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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma o yuebnomy npeamery "buosnorus” (nanee - OMOJIOTHS) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadorana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«O06 obOpazoBanun B Poccuiickoit Depepanum»y, ®I'OC COO, Konuenuu mnpernogaBaHus
yuebHoro npeamera «bruoOrus» U OCHOBHBIX MOJIOKEHUN (henepanbHOi paboueill mporpamMmbl
BOCTIUTAHHUS.

VYuebubiii npeamer «buonorus» yrmyonénnoro ypoBHs wu3yudenust (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOW oOiactu «EcTecTBEHHO-HAYYHBIE MPEAMETHIY.
Cormacao monoxenusiMm OPI'OC COO mnpoduiibHBIe y4eOHBIC TNpPEIMEThI, H3y4aceMble Ha
yrayOnEHHOM YpOBHE, SIBISIOTCS criocoOoM mauddepeHnnanud o0ydeHuss Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUS M NMPHU3BaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKJIYy OCHOBHBIM OOIIHMM,
CpeIHUM OOIIMM, CpPeIHUM MPOPECCHOHANBHBIM U BBICHIMM oOpa3oBaHHeM. B To ke Bpems
KOKIBIA U3 ATHX Y4€OHBIX MPEIMETOB JOHKEH ObITh OPUEHTHUPOBAH HA MPHUOPUTETHOE PELICHUE
00pa3oBaTeNbHBIX, BOCIIUTATENIFHBIX W PA3BHBAIOIINX 33]ad, CBSI3aHHBIX C MpodopHueHTanuein
0o0yJaromuxcsi ¥ CTUMYJIMPOBAHHEM HWHTEpeca K KOHKPETHOH 00JacTH HAy4YHOTO 3HAHMS,
CBSA3aHHOTO C OWOJOTHEH, MEOUIIMHON, SKOJOTHEH, TMCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npenmery "buosiorus" naér nmpencraBiieHre O IEIH U 3a/1a4ax
u3ydeHus yaeOHoro npeamera «buonorusy Ha yriry0JIEHHOM ypOBHE, ONpeeNsieT 00s3aTeNbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHUEe, €r0 CTPYKTYpHUPOBAHHME MO paszienaM U Temawm,
pacmpezieieHue Mo KiaccaM, peKOMEHAYeT MOCIeI0BaTeIbHOCTh U3YUeHHUsl yueOHOr0 MaTepuana
C y4€TOM MEXKIIPSIMETHBIX W BHYTPHUIIPEJAMETHBIX CBsI3e¢d, JIOTHKH Yy4eOHOIro Iporiecca,
BO3pACTHBIX OCOOE€HHOCTEH oOydaromuxcs. B mporpamMmMe mo OMOJIOTHH peaqu30BaH MPUHIIUIT
IPEEMCTBEHHOCTH C H3y4Ye€HHEeM OHMOJOrMM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Omaromaps uyeMy [pOCMaTpPHBAeTCS  HAMPaBICHHOCTh Ha  MOCHEAyoIllee  Pa3BUTHE
OMOJIOTUYECKNX 3HAHWH, OpPWUEHTHPOBAaHHBIX Ha (POPMHUPOBAaHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, 3KOJOTUYECKOIO MBIIUICHUS, IPEICTaBICHUNH O 3I0pOBOM 00Opase >KM3HH, Ha
BOCIIHTaHHE OEpEeKHOTO OTHOILIEHHUS K OKpYXKarolled MpUpogHOW cpere. B mporpamme 1mo
OMOJIOTUHM TakKe IMOKa3aHbl BO3MOXHOCTH Yy4eOHOro mpenMera «buonorus» B peamusaluu
tpeboBanuii ®I'OC COO k mIaHUpyeMBbIM JHUYHOCTHBIM, METAIPEIMETHBIM U MHPEIMETHBIM
pesynpTaTaM o00y4ueHus W B (OPMHPOBAHUM OCHOBHBIX BHJIOB Y4Y€OHO-TIO3HABATEIHHOMN
NEeSITeIbHOCTH O0YYaIoIUXCs 10 OCBOCHMIO COJEp)KaHUs OHMOJIOTHUECKOro OOpa3oBaHHs Ha
YpOBHE CpeaHero o01ero oopazoBaHusl.

VY4eOunblii npeamer «buosorus» Ha ypoBHE CpeAHEro o0IIero oOpa3oBaHHUs 3aBeplIacT
Ouosnoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTHPOBAH HAa pacHIMpEeHUE U yriyOlieHne 3HaHUM
oOydJaromuxcsi O JKUBOM TMPHPOJAE, OCHOBAX MOJIGKYISIPHONH W KIETOYHOW OWOJIOTHH,
AMOPHUONIOTUN U OMOJOTUU Pa3BUTHS, T€HETHKH, CENEKIIUU, OMOTEXHOJOTHH, SBOIIOIMOHHOTO
YUEHUS U IKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YpOBHE OpPUEHTHPOBAHO Ha
HNOJATrOTOBKY OOYyYaroImuXcs K TMOCIEAYIOIIEMY MOJTY4YeHHI0 OMOJOrMYecKoro oOpa3oBaHus B
By3aX W OpPraHU3alUsAX CpPeIHEro npodeccuoHanbHOro oopazoBanus. OCHOBY €ro COAEp)KaHUsS
COCTaBJISIET CUCTEMa OMOJOTMYECKMX 3HAHUM, MOJYYEHHBIX MPU H3YYEHHH OOYy4YarOUIMMHCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/ejoB OHOJIOTHM Ha YpPOBHE OCHOBHOTO OOILEro
oOpa3oBanus, B 10—11 kinaccax 3T 3HaHUS MOTYYarOT pa3BuTHE. Tak, paCIIMPEHbl U YriIyOJIeHbI
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, JKMBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBEKa,
o0LIMX 3aKOHOMEPHOCTSX JKU3HM, [OIMOJHUTEIbHO BKIIOUYEHbI OWOJIOTHYECKUE CBEIEHUS



MPUKIATHOTO M TMOMCKOBOTO XapaKkTepa, KOTOPhlE MOXKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
nocieayomero Beidopa mnpodeccun. BozMokHa Takke MHTErparisi OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOLIMMH 3HAHUSAMH, TIOTYYEHHBIMU O0YYarOIIUMUCS TPU U3YYECHUH (PU3MKH, XMMHUH,
reorpauu U MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpenMery "buonorus" oTpaxkaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOLUOHHBIM MOAXOAbI K M3yueHuto Ouosoruu. CoOriacHo MM, HU3y4aroTCs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIS )KUBBIX CUCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
SBOJIIOIIMM OPraHMYECKOr0 Mupa Ha 3emiie, COXpaHEHHs OHOJOTHYecKOro pazHooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJSIPHOW M KJIETOYHOW OHMOJIOTHH,
IMOPHOJIOTUN ¥ OMOJIOTUU Pa3BUTHS, TCHETUKU U CENIEKLIUHU, OMOTEXHOJIOTHH U CUHTETUYECKON
OMoJIOTHH, aKTYyaJU3UpPYIOTCSd 3HAHUS OOydYarolmmxcs 1Mo OOTaHWKE, 300JI0THH, AHATOMHH,
¢duznonoruu venoseka. B 11 kitacce n3y4aroTcsi SBONIOIMOHHOE yY€HHUE, OCHOBBI HKOJIOTUU H
yueHue o 6uocdepe.

VYueOublii mpenmer «buonorus» TpU3BaH OOECIIEYUTH OCBOCHHE OOYYaIOIIMMUCS
OMOJIOTMYECKUX TEOpPUM M 3aKOHOB, WJEH, NPUHLMIIOB U MPaBUJ, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUU, OHOIEHO03a, DKOCHCTEMBbI, O BBIIAIOIINXCS
HAy4YHBIX JOCTM)KEHMSIX, COBPEMEHHBIX HCCIIEIOBAHUAX B OHMOJOTMH, NPUKIIATHBIX acleKTax
Ounonornyeckux 3HaHWM. /s pa3BUTHS W MOIAEp)KaHUS WHTEpeca 0O0YJaromuxcss K OMOJIOTHH
HapsIly CO 3HAYUTEIBHBIM 00BbEMOM TEOPETUUECKOI0 MaTepuaia B COACPKAHUH MPOrPAMMBI IO
OMOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C MCTOpUEI CTAHOBIEHHS U PAa3BUTHUS TOW WM MHOM
o0nacTu OMOJNIOrMH, BKJIAJIOM OTEUECTBEHHBIX M 3apyOeXkHBIX YUEHBIX B PEIIEHUE BaKHEHIINX
OMOJOTUYECKHUX U KOJOTUYECKUX MPOOIIEM.

Llens u3yuenust yue6Horo npeamera «buonorus» Ha yriyOlnEHHOM ypOBHE — OBJIAJICHUE
0o0y4JarloIMMHUCS 3HAHUSAMU O CTPYKTYpPHO-(QYHKIIMOHAIBHOM OpraHU3allii >KUBBIX CHCTEM
Pa3HOTO paHra u NpuoOpeTeHrne YMEHHUI UCII0NIb30BaTh 3TH 3HAaHUS B (OPMUPOBAHUHU HHTEpEca
K OomnpeneneHHoi o0sactu mpodecCHOHATbHON NeATeTbHOCTH, CBI3aHHOW C OMOJIOTHEH, WU K
BBIOOpY yueOHOT0 3aBe/IeHHs I MPOAOIKEHUS OMOIOTHYECKOro 00pa3oBaHMsL.

JlocTikeHue 1enu u3ydeHus: yuyeOHoro npenmera «buonorus» Ha yriyOa€éHHOM ypoOBHE
oOecrnieunBaeTcs pelIeHueM CIEAYIOMUX 3a1au:

OCBOCHHE OOYYaIOIMUMHCS CHUCTEMBbl  OMOJIOTMYECKUX 3HAHWM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOpHUSX, KOHLEMIMAX, TMIIOTe3aX, 3aKOHAX, 3aKOHOMEpPHOCTSX U MpaBMIIax,
COCTaBISIIOLMX COBPEMEHHYIO E€CTECTBEHHO-HAyYyHYI0 KApTUHY MHpa; O CTPOCHMH,
MHOTOOOpa3uu U OCOOEHHOCTSIX OMOJIOTHYECKUX CUCTEM (KJIETKA, OPTaHW3M, MOMYJISIHS, BHI,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEAOBAHUSIX B
OHOJIOTHH;

O3HaKOMJIGHHE  oOydJaromuxcs €  METOAaMU  TO3HAHUS  KMBOM  TPUPOBL:
HCCJIEIOBATEIbCKUMU METOAaMU OMOJIOTMYECKUX HAyK (MOJEKYJISpHOU U KIETOYHOM OuoJioruw,
HMOPHUOJIOTUN U OWOJIOTUH PAa3BUTHS, TEHETUKU U CENEKIUH, OMOTEXHOJIOTHH U CUHTETHYECKOMN
OMOJNIOTHH,  TMAaJEOHTOJOTMH, OKOJOTHM); METOAAMU  CaMOCTOSTENILHOTO  NPOBEICHHUS
OMOJIOTHYECKUX HCCIeIOBAaHUNH B J1aboparopuu M B MpHpone (HaONoaeHHe, H3MEpeHHe,
9KCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIaJiIcHHE OOYYaIOUUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HaXOAWTh, aHAIU3UPOBATH U
UCIIOJIb30BaTh OMOJIOTUYECKYIO HH(POPMAIIHIO; TIOJIH30BATHCS OMOJIOTMYECKON TePMUHOJIOTHEN U
CUMBOJIMKOW; YCTaHaBIMBAaTh CBSI3b MEXAYy pa3BUTHEM OHMOJOTMUM M COLHUAIIBHO-
SKOHOMHMYECKUMU M SKOJIOTMUYECKUMH NpOoOJieMaMU YeJlIOBEYECTBA; OLEHUBATh IOCIEICTBUS



CBOCH JCATENHPHOCTH 110 OTHOIIEHHWIO K OKpPYXKAIomed MPUPOTHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3JI0POBBIO  OKPYKAIOIIMX JIIOAEH; OOOCHOBBIBAaTH M COOJIOJATh  MEpHI
npodHIaKTUKN WHPEKIMOHHBIX 3a00JIeBaHuUil, MpaBuia MOBEACHUS B MPUPOAE U oOecreueHus
0€30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B UPE3BbIUAWHBIX CHUTYyalUsX MPUPOIHOIO U
TEXHOICHHOI'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE HAy4dHblE OTKpPBITHUS B 001acTu
OuoJjoruu;

pasBUTHE Yy 00YYAIOLINXCSl MHTEIUICKTYyalbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHUH,
pelaeMbIMH €10 MpoOJIeMaMHu, METOJI0JIOTHEN OHMOJIOrMYecKOro MCCIeIOBaHUs, MPOBEICHUS
OKCIEPUMEHTAIBHBIX HWCCIEAOBAHHUMA, pelmeHns OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUSL
OMOJIOTUYECKUX 00BEKTOB U IPOIIECCOB;

BOCIHUTAHHUE Y OOYYarOIIUXCSl IEHHOCTHOTO OTHOIIEHMsS K JKUBOM MPHUPOJE B LEIOM U K
OTIENbHBIM €€ 00beKTaM U SBJICHUSIM; (POPMHPOBAHUE OSKOJIOTHYECKOW, TE€HETHYEeCKON
IPaMOTHOCTH, OOIIEH KyJIbTyphl IMOBEIEHHUS B TPHUPOJEC; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuoOpeTeHue 00yJarIUMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAONOIB30BAHUN
(cobmroneHne TMpaBUJl TOBEJACHUS B IPUPOJIC, OXPaHbl BHJOB, ASKOCHUCTEM, Ouochepsl),
COXpaHEHUU COOCTBEHHOTO 3J0POBBS U 3I0POBbA OKPYXKAIOIIMX JIOACH (coOmtoneHus Mmep
npopMIaKTUKK  3a00JieBaHMUM,  oOecrieueHre  O€30MAaCHOCTH  KU3HENEATCIbHOCTH B
Ype3BBIYAHBIX CUTYAIUSAX MPUPOJIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BaHUS
OMOJIOTMYEeCKUX 3HAHUN M YMEHUH B MOBCEITHEBHON KU3HHU;

CO3/IaHWE YCJIOBUH Ui OCO3HAaHHOTO BBIOOpa OOYYAIONIMMHUCS WHIWBHIYaTbHON
0o0pa3oBaTeNbHON TpPAaeKTOpUHU, CIOCOOCTBYIOLIEH MocienyomeMy NpodecCHOHAaTIbHOMY
CaMOOIIPEICIEHNI0, B COOTBETCTBUU C HWHAWBUAYAIbHBIMM MHTEpECaMH M TMOTPEOHOCTIMHU
pEeruoHa.

OO01iee ymMclIO YacoB, OTBEACHHBIX Ha H3yuyeHUE OHOJIOTMM Ha YriayOJIeHHOM YpOBHE
cpennero obmiero oOpasoBanmsi, coctaBisier 204 uaca: B 10 wmacce — 102 ugaca (3 yaca B
Hezeno), B 11 kimacce — 102 gaca (3 vaca B Hefento).

Ot10op oOpraHuM3alMOHHBIX (OpM, METOJOB M CpeACTB OOyueHUs OMOJIOTUH
OCYIIECTBIISIETCS C YUETOM CIEIU(HUKN €ro COACpKaHUs M HANpPaBICHHOCTH Ha TPOJIOJIKEHUE
OHMOJIOTHYECKOTO 00pa3oBaHUsI B OPTaHM3ALMUSAX CPEAHETO MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIIOBHEM MpPU OOy4eHHH OMOJIOTUM Ha YriyOJIEHHOM YpPOBHE SIBIISIETCS
MpPOBEJCHUE J1aOOpaTOPHBIX M TMpakTHUeckux pabdor. Takke ywyacTtue oOydarmmxcs B
BBITOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEZIOBATENILCKAX  paboT, TeMaThka KOTOPBIX
OTIpeNIeNIAeTCsl YYHUTEJEM Ha OCHOBE HMEIOIIMXCS MaTepHaIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX PUPOIHBIX YCIOBHUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CoaepxaHue MpPOrpaMMbl, BBIIECJIEHHOE  KVYPCUBOM, HE BXOJUT B  IPOBEPKY
rocynapcTBeHHoU utoropoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosnorusi — KOMIUIeKCHas Hayka. Kparkas ucropust pa3BUTUS OMOJIOTHH.
buonornueckue Hayku M u3ydaemble UMM mpoOiembl. DyHaameHTaldbHbIC, MPUKIATHBIE U
IIOMCKOBBIE HAYYHbIE UCCIIE0OBAHNS B OMOJIOTUH.

3HayeHue Ouojoruu B (HDOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBsizanHble ¢ Ouosnorueil. 3HaueHWe OHMONOTMM B MPAKTUYECKON
JIEATEIbHOCTH YEJIOBEKA: MEJIULIMHE, CEJIbCKOM XO34WCTBE, IPOMBILIJIEHHOCTH, OXpPaHe
PUPOJIBIL.

JleMoOHCTpaL U

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apsei, I
Mengens, B. U. Bepuaackui, U. II. IlaBnoB, U. NU. Meunnko, H. U. Basunos, H. B.
Tumodees-Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmuubl u cxembl: «CBsi3p OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OMOIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbI H X H3y4YeHHE

JKuBble cuctembl Kak npeaMeT n3ydeHus: ouosoruu. CBOMCTBA )KUBBIX CUCTEM: €AHMHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTh WU ILIE€JIOCTHOCTb, CIIOXKHOCTh U  YHOPSAOYEHHOCTH
CTPYKTYpBI,  OTKpPBITOCTH, = CAaMOOpPraHM3alys, CaMOBOCIIPOM3BEICHHUE, Pa3ApakKMMOCTh,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHuM3alid JKUBBIX CHCTEM: MOJEKYJSPHBIMA, KIECTOYHBIM, TKAHEBBIM,
OpraHNU3MEHHBIM, MONYJIILIHOHHO-BUIOBO, HKOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
6uocdepHsbiil. IIporeccsl, NPoOUCXOASIIME B KUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
Kuznp kak opma cymecTBoBaHusl Marepuu. Hayku, u3ydaroniue >KuBble CUCTEMbI Ha Pa3HbIX
YPOBHSIX OpraHU3alllu.

N3yuenune xuBbIX cucteM. MeTtoapl Ouonormdeckod Haykw. HaOmrogeHue, n3mepeHwue,
DKCIIEPUMEHT, CHCTEMaTu3auus, MeTaaHanu3. [loHATHME O 3aBUCUMONM M HE3aBHMCHMOM
nepeMeHHOl. [lnanupoBanue skcnepumenta. IlocraHoBka u mpoBepka rumnote3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ H0CTOBEpHOCTh. Pazdpoc B Ouonornueckux qaHHbIX. O1eHKa
JIOCTOBEPHOCTH MOJIYUEHHBIX pe3yslbTaToB. [IpUunHbI MCKaXXEHUS Pe3yJabTaTOB HKCIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoHCTpan U

Tabmuupel 1 cxembl: «OCHOBHbIE MNPU3HAKU KU3HUY», «DBHOIOTMYECKUE CHCTEMBI»,
«CBONCTBA )KMBON MaTepun», Y pOBHH OPTraHU3ALMH KUBOHM MPUPOIB», «CTpOeHNE )KUBOTHON
KineTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIIOBEYECKOTO  OpPTraHu3May,
«buoreonenos», «buocdepay, «MeToabl U3ydeHHUS KUBOH PHUPOIBD».

OGopynoBanue: 1abopaTtopHOEe 000PYAOBAHUE JIJIsl TPOBEACHUS HAOIIOACHHHN, U3MEPEHUH,
SKCHEPUMEHTOB.

IIpakTyeckas padora «licnonp3oBaHME pa3IMUHBIX METOAOB IPU H3YYEHUHM MKUBBIX
CUCTEM.

Tema 3. buosiorusi KjieTku



Knerka — cTpykTypHO-(QyHKIMOHAIbHAS €IUHULA >KUBOrO. VICTOpHUSA OTKPBITUS KIIETKH.
Paboter P. I'yka, A. JleBenryka. Kinerounas teopus (T. IlIBann, M. Illlneiinen, P. Bupxos).
OCHOBHBIE TI0JI0’KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.

Metonbl MOJEKYISIpHOM M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHUA, Xpomarorpadus,
anekTpodopes3, METOJ MEUYeHbIX AaToMoB, AuddepeHunanbHOE  LEHTpU]YTrupoBaHue,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (uKCUpOBAHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHSL.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdemMoHcTpauMu

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

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

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIPENapaThl PACTUTEIbHBIX, KUBOTHBIX MU
OaKTepHaIbHBIX KIETOK.

IIpakTnyeckass padora «lI3yueHne MeTOJOB KIETOYHOH Owmosioruu (xpomarorpadus,
anekTpodopes, nuddepennuanpaoe eaTpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XVMMHYECKUH COCTAaB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKPO3JIEMEHThI. Bona u e€ poib
KaK pacTBOPHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBaHMM KJIETKH, TEIJIOPETYJIALHUU.
MuHepaibHbIE BEIIECTBA KIIETKH, UX OMOJIOrHYecKast poib. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BelECTBA KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBod Mousiekynbl. IlepBuunas cTpykTypa Oenka, MenTuiaHas
CBsA3b. BTOpuuHas, TpeTuyHas, 4yeTBepTHUYHasi CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkos. buonornueckue GyHKIM 0enKkoB. [lpuonsi.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHIbl, OJUrOcaxapuibl U monucaxapujsl. OOmumi
IUIaH CTPOEHUS U (U3MKO-XUMHUECKHE CBOICTBa yrieBoaoB. buonornyeckue ¢yHKuIuu
YTJIEBOJIOB.

