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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ydeOHOMY mnpenmery "buomorus" (manee - Ouojorusi) Ha
YpOBHE cpefHero oodimiero oOpa3oBaHus pa3paboTaHa Ha ocHoBe dDeneparbHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit Deaepamumy,
OI'OC COO, Konuenuuu mnpenojaaBaHus ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUM (PenepanbHoil paboueit mporpaMMbl BOCIIUTAHUS.

VYueOnbpiii npeamer «buonorus» yrayon€éHHoro ypoBHs u3ydenus (10-11
KJIACChI) SBJISIETCS OJHUM W3 KOMITOHEHTOB TMpenMeTHOU oOmactu «EcTecTBeHHO-
HayuHble npeaMeTb». CornacHo nojoxkeHusM @I'OC COO npodunbHbIE yueOHbIE
OpeIMeThl, H3y4yaeMble Ha YIJIyOJIEHHOM ypOBHE, SBISIOTCA  CIOCOOOM
mubdepennmaniy  oOy4eHHs] Ha YPOBHE CpEIHEro oO0IIero oOpa3oBaHUs U
NpU3BaHbl 00ECMEYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIKUM, CpPEIHUM
o01IKUM, CpeaHUM TTPOPECCUOHATIBHBIM U BBICIITUM oOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 O3TUX Y4yeOHBIX TNPEIMETOB JOJKEH ObITh OpPUEHTHUPOBAH Ha
NPUOPUTETHOE PEIICHHE 00Pa30BaTENbHBIX, BOCIHUTATEIBHBIX M PA3BUBAIOIIUX
3a/a4d, CBS3aHHBIX C MPOQOpUEHTAUEd OOYyJaIomUXCs W CTUMYJIHPOBAHHUEM
WHTEpeca K KOHKPETHOM 00JacTH HAy4yHOIr'0 3HAHUS, CBSI3aHHOIO C OMOJIOTHEH,
MEAUIMHOM, SKOJIOTHUEH, TICUXO0JI0THEN, CIOPTOM HJIK BOEHHBIM JIETIOM.

[Iporpamma no yueGHOMy nipeameTty "buonorus" qa€r npeacraBiaeHUE O TEH
U 3aJayax U3ydeHus: yuyeOHoro mpeamera «buonorus» Ha yriyOJ€HHOM YpOBHE,
onpezenser o00s3arenbHOe (MHBApUAHTHOE) TNPEIMETHOE COJIEpKaHHEe, €ro
CTPYKTYPUpOBaHME TIO pa3feliaM W TeMaM, paclpeiesieHue T0 Kiaccam,
PEKOMEH/IyeT TIOCIEAOBATEIbHOCTh HM3yYeHUs Y4YeOHOro maTepuana ¢ y4EToM
MEXIIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro IpoIllecca,
BO3PACTHBIX 0OCOOEHHOCTEN o0y4daromuxcs. B mporpamMe mo 6Moioruu peaau3oBaH
MPUHIIUI PEEMCTBEHHOCTHU C H3y4YEHHEM OMOJIOTMH Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBaHus, Onaromaps YeMmMy MpPOCMATPUBAETCS  HANpPaBICHHOCTh  Ha
MOCJIEAYIONIee pa3BUTHE OWUOJOTMYECKUX 3HAHWM, OPUEHTHUPOBAHHBIX Ha
dbopMupoBaHUE  €CTECTBEHHO-HAYyYHOTO  MHPOBO33PEHHMsS,  IKOJIOTHYECKOTO
MBIIIJIEHUS, PEACTABICHUH 0 37I0pOBOM 00pa3e KU3HH, HAa BOCIIUTAHUE OEPEKHOTO
OTHOIIIEHUS K OKPYXAIOIIel MPUPOTHOH cpene. B mporpamme mo OHoorun Takxke
MOKa3aHbl BO3MOXHOCTHM ydeOHOro rmpeamera «buosjorus» B peanusaiuu
tpeboBanuii ®I'OC COO K MIaHUPYEMBIM JUYHOCTHBIM, METANpPEIMETHBIM U
IPEIMETHBIM pe3yibTaTaM 00y4deHus u B JOPMUPOBAHIN OCHOBHBIX BHJIOB Y4€OHO-
MO3HABATEIbHON JEATETbHOCTA OOYYAIOUIUXCSA 10 OCBOCHHUIO COJAEPKAHUS
OMOJIOrMYECKOro 00pa30BaHUs HA YPOBHE CPEAHETO 0011ero 00pa3oBaHuUs.

VYueOnbiii npeamer «buonorus» Ha ypoBHE cpeaHero ooiero o0pa3oBaHMs
3aBepiaeT OMOIOruIecKoe 00pa3oBaHME B IIKOJIE M OPUEHTUPOBAH HA PACIIIMPEHUE
U YIIIyOJICHHE 3HAHUI 00yJaIOMNUXCs O )KUBOUM MPUPOJIC, OCHOBAX MOJICKYJISIPHOU 1



KJIETOYHOUM OMOJI0TUM, SMOPUOJIOTUU U OMOJIOTUU PAa3BUTHS, TCHETUKU, CEIICKIIUH,
OMOTEXHOJOTUH, SBOJIOIIMOHHOTO YYEHUS U IKOJIOTHH.

N3yyenue yueOHoro mpeamera «buosorus» Ha yriiyOJIeHHOM YpOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYYaIOIIUMXCS K TMOCIEIYIOMIEMY IOJYYCHHIO
Ouosormyeckoro  o0Opa3oBaHusi B By3aX M OpPraHM3allUsX  CpPEIHEro
npodeccroHaabHOro oopazoBanus. OCHOBY €ro cojiepKaHusl COCTaBIISIET CUCTEMA
OMOJOTUYECKUX  3HAHUW, TMONYYEHHBIX TIPU HU3YYECHUH  OOYy4YarOIIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JelIoB OMOJOTMH HAa YPOBHE OCHOBHOI'O
obuiero obpazoBanusi, B 10—11 knaccax 3Tu 3HaHHUA TOJNy4arOT pa3BuTHe. Tak,
pacHIMpeHbl W YIIIyOJieHbl OMOJOTMYECKHWE 3HAHUS O PACTEHUSIX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME 4YeIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX >KHU3HHU,
JOTIOJTHUTENIBHO BKIIFOUEHBI OMOJIOrMYECKHE CBEICHUS MPUKIAHOIO U TOMCKOBOTO
XapakTepa, KOTOPbIe MOXXHO HCIIOJIb30BaTh KaK OPUEHTHUPHI JJIsi MOCIETYIOLIEro
BbIOOpa mpodeccun. Bo3moxkHa Takxke HMHTErpamnus OMOJIOTMYECKHMX 3HAHUNA C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TOJYYCHHBIMU OOYUYAIOIMIMMHUCS TMPU H3YyUYECHUHU
busnku, XumMun, reorpaduu 1 MaTEMaTUKH.

CrtpykTypa nporpammsl 1o ydyeOHOMY mnpeamery '"buonorusa" orpaxaer
CUCTEMHO-YPOBHEBBIM ¥ JBOJIOIMOHHBIA TMOAXOAbl K M3YUYEHUIO OHOJIOTHH.
CornacHo UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE ISl )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3AlMH, 3BOJIOLMN OPraHUYECKOro MUpa Ha 3emiie,
coxpaHeHusi OMOJIOrH4YecKOro pazHooOpasus mianeTsl. Tak, B 10 kiiacce u3ydaroTcs
OCHOBBI MOJIEKYJISIPDHOM U KIJIETOYHOM OHWOJOTMH, AMOPUOJIIOTMH U OUOJIOTHH
Pa3BUTHS, TEHETHUKNA W CEJICKIIMH, OWOTEXHOJOTHU W CUHTETUYECKON OWOJIOTHH,
AKTYaJIM3UPYIOTCSl 3HAHUA OOydYaroluxcsi 1o OOTaHWKE, 300JI0TMH, AHATOMUH,
¢uznonoruu yenoseka. B 11 knacce u3ydaroTcsi 3BOIIOIMOHHOE YYEHHUE, OCHOBBI
9KOJIOTHH M y4eHHUe o ouocdepe.

VYueOnpiii mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
00y4aroMIMMHUCST OMOJOTMYECKUX TEOPUM U 3aKOHOB, UJEH, MPUHIIMIIOB U MpPaBUI,
JIekKALUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUU O
CTPOCHHM, MHOT0O0Opa3MM M OCOOEHHOCTSAX KIETKH, OpraHu3Ma, MONyJsLuy,
OMOIIeHO03a, YKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHKEHHUAX, COBPEMEHHBIX
UCCIJIEIOBAHUAX B OUOJIOTMH, MPUKJIAJAHBIX aCTIEKTaX OMOJIOTMYECKUX 3HAHUM. [[1s
pa3BUTUS M TOAJIEP)KAHUS MHTEpeca OOydalluxcs K OMOJOTMU Hapsiay co
3HAYUTEIBLHBIM 00BEMOM TEOPETUYECKOT'0 MaTepuaja B COAEPKaHUH MPOTPAMMBbI
1o OMOJIOTUU TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIEHUS W Pa3BUTHUSA
TOU WJIK MHOM 00J1aCTH OHMOJIOTMH, BKJIAJIOM OTE€YECTBEHHBIX U 3apYOEKHBIX YUEHBIX
B pEIlICHHE BAXKHEUIINX OMOIOTHYECKUX U IKOJIOTMYECKUX MPOOIIeM.

Lenps uzyuenus yueoHoro npeamera «buonorus» Ha yriyOnéHHOM YypOBHE —
OBJIaJICHHE  OOYy4YalOIIMMHUCS  3HAHUSAMU O  CTPYKTYPHO-(YHKIMOHAIBHOU



OpraHW3allid JKUBBIX CHCTEM pAa3HOTO paHra ¢ TNPHOOPETCHHE YMEHHI
UCTIOh30BaTh ATH 3HAHUS B (POPMHUPOBAHUM MHTEpEca K ONpene’EHHON 00JIacTH
npodeccuoHaIbHON JIeATETbHOCTH, CBSI3aHHOM ¢ Ouojoruei, win K BBIOOpPY
y4e0HOTO 3aBEeICHUS JIJISI TPOIOJDKEHUS OMOJIOTHYEeCKOT0 00pa3oBaHUS.

Joctwxkenne 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha
yrayOaE€HHOM YpOBHE 00€CNeYMBAETCS PEIICHUEM CIEAYIOIINX 3a/1a4:

OCBOCHHE O0YYArOITUMUCS CUCTEMBbI OMOJIOTMYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IpaBHUiIaX, COCTABIIAIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHUPA; O
CTPOEHHH, MHOrooOpa3uu U OCOOCHHOCTSX OMOJOTrMYECKUX CHCTeM (KJIEeTKa,
OpraHu3M, MOMyJISALNs, BUI, OUoreoreHo3, ouocdepa); 0 BELIAIOMINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIICIOBAHUSAX B OMOJIOTHH;

O3HAKOMJIEHHE OOYyYaloIMXCs C METOJAaMU TO3HAHHs >KUBON TNPUPOIBL:
UCCJIEIOBATEILCKUMH  METOJaMU  OHMOJOTMYECKUX HayK (MOJIGKYJISpHOH W
KJICTOYHOM OMOJI0THH, SMOPHOIOTUH B OMOJIOTUN Pa3BUTHS, TEHETHKH U CETICKITUH,
OMOTEXHOJIOTUM W CHHTETUYECKONW OWONOTUH, TAJICOHTOJIOTUH, JKOJIOTHH);
METOJIaMH CaMOCTOSTEIHHOTO TPOBEJACHUS OWOIOTHYECKUX HCCIEIOBAaHUN B
nabopatopud W B mpupoje (HaONIOAEHHE, W3MEpPEHHE, HKCIIEPUMEHT,
MOJICJINPOBAHUE);

OBNaZicHHEe OOYYalOIMMHUCS  YMEHHUSIMU: CAMOCTOSTEIbHO  HAXOAWTb,
aHAJIM3UPOBATh W HCIIOJNB30BATh OHMOJOTHMUYECKYI0 HH(OPMAIMIO; IOIH30BATHCS
OMOJOTUYECKON TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTaHABIMBATH CBS3b MEXIY
pa3BUTHEM OHOJIOTMM ¥  COITMATBHO-PKOHOMUYECKUMH U  JKOJIOTUYECKUMH
npobjieMaMu YeIOBEYECTBA; OIICHUBATH IOCIEACTBHS CBOEH NEATEIBHOCTH IIO0
OTHOIIICHUIO K OKpYXKalIleld NpUpOAHON cpeae, COOCTBEHHOMY 370pOBBIO U
3I0POBBIO0  OKPYKAIOIIUX  JIIOJIEH; OOOCHOBBIBaTH W COOJIOJATh  MEphI
npodunakTuku MHGEKIIMOHHBIX 3a007eBaHNi, MpaBUia MOBEACHUS B MPUPOJIEC U
oOecrieyeHus: 6€30MaCHOCTU COOCTBEHHOM MKU3HEIEATEIbHOCTH B UPE3BbIYANHBIX
CUTyallusIX TPUPOJHOTO W TEXHOTEHHOTO  XapakTepa, XapaKTephu30BaTh
COBPEMEHHBIC HAYYHbIC OTKPBITHS B 00JIACTH OMOJIOTHH;

pa3BUTHE Y 00YUAIONMUXCSI HHTEIUICKTYAIBHBIX U TBOPYECKHUX CIIOCOOHOCTEH B
NpoIlecCe 3HAKOMCTBA C  BBIJAIOIIUMHUCS OTKPBITUSAMH W COBPEMEHHBIMHU
UCCJIEIOBAHUSAMH B OHMOJIOTHH, PEUIAEMBIMU €10 MpoOjeMaMu, METO0JIOTHEe
OMOJIOTUYECKOTO UCCIIEIOBAHUS, TPOBEICHHS SKCIIEPUMEHTAIBHBIX HCCIICOBAaHUM,
penieHusi OMOJIOTMYECKUX 3a7ad, MOJETUPOBAHUS OUOJIOTHYECKUX OOBEKTOB W
IPOIIECCOB;

BOCIIUTaHUE y 00yYarouuxcsl IEHHOCTHOTO OTHOIIEHHUS K JKUBOW MPUPOE B
IIEJIOM M K OTJICTbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUECKOH,



TCHETHYECKOM IPAaMOTHOCTH, OOIIIEH KYIbTYphI IIOBEICHUS B PUPO/IS; MHTETPAIlUN
€CTECTBEHHO-HAYYHBIX 3HAHH;

npuoOpeTeHre  OO0y4aloIMMHUCS ~ KOMIIETEHTHOCTHM B pallMOHAIBHOM
IPUPO/IOTIONIH30BAHUH (COOIIOICHHE TIPABIII TIOBEICHHSI B IPUPOJIE, OXPAHBI BUJIOB,
JKOCHUCTEM, OHoc(ephl), COXpPAaHEHUHM COOCTBEHHOI'O 3J0pPOBbSI M 3JI0POBbS
OKpYXXaromux Jrojied  (coOmrogeHuss Mep npodwiakTuku — 3a0o0JieBaHUM,
oOecrieyeHue OE30MaCHOCTU JKU3HENEATEIbHOCTH B YPE3BBIUAWHBIX CHUTYaIUAX
NPUPOAHOTO H  TEXHOTGHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BAHUS
OMOJOTUYECKUX 3HAHWA U YMEHUH B MTOBCEIHEBHOMN KU3HU;

CO3JaHMEe  YCIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpa  OOyYaIOIIMMHCS
VHIUBUIYyaTbHON oOpa3oBaTeIbHON TPAeKTOPUH, crocoOCTBYrOIIEH
NOCTEAYIONeMy NPOPECCHOHANBHOMY CaMOOMPECICHNI0, B COOTBETCTBHH C
WHIVBUYaTbHBIMU HHTEPECAMH B TIOTPEOHOCTSIMH PETHOHA.

OO61iee yuCiIO YacoB, OTBEICHHBIX Ha M3y4YE€HHE OMOJIOTMU Ha YriyOJIeHHOM
YpOBHE CpeliHero obmiero oopa3zoBanus, cocraiser 204 gaca: B 10 kimacce — 102
yaca (3 gaca B Hefento), B 11 kimacce — 102 gaca (3 yaca B Heenio).

Ot16op opraHuzanMoOHHBIX (HOPM, METOJOB U CPEACTB OOyUECHHS OUOJIOTHUU
OCYHIECTBIISIETCS. ¢ YYETOM CHEIU(UKH €ro COJAEp>KaHWs U HAMpaBIEHHOCTH Ha
NPOJOJKEHUE OHMOJIOTHYECKOTO O0pa30BaHWsS B  OpPraHU3ANMSIX CPEIHETO
npoQeCCUOHATBLHOIO U BBICIIETO 00pa30BaHUS.

O0s13aTeNnbHBIM YCIIOBUEM MPU 00YUYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YpPOBHE
ABJISIETCSI TIPOBEJICHHME JA0OpPAaTOPHBIX M MpakTH4eckux padoT. Taxxke yuactue
O00yYaroNIMXCs B BBIMOJTHEHUH TMPOSKTHBIX M Y4EOHO-MCCIEAOBATEIHLCKUX PaldoT,
TEMaTHUKa KOTOPBIX OMPENEIICTCS yIUTEIeM Ha OCHOBE MMEIOIITUXCSI MaTepUaATbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COJAEP XAHME OBYUYEHUA
10 KJIACC

Conepxanue mpoOrpammebl, BBIAEIECHHOE KYpCcu8oM, HE BXOAUT B IPOBEPKY
rocyaapcTBeHHou uroropoit arrectanuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHHas OMOJIOTHSI — KOMIUIEKCHasi Hayka. KpaTkast uctopusi pa3BUTHS
Ouosornu.  buonoruueckue HaykM W U3y4aeMble UMM TIPOOJIEMBI.
dyHaamMeHTadbHbIe, TPUKIATHbIE W TIOMCKOBBIE HAy4HBIC HCCICIOBaHUS B
OMOJIOTHH.

3HaueHue O6WoNIoruu B (POPMUPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAYUYHOU
kaptunbl mupa. [lpodeccun, cBsizanHble ¢ Ouosiorued. 3HaueHHEe OUOJIOTUU B
NPAaKTUYECKON JIEATEIbHOCTH 4YEJOBEKAa: MEAULUHE, CEIbCKOM XO3SICTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOIBI.

JdeMoHCTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, V.
lapsen, I'. Mengens, B. 1. Bepnanckuu, U. I1. [Tasnos, . 1. Meunukos, H. W.
Basunos, H. B. Tumodeen-Pecorckuii, [Ix. Yorcon, ®@. Kpuk, JI. K. benses.

Tabmuupel u cxembl: «CBsi3pb OMOJOrMK C APYrMMH Haykamm», «Cucrema
OMOJOTUYECKHUX HAYK).

Tema 2. 7KuBble cucTeMbl M UX U3YyY€HHUE

XKuBble cucTemMbl Kak TpeaMeT wu3ydeHusi Ouonoruu. CBOMCTBA >KHUBBIX
CHCTEM: €IMHCTBO XHMHYECKOr0 COCTaBa, JUCKPETHOCTb M ILEJIOCTHOCTb,
CJIOXKHOCTh U YIOPSAIOYEHHOCTb CTPYKTYPhI, OTKPBITOCTh, CAaMOOpPTAaHMU3ALM,
CaMOBOCIIPOU3BEAEHUE, PA3IPaKUMOCTh, HK3MEHUNBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd >KUBBIX CHUCTEM: MOJEKYJSIPHBIM, KIIETOYHBIM,
TKaHEBBIH, OpraHU3MEHHBI, MONYJISIHUOHHO-BUI0BOM, 3KOCUCTEMHBIN
(OuoreoueHoruueckuit), oOuochepusiil. Ilpoueccel, NpoucXOAsSIIUE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KKUBOro. Ku3Hb Kak (opMa CyIIecTBOBaHUS
Marepuu. Hayku, nzydaroiye >KuBble CUCTEMbI Ha Pa3HbIX YPOBHSIX OpraHU3AINU.

N3yuyenue xuBbIX cucteM. Meroael Ouonornyeckord Hayku. HaOmronenwue,
U3MEPEHUE, DKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanu3. [IoHsATHE O 3aBUCHUMOI 1
He3aBUCUMOW mnepemeHHOM. IlmaHupoBanwe »skcnepumenTa. I[locTaHoBka U
npoBepka rumnote3. HyneBas runores3a. [lonstre BHIOOPKU U €€ JOCTOBEPHOCTH.
Pa3bpoc B Ouonormueckux JaHHbIX. OlEHKa JOCTOBEPHOCTH MMOJTYYEHHBIX
pesyabTartoB. [IpUuuHBI UCKaOXKEHUS PE3YyNbTATOB JKcrnepumeHTa. [loHsTue
CTaTUCTUYECKOTO TECTA.

JdeMoHCcTpanuu



Tabmuupl U cxembl: «OCHOBHBIE TpPHU3HAKU >KU3HW», «buonmornueckue
cucrteMmbD», «CBOWCTBAa KUBOW MATEpUN», «YPOBHU OpPraHU3alvd >KUBOHN
npupoab», «CTpoeHue KUBOTHOM KIETKW», «TKaHM MKUBOTHBIX», «CHCTEMBI
OpPTraHOB 4YEJIOBEYECKOro opranmsmay, «buoreornenos», «buocdepa», «Meroab
V3YUYCHUS )KUBOU MTPUPOIBI».

Ob6opynoBanue: 1abopaTopHOEe 000pYyI0BaHUE AJI TPOBEICHUS HAOIIOICHUH,
VU3MEPEHUM, IKCIIEPUMEHTOB.

IIpakTnuyeckas padora «lIcnonp3oBaHuME pPa3IWYHBIX METOHNOB IIPH
WU3YYEHUH J)KUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — crpykrypHO-QYHKIIMOHAIbHAS eAMHUIIA >KuBoro. Kcropus
OoTKpbITUs KieTKH. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHbIE TOJIOXKEHUSI COBPEMEHHOM KJIETOUHOMN
TEOPUHU.

MeTonbl  MOJEKYJSIPHOM M KJIETOYHOW  OWOJIOTMH:  MHKPOCKOMUS,
xpomatorpadus, MeKTpodope3, METOJ MEUYEHBIX aTOMOB, auddepeHnmanTLaoe
HEeHTpUPYrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢huxcuposanHvix
K1emok. DIEKTpOHHasi MUKpockonusi. Koughoxanvuas mukpockonus. Bumanvhoe
(npusicuznenHoe) uzyueHue Kiemokx.

JdemoHcTpanuu

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

Tabmuiel u cxembl: «CBETOBOM MHKPOCKOMY, «DJIEKTPOHHBIM MUKPOCKOID,
«HMcTopust pa3BUTHS METOA0B MUKPOCKOITUI.

OO6opynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIpENnaparbl pPacTUTENbHbIX,
KUBOTHBIX U OAKTEPHUATbHBIX KIETOK.

IIpakTnueckas padora «/3ydyeHne MeETONOB KJIETOYHON OWOIOTHU
(xpomatorpadusi, asyekrTpodope3, audpdepeHuIrAIbHOE UEHTPUPYTUPOBAHUE,
[T1IP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XUMHAYECKHN COCTaB KJIETKU. Makpo-, MUKPO- M YIbTPAMHUKPO3JIEMEHTHI.
Bopa u e€ posib kak pacTBOpUTENS, peareHTa, y4acTue B CTPYKTYPUPOBAHUY KIIETKH,
TeIUIoperyasiuuu. MuHepaabHbIe BEUIECTBA KIETKH, UX OHoIornyeckas poib. Poib
KaTUOHOB U AHUOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKH. buonmornueckue mnoiaumepsl. benkw.
AMUHOKHUCTIOTHBIN cocTaB 0enkoB. CTPYKTypbl OeakoBoi Moisiekysnbl. [lepBudHas
CTpYKTypa Oenka, MenTujaHas CBs3b. BTopuyHas, TpeTU4Hasi, YeTBEPTHUUHAS
cTpyktypsl. Jlenarypamus. CsoiictBa OenkoB. Kiaccudukamuss — OenKoB.
buonornueckue ¢pyHxium 0eaKkoB. [lpuonsi.



YraeBonsl. MOHOCaxapuabl, TUCAXAPUIBI, OJIMTOCAXAPUABI U TTOJIUCAXAPUIBI.
O6mwmii 1maH cTpoeHus U (PU3MKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonoruueckre GyHKIMH YTIIE€BOOB.

Jlumuaet. 'uapodunsHO-rHAPOdOOHBIE cBOMcTBA. Kitaccudukarys mumumos.
Tpurnunepuasl, Qochonunuasl, BOCKH, cTepouibl. buonormyeckue GyHKIMH
aunuaoB. OO1Me CBOMCTBA OMOTOrMYECKUX MEMOpaH — TeKy4ecThb, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, TTOJYITPOHUIAEMOCTb.

Hyxneunoseie kucnorsl. JJHK u PHK. CrpoeHune HYKIEHMHOBBIX KHUCIOT.
Hyxneorunpl. [punuun kommuiementapHoctu. I[lpaBuno Yapradda. Crtpykrypa
JIHK — nBoitnas cniupanib. Mectonaxoxaenue u ouonornueckue pynkiuu JJHK.
Bunsr PHK. ®ynkiuu PHK B knetke.

Crpoenue monekynsl AT®. Makposprudeckue cBsizu B mosekyiae ATO.
buonornyeckue pynkunn AT®. BoccTraHOBIIEHHbIE IEPEHOCYUKHU, UX (DYHKIIMH B
Kietke. /pyeue nykneozuompughocghamol (HT®D). CexsenupoBanue JJHK. Memoow:
2EHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHas Ouosorusi: OMOXUMHUYECKHE U OMO(pHU3UYECKre UCCIeTOBAHMS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYpbl OuoMonekyl. Mooderuposanue
CMPYKMypsl U QYHKYUl OUOMONEKYN U Ux Komniekcos. Komnvromephwiti ousaiin u
opeanuyecKuil Cunme3s OUOMONEKYI U UX HENPUPOOHBIX AHATO208.

JdemoHcTpanuu

[Toptperst: JI. [Tonunr, x. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, O©.
Conrep, C. IIpy3unep.

Junarpammbl: «Pacrpenenenne XuMAYeCKUX 3JIEMEHTOB B HEXKUBOU ITPUPOAELY,
«Pacripenenenne XMuMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOAEN.

Tabmuupel u cxembl: «llepuoanydeckass TadIUIA XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHue MoOJeKyJbl BOIbI», «BemecTtsa B cocraBe Opranu3aMoB», «CTpoeHHe
MOJIEKYJIbl  Oenka», «CTpyKTyphl O€NKOBOW MOJEKyIbl», «CTpOoeHHE MOJEKYI
yrieBoioB», «CTpoeHne MOJeKyJl JIMNUAOBY», «HyKIIEMHOBBIE KHCIIOTBI»,
«Ctpoenne Monekysibl ATO».

OO6opynoBaHue: XuMUYECKas 1Mocyia u 000pya0BaHuUE.

JladbopaTopHas padora «O0HapykeHHEe OEIKOB C MOMOIIBIO Kau€CTBEHHBIX
pEAKIUIA.

JlabopaTopHas padora «/cciienoBaHne HyKIEMHOBBIX KUCIIOT, BbIIEJIEHHBIX
U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOBY.

Tema 5. CTpoeHue nu QyHKIUM KJIETKH

Tumel KIETOK: JdykapuoThyeckas U Ipokapuorudeckas. CTpyKTypHO-
GbyHKIIMOHAIbHBIE 00PA30BAHUS KIIETKHU.



CrtpoeHnue npokapuoTuueckoi kiuetku. Kiierounas creHka 6akTepuil 1 apxei.
Oco0eHHOCTH CTpOEHMsI TeTepoTpoHONM U aBTOTPOPHON NPOKAPHUOTUYECKUX
KJIETOK. MecTo U poJib MPOKapuoT B OMOIIEHO3aX.

Crpoenne 1 GyHKIIMOHUPOBAHKUE dyKapUOTHUECKON KieTku. [1nazmarnueckas
MeMOpaHa (miazmanemma). CTpykTypa Iia3mMaThuueckoil MemOpanbl. TpancmopT
BEII[ECTB Uepe3 MmIa3MaTuIecKyro MeMOpany: naccuBHbIN (nuddy3us, odnerdéHHas
mubdy3ust), akTUBHBIA (NMEPBUYHBIA W BTOPUYHBIM aKTUBHBIM TPAHCIIOPT).
[TomynponumaeMmocTs MeMOpanbl. PaboTa HaTpuii-KaaueBoro Hacoca. JDHIOLUUTO3:
NUHOIMTO3, parouutos. Jk3o1uTo3. Knerounas crenka. CTpykrypa U GyHKIIUMU
KJIETOYHOM CTEHKHU pacTeHH, rpuoOoB.

Huromna3zma. [{uto3ome. IluTockener. [[BmxeHnune nuromiazMbl. OpraHouabl
kJeTkd. OTHOMEMOpaHHbIE OPraHOU b KIETKHU: dHAoIUIa3MaTnyeckas cetb (I11C),
anmapatT [onblku, JnU30COMBI, HX CcTpoeHue u (GyHKIUU. B3anmocBszb
OJTHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpoeHHEe TpaHyISIPHOIO0 PETHKYJIyMa.
Mexanusm nanpasnenus 6enxog ¢ IIIC. Cunte3 pacTBOpuMbIX OenkoB. CuHTE3
KJIETOYHBIX MeMOpaH. ['ankuii (arpanyJisipHblii) 3HI0IIa3MaTUYECKUN PETUKYITYM.
Cekperopnas ¢ynkuust annapara ['onbixu. Moouguxayus benxoe 6 annapame
Tonvoorcu. Copmuposka 6enkos 6 annapame [onvodcu. TpaHCTIOPT BEIIECTB B
KiIeTke. Bakyonu pacturenbHbiX Ki1eTok. Kierounsiii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOWABl  KJIETKH:  MUTOXOHJAPUU,  IUJIACTUJIBIL.
IIpoucxoorcoenue mumoxonopuii u niacmuod. Cumouozenes (K.C. Mepesckosckuii,
JI. Mapeynuc). CtpoeHre u (YHKIIMM MHUTOXOHIpUN W 1actul. llepBuunsle,
BTOPUYHBIC U CJIOKHBIC IIACTUABI (DOTOCHHTE3UPYIOIMINUX DYKAPUOT. XIIOPOIUIACTHI,
XPOMOIUIACTHI, JIEUKOIUIACTHI BHICIINX PACTEHUM.

HememOpanubie opranouabl kieTku CTpoeHue M (PyHKIUU HEMEMOpPAHHBIX
OpraHOUJI0B KJIETKHU. PuGocomsr. IIpomescymounvle Quramenmol.
MuxkpodunamenTsl. Axmunogvlie Mmuxpoguramernmyl. MplllIeUHbIE  KIIETKH.
Axmunosvie KOMNOHEeHmMbl HeMbluleuHblx Kiemok. MukpoTpyoouku. KnetouHslit
neHtp. CTpoeHHE W JABWKEHUE KIYTUKOB M pecHUYeK. MUKpOTpyOOUKHU
muroruiasmel.  Llentpuons. benku, accoyuuposannvle ¢ MuxpoguiameHmamu u
muxpompyodoukamu. MomopHvie 6enku.

SAnpo. O6onouka siApa, XpOMAaTUH, KapHOIUIa3Ma, SJPBIIIKH, UX CTPOCHUE U
bynkuuu. Snepubiii  OenkoBblii Marpukc. IIpocTpaHCTBEHHOE pPacTOIOKEHHE
XpoMocoM B HHTephazHOM sape. Idyxpomamun u cemepoxpomamut. benku
XpOMaTHHA — THUCTOHBI. /J[unamuka s0epHOU 006010uKu 6 mumose. AHoephbiil
Mpancnopm.

Kinerounsie BrimtoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KJIETOK IYKapHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOM).

JdemoHcTpanuu



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

Tabmumpel 1 cxembl: «CTpoeHHE SYKApUOTHYECKOW KIeTku», «CTpoeHue
XKUBOTHOM  KiIeTkn», «CTpoeHHe  pacTUTENbHOM  KIEeTKW», «CTpoeHue
MUTOXOHIPUNY, «Sapoy, «CTpoeHne NPOKapuOTUYECKOU KIETKHU.

OO6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIIpEnaparbl pPacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpOIMpenapaThl 0aKTepUaIbHbIX KIETOK.

JlabopaTtopHas paGora «lI3ydeHHe CTPOEHUS KIETOK Pa3JIMYHbIX
OpraHU3MOBY.

IIpakTnyeckas padora «/3yueHne cBOMCTB KJIETOYHON MEMOpPaHBI».

JlabopaTtopHas pabora «lccienoBaHue IUIa3MoivM3a M JEIUIa3MOJIM3a B
PACTUTENbHBIX KIIETKaX».

IIpakTuueckas padora «/3yueHne IBUKECHUS HTUTOILIA3MbI B PACTUTEIbHBIX
KJIETKAX).

Tema 6. O0OMeH BelIeCTB M NpeBpaLeHie JHEPIrUU B KJIeTKe

AccUMUIISATIAA ¥ TUCCUMUIIAIIMS — JIBE€ CTOPOHBI MeTaboym3ma. Tumnsl ooMeHa
BEIIECTB: aBTOTPO(MHBIM M reTepoTpodHBIH. YyacTHe KHCIOpoJa B OOMEHHBIX
npoueccax. JHepreruyeckoe oodecrnieueHue kierku: npespamienue ATD B
oOMeHHbIX Tporeccax. DepMEHTATUBHBIN XapakTep peakuuid KIETOYHOTrO
Merabonu3zma. DepMeHTbl, UX CTPOCHHE, CBOMCTBA U MEXaHHU3M JECHCTBUS.
Kodepmentsl. OTnuunsi pepMeHTOB OT HEOPTaHUYECKUX KaTanau3aTtopoB. benku-
AKTUBATOPbl M OCIKU-MHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEepMEHTATUBHBIX
peaKkimii OT pa3IMYHbIX (PAKTOPOB.

[lepBuuHBIA CHHTE3 OpraHWYECKHX BemlecTB B KieTke. DorocunHTes.
AHOKcUuceHHbIll U OKcueeHHbll (omocunmes y odaxmepuii. Ceemocodouparoujue
nUSMEeHmMbl U NUSMEHMbl PeakyuoHHo20 yeumpa. Poib XJI0OpoImiacToB B mpolecce
dotocunTeza. CBeroBas u TeMHoOBas (pasbl. Pomoovixanue, Cs., Cs. u CAM-munor
@omocunmesa. llponykTuBHOCTD (hoTOCUHTE3a. BiinsiHue pa3nuyubix GpakTopoB Ha
CKOpOCTh (poToCHHTE3a. 3HAUEHUE (DOTOCHHTESA.

XEMOCHUHTES. Pa3znoobpasue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUITUPYIOIUE OaKTEPUH, >KEIe300aKTepuH, CepoOaKTepUu, BOJOPOIHBIE
OakTepun. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHble opranu3mbl. Buasl Opoxenus. IIpoaykTel OpokeHHS M HX
UCIIOJIb30BAaHUE YENOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH M BO30YIUTEIIN OOJIE3HEH.

AspoOHBIC OpraHU3MBI. Oranbl HHEPTreTHUUYECKOTO oOMeHa.
[ToaroroButenbHbIN 3Tan. [ TMKOIN3 — OECKUCIOPOIHOE PACIICTUICHUE TIIFOKO3HI.

bronornueckoe OKUCIEHUE, WIN KIETOYHOE JAbIXaHue. Poiab MUTOXOHIpUI B
nporeccax ouonoruueckoro okucienus. Lluknuueckue peakuuu. OKUCIUTEIBHOE
dbochopunupoBanue. Iuepeus memopannozo epaduernma npomonos. Cunmes ATD:



paboma npomonnou ATD-cunmaszvl. llpeumyinecTBa a’poOHOro myTd oOMeEHa
BEIIECTB Nepel aHadpoOHbIM. DD (PEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JdemoHcTpanuu

[Toptpersi: k. Ilpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenerapar, 11. Mutuenn, I'. A. 3aBap3uH.

Tabnuuel u cxembl: «DOTOCUHTE3Y», «IHEPreTUUECKUl 00Men», «brocunres
oenkay, «CtpoeHue pepMeHTa», «XeMOCUHTE3.

O6opynoBaHue: CBETOBOH MHUKPOCKOI, OOOPYJOBaHUE IJi MPUTOTOBICHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.

JlabopatopHas padora «/3yueHne KaTaIUTUYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe amuia3bl WU KaTana3bl)».

JlabopaTtopHas pabora «M3ydyeHue (HEpMEHTATUBHOIO paCIICIICHUS
MEPOKCHU/Ia BOJOPO/Ia B PACTUTEIIBHBIX U )KUBOTHBIX KIIETKAX.

JladopaTtopHass pabora «CpaBHeHue TpolieccoB (OTOCHMHTE3a U
XEMOCHHTE3a.

JladopaTopHasi padoTa «CpaBHEHHE IIPOIICCCOB OPOKECHUS U IBIXAHHUS.

Tema 7. HacaeacrBenHast uHGopMauus U peaju3anus eé B KiIeTKe

Peakiun marpuyHoro cunres3a. [IpuHINUI KOMIUIEMEHTAPHOCTH B PEAKIMIX
MaTpUYHOTO CHHTe3a. Peanm3anus HacieacTBeHHONW mHpopMalmu. [ eHeTnyeckuit
KO, €ro cBoucrTBa. TpaHckpunuusa — wMaTpuuHbli cuHTe3 PHK. IlpmHnmmsr
TPAHCKPUIIIUU: KOMIUIEMEHTAPHOCTh, AHTHUIIAPAUICIIbBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue PHK.

Tpancnsuus u e€ srambl. Yuactue TpancnoptHbix PHK B 6uocunTese Genka.
VYcnoBuss OuocunTeza Oenka. KogupoBanue amuHOKHCIOT. Ponp pubocom B
OuocuHTe3e Oenka.

Cogpemennvie npeocmasierus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApPUOT W 3YKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy Hpokapuor. ['mmoresa
onepona (®. XKakob, XK. Mano). MonexynsipHvie mexaHuzmMbl IKCNPECCUU 2EHO8
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsi 2enog. Perynsuus 0OMEHHBIX
IPOLIECCOB B KJeTKe. KileTouHbIl roMeocTas.

Bupycer — Hekiierounbie GOpMBI JKH3HU U 00IUTraTHbIe apa3uThl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. JKusHenHbili Yuki
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, unmezpasa.

Bupycusbie 3a0omeBanus 4enoBeka, KuBOTHBIX, pacteruit. CITNJ[, COVID-19,
COITMAIbHBIE U MEIUIIMHCKUE MPOOIIEMBI.

Buoungopmamuxa: unmezpayus u ananuz b6oavuux maccusos («bigdatar)
CMPYKMYpHBIX Ouonocudeckux oannvix. Hanomexunonoeuu 6 buonocuu u meouyune.
lIpoepammupyemvie pynkyuu 6enkos. Cnocodwl 00cmasKu 1eKapcms.



JdemoHcTpanuu

[Toptpetsr: H. K. Konsuos, /. Y. IBaHOBCKUM.

Tabmunpl u cxembl: «bruocunTte3 Oenkay, «'eHeTHUECKUN KOI», «BUpPYCHI»,
«bakrepuodarm».

IIpakTnuyeckas padora «Co31aHue MOAEIH BUPYCA.

Tema 8. 7/Ku3HeHHbI HUKJ KJICTKHU

Knerounsiéi 1ukin, ero mepuoanl W perymsinua. WHrepdaza u  MUTO3.
Oco0eHHOCTH TPOLIECCOB, MpoTeKaronmx B HHTEepdase. [loaroroBka KIETKH K
neneHuto.  I[lpecunrerndeckuii  (MOCTMUTOTHYECKHUI),  CHUHTETUYECKUM U
MOCTCUHTETUYECKHUH (IPEMUTOTHUYECKHUI) MepUObl UHTEP(a3bI.

Marpuunein cunre3 JAHK — permukanms. [Ipunnunsr perumkamuu JHK:
KOMIUIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, aAHTUNAPAJIEIbHOCTb.
Mexannsm pemukanuu JIHK. Xpomocombl. Ctpoenue xpomocoM. Tenomepsl u

TeaoMepa3a. XPOMOCOMHBIM Ha0Op KJIETKM — KapuoTul. JIUIUIOUIHBIA W
rariouaHblii  Habopsl xpomocoM. ['oMomormuneie xpoMocombl. [lomoBbie
XPOMOCOMBI.

Jenenne knerku — Mmuto3. CTauu MUTO3a U TPOUCXOSIIIME B HUX HPOLIECCHI.
Tunel muto3a. Kapuokrnes u nutokuHe3. buomornueckoe 3HaueHUE MUTO3A.

Perynsiuusa mMuTOTHYECKOro 1MKIA KiIeTKU. [IporpamMmmupyemasi KieTouyHas
ruodesnp — arnomnro3.

Knerounoe smpo, xpomocombl, (yHKIIMOHAJIbHAsE T€HOMUKA. MexaHuzmol
nponugepayuu, ouppepenyuposxu, cmapenus u eubenu xiemox. «ljugpposas
K1emKa» — OuouHgopmamuyeckue mooenu QyHKYUuOHUpOBanusl Kiemxu.

JdemoHcTpanuu

Tabmunpl U cxeMbl: «OKU3HEHHBIN UK KIEeTKu», «Murosy, «CtpoeHue
xpomocomy, «Permukanus JJHK».

OO6opynoBaHue: CBETOBOM MUKPOCKOM, MUKpoOIpenapathl: «MHUTO3 B KIE€TKaX
KOpPEILKA JTYKa.

JlaGoparopHast  pabora «MI3yyeHne  XpOMOCOM  Ha  TOTOBBIX
MUKPOIIpEnapaTaxy.

JladbopaTopHas padora «HabGntoneHre MUTO3a B KJIeTKaX KOHYMKA KOpEelIKa
JyKa (Ha TOTOBBIX MUKpOIIpenaparax)y.

Tema 9. CTpoenue u GpyHKIUHM OPraHM3MOB

buonornueckoe pa3zHooOpasue OpPraHu3MOB. OHOKIIETOYHBIE,
KOJIOHHAJIbHBIE, MHOT'OKJIETOUYHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOCHUS U )KU3HEIECSITEIIHHOCTH OJTHOKJIETOYHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKJIETOYHbIE T'PUOBI, OJHOKIETOYHBIE BOJOPOCIH, IPYTrHe
npoTucThl. KolloHHanbHbIE OPraHU3MBI.



B3auMocBa3p 4acTei MHOIOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHsl WU
cucreMbl opraHoB. OpranusM Kak eIMHOe Lenoe. ['omeocras.

Tkanu pactenuit. TUTbl paCTUTENBHBIX TKAHEH: 00pa3oBaTelibHasl, TOKPOBHAS,
NpOBOAAIIAS, OCHOBHas, MexaHuueckas. OCOOEHHOCTH CTpOeHHUs, (QYHKIUH U
PACIIONOKEHUS TKAHEN B OPraHaX PaCTCHUM.

TkaHM KXUBOTHBIX U YEIOBEKA. THIIBI KMBOTHBIX TKAaHEMW: 3NUTEIHAJIbHAS,
COEMHUTENbHAs, MbllieyHas, HepBHas. OCOOEHHOCTH CTpOeHus, (PyHKUUNA U
PaCIIONOKEHUS TKAHEN B OpPraHax KMBOTHBIX U YEJIOBEKA.

Opranel. BereratnBHble W T'€HEpaTHWBHbIE OpraHbl pacTteHuid. OpraHel H
CHCTEMBI OPraHOB KUBOTHBIX U 4esioBeKa. P yHKIMNA OPraHOB U CUCTEM OPIaHOB.

Omnopa Tena opranu3zMoB. Kapkac pacreHuil. Ckenersl OJHOKIETOYHBIX U
MHOTI'OKJIETOYHBIX JKUBOTHBIX. HapyKHbII 1 BHyTpeHHUH cKeneT. CTpOEHUE U THIIBI
COCIMHEHUS KOCTEH.

JIBmokeHue  opraHu3moB.  JIBMKEHHME  OJHOKJIIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KTYyTHUKOBOE, PEeCHUYHOE. J[BMKEHHWE MHOTOKJIETOYHBIX PACTECHUM:
TPONM3MBI M HACTHH. JIBMKEHHE MHOTOKJIETOYHBIX JXKMBOTHBIX M YEJIOBEKa:
MblIlieyHas cuctema. Peduexc. CkeneTHble MBIIILBI U UX padoTa.

[Iutanue opranuzmos. IlornomieHne Bopl, YIJIIEKUCIOrO ra3a i MUHEPaJIbHBIX
BEIIECTB  pacreHusamu.  [Iuranme  KuBOTHBIX.  BHyrpumonoctHoe u
BHYTPUKIIETOYHOE nuuIeBapeHue. [IuTaHue IMO3BOHOYHBIX >KUBOTHBIX. OTHeIbl
NUIIEBAPUTENBHOrO TpakTa. llumeBapurenbHbie xkene3bl. llumeBapurenbHas
CHCTEMA YEJIOBEKaA.

Jpixanue oprann3MoB. Jlpixanue pacteruil. Jprxanne >kuBoTHIX. uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KoxkHOoe npixanue. /[prxarenbHas MOBEPXHOCTD.
XKabepnoe u n€rouHoe apixaHue. /[pIxaHne MO3BOHOUHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOLIMOHHOE  YCIO)KHEHHE CTPOEHUS JIETKMX [I03BOHOYHBIX JKUBOTHBIX.
JlpIxatenpHas CHCTeMa 4YelnoBeKa. MexXaHW3M BEHTWIALMM JETKUX Yy ITHLl U
miekonuTatouux. Perynsamnus apixanus. JprxarenbHble 00bEMBI.

TpaHcopT BeLIECTB Y OpPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancnopr BemecTB y KUBOTHBIX. KpoBeHOoCHas cucrema u €€ OpraHsbl.
KpoBeHocHass cucrema TMO3BOHOYHBIX JKMBOTHBIX M yenoBeka. Cepare,
KPOBEHOCHbIE cOCyAbl M KpoBb. Kpyrum KpoBooOpamieHus. IBOJIIOIHMOHHbIE
YCIIO)KHEHUSI CTPOCHMSI KPOBEHOCHOW CHCTEMbI IMO3BOHOYHBIX >KMBOTHBIX. Pabora
cepaua v e€ peryisanus.

Brinenenue y opranusmoB. Beienenue y pactennil. Beigenenue y )KUBOTHBIX.
CokparurenbHple Bakyonu. Opradbel BblaeneHus. @OuiubTpanus, CEKpenus u
oOpaTHOE BCACBHIBAHME KaK MEXaHU3Mbl pabOThl OpPraHoB BbljeleHHs. CBs3b
IIOJIOCTH TeJa C KPOBEHOCHOM M BBIICIUTEIBHOM CHCTEMaMU. Beiaenenue y



NO3BOHOYHBIX JKMBOTHBIX U yenoBeka. [louku. CtpoeHue u (HyHKIMOHUPOBAHHUE
Hedpona. OOpa3zoBaHUE MOUH Y YETIOBEKA.

3amura y OpraHM3MoOB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3moB. CrHopsl
OaxkTepuil ¥ UCTHI MPOCTEHIINX. 3aluTa Yy MHOTOKJIETOUHbIX pacTeHuil. KyTtukyna.
CpencrTBa nacCUBHOM U XUMUYECKOM 3aIUThl. OUTOHLIHIBI.

3amura y MHOIOKJIETOYHBIX >KMBOTHBIX. IIOKpOBBI M HMX HPOU3BOJHBIE.
3amura opranu3ma ot Oonesneil. UMMmyHHas cuctema 4denoBeka. KiueTouHblil u
TYMOpaJbHBIA MUMMYHUTET. BpoxaéHHbIi u mpuoOpeTéHHBIN crnennduyeckuit
UMMYHUTET. Teopus KIOHaJIbHO-cenekTuBHOro ummynurera (I1. Opmux, ©. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBEThI OpraHU3MOB. PoJIb BpOXKJIEHHOTO
UMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00I€BaHUM.

Pazgpaxumocte W perymsiuus y  OpraHusmoB. PasznpaxumMocts y
OJIHOKJIETOYHBIX OpraHu3MoOB. Takcuchl. Pa3ipa)xumMoCTp U peryisiiuus y paCTeHUN.
PocroBble BelllecTBa U UX 3HAYEHHUE.

HepBHast cucrema u peduekTopHas peryssiius y >XUBOTHbIX. HepsHas
cUCTEMA U €€ OTAEIbl. DBOIIOLIUOHHOE YCIIOKHEHUE CTPOEHUSI HEPBHOM CUCTEMBI Y
AKUBOTHBIX. OTIEIbl TOJIOBHOI'O MO3ra IO3BOHOYHBIX >KMBOTHBIX. Pediekc u
peduiekTopHas n1yra. be3ycioBHbIE U YCIIOBHBIE PEQIIEKCHI.

I'ymopanpHas perymnsauus W 3HAOKPUHHASA CUCTEMA YKMBOTHBIX M YEJIOBEKa.
JKene3sl 3HIOKPUHHOM CHCTEMBI M X TOPMOHBL. J[elicTBrE TOPMOHOB. B3aumMocCBA3b
HEPBHOW U SHJOKPUHHOM cucteM. ['unoranamo-runoduszapHas cucrema.

JdemoHncTpanuu

[Toptper: U. I1. [TaBnos.

Tabmuupl U cxembl: «OJHOKJIETOYHBIE BOAOPOCIN», «MHOIOKIETOUYHBIE
Bogopocian», «bakrepun», «lIpocteiimme», «OpraHbl LBETKOBBIX PAaCTEHUN,
«CucTteMbl  OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HacekoMbIx», «TkaHu pacrenuit», «KopHeBbie cuctemsl», «CTpoeHue crediisy,
«CTpoeHHE JIMCTOBOW IUIACTUHKW», «TKaHU >KUBOTHBIX», «CKEIET YelOBEKa»,
«IImmeBapurenpbHas cucrtema», «KpoBeHocHas cucrema», «JlpixarenpHas

cucTeMa, «HepBHas CUCTEMAY, «Koxay, «MBpI11euHast CUCTEMAY,
«BpimenurenbHas cucTeMay, «IHAOKPHHHas cucTeMa», «CTPOEHHUE MBIIIIBI,
«AUmmynuter»,  «KumedyHonomoctHeiey,  «CxeMa  NUTAHUS  PACTEHUI»,

«KpoBeHOCHbIE CHUCTEMBbI TIO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE TUIPHIY,
«CTtpoeHue miaHapun», «BHyTpeHHee cTpoeHue HOXKIeBOro uepmsi», «HepBHas
cuctema peio», «HepBHas cucrema Jrymku», «HepBHas ~— cuctema
npecMmbikatonuxcsi»,  «HepBHas  cucrema  nruny, «HepBHag — cucrtema
miiekonuTaronuxy, «HepBHas cucrema uenoeka», «Pediexcey.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparbl OJHOKIECTOYHBIX
OpraHU3MOB, MHUKPOIPENApaThl TKAHEH, PAKOBHUHBI MOJUIIOCKOB, KOJIJIECKIIUU



HACEKOMBIX, UTJIOKOXKHX, >KMBBIE IK3EMIUIAPbl KOMHATHBIX pAacTEHUM, repOapuu
pacTeHMi pa3HBIX OTHEJIOB, BIAXHbIC Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUJIEKIIMK OECMO3BOHOYHBIX JKMBOTHBIX, CKEJIET 4YeJIOBEKa,
000py10BaHUE JJIs IEMOHCTPAI[MU TOYBEHHOT'O ¥ BO3YIIIHOTO TUTAHUS PACTEHUH,
pacuieruieHns Kpaxmaiia U OelKoB MoJ IEUCTBHEM (PEPMEHTOB, OOOPYAOBAHUE /IS
JEMOHCTPALMU OIBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKUX, MEXaHU3Ma
JbIXaTeNIbHBIX JBUKEHHI, MOJIENIA FOJIOBHOI'O MO3Tra Pa3IMYHbIX )KUBOTHBIX.

JlabopatopHas paGora «/3yueHne TKaHEH pacTEHUI.

JlaGoparopHasi padora «3ydueHue TkaHel ) KUBOTHBIX).

JlabopaTopHas padora «/3yyeHrne opraHoB IIBETKOBOI'O PACTEHUSI».

Tema 10. PazmHokeHre U pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHUSI OpraHu3MOB: Oecrojioe (BKJIIOYash BEreTaTUBHOE) U
nojoBoe. Buael  Oecnoysioro  pa3MHOXKEHUS:  [OYKOBAaHUE,  CHOPYJISLIMS,
dbparMeHTanus, KIOHUPOBAHUE.

ITonoBoe paszmHoxeHue. IlonoBbie KieTku, win rametrsl. Meio3. Craauu
Meno3a. [loBenenne xpomocoMm B Meio3e. KpoccuHroep. bruomorndeckuii CMbICIT
M€No3a M TIOJOBOro Ipouecca. Meno3 M €ro MeCTO B JKU3HEHHOM IMKIIE
OpraHHU3MOB.

[IpenzapoasiieBoe pazputue. ['ameToreHes y »KMBOTHbBIX. [1070BBIE KENE3bI.
OGpa3oBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorene3 u oorere3. CtpoeHue
MOJIOBBIX KJIETOK.

OmogoTBOpeHHe U SMOPUOHAIBHOE pa3BUTHE JKUBOTHBIX. (CHOCOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NHauBHyallbHOE pa3BUTHE OPraHU3MOB (OHTOr€HE3). DMOPUONIOrUsl — HayKa
0 Pa3BUTUU OpPraHU3MOB. Mopghozenez — 00Ha U3 21agHbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss  mopghocenos u mooenu mopgoeenesa. Cramuum sMOpUOreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). Jlpoomenme. Tumbel  apoOieHus.
Jlemepmunuposannoe u HeoepmuHupoeannoe Opobdnenue. bracmyna, munol
onacmyn. OCoOCHHOCTH JpPOOJICHUS MIICKOMMUTAIONMIUX. 3apObIIICBhIE JIUCTKU
(ractpyssiiusi). 3akiiaJika OpraHOB U TKaHEW U3 3apO/IbIIIEBbIX JIUCTKOB. B3anumHuoe
BIMSHUE YacTell pa3BUBAIONIEroCs 3apojpiiia (dMOpUOHANIbHAS WHAYKIUSA).
3aknagka IUlaHa CTPOCHMSI KUBOTHOTO KakK  pe3ysibTaT HEpPapXHUUECKUX
B3aUMOJICUCTBUIM TE€HOB. BiusHue Ha 5>MOpPUOHAIBHOE pa3BUTUE PaA3IUYHBIX
($haKTOPOB OKPYKAIOIIEH CPEIBI.

Poct u pasButue xuBOTHBIX. [locTamOpuoHanbhbld nepuon. IIpsmoe u
HempsiMoe pas3BuTue. PaszButne ¢ wmeramopdo3oM Yy OECIO3BOHOUYHBIX U
MIO3BOHOYHBIX JKUBOTHBIX. bHOIOrMYeckoe 3HAaYE€HHE MPSMOr0 W HENPSIMOro
pa3BUTHS, UX PACIPOCTpPAHEHUE B Mpuponae. Tumbl pocta KUBOTHBIX. DakTopbI
pEryJsiy pocTa KUBOTHBIX U yenoBeka. CTaauu MOCTIMOPUOHAIBHOTO Pa3BUTHUSA



y ’KMBOTHBIX U uesioBeka. [leprnoapl oHToreHnesa yenoseka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MTPOLIECCHI.

Pasmuoxenune u pasButue pacteHuil. ['amerodur u cmopodut. Meiio3 B
KU3HEHHOM ITMKJIe pacTeHuit. OOpazoBaHue CIop B mporiecce Meiio3a. ['amerorenes
y pacrenuid. OIUIOAOTBOPEHUE U PA3BUTHUE PACTUTENIBHBIX OPraHU3MOB. J[BOMHOE
OILJIOIOTBOPEHME Y IIBETKOBBIX pacTeHuil. OOpa3oBaHuEe U Pa3BUTHE CEMEHH.

MexaHu3Mbl pEryJsluyd OHTON€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanuu

[Toptpersr: C. I'. Haamun, X. [lIneman.

Tabmuuel u cxembl: «BereratuBHOe pasMHOXeHHE», «Turbl Oecrnonoro
pasMHOXEHUsA», «Pa3MHOXEHUE XJIaMUIOMOHaAbl», «Pa3zMHOXKEHHE 3BIJICHBD,
«Pa3MHO)eHUE TUAPBDY, «Meno3y, «XpoMocoMbl», «I'amerorenes», «CtpoeHue
SIMIEKJIETKU U criepMmaTto3ousian, «OCHOBHbIE CTaauu OHTOreHesza», «lIpsmoe wu
HEIpsIMOe pa3BuTHE», «Pa3BuTHE MaHCKOro xyka», «Pa3Butue capaHumy,
«Pa3Butne nArymkn», «IBOMHOE OIUIOOOTBOPEHHUE Yy LBETKOBBIX PAaCTCHUN»,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX U JIBYAOJIbHBIX pacTeHUi», «KMU3HEHHBIN LUK
MOPCKOM KanmycCThl», « KM3HEHHBIA LUK MXay, « KU3HEHHBIN LUKJI TATOPOTHUKAY,
«OKM3HEHHBIN IIUKIT COCHBI.

OO6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKPONpPENapaThl SUIEKICTOK H
CIIEpMATO30UI0B, MOAENb «L UK pa3BUTHS JATYILIKNA.

JlaGoparopHasi padora «3ydyeHue cTpoeHUs MOJOBBIX KIETOK Ha TOTOBBIX
MUKPOIpPENnapaTaxy.

IIpakTnueckas padora «BbiABIEHHUE MNPU3HAKOB CXOJICTBA 3apObIIICH
MO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopunass padora «CTpoeHHE OpPraHOB Pa3MHOXEHHUS BBICHIUX
pacTeHun».

Tema 11. I'eneTnka — Hayka 0 HACJE€ACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoOB

Wcropust cTaHOBIEHUS U Pa3BUTHUS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€UE€CTBEHHBIX YYEHBIX B PAa3BUTHUU I€HETHUKH.
Pa6ots! H. K. KonbioBa, H. . Basusnora, A. H. benosepckoro, I'. /1. Kapnedyenko,
10. A. ®ununuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE TEHETUYECKHUE MMOHATUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIENIbHBIE TEHBI, aJbTEPHATHUBHBIE IPU3HAKH, JOMUHAHTHBIA M PELECCUBHBIN
NPU3HAK, TOMO3UTOTA, TETEPO3UT0Ta, YUCTAs! JIMHMSI, THOPUIBI, TCHOTHUII, (PEHOTHTI.
OCHOBHBIE ~ METO/ABl  TEHETHKU: THOPUIOJIOTHYECKUH,  IUTOJIOTUYECKUH,
MOJIEKYJISIPHO-T€HETHYECKHU .

JdemMoHcTpanuu



[Toptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
BaswiioB, A. H. benoszepckuii, I'. [[. Kapneuenko, 0. A. ®@ununuenko, H. B.
TumodeeB-PecoBckuii.

TaOauup! 1 cxembl: «MeToabl TeHETUKNY, «CXeMbl CKpEIIMBAHUSI.

JlabopaTtopuass padora «Jlpo3odmna Kak OOBEKT T'E€HETUYECKUX
VICCIIEIOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH

Mounorubpunnoe ckpemmuBanue. I[lepBblii 3akoH MeHnens — 3aKoH
€AMHO00pa3usi rTuOPUIOB MepBOro nokoneHus. [Ipasuno nomuHupoBanus. Bropoii
3aKOH Mengenss — 3aKOH paclLUeIUIeHUsl MpU3HaKkoB. LluTonornueckue OCHOBBI
MOHOTHOPHIHOTO CKpeUIMBaHus. [ unore3a YucToThl raMer.

AHanmsupyoniee ckpemunbanue. [I[pomexyTouHbI XapakTep HACJIEIOBAHMS.
Pacmieruienre npu3HakoB MIPU HEMTOJIHOM JOMUHUPOBAHUH.

JuruOpuanoe ckpeuuBanue. TpeTuil 3akoH MeHensi — 3aKOH He3aBUCUMOTO
HacJIeZI0OBaHUA MPU3HAKOB. [{UuTonornueckrne OCHOBBI AUTHOPUTHOTO CKPELIUBAHUSI.

Cuemennoe HacienoBanue mpusHakoB. Paborer T. Moprana. CuemieHHoe
HACJIEJOBAaHNE T€HOB, HApYUIEHHWE CLEIUICHUS MEXAY TeHaMUu. XPOMOCOMHAs
TEOpUsl HACIEACTBEHHOCTH.

I'enernka nmona. XpoMOCOMHBIM MEXAHU3M OIPEACIECHUA NOJIA. AYTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHblii M rereporaMeTHbii mos. ['eHeTmyeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HacienoBanue Npu3HaKkoB, CLETUIEHHBIX C ITOJIOM.

['enorun xak nenoctHas cucreMa. [lnenorponuss — MHOXKECTBEHHOE JIEUCTBUE
reHa. MHOXECTBEHHbIM ayienu3M. B3anMOJIENCTBUE HEAUICNIbHBIX TI'€HOB.
Kommiiementaprnocts. Onucras. [lonmumepus.

['eneTnueckuil KOHTPOIJIb Pa3BUTHUS PACTECHUN, )KUBOTHBIX U YEJIOBEKA, & TAKXKE
(U3NOTIOrNYECKUX  TPOLIECCOB, TMOBEAEHUS M  KOTHUTUBHBIX  (YHKIUIL.
['eHeTnueckue MexaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IUH
— Tapa3suT» U «XO3IUH — MHUKpoOHOM». ['eHeTmueckue acheKTbl KOHTpOJA U
U3MEHEHMsI HACJIEICTBEHHON MH(OpMAIMU B TOKOJICHUAX KJIETOK U OPraHU3MOB.

JdeMoHcTpanuu

[Toptpersr: I'. Mennens, T. Mopras.

Tabmuuel u cxembl: «llepBolif 1 BTOpoil 3akoHbl Menaensa», «Tpetuit 3aKoH
MeHnnensa», «AHanu3upymrollee CKpelnuBaHue», «HemnomHoe AOMUHUPOBAHHUEY,
«CremyieHHOe Haclel0BaHUWE TPU3HAKOB Yy Jpo3oduibl», «['eHeTnka monay,
«Kapuorunm uvenmoBeka», «Kapuotun gpozoduibr», «Kapwotum — OTHIBDY,
«MHOKECTBEHHBIN aIean3mM», «B3anMoaelicTBuE TEHOBY.

OOGopynoBanue: MojAeNb MJis JEMOHCTpPAlMud 3aKOHOB €IMHOOOpa3us
ruOpuIoB MEPBOrO0 TMOKOJIEHUWS U paclleIUIeHHs TMPU3HAKOB, MOJAENb Jif
JEMOHCTpPAllMA 3aKOHA HE3aBHCHMOIO HACJIEAOBAaHWs NPU3HAKOB, MOJEIb JUIS



JEMOHCTpAlMK CIEIJIEHHOTO HACJIEAOBAHUS MPU3HAKOB, CBETOBOM MHMKPOCKOI,
MUKporpenapar: «Jlpo3odumnar.

IIpakTnueckas padora «/3ydyeHwe pe3yabTaTOB MOHOTHOPUIHOTO
CKpENINBAHUS Y TPO30PUITBIY.

IlpakTnyeckas  paGora  «/3yueHue  pe3ynbTaTOB  JUTMOPUIHOTO
CKpEIIMBAHUS Y IPO30PUITBD.

Tema 13. 3aKoHOMEpPHOCTH U3MEHYMBOCTH

B3aumoneiictBue reHotuna u cpenbl npu  (GopMHUpoBaHMHM (DEHOTHTIA.
N3menunBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJIWYECTBEHHBIE NMPU3HAKU. Buasl
W3MEHYMBOCTH: HEHACJIEACTBEHHAS] U HACJIEACTBEHHAS.

MonudukanuonHas HW3MEHYMBOCTh. Ponb cpeasl B (popMUpOBaHUU
MOIU(PUKALIMOHHON M3MeHunBocTH. HopMa peakiuu npusHaka. BapuanmoHHBIN
psan u BapuanuonHas kpuBas (B. Horanncen). CoiicTBa MoaupuUKalMOHHON
U3MEHYUBOCTH.

I'enoTunmyeckas N3MEHYUBOCTh. CBOWMCTBA T€HOTUITMYECKON U3MEHUUBOCTH.
Buapl reHOTUITHYECKON N3MEHUMBOCTH: KOMOMHATUBHAS, MyTal[MOHHAS.

KomOunaTuBHas u3MEHYMBOCTH. Meio3 M MOJOBOM MPOIECC — OCHOBA
KOMOMHATUBHON M3MEHUYMBOCTU. POJIb KOMOMHATUBHON U3MEHYUBOCTH B CO3JaHUU
TeHETHYECKOTO Pa3HOOOpa3us B Ipeaesiax OJHOTO BUA.

MyTanmonHass HW3MEHYMBOCTh. BHIBI MyTalWil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  UWHAYUMPOBAHHbICE MyTallMud. SlaepHble U
quTOIUIa3MaTuYeckue myranuu. CoMaTH4ecKHe M MOJIOBble MyTauu. [IpuyunHb
BO3HMKHOBEHUs MyTanui. MyrareHsl W WX BJIUMSHUE HA OpPraHU3MBbI.
3aKOHOMEPHOCTA MYTAIMOHHOIO MpOoIecca. 3aKOH TOMOJOTMYECKUX PSIIO0B B
HacneacTBeHHo m3MmeHuuBoctu (H.M. BaBuioB). BHesnepHas M3MEHYUBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U INULEHOMUKA, POJb ONUSEHEMUYECKUX (HaKmopos 6
Hac1e008aHUuU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS Y OP2AHUZMOS.

JdemoHcTpanumn

[Toptpersr: I'. ne @pus, B. Moranncen, H. 1. Bapuiios.

Tabmumpel w  cxeMbl: «Buasl u3MEHUMBOCTHY», «MoaudukaruoHHas
U3MEHUYHUBOCTHY, «KomOuHaTuBHas U3MEHUYHUBOCTHY, «Meno3sy,
«OmnoporBopeHue», «I'eHernueckue 3a00aeBaHus YenoBeKka», «Buibl MmyTanuii».

OO6opynoBaHue: XKMBbIE U TepOapHbIC AK3EMIUISIPHI KOMHATHBIX PacTEHUH,
pucyHku (dotorpadum) >KUBOTHBIX ¢ Pa3TMIHBIMHA BUIAMH H3MEHIUBOCTH.

JlaGoparopHast padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOJIU(PUKALMOHHON M3MEHUYMBOCTU. [locTpoeHue BapuanMOHHOrO psjna U
BAPHUALIMOHHOW KPUBOW.



IIpakTuyeckas padora «Myramuu y Japo3odunabl (Ha  TOTOBBIX
MUKpONpenaparax).

Tema 14. I'eneTnka 4esioBeKka

Kapuorun uyenoBeka. MexayHapoaHas IporpamMma MCCIEIOBaHUS T€HOMA
4yenoBeKa.  MeToapl  M3y4YeHHMS] TE€HETHKHM  YEJOBEKa: T'E€HEAJIOTMYECKHUi,
OJIN3HEIOBBIH, IUTOT€HETUYECKHIA, MONYJIAIMOHHO-CTaTUCTUYECKUH,
MOJIEKYJIAPHO-TEHETUYECKUM. CoBpemeHHOE ONIPEAEIICHUE TE€HOTHIIA:
MIOJIHOTEHOMHOE CEKBEHHPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[111P-ananu3a. HacneactBeHHble 3a00JieBaHUs YelioBeKa. [ eHHbIE U XPOMOCOMHBIE
0o0Jie3HM 4YenoBeKa. boJIe3HW C HACJIEICTBEHHOW IMPEeapacIoNioKEHHOCTHIO.
3HaueHUEe MEIUIIMHCKOW T'€HETUKH B MPEJOTBPALICHUHN U JE€YEHUU M'€HETHYECKUX
3a007eBaHUi 4YenoBeka. Meauko-reHeTuueckoe KOHCYJIbTupoBaHue. CTBOJIOBBIE
KJIETKU. [IOHSATHE «T€HETUYECKOro rpy3a». DTUYECKUE ACIEKThl UCCICIOBAHUN B
00J1aCTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enernueckue (akTopsl TOBBINICHHONW YYBCTBUTEIBHOCTH YENIOBEKA K
buznuecKoMy M XUMHUYECKOMY 3arpsi3HEHUIO OKPY’KaroIiei cpenpl. I enernyeckast
MPEAPACIIONOAKEHHOCTh YEIOBEKA K MATOJIOTUSIM.

JdemMoHncTpanuu

Tabmuier n cxemsl: «Kapuotun demoBeka», «MeTOAbl U3yUYCeHUS TEHETHUKH
yenoBekay, «I 'eHeTuueckue 3a00J1eBaHUs YETOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POAOCIOBHON.

Tema 15. Cenrekunsi OpranusMoB

JlomecTukanus u celieKuus. 3apoxKIeHUE CENEKIINH U JOMECTUKALIMU. Y UCHHE
H. U. BaBunoBa o LleHTpax NpOMCXOXIEHUS M MHOrooOpasus KyJbTYPHBIX
pactenuii. Poip cenexunu B CO31aHUM COPTOB PACTEHUM U IOPOJ KUBOTHBIX. CopT,
opoja, ITaMM. 3aKOH TOMOJIOTMYECKHUX PSIIOB B HACJIEACTBEHHOW U3MEHUYUBOCTHU
H. U. BaBuiona, ero 3HaueHue s CEIESKIIMOHHON paOOThI.

Metonbl cenekUMOHHOM padoThl. MCKycCTBEHHBIH OTOOp: MacCOBBIM U
VHIUBUIyaIbHbBIN. OTansl KOMOMHAIMOHHOU CEJICKIINU. HUcneiTanue
npou3BOAUTENEH MO0 MOTOMCTBY. OTOOp MO TEHOTUIy C TIOMOIIBIO OIEHKH
¢dbeHoTHma mMOTOMCTBa U 0TOOP MO TEHOTHUITY ¢ moMoIIbio aHanmm3a JIHK.

HckyccTBeHHBIM ~ MyTareHe3 Kak  METOJl  CEJICKIMOHHOW  paOoThI.
PannanmoHHblil 1 XUMHYECKUN MyTareHe3 Kak UCTOYHUK MYTalMil y KyJIbTYPHBIX
¢opm opranuzmoB. lcmonab30BaHHE TEHOMHOTO PEIAKTHUPOBAHUS W METOJIOB
pekomOuHaHTHBIX JJHK 115 mosydeHus ucxogHoro Marepuana Juisi CEeNeKINH.

[Tonyuenue MOJTUTLIIOUOB. BuyrpuBnnoBas ruOpUaAN3aIIUs.
bnuskopoacTBEHHOE — CKpelllMBaHWe, wWid  uWHOpuauHr.  HepoacTBenHoe
CKpeliuBaHue, win ayropuauHr. ['erepo3uc u ero npuduHbl. Mcronb3oBaHue
rerepo3uca B cenekiu. Otmanénnas rubpuausamus. [Ipeomonenune Oecruiomus



MEXBHJIOBBIX THOPUIOB. JIOCTHIKEHUSI CENEKIIMU PACTCHUIN U KUBOTHBIX. «3enéHas
DeBONIOYUAY.

CoxpaHeHune U U3y4eHUEe FTeHETHUYECKHUX PECYPCOB KYJIBTYPHBIX PACTEHHM U UX
JUKAX POJIAYEH JUIsl CO3JJaHUSI HOBBIX COPTOB U TUOPHUIOB CEITbCKOXO03MCTBEHHBIX
KYIbTYp. H3yuenue, coxpaneHue u YnpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX  JHCUBOMHBIX 6 UYeNsaxX YIAVYuleHUs
CYyuecmayowux U co30aHusi HOBbIX NOPOO0, JUHULU U KPOCCOB8, 8 MOM HUCIe C
NpUMEHEeHUeM COBPEMEHHBIX MeMO008 HAYUHbIX UCCAe008AHUL, Nepeoosblx uoel U
NepCneKmuGHbIX MexHOI02UM.

JdemoHncTpanuu

[Toptpers: H. U. Basunos, . B. Muuypun, I'. /1. Kapneuenko, II. II.
Jlykpsanenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuipl u cxeMbl: «l[eHTpbI TPOUCXOKIESHUS U MHOT000pa3usl KyJbTYPHBIX
pacTeHuit», «3aKOH TOMOJIOTMYECKUX PSAAOB B HACIEACTBEHHON HU3MEHUYHMBOCTHY,
«Metopsl cenekumny, «OtnanéuHas rudpuauzanus», «MyTtareHes3y.

JlabopaTopHas padora «3yueHue cCOpTOB KyJbTYPHBIX PACTEHHUN U MOPOJ
JIOMAITHUX YKUBOTHBIX).

JlaGopaTopHasi padora «3ydeHue METOI0B CEIECKIIUA PACTEHUI.

IpakTnueckas padora «[IpuBrBKa pacTeHHII».

Ikekypeusi «OCHOBHBIE METOAbI M JOCTHMIKEHUS CEJIEKIIMU PACTEHUW U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO, IJIEMEHHYO bepmy,
COPTOHUCTIBITATEIbHBIM y4aCTOK, B TEIUIMYHOE XO3SAWUCTBO, B JIaDOpaTOPHUIO
arpOyHUBEPCUTETA WIIM HAYYHOT'O LICHTPA)».

Tema 16. BUOTeXHOJI0THS U CHHTETHYECKAsA OMOJI0THA

OOBeKThl, HUCHOJIb3yeMble B OHUOTEXHOJIOTMH, — KJIETOYHBbIE U TKAHEBBIC
KYJIbTYpHI, MUKPOOPTaHU3MBI, 170'¢ XapaKTEepUCTHUKA. TpaaumonHas
OMOTEXHONOTUSA:  XJIeOOMEeUeHrne, TMONYyYEeHUE KHCIOMOJIOYHBIX  IPOIYKTOB,
BuHOzAenue. MukpoOuonornyeckuii cuHTe3. OOBEKTbI MHUKPOOHOJIOTHYECKUX
TexHoyiorui. [Ipon3BocTBO O€Ka, aMUHOKUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJOrMi U MHCTPYMEHTOB 1IE€JICHANPABICHHOTO U3MEHEHHUS U
KOHCTPYUPOBAHHSI TEHOMOB C LEJIbIO MOJTYYEHUs OPraHU3MOB U UX KOMIIOHEHTOB,
COJIep KalllUX HE BCTPEUAIOIIUECS B MPUPOAE OMOCUHTETUYECKUE MTYTH.

Knerounas unxkeHepus. MeTonbl KyJIbTyphl KIETOK U TKaHEW PACTEHUU H
K®UBOTHBIX. Kpuobanku. Comarudeckas rubpuamzanus #W COMATHYECKUUN
sMOpuorene3. lcmonb3oBaHue TalIOWOB B CENEKUMU pacTeHuil. [lonyuenue
MOHOKIIOHAIbHBIX anmumel. Hcnonv3zosanue MOHOKIOHANbHBIX U NOJIUKIOHAIbHBIX
aumumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PeKOHCTpYKIHS
SMIEKIIETOK U KIOHUPOBAHHUE JKMBOTHBIX. METO/ TpaHCIIAHTALUK SI€p KIETOK.



Texnonocuu 0300po6nenus, Ky1bmugupo8aHus u MUKPOKIOHANbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMocoMHass W TE€HHas WHXKeHepusa. VICKyCCTBEHHbIM CHUHTE3 T€Ha W
koHcTpyHnpoBanue pekomouHantHeix [IHK. Cozdanue mpanceennvix opeanusmos.
JIOCTH>KEHUS U ITEPCIIEKTUBBI XPOMOCOMHOM M T€HHOW MHKEHEPUU. DKOJIOTHIECKUE
U DTHYECKHE MPOOJIEMbl TEHHOW WHKEHEPHH.

Menunuackue Ouotexnonoruu. [loctrenomuas nudposas meaununa. [11P-
JUArHOCTUKA. MeTaOoJIOMHBI aHalu3, T€HOLUEHTPUYECKUH aHalIu3 IpoTeoMa
YEJIOBEKA I OLIEHKH COCTOSIHUSL €ro 340pOBbs. M Cmoiap30BaHUME CTBOJIOBBIX
kineTtok. TaprerHas Tepanust paka. 3D-Oumoumkenepuss s pa3pabOTKU
(GbyHIaMEHTaNbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUM, CO3/IaHUS KOMIUIEKCHBIX
TKaHEH COYETaHWEM TEXHOJOTHM TPEXMEpPHOro OuMompuHTUHTA U ckaddosaunra
JUTS peleHus 3a/1a4 NepCOHANTU3NPOBAHHON METULIUHBI.

CoznlaHve BEKTOPHBIX BAaKIMH C IEJbI0 OOecreueHus: KOMOMHHUPOBAHHOMN
3amuthl OT Bo3Oyaurtenerr OPBU, ycraHoBieHune MONEKYJISPHBIX MEXaHHU3MOB
dbynakimonupoBanusi PHK-comepskamux BUPYCOB, BBI3BIBAIOIIUX OCOOO OMACHBIC
3a00sieBaHUS YETTOBEKA U KUBOTHBIX.

JdemMoHncTpanuu

Tabmuier 1 cxembl: «/CMONMB30BaHUE MHUKPOOPTAHU3MOB B MPOMBIIIIICHHOM
npou3BOJICTBEY, «KileTouHas unxkeHepus», «I'eHHass HHXXEHEPUs».

JlabopaTopHasi padora «/3yueHue 00bEKTOB OMOTEXHOIOTHUNY.

IpakTnueckas padora «[lonyyeHre MOJTOYHOKUCIBIX TPOAYKTOB.

JKekypeusi «bHOTEXHONOrMS — BaKHEWINasi MPOU3BOJAMUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOICTBO)Y.

11 KIIACC

Tema 1. 3apoxaeHne W pa3BUTHE 3BOJIOIHOHHBIX MPEACTABJICHHHA B
OuoJioruun

OpomonimonHasi teopust Y. JlapBuna. IIpenmnochUiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas AearenbHocTh Y. JlapBuHa.

JIBr>ky1ue cuibl 3Bostouu BuaoB no Y. JlapBuny (BbICOKasi HHTEHCUBHOCTD
pPa3MHOXXEHUSI OpraHM3MOB, HACIIEJCTBEHHAas W3MEHYHMBOCTh, OoOphOa 3a
CYIIIECTBOBAHME, €CTECTBEHHBIM U UCKYCCTBEHHBIN 0TOOD).

Odopmienne cunTternueckoir Tteopun sBomtonmu (CT3). HewTpanbhas
teopust  dBomtonud. CoOBpeMEHHasi HBOJIONMOHHAS  Ouoyiorusi. 3HA4YeHUE
ABOJIIOIIMOHHOM TE€OPUHU B (POPMHUPOBAHUHN €CTECTBEHHO-HAYYHOU KapTUHBI MUpa.

JdemMoHcTpanuu



[Toptpersl: Apuctorens, K. JIunnen, K. b. Jlamapk, 3. K. Cenr-Unep, XK.
Krosee, Y. apsun, C. C. YerBepukos, U. 1. llImansraysen, [Jx. Xonaeit, . K.
bernses.

Tabmuter u cxemsl: «Cuctema xxuBoit pupoas (o K. JIuauero)y», «Jlectauima
XKUBBIX cymectB (o Jlamapky)», «MexanuzMm (HOpMUPOBAHUS PUCTIOCOOTEHUHN Y
pacTeHuil u *kUBOTHBIX (10 Jlamapky)», «Kaprta-cxema mapiipyra mytemiectBust Y.
Hapsunay», «Haxogxku Y. [apBuna», «Dopmbl OOpbObI 3a CYIECTBOBAHUE,
«[Topogsl romy6eit», «MHoroodpasue KyabTypHBIX (opM KamycTbl», «Ilopossl
JIOMAIIHUX >KUBOTHBIX», «Cxema oOpazoBaHusi HOBBIX BUaOB (1o Y. J[apBuny)»,
«CxeMa COOTHOLIECHUS ABWXKYIIMX CHJI 3BOJTIOLHMNY», «OCHOBHBIE MOJIOKEHUS
CUHTETUYECKON TEOPUH 3BOJIIOLIHM.

Tema 2. MUKPO3BOIIOIHSA U €€ Pe3yJIbTaThI

[Monynsauusa Kak 3jeMeHTapHas eIUHHIA 3BOJIOLUU. COBpEMEHHBIE METOIbI
OLICHKM TE€HETUYECKOro pa3HoOoOpa3us M CTPYKTyphl mnonyisuuid. M3menenue
reHooHa TOMYJSAIMU KaK DJIEMEHTApHOE SBOJIONHMOHHOE SIBICHHE. 3aKOH
reseTndeckoro paBHoBecus Jx. Xapau, B. BaitnOepra.

DneMeHTapHble (PaKTOphbl (IABWKYIIME CHIIBI) 3BOMIOUMHA. MyTallMOHHBINA
npouecc. KomOunatuBHas u3MeHUuMBOCTh. Jlpelid TeHOB — ciydaiiHble
HEHAIPABJICHHBIC U3MEHEHHSI YaCTOT aJljiesield B momysinusax. (et ocHoBartes.
Appexm bymuinounozo eopaviuika. CHudCeHue 2eHemuyecko2o pasHoobpa3usL:
npuuunsl u creocmsus. llposenenue s¢pgpexma opetigha eeno6 6 6ONbLUIUX U MATBIX

NONYNAYUSIX. Murpanuu. N3onsauus MTOIYJISAM: reorpaduueckas
(mpocTpaHCTBEHHAs ), OMoIorHYecKas (pempoayKTUBHAS).
EcrecTBeHHbIl 0TOOp — HampaBisitomvii ¢gakrtop 3BoaouUH. DOpMBI

€CTECTBEHHOI0  OTOOpa:  JBIXKYIIMHA, CTaOWIM3UPYIOIIMMA,  pa3phIBalOLIU
(mm3pynTuBHbIi). [lomoBoit or0op. BO3HUKHOBEHHE M 3BOJIOIUS COIUATBHOTO
TIOBEICHUS )KHBOTHBIX.

[Ipucnoco6seHHOCT,  OPraHW3MOB  KaK  Pe3ysibTaT  MHUKPOABOJIIOIMHU.
Bo3nukHoBeHUE TpUCIOCO0ICHUH Y OpraHu3MOB. ApoMop(03bl U UANOATATITALIUH.
[Tpumeps! prciocobIeHnid y OpraHu3MoOB: MOPGhOIOTrHYecKre, GPU3N0TIOTHIECKHE,
Omoxumuyeckue, TmoBeAeHUYeCKHe. OTHOCHTEIBHOCTh  MPHUCIIOCOOIIEHHOCTH
OpraHU3MOB.

Bun, ero kpurepum u crpykrypa. BumooOpazoBanue Kak pe3yJibTar
MUKpOdBoOoIMK. M3omsanus — kimoueBod ¢aktop BupoodpazoBaHus. Ilytu u
CITOCOOBI BHJI000pa30BaHUs: AJUIONATPUICCKOC (reorpaduueckoe),
CUMITaTPUUECKOE (9KOJIOTHYECKOE), «MTHOBEHHOE»  (TOJUILTIOUIU3AIHS,
ruOpuaun3anus). JJIMTenbHOCTh BOIOIIMOHHBIX MPOIECCOB.

Mexanu3Mbl GOpMHUPOBAHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.



Pounb 3BOTIOLIMOHHOM OMOJIOrUH B pa3pabOTKe HAyYHBIX METOAOB COXPAaHEHHUS
O6uopa3zHooOpasusi. MHKPO3BOMIOLUKS U KOIBOJIOLUMS IMAPA3UTOB U HUX XO3SIEB.
MexaHu3Mbl GOPMUPOBAHUS YCTOMUYHMBOCTH K aHTUOMOTHKAM U CITIOCOOBI OOPHOBI €
HEU.

JdemoHcTpanuu

IToptpetsr: C. C. UerBepukos, 2. Malip.

Tabmuuel 1 cxembl: «MyTanmoHHass HM3MEHYMBOCTHY, «llomynsironHas
CTPYKTypa Buaa», «CxeMa MposiBiIeHUs 3akoHa Xapau—BalinOepray», «JBmxymue
CWJIBl ABOJIIOLUUY, «JKOJIOrMYEcKass M30JSIIUsl MOMYJsALUUNA CeBaHCKOM (openny,
«["eorpadmueckast U30AIUS TUCTBEHHULIBI CHOMPCKOM 1 TMCTBEHHUIIBI 1ayPCKOM»,
«[TonmynAMOHHBIE BOJTHBI YUCIEHHOCTH XUIIHUKOB M KepTB», «CxeMa JAehCTBHS
€CTECTBEHHOI 0 0TO0pay, «@opMbI 00pHOBI 3a CyliecTBOBaHUEY, «HIYyCTpHATBbHBII
MenaHnusMy»,  <«OKuBble — uckomaembie»,  «IlOKpOBUTENbCTBEHHAs  OKpacka
XKUBOTHBIX», «lIpenynpexnaromas oOKpacka >KUBOTHBIX», «DU3HOIOTHYECKUE
ananrauuny, «lIpucrnoco0seHHOCTh OpPraHu3MoB U €€ OTHOCHTEIbHOCTHY,
«Kputepuu Bugay», «Buasl-nBoitHuKNY, «CTpYKTypa BUjia B mpupoae», «CrnocoObl
BUJ1I000pazoBaHusiy, «I eorpaduueckoe BUI000pa3oBaHUE TPEX BUJIOB JaHIBIIICH,
«DKOJOTHYEeCKOe BUI000pa30BaHME BUAOB CHUHUIDY, «[lOJUIUIOWIBI pacTEHUID,
«KamycTHo-peneunsiii THOPUIY.

OO6opynoBaHue: repOapuu pacTeHUH, KOJJIEKIIMU HACEKOMBIX, Uydelia NTUIl U
3BEpeil ¢ MpUMEPAMH Pa3IMYHBIX IPUCITIOCOOICHUI, yyUuesa NTUI] U 3Bepel pa3HbIX
BUJIOB, TrepOapuu pacTeHud OJM3KUX BHUJAOB, OOPA30BABIIMXCA PA3IUYHBIMU
CIOoCO0aMHU.

JlabopaTopHasi paboTa «BbIsiBIIeHUE U3MEHUUBOCTH Y 0COOEH OJTHOTO BUJIaY.

JladbopaTopHas pabdora «[Ipucmnoco0ieHus opraHu3MoOB U UX OTHOCUTEIIbHAS
11e71€CO00Pa3HOCTh .

Jlabopatopunas pabora «CpaBHeHHE BHJIOB 10 MOP(POIOTHIECKOMY
KPUTEPHUIO.

Tema 3. MaxkpodBo/rouus 1 eé pe3yabTarbl

Metonbl  M3ydeHHs  MaKpO3BOJMIOLMH. [laJeoHTONOrMYecKue  METOJbI
u3yueHusi odBomtouuu. llepexomnbie QGopmMbl U (QUIOr€HETHYECKHE PSAbI
OpraHU3MOB.

buoreorpadguueckue meroasl u3ydeHus sBomtonuu. CpaBHeHUE (Giopbl U
dayHpl MaTepUKOB W OCTPOBOB. buoreorpaduueckune obOnactu 3emund. Bunubr-
SHJEMUKHU U PEUKTHI.

OMOPHOIOTUYECKHE U CPABHUTEIHHO-MOP(OIOTUYECKHE METOJbl MU3YyUYEHHUS
3BONIOLMHU. ['€HeTHYecKue MEXaHU3Mbl HBOJIIOLMM OHTOTEHE3a M MOSBJICHUS
SBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTMYHBIE  OPraHBbL.
PyaumenTtapuble  opraHbl M aTaBU3Mbl.  MOJIEKYJISIpHO-T€HETUYECKHUE,



OMOXUMHUYECKHUE U MAaTEMAaTUYECKUE METO/bl M3YUEHUS IBONIOLUU. | OMOIOrMYHbIE
redbl. COBpEMEHHBIE METO/IbI MOCTPOCHUS (PUIIOI€HETHUECKUX JIEPEBHEB.

XpOMOCOMHBIE MYTAIIUU U SBOJIOLIMS TEHOMOB.

OOmue 3aKOHOMEPHOCTH (IpaBuUiIa) SBOJIONUN. [Ipunyun cmernsvl GyHKyull.
HeobOpatumocTes 3Bomonnu. AjganTuBHasg paauanus. HepaBHOMEpPHOCTH TEMITOB
SBOJIOLIUH.

JdemoHcTpanuu

[Toptpetsi: K. M. Bap, A. O. KoBanesckuii, @. Mrosiep, 3. I'ekkeb.

Tabmuupl 1 cxembl: «DUIOreHEeTHYECKU psl JOMAan», «APXEONTEPUKCY,
«3Bepo3ybObie  smepb»,  «Creronedansiy,  «Punuoputh»,  «CeMeHHbIE
nanopoTHUKN», «buoreorpadpuueckue 30HBI 3emin», «Jlpelid KOHTHUHEHTOBY,
«PenukThl», «HauanpHble cTaguu 5SMOPHOHAIBHOIO Pa3BUTHS IO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHbIE M aAHAJOTMYHBbIE OpraHbl», «PyIuMeHThI»,
«ATaBU3MBI», «XPOMOCOMHBIE HaOOpbI YEJIOBEKa U IIUMIAaH3e», «lJIaBHbIE
HanpaBJIEHUs 3BOITIOLUNY, «OO0II1e 3aKOHOMEPHOCTH 3BOIOLIUI.

OOopynoBaHue: KOJUICKIINH, TepOapuu, MYJSDKA HCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISI’KU TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. Ilpoucxoxaenne U pa3BuTHe )KU3HA HA 3emJie

HayuHble rumore3bl NpPOUCXOXKIAEHUS >KM3HM Ha 3emie. AOHOreHe3 u
naHcnepmusi. JloHaydHble TpeCTaBICHUS O 3apPOKICHUU KU3HU (KpEalmOHU3M).
['mnoTte3a NOCTOSHHOTO CaMO3apOKIEHUS )KU3HHA U €€ ONpOoBEpKEHUE OnbITaMu D.
Penu, JI. Cnannanuanu, JI. I[Tactrepa. [Ipoucxoxienre ;kMU3HU U aCTPOOUOJIOT UL

OcHOBHBIE JTalbl HEOPTraHU4eCKOU HBOJIIOLUU. [InanerapHas
(reosoruyeckasi) HBOJIONMSA. XHUMHUYECKas OJBOMIONMSA. AOUOT€HHBIM CHHTE3
opraHuyeckux BeniecTB U3 Heopranmueckux. Ombir C. Mumepa u 1. HOpwu.
O6pazoBanue noaumepoB u3 MmonomepoB. Koanepsarnas runore3a A. 1. Onapuna,
runore3a nepBuyHoro OynboHa JIx. XonjgedHa, reHeTrudeckas rumoreza [
Ménnepa. PubGozumbl (T. Yex) u runoreza «mupa PHK» VY. T'mnbepra.
dopmupoBaHue MEMOpPaH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emin 1 MeToabl €€ n3ydeHus. Fickoraembple OpraHnyecKHe OCTATKU.
I'eoxpononoruss u e€ Meroabl. OTHOCHUTENbHAs U AOCOJIOTHASE T€OXPOHOIOTHS.
['eoxpoHoIOrnuecKas mKaja: 30Hbl, 3pbl, HEPUOJbI, STOXU.

HauvanbHbie sTanel opranndeckou »sBoirouuu. llosBieHne u 3BOIIOLHUS
HEPBBIX KJIETOK. DBOMIONUS MeTabonu3ma. BO3HUKHOBEHHE NEPBBIX 3KOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOMIIEHKH KaK aHaJor MEepBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaproThl U 5yKapuOTHI.



[Ipoucxoxienne 3ykapuoT (CUMOMOreHe3). DBONIOLIMOHHOE POUCXOKIEHUE
BUpYCOB. [IponcxoxJi€eHUE€ MHOIOKJIETOUYHBIX OpPraHU3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'pyNI MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 9Tallbl 3BOJIONNUH BBICITUX pacTeHuil. OCHOBHBIE apOMOP(O3bI
pacrennii. Bpixoxg pacremnit Ha cymy. IlosBieHME CHOpPOBBIX pAacTeHUM H
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IponcXOoXIeHHe [BETKOBBIX
pacTEHUMN.

OCHOBHBIE 3Tambl JBOJIONHUK >KUBOTHOTO Mupa. OCHOBHBIC apoMOpP(O3bI
XKUBOTHBIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — IMOSIBIEHUE COBPEMEHHBIX
TunoB. IlepBbie XOpOBbIE )KUBOTHBIE. JKU3Hb B BOJE. DBOJIOIUS MO3BOHOYHBIX.
[Tpoucxoxnenne ampubuii m pentwinil. [IporcxoxieHne MIECKOMUTAIOMUX U
ntull. [lpunnun kimrodeBoro apomopdosza. OcBoeHue OECIIO3BOHOYHBIMU U
MO3BOHOYHBIMHU KMBOTHBIMH CYIIIH.

Pazutne xu3HM Ha 3emie MO »paM U IEepUuoAaM: apxeu, MpPOTEPO30i,
najxeo30i, Me3030H, KaitHo30M. O0IIast XapaKTepUCTHKA KIIMMAaTa U T€0JIOTUYECKHUX
npoueccoB. [losBaeHne U pacuBeT XapaKTEPHbIX OPraHU3MOB. YTIJIe0Opa30BaHUE:
€ro yCJIOBUS U BIIUSIHUE HA Ta30BbINA COCTaB aTMOCHEPHI.

MaccoBble BBIMUpPAaHHUSI — SKOJOTMYECKHE KPHU3UCHI Ipouuioro. IIpuuunel u
CJIEICTBUSA MacCOBbIX BbIMUpaHUUl. COBPEMEHHBIM 3KOJIOTMYECKUUA KPHU3HC, €ro
ocobennoctu. [Ipobnema coxpanenus 6uopaznooOpasusi Ha 3emIe.

CoBpeMeHHas cuctema opraHudeckoro mupa. IlpuHinunbel kiaccudukanuu
opraHu3MoB. OCHOBHbIE CHCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCcTpanuu

[Toptpersr: @. Penu, JI. Cnammnanuanwy, JI. Ilactep, U. Y. Meunukos, A. H.
Omnapun, Ix. Xonaein, I'. Ménmnep, C. Mumnep, I'. FOpu.

Ta6mump! u cxeMbl: «Cxema omnbita @. Penny», «Cxema onbita JI. ITactepa mo
U3YUYEHUIO camo3apoxkaeHust xku3Hu», «Cxema ombita C. Mwmwiepa, I'. FOpwuy,
«JTanbl  HEOPraHMYECKOW  ABOMIOUMM»,  «l'€OXpOHOIOrMYecKas  IIKajaay,
«HauanpHble 3Tanbl OpraHuyecKkoi 3BoMOIUN», «CxeMa 00pa3oBaHUS DYKAPUOT
nyréM cumbuorenesa», «Cucrema KuBOM mnpuponb», «CTpoeHHEe BUpYCay,
«Apomopdo3sl  pacteHuiiy, «PuHHODUTE), «OTHOKIECTOUYHBIE BOIOPOCIH,
«MHOrokneroynsle Bopopocian», «Mxu», «llanoporHuku», «l ojl0ceMEHHbIE
pacteHus», «Opranbl HIBETKOBBIX PaCTEHUI», «CXemMa pa3BUTHS JKUBOTHOTO MUPa»,
«Apomopdo3ssl KUBOTHBIXY, «lIpocTeitmuey, «Kumeunononoctusie», «Ilimockue
yepBu», «UneHucronorue», «PbuiOb», «3eMHOBOMHBIEY, «lIpecMbIKaronecs,
«Itnupsly, «Miuekonuraromuey, «Pa3Butue )KU3HU B apXEUCKOU dpe», «Pa3Butue
JKU3HU B IIPOTEPO3OMCKON dpe», «Pa3BUTHE KU3HU B MMAJIECO30MCKOM 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOMN 3pey, «Pa3BuTHe )KU3HU B KaWHO30MCKOM 3pen,
«CoBpeMEHHasl CHCTEMA OPraHUYECKOr0 MUAPa».



OOGopynoBaHue: repOapuud pacTEHUM pa3IUYHBIX OTIEIOB, KOJUICKIIUU
HACEKOMBIX, BJIQ)KHbIE MpernapaThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKITUN
UTJIOKOKHX, CKEJIEThI MO3BOHOYHBIX dKUBOTHBIX, Uy4€elIa IITULL U 3BEPEM, KOJJIEKIIUU
OKaMEHEJIOCTEH, TMOJIE3HbIX MCKOIMAEMbIX, MYJSIKH OPraHUYEeCKUX OCTaTKOB
OpPraHU3MOB.

Bupryansnas n1ab6oparopHas padora «MopaenupoBaHue onbIToB Muiuiepa—
HOpu no n3ydennro abMOreHHOro CHHTE3a OPraHNYECKUX COSIMHEHUN B IEPBUYHOMN
aTmocdepe».

JlaGoparopHast padora «/I3ydyeHMe M ONUCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOB).

IIpakTnyeckas padora «3yueHue OCOOEHHOCTEH CTPOCHUS pACTECHUU
Pa3HBIX OTAEIIOBY.

IIpakTuyeckas padora «l/3yueHue ocOOEHHOCTENW CTPOEHHUS MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. [IpoucxoxaeHue 4eJI0BEKAa — AaHTPOIOIeHe3

Pa3pgenbl v 3a7aun aHTPONOAOrUU. METo bl AHTPOIIOJIOT UH.

CraHoBiIEHHE TIPEACTABICHUN O IMPOUCXOXKICHUM YEJIOBEKA. PenuruosHeie
B0O33peHUsl. COBpEMEHHbBIE HAYYHbIE TEOPHUHU.

CX01cTBO YyenoBeka ¢ KUBOTHBIMU. CHCTEMaTHYECKOE MTOJIOKEHUE YETOBEKA.
CBuperenscTBa  CXOACTBA  YEIOBEKA  C  JKUBOTHBIMH:  CPaBHUTENIBHO-
Mopdosoruyeckue, AMOPHUOIOTHYECKHUE, (bu3n0I0r0-0MOXUMUYECKHUE,
noBegeHYeckue. OTauyus 4eloBeKa OT KUBOTHBIX. [IpsIMOX0XkKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJOBHOIO MO3ra U BTOPOM CUTHAIBHOU
CHUCTEMBI.

JBrxyiue cuibl (PakTopbl) aHTPOIIOreHe3a: OMOIOrMYecKue, COLAIbHbIE.
CooTtHolieHne OMOJIOTUYECKUX U COIMATIBHBIX (DAKTOPOB B AaHTPOTIOTEHE3E.

OCHOBHBIE CTaJUU aHTPOIIOreHe3a. PaHHME YelnoBEKOOOpa3HbIE 00E3bSHBI
(MPOKOHCYJIBI) U paHHUE MTOHTHUJIBI — OOIIUE PEAKU YETOBEKOOOPa3HbIX 00€3bsIH U
JTOJIeH. ABCTPAJONMUTEKH — ABYHOTHE NPEAKHU JIIOAEH. YeloBeK yMenbli, IEpBbIe
V3TOTOBIIEHUA OPYAUM Tpyaa. UenoBek MPSAMOXOISIIUN U IIEPBBIM BBIXOJ JIFOAEH 3a
npenensl Adpuku. YenoBek reinenb0eprekuii — o0l mpeaoK HeaH1epTaTbCKOTO
YeJI0BEKa M YEJIOBEKA Pa3syMHOro. YenoBeKk HEaHAEPTAIbCKUUA KAaK BUJ JIIOAEH
XOJIOAHOTO KiuMarta. YesloBeK pa3yMHbI COBPEMEHHOI'O THIIA, JECHUCOBCKUMN
YelIOBeK, OCBOCHHE KOHTUHEHTOB 3a mpenenamu Adpuxu. [lameorenervka u
[1aJI€Or€HOMMKA.

DBOJIOLUS COBPEMEHHOr0 4elnoBeKka. EcTecTBeHHbIM OTOOp B MOMYJISLMSIX
yenoBeka. MyTalMoHHBIM mponecc W nonumopdusm. IlonmynsiiuoHHBIE BOJIHBI,
npeiid reHoB, Murpanusi U «3h@PeKT oCHOBATENS» B IMOMYJSIHUIX COBPEMEHHOTO
YEJI0BEKA.



UYenoseueckue pacel. IloHatue o pace. bompline pacel: €BpONEOUHAsA
(eBpasmiickasi),  aBcTpajo-HerpoujHasi  (dKBATOpHAJIbHAS]),  MOHIOJOHMIHAS
(a3maTcko-amepukaHckas). Bpemss um myTu pacceieHus 4YeloBeKa IO IUIaHETe.
EnunacrBO  4yenoBeueckux — pac.  Haydynas  HECOCTOSTENBHOCTH — pacu3Ma.
[IpucnocoONIeHHOCTh YeNOBEKa K pa3HbIM YCIOBHUSM OKPYXKAIOIIEH Cpenpbl.
Bnusaue reorpadguueckoit cpespl U Aperida reHoB Ha MOPQPOIOTHUIO U (PU3NOIOTHIO
YEJI0BEKA.

MexauCUIUIMHApHBIE ~ METOABl B (u3udeckoi  (OMOIOTHYECKON)
AQHTPONOJIOTMM.  OBOJIOLMOHHAS ~ AHTPONOJIOTMS M IAJIEOAHTPOIOJIOTHUS
YeJIOBEUECKUX MNOMYJIALMi. buoconuanbHble MCCIENOBAHUS NPUPOJIBI YETOBEKA.
HccnenoBaHue KOBOMIOIUY OMOIOTHYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JdemoHcTpanuu

IToprpersr: Y. lapsun, JI. Jluku, 4. 5. Pornackui, M. M. I'epacumos.

Tabnuupl u cxembl: «MeTOJbl aHTPOMOJIOTUNY, «['0JTOBHOWM MO3T YeT0BEKaY,
«YenoBexkooOpa3Hble 00€3bsiHbI», «CKeleT YelnoBeKa W CKEJET IIHMIIaH3e»,
«PyIuMeHTBI 1 aTaBU3MBbI», «/{BHXKYyIIME CHIIBI aHTPOMNOrE€HE3a», « IBOITOLUOHHOE
JIPEBO  4YEIOBEKa», «ABCTpalonuTeky», «YemoBek  yMmenblid», «Yemosek
npAMOXOIAIINY, «/leHncoBckuil yenoek» «Heannepranbupb», «KpoMaHbOHIIBI,
«[Ipenku yenoBekay, «ITarbl IBOJIIOLUHU YETOBEKAY, «Packl yemoBekay.

OOopynoBaHue: MyJSDKM — OKaMEHENIOCTeW, MPEeAMETOB  MaTepualibHOU
KyJIbTYphl ~TPEIKOB 4elloBeKa, penpoaykiuuu (dortorpaduu) KapTUH C
MU(DOJIOTHYECKUMU U OMOJEHCKUMH CIOKETaMH TPOMCXOKJICHUSI YEeTOBEKa,
¢dororpaduu HaXOAOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEeKa, MOJIEINb
yepena 4elnoBeKa U ueperna MMMITaH3€, MOJEIb KUCTH YEJIOBEKA M KUCTH IMITAH3E,
MOJIEJIM TOPCA MPEAKOB YETOBEKA.

JladbopaTopHasi padora «l3yueHue ocoOeHHOCTEH CTpPOCHUS CKeleTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXO0KACHUEM).

IIpakTHuyeckas padora «/3yyeHne SKOJIOrM4eCKUX aJarTalui 4eIT0BEKay.

Tema 6. Jxosorusi — Hayka 0 B3aMMOOTHOLICHMSIX OPraHU3MOB H
HAJIOPraHU3MEHHBIX CHCTEM C OKPY KaKIlel cpeaou

3apoxxeHre u pazBuThe 3konoruu B Tpyaax A. I'ymOonbara, K. @. Pynse, H.
A. Cesepuona, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amaun
sKoJ0ruu. CBs3b KOJIIOTUU C APYTUMHU HayKaMHU.

Mertoasl sxonoruu. [loneBbie HaOmoneHUs. DKCHEPUMEHTHl B 3KOJOTHU:
npupogHble M JaboparopHble. MoaenupoBaHue B 3KOJOTUH. MOHHUTOPHHT
OKpY’KaroIen cpeibl: JIOKAIbHBIN, perHOHATBHBIN U TJI00aTHHBIM.

3HaueHUE DOKOJOTMYECKUX 3HAHUW U1 4YeJOBEKa. DKOJIOTMYECKOE
MHPOBO33PEHUE KaK OCHOBA CBSI3€W 4YeloBedecTBa ¢ mpupoaor. @opmupoBaHue
JKOJIOTHYECKOHN KYIbTYPBI U 3KOJIOTMYECKOM IPAMOTHOCTH HACEIEHUS.



JdemoHcTpanuu

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, H. A. CeBepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuiel U cxembl: «Pa3gensl skonoruuy, «Metoanl 3KoJoruu», «Cxema
MOHHUTOPHUHTA OKPYKAIOIIEN CPEIBI».

JlabopaTopHas padora «3yueHue METOJI0B AKOJIOTMYECKUX
VICCIIEIOBAHUI .

Tema 7. Opranusmsl u cpeaa oOUTAHUS

Dkonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH UX aencTBus. Knaccupukarms
AKOJIOTHYECKUX (DaKTOpPOB: abUOTHUECKHE, OMOTHYECKHUE, aHTpororeHHsie. O01ume
3aKOHOMEPHOCTH JEHCTBUS dKojoruueckux ¢akropos. [IpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOHWOHTHBIC
OpPraHu3MBlI.

AlGuotnueckue ¢aktopsl. CBeT Kak sKonorudeckuit ¢akrop. JleicrBue
pPa3HBIX YYAaCTKOB COJHEYHOIO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTMUECKHUE TPYIIIbI
pacTeHHii W JKMBOTHBIX [0 OTHOIIEHWIO K cBeTy. CHUrHaibHass pojb CBeTa.
doTonepruoan3M.

Temmneparypa kak dkojorudeckuii ¢akrtop. JlelicTBue TemmepaTypbl Ha
opranu3Msbl. [lolKWIIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIEC OPTAHU3MBI.

Bnaxunocts kak skonormyeckuid (axrtop. Ilpucmocobienust pacteHud K
noJiiep:kaHuio BogHoro Oananca. Knmaccudukanus pacTeHUil MO OTHOIICHHIO K
Boje. [IpucrnocoGneHus )KUBOTHBIX K N3MEHEHHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YIIIHAs, MMOYBEHHAs,
IyOMHHAsT ~ TIOATIOYBEHHAsl,  BHYTpUOpraHu3MeHHas.  DU3UKO-XUMHUYECKHE
0COOEHHOCTH cpesl o0uTaHusi opraHnu3MoB. [Ipucnoco6ieHus: OpraHu3MoB K >KU3HU
B Pa3HbIX Cpeaax.

buomornueckne putMbel. BHemHne u BHyTpeHHUE pUTMBL. CyTOYHBIE H
roIuuHbIe PUTMBI. [IpUCTIOCOOIEHHOCTh OPTaHU3MOB K CE30HHBIM H3MEHECHUSIM
YCJIOBUH JKU3HU.

JKuznennsie popmbl oprann3moB. [ToHsaTue o xxu3HeHHOMN (hopme. JKU3HEHHbBIE
dbopMbl pacTeHUM: JepeBbsi, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJICTHUE TpPaBhI,
onHosNeTHHE TpaBbl. JKu3HeHHbIE (OPMBI )KUBOTHBIX: THUIPOOMOHTHI, T€OOMOHTHI,
a’po6noHThl. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buornyeckue dhakTopsl. Bumbl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHITHS,
XUITHUYECTBO, cCUMOMO03 U ero ¢opmbl. [lapasuTusm, Koomepanus, MyTyalu3M,
KOMMEHCAJTU3M (KBapTHPAHTCTBO, HaXJICOHMYECTRO). Herpoduueckue
B3auMojielicTBusl  (Tommueckue,  Qopudeckue, (Qpabpuueckue).  3HaUCHUE



OMOTHYECKUX B3aUMOJACHCTBUN [JIl CYIIECTBOBAaHUS OpPraHM3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYEHHUSI.

JdemoHcTpanuu

Tabmuiet 1 cxeMbl: «Okonorudeckue (axTopbr», «CBETOBOM CIEKTpY,
«DKOJIOTMYECKUE TPYIIBI )KUBOTHBIX MO OTHOIIEHHUIO K CBETY», «TerioKkpoBHBIE
XKUBOTHBIE», «XOJOIHOKPOBHBIE JKUBOTHBIEY», «DHU3HMONOrHMYECKUE aaanTaluu
KUBOTHBIX», «Cpenbl oOWUTaHUSI OpraHU3MOB», «bHONOrMYECKHE PUTMBIY,
«Kuzuennsie popmbl pacTeHmin», « KuzHeHHbIe (POPMBI JKUBOTHBIX», «IKOCHCTEMA
HIMPOKOJIMCTBEHHOT O Jiecay, «IKOCHCTeMa XBOMHOro Jjecay, «llenmum nuranusy,
«XUITHUYECTBOY, «[Tapazutuzm», «KonkypeHuus, «CumMOm03»,
«KommeHcanuzmy.

OOGopynoBanue: repOapuu pacTeHUN U KUBOTHBIX, MPUCIOCOOJEHHBIX K
BJIUSHUIO PAa3JIMYHBIX HKOJIOTMYECKUX (PaKTOpoB, repOdapum CBETONIOOUBBIX,
TEHENIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIIOOMBBLIC, TEHEIIOOUBBIE U
TEHEBBIHOCIIMBbIC KOMHATHBIE PACTCHUSI, TepOapuu U KOJUICKIIUHN TETUIONIOONBBIX,
3UMOCTONKHX, MOPO30yCTOWYUBBIX PACTCHUM, dy4yena MTHIl U 3Bepel, repdbapun
pacTeHull, OTHOCSIIMXCA K TUrpodpuram, kcepoduram, Me3opuram, KOMHATHbIE
pacTeHusi TaHHBIX TPYIII, KOJJIEKIIMHU KUBOTHBIX, OOUTAIONIMX B Pa3HBIX Cpelax,
repOapud W KOJUIEKIIMM PACTEHUH U JKUBOTHBIX, OOJaJal0IINX YepTaMu
IPHUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSIM YCJIOBHM >KU3HHU, TrepOapuu M
KOJUIEKIIMM PACTEHUH U YKUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (POPM, KOJIEKIUU
KUBOTHBIX, YYACTBYIOUIUX B PA3JIMUYHBIX OMOTHUECKUX B3aUMOCHCTBUSX.

JlabopaTtopHass pabora «BbisBiIeHHE TPUCTOCOOTCHUI OPraHU3MOB K
BJIUSTHUIO CBETA.

JlabopaTopHass pabGora «BbIsiBIeHHE TMPUCIOCOOJICHUNH OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPHI».

JlabopaTopHasi pa6oTa «AHaATOMHUYECKHE OCOOCHHOCTH PaCTCHUH U3 Pa3HBIX
MECT OOUTaHUS.

Tema 8. Jko10rus BUI0OB U NOMYJIANH

DKOJIOTUYECKHE  XAPAKTEPUCTUKU  TOMYJISLHUU. [Monynsiuma  kak
Oouonornueckas cuctema. Ponb HEOTHOPOAHOCTH cpenbl, PU3NUECKUX OApbEepOB U
0coOeHHOCTe OMOJIOrMHU BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyyAuii. OCHOBHBIE TOKAa3aTENW MONYJSIMUMU: YHUCIECHHOCTh, IUIOTHOCTb,
BO3pacTHasi W II0JIOBAas CTPYKTypa, POXKIAEMOCTb, IPUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIMSL.

DKojoruyeckasi CTpykrypa nonyisuud. OIeHKa YUCICHHOCTH MOIMYJISIUY.
JluHaMKKa TONyJSIUMA U €€ peryyisiius. bUOTHYeCKUi MOTEHLUMAN TOIMYJISLIUH.
MopenrpoBaHue JUHAMHUKHU Nonyiasiiuud. KpuBble pocTa YUCIEHHOCTH MOMYJISIUU.
Kpusble BbDKMBaHUA. Perynsnus YWCICHHOCTH TOMYJSAIUNA: POJb (PaKTOPOB,



3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMUYECKUE CTPATETUU BUAOB (I- U
K-cTparerun).

[Tonatne o0 sKoJorMYecKkod Huie Buaa. MectooOutanue. MHOroMepHas
Mozenp skoimormdeckon Humm Jk.M. Xarumncona. Pa3mepsl 3konorumueckou
Huiy. [loTeHnuanbHas U peajin3oBaHHAs HUIIY.

Bun kak cucrema mnomynsuuid. Apeansl BUIOB. BHIBI M HUX JKU3HECHHBIE
CTpaTeruu. JKOJIOTHYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJEHUS W MUrpalui >KUBOTHBIX. buonorudeckue
WHBA3UU YY>KEPOJHBIX BUOB.

JdemoHncTpanuu

[Toptper: k. 1. XatunHCOH.

Tabnuibl M cXeMbl: «JKOJOTUYECKUE XAPAKTEPUCTUKU TOMYJISIIUN»,
«IIpocTpaHcTBeHHasi  CTpyKTypa  mHomyssiuu», «Bo3pacTHble  NMUpaMujibl
nonyanun», «CKOpPOCTb  3aCElIEHUs] IMOBEPXHOCTH  3€MJIM  PAa3JIUYHBIMU
opranuzMaMn», «Mogenb s3kosiornueckort Humu Jlx. M. Xatuunconay.

Ob6opynoBanue: repbapuu pacTeHUH, KOJJICKIIUNA KUBOTHBIX.

JladbopaTopHasi padota «IIprcnocoOseHust CEeMsIH paCTEHUN K paCcCEICHUIOY.

Tema 9. Ikos0rus coo0IECTB. IKOJIOTHYECKHE CUCTEMBI.

CoobmiectBa opranu3moB. buoreno3 u ero crpykrypa. CBsi3u Mexay
OpraHu3MaMH B OHOLEHO3€.

DxocucteMa kak oTkpbiTas cuctema (A. [x. Tencnu). OyHKIMOHAIBHBIC
OJIOKM OpraHM3MOB B OKOCHUCTEME: MPOJIYUEHThl, KOHCYMEHTBI, PEIYLICHTHI.
Tpoduueckne ypoBHH. Tpoduueckue 1enu u ceTu. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U Wbl B skocucTeMax. KpyroBopoT BEIIECTB U MOTOK YHEPTUU
B DKOCHUCTEME.

OcHOBHBIE TOKA3aTENN IKOCUCTEMBL. brioMacca u npoayKusa. JKOJIOTHUECKHE
MUPAMUJIBI YUCENl, OMOMACCHI U YHEPTHUH.

Jlunamuka sxkocucmem. Kamacmpoghuueckue nepecmpotiku. Dnyxmyayuu.
Hamnpapnennsie 3akOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIlecCuU. [lepBUuHBIE U
BTOPUYHBIE CYKIIECCMM M HMX MPUYUHBI. AHTPOIOrE€HHbIE BO3JCUCTBUS Ha
cykneccuu. KnumakcHnoe cooOrectBo. bruopaznoodpasue u mMorHOTa KPyroBopoTa
BEII[ECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTBR.

[IpupoaHbIe YKOCUCTEMBI. JKOCUCHEMbL 03EP U peK. IKocucmemvl Mopeu u
OKeaHos. Ixocucmemvl MyHOp, J1eCO8, Cmeneil, NyCnblHb.

AHTPONOT€HHBIE JKOCHCTEMBL. ATrpo3KocucTeMa. ATpoueHo3. Paznuuus
MEXy aHTPOIIOI'€HHBIMU U MIPUPOIHBIMHU YKOCUCTEMAMHU.

VYpboskocuctembl. OCHOBHBbIE KOMIIOHEHTHI ypOoskocucteM. ['opojnckas
dnopa u dayna. CuHaHTpomm3alus TOpoACKo ¢ayHbl. buomornueckoe u
X035MCTBEHHOE 3HAUCHUE arpPOIKOCUCTEM U YPOOIKOCUCTEM.



3aKOHOMEpPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBHI OpPTraHU3MOB B
aKocHucTeMax. Poib Kackaonozo 3gghexma u 6uU008-30UPUKAMOPOS (KII0UEBbIX
6U008) 8 pynkyuonuposanuu sxkocucmem. IlepeHOC PHEPTHH W BEIIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMAaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOIYJISILIUN U SKOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3ICHCTBUM.

Mexanuzmvl 6030eticmaus 3a2ps3HeHUtl Pa3HbIX MUNO08 HA CYOOPeAHUZMEHHOM,
OP2AHUBMEHHOM,  NONYJIAYUOHHOM U IKOCUCMEMHOM  YPOBHSX,  OCHOBbI
9KON02UYECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 6030elicmaus. MeTromonorus
MOHHWTOPHHTA €CTECTBEHHBIX U AaHTPOMOTSHHBIX SKOCHCTEM.

JdemoHncTpanuu
[Toptper: A. Ix. Tencnu.
Tabmuupt u  cxembl:  «CTpykTypa  OuomeHos3a»,  «DKocHCTeMa

IIUPOKOIMCTBEHHOTO Jiecay, «IKOCHCTeMa XBOWHOTO Jjecay, «DyHKIIMOHAIbHbBIC
IPYIIBI OPraHU3MOB B SKOcUcTeMe», «KpyroBopoT BellecTB B 3kocucteMmey, «Llenu
nuTaHusl (MacTOWIHAs, JETpUTHAs)», «IKOJOTHYEcKas MUpaMHuaa YHuCe,
«IKoJoruvecKas nmupaMujia OMoMacchly», «IKOJOTHUECKas MUpamMujia dHEPruu»,
«O6pazoBanne 6omotay, «[lepBuuHas cykueccus», «BoccTaHoBiIeHHe jeca mocie
noxkapay, «JKOCUCTEMa 03epay», «ArpolueHo3», «KpyroBopoT BelecTB U IMOTOK
SHEPTUU B arporieHo3ey, «[Ipumeps ypOosKocucTeM».

OO6opynoBaHue: repOapuu pacTeHUH, KOJJIEKIIMU HACEKOMBIX, Uydelia NTUIl U
3Bepeid, repOapuu KyJIbTypHBIX H TUKOPACTYIIUX PACTCHHM, aKBApUYM KaK MOJICITh
9KOCUCTEMBI.

IIpakTnyeckas padora «/3ydenne u onucanmue ypo0odKOCUCTEMBI».

JlabopaTopHas paGora «/3yueHue pazHOOOpa3us MEIKUX IOYBEHHBIX
YWICHUCTOHOTHX B PA3HBIX IKOCHCTEMAX).

IKCKypeusi «IKCKYpCHUsl B TUIUYHBIN OuoreoreHo3 (B nyOpaBy, Oepes3HsiK,
€NbHUK, Ha CYXOJO0JbHBIN WX MTOMMEHHBIN JyT, 03€p0, O0I0TO)».

IKCKYypeHsi «IKCKYypCHsI B arpodKOCHCTeMy (Ha IOJ€ WIM B TEIIHIHOE
XO03SUCTBO)».

Tema 10. buocdepa — riodanbHas IKocHUCcTEMA

buochepa — obmemnanerapuass o0oiiouka 3eMiu, TA€ CYIIECTBYET WA
CyllleCTBOBajia U3Hb. PazBuTue mpeacTaBieHuil o ouocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uochepe. Obnactu 6uocheps! u €€ cocras. XKupoe
BeIIECTBO Onochepsl u ero PyHKIUH.

3aKOHOMEpPHOCTH cymiecTBoBaHusl Onocdepbl. OcobeHHOCTH OMOChephl Kak
rI100aJIbHOM 3K0cUCTeMBI. J(MHamMuueckoe paBHoBecue B Ouocdepe. KpyroBoporsl
BEIIECTB U OMOr€OXMMUYECKHE IIUKIIBI (Yriieposa, a3otra). PUTMUYHOCTD SIBJICHUI B
ouocdepe.



3oHanbHOCTH OHMochepsl. [lonsaTre o 6Guome. OCHOBHBIE OMOMBI CYIIIH: TYHIPA,
XBOWHBIE Jieca, CMEIIaHHbIE W IIUPOKOJUCTBEHHBIEC Jieca, CTENH, CaBaHHBI,
MyCTBIHU, TPOIMYECKHE JIECA, BBICOKOTOphs. KiimMar, paCTUTENbHBIN U KUBOTHBIN
MUp OMOMOB CYIITH.

Crpykrypa U QyHKIUS )KUBBIX CUCTEM, OLICHKA UX PECYpPCHOTO MOTEHIIUAJIA U
o6uochepHbIX QPyHKIIHM.

JdemoHcTpanuu

[Toptpetsi: B. 1. Bepuaackuii, 3. 3rocc.

Tabmuipl u cxembl: «['eocdepnl 3emnu», «KpyroBopoT azota B MPUPOAE»,
«Kpyrosopor yrinepoga B mpupone», «KpyroBopor kuciopoga B MpPUPOIE»,
«Kpyroopot Boabl B mpupoae», «OcHOBHbIe OMOMBI cyminy, «Kiumarnueckue
nosica 3emnm», «Tynapay», «Taira», «Cmemanusiil ngec», «IMpOKOIUCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiHa», « Tponmueckuid ecy.

OO6opynoBanue: repdapun pacTeHHUI pa3HbIX OMOMOB, KOJUIEKIIUHN >KUBOTHBIX.

Tema 11. YestoBek M OKpyKa0OIIas cpeaa

DKOJIOTUYECKHE KPU3UCHI M MX NOpUYUHBL. Bo3aelicTBue deloBeka Ha
ouocdepy. 3arps3HeHue BO3AYIIHOM cpeabl. OXxpaHa Bo3ayxa. 3arpsi3HEHUE BOJTHOM
cpenbl. OxpaHa BOAHBIX pecypcoB. PaspymieHune mouBbl. OXpaHa MOYBEHHBIX
pecypcoB. M3meHnenne kimmara.

AHTpPONIOTEHHOE BO3JICVCTBHE HA PACTUTEIBHBIM U KMBOTHBIM MHp. OXpaHa
PacCTUTENLHOTO U >KMBOTHOTO Mupa. OCHOBHBIC MPUHITUIIBEI OXPaHbI MPUPOIBI.
Kpacubie knuru. OcobGo oxpansiembie mnpuponnbie Tepputopun (OOIIT).
Boranndeckue caibl ¥ 300J10THYECKUE MTAPKHU.

OCHOBHbBIC TPUHIUIIBI YCTOWYMBOIO PA3BUTHUSI UYEIOBEYECTBA U TMPUPOJIBIL.
PammonanibHOe  TPUPOJONONIB30BAHME W COXpaHEHHWE  OMOJOTMYECKOTO
pazHooOpasust 3emau. OOImME 3aKOHOMEPHOCTH TJI00AJIBHBIX 3KOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3HUCA U €r0 BEPOATHBIE MOCIIECTBUS.

Pa3zButne METOJIOB MOHUTOPUHTA pAa3BUTHUSI OMACHBIX TEXHOT'CHHBIX
npoueccoB. CucmemHuvie ucciedo8aHus nepexooa K pecypcocbepeearoujei U
KOHKYPEHMOCnocoOHot anepeemuke. buonozuueckoe pasnoobpasue u 6uopecypcasi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaroujue O00OCMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHbIX 6U008 U 9dKkocucmem. (OcHoBbl
aKopeaburumayuu Kocucmem U Ccnocooos 060pvObLl ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpykyus Mopckux u Ha3eMHbIX IKOCUCTIEM.

JdeMoHCTpanuu

Tabnuipl 1 cxeMbl: «3arpsi3HeHne aTMocepbl», «3arps3HeHue Tuapochepo»,
«3arpsasHenue nouBb», «[lapHukoBbiit addexT», «Oco00 oxpaHsemMble IPUPOTHBIC
TeppUTOpUn», «Moienu ynpaBiasieMoro Mupay.



O6GopynoBanue: ¢dororpaguu OxpaHsSeMbIX pacTeHUM U >KUBOTHBIX KpacHoi
kauru Poccuiickoit denepannn, KpacHoi KHUITM peruoHa.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJIbTaTaM OCBOCHHUS
0o0yJaromMUMHUCs MPOrpaMM CpeaHero oOmiero oOpa3oBaHUsS: JIMYHOCTHEIC,
MeETaInpeIMETHbIE U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX Pe3yIbTaTOB OCBOCHUS MPOrpPaMMBbI IO OUOJOTUH
BBIJICJICHBI CIIEAYIOIIUE COCTABJISIONINE: OCO3HAHUE O0YYArONIUMUCS POCCHHCKON
IrpaXXaHCKON MJICHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpENEIeHUI0, Haiuuue momusayuu K OOydEHUIO  OHMOJIOTHH,
yeleHanpaeieHHoe passumue BHYTPEHHUX YOEXKIEHUW JIMYHOCTU Ha OCHOBE
KJIFOUYEBBIX I[IEHHOCTEH W MCTOPUYECKUX TPAJAMIMN pa3BUTHS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIITUXCS PYKOBOACTBOBATHCS B CBOCH
JEATETbHOCTA I[EHHOCTHO-CMBICTIOBBIMU  YCTAHOBKAMH, NPUCYIIUMHU CHUCTEME
OMOJIOrMYeCcCKOro 00pa3oBaHusl, Haluuue nPagoCcoO3HAHUsL SKOJIOTUYECKON KYIbTYpHI,
cnocobHocmu cmagums e U CTPOUTD KU3HECHHBIC TIJIaHBI.

JIMYHOCTHBIE PE3YNIBTATHl OCBOCHUS MTPOTPAMMBI 110 OMOJIOTHH IOCTUTAIOTCS B
€AUHCTBE Y4YeOHOM U BOCIHUTATEIBHON JEATEIBHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMU POCCUMCKUMH COIUOKYIBTYPHBIMHU, UCTOPUUECKUMU U JTYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI U CIOCOOCTBYIOT TPOIECCaM CaMOIIO3HAHMSI, CAMOBOCIIMTAHHS U
CaMOpa3BUTHUSA, PA3BUTUS BHYTPEHHEH TMO3UIMU JMYHOCTH, NATPUOTHU3MA U
YBQXCHUSI K 3aKOHY M IMPaBOIOPSIKY, YEIOBEKY TPyAa U CTapuIeMy MOKOJEHHUIO,
B3aUMHOI'0 YBa)KCHHS, OEPEKHOr0 OTHOIIEHUS K KYJIbTYPHOMY HaCIEAUI0 U
TpaAuIHAsIM MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoint denepanuu, Opupoae u
OKpYXaroUIeH cpee.

JInuHOCTHBIE pE3yNbTaThl OCBOCHHUS YyueOHOro mnpeaMera «buomaorus
JOJDKHBI OTpaXkaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYarOIINXCSI PYKOBOCTBOBAThLCS
c(hOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JMYHOCTH, CHUCTEMOW I[E€HHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHE KU3HEHHOTO
OMbITa W OMbITA JIEITEILHOCTH B MPOLIECCE Peaau3allii OCHOBHBIX HaIlpaBJICHUN
BOCIIUTATENIbHOU JIEATEIbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpa:ka1aHCKOro BOCITUTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKM 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYITMOHHBIX MPaB M 00s13aHHOCTEH, YBaKEHUE 3aKOHA
U TIPaBOMOPSIIKA;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOM AEATETLHOCTU IIPHU CO3IaHUU YUEOHBIX
MPOCKTOB, pEIICHUU Yy4eOHBIX MW TO3HABATENIbHBIX 3aJlad, BBITIOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH ~ OMpPENENsTh COOCTBEHHYIO MO3UIMI0 IO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHATH €€;

YMEHHUE YUYUTHIBATh B CBOMX JEHCTBUSIX HEOOXOAMMOCTb KOHCTPYKTHBHOIO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMH YOKIICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMH U
COLMAJIBHBIM ITOJ0KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B TMIPOIIECCE COBMECTHOTO BBIMOJIHEHUS
y4yeOHBIX, T[O3HABATEIbHBIX M HCCIENOBATEIbCKUX 3a7a4, YBAXKHUTEIbHOIO
OTHOIIEHUS K MHEHHIO OINIMOHEHTOB TMpHU OOCYKICHUHU CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOT0 COIEPKAHUS;

TOTOBHOCTb K T'YMAHUTAPHOU U BOJIOHTEPCKOM JESITEIIbHOCTH;

2) IATPUOTUYECKOT0 BOCIIUTAHUS S

c(hopMHUPOBAHHOCTh POCCUHUCKOM IpakIaHCKON UASHTUYHOCTH, TATPUOTHU3MA,
YBAKEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH nepen PoauHon, roproctu
3a CBOM KpaH, CBOWO PoauHy, CBOHM S3BIK M KYJIbTYpPY, IPOILUIOE U HACTOSALIEE
MHOT'OHAIIMOHAJIBHOT O Haponaa Poccuu;

LIEHHOCTHOE OTHOILIIEHUE K MPUPOJHOMY HACIIEIHUIO U MaMATHUKAM ITPUPOIBI,
JTOCTHXKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYIE;

CIIOCOOHOCTh OLIEHWBATh BKJIAJ POCCUICKUX YYEHBIX B CTAHOBJIEHUE W
pa3BuTHE OMOJOTMM, TOHMMAaHUS 3HA4Ye€HHUS OWOJOTMU B TO3HAHHM 3aKOHOB
IPUPOJIbI, B AKU3HU YEJIOBEKA U COBPEMEHHOr 0 00I1I€CTBA;

ujeiiHas yOeXIE€HHOCTb, TOTOBHOCTh K CIIY)KEHHIO W 3ammure OtedecTsa,
OTBETCTBEHHOCTb 3a €r0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE JYXOBHBIX IEHHOCTEW POCCUMNCKOrO HAPO/a;

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMUSI, ITUYECKOTO IMOBEICHUS;

CIOCOOHOCTh OIIEHMBAaTh CHUTYaAIMI0 M TMPUHUMATh OCO3HAHHBIC pEIIeHUs,
OPHUEHTHUPYSACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U LICHHOCTH;

OCO3HAHUE JINYHOT'O BKJIAJa B IOCTPOECHUE YCTOMUUBOrO OyayIIero;

OTBETCTBEHHOE OTHOILLIEHHE K CBOMM POJUTEISM, CO3JAHUIO CEMbU HAa OCHOBE
OCO3HAHHOI'O TIPUHATHS LIEHHOCTEHM CEMEHHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMu Hapo1oB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOUYas ACTETUKY ObITa, HAyYHOT'O U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHUN;

IIOHMMaHUE SMOLMOHAIIBHOI O BO3JAECUCTBHUS ;KUBOU NPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMJICHUE
MPOSIBJISATh KAYECTBA TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro Bocnutanusi, (OPMHUPOBAHMS KYJLTYPbl 310POBbS H
IMOLMOHAJIBHOIO0 0JIarOnoJIyYns:

MOHUMAaHHE U peanu3alius 3J0pOBOro u 0€30macHOro oopasa Ku3HH (310pOBOE
nUTaHue, COOJII0/IEHNE TUTUEHNYECKUX MTPaBUJI U HOPM, COATaHCUPOBAHHBIN PEXUM
3aHATUM W OTHbIXa, peryisipHas (Qu3nyeckas aKTUBHOCTH), OEpeKHOro,
OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (PU3HYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

NOHUMAHHE LEHHOCTH MPAaBWI HWHIWBUAYAJIBHOTO U  KOJUJIEKTUBHOI'O
0€30MacHOro MOBEICHUS B CUTYAIIUAX, YIPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TMOCIEICTBUI M HEMPHUATHUS BPEAHBIX MPUBBIUEK (YMOTpeOIeHUs
AJIKOT 0JIs1, HAPKOTUKOB, KypEHUs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHWE IIEHHOCTH MacTEPCTBa, TPYIOIIO0HE;

FOTOBHOCTh K AKTUBHOW JESATEIBHOCTH TEXHOJOIMYECKOM W COLMAJIbHOU
HAIPaBJIEHHOCTH, CIMIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOSITEIBLHO
BBITIOJIHATh TaKyI0 AEATEIbHOCTD;

WHTEPEC K Pa3IMyHBIM cepaM MPOoPECCUOHAIBHON JCSITEIbHOCTH, YMCHHE
COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymed mnpodeccud U PeaTU30BbIBATH
cOOCTBEHHBIE KU3HEHHBIE TUTAHbI,

FOTOBHOCTh W CHOCOOHOCTH K OOpa3oBaHMIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEU JKU3HU,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMSA

AKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHHE K MIPUPOAE KaK UCTOUHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBIIIICHUE YPOBHS OKOJOTHYECKON KyIbTYphl: TPHOOPETEHHE OIBITA
IUIAHUPOBAHUS TMOCTYNKOB W OIEHKM UX BO3MOXHBIX TOCJIEICTBUNA TSt
OKPYKAIOIIEH CPEBI;

OCO3HAHHE TJI00aJBLHOTO XapakTepa IKOJIOTMYECKUX MpoOJeM W MyTed ux
penieHus;

CIOCOOHOCThH MCIIOIB30BaTh MPUOOPETAEMBbIE PY U3YUEHUN OMOJIOT U 3HAHUS
U yMEHUS TpU  pElIeHHH MNpodJieM, CBSI3aHHBIX C  PAMOHAJIBHBIM
NPUPOIOIIONIBb30BaHNEM  (COOMIOICHHE  TPaBWJI  TIOBEACHHUS B TPUPOJIE,
HAIlpaBJICHHBIX HA COXPAHEHUE PABHOBECUSI B DJKOCHUCTEMAaX, OXpaHy BUJIOB,
IKOCHUCTEM, OHoCchephl);

AKTUBHOE HENPUATUE ACHCTBHM, IPUHOCAILUX BPE OKPYKAIOIIEH PUPOTHOM
cpelie, yMEHHE MPOTHO3UPOBATh HEOJIATONPUSTHBIE YKOJOTUYECKUE TMOCIEICTBUS
IPEANPUHUMAEMBIX JEUCTBUM U NPEIOTBPAIIATH UX;



HAJIMYUE PA3BUTOTO 3KOJIOTHYECKOTO MBIIIICHHUS, YKOJIOTHIECKON KYIbTYpPHI,
OTBITa JCATEIBHOCTH HKOJIOTHYECKOM HaIPaBJICHHOCTH, YMCHHUS
PYKOBOJICTBOBATHCSI UMM B IO3HABATENbHOM, KOMMYHHMKATUBHON M COIMAIbHOMN
NIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MIPAKTUYECKOMN NIEATETLHOCTH YKOJOTHIECKON
HaTPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKU M OONIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIHAJIOTE
KYJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDPE;

COBEPIICHCTBOBAHHUE SI3BIKOBOM W YMTATEIbCKOM KYJIBTYPbl KaK CpeACTBa
B3aMMOJICUCTBHS MEXKTY JIFOJbMH U TIO3HAHUS MUDPA;

NOHMMaHHe CcrnenuUuKd OWOJOTMM KaK HayKH, OCO3HaHMs €€ poJiu B
(GbOpMHUPOBAaHUY PAIMOHATBHOTO HAYYHOTO MBIIMUICHUS, CO3JaHUU IIEJIOCTHOTO
Npe/ICTaBlieHUss 00 OKpY)KAloIIeM MHpE KaK O €IMHCTBE IMPUPOJbI, YeJIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH Mpodsiem
COXpaHEHUs IPUPOTHOTO PABHOBECHS,

yOSKIEHHOCTh B 3HAYMMOCTH OWOJIOTHHU JIJII COBPEMCHHOW ITUBUJIU3AIINH:
oOecriedyeHusi HOBOI'O YPOBHSI Pa3BUTHS MEAMIIMHBI, CO3/JaHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peImaTh  PECypCHbIE  TPOOIEMBI  Pa3BHUTHS
YeII0BEUECTBA, MOMCKA MyTEeH BBHIXO/A U3 TII00aTBHBIX YKOJIOTHYECKUX MpoOIeM 1
oOecrieyeHusi  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYpcOB M (POPMUPOBAHUIO HOBBIX CTAHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCThL B TIOJYUYCHHHM OWOJOTHYCCKUX 3HAHMA B IEIAX
MOBBIIICHUST OOIIEH KYJIBTYPBl, €CTECTBCHHO-HAYYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAILHOW TPaMOTHOCTU oOydarommxcs, GopMupyemon
P U3yYE€HUU OMOJIOTHH,

MOHMMAaHHUE CYIIHOCTH METOJIOB IO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WCIONIb30BaTh TMONyYaeMble 3HAHWSA IS aHamm3a |
OOBSICHEHUS SIBIICHUU OKPYKAIOMIEro MUPA U MPOUCXOASIINX B HEM HM3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKJIFOUYCHHsSI Ha OCHOBE HAy4YHBIX (DAKTOB U
UMEIOIIUXCS JAaHHBIX C IEJIbIO TIOJYYCHHS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENIbHO MCMOIb30BaTh OMOJIOTUYECKUE 3HAHUS IS
penieHus MpooOJieM B peabHbIX KU3HEHHBIX CUTYaAIIUX;

OCO3HAHHME IIEHHOCTH HAYYHOW IeATEeIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
NIPOSKTHYIO M HCCIIEA0BATEIIbCKYIO ACITEIBHOCT HHIUBHUYAIBHO U B TPYIIIIE;

TOTOBHOCTH M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO |
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUUA MO OHOJIOTMU B
COOTBETCTBHH C KU3HECHHBIMH IMOTPEOHOCTSIMHU.



METANPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yiabTaThl OCBOCHHS yd4eOHOTO mpeamera «buomorus»
BKJIIOYAIOT: 3HAYUMbIe M1 (OPMUPOBAHMS MHUPOBO33PEHUS OOYyUYaAIOIIUXCS
MEXIUCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOICHAYYHbIC MOHSTHS, OTPAKAIOIIUE
[EJOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHeUU(PUKY METOIOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, YHEPTHUs, SIBICHHUE, MPOIIECC,
CUCTEeMa, Hay4HbIA (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TE€OpUs,
uccie0BaHue, HAOII0IeHEe, U3MEPEHHE, SKCTIEPUMEHT U JIPYTHE); YHUBEPCATIbHbIC
yueOHbIe JeHCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATHUBHBIE, PpETYJISTHBHBIC),
oOecrnieunBaromue GopmupoBanue GHyHKIIMOHATHHOW IPAMOTHOCTH M COIUATBLHOM
KOMIIETEHIIMM  OOYYalolMUXCsl; CHOCOOHOCTh  OOYYaloOIIUXCS  HCMOJIb30BaTh
OCBOEHHbIE MEKIUCIUTUTUHAPHBIE, MUPOBO33PEHYECKHUE 3HAHUS U YHUBEPCAIbHbIE
y4eOHBIC IEUCTBHSI B TIO3HABATEILHOW U COIMATBHOM MPAKTHKE.

B pesynbTaTe n3ydeHus OMOJIOTHH Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHUs
y oOydaromierocss OyayT chOpMUPOBaHbI TO3HABATENIbHBIE YHUBEPCAJIbHBIC
yueOHble JCHCTBUSA, KOMMYHHKATHUBHBIE YHUBEpCaJbHblEe YyueOHBbIE JEHCTBUS,
PETYISTUBHBIC YHUBEPCATLHBIE yUeOHBIC JCHCTBHUS, COBMECTHAS JEATEIHHOCTb.

MeranpenMeTHbie pe3yJbTaTbl OCBOCHHS MPOTrpaMMbl CpPEIHEro OOIIEro
00pa3oBaHuUs TOHKHBI OTPAXKaTh:

OBaanenne YHUBEPCATbHBIMH yueOHBIMH MO3HABATEIbHBIMH
AeCTBUAMMU:

1) 6a3oBbIe JIOTHYECKHE JeHCTBHUS:

CaMOCTOSITeTbHO  (OpPMyNIHpOBaTh U aKTyaJIM3UPOBaTh  MPOOJIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHWM 3HAHUNA TPHUEMBI JIOTUYECKOTO MBIITUICHHUS
(aHann3a, CUHTE3a, CpaBHEHUsI, KilacCupUKaIMu, 0000IIEHUS ), PACKPBIBATH CMBICI
OMOJIOrMYECKUX TOHATUM (BBIJEIATh UX XapaKTEpHbIC MPU3HAKH, YCTAHABJIMBAThH
CBSI3M C IPYTUMU MTOHSTUSIMU);

OMpEeNeNsATh LEeNU JACATEIbHOCTH, 3aJaBasi MHapamMeTpbl W KPUTEPUU UX
JOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACSITEIHLHOCTH C TOCTaBICHHBIMHU LIEIISIMHU;

UCIIOJIb30BaTh OMOJIOTrMYECKHE MOHATHUS ISl OObsICHEHUSI (DAKTOB U SIBJICHUUN
KUBOU MPUPOJIBI;

CTPOUTH JIOTMYECKHE pPACCYKICHUS (MHIYKTUBHBIC, JE€IyKTUBHBIE, II0
AQHAJIOTUH), BBISIBJISATH 3aKOHOMEPHOCTH U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SIBIICHUAX, (POPMYITMPOBATH BHIBOJIBI U 3aKIIOUCHUS;

PUMEHSTh CXEMHO-MO/IEIbHBIE CPEICTBA JUISI TTPE/ICTABIICHUS CYIIECTBEHHBIX
CBS3€Hl W OTHONIEHWH B W3YyYaeMbIX OHOJOTHYECKUX OOBEKTaX, a TakKe
NIPOTUBOPEYHMA PA3HOTO POJA, BBIABICHHBIX B Pa3IMYHBIX WH(OPMAIIMOHHBIX
UCTOYHUKAX;



pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBbI C YUETOM aHAIN3a HMEIOIINXCS
MaTepUaJbHBIX U HEMaTEepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEITETLHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJSIM, OIIEHUBATh PUCKU MOCIEICTBUM €SI TEIbHOCTH;

KOOPJAMHUPOBATh U BBIMOJIHSITH pabOTY B YCIOBUSIX PEaTbHOT0, BUPTYaJIbHOIO
U KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJIEHUE TIPU PEIICHUH >KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKUE ICHCTBUS:

BJIQJIETh HABBIKAMU Y4EOHO-UCCIIEIOBATEIBCKON U TPOCKTHOMN JIEATEIHbHOCTH,
HaBbIKAMU  pa3pelieHus MpodJieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MTOMCKY METOJIOB PEUICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO
Pa3JIMYHBIX METO/IOB MO3HAHUS;

UCIIOJIb30BAaTh PA3JIMUHbIC BHUJBI JIEATEIBHOCTH IO TMOJYYEHUI0 HOBOTO
3HAHMSI, €r0 HWHTEpPHpeTaluy, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPH CO3/IaHUU YYEOHBIX U COIUATBHBIX IPOEKTOB;

¢bopMHUpOBaATH HAYYHBIN THUI MBIIUJICHUS, BIaJACTh HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU TTOHSATUSMU U METOaMU;

CTaBUTh W (opMynupoBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOM
NESATENIbHOCTU U )KU3HEHHBIX CUTYyalUsX;

BBISIBJISITh [IPUUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajlauy,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHHS, HAXOAUTh apTryMEHTHI JJIs I0Ka3aTeIbCTBA CBOUX
YTBEPKJCHUMN, 3a]1aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

AHAJM3UPOBATH TMOJYYECHHbIE B XOJE€ pEUICHUA 3a/Jaud pPe3yJbTaThl,
KPUTUYECKHU OIIEHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCJIOBUSIX;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIAThH IIE€JICHATIPABICHHBIA TIOMCK TIEPEHOCa CPEJCTB M CIOCOOOB
NEeNcTBUS B MPOPECCUOHATIBHYIO CPENY;

yMETh TMEPEHOCUTh 3HAHUS B TMO3HABATEIIBHYI0 U TMPAKTHYECKYIO 00JIaCTH
KUZHEAEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 001acTel;

BBIJIBUTaTh HOBBIC WJICH, MpeJjlaraTh OPUTMHAIBHBIC MOJIXOAbl U PEUICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aJIbTEPHATUBHBIEC PEIICHUS.

3) pabora ¢ naopmanueii:

OpPUEHTUPOBATHCS B PA3TUYHBIX UCTOYHHKAX WH(MOpPMAIH (TEKCTE y4eOHOTO
nocoOusi, HAayYHO-TIOMYJSAPHOW JHUTEparype, OHOJOTMUECKUX CJIOBApSIX U
CIPaBOYHHUKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHbIX, B VIHTepHeTe), aHaIU3UpOBaTh
UHGOPMAITNIO PA3IMYHBIX BUIOB U (HOPM MPEACTABICHUS, KPUTUIECKU OLICHUBATh
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTE;



(opMynHpOBaTh 3aMpOChl U MPUMEHATH PA3IUYHbIE METOIbI MPU TMOUCKE U
otbope Ouonornueckoi MHMOpMaLMKM, HEOOXOIUMOM JIJIsi BBITTOJHEHUS Y4EOHBIX
3ajay;

npuoOpeTaTh OMNBIT MCMHOIb30BaHUS HMH(POPMALIMOHHO-KOMMYHHUKATUBHBIX
TE€XHOJIOTUM, COBEPIIEHCTBOBATh KYJIbTYpPY aKTUBHOI'O UCIIOJIb30BAHUS PA3IMUHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpaTh  ONTUMaNbHYIO  (OpMYy  INpEACTaBICHUS
Oounonornueckoit napopmammu (cxemol, TpaduKu, TUarpaMMBbl, TAOIUIIBI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAYYHBIM $3BIK B KadyecTBE CpeAcTBa NpU paboTe C
Ouojornyeckod HHGPOpMAIMEH: MNPUMEHATh XUMHYECKHe, (U3HUECKHE U
MaTEeMaTUYECKUE 3HAKM U CUMBOJIBL, (DOpMYysbl, aOOpeBHATYpY, HOMEHKIATYpY,
UCIIONIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CUMBOJHMYECKHE  CPEACTBA
HaTJISTHOCTH;

BJIAJCTh ~ HABBIKAMHM  pACIIO3HABAHUS W 3alUTHl  WHGOpMAIWH,
nH(GOPMAITMOHHON 0€30MacHOCTH TUIHOCTH.

OBJ1aieHHe YHHBEPCAJbHBIMU KOMMYHUKATHBHBIMY /1I€ICTBUSAMM:

1) obmmeHme:

OCYILIECTBISATh KOMMYHHUKAIIUU BO BCeX cepax KHU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WIM JUCKYCCHUU IO CYIIECTBY OOCYXIaeMOW TeMbl (yMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXJCHUS OTHOCHUTEIBHO BBIMOJHEHUS MpejjiaraeMon
3a/1aud, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA APYTMX YYaCTHHUKOB
JMajnora Wi JUCKYCCUN);

pacno3HaBaTh HeBepOaJbHBIE CpEACTBA OOIIECHUS, IOHUMATh 3HAYEHHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHUS KOH(JIMUKTHBIX CUTYyalUH,
YMETbh CMAr4aTh KOH(QIUKTHI U BECTU MEPErOBOPHI;

BJaJIeTh Pa3jIMYHBIMHU CIIOCOOAMHU OOIIEHUS M B3aUMOJCHCTBHS, MOHUMATh
HaMEPEHUs IPYruX JOJEeH, MPOSIBIATh YBAKUTEIbHOE OTHOLUIEHUE K COOECETHUKY
U B KOPpEKTHOU (hopme GOopMyIHpOBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3pPEHHS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHAs eITeJIbHOCTh:

NOHUMATh M MCIOJB30BATh MPEUMYIECTBA KOMAaHIHON M WHJUBHUIYaJIbHOU
paboThI TIPH pelIEHUN OUOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYMIOBBIX (POPM B3aUMOJICHCTBHS MPHU pelIeHUH y4eOHOIl 3a1auu;

BBIOMpATh TEMATUKy M METOJIbl COBMECTHBIX IEHUCTBUHA C Y4YETOM OOLIMX
MHTEPECOB U BO3MOXKHOCTEH Ka)10T0 YjeHa KOJIJIEKTHBA;

OpUHUMATh  LIE€IM  COBMECTHOM  JIEATENIbHOCTH, OpTraHHU30BbIBATH U
KOOPAWHHUPOBATh JCUCTBUS MO €€ MOCTHXKEHUIO: COCTABIATH IUIAH JCHUCTBUU,



pacupenensTh poiu ¢ Y4ETOM MHEHUM YYaCTHHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET'O BKJIAJIa M KAXI0I'0 yYaCTHUKA KOMaH/Ibl B OOLTUI
pe3ynbTaT Mo pazpadOTaHHBIM KPUTEPHSIM;

IpeIaraTb HOBBIE TIPOEKTHI, OLEHMBATh HUAEH C IMO3UIMM HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIATh IIO3UTUBHOE CTPATErMYECKOE IIOBEAECHUE B Pa3JIMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpAKEHHE, OBITh MHUIIMATHBHBIM.

OgJy1ajieHHE YHUBEPCAIbHBIMH PeryIssTHBHBIMH ACHCTBUAMMU:

1) camoopranuzanusi:

UCMOJIb30BaTh OHOJOTMYECKHE 3HAHUS [UIS BBIABICHUS MpoOJIeM M HX
pELIeHHs B )KU3HEHHBIX U YYEOHBIX CUTYalUsX;

BbIOMpAaTh Ha OCHOBE OHMOJOTMYECKMX 3HAHUM LIEJEBbIE U CMBICIOBBIE
YCTAHOBKHM B CBOMX JIEMCTBHUSIX M MOCTYIKax IO OTHOUIEHUIO K YKUBOU MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBbIO OKPYXKAIOIIHKX ;

CaMOCTOSITETIbHO OCYLIECTBIIATH IO3HABATENIBHYIO JIESITENbHOCTD, BBISBIATH
poOJieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a7]aul B 00pa3oBaTeIbHOMN
NEATENbHOCTH U JKU3HEHHBIX CUTyalUsX;

CaMOCTOSITENTHO COCTABIIATH IJIaH PELICHHsI TPOOJIEMBI C YUETOM UMEIOLTNXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTEHUN;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacHIMpATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JTMUHBIX MPEINOUYTECHUI;

JieNiaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32
peuieHue;

OLICHMBATh PUOOPETEHHBIN OIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO IIUPOKOH SPYAULMH B
pa3HBIX 00JIaCTAX 3HAHWN, TOCTOSHHO TIOBBIIIATH CBOM OOpa30oBaTENbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYaIUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENAM;

BJIaJ€Th  HABbIKAMHU  IO3HABAaTEJIbHOM  peQuieKCuM Kak  OCO3HaHHUS
COBEpIIAEMBIX JCHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX PE3YJIbTaTOB U
OCHOBaHUI, UCHOJIb30BaTh MPUEMBI peduIeKCUH Ji1 OLUEHKU CHUTYyalllH, BhIOOpa
BEPHOI'O PELICHNS;

YMETh OLICHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATh PEUICHUS M0 HX
CHUKEHHUIO;

OPUHUMAaTh MOTHBBI W apryMEHTBhl JPYIMX IIPpU AaHAIN3E pPE3yJIbTaTOB
NEATEIbHOCTH;



3) npuHsTHE ceOs ¥ IPYTHUX:
OpPUHUMATh ce0sl, IOHMMAasi CBOM HEJOCTATKHU U JIOCTOMHCTBA;
IPUHUMAaTh MOTHBBI W apryMEHTBhl JPYIMX IIPM AaHAIN3E pPeE3yJIbTaTOB
NEATENBHOCTH;
NpHU3HABaTh CBOE MPAaBO U MPABO APYIHX HA OIIUOKH;
pa3BUBATH CIIOCOOHOCTh IOHUMATh MUP € MO3UIMH JPYrOro YeJI0BeKa.
MNPEIMETHBIE PE3YJIBTATHI

[IpenMeTHble pe3yabTaThl OCBOSHUSI COJIEpKAHUSI Y4eOHOro mMpeaMmera
«buonorus» Ha yrayOJaE€HHOM ypOBHE OPHUEHTHUPOBAHBI Ha oOecredeHue
npopminbHOro  o0ydeHus  oOydarormuxcs  Owojormw. OHHM  BKJIIOYAROT:
crienuduyeckue st OMOJOTUN HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUH 1O
OCBOCHHIO, UHTEPIPETALMN U TPeoOpa3oBaHUIO 3HAHUM, BUJIbI JIEATEIBHOCTH 10
MOJTYYECHHIO HOBBIX 3HAHWUW M UX MPUMEHEHHIO B PA3JIMYHBIX YYCOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX cuTyanusax. l[IpenmerHsie pe3ynbTaThl MPEACTABICHBI MO
rojiamMm U3y4eHusl.

[IpenmerHble pe3ynbTaThl OCBOCHUS yueOHoro npenmera «buonorusi» B 10
KJlacce NOMKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U pOJM OHOJIOTUM B CHUCTEME
€CTEeCTBEHHBIX HayK, B ()OPMHUPOBAHUU €CTECTBEHHO-HAYYHON KapTHHBI MUpa, B
MO3HAHWW  3aKOHOB TPHUPOABI M  PEHIEHMH MOpoOJieM  palMOHAIbLHOTO
IPUPOJIOTIONIB30BAHNUSA, O BKJIAJIE POCCHMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoIoruy;

BJIQJICHUE CHUCTEMON  OWOJIOTMYECKMX 3HAaHHWM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIararone OUOJIOTMUYECKUE TEPMHUHBI U TOHATUA (KU3Hb, KIIETKA,
OpraHusM, MeTaboIn3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIIPOHM3BEICHNE,
HACJIEJICTBEHHOCTh, M3MEHYUBOCTb, POCT W PAa3BUTHUE), OUOJOTMYECKHE TEOPUU
(xnerounas teopus T. [lIBanna, M. Illnelinena, P. BupxoBa, XxpoMocomMHasi Teopusi
HacinencrBeHHoctd T. Moprana), yuyenuss (H. W. BaBunoBa — o 1nenTpax
MHOT000pa3us U MPOUCXOXKICHHSI KyJIbTYPHBIX PACTCHUI), 3aKOHBI (€IMHO00pa3HsI
MOTOMKOB TIEPBOI'0 TOKOJIEHUS, PACIICIUICHHUS], YUCTOTHI TaMeT, HE3aBHCHUMOTO
HacnenoBaHua [. MeHgens, TOMOJOTMYECKUX pAIOB B  HACJIEICTBEHHOMU
u3MmenurBocty H. Y. BaBuioBa), mpuHIUIIEI (KOMIUIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMM METOJAAMU HAyYHOrO IMO3HAHUSI, HUCIIOJIIb3YEMBIX B
OMOJIOTMYECKUX HUCCIEAOBAHUSIX JKUBBIX OOBEKTOB (OMUCAaHUE, HW3MEPEHUE,
Ha0JII0/IEHHE, SKCTIEPUMEHT);

YMEHHUE BBIJIENATh CYIIECTBEHHBIE IPU3HAKU: BUPYCOB, KJIETOK IMPOKAPUOT U
AYKapUOT, OJIHOKJIETOYHBIX WU MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM YHUCJE
OakTepuii, rpuOOB, paCTEHUH, KUBOTHBIX U YEJIOBEKA, CTPOEHHUS OPraHOB U CUCTEM
OpraHOB pACTE€HMI, KUBOTHBIX, YEJIOBEKA, IIPOLIECCOB KUZHEAEATEIbHOCTH,



NPOTEKAIONINX B OpraHU3MaxX PacTEeHUi, )KMBOTHBIX M YEIOBEKa, OMOJIOTHMYECKUX
poLecCOB: 0OMeHa BellecTB (MeTadonn3M), MpeBpalleHUsl YHEPTUU, OpOKEHMUS,
aBTOTPO(HOrO U TeTepoTpOdHOro TUIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3A,
MHUTO3a, MeH03a, TaMeTOoreHe3a, ’MOPHOreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
pa3MHOXKEHUS,  WHAUBUAYAJIbHOTO  pPa3BUTHs  opraHu3Ma  (OHTOT€HE3a),
B3aMMO/ICHCTBHSI T€HOB, T€TEPO3UCA, UCKYCCTBEHHOI'O 0TOOPA;

yMEHHE YCTaHABIWBATh B3aMMOCBSI3M MEXKAY OPraHOMJAMU KIETKA M HUX
(GYHKIUSIMH, CTPOEGHUEM KIIETOK pa3HBbIX TKaHEH M uX (QyHKIUAMH, MEXITY
OpraHaMd W CHCTEMaM{ OpraHOB y PACTeHM, XMUBOTHBIX U YEJIOBEKa M HX
GYyHKIMAMHA, MEXAY CUCTEMaMU OpraHOB M HX (QYHKIUSMHU, MEXKAY ITaramu
oOMeHa BElIeCTB, 3TallaMy KJIETOYHOTO IUKJIA U )KU3HEHHBIX IIUKJIOB OPraHU3MOB,
sTanaMu 3MOpPUOHAIBHOIO Pa3BUTHUS, TEHOTUIOM M (PEHOTUIIOM, (PEHOTUIIOM U
dbakTopaMu cpesibl OOUTAHUS;

YMEHHUE BBISBISTh OTJIMUUTEIbHBIE NMPU3HAKU JKUBBIX CHUCTEM, B TOM UHCIE
pacTeHui, >KUBOTHBIX U YEIOBEKa,

YMEHHE HCIHOJb30BaTh COOTBETCTBYIOLIME APTYMEHTBI, OHMOJIOTHYECKYIO
TEPMUHOJIOTHIO U CHMBOJHUKY JUIS JTOKA3aTEIbCTBA POACTBA OPTaHM3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII;

YMEHHE pelIaTh OMOJOrHYeCcKUe 3aJa4t, BBISBISATH MPUUYNHHO-CIIEICTBEHHBIE
CBSI3M MEXIY UCCIIETyEMbIMU OMOIIOTMYECKUMU MIPOIIECCAMU U SIBICHUSAMU, JAeNaTh
BBIBOJIBI ¥ IPOTHO3BI HA OCHOBAHHH TOJTYYECHHBIX PE3yJIbTaTOB;

YMEHHUE BBINONHATH JIA0OpATOPHBIE U MpPAKTUYECKHUE paldoThl, COOMIOAATh
npaBWiIa Mpu paboTe ¢ y4eOHBIM 1 Ta00paTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIBUTATh THUIIOTE3bl, TMPOBEPATh HX OSKCIECPUMEHTAIHLHBIMU
cpeacTBamMu, GOpMyIUpPYs IeJdb HWCCIEIOBAHMS, AaHATU3UPOBATH IOTYYCHHBIE
pe3yNbTaThl U JENIaTh BHIBOJIBI,

yMEHHE Y4YacTBOBaTh B y4e€OHO-HCCIIENOBATENHCKON padoTe Mo OHMOIOoruw,
HKOJIOTUHA U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIBHBIX HAay4HBIX OOIIECTB, U
NyOJIMYHO  TPEACTABIATH  TOMYYCHHBIE  pe3yabTaThl HAa  YYCHHUYECKUX
KOH(EpEeHITHSX;

YMEHHUE OLICHWBAaTh JTHYECKHUE AaCIEeKThl COBPEMEHHBIX HCCIIEIOBAaHUI B
o01acTv OMONIOTUHU U MEAUITMHBI (KJIOHWPOBAaHKE, NCKYCCTBEHHOE OTUIOIOTBOPEHUE,
HaAIpaBJIEHHOE U3MEHEHUE T€HOMA U CO3/IaHKHe TPAHCTE€HHBIX OPraHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOp Oynaymiedl mpodeccrnoHambHOM
JeSITeNbHOCTH B OOJACTH OWMOJIOTUU, MEAUILIMHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CEeNbCKOT0 XO0351CTBA, MHIIEBON MPOMBINIICHHOCTH, YIIyOIsTh MO3HABATEIbHBIHN
UHTEpEC, HAMIPABJICHHBIA HA OCO3HAHHBINA BHIOOP COOTBETCTBYIONIECH Mpodeccuu u
OPOJODKEHNE OUOJIOTMYECKOro 00pa3oBaHUS B OpraHM3alUsIX CpPEIHEro
npoQeCCUOHATBLHOIO U BBICIIETO 00pa30BaHUSI.



[IpenMeTHble pe3yiabTaThl OCBOEHUs yueOHoro mpenmera «buonorus» B 11
K1acce JOMKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUW O MECT€ W POJM OUOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHUHM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBl MHpa, B TO3HAHUM 3aKOHOB MPHUPOJBl M PEUICHUH SKOJOTHUYECKUX
npo0yieM YellOBEYeCTBa, a TaKXKe B PEIICHHWH BOMPOCOB PalMOHAIBHOTO
PHUPOIOIIONIB30BAHUA, U B (DOPMUPOBAHUH IIEHHOCTHOT'O OTHOIICHUS K MPHUPOJIE,
00IIeCTBY, YENOBEKY, O BKJIAJEC POCCHICKUX U 3apyOekHBIX YUEHBIX-OMOJIOTOB B
pa3BuUTHE OMOJIOTHUY;

yMEHHUE BIIAJIETh CHUCTEMOW OHOJOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET
OlpeseNieHUs] U MOHMMAaHHWE CYIIHOCTH OCHOBOIIOJNATaloUINX OHOJOTHYECKUX
TEPMUHOB M MOHATUM (BHUI, 3KOCUCTEMa, Ouocgepa), OHOIOrMUYECKUE TEOPUU
(aBomtounoHHas teopus Y. J[apBuHaA, CUHTETHYECKAs TEOPHS IBOJIOLMH), YUCHHUS
(A. H. CeBepruioBa — 0 myTsX U HampaBieHusx 3Bontoniuu, B.M. BepHanckoro — o
ouocdepe), 3akoHbl (TeHeTH4eckoro paBHoBecus Jx. Xapau m B. Baiiabepra,
3apompiieBoro cxoacrBa K. M. bapa), mpaswna (munumyma 0. JluGuxa,
AKOJIOTMYECKON MNHpaMuJibl 3HEpruM), runore3sl (rumoresa «mupa PHK» V.
I'unbepra);

YyMEHHUE  BJIAJIETh  OCHOBHBIMHM  METOJAaMH  HAYYHOrO0  [O3HAHUS,
UCIOJIb3yEMbIMU B OMOJOTMYECKUX UCCIIEIOBAHUSAX KUBBIX OOBEKTOB U IKOCUCTEM
(omucaHue, U3MepeHue, HabJI0/IeHHe, JKCIIEPUMEHT), CIOCOO0AMU BBISIBICHHS U
OLICHKH aHTPOIOTE€HHBIX U3MEHEHUN B PUPOJIE;

YMEHHUE BBIJCNATh CYIIECTBEHHbIE NPU3HAKU: BHJOB, OHMOT€OICHO30B,
SKOoCHCTEM U Ouocdepbl, CTaOUIM3UPYIOMIEro, ABMXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT'0 0TOOpA, AJJIONATPUUYECKOT0 U CUMITATPUUYECKOT 0 BUA0O0OpAa30BaHUS,
BIUSHUS ~ JBIDKYIIMX ~ CWJI  DBOJIONMM  HA  TEeHO(POHI  TOMYJISIUH,
MIPHUCTIOCOOJICHHOCTH OPTaHWU3MOB K cpejie OOWTaHUs, YepPENOBaHMs HAIpaBICHUI
ABOJIIOLIMH, KPYTOBOPOTA BEIIECTB M OTOKA SHEPTUU B 3KOCHCTEMAX;

yMEHUE YCTAHABIMBATh B3aMMOCBA3M MEXAY TMpOIEcCaMu HBOJIOLUH,
JBIDKYIIUMH CHJIaMH aHTPOIIOr€HE3a, KOMIIOHEHTAMHU PA3JIUYHBIX SKOCUCTEM U
IPUCIIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHHUE  BBIBJIATH  OTJIMUUTENIbHBIE  TMPU3HAKK  JKUBBIX  CHUCTEM,
NPUCIIOCOOJICHHOCTh BHJIOB K cpefe oOuTaHus, aOUOTUYECKUX U OMOTHYECKUX
KOMIIOHEHTOB ~ 3KOCHCTEM, B3aUMOCBSI3€l  OpraHM3MOB B  COOOLIECTBaX,
AHTPOIIOIEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE MCHOJIb30BATh COOTBETCTBYIOUIME AapryMEHThl, OHOJOTHYECKYIO
TEPMUHOJIOTUIO U CUMBOJMKY JJISI JI0Ka3aTEIbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPTaHU3MOB U Cpebl OOUTAHUS, CIUHCTBA



YEIIOBEUECKUX pac, HEOOXOMUMOCTH COXPAaHCHHS MHOTO00pa3usi BHUAOB U
HKOCUCTEM KaK yCJIOBHUS COCYIIECTBOBAHUS MPUPOJIBI M UEIIOBEUECTBA;

YMEHHE pelaTh ONOIOTHISCKUE 3a]Ja4H, BBISBISATH MPUUYNHHO-CIICICTBCHHBIC
CBSI3U MEXTY UCCIIETYEMbIMU OMOJIOTUIECKUMH TPOIECCAMU U SBIICHUSMH, J1eaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBINOJHATH JTA0OpAaTOpPHBIE M TPAKTHUECKHE PadOThI, COONIONATH
npaBWIIa Mpu padoTe ¢ y4eOHBIM U JTa00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, MPOBEPATh WX OKCICPUMEHTAIHLHBIMHU
cpeacTBamu, GOpMyIUpYs 1eJdb HWCCIEIOBAHMS, AaHATU3UPOBATH IOITYYCHHbBIE
pEe3yNbTaThI U JACTaTh BBIBOIBL;

yMEHHE Y4YacTBOBaTh B y4e€OHO-HCCIIENOBATENbCKON padoTe Mo OHOIOTHUH,
DKOJIOTUU W MEIUIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
NyOJMYHO  TPEJACTaBIATH  MOJYYCHHBIE  pe3yidbTaThl HAa  YYCHHUYECCKUX
KOH(pEepeHITUX;

yYMEHHUE OIEHUBATh THUMOTE3bl M TEOPUU O TIPOUCXOXKICHUH JKU3HU, YEIOBEKa
¥ YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEIACTBUAX M CIOC00axX MpemnoTBpaIIeHUS
r100aabHBIX U3MEHEHU B Ouocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BBIOOP Oymymied mpodecCuoHaIbHOM
JESTENHHOCTH B 00JIACTH OMOJIOTHUH, SKOJIOTHH, TPUPOOTIOIH30BAHMSI, METUIIHHBI,
OMOTEXHOJIOTHH, TICUXOJIOTUH, BETEPUHAPHH, CEIBCKOTO XO3SMCTBA, MHIINECBON
IIPOMBIIICHHOCTH, YIIyOJsATh TO3HABAaTEIbHBIM WHTEPEC, HaIpaBJICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEH mpodeccmn H  MPOJIOIDKESHUE
OMOJIOTUYECKOTO 00pa30BaHUsI B OPTaHU3AIUSAX CPETHETO MPOQPECCHOHATBLHOTO U
BBICIIEr0 00pa30BaHMUs.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Kosan4vecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrtpoasnbie | IIpakTnueckue
NMPOrpamMMmblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI pecypen
1 buonorus kak Hayka
2 JKuBbIE cHCTEMBI M UX U3y4YeHHE
3 buonorust KineTku 0.5
4 XuMudeckasi OpraHu3aIs KISTKH 10
5 Ctpoenue U pyHKIMU KIETKH 8 1
6 OOMeH BelecTB U MPEeBpallleHrue YHEPTHH B 9 1
KIIETKE
- HacnencrBennast unopmanus u 9 05
peanuzarys e€ B KJIETKe
8 JKU3HEHHBIN IUKIT KIIETKU 6 1 1
9 Crpoenue U pyHKIIMHA OpraHU3MOB 17 1.5
10 Pa3mHOX€eHME U pa3BUTHE OPTAHU3MOB 8 1 1.5
1 I'eneTrka — Hayka O HaCIEJACTBEHHOCTH U ) 05
M3MEHYUBOCTU OPTraHU3MOB
12 3aKOHOMEPHOCTU HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTHU 6
14 ['eneTuka yenoseka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buoTtexHoIOTHS ¥ CHHTETHYECKAsT OMOTIOTHS 4
17 Pe3epBHOE Bpems 1 1




OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

102

13




11 KJIACC

KoanuectBo yacos JIeKTPOHHbBIE
HanmeHnoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabubie | IIpakTuyeckue
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThbI
pecypcbl
1 3apoIeHNE B Pa3BUTHE IBOJTIOIIHOHHBIX 4
MpeACTaBICHUN B OMOJIOTUH
MukposBosronyst 4 €€ pe3yiabTaThl 14 2
Makpo3BOTIOLIHS U €€ PE3YIbTAThI 7 1
[IponcxokaeHne u pa3BUTHE )KU3HA Ha
4 P 8 P 14 1 15
3emiie
5 IIpoucxoxneHne 4enoBeKa — aHTPOIIOTEHES 10 1 1
DKoJIOTHsl — HayKa O B3aMMOOTHOIIEHUAX
6 OpPraHU3MOB U HAJJOPTraHU3MEHHBIX CHUCTEM 3 0.5
C OKpYKarollen cpeon
OpraHusMmsl U cpesja 0OuTaHus 1.5
DKoJ0THUS BUAOB U TOMYISALUN 0.5
DKoJorusi coo01EeCTB. DKOIOIHUECKHE
9 H 12 1 0.5
CHCTEMBI
10 buocdepa — rnmobanpHas sxocucTema
11 UYenoBek u OKpykaromias cpeaa
12 PesepBHoe Bpems 8 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 7.5







HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Kosan4yecTBo 4acoB DJIeKTPOHHbIE
Nen/m | Tema ypoka Kontpoasnbie  IIpakTHueckne Aata i ppoBLIe
Bcero u3yyeHHusi  o0pa3oBaTesbHbIE
padoTsbI padoThbI pecypesr
L buonorus kak KOMIUIEKCHAsI HAyKa U Kak 1 1.6.09
4acTh COBPEMEHHOI0 00I1IeCTBa
2. JKuBble cucTeMBbl U UX CBOWCTBA
3. YpoBHEBasi OpraHU3aIHS KUBBIX CHCTEM
4 HcTtopust OTKPHITHS U U3YYCHHSI KICTKH. 1 8.12.09
Knetounas teopust
MeTo1b1 MOJIEKYISIPHOM U KJIETOYHOH
ononoruu. [IpakTuyeckas padora
s «M3ydyenne MeTo10B KIIETOYHOH 1 05
' 6uonoruu (xpomarorpadus, '
anektpodopes, nuddepeHmanbHOe
nentpudyruposanue, [11IP)»
6. XUMUYECKUN COCTaB KIJIETKH 1
- MunepanbHbIe BEIECTBA KIETKH, UX 1 15.20.09
Omosoruveckas poJib
Opranuyeckue BeIIecTBa KJIETKU —
g 6enku. JlaboparopHas pabota 1 05
«Ob6Hapyx)eHne 6EIKOB ¢ TOMOILBIO '
KaueCTBEHHBIX PEaKIIU»
9. CgoiicTBa, kinaccudukanus 1 QyHKIUHA 1
OenKoB




10.

Opranuyeckue BelecTBa KJIETKH —
YTJIEBO/IBI

22-26.09

11.

OpI‘aHI/I‘-IGCKI/IC BCIICCTBA KIICTKH —
JIUIIUABI

12.

Hyxneunossie kucnotsl. JJHK u PHK.
JlabopaTtopHast pabota «MccnenoBanue
HYKJICMHOBBIX KUCIIOT, BBIZCIICHHBIX U3
KJIETOK Pa3UYHBIX OPTaHU3MOBY»

0.5

13.

Crpoenue u pynkuun ATO. [lpyrue
nykieosuaTpudocdarter (HTD)

29-4.10

14.

CexBennpoBanue [JHK. Metoast
T€HOMUKH, TPAHCKPUIITOMHKH,
MIPOTEOMHUKH

15.
16.

MeToapl CTPYKTYPHOM OHOJIOTHH

Tunel knetok. [IpokapuoTnueckas KieTka

13-18.10

17.

CtpoeHne 2yKapuOTHUYECKOH KIIETKH.
[TpakTuueckas pabora «3yueHue
CBOMCTB KJICTOYHOU MEMOpaHbI

0.5

18.

IloBepXHOCTHBIN annapar KIeTKH

19.

OnHoMeMOpaHHBIE OPraHOUIbI KIETKH.
[Tpaktuueckas pabdora «3yueHue
JBIKCHMSI LIUTOIUIA3MBbI B PACTUTENIBHBIX
KIIETKax»

20-25.10

0.5

20.

[TosryaBTOHOMHBIE OpraHOUIBI KJIETKH:
MUTOXOHIPHH, TUIacTH L. JlabopaTtopHas
pabota «/ccrnenoBanue miasmMoiansa u
JEI1a3MOIM3a B PACTUTEIBHBIX KIETKAX)»

0.5

21.

HememOpaHHBIE OPTaHOH B KJICTKH




22.

Ctpoenue u GyHKIMHU apa

23.

CpaBHI/ITCJ'II)HaFI XapaKTCPHUCTHUKA KIICTOK
sykapuort. JlaboparopHas paboTa
«M3ydeHune cTpoeHUsI KIIETOK Pa3InIHbIX
OpTraHU3MOB»

0.5

24,

Kontponbras padorta Nel «Xumuaeckuit
COCTaB U CTPOCHUE KIICTKN

27-31.10

25.

ACCUMUWIISIIAS U TUCCUMUIIALIAS — JBE
cTOpOoHBI MeTabonu3ma. Tumnsl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yueHne KaTATMTUICCKOW aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpe aMUIIa3bl WITH
KaTasasbl)»

26.

DepMEHTaTUBHBIN XapaKTeP peaKkLMil
KJIETOYHOTO MeTabou3ma. JlabopaTopHas
pabota «M3y4yeHne pepMEeHTaTUBHOTO
paciuenaeHus IepoKcuia BOJ0poa B
PACTUTENIbHBIX U )KUBOTHBIX KJIETKAX»

3-8.11

0.5

27.

benku-akTHBaTOPHI U OCIKU-UTHTHOUTOPBI

28.

ABTOTpOGHBIN THIT 0OMEHA BEUIECTB

29.

dorocunTe’

10-16.11

30.

XemocuHte3. JlaboparopHas paboTa
«CpaBHEeHHE TIPOIIECCOB POTOCHHTE3A U
XEMOCHHTE3a

0.5

31.

AnaspoOHbIe OpraHu3Mbl. Buibl
6posxenus. JlabopaTtopHas pabota
«CpaBHeHHE TPOLECCOB OpOXKEHHS U
JIBIXaHUSD)




AdpoOHBIE OpraHUu3Mbl. DTaIlbl

32. 24-29.11
SHEpreTu4eckoro ooMeHa
DHeprusi MeMOpaHHOTO TPaIueHTa

33. npoTtoHoB. Cunre3 AT®: paborta
npoToHHOW AT®-crHTAa3b1

34. Peaknuy MaTpU4HOIO CHHTE3a

35. Tpancanus u e€ ranbl 1-7.12

36, KoaupoBanue amuHokuciot. Poib
pubocoM B OMOCHHTE3e OerKa

37, Opranuzanys reHoMa y IpokapuoT u
9YKapuoT

38, MonexynsapHble MEXaHU3MBbI SKCIIPECCUU 8.12.12
TEHOB Y 9YKapHOT
Bupycbl — HeksieTouHble HOPMBI KU3HU

39. U obnuratHbie mapasuThl. [IpakTnyeckas 0.5
pabota «Co31aHne MOJeNId BUPYyCa»

20, BupycHble 3a0601eBaHus YeI0BEKa,
’KUBOTHBIX, paCTEHUN

L HanorexHonoruu B OM0JIOTHHN 1 152112
MEIUIHE

4. Konrtponbnas padora Ne2 o reme 15112
«buonorus KIeTKu»

43, JKu3HeHHBIN MK KIETKH

44, Matpuunsiii cunres JJHK 22-28.12
Xpomocowmsl. JTabopaTopHast pabota

45. «/3yueHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOIIpenapaTax»

46. [lenenue KieTku — MUTO3




Tumb! kieTok. KapuoknHe3 ¥ IMTOKUHES.
JlaGopaTtopHnast pabota «Habmronenue

47. 29-30 0.5
MHUTO32a B KJIETKaX KOHYMKA KOpPEILKa JIyKa
(Ha TOTOBBIX MUKPOIIpENapaTax)»

48. PerJ'IHI_[I/ISI ’KU3HECHHOI'O IIUKJIa KJIETOK 12-17.01

49, OpraausM Kak euHOE 11eJI0e

50, Txanu pacrenuit. JlabopatopHas pabora 05
«3ydyeHue TKaHEeH PaCTCHUI»
TKaHU )KMBOTHBIX M YEJIOBEKA.

51. JlaGopaTopHnas pabora «M3ydueHue TkaHen 19-24.01 0.5
JKUBOTHBIX»
Opranbl. CHCTEMBI OPTraHOB.

52. JlabopaTopHnast pabota «M3ydyeHue 0.5
OpraHoB LIBETKOBOT'O PaCTEHUS»

53. Onopa Tena opraHu3MoB

54. JIBr>KeHUEe OpraHu3MOB 26-31.01

55. [lutanue opraHu3mMoB

c6 [TuTanue MO3BOHOYHBIX )KUBOTHBIX.

' [TuieBapuTebHAsS CHCTEMA YETIOBEKA
57. JIpIxaHue OpraHu3MoB 2-7.02
cg JIpIXxaHu€e MO3BOHOYHBIX )KUBOTHBIX U
' 4eNoBeKa

59. TpaHCnopT BEIIECTB y OPraHU3MOB
KpoBeHocHas cuctema mo3BOHOYHBIX

60. 9-14.02
JKUBOTHBIX U 4EJIOBEKA

61. Beinenenue y opranu3smMoB

62. 3amuTa y OpraHu3MoB




63. NMmyHHas cucteMa yeaoBeKa 16-21.02

64, PaznpaxumocTs 1 perynauus y
OpraHu3MOB

6 ['ymopanbHast perynsiuus U SHAOKpUHHAS

> CHCTEeMa JKUBOTHBIX U YEIIOBEKa

66. DopMBI pa3MHOKEHUS OPTaHU3MOB 2-7.03

67. IlosoBOE pa3MHOXKEHUE

68. Meiio3
I"ameTtorenes. OOpa3oBaHue U pa3BUTHE

69, MOJIOBBIX KJIETOK. JTabopatopHas padoTa 10.14.03 05
«M3yueHune cTpoeHHUs MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpPOIIpenapaTax»

20, WupuBuayaibHOE pa3BUTHE OPraHU3MOB
— OHTOTEHE3

71, 3akjajKka OpraHoB U TKaHEeH U3
3apOJIBILIEBBIX JTUCTKOB
PocT 1 pa3BuTHE JKUBOTHBIX.

7. JlabopaTtopHnas pabota <<BI>I${BJ'IGI;II/IC 16-21.03 05
IIPU3HAKOB CXO/ICTBA 3apO/IbIILIEH
MO3BOHOYHBIX KHUBOTHBIX)
PasmHOXeHHe U pa3BUTUE PACTEHUI.

7 JlabopaTtopHnas pabora «CtpoeHue 05
OpraHOB Pa3MHO>KE€HHUS BBICIINX
pacTeHuin»

74, KonTtponbHas padota Ne3 «Ctpoenue u 1 16-21.03
GyHKIMK OpraHU3Ma»
HcTopust cTaHOBJIEHMS U pa3BUTHUS

75. 23-28.03

TCHCTUKHN KaK HAYKH




76.

OCHOBHBIE TIOHSITHSI U CUMBOJIBI T€HETHKH.
JlabopaTtopHast pabota «JIpo3oduna kax
00BEKT TCHETUYECKUX UCCIICIOBAHUI

0.5

77.

3aKOHOMEPHOCTH HaclleI0BaHHs
npu3HaKoB. MoHOrHOpUaHOE
ckpemmBanue. [Ipaktudeckas pabora
"N3y4yeHue pe3yabpTaTOB MOHOTUOPUHOTO
CKpeIMBaHus y Apo30¢puisr"

0.5

78.

L[I/ITOJIOFI/I‘IGCKI/IC OCHOBBI
MOHOFI/I6pI/II[HOFO CKpCIIMBAHUA

30-04.04

79.

AHanusupyrouiee CKpelBaHue.
Henonnoe nomunnpoBanue

80.

JlurubpuiHoe CKpenBaHue.
[TpakTuueckas pabora «3yuenue
pe3yabTaTOB JTUTHOPUIHOTO CKPEIMBaHUS
y Ip030(HITBDY

0.5

81.

82.

HI/ITOJIOFI/I‘-IGCKI/IC OCHOBBI ,I[I/IFI/IGPI/II[HOTO
CKpCIIMBaHUA

XpOoMOCOMHAsI TEOPHSI HACJIEACTBEHHOCTH
CluernieHHOe HACIe0BaHHE TIPH3HAKOB

13-18.04

83.

I'eneTuka nmona

84.

['eHOTHI Kak IEJOCTHAs cHUcTeMa
['eneTnueckuii KOHTPOJb PA3BUTHS
paCTeHHfI, JKUBOTHBIX U YCJIOBECKA

20-25.04

85.

KoHTposibHasA pabota Ned
«HacnepcTBeHHOCTbY

20-25.04

86.

M3MeHUYHnBOCTH MPU3HAKOB. BHibl
U3MEHYUBOCTH




87.

MoaudukanroHHass K3MEHUYNBOCTh

27-30.04

88.

BapuanvoHHBIN ps U1 BapralMOHHAs
kpuBas. JlabopaTopHas pabora
«HMccnenoBanye 3aKOHOMEPHOCTEN
MOJIU(UKATMOHHON U3MEHUUBOCTH.
[TocTpoeHne BaprallMOHHOTO psifa v
BAapUALIMOHHON KPUBOI»

0.5

89.

I'enoTunuyeckas U3MEHUNBOCTb.
KomOuHaTHBHAS H3MEHYHMBOCTD

90.

MyTanuoHHas '3MEHYHBOCTb.
[IpakTueckas padbora «MyTtauuu y
Tpo30(UIBI (Ha TOTOBBIX
MHKpOITpenapaTax)

0.5

4-8.05

91.

3aKOHOMEPHOCTH MYTAI[MIOHHOTO
nporecca. JMUreHeTUKa U SIUT€HOMUKA

92.

93.

I'eneruka yenoseka. [IpakTnueckas
pabota «CocTaBlieHHE U aHATTU3
POAOCIOBHON»

MeToabsl METUIIMHCKON TeHETUKHU
3Ha‘-IeHI/I€ MGHHHHHCKOﬁ TCHCTUKU B
HpeIIOTBpaH_IeHI/II/I " JICUCHUU
reHeTHYEeCKHUX 3a00JIeBaHMIl YeI0BEKA

0.5

11-16.06

94.

OCHOBHBIE TIOHSITHSI CEIICKITHH.
JlaGopaTopHnast pabota «/3y4eHue copToB
KYJIBTYPHBIX PACTEHUH U TIOPOJ
JOMAIIHUX KUBOTHBIX»

0.5




MeTopl CEIeKIIMOHHON pabOTHI.

95. JlabopaTopHas pabora «3yuenne 1 0.5
METOJ0B CEJIEKIIUU PACTCHUID)
JlocTrxkeHus ceeKMy pacTeHu 1
96. KuBOTHBIX. [IpakTHueckas padora 1 18-23.05
«ITpuBHBKa pacTeHUI»
97, CoxpaHeHue, U3y4eHHE U UCII0JIb30BaHUE 1
TEHETUYECKHUX PECYPCOB
bruoTrexHomorus Kak Hayka U OTpacib
98. npou3BoAcTBa. [IpakTudeckas pabora 1 0.5
«M3yueHne 00bEKTOB OMOTEXHOIOTUN»
99, OcHoBHbIE HaNPaBIEHUS CUHTETUYECKOU 1 55.30.05
6uonorun
100. XpoMOCOMHas ¥ T€HHAas MHKEHEPHUS
101. Menuumnackue OMOTEXHOIOTHA
102. HToroBast KOHTpOJIbHAs paboTa 1-6.06
OBILIEE KOJIMYECTBO YACOB I10 102 135

[TPOTPAMME




11 KJIACC

KoaunuecTBo yacoB JIeKTPOHHBIE
Nen/m | Tema ypoka Kontpoabnbie  IIpakTHueckune flata wHppoBkie
Bcero U3ydeHusi | oOpa3oBaTe/ibHbIE
padoTbI padoThI pecypest
1 OpomononHas Teopust Y. lapsuna 1 1-5.09
5 JBroKyIe CHIIbI SBOJTIOLMU BUIOB 1O Y. 1
HapBuny
3 Bopn0a 3a cymecTBoBaHue, 1
€CTECTBEHHBIH U UCKYCCTBEHHBIN 0TOOD
4 DopMHUpPOBAaHNE CUHTETUYECKON TEOPHUH 1 8.12.09
3BOJIIOLUU
5 DTarbl 3BOIOIMOHHOTO Mpoliecca: 1
MHUKPOIBOJIIOLHUS U MaKPOIBOJIIOLIHS
6 [Nomynsiiust — 3neMeHTapHas eAMHNLA 1
3BOJIIOLUN
3aKOH r€HETHUUYECKOro paBHOBecus JIk.
7 Xapmau, B. BaiinGepra. JlabopaTopHas 1 05 15-19.09
paboTta «BrIsiBIeHHE U3MEHYUBOCTH Y
0co0eil OHOTO BUA»
8 DneMeHTapHble (PaKTOPbI IBOTIOLUU 1
9 DddexT ocHoBarens. Ddekt 1
OYTBIJIOYHOTO TOPJIBIIIKA
10 Murpauyu. M30150un nOMysIsuii: 1 59.96.09
reorpaduueckas, Ouojgoruueckas
11 EcrectBeHHbBIN 0TOOP — HANPaBISIOMINN 1

(haxTOp HBOFOITUHN




12

[TosoBoii oT6OP

13

[Ipucnoco0aeHHOCTh OPTaHU3MOB KaK
pe3yJIbTaT MUKPOIBOJIIOIIHY.
JlaGopatopHas pabora «3yuenue
apoMop(030B M UIANOATANITALUHN Y
pacTeHHUi 1 KUBOTHBIX)»

0.5

29-3.10

14

[Ipumeps! npucnocobsieHun y
OpraHu3MoB: MOpP(OJIOTHYECKHE,
¢uznonornueckue, OMOXMMUYECKHE,
noseaeHveckue. JlabopatopHas pabora
«[Tpucnocobnenns opraHu3MoB U UX
OTHOCHTEJIbHAsS L1EJIECO00Pa3HOCTH»

0.5

15

Bug, ero xpurepuu u CTpyKTypa.
JlaGopatopHas pabota «CpaBHeHUE
BHUJIOB 10 MOP(OIIOTHIECKOMY
KPUTEPHIO»

0.5

16

CrpykTtypa Buza

13-17.10

17

BunooOpa3oBaHue kak pe3yapTar
MHUKPOIBOJIIOLUH

18

CBs13b MUKPO3BOJIIOINH U
SMUAEMHOJIOTUU

19

MaKpOSBOJ'IIOI_II/IH. ITaneoHTONMOTrMUECKIE
MCTOABI U3YUYCHUS 3BOJTIOIUN

20-24.10

20

buoreorpaduueckue MeToIbI H3yUEHUS
9BOJIIOLIMU

21

9M6pI/IOJIOFI/I‘IeCKI/Ie 1 CPABHUTCIIBHO-
MOp(bOJ'IOl"I/I‘IeCKI/IC MCTO/JIbl U3YUYCHUS
9BOJJIIOIINH




MonekynspHO-TeHETHUECKUE,

22 OMOXMMHYECKHE U MaTeMaTHYeCKHe 27-31.10
METOIbl U3yUECHHUS IBOJIOIMU
23 O0111e 3aKOHOMEPHOCTH HBOJIIOLMH
24 AnanTuBHas paguanusi.
HepaBHOMEPHOCTH TEMITOB 3BOIOIIHN
o5 Kontponsnas padora Nel «Mukpo- u il
MaKpOIBOJIIOLUS»
26 Hay4Hnble runoTess! MpONCXOXKICHHS
JKU3HU Ha 3eMiIe
97 JloHay4HbIE MTPEICTABICHUS O
3apOXKICHUH KU3HU
I'mnoressl 3aposkaeHust xu3Hu OCHOBHBIC
28 . 10-15.11
9TaIbl HEOPraHUYECKON IBOIIOLMN
Hctopus 3emin 1 METONIBI €€ N3yUCHHSI.
29 JlaGopatopHas pabota «/3ydeHue u 05
OITMCAHUE UCKOIIAeMbIX OCTATKOB
JIPEBHUX OPraHU3MOB)
30 HavanbHble TaIbl OpraHn4eckoin
HBOJIIOIIH
31 OBONIOLUSA DYKapHOT 24-28.11
OCHOBHBIE 3TaIbl YBOJIOINN
39 pactutensHoro Mupa. [IpakTrueckas 05
pabora «M3ydyenne ocoOeHHOCTEH '
CTPOCHUS PACTCHUN Pa3HbIX OTAEIIOBY»
33 OCHOBHBIE 3TaIbl SBOJIOIHMHU KUBOTHOTO

Mupa




9 BOJIFOIIMA JKMBOTHBIX. HpaKTI/I‘ICCKaﬂ

34 pabota «M3yyenune ocobeHHOCTEH 0.5 1-6.12
CTPOCHUS TTO3BOHOYHBIX KHBOTHBIX)
35 Pa3BuTHe xu3HU Ha 3eMIie 1Mo 3paM U
nepuoaam
36 MaccoBble BEIMUPAHUS —
IKOJIOTHYECKHE KPU3HCHI TPOIILIIOTO
CoBpeMeHHBI SKOTOTUYECKUI KPU3HC,
37 8-12.12
€ro 0COOEHHOCTH
CoBpemeHHast cucTeMa OPraHu4ecKoro
38 Mupa. OCHOBHBIC CUCTEMATHUECKHE 8-12.12
TPYIIBI OPTaHU3MOB
KonTtponsHas padota Ne2
39 «BO3HUKHOBEHHWE U PA3BUTHE KU3HHU HA 8-12.12
3emuie»
40 AHTpONOJIOrusi — HayKa O 4YeJIOBEKe 15-20.12
41 PazButue npencraBnenuii o
MIPOUCXOXKICHUN YeIIOBEKa
MecTo 4enoBeka B CHCTEME
opranmueckoro mupa. JlabopatopHas
42 pabota «M3ydyenue ocobeHHOCTEH 0.5
CTPOCHHS CKeJleTa YeNIOBEeKa, CBSI3aHHBIX C
MPSIMOXOKICHUEM»
43 JIBrOKyIIIMe CUITBI aHTPOTIOTEHE3a 22-27.12
44 CooTHolIeHre OMOTOTHYECKHUX U
COLIMAJILHBIX (JAaKTOPOB B AaHTPOIIOTCHE3E
45 OCHOBHBIE CTaIMM AaHTPOIIOTEHE3a




46

BBOJ'IIOI_II/IH COBpPEMECHHOI'O YCTIOBEKA
IlaneoreneTrka u IMaJicOreHOMHKA.

12-17.01

47

Yenoseueckue packl. [Ipaktuaeckas
paboTta «M3ydyeHue 3K0I0rn4ecKux
ajlanTamnuii yeJoBeKa»

0.5

48

Me}K)]I/ICIII/IHJ'II/IHapHLIC METOABbI
AQHTPOTIOJIOTUH

49

Kontponbnas padora Ne3
«AHTpPOIIOTE€HE3»

19-24.01

50

3apokIeHNe U pa3BUTUE IKOJIOTUU

51

Metonasl skonorun. JlaboparopHas
pabota «M3yueHue MeTo10B
9KOJIOTMYECKUX MCCIIETOBAHMID)

0.5

52

3HayeHUE YKOJIOTHUUSCKUX 3HAHUM I
JeJ0BEeKa

26-31.01

53

Dkonoruyeckue HakTopsl

54

Abuotnueckue pakTopnl. CBET KaKk
sKoJoruueckuit pakrop. JlabopaTtopHas
pabora «BblsiBieHue pucnocobaeHuit
OPTraHU3MOB K BITUSTHHIO CBETa»

0.5

55

Abuorudeckue pakropsl. Temneparypa
KaK 9KOJOTHYECKHUHA (pakTop.
JlabopaTopHas pabota «BrisiBiieHue
MIPUCTIOCOOTIEHUI OPraHU3MOB K BIUSTHUIO
TEMIEPATYPHD»

0.5

2-7.02

56

Abuotnyeckue pakropsl. BiakHOCTB Kak
aKoJoruyeckuit pakrop. Jlaboparopnas

0.5




pabora «AHATOMUYECKHE OCOOCHHOCTH
pacTeHuii U3 pa3HBIX MECT OOUTAHUS

o7 Cpenbl 0OuTaHHUS OPraHU3MOB 1
58 buonoruueckue puTmsl 1 9-14.02
59 JKusnennsie GopMbl OpraHU3MOB 1
60 bruotnyeckue hakTopsi. 1
3HayeHrne OMOTUYECKUX B3aUMOCHCTBUI
61 JUTSI CYILIECTBOBAHMS OPTaHU3MOB B CpeJie 1 16-21.02
oOuTaHus
62 DKOJIOTUYECKUE XapAKTEPUCTUKU 1
TOTTYJISIITUH
OCHOBHbIE TIOKA3aTeIH MOMYJISALUH:
63 YHCJICHHOCTb, TUIOTHOCTh, BO3PACTHAS U 1
MOJIOBAsI CTPYKTYpa
OCHOBHBIE TIOKA3aTEIH MOMYJISIUH:
64 POKIAaEMOCTb, IPUPOCT, TEMII POCTA, 1 2-7.03
CMEpPTHOCTh, MUTPAIHH
65 DKOJIOTHYECKasi CTPYKTYpa MOIMYJISIITUN
66 JlnHaMuKa TOMYJISIIAN U €€ Peryisnus
67 KpuBsble pocTa 4UCIEHHOCTH MOMYIISALNY. 1 10-14.03
KpuBbie BBDKHBaHUS
DKonoruyueckas HUIlIA BUIA.
68 JlaboparopHas padota «IIpucrnocobnenus 1 0.5
CeMSIH PacTEHUH K PacCeICHUIO»
69 Bun kak cuctema momyIsiui 1
70 3aKOHOMEPHOCTH TIOBEJICHHUS U MHUTPAITHIA 1 16-21.03

KHUBOTHBIX




71

Co00111ecTBO OPraHU3MOB — OHOIICHO3

72 DKocucTemMa Kak OTKpbITasi cucTeMa

73 KpyroBopot BemiecTB 1 MOTOK SHEPTUU B 53.28.03
3KOCHUCTEME

74 OcHOBHBIE MIOKA3aTeNIN IKOCUCTEMBI

75 DKOJOTUYECKUE MUPAMUJIbI

76 N3meHeHus coo0IIecTB — CyKIIECCHH 30-04.04
[IpupoiHbIe SKOCUCTEMBI. DKOCUCTEMBI

7 03ep M peK. DKOCUCTEMBI MOpEH 1
OKEaHOB

78 [TpupoiHbIE SKOCUCTEMBI. DKOCUCTEMBI
TYHJp, J€COB, CTETEH, MyCThIHb
AHTpONOreHHbIE IKOCHUCTEMbI

79 Ypboskocucremsl. [IpakTudeckas padora 05 13-18.04
«M3ydenue u onucanue
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH (POPMHUPOBAHUS

80 OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB
B DKOCHCTEMAaX
MexaHu3Mbl BO3AEUCTBUS 3arPsI3HEHUI

81 Pa3HBIX TUNIOB HA CYyOOpraHU3MEHHOM,
OpraHU3MEHHOM, MOMYJISALMOHHOM U
9KOCUCTEMHOM YPOBHSIX

82 KonTponbrast padora Ned «Ixomorus» 13-18.04
buocdepa — obmennanerapHas

83 20-25.04
o0osiouka 3eMiun

84 VYuenue B. . Bepnasackoro o 6uocdepe




3aKOHOMepHOCTI/I CYIIECTBOBAHUA

85 27-30.04
o6uochepsl

86 KpyroBopotsl BenecTs u
OMOTre0OXUMHUUECKUE LIUKJIIbI

87 3oHanbHOCTH Ouochepsl. OCHOBHBIE
OHOMBI CyIIN

88 YcroitunBocts 6uocheps 4-8.05

89 DKOJIOTUYEeCKHE KPU3UCHI U UX IPUUYHHBI

90 Bo3zaeiicTBue yenoBeka Ha 6nochepy

o1 AHTpOHOFeHHf)e B0321€I7'ICTBUI/IG Ha 11.16.05
PaCTUTENBHBINA M )KUBOTHBIA MHP

92 Oxpana npuposl

03 OCHOBHBIE TIPUHIIMITBI YCTOHYUBOTO
Pa3BUTHSI YEIIOBEUECTBA U TIPUPOJIBI
ParmonanbHo€ IPUPOOIIONB30BaHUE U

94 COXpaHEeHHEe OMOJIOTHIECKOTrO 18-23.05
pa3HooOpa3zus 3emin

95 Hrorosas koHTposibHas paboTa

96 O6o06menne no Teme «MaKpOdIBOJIIOLHS U
€€ pe3yabTaTb»

97 0O606menue o Teme «IIporcxoxnenue u 55.30.05
pa3BUTHE XKU3HU Ha 3eMIIe»

98 Oo6o6menne no Teme «IIpoucxoxaenue
YeoBeKa — AaHTPOIIOTCHE3»

99 O6006menue mo Teme «OpraHu3Mbl 1

cpena oOuTaHus»




100 O6O6HIGHI/IVC 10 TeMe «DKOJIOTHUS BUIOB U 1 1.6.06
TTOTTYJTSITTHI

101 O0600menne mo TeMe «IKOJIOTHS 1
CO00IIIECTBY»
O606mmenue o reme «buochepa —

102 1
ria00ajbHast DKOCHCTEMA

OBILIEE KOJIMYECTBO YACOB I10 102 75

[NPOTPAMME







MPOBEPSIEMBIE HA EI'D 11O BHOJIOI'M TPEBOBAHUS K
PE3YJHBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOI'PAMMBI CPEJTHET'O OBIIIET'O OGPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaAHMS

IIpoBepsiemble TPeOGOBAHMS K NMPeIMETHBIM pe3yJibTaTaM
OCBOCHUSI OCHOBHOH 00pa30BaTe/IbHOM POrpaMMBbI CPeIHEro
o011ero oopa3oBaHus

CdopMUpOBaHHOCTH 3HAHUN O MECTE M POJIM OMOJIOTHH B CHUCTEME
€CTECTBEHHBIX HayK, B (dhopMHupOoBaHUU COBPEMEHHOM
€CTeCTBEHHOHAYYHOW KapTHHBI MHpA, B TIO3HAHUHU 3aKOHOB ITPHPO,IBI
U pCIICHHWH  JKU3HEHHO  BAXHBIX  COIMAIBHO-ITHUECKUX,
HKOHOMUYECKHUX, IKOJIOTHUECKUX MPOOJIEeM YeIOBEUYECTBa, a TAKKE B
pElIeHHH BOMPOCOB PAIMOHANBHOTO TMPHUPOIOINONB30BAHUS, B
(hOpMUPOBAHUH IIEHHOCTHOTO OTHOIIEHHUS K MPHUPOJE, OOIIECTBY,
YeJIOBEKY; O BKJIAJZIe POCCUHCKUX U 3apYOEKHBIX YUEHBIX — OMOJIOTOB

B pa3BUTHE OUOJIOTUU

Bnanenue cucremMoil 3HaHMM 00 OCHOBHBIX METOAAX HAy4YHOI'O
MO3HAHUS, UCTIOJIE3YEMBIX B OMOJIOTHUECKHUX UCCIICTOBAHUSAX HKUBBIX
OOBEKTOB ¥ O3KOCHCTEM (ONMHCAaHWE, W3MEPCHUE, NPOBEIACHUE
HAOJIFOJICHUH); CIIOCOOAMH BBISBIICHUS W OIICHKH aHTPOTIOTCHHBIX
W3MEHEHUH B MPUPOJIE.

YMeHHe BBIIBUTATh THIOTE3BI, TPOBEPATH MX IKCIIEPUMEHTATHHBIMH
cpenctBamMu, GopMynupys Ledb HUCCIENOBaHUS, aHAJIW3UPOBAThH
MOJIy4YeHHBIE PE3YJIbTaThl U 1€JaTh BHIBOJBI.

BrisiBieHre 3aBUCHMOCTH MEXIY HCCIEAYyEeMbIMU BEIUYHUHAMH,
00BsICHEHUE MOITYYCHHBIX PE3yJIbTaTOB U (DOPMYIHPOBAHKE BHIBOIOB

C UCIIOJIb30BAHUCM HAYYHbIX HOHHTHﬁ, Teopnﬁ 1 3aKOHOB

YMeHHue BIIaJieTh CHCTEMOW OWOJIOTMUECKUX 3HAHWUM, KOTOpast
BKJIIOUAET: OCHOBOIIOJIArAOIHe OUOTOTHUECKUE TEPMHUHBI U TIOHSTUS
(>KU3Hb, KJIETKA, TKAHb, OPraH, OPraHu3M, BH, TOMYJISLKS, SKOCHCTEMA,
OuorieHo3, 6nocdepa; MeTaboNI3M, TOMEOCTa3, KICTOYHbI UIMMYHHTET,
OuocuHTe3 Oeska, OMOMOIMMEpBI, JUCKPETHOCTb, CaMOPETYIISLMS,
CaMOBOCIPOU3BEICHUE, HACJICICTBEHHOCTD, M3MCHYHBOCTD,
SHEPro3aBUCUMOCTb, POCT U PA3BUTHE);

Ouosornyeckne Teopuu: KierouHas teopus T. IlIBamna, M.
[Inennena, P. BupxoBa; KIOHAIBHO-CENEKTUBHOIO UMMYyHHTETA [1.
Opnux, U.1. MeunukoBa, XpoMOCOMHasi TEOpHsI HACJIEICTBEHHOCTH

T. Moprana, 3akoH 3apoasiiieBoro cxojcta K. bapa, aposroninonHast




teopuss Y. JlapBuHaA, CHHTETHYECKass TEOPHsS HBOJIIOLUHU, TEOPUS
anTporioreHesa Y. Jlapsuna; Teopust 6moreorieHo3a B.H. Cykauéna;
yuenue H.J. BaBuioBa o 1ieHTpax MHOT00Opa3usl U MPOUCXOKICHUS
KyJIbTypHBIX pacTeHuii, yuyenne A.H. CeBepuoBa o0 mnOyTsix Hu
HaMpaBlIeHUsAX BomoNNH, yuerue B.W. Bepnanackoro — o 6uocdepe);
3aKOHBl  (eIMHOOOpa3usi  MOTOMKOB  TMEPBOrO  IMOKOJICHHS,
paculerieHusl MPU3HAKOB, HE3aBUCUMOI'O HACJIeIOBAHMS MIPU3HAKOB
I'. Menpnens; CLETIEHHOTO HAcJIeIOBaHUsI MPU3HAKOB U HAPYILICHUS
cuerieHuss reHos  T. MopraHa; TOMOJOTMYECKMX pSJIOB B
HaclleACTBeHHOM wum3MeHumBocTH H.M. BaBmiioBa; reHeTHYeCcKOTO
paBHoBecus [x. Xapau u B. BaitnGepra; 3apoasimeBoro cxozactsa K.
bapa; 6uorenernueckwuii 3akon J. ['exkens, @. Miomiepa);
MIPUHLIUIIBI (YUCTOTHI FaMET, KOMILIEMEHTapHOCTH);

npaBuia (Muaumyma 0. JInGuxa, 3K0I0rH4ecKoit mupamMuIbl Yuced,
OMOMAacCChl U PHEPTUHN);

runote3nl (koamepsaTtHor A.M. Omnapuna, nepBuyHOro OyiaboHa Jx.

Xonpeitaa, mukpochep C. Dokca, pudozuma T. Yek)

YMeHue peuiaTb IMONCKOBBIC OMOJIOTHMYECKHE 3aJa4M, BbIIBIIATH
MMPUIUHHO-CIICACTBCHHBIC CBA3HU MCKIY HCCIICAYyCMbIMU
OMOJIOTHYECKUMHU O6”beKTaMI/I, nponeccaMmn M ABJIICHUAMH, NCJIATb
BBIBOJIbI U IIPOTHO3bI HA OCHOBAHWU MMOJTYUCHHBIX PE3YJILTATOB,

COCTAaBJIATb I'CHOTUIIMYCCKUEC CXEMbI CKPCHIMBAHUA JIA Pa3sHBIX THUIIOB
HacCJICAOBaHUA IPHU3HAKOB Y OPraHU3MOB, COCTABJIATH CXEMbI IICPCHOCA

BEIIECTB U SHEPTUH B IKOCUCTEMAX (IIEMH MUTAHUS, TUIIEBBIC CETH)

YMeHnue YCTaHABJIMBATL B3aUMOCBSA3U MCKAY CTPOCHUCM n
(GYHKIMSMHU: OpPraHOMIOB, KJIETOK pPa3HBIX TKaHEH, OpraHaMu |
CUCTCMaMH OpPraHoB Yy paCTCHI/If/'I, JKUBOTHBIX W 4YCJIIOBCKA;, MCKIAY
dTanamMu 0OMeHa BEIECTB; dTalaMH KJIETOYHOTO IIUKJIA F YKHU3HEHHBIX
[IUKJIOB ~ OPraHW3MOB; JTalaMH  SMOPHUOHAJIBHOTO  Pa3BHUTHUS;
TEHOTHNIOM # (QeHOTHNOM, (eHoTHIoOM u (QaKkTopamMu Cpeabl
OOWTaHWs;  TpoIeccaMd  DBONIONMH;  JABIKYIIMMU  CHJIAMHU
aHTPOIIOTEHE3a;  KOMIIOHGHTAMH  Pa3JIMYHBIX  JKOCHUCTEM U

HpI/ICHOCO6J'I€HI/I$IMI/I K HUM OpPraHu3MOB

Vmenue BBIICIIATL CYIICCTBCHHBIC ITPU3HAKH:

CTPOCHUS BHUPYCOB, KJIICTOK IIPOKAPHUOT U OYKAPUOT; OAHOKJICTOYHBIX
W MHOI'OKJICTOYHBIX OpPraHM3MOB, BUJI0B, 6I/IOFCOHCH030B, 3KOCHCTEM
n 6I/IOC(I)epBI; CTPOCHHA OpPraHoB MU CUCTEM OpPraHoOB paCTCHHf/'I,

KHUBOTHBIX, YCJIO0BCKaA, mponeccoB KU3HECACATCIIbHOCTH,




MPOTEKAIOIINX B OpPraHM3Max PACTCHUH, JKUBOTHBIX M YEJIOBEKA;
OMOJIOTHUECKUX TIPOIECCOB: OOMEHa BemecTB (MeTabosn3M),
nH(pOpMaIlUU U TIPEeBpalleHUs YHEPTHH, OPOKEHUs, aBTOTPOPHOTO U
reTepoTpopHOr0 TUMOB MHUTaHUS, (OTOCHHTE3a M XEMOCHHTE3a,
MUTO33a, MeH03a, FTaMeTOreHe3a, YSMOPUOTeHe3a, TOCTIMOPHOHAILHOTO
pa3BHUTHUSA, PA3MHOXKCHHS, WHIWBUIYaJTbHOTO DPAa3BUTHUS OpraHU3Ma
(oHTOTrEeHE3a), B3aMMOJICUCTBHUS TEHOB, TE€TEPO3UCa; JEUCTBUM
UCKYCCTBEHHOTO OTOOpa, CTaOMIM3UPYIOUIETO, HBIDKYIIETO U
pa3phIBAIOIIETO0 E€CTECTBEHHOTO OTOOpa; aIOMaTpUYEecKOro U
CUMIATPUICCKOTO BHJI000PA30BAHMS;, BIUSHUS JBIDKYIIUX CHII
IBOJIIOIIMM HA TEHO(OHJ  TOMYNSAIHWH, MPHCIOCOOICHHOCTH
OpraHM3MOB K cpele OOWTaHus, dYepeJOBaHHS HaIpPaBICHUN

9BOJIIOLUHA,; KPYTOBOpPOTa BEIICCTB U IMTOTOKA SHCPIrUH B 3KOCUCTEMAX

CpopMUpPOBAaHHOCTh YMEHHS BBIIEIATH CYIIECTBEHHBIC NPU3HAKU
BHUPYCOB, KIETOK TMPOKApUOT U DYKAPUOT; OJHOKJIETOUYHBIX U
MHOTOKJIETOYHBIX OPraHU3MOB, BUJIOB, OMOT€0I[EHO30B U SKOCUCTEM;
0COOEHHOCTH IPOLIECCOB 0OMEHA BEIIECTB U IPEBPALLICHUS SHEPTUU B
KIIeTKe, (POTOCHHTE3a, TIACTHYECKOTO0 U IHEPreTHUecKoro oOMeHa,
XeMOCHHTE3a, MHUTO3a, MeiHo3a, OIUIOJOTBOPEHUS, pPa3BUTUS U
Pa3MHOXKEHHUS, UHIUBUAYAIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOTeHe3a),
60pbOBI 3a CYILLIECTBOBAHHUE, €CTECTBEHHOI'O orbopa,
BUJ000pa30BaHUs, TPUCIIOCOOJIEHHOCTH OPraHU3MOB K Cpele
oOWTaHUS, BIUSHUS KOMIIOHEHTOB JSKOCHUCTEM, aHTPOMOTECHHBIX
W3MEHEHUH B HKOCHUCTEMAaX CBOEM MECTHOCTH, KPYTOBOPOTA BEIIECTB

Y TIpeBpAICHHs SHEPTUU B Orocdepe

Ymenune UCTIOJIB30BATh COOTBETCTBYIOIIINE apTryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHUIO M CUMBOJIUKY JUISL JTOKA3aTEIhCTBA
pPOoACTBa OPraHU3MOB PA3HBIX CUCTCMATHUYCCKUX T'PYIIIL; B3AUMOCBA3H
OpPTaHWU3MOB W Cpelbl OOWTAHHS, CIMHCTBA YEIOBEYECKHX pac;
HEOOXOJUMOCTH  37I0pOBOrO0  0o0pa3a  KHM3HHU,  COXPaHCHHS
pa3HooOpa3usi BHIOB U SKOCUCTEM KaK YCIOBHS COCYIIECTBOBAHUS

MpUPOAbI U YCJIOBCUCCTBA

YMeHue KpUTHYECKH OLEHUBaTh HHGOpPMAILKI0 OHOJIOrHYECKOTro
COJIepKaHUs; UHTEPIPETUPOBATH ITHUECKUE ACTIEKThI COBPEMEHHBIX
UCCIIEIOBaHUM B OHWOJNOrMHM,  MEIUIMHE, OUOTEXHOJOTHUHU;
paccmaTpuBath ri00anbHbIe 9KOJIOTHUECKHE poOIeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

IIO3UIIUIO




HEPEYEHD 2JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA EI'D
11O BUOJIOT'UHN

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

buonorus xak HayKa. JKuBble cucTeMBl U NX HU3YUCHUC

1.1

CoBpemeHHasi OWOJNIOTHS — KOMIDICKCHAsh HayKa. bHoOJIOrMdeckue Haykum H
u3ydaeMmple UMHU MpoOiembl. DyHIaMEHTABHbBIC, TPUKIAIHBIE W TIOUCKOBEIC
Hay4HbIE UCCJICTOBAHUS B OMOJIOTHH.

3HavyeHue Ouosoruu B (POPMUPOBAHWUU COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kaptunbl Mupa. [Ipodeccun, cBszanubie ¢ Ouosorueld. 3HaueHne OUOJIOTHU B
MPAKTUYECKON JIeATEIbHOCTH YelOBEKa: MEIUIIMHE, CEJIbCKOM XO35HCTBE,

MMPOMBIIIJIICHHOCTH, OXPaHC IIPUPOAbI

1.2

JKuBbIe cucTeMbl Kak mpeaMeT u3ydeHus: ononoruu. CBOWCTBA KHUBBIX CHCTEM:
€IMHCTBO XMMUYECKOI'0 COCTaBa, TUCKPETHOCTh M LEJIOCTHOCTh, CIOKHOCTh U
YIIOPSI0YEHHOCTh CTPYKTYDHI, OTKPBITOCTB, caMOOpTraHM3aIys,
CaMOBOCIIPOU3BEJICHHUE, PA3APAXKUMOCTh, K3MEHUUBOCTh, POCT U Pa3BUTHE.

VYpoBHM OpraHHU3alMy KUBBIX CHCTEM: MOJIEKYJISPHBIN, KI€TOYHbIH, TKAHEBBIH,
OpraHu3MEeHHbIH, HOMYJISAIIMOHHO-BUI0BOH, HKOCHUCTEMHBIH
(OuoreoneHoTHUECKUH), OHOcepHbIid. [Ipoeccsl, MPOUCXOASIINE B KUBBIX
cucreMax. OCHOBHbBIE MPHU3HAKH KHUBOTO. JKM3Hb Kak (hopMa CymiecTBOBaHUS

MaTepuu

1.3

Metonael Ouonorndeckoid Haykw. HaOmroneHue, W3MEpeHHE, 3KCIEPUMEHT,
cUCTEeMaTh3alus, MeTaaHanu3. lloHATHE O 3aBUCMMOM U HE3aBHCUMOU
nepeMeHHOM. [InannpoBanne s3xcnepumenTa. [loctaHoBKa U IpoBepKa TMIIOTES.
HyneBass runoresza. Ilonsitue BbIOOpKM M €€ mocToBepHOCTh. Pa3bpoc B
Oouosornueckux MaHHbIX. OIEHKa JTOCTOBEPHOCTH TOJTYYEHHBIX PE3yJIbTaTOB.
[TpruuHBI HCKaKEHUST PE3yAbTATOB dKCcTepuMeHTa. [[oHATHE CTaTUCTUYECKOTO

TECTa

KneTka kak OMoioruyeckasi Cucrema

2.1

Kinerka — cTpykTypHO-hyHKIIMOHATBHAS €AUHUIA )KUBOTO. VICTOpUST OTKpBITHS
kietku. Paboter P. I'yka, A. JleBenryka. Knerounast teopus (T. LlIBanH, M.
[netinen, P. BupxoB). OcCHOBHBIE TIOJIOKEHUS COBPEMEHHOW KIIETOYHOU
TEOpUH.

MeToapl  MONEKYISApHOM W KIETOYHOM  OMOJOTHMU:  MHUKPOCKOIHS,
xpomatorpadusi, anekTpodopes, METOI MEUYEHBIX aTOMOB, quddepeHIIaIbHOe

I_ICHTpI/I(l)yTI/II)OBaHI/Ie, KYJIbTUBUPOBAHUE KIICTOK




2.2

XUMHUYECKUH COCTAB KIETKU. MaKpo-, MUKPO- U yAbTPaMUKpOJIeMeHTh. Bosia u
e poiib KaKk pacTBOPUTEINsI, pearcHTa, y4yacTHe B CTPYKTYPHUPOBAHUH KIIETKH,
TEIUIOPETyIsalud. MUHepallbHbIe BEIIECTBA KJIETKH, UX OMOJIOTHYecKas poJib.
Poib kaTHOHOB ¥ AHMOHOB B KIJIETKE.

buonornueckue monuMmepsl. benkun. AMHHOKHUCIOTHBIM COCTaB  OEJIKOB.
Crtpyktypbl OenkoBoii MoJekynbl. [lepBudHas cTpykTypa Oelika, TEenTHIHAsS
CBA3b. BropuuHas, TpeTuuyHas, 4YeTBEpTUYHAs CTPYKTyphl. Jlenaryparusi.
CoiictBa 6enkoB. Knaccudukanus 6enkos. buonoruueckue QyHKIHHM OEIKOB.
VYrneBonbl. MoHOCaxapuibl, AUCaXapuibl, OJIUTOCaXapuibl U MOJUCAXAPUJIBL.
OO0muii TaH CTpoeHWS ©  (PU3MKO-XUMHUYECKHE CBOWCTBA  YIJIEBOOB.
Buonorndeckne GyHKINHU YTIE€BOIOB.

Jlunuaet. TuapodunsHo-rTuapOodOOHBIE cBOMcTBa. Kiaccudukamus aunuaos.
Tpurnunepuasi, dhochonunuapl, BOCKUA, cTepoubl. bruomornueckue GyHKIUN
aunuaoB.  OOmmMe cBOWMCTBA OHMOJOTHMYECKHMX MEMOpaH — TEKY4ecTb,
CIIOCOOHOCTH K CaM0O3aMbIKaHHIO, MTOJIYTIPOHUIIAEMOCTb.

Hyxkneunoseie kucinorsl. JIHK u PHK. CtpoeHue HYKIEHHOBBIX KHCIOT.
Hyxneorunpl. [puanun kommiementapHocta. [IpaBuno Yapradda. Ctpykrypa
JIHK — nBoiinas cnnpanb. MectoHaxoxaeHue u ononoruueckue pynkunu JJHK.
Bunsr PHK. ®ynkuun PHK B kneTke.

Crpoenne monexkynsl AT®. Makpospruueckue cBa3su B Moaekyie ATO.
buonoruueckue pyakiun AT®. BoccTaHOBIEHHbBIE TIEPEHOCYUKH, UX ()YHKITHH
B kietke. CexBenupoBanue /JHK.

CrtpykTypHas Ouosiorusi: OMOXMMHUYECKHE M OMO(PU3NYECKHE HCCIIEIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOJIEKYJI

2.3

Tumel  KIETOK: DJyKapuoTHYecKas U mpokapuormueckas. CTpyKTypHO-
(G yHKIIMOHATBHBIE 00pa30BaHUS KICTKH.

Crpoenue npokapuoTHueckoi kieTku. KietouHas cTeHka OakTepuil U apXei.
Oco0eHHOCTU CTPOEHHUSI TeTepOTPOPHON U aBTOTPO(HON NMPOKAPUOTUUECKUX
KJIeTOK. MecTo U pojib MPOKapuoT B OMOIIEHO3aX.

Crpoenue u GyHKIMOHUPOBAHUE PYKAPUOTHUECKON KieTku. [lmazmaruueckas
MeMOpaHa (ru1azmanemma). CTpykTypa razmaTiuieckoid MeMOopansl. Tpancnopt
BEIIECTB 4Yepe3 IUIa3MaTUYECKyl0 MeMOpaHy: TmaccuBHBIA (nuddysus,
obneruéHHas nuddysus), akTUBHBIA (MEPBUYHBIA W BTOPUYHBIA aKTHUBHBIN
Tpancnopt). [lomymponuraemocts MeMmOpanbl. Pabora HaTpHii-kanneBoro
Hacoca. DHJOLUTO3: MUHOIUTO3, (haromuro3. Jk3o1uuTo3. Kinerounas creHka.
CrtpykTypa 1 (YHKIIUU KIETOYHON CTEHKHU paCTEHUI, TpUOOB.

Hurorutazma. Lurtozons. Lutockener. [IBukenue uuroruiazmbel. OpraHoOUabI
kietkd. OmHOMEMOpaHHBIE OPTraHOWIIBI KIIETKH: JHAOIIa3MaTHYeCKas CETh

(BIIC), anmapar I'oab1KH, TH30COMBI, HX CTPOCHHUE U (YHKIUH. B3anMocBs3b




OJIHOMEMOpaHHBIX OPraHOUJOB KJIeTKU. CTpOCHUE TPaHyISIPHOTO PETUKYIyMa.
CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [ nmagkwmii
(arpanHyssipHBIA) SHIOMIA3MaTHUECKUl peTHKyayM. CekpeTopHas (QyHKIHS
annapara ['onpmku. TpaHcnopT BelecTB B KIETKe. Bakyonw pacTUTENnbHBIX
kietok. Kierounslit cok. Typrop.

ITomyaBTOHOMHBIE OpraHOUBI KJIETKU: MUTOXOHPHUH, TUIACTUIBL.

Crpoenre u (GyHKIMHM MHUTOXOHIpHHA W TuiacTui. IlepBuuHble, BTOPUUHBIE U
CIIO)KHBIE  IIACTUABI  (OTOCHHTE3UPYIOIIUX  DYKAapHUOT.  XJIOPOIUIACTHI,
XPOMOIUIACTBI, JICMKOIUIACTHI BBICIIIMX PACTCHUIA.

HememOpannsie opranounsl kinetkun CtpoeHHe W (YHKIMM HEMEMOpaHHBIX
OpraHouoB KieTKu. Pubocombl. MukpodunameHTsl. MBIIICYHbIE KIIETKH.
MuxkpotpyOouku. Knetounsiii nentp. CTpoeHHe U JBUKEHUE >XTYTHUKOB H
pecHruek. MUKpOTpyOOUKH UTOTUIA3MBI. LIeHTproIB.

SAnpo. OOonouka sapa, XpOMaTHH, KapuoIula3Mma, SAPBIILIKHA, UX CTPOCHUE U
bynkuun. SnepHbiii O€NKOBBIM MaTpUKC. [IpoCTpaHCTBEHHOE PaCIOIOKEHUE
XpoMocoM B HHTep(ha3HOM sijipe. beaku XpoMaTuHa — THCTOHBI.

Kinerounsle BkmtoueHusa. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK SYKapHOT

(pacTUTeNnbHOM, KUBOTHOM, TPUOHOI)

2.4

AccuMMWISIMA U JUCCUMMIIALINS — JIBE CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa
BEIIECTB: aBTOTPOGHBIN U reTepoTpodHbIi. YuacTre Kuciaopoja B 0OOMEHHbIX
nporeccax. DHepreTuueckoe oOecredeHue KIeTKH: mpesBpameHne ATD B
oOMeHHBIX Tmporeccax. DepMEHTATUBHBIA XapakTep peakiuil KJIETOYHOTro
MeTabonu3zMa. DepMeHThl, X CTPOCHHE, CBOWCTBA M MEXAaHU3M JICHCTBHUS.
KodepmenTsl. Omnmmumst (epMEHTOB OT HEOPTaHMYECKHUX KaTalu3aTOpOB.
benku-akTuBaTOppl W OCNKU-MHTHOWTOPHL.  3aBHCHMOCTH  CKOPOCTHU
(epMEHTATUBHBIX PEAKIUI OT Pa3INIHBIX (PaKTOPOB.

IlepBuuHBIl CUHTE3 OpraHMYECKUX BelecTB B KieTke. PortocuHre3. Poib
XJIOPOIUIacTOB B mporecce (QorocunTe3a. CBeroBas W TemMHOBas (asbl.
IIponykTuBHOCTH (hoTOCHHTE3a. BimsiHue pa3nuyHbIX (aKTOPOB HA CKOPOCTh
dboTtocunTe3a. 3HaueHne PoTocuHTE3A.

XeMOCHUHTE3. Pa3zHoo6pa3zue OpPraHU3MOB-XEMOCHUHTETHKOB:
HUTPUPHULMPYIOLIHE OaKTepuu, *ejie300akTepun, cepoOakTepuu, BOJLOPOIHbIE
OaxkTepuy. 3HaUEHHUE XEMOCHHTE3a.

AnHaspoOHble opraHusmbl. Bunbl Opoxenus. IIpogykTel OpoxeHHs U HX
UCIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPIaHHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENH O0NIe3HEN.

AdpoOHBIE OPraHU3MBL. DTalbl SHEPreTUIecKoro oomMena. [1oroToBUTENbHBIN

atan. [ rKonmm3 — 6ECKUCIOPOTHOE PACIICIUICHHE TIFOKO3BL.




buonoruyeckoe okucieHue, WK KIETOYHOE AbIxaHue. Poib MUTOXOHIpUI B
mporeccax  Ouojorumueckoro  okucieHus.  Luknuueckume — peakuum.
OxucnutensHoe pochopunrponanue. [IpenmyiiecTBa a3poOHOro Myt ooMeHa

BEIIECTB Mepes] aHadpOOHBIM. D(PPEeKTUBHOCTH HIHEPTETHIECKOro 0OMeHa

2.5

Peakuun matpuuHoro cuHtesa. lIpuHIMI KOMIUIEMEHTApHOCTH B peaKLUAX
MaTpUYHOTO  CHHTe3a.  Peanu3auus  HAcleICTBEHHOW  MH(OpMAaIUH.
I'enernueckuii ko, ero cBoictBa. Tpanckpunuus — matpuusbiii cuare3 PHK.
[IpyHIMIBI  TPAHCKPUIILMU:  KOMIUIEMEHTAapHOCTb, AaHTHUIIAPAJUIEIbHOCTD,
ACUMMETPUYHOCTb. TpaHcisanus U €€ sranbl. Yyactue tpaHcnoprtasix PHK B
Oouocunrese Oenka. YcnoBus OuocuHTe3a Oenka. KoaupoBanue aMHMHOKHUCIIOT.
Posb pubocom B Guocunrese Genka.

Opranu3zaiiys reHomMa y IpoKapuoT U 3yKapuoT. Perynsuusi akTHBHOCTH I'€HOB
y npokapuoT. ['unoresa onepona (®. Kaxo0, XK. Mano). Perymsius oOMeHHBIX
IIPOLIECCOB B KJeTKe. KileTouHbIN roMeocTas.

Bupycsl — HexsieTouHble (OpMBI KHU3HM U 0OJaUraTHsle mnapasutbl. CTpoeHue
IIPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKTepHO(aros.

BupycHble 3a001eBaHus YenoBeka, )UBOTHBIX, pactenuid. CITHJI, COVID-19,

COIMaJIbHBIC 1 MCIUITMHCKUC HpOGHeMH

2.6

Knerounsnii 1ukn, ero mnepuoabnl u perynsauua. HWHTtepdaza u  Mutos.
Oco0eHHOCTH TMPOLIECCOB, MpOTEKaroMKX B uHTepdasze. [loaroroBka KiIeTku K
nenenuto. [IpecuHteTnyeckuit  (MOCTMUTOTHYECKUN), CHUHTETHUECKUH H
MMOCTCUHTETUYECKHUH (TPEMUTOTHUECKUIA) TIepUOIbI HHTEP(a3hI.

Matpuunsiii cunte3 JJHK — perummkamms. Ilpunnunsr perumkaumnn JIHK:
KOMIUIEMEHTAPHOCTD, IIOJIyKOHCEPBAaTUBHBIA CHUHTE3, aHTUIAPAJIEIbHOCTD.
Mexanusm perukanuu JJHK. Xpomocomsl. Ctpoenue xpomocoM. Tenomepsl n
TemomMepasa. XPOMOCOMHBIM Ha0Op KIETKHM — KapuoTHN. JIumimouaHeli u
raryIoOuHbI  HAaObOpsl XpoMocoM. ['omornormyHble XpoMocombl. [lomoBbie
XPOMOCOMBI.

Jenenune knetku — MuTo3. CTaguym MUTO3a U MIPOUCXOASIINE B HUX MPOLECCHI.
Tuner muro3a. Kapuokunes u nutokuHes. buonornyeckoe 3Ha4€HHE MHUTO3a.
Perymauus mutoTHueckoro unukia kietku. IIporpammupyemast KieTodHas
rubenp — anomnros.

(DYHKI_[I/IOHaJ'IBHaﬂ IrC¢HOMHKA

Opranusm Kak OMOJIOTHYECKasi CUCTEMa

3.1

OI[HOKJ'IGTO‘IHBIC , KOJIOHHAJIbHBIC, MHOTI'OKJICTOYHBIC OpraHHU3Mbl nu

MHOI'OTKaHCBEIC OpraHU3MBI.




@dopMbl pa3MHOKEHHS OPraHU3MOB: Oecrojioe (BKJIKOYasi BEreTaTUBHOE) U
nonoBoe. Buael Gecnoioro pa3MHOXKEHHS: [OYKOBAaHWE, CHOPYJISIHS,
(dbparMeHTaIus, KJIOHUPOBAHUE.

[lonoBoe pa3muoxenue. IlonoBble kineTku, unum rametrsl. Meio3. Craguu
Mmeiio3a. IloBenenne xpomocoM B Meitoze. Kpoccunrosep. buonormueckwnii
CMBICJI M€i103a U MOJIOBOTO mpolecca. Melo3 U ero MecTo B JKU3HEHHOM ITUKJIE
OpraHU3MOB.

[Ipen3aponpimieBoe pazputue. ['ameroreHe3 y KUBOTHbBIX. [I070BbIE Kee3Bl.
OOpaszoBaHue u pa3BUTHE TOJOBBIX KIeTOK. CrepMaroreHe3 W OOTCHE3.
Crpoenue mosioBbIX KIETOK. OIUIOAOTBOPEHHUE U SMOPHUOHAIBHOE pPa3BUTHE
KUBOTHBIX. Croco0Obl  OIUTOIOTBOPEHUS: HapyKHOE, BHYTpPEHHEE.
[TapTenorenes.

NuauBuayanpHOe pa3BuTHE OpraHuU3MOB (oHTOreHes). Craguu 3MOpuoreHesa
YKUBOTHBIX (Ha TipuMepe Jsaryku). poobnenue. Tumst npodieHus. OcoGeHHOCTH
IOpoOJIeHUsT MJICKOTUTAIOIIMX. 3apOAbIIIEBbIE JTUCTKU (racTpyisuus). 3akiaaka
OPraHOB W TKaHEW W3 3apOJBIIIEBBIX JINCTKOB. B3anmHOe BiIusiHME yacTei
pa3BUBAIONIErocs 3apofbliia (3MOpHOHANbHAS MHAYKIHMA). 3aKiajgka IulaHa
CTPOEHMSI KUBOTHOTO KAK PE3YJbTAaT MEPAPXUUECKHX B3aUMOJCHCTBUN T'€HOB.
BnusiHre Ha SMOpHUOHATBHOE PAa3BUTHE PA3IHUYHBIX (DAKTOPOB OKPYKAIOIICH
Cpelbl.

Poct u pasButue xuBOTHBIX. [locTomMOpuoHanbHbIl mepuon. [Ipsmoe u
HempsiMoe pas3BuTHe. PaszButue ¢ meramopdo3oM y OeClO3BOHOYHBIX H
MMO3BOHOYHBIX >KMBOTHBIX. BHOJIOrHMYecKoe 3HAYEHHE MPSIMOTO M HENPSIMOIo
pPa3BUTHS, UX PACIIPOCTPAHEHHE B pHUpoje. TUIbl pocTa )KMBOTHBIX. DaKTOPHI
pPETYIIAIMA POCTAa JKUBOTHBIX M denoBeka. CTaguu MOCTIMOPHUOHAIEHOTO
pPa3BUTHS y )KUBOTHBIX U YesioBeKa. [leproibl OHTOTeHE3a YeIoBeKa.
Pasmuoxxenne u pasButue pacteHuid. ['amerodputr um cmopodur. Meiio3 B
KU3HCHHOM IMKJe pacteHuil. OOpa3zoBaHue Ccrmop B TpoIEecce Meio3a.
l'ametorenes y pactenuidd. OIUIOJOTBOPEHHE W PA3BUTHE PACTUTEIBHBIX
OopraHu3MoB. J[BoiiHOE OIIOOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OO6pa3oBaHue
U pa3BUTHE CEMEHM. MeXaHW3MBbl PEryJsiqUUd OHTOI€HE3a Yy PACTEHHl H

JKHNBOTHBIX

3.2

HUctopus craHOBiEHUS U Pa3BUTUS TEHETUKHM Kak Haykd. OCHOBHBIE
TEHETUYECKUE MOHATUSA U CHUMBOJIBL. | OMOJIOTMYHBIE XPOMOCOMBI, AJJICIbHbBIE
TEHbI, aJbTEPHATUBHBIE NPU3HAKHU, JOMUHAHTHBIM U PELECCUBHBIN NPU3HAK,
TOMO3UT0Ta, TETEPO3Ur0oTa, YUCTas IJWHUS, TUOPHUIBI, TEHOTHUN, (EHOTHII.
OCHOBHBIE METOJbl TI'CHETHKHU: THOPHIOJOTHUYECKUN, IUTOJOTUICCKHM,

MOJIEKYJIIPHO-T€HETUYECKUI




3.3

MonorubpuaHoe ckpemmBanue. IlepBerii  3akoH MeHaens — 3aKoH
eanHooOpa3uss THOPUIOB NepBOro mnokojeHus. [IpaBuino JOMHHHUPOBAaHHSA.
Bropoii 3akoH MeHiens — 3aKOH paclleryieHusl Tpu3HakoB. LluTonorudeckue
OCHOBBI MOHOT'MOPHJTHOTO CKpELMBaHMA. | MIIOTe3a YNCTOTHI TaMeT.
Ananuzupytoniee ckpemuBaHue. [IpoMeKyTOuHBIM XapakTep HaclleIOBaHUS.
Pacmiernuienne npru3HaKoB NPU HETIOJIHOM JIOMUHUPOBAHUU.

Jurnbpunnoe ckpemuBanue. TpeTuit 3aKkoH MeHaens — 3aKOH HEe3aBHUCUMOTO
HACJIeZIOBaHUsI ~ TPU3HAKOB.  LluTONOrMYEeCKME  OCHOBBI  JAMTHOPHIHOTO
CKpEIMBaHUS.

CuemnieHHoe HacnenoBaHue mpusHakoB. Pab6otel T. Moprana. CremieHHOe
HacJIeJ0BaHUE T'€HOB, HAapyLIEHHE CLEIUICHUs] MEXKIy I'€HaMH. XpOMOCOMHas
TEOpHsl HAaCJIEeICTBEHHOCTH.

I'enernka mosa. XpOMOCOMHBIA MEXaHU3M ONpPEAEJICHUs Mojia. AyTOCOMBI U
MOJIOBBIE XpOMOCOMBI. ['OMOramMeTHbIl U rereporaMeTHbld noJi. ['eHeTnueckas
CTPYKTypa IOJOBBIX XpoMmocoM. HacnenoBaHue NpU3HAKOB, CLEIUICHHBIX C
MIOJIOM.

I'enotun kak nenoctHas cucreMma. [InefioTponuss — MHOXECTBEHHOE JIEHCTBHE
reHa. MHOXXeCTBEHHBIM aienu3M. B3auMopaeiicTBue HeajIeNbHBIX T'€HOB.

KommemenrapHocts. Onuctas. [onumepus

3.4

BzaumoneiictBue reHotuna W cpexpl  npu  (GOpMHpOBaHUM  (pEHOTHIIA.
N3meHunBOCTh NMpHU3HAKOB. KauecTBEHHBIE M KOJMYECTBEHHBIE NpU3HAKU. Byl
M3MEHYMBOCTH: HEHACIICICTBEHHAs U HACIIECTBEHHAS.

MopandukanmonHas ~ U3MeHUMBOCTb.  Ponb  cpeapl B (hopMHpOBaHUM
MOAM(UKAIMOHHOW M3MeHUMBOCTH. Hopma peakimu mpu3Haka. BapuanmoHHBINH
psin u BapuarmonHas kpuBasi (B. Horanncen). CoiicTBa MOAM(UKAIIMOHHOM
M3MEHYHMBOCTH.

I'eHotunnueckass M3MeHYMBOCTh. (CBOWCTBA T'€HOTUIMYECKOH H3MEHUMBOCTH.
Bupl reHOTHIIMUECKON U3MEHUYMBOCTH: KOMOMHATUBHAS, MyTal[MOHHASI.
KoMOuHaTtuBHAasT W3MEHYMBOCTh. MeW03 H TIOJOBOM TMPOIECC — OCHOBA
KOMOMHATUBHOM M3MEHYMBOCTH. POsIb KOMOMHATHBHOI N3MEHUYMBOCTH B CO3/IaHUU
IeHETUYECKOro pa3HooOpa3ys B IpesiesiaX OHOTrO BUJIA.

MyTrannoHHas '3MEHYMBOCTb. BUIbI MyTa11ii: TeHHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CroHTaHHBIE M MHIYLUPOBAaHHBIE MyTaluW. SInepHbIE M LUTOIIA3MATUYECKUE
Myranuu. ComaTuyeckue U TOJIOBble MyTanuu. [Ipu4nHBI BO3HHMKHOBEHUS
MyTanuid. MyTtareHsl ¥ MX BIUSHHE HAa OpPraHU3MBL  3aKOHOMEPHOCTH
MYTallMOHHOIO TPOLECCa. 3aKOH T'OMOJIOTMUECKHX PAIOB B HACIEICTBEHHOMN
m3meHnuuBocty  (H.M.  BaBwioB).  BHesnepHas ~ M3MEHYMBOCTD U

HaCJICACTBCHHOCTD




3.5

Kapuotun wyenoseka. MexxayHaponHass mporpamMma HCCIEAOBaHUS T'€HOMA
yenoBeka. Meroabl M3y4deHUsT TEHETUKM 4YeJIOBEKAa: T'€HEeaJOTMYEeCKUM,
OJIM3HEIOBBIH, LUTOT€HETUYECKUH, MOMYJIALUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIpHO-TeHETHUeCKHH. ~ COBpPEMEHHOE  ONpENEJICHHE  T'€HOTHIA:
MIOJIHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIMPOBAHNUE, B TOM YHUCJIE C TOMOIIBIO
[MI[P-anamm3a. HacnencrtBeHHbie 3a0oNieBaHWs  4YeloBeKa. [ eHHBIE U
XpOMOCOMHBIE ~ Oosie3HM ~ dYenoBeka.  bonesHm ¢ HacleICTBEHHOMN
IIPEAPACIIOTIOKEHHOCTHIO. 3HAUEHUE MEIULIMHCKONW F€HETUKHU B IIPEIOTBPAILIEHUN

M JICUCHNH I'eHETUYCCKHX 3a00JIeBaHNM YelioBeka. CTBOJIOBEIC KIICTKH

3.6

JloMecTHKausl ¥ CeNeKUusl. 3apOoXKACHUE CEJNEKIIMU U JOMECTHKAIMU. YYeHHE
H.M. BaBunoBa 0 IeHTpax MpPOHMCXOKACHUS M MHOTO00pasusi KyJIbTYpHBIX
pactenuii. Ponb cenekuuy B CO3JaHUM COPTOB PACTEHUH M TOPOJ YKUBOTHBIX.
Copt, mopoma, mramMMm. 3aKOH TOMOJIOTUYECKHX pSJIOB B HAaCJEICTBEHHOU
m3menunBocty H.M. BaBuiosa, ero 3HaueHue /i CEIEKIIMOHHON paOOTHI.
Mertoasl ceneKIMOHHONW paboThl. MCKycCTBEHHBIM OTOOp: MAacCOBBIA U
WHIWBUIYAIbHBIA.  JTambl  KOMOWHAMOHHOW  cenekiuu.  McnbiTanue
MPOM3BOAUTENCH TO MOTOMCTBY. OTOOp IO TEHOTHUITY C IOMOIIBIO OICHKU
(dbeHoTHIIa MOTOMCTBA M OTOOP MO TeHOTHITY ¢ TToMolIbio aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/] CENIEKIIMOHHOM paboThl. PagualimoHHbIii
U XUMHUYECKHII MyTareHe3 KaK HMCTOYHHUK MYTallud y KYJIbTYPHBIX (opMm
opranu3moB. Mcronb30BaHHE TEHOMHOTO pEJAKTUPOBAHUA W  METOJIOB
pexombuHanTHEIX JIHK 17151 monmydenus ncxoIHOTO MaTepralia AJisi CENEeKITHH.
[Nonyuenne monuruionOB. BHYyTpuBHIOBas THOpUIM3alusl. biIM3kopoaCcTBEeHHOE
CKpelIMBaHue, Wi UHOpUIMHT. HepoacTBeHHOE CKpelBaHue, WK ayTOPUIIHMHT.
I'ereposuc u ero npuunnsl. Mcnons3oBanue rerepos3uca B cenekimu. OtaanéHHas
ruopumpsaiys. [IpeononeHre Oectuionuss MEKBHIOBBIX THOPHIOB. JloCTIDKeHUS

CEJIEKLIMU PAaCTEHUI U KUBOTHBIX

3.7

O6’I)CKTI>I, HCIIOJIB3YCMBIC B 6I/IOTCXHOJIOFI/II/I, — KJICTOYHBIC U TKAHCBBIC KYJIBTYPBI,
MHUKPOOPTaHMU3MBI, HMX XapaKTepUCTUKA. TpagWlMOHHAs OHOTEXHOJIOTHS:
xJeOoneueHne, IOMyYeHHEe  KUCIIOMOJIOYHBIX  TPOAYKTOB,  BHHOJICIHE.
MuxkpoOuosnornueckuii cuHTe3. OOBEKTHI MUKPOOHOJIOTHUECKUX TEXHOIOTHI.
[MpousBojcTBO  Oeiika, aMHHOKHCIOT W BHUTAaMUHOB.  VICKycCTBEHHOE
OIUIOIOTBOPEHUE. PEKOHCTPYKIMS SHIIEKICTOK M KIOHHPOBAaHHE J>KUBOTHBIX.
MeTo/ TpaHCIUIAHTAIMY SIIIEP KIETOK.

XpoMOCOMHasi M TEHHash HHXCHepHs. VICKYCCTBEHHBI CHHTE3 TIeHa U
KoHCTpyHpoBanue pekomMOMHaHTHBIX JIHK. JlocTmkeHus W TNepCHeKTUBBI
XpPOMOCOMHOM ¥ TEHHOW WHXEHepuu. MeauIHCKHe OUOTEXHOJIOTHH.

Hcnonp30BaHN€e CTBOJIOBBIX KIETOK




4.1

Cucrema 1 MHOrooOpa3ue OpraHMuecKoro Mupa

buonoruueckoe  pazHooOpazue  opranusmoB. CoBpeMeHHass  cucTema
opranuyeckoro mupa. [lpunnunel kinaccudukauum opranu3moB. OCHOBHBIE
CUCTEeMAaTUYECKUE TPYIIIbI OPraHU3MOB.

Oco0eHHOCTH CTPOCHHS U KU3HEIESATEIBHOCTH OJJTHOKJIETOUYHBIX OPIaHU3MOB.
bakTepuu, apxeu, OJHOKIIETOUHBIE TPUOBI, OJHOKIETOYHBIE BOAOPOCIH, IPYTHE
npotuctel.  KonmoHuaneHble  OpraHu3Mbl.  JIBIDKEHHE  OJIHOKJIETOYHBIX
OpPraHu3MOB: aMEOOUTHOE, )KTYTUKOBOE, PECHUYHOE. 3aIIUTa Y OJHOKIETOYHBIX

OpraHu3MoOB. Pa3IIpa)KI/IMOCTB Y OAHOKJICTOYHBIX OPraHHU3MOB. Takcucer

4.2

MHOrokneTo4ynsle  pacreHus. B3auMocBs3bp 4acTed  MHOTOKJIETOYHOIO
opranusma. TkaHH, OpraHbl ¥ CUCTEMBI OPraHOB MHOTOKJIETOYHOTO OpPraHu3Ma.
Opranusm kak enuHoe Lenoe. TkaHu pacTeHU. TUIBI paCTUTENBHBIX TKAHEH:
oOpa3oBaTelibHasi, TOKPOBHAsi, NPOBOJAIIAs, OCHOBHAs, MEXaHUYECKasl.
OcoOeHHOCTH CTpOCHHS, (QYHKIHMA W PACIOJOKEHUS TKAHEW B OpraHax

pacteHui

4.3

BereraTtuBHbIE U T€HEpaTUBHBIE OPTraHbl pacTeHU. PYHKIIMU OPraHOB U CUCTEM
opranoB. Kapkac pactenuii. /[Bm>keHre MHOTOKJIETOUHBIX PACTEHUI: TPOITU3MBbI
n Hactuu. [loriomenue BOJBI, YIIEKHCIOrO ra3a U MHHEPAIBHBIX BELIECTB
pactenusimu. Jlprxanue pactenuil. Anddysus razoB uepes3 moBEpXHOCTh KIETKH.
TpancnopTHble CHCTEMBl pacTeHUd. BeineneHune y pacreHuid. 3amura y
MHOTOKJIETOUHBIX pacteHui. Kyrtukyna. CpeactBa macCMBHOM M XUMHYECKOU
3amuThl. OUTOHLIMIBIL.

Pa3znpaxuMocTh M peryisinus y opraHu3MoB. Pa3npaxuMocTe U perymsuus y

MHOTOKJICTOYHBIX paCTCHHﬁ. PocToBEI€ BeliecTBa U X 3HAUCHHUE

4.5

MHOTOKIIETOUHBIE  KUBOTHBIC. B3aWMOCBS3b  YacTel  MHOTOKIETOYHOI'O
opranusMa. TkaHH, OpraHbl ¥ CUCTEMbI OPTaHOB MHOTOKJIETOUYHOT'O OpPTraHU3Ma.
Opranusm Kak enuHoe 1einoe. ['omeoctas. TkaHu )KUBOTHBIX U YesioBeKa. THIIbI
KMBOTHBIX TKAaHCH: SMHUTEIIMAIbHAS, COCIAUHUTEIbHAsI, MBIIICYHAs, HEPBHAsL.
OcoOeHHOCTH CTpOCHHS, (QYHKIHMA UM PACIOJIOXKEHUS TKAHEW B oOpraHax

JKHBOTHBIX M YCJIOBCKaA

4.6

OpraHsel ¥ CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMM OPraHOB U CUCTEM OPraHOB.
Onopa Tena opraHu3moB. CKeleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
AKUBOTHBIX. HapyXHbIil 1 BHyTpeHHUI ckeneT. CTpOEHUE U TUIbl COSAUHEHMS
KOCTEH.

JIBU>KeHHEe MHOTOKJIETOYHBIX JKUBOTHBIX. [lutanme xuBoTHbIX. [luTanue
MMO3BOHOYHBIX JKMBOTHBIX. [[pixanue kuBOTHBIX. KoxxHOe npixanue. YKabepHoe

U IErOYHOE JIbIXaHHE.




JlpIxaHue MO3BOHOYHBIX >KUBOTHBIX. DBOJIIOLMOHHOE YCIOKHEHUE CTPOCHUS
NETKUX MO3BOHOYHBIX )KMBOTHBIX. J[pIXaTeapHas cUcTeMa yenoBeka. MexaHu3m
BEHTWISIIIUM JIETKUX Yy TOTUI] U MIEKOMUTAIONIMX. T[paHCHOPT BEIIECTB Yy
OpraHu3MoB. TpaHCHOPT BeLIeCTB y *KMBOTHBIX. KpoBeHOCHas cucrtema u eé
opranbl. KpoBeHocHas  cucTemMa  TO3BOHOYHBIX  JKUBOTHBIX. Kpyru
KpOBOOOpaleHusi. DBOJIOIMOHHBIE YCJIOKHEHUSI CTPOCHUS KPOBEHOCHOM
CHCTEMBI MTO3BOHOYHBIX >KUBOTHBIX. BhIJenenue y opranuzMoB. Breigenenue y
*HUBOTHBIX. CoKpaTuTenbHble Bakyoiu. OpraHbl BbiAeieHus. CBS3b MOJOCTH
TeJla C KPOBEHOCHOM M BBIJEIUTEIbHON CUCTEMaMU. BrijieieHue y Mo3BOHOYHBIX
KUBOTHBIX. 3alWTa y MHOTOKJICTOYHBIX JKUBOTHBIX. [IOKpOBBEI H WUX
MIPOU3BOJIHBIC.

PazmpakuMOCTh 1 perymsiius y OpraHu3MOoB. Pa3apakuMocTh y OHOKIETOUHBIX
opranu3moB. Takcucel. Pa3apakuMoCTh W perynsuus y MHOTOKJIETOYHBIX
pacteHuii. PocToBbIE BEelIECTBA U MX 3HAYEHUE.

Hepsnas cuctema u pediekTopHasi peryasius y MHOIOKJIETOUHBIX KUBOTHBIX.
HepBHuast cucrema u e€ otTaenbl. DBOIMIOLMOHHOE YCIOXKHEHHE CTPOCHUS
HEPBHOW CUCTEMBI y KUBOTHBIX.

Pa3zpabotka anroputmoB u mporpamMMm sl 3¢G¢GEeKTUBHON (DYHKIIMOHATBHOM
AHHOTAI[Md  TE€HOMOB,  TPAHCKPUITOMOB,  MPOTEOMOB,  METa0OJIIOMOB

MHKPOOPTaHNU3MOB, paCTCHHﬁ, JKHUBOTHBIX M YCJIOBCKA

OpFaHI/ISM YCJIOBCKA U €TI0 3J0POBLE

5.1

OpraHel ¥ CUCTEMBI OpraHOB 4enoBeKa. OTIesbl TOJIOBHOTO MO3Ia [TO3BOHOYHBIX
KHUBOTHBIX. Pednexc u pednexkropnas nayra. be3ycnoBHble M YCIOBHBIE
peduiekcbl. ['yMopanbHasi perynsiuusi U SHJIOKPUHHAs CUCTEMa J>KUBOTHBIX U
yesioBeKa. JKene3pl 3HTOKPUHHON CUCTEMBI U X TOPMOHBI. JleficTBHE TOPMOHOB.
B3auMocBsI3p HEpPBHOH W SHAOKPHUHHOM cucteM. 'mmoramamo-runoguzapHas

cucreMa. Penexc u pednexropnas ayra. bezyciaoBHbie U ycoBHBIE pedieKChl

5.2

3ammra opranu3ma ot 6onesneit. IMMyHHas cuctema yenoBeka. Kietounstit u
TYMOpaJIbHBIA MMMYHUTET. BpoknEHHBIN, MpHOOpeTEéHHbIN crennduyeckuii
uMMyHuTeT. Teopust KIIOHaJIbHO-CENEKTUBHOrO uMMyHuTeta (I1.Dpnux,
®.M.bepuer, C.ToneraBa). BocnanutenbHble OTBETHl OpraHu3MoB. Poib

BPOKAEHHOIO HMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI

5.3

KposeHnocHas cucrema u e€ opransl. Cepalie, KpOBEHOCHbBIE COCYIbI U KPOBb.

Kpyru xpoBooOpaienus. Pabora cepna u e€ perymisus

5.4

Hpixanne uyenoBeka. Juddy3us ra30B dYepe3 TOBEPXHOCTh  KIETKH.
JpixaTenpHasg cucTeMa 4YesoBeka. JlpIxaTenbHash MOBEPXHOCTh. Perymsuus

nbIxaHus. J{prxaTeabHbie 00bEMBI




5.5

HI/IH_[eBapI/ITCJ'II)HaH CHCTEMa 4YCJIOBCKA. OT,Z[CJ'IBI IMUIICBAPUTEIIBHOI'O TpaKTa.
HI/IH_IeBapI/ITCJ'IBHBIe KCJIC3HI. BHYTpI/IHOJIOCTHoe nu BHYTPUKIICTOYHOC

MUIICBAPCHUC

5.6

[TokpoBel m ux mnpousBojHble. Opransl BbiaeiaeHus. [louku. CtpoeHue u
¢dbyakonupoBanue HedpoHa. OuibTpalus, CeKpenus 1 00paTHOE BcachIBaHHUE

KaK MCXaHHU3MbI pa6OTBI OpTraHOB BBIACJIICHUA. O6p330BaHI/IC MO4YH Yy 4YCJIOBCKa

5.7

Z[BI/I)KGHI/IG yeJIoBeKa: MbliecyHas cucrema. CkelleTHEIS MBbIIIOBI 1 UX pa60Ta.

CTpOCHI/Ie U THUIIbI COeTUHEHUS KOCTEN

Teopus sBomtonuu. Pazsurtue xu3Hu Ha 3emiie

6.1

OpomtormonHass  Teopuss Y. JlapBuna. [Ipeamocweuiki  BO3HHKHOBEHUS
napBuHu3Ma. JKu3Hp 1 HaydHad aedarenbHocTs Y. JlapBuHa.

JIBmokymiue cuibl SBoonMK BUIOB 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTD
pPa3sMHOXEHHsI OpraHU3MOB, HACJIECTBEHHAass HW3MEHUMBOCTh, Oopbba 3a
CYIIECTBOBAHUE, €CTECTBEHHBIA U UCKYCCTBEHHBIN 0TOOD).

Odopmrnenne cunteTrueckoi Teopuu 3Bomtonuu (CTI). HelitpansHas Teopus
sBomtonuu. CoBpeMeHHas IBOJIIOIIMOHHAS OMOJIOTHS. 3HAYEHUE YBOTIOIIMOHHOM

Teopur B POPMUPOBAHHUN €CTCCTBCHHO-HAYYHOW KapTHUHBI MUPA

6.2

[Monmynsiumst Kak 3JaeMeHTapHas eAuHHULA 3BOJOLUU. COBpEMEHHBIE METO/bI
OLIEHKM T€HETHYECKOro pazHoo0pa3usi M CTPYKTypbl nomynsauuid. M3menenue
reHo(OH/Ia TOMYJIAIMU KaK 3JEMEHTapHOE SBOJIIOIMOHHOE SIBICHUE. 3aKOH
reHetudeckoro paBHoBecus [[x. Xapau, B. BaiitnOGepra.

OneMeHTapHble (PaKTOphl (IBMIKYIIME CHJIBI) SBOJIONWWA. MyTalMOHHBIN
mporecc. KomOuHaTuBHass u3MeHUMBOCTH. [JIpeiid TeHOB — ciydaiiHbie
HEHAINpaBlIEHHbIE HW3MEHEHMs 4YacTOT ajuleneil B momymsauusax. Oddext
ocHoBaTens.  Murpauuu.  M3onmsiuuss — momynaumii:  reorpaduueckas
(mpocTpaHCcTBEHHAas ), OMoJoTHYecKast (pPEerpoIyKTHBHAS ).

EcrectBennslit orb60p — HampaBisoumii  Qaxkrop sBomouun.  Dopmbl
€CTECTBEHHOT0 OTOOpa: JBWXKYIIMH, CTAaOMIU3UPYIOIIUH, pa3pbIBArOIIUi
(mu3pyntuBHbIH). [TonoBoii 0TOOD.

[IpucnocoOIeHHOCTh  OPraHM3MOB  KaK  Pe3ylbTaT  MHKPO3BOJIOIHU.
Bo3HUKHOBEHHE  MPHCNIOCOONIEHMH y  opraHusMoB. Apomopdo3sl U
uanoanantanuu. [Ipumeps npucmnocobiienuil y oprann3mMoB. OTHOCUTENEHOCTh
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero kpurepunm u CcTpykTypa. BumooOpa3zoBaHue Kak pe3yabTaT
MUKpo3Botonuu. M3omsiuust — kitoueBoit axtop BugoodpasoBanus. Ilytu u
CIIOCOOBI BHUI000pa30BaHMUS: aJUIONIaTPUIECKOE (reorpaduyeckoe),
cUMIAaTpUyeckoe  (IKOJIOTUYECKOE), «MTHOBEHHOE»  (TOJMILIONIN3AIINS,

m6pnmx13aum). Z[J'II/ITCJ'IBHOCTB OBOJJIIOIMOHHBIX ITPOLIECCOB.




MexaHu3Mbl GOPMHUPOBAHUS OMOJIOTHYECKOTO pa3HO00pa3usl.

Ponp 3BOMIONMOHHON OMOJIOTHU B pa3pa00OTKe HAyYHBIX METOJIOB COXpaHEHMS
6unopazHooOpazus. MUKPOIBOIIONUS U KOIBOJIOLUS Mapa3sUTOB U UX XO3S5EB.
MexaHu3mbl (OPMHUPOBAHUS YCTOWYMBOCTH K AHTUOMOTHKAM U CIIOCOOBI

00pBOBI C HEe

6.3

Mertoab!l n3ydeHus: MakpoaBotoluu. [laneoHTonornyeckre METOAbl U3y4eHUs
sBomtoru. Ilepexoanbie GopMbl U GUIOTEHETUYECKHUE PSIbI OPTaHU3MOB.
Bbuoreorpaduueckre MeTo1bI H3ydeHus HBooLuN. CpaBHEHHE (IIOPHI U payHBbI
MaTEPHUKOB U OCTPOBOB. buoreorpaduueckre odnactu 3eminu. Buabl-oHIeMUKH
U PEJHUKTBHI.

OMOpPHONIOTHYECKHUE M CPAaBHUTEIHHO-MOP(OIOTHYECKHE METOIbI H3Y4CHUS
HBOJIIONMH. | €eHETHYeCKHEe MEXaHWU3MBI DBOJNIOIMHA OHTOTEHE3a M TOSBICHHS
HBOJIIOIMOHHBIX ~ HOBIIECTB. [ OMOJIOTHYHBIE W  aHAJOTHYHBIE OpTaHBL.
PynmumenTtapable  opraHbl M aTaBU3MBL.  MOJIEKYJISPHO-TEHETHYECKHUE,
OMOXMMHYECKHE M  MaTeMaTH4eCKue METOAbl M3YYCHHS  HBOJIOLUH.
I'omosnornunsie rensl. COBpeMEHHBIE METOABI MTOCTPOCHUS (DHUITOTEHETHY eCKUX
JICPEBHEB.

XpOMOCOMHBIE MYTaLlUH U SBOJIOIHS TEHOMOB.

OOwe 3aKkOHOMEpHOCTH (TpaBuia) 3BomonMU. HeoOpatumocTs 3BONIOLNU.

A,Z[aHTI/IBHaH paauanusi. HepaBHOMepHOCTb TEMIIOB 3BOJIOIIMHU

6.4

Hayunbie rumnore3sl NpOUCXOXKIEHUS >KU3HHM Ha 3emie. AOuoreHes u
naHcnepmus.  JloHay4dHble  TPEACTAaBICHUS O  3apPOXKACHUU  KU3HH
(kpeannoHu3M). ['mnore3a IOCTOSHHOTO CaMO3apOXACHHUS KU3HU U €€
onpoepxkeHue oneltaMmu  @D. Penu, JI. Cnamnanunanm, JI. Ilacrepa.
[IponcxoaeHne KU3HU U acTPOOUOIOTHSL.

OcHOBHBIE 3Tallbl HEOpraHudeckou »Bosonnu. Ilnanerapnas (reojsoruueckas)
9BOJIIOLIMS. XUMHUYECKass HBOJIOLMA. AOHMOTEHHBI CHHTE3 OpraHH4ecKuX
BemectB u3 Heoprannyeckux. Ompit C. Muinepa u I'. FOpu. OOpa3oBanue
nojauMepoB U3 MoHoMepoB. KoanepBatnas runoreza A.M. Onapuna, runoresa
nepBuyHoro OymboHa J[kx. XomnmeilHa, reHernueckas rumote3a . Mémnepa.
Pu6ozumsr (T. Yex) u runoteza «mupa PHK» V. I'mnbepra. ®opmupoBanue
MeMOpaH U BOZHUKHOBEHUE MPOTOKIIETKH.

Uctopus 3emnu u Metoasl e€ uzydeHus. Mckomaemble OpraHM4ecKue OCTaTKH.
I'eoxponomnorust U e€ MetoAbl. OTHOCUTENbHAS M aOCONIOTHAS T€OXPOHOJIOTHS.
['eoxpoHonoruyeckas mkasia: Y0HbI, 3pbl, IEPUOIBI, STIOXH.

HauanbHble 3Tansl opraHudeckoi 3BosoIuH. [losiBIIeHNE U SBOJIOIHS EPBIX

KJICTOK. 3BO.IIIOI_[I/IH MeTabomu3Ma. Bo3HUKHOBEHUE MEPBLBIX 3KOCUCTCM.




CoBpeMeHHbIE MUKpPOOHBIE OHOIJIEHKM Kak aHallol TepBbIX Ha 3emiie
coobmectB. CTpoMaTonuThl. [IpoKapHOTHI U YKApUOTHI.

[IpoucxoxaeHne 3ykapuoT (CUMOMOreHe3). DBOIOIUOHHOE MPOUCXOXKICHHE
BUpYycOB. [IpoucxoxaeHne MHOTOKJIETOYHBIX OpraHM3MOB. BO3HHMKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOUYHBIX OPTaHU3MOB.

OCHOBHBIE ATambl HBOJIOIHMH BBICHINX pacTeHuil. OCHOBHBIE apoMOP(O3bI
pacrteHui. Beixon pacreHmii Ha cymy. IlosiBaeHue CHOpPOBBIX PACTEHUN H
3aBoeBaHMe MMM cymd. CemeHHble pacTeHMs. lIponcxokaeHue IBETKOBBIX
pacTeHun.

OCHOBHBIC JTalbl SBOJIIOLUU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bI
XKUBOTHBIX. Benckas dayna. KemOpuiickuil B3pbIB — OSBICHUE COBPEMEHHBIX
TunoB. [lepBrie Xopa0BbIe )KMBOTHBIE. JKU3HB B BOJI€. DBOJIONNS TO3BOHOYHBIX.
[Tpoucxoxnenne ampuduii u pentuiuii. [IponcxoxaeHne MICKOMHUTAONINX U
ntull. [IpuHnun kimoueBoro apomopdosza. OcBoeHHE OECIO3BOHOYHBIMH U
[TI03BOHOYHBIMH )KUBOTHBIMU CYIIIH.

PazBuTue u3HM Ha 3emiie 10 3paM U MEpUoJiaM: apxei, IpoTepo30ii, majieo3oi,
Me3030H, KaifHo30i. OOmas XapakTepuCTHKa KJIUMaTta M TeOJIOTMYECKUX
npoueccoB.  llosBienne W pacuBeT — XapaKTEpHBIX  OPraHU3MOB.
YrrneobpazoBaHue: ero yCIOBUS U BIMSHUE HA Ta30BbIi cOCTaB aTMOC(hephI.
MaccoBble BbIMUpaHUSI — HKOJOTMYECKHE KPHU3UCHI mpouuioro. IIpuuuHbl u
CJIEICTBHUSI MacCOBBIX BhIMHpaHUd. COBpEMEHHBIN KOJIOTUUECKUN KPUBHC, €T

0COOEHHOCTH

6.5

Pasnenel u 3amaum anTponosoruu. Metoasl aHTponosnornd. CTaHOBIEHHUE
IIPEICTAaBICHUIN O IPOUCXOKIEHUH yeroBeka. COBpEMEHHbIE HayUHbIE TEOPUH.
CxoJzcTBO yenoBeKa ¢ KUBOTHBIMU. CHCTEMaTHYECKOE IOJIOKEHHE YeJIOBEKa.
CBujnerenbcTBa  CXOACTBA  4YEJIOBEKAa C  KUBOTHBIMH:  CPAaBHMTEIbHO-
MOpP(OJIOTHIECKHUE, AMOPHUOJIOTUYECKHUE, (U3HOIIOTO-OMOXUMHYECKHE,
noBejgeHueckue. OTiMuus 4YelnoBeKa OT JKUBOTHBIX. IIpsiMoxoxknaeHue u
KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOpOH
CUTHAJIbHOU CHUCTEMBI.

JBrxyue cuibl ((hakTopbl) aHTPOIIOreHe3a: OMOJOrMYECKUe, COLMAaJIbHBIE.
CooTHo11eHre ONOJIOTHYECKUX U COLMANIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.
OCHOBHBIE CTaguU aHTPOIIOTE€HE3a. ABCTPAJONUTEKH — JBYHOTHE IIPEIKH
monen. YemoBek yMeIbId, INEpBBIE W3TOTOBIEHUS OpPyAWM Tpyna. Yemosek
NpSAMOXOAAIIMM W TepBBIA BBIXOA JoAei 3a mpenensl Adpuku. Yenosek
reiensoeprckuii — oOIMi MpeIoK HeaHIePTaIbCKOIO YelIOBEKa M YeJOBeKa
pasyMHOro. YenoBek HEaHAEPTAIbCKUM KaK BHUJ JIIOJAEH XOJOJHOrO KJMMAaTa.
UYenoBek pa3yMHBIM COBPEMEHHOI'O THIIA, ACHUCOBCKHM 4YEJIOBEK, OCBOCHHE

KOHTHHEHTOB 3a nipenenamu Adpuku.




DBOJIONMS COBPEMEHHOTO 4eJlOBeKa. ECTecTBEHHBIH OTOOp B MOIYJISAIMAX
4ejoBeKa. MyTalMOHHBIN nporiece U nmoaumMopdusm. [lomyasinnoHHbIE BOJHBI,
npei¢ reHoB, Murpanus 1 «3p@ext ocHoBaTess» B MONYJISALHUIX COBPEMEHHOTO
YeioBeKa.

Yenoseueckne pacwl. [lonstme o pace. bBompime pacel: eBpomeouHas
(eBpaszmiickasi), aBCTpayO-HErpoujHas (PKBAaTOpHalbHAs), MOHTOJIOWIHAS
(a3maTcko-aMepHUKaHCKasi). BpeMsa u myTH pacceiieHusi 4ejaoBeKa I10 IUIAHETE.
EnuncTBOo dyenmoBeueckux pac. HayuHas HeCOCTOSTEIBHOCTH —pacHu3Ma.
[TpucnocoOIeHHOCTh YelOBeKa K pa3HbIM YCIOBHUSM OKPYXKAIOWIEH Cpesbl.
Brusiaue reorpadudeckoil cpeasl u aperida reHOB Ha MOpP(HOIIOTHIO U

(bU3NOTIOTHIO YeIOBEeKa

OKOCHCTEMEI U Npucymuc MM 3aKOHOMCPHOCTHU

7.1

Pa3nensl u 3agaun sxosnoruu. CBs3b 3KOJOTHHU C IPYTUMH HayKaMHU.
Metoabl skonorud. lloneBbie HAOMIOACHHA. DKCIEPUMEHTHl B OSKOJOTHU:
MPUPOJHEIE ¥ JlabopaTopHble. MoJeMpOBaHHE B 3KOJOTHU. MOHUTOPUHT

OKPY>KaIOIIEH CpeJIbl: TOKAIbHBIN, PErHOHAIBHBIN U TJI00ATBHBIN

7.2

Dkojorudeckue (akTopbl U 3aKOHOMEpHOCTU uX aeWctBuda. Knaccudukanus
9KOJIOTMUECKUX (PaKTOpOB: abuoTHYecKue, OWOTHYECKHE, aHTPOIOTIECHHBIE.
OOmue 3aKOHOMEPHOCTH JeHCTBHS dKonoruueckux Qaxrtopos. IlpaBuio
munumyma (K. HInpenrens, 0. JIu6ux). TonepantHOCTb. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotrueckue akropbl. CBET Kak dKoJorHueckuil pakrop. [ericTBre pa3HbIX
YY4acTKOB COJIHEYHOTO CIEKTpa Ha OpraHu3Mbl. OKOJIOTMYECKHE TPYIIIBI
pacTeHM M XKUBOTHBIX II0 OTHOIIEHUIO K cBeTy. CHUrHalbHas poJib CBETA.
dortonepuoausMm.

Temmnepatrypa kak »skonoruyeckuit ¢axrtop. /[leiictBue TemmepaTypbl Ha
oprau3Msl. [IoMKHUI0TEPMHBIE U TOMOMOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxHocts kak okonormueckuit ¢akrop. IlpucmocoOnenust pacteHuit K
MOJIIEP’KaHUI0 BOHOTO OanmaHca. Kiaccudukaius pacTeHH MO0 OTHOIICHHIO K
BoJie. [Iprcnioco6ieHust )KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKHUMA.

Cpenbl oOuTaHUS OpPraHWU3MOB: BOJHAs, HA3EMHO-BO3AYIIHAs, [OYBEHHas,
ryOMHHAs MOJANOYBEHHAs, BHYTpUOpraHu3MeHHas. @Ou3nko-xumMuueckue
O0COOCHHOCTH cpen oOuTaHusi opraHu3moB. [IpucrocoOiieHuss OpraHu3MoOB K
KM3HU B Pa3HbIX CPENaX.

buonornueckue putmbl. BHemHue u BHYyTpeHHUE pPUTMbL. CyTOYHBIE U
rofauyHbie puTMBL. [Iprcrnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSAM

YCIIOBUH KU3HU.




Kusznennsie Gopmbl opranu3moB. [lonsTre o xuzHeHHOU hopme. JKu3HeHHBIC
(bOopMBI pacTeHUi: epeBbs, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHUE TPAaBBI,
oJlHOJIeTHUE TpaBbl. JKu3HEHHBIE (DOPMBI dKUBOTHBIX: THAPOOHOHTHI, TE€OOUOHTHI,
a’poOHOHTBI. OCOOEHHOCTH CTPOSHMS U 00pa3a >KU3HU.

buotnueckue ¢dakropbl. Buasl 6MOTHYECKHX B3aWMOACHCTBHI: KOHKYpPEHIHS,
XHUITHAYECTBO, CUMONO03 U ero ¢opmsl. [lapasutusm, Koonepamus, MyTyaJlu3M,
KOMMeHcanu3M  (KBapTHUPAaHTCTBO,  HaxjeOHuW4yecTBO).  HeTpoduueckue
B3aUMOJIeHCTBUS  (Tommueckue, Qopudeckne, ¢dadbpudeckue). 3HAUCHHE
OMOTMYECKMX B3aUMOJCHCTBUI JIsi CYIIECTBOBAaHUS OPraHMU3MOB B cpeje

obutanus. [IpHHINT KOHKYPEHTHOTO UCKITIOUCHHS

7.3

DKOJIOTUYECKHE XapaKTePUCTUKU momyisnuu. [lomynsanus kak Ouojgormyeckas
cucreMa. Posib HEOTHOPOTHOCTH Cpeibl, (PU3NIECKUX 0apHEPOB U OCOOCHHOCTEH
OMOJI0TUH BUI0B B (POPMUPOBAHUY MPOCTPAHCTBEHHOM CTPYKTYpPBI MOIMYJISIIIHIMA.
OcCHOBHbIE TNOKa3aTeIN MOMYJSALUU: YUCIEHHOCTb, IJIOTHOCTh, BO3PACTHAs U
II0JIOBAast CTPYKTYpPa, POXKAAEMOCTb, IPHUPOCT, TEMII POCTa, CMEPTHOCTD,
MUTPaLus.

OKosorudeckass CTpykTypa nomyiasinuu. OneHka YHCIEHHOCTH MOILYJISLIMH.
JluHaMuKa MOMyJsUUKU U €€ peryianus. buotnuecknii moTeHIran NOIYJISILUH.
MonenupoBanue JUHaAMUKUA nomyiasuuu. KpuBble pocTa YHCIEHHOCTH
nonyisiuvy. Kpusble BeDKHMBaHUA. Perynsnus 4MCIEHHOCTH MOMYJISLUI: poJib
(GakTOpOB, 3aBUCALUIMX M HE 3aBUCAIIUX OT IJIOTHOCTH. ODKOJOTHYECKHE
ctpateruu BuaoB (I- u K-ctpaterun).

IlonsiTne 00 oKojorumueckoi Hume Bujaa. Mecrooburanue. MHoromepHas
Mozenb dkosorndeckor Humu Jx.M. XarumHcona. PazMepsl 3KoI0oruueckou
Humy. [loreHnmanbHas ¥ peaan3oBaHHAas HUILN.

Bun kak cucrema mnonynsuuil. Apeanbl BUAOB. Buabl M MX JKU3HEHHBIE
CTpaTerud. 3aKOHOMEPHOCTH  IOBEAECHHMS W  MWUIpalUid  KUBOTHBIX.

brnonornyeckme nHBa3ZUN YY>KEPOJAHBIX BUIOB

7.4

CoobmiectBa opranm3MoB. buorieHo3 u ero crtpykrypa. CBs3u MexIy
opraHm3mMamMu B OWOIIEHO3e. DKOocHCTeMa Kak OTKpeiTas cucrema (A.JDx.
Tencnu). OyHKIMOHATIbHBIE OJIOKM OPraHU3MOB B HKOCHUCTEME: MPOIYLEHTHI,
KOHCYMEHTBI, peAyleHThl. Tpoduyeckue ypoBHH. Tpoduueckue 1enu u ceTH.
Abuotuueckue 010ku 3kocucteM. [TouBsl U Wbl B 3KocucTeMax. KpyroBopot
BEIIECTB U MMOTOK SHEPTUU B IKOCHCTEME.

OcHoOBHBIE MOKa3aTenu 3KOCUCTEMbI. bromacca u npoaykuusa. DKOJIOrH4eCKue
MUPAMHUJIBI YUCEN, OMOMACCHI U YHEPTHH.

HanpaBneHHble 3aKOHOMEPHBIE CMEHBI COO0IIECTB — cyKieccuu. [lepBuyunbie u

BTOPUYHBIC CYKHNCCCMUM W HX TMPUYUHBIL. AHTpOHOF €HHBIC BO3ACHCTBHSA Ha




cykueccun. KimmakcHoe coobmiectBo.  buopazHooOpasue u  MHOJTHOTA
KpPYrOBOpPOTa BEIIECTB — OCHOBA YCTOHUMBOCTH COOOIIIECTB.

IIpuponHble 3KOCHCTEMBI. AHTPONOIE€HHBIE 3KOCHCTEMBIL. ATrpOIKOCHUCTEMA.
ArpoueHo3. Paznuuus Mexay aHTpONIOT€HHBIMU ¥ IIPUPOJHBIMH 3KOCHCTEMAMHU.
YpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['oponckas dopa
u (dayna. CuHaHTpomM3anus TropoJcKkoil ¢ayHbl. buonorndyeckoe u
X0341iCTBEHHOE 3HAUEHHE arpOIKOCHCTEM U ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH
(bopMHpOBaHUSI OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B 9KOCHCTEMAX.
[TepeHOC PHEPrUM U BEUIECTB MEKTY CMEKHBIMU SKOCUCTEMAMHU. Y CTOMYMBOCTD
OpraHM3MOB, IIONYJSALMM M DKOCUCTEM B YCIOBHMSIX €CTECTBEHHBIX U

AHTPONOT€HHBIX BO3CUCTBUN

7.5

buocdepa — oOmeruranerapuas o6omouka 3eMiM, TI€ CYIIECTBYET WU
cyuiecTBoBajia u3Hb. Yuenue B.W. Bepnanckoro o Ouocdepe. OOGnactu
6uocgepsl u e€ coctas. JKupoe BeriecTBo Onocdepsl U ero GyHKIUY.
3akoHOMEPHOCTH cyiecTBoBaHus Ouocdeprl. OcobeHHocTn Omochepsl Kak
rI00ambHOM  dKOCHCTeMBI.  J[MHamuueckoe paBHOBecHMe B Oumocdepe.
KpyroBopoTbl BemecTB W OHOTC€OXMMHUYECKHE IUKIBI (yriaepoja, a3oTa).
PutmudHOCTS siBeHuii B 6uocdepe.

3oHanbHOCTH OMocdepsbl. [lonsTue o 6uome. OCHOBHBIE OMOMBI CYILIU: TYHIPA,
XBOMHBIE Jieca, CMEUIaHHBIE W IIMPOKOJIHMCTBEHHBIC JI€ca, CTENH, CaBaHHBI,
MyCTBIHU, TPONHUYECKHE Jieca, BBICOKOropbs. Kimmar, pacTUTeNbHBIA U
KMBOTHBIN MUp OMOMOB CYIIIH.

CtpykTypa U (QYHKIHS KHUBBIX CUCTEM, OLIEHKA MX PECYpPCHOTO MOTEHLHAla U

OonocdepHbIX QyHKITHHA

7.6

DKOJOTUYECKUE KPU3KCHI M UX PUIHHBL. Bo3eiicTBrue yenoBeka Ha Ouocdepy.
3arps3HeHue Bo3AyHoi cpepl. OXpaHa Bo3ayxa. 3arpsi3sHeHUe BOJAHOM CPeIbl.
OxpaHa BOJHBIX pecypcoB. Pazpymienne noussl. OXpaHa IOYBEHHBIX PECYPCOB.
N3MeHenue knnmara.

AHTpOIIOr€HHOE BO3JICMCTBHE HAa PACTUTENIBHBIM U KUBOTHBIM MHp. OxpaHa
PacCTUTENBHOTO U >KUBOTHOrO MHpa. OCHOBHBIEC MPHUHIIMIIBI OXPAHbI IPUPOJIBI.
Kpacubie xnuru. Oco0o oxpansemble mnpupoanbie tepputopun (OOIIT).
Borannueckue caapl U 300J0THUYECKUE TTAPKU.

OcCHOBHbBIC TPUHIMUIBI YCTOMUYMBOIO PpPa3BUTHs YEJIOBEYECTBA U MPUPOJIBI.
PanmonansHoe  MPUPOAOIONIB30BAHUE W COXPAHEHHE  OHOJOTHYECKOTO

pazHooOpaszus 3eMiun




YYEBHO-METOANYECKOE OBECIIEHEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

1. O6mas ouonorus mox penaxiueit Tepemosa A.B. u IlerpocoBoii P.A. (10 u 11

KJIACCHhI)
«buonorus. B 3 tomax» (2013), Ipunