INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma no yue6HOMY npeaMety "buosorus” (nanee - 6Mo0THs) HA YPOBHE CPEITHETO
obmiero oopazoBanus pa3padborana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«O06 oOpazoBanun B Poccuiickoit Depepanum»y, ®I'OC COO, Konnenmuu mnpenomaBaHus
yuebHoro mnpeamMera «bruoorus» U OCHOBHBIX MOJOXKEHHN (herepanbHON paboueil mporpaMmbl
BOCIIUTaHMSL.

VYuebusiii npeamer «buonorus» yrimyOnénnoro ypoBHs wu3yudenust (10—11 xmaccer)
ABJISICTCA OJHUM M3 KOMIIOHEHTOB IIPEIMETHOM 00nactu «EcTeCTBEHHO-HAyUHBIE NMPEAMETHD.
Cornacuo monoxenusim OI'OC COO mnpodunbHble y4eOHBIE MPEIMETHI, H3y4aeMble Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM mauddepeHnmnanu 00y4eHus Ha YpOBHE CPETHET0
obmrero o0pa3oBaHUS M MPHU3BAaHBI 00ECIIEYUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIHMM,
CpPEeIHUM OOLIUM, CpelHUM HpodecCHOHANBHBIM U BBICIIMM oOOpa3oBaHueM. B To ke Bpems
KOKIBIA U3 ATUX Y4E€OHBIX MPEIMETOB JOKEH ObITh OPUEHTHUPOBAH HA IPUOPUTETHOE PELLIEHUE
00pa3oBaTeNIbHBIX, BOCIUTATENBHBIX U PA3BUBAIOIIUX 33]ad, CBS3aHHBIX C MpoQopHueHTanuen
0o0y4aroluxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JIacTM HayyHOro 3HAaHUf,
CBSI3aHHOIO C OWOJOrMed, METUIMHOM, HKOJOrHMeW, ICHXOJOrHed, CIOPTOM MM BOEHHBIM
JIEJIOM.

[Tporpamma no yueGHOMY mpeamety "buonorus” naér npencraBieHue 0O LEIM U 3a/1a4ax
u3ydeHus yaeOHoro npeamera «bruonorus» Ha yriyOIEHHOM ypOBHE, OllpeessieT 00s3aTebHOe
(MHBapMaHTHOE) HPEIMETHOE COJAEp)KaHUE, €ro CTPYKTYpUPOBAaHUE IO pasjeliaM U TeMmaw,
pacripenienieHue 1o KiaccaM, peKOMEHAYET IMOCIeA0BaTeIbHOCTh H3yYeHHs y4eOHOT0 MaTepuraa
C Y4€TOM MEXNpPEAMETHBIX M BHYTPUIPEAMETHBIX CBs3el, JOTMKM YydeOHOro mporecca,
BO3pAacTHBIX OCOOEHHOCTEH oOydaromuxcsi. B mporpamMMe nmo 6MonOruM peaqn3oBaH MPUHIUI
IPEEMCTBEHHOCTH C H3y4Ye€HHEM OHOJOrMM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Onmaromaps 4yemMy [pOCMaTpHUBAaeTCs  HAlpPaBICHHOCTh Ha  MOCJIEAYyIOIlee  pa3BUTHE
OMOJIOTHYECKUX 3HAHWM, OpPHUEHTHPOBAHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHO-HAyYHOTO
MHUPOBO33PEHUS, 3KOJOTUYECKOIO MBILIUICHUS, IPEICTaBICHUNH O 3I0pOBOM 00pase >KM3HH, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHUS K OKpyXarolled NpupoAHoi cpene. B mporpamme mo
OMOJIOTUM TaK)Ke IOKa3aHbl BO3MOXHOCTH yueOHOro mnpenmera «buosorus» B peanuzanuu
tpeboBanuit ®PI'OC COO k MiIaHUPYEMBIM JMYHOCTHBIM, METAlpeAMETHBIM M HPEIMETHBIM
pesyapTataM oO0ydeHuss U B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIHHOMN
NeSITeIbHOCTH O0YYaloIUXCcs 10 OCBOSHHMIO COJEp)KaHUs OHOJOrMYEecKOro oOpa3oBaHMs Ha
YPOBHE CpeHero o01ero oopa3oBaHus.

VYueOHblit npeamer «buosorus» Ha ypoBHE cpeaHero olmiero oOpa3oBaHUS 3aBeplIaeT
Ouosnoruuyeckoe 00pa3oBaHUE B IIKOJE U OPUEHTUPOBAH Ha pacHIMpEeHUe U yriyOlieHrne 3HaHui
o0yyaromuxcst O JKMBOM TpPUpPOJE, OCHOBAX MOJEKYISIpHOW W KJIETOYHOH Ouosoruw,
HMOpHUOJIOTUN U OMOJOTUHU Pa3BUTHS, T€HETHKH, CENEKINHU, OMOTEXHOJIOTHH, 3BOJIOIMOHHOTO
YUEHUS U KOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YPOBHE OpPUEHTHPOBAHO Ha
HOJATrOTOBKY OOYyYaroIuXcs K TMOCIEAYIOIIEMY MOJIY4YEeHHIO OHOJIOrHYecKoro oOpa3oBaHHUs B
By3aX M OpPraHM3alMsIX CPEJAHEro MpodeccHoHaNbHOro oopazoBaHus. OCHOBY €ro coiepxaHus
COCTaBJIIET CHUCTEMa OHMOJOTMYECKMX 3HAHMHM, MOJYYEHHBIX MpPU HM3YYEHUH OOY4aroIIMMUCS
COOTBETCTBYIOIIMX CHCTEMAaTUYECKMX pa3esoB OHMOJIOTMM Ha YPOBHE OCHOBHOIO OOILEro
oOpasoBanus, B 10—11 kinaccax 3T 3HaHUS MOTYYarOT pa3BuTHE. Tak, paCIIMPEHbl U yriIyOJIeHbI
Ouosornyeckue 3HaHHUSA O PACTEHUSX, KUBOTHBIX, TpuOax, OakTepusx, OpraHu3Me 4YelOoBeKa,
O0IMX 3aKOHOMEPHOCTSX KH3HH, JOMOJHHUTEIbHO BKJIIOUEHBI OMOJIOTMYECKHUE CBEIEHUS
IPUKJIAJHOTO U MOUCKOBOIO XapakTepa, KOTOPble MOYKHO HCIOJIb30BAaTh KaK OPUEHTHUPHI IS
nocienyomero Beidopa mnpodeccun. BozMokHa Takke MHTErpanus OMOJIOTHYECKUX 3HAHUHM C
COOTBETCTBYIOIIUMH 3HAHUSAMH, TOJTYYEHHBIMU O0yUaIOIIUMUCS IPU U3Y4EHUH (PU3NKH, XUMUH,
reorpauu U MaTeMaTHKH.



CtpykTypa mporpamMmbl 1Mo ydeOHOMY mnpeamery "buonorusa" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOLUOHHBIN MOAXOAbI K M3yueHUto Ouosoruu. CoOriacHo MM, HU3y4aroTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepPHBIE JIJISl )KUBBIX CUCTEM Pa3HOI'O YPOBHS OpraHU3aluH,
HBOJIOIMM OPraHMYECKOro MHpa Ha 3emie, COXpaHEHHs OMOJIOTMYECKOT0 pa3HOoO0Opasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJISIPHOW M KJIETOYHOM OHOJIOTHH,
AMOPHOJIOTUN ¥ OMOJIOTUU PAa3BUTHS, TCHETUKU U CEJIEKLIUHU, OMOTEXHOJOTHH U CUHTETUYECKON
OMOJIOTUH, AaKTYaIM3UPYIOTCS 3HAHUS OOydaroluxcs Mo OOTaHUKE, 300JO0THH, aHATOMMHH,
¢usuonorun venoseka. B 11 kiacce M3ydaroTcsi SBOMIOLMOHHOE YYEHUE, OCHOBBI SKOJIOTUU U
ydeHue o omnocdepe.

VYuebubiii npeamer «buomorus» NpU3BaH O00ECIEYUTH OCBOCHHE OOYYaIOMIMMUCS
OMOJIOTHYECKUX TEOpUA M 3aKOHOB, WJCH, NPUHIUIOB W TMpaBWI, JIEKAINIMX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI MHpa, 3HAHWH O CTPOCHUHM, MHOTO00pasuu U
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYyJSIUU, OHOIEHO03a, DKOCHCTEMBbI, O BBIIAIOIINXCS
HAy4YHBIX JOCTH)KEHMSIX, COBPEMEHHBIX HCCIICJIOBAHUSX B OHOJIOTMU, NMPUKIAIHBIX ACIEKTaX
Ouonoruveckux 3HaHWM. (s pa3BUTHSA U MOJAEpkKaHHS WHTepeca 00yJarommxcsi K OMOJIoTuu
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTeprala B COJIEPIKAaHUH TPOTPAMMBI 110
OHOJIOTUN TPETYCMOTPEHO 3HAKOMCTBO C HUCTOpWEH CTAaHOBIICHUS U PAa3BUTHS TOW WIM MHOMN
o0nacTu OMOJNOIMM, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B PEIIEHUE BA)KHEHIIMX
OMOJOTUYECKHUX U KOJIOTUYECKUX MPOOIIEeM.

[lenb u3yuenus yuebHoro npenmera «buosiorus» Ha yriayOnEHHOM ypOBHE — OBJIA/IEHUE
O00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HoOro paHra M NpUoOpEeTEeHHEe YMEHHUI MCIIONb30BaTh 3TH 3HAHUS B ()OPMHUPOBAHUHM WHTEpeEca
K omnpeaenéHHo o0nacTu mMpodecCHOHATBHON NEATEIbHOCTH, CBA3AHHONW ¢ OMOJNOTHEH, WIn K
BBIOOPY YUEOHOTO 3aBEICHUS JIJIsl TIPOIOJDKEHUS OMOJIOTMYECKOT0 00pa30BaHus.

JlocTikeHue 1eiau u3ydeHus yuyeOHoro mpeamera «buonorus» Ha yriyOaEéHHOM ypOBHE
oOecrieunBaeTcs pelIeHueM CIEAYIOINX 3a1au:

OCBOCHME OOYyYaroIIMMHUCS CHUCTEMbl OWOJIOTMYECKUX 3HAHUH: 00  OCHOBHBIX
OMOJOTUYECKUX TEOPHX, KOHIEMIMSIX, TMIoTe3aX, 3aKOHaX, 3aKOHOMEpPHOCTAX M IpaBUIIaX,
COCTaBISIIOIMX COBPEMEHHYIO E€CTECTBEHHO-HAyYyHYH) KApTUHY MHpa; O CTPOCHMH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTHUECKUX CUCTEM (KJIETKA, OPTaHu3M, MOIYJISIHS, BHI,
OuoreoneHo3, Ouocdepa); 0 BBIJAIOIIUXCS OTKPHITHAX M COBPEMEHHBIX HCCIEIOBAaHUAX B
OuoJIoruy;

O3HaKOMJICHHE  oOydJaromuxcs ¢  MeToJaMM  [O3HAaHMSA  KUBOM  HPUPOABL:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMUECKUX HAyK (MOJIEKYJISpHOU U KIETOYHOM OMOJIoruw,
IMOPHOJIOTUN U OMOJIOTUU PA3BUTHS, TEHETUKU U CENIEKLIUHU, OMOTEXHOJIOTHMH U CUHTETUYECKON
OMOJOTUM, TAJCOHTOJOTMM, 3KOJOTHH); METOJaMH  CaMOCTOSITEJIbBHOIO  INPOBEIEHUs
OMOJIOTHYECKUX HCCIEeIOBaHUNH B Jlaboparopuu M B IpHpone (HaONoJaeHHe, H3MEpeHHe,
HKCIIEPUMEHT, MOJICTTMPOBAHHUE);

OBJIaJIeHUE OOYYarOIUMUCS YMEHHSIMU: CaMOCTOSITEIbHO HaXOJIUTh, AHAIM3MPOBATH U
MCIIOJIb30BaTh OMOJIOTUYECKYI0 MH(POPMAIUIO; MOIb30BATHCSI OMOIOTHYECKOW TEPMUHOJIOTHEN U
CHUMBOJIMKOW; YCTaHaBIMBaTh CBSI3b MEXAYy pa3BUTHEM OMOJOTMM M COLHUAIBHO-
HKOHOMHUYECKUMHU M HKOJIOTUYECKUMHU MPOOJIEeMaMH YeJIOBEYEeCTBA; OIIEHMBATh IOCIEICTBHS
CBOEH JIeATENPHOCTH 10 OTHOIIEHUIO K OKpY)Kalolled NpupodHOil cpenae, COOCTBEHHOMY
3MI0OPOBBI0O U  3J0POBBIO  OKPYXAIOUIMX JIoel; OOOCHOBBIBaTH U  COONIOAATH  MEPBI
npoMIaKTUKN WHPEKIMOHHBIX 3a00JIeBaHuil, MpaBUia MOBEACHNUS B MPUPOAE U 0OecreueHus
0€30MacHOCTH COOCTBEHHOM >KM3HENEATEIbHOCTH B UPE3BbIYaWHBIX CUTYalUsX MPUPOIHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHBbIE HAy4yHbIE OTKPBITHS B OO0JIACTH
OHOJIOTHH,

pasBUTHE Yy 00YYAIOLINXCS MHTEIUIEKTYyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEJOBAaHHUSIMH B OHOJIOTHUH,
pelaeMbpIMH €10 ITpoOJIeMaMy, METOIOJIOTHEH OHWOOTHYECKOTO HCCIIEAOBAHMS, MPOBEACHHS



SKCHEPUMEHTAJbHBIX HCCIEAOBAaHUM, pelleHUus] OMOJIOTMYECKUX 337ad, MOJAEIMPOBAHUS
OHMOJIOTHYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIUTaHHE Y OOyYaroIIMXCsl [IEHHOCTHOTO OTHOIIEHUS K JKUBOM MPUpPOJE B LIEJIOM U K
OTHENbHBIM €€ O00beKTaM M SBJICHUSAM; (OPMHPOBAHHE HKOJIOTUYECKOH, TE€HETHUECKOU
IPaMOTHOCTH, OOLIEH KyJNbTypbl MOBEJIEHHUS B NPHUPOJAE; MHTErPALlMM €CTECTBEHHO-HAy4YHbIX
3HAHUM;

npruoOpereHne o0yJaromUMHUCs KOMIIETEHTHOCTH B PAallMOHAIIBHOM IPUPOI0NOIb30BAHUN
(cobOnronenne mpaBWJI TOBEACHHS B MPHUPOJE, OXPaHbl BHJIOB, HSKOCHCTEM, OHoc(hepbl),
COXPaHEHUH COOCTBEHHOI'O 3/I0pOBbSl U 3/I0pOBbsl OKPYKAIOIIMUX JroAeH (COOMIOJeHUs Mep
npodunakTuku  3a0oneBaHUi, oOecriedeHne  OE30MACHOCTH  KU3HEACSITEILHOCTH B
Ype3BbIYANHBIX CUTYALUsAX IPUPOAHOTO U TEXHOICHHOTO XapaKTepa) Ha OCHOBE UCIOJIb30BAHUS
OMOJOrNYECKUX 3HAaHUN U YMEHUI B IOBCETHEBHOM KU3HU;

CO3/laHME YCIOBUH JJIi OCO3HAHHOI'O BbIOOpa OOY4YaIOUIMMUCA HHIAMBHYyaTbHON
00pa3oBaTeNbHON TpPAaeKTOpUH, CHOCOOCTBYIOLIEH mMmocienyromeMy IpodecCHOHATBHOMY
CaMOOIIPEICIEHUI0, B COOTBETCTBUU C WHAMBUIYAIbHBIMU HHTEpeCaMM M IMOTPEOHOCTIMU
peruoHa.

OOwee yuCIIO 4YacoB, OTBEIEHHBIX HA M3y4Y€HUE OMOJIOTMM Ha YIriyOJIEHHOM YpPOBHE
cpenHero obmiero obpaszoBanusi, coctaBiser 204 gaca: B 10 xmacce — 102 gaca (3 waca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HEZIEN0).

Ot6op oOpraHm3anMoOHHBIX (QOpPM, METOIOB U CPEACTB OOydYeHHUs OWOJIOTHH
OCYILECTBIISICTCS C YUETOM CHELU(PHUKU €ro COJCpXkaHUs M HalpaBIEHHOCTH Ha MPOAOJDKEHUE
OMOJIOTHYECKOTO 00pa30oBaHUsI B OPTaHM3ALMUAX CPEAHEr0 MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTeNnbHBIM YCIOBUEM MPU O0YYEHUHM OMOJIOTUMU HA YIiyOJIEHHOM YpOBHE SIBIISETCS
IpoBe/ieHUEe JIabOpaTOpHBIX M MpakTHueckux pabor. Tawke yuacTue oOydaromuxcs B
BBIIOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEJIOBATENILCKUX  paboT, TeMmaThka KOTOPBIX
OTIpeNieNIIeTCsl YYHUTEJIEeM Ha OCHOBE HMEIOIIMXCS MaTepHalIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX TPUPOIHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KUIACC

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

Tema 1. buoJsiorusi kKak HayKa

CoBpeMeHHass OMOJIOTHSI — KOMILJIGKCHas Hayka. KpaTkas wctopusi pa3BUTHS OHMOJIOTHH.
buonornueckue Hayku W u3ydaemble UMH mpoOiembl. DyHaameHTaldbHbIC, NPUKIATHBIE U
IIOMCKOBBIE HAYYHbIE UCCIIE0OBAHUS B OMOJIOTUH.

3naueHue Ouosoruu B (HOPMHPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTUHBI
mupa. [Ipodeccun, cBs3anHbple ¢ Ouonorueil. 3HaueHWE OHOJOTHM B TPAKTHYECKOU
JIEATEIbHOCTH YEJIOBEKA: MEIUILIMHE, CEIbCKOM XO3AWCTBE, IPOMBIIIJIEHHOCTH, OXpPaHE
TIPUPOIBI.

JdeMoHcTpannn

[Toptpetsr: Apucrorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. apsun, Y. [apsei, I
Meunnenb, B. W. Bepnanckuii, M. II. IlaBno, . . Meunuxkos, H. M. BaBuios, H. B.
Tumodees-Pecosckuit, . Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmunpl u cxembl: «CBsi3b OMOJIOTUU C APYTMMU Haykamu», «CrucremMa OMOJIOTHYECKUX
HAYK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBbie cucteMbl Kak mpeaMeT uzydeHus: ononoruu. CBOKWCTBA KUBBIX CHCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, JIUCKPETHOCTh M LEJIOCTHOCTb, CJIOXHOCTb U YINOPSJOYEHHOCTh
CTPYKTYpbI,  OTKPBITOCTb, = CaMOOpPraHHW3alUs, CaMOBOCIIPOM3BEICHHE, Pa3APaXKUMOCTh,
U3MEHYMBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd JKUBBIX CHCTEM: MOJEKYJSPHBIM, KIETOYHBIA, TKaHEBBIM,
OpraHU3MEHHBIH, MOMYJISILUOHHO-BUIOBO, 3KOCHUCTEMHBIN (OmoreoneHOTHYECKUIT),
o6unocoepnsiii. Ilponeccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHbIE NMPU3HAKH KHUBOTO.
Kuznp kak opma cymiecTBoBaHUS MaTepuu. Hayku, n3ydaromiue *UBbIE CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpTraHHU3aIUH.

W3ydeHue >XuBBIX cucTeM. Meroabl Omonormdeckoil Hayku. Habmromenue, usmepenue,
AOKCIEPUMEHT, CHUCTEMaTHh3alus, MeTaaHain3. [loHATHE O 3aBUCMMOW M HE3aBUCHUMOU
nepemeHHoil. [lmanupoBanue »skcnepumenta. IloctaHoBka M mpoBepka rumote3. HyneBas
runore3a. [lonstue BEIOOPKU U €€ AocTOBepHOCTh. Pazopoc B 6uonornueckux JaHHbIX. OeHka
JIOCTOBEPHOCTH MOJYUYEHHBIX PEe3yNbTaToB. [IpHUMHBI UCKAKEHUSI PE3YNIHTATOB AKCIEPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmunpelr u cxembl: «OCHOBHBIE MPU3HAKU JKU3HM», «bBHOJOrHYEcCKHe CHCTEMBI»,
«CBo¥icTBa )KMBON MaTepun», «YpOBHHU OPraHU3ALMK KUBOU MPUPOb», «CTpOEHUE )KUBOTHOU
KIneTkn», «TkaHu  KUBOTHBIX», «CHCTEMbl OpPraHOB  YEJIIOBEYECKOTO0  OpTraHu3May,
«buoreonieno3y», «buocdepar, «MeToabl U3YUIECHUS KUBOU MPUPOIBD.

