Ouoreouneno3a B.H. Cykauépa;
yuenue H.M. BaBuioBa o meHTpax MHOrooOpas3usi U MPOUCXOKICHUS
KyJIbTypHbIX pacteHuid, yudenue A.H. CeseproBa o0 myrsax u
HarpaBJIeHUsX IBOIIOINH, yueHue B.U. Bepuanckoro — o 6uocdepe);
3aKOHBI (eIMHO0Opa3Hs MOTOMKOB IEPBOI'0 MOKOJICHUS, PACILEIUICHUS
MIPU3HAKOB, HE3aBUCUMOIO HacienoBaHus Mpu3HakoB ['. Mennens;
CUEIUICHHOTO HAaclIeIOBaHUs TMPU3HAKOB W HapyLICHUS CUEIUICHUS
reHoB T. MopraHa; TOMOJOTMYECKHX PSJOB B HACJIEICTBEHHOU
n3MeHunBocty H.M. BaBunoBa; renetmueckoro pasHoBecus JIk.
Xapou u B. BaitnOepra; 3apoasimeBoro cxoactBa K. boapa;
ounorenernueckuii 3akoH J. ['ekkens, @. Mroiiepa);




MIPUHLIMIIBI (YUCTOTHI FaMeT, KOMIUJIEMEHTAPHOCTH);

npaBwia (MuHuMmyma fO. JIubuxa, sKoJI0rM4eckod nupaMuibl 4UCE,
OMOMAacChl U DHEPTHUN);

runore3bl (koauepBatHo A.W. Omnapuna, nepBuuHoro Oynabona J[x.
XomnpaeitHa, mukpochep C. Dokca, pudo3uma T. Uek)

VYMmenune pe€uiate IIOMCKOBEIC OMOJI0OruYecKue 3aga4u; BbIABIATH
IMPUYINHHO-CJIICACTBCHHBIC CBA3HU MCKAY HCCIICAYCMbIMU
OHOJIOrMYECKUMHU O6’L€KT&MI/I, mpoueccamMm W ABJICHUAMU; O€CIIATh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHHWHU IMOJTYUYCHHBIX PE3YJILTATOB,
COCTaBJIATh I'CHOTHIIMYCCKHWE CXEMbl CKPCIIUMBAHHA JI Pa3HBIX THUIIOB
HaCJICAOBaHUA MPHU3HAKOB Yy OPraHM3MOB, COCTABJIATHL CXCMBbI IICPCHOCA
BCICCTB U SHCPI'UH B OKOCUCTEMAX (I_Iel'II/I IIUTaHuA, IIUIICBBIC CCTI/I)

YMeHHe yCTaHaBIMBATh B3aMMOCBSI3U  MEXAY CTPOGHHEM U
(GYHKIMSAMU: OPTaHOWUJOB, KJIETOK pa3HbIX TKaHEW, OpraHamMu u
CHCTEMaMH OpPraHOB y pacTEeHHMMH, >KUBOTHBIX M YEIIOBEKA; MEXKIY
JTaraMu OOMEHa BELIECTB; dTAllaMU KJIETOYHOTO IMKJIA W KU3HEHHBIX
[UKJIOB OPTaHU3MOB; 3TallaMi YMOPHUOHAIBHOTO PAa3BUTHSL; TEHOTHIIOM
u  ¢enorunoMm, GeHorunoM U (QaKTOpaMu CpeAbl  OOWTaHWS,
IPOLIECCAMU  JBOJIIOLUH; JBHOKYLIIMMH CHJIAMH ~ aHTPOIIOTCHE3a;
KOMIIOHEHTAMHU DPA3JIMYHBIX AKOCHUCTEM W MPHUCHOCOOICHUSMH K HUM
OpraHHU3MOB

YMeHue BhIIENATh CYIIeCTBEHHBIE TPU3HAKHU:

CTPOEHHS BUPYCOB, KJIETOK ITPOKAPUOT U 3YKApUOT; OAHOKIETOYHBIX U
MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB, OMOT€OIIEHO30B, SKOCHCTEM U
Ouocdepbl; CTpPOEHUsST OpPraHOB W CHCTEM OpPraHoB PAaCTEHUH,
KUBOTHBIX, YEJIOBEKA; IPOLIECCOB KUZHEIEATEIBHOCTH, IPOTEKAIOIINX
B OpraHuM3Max pacTeHHUH, >KUBOTHBIX M YEJIOBEKa; OMOJIOTMYECKUX
mporeccoB: oOMeHa BemiecTB  (MeTaboiau3M), HH(OpMamuu U
MIPEBPALICHUS] YHEPTUH, OPOKEHHsI, aBTOTPO(HOIO U reTepoTpoPHOro
TUINOB TNHTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meilo3a,
ramMeToreHesa, AMOpUOTeHe3a, MOCTIMOPHUOHAIBHOTO  Pa3BUTHS,
pa3sMHOXEHHUS, UHIUBHYyaJbHOIO Pa3BUTHs OpraHu3Ma (OHTOreHe3a),
B3aUMOJICVICTBUSI TE€HOB, TEeTepO3uca; JECUCTBUUA HCKYCCTBEHHOIO
orbopa,  CTaOWJIM3HMPYIOLIET0, JBIXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT0 O0TOOpa; ayulonaTpUyYecKoro M CHMIIATPHYECKOIO
BUJI000pa30BaHUS; BIAMSHUS ABUKYIIMX CHUJI SBOJIIOIMH Ha TeHO(OHT
MOMYJISAUM; TPUCIIOCOOJICHHOCTH OPraHU3MOB K cpejie OoOHuTaHus,
yepeloBaHMsI HAMpaBJICHUI 3BOJIOLUHU; KPYroBOPOTAa BEIIECTB U
IIOTOKA SHEPTUU B IKOCUCTEMAX

ChopMupOBaHHOCTh YMEHMS BBIICIATH CYIIECTBEHHBIE MPU3HAKH
BUPYCOB, KJETOK MPOKApUOT M DOYKAPUOT; OJHOKIETOYHBIX WU
MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB, OMOT€OIICHO30B M JKOCHCTEM;
0COOEHHOCTH MPOIIECCOB OOMEHa BEIIECTB U MPEBPALICHUs SHEPTUU B
KJIETKe, (DOTOCHHTE3a, IJIACTUYECKOI0 M SHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHTO03a, Mei03a, OIUIOJOTBOPEHUS, pPa3BUTHI U
Pa3MHOXKEHHUS, UHANBUYaJbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTEHE3a),
O0pBOBI 3a CYIIECTBOBAaHUE, ECTECTBEHHOTO 0TOOpa, BUI000pa30BaHNUs,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K cpele OOWTaHWs, BIHSHHS
KOMIIOHEHTOB 3KOCHCTEM, aHTPOTIOTCHHBIX H3MEHEHHI B 3KOCHUCTEMaX
CBOEH MECTHOCTH, KPYrOBOPOTa BEILECTB W NPEBPAIICHUS SHEPTrUHU B




ouocdepe

Ymenue UCIOJIb30BaTh COOTBETCTBYIOLIHE apryMeHTBI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO M CHUMBOJHKY JUIS JIOKa3aTelbCTBA
POJCTBAa OPraHU3MOB Pa3HBIX CHUCTEMATUYECKHUX T'PYII; B3aMMOCBSI3U
OpPraHU3MOB U cpelnbl OOWTAaHHWS; €IUHCTBA YEJIOBEYECKHUX pac;
HE0O0XOAUMOCTH 3/10pOBOr0 00pa3a *HU3HH, COXpaHEHUsI pa3HOOOpa3us
BUJIOB M DKOCHUCTEM KAaK YCJIOBHUS COCYIIECTBOBAHUS IPHUPOJABI U
4eJI0BEYEeCTBA

YMeHHEe KpHUTHYECKH OlICHUBaTh HMHGPOPMAIMIO OHOJOTHYECKOTO
coJiepKaHusl; UHTEPHPETUPOBATH ITHUUECKHUE ACIEKThl COBPEMEHHBIX
HCCIEI0BaHUI B OHOJIOTUH, MeIUIINHE, OHMOTEXHOJIOTHH;
paccMarpuBaTth rio0abHbIE DKOJIOTHYECKHUE poOJIEMBI
COBPEMEHHOCTH, (HOPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3HIIUIO




INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMBIX HA EI'D 110
BHNOJIOI'NA

Koxa

1.1

1.2

1.3

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
buosorus kak Hayka. JKuBble CUCTEMBI U UX U3YyUYCHHUE

CoBpemeHHass OHWOJOTHS — KOMILIGKCHAsh Hayka. bHoJOrmdeckwe HaykKd U
u3ydaemble MMU TpoOsiembl. DyHaaMeHTalbHbIC, MPUKIATHBIE W ITOUCKOBBIC
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HayeHHe OWOJIOTUM B (OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuHbel mupa. [Ipodeccun, cBszanHbie ¢ Ouonorueill. 3HadyeHHWE OWOIIOTUU B
MPAKTUYECKON JICATEIIBHOCTH 4eJOBEKa: MEJMIIMHE, CEeIbCKOM XO35HCTBE,
MIPOMBIIIIJICHHOCTH, OXPaHe TPUPOIBI

