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[OKyMeHT noanuncaH 3/1eKTPOHHOM NOANUCHIO.

MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma no yue6HOMY nipeamety "buonorus" (manee - OMOIOTHs) Ha YPOBHE CPETHETO
oOmero oOpazoBanus pa3padorana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O06 o6OpazoBanun B Poccuiickoii ®eneparun», ®I'OC COO, Konuenuwu mpenogaBaHus
yuyeOHoro npeamera «buonorus» u OCHOBHBIX MOJIOKEHUH (enepanbHON pabouell IporpaMMbl
BOCITUTAHMUSI.

VY4eOnbiii npenMer «buonorus» yrmyonénHoro ypoBHs wu3yueHus (10-11 xmaccsr)
ABIIIETCA OJJHUM W3 KOMIIOHEHTOB MpeaMeTHoi obnactu «EcTecTBeHHO-HayYHBIE MPEIMETHI.
CornacHo mnonoxenusM PI'OC COO npoduiibHble y4yeOHbIE MPEAMETHI, H3ydaeMble Ha
yrayOnEHHOM YpOBHE, SIBIISIIOTCS criocoOoM auddepeHraniu o0yuyeHuss Ha YpOBHE CPEIHEro
oOuiero o0pa3oBaHusl W MPU3BAHBI O0ECIEUYUTHh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIHM,
CpeIHUM OOIIUM, CpeIHUM MPOPECCHOHATBLHBIM U BHICIIUM OOpa3oBaHHeM. B To xe Bpems
KKl U3 3TUX Y4E€OHBIX IPEIMETOB JOJKEH ObITh OPUEHTUPOBAH HA IPUOPUTETHOE PEIICHHE
00pa30BaTeNbHBIX, BOCITUTATEILHBIX M Pa3BUBAIOLIUX 3a]a4, CBA3AHHBIX ¢ MpodopHueHTanuen
oOy4aroIuXcsl U CTUMYJIUPOBAHWEM HHTEpeca K KOHKPETHOW 00JIacTU HAy4yHOTO 3HAHUA,
CBSI3aHHOTO C OHWOJIOTHEH, MEIMIIMHOW, SKOJOTHEH, TMCUXOJOTHUEH, CIIOPTOM KM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npeamety "buonorus" naér npeacraBieHue O LETU U 3a/1a4ax
u3ydeHus: ydyeOHoro mnpeamera «buonorus» Ha yrnyOnéHHOM YpOBHE, OMpEIENseT
o0si3aTenbHOE (MHBapUAHTHOE) MPEIMETHOE COAEpIKaHNE, €0 CTPYKTYPUPOBAHUE 110 pa3/esiaM
U TeMaM, paclpesiejieHle Mo KjlaccaM, peKOMEHJIyeT MOCIeI0BaTeIbHOCTh U3yUeHHs YUeOHOTO
MaTepuaia ¢ y4€TOM MEXIPEIMETHbIX M BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU Y4eOHOIo
mpoliecca, BO3pacTHBIX 0COOEHHOCTeH oOydaronuxcs. B mporpamme mo 61osiorum peaan3oBaH
MIPUHIIUII PEEMCTBEHHOCTH C U3y4eHHEeM OMOJIOTUM Ha YPOBHE 0a30BOr0 00IIero oopa3oBaHusl,
Omarojapss 4eMmy IPOCMAaTpUBAeTCsl  HANpPaBICHHOCTh Ha  MOCJENYyIOIlee  pa3BUTHE
OMOJIOTMYECKUX 3HAHWM, OpPHUEHTUPOBAHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOIO
MHUPOBO33PEHHUSI, SKOJIOTHUECKOTO MBIIUIEHUS, TPEACTABICHUI O 37J0pOBOM o0Opas3e KM3HH, Ha
BOCIIUTaHHE OEPEKHOTO0 OTHOIIEHUS K OKpYXKalolled NpupodHoil cpeae. B mporpamme 1o
OuosIoTMM TaKXkKe IOKa3aHbl BO3MOXHOCTH ydeOHOro mpeamera «buonorus» B peamu3anuu
tpeboBanuit ®I'OC COO Kk muaHUPYEMbIM JUYHOCTHBIM, METANPEAMETHBIM M MPEIMETHBIM
pe3yapTaraM oOydeHUs M B (OPMHUPOBAHMH OCHOBHBIX BHUAOB Yy4eOHO-TIO3HABATEIBHOM
JeSTEIIbHOCTH, O0YYaloUMXcsl M0 OCBOCHHUIO COJIEp:KaHUsS OMOJIOTHUYECKOTO OO0pa3oBaHUsl Ha
YPOBHE cpeiHero o01iero 00pa3oBaHus.

VYueOHnbiii npeamer «buonorus» Ha ypoBHE cpeAHero o0miero oopa3zoBaHHs 3aBepIIacT
Ouonornyeckoe 0Opa3zoBaHME B IIKOJIE U OPUEHTUPOBAH HA PACHIMPEHUE U YIiyOJIeHne 3HaAaHHH,
oOy4aroluxcsi O J>KUBOM TPUPOJIe, OCHOBAX MOJICKYISIPHOM U KJIETOYHOW OHOJIOTHH,
SMOPHOJIOTHH U OMOJIOTUU Pa3BUTHS, TEHETHKH, CENIEKIUH, OMOTEXHOJIOTHH, 3BOIIOIMOHHOTO
YYEHHUS U SKOJIOTHH.

N3ydyenune yueOHoro npeamera «buonorus» Ha yriiy0JIeHHOM YpOBHE OPUEHTHMPOBAHO Ha
MOJATOTOBKY OOYYaromMXCs K MOCIEAYIOIIEMY MOJYYEeHHI0 OHOJIOrMYecKoro oOpa3oBaHUs B
By3aX M OpPTaHU3aLUAX CPEIHEro MpodecCHOHANBHOTO 00pa3oBaHusi. OCHOBY €ro COIepKaHHs
COCTaBJISIET CHUCTEMa OMOJOTWYECKUX 3HAHUMN, MOJYUYEHHBIX MPU H3YYEHHH OOYy4YarolIMMHUCA
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COOTBETCTBYIOIIMX CHCTEMATHMYECKUX pa3[ejoB OMOJIOTrMM Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi, B 10-11 kmaccax 5Tu 3HaHMS NOJY4arOT pa3BuTue. Tak, paclupsoTcs MU
yrayOsitoTes OMOJIOTMYECKHUEe 3HAHUSI O PACTEHUSX, KUBOTHBIX, TpHOax, OaKTepusX, OpraHu3Me
YeJIoBEKa, OOIIMX 3aKOHOMEPHOCTAX JKU3HM, JIONOJHUTENBHO BKIIOYEHBl OHOJIOTMYECKHE
CBEJICHUs TMPUKIATHOIO U TIOMCKOBOI'O XapakTepa, KOTOpPbIE MOXKHO MCIOJIb30BAaTh Kak
OpUEHTHUpBl JJs TOcIeayrolmero BbelOopa mpodeccun. Bo3MmoxkHa Takke UHTErpanus
OMOJIOTUYECKUX 3HAHUN C COOTBETCTBYIOIIMMH 3HAHUSIMH, TTOJIYYEHHBIMU O0YyUYaIOIUMUCS TpU
M3y4yeHuu (PU3UKHU, XUMHUH, Treorpaduu 1 MaTEeMaTUKH.

CtpykTypa mporpamMmbel 1o ydeOHoMy mnpenmery "buomorus" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOIMOHHBINA MOAXOABl K M3ydeHHIO Omosiornu. CormacHo UM, M3y4daroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEePHBIE JIJIsl )KUBBIX CUCTEM PA3HOT'O YPOBHS OpraHU3aluu,
ABOJIIOIIMM OPraHUYECKOr0 Mupa Ha 3emjie, COXpaHEHHs OHOJIOTMYECKOro pa3HooOpas3us
wiadetel. Tak, B 10 kimacce M3ydyaroTcs OCHOBBI MOJIEKYJSIPHOW M KJIETOYHOW OHOJIOTHH,
AMOPHUOJIOTHH U OMOJIOTHH PAa3BUTHUS, TEHETUKU U CEIEKIUHU, OMOTEXHOJIIOTUH U CUHTETUYECKOU
OHMOJIOTUH, AKTYaIM3UPYIOTCS 3HaHUA OOydYaroImMXCs MO OOTaHWKE, 300JIOTHH, aHATOMMHH,
¢dbusuonorun yenoseka. B 11 kiacce M3ydarOTCsi SBOJIOIMOHHOE YYEHHE, OCHOBBI SKOJOTUM U
ydeHue o ouocdepe.

VYueOnbiii npeamer «buonorus» mnpusBaH 00€CNEUUTh OCBOEHUE OOYYAIOIIUMHUCS
OMOJIOTUYECKUX TEOPHl W 3aKOHOB, WJCH, NPUHIMIIOB U TPABUJ, JIEKANIMX B OCHOBE
COBPEMEHHOI €CTECTBEHHO-HAyYHOM KapTUHBI MHpa, 3HAHUM O CTPOCHHH, MHOTOOOpa3uu U
0COOEHHOCTSIX KJIETKH, OpPraHu3Ma, IMOMYJISIUH, OMOIEHO03a, 3KOCHUCTEMBI, O BBIJAIOIMIMXCS
HAyYHBIX JOCTHUKECHHSIX, COBPEMEHHBIX HCCIIEIOBAHUSX B OMOJOTHHU, TMPUKIATHBIX ACIIEKTaX
Ouosoruvyeckux 3HaHui. J{ns pa3BUTHS U MOJAEpKaHUS MHTEpeca 00yJaroumxcs K OMoJoruu
HapsIy CO 3HAYUTEIBHBIM 00bEMOM TEOPETUYECKOTO MaTepHalia B COJIEPKAaHUU MPOTPAMMBI TIO
OMOJIOTHH MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBJICHHUS W PA3BUTHS TOW WM WHOU
obnactu OWMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apYOEKHBIX YUEHBIX B PEIICHUE BaXKHEHIITNX
OMOJOTHYECKUX U HKOJIOTMYECKHUX MTPOOIIEM.

Lenp nzydenus yuebHoro npeamera «buosnorus» Ha yriyOia€HHOM ypOBHE — OBJIa/ICHUE
OoOyyalIMMUCA 3HAHUAMHU O CTPYKTYpHO-(YHKUIMOHAJIBHOM OpraHu3allM >KUBBIX CHCTEM
Pa3HOTO paHTa W MPUOOpPETEHNE YMEHUH HCIIONB30BaTh ATH 3HaHUS B (POPMUPOBAHUU MHTEpECA
K orpenenéHHo obnactu npodecCUOHANbHON AEsTeIbHOCTH, CBA3aHHONW ¢ OMOJIOTHEeH, UK K
BBIOOPY Yy4eOHOTO 3aBe/IeHUS ISl MPOJOIKEHNS OMOIOrMYECKOro 00pa3oBaHMsL.

JlocTrxeHue 1enu u3ydeHus: yueoHoro npeamera «buonorus» Ha yriyOJ€HHOM ypOBHE
o0ecreuynBaeTCs peIeHneM CIeAYIONINX 3a1ay:

OCBOGHHE OOYyJaroUIMMHUCS  CUCTEMbl OWOJIOTMYECKMX 3HAaHMH: 00  OCHOBHBIX
OMOJIOTUYECKUX TEOPHUAX, KOHIIETIIUSAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U TMpaBHIIaX,
COCTaBIISIIOIIMX  COBPEMEHHYIO €CTECTBEHHO-HAYyYHYI0 KapTUHY MHpa; O CTPOCHHH,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIIOTUYECKHX CUCTEM (KJIETKA, OPTaHU3M, HOMYJSALuUs, BUJ,
ouoreorieHo3, Omocdepa); O BBAAIONIUXCS OTKPHITHUSAX M COBPEMEHHBIX HCCIICIOBAHHUSIX B
OunoJIoruu;

O3HAKOMJICHME  OOYy4YaloIlMXCsi €  MeTOJaMH  TO3HAHUS  JKUBOM  NPUPOIBI:
MCCIIEZI0BATEILCKIMH METOJaMH OMOJIOTHYECKHX HAYK (MOJEKYISIPHON M KJIIETOYHOW OMOJIOTHH,
AMOPHUOJIOTHH U OUOJIOTHH PAa3BUTHUS, TEHETUKU U CEIEKIUU, OMOTEXHOJIOTUN U CHHTETUYECKON
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6I/IOJ'IOFI/II/I, NaJICOHTOJIOI'UH, 3KOJ'IOFI/II/I); METOAaMU CaMOCTOATECIBbHOTO IIPpOBCACHUSA

OMOJIOTMYECKUX HCCIEN0BaHUN B Jaboparopud W B Tpupone (HaOmoaeHue, HU3MEpEHHE,
HKCIIEPUMEHT, MOJCIUPOBAHUE);

OBJIaJiIeHUE OOYYAIOIIMMHCS YMEHUSIMH: CaMOCTOSITENbHO HAaXOJUTh, AHAIU3UPOBATH U
MCIOJIb30BaTh OMOJIOTUYECKYI0 MH(POPMAIUIO; MOJIb30BATHCSI OMOJIOTMYECKON TEPMUHOJIOTHEH
U CUMBOJIMKOM; yCTaHaBIMBaTh CBS3b MEXKIY pa3BUTHEM OHMOJIOTMM U  COLMAJIBHO-
HKOHOMHMYECKMMH M 3KOJIOTMUECKMMH MpoOJieMaMy YeIOBEUECTBAa; OIEHUBATH IOCIEICTBUS
CBOEH JESATENIbHOCTH 110 OTHOILUEHUIO K OKpY)KalIleld NpUPOIHON cpene, COOCTBEHHOMY
3I0POBBI0 U 3JI0POBBIO  OKPYXKAIOWIUX JIOe; O0OOCHOBBIBaTH U  COOJIIO/IaTh  MEpHI
Npo(UIAKTUKN MH(PEKIIMOHHBIX 3a00JIEBAHUM, MTpaBUia MOBEJEHUS B MPUPOJE U OOECIIEUEHHUS
0€30MacHOCTH COOCTBEHHOW JKU3HEACSITENLHOCTH B UPE3BBIYAMHBIX CUTYAlUSIX MPUPOTHOTO U
TEXHOTE€HHOTO XapaKTepa; XapaKTepHU30BaTh COBPEMEHHbIE HAy4yHbIE OTKPBITHS B 00JacTH
OMOJIOTHH;

pa3BUTHE Y OOYUYaIOIUXCS MHTEIJIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEW B MpoIliecce
3HAKOMCTBA C BBIJAIONIUMUCS OTKPBITHUSIMU M COBPEMEHHBIMH MCCIIEIOBAHUSIMU B OUOJIOTHH,
pelaeMbpIMu €10 MpoOjeMaMu, METOJI0JIOTHEN OHMOJIOrMYecKOro HMCCIEAOBaHMs, MPOBEACHUS
AKCIIEPUMEHTAIBHBIX ~HMCCIEAOBAHMM, pEIICHUs OWOJOTUYECKUX 3aJa4, MOJEITUPOBAHUS
OMOJOrH4YECKUX 0OBEKTOB U MPOLIECCOB;

BOCITUTaHHE y OOYYaIOIIUXCSl IEHHOCTHOTO OTHOIICHUS K JKUBOW MPHUPOJE B LIEIOM U K
OTHeNbHBIM €€ OOBeKTaM M SBICHUSAM; (POPMUPOBAHHME HKOJIOTMUECKOM, TI'€HETHYECKOM
IPaMOTHOCTH, OOILIEH KyJbTYpbl MOBEAEHHUS B IMPHUPOJIE; MHTErPAllMM €CTECTBEHHO-HAYYHBIX
3HAHUM;

proOpeTeHrne 00y4yaroIUMUC KOMIIETEHTHOCTH B PAllMOHAILHOM IPUPOI0NOJIb30BAHUH
(cobmroieHne TpaBWIJI TIOBEACHHUS B TPHUPOJIE, OXpPaHbl BHJOB, JKOCHCTEM, Ouochepsr),
COXpPAaHEHUM COOCTBEHHOTO 3J0POBbS M 3J0POBbS OKPYXKAIOIIMX JIIOACH (coOmoneHus Mep
npopuIaKTUKK  3a0oJieBaHWi, oOecrmeueHHWe  O€30MaCHOCTH  JKM3HENCATCIbHOCTH B
Ype3BhIYAHHBIX CUTYALMSIX PUPOJHOTO U TEXHOTEHHOT0 XapaKTepa) Ha OCHOBE UCIOJIb30BAHMUS
OMOJIOTUYECKUX 3HAHUI M YMEHUN B TIOBCETHEBHOM KU3HU,

CO3JaHME YCIOBUH ISl OCO3HAaHHOIO BbIOOpa OOY4YAOIIMMHCS HWHAUBUAYAJIbHOU
00pa30BaTENbHON TPAaEKTOPUH, CIIOCOOCTBYIONIEH TMOCIEAYIOIEMY MPO(PEeCcCHOHATEHOMY
CaMOOIPE/IETICHUIO, B COOTBETCTBUM C WHIUBUIYaJbHBIMH HMHTEpECaMU M MOTPEOHOCTAMU
peruoHa.

OO01iee 4yuCIO YacoB, OTBEACHHBIX Ha M3y4YeHHE OMOJIOTMH Ha YriayOJIeHHOM YPOBHE
cpenHero obmiero obpasoBanus, cocraBiser 204 uwaca: B 10 wiacce — 102 gaca (3 gaca B
Henento), B 11 kimacce — 102 gaca (3 yaca B Hezemio).

Ot6op opraHu3anMoOHHBIX (OpM, METONOB © CPEACTB OOydeHUss OUOJIOTHUH
OCYIIECTBIIIETCA C YYETOM CIEUU(PUKU €ro COACp>KaHUs U HANPABICHHOCTU HA MPOJOJIKEHUE
OuosIoTHYecKOro 0Opa3oBaHUSl B OpPraHHU3AIMSIX CPEeIHEro Mpo(ecCHOHATBHOTO U BBICIIETO
oOpa3zoBaHus.

OO0s3aTenTbHBIM YCIIOBUEM NPU OOYYEHHH OHMOJIOTUM HA YIIIyOJEHHOM YPOBHE SIBISIETCS
npoBe/ieHue J1a00OpaTOpHBIX M MpaKTUYeCKUx pabor. Takxke ydactue OOydarOIIMXCA B
BBIMIOJIHEHUM TPOEKTHBIX H  y4eOHO-HCCIENOBATENbCKUX paboT, TeMaThka KOTOPBIX
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OIPENEIACTCA YYUTEIEM Ha OCHOBE HMMEIOIIMXCSA MAaTEPUAIBHO-TEXHUYECKUX PECYPCOB U
MECTHBIX MPHUPOJIHBIX YCIOBHUU.
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COJEPXAHUE OBYYEHUA
10 KJIACC

CopepxaHue MporpamMMbl, BBIIEJIEHHOE KYpCUBOM, HE BXOAUT B  INPOBEPKY
rocyJaapcTBeHHOM uToroBoi arrectanuu (I'MA).

Tema 1. buoJiorusi kKak Hayka

CoBpemenHasi OuMoJIOTHsl — KOMIUIEKCHas Hayka. KpaTkas uctopusi pa3BUTUS OMOJIOTHH.
buonormueckne Hayku U u3ydaemble UMHU MpoOiembl. DyHIaMeHTalbHbIE, MPUKIAJAHBIE U
MOMCKOBBIE HAYYHbIE CCIIEIOBAaHUS B OMOJIOTHH.

3HaueHue OMOJIOTMM B (POPMUPOBAHMHM COBPEMEHHOM €CTECTBEHHO-HAyYHOH KapTUHBI
mupa. Ilpodeccun, cBsizanHbie ¢ Owuonorueil. 3HadyeHHe OWUOJOTUM B TPAKTUUYECKOM
NEATEIbHOCTH YEJIOBEKAa: MEIWLHHE, CEIbCKOM XO3SMCTBE, IPOMBIIUIEHHOCTH, OXpaHe
MIPUPOJIBI.

JdeMoHcTpanumn

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. I'apseit, I
Mennens, B. 1. Bepuanckuii, . II. IlaBno, . . MeunukoB, H. 1. Basunos, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuxk, /. K. benses.

Tabmuuel u cxeMbl: «CBs3b OMOJOTUM C APYTUMU HaykKammu», «Cuctema OMOJIOTHYECKUX
HayK».

Tema 2. JKuBble cucTeMbl M UX U3yYeHHUE

JXuBple cucTtemMbl Kak npeaMeT u3ydeHus ouonorud. CBOWCTBA KUBBIX CUCTEM: €IHMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTh, CIOXXHOCTh M YHOPAIOYEHHOCTh
CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHU3alus, CaMOBOCIPOMU3BEACHUE, Ppa3ApaKUMOCTb,
W3MEHYUBOCTB, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd JKUBBIX CHUCTEM: MOJICKYJISPHBIN, KIETOYHBIM, TKAHEBbIN,
OpraHU3MEHHBIN, MOIYJISALIMOHHO-BUI0BOM, 3KOCUCTEMHBIN (OMOTeoIeHOTUYECKHUIA),
ounoctepnsiid. [lpoueccel, mpoucxoasuiye B *KuBbIX cucteMax. OCHOBHbIE MPU3HAKU KUBOTO.
XKuznap kak ¢popMma cymiecTBoBaHusl MaTepun. Hayku, u3ydaroiue kuBble CUCTEMbl Ha Pa3HBIX
YPOBHSIX OPraHU3aLINH.

Wzydenune xuBBIX cucteM. MeToasl Omonormueckoil Hayku. HaOmionenue, usmepenue,
DKCIIEPUMEHT, CHUCTEeMaTh3auus, MeraaHann3. [loHsAThe O 3aBUCMMON U HE3aBUCUMOWU
nepeMeHHou. [lmanupoBanue skcnepumenrta. [locranoBka u mposepka runore3. Hynesas
runore3a. [TonsTue BEIOOPKU U €€ T0CTOBEpHOCTh. Pazopoc B Ononoruueckux gqaHHbIX. OneHka
JOCTOBEPHOCTH IIOJIYYECHHBIX PE3yJIbTaTOB. IIpUUMHBI HCKaXEHUS PE3yJIbTAaTOB JKCIEPUMEHTA.
IToHsATHE CTAaTHCTUYECKOTO TECTA.

JdemoHcTpanuun

Tabmuuplt u cxembl: «OCHOBHBIE TPU3HAKU KU3HW», «buonoruueckue cucTembl»,
«CBoiiCTBa )KMBOW MaTepun», « Y pOBHU OpraHU3aLUU KUBOHM Npupo b, «CTpoeHue KUBOTHON
KJIEeTKn», «TKaHM  KUBOTHBIX», «CHCTEMBI OPraHOB  YE€JOBEYECKOI'O0  OPraHU3May,
«buoreonenos», «buocdepar, «MeTo bl U3yUEHUS KUBOU IPUPOIBD.

O6opynoBanue: mnaboparopHoe 00OpyJoBaHME JJisi TPOBEICHUS  HAOIIOACHHIA,
U3MEPEHUH, DKCIIEPUMEHTOB.
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HpaKTI/l‘IeCKaﬂ paﬁoTa «Hcnonp3oBanue Pa3IMYHbIX MCTOAOB IIPU HU3YUCHHH KHBBIX
CUCTEM».

Tema 3. buosiorusi KieTku

Krnerka — cTpykTypHO-(yHKIIMOHAJIbHAs €AMHUIA KUBOTO. MICTOpUS OTKpBITHS KIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE MTOJIOKEHHSI COBPEMEHHOM KIIETOUHON TEOPHUHU.

MeTonbl MONEKYJISIPHOW M KJIETOYHOW OWOJNOTMH: MHUKpPOCKONUS, XpomaTtorpadus,
nekTpodope3, METOJ  MEUYEHbIX aroMoB, JuddepeHUnanbHOE LEHTPUPYTUPOBAHUE,
KyJIbTUBUPOBAHUE KIIETOK. M3yueHue (uUKCUPOBAHHBIX KIemoK. DIEKTPOHHAS MHUKPOCKOTIHS.
Koundghorxanvnuas muxkpockonusn. Bumanvrnoe (npusxcuznennoe) uzyuenue Kiemox.

JeMoHCcTpan U

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

Tabmuupbl n cxembl: «CBETOBOW MHKPOCKON», «JIEKTPOHHBIM MUKpockomy, «McTtopus
Pa3BUTHUS METOJOB MUKPOCKOITHI.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl paCTUTENbHbBIX, )KUBOTHBIX U
OaKTepUATBbHBIX KIETOK.

[TpakTuueckas padota «M3ydeHne MeTogamMu KIeTOYHOU Onoyoruu (Xxpomarorpadus,
anekTpodopes, nuddepeHunanbHoe neHTpudyruposanue, [LP)».

Tema 4. XumMuyeckasi Opranu3anus KJICTKH

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U yIbTPAaMHUKPOAJIEMEHThI. Boga u €€ ponb
KaK pacTBOPHUTEN, pEareHTa, y4acTHE B CTPYKTYPHUPOBAaHUM KIIETKH, TEIUIOPETYIISIIUH.
MuHepanbHble BelECTBAa KIETKH, UX OHoJormyeckas posib. Pojlb KaTHOHOB M aHUOHOB B
KJIETKE.

Oprannueckue BeniecTBa KIeTku. buonornueckue noaumepsl. beakun. AMUHOKHCITOTHBIN
coctaB 6enkoB. CTpyKTypbl OenkoBoil MoJekynbl. [lepBudHas cTpykrypa Oenka, MenTHIHAs
CBs3b. BTOpHuHas, TpeTuyHas, yeTBEepTHUUHAs CTPYKTYypbl. JleHaTypauusa. CBoicTBa OENKOB.
Knaccudukanus 6enkoB. buonornueckue Gpynkuun 6enkoB. Ilpuonoi.

VYrneBoasl. MoHocaxapuabl, AUcCaxapHuabl, OJMrocaxapujabl W monucaxapuabl. OOmwmii
IUIaH CTPOEHUS U (PU3UKO-XMMHUYECKHE CBOWCTBA YIrieBOJAOB. buonormueckue QGyHKIMU
YIJIEBOJIOB.

Jlunuasl.  TmapodunsHO-THAPOdOOHBIE  cBoMcTBa.  Knaccudukanus — munmumos.
Tpurnunepuasl, pochomunuasl, BOCKH, crepouabl. buonornueckue Gpynkuuu munuaos. O6mume
CBOICTBa OHMOJOTMYECKUX MEMOpaH — TEKy4ecTh, CHOCOOHOCTh K CaMO3aMbIKaHHUIO,
MIOJIYITIPOHULIAEMOCTb.

Hyxnennossie kucnorel. JIHK u PHK. Crpoenne nyknemHoBbix kuciot. Hykneotunusl.
[Tpunuun komruiementapuoctu. Ilpasuno Yapradda. Crpykrypa JHK — aBoiinas crupaib.
Mecronaxoxaenue u ouonorndeckue Gpynknuu JJHK. Buast PHK. ®ynkiuun PHK B kietke.

Crpoenune moinekyiasl AT®. Makpospruueckue cBszu B Mojiekyine AT®. buonornueckue
¢y AT®. BoccraHoBIeHHBIE TMEPEHOCUMKH, WX (QYHKIUM B KIeTKe. Jpyeue
Hykneozuompughocpamor  (HTD). CexBenupoBanne  JHK.  Memoowr  cenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.



[ OKYMEHT noanucaH 31eKTPOHHOM NOAMUCHIO.
CrtpykTypHasi Ouonorusi: OMOXMMHUYECKHEe W OMO(pU3MUECKHe HCCIEAOBAHUS COCTaBa U

IIPOCTPAHCTBEHHOW CTPYKTYpbl OHOMOINIEKYN. Moodenuposanue cmpykmypsvl u QyuKyut
buomonexyn u ux komniexkcos. Komnvromepnulii Ouzaiin u opeanuyeckull cunmes OUOMONEKY U
UX HEeNnpPUPOOHBIX AHANO208.

JeMoHcTpanu

[optpetsi: JI. Iloaunr, x. YorcoH, @. Kpuk, M. Yunkunc, P. ®pankiun, @. Canrep, C.
[Ipy3unep.

Huarpammbl:  «PacnpeneneHne XHMMUYECKUX JBJEMEHTOB B HEXHBOW MIPHUPOIEY,
«PacnpenenieHre XUMHYECKUX 3JIEMEHTOB B )KUBOM IIPUPOLIE.

Tabmuuel u cxembl: «llepuoanueckas Tabauua XUMHYECKHX 3Je€MEHTOB», «CTpoeHue
MOJIEKYJbl BOJBI», «BemiectBa B cocTtaBe oOpranu3moB», «CTpoeHHE MOJIEKYJbl OeiKay,
«CTpyKTypbl 0GenKoBO MOJEKynb», «CTpoeHHE MOJIEKYT YrieBoAoB», «CTpoeHHE MOJEKYI
nunuaoBy», «HykienHnoBsie KUCHOTE, «CTpoeHne MoieKyiabl ATD».

O6opynoBaHue: XUMHUYECKast Mocy1a U 000pyJ0BaHHE.

JlabopaTopHas padora «O0Hapyx)eHHE OETKOB C TOMOIIbIO0 KaUeCTBEHHBIX METO/I0BY.

JlaGoparopHast padora «lccineqoBanue HYKJIEMHOBBIX KHUCIOT, BBIACISEMBIX KIETKAMH
Pa3IUYHBIX OPraHU3MOB.

Tema 5. CTpoeHune u PyHKIIUM KJIETKH

Tunel KJI€TOK: dyKapuoThyeckas U mpokapuotruyeckas. CTpyKTypHO-(QYHKIIMOHATIbHBIC
00pa3oBaHMs KIETKH.

CtpoeHue MpPOKApUOTHYECKOW KiIeTKkH. KierouHnas crTeHka OakTepwii W apxei.
Oco0eHHOCTH CTPOEHHUS TeTepoTpOdHON U aBTOTPOQPHON MPOKAPUOTHUECKHUX KIETOK. MecTo u
POJIb MPOKAPUOT B OMOIIEHO3aX.

Crpoenne U (pyHKIIMOHUPOBAHUE dYKapHOTHUECKON KieTkH. [ImazmaTuueckas memOpaHa
(mna3manemma). CrpykTypa IjIa3MaTtuyeckoil memOpaHbl. TpaHCIOPT BEHIECTB 4Yepes
MIa3MaTUYeCKyr0 MeMmOpaHy: maccuBHbIN (muddysus, obneruéunas auddys3us), aKTUBHBIN
(mepBUYHBIM M BTOPUYHBIA aKTUBHBIA TpaHcmopT). [lomynponunaemocts MeMOpanbl. Paborta
HaTpUH-KaJIMEBOr0 Hacoca. OHJOLWTO3: IMHHONKTO3, (aronuros. Ix3onurto3. Kirerounas
creHka. CTpykTypa U (pyHKIMH KJIETOYHOM CTEHKU pacTEHUM, TpUOOB.

Huronnasma. Iluto3ons. Ilutockener. [IBukenuwe nuToruiazMbl. OpraHoujibl KIETKH.
OpnoMeMOpaHHbIE OpraHOM bl KJIeTKU: sHAomna3Matuyeckas cetb (II1C), anmapar [Nombmxu,
JM30COMBI, UX CTpoeHHe U (yHKIuH. B3anmMocBs3b 0MHOMEMOPAHHBIX OPraHOWUJOB KIIETKH.
CtpoeHue TpaHyNISIpHOTO peTukyinyma. Mexanusm Hanpasnenus 6enrkos ¢ IIIC. Cunres
pacTBopuMbIX  OenkoB. CuHTe3  KJIETOUYHbIX MeMmOpaH. [magkuii  (arpaHynsipHBII)
sHAOIIa3MaTHdYecKkuil petukyinym. CekperopHas QyHkius annaparta ['onbmku. Moouguxayus
benkose 6 annapame Ionvoocu. Copmuposka benkogé 6 annapame [onvoocu. TpaHcmopt
BELIECTB B KJIeTKe. Bakyonu pacturenbHbix kietok. Kinetounstii cok. Typrop.

[losryaBTOHOMHBIE OpraHOWJbl KIETKH: MUTOXOHJPHUM, IUIACTUIBL. [Ipoucxoorcoenue
mumoxonoputi u naacmud. Cumobuocenes (K.C. Mepeoickosckuil, JI. Mapeynuc). CTpoeHue u
GyHKIMA MUTOXOHAPWUN © TutacTuA. llepBUYHBIE, BTOPUYHBIE W CIIOKHBIE IUTACTHIBI
(OTOCHHTE3UPYIOMIMX AYKapUOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JIEWKOIJIACTHI  BBICIIMX
pacTeHUM.



[ OKYMEHT noanucaH 31eKTPOHHOM NOAMUCHIO.
HememO6pannbie opranounas! kietku CtpoeHne M QyHKIMM HEMEMOpPAHHBIX OPraHOWIOB

KIeTku. Pubocombl. [lpomesxcymounvie guramenmol. MukpodunaMeHTsl. AKmuHo8bIe
MuKkpogunamenmol. MBblIIEUHbIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HEMbIULEUHbIX KIEeMOK.
Muxkpotpy0Oouku. Kierounsiii nentp. CTpoeHue u JBHKEHUE JKIYTUKOB M PECHHUYEK.
MukpoTtpy6ouku nutormiasmel. LleaTpuons. benxu, accoyuuposanuvle ¢ Mukpopuiamenmamu u
muxpompybouxkamu. MomopHvie 6enxu.

SAnpo. Obonouka siipa, XpOMaTHH, KapHOIUIa3Ma, SAPBILKH, UX CTPOEHUE U (PYHKLUU.
SnepHsblil 6enKOBBIA MaTpukc. [IpocTpaHCTBEHHOE pacloiOKEHHE XPOMOCOM B MHTEp(azHOM
aape. dyxpomamun u 2emepoxpomamun. belkn XpomMaTuHa — TUCTOHBL. /Junamuxa sdephoti
obonouku 6 mumose. oepuviii mpancnopm.

Knerounsle  BikiatoueHuss.  CpaBHUTENIBHAs  XapaKTEpPUCTUKA  KIETOK  DYKapHOT
(pacTuTenbHOM, )KUBOTHOM, TPUOHON).

JleMoHCcTpan U

[Toptpetsr: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabmuubl u cxempl: «CTpoeHHME HYKApUOTUYECKOM KIETKH», «CTpoeHHe MKUBOTHOM
KIIETKN», «CTpOCHUE PACTUTEIBHOMN KIETKN», «CTpoeHne MUTOXOHIAPUN», «SAnpo», «CtpoeHue
IIPOKAPUOTUYECKON KIIETKW.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnaparbl pPacTUTEIbHBIX, MKUBOTHBIX
KJIETOK, MUKpPOIIpenapaTbl 0aKTepHaIbHbIX KIETOK.

IIpakTnueckas padora «l3ydyenue cBoicTBa KIETOUYHON MEMOpaHBD».

JlabopaTopHas padora «/3yueHue cTpoeHMs KIETOK pa3IudHbIX OPTaHU3MOBY.

IIpakTnyeckas padora «/3ydyeHne qBUKEHUSA UUTOIIIA3M B PACTUTENIBHBIX KIETKAX.

JlaboparopHast padora «/ccnenoBanue mia3mMolsin3a U ACIIa3MOJIN3a B PACTUTEIIbHBIX
KJIETKax».

Tema 6. OOMeH BelecTB U MPeBpalleHNe JHEPTUH B KJIETKe

AcCUMMIIAIUS U TUCCUMMJIISIUS — JIBE€ CTOPOHBI MeTabonu3Ma. Tunbsl 0OMEHa BEIeCTB:
aBTOTPOHBIM UM  reTepoTpodHbIf. YdyacThe KuCIOpoJa B OOMEHHBIX IIpoLEeccax.
OHepreTuyeckoe oOecriedeHne KiIeTku: TmpeBpamenne AT® B 0OMEHHBIX TIpoleccax.
depMeHTAaTUBHBIN XapakTep peakiuil kietoyHoro meradonu3ma. depMeHThl, UX CTpoeHHE,
cBoiicTBa W MexaHu3M nedcTBus. Kodepmentsl. OTinynst (EepMEHTOB OT HEOPTaHUYECKUX
KaTaau3aTopoB. benku-akTuBatoppl U OENKU-UHTUOUTOPHL.  3aBHCHUMOCTH  CKOPOCTH
(bepMeHTaTHBHBIX PEAKINI OT pa3IMYHBIX (PAKTOPOB.

[lepBUuHBINl CHUHTE3 OPraHUYECKUX BELIECTB B KieTKe. POTOCHUHTE3. AHOKCU2EeHHbIU U
oKcucenHblll  pomocunme3 'y obakmepui. Ceemocobupaiowue nucMeHmsvl U NUSMEHMbl
peaxkyuonno2o yenmpa. Ponb xmoporuiactoB B mpoiecce porocunre3a. CBeToBas U TeMHOBas
dazel. @omoovixanue, Cz., C4- u CAM-munwvt pomocunmesa. IIpoayKTUBHOCTh (DOTOCHHTE3A.
Bnusinue pa3nuuHbiX (hakKTOPOB HAa CKOPOCTh (poTocHHTE3a. 3HAUeHHE (POTOCHHTE3A.

XemocunTe3.  Pa3HooOpaszuwe  OpraHM3MOB-XEMOCHHTETHKOB:  HUTPHU(PHUIHMPYIOUIUE
OakTepuu, xKeye300akTepuu, cepoOaKkTepru, BOJAOPOIHbIE OaKTeprH. 3HaUeHHE XEMOCHHTE3a.

Anas’poOHbie opranu3Mbl. Buabr Oposkenus. [IpogykTel OpokeHHUS W WX HCIIONIb30BAHNE
4eJI0OBEKOM. AHa’pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKThl OMOTEXHOJOTHMM U BO30yAHUTENH
Ooe3Hen.



[OKyMeHT noanuncaH 3/1eKTPOHHOM NOANUCHIO.
A3p06HI>Ie OpraHHU3MBlI. OTarnsl OHCPIrCTUICCKOIO oOmeHa. HOI[FOTOBI/ITGJ'II)HI)II‘/'I JTall.

['mukoan3 — 6ECKUCIOPOAHOE PACILIEIIIIEHUE TITFOKO3bI.

buonorudeckoe okucieHue, Wik KIETOYHOE AbIxaHue. Pojab MUTOXOHApPUN B Ipoleccax
ounonoruueckoro oxkucieHus. Luknnuyeckue peakuuu. OxuciautenbHoe (ochopuiinpoBaHHe.
Onepeuss membpannoeo epaduenma npomonos. Cunmes ATD: paboma npomownnot ATD-
cunmasvl. llpenmyniecTBa a’poOHOro myTH oOOMEHa BELIECTB IMEpe]  aHa3pOOHBIM.
O} hEeKTUBHOCTH IHEPTETHUECKOTO OOMEHa.

JdeMoucTpanumn

[Toptpetsr: k. Ilpuctiu, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A. DHrenbrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuuper u cxembl: «DoTocunTe’y, «IHEpreTHUeckuii oomen», «buocuHTe3 Oekay,
«Ctpoenue pepMeHTa», «XeMOCUHTESY.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000PYI0BaHUE JJIsl IPUTOTOBJICHUS TOCTOSTHHBIX U
BpPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopHas pabora «/I3yueHue KaTalIUTUYECKOM AaKTUBHOCTH (EpMEHTOB (Ha
npUMepe aMuia3bl UK KaTajaasbl)y».

JlabopaTtopHas pabGora «l3ydeHue (¢(epMEHTATUBHOTO pACIpECICHUs TepoKCUIa
BOZIOPOJIa B PACTUTEIBHBIX U )KMBOTHBIX KIIETKAX).

JlabopaTopHas pabdora «CpaBHeHUE MTPo1ieccoB (POTOCUHTE3a U XEMOCHHTE3a».

JladopaTopHas pabota «CpaBHEHHUE MPOIIECCOB OPOKEHUS U JIBIXAHUS».

IIpakTuyeckas padora «Pemenue 3amad no teme «OOMEH BELIECTB U JHEPIUU B
KIIETKE».

Tema 7. HaciiencreeHHass MH(OpMaLMs U peajn3anus e€é B KJIeTKe

Peakuuu matpuuHoro cuHTesa. [IpUHIIMI KOMIUJIEMEHTAPHOCTU B PEAKLMSAX MATPUUYHOTO
cuHTe3a. Peanmuzanusi HacieacTBeHHOW uH(opManuu. ['eHeTHUYecKHil KOJ, €ro CBOWMCTBA.
Tpanckpunuus — matpuunblid cuHte3 PHK. IIpuHIMIBI TpaHCKpUIIIMU: KOMIUIEMEHTAPHOCT,
AHTUNAPAIVICTIBHOCTh, aCUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnsiius u e€ sranbl. Yyactue TpancnoptHeix PHK B OunocuHTese Oenka. YcinoBus
o6uocunresa 6enka. KogupoBanne amuHokuciot. Pois pubocom B GnocunTese Oernka.

Coepemennvle npedcmagnenuss 0 cmpoenuu eeHos. Opranuszaiysi reHomMa y nmpokapuoTa u
9yKapuoT. Perynsauus akTUBHOCTH TeHOB y mpokapuoTa. ['mmotesa omepona (P. XKaxoO, XK.
Mano). Monexynspuvle mexanuzmvl dKcnpeccuu 2eHog y aykapuoma. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perynanns oOMEHHBIX MPoLeccoB B kieTke. KiieTounslif romeocTas.

Bupycsl — HekieTouHble (POpPMBI KU3HU U OOIUTraTHbIE apa3uThl. CTpOeHHE MPOCTHIX U
CIIO)KHBIX BHPYCOB, PETPOBUPYCOB, OakrepuodaroB. Kusnennvii yuxn JIHK-cooeporcawux
supycos, PHK-codepoicawux  eupycos, 6bakmepuogacos. Obpamnas  mpaHcKpunyus,
peeepmasa, unmezpasa.

Bupychuble 3a0oneBaHusi uenoBeka, JKUBOTHBIX, pactenuit. CIINJ, COVID-19,
COLIMANIbHBIE ¥ MEAULIUHCKUE TPOOIEMBI.

Buoungopmamuxa: unmeepayus u ananuz 6oavuux maccusos («bigdatar) cmpyxkmypruix
ouonocuueckux oaumvix. Hamomexnonoeuu 6 oOuonoeuu u meduyune. Ilpocpammupyemvie
@ynxyuu 6enxos. Cnocobvl 00CmasKu 1eKapcme.



JOKyMeHT noAnmncaH 3NeKTPoOHHOW NOAMNKCHIO.

JdemMoHcTpanuu

[Toptpetsr: H. K. Konbsuos, . 1. IBanOBCKUI.

Tabmumpr u  cxembl: «buwocuHTe3 Oenka», «l['eHeTmyeckuii kom», «Bupyce»,
«bakrepuodarm».

IIpakTHyeckas padora «Co3nanue MOJIETU BUPyCay.

Tema 8. ZKM3HeHHBI IMKJI KJICTKH

Knerounsrit muki, ero mepuoasl u perymsius. Mutepdaza m muto3. OcobeHHOCTH
mpoliieccoB, nNpoTekaromux B unrepdasze. [loaroroska kinetku k aeneHuto. [Ipecunrernueckuit
(MOCTMUTOTUYECKHI), CUHTETUYECKUNA M TMOCTCUHTETUYECKUN (TPEMUTOTHYECKHI) MEepHOIbI
uHTEpPa3bl.

Marpuunsiii  cunte3 JHK —  permnmukanms. Ilpunnunser  permukanuu  JIHK:
KOMIUIEMEHTAPHOCTh, MOJYKOHCEPBATUBHBIM CHHTE3, AHTHUNAPAJUICIIBHOCTh. MexaHu3Mm
permukaunn  JIHK.  Xpomocomsl. Crpoenue xpomocoMm. Temomepbl u Tenomepasa.
XpOMOCOMHBIA HaOOp KIETKU — KapUOTHUIL. J{MIJIOMIHBIN M TrariouJHbI HaOOPBl XPOMOCOM.
I'omonoruunbie XpoMocoMbl. [10710BbIE XPOMOCOMBEI.

Henenne wietkn — mMuTo3. CTaguy MHTO3a M MPOUCXOIAIIME B HUX IMPOLECCHI. THIIBI
muto3a. Kapuokunes u nutokuHes. buonornyeckoe 3HaueHNE MUTO3a.

Perymsiiust mutoTHueckoro nukia kietku. [Iporpammupyemasi kieroyHass rubenp —
amnomnTo3.

Krnerounoe a1po, XpoMocombl, GyHKIIMOHATIbHASA T€HOMUKA. Mexanuzmbl nponugepayuu,
oughgpepenyupoexu,  cmapenus u  eubenu  kiemok.  «Lugposas  knemrxay  —
ououngpopmamuyeckue mooenu GyHKYUOHUPOBAHUS KIEMKU.

JdemoHcTpanumn

Tabmuier 1 cxembl: «OKU3HEHHBIM LUK KIETKH», «MHTO3», «CTpoeHHE XpOMOCOMY,
«Pemnmukanus [THK».

O6opyoBaHUE: CBETOBOM MHUKPOCKOII, MUKpPOIpenaparbl: «MHUTO3 B KJIETKaxX KOpEIIKa
JTyKay.

JlabopaTopHas padora «HaGnrogeHne MUTO3a B KJIETKaX KOHUMKA KOpEINIKa JIyka (Ha
TOTOBBIX MUKpOIIpenapaTax ).

JlabopaTopHas paGora «/3ydyeHre XpoMOCOM Ha TOTOBBIX MUKPOIIPENapaTaxy.

IIpakTuyeckas padora: Pemenue 3a7a4y no TeMe MUTO3 U MEHO3

Tema 9. PazMHoO:XeHHMe U pa3BUTHE OPraHU3MOB

DopMBI pa3MHOXKEHHUSI OPTaHU3MOB: Oecroioe (BKJIF0Yasi BETeTaTUBHOE) U MOJI0BOE. BubI
0ecIio10ro pa3MHOXKEHMS: TOYKOBAaHUE, CIIOPYJIAIUs, (parMeHTaIus, KIOHHPOBAHUE.

[TonoBoe pasmuoxkenue. IlosoBble kieTku, WM Tamerbl. Meito3. Cragum Meiiosa.
[ToBenenue xpomocom B Meiosze. Kpoccunrosep. buosnornuecknii CMbICIT MEHO3a U TIOJIOBOTO
nporecca. Meio3 1 ero MecTo B )KU3HEHHOM IIUKJIE OPTaHU3MOB.

IIpensapoasimieBoe  passButue. lameroreHe3 y KUBOTHBIX. [losoBble — kene3bl.
OO0pa3oBaHue U pa3BUTHE TMOJOBBIX KiIETOK. CriepMarorene3 u oorene3. CTpoeHUe MOJOBBIX
KJIETOK.

OmnogoTBOpeHNe U AMOPUOHANIBHOE pa3BUTHE XUBOTHBIX. CrOCOOBI OIJIOIOTBOPEHUS:
HapyXHOe, BHyTpeHHee. [laprenorenes.



[ OKYMEHT noanucaH 31eKTPOHHOM NOAMUCHIO.
NuauBuayansHOe pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPUONIOTHS — HayKa O pa3BUTHHU

opranusmoB. Mopgozenez — oona uz 2nasuvix npobiem samopuonocuu. Konyenyus mopgozenos
u mooenu mopgoceneza. Cramuu SMOpUOTEHE3a JKMBOTHBIX (HAa TIpUMEpE JIATYIIKH).
Hpo6nenue. Tumbl apobOnenus. /[lemepmunupoganHoe u HeOEepMUHUPOBAHHOE OpobieHue.
bnacmyna, munwvt 6nacmyn. Oco6eHHOCTH APOOJICHUS MIEKOMUTAIONIUX. 3aPO/IbIIIEBHIC JTUCTKU
(ractpyinsiiust). 3akiaZKa OpraHOB U TKaHEW W3 3apOBIIIEBHIX JIMCTKOB. B3anMHOe BiMsiHUE
yacTeil pa3BUBAIOLIETOCS 3apojiblia (3MOpHUOHANIbHAS WMHIAYKIMS). 3akiajKa IUIaHa CTPOSHUs
KUBOTHOTO KaK pe3yJbTaT MEPAPXUYECKUX B3aMMOJCHUCTBUM TI'€HOB. Bimmsgnue Ha
AMOpPUOHAIBHOE PAa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH CPe/Ibl.

Poct u pasBurue xuBoTHbIX. [locTamOpuoHnanbHblll mepuoa. [IpsMoe u Hempsimoe
pazButue. Pa3Butue ¢ meramopdo3oM y O€CIO3BOHOYHBIX M TIO3BOHOYHBIX IKUBOTHBIX.
buonornueckoe 3Hau€HHE NPSIMOTO U HEMPSIMOTO Pa3BUTHUSA, UX PACIPOCTPAHEHUE B IIPUPOJE.
Tunel pocta XHUBOTHBIX. DaKTOpPHI PETYISIMU POCTa >KUBOTHBIX U uenoBeka. Craguu
MOCTAMOPHOHAIBHOTO Pa3BUTHS Yy JKUBOTHBIX U uejoBeka. [lepnoabl OHTOreHe3a 4YeloBeKa.
Crapenue u cMepTh Kak OMOJIOTMYECKHE MTPOLIECCHI.

Pa3smHoxkeHue u pasButue pacteHui. ['ameroput u crnopodur. Meio3 B KU3HEHHOM
nukie pacrenuil. OOpasoBaHHe crmop B Tmpolecce MeHo3a. ['ameroreHe3 y pacTeHHIA.
OmnonoTBOpeHNME M Pa3BUTHE PACTUTEIBHBIX OpPraHU3MOB. JIBOMHOE OIUIOJOTBOPEHHUE Y
IBETKOBBIX pacTeHuil. OOpa3zoBaHuE U pa3BUTHE CEMEHH.

MexaHu3Mbl peryiasiiui OHTOT€HE3a Y PACTEHUHN U )KUBOTHBIX.

JemMoHCcTpanu

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

Tabmuuel u cxembl: «BeretatuBHOE pa3MHOKeHUE», « TUIBI 0ECMONIOro pa3MHOXKEHUS»,
«Pa3MHOXKEHME XJIAMUAJIOMOHAb», «Pa3MHOXeHHE DJBIVIEHb», «Pa3MHOXEHHWE THUIIPBIY,
«Merniosy, «Xpomocomsel», «l'ametorenes», «CTpoeHUE SUIEKIECTKH M CIEPMATO30M1a»,
«OcHOBHBIE CcTaauu OHTOreHe3a», «lIpsmoe u Hempsimoe pas3Butue», «Pa3zBurue Mmalickoro
Kyka», «Pa3zButue capanum», «Pa3Butue JArymkun», «J[BOWHOE OMIOAOTBOPEHUE Y IIBETKOBBIX
pacteHuit», «CTpoeHHUE CEMSH OJHOJOJBHBIX M JABYAOJBHBIX pacTeHUI», «KU3HEHHBIN UK
MOPCKOM  KamycTbl», <«OKM3HEHHBIM UUKI MXa», <KW3HEHHBI [UKI ManopOTHUKAY,
«KHW3HEHHBIN ITUKJI COCHBIY.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpENapaThl SHIEKIETOK U CIIEpMaTO301/I0B,
Mozenb « [ {uKiI pa3BUTHS TIATYIIKA.

IIpakTuyeckass padora «V3ydyeHue CTpPOEHHSI TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKPOIIpEnapaTax.

IIpakTHyeckas padora «BpIsSBIEHHE NMPU3HAKOB CXOJCTBA 3apOJAbIIIEH MO3BOHOYHBIX
KUBOTHBIX).

JlaGoparopHasi padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIINX PACTCHUI.

Tema 10. I'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH ¥ M3MEHYMBOCTH OPraHU3MOB

Hcrtopus cTaHOBIEHUS M pa3BUTHs T'eHETHKU Kak Hayku. Pabotsl I'. Mennens, I'. ne
@®pusa, T. Moprana. Ponb oredecTBEHHBIX Y4Y€HBIX B pa3BUTUM reHeTuku. Paborsr H. K.
Konbrosa, H. Y. BaBunora, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununuenko, H.
B. Tumodeesa-Pecosckoro.
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OCHOBHBIE T€HETUYECKHE TOHIATUS U CUMBOJIBI. ' OMOJIOTHYHBIE XPOMOCOMBI, aJIJI€JIbHBIE
ICHBl, AJIbTCPHATUBHBIC NPU3HAKH, JOMWHAHTHBIA W PELECCUBHBIA NPHU3HAK, I'OMO3HUIOTA,
reTepo3urora, 4ucras JIMHUSA, THOpUABI, TeHOTUI, ¢eHoTtun. OCHOBHBIE METOJbI T€HETHUKH:
TUOPUA0TIOTUYECKUH, IIUTOIOTMYECKUI, MOIEKYIIPHO-TE€HETUYECKUH.

JeMoHcTpanu

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konsos, H. 1. Basuios, A. H.
benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmuue! u cxembl: «MeTobl TeHETUKNY, «CXEMBbI CKPELIUBAHUS.

JlabopaTopHas padora «J/Ipozoduia kak 00bEKT FreHETUYECKUX UCCIEAOBAHUI.

Tema 11. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemuBanue. [lepBbiii 3akoH MeHnens — 3aKOH €IUHOOOpa3us
ruOpuaoB nepBoro nokojeHus. IlpaBmiio nomuuupoBanus. Bropoil 3akoH MeHnens — 3aKoH
pacuiernjeHusi Mpu3HakoB. LluTolornuecknue OCHOBBI MOHOTHOPHIIHOTO CKpEIIMBAHUSI.
['unoresa 4MCTOTHI ramer.

AHanu3upyromee — ckpemuBaHue.  [IpomMexyTouHbIl ~ XapakTep  HacJeIOBaHMS.
Pacmennenre npu3HakoB Npy HEMOJIHOM JIOMUHUPOBAHUH.

Jurubpunnoe ckpemmuBaHue. Tpetuit 3akoH MeHmenss — 3aKOH HE3aBUCHUMOTO
HacJieI0BaHus Mpu3HaKoB. L{uTomornueckue 0CHOBBI AUTUOPHUIHOTO CKPEIIUBAHUS.

CuernnenHoe HacnenoBanue npu3HakoB. Pabotel T. Moprana. CuernyieHHOe Hacle0BaHKe
T€HOB, HAPYLIEHUE CLHEIUICHUS MEXY F'eHaMU. XPOMOCOMHAs TEOPHUsI HACIIEICTBEHHOCTH.

I'enetnka mosia. XpOMOCOMHBIN MEXaHM3M OIpEEICHUsl Mojia. AYTOCOMBI U IOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHbli M TeTEepOraMeTHbIA NOJI. ['eHeThueckas CTPYKTypa IIOJIOBBIX
xpoMocoM. HacnenoBanue npu3HaKkoB, CIEIUIEHHBIX € MTOJIOM.

I'enoTun kak nenoctHas cucrema. llnedorponuss — MHOXKECTBEHHOE IEHCTBUE TEHA.
MHOXeECTBEHHBIN ajuienn3M. BzaumoneicTBue HeaIeNbHBIX Te€HOB. KOMIIIEMEHTApHOCTS.
Onucraz. [Tonumepus.

['eneTnyecknii KOHTpPOJIb pa3BUTHA PACTEHHUW, JKUBOTHBIX W 4YEJIOBEKA, a TaKXke
(U3MOIOTHYECKUX TPOLIECCOB, TOBEACHUS W KOTHUTUBHBIX (yHKuuil. ['eHeTnueckue
MEXaHU3Mbl CUMOMOT€He3a, MEXaHU3Mbl B3aUMOACUCTBUS «XO3UH — IMapa3uT» M «XO3AUH —
MUKpOOHOM». ['eHeTHYecKe acTieKThl KOHTPOJIS M U3MEHEHHsI HaceICTBEHHON NH(pOpMaIu B
MTOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JdemoHcTpanuun

IToprpetsr: I'. Mennens, T. Mopras.

Tabmuupr u cxemsl: «IlepBblit U BTOpoil 3akoHBl Menaens», «Tpetuil 3akon MeHaens»,
«AHanuzupyroniee CKpELIMBAHUEY, «Henonnoe JOMUHUPOBAHUEY, «CuernueHHoe
HaclleZIOBaHHWE TPHU3HAKOB Yy JApo3oduibl»y, «l'eHeTnka moma», «KapuoTum dYemoBekay,
«Kapuotun  gpozodpunsr»y,  «Kapuotun — nTuubs»,  «MHOKECTBEHHBINM  ayjienu3mM»,
«B3auMoneiicTBre TEHOBY.

O6opynoBaHue: MoOJeNb JUIsl JEMOHCTPALlMU 3aKOHOB €IMHO00pa3us TMOpHAI0B NEPBOTO
IIOKOJICHUSI M PaACLICIJICHUS IPU3HAKOB, MOJENb Ui JIEMOHCTPAllMM 3aKOHA HE3aBHMCUMOTO
HacJeq0BaHUs NMPU3HAKOB, MOJENb ISl IEMOHCTPALIMY CLIEIUIEHHOTO HACIEA0BaHUs IPU3HAKOB,
CBETOBOI MHUKPOCKOII, MUKpoOIpenapar: «J{po3odunay.
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IIpakTnueckass padora «l3ydyeHue pe3yabTaTOB MOHOTMOPUIHOTO CKpEUIUBAHUS Y

JPO30(QUITBDY.

IIpakTnueckass padora «l3ydeHue pe3yibTaTOB JIUTHOPUAHOTO CKPEIIMBAHUS Y
Ipo30(UIIbDY

Tema 12. 3aK0HOMEpPHOCTH U3MEHYMBOCTH

B3aumonelictBue reHotuna u cpeabl npu (GopMupoBaHUM (eHoTumna. M3MeHYMBOCTH
npu3HaKkoB. KauecTBeHHblE W KOJIMYECTBEHHbIE MpPU3HAKU. Buasl HM3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACJIEACTBCHHAS.

Monudukanmonnas U3MEHYUBOCTh. Ponib cpensl B popmupoBaHuU MOAUGPUKAIIMOHHOM
n3MeHunBocTd. Hopma peaknum npusHaka. BapuanmoHHblil psg v BapuauuoHHas kpuBas (B.
Noranncen). CBoiicTBa MOAU(PHUKAITMOHHON U3MEHUYHUBOCTH.

'enoTunuueckass W3MEHUYMBOCTh. (CBOMCTBAa T€HOTUIIMYECKOW HM3MEHUYMBOCTH. Buasl
TeHOTUITUYECKON U3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHASI.

KomOunaTtuBHas n3MeHYMBOCTh. Meiio3 U MOJIOBOM MpOoIlecC — OCHOBA KOMOMHATHUBHOM
U3MEHYUBOCTH. Ponbp  KOMOMHATHBHOW W3MEHUMBOCTH B  CO3JaHMHM T'E€HETHYECKOTO
pa3zHooOpa3us B Ipesesax OAHOro BUJIA.

MyTanuoHHass M3MEHUMBOCTb. BHIBI MyTaluii: T€HHbIE, XPOMOCOMHbBIE, T'€HOMHBIE.
CrnoHTaHHbIE W WHAYIUPOBAHHBIE MYTalMH. SIAEpHBIE W UHUTOIUIA3MATUYECKUE MYTaIlMH.
CoMaruueckue W MOJ0Bble MyTauud. [IpydunHBI BOSHUKHOBEHHS MyTanuil. MyTareHbl U UX
BIIMSIHUE HA OPraHU3MBbl. 3AKOHOMEPHOCTH MYTAIMOHHOI'O MpoIecca. 3aKOH TOMOJIOTUYECKUX
psanoB B HacneAacTBeHHoW usMmeHunBocTH (H.M. BaBuiioB). BHesnepHas W3MEHUYMBOCTh U
HACJIEICTBEHHOCTb.

Onucenemuka u 5NUSEHOMUKA, POJb INUEHEMUYEeCKUX (haKkmopos 6 HAcie008aHuu u
UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUZMOS.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Noranncen, H. 1. Bapunos.

Tabmuupl u cxembl: «Buasl u3MeHunBocTH», «MoaudukalmoHHasT HW3MEHYUBOCTHY,
«KomOmHaTHBHAs  M3MEHUYMBOCTBY, «Meio3y»,  «OmiogoTBopeHue»,  «l eHeTHnueckue
3a00seBaHUs YenoBeKay, « BUIbl MmyTaruiny.

OGopynoBaHue: >KMBBIE M TepOapHbIE HSK3EMIUISIPHl KOMHATHBIX PACTCHUN, PUCYHKU
(dboTorpadun) KUBOTHBIX C PA3TIUYHBIMU BUJIAMH U3MEHUYHNBOCTH.

IIpakTnueckass padora «MccnenoBaHne 3aKOHOMEPHOCTEH — MOIU(MUKAIIMOHHOMN
M3MEHUYHUBOCTH. [locTpoeHre BaprualiMOHHOTO psijia M BApUAILIMOHHON KPUBOW».

IIpakTuyeckas padora «Myrammu y 1po30¢puibl (Ha TOTOBBIX MUKPOITPETIapaTax)y.

Tema 13. 'eHeTHKa 4en0BeKa

Kapuorun uenoBexka. MexayHapogHas IporpamMMma HCCIEAOBAHUS T€HOMAa YEJIOBEKA.
Metoapl U3ydeHHs] TEHETUKH YeJIOBEKa: TeHeaJOTHYeCKil, OJIM3HEIOBbIN, IUTOTCHETHYCCKUM,
MONYJIALIMOHHO-CTATUCTUUECKUH, MOJIEKYJISIpHO-TeHeTnYecKuil. COBpEeMEHHOE OmpeiesieHHne
TE€HOTHIIA: TOJHOT€HOMHOE CEKBEHUpPOBAHUE, T'€HOTHUIIUPOBAHHE, B TOM YHUCIE C IMOMOIIBIO
[MI[P-ananu3a. HacnencTBeHHbie 3a0o0iieBaHMs 4elloBeKa. [ €HHBIE W XPOMOCOMHBIE OO0JIE3HU
yesoBeka. bolsie3HM ¢ HaclaeACTBEHHOM IpPEapacloIOKEHHOCThIO. 3HAUYEHHE MEIULMHCKON
TCHETHKU B TPEJOTBPANICHUN W JICYCHHH TEHETHYECKUX 3a00JieBaHMiA UejoBeKa. Meanko-



JOKyMeHT noAnmncaH 3NeKTPoOHHOW NOAMNKCHIO.
TE€HETHUYECKOE KOHCYNbTHpOBaHuE. CTBOJIOBbIE KIETKU. [IOHATHE «TEHETHMYECKOro Tpy3an.
OTudecKkue acieKThl UCCIEA0BAHUN B 00J1aCTH PETAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'eneTnueckre (PakTOpbl MOBBIIIEHHON 4YyBCTBUTEIBHOCTU 4YENIOBEKAa K (PU3NYECKOMY U
XUMHUYECKOMY 3arps3HEHUIO OKpYXKalIlleW cpenpl. ['eHeTndeckas IpeapacnoyioRXEHHOCTh
YeJIOBEKA K IMaTOJIOTHUSM.

JdeMoHcTpanumn

Tabmuubr u cxembl: «Kapuotun udenoBeka», «MeToapl U3ydeHUs T€HETHKH YEIOBEKay,
«I'eneTnyeckue 3a0071€BaHUS YETOBEKAY.

IIpakTnyeckas padora «CocTaBieHHe U aHAIU3 POJOCIOBHOW.

Tema 14. Ctpoenue u GyHKIIMHA OPraHU3MOB

buonornyeckoe  pasHooOpaszue  opraHu3MoB.  OJHOKJIETOYHBIE,  KOJOHHAJBHBIE,
MHOT'OKJIETOYHBIE OPTraHU3MBI.

OCOOEHHOCTH CTPOEHUS M JKU3HEIESITEIbHOCTH OJHOKIETOYHBIX opraHu3mMoB. bakrepun,
apxeu, OJJHOKJIETOYHbIE TPUOBI, OTHOKIIETOUHbIE BOJIOPOCIH, ApYyrHe NpoTUCThl. KonoHuanbHbIe
OpraHU3MBI.

B3anMocBs3b yacTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPraHOB.
Opranusm Kak eauHoe 1enoe. ['omeocras.

Tkanu pacrenuil. Tumsl pacTUTENBHBIX TKaHEH: oOpa3oBaTelbHAs, MOKPOBHAs,
IpoBOJALIAs, OCHOBHAs, MexaHuyeckasi. OCoOOEHHOCTH CTPOeHUs, (PYHKIUN U PacroOKEeHUS
TKaHE! B OpraHax pacTEHUHN.

TkaHM SKMBOTHBIX ¥  4Ye€JIOBEKa. TUIBI JKUBOTHBIX TKAaHEW: DIMTEIIHAIIBHAS,
COCJMHUTENbHASA, MbIlIe4Hasi, HepBHasA. OCOOEHHOCTH CTpOEHMS, (PYHKIUI M pacroOKeHUs
TKaHE! B OpPraHax XKMBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHble U reHEepaTUBHBIE OpraHbl pacTeHuid. OpraHbl U CUCTEMBI OPraHOB
KUBOTHBIX U 4eaoBeKa. DyHKIIMU OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranusmoB. Kapkac pactenmil. CkeneTsl OHOKJIETOYHBIX H
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapyxHblli M BHYTpeHHMI ckeneT. CTpoeHMe W THIIBI
COCIMHEHUS KOCTEH.

JIBi>keHre opraHu3MoB. JIBIDKEHHE OJHOKJIETOUHBIX OpPraHu3MOB: amMEOOUIIHOE,
KI'YTUKOBOE, PECHUYHOE. JIBM)KEHHE MHOIOKJIETOYHBIX PACTEHUN: TPONHU3MBI M HACTHUH.
JIBukKeHre MHOTOKJIETOYHBIX JKUBOTHBIX UM 4YeJlOBeKa: MbllleyHas cucrema. Peduekc.
CkeneTHbIe MBIIIIBI U UX padoTa.

[Inutanue oprannsmos. llornomenre BOAbI, YIJIEKUCIOrO ra3a U MUHEPAJIbHBIX BELIECTB
pacteHusAMH. IluTaHue >XUBOTHBIX. BHYTpPUIIONOCTHOE M BHYTPUKIETOYHOE ITHIIEBAPEHHUE.
[Iuranne MO3BOHOYHBIX XKUBOTHBIX. OTIENbl MUILEBAPUTENIBHOrO TpakTa. lIumeBapurensHbie
*kenesbl. [IumeBapurenpHas cucrema 4eoBeKa.

Jlpixanue opranu3moB. Jlpixanue pacteHuid. [[pixanue xuBoTHBIX. uddy3us razos uyepes
MOBEPXHOCTh KieTKU. KoxkHoe npixanue. /[pixaTenpHas moBepxHOCTh. JKabepHoe u n€rouHoe
npIxaHue. [[pIXaHWe NO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA. ODBOJIIOIMOHHOE YCJIOKHEHHUE
CTPOCHHMsI JIETKMX IO3BOHOYHBIX JXMBOTHBIX. JlpIXxaTenpHas cucTeMa 4YelnoBeKa. MexaHHu3M
BEHTWJIALMY JIETKUX Y NITUI U MJIIEKONIUTAIOUIMX. Perynsanus npixanus. J{pixaTenbHble 00bEMBI.

TpancnopT BemecTB y OpraHu3MOB. TpaHCIOPTHBIE CHUCTEMBI pacTEHUU. TpaHCIOPT
BELIECTB Yy JKMBOTHBIX. KpoBeHOocHas cucrema u €€ opranel. KpoBeHOcHas cucrema
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MIO3BOHOYHBIX JXUBOTHBIX M 4enoBeka. Cepaue, KpOBEHOCHBIE COCyIAbl M KpoBb. Kpyru
KpOBOOOpaIeHUsl.  DBOJIOLMOHHBIE  YCIOKHEHHUS  CTPOECHUS  KPOBEHOCHOW  CHUCTEMBI
MO3BOHOYHBIX )KMBOTHBIX. PaboTa cep/a u e€ perymnsuus.

Beinenenne y opramusMoB. Beinenenue y pacteHuid. BeineneHue 'y  KMBOTHBIX.
CoxparutenbHple Bakyonu. Oprasbl BblaeneHus. QDuibTpanus, Ccekpeuus Hu oOpaTHOe
BCAaChIBaHUE KaK MEXaHU3MbI pa0OThl OpraHoB BblJeIeHUs. CBSI3b MTOJIOCTH TEJIa ¢ KPOBEHOCHOM
Y BBIICIUTENBHON CUCTEMaMU. BpiieneHne y NMO3BOHOYHBIX KMBOTHBIX M uejoBeKa. Iloukw.
Crpoenue u pyHKUMOHUpOBaHKE HedpoHa. OOpa3oBaHUEe MOYH Y YEJIOBEKA.

3ammTa y OpraHu3MoB. 3alUTa y OJHOKJIETOYHBIX OpraHuzMoB. Cropsl Oaktepuil u
LUCTHI MPOCTEUIINX. 3alIuTa y MHOIOKJIETOUHbIX pacTeHuid. Kytukyna. Cpencta maccuBHOU U
XUMHAYECKOH 3a1UThl. DUTOHIIUIEI.

3amMTa 'y MHOTIOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX IPOW3BOAHBIE. 3aluTa
opranuzmMa otT Ooze3Heil. MmmyHHas cucremMa uenoBeka. KIeTOUYHBII M TryMoOpaibHbBIN
UMMYHHUTET. BpoXnéHHbli W npuoOpeTéHHBI crneuuuyeckuidi HUMMYHHUTET. Teopus
KIIOHaNIbHO-cenekTuBHOro umMmynurera (II. Opmux, @. M. bepuer, C. Tonerasa).
BocnanurenbHble  OTBETBI OpraHu3MoOB. Ponp  BpOXIEHHOTO HMMMYyHHTETa B pPa3BUTUU
CHCTEMHBIX 3a00JIeBaHHI.

Paszgpaxxumocte M perynsinus y OpraHu3moB. Pa3apakuMoOCTh y OJHOKJIETOYHBIX
opranu3MoB. Takcuchl. Pa3zgpaxuMocTs U peryisnus y pacTeHuil. PocToBble BemiecTBa M UX
3HAYCHHE.

HepBhas cuctema u pediekTopHas peryisuus y >KMBOTHbBIX. HepBHas cuctema u eé
OTJeNbl. DBOJIOLMOHHOE YCIOKHEHUE CTPOECHMSI HEPBHOM CHUCTEMBI y >KMBOTHBIX. OTIensl
TOJIOBHOTO MO3ra MO3BOHOYHBIX KUBOTHBIX. Pedniekc u pednexkropnas nyra. bezycnoBHble u
YCIIOBHBIE pedIIeKCHI.

I'ymopanbHass perynsnuss M SHAOKpDHHHAs CUCTEMa JKMBOTHBIX M 4esloBeKa. JKene3bl
SHJIOKPUHHOM CHCTEMBl M HUX TOPMOHBI. JlelicTBHe TOpMOHOB. B3auMOCBSI3p HEpPBHOM U
SHIOKPUHHOM cucTeM. [ umoranamo-runodusapHas cuctema.

JemMoHCcTpanu

[Toptper: U. I1. ITaBnos.

Tabmuupr n cxembl: «OJHOKIETOYHBIE BOIOPOCHH», «MHOTOKIETOYHBIE BOJOPOCINY,
«bakrepun», «lIpocreitmme», «OpraHbl UBETKOBBIX pacTeHUi», «CUCTEeMBbl OpPraHoOB
IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHHe HaceKOMbIX», «TKaHM pacTeHuin»,
«KopneBbie cucremol», «CtpoeHue crebns», «CTpoeHUE ITUCTOBOW IUIACTUHKHNY, «TKaHH
KUBOTHBIX», «CkeneT udenoBeka», «llumeBapurenvHas cuctemay», «KpoBeHOCHas cucreMar,
«/pixarenbHas  cucrema», «HepBHas cucrema», «Koxa», «MplmedHas cucreMay,
«BpiaenurensHas cuctema», « HIOKpUHHAs cucteMa», «CTpoeHne MbIub», « IMMyHUTETY,
«KumeynononoctHele», «Cxema NUTaHUsl pacTeHHi», «KpOBEHOCHBIE CHUCTEMBI MO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruzips», «CTpoeHue miuaHapun», « BHyTpeHHee CTpOeHHE J105KI€BOIO
yepBsi», «HepBHast cucrema pnid», «HepBHas cucrema nsarymku», «HepBHas cucrema
npecMbikaromuxcs», «HepsHas cucrema nTuny, «HepBHas cucrema MIIEKONHUTAIOLIUXY,
«HepBHast cuctema uenoBekay, «Peduexcy.

ObopynoBaHue: CBETOBOH MHKPOCKOI, MHKPOIpPENapaThl OJHOKIETOYHBIX OPTraHU3MOB,
MUKpOIpEnapaTsl TKaHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMN HACEKOMBIX, UTJIOKOKHUX, KUBBIC
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AK3EMIUIIPbl KOMHATHBIX PaCTEHUH, TepOapruu pacTeHH pa3HbIX OT/EJIOB, BJIaKHbIE IIPETapaThl
KUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJJIEKIIMA OE€CIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEIOBEKA,
o0opyAOBaHME MJisi JIEMOHCTpPAllMd TOYBEHHOTO W BO3AYIIHOTO TUTaHUS pacTeHHIA,
paciienjeHuss Kpaxmajga u O€lIKoB MOJ JeHCTBUEM (EPMEHTOB, O00OpyIOBaHUE IS
JEMOHCTpPAIMU ONBITOB IO U3MEPEHHIO KU3HEHHON EMKOCTH JIETKUX, MEXAHU3MA JIbIXaTEIbHbIX
JNBH>KEHUW, MOJIEIIA TOJIOBHOT'O MO3Ta Pa3JINYHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3ydeHre TKaHEe paCTEHUI».

JlabopaTopHas padora «/3yueHne TkaHEel KUBOTHBIX).

JlabopaTopHas padora «/3ydeHne opraHoB IBETKOBOTO PACTEHUS».

Tema 15. Cesiekuusi OpraHu3mMoB

JlomecTukauuss U celeKuus. 3apoKICHHE CEJIeKUMU W AgomecTukanuu. Yuenne H. .
Basuiiosa o LlenTpax npoucxoxaeHus 1 MHOTooOpa3us KyJbTypHBIX pacTeHuil. Ponb cenexnuun
B CO3JaHMM COpPTOB pAacTEHUHW U TMOPOJ KUBOTHbIX. CopT, mopoja, IITaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAclleACTBEeHHON m3meHunBocTy H. M. BaBuiioBa, ero 3naueHue st
CEJICKIITMOHHOM paboThI.

MeTtonbl cenekmoHHoON paboThl. MickyccTBEHHBIM 0TOOp: MACCOBBIN U MHAMBHUAYaJIbHbIN.
Oranbl KOMOWHAIMOHHOW celeKkiuu. VcnplTanue mpou3BoauTeNel 1Mo moToMcTBy. OTOOp 1O
TEHOTUIY C IOMOIIBIO OLIEHKH (PEHOTHNAa MOTOMCTBA M OTOOpP MO TE€HOTHIY C HMOMOIIBIO
ananm3a JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJA CEJEKIMOHHOM paboThl. PamuanuoHHBIN U
XUMHYECKHI MyTareHe3 KakK WMCTOYHHK MYyTallMii y KyJIbTYpHbIX (OpPM OpraHU3MOB.
Hcnonb30oBaHre TEHOMHOTO PEIAKTUPOBAHUS U MeTonoB pexomOuHanTHbiXx JIHK s
MTOJIyYEHUSI HCXOAHOT0 MaTepHaa Jiisl CEJIEKIIUU.

[Tonyuenne monuruionoB. BHyTpuBuaoBas rubpuamsanus. biauskopojcTBeHHOE
CKpellMBaHue, Wik MHOpUIuHT. HepoacTBeHHOE CKpelluBaHue, Uiu ayToOpuauHr. I'erepo3uc u
ero mnpuumHbl. Mcrmonb3oBaHue rerepo3uca B ceneknuu. OtmanéHHas TUOpUIU3AIINSL.
[Ipeononenne Oecronus MEXBUAOBBIX THOPUIOB. JIOCTHXKEHUS CENEeKIUM pacTEeHUH W
XKUBOTHBIX. «3eNéHas pesonoyusy.

CoxpaHeHHE M HU3YYEHUE T€HETUYECKHUX PECYpPCOB KYJIbTYPHBIX PACTEHUM U UX JTUKUX
poauyeit Al CO3/1aHusl HOBBIX COPTOB M THOPHIOB CENIbCKOXO3AMCTBEHHBIX KYIbTYp. M3yuenue,
coxpamneHue u ynpaeieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCTNEEHHbIX U NPOMBICI0BbIX
HCUBOMHBIX 8 YEAX YIYUULeHUS CYWECMBYIOWUX U CO30aHUS HOBbLX NOPOO, JTUHUL U KPOCCO8, 8
MOoM Yucie ¢ npuMeHeHUueM COBPEMEHHbIX MeMOO08 HAYUHbIX UCCIe008aHUL, Nepedosblx uoell u
NepCneKmuHbIX MexHOI02ULL.

JeMoHcTpanu

IToptpetsr: H. U. Baunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II. JIykesauenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. bensies.

Tabmuier u cxembl: «lleHTPBI TPOUCXOKIACHHUS U MHOTOOOPA3HUsl KyJIbTYPHBIX PaCTEHUN,
«3aKOH TOMOJIOTMYECKUX PSJIOB B HACIEICTBEHHOW H3MEHUMBOCTH», «METOIbl CENeKUUn»,
«OTtnanénnas rudpuauzamnus», « MyrareHes».

JlaGoparopHasi padora «/3ydyeHue pa3HOBUIHOCTEH KYJIbTYPHBIX PACTEHUN U TOPOJ]
JOMAIIHUAX KUBOTHBIX).

JlaGoparopHasi padora «/3yueHne METOJ0B CEIEKIIUU PACTECHUI.



JOKyMeHT nognucaH 3NeKTPOHHOM NoAMNUCHIO.
[Tpaktrueckas padora «[IpuBHBKa pacTeHUI».

Oxckypcusi «OCHOBHBIE METOJBI U JIOCTHUKEHHUS CEJICKIUU PACTEHUN M KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIHIO, TUIEMEHHYIO (pepMy, COPTOUCIBITATENbHBIN y4acTOK, B TEIJIOBOE
X035IUCTBO, B TAOOPATOPHUIO arPOYHUBEPCUTETA UM HAYYHOTO IICHTPA)».

Tema 16. BHOTeXHOJIOTHSI M1 CHHTeTHYECKAsl OUOJI0TUSA

OOBEKTBI, HCIONb3yEMbIE B OHOTEXHOJOIMH, — KIETOYHbIE M TKAaHEBBIE KYJBTYPHI,
MUKpPOOPTaHU3MBI, WX XapakTepUCTUKa. TpaaulMoHHas OUOTEXHOJNOTHs: XJebornedyeHue,
MOJIyYEHHUE KUCIOMOJIOYHBIX MPOIYKTOB, BUHOJENINE. MHUKpoOHonornyeckuii cuate3. OObEeKThI
MHUKpPOOHOIOTrHYecKUX TexHoJaorui. [Ipon3BoacTBo Oeinka, aMUHOKUCIIOT M BATAMUHOB.

CozaHue  TEXHOJOTMH M MHCTPYMEHTOB  II€JICHANIPaBICHHOIO  M3MEHEHUs W
KOHCTPYUPOBAHMUSI TEHOMOB C LI€JIbIO MOJYUYE€HHS] OPTaHU3MOB U UX KOMIIOHEHTOB, COAEPKAIINX
HE BCTpevaroluecs B Ipupoae OMOCUHTETUYECKUE MY TH.

Kinerounas unxxenepusi. Meroabl KyJnbTypbl KIETOK U TKaHEH pPAaCTEHUM U >KMBOTHBIX.
Kpuobanku. Comatnueckas ruOpuauzanuss U coMaTtudeckuil smOpuorenes. Mcmosb3oBaHue
rariouJIoB B CENEKIUU pacTeHuiu. [lonyuenue MOHOKIOHANbHLIX awmumen. McnoavzosaHue
MOHOKIIOHANIbHBIX U NOJIUKTOHAILHLIX aHmumen 8 meouyuHe. VICKyCCTBEHHOE OIUIOOTBOPEHHE.
PexoHCTpyKIMsl SHULEKIETOK M KIOHMPOBAHWE >KUBOTHBIX. METOA TpaHCIUIAaHTAUUU sJIep
KIETOK. TexHonocuu 0300poeneHus, KyJIbMUGUPOBAHUS U MUKPOKIOHAILHO2O DA3MHONCEHUs
CeNbCKOXO03AUCMBEHHBIX KYIbMYP.

XpOMOCOMHAs U TeHHasi WH)KEHEpHsl. VICKyCCTBEHHBIN CHHTE3 I€Ha U KOHCTPYUPOBAHUE
pexomOunanTHbIX JIHK. Coszdanue mpanceennvix opeanuzmos. JJOCTHKEHUS U TIEPCTIEKTUBHI
XPOMOCOMHON M TEHHOW HWH)XEHEPUU. OKOJOTHMYECKHE M JTHYCCKHE TPOOJIEMBbI TE€HHOMN
VHXECHEPUU.

Menunackue 6norexnonoruu. [loctrenomuas nudponas mequiuna. [11[P-quarnoctuka.
MeTabon0OMHBIN aHaNW3, TEHOUEHTPUUECKHI aHajau3 NpoTeoMa 4YeloBeKa [UIsl OLEHKH
COCTOSIHUSI €r0 370pOBbsl. Vcnonp30BaHuE CTBOJIOBBIX KJIETOK. TapreTHas tepamnus paka. 3D-
OvouHXeHepus JUisl pa3paboTKu (PyHIAMEHTAIbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHIA,
CO3/IaHMSI KOMIUIEKCHBIX TKAaHEW COYETAaHHMEM TEXHOJOTUH TPEXMEPHOTrO OHONPUHTHHTA H
ckadonarHra Ajid peneHus 3a1a4 NepcoOHATU3UPOBAHHON MEAULIMHBI.

Coznanue BEKTOPHBIX BaKIMH C IENbI0 OOecreueHruss KOMOWHUPOBAHHOW 3allUTHI OT
Bo3Oynuteneit OPBU, ycraHoBieHne MOJEKYJISIpHBIX MeXaHu3MoOB (yHKkunoHupoBanus PHK-
COJIEpKAIMX BUPYCOB, BBI3BIBAIOIINX 0COO0 OMACHbIE 3a00JIEBaHNS YEIOBEKA U JKUBOTHBIX.

JemMoHcTpanu

Tabmuet w  cxembl:  «lcmonb3oBaHME  MHKPOOPTaHU3MOB B IPOMBINIJICHHOM
MIPOU3BOACTBEY, «KieTouHast nHxkeHepus», «I eHHas HHKEHEPUs».

JlaGopaTtopHas pa6ora «/3yueHue 00bEKTOB OMOTEXHOIOTHUI.

[Ipaktuyeckas padota «JlyulloeHre MOTOYHOKHUCIBIX POTYKTOBY.

11 KUIIACC

Tema 1. 3apo:kneHue u pa3BuTHE IBOJIOIHOHHBIX MPEACTABJICHUNA B OMOJI0THH
OpomonmonHas teopus Y. lapsuna. [Ipeanocsuiki BOSHUKHOBEHUS JapBUHHU3MA. JKU3Hb
Y Hay4Has AesaTenbHocTh Y. JlapBuHa.



[OKyMeHT noanuncaH 3/1eKTPOHHOM NOANUCHIO.
I[BI/I)KYHII/Ie CUJIBI J3BOJKOIIMU BHUIOB II0 4. ,)_—[apBI/IHy (BI)ICOKaH HMHTEHCUBHOCTb

Pa3MHOXXEHMSI OPraHM3MOB, HAcJEJICTBEHHAs HW3MEHUYMBOCTh, Oopb0a 3a CyIIECTBOBAaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunrernueckoir teopuu HBomonuu (CT3I). HeltpanbHas Teopus
sBotoruy. CoBpeMeHHasl 3BOJIOIMOHHAs OHWONOrusa. 3HAu€HHE 3BOJIOLMOHHOW TEOpUU B
(OpMHUPOBaHUH €CTECTBEHHO-HAYYHON KapTHUHBI MUpA.

JleMoHcTpanu

[loptpetsl: Apucrorens, K. Jlunnei, XK. b. Jlamapk, 3. K. Cenr-Unep, XK. Kiosbe, Y.
Hapsun, C. C. YerBepukos, . U. llImanbraysen, [x. Xonaein, /1. K. benses.

Tabmuuel n cxemsl: «Cuctema xuoi npupoasl (nmo K. JIunuerw)», «JlectHuma *uBbIX
cymects (rmo Jlamapky)», «MexanusMm (opMHupoBaHUS TNPUCHOCOONICHUNH y pacTeHUul u
KUBOTHBIX (110 JIamapky)», «Kapra-cxema mapmipyra nyremectsus Y. lapsunay», «Haxonku Y.
HapBuHay, «®Popmbl 60pbObI 3a cymiecTBoBaHue», «llopoasl romyOeit», «MHoroobpasue
KyJIbTYpHBIX GopM KanmycTb», «I[lopoasl JOMaIHUX KUBOTHBIX», «CxeMa 00pa3oBaHUs HOBBIX
BugoB (o Y. JlapBuHy)», «Cxema COOTHOLIEHMs OBMXKYIIHMX CHJI 3BOJOLUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETUYECKON TEOPUH 3BOJIOLIUN.

Tema 2. MUKpO3BOIIOLMS U €€ pe3yJIbTAThI

[lonynsuuss Kak 3JeMeHTapHas enuHula 5BoMONUH. COBpPEMEHHBIE METOJIbl OLEHKH
TeHETUYECKOr0 Pa3HooOpa3usi U CTPYKTYphl nomyisuuil. M3meHeHue reHodoHIa MOMYNISALUN
KAK 3JIEMEHTAPHOE 3BOJIIOLIMOHHOE SBJICHUE. 3aKOH T€HETUYECKOTrO paBHoBecus Jlk. Xapau, B.
Baitn6epra.

OnemeHTapHble (HAKTOPBI (IBKMKYIIME CUIIBI) SBOJIONUU. MyTallMOHHBIMN TIpoIecC.
KomOunatuBHass u3MeHuuBOCTh. Jlpelid TreHoB — ciyyailHble HEHAIpaBJICHHbIE W3MEHEHUS
gacToT ayuieneid B momymsanusx. OddexT ocHoBatens. IDghghexkm 0OymuliouHO20 20pabIUIKA.
CHuoicenue eenemuuecko2o pazHoobpasus: npuuunsl u credocmeus. llposenenue s¢pghexma
opeucha cenoé 6 Oonvuwux u manelx nonyaayusx. Murpauuu. M3omduus momynsuui:
reorpaduueckas (IpocTpaHCTBEHHAs), Onosiornueckast (penpoayKTHUBHAs).

EctectBenHsblii 0TOOp — HampaBisitonuii gakrtop sBoOIUH. DOpMBI €CTECTBEHHOTO
otOopa: ABMXKYIIUHN, CTaOMIM3UPYIOLIUH, pa3pbiBalonil (Iu3pynTuBHBEIN). [lomoBoit oTOOp.
BO3HMKHOBEHME U 3BOIIOLMS COLIMATIBHOTO TIOBEIEHUS ’KUBOTHBIX.

[IpucnocobseHHOCTh OpPraHU3MOB KakK pe3ylbTaT MHUKPO3BOIIOUMU. Bo3HHKHOBEHUE
IPUCIIOCOONIEHUH y opraHu3MoB. ApomMopdo3sl U uauoagantauuu. [Ipumeps! npucnocoOneHnit
y oOpraHu3zMoB: Mopdosioruueckue, QU3noNoruueckre, OWOXMMHUYECKHE, IOBEJIEHYECKHUE.
OTHOCUTENBHOCTH MPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kputepun u crpykTypa. BumooOpa3oBaHue Kak pe3ylbTaT MHKPOIBOIIOLUU.
Wzonauus — xmoueBoil (akrtop BupooOpazoBanusa. IlyTm u cmocoObl BHIO0Opa30BaHUS:
ajutonatpudeckoe (reorpaduueckoe), CHUMIATPUUECKOE (DKOJOTHYECKOE), «MTHOBEHHOES)
(monunonau3anys, rudpuauzanus). JJIMTenbHOCTh SBOIOIIMOHHBIX MTPOIIECCOB.

Mexanu3msl pOpMUPOBaHUS OUOJIOTUYECKOTO Pa3HOOOpa3usl.

Pone »BOmtonmoHHOM Omonormu B pa3pabOTKe HAydHBIX METOAOB COXpPaHEHUS
OouopazHooOpa3uss. MUKpPOIBOIIONMS U KO3BOJIOLMS Napa3uTOB U UX X031€B. MeXaHHU3MbI
(dbopMHUpOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPBHOBI C HEM.

JdemMoHcTpanuu



[OKyMeHT noanuncaH 3/1eKTPOHHOM NOANUCHIO.

[Toptpetsr: C. C. YUeTBepukos, 2. Maiip.

Tabmuuel 1 cxeMbl: «MyTalMOHHAsI U3MEHYUBOCTbY, «llomymsmonHas CTpyKTypa BUIay,
«Cxema mposiBneHUs 3akoHa Xapau—BaiinOepra», «J/IBukyiipe CHUIBI  3BOJIOLUNY,
«OKoyoruuecKasl M30JSUS MOMYJSIUi ceBaHCKOM Qopenn», «l'eorpaduueckas H30IALUS
JUCTBEHHUIBI CUOMPCKON U JTMCTBEHHUIIBI 1aypcKoit», «[lomynsiuoHHbIe BOTHBI YHUCIEHHOCTH
XMIIHUKOB U XKepTB», «Cxema JeHCTBUS €CTECTBEHHOro ordopay», «Dopmbl OOppOBI 3a
CYILIECTBOBAHUE, «HaycTpuanbHbIi MEJIaHU3M», «KuBbie HCKOIIAEMBIE»,
«IlokpoBUTENBCTBEHHAS] OKpacka >KMBOTHBIX», «lIpemympexnaromas oOKpacka MKUBOTHBIX,
«Dusnonoruyeckue agantanun», «lIpucrnoco0IeHHOCTh OPraHU3MOB U €€ OTHOCHTEIBHOCTHY,
«Kpurepun Bupa», «Bunpli-nBolinukn», «CTpykTypa Buga B mnpupoae», «CrnocoOsl
BUJ000pazoBanus», «l'eorpaduueckoe BuIOO0Opa3oBaHMe TPEX BHUJAOB  JIAHJBIIICH»,
«IKOoJIoTUYeCKoe BHUA000pa3oBaHWe BUIOB cuHUI, «llomummonasl pacrenumit», «KamycTtHO-
PEACUHBIN THOPUITY.

O6opynoBanue: repdapun pacTeHUU, KOJJIEKIIMM HACEKOMBIX, Yydesla NTHUIl U 3Bepeu ¢
MpUMepaMU Pa3IUYHBIX MPHUCIOCOOIEHUHN, Yydena MTUIl U 3Bepell pa3HbIX BHUJOB, repOapuu
pacTeHuii OJIM3KUX BUIOB, 00Pa30BABIINXCS PA3TMYHBIMU CIIOCOOAMHU.

IIpakTnueckasi pa6ora «BpIsBIeHIE U3MEHYMBOCTU Y 0COOEH OJTHOTO BUJIA».

IIpakTHyeckas padora «CpaBHEHHE BUIOB 110 MOP(OIOTUUECKOMY KPUTEPHUIOY.

Tema 3. MakpodBoJironus 1 eé pe3yJibTaThl

Metonpl  u3ydeHHs MakpolBostolMH. [laneoHTonmornyeckue  METOAbl  M3YHEHHUS
sBomtonuu. [lepexoubie GopMbl U GUITOrEeHETUUECKHE PSIIbI OPTaHU3MOB.

buoreorpaduueckrie metonsl u3ydeHus dBomouuu. CpaBHeHue @uopbl U (payHBI
MaTepUKOB M OCTPOBOB. bruoreorpaduueckue obnactu 3eminu. BUnbI-oHAEMUKH U PETUKTHI.

OMOpHOIOTUYECKHE M CPABHUTEIBHO-MOP(OJIOrHUECKUE METOJbl U3YyUYEHHUS IBOJIOLUU.
['eHeTnyeckre MeEXaHHU3MBbl HBOJIIOLMM OHTOI€HE3a M MOSIBICHMS SBOJIIOIMOHHBIX HOBIIECTB.
I"'oMosiornuHbIe U aHAJIOTMYHbIE OpraHbl. PyaumeHTapHble opradsl U aTaBU3Mbl. MoJeKyIsipHO-
reHeTuYeckne, OWOXMMHYECKHME W  MaTeMaTUYecKhe METOJbl HU3Y4YEHHsS]  SBOJIIOLUU.
I'omonoruuneie rersl. COBpEMEHHBIE METO/IbI IOCTPOCHUS (PUIOTCHETUYECKHX JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMH U 3BOJIIOLUSI TEHOMOB.

OO0mue 3akOHOMEpPHOCTH  (TpaBwWiia) ABOMONUH. [lpunyun  cmenvl  QyHKYUil.
HeoOpaTumocts sBOMtONMK. AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIOLUH.

JdemoHcTpanuun

IToptpetsr: K. M. bap, A. O. KoBanieckuii, @. Mrouiep, 3. ['ekkens.

Tabmurer u cxembl: «DUTOTEHETUIECKUI PSJT JIOMIAINY», «APXEONTEPUKCY, «3BEPO3yOhIe
amepb», «Creronedansn», «Punno@urs», «CeMeHHbIe TaOpOTHUKNY, «buoreorpapuueckue
30HBl 3emun», «/pelip xonTuHEHTOBY, «Penukrhl», «HawdampHble cTaanu >MOPHOHATBHOTO
pa3BUTHUS  TMO3BOHOYHBIX  JKMUBOTHBIX», «[ OMOJOTMYHBIE W  aHAJOTHMYHbIE OpraHbl»,
«PynumeHThD», «ATaBU3MbD), «XPOMOCOMHBIE HAa0OpbI YENOBEKAa M IIMMIIAH3e», «lJ1aBHBIE
HaIpaBJICHUS SBOIIOIUNY, «O011I1e 3aKOHOMEPHOCTH 3BOJTIOLIMM.

ObopynoBanue: KOJUIEKIHH, TepOapuu, MYJSDKH HCKOMAEMbBIX OCTAaTKOB OPraHU3MOB,
MYJSDKM TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYJIUMEHTApHBIX OPraHOB U aTaBU3MOB, KOJUIEKIUU
HACEKOMBIX.

Tema 4. IlpoucxoxkaeHue U pa3BUTHE KU3HU Ha 3emJie



[OKyMeHT noanuncaH 3/1eKTPOHHOM NOANUCHIO.
Hay‘IHI)Ie TUIIOTC3bI IMPOUCXOXKACHHUA KU3HH Ha 3emite. AOHoOreHes u MMaHCIICPpMHUL.

JloHay4HbIE TPEICTABICHHUS O 3apOKJIECHUU KHU3HU (KpealroHu3M). ['mmore3a mocTOSHHOIO
caMO3aposKICHUs KU3HU U €€ onpoBepkeHue onbitamu O. Penu, JI. Cnamnannanu, JI. [Tactepa.
[IporcxoxkaeHue )KU3HU U aCTPOOHOJIOTHS.

OcHoBHbIE ATanbl HeOpraHudeckoi sBosonuu. [Inanerapuas (reojgorudyeckas) IBOJIOLHMSL.
Xumuueckas 3BOMIONUSA. AOHOr€HHBIM CHHTE3 OPraHMYECKHX BEIIECTB M3 HEOPTaHUYECKHUX.
Ompir C. Mumiepa u I'. HOpu. OO6pa3oBanme moauMepoB U3 MoHOMepoB. KoarepBatHas
runore3a A. WM. Omnapuna, runore3a nepBuyHoro OyinboHa J[k. XomjaeiHa, reHeTHyeckas
runotre3a I'. Mémrepa. PuGosumbr (T. Yek) m rumoresa «wmupa PHK» V. TI'mnbepra.
dopmupoBaHre MeMOpaH U BO3HUKHOBEHHE MPOTOKJIETKH.

Uctopus 3emuin u Meroasl €€ wu3ydeHus. lckomaemble OpraHMYeCKHE OCTaTKU.
['eoxponomorus u e€ wmeroasl. OTHOcUTeNbHasE W a0COJIOTHAs  TE€OXPOHOJOTHS.
I'eoxpoHONOrUUecKas mIKana: 30HbL, 3Pbl, IEPUOIBL, STTOXH.

Havanpnbie 3Tansl opraHnyeckor »BomOUnH. [10sBIIEHHE M HBONIOLHS MEPBBIX KIETOK.
OBonrorust MeTabonu3Ma. Bo3HUMKHOBEHHE TMEpBBIX 3KocucTeM. COBpeMEHHBIE MUKPOOHBIC
OMOIUIEHKM Kak aHajor mnepBbix Ha 3emiie coodmectB. Crtpomaronutsl. [IpokapuoTel u
YKapHUOTBHI.

[Tpoucxoxaenue syKapuoT (CMMOMOTeHe3). DBOJIONMOHHOE MPOUCXOXKIECHHUE BHUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HMKHOBEHHME OCHOBHBIX  TpYyIII
MHOT'OKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONUM BbICIIUX pacTeHUd. OCHOBHBIE apoMOp(}o3bl pacTEHH.
Brixon pacrenuii Ha cymy. IlosBieHue CIIOPOBBIX pacTEHUW W 3aBOCBAHUE HMHU CYIIH.
Cemennbie pactenus. [IporcxoxkieHre IBETKOBBIX PACTCHUH.

OCHOBHBIE ATambl 3BOJIIOLMU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(03bl >KMBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOsIBIIEHUE COBPEMEHHBIX THMOB. [lepBbie XOpaoBbie
)KUBOTHBIC. JKH3Hb B BOJIe. DBOJIONHMS MMO3BOHOYHBIX. [IponcxoxkieHre aMpuOnit U pEeNTHIIHMA.
[Tpoucxoxaenne miekonurarmmx W OTUI. [lpunimun kmoueBoro apomopdoza. OcBoeHue
0€CI03BOHOYHBIMHU U TIO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xxu3Hn Ha 3emiie MO 3paM U MEPUOJIaM: apXeH, MPOTEPO30M, Maneo30M, ME30301,
KaiiHo30M. OOmas XapakTepuCTHKa KIMMara M TeoJIOTHYecKHX mporeccoB. [losBrenue u
paciBeT XapaKTepHBIX OpraHU3MOB. YTieoOpa3oBaHUE: €ro YCJIOBHS M BIMSHHE HAa Ta30BbIi
COCTaB aTMOC(QEPHI.

MaccoBble BBIMUpPaHHUSI — DKOJIOTMYECKHE KPU3UCHI mpouuioro. [IpuuuHbl n cienctus
MaccOBbIX BbIMUpaHUi. COBpEMEHHBIN SKOJIOTMYECKUI Kpu3Hc, ero ocobenHoctu. IIpobdrema
COXpaHeHUs OMopa3HooOpa3us Ha 3emiie.

CoBpemMeHHasi cUCTeMa OpraHUYecKoro mupa. [IpuHIUIBI KiaccuuKauu OpraHu3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JemoHcTpanuun

[Toptpetsr: @. Pean, JI. Cnannannanu, JI. [Tactep, . 1. Meunuxos, A. . Onapun, JIx.
Xonaeitn, I'. Ménnep, C. Muinep, I'. FOpu.

Tabmuupl u cxembl: «Cxema onbita @. Penny, «Cxema omnbita JI. [Tactepa mo uzydeHutro
camo3apoxaeHus KuzHw», «Cxema onbita C. Muiiepa, I'. HOpu», «OTansl HeopraHM4ecKou
sBoNMOLUNY, «I'eoxpoHosiornueckas mkana», «HadanpHble 3Tanbl OPraHUYECKOW SBOIOLIMNY,



JOKyMeHT noAnmncaH 3NeKTPoOHHOW NOAMNKCHIO.

«Cxema oOpa3oBaHusl JYKapuoT MyTEM cuMOuoreHesza», «Cucrema >KUBOW MPUPOIBD,
«Ctpoenne Bupyca», «Apomopdosbl pacteHuit», «PuHHMOPUTB», «OIHOKIETOUHBIE
BoAopocin», «MHOrokieTouHnele Bojopocian», «Mxu», «llanopotHukmu», «['omocemMeHHBIE
pacteHusi», «OpraHpl LBETKOBBIX pacTeHui», «CxeMa pa3BUTHA IKUBOTHOTO MHpPay,
«Apomopho3bl  KUBOTHBIX», «lIpocTeitimme», «Kumeynononoctusie», «llnockue uepBu»,
«YneHuCTOHOTHEY, «PBIOBIY, «3e6MHOBOIHEICY, «IIpecMmblikarommuecs, «IITup,
«Mnekonuraromuey», «Pa3Butue KU3HM B apxeuckodm dpe», «Pa3BurHe KU3HM B
MPOTEPO30MCKON 3pey», «Pa3BuThe XH3HM B TAJNCO30MCKOM 3pey», «Pa3BuTHe KU3HH B
ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B KalHO30MCKOM »spe», «CoBpeMEeHHas cucrema
OpPraHUYECKOT0 MUPAY.

O6opynoBanue: repbapuu pacTEHUM pa3IUYHBIX OTAENOB, KOJJICKIIMH HACEKOMBIX,
BJIQXKHBIE IIpenapaThl >KMBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HIVIOKOKHX, CKEJETBI
MMO3BOHOYHBIX XMBOTHBIX, 4Uydesla NTULl U 3BEpeil, KOJUIEKIIMM OKAMEHEJIOCTEH, IOJIE3HBIX
HCKOIIAEMBIX, MYJISDKM OPIraHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryanbnas naGoparopuasi pabora «MonenupoBanue onbiToB Musepa—tOpust no
M3Y4YEHHIO aOMOT€HHOI'0 CHHTE3a MOJIYYeHHBIX COEJUHEHUH B IIEPBUYHOMN aTMochepe.

JlabopaTopHas padorta «/3ydeHne u onrMcanne UCKONMAEeMbIX OCTaTKOB APEBHUX TEI».

IIpakTnueckas padora «3yueHne ocoOEHHOCTEN pacTEHUI pa3HbIX OTIAECIOBY.

IIpakTHyeckas padora «3yueHrne cOCTOSHUN MO3BOHOYHBIX JKUBOTHBIX).

Tema 5. IIpoucxo:kaeHue 4Yea0BeKa — aHTPOIOTeHe3

Paszpgensl 1 3a1aun aHTpOnoa0orud. MeToel aHTPOIIOJIOTUH.

CraHOBJIEHME NPEJCTABICHUM O IMPOUCXOKICHUU 4YeNIOBEKa. Penuruo3Hble BO33PEHHUS.
CoBpeMeHHbBIE HAYYHBIE TEOPUHU.

CxoncrtBo uenoBeka C  KMBOTHBIMHU. (CHCTEMaTH4eCKOE IOJIOKEHHE  YEJIOBEKa.
CBuzerenbCcTBa CXOJACTBA 4YEJIOBEKA C IKUBOTHBIMU: CPAaBHUTEIbHO-MOP(}OIOrHYecKHe,
AMOpPHOJIOTHYECKHE, (HU3UOJIOT0-OMOXMMHUYECKHE, IoBeaeHUeckne. OTnuumsl deloBeKa OT
KUBOTHBIX. [IpAMOX0kK/I€HNE U KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. PazButHe rojaoBHOTO
MO3Ta U BTOPOU CUTHAJIBHOW CUCTEMBI.

JBuwxyume  cunbl  (GakTopbl) — aHTpONOreHe3a:  OMOJOrMYEcKHe,  COIHaJIbHBIE.
CooTHomieHre OMOJIOTHUECKUX U COLMATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHbIE cTaAuK aHTponoreHe3a. PanHue denoBekooOpa3Hbie 00e3bsiHbI (ITPOKOHCYIIbI)
Y PaHHUE TIOHTH]IBI — OOIIHME MPEAKH YeIT0BEKOOOPa3HBIX 00€3bsH U JTI0IeH. ABCTPATONUTEKH —
JIBYHOTME IpEIKU Jroaei. YenoBek ymensli, IepBble U3TOTOBIECHUA OpyAud Tpyna. Yenosek
NPSIMOXOSIIUI U MEpBBIA BBIXOA JI0o/eH 3a mpenensl Adpuku. YenoBek reidaenbOeprekuii —
o0l  mpeloK  HeaHAEepTalIbCKOTO  4YeJlOBeKa W ueJoBeKa pa3ymMHoro. Yenosek
HEAHAECPTAIBCKUN KAaK BHJ JIFOAEH XOJIOAHOIO KiauMara. YenoBeK pa3yMHbIA COBPEMEHHOIO
THUIIA, IEHUCOBCKHUM YeJIOBEK, OCBOEHHWE KOHTUHEHTOB 3a mpenenamu Adpuxu. [laneorenetnka
Y IIaJICOT€HOMUKA.

DBOJIONHUS COBPEMEHHOTO 4yenoBeka. EcTecTBeHHBIH OTOOp B MOMYJSIUSAX 4YeIOBEKa.
MyranuonHslii npouecc u noauMopdusm. [lomynsaunonnsie BOJIHBL, Ipeid reHoB, MUTpAIs U
«3(dexT ocHOBaTeNs» B MONMYJISALMIAX COBPEMEHHOTO YeJIOBEKA.

Uenoseueckue pacol. [lonstue o pace. bomnbiive pacel: eBporneoujHas (eBpa3uiickas),
aBCTpaJio-HEeTpouHas (IKBaTOpUalIbHAas), MOHTOJOMHAS (a3uaTCKO-aMepuKaHcKas). Bpems u



[OKyMeHT noanuncaH 3/1eKTPOHHOM NOANUCHIO.
IIYTH PpacCCJICHUA YCJIOBCKA II0 IUIAHCTC. EI[I/IHCTBO YCJIOBCUCCKHUX  pac. Haquaﬂ

HECOCTOSATENBHOCTh  pacu3ma. IIpucrnocoOneHHOCTh YelnoBeKa K  pa3HbIM  YCJIOBHSM
OKpyXaromieil cpeabl. Bausinue reorpaduyeckoit cpeasl u Apeida reHoB Ha MOpdoJoTHI0 U
(U3HOJIOTHIO YETIOBEKA.

MexaucuumiuHapHble  MeToAasl B (u3uueckord (OMOJIOrHMYecKoi) aHTPOMOJIOTHH.
OBOJIONMOHHASL ~ AHTPOIOJIOTMSl M MAJCOAHTPOIOJIOTHSl  YEJIOBEUECKHX  IOIMYJISIUM.
buocouuanbHble  HWCClEeNOBaHMS ~ NPUPOABI  uenoBeka. lccinegoBaHue — KOIBOJIIOLUU
OMOJIOTMYECKOr0 U COL[UAIIBHOTO B YEJIOBEKE.

JleMoHcTpanu

[Toptpersr: Y. dapsun, JI. JIuku, . 5. Porunckui, M. M. I'epacumos.

Tabmuupr u  cxembl: «MeToasl aHTpornonorun», «['OJOBHOW MO3r 4YeloBEKay,
«UYenoBekooOpa3zHble 00e3bsiHb», «CKeNleT ueaoBeKa M CKeJleT IIMMIaH3e», «PyauMeHThl u
aTaBU3MbD», «JIBWXKyIIME CHJIBI AHTPOIOT€HE3a», «OBOJIOLMOHHOE [IPEBO YEJIOBEKaAY,
«ABCTpanonurex», «4emoBek ymenslin», «HenoBek npaMoxoasanuny, «J{eHMCOBCKHUM YEI0BEK»
«Heangepranbups», «KpomanboHub», «lIpenku uenoBeka», «ITambl 3BOJIIOIUU YEIOBEKAY,
«Pace1 uenoBekay.

O6opynoBaHue: MyJISKA OKaMEHEJIO0CTed, IPEeIMETOB MaTEpPUAIIbHON KYJIbTYpPhI TIPEIKOB
YyeloBeKka, penpoaykiuu (pororpaduu) KapTUH ¢ MUA(POIOTHUECKUMU U OUOIEHCKUMU
CIOKETaMH TIPOUCXOXKEHUS ueoBeka, poTorpadun HaX0A0K UCKOMAEMBIX OCTAaTKOB YEJIOBEKa,
CKEJIET 4YEJIOBEKAa, MOJIEIb Yepera YeJIOBeKa M 4Yepera IMIMMIIAH3€, MOJEIb KUCTH YEJIOBEKa U
KHMCTH IIMMIIaH3€, MOJEIN TOPCa IIPEAKOB YEIOBEKA.

IIpakTnueckass padora «l3ydeHne OCOOCHHOCTEH CTpOCHHS CKeJeTa 4YelOBeKa,
CBSA3aHHBIX C MPSAMOXO0XKICHUEM.

IIpakTHyeckas padora «/3yueHne S3KOJOTUUECKUX aJIallTallNil YeTTOBEKay.

Tema 6. Dkosormsi — Hayka O B3aMMOOTHOLIEHHMSAX OPraHU3MOB H
HAJ0PraHM3MEeHHbIX CUCTEM C OKPY:Kalouleil cpeaoi

3apoxaeHue W pas3BuTue dkoynioruu B Tpyaax A. I'ymbonpara, K. @. Pymse, H. A.
CeseprioBa, J. I'ekkens, A. Tencnu, B. H. Cykauéra. Paznenst u 3amauu 3koigoruu. CBs3b
9KOJIOTHUH C APYTMMH HayKaMHU.

Metoap! skosnorun. [loneBsie HaOMIOACHUSA. DKCIEPUMEHTHI B DKOJOTHH: MPHUPOJIHBIE U
naboparopHsle. MojenrpoBaHue B 3KOJOTUU. MOHUTOPUHT OKpPY Kalollel Cpe/ibl: JTOKaIbHBIH,
PETMOHATIBHBIN U TII00aTBHBIN.

3HaYeHUE SKOJIOTMYECKUX 3HAHMM I YeJIOBEKAa. DKOJOTMYECKOE MHUPOBO33PEHHUE KaK
OCHOBa CBf3€M uenoBeyecTBa ¢ npuponoi. DopmMupoBaHUE HKOJIOTMYECKOW KYIBTYpbl H
9KOJIOTUYECKOW TPaMOTHOCTH HACEJICHHUS.

JemoHcTpanuun

[Moptpetsi: A. I'ymGonbar, K. ®@. Pynse, H. A. CeBepuos, 3. I'ekkenb, A. Tencnu, B. H.
Cyxkaués.

Tabmuuel u cxembl: «Pazgensl sxonorun», «MeToasl 3Konorun», «Cxema MOHUTOPUHTA
OKPYKarOIIEN CPEIBI».

JlabopaTopHas padora «/3ydyeHre METO/10B SKOJIOTHUECKUX HCCIIEIOBAHUIN.

Tema 7. Opranu3msl u cpeaa OOUTAHUSA



JOKyMeHT noAnmncaH 3NeKTPoOHHOW NOAMNKCHIO.

Okojorudyeckue (akToppl M 3aKOHOMEPHOCTHM uX jeictBus. Krnaccudukanus
AKOJIOTMUECKHX  (PakTOpoB:  abmoTHueckue, OWMOTHYECKHE, aHTpomnoreHHsle. OO0mMe
3aKOHOMEPHOCTU AeHcTBUS 3Konornueckux ¢akropos. [IpaBuno munumyma (K. HInpenrens,
10O. JIu6ux). TonepaHTHOCTh. DBPUOMOHTHBIE 1 CTECHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue daktopsl. CBeT Kak sKonorudeckuii paxrop. [eficTBue pa3HbIX y4acTKOB
COJIHEYHOI'0 CHEKTpa Ha OpPraHU3Mbl. DKOJIOTMYECKHE TPYMIbl PACTEHUH U JKUBOTHBIX IO
OTHOLLIEHUIO K cBeTy. CUTHaJIbHASI poiib cBeTa. DOTONEpHOaN3M.

Temneparypa kak skojiorndeckuid Qakrop. /JleficTBue TemrepaTypbl Ha OpPraHU3MBI.
[TolikrmiioTepMHBIE 1 TOMOMOTEPMHBIE OPTAHU3MbI. DBPUTEPMHBIE U CTECHOTEPMHBIE OPTraHU3MBI.

Bnaxxnocts kak skonoruueckuil daxrop. IlpucnocoOneHusi pacTeHuil K MoAepKaHUIO
BoaHoro Oamanca. Knmaccuduxamusi pacteHuidt mo oTHomeHuio K Boje. [lpucnocoOneHus
KUBOTHBIX K U3MEHEHHUIO BOJJHOTO PEXKUMA.

Cpenpl oOuTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JAYIIHAs, MOYBEHHAs, TJIyOMHHAS
MOJNOYBEHHAs, BHyTpUOpranusMeHHas. DHU3MKO-XMMHUYECKHE OCOOEHHOCTH Cpea OOMTaHMS
opranu3MoB. [Ipucrnoco0aeHuss OpraHu3MOB K JKH3HU B Pa3HBIX Cpeiax.

buonorunueckue purmsl. BHemnre u BHyTpeHHUE pUTMbL. CyTOYHBIE U TOJAMYHBIE PUTMBI.
[Tpucnoco61eHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHHSIM YCIIOBHH JKU3HH.

XKuznennsie ¢opmbl opranu3zMoB. Ilonsrue o xuszHeHHOU Qopme. Kuznennoie (Hopmbl
pacTeHUii: J1epeBbsi, KyCTapHUKHU, KYyCTAPHUYKH, MHOTOJETHUE TpPaBbl, OJIHOJIETHUE TPABBI.
XKuznennole QOpPMBI KUBOTHBIX: THAPOOMOHTHI, T€OOMOHTHI, a’3pOOMOHTHL. OCOOEHHOCTH
CTpOeHUS ¥ 00pa3a KU3HU.

buotnueckue ¢aktopel. Bunmbl OHMOTHYECKHMX  B3aUMOJICHCTBUI:  KOHKYPEHIIHS,
XHUIIHAYECTBO, CUMOMO3 U ero (opmsl. [lapasutusMm, koomnepanus, MyTyaau3M, KOMMEHCATU3M
(KBapTHpPAaHTCTBO, HaxyeOHWYecTBO). Herpoduueckue B3auMOACHCTBHS  (TONMHMYECKHE,
dbopuueckue, (adpuyeckue). 3HaUuCHUE OMOTHYECKUX B3aUMOJICHCTBHUM MJisi CYIICCTBOBAaHMS
OpraHu3MoB B cpezie ooutanus. [I[puHINIT KOHKYPEHTHOT'O UCKITIOUEHUSI.

JdemoHcTpanumn

TabGmuupl u cxemsl: «OKojoruueckue (GpakTops», «CBETOBON CIEKTP», «IKOJIOTUYECKHE
IPyNIbI dKUBOTHBIX 10 OTHOUIEHUIO K CBETY», « TemIoKpoBHbBIE ) KUBOTHbIEY, «X0JI0IHOKPOBHbBIE
KUBOTHbIE», «DU3NOJIIOIMYECKHE aJanTaluu KUBOTHBIX», «Cpelnbl OOMTaHUS OpPraHU3MOBY,
«buonornuyeckue put™mey, <«KusHeHHble (Gopmbl pacteHui», <« KuzHeHHbie (HopMbI
AKHUBOTHBIX», « IKOCUCTEMA IIHPOKOJUCTBEHHOTO Jiecay, « IKOCHUCTEMAa XBOMHOTrO Jiecay, «llenu
MUTaHUNY, « XUIHUYeCcTBOY, «Ilapasutuzm», «Konkypenmusy, «Cumonosy», «kKomMmencaamzmy.

OGopynoBanue: repOapuyl pPACTEHUH W JKUBOTHBIX, MPHUCTOCOOJICHHBIX K BIUSHUIO
pPa3IUYHBIX  JKOJOTMYECKUX  (AKTOpOB, TrepOapuu CBETOJIOOMBBIX, TEHENIOOMBBIX U
TEHEBBIHOCIUBBIX PACTCHUH, CBETOJNIOOMBBIC, TEHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHBIC
pacTeHusi, repOapud M KOJUIGKIUHU TEIUIONIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTONYMBBIX
pacTeHuii, dYydeira NTHUIl M 3Bepel, repOapuu pacTeHUil, OTHOCALIMXCA K TUTPOPUTaAM,
KcepopuTam, Me30(puTaM, KOMHATHBIE DPACTEHUS JAHHBIX TPYMNI, KOJUJICKUUU KUBOTHBIX,
OOHUTAIOIIMX B PAa3HBIX CpeAax, repOapuy W KOJUIEKIIMH PACTEHWU W KUBOTHBIX, 00JIaJA0IINX
yepTaMyd MPUCIIOCOOJIEHHOCTH K CE30HHBIM HW3MEHEHMSIM YCJIOBHMH KU3HHU, repbapuu U
KOJUIEKIIUM PAaCTEHUN U JKUBOTHBIX DPA3JIMYHBIX JKU3HEHHBIX (OPM, KOJUIEKIMH >KMBOTHBIX,
YUYaCTBYIOIIUX B PA3IMYHBIX OMOTHUYECKUX B3aUMOICHCTBUSIX.



JOKyMeHT noAnmncaH 3NeKTPoOHHOW NOAMNKCHIO.

JlabopaTopHas padora «BoisiBiieHre TpUCTIOCOOIEHUN OPraHU3MOB K BIUSHUIO CBETAY.

JlabopaTtopHass pabora «BbiBieHHE MPUCIIOCOOSCHUM OpraHu3Ma K BIHSHUIO
TEMIIEPaTypPbD».

JlabopaTtopHasa paGora «AHATOMHYECKHE OCOOEHHOCTHM pACTEHUH U3 pa3HbIX MECT
oOUTaHUs».

Tema 8. JkoJ10rusi BUIOB ¥ MOIYJISIIUI

DKOJOTUYECKUE XapaKTEPUCTUKH Tomyisiuu. [lomymsmus kak Ouosiornyeckas cucTema.
Ponp HeomaHopoaHocTu cpenbl, pU3MUECKUX OApbepoB U OCOOCHHOCTEH OHOIOTHHM BHUIOB B
dbopMUpOBaHUM  MPOCTPAHCTBEHHON  CTPYKTypbl momymnsuuii. OCHOBHBIE — IOKa3aTelu
MONYJIALMM: YHUCICHHOCTb, IUIOTHOCTb, BO3PACTHAs M IOJOBasg CTPYKTYpPa, POKIAEMOCTb,
MIPUPOCT, TEMII POCTa, CMEPTHOCTh, MUTPALIUS.

OKoJlornueckas CTpykrypa nomyiasnud. OLEHKa YWCICHHOCTH INONyJisinuu. J(nHamuka
MONYJIALMY U €€ perynsauus. buotnyeckuili moTeHIman nonyasiuui. MoeaupoBaHue JUHAMUKH
nonynanuu. KpuBesie pocta unclieHHOCTH monyisuuu. Kpusble BbDKuBaHus. Perysius
YUCIEHHOCTH TOMYJISIUA: poiib (AKTOPOB, 3aBUCAIIMX W HE 3aBUCSIIMX OT TIUIOTHOCTH.
DKoJjoruyeckue cTpareru BuaoB (- u K-ctparerun).

[Tonsitue 00 »skonmoruyeckoil Humie Buga. Mectoobutanue. MHOromepHas MoJeb
skonornyeckod Humm Jx.M. Xatunncona. Pazmepsl akosmornuecko Hum. [loteHnumaneHas u
peann30BaHHAsl HULIU.

Bun kxak cucrema nonynsiuuid. Apeasibl BUJAOB. BUIBI M MX JKHU3HEHHBIE CTPaTErHU.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJIEHHUS M MUCpAllMi JKUBOTHBIX. bHONOrMyYeckue WHBA3UU
9y>KEepPOJHBIX BUJIOB.

JemMoHCcTpanu

[Toptper: Jx. . XaTunHCOH.

Tabmuiel 1 cXeMbl: « IKOJIOTHYECKUE XapaKTePUCTUKU MOMyIsanuny, «I[IpoctpancTBeHHas
CTPYKTypa mnomyisuun», «BospacTHble nupamuasl mnonyranun», «CKOpOCTh 3acesIeHHs
MOBEPXHOCTH 3€MJIM Pa3IMYHBIMU oOpraHuzmammy», «Mogenb skonormdeckord Humum Jhx. U.
XaTYnHCOHAY.

O6opynoBanue: repbapuu pacTeHHM, KOJUIEKIIUU )KUBOTHBIX.

JlabopaTopHas padorta «IIpucnocobyeHrs ceMsH paCTeHUI K pacCeIeHUIO».

Tema 9. DkoJiorusi co00mECTB. IKOJIOrHIECKHE CUCTEMBI.

CoobmectBa opranu3moB. buoreHo3 u ero crpykrypa. CBS3M MEXIy OpraHU3MaMu B
OHOIIEHO3E.

Okocucrema kak oTkpbiTas cucrema (A. JIx. Tencnu). @DyHKIMOHANBHBIE OJIOKU
OpPraHU3MOB B JIKOCHCTEME: NMPOAYLEHThl, KOHCYMEHTbI, pEAyLeHThl. Tpoduueckue ypOBHH.
Tpoduyeckue nenu u cetu. Abuornueckue OJOKM dKOCUCTEM. [[0YBBI M WIBI B SKOCHUCTEMAX.
KpyroBopot BemecTB v NOTOK SHEPTUU B IKOCUCTEME.

OcHoBHbIE MTOKa3aTeIu FKocucTeMbl. buomacca u npoAaykius. DKOJI0TUYECKUE TUPAMUIbI
qrcesl, 0MOMacChl U SHEPTUU.

Jlunamuxa 9KOCUCmEM. Kamacmpogpuueckue nepecmpouKu. Dnykmyayuu.
HampaBnenHnble 3aKOHOMEpPHBIE CMEHBI COOOIECTB — cCyKleccud. [lepBUUHBIE M BTOPHYHBIE
CYKIIECCUM W WX NPUYUHBL. AHTPOIOrE€HHbIE BO3ACHCTBUA Ha Ccykueccuu. KimMakcHoe



[OKyMeHT noanuncaH 3/1eKTPOHHOM NOANUCHIO.
COO6HI€CTBO. EI/IOPaSHOO6pa3I/Ie U IIOJIHOTA KpPYroBopoTa BCIICCTB — OCHOBAa YCTOP'I‘IPIBOCTPI

COOOILIECTB.

[Ipupoanbie 3KOCUCTEMBI. JKocucmemvl 03€p U pek. DKocucmemvl Mopel U OKeaHos.
Ixocucmemsbl myHoOp, 1€cos, cmeneti, NyCmulHb.

AHTpPOIIOTEHHBIE  JKOCHCTEMBI. Arposkocuctema. ArpoieHo3. Pazmuums mexay
aHTPOIIOTEHHBIMU U TIPUPOIHBIMHU KOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoackas duiopa u dayna.
CuHaHTponu3anusi ropojAckoil (¢ayHbl. buonornueckoe ¢ XO3AHCTBEHHOE 3HAYEHHUE
arpo’KOCHUCTEM U yPOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (OPMHPOBAHHS  OCHOBHBIX  B3aWMOJCHCTBHH  OpPraHM3MOB B
aKocucTteMmax. Ponb kackaomozo s¢hgexma u 6u008-30uhpukamopos (Kiouesvix 6udos) 6
@yuxkyuonuposanuu  skocucmem. IlepeHOC SHEPrMM W BELIECTB MEXAY CMEXKHBIMU
KOCHUCTEMaMH. YCTOWYMBOCTh OPTraHW3MOB, TMONYJSAIUA W OKOCHUCTEM B  YCIOBUSX
€CTECTBEHHBIX U aHTPOIOTECHHBIX BO3JCHCTBUL.

Mexanusmol  6030elicmeus  3a2pA3HEHUll  PA3HbLIX MUN08 HA  CYOOP2aHU3ZMEHHOM,
OpP2AHUBMEHHOM, HNONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX, OCHOB8bl IKOJLOSUYECKO2O
HOPMUPOBAHUSL AHMPONO2EHHO20 8030eticmausi. MeTo0I0TUs MOHUTOPUHTAa €CTECTBEHHBIX U
AHTPOIIOTEHHBIX YKOCHUCTEM.

JleMoHCcTpan U

[Toptper: A. [Ix. Tencnu.

Tabmuup! u cxembl: «CTpyKTypa OMOLIEHO3a», « IKOCUCTEMA IIUPOKOIUCTBEHHOTO Jecay,
«JKocucTemMa XBOMHOTO Jecay, «DyHKIMOHAJIbHBIE TPYIMIbl OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemectB B 3kocucteme», «llenn mnuranus (mactOuuHAs, AETPUTHAsS)»,
«DKoJoruuecKas nmupamMmuaa yucemn», « IKOJIOruuecKas nupamMuaa 6uomaccoy, « IKOIOruyecKas
nupamuga sHeprum», «OO0pasoBanue Oomnotay, «llepBuuHas cykmeccus», «BoccranoBneHnne
Jeca 1mocie noxkapay, «9KochcTeMa 03epa», «ArporeHo3», «KpyroBopor BemecTB M IMOTOK
SHEpPruu B arporeHosey, «I[Ipumepsr ypooskocuctem».

OGopynoBanue: repOapuy pacTeHUH, KOJUICKIIMM HACEKOMBIX, dydela ITHII U 3BEpeH,
repOapum KyJabTYPHBIX U IUKOPACTYIINX PACTCHUN, aKBAPUYM KaK MOJIEIb YKOCHCTEMBI.

IIpakTnuyeckas: padora «BplieneHue NUILEBBIX LENeH B 9KOCUCTEMAX).

IIpakTuueckasi padora «/3yuenue u onmucanue ypOOIKOCUCTEMBD.

JlaGopatopHasi padora «l3yuenue pa3HOOOpasusi MENKHX IOYBEHHBIX 3JEMEHTOB B
pa3HBIX 3KOCUCTEMAX.

IKCKYpCcUsi «IKCKypCUsi B THUIMHYHBIN OuoreoreHo3 (B ayOpaBy, Oepe3HsK, €bHUK, Ha
CYXOJOJIbHBIN UM TOMMEHHBIH JIYT, 03€p0, O0JIOTO)».

JKeKypeusi « DKCKYpCHUs B arpO3KOCUCTEMY (Ha TOJI€ UITU B TEIJIOM XO3SIHCTBE)».

Tema 10. Buocdepa — rnodanbHas 3KocucTEMA

buocdepa — oOmennanerapHas o0ojouka 3emild, T/ie CYIIECTBYET WMJIM CYILIECTBOBaja
*Ku3Hb. PazButue npeactaBieHui o onocdepe B Tpyaax J. 3rocca. Yuenue B. U. Bepuaackoro
o 6uocdepe. Obnactu 6mocheps! u e€ coctan. JKupoe BemecTBo 6nocheps!  ero QyHKIUH.

3aKOHOMEPHOCTH cyliecTBoBaHUs Ouocdepnl. OcobeHHOCTH OHocdephl Kak TI00aTbHOM
sKocucTeMbl. JlnHammueckoe paBHOBecue B Ouocdepe. KpyroBoporel BemectB u
OMoreoXMMUYeCKUe MUKIIBI (yriepoaa, a3ota). PUTMHYHOCTH siBIeHUH B Onocdepe.
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3oHanbHOCTh Ouocdepsnl. [lonarue o Ouome. OCHOBHbIE OMOMBI CYIIH: TYHAPA, XBOWHBIE

Jeca, CMEIIaHHbIE U IIMPOKOJIMCTBEHHBIE JIeca, CTENH, CAaBaHHBI, IYCTBIHU, TPOIIMYECKHE JIeca,
BBICOKOTOpbs. Kimmar, pacTuTenbHbli U )KUBOTHBIA MUpP OMOMOB CYIIIH.

CtpykTypa W (QYHKIMS KUBBIX CHCTEM, OLEHKA HMX pECypCHOro NOTEHLIHAla U
onocdepHbIX (QYHKITHH.

JdeMoHcTpanumn

[Toptpetsr: B. W. Bepnaackuii, 3. 31occ.

Tabmuue! u cxemsl: «I'eocdepsl 3emnn», «KpyroopoT azora B npupoze», «Kpyrosopor
yriepoja B npupojae», «KpyroBopor kucioposia B mpupoae», «Kpyropopor Bosl B IpUPOJIE»,
«OcHoBHBIE OWOMBI cymmny», «Kinumatudueckue mosica 3emun», «Tynapay, «Taitray,
«Cmewmannbli  sec», «lllupokonuctBeHusit sec», «Cremby», «CaBaHHa», «IlycTbiHsY,
«Tponmuecknii ecy.

Ob6opynoBanue: repdapuu pacTeHuil pa3HbIX OMOMOB, KOJIJIEKIIUH KUBOTHBIX.

Tema 11. YesoBek U OKpYy:Kamomas cpeaa

DKOJIOrMYeCKHe KpU3MChl M WX HOpuuuHbL. BosneiicTBue dvenoBeka Ha Ouocdepy.
3arpsi3HEHUE BO3AYIIHOM cpenpl. OXpaHa BO3ayXa. 3arpsi3HEHHE BOIHOW cpenbl. OxpaHa
BOJIHBIX pecypcoB. Pa3pymienue noussl. OxpaHa NOYBEHHBIX pecypcoB. MI3MeHeHne Kiumara.

AHTpPONIOTEHHOE  BO3JICUCTBHE HA PACTUTEIBHBIA M JKMBOTHBIM wmup. Oxpana
PacTUTENIBHOTO U KUBOTHOTO Mupa. OCHOBHBIE MPUHIUIBI OXpaHbl NMPUpoabl. KpacHble KHUTH.
Oco60 oxpansiembie ipupoaubie Tepputopuu (OOIIT). boranudeckue caapl U 300J0TUUECKUE
HapKy.

OcCHOBHBIE IPUHIUIBI YCTOWYMBOTO Pa3BUTHUS YEJIOBEUECTBA U MPUPOABI. ParroHanbHOE
MPUPOAOIOJIb30BAaHUE U COXpaHEHUE OuoJornyeckoro paszHooOpasus 3emiu. OOmue
3aKOHOMEPHOCTH TJI00aJIbHBIX YKOJIOTHYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOT'O KpH3Huca
Y €r0 BEPOSATHBIE MOCIEICTBHUS.

Pa3BuTHe METOOB MOHUTOPMHIA Ppa3BUTUS ONACHBIX TEXHOIEHHBIX IPOLIECCOB.
Cucmemnvle uccredoeanuss nepexooa K pecypcocbepecaioweli U KOHKYPEHMOCNOCOOHOU
aHepeemuke. buonoeuueckoe pasnoobpasue u ouopecypcwl. Hayuonanonvle ungopmayuontoie
cucmemsl, obecneuusarowue 00CmMyn K UHGOpMAYUuu nNo COCMOAHUIO OMOENbHbIX U008 U
akocucmem.  Ocnosbl  2KOpeaburumayuu  dKocucmem U  Ccnocobos  060pvbbl ¢
ouonospedicoenuamu. Pekoncmpykyus MOpCKUX U HA3eMHBIX IKOCUCTHEM.

JdemoHcTpanuun

Tabmuupl u  cxembl: «3arpssHeHue armochepsl», «3arps3HeHHe Truapochepb»,
«3arpsizHenne  mouBbl», «llapHukoBeId  3PdexT», «Ocobo oxpaHAEMble TPUPOTHBIC
Tepputopun», «Mojenu yrnpapiasieMoro MUpay.

ObopynoBanue: ¢Gotorpadpuu OXpaHSIEMBIX pacTeHHM U KHUBOTHBIX KpacHOW KHHTH
Poccuiickoit @enepannu, KpacHoil KHUTM peruoHa.
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NJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O BUOJIOT'U HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUSA K pe3yiabTaTaM OCBOCHHS OOYyJarOIIUMHCS
porpaMM CpeaHero o61ero o0pa3oBaHus: TMYHOCTHBIE, METANPEIMETHBIC U MTPEAMETHBIE.

B cTpykType NTUYHOCTHBIX pe3ylbTaTOB OCBOEHHUS MPOTPaMMBbI MO OHOJOTHH BbIACIICHBI
CIEAYIOIIME  COCTABJISIIONIME: OCO3HAHHE  OOYYAIOUIUMHUCS  POCCHUMCKOM  IpaxaaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH W CaMOOTpEEIeHHUIO,
Hanuyue momuéayuy K OOY4YEHHMIO OWOJIOTUH, YereHanpasieHHoe pa3eumue BHYTPEHHUX
yOeXKIeHUI JTUYHOCTH Ha OCHOBE KIIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPATUIMN Pa3BUTHS
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMbL OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B
CBOCH  JEATENIbHOCTH  IIEHHOCTHO-CMBICIOBBIMH  yCTaHOBKAMH, TPUCYIIUMH  CHCTEME
OuoNoruueckoro  oOpa3oBaHUs, Haluyue  NpPABOCO3HAHUs ~ HKOJIOTMUECKOM  KYJIbTYpHI,
CHOCOOHOCU CMABUMb TSN U CTPOUTD KUZHEHHBIC TUIAHBI.

JlngHOCTHBIE pEe3yJbTAaThl OCBOCHHUS MPOTPaMMBI MO OMOJOTUM JTOCTUTAIOTCS B €AMHCTBE
y4eOHOM M BOCHHTATENHHON AEATENHHOCTH B COOTBETCTBUM C TPATUIIMOHHBIMU POCCUUCKHUMHU
COITMOKYJIbTYPHBIMHU, UCTOPUUECKUMU U JyXOBHO-HPABCTBEHHBIMHU I[EHHOCTSMH, MPUHATHIMU B
oOIIecTBe MpaBUJIaMU M HOPMaMM TIOBEJCHHMS W CIOCOOCTBYIOT IMpoOllecCaM CaMOIIO3HAHMS,
CaMOBOCITUTAHUSI M CAMOPA3BUTHS, PA3BUTHS BHYTPEHHEH MO3UIMU JUYHOCTU, MATPUOTH3MA U
YBaXXEHHUS K 3aKOHY M IPABOIMOPSAKY, YEJIOBEKY TPYyJa U CTapUIEMy IOKOJEHHIO, B3aUMHOIO
YBaXXEHHUS, OEpeKHOTO  OTHOIIGHUS K  KYJIBTYPHOMY  HaclaeAWl0 W TPaguIUsM
MHOTOHAaIlMOHAJIBLHOTO Hapojaa Pocculickoin @enepanuu, Ipupoae U OKPYKAKOUIEH Cpee.

JlngHOCTHBIC PE3yNbTaThl OCBOCHUSI ydyeOHOro mpeamera «buomorusy MOKHBI OTpakaTh
TOTOBHOCTh U CIIOCOOHOCTH OOYYArOIIUXCS PYKOBOJCTBOBATHCA CPOPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEeN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPUEHTAlUW, TO3UTHUBHBIX BHYTPEHHUX
yOEXKJIEHUI, COOTBETCTBYIOIIUX  TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHUHCKOro  0OIlecTBa,
pacUIMpEeHUE XU3HEHHOTO OIbITA U OMbITa ACSATEIBHOCTH B IMPOLIECCE pPeaTu3alMi OCHOBHBIX
HaIpaBJIeHUN BOCIIUTATEIILHON JIEATETLHOCTH, B TOM YHCJIC B YaCTH:

1) rpaskIaHCKOr0 BOCIIHTAHMA:

chOpMUPOBAHHOCTh  TPAKIAHCKOM  TMO3UIMK  OOydYaromerocss Kak akKTUBHOTO |
OTBETCTBEHHOT'O WIEHA POCCHICKOTO O0IIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, YBa)XCHHUE 3aKOoHA U
paBONOPSJIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW NESITEIHHOCTH MPH CO3/IaHUM YYCOHBIX MPOEKTOB,
pelIeHnr y9eOHBIX U TTO3HABATENIBHBIX 33/1a4, BHIMIOJTHEHUH OMOJIOTHYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTh ~ OMpeJEeNsATh COOCTBEHHYIO TMO3HMIIMI0O TI0 OTHOIICHHUIO K SIBICHHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

yMEHHE  YYUTHIBaTh B  CBOMX JEUCTBUSX  HEOOXOJUMOCTh  KOHCTPYKTHBHOI'O
B3aUMOJICICTBUS JIIOACH C pa3HbIMU YOEKIECHUAMHU, KYJIbTYPHBIMU LIEHHOCTSIMU U COLMATIbHBIM
MOJIO)KEHHUEM;
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TOTOBHOCTh K COTPYJAHHYECTBY B TMIPOIIECCE COBMECTHOTO BBIMOJTHEHUS Y4YEOHBIX,
MO3HABATEJIBHBIX M HCCIEAOBATEIbCKUX 337a4, YBAKHUTEIBHOIO OTHOIICHUS K MHEHHIO
OTIIIOHEHTOB TPH 00CYKJICHUH CIIOPHBIX BOTIPOCOB OMOJIOTHYECKOTO COACPKAHMS;

TOTOBHOCTh K TYMaHUTapHOU U BOJOHTEPCKOM ACSATEIHLHOCTH;

2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUMCKOMN T'pa’KJaHCKOW MICHTHYHOCTH, MATPUOTH3MA, YBAXKEHUS K
CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH Iiepel PoauHO#, ropmoctu 3a CBOM Kpai, CBOIO
Ponuny, cBOM S3BIK M KYJIBTYpY, IPOILIOE U HACTOSIIEE MHOTOHAIIMOHAIILHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIICHUE K MIPUPOJHOMY HACTEIUIO U MAMATHUKAM IIPUPOJIbI, TOCTHKEHUSIM
Poccun B Hayke, HCKyCCTBE, CIOPTE, TEXHOJIIOTUSX, TPYAE;

CITOCOOHOCTD OILICHMBATh BKJIAJ POCCHMCKUX YUYEHBIX B CTAHOBJICHUE U pa3BUTHE OMOJIOTHH,
MOHUMAHUS 3HAUYCHHS OWOJIOTMM B TO3HAHWUU 3aKOHOB MPHUPOJIBLI, B JKU3HU YEIOBEKa U
COBPEMEHHOTO O0IIEeCTRA;

uaeiHas yoexx1IEHHOCTb, TOTOBHOCTD K CIIY)KE€HHIO U 3ammuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cynp0y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAaHUE JYXOBHBIX IIEHHOCTEW POCCUICKOTO HAPOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHUS;

CITOCOOHOCTD OILICHMBATh CUTYAIIUIO U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICH Ha
MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH;

0CO3HAHHE JUIHOTO BKJIJIa B IOCTPOCHUE YCTOMYHUBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTEIISIM, CO3/IAHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHSTHUS LICHHOCTENW CEMENHOM )KU3HU B COOTBETCTBUU C TPAIUIMSAMHU Hapoa0B Poccuu;

4) 3¢TeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MHPY, BKJIIOYAs ACTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMAHUE SMOIMOHATILHOTO BO3ICUCTBUS KUBOU MPUPOJIBI U €€ IICHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KECHHIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHUE MNPOSBISATH
Ka4yeCTBA TBOPUYECKOM JINYHOCTH;

S) ¢usuyeckoro BocNUTAHUSA, (OPMHUPOBAHMS  KYJbTYPbl  30POBbSI H
IMOIMOHAJIBHOIO 0JIATOMOJIYYHS:

MOHUMAHUE U peaju3alus 3J0pOBOro U 0e30macHOro oopasza >KU3HU (3J0pOBOE MHUTAHUE,
COOJII0/ICHNE TUTMEHUYECKUX MPaBWJI U HOPM, COATaHCUPOBAHHBIA PEXKUM 3aHITHUH U OTIIbIXa,
perynsipHass Qu3MyecKkas aKTUBHOCTH), OEPEKHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3HUECKOMY U IICUXUUECKOMY 310POBBIO;

NMOHMMAaHWE [IEHHOCTH TPaBUJ WHAUBUAYAIHHOTO W KOJUIEKTUBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYaIIUSIX, YTPOXKAIOIIUX 3I0POBBIO U KU3HH JIIOCH;

OCO3HAHME TOCIICJICTBUNA W HEMPUATHUS BPEIHBIX NPUBBIYCK (YMOTPEOJICHUS ajIKOTOJs,
HAapKOTUKOB, KypeHHUs]);

6) TPy10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPY/y, OCO3HAaHHE [ICHHOCTH MacTePCTBa, TPYI0IH00HE;

TOTOBHOCTh K aKTUBHOMW JESTEIbHOCTH TEXHOJIOTUYECKOW U COLIMAIIbHOW HANpPaBIEHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATh, INIAHUPOBATh U CAMOCTOATEIILHO BHITIOHATEH TAKYIO JIEITEIIBHOCTD;
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UHTEpEC K pa3nyHbIM cdepaM MpodeccCHOHATBHONU NeATeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOp OynayIieit mpodeccuu u peain30BbIBATh COOCTBEHHBIC KU3HEHHBIC TJIAHbL;

TOTOBHOCTh M CHOCOOHOCTH K 00pa30BaHHI0O M CaMOOOpPa30BaHHUIO HA MPOTSHKEHUU BCE
KU3HMU;

7) 3K0JI0TM4€eCKOr0o BOCIUTAHUSA:

HKOJIOTUYECKH 11€JIeCO00pa3HOe OTHOUIEHUE K MPUPOJAE KaK MCTOYHUKY >KM3HU Ha 3emiie,
OCHOBE €€ CyIlIeCTBOBaHUS,

MOBBIIICHUE YPOBHSI JKOJIOTHYECKON KYJIbTYphI: NMPUOOPETEHUE OIbITa MIAHUPOBAHUS
MIOCTYTIKOB U OILIEHKH X BO3MOKHBIX TIOCJIEICTBUI JJI OKPYKAIOLIEH Cpebl;

OCO3HAHUE MI00ATBLHOTO XapaKTepa YKOJIOTHYECKUX TPOOIeM U MyTel UX pelIeHus;

CIOCOOHOCTh MCHOJB30BAaTh MPUOOpETaeMble NMPU U3y4YEeHUU OUOJIOTHH 3HAHHS U YMEHUS
IpU pEIICHUH MPOoOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM IPHUPOIONOIb30BaHUEM (COOIIOIEHNE
IpaBUJl TMOBEJCHUS B IPUPOJIC, HAIMPABICHHBIX HAa COXPAaHEHHE DPABHOBECHUS B IKOCHUCTEMaXx,
OXpaHy BUJOB, IKOCUCTEM, OMoCchepsl);

aKTUBHOE HENpUSATUE [EUCTBUM, NPUHOCAIIMX BPEA OKpYXKaIOUIEH MPUPOIHON cpene,
yMEHHE TPOTHO3UPOBATH HEOJArOMPUSITHBIE SKOJOTHUYECKHE TMOCIEACTBUS MPEANPUHUMAECMbBIX
JICVCTBUM U MPENOTBpAIIATh UX;

HaJU4he Pa3BUTOTO SKOJOTMUECKOTO MBIIUICHUS, SKOJOTHMYECKOW KYJIbTYphI, OIbITa
NEATEIbHOCTH  SKOJOTMYECKOW  HAaNpaBI€HHOCTH, YMEHHUS PYKOBOJACTBOBATHCS HMHU B
MO3HABATEILHOM, KOMMYHUKATHUBHOM M COLMAJIBHOM TMpaKTUKE, TOTOBHOCTH K Yy4YacTUIO B
MPaKTUYECKOU JIEATeIbHOCTH SKOJIOTUUECKON HAPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHUS

c(hOpMUPOBAHHOCTh  MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH U  OOIIECTBEHHON TMpPaKTUKH, OCHOBAaHHOTO Ha JHUAlOre KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHUE A3BIKOBOM M YUTATEIbCKOM KYJIBTYPBI KaK CPEICTBA B3aUMOJICHCTBHS
MEXy JIF0JIbMH U TIO3HAHUS MUPA;

NOHMMaHWE crenu@UK OUOJIOTUM KaK HayKd, OCO3HaHUsA €€ poiid B (OPMUPOBAHHH
palMoOHAIFHOTO HAYYHOTO MBIIUICHHS], CO3JaHUU 1IETOCTHOTO MPEACTaBICHUS 00 OKPY)KaroIIeM
MUpE KaK O €JIMHCTBE NPHUPOJIbI, 4YEIOBEKa U O0OIlecTBa, B TMO3HAHUU IPHUPOTHBIX
3aKOHOMEPHOCTEH U pellieHu: MPoodIeM COXpaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHUHU JUIsi COBPEMEHHOW IMBHIIM3AINK: 00eCredeHUs
HOBOTO YPOBHSI Pa3BUTHUSI MEIUIIMHBI, CO3/IaHHE TMEPCIEKTUBHBIX OMOTEXHOJIOTHM, CIIOCOOHBIX
peliaTh pecypcHble mpoOJIeMbl Pa3BUTHS YEJIOBEUECTBA, IMOUCKA IMyTEH BBIXOJA U3 TI00ATBHBIX
HKOJIOTUYECKHUX MpoOeM U obecredeHus nepexoqa K yCTOWYMBOMY Pa3BUTHIO, PAIIHOHAIIBHOMY
HCTIOJIb30BAHUIO TIPUPOJIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHJAPTOB KU3HU;

3aMHTEPECOBAHHOCThH B TMOJYyYEHUHU OWOJOTHYECKHX 3HAHUW B ILIENSAX TMOBBIIMICHUS OOIIeh
KYJIbTYpBl, €CTECTBEHHO-HAY4YHOH TPaMOTHOCTH, KaK COCTaBHOW 4YacTh (PYHKUIMOHAIHHOU
TPAaMOTHOCTU 00yUaroImuXxcs, popMUpyeMoit Ipu U3yICHUH OHOJIOTHH;

MOHUMAHUE CYIIHOCTH METOJIOB IIO3HAHUs, HCIOJb3YEMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HUCIIOJIb30BaTh TOJy4yaeMble 3HAHUS [UIsl aHalu3a M OOBSICHEHHs SBJICHHIA
OKPYXAIOMIETO0 MHUpa W TPOUCXOANIMX B HEM W3MEHEHUW, yMEHHE JenaTh OOOCHOBAaHHBIC



JIOKYMeHT noAnucaH 3/1eKTPOHHOM NOAMNMUCHIO.
3aKJIIOYCHHsI Ha OCHOBE HAy4YHBIX (DAaKTOB M HMMEIOIIUXCA JaHHBIX C LN TONTYYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENTLHO HCIOJB30BaTh OWOJOTUYECKHE 3HAHUS U  PEIICHHUS
po0JIeM B pPEaTbHBIX JKU3HECHHBIX CUTYAIUAX;

OCO3HAHUE IICHHOCTH HAYYHOH JESITEIHbHOCTH, TOTOBHOCTh OCYIIECTBIISTH MPOCKTHYIO H
UCCJICIOBATEIIBCKYIO ICSITEILHOCTh HHIUBUTYAJIEHO U B TPYIIIIC;

TOTOBHOCTh M CIIOCOOHOCTH K HETpPEPHIBHOMY O0Opa30oBaHHUI0O M CaMOOOpa30BaHHUIO, K
AKTUBHOMY TIOJyYEHUIO HOBBIX 3HAHHWHA 110 OWOJOTHM B COOTBETCTBUU C >KHU3HECHHBIMH
MOTPEOHOCTSMH.

METANPEIMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHbIe pe3yabTaThl OCBOCHHUS ydeOHOro mpemMera «bumosiorus» BKIIOYAOT:
3HAYMMbIE I (OPMHPOBAHHMS MHPOBO33PCHUS  OOYYAMOIIHUXCS  MEKIUCIMILTUNHAPHBIC
(MeXIIpeIMEeTHBIE) O0IIEHAYYHBIC TIOHATHSI, OTPAKAFOIIHNE TCJIOCTHOCTh HAYYHOW KapTHHBI MHPa
U crielupUKy METOJIOB MMO3HAHMS, UCTIOIh3yEeMbIX B €CTECTBEHHBIX HayKax (BEIIECCTBO, SHEPTHS,
SIBIICHUE, TMPOIECC, CHUCTEMa, HAYYHBIA (DaKT, TMPHHIIMIL, THIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, WCCIEeNOBaHNE, HAONIOJCHUE, M3MEPEHHEe, DKCIEPUMEHT U ApPYTue); yHUBEPCAIbHBIC
y4eOHbIe JeHCTBUS (ITO3HABATENbHbIE, KOMMYHUKATUBHBIE, PETYISITUBHBIC), 00ECIIEUMBAIOIIIE
dbopmupoBanue (GYHKIIMOHATLHOW T'PAMOTHOCTH W COIMAJIBHON KOMIICTCHIIMH OO0YYarolIuXcs;
CHOCOOHOCTh 00y4aronmxcs WCIOJIb30BATh OCBOCHHBIE MEXKIUCIUTIITUHAPHEIE,
MHUPOBO33PCHUCCKHE 3HAHWUS W YHUBEpCalbHbIC YYCOHBIC JCHCTBUS B IIO3HABATEIBHOU W
COLMAJIBHOMN IIPaKTHUKE.

B pesynbrare wu3ydyeHuss OHOJIOTMM Ha YPOBHE CpPEAHETO 00mero oOpa3oBaHUs Y
oOydaromerocst OyayT chopMHpOBaHBI MO3HABATENbHBIE YHHUBEpCaJbHbIE Yy4eOHbIC IEWCTBHS,
KOMMYHHKATUBHBIC YHUBEpCAIbHBIC YyUCOHBIC JICHCTBUS, PETYJIATUBHBIC YHUBEPCATbHBIC
y4eOHBIC IEHCTBUS, COBMECTHAS IEATEILHOCTD.

MeTtanpeaMeTHbIe pe3yiIbTaThl OCBOSHHUS IMPOTPaMMBI CPETHETO O00IIero oOpa3oBaHUS
JTOJIKHBI OTPaXKaTh:

OgiajieHne YHUBEPCAJbLHBIMH YUeOHBIMH NMO3HABATEIbHBIMU /1€l CTBUSIMU:

1) 6a3oBbIe JIOTHYECKHUE JICHCTBHUS:

CaMOCTOATEIbHO (OPMYIHPOBATH W aKTyaJHM3UpOBaTh MPOOJIEMY, paccMaTpuBaTh ¢
BCECTOPOHHE;

UCIIOJIb30BaTh NP OCBOCHUH 3HAHHWH NMPUEMBI JJOTHYCCKOTO MBINIJICHUS (aHAIHM3a, CHHTE3a,
CpaBHEHMS, KiaccU(pUKauu, OOOOIIEHNUs), PACKPHIBATH CMBICT OHOJOTUYECKUX TOHITHMA
(BBIZIEISITh MX XapaKTepPHBIC MPU3HAKK, YCTAHABIMBATH CBS3H C APYTHMH ITOHATUSIMU);

OTIpEeNATh WEIN JEATeTbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUU HX JOCTHUKECHUS,
COOTHOCHUTbH PE3YJIbTaThl ACATEIHHOCTH C TOCTABJICHHBIMH LIEJISIMHU;

UCIIOJIb30BAaTh OHMOJIOTUYECKUE TOHATHS s OOBSICHEHHS (PAKTOB W SIBICHHMA IKHUBOU
TIPUPO/IBL;
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CTPOUTD JIOTUYICCKHUC PACCYIKIACHUA (I/IHILYKTI/IBHBIC, ACAYKTUBHBIC, 110 aHaHOFI/II/I), BBIABJIATH

3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBIICHUSX, (POPMYIUPOBATH BBIBOJBI U
3aKJTIOUYEHHUS;

MPUMEHATh CXEMHO-MOJCIIbHBIE CPEACTBA MJIA MPEACTABICHUSI CYIIECTBEHHBIX CBSI3€U U
OTHOIICHU B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUUH pa3HOIro poja,
BBISIBIICHHBIX B Pa3IUYHBIX HHPOPMAIIMOHHBIX UCTOUHHUKAX;

pa3pabartbIBaTh IJIaH peuieHus IpoOJieMbl C YYETOM aHaInu3a UMEIOIINUXCSl MATEPUATIBHBIX U
HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JESATEIBHOCTh, OIICHHUBATh COOTBETCTBUE PE3YJILTATOB IEISIM,
OIICHUBATh PUCKU MOCJICICTBUI JACSITEIHLHOCTH;

KOOPJIMHUPOBATh M BBIIOJHATH pPA0OTy B YCJIOBHSX pPEATbHOTO, BHUPTYaJIbHOTO W
KOMOWHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUN KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCIET0BATEIbCKHE IeCTBHS:

BJIQ/ICTh HABBIKAMHU Y4YEOHO-MCCIIEIOBATEIILCKOM M MPOCKTHOW NEATEIbHOCTH, HABBIKAMHU
paspenieHust npodjaeM, CIOCOOHOCThIO U TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IOUCKY METOJIOB
pelIeHHs] MPAKTUYECKUX 3aJ1a4, TPUMEHEHHUIO PA3IMYHBIX METO/IOB TTO3HAHUS;

WCIIOJIb30BaTh PA3JIMYHbIC BHIABI JEATEILHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €r0
UHTEPIIPETAIINN, TIPEOOPa30BAaHUIO0 U MPUMEHEHUIO B YYEOHBIX CHUTYallMsiX, B TOM YHUCIE TPH
CO3/IJaHHUU YYEOHBIX U COIIMATBHBIX TPOCKTOB;

dbopMUpOBaTh HAYYHBIN TUI MBIIUICHUS, BJIAJIETh HAYYHOH TEPMUHOJIOTUEH, KITFOYEBBIMU
MOHSITHSIMU ¥ METOIAMU;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3aJaudl B OOPa30BATEIILHOW ACSATEIHHOCTH U
YKU3HEHHBIX CUTYaIIUSIX;

BBISIBIIAITh TPUYUHHO-CIICJACTBEHHBIE CBSI3M M aKTyaJIU3UPOBATh 3a/ady, BBIJIBUTATh
TUIIOTE3Y €€ PEelIeHUs, HAXOAUTh apTyYMEHTHI JJIsl I0Ka3aTeIbCTBA CBOMX YTBEPKICHUM, 3a1aBaTh
napamMeTpbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBAThH MOJYUEHHBIE B XOJI€ PEUICHUS 3a]1a4l PE3YJIbTaThl, KPUTUUECKH OLIEHUBATh
UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSIX;

JTaBaTh OIICHKY HOBBIM CHTYAIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBIISITh 1EJICHANPABIECHHBIM MOKWCK IEepeHoca CPEeICTB U CrIocoOOB ACHCTBUS B
po(hecCUOHANBHYIO CPENY;

yMETh TMEPEHOCUTh 3HAHUS B  TIO3HABATEIIBHYID W  MPAKTHYECKYyl0  0o0JacTu
KU3ZHEACATEIbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE WJEH, MpeajaraTtb OPUTHHAIbHBIE TMOJIXOJbI M PEILICHUS, CTaBUTh
poOIEeMBI U 3a]1a4H, TOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHMUS.

3) pabora ¢ uH(popManmeii:

OPUEHTHPOBATHCS B PA3IMUYHBIX HCTOUYHHUKAX HWH(OOpMaMu (TEKCTE y4eOHOTo Mmocoowus,
HAYYHO-TIONYJIIPHOW JUTEpaType, OMONOTHYECKUX CIOBAPSAX M CIPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax JaHHBIX, B VIHTepHeTe), aHaIM3UpPOBaTh HMHQPOPMAILMIO PA3IUYHBIX BHJIOB U GopM
MpeACTaBICHUS, KPUTUUECKH OLICHUBAThH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;
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(GopMyaMpoBaTh 3alpoChl U MPUMEHATh Pa3IUYHbIE METOIbl INpPU IOMCKE U OTOOpE
ounonorunueckoit uHGopmaIuu, HeoOXOAUMOM /1JIs BHIOTHEHUS YUeOHBIX 3a/1a4;

OpUOOpETaTh ONBIT MCIOJIB30BaHUSA HH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEPIIEHCTBOBATH KYJIbTYPY aKTHUBHOI'O UCIIOJIB30BAHUS PAa3JINYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOATEIbHO BBIOMPATh ONTUMANBHYI (OpMYy TMpEICTaBICHUS OHOJIOrHMYECKOM
uH(popManuu (cxembl, rpaduKH, JTUarpaMMbl, TaOJIHIIbI, PUCYHKU U IPYTOE);

UCMOJb30BaTh HAy4YHBIH $3BIK B KauecTBE CpeAcTBa IpU paboTe ¢ OHOJIOrHMUYEcKOil
uH(poOpMaLMel: MPUMEHATh XUMUYECKUE, (PU3NYECKUE M MATEMAaTUYECKUE 3HAKH U CHUMBOJIBI,
dopmynsl, abOpeBHaTypy, HOMEHKJIATypy, HCIOJb30BaTh M NPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKHE CPEICTBA HATJISITHOCTH;

BJaJIeTh HABbIKAMHU pACIO3HAaBaHUSA M 3alUThl HMH(OpManuu, HHOOPMAMOHHOM
0€30I1aCHOCTH JIMYHOCTH.

OgiajeHNe YHUBEPCAJbHBIMH KOMMYHUKATHBHBIMU 1eiCTBUSIMU:

1) od1eHue:

OCYILECTBIISITh KOMMYHUKALlMU BO BCceX c(epax >KU3HM, aKTUBHO Y4acTBOBATh B JHAJiOre
WIM JIUCKYCCUU MO CYIIECTBY OOCyKIaemMoil TeMbl (YMEHHE 3a/aBaTh BOIPOCHI, BBICKA3bIBATH
CY)KIEHUSI OTHOCUTEIIBHO BBINOJHEHUS IpelaraéMoil 3ajadd, Yy4YWThIBaTh MHTEPECHl H
COIJIaCOBAHHOCTH MO3UIUI IPYTUX YYaCTHUKOB IMAJIOTa WINA JUCKYCCHUH);

pacro3HaBaTh HeBepOajgbHBIE CpEACTBAa OOIIEHUS, MOHMUMATh 3HAYEHHWE COLUAJIBHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUSI KOH(QIUKTHBIX CUTYallui, YMETh CMST4aTh KOH(PIUKTHI U
BECTH IIEPETOBOPBHI;

BJAJIETh PA3IMYHBIMU croco0aMu OOLIEHHS M B3aUMOJICHCTBHS, MOHUMAaTh HAMEPEHMS
OPYTHUX JIIOJIEH, MPOSIBISITh YBAXKUTEIbHOE OTHOLIEHHE K COOECEeIHUKY U B KOPPEKTHOM (opme
(bopMyIHpPOBaTH CBOM BO3PAKECHHUS;

Pa3BEPHYTO W JIOTUYHO H3JIaraThb CBOIO TOYKY 3pPEHHUSI C MCIOJb30BAHHEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAasl 1eSITeJIbHOCTh:

NOHMMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW M WHAWBHUIYaJbHOW PabOTHI MpHU
perieHn OMOIOru4Yeckoi MpobsieMbl, 000CHOBBIBATH HEOOXOUMOCTh MPUMEHEHHS TPYIIIOBBIX
¢dbopM B3aUMOJCHCTBHS IPH PEIIEHUH Y4eOHOM 3a1auu;

BbIOMpATh TEMATUKy U METObl COBMECTHBIX JEHCTBUH C Yy4€TOM OOIIMX HMHTEPECOB, U
BO3MOXKHOCTEHN Ka)KJ0ro 4ieHa KOJIJIEKTUBA;

OPUHUMATh LEJIM COBMECTHOM [eATEeIbHOCTH, OpPraHU30BBIBAaTh M KOOPJIMHUPOBATH
JNEUCTBUS MO €€ HOCTH)KECHHUIO: COCTAaBIATH IUIAH ACHMCTBUM, PACHpEenesATb POJIIM C Y4ETOM
MHEHUH y4YaCTHUKOB, 0OCYKJaTh pe3yJbTaThl COBMECTHOM pabOThI;

OLICHMBATh Ka4€CTBO CBOETO BKJIAJa M KaXKJIOTO yYaCTHHKAa KOMaHJABI B OOLIMI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPHSIM;

npeajaratb HOBBIE IPOEKTHI, OLEHUBATh WJEU C IMO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAUNMOCTH;

OCYIIECTBJIITh ITO3UTUBHOE CTPATETMUYECKOE I[OBEACHHE B PA3JIMYHBIX CHUTyalusX,
HPOSIBJISTH TBOPYECTBO U BOOOpa)keHUE, ObITh MHUIIMATUBHBIM.

OgyajeHne YHUBEPCAJIBHBIMH PeryJIATHBHBIMH 1CHCTBUAMM:

1) camoopranu3zanus:
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UCMOJIb30BaTh OHOJOTMYECKHE 3HAHMS ISl BBISBJIEHUS IIPOOJIEM M HX pELIeHUs B
KU3HEHHBIX U yYE€OHBIX CUTYalUsX;

BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUU IEJIEBbIE M CMBICIOBBIE YCTAHOBKH B CBOMX
JIEUCTBUAX W NOCTYNKax IO OTHOIIEHUIO K >KMBOM MPUPOJE, CBOEMY 3JO0POBBIO U 3J0POBBIO
OKpYXaloluXx;

CaMOCTOSITEIBHO OCYILIECTBIATh MO3HABATENbHYIO JEATEIbHOCTb, BBISBIATH HPOOJIEMBI,
CTaBUTh M (OPMYIUPOBaTH COOCTBEHHbIE 3aJaud B 0Opa3oBaTeIbHON JEATENBHOCTH U
JKU3HEHHBIX CUTYyalUsX;

CaMOCTOSATEIbHO COCTABIATh IUIAH PEIIEHUs MPOoOJeMbl ¢ YIETOM HUMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTEHHI;

JIaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEAIOYTEHUMH;

JieNlaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOcTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOM 3PYIUIMH B Pa3HBIX 00JIACTAX
3HAHMM, MOCTOSHHO MOBBIIIATH CBOW 00pa30BATEIbHBIN U KYIbTYPHBIN YPOBEHbD.

2) CaMOKOHTPOJIb:

JaBaTh OILICHKY HOBBIM CHUTyalUusIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTH, OLICHUBATh
COOTBETCTBHE PE3YJIHTATOB LEIISIM;

BJIa/IETh HABBIKAMH MO3HABATEIBHON PEQIIEKCUU KaK OCO3HAHUS COBEPIIAEMbIX JACUCTBUNA U
MBICIHUTEIBHBIX MPOIECCOB, UX PE3YyJIbTaTOB M OCHOBAaHHUI, MCIOJIB30BaTh MPUEMBI peduieKcun
JUIS OLIGHKH CUTYaIluH, BHIOOpa BEPHOTO PELICHMUS;

YMETbh OLICHUBATh PUCKU U CBOEBPEMEHHO INPUHUMATh PELICHHUS 110 UX CHUKEHUIO;

IIPUHUMATH MOTHUBBI U apI'YMEHTBI APYTUX IIPU AHAJIU3E PE3YJILTATOB AEATCIBHOCTH,

3) npuHATHE ceOs M APyTrUX:

OPUHUMATH ce0s1, MOHUMAasi CBOM HEJJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apIyMEHTBI APYTUX MPH AHAIU3E PE3YJIBTATOB JESITEIBHOCTH;

NpPU3HABATh CBOE MPABO U MPABO IPYIHX HA OIINOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH JIPYroro YeaoBeKa.

NNPEAMETHBIE PE3YJIBTATbHI

[IpeameTHbIe pe3yabTaThl OCBOCHMsS COAEpKaHHUs ydeOHoro mpenmera «buornorus» Ha
yrIyOIEHHOM ypOBHE OPUMEHTHPOBAHBI Ha o0ecrieueHne MpouiabHOro 00ydeHHs 00yJaromuxcs
ounonorun. OHM BKIIOYAIOT: crielupudecKue s OMOJIOTMH Hay4YHbIe 3HAHUS, YMEHUS U CIIOCOOBI
JEHUCTBUYN 1O OCBOCHHUIO, MHTEPIPETAIIMN U MPEOOPA30BAHUIO 3HAHUMN, BUABI JCSITEILHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHWUH W WX NMPUMEHEHHUIO B Pa3JIMYHBIX yUEOHBIX, a TAKXKE B PEaJIbHBIX
KU3HEHHBIX cuTyanusx. [IpenMeTHbie pe3ynbTaThl IPEICTABICHBI IO TO/IaM U3y4YeHHUS.

[IpeameTHbIE pe3yabTaThl OCBOCHUS yueOHOTO npeameTa «buonorus» B 10 kaacce NOMKHBI
OTpaXKaTh:

c(hOopMUPOBAHHOCTH 3HAHWUU O MECTE€ M POJiM OMOJOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(GbopMUPOBaHUM E€CTECTBEHHO-HAYYHOH KAPTUHBI MHUpPA, B TIO3HAHUM 3aKOHOB MPHUPOIBI H
pelieHny mpooJIeM parioHaAIBHOTO MPUPOIOIIOIL30BaHMS, O BKJIAJAE POCCHMCKUX U 3apyOEIKHBIX
YYEHBIX B pa3BUTHE OUOJIOTHU;
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BJIQJICHUE CUCTEMOM OHMOJIOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIOJIArarouiue
OMOJIOTUYECKUE TEPMHUHBI W TOHATUS (PKU3Hb, KIIETKA, OpPraHu3M, METa0oJIM3M, TOMEOCTas3,
caMOperyJsius, cCaMOBOCIIPOM3BEICHHUE, HACIIEICTBEHHOCTh, N3MEHYNBOCTh, POCT U Pa3BUTHE),
ouonornueckue teopuu (kierouHas teopus T. I[lIBanna, M. Ilneiinena, P. Bupxosna,
XpOMOCOMHasl Teopusi HacneacTBeHHocTu T. Moprana), yuenus (H. M. BaBunmoBa — o 1eHTpax
MHOT000pa3us U MPOUCXOXKIEHUS KYJIbTYPHBIX PAcCTEHHUM), 3aKOHBI (€IUHOOOpa3usi MOTOMKOB
NIEPBOTO MOKOJIEHUS, PACIICIUICHUS], YUCTOTHI FaMeT, HE3aBUCUMOT0 HacienoBanus I'. Mennens,
FOMOJIOTMUECKUX PSJOB B HaclencTBeHHOM wu3MmeHunBocTH H. V. BaBwioBa), NpUHIUIIBI
(KOMILJIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJaMU HAyYHOTO MO3HAHMUSI, UCIOJIb3yEeMbIX B OHMOJIOTHYECKUX
UCCJIEIOBAaHUSX JKUBBIX OOBEKTOB (OMUCaHUe, U3MEPEHUE, HAOII0IeHHEe, IKCIIEPUMEHT);

YMEHHE BBIJCISTh CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT M IYKAPUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM 4HCIIe OakTepwii, rpuOOB, pacTEHUH,
JKUBOTHBIX M YEJIOBEKAa, CTPOCHUSI OPTraHOB U CHCTEM OpPraHOB PACTEHUM, KUBOTHBIX, YETIOBEKA,
MIPOLIECCOB JKU3HEAEATEIbHOCTHU, IPOTEKAIOIINX B OPraHU3Max PacTeHUM, )KUBOTHBIX U YEJIOBEKA,
OMOJIOrMYECKHUX MPOIECCOB: 0OMEHa BEIECTB (METa00IM3M), MPEBPALICHHS YHEPTUH, OPOKEHMUS,
aBTOTPOGHOTO W TeTepoTPO(HOro TUIOB NHUTaHHs, (OTOCHHTE3a M XEMOCHHTE3a, MUTO3a,
Melo3a, TaMeToreHesa, 5SMOpHOreHe3a, IOCTIMOPHUOHANIBHOTO pPa3BUTHSA, Pa3MHOXKEHMUS,
WHANBUAYAJIBHOTO Pa3BUTUS OpraHu3Ma (OHTOTEHE3a), B3aMMOJEHCTBUS TEHOB, TE€TEpPO3HCa,
UCKYCCTBEHHOT'O 0TOOPA;

YMEHHE YCTAHABIMBATH B3aUMOCBSI3U MEX]y OPTraHOMJAMU KIETKH U MX (YHKIUSMHU,
CTPOEHUEM KJIETOK Pa3HbIX TKaHEW M UX (QYHKIUAMH, MEKY OpraHaMU U CHCTEMaMH OPTaHOB y
pacTeHUi, XUBOTHBIX M 4YeJIOBeKa U WX QYHKIMSIMH, MEXIYy CHUCTEMaMHU OPTaHOB M HUX
GyHKIUSAMHU, MEXAYy dSTarnaMyd OOMEHa BEIIECTB, J3TalaMHU KJIETOYHOTO IMKJIA M YKHU3HEHHBIX
[IMKJIOB OpPraHW3MOB, JTanmamMd SMOPUOHAIBHOTO PAa3BUTUS, TEHOTHUIIOM U (HEHOTHUIIOM,
dbenoTunom u Gpakropamu cpeabl OOUTAHUS;

YMEHHUE BBISIBJISTH OTJIMYHUTENIbHBIC MPU3HAKH >KUBBIX CHCTEM, B TOM YHCIIE PACTECHUM,
YKUBOTHBIX U YEJIOBEKA;

YMEHHE HUCIO0JIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHYECKYI0O TEPMUHOJIOTHIO U
CHUMBOJIMKY JJIsl I0Ka3aTeNIbCTBA POJCTBAa OPTaHU3MOB Pa3HbIX CUCTEMATUUYECKUX TPYIIIL;

yMEHHE peliaTh OMOJIOTUYECKHUE 3a/1aUH, BISIBISATh MPUUNHHO-CIICACTBEHHBIE CBSI3H MEXKIY
UCCIIETyeMBbIMA OMOJIOTUYECKUMHU TPOIIECCAMH U SIBIICHUSIMH, JENIaTh BBIBOJBI M MPOTHO3HI HA
OCHOBAHUU TOJTYYEHHBIX Pe3yJbTaTOB;

YMEHHE BBINOJNHITH JTAOOPATOPHBIE W TMPAKTUYECKUE PadOTHI, COONIONATh TMpaBWiIa IPHU
pabote ¢ yu4eOHBIM U J1Ta00PaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIJIBUTaTh THUIOTE3bl, MPOBEPATH UX OSKCHEPUMEHTAIbHBIMU CPEACTBAMHU,
bopMynupys 1eNIb UCCIICI0BAHMS, AHAIM3UPOBATh MOJTYYEHHBIE PE3YIbTaThl U JEaTh BEIBOJIHI,

YMEHHE Yy4acTBOBATh B Y4eOHO-HCCIIEOBATEIHLCKONW paboTe 1o OWOJIOTHH, SKOJOTHU U
MEIUIIMHE, MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAay4YHBIX OOINECTB, M MyOJIMYHO MPEIACTABIATH
MOJIyYEHHBIE Pe3yJIbTaThl HA YUCHUUYECKUX KOH(DEPEHLINSIX;

yMEHHE OLICHUBATh ITUYECKHE aCIIEKThl COBPEMEHHBIX UCCIIEIOBaHUI B 001acTH OUOIOTHH
U MEAUIUHBI (KIOHUPOBAaHHE, HCKYCCTBEHHOE OIUIOJIOTBOPEHHUE, HANPABICHHOE W3MEHEHHE
reHOMa U CO3/IaHH€ TPAHCTEHHBIX OPTraHU3MOB);
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yYMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOp OyayIieil mpodecCHoHaIbHON NesTENbHOCTH B
obsactu OMOJIOTHH, METUIIMHBI, OMOTEXHOJIOTHUHU, BETEPUHAPHUH, CEIIBCKOTO XO3sIHCTBA, MUIIEBON
IPOMBIIIJIEHHOCTH, YTIyOIsTh TO3HABATEIbHBINA HHTEPEC, HAIIPaBICHHBIA HA OCO3HAHHBIN BBIOOD
COOTBETCTBYIOIIEH Mpodeccuu U MPOI0HKEHUE OMOJIOrMYECKOTO 00pa30BaHUsl B OpraHU3aLUsIX
cpenHero nmpodeccuoHaIbHOTO U BBICHIETO 00Opa30BaHUs.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHOTo npeameTa «buonorus» B 11 kaacce NOMKHBI
OTpaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE€ U POJIM OMOJOTUU B CUCTEME €CTECTBEHHBIX HAYK, B
dbopMUpOBaHUHN COBPEMEHHOM €CTECTBEHHO-HAYyYHOM KapTHUHBI MHpa, B TO3HAHUM 3aKOHOB
OPUPOJBI U PEIICHUHM 3KOJIOTMYECKUX MPOOJEeM YEJIOBEYECTBA, a TAKXKE B PEIICHUH BOMPOCOB
PaIMOHANILHOTO MPUPOIONIONIB30BaHUS, U B (DOPMHUPOBAHUY IIEHHOCTHOTO OTHOIICHHS K IPUPOJIE,
oOLIECTBY, YENOBEKY, O BKIJAJI€ POCCHUICKUX U 3apyOeKHBIX YUYEHBIX-OMOJIOrOB B pPa3BUTHE
OMOJIOTHH;

YMEHHUE BJIQJICTh CUCTEMOW OMOJOTUYECKHX 3HAHHM, KOTOpas BKIIOYAET OMpPEACIICHUS U
MOHMMAaHHE CYIIHOCTH OCHOBOIOJATalIUX OHOJIOTHYECKMX TEPMHHOB W TIOHATHH (BUI,
sKocucTtema, Ouocdepa), Oumomorumdeckue Teopuu (dBonronmoHHas teopusi Y. [lapBuHa,
CUHTEeTHUecKasi Teopus 3Boitonun), yueHus (A. H. CeBepmoBa — 0 MyTsAX M HANpaBICHUSX
sBommoniuu, B.W. Bepnaackoro — o 6uocdepe), 3akonsl (reHeTHUecKoro paBHoBecus Jxx. Xapau
u B. BaiinGepra, 3apozasimeBoro cxoacra K. M. bapa), mpaBuna (Munumyma 0. JIubuxa,
HKOJIOTUYECKOU MUPAMUJIBI SIHEPTUH ), TUIIOTE3bI (TumnoTe3a «mupa PHK» V. I'unbepra);

YMEHHE BIAJ€Th OCHOBHBIMH METOJaMU HAYYHOTO T[IO3HAHUSA, MCIOJb3yEMbIMH B
OMOJOTMYECKMX HCCIEAOBAHUSX JKUBBIX OOBEKTOB M DJKOCHCTEM (OMHCAHHE, H3MEPECHHE,
HaOJIIOJIeHNE, YKCIIEPUMEHT), CIIOCO0aMHU BBISIBJICHUS U OLIEHKH aHTPOIOTEHHBIX M3MEHECHHUU B
PUPOJIE;

YMEHHE BBIJICIATh CYIIECTBEHHBIE TMPU3HAKU: BHUIOB, OHOrEOIICHO30B, JIKOCHUCTEM W
omocdeppl, CTaOUIU3UPYIOMIET0, ABMXKYIIETO W  Pa3phIBAIONIErO0 E€CTECTBEHHOrO OTOOpa,
AJUIONATPUYECKOTO U CUMIATPUUECKOTO BUI000pA30BaHUs, BIUSHUS JABUKYIIUX CHJI DBOJIIOIUN
Ha TeHO(MOH MOMYJAINH, MPUCTIOCOOIIEHHOCTH OPTaHU3MOB K Cpejie OOWTaHUs, YepeOBaHUs
HaIpaBJICHUN SBOJIOINH, KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHaBJIMBATh B3aUMOCBSI3H MEXY MPOIECCAMU 3BOJIOLNY, ABUKYIIIUMHU CUIaMU
AHTPOIIOTEHEe3a, KOMIIOHEHTAMH PAa3JUYHBIX OSKOCHUCTEM U MPHUCIOCOOJCHUSIMU K HUM
OpraHU3MOB;

YMEHHUE BBISBIISATH OTJIMUUTEIbHBIC TPU3HAKU JKUBBIX CUCTEM, MPUCIIOCOOJICHHOCTh BUIOB K
cpene oOuTaHus, AOMOTUYECKUX M OHMOTHYECKUX KOMIIOHEHTOB JKOCHCTEM, B3aUMOCBSI3EH
OpPraHMU3MOB B COOOIIIECTBaX, AHTPOTIOTEHHBIX U3MEHEHUH B YKOCHCTEMaX CBOCH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OMOJOTUYECKYI0 TEPMUHOJIOTHUIO U
CUMBOJIUKY ISl JOKa3aTeJbCTBA POJICTBA OPraHU3MOB PAa3HBIX CHCTEMATHYECKUX TPYIIIL,
B3aMIMOCBSI3M OPTaHU3MOB W CpeJbl OOWMTAHUS, €IMHCTBA YEIOBEUYECKHX pac, HEOOXOAMMOCTHU
COXpaHEHMs MHOTrooOpa3usi BUJIOB M DKOCHUCTEM KaK YCJIOBHS COCYIIECTBOBAHHUS MPUPOIBI U
YeJI0BEYECTBa;

yMEHHE pelaTh OMOJOTUYECKUE 3a/1a4H, BBISBISTh IPUUYUHHO-CIIEICTBEHHBIE CBA3U MEXKIY
UCCIIETyeMbIMH OMOJIOTHYECKUMHU TIPOIIECCAMH U SIBIICHUSIMH, JEJIaTh BHIBOJIBI M MPOTHO3BI HA
OCHOBAHUU IOJIYYEHHBIX pPe3yJIbTaTOB;



OKYMEHT noAanncaH 3aNeKTPOHHOU No4nnchbio.
y P n
YMeHI/Ie BBITIOJIHATH na60paToprIe n HpaKTI/I‘IeCKI/Ie paGOTbI, CO6J’IIOIlaTB HpaBI/IHa l'[pPI

paboTe ¢ yueOHbIM U JJa0OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIJBUTaTh THUIOTE3bl, MPOBEPATh UX OSKCIEPUMEHTAJIbHBIMU CPEACTBAMU,
bopMynHpys LIeNb UCCIIEI0BAaHUS, aHAIM3UPOBAThH MO YYEHHBIE PE3YyJIbTaThl U 1€JaTh BBIBOJIBI;

yMEHHE Yy4acTBOBaTh B y4eOHO-HCCIEOBATENbCKONH paboTe Mo OWOJIOTHH, SKOJIOTHU U
MEAUIMHE, MPOBOJUMOIl Ha 0a3e IIKOJIBHBIX HAayYHBIX OOILECTB, W MYOJMYHO MPEACTAaBIATH
MOJIyYEHHBIE Pe3yIbTaThl HA YYEHUYECKUX KOH(PEpEHIUsX;

YMEHHE OIICHUBATh TUIOTE3bl M TEOPUU O MPOUCXOXKACHUU >KU3HHU, 4YEJIOBEKa U
YeJIOBEYECKUX pac, O MPUYMHAX, IMOCIEICTBUAX M CIOco0ax MPeAoTBPAIICHUs TNIOOATbHBIX
U3MeHeHul B Ouocdepe;

yYMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOp OyayIieil mpodecCHoHaIbHON NesTENbHOCTH B
o0nacTy OMOJOTUH, FKOJIOTHH, IPUPOIONOIB30BAHUS, MEAUIIMHBI, OMOTEXHOJIOTUH, ICUXOJIOTUH,
BETEPUHAPUH, CEIHCKOTO XO35ICTBA, MUIICBOM MPOMBIIUICHHOCTH, YIAyOIsITh MO3HABATEIbHBIN
WHTEPEC, HAMPABIICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONICH MPodeccruu U MPOJA0IKEHUE
OMOOrHYecKoro 00pa3oBaHUs B OpraHU3AIMAX CpPEJHEro Mpo(ecCHOHATBHOTO U BBHICIIETO
o0pa3zoBaHusl.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KounvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudpossbie)
Ne n/m Y —— Beero KoﬁnTpo.m,HLIe HpﬁaRanecmle 06pA30OBATEIBHBIE
padoThI padoThI pecypesi
bu6mmoreka [IOK
! bronorns kak Hayka . ! https://m.eds00.ru/7f418886
2 JKuBble cucTeMbl U UX U3YYEHHE 2 bubmorexa LIOK
https://m.edso00.ru/7f418886
bu6mmoreka [IOK
3 brosorus knerku 2 https://m.edso00.ru/7f418886
bubmuorexa [JOK
4 XuMHYecKasi OpraHu3anus KIeTKH 12 1 1 https://m.edsoo.ru/7f418886
bu6mmoreka [JOK
> Crpoenne 1 pyHKiun KIeTKH 10 ! 2 https://m.eds00.ru/7f418886
6 OOMeH BelecTB U MpEeBpaIICHUE YSHEPTHH B 9 bubnuotexa [JOK
KJIETKE https://m.edso0.ru/7f418886
v Hacnencreennas nndopmanus u 17 3 bubnuoreka [IOK
peanuzanus e€ B KIETKe https://m.edsoo.ru/7f418886
. bu6mmoreka [IOK
8 PKW3HCHHBIH LMK KIICTKH 12 1 2 https://m.edsoo.ru/7f418886
bubmuorexa [JOK
9 Pa3smHoOXkeHue u pa3zBUTHE OPraHU3MOB 13 1 1 https://m.edsoo.ru/7f418886
10 I'eneTnKa — HayKa O HACJIEACTBEHHOCTH U 2 bubanoreka [JOK
U3MEHYMBOCTH OPTaHU3MOB https://m.edso0.ru/7f418886
bubmuoreka [JOK
11 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 18 1 https://m.edsoo.ru/7f418886
bu6mmorexa [IOK
12 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 8 1 https://m.edso0.ru/7f418886
13 ['eneruka yenoBeka 4 1 bubmorexa LIOK

https://m.edsoo.ru/7f418886
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bu6mmoreka [IOK
14 CrpocHue 1 QyHKIWHM OPraHu3MOB 17 https://m.edsoo.ru/7f418886
bubmuorexa [JOK
15 Cenexuus opraumsmon 4 https://m.eds00.ru/7418886
bu6mmoreka [IOK
16 BuorexHonorus u cuHTeTUYECKask OUOIOrUs 5 https://m.edsoo.ru/7f418886
17 PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11
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11 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uudposBbie)
Ne n/m Y —— Beero KO6HTp0JILHLIe HpﬁaRanecmle 06pA30OBATEIBHBIE
padoThI padoThI pecypesl
1 3apoxACHUE U PA3BUTUE IBOIIOIMOHHBIX 4 1 bubnmoreka [JOK
MIPEACTABICHUI B OMOJIOTUH https://m.edsoo.ru/7f418886
N bubmuorexa [JOK
2 Mukpo3Bostonus 1 €€ pe3yabTaThl 14 1 2 https://m.edsoo.ru/7f418886
N bu6mmoreka [IOK
3 MaipooBommonus  ¢€ pesyibTaTel 6 1 https://m.edso0o.ru/7f418886
4 [IpoucxoxaeHne U pa3BUTHE KU3HU Ha 15 1 bubnnoreka [JOK
3emite https://m.edsoo.ru/7f418886
bu6mmoreka [IOK
5 [TpoucxoxaeHne 4em0BeKa — aHTPOIIOTEHES 10 2 https://m.edsoo.ru/7f418886
DKOJIOTHS] — HayKa O B3aUMOOTHOIIICHUSIX bubnuorexa [JOK
6 OpraHU3MOB U HaJIOPTaHU3MEHHBIX CUCTEM 3 https://m.edso0.ru/7f418886
C OKpY2Karolleu cpenou
bu6mmoreka [JOK
! Opraumsme u cpena oduTanus 9 1 https://m.edso0.ru/7f418886
. bu6nmoreka [IOK
8 JKOJOTHs BUIOB U IOMYNALHHA J 1 https://m.edso00.ru/7f418886
9 DKOJIOTHS COOOIIECTB. DKOJIOTHUECKHE 12 1 1 bu6mmorexa [IOK
CUCTEMBI https://m.edso0.ru/7f418886
bubmuoreka [JOK
10 Buocdepa — rimobanbHast skocucTemMa 6 https://m.edsoo.ru/7f418886
bu6mmorexa [IOK
11 YenoBek U OKpyKaromas cpeaa 6 1 https://m.edso0.ru/7f418886
12 PesepBHOE Bpems 8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8 5
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[LOKyMeHT noanucaH 3A1eKTPOHHOM NOANUCHIO.

KoHTpo1bHO-U3MepHUTeIbHbIe MATEPHAJIbI 110 OMOJIOTUH JISI IPOBeEAeHUSA
npome:kyTouHoii arrectauun (10 knacc, npoduis) B 2024-2025 yuedbHom roay
Yacrs 1.

Al. CornmacHo KJI€TOYHOU TEOPUH KIECTKH BCEX OPTaHH3MOB

1) CXOmHBI IO XUMHYECKOMY COCTaBY 3) UMeeT AAPO M SAPHIIIKO
2) OJJMHAKOBBI TI0 BBIMOIHIEMBIM (DYHKITHSIM 4) UMEIOT OJIMHAKOBBIC OPTaHOMIBI

A2. 3HI[0HJ]33M3TI/IIJCCKyIO CCTh MOXHO Y3HATh B KJICTKE 110

1) cucreme CBsI3aHHBIX MEXIy cO0O0i MOJIOCTEH C My3bIphKaMHU Ha KOHIIAX
2) MHOXKECTBY PAaCIIOJIOKEHHBIX B HEH TpaH

3) cucreMe CBSI3aHHBIX MEXIY OO0 pa3BETBIEHHBIX KaHAJbIICB

4) MHOTOYHCJICHHBIM KPUCTaM Ha BHYTpEHHEI MeMOpaHe

A3. Ongna unTepdasa u JBa CIASAYIONIMX APYT 3a IPYToM JCICHUs XapaKTePHbI JIJI mpoliecca

1) ortogoTBOpeHHss  2) MHTO3a  3) APOOJICHUS 3UTOTHI 4) meiio3a
A4. B xo/1e T0J0BOTO pa3MHOKEHHUSI OPTaHU3MOB Y TIOTOMKOB HaOITFOTAeTCS

1) mosHOE BOCIIPOM3BEACHHE POUTEIILCKUX MIPU3HAKOB U CBOWCTB

2) mepexoMOHHALKSI TPH3HAKOB U CBOMCTB POIUTEIILCKUX OPraHU3MOB
3) coxpaHeHHe YHCICHHOCTH KEHCKHX 0CO0eH

4) npeobaiaHue YUCICHHOCTH MYXCKHUX 0CO0ei

AS. Bce opraHoupl KI€TKH PacIioyioKeHbI B

1) muromnasme  2) koMiuiekce I obmku 3)anpe 4) SHIOIIa3MaTHYECKON CETH

A6. Ha pouiecc nenenust KIEeTku pacxonyercs sHeprust Mmojekyn AT®, KoTopble CHHTE3UPYIOTCS B
1) mpodase 2) meTadase 3) untepdasze  4) aHadase

A7. YKaxxuTe TeHOTUI 0COOM, TOMO3UTOTHOMN 10 IByM NapaM JJOMHUHAHTHBIX T€HOB.

1) AaBB 2) AABb 3) aaBB 4) AABB

A8. Ompenenure, KaKyro T€HETHUECKYIO 3aKOHOMEPHOCTh MIUTIOCTPUPYET JaHHAs CXeMa.

P Aax Aa

F1 AA, Aa, Aa, aa

1) 3aKOH pacIIeruIeHus 3) mpaBuIIO €AMHOOOPA3HS

2) 3aKOH CIICTUICHHOTO HACJIeJOBAHMUS 4) XpOMOCOMHYIO TEOPHIO HACIIEJICTBEHHOCTH

A9. [IpoMexyTOUHBIH XapakTep HacleAOBaHUS MPU3HAKA IPOSABISETCA MPH

1) cuemnieHUM reHOB 3) HeMOJIHOM JOMUHUPOBAHUH
2) HE3aBUCHMOM pacUICTUICHHU 4) MHO)XECTBEHHOM JCHCTBUH T'€HOB

A10. TIpaBuiio eanHOOOpa3Ks IEPBOTO MOKOJICHHUS MTPOSIBUTCS, €CJIM TeHOTHUIT OJTHOTO U3 poauTeneir — aabb, a

JIPyroro —
1) AABb 2)AaBB 3)AABB 4)AaBb
All. B xomrutekce ["0Jb KU TIPOUCXOTUT
1) obpazoBanne ATD 3) HaKOIJICHUE U CHHTE3 B KJIETKE BEIIECTB

2) OKHCIJICHHE OPraHMYECKUX BemIeCTB  4) CHHTE3 MOJIeKYIT Oeska

A12.Hapy>kHblii CJIOM TacTpyJIbl 00pa30BaH KIETKaMH

1) skTomEpMBI 2) SHTOZEPMEI 3) Me301epMBI 4) srimrenus

A 13.Yugacrtok JIHK, conepsxantuii mHGOpMAIIHIO 00 OHOW MOTUICITHIHOHN IICTIH,

1) ren 2) KOJIOH 3) Tpumer 4) xpomocoma
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Al4. B motoMcTBE, OTYYEHHOM OT CKPEIIUBAHUS THOPUIOB IIEPBOTO MMOKOJICHUS, YET BEPTh 0COOEH MMeeT
peleCcCUBHBIN MPU3HAK, TPH YETBEPTH — JOMHUHAHTHBIN - 3TO (OPMYJIUPOBKA 3aKOHA

1) enqrHOOOpa3Mst MOKOTICHUS 3) HE3aBUCUMOE PACHICIUICHUE TCHOB
2) pacuieryIeHns IIPU3HAKOB 4) CLIEIIEHHOT0 HACIIEMOBAHMS
A15. B nporiecce (hoTOCHHTE32 TJIABHYIO POJIb UTPAIOT

1) XxpoMOCOMEI 2) XJIOpOILIACTHI 3) XpOMOILIACTEI 4) JefKOIIaCThI

A16.B monexyne /IHK nykneotnnoB ¢ TiMuUHOM HacuuThiBaeTcst 10% OT 00miero uncia HyKJICOTHIOB.
CKOJBKO HYKJIEOTHIOB C LINTO3MHOM B 3TOM Mosiekyne?

11 2) 40% 3) 80% 4) 90%

Al7. B sape omionoTBOPEHHON SHIIEKIICTKH JKHBOTHOTO COMEPKUTCS 16"XpoMocoM, a B SApe KISTKH €ro
KEIyIKa —

1) 4 xpoMocOMBI 2) 8 xpoMocoM 3) 16 xpomocom 4) 32 XpOMOCOMBI

A18. BrinmaeHue yyacTka XpOMOCOMBI, B OTJIMYME OT IEPEKpecTa XpoMaTu B Meilo3e, — 3T0

1) xoHbrOTanus 2) MyTarmus 3) peruukarms 4) KPOCCHHTOBEP

A19. [IpuzHak 6ecnoyaoro pa3MHOKEHUS KUBOTHBIX —

1) pa3BuTHE 3apOBIIIA U3 3UTOTHI

2) pa3BUTHE OCOOH U3 COMATHIECKUX KIICTOK

3) mnosiBIIeHHE MOTOMCTBA C YJIBOCHHBIM HA0OPOM XPOMOCOM

4) NosIBIICHHE TOTOMCTBA C YMCHBIIICHHBIM BJIBO€ HA0OPOM XPOMOCOM

A20. I'nbpuanbIe 0OCOOM MO CBOEH reHETHYECKOW MPUPOIE Pa3HOPOIHBI M 00pa3yr0T TaMeThl Pa3HOTO COpTa,
IMO3TOMY MX HA3bIBAIOT

1) rerepo3uroTHHIMU 2) TOMO3UTOTHBIMU 3) perecCuBHBIMU 4) TOMMHAHTHBEIMA
Yactb 2

B 3a0anusx Bl—B3 evibepume mpu eepnvix omeema u3 wiecmu. 3anumume WuPpvl, coomeemcmeyroujue
6bIOPAHHBIM OmMEemam, 6 madauyy, a 3amem NOIYYUSWIYIOCA NOC1E006aAMENbHOCINb YUpp nepenecume 6 OIAHK
omeemoe Ne 1 6e3 npobenose u Kakux-au6o 0ONONHUMETIbHBLX CUMEOJI086.

B1. Kakue nporieccsl Ku3HEEATeIFHOCTH TPOUCXOIAT B SIPE KICTKU?

1) obpasoBanue BepeTeHA IEICHHS 4) cunare3 monekyn uPHK
2) bopMUpOBaHHE JIU30COM 5) o6pazoBaHue MUTOXOHIPHIA
3) yaBoenwne monekyn JJTHK 6) popmupoBaHue CyObeANHUI PHOOCOM

B2. Kakue o0rmue cBOCTBa XapaKTEePHBI ISl MUTOXOHIPHA U XJIOPOIIIACTOB?

1) He menATCS B TEUCHHE KH3HU KICTKU

2) UMEIOT COOCTBEHHBIN ICHETHYECKHI MaTepHa

3) SIBISIOTCS OTHOMEMOPAHHBIMHI

4) conepkat epMEHTbI OKHCIUTEIBHOTO (pochoprIrpoBaHus

5) umeroT IBOIHYIO MeMOpaHy

6) y4actBytoT B cunreze ATD

B3. YcraHoBHTE MOCIIEI0BATENEHOCTD 3TAOB SMOPHOTeHe3a Y JIAaHIIETHHKA.

1) BostuMBaHME TPYIITBI KIIETOK BHYTPh OJIaCTYIIbI 3) mosiBIIEHNE SKTOJIEPMBI U SHTOIEPMBI
2) hopMHpOBaHUE TPETHETO CIIOS 3apO/IbIIIa 4) oOpa3oBaHUE CHCTEM OPraHOB

B 3adanuax B4—B6 k kaxcoomy aniemenmy nepeoz2o cmosidua noddepume coomeememeyrouLull 3ieMmenm
68Mopozo u 3anuwiume 8 madiuly 6bi0parnHbLle LUPPLL OO coomeememayruwumu GyKeamu, a 3amem
nOJLYywUu8ULYI0CA NOCIe008amestbHoCcms uugp nepernecume 6 61ank omeemos M 1 6e3 npobesioé u Kakux-1ubo
00NOJIHUMETIbHBLX CUMBOJLOB.
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B4. YcTaHOBHTE COOTBETCTBHE MEXK/TY MPOILIECCOM, MPOTEKAIOIIMM B KJIETKE, U OPraHOUIOM, B KOTOPOM OH

MIPOUCXOAMT.

[MTPOLIECC OPI'"AHOU
A) BOCCTaHOBJICHHE YTIICKHCIIOTO ra3a Ji0 TIII0KO3bI 1) MUTOXOHIPUS
b) cunte3 AT® B npouecce AbIXaHHUA 2) XxJoporiacT

B) mepBUYHBIN CHHTE3 OPTaHHMYCCKHUX BEHICCTB

I') npeBpaiiieHre CBETOBOM SHEPTUH B XUMHUECKYIO
J1) pacieruieHre OpraHu4ecKruX BEIIECTB J0 YIIICKHUCIIOTO T'a3a U BOJIbBI
OtBeT: A b B r pil|

BS5. YcTanoBuTe COOTBETCTBHE MEXIY CTPOSHHEM, (PYHKIIMEH OPraHOMIOB U MX BHIOM.

CTPOEHHUE U ®YHKIINU OPI'AHOM/IbI
A) copnepkat rpaHsl 1) MUTOXOHAPHUH
b) comepxat kpucTHI 2) XJIOpOTLIACTHI

B) ywactByroT B 00pa3oBaHHU KHCIOPOJa
I') obecrieunBarOT OKUCICHNE OPTaHUIECKUX BEIIECTB

J1) coneprxat 3eNEHBII MUTMEHT
Ortger: A b B r |

B6. YcranoBuTe COOTBETCTBHE MEXY MTPU3HAKOM U OPTaHOMJIOM PACTUTENBHOM KIIETKH, JJI1 KOTOPOTO OHA

XapaKkTepHa.
IMPU3HAK OPI"TAHOU/J
A) HaxamjImMBaeT BOAy 1) BakyoJb
b) comepxut xonpuesyto JJHK 2) XJIOpOIIIacT

B) obecnieurBaeT CHHTE3 OPraHUYECKUX BEHIECTB U3 HEOPTAaHUYECKUX
I') comepuT KIETOYHBINA COK

/J1) morsomiaer 3Hepruo COJIHEYHOI'0 CBETa

E) cunresupyer monexynsr ATO

B 3a0anuax B7 u B8 ycmanoeume npasunvuyio nocaedoeamenbHocCms 0U0102u4eCKuUX npoyeccos, A8aenuil,
npakmuyeckux Oeiicmeuii. 3anuwiume 6 maodauyy coomeemcmeyoujue um Yudpol, a 3amem ROAYUUBULYIOCA
nocinedosamenvhocms uyugp nepenecume 6 0aank omeemoe Ne 1 6e3 npobenoe u Kaxux-aiuoo
00NONHUMENbHBIX CUMEOTLOE.

B7. Kakumu cBoiicTBaMH XapakTepu3yeTcs MOJU(PHUKATUOHHASI N3MEHUYUBOCT?

1) umeer MaccoBbIit XapakTep 4) Hacexyercs
2) UMeeT WHANBUIYaIIbHBIN XapakTep 5) orpann4yeHa HOPMOH peaKkIuu
3) He Haciemyercs 6) pa3Max U3MEHUYMBOCTH HE HMEET MPEEIOB

BS8.Ycranosure IMOCJICAOBATCIILHOCTD MTPOLICCCOB 3M6pI/IOHaJ'ILHOFO Pa3sBUTHUSA MTO3BOHOYHBIX ) XKUBOTHBIX.

1) obOpa3zoBanue 6JaCTOMEPOB B MpOIecce IPOOICHUS 3UTOTHI
2) 3aKyiajKa 3a4aTOYHBIX OPTaHOB 3aPO/IbIIIa

3) crnusiHUe SIMIEKICTKH U CIiepMaTo30uIa

4) pa3BUTHE HEPBHOM MJIACTHHKH

5) dopmupoBaHUe ABYX 3apO/BINIEBBIX JHCTKOB

Yacts 3

Anst 3anucu omeemoe Ha 3adaHust amou uacmu (CI—C6) ucnonwv3syiime 6nank omeemoe No 2.
3anuwume crhauana Homep 3adanust (CI, C2 u m.d.), 3amem omeem k Hemy. Ha 3adanue ClI
daiime kpamkxuii ceo6o0nblit omeem, a Ha 3adaHust C2—C6 — noanvulii pa3eépHymelii. omeem.
Omeembt 3anucsleaiime uémko u pasbopuueo.



[lOKyMeHT noAnucaH 3NeKTPOHHOM NoANUCHIO.

Cl.Kakoe nmeneHue meitoza cxomgHo ¢ MuTo3oM? OOBsSCHUTE, B YEM OHO BHIpAXKACTCA M K KaKOMy Habopy
XPOMOCOM B KIIETKE TIPUBOJIUT.

C2.

1. Ctpoenne MoneKyIIbI KAKOTO MOHOMEpPA N300pakKeHO Ha MPECTaBIEHHON cxeme?

2. Uto obo3HaueHo OykBamu A, b, B?
HazoBuTe BHIbI OMOMOIMMEPOB, B COCTAB KOTOPHIX BXOAMUT JaHHBIH MOHOMED

Ypa
LM

A B

C3. Packpoiite MexaHN3MBI, 00€CIIeUNBaIOIINE TIOCTOSHCTBO YHCIa B (DOPMBI XPOMOCOM BO BCEX KIIETKAX
OpPraHU3MOB U3 MTOKOJIEHUS B TOKOJIEHHE?

KOHTpOJILHO-I/I3MepI/ITeJIbHI>Ie MaTEepPHAJIbI 110 oHoJIoruu AJIH IIPOBEACHUSA

npome:kyTouHoii arrectauun (11 kiaacc, npoduis) B 2024-2025 yuedbHom roay
Yacrs 1.
Bovibepume monvko ooun éeprulii omeéem uz npeonodicentuvlx (1 —15)
1. Mckonaemble OCTaHKHA OPTaHU3MOB H3Yy4aeT:
1) smGpuosnorus 2) 6uoreorpadus 3) naneoHTonorusi 4) cpaBHUTENbHAS AHATOMUS
2. CX0/CTBO 3apOIBIIIeH PO M 3eMHOBOIHBIX )KHBOTHBIX Ha ATAIax 3apOJIbIIIEBOIO PAa3BUTHUS SBIIS-
eTcs J10Ka3aTeabCTBOM:

1) GuoxuMHYECKUM 3) cpaBHUTEIHLHO-aHATOMUYECKUM
2) maneoHTOIOTHIECKIUM 4) 5 MOPUOIOTHUECKUM
3. M30BITOYHOE KOTMYECTBO YTIIEBOIOB B OPTraHU3ME MPUBOINT K
1) oTpaBiIeHHIO OpraHKU3Ma 3) UX IPEBPALLECHHUIO B KUPHI
2) uX MpeBpallEHUI0 B OENKU 4) paciieruieHnto Ha 60ee MPoCThie BEIECTBA

4. B x0/1€ IOJIOBOTO pa3MHOXKEHHS OPIraHU3MOB Y IIOTOMKOB HaOJII0/1aeTCs
1) nomHOE BOCIIPOM3BEIEHNE POAUTEIHCKUX MMPU3HAKOB U CBOMCTB
2) nepeKoOMOMHAIIMS IPU3HAKOB U CBOIMCTB POJAUTENIBCKUX OPraHU3MOB
3) coxpaHeHHEe YUCICHHOCTH KEHCKUX 0CO0ei
4) npeo0ajaHue YUCICHHOCTH MYXCKUX oco0ei
5. 'erotunm — st0
1) HaGop reHoB B MOJIOBBIX XPOMOCOMAax 3) COBOKYIIHOCTb F'€HOB JaHHOT'O OpraHu3Ma
2) COBOKYITHOCTb F'€HOB B OJHON XpomMocome 4) Habop reHOB B X-XpoMocoMe
6. Kakast '3MEHUMBOCTb UT'PAET BEIYIIYIO POJIb B SBOJIOLUH KUBOU IPUPOIBI?
1) muTonnazmatuueckass  2) MyTanuoHHas 3) deHoTHUIHUYECcKas 4) MonuduKaMOHHas
7. JIBnKyIas cuiia 3BOJIOIMH, YBEIMYUBAIOIIAs HEOAHOPOAHOCTh 0CO0€ei B MOMYIISIIIUN
1) MyTarmoHHast U3SMEHYHBOCTH 3) 6opb0Oa 3a cyriecTBOBaHUE
2) monuduKaOHHAS U3MEHYHBOCTh 4) UCKYCCTBEHHBIN 0TOOD
8. IlosBreHue Kakoro mpu3HaKa y 4eJoBeKa OTHOCST K aTaBU3MaM:
1) anmenaukca  2) mIeCTUNANION KOHEYHOCTH  3) MHOrocockoBocTu — 4) nuddepeHnumaryy 3y0oB
9. CounanbHble (HaKTOPHI FIBOIIOIUH CHITPATIH PELIAIOIIYIO POJIb B (POPMUPOBAHUH Y YEIIOBEKA
1) yrutoImeHHO#M Tpy/THON KIETKH 3) wieHopa3aeNbHON peun



[OKyMeHT noAnucaH 31eKTPOHHOW NOAMUCHIO.
2) NpsIMOXOKICHUS 4) S-00pa3HbIX U3THOO0B TTO3BOHOYHHMKA
10.0npenenute BEPHYIO MOCIEIOBATEIHLHOCTH ATAIIOB AHTPOMOreHE3a
1) npeBHUE JIOIU — > IpPEBHEHIINE JIIOAU — > COBPEMEHHBIN YeI0BEK
2) HeaHaepTallel] — > NUTEKAaHTPOI — > CUHAHTPOII
3) apeBHEHIINE JIIOAU — > JAPEBHUE JIFOJIU — > COBPEMEHHBIN YEIOBEK
4) npeBHeIINE JII0IU — > JIFOJIU COBPEMEHHOT0 THUIIa
11. K abuotndecknm pakTopam, ONpeaeNsiFOIINM YUCICHHOCTD MMOMYJISIIUN, OTHOCST
1) MEeXBHUIOBYIO KOHKYPEHIIMIO 2) apa3uTU3M  3) MOHMKEHHUE TUIOJJOBUTOCTH 4) BIIAYKHOCTh
12. HazoBuTe THII B3aMMOOTHOIICHUH JIMCHII U TOJIEBOK B OMOTEOLIeHO3¢e
1) KOHKypeHIIUs 2) XO3MH-TIAPa3UT 3) cum6mno3 4) XUITHUK-)KEPTBA
13. YkaxxuTe mpuMep aHTPOIIOTEHHOTO (paKkTopa
1) BeIMep3aHue BCXOJIOB MPU BECEHHUX 3aMOPO3KaxX
2) YyIUIOTHEHHE MOYBbI ABTOMOOUIIEHBIM TPAHCIIOPTOM
3) moBpexIeHNe KYJIbTYPHBIX PACTEHUN HACEKOMBIMU
4) YHUYTOXKEHUE BPEIUTEIICH CEITHCKOTO X031 CTBA NTHIIAMH
14. CokparieHue YiCIeHHOCTH XHUIIHBIX )KHUBOTHBIX B JIECHBIX OMOLIEHO3aX MPUBEAET K
1) pactipocTpaneHuto 3a00I€BaHUI cpea TPaBOSIHBIX KUBOTHBIX
2) yBEeJIIMYEHHIO BUIOBOTO Pa3HOOOpa3Hs pacTeHHIA
3) U3MEHEHUIO BUJIOBOT'O COCTaBa MPOYLIEHTOB
4) pacuIMpeHHI0 KOPMOBOM 0a3bl HACEKOMOSAHBIX )KUBOTHBIX
15. Bepé3oBas polia — HEYCTOWYUBBIM OMOTEOIICHO3, TaK KaK B HEM
1) manomnogopogHas moyBa 3) mano cBeTa [ pacTeHUM
2) HeOobIIIoe pa3HOOOpa3rue BUIOB 4) TpaBSIHUCTBIC PACTEHUS CTPAAAIOT OT HEJOCTATKA BIIATrH
16. K rmo6anbHBIM U3MEHEHUSIM B OMochepe OTHOCAT
1) 3arps;3HEHUE MOYBBI B OT/ICTHHBIX PETHOHAX OTXOJAMH CEIbCKOXO03HCTBEHHOTO IMPOU3BOJICTBA
2) 3arpsi3HEHUE BO3/AyXa OTXOJAaMHU MTPOU3BOJICTBA B 30HE PACTIONIOKEHUSI XUMUYECKOTO 3aBO/Ia
3) yHUYTOXEHHE MOkKapaMu JIECONapKOBOM 30HBI TOpoa
4) cokpallleHuE Ha MJIaHEeTe 3aMacoB MPECHOM BOJIBI
Yactsb 2.
Buvibepume mpu eepuvix omeema u3z npeonioAHCeHHbIX 8APUAHMOE 8 3a0AHUU
17. Pe3ynbTaToM 3BOJIIOIIUHN SIBISIETCS
1) mosiBIIeHHE HOBBIX 3aCYXOYCTOWYHMBBIX COPTOB PACTEHUN
2) BOZHUKHOBEHHE HOBBIX BHJIOB B U3MEHUBIITUXCS YCIOBUSIX CPEJIBI
3) BIBe/IeHHE BBICOKOMIPOIYKTUBHBIX TIOPOJ] KPYITHOTO POTaToOro CKOTa
4) popMupoBaHHE HOBBIX MPUCITOCOOIECHUHN K )KU3HU B U3MEHHUBIIINXCS YCIOBHUSIX
5) coxpaHeHHe CTapbIX BUJOB B CTAOMIBHBIX YCIOBUSX OOUTAHUS
6) osyyeHue BICOKOIPOAYKTUBHBIX OpONIIEPHBIX Kyp
18. K xaowcoomy anemenmy nepgozco cmondoya noobepume cOoOmeemcmayouuil d1eMeHm U3 mopo2o
u 3anuwiume 8blOpaAHHbLE YUPDPLL 8 MAOIUYY NOO COOMBEMCMBYIOWUMU OYKBAMUL.
YcTaHOBHTE COOTBETCTBUE MEKIY IPYIIaMH PACTEHUH U )KUBOTHBIX U UX POJIBIO B DKOCUCTEME TIPyAa:

Poab B 0uocepe I'pynnbl pacTeHnii U 5)KHBOTHBIX
npoayueHTsl (1) A) npubpexHasi paCTUTEIbHOCTh
KOHCYMEHTHI (2) b) kapn

B) nmuymHKHE 3eMHOBOIHBIX
I') puTornankron
J1) pacrenus nHa
E) 6ompb110ii py10BUK
3anumuTe B OTBET U PHI, PACIIONIOKUB HX B MOPSIIKE, COOTBETCTBYIOIIEM OyKBaM:

19. YcranoBuTe npaBuiIbHYIO MIOCIEA0BATEIBHOCTD 3P B UCTOPUN 3€MIIH.
1) I[Iporepo3oiickas 3) Apxeiickas 5) Me3o3oiickas
2) Kaitno3oiickas 4) ITaneo3oiickast



[LOKyMeHT noanucaH 3A1eKTPOHHOM NOANUCHIO.

Yacrts 3.

3aoanus co c60600HbIM OMEEmMoMm

1. Yem npupoiHasi 5KOCUCTEMA OTJIMYACTCS OT arpO3KOCUCTEMBI?

2. 3nas npaBuio 10 npoueHToB (IIPaBUIIO 3KOJOTUUYECKON TMPAMMU/IbI), PACCUMTANTE CKOJIBKO ITOHA-
JOOHUTCST PUTOTUTAHKTOHA, YTOOBI BBIPOC OJIMH KUT BecoM 150ToHH? (TuieBas 1emnb: GuTo-
IIJIAHKTOH---300ILIAHKTOH---KHT



[OKyMeHT noanuncaH 3/1eKTPOHHOM NOANUCHIO.

JOKYMEHT NOJANUCAH 3JIEKTPOHHOU MOJANUCHIO

HOAJIMHHOCTD TOKYMEHTA NOJATBEPXK/IEHA.
{‘,‘?) IPOBEPEHO B IIPOTPAMME KPUIITOAPM.

MONNUCH

O6wuit cTaTyc noanucu:

CeptuduKar:

Bnapeneu:

Usparensb:

Cpok peiicTBus:

[arta u Bpemsa co3gaHusa I

Mognuce BepHa
393494E01D251E350491D4E7220198AF
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karachev-fo@yandex.ru, 321400674952, 04812054935, MYHULIUNANTbHOE
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