Jlununpl.  TuppodunbHo-ruApodoOHBIe  cBoiicTBa.  Kiaccubukauus — aunujaos.
Tpurnunepunasl, Gochoaunuipl, BOCKU, cTepouisl. buonornyeckue Gpynkuuu aunuaos. O6mue
CBOWCTBA OMOJIOTMYECKMX MeMOpaH — TeKy4ecTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxneunoseie kucnotsl. [IHK u PHK. Crpoenune nHyknenmHoBbIX KuCIOT. HykneoTuusl.
[Mpuniun komminementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mecronaxoxaenue u 6nonorndeckue pynkunu JJHK. Buast PHK. @ynkuuu PHK B knetke.

Ctpoenune monekyinbl AT®. Makposprudyeckue cBa3u B moiiekyine AT®. buosornyeckue
byakuun  AT®. BoccraHoBiIeHHBIE TMEPEHOCUYMKH, UX (QYHKIUHM B KJIeTKe. /[pyeue
Hykneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouojorusi: OMOXMMHYECKHEe W OHOpU3NYECKHE HCCIEAOBAaHUSA COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTypbl OuoMmoiekyn. Modenupoeanue cmpykmypovl U @QYHKYui
Ouomonexkyn u ux komniexkcos. KomnvromepHulii Ou3aun u opeanuieckui cunmes 6UOMONEKY U
UX HenpUPOOHbIX AHALO208.

JleMoHCTpauMu

[Toptpetsrt: JI. [Tonunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, ©. Canrep, C.
IIpy3unep.

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



Tabmuupel u cxembl: «llepuoguyeckass Tabauia XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemectBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTYpbl OEnKOBOW MOJEKYIb», «CTpoeHHE MOJEKYJd YriaeBoAoB», «CTpoeHHE MOJEKYI
nunuaoBy, «HykiienHoBbIE KUCIIOTH», «CTpoeHue MOeKyiIbl ATD».

O6opynoBaHue: XuMU4ecKas ocya 1 00opyaoBaHue.

JlaGopaTopHnas pa6ora «OOHapyxeHHe OEJIKOB C IOMOIIBIO KAUE€CTBEHHBIX PEaKIUil».

JlabopaTopnas pa6ora «/ccienoBaHne HyKIEMHOBBIX KUCIIOT, BBIJICICHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHUYECKass M mpokapuorudeckas. CTpyKTypHO-(YHKIMOHAIbHBIC
00pa3oBaHus KJIETKH.

CrtpoeHue mnpokapuoTHueckoil kieTku. Kretoynas crenka OakTepuil u  apXeu.
OcoOeHHOCTH CTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTto u
pOJIb MPOKAPUOT B OMOLIEHO3aX.

Crpoenrie u (QyHKIIMOHHMPOBAHUE dYKapHOTHUYECKOW KieTKH. [Imasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTHyeckoil MeMmOpaHbl. TpaHCIOPT BEUIECTB 4epes
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (muddys3us, obneryénnas nudQysus), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTUBHBIA TpaHcnopT). [lomxynmponunaemocts memOpansl. PaGota
HATPUI-KaJIMEeBOTr0 Hacoca. JHAOIUTO3: MUHOIUTO3, (paronnTo3. Dk3ounTo3. Kinerounas creHka.
Crtpykrypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHUi, rpuOOB.

[Muronnasma. Ilutozons. Llurockener. [IBmkeHue nuromyazMel. OpraHouAbl KIETKH.
OnHoMeMOpaHHbIE OpraHOUbl KIETKH: sHAoIazmaTrueckas cetb (JI1C), anmapar [Nonbaxwy,
JN30COMBI, UX CTpoeHHE W (YHKIUHU. B3anMoCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue TrpaHyIsIpHOTO peTukynyma. Mexanusm nanpasnenus 6enxkoé ¢ OIIIC. Cunres
pactBopuMbIXx ~ OenkoB. CHHTe3  KJIETOYHBIX  MeMOpaH. [Imagkuit  (arpanHynsipHBIi)
sHOIUIa3MaTHUecKuil peTukynyM. CekperopHas ¢yHkuus anmapata ['onsmxu. Moouguxayus
benxos 6 annapame I onvoorcu. Copmupoexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKke. Bakyonu pactutenbHbIX KieTok. Kinerounstit cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWABl KJIETKU: MHUTOXOHAPHUM, IUIACTUABL. [Ipoucxoorcoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GyHKIMUM MHUTOXOHIpUH W 1iactuj. [lepBUuHBIE, BTOPUYHBIE W CIIOKHBIC TIJIACTHIBI
(OTOCHHTE3UPYIOIUX JYKAapuOT. XJIOPOIUIACTBl, XPOMOIUIACTBI, JICHKOMIACThl  BBICHIUX
pacTeHUN.

HememOpannbie opranouzs! kinetku CtpoeHune u (yHKIUU HEMEMOpPaHHBIX OPraHOMIO0B
KieTku. PubGocomsl.  [lpomescymounvie uramenmol. MuxporiaMeHTbl. AKmuHo8ble
MuKpoghunamenmsi. MBpIIEUHbIE KIETKU. AKMUHOBblE KOMHOHEHMbl HEeMbIUEUHbIX KIEmOK.
MuxkpotpyOouku. Kinetounsiii unentp. CrTpoeHue | JABWKEHHME JKTYTHKOB M PECHUYEK.
Muxkpotpy6ouku nuroriasmsl. Llentpuons. berku, accoyuuposanuvie ¢ Mukpoguiamenmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHUE M (PYHKIIUH.
Snepubliii GenkoBbIi MaTpuKC. [IpoCTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benku XpomaThHa — TUCTOHBIL. J{uHamuka s0epHou
0bon04KU 8 Mumose. foepHuiil mpancnopm.

Knerounsie  BkiatoueHus. CpaBHHTENbHAs  XapaKTEPUCTHUKA  KIETOK  DYKapHOT
(pacTUTENnBHOM, KUBOTHOM, TPUOHOI).

JeMoHCTpauMu



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

Tabmuubt u cxembl: «CTpoeHHE SYKapHOTHUECKOW KIeTKu», «CTpoeHHe KUBOTHOM
KIIeTKN», «CTpOeHUE pacTUTENbHON KieTKn», «CTpoeHne MUTOXOHIpUN», «Sapoy, «CtpoeHue
HIPOKAPUOTUUYECKON KIETKU».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIIPENapaTbl PacTUTENIbHBIX, KUBOTHBIX
KJIETOK, MUKPOIIPETapaThl OaKTepHUaIbHBIX KJIETOK.

JlabopaTopnasi pabora «l3yueHue cCTpoeHUs KIETOK pa3IMuHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIETOYHOU MEMOpaHBI.

JlaGopaTopHas pabGora «l/ccienoBaHue Ia3Mosn3a M AENaasMojn3a B PaCTUTENIbHBIX
KJIETKax.

IIpakTnyeckas padora «3yuyeHue NBUKEHUS HUTOIIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BeleCTB U IPpeBpallleHHe JHEPIMHU B KJIeTKe

AccUMMIAIMS U JUCCUMWIALUS — JIB€ CTOPOHBI MeTabosn3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTpOGHBIK H  TeTepoTpoHBIA. YyacTHe Kuciopoga B OOMEHHBIX — IpoIeccax.
Ounepreruyeckoe oOecrieueHne kieTku: mnpespameHue AT® B 0OMEHHBIX Tpolieccax.
depMEeHTAaTUBHBIN XapakTep peakuuid KIETOYHOro Mmerabonu3ma. DepMeHThl, UX CTpPOEHHE,
cBoiicTBa W MexaHu3M jedctBus. Kodepmentbl. Otrianuus (pepMEHTOB OT HEOPraHUYECKHX
KaTajau3aTopoB.  benku-akTuBaTOppl M OEIKU-UHTUOUTOPBL.  3aBUCUMOCTH  CKOPOCTHU
(epMEHTATUBHBIX PEAKIMI OT Pa3INYHBIX (PAKTOPOB.

[lepBUYHBII CHHTE3 OpPraHMYECKHX BEIIECTB B KieTke. DOTOCUHTE3. AHOKCUceHHbll U
oKcuzeHnvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nuemenmsl U NUSMEHMbl
peaxkyuonnoz2o yenmpa. Ponp xmopomnactoB B mpouecce porocunTe3a. CBeToBass U TEMHOBAs
dazel. @omoovixanue, Cz., C4. u CAM-munvt pomocunmesa. IIpogyKTUBHOCTE (DOTOCHHTE3A.
BausiHue pa3nuuHbIX GakTOpPOB HAa CKOPOCTh (POTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHMHTETHKOB:  HUTpU(ULUpYIOIINE
OaxTepuu, Kene300aKkTepuu, cepoOaKTepHH, BOJOPOIHbIE OakTepun. 3HaYCHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl OpoxkeHus. [IpoaykTsl OpoXeHHs U UX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
001e3HEeH.

AdpoOHBIE OpPraHu3Mbl. JTambl YHEPreTUYECKOro oOmeHa. [loAroTOBUTENBHBIN STaIl.
['mukonu3 — 6eCKUCIOpPOAHOE pACUICTNIEHUE TIIOKO3HI.

buonorudeckoe okuciaeHHE, UM KIETOYHOE JbIXaHue. Poib MUTOXOHIpUI B Ipoleccax
O6uonornyeckoro okucieHus. Lluknmdeckue peakuuu. OkuciautenbHoe (GochopunrpoBaHue.
Ouepeuss membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunmasel. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTETHIECKOTO OOMEHa.

JleMoHCTpan U

[Toptpetsr: Ix. [Ipuctin, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «POTOCHHTE3», «DHepreTudeckuii oomen», «bunocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

OO6opynoBaHue: CBETOBON MUKPOCKOII, 000PYAOBaHUE JAJIsl IPUTOTOBJIEHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKOH aKTHUBHOCTH (epMeHTOB (Ha
IpUMEpE aMHJIa3bl WK KaTanasbl)».



JladbopaTtopnasi pab6ora «lV3ydeHue (epMEHTATHBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPOJia B PACTUTEJIBHBIX U )KUBOTHBIX KIETKaX».

JlaGopaTopHnas padora «CpaBHeHHE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TIPOLIECCOB OPOXKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3amnus eé B KiIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTAPHOCTH B pEaKLUsAX MaTPUYHOTO
cuHTe3a. Peanmsanusi HacnenCcTBEHHOM WHQoOpMauuu. |eHeTWdeckwii KO, €ro CBOMCTBa.
Tpanckpunuus — matpuudbli cuaTe3 PHK. [IpuHIMOBI TpaHCKPUIIIMK: KOMIUIEMEHTAPHOCTbD,
AHTUIIAPAJUIETbHOCTh, ACUMMETPUUHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuueckou
kremxke. Hexooupyrowue PHK.

Tpaucnsmus u e€ sranbl. Yyactue TpancnoptHeix PHK B OuocuHTese Oenka. YcioBus
O6uocunTe3a 6enka. KogupoBanue aMuHOKUCIOT. Ponb pubocom B OuocuHTe3e Oenka.

Coepemenunvie npedcmasnenus o cmpoeHuu cenog. OpraHu3aius TeHoMa y MPOKapuoT U
9YKapHOT. Perymsanus akTHBHOCTH T€HOB y mpokapuoT. [mmoresa omepona (. XKaxo0, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2enos. Perynsius 0OMEHHBIX MpolieccoB B kiieTke. KieTounslii romeoctas.

Bupychl — HeksieTouHble ()OPMBI KU3HU U OONMUTraTHbIe mapa3uThl. CTpOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OaktepuodaroB. Kuszuennwii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasa,
uHmezpasa.

Bupycuble 3a0oneBaHust 4enoBeka, JKMBOTHbIX, pactenuit. CIIMA, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOIIEMBI.

Buoungpopmamura: unmeepayust u anaiuz o6orvuiux maccusos («bigdatay) cmpyxkmyphoix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@yukyuu 6enxos. Cnocobbi 00cmasKu 1eKapcms.

JleMoOHCTpaLun

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

Tabmumet u cxembl: «buocuHTe3 Oenka», «['eHeTnueckuid Koa», «Bupyce»,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3iaHue MOJIEIH BUPYCay.

Tema 8. J/KuzHeHHbIN HUKJI KJIETKH

Knerounslii numki, ero mepuonsl u perymsiuus. Wutepdaza u muro3. OcobeHHOCTH
npolieccoB, nporekaronmx B uatepgase. Iloaroroska kierku k nenenuto. Ilpecunrernueckuit
(TOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUI (MPEMUTOTUYECKHUI) MEepPUOIbI
uHTEp(PA3HI.

Marpuunenii  cunre3 JHK —  perumkanms.  Ilpunnuner  perumkanun — JIHK:
KOMIUIEMEHTAPHOCTh,  ITOJIYKOHCEPBATUBHBI  CHHTE3, aAHTHUIAPAJLIENBHOCTh. MexaHu3m
permukanuu  JIHK.  Xpomocombl. Ctpoenne xpomocoMm. TeimoMepbsl U TeloMepasa.
XpOMOCOMHBII Ha0Op KJIETKHM — KapUOTHUII. J(MIJIOWIHBIM W TaljIoOWTHBIA HAOOPBI XPOMOCOM.
I"'omonornunsie XpoMocomsl. 110710BbIE XPOMOCOMBI.

Jenenne kinetkn — muro3. CTaguum MHUTO3a M NPOUCXOJALIME B HUX Ipolecchl. Tumsl
muTo3a. Kaproknnes u nutokuHes. buonornueckoe 3HaueHHE MUTO3A.

Perymsmuss mMuToTHueckoro nukia kieTku. [Iporpammupyemasi kierouHas rubenb —
arornTo3.



Knerounoe siapo, XxpoMocombl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay» — buoungopmamuvecxkue
Mooenu YHKYUOHUPOBAHUSA KILEeMKU.

JdemoHcTpauMu

Tabmuupl u cxembl: «Ku3HEHHBIH LUK KIETKW», «Muto3», «CTpoeHue XpomMocomy,
«Permmukanus JJTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpomnpenaparbl: «MHTO3 B KIETKaX KOpEeLIKa
JTyKay.

JlaGoparopHas padora «/3yueHrue XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTopnas pa6ora «HaOmroneHne MuTo3a B KIETKaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. Ctpoenne n GyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHAIBHBIE,
MHOTOKJIETOYHbIE OPTaHU3MBbI.

Oco0eHHOCTH CTPOEHUS U KUZHEIESATEIbHOCTU OJHOKIETOYHBIX OpraHu3moB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUCThl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBs3b 9acTe MHOIOKJIETOYHOTO OpraHu3Ma. TkaHu, OpraHbl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe 1ejioe. 'omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHEW: o0Opa3oBaTeNbHAs, MOKPOBHAs,
IPOBOJIAIIAs, OCHOBHAsA, MexaHUueckas. OCOOEHHOCTH CTPOEHUs, (PYHKIUH M paclooKeHUs
TKaHEN B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. THUMNBI JKUBOTHBIX TKaHEW: dIUTEIHaIbHAs,
COEMHUTENbHASA, MbllleuHas, HepBHasA. OCOOCHHOCTH CTpPOEHUs, (PYHKIMHA M PaCHOJIOKEHUS
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opranbl. BereraTuBHble 1 TeHepaTUBHBIE OpraHbl pacTeHU. OpraHbl U CUCTEMbI OPraHOB
YKUBOTHBIX U 4yenoBeKka. DyHKIMN OpraHOB U CUCTEM OpPraHOB.

Omnopa Tenma opranusmoB. Kapkac pacrenuii. CkeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykKHbIIl U BHyTpeHHMI ckeneT. CTpoeHHe U TUIIbl COEAMHEHUS
KOCTEH.

JBmwkeHue opraHu3MoB. JI[BM)KEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHTHOE,
KTYTUKOBO€, pEeCHUYHOE. J[IBM)KEHHE MHOTOKJIETOYHBIX PpACTEHUN: TPOMHM3MbI M HACTHH.
JIBuKeHre MHOTOKJIETOYHBIX JKUBOTHBIX M U€JIOBEKA: MbIlIeuHas cucreMa. Pednexc. CkeneTHbie
MBIIIIIBI U UX padoTa.

[Tutanue opranusmos. [lornomienre Bojabl, YIIEKUCIOrO raza 1 MUHEPAJIbHBIX BEIIECTB
pacteHusiMu. [luTaHue >XKUBOTHBIX. BHYTpUINOIOCTHOE W BHYTPHUKJIETOYHOE MHUIIEBAapEHUE.
[luraHne TO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTENBHOTO TpakTa. llumieBapuTenbHbIe
xene3bl. [IumeBapurenbHas cucreMa 4eoBeKa.

Hpixanne opranu3MoB. [[pixanne pactenuid. J{prxanne >xuBOTHBIX. uddy3us ra3oB yepe3
NOBEpPXHOCTh KieTkH. KoxkHoe apixanue. JlpIxarenbHas MoBepxHOCTh. JKaOepHoe M n€royHoe
IbIxaHue. JIpIxaHue TO3BOHOYHBIX »UBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTPOCHHMs JETKUX ITO3BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas cuCTEMa 4YeloBeKa. MeXxaHu3Mm
BEHTWISILIMM JIETKUX Y NTUI U MIEKONUTAIOIUX. Perynsauus apixanus. /[pixaTenbHbie 00bEMBI.

Tpa"cnopr BeleCTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopt
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHocHas cucrema
MMO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepjue, KpPOBEHOCHBIE cCOCyAbl M KpoBb. Kpyru



KpOBOOOpaIieHus.  OBOJIIOLIMOHHBIE  YCIOXHEHHMSI  CTPOCHHS  KPOBEHOCHOM  CHCTEMBI
II03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ peryasnus.

Beinenenne y opraHu3moB. Bbigenenue y pacreHuil. BelueneHue 'y  KUBOTHBIX.
Cokpatutenbupie Bakyoiu. Opranbl BblieneHus. DuibTpanus, cekpeuuss U obpaTHoe
BCAChIBAaHHE KaK MEXaHU3MbI pabOThl OPraHoB BbiAeNneHusA. CBs3b MOJOCTU Tejla ¢ KPOBEHOCHOM
U BBIICTUTEIBHOM CUCTEMaMU. BpiieneHue y MO3BOHOYHBIX XUBOTHBIX M dYesioBeka. [loukwu.
Crpoenue u ¢pyHkunonupoBanue Heppona. OO6pa3zoBaHne MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3allldTa y OJHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LIUCTBI TPOCTEHIINX. 3alllMTa Y MHOTOKJIETOUHBbIX pacTeHuil. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOM 3a1uThl. DUTOHIUBI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX MPOU3BOAHBIC. 3allIMTa OpraHu3Ma
or Oone3neil. MMmyHHas cucrema uenoBeka. KileTOuHBII W TyMOpalbHBII WMMYHHUTET.
Bpoxnéuuslii u  mpHOOpeTEéHHBI  crenuuueckuii UMMYyHUTET. Teopus KJIOHAJIbHO-
cenexktuBHoro nmmynurera (I1. Opmux, ®@. M. bepuer, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. Poib BpOXKIEHHOTO MMMYHHUTETA B Pa3BUTHUH CUCTEMHBIX 3a00JIeBaHU.

PazapaxxuMocTe M perynsuus y OpraHu3MoB. PazipakumMocTb y OJIHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiius y pacTeHuil. PocToBble BeleCTBa U HX
3HauEHUE.

HepBHas cucrema u peduieKTOpHAs peryismnus y >KMBOTHBIX. HepBHas cucrema u e
OTZEJbl. DBOJIIOIMOHHOE YCJIOXKHEHUE CTPOCHUSI HEPBHOM CHCTEMBbl y KUBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pednekc u pednexkropnas nyra. bedycrnoBHbie u
YCJIOBHBIE PE(IIEKCHI.

['yMopasibHast perynsmusi ¥ SHAOKPUHHAs CHUCTEMa >KMBOTHBIX W 4YenoBeka. JKemesbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpPMOHOB. B3auMOCBsA3b HEPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnoB.

Tabmuiel u cxeMbl: «OTHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUHBIE BOJOPOCTH,
«bakrepun», «lIpocreiimue», «Opranbl LBETKOBBIX pacTeHHil», «CHCTEMBI OpPraHOB
MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee CTpOeHHE HACEKOMBIX», «TKaHM pacTeHuiD,
«KopueBsie cuctembr», «CTpoenmne ctebdnsi», «CTpoeHHE IHCTOBOM IIACTUHKMY», «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cuctemay,
«/prxarenbHast  cucrema», «HepBHas cucrema», «Koxa», «MpbllleyHass CcUCTEMay,
«BpraenurenpHas cucremay, «JHIOKpUHHAsA cucTeMa», «CTpoeHue MbIb», « MMyHUTETY,
«KumeunomnonoctHpie», «CxeMa MUTaHUs pacTeHHi», «KpOBEHOCHBIE CHUCTEMBI MTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruaps», «CTpoeHue IuiaHapun», «BHyTpeHHee CTpOEHHE JO0KIEBOIO
yepBsa», «HepBHas cucrema pwiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbikatomuxcs», «HepBuast cuctema ntuny, «HepBHas cuctemMa MIIEKONMMTAIOMINX,
«HepBHas cuctema yenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTaHHU3MOB,
MUKpOIpenaparsl TKaHeH, paKOBUHBI MOJITFOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, KUBBIC
9K3EMIUIAPhl KOMHATHBIX PacTeHHH, TepOapuu pacTeHUN pa3HbIX OTAENIOB, BJIaKHbIE IIperapaThl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJJIEKIIUU OECIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YeJIOBEKa,
o0opysoBaHue JJs JEMOHCTpPAIlMM IMOYBEHHOTO U  BO3AYIIHOTO TIMTAHUS PACTCHUH,
pacuieryieHus Kpaxmaia M OenkoB TmojJ JeiicTBueM (epMeHTOB, 0OOpyIdOBaHUE IS



JIEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTEIbHbIX
JBU)KEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbBIX JKUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHII.