’KuBble cUCTEMBI KaK MpeaMeT M3ydeHHs Ouosoruu. CBOMCTBA JKUBBIX CHCTEM:
€IMHCTBO XMMMYECKOIO0 COCTaBa, JUCKPETHOCTh U IIEJIOCTHOCTh, CJIOXKHOCTh U
YIOPSAAOYEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOpPraHu3aLus,
CaMOBOCHPOU3BEICHUE, PA3/IPAKUMOCTh, U3BMEHYMBOCTb, POCT U Pa3BUTHE.
YPpOBHHM OpraHHU3alMM >KUBBIX CUCTEM: MOJICKYJISIPHBIN, KJIETOYHBIN, TKAHEBBIN,
OpraHU3MEHHBIH, MONYJISALUOHHO-BUOBOM, SKOCHCTEMHBIHN
(OmoreonieHoTHYECKHU), OnocdepHbIi. IIporecchl, MPOUCXOMANIME B KUBBIX
cucremax. OCHOBHbIE TpPHU3HAKU >KUBOTrO. JKu3Hb Kak (opMa CyIEeCTBOBaHUS
MaTepuun

Metonel Ouonormdeckord Hayku. HaOmioneHue, u3MepeHHE, HKCIEPUMEHT,
cucreMarusanmsa, wMertaaHanu3. IloHsTHe 0 3aBHCHMOII W HE3aBHCHUMOH
nepemeHHo#. [InmanupoBanue s3kcnepumenTa. [loctaHOBKa M mpoBepKa TUIOTES.
HyneBass rumnote3a. Ilonstue BBIOOpKM U €€ 1oCTOBEepHOCTh. Pa3bpoc B
Ouonorndyeckux AaHHbIX. OIEHKa JOCTOBEPHOCTH IOJTYYEHHBIX PE3YIbTaTOB.
[IpuunHBl HCKaXKEHHUST pe3yabTATOB JKCIepUMEHTa. [IoHSATHE CTaTHCTHYECKOTO
TecTa

Knerka kak Omosiorudyeckasl CicteMa

2.1

2.2

Knerka — cTpykTypHO-(D)yHKIIMOHAJIbHAS €IUHHLA >KUBOTO. VICTOPHUS OTKPBITHS
kinetku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH, M.
[Ineinen, P. Bupxos). OcHOBHBIE NIOJIOKEHUS COBPEMEHHOM KJIETOUHOM TEOPHUH.
MeTo1b1 MOJIEKYIISIPHOM M KJIIETOUHOM OMOJIOTUH: MUKPOCKOIIHS, XpoMaTorpadus,
anexTpodopes, METOJ MEYEHBIX aTOMOB, muddepeHraIbHOe
LHeHTpudyrupoBaHue, KyJIbTUBUPOBAaHUE KIETOK

XUMHUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U yJIbTPaMUKPO3JIEMEHTHI. Bona u
e€ poJib KaK pacTBOPHUTENS, pEarcHTa, y4acTHE€ B CTPYKTYpPUPOBAHUHU KIIETKH,
TeIIoperynauud. MuHepaabHble BElIeCTBAa KIETKH, WX OHOJIOTHYecKas pOJib.
Ponb KaTMOHOB M aHMOHOB B KIIETKE.

buonoruueckue nonumepsl. benku. AMHUHOKHCIOTHBIM COCTaB  OEIIKOB.
CrpykTypsl OenkoBoii Moinekynbl. IlepBuuHast cTpykTypa Oenka, MeNTUAHAs
CBs3b. BTOpuuHas, TpeTUYHas, dYEeTBEPTUYHAs CTPYKTYpbl. JleHaTyparus.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue QyHKIuN OSIKOB.
VYrneBoasl. MoHOcaxapuIpl, Iucaxapuibl, OJUrOcaxapuibpl M IOJUCAXAPUIbI.
OOummii mmaH cTpoeHHss H  (U3UKO-XMMHYECKHE CBOMCTBAa  YIJIEBOJOB.
bronornyecknue GyHKINU YII€BOIOB.

Jlumuasl. T'unpodunbHo-rnpodoOHbIe cBoiicTBa. Knaccudukanus nunuaos.
Tpurnunepuapl, dochorunmuabl, BOCKH, CTepouabl. buonornueckue QyHKIHMU




nunaoB. OOIIMe CBOKWCTBA OMOJIOTHUECKUX MEMOpPAaH — TEKY4eCTh, CIIOCOOHOCTh
K CaMO3aMBbIKaHHUIO, TOJTYIIPOHUIIAEMOCTb.

HykneunoBbie kucnorel. JIHK u PHK. CrpoeHne HYKIEHMHOBBIX KHUCIIOT.
Hyxneorunsl. [Ipuniun komriementapuoctu. IlpaBuno Yapradda. Crpykrypa
JHK — nBoitnas cniupanb. MectoHaxoxaenue u ouonorndeckue ¢pynknuu JJTHK.
Bunel PHK. @ynkunu PHK B knetke.

Crpoenne Monekyiasl AT®. Makposprudyeckue cBsizu B MoJiekysie ATO.
buonornueckue ¢pynkunu AT®. BoccranoBineHHbIE TEPEHOCUUKH, UX (QYHKIIMU B
kietke. CekBennpoBanue JIHK.

CrtpykrypHast OuWonorusi: OMOXMMHUYECKHE U OUOPU3NYECKUE HCCIICIOBAHUS
COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpPbl OMOMOJIEKYJI

2.3

Tunsl  KJIETOK: JyKapuoTHYecKas M Ipokapuoruyeckas. CTpyKTypHO-
(byHKIMOHATBHBIE 00pa30BaHMUS KIETKH.

Crpoenue mpokapuotuueckoil kierku. Kierounas cteHka OakTepuil u apxeil.
OcobeHHOCTH CTpOEHUsI TeTepoTpodHON M aBTOTPO(HOW MPOKAPHOTHYECKHX
KJIETOK. MecTO U poJib MPOKApUOT B OMOLIEHO3aX.

Crpoenne u (pyHKIIMOHHpPOBAHWE DYKAPHOTHUECKOW KieTku. Ilma3marmueckas
MeMmOpaHa (ruazmanemMma). CTpyKTypa Iula3MaTu4eckoil MmeMmOpaunsl. TpaHcnopt
BEIIECTB Yepe3 IUIA3MAaTHYECKYyI0 MeMOpaHy: TaccuBHBIA  (nuddysus,
obneruénnass nud@ysus), aKTUBHBIN (MEPBUYHBIA U BTOPUYHBIA AKTHUBHBIN
tpaHcnopt). Ilomynmponunaemocts MeMmOpanbl. PabGora HaTpuii-KaaueBoro
Hacoca. DHJIOLMTO3: NMUHOLUTO3, (aronuro3. Dk3ouuTo3. KierouHas crTeHka.
Crpykrypa u GyHKIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

[Muromnazma. Llutozoms. I[Mutockener. /[IBmxkenue wnuromnasMbel. OpraHouabl
kieTkd. OpHoMeMOpaHHBIE OpraHoOWIbl KJIETKU: SHAOIUIa3MaTHYecKas CeTh
(BIIC), anmapar 'onbmaku, TU30COMBI, UX CTpoeHUE U (GyHKUIMU. B3aumocBs3b
O0JIHOMEMOpaHHBIX OpPraHOMIOB KJIEeTKH. CTpoeHue IpaHyJspHOrO PETUKYIyMa.
Cunte3 pactBopuMbIX OenkoB. CHHTe3 KIETOYHbIX MeMOpaH. ['mankuii
(arpaHynsipHbI) SHAOIUIA3MAaTHUECKUd peTHKyiayM. CekperopHas GQyHKIUS
anmnapara ['onpmxu. TpaHcmopT BemecTB B KieTKe. Bakyonu pacTUTEIbHBIX
kietok. Kierounsiii cok. Typrop.

ITosryaBTOHOMHBIE OpraHOUBI KJIETKU: MUTOXOHPHUH, TUTACTUBL.

CrpoeHne W (QyHKIMM MUTOXOHApPUN W IacTul. IlepBuuHble, BTOPUYHBIE U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOUIMX  JYKapuoT.  XJIIOPOIUIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIINX PACTEHUM.

HememOpannble opranougsl kietku CtpoeHue M (YHKIUM HeMeMOpaHHBIX
OopraHouJioB KjieTtku. Pubocombl. MukpodunameHnTsl. MbpllieuHble KIETKH.
Mukpotpybouku. Knerounsiii nentp. CTpoeHHe U JABUKEHUE KIYTUKOB U
pecHruek. MUKpoTpyOOUKH MUTOIUIa3MbIL. LleHTpros.

Snpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SIAPBIIIKH, UX CTPOCHHE H
¢byHkuu. SnepHbiii 6enkoBbli MaTpukc. IIpocTpaHCTBEHHOE pacmoOKeHHe
XpOMOCOM B MHTep(]a3HOM sipe. benku xpomaTuHa — TUCTOHBI.

Knerounsie BrmoueHus. CpaBHUTENIbHAs XapaKTEPUCTHKA KJIETOK JYKapHOT
(pacTUTeNbHOM, )KUBOTHOM, IPUOHOIT)
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AccUMMIIAIMS M AUCCUMMIISIIMS — JIB€ CTOPOHBI MeTabonu3ma. Tumsl oOMeHa
BEIIIECTB: aBTOTPO(HBIM W TEeTepOTpO(dHBIA. YUacThe KUCIopoAa B OOMEHHBIX
mporeccax. JHepreTuyeckoe obecrieueHne KieTku: mpeBpameHne ATD B
oOMeHHBIX Tmporeccax. DepMeHTAaTUBHBIA XapakTep peakmuil KIETOYHOTO
Metabonu3ma. DepMEeHTHI, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JICHCTBHSL.
KodepmenTtsl. OTiinuns pepMEeHTOB OT HEOpPraHUUYECKHX KaTaan3aTopoB. benku-
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aKTHUBATOPbl M OENKU-WHTHOMTOPHI. 3aBUCHMOCTH CKOPOCTH (PepMEHTATHBHBIX
peaKIuii OT pa3IUUHbIX (PaKTOPOB.

[lepBrUuHBIl CHUHTE3 OpraHUYECKUX BelecTB B Kierke. PotocuHre3. Pounb
XJIOPOIUTACTOB B mporecce ¢orocuHTe3a. CBeroBas u TeMHOBas (a3bl.
[MpoxykTuBHOCTH (OoTOCHHTE3a. BimsHue pa3nuuHbIX (AKTOPOB Ha CKOPOCTH
¢dorocunTesa. 3HaueHue HOTOCHHTE3A.

XemocuHTe3. PazHooOpa3ue opraHu3MOB-XEMOCHHTETUKOB: HUTPUPHUIIUPYIOIIHE
OakTepuu, Kene300aKkTepun, cepoOaKTepuu, BOAOPOJHbIC OakTepuu. 3HAYCHUE
XEMOCHHTE3a.

Ana’poOHble opraHu3Mmbl. Bunel Opoxenus. [IpogykTel OpoKeHHS H HX
UCIOJb30BAHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YyIUTENN OOJIe3HEH.

AdpoOHBIC OpraHu3Mbl. DTalbl SHEPreTHYECKOro oOMeHa. [1oaroToBUTENbHBIM
sTan. [ uKoan3 — 6eCKUCIOPOIHOE PACHICTIIICHHUE TIFOKO3BI.

buonornveckoe OKHCICHUE, WM KJICTOYHOE JbIXaHWe. Pojb MHTOXOHIpUU B
mporeccax OHMOJIOTUYECKOTO OKHCIICHHS. Huknmaeckue peaKIuH.
OxwuciurensHoe ¢GochopunupoBanue. [IpenmymiecTBa a3poOHOr0 MyTH OOMEHa
BEIIECTB Mepe aHaIPOOHBIM. DPPEKTHBHOCTh YHEPTETUIECKOTO OOMEHa

Peakuuu matpuyHoro cuHTe3a. [IpuHIMI KOMIUIEMEHTAPHOCTH B peaKLUAX
MaTpUYHOr0 cuHTe3a. Peannzanus HaciaeICTBEHHOM nHpopmanuu. I'eHeTnyeckuit
KOJI, ero cpoucrBa. Tpanckpumnuusa — Marpuudbld cuHTe3 PHK. IlpnHnmmsr
TPAHCKPUIMLHU: KOMIIJIEMEHTapHOCTh, AHTUIAPAJIJIEIbHOCTh, aCUMMETPHUYHOCTb.
Tpancmsius u e€ sranbl. Yuactue TpaHcnoptHbix PHK B OGuocunTese Oenka.
VYcnoBust OuocunTe3a Oenka. KonumpoBanue amMuHOKUCIOT. Pone pubocoMm B
OuocuHTe3e Oenka.

Opranuzanys reHomMa y IpoKapuoT U dyKapHoT. Perynsanus akTUBHOCTH I€HOB Y
npokapuot. ['unore3a onepona (P. XKaxob, XK. Mano). Perynsauust oOMEeHHBIX
IpoLeccoB B KkieTke. KieTounslil romeocras.

Bupycbl — HekneTouHble (OpMbI KU3HM U OOJIUratHele napasutbl. CTpoeHue
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepHO(aros.

BupycHbie 3a0oneBaHus 4enoBeka, KMBOTHBIX, pactenuit. CITM]J], COVID-19,
COLIMAJIbHBIE M MEJMIIMHCKUE MTPOOIIEMBI
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Knerounslii 1ukn, ero mnepuoabl u perynauusa. HMHrepdaza u  MuTO3.
Oco0eHHoCTH TpOIIecCOB, MpOoTeKawmux B HHTepdaze. [loaroroBka KieTku K
nenenuto. IlpecuHreTndeckuii  (MOCTMUTOTHYECKWI), CHHTETHYECKHA U
MMOCTCUHTETUYECKUM (TPEeMUTOTHYECKUI) IEpUOAbI HHTEP(ha3hI.

Matpuunslii cunre3 JAHK — permkanusa. [lpunnunsr perumkanuu  JIHK:
KOMIUIEMEHTAPHOCTb, IOJIYKOHCEPBATUBHBIA CHHTE3, AHTHUIIAPATUIEIBHOCTb.
Mexannsm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
TemoMepa3a. XPOMOCOMHBIM Ha0Op KIETKH — KapuoTwil. JIWnimowmHeldi u
rarIouAHbI  HAaOOpbl XpomocoM. ['oMosiornunble XpomocoMbl. IlonoBeie
XPOMOCOMBI.

Jlenenue xietkn — MuTo3. CTaguu MUTO3a U MPOMCXOASIINE B HUX IPOLECCHI.
Tunsl mMutTo3a. KapuoxknHe3 u nuTOKMHE3. brHonornueckoe 3Ha4eHHE MHTO3a.
Perynsauus MutoTHYeCKOro IUKiIa KieTku. [Iporpammupyemas kierouHasi rudenb
— anomnTo3s.

O yHKIIMOHAIbHAsA TEHOMHUKA

Opranusm Kak OMoJIOrHYecKas CUCTeMa

3.1

OZ[HOKJ'IGTO‘IHI)IC, KOJIOHHAJIbHBIC, MHOTI'OKJICTOYHBIC OpraHHU3MBI n
MHOT'OTKAHCBBIC OPTraHU3MBI.




@dopMBI Pa3MHOKEHHUS OpPraHU3MOB: Oecrojoe (BKIOYash BEreTaTUBHOE) |
nojoBoe. Buapl  OGecrmonoro  pasMHOXKEHHUS:  MMOYKOBAHHE, CIOPYJISIUS,
(dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pazmuoxenue. [lonoBbie kneTku, unu rameTsl. Meio3. Ctaguu meiiosa.
[ToBenenue xpomocoMm B meiose. Kpoccunrosep. buosiornyeckuii cmbicii Meiio3a
U IIOJIOBOTO Iporecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPIaHU3MOB.
[IpenzaponpiieBoe pazButue. l'ameroreHe3 y X uBOTHBIX. IloyioBbIE »kemne3bl.
OOpa3oBaHne W pa3BUTHE TMOJIOBBIX KJIeTOK. CrepMaToreHe3 M OOTEHE3.
Crtpoenue mojoBbIX KiIeTOK. OIIOIOTBOpEHHE U 3IMOPHUOHATIBLHOE pPa3BUTHUE
*KHUBOTHBIX. CITIOCOOBI OTUIOIOTBOPEHUS: HApY)KHOE, BHYTpeHHEe. [lapTeHorenes.
NupuBunyanbHoe pa3Butue opraHu3smMoB (oHToreHes3). Craauum smOpHOreHe3a
KMBOTHBIX (Ha mpumepe JsrymkH). [Ipobnenue. Tunsl apobnenusi. OcobeHHOCTH
NpoOJieHrs MIIEKOMUTAIONIMX. 3apObIIIeBbIE JUCTKU (racTpylisilus). 3akiaaka
OpraHOB W TKaHEW W3 3apOJIbIIIEBbIX JIMCTKOB. B3aMMHOE BIMSHUE 4YacTed
pa3BUBAIONIErocs 3apofbliia (IMOpUOHANbHAS HHAYKLHKA). 3akiajka IUiaHa
CTPOEHHUSI KHBOTHOTO KaK pe3yJbTaT HEpapXUUECKHUX B3aMMOJACHUCTBUI TI'€HOB.
Bnusaue Ha »MOpHOHANBHOE pAa3BUTHE PA3IUYHBIX (DAKTOPOB OKpYXkKaromien
cpenpbl.

Poct u pa3zButue xuBoTHbIX. [TocToMOpuoHanbHblil nepuo. [Ipsimoe u Henmpsamoe
pazButue. Pa3Butne ¢ meramopdo3oM y OECIO3BOHOYHBIX M TIO3BOHOYHBIX
KUBOTHBIX. buoiiornueckoe 3Hau€HUE MPAMOrO M HENPSMOIO pa3BUTHUSA, HUX
pacnpocTpaHeHue B mnpupoje. Tumbl pocta KUBOTHBIX. DaKTOpBl peryisuuu
pocta KMBOTHBIX M 4enoBeka. CTaguu NOCTIMOPHUOHAIBHOIO pa3BUTHS Yy
KUBOTHBIX U 4esioBeKa. [lepnosibl OHTOreHe3a yenoBeKa.

PazmHoxeHne u paszButue pacteHuid. ['ameroputr u cnopopur. Meiio3 B
KU3HEHHOM IMKJIe pactenuit. (OOpa3oBaHuWe CHop B TMpoIecce Meio3a.
I'amerorenes y pacrenuil. OIUIOZOTBOpPEHHWE M PA3BUTHE PACTUTEIBHBIX
OpraHu3MoB. J[BOIfHOE OIUIOOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3zoBaHue 1
pa3BUTHE CEMEHHM. MeXaHU3MBbI PETYJISIIUU OHTOTE€HE3a Y PACTEHUH U )KMBOTHBIX
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Ucropust crTaHOBNEHMST M pPa3BUTUS TE€HETUKHM Kak Hayku. (OCHOBHBIE
TEHETUYECKHUE TIOHATHS U CHUMBOJIBL. ['OMOJOTMYHBIE XPOMOCOMBI, AJIJIEIbHbBIE
IEHbl, AJIbTEPHATUBHBIC IIPU3HAKH, JOMUHAHTHBIN M PELUECCUBHBIA NPHU3HAK,
TOMO3HUTOTa, TETEPO3UroTa, YHCTas JIMHUS, THOPUIBI, TEHOTHIN, (DEHOTHIIL.
OcHOBHBIE =~ METOABI  TEHETUKH: THOPUAONOTMYECKUN, I[HUTOJIOTUYECKUH,
MOJIEKYJIIPHO-TEHETUYECKUI

Mounorubpuanoe ckpemubanue. [lepsoiii 3axkoH MeHienst — 3aK0H eJMHO00pa3us
ruOpu0oB mepBoro rmnokojeHus. llpaBuwio nomMuHupoBaHus. Bropoill 3akoH
MeHngens — 3akOH paclIeIyIeHuss MpuU3HAKoB. LluTonormueckne OCHOBBI
MOHOTHOPUAHOTO CKpelnBaHus. [ umores3a 4MCTOTH raMerT.

AHanmusupyromee ckpemuBaHue. [IpoMexyTOuHBI XapakTep HacleqOBaHUS.
Pacuennenue npu3HaKkoB U HENIOJIHOM JOMUHUPOBAHUHU.

JurubpunHoe ckpemuBanue. Tpetuil 3akoH MeHaenss — 3aKOH HE3aBHCHUMOI'O
Haclle/IoBaHUsT ~ NpU3HAKoOB.  lluronorndyeckue  OCHOBBI  JAUTHOPHIHOTO
CKPEILUBAHU.

CueruienHoe HacienoBanue mnpusHakoB. Pabotst T. Moprana. CueruieHHOe
HACJICOBAHUE TE€HOB, HAPYIIECHUE CLEIUICHHA MEXIy TI'eHaMH. XPOMOCOMHas
TEOpPHsI HACJIEICTBEHHOCTH.

I'enernka mosa. XpOMOCOMHBIM MEXaHWU3M OIpEeeHHs Mojia. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbII M reTeporamMeTHbI 1moi. I'eHetndeckas
CTpYKTypa HOJOBBIX XpomocoMm. HacnemoBaHme NpHU3HAKOB, CLEIUICHHBIX C
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IIOJIOM.

I'enoTun kak uenoctHas cucrema. [lnerorpornus — MHOKECTBEHHOE IEHCTBUE
refa. MHOXECTBEHHBIH ajieM3M. B3aumojelcTBUe HeallIeNbHBIX TI'€HOB.
KommiemenrapHocts. Onuctas. [lonumepus

BzaumoneiicTBue renotuna u cpensl npu GopmupoBanun penotuna. I3MeHYMBOCTb
MpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE MPHU3HAKK. BUabl M3MEHUMBOCTH:
HEHACJIEICTBEHHAsl U HACJIEICTBCHHASL.

MomudukanmonsHas  u3MeHuuMBocTb.  Pomb  cpempl B (opMHpOBaHHUU
MoAM(UKAIMOHHON n3MeHYnBoCcTH. HopMa peakuuy npu3Haka. BapuarmoHHbIi psg
u BapuanuonHas kpuBas (B. HMoranncen). CsoiicTBa MOAM(HUKAIIMOHHON
M3MEHYHUBOCTH.

I'enotunuyeckas n3MeHUUBOCTh. CBOMCTBA NT€HOTUITMYECKON M3MEHYUBOCTU. Bubl
TEHOTUIMYECKON N3MEHUMBOCTH: KOMOMHATHBHAS, MyTallMOHHASI.

KomOunartuBHas u3MeHYMBOCTh. Mei03 U TMOJOBOWM TpolecC — OCHOBA
KOMOMHATUBHOM W3MEHYMBOCTH. POIlb KOMOMHATHBHOW M3MEHUYMBOCTH B CO3/IaHUU
TeHETUYECKOro pa3Ho00pa3us B Mpe/enax OAHOro BU/A.

MyranuoHHas U3MEHYMBOCTb. BUIbl MyTaluii: F€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CroHTaHHBIE U WHIYLUMPOBAaHHbIE MYyTAalUWU. S€pHbIE M LUTOILUIA3MAaTHYECKUE
myrauu. CoMaTrdyeckue U NojaoBble MyTauuu. [IpruyrHbl BOSHUKHOBEHUS MyTallUil.
Mytarenpl M HMX BIMSHME HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOIO
nporiecca. 3aKOH TOMOJIOTHYECKUX PsIIOB B HacliecTBeHHOU n3MenunBoctu (H.U.
BapuinoB). BaesiiepHast ©”3MEHUUBOCTh M HACJIEICTBEHHOCTD
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Kapuotun wuyenoseka. MexayHapoaHas MporpaMMa HCCIEJOBaHUSA TIe€HOMaA
YCJIOBCKA. MeTOI[BI I/13y‘~ICHI/I$I TCHCTUKHN YCJIOBCKaA: FeHeaHOFI/I‘IeCKI/IfI,
OJIM3HELOBBIMH, IIMTONeHETHYECKHA, NOMYJISMOHHO-CTAaTUCTUYECKUH,
MOJICKYJISIPHO-T€HETHUECKUH. CoBpeMeHHOE ompeeeHue TeHOTHIIA:
MOJITHOTEHOMHOE CEKBEHUPOBAHHE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOILBIO
[M1P-anamu3a. HacnencrBennsle  3a0oieBaHHMs  4eloBeKa. [ e€HHbIE U
XPOMOCOMHBIE 0ose3Hu YJeJIoBeKa. bone3nn c HaCJIEACTBEHHOMN
MIPEIPACIOI0KEHHOCThIO. 3HAUEHNE MEIUIUHCKONW TeHETUKU B MPEJOTBPALIEHUN
U JIEYEHNH T'eHETHYECKHUX 3a001eBaHNii yestoBeka. CTBOJIOBEIE KIIETKU
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JloMmecTukanus 1 cenekuus. 3apoxkaeHue CeJIEKLIMU U JoMecTukau. Yuenue H.1.
BapuiioBa 0 1eHTpax MPOUCXOXKACHUS M MHOTOOOpa3Wsi KYJIbTYPHBIX PAaCTCHHIA.
Ponb cenexkimu B coO3qaHUM COPTOB PACTEHU U MOPOJI KUBOTHBIX. CopT, Mopoaa,
mTaMM. 3aKOH TOMOJIOTUYECKHUX PSJIOB B HACIEACTBEHHOM u3MeHumBocTH H.U.
BaswuiioBa, ero 3naueHue st CENEKIIMOHHON pabOTHI.

Metoapl  ceneKIMOHHOW paboThl. VCKycCTBEHHBIM OTOOp: MAacCOBBIM H
VHIUBUYIbHBI. Ortanel KOMOMHAIIMOHHON CEJICKIINH. UcnreiTanue
MPOU3BOUTENECH MO TOTOMCTBY. OTOOp MO TEHOTHIY C TMOMOIIBIO OIEHKH
(deHoTHIIa TOTOMCTBA M OTOOP 10 T'€HOTHUITY ¢ ToMolkio aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO]l CEIEKIIMOHHOM pa0oThl. PannannoHHbIi u
XUMUYECKUM MyTareHe3 KaK WCTOYHHUK MYyTalluid y KyJbTYPHBIX (HopM
opranu3MoB. lcnonb30oBaHME TEHOMHOIO PENAKTUPOBAHUS M METOJOB
pekoMmOuHaHTHBIX JIHK mi1s momydeHust ncXoHOTO MaTepuaia Jyisl CEJICKITUH.
[Nomy4yenne mnonuruionioB. BHyTpuBHIoBas rulpuausaius. biauskopoacTBeHHOE
CKpelIMBaHue, WM HHOpuauHT. HepoJaCTBEHHOE CKpeIMBaHWe, WM ayTOPWIWHT.
I'ereposuc u ero nmpuumnsl. Mcnonb3oBaHue rerepo3uca B cenekiuu. OtnanéHHas
ruOpuam3aiys. [lpeogonenne Oecrutomusi MEXBUIOBBIX THOpUIOB. JlocTimkeHus
CEJICKLIMHU PACTEHUI U YKMBOTHBIX
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O6'bCKTBI, HCIIOJIb3YCMBIC B 6I/IOTCXHOHOFI/II/I, — KJICTOYHBIC U TKAHCBBIC KYJIBTYPhI,
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MHUKPOOPraHU3MBI, HMX  XapaKTepucTuka. TpagulMoHHAas OWOTEXHOJIOTHS:
xneOorneyeHre,  MOJydYeHHE  KUCIOMOJOYHBIX  HPOIYKTOB,  BUHOJEIHE.
Muxkpobuonornueckuid cuHTe3. OOBEKTHI MHUKPOOMOJIOTHYECKHX TEXHOJIOTHH.
[IpousBojmcTBO  Oenka, AaMHHOKHCIOT W BUTaMUHOB.  VckyccrBeHHoe
OIUIOIOTBOPEHUE. PEKOHCTPYKIMA SHLEKIETOK M KIOHUPOBAaHUE >KMBOTHBIX.
Mertoa TpaHCIUIaHTalUU SAEP KIIETOK.

XpoMOCOMHass M Te€HHas WHKeHepus. VICKyCCTBEHHBII CHHTE3 Te€Ha |
KoHCTpyupoBaHue pexomOunanTHeix JIHK. JlocTmwkeHus © TEpCHEKTHUBEI
XpOMOCOMHOW ¥ TeHHOW MHXKeHepuH. MenuuuHckue OHOTEXHOJIOTUH.
Hcnonbs3oBanne CTBOJIOBBIX KIIETOK

Cucrema 1 MHOT0OOpa3He OpraHMIecKoro Mupa

buonoruyeckoe  pasHooOpasme  opranusmoB.  CoBpeMeHHass  cHCTeMa
opranudeckoro wmwupa. IlpuHimnel knaccupukanuu opraHu3smMoB. OCHOBHBIE
CUCTCMATUYCCKUC I'PYIIIIbI OPraHU3MOB.

OCOOEHHOCTH CTPOEHHUS U JKU3HEAEATEIbHOCTU OJHOKJIETOYHBIX OPraHU3MOB.
bakrepun, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKIETOYHBIE BOJOPOCIH, IPYTHE
npotuctbl. KonoHuansHble opraHu3Mbl. J{BKEHUE OTHOKIICTOUYHBIX OPTaHU3MOB!
amMEOOUHOE, KT'YTUKOBOE, PECHUUHOE. 3alUTa Y OAHOKJIETOYHBIX OpPraHU3MOB.
Pa3apaxuMoCTh y OZHOKJIETOYHBIX OpraHu3MOB. TaKkCHCHI

4.2

MHorokJjeTouHble pacteHus. B3auMocBs3p 4acTeii MHOTOKJIETOYHOI'O OpraHu3Ma.
TkaHu, opranbl U CHCTEMbl OPraHOB MHOTOKJIETOYHOIO opraHuzma. Opranusm
Kak enuHoe 1enoe. TkaHu pacTeHUd. THIBI  pacTUTENBHBIX  TKaHEH:
oOpa3oBarenpHasi, IOKpPOBHAas, IPOBOJAIIAS, OCHOBHAas, MeEXaHHUYeCcKas.
OcobeHHoCcTH cTpoeHus], QYHKIMHA U pacrooKeHUsl TKaHel B opraHax pacTeHUi
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BereraruBHble M TeHEpaTUBHBIE OpraHbl pacTeHU. @YHKIIMN OPraHOB U CHCTEM
opranoB. Kapkac pacrenunil. /[BU>keHne MHOTOKJIETOUYHBIX PACTEHHUI: TPOIIU3MBI U
Hactuu. llornomeHne BOABI, YIVIEKUCIOTO ra3a W MUHEPAIbHBIX BEIIECTB
pactenusmu. Jlpixanue pacreHuil. Auddysus razoB yepes3 MOBEPXHOCTb KIETKH.
TpancnopTHbele cucTeMbl pacTeHuil. Beinenenue y pacreHuid. 3ammra y
MHOTOKJIETOUYHbIX pacTteHuil. Kyrukyna. CpencrBa NMacCMBHOM M XMMHUYECKOHN
3anThl. OUTOHLINIBIL.

PasgpaxkxuMocTs M perynsauus y OopraHusmMoB. Pa3sgpakuMocTb U peryisuus y
MHOT'OKJIETOYHBIX PaCTeHHI. POCTOBBIE BEIECTBA U NX 3HAYEHUE

MHOTOKJIEeTOUHBIE  JKMBOTHBIE. B3amMocCBA3s,  YacTeil  MHOTOKJIETOYHOTO
opranu3ma. TKaHH, OpraHbl U CUCTEMbl OPTaHOB MHOTOKJIETOYHOTO OpraHu3Ma.
Opranusm kak eauHoe 1enoe. ['omeocra3. TkaHU )KMBOTHBIX M Ye€lIOBEKa. THUIIbI
KUBOTHBIX TKaHEW: SNUTENHalbHAs, COCIUHUTEIbHAs, MBbIIICUHAs, HEpBHAs.
OcobenHoctu cTpoeHHs, (QYHKIIMA W PACHOJIOKEHHS TKAaHEW B opraHax
’KMBOTHBIX M YeJIOBEKa

4.6

Oprasbl U CUCTEMBI OPTraHOB KUBOTHBIX. DYHKIIUU OPraHOB U CHCTEM OpPraHOB.
Omnopa Tenma opraHu3mMoB. CKeleTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyxHblii u BHyTpeHHUM ckener. CTpoeHHE M THUMBI COSAMHEHUS
KOCTEH.

JIBM)KEHME MHOIOKJICTOUHBIX JKMBOTHBHIX. IluTanue JKUBOTHBIX. IluTaHme
MMO3BOHOYHBIX )KMBOTHBIX. [[pixaHue xuBOTHBIX. KokHOE npixanue. XKabepHoe u
JIEroYHOE JhIXaHHUe.

JIpIxaHue TMO3BOHOYHBIX JKUBOTHBIX. ODBOJIOIMOHHOE YCIOXHEHHE CTPOCHUS
JIETKUX II03BOHOYHBIX >KMBOTHBIX. JIbIXaTelbHas CHUCTEMa 4YeIoBeKa. MexaHu3M
BEHTWJISIMM JIETKUX y MNTUI] W MJEKOMUTAIOMMX. TpaHCHoOpT BEIIECTB Y




opranu3mMoB. TpaHCHOPT BemiecTB y KHUBOTHbIX. KpoBeHocHas cucrema u eé
opranbl.  KpoBeHocHas  cucTremMa  TIO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpalieHusl. OJBOJNIOIMOHHBIE  YCIOXKHEHUS CTPOEHUS KPOBEHOCHOM
CUCTEMBI MO3BOHOYHBIX JKMBOTHBIX. BEIieNneHue y opraHu3MoB. Brienenue y
KUBOTHBIX. COKpaTUTENbHbIE Bakyosid. Opransl BbaeneHus. CBsA3b MOJIOCTH Tela
C KPOBEHOCHOM W BBIJICIUTEIbHON CUCTEMaMH. BbllieieHHe y MO3BOHOYHBIX
KUBOTHBIX. 3allldTa Yy MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpoBBI U uX
MIPOU3BOTHBIC.

Pa3znpaxkxuMocTh U peryisnus y opranu3MoB. Pa3apakuMocTh y OJHOKIETOYHBIX
opranu3mMoB. Takcuchl. Pa3apakMMOCTh W PEryJsus y MHOTOKICTOYHBIX
pactenuii. PocToBble BelecTBa 1 UX 3HAYCHHUE.

HepBHas cucrema u pediiekTopHas peryisius Y MHOTOKJIETOUHBIX >KHBOTHBIX.
HepBnas cuctema u e€ oTaenbl. DBOMIOIMOHHOE YCIOXKHEHHE CTPOCHHSI HEPBHOM
CUCTEMBI y KUBOTHBIX.

