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NOSICHUTEJIbHAS 3AIIMCKA

IIporpamma no yudeGHomy mpeamery "Buosorus” (nanee - Ouosorus) Ha
ypoBHE cpejHero obiiero obpasosaHus paspaboraHa Ha ocHoBe PenepaabHOro
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpaszoBanuu B Poccuiickonn Menepanum»,
®Ir'oC COO, Kounenuuu mnpenoxasanusi ydeOHoro npeamera «buosorus» u
OCHOBHBIX IOJIOKEHMH (eepanbHol paboueil mporpaMMbl BOCIIUTAHUS.

YVuebnbiii npeamer «Buonorus»y yriy6nénnoro yposHst uzydenus (10-11
KJIaCChl) SIBJISETCS OJHMM M3 KOMIIOHEHTOB NpeaMeTHOH obnacth «EctecTBeHHO-
Hayunble mnpeamerbl». CormacHo monoxenusm GPIOC COO  mpoduibHbe
yyeOGHBIE TIPEeMETHI, U3ydaeMble Ha yrTyOIEHHOM ypOBHE, SIBJSIOTCS CIIOCOOOM
mupdepennumanuu o0y4eHHss Ha ypOBHE cpeaHero oOuiero oOpasoBaHMs W
NMpU3BaHbl OOECIHEYNTh PEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOLIMM, CPEAHHUM
061IMM, cpeHUM MPOeCCHOHATBHBIM U BBICIIMM 0OpasoBaHueM. B To ke Bpems
KKIbI M3 9TUX Yy4eOHBIX MpPeJAMETOB [OJ/UKEH OBbITh OpHEHTHpOBaH Ha
[IPUOPUTETHOE pelleHre 00pa3oBaTe/IbHbIX, BOCIUTATENIBHBIX M Pa3BUBAIOLIMX
3a/ia4, CBSA3aHHBIX C mpodopHeHTanuel o0yJalromuXcs M CTUMYJIUPOBAHHEM
MHTEpeca K KOHKpPETHOM o0JacTH HaydyHOro 3HaHHMS, CBA3aHHOrO ¢ OuoJoruei,
MeIUIIMHOM, SKOJIOTHEN, TICUXOJIOTUEN, CIIOPTOM WJIM BOEHHBIM JIEJIOM.

[Tporpamma 1o ydeGHOMY mnpeamery "buosmorus” naér npejacraBieHHE O
[ea¥ W 3aja4ax u3ydeHus ydeOGHoro npeamera «buonorus» Ha yriyOn€HHOM
ypOBHe, olpeiesiseT 00si3aTebHOe (MHBapUaHTHOE) NIPEIMETHOE COJEPIKAHKE, €ro
CTPYKTYPMpPOBaHHME II0 pa3ieiamM U TeMaM, paclpelelieHue [0 Kiaccam,
pEKOMEHIyeT IIOCIIeIOBaTeIbHOCTh M3y4deHHs y4yeOHOro marepuana ¢ yué€rom
MEXIPEeIMETHBIX W BHYTPUIIPEIMETHBIX CBs3eH, JIOTMKM ydeOHOro mpoiecca,
BO3pPacTHBIX oOcoOeHHOcTel oOyuvaromxcss. B nporpamme mno Ouosnoruu
peaqu3oBaH IPUHLMI IPEeMCTBEHHOCTH C H3y4YeHHEeM OMOJIOrTMM Ha YpOBHE
OCHOBHOro obmero oOpasoBanusi, Onarojaps 4YeMy IpOCMaTpUBAETCs
HalpaBJIeHHOCTh Ha  [OCJeAylollee pa3BUTHE  OUOJIOTMYECKUX  3HAHUIA,
OpPUEHTHPOBAHHBIX Ha (OPMUPOBAHUE ECTECTBEHHO-HAYYHOI'O MHUPOBO33pEHHUS,
9KOJIOTUYECKOTO MBILUICHHs], MPEACTABICHUH O 310pOBOM o00pa3e JKM3HM, Ha
BOCIUTAaHUE OEpeKHOro OTHOLIEHMs K OKpyJKarolled NpupoaHoi cpege. B
nporpaMMe 1o OHOJIOTMM Tak)Ke IOKa3aHbl BO3MOXXHOCTHU y4eOHOro mnpeamera
«buonorusiy B peanusauuu TpebGoBaHuit PI'OC COO K ruaHUpYyeMbIM
JIMYHOCTHBIM, MeTalpeAMEeTHBIM M IpeJMEeTHBIM pe3ysbraraM OOydeHHs W B
(OpMHUPOBAaHMM OCHOBHBIX BMJIOB Y4eOHO-ITO3HABATEJILHOW  JESATEeLHOCTH
ofyuarolmuxcst 10 OCBOGHMIO COJAepikaHusi OHOJOrHYecKoro obOpa3zoBaHusl Ha
YPOBHE cpe/iHero oduiero oopazoBaHus.

Yuebubiii npeamer «buosorusi» Ha ypoBHe cpeiHero oouiero odpazoBaHusi
3aBepliaeT Ouosoruueckoe oOpa3oBaHHe B IIKOJe M OPUEHTHPOBAH Ha



paciupeHue U yriayOneHne 3HaHWH 0Oydaroluxcst O JKMBOH NPUPOAE, OCHOBAX
MOJIEKYJIIpHOH M KJIETOYHOM OMONOrUHM, dMOPUONIOrHM K OHONOTHMH pasBUTH,
FeHEeTHKH, CeJIeKLIMK, OMOTEXHOJIOIMHU, BOJIIOLIMOHHOIO YUYEeHHUsl U SKOJIOTUH.

Usyuenue yueGHOro mnpeamera «buonmorus» Ha yriyOJIeHHOM ypOBHE
OPMEHTHPOBAHO Ha IOJArOTOBKY OOY4arOIlMXCs K MOCHENYIOWEMY TOJy4eHHIO
Guonoruyeckoro  o0Opa3oBaHMs B By3aX W OpraHM3alMAX  CPEJIHETO
npodeccruoHanbHoro o6pasosanus. OCHOBY ero cojepXKaHus COCTABIISET CHCTEMA
OUONOrHUECKHX  3HAHMM, [OJyYEHHBIX [P  M3y4eHHH  O0y4aroLMMUCH
COOTBETCTBYIOIMX CHCTEMATHYECKUX pa3/iejioB OMOJIOTHMU Ha YPOBHE OCHOBHOIO
obmero obpasosanus, B 10-11 kiaccax 3Tu 3HaHMA MojydaioT passuthe. Tak,
pacimMpeHbl W yriyOieHbl OMOJOrMYECKME 3HAHHMS O PACTEHMAX, JKMUBOTHbIX,
rpubax, GaxkTepusX, OpraHu3Me 4YejoBeka, OOLIMX 3aKOHOMEPHOCTAX IKHU3HH,
JOTIOJTHUTEBHO BKIIOYEHBI OHOJOrMYECKUe CBEeAeHMs IPUKIIAJHOTO U MTOUCKOBOTO
XapakTepa, KOTOpble MOXKHO HCIIOJb30BaTh Kak OPHEHTHPB! MUl MOCIENYOLIEro
BbIGOpa npodeccur. Bo3MmoxkHa Takke HHTErpanus OUOJOTHYECKMX 3HAHMH C
COOTBETCTBYIOLIMMH 3HAHHUSMHU, MOJIYYEHHBIMU OOy4YalOLIUMHUCS TMpH H3YUCHHUH
(GU3MKH, XUMHHU, reorpaduu U MaTEMaTHKH.

CrtpykTypa mnporpammbl Io ydeGHomy npeamery "buomorus” orpakaet
CHCTEMHO-YPOBHEBBI M 9BOIOLMOHHBI MOAXOABI K H3YYEHHUIO OHOJIOIHH.
CoriacHO UM, M3y4arOTCsi CBOHCTBA U 3aKOHOMEPHOCTH, XapaKTepPHbIE JUlsl KUBbBIX
CHCTEM Pa3HOTO YPOBHSI OpraHM3alliy, IBOJIOINH OPraHUYECKOro Mupa Ha 3emiie,
coxpaHeHus: Ouonoruyeckoro pasHooOpasus muanetsl. Tak, B 10 kacce
M3y4aroTCsl OCHOBBI MOJIEKYJIAPHOH M KJIeTOYHOHM OHojoruu, sMOpHOsIOrdu u
OUMOJIOTUM PA3BUTHS, TEHETUKU M CEleKIUH, OMOTEXHOJIOIMH M CHHTETHYECKOH
OMOJIOTHH, AKTYaTU3UPYIOTCSl 3HAHUS OO0ydarouUmMxcs 1Mo OOTaHMKeE, 300/I0THH,
aHatomuu, (usmonornu uenoBeka. B 11 kmacce u3y4aroTCst 3BONIIOLIMOHHOE
y4YeHHe, OCHOBBI IKOJIOTUH U yueHHe 0 Ouochepe.

YuebGublii  npeamer  «buosorusiy — npusBaH  00ecneuyuTh  OCBOEHHE
00y4aroIMuMuUCsl OUOJOrHYECKUX TEOpPHi U 3aKOHOB, UJEH, NPUHIIMIIOB U IpaBull,
JIeKAIIMX B OCHOBE COBPEMEHHOW €CTeCTBEHHO-HAYYHOU KapTUHBI MUpPa, 3HAHUH O
CTPOE€HHH, MHOTO000pa3uu M OCOOEHHOCTSX KIETKH, OpPraHuM3Ma, IOMyJIsLuy,
OuoIIeHO3a, SKOCUCTEMBI, O BBIAAIOIIMXCS] HAyYHBIX AOCTMIKEHHSX, COBPEMEHHBIX
MCCIIEZIOBAHUSAX B OMOIOTHH, MPUKIAHBIX aclieKTaX OMoIoruueckux 3HaHui. s
pasBUTHS W TIOAJEPIKAHUS MHTepeca oOydarouMxcsi K OMOIOrMH Hapsay co
3HAYUTEJbHBIM 00BEMOM TEOPETHYECKOr0 MaTepHaia B COAEPIKaHUU MPOrpaMMbl
10 OUOJIOTUU NPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M Pa3BUTHsI
TOM miIM MHOW oOsacTu OMONOrMM, BKIAAOM OTEYECTBEHHBIX U 3apyOeixHbIX
y4EHBIX B pelleHHe BaKHEUIIMX OMOIOrMUeCKUX U IKOJIOIMUeCKUX MpobJieMm.



Lens u3ydenus yueGHoro npeamera «buonorus» Ha yriyonéHHOM ypoBHE —
OBJajieHHe  OOYYalOIMMMCSA — 3HAHUAMH O  CTPYKTYPHO-(YHKLHOHAIBHOM
OpraHM3alli¥ KMBBIX CHCTEM pa3HOro paHra u IpHoOpereHue YMEHUH
MCIIOJIB30BATh ATH 3HAHUS B (JOPMUPOBAHWH MHTEpeca K Ompe/e/EHHOM obacTh
MpoeCCHOHAILHOM /IESTeIbHOCTH, CBA3aHHOW C OHOJNOrved, WiM K BLIOOP)
y4eGHOTO 3aBe/IeH s ISl IPOIOJIKEHUs G1OI0rnYecKoro o0pa3oBaHus.

JlocTwkeHMe lend M3ydeHus ydeOGHoro nmnpeamera «buonorus» Ha
yriryGIEéHHOM ypoBHE 00ecrieurBaeTes pelleHneM ClIey oKX 3a1a4:

OCBOEHME O0YUAIOIMMHUCS CHCTEeMBbI OGMONIOrMYECKUX 3HAHHI: 00 OCHOBHBIX
OGUOTOTMYECKUX TEOPHSIX, KOHLENIHMAX, MTUI0Te3aX, 3aKOHAX, 3aKOHOMEPHOCTSX
TIpaBUIIaX, COCTABIISIOINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MHPa; O
CTPOEHUM, MHOroOOpasHé M OCOOEHHOCTAX OHMOJIOrMYeCKUX CHCTeM (KJIETKa,
OpraHu3M, MOIyJIsiLHs, B, GroreoueHos, Guocdepa); 0 BbIAAIOLIMXCS OTKPBITHAX
¥ COBPEMEHHBIX UCCIIE/IOBAaHUAX B OMOIIOIHH;

O3HAKOMJIEHHE OOy4YalollUXcs C MeTOJaMM MO3HAHHUS JKMBOW MPUPOLI:
MCCIIe0BATEeIbCKUMU ~ METOJAaMU  OMOJIOTMYECKUX HayK (MOJIEKYJISPHOH K
KJIETOYHOM OMOJOruu, >SMOpHOIOrMM W OHOJIOTMHM DPa3BUTHS, TEHETHKH M
CeNeKIMH, OWOTEeXHOJOIMM W CHHTETHYECKOW OMOJIOrUH, MallCOHTOJIOTHH,
SKOJIOTHH);  METOJaMM  CaMOCTOSITEJIBHOrO  MpOBEEHUs  OHOJOrMYECKHX
yccieoBaHuii B jaboparopud M B npupoje (HaOmoneHue, H3MeEpeHue,
SKCIIEPUMEHT, MOJIETIMPOBAHHKE);

OBNAJIeHHE OOYYalOIMMMCS  YMEHUSIMH:  CaMOCTOSITEJIbHO — HAXO/MTh.
aHAIM3UPOBaTh W MCIOJIB30BaTh OMOJIOrMYECKYI0 MH(OPMALKIO; MO0/1b30BATHCS
OUONOTHYECKON TEPMHHOJIOTHEH W CUMBO/IMKOM; yCTAHABJIMBATh CBA3b MEXKIY
pa3BUTHEM OMOJOTMH M  COLMAIbHO-DKOHOMHYECKUMH U 9KOJOrHYECKUMU
npobjeMamMy  4YeioBeuecTBa; OLEHMBATh IOCIIEACTBUSl CBOCH AESTEIbHOCTH IO
OTHOLICHUIO K OKPY’Kalolled MNpUPOAHOH cpejie, COOCTBEHHOMY 3/I0pOBbLIO i
3/I0pOBBIO  OKpY)KaroluxX  Jofeit; obocHOBbIBaTE M cobioarb — Mepbl
npoduIakTUKK MHGEKIMOHHBIX 3a00/ieBaHui, TpaBuiia MOBEECHUs B MPUPOJE U
obecrieyeHus 6e30MacHOCTH COOCTBEHHOW JKHU3HEESTENbHOCTH B YPE3BbIYaNHBIX
CUTyalsiX [PUPOJHOr0 W  TEXHOIEHHOrO  XapaKTepa; XapaKTepu3oBaTh
COBpEMEHHbIE HAyUHbIE OTKPBITHS B 00/1aCTH OHOIOrHH;

pa3BUTHE y 00y4YarOMIUXCsl UHTEIIEKTYalbHBIX ¥ TBOPYECKUX CIIOCOOHOCTEH
B IIpollecCce 3HAKOMCTBAa C BBIJAIOLIMMHUCH OTKPBITHSIMH M COBPEMEHHBIMH
HCCIIeJIOBAaHUSIMM B OHMOJIOTMH, peLIaeMbIMHM €l MNpodJemMaMHu, METOI0J0rHel
OHMOJIOrUYeCcKOro Kccie10BaHus, MpoBeACHUS IKCIIEPUMEHTAIIbHbBIX
MCCIeIOBaHKM, peLIeHrsl OMOIOrHYECKHX 3a/1a4, MOJSITUPOBaHHs OUOIOTHYECKUX
00BEKTOB M MPOLIECCOB;



BOCIIUTAHUE y 00yYatOMXCsl LIEHHOCTHOTO OTHOLICHHS K XKHMBOi MpUpOJE B
LeJIOM U K OT/JIE/IbHBIM €€ 00beKTaM U SIBJICHUSIM; (OPMUPOBAHKE IKOJIOTHUECKOIL,
FEHETHYECKOH IpaMOTHOCTH, OOLIeH KyJbTYphl [OBEJEHMS B NPUPO/E;
MHTErpaluy eCTeCTBEHHO-HAYYHBIX 3HAHHIA;

npuoOpereHne  00y4alOUIMMMCS  KOMIIETEHTHOCTM B paLHOHAILHOM
NPUPOJIOIIOL30BaHIK  (COO/IIOIeHHE TPABUI MOBEJEHHS B IMPMPOJE, OXPaHbl
BUJIOB, 9KOCHCTeM, OHOC(HEpBI), COXpaHEHHH COOCTBEHHOI'O 3/I0POBbS M 3I0POBbS
OKpY)KaloWMX  Jojei  (cobmoneHust Mep NpodHIaKTHKKM  3aboleBaHHii.
obecrieyeHre 6€30MACHOCTH HKM3HEIESTEIbHOCTH B UpE3BBIYAHHBIX CHTYaLMsIX
NPUPOJHOrO M TEXHOIEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BAHMS
OMONOrM4YecKUX 3HAaHUN U YMEHUH B TIOBCEIHEBHOMN KU3HHU;

CO3JaHWe  YCIOBHM  JUII  OCO3HAHHOrO  BbIOOpa  OBGYYaKOIIMMUCS
VH/IUBU Ty aJIbHOM oOpa3zoBaTtebHOM TpaeKTOpUH, CIIOCOOCTBYIOLIIEH
HOC/IEAYIOIIEMY MPO(ECCUOHANIBHOMY CaMOOIPEIEIEHUIO, B COOTBETCTBUM ¢
WH/IMBUyalIbHBIMA UHTEPECAMU U MOTPEOHOCTIMHU PErnoHa.

OObuiee yncno yacoB, OTBEJACHHBIX HA U3yueHUE OMONOrUKM Ha yriy6ieHHOM
ypoBHe cpeziHero obuiero obpaszoBanus, coctasisier 204 yaca: B 10 kiacce — 102
yaca (3 yaca B Hezlenmo), B 11 kiacce — 102 yaca (3 4aca B Hezielno).

OrGop opranu3alMOHHBIX (OPM, METOIOB M CPEACTB OOydeHMs] GHOIOTHM
OCYILECTBJIAETCS ¢ y4€TOM CHELM(BUKU €ro CoAep)kaHus M HalpaBJIeHHOCTH Ha
MPOJO/DKEHHE  OMOJIOrMYecKkoro o0pa3oBaHUs B  OpPraHU3alUsIX CPEAHEro
Ipo(heCCHOHAIBHOTO U BBICIIEr0 00pa3oBaHMUsl.

O6s13aTenbHBIM yCIIOBUEM IpU 00y4eHUH GHOJIOTUH Ha YIiIyOIEHHOM ypOBHE
ABJIAETCS IIpPOBeeHHE JabopaTOpHBIX M MpakTudeckux pabor. Takike yuacrue
00y4alolIMXCsl B BBIIIOJHEHUH IMPOEKTHBIX U yueOHO-UCCIIe0BATEIbCKHX paboT,
TEMaTHKa KOTOPBIX  ONpEeJessieTcsl Y4YUTeleM Ha OCHOBE  WMEHOLIMXCs
MaTepUaIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MIPUPOIHBIX YCIIOBHIA.



COJEPXAHUE OBYYEHMUSI
10 KIIACC

CopepikaHue NpPOrpaMMbl, BbIJICJIEHHOE KYpCuom, HE BXOJIUT B IPOBEPKY
rocyaapcTBeHHoON utorosoi arrecrauuu (I'MA).

Tema 1. buosorus kak Hayka

CoBpeMenHast Ouoiorus — KoMIieKcHass Hayka. Kparkas uctopust pa3BUTHs
Ouonorud.  Buojormyeckue  HaykMd M MU3ydaeMble  UMH  [pOOJIEMBI.
QyHpaMeHTalbHblE, MPUKIAJAHBIE M TOUCKOBbIE HAy4HbIE MCCIENOBaHUs B
OMOJIOTHH.

3navyeHue OHOJIOrud B (POPMHUPOBAHUM COBPEMEHHOM €CTeCTBEHHO-HAY4YHOM
kapTuHbl mupa. [Ipodeccun, cBszanHble ¢ Ouonorueil. 3HadeHue OUONIOTUU B
MPakTUYECKOM JesTeIbHOCTH uejoBeKa: MeJIMLHMHE, CeJIbCKOM XO35HCTBE,
MPOMBIIIJIEHHOCTH, OXpaHe MPUPO/IbI.

JdemonceTpauuu

[Toprpetsl: Apucrorens, Teodppacrt, K. JIunuel, XK. b. Jlamapk, Y. lapsun,
V. I'apgeii, I'. Mengnens, B. Y. Bepnanckuii, H. I1. I1asnos, K. M. Meunnkos, H.
W. Basunos, H. B. Tumodees-Pecosckuit, /[x. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabnuubl 1 cxembl: «CBA3b OWONIOrMM C JpyrUMU Haykamu», «Cucrema
OMOJOrMYECKUX HAYK».

Tema 2. JKuBble cuCTeMbl H HX H3y4YeHHE

J)KuBble cHCTEMBl Kak mpeaMeT u3ydeHuss Ouosioruu. CBONMCTBA KUBbIX
CHUCTEM: €IHMHCTBO XHMHUYECKOIO COCTaBa, MAUCKPETHOCTb M  LEJIOCTHOCTD,
CIIO)KHOCTh M YHOPSI0YEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHM3alus,
CaMOBOCIIPOU3BEICHUE, Pa3/IpaKUMOCTh, U3MEHUMBOCTh, POCT U PA3BUTHE.

VpOBHH OpraHu3aldd IKUBBIX CHCTEM: MOJIEKYJISIPHBIA, KJIETOYHBIH,
TKaHEBbIH, OpraHu3MeHHBIH, MOMYJISIUMOHHO-BUI0BOH, IKOCUCTEMHbIH
(6buoreonenoruueckuii), Ouocdepuniit. llpoueccel, NPoOUCXOAALINE B IKMBBIX
cucteMaX. OCHOBHBIE TpHU3HAKK JKUBOro. JKu3Hb Kak (opma CyLIeCTBOBAHHS
matepur. Hayku, u3ydarornine )XuBble CUCTEMbI Ha Pa3HbIX YPOBHAX OpraHU3alluy.

W3yueHue xuBbIX cucteM. Mertoasl Ouosnorudeckoi Hayku. HaGmonenue,
U3MepeHue, IKCIIEPUMEHT, CUCTeMaTu3alus, Metaananus. [lonsrue o 3aBucuMoii 1
He3aBUCUMOW repeMeHHOU. IlnanupoBanue oskcnepumenTta. lloctaHoBka H
npoBepka runote3. Hynesas runotesa. [lonstue BbIOOpKU U €€ AOCTOBEPHOCTS.
Pa3bpoc B Ouonornueckux AaHHbIX. OleHKa JOCTOBEPHOCTH TOJTYUYEHHBIX
pe3yiabTaToB. [IpUuMHBI HCKa)KeHUsl pe3ysbTaToB aKcrnepumenTta. [loHsitue
CTaTUCTUYECKOIO TECTA.

JdeMoucTpauun

Tabmuubl u  cxembl: «OCHOBHbIE MpU3HAKU KU3HW», «buonoruueckue

cucrembl», «CBolicTBa IKUBOH MaTepuu», «YPOBHU OpraHu3alMu >KUBOM



npupoab», «CTPOoeHHe >KUBOTHOU KIIETKHY, «TKaHu KUBOTHBIX», «CHUCTEMBI
OpraHOB 4eJOBEYECKOro OpraHu3May, «BuoreoueHos», «buochepar, «MeTosb!
M3ydeHUsl KUBOH PUPOJIBI».

O6opynoBanue:  jraboparopHoe  obopynoBaHue A [POBEACHHA
HaOIOIeHUM, U3MEPEHUH, IKCIIEPUMEHTOB.

Tema 3. bunosiorust KJieTKH

Kinetka — CTPYKTYypHO-(QYHKIMOHANbHAS €IMHHIA IKUBOTO. Ucropusi
otkpbiTHs KieTku. PaGotel P. I'yka, A. Jlesenryka. Knetounas Teopus (T. [lIBanH,
M. Illneitnen, P. Bupxos). OcHOBHbIC I10JOXKEHHS COBPEMEHHON KJIETOUHOI
TEOPUH.

Metoasl  MOJEKYJSPHOW M KJICTOUHOH  OHOJIOrMM:  MHKPOCKOIMMS,
xpomarorpadusi, 31eKTpodopes, MeTOJ MEUEHBIX aTOMOB, audhepeHunaibHoe
LeHTpU(pyrHpoBaHUe, KyJIbTUBUPOBAHUE KICTOK. H3zyuenue ¢huxcuposantvix
xnemok. DIeKTpoHHas MHUKpockonus. KongokaneHas MUKpOCKONUA. Bumanvroe
(npudicusHeHHoe) usyieHue Kiemox.

JleMOHCTpALIUH

[loptpetsi: P. I'yk, A. Jlesenryk, T. ll1BanH, M. llnedigen, P. Bupxos, K. M.
bap.

Ta6muusl U cxeMbl: «CBETOBOM MHKPOCKOM», «DNEKTPOHHBIH MHUKPOCKOID,
«VcTOpHst pa3BUTUSI METOJIOB MUKPOCKOTTHHY.

OGopyIoBaHKMe: CBETOBOW MHMKPOCKOI, MHKPONpEnapaTsl pacTUTE/IBHBIX,
JKUBOTHBIX U 6aKTepl/]'cUlele KJIETOK.

Tema 4. Xumuueckasi OpraHu3auusi KJIeTKH

XUMHUECKUI cocTaB KieTku. Makpo-, MHKpO- M YJbTPaMUKPOIJIEMEHTBI.
Boja u eé poib KaKk pacTBOPUTEIs, peareHTa, ydacThe B CTPYKTYypUpOBaHHM
KJIETKH, Terioperyysiuuy. MuHepajibHble BEIIECTBA KICTKH, HX OuoJornyecKas
poJib. PoJb KATHOHOB ¥ @HUOHOB B KIICTKE.

Opranuueckye BelllecTBa KIETKH. buonornyeckue MOTUMEpSI. besku.
AMMWHOKHUCIOTHBIN cocTaB 6enkoB. CTpyKTYpbl O€JIKOBOM MOJIEKYJIbI. [lepBuuHas
cTpyKTypa Oenka, IenTHAHAs CBs3b. BropuuHas, TpeTHHYHAd, HCTBEPTHHHA
crpykrypsl.  Jlenaryparnms. Cpoiictea  Oenkos. Knaccudpukauus  Oe/KoB.
Buosioraueckue GyHKIUMUA OeIKOB. [IpuoHei.

YraeBoabl. MoHOcaxapy/ibl, AxcaxapH/bl, OJIMrocaxapuibl W rojicaxapHibl.
O6mmit miaH CcTpoeHUs U (U3NUKO-XMMHYECKMEe —CBOHMCTBA  YIVIEBOJOB.
Buonorudeckne GpyHKIUU YIIIeBOIOB.

Jlurazst. TugpodunsHo-ruapodoGHble cBoicTsa. Kiaccupukalys JIumnu/Ios.
Tpurnuuepuabl, GochONMNUIAbL, BOCKH, CTEPOM/BI. Buonoruyeckue QyHKIHH
mununos. O61Ire cBOiicTBa GHONOrMUECKUX MEMOpaH — TEKYYeCTh, ClIOCOOHOCTD K
caM03aMBIKaHUIO, TTOJTYIPOHHULAEMOCTb.



Hykneunossie kuciotsl. JIHK u PHK. CrpoeHne HYKIEMHOBBIX KHCJIOT.
Hykneotuasl. [TpuHumn komriementapHocTy. IlpaBuio Yapradda. Crpykrypa
JIHK — fBoitHas criupaib. MeCTOHaXOK/IeHHe 1 OMONOrHyecKue ¢ynkunn JIHK.
Buzas PHK. ®yuxiuu PHK B kieTke.

Crpoenne wmoiekynsl AT®. Maxkposprudeckue CBs3W B MOJICKYIE ATO.
Buonoruueckue Gpynkuun AT®. BoccTaHOBICHHBIE IEPEHOCTHKH, MX GyHKIMM B
kietke. Jpyeue Hyxaeosuompugpocamor (HTP). CexsenupoBanue JIHK.
Memodwi 2eHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykTypHas GuoJOrns: GMOXMMHYECKHe W OHO(QHU3UYECKHE MCCIIEe0BaAHNS
cocTaBa M IPOCTPAHCTBEHHON CTPYKTypbl —Ouomoiexysn.  Mooderuposarue
cmpykmypul U QYHKYUTi OUOMONEKYL U UX KOMNIEKCOS. Komnvromeprbiti Ouzaiix u
opeanuveckutl cunmes GUOMONEKY U UX HENPUPOOHBLX AHANIO2O.

JleMOHCTpAaUHH

[oprpersi: JI. [onuur, k. Yorcon, ®. Kpuk, M. YuikuHc, P. ®pankiut,
®. Caurep, C. IIpy3unep.

Juarpammer:  «Pacrpesieniene  XMMHUYECKHMX — 3JICMCHTOB B HEXUBOH
npupoze», «PacnpeneneHne XUMUYECKHX 3IEMEHTOB B YKUBOU TTPUPOJIEN.

Tabnuusl U cxembl: «llepuoanyeckas Tabiula XUMUYECKHX SJIEMEHTOBY,
«CTpoenue MoJeKyJibl BOJIb», «BeluecTBa B COCTaBE OPraHU3MOBY, «CTpoeHue
MosteKysibl Oeskay, «CTpYKTypbl OE/IKOBOH MOJEKYJIBI», «CTpoeHue MOJIEKY!I
yrieBojoB», «CTpoeHue MOJEKY]l JIMIHAOBY, «HyknenHoBble  KHUCIIOTBIY,
«Ctpoenue monekyssl ATO».

O6opy0oBaHUe: XMMUIecKas Tocyia 1 000py1oBaHuUe.

Tema 5. Ctpoenne H PYyHKUHH KJIETKH

Tumsl KJIETOK: OyKapuoTuueckas ¢ npokapuortuyeckas. CTpyK1ypHO-
GyHKLUEOHAIbHbIE 00pa30BaHUs KICTKH.

CrpoeHue NpoKapuoTHIecKoi KiaeTku. Kierounas cTeHKa OakTepHil U apxew.
OcoBEHHOCTH CTPOEHHsI reTepOTPOGHONH M aBTOTPOQHON NPOKAPHOTHYECKHX
KJIeTOK. MecTo ¥ poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue 1 bYHKIMOHUPOBaHHE 3YKapUOTUYECKOH KJIETKH,
[ItasmaTuueckass MemOpana (mnasmanemma). CTpyKTypa —Mia3MaTHuecKOH
MeMGparbl. TpaHCTIOPT BELIECTB Yepe3 IMIa3sMaTHYECKyl0 MeMOpaHy: MacCUBHbI
(madppysus, obneruéunas auQQysus), akTUBHbIA (NEpBUYHbIH U BTOpPHUYHbIH
AKTHBHBIM TpaHcropT). I[loayrnpoHULIaeMOCTh MeMOpaHbl. PaGora Harpuii-
KaIMEeBOro Hacoca. DHIOLUTO3: MUHOLMTO3, (haroruTo3. Dk30uuTo3. KierouHas
crerka. CTpyKTypa ¥ QyHKI[MH KIETOUHOM CTEHKH pacTeHui, rpudoB.

Lutorutasma. Lluroszons. [urockener. JBukeHHe LUTOIIA3MBL. OpraHou/ibl
kieTkd. OpHoMeMOpaHHble OpraHoW/bl KIETKH: OJHJOMIa3MaTH4ecKas CeThb
(I1C), ammapar [onboKK, JH30COMBI, UX CTpoeHHe U (QyHKIMH. B3auMocsssb



OlHOMeMOpaHHbBIX OpraHouI0B KieTkd. CTpoeHHe IpaHyNIsPHOro PeTUKY/Iyma.
Mexarusm nanpasaenus. 6eaxos ¢ JIIC. Cuntes pacTBopuMbIx OeiikoB. CuHTe3
KIeTouHbIX ~ MemOpan. [amkuii  (arpaHy’sispHbIii) IHJI0MIa3MaTUYECKHUH
petuky1ym. CekperopHas GpyHKLMs annapara I oJbIKH. Moouguxayusa 6enxkos 6
annapame T'onvoocu. Copmupoexa 6enkos 6 annapame I onvooicu. TpaHcropt
BeIecTB B KJIeTKe. Bakyomy pactuTelbHbIX KieTok. Kinetounsit cok. Typrop.

[losyaBTOHOMHBIE ~ OPraHOMJbI ~ KJICTKH:  MHTOXOHAPHM,  IUIACTHIBL.
I[Ipoucxodicoerue MumoxoHOputl u niacmuo. Cumbuozenes (K.C. Mepesckoscruil,
JI. Mapeynuc). Ctpoerne ¥ (GyHKIMM MHTOXOHAPUH M ILIACTHIL. [lepBuunbic,
BTOPHYHBIE M  CJOXKHBIE  IIACTUIBl  (DOTOCHHTE3UPYIOIIMX  IyKapHOT.
X10pONIACThbl, XPOMOILIACTBI, JIEHKOIIACTBI BHICIIMX PACTEHHH.

HememGpantble opranoubl kietkin CTpoeHne U QyHKIMM HeMeMOpaHHBIX
OpraHouI0B KJIETKH. PubocoMsl. IIpomedsicymounoie Gunamermot.
MukpopunaMenThl. AxmuHogble  Mukpoguramenmor.  MbpllleuHble  KJIETKH.
AxmurHoesle KOMROHeHMbl Hemblueynblx Kiemok. MukpoTpydouku. KietouHbli
nentp. CrpoeHue M JBHIXKEHHE IKTYTHKOB M PECHHYCK. MukpoTtpybouku
HUTOMIasMbl. LIeHTpHO/b. Beaku, dccoyuupo8anHbie ¢ MUKpopuiameHmamu u
muxpompyboukamu. Momopruie 6enxu.

Slnpo. O6onoyka sipa, XpOMATHH, KaproruiasMa, siPEIIIKK, UX CTPOCHHE U
dyukuun. Sneprbii GenkoBbiid Marpukc. IIpoCTpaHCTBEHHOE pPacroNOKEHHUE
XpoMOCOM B HHTep(asHOM sJpe. IYXpoMamur u 2emepoxpoMamuH. benku
XpOMATHHA — TUCTOHbL. Jlunamuka A0epHou 0OONOUKU 6 MUMOose. Hoeprubtil
mpaxcnopm.

Knerounsle BiitoueHus. CpaBHUTE/IbHAS XapaKTEPUCTUKA KIIETOK dYKapHOT
(pacTUTeNIbHOM, JKUBOTHOM, FPUOHOM ).

JleMOHCTpaluH

IToptpetsl: K.C. Mepexkosckuii, JI. Maprynuc.

Tabmuiel U cxembl: «CTpoeHHe IyKapuoTHuecKol kieTku», «Crpoetue
JKUBOTHOM  kieTku», «CTpoeHue  pactutelbHOM — KieTkw»,  «CrpoeHue
MUTOXOHAPUY, «SIapoy, «CTpoeHHe NPOKAPUOTHIECKON KISTKH».

OGopyioBaHue: CBETOBOW MMKPOCKOI, MHKpPOMpenapaTsl pacTHUTETbHbIX.
’KMBOTHBIX KJIETOK, MUKpOIpenaparsl 0akTepralbHbIX KIETOK.

JlaGopaTopuasi paGora «lccnenoBanue riasmMosusa M JAeriasmosinsa B
PacTUTENbHBIX KIETKaX».

Tema 6. OOMeH BelllecTB U NMpeBpallleHHe SJHePruH B KJIeTKe

ACCUMMIISILIAS U JAMCCUMMJISILIUS — JIBE CTOPOHBI MeTabonusma. Tunbl oOmeHa
BEIIECTB: aBTOTPO(HBIA M rerepoTpodHbiil. Ydactue KucCIopojaa B OOMEHHBIX
mpoleccax. JHepreruuyeckoe ofecreueHue KieTku: npespaiienne ATD B
oOMeHHBIX mpoleccax. DepMeHTATHMBHBIA XapakTep peakuuit KJIeTOYHOro



mertaboiuiama. DepMeHTH, HX CTPOEHHE, CBOMCTBA M MEXaHM3M JCHCTBUS.
KodepmenTsl. Otinuns (GpepMEHTOB OT HEOPraHMYECKMX KaTalu3aTopoB. beiku-
AKTHUBATOPbl M OENKU-UHTMOUTOPBI. 3aBUCHMOCTH CKOPOCTH (hepMEHTATHBHBIX
peakiuit OT pa3Iu4YHbIX (PaKTOPOB.

[lepBuuHbIil CHHTE3 OpraHMYECKMX BEIIECTB B KieTke. DoToCHHTE3.
AnokcuzenHvili u oxcuzennvlii pomocunmes 'y 6axmepuil. Ceemocobupaiowue
NUSMEHMblL U NUSMEHMbl PeaKyUOHHO20 yeHmpa. Pojib XJI0pOIUIacTOB B Ipoliecce
dortocuntesa. Cetosas 1 TeMHOBas (azbl. Pomoodvixanue, Cs., Cy. u CAM-munvi
omocurnmesa. TlpoaykTuBHOCT (hoTOCHHTE3a. BimsiHue pasinyHbIX (PaKTOPOB
Ha cKOpocTh poTocuHTe3a. 3HaueHHe POTOCHHTE3a.

XeMOCHHTE3. Pasznoobpasue OpPraHU3MOB-XEMOCUHTETHKOB:
HUTpUUUHUpYIOIKEe OakTepuy, xene3o00aKTepuu, cepobakTepuH, BOAOPOJIHbIC
OakTepuy. 3HaYEHHE XEMOCHHTE3A.

AHaspoOHble opraHu3mbl. Bujbl Oposxenns. [IpoaykTel OpoxeHus u X
MCIIOJB30BAHUE YEJOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBl KaK OOBEKThI
OUOTEXHOJIOrMK ¥ BO30yauTen O0e3HEN.

AdpobHBIE OpraHu3MBbl. Drarsl 9HEPTeTUYECKOTO obOmeHa.
[ToaAroToBUTENBHBIN dTa. [ TMKOIN3 — OECKUCIOPOAHOE paclierIeHUE ITIHOKO3bI.

Buonoruueckoe OKMCIEHHE, WK KIETOYHOe JbIXxaHue. Poib MUTOXOHIpU B
npoieccax Guosioruyeckoro okucnenus. Luknuueckue peakuuu. OKUCIUTEIbHOE
pochopunuposanne. Inepeus membpanHo2o epaduenma npomonos. Cunmes
AT®: paboma npomonnou AT®-cunmaszei. IlpeumymiectBa a’poOHOIO IyTH
oOMeHa BellecTB nepel aHadpoOHBIM. D(PHEeKTUBHOCTE YJHEPreTHUECKOro ooMeHa.

JeMOHCTpaUHH

[Toprpetsi: k. [lpuctan, K. A. Tumupsszes, C. H. Bunorpaackuii. B. A.
Durensrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabauiel U cxembl: «PoTOCHHTESY, «DHEpreTHYecKuid odmen», «buocuures
6enkay, «Ctpoenue hepmeHTa», « XeMOCUHTESY.

OGopyaoBaHHe: CBETOBOW MUKPOCKOI, 0OOpyJoBaHUE MAJIsi IIPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIPEIapaTosB.

JlaGopaTopuass pabGora «M3yyenue (¢epmMeHTAaTUBHOIO paclUellIeHUs!
[IEPOKCHUIA BOJOPO/ia B PACTUTEIbHBIX U IKUBOTHBIX KIETKAX».

Tema 7. HacneacrBennasi uHopmauus u peajusauus e€ B KjeTke

Peakuuu mMaTpU4HOTO CHUHTe3a. [IpHHLMIT KOMIJIEMEHTAPHOCTH B peaxiusiX
MaTpUyHOTo cuHTe3a. Peanuzamus HacjeACcTBeHHOW uHpopmauuu. ['eHeTnyeckuit
Kox, ero cmoiictBa. Tpanckpunuuss — marpuusbii cuntes PHK. [lpunumnb
TPAHCKPUIILUK: KOMILJIEMEHTAPHOCTh, AHTUIAPallJIe]IbHOCTh, ACUMMETPHUUYHOCTD.
Cospesarue mampuunvix PHK ¢ sykapuomuueckou knemke. Hexooupyrowue PHK.



Tpancisiuust u e€ sTanbl. Y4acTie TPaHCIOPTHIX PHK B OnocunTtese Oeska.
VenoBus Ouocuntesa Oenka. Kojauposanue amuHOkucnoT. Posb pubocom B
ouocuHTe3e Oelika.

Cospemennvle npedcmasienus o cmpoenuu 2enos. OpraHusalus reioma y
IPOKAPUOT W JYKAapuoT. Peryssuus akTUBHOCTH T€HOB Y MPOKapHOT. ['unotesa
onepona (P. XKako6, XK. Mano). MonekyaspHeie MeXanu3Mbl SKCNpeccult 2€HOE )
sykapuom. Pone xpomamuna 6 pe2yiayuu pabomel 2€HOE. Perymsiiust oOMeHHbIX
poLeccoB B kieTke. KieTo4yHbli romMeocTas.

Bupycsl — HeKJIeTOUHbIe (HOPMbI KU3HU ¥ OOIUIaTHBIC MMAPasUThI. Crpoenue
IPOCTBIX U CIIOXKHBIX BUPYCOB, PETPOBHPYCOB, OakreprodaroB. KuzHeHHolll YUK
JTHK-codepocawux  eupycos, PHK-codepoicawjux  6upycos, baxmepuoghazos.
Obpamuas. mpanckpunyus, pesepmasd, unmezpasa.

BupycHble 3a00/1eBaHNs YeNOBEKa, KUBOTHBIX, PACTEHHUH. CII1J1, COVID-
19, coumanbHble ¥ MEJAULMHCKHE TIPOOJIEMBI.

Buoungopmamuxa: uHmezpayus. u aHaius OOILUIUX MACCUBOS («bigdata»)
cmpyKkmypHbix Guonoeuueckux 0annblx. Hanomexnonozuu 6 ouono2uu u MeouyuHe.
[Ipozpammupyemoie Gynkyuu beaxkos. Cnocodul docmasku 1ekapems.

JleMoHCTpalHH

[Toprpersi: H. K. Konbuos, 1. M. iBanoBcKui.

Tabauusl 1 cxembl: «buocunres Genka», «['eHeTHuecknit kom», «Bupychb,
«bakrepuodaruy.

Tema 8. JKuzHeHHbIH HHKJ KJIeTKH

KieTounslii LuKi, ero nepuoibl M perymsuus. Murepdaza u MHUTO3.
OCo6GEHHOCTH TPOIIECcCOB, MMPOTEKaloMMX B MHTepQase. [loaroroBka KIETKH K
penenuto.  IlpecunreTHueckuid  (TIOCTMUTOTHYECKHM), CUHTETUYECKUI |
TOCTCHHTETHYECKUH (TPEMUTOTHYECKHU#T) Tepruoibl HHTEP(has3hI.

Marpuunsiii cuntes JJHK — perukauums. [IpuHImne! penjukainuu JIHK:
KOMIIIEMEHTApPHOCTh,  TOJYKOHCEPBATHBHBIA  CHHTE3,  aHTUNAPaJIe/bHOCTD.
Mexannsm perukauun JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! 1
TeoMepasa. XpPOMOCOMHBIM HaGop KiIeTKM — KapuOTHIl. JMIUIOMAHBIA 1
FayIOWIHBI  HAOOphl  XpOMOCOM. [ 'OMonoru4Hele  XpoMOCOMbI. llojoBbie
XPOMOCOMBI.

Jlenenue etk — wmuto3. Craaum MHUTO3a W TPOUCXOJslLIME B HHUX
npouecchl. Tunsl Mutoza. KapuokuHes ¥ LUMTOKMHE3. buosoruyeckoe 3HaucHue
MHUTO3a.

Perynsuuss MUTOTHYECKOTO IMKIa KieTku. [Iporpammupyemas KieToqHas
rubenp — arnornTos.



KneroyHoe spo, XpOMOCOMbI, (DYHKUMOHanbHasi reHoMHKa. Mexanusmol
nponugepayuu, Ougpepenyuposku, cmapenus u 2ubenu kaemox. «l{upposas
Knemka» — 6uouHpopmamuueckue Mooenu GHYHKYUOHUPOBaHUs K1emKu.

JdeMoHcTpauuu

Tabnuubl U cxeMsl: «KH3HEHHBIH LMK KIeTKu», «Murtos», «CtpoeHue
xpomocomy, «Permukarnus JJHK».

OGopyoBaHHe: CBETOBON MUKPOCKOI, MUKpoOIIpernaparhl: «MuT03 B KileTKax
KOpeILKa JTyKa.

Tema 9. Crpoenue 1 pyHKIHH OPraHU3MOB

buonorunyeckoe pa3zHooOpaszue OpraHU3MOB. OnHokieTouHbIE,
KOJIOHHAJIBHBIE, MHOTOKJIETOYHbIE OPraHU3MBI.

Oco0eHHOCTH ~ CTpOEHUS U JKM3HEAEATEJIbHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bBakTepuu, apxed, OJHOKIETOYHbIe TIPHOBI, OJHOKIETOYHbBIE
BOJIOPOCIIH, APYTHe MPoTUCThI. KonoHUaIbHbIE OPraHU3MBbI.

B3auMoCBsI3b 4YacTeii MHOTOKJIETOYHOrO OpraHu3Ma. TKaHW, OpraHbl |
cucTeMbl opraHoB. OpraHusM Kak ejinHoe 1enoe. I'omeocras.

Tkanu pacrteHuit. TuIbl pacTUTENBHBIX TKaHeH: oOpasoBaTejibHasl,
IOKpOBHAsi, MPOBOAALIAS, OCHOBHas, MexaHudeckas. OcCOOEHHOCTH CTpoeHHsl,
(GYHKIHI U pacronoKeHus TKaHEeH B opraHax pacTeHui.

TkaHu KUBOTHBIX M 4YeyioBeka. THIbl )KMBOTHBIX TKaHEMH: 3MUTETHANIBHAS,
COeIMHUTENIbHAS, MblllleyHas, HepBHas. OcoOEHHOCTH CcTpoeHus, (QyHKUUH H
pAcIIOJIOKEHMsI TKaHEeH B OpraHax KHUBOTHBIX U YeJIOBEKa.

Opransl. BereraruBHble ¥ TIeHepaTHBHbIe OpraHbl pacTeHuid. Oprasbl u
CHCTEMBI OPraHOB YKMBOTHBIX M YejloBeKa, DYHKIUK OPraHOB U CUCTEM OPraHoB.

Omnopa Tena opranusmMoB. Kapkac pacrenuil. CkeneTbl OQHOKIETOUYHBIX M
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblii ¥ BHyTpeHHMH ckeneT. CTpoeHue
THUITBI COEAMHEHUST KOCTEH.

JIBvokeHHe ~ OpraHusMoB. JIBWikeHHMe  OJHOKJIETOYHBIX  OpPraHH3MOB!
amME00HUIHOE, KIYTHKOBOE, pecHUYHOe. [[BM)KeHHEe MHOTOKJIETOYHBIX PacTeHHH:
TPONM3MbI ¥ HacTUHU. JIBHKEHHWE MHOTOKIETOYHBIX JKHBOTHBIX M 4YelloBeKa:
MmblleyHas cuctema. Peduiekc. CxeneTHble MblILIIbI U UX paboTa.

[Turanue opranu3moB. [lornomenne BOABI,  YIVIEKUCIOrO Trasa W
MUHEpaJbHBIX BELIECTB pacTeHUsIMU. [IuTaHue JKMBOTHBIX. BHYTpHIIONOCTHOE U
BHYTPUKIIETOYHOE THlleBapeHre. [IuTaHMe MO3BOHOYHBIX JKMBOTHBIX. OT/Ielbl

I[MHUIIEeBAPUTEIIBHOI'O TpakTa. HHHleBapHTCHbHBIC JKEJIE3hI. HI/ILU,EBapHTeﬂbHaﬂ
cucTeMa 4€JIOBEKa.

Jlpixanue oprann3MoB. Jlpixanue pacreHuit. [lpixanue :xuBoTHbIX. Juddysus
ra3oB 4epe3 IoBepxXHOCTh KieTkH. KoxkHoe nbixanue. JlpixaTesibHas OBEPXHOCTb.
YKabepHoe u nérounoe apixaHue. [lpixanue Mo3BOHOYHBIX JKMBOTHBIX M YeJIOBEKa.



DBOJIOLMOHHOE YCJIOKHEHHE CTPOEHMs JIETKHX TO3BOHOYHBIX IKMBOTHBIX.
JlpIxaTelbHasi cHCTeMa dYeloBeka. MexaHW3M BeHTWIALUM JIErKUX y NTHL M
MJIEKOTTUTAIOMX. Perysiuus apixanus. JIprxaTensHsie 00bEMBI.

TpaHcnopT BELIECTB y OpraHW3MoB. TpaHCIIOPTHBIE CHCTEMbl PACTEHMH.
TpancrioptT BeLIECTB Yy JKMBOTHBIX. KpoBeHOCHas cucrema u €€ OpraHbl.
KpoBeHOoCHasi —cucTeMa [103BOHOYHBIX JKMBOTHbIX M 4ejoseka. Cepaue,
KpPOBEHOCHBIE COCY/bl ¥ KpoBb. Kpyru KpoBooOpalleHHs. DBOIIOLMOHHbIC
YCIOKHEHHs CTPOEHUsI KPOBEHOCHON CHUCTEMBI TO3BOHOYHBIX XKMBOTHBIX. PaboTa
cepLa u e€ peryJisius.

Beijesniede y OpraHu3moB. BelneneHue y pacrteHuil. Beinenenue y
kuBOTHBIX. CokpaTurtensHble Bakyodau. Opranbl BbiieneHus. @Ouiabrpaius,
cekpelusi U 00paTHOe BcachlBaHWE KaK MEXaHU3Mbl pabOThl OPraHOB BbIJEJIEHHUS.
CBs13b TOJIOCTH Tejla ¢ KPOBEHOCHO! U BBIIEIUTENbHON cucTeMaMu. Boiienenue y
[I03BOHOYHBIX JKMBOTHBIX U 4ejoBeka. [louku. CTpoeHue ¥ QyHKIMOHUPOBAHKE
Hedpona. OOpazoBaHHe MOYH y YeJIOBeKa.

3ammTa y OpraHM3MOB. 3allUTa Yy OJHOKJIETOUHBIX OpPraHu3MoB. Cropbl
GakTepuit M LMCTBl TpocTeiuuX. 3auuTa Yy MHOTFOKJICTOYHBIX —pacTeHH.
Kyrukyna. CpeacTBa NacCMBHON U XMMUUECKON 3aLUThl. DUTOHLIM/bI.

3amuTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI W MX NpPOM3BOJHBIE.
3ammTa opraHm3Ma ot GosesHedl. ViMmyHHas cucrema yesoBeka. KieTouHbiid u
ryMOpAIbHBIH HUMMYHHUTET. BpOXIEHHBIA | npruoOpeTéHHBIN criennpuIecKuit
ummysuter. Teopust kinoHanpHO-cenexTHBHOro ummynutera (I1. Dpmux, ®. M.
Beprer, C. Tonerasa). BocranurenbHble OTBETbl OpraHM3MOB. PoJib BpOXKAEHHOTO
MMMYHHUTETA B Pa3BUTUM CUCTEMHBIX 3a00/IeBaHUH.

PasapaxuMOCTh W peryisuus y OpraHusmoB. Pasapaxumocts Yy
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchl. PasipaXUMOCTb M peryisauus y
pacTeHui. POCTOBBIE BEIECTBA U UX 3HAUYEHHE.

Hepshas cuctema W peduieKTOpHas peryisuds y >KHBOTHBIX. Hepshas
cHUCTEeMA U ed OT/elbl. DBOIIOIMOHHOE YCI0KHEHHE CTPOEHHSI HEPBHON CHCTEMBI
y KMUBOTHbIX. OT/€/bl [OJIOBHOTO MO3ra MO3BOHOYHBIX XXKMBOTHBIX. Peduexc u
pednexTopHas ayra. Be3yciioBHbIE U YCIIOBHBIE PEIICKCHL.

['yMopasibHas peryJsiiys ¥ SHIOKPMHHAs CHCTeMa XXMBOTHBIX W YejlOBeKa.
JKenessl SHAOKPUHHOW CHCTEMbl M WX TOPMOHBI. JIeWCTBHE TIOPMOHOB.
B3aMOCBsi3b HEpBHOM M OHIOKPMHHOH cucTeM. [unoranamo-runogpusapas
cucrema.

JdemoncTpauuu

[Toptpet: W. 11. I1aBnos.

Tabmuubl u cxeMmbl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOIOKJIETOYHbIE
Bomopocnny, «bakrepun», «llpocTeiiinmey, «Opranbl LBETKOBBIX pacTeHui».,



«CucTeMbl OPraHOB  TO3BOHOYHBIX JKMBOTHBIX», —«BHyTpeHHee CTpoeHuUe
HaceKOMBIX», «TkaHu pacTeHuit», «KopHeBble cucTeMbl», «CrpoeHue cTedisy,
«Crpoenue JUCTOBOIM MIACTUHKKMY, «TKaHW KHBOTHBIX?, «Ckener yenoBeka»,
«[lumeBapurenbHas — cucTema», «KpoBeHOCHas — CHUCTEMay, «JIprxaTenbHas
cucremay, «Hepsnas  cucrema», «Koxa», — «Mbleynas  cucremar,
«BplnenuTenbHas cUcTeMa», «DHIOKpUHHas cucTeMa», «CTpoeHHe MbILIIbD,
«mmynuteTy,  «KuuredHonosnocTHelen, — «Cxema — NUTaHUA pacTeHuH»,
«KpoBeHOCHBIE ~CHCTEMBI  MO3BOHOYHBIX KHBOTHBIX), «CTpoeHue THIpbIY,
«Crpoenue TUiaHapun», «BHyTpeHHee CTpoeHHe 0KACBOro HepBsi», «Hepshas
cucrema  pbiO», «HepsHas  cucrema  sarywikh», —«HepsHas  cucrTema
npecMbikarommuxes»,  «HepsHas — cucrema  TTHID, «HepBHnass  cucrema
MIIEKOMUTaOIXY, «HepBHas crucTeMa denoBekay, «Pediekcy.

O6opyaoBaHue: CBETOBOW MHKPOCKOI, MHKpOINpernapaTbl OAHOKIETOUHbBIX
OpPraHM3MOB, MHUKPOIIpenapaTsl TKaHeH, pPaKOBHHbI MOJUIIOCKOB, KOJUICKIMH
HACEKOMBIX, MIVIOKOJKHX, JKMBBIE dK3EMIUISPbl KOMHATHBIX PacTeHHH, repoapuu
pacTeHMi pasHbIX OTHEOB, BIIXKHBIC IIPEraparbl JKUBOTHBIX, CKEICTbI
[I03BOHOYHBIX, KOJUIEKIIMH OeCcro3BOHOYHBIX JKMBOTHBIX, CKEJIET HejloBeKa.
o6opy/1oBaHue [Ulsi JeMOHCTPALMHU [I04YBEHHOI0 U BO3/YIIHOTO MHTaHH! pacTeHuH,
pacIIenIenus kpaxmaia 1 OeIKoB Mo/l AeHCTBIEeM (epMEHTOB, obopyioBaHue s
JEMOHCTPALIMHU OTBITOB 110 W3MEPEHHIO JKM3HEHHOM EMKOCTH JIETKUX, MEXaHH3Ma
JBIXATeIbHbIX JABUIKEHUM, MOJIEIN FOJIOBHOIO MO3ra pa3iM4YHbIX JKUBOTHbIX.

Tema 10. PazmHoKeHue ¥ pa3BuTHE OPraHu3MoB

dopMbl pa3sMHOKEHHSI OPraHu3MOB: Oecrionioe (BK/OYas BEreTraTMBHOC) M
mojoBoe. Buabsl  0ecrosoro  pa3MHOXKEHMs:  TOYKOBaHHE,  CIOPYJALHA,
¢dparmeHTaNys, KIOHUPOBAHHUE.

[losoBoe pasmHOKeHue. [lonoBble KIeTKH, Wiu ramersl. Meiios. Crapun
Meitosa. [Toseenne xpomocom B Meiiose. Kpoccunrosep. brosnornyueckuii CMbIci
Meiioza M MOJIOBOro Iporecca. Meio3 W ero MecTo B JKH3HCHHOM LHMKIC
OpraHu3MOB.

[IpenszapobiiieBoe pazpuTue. ['ameTorenes y XMBOTHBIX. [TosoBbIE JKEyE3bI.
O6paszoBaHue ¥ pasBUTHE MOJOBbIX KieToK. CriepMaToreHes 1 OOreHes. Crtpoenue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne ¥ dMOpUOHAIIBHOE pPa3BUTHE KMBOTHBIX. CrnocoObl
OILIOZIOTBOPEHMUS: HAapy KHOe, BHyTpeHHee. [lapTeHorenes.

VHaMBHLYyaabHOE Pa3BUTHE OPraHM3MOB (OHTOTeHe3). IMOPHOIIOrUs — HayKa
0 PasBUTUU OPraHu3MOB. MopghoceHes — 00Ha u3 21a6HIX NPOBAEM IMOPUONO2UU.,
Konyenyus  mopgocenos u moodeau mopgpozenesa. Cragun sMOpuoreHesa
JKMBOTHBIX ~ (Ha npumepe Jsrywiku). JpoGnenwe. Tumbl  apoOieHwus.
JlemepmunuposanHoe u HedepMuHuposanHoe Opobnenue. bracmyna, munoi



oracmyn. OcobeHHOCTH ApOOJIEHHMs] MIEKOMUTAIOLIMX. 3apOJIbIIIEBbIE JIMCTKH
(racTpynsauus). 3aKiajika OpraHoB ¥ TKaHeW U3 3apoAbILIEeBbIX JIUCTKOB. B3aumHoe
BIMSIHUE YacTedl pa3BUBAlOLIErocs 3apopbimia (dMOpHOHAIBHASL MHIYKLHMS).
3aknagka [UlaHAa CTPOEHUsI JKUBOTHOIO Kak pe3ysbTaT HMepapXHuecKux
B3aMMOJIEUCTBUM TeHOB. BiusHue Ha >MOpHOHANBHOE pa3BUTHE pPa3TUYHbBIX
(haKTOpPOB OKpYIKaloLLEH cpebl.

Poct u pas3Butue XUBOTHBIX. [locTamMOpuoHanbHblii nepuox. Ilpsimoe u
HenpsMoe pa3BuTHe. Pa3zButre ¢ MeraMopdo3oM Yy OECHO3BOHOUHBIX U
MO3BOHOYHBIX JKMBOTHBIX. buHoormyeckoe 3HaueHHE MPSMOrO U HENPSIMOro
pa3BUTHS, UX pacmpocTpaHeHue B Ipupoje. THUIbl pocTa KUBOTHBIX. DaKTOPSI
peryJyisiliii pocTa JKUBOTHBIX M desioBeka. CTaauu nNocTIMOPHOHAILHOIO pa3BUTHS
y JKMBOTHBIX U 4yesioBeka. [lepuoibl oHTOreHesa yenoseka. CtapeHue U cMepTh Kak
Ouosoruueckue mpoLecchl.

PasmHoxenue u pasButhe pacreHuid. I'amerodutr u crnopodpur. Meiio3 B
KU3HEHHOM Lukie pacreHui. OOpas3oBaHue crop B Ipolecce Meifosa.
['amerorene3 y pacreHuid. OmIog0TBOpeHHE U Pa3sBUTHE PACTUTENIbHbIX
OpraHusmoB. /IBoliHOe OIUIOJOTBOPEHHE y LBETKOBBIX pacTeHuil. OOpasoBaniue u
pa3BUTHE CEMEHHU.

MexaHu3Mbl PEryJisIUy OHTOTeHe3a Y PaCTEHUH U )KMBOTHBIX.

JdeMoHCTpauuu

[Toprpetst: C. I'. HaBamun, X. IlIneman.

Tabnuupsl U cxembl: «BereratuBHoe pa3zmHoxeHUe», «Tumnbsl OGecrnosoro
pa3sMHOXKEHUS», «Pa3sMHOKeHHE XJaMHJIOMOHalbl», «PasMHOXKeHHE 3BIJIEHBIY,
«Pa3smHOXKeHue ruapbl»y, «Mehosy», «XpoMmocoMbl», «l'amerorenes», «CtpoeHue
SAALEKIETKH U crepmarosouna», «OCHOBHbIE cTaauu OHTOreHesa», «lIpsmoe u
HempsiMoe pasBuTHe», «PaszBuTHe Malickoro kyka», «PasBuTve capaHuny,
«PazButne nsrymku», «J/lBoifHOE OIJIOJLOTBOPEHUE Yy LBETKOBBIX PaCTEHUI»,
«CTpoeHue ceMsiH OJHOJObHBIX U JBY/IOJbHBIX pacTeHUN», «KU3HEHHBIH [HK/
MOpPCKOM  KamycTbl», «OKuM3HeHHbIH LHMKI  MXa», «KH3HEHHBIH  LHKJI
MarnopoOTHUKA, «KHU3HEHHBIN LUK COCHBI».

OGopynoBaH#ie: CBETOBOM MHKPOCKOI, MHUKpOIIpernaparbl SHLEK/IETOK U
CIepMaTo30U10B, MOJe/b « LMKl pa3BUTHUS JIATY KK,

JlaGopaTopnass paGora «CTpoeHre OpPraHoB PpPa3sMHOXKEHHS BbICLIMX
pacTeHun.

Tema 11. I'eneruka — HayKka O HAC/JeACTBEHHOCTH H H3MEHYHMBOCTH
OpraHu3MoB

Hcropusi cTaHOBIEHHSI U pa3BUTUS TeHETUKM Kkak Hayku. PabGorter [
Menpens, ['. ne @pusa, T. Moprana. Poib oTe4ecTBEHHbIX YUE€HBIX B pa3sBUTHUM



regetuxu. Pa6ote H. K. Konsiiosa, H. 1. Basunosa, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®dununuenxo, H. B. Tumodeesa-Pecosckoro.

OCHOBHbIE F€HEeTUYECKUE MOHSATHUS U CUMBOJIBL. [ OMOJIOrMYHBIE XPOMOCOMBI,
ajulesbHble T'€HbI, ajJbTepPHATUBHbIE I[PU3HAKU, JOMHUHAHTHBIA M PELECCUBHbIN
pU3HAK, TOMO3KUIOTa, FeTePO3UT0Ta, YUCTAs JIMHUS, TMOPH/IBI, FEHOTHUII, (PEHOTHIL.
OcCHOBHBIE ~ METOJbl  TIEHETHKH: T'MOPUIOJOTUYECKUM,  LIUTOJIOTMYECKHH,
MOJIEKYJISIPHO-T€HETHUECKUH.

JeMOHCTpaNHU

[Toprpersr: I'. Menpens, I'. ne ®pus, T. Mopran, H. K. Koasnos, H. M.
Basunos, A. H. Benosepckuii, I'. JI. Kapneuenko, 0. A. @uaunuenxo, H. B.
Tumodgees-PecoBckuii.

Tabnuipl U cxembl: «MeTo/ibl FeHeTUKHY, «CXeMbl CKpeILUBaHUM.

Tema 12. 3aK0HOMEPHOCTH HAC/IEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii  3akoH Menjgens -  3aKoH
eIMHO00pa3usi ruOpu0B rnepeoro nokojenus. [lpasuno gfomuuuposanus. Bropoi
3aKOH MeH/ensi — 3aKOH paclleruieHust npu3HakoB. Llutonoruveckue OCHOBBI
MOHOTHOPU/IHOTO CKpelllMBaHus. [ uroresa 4uCTOThI raMeT.

Ananusupylolee ckpemuBanue. [IpoMexyToUHbBIA XapakTep HacjeloBaHus.
PacuieruieHue Mpu3HaKoB MTPU HEMOTHOM JOMUHUPOBAHUH.

JlurubpuaHoe ckpeumBanue. Tpetuil 3akoH MeHiesst — 3aKOH He3aBUCHMOTO
HacJie10BaHusl npu3HakoB.  Llurtosmoruueckue  OCHOBBI  JIMTUOPH/IHOTO
CKpeLIUBaHusl.

CuemieHHoe HaclienoBaHue npusHakoB. PabGorer T. Moprana. CueruieHHoe
HacJieZloBaHWEe TEHOB, HapyLIeHWe CLEMIeHUs MeXIy reHaMHu. XpOMOCOMHas
TEOpHUs HACJIe/ICTBEHHOCTH.

I"'eHernka noJsia. XpoOMOCOMHBIH MEeXaHU3M OIpe/eeHus nojia. AyToCOMbl ¥
MOJIOBbIE XPOMOCOMBI. ["'OMOrameTHblif U rereporamMeTHbii Mnoij. ['eHernyeckas
CTPYKTYpa [OJIOBBIX XpoMocoM. HaciieioBanue npru3HaKoB, CUEIUIEHHBIX € [10JI0M.

["eHoTHIT KaK LeJlocTHAs cucTema. [1nefoTporius — MHOKECTBEHHOE JIeHCTBHE
reHa. MHOECTBEHHBIH ajuieau3M. B3auMopgeicTBue Hea/UIebHBIX T'E€HOB.
Kommiementaprocts. Dnuctas. [Tonumepus.

['eHeTHYeCKUii KOHTPOJL Pa3BUTHUSl PACTEHUM, >KUBOTHBIX M YEJIOBEKA, a
TaK)Ke (U3UOJIOTHYECKUX IIPOLECCOB, TOBEJCHUS M KOTHUTUBHBIX (DYHKLHH.
["'eHeTHUYecKre MeXaHU3Mbl cUMOMOreHe3a, MeXaHU3Mbl B3aUMOACHCTBUSA «XO35HH
— MapasuT» U «XO3MH — MHUKpoOHOM». ['eHeTHueckue acmneKkTbl KOHTPOJS U
U3MEHEeHHUsl HaClleJICTBEHHON HH(MOPMALIMK B MOKOJIEHUSIX KJIETOK U OPraHU3MOB.

Hemoncrpauunu

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



Tabauipl 1 cxembl: «IlepBbiii 1 Bropoii 3akoHbl Menzeins», «Tpetuit 3akoH
MeHzensi», «AHanu3Mpylollee ckpeluBanue», «HeromHoe I0MHHHPOBAHHEY,
«CLenIeHHoe Hacjie0BaHUe MPHU3HAKOB Y Apo3oduiby, «l'eHeTHka Toja»,
«Kapuotun  uenoBeka», «KapuoTurn — Apo30QpuibD, «Kapuotun  1THILBLI»,
«MHOXXeCTBEHHBIN a/uienn3my», «B3anmoieicTBHE reHOBY.

OGopyaoBanue: Mozenb /Ul  JEMOHCTpaluy 3aKOHOB enuHO00pa3us
rHOpUIOB TIEPBOTO TOKOJNEHHMs K pacllellleHus MPU3HAKOB, MOACHIb U
JeMOHCTpALlMK 3aKOHA He3aBMCHMOIO Hacje/l0BaHHWs IPHU3HAKOB, MOJIECJb JUIA
JEMOHCTPAIMH CLEMUIEHHOr0 HAC/Ie0BaHKs MPHU3HAKOB, CBETOBOH MMKPOCKOI,
MuKpornpenapart: «Jlpozoduiar.

Tema 13. 3aK0HOMEPHOCTH H3MEHYHBOCTH

BaauMmoelicTBUe reHOTHNa M cpeasl npu  (OpMHUpOBaHMM (EHOTHIIA.
M3MeHYMBOCTh NPU3HAKOB. KadecTBEHHBIE M KOJMYECTBEHHbIE MPU3HAKK. BuIlbi
W3MEHYMBOCTH: HEHAC/IEACTBEHHAs 1 HACJIEICTBEHHAs.

MoauduKaluuonHas H3MeH4YHBOCTh. Ponb  cpesbl B (OPMHPOBAHMMK
MoaMUKAIMOHHOM n3MenunBocTH. Hopma peakunu npusHaka. BapuannonHbii
psaa ¥ BapuauuoHHas Kpusas (B. MorannceH). CaoiicTBa MOAM(UKALMOHHOH
W3MEHYUBOCTH.

CeHoTHIMYECKass U3MEHYUBOCTh, CBOWCTBA M€ HOTUIIUYECKON M3MEHUYHUBOCTH.
Buibl TeHOTUITHUECKOI M3MEHYMBOCTH: KOMOMHATHBHASL, MY TAallHOHHAsL.

KombOuHaTUBHAS W3MEHYMBOCTH. Meio3 M I0JI0BOM Mpolecc — OCHOBA
KOMOUHATUBHOM M3MeHUUBOCTH. POjIb KOMOMHATUBHON W3MEHYUBOCTH B CO31aHNH
TeHeTHYECKOro pa3HooOpasus B Ipe/esiax OAHOro BU/a.

MyTal{OHHAsE W3MEHYHBOCTb. BuBI MyTaluid: IEHHBIE, XPOMOCOMHBIE,
resoMHble. CHOHTaHHBIE M MHAYUMPOBAaHHBIE MyTalWM. JSlaepHbie u
UTOmIa3MaTHdeckue MyTtanund. CoOMaTH4eCKHe U M0JIoBble MyTauuu. [IpuunHbl
BO3HMKHOBEHHMs MyTauuid. MyTtaredbl W WX BIMSAHHE Ha OpPraHU3Mbl.
3aKOHOMEPHOCTH MYTALMOHHOIO Ipolecca. 3aKOH TOMOJIOTMYECKUX psl0B B
HaciencrBeHHoi m3menunsoctd (H.M. BaBuios). BHesiepHas W3MEHYMBOCTH M
HaCJIEICTBEHHOCTD.

Dnucenemuxa U OSNUSEHOMUKA, POdb  INUSCHEMUHECKUX —(akmopos 6
HACTEO0BAHUU U UBMEHYUBOCTNU (PEHOMUNUHECKUX NPUSHAKOB ) OP2AHUIMOS.

JlemoHCcTpauHu

[Toprpetsi: I'. ne ®pus, B. Moranncen, H. 1. BaBuiios.

Tabnuusl u  cxembl: «Bugsl  u3MeHunBocTH», «MoaudpHKalMOHHAs
U3MEHYUBOCTHY, «KomOuHatuBHas U3MEHYHBOCTBY, «Meito3»,
«OmnonoTBopeHne», «IeHeTnueckue 3a0oneBaHus YenoBeKay, «Buibl My ranuii.

OGopyi0BaHHe: KUBble M repOapHblie dK3eMILIAPbl KOMHATHBIX PacTeHHMH,
pucyHku (pororpadum) KUBOTHBIX ¢ pa3/IM4HbIMK BUAAMH H3MEHYHBOCTH.



JlaGopaTopuasi pabora «Hccnenosanue 3aKOHOMEPHOCTEH
MoIupHUKAIIMOHHOW — M3MeHUMBOCTH. [locTpoeHWe BapHallMOHHOTO psja W
BapUaALMOHHON KPUBOWY.

Tema 14. 'eneTuka yejloBeKa

Kapuorun yenoseka. MexayHapoaHas I[porpaMma MCCIEI0BaHUs IeHoMa
gejoBeka. MeTonbl  M3y4eHMs [EHETMKM  YeJOBeKa: IeHeaJlorHyeckui,
OJIN3HEIIOBBIH, LM TOIeHETUYECKUH, MOIYJISLIMOHHO-CTaTUCTUYECKHU,
MOJIEKYJISIPHO-T€HE TUYECKUH. CoBpemeHHOe olnpejelieHue FeHOTHUIIA:
[OJIHOTEHOMHOE CEeKBEHHPOBAHUE, MEHOTUIIMPOBAHUE, B TOM HHUCIIE C [TOMOLILIO
[TL[P-ananu3a. HacneacTBenHsle 3a0oseBanus yejioBeka. | eHHbIe U XPOMOCOMHBIE
Ooyie3HH dYejoBeKa. boJjie3HW C HACIEACTBEHHOW IPENpacIioioKeHHOCThIO.
3HaueHHe MeIMIUHCKOW IeHeTHKH B MpeJOTBpALlEHUH U JIeYEeHUU MeHEeTHYECKHX
3a0oJeBaHmil yesoBexka. MeauKo-reHeTHYecKoe KOHCylbTHpoBaHue. CTBOJIOBBIE
kineTku. [ToHATHE «reHeTHYeCKOro rpys3a». JTUYECKHe acleKThl UCCIIeIOBaHUI B
00JacTH peJakTUPOBAHUSI F€HOMA U CTBOJIOBBIX KJIETOK.

['enernyeckue (akTOphl TOBBILIEHHONW YYBCTBUTENIBHOCTH YEJOBEKA K
(Gu3nIecKOMY ¥ XUMHUYECKOMY 3arps3HEHHIO OKpyKaiollen cpeabl. ['eHeTnyeckas
MpeapacIiooKeHHOCTh Yell0BEeKa K IaTOJIOTHsIM.

JdeMoHcTpanuu

Tabauipl 1 cxembl: «Kapuotun uesoBeka», «MeToAbl U3YyUEHHUSI ICHETUKH
yejoBeKay, «[ eHeTnyeckue 3a0oseBaHus YeIOBEKay.

IpakTHuyeckas paGora «CocraBieHue U aHaIU3 POAOCIOBHOMY.

Tema 15. Cesiekuusi OpraHu3mMoB

JlomMecTUKALMs M CeJIeKLMs. 3apOKJeHHE CeJIEKUMH M JOMECTUKALMH.
Vuenne H. M. Basunosa o LleHTpax NpPOMCXOXKAEGHUS M MHOroobpasus
KYJIBTYpHBIX pacteHuil. Poib cenexuumu B CO3J@aHUM COPTOB PacTeHWH W 1OPOJL
’kuBOTHBIX. CopT, T10poja, WTaMM. 3aKOH TOMOJIOIMYECKHX Psi/l0B B
HacneacTBeHHOM w3MeHuuBocth H. WM. Basunosa, ero 3HadeHune Juis
CeNEeKIMOHHON paboThl.

MeTtobl  celleKIMOHHONW paboTbl. McKyccTBeHHBIH OTOOp: MaccoBbId W
UHIVBUYaJIbHbIN. Jrarnbl KOMOMHALIMOHHON  CEJNEeKLHH. Hcnbitanne
npousBoauTesied 1o noromMctBy. OTOOp MO rEHOTUIy € IOMOLULIO OLEHKH
deHOoTUNA TOTOMCTBA U OTOOP 110 P'eHOTHUITy ¢ IoMolbio aHanu3a JJHK.

WCcKyCcCTBEHHBIM ~ MyTareHe3  Kak  METOJ  CEJIEKIMOHHOW  paboThl.
PajuanyioHHBIH 1 XUMHYECKUH MyTareHe3 KaKk MCTOYHUK MYTallUil y KyJIbTYPHBIX
dbopMm opraHu3mMoB. Vcrosib30BaHWE TI€HOMHOIO PpEJaKTUPOBaHMUs K METO/0B
pexomOuHanTHbIX JIHK 15 mosmyuenus ucxoqHoro marepuasa JJist CENeKLuH.

[Tonyuenue MOJIUTIIIONI0B. BuyTtpusuioBas rudpuamnzaims.
bnuskopojcTBEHHOEe — CKpellMBaHWe, WIM  MHOpuAWHr.  HepojcrsenHoe



cKpemuBanue, wiu ayrOpuauur. I'ereposuc u ero mpuumHbel. Mcnonb3osanue
rereposuca B cenekimu. OrnanénHas ruGpuausauus. [Ipeononetune Oecriiojius
MEXKBHIOBbIX TMOpu/10B. JJOCTIIKEHNS CeJIeKIIMU PACTEHHUH U KUBOTHBIX. « 3enénaus
PEeBONIOYUAN.

CoxpaHeHHe W M3Y4YeHUE CHETHUYECKUX PECYpPCOB KyJbTYPHBIX PACTCHHH M
MX  JMKAX ~ pOJAMYeil  AJs  CO34aHus  HOBBIX  COPTOB M ruOpuios
CENIbCKOXO3SIMCTBEHHBIX  KYJIBTYp. H3yuenue, coxpamexue u  YNpaeieHue
2EHeMUYECKUMU PeCYPCamil CeNbCKOXO3AUCMBEHHbIX U NPOMbBICIOBLIX IICUBOMHDBLX
6 YeNAX YIVUUIEHUS CYUECMBYIOUUX U COZ0AHUL HOBLIX NOPOO, NUHUU U KPOCCO8, 8
mom uucine ¢ NPUMEHEHUeM COBPEMEHHLIX Memo008 HAYHHbIX UCCAe008AHUT,
nepedoseix udell U NePCneKmuBHbIX MexHoOI02UMI.

JdeMoncTpauuu

[Toptpersr: H. Y. Basunos, Y. B. Muuypun, I'. JI. Kapneuenxo, II. IL
Jlykpsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabauiel 1 cxeMbl: «LIEHTPBI IPOUCX0XKAEHUSI U MHOTOOOPAa3Hsl KyJIbTYPHbBIX
pacteHuit», «3aKOH rOMOJOTHYECKUX Psi/I0B B HACJEJACTBEHHON M3MEHUYHMBOCTHY,
«MeTtop! cesiekiun», «Otnanéunas rudpuauzauusy», « Myrarenes».

Ikekypeuss «OCHOBHbIE METOJbI M JIOCTHIXKEHHUS CEJIEKLMM pacTeHUH |
YKUBOTHBIX (Ha CEeJIEKLMOHHYIO CTaHLMIO, [JIEMEHHYO bepmy,
COPTOMCIIBITATE/IbHBIM y4acTOK, B TEIUIMYHOE XO3SAHCTBO, B JIADOPATOPHIO
arpoOyHHUBEpPCUTETA UKW HAYHHOIO LEHTPa)».

Tema 16. Buorexuosiorusi 1 cHHTeTHYECKAasi OHOJIOrUsl

OOBeKTHI, HUCIOJIb3yeMble B OHMOTEXHOJIOTMHM, — KJIETOYHBIE W TKaHeBbIe
KYJIBTYPBI, MUKPOOPraHU3MBl, ux XapaKTepUCTHUKA. Tpaauumonnas
OHMOTEXHOJIOTHS:  XJieOomneyeHue, IMOJIYyYeHUE KHUCIOMOJIOYHBIX  IPOJYKTOB,
BUHOJeNMe. MukpoOuonornueckuii cunte3. OOBEKTbl MHMKPOOMOIOrHUECKHMX
texHoyioruii. [IponsBoicTBO Oesika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nganue TEeXHOJOrHH W MHCTPYMEHTOB LieJIeHANpaBiIeHHOr0 M3MEHEHHs M
KOHCTPYMPOBAHUSI '€HOMOB C LIEJIbIO MOJIyYEHHs OPraHU3MOB U UX KOMIIOHEHTOB,
Co/ieprKallliX He BCTpevaloumecs B NpUpoae OMOCUHTETHYECKHE ITYTH.

Knerounas uHeHepusi. MeToabl KyJIbTypbl KJIETOK M TKAaHEH pacTeHun u
xuBOTHBIX. Kpuobanku. Comaruueckas ruOpuausalds U COMATUUECKHUI
smbpuoreHes. McnonbzoBaHue raijlouioB B CeJEKLMH pacTeHui. [loayuyenue
MOHOKNOHANbHBIX aHmumen. Fcnone306anue MOHOKIOHANbHOIX U NOAUKIOHUNbHBIX
anmumen 6 MmeluyuHe. VICKyCCTBEHHOE OIUIOJOTBOpeHue. PeKoHCTpyKius
AULEKIIETOK U KJIOHUPOBAHUE JKUBOTHBIX. MeTo TpaHCIIaHTALUU si/iep KIIeTOK.

Texnonoz2uu 0300pOBNEeHUA, KY1bMUSUPOBAHU U  MUKPOKNOHANBHO2O
PA3MHOICEHUS CeNbCKOXO3AUCMBEHHBIX KYIbMYP.



XpomocomHass ¥ TeHHass WHKeHepusi. VICKycCTBEHHBIH CHHTE3 reHa U
xoHcTpyupoBanue pexombuHanTHeIx JIHK. Cozdanue mpancaennvix opaanuszmos.
JlocTHIXKEHMsI W IEPCIEeKTUBbl XPOMOCOMHOM M IEHHOM  MHXKEHEpHH.
DKOJIOTUYECKHE ¥ ITHYECKHE NPOOIeMbl TEHHON UHIKEHEPHH.

Meauimackue 6uorexHonoruu. IloctreHoMuas mudposas meauiuHa. [11IP-
nuarHoctrka. MeTaboJIOMHBIM aHaiu3, NEeHOLIGHTPUUYECKUH aHaiu3 [poreoma
yeoBeKa /IS OLEHKU COCTOSIHMSI ero 3/10poBbs. Vcrosib3oBaHHE CTBOJIOBBIX
knetok. TapretHas Tepanus paka. 3D-OuoumkeHepus ans  pazpaboTku
GyHIaMEHTATBHBIX OCHOB MEAMIMHCKUX TEXHOJIOTHH, CO3/IaHUs KOMIUIEKCHBIX
TKaHEeW COYeTaHHEM TEXHOJIOTMM TpEXMepHOro OMONMpUHTUHra U ckaddosauHra
IUTSI peleHus 3a/1a4 NepCOHATU3UPOBAHHON MEIULIMHBI.

Co3naHue BeKTOPHBIX BakIMH C Leiblo obecrnedeHuss KOMOMHMpPOBAHHOM
3amuTel 0T Bo30yaureneit OPBU, yctaHoBieHHe MOJIEKYISPHBIX MEXaHW3MOB
¢bysakiuonupoBanus PHK-conepkanmx BUPYCOB, BBI3BIBAIOMIMX 0CO00 OMacHble
3a00JIeBaHUS Y€/I0OBEKa U )KUBOTHBIX.

JdemoncTpauuu

Tabnuipl 1 cxembl: «VICroib3oBaHUE MUKPOOPraHM3MOB B IIPOMBILLIEHHOM
npou3BozcTBey, «Kilerounas nwxenepus», «l'eHHas MHKeHEPUs».

IKCeRypeusi  «bHOTEXHOJOrus — BaKHeHllas [POU3BOAUTENIbHAS CUJlA
COBPEMEHHOCTH (Ha OMOTEXHOJIOIMYECKOE NTPOU3BOIACTBO)».

11 KJIACC

Tema 1. 3apoxkiaeHune W pa3BHTHE JBOJIOUHOHHBIX MpeACTABJEHHH B
onosiorun

OpomonnonHas Tteopus Y. Jlapsuna. IlpeanoceulkM BO3HUKHOBEHHMS
nmapBuHU3Ma. JKu3Hb U HayuyHas AestenbHocTh Y. JlapBuHa.

JIBroky1me cuiibl 3BoJroLMK BiI0B 1o Y. JlapBuHy (BbICOKasi MUHTEHCMBHOCTh
pasMHOXEHHMSI OpraHuW3MOB, HAaCJIeJCTBEHHas H3MEHYMBOCTb, Oopbba 3a
CYLIECTBOBAaHME, ECTCCTBEHHBIN U UCKYCCTBEHHBINH 0TOOP).

Odopmnenue cunrerndeckoi teopun s3Bomounu (CTD). HeltpanbHas
teopust sBoounu. CoBpeMeHHas  IBOMIOLMOHHAs  Ouoslorusl.  3HayeHue
9BOJIFOLIMOHHON TEOPUH B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHOH KapTHHBI MUPA.

JdeMoHcTpauuu

[Toptpetsr: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kiosbe, Y. [lapsun, C. C. Yersepukos, WM. W. llImanbraysen, k. XonaeiH, /1. K.
benses.

Tabmuubr u cxemsl: «Cucrema xuBo mnpuponasl (mo K. Jlunuero)»,
«JlectHuma oxuBbIX cymecTB (o Jlamapky)», «Mexanusm (GopMHUpPOBaHMSI
npucnocoOJeHuit y pacTeHud M KUBOTHBIX (mo Jlamapky)», «Kapra-cxema



mapuipyTa nyreuectsus Y. lapsunay, «Haxoaku Y. dapBunay, «®opmbl 60pb0bI
3a cymiecTBoBaHue», «llopoasr romyGeii», «MHuorooGpasue KyabTypHbIX (opwm
KarycTeD», «[1opoibl JOMAIIHUX KUBOTHBIX», «CXxema 06pa3oBaHUsl HOBBIX BUIOB
(mo Y. Jlapsuny)», «CxemMa COOTHOIIEHHS MIBWKYIIMX CHJI 3BOJIOLUKY,
«OCHOBHBIE 10JI0/KEHUS] CHHTETHYECKON TEOPUH IBOJIIOLIUMY.

Tema 2. Mukpo3Bo/IIOUUs H €€ pe3y IbTaThbl

[omynsinst Kak snemMeHTapHas eMHMLA 3BooLKUH. CoBpeMeHHbIe MeTO bl
OLEHKU TIeHEeTHYECKOro pasHooOpasus M CTPYKTYypbl mnomynsuuil. Mamenenue
reHo(OHNa NOMYJSIMKM KaK 3JIeMEHTAPHOE 9BOJIIOLUOHHOE SIBJIEHHE. 3aKOH
reHetuyeckoro pasHosecus JLx. Xapau, B. BaiinGepra.

OnemenTaphbie  (GaKTOphl (ABHXKYIIME CHIIBI) BOMIOUMH. MyTalHOHHbI
npouecc. KomOunaruBHas —wusmeHuuBocTh. JIpeiid reHoB —  ciyuaiinbie
HEHANpaB/ICHHbIE  M3MEGHEHHMs 4acToT amleied B nomyasuusx.  Dddext
OCHOBaTeNisl. Idpexm Gymoiiounozo 2opaviuika. CHUMNCEHUE 2eHemuyueckooo
pasHoobpasus. npuuunsl u credcmesus. Ilposenenue sggexma Opeiigha 2eros 6
bonowux  u  maneix  nonyrsyusx.  Murpamun.  V3ousims [IOTTYJISILIAM
reorpauyeckas (pocTpaHcTBeHHas ), GHOJIOrHYecKas (PenpoyKTHBHaS ).

EcrectBeHHbIli  0TOOp — HanpaBisiolMi  (GaKTOp IBOJIOLKH. dopmbl
€CTECTBEHHOIro  oropa:  ABMXKYIIMH, CTAGHINH3UPYIOLWIMH,  pa3pbiBaIOLLHI]
(nu3pyntusHbii). Ilos0Boi 0T6Op. BO3HMKHOBEHHE M 3BOJIOLMS COLMUAILHOIO
MOBEAEHUS KUBOTHBIX.

IIprcrocobieHHOCTE  OPraHU3MOB — Kak — pesysibTaT — MUKPOIBOMIOLIAH.
BoshukHOBenne — npucrocobieHuii  y  OpraHu3MOB. Apomopho3sl  u
uauoananrauuu. Ilpumepsl npucnocobieHuit y opraHM3MoB: mMopdolioruueckue,
(usnosnoruyeckie,  OHOXMMHYECKHe,  rOBeAeHYeCKHe.  OTHOCHTENLHOCTS
IIPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xpurepum u crpykrypa. BumooGpaszosanue Kak pe3yJibTaT
MHKPOSBOMIOUMH.  M30msiiusi — KiIr04eBo# (akTop BHI000pa30BaHHus. [Tyt w
C1r10co0Obl BH/1000pa30BaHus: aJJIoNaTpUYECKoe (reorpaguueckoe),
CHMIIATPUYECKOe  (PKOJIOTrHYEecKoe), «MTHOBEHHOE) (MOIMIION AU 3ALLHS,
rubpuau3anms). JIMMTenbHOCTS IBOMOLMOHHBIX IPOLECCOB.

Mexanusmsl popmupoBanus GHOIOrHYECKOrO pa3zHooOpasusi.

Pone  sBomonuonHoit  6uosnorun B paspaboTke HayuyHbIX METO/O0B
CoXpaHeHHs1 OHOpazHooOpasks. MUKPOIBOMIOLUS U KOSBOJIOLIHS NapasuToB U UX

Xo3sieB. Mexanusmbl ()OpMUPOBAHUS YCTONYMBOCTH K AHTHOMOTHKAM 1 CrocoObI
OOpBOEI ¢ Heid.

Jdemouncrpauun
[oprpersi: C. C. YerBeprkos, D. Maiip.



Tabnuipl U cxeMbl: «MyTauvoHHas W3MEHUMBOCTHY, «llomynsunonHas
cTpyKTypa Buaa», «Cxema nposiBienus 3akoHa Xapan—BainOepray, «/lpuxkyuine
CHJIBI IBOJIIOLUMY, «DKOJOrMYECcKas H30JSUMs IMOMMyIsALUid CeBAaHCKON (opesny,
«[eorpaguueckasl M30JSALMS  JIMCTBEHHMIBI CHOMPCKOW M JIMCTBEHHMLIbI
naypckoit», «[lomynsiuoHHbIe BOJIHBI YUCIEHHOCTH XHUIIHUKOB U XKepTB», «Cxema
IEeUCTBUSL €CTECTBEHHOro ordopa», «®Dopmbl OOpeOBI 3a CyIIECTBOBAHHEY,
«HpycTpraibHblil MenaHu3my, «KuBele uckonaembiey», «I[IokpoBUTEIbCTBEHHAS
oKpacka JKUBOTHBIXY, «Ilpenynpexnatouias oKpacka YKMBOTHBIX»,
«Duznonoruueckue azanrauun», «llpucnocobnenHocTs opraHusmMoB U - eé€
OTHOCUTENBHOCTEY, «Kpurepuu Buma», «Buab-nBoiHuku», «CTpyKTypa Buja B
npupoje», «Crocobsl BumooOpazoBaHus», «leorpaduueckoe BUHI00OpazoBaHHe
TpEX BHIOB JaHJblllely, «DKojoruueckoe BHUA000Opa30BaHHWE BHIOB CHHHLY,
«[Tonurion/ibl pacteHuit», «KanyctHo-pejieuHblii riOpUL».

O6opyaoBaHue: repbapuu pacTeHUi, KOIIEKIMH HACEKOMbIX, Yyyesa MTHIL 1
3Bepeil ¢ IpUMepaMy pas3/IMYyHbIX IPHUCIIOCOONEHUM, Yydesa IITHLL W 3Bepeu
pasHBIX BUJIOB, repbapul pacTeHWi OMM3KUX BHJOB, 00pa30BaBLIMXCH
pa3IMYHBIMU CIIOCOOAMH.

JlaGoparopuasi pa6ora «BblsiBIeHHe W3MEHUMBOCTH y ocobeil oaHOro
BUIAY.

JlaGoparopuass  paGora  «llpucrnocobGnenuss  OpraHusmMoOB W HX
OTHOCHUTEJIbHAs L[e1ecO00pa3sHOCTbY.

Jla6oparopuass paGora «CpaBHEHHE BHJIOB 10 MOP(HOIOrHUECKOMY
KPUTEPUIO).

Tema 3. MakposBo/ouHs H €€ pe3y/ibTaThl

MeTo/ibl  M3yueHHss MakposBoiouuu. llaneoHTosornyeckue  MeTObI
usydenuss oosmoin. [lepexonnsie  GopMbl U QUIOTEHETHYECKHE  PSAJIbI
OpraHU3MOB.

Buoreorpadguyeckue MeToAbl H3ydeHus sBoitounu. CpaBHeHue (GJoOpbl H
dayHsl MaTepuKOB KW OCTpOBOB. buoreorpadpuueckue obGnactu 3emiid. Bujbi-
SHIAEMUKH U PEITHKTHIL.

DMOPHOIOTHYECKHE W CPABHUTEIBHO-MOP(ONIOrHYecKre METO/Ibl U3y4eHMUs
IBOJIIOLMK. | 'eHeTHYeCcKHe MeXaHU3Mbl 93BOJIIOLMKA OHTOrEHe3a M [OSBJIEHHS
SBOJIIOIMOHHBIX ~ HOBIIECTB. [ OMOJIOrMYHBIE W  QHAJIOIMYHBIE  OPraHbl.
PynumeHnrapHble  opraHsl M aTaBuU3Mbl.  MoueKyaspHO-reHeTUIecKue,
OuoxuMHYeckre W MaTeMaTH4yeckue  MeTOAbl  M3Y4YeHUS  JBOJIOLMH.
['omosioruutbie reHbl. COBpeMEeHHbIE METOJblI MOCTPOCHUS (PUIIOreHeTHYECKHX
JI€PEBbEB.

XpPOMOCOMHBIE MyTaLIUH U IBOJIIOLMS TeHOMOB.



O61me 3aKOHOMEPHOCTH (IIpaBWiIa) 3BOMMOUMK. [Ipuryun cmenvl @ynkyuil.
HeoGpartumocTh 2BOMIOLHA. AJANTHBHAsA pajauaiis. HepaBHOMEPHOCTh TEMITOB
9BOJIIOLIUH.

JleMOHCTpPaLHH

IToprpersi: K. M. Bap, A. O. Kosanesckuit, ®. Miosiep, 3. I'ekkeb.

Tabnuubl 1 cxembl: «PUIOreHETHUECKUH P JOMWAaN», «APXEONTEPUKCY,
«3BeposyObie  smepbl»,  «Crerouedansy,  «Punuodutsny,  «CemenHble
MaTOpOTHUKMY, «Buoreorpapudeckre 30HbI 3eMin», «/Ipei( KOHTHHEHTOBY,
«PenukTe», «HauanbHple cTagud SMOpPHUOHANIBHOIO Pa3sBUTHUS TO3BOHOUYHBIX
JKUBOTHBIX», «[OMOJOrMYHBIE W aHaJOTHUHbIE OpraHe», «PyJIHMeHTHI»,
«ATaBH3MbI», «XPOMOCOMHbIe HAOOpBI 4YeNOBeKAa M MMIaH3e», «liaBHbIe
HalpaBJIeHUs BOMOLUKWY, «OO1IHe 38KOHOMEPHOCTH 3BOJIIOLIMHY.

O6opy/loBaHue: KOUIEKUMH, repOapuu, MYyJIsHKA MCKOMAaeMbIX OCTATKOB
OpraHu3MOB, MYJISKH IOMOJIOTHYHBIX, aHAJOTHYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIMHA HACEKOMBIX.

Tema 4. [lpoucxoskaeHue u pa3sBUTHE ;KH3HH HA 3emJie

HayuHble THNOTE3bl [POMCXOXKACHMS JKM3HM Ha 3emie. Aluorenes u
naHcrepmusi. JloHayuHble [PeJCTaBIeHHUs O 3apOXKAEHUH XKU3HU (KpealMOHU3M).
[UroTesa MOCTOSHHOIO CaMO3apOoXK/IeH s )KU3HU U e€ onpoBepikeHue onbiramu O,
Pemu, JI. Cniasmtanuanu, JI. Tlacrepa. IIporcxoix/IeHUe )KU3HU 1 aCTPOOUOIIOT 1S

OcHOBHBIE ITarbl HEOpPraHMYECKOU IBOJIIOIUH. [TnanerapHas
(reosoruueckasi) 9BoJOLMsA. XuMUYeckas dBOMOLMS. AOMOTEHHbIA CHHTE3
opraHMueckux BellecTB U3 HeopranumdeckuX. Ombir C. Mutepa u I'. FOpwu.
O6pasoBanue noauMepoB u3 MoHomepoB. Koamepsatnas runoresa A. .
OnapuHa, rurnoTesa rnepsuuHoro Oynasona k. XosaelHa, reHeTU4YecKas rurnoresa
I. Ménmnepa. PuGosumer (T. Yex) u runoreza «mupa PHK» V. I'mabepra.
dopmuposaHue MeMOpaH U BO3HUKHOBEHHE IIPOTOKIIETKH.

Ucropust 3emsin ¥ MeToiasl e€ usydeHus. Vckomaemble opraHumyeckue
octaTkd. I'eoxpoHosoruss u eé wmerodbl. OrHocHTenbHas M abcosoTHas
reoXpOHOJIOrHsl. ['eoXpoHOIOrHuecKas 1IKaja: 0HbI, 3pbl, MEPUO/IbI, TTOXH.

HawanpHble »Tambl opraHudeckoit ssomonuu. IlosBneHune W 3BOMOLIKS
MepBBIX KIETOK. DBOJIONMS MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX IKOCHCTEM.
CoBpeMeHHble MUKpOGHbIe GHOTUIEHKM KaK aHaJlor MepBbIX Ha 3emjie cOOOLIeCTB.
Crpomatosuthbl. [IpokapuoThl U 3yKapUOTHI.

ITpoucxoxaenue 3yKkapuot (cumbuoreHes). DBOTIOLMOHHOE MTPOUCXOKICHHE
BUpPYcOB. [lpoucxoikaeHne MHOTOKJIETOYHBIX OpraHu3mMoB. Bo3HuKHOBeHHE
OCHOBHBIX 'PYIIIT MHOIMOK/JIETOYHBIX OPraHU3MOB.

OCHOBHbIE HTarlbl HBOJIOLUKM BbICIIMX pacTeHUi. OcHOBHblE apoMop(do3bl
pacrenuii. Bbixos pacteHuit Ha cyury. IlosBieHuwe CrOpPOBBIX pacTeHHH |



3aBoeBaHue MMM cylud. CemeHHble pacteHusi. [IpouMcXoxaeHHe 1BETKOBbIX
pacTeHHUM.

OcCHOBHbIE 9Tallbl BOJIOLMM KMBOTHOro Mupa. OCHOBHbIE apoMop(o3bl
KUBOTHBIX. Benjckas dayna. KemOpuiickuil B3pbIB — MOSIBJIEHHE COBPEMEHHBIX
TUnoB. [lepsbie XopaoBble KUBOTHBIE. JKU3HDb B BOZE. DBOIIOLMS 103BOHOUYHBIX.
[Ipouncxoxnenne ampudbuit u pentunuit. [IpoucxoxaeHue MIEKONUTAIOLIMX M
nruil.  [IpuHuoun  kmoueBoro apomopdosa. OcBoeHHe OGECMO3BOHOUYHBIMU U
IIO3BOHOYHBIMM KMBOTHBIMH CYLIH.

Pasputue >xu3HM Ha 3emsie MO %paM M TIE€PUOAAM: apXei, MpoTepo3oi,
najeo3oi, Me3030H, kalHO30M. OOmas XxapakTepucTHKa  Kiumara |
reoJIOrHYeCcKnX npoueccos. IlosBieHre M pacuBeT XapaKTEPHBIX OPraHW3MOB.
YrieobpasoBaHue: ero yc/l0BHUsl U BIMSHUE Ha Ia30BbId cOCTaB aTMocdephbl.

MaccoBble BbIMUpaHHsl — 9KOJNOrMYECKHe KPHU3UCHI mpouuioro. [Ipuyunsl u
CII/ICTBHS MACCOBbIX BbiMUpaHUH. COBpeMEHHBIH 3KOJIOTHYECKUH KPU3MC, €ro
ocobennoctu. IIpobGiiema coxpaHenus: GuopazHooOpasus Ha 3emile.

CoBpemeHHasi cucrema opraHudeckoro mupa. [IpuHUMOBI Kiaccudukanum
Oopranu3mMoB. OCHOBHbIE CHCTEMAaTHYECKUe IPYIIIBI OPraHHU3MOB.

JdemMoHCTpanuu

Ioptpetsl: ®. Pepu, JI. Cnannanuanu, JI. Iacrep, . M. Meunuxos, A. U.
Onmnapus, JDx. Xonpeiin, I'. Ménnep, C. Musep, I. FOpwu.

Tabauus: u cxemsr: «Cxema onsita ®@. Pequy», «Cxema omnbita JI. [lactepa 1o
U3YYEHHUIO camo3apokaeHusi xusHu», «Cxema onbita C. Mwumepa, I'. FOpu»,
«DT1anbl  HeOpraHW4eckod  sBomouunM»,  «[eoXpoHONOrHYecKas  IIKaiay,
«HavanpHble sTanbl opraHuueckoi sBosouumn», «Cxema oOpa3oBaHUs yKapuOT
nyTéM cumOuorenesa», «Cucrema KUBOH npupoab», «CTpoeHHe BHpycay,
«Apomopo3sbl  pacteHuity, «PuHnoduth», «OAHOKIETOYHBIE BOJOPOCIIWY,
«MHorokneTouHbie Bogopocin», «Mxu», «[lanoporHukn», «[osoceMeHHbIe
pacreHus», «OpraHbl LBETKOBBIX pacTeHui», «Cxema pa3BUTHSI KHBOTHOI'O
Mupa», «Apomopho3bl KUBOTHBIX», «[lpocreiiimme», «KuinednomnomocTHbiey,
«I[Tnockue HepBUY, «HirieHucroHoruey, «Pb10bI», «3eMHOBO/IHbIEY,
«IIpecmbikaronmecsi», «lltuupy, «Mnekonuraronme», «Pa3BuTue KU3HU B
apXencKon spe», «Pa3BuTHe )XKU3HU B MPOTEPO3OHCKON dpe», «Pa3BuTHe KU3HU B
ajIe030MCcKOM dpey, «Pa3BuTHe KU3HU B Me3030MCKOH 3pe», «Pa3BuTHe KU3HH B
KaiHo30McKol spe», «CoBpeMeHHast cucTeMa OpraHHYeCKOro MUPay.

O6opyaoBanue: repGapuu pPacTeHHl pPa3IMUYHBIX OTAEIOB, KOJIEKIMH
HACEKOMBIX, BJIQJKHBIE [IperapaThl d)KUBOTHbLIX, PAKOBHUHBI MOJITIOCKOB, KOJUIEKIIHH
UITIOKOXKHMX, CKEJIEeThl [MO3BOHOYHBIX JKMBOTHBIX, dydesnga TNTHIL M 3Bepei,
KOJIJICKLIUH OKAMEHEJIOCTEH, TI0JIe3HBIX HMCKOMAeMbIX, MYJSI)KH OpraHMYeCcKHX
OCTaTKOB OPI'aHU3MOB.



Bupryanbnass  s1aGopatopuas  paGora «MozenpoBanue  OnbITOB
Musiepa—tOpu 1o u3ydenuio abuoreHHoro cunTesa OpraHUYeCKHUX COeAMHEHHUI B
NEPBUYHON atMochepey.

JlaGoparopuas paGora «M3yueHue U OIHMCAHHE MCKOMAEMBIX OCTATKOR
JPEBHUX OPTaHU3MOB.

HpaktTuyeckan paGora «M3yuenue ocobeHHOCTEI] CTPOEHHUs pacTeHHM
Pa3HBIX OT/IC/IOBY.

IIpakTuyeckas padora «M3yuenue ocobeHnocTeit CTPOEHHUS MTO3BOHOYHBIX
JKUBOTHBIX,

Tema S. IIpoucxoskaenue yeioBeka — aHTpPOMNOreHes

Pazzienbl v 3aaun anTponosoruu. Metossl AHTPOIIOJIOTHH.

CraHoBiienye npencTaBieHuil 0 MPOMCXOXKICHHM YelOBeKa. Penurnosneie
Bo33peHHst. COBpeMeHHbIe Hay4YHbIE TEOPUH.

CxoncTBo uenoBeka ¢ KUBOTHBEIMU. CHCTEMATHYECKOE [OJIOKEHHE yesloBeKa.
CBuzeTenscTBa  CXOACTBA  YeIOBEKA ¢ IKHBOTHBIMHU: CpaBHHUTEJIbHO-
Mopdosoruueckue, >MOpuoIoruyecKue, (usnonoro-6uoxumuyeckue,
noBefeH eckHe. OTINYNS YelloBeKa OT JKMBOTHBIX. [TPAMOXOKIEHUE H KOMILIeKC
CBA3AHHBIX C HUM IpHU3HAKOB. Pa3BUTHE ros0BHOTO MO3ra u BTOPOW CUIHaAJIbHOM
CUCTEMBI.

JBroKyume cuibl (GakTopbl) aHTpoOreHesa: OuosioruYecKue, couuabHble.
CooTtHomenne GHONOTMYECKUX U COLUATBHBIX (akTopoB B anTponorenese.

OcHOBHBIE CcTazuyu aHTponoreHesa. Panmue YeJI0BeKOOOpa3Hble 00e3bsHbI
(IIPOKOHCYIBI) ¥ paHHHME MOHTU/BI — OOLIHE IIPEJIKU YeJIOBEKOOOpasHbIX 00e3bsIH U
JIOZIeH. ABCTPANONUTEKH — JIByHOTHE TpeaKy ogeit. Yenosex YMEJIBIH, nepBbie
M3TOTOBICHHS OPyaui Tpyna. YesoBex NpsIMOXOASIUIMIA U TIePBbI BBIXOM H0/eiH
38 mpeneist  AQpuku.  YenoBek  reiimensbeprokmii  — o0t npesok
HCAH/CPTAJILCKOTO Ye/IOBEKa M YejloBeKa pasyMHOro. YesoBek HeaHIepTaibCKuii
Kak BHJ JIIO/IEH XOJIOAHOro Kaumara. YesnoBeK pa3yMHbIii COBPEMEHHOI'0 THIIA,
ACHUCOBCKHUH  YEJIOBEK, OCBOGHHE KOHTHMHEHTOB 13a npexenaMu - Adpuku.
[Taneorenerrka u najseoreHOMUKa.

OBOJIIOLIMSL COBPEMEHHOTO YesloBeka. EcTecTBeHHbIIH OTOOp B MOIYJ/ISLMSIX
desnoBeka. MyTallMOHHBIN mpouece u nonumMopdusm. IlonynsuuonHsie BoOJHBI,
Apeiip reHoB, MUrpalms U «dGGEKT OCHOBATENSY B TOTYJIALIMAX COBPEMEHHOTO
YeJioBeKa.

Yenopeueckue pacwl. [Tomsitue o pace. bonbmme pace: eBponeousnas
(eBpaswuiickasi), ABCTPalIO-HETPOUHAs  (9KBATOPUAIbHAS),  MOHIOJIOMIHAS
(asmatcko-amepukanckas). Bpems u IIyTH paccelIeHHsl 4YesoBeKa [0 IuiaHeTe.
EnnnerBo  yenoBeueckux  pac. Hayunas  mHecoctositenbHocTs  pacusma,
[TpucniocoGiennocts uenoBeka K PasHBIM  YCIIOBMAM OKpYIKaloLllei cpebl.



Bnusitue reorpapuueckoit cpeapl u  apeiida reHoB Ha MophOIOrHiO M
buznonoruio yeaoBekxa.

Mexaucumniuinapaple  MeTobl B (pu3Mveckol  (GHONOTHYECKO)
aHTPONONOrWK.  DBOJIOIMOHHAS ~ AHTPONOJIOTHS W MAlCOAHTPOIIOIOTHS!
YEJIOBEUECKUX MOIYJIAMA. broconuanbHble UCCIEN0BAHKS MPUPO/bI YeI0BeKa.
Hccnenosanne K03BOOLMK OHONIOMMYECKOrO M COLMATBHOTO B YeJIOBEKe.

JdemoHcTpauuu

Hoptpersi: Y. Jlapsun, JI. Jlukwu, 5. 5. Poruuckuit, M. M. I'epacumos.

Tabunuibl u cxembl: «MeTozbl aHTPOIIOI0rUKM», «["0I0BHOM MO3r YeloBeKay,
«YenoBekooOpasuble 00e3bsiHbl», «CKeleT dYeloBeKa M CKeJIeT LUMMIIAH3ey,
«PynuMeHTbI U aTaBU3MbD», «/IBHIKYILHE CHIIBI AHTPOTIOTEHE3aY, « DBOMIOLHOHHOE
ApeBO  yesloBeka»,  «ABCTpajonuTek», «YenmoBek  yMmenblit», «Yenosek
IpAMOXOAILMIY, «/leHncOoBCKUH YenoBek» «Heannepranbibly, «KpoMaHbOHIbY,
«IIpenxu uesioBeka», «ITaribl IBOJIOLMHU YeI0BeKay, «Pachl yesoBekay.

OGopynoBanue: MyJIsKM — OKAMEHEJOCTEH, MpeAMETOB  MaTepUaibHOM
KyJIbTypbl — [IPE/IKOB  4eloBeKka, penpoaykumu (dororpadum) kaptun ¢
MHQOIOTHYECKUMM M OMOIEHCKUMH  CHOXKETaMH  MPOMCXOXKAEHHUS  uesloBeKa.
(oTorpaduu HaXo10K UCKOTIAEMBIX OCTATKOB YeJ0BeKa, CKeJleT YeloBeKa, MOIe b
yepena 4ejloBeka M 4yepena LIMMIIAH3€, MOJEAb KHCTH YEJIOBeKA M KHUCTU
IIMMITaH3€e, MO/IC/IH TOpca NPeJIKOB YejioBeKa.

JlaGopatopuas paGora «M3yuenne ocobGeHHOCTEH CTpoeHHs —cKeleTa
4€JI0BEKa, CBA3AHHbIX C MPAMOXOMKIEHHEM.

Ilpakruyeckas paGora «M3yueHue 3KONOrHUECKUX afanTaLKi YeI0BeKay.

Tema 6. Dxosorusi — Hayka O B3aHMOOTHOLIEHHSIX OPraHH3MOB M
HA/I0PraHU3MeHHbIX CHCTEM ¢ OKpYJKaloulei cpeaoii

3apox/ieHue U pasButhe 3konoruu B Tpyaax A. [ym6onsara, K. ®. Pyise,
H. A. Cesepiiosa, D. I'ekkensi, A. Tencnu, B. H. Cykauépa. Paszensl u 3anaun
5KosIorHU. CBsI3b YKOIOTUH C IPYTUMH HAyKaMH.

Metobl sxosorun. [loseBble HaOMOAEHHA. DKCIIEPUMEHTHI B JKOJIOTHMU:
IpUpoaHble i Jaboparopubie. MozeaupoBaHne B JKOJOTMH. MOHUTOPHHT
OKpYKaloLCH Cpe/ibl: JIOKAJIbHbIH, PErHOHAIBHBIN U IJ100abHbIH.

3HayeHWe  JKOIOTMYECKHX 3HAHMHM 118  4YesloBeka. DKOJOrHYecKoe
MHPOBO33pEHME KaK OCHOBA CBs3eH uesoBeYecTBa ¢ MpUpojoit. PopMUpoBaHUe
3KOJIOTHYECKOH KYyJIbTYpbl M 9KOJIOTHYECKOM IPAMOTHOCTH HaceseHH s,

JdeMoHcTpauuu

Hoprpersi: A. I'ymGonpar, K. ®. Pynse, H. A. Cesepuos, D. Iekkenn, A.
Tencan, B. H. Cykaués.

Tabnuubl 1 cxemsl: «Pa3aens 9KoJiorumy», «MeTtosbl sKosoruny, «Cxema
MOHHUTOPHUHIA OKPYIKaIOLEH Cpemasy.



Jlaboparophasi pabora «H3yuenune METO/10B IKOJIOIMYECKUX
MCCIIeI0BaAHU Ty,

Tema 7. OpranusmMsl u cpea oOGUTAHHS

OKouornyeckre (pakTopel ¥ 3aKOHOMEPHOCTH X AedcTBus. Kinaccubukarms
9KOJIOTHYECKHX (hakTOpoB: abuoTHuecKue, GHOTHYECKKe, aHTpororeHHble. Obmue
3aKOHOMEPHOCTH JIeHCTBHS dKomorndeckux ¢axropos. Ilpasuino munumyma (K.
[npenresib, 0. JIu6ux). TonepanTHOCTb. DBpUOMOHTHBIE M CTEHOOHOHTHbIE
OpraHU3Mbl.

Abuoruueckue Qakropel. CBer kak sKojorudeckuit dakrop. JleiicTBue
Pa3HBIX y4acTKOB COJIHEYHOIO CIEKTPa Ha OpraHu3Mbl. DKOJIOTHYECKHE IPYIIbI
PacTeHHH W JKMBOTHBIX 10 OTHOIIEHWMIO K cBery. CHMrHambHas poib CBeTa.
DoTOonEPHO/IU3M.

Temmnepatypa kak okosnoruyeckuit Qakrop. [leiicTBhe Temreparypsl Ha
opraHusmbl. llofikuniorepmHble U roMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxuocts kak okonormueckmii dakrop. Ilpucnocobnenus pacrenuii
noJAepxkKaHuio BoJAHOro Oananca. Knmaccudukauus pacTeHuit 1Mo OTHOLIEHHIO K
BoJe. [Ipucriocobiienys KUBOTHBIX K H3MEHEHHIO BOJHOTO pex1Ma.

Cpeabl oOMTaHMs OpPraHM3MOB: BOAHAS, HA3EMHO-BO3LYLIHAS, [OYBEHHAA,
ryOMHHAs — 110/IIIOYBEHHAS,  BHYTPUOpPraHM3MeHHas.  DU3NKO-XMMUUECKUE
OCOOGHHOCTH cpejl OOMTaHMs OpPraHu3MOB. [IpHUCTOCOGIEHHS OPraHM3MOB K
JKU3HH B pa3HbIX cpejax.

Buonornyeckue putmel. BHemHue ¥ BHYTpeHHHE PHTMBI. Cyroutble u
roau4Hbie puT™Mbl. [lpucnocoGieHHOCTs OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM
YCIIOBUH JKU3HM,

JKusnennple Qopmbl  opranusmoB. [IOHSTHE © IKM3HEHHOI dopme.
JKusnennvle GopMbl pacTeHuit: epeBbs, KyCTapHUKH, KyCTapHUYKH, MHOT'OJIETHHE
TpaBbl, OJHOJeTHUE TpaBbl. JKu3HeHHbIe (OPMBI KHBOTHBIX: THAPOOUOHTSI,
reo0HOHTBI, a3p00HOHTEI. OCOGEHHOCTH CTPOCHUS U 06pa3a KU3HH.

buotunueckue (hakTopsl. Bubl OMOTHYECKUX B3aUMO/ICHCTBHIA:
KOHKYPEHILHS!, XMILHWYECTBO, CUMOKO3 U ero ¢opmsl. Tapasutusm, koomnepars,
MYTyalli3M, KOMMEHCaIM3M (KBapTUPAHTCTBO, HaxIebHnuecTBO). HeTpohuueckue
B3aUMOJCHCTBHs  (Tommueckue, (opudeckue, habpudeckue). 3HaueHHe
OMOTHYEeCKMX  B3aMMOJCHCTBHM s CcyllecTBOBaHUS OpraHu3MOB B Cpeje
oburanus. I IpuHIMIT KOHKYPEHTHOTO UCKITIOYEHHS.

demoncrpauuu

Tabmuubr u cxembl: «Dkonoruueckue (akrope», «CBeToBOIi criekTp,
«DKOJIOTUHECKHE IPYIIIIbl JKMBOTHBIX 110 OTHOLICHHIO K cBeTy», «TermnokpoBHbIe
KHBOTHBIC», «XOJIOAHOKPOBHBIE JKMBOTHBIE», «DU3MONOTHYECKHE aNanTalHy



KUBOTHBIX», «Cpe/bl  oOutaHusi opraHusmMoB», «Buonoruyeckue puTMbI»,
«KusHeHHble  opmbl  pacTeHuil», <« KusHeHHble  (GOPMBI  KMBOTHBIXY,
«JKocHcTeMa [MPOKOTUCTBEHHOTO JIecay, « DKOCUCTeMa XBOMHOTO Jiecay, «Llenu
OdTaHusy, «XuiHuuectBo», «llapazutuzm», «Konkypenuus», «Cumouosy,
«KomMmeHcannsmy.

Ob6opynoBanue: repbapud pacTeHHil ¥ JKMBOTHBIX, MPUCIIOCOGIEHHBIX K
BIMSIHUIO  Pa3jIMYHBIX 9KOJOIHYECKMX (DAaKTOpPOB, repOapud CBETONOOUBbIX,
TEHENIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHH, CBETOMIOGHUBBIE, TeHeTOOUBbIC M
TEHEBBIHOC/IMBbIC KOMHATHBIC PACTEHUs, repOapuu U KOJUIEKIIMUA TEIUIONOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOHYMBBIX pacTeHHH, 4ydesa MTHUL U 3Bepel, repdapuu
PacTeHM, OTHOCALIMXCA K rurpoduraM, kKcepoduram, Me30o(puTaM, KOMHATHbIE
PacTeHMs NaHHbBIX IPYIII, KOICKIMH )KHUBOTHBIX, OOMTAIOIINX B pasHbIX cpejax,
repdapud W KO/UIGKLMH pacTeHHil M IKUBOTHBIX, 06/aNarOILUX yepTaMu
MPUCTIOCOOIEHHOCTH K CE30HHBIM H3MEHEHHMSM YCIOBUIl IKU3HH, repbapuu u
KOJUIEKLIMKM PACTEHHH M JKUBOTHBIX PaslTHYHBIX JKU3HEHHBIX (BOPM, KOJJICKIIUHU
JKUBOTHBIX, YHACTBYIOUIMX B Pa3IMYHBIX OMOTHYECKUX B3aUMOIEHCTBUSIX.

JlaGopatopuasi paGora «BbisiBieHre NpUCIIOCOBICHNMIA OpraHu3MoOB K
BIIUSIHUIO CBETA.

JlaGoparopuasi pabora «BeisiBieHre npUCIIOCOGIEHUIT OpraHu3MoB K
BIIMSIHMIO TeMITepaTyphiy.

JlaGopatopuass paGora «AnHaToMUuecKHe OCOOGEHHOCTH pacTeHuH U3
Pa3HBIX MECT OOMTAHUS.

Tema 8. Jxojiorusi BUAOB H nonyasiumii

DKoJlornveckue XapaKTEePUCTUKU MOILYJISILIVH. [onynsuus Kak
buonoruyeckas cucrema. Posib HEOTHOPOLHOCTH cpelbl, Gpusnueckux 6apbepoB U
ocobeHHOCTEl OHOIOrHK BUIOB B (hOPMHPOBAHHH MPOCTPAHCTBEHHON CTPYKTYphI
nonynsuyi.  OCHOBHBIC [10Ka3aTeNH IOMyJALUN: YHCIEHHOCTS, [JIOTHOCT,
BO3pacTHas W MoJoBas  CTPYKTypa, POXKAAEMOCTb, NPHPOCT, TEMI pOCTa,
CMEPTHOCTb, MUTPALIMS.

OKosoruyeckas CTpykrypa nomynsimy. OLeHKa YuCIeHHOCTH MOIYISILIUH,
JlnHamuKa nomynsuMn W e€ perynsuus. BHOTMYecKMil mOTeHIHMAN TIOMYJISILIM K.
MonesnpoBanue iMHaMUKH Oy Isimu. Kpusble pocTa umMcIeHHOCTH MOTYJISILIHH.
Kpusble BbkuBaHus, Perynsius 4HcIeHHOCTH MOMyJIAUUA: posib (HaKkTOpoB,
3aBUCALLIMX W HC 3aBUCSLIMX OT IJIOTHOCTH. DKOJIOTMYECKHE CTPAaTEeruy BH/IOB (I- U
K-crparerun).

[lonsitue 06 sKosornyeckoit Huiue Buaa. MecTooGUTaHMeE. MHoromepHas
MOAEIL dKosoruveckoi Huim Jhik.M. XarunncoHa. Pasmepsl akomoruueckoii
Huw. [lorenmaibyas U peanu3oBaHHas HULLIY,



Bun kax cucrema nonynsiinii. Apeansl BMIOB. BUIBI M HX KM3HEHHBIE
CTpaTeruu. JKOJOIMYECK1E IKBUBAJIEHTHI.

3aKOHOMEPHOCTH [MOBEACHHs M MHUIpalUii JKUBOTHBIX. BHOIOrHuUecKue
MHBA3HH Yy KEPO/HBIX BH/IOB.

JdemoncTpaunn
Ioprper: /Ix. M. Xarunncon.
Tabanubl 1 cxembl:  «DKONOrHYeCKHe XapakTEPUCTHKH  TOMYISLMNY,

«IIpocTpaHcTBeHHas  CTPYKTypa — NONyJIsium», «Bo3pacTHble  mHpamubl
nonmynauuu», «CKOpOCTh — 3aceleHMst IOBEPXHOCTH 3eMIM  PasiHuHBIMH
opraHusMamu», «Mojens sxonorudeckoi Humm Jx. Y. Xatuurconay.

O6opy ioBanue: repbapuu pacTeHUH, KOJUIEKLIMU KHBOTHBIX.

JaGoparopnasi  pab6ora  «IlpucriocoGrneHuss ceMsH  pacTeHMil K
paccesieHUIO».

Tema 9. Jkoiiorust coodumecTs. IKOJOrHYeCKHE CHCTEMbI.

CooGuectsa opranusmos. BuoueHos u ero crpykrypa. Csizu MEXY
opraHusMamu B OMOIIeHO3E.

Okocuctema Kak oTkpbiTas cucreMa (A. k. Tencin). DyHKIHOHAJIbHbBIE
OJIOKM OpraiMsMoB B OKOCHCTEME: [POAYLEHTbl, KOHCYMEHTBI, pelyLeHTbI.
Tpoduyeckue yposuu. Tpoduyeckne menu u cetn. AGHOTHUECKHME OJIOKH
axocucTeM. [1ouBbl 1 Wikl B 9kocucTeMax. KpyroBopor BelecTs 1 noTok sHepriu
B 9KOCHCTEME.

OcHoBHBbIE ~ nOKa3aTeqM  SKOCHCTEMBI.  BHOMacca W MPOIYKIHs.
ODKoJIorHYecKHe NMpaMH/ibl Yucel, GUOMAacchl ¥ IHEPrUH.

Hunaviura sxocuemen. Kamacmpoguueckue nepecmpotixu. ®aykmyayuu.
Hanpasientbie 3akoHOMepHbIE CMeHBI COOOLUECTB — CyKueccuH. IlepBuumbie i
BTOPHYHbIC CYKUECCMH W HMX [PUYUHBL. AHTPOIOTEHHBIE BO3AEHCTBUS Ha
cykneccun. Kimmmakcroe coobiectso. bropasnoobpasue u nmonHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOWYHUBOCTH COOOIIECTB.

IIpuposttibie sxocucteMbl. Ixocucmemor 036p u pek. Ixocucmemot mopeii u
OKEAaHO8. IKOCUCIEMbl MYHOP, 1eCo8, Cmenell, NYCMmblHb.

AHTPOIOTEHHbIE IKOCHCTEMBL. ArposkocucTeMa. ArpoueHos. Paznuuus
MEXly aHTPOITOI¢HHBIMU U IIPUPOJHBIMH 3KOCHCTEMAMH.

Ypbookocucrembl. OCHOBHBIE KOMITOHEHTBI ypGoskocucTeM. [opojckasi
duropa u ayna. CuHantponmsauus ropoiackoit QayHsl. BHonormueckoe wu
XO3AUCTBEHHOE 3HAUCHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (hOPMUPOBAHMS OCHOBHBIX B3aUMOJEHCTBHI OPraHN3MOB B
dKOCHCTeMAX. Foib KACKaOH020 shhekma u 6Ud08-30uUpukamopos (knouesolx
6U008) 6 ynxyuonuposanuu sxocucmem. IlepeHoc OHEPruy W BEUIECTB MKy



CMEXHBIMU IKOCHCTEMAMM. Y CTOHYMBOCTH OPraHU3MOB, MOMYJISIUN U YKOCHCTEM
B YCJIOBHUSIX €CTECTBEHHbIX U @aHTPOIOIEHHBIX BO3/IEHCTBHIA.

Mexaruzmo s030elcmeust 30A2PA3HEHUN  PA3HbIX munoe Ha
CYOOP2AHUSMEHHOM, OP2AHUIMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YDOBHSX,
OCHOBbL  IKOJOCUUECKO2O — HOPMUPOBAHUA — AHMPONO2EHHO20 — B030€LCMBUA.
Meto0n0r1s MOHHTOPHHTA €CTECTBEHHBIX ¥ AHTPOIION€HHBIX IKOCHCTEM.

JeMoHcTpauum
[Toptper: A. JIx. Tencim.
Tabmuusr  um cxembl:  «CTpykrtypa — GuoleHO3a»,  «DKocHCTeMa

IIMPOKOJIIUCTBEHHOIO Jiecay, «DKOCHCTEMa XBOMHOTO jiecay, «DyHKIMOHAIbHbIE
Tpynnsl OpraHu3MOB B dKocHucTeMe», «KpyroBopoT BeIECTB B 3KOCHCTEMEY,
«llenu nuTanus (nacTOMLIHAS, JeTPUTHAS)», « DKOJIOTHUECKas TUpaMMIa YUCel»,
«DKoJoruyeckas nupamuga Guomacchl», «DKOIOrHYECKas MUPAMHUIA YHEPTHNY,
«O6pazoBanue Gonora», «[lepBuuHas cykueccus», «BoccraHoBneHue jeca nocie
noxkapa», «2JKocucTema o3epay, «ArpoiieHo3», «KpyroBopoT BEIIECTB U MOTOK
IHEPIHH B arpoueHosen, «llpumepsl ypOoskocucTem.

OGopynosanne: repbapuu pacTeHHi, KONIEKIIMH HACEKOMBIX, dydesa ITHIL U
3Bepei, repbapuy KyJIbTYPHBIX U IMKOPACTYILMUX pacTeHUi, akBapuyM Kak Mojie/ihb
9KOCUCTEMBL.

IIpakTnueckasn padora «V3yyeHue u onucanue ypoodIKOCUCTEMBI».

JlaGopatopnas pabdora «M3yuenue pasHooOpaszusi MeENKHX [MOYBEHHBIX
YIEHUCTOHOTUX B Pa3HbIX 3KOCUCTEMAX).

IKCKypeHsi «DKCKypcust B TUIIMYHBIN OuoreoueHo3 (B ayOpaBy, OepesHsik,
€JIBHUK, Ha CYXO0/10J/IbHbIM U1K IOUMEHHBIH JIyT, 03epo, OOJIOTO)».

IKCKypeHst «DKCKYpCUss B arposkocucrTeMmy (Ha Mojie WA B TEIJIMYHOE
XO3SIUCTBO )».

Tema 10. buocdepa — raodanbHas IKocHeTEMa

buocjepa — obOuleruianerapHas o0ojouka 3eMild, TJe CYLIeCTBYET MWJIH
cyllecTBOBalla Kxu3Hb. Pa3BuTHe IpejcraBieHuil o 6uochepe B Tpyaax 2. 3tocca.
VYyenue B. U. Bepnaackoro o 6uochepe. Obnactu 6uocdeps! u eé cocras. JKuoe
BELECTBO Ouocheps! U ero GyHKIIHH.

3akoHOMEPHOCTH cyllecTBoBaHUS Guocheprl. OcobeHHOCTH OGuocdepsl Kak
rinobanpHON KocucTeMbl. J[MHaMUUeckoe paBHOBecue B 6uochepe. KpyroBopoTsi
BEIIECTB U OMOreoxumMuvecKkue HMKIBI (yriepoja, a3ora). PUTMUYHOCTE SIBJIEHUIM
B Ouocepe.

3oHaneHOCTE Ouocdepsl. [lonstne o OGuome. OCHOBHBIE OGHOMBI CYILIN:
TYHJIpa, XBOMHbBIE Jieca, CMELLIAHHbIE U IIMPOKOJIMCTBEHHBIE Jieca, CTeIH, CABaHHbI,
MYCTBIHH, TPOITMYECCKHUE Jleca, BRICOKOropbs. Kimmmar, pacTuTebHbIA M )KHUBOTHbIH
MUp OHOMOB CY1LIX.



Crpykrypa u (hyHKIMs )KUBBIX CHCTEM, OLIEHKA UX PECYPCHOTO MOTEHIMANA 1
OrochepHbIX GyHKIMIA,

demoHcTpauuu

[optpersi: B. M. Bepnazackuit, D. 3iocc.

Tabmuupr u cxemsr: «l'eocdepsr 3emmm», «Kpyrosopor azora B [IPUPOLIEY,
«Kpyrosopot yriepoaa B mpupoae», «Kpyrosopor KHCJIOpOJa B MPUPOJIEY,
«Kpyrosopot Bojibl B npupoae», «OcHOBHBle GHOMBI cylny, «KanmaThyeckie
nosica 3eminy», « ynipay, «Taiira», «CMelaHHbIi Jecy, «InpokoaucTBeHHBIH
necy, «Crenby, «CaBannay, «[lyctoiasy, « Tponuueckuii ecy.

OGopynoBanue: repbapuu pacTeHui pasHbIX GHOMOB, KOJLIEKLIHH KHBOTHBIX.

Tema 11. YestoBek u okpyzKaomas cpeaa

OKoorudeckue KpU3WChl M MX INPHYMHBL. Bo3gelicTBHEe uenoBeka Ha
buocdepy. 3arpssnenne Bo3AyIHOH cpembl. OxpaHa BO3lyxXa. 3arpsisHeHue
BOIHOH cpexbl. OxpaHa BOJHBIX pPeCypcoB. PaspylieHue MouBbI. Oxpana
MIOYBEHHBIX pecypcoB. M3meHnenue kinmara.

AHTPOIIOTeHHOE BO3/ICHCTBUE HA PACTUTEIbHBIN U JKMBOTHBIH mup. Oxpana
PaCTUTEIBHOTO 1 KUBOTHOIrO MHpa. OCHOBHbBIE MPUHIMITBI OXpaHbl MPUPOJIbI.
Kpacuble knuru. Oco6o oxpaHsemble npupoansle  Tepputopun  (OOIIT).
Boranuyeckue cajibl 1 30010rMuecKue apK.

OcHOBHBIE [IPUHIIMIIEI YCTONYMBOrO Pa3sBHTHS YeJIOBEYECTBA M TIPUPOJLBI.
PanyonanbHoe  nipupojonons3oBaHue  u coxpaHeHHe  OHOJOTHYECKOro
pasHooOpasuss 3emin. OOLIMe 3aKOHOMEPHOCTH IJI0GANBHBIX 3KOJOrHUYECKIX
kpu3HucoB. OcobeHHOCTH COBPEMEHHOr0 KpU3UCa U ero BEPOSITHBIE MTOCIIE/ICTBHUS.

PasBute METO/0B MOHMTOpMHTrA pa3sBUTHS OMACHBIX TEXHOEHHBIX
nponeccoB. Cucmemnoie uccredosanus nepexoda k pecypcocbepezaioueni u
KOHKYpernmocnocoOHoll snepeemure. Buonozuueckoe pasnoobpasue u ouopecypcaol.
Hayuonanenvie  unghopmayuonnvie cucmemor, obecnevusaiowue docmyn K
UHGOpMayuU  nO  COCMOAHUIO  OMOENbHBIX  6UO08 U  IKOCUCHEM. OcHosol
aKopeaburumayui  Hxocucmem u cnocobog bopubul ¢ buonospescoenusmu.
Pexoncmpyryus vopekux u HazemHoix skocucmen.

JemoHcTpaimn

Tabmauuer  n  cxembl:  «3arpsisHenue arMocheps»,  «3arpssHeHue
rUApochepsl», «3arpsi3HeHHe  [1OYBBIY, «ITapuukoBsiit  ahdexr», «Ocobo
OXpaHsieMble PUPO/iHbIE TeppUTOpHI», «MoaeNnu ynpasisieMoro Mupa.

Obopynosanue: (ororpadum oxpaHsempix pacTeHui U KUBOTHBIX KpacHoii
KHUTH Poccuiickoii Menepaunu, KpacHoii kauru peruoxa.



IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOT'PAMMUBI [10
BUOJIOI'N HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHMSI

JUYHOCTHBIE PE3YJIbTATHI

OI'OC COO ycranaBnuBaer TpeGoBaHUS K pe3yjbTaTaM OCBOEHMS
O0y4alOIUMUCS  [IPOIPAMM  CPEIHEro  OBILIero 00pa3oBaHMs: JIMUHOCTHEIE,
MeTanpeAMETHBIE U [pe/IMETHBIE.

B cTpyKkType JIMUHOCTHBIX pe3ysIbTaToB OCBOEHHS IIPOrpaMMBbl 110 OHOJIOrUU
BBIICJICHDBI CIICAYIONIME COCTABISIOIME: OCO3HAHHE 00YYaIOIUMHCS POCCUUCKOM
FPAXIAHCKON UACHTHYHOCTH — FOTOBHOCTH K CAMOPA3BHTHIO, CAMOCTOSTENBHOCTH
M CaMOONPENCICHUIO,  Hanuuue — momueayuu K  OOYYEHHIO  GHOIOrMH,
yerenanpasieHnoe pazeéumue BHYTPEHHUX YOEXKIEHMH JMYHOCTH HA OCHOBC
KIIIOYEBBIX LEHHOCTEH M HCTOPUYECKHX TPAIMLIUH pPasBUTHS GHOIOIHUYECKOrO
SHaHUA, 20mO6HOCMb U cnocoOHOCMb 00YUAIOIUXCS PYKOBOICTBOBATECS B CBOEH
ACATENLHOCTH  LICHHOCTHO-CMBICIIOBBIMA ~ YCTAHOBKAMH, TPHUCYIIHMU  CHCTEMe
Ouosornueckoro  oGpasoBaHus,  Haruyue NPAagoCO3HAHUA  IKOJIOUYECKOM
KYJBTYPBL, CROCOOHOCMU CMaumy UEH U CTPOUTD KU3HEHHBIE [LIAHb].

JIMYHOCTHBIE pe3ybTaThl OCBOESHHS [IpOrpaMMbl 110 OUOJIOTUH JIOCTUTAIOTCS
B CIMHCTBE y4eOHOH M BOCIMTATENBHOM MAEATENBHOCTH B COOTBETCTBUU C
TPaZVIHOHHBIMI POCCHHCKUMH COLMOKYTLTYPHBIMHU, MCTOPHYECKUMH 1 JyXOBHO-
HPABCTBEHHBIMH 1ICHHOCTAMH, MPUHATHIMU B OOLIECTBE MpaBUIAMH U HOpMaMH
TMOBEACHMA W CHOCOOCTBYIOT IIpOLECcCaM CaMOIO3HAHHS, CAMOBOCIIHTAHMS W
CaMOPa3BUTHS, pa3sBUTHsS BHYTPEHHeH MO3MUMH JIMYHOCTH, naTpuoTU3Ma M|
YBXKCHUS K 3aKOHY W IPaBONOPSAKY, YENOBEKYy Tpyaa U CTaplieMy IOKOJIEHHIO,
B3aMMHOIO yBa)KeHus, OEpeKHOro OTHOIIEHHUS K KyJIbTYPHOMY HaCJEAUI0 U
TPajuLUsAM MHOTOHALMOHANEHOTO Hapona Poccuiickoit Mexepauum, NpUpOaE U
OKpyJKarollen cpejie.

JINYHOCTHBIC  pe3ynbTaTBl  OCBOEHHS ydebHOro mpeamera «BHOIOrHSY
AOJDKHBI OTpa)kaTh OTOBHOCTb U CMIOCOOHOCTH 00yUatoIuXcs PYKOBOACTBOBATLCS
C(OPMUPOBAHHON BHYTpeHHEH MO3UIHEH JJUYHOCTH, CHCTEMOM L€HHOCTHBIX
OPUEHTALMH,  [O3MTUBHBIX  BHYTPEHHHX yOe)KIeHuH, COOTBETCTBYHOILIMX
TPAIMIMOHHBIM LEHHOCTSIM POCCUICKOro ob1ecTsa, paclIMpeHne HKU3HEHHOTO
OTIbITA M OIIBITA JICATCILHOCTH B IMPOLECCE PeaTn3alii OCHOBHBIX HarpaBJieHu
BOCITMTATEIbHOM /IeSTeIbHOCTH, B TOM YHCJIe B YACTH:

1) rpaszkaanckoro Bocnuranus;

ChOPMHUPOBAHHOCTD IPAKIAHCKON TIO3HIIUH o0yuaromerocs Kak akTHBHOTO U
OTBETCTBEHHOTO H/ICHA POCCHHCKOro 0b11ecTsa;

OCO3HAHHE CBOUX KOHCTHUTYLIMOHHBIX InpaB H“ O6H3aHHOCTeI71, YBaXeHHue
3aKOHa U IIpaBoIops/aKa;



FOTOBHOCTb K COBMCCTHOH TBOPYECKON [eATelbHOCTH IIpUH  CO3/1aHHUH
YYEOHBIX MPOEKTOB, PEHICHUN YUeGHBIX U [103HABATENBHBIX 3a7a4, BBINIOJIHEHHUH
OHOJIOrMYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTH  OIIpE/EsATh COOCTBEHHYIO MO3ULHMIO 10 OTHOLICHHIO K
ABJICHUSM COBPEMEHHOH JKM3HU U OOBSACHATD ¢,

YMEHHE YHYHUTLIBATH B CBOMX HEHUCTBHAX HEOOXOAHMMOCTH KOHCTPYKTHBHOI'O
B3aUMOJICHCTBHS J110/1ef ¢ pasHBIME y6ekKIeHUAMH, KYJIbTYPHBIMH LIEHHOCTSIMU U
COLMAIBHBIM ITOJIO/KEHHUEM

FOTOBHOCTb K COTPYJHUYECTBY B MPOLECCE COBMECTHOIO BBIIOIHEHMS
Y4eOHBIX, II03HABATE/IBLHBIX KM  HCCIEA0BATEHCKIX 3a7a4, YBa)XKUTEJIbHOIO
OTHOLICHHS K MHCHMIO OIIIIOHEHTOB IPH 00CYKIEHUH CIIOPHBIX  BOMPOCOB
OHoIOrHUecKOro colepiaHms:

FOTOBHOCTB K I'yMaHHTapHOH U BOJOHTEPCKOM AeATETbHOCTH;

2) NaTPHOTHYECKOT0 BOCHHUTAHMS:

COPMHUPOBAHHOCTD poccurickom rpakx1aHCKOM UJIEHTUYHOCTH,
TIaTPHOTH3MA, YBaKCHUs K CBOEMY Hapoly, 4YyBCTBA OTBETCTBEHHOCTH nepej
Popunoit, ropmoctu 3a cBoi Kpa#, cBoro PomuHy, cBoit s3bIk 1 KYJBTYpY,
MPOILIOE M HACTOsIIEC MHOTOHALMOHAIBHOTO Hapoaa Poccuu;

HEHHOCTHOE OTHOIICHUE K TPUPOJIHOMY HAC/IEAMIO M MAMSTHUKAM [PUPO/bI,
RocTrKeHMsIM Poccuu B nayke, uckyccrse, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCThL  OLIEHHBATH BKJAJ POCCHICKHX YYEHBIX B CTAHOBJIEHUE W
pasBUTHE OMOJIOIMM, MOHUMAHMS 3HAYEHUS OHOIOIMM B MIO3HAHUU 3aKOHOB
TIPUPOIEL, B )KU3HH 1e/I0BEKAa K COBPEMEHHOT0 0OLIeCTBa;

uaenHas y6e:k/JIEHHOCTh, TOTOBHOCTh K CIy)K€HHIO M 3amuTte OreyecTna,
OTBETCTBEHHOCTb 34 €10 CY/IL0Y;

3) 1yXOBHO-HPABCTBEHHOrO BOCIIMTAHUS:

OCO3HAHME IyXOBHBIX LICHHOCTEH POCCHICKOro HAPOAa;

C(hOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAaHMs, STHYECKOIO MTOBEICHUSI;

CIIOCOOHOCTb OLICHMBATH CHTYAI[HIO M [PUHUMATh OCO3HAHHbBIE DPELIEHUS,
OPHUEHTUPYACH HA MOPA/ILHO-HPABCTBEHHbBIE HOPMbI M LIEHHOCTH:

OCO3HAHME JIMYHOIO BK/IaJa B IOCTPOEHHE YCTOHYUBOrO Oyny1uero;

OTBETCTBEHHOC OTHOLICHUE K CBOMM POAHUTENSM, CO3JAHUIO CEMbH HA OCHOBE
OCOSHAHHOIO MpPUHATHS IICHHOCTeH CeMeHHOM J>KH3HM B COOTBETCTBHM c
TPauLUsIMHU Hapo/10B Poccuu;

4) 3CTETHYECKOT0 BOCTIHTAHUS:

ACTETUHYECKOE OTHOLICHWE K MHpPY, BK/IHOYas 9CTETUKY ObITa, HAYYHOroO M
TEXHUYIECKOro TBOPUECTBA, CIIOPTa, TPYAa, OOIIECTBEHHbIX OTHOILLUEHUI;

IIOHUMaHHE SMOIMOHAILHOT'O BO3/1eMCTBUS KUBOI IIPUPOJBI U €€ UEHHOCTH;



POTOBHOCTb K CAMOBBLIP@KEHHIO B PasHbIX BHIAaX HMCKYCCTBA, CTpeMJICHHE
IIPOSABIIATH KAYECTBA TBOPUECKOW JTMYHOCTH;

5) ¢usuyeckoro BocnuTaHus, GOPpMHPOBAHHS KYJbTYPbI 310pPOBbS H
IMOLHOHAJIBHOI0 GJ1aronoJIy4ns:

MOHMMAaHME | peaju3alys 340poBoro M OeszomacHoro obpasza KH3HM
(3mopoBoe  mHTaHue, COOMIOJEHHE TMIMEHHYECKHMX [paBWil W HOPM,
cOaaHCUpOBaHHbINH pPEKUM 3aHATUA M OTAbIXa, peryjsipHas (usnueckas
aKTUBHOCTb), O€pesKHOI'0, OTBETCTBEHHOI'O M KOMIIETEHTHOINO OTHOLUEHMs K
COOCTBEHHOMY (U3UUCCKOMY W IICUXUYECKOMY 3/10POBBIO;

MOHMMaHWEe [EHHOCTH TMpPaBWJI MHAMBUIYAJIbHOTO M  KOJJIEKTUBHOIO
0e301macHOro NoBe IeHHs B CUTYaLUsX, YITPOKAIOLIMX 30POBBIO U JKU3HH JI10J1eH;

OCO3HAHHE MOC/IC/ICTBUIA ¥ HENPHUATHs BpEIHBIX MPUBBIYEK (yrNOoTpebeHus
aJIKOT0JIs1, HAPKOTUKOB, KYPCHHUSI),

6) Tpy10BOr0 BOCIIHTAHHSA:

FOTOBHOCTB K TPYJly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYA0IO0KE;

FOTOBHOCTh K aKTHBHOW JESTENIBHOCTH TEXHOJOTHYECKOH U COLMAIbHOM
HarpaBJIeHHOCTH, CI1I0COOHOCTh WHULIMMPOBATh, TUIAHUPOBATE U CAMOCTOSTEILHO
BBITIOJIHATB TAKYIO JICSITE/IbHOCTD,

MHTEpPEC K pasiiMuHbiM cepaM MpodeccCUOHaNbHON AEATEIbHOCTH, YMEHUE
COBepLIaTh OCO3HAHHLIH BBIOOP Oyayiield mnpodeccur ©  pealn30BLIBATEH
COOCTBEHHBIE KU3HCHHBIC [1J1aHbL;

FOTOBHOCTb W CIIOCOOHOCTb K OOpa3oBaHMIO M CaMOOOPa30BaHUIO HAa
MIPOTSDKEHUU BCEH JKM3HM;

7) 3KOJIOTHYECKOI'0 BOCTUTAHUS:

SKOJIOTMYECKH  Lesicc000pa3sHOe OTHOLIEHHE K MPUPOJAE KaK HCTOYHMKY
)KM3HH Ha 3eMlie, OCHOBE € CyIIeCTBOBaHMSI;

MOBBILICHUE YPOBHs IKOJOIMYECKONH KyJIbTYypbl: MpHOOpeTeHHe OrbiTa
IUIAHUPOBAHMUSL  MOCTYIIKOB M OLEHKM MX BO3MOXHBIX ITOCHEACTBUHA IS
OKpYXKarolleh cpe/ibl;

OCO3HAHHE [I100AILHOIO XapaKTepa JKOJOTHYeCKHX MpobieM M myTeil ux
peLieHus;

CIIOCOOHOCTBL  MCIIONL30BATh IPUOOpETaeMble TPH M3yYEHHH OHOIOrHK
3HaHUA W yYMEHMs [IpH pelIeHWH INpobJeM, CBS3aHHBIX C palMOHabHbIM
IPUPOZONOIb30BaHMEeM  (COOMIOICHHe  MpaBUI  MOBEACHHUST B MpUPOJIE,
HanpaBJIEHHbIX Ha COXpaHeHHWEe PaBHOBECHS B 3KOCHCTEMAX, OXPaHy BUJIOB,
IKOCHCTEM, OUOChEepbl);

aKTMBHOE  HCIPHsITHE — JAEHCTBUH, IPUHOCSAIIMX Bpel  OKpy:Karollei
NPUPOJHON Cpejie, yMEeHHE IPOrHO3UPOBATh HeOJIAronpHsTHBIE JKOJIOTHUYECKHE
MOCJIEACTBHS MIPE/UIPUHIMACMbIX e CTBUH U MpeoTBpallaTh ux;



HaJIMuMe pasBUTOIO HKOJOIHYECKOTO MBIILIEHHMS, IKOJOIHYECKOM KyJIbTYpbI,
OIBITA AeATeNIbHOCTH IKOJIOTUYECKOH HaIlpaBJIEHHOCTH, YMEHHs
PYKOBOJCTBOBATLCs MMH B [103HABATE/IbHOW, KOMMYHUKATMBHONH M COLMANBHOIM
IPaKTUKE, FOTOBHOCTH K y4aCTHIO B MPAKTUYECKOU JEATeTBHOCTH IKOJOTUUYECKOM
HaIlpaBJI€HHOCTH,

8) HeHHOCTH HAYYHOrO MO3HAHHA:

chOopMUPOBaHHOCTL MUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HayKu W OOIECTBEHHOW MpPaKTUKU, OCHOBAHHOTO Ha JMAJIOre
KYJIBTYp, CIIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHME $I3bIKOBOM M YUTATEIbCKOM KyJBTYPhl Kak CpeacTBa
B3aUMOIEHMCTBUS MEK/1Y JIIO/IbMU M ITO3HAHUS MHUPA;

MOHMMaHHEe crieln(rkn OHONOrUM KaK HayKH, OCO3HaHUS e poiM B
(GopMHUpOBaHUM PaAlMOHATHHOTO HAYYHOrO MBILUIEHHS, CO3AAHUHM LEJOCTHOIO
MPEACTaB/IEHUs 00 OKpPYIKAIOLIEM MMPE KaK O €IMHCTBE MMPHUPOJbI, YEIOBEKa M
obwiecTBa, B MO3HAHMM [IPUPOAHBIX 3aKOHOMEPHOCTEH M pelIeHHH npo0dJiem
COXPaHEHMsI IIPUPO/IHOIO PABHOBECHS,

YOSXKIAEHHOCTH B 3HAYMMOCTH OUONIOTHH /il COBPEMEHHOH IMBUIIM3ALIAK:
obecrie4eHnsi HOBOI'O YPOBHS Pa3BUTHUS MeIMILMHBI, CO3JaHHe MepCreKTUBHbBIX
OMOTEXHOIOrMH,  CrIOCOOHBIX — pelaT  pecypcHble  MpoGieMbl pa3BUTHS
HeJIOBEHCCTBA, MOMCKA ITyTeH BBIXOAA U3 INI0OANBHBIX KOIOTHYECKUX MPoOIeM K
obecrieyenust — mepexoga K yCTOWYMBOMY  PasBHTHIO, panroHaIbHOMY
UCTIONIB30BAHUIO TIPUPO/IHBIX PECYPCOB U (HOPMUPOBAHHIO HOBBIX CTAHIAPTOB
JKU3HU;

3aWHTEPECOBAHHOCTL B IOJYYEHUU OUONOrMYECKMX 3HAHUH B  ILeJIsX
MOBBIUIEHHs  OOLICH  KyJILTYPbl, €CTECTBEHHO-HAYYHOM IPAMOTHOCTH, KAk
COCTAaBHOH 4acTW ()yHKUMOHAIBHOM IPaMOTHOCTH 06y4YaloIHXCs, (bopmupyemoii
IIPY U3YyYEHUU OUOJIOIHM;

[IOHMMaHHe CYIIHOCTH METOJOB IMO3HAHMUS, UCIIONIB3YEMBIX B €CTECTBEHHbIX
HayKax, CIOCOOHOCTHM HCIIONB30BAaTh MOJyvyaeMble 3HAHUS JUIS aHAIM3A W
OOBSICHEHMS SIBIIEHHIT OKPY/KAIOIIEr0 MHpa [POUCXOMISIIUX B HEM HM3MEHEHHUIA,
YMEHHE jenaTh OOOCHOBAHHBIE 3AK/IIOYEHHS HA OCHOBE HAYYHbIX GakToB u
MMEIOMIMXCS TAHHBIX C 11eJ1bIO MOJTy4€HHs JIOCTOBEPHBIX BHIBOJIOB

CIIOCOOHOCTh CaMOCTOSITENHO HCMOIb30BATE OHOTOMMYECKHE 3HAHMS JUTS
PELIEHNS IPOOIIEM B PeaslbHbIX JKU3HEHHBIX CHTYALHAX;

OCO3HAHHWE 1ICHHOCTM HAaYYHOW MAEATENbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
HMPOCKTHYIO M HCCIICI0BATC/ILCKYIO I€ATebHOCTD HHAMBHIYAIBHO U B IPYIINE;

FOTOBHOCTE 1 CIIOCOOHOCTH K HENPepbIBHOMY  0Opa3oBaHMIO

CaMOO6pa3OBaHHlO. K aQKTHBHOMY IIOJIYYEHHUI) HOBBIX 3HAHHUMH 10 OMOJIOIMH B
COOTBETCTBHHU C KHU3HECHHBIMU I'IOTpe6HOCTHMPl.



METANIPEAMETHBIE PE3YJIbTATbBI

MeranpeamMerible pe3y/ibTaThl OCBOeHUs ydeOHOro mpeamera «buosorus»
BKJIIOYAIOT: 3HAYMMbIC JUls  (OPMHUPOBAHMS MHPOBO33pEHUS O0Y4YaroLIMXCs
MEXIUCHUIUTMHAPHLIC (MEeKITpeJIMEeTHbIE) OOLIeHayYHble TMOHSATHS, OTPa)Kalollue
LEJIOCTHOCTh HAYYHOIl KapTHMHBI MHpa U CHeUU(PHUKY METOJOB [O3HAHMS,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, YHEprus, SBIeHHUe, Npoliecc,
CHCTeMa, Hay4dHbIH (DakT, PUHLMI, THUIIOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUsl,

HCCllefloBaHKWe, — Had/loJeHHe,  U3MEpEeHHe,  OSKCIEePUMEHT U Jpyrue);
yHUBepcalbHble yueOHble aelcTBHs (IIO3HABaTENbHBIE, KOMMYHUKATUBHBIE,
pEryJsiTUBHBIE), obecrnevyuBaronye bopmupoBaHue (GyHKIMOHATBHOM
'PaMOTHOCTH M COLMAIbHOW  KOMIIETEHLMH OOYyYaloIUMXCs; CIIOCOOHOCTh
o0yuJaroumxcs HCITIOJIb30BATh OCBOEHHbBIE MEXIUCLUTUINHAPHBIE,

MHPOBO33pEHYECKME  3HAHWSI W yHUBEpcajibHble Yy4yeOHBIE JeHCTBHS B
[I03HABATEJIbHOM U COLUAIILHON TIPaKTHKE.,

B pesyaprate u3yuenuss OWOJOTMM HA YPOBHE CpeAHEro oOLIero
obpasoBanus y oOyuaiouierocs Oyayr chOpPMHPOBAaHBI MO3HABATEbHbIE
yHHUBepcaslbHble yucOHbie JIeHCTBHS, KOMMYHUKaTUBHBIE YHUBEpCaIbHbIE yueOHbIe
NEUCTBMS, PEryJsaTHBIibIC YHUBEpcalbHble YueOHBIE JEHCTBHS, COBMECTHAs
JEeSATEIbHOCTb.

Mertanpenmeriibic  pe3yibTaThl OCBOEHHS IPOTPAaMMBl CpEIHEro o61Iero
o0pa3oBaHUsl JOJKHBI OTPaKaTh:

OBaanenne yHUBEpPCAJIbHBIMH y4yeOHbIMH NO3HABATE/IbHbBIMH
AeHCTBHAMH:

1) 6a3oBble JIOFHYeCKHe IeficTBHA:

CaMOCTOSITeIIbHO  ()OPMYJIMPOBaTh M aKTyalM3UpOBaTh  MpobiieMmy,

paccMaTpuBarth €€ BCecTOPOHHE,
UCIIOJIb30BaTL [IPH OCBOCHUM 3HAHUM NPUEMBI JIOTHYECKOTO MBIILUICHHUS
(aHanu3a, cMHTE3a, cpaBHeHms, Klaccu(UKaLKu, 0606IEHHs ), pACKPBIBATH CMBICI]

OHONIOTHYECKUX TIOHATHIT (BLIAGMATh MX XapakTepHble MPU3HAKH, YCTAHABIWBAT
CBSI3U C IPYTUMH TOHITHIMMU);

OIpe/eNIATh 11e/1l  JICATENbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUU HX
AOCTHIKEHUSI, COOTHOCHTH Pe3y/IbTaThl ASTEIbHOCTH C MIOCTABIEHHBIMU LIEJISIMU:;

HCII0/Ib30BaTh OMOJIOTHYECKHe MOHATHS Ul 0OBsICHEHHs (aKTOB U SBJICHUI
YKUBOM IPUPOJIBI;

CTPOUTBL JIOIMYECKHE PacCyKNEeHHs (MHIYKTHBHBIC, IEAYKTHUBHBIE, [10
aHAJIOTUK), BBIABIATL 3dKOHOMEPHOCTH U IPOTHBOPEYMs B paccMaTpUBAEMbIX
SABJIEHUSAX, POPMYJINPOBATEL BLIBOJBI M 3aKTIOUEHUS;

IPUMEHSITh CXEMHO-MO/Ie/IbHbIE cpe/cTBa IS npeacTaBlIeHus
CYIIECTBEHHbIX CBS3CH W OTHOILUEHHH B U3ydaeMbBIX OMOJIOTMUYECKUX OObeKTax, a



TaloKe  NpOTHBOPECYMi  pasHOrO  poja,  BBIABJEHHBIX B PasInYHBIX
MH(OPMALMOHHBIX HCTOYHUKAX:

paspabatbiBaTh I1aH PELIEHUs MPOGIeMbl ¢ Yy4€TOM aHalu3a HUMEeIoLMxCs
MaTepHalbHBIX M HCMATCPHA/ILHBIX PECYPCOB;

BHOCHTb KOPPCKTHBEI B JI€ATEIBHOCTD, OLIEHUBATH COOTBETCTBHE pe3ynbTaToB
LCISIM, OLCHUBATE PUCKH NOCTIEACTBHI A€STeIBHOCTH;

KOOpAMHHpOBATL W  BBINOJIHATE paoTy B YCIIOBUSIX  peallbHOro,
BHPTYaJbHOI'O M KOMOMHMPOBAHHOTO B3aUMOIeHCTBHS;

PasBUBATL KPEATHBHOC MbILIICHHE [IPH PEIICHHH KU3HE HHBIX npobsem.

2) 6a30BbIe HCCJICA0BATEBCKHE el CTBHS:

BIaJCTh HaBbIKaMH yueOHO-HCCIIEI0BATENBCKOM U IPOEKTHOI NEeATENBHOCTH,
HaBbIKaMHM  paspelleHus  npoGieM,  CIOCOBHOCTBIO 1 FOTOBHOCTBIO K
CaMOCTOATE/IBHOMY OHCKY METOIOB PeLIeHHs IPaKTUYECKIX 3aJ1a4, IPUMEHEH U0
Pa3IMYHbIX METOLOB [103HAHUS;

HCIIOJIL30BATL  Pa3/IMYHbIE BHABI JIESITETBHOCTH IO MIOJTIYYEHUIO HOBOTO
3HaHusd, Cro HHTepipeTaluu, Mnpeobpa3OBaHuI0 U [IPUMEHEHUIO B  y4eOHbIX
CHTYallusAX, B TOM YHCIIe [IPU CO3JIaHHH YUeGHbIX M COLUAbHAIX MIPOEKTOB;

(opmupoBats nayaHbi THI MBILUICHHS, BIIaieTh HAYYHOH TepMHHOJIOTHEH,
KIFOYIEBBIMH MOHSITHAMH 1 METOJAMMU;

CTaBUTh M (DOPMYJIMPOBATH COBGCTBEHHBIE 3a1a4d B oOpa3oBaTesibHOM
ACATCIBHOCTH U XKU3HEHHbBIX CHTYALIUSIX;

BBIABJISITE  NPUYHMHHO-CJIEACTBEHHBIE CBSI3H U aKTyaJlU3UpOBaTh 3ajayy,
BBUIBHIaTh TUNOTe3y of pelleHMs, HaXOMUTh ApPTyMEHTBI JUIsl J10Ka3aTebCTBa
CBOMX yTBePIKIACHU, 3a/1aBaTh IapaMeTpsl U KPUTEPUH peLlIeHuUs;

aHAM3NPOBATL  [O/lyYEHHBIE B  XONE peLIeHHs 3alaud  pe3yJIbTaThl,
KPUTHYECKH OLUEHMBATL MX JIOCTOBEPHOCTS, [IPOTHO3UPOBATE U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

AaBaTh OLEHKY HOBLIM CUTYalHsIM, OLIeHUBATE NPUOOPETEHHBIN OMBIT;

OCYIICCTBJIATL 1l¢/ICHATIPABICHHBIN [TOUCK [IEPEHOCa CPeACTB M crnocoboB

ACHCTBHS B POGECCHONAbHYIO cpeny;
YMETb [E€PEHOCHTHh 3HAHUS B [IO3HABATENIbHYIO M MPaKTUYECKYI0 061acTH
KU3HEeSATEIbHOCTH:

YMETb HHTETPHPOBATH 3HAHHUS U3 PA3HBIX NpeAMETHBIX obacTeii;

BBIIBUIATE HOBbIC HJleH, MpeiaraTh OPUIMHAJBHbIE NOIXOABI M pelleHus,
CTaBHUTh NMPOOIEMbI 1 3a/1aun, AOIYCKAIOLIKE albTepPHATHBHBIE PelleHuUsI.

3) paboTa ¢ nudopmanneii:

OPHEHTHPOBATLCS B PA3IMYHBIX HCTOUHHKAX HHpOpMaIH (TekcTe yye6GHoro
nocoowusi, HayqHO-NOMYJISIPHON  JIMTEpaType, GHONOTHYECKUX ciloBapsix U
CIIPABOHUKAX, KOMIILIOTEPHBIX 0a3ax AQHHBIX, B MHTepHeTe), aHanusnposath



HHGOPMALIHMIO pasiiitilbiX BU/IOB U GOPM MpeAcTaBIeHHs, KPUTUUECKH OLIEHUBATh
e€ JIOCTOBEPHOCTb M HEIIPOTUBOPEUUBOCTD;

bopmyIHpoBaTh 3arpockl U MPUMEHATh Pa3JIMYHBIE METOJbI IPU [OMCKE M
otGope GuosorHyecKkoil MHGpopMalunuu, HEOOXOAUMOMN JJIsl BBINOJHEHUS YYEOHBIX
3ajad;

npuodpeTath OlLIT HCMOJB30BaHUS HH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATE KYJIBTYPY aKTUBHOIO UCIOJIB30BAHUS Pa3IUYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSATE/IbHO  BbIOMpAaTh  ONTUMAJbHYIO  (GoOpMy  MpeacTaBiIeHUSs
Ouonoruueckoi uHpopmaunu (cxemsl, rpauky, AUarpamMmbl, TaOIHULbI, PUCYHKH
U Ipyroe);

HCIOJb30BaTh HayuHbIH #A3BIK B KadyecTBe CpeAcTBa npu pabore ¢

Ouojornyeckod i opmallMet: MNPUMEHATb XUMHYEcKHe, (Qu3Myeckue U
MaTeMaTH4YeCcKue 3Haku M CUMBOJIBI, (hopMylbl, abOpeBUaTypy, HOMEHKIATYpPY.
UCIIONIB30BaTh U [peoOpa3oBBIBaTh  3HAKOBO-CHMBOJIMYECKHE  Cpe/ICcTBa
HarJSIAHOCTH;

BIAJETh  HaBbIKaMM  paclo3HaBaHWUs M 3alUUThl  MHG(OpMAaLUH,

UH(GOPMALMOHHON 0e3011aCHOCTH JIMYHOCTH.

OBaajenue yuugepeaibHbIMM KOMMYHHKATHUBHBIMH 1eHCTBUSIMH:

1) obwenne:

OCYILECTBIIATL KOMMYHUKALMK BO BeeX cepax HKU3HU, aKTUBHO y4acTBOBATh
B JIMANIOre WJIM JUCKYCCHM 110 CylIecTBY oOcykaaeMol Tembl (YMEHHe 3a/1aBaTh
BOIIPOCHI, BbICKA3biBAThL CY’KJIEHUSI OTHOCHUTE/IbHO BBINIOJIHEHUS Ipejiaraemoii
3a/1a4d, YYWUTBIBATL MHICPEChl M COIJIACOBAHHOCTDH IMO3ULMUN APYrHMX YYacCTHHUKOB
auajiora MM JUCKYCCHUH ),

pacrniosHaBaTh HepepOalbHBIE CcpeicTBa OOIIEHUs, TOHMMATh 3HAYEHHE
COLMAIbHBIX 3HAKOB, [IPEANOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTYaLHid,
YMETh CMSIIyaTh KOH(IMKTE U BECTH I1€pEroBOpPHI;

BJIaJIeTh paz/ii4lbiMy criocobamu oOLIeHUsT U B3aUMOJEMCTBUS, TOHHUMATh
HaMEPeHUsI APYTUX /110/(CH, [TPOABJIATL YBaXUTEIbHOE OTHOLIEHUE K cobece/IHUKY
U B KOPPEKTHOH (hopye (PopMyIMpoBaTh CBOM BO3PayKEHHUS;

pPasBEPHYTO M JIOI'MUYHO H3J1araTh CBOIO TOYKY 3PEHHs C HCIOJb30BaHHEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasi /ICsiTeJIbHOCTh:

MOHUMATh M WCII0/1b30BaTh MPEUMYIECTBA KOMAHIHON ¥ MHJMBUIYaIbHOM
paboThl Mpu peruetiin HHOJIOrHUeckoi MpodieMbl, 060CHOBBIBATE HEOOXOIMMOCTE
IPUMEHEHUS IPYIIOBLIX (OPM B3aUMOJCHCTBUS IPU peLIeHUH yueOHOM 3a1auu;

BBIOMpPATh TEeMaTHKY M METOABl COBMECTHBIX MEHCTBUH ¢ Y4&TOM OOILMX
HHTEPECOB U BO3MOKHOCTEH KaX<AOro 4jieHa KOJIJIEKTHBA;



NPUHUMATB  [I€JIHK  COBMECTHOH  JE€ATEIIbHOCTH, OpraHM30BHIBATH U
KOOPIUHUPOBATL JICHCTBHA 110 €€ JOCTHUIKEHHUIO: COCTaB/ATh ILIaH AeicTBUA,
pacnpenesiaTth pojiu ¢ yuéTOM MHEHHH YYaCTHHMKOB, OOCYXIaTh pe3yjbTaThl
COBMECTHON paboThi;

OLICHUBATh KA4e€CTBO CBOEr0 BKJIaJa M KaXKIOr0 YYacCTHHKA KOMAaHIbl B
O0IMI pe3ysbTaT 110 pa3paboTaHHBIM KPUTEPHSIM;

npeajiaraTb HOBbIE TIPOEKTHI, OLIEHUBATh HJAEH C TO3ULMH HOBH3HBI,
OPUTMHAJIbHOCTH, NPAKTHYCCKON 3HAYUMOCTH;

OCYLICCTBIISATL  HO3HIHBHOE CTPATErMYECKOe [OBEJEHHE B  pa3jiM4YHbIX
CUTYaLMsIX, [TPOSIBIIATL TBOPUECTBO U BOOOpaKeHHe, ObITh HHULIMATUBHBIM.

OByajenue yHuuBepca/ibHbIMH PeryJasiTHBHBIMH AefCTBHSIMMU:

1) camoopranusanus:

MCIIO/IB30BaTh OHOJIOTMYECKHe 3HAHMS JUls BbISBIEHHsS NpobieM M X
PEIIeHHUs B JKU3HEHHLIX U YUCOHBIX CHTYaLIUX;

BBIOMPaTh Ha OCHOBC OMUONIOTMUECKHUX 3HAHMH LEJIEBBIE W CMBICJOBbIE
YCTaHOBKM B CBOMX JICHCTBMSX M MOCTYIKAX 110 OTHOLICHUIO K YKMBOW MPUPO/IE,
CBOEMY 3/I0POBBIO 1 3/10POBbIO OKPYIKAIOIIHX;

CaMOCTOSITNILHO OCYIIECTBIIATh ITO3HABATEIBHYIO JAESTENBHOCTD, BBISBISATDH
npo0JieMbl, CTaBUThL W (JOPMYJIMPOBATH COOCTBEHHBIE 3a/la4k B 06pa30BaATENbHOI
ACATENBHOCTH U KH3HCHIIBLIX CUTYALUSX;

CaMOCTOSATE/ILHO  COCTABISATh [UIAH  pELIeHHMs MpodiemMbl ¢ yuéTom
MUMEIOIIKUXCsl PECYPCOB, COOCTBEHHBIX BOZMOXKHOCTEH U MPEANIOUTEHUIA;

JaBaTh OLEHKY HOBBLIM CUTYaLHsIM;

pacMpsTh paMKy y4eOHOT0 NMpeMeTa Ha OCHOBE JIMYHBIX MPEATOUTEHNH;

Aenath OCO3HAalbIH BLIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pelIeHue;

OLIEHUBATH PHOOPETEHHBIA OIBIT,

CIIOCOOCTBOBATL (DOPMUPOBAHMIO M TPOSIBICHHIO LIHPOKOW SpYAMLHUH B
pasHBIX O0JACTAX 3HAHMM, [OCTOSHHO IOBBILIATH CBOM 06Opa3oBATENbHBINH M
KYJIBTYPHBIN YPOBEHD.

2) CAMOKOHTPOib:

AaBaTb OLECHKY 1OBLIM CUTYalMsIM, BHOCUTb KOPPEKTHBBI B JI€STEIbHOCTD,
OLICHUBATH COOTBETCTBIIC PE3Y/ILTATOB LIENSIM;

BJIaZeTh ~ HAaBbIKAMH  [103HABATEJNbHOM  pedieKCHM Kak  OCO3HAHUS
COBEpLIAEMbIX JEHCTBHH M MBICTUTENBHBIX IIPOLIECCOB, WX PEe3YJIbTATOB W
OCHOBaHMH, MCTIOJIL30BATEL IPUEMBI pe(IeKCHH TS OLEHKH CUTyaluH, BeIGOpa
BEPHOI'O PEeLLICHMSI:

YMETL OLEHHBATL PHCKH H CBOCBPEMEHHO IIpHHUMAThH PELUEHHUsT [0 HX
CHHUIXKECHH1O,



NPUHUMATh MOTHBLI M ApPryMEHTBl JPYrMX I[pU aHallu3e pe3yJbTaToB
NESITeIbHOCTH;

3) npunsiTHe celst u APYrux:

OpUHUMATD ceDsl, MoHKHMAas CBOU HEJOCTAaTKU M JIOCTOMHCTBA;

OPUHUMATh MOTHMBBEI M @pryMEeHTBl [pPYrHMX INpH aHalu3e pe3yJbTaToB
NESTeNbHOCTH;

IpU3HaBaTh CBOE [1paBo U MPaBoO APYTUX HA OMIUOKHU;

pa3BUBATh CIIOCOOHOCTH ITOHUMATh MUP € ITO3ULUH JIPYTOro YeloBeka.
INNPEAMETHBIE PE3YJ/ILTATBI

[IpeameTHble pe3y/ibTaThl OCBOEHUS COAEpPXKaHHS Yy4uyeOHOro mpeameTa
«buonorusi» Ha yriayOnéHHOM YpOBHe OpHMEHTHUpOBaHbI Ha ofecredyeHue
npoduiabHoro  oOyucnus  oOywatomuxess  Ouosorud. OHM  BKIIIOYAIOT:
cnenuduueckue st 6110J10MMK HayYHbIe 3HAHUS, YMEHHUS U CIIOCOOBI AeHCTBUH 110
OCBOCHMIO, MHTEPIPETAIlMH 1 MPeoOpa30BaHMIO 3HAHWM, BUBI JEATEILHOCTH T10
MOJIy4eHHMIO HOBBIX 3HAHMI W UX NPUMEHEHHUIO B Pa3IMYHbIX Y4EOHBIX, a TaKkKe B
peanbHbIX JKM3HEHHbIX cuTyauusx. [IpeamerHsie pe3yabTaThl MpeACTaBIEHbI M0
rojiam u3yueHwusl.

[IpenmMeTHble pesylibTaThl OCBOEHHUsl yueOHoro mpeamera «buosorus» B 10
KJacce N0JKHBI OTpakaTh:

cOpMHPOBAHHOCTHL 3HAHUM O MecTe W polM OHOJNOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHPOBAHUU €CTECTBEHHO-HAY4YHON KapTUHBI MHUpa, B
MO3HAHWK  3aKOHOB  [IPUPOJABI W  pellleHuH TMpobJjeM  paLHOHAIBHOIO
MPUPOJIOII0IIL30BAHMUS, O BK/IA/le POCCUMCKHUX M 3apyOeKHBIX yYEHBIX B pa3BUTHE
ouomnoruu;

BJIaJICHUE CHUCTEMOM  OMOJIOTMYECKUX  3HAHUM, KOTOpas  BKJIIOYaeT:
OCHOBOIOJIAralomue OHONOIHYEeCKUEe TEPMUHBI W IOHATHSA (KU3Hb, KJIETKa,
OpraHmsM, MeTaboNu3M, I'OMeocTas, CaMOperyJslus, CaMOBOCIPOU3BEAEHHE,
HACJIEeJICTBEHHOCTh, MW3MEHUYMBOCTh, POCT U pa3BUTHe), OHOJOrHYecKHe TEeOpHUH
(xknerounast teopust T. [lIBanna, M. [Lneiinena, P. BupxoBa, XpoMocOMHasl Teopusi
HacneacrBenHoctn 1. Moprana), yuenus (H. M. BaBumoBa — o nenrtpax
MHOroo0pasust ¥ [POUCXOXNAEHUS  KYJIBTYPHBIX  PACTEHUH),  3aKOHbI
(emuHOOOpA3Msl MOTOMKOB IEPBOrO TOKOJEHMS, pacIlEeIIeHHs, YHCTOThl raMerT,
He3aBUCUMOI0  HacjienoBanus I MeHgensi, TOMOJIOTHYECKUX pPSIOB B
HacJIeCTBECHHOMN M3MCHUYMBOCTHU H. . Bagsunosa), MPUHLMIIBI
(KOMIUIEMEHTAPHOCTH );

BJIa/ICHNE OCHOBHBIMKM METOJaMH HAy4YHOTO IIO3HAHHUS, MCIOIb3YyEeMbIX B
OMOJIOTHYECKUX MCCIIC/IOBAHMUAX JKUBBIX OOBEKTOB (OMUCaHUE, W3MEPEeHUe,
HabmoieHne, IKCIIePUMEHT);



yMEHHE BBIJNSATH CYLIECTBEHHbIE IPU3HAKU: BUPYCOB, KJIETOK MIPOKAPUOT M
3YKapHOT, O/IHOKJIETOUHbIX W MHOIOK/IETOYHBIX OpPraHW3MOB, B TOM HHCIIe
6akrepuii, rpubOB, pacTenyii, JKUBOTHBIX U Y€JIOBEKA, CTPOEHHS OPraHOB U CHCTEM
OpPraHoB pacTeHWM, KUBOTHBIX, YEJOBEKA, TPOLECCOB IKU3HENEATEIbHOCTH,
NPOTEKAIOIIMX B Opralun3Max pacTeHUH, )KUBOTHBIX M 4eJOBeKa, OMOIOrH4eCcKux
Tpoleccos: o0MeHa BeliecTB (MeTabo/u3M), IpeBpaIleH s SHEPTUU, OpOKeHuUs,
aBTOTPO(MHOIO U TeTepOTPO(HOro TUIIOB NUTAHHUS, (POTOCHHTE3A U XEMOCHHTE3a,
MHTO3a, Meii03a, raMeToreHesa, SMOpHOreHesa, MOCTAMOPHOHAIBHOIO Pa3BUTHS,
pasMHOXKEHWsI,  HHJIMBMJlyalbHOTO  pPa3BUTUSl  OpraHu3Ma  (OHTOreHesa),
B3aMMO/IEICTBHS T€HOB, IeTepO3uca, HCKYCCTBEHHOrO 0TOO0pa;

yMEHHE YCTaHAB/IMBAThL B3aUMOCBS3M MEXAY OPraHOMIAaMH KIETKH U MX
(QYHKUHSAME, CTPOEHHEM KJICTOK pa3HBIX TKaHeH M MX QYHKUHUAMH, MEKIY
OpraHaMH W CHCTEeMaMid OpraHOB Yy PAacTeHHH, JKMBOTHBIX W 4YellOBEKa M MX
GYHKIESAME, MEKAY CHCTEMaMM OPraHoB M HMX (QYHKLHMSAMH, MEXIy dTarnamu
o6MeHa BEIIECCTB, dTallaMil KJICTOUHOIO LMK/IA U )KU3HEHHBIX LIMKJIOB OPraHM3MOB,
sTanaMu SMOPUOHABIONO PA3BUTHsI, FEHOTUIIOM M (EHOTHUNOM, (PEeHOTUIIOM H
(axTopamu cpe/ibl OOUTaHMS;

yMEHHUE BBISBISTL OTIMYUTENbHBIE NPU3HAKHM JKUBBIX CHCTEM, B TOM 4HC/Ie
pacTeHMH, )KUBOTHBIX W YCJIOBEKA;

YMEHWE MCIIOJIL30BaTh COOTBETCTBYIOLIME aApPryMEHTHI, OHOJIOrHYecKylo
TEPMHHOJIOIMIO U CHMBOJIMKY JUISl JIOKA3aTElbCTBA POJACTBA OPraHU3MOB Pa3sHbIX
CUCTEMATUUECCKUX T'PYILIT]

yMeHKe pelarh OHoJI0rHIeCKNe 3a/1aut, BhISABIIATh IPUIUHHO-CIIe/ICTBEHHbIE
CBSA3M MEJKJly MCCIIEAyeMbIMKU OMONIOrHYeCKMMH MPOLIECCaMH U SIBJICHUAMH, J1€/1aTh
BBIBOJIBI ¥ [TPOTHO3BI HA OCHOBAHUHM TIOJIyYEHHBIX pe3yIbTaTOB;

yMeHHe BBITONHsATH (1a00paTopHble M MpakTHYecKue paboThl, coO/I0AATh
npaBuia 1ipy padore ¢ yucOibiv 1 1abopaTopHbIM 000py10BaHHEM;

yMeHHE BBIABUIATL ['UIIOTE3bl, [POBEPATh HX OIKCIEPUMEHTaIbHBIMHU
cpeacTBaMu, (GOpMyJiMpys 1ielb HCCJeJ0BaHus, aHaJM3UpOBaTh I0JIyYeHHbIC
pe3yJbTaThl U J1e1aTh BBIBO/bI;

yMeHWe y4acTBOBaTh B y4eOHO-MCCIIeN0BaTeNbCkol pabore no Ouosoru,
SKOJIOTHM M MEJMLHNE, MPOBOAUMON Ha 0a3e LIKONBHBIX HAy4dHBIX OOLIECTB, W

MyGAMYHO  [PEACTAB/SNTL — MOJIyYeHHble — pe3yJbTaThl  Ha  YYEeHHYECKHX
KOH(pepeHusiX;

yMeHMEe OIIEHMBATL HTUYECKHE AacleKThl COBPEMEHHBIX HCCIIEIOBAaHHHN B
obmacty  OGuojorMH WM MEAMIMHBI  (KJIOHMPOBaHHE,  HMCKYCCTBEHHOE

OIUIOOTBOPEHHUE, HallpapjICcHHOE W3MEHEHUE TFeHOMa W CO3JaHHUE€ TPAaHCIC€HHBIX
OpraHu3MoB);



YMEHHE OCYIIECTB/IATh OCO3HAHHBIA BbIOOp Oyayuiei mnpodeccHoHanbHOM
AESTENBHOCTH B 0OiacTH OGHONOrMHU, MeIULMHBI, OHOTEXHOJIOTHH, BETEpUHAPUH,
CEJIbCKOI'0 XO3SIMCTBA, [11MIICBOM MPOMBILUICHHOCTH, YIIyOJISTh [MO3HABATENbHbII
MHTEPEC, HanpapJICHHLIH Ha OCO3HAHHbIM BEIOOP COOTBETCTBYIOLIEH Npodeccuu 1
NPORO/DKEHHE  OHOJIOIrMUYeCKOro  00pa3oBaHMsi B OpraHM3alMsAX CPeJHEero
NpO(EcCHOHaIBHOTO I BbICLIEr0 00pa3oBaHus.

[Ipemerhbie pesyiibTaThl OCcBoeHHs yueGHoro mpeamera «Buomnorusy» B 11
Kiacce 10/DKHbl OTpankalh:

CHOPMUPOBAHHOCTEL  3HAHUH O MecTe M pPOAM OHMOJOTMH B CHCTEME
€CTECTBEHHBIX HAYK, B ()OPMUPOBAHMH COBPEMEHHON eCTECTBEHHO-HAYYHOI
KapTUHbl MUpa, B [O3HAHWHW 3aKOHOB IMPUPOJBI M PEIIEHHH 3SKOJIOIMYECKUX
npobiiem YelloBedecTBa, @ TaKKe B pELUEHMH BOIPOCOB PAl[MOHAIBHOIO
MPUPOOIIONE30BAHMUS. M B ()OPMUPOBAHUM LIEHHOCTHOTO OTHOIUEHHS K MPUPOJIE,
OOILIECTBY, YeJIOBEKY, O BK/aJe POCCHHCKMX M 3apyOexkHBIX YUEHBIX-GHOIOrOB B
pas3BuTHE OMOJIOTHH;

yMEHUE BiAAeTH CHCTEMON OHOJIOrMYECKHMX 3HAHHMH, KOTOpas BKIOYACT
ONMpeAeNIeHUs] M IOHHMaHKEe CYIIHOCTH OCHOBOIIOJIAraloIIUX OUOIOrHYeCKHX
TEPMUHOB W TIOHATHII (BHJI, 9KOcHCTeMa, OGuocdepa), Guonorudeckue Teopuw
(aBommormontas reopus . /lappuna, CHHTeTHYECKAS TEOPHUs IBOJIOLHH), YUYEHHUS
(A. H. CesepuioBa — 0 11y1s1x 1 HanpasieHusix aBosouuu, B.M. Bepraackoro — o
Ouocdepe), saxonsl (renernyeckoro pasHoecus [k. Xapau u B. BaiinGepra,
3apozbliieBoro cxojcrsa K. M. bopa), npaBuna (Munumyma [O. JluGuxa,
3KOJIOTMYECKOM MUpaMu/ibl JHEpruu), runoressl (rumoresa «vupa PHK» V.
['unGepra);

YMEHHE  BJQJCTh  OCHOBHBIMH  METOJaMH  HAy4YyHOrO  MO3HAHUS,
MCIIOJIB3YECMBIMHU B OHOIOIMUECKUX UCCIIeIOBAHUSX )KUBBIX OOBEKTOB M 9KOCHCTEM
(ommcanue, u3mepenye, HalJOJIEHHE, YKCTIEPUMEHT), CIIOCOOAMH BBISBICHUS M
OLEHKH aHTPOIOINeHHbIX H3MCHEHUH B IIPUPOJIE;

yMeHHe BbIIEJIsIThH CYIIEeCTBEHHble IIPU3HAKUA: BHUOB, OHOIreOLEHO30B,
dKOCHCTEM M OHOChCPLI, CTaOMIM3UPYIOIIEro, ABMXKYIIENO M Pa3pbIBAIOIIEr0
€CTEeCTBEHHOI'0 o1Oopa, aJlJIONaTPUYECKOro u CHUMITaTPUYECKOI0

BHI000pa30Batmsl, BJksiiNs JABHKYIIMX CHII SBOJIOLUU HA TeHOMDOH MOy JISLNH,
MPUCTIOCOONEHHOCTH OPraHnu3MOB K cpejie 0OOMTaHus, Yepel0BaHUs HaMpaBIIcH il
OBOJIIOLMH, KPYTOBOPOTa BEIIECTB U IOTOKA IHEPTHH B 9KOCHCTEMAX;

YMEHHUE yCTaHABJIMBATH B3aMMOCBS3UM MEXAY TMPOILECCAMU HBOIIOINH,
ABMOXKYIIMMH CUJIaMM  AHTPOIOreHe3a, KOMIIOHEHTAMH Ppa3jMYHBIX JKOCHCTEM U
MPUCITOCOOJIEHUSMHU K HUM OPraHU3MOB;

YMEHHE  BBISAB/SITL  OTJMYMTENbHbIE  IPU3HAKH  JKMBBIX  CHUCTEM,
MPHCIIOCOOJIEHHOCTE BIJIOB K cpeje OOMTaHMs, aOMOTHUECKHX W OMOTHUYECKHX



KOMIIOHEHTOB ~ 3KOCHCTEM, B3aUMOCBSI3e  OpPraHU3MOB B  cOO0OIecTBax,
aHTPOIIOIeHHBIX U3MEHEHMI B 9KOCUCTEMaX CBOEH MECTHOCTH;

YMEHHE HCIOJIL30BaTh COOTBETCTBYIOIIHME apryMEHTbl, OHUOJOTHYECKYIO
TEPMUHOJIOTHIO U CHMBOJIMKY JUISl JIOKA3aTEIbCTBA POACTBA OPTraHU3MOB Pa3HBIX
CHCTEMATUYECKUX TPYII, B3aHMOCBA3M OPraHU3MOB U Cpe/bl OOMTaHMsl, €JUHCTBA
YeIOBeUECKUX pac, HEOOXOAMMOCTH COXpaHEHHss MHOrooOpasus BHAOB W
9KOCUCTEM KaK YCJIOBMS COCYIECTBOBAHUS IPUPOBI U YEIOBEYECTBA,;

yMeHuMe petiath OMOIOrHuecKue 3a1auu, BBISBIISTE IPHYHHHO-CIIeCTBEHHBIE
CBA3H MEK/1y MCCIIe/lyeMbIMH OHOJIOTMUECKUMHU MPOLECCAMHU U ABJICHUSMMU, JesaTh
BBIBOJIBI ¥ [IPOI'HO3bI HA OCHOBAHWH MOTY4YEHHbBIX PE3yJIbTATOB;

YMEHHUE BBIMOJHITE J1a0OpaTOpHble M NpaKTHYecKue paboTsl, cobomaTh
npaBsuia fpu padbote ¢ yuyeOHbiM 1 1a60paTopHBIM 000pPYI0BaHHEM;

YMEHHE BbUIBUIATh [HIIOTE3bI, IPOBEPATh MX IKCIEPUMEHTAIbLHBIMH
CpeACcTBaMH, (hOPMyJIMpPYsl Lejlb HCCIENOBaHHs, AHAIM3UPOBATh MONyYEeHHbIE
pe3yJIbTaThl U JIeNIaTh BBIBO/I(LI;

yMeHHe y4acTBOBaTh B y4ueOHO-Hccien0BaTeNbCKoN paboTe o 6Guosoruu,
3KOJIOTHM M MeMLMIIE, MPOBOAMMON Ha 0a3e LIKOJBHBIX HAYYHBIX OOLIECTB, U
MyOMMYHO — NpPEACTABJATHL  [OJYYeHHble  pe3ysibTaThl Ha  YYEHHYECKHX
KOH(epeHusX;

YMEHHUE OLICHHUBATH I'MIIOTE3bI U TEOPUH O MPOUCXOXKIAECHUH JKU3HU, YeOBeKa
M YeJIOBEUECKMX pac. O NpUYMHAEX, MOCIEACTBUAX M CIOCO0axX MpeaoTBpalleHus
rinobanbHbIX M3MeHeHuil B Guocdepe;

yMEHHE OCYIIECTBISATL OCO3HAHHBIM BbIOOp Oymaymied mpodeccHoHanbHOM
AEATeIBHOCTH B 00J1aCTH OHOJIOIMH, 9KOJIOTUH, IPUPOIOIIONE30BAHMUS, MEIUILIHHEI,
OMOTEXHOJIOTMH, TCHXOJOIMH, BETEPHUHAPHH, CEIBCKOTO XO3UCTBa, IMUIIEBON
NPOMBILIJICHHOCTH, YIIyO/sTh I103HABATEIbHBI HHTEpeC, HaNpaBjieHHbIH Ha
OCO3HAaHHBIA  BbIOOP  COOTBETCTBYIOLIEH  mpodeccHHn H  MPONOIKEHUE
Ouosoruyieckoro obpasoBalus B OPraHU3aLUsIX CPEIHErO MPO(ECCHOHABHOIO H
BBICILIEr0 00pa3oBaHusl,
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