JlaGoparopHas padora «/3yueHre TKaHel JKMBOTHBIX).

JlaGoparopnas padora «/3yyeHrne opraHoB IBETKOBOT'O PACTEHUSI.

Tema 10. Pa3MHoOKeHMe U pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: Oecrioyoe (BKJII0Yasi BEreTaTUBHOE) U 110JIOBOE. Buibl
0ecro0ro pa3MHOKEHUS: TOYKOBaHUE, CIIOPYJIALMS, (pparMeHTalus, KIOHHPOBaHHUE.

ITonoBoe pasmuHoxkeHnue. IlonoBele kineTku, unu ramerel. Meio3. Cranguu Meiiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Melo3 1 ero MecTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pa3Butrhe. l'ameroreHe3 y JKUBOTHbIX. [looBble — Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. CrepMaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.

Om1og0TBOpEHHE M AMOPUOHAIIBHOE Pa3BUTHE XKMBOTHBIX. CIOCOOBI OIUIOAOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTreHorenes.

WuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHUU
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npoodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobnenue.
Tunsl apobnenus. [emepmunuposanunoe u Hedepmunupoganuoe opodrenue. brnacmyna, munol
onacmyn. OcoOeHHOCTH APOONIEHUsT MIEKOMUTAIOIMIUX. 3apOJIbIINIEBbIe JUCTKH (TACTPYIISALINS).
3aknajKka OpPraHOB W TKaHEW U3 3apOJBIIIEBBIX JHUCTKOB. B3anmHOe BiMsSHUME YacTel
pa3BUBAIOIIETOCS  3apojibliia  (3MOpUOHANbHAS MWHAYKIMSA). 3akiagka IulaHa CTPOCHHS
JKUBOTHOTO KakK pe3ynbTaT HepapXWUYeCKHX B3aMMOJEWCTBUM reHoB. BimsHue Ha
AMOpPHOHANIEHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH Cpebl.

Poct u pasButue xuBoTHbIX. IlocTamOpuonanbHbI mnepuon. IlpsmMoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHUBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOrO0 W HENPSIMOTO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunbel pocta >XUBOTHBIX. DakTOpbl PETYJSIMUM POCTAa KUBOTHBIX U 4yenoBeka. Craguu
MOCTAMOPHUOHAIIBHOTO DPa3BUTHS y KUBOTHBIX M yesoBeka. [leprojibl OHTOreHe3a 4YelloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYECKHe TPOLECCHI.

PasmHoxxeHue u pasButue pacrenuil. ['amerodur u crnopodur. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHue cmop B Imporecce Meiosza. ['ameToreHes y pacTeHMH.
OImIog0TBOPEHNE W Pa3BUTHE PACTUTENBHBIX OpPraHuW3MOB. JIBOMHOE OIJIOJOTBOPEHHUE Y
[[BETKOBBIX pacTeHuii. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI PEryIsIMU OHTOTE€HE3a Y PACTEHHUM U )KUBOTHBIX.

JleMoHCTpan U

IToptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmuupl u cxembl: «BereraTuBHOe pazMHOKeHUE», «TUIBI 0ECHOIOro pa3MHOKEHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXeHUE HBIIIEHb», «Pa3MHOXEHUE TUJIPBDY,
«Meito3», «Xpomocombl», «['amerorenes», «CTpoeHHE SULEKIETKH M CIEPMATO30HUAa»,
«OcHOBHBIE cTaauu OHTOreHe3a», «lIpsiMoe m Hempsamoe pa3BuUTHE», «Pa3BUTHE MaKCKOTO
Kykayn, «Pa3Butue capanum», «Pa3Butue narymkun», «/[BoiiHOe OMIOAOTBOPEHUE Y IIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOIOJBHBIX M JABYIOJBHBIX pacTeHUN», «KHU3HEHHBIN UK
MOpPCKOM  KamycTel», <«JKM3HEHHBIM LUKI MXxa», <OKW3HEHHBIH LMK IANOpOTHHKAY,
«KU3HEHHEIN IUKJI COCHED.



OOGopynoBaHue: CBETOBOW MHUKPOCKON, MUKPOIIpENapaThl SUIICKIECTOK U CIIEPMaTO30M/I0B,
Mojienb «L{uKI1 pa3BUTHS JIATYLIKN».

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

IIpakTuyeckass padora «BbIsiBIIeHHE NPU3HAKOB CXOJCTBA 3apOABIIIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHuEe OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U UI3MEHYMBOCTH OPraHM3MOB

Hcropusi cTaHOBIICHUS W PAa3BUTHS TeHETUKH Kak Hayku. PaGotel I'. Mengpens, I'. ne
®pusa, T. Moprana. Ponb oreuecTBEeHHbIX YU€HBIX B pa3BuTuUM reHeTuku. Paborer H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJJIEJIbHbIE
IeHbl, aJbTEPHATUBHBIC NPU3HAKH, JTOMMHAHTHBIM M PELECCUBHBIA MPU3HAK, TOMO3HUIOTA,
TeTepO3UroTa, YUCTas JIMHUS, TUOPUABI, reHOTHN, (QeHorur. OCHOBHBIE METOJbl T'C€HETHUKU:
TUOPUAO0IOTHYECKHM, TUTOIOTUUECKHI, MOJIEKYIISIPHO-TEHETUIECKHIA.

JdeMoHcTpannn

IToptpetsr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsros, H. M. Baswiios, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckwuii.

Tabmuie! U cxeMbl: «MeToIbl TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlaGopaTopHas pa6ora «/[po3oduina kak 00BEKT FTeHETUUECKUX UCCIIEI0OBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKOH €IMHOOOpa3Hs
ruOpusioB nepBoro nokojeHus. IIpaBuno gomuHupoBanHus. Bropoil 3akoH MeHzens — 3aKkoH
pacuieneHus npu3Hakos. L{uTomoruueckue 0CHOBBI MOHOTHOPUAHOTO CKpeluBaHus. [ unoresa
YUCTOTHI FaMeT.

AHanuzupytoniee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep — HaclleZJOBAHMUS.
Pacmiennienne npu3HakoB MIPpU HETIOJIHOM JIOMUHUPOBaHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHjens — 3aKOH HE3aBHCHUMOTO
HacJIeJOBaHMsI MPU3HAKOB. [{uToI0rnYeckie 0OCHOBBI AUTMOPUTHOTO CKPELTUBAHUS.

CueruieHHoe HacnenoBanue npu3HakoB. Padoter T. Moprana. CuerieHHOe HacaeI0BaHNE
T€HOB, HAapYIIEHUE CLETUIEHNUS MEX1y F'eHaMu. XpOMOCOMHasl TEOpHUs HACJIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OINpEAEIEHUS Iosla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI Moj. [eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocoM. HaciienoBanne Npu3HAKOB, CIEIUIEHHBIX C II0JIOM.

I'enotun kak uenoctHas cucrema. [lnefiorponus — MHOKECTBEHHOE IECMCTBHE TI€HA.
MHOX€eCTBEHHBIM ayuienu3M. B3aumoneicTBue HeauleNbHBIX T'eHOB. KomImiemMeHTapHOCTb.
Onucra3s. [Tonnmepns.

I'eHeTMYECKUI KOHTPOJb PA3BUTHS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKAa, a TaKxKe
(U3MOJIOTMUECKUX MPOIECCOB, TMOBEJEHUS W KOTHUTUBHBIX (yHKUUH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOT€HEe3a, MEXaHU3Mbl B3aUMOACUCTBUS «XO3SIMH — MapasuT» U «XO35SUH —
MuKpoOnom». ['eHeTHuecKkre acreKTbl KOHTPOJIS U U3MEHEHHs HacjeICTBEHHOW nHpopMaluu B
MTOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JleMoOHCTpanuu

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



Tabmumpl u cxemsl: «I[lepBblii 1 BTOpOW 3akoHBI MeHaens», «Tpetuit 3akoH MeHumemns»,
«Ananuzupymoliee ckpelupanney, «Hemnonnoe nomuaupoBanuey, «ClemnieHHOE HaclleJOBaHUE
MPHU3HAKOB y Apo30duiby, « eHeTnka nonay, «Kapuorun yenoekay, «Kapruotun apo30Quiiby,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajienn3M», «B3anMoneincTere reHoBy.

O6opynoBaHue: MOAENb AJsl IEMOHCTPAllMU 3aKOHOB €IMHOO0Opa3usi rHOPUAOB MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUS] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMM 3aKOHA HE3aBHUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb JJISl IEMOHCTPAlMK CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUS Y
JIPO30(UITBD».

IIpakTuyeckas pa6ora «/3ydeHwe pe3yabTaTOB JUTHOPUIHOTO CKPCIIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

B3anmopeiictBue reHotuna u cpeapl mnpu (opmMupoBaHuH (eHOTHNA. V3MEHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJUYECTBEHHBIE TPHU3HAKK. BuUIbl  M3MEHYHMBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHas U3MEHUYMBOCTb. Ponb cpeabl B (GopMUpOBaHUM MOIU(MUKAIMOHHON
u3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHslll psjn ¥ BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHMBOCTH.

I'enoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bunbl
TeHOTUITNYECKONW N3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KomOuHaTtuBHas M13MEHUYMBOCTh. Mel03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATHBHOM
W3MEHYUBOCTH. POJIb KOMOMHATHUBHON U3MEHUYMBOCTU B CO3JJaHUU T€HETUYECKOTO PA3HOOOpa3us
B [Ipe/ieJiax OJIHOTO BH/IA.

MyTtaliioHHasT W3MEHYMBOCTb. BHIBI MyTaluii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYTallUM. SIIEepHBIE U IUTOIIA3MATHUYECKHE MYTaIlUH.
Comarnueckre W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTareHel U UX
BIIMSIHHE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIl[MOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBocTH (H.M. BaBuioB). BHesnepHas W3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, DPOJb INULEHEeMUYECKUX (PaKkmopo8 6 HACIe008aHuu U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

JleMoOHCTpanun

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

Tabmumpl u cxembl: «Bunmbl u3meHumBOCTHY, «MoOau(UKaIMOHHAS HW3MEHUYHBOCTHY,
«KoMmOuHaTUBHAsT ~ M3MEHYHMBOCTH»,  «Meito3y»,  «OminogorBopenue»,  «l[ eHeTHdyeckue
3a00JIeBaHUS YeIIOBEKay, «BUIbl MyTammii.

OOGopynoBaHue: >KHBbIE W TepOapHbIE HK3EMIUISIPhI KOMHATHBIX PACTEHUW, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi padora «McciemoBaHue 3aKOHOMEPHOCTEH  MoAU(UKAIIMOHHOM
n3MeH4UBOCTH. [IocTpoeHre BapHallMOHHOIO psifia U BApUALIMOHHON KPUBOW.

IIpakTuyeckasi pa6ora «Mytanuu y 1po30Q sl (Ha TOTOBBIX MUKPOIIPETapaTax).

Tema 14. I'eHeTHKA YeJI0BeKa

Kapuotun uenoBexka. MexayHapoaHasi MporpaMma HUCCJIEJIOBAHHMS T'E€HOMa YEJIOBEKa.
MeTobl U3Y4YEeHUS TEHETUKH YETIOBEKAa: TeHEAIOTMUECKU, ONMM3HEIOBBIN, [MTOTCHETHUYECKHA,
MONYJISALUOHHO-CTAaTUCTUYECKUH, MOJIEKYIsIpHO-reHeTnYeckuii. COBpPEMEHHOE OIpenesieHue



TE€HOTHIA: IOJIHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM yucie ¢ momoubto [TIP-
aHanu3a. HacnencrBennsie 3a001eBanus 4eI0BeKa. | eHHbIE M XpOMOCOMHBIE O0JIE3HU YETIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MNPEApacloIOKEHHOCThI0. 3HAUYEHHWE MEAMIIMHCKONW TE€HETUKH B
NPEIOTBPALICHUN M JICUCHUU TIeHETHMYECKUX 3a00JieBaHUN YenoBeKa. MeIuKo-TeHEeTHYecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETHUECKOro Ipy3a». DTHUECKUE aCIIEKThI
UCCIICIOBAaHMI B OOJIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['eneTnueckue (akTOpbl MOBBIIIEHHOW YyBCTBUTEIBHOCTH YeNOBEKa K (PU3HMUECKOMY H
XMMUYECKOMY 3arpsA3HEHUI0 OKpYXKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

Tabmumer u cxembl: «Kapuotum denoBekay, «MeToapl M3YYCHHS] TCHETUKH YEIOBEKay,
«["eneTnueckue 3a001€BaHUS YEITOBEKAY.

IpakTnyeckas padora «CocTaBjieHHUE U aHATIU3 POJOCIOBHOM.

Tema 15. Cenexuusi opraHu3MoB

JomecTukanust M CeJleKIus. 3apoXACHUE CEJICKIMU W JgoMmecTtukauuu. Yuyenue H. W.
Bapunosa o LleHTpax mpoucxoIeHUus 1 MHOT00Opa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiumn
B CO3/JaHMM COpPTOB pacTeHUM U mnopoa KUBOTHbIX. CopT, mopona, mTaMM. 3akKOH
TOMOJIOTUYECKUX PSAOB B HAcieACTBEHHON m3MeHunBocty H. WM. BaBuiioBa, ero 3HaueHue miist
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekinoHHOM paboThl. MIckyccTBeHHBIN O0TOOP: MacCOBBIN U MHIMBUTYaIbHBIM.
Otanbl KOMOWHAIIMOHHON cenekiuu. McmpiTaHue mpou3BoauTeneil mo motoMctBy. OTOOp MO
TEHOTUITY C ITOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA M OTOOp MO FEHOTHUITY C ITOMOIIBIO aHAIHM3a
JHK.

HckycCTBEeHHBI MyTareHe3 Kak METOJ] CENEKIHOHHOW paboThl. PamuarnmoHHbBIN U
XUMHUYECKMM MyTareHe3 KaK MCTOYHMK MYyTalluid Yy KYJIbTYpHBIX (DOpM OpPraHHU3MOB.
Hcnonp30BaHWe T€HOMHOTO pENAKTUPOBaHMUS M MeToAoB pekoMOuHaHTHbIX JIHK s
MIOJIy4EHUS UCXOTHOTO MaTepHralIa Jisl CEJIEKIUN.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuOpuan3anus. bBIM3KOPOICTBEHHOE
CKpelruBaHue, Wik UHOpuauHT. HepoacTBeHHOe CKpelmuBaHue, Wik ayTopuauHr. ['ereposuc u
ero mnpuuuHbl. Vcmnonb3oBaHue rerepo3uca B cenekiuu. OraanéHHas rudpuau3anus.
[Ipeononenue Oecruiogusi MEXBHAOBBIX T'MOpUAOB. JIOCTHMXKEHMSI CENEKLUHUHU pacTeHUd u
KUBOTHBIX. «3€1EHAs peOOYULY.

CoxpaHeHHEe U U3YYCHHE T€HETHYECKHUX PECypCOB KYJIbTYPHBIX PACTEHHH U MX JUKUX
poauyei s co37aHusl HOBBIX COPTOB M TMOPHUIOB CEIbCKOXO3IMCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YEAX YIYYUIEeHUS CYUeCMBYIOWUX U CO30aHUS HOBbIX NOPOO, JUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMEeHeHUeM COBPEMEHHbIX Memo008 HAYUHBIX UCCIe008aHUL, NepedosbiX udel U
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL UK

[Toprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykpsnenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuipe! 1 cxembl: «L{eHTpbI MPOUCXOKICHHUS U MHOT000pa3us KyJbTYpHBIX pacTCHHUID,
«3aKOH TOMOJIOTMYECKHMX PSJOB B HACJIEACTBEHHOM H3MEHYMBOCTH», «METOIbl CEIEKLIHUN,
«Otnanéunas rubpuanzanus», «MyTtareses».

JlabopaTopnasi padora «/3yueHne cCOPTOB KyJbTYpHBIX PAaCTEHMM M MOPOJ TOMAaIIHUX
KUBOTHBIX).



JlaGoparopHas padora «/3yueHre METOI0B CENEKIIMU PACTEHUI.

IIpakTnyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypenst «OCHOBHBIE METOJIbI M JAOCTHXKEHHUS CENEKIMU PACTEHHM M >KUBOTHBIX (HA
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATEIbHBIN y4acTOK, B TEIJIMYHOE
XO03sIMCTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA MIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI U CHHTeTHYeCKasi 0MoJ10rusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIbTYPHI,
MHUKPOOPIaHU3MBbl, HX XapaKTepUCTHKAa. TpagulMoHHas OWOTEXHOJIOTUs: XJebomeueHue,
HOJIy4eHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorndeckuii cuate3. O0bEeKThI
MHUKPOOHOIOTHYECKUX TeXHOMOTUi. [Ipon3BoacTBO Oesika, aMMHOKHUCIIOT U BATAMUHOB.

CozaHue  TEXHONOTMM M MHCTPYMEHTOB  LIEJICHAPABICHHOIO  W3MEHEHUS W
KOHCTPYMPOBaHUS T€HOMOB C LIEJIbIO MTOJIYYE€HUsl OPIaHU3MOB U UX KOMIIOHEHTOB, COACPKAILUX
HE BCTpEYarolluecs B NpUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounas nHxeHepus. MeTonpl KynbTypbl KJIETOK M TKAaHEHM PacTEeHUM M >KMBOTHBIX.
Kpunobanku. Comarnueckasi rHOpHIM3alUs W COMATHYECKH »MOpuoreHes. lcmomp3oBanue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NONUKIOHANbHBIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMs SHLEKIETOK M KIOHUPOBAaHME >KUBOTHBIX. MeToh TpaHCIUIAHTALUMM SIAEP
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueupo8aHus U MUKPOKIOHANbHO20 PA3MHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHasl M TeHHas MH)KEeHepHs. VICKyCCTBEHHBIN CHHTE3 I€éHa U KOHCTPYMPOBAHUE
pexomOunantHbix JIHK. Cozoanue mpamnceennvix opeanuzmos. JIOCTHX)EHUS U TIEPCIIEKTHUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. OKOJIOTHUYECKHE M OSTHYECKHE Npo0JieMbl TI'e€HHOU
WHXCHEPUH.

Menununackue 6uorexnonoruu. [Tocrrenomuas mudposas meaununa. [1P-auarnoctuka.
MeTab010MHBIN aHaIN3, TEHOLIEHTPUYECKHUI aHaIN3 IPOTEOMa YeJI0BEKa JIJIsl OLIEHKU COCTOSIHUS
ero 3a0poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepanus paka. 3D-
OvomH)xeHepusi A pa3pabOTKM  (PyHIaMEHTAJIbHBIX OCHOB MEIMIMHCKHX TEXHOJOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH Cco4YeTaHWeM TEXHOJOIMi TPEXMEpPHOro OMONpPUHTHHIa |
ckaddonauHra s peneHus 3a1a4 NepCoOHATN3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BaKLUMH C LEJIbI0 oOecredeHus: KOMOMHMPOBAHHOW 3alllUThl OT
B030ynuteneit OPBU, ycraHoBiieHHe MOJIEKYJISpPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
COJIepKallX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMAacHbIE 3a00JIeBaHMsI YeIOBEKA U KUBOTHBIX.

JleMoOHCTpaLun

Tabmunpr u  cxembl:  «lcrnonb3oBaHME  MHUKPOOPIaHM3MOB B MPOMBINIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxeHepusn», «I'eHHas HHKEHEPUsI».

JlaGopaTopHas padora «/3yueHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexHoNOrus — BayKHeIas Npou3BOIUTENbHASI CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO)».

11 KUIIACC

Tema 1. 3apo:kaeHne 1 pasBUTHE IBOJIONHMOHHBIX NPeACTaBJIeHUH B 0M010rHI
OpomtonmonHas Teopust Y. Jlapsuna. [Ipeanoceiku BOZHUKHOBEHUS JapBUHM3MA. JKU3Hb
Y Hay4yHad JedatenbHocTh Y. JlapBuHa.



JBwkymme cuibl dSBomonnu  BuaoB 1o Y. JlapBuHy (BbICOKas HWHTCHCHUBHOCTH
PasMHOKEHHUSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBINH 0TOOD).

Odopmnenue cuateTndeckoit Teopuu 3Bomtonuu (CTD). HeltpanbHas Teopus SBOJIOIHIH.
CoBpeMeHHas 3BOJIOLMOHHAs OMOIOrus. 3HaueHHE HBOJIOLMOHHON T€OpuH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoOHCTpaL U

IToptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriose, Y.
Hapsun, C. C. YerBepukos, U. U. [lImansraysen, k. Xonnein, /. K. benses.

Tabmuubl n cxemsbl: «Cucrema xuBoi npupoasl (mo K. Jlunnewo)», «JlecTHuna >KuBbIX
cymectB (mo Jlamapky)», «MexaHusm (OpMUPOBaHHS MTPUCHOCOONICHUH Yy pacTeHHd u
AKUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyta nyremectsust U. Jlapsunay, «Haxonku Y.
HapBuna», «@Popmbl 060pb0bl 3a cymectBoBaHue», «llopoasl romyoei», «MHoroobpasue
KyJBTYpHBIX (hopM KamycTs», «[loponbl JOMaNIHUX KUBOTHBIX», «Cxema 00pa30BaHUSI HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOLIEHMSI IBMXKYLIUMX CHUJI 3BOJIOLUNY», «OCHOBHBIE
IIOJIO’KEHUSI CUHTETUYECKOM TEOPUHU IBOJIIOLIUNY.

Tema 2. MuKpO03BOIIOLUSA U eé pe3yJibTaThl

[Tomynsiuust Kak 3JaeMeHTapHas eAuHULa 3BoiolMU. COBpEeMEHHBbIE METOJIbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl onyisanuil. IsmeHeHue reHooHaa MOnyIsauu Kak
3JIEMEHTAapHOE SBOJIIOLIMOHHOE SIBICHHE. 3aKOH IeHeTudeckoro paBHoBecus k. Xapau, B.
Baiin6epra.

OnemeHTapHble (QakTOpbl (IBWXKYIIME CHJIbI) HBOJIOUMU. MyTallMOHHBIA Mpoliecc.
KombOunaruBHass usmMeHuuBOCTh. [[peii reHoB — ciaydailHble HEHamnpaBiICHHbIE W3MEHEHUs
qacToT ajuiened B momymsauusax. O¢¢ekT ocHoBatens. IDpgexkm OYMubLIOUHO20 20PIbIUKA.
CHudicenue eenemuuecko2o paznooopaszus. npudunvl u creocmeus. Illposenenue >¢pgexma
Opetiha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpamuu. W30msmus  TOMyISIU:
reorpaduyeckas (IpoCTpaHCTBEHHAs ), Onoorudeckas (penpoayKTUBHAS).

EcrectBenHblif oTOOp — Hampaistomuil ¢aktop 3Bomonnu. PopMbl ecTeCTBEHHOTO
oTOopa: NBHUXKYIIMH, CTaOWIM3UPYIOUIMHA, pa3pbiBatoluil (qu3pyntuBHbIi). IlonoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATIBHOTO MOBECHMS )KUBOTHBIX.

[Tprcnoco0IeHHOCT OpPraHU3MOB KakK pe3ysbTaT MHUKPO3BOJIOLMU. Bo3HHKHOBEHUE
npucnocoOi1eHuit y opranu3zmMoB. Apomopdo3ssl u unuoaganrtanuu. Ilpumepsr npucnocobaeHuit
y OpraHu3MoB: Mopdomnornyeckue, (QU3NOIOrUYECKHe, OWOXMMHUYECKHE, MOBEICHUECKHE.
OTHOCHUTEIBHOCTH PUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepun u cTpykrypa. BumooOpa3oBaHue Kak pe3ylbTaT MHKPOIBOJIOLHU.
W3onmsauust — ximroueBoil (akrop BupooOpazoBanus. Ilytm u cmocoObl BHI000pa3oBaHUs:
ajsionaTpuueckoe  (reorpauyeckoe), CUMIATPUYECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE
(monmruionau3anys, rudpuau3aius). JuTenbHOCTh BOOIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOpMUPOBaHUS OMOJIOTUYECKOTO Pa3HOO0pa3usl.

Posnp  »BoOmIOIMOHHOM OuoMOrMM B  pa3pabOTKe HAayYHBIX METOJOB COXpaHEHUs
O6unopazHooOpazus. MUKPOIBOMIONUS U KOIBOJIOLHUS IMApasUTOB M HMX XO035€B. MeXaHU3MBI
(bopMHUpPOBaHHS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JeMoHCTpauMu

IToptpetsr: C. C. YerBepukos, J. Maiip.

Tabmuupl u cxembl: «MyTalMOHHAS U3MEHUYNUBOCTHY, «[lomysSIOHHas CTPYKTypa BUAA»,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «J/IBWKyIme CHIIBI  DBOJIIOIIUNY,



«IKOJOTHYECKasT HM3OJIAMMS TOMYJSIUid ceBaHCKo Qopenn», «[eorpaduueckas H3OIAIUS
JMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHULIBI JaypcKoi», «l[lomynsannoHHble BOJHBI YHCICHHOCTH
XUIIHUKOB M XKepTB», «Cxema JIeHCTBHA ecTecTBEHHOro ot0opa», «Popmbl OOpbOBI 32
CyILIECTBOBAHUEY, «MHpycTpuanbHbIi MEJIaHU3M, «Kussie HCKOITaeMBbIEe»,
«ITokpOBHUTENBCTBEHHAs! OKpacKka XHUBOTHBIX», «lIpenymnpexnaromas oOKpacka KUBOTHBIX»,
«Puznonoruueckue agantanum», «I[IprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Buna», «Bunsl-gBoiiHukN», «CTpykTypa BHza B mnpupoae», «CrocoOsl
BUJ000pazoBanus», «l'eorpadmyeckoe BuIoOOpa3oBaHHe TpEX  BUIOB  JAHABIIICH,
«JKosornyeckoe BUI000pa3oBaHKE BHUAOB cuUHUL, «[lonummounsr pacreHuit», «KamycTHo-
peneUYHbIA THOPHIY.

Ob6opynoBanue: repdbapun pacTeHHUN, KOJUIEKIIMM HACEKOMBIX, Yydelia INTHUI] U 3BEepei ¢
npUMepaMu pa3jMYHbIX MPUCIOCOONICHUH, Yydela MTHUIl M 3Bepel pasHbIX BUIOB, repbapuu
pacTeHuid OJIM3KUX BHUJIOB, 00pa30BaBIINXCS PA3IMYHBIMU CIIOCOOAMHU.

JladopaTropnasi padora «BrisBieHIE U3MEHYUBOCTH y 0CO0€H OJHOTO BUIA.

Jladoparopnasi paGora «lIpucrnocobieHuss OpPraHu3MOB W HMX OTHOCUTEJIbHAs
[EJIeCO00Pa3HOCTHY.

JlabopaTopnasi pabora «CpaBHEeHUE BUA0B [0 MOP(POIOTUIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThbl

MeTtobl u3yueHus: MakposBoioluy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
[Tepexonubie GopMbl U GUIOTEHETUYECKUE PSIbI OPTAHHU3MOB.

buoreorpaguueckue Metonsl uszydeHus osBomouuu. CpaBHeHue ¢uopsl U (ayHbI
MaTepUKOB U OCTPOBOB. broreorpaduueckue odactu 3emnu. Buabl-sHIEMUKU U PETUKTHI.

OMOPHOJIOTHYECKHE U CPaBHUTEIBHO-MOP(POIOTUYECKUE METO/bl W3YUYEHHS SBOJIOLMH.
I'eHeTnyecKkne MEXaHU3MBI 3BOJIOLMU OHTOTE€HE3a U MOSIBJICHHS JBOJIIOIMOHHBIX HOBILIECTB.
['omosornyHble ¥ aHAJIOrMUYHbIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MONEKyISpHO-
reHeTUYeCKue, OWOXMMHUYECKMEe M  MaTeéMaTH4YeCKHEe METOJAbl M3YyYeHHUS  HBOJIOLHUU.
["'omonornynsie reHbl. CoBpeMeHHbIE METO/IbI TIOCTPOCHUS (PHIIOT€HETUYECKUX JEPEBbEB.

XPOMOCOMHBIE MyTallU1 U SBOJIIOLIMSI TEHOMOB.

OOmme 3aKOHOMEpHOCTH  (MpaBwWjia)  3BONMIOUUHU. [lpunyun  cmenvl  QpyHKyui.
HeoOpaTtumocTs 3Bosoninu. AnantuBHas pajguanus. HepaBHOMEpHOCTH TEMIIOB 3BOJIIOLUH.

JleMoOHCTpaL UK

IToptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrouinep, 3. I'ekkensb.

Tabnuubl U cxembl: «PUIOreHETUYECKHH PsiT JIOIAaN», «APXEONTEPUKC, «3BEpo3yObIe
amepb», «Creronedans», «Punnodursy, «CemeHHbIe TanOpOTHUKMY, «buoreorpaduueckue
30HBI 3emnm», «/peid koHTHHEHTOB», «PenukTh», «HaudanbpHble CTaguM SMOPHOHAIBLHOTO
pa3BUTHS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTWYHBIE  OPraHbD»,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBHI YEJIOBEKAa W ILIMMIaH3e», «I JIaBHBIE
HaIpaBJIEHUs IBOIOLUNY, «OO0LIMe 3aKOHOMEPHOCTH 3BOJIIOLIUN .

O6opynoBaHue: KOJUIEKIMM, TepOaphH, MYJSKM HCKONAeMbIX OCTaTKOB OPraHHW3MOB,
MYJISKHM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxo:kaeHue U pa3BUTHE )KU3HU HA 3emile

Hayunple TUMOTE3bl MPOUCXOXKIEHUS >KM3HW Ha 3emuie. AOWOreHe3 W MaHCIEPMHS.
JloHayuHbIE TpPEICTABICHUSI O 3apOXKAECHUU JKU3HMU (KpealuoHM3M). ['Mmore3a MOCTOSIHHOIO
camo3apo>KJIeHus )KU3HU U €€ onposep:keHue oneitaMu @. Penu, JI. Cnannanuanu, JI. Iactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUSI.



OcHOBHBIE dTanbl HeOpraHUYecKoi Bomonnu. [InanerapHas (reojoruueckas) BOJTIOIHS.
XuUMHUECKasi HBOJIONMS. AOHOT€HHBI CHHTE3 OPraHMYECKHX BEIIECTB M3 HEOPTaHUYECKHX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OynboHa J[x. XonjelHa, reHEeTHYECKas
runoreza I'. Mémnepa. Pubosumbr (T. Yek) um rumoreza «vmupa PHK» V. T'mnbGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IIPOTOKJIETKH.

HUctopuss 3emnu u Meroabl €€ wu3yueHus. lckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OTHOcUTeNbHAasE ©  aOCONIOTHAasE T'€OXPOHOJOTHS.
['eoxpoHONOrMYecKas mKaaa: 30Hbl, IPbl, HEPHOBL, SITOXH.

Hauanbnabie 3Tanbel oprannyeckoil 3Bostounu. [losiBIEHHE W 3BOJIFOLHUS MEPBBIX KIETOK.
Oomonuss Metabonu3Mma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. CoOBpeMEHHBIE MHUKPOOHBIE
OMOIIEHKK KakK aHajor mepBbiX Ha 3emiie coobmectB. Ctpomaronutsl. [IpokapuoTel u
3YKapUOTBHI.

[TpoucxoxaeHue sykapuoT (cuMOMOreHe3). DBOJIIOLIMOHHOE IMPOUCXOKACHUE BHUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOUYHBIX  OpPraHM3MOB. BO3HUKHOBEHHWE OCHOBHBIX Iy
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHoBHBIE 3Talbl HBONIOLMU BbICIIUX pacTeHuid. OCHOBHBIE apoMOpP(O3bl pacTEHHIA.
Beixon pacrenuit Ha cymy. llosBieHue CHOpOBBIX pacTeHUH M 3aBOCBAHWE HMHU CYIIU.
Cemennble pacteHus. [IporcxoxaeHne IBETKOBBIX PACTEHUH.

OcHOBHBIE 3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pblB — MOSIBIEHHE COBPEMEHHBIX TUIOB. IlepBbie XopaoBbIE
’KUBOTHBIE. JKU3Hb B BOJIE. DBOMIOIMS MMO3BOHOYHBIX. [Iporcxoxkaenre aMmpuOuil U penTHIINA.
[Ipoucxoxaenne miekonuTaronmx W OTUI. [lpuHnun kimoueBoro apomopdosa. OcBoeHUe
0€CII03BOHOYHBIMU U T03BOHOYHBIMU KHBOTHBIMH CYILIH.

Pa3Butre xu3HM Ha 3emile 10 3paM U NEPUOAAM: apXel, MPOTEPO30H, AIE030i1, ME3030H,
KaiiHOo30#M. OOmias xapakTepuCTHKa KJIMMara W Treojiorhyeckux ImporeccoB. [losBieHue u
paciBeT XapaKTEepHBIX OpPraHU3MOB. YTJI€00pa30BaHME: €r0 YCJIOBHS U BIUSHUE Ha Tra30BBIN
cocTaB aTMoc(hepsl.

MaccoBble BBIMHUPAaHHS — 3KOJOTMYECKHE KpU3HUCHI npouutoro. IlpuumHel u cnencteus
MaccoBbIX BbIMHpaHUil. COBpEeMEHHBIM 3KOJIOTMUECKUH KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHHs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucTeMa OpraHuueckoro mupa. [IpuHIMIBI KiIaccu(UKAUU OpPraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaLun

[Toptpetsr: @. Penn, JI. Cnamnanuanu, JI. [Tactep, . . Meunukos, A. U. Onapun, [Ix.
Xonpeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmuiet u cxembl: «CxeMa ombita @. Penuy, «Cxema onbita JI. [lacTepa mo usydeHuto
caM03apOoXKJIeHHs kHu3HM», «Cxema ombita C. Mumepa, I'. IOpu», «3Ttanbl HeopraHn4eCcKon
sBoroLIMNY, «['eoxpoHoyoruyeckas mkana», «HadanpHble 3Tanmbl OpraHUYEeCKOW SBONIOIUHY,
«Cxema o00pa3oBaHUsI DJYKapuOT MyTéM cuUMOHOreHe3a», «CucremMa >KUBOW NPUPOIBIY,
«Ctpoenue Bupyca», «Apomopdo3sl pacteHuit»y, «PuHMOMUTHY, «OIHOKIETOUHBIE
BOZOpOCIN», «MHOIOKJIETOUHbIE BOJIOpoCHn», «Mxm», «llanmoporHukm», «l'onoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHui», «(Cxema pa3BUTUS IKMUBOTHOIO MHUpPay,
«ApoMop¢ho3bl  KHUBOTHBIX», «IIpocteiimme», «KumeunononoctHsie», «llmockue uepBu»,
«YeHuCTOHOTHE, «PpIOBIY, «36MHOBOIHEICY, «IIpecMmbikaromuecs», «lITuupn,
«Mnekonuratomuey, «Pa3BuTe KuU3HM B apxeHckoil apew, «Pa3BuTHe KU3HM B



MPOTEPO30MCKON 3pe», «Pa3BUTHE KU3HU B TAJICO30MCKON 3pey», «Pa3BUTHE KU3HU B
ME3030MCKOl 3pe», «Pa3BuTHe JKU3HM B KailHO30MHCKOM 3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPa».

O6opynoBanue: repOapud pacTeHUN pa3IUYHBIX OTIEJNOB, KOJUJIEKIHUU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KUBOTHBIX, PAaKOBHHBI MOJUIIOCKOB, KOJUJIEKIIMM HWIJIOKOXKHX, CKEJEThI
MO3BOHOYHBIX JKUBOTHBIX, Yyuela NTUI[ U 3BEpeH, KOJUICKIMH OKAMEHEJIOCTEH, MOJIE3HBIX
MCKOITA€MBbIX, MYJISIKH OPTraHUYECKUX OCTAaTKOB OPTaHU3MOB.

Bupryaabnas sgaboparopHas padora «MoaenupoBanue onbiToB Muepa—tOpu 1o
M3YYEHHIO a0MOTEHHOT0 CHHTE3a OPraHMYECKUX COSAMHEHUN B IEPBUUHOM aTMocdepey.

Jladboparopnasi padora «/3ydyeHne M ONUCAHUE HCKOIMAEMBIX OCTAaTKOB JIPEBHUX
OpPraHU3MOB.

IIpakTuyeckas pa6ora «M3yyeHne OCOOCHHOCTEH CTPOEHHUs pACTEHUM pa3HBIX
OTJZIETIOBY.

IpakTnyeckas padora «M3ydeHne 0COOEHHOCTEW CTPOCHHUS TTO3BOHOYHBIX KHUBOTHBIX.

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Pa3paenb! u 3agaun auTponosoruu. MeToasl aHTPOIIOIOTUH.

CraHOBIIEHHE MPEJCTABICHUNW O MPOMCXOXKICHUU 4YeJOBEeKa. PenurmnosHeie BO33pEHMUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxonctBo  yenoBeka € JKUBOTHBIMHU. (CuHCTEMaTHUECKOE IOJIOKEHHE YeJIOBEeKa.
CBuzerenbcTBa CXOJACTBA UEIOBEKa C JKMBOTHBIMH: CPaBHHUTEIbHO-MOp(doioruueckue,
sMOpuoNornyeckue, (U3MOIOro-OMOXUMHYECKHe, TMOoBeAeHYecKne. OTINuus 4YenoBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBS3aHHBIX C HUM NPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuwxyme  cuibl  (pakTophl) — aHTpONOreHe3a:  OWOJNOTMYECKHE,  COIUMANIbHBIE.
CooTHoIieHre OMOJOTHYECKUX U COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBIE CTaUM aHTpororeHesa. PanHue yenoBekooOpasHble 00€3bsHbI (IPOKOHCYIIbI)
Y paHHUE TIOHTUJIBI — OOIIKE MPEIKH YeJIOBEKOOOPa3HbIX 00€3bsiH U JII0JIeH. ABCTPATIOMUTEKN —
JIBYHOTHE TNpeaku Jroae. UenoBek ymenbli, NepBble M3rOTOBICHUS Oopyauil Tpyaa. Yemnosek
MPSIMOXOJIAIINI 1 TEPBBIN BBIXOJ Ntojel 3a mpeaensl Adpuku. Yenosek reinenboeprekuii —
001K TPeOK HeaHAePTaIbLCKOTO YeJIOBEKa U YeJIOBEKa pa3yMHOro. YenoBek HeaHaepTalbCKU
KAaK BHJI JIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3syMHBIM COBPEMEHHOIO THIA, JIEHHCOBCKUUI
YeNI0BEK, OCBOEHUE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreHeTrka 1 maaeoreHoOMUKa.

DBOJIOIUS COBPEMEHHOTO ueloBeKa. ECTeCTBEHHBIN OTOOp B MOMYMSIUSAX YelOBEKa.
Myranuonsslit poriecc U noaumMopdusm. [lomymnsiroHHbIe BOIHBI, Ipeil( reHoB, MUTpalus U
«a(dexT ocHOBaTENA» B MOMYJSALIUAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacel. [loHsTue o pace. bonbmime pacel: eBporeounaHas (eBpa3uiickas),
aBCTPAJIO-HETPOHIHAS (PKBaTOpHANIbHASI), MOHTOJIIOMAHAS (a3MaTCKO-aMepHKaHCKas). Bpems u
NyTH paccelieHuss 4YesloBeka 1Mo IulaHere. EauHCcTBO 4yenoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. IIpucrnocoOieHHOCT, uenoBeKa K  pa3HbIM  YCIOBHUSM
OKpYyXaroliel cpeapl. BiausHue reorpadudeckoid cpenbl U apeiida reHoB Ha MOP(OIOTHIO U
(U3UOIOTHIO YeTIOBEKa.

MexauciuIinHapaple MeToabl B (u3uMyecKkod  (OMOJOTHYECKON) aHTPOIOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOINOJIOTMA M MAaJCOAHTPONOJIOTHS  YEJIOBEUECKHX  MOMYJISLUN.
buocouuaneHble  WcclenoBaHUS ~— MPUPOABI  uyenoBeka.  MccimenoBaHue — KO3BOIIOLUU
OMOJIOTUYECKOT0 M COLIMAIBHOTO B YETIOBEKE.

JeMoHCTpauMu



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

Tabmumer w  cxembl: «MeTOasl  aHTPOMONOTUMY», «[ OJIOBHOW MO3T  YEJIOBEKay,
«YenoBekooOpa3Hble 00e3bsiHB), «CKeNeT 4eloBeKa M CKeJeT MIMMIaH3e», «PyauMeHTsl u
aTaBU3MbD», «JIBWXKyIIME CHJIBI AHTPONOreHe3a», «DBOJIOLMOHHOE JPEBO YEIOBEKa»,
«ABcTpasionutek», «HenoBek ymensiii», «HenoBek npaMoxoaauuiny, «JleHUCOBCKUM 4eI0BEK»
«Heanpepranbupl»y, «KpomanboHb, «lIpenkn uvenoBekay», «OTambl 3BOJIOLUU UYEIOBEKAY,
«Pacel uenoBekay.

O6opynoBaHue: MyJIsDKM OKaMEHEJIOCTeH, IPEIMETOB MaTepUalIbHON KYJIbTYPhl IPEIKOB
YeJoBeKa, penpoaykiuu (portorpaduu) KapTHH C MHQPOJIOTHYCCKUMH W OMOJICHCKUMU
CIOKETaMH MTPOUCXOXKICHUS YeIoBeKa, (poTorpaduu HaXOJA0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepelra 4ellOBEeKa M 4Yepena LIMMIIAH3€, MOJIENb KUCTH YEJIOBEKa U
KHCTH IIMMIIaH3€, MOJIEJIN TOPCa IPEIKOB YeIOBEKa.

JlabopaTopnasi paGora «lI3ydyeHue ocoOeHHOCTEH CTpPOEHHUS CKeJeTa ueloBeKa,
CBS3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOTMYECKUX aJalTallUNA YETOBEKay.

Tema 6. OJxosorusi — Hayka O B3aHMOOTHOIICHHUSIX OpPraHu3MOB H
HAJ0OPraHU3MEHHBIX CHCTEM € OKPY KaKlIel cpeaoi

3apoxaeHue U pasButhe sKoioruu B Tpyaax A. ['ymOompara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
3KOJIOTUU C JPYTUMHU HAyKaMH.

Mertoab! skonoruu. [loneBsle HaOMOEHUS. DKCIIEPUMEHTHI B 3KOJOTMU: MPUPOAHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTUH. MOHUTOPUHT OKpY’KaIOLEH CpeJibl: JIOKaIbHBIMN,
pPErHOHANIBHBIN U TJIO0AILHBIH.

3HAUEHUE DKOJOTMYECKMX 3HAHUHM IS 4YENOBEKA. DKOJIOTMYECKOE MHUPOBO33PEHHUE Kak
OCHOBa CBs3€M uyenoBeuecTBa C MNpupoAoid. DOpMHUPOBaHHE 3KOJOTUYECKOW KYIbTYpbl M
HKOJIOTMYECKOM rpaMOTHOCTU HACEJICHUSI.

JleMoOHCTpaL U

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

Tabmuupel 1 cxembl: «Pasnensl skojgorun», «Metoasl 3kojgorun», «Cxema MOHUTOPUHTA
OKPYKAIOIIEeH Cpeb».

JlabopaTopnasi padora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIETOBAHUI.

Tema 7. Opranusmsl U cpeaa OOMTAHUSA

Okonoruyecknue (GakToppl W 3aKOHOMEpHOCTH uX JedctBus. Knaccudukanus
IKOJIOTMYECKUX  (akTOpoB:  abMOTHYEecKue, OHOTHYEeCKHe, aHTpornoreHHele.  OOuue
3aKOHOMEPHOCTH JIeMcTBUS 3Kojoruyeckux ¢akropos. [Ipasuno munumyma (K. npenrens, 1O.
JInbux). TonepaHTHOCTH. IBPHUOMOHTHBIE M CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢akropbl. CBeT Kak skonorudeckuit paxrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTEHUM M >KUBOTHBIX IO
OTHOLIEHHUIO K cBeTy. CurHanpHas posib ceera. doTonepuoausm.

Temmeparypa Kak 3Kojoruyeckuit Qaxrtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[ToHMKHUIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3MbI. IBPUTEPMHBIE U CTEHOTEPMHBIE OPTAaHU3MBI.

BraxuocTs kak 3konorudeckuii ¢akrop. [IpucnocoOneHuss pacTeHuid K MOIIEPKaHUIO
BonHOro Oamanca. Kiaccudukamms pacTteHuid 1O OTHOUIEHHIO K Boje. IlpucnocoOnenus
JKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXHUMA.



Cpenbl oOuTaHMsI OpPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, IMOYBEHHAs, TTyOWHHAas
NOJNOYBCHHAs!, BHYTPHOpraHU3MeHHas. DU3MKO-XMMHUYECKHE OCOOCHHOCTH cpel OOuTaHus
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonoruueckue putmel. Buemnue u BHyTpeHHHE pUTMbl. CyTOUYHBIE U TOUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsarue o >xusHeHHoi ¢opme. KuzneHHBIE (OPMBI
pacTeHU: JepeBbs, KYCTapHUKH, KyCTapHMUYKHM, MHOIOJIETHHE TpaBbl, OJHOJETHHE TPAaBHI.
JKuznenneie (GOpMBI KHUBOTHBIX: THIPOOHMOHTHI, TE€OOMOHTHI, a’pOoOMOHTHL. (COOEHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buotnueckne  Qaxkroppl. Buasl OMOTHUECKMX ~ B3aMMOJCHCTBHIA:  KOHKYPEHIIHSA,
XHUIIHUYECTBO, CUMOMO03 1 ero (¢opmsl. [lapazutusm, koomnepamnus, MyTyaau3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyiecOHWYecTBO). Herpoduueckne  B3amMonelCTBHS  (TOMHYECKUE,
dopuyeckue, dabpuyeckue). 3HadyeHHE OMOTHMYECKHX B3aUMOJICHCTBUU Ui CYIIECTBOBAHUS
OpraHu3MoOB B cpesie ooutanus. [[puHIUI KOHKYPEHTHOTO UCKIIIOUEHUS.

JleMoOHCTpaL U

Tabmuipl ¥ cxeMbl: «JKonorudeckue GpakTopb», «CBETOBOM CHEKTPY, «IKOIOTHUECKUE
TPYIIBI )KUBOTHBIX MO OTHOILIGHUIO K CBETY», « T eMIOKPOBHBIE JKUBOTHBIEY, «XO0JIOAHOKPOBHBIC
KUBOTHBIEY», «DU3NOIIOTHYECKUE aTanTalli >KHUBOTHBIX», «Cpeapl OOWTAHHS OPTaHH3MOBY,
«buonornyeckue puT™MbD», «OKu3HeHHbIE GOPMBI pacTeHHID», «KI3HEHHbIE (POPMBI )KUBOTHBIX»,
«JKocHuCcTeMa IUPOKOIUCTBEHHOTO Jieca», «IDKOCHUCTeMa XBOWHOro necay», «llemu nuTtanus»,
«XumaudectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

OOGopynoBanue: repbapuu pacTEeHHH U >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIUSHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PAaKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TEHENIOOUBBIX H
TEHEBBIHOCIMBBIX PAaCTEHUI, CBETONIOOMBBIC, TEHETIOOMBHIE W TEHEBBIHOCIHUBBIE KOMHATHBIE
pacTeHus, repOapud ¥ KOJUIEKIHUU TEeIUIONIOOMBBIX, 3UMOCTOWKHX, MOPO30YCTOWYUBBIX
pacTeHMii, 4Yydena MNTULl M 3Beped, TrepOapuu pacTeHHM, OTHOCSIIMUXCA K TuUrpodpuram,
Kcepoputam, me3oduTaM, KOMHATHBIE PACTEHHUS JAaHHBIX TPYII, KOJJICKIIMH KUBOTHBIX,
oOWTaIONMX B Pa3HBIX cpefax, repOapuy U KOJUIEKIIMH PACTEHUH U KMBOTHBIX, 00JaJArOIINX
yepTaMu TPUCIIOCOOJIGHHOCTH K CE30HHBIM HM3MEHEHUSM YCJIOBHH JKHU3HH, repOapuu u
KOJUICKIIMM PACTEHHM W >KUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (POPM, KOJIJIEKIIMH >KUBOTHBIX,
YYaCTBYIOIINX B PA3JIMYHBIX OMOTHYECKUX B3aUMOJICHCTBUSIX.

JlabopaTopnasi pa6oTta «BbIsBIeHHE IPUCTIOCOOIECHUI OPTaHU3MOB K BIUSHUIO CBETa.

JlabopaTopnasi pa6ora «BbIsBICHHE MPUCTIOCOONEHUH OpPraHU3MOB K BIHSHHUIO
TEMIEPATYPbI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHH W3 Pa3HBIX MECT
oOUTaHUSDY.

Tema 8. Iko/10rus1 BUAOB ¥ NOMYJIALHI

DKOJIOTHYECKHE XapaKTepUCTUKH momymsiuuu. [lomynsuusa kak Ouonoruyeckas cucTeMa.
Pons HeomgHOpomHOCTH cpefbl, Pu3nueckux OapbepoB W OCOOCHHOCTEW OWMOJOTHH BHUIOB B
(GbopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYPHI Momysiuidi. OCHOBHBIE MTOKA3aTeNN MOMYIISIIHN:
YUCJIIEHHOCTb, IJIOTHOCTh, BO3pACTHAs U IOJOBasl CTPYKTYypa, POXKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTpAIUsl.

Dkojnoruyeckas CTpykTypa mnomynsuud. OneHka YuciIeHHOCTH mnomymsinuu. [uHamuka
MOMYJSIUUU U €€ peryisiuusa. buotndeckuii moTeHuran nonyysiquu. MoaenupoBaHue THHAMUKA
nonynsiuud. Kpussle pocta uyucieHHoctu nonyisuuu. Kpusbsie BbDKUBaHMs. Perymsius



YUCIIEHHOCTU TMOMYNSALMNA: poiib (AKTOPOB, 3aBUCAIIMX KM HE 3aBUCAIIUX OT IUIOTHOCTH.
DKoJjoru4eckue crpareruu Buaos (I- u K-crparerun).

[Tonsatue 00 »HKoNMOrMUecKo Humie BUAa. Mecroobutanue. MHOroMepHas MOJEIb
skosornyeckor Humm JIx.M. Xaruuncona. Pazmepsl skonorndeckoil Humud. [loteHuumanbHas u
peann30BaHHAas HUILIN.

Bun xak cucrema nomymsiiuil. Apeanbsl BUAOB. BuIbl M HMX JKU3HEHHBIE CTPATErHH.
DKOJIOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTU TIOBEJIECHUS M MUTpalMil >KUBOTHBIX. bHoOjornueckue HWHBa3UU
YyKEpPOJHBIX BUOB.

JleMoOHCTpaL U

IToptper: Ix. M. XaTunHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHYECKHUE XapaKTePUCTUKU Monyasuny, «lIpoctpancTBenHas
CTPYKTypa nonyisauun», «Bo3pacTHble mnupamMuipsl nonyisiquun», «CKOpPOCTb 3aceleHus
MOBEPXHOCTU 3EMJIM Pa3IUYHbIMH OpranuzMamu», «Mojens skonmornueckord Humm Jx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu pacTeHHUM, KOJUIEKIIUY KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucnocoOneHust ceMsH pacTeHUN K PACCETCHUIOY.

Tema 9. Jxos10rus cood1EecTB. IKOJOrH4YeCKHe CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamH B
OHOLICHO3E.

Okocucrema Kak oOTkpblTas cuctema (A. JIkx. Tencnu). DyHKUMOHANbHBIE OJIOKU
OpraHU3MOB B 3KOCUCTEME: NPOAYLEHTHI, KOHCYMEHTbI, peAyLeHThl. Tpoduueckue ypoBHHU.
Tpoduyeckue nenu u ceru. A6uornyeckue 610ku 3kocucTeM. [1ouBBI U WIIBI B dKOCHUCTEMAX.
KpyroBopoT BEHIECTB U MOTOK SHEPTUH B IKOCUCTEME.

OcHoBHBIE ITOKa3aTeNN 3KocucTeMBl. broMacca n npoayKius. DKOJI0rH4eCKUe MUPaMUbl
yucesl, OnomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOINECTB — CyKIeccuu. IlepBuuHble M BTOPUYHBIE CYKLECCHM U UX
OpUYMHBL. AHTpOIIOTEHHbIE BO3JeWcTBUSA Ha cykueccud. KimmakcHoe — cooOIecTBo.
buopasHoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUYMBOCTH COOOIIECTB.

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

AHTpPOIIOTEHHBIE  DKOCUCTEMBI. Arposkocucrema. ArponeHos. Pazmuuus mexay
AQHTPONOTEHHBIMU U MPUPOJHBIMU IKOCHCTEMaMHU.

YpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojckas ¢uopa u ¢dayHa.
CunaHTponu3anusi ropojckoi ¢ayHel. buomormueckoe ©  XO3HCTBEHHOE 3HAYCHHE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJEWCTBUHA  OpraHM3MOB B
sKkocucTteMax. Porb kackadnoeo sghghexkma u 6u008-30upuxamopos (Kuouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPrUM W  BEIIECTB MEXIY CMEXHBIMU
DKOCUCTEMaMH. YCTOMYMBOCTb OpPraHU3MOB, TNOMYJSALUNA M DOKOCHCTEM B  YCIOBUAX
€CTECTBCHHBIX U aHTPOIIOTECHHBIX BO3ICHCTBUN.

Mexanuzmol  8030eticmeus  3a2pA3HEHUL  PA3HLIX MUNOE HA  CYOOP2AHUZMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOGHAX, OCHOBbl 3KOA02UHECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeTooIOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AHTPOIOTE€HHBIX SKOCHUCTEM.



JleMoHCTpauMu

[Toprper: A. JIx. Tencnu.

Tabmuubl u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCHCTEMA HMIMPOKOIUCTBEHHOTO JIecay,
«JKocucTeMa XBOMHOro Jecay, «DyHKIMOHAIbHBIE TPYMHIbl OPraHU3MOB B HKOCHCTEME,
«KpyroBopor BemectB B 23kocucreMey», «llenu mnuTanus (macTOuIHAasl, JETPUTHAs)»,
«DKOJIOTHYECKas MUpaMUIa YHCeT», « IKOJIIOTHUECKas mupamMuia OnoMacce», «IKOJOTHUECKas
nupamuaa sHeprum», «OOpazoBanue Oonota», «llepBuunas cykueccusi», «BoccranoBienue
Jeca mociie moxapa», «IKocUcTema 03epa», «ArpoueHos», «KpyroBopoT BeIIECTB M TOTOK
SHEPruu B arpoieno3ey, «IIpumepsl ypooIKOCUCTEM.

Ob6opynoBanue: repbapuu pacTeHUH, KOJJIEKIUH HACEKOMBIX, Yydejia ITHUIl U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYIIMX PACTCHUHN, aKBAPUYM KaK MOJIENb HIKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOo03KOCUCTEMBD.

JlabopaTopnasi pa6ora «/3ydyeHue pazHooOpa3usi MEIKUX MOYBEHHBIX YWICHUCTOHOTHUX B
Pa3HbIX SKOCUCTEMAX.

IKeKypeust «IKCKypcHsl B TUIIMYHBINA OuMoreoneHo3 (B n1yOpaBy, OEpe3HSK, €JIbHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JIYT, 03€p0, O0JI0TO)».

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

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

buocdepa — olbmemnanerapHas 00ojouka 3eMid, TJIe CYIIECTBYET WJIM CYIIECTBOBAJIA
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepnaackoro o
6uocdepe. O6snactu 6nocdeps! u e€ cocran. JKupoe BeiecTBo Ouocheps! 1 €ro GyHKIUH.

3aKOHOMEPHOCTHU cyliecTBOBaHUs Ouocdepsl. OcodenHocTu O6uocheprl kak riaodanbHON
sKocucTeMbl. J[MHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BeuiecTB U
OMoreoXMMHYECKHe UKIBI (Yriiepoa, a3ota). PuTMuuHoCTh siBNeHuit B Ouocdepe.

3oHanbHOCTh Onochepsl. [TonsaTre 0 6nome. OCHOBHBIE OMOMBI CYLIHM: TYHIpa, XBOHHBIE
Jeca, CMEIIaHHbIE U MIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIMYECKHUE JIECa,
BBICOKOTOphsi. Knmnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

CrpykTypa M (YHKLIHS JKUBBIX CHCTEM, OLEHKa HMX PECypCHOro IOTEHLHala |
O6uochepHbIX QYHKIUI.

JleMoOHCTpaLun

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

Tabmuupl u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot a3ora B npupone», «KpyroBopot
yriepoaa B npupoae», «Kpyrosopor kucinopona B npupone», «KpyroBopor Bozbl B IpUpOIE»,
«OcHoBHBIE OWOMBI cymmny, «Kimmmarumaeckue mosica 3emum», «Tynapay, «Taiiray,
«Cmemannbii - jec», «lllupokonuctBeHHbli Jec», «Cremby», «CaBaHHa», <«IlycTbIHSY,
«Tponmyeckuii mecy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU >KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kamouias cpeaa

DKOJIOTHYECKHE KPU3UChI W WX TpUYHHBL Bo3aeiicTBue demoBeka Ha Owocdepy.
3arpsi3HeHue BO3MyIIHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HeHHME BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpyiienne noussl. OXxpaHa IOYBEHHBIX pecypcoB. MI3MeHeHe KiuMara.

AHTpPONOTreHHOE BO3JEHCTBME HA PACTUTEIbHBIM M KUBOTHBIM wmup. Oxpana
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIUIBI OXPaHbl NPUPObl. KpacHble KHUTH.
Oco60 oxpansiembie npupoanbie Tepputopun (OOIIT). boranuueckue caasl U 300J0TUYECKUE
MapKu.



OcHOBHbBIE IPUHIIMUIIBI YCTOMUMBOTO Pa3BUTHUS YeIOBEUECTBA W MPHUPOAbL. ParronanbHoe
NPUPOJIONIONB30BAHNE M COXpaHEHHE OuoJorudeckoro pasHooOpazus 3emun. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BEpOSITHbIC OCTIEACTBHS.

Pa3BuTHe MeTOAOB MOHUTOPUHTA Pa3BUTHS OINACHBIX TEXHOTCHHBIX MPOIECCOB.
Cucmemnvle uccredoganuss nepexooa K pecypcocbepezaioujeti U KOHKYPEHMOCHOCOOHOU
aHepeemuke. buonozuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugarouue O00CMyn K UHDOPpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
axocucmem. OCHOBbI dKOpeaburumayuy 3K0CUcmem u cnocobos 6opboOLL ¢ HUONOBPENCOCHUIMU.
Pexoncmpykyus mopckux u HazemHuix 5KOCUCmeM.

JleMoOHCTpaL U

Tabmuer u  cxembl: «3arpsizHeHue arMmocdepbl», «3arps3HeHre ruapocheps»,
«3arpszHenne mouBbl», «[lapHukoBbiii  3ddekT», «Ocobo oxpaHseMble MNPUPOIHBIE
TEPPUTOPUNY, «MOJEIN YIIPABISIEMOTO MUPAY.

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



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'A HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycraHaBnmuBaeT TpeOOBaHUSA K pe3yjbTaTaM OCBOCHHUS OOYYAIOIIMMHUCS MPOTPaMM
cpenHero obuero 00pa3oBaHus: TMYHOCTHBIE, METAlIPEIMETHBIC U MPEIMETHBIE.

B cTpyKkType JNHYHOCTHBIX pPE3YyJIbTaTOB OCBOCHHS IPOrpaMMbl IO OHOJOTHH BBIJIEICHBI
CIIEYIOIINE COCTABJISIONINE: OCO3HAHME OOYYAIOIUMUCS POCCHICKOW Tpa)JTaHCKOW HICHTUIHOCTH —
FOTOBHOCTU K CaMOpPa3BUTHUIO, CAMOCTOSITEJIBHOCTHM M CaMOONPEIEICHUIO, Haiudyue MOMmusayuu X
oOyueHUI0 OWOJIOTUH, yeleHanpasieHHoe pa3eumiue BHYTPEHHHX YOEXKICHHHM JHMYHOCTH Ha OCHOBE
KJIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAAULMN pa3BUTHS OMOJOTMYECKOIO 3HAHUS, 20MOBHOCMb U
CnocobHoCmb O0YYAIOMIUXCSI PYKOBOJCTBOBATHCS B CBOCH JESTEIHHOCTH LIEHHOCTHO-CMBICIIOBBIMU
yCTaHOBKAMHU, TMPUCYLUIUMH CHUCTEME OHOJOTHMYECKOro o0Opa3oBaHUs, Haiuuyue npasoCco3HAHUs
AKOJIOTHUYECKOM KYIbTYPBI, CHOCOOHOCMU CMABUMb TIETTH U CTPOUTH )KU3HEHHbIE TIIAHBI.

JIn4HOCTHBIE PE3yIbTaThl OCBOECHHUS POTrPaMMBbI 10 OMOJIOIMH JIOCTUTAIOTCS B €IUHCTBE yU4eOHOMI
U BOCIMTATEIbHOM  JAESITEIBHOCTM B  COOTBETCTBUM C  TPAJAMLMOHHBIMU  POCCUHCKUMU
COLIMOKYJIBTYPHBIMU, HCTOPUYECKUMU U JIyXOBHO-HPAaBCTBEHHBIMU LICHHOCTSIMHM, HPUHSITBIMU B
oOmiecTBe NpaBWJIaMU U HOPMAaMH TOBEACHHUS M CHOCOOCTBYIOT MpoIleccaM CaMOIO3HAHUS,
CaMOBOCIIMTaHUSI U CAMOPA3BUTHUS, pPa3BUTUS BHYTPEHHEHW MO3ULMU JIMYHOCTH, MAaTPUOTU3MA H
YBa)XEHUSI K 3aKOHY U MPABOMNOPSAKY, YEJIOBEKY TPyJa U CTaplieMy OKOJIEHHIO, B3AUMHOTO YBa)KeHUS,
OepeXHOT0 OTHONICHUS K KYJIbTYPHOMY HACJICAUI0O U TPAaTUIUSAM MHOTOHAIMOHAIBFHOTO Hapoaa
Poccuiickoit denepanuu, NpUpOIE U OKPYKAIOILEH cpese.

JInuHOCTHBIE pe3yNbTaThl OCBOEHHUS Yy4yeOHoOro mnpeamera «buosorus» JTOMKHBI OTpakaTh
TOTOBHOCTh U CIHOCOOHOCTh OOy4aroUIMXcs pPYKOBOACTBOBATHCS C(HOPMUPOBAHHOM BHYTpEHHEH
MO3UIMEN JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX OpHEHTAlUW, MO3UTHBHBIX BHYTPEHHHUX YOEXKICHUH,
COOTBETCTBYIOLIMX TPAAULUOHHBIM LEHHOCTSIM POCCHMCKOIro OOIEeCTBa, pPACHIMPEHHUE >KU3HEHHOTO
ONbITAa U OMNbITA AESITENBHOCTH B IPOLECCE pPeaJu3allid OCHOBHBIX HAIpaBlIe€HUN BOCHHUTATEIbHOU
NeSITeIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpak1aHCcKOro BOCIMTAHMSA:

c(OPMHUPOBAHHOCTh TPAXKAAHCKON TMO3UIMU OOYYArOIIErocs Kak aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOT0 001eCTBa;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00S3aHHOCTEH, YBaXKEHHE 3aKOHA U MTPABOIIOPSIIIKA;

TFOTOBHOCTh K COBMECTHOW TBOPYECKOM [EATENbHOCTU NpU CO3AAHUU YUEOHBIX MPOEKTOB,
pelieHnr yueOHbBIX U MTO3HABATENbHBIX 33/1a4, BBHITIOJTHEHHH OMOIOTHYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTh OMPEAEIATh COOCTBEHHYIO TMO3MIMIO 10 OTHOIIEHHIO K SIBICHHSM COBPEMEHHOU
JKU3HU U O0BICHSTE €€;

YMEHHE YUYWTHIBaTh B CBOUX JICUCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aMMOJICHCTBHS
TOJIEH ¢ pa3HbIMH YOKICHHUSIMH, KYIbTYPHBIMHU IICHHOCTSIMU M COI[HAIBHBIM MOJIOKEHHEM;

TOTOBHOCTb K COTPYAHUYECTBY B ITPOLIECCE COBMECTHOTO BBIITOJHEHHS YU€OHBIX, TO3HABATENBHBIX
U UCCIIEOBATENbCKUX 3aJ]ad, YBAXUTEIbHOTO OTHOLIEHUS K MHEHHIO ONMOHEHTOB IpPHU OOCYXKIEHUU
CIOPHBIX BOIIPOCOB OMOJIOTMYECKOT0 COJIEPKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU NEATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCHMCKON TPaKTAaHCKON WICHTUYHOCTH, IAaTPUOTHU3MA, YBAXKEHHUSA K
CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH Tiepes PoaumHOM, ropmoctu 3a cBOWM Kpai, cBoo Poauny,
CBOH SI3BIK U KYJBTYPY, IPOILUIOE U HACTOSIIIEE MHOITOHAIIMOHANILHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOIIIEHHE K MPUPOJHOMY HACICAUI0 M MAMITHUKAM MPUPOJIbI, JOCTUKEHUSIM
Poccun B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPYIE;



CIIOCOOHOCTh OIICHMBATh BKJIQJ POCCHICKUX YYEHBIX B CTAHOBJIICHHE WU Pa3BUTHE OUOJIOTHH,
MOHUMAaHUs 3HAYEHUsI OMOJIOTMH B MO3HAHUM 3aKOHOB MPHUPOAbI, B KU3HU YEJIOBEKAa U COBPEMEHHOIO
00I11eCTBA;

ujeitHas yoexKIEHHOCTh, TOTOBHOCTH K CITy)KEHUIO 1 3ammre OTeuecTBa, OTBETCTBEHHOCTD 32 €ro
cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOr0 HApOIa;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIEHUBATh CHUTYAIlMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUs, OPUCHTHUPYSACh Ha
MOpPAJIbHO-HPaBCTBEHHbBIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POIUTENISIM, CO3JaHUI0O CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHATUSA LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TpaAuLMsAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIECHHWE K MHPY, BKJIIOYas JCTETUKY ObITa, HAYYHOTO M TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMAaHUE SMOIMOHAIIBHOTO BO3JACHCTBUS KUBON MIPUPOABI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHUIO B PA3HbIX BUAAX HCKYCCTBA, CTPEMJICHUE NPOSBISTH KauyecTBa
TBOPYECKOH JIMYHOCTH;

5) ¢usmyeckoro BocnuTaHUs, (POPMHPOBAHUS KYJLTYPbl 310POBbSI U IMOLHOHAJIBLHOIO
os1aromosy4us:

MOHUMAaHWE M pealu3alus 3J0pOBOr0 M 0e30MacHOro obOpasza KH3HU (30pOBOE MHUTAHUE,
COONIOICHNE TUTHEHWYECKUX TPaBUI U HOpPM, COaTaHCHPOBAHHBIM pPEXHUM 3aHATHH W OTIBIXA,
perymnsipHasi (pu3nyeckass aKTUBHOCTH), OEPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PM3NYECKOMY M IICUXUYECKOMY 370POBbIO;

MOHMMAaHHUE [EHHOCTU MPaBUJ WHAMBHUIYAILHOTO M KOJUIEKTUBHOTO O€30MAacHOrO MOBEACHUS B
CUTYALUSX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HaHUE TIOCJIEJICTBUM ¥ HENPHUATHS BPEAHBIX TMPUBBIYEK (YMOTPEOJIICHUS] aJIKOTOJIS,
HapKOTHUKOB, KYpPEHHUS);

6) TpyaoBOro BoCIUTAHUSA:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYAOTIO0HE;

TOTOBHOCTh K AaKTHUBHOW JCATEIHHOCTH TEXHOJOTMYECKOW W COIMAIBHOM HAaIpPaBIEHHOCTH,
CIIOCOOHOCTh MHUITUUPOBATh, INIAHUPOBATH U CAMOCTOSTEILHO BBITIOJHSITH TAKYIO JAESTEIHHOCTD;

WHTEpPEC K pa3IudHbiM cdepaMm TpoPecCHOHATBHON NeATeTbHOCTH, YMEHHE COBEpINAThH
OCO3HAHHBIN BEIOOpP Oynyiiel mpoheccuu 1 pean30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTB U CLIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPa30BaHUIO Ha IPOTSHKEHUN BCEH )KHU3HU;

7) 3K0JIOTUYECKOT0 BOCTIUTAHUS:

9KOJIOTUYECKH 1E€JIECO00pa3HOE OTHOIICHHUE K MPUPOJIE KaK NCTOYHHUKY KU3HHU Ha 3emiie, OCHOBE
€€ CyILIECTBOBAHUS,

MOBBIIIIEHUE YPOBHS SKOJOTHYECKON KYIbTYphI: TPHOOPETEHUE OMBITA IJIAHUPOBAHUS ITOCTYIIKOB
Y OIICHKH WX BO3MOXKHBIX TTOCJICICTBUM JIJIS1 OKPYKAIOIIEH CPEIbI;

OCO3HaHUeE TN100aIbHOr0 XapaKkTepa dKOJOTHYECKUX MPOoOJieM U MyTeil UX pelIeHHUs;

CIIOCOOHOCTh HWCIOJIb30BaTh MPUOOpETaeMble NPHU M3y4YEeHUU OHOJOTUU 3HAHUS M yYMEHUS TPU
pemieHnr MpoOJIeM, CBS3aHHBIX C PAlMOHAIBHBIM TMPUPOJONOIH30BAHUEM (COOIIOIEHUE TPABHII
MOBEJICHUsI B MPUPOJE, HAIPABICHHBIX HAa COXPAHEHHWE PABHOBECUS B JKOCHCTEMAX, OXPaHy BHUIOB,
IKOcUcTeM, OMocdepsl);

AKTUBHOE HEINPUSITUE JCUCTBHUM, NMPUHOCIIIMX BpPEI OKPYKAIOWIEW MPUPOJHOM Cpelne, YMEHHE
MPOTHO3UPOBATh HEOJATOMPHUATHBIE SKOJIOTHYECKHE TOCIEICTBUS MPEANPUHUMAEMBIX JEUCTBUN H
MIpEeAOTBpALATh UX;



HAJIM4YME PA3BUTOTO  OKOJOTHYECKOTO  MBIIUICHUS, OSKOJOTHYECKOH KYyJIbTYpBI, OIBITA
JESITeTPHOCTH YKOJOTUYECKON HAlpaBICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS WMHU B ITO3HABATEIHHOM,
KOMMYHHUKATHBHON M COIMAILHOW NMPAKTHKE, TOTOBHOCTU K YYaCTHIO B NMPAKTHUYECKOW JICATEIHHOCTH
JKOJIOTUYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUS:

Cc(OPMHPOBAHHOCTh MHUPOBO33PCHHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY YpPOBHIO DPa3BHUTHS
HAyKH ¥ OOIIECTBEHHOW NMPAaKTUKU, OCHOBAHHOTO Ha JHAJIOTe KYJIBTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B TIOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHNUE S3bIKOBOM M UNTATEIIbCKON KYJIBTYPHI KaK CPEICTBA B3aUMOICHCTBHUS MEXKITY
JFOIBMHU Y TIO3HAHHS MUPA;

MOHMMaHKWe crenupukn OWOJIOTMM KaK HayKH, OCO3HaHUs e€ poiu B (HOpMUPOBAHHU
paIMOHATIFHOTO HAYYHOTO MBIIUICHUS, CO3JJaHUH IEJIOCTHOTO TPEICTABICHUS 00 OKPYKAIOIIEM MHPE
KaK O CIWHCTBE TPUPOJBI, YEJIOBEKAa M OOIIECTBA, B TMO3HAHWUHU MPHUPOJHBIX 3aKOHOMEPHOCTECH W
pelIeHIH TPOOIIEM COXPAHEHHS IPHUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTh B 3HAYMMOCTU OHMOJIOTHU JIJISi COBPEMEHHOW HMBUIIM3AIMU: 00ECIICUEHUS] HOBOTO
YPOBHS Pa3BUTHS MEAWIMHBI, CO3JAaHHE TICPCIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX pEIIaTh
pecypcHbIe TPOOIEMBbI Pa3BUTHUS YEIOBEUCCTBA, MOMCKA ITyTeH BBIXOA W3 TJIOOATBHBIX SKOJIOTHISCKHX
npoOsieM M oOecredeHus Tepexojia K YCTOMYMBOMY Pa3BUTHIO, PAlIOHAIBHOMY HCIIOIB30BaHUIO
MIPUPOJIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HH,

3aMHTEPECOBAHHOCTh B TIOJYYCHHH OWOJIOTHUSCKUX 3HAHWKW B IEISIX TOBBIIICHUS OOIIeH
KYJIBTYpPBI, €CTEeCTBEHHO-HAYYHON TPaMOTHOCTH, KaK COCTaBHOW YacTH (DYHKIIMOHAIBLHON IPaMOTHOCTH
oOyuatomuxcs, GopMupyeMoit Ipu U3y4eHUH OMOJIOTUY;

MOHMUMAaHKE CYIIHOCTH METOJIOB TTO3HAHMSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
WCIIOJIb30BaTh TIOJy4YaeMble 3HAHUS JUIS aHadu3a W OOBSICHEHUWsS SBJICHHUNA OKPYXKAIOIIEr0 MHUpa U
MPOUCXOJIIIMX B HEM M3MECHCHWU, YMEHHUE JieJlaTh 0OOCHOBAHHBIC 3aKJIFOUCHUS Ha OCHOBE HAyYHBIX
(haKTOB ¥ UMEIOIIMUXCS IaHHBIX C IENBI0 MOIYYEHHUs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSATEIHHO UCIOIB30BaTh OMOIIOTMYECKUE 3HAHUS NJIS pEIIeHUs MpoOsieM B
pEATbHBIX KU3HEHHBIX CHTYAITUsX;

OCO3HAaHWE IICHHOCTH HAy4YHOW JIEATEeIHbHOCTH, TOTOBHOCTH OCYIICCTBJIATH TPOSKTHYIO U
HCCIIEIOBATENBCKYIO ACSITENIbHOCTh MHIUBUIYATbHO U B TPYIIIIE;

TOTOBHOCTh U CITOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHUIO, K AaKTUBHOMY
MTOJTYYCHHUIO HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBUH C )KHU3HCHHBIMU MTOTPEOHOCTSIMH.

METANPEAMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble pe3yabTaThl OCBOGHHUS yUeOHOro npeaMera «buonorusy» BKIIOYAOT: 3HAYUMbIe
s GOpMHUpPOBAaHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEKIUCIUIUIMHAPHBIE (MEXIIPEIMETHEIC)
OOIICHAYYHBIE TOHATHS, OTPAXKAIONINE IEJIOCTHOCTh HAYYHOW KAPTHUHBI MUpPA U CIIENU(PHUKY METO/I0B
MO3HAHUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIHs, SBJICHHE, IMPOIECC, CHCTEMA,
Hay4YHBIA (aKT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, MCCIEOBaHHUE, HAOIIOJCHUE,
U3MEpEeHue, OHKCIEPUMEHT U JPYrue); YyHHUBEpCalIbHBbIE Y4eOHBbIE JAeicTBHUS (TTO3HABATENbHEIE,
KOMMYHUKATUBHBIE, PETYJIATHUBHBIC), oOecrieunBaroniiue GopMupoBaHue (PyHKIIMOHATBHONW IPaMOTHOCTH
U COIMAJIbHOM KOMMETEHLIHH O0YYaroIIMXCs; CIIOCOOHOCTh OOYYaroIIMXCS HCIOJIb30BATh OCBOCHHbBIE
MEXIUCHUIUIMHAPHBIC, MHPOBO33PEHYECKHE 3HAHUS W YHHUBEpCajdbHbIC Yy4eOHBIE JCUCTBUS B
[MO3HABATEJILHON U COLMAJIbHON MMPAKTUKE.

B pesynbrare nzyueHus OMOJIOTHU HA YPOBHE CpeAHEro o0Imero oopa3oBaHus y o0ydaromierocs
OyayT chopMHUpOBaHBI [103HABATEIbHBIE YHHUBEpPCAIbHBIE Yy4eOHbIE IEHCTBHUS, KOMMYHUKATHBHBIE
YVHHUBEpCcaJbHbIe yueOHbBIC JCUCTBUS, PETYISTUBHBIC YHUBEPCAIbHBIC y4eOHBIC IACHCTBHS, COBMECTHAS
NS TebHOCTD.



MertamnpeaMeTHble pe3yiabTaThl OCBOSHHS MPOrPAaMMBI CPEIHEro OO0IIEero oO0pa3oBaHMs JOJKHBI
OTpaXKaTh:

OgJiajieHNe YHUBEPCATBHBIMH Y4eOHBIMH NO3HABATEIbHBIMH e CTBUSIMH:

1) 6a3oBbIe JJOrHYeCcKHeE IeHCTBHS:

CaMOCTOSITENIFHO ~ (hOpMynHpOBaTh M aKTyaJU3upoBaTh MpoOiieMy, paccMarpuBaTth €€
BCECTOPOHHE;

UCIOJb30BaTh NPU OCBOCHUHU 3HAHUN NPUEMBI JIOTMUECKOTO MBIIUIEHUS (aHalu3a, CUHTE3a,
CpaBHEHHMS, KJIacCU(PHUKAIMU, 0000LICHNS), PACKPBIBATH CMBICII OMOIOTHYECKUX MOHATHH (BBLACTATH UX
XapaKTepHbIe PU3HAKHU, YCTAHABIMBATH CBSI3U C JPYTUMH MTOHITHSIMH ),

OIIpENIeNIATh LN JESITEeIbHOCTH, 3aJaBasi apaMeTpbl U KPUTEPUM UX JOCTUKEHUS, COOTHOCUTh
Pe3ybTAThl JESITEIbHOCTH C IIOCTABICHHBIMH LIEISMU;

MCIOJIb30BATh OMOIOTUYECKUE TIOHATHS U1l OOBSICHEHUS (PAKTOB U SIBIICHHI KU BOW PUPOIBI;

CTPOUTH JIOTUYECKHE pAacCyKACHUs (MHIYKTUBHBIC, ICIyKTUBHBIC, IO AaHAJOTWH), BBISBIATH
3aKOHOMEPHOCTH M TPOTUBOpPEYHs B PAaCCMATPUBAEMBIX SBJICHMSX, (OPMYIMPOBATH BBIBOJBI U
3aKIIIOYCHUS;

NPUMEHSATh CXEMHO-MOJICNIBHBIE CPEJICTBA Ui TPEJACTABICHUS CYIIECTBEHHBIX CBSI3€H U
OTHOILIEHWH B M3Yy4aeMbIX OHOJIOTMYECKUX OOBEKTaX, a TakKe TMPOTUBOPEUUM pa3HOro poja,
BBISIBICHHBIX B PA3JINYHBIX HHPOPMALMOHHBIX UCTOUYHHUKAX;

pa3pabarbiBaTh IJIaH pelIeHHs] MpoOieMbl ¢ y4y€TOM aHalu3a UMEIOIUXCS MaTepUabHBIX U
HEMaTepHaJIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTUBHI B JIEATEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIBTATOB LIEISIM, OLICHUBATD
PHCKH MOCIEACTBUI 1€ TEIbHOCTH;

KOOpD/AMHUPOBaTb U  BBIIOJHATH paboOTy B  YCIOBUSIX PEATbHOrO, BHPTYAIBHOTO U
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBaATh KPEATHBHOE MBIIUICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE NeiiCTBHS:

BJaJIeTh HAaBBIKAMHM Y4eOHO-UCCIEOBATEIbCKOW W MPOEKTHON JeATeNbHOCTH, HaBbIKaMH
paspemieHus mpoodiieM, ClIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITETIHbHOMY ITOMCKY METOJIOB PEIICHUS
MPAaKTUYECKHX 3a/1a4, TPUMEHEHHIO Pa3IMYHBIX METOIOB TIO3HAHUS;

UCMOJb30BAaTh pa3IMYHble BHUJAbI JEATEJBHOCTH IO TIIOJIyYEHUIO HOBOTO 3HAHUS, €ro
MHTEpIpeTalyi, Npeodpa3oBaHNI0 U MPUMEHEHHIO B yUYEOHBIX CUTYyallUsX, B TOM YHCJe PU CO3JaHUU
Y4eOHBIX U COIMAIIBHBIX MTPOEKTOB;

dbopMHpOBaTh HAYYHBIH THUI MBIIUICHUS, BIAACTh HAYYHOW TEPMHHOJIOTHEH, KIFOUYEBHIMU
MOHATUSIMHU B METOIAMU;

CTaBUTh M (OPMYJIHPOBATh COOCTBEHHBIE 3aJa4l B OOpa30BaTENbHOW JIEATEIIBHOCTH U
KU3HEHHBIX CUTYaIUsX;

BBISIBIISITh TIPHYUHHO-CIICJICTBEHHBIE CBSI3M M aKTYaJIM3MPOBAThH 3a/1ady, BBIIBUTATH THUIOTE3y €€
peleHus, HaXOJUTh apTyMEHTHI IS JTOKA3aTeNbCTBA CBOMX YTBEPXKICHWH, 3aJaBaTh MapaMeTpsl U
KPUTEPHH PELICHHUS;

aHAJIM3UPOBATh IOJyYEHHbIE B XOJE PELICHHs 3aJaud pe3yJIbTaThl, KPUTHUECKH OLEHHMBATh MX
JIOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLl€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIIATh IICJICHANPABICHHBI TOUCK TIEpeHOCa CPEeNCTB M CIIOCOOOB JCWCTBUS B
poecCHOHABHYIO CPey;

YMETb IIEPEHOCUTh 3HAHUS B [I03HABATEIbHYIO U MPAKTHUECKYIO 00IaCTH )KU3HEESITENbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 PA3HBIX IPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEH, MIPEUIaraTh OPUTHHAIBHBIC MOAXObl U PELICHHUs, CTAaBUTh MPOOJIEMbI U
3aJjauu, JOMYCKAIOINe albTepHATUBHBIEC PELICHUS.

3) pabora ¢ undopmanmeii:



OpPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHMKAX WH(pOpMANUU (TEKCTE y4eOHOTro MocoOus, HayqHO-
MOMYJISIPHOM JIUTepaType, OMOJOTHYECKUX CIOBAPSAX U CIIPAaBOUYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepuere), aHanu3upoBaTh WHGOPMALIMIO Pa3IMYHBIX BUIOB U (POPM MpelCTaBICHUS, KPUTHUUYECKU
OILICHUBATH €€ JTOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTH;

(dbopMyIMpoBaTh 3ampochl W TNPUMEHSATh pPa3UYHBIE METOABl TpU TOMCKe u  oTOope
Ouoornueckoi nHGopMaIuu, He0OX0AMMOM JIJIs BHIIIOJIHEHUS Y4EOHbIX 3a/1a4;

npuoOpeTaTh  OMBIT  KCIHOJB30BaHUA  HMH(YPOPMALMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTH,
COBEPIICHCTBOBATH KYJIBTYPY aKTUBHOTO HCIIOJIB30BAHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATH ONTHUMAIBEHYIO ()OPMY TPEICTABICHUS OMOJOTUYECKON MH(OpMAIIUU
(cxemsl, TpaduKH, AHArpaMMbl, TAOTUIEI, PUCYHKH U APYToe);

UCIOJIb30BaTh HAyYHBIH S3bIK B KAYECTBE CPEJCTBA MPH padoTe ¢ OUoIOrnueckoil nHpopMaren:
MPUMEHSITh XUMAYECKUE, (PU3MUECKHE ¥ MATEMAaTUYECKUE 3HAKU U CUMBOJIBI, (hOpMYIIbI, aOOpeBHATYY,
HOMECHKJIATYPY, UCITOJI30BAaTh U IPEOOPA30BHIBATH 3HAKOBO-CHMBOJIUYECKHIE CPEICTBA HATIISTHOCTH;

BJIaJIETh HAaBBIKAMU PACIO3HABAHMS M 3alIUTHl MHGOpMAIUU, HHPOPMAIIMOHHON 0e30MmacHOCTH
JTUYHOCTH.

OgyajieHne YHMBEPCAJTbHBIMH KOMMYHHUKATHBHBIMH J€HCTBUSIMU:

1) o61menmue:

OCYILIECTBIISITh KOMMYHHKAIIUU BO BceX cdepax KU3HU, aKTUBHO Y4aCTBOBATh B JIMAJIOTE MU
IUCKYCCUU TIO CYIIECTBY OOCYyXIaeMoil Tembl (yMEHHE 33JaBaTh BOMPOCHI, BHICKA3BIBATH CYKICHUS
OTHOCHUTEIILHO BBITIOJTHCHHSI TIPEIaraeMou 3aJ1a4i, YIUThIBATh HHTEPECHl U COTIIACOBAHHOCTH MO3UIIUH
JPYTUX YYACTHUKOB JTUAJIOTA WM TUCKYCCHH);

pacrmo3HaBaTh HeBepOaIbHBIE CPEICTBA OOIEHHWS, MOHMMATh 3HAUYEHHUE COIUAIbHBIX 3HAKOB,
MPENNOChUIOK BO3HUKHOBEHHUS KOH(DIMKTHBIX CHTyalllii, yMeTh CMsr4aTb KOH(MIJIUKTHI U BECTH
MIEPETOBOPHL;

BJIQJICTh PA3JIMYHBIMH CIIOCOOaMU OOIICHHS W B3aUMOJICHCTBHUS, TOHUMATh HAMEPEHUS IPYTHX
TOJIeH, IPOSBIATH YBAXKUTEIHLHOE OTHOILIIEHHE K COOECeTHUKY U B KOPPEKTHOH hopme GpopMynupoBaTh
CBOH BO3PaXKECHHS;

Pa3BEPHYTO M JIOTUIHO U3JIaraTh CBOKO TOYKY 3PEHUS C UCTIOIH30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eSITeJIbHOCTh:

MMOHUMATh U UCIIOJIb30BATh MPEUMYIIIECTBA KOMaHTHOW U WHIUBUAYAIBHON paOOTHI IPU PEIICHUN
OMOJOTMYecKOr MpoOieMbl, OOOCHOBBIBaTH HEOOXOJUMOCTh TMPUMEHEHHsS TPYMIOBBIX (Qopm
B3aMMOJICHCTBUS MPU pelIeHUH yueOHO 3a1a4u;

BBHIOMpATh TEMAaTHKy M METOJbI COBMECTHBIX JCHCTBHH ¢ y4ETOM OOIMX HWHTEPECOB U
BO3MOXKHOCTEH KaKJIOTO YieHa KOJUICKTHRA,;

MPUHUMATH [IeTTH COBMECTHOU JESITeThHOCTH, OPraHU30BBIBATH U KOOPIUHUPOBATH JACHCTBUS 1O
e MIOCTIDKEHUIO: COCTaBIATh IUTAH JEHCTBHM, paclpelensTh Poidu C Y4€TOM MHEHHH YYaCTHUKOB,
00CYXKIaTh pPe3yJIbTaThl COBMECTHOU PabOTHI;

OIICHWBATh KAa4eCTBO CBOETO BKJIaJ]a W KAKIOTO0 yYaCTHHKA KOMaHIBI B OOIIMH pe3ylbTar IO
pa3paboTaHHBIM KPUTEPHUSIM;

mpenjaraTb HOBBIE TIPOCKTHI, OIICHUBATh HIAEH C TO3WIMH HOBU3HBI, OPUTHHAIHHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISITh MO3UTUBHOE CTPATETHYECKOE TMOBEICHUE B PA3IUYHBIX CUTYalMsIX, MPOSBIATH
TBOPUYECTBO U BOOOpaKEHUE, OBITh NMHUIIUATUBHBIM.

OBiaieHNe YHMBEPCAJIBLHBIMH PeryJisiTUBHBIMU /1€ CTBUAMM:

1) camoopraHu3anus:

HCIOJIb30BaTh OMOJOTHYECKHUE 3HAHUS JJIsl BBISIBICHUS MPOOJIEM U UX PEHICHMs B KU3HEHHBIX U
Y4eOHBIX CUTYaIHsIX;



BbIOMPAaTh Ha OCHOBE OHOJOTMYECKUX 3HAHMH I€JIeBbIE M CMBICIOBBIE YCTAaHOBKM B CBOHMX
NEUCTBUAX M IOCTYNKAaX II0 OTHOIICHHIO K JXMBOW INPUPOJE, CBOEMY 3J0pPOBBIO H 3I0POBBIO
OKPY>KAIOILHX;

CaMOCTOSITENIFHO OCYIIECTBIISITH MMO3HABATEIBHYIO AEATEIbHOCTD, BBIABISATH POOIEMbI, CTABUTD U
(bopmMynHpoBaTh COOCTBEHHBIE 331a4H B 00Pa30BATEIbHON NESTEILHOCTH U )KU3HEHHBIX CUTYAIHIX;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH pEIIeHUs MpoOjeMbl C y4€TOM HMMEIOLUXCS PECypCoB,
COOCTBEHHBIX BO3MO>KHOCTEH U IIPEIIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacipsATh paMK1 y4eOHOTO IIPpeIMETa Ha OCHOBE JIMYHBIX MPEATNOYTEHHIA;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (HOPMUPOBAHHIO W MPOSBICHUIO IIUPOKOW HJPYIUIMHA B PAa3HBIX OO0JIACTSIX
3HaHWUi, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaThb OLEHKY HOBBIM CHUTyalusIM, BHOCHUTb KOPPEKTHBBI B JESITEIbHOCTb, OLICHUBATH
COOTBETCTBHE PE3yJIbTATOB LEIAM;

BJIJICTh HABBIKAMU II03HABATEIHHON peQIIeKCHH KaK OCO3HAHHUS COBEPIIAEMBIX JEHCTBUH W
MBICIMTENbHBIX MPOLIECCOB, X PE3YJIbTATOB M OCHOBAaHWM, UCIOIb30BaTh NMPUEMBI peQeKCUu JUIs
OLIEHKU CUTYyalluH, BHIOOpA BEPHOT'O PELICHMUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI APYTUX IIPY aHAIU3€ PE3YNIbTATOB IEATEIBHOCTH;

3) npuHsiTHE CeOsl H APYTHX:

MIPUHUMATD ce0s, TOHUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MU aHAIU3€E PE3YNIbTATOB JIEATEIBHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIUOKU;

pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C MO3UIMH APYroro 4eJ0BeKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHble pe3yabTaThl OCBOCHHS COJAepKaHMsS yueOHoro mnpeamera «buomorus» Ha
yriyOJIEHHOM YpPOBHE OpPHEHTHPOBAHBI Ha oOecredeHue MNpodUILHOTO OO0y4YeHUs OO0ydaroImmxcs
O6uosiornu. OHU BKJIIOYAIOT: crienuuyeckue JUisi OMOJOTMM HaydHble 3HAHUS, YMEHHMS U CIIOCOOBI
JEWCTBUI 1O OCBOGHHIO, HHTEPIPETALMU M IPeoOpa3oBaHUIO 3HAHUM, BHUIBI AEATENBHOCTH IIO
MOJTYYEHHIO HOBBIX 3HaHUH U UX MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX, a TAKXKE B PEATbHBIX KU3HEHHBIX
cutyanusx. [IpeamerHbie pe3ynbTaThl IPeICTaBICHbI IO TOJjaM U3yYeHUSI.

[IpenMeTHble pe3ynbTaThl OCBOEHUS ydeOHoro mnpeamera «buonorus» B 10 Knacce NOIKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUK O MeCTe€ W PpOJU OHOJOTMM B CHCTEME ECTECTBEHHBIX HayK, B
(GOpMHPOBAHUM €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B MO3HAHUHM 3aKOHOB MPUPOJBl U PEIICHUU
npo0JieM palMOHAIBHOTO MPUPOAOIOJIB30BAHUSA, O BKJIAJleé POCCHUMCKUX U 3apyOeXHBIX YYEHBIX B
pa3BUTHE OHOJIOTHY;

BJIaJICHUE CHCTEMOM OMOJIOTMYECKHX 3HaHUM, KOTopas BKIIOYAET: OCHOBOIIOJIArarolue
OMOJOrMYEeCKHEe TEPMHMHBI M TIOHATHS (KU3Hb, KJIETKa, OpraHu3M, MeTadoJiu3M, TOMEeOocTas,
CaMOpEeryJiAlis, CaMOBOCIPOU3BEIECHUE, HACIEICTBEHHOCTh, HW3MEHYMBOCTh, POCT U pa3BHUTHE),
Ouosiornueckue teopuu (kierounas teopus T. IlIBanna, M. Illneiinena, P. Bupxosa, xpomocoMmHas
Teopust HacieacTBeHHocTd T. Moprana), yuenus (H. M. BaBunoBa — o meHTpax MHOrooOpasus u
MIPOUCXOXKACHNUS KYJIbTYPHBIX DPACTEHHUI), 3aKOHBI (€IMHOOOpa3usi MOTOMKOB MEPBOrO IMOKOJICHUS,
pacCUICIUIEHHs], YUCTOTHI TAMET, HE3aBUCUMOI'O HacienoBaHus ['. MeHnens, TOMOJIOrHYECKUX pPsIOB B
HacneAcTBeHHOM n3MenunBocty H. M. BapuiioBa), npuHIMNIBI (KOMILJIEMEHTAPHOCTH);



BJIaJICHUE OCHOBHBIMH METOJAaMH HAy4YHOTO TIO3HAHUS, HCIHOJb3YeMBIX B OHOJOTHMUYECKUX
HCCIIEIOBAHUSX JKUBBIX 00BEKTOB (OMMCaHNE, U3MEpPEHNE, HAOII0ICHUE, SKCTIEPUMEHT);

YMEHHE BBIICIATh CYHIECTBEHHbIE MPHU3HAKU: BHPYCOB, KIETOK MPOKAPUOT U SYKapHUoT,
OJHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM 4HCIe OakTepuid, TpuOOB, pacTeHUl,
KMBOTHBIX M YEJIOBEKA, CTPOCHUS OPraHOB M CHUCTEM OPIraHOB PACTEHUH, >KUBOTHBIX, YEIIOBEKa,
MIPOLIECCOB JKU3ZHENEATEIIbHOCTH, MPOTEKAIOIIUX B OpPraHU3Max pAacTeHUM, >KMBOTHBIX M 4YEJIOBEKa,
OMOJIOTMUECKHX TIPOIIECCOB: OOMEHa BemecTB (MeTaboJn3M), MPEBpAIICHUS JIHEPTrUU, OpOKECHHS,
aBTOTPO(HOTO U TeTepoTPO(HOr0 TUIOB MUTAHUSA, (POTOCHHTE3a M XEMOCHHTE3a, MHTO3a, MeHo3a,
raMeToreHesa, SMOpuoreHe3a, MOCTAMOPHOHAIBHOTO PpA3BUTHUS, PA3MHOXKEHUS, WHAWBUIYAIBHOTO
pa3BUTHA OpraHu3Ma (OHTOreHe3a), B3aUMO/ICICTBHS T'€HOB, FeTepO3nca, HCKYCCTBEHHOTO 0TO0DA;

YMEHHE yCTaHABIMBATh B3aMMOCBSI3U MEXAY OpraHOMJIaMU KJIETKU U UX (PYHKIHUSIMH, CTPOCHHEM
KJIETOK pa3HbIX TKaHeW W UX (QYHKIUSAMH, MEXKIy OpraHaMH M CHUCTEeMaMH OpPTraHOB Yy pacTEHU,
KUBOTHBIX M YEJIOBEKa M HMX (YHKIUSAMH, MEXKIYy CHCTEMaMH OpPraHOB M WX (DYHKIHUIMH, MEXKITY
sTanmaMu oOMEHa BEIECTB, dTalaMH KJIETOYHOTO IUKJIA W JKU3HEHHBIX IIMKJIOB OPraHU3MOB, 3TallaMu
SMOPUOHAIILHOTO Pa3BUTHSI, TEHOTUIIOM U (heHOTHUIIOM, PEHOTUTIOM U (haKTOpaMHU Cpelbl OOUTAHNUS;

YMEHHUE BBISBIATH OTJIMYUTEIBHBIC TIPU3HAKN KUBBIX CHCTEM, B TOM YHCJIE PACTCHUHN, KHUBOTHBIX
Y YEeJIOBEKa;

YMEHHE HCIOJNb30BaTh COOTBETCTBYIOIIUE apPTyMEHTHI, OMOJOTHYECKYI0 TEPMHHOJOTHIO U
CUMBOJIMKY JIJISl IOKa3aTelbCTBA POACTBA OPraHU3MOB Pa3HBIX CUCTEMAaTUUYECKHUX TPYIIIL;

YMEHHE pemarb OHOJOTHYECKHE 3a7ayH, BBISIBIATH NPUYNHHO-CIEICTBEHHBIC CBS3H MEXKIY
UCCIIEyeMBIMH OMOJIOTHYECKUMHU TPOIIECCAaMH M SIBICHHUSIMH, JIeJIaTh BBIBOJBI M TPOTHO3BI Ha
OCHOBaHUU TOJYyYCHHBIX PE3YJIbTATOB;

YMEHHUE BBIIOJIHATH J1a00paTOpHbIe U MpakTHUeCKHue paboThl, COOII0AATh MpaBuiIa Ipu padboTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PYJOBaHHUEM;

YMEHHE BBIABUTaTh THIIOTE3BI, MMPOBEPSTHh MX IKCIIEPHUMEHTAIBHBIMU CPEICTBAMH, (GOPMYITHPYS
1[eJTh UCCIIeI0BAHUS, AHATTU3UPOBATH MOJIYUEHHBIE PE3YIbTAThI U JIENIaTh BHIBOIBI,

YMEHHUE y4acTBOBaTh B y4eOHO-UCCIIEI0BATEIbCKONW paboTe o OMOIOrUH, SKOJIOTHH U MEULIMHE,
MpOBOMUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W IyOJMYHO TMPEICTABISATh MOJYYCHHBIC
pe3yabTaThl HA YICHUYECKUX KOH()EPEHIIUX;

YMEHHUE OLIEHUBATh ATUYECKHE ACMEKThl COBPEMEHHBIX HCCIIEOBAaHMM B 00jacTu OMOJOTMM U
MEIULUHBI (KIOHHUPOBAHUE, MCKYCCTBEHHOE OIUIOJIOTBOPEHHUE, HANpaBJICHHOE HM3MEHEHHE IeHoMa U
CO3JIaHHE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIA BHIOOpP Oyaymield NpPOoPECCHOHATBHOW EATETLHOCTH B
obmacTi OWOJIOTHH, MEIWIMHBI, OWOTEXHOJIOTHUH, BETEPUHAPWHU, CEIBCKOTO XO3SICTBA, MHIIEBOU
MPOMBIIIJICHHOCTH, YIIYONIATh TO3HABATENbHBIM HHTEPEC, HANpaBICHHBIH HAa OCO3HAHHBIA BBIOOP
COOTBETCTBYIOILIEH mpodeccud U MPOAODKEHHE OMOJOTHYECKOro o0pa3oBaHMS B OpraHU3AIUAX
cpenHero mpohecCuOHaIBLHOTO U BBICIIETO 00pa30BaHUs.

[IpeameTHBIe pe3ynbTaThl OCBOCHHUS ydeOHOro mpenmera «buonorus» B 11 Knacce TOIKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUW O MeCTE€ U POJM OUOJNOTMM B CHCTEME ECTECTBEHHBIX HayK, B
(hOpMHPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KAPTHHBI MUPA, B TIO3HAHUH 3aKOHOB MPHPOJIBI
pEIIEHNH SKOJOTHYECKHX MpOOJIeM YelIOBEYECTBA, a TaKkKe B PEIICHHWH BOIPOCOB PAaIlMOHATIBHOIO
MIPUPOJIOTIONB30BaHUA, U B (POPMUPOBAHUU LIEHHOCTHOT'O OTHOIICHUS K TPUPOJE, OOIIECTBY, YEIOBEKY,
0 BKJIa/I€ POCCUHCKUX U 3apyOeXKHBIX YUEHBIX-OHOJIOTOB B pa3BUTHE OUOJIOTHH;

yMEHHE BIAJETh CHUCTEMOW OHOJOTMYECKMX 3HAaHUN, KOTOpas BKJIIOYAET OIpeAeTeHUs HU
MMOHMMAaHHUE CYIIHOCTH OCHOBOIIOJIAraloIIUX OMOJOTHYECKUX TEPMUHOB U MOHATUH (BUJ, IKOCHCTEMA,
ouocdepa), Ouonormdeckne Teopuu (dBomrorMOoHHAas Teopus Y. JlapBuHA, CUHTETHYECKas TEOPUS
sBosronnn), yuenus (A. H. CeBeproBa — o0 myTsax U HampasiieHusx 3pomonuu, B.M. Bepnaznckoro — o
ouocdepe), 3aKoHbI (reneTnyeckoro paBHoBecus k. Xapau u B. BaitHOepra, 3apoapIieBOTo ¢X0/1CTBa



K. M. bopa), npasuna (munumyma HO. JInOuxa, SKOIOTHMUECKOW NHpPAMUABI DHEPTHH), THUIOTE3bI
(rumoresa «mupa PHK» V. I'mnGepra);

YMEHHE BJIa/IeTh OCHOBHBIMU METOJaMH HAyYHOTO MO3HAHUS, UCIOIB3YEMBIMU B OMOJIOTUYECKUX
HCCJICIOBAHUSX JKUBBIX OOBEKTOB M HKOCUCTEM (OIMHMCAHHE, U3MEPEHHUE, HAOI0IEHHUE, IKCIIEPUMEHT),
crioco0aMu BEISBJICHHS M OI[CHKH aHTPOTIOTCHHBIX U3MEHEHUN B IPUPOIL;

YMEHHE BBIJCNATh CYIIECTBEHHBIC MPHU3HAKU: BUJOB, OMOTEOIIEHO30B, YKOCUCTEM M Ouocdepsl,
CTaOMJIM3UPYIOLIET0, ABIXKYIIETO M Pa3pbIBAIOLIET0 €CTECTBEHHOIO OTOOpa, auionaTpUyeckoro u
CUMIATPUYECKOTO BHI000PA30BAHMS, BIUSHUS JBMKYIIMX CHJI ABOJIONMHU HA TEHO(MOH] TOMYJISIIHH,
MPUCIIOCOOJICHHOCTH OPraHM3MOB K Cpele OOWTaHus, 4YepeJAOBaHWs HAIMPABJICHUN OSBOJIOIHH,
KpYroBOpOTa BEILIECTB U MOTOKA SHEPTUU B IKOCHCTEMAX;

YMEHHE YCTaHABJIMBATh B3aUMOCBSI3M MEXKIY MPOIECCAMU SBOJIOIUH, JBIKYIIUMU CHUIAMU
AHTPOIIOreHE3a, KOMIIOHEHTAMU PAa3IUYHBIX IKOCUCTEM U MPUCTIOCOOJICHUSAMH K HUM OPTraHU3MOB;

YMEHHE BBISBIISATH OTIUYUTEILHBIC MPU3HAKU KUBBIX CHCTEM, IPUCIIOCOOJICHHOCTh BUIOB K CpeIe
oOuTaHusi, aOMOTUYECKMX U OHMOTUYECKUX KOMIIOHEHTOB JKOCHUCTEM, B3aHMMOCBS3€il OpPraHM3MOB B
COO0O0IIIeCTBAX, AaHTPOMOTEHHBIX U3MEHEHHI B 9KOCUCTEMaX CBOEH MECTHOCTH;

YMEHHE WCIOIb30BaTh COOTBETCTBYIOIINE apPTYMEHTHI, OHOJOTHYECKYI0 TEPMHUHOJOTHIO H
CUMBOJIMKY JUISI JOKA3aTeNbCTBA POJCTBA OPTaHM3MOB PA3HBIX CHUCTEMATUYECKHUX TPYIIN, B3aMMOCBSI3U
OpraHM3MOB M Cpeabl OOWTaHMS, €IWHCTBA YEJIOBEUECKUX pac, HEOOXOIMMOCTH COXpPaHEHUs
MHOT000pa3usi BUAOB U IKOCHCTEM KaK YCIIOBHUS COCYILIECTBOBAHUS IPUPOJIBI U YEIIOBEUECTBA;

yMEHHE pemaTh OWOJIOTUYECKHE 3aJadyH, BBISBIATh MPUYMHHO-CIEIACTBEHHBIC CBSI3U MEXIY
HCCIeAyeMbIMA OMOJIOTUYECKUMH TIPOIIECCAMH U SIBICHUSMHM, JeJIaTh BBIBOJBI M TIPOTHO3BI Ha
OCHOBaHUU TOJYyYCHHBIX PE3YJIbTATOB;

YMEHHE BBITIONHSATH JIa0OpaTOPHBIE U MpaKTHUeCKue padoThl, COONI0IaTh paBwiia Mpu padboTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PYJOBaHHUEM;

YMEHHUE BBIJBUTATh TUIIOTE3bI, IPOBEPATh UX IKCIIEPUMEHTAIBHBIMU CPEACTBaMH, (POPMYITHPYS
LIEJIb UCCIIEIOBAHMS, AHAJIM3UPOBATH MOJTYYEHHBIE PE3YyIbTaThl U JI€JaTh BEIBObI;

YMEHHE Y4acTBOBATh B Y4eOHO-HCCIEI0BATEIbCKOM paboTe 0 OMOIOTHUH, IKOJIOTUU U METUITHE,
MPOBOAMMON Ha 0a3e IIKOJBbHBIX HAyYHBIX OOIIECTB, M MYOJUYHO TMPEACTABIATH IOJTyYECHHBIC
pe3yabTaThl HA YACHUYECKUX KOH(PEPEHIUSX;

YMEHHUE OLIEHUBATh TUIIOTE3bl U TEOPUU O MPOUCXOKICHUU KU3HM, YEIOBEKA M YEIOBEUYECKHUX
pac, o MpUYHHAX, MOCIEICTBUAX U CIIOCO0aX MpeIoTBpaleHHs TI100albHBIX U3MEHEeHUH B 6uocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIA BHIOOpP Oyaymied npodeccuoHaTbHON NEATeIbHOCTH B
obOmactu OWOJOTHHU, DKOJOTUM, TPHPOAOINOIH30BAHUS, MEIUIIMHBI, OWOTEXHOJOTHHU, TICHXOJIOTHH,
BETEPUHAPUHU, CEIBCKOTO XO3AWCTBA, NHUIIEBON MPOMBIIIJICHHOCTH, YIAyOJasaTh T03HABATEIbHBIN
WHTEpEC, HaIMpaBJICHHBI Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH Mpodeccuu U MPOAOHKEHUE
OMOJOTMYEeCKOro O0pa30BaHHUS B OPraHM3AIMSIX CpPEAHEr0 Mpo(ecCHOHATFHOTO W BBICIIETO
oOpazoBaHws.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KoaudecTBO 9acoB

Ne HaumeHoBaHHE pa3aesioB M TeM NPOrPAMMBI K I JaeKTponHbIe (HHPPOBLIE)
n/n pasi porp Bcero OHTPO/IBEH pakTiiecKue oOpa3oBaTe/ibHbIE pecypchl
ble padoThbI padoThI
1 buosiorus kak Hayka 1 https://resh.edu.ru/subject/5/10/
2 JKuBble cucTEMBI U UX U3YUYEHHE 2 https://resh.edu.ru/subject/5/10/
https://content.edsoo.ru/lab/subject/6/
3 bronorus keTky 2 0.5 https://resh.edu.ru/subject/5/10/
4 X 10 1 1 https://content.edsoo.ru/lab/subject/6/
MMHHCECKaA OpraHsalni KICTKH https://resh.edu.ru/subject/5/10/
https://content.edsoo.ru/lab/subject/6/
5 Crpoetne 1 QYHKLMH KICTKH 8 1 1.5 https://resh.edu.ru/subject/5/10/
6 06 9 2 https://content.edsoo.ru/lab/subject/6/
MCH BCILCCTB 1 TIPCBPAIIICHUC SHCPIIHN B KICTKE https://resh.edu.ru/subject/5/10/
7 HacnenctBennas undopmaius u peanusanus e€ B 9 1 05 https://content.edsoo.ru/lab/subject/6/
KJIETKE ) https://resh.edu.ru/subject/5/10/
o https://content.edsoo.ru/lab/subject/6/
8 KM3HEHHBIH LUK KIETKH 6 1 1 https://resh.edu.ru/subject/5/10/
https://content.edsoo.ru/lab/subject/6/
9 CrpoeHue U GyHKIIUU OPraHU3MOB 17 1 15 https://resh.edu.ru/subject/5/10/
10 Pa3mHOkeHuE U pa3BUTHE OPTaHU3MOB 8 1.5 https://content.edsoo.ru/lab/subject/6/
11 I'eneTrka — HayKa O HAaCIEACTBEHHOCTH U 5 05 https://content.edsoo.ru/lab/subject/6/
U3MEHYMBOCTH OPTaHU3MOB ' https://resh.edu.ru/subject/5/10/
12 3AKOHOMEDHOCTH HACEICTBEHHOCTH 10 1 https://content.edsoo.ru/lab/subject/6/
OHOMCPHOC CICACTBCHHOC https://resh.edu.ru/subject/5/10/
13 3AKOHOMEDHOCTH H3MEHINBOCTH 6 05 https://content.edsoo.ru/lab/subject/6/
OHOMEPHOC 3Me oc ) https://resh.edu.ru/subject/5/10/
https://content.edsoo.ru/lab/subject/6/
14 Teneruxa yenosexa 3 1 0.5 https: //resh.edu.ru/subject/5/10/
15 CeleKIus OPIaHH3MOB 4 15 https://content.edsoo.ru/lab/subject/6/

https://resh.edu.ru/subject/5/10/



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://content.edsoo.ru/lab/subject/6/
https://resh.edu.ru/subject/5/10/
https://content.edsoo.ru/lab/subject/6/
https://resh.edu.ru/subject/5/10/
https://content.edsoo.ru/lab/subject/6/
https://resh.edu.ru/subject/5/10/
https://content.edsoo.ru/lab/subject/6/
https://resh.edu.ru/subject/5/10/
https://content.edsoo.ru/lab/subject/6/
https://resh.edu.ru/subject/5/10/
https://content.edsoo.ru/lab/subject/6/
https://resh.edu.ru/subject/5/10/
https://content.edsoo.ru/lab/subject/6/
https://resh.edu.ru/subject/5/10/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://resh.edu.ru/subject/5/10/
https://content.edsoo.ru/lab/subject/6/
https://resh.edu.ru/subject/5/10/
https://content.edsoo.ru/lab/subject/6/
https://resh.edu.ru/subject/5/10/
https://content.edsoo.ru/lab/subject/6/
https://resh.edu.ru/subject/5/10/
https://content.edsoo.ru/lab/subject/6/
https://resh.edu.ru/subject/5/10/

16 BruorexHoorus 1 cuHTETUYECKAsA OMOJIOT S 4 https://resh.edu.ru/subject/5/10/
17 PezepBHOE Bpems 1 https://resh.edu.ru/subject/5/10/
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 13.5



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

11 KIIACC

KoaudecTBO 9acoB

Ne HauMeHoBanue pa3aejoB M TeM IPOrpaMMbl K I1 3HeKTp0HHMe (Imq)pOBHe)
n/n pasi porp Bcero OHTPO.ILHBIE paKTHieckue oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
1 3apojKCHKE M PA3BUTHE SBOIOLHOHHEIX 4 https://resh.edu.ru/subject/5/11/
MIPEACTABJICHUI B OMOJIOTUH
. https://content.edsoo.ru/lab/subject/6/
2 MHKpOSBOMIOLNA 1 €€ PE3YIbTaThI 14 2 https://resh.edu.ru/subject/5/11/
3 Makpo3Bosroius U e€ pe3yabTaThl 6 1 https://resh.edu.ru/subject/5/11/
4 [IpoucxoxaeHue u pa3BUTHE KU3HU HA 3eMIIe 15 1 15 Eggi%?gg; irguegjloszt:re/(l:?/lgff 1b/|eCt/6/
https://content.edsoo.ru/lab/subject/6/
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1 1 https://resh.edu.ru/subject/5/11/
OKOIIOTHs — HayKa 0 B3aHMOOTHOIICHHAX https://content.edsoo.ru/lab/subject/6/
6 OpPraHW3MOB M HaIOPTaHU3MEHHBIX CHCTEM C 3 0.5 https-//resh.edu.ru/subject/5/11/
OKpY>Karomiei cpeaoi ' -
https://content.edsoo.ru/lab/subject/6/
! Opraunsumbl i cpena obnTanus 9 1 1.5 https://resh.edu.ru/subject/5/11/
8 KONIOIHS BUIOB M TIOMY IS 9 05 https://content.edsoo.ru/lab/subject/6/
0710 A0 OmyJiAL ) https://resh.edu.ru/subject/5/11/
9 DKOI0TUs COOOIIECTB. DKOJIOTHUECKHUE 12 1 05 https://content.edsoo.ru/lab/subject/6/
CUCTEMEI ) https://resh.edu.ru/subject/5/11/
10 bruocdepa — riodanbHas SKocucTeEMa 6 https://resh.edu.ru/subject/5/11/
11 UYenoBek U OKpyXkaromas cpeaa 6 1 https://resh.edu.ru/subject/5/11/
12 PesepBHOE Bpems 8 https://resh.edu.ru/subject/5/11/
OBIIEE KOJIMYECTBO YACOB I10 102 6 75

[TPOTPAMME



https://resh.edu.ru/subject/5/11/
https://content.edsoo.ru/lab/subject/6/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://content.edsoo.ru/lab/subject/6/
https://resh.edu.ru/subject/5/11/
https://content.edsoo.ru/lab/subject/6/
https://resh.edu.ru/subject/5/11/
https://content.edsoo.ru/lab/subject/6/
https://resh.edu.ru/subject/5/11/
https://content.edsoo.ru/lab/subject/6/
https://resh.edu.ru/subject/5/11/
https://content.edsoo.ru/lab/subject/6/
https://resh.edu.ru/subject/5/11/
https://content.edsoo.ru/lab/subject/6/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne Hara ’
Tema ypoka IIpumeuanue
n/n IJIaH. daxkr. ’
1 buonorust kak KOMIUIEKCHas! HAyKa U KaK 9acTh COBPEMEHHOI'0 0011IecTBa 04.09.
2 JKuBbIe cHCTEMBI U UX CBOMCTBA 06.09.
3 YpoBHEBast OpraHu3aIus KUBbIX CUCTEM 07.09.
4 Hcropus oTkpeITUA 1 M3y4eHUs KieTku. Kietounas teopus 11.09.
MeTo161 MOJIEKYIISIPHOH U KJIeTOUHOM Ouonoruu. Ilpakmuueckas paboma «H3yuenue
5 Memo008 KnemouHnoil 6uonozuu (xpomamozpagus, snekmpogopes, 13.09.
oughpepenyuanvnoe uenmpugyeuposanue)»
XUMUYECKHUI COCTaB KIETKH 14.09.
MuHepasbHbIC BEIIECTBA KIETKH, UX OMOJIOrHYecKast pojib 18.09.
8 Opranuueckue BelecTBa KIeTku — Oenku. Jlabopamopnas paboma «OQonapysicenue 20.09.
0enKoe ¢ NOMOUbI0 KAUeCmEeHHbIX PEaKyUil)
9 CaoiicTBa, knaccudukaius u GyHKIUA OEITKOB 21.09.
10 Opranndeckue BEIECTBA KIETKU — YIJIEBObI 25.00.
11 Opranuyeckuie BEIECTBa KIETKU — JIMIUABI 27.09.
12 Hyxneunoseie kucnotsl. JIHK u PHK. Jla6opamopnaa paboma «Hccnedosanue 28.09.
HYK/1eUHOBBIX KUCTIOM, 8bl0EICHHBIX U3 K/1EMOK PA3IUYHBIX OP2AHUZMO6)
13 Crpoenue u pynkiun ATD. [Ipyrue nykneosunrpudocdarsr (HTD) 02.10.
14 CexBennpoBanue [JHK. Metoasl reHOMUKH, TPAHCKPUIITOMUKH, TPOTEOMUKH. MeTO bl 04.10.
CTPYKTYpHOM OMOJIOTHH.
15 KonTtpouabHas padora "Xumu4yeckasi opranu3anusi KjieTrku' 05.10.
16 Tume! ketok. [IpokapruoTndeckas KieTka 09.10.
17 Crpoenue sykapuotTuyeckoi kietku. Ilpakmuueckan pavoma «H3yuenue ceoitcme 11.10.

K/1emOYH Ol MemOpanvL)




18 [ToBepXHOCTHBI anmnapar KJI€TKH 12.10.

19 OnHomemMOpaHHbBIEe OpraHOUAbl KieTKH. IIpakmuueckas paboma «H3zyuenue osuiicenus 16.10
UUMONIA3MbL 8 PACHIUMEIbHBIX KeMKAX)

20 [TonyaBTOHOMHBIE OpraHOUIBI KJIETKU: MUTOXOHIpUH, TutacTuabl. HememOpanHbie 18.10
OpraHoubl KJIETKH.

21 Crpoenue u QyHKIUH Apa. 19.10.

99 CpaBHuUTENIbHAS XapaKTEPUCTUKA KIIETOK AyKapuoT. Jlabopamopnasa pavoma ""HU3yuenue 93.10.
CMmpoeHus K1emoK paznuiyHolX opzanuzmos'’

23 KonTtpoabHnas pa6ora "Crpoenne n pyHKIHH KJIeTKH'" 25.10.
AcCCUMWIISIIS U TUCCUMUJIISALIUS — JBE CTOPOHBI MeTabonu3Ma. Turbsl oOMeHa BEIECTB.

24 Jlabopamopnasa paboma «H3yuenue KamanumuuecKkoil aKkmueHocmu grepmenmos (na 26.10.
npumepe amuiazvl UIU Kamaia3zol)»
depMeHTaTUBHBIN XapaKTep peakluuil KIeToyHoro Metabonusma. Jlabopamopnasn

25 paooma «H3yuenue ghepmenmamuenozo pacuienieHus nepoKcuoa 6000pood 6 08.11.
PACMUmMENnbHBIX U HCUBOMHBIX KIIEMKAX)

26 benku-akTuBaTOpHI N OEIKU-UHTHOUTOPHI 09.11.

27 ABTOTpOGHBIN TUII OOMEHa BELECTB 13.11.

28 dortocuHTE3 15.11.

29 Xemocunrtes. Jlabopamopnasn paboma «Cpagnenue npoyeccos gpomocunmesa u 16.11
Xemocunmesa»

30 AHarpobHbIe opranu3Mbl. Buasl 6poxxenus. Jlabopamopnas paboma «Cpasnenue 20.11
npoueccos Opoicenusn u ObLXanUA» o

31 AspoOHBIE OpraHU3MBI. JTaIbl YHEPTETUIECKOTO OOMEHa 22.11.

39 DHeprusi MeMOpaHHoro rpagueHTa npotoHoB. Cunte3 AT®: pabora npotonHoi ATD- 9311
CUHTA3BbI

33 Peakuun MaTpu4HOro cUHTE3a 27.11.

34 Tpanckpunuus — marpuunbiii cuare3 PHK 29.11.




35 Tpancsiiust u €€ dTarnbl 30.11.

36 KonupoBanue amunokucinot. Poias pubocom B OrocuHTe3e Oenka 04.12.

37 Opranuzanys reHomMa y IpokapuoT U 3yKapuoT 06.12.

38 MornexyssipHbIe MEXaHU3MBI SKCIIPECCUU TEHOB Y 3yKapuOT 07.12.

39 KonTpoabHasi padora "O0MeH BeliecTB U npespamenue 3uepruu. Hacaeacrsennast 11.12.
uHdopManus 1 peajusanms e€ B KieTke'"

40 Bupycbl — BHEKJI€TOUHBIE (POPMBI )KU3HU U OOJUTaTHBIC Tapa3uThl. IIpakmuueckasn 1312
paboma «Co3zoanue mooenu upyca»

41 BupycHbie 3a005ieBaHUS YelIOBEKa, )KUBOTHBIX, pacTeHHid. HaHOTEXHOIOTHH B OMOJIOTUU 1412
Y MEIUIIHE

42 JKU3HEHHBIN UK KIETKU 18.12.

43 Matpuunsiii cunte3 JJHK 20.12.

44 Xpomocowmel. JTabopamopuasn pavoma «H3yuenue Xxpomocom Ha 20moeuix 2112
MUKDORDPEnapamax

45 Jlenenue KIETKH — MHTO3 25.12.
Tunsl kneTok. Kapuokunes u nutokunes. Perynsaius skM3HEHHOTO [TUKJIa KIETOK.

46 Jlabopamopnas paboma «Habdnwoenue mumosa ¢ Kiemkax KOHUUKA KOPEW KA yKa 27.12.
(Ha 20mo6bIX MUKpPORpenapamax)»

47 KonTtpoabnas padora "/Ku3HeHHbIN IMKJ KJIeTKH" 28.12.

48 OpranusM Kak eIMHOE [eI0e 10.01.

49 Txanu pacrenuil. Jlabopamopnasa paooma «H3yuenue mkaneit pacmenuil» 11.01.

50 Txanu KUBOTHBIX U YenoBeKa. Jlabopamophnasa paboma «H3yuenue mkanei 15.01.
HCUBOMHDBIX)

51 Opransl. Cuctemsl opraHoB. Jlabopamopnasa padoma «H3yuenue opeanos yeemkoso2o 1701
pacmenuny

52 Omnopa Tena OpraHu3mMoB 18.01.

53 JIBMO>KeHHE OpraHU3MOB 22.01.




o4 [Turanue oprannu3zMoB 24.01.
55 [IuTranune MO3BOHOYHBIX KUBOTHBIX. [InIieBapuTenbHAs CUCTEMA YeJIOBEKa 25.01.
56 JlpIxaHue opraHu3MoB 29.01.
o7 JIpIxaHue MO3BOHOYHBIX )KUBOTHBIX U YEJIOBEKA 31.01.
58 TpaHcOpT BENIECTB y OPraHU3MOB 01.02.
59 KpoBeHnocHas cucreMa 1mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA 05.02.
60 Brinenenue y opranu3zmMoB 07.02.
61 3amuTa y OpraHu3MoB 08.02.
62 NMMmyHHas cucTeMa yenoBeKa 12.02.
63 PaznpakuMOCTh ¥ peryJisiius y OpraHu3MoB. | 'yMopaibHast peryJisiius U SHIOKPUHHAS 14.02.
CUCTEMa KUBOTHBIX U YCIIOBEKA.
64 KounrtpoJabsHnas padora "Crpoenne u yHKIHN OPraHu3MoB" 15.02.
65 DopMBI pa3MHOKEHHUSI OPTaHU3MOB 19.02.
66 [TonoBoe pa3MHOXeHHE 21.02.
67 Meiios 22.02.
68 lMamerorenes. OOpa3zoBaHue U pa3BUTHE TIOJIOBBIX KIIETOK. Jlabopamopuas paboma 96.02
«HM3yuenue cmpoenus no106vIX K1emoK Ha 20moevlX MUKPONPenapamaxy
69 WHauBuayanbHOE pa3BUTHE OPraHU3MOB — OHTOI€HE3 28.02.
70 3aksagKa OpraHoOB U TKaHEH U3 3apOJIBIIIEBIX JTUCTKOB 29.02.
71 Poct u pa3zButHe XUBOTHBIX. /labopamopuasa paboma «Bviagnenue npusznakos 04.03.
CX00Ccmea 3apooviuieli NO360HOYHBIX HCUGOMHBIX)
79 PasmuoxeHue u pazsutue pacteHuil. Jlabopamopnas paboma «Cmpoenue opzanos 06.03
PA3ZMHONCEHUA GbICULUX PACH EHUTL»
73 WcTopust cTaHOBIEHUS U Pa3BUTHS T€HETUKH KaK HAyKU 07.03.
74 OcCHOBHBIE NIOHATHUS U CUMBOJIBI TeHETUKU. Jlabopamopnasa padoma «/[pozogpuna kax 11.03.

00beKm 2enemuuecKux uccie006anuin)




3aKOHOMEPHOCTH HaCJIeAOBAaHUs TPU3HAKOB. MOHOTHOPHIHOE CKPELIMBAHNUE.

75 Ilpakmuueckas pavoma "H3zyuenue pe3yibmamoe MOHOUOPUOHO20 CKPEUUBAHUA Y 13.03.
opo3ogunvt”
76 [{uTonornyeckre OCHOBBI MOHOTHOPHIHOTO CKPEIIUBAHHMS 14.03.
7 AHanu3upyrolee ckpenuBanne. Hemoanoe toMuHUpOBaHUE 18.03.
78 Jurubpunnoe ckpemuBanue. Ilpakmuueckaa paboma «HM3yuenue pe3ynomamos 20.03
OucudpUOH020 CKpeuwueanus y opo3opuivt» N
79 [{uTonornyeckne OCHOBBI TUTHOPHIHOTO CKPEITUBAHMS 21.03.
80 CrerieHHOE HaclleZIOBaHUE ITPU3HAKOB 03.04.
81 XpOMOCOMHasI TEOPHS HACJICICTBEHHOCTH 04.04.
82 I'eneruka mona 08.04.
83 ['eHOTHT KaK IEIOCTHAS CHCTEMA 10.04.
84 ['eHeTHYECKUIT KOHTPOJIb Pa3BUTHS PACTCHHIA, )KUBOTHBIX U YEJIIOBEKa 11.04.
85 N3meHunBoOCTH IpU3HAKOB. Bubl HN3MEHUUBOCTH 15.04.
86 MonudukarnronHas "3MEHYUBOCTh 17.04.
Bapuannonsslit psii v BapuanuonHas kpusasi. Jlabopamopuasa paboma «Hccnedosanue
87 3aKonomepHocmeil mooupukayuonnoit usmenyusocmu. Ilocmpoenue sapuayuonnozo 18.04.
PAOA u 6apuUAUUOHHOU KPUBOIL)
88 I'enoTunmyeckast U3MEeHUNBOCTh. KoMOMHATHBHAS N3MEHYHBOCTD 22.04.
89 MyTarmonHasi ”3MEHUHUBOCTb. 24.04.
90 3aKOHOMEPHOCTU MYTAIMOHHOTO MpOoIecca. JMUTEHETHKA U STTUTEHOMHUKA 25.04.
91 I'enetuka uenoseka. Ilpakmuueckasn paboma «Cocmagnenue u anaius pooocio8Ho» 27.04.
92 MeTo1bl METUIIMHCKOM T€HETUKH. 3HAYCHHE MEAUIIMHCKON T€HETHKHU B MPEIOTBPAILICHUN 02.05
Y JICYCHUH T€HETHIECKNX 3a00/IeBaHMI 9eI0BEKA R
93 KonTtpoabHnas padora "Pa3MHokeHHe 1 pa3BUTHE OPraHu3mMoB. I'eneTnka" 06.05.
94 OcHoBHbIE TIOHATHS cenekiuu. Jlabopamopuasa paboma «H3zyuenue copmoe 08.05

KYJIbmMYPHBIX PACMEHUIL U ROPOO OOMAUIHUX HCUBONIHBIX)




95 MeTo/b1 cCeNeKIMOHHOM paboThl. Jladopamopuas paboma «H3zyuenue memooos 13.05
celeKyuu pacmenuin)

96 JlocTuKEeHMsI CEIEKIUU PaCTEHUI U JKUBOTHBIX. 15.05.

97 CoxpaHeHue, U3y4yeHHe U UCII0Ih30BaHUE TEHETUIECKUX PECYPCOB 16.05.

08 bruotexHonorus Kak Hayka U OTpacib Npou3BojacTBa. IIpakmuueckan paboma 20.05
«H3yuenue 06veKmoe 6UOMeEXHOI02UUN R

99 OcHOBHBIE HaNPABJICHUS] CAHTETUYECKOW OMOIOTHI 22.05.

100 XpoMOCOMHasi ¥ TeHHAsE MH)KeHEepUsl. MequIuHCKHuEe OMOTEXHOIOTUI 23.05.

B cootBercTBUM ¢ KaneHnapHbIM rogoBbiM rpadgukom MBOY Bonommnckas COIL na 2023 — 2024 y4eOHbIil ro moypouHoe miaaHupoBanue 1ist 10
Kiacca paszpaborano Ha 100 gacos. [IporpamMma OyaeT BbIloNIHEHA MYTEM YIJIOTHEHUSI MaTepuUana.




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue;
nox peaaknueit [laceunnka B.B., AkumonepHoe o6mecTBo «3maTenscTBo
«IIpocBemenue»

* buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuii A.A., Py6uioB A.M. u
npyrue; noj pegakuueit [laceunuka B.B., AkiimonepHoe o0111ecTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METOAUYECKHUE MATEPUAJIBI VIS YUUTEJIA

buonorus (yriny0nenHsiii ypoBens) : Peanuzanus tpedboBanuii ®I'OC cpennero
oOwiero o0OpazoBanus : MeToguueckoe nocooue s yuurens / [JILA. Ilapurytuna,
A.B. OBunnnukoB, O.B. Konsacaukos, C.M. I'narones]; mox pex. JI.A.

[Mapurytunoit. — M.: ®I'BHY «MHCTUTYT CTpaTteruu pa3BUTUs 00pa3oBaHU»,

2023.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
https://content.edsoo.ru/lab/subject/6/

https://resh.edu.ru/subject/