Pa3pabotka anroputmMoB u mporpamm i 3PQPEKTUBHON (PYHKIMOHAIBHON
aHHOTAITUU TCHOMOB, TPAHCKPHUIITOMOB, IPOTEOMOB, MeTaboJIOMOB
MHUKPOOPTaHHU3MOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA

OpraHI/IBM YCJIOBCKA U €10 310POBLEC
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Opransl ¥ cUCTEMBI OPraHOB 4esioBeKa. OTaenbl TOJIOBHOTO MO3ra IIO3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. besycrnoBHbIE U yCIOBHBIC
peduexcel. 'ymopanbHast peryiasuuss M SHAOKPHHHAs CHCTEMa JKUBOTHBIX U
yesoBeka. JKenes3sl JHIOKPUHHONW CUCTEMBI U MX TOPMOHBI. J[eCTBUE TOPMOHOB.
B3auMocBs3p HEpBHON M HHIOKpUHHOW cucTeM. [unoramamo-runodusapHas
cuctema. Pedrnekc u pednexkropHas gyra. besycioBHbie U yCIOBHbBIE pedIeKCh

3ammTa opranu3ma oT OosiesHed. MiMmyHHast cucteMa 4denoBeka. KiieTounslii u
TYMOpaJIbHBIH MMMYHHUTET. BpoXXa€HHBINA, NpHOOpPETEHHBIN crennduyeckui
UMMYyHHUTET. Teopusi KIOHaJbHO-celeKTUBHOro ummyHutera (IL.Dpaux,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHI OpraHu3MoB. Pomb
BPOKJIEHHOIO HMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUI

KpoBeHocHast cucrema u e€ opransl. Cep/ile, KpOBEHOCHBIE COCYJbl U KPOBb.
Kpyru kpoBooOpaienus. Pabora cepaiia u e€ peryiasnus

Jbixanue yenoseka. {ud¢ys3us razoB uepe3 MoBEpXHOCTh KIETKHU. JlpixarenpHas
cucreMa 4YeloBeKa. JlpIxarenbHas  IMOBEPXHOCTb. Perymsmus  AbIXaHus.
JlpixaTenbHble 00BEMBI

[InmeBapurensHas cucremMa 4enoBeka. OTHensbl NMUILIEBAPUTEIBHOTO TPAKTa.
[InmeBapuTenbHble  XKene3bl.  BHYTpPUIIONIOCTHOE M BHYTPHUKJIETOYHOE
MUAILEBAPEHUE

IToxkpoBel M wux mnpousBojaHble. Opranbl BblaeneHus. I[louku. Crtpoenue u
¢yHkunoHupoBanue HedpoHa. OuIbTpaIMs, CeKpelnrs U oOpaTHOE BCAChIBAHUE
KaK MEXaHU3MBbI pabOoThl OpraHoB BbleseHuss. OOpazoBaHuEe MOYH Y YEJIOBEKa

HBI/I)KGHI/IG JelloBeKa: MbImieyHas cucreMa. CKeleTHBIC MBIIIOBI WU HUX pa60Ta.
CTpOCHI/IC W TUIIbI COCAMHCHUA KocCTel

Teopust sBoOMIOIIMKU. Pa3BuTHe xM3HU Ha 3emiie

6.1

OpomounonHass teopus Y. Jlapsuna. [Ipeanochuiku  BO3HUKHOBEHMS
napsuHHU3Ma. JKu3Hb 1 HayyHas nearenbHocTh Y. JlapBuHa.
JIBrokymue cuiibl dBoTonMH BUIOB 1o Y. JlapBuHY (BbICOKass MHTEHCHUBHOCTh
pPa3MHOXXEHHS OpPTaHM3MOB, HACJCICTBEHHAs W3MEHYMBOCTh, Ooprba 3a
CYIIIECTBOBAHME, €CTECTBEHHBIM U NCKYCCTBEHHBIN OTOOD).
Odopmnenne cuHTeTndeckoir Teopun 3Boiroruu (CTD). HeittpanbHas Teopus




6.2

sBomonud. COBpeMEHHasi 3BOJIIOIMOHHAST OWOIOTHS. 3HAYCHHE SBOJIOIMOHHON
TEOpuU B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

[Tonmynsimust Kak ayeMEHTapHas eauHuua 5BoyoLUU. COBpEMEHHBIE METOJIbI
OLICHKM T'€HETHYECKOTO pa3zHoOoOpa3usi U CTPYKTYpbl MHomyisuuid. M3meHeHue
reHoQoHa TOMYJSIUH KaK 3JIEMEHTApHOE 3BOJIIOLIMOHHOE SIBJICHHE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaiinOepra.

DOnemMeHTapHbIe (GaKTOpPHl (ABIKYIIME CHIIBI) OSBOJIONUU. MyTalmOHHBIN
nporecc. KomOuHatuBHass wu3MeHUuMBOCTh. Jlpelid TreHOB — ciydaiiHble
HEHANpaBJIEHHbIE HW3MEHEHHMsI YacTOT aeneil B momymsauusx. OQPQexT
OCHOBATEJIS. Murparnuu. W3onsamus MOIYJISALIAN: reorpaduueckas
(mpocTpaHCcTBEHHAs ), OMOIOTHYecKast (PEpPOAYKTUBHAS).

EctectBennbiii  orOop — HampaBnsoomuid  dakrop sBomonuu.  Dopmbl
€CTeCTBEHHOTO  OTOOpa:  JBWKYIIUH, CTAOWIM3UPYIOMUH, pa3pbIBAIOIIHIA
(mu3pynruBHbii). [TonoBoit oT6Op.

[IpucnocoOIeHHOCTh ~ OPraHU3MOB  KaK  PE3yJlbTaT  MHUKPOIBOJIOLUH.
Bo3HukHOBeHHE  TpUCIIOCOONIGHUNH y  OpraHu3MoB.  ApoMopdo3bl U
uanoanantanuu. [IpuMeps! npucrnocobieHuii y opranu3MoB. OTHOCHTEIBHOCTD
MPHUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u crpykrypa. BupnooOpasoBaHue Kak pe3ysbTaT
MUKpO3BOJIONUU. M3omsus — kirodeBod ¢akrop BumooOpasoBanus. Ilytu u
CTIIOCOOBI BHI000pa30BaHUS: QJJIOTIATPHYECKOE (reorpadudeckoe),
cuMmaTrpudyeckoe  (3KOJIIOTUYECKOE),  «MTHOBEHHOE»  (MOJUIUIOMIU3AIuS,
rudpuansanys). JJInTenbHOCTh 3BOTIOIUOHHBIX ITPOLECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BomtonMOHHON OMOIOTMU B Pa3pabOTKe HAyYHBIX METOJIOB COXpPaHEHHS
O6uopazHooOpasus. MUKpPOIBOIOLUSA M KOIBOJIOLUS MApa3sUTOB M HMX XO35EB.
Mexanu3msl pOpMHUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHUKAM M CIIOCOOBI OOPBHObBI
C Hel

6.3

Metonel n3ydeHus Makpo3Boironuu. [lageoHTomorndeckue MeToabl M3Y4dEHHs
sBostoMu. [lepexonubie GopMbl 1 PUIIOTeHETHYECKHE PSABI OPTaHU3MOB.
buoreorpaguyeckue Metonbl n3yueHust 3Boatou. CpaBHeHUE (IOPHI U QayHbI
MaTepUKOB M OCTPOBOB. broreorpaduueckue odiaactu 3emin. Buasi-sHieMuxku u
PEJIHUKTBHI.

OMOpHOIOTHYECKHE UM  CPaBHUTEIbHO-MOPQOIOTUYECKUE METOAbl U3yUYEHUS
9BOJIIOLIMU. ['€HeTHuYecKne MEXaHU3Mbl HBOJIIOLMU OHTOIEHE3a U IOSABICHUS
SBOJIIOIIMOHHBIX ~ HOBHIECTB. | 'OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OPTaHBI.
PynumeHTapHbsle  opraHbl M aTaBU3Mbl.  MOJIEKYIIpHO-T€HETHYECKHE,
OMOXMMHYECKHE M  MaTeMaTHYecKue  METOJbl  U3YYEHHS  DBOJIOLUU.
I'omonoruunsie rerbl. COBpeMEHHbIE METOIBI MOCTPOEHUS (PUIOTEHETHUECKUX
JIePEBbEB.

XPpOMOCOMHBIE MYTallMU U 3BOJIIOLMSI TEHOMOB.

O6mme 3akoHOMepHOCTH (TIpaBWia) HBOMONUHA. HeoOpaTHMOCTh HBOJIOIUH.
AnanTtuBHas paguanys. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOLIUU

6.4

Hayunple rHmoTe3sl NPOUCXOXKIEHUS JKM3HM Ha 3emse. AOWoreHes wu
naHcnepMus. JloHay4Hble IPEACTAaBICHUS O 3aPOKICHUM KU3HU (KPEaLlMIOHU3M).
['mnores3a MOCTOSSTHHOTO CaMO3apOXKACHUS KU3HU U €€ ONMPOBEPIKEHUE ONBITAMHU
®. Pemu, JI. Cnamranuanu, JI. Ilactepa. IlpoucxokneHue IKU3HM U
acTpOoOHOJIOTHSI.

OcHoBHBIE 3Tallbl HEOpraHUYECKOM 3Boiroluu. [lmanerapHas (reosornyeckas)
ABOMIONUSA. XHWMHYECKass OJBOMIONUA. AOWOTCHHBIM CHHTE3 OpPraHUYECKUX
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BemecTB u3 Heoprannyecknx. Omeir C. Mumiepa u I'. FOpu. OO6pazoBanue
nosmMepoB U3 MoHoMepoB. KoanepBarnas runoresa A.M. OnapuHa, rumnoresa
nepBuyHoro OynboHa JIk. XomaeiHa, reHetudeckass rumotesa [. MeéEmmepa.
Pu6o3umer (T. Uek) u rumote3a «vupa PHK» VY. I'mnbepra. @opmupoBanue
MeMOpaH U BO3HUKHOBEHHE ITPOTOKIIETKH.

Hctopus 3emnn u meronapl e€ u3yueHus. Vckonaemble OpraHM4eCKHE OCTAaTKH.
I'eoxponosorust u e€ Meroabl. OTHOCUTENbHAs M AOCOJIOTHAS TE€OXPOHOJIOIHUS.
I'eoxpoHosornyueckas 1kasua: 0HbL, Ipbl, HEPUOJIBL, JTOXH.

HavanpHble sTansl opranudeckoil spomoonuu. IlosBieHne u 3BONIONMS NEPBBIX
KJIETOK. OBOJIONUS MeTabosm3Ma. BO3HMKHOBEHHE TEPBBIX HKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIEHKH KaK aHaJIor MEPBBIX Ha 3eMle COOOLIECTB.
Crpomaronutsl. [IpokapuoThl U 3yKapHOTHI.

[Ipoucxoxxaenue 3ykapuoT (CUMOHMOreHe3). DBOIIOLMOHHOE IPOUCXOXKICHUE
BUpYycoB. IIponcxokeHue MHOTIOKJIETOYHBIX OpraHu3MoB. Bo3HukHOBeHUE
OCHOBHBIX I'PYyIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl SBONIONMU BBICIIMX pacTeHHid. OCHOBHBIE apoMOp(O3bI
pacteHuil. Bpixox pacreHnii Ha cymy. IlosBieHue CcHOpOBBIX pacTeHUl Hu
3aBoeBaHne umu cymu. CemeHHble pacreHus. lIpoucxoxieHue IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tambl H3BONIONHMUA JKUBOTHOTO Mupa. OCHOBHBIE apoMOp(dO3bI
KUBOTHBIX. Bensckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJIEHUE COBPEMEHHBIX
tunoB. [lepBrie XOpnoBbI€ XKUBOTHBIE. JKU3Hb B BOJE. DBOJIOLUS TO3BOHOYHBIX.
ITpoucxoxaenune am¢pubuii 1 pentunuil. IlporcxoxaeHne MIEKONUTAIOUINX U
ntuy. [lpuHnun xmrodeBoro apomopgo3a. OcBoeHue OECHO3BOHOYHBIMH U
MI03BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3BuTHe xu3Hu Ha 3eMiie Mo ApaM M MEepHoaM: apXei, MpoTepo3oi, Maaeo30u,
Me3030i, KaiiHOo30i. OOmas xapakTepuCTHKa KJIMMaTa MU TIeoJOrHYecKUX
npoueccos. [losiBIeHne U paclBET XapaKTEpHBIX OPraHU3MOB. YTIe00pa3oBaHHE:
€ro yCJIOBMSI U BIMSHUE HA Ta30BbIi cocTaB aTMochepsl.

MaccoBble BBIMHUPAaHHS — 3KOJOTHYECKHE KpHU3UCHl mpoioro. [lpuuuHbl u
CIIECTBUS MacCOBBIX BbIMHpaHUi. COBPEMEHHBIN IKOJIOTMYECKUN KPHU3UC, €0
0COOEHHOCTH

Pazgenst w 3amaum  anTpomonoruu. Metonbl anTpornonoruu. (CTaHOBIEHUE
MPEACTABICHUH O MPOUCXOKACHUH UyeToBeka. COBpeMEHHbIE HAYUHbIE TEOPUH.
CXoIcTBO 4YennoBeKa C KUBOTHBIMU. CHCTEMaTHYECKOE MOJIOKEHUE YEeTIOBEKa.
CBugerenbcTBa  CXOJACTBAa  4YEJIOBEKAa C  KUBOTHBIMH:  CPAaBHUTEIBHO-
MOP(OJIOTHIECKHE, AMOPHOTIOTUYECKHE, ($U3U0IIOT0-OMOXUMUYECKHE,
noBegeH4Yeckre. OTauYms 4eloBeKa OT JKUBOTHBIX. [IpsIMOX0XKIeHHE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3zBUTHE TOJOBHOIO MO3Ta U BTOPOl CUTHAJIBHOM
CUCTEMBI.

JBuxymme cuibl ((pakTopbl) aHTpONOreHe3a: OMOJIOrHMYecKHue, COLHUaIbHbIE.
CooTHolIeHrne OMOTOTHYECKHUX M COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaIH aHTPONOreHe3a. ABCTPAJIONUTEKN — IBYHOTHE MPEAKHU JIFOAEH.
UYenoBek  yMenbll, IepBble H3TOTOBJICHUSA opyaui  Tpyna. UYenosek
MPSMOXOJIAIIMKA M TEPBBIA BBIXOA JrOACH 3a mpenensl Adpuku. YemoBek
reienpOepreckuii — oOmuUi NpeJoK HEeaHIePTATLCKOrO YellOBEKa W YellOBEeKa
pazymHoro. YenoBek HeEaHIEPTaIbCKUUA KaK BHJl JIIOACH XOJIOJHOTO KJIMMAarta.
UYenoBek pasyMHBIM COBPEMEHHOI'O THIIA, JEHUCOBCKHMM YEIIOBEK, OCBOCHUE
KOHTHHEHTOB 32 MpeneiaamMu AQpuku.

DOBOJIIOLIMSL  COBPEMEHHOTO 4YelloBeKa. EcTecTBeHHBI OTOOp B MOMYMSIUSIX
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yeroBeka. MyTalmoHHBIA mporiece U moauMopdusm. [lomymsimoHHbIE BOJIHEI,
npetid reHoB, Murpanus U «3OPEKT OCHOBATEINST» B MOIMYJISIIHIIX COBPEMEHHOTO
YeJIOBEKA.

Yenoseueckue pacel. Ilonsatue o pace. bonpmme pacel:  eBporeougHas
(eBpasmiickas), aBCTpajlo-HerpoujHas  (dKBaTopuaibHas), MOHIOJOUAHASA
(asmaTcko-aMepHuKaHCKasi). Bpemst U myTH pacceneHHs 4elnoBeKa I10 IUIaHETe.
EnuncTBO  4yenoBedeckux pac. HaydHas  HECOCTOSATENBHOCTh — pacHu3Ma.
[TpucnocoOIeHHOCTh YeloBeKa K pasHbIM YCIOBUSM OKPYKAIOLIEH CpeIlbl.
Bnusaue reorpaduyeckoit cpenpl M Apeiipa TeHOB Ha MOP(OJIOTHI0 U
(U3MONIOTHIO YeTOBeKa

DKOCUCTEMBI U TIPUCYILIME UM 3aKOHOMEPHOCTHU
Pa3nens! u 3agaun sxosoruu. CBsI3b IKOJIOTUH C IPYTUMH HayKaMHU.
Mertoabl skonoruu. IloneBble HaOMrOAEHUS. OKCIEPUMEHTHl B  3KOJOTHMH:

NpUPOAHbIE U JabopaTopHble. MoJenupoBaHUE B 3KOJOTUU. MOHUTOPUHT
OKpY>Karollel cpesibl: IOKaJIbHbINA, pErHOHATIbHBIN U TT100aIbHBIN

7.2

Okosorndyeckue (GaxkTopbl U 3aKOHOMEpHOCTH ux JedcrBus. Knaccudukanums
HKOJIOTUYECKUX  (PAKTOpOB: abmoTHYECKHe, OWOTHYECKHE, aHTPOIIOTCHHEIE.
OOue 3aKOHOMEpPHOCTH JIEHCTBHSI 3Kojorudeckux ¢akropos. IIpaBuio
munnmyma (K. Hlnpenrens, 0. JIu6ux). TomepantHOCTh. DBpHOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue (akropsl. CBET Kak 3KOJOTHUecKuil (akrop. JlelicTBue pa3HBIX
YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OpraHu3Mbl. OKOJIOTUYECKHE TIPYIIIbI
pacTeHMii M >KUBOTHBIX IO OTHOIIEHMIO K cBeTy. CHUTrHajibHas poJib CBETa.
doTtonepuoausM.

Temnepatypa kak dkojorumdeckuii ¢akrop. JlelictBue Temmneparypbl Ha
opranusMsl. [ToMKHUIOTEpMHBIE U TOMONOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

BrnaxHocte kak skojorndeckuit ¢aktop. [Ipucnocobnmenus pacteHMH K
MoJi/Iep>KaHuio BoAHOTrO Oananca. Knaccudukaius pacTeHU MO OTHOIIEHHUIO K
BoJie. [Ipucnocobaenns )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenbl oOuTaHUS OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YyILHAsA, ITOYBEHHAas,
ryOMHHass  MOJINOYBEHHAs, BHYTPUOpPraHuW3MeHHas. (DU3UKO-XUMHUYECKHUE
OCOOCHHOCTH Cpell OOMTaHHUS OpraHu3MoB. l[IpucnocobieHuss OopraHuzMoB K
KU3HU B Pa3HBIX CPEIaX.

buonoruueckue putmbl. BHennue u BHyTpeHHHE pUTMBbL. CyTOUYHBIE U TOJUYHbBIE
putMbl. [IpHcrnoco0IeHHOCTh OpPraHW3MOB K CE30HHBIM H3MEHEHUSIM YCJIOBHM
KU3HU.

XKuznennvie popmbl opranusmos. [loHsTHe o xu3HeHHON Qopme. Ku3HeHHbIE
(GopMBI pacTeHMI: JepeBbs, KyCTApHUKU, KYCTAaPHUYKH, MHOTOJICTHHE TPAaBBI,
oJlHOJIeTHUE TpaBbl. JKu3HEeHHbIE (DOPMBI JKUBOTHBIX: TUAPOOMOHTHI, T€OOUOHTHI,
a3poOHoHTHI. OCOOEHHOCTH CTPOSHHS U 00pa3a )KU3HH.

buotnueckne daxTopbl. Bumbl OMOTHYECKHMX B3aUMOJCHCTBUMN: KOHKYPEHIIHS,
XHUIHUYECTBO, cUMOKMO03 U ero (opmel. [lapazutusMm, xoomnepauus, MyTyaausM,
KOMMEHCAJIU3M (KBapTHPaAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3auMoOJieiicTBUS  (Tomuueckue, (opudeckue, (HadOpuueckue). 3HAUCHUE
OMOTMYECKMX B3aMMOJEHCTBMM JUId CYLIECTBOBAaHUS OPraHU3MOB B cpene
obutanus. [IpHHINI KOHKYPEHTHOT'O UCKJIIOUCHHS

7.3

DKOJIOTUYECKHE XapaKTePUCTUKU momyisuuu. llomymsimus xak Omonormueckas
cuctemMa. Poiib HEOTHOPOAHOCTH Cpenibl, PU3HUECKUX 0aphepoB U OCOOEHHOCTEH
O6uoJIOTMU BUJOB B (POPMHUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI MOMYJISIIHMA.




OcCHOBHBIE TIOKa3aTeNu MOMYJSIHWNA: YUCIECHHOCTh, IUIOTHOCTh, BO3pAacTHAs H
MOJIOBast  CTPYKTYypa, pOXKAAeMOCTb, MPUPOCT, TEMII POCTAa, CMEPTHOCTD,
MHUTpaIusl.

Dkonorudeckas CTpykrypa monynasiuuu. OIeHKa YWCICHHOCTH TOMYJISIUY.
JluHaMyKa TOMYJSAIUUA U € peryisius. buotudeckuii mMoTEHIMAT TOIYJISIIUH.
MonenupoBanue JUHAMHKA —mOmyisinud. KpuBble pocTa  YHUCICHHOCTH
nonyssauud. KpuBble BBDKUBaHUS. Perynsmus 4MCIEHHOCTH TOMYJSIUN: POib
(akToOpoB, 3aBUCANIMX ¥ HE 3aBUCANIMX OT TUIOTHOCTH. OKOJIOTHYECKUE
ctpareruu BunoB (I- u K-ctparerun).

[TonsiTne 00 oKojormyeckod Hume Buga. MecrooOutanue. MHoOromepHas
MoJenb dKkojorndeckod Humm Jxk.M. XarunmHcona. Pazmepbl 3KOJOTHMYECKOH
uui. [ToTeHnmanpHas u peain30BaHHAs HUTIIH.

Bun xak cucrema mnonynsuui. Apeanbl BUIOB. BuIbl M UX KU3HEHHBIE
CTpaTerud.  3aKOHOMEPHOCTH  TOBEICHUS W  MHTPAlHid  >KUBOTHBIX.
buonoruyeckue nHBa3UH YyKEPOIHBIX BHI0B

7.4

CooOmiectBa opranu3MoB. buonenos u ero crpykrypa. CBs3u Mexay
opraHu3mMamMu B OuOIleHO3€. DKOCHCTeMa Kak OTKpbiTag cucrema (A.[[x.
Tencnu). OyHKIHMOHAIBHBIE OJIOKM OPraHU3MOB B IKOCHCTEME: MPOAYIICHTHI,
KOHCYMEHTHI, peaylneHThl. Tpodudeckue ypoBHH. Tpodudeckue Ienu U CETH.
Abuotnyeckue 610ku sKocucteM. [TouBbl M Wbl B 3KocucTeMax. Kpyrosopot
BEILIECTB U MMOTOK YHEPTUH B IKOCUCTEME.

OcCHOBHbBIE TOKa3aTeNM 3KOCUCTEMBI. buomMacca ¥ mpoayKuus. DKOJIOTHYECKHE
MUPaMUJIBI YHCesT, OMOMACCHI i SHEPTHH.

HanpaBneHHbsle 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cyKieccud. [lepBuuHbie u
BTOPUYHBIE CYKIECCUM W WX TMPUYUHBL. AHTPONOrE€HHBIE BO3JCHCTBUA Ha
cykueccun. KimnmakcHoe cooOriectBo. bruopaznooOpasue v moinHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

[IpuponHbie 3KOCUCTEMBI. AHTPONOTE€HHBIE HKOCHUCTEMBI. ATPO3IKOCUCTEMA.
ArponeHo3. Paznnuust Mmexay aHTpONOT€HHBIMA M IPUPOTHBIMHA 3KOCUCTEMAMMU.
Ypboakocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opozckas ¢mopa u
(dayna. CuHaHTpOnHM3alKs TOPOACKOMN ¢ayHbl. bronornueckoe U X03sIiICTBEHHOE
3HAYEHUE arpodKOCHCTEM M YpOOIKOCHUCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPTraHU3MOB B SKOCUCTEMAX.

[IepeHoc sHEpruM U BEWIECTB MEXAY CMEXHBIMU 3KOCUCTEMaMU. Y CTOMYMBOCTh
OpPraHu3MOB, TIONYJSIMAA W OSKOCUCTEM B YCIOBHSX €CTECTBEHHBIX U
AHTPONOT€HHBIX BO3ECUCTBUN

7.5

buocdepa — oOmennanerapHas oOomouka 3eMid, TI€ CYLIECTBYET WIIH
cyliecTBoBajia JKuM3Hb. YueHue B.M. Bepnaackoro o Ouocdepe. Obnactu
6uocdeps u e€ coctas. KuBoe BeriecTBo 61ocdhepbl U ero pyHKIUH.
3aKOHOMEPHOCTH cylecTBoBaHUs Ounochepsl. OcobeHHOCTH Ouochepsl Kak
rnmo0anbHOM  3KocucTeMbl.  JluHamuueckoe — paBHOBecue B Oumocdepe.
KpyroBopotsl BemecTB U OHOTEOXMMHYECKHME IHKIBI (yrjeponaa, as3oTa).
PurmuunOCTS siBNIEHMIT B Onocdepe.

3onanbHOCTh OMoOcheprl. [lonarue o 6umome. OCHOBHBIE OMOMBI CYIIW: TYHJIPA,
XBOWHBIEC Jieca, CMEIIaHHbIE W IIHPOKOJMCTBEHHbIE Jeca, CTENH, CaBaHHBI,
MYCTHIHHM, TPONHYECKHE Jieca, BBICOKOTOphbs. KimMmar, pacTUTENnbHBIA U
KUBOTHBI MHp OMOMOB CYIIIH.

CtpykTypa n (QYHKIUS KHUBBIX CHCTEM, OICHKAa MX PECYpCHOTO MOTEHIHANa M
OouocdepHbIX QyHKIHI

7.6

DKOJIOTHYECKHE KPU3KCH U WX MpHYHUHBI. BoznmelicTBre uenoBeka Ha Ouocdepy.




3arpsi3HEHUE BO3AYIIHOW cpenbl. OXpaHa BO3ayXa. 3arpsi3HEHUE BOJAHOUM CpPEIbl.
OxpaHa BoaHbBIX pecypcoB. Pa3zpymienue nousel. OXpaHa OYBEHHBIX PECYpPCOB.
N3menenune kimmara.

AHTpPOIIOT€HHOE BO3/IEHCTBUE Ha PACTUTEIBHBIM W >KMBOTHBIM Mup. OxpaHa
PacTUTENBHOTO U KUBOTHOTO MHUpPA. OCHOBHBIE NPUHLHUIIBI OXPAHBI IPHPOIBIL.
Kpacubie kuuru. Ocobo oxpansiemble npupoansie tepputopun (OOIIT).
Borannueckue casbl 1 300J0THYECKHUE TAPKHU.

OcCHOBHbIE TPUHLMIIBI YCTOMYMBOIO Ppa3BUTHsI YEJIOBEUECTBA U IPUPOAIBL.
PannonaneHoe  mpUpPONONOJIB30BAaHME W COXpaHEHHE  OMOJIOTHYECKOIo
pa3zHooOpa3ust 3eMian




YUYEBHO-METOANUYECKOE OBECIHEYHEHUE OBPA30BATEJIBHOI'O
MNPOLIECCA

OBSA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI U151 YYEHUKA

* buosorusi. bruonoruueckue cucreMsl u nporeccsr; 10 kinacc. yriayoieHHOe 00y4eHne
Tepemor A.B., IlerpocoBa P.A. O6mecTBo ¢ orpaHu4eHHON 0TBETCTBEHHOCTHIO «OIL]
MHEMO3UHA»

* buonorus. buonornueckue cucreMsl u npoueccsl; 10 kiacc. yriyoaeHHOe 00ydeHue.

TepemoB A.B., IlerpocoBa P.A. O61miecTBoO ¢ orpaHuueHHON 0TBETCTBEHHOCTHIO «OL]
MHEMO3UNHA»

METOJUYECKUE MATEPHUAJIBI AJ151 YYUTEJIA
Tepemos A.B., [lerpocoBa P.A. Metoauueckoe nocobue st yuurens . 10-11 kmacest. — M:
Muemo3zuna, 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET



