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MHNOSACHUTEJIBHASA 3AIINCKA

[Iporpamma mo yueOGHOMYy mpeamery "buonorus" (manee - Oumonorusi) Ha
YpOBHE cpenHero obmiero obpazoBaHus pa3zpaboraHa Ha ocHoBe dDeneparbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpaszoBanuu B Poccutickoit deneparumny,
®I'OC COO, Konuenuuu mnpenojaBaHus ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX TOJIOKEHUH (eiepanbHOi paboueii mporpaMmbl BOCITUTAHHUS.

VYyeOnbiii npeamer «buonorus» yriayOnaéHHoro ypoBHA uzydenus (10-11
KJIACCHI) SIBJISIETCS OJHUM W3 KOMIIOHEHTOB TMpeAMETHOU obmactu «EcTtecTBeHHO-
Hay4HbIe npeaMeThl». CornacHo nmojoxkeHusm ®I'OC COO npodunbHbIe yueOHbIC
NpeaAMEeThl, H3ydyaeMble Ha YyriayOJEéHHOM ypOBHE, SBISIIOTCS — CIIOCOOOM
nuddepennpanin  oOydeHUsT Ha YPOBHE CpeAHEro ooOiiero oOpa3oBaHUsA U
MPU3BaHBl OOCCIEYUTHh MPEEMCTBEHHOCTh MEXKY OCHOBHBIM OOIIHUM, CPEIHUM
o01muM, cpeHuM TTpo¢eCCHOHANIBHBIM 1 BBICIITUM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 3TUX Y4eOHBIX NPEAMETOB JOJDKEH ObITh OpUEHTHPOBAaH Ha
INPUOPUTETHOE pelIeHue O00pa30BaTEIbHBIX, BOCHUTATENbHBIX M Pa3BUBAIOIIMX
3a1a4, CBA3AHHBIX C MpodopueHTanreil oO0ydalomuXxcsl W CTUMYJIHPOBAHHEM
WHTEpeca K KOHKPETHOW 00JIaCTM HAyYHOTO 3HAHUA, CBS3aHHOTO C OMOJIOTHEH,
MEUIIMHOM, SKOJIOTUEH, ICUXOJIOTUEH, CITIOPTOM MJIM BOCHHBIM JICTIOM.

[Iporpamma no yueOHomy npeamety "buonorus" naét npeacraBieHue o neau
U 3a7la4yax u3yudeHus yudeOHoro npeamera «buonorus» Ha yriyOia€HHOM YpOBHE,
omnpenensier o00s3areNbHOe (MHBApUAHTHOE) MPEAMETHOE COJAEpXKAHUE, €ro
CTPYKTYPUPOBAaHHME TIO pas3dellaM MU TeMaM, paclpeiesieHHne I0 Kiaccam,
PEKOMEHJIyeT IOCJIEI0BAaTEIbHOCTh M3YUYEHHUs] Y4eOHOro Marepuaia Cc Y4YETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBs3ed, JOTMKH Y4eOHOro mpolecca,
BO3PACTHBIX 0OCOOEHHOCTEN oOyyaromuxcs. B mporpammMe 1o 6Moyioruu peaan3oBaH
NPUHIUI IPEEMCTBEHHOCTH C U3yYEHHUEM OHOJIOTMU Ha YPOBHE OCHOBHOT'O OOLIETO
oOpa3zoBaHus, Omaromaps dYeMmMy MpPOCMATPUBAETCS  HAMNpPABJICHHOCTh  Ha
MOCJIEyIONIEe pa3BUTHE OWOJIOTMYECKUX 3HAHUM, OpPHEHTHPOBAHHBIX Ha
bopMHpOBaHHE  €CTECTBEHHO-HAYYHOT'O  MHUPOBO33PEHUS,  DKOJOTMYECKOTrO
MBIILIEHUS, IPEICTABIECHUH O 3J0pOBOM 00pa3e )KM3HU, Ha BOCIIUTaHUE OEPEKHOTO
OTHOUIIEHUS K OKpY>Karolllel MpupoIHOi cpene. B mporpamme 1o 6MOIOTHH Takxke
MOKa3aHbl BO3MOXHOCTH YydeOHOoro mnpeamera «buonorus» B peanusanuu
tpeboBanniit ®I'OC COO Kk TUIaHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM U
MPEeIMETHBIM pe3yJibTaTaM 00yueHus U B POPMUPOBAHUU OCHOBHBIX BUJIOB Y4EOHO-
MO3HABATENILHOM JICSITEIbBHOCTH OOyYarouuxcsi MO OCBOEHHUIO COJAEpXKaHUs
OMOJIOrMYECKOro 00pa30BaHUs HA YPOBHE CPEAHETO 0011ero 00pa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHero o0Iiero oopa3oBaHuUs
3aBepIiaeT OMOJIOrnyeckoe 00pa3oBaHMe B IIKOJIE U OPUEHTHUPOBAH Ha pacIlIMpEeHUe
U yriiyOsieHue 3HaHUu| 00y4daroImxcs 0 dKUBOM NPUPOJIE, OCHOBAX MOJIEKYJIIPHOU U



KJIETOYHOUM OMOJIOTHH, SMOPUOIOTUHA U OUOJIOTUU Pa3BUTHSI, TCHETUKH, CEJICKIIUH,
OMOTEXHOJIOTUH, BOJIIOIIMOHHOTO YUEHUS U SKOJIOTHH.

N3yuenue yueOHoro mpeamera «buonorus» Ha yriayOJIeHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCA K TOCIEAYIONIEMY MOJYyYESHHUIO
Ouosioruyeckoro  oOpa3oBaHusT B By3aX M OpraHM3alusX  CpPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COACpKaHHsI COCTABISIET CHUCTEMA
OMOJIOTMYECKUX  3HAHUM, TIOJYYEHHBIX TMpU U3YYCHUH  OOyYarOIIUMUCS
COOTBETCTBYIOIINX CHUCTEMATHYECKUX Pa3/ejoB OMOJOrMU Ha YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kmaccax 3Tu 3HaHUS TOJNYYarOT pa3BuTHE. Tak,
paclIMpeHbl W yriyOsieHbl OWOJOrMYEeCKHME 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpubax, OaKTepusix, OpPraHU3ME YeJOBEKa, OOIIMX 3aKOHOMEPHOCTSIX JKHU3HU,
JOTIOJTHUTEIHHO BKJITFOYEHBI OMOJIOTHYECKUE CBEJACHUS TPUKIIAHOTO U MIOMCKOBOTO
XapakTepa, KOTOPhlE MOKHO HMCIOJIb30BaTh KaK OPUEHTHUPHI ISl MOCIEAYIOIIETO
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTErpaiusi OMOJIOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMHU 3HAHUSIMU, IMOJYYCHHBIMU OOYUYAIOIIUMUCS TPU HU3YyUYCHUHU
bu3uKH, XUMUH, TeoTpadui 1 MAaTEMATHKH.

CrtpykTypa mporpamMmbl 1o y4yeOHOMy mnpenmery "buomorusa" otpaxaer
CUCTEMHO-YPOBHEBBIM M 9SBOJIOIMOHHBIA TOAXOAbl K HW3Y4YEHHIO OHOJIOTHUH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbBIE JIJISl JKUBBIX
CUCTEM Pa3HOT'0 YPOBHS OpraHU3alliy, IBOJIIOIMU OPraHUYECKOTO MHUpa Ha 3eMIle,
COXpaHeHMs OUOJIOTUUECKOTO pazHooOpa3us miaHeThl. Tak, B 10 kiacce nu3yyarorcs
OCHOBBI MOJICKYJIIPHOM U KJIETOYHOW OWOJOTHH, AMOPUONOTHU M OWOJOTHH
pa3BUTHS, TEHETHKUA M CEJICKIMU, OMOTEXHOJOTHU U CHUHTETHYECKOW OHOJIOTHH,
aKTyaIM3UPYIOTCS 3HAHUS OOydYaroluxcsi Mo OOTaHHMKE, 300JI0TUH, AHATOMUH,
¢dbusunonoruu yenoeka. B 11 kiacce u3y4aroTcsi 3BOIIOLIMOHHOE YYEHUE, OCHOBBI
AKOJIOTHH U yueHue o ouocdepe.

VYuebusiii mnpeamer  «buonorus»  mpu3zBaH  00€CNEYUTh  OCBOEHUE
O00y4aroIIMMUCsE OMOJOTUYECKUX TEOPUN U 3aKOHOB, UJAEH, MPUHIIUIIOB U MPABUI,
JIeXKaIUX B OCHOBE COBPEMEHHOUN €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUHN O
CTPOCHHH, MHOroo0pa3uvi M OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOIMYJISIuH,
OMOIIeH03a, YKOCUCTEMBI, O BBIJAIOIINXCS HAYUYHBIX JOCTHKCHUSX, COBPEMEHHBIX
UCCIIEIOBAHUSIX B OMOJIOTUH, MPUKIAAHBIX aClieKTaX OMOJIOrMYecKUX 3HaHUM. s
pa3BUTHS U TOJJEPKAHHUS HHTEepeca OO0ydalIMxcs K OHOJOTUU Hapsay co
3HAYUTEIBHBIM O0BEMOM TEOPETUUYECKOTO MaTepuaja B COACP>KaHUU MPOTPaMMBbl
1Mo OMOJIOTUU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBIICHHS M Pa3BUTHUS
TOM WJIM UHOM 00J1acTH OMOJIOTHH, BKJIAJIOM OTEYECTBEHHBIX M 3apyOEKHBIX YUEHBIX
B PEIICHHE BAXKHEUIINX OMOJOTUYECKHUX U IKOJIOTHUYECKUX MPOOIIEeM.

[enps uzyuenus yuebHoro npeamera «buonorus» Ha yriry0JIEHHOM ypOBHE —
OBJaJicHUE  OOyYalolUMHUCS 3HAHUSIMHU O  CTPYKTYPHO-(DYHKIIMOHATHLHOU



OpraHu3alldyd >KUBBIX CHCTEM pa3HOrO paHra M HNOpUOOpPETEeHHE YMEHUU
WCIIOJIB30BATh TH 3HAHUSA B (DOPMHUPOBAHMHM MHTEpEca K OMpeaesEHHON 00sacTh
npoecCHOHaNbHON JIeITeNTbHOCTH, CBSI3aHHOW C OWOJIOTHEH, WU K BBHIOODPY
y4eOHOT0 3aBeICHUS JJIsl TPOJIOJKEHUS OMOJIOrMYEeCKOro 00pa3oBaHusl.

JoctwxkeHne uenu u3ydyeHuss yuyeOHoro mnpeamera «buomorus» Ha
yIIIyOJIEHHOM YpOBHE 00€CIIEUMBAETCS PELIEHUEM CIIEIYIOIIUX 3a0a4:

OCBOEHHE OOYYaIOIIMMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHLENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MpaBUJIax, COCTABIISIOUIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO0 KAPTUHY MUPA; O
CTPOEHUHU, MHOrooOpa3uv U OCOOCHHOCTSAX OMOJOTHYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMyJIALHMs, B, OMOTeoLEeH03, Onocdepa); 0 BHIAAIOUIUXCS OTKPBITUSAX
Y COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOyYalOIIMXCSA C METOJaMH IIO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATEILCKUMU  METOJIaMU  OMOJIOTUYECKHX HayK (MOJIEKYJSipHOM U
KJIETOYHOM OMOJIOTMH, SMOPHUOTIOTUH U OMOJIOTHH Pa3BUTHS, TCHETUKU U CEJICKIIUH,
OMOTEXHOJIOTUM ¥ CHUHTETHYECKOW OWONOrMH, MaJ€OHTOJOTHH, HKOJIOTHUH);
METOJJaMU  CAMOCTOSITEJIbHOTO IPOBEJIEHUSI OHMOJIOrMUECKUX HCCIEAOBaHUN B
nabopatopun W B npupoae (HaOmroJeHWE, U3MEPEHHE, OSKCIEPUMEHT,
MOJIEJTUPOBAHUE);

OBJIaJIcHHE OOyYaroUIMMHUCA YMEHHUSIMU: CaMOCTOSATENbHO  HaXOAUTh,
aHAJIM3UPOBAaTh U HCIOJIb30BaTh OHOJOTMYECKYI0 HH(GOPMALMIO; TOJb30BaThCS
OMOJOrMYECKOM TEPMHUHOJOTMEN M CUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXIY
pa3BUTHEM OHOJIOTMM U COIMAIBHO-JKOHOMHUYECKUMU M  HKOJIOTHYECKUMU
npoOjemMaMu 4YeOBEYECTBa; OLIEHMBATh IMOCIEACTBUS CBOEH NEATEIBbHOCTH 10
OTHOILICHUIO K OKpPY’KalIIeld NpUpOAHON cpesie, COOCTBEHHOMY 3/I0POBBIO U
3MIOPOBBI0  OKPYKAIOIIUX  JIFOJICH; OOOCHOBBIBATH M COOMIOAATH  MEPHI
nporiIakTUKU WHOEKITMOHHBIX 3a00JI€BaHU, TIPABWIA TTOBEJCHUS B MPUPOJIEC U
oOecrieyeHus: 6€30MacHOCTU COOCTBEHHOM KU3HENEATEIbHOCTH B UPE3BBIYAMHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTIO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIE HAYUYHbIE OTKPBITUSA B 00JIaCTH OMOJIOTHH;

pa3BUTHE y 00YYAIOIIUXCS UHTEJUIEKTYaIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN B
IpolLecce 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITUSMHU W COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHOJIOTHH, pEIIaeMbIMU €0 MpoOJieMaMH, METOJ0JIOTHen
OMOJIOTUYECKOTO UCCIIEI0BAHMUS, TPOBEACHUS IKCIIEPUMEHTANIBHBIX HCCIIEIOBAHUH,
pelieHusi OMOJIOTMYECKUX 3a]ad, MOJEIMPOBaHUS OUOJOTMYECKUX OOBEKTOB U
IIPOLIECCOB;

BOCIIUTAHUE Yy OOYYaIOIIUXCSl IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJE B
1EJIOM M K OTJIETIbHBIM €€ 00beKTaM U SBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUECKOH,



TCHETHYECKOM IPaMOTHOCTH, OOIIEH KYJIbTYpbl TIOBEJICHUS B IPUPO/IS; MHTETPAIlUN
€CTECTBEHHO-HAYYHBIX 3HAHH;

npuoOpeTeHre  OO0ydYaloIIMMHUCS  KOMIETEHTHOCTH B PallMOHAJIBLHOM
PUPOOTIOIB30BaHUHU (COOIIOACHHE TIPABIII TIOBEICHMS B IPUPO/IE, OXPAHbI BUJIOB,
DKOCHUCTEM, Ouocdepnl), COXpaHEHUU COOCTBEHHOIO 3J0pPOBbS UM 3/I0POBBS
OKpYyXXarolmux Jojied  (coOmroneHuss Mep npodIakTUKU — 3a00JieBaHUM,
oOecrieueHne 0€30MACHOCTH KU3HEACATCILHOCTH B YPE3BBIYAWHBIX CHTYAIHSX
OPUPOJHOTO ¥  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BAHUS
OMOJOTUYECKUX 3HAHUM U YMEHUHN B TTOBCEHEBHOM KU3HU;

CO3JaHMe  YCIOBUM  JUIsi  OCO3HAHHOIO  BBIOOpa  OOYyYarOIIUMHCS
VHIMBUTy AIbHOM oOpa3zoBaTeIbHON TPAaeKTOPHH, CIIOCOOCTBYIOIIIEH
nocJIeyIoneMy mpo(ecCHOHaTbHOMY CaMOOTIPEICIICHUIO, B COOTBETCTBUHU C
WHIMBUy AIbHBIMUA UHTEPECAMH U MOTPEOHOCTIMHU PETHOHA.

OO611ee YyuCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOrMU Ha YriayOJeHHOM
YPOBHE CpeaHero oo0Imero oopasoBanus, coctabiser 204 gaca: B 10 kimacce — 102
yaca (3 yaca B Hezienro), B 11 kimacce — 102 gaca (3 gaca B Heemio).

OT6op opraHu3alMoOHHBIX (HOPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHU
OCYUIIECTBJISIETCS ¢ YYETOM CHenu(UKH €ro COJAEp:KaHWs W HaNpaBJIEHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTUYECKOro 00pa3oBaHMsl B OpPraHU3aIUsAX  CpPEIHEro
po(eCcCUOHANBHOTO U BBICIIETO 00pa30BaHUs.

OO0s13aTeIbHBIM YCIOBUEM NPU 00YUEHUU OMOJIOTUH HA YIITyOJIEHHOM YPOBHE
SBIIIETCSI TIPOBEJICHWE JTA0OPATOPHBIX W TpaKTH4YeCKux paboT. Taxxke ydactue
OOy4YaromIMXcs B BBIMOJTHEHUH MPOEKTHBIX U YYEOHO-UCCIIEN0BATEIBCKUX PabdoT,
TEMaTHKa KOTOPBIX OIMPEAEIAEeTCS yUUTEIeM Ha OCHOBE UMEIOIUXCSl MaTepUaIbHO-
TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOIHBIX YCIOBHM.

Mpw cocTaBneHnm paboyen nporpammeol 66110 y4TEeHO 06opyaoBaHHue

LleHTpa 06pa3oBaHus €CTeCTBeHHO-Hay4YHOW HanpaBaeHHOCTU «Touka

pocTa» Aas ero UCNo/s1b30BaHWUA  BO BpemA NpoBeaeHUA N1abopaTopHbIX U

NpPaKTUYeCcKMX PaboT, a TaK JKe ANa AOCTUKEHUA nAaaHUpyembiX NnpeamMmeTHbIX

pesynbraToB. Ludposas nabopatopusa «Paayra» : gatumk pH c gManasoHom

namepenuns ot 0 gol4 pH: Aatymk temnepaTypbl. 2. HoytoyK
3. Mynbtumegma 4. Mukpockonsbl - 3 wTykn 5. JlabopaTtopHoe obopygoBaHue
6. Komnnekt repbapHbix matepmanoB no Temam .7. KomMNAeKkT BAarKHbIX
NpenapaToB XMBOTHbIX 8. Moaenn annanMKaumm pa3BmuTmA XMUBOTHbIX.



COAEPKXAHME OBYUYEHUSA
10 KVIACC

Cognepxanue mporpamMmsbl, BBIAEICHHOE KYPCUBOM, HE BXOAUT B MPOBEPKY
rocyJ1apcTBeHHoU utoroBoi arrecranuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHas OUOJIOTHUSI — KOMITJIEKCHasl Hayka. KpaTkasi uctopust pa3BUTHUS
Ouosiornu.  buonornueckue HAyKd W M3ydyaeMmble ~HUMHU  TPOOJIEMBI.
@OyHIaMEHTaJIbHbIE, TMPUKIAJHBIE W TOUCKOBBIE HAy4dHbIE HWCCIEHOBAaHUS B
OuoJIoruu.

3HayeHue OuoJoruu B (POPMUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAay4YHOM
kaptuabl mupa. [Ipodeccuu, cBsizanHbie ¢ Ouonorueil. 3HaueHUe OUOJIOTUM B
MIPAKTUYECKOM JEATEIIbHOCTA 4YEJOBEKAa: MEIULMHE, CEIbCKOM XO34MCTBE,
MIPOMBILLJIEHHOCTH, OXPAHE IPUPOIBI.

JleMmoHCcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V.
I'apsen, I'. Menpnens, B. . Bepnanckuu, U. I1. ITasnos, . U. Meunukos, H. U.
Basunos, H. B. Tumodees-Pecosckuii, JIxx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr u cxembl: «CBsI3b OMOJIOTHH C JpYrUMU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTEeMBbI U MX U3YYEHHUE

KuBble cucTeMbl Kak mpeaMer u3ydeHus Ouonoruu. CBOMCTBA >KHBBIX
CHUCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, JHUCKPETHOCTh M ILEJIOCTHOCTD,
CJIO)KHOCTb M YHOPSIAOYEHHOCTb CTPYKTYpPbl, OTKPBITOCTh, CaMOOPTraHU3ALMS,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHYMUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alydi >KUBBIX CHCTEM: MOJEKYJSIPHBIM, KIIETOYHBIM,
TKAHEBBIN, OpTraHU3MEHHBIMN, MOMYJISUMOHHO-BUIOBOM, AKOCHUCTEMHBIN
(Ouoreouenotuueckuii), Ouocdepusiii. Ilpoueccbl, npoucxonasdiive B KHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKM3HB Kak (opma CylecTBOBaHUS
Marepuu. Hayku, n3ydaromue ,)uBble CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3alUu.

N3ydenne kuBbIX cucTeM. Meroasl Ouosiorndeckor Hayku. HaOmronenwe,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus3. llonarue o 3aBucuMon u
He3aBUCUMOUW TmiepeMeHHOU. IInaHumpoBanue skxcnepumenta. IlocranHoBka u
npoBepka rumnote3. HyneBas rumnote3a. [lonstiue BHIOOPKH M €€ TOCTOBEPHOCTH.
Pa36opoc B Ouonornueckux jaHHbIX. OIEHKAa JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaToB. [IpuumHBI WCKaXk€HUsT PE3yJIbTATOB JKcrnepuMeHrta. llonsarue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabnuupl u cxembl: «OCHOBHBIE TIPU3HAKU >KU3HW», «buosornyeckue
cucteMbl», «CBOWCTBAa KUBOW MaTepun», «YPOBHU OpraHU3ALMU KUBOU
npupob», «CTpoe€HHE MKUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHoB YeJIOBEUECKOro opraHuszmay, «buoreonenos», «buochepa», «Metobl
V3y4E€HUs JKUBOU IPUPOIBDY.

O6opynoBanue: 1ad0opaTtopHoOe 000PYI0BAHUE JIJIsi TPOBEACHUS HAOIIOICHHUI,
WU3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTnueckass padora «lcnonp30BaHUE pPA3IUYHBIX METOJOB MpH
M3YUYEHHH JKUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpyKTypHO-QYHKIMOHAIbHAs eAWHUIA XKuBoro. HMcropus
OTKpbITUS KiIeTKH. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. IIBaHH,
M. Ineiinen, P. BupxoB). OCHOBHBIC IOJOXEHHS COBPEMEHHON KJIETOUYHOMU
TEOPUH.

MeTonbl  MOJIEKYJSIDHOM M KJIETOYHOW  OMOJIOTMM:  MHUKPOCKOMUS,
xpomatorpadus, 37meKkTpodope3, METOJ MEUYEHBIX aToMOB, Au(QepeHInaIbHOe
HEHTpU(yrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yueHue @uxkcuposantvix
K1emoK. DIEeKTpoHHasi MUKpockonus. Kougoxanvuas mukpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemok.

JleMoHCcTpanumn

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

Tabmuubl u cxembl: «CBETOBONH MHKPOCKOI, «JIEKTPOHHBI MHKPOCKOIDY,
«HMcTopust pa3BUTHS METOJOB MUKPOCKOTTUI.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIpEenapaTbl pacTUTENbHbIX,
YKUBOTHBIX U OAKTEPUATIbHBIX KIIETOK.

IIpakTuueckas padora «l3yueHne MeETONOB KJIETOYHON OUOIOTUU
(xpomarorpadus, aektpodope3, auddepeHuaIbLHOe EeHTPUGYTUpPOBaHUE,
ITLIP)».

Tema 4. Xumuueckasi Opranu3anus KJIETKH

XUMHYECKHM COCTaB KJIETKH. Makpo-, MUKPO- U YJbTPAMUKPOIJIEMEHTHI.
Boga u €€ poisib Kak paCTBOPUTES, PEAreHTa, y4aCTUe B CTPYKTYPUPOBAHUU KIIETKH,
TerIoperyisinuu. MuHepaibHbIe BEIIeCTBA KIETKHU, NX Onosiornueckasi pojb. Poib
KaTUOHOB M aHUOHOB B KIIETKE.

Opranudeckne BelleCTBAa KIETKU. buosormdyeckue mnonumepsl. benkw.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OenkoBoi Moisiekybl. [lepBuunas
CTpyKTypa Oeika, MenTHaHas CBi3b. BTopuyHas, TpeTU4Has, YETBEPTHUUHAS
cTpykryphl. Jlenarypamus. CoiictBa OenkoB. Kraccudukamnuss — OeiakoB.
buonornyeckue pyHkiuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapubl, UCaXapy/ibl, OJIUTOCaXapyuabl U MOJIHCAXAPUIBIL.
OO0mmii TUTaH  CTPOGHHUS W (PUBUKO-XUMUYECKHE CBOMCTBA  YTJICBOJIOB.
buonornyeckne GyHKIMM YTIIEBOIOB.

Jlununel. 'mapodunbHO-THIPOdOOHBIE cBOMicTBa. Kitaccuukanus Tunuaos.
Tpurnuuepunbl, Qocoaunuasl, BOCKH, cTepouibl. buonornueckue QyHKUUAU
munuaoB. OOue CBOMCTBAa OMOJOTHYECKUX MEMOpaH — TEKYy4eCThb, CIIOCOOHOCTh K
CaM03aMbIKaHHUIO, MOJTYTPOHULIAEMOCTb.

Hyxneunoseie kucnotsl. JJHK m PHK. CrpoeHne HyKIEHMHOBBIX KHUCIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. [IpaBumo Yapradda. Ctpykrypa
JAHK — nBoiinas cnimpanbs. MectonaxoxjaeHue u ouonorndeckue gpynkuun JJHK.
Bune PHK. ®yukunu PHK B kitetke.

Crpoenue moisexkynbl AT®. Makpospruueckue cBsizu B Mmosiekyie ATO.
buonornyeckue pynknuun AT®. BoccTaHoBiIeHHbIE TEPEHOCUMKH, UX (QYHKIIUU B
Kietke. /[pyeue nykneozuompughocghamor (HT®D). CexenupoBanue [JHK. Memoowi
2eHOMUKU, MPAHCKPUNTMOMUKU, NPOTNEOMUKU.

CtpykTypHass Ouoyiorwsi: OMOXUMHUYECKHE U OMO(DHU3NIECKUE MCCIICIOBAHUS
cocTaBa U IPOCTPAHCTBEHHOM CTPYKTypbl OuoMonekyid. Mooeruposanue
CMPYKMYypsl U QYHKYULi OUOMONEKY U UX KOMNIeKco8. KomnvromepHulil ouzaiin u
OpeanuyecKull CuHme3 OUOMONEKYN U UX HENPUPOOHBIX AHANO0208.

JleMoHCcTpanumn

[Toptperst: JI. [Tonunr, [Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankius, O©.
Coanrep, C. [Ipy3unep.

Jwnarpammel: «PacnpeneeHue XMMHYECKUX JJIEMEHTOB B HEXKUBOU IIPUPOIEY,
«Pacrnipenenenue XuMH4ECKUX 3JIEMEHTOB B JKUBOU MPUPOIEN.

Tabmuel u cxembl: «llepuoguueckass TabMuIIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJEKyJbl BOJb», «BemiectBa B coctaBe OpraHu3moBy, «CTpoeHue
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYNb», «CTpOeHHE MOJIEKYII
yriieBoaoB», «CTpoeHHe MOJIeKyd JHUOUAOBY», «HyKIEeMHOBBIE KHCIOTBI»,
«Ctpoenue Mmonekyabl ATDy.

OOopynoBaHue: XUMHUYECKAsI TOCYAa U 000PYIOBaHHUE.

JlabopaTopHasi padora «O0HapykeHHE OCJIIKOB C TOMOIIbIO KaUeCTBEHHBIX
peaKIUi».

JlabopaTopHasi padora «/ccienoBaHue HyKJIEHMHOBBIX KUCIOT, BbIIEIEHHBIX
U3 KJIETOK Pa3JIMYHbIX OPraHU3MOBY.

Tema 5. Ctpoenue nu QyHKIUM KJIETKH

Tumnbel KIETOK: JyKapuoTHueckas W Mpokapuotuyeckas. CTpyKTypHO-
GbyHKIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHue npokapuoTUuIecKkoil kieTku. Kierounasi creHka 6akTepuil u apxei.
OcoOEHHOCTH CTPOCHHS TEeTepOTpPOMHONW U aBTOTPOPHON TPOKAPUOTUIECKUX
KJIETOK. MeCTO U poJib MPOKapHoOT B OMOIIEHO3aX.

Crpoenue 1 GyHKIMOHUPOBAHHUE dyKapUOTHUECKON KeTkU. [Tnazmarruueckas
MeMmOpaHa (tutazmaniemma). CTpyKTypa Iuta3MaTH4ecKOM MemOpaHbl. Tpancmopt
BEIIECTB Yepe3 MIa3MaTHIEeCKyI0 MeMOpany: maccuBHbIi (quddy3us, obneraéHnas
quddy3us), akTUBHBIM (NMEPBUYHBIA W BTOPUYHBIA AKTUBHBIA TPAHCIIOPT).
[Tomynponumaemocts MmeMOpanbl. PaboTa HaTpuii-KanueBoro Hacoca. DHIOLMUTO3:
MUHOINTO3, (aronuro3. Jk301uTo3. Knertounas crenka. CTpykTypa U (QyHKIUU
KJIETOUHOM CTEHKU PacTEeHUM, rpuOoB.

Hutomna3ma. [{uto3ome. Llutockener. [IBmxenne nuroriazMbl. OpraHouasl
kieTkn. OHOMEMOpaHHBIE OPTAaHOUIBI KIETKH: dHAoIIa3Marndeckas ceth (D11C),
anmapatr [onbIXu, JHU30COMBI, HX CTPOCHHE H (QYHKIUMU. B3auMocBs3b
OJTHOMEMOpPAHHBIX OPraHouA0B KieTKH. CTpoeHHe TpaHyISIPHOTO PETHUKYIIyMa.
Mexanusm nanpaenenus 6enxos ¢ IIIC. CuHTe3 pacTBOPUMBIX OenkoB. CUHTE3
KJIETOYHBIX MeMOpaH. [ aakuii (arpanyasipHbIN) SHAOIIA3MAaTHUYECKUI PETUKYITYM.
CekperopHas ¢yHkius anmapata ['onbmku. Moouguxayus benrkos 6 annapame
Tonvoorcu. Copmupoexa 6enxkos 6 annapame [ onvoocu. TpaHCTIOPT BEIIECTB B
KieTke. Bakyonu pacturtenbHbIX KIeTOK. Kierounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWUJbl  KIJIETKH:  MUTOXOHIPHUH,  IUTACTH]BI.
Ilpoucxoorcoenue mumoxonopuii u niacmuod. Cumouozcenes (K.C. Mepesckosckuti,
JI. Mapaeynuc). Ctpoenrie U (yHKIIMM MUTOXOHJpUW M 1actui. llepBuunele,
BTOPHUYHBIE U CIOKHBIE IACTUBI (HOTOCUHTE3UPYIOIIUX 3YKAPUOT. XITOPOILIACTHI,
XPOMOILIACTBHI, JIEUKOIIACTHI BBICIIUX PACTEHUU.

HememOpanHubie opranouabl kiaeTku CTpoeHue U (PyHKUIUU HEMEMOpPaHHBIX
OpraHOUI0B KJIETKH. Pubocomsl. IIpomesrxcymounvle Quramenmol.
MuxkpodunameHTsl. Akmunogvle Muxkpoguiamenmol. MBpIIEUHbIE  KIIETKH.
Axmunosvie KOMHOHeHmMbl HeMbluleyHblx Kiemok. MukpoTpybouku. Knetounbrit
neHtp. CTpoeHHE U JABWKEHHE KIYTUKOB U pPeCHUYEK. MHUKpOTpyOOUKU
uuToruiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MUKpoQuiameHmamu u
muxpompyooukamu. MomopHvie 6enku.

SAnpo. OGomnouka siipa, XpOMaTHH, KapHoIia3Ma, SAPBIILIKH, UX CTPOCHHUE U
bynkuun. SnepHpiii OenkoBbI MaTpukc. [IpocTpaHCTBEHHOE pPaCHOIOKEHHUE
XpOMOCOM B HUHTeppazHOM sifpe. Iyxpomamur u eemepoxpomamun. benxu
XpOMaTWHa — TUCTOHBL. Jlunamuxa s0epHoOu 00010YKU 6 Mumo3ze. HoepHuvlil
MPAaucnopm.

Krnerounsie BrimtoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK DYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHHE DYKApUOTHUECKOW KieTkm», «CTpoeHme
KUBOTHOM  KJIETKW», «CTpoeHHe  pacTUTENbHOM  KieTkn», «CtpoeHue
MUTOXOHAPUMNY», «Anpo», «CTpoeHne NpOKapUOTHUYECKON KIIETKU.

OO6opynoBaHue: CBETOBOM MHMKPOCKON, MHUKPOIpENnapaThl PacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaGoparopHass pabGora «l3ydyeHue CTpOEHHS KIETOK PA3JIUYHBIX
OpraHUu3MOB).

IIpakTuyeckas padora «/3ydyeHne CBOMCTB KIETOYHON MEMOpPAHbI».

JlabopaTtopnass padora «JcciaegoBaHue MuasmMoiM3a W JAEIIa3Mojn3a B
PaCTUTENbHBIX KIIETKaX».

IIpakTnueckas padora «/3ydeHue IBUKEHUS UTOILIA3Mbl B PACTUTEIbHBIX
KJIETKaxX».

Tema 6. O0OMeH BelecTB M NpeBpaleHie JHEPIHMH B KJIIETKe

AcCUMUIISALNS U TUCCUMWISIIIUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumbsl oomMeHa
BEIIECTB: ABTOTPOGHBIN W TeTepPOTPO(HBIA. YUacTHE KHUCIOPOJa B OOMEHHBIX
mpoiieccax. OJHEpreThueckoe oOecredeHne KieTku: mnpeBpamnieHue ATD B
OoOMeHHbIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Merabonu3ma. DepMeHThI, UX CTPOCHHE, CBOWCTBA W MEXAaHH3M JCHCTBUS.
Kodepmentsl. Otnuuns pepMEHTOB OT HEOPTaHMYECKUX KaTalIu3aTOpOB. benku-
aKTUBATOPbl M OETKU-UMHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEepMEHTATUBHBIX
peakIuii OT pa3IMIHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKHUX BelleCTB B KieTke. DorocuHTes.
AHOKcueeHHblll U OKcueeHHblll Gomocunme3 y oaxkmepuii. Ceemocoobuparoujue
nuUcMeHmol U NUCMEHMbl PeakyuoHHo2o yeumpa. Poib XJIOPOILUIACTOB B IPOLECCE
dotocunteza. CBeToBas u TeMHOBas Gaszbl. Pomoodvixanue, Cs., Cs. u CAM-munuor
gdomocunmesa. lIpogyKTUBHOCTH OTOCHMHTE3a. BriusHue pa3nu4HbIx (aKTOPOB HA
CKOpOCTh (hoTOCHHTE3a. 3HaUeHUE (POTOCUHTE3A.

XEMOCHHTES. Pa3noo6pasue OPTraHU3MOB-XEMOCUHTETUKOB:
HUTPUPULUPYIOIIME OaKTepuu, KeIe300aKTepuu, CepoOAKTEPHUH, BOIOPOIHBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHa’poOHbIe opraHu3Mbl. Buaer Opoxenus. [IpomykTbl OpoKeHHS W WX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUM B BO30YAUTENH OOJIE3HEH.

AspoOHbIe OPTraHU3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[TogroroButenbHbIN 3Tan. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTIICHUE TIIFOKO3bI.

buonornueckoe OKUCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHApUN B
npolieccax ouongoruyeckoro okucienus. [uknnueckue peakiuu. OKUCIUTENBHOE
dbochopunupoBanue. Iuepaus memoparnno2o epaouernma npomonos. Cunmes ATD:



paboma npomonnoti AT®-cunmasel. IlpeumyiecTBa a’poOHOTO NyTH OOMEHa
BEIIECTB TMepea aHadpoOHbIM. D(DPEKTUBHOCTD IHEPTETUUECKOTO OOMEHa.

JemoHcTpanuu

[Toptpetsr: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Onrenerapar, [1. Mutuen, I'. A. 3aBap3uH.

Tabmuubl 1 cxeMbl: «DOTOCHHTE3Y, « JHEPreTHUECKU 00Men», «brocunres
oenka», «CtpoeHue pepMeHTa», «XEeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OPYJIOBAaHHUE I MPUTOTOBIICHUS
MOCTOSIHHBIX ¥ BPEMEHHBIX MUKPOIIPENAapaToB.

JlabopatopHas padora «/3yyeHune kaTanuTHYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpUMepe aMuJIa3bl UK KaTaias3bl)y.

Jlabopatopnasi pabGora «M3ydeHne (HEPMEHTATUBHOTO PACIICTUICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTopnasi padora «CpaBHeHue mporieccoB  (OTOCHMHTE3a U
XEMOCHUHTE3a».

JlabopaTtopHasi paboTa «CpaBHEHHE MTPOTIECCOB OPOKECHUS U TBIXAHUS.

Tema 7. HacsiencrBeHnass uHGopManus M peaju3anus eé B KieTKe

Peakuun marpuyHoro cuHres3a. [IpuHUIKN KOMIUIEMEHTAPHOCTU B PEAKLIMIX
MaTpUYHOTO CHHTe3a. Peanu3anms HaciaeACTBEeHHOW MHGoOpManun. [ 'eHeTHuecKui
KOJ, ero cBoicTtBa. TpaHckpumiusa — MarpuuHblii cuHTe3 PHK. Ilpunumms
TPAHCKPUIMIUU: KOMIUJIEMEHTAPHOCTh, AHTUMAPAIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoi knemke. Hexooupyrowue PHK.

Tpancnsauus u e€ stansl. Yuactue TpancnoptHeix PHK B 6uocuntese Genka.
VYcnoust O6uocunre3a Oenka. KomupoBanue amumHokucior. Ponb pubocom B
OonocuHTe3e Oenka.

Coepemennvie npedcmaesnenusi o cmpoenuu 2enog. OpraHusanus resoma y
MPOKApUOT U 3YKApUOT. Peryisinus akTUBHOCTM T€HOB Yy NpOKapuoT. I'mmores3a
onepoHa (®. XKako0, XK. Mano). Moaekynapuvie mexanuszmovl IKCHpeccuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOLIECCOB B KieTKe. KiieTounblil romeocTas.

Bupycbl — HeksieTouHble ()OPMBI KU3HU U OO0JUTaTHBIC Mapa3uThl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBHPYCOB, OakTepruodaron. /Kusnennwlii yuki
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamnas mpanckpunyus, peeepmasd, UHmezpasa.

BupycHrbie 3a0oneBanus yenoBeka, )KuBoTHbHIX, pactenuii. CITNI, COVID-19,
COIMAIbHBIE U MEUIIUHCKUE MPOOIIEMBI.

Buoungopmamuxa: unmeepayus u anaruz donvuux maccusos («bigdatay)
CMPYKMYpHuIX Ouonocuyeckux oannvix. Hanomexuonoeuu 6 buonoeuu u meouyume.
Ilpoepammupyemoie pynxyuu 6eakos. Cnocodvl 00cmasKu 1eKapcms.



JlemoHcTpanuu

[Toprpetsr: H. K. Kosbiios, /1. 1. UBanoBCKHA.

Tabmuiel u cxemsl: «buocunte3 6enkay, «I'eHEeTHYECKHN Kol», «Bupych»,
«bakrepuodaru.

IIpakTnueckas padora «Co31aHue MOJEIIA BUPYCAY.

Tema 8. ZKnsHeHHBIH UK KJIETKH

Knerounslii 1muki, ero mnepuonasl u peryisius. Wurepdaza u MuUTO3.
Oco0OeHHOCTH TIPOIIecCOB, MpoTeKarmux B uHTepdase. [loaroroBka KieTku K
nenenuto.  I[lpecunrtetmyecknii  (MOCTMUTOTHUYECKUN),  CUHTETUYECKUN WU
MOCTCUHTETHYECKUH (MPEMUTOTUUECKUI) IEpUO bl UHTEP(A3HI.

Martpuunsiii cunres JHK — permkanuya. Ilpuamuner perumkanuu JIHK:
KOMIUUIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIM  CHHTE3, aAHTUIAPAIIIEIBbHOCTD.
Mexanusm permkanuu JIHK. Xpomocomel. Ctpoenue xpomocoM. Teromepsl u

TeromMepaza. XpPOMOCOMHBIA HaOOp KJIETKM — KapuOTHUIl. JIUTJIOWAHBIA W
rariouIHbIA ~ HAOOpbl  XpoMocoM. ['oMojoruuHbie Xpomocombl. [losioBbie
XPOMOCOMBL.

Henenne kietku — Muto3. CTaauu MUTO3a U IPOUCXO/ISIIIIAE B HUX MPOIIECCHI.
Tunsl MmuTo3a. Kapnokunes u nurokuHe3. bruonornueckoe 3HaueHre MUTO3A.

Perynanust MutoTHueckoro mukia KieTkdu. [IporpamMmmupyemasi KieTodHas
rudenp — anomnTos.

Knerounoe sapo, XpoMocombl, (DYHKIIMOHANbHAs Te€HOMHUKA. Mexanusmol
npoaugpepayuu, oughpepenyuposku, cmapenus u euberu kKiemok. «lL{ugposas
K1emKa» — ououHgpopmamuueckue mooeiu QyHKYUOHUPOBAHUS KIeMKU.

JleMoHCcTpanumn

Tabmuubl u cxembl: «KU3HEHHBIA UK KIETKW», «Mwuto3», «CtpoeHme
xpoMocom», «Pemmukanusa JIHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapaThl: «MHUTO3 B KJIETKaX
KOpEIITKa JTyKay.

JlaGopaTropnass  padora  «/3ydeHme  XpoMOCOM  Ha  TOTOBBIX
MUKpOIIpenapaTax.

JlabopaTopHas pabora «HaGnroieHrie MUTO3a B KJIETKaX KOHUMKA KOPEIKa
JyKa (Ha TOTOBBIX MUKPOIIPEMApaTax ).

Tema 9. Crpoenue u GyHKIMHM OPraHU3MOB

buonornueckoe paszHooOpasue OpPTraHHU3MOB. OMHOKIIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJICTOYHBIC OPTaHU3MBI.

Oc00EHHOCTH CTPOEHUS U JKU3HEACATEITHHOCTHA OTHOKJICTOYHBIX OPTaHU3MOB.
bakrepun, apxeu, OJHOKJIETOUYHBIE T'PUOBI, OJHOKIECTOYHBIC BOJOPOCIH, IPYTUE
npoTUcThl. KomoHMaIbHBIE OpTaHU3MBI.



B3anMoOCBs3p 4YacTel MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl H
cucteMbl opranoB. OpranusM Kak eIMHoe 1enoe. ['omeocras.

Txanu pacteHuii. TUIIBI paCTUTENbHBIX TKaHEW: 00pa3oBaTeIbHas, TOKPOBHAS,
IPOBOASIIAs, OCHOBHas, MexaHumdeckas. OCOOEHHOCTH CTpOEHMs, (PyHKUMHA U
PACIIOJIOKEHUS TKAaHEW B OpraHax paCTeHUM.

TkaHM JKMBOTHBIX M YEJIOBEKA. THIBI XKUBOTHBIX TKaHEW: DIIUTEIWAJIIbHAS,
COCJIMHUTENbHASA, MbllIeuHasi, HepBHas. OCOOEHHOCTH CTpOeHUs, (QYHKUUA U
PaCIIONIOKEHMS TKAHEN B OpPraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHblE M T€HEpaTWBHBIE OpraHbl pacteHuil. OpraHel U
CUCTEMBI OPIraHOB JKMBOTHBIX U yenoBeKa. DyHKIMKU OPraHOB U CUCTEM OPIraHOB.

Onopa Ttena opranu3moB. Kapkac pacrenuii. CkeneTbl OJHOKJIECTOYHBIX WU
MHOTOKJIETOYHBIX KUBOTHBIX. HapyHbIil 1 BHYTpeHHUH ckeneT. CTpOeHUE U TUIIbI
COCIMHEHUS KOCTEM.

JIBr>keHnue  OpraHusMoB.  JIBJKEHUE  OJHOKIETOYHBIX  OPraHU3MOB:
amMEOOUTHOE, KTYTHKOBOE, PECHUYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBI M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblleyHas cuctema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

IInutanue opraun3mos. Iloronenre BoApl, yrieKUCIoro raza i MUHEpaabHbIX
BelleCTB  pacTeHusmu.  Iluranme  KuBOTHBIX.  BHyTpumomoctHoe  u
BHYTPHUKJIETOUYHOE MNHINEBapeHHue. I[InTaHne NO3BOHOYHBIX JKMBOTHBIX. OTHensl
MUIIEBAPUTENIBHOrO TpakTa. llumeBapurenbHble kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3moB. J{pixanue pactenuit. Jlpixanue >kuBoTHBIX. Juddy3us
ra3oB 4yepe3 MOBEPXHOCTh KeTKH. KoxxHOoe npixanue. JlpIxaTesbHas TOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J{pIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIIO)KHEHHE CTPOEHMS JIETKMX IMO3BOHOYHBIX IKUBOTHBIX.
JlpixarenbHas cucTeMa 4eloBeKa. MeXaHW3M BEHTWIALMHU JIETKUX Yy NTUL U
MIIeKonUTaroIuX. Perynsanus npixanus. JprxarenbHble 00bEMBI.

TpaHcnopTr BeELIECTB Y OpPraHU3MOB. TpaHCIOPTHBIE CUCTEMbI PACTECHUM.
TpancropT BemecTB y KHUBOTHBIX. KpoBeHOoCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTtemMa TMO3BOHOYHBIX JKMBOTHBIX U d4enoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyrm KkpoBooOpamieHus. OBOJIIOLUOHHbBIE
YCIIO)KHEHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMbI IMO3BOHOYHBIX KUBOTHBIX. Paborta
cepaua u e€ perysus.

Brinenenue y opranu3mos. Beienenue y pacteHuil. BeigeneHue y ;)KuBOTHBIX.
CokpatutenbHble Bakyosu. Oprasbl BbiaeneHud. DPuibTpalusi, CEKpenus u
oOpaTHOEe BcachblBaHHME KaK MEXaHU3Mbl pabOThl OpPraHoB BblaeneHUsA. CBA3b
IIOJIOCTH Tela C KPOBEHOCHOM W BBIACIUTEIBHON CHCTEMaMH. Beiaenenue y



MO3BOHOYHBIX >KMUBOTHBIX M uenioBeka. [louku. CtpoeHre U (yHKIIMOHUPOBAHUE
Hedpona. OOpa3zoBaHNEe MOYH Y YEJIOBEKa.

3ammTa y OpPraHU3MOB. 3allliTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHopsl
OaKTepHil U UCTHI MPOCTEHIIMX. 3alUTa Y MHOTOKJIETOYHBIX pacTeHui. KyTukyna.
CpencTBa macCUBHOM U XUMUYECKOM 3aIlIUThl. OUTOHIIUIBI.

3ammTa y MHOTOKJIETOYHBIX >KUBOTHBIX. [IOKpOBBI M HX HPOU3BOJHEIE.
3ammTa opranu3zMa ot Oosne3Heil. UMmyHHas cuctema uenoBeka. KiieTouHblil u
TYMOPQJIbHBIA UMMYHUTET. BpOoXaEHHBIH W NPpUOOpPETEHHBIN crenupuIecKuii
UMMYHHUTET. Teopusi KIOHaIbHO-celeKTUBHOro ummyHnurera (I1. Opmux, ©. M.
bepuer, C. Tonerara). BocnaniutrenbHble OTBETHI OPraHU3MOB. PoJib BpOXIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Pazgpaxkxumocte ¥ peryisiuus 'y OprammsMmoB. PazgpaxumocTts y
OJTHOKJIETOYHBIX OpraHu3MoOB. Takcucel. Pa3ipa)xumMocCTph U peryisiuus y paCTEHUMN.
PocroBble BelllecTBa U X 3HAUYCHHUE.

HepBHasi cucrema u peduekTopHas peryysius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUS HEPBHOW CHCTEMBI Y
KUBOTHBIX. OTIIEJBI TOJOBHOTO MO3ra TO3BOHOYHBIX KUBOTHBIX. Peduiekc u
pednexropHas ayra. be3yciaoBHbIe U yCIOBHbBIE PEQIICKCHI.

['ymopanbHast peryJyisinus U SHAOKPUHHAsI CUCTEMA >KUBOTHBIX U UYEJIOBEKA.
JKesnes3pl 3HAOKPUHHON CUCTEMBI U KX TOPMOHBI. JleficTBHE TOPMOHOB. B3auMOCBsI3b
HEPBHOU U SHIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JdeMoHCTpanuu

[Toptper: U. I1. [1aBnos.

Tabmuubl u cxembl: «OIHOKIETOYHBIE BOJOPOCIH», «MHOTOKIETOUHBIE
Bojiopociny, «bakrtepumn», «lIpocreimmey», «Opranbl UBETKOBBIX PACTEHUI,
«CuctemMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacrenuii», «KopueBbie cuctembry, «CTpoeHue CcTeOIsDY,
«CTpoeHue JNHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET YEIOBEKAY,
«IImmeBapurenpbHas cucrema», «KpoBeHocHass cucremay», «/lpixarenbHas

CHUCTEMAY, «Hepanas CHUCTEMA, «Koxay, «MpIleunas CHCTEMA,
«BpraenurenbHas cUCTEMa», «OHAOKPUHHAsA cuUcTeEMa», «CTPOECHHE MBIIIIbDY,
«Ammynurer»,  «KuileuyHononoctHele», «CxeMa  NUTaHUS  PACTECHUN»,

«KpoBEeHOCHbIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpPOCHHE THUIPHDY,
«CTpoeHue 1uiaHapun», «BHyTpeHHee CTpoeHHE IO0KIeBOro uepss», «HepBHas
cucreMa peio», «HepBHas cucrema gsarymku», «HepBHas — cucrtema
npecMbikatomuxcs», «HepBuas  cuctema  nruny, «HepBHas — cuctema
MIIeKOnUTaromux», «HepBHas cuctema yenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpenaparbl OJIHOKIETOUHBIX
OpraHW3MOB, MHUKpOIpEeNnapaTbl TKAaHEH, PaKOBHUHBI MOJUIFOCKOB, KOJUICKIIUU



HACEKOMBIX, UIJIOKOXKHX, UBbIC AK3EMIUIIPbl KOMHATHBIX pAacTeHUM, repOapuu
pacTeHHl pa3HBIX OTHAEJOB, BIAXHbIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
o0opyI0BaHUE JJIs JEMOHCTPALIMK MOYBEHHOTO U BO3YIIIHOTO MUTAHUS PACTECHUH,
pacuierieHus Kpaxmala u OeKoB o 1eUCTBUEM (PepPMEHTOB, 00OPYAOBaHUE IS
JIEMOHCTPALUKA OMBITOB MO U3MEPEHUIO )KU3HEHHOW €MKOCTH JIETKUX, MEXaHU3Ma
JIBIXaTEJIbHBIX JBUKCHUM, MOJICJIM TOJIOBHOTO MO3Tra Pa3MYHbIX )KUBOTHBIX.

JlaGoparTopHasi padora «/3yueHrue TKaHEN PAaCTCHUIN.

JlabopaTopHasi padora «/3yueHne TKaHel )KUBOTHBIX».

JlabopaTopHnasi padora «/3yueHne opraHoB IBETKOBOI'O PACTECHHUS.

Tema 10. PazmHokeHUEe 1 pa3BUTHE OPTraHU3MOB

@dopMbI pa3MHOKEHHUS OPTraHU3MOB: Oecrionoe (BKIIOYas BETETaTUBHOE) W
noysioBoe. Buael  Oecronoro  pa3MHOXKEHHWSA: IOYKOBAaHUE,  CIOPYJISAIUS,
bparmMeHranus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxkeHue. [lonoBble KeTKW, wid rametsl. Meno3. Craaun
Mmeino3a. [loBenenne xpomocom B Meio3e. Kpoccunrosep. bruomornyeckuii cMbiCi
M€Ho03a M IIOJIOBOTO Iporecca. Meno3 W €ro MeCTO B JKM3HEHHOM IHKJIC
OpraHU3MOB.

[IpenzapoapiiieBoe pa3Butue. I aMeToreHe3 y >KMBOTHBIX. 110J10BBIE JKETE3BI.
OO6pa3oBaHue U pa3BUTHUE MOJOBBIX KIeTOK. CriepmaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHne © SMOPHUOHATLHOE pPa3BUTHE JKUBOTHBIX. CHOCOOBI
OILTIOIOTBOPEHMS: HAPY)KHOE, BHyTpeHHee. [lapTeHorenes.

WuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHONIOTHS — HayKa
O pPa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 2nagHblx NPooOIEM IMOPUOTIOSUU.
Konyenyua mopgoecenoe u mooenu mopgpozenesa. Craauu >MOpHOTeHE3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenuwe. Tumbl  npoOieHus.
Jlemepmunupoeannoe u HedepmuHuposanumoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JPOOJICHUS MIIEKONMUTAIOUIUX. 3apObIINICBhIE JUCTKU
(racTpyssinus). 3aKiaajKa OpraHOB U TKaHEW U3 3apOJIbIIIEBBIX JUCTKOB. B3aumHuoe
BIUSIHUE YacTel pa3BUBAIOIIETOCS 3apojbllia (dMOpHOHAIbHAS WHIYKLHNSA).
3akiagka IUIaHA CTPOCHUSI KUBOTHOTO KakK pPE3yiabTaT HEpapXUUYECKUX
B3aMMOJICUCTBUI TE€HOB. BriusHue Ha >MOpHUOHANTBHOE pPAa3BUTHE PaA3IAYHBIX
(bakTOpOB OKpYyKaroUeh Cpeibl.

Poct u pasButue xuBOTHBIX. I[locTamMOpuoHanbHbIA nepuop. Ilpsmoe u
HenpsMoe pas3BuTHe. PaszButne ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
MMO3BOHOYHBIX JKMUBOTHBIX. bHOJIOrMYeckoe 3HAaYeHHE MPSMOr0 W HEMPSIMOTO
pa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. THUIBI pOCTa KUBOTHBIX. DaKTOPHI
PEryJIsiiuu POCTa JKUBOTHBIX U YesoBeka. CTaauu NoCcTIMOPHOHAIBHOTO pa3BUTHUS



y XKUBOTHBIX U 4yenoBeka. [leproasl oHTOreHe3a uenopeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKHUE TTPOIIECCHI.

PasmHoxxenne u pasButue pacteHui. ['ametodutr u cnopodut. Meiio3 B
’KU3HEHHOM II1KJIe pacTeHuil. OOpa3oBaHue cop B Mpoiiecce Mero3a. ['amerorenes
y pactenuid. OIUIOJOTBOPEHUE U PA3BUTHE PACTUTEIBHBIX OPraHu3MOB. [[BoitHOE
OIIOJJOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHUE U PA3BUTHUE CEMEHHU.

MexaHu3Mbl peryJiaiuyu OHTON€HE3a Y PACTCHUMN U )KUBOTHBIX.

JdeMoHCTpanuu

[Toptpetsl: C. I'. HaBamwun, X. [lIneman.

Tabmuubr u cxembl: «BereratuBHoe pazMHOkeHHe», «Tumbl Oecronoro
pasMHOXEHUD», «Pa3MHOXKEHUE XJIaMHAOMOHAIb», «Pa3MHOXEHHE 3BIJICHBDY,
«PasMHOXeHUE TUAPBDY, «Meho3y, «XpoMocoMbl», «l'ameroreHes», «CTpoeHHe
AWIEKIETKH U cnepMmaro3onsa», «OCHOBHbIE CTaauu OHTOreHesay», «lIpsamoe u
HENpsAMOE pa3Buthe», «Pa3zButne Malckoro xyka», «Pa3Buthe capaHum»,
«Pa3Butue narymkn», «JIBOWHOE OIUIOJOTBOPEHUE Yy LBETKOBBIX PACTECHUI,
«CTpoeHHne ceMsH OOHOMOJIBHBIX U JABYJOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOW KanmycCTbDy, « KM3HEHHBIN LUK MXa», « KU3HEHHBIN [IUKJI AlIOPOTHUKAY,
«’KM3HEHHBIN IIUKII COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpenaparbl SULEKIETOK |
CIIEpPMATO30UI0B, MOAENb «LIMKIT pa3BUTHA JIATYIIKI.

JlaGoparTopHasi padora «l3ydeHue CTPOCHHUS TMOJIOBBIX KJIETOK HA FOTOBBIX
MHKpOITpENnapaTax».

IIpakTnueckass padora «BblABI€HUE MNPU3HAKOB CXOJICTBA 3apPOJBIIICH
MTO3BOHOYHBIX JKMBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHOB PA3MHOMXEHHUS BBICIINX
pacTEHUI.

Tema 11. I'eHeTuka — Hayka 0 HaCJEACTBEHHOCTH M HM3MEHYHUBOCTH
OPraHu3MoB

Hcropus cTaHOBIEHUS U Pa3BUTHS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Ponb OT€UECTBEHHBIX YYEHBIX B Pa3BUTHUU I'€HETHKHU.
Pa6ote! H. K. Konsiiosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko,
10. A. ®unmnmaenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHITUS U CUMBOJIBL. | OMOJIOTHYUHBIE XPOMOCOMBI,
aJUIeNIbHbIE TE€HbI, AJIbTCPHATUBHBIC INPU3HAKHA, JOMWUHAHTHBIA M PELECCUBHBIN
MpU3HAaK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPHUIBI, TEHOTHUIT, ()EHOTHII.
OCHOBHBIE ~ METOJBI ~ TE€HETUKH: THOPUAOJIOTUYECKHUHA,  IUTOJIOTHYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKUM.

JleMoHCcTpanumn



[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Kosnsnos, H. U.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuibl U cxembl: «MeToibl TeHETUKIY, «CXeMbl CKPEILIUBAHUSI.

JlabopaTopnass pabGora «J/[po3oduna Kak OOBEKT TIE€HETHYECKUX
VCCIICIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBeiii 3akoH Menaens — 3aKoH
eAMHO00pa3usi THOPUIOB MepBoro nokojeHus. [IpaBuno qomuHupoBanus. Bropoit
3aKOH MeHaenss — 3aKOH pAacIIEeIUIEHUs NPHU3HAKOB. L[UTOnormyeckue OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UmoTe3a YMCTOThI FraMeT.

AHanuzupytolee ckpemuBanue. [[poMeKyTOUHbIH XapaKkTep HacleIOBaHMUS.
Pacuiennenre npu3HakoB IpYU HEMOJIHOM JOMUHUPOBAHKH.

JuruOpuaHoe ckpemuBanue. TpeTuit 3akoH MeHienst — 3aKOH He3aBUCUMOTI0
HacJieJOBaHUsI TPU3HAKOB. [[uToornyeckre OCHOBBI JUTMOPUTHOTO CKPEIIUBAHUS.

CuennienHoe HaciiegqoBaHue npusHakoB. PaGotel T. Moprana. CuernseHHoe
HACJIEIOBAHUE T'C€HOB, HAPYIICHUE CLEIUIEHUS MEXAYy TIeHaMhu. XPOMOCOMHas
TEOPUS HACIECTBEHHOCTH.

['eHeTuka moja. XpoMOCOMHBIM MEXaHU3M OMNpPEAEICHUS M0Ia. AYTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M TIeTepOoraMeTHBIN Moj. ['eHeTnueckas
CTPYKTypa MOJIOBBIX XpomMocoM. HacnegoBanue nmpu3HakoB, CLIETIIEHHBIX C MOJIOM.

['enoTun kak uenoctHas cucrema. [ineoTponust — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBIM ajuienu3M. B3auMonencTBue HeaulelbHbIX T'€HOB.
KommiementapHocTs. Onuctas. [lonumepus.

['eHeTHYECKMI1 KOHTPOJIb PAa3BUTHSA PACTCHUH, J)KUBOTHBIX U YETIOBEKA, a TAKKE
(GU3HOIOTUYECKUX  TPOIECCOB, TOBEACHUS W  KOTHUTHBHBIX  (DYHKITUH.
['eneTnueckre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBHS «XO35UH
— TapasuT» U «XO3IMH — MHUKpoOHOM». ['eHeTHdeckue acnekTbl KOHTPOIS U
W3MEHEHUsI HacJIeACTBEHHONW HH(OpPMAIIUU B MIOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JlemoHcTpanuu

IToprpetsl: I'. Mennens, T. Mopras.

Tabnuuel u cxemsl: «IlepBbiit U BTOpoil 3akoHbl Menaens», « Tpetuii 3akoH
MeHnnens», «AHanu3upyrouiee cKpelmuBaHue», «HemomHoe TOMUHUpPOBaHHEY,
«CueruieHHOe HacleloBaHWe MPU3HAKOB Yy Jpo30duibly, «l'eHeThka Imosay,
«Kapuotun denoseka», «Kapuorun npozodunb»y, «Kapuotum mOTUIBDY,
«MHOX€ECTBEHHBIN aJlJIeIu3M», «B3auMoaeCTBUE TEHOBY.

O6opynoBanue: MoOJAENb JUIA JEMOHCTpPAIMUd 3aKOHOB €IMHOOOpa3us
ruOpu70OB TIEPBOTO TMOKOJICHHS W paclICIUIeHUs MPU3HAKOB, MOJENb s
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HAcCJIEJOBAHUS MNPU3HAKOB, MOJIENb JJIs



JIEMOHCTpAllUM CILEIJICHHOTO HACJEIOBaHUS MPU3HAKOB, CBETOBOM MHKPOCKOII,
MUKponpenapar: «Jpo3zodumnay.

IIpakTnueckas padora «/3ydyeHwe pe3yabTaTOB  MOHOTHOPHIHOTO
CKpEIIMBaHUA y APO30(DUITBD».

IIpakTnueckas  paGora  «l/3yueHue  pe3ynbTaToB  JUTHOPUIHOTO
CKPEIIUBAHUSA y APO30DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

BzaumoneiictBue reHoTuna u cpeapl npu  GHopMHpoBaHMHM (DEHOTHUTIA.
N3MeHunBOCTh NIpU3HAKOB. KayeCcTBEHHbIE U KOJWYECTBEHHbIE MPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACIIECTBEHHAS.

MoaudukanuonHass U3MEH4YMBOCTh. Ponb cpeapl B (GoOpMUpPOBAHUU
MOAU(PUKAIMMOHHON M3MEHYMBOCTH. Hopma peakiuu mpusHaka. BapuarmoHHBIN
psn u BapuanmonHas kpubasi (B. HMoranncen). CoiicTBa MOau(UKAIMOHHOU
U3MEHYUBOCTH.

['eHoTMIMYECKast 3MEHUYNBOCTh. CBOKMCTBA TEHOTUIIMYECKON N3MEHYUBOCTH.
Bupl reHOTUNTMYECKON N3MEHYMBOCTU: KOMOMHATHUBHAS, MyTallHOHHASL.

KomOnHaTHBHAs W3MEHYMBOCTH. Meio03 M TIOJIOBOM IMPOIECC — OCHOBA
KOMOMHATUBHON M3MEHUYUBOCTU. POIb KOMOMHATUBHON N3MEHUYMBOCTH B CO3/IJaHUU
TeHETHYECKOT0 pa3HOOOpa3us B Mpejiesiax OJJHOTO BUA.

MyTanroHHasT W3MEHYMBOCTb. BHIBl MyTaluii: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbBIE W  MHAYUMPOBAaHHbICE MYyTaluuHh. SOepHble U
nuToria3MaTuyeckue Myrtanuu. ComMaTUYecKUe U MOoJjoBble MyTauuu. [IpuunHb
BO3HUKHOBEHUsI MyTanuud. MyrtareHpl M HUX BJIUMSHUE HAa OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTALlMOHHOI'O TMpPOLECCa. 3aKOH TOMOJOTHYECKUX pPAIOB B
HacnenacTBeHHo m3meHunBoctu (H.M. BaBuiioB). BHesinepHass M3MEHUMBOCTH U
HACJIEICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pOJb dNUSEHEeMUYECKUX akmopos 6
Hacne008aHuy U U3MEeHYUBOCMU PeHOMUNUYECKUX NPUSHAKOS Y OP2aAHUIMO8.

JleMoHCTpanun

[Toptpersr: I'. ne ®pus, B. Noranucen, H. 1. BaBuios.

Tabmuet u  cxembl: «Bugsl  u3MmeHumBOoCTHY», «MoaudukanroHHast
U3MCHYHUBOCTHY, «KoMmbOuHaTnBHAS U3MECHYHUBOCTHY, «Meio3y,
«OmnonoTBopeHuey, «I 'eHeTndeckre 3a00IeBaHus YeIoBeKay, « Buapl MyTammin.

O6opynoBaHue: XKUMBbIE U TepOapHbIe IK3EMIUISIPbl KOMHATHBIX PacTeHH,
pUCYHKH ((poTOrpadum) >KUBOTHBIX C PA3TUYHBIMUA BUIAMH U3MEHYMBOCTH.

JlabopaTopHas pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOJAU(PUKAIIMOHHON W3MEHUMBOCTU. [locTpoeHue BapuallMOHHOTO psna U
BapUALMOHHON KPUBOW».



IIpakTnueckas padora «Myrtanuu y Jpo3oduiibl  (Ha TOTOBBIX
MUKPOIIpEnapaTax).

Tema 14. I'eneTnka 4esioBexka

Kapuotun dvenoBeka. MexayHapoaHas Mporpamma HMCCIEIOBaHUs T€HOMaA
YyejaoBeKa.  MeToapl  M3y4YeHHMSI TEHETUKHA  YEJIOBEKA: T'E€HEAJIOTHYECKHUM,
OM3HEIOBEIH, LIMTOr€HETUYECKUI, MOMYJIALIMOHHO-CTAaTUCTUYECKHUN,
MOJIEKYJISPHO-TEHETUUECKHM. CoBpemeHHOE ONpENIEIICHHE TEHOTHUIA!
MMOJJHOT€EHOMHOE CEKBEHUPOBAHUE, T€HOTHUIIUPOBAHUE, B TOM YHCJE C MOMOUIBIO
[T11P-ananu3a. HacneacTBeHHbIe 3a00JIeBaHUS YellOBEeKa. | eHHbIE 1 XpPOMOCOMHBIC
0oJyie3HM 4YenoBeKka. bolle3HM C HACIeNCTBEHHOM MpPelpacioyioKEeHHOCTHIO.
3HaYCHUE MEAUIUHCKOW T€HETUKHA B MPEAOTBPALICHUU U JICYEHUH T€HETUYECKUX
3a0oyieBaHUI 4YeoBeka. MeauKo-TeHeTUYeCKoe KOHCYJIbTupoBaHue. CTBOIOBBIC
KJIeTKU. [IoHSATHE «TE€HETHYECKOTO Tpy3a». ITUYECKUE aCHEKThbl UCCIEAOBAHUN B
00J1aCTH peJaKTUPOBAHUS F€HOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue (¢akTOpbl TOBBIIIEHHON YYBCTBUTEJIHHOCTH YEJIIOBEKAa K
($U3MYECKOMY U XMMUYECKOMY 3arpsi3HCHHUIO OKpYy»Katollei cpennl. ['eneTnueckas
MIPEIPACIIONIOKEHHOCTD YEJIOBEKA K MTATOJIOTUSIM.

JdemoHcTpanuu

Tabmuupbl u cxembl: «Kapuotun udenoBeka», «MeTolbl U3yUEHHS] TE€HETUKHU
yesioBeKay, «l eHeTnyeckue 3a001€BaHUs YEIOBEKaY.

IIpakTuueckast padora «CocTaBiaeHUE U aHAIN3 POAOCIOBHONY.

Tema 15. Cesrekuusi OpraHu3MoB

JlomecTukanus u ceekuus. 3apoKICHUE CEIEKIIUU U JOMECTUKAIUU. Y YCHUE
H. Y. BaBunoBa o lleHTpax NPOUCXOXICHUS W MHOTO00pa3vs KyJIbTYypPHBIX
pacteHuii. Ponp cenexuuu B CO31aHUU COPTOB PACTEHUN U OPOJ )KUBOTHBIX. COpT,
opo/Jia, mTaMM. 3aKOH TOMOJIOTUYECKUX PSIJOB B HACIEACTBEHHOW N3MEHYMBOCTHU
H. U. BaBunoa, ero 3naueHue Jjis CeIEKIIMOHHON pabOTHI.

Metoasl ceneKIuoHHOM paboThl. MCKyCCTBEHHBIH OTOOp: MacCOBBIH H
VHIUBULYAJIbHBIN. OTarsl KOMOMHAIIMOHHON CCJICKIIMH. HcnwiTanue
MpOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUIY C MOMOIIBIO OLEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ ToMoluIkko aHanu3a JJHK.

HckycCTBEeHHBIH ~ MyTareHe3  Kak  METOJ  CEJEKIIMOHHOM  paboThl.
PannanMOHHBIN M XUMUAYECKUM MYyTareHe3 Kak UCTOYHUK MYTALMU y KyJIbTYPHBIX
dbopm opranusmoB. Vcrnonb30oBaHHME T€HOMHOTO PENAKTHUPOBAHUS U METOOB
pekomOuHanTHbIX JJHK 1151 mosyyenus ucXogHoTo Matepuana Jjisi CeIeKINu.

[Tomyuyenune MTOJIUILIONIOB. BryTtpuBuaoBas rUOpUIN3aIINS.
bnuskopoacTBEeHHOE — CKpemMBaHue, Wid  UHOpuAWHT.  HeponactBenHoe
CKpelIMBaHue, Win ayTOpuaAuHr. ['erepo3uc u ero mpuuuHbl. VMcnonb3oBaHue
rerepo3uca B cenekuuu. OtnanénHas ruOpuausauus. [Ipeononenue Oecruioaus



MEXBUJIOBBIX THOPUIOB. JIOCTHKEHUS CENEKLIUN PACTEHUH U )KUBOTHBIX. «3e1éHas
DEBONIOYUA).

CoxpaHeHue ¥ U3y4eHUE FTeHETUUECKUX PECYPCOB KYJIbTYPHBIX PACTEHUM U UX
JTUKUX pOJUYEH JIJIsl CO3/JaHUsI HOBBIX COPTOB U TUOPHUIOB CEJIbCKOXO3SIMCTBEHHBIX
KYIbTyp. H3yuenue, coxpaweHue u ynpaeieHue 2eHemudyecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMbBICIOBLIX  JCUBOMHBIX 6 Yedax VIAYYUleHUs
Cyuecmeyowux U co30aHusi HOBbIX NOpOO0, JNUHUU U KPOCCO8, 8 MOM HUcCie C
NPUMEHEHUEM COBPEMEHHBIX MEMOO08 HAYUHbIX UCCAe008AHUN, NePedos8blx Uoel U
NepCneKmuBHbIX MexXHON02ULL.

JleMoHCcTpanumn

[Toptpers: H. U. Basunos, . B. Muuypun, I'. J. Kapneuenko, II. II.
Jlykpsanenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuibl u cxemsbl: «L{eHTpBI TPOUCXOXKIEHNS U MHOTOOOpa3us KyJIbTYPHBIX
pacTeHUi», «3aKOH TOMOJIOTUYECKUX PSIAOB B HACIEACTBEHHOW M3MEHUYHMBOCTHY,
«Metogpl cenexkunn», «Otnanénnas rudpuauzanus», «MyTareHes».

JlabopaTtopHasi paGora «/3yueHre copToB KyJbTypHBIX PACTEHUN U MOPOJ
JIOMAIIIHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHrne METO0B CEJICKIIMU PACTCHUI».

IIpakTnueckas padora «lIpuBrUBKa pacTeHHIN».

IKekypeusi «OCHOBHbIE METOIBI U JIOCTHKEHHS CEJIEKUMU PAacTeHUl U
JKUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHLHIO, IIJIEMEHHY IO bepmy,
COPTOMUCHBITATEIbHBIM YYacTOK, B TEIUIMYHOE XO3AKWCTBO, B JIA0OPATOPHUIO
arpOyHUBEPCHUTETA WIM HAYYHOTO LIEHTPA)».

Tema 16. buoTexHo/10rus U CHHTETHYECKAsI OMOJIOT I

OOBEKThI, HMCHOJb3YyEMblE B OHMOTEXHOJIOTMHM, — KJIETOYHbIE U TKAHEBBIE
KYJIBTYPBI, MHUKPOOPTaHU3MBI, 150, XapaKTEPUCTHKA. Tpagumonnas
OMOTEXHOJIOTHA:  XJIeOOMeueHue, TMOITyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOJenue. Mukpoouonoruueckuii cuHre3. OOBEKTbl MHUKPOOMOIOTHMYECKHUX
texHosorui. [IponsBoacTBO Oefika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOIMH M MHCTPYMEHTOB LEJIECHAIIPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHHsI TEHOMOB C LEIBIO MOJYYEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEpKalllUX HE BCTPEYAIOIIHNECS B IPUPOIE OMOCUHTETUUECKUE Ty TH.

Knerounass uHx)eHepus. MeToapl KyJbTypbl KJIETOK U TKaHEW PACTCHUH U
K#UBOTHBIX. KpuoGanku. Comatuyeckas ruOpuau3anus W  COMaTHYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CEJICKUUM pacTeHuil. [lonyuenue
MOHOKNIOHAbHBIX anmumein. Hcnonvzoeanue MOHOKIOHATbHBIX U NOAUKIOHATbHBIX
anmumen 6 MeduyuHe. VICKyCCTBEHHOE OIUIOJAOTBOpPEHHE. PeKOHCTpyKIus
AWIEKIETOK U KIIOHUPOBAHUE KMUBOTHBIX. METON TpPaHCIUIAHTALMK AIE€p KIIETOK.



Texnonoeuu 0300po6nenus, Kyaibmueupo8aHus U MUKPOKIOHANbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMEEHHBIX KYAbMYP.

XpOMOCOMHasi W TeHHasg HWHXeHepus. VCKyCCTBEHHBIM CHHTE3 I€Ha U
koHcTpyupoBanue pekomOuHaHTHBIX JIHK. Co30anue mpanceennvix opeanuzmos.
JlocTrKeHNs 1 epCIIEKTUBBI XPOMOCOMHOM Y TEHHOM MHKEHEPHUH. DKOJIOTHYECKHE
¥ 3TUYECKHUE MPOOIEeMbl TEHHONW MHXCHEPHUH.

Meaununckue OuorexHosnoruu. [loctrenomuas uudposas meaununa. [1LP-
JUarHOCTUKA. MeTaOOJIOMHBIM aHalM3, TCHOICHTPHUYCCKHI aHaau3 IPOTeoMa
YeJIOBEKa JUIA OLICHKM COCTOSIHUS €ro 370pOBbs. McCIonb30BaHHE CTBOJIOBBIX
kieTok. TapretHas Ttepanus paka. 3D-Omoumkenepus misg  pa3pabOTKU
(byHAaMEHTAIbHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHM, CO3AaHHUS KOMILIEKCHBIX
TKaHEel COUeTaHHMEeM TEXHOJOTHH TpEXMEPHOTro OMONMpHHTHUHTAa U ckaddonauHra
JUISL PELLIEHUS 3a/1a4 [IePCOHAIN3UPOBAHHON MEULIUHBI.

CoznaHue BEKTOPHBIX BAaKIMH C LEJbI0 OOecredyeHuss KOMOMHUPOBAHHOM
3amuThl OT BO3Oyauteneir OPBU, ycTaHOBieHHE MOJIEKYJISAPHBIX MEXaHU3MOB
¢ynxmonupoBanus PHK-conepxammx BUPYCOB, BBI3BIBAIOLIMX OCO0O OMAacHBIC
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JdemoHcTpanuu

Tabnunp! u cxemsl: «Vcnoiap3oBaHHE MUKPOOPTaHU3MOB B MPOMBIIIIJIEHHOM
pou3BOJICTBEY, «KileTouHas nnxxkenepus», «I'eHHast HUHKEHEPUs».

JlabGopaTopHasi padora «/3yueHre 00bEeKTOB OMOTEXHOIOTUI.

IIpakTuyeckas padora «llonydueHne MOTOYHOKUCITBIX IPOTYKTOBY.

Ikckypeusi «buoTtexHonorus — BakHEHIIas IPOM3BOJWTENIbHAA CHUJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOICTBO)».

11 KJIACC

Tema 1. 3apoxkaenne W pa3BUTHE IBOJIIOIUMOHHBIX MPeACTABIECHUHA B
onosorum

OpomonmonHas teopust Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hp U HaydHas aedaTenbHocTh Y. JlapBuHa.

JIBroky1ye cuiibl 3BOTFOLIUK BUAO0B 110 Y. JlapBuHy (BBICOKast HHTCHCUBHOCTD
Pa3MHOXXEHUSI OpPraHM3MOB, HACJIEJICTBEHHAs W3MEHUYHUBOCTh, OoOpnba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrernueckord teopun sBomonuu (CTI). HedTpanbhas
teopusi sBotonu. CoBpeMeHHass dBOJIOIMOHHAsT  Ouoyiorus. 3HayeHUe
ABOJIIOIIMOHHON T€OpUU B POPMUPOBAHUYU €CTECTBEHHO-HAYYHOU KapTUHBI MUpAa.

JleMoHCTpan U



[Toptpersr: Apucrtorens, K. JInanen, XK. b. Jlamapk, 3. K. Cent-Unep, XK.
Kiosobe, Y. apsun, C. C. YerBepuxos, 1. U. lImansraysen, Jx. Xongein, /. K.
benses.

Tabnuubl u cxembl: «CucreMa sxuBoit mpupoasl (1o K. JIunuero)y, «Jlectauna
XUBBIX cymiecTB (1o Jlamapky)», «Mexanusm (popMupoBaHus MPUCTIOCOOTIEHUN Y
pacTeHuil ¥ )kUBOTHBIX (110 JIamapky)», «Kapra-cxema mapupyra nyremectBus Y.
HapBuna», «Haxoaku Y. [apBunay, «®opmbl OOphOBI 3a CYIIECTBOBAHHEY,
«IToponbr TomyGeit», «MHOTOOOpasne KymbTypHBIX (opMm KamycThD», «Ilopombl
JIOMAIIHUX >KUBOTHBIX», «Cxema oOpa3oBaHus HOBBIX BUIOB (o Y. JlapBuHy)»,
«CxeMa COOTHOWICHUS MABWXKYIIMX CHJI 3BOMIOLMN», «OCHOBHBIE IOJOKEHUS
CUHTETHUYECKOU TEOPUH 3BOJIOLIUI.

Tema 2. MUKPOIBOJIIOLNS U €€ Pe3yJibTAThI

[Tonmynsiuusa Kak 37€MEHTapHasl eAuHULA 3BONMOUUA. COBpEMEHHBIE METObI
OLICHKM TE€HETUYECKOro pa3HoOOpa3usi M CTPYKTyphbl mnonyisuuil. M3menenue
reHopoHJa TOMyJSIUMKA KAaK 3JIEMEHTApPHOE 3BOJIOLMOHHOE SBJIEHHE. 3aKOH
reHeTuyeckoro paHoBecus J[x. Xapnau, B. BaiinOepra.

OnemenTapHbie (AKTOPHI (IBKYIIHE CHUIIBI) HSBONIONUU. MYyTalMOHHBIHI
npouecc. KomOunatuBHas wu3MeHuuBOCTh. Jlpelid reHOoB — ciydaiiHbie
HEHaIpaBJICHHbIC U3MEHEHUS YaCcTOT aJljiesiel B momyasanusix. DpPpext ocHoBaTeIs.
Ippexm b6ymouiiounozo eopaviuika. CHudCeHUue 2eHemuyecko20 pazHoobpa3us:
npuuunsl u creocmsusi. llpossnenue s¢pgpexma opetigha eenos 6 6oabUWUX U MATBLX

NONYIAYUSIX. Murpanumu. N3onsauus MOITYJISLIUI: reorpaduaeckas
(mpocTpaHcTBeHHAs ), OMoorndeckas (pernpoayKTUBHAS).
EcrectBeHHbIil 0oTOOp — HampaBisoomui  (HakTop 3BOMOIUUA. DOPMEI

€CTECTBEHHOT0  OTOOpa:  JBWXKYIIMHA, CTAOWIM3UPYIOIIUNA,  Pa3pbIBAIOIIMIA
(mu3pynTtuBHblid). [TonoBoit oTOOp. BO3HMKHOBEHHE W 3BOJIIOIUSA COLMATBHOTO
MOBECHUS )KUBOTHBIX.

[IpucnocoOneHHOCTh  OpraHU3MOB  KaK  pe3yjabTaT  MHUKPOIBOJIOIHUU.
Bo3HuKHOBEHHE NPUCTIOCOOIEHUN Y OpraHu3MoB. ApoMop(o3bl U UANOAIANITALIUAH.
[Tpumepsl nprCcnoco0IEHU y OpraHu3MoB: MOP(OIOrH4YeCcKue, PU3N0IOTrHYECKHE,
onoxumuyeckue, TnoBeAeHUYeckue. OTHOCHUTENBHOCTh  MPUCIIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero xkputepuum u cTpykrypa. BumooOpazoBaHue Kak pe3yibTaT
MUKpOdBOMIOIMHU. M3onsuus — kitoueBod ¢akTop BupooOpazoBaHus. Ilytu u
CIIOCOObI BHU1000pa30BaHMUS: aJIONaTPUUIECKOe (reorpaduueckoe),
CUMIATPUUIECKOE (3K0JIOTUYECKOE), «MTHOBEHHOE (monuImIonIU3anus,
ruOpuanzanus). JIuTenbHOCTh BOTIOIMOHHBIX TPOLECCOB.

Mexanu3Mbl GopMHUPOBaHUS OMOJIOTMUECKOT0 Pa3HOOOpa3usl.



Posb 3BOTIOLIMOHHOI OMOJIOrUU B pa3pabOTKe HAYYHBIX METOJOB COXPAHEHUS
OouopasHooOpaszusa. MHUKPOIBOMIONMS U KOABOJIOLMSA MapasUTOB U HUX XO35€B.
Mexanu3mMbl GOpMHUPOBAHUS YCTOMUYUBOCTU K aHTUOUOTUKAM U CIIOCOOBI OOPBHOBI €
HEW.

JlemoHcTpanuu

[Toptpetsi: C. C. UerBepukos, D. Maiip.

Tabmuubl 1 cxembl: «MyTauuoHHass H3MEHYUBOCTBHY, «llomynsuuoHHas
CTPYKTypa BuAa», «CxeMa nposiBiieHUs 3akoHa Xapan—BaiinOepra», «J[Bmxyiue
CHJIBI HBOJIIOIIUNY, «DKOJIOTHYECKass M3OJSAIUs MOMYJISINN ceBaHCKOU (openmy,
«I"eorpaduyeckast U30JISAIMUS TUCTBEHHULIBI CHOMPCKOM 1 TMCTBEHHHUIIBI 1Ay PCKO»,
«ITomynaOHHBIE BOJTHBI YUCICHHOCTH XHUIHUKOB M XKepPTB», «Cxema nencTBUs
€CTECTBEHHOTO 0TOOpay, «@opMbI O0pHOBI 3a CyIIeCTBOBAHUEY, «HIYCTpHATBHBIN
Menanusm», <« KuBble  uckomaembie»,  «IIOKpOBUTENBCTBEHHAsT  OKpacka
KUBOTHBIX», «[Ipemymnpexpaaromas OKpacka 3KHUBOTHBIX», «DU3HOIOTHYECKHE
apantauun», «lIpucnocoOGNIeHHOCTh OpPraHu3MOB U €€ OTHOCUTEIBHOCTDHY,
«Kpurepuu Buna», «Bunpl-nBoiHUKN», « CTpyKTypa Buaa B npupoae», «CrnocoObl
BUI000pa3oBaHusy, «I'eorpaduueckoe Bumoo0pa3oBanue TPEX BUIOB JIAH IBIIIICH,
«IKoNoruYecKkoe BU000pa3oBaHue BUAOB CUHUIY, «l[lonumuionasl pacteHuin»,
«KamycTHO-peieuHbIil rubpumy.

O6opynoBanue: repbapuu pacTeHUM, KOJUIEKIIMU HACEKOMBIX, Uydelia MTUIL U
3Bepell ¢ mpuMepaMu pa3IMuHbIX TPUCITIOCOOICHUM, yydesa NTUI] U 3BEpeil pa3HbIX
BUJIOB, TepOapuu pacTeHHid OJU3KUX BHUAOB, OOpPA30BaBIIUXCS PA3NUYHBIMU
CHOCOOaMHU.

JlabopaTtopHasi padoTa «BplisiBlieHHEe U3MEHUYHMBOCTH Y 0COO€H OJTHOTO BUIA.

JlabopaTopHasi padora «IIpucnocoOiaeHus OpraHu3MOB U UX OTHOCUTEIIbHAS
11e7IeCO00Pa3ZHOCTDY.

JlabopaTtopnass pabora «CpaBHEeHHE BHJIOB 1O MOP(OIOTHUECKOMY
KPUTEPHUIOY.

Tema 3. MakpodBoaouus 1 eé pe3yabTarThbl

Metonpl  u3ydeHHs Makpol3BooLMHU. [lameoHTONOrMYecKHe  METOJbl
uzyueHus: dBomonuu. llepexonnbie ¢opMbl U (QUIOTEHETUYECKUE  PSAbI
OpraHU3MOB.

buoreorpapuueckue MmeTonpl u3ydeHus sBomonuu. CpaBHeHHE (UIOpHI U
dbayHpl MaTepukoB U OCTpOBOB. buoreorpaduueckue obnactu 3emnn. Bupabl-
SHAEMUKHU U PEITUKTHI.

OMOpPHONIOrHYECKHE U CPABHUTEIHLHO-MOP(OIOrHIECKHEe METOAbI H3yYeHUs
BONIIOLMKU. ['eHeTMYeckne MeXaHW3Mbl 3BOJIIOLMM OHTOIEHE3a M IOSBICHUS
ABOJIOLIMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  AHAJOTHUYHBIE  OPraHBbL.
PyaumenTtapubsle  opraHbl M aTaBu3Mbl.  MOJIEKYJIIPHO-T€HETUYECKUE,



OMOXUMHUYECKHUE U MATEMAaTUYECKUE METObl U3YUYEHUS FBOJIIOLMHU. | OMOJIOrMUHbIE
reHbl. COBpeMEeHHBIE METO/IbI TOCTPOCHUS (PHIIOT€HETUYECKUX JePEBbEB.

XpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) 3BOMOIUU. [Ipunyun cmenvl yHKYuULL.
HeobOpaTtumocTs 3BoolMH. AnanTuBHas paauvanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIIOLIUH.

JlemoHcTpanuu

[Toptpetsi: K. M. bap, A. O. Koanesckuii, ®. Mromiep, O. I'ekkens.

Tabmuubl U cxembl: «DUIOTEHETUYECKUN PsII JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yoOble  smepb»,  «Creronedans»y,  «Punnoguth»y,  «CeMeHHBbIE
NanopoTHUKW», «buoreorpapuyeckue 30Hb 3emun», «Jlpeiid) KOHTHHEHTOBY,
«Penukte», «HavanbHble cTaguu SMOPUOHAIBHOIO PA3BUTHSL TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJIOTUYHBIE OpraHby, «PyAUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HA0Opbl 4YEJIOBEKAa M IIMMIIaH3e», «l IaBHBIE
HaIpaBJIeHUS 3BOJIOIUNY, «O0I1IH1e 3aKOHOMEPHOCTH 3BOJIIOLII.

ObopynoBaHue: KOJUICKIUH, TepOapuu, MYJSKH HCKOMAeMbIX OCTaTKOB
OpPraHW3MOB, MYJISIKU TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. Ilpoucxoxaenue U pa3BuTHE )KU3HU Ha 3emJie

HayuHble TrUmoTe3bl NPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOreHe3 W
naHcrepmusi. [JloHayuHble IpeACTaBICHUs] O 3apOKJIECHUU JKU3HU (KPEaALMOHU3M).
['unore3a NOCTOSHHOTO CaMO3apOKICHUS JKU3HU U €€ onpoBepKeHue onbitaMu D.
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue >xu3Hu 1 aCTPOOHOIIOTHS.

OcHOBHbIE JTaIlbl HEOPraHU4ECKON SBOJIIOLINH. [InanerapHas
(reosmoruyeckas) JBOJIOIMSA. XHMHYECKas dSBOIIONUA. AOHOICHHBIM CHHTE3
opraHuyeckux BemiecTB u3 Heopranuudeckux. Ombit C. Mumnepa u I'. HOpu.
O6pazoBanue noaumepoB u3 MmoHomepoB. KoanepBatnas runoresa A. WM. OnapuHna,
runore3a nepBuyHoro OynboHa JIk. XongelHa, reHetruyeckas rumoreza [
Ménnepa. PubGozumsl (T. Yex) u runoresa «mvupa PHK» V. T'unbGepra.
dopMupoBaHue MEMOPAH U BO3SHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emun 1 MeTobI €€ n3ydeHus. MickonaeMble OpraHn4eCKUE OCTATKHU.
['eoxpononorust u e€ meroabl. OTHOCUTENbHAS M AOCOIIOTHAs T€OXPOHOJIOTHSL.
['eoxpoHoIOrMYecKas IKasa: 30Hbl, 3pbl, IEPUOBI, JTOXU.

HavanpHble 3Tanbl opraHuyeckoil HBomonuu. [losBieHHME H HBONOLHUS
NEPBBIX KIETOK. DBOMIOLUA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX SKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIJIEHKN KaK aHAJIOT MEePBBIX Ha 3emiie COOOIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapHOTHI.



[IpoucxoxaeHue 3ykapuoT (CUMOMOreHe3). DBOJIIOIMOHHOE MPOUCXOKACHUE
BUPYCOB. [IpoucxoxkneHne MHOTOKIETOYHBIX OpPraHu3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE ATalbl 3BOJIONMUU BbICHINX pacTeHUud. OCHOBHBIE apOMOPGO3bI
pacteHnii. Bpixox pacrenmii Ha cyunry. [losiBIeHME CHOpPOBBIX pPAacTEHHU U
3aBoeBaHHEe UMK Ccymu. CeMeHHble pacTteHud. [IpoucxoxkaeHne IBETKOBBIX
pacTeHUM.

OcCHOBHBIE€ 3Talnbl 3BOJIONUU KUBOTHOrO Mupa. OCHOBHBIE apoMOp(dO3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — TMOSIBIICGHHE COBPEMEHHBIX
TunoB. IlepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIOLUA O3BOHOYHBIX.
[Ipoucxoxaenne ampubuii u pentwinil. [IpoucxoxaeHne MIEKOMUTAOMINX U
ntutl. [lpunnun xmoueBoro apomopdoza. OcBoeHue O€CIO3BOHOYHBIMU U
IT03BOHOYHBIMH KUBOTHBIMH CYIIU.

PasButre xu3HM Ha 3emMie IO 3paM U IepuoiaM: apxeu, MpOTEPO30i,
najaeo30M, Me3030i, kaiiHo30i. OO0111ast XapaKTepUCTUKA KIIMMaTa U T€0JIOrMYeCKUX
npoiieccoB. [losiBieHNE U pacUBET XapaKTEPHBIX OPraHU3MOB. YTIie0Opa3OBaHUE:
€r0 YCJIOBHUSA U BIUSHUE HA Ta30BbIM COCTaB aTMOC(HEPHI.

MaccoBble BBIMUPAHHUSI — SKOJIOTMYECKHE KPHU3UCHI Mpouuioro. [IpuyuHel u
CJIEICTBUS MacCOBbIX BbIMHUpaHHUil. COBPEMEHHBIN SKOJOTMYECKUN KPHU3HC, €T0
ocobenHoctu. [IpoGiema coxpaneHus 6uopazHoodpas3us Ha 3emiie.

CoBpeMeHHasi cucTeMa opraHudeckoro mupa. [IpuHuunel Kinaccupukanuu
opranu3mMoB. OCHOBHBIE CUCTEMATUUECKUE TPYIINbI OPraHU3MOB.

JlemoHcTpanuu

[Toptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. ITactep, . 1. Meunukos, A. U.
Omapun, Ix. Xonaeun, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuip! u cxembl: «Cxema onbita @. Penny, «Cxema omnbita JI. [TacTepa mo
M3YUYCHHIO CaMO3apoKIeHUs Ku3HW», «Cxema ombiTa C. Mwummepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  HJBONIOUUM»,  «['€OXpOHOJIOrMYECKass  IIKaiay,
«HayvanpHble 3Tanbl OPraHUYECcKON HBoMOIMNY, «Cxema oOpa3oBaHUsI PYyKapUOT
nyTéM cumoOuoreHeza», «CucremMa XUBOHM HOpHUpoAbD», «CTpoeHue BHUpYCay,
«Apomopdo3sl  pacteHui», «PunHnobUTH», «OIHOKIETOYHBIE BOJOPOCINY,
«MHorokserounsle Boaopocan», «Mxwu», «llanopotHukm», «l'omoceMeHHbIE
pacTeHus», «Opranbl UBETKOBBIX pACTEHUI», «CxeMa pa3BUTHUS )KUBOTHOTO MUPay,
«Apomop(o3ssl KUBOTHBIXY», «IIpocTeitmey, «Kumeynononoctueiey, «Ilnockue
yepBu», «Unenucronoruey, «PviOb», «3eMHOBOMHBIE», «lIpecMbIkaromecs,
«Itnusy, «Mnekonuraromue», «Pa3Butre xKu3HU B apXEUCKOU 3pe», «Pa3zButue
)KU3HU B IIPOTEPO3OUCKON 3pe», «Pa3BUTHE XU3HM B NAJICO30UCKOU 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOM 3pe», «Pa3BuTHe KU3HU B KAWHO30MCKOM dpeEy,
«CoBpeMEeHHasi CHCTEMA OPraHUYECKOTO MUPAY.



O6opynoBanue: rTepOapuy pacTeHUM PpPAa3IUYHBIX OTIEIOB, KOJUICKIIUU
HACEKOMBIX, BJIaKHbIE MIpENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
UTJIOKOKHX, CKEJIEThl TO3BOHOYHBIX )KUBOTHBIX, UyUesa IITHUI] U 3BEpE, KOJUIEKIIUH
OKaMEHEJIOCTEH, TOJIE3HbIX MCKOIMAEMbIX, MYJSIKM OPraHUYECKHX OCTAaTKOB
OpPraHHU3MOB.

BupryanbHas n1adoparopHas padora «MozaenupoBanue onsIToB Muuiepa—
KOpu no n3ydennto abMOreHHOr0 CUHTE3a OPraHMYECKUX COETMHEHHUI B IEPBUYHOM
aTMocepe».

JlabopaTtopnasi paGora «/I3yyeHue M ONHCaHUWE MCKOMAEMbBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «l3ydyeHne O0COOCHHOCTEH CTPOCHUS PaCTEHUM
Pa3HbBIX OT/EIIOBY.

IIpakTuyeckas padora «/3yueHue ocCOOEHHOCTEN CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOreHe3

Pasznens! n 3agaun aHTPONOIOTHU. METOIBI aHTPOIIOJIOT U H.

CraHoBJIeHHE TPEACTABICHUN O MPOUCXOXKICHUM 4elloBeKa. PenuruosHbie
B033peHUs. COBPEMEHHbBIE HAYUHBIE TEOPHH.

CX0ZCTBO YeNnoBeKa ¢ KUBOTHBIMHU. CHCTEMAaTHYECKOE MTOJIOKEHUE YEIIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKUBOTHBIMU:  CPAaBHUTEIBHO-
MOPGOOTUYECKHE, AMOPHUOJIOTUYECKHUE, b13M0JI0r0-OMOXUMHUYECKHUE,
noBesieHueckue. OTanyus 4elaoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE roJOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JIBrxymue cuiibl ((akTOpbl) aHTPONOreHe3a: OUONIOrHYecKue, COlMalbHbIE.
CooTHomieHue OMONIOrMYECKUX U COIMANIBHBIX (DaKTOPOB B aHTPOIIOTEHESE.

OCHOBHBIE CTaJWU aHTpOIIOTreHe3a. PaHHME uenoBeKooOpa3zHble 00e3bsIHbI
(IPOKOHCYJIBI) U PaHHUE MMOHTUIBI — OOIIUE TIPEKHU Y€IOBEKOOOPA3HBIX 00€3bsH U
Mo/1e. ABCTPaJONUTEKN — ABYHOTHE MPEAKH JIOAEH. UenoBeK yMebli, MepBbIe
M3TOTOBJIEHUS OPYAUd Tpyaa. UeloBEK NMPSIMOXOASIIMNA U MIEPBBIN BBIXOJ JIFOJEH 32
npenensl Adpuku. YenoBek reijenb0eprckuil — o0Uuil mpeok HeaH 1epTanbCKOTO
YEJIOBEKa M YEJIOBEKAa Pa3syMHOro. YeyloBeK HEaHIEPTAIbCKUN KaK BHJ JIKOJEH
XOJIOJHOTO KJiiMMaTa. YeJloBEeK pa3yMHbId COBPEMEHHOIO THIIA, JICHUCOBCKUU
4eJIOBeK, OCBOCHHE KOHTUHEHTOB 3a mnpenenamu Adpuku. [laneoreneruka u
[aJICOT€HOMUKA.

OBOMIONHS COBPEMEHHOTO 4esloBeKa. EcTecTBEeHHBIM OTOOp B MOMYJISIUSIX
yeyoBeka. MyTalMoHHBIN Tiporiecc U moiaumopdusm. [lonmynsiuoHHbIE BOJHBI,
Ipeiid reHoB, murpauus U «dpQexkT ocHoBaTeNs» B MOMYJSLUUIX COBPEMEHHOIO
YEJI0BEKA.



Yenoseueckne pacbl. Ilonatne o pace. bosbmme pacel: eBponeounaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUAJbHAs),  MOHIOJOUIHAs
(a3maTcko-amepuKaHckas). Bpemss u myTu paccelieHHs 4YeloBeKa MO IIJIaHeTe.
EnuHcTBO  dyenoBeueckux — pac. HayuHas  HECOCTOSITENBHOCTh — pacHU3Ma.
[IpucnocoONeHHOCTh YeNoBEKa K pa3HbIM YCIOBHUSIM OKpPYXalOLEH Cpeabl.
Bnusiaue reorpaduueckoit cpesl U apeiida reHoB Ha MOPPOTIOTHIO U (PUIUOTIOTHIO
YeJioBeKa.

MexauciuuruinHapable  MeToAsl B ¢u3mdecko  (OMOJOTHYECKON)
AHTPOMOJIOTUU.  DBOJIOLIMOHHAS ~ @HTPOINOJOTHS W MaJICOAHTPONOJIOTHUS
YEJIOBEUYECKUX NOMYJISIUN. broconuanbHble UCCIEAOBaHUS MPUPOJBI YEJIOBEKA.
HccnenoBanue KO3BOTIOLMH OMOJIOITMYECKOT0 U COLMATIBLHOTO B YEJIOBEKE.

JdeMoHCTpanuu

[Toprpersr: Y. lapsumn, JI. Jluku, 4. S. Poruackui, M. M. I'epacumos.

Tabnuubl 1 cxeMmbl: «MeTo/Ibl aHTPONONOTUMY, «[ 0JTOBHOUM MO3Tr YenoBeKay,
«YenoBekooOpa3Hbie 00€3bsiHBDY, «CKeNeT uenoBeKa M CKeJeT IIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MbDY, «JIBUXKYIIIME CUIIBI aHTPOIIOTEHE3a», « DBOJIFOIIMOHHOE
JIpEBO  yeloBeKay», «ABcTpamonutek», «UYenoBek  ymensiity, «Yenosek
NPSAMOXOISIINIY, «JleHrncoBckuil yenoek» «Heanaepranbipy, «KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITambl IBOJTIOUU YEIOBEKA», «Packl UeioBeKay.

O6opynoBaHue: MyJSDKM — OKAMEHENIOCTeH, MpEeAMETOB  MaTepuaIbHOM
KyJbTYpbl TpPEAKOB 4YeJNOBeKa, penpoaykuuu (dororpadum) KapTUH C
MUDOTOTHIECKUMH W OHONEHCKMMH CIOKETaMH TPOWCXOXKICHHSI UEIOBEKa,
dboTorpaduu Haxo/I0K HCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeI0BEKa, MOJIENb
yeperna 4eaoBeKa 1 ueperna IMUMITaH3€, MOJIEb KUCTH YEJIOBEKA M KUCTH IIUMIIaH3e,
MOJIeJIA TOpCa MPEAKOB YEJIOBEKA.

JlabopaTtopnast padGora «V3ydyeHme OCOOCHHOCTEH CTpOEHUS CKeJeTa
YEJI0BEKA, CBS3AHHBIX C MPSAMOXO0XKICHUEM).

IIpakTueckas padora «/3yyeHre S3KOJOTMUYECKUX aJanTalui YeIOBEKa.

Tema 6. Dxkojoruss — Hayka O B3aMMOOTHOUIEHHSIX OPraHU3MOB U
HAJIOPTaHU3MEHHBIX CHCTEM € OKPY/KaKlIed cpeaou

3apoxaeHue U pa3BuTHe dKojoruu B Tpyaax A. 'ymGonsara, K. @. Pynee, H.
A. CesepuoBa, J. T'ekkensa, A. Tencau, B. H. CykauéBa. Paznensl u 3amgaun
5K0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAYKaMH.

Metonbr skonoruu. IloneBble HabOMOAEHHS. DKCHEPUMEHTHI B HKOJIOTHU:
NpUPOAHBIE U JIabopaTopHble. MoJenupoBaHUe B HKOJIOTUU. MOHUTOPUHT
OKPY KaIOIIeH CPeIbl: JTOKATbHBIN, PETUOHAIBHBINA U TJI00ATBHBIN.

3HayeHUEe DOKOJOTMYECKUX 3HAHUM IS 4YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHUE KAaK OCHOBA CBS3€l YeNOBEYEeCTBA C NMpUpoaoi. PopmMupoBaHue
HKOJIOTHYECKOMN KYJIbTYPhI U SKOJIOTHYECKON rPpaMOTHOCTH HACEICHUSI.



JlemoHcTpanuu

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

Tabmuubl u cxembl: «Paznensl skomorum», «Meroabl 3kosorun», «Cxema
MOHHUTOPHUHTA OKPYKAKOLIEH CPEIBI».

JlaGopaTopHas padora «3yuenue METOJOB AKOJIOTUYECKUX
VCCIIEIOBAHUID.

Tema 7. Opranusmsl U cpea OOUTAHUS

Okonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH uUX aeucTBus. Knaccudukarms
HKOJIOTHYECKUX (HaKTOPOB: abUOTHYECKUE, OMOTHYECKUE, aHTponoreHHbie. Oo1ne
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux ¢akropos. IIpaBuno munumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTh. DBpUOMOHTHBIE W CTCHOOMOHTHBIC
OpraHU3MBI.

AbGuotnueckue ¢akrtopel. CBeT Kak sKojorumyeckuin Qaxrop. [eiicTBue
Pa3HBIX YYACTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHUYECKHUE T'PYMIIBI
pacTeHUl M JKMBOTHBIX IO OTHOIIEHHIO K cBeTy. CUTHalbHas poJib CBETa.
doTonepruoausM.

Temmeparypa kak »konoruuyeckuii (akrop. JleiicTBue Temreparypsl Ha
opraHu3Mbl. [IoMKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3MblL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxunocts kak skonorumdeckuil ¢akrtop. IlpucnocobneHus pacTeHuil K
MOJIJIep KaHNI0 BOJHOTO OanaHca. Knaccudukamus pacTeHUN MO OTHOIICHHUIO K
Bojzie. [Ipucnoco6nenns KUBOTHBIX K U3MEHEHHIO BOJTHOTO peXHUMA.

Cpeabl oOuTaHusi OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JyIIHAs, MOYBEHHAs,
ryOMHHAsT ~ TIOANOYBEHHAs,  BHyTpUOpraHu3MeHHas.  DU3UKO-XUMHUYECKHE
0COOEHHOCTH cpesl obuTanusi oprann3moB. [IpucnocoOaeHnst OpraHu3MoB K KU3HU
B Pa3HbIX cpeaax.

buonornueckne putMbl. BHemHune u BHyTpeHHUE PUTMBI. CyTOYHBIE H
roguyHbie pUTMbL. [IprCHOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBHUM KU3HU.

Kuznennsie popmbl opranu3moB. [loHsTue o sxu3HeHHo# popme. KuzHeHHsie
dbopMBl pacTeHHWi: JEpeBbs, KyCTAPHUKH, KYCTapHUYKH, MHOTOJICTHHE TPaBBHI,
oJlHOJNIETHHE TpaBbl. JKu3HeHHBIE (HOPMBI KUBOTHBIX: THUIPOOUOHTHI, TEOOMOHTHI,
a’3poOnOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue ¢pakTopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIUS,
XHUIIHAYECTBO, cuMOM03 u ero ¢opmel. [lapasutusm, koomepaius, MyTyalu3M,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3auMoOJieHcTBUsL  (Tomuueckue, (opuueckue, ¢adbpuyeckue). 3HAUCHUE



OMOTHYECKUX B3aUMOJCUCTBUNM JJisl CYIIECTBOBAHUSI OPraHU3MOB B Cpelie
obutanus. [[puHIIUTT KOHKYPEHTHOTO UCKITIOUCHUSI.

JemoHcTpanuu

Tabmuubl U cxembl: «JKonorudyeckue @akrtopb», «CBETOBOM CIEKTpPY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TernaoKpoBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIEC 3XHUBOTHBIEY», «Duznonorunueckue ajganTaluu
KUBOTHBIX», «Cpenpl 00uTaHUS OpraHu3MoBy», «buosioruyeckre pUTMBDY,
«Kuznennsie Hopmbl pacTeHmi», « KusHeHHBIE (HOPMBI )KHBOTHBIX», « IKOCUCTEMA
LIIMPOKOJIIMCTBEHHOI0 Jiecay, «IKOCHCTeMa XBOMHOro Jieca», «llenu mnutanHus»,
«XUITHUYECTBOY, «ITapazutuzm», «KoHKypeHIus», «CumM6uo3»,
«KoMmmeHcanuzmy.

O6opynoBanue: repbapuu pacTEHWHW M >KUBOTHBIX, MPHUCIOCOOJIECHHBIX K
BIUSHUAIO PAa3UYHBIX OKOJOTUYECKUX (PAKTOpOB, Trepdapuu CBETOIIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIOOMBBIE, TEHEIIOOUBBIE U
TEHEBBIHOCIIMBBIE KOMHATHBIE PACTECHMUSI, TepOapuu U KOJUIEKIIUU TEIIOJI0OUBBIX,
3UMOCTOMKHX, MOPO30YCTOWYMBBIX PAaCTEHUI, yyuena NTUIl U 3Bepeil, repbapun
pacTeHui, OTHOCSIMXCA K TUrpoduraMm, Kcepopuram, Me30puTaM, KOMHATHBIC
pacTeHusi TaHHBIX TPYMI, KOJUICKIIMU *KUBOTHBIX, OOUTAIONINX B Pa3HbIX Cpelax,
repOapu Y KOJUICKIIMM pACTEHUW M OSKUBOTHBIX, OOJQJAIONIMX YepTaMu
MPUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBUW KU3HH, repbapuu u
KOJUIEKIIMM PACTEHUW U >KUBOTHBIX PA3JIMUHBIX KU3HEHHBIX (POpPM, KOJUICKIUU
YKUBOTHBIX, YUACTBYIOIINX B PA3TUYHBIX OMOTUIECKUX B3aUMOJICHCTBUSIX.

JlaGopaTopHasi paGora «BpIABICHHE MPUCTIOCOOJICHUNH OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTopnasi paGora «BbIsBI€HHUE TNPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlaGopaTopHasi paboTa «AHATOMHUYECKHE OCOOCHHOCTH PACTECHUI U3 Pa3HBIX
MeCT OOUTaHUS.

Tema 8. Ikos10rusi BUA0B U MOMYJIANMA

DKOJIOTUYECKHE  XapaKTEPUCTUKHU MOMYJISIITUY. [Monynsiuust  kak
ouosiornueckasi cucteMa. Poiab HEOAHOPOIHOCTH Cpebl, (U3NYECKUX 0apbepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYPHI
nonyysiquid. OCHOBHBIE TIOKa3aTEIW MOMYJSLUWUA: YHUCICHHOCTb, IUIOTHOCTb,
BO3pAacCTHasi W TMOJIOBAasl CTPYKTypa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTh, MUTpAIUSI.

Dkosioruyeckas CTpykrypa nomyiasuuud. OleHKa YUCICHHOCTH TMOIMYJISIHH.
JAuHamuka nonyiasiuud U e€ peryssinusa. buotndeckuil MOTEHIMWAN MOIYJISLHH.
MopenvpoBaHue TUHaMUKH NOMyJsiuKd. KpuBble pocTa YUCIAEHHOCTH MOMYJISLNAH.
KpuBbie BbDKMBaHMS. Peryinsiiius YUCIECHHOCTH MOMYJSUUNA: poib (HaKTOpPOB,



3aBUCAIINUX W HE 3aBUCSIINX OT IMJIOTHOCTH. JKOJOTMYECKUE CTpATeTuu BUAOB (I- U
K-ctparerun).

[Tonatne o0 sKojorMYeckol Hule Buaa. MectooOuTanue. MHOromepHas
Mozenb 3kosiorndeckon HumM JIx.M. XartumHcoHa. Pa3mepbl 3KonIOrMYEcKOn
Huiy. [loTeHnnanbHas U peaTu30BaHHas HUIIIU.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. Buabl M MX KU3HEHHBIE
CTpaTeruu. JKOJIOTUYECKUE SIKBUBAIICHTHI.

3aKOHOMEpPHOCTHM TOBEJICHUSI W MUrpaluid KUBOTHBIX. buonormyeckue
WHBa3UH YyKEPOJHBIX BUJIOB.

JleMoHCcTpanumn

IToprper: k. 1. XaT4ynHCOH.

Tabmuubl u cXembl: «DKOJOTHYECKHUE XAPAKTECPUCTHKU IOMYJISAIAN,
«IIpocTpaHcTBEHHass  CTpyKTypa momyjisiuum», «Bo3pacTHble  NHUpaMHbl
nonyusiuun», «CKOpOCTb  3aceleHusi IOBEPXHOCTH 3eMJIM  Pa3JInYHbIMHU
opranuzmammn», «Mojeinb 3xonorudyeckort Humu [Jx. Y. XaTuunconay.

O6opynoBaHue: repoapuu pacTEHUN, KOJIJIEKIIUU KUBOTHBIX.

JlabopaTtopHnasi padota «IIpucrnocobienrs ceMsH pacCTeHUH K pacCeICHUION.

Tema 9. Ikos10rus coo0IECTB. IKOJIOTHYECKHE CHCTEMbI.

CooOmiectBa opranu3MoB. buoreHo3 u ero crpykrypa. CBS3u MEXIy
OopraHu3Mamu B OHOIIEHO3E.

OkocucteMa kak oTKpbITasi cucrema (A. JIx. Tencnu). OyHKIMOHAIbHbBIC
OJIOKM OpraHW3MOB B DJKOCHUCTEME: MPOAYLIEHThl, KOHCYMEHTHI, pPEIYLICHTHI.
Tpoduueckue ypoBHH. Tpoduueckue nenu u cetn. AOHOTHUECKHE OJOKU
skocucteM. [10uBbI U Wbl B 3KOcHCcTEMax. KpyroBopoT BEHIECTB U MTOTOK 3HEPTUU
B 9KOCHUCTEME.

OcHOBHbIE OKA3aTENHN IKOCUCTEMBL. bruoMacca u mpoAyKIKs. IKOJIOTHYECKUE
MUpaMUbl YUCel, 0MOMAcChl U DHEPTHUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HamnpapiieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cyKieccuu. [lepBuyHbie U
BTOPUYHBIE CYKIECCUM W UX TMPUYUHBL. AHTPONOT€HHbIC BO3JCUCTBUS Ha
cykueccuu. KnumakcHoe coobiiectBo. bropasnooOpasue u mojiHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYNBOCTH COOOIIIECTR.

[IpupoaHbie 3KOCUCTEMBL. JKOCUCHEMbL 03€D U peK. DKOCUCeEMbl MOopell U
OKeano8. Ixocucmemvl MYHOP, 1eCO8, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasnuums
MEK]ly aHTPOMOTEHHBIMU U MPUPOAHBIMU YKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opojackas
bnopa u ¢ayna. CuHanTponmzanus ropojackoil ¢ayHnsl. buonormyeckoe wu
XO03IMCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.



3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKocHucTeMax. Ponb kackaonoco sgpgexma u 6udo8-30upukamopos (Kirouesvix
61008) 6 (QyHKYUOHUpOoBanuu 3kocucmem. TIepeHOC PHEPTHU U BEIIECTB MEXTY
CMEXHBIMHM SKOCHCTEMaMH. Y CTOMYMBOCTh OPraHU3MOB, TOMYJISAIIUA U 9KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmwl 6030eticmaus 3a2psa3HeHUll PA3HbLIX MUNO8 HA CYOOP2AHUBMEHHOM,
OP2AHUBMEHHOM, — NONYIAYUOHHOM U  IKOCUCMEMHOM  YPOBHSX,  OCHOBbL
9KON02UYECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 6030eticmaus. MeTomoaorus
MOHUTOPHHTA €CTECTBEHHBIX U aHTPOIOTEHHBIX YKOCUCTEM.

JleMoHCcTpanumn
[Toptper: A. JIx. Tencnn.
Tabmumpt  u cxembl:  «CtpykTypa  OumoueHo3a»,  «ODKocHCTeMa

HIMPOKOJIUCTBEHHOTO Jecay, « IKOCUCTeMa XBOWHOTO Jecay, « DyHKIMOHAIbHBIC
IpyIIbI OPraHU3MOB B 3KOcHUCTEME», «KpyroBopoT BellecTB B 3kocuctemey, «Llenun
nuTaHus (macTOWIHAs, HOeTpUTHasA)», «IKOJOTHYECKas TUpaMuaa YHUCENy,
«IKonoruveckas mupaMuia OMOMacChl», «IKOJIOTHUECKAs MUpaMUia YHEPTUNY,
«O06pazoBanue 6onoTay, «llepBuunas cykieccus», «BoccTaHOBIEHHE Jieca MOCTe
noxkapa», «JKocucTteMa o3epa», «ArpoieHos», «KpyroBopor BemiecTB W MOTOK
HHEPTUU B arporieHo3ey, «[Ipumepsl ypOboskocucTem.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uy4elsa MTHI] U
3Bepeid, repOapuu KyJIbTYPHBIX M TUKOPACTYIIUX PACTCHHM, aKBApUYM KaK MOJICITh
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydenne u onucanue ypo0o3KOCHUCTEMbBD».

Jlabopatopnass padora «l3ydyeHue paszHooOpaszusi MEIKUX MMOYBEHHBIX
YJICHUCTOHOTUX B PA3HBIX SKOCHCTEMAX)).

IKCKYypcHsi «DKCKypCHUsl B TUIMMYHBIN OmoreorieHo3 (B ayOpaBy, Oepes3HsiK,
SJIbHUK, HA CYXO/I0JIbHBIN UM TOMMEHHBIN JTYT, 03€pO, OOJIO0TO)».

IKCKYypcHsl «ODKCKypCHsl B arpodKocucTeMmy (Ha MOJje€ WM B TEIUIMYHOE
XO03SUCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buocdepa — oOmiennanerapHas 000J0YKa 3e€MJIM, T/€ CYIIECTBYET WIH
CyIlIeCTBOBaJIa XW3Hb. PazBuTHe mnpejacTaBieHuii o oumochepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuanckoro o 6uocepe. Obmactu 6mocheps! u e€ cocran. XKuboe
BeIecTBO Ouocdepsl u ero GyHKIUH.

3aKOHOMEpPHOCTH cylIecTBOBaHUsA Ouocdepsl. OcodeHHOCTH Onocdepsl Kak
rI00aIbHON dKOCUCTEMBI. J[mHaMmdeckoe paBHOBecue B 6uochepe. KpyroBopoTsl
BEIIECTB U OMOT€OXUMHUECKHE IUKJIIBI (YTIepoa, a30Ta). PUTMUYHOCTH sSIBJICHUH B
ouocdepe.



3onanbHOCTH Ouochepsl. [TousTue o 6uome. OCHOBHBIE OMOMBI CYIITU: TYH/IPA,
XBOWHBIE JI€Ca, CMEUIAHHBIE W UIMPOKOJIMCTBEHHBIE Ji€ca, CTEIU, CaBaHHBI,
MyCThIHU, TPONUYECKHE JIECA, BBICOKOTOPhs. KimMar, pacTUTENbHBIN U AKUBOTHBIN
MUpP OMOMOB CYIIIH.

Ctpyktypa 1 QyHKIUS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIMAIA U
onochepHbIX PyHKIUH.

JlemoHcTpanuu

[Toptpetsi: B. U. Bepuanckuii, 3. 31occ.

Tabmuubr n cxembl: «I'eocdepsr 3emnn», «KpyroBopoTr azora B mpuUpoOe»,
«KpyroBopor yrnepoga B mpupone», «KpyroBopor Kuciopoga B IPUPOIE»,
«KpyroBopoT Bojabl B mpupojie», «OcHOBHbIE OMOMBI cymmny, «Knumaruueckue
nosica 3emnny», «TyHnpay, «Taitray, «Cmemannsiii necy, «llIupokonrcTBeHHbIN
necy, «Ctenby, «CaBanHay, «IlycTbiHsy, « Tponudeckuil gecy.

O6opynoBanue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJIEKIIUU )KUBOTHbIX.

Tema 11. YesnnoBek U oKkpy:xa0ias cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3jelcTBue ueloBeka Ha
ounocdepy. 3arps3Henne BO3aymHON cpeapl. OxpaHa BO3IyXa. 3arpsi3HeHNUE BOTHOM
cpeabl. OxpaHa BOJHBIX pecypcoB. PaspymieHne mnouBbl. OXpaHa IOYBEHHBIX
pecypcoB. M3menenne kimMmara.

AHTpOIIOTE€HHOE BO3JCICTBUE HA PACTUTENIbHBIM M KUBOTHBIA Mup. OxpaHa
PaCTUTENLHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MPUHIMIBI OXPaHbl MPUPOIHI.
Kpacubie xkHurun. Oco0o oxpaHsemble mnpupojnsie Tepputopuu (OOIIT).
boranndeckue caibl U 300J10THYECKUE TTAPKH.

OCHOBHBIE TPUHUUIIBI YCTOMYMBOIO PA3BUTHUS YEIOBEUECTBA W IMPUPOIBI.
PanimonanibHOE ~ TPUPOJIONOJIL30BAHUE U COXpaHEHHE  OMOJIOTMYECKOIo
pasHooOpasust 3emin. OOmmMe 3aKOHOMEPHOCTH TJIOOAIBHBIX SKOJIOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U €T0 BEPOATHBIE TTOCIEICTBUS.

Pa3zBurrie METOIOB MOHUTOPUHIA Pa3BUTHS ONACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle UCCIe008aHUA hepexooa K pecypcocbepezaroujeii U
KOHKYDEeHmocnocoonou snepeemuxe. buonoeuueckoe pasnoodbpasue u buopecypcui.
Hayuonanvuvie ungopmayuonnvie cucmemsi, obecneuugarowjue O00Cmyn K
ungopmayuu nNO COCMOAHUIO OMOENbHLIX 6U008 U IKocucmem. OcHoBbl
aKopeaburumayuu dKocucmem U cnocobos 6o0pvOLl ¢ OUONOBPENHCOCHUIMUL.
Pexoncmpyxkyus mopckux u Hazemusix 3KOCUCHEM.

JlemoHcTpanuu

Tabmu1e! u cxembl: «3arpsizHeHue aTMocepbl», «3arpsa3HeHne Tuapochepb»,
«3arpszHeHue mouBb», «[lapaukoBsiit A3hdexT», «Ocobo oxpaHsieMble MPUPOTHBIE
TeppuTOpUn», «MOAENIN yIpaBIIEMOTO MUPAy.



O6opynoBanue: (ororpaguu OXpaHsSEMbIX PACTEHUN U KUBOTHBIX KpacHoi
kHuru Poccutickon @enepanuun, KpacHol KHUTH pernoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTMU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yibTaTaM OCBOCHHS
OOyYaroNIMMUCS TPOrpaMM CpeIHero o0Imero o0pa3oBaHUs: JUYHOCTHEHIE,
METaNpeIMETHBIC U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOrpamMMBbl IO OUOJIOTUU
BBIJICJICHBI CIIEAYIOIINE COCTABIISIIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IPAKJIaHCKON UJIECHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACNICHUIO, Haiuuyue momueayuu K OOydeHUIO  OHOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHX YOEXIEHUNU JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEM WM HCTOPUYECKUX TPAIUIUN DPA3BUTUS OUOIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JIEATEIIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO 00pa30BaAHUS, HAIUYUE NPABOCO3HAHUS DKOTIOTUYECKON KYJIbTYPHI,
cnocobrocmu cmagums eI U CTPOUTH )KU3HECHHBIC TIaHBbI.

JInyHOCTHBIE PE3yJIbTaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUM JJOCTUTAIOTCS B
CANHCTBE YYEOHOW ¥ BOCIUTATEIBHOU JCATEIHHOCTH B COOTBETCTBUU C
TPAOULUOHHBIMUA POCCUICKHUMH COLUOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPHUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECcCaM CaMOIIO3HAHUSI, CAMOBOCIHUTAHUS U
CaMOpa3BUTHUS, PAa3BUTHS BHYTPEHHEH TMO3UIUU JIMYHOCTH, NATPUOTHU3MA U
YBAKEHMS K 3aKOHY U NPABOMOPSAIKY, YEJIOBEKY TPyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOI'0 YBa)XCHUS, OCEPEKHOr0 OTHOIICHUS K KYJIbTYpPHOMY HAaCIEIUI0 U
TpaaulMsIM MHOTOHAllMOHANIbHOrO Hapoaa Poccuiickoit denepanuu, npupoae u
OKPYJKaroIIEn CpeLe.

JlnyHOCTHBIE pE3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buomorus»
JIOJDKHBI OTPakaTh TOTOBHOCTh M CITOCOOHOCTH OOYJAIOIINXCS PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH MO3WIIUEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHX  YyOEXJCHHH, COOTBETCTBYIOIIUX
TPAJUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOIro OOIIECTBa, PACIIMPEHUE KU3ZHEHHOIO
OMbITA U OMbITA AEATEIBHOCTUA B MPOILIECCE peaiu3allid OCHOBHBIX HANpPaBJICHUN
BOCIIUTATEJIbHOW I€SITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kaIaHCKOro BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMKU 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIE€HA POCCUUCKOTO OOIIECTRA;

OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB 1 00S3aHHOCTEH, yBa)KECHUE 3aKOHA
Y TIPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPUECKOM JIEATEIIbHOCTH MPU CO3JaHUU YUEOHBIX
MPOCKTOB, PEIICHHH YyYeOHBIX W T[IO3HABATENBHBIX 3a7a4, BBIMOJTHECHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OIpPEACNATh COOCTBEHHYIO TMO3MIIMI0 MO OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHE YUUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJICH C Pa3HBIMU YOEKICHUAMU, KYyJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBINOJHEHUS
y4eOHbIX, TI03HABATEIbHBIX M HCCJIEAOBATENLCKUX 3a7a4, YBaXXKUTEIBHOIO
OTHOILIGHHS K MHEHHUIO OIMOHEHTOB TMPU OOCYXJCHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJIEPKAHUS;

TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOU JI€SITEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOW UJEHTUYHOCTH, TATPUOTU3MA,
YBQXXEHHUS K CBOEMY HapoOJy, YyBCTBAa OTBETCTBEHHOCTH Tiepell PonnHou, ropoctu
3a CBOM KpaH, CBOX PoOJIMHY, CBOM SI3bIK M KYJIBTYPY, IPOULJIOE W HACTOSIIEE
MHOTOHAllMOHAJIbHOI0 Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHUE K IMPUPOJIHOMY HACIIEAUIO U AMSITHUKAM MPUPO/IbI,
JNOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCUHCKUX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHE OWOJOTWMH, TOHWUMAHUS 3HAYCHUS OWOJOTMU B TO3HAHWHM 3aKOHOB
MPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyXeHUI0 M 3ammTte OTedecTsa,
OTBETCTBEHHOCTh 32 €r0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUE IYXOBHBIX LIEHHOCTEW POCCUMNCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIE pelIeHUs,
OPHUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUUBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOILIECHHUE K CBOUM POAUTENSAM, CO3/IaHUIO CEMbU HA OCHOBE
OCO3HAHHOI'O IMPHUHATHUS LIEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaguuusaMu HaposioB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIIOYAs ACTETUKY OBITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHU;

MMOHUMAHUE YMOIIMOHAIBHOTO BO3/ICMCTBHUS )KMBOM IPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HBIX BUJIAaX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINUHOCTH;

5) ¢usnuyeckoro Bocnutanusi, GOpMUPOBAHMUS KYJIbTYPbI 310POBbSI U
IMOIMOHAJILHOTO 0JIaronoJyums:

MOHUMAaHUE U pealii3alys 3J0pOBOro U 6€301macHOro oopasa Ku3HH (310pOBOE
MUTaHWE, COOJTIOICHIE TUTUEHNYECKHUX MPABIIT K HOPM, cOaTaHCUPOBAHHBINA PEIKUM
3aHATHM M OTHAbIXa, peryjisipHas (u3nMyeckas akTUBHOCTb), OEpPEKHOTO,
OTBETCTBEHHOTO W KOMIIETEHTHOT'O OTHOIICHHUS K COOCTBEHHOMY (DM3UYECKOMY U
MICUXUYECKOMY 370POBbIO;

MOHMUMAHWE LEHHOCTA TPaBWI HWHAWUBUAYAJIBHOTO M  KOJUIEKTMBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHE TOCJEACTBUN M HEMPHSITHS BPEIHBIX MPUBBIYEK (YHOTPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHHS);

6) TpyA0BOT0 BOCIIUTAHUSI:

TOTOBHOCTh K TPYly, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYA0JII00UE;

FOTOBHOCTh K AKTUBHOW JEATEIBHOCTH TEXHOJOTMYECKOM W COLHAIbHOMN
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSITEIILHO
BBITIOJIHSTH TAKYIO JICSITEIbHOCTD;

MHTEPEC K Pa3InyHbIM cdepam mpodhecCHOHANbHONU JEATEIHHOCTH, YMEHUE
COBepIIaTh OCO3HaHHBIM BBIOOp Oyaymied mnpodeccuu ©  peaaTu30BBIBATh
COOCTBEHHBIE KU3HEHHBIE TUTaHBI;

FOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHMI0O W CamMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

HKOJIOTHUYECKH I11eJIeCO00pa3HOe OTHOIICHHE K MMPUPOJIC KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBaHUS;

MOBBIIICHUE YPOBHS OSKOJOTUYECKOW KyJIbTYphI: MPUOOpPETEHUE OIbITa
IJJAHUPOBAHUST TIOCTYNIKOB M OIEHKA MX BO3MOXKHBIX TIOCIEACTBUNA IS
OKPY’KarOIIEN CPEBI;

OCO3HAHUE TJI00ALHOrO XapakTepa 3KOJIOTHYECKUX MpOoOJieM M MyTell X
pelieHus;

CIIOCOOHOCTH UCTIOJIB30BATh MPUOOPETAEMBIC TP U3YUCHUN OMOJIOTHH 3HAHUS
W yMEHUS TIpU pEHIeHuH TpoOsieM, CBSA3aHHBIX C  PalMOHAIBHBIM
MIPUPOJIOTNIONB30BaHUEM  (COOJIOJICHHE  TpaBWJI  TOBEJEHUS B IPHUPOJE,
HaMpaBJICHHBIX Ha COXpPaHEHHUE paBHOBECHUS B HKOCHCTEMax, OXpaHy BHJIOB,
AKOCUCTEM, OHOochephI);

AKTUBHOE HEMPHUSITHE IEUCTBUN, PUHOCSIIUX BPEJ OKPYKAKOIIECH MPUPOTHOU
cpeje, YMEHHE MPOrHO3UPOBATh HEOJAroNMpUSITHBIE SKOJIOTHYECKHUE MOCISICTBUS
NpeANPUHUMAEMBIX JEHCTBUI U IPEAOTBpPAILATH UX;



HAJIMYUE PA3BUTOTO HKOJOTMUYECKOTO MBIILICHUS, IKOJIOTHYECKON KYJIbTYPHI,
OIbITa JEATEITbHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCSI UMHU B IO3HABATEJIBHOM, KOMMYHUKAaTUBHOM U COLMAJIBHOMN
MPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHUUECKOMN JIEATEIBHOCTH SKOJIOTHYECKON
HaIpPaBJICHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU M OOILIECTBEHHON MPAKTUKH, OCHOBAHHOI'O Ha JUAJIOTe
KYJIBTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIHTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJBTYphl Kak CpEACTBa
B3aUMOJICHCTBUS MEXY JIFOJIbMU U MO3HAHUS MUPA;

MOHUMAaHUE CHenupuKn OWOJOTUM KaK HAyKd, OCO3HAaHUsA €€ poJu B
(GbopMHpPOBaHUN PAIMOHATBHOTO HAYYHOTO MBINIJICHUS, CO3JaHUU IIEIOCTHOTO
MpeacTaBlieHuss 00 OKpYXalollleM MHpE KaK O €AMHCTBE MPHUPOJIbI, YeOBEeKa U
oOllecTBa, B TMO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEW W PEIICHUU MpodIeM
COXPAHEHHUS TPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTU OWOJOTUU JJII COBPEMEHHOW IMBHIIM3AINU:
oOecrieyeHus: HOBOI'O YPOBHS DPA3BUTHUS MEIAUIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIIaTb PEeCypCHble  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEUYECTBA, MOMCKA MyTel BhIXO/a U3 II00ATBHBIX IKOJIOTHYECKUX MPOOJieM U
oOecrieueHus1  Mepexoja K  YyCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
WCIIOJIb30BAHUIO TPUPOJHBIX PECypcoB W (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB
JKU3HU,

3aMHTEPECOBAHHOCTh B TMOJYyYeHUH OUOJOTMYECKUX 3HAHMM B LEAX
MOBBIIIIEHUs OOIIEeH KyJIbTypbl, €CTECTBEHHO-HAyYHOH TI'paMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKITMOHAIILHOW TPaMOTHOCTH OOydYaromuxcs, GopMupyeMoit
IpU U3y4YEeHUU OMOJIOTHH;

MMOHMMAHUE CYLIHOCTH METOJOB MO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh MOJydYaeMble 3HAHUS [JIs aHalu3a |
OOBSCHEHUS SIBIICHUI OKPYXAIOIIEro MUpa U MPOUCXOAIIMX B HEM M3MEHEHUH,
yMEHHE JieflaTh OOOCHOBAHHBIC 3aKJIOYEHUS HAa OCHOBE HAYUHBIX (PAKTOB H
VMMEIOIIMNXCS JaHHBIX C LIEJIbIO MOJYYECHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUS IS
penieHust npo0JieM B pealbHbIX KU3HEHHBIX CUTYAIMSIX;

OCO3HAHUE LEHHOCTH HAYYHOW NESITEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOEKTHYIO U UCCIIEIOBATENBCKYIO IESITEIbHOCTh UHINBUIYAIBHO U B TPYIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3OBaHHIO U
caM000pa30BaHUI0, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUWA 1O OHOJOTUU B
COOTBETCTBUH C KU3HEHHBIMHU MOTPEOHOCTSIMH.



METAIIPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yabTaThl OCBOCHHS y4eOHOTO mpenmeTa «bromorusy
BKJIIOYAIOT: 3HAYUMbIe IS (OPMUPOBAHHMS MHPOBO33PEHUSI OOyYArOITUXCS
MEXIMCIUIUTMHAPHBIE (MEXMPEIMETHBIC) OOICHAYYHBIC MOHSITHS, OTPaKAIOUINE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHeNU(PUKYy METOJO0B TIO3HAHUS,
WCIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS, SBJICHHE, TPOIECC,
CHUCTEeMa, Hay4YHbIH (paKT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
HccleIoBaHnue, HaOII0ICHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHE); YHUBEPCAIbHBIC
y4ueOHbIe JeHCTBUSA (ITO3HABATENIbHBIC, KOMMYHHKATHUBHBIC, DPETYJISTHUBHBIC),
obecrieunBaromue GpopmupoBaHue GyHKIIMOHATHHOW TPAMOTHOCTH M COIMAIILHOMN
KOMIICTECHIIMM  OOYYalIIMXCS; CIHOCOOHOCTh  OOYyYaromMXCsl  HCIOJb30BaTh
OCBOEHHBIE MEXKIUCIIUIUTMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHbIE
y4eOHbIE ICUCTBUS B TTO3HABATEILHON U COMAIBHON TTPAKTHKE.

B pesynbrate uzydeHusi OM0JIOruy Ha YPOBHE CPEAHEr0 00111ero o0pa3oBaHuUs
y oOyuaromierocst OyayT chOpMUPOBaHbI [MO3HABATENIbHBIE YHUBEPCAJIbHbBIC
y4eOHbIE TEeHCTBUS, KOMMYHUKATHBHBIC YHHUBEpPCAIbHBIC Yy4eOHBIC IEHCTBUA,
PETYJIATHBHBIEC YHUBEpCAIbHbBIE yUeOHBIC IEHCTBUS, COBMECTHAS JIEATCIbHOCTD.

MeranpeaMeTHble pe3yJibTaThl OCBOCHHS IPOTPAMMbl CPEIHEr0 OOIIero
00pa3zoBaHus TOJKHBI OTPAXKaTh:

OBaanenue YHHBeEpPCAIbHBIMH yueOHbIMH NMO3HABATEJIbLHBIMH
JEeCTBUSIMM

1) 6a3oBbIe JJOrHYECKHE JeiCTBHUS:

CaMOCTOATETLHO  (OPMYNIHpPOBATH W aKTyaJlW3upoBaTh  MpoOJIeMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh NP OCBOCHWHM 3HAHWA TPHUEMBI JIOTHYSCKOTO MBIIUICHUS
(amanu3a, cUHTE3a, CPaBHECHMS, KIIacCU(HUKAIINK, 000OIICHUS), paCKPBIBAaTh CMBICI
OMOJIOTMYECKUX TOHATHUN (BBIACIATh MX XapaKTepHbIC NMPU3HAKU, YCTaHABIMUBATh
CBSI3U C JPYTUMH MOHITHUSIMH ),

OTIPENCISITh 1EIU JeATEIBbHOCTH, 3a7aBas TapaMeTpbl W KPUTCPHH UX
JOCTIDKEHUSI, COOTHOCUTD PE3YNIhTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHA LIETISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHUE MOHATHUS JUI 0ObSICHEHUS (PAaKTOB M SBJICHUM
KUBOU MPUPOJIBL;

CTPOUTH JIOTMYECKHE pPACCYXKICHUS (MHIYyKTUBHBIC, IEAYKTHUBHBEIC, IIO
aHAJOTHH), BBISABJIATH 3aKOHOMEPHOCTH W IPOTHBOPEUYHS B paccMaTPUBACMbBIX
SBJICHUSAX, (DOPMYJIMPOBATH BHIBOABI U 3aKIIFOUCHUS;

MIPUMEHSITh CXEMHO-MO/IETIbHBIE CPEJICTBA VIS PEJICTABICHUS CYIIECTBEHHBIX
CBS3¢li W OTHOIICHHMH B U3yYaeMbIX OHOJIOTHYECKMX OOBEKTaxX, a TaKkKe
MPOTUBOPEYHMH PA3HOTO pOJa, BBIABICHHBIX B PA3IMYHBIX HH()OPMAIIMOHHBIX
MCTOYHHUKAX;



pa3pabaTblBaTh IUIAH PELICHHUs] TPOOJEMbl C y4ETOM aHAIM3a UMEIOIIUXCS
MaTepHAIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTBb KOPPEKTHUBBI B IESITEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTaTOB
LEJISIM, OLICHUBATh PUCKU OCJIEACTBUN AESITEIbHOCTH;

KOOPJIMHUPOBATH U BBITIOJIHATH pa0OTY B YCIOBUAX PEaJIbHOT0, BAPTYaIbHOTO
¥ KOMOWHHUPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJIEHUE TIPU PELIEHUH KM3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCIeN0BaTEIbCKHE TeliCTBUS:

BJIa/IETh HaBbIKaMU y4eOHO-UCCIIEI0BATEIbCKON U MMPOEKTHOM JESTENbHOCTH,
HaBbIKAaMHU  pa3pellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METOAO0B PELIEHUs MPAKTUYECKUX 3a]1a4, MPUMEHEHHIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

WCIIOJIB30BaTh pPa3JIMYHbIE BUJbl JEIATEIBHOCTH II0 IIOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEpPIpeTaluM, MPeoOpa3OBAHUIO M IPUMEHEHUI0 B Y4eOHBIX
CUTYalLMsIX, B TOM YKCJIE TIPHU CO3/IaHUU YUEOHBIX U COLMATbHBIX IPOEKTOB;

(opMHpOBaTh HAyYHBI TUI MBIIUIEHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUYEBBIMHU MTOHATUSIMU U METO/IAMU;

CTaBUTb M (OPMYJIHPOBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbHOMN
NEATENBHOCTH U KU3HEHHBIX CUTYALMSIX;

BBISIBJISITh [IPUYMHHO-CIICJCTBEHHBIE CBSI3M U aKTyaJlM3UpoOBaTh 3ajaady,
BBIJIBUTATh THUIOTE3Y €€ PEIICHUs, HAXOAUTh apTyMEHTHI JJI 10Ka3aTeIbCTBAa CBOUX
YTBEPKJICHUI, 3a/1aBaTh IAPAMETPhl U KPUTEPUU PEILLICHNUS;

aHAIM3UPOBATh IIOJYYEHHBIE B XOJE PEIICHHsS 3aJa4d  pe3yJIbTaThl,
KPUTHYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIIATh LEJICHAIIPABICHHbII TOUCK MEpeHoca CPEeACTB M CIOcOo00B
JEHCTBYS B IPOPECCUOHANBHYIO CPELLY;

yMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYIO 00JacTH
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, Mpejlararb OpUTHHAJIBHBIE MOIXOJbl M pELICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, TOIMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopMmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX MH(pOpMAIUH (TEKCTE yU4eOHOro
nocoOusi, HAy4YHO-TIOMYJISIPHOM JuTeparype, OHOJOTUYECKUX CIIOBapsX W
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAJIW3UpPOBATh
MH(POPMALIMIO PAa3INYHbIX BUJOB U (POPM IIPENCTABICHUS, KpUTUUECKH OLIEHUBATH
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;



(dbopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI NPU MOUCKE U
otOope Omosornyeckor MHGOPMAITIH, HEOOXOAMMOW ISl BBHITTOTHEHUS YUEOHBIX
3aj1ay;

npuoOpeTaTh OMBIT HMCHOJIB30BAHUS HHGOPMAIIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTHA, COBEPIIEHCTBOBATh KyJIbTYPy aKTUBHOTO MCIOJIB30BaHUS Pa3IMUHbIX
MIOMCKOBBIX CHUCTEM;

CaMOCTOSITEIFHO ~ BBIOMpATh  ONTUMaJbHYIO  (OpMy  TIpeaCTaBICHUSA
ouonorunueckoit nHpopmarmu (cxemsl, rpaduKy, TMarpaMMbl, TAOTUIIBI, PUCYHKH U
JApyroe);

UCIOJIb30BaTh HAyYHbIA #A3BIK B KayecTBE CpeAcTBa Npu paboTe C
OMOJOrMYeckod HHPOpMaLME: MPUMEHATh XHUMHUYECKHe, (usmyeckue u
MaTeMaTHYeCKue 3HAKU W CHUMBOJIBI, (opMmyJbl, aO0peBHaTypy, HOMEHKIATYpY,
UCIONB30BaTh M NpeoOpa3oBbIBaThb  3HAKOBO-CHMBOJIMYECKHE  CPEJICTBA
HarJIATHOCTH;

BJIa/JIeTh ~ HABBIKAMH  PACIO3HABaHMSA W 3alIUTHl  HHPOpPMAIHH,
uHGOPMAIIMOHHON 06€30MaCHOCTH JTUYHOCTH.

OgyaseHue yHMBePCAJIbLHBIMH KOMMYHUKATUBHBIMU JeHCTBUSIMMU:

1) obmmeHue:

OCYIIECTBIATh KOMMYHHUKAIIUU BO BCeX chepax *KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOre WM JIMCKYCCHM MO CYIIECTBY OOCyXaaeMoil TeMbl (yMEHHE 3a/7aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXXACHHS OTHOCHUTEIHHO BBHITIOJHEHHS MpeiaraeMon
3aJa4i, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3HUIMHA APYTHX YYaCTHHUKOB
JIAAJIora Uin JUCKYCCHUH);

pacno3HaBaTh HeBepOaJlbHbIE CpEACTBA OOIIEHMs, TOHMMATh 3HAYEHUE
COLIMATBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYaIIWH,
YMETh CMATYATh KOH(MIUKTHI U BECTU TIEPETOBOPHI;

BJA/IETh Pa3IMYHbIMM CHOCOOAMU OOILEHUS U B3aUMOJIECHCTBUS, OHUMATh
HaMEpEHUs IPYTUX JIIOJIeH, MPOSBISATh YBAXKUTEIbHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU PopMe (HhopMyIupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO U JIOTMYHO HW3JIaraTb CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl IeSITeJIbHOCTh:

NOHUMATh U MCIIOJIb30BAaTh MPEUMYyLIeCTBA KOMaHIHOW M MHIWBUIYaIbHOU
paboThI MpU PEIICHUU OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHHUS TPYNIOBLIX (HOPM B3aUMOJICHCTBUS NP PEIICHUH YIeOHOM 3a1a4H;

BbIOMpaTh TEMAaTUKYy W METOJbl COBMECTHBIX ICHCTBHM C y4€TOM OOIIMX
MHTEPECOB M BO3MOXHOCTEN Ka)/10r0 4jeHa KOJIICKTHBA,;

OpPUHUMATh 1IeJIM  COBMECTHOM  JESATENbHOCTH, OPraHU30BbIBATH U
KOOPJIWHUPOBATh JACHUCTBUSA MO €€ JIOCTHXKEHUIO: COCTAaBIIATH IUIAH JCHUCTBU,



pacnpenensaTh poiau ¢ YY4ETOM MHEHHMA YYaCTHHUKOB, OOCYXKIATh pE3YJIbTaThI
COBMECTHOM pabOTHI;

OILICHMBATh KAYECTBO CBOETO BKJIAJIa M KAXK/IOTO yUYaCTHUKA KOMAH bl B OOIIHIA
pe3yibTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE TPOCKTHI, OIICHWBATh WJCH C TIO3WIIMA HOBHU3HBI,
OpPUTHHAIBHOCTH, TPAKTUIECKON 3HAUNMOCTH;

OCYIIECTBJIATh TO3UTHBHOE CTPATETHYECKOE TMOBEJCHUE B PA3IUYHBIX
CUTYAIHsSIX, TTPOSIBJISITH TBOPYECTBO M BOOOpaKEHNE, OBITh MHUIIUATHBHBIM.

OBj1aieHHe YHUBEPCAJIbLHBIMH PETyJISITHBHBIMH JeHCTBHSIMU:

1) camoopranu3anmsi:

WCIIOJIB30BaTh OWOJIOTMYECKUE 3HAHUS IS BBIABICHHS TPOOIEM W HX
pEIICHHS B )KU3HEHHBIX U YY€OHBIX CUTYaIUsX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTUYECKHX 3HAHWUW II€JIEBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JIEUCTBUSIX M MOCTYINKAaX MO OTHOUIEHHUIO K JKUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3JJ0POBBIO OKPY KAIOIIINX;

CaMOCTOSATEITLHO OCYIIECTBIIATh MO3HABATEIBHYIO JIEATCILHOCTh, BBISBIISTH
poOIeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33J]a4l B 00pa30BaTEIIbHON
JESATENHHOCTH U KU3HEHHBIX CUTYaIIMSIX;

CaMOCTOSATEILHO COCTABIISTH IJIaH PEIICHHS TPOOIEMBI C YUETOM UMEIOIITUXCSI
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOYTECHUMH;

JaBaTh OIICHKY HOBBIM CHUTYAIlHsIM;

pacHIMpATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEAOYTESHUN;

JieaTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTb 32
pElIeHHE;

OIICHHBATh IPHOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO IIUPOKOW DPYIUIUU B
pa3HbIX 00JIaCTAX 3HAHWUM, TMOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIN YPOBEHD.

2) CAaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYyaIlUsIM, BHOCHUTh KOPPEKTHUBHI B NEATECIHLHOCTD,
OIICHHBATh COOTBETCTBHE PE3YIbTATOB IICIISIM;

BIAJCTh HABBIKAMHM  TO3HABATENbHOW  pediaekcuu KaKk  OCO3HAHUS
COBEpIIAEMbIX JIEUCTBHUM M MBICTUTENBHBIX TIPOIECCOB, WX pE3yJIbTAaTOB U
OCHOBAaHMM, MCIOJIb30BaTh MPUEMBI PeIEKCUU ISl OLEHKH CUTyalluu, BbIOOpa
BEPHOTO PCIICHUS;

YMETh OIIEHWBATh PHUCKH W CBOCBPEMEHHO NPUHUMATH PEMICHUS MO WX
CHU)KCHHUIO;

NpPUHUMATh MOTHUBBI W apryMEHThl JPYrUX I[pU aHalM3e pe3yJIbTaToB
NEeATENHHOCTH;



3) npuHsTHE cedsI M IPyIrux:
NPUHUMATH ce0sl, MOHUMAsi CBOM HEJIOCTaTKU U JOCTOMHCTBA;
IPUHUMATh MOTHBBI W apryMEHTBhl APYrMX IIpM AaHAJIU3E pE3yJbTaTOB
JEATEIIbHOCTH;
IIpU3HAaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKU;
pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3HUIMH JPYTrOro YeI0oBeKa.
HPEAMETHBIE PE3YJIBTATHI

[IpenmeTHble pe3ynbTaTbl OCBOCHHS COJEPKAHHMS Y4yeOHOro mpeaMera
«buonorus» Ha yrIyOJEHHOM YpPOBHE OpPUEHTHUPOBaHbI Ha oOOecleueHUE
npopunabHOro  oO0yuyeHust  oOywarouuxcs — Ouosmornud. OHHM  BKIIIOYAIOT:
cneruuyeckue i1 OMOJIOTUM HAYYHBIE 3HAHUS, YMEHUS U CIIOCOObI JEHCTBUH 110
OCBOCHMIO, UHTEPIPETALMHU U MPEeoOPa30BAHUIO 3HAHUM, BUJBI JEATEIBHOCTH IO
MOJTYYECHHUIO HOBBIX 3HAHUW W UX NMPUMEHEHUIO B PA3JIUYHBIX YUEOHBIX, a TAKKE B
peabHBIX KU3HEHHBIX CUTyalusX. [IpeaMeTHble pe3yibTaThl MPECTABICHBI 110
rojiaM U3y4eHusl.

[IpenmeTHBIE pe3yNbTaThl OCBOCHUS y4ueOHOrOo mpenamera «buonorus» B 10
Knacce NOJKHBI OTPAXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUW O MECT€ W POJUM OUOJOTMU B CHCTEME
€CTECTBEHHBIX HAYK, B (POPMHUPOBAHUU €CTECTBEHHO-HAYyYHOU KapTHHBI MHUpa, B
MO3HAHWW  3aKOHOB TPHUPOABI W  PEHICHWH TPOOJEM  PaIOHAIBLHOTO
MPUPOIOTIOIB30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OHOJIOTHH,

BJIQJICHUE CUCTEMOM OWOJOTHYECKUX 3HAHWH, KOTOpasi BKJIIOYAET:
OCHOBOITOJIATAIONINE OWOJIOTHYECKUE TEPMHUHBI W TOHATUA (KU3HB, KIIETKA,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOPEryJsIus, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJOTUYECKHE TEOPUU
(xknerounas Teopus T. lIpanna, M. Illneinena, P. BupxoBa, xpoMocoMHas Teopus
HacnenctBeHHocTH T. Moprana), yuenus (H. WM. BaBumoBa — o meHTpax
MHOT000pa3us U MPOUCXOKIACHUS KyJIbTYPHBIX PACTEHUIN), 3aKOHBI (€AMHOO0pa3us
MMOTOMKOB TE€PBOr0 IMOKOJEHHUSI, PACUICIJICHUS, YHCTOTHl TaMET, HE3aBHUCUMOIO
HacienoBanuss [. MeHgensa, TrOMOJOrMYECKUX PSIOOB B  HACIEICTBEHHOU
n3MmenunBocty H. M. BaBuiioBa), npuHIMIBI (KOMIIJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO IO3HAHUS, HCIOJb3YEMbIX B
OMOJOTUYECKUX HWCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCAaHWE, H3MEpPEHUE,
HaOJII0ICHUE, SKCTIEPUMEHT);

YMEHHE BBIICIATh CYIIECTBEHHbIE IPU3HAKUA: BUPYCOB, KIETOK MPOKAPUOT U
HYKapUOT, OJIHOKIIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, paCTEHUM, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pPACTEHUM, JKUBOTHBIX, 4YEJIOBEKA, MPOILECCOB KU3HEIACATEIbHOCTH,



MPOTEKAIONIUX B OPTaHW3Max PacTCHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHUYECKHUX
MPOIIECCOB: OOMEHa BemIeCTB (MEeTabOIM3M), IPEBPAIICHUS SHEPTUH, OPOKEHUS,
aBTOTPO(HOTO U TeTepoTPOPHOTO TUIIOB MUTAHMS, (POTOCUHTE3a U XEMOCHHTE3A,
MHUTO3a, MeW03a, raMeToreHes3a, aMOpUOTreHe3a, MOCTIMOPHOHAIIBHOTO Pa3BUTHS,
pa3MHOXEHHUS,  WHAWNBUAYATBHOTO  pPa3BUTHUA  OpraHu3mMa  (OHTOTeHe3a),
B3aMMOJICUCTBYS TEHOB, TE€TEPO3UCa, HCKYCCTBEHHOTO O0TOOPA;

YMEHUE YCTaHaBIIMBATh B3aMMOCBSI3M MEXIy OpPraHOWJIAMH KIETKH U WX
GyHKIUSIMH, CTPOCHHEM KJIETOK PAa3HBIX TKAHEW W WX (YHKIHUSIMH, MEXITY
opraHamMu M CHCTEMaMU OpPraHOB Yy pACTEHUH, >KMBOTHBIX M YEJOBEKa U HUX
GyHKIMSIMHE, MEXIY CHUCTEMaMHM OpPraHOB M WX (PYHKIUSMHU, MEXKIY 3Taramu
oOMEHa BEIIECTB, dTalaMH KJIETOYHOTO ITMKJIA 1 KU3HCHHBIX IUKJIOB OPTaHU3MOB,
sTanamMu 3MOPUOHAIBHOTO PA3BUTHS, TEHOTHUNOM U (DEHOTUTIOM, (PEHOTHUIIOM U
dbakTopamu cpenbl OOUTaHUS;

YMEHUE BBISBJIATh OTIMYMUTENbHBIE MPU3HAKU KUBBIX CUCTEM, B TOM UHCIE
pacTeHUH, )KUBOTHBIX U YEJIOBEKA,;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OWOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIUKY IS JOKAa3aTeIbCTBA POJCTBA OPTaHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIIII;

yMEHHUE peniaTh OMOJOTUYECKUE 3a7a41, BBISBISITH TPUUUHHO-CIICICTBEHHBIC
CBSI3M MEX]y UCCIIeTyEMbIMU OMOJIOTUYECKUMHU MPOIECCAMU U SIBIICHUSAMH, JIE1aTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUH TIOJTYYCHHBIX PE3YyJIbTATOB;

YMEHUE BBIMOJHATh JTA0OpATOPHBIE W TpaKTUYECKHe paboThl, COOII0IATh
npaBuia npu pabore ¢ yueOHbIM U Ta00PaTOPHBIM 000PYI0BAaHUEM;

YMEHUE BBIJIBUTAaTh THUIOTE3bl, MPOBEPITh HUX OSKCHEPUMEHTAIbHBIMU
cpencrtBamu, (GOPMYIUPYS IElIb WCCICIOBAHUS, AaHATW3UPOBATH IOJyYCHHBIE
pPE3yNbTaThl U ACNIATh BHIBOIBL;

YMEHHE Y4YacTBOBaTh B Y4EOHO-HMCCIICIOBATEIILCKONM paboTe Mo OHOJIOTHH,
HKOJIOTUU W MEIUILUHE, MPOBOJAMMON Ha 0a3e HIKOJbHBIX HAY4YHBIX OOIIECTB, U
nyOJMYHO  TPEACTABIIATh  IOJYYCHHBIE  PE3yJbTaThl HAa  yYCHHYECKHX
KOH(epeHUUsX;

yMEHHE OIICHWBATh JTUYECKHE aCIeKThl COBPEMEHHBIX WCCIICIOBAHUN B
00J1acTH OMOJIOTUN ¥ MEAUITMHBI (KIIOHUPOBAaHKE, NICKYCCTBEHHOE OTUIOJI0OTBOPEHUE,
HaIpaBJICHHOE U3MEHEHNE TeHOMA U CO3/JaHUE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIECTBIATh OCO3HAHHBIA BBHIOOp Oyayied npodeccuoHaIbHOU
JIEATeIbHOCTU B 00JIACTH OMOJIOTHH, MEIUIIMHBI, OMOTEXHOJIOTMHU, BETCPUHAPUH,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MPOMBIIIIEHHOCTH, YIITyOIaTh MO3HABATEIbHBIN
WHTEPEC, HAMPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH npodeccun u
NPOJOJDKEHHE  OMOJOTHYecKoro o0pa3oBaHMs B OpraHu3alUsX CpeaHero
po¢eCCUOHAIILHOTO U BBICIIIETO 00pa30BaHUs.



[IpenmMeTHble pe3yabTaThl OCBOEHUsI yueOHoro mpeamera «buonorus» B 11
Kjlacce NOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OWOJOTHUM B CHCTEME
€CTECTBEHHBIX HayK, B (OpPMHPOBAHHWU COBPEMEHHON €CTECTBEHHO-HAYyYHON
KapTUHBI MHUpA, B TO3HAHUM 3aKOHOB MPHUPOJABl U PEIICHUH DKOJIOTHYECKHUX
npoOJjieM 4YeJIOBEYECTBA, a TAaKXKE B PEIICHUU BOMPOCOB PAlMOHAILHOIO
MPUPOJIOTNIOIB30BaHUS, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUSI K MPUPOJIE,
OOIIECTBY, YEIIOBEKY, O BKJIAJE POCCHUCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OHMOJIOTHH,

YMEHHUE BIAJIETh CUCTEMOM OMOJIOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
OMpeNeNieHUs] M TIOHMMAHHWE CYIIHOCTA OCHOBOIIOJAraroluXx OHOJIOrMYeCKUX
TEPMUHOB W TIOHATHHA (BHI, dKOCUCTeMa, Omocdepa), OMOIOTHUECKHE TEOpUU
(aBomronionHas teopust Y. JlapBuHa, CHHTETUYECKAs TEOPHS DBOJIOIMH), YICHUS
(A. H. CeBepiioBa — 0 myTsX U HampaBieHusx 3Bomtonnu, B.M. Bepnajackoro — o
ouocdepe), 3akoHbl (reHeTuueckoro paBHoBecus Jx. Xapau u B. BaiinOepra,
3apoapimieBoro cxoxacrBa K. M. boapa), mpaBuna (mmammyma HO. Jlunbwuxa,
AKOJIOTMYECKON NHUpaMuJibl 3HEpPruM), rumnore3sl (runoreza «vupa PHK» V.
['unbepra);

YMEHHE  BJIQJETh  OCHOBHBIMU  METOJaMH  HAy4YHOrO  ITO3HAHWUS,
UCIOJIb3yEeMbIMHU B OMOJIOTUYECKUX MCCIIEIOBAHUAX KUBBIX OOBEKTOB U IKOCUCTEM
(omucaHue, u3MepeHue, HaOII0JIEHUE, SKCIEPUMEHT), CIOCOO0aMU BBISABJICHUS U
OLICHKH aHTPOIOTE€HHBIX U3MEHEHUH B PUPOJIE;

YMEHUE BBIJICIATh CYIIECTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
HPKOCUCTEM U Ouochepbl, CTAOMIU3UPYIOIIETO, ABUXKYIIETO M Pa3pbIBAIOLIETO
€CTECTBEHHOT0 0TOOPa, aJUIOMATPUUECKOTO U CUMIIATPUYECKOTO BUA000pa30BaHUs,
BIUSHUS  JBWKYIIUX  CHJ  DBOJNIOIMM  HAa  reHOGOHA  TIOMYJISIUH,
MPUCTIOCOOJICHHOCTH OPTraHu3MOB K cpejie 0OWTaHMs, YepeOBaHUs HaIllpaBICHUMN
ABOJIIOIMH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUH B 3KOCHCTEMAX;

YMEHHME YCTaHABJIMBaTh B3aUMOCBS3M MEXKY IMPOIECCaMH HBOJIOIUH,
JBIKYIIMMHM CUJIAMH aHTPOMOreHe3a, KOMIIOHEHTaMU Pa3JIMYHbIX 3KOCUCTEM HU
MPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISBISATH  OTJIMYMUTENbHBIE  MPU3HAKU  KUBBIX  CHCTEM,
MIPUCITIOCOOJICHHOCTh BHUJIOB K Cpejlie OOWTaHUs, aOMOTHYECKHUX M OMOTHYECKUX
KOMIIOHEHTOB ~ JKOCHUCTEM, B3aMMOCBSI3€ OpraHM3MOB B  COOOILECTBAX,
AHTPONOTEHHBIX U3MEHEHHUM B DKOCUCTEMAX CBOCU MECTHOCTH;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIINE aPTYMEHTHI, OWOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl I0Ka3aTeJIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPTaHU3MOB U CPEJibl OOUTAHMS, €MHCTBA



YEeIIOBEUYECKUX pac, HEOOXOAMMOCTH COXpaHEHHsl MHOrooOpas3usi BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI MPUPOJIBI M UETIOBEYECTRA;

yMEHHUE peliaTh OMOJOTUYECKUE 3aa41, BHISBISITH TPUUUHHO-CIICICTBEHHBIC
CBSI3M MEX]1y UCCIIETyEMbIMU OMOJIOTUYECKUMHU MPOIECCAMU U SBJIICHUSIMHU, JI€TIaTh
BBIBOIBI ¥ TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJHATh JIA0OPAaTOPHBIE M IpaKkTUYECKHe padoThl, COOJ0ATh
npaBuiia Mpu padboTe ¢ yueOHBIM U J1aOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPITh WX OSKCIEPUMEHTAIBHBIMU
cpencrtBamu, GOpMYIUpPYs Iellb KCCIEIOBAaHUS, AaHATU3UPOBATH IOJYyUYECHHbIE
pe3yNbTaThl U AeNIaTh BHIBOJbL;

YMEHHE Y4YacTBOBaTh B y4EOHO-HMCCIIEIOBATEIILCKOM paboTe Mo OuoJIoruw,
DKOJIOTUU W MEIUIIMHE, MPOBOJAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATH  MOJYYEHHBIE  PE3yJbTaTbl HAa  yYEHHYECKHX
KOH(EPEHITUSIX;

yMEHHUE OIEHUBATh THIOTE3bI M TEOPUH O TIPOUCXOKICHUHN JKU3HU, YEITOBEKa
U YEJOBEUYECKUX pac, O MPUYHMHAX, MOCIEACTBUSIX U CHOCO0ax MpeAoTBpaIleHUs
rio0aabHBIX H3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyayiied npodeccuoHanbHON
NESATENHLHOCTH B 00JIACTH OMOJIOTUH, SKOJIOTUU, IPUPOIOTIONB30BAHUS, MEAUITUHBI,
OMOTEXHOJIOTUM, TICUXOJIOTUM, BETEPUHAPHUH, CEIbCKOTO XO3AWUCTBa, MHUIIEBON
MIPOMBINIUICHHOCTH, YIJIyOJISITh TIO3HABATEIbHBIH WHTEpPEC, HaNpaBJICHHBIN Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIICH  Tpodeccuu U TPOJOIIKEHUE
OMOJIOTUYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPOPECCHOHAIBHOTO U
BBICIIIET0 00Opa30BaHUsI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uu¢posbie)
Ne i/m Kourpoabnusie IIpakTnyeckue
NporpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTsbI pecypenI
1 buonorus kak Hayka 1
2 JKuBbIe cCTEMBI U X U3y4YCHHE
3 buonorus knetku 0.5
4 XuMHUecKask OpraHu3aius KIeTKH 10
5 Ctpoenue 1 pyHKIUH KIETKH 8
6 OOMeH BellecTB U IpeBpalleHUe YHEPTUU B 9 1
KJIETKe
7 Hacnencreennast nunpopmanus u 9 05
peanm3anys e€ B KIIeTKe
Ku3HeHHBIN IIUKI KIETKU 6 1
9 Crpoenue 1 pyHKIMHU OpraHU3MOB 17 1.5
10 Pa3MmHOX€EHME U pa3BUTHE OPTaHU3MOB 8 1.5
1 I'eneTrka — Hayka O HACJIEICTBEHHOCTH U 5 05
W3MEHYNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 I'eneTnka yenoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buotexHonorus u cuHTeTUYECKAsk OMOIOTUS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I1I0 [TIPOTPAMME

102

13



11 KITACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uudpoBbie)
Ne i/m Konrpoasnsie IIpakTHyeckue
NpOorpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
1 3apoXk/IeHUE U Pa3BUTHE 3BOIOLIMOHHBIX 4
NpeCcTaBIeHUI B OMOJIOTHH
Mukpo3Boitonus 1 €€ pe3yabTaTbl 14 2
MakposBoronus 1 €€ pe3yinbTaThl 6
[TpoucxoxaeHne u pa3BUTHE )KU3HU Ha
4 P 8 P 15 15
3emiie
5 IIponcxoxaeHne 4eI0BeKa — aHTPOIIOTEHES 10 1
DKoJIOrusl — HayKa O B3aUMOOTHOIICHHAX
6 OpPraHU3MOB U HaJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karoleu cpenoi
7 OpranusMmsl U cpesia OOUTaHUS 1.5
8 DKOJIOTHSI BUAOB U MOMYJISIIIUI 0.5
OKosiorus coo0IIecTB. DKOJOTHUECKUE
9 H 12 0.5
CHCTEMBI
10 Bbuocdepa — rimobanbHast sKocucTEMa
11 UYenoBek M OKpyxarolas cpeia
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 7.5






IHHOYPOYHOE INTAHUPOBAHHUE
10 KITACC

Ne

. Tema ypoka

buonorus kak KOMILJIEKCHAs HayKa U KaK
4aCTb COBPEMCHHOI'O O6H.[CCTBa

JKuBEIE CHCTEMEI U UX CBOMCTBA

KoanuecTBo yacos

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHH S

JJIeKTPOHHBbIE
uugposbie
o0pa3oBaTe/bHbIE

pecypchl

ypOBHeBaSI opraHu3anus )KUBBIX CUCTCM

HcTopust OTKPBITHS U U3YYEHUS KIIETKU.
Knerounas teopus

MeTo1bl MOJNIEKYISIPHOM U KIIETOYHOH
ouonoruu. [Ipakruyeckas padora
«3yueHne MeTo10B KIETOYHOM
ouosoruu (xpomarorpadus,
anektpodopes, muddepeHnrarTbHoe
ueHtpudyruposanue, [1L[P)»

6 XHWMHYECKUH COCTAB KIETKH

MuHepasbHbIe BEIECTBA KICTKH, HX
Ouosiornueckas poJib

Opranuyeckue BellecTBa KIeTKH —
oenku. Jlaboparopnas pabota
«O6Hapyx’eHHne OEJIKOB C IOMOIIBIO
KauyeCTBEHHBIX PEAKLIAI»

CoiicTBa, knaccuduxaiys u GyHkuuu
O€JIKOB

0.5

0.5



10

11

12

13

Oprannueckue BeniecTBa KJIETKH —
YTJIEBOIBI

OpraHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU —
JIMITU ABI

Hyxneunossie kucnotsl. [IHK u PHK.
JlabopatopHas pabota «lccnenoBanue
HYKJICMHOBBIX KHUCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3UYHBIX OPTaHU3MOBY

Crpoenue u pynkiuu ATOD. Jlpyrue
nykineozuarpudocparer (HTD)

0.5

14

15
16

CexBenupoBanue JIHK. Meroabt
TCHOMUKH, TPAHCKPUIITOMUKH,
MIPOTEOMHUKHU. METOIbI CTPYKTYPHOU
ouosiorun

MeTo1bl CTPYKTYPHOM OHOIOTHH

Tune! kietok. [IpokapuoTnyueckas KieTka

17

CrtpoeHue 3yKapuOTHYECKON KIETKH.
[IpakTuueckas pabora «3yueHue
CBOMCTB KJIETOUHON MEMOpPaHbI»

0.5

18

19

20

[ToBepXHOCTHBIN anmapaT KJIETKU

OnHOMEMOpaHHBIE OPraHOUIBI KIIETKH.
[IpakTrueckas padota «M3ydenue
JIBYDKEHUSI [IMTOILIA3MbI B PACTUTEIIBHBIX
KIIETKaX>

[ToryaBTOHOMHBIE OPTaHOUIBI KJIETKU:
MUTOXOHJIpUH, MIacTusl. JlabopaTtopHas
pabota «/ccnenoBanue miazMonnsa u
JIETNIa3MOJIH3a B PACTUTENBHBIX KIETKAX)

0.5

0.5



21
22

HememOpanHbie OpraHouibl KIETKA

Crpoenue u pyHKIUH s71pa

23

CpaBHUTEIIbHAS XapaKTEPUCTHKA KIETOK
sykapuort. JlabopaTopHas pabora
«M3ydeHue cTpoeHHsI KJIETOK Pa3TUnIHBIX
OpPTaHU3MOBY»

0.5

24

25

26
27
28

ACCUMWIISITIAS ¥ TUCCUMIISIINS — JIBE
CTOpOHBI MeTabomm3Ma. Turbel oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yueHne KaTATMTHIECKON aKTHBHOCTH
(dbepMeHTOB (Ha IpuMepe aMuiIa3bl WU
KaTaJasbl)»

@epMEHTAaTUBHBIN XapaKTep peakui
KJIETOYHOTO MeTabou3Ma. JlabopaTopHas
pabota «M3ydyeHue GpepMeHTaTUBHOTO
paclienieHus epoKCuia BOI0poa B
PacTUTENBHBIX U )KUBOTHBIX KIJIETKAX)
benku-akTuBaTOpHI U OENKNU-UHTHOUTOPHI
ABTOTpO(HBIN TUIT 0OMEHA BEIIECTB

dotocunres

0.5

29

XemocwuHtes. JlaboparopHas pabora
«CpaBHeHue TporieccoB (poTOoCHUHTE3a U
XEMOCHHTE3a

0.5

30

AHa’poOHBIe OpraHu3Mbl. Bus
Oposkenust. JlabopaTopHas pabora
«CpaBHEHHE TIPOIIECCOB OPOKEHUS U
JIBIXQHUSD)



AdpOoOHBIE OPraHU3MBL. DTaIbI

31 SHEPTEeTUYECKOr0 OOMEeHa
DOHeprust MeMOpPaHHOTO IPaJUEeHTa

32 npoToHOB. Cunte3 AT®: pabora
npoToHHON AT®-cuHTa3bI

33 Peakiiun MaTpU9IHOTO CHHTE3a

34 Tpanckpunus — MaTpU4HbIA CHHTE3
PHK

35 Tpaucnsiiust u e€ 3Tarnbl

36 Konnposanue amunokucior. Poib
prubocoM B OMOCHHTE3E OemKa

37 Opranuzanusi TeHOMa y IPOKapuoT U
9YKapHOT

38 MornexyssipHble MEXaHU3Mbl SKCIIPECCUU
T€HOB Y DYKapHOT
Bupycsl — BHEKIIETOUHBIE (POPMBI KUZHU

39 1 o0JMTaTHBIC MapasuThl. [IpakTudeckas 0.5
pabota «CozaHre MoJeNIu BUPYyCca»

40 BupycHsle 3a005eBaHus yeoBeka,
YKUBOTHBIX, PACTCHUI

41 HanortexHonoruu B 6M0JIOTUU U
MeIUIIHE

42 JKU3HEHHBIN UK KIETKH

43 Matpuunsiii cunte3 JHK
Xpomocomsl. JlabopaTtopHast pabota

44 «M3yueHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOIpenapaTax»

45 JleneHue KICTKH — MHTO3



Tunel knerok. Kapuokunes v IUTOKUHES.
JlabopaTtopHas pabota «Habmronenue

46 MHUTO32a B KJIETKaX KOHYMKA KOPEIIKa JIyKa 05
(Ha TOTOBBIX MUKpOIIpENapaTax)»

47 Peryisanus :kM3HEHHOT O LIUKJIA KIIETOK

48 Opranmsm Kak eIMHOE 11EI0e

49 Txanu pacrenuii. JlJaboparopHas pabota 05
«/3y4eHne TKaHEW pacTEHUI» '
TxaHu ’KMBOTHBIX U YEJIOBEKA.

50 JIaGoparopHas pabota «/3yueHue TkaHei 0.5
KUBOTHBIX)»
Opransl. CucTteMbl OpraHoB.

51 JlaGopartopHas padota «/3yuenue 0.5
OpraHOB LIBETKOBOT'O PACTCHUS)

52 Ormopa Tena opraHu3MOB

53 JIBr>KeHHE OpraHu3MOB

54 [uranue opranu3MoB

55 [TuTanne MO3BOHOYHBIX KUBOTHBIX.
[InmeBapurenbHas CUCTEMA YEJIOBEKa

56 JIpIXxaHue OpraHu3MOB

57 JlpIxaHue MO3BOHOYHBIX JKUBOTHBIX H
9eJIoBeKa

58 TpancnopT BemecTB y opraHiu3MoB

59 KpoBeHocHas crcTemMa Mo3BOHOYHBIX
KHUBOTHBIX U YEJIOBEKa

60 Brienenue y opraHuzMoB

61 3amuTa y OpraHu3MoB



62

NMMmyHHas cucTeMa 4einoBeKa

PaznpaxuMocTb U perynsuus y

63
OpPraHUu3MOB
64 I'ymoparnbHast perysius 1 SHIOKpUHHAS
crcTeMa JKUBOTHBIX U YeJIOBEeKa
65 ®opMbl pa3MHOKEHUSI OPTaHU3MOB
66 [TonoBoe pa3zMHOXeEHUE
67 Meiio3
I'ameTorenes. O6pa3oBaHue U pa3BUTHE
68 NOJIOBBIX KJEeTOK. JIabopaTopHas pabora 05
«M3ydenue cTpoeHHs MOJIOBBIX KJIETOK Ha '
TOTOBBIX MHUKpOIIpenapaTax»
69 WuauBuyanbHOE pa3BUTHE OPTaHU3MOB
— OHTOI'€HE3
20 3akiiajika OpraHoB M TKaHEH U3
3apO/IbIILIEBHIX JTUCTKOB
Poct u pa3BuTHE KUBOTHBIX.
7 JlaboparopHas pabota «BeisiBICHHE 05
IIPU3HAKOB CXO/ICTBA 3apOJbIILIEH
MTO3BOHOYHBIX JKUBOTHBIX)
Pa3smMHOKEHME U pa3BUTUE PACTCHUM.
79 JIaboparopHas pabota «CtpoeHue 05
OpPTaHOB Pa3MHOKEHHUS BBICIITHX
pacTeHuin»
73 HcTopus CTaHOBJIEHUS U Pa3BUTHS
TeHETUKH KaK HayKu
74 OCHOBHbBIE IOHATHSI U CUMBOJIBI 05

reHetuku. JlabopatopHas pabora



«/Ipo3oduina kak 0OBEKT reHETUYECKIX
HCCIIEIOBaHUI»

3aKOHOMEPHOCTH HACIICIOBAHUS
MpU3HAKOB. MOHOTHOpUIHOE
ckpemmBanue. [Ipakrudeckas pabora

75 " 1 0.5
N3yueHue pe3ynbTaToB
MOHOTUOPHJHOTO CKPEIIUBAHUS Y
npo3oduter”

76 [{uronoruyeckre OCHOBBI 1
MOHOTHOPHUIHOTO CKPEIIUBAHUS

77 AHanuzupyloniee CKpeuuBaHue. 1
Henosnnoe nomuanpoBanue
JuruOpuaHoe cKpelBaHue.

78 [IpakTrueckas padota «M3ydenne 1 05
PE3yNbTAaTOB TUTHOPUIHOTO '
CKpEIIMBAaHUA Y IPO30(DUITBDY

79 [{utonoruyeckre OCHOBBI TUTHOPUTHOTO 1
CKpEIIMBaHUS

80 CuernieHHOE Hacle0BaHUE TPU3HAKOB 1

81 XPpOMOCOMHasI TEOPHS HACJIEICTBEHHOCTH 1

82 I'eneruka mona 1

83 I'eHoTun Kak 1enoCTHas cucTeMa 1

84 I'eHeTMYECKUIT KOHTPOJIb Pa3BUTH 1
pacTeHuH, )KUBOTHBIX U YEJIOBEKA

85 N3MeHUYnBOCTH MTpU3HAKOB. BHibl 1
W3MEHYMBOCTH

86 MoaudukanroHHass K3MEHYUBOCTh 1



87

88

89

BapuanunoHHBIN psii U BaApUALIMOHHAS
kpuBas. JJaboparopHas padota
«MccnenoBanne 3aKOHOMEPHOCTEN
MOAU(PUKAITMOHHON U3MEHUYNBOCTH.
ITocTpoenne BapualiMOHHOTO psifa U
BapHallMOHHON KPUBOM»

I'emoTnnuueckass U3MEHUYNBOCTb.
KoMOunaTHBHAs N3MEHYMBOCTE

MyTannoHHast U3MEHYUBOCTD.
[IpakTuyeckas pabora «MyTtanun y
po30( Ikl (Ha TOTOBBIX
MHKpOIIpenaparax )

0.5

0.5

90

91

92

93

94

95

3aKOHOMepHOCTI/I MYTAallMUOHHOI'O
mpomnecca. ONUTreHETHKA U SITUTSHOMHUKA

I'eneruka yenoseka. [IpakTnueckas
pabota «CocTaBieHue U aHan3
POAOCIOBHOM

MeTtoasl MEIUIIMHCKON T€HETUKHU

3HaueHue MEIUIMHCKON T€HETUKU B
NpeaOTBPAIICHNUU U JICHCHUU
FeHeTUYECKHX 3a00JIeBaHMi YeI0BEeKa

OCHOBHBIE TTOHATHS CENEKIUH.
JlabopartopHas pabota «3ydeHue copToB
KYJBTYPHBIX PACTEHUN U TTOPOJT
JIOMAIIIHUX KUBOTHBIX)

MeToapl CEIeKIIMOHHOM pabOTHI.

JIaGoparopHas pabota «3yuenue
METOJOB CEJIEKIIUN PACTCHUI»

0.5

0.5

0.5



JIOCTHKEHHUSI CEJIEKIIUU PACTCHUN U

96 XKUBOTHBIX. [IpakTHueckas padoTa 1
«IIpuBuBKa pacTeHHID»

97 CoxpaHeHue, U3y4yeHHEe U UCIIOIb30BaHHE 1
TCHETHYECKUX PECYPCOB
buoTexHoorus Kak Hayka u 0Tpacib

98 npou3BojCTBa. [IpakTuyeckas pabora 1 0.5
«M3yuenne 06beKTOB OMOTEXHOIOTUID)

99 OCHOBHBIC HAINPaBIICHUS] CHHTCTUYECKOH 1
ounosorun

100 XpoMoCcOMHasi M TeHHAsI MH)KEHEePHs

101 MenuimacKkre OMOTEXHOJIOT I

102 NtoroBslii ypok 1o Kypcy

OBIIEE KOJIMYECTBO YACOB IIO 102 135

I[TPOTPAMME




11 KITACC

Kouan4yecTBo yacos JJIeKTPOHHbIE
Ne Hara uupposbIe
n/n Tema ypoxa Bcero Konrpoapibie  Hpaktirieckite H3ydeHusi oOpa3zoBaTe/bHbIC
padoThI padoThI pecypesr
1 OBomormonHas teopust Y. Jlapsuna 1
5 JBHKyIlHMe CHIIbI 3BOJIFOIMA BUAOB 110 Y. 1
[apBuny
3 Bbopn0a 3a cymecTBoBaHue, 1
€CTECTBEHHBIN U UCKYCCTBEHHBIH 0TOOP
4 DopMHUpPOBAHUE CUHTETUYECKON TEOPUU 1
SBOJIIOLIAA
5 DTanbl HBOIOIMOHHOTO Mpolecca: 1
MUKPO3BOJIIOLUS U MAKPOIBOJIIOLIHS
6 [Tonynauust — 3J1eMEeHTapHas €IUHULA 1
SBOJIIOLUA
3aKOH r€HeTUYEeCKOro paBHOBecHs JK.
7 Xapnu, B. BaitnOepra. JlabopaTtopnas 1 05
pabota «BpIsiBIeHIE H3MEHUNBOCTH Y '
ocobeil 0JTHOro BUIa»
8 DneMeHTapHbIe (PaKTOPHI ABOTIOIIUN 1
9 OS¢ ekt ocHoBarens. dpdexrt 1
OYTBUIOYHOTO TOPJIBIIIKA
10 Murpauuu. M301014 NOIYJISLIMIMA: 1
reorpadudeckas, OnoJoruaecKas
11 EctecTBeHHbII 0TOOP — HaIpaBIISIIOIINN 1

(hakTOop IBOJIIOITUU




12

13

14

[TonoBoii oT6Op

[Tprcnoco01eHHOCTh OPTaHU3MOB KaK
pe3yabTaT MUKPO3BOIIOLHH.
JlaGopatopHnas pabora «3yuenue
apoMop$030B U UANOANANITALUN Y
pacTeHUN U KUBOTHBIX»

[Tpumeps! npucnocobaeHuit y
OpraHu3MoOB: MOP(}OJIOTHYECKHE,
¢dusnonoruyeckue, GHOXMMUYECKHUE,
noBeeHyeckue. Jlaboparopuas pabora
«IIpucnocobnaeHunst OpraHu3MoB U X
OTHOCHUTEIIbHAs 11e1eco00pa3HOCTh)»

0.5

0.5

15

Bun, ero kxputepuu u CTpyKTypa.
Jlaboparopnas pabota «CpaBHeHUE
BUJIOB 110 MOP(OJIOTUYECKOMY
KPUTEPHIO»

0.5

16

17

18

19

20

21

Crpykrypa BUJa

Bunoo6pas3oBanue kak pe3ynbrar
MUKPO3BOIIOLUU

CBsI3p MUKPO3BOJIIOLIMH U
AIUIEMUOJIOTUN

Makpossomtonus. [laneonTtomornyeckue
METO/bI U3YUEHHUS IBOTIOIUN
buoreorpaduyeckue MeToabl U3ydeHUs
ABOJIIOLIMU

OMOPHOTIOTHYECKUE U CPABHUTEIBHO-
MOP(OJIIOTHUECKHE METO Il N3YICHHUS
HBOJIIOLIUU




MonekynspHO-TEHETUYECKUE,

22 OMOXMMHMYECKHE U MaTeMaTH4YEeCKHe
METOJTbI U3YUCHHSI IBOTFOIIUN

23 OO1u11e 3aKOHOMEPHOCTHU HBOJIOLMH

24 AnantuBHas paauarusl.
HepaBHOMEpPHOCTH TEMITOB IBOJTFOIIHH

o5 HayuHble TUIIOTE3bI POUCXOKICHUS
KU3HH Ha 3emiie

26 JloHaydHbIe IPEACTABICHUS O
3apOKICHUH KUZHU

97 OCHOBHBIE 3Tanbl HEOPTaHUYECKON
HBOJIIOIMH

28 ['urnoTesbl 3apOKACHUS )KU3HU
HcTopust 3eMau 1 METOMBI €€ U3yUCeHHS.

29 JlaboparopHas pabota «3ydeHue u 05
OTHCaHNE UCKOTIAEMbIX OCTaTKOB '
JIPEBHHUX OPTaHU3MOB)

30 HauanbHble 3Tansl OpraHndeckou
IBOJTIOIUH

31 DBOIONNS DYKAPHOT
OCHOBHBIE 3TaIlbl SBOJIOIHH

39 pacturenbHoro Mupa. [Ipaktudeckas 0
pabota «M3y4uenne ocoOeHHOCTEH &
CTPOCHHS PACTCHHUH Pa3HBIX OTJCIIOB)

33 OCHOBHBIE 3TaITbl YBOIOIUH KUBOTHOTO

Mupa




OBoronus )KUBOTHBIX. [IpakTnyeckas

34 pabota «3yyenue ocoGeHHOCTEH 0.5
CTPOCHUS TIO3BOHOYHBIX KHUBOTHBIX)»

35 Pa3BuTue *)u3HU Ha 3eMiie 1O paM U
nepuoaam

36 MaccoBble BBIMUPaHUS —
HKOJIOTMYECKHE KPU3UCHI MPOIILIOTO

37 CoBpeMeHHbII 3KOJOTHYECKHM KpU3HC,
€ro 0co0EHHOCTH

38 CoBpeMeHHasi cucTeMa OpraHuYecKoro
IIPOLIOTO

39 OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI
OpraHU3MOB

40 AHTpOIIOJIOTHS — HayKa O YeJIOBEKe

a1 PasButue npeacrasieHuit o
MPOMCXOXKACHUH YeJIOBEKa
MecTo uenoBeka B CHCTEME
opranudeckoro mupa. Jlaboparopnas

42 pabora «3yuenue ocoOeHHOCTEH 0.5
CTPOCHUS CKelleTa YellOBeKa, CBA3aHHBIX
C TIPSIMOXOXKICHUEM»

43 JIBIKyIIIHME CHITBI aHTPOIIOTECHE3a

44 CooTHoleHne OUOIOrHYECKUX U
COLIMAJILHBIX (PaKTOPOB B aHTPOIIOT€HE3E

45 OCHOBHbIE CTaJIMM AHTPOIIOTEHE3a

46 [TaneoreHeTrka M majaeoreHOMHKA

47 OBOJIIOLMS COBPEMEHHOTO YEJIOBEKA



48

49

50

Yenoseueckue pacel. [Ipaktudeckas
pabora «/3ydyeHue 3KoI0rndeckux
aJanTalyi 4eJI0oBeKay
Me:xucuuIuIMHapHbIe METOBI
aHTPOIOJIOTUU

3apoKICHUE U Pa3BUTUE PKOJIOTHHI

0.5

51

Mertoab! skonoruu. JlabopaTopHas
pabora «l3ydeHue MeTo10B
HKOJOTUYECKUX MCCIEeOBAHUI

0.5

52

53

3HadeHUE YKOJIOTHUSCKUX 3HAHUI JJIA
YCJIO0BCKAa

Okosornveckue pakTopsl

54

Abnotnueckue (axkropsl. CBeT Kak
sKosiornueckuit pakrop. JlabopaTopHas
paboTa «BrlIsBIIeHIE IPUCTIOCOOTCHUIA
OPTaHU3MOB K BIIMSIHUIO CBETa»

0.5

55

56

57
58

Abuotnueckue paxkropsl. Temmeparypa
KaK IKOJIOTHYECKUN (PaKTop.
JlaGopaTtopHnas pabota «BrisiBieHne
MIPUCTIOCOOJICHUI OPTaHNU3MOB K
BIUSTHUIO TEMIIEPATypPhD»
AbuoTtnueckue axkropsl. Bnaxxnocts
KaK KOJIOTHYECKUN (paKTop.
JlaboparopHas paboTa « AHATOMUYECKUE
0COOEHHOCTH PacCTEHHH U3 Pa3HbIX MECT
oOuTaHUS

Cpenpl 0OMTaHUsI OPTaHU3MOB

buonornueckue puTMbl

0.5

0.5



59

Kuznennsie GpopMbl OpraHu3MOB

60 buotnyeckue pakTops
3HaucHUe OMOTHYECKUX B3aUMOICHCTBUM

61 JUTSI CYIIIECTBOBAHUS OPTAaHU3MOB B CpeJie
oOuTaHUS

62 DKOJIOTUYECKHE XapaKTEPUCTUKU
OIS K
OCHOBHBIE TIOKA3aTEJIN MO YJISIHH:

63 YHCIIEHHOCTD, TNIOTHOCTh, BO3pACTHAs U
M0JIOBasi CTPYKTYpa
OCHOBHBIE TIOKa3aTeJIN TMOMYJISIIHHN:

64 POXKIaeMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPALIUN

65 DKoorndeckast CTpyKTypa MOIYJISIAN

66 JluHaMuKka IOMyJISAIUH U €€ PeryIsius

67 KpuBbie pocTa YMCICHHOCTH TOMYJISIIHN.
KpuBbie BEDKUBAHUS
DKoJioruueckas HMIlIa BHA.

68 JlaboparopHas paboTa 05
«[TpucrnocobIeHus ceMsiH pacTeHUI K '
pacceseHuIo»

69 Bun kak cucrema nomynsiuit

20 3aKOHOMEPHOCTH ITOBEJCHUS M MUTPALIAN
’KHUBOTHBIX

71 Coo0111ecTBO OpraHu3MOB — OHMOIIEHO3

72 DKOCHCTeMa KaK OTKPBITasi CHCTEMa

73 KpyroBopot BemecTB ¥ MOTOK SHEPTUH B

9KOCHCTEMC



74

OcHOBHBIC TTOKA3aTEIN YKOCHCTEMEBI

75 DKOJIOTUYECKHUE MUPAMMUJIBI

76 N3menenust cooOIIECTB — CYKILIECCUU
[TpupoaHbIe 3KOCHCTEMBI. DKOCUCTEMBI

77 03€ep U peK. DKOCUCTEMBI MOpeH U
OKEaHOB

78 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI
TYHJIP, JIECOB, CTENEH, MyCTHIHB

79 AHTPOTIOreHHBIE YKOCHCTEMBI
Ypboskocucremsl. [IpakTrueckas pabota

80 «M3yueHue u onvcanue 0.5
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aMMOJICHCTBHI OpraHU3MOB
B DKOCUCTEMaX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHAN

82 pa3HBIX TUIOB Ha CyOOpraHU3MEHHOM,
OpraHU3MEHHOM, TOMYJISIIIHOHHOM U
HKOCHCTEMHOM YPOBHSIX

83 buocdepa — oOuieruianerapHas
o0oouka 3emiu

84 Yuenue B. W. Bepnaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouochepsl

86 KpyroBopotsl BemiecTs u
OMOTEOXUMHUYECKUE ITUKITBI

87 3oHanpHOCTH OHMochepsl. OCHOBHBIE

OMOMBI CyIIN



88

YcroitunBocTh 6HoCcheps

89 DKOJIOTUYECKHE KPU3HUCHI U UX TIPUUHMHBI

90 BosnelicTBue uenoBeka Ha onochepy

o1 AHTpONOreHHOEe BO3/IEUCTBHE Ha
PACTUTENbHBIA U KUBOTHBIN MUP

92 OxpanHa mpupoIBI

93 OCHOBHBIE IPUHIIMIIBI YCTOHYHUBOTO
Pa3BUTHA YEIIOBEUECTBA U TIPUPOJIBI
ParronansHO€ IpUpPOAONOIL30BAHUE U

94 COXpaHeHHe OMOJIOTMYECKOTO
pasHooOpa3us 3emiau

95 O6061menue no Teme « MUKPOIBOTIOIUS
U €€ pe3yNbTaTh»

96 O606menne no Teme «IIpoucxoxaeHne
Y pa3BUTHE XKU3HHU HA 3eMIIe»

97 O606mmenue no teme «IIpoucxoxaenue
YeJIOBEKA — aHTPOTIOT€HE3)

08 O0o00mIeHne 0 TeMe «DKOJIOTHS — HayKa
0 B3aMMOOTHOUIICHHUSAX OPTaHU3MOBY

99 O606menne o Teme «OpraHu3mMsl U
cpema oOuTaHU

100 O60061eHue o TeMe «DKOJIOTHUS BUIOB U
MOMYJISILIAN»

101 O6006menue o reme «buochepa —
rio0ajibHasi SKOCUCTEMay

102 WtoroBslii ypok 1o Kypcy




OBILEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102

7.5






YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

* buonorus, 10 knacc/ [Taceunnk B.B., Kamenckuit A.A., Py6ioB A.M. u npyrue;
non peaakiueit [laceunuka B.B., AkumonepHoe o6mectBo «3mareabcTBo
«IIpocsemienue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., PyouioB A.M. u
npyrue; nox pegakuueit [laceunuka B.B., AkiimonepHoe o011ecTBo

((HBI[&TCJIBCTBO «HpOCB@HICHI/IG»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

https://edsoo.ru/mr-biologiya/

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

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