OGopynoBanue: 1abopatopHOe 000PYAOBAHUE JIJIsI IPOBEACHUS HAOMIOACHUH, N3MEPEHUH,
IKCIEPUMEHTOB.

IIpakTnueckass padora «licronp30BaHUE Pa3IUYHBIX METOJOB MPHU WM3YUYECHHH >KUBBIX
CUCTEM.

Tema 3. buosiorusi KjieTku

Krnetka — cTpykTypHO-(QYHKIIMOHATBHAS €IUHUIIA )KUBOTO. VICTOPUS OTKPBITHS KJIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TIOJIOKEHUSI COBPEMEHHON KJIETOUYHOU TEOPUHU.

MeTtoapl MOJEKYISIPHOM W KJICTOYHOH OWOJIOTHMH: MHKPOCKOMHS, Xpomartorpadus,
anekTpodope3, METOA  MEYEeHbIX aTroMoB, auddepeHumanbHoe  LHEHTpUYTHPOBaHHUE,



KYJIbTUBUPOBAHUE KJIETOK. M3yueHue @UKCUpOBaHHBIX KAemoK. DICKTPOHHAS MHUKPOCKOIHUSL.
Kongokanvnaa muxpockonus. Bumanvhoe (npudicusnennoe) usyyenue Kiemox.

JdemoHcTpauMu

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

Tabmumpl U cxembl: «CBETOBOM MHUKPOCKOI», «IJIEKTPOHHBIA MHUKPOCKOI, «McTopus
pa3BUTHUS METOJI0B MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOMl MHKPOCKOI, MHKpPOIPENapaTbl PACTUTENbHBIX, KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTuyeckasi padora «l3ydueHue METONOB KJIETOUYHOH Oumosioruu (Xpomatorpadus,
anekrpodopes, nuddepennuanpaoe neHTpudyruposanue, [1ILIP)».

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKU

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YIbTPaMUKpPOAJIEMEHTH. Boaa u €€ ponb
KaK pacTBOPUTENS, pEareHTa, y4yacTU€ B CTPYKTYPUPOBAHUU KIIE€TKH, TEIUIOPETYISIUU.
MuHepanbpHble BELECTBa KIETKH, UX Onosiornyeckas posib. Poib KaTHOHOB U @aHHOHOB B KJIETKE.

Oprannueckue BelecTBa KIETKU. buonornyeckue nonumepsl. benku. AMHUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTyphl OeiaKoBOM MoiyieKyinbl. llepBuuHas cTpykTypa Oenka, MmenTHIHAS
CBs3b. BTOpuuHas, TpeTuuyHas, 4eTBEpTHYHAs CTPYKTypbl. JleHaryparusi. CBoicTBa OENKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkun 6enkoB. [lpuonut.

VYrneBoabl. MoHOcaxapuabl, Jucaxapyuibl, OJIUTrocaxapuibl W Toiucaxapuabl. OOmui
IUIaH CTPOEHUS M (U3MKO-XMMHUYECKHE CBOKMCTBAa YIIEBOAOB. buonornyeckne QyHKINH
YTJIEBOJOB.

Jlummael.  TmapodmneHo-rHIpOdoOHBIe  cBoiicTBa.  Kmaccudukammss — nummmos.
Tpurnunepunasl, Gochoaunuipl, BOCKU, cTepouisl. buonornyeckue Gpynkunu aunuaos. O6mue
CBOICTBa OMOJOTMYECKMX MEMOpaH — TEKy4yecTb, CIOCOOHOCTh K CaMO3aMbIKaHHIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunosbie xucnotel. IHK u PHK. Ctpoenue nyknenHoBbIX KucioT. HykiaeoTumisl.
[Tpuniun komminementapHoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mectonaxoxaenue u 6nonornueckue pynkuuu JJHK. Bunsr PHK. ®ynkunu PHK B knetke.

Crpoenne monekynsl AT®. Makposprudeckue cBsasu B Mojiekyine AT®. buonornueckne
¢yakuun  AT®. BoccraHoBIEHHBIE TMEPEHOCUYMKH, UX (YHKIUH B KJIeTKe. /[pyeue
Hykneozuompugochamor  (HTD). CexsenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPURTMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouonorus: OMOXMMHUYECKHEe M OMOPHU3NYECKHe HCCIEeIOBaHMUA COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMoiekyn. Modenupoeanue cmpykmypovl U @QYHKYui
buomonexyn u ux komniekcos. Komnvromepnwiii ouzaiin u opeanuieckuii cunmes OUOMONIEKYI U
UX HeNnPUPOOHBIX AHATI0208.

JleMoHCTpanun

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

Huarpammbl:  «PacnpenesnieHe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MPUPOJIEY,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOLIEN.

Tabmumpl u cxemsl: «llepuogmdeckas TabIUIlA XUMHUYECKHX JJIEMEHTOB», «CTpoeHHE
MOJIEKYJIbl BOJABI», «BemectBa B cocTaBe OpraHu3smMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTypbl OETKOBOW MOJIEKYJNbI», «CTpOCHHE MOJEKYI YIIIEBOJOB», «CTpoeHHE MOJICKYI
IMnunoBy», «HykiienHoBble KUCIOTHIY, «CTpoeHHE MOJIEKYIIbl ATD».

OOGopynoBaHue: XUMHUYECKas TTOCYy/1a U 000pyI0BaHHUE.

Jla6opaTopnasi pa6ora «OOHapykeHHEe OETKOB C ITOMOIIBIO KAaUeCTBEHHBIX PEAKIIHID.

JlaGoparopHnasi padora «/ccienoBaHue HYKJIEMHOBBIX KHCIOT, BBIJICIECHHBIX U3 KJIETOK
pa3IMYHBIX OPraHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKH



Tunsl KIETOK: 3yKapuoTHYecKass U Mpokapuoruyeckas. CTpyKTypHO-(GYHKIIMOHAJIbHBIE
00pa3oBaHus KJIETKH.

CtpoeHue MpOKApUOTHYECKOM KieTkh. KierouHnas crTeHka OakTepuii W apxei.
OcoOeHHOCTH CTPOCHUS TeTepOoTpoHOI U aBTOTPO(HON MPOKAPUOTHYECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIIEHO3aX.

Crpoenne u (QyHKIIMOHHUPOBAHUE HYKAPHOTHUECKOH KieTku. IlmazmaTnueckas MmemMOpaHa
(mma3manemma). CTpykTypa IUIa3MaTuyeckoil MeMOpanbl. TpaHCIOPT BeIIECTB 4Yepes
IUIa3MaTHYECKyI0 MeMOpaHy: maccuBHbBIN (muddysusa, oOnerduéHHas nudpQys3us), aKTHBHBINA
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmopT). Ilomymponumaemocts MemOpanbl. PaGota
HATPHUI-KaJIMeBOro Hacoca. DHAOMMUTO3: MUHOIUTO3, parounTo3. Dk3ounTo3. Knerounas crenka.
CtpykTypa ¥ PyHKIIUN KJIETOYHON CTEHKH paCTEHUM, TPUOOB.

Huromnaszma. Ilurozons. Llurockener. [IBwkenue nuToriazmbl. OpraHOHWABI KIIETKH.
OpnHoMeMOpaHHbIE OpraHOUbI KJIETKHU: sHAomnazmaTudeckas cetb (DIIC), anmapar ['onbmxkwy,
JM30COMBI, WX CTpOeHHE W (QYHKIUHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOWIOB KIIETKH.
CtpoeHue TrpaHyIApHOTO peTukynyma. Mexanusm wuanpasienus oOenkos 6 JIIIC. Cuntes
pactBopuMbix  OenmkoB. CuHTE3  KJIETOUHBIX  MeMOpan. [nmaakuii  (arpaHyssIpHBIN)
SHJOIIa3MaTH4eCcKuii peTukyiayM. CekpetopHas QyHkuus annapara [onbmxu. Moougurayus
benxos 6 annapame I onvoocu. Copmuposxa 6enkos 6 annapame I onb0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbix kieTok. Kierounsriii cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWBl KJIETKH: MHUTOXOHIPUHU, IIACTUIBl. [lpoucxoorcoenue
mumoxonopuui u niacmuod. Cumbdbuocenez (K.C. Mepeowckosckuii, JI. Mapeynuc). CTpoeHue u
(GyHKIMM MUTOXOHApUA © macTul. llepBuuHble, BTOpPUYHBIE U CJOXKHBIE IJIACTU]IBI
(OTOCHHTE3UPYIOIUX 3YKapuoT. XJOPOIUIACThl, XPOMOIUIACTHI, JIEHKOIUIACTBl  BBICHIMX
pacTeHuM.

HememOpannble opranouas! kietku CtpoeHre M (yHKIHMH HEMEMOpaHHBIX OpraHOMI0B
kietku. PubGocombl.  Ilpomescymounvie @uramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
muxpogunramermol. MBIIIIEUHBIE KIETKH. AKMUHOBblEe KOMNOHEHMbl HEMbLULeYHbIX KILemOK.
MuxkpotpyOouku. Knerounsiii mneHtp. CTpoeHHe U [BUKEHHE JKI'YTUKOB M PECHHUYEK.
MuxkpoTpy6ouku nutoriasMel. Llentpuons. berku, accoyuuposannuvle ¢ Mukpoguramenmamu u
Mmuxpompyboukamu. Momopmwie 6enxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBILIKH, UX CTPOEHHE M (PYHKIUH.
SAnepHslii 6enkoBbIl MaTpukc. IIpocTpaHCTBEHHOE pacmonokKeHHEe XPOMOCOM B HMHTep(ha3HOM
anape. Jyxpomamun u eemepoxpomamur. belku XpoMmMaThHa — TUCTOHBL. J{uHamuxa s0epHou
0001104KU 8 Mumose. foepHulil mpancnopm.

Knerounsle  BkitoueHus.  CpaBHHUTENbHAsh  XapaKTEpPUCTUKA  KIETOK  JYKAapUOT
(pacTUTENbHOM, KUBOTHOM, FPUOHOI).

JleMoHCTpanun

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

Tabmuubl u cxembl: «CTpoeHHE SYKApHOTHYECKOH KIeTKu», «CTpoeHHe >KUBOTHOM
KJIETKH», «CTpOEHHE PACTUTENBHON KIETKN», «CTpOCHUE MUTOXOHAPUNY, «Aapoy», «CTpoeHne
IIPOKAPUOTUYECKOUN KIIETKH.

O6opynoBaHue: CBETOBOM MMKPOCKON, MHKpPOIpenapaThl PacTUTENbHBIX, MXHUBOTHBIX
KJIETOK, MUKPOIIpenapaTbl 0aKTepUaIbHBIX KJIETOK.

JlaGopaTtopHas padora «/3yyeHre CTpOEHHUS KIETOK Pa3IMYHbIX OPTraHU3MOB.

IIpakTnyeckas padora «/3ydeHrne CBONCTB KJIETOUHOH MEMOpPaHBD».

JlaGoparopHasi padora «l/ccienoBanue Iiaa3Moiin3a M ACMIa3MOJIU3a B PACTUTEIbHBIX
KJIIETKax».

IIpakTHyeckas padora «3yueHue IBUKEHUS UTOIJIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BeliecTB U NpeBpalllecHHe JHEPTHH B KJIeTKe

AcCUMWISIIIVS U TUCCUMUJISIIIUS — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMEeHa BEIIECTB:
aBTOTPOGHBIH M  reTepoTpoHBIA. YyacTHe Kuciopoga B  OOMEHHBIX — Ipolieccax.



DHepreTUyeckoe oOecrnedyeHne KIeTKu: mnpeBpamenne ATO B 0OMEHHBIX Ipolleccax.
DepMEeHTATUBHBIN XapakTep peakmuid KIETOYHOTO Meraboim3ma. DepMeHThl, WX CTpPOEHUE,
cBoiictBa u mexaHusMm peiictBus. Kodepmentsl. OTnnuus (EepMEHTOB OT HEOPraHMYECKHX
KaTain3aTtopoB.  benku-akTuBaTtoppl W OEIKU-MHTHOMTOPHL.  3aBUCHMOCTH  CKOPOCTH
(bepMEeHTAaTUBHBIX PEAKIIHI OT pa3NIu4HbIX (PAKTOPOB.

[lepBUUHBII CHHTE3 OpraHUMYECKHUX BEIIECTB B KieTke. POTOCUHTE3. AHOKCUSEHHbIU U
oKcueenHvlll  pomocunmes y obaxmepuu. Ceemocoduparowjue nueMeHmsvl U NUSMEHMbL
peakyuonnoz2o yeumpa. Ponb xnopomnactoB B mporecce porocunTe3a. CBeTOBas M TEMHOBAs
dazel. @omoovixanue, Cz., Cs- u CAM-munvr pomocunmesa. IlpogyKTUBHOCTh (HOTOCHHTE3A.
Bnustaue pa3nuuHbIX (akTOpoOB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

Xemocunrte3.  PazHooOpasue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUGDUIUPYIOIIHE
OakTepuH, )Kene300aKTepun, cepodaKkTepun, BOJOPOAHBIE OaKTepru. 3HAYCHHE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl 6poxkenus. [IpoaykTsl OpoKeHUSI U MX HCIOJNb30BaHHE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPraHU3MBI KaK OOBEKTHI OHOTEXHOJOTMH M BO30YIUTENH
Oone3Hei.

AdpoOHBIE OpraHu3Mbl. JTambl HEpPreThdeckoro obmeHa. I[ToATOTOBUTENBHBIN ATarl.
['mukonm3 — 6eCKUCIOPOAHOE PACHICTNICHUE TITFOKO3HI.

buonoruueckoe okucieHUe, WM KIETOYHOE JbIXaHue. Pojib MUTOXOHApPUI B Mpoleccax
Oouonoruueckoro okucienus. Lukinuyeckue peakuuu. OkucnutenbHoe GochoprinpoBaHUe.
Ouepeusi membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmasel. llpenMyiiectBa a’poOHOTO MmyTH OOMEHa BEIIECTB Iepe]] aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTreTHIESCKOTO 0OMEHa.

JleMoHCTpan U

[Toprpetsr: [Ix. [puctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Mutuenn, I'. A. 3aBap3uH.

Tabmuupl 1 cxeMbl: «DOTOCHHTE3», «IDHEpreTudeckuii oOmen», «buocuHTe3 Oenkay,
«Ctpoenue GpepMeHTa», «XEMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pYA0BaHKE JUIsl IPUTOTOBJICHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOMPEapaToB.

Jladboparopuasi pabGora «M3yueHune KaTaTUTHYECKON aKTHBHOCTH (epMEeHTOB (Ha
pUMepe aMHIIa3bl MM KaTajaas3bl)y.

Jladboparopnasi pab6ora «l3yuenue (QepMEHTATUBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KIETKAX).

JladopaTopnasi padora «CpaBHeHHE TTPOIIECCOB (DOTOCHHTE3a U XEMOCHHTE3a.

JlaGopaTopnasi pabora «CpaBHEHHUE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciiencrBenHast uHpopMauus U peaju3anus eé B KIeTKe

Peakmun matpuyHoro cuntesa. [IpUHIMI KOMIUIEMEHTAPHOCTH B PEAKIUSX MATPUYHOTO
cuHTe3a. Peanmmzamms HacieacTBeHHOM uWH(opmarnuu. ['eHeTWyeckwii KOj, €ro CBOMCTBA.
Tpanckpuniust — Matpuunblii cuaTe3 PHK. [lpuHIMNIBI TpaHCKPUMIMK: KOMILIEMEHTAPHOCTb,
AHTUNAPAJUIETIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 ayxapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbix PHK B OuocunTese Oenka. YcmoBust
6uocunresa 6enka. Koguposanue amuHokucnot. Poib pubocom B GnocuHTe3e Oemka.

Coepemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuszalys TeHoMa y MPOKapuoT U
9YKapHOT. Perymsauus akTHBHOCTH T€HOB y mnpokapuoT. ['mmote3a omepona (®@. XKakxo0, XK.
Mano). Monekynapuvle mexanusmvl dKcnpeccuu 2emog y 9ykapuom. Ponv xpomamuna 6
pezynayuu pabomul 2eHog. Perynsaius 0OMEHHBIX MPOLECCOB B KiIeTke. KiieTouHslit romeocTas.

Bupycbl — HeksleTouHble ()OPMBI KU3HU U 0OJMUraTHble mapas3uthl. CTpOeHHE MPOCTHIX U
CJIOKHBIX BHPYCOB, PETpPOBUPYCOB, OaktepuodaroB. JKusznenmwiti yukn JHK-codeparcawux
supycos, PHK-codepaicawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, pesepmasd,
unmezpasa.



BupycHbsie 3a0oneBaHus dYeloBeka, JKMBOTHBIX, pacrenmit. CIINJ, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananus 6onvuux maccusos («bigdatay) cmpyxmypnuvix
ouonocuueckux oaunvix. Hanomexwonoeuu 6 oOuonocuu u meduyune. Ilpocpammupyemvie
Gdynxyuu benxos. Cnocobvl 0ocmasKu 1eKapcms.

JleMoOHCTpaLuu

[Toptpetsi: H. K. Konbuos, /1. . iBaHoBCKui.

Tabmumer u cxembl: «buocuHTe3 Oenka», «[eHeTmueckuid Kom», «Bupych,
«baxrepuodarm.

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. Z/KM3HeHHBIH LUK KIETKH

Krnerounsnii mukii, ero mepwoisl u perymsnus. MaTepdaza m mmuro3. OcobeHHOCTH
MpoleccoB, mporekatonux B uHTepdase. [logroroBka kinetku kK aenenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKUIT), CUHTETUYECKMH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) IMEPUOJIbI
uHTep(ha3bl.

Marpuunsiii  cunre3 JHK -  pemumkanusa. [lpunnuner  perumkanumn — JJHK:
KOMIJIEMEHTAPHOCTb,  MOJYKOHCEPBATUBHBI  CUHTE3, aAHTUIIAPALIEIBHOCTb. MeXaHu3M
permukammu - JIHK.  Xpomocomsl. Crtpoenue xpomocoM. Tenomepbl ©  Telmomepasa.
XpOMOCOMHBII HA0Op KJIETKHM — KApUOTHUIl. JIMIJIOUIHBIA U TarIOWJHBIA HAOOPHI XPOMOCOM.
['omosiornynbie XpoMOcoMBI. [1010BbIE XPOMOCOMBI.

Henenune kierkn — mMuto3. CTagum MHUTO3a WM MPOUCXOJSALIME B HUX IpoLEcChl. THIIbI
muto3a. Kaprnokunes u nutokunes. buonsornueckoe 3HaueHUE MUTO3A.

Perymsmuss MuToTHuYecKOro Iukia KieTkd. [IporpamMmmupyemas kieTouHas TruOenb —
amornTo3.

Knerounoe sapo, XxpoMocombl, QyHKIIMOHAIbHAS TeHOMUKA. Mexanuzmul npoaughepayuu,
ougpepenyuposxu, cmapenus u eubeau kiemox. «L{ugposasn knemrka» — ouounghopmamuuecxue
Mooenu YYHKYUOHUPOBAHUSL KIEMKU.

JleMoOHCTpaL U

Tabmuiel u cxembl: «KU3HEHHBI HHUKI KIETKW», «Muto3», «CTpoeHHE XpOMOCOMY,
«Permmukanus JJHK».

Ob6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpenapaTthl: «MHUTO3 B KIETKaxX KOpelIKa
JTyKay.

JlabopaTopnasi padora «l3yueHne XpoMOCOM Ha FOTOBBIX MUKpOIIpENapaTax».

JlabopaTopnas paGora «HaGmoneHne MuTo3a B KJIETKaX KOHUMKA KOpeIlKa Jiyka (Ha
TOTOBBIX MUKPOIMpENapaTax ).

Tema 9. CtpoeHue u GyHKIIMH OPraHU3MOB

Buonornyeckoe  pazHooOpazue  opraHuzMoB.  OJHOKJIETOUHBIE,  KOJIOHHAJbHBIE,
MHOTOKJIETOYHbIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHHUS U KU3HEICSATEILHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJTHOKJIETOUHbIE BOJIOPOCIHH, Ipyrue NpoTUcTsl. KojgoHnanbHbie
OpraHU3MBlI.

B3anMocCBA3p 4acTeld MHOTOKJIETOYHOTO OpraHu3Ma. TkaHU, OpraHbl U CUCTEMBI OPTraHOB.
Opranusm Kak enuHoe nenoe. I'omeocras.

Tkanm pacreHmit. TUIBI pAacTUTENBHBIX TKaHEW: o0Opa3oBaTeNbHAs, IOKPOBHAS,
NPOBOJIAIIAs, OCHOBHAsA, MexaHuueckas. OCOOEHHOCTH CTPOEHUs, QYHKIMH M pPaCIOI0KEHUS
TKaHEW B OpraHax pacTeHUH.

TkaHu JKHBOTHBIX M  4YEJOBEKA. T[HUIIBI JKMBOTHBIX TKaHEW: AIUTEIHAJIbHASA,
COEIMHUTENbHAsA, MbllleuHas, HepBHasA. OCOOEHHOCTH CTPOEHHUSA, (PYHKIHMH U pPaCHOIOKEHUS
TKaHEe! B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opranbl. BeretaTuBHbI€ U T€HEpPATUBHBIE OpraHbl pacTeHU. Opranbl U CUCTEMbI OPTaHOB
YKUBOTHBIX U 4yesioBeka. DyHKIIMM OpraHOB U CUCTEM OPTaHOB.



Onopa Tena opranu3moB. Kapkac pacrtenuid. CkeneTrbl  OJHOKJIETOYHBIX H
MHOTOKJIETOUYHBIX KUBOTHBIX. HapyxHblii 1 BHyTpeHHUH ckeneT. CTpOeHHE U TUIIbI COETUHEHUS
KOCTEH.

JIBuKeHHEe OpraHu3MoB. JIBMKEHHWE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOHIIHOE,
JKTYTUKOBOE, pECHUYHOE. J[IBM)KEHHE MHOIOKJIETOYHBIX PACTEHUH: TPONHU3Mbl M HACTHH.
JIBI>KeHNEe MHOTOKJIETOYHBIX KHBOTHBIX U YeJIOBEKa: MbllieuHas cuctema. Pedekc. CkeneTHble
MBIIIIBI U UX paboTa.

IInranue opranus3mos. Ilormomienue BOAbI, YIJIEKUCIOTO ra3a U MUHEPAJIbHBIX BEIIECTB
pacteHussMu. [luTaHue >KMBOTHBIX. BHYTpUIIONOCTHOE M BHYTPUKIETOYHOE MHILEBApEHHUE.
[TuTanne NMO3BOHOYHBIX >KMBOTHBIX. OTHENbI NMUIIEBAPUTENBHOrO TpakTa. IlumeBapurtenbHbie
»kenesbl. [IuieBapurenpHas cucremMa 4eaoBeKa.

Jpixanue opranu3MoB. [Ipixanue pactenuil. Jpixanue xuBoTHBIX. [uddy3us razos yepes
MOBEPXHOCTh KIeTKU. KokHoe npixanue. JlpIxarenbHas moBepXxHOCTh. JKabepHoe U JErodHoe
JpIXxaHue. JlpIXaHue IO3BOHOYHBIX >KMBOTHBIX W YEJIOBEKA. ODBOJIOLHUOHHOE YCIIOKHEHHE
CTPOEHHUs JETKUX II03BOHOYHBIX >XUBOTHBIX. JlpIxaTenbHasi cuCTeMa 4YeloBeka. MexaHus3m
BEHTWISILIMM JIETKUX Y NTUL U MIIEKONUTAIOIIUX. Perynsauus asixanus. [{pixarenbHble 00bEMBI.

TpancnopT BelIeCTB y OpPraHU3MOB. TpaHCHOPTHBIE CUCTEMbI pacTeHuil. Tpancmopt
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHas cucremMa u €€ opranbl. KpoBeHOCHas cucrema
MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepjue, KpPOBEHOCHBbIE COCyAbl M KpoBb. Kpyru
KpOBOOOpAIlleHHs.  OBOJIIOLIMOHHBIE  YCIOXKHEHMSI ~ CTPOEHUSI  KPOBEHOCHOM  CHCTEMBbI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Beinenenne y opranu3moB. Beigenenue y pacreHuil. BplueneHue 'y  KUMBOTHBIX.
CokparutensHble Bakyoiu. Opransl BblneneHus. @OuibTpainus, cekpeuus u oOpaTHoe
BCacChIBaHME KaK MEXaHHU3Mbl pabOThl OPraHOB BblAeNeHUsA. CBsA3b MOJOCTU Tejla C KPOBEHOCHOM
U BBIICIUTENBHON CHUCTEMaMU. BplieneHne y MO3BOHOYHBIX >KMBOTHBIX M uenoBeka. lloukm.
Crtpoenue u ¢pyHKIIMOHUpOBaHKE HeppoHa. OOpa3zoBaHHE MOYH Y YETIOBEKa.

3ammra y OpraHu3MoB. 3alUTa y OAHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LUCTBI MPOCTEUIINX. 3alIUTa y MHOTOKJIETOUHBIX pacTeHuil. KyTtukyna. CpencrBa naccCUBHOM U
XAMHUYECKOM 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOUYHBIX KUBOTHBIX. [IOKpOBBI M MX IPOM3BOHBIE. 3alllUTa OpraHu3Ma
or Oone3Heil. MMmMmyHHas cuctema uenoBeka. KIeTOUHBI M TyMOpPajdbHBIH HMMYHHTET.
Bpoxxnénnelii ¥ npuoOpeTéHHBIM  cnenuduueckuit MMMyHHUTET. Teopus  KIOHAJIbHO-
cenektuBHoro ummynuteta (I1. Dpmux, @. M. bepuert, C. Tonerasa). BocnanutenbHble OTBETHI
opranu3MoB. Posib BpoXIEHHOTO UMMYHHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00JIEBaHU.

PasppaxxumocTe W perynsuus y OpraHu3MoB. Pa3gpaXumMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PaznpaxxumocTs M peryisinus y pacTeHuil. POCTOBBIE BeleCcTBa U HMX
3Ha4YCHHUE.

HepBHast cucrema u peduexktopHas perynauus y >KUBOTHBIX. HepBHas cuctema u eé
OTJeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y XMBOTHBIX. OTxeisl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropHas nyra. bezycrnoBHbie u
YCIIOBHBIE PE(IICKCHI.

['ymMopasibHast peryisinuss UM SHAOKPHHHAs CUCTEMa JXUBOTHBIX M 4enoBeka. JKenesbl
OSHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpPMOHOB. B3anMMOCBA3b HEPBHOW H
SHJOKPUHHOW cucteM. [ unoTtaiamo-runodusapHas cucTeMa.

JleMoOHCTpanuu

[Toptpet: N. I1. [TaBnos..

Tabmuubl u cxembl: «OJHOKIETOYHBIE BOJOPOCINY», «MHOTOKIETOYHBIE BOJOPOCINY,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHuil», «CHCTEMBbl OpraHoOB
MIO3BOHOYHBIX JKMBOTHBIX», «BHYTpEeHHEEe CTpOCHHE HACEKOMBIX», «TKaHM pacTeHu»,
«KopueBwie cuctembr», «Ctpoenue ctebnss», «CTpoeHHE IHMCTOBOM IIIACTUHKMY, «TkaHu
KUBOTHBIX», «Ckener 4venoBekay, «llumeBapurenbHas cuctema», «KpoBeHOCHas cuctemay,



«/IpixatenpHast cucrema», «HepBHas cucrema», «Koxka», «MplmeyHas cucremay,
«BoprgenurenbHas cuctemay, «JHIOKpUHHAS cuctema», «CTpoeHue MBIIIbD», «MMMyHHUTETY,
«KumeunomnonoctHeie», «CxemMa MUTaHUs pacTeHHil», « KpOBEeHOCHBIE CHCTEMbI MO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruzips», «CTpoeHHE IIaHAapun», «BHYTpeHHEE CTpPOEHME J105K]IEBOTO
yepBsi», «HepBHas cucrema pwiO», «HepBHas cuctema narymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBHas cucrema nTuny, «HepBHas cuctema MIIEKONUTAIOIINUX,
«HepBHas cuctema yenoBekay», «Peduexcy.

O6opynoBaHue: CBETOBOM MMKPOCKOI, MUKpOIIpENapaThl OJHOKJIETOYHBIX OPIaHU3MOB,
MUKpOIIpenaparbl TKaHel, PaKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKHX, JKUBbBIE
AK3EMILISIPbl KOMHATHBIX PACTEHMM, repOapuu pacTeHUM pa3HbIX OTIENIOB, BIa)KHbIE IIPENapaThl
JKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJJICKIIUU OECIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YeJIOBEKa,
o0opysoBaHuEe s JIEMOHCTpAalUMU [IOYBEHHOI'O U  BO3AYIIHOIO IIMTaHUS PACTEHUH,
paculeruieHuss Kpaxmana ¢ OenkoB 1moja JeiictBueM (epmeHTOB, 000OpyAOBaHUE IUIf
JIEMOHCTpPALIMK OIBITOB M0 U3MEPEHUIO KU3HEHHOM EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeJIbHbIX
JBUKEHHM, MOJIETTH TOJIOBHOTO MO3Ta Pa3IUYHBIX KUBOTHBIX.

JladopaTopnas padora «/3yueHue TkaHEH pacTCHHI.

JlaboparopHasi padora «/3yueHne TKaHel )KUBOTHBIX.

Jladoparopnasi padora «/3yueHre opraHoB IIBETKOBOTO PACTCHHUSI.

Tema 10. Pa3MHOKeHHe M pa3BUTHE OPraHN3MOB

®opMbI pa3MHOXKEHHUSI OPTaHU3MOB: Oecrioyioe (BKJII0Yasi BEreTaTUBHOE) U T10JIOBOE. Buibt
0ecroI0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTalus, KIOHHPOBaHHUE.

[TonoBoe pa3zmHoxeHue. IlosnoBeie kieTkw, uaum raMersl. Meio3. Cragum Mmeiiosa.
IToBenenne xpomocoMm B Meiio3e. KpoccuHrosep. bronorndeckuii cMpicia MelHo03a U IOJIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[TpenzaponpimieBoe  pasButue. l'ameroreHe3 y JKMBOTHBIX. IlosoBele  Kenessl.
OO6pa3oBaHre W pa3BUTHE TMOJIOBBIX KIieTOK. CriepmaToreHe3 u oorene3. CTpoeHHE TOJOBBIX
KJIETOK.

OmnogoTBOpeHHE M AMOPUOHAIBLHOE Pa3BUTHE >KMBOTHBIX. CrOCOOBI OMIIOOTBOPEHUS:
Hapy>XHoe, BHyTpeHHee. [lapreHorenes.

NuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHUOIIOTHs — HayKa O pa3BUTUU
opranusMoB. Mopgoeenes — oona u3 enaguvix npodrem ambpuonocuu. Konyenyus mopghocenos
u moodenu mopgpozenesa. Craguu sMOpUOreHe3a KUBOTHBIX (Ha MpUMepe JIAryuiku). J{pobnenue.
Tunsl apobnenus. [emepmunuposanuoe u Hedepmunupogantnoe opodnenue. bracmyna, munwvi
onacmyn. OcoOeHHOCTU OpOOJIEHUsT MIIEKONMUTAIOMIMUX. 3apOJIbIIIEBbIe JMCTKH (TaCTPYJISLINS).
3akyazka OpPraHoB M TKaHEH U3 3apoJbIIIEBBIX JIMCTKOB. B3anMHoe BiusHHE uyacTei
Pa3BUBAIOIIETOCS 3apojbla (dIMOpHOHANBHAS WMHAYKIOMS). 3aKkjiajka IUlaHa CTPOEHUS
KUBOTHOTO KaK pe3ylbTaT MepapXW4YecKHX B3auMOJEHCTBUH TeHOB. BiusHue Ha
AMOpPHOHANIEHOE Pa3BUTHE PA3INYHBIX (PAKTOPOB OKPYIKAIOLIEH Cpebl.

Poct u pasButue xuBOTHBIX. IlocTamOpuoHaneHbI mepuoj. Ilpsmoe u Hempsimoe
pazsutue. PasButne ¢ metamopdo3oMm y O€CMO3BOHOUYHBIX W TIO3BOHOYHBIX JKHBOTHBIX.
buonorunueckoe 3HaueHUE MPSAMOrO U HENMPSMOIO Pa3BUTHSA, UX PACIPOCTPAHEHUE B IPHUPOJIE.
Tunsel pocta >XKUBOTHBIX. DaKTOPHl PEryislUM poOCTa KHUBOTHBIX U uenoBeka. Cranuu
NOCTAMOPHOHANIBHOTO PAa3BUTHS y KUBOTHBIX M 4enoBeka. Ilepnonbl OHTOreHe3a 4deoBeKa.
Crapenue U cMepTh Kak OMOJIOrHYECKHUEe MTPOLECCHI.

Pasmuoxxenue u pasButue pacteHuil. ['amerodur m cmnopodur. Melo3 B KU3HEHHOM
nukie pacrenmit. OOpasoBaHue crop B Tporecce Mmeio3a. [lameToreHes y pacTeHUH.
OmnogoTBOpEHHE M pa3BUTHUE PACTUTENBHBIX OPraHu3MoOB. J[BONHHOE OIUIONOTBOPEHUE Y
IIBETKOBBIX pacTeHuil. OOpa3oBaHue M pa3BUTHE CEMEHHU.

MexaHu3MBbl PETYJISILIMA OHTOTEHE3a Y PaCTeHUI U KUBOTHBIX.

JeMoHCTpauMu

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



Tabmupl 1 cxeMbl: «BereratuBHOE pa3sMHOKEHUE», « TUIBI OECIONIOr0 Pa3MHOKEHUS,
«Pa3MHOXEHHE XJaMHUJIOMOHAIbD», «Pa3MHOXKeHue HBIJIEHb», «Pa3MHOXEHHE THUIPBI»,
«Meiio3y, «Xpomocomely», «l'amerorenes», «CTpoeHHE SMIEKIETKA W CIEPMATO30MIa»,
«OcHOBHBIE cTaguu OHTOreHe3a», «lIpsmoe u Hempsimoe pasBuTHe», «Pa3BuTHE MailcKOro
)Kykay, «Pa3zButue capanum», «Pa3Butue JATymKn», «/(BoitHOE OIJIOJAOTBOPEHHE Y IIBETKOBBIX
pacteHuii», «CTpoeHHe CeMsH OJHOAOJIBbHBIX M JIBYAOJBHBIX pAacTeHUi», «KU3HEHHBIH LHKI
MOPCKOM  KamycTbl», <OKU3HEHHBIH LHMKI MxXa», <OKU3HEHHBIH LMK MarnopOTHUKAY,
«KU3HEHHBIN UK COCHBI.

OO0opynoBaHHUe: CBETOBOW MHUKPOCKOI, MUKPOIIPENapaThl SUIICKIECTOK U CIIEPMATO30UIOB,
Mozelb «L UK pa3BUTHS JIATYIIKU Y.

JlaGoparopnass pabGora «/3yueHue CTpOEHHS TIOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIpenapaTax.

IIpakTnyeckass padora «BblsiBlIeHHME NPU3HAKOB CXOJCTBAa 3apOJABIINICH MO3BOHOYHBIX
KUBOTHBIX).

JlaGoparopnas padora «CTpoeHHE OPTaHOB Pa3MHOKEHUS BBICIIMX PACTCHUII».

Tema 11. 'eHeTHKa — HAYyKa 0 HACJIEACTBEHHOCTH U HI3MEHYMBOCTH OPraHNU3MOB

HcTtopusi cTaHOBJIEHHUS W pPa3BUTHs TeHETUKH Kak Hayku. PabGotsl I. Menpens, I'. ne
®pusa, T. Moprana. Posnb oredecTBEHHbIX Y4YEHBIX B pa3BUTHM TeHetuku. Paborsr H. K.
Komnbmora, H. 1. BaBunona, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeepa-Pecosckoro.

OCHOBHbBIE T€HETUYECKHUE TOHATUSI U CUMBOJIbI. | OMOJOTHYHBIE XPOMOCOMBI, aJlIeIbHbIE
TeHbl, aJbTEPHATUBHBIC NPHU3HAKH, JOMHUHAHTHBIA W PEIECCUBHBIA MPHU3HAK, TOMO3HIOTA,
reTepo3UroTa, 4ucTas JIMHUSA, THOPUABI, TeHOTUN, (eHoTurn. OCHOBHBIE METOIbl TE€HETHKHU:
rUOPUA0IOTHYECKHUM, IUTOIOTUYECKHI, MOJIEKYISIPHO-TE€HETUYECKHI.

JleMoHCTpanuu

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

Tabmuipl U cxembl: «MeToIbl TeHETUKNY, «CXEMBI CKPEIIMBAHUS.

JlabopaTopnasi pa6ora «/[po3oduiia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpeuruBanue. I[lepBeiii 3akoH MeHaens — 3aKOH eIUHOOOpasus
rudpuaoB nepBoro nokosjeHus. IlpaBuno nomuHupoBanus. Bropoil 3akoH Menzaens — 3akoH
paciieruieHus mpu3HakoB. [luTonoruyeckre OCHOBBI MOHOTHOPUTHOTO CKpeluBanus. [ umoresa
YHUCTOTHI TaMeT.

AHanu3upytoniee  ckpemuBaHue.  [IpoMexyTOuHBIE ~ XapakTep  HaclleJOBaHUA.
PacmierieHne npru3HakoB IPU HEMOJIHOM JOMUHHUPOBAHUHU.

Jurubpunnoe ckpemuBanue. Tpetuit 3akoH MeHaens — 3aKOH HE3aBUCHMOTO
HacJe0BaHus Mpu3HaKoB. [{uTomornyeckne OCHOBBI TUTHOPHUIHOTO CKPEITUBAHHS.

Cuennennoe HacienoBaHue npusHakoB. Paboter T. Moprana. CriernieHHOe HacleI0BaHNe
T€HOB, HAPYIIEHUE CLETUICHUS MEXAY F'€HaMu. XPOMOCOMHAasl TEOpPHUs HACJIEICTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIH MEXAHU3M OIPEAENICHUS Moja. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbIM MoJ. ['eHeTmyeckas CTPYKTypa NOJIOBBIX
xpomocoMm. HacnegoBanne Npu3HAKOB, CHETUIEHHBIX € ITOJIOM.

I'enoTun kak 1enoctHas cucrema. [lmeloTponus — MHOXKECTBEHHOE ACHCTBUE T€HA.
MHoXecTBEeHHbIN ajuienu3M. B3aumopeiicTBue HeayuieNbHBIX TeHOB. KOMIJIEeMEHTapHOCTb.
Onucras. [Tonumepus.

I'eHeTMYECKUN KOHTPOJb DPA3BUTHUS pACTEHUM, >KUBOTHBIX M YEJIOBEKa, a TaKXKe
(U3HOIOTUYECKNX TPOIECCOB, TIOBEACHUS W KOTHUTUBHBIX (yHKIui. [eHeTHmueckue
MEXaHU3Mbl CHMOMOTEHE3a, MEXaHU3Mbl B3aMMOJCHCTBHUS «XO3SMH — TApPa3UT» U «XO3SIHH —
MUKpOOHOMY. ['eHeTHUYecKre acreKThl KOHTPOJIS M U3MEHEHHUs HACJIeACTBEHHON nH(popManuu B
MOKOJIEHUSIX KIETOK U OPTraHU3MOB.



JleMoHCTpauMu

IToptpersr: I'. Menpnens, T. Mopras.

Tabmuupl u cxemsl: «I[lepBblii 1 BTOpOW 3akoHBI MeHaens», «Tpetuit 3akoH MeHuemns»,
«Ananuzupymoliee ckpeuBanue», «Henonnoe noMunnpoBanue», «CLEIIEHHOE HACIEI0BaHUE
MIPU3HAKOB y Mpo3oduibl», «I eHeTrka momnay, «Kapuotun yenoBekay, «Kapuotun apo3ohuisn,
«Kapuorun ntuub», «MHOKECTBEHHbBIN AJTIENU3M», «B3anMo1eiicTBUE T€HOBY.

OOGopynoBaHue: MOJETb IS IEMOHCTPAIIMK 3aKOHOB €IMHOO00pa3us THOpUIOB TEPBOTO
MOKOJICHHSI M PACUIEIUICHUS IPU3HAKOB, MOJEIb ISl JEMOHCTPALMM 3aKOHA HE3aBUCUMOIO
HAaCJICIOBAHUS IPU3HAKOB, MOJICIIb JJIsl IEMOHCTPAIlMU CUEIUICHHOTO HACJIEIOBAHUS TPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpotpenapar: «/po3zodpunar.

IIpakTuyeckass pa6ora «3ydeHune pe3yIbTaTOB MOHOTHOPUIHOTO CKPCUIUBAHUS Y
JPO30(UITBD».

IIpakTuyeckas paGora «/3ydyeHue pe3yabTaTOB AUTHOPUIHOTO CKPEIIMBAHUSA Y
TPO30(HITBD».

Tema 13. 3akoHOMepPHOCTH U3MEHYNBOCTH

BsanmopnelictBie TreHotuna u cpeabl nmpu (GopMupoBaHuH (eHOoTHNa. V3MEeHUYMBOCTH
npu3HakoB. KadecTBeHHbIE W KOJMYECTBEHHBbIC NpPU3HAKWM. Buasl WM3MEHYMBOCTHU:
HEHACJICICTBCHHAsI M HACJICACTBEHHAS.

MoaudukanoHHass U3MEHYMBOCTh. Poib cpeasl B popMUpPOBAHUU MOIU(PUKAIIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannoHHsll psii M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOAM(PUKAIIMOHHON U3MEHUYUBOCTH.

I'eHoTunueckas HW3MEeHYMBOCTH. CBONMCTBA TICHOTHIIMYECKOM M3MEHYUBOCTH. Bujbl
TeHOTUITUYECKOW N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTtuBHas M13MEHUYMBOCTh. Melo03 U MOJIOBOM MPOIECC — OCHOBA KOMOMHATHUBHOMN
M3MEHYUBOCTU. POsTh KOMOMHATUBHOM M3MEHUYUBOCTH B CO3JJaHUHM T€HETUUYECKOTO pa3HOOOpa3us
B IpeJieNiax OJHOTO BHJIA.

MyTtanioHHas W3MEHYMBOCTb. BHIBI MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTallMH. SIMepHBIE W IUTOIUIA3MATHYECKHUE MYTAIUU.
Comaruueckre W MOJOBble MyTaluud. [IpuunMHBI BOSHUKHOBEHUS MyTaluil. MyrareHel U HX
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOTO Tpoliecca. 3aKOH TOMOJOTHUYECKHUX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBuioB). BHesnepHas HW3MEHUHMBOCTH U
HACJIEACTBEHHOCT.

Onueenemuxa U 3MUSEHOMUKA, POJb INULEHEMUYECKUX (HaKmopos 6 HAC1e008aHuU U
UBMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOB Y OPSAHUIMOS.

JleMoOHCTpanun

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

Tabmuiel U cxembl: «Buasl W3MEHUUBOCTHY, «MoaudukanmoHHas W3MEHUHUBOCTHY,
«KoMOMHATHBHAs  H3MEHYMBOCTDY, «Meiio3y, «Om1010TBOPEHUEY, «I'eHeTHUECKIE
3a00JIeBaHUS YeIIOBEKay», «BUIbpl MyTammii.

OOGopynoBaHue: >KHBbIE W TepOapHBbIC HK3EMIUISIPhl KOMHATHBIX PACTEHUU, PHUCYHKH
(ororpadun) )KUBOTHBIX C PA3TUYHBIMUA BUJAMHU U3MEHUYUBOCTH.

Jladoparopnasi pabora «lcciemoBaHwe 3aKOHOMEPHOCTEH  MOAMGUKAITMOHHON
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUALMOHHOW KPUBOW.

IIpakTuyeckasi pa6ora «Mytamnuu y 1po30Q sl (Ha TOTOBBIX MUKpPOITpENapaTax).

Tema 14. I'eHeTHKA Ye/i0BEKA

Kapuotun uenmoBeka. MexayHapoaHas MporpaMma HCCIEIOBaHHUS T€HOMa 4YeJlOoBeKa.
MeTobl U3YYEeHUS TEHETUKH YENIOBEKAa: TeHEATOTHYeCKUi, ONM3HEIOBBIN, [UTOTCHETHICCKHIA,
MOMYJISIIUOHHO-CTATUCTUYECKUIM, MOJIEKYIsIpHO-TeHEeTUYeCKuid. COBpPEMEHHOE OMpeIesICHUE
TE€HOTHIIA: TOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM 4Kciie ¢ moMoupio [11P-
ananm3a. HacneactBennbie 3a00sieBaHus YeloBeKa. [ eHHbIE 1 XpOMOCOMHBIE OOJIC3HH YeIOBEKA.
bone3nn ¢ HacneaCTBEHHOM MNPEApaCIOIOKEHHOCThI0. 3HAUYEHHWE MEAMIIMHCKONW TE€HETUKH B



NPEIOTBPALICHUH M JICYEHUU TeHETUYECKUX 3a00JieBaHUI dYenoBeka. MeauKo-TeHeTH4YecKoe
KOHCYJIbTHpOBaHUE. CTBONOBBIC KJIETKU. [IoHATHE «T€HETUUYECKOTO Ipy3a». DTHUECKUE aCIEKThI
UCCJIEIOBAaHUM B 00JIaCTH peAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enerndeckue (HakTOPHI MOBBIMICHHOW YYBCTBUTEIHHOCTH YEJIOBEKAa K (PH3UUYECKOMY U
XMMUYECKOMY 3arpsA3HEHUIO OKpYyKawlled cpeabl. ['eHeTnueckass MpeapacroioKeHHOCTh
YEJI0BEKA K MATOJOTUSM.

JdemMoHcTpauMu

Tabmuner u cxembl: «Kapuotum denoBekay, «MeToabpl M3Y4YCHHs] TCHETUKH YEIOBEKay,
«"eneTnueckue 3a00JI€BaHUS YEIOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U aHAIU3 POAOCIOBHOIN.

Tema 15. Cesiekniusi OpraHu3MoB

JlomecTukanus U ceneknus. 3apoXkACHHUE CEeNEeKIUM U JoMecTukauuu. Yuenue H. U.
Bapunosa o LleHTpax mpoucxoIeHus 1 MHOrooOpa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3/JIaHMHM COPTOB pacTeHWW U mnopoa KuBOTHbIX. CopT, mopoja, ImTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HacieAcTBeHHOM m3meHunBocTy H. V. BaBuiioBa, ero 3nauenue ajis
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekinoHHOM paboThl. MIcKyccTBeHHBIN 0TOOP: MacCOBBIN U MHIMBUYaTbHBIM.
Oranbl KOMOWHAIIMOHHON CeJIeKIuH. VIcTbITaHue MPOU3BOAUTENCH MO MOTOMCTBY. OTOOp 1O
TEHOTHUITY C IMTOMOIIBIO OIIEHKU ()EHOTHIIa TOTOMCTBA U OTOOP IO TEHOTHUITY C IIOMOIIBIO aHAN3a
JHK.

HckyccTBEeHHBI MyTareHe3 Kak METOJ] CENEKIHMOHHOW paboThl. PamuanuoHHbIl U
XUMUYECKHA MyTarcHe3 KaK WCTOYHHK MYTallMid y KYJbTYPHBIX (OPM OPraHu3MOB.
Hcnonp30BaHWe TEHOMHOTO pEJAKTUPOBaHHUS M MeTOoA0B pekomOmHaHTHhIX JIHK mns
MOJTYYEHHS UCXOAHOTO MaTepralia JIJIsl CEEKIUH.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuOpuan3anus. bBIM3KOPOICTBEHHOE
CKpelIuBaHue, uin nHOpuaAuHT. Hepo/icTBeHHOE CKpellMBaHue, WM ayTOpuauHr. ['erepo3uc u
ero mnpuuuHbl. Vcmonb3oBaHue rerepo3nca B ceneknuu. OtTmanéHHas TUOpHUIU3ALUA.
[Ipeononenne Oecruioausi MEXKBHIOBBIX THOpUIOB. JlOCTHMIXKEHUS CENEKIIMH pacTeHUH u
JKUBOTHBIX. «3€1EéHAsl peGoNtoOYUsLy.

CoxpaHeHHE U U3YYCHHE TE€HETHYECKHUX PECypCOB KYJIbTYPHBIX PACTCHHN W HX JUKUX
poauyeil sl CO37aHMs HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp. HM3)yueHue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcami CelbCKOX03AUCMBEHHbIX U NPOMbLCA0GbIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUIeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM YUcie ¢ NPUMeHeHUeM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHULl, Nepedosblx uoel u
NePCneKmueHbIX MEXHOI02UIL.

JleMoOHCTpaLun

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

Tabmuie! 1 cxembl: «L{eHTpBI MPOUCXOXKICHHUS U MHOTO00pa3us KyIbTYPHBIX PacTCHUI,
«3aKOH TOMOJIOTMYECKUX PAJIOB B HACJIEICTBEHHOW HM3MEHUYMBOCTH», «METOIbI CENEKIUN»,
«Otnanénnas rubpuanzamsy, «MyTareHes3y.

Jladoparopnasi pa6ora «/3ydeHne COpTOB KyJbTYPHBIX PACTEHUN M TOPOJ JOMAIITHUX
JKUBOTHBIX).

JlaGoparopHas padora «/3yueHue MEeTO0B CEIEKIIMU PACTEHUIN.

IIpakTyeckas padora «IIpuBuBKa pacTeHUII».

Ikekypeusi «OCHOBHbIE METO/BI M JIOCTHKEHUS CEJIEKIIMM PAacCTeHH U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (DepMy, COPTOUCIHBITATEIbHBIA YJYacCTOK, B TEIIUYHOE
X035IHCTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

Tema 16. BuoTeXHOJIOTHA ¥ CHHTeTHYeCKasi OHO0JI0THS

OOBeKTHl, HCIONb3yeMble B OHOTEXHOJOTMHM, — KIJIETOYHbIE U TKaHEBbIE KYJbTYpHI,
MUKpPOOPTaHU3MBI, HUX XapaKTepUCTUKA. TpaauilMOHHAas OWOTEXHONOTHs: XJjebOoredeHue,



HOJIy4eHUE KUCIOMOJIOYHBIX IPOAYKTOB, BUHOAEINE. Mukpoouonornyeckuii cure3. OObeKThI
MHUKPOOHOIOTHYECKUX TeXHOMOTUi. [Ipon3BoAcTBO Oesika, aMMHOKHUCIIOT U BATAMUHOB.

Co3aHue TEXHONOTMM M MHCTPYMEHTOB  LICJICHAIPaBICHHOIO  M3MEHEHUs U
KOHCTPYMPOBAHHUs T€HOMOB C LIEJIbIO IOJyYE€HUsI OPTaHU3MOB M UX KOMIIOHEHTOB, COJEP KAIIUX
HE BCTpEYaroIuecs B IpUpoie ONOCHHTETUYECKHE ITYTH.

Kiterounass umHxeHepus. MeToapl KynbTypbl KIETOK M TKaHEHM PacTCHUM MU KUBOTHBIX.
Kpunobanku. Comarnueckass rudpuausanuss U comatudeckuid smOpuoreHes. Vcnosb3oBaHue
ralIOuoB B CEINEKUUU pacTeHUi. [lonyuenue MOHOKIOHANbHbIX anmumen. Fcnonvzosanue
MOHOKNOHANbHBIX U NONUKIOHANLHLIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMS SIHWLEKIETOK W KIOHUPOBAaHUE JXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KJIETOK. Texnonocuu 0300po6nenus, KyIbMmueUpo8aHusi U MUKPOKIOHANbHO20 PAZMHONCEHUS.
CeNbCKOXO3AUCMBEHHbIX KYAbMYP.

XpOoMOCOMHasl M T'eHHas MH)KeHepHs. VICKyCCTBEHHBIN CHHTE3 IeéHa U KOHCTPYMPOBAHHE
pexomOunantHeix JHK. Cosdanue mpanceennvix opeanuzmos. JlocTuxeHUs U NEPCHEKTUBBI
XpPOMOCOMHOM M TE€HHOW MH)KEHEpUH. OKOJOTMYECKHE M ITUYECKHE MpoOJIeMbl TE€HHOM
WHKEHEPUH.

Menununckue 6uorexnosnoruu. [loctrenomuas mudposas meaununa. ITI[P-nmuarnocTuka.
MeTaboI0oMHBIN aHaTTN3, TEHOIEHTPUYECKUI aHaIM3 MIPOTEOMA YEJIOBEKA JIJISl OLEHKH COCTOSHHS
ero 370poBbs. lcmonb3oBaHUWE CTBOJOBBIX KJIETOK. TaprerHas Tepanus paka. 3D-
OnommxeHepusi s pa3pabOTKH  (QyHJAaMEHTAJIbHBIX OCHOB MEIWIUHCKUX TEXHOJOTHIA,
CO3/1aHUSI KOMIUIEKCHBIX TKaHEH CoYeTaHWeM TEXHOJOIMi TpPEXMEpPHOro OMONpPUHTHHIa M
ckaddonarHTa U PeIIeHNU 33a]a49 ePCOHATN3UPOBAHHON METUIHEI.

Co3naHue BEKTOPHBIX BaKIUH C IEJIbI0 OOecCledeHrnss KOMOMHHMPOBAHHOW 3alUThl OT
Bo30ynuteneit OPBU, ycTaHoBieHHe MOJEKyJIsSpHBIX MeXaHU3MOB (yHKunoHupoBaHus PHK-
CoJiep KallX BUPYCOB, BBI3BIBAIOIINX 0CO0O0 OIMacHbIe 3a00J1€BaHMs YeNIOBEKa U )KUBOTHBIX.

JleMoOHCTpaLun

Tabmuubt u  cxemsl: «/cnonb3oBaHME  MHUKPOOPTraHM3MOB B IPOMBIIIICHHOM
IIPOU3BOACTBEY, «KileTouHass nHKeHepHst», «I eHHas HHKEHEepUs».

JlaGopaTopHas padora «/I3yuyeHre 00bEKTOB OMOTEXHOIOTHUY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKCeKypeust «bHOTEXHOIOrNs — BayKHEHIIAsk IPOU3BOANUTENBHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOIHYECKOE MPOU3BOICTBO).

11 KJIACC

Tema 1. 3apoxaeHue ¥ pa3BUTHE IBOJIOIUOHHBIX NPeACTABJIEHUA B OM0JI0THH

OpomtonmonHas Teopus Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHMU3Ma. JKu3Hb
W Hay4Has JearenpbHocTs Y. JlapBuHa.

JBuwxymue cuiael 2Bomronuu  BuAoB no Y. JlapBuHy (BbICOKas MHTEHCUBHOCTb
pPa3MHOXKEHUS OpraHU3MOB, HAacleJACTBEHHAas HM3MEHYMBOCTh, OOphOa 3a CyIIeCTBOBaHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunrerndyeckoid Teopun 3Bosounu (CTI). HeliTpanbHas Teopust HBOJIOLUH.
CoBpeMeHHas HBOJIOLMOHHAs OMOIOTUs. 3Hau€HHE IBOJIOLUOHHONW Teopuu B (HOpMUPOBAHUU
€CTECTBEHHO-HAyYHO! KapTUHBI MUPA.

JleMoOHCTpanuu

[Toptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, O. XK. Cent-Unep, XK. Kriosse, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, Jx. Xonaeitn, J. K. benses.

Tabmumpl u cxemsl: «Cuctema >xuBoil nmpupoasl (o K. Jluauaer)y, «JlecTHHIa KUBBIX
cymectB (mo Jlamapky)», «MexaHusm (opMUpOBaHHS NPUCHOCOONICHUH Yy pacTeHHd u
XKUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapmipyra myremectsus Y. lapsunay, «Haxoaku Y.
HapBuna», «®Popmbl 60pbOBl 3a cymecTBoBanue», «llopoasr romy6Geit», «MuoroobOpasue



KYJIbTYPHBIX (popM KamycTel», «[lopoabl JOMaIIHUX KUBOTHBIX», «CxemMa 00pa3oBaHUs HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHMS IBMXKYLIUMX CHUJI 3BOJOLUN», «OCHOBHBIE
MOJIO’KEHUSI CHHTETUYECKOM TEOpUU HBOITIOLIUNY.

Tema 2. MukposBosonus 4 eé pe3yabTaTbl

[Tomymsiust Kak sJeMeHTapHas eAuHuna 3Bomonuu. CoBpeMEHHbIE METOJbI OLEHKU
TeHETHYECKOT0 pa3Ho00pa3us v CTPYKTYpPHI MonyJssiiuii. i3mMenenune reHodoH 1a MONMyIsIIuN Kak
3JIEMEHTAapHOE SBOJIIOIIMOHHOE SIBJICHHE. 3aKOH reHeTudeckoro paBHoBecus JIkx. Xapnau, B.
Baitn6epra.

DOnemeHTapHble (PaKTOpbl (IBIXKYIIME CHJIbI) HBOJMIOUMHU. MyTallMOHHBINA Mpolecc.
KomOunatuBHass m3MeHUMBOCTh. Jlpeli TreHoB — ciryyaiiHble HEHANpPaBICHHBIE W3MEHEHHUS
YacTOT a/ulesie B momymsnusax. O(dekT ocHoBaTens. Ipgexm OymvLIOUH020 20PIbIUKA.
CHuoicenue eenemuuecko2o paznoobpaszus: npudunel u cireocmeus. Illpossnenue 3¢pgexma
Opetiha 2eHoé 6 Oonvuwux u manvlx nonyaayuax. Murpauuu. M3omauus MNOMyISUAMR:
reorpaduyeckas (IpoCTpaHCTBEHHAs ), Onoornyeckas (penpoyKTUBHAS ).

EctectBeHHbIil 0TOOp — HampaBistomuii ¢gaxtop 3Boitouud. POpMBI €CTECTBEHHOIO
oTOopa: NBWXKYIIMK, CTaOWIM3UPYIONIMHA, pa3phIBaOMMi (qu3pynTuBHEI). [lonoBoit oTdop.
Bo3HUKHOBEHHE U 3BOJIOIHS COLUATBHOTO MOBEACHUS KUBOTHBIX.

[TprcnocoO0aeHHOCT, OPraHU3MOB KakK pe3yJibTaT MHUKPO3BOJIOLMU. Bo3HHMKHOBEHHE
MpUCTIOCOOIeHH y opraHu3MoB. Apomopdo3sl U uanoaaantanuu. [Ipumeps! npucrnocoOneHuit
y OpraHm3MoB: Mopdonorndeckne, (QHU3NOIOTHYECKHE, OWOXMMHUYECKHE, MOBEICHUECKHE.
OTHOCUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepuu u cTpykrypa. BupooOpa3zoBaHue Kak pe3yibTaT MUKPOIBOIIOLUHU.
W3onsauuss — xiaroueBoil ¢akrtop BupooOpazoBanus. I[lytm u cmocoObl BHI000pa3oBaHUS:
ajuionatpuieckoe  (reorpaduyeckoe), CHUMMATPUUECKoe (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monuruionnM3anus, rudpuau3anus). JMreabHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl GopMHUpOBaHHS OMOIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BOMrOnMOHHOM OuojorMM B pa3paboOTKE HAay4yHBIX METOJOB COXPAHEHUS
O6unopa3zHooOpazusi. MUKpPOIBOMIONUS M KOABOJIOLMS MapasUTOB M HMX X031€B. MeXaHU3Mbl
dbopMUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JleMoOHCTpaL U

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

Tabmuupe! 1 cxembl: «MyTallMOHHAs U3MEHYUBOCTHY, «[lonmynsnuoHHas CTpyKTypa BUa,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBwKylue CHIBI  3BOJIOLHNY,
«OKoyornyeckas M30JSLMS MOMYJSIIUM ceBaHCKOM ¢openn», «l'eorpadudeckas H30IALUSL
JMCTBEHHUIIBI CUOMPCKOM M JTMCTBEHHMIIBI JaypcKoit», «[lomyssiiMoHHbIE BOJIHBI YUCIEHHOCTH
XUITHUKOB H KepTB», «(CxemMa JeHCTBHS €CTEeCTBEHHOro oT0opa», «Dopmbl OOprOBI 3a
CYILLIECTBOBAHHEY, «uaycTpuanbHbIi MEJIAHU3M», «Kussie UCKOIIaeMbIe»,
«ITokpoBUTENbCTBEHHAs OKpacka >XHMBOTHBIX», «lIpenympexnaromas oOKpacka MKUBOTHBIXY,
«Puznonoruueckue agantanun», «I[IprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kpurepun Buga», «Bunpel-nBoitnukn», «CTpykTypa BHAa B mnpupoae», «CrocoObl
BugooOpa3oBanus», «l'eorpaduueckoe BHmoOOOpazoBaHMe TPEX  BUAOB  JIAHABILIEH,
«DKosornyeckoe BUI000pa3oBaHKEe BUAOB cHHUL, «[lomummounsl pacrenuit», «KamycTHO-
peneuHblii THOpUI.

OGopynoBanue: repOapul pacTeHUM, KOJUICKIIMM HACEKOMBIX, Yydelia MTUIl U 3BEpei C
OpUMEpaMHu Pa3InYHBIX MPHUCIIOCOOJICHHM, Yydyena NTHUIl ¥ 3Bepeil pa3HbIX BHJIOB, repOapuu
pacTeHui OJIM3KUX BHUJIOB, 00PA30BABIINXCS PA3IMYHBIMHU CIIOCOOAMHU.

JlaGopaTopnasi paboTa «BbIsSBICHIE U3MEHUYNBOCTH Y 0COOCH OJTHOTO BUIAY.

Jladoparopnasi paGora «[IpucrnocobseHuss OpraHM3MOB W WX OTHOCHUTEJIbHAs
[EIeCO00PA3ZHOCTHY.

Jladoparopnasi padora «CpaBHEeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bo/onusi M e€ pe3yJbTaThl



Metoasl n3ydeHuss MakpodBoJronnu. I1aneoHTonornueckre MeToAbl U3y4€eHUs IBOJIIOLINN.
[Tepexonnbie HOpMBI U PUIIOTEHETUYECKHUE PSIIIBI OPTaHU3MOB.

buoreorpaguueckue Metonsl uszydeHus osBomonuu. CpaBHeHue ¢uiopel U (payHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpaduyeckue odnactu 3emiau. BUIbl-9HIEMUKN U PETUKTHI.

OMOPHOJIOTHYECKUE U CPaBHUTENBHO-MOP(]OIOrnYeckre METO[bl M3YyYEHMs SBOJIOLMH.
['eHeTnyeckue MEXaHU3MbI 3BOJIOLMU OHTOTE€HE3Aa U IOSIBICHMS SBOJIIOIMOHHBIX HOBILECTB.
I"'oMostornyHble ¥ aHAJIOrM4YHbIE OpraHbl. PynuMeHTapHble OpraHbl U aTaBU3Mbl. MoneKyIsspHO-
TreHEeTHYeCKHe, OHOXMMHUYECKHMEe ¢  MaTeMaTH4YeCKUe METOJbl  M3YUCHHs  HBOJIOIUH.
I"'omonoruynsie reHsl. COBpEMEHHBIE METOBI IOCTPOEHUS (PHIIOT€HETUYECKHUX JIEPEBbEB.

XPpOMOCOMHBIE MYTallU1 U SBOJIIOLIMSI TEHOMOB.

OO0mme 3akoHOMEpPHOCTH  (MpaBWia) JBOMONUH.  [lpunyun  cmeusvl  yHKYUi.
HeoOpaTtumocTs 3Bosoninu. AnantuBHas paguanus. HepaBHOMEPHOCTH TEMITOB 3BOJIIOLUH.

JdeMoHcTpannn

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

Tabnuupl u cxembl: «PUIOreHETUYECKUH Psil JIOIAAN», «APXEONTEPUKC, «3BEpo3yObIe
suiepsl», «Crerouedansy, «Punnodurer», «CeMeHHbIE MAaNOPOTHUKNY, «buoreorpadudeckue
30HBI 3emin», «/lpelid koHTUHEHTOB», «PenmukThl», «HauanbHble craguu 3MOPHOHATIBHOIO
pa3BUTHUSI  TNO3BOHOYHBIX  JKMBOTHBIX»,  «['OMONOrMuYHbIE U  aHAJIOIMYHBIE  OpIaHbI»,
«PynumenTs», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBI ueOBEKa W IIUMIAaH3e», «lIaBHBIE
HaIpaBJICHUS 3BOIIONHNY, «O0IIHe 3aKOHOMEPHOCTH SBOITIOLIUNY.

OO6opynoBaHue: KOJJIEKLMH, TepOapuu, MYJSKM HMCKONAeMbIX OCTAaTKOB OPraHHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYIAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxosxkaeHue u pa3BuTHe )KM3HU HA 3emJie

HayuHble rumore3bl MpPOMCXOXAEHUS KM3HM Ha 3emie. AOHOreHe3 M MaHCHEepMus.
JloHayuHble TpPEICTaBICHMUSI O 3apOXKACHUU JKU3HMU (KpealuuoHM3M). ['mmore3a MOCTOSIHHOTO
camo3apOo>KJIeHUs KU3HU U €€ onposepkeHue onbitaMu @. Penn, JI. Cnamnannanmy, JI. [lactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHOBHBIE ATalbl HeOpraHuyecKkoi »Bostonuy. [InanetapHas (reonoruyeckas) SBOJOLUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB W3 HEOPraHUYECKHX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue monumepoB u3 MoHoMepoB. KoarepBatHas
runore3a A. W. Omnapuna, rumote3a nepBuyHoro OynboHa Jx. XomjaelHa, reHeTnyeckas
runote3a I'. Mémnepa. PuGosumsr (T. Yek) u runoreza «vmupa PHK» V. Tunbepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE TPOTOKJIETKH.

Hctopuss 3emnum u Meroabl €€ wu3ydeHus. lckomaeMbple OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OTHOcUTeNnbHAass M aOCONIOTHAsE  T'€OXPOHOJIOTHSI.
['eoxpoHoOIOrMUecKas Kasa: 30Hbl, 3pbl, IEPUOBI, JTTOXH.

HauanpHble sTanbl opranuyeckoil sBomonuu. [losiBieHrne M 3BOMIONUS MEPBBIX KJIETOK.
Oomonuss MeTabonu3Ma. Bo3HukHOBeHHME mepBbIX 3KocucTeM. CoBpeMEHHblE MHUKpPOOHBIE
OMOIMIEHKM KakK aHajor mnepBbiX Ha 3emiie coobmectB. Crpomaronutsl. [IpokapuoTsl u
9YKapUOTBHI.

[TpoucxoxaeHue sykapuoT (cUMOMOreHe3). DBOJIIOIMOHHOE MPOUCXOKACHHE BHUPYCOB.
[TpoucxoxaeHne  MHOTOKJIETOYHBIX  OpPraHU3MOB. DBO3HHKHOBEHHE  OCHOBHBIX  T'PYII
MHOTOKJIETOYHBIX OpPTraHU3MOB.

OcHOBHBIE 3Tamnbl 3BOJIIOLMU BBICIIUX pacTeHui. OCHOBHBIE apoMOp(03bl pPaCTCHHUH.
Beixon pacrtenuii Ha cymy. I[losBneHne CHOpOBBIX pPAacTEHW W 3aBOCBAHWE HMM CYIIH.
CemeHnHble pacteHus. [IponcxoxkaeHne HBETKOBBIX PaCTEHUH.

OcCHOBHBIE 3Talbl 3BOJIOLMU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl >KUBOTHBIX.
Bengckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX THIOB. IlepBble XOpI0BbIe
KUBOTHBIC. J)KH3Hb B BOJIe. DBOJIOIMS MMO3BOHOYHBIX. [Iponcxoxaenne aMPpuOuii U penTuiIni.



[Tpoucxoxaenne miekonuTarommx W OTUI. [lpuHIMD KitoueBoro apomopdoza. OcBoeHUe
0€CI103BOHOYHBIMH 1 [T03BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazBuTue *u3Hu Ha 3emiie 110 ApaM U MEPUOIaM: apXxeH, MpOoTepO30H, MaIe030i, ME3030i,
KaifHo30M. OOmias XapakTepHCTHKa KIUMaTra W TeOoJOrMYecKux mnpoueccoB. llosBrnenue u
pacuBeT XapaKTEepPHBIX OPraHU3MOB. YTJIe00pa3oBaHUE: €ro YCJIOBHS U BIUSHUE Ha Ta30BBIN
cocTtaB aTMoc(hepsl.

MaccoBble BBIMUpAHUSI — HKOJIOTMYECKHE KPHU3HCHI Mpouuioro. IIpuumHbl U ciencteus
MaccOBBIX BbIMUpaHUil. COBpEeMEHHBIN IKOJOTHUYECKHH KpU3HC, ero ocoOeHHocTu. IIpobiema
coxpaHeHHs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucTeMa OpraHuyeckoro mupa. [IpuHIUIBEI KiIaccu(UKAUN OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPIraHU3MOB.

JleMoOHCTpaL U

[Toptpets: ®@. Penu, JI. Cnannanuanu, JI. ITactep, M. . MeunukosB, A. . Onapun, JIx.
Xonaeitn, I'. Mémnep, C. Munep, I'. IOpu.

Tabmune! u cxembl: «Cxema onbita @. Penu», «Cxema onbita JI. [TacTepa mo u3yueHuro
camo3apoxxJeHust xu3zHm», «Cxema omnbita C. Musepa, I'. FOpu», «OTansl HeopraHuueckon
3BOIIOLMNY, «l'eoxpoHosiornueckas mkana», «HadanpHble 3Tanbl OpraHUYECKOH SBOJIOLUN,
«Cxema o00pa3oBaHUsI DJYKapuoT MyTéM cUMOHMOreHe3a», «CucreMa J>KUBOW MHPUPOIBD),
«Ctpoenune Bupyca», «Apomophosbl pacTeHHil», «PuHHOPUTB), «OIHOKIETOUYHbBIE
BOZOpOCIN», «MHOIOKJIETOYHBIE BOIOpOCHN», «Mxm», «llamoporHukm», «l'0o0ceMeHHbIE
pacteHus», «Opranbl LBETKOBBIX pacTeHui», «Cxema pa3BUTUS >KUBOTHOTO MHUpPay,
«ApomMopo3sl  KHBOTHBIX», «lIpocreiimme», «KumeunononoctHsie», «llmockue dYepBu»,
«YeHucToHOTHEY, «PbIOBIY, «3EMHOBOHBIEY, «IIpecmbikaroniuecs», «[Ituisy,
«Munekonuraromuey, «Pa3BuThe JKH3HM B apXeHCKou odpe», «Pa3BuTMe IKHM3HHM B
IIPOTEPO3OMCKON 3pe», «Pa3BUTHE KHU3HU B IAJCO30MCKOM dpey», «Pa3BuThe KU3HU B
Me3030MCKOil 3pe», «Pa3BuTHe KU3HM B KaillHO30HCKON »spe», «CoBpeMeHHas cucrema
OpPraHUYECKOTO MUPa».

OOGopynoBanue: TepOapu pacTEHUW pPa3TUYHBIX OTIEIOB, KOJUIEKIIMH HACEKOMBIX,
BJIQKHBIE IIpENapaThl >KMBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUIEKIIMM HIJIOKOKHX, CKEJIETHI
MO3BOHOYHBIX JKMBOTHBIX, 4Yydeja NTHUIl U 3BEped, KOJUIEKIMH OKaMEHEJIOCTEH, IOJIEe3HBIX
HCKOIIAEMBIX, MYJISIKH OPIraHUYECKUX OCTATKOB OPTaHU3MOB.

BupryanbHaa snaGopatopHasi padora «MonenupoBanue onbiToB Muniepa—tOpu mo
U3y4EHHIO a0MOT€HHOI0 CHHTE3a OPIraHUYECKUX COeIMHEHUH B IEPBUYHOM aTMOchepe.

JlaGopaTropHasi pabora «l/3ydeHHME W ONHCAHME HWCKOMAEMbIX OCTAaTKOB JPEBHUX
OpPraHU3MOB.

IIpakTuyeckas padora «M3yueHne ocoOEHHOCTEH CTPOEHHS pPACTEHUH Ppa3HbBIX
OTJIEJIOBY.

IIpakTuyeckas padora «3yueHue ocoOOEHHOCTEH CTPOEHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxkaenue 4e10BeKa — aHTPONOreHe3

Paznensl u 3agaun aHTpONOJAOTrUM. MeTOo Il aHTPOIOJIOTHUH.

CraHOBJIEHME TIPEACTABIEHUN O NPOMCXOXKJIECHUM YEJIOBEKA. PenuruosHsle BO33pEHUS.
CoBpeMeHHbIE HAYYHbIE TEOPHH.

CxoncTtBo  uenoBeka ¢ JKMBOTHBIMH. (CHCTEMaTHMUECKOE IIOJIOKEHHE  YEJIOBEKa.
CBuzerenbcTBa CXOACTBA YEJNOBEKAa C JKMBOTHBIMH: CPaBHHUTEIbHO-MOp(]oIoruueckue,
IMOpHONIOTHYECKUE, (UZHOIOTO-OMOXUMHUYECKUE, TOoBeAeHYecKue. OTIMYus 4YeloBeKa OT
KUBOTHBIX. [IpAMOX0/I€HNE U KOMIUIEKC CBA3aHHBIX C HUM NPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3ra ¥ BTOPOM CUTHAJIbBHOW CHUCTEMBI.

Hewkymme  cuiabl  (PakTOpel)  AaHTPOIOreHe3a:  OWOJOTHYECKHE,  COIHMAIbHBIC.
CooTHoleHre OUOJIOTUYECKUX U COLMANIBHBIX (DPAKTOPOB B aHTPOIIOTCHE3E.

OcCHOBHBIE CTaJMU aHTpoIoreHe3a. PaHHMEe 4enoBekooOpa3Hbie 00e3bsHBI (MPOKOHCYJIHI)
U paHHHE TOHTUIBI — OOIIUE MPEIKH YeTTOBEKOOOPa3HBIX 00€3bsiH U JIOJICH. ABCTPATIONUTEKUA —



JIBYHOTHE MpenKu JiroAeil. YeloBek yMelbld, MepBble M3TOTOBICHHUS Opynuil Tpynaa. YenoBek
IPSIMOXOJISAIINI 1M TIEPBBIN BBIXOJ Jitojel 3a mpeaensl Adpuku. YenoBek reinenboeprekuii —
o0uIMii mpeoK HeaHJePTaIbCKOTO YeIOBeKa U YelloBeKa pa3yMHOro. YenoBek HeaHepTaibCKuit
KAaK BHJI JIIOJEH XOJOJHOIO KiIMMara. YeloBeK pa3syMHBIA COBPEMEHHOIO THUIIA, JIEHHCOBCKUUI
YeJIOBEK, OCBOGHHE KOHTUHEHTOB 3a npenenamu Adpuku. [laneoreneruka u najieoreHOMHKA.

OBOJIIOLMSA COBPEMEHHOI'O ueloBeKa. EcTecTBEHHBI OTOOp B MONYJSALUAX 4YEJIOBEKA.
Myranuonsslit porecc U noaumopdusm. [lomynsiuoHHbIe BOIHBI, Ipeii() reHoB, MUTpaLUs U
«3¢ ekt ocHOBATENS» B MOMYIALUAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacel. [lonstue o pace. bonbiime pacel: eBporeonaHas (eBpasuiickas),
aBCTpaJIO-HErpouIHasl (9KBAaTOpUAJIbHAS), MOHIOJIOMHAs (a3MaTCKO-aMepuKaHckas). Bpems u
IyTH pAacceleHHs 4YeloBeKa M0 I[uiaHere. EnuHCTBO 4enmoBeyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOieHHOCTh  4YenoBeKa K  pa3HbIM  YCIOBUSM
OKpyXkaroliel cpeabl. BiusHue reorpaduueckoil cpenbl U jpeiida reHoB HA MOPGHOIOTHIO U
(U3HOJIOTHIO YEIOBEKa.

MexaucuuruimHapable  MeToAbl B (Qu3nyecko (OMOJOrMYecKoi) aHTPOIOJIOTHH.
OBOJIOMOHHAs ~ AHTPOIIOJIOTMST M [AJCOAHTPOIOJOIHSl  YEJIOBEYECKUX  MOIMYJISALHUM.
buoconuanpHble  HMCCleOBaHUSA ~ NpPUPOJbI  uenoBeka.  MccinegoBaHue — KO3BONIOLUU
OHMOJOrN4YECKOro U COLMAIBHOIO B YEJIOBEKE.

JdeMoHcTpannmn

IToprpetsr: Y. [lapsun, JI. Jluku, . 5. Porunckuii, M. M. I'epacumos.

Tabmuiet uw  cxembl: «MeToasl  aHTPOMONOTUM», «l OJOBHON MO3r 4YeloBEKay,
«YenoBekooOpa3Hble 00€3bsiHB), «CKeNeT 4elloBeKa M CKeJeT MIMMIIaH3e», «PyauMeHTsl u
aTaBU3MbI», «JIBIKyIIME CHJIBI aAHTPOIOreHe3a», «IJBOJIOLIUOHHOE JPEBO UEJIOBEKay,
«ABcTpanonutek», «Henosek ymenbiit», «HenoBek nNpaMoXoasuit», «/{eHHNCOBCKUN YeT0BEK»
«Heanpepransiupl»y, «KpomanboHus», «lIpenkn denoBekay», «OTambl 3BOJIIOLUU YEIOBEKAY,
«PacslI yenoBekay.

ObopynoBaHue: MyJSKM OKaMEHEJIOCTeH, MPEeIMETOB MaTepHallbHONW KYJIbTYphl IMIPEIKOB
YeJoBeKa, penpoAykiuu (potorpaduu) KapTUH C MHUGPOJIOTHYECKUMU U OMOJICHCKUMU
CIOKETaMH ITPOUCXOXKJCHUS YeoBeKa, (poTorpaduu HaXOA0K MCKOMAEMbIX OCTATKOB YeJIOBEKa,
CKEJIET YeJIOBEKa, MOJIEb Yeperna 4elloBeKa M ueperna LIMMIaH3€, MOJENb KHCTHU YeloBeKa U
KHCTHU IIMMIIaH3€, MOJIEIH TOPCa MIPEIKOB YEIOBEKA.

JlabopaTtopnass paGora «/I3yueHue OCOOEHHOCTEH CTpOEHHUSI CKEJeTa YeloBeKa,
CBSI3aHHBIX C MIPSIMOXOKICHUEM).

IIpakTuyeckas padora «/3yueHue 5K0JOTHYECKUX aJaNTallUi YeTOBEKay.

Tema 6. OJxosiorusi — Hayka O B3aHMOOTHOLICHHUSIX OPraHu3MoOB H
HAJOPraHU3MEHHbIX CHCTEM C OKpY Kaloen cpeaoi

3apoxaeHue U pa3BuUTHE dKosoruu B Tpynax A. I'ymGombara, K. @. Pymee, H. A.
Cesepuona, J. I'ekkensa, A. Tencnu, B. H. Cykau€Ba. Pazgensl um 3amaun skonoruu. CBsi3b
HKOJIOTHH C IPYTUMHU HayKaMH.

Metonasl skonoruu. IloneBbie HaOMOIEHUSA. DKCIIEPUMEHTHI B 3KOJIOTUHU: TPUPOJHBIE U
nabopaTopHble. MoaenupoBaHie B 3KOJIOIMU. MOHUTOPUHT OKpYXarolled Cpebl: JOKAIbHBIH,
PETHOHANILHBIN U TJI00ATLHBIH.

3HaueHUE DKOJOTMYECKMX 3HAHUM JUIS 4eNOBEKa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBfA3€H uYemoBeuecTBa € MOpUpood. DOpMUPOBAHHE HKOJOTMYECKOW KYJIbTYpbl H
HKOJIOTMUYECKOM IPaMOTHOCTU HACEJICHUS.

JeMoHCTpauMu

[Toptpetsr: A. I'ym6omabar, K. @. Pynse, H. A. Cesepuos, J. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmumer u cxembl: «Pasnensl Skoaoruny, «Metoasl dkoaoruny, «Cxema MOHHUTOPHHTA
OKPYKaIOIIEeH CpebD».

JlaboparopHasi padora «/3yueHre METOZ0B SKOJIOTMUYECKUX HCCIIETIOBAHUI.



Tema 7. Opranusmbl 4 cpeia 00UTAHUA

Okonornyeckne (akTopel U 3aKOHOMEpHOCTH uX JeiictBua.  Kiaccudukanus
9KOJIOTHYECKUX  (akTopoB:  abuoThueckue, OWOTHYECKHE, aHTponoreHHele.  OOmue
3aKOHOMEPHOCTH JIeHCTBUS 3KoIornyeckux paxtopos. [Ipasmio munumyma (K. Lnpenrens, 1O.
JIn6ux). TonepaHTHOCTH. DBPUOMOHTHBIC U CTEHOOMOHTHBIC OPTaHU3MBI.

AbuoTtnueckue akropbl. CBeT Kak 3Konorndeckuid paxrtop. JeldcTBre pa3HbIX y4acTKOB
COJIHEYHOT'O CIIEKTpa HAa OPraHU3Mbl. ODKOJOTMYECKHE TpYNIbl PACTEHUW M JKUBOTHBIX IO
OTHOILLIEHHUIO K cBeTy. CUrHaibHasi pojib cBeTa. @oTonepuoiusm.

Temnepatypa kak sKkonorudeckuii ¢akrop. [leiictBue TemmepaTypbl Ha OpPraHHU3MBIL.
[TolKuIOTEPMHBIE U TOMONOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skonoruueckuil ¢akrop. [IpucnocobneHus pacTeHuil K MOAIEP>KAHUIO
BojHOTrO Oananca. Kiaccupukanms pacTeHHid 1O OTHOIICHHWIO K Boje. I[IpucmocobieHust
JKUBOTHBIX K U3MEHEHHIO BOJIHOTO PEXUMa.

Cpenpl oOMTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JAYIIHAs, MOYBEHHAs, TIIyOWHHAs
MOJIMOYBEHHAsA, BHYTpUOpPraHu3MeHHas. DU3MKO-XMMHYECKHE OCOOCHHOCTH Cpel OOUTaHus
opranu3moB. [Ipucnoco0aeHus: OpraHu3MoB K KU3HU B Pa3HBIX CPEAAX.

buonornueckue putmbl. BHeniHue u BHyTpeHHHE pUTMBbL. CyTOYHBIE U TOJAMYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUH KU3HHU.

Kuznennsie dopmbl opranuzmoB. [lonstue o xusHeHHOU (opme. KuzHeHHble (OPMBI
pacTeHMii: JAepeBbs, KYCTapHUKH, KYCTapHUYKH, MHOIOJETHHE TPaBbl, OJHOJETHHE TPAaBBI.
Kuznennole (QOpPMBI KUBOTHBIX: THUAPOOMOHTHI, T€OOMOHTHI, a’poOUOHTHL. (coOeHHOCTH
CTpOEHUS U 00pa3a KU3HU.

buotnueckue ¢dakropel. Buapl OHOTHYECKMX  B3aMMOJAEHCTBHH:  KOHKYpPEHILIHS,
XUIIHWYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koonepamus, MyTyajiu3M, KOMMEHCAIU3M
(KBapTUpAaHTCTBO, HaxJieOHHYecTBO). Herpoduueckne  B3auMOAEHCTBHS  (TONMHUYECKHE,
dbopuueckue, (adpudeckue). 3HaUeHHUE OMOTUYECKUX B3aWMOJICHCTBUN IJisi CYIIECTBOBAHUS
OpPraHu3MOB B cpejie oouTanus. [IpMHIMT KOHKYPEHTHOTO HCKIIFOUEHHUS.

JleMoOHCTpaL U

Tabnuupl 1 cxembl: «IKosorndeckue (Gpaxkropb», «CBETOBOW CHEKTP», «IKOJIOTHUECKHE
TPYMIbI )KUBOTHBIX MO OTHOILEHUIO K CBETY», «TeMIOKpOBHBIE JKUBOTHBIEY, «XO0JIOHOKPOBHbBIE
KHUBOTHBIE», «Du3noNOrnyeckne aJanTaluu XUBOTHBIX», «Cpenbl OOMTAaHUS OpPraHU3MOBY,
«buonoruyeckue putMb», «KusHeHHsle GOpMbI pacTeHui», « Ku3HeHHbIE POPMBI )KUBOTHBIX,
«9KOCHCTEMA IUPOKOIMCTBEHHOIO JiEca», «IDKOCUCTEMa XBOMHOrO Jiecay, «llemu nurtanus»,
«XunangectBoy, «Ilapasutuzmy, «Korkypermusny, «Cumonosy, «KommeHncamuzm.

Ob6opynoBanue: repOapuu pacTeHUH W KHUBOTHBIX, IMPHCIOCOOJEHHBIX K BIHSHUIO
Pa3IUYHBIX  DKOJIOTHYECKUX  (PakToOpoB, TepOapwu  CBETOMIOOWMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIC, TEHENTIOOMBBIE M TEHEBBIHOCIUBBIE KOMHATHBIE
pacTeHus, repOapyuM M KOJUIEKIHUU TEIUIOJIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMYUBBIX
pacTeHMi, uyyena NTUI W 3Beped, repdapuM pacTeHUH, OTHOCIIIUXCA K THUTrpopuTam,
kcepouram, Me3oduTaM, KOMHATHBIE PpACTEHHs JaHHBIX TPYII, KOJUIEKIMH >KUBOTHBIX,
OoOHuTAIOIMX B pasHbIX Cpeaax, repOapuy M KOJUIEKIIMU PacTeHUI M KUBOTHBIX, 00JIAJAI0NINX
yepTaMu MPUCIIOCOOTIEHHOCTH K CE30HHBIM HW3MEHEHUSM YCIOBHH JKHU3HM, repbapuu u
KOJUIEKIIUM PACTEHUH W >KUBOTHBIX PA3JIMUYHBIX >KU3HEHHBIX (OpPM, KOJUIEKIIMH >KHBOTHBIX,
Y4acCTBYIOUIMX B Pa3IMYHBIX OMOTHYECKUX B3aUMOACHCTBUSX.

JlabopaTopHnasi pa6oTa «BbIsSBICHIE IPUCTIOCOOICHUI OPTaHU3MOB K BIUSHUIO CBETA.

Jladoparopnasi paGora «BbIsBICHHE TPHUCITOCOOJICHUNH OPraHU3MOB K  BIIMSIHHUIO
TEMIIEPATYPBI».

Jlaboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
0oOUTaHUSD.

Tema 8. JkoJiorusi BUA0B U MOILYJISIIUI



DKOJIOTUYECKHE XapaKTepUCTUKH momymsinuu. [lomynsauusa kak Ouonoruyeckas cucTeMa.
Ponp HeomHOpOAHOCTH Ccpenbl, (QU3NYECKHX OaphbepoB M OCOOCHHOCTEH OHMOJIOTMH BUAOB B
(bopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYpBI Momysauuid. OCHOBHbIE MTOKA3aTeNIN MOMYIISIIINN:
YHUCJIEHHOCTb, IUIOTHOCTh, BO3PAacTHAasi M I0J0Bas CTPYKTypa, POXKIAeMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUS.

DKoJyioruueckasl CTpykTypa nonyiasauud. OneHKa YMCISHHOCTH mnomyisuuu. [uHamuka
NONYJISAUUU U €€ perysanus. buornueckuil moTeHuMan nonyasuud. MoeaupoBaHue TUHAMUKA
nonyisiuud. Kpussle pocta uyucienHoctu mnonyisuuu. Kpusbslie BbDKUBaHus. Perymsius
YHUCIIEHHOCTU TMOMYJSALMHA: POJb (PaKTOPOB, 3aBUCIIIUX M HE 3aBUCALIMX OT IUIOTHOCTH.
DKoJoru4eckue crpareruu Buaos (- u K-crparerun).

[TonsitTue 00 »sKojormueckod Hume Buga. MecrooOutanue. MHoromepHass MOZEINb
skosornyeckod HumM JIx.M. Xatunncona. Pazmepsl skosiornyeckoil Hum. [loteHunanbHas u
peann30BaHHas HUILIU.

Bun kak cucrema momyssiuid. Apeayibl BUAOB. Buabl M MX KU3HEHHBIE CTPATETHUH.
DKOJIOTMYECKUE IKBUBAJICHTBHI.

3aKOHOMEPHOCTH TIOBEJEHUS M MUTpalil KUBOTHBIX. buojmornueckue WHBA3HHU
Yy>KE€POJIHbIX BUJOB.

JleMoOHCTpaL U

[Toptpet: Ix. U. XaTunHCOH.

TabmuIel 1 CXeMbI: «DKOJIOTHYECKUAE XapaKTEPUCTUKU MONYIsSuny, «IIpocTtpaHncTBeHHas
CTPYKTypa nonyiasauun», «Bo3pacTHble mnupamMuisl nOomyssiquun», «CKOpPOCTb 3aceneHus
MOBEPXHOCTU 3EMJIM Pa3IUYHBIMH OpraHuzMamuy, «Monens skosornueckoi Humm JDx. U.
XaT4MHCOHAY.

O6opynoBanue: repO0apuy pacTeHUN, KOJIEKIINN )KUBOTHBIX.

JlaGopaTopnasi pa6ora «IIpucmnocoOneHnst ceMsH pacTeHUN K PacCeNECHUIO».

Tema 9. Jxos10rus cood1ecTB. IKOJOrH4YeCKHe CHCTEMBbI.

CooOmiectBa opranu3MoB. buorieHo3 u ero cTpykrypa. CBs3u MEXIy OpraHU3MamH B
OuoleHo3e.

Okocucrtema kak oTkpeiTasg cucrema (A. JIx. Tencnum). DyHKUMOHANBHBIE OJOKU
OpTraHW3MOB B JKOCHCTEME: MPOAYIEHTHI, KOHCYMEHTBI, peayleHThl. Tpoduyeckue ypoBHHU.
Tpoduyeckue nenu u cetu. AGuoTuyeckue OJOKH 3KocucTeM. [10UBBI U HITBI B 9KOCHCTEMAX.
KpyroBopoT BeuecTB 1 MOTOK 3HEPTUU B IKOCUCTEME.

OCHOBHBIE MTOKA3aTENHN YKOCUCTEMBI. buomacca u npoayKius. DKOJIOTrHYeCKUe MUPaMHUIbI
yucesl, OMomMacchl ¥ SHEPTUH.

Hunamuka sxkocucmem. Kamacmpoguueckue nepecmpotixu. @nykmyayuu. HanpapieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKIlecCHU. [lepBUYHBIE M BTOPUYHBIC CYKIIECCHH U HX
NPUYMHBL. AHTPONOTEHHBIE BO3JCHCTBUS Ha Cykieccud. KiuMakcHOe cOOOIIeCcTBO.
buopasHoobpasue u noaHoTa KpyroBopoTa BEIIeCTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[TpuponHbIE dKOCUCTEMBI. JKOCUCmeEMbl 03€p U peK. DKOCUCTEeMbl MOpel U OKeaHos.
DKocucmemvl myHop, 1ecos, cmenetl, nyCmvlHb.

AHTpPONIOTEHHBIE  JKOCUCTEMBI. ArposkocucTemMa. ArpoueHo3. Pazauums wmexay
AHTPOIIOTEHHBIMH M MIPUPOTHBIMU YKOCHCTEMAaMH.

Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. I'opojckas duopa u dayna.
CunaHTpomnu3amusi ropojAckoil  (ayHel. buonormdeckoe W  XO3SMCTBEHHOE 3HAuYCHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3akoHOMEpHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aUMOJCHCTBHNA  OpPraHW3MOB B
sKocucTeMax. Poavs kackaonozo s¢ghghexkma u 6u006-30upuxamopos (Kiouegvix 6udos) &
@yHxkyuonuposanuu  sxocucmem. llepeHOC HHEPruM U  BELIECTB MEXAY CMEXHBIMU
DKOCUCTEMaMH. YCTOMYMBOCTb OpPraHU3MOB, INOMYJSALUA M DKOCHCTEM B  YCIOBUAX
€CTECTBEHHBIX 1 AHTPONOTE€HHBIX BO3JACHCTBUN.



Mexanuzmol  8030eticmeus  3a2psA3HEHULl  PA3HLIX  MUNO8 HA  CYOOP2AHUZMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmsusi. MeToqoIorus MOHUTOPUHTAa €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX HIKOCHUCTEM.

JdemMoHcTpauMu

[Toprper: A. JIx. Tencnu.

Tabmuie! u cxeMbl: «CTpykTypa OHOLIEHO3a», «DKOCHUCTEMAa IMIMPOKOIUCTBEHHOTO JIECay,
«DJKocucTemMa XBOHHOro Jeca», «DyHKIHMOHAIBHBIC TPYMIBl OPraHU3MOB B HIKOCHCTEMEY,
«KpyroBopor BemectB B 23kocucreMey», «llenu mnuTanus (macTOuIHAasl, JETPUTHAs)»,
«DKOJIOTHYECKas MUpaMUa YUCen», « IKOJIOTHYecKas mupamMuia OnomMacce», «IKOJIOTHUECKas
nupamuja sHeprumy», «OOpasoBanue Ooiora», «llepBuunas cykueccus», «BoccraHoBieHue
Jeca Tociie Tmoxapa», «JKOcHCTeMa 03epay, «ArpoueHo3», «KpyroBopoT BEmIECTB W IMOTOK
SHEPruu B arpoieHosey, «I[Ipumepsr ypooskocucTem.

O6GopynoBanue: repOapul pacTeHUM, KOJUICKIIMM HACEKOMBIX, 4yyuesia NTHI[ U 3Bepew,
repOapuu KyIbTYPHBIX U JUKOPACTYLIUX PACTCHUI, aKBAPUYM KaK MOJIENb SKOCUCTEMBI.

IIpakTnyeckas padora «3ydeHne u onrcaHue ypooIKOCHCTEMBDY.

JlabopaTopnasi pa6ora «/3ydyeHnue pazHooOpa3usi MEJIKUX MOYBEHHBIX YICHHUCTOHOTHX B
Pa3HBIX KOCHCTEMAX.

IKCKypeusi «IKCKypcHs B TUIMYHBIN OHoreoneHo3 (B ayOpaBy, Oepe3HsK, €lIbHUK, Ha
CYXO/JI0JIbHBIN MM IOWMEHHBIN YT, 03€p0, 00JI0TO)».

IKCKypeust «KCKYpCHsl B arpo3KocrcTeMy (Ha MOJIE UM B TEIUIMYHOE XO3SICTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMa

buocdepa — obmeranerapHas o6ojodka 3eMiM, TJe CYIIECTBYET WM CYIIECTBOBaja
KU3Hb. PazBuTHe npencrapienuii o onocdepe B Tpyaax J. 3rocca. Yuenue B. U. Bepuanckoro o
6uocdepe. O6sactu 6nocdeps! u e€ cocran. JKupoe BeniecTBo Onocheps! 1 ero GyHKINU.

3aKOHOMEPHOCTHU cyliecTBOBaHUsI Onocdepsl. OcoOeHHOCTH Onocdepsl Kak riio0anbHOM
skocucTeMbl. JluHamuyeckoe paBHoBecue B Ouocdepe. KpyroBoporel Bemiects U
OroreoXxMMHYECKHe HUKIIBI (yriieposa, a3ota). PUTMUUHOCTD siBIIeHUI B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsTHe 0 GMoMe. OCHOBHBIE OMOMBI CYIIH: TYHJIpa, XBOHHbBIE
jeca, CMEUIaHHbIe W IIMPOKOJIMCTBEHHBIE JIeca, CTEIH, CAaBaHHBI, ITYCTHIHH, TPOIIMUECKHUE Jieca,
BbICOKOTOphsi. Kitumar, pacTUTeNbHBIN U KUBOTHBIN MUP OMOMOB CYIIIH.

Crpyktypa W QYHKOUS OJKHBBIX CHCTEM, OICHKAa HMX PECYpPCHOrO TOTCHIWANa |
O6rochepHbIX QYHKIHUI.

JleMoOHCTpaL UK

[Toptpetsr: B. 1. Bepnaackuii, 3. 3rocc.

Tabmumpl u cxemsl: «l'eocdepsr 3emumy, «KpyroBopot azora B npuponae», «Kpyrosopot
yriepoja B mpupoje», «KpyroBopor kuciopoaa B npupozae», «KpyroBopot BoJbl B IPUPOIE»,
«OcHoBHBIE OuoOMBI cymmny, «Kmmmatumdeckue mosica 3emum», «Tynapay, «Taiiray,
«Cmemannbiii  nec», «lllupokonucTBenHslid necy, «Cremb», «CaBanHay, «llycTbIH:Y,
«Tponmuecknii necy.

Ob6opynoBanue: repbapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kamolias cpeaa

DKoJIOrHYeckre KpHU3UChl M WX Npu4MHbL. Bo3gelictBue uyenoBeka Ha Ouocdepy.
3arpsizHeHUE BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HEHHE BOJHOW cpenpl. OxpaHa
BOJIHBIX pecypcoB. Pa3pymienue nmoussl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHune KiuMaTa.

AHTpPONOT€HHOE  BO3JEHCTBUE HA PACTUTENbHBII W KUBOTHBIM Mup. Oxpana
pPacTUTENHHOTO U KUBOTHOrO Mupa. OCHOBHBIE MPUHLUIIBI OXPaHbl IpUpoAbl. KpacHble KHUTH.
Oco60 oxpansiembie nipupoaubie Tepputopun (OOIIT). boranndeckue caapl U 300J0THYECKHE
HapKH.

OcHOBHbBIE TPUHIIUIIBI YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA U MPHUPOAbI. ParroHnansHOe
NpPUPOJIONIONB30BAHUE M COXpaHeHHe Oumojormueckoro pasHooOpazus 3emnu. OOmme



3aKOHOMEPHOCTH TJI00aIbHBIX IKOJIOTHUYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpHU3HUCa
U €T0 BEPOSTHBIE MOCIIEICTBUSI.

Pa3BuTHe METOJAOB MOHUTOPUHTA Pa3BUTHS OMACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCHOCOOHOI
anepeemuxke. buonozuueckoe paznoobpasue u duopecypcol. Hayuonanvhvle ungopmayuonmvie
cucmemvl, obecneuusarouue 0OCMyn K UHDOPpMAYUU NO COCMOAHUIO OMOENbHBIX 6UO08 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem U cnocooo8 Hopbovl ¢ OHUONOBPENCOEHUAMU.
Pexoncmpyxkyus MOpCKuXx u HA3eMHbBIX IKOCUCTHEM.

JdemoHcTpauMu

Tabmuubl u  cxembl: «3arps3HeHue atMocdepbl», «3arps3HeHue THIPOCchephD»,
«3arpszHenure 1mouBbl», «llapHuxoBbiii  3ddexT», «Ocobo oxpaHseMble NPUPOTHBIC
TeppUTOpUN», «MOJEeNN YyIPaBISIEMOTO MUPaY.

Ob6opynoBanue: Qororpaguu OXpaHsEMbIX pacTeHUH U SKUBOTHBIX KpacHoil kHuUru
Poccniickoit ®enepanuun, KpacHoi KHUTH pernoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJJTHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOy4YarOMIMMUCS
IIPOrpaMM CpeHEro 00IIero 00pa3oBaHus: JMUYHOCTHBIE, METAIIPEIMETHBIE U TPEIMETHbIC.

B cTpykType JNMUYHOCTHBIX PE3YyJIbTATOB OCBOEHUS IPOrpaMMbl IO OMOJIOTHMU BBIJIEIECHbI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKON  Tpa)kIaHCKON
UJECHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIIPEAEIEHUIO,
Hanuyue momusayuyu K OOyUEHHUIO OUOJIOTHH, YeleHanpaeieHHoe pazeumue BHYTPECHHHUX
yOeXAeHUI JIMYHOCTU HAa OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPATULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYUYAIOIIUXCS PYKOBOJACTBOBATHCSA B
CBOEM  JEATENIbHOCTH  II€HHOCTHO-CMBICIIOBBIMM  YCTAHOBKAaMH, IPUCYLUIUMH  CHUCTEME
OMOJIOTHYECKOTO  OOpa3OBaHMsS, Haauuue NPABOCO3HAHUS ~ HKOJOTMUECKON  KYJIbTYpBHI,
cnocobHocmu cmagums UEIN U CTPOUTH SKU3HEHHBIE I1JIaHBI.

JInaHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbI 110 OMOJIOTHH JOCTUTAIOTCSA B €IMHCTBE
yueOHOW M BOCIUTATENbHON JEATEIbHOCTU B COOTBETCTBUM C TPAJAUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIBTYPHBIMH, UCTOPHUYECKUMH M JTYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOuiecTBe MpaBUJIaMH U HOPMaMH IOBEAEHUS M CIIOCOOCTBYIOT IpoleccaM CaMOIIO3HAHUS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, PA3BUTHsI BHYTPEHHEH MO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBa)XEHUSI K 3aKOHY U IPaBOINOPSIKY, YEJIOBEKY TpyJa U CTapLIeMy ITOKOJIEHHIO, B3aUMHOIO
yBa)KEHUs, OEpe)KHOr0  OTHOIIEHUS K  KYJIbTYPHOMY  HACI€IUI0 M TpaJulUsIM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIMYHOCTHBIE pe3yabTaThl OCBOEHHs yueOHOTo npenmera «buonorus» MOmKHBI OTpaxarhb
TOTOBHOCTh M CHOCOOHOCTH OOYUarOIIUXCsl pyKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEU
MO3UIUEN JMYHOCTH, CHCTEMON ILIEHHOCTHBIX OpPHEHTAlUil, IO3UTHUBHBIX BHYTPEHHHX
yOeXaAeHU, COOTBETCTBYIOUIMX TPAJAMLIMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
paclIupeHHe KU3HEHHOTO OIbITAa U ONBITA ACSATEIBHOCTH B IIPOLIECCE PEATU3alliid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCHMTAHMS:

c(OpPMUPOBAHHOCTh  TPAXKIAHCKOM MO3UIMU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIE€HA POCCUICKOro 00IIeCTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOA3aHHOCTEH, yBakeHHWE 3aKOHa U
IIPABOIIOPAJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOM NIE€ATEIHHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENIbHBIX 33124, BBIMOJIHEHUN OMOJIOTMYECKUX YKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPEENSATh COOCTBEHHYIO TMO3HMIIMI0O TI0O OTHOIIEHWIO K SIBICHUSIM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHHME YUYUThIBaTh B CBOMX JEMCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
B3aUMOJICHCTBUSA JIOJIEH ¢ pa3HbIMU YOKICHUSMU, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAIbHBIM
MOJIOXKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIIPOLIECCE COBMECTHOTO BBIIOJHEHHUS Y4EOHBIX,
MO3HABATENIbHBIX M UCCIEIAOBATEIbCKUX 3aJa4, YBAXXUTEIBHOTO OTHOLICHUS K MHEHHIO
OTIIIOHEHTOB MPU O0CYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO CO/ICPIKAHMS,;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM JIeATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPAKIAHCKON WICHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PomMHON, rOopAocTH 3a CBOM Kpai, CBOIO
Ponuny, cBO# S3bIK U KYJIBTYpY, MIPOLLIOE U HACTOsIIIIee MHOTOHAIIMOHAIBHOTO Hapoaa Poccuuy;



LICHHOCTHOE OTHOLICHME K MPHUPOJHOMY HACIEIUI0 M MaMATHUKAM IPUPOIbI,
JnocTuxkeHusM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIOCOOHOCTh OLICHMBATh BKJIAJ, POCCHUMCKMX YYEHBIX B CTAHOBJIEHHWE U Ppa3BUTHE
Ouosoruu, MOHUMaHUs 3HaUYCHHsI OMOJIOTHH B IO3HAHUH 3aKOHOB MPUPO/IBI, B KU3HH YEJIOBEKA U
COBPEMEHHOI'0 00OLIECTBA;

uelHas yoex1€HHOCTh, TOTOBHOCTh K CITYXEHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHME AYXOBHBIX LIEGHHOCTEH POCCUICKOro Hapo/a;

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CHOCOOHOCTh OLIEHMBATh CUTYAlMIO M MPUHUMATh OCO3HAHHbBIC PELICHUs, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IECHHOCTH;

0CO3HaHME JIMYHOI'0 BKJIaJa B IOCTPOEHUE YCTOMUMBOrO OYyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTEISIM, CO3/JaHHUI0O CEMbHM Ha OCHOBE
OCO3HAHHOI'O IPUHATHS LIEHHOCTEH ceMeiHOM XKM3HU B COOTBETCTBUU C TPAJULMSIMU HApOI0OB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO U TEXHUUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/1a, OOLIECTBEHHBIX OTHOIIEHUH;

MOHMMAaHKE YMOLIMOHAJIBHOTO BO3AEUCTBUS )KUBOU NPUPOABI U €€ LIEHHOCTH;

TFOTOBHOCTh K CaMOBBIPQ)KEHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMIIEHHE MPOSIBIIATH
KayecTBa TBOPUYECKOMN JIMUHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHHS  KYJAbBTYPbl 3J0POBbS U
IMOLMOHAJIBLHOIO 0JIAronoJay4us:

NOHMMaHME U peau3alys 370poBoro U 0e3omacHoro odpasza *HU3HHU (3J0pOBOE MUTAHUE,
coOI0ZIeHNe TUTUEHUYECKUX MPaBWJI U HOPM, COaJlaHCUPOBAHHBIN PEKUM 3aHITHH M OTIbIXa,
peryisipHas (u3MuecKas aKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOT'O
OTHOLIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXUUECKOMY 3/I0POBBIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOIO 0€30M1aCHOTO
MOBE/ICHUS B CUTYaLUSAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHME MOCIEJICTBUM M HENpPUATHS BPEAHBIX NpPUBbIUEK (YHOTpeOJIEHUs aJIKOrouid,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/Y, OCO3HaHKE [IEHHOCTU MacTepCcTBa, TPYI0Jt00ue;

TOTOBHOCTb K aKTUBHOMW JEATEIbHOCTH TEXHOJOTHUECKON U COLIMAIbHON HAIIPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBATh, IUIAHUPOBATH U CaMOCTOSITENbHO  BBINOJHATH  TaKylo
NesITebHOCTD;

MHTEpEC K pa3iuyHbIM chepam mpodeccnoHaNbHON AESITeNTbHOCTH, YMEHHE COBEpIIATh
0CO3HAHHBII BEIOOp OyayIeit mpodeccuu U peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TIaHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa3oBaHUIO M CaMOOOpPa30BaHHIO Ha MPOTSXKEHUU BCeH
KHU3HH,

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTHUECKH 11eJIeCO00pa3Hoe OTHOILIEHHE K MPUPOAe KaK UCTOUHUKY KH3HH Ha 3emie,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS SKOJIOTMYECKON KYIbTYphl: MpUOOpETEHHE OIbITa IIAHUPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOJKHBIX ITOCIIEACTBUH JUIsl OKPY>KAIOLIEH Cpe/Ibl;

0CO3HAHHE TTI00ATBHOTO XapaKTepa KOJOTHYECKUX MPo0IeM U IMyTel UX peLIeHHUs;

CHOCOOHOCTh MCIIOJIb30BaTh NMPHOOpPETaEMBbIE NIPU U3YYEHUH OMOJIOIMU 3HAHMS U yMEHUS
IpU PEIICHUH MPOoOJieM, CBS3aHHBIX C paIlMOHAIBHBIM IPUPOAOIOIb30BaHUEM (COOIIOCHNE
IpaBUJ MOBEJCHUS B NPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMAX,
OXpaHy BUJIOB, 9KOCUCTEM, Ouochepsl);



AKTUBHOE HEMPUSITHE NCUCTBUM, MPUHOCAIIUX BPEH OKPYXKAIOIIEH MNPUPOJHON cpene,
yYMEHHUE TMPOTHO3MPOBATH HEOIArOMPUSTHBIE SKOJIOTHYECKHE IMOCIEICTBUS MPEANPUHUMAEMBIX
JICUCTBUI U MPEIOTBPAILATh HX;

HaJIMYUE Pa3BUTOIO HKOJOTUYECKOTO MBIIUIEHUS, SKOJOTMYECKOM KYJIbTYphl, OIbBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpPaBICHHOCTH, YMEHHA pYyKOBOJACTBOBATbCS HMH B
IIO3HABATEJIbHONW, KOMMYHMKAaTUBHOM M COLMAJIBHOM IIPAKTHKE, N'OTOBHOCTU K YYacTHIO B
IIPAKTUYECKON AEATEIbHOCTU YKOJIOTHYECKOM HAIIPABJICHHOCTH;

8) neHHOCTH HAYYHOI'0 IO3HAHMA:

Cc(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKM M OOIIECTBEHHOM IpPaKkTUKH, OCHOBAHHOIO Ha JUAJIOIEe KYJIbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPLIECHCTBOBAHUE S3bIKOBOM M UUTATEJIbCKON KYJIBTYpPbI KaKk CPEICTBA B3aUMOJICHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMAaHUE crenupuKU OUOJIOTMM KaK HAayKd, OCO3HaHUSA €€ poiau B (POPMUPOBAHHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUICHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTaBICHUs 00 OKpYKarolleM
MUpPE Kak O €IMHCTBE IMpHUPOAbI, 4YelloBeKa M OOIIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEHN M pellieHUH IPOoOIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OMOJIOTMM U COBPEMEHHOW IMBUIIM3ALMU: 00eCHeUeHUs
HOBOI'O YPOBHS pa3BUTHs MEIMILIMHBI, CO3JaHME NEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIIOBEUECTBA, TOUCKA IMYTEH BBIXO/a U3 TI00ATBHBIX
9KOJIOTHYECKUX Mpo0seM U obecriedueHus nepexoaa K ycToiuuBOMYy pa3BUTHIO, PALlUOHATIBHOMY
UCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB B (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMM B LIEJSIX MOBBIMIEHUS 00l
KYJIbTYpPbl, €CTECTBEHHO-HAay4YHOM TIPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIIMOHAIbHOU
IpPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoit pu U3y4eHnu ONoJIOTHH;

MOHMMAHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJy4aeMble 3HAHUS JJIs aHalIW3a M OOBACHEHHs SBJICHUH
OKpYXKAloIIero MUpa M MPOUCXOJAINIMX B HEM H3MEHEHMH, yMEHHE JellaTb 00OCHOBaHHbBIE
3aKJIFOYEHHUsST Ha OCHOBE HAy4YHbIX (DAKTOB M MMEIOUIMXCS JaHHBIX C LENbI0 TOJXY4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JUISL peIleHUs
po0JieM B peasbHBIX )KM3HEHHBIX CUTYAlIMSIX;

OCO3HAHHE IICHHOCTH HAayYHOH JEATENbHOCTH, TOTOBHOCTh OCYILECTBIATH MPOEKTHYIO U
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh HHAUBUIAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYyYEHHIO HOBBIX 3HAaHUN MO OHOJOTUM B COOTBETCTBHUH C >KM3HEHHBIMU
NOTPeOHOCTAMH.

METANPEIMETHBIE PE3YJIbTATBI

MertanpenmMeTHble pe3yNbTaThl OCBOCHHUs y4deOHOro mpeamera «bHOJOTHS» BKIIOYAIOT:
3HaYUMBIC I (OPMHPOBAHHMS MHPOBO33PCHHS  OOYJAIOIIMXCSA  MEKIUCITUTUIMHAPHBIC
(MeXMnpeaIMeTHBIE) O0IeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [[ETOCTHOCTh HAYYHOW KapTUHBI MHpa
U cnen UKy METOZOB IMO3HAHHMS, HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SIBIIGHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIIeOBaHKe, HAOIIOEHUE, U3MEPEHUE, IKCIEPUMEHT U JIPYTHE); YHUBEPCAIbHBIC
yueOHbIe JeicTBUS (MO3HABAaTEIbHBIC, KOMMYHUKATHBHBIC, PETYISTHUBHBIC), 00ECIICUNBAIOIINE
dbopmupoBanre (YHKIIMOHATBLHON TPAMOTHOCTH W COIMAIbHON KOMIIETCHIIMH OOYYaroIIuXCs;
CIIOCOOHOCTh 00yJaromuxcst UCIOJIb30BaTh OCBOCHHBIC MEXIUCIUTUTHTHAPHBIC,
MHUPOBO33PECHYECCKHE 3HAHHWS W YHHBEpCAJbHbIC y4eOHBIC NEHCTBHSI B TO3HABATEIBHOW U
COLIMAJIbHOM IIPAKTHKE.



B pesynprare wusydeHuss OWOJOTMHM Ha YypOBHE cpemHero ooOmero oOpa3oBaHHs Yy
oOyyaromerocsi 0yayr copMupoBaHbl MMO3HABATEIbHBIC yYHUBEpCAIbHbIC y4deOHBbIC NEHCTBHA,
KOMMYHHUKATHBHbIE YHUBEpCAlbHbIE Yy4eOHble JEWCTBUS, PETYISITUBHBIE YHHBEpCaIbHbIC
yueOHbIe AEMCTBUSI, COBMECTHASI I€ATEIBHOCTD.

MetanpeameTHble pe3ysbTaThl OCBOEHHUS MPOrpaMMbl CpeJHEro ooiiero odpazoBaHUs
JIOJIKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJbLHBIMU Y4eOHbIMHU MO3HABATEIbHBIMH A€l CTBUSIMMU:

1) 6a3oBbIe JOrHYEeCcKHE TeHCTBHS:

CaMOCTOSITENIbHO (POPMYJTIMpPOBaTh U aKTyalU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BAaTh IPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHalu3a,
CHHTE3a, CpaBHEHHMSA, KIACCU(PHUKAIMH, OOOOIIEHHsS), pPAaCKPBIBATh CMBICT OHOJOTHYECKUX
MOHSTUN (BBLIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBSI3U C APYTUMHU MOHIATUSIMH);

ONpEeAeNATh LEIU JEATEIbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUU HX JOCTUIKEHHUS,
COOTHOCHUTD PE3yIbTaThl AEITEILHOCTHU C MOCTABICHHBIMU IENISIMU;

UCIOJIb30BaTh OMOJIOTMYECKHUE MOHATHUS JUIsl 0ObACHEHUs (AKTOB M SBJIECHUN >KUBOU
PUPOJIBI;

CTPOUTh JIOTUYECKUE PpaCCYKICHUS (MHIYKTUBHBIEC, JACIyKTHUBHBIC, II0 aHAJOIHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBICHUSX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

MPUMEHSTh CXEMHO-MO/JIEIbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EeH U
OTHOIIICHUN B M3Y4YaeMbIX OHMOJOTHYECKUX OOBEKTaX, a TAKKe MPOTUBOPEUYMM PAa3HOTO POJa,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMAIIMOHHBIX UCTOUHUKAX;

pa3pabaTbIBaTh IJIaH PELICHUS MPOOIEMbI ¢ YUETOM aHaIM3a UMEIOLIUXCSI MaTepUaIbHBIX
Y HEMATEepUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEINSIM,
OLICHMBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJAMHUPOBAaTh M BBINOJHATH pabOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYaIbHOIO U
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOIIEM.

2) 6a3oBbIe HCCIEA0BATEIBLCKIE N CTBUS:

BJIQ/IETh HaBBIKAMM y4€OHO-MCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
paspelnieHus: mpoodsieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelleHus MPaKTHYECKHX 3aj1a4d, IPUMEHEHHUIO Pa3IMuHbIX METOJIOB IMO3HAHUS;

MCIIOJIb30BaTh Pa3jIM4YHbIE BHUJABI ACSITEIBHOCTH [0 IOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAllNY, TPEO0OpPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POEKTOB;

dbopMUpOBaTh HAYYHBIA THI MBIIIJICHUS, BJIaJ€Th HAYYHOH TEPMUHOJIOTHUEH, KIIFOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh W (GOPMYIUPOBATH COOCTBEHHBIE 3aJa4d B 00pa30BaTENbHOW ACSITEIBHOCTH M
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH TPUYMHHO-CIICACTBEHHbIE CBSI3M W aKTyaJM3UpOBaTh 3aJady, BbIIBUTATh
TUIOTE3y €€ pelIeHMs, HaxOAuUThb AapryMEHThl JUIs J0Ka3aTelbCTBA CBOMX YTBEPXKICHUH,
3aJaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

aHATM3UPOBaTh IOJNYYEHHBIE B XOJ€ pEIICHHUs 3aJaud pPe3yJbTaTbl, KPUTHYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBHSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEpPEeHoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
po(hecCHOHATLHYIO CPEy;

yMETh IEpPEeHOCUTh 3HAHWs B T[IO3HABAaTEJbHYI0O U  MpaKTUYEeCKylo obsactu
KU3HEJEATEIHOCTH;



YMETb MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 001acTeil;

BBIIBUTaTh HOBBIE HJEH, IpEAJararb OPUIMHAJIbHBIE MOJAXOAbBl U PELIEHMs, CTaBUTh
npoOJIeMbl U 33Ja4u, IOMyCKaroIUe aJIbTepHATUBHbIEC PELLICHHUS.

3) padora ¢ nngopmanmeii:

OpPUEHTUPOBAThCS B PA3IMYHBIX MCTOYHUKAX MH(OpManuM (TeKcTe y4eOHOro mnocoowus,
HAy4YHO-IIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApSX U CIPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax [aHHbIX, B VIHTepHeTe), aHAIU3UPOBaThb HH(MOPMALMIO pa3lIUYHBIX BHUJIOB U (opM
IIPEJICTaBICHUSI, KPUTUUYECKHU OLIEHUBATh €€ JOCTOBEPHOCTh Y HEIIPOTUBOPEUYUBOCTD;

(bopMynHupoBaTh 3ampoChl M INPUMEHATh Pa3IMYHbIE METOJAbI NPH IOMCKE U OTOOpe
O6uonornyeckoit mHGopMaIK, HeOOXOIUMOH /IJIs BHITIOJTHEHUS YUEOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEpUIEHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3INYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMaJbHYIO (OpMYy NpeACTaBICHUS OHOIOrHYECKON
uHpopManuu (CXxembl, TpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTroe);

UCIOJIb30BaTh HAy4HbI $3bIK B KauecTBE CpeAcTBa IMpH paboTe ¢ OHOIOTHYECKOMH
uHpOpManKel: TPUMEHITh XUMHUYECKUE, (PU3MUecCKre M MaTeMaTHYeCKHe 3HAKH M CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, MCIIOJIb30BaTh U IMPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJAJeTh HABbIKAMU PpACIO3HABAaHUS M 3alIMThl UHGpOpMaLMU, HH(OPMAIIMOHHON
0€30I1aCHOCTH JTUYHOCTH.

OsiaeHne yHUBeEPCAJIbLHBIMA KOMMYHHKATHBHBIMH A€l CTBHAMM:

1) obmenmue:

OCYILECTBIISATh KOMMYHMKAIIMK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUANIOre
WIM JUCKYCCHUU TIO CYLIECTBY OOCYKJaeMoil TeMbl (YMEHHUE 33a/JaBaTh BOIPOCHI, BHICKA3bIBaTh
CYXKIEHHSI OTHOCUTEJIBHO BBINIOJHEHMSI IIpeUlaraéMod 3aJadd, YYHUTHIBaTb HHTEPECH U
COTJIACOBAHHOCTD MO3ULIUHI APYTUX YUaCTHUKOB JHAJIOTa WIN JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBbIE CpeJICTBA OOLIEHMs, MOHUMATh 3HAUYE€HHE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHHUSI KOH(DIUKTHBIX CUTYallui, YMETh CMSATYaTh KOH(QIUKTHI U
BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU cloco0aMu OOIIEHUS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JpYTuX JOAEH, NPOSIBIATh YBaXHUTEIbHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIUpOBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHMSI C HCIOJB30BAHUEM SA3BIKOBBIX
CPEICTB.

2) COBMECTHAS AeSITeJIbHOCTh:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI IpU
peleHn OMONIOTHYEeCKOi MpoOiieMbl, 000CHOBBIBaTh HEOOXOAUMOCTh PUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOENCTBYS NPHU peLIeHUH yueOHOM 3a/1auH;

BBIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4ieHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BbIBaTH M KOOPAMHUPOBATH
JIEUCTBUSA MO €€ TOCTUKEHHIO: COCTAaBIAThH IUIAH JEWCTBUMW, PACOPENCNISITH POJIU C YYETOM
MHEHHUH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOMH paboThl;

OLIEHMBATh Ka4eCTBO CBOETO BKJIAJA U KaXKJIOT0 YYaCTHUKA KOMaH/bI B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeUlaraTb HOBBIE NPOEKTHI, OLEHMBATh MJEH C IMO3UIMHM HOBU3HBI, OPUIMHAJIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIAATh ITO3UTHBHOE CTPATETMUECKOE IIOBEACHHWE B PA3JIUYHBIX CHUTYalMsIX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBJiaieHHe YHUBEPCAIbLHBIMH PeryIsTHBHBIMH JelCTBHSIMU:

1) camoopranu3amnus:



UCITOJIb30BaTh OMOJOrMYECKUE 3HAHUS [UId BBIABICHHMA NpoOJIEM M HUX pELICHHS B
KU3HEHHBIX M YUC€OHBIX CUTYaIHsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHUM LIEJIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JEHUCTBUSX M IOCTYIKAX II0 OTHOLICHHIO K >KMBOW IIPUPOAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPYXKarOIINX;

CaMOCTOSITENIbHO OCYILLECTBIISTh IO3HABATEIbHYIO JEATEIBHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTb U (OPMYJIUPOBaTh COOCTBEHHBIE 3aJadd B O0Opa30BATENbHOW JESITEIBHOCTH U
JKU3HEHHBIX CUTYaLMsIX;

CaMOCTOSITEJILHO COCTABJIATH IUIAH PEeLIeHUs IpoOIeMbl ¢ Y4ETOM MMEIOIIUXCSA PECypPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsM;

pacmupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEAIIOYTEHUIH;

JieNlaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELLICHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHUIO U IPOSIBICHUIO IIMPOKOH SPYIULMH B Pa3HBIX 00JaCTIX
3HaHMUN, TOCTOSTHHO MOBBILIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YNIbTATOB LENISM;

BJIAJICTh HABBIKAMU TTO3HABATEIHLHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIIUTEJIBHBIX MIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, HCIOIB30BATh MPUEMBI pedIieKCUU
JUISL OLICHKU CUTYaI[H, BIOOpa BEPHOTO PELICHMUS;

YMETB OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 110 UX CHUKCHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB JIEATEIBHOCTH;

3) npunsiTHE cedsl M APYIHUX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATb MOTUBBI U apIyMEHTBI APYIUX IIPU aHAIU3€ PE3YIbTATOB IEATEILHOCTH;

IpHU3HaBaTh CBOE NIPABO U MPABO APYTUX HA OIINOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYrOro 4eI0BeKa.

MNPEAMETHBIE PE3YJIBTATHBI

[IpenmMeTHbIE pe3yabTaThl OCBOEHHS coiepxaHus yueOHoro mnpeamera «buonorus» Ha
yriIyOJnE€HHOM YpOBHE OpUEHTHPOBAHBI Ha obecnedyeHue NpopuiIbHOro 00ydeHus: 00yJaromuxcs
Oouonorun. OHM BKIIOYAIOT: crenupuyeckue s OWOJIOTUM HaydHble 3HAaHUS, YMEHUS U
CrocoObl JeMCTBUH 1O OCBOCHMIO, WHTEPHpPETallMM W NpeoOpa3oBaHUIO 3HAHWM, BUIBI
JESTENIbHOCTH MO TOJYyYEHUIO0 HOBBIX 3HAHUN M MX NMPUMEHEHHIO B PA3IMYHBIX Y4YEOHBIX, a
TaK)K€ B PEAIbHBIX KM3HEHHBIX cUTyalusx. [IpeameTHbie pe3ynbTaTsl MpeICTaBICHbI 110 ToaaM
U3Y4EHHUS.

[IpenmerHble pe3ynabTaThl OCBOGHUs ydeOHoro mnpeamera «buonorus» B 10 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX HAyK, B
(GOpMUPOBAHUN E€CTECTBEHHO-HAYYHOM KapTHHBI MHpAa, B IIO3HAHWU 3aKOHOB MPUPOABI U
peleHny mpobJeM parMoHaILHOTO IPUPOAONOIb30BAHUS, O BKJIaI€ POCCUICKUX U 3apyO0eKHbIX
YUEHBIX B pa3BUTHE OUOJIOTUH;

BJIaJICHHE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKJIIOYAET: OCHOBOIOJArarolue
OMOJIOTHYECKHEe TEPMHUHBI U TOHATUSA (PKU3Hb, KJETKa, OpraHu3M, MeTaboju3M, TrOMeocTas,
CaMOpETYJISILMSL, CAMOBOCIIPOU3BECHHUE, HACIEICTBEHHOCTh, NU3MEHYMBOCTb, POCT U Pa3BUTHE),
ouonornueckue Teopun (kimerounas teopuss T. IlIBamna, M. Illneitnena, P. Bupxosa,
XpoMOcOoMHasi Teopusi HaciencTBeHHoctu T. Moprana), yuenus (H. 1. BaBunoBa — o nenrpax
MHOTO00pa3usi U MPOUCXOXKICHUS KYJbTYPHBIX PACTCHHI), 3aKOHBI (€IUHOOOpa3usi MOTOMKOB
MEPBOTO MOKOJIEHUs, PACUICIUICHUS, YUCTOTHI FraMeT, HE3aBUCUMOTro HaclieoBanus ['. Mennens,



TOMOJIOTUYECKHX PSJOB B HacleACTBeHHOW u3MeHumBoctu H. V. BaBwioBa), mpuUHIMIIBI
(KOMIUIIEMEHTapHOCTH );

BJIa/ICHHE OCHOBHBIMH METOJaMH HAYYHOT'O MO3HAHUs, UCIOJIb3YEMbIX B OMOJIOTHYECKUX
UCCIIEIOBAaHMSX JKUBBIX 00BEKTOB (OMHCaHUe, U3MepeHne, Ha0Ir01eHue, SKCIICPUMEHT);

YMEHHE BBIACIATh CYIIECTBEHHbIE MPHU3HAKU: BUPYCOB, KJIETOK IMPOKAPUOT U IYKAPHUOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HCie OakTepuid, rpuOOB, pacTEeHHH,
JKUBOTHBIX U Y€JIOBEKa, CTPOEHUSI OPTaHOB M CUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEIOBEKA,
IPOIIECCOB JKU3HENCSITEIBHOCTH, MPOTEKAIOMIMX B OpraHU3Max pacTeHWH, J>XUBOTHBIX U
YeJI0BEeKa, OMOJIOTHYECKUX MPOIIECCOB: 0OMEHa BEeNIeCTB (METa00IM3M), IPEBPAIICHHS SHEPTHH,
Opo>xeHHst, aBTOTPO(PHOr0 M reTepoTpo(HOr0 TUIMOB MHUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, MeH03a, raMeTorenesa, sMOpuoreHe3a, NoCTIMOPHUOHATIBLHOTO Pa3BUTHS, PA3MHOXKEHUS,
MHAMBUAYaJIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOreHe3a), B3aMMOJEWCTBUS T'€HOB, I'eTepO3HUCa,
HCKYCCTBEHHOT'O 0TOOpa;

YMEHHE YCTAHABJIMBATh B3aUMOCBS3H MEXIY OpPTraHOMIAMH KJICTKH ¥ WX (DYHKIHSIMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHeW U X (PyHKUIUSIMHU, MEXKIY OpraHaMU U CUCTEMaMHU OPTaHOB Y
pacTeHuil, JKMBOTHBIX W 4YeJNOBeKa M HMX (YHKIHSIMH, MEXKIYy CHCTEMaMH OpPraHOB M UX
byHKIUAME, MEXAYy JTanaMu OoOMeHa BEIIeCTB, dTalaMH KIETOYHOTO LHKJIA U KU3HEHHBIX
[UKJIOB OPTraHU3MOB, J3TalmaMH ASMOPHOHAIBHOTO pPAa3BUTHS, TEHOTUIIOM U (PEHOTUIIOM,
(dbeHoTUIIOM U (haKTOpaMH CpeJibl OOUTAHNS,

YMEHHUE BBISIBIISATh OTIUYUTENBHBIC MPU3HAKH JKUBBIX CHCTEM, B TOM YHUCIIE PACTCHHIA,
JKUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJIb30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOJIOTHIECKYIO TEPMUHOJIOTHIO U
CUMBOIIMKY JJIsl JOKa3aTelIbCTBA POACTBA OPTaHU3MOB PAa3HBIX CHCTEMAaTHYECKUX TPYIIIT,

YMEHHE pemaTh OWOJIOTUYECKHE 3a/a4H, BBISBISATh TPUYUHHO-CIECICTBEHHBIC CBSI3U
MEXYy HCCIEAyeMbIMH OHOJOTHYECKHUMH TpOIleCCaMd U SBJICHUSMH, JeNaTh BBIBOABI U
IIPOTHO3BI HA OCHOBAHHH MOJTYYSHHBIX PE3yJIbTaTOB;

YMEHHE BBIMIOJHATH JTA0OpAaTOpHBIE M MpaKTHUecKue paboThl, coOMI0IaTh MpaBuUia MpU
pabote ¢ yueOHBIM U JIa0OPATOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIJIBUTAaTh THUIOTE3bl, MPOBEPATh HUX HKCHEPUMEHTATbHBIMU CPEACTBAMH,
bopMyHpys 1eNb UCCIIeI0BaHNS, aHATTM3UPOBATh MOJTYyISHHBIE PE3yIbTATHI U JIeTaTh BHIBOIBI;

yYMEHHUE y4yacTBOBaTh B yueOHO-HCCIeI0BaTeIbCKONH paboTe 1Mo OMOJIOTHH, 3KOJIOTMU U
MeIUIMHe, MMPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, M MyOJIMYHO MPEICTAaBISATH
MOJTy4YeHHBIC PE3yIbTaThl HA YYCHHUECKUX KOH(PEPEHIIUSX;

YMEHHE OIIEHUBATh OJTHYECKHE AaCMeKThl COBPEMEHHBIX HCCIIEJJOBaHUH B 00JacTu
OMoNOrMM M MeIUIUHBI (KJIOHWPOBAaHHE, HCKYCCTBEHHOE OIIOJJOTBOPEHHE, HalpaBIEHHOE
WU3MEHEeHHEe TeHOMa U CO3/[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP OyayIei mpodeccuoHaTbHON AEATEIbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEpUHAPUH, CETTLCKOTO X03SCTBA, MHIIEBON
MPOMBINIJICHHOCTH, YTIyOJsITh IMO3HABATEIbHBIH WHTEPEC, HAMPABICHHBIH HAa OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHE OMOJIOTHMYECKOT0 O00pa3oBaHUs B
OpraHu3alysaX CPEeAHEro NPOoPeCcCHOHAIBHOIO U BBICIIET0 00pa3oBaHusl.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs YydeOHoro mnpenmera «buonorus» B 11 Kaacce
JOJIKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHHUI O MECTE M POJIM OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HayK, B
(OopMHpPOBaHUN COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHBI MHUpA, B IO3HAHUU 3aKOHOB
IPUPOJBI U PEUICHUH HKOJIOTUYECKUX MPOOJIEM YeIOBEUeCTBa, a TaKKe B PEIIEHUU BOIPOCOB
PaLMOHATIBHOTO TMPHUPOJIONONb30BaHUs,, U B (OPMUPOBAHMM IICHHOCTHOTO OTHOILEHHS K
npupojie, OOIIECTBY, YEIIOBEKY, O BKJIaJIe POCCHUCKUX M 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BJaJIeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpEAeTCHUS U
NOHMMAaHHE CYITHOCTH OCHOBONOJAralomux OWOJOTHYECKUX TEPMHUHOB M TOHATHHA (BUJ,



sKocuctema, Owocdepa), Ouonormyeckue Teopuu (dBomtonmonHas Teopus Y. JlapsuHa,
CUHTEeTHUEeCKass Teopus sBomonuu), ydeHus (A. H. CeepuoBa — 0 NyTsSX U HalpaBICHUSX
spostonnu, B.W. Bepranckoro — o 6mocdepe), 3akoHbl (reHeTHYeckoro paBHoBecus Jx. Xapau
u B. BaiinGepra, 3aponsimeBoro cxonctsa K. M. bapa), npaBuna (Mmunumyma 0. JlubOuxa,
9KOJIOTUYECKOW MUPaMUIbI SHEPTHH ), TUTIOTE3bI (TunoTte3a «vupa PHK» V. I'mnbepra);

YMEHHME BIIAJETh OCHOBHBIMM METOJAaMH HAy4yHOIO IIO3HAHMs, MCIIOIb3yEMbIMU B
OMOJIOTUYECKHX MCCIEAOBAHUAX JKUBBIX OOBEKTOB W 3KOCHUCTEM (OMHCAHHUE, H3MEpPEHUE,
HaOJII0JIEHUE, SKCIIEPUMEHT), CIIOCOOaMH BBISBIECHUS U OLIEHKM aHTPOIOIE€HHBIX M3MEHEHHUH B
PUPOJIE;

YMEHHME BBIACIATh CYLUIECTBEHHbIE NPU3HAKU: BHUAOB, OMOIrE€OLEHO30B, IKOCUCTEM U
ouochepsl, CTaOMIM3UPYIOMIETO, MABIXKYIIETO U Pa3pbIBAIOIIET0 €CTECTBEHHOro 0TOopa,
AJJIONATPUUECKOr0 M CUMIATPUUYECKOT0 BUJ000pa30BaHusl, BIUSHUS JABIKYILHX CUJ ABOJIIOLUU
Ha TeHO(OH] MOMYJSIUHU, MPUCTOCOOIEHHOCTH OPraHU3MOB K cpele OOUTaHus, YyepeloBaHUs
HaIpaBJIEHUH 3BOJIIOLUHU, KPYTOBOPOTA BELIECTB U MIOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aHMMOCBS3M MEXAY IMPOLIECCAMU SBOJIOIHUH, JABIKYILIUMU
CHJIaMU aHTPOIIOT€HEe3a, KOMIIOHEHTAaMH Pa3JIMYHBIX 3KOCHUCTEM M NPUCHOCOOJIEHUSMU K HUM
OpPraHU3MOB;

YMEHHE BBISIBIISITh OTJIMYUTEIbHBIC IPU3HAKU JKUBBIX CUCTEM, MPUCIIOCOOJEHHOCTh BUI0B
K cpene oburtaHusi, aOMOTHUECKUX M OMOTHUECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBSI3Ei
OpraHU3MOB B COOOLIECTBAaX, aHTPOIOTCHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJIOTHYECKYI0O TEPMUHOIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelIbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMaTHYECKUX TIpYII,
B3aMMOCBSI3M OpPraHU3MOB U Cpebl OOUTaHMS, €IMHCTBA UYEIOBEUYECKUX pac, HE0OXOAMMOCTHU
COXpaHEHMsI MHOrooOpaszus BUAOB M DKOCHCTEM KaK YCIIOBUS COCYLIECTBOBAHMSI IMPUPOJIBI U
4eJI0BEYECTBA;

YMEHHME pelaTh OWOJIOTHYECKUE 3a7aud, BBIIBISATH NPUUMHHO-CIIEICTBEHHBIE CBS3HU
MEXIYy HCCIEeIyeMbIMH OHOJOTHYECKHUMH TPOIECCAMH W SIBICHHUSMH, J€1aTh BBIBOABI U
IIPOTHO3bI HA OCHOBAHMH IOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIMIOJHATH JTAOOpAaTOpHBIE U MpaKTHUecKue paboThl, coOMI0aTh MpaBuUia MpU
pabote ¢ yueOHBIM U JIa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHUE BBIIBUTAaThb THUIIOTE3bl, MPOBEPATh HUX OSKCHEPUMEHTAIbHBIMH CpPEACTBAMHU,
bopMynupys Lelb UCCIIeI0BaHuUs, aHAIM3UPOBATh MTOJIyYE€HHbIE PE3YJIbTAThl U JIeJIaTh BBIBOIBI;

YMEHHE y4yacTBOBaTh B yueOHO-HCCIeN0BaTeIbCKONH paboTe 1Mo OMOJIOTHH, 3KOJIOTMU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJbHBIX HAy4HBIX OOMIECTB, M MYyOJIMYHO MPEICTaBISAThH
MOJTy4YEHHBIC PE3YJIbTAThl HA YYCHHUECKUX KOHPEPEHIIUSX;

YMEHHME OIIeHMBATh THUIOTE3bl M TEOPUU O MPOUCXONKIACHUM IKHU3HHU, UEIOBEKa U
YeJOBEYECKHX pPac, O MPHYMHAX, MOCIEACTBUAX M CIIOCO0AaX NpPEAOTBPALICHUs ITI0OATbHBIX
W3MEHEHUH B buocdepe;

YMEHHUE OCYLIECTBIATh OCO3HaHHBIN BbIOOp Oynymieil nmpodeccroHalbHOM AeITEeNbHOCTH B
o0nmactu  OMOJIOTHH, D3KOJOTUH, MPUPOIOIOJIb30BAHUS, MEIAUIMHBI, OHWOTEXHOJIOTHUH,
MICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO3SHUCTBA, MUIIEBOW MPOMBIINIIEHHOCTH, YIIyOIsaTh
MO3HABATENIbHBIII MHTEpEC, HalpaBlICHHBIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH
npodeccun U TMPOJOIDKEHHE OMOJIOTHYECKOro o00pa3oBaHUs B OPraHU3ALUSAX CPEIHEro
MPOQ)eCCHOHAIBHOTO U BBICIIETO 00pa30BaHMS.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iejioB H TeM ugposbie
Ne n/m NporpaMMEI pasi Beero Kontpoabusbie IlpakTuueckue f)]gpg) OBAT e.l)'lbl-lbl e
padoTshI padoThI pecypes
1 buonorus xkak Hayka 1
2 JKuBbI€e CHCTEMBI M X U3YUYEHUE 2
3 buosorust KieTku 2 0.5
4 XHUMHYECKasi OpraHu3anus KIETKU 10 1
5 Ctpoenue u GyHKIMH KICTKH 8 2
5 OOMeH BelecTB U IPeBpalleHUe YSHEPTUHU B 9 1
KJIETKE
7 HaCJIeIlCTBeH}fa?I uHpoOpManus U 9 05
peanu3anus e€ B KJIeTKe
8 JKU3HEeHHBIN UK KIETKU 6 1
9 CrpoeHue U GyHKLIUU OPraHU3MOB 17 1.5
10 Pa3mHOkeHue U pa3BUTHE OPraHU3MOB 8 1.5
11 I'eneTnka — HayKa 0 HaCJIEICTBEHHOCTH U 2 05
U3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 1
14 I'eneTuka yenoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTETUYECKask OMOIOT S 4
17 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 13




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM (nudpossbie)
Ne ni/m
NMPOrpaMMblI Bcero Kourpoarueie — Ipakruueckue o0pa3oBaTejbHbIE
padoThI padoThI pecypebi
1 3apoxIeHUE U Pa3BUTHE IBOJIOIIMOHHBIX 4
MPEJICTABICHUI B OMOJIOTHI
2 MuKpO3BOIIOLHUS U €€ PE3YIIBTATHI 14 2
3 Makpo3BOJTIOIHS U €€ Pe3yabTaThl 6
[IpoucxoxaeHe U pa3BUTHE )KU3HH HA
4 P A P 15 15
3emuie
5 [TpoucxoxaeHue 4esoBeKa — aHTPOIIOTeHES 10 1
DKOJIOTUSI — HayKa O B3aUMOOTHOIIICHUSX
6 OpPraHW3MOB M HaIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYKaKoIleil cpeaoi
7 Opranusmel U cpeia 0OUTaHus 9 15
8 DKOJIOTHS BUJIOB U TOMYJISIIUN 9 0.5
DKOJIOTHS COOOIIECTB. DKOJIOTUUECKUE
9 B 12 0.5
CUCTEMBI
10 bruocdepa — riodabHas SKOCUCTEMA 6
11 UenmoBek U OKpyKaromas cpeaa 6
12 PesepBHOE Bpemst 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5
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buonorus. buomornueckue cuctemsl U mporecchl. 10 kitace : yaeOHUK AJ1s
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2017r.

7. KyneueBuu C.B., Jlakonenuna T.I1. He coBceM 00b1uHBIN ypok: [IpakTHyeckoe mocodue
s yaurteneit Poctos-v//1: TI «Yuaurensy, 2013r.

8. buonorus: Bech Kypc: JiIsl BBITYCKHUKOB U adbutypuenTos / H.A. BBeneHckui,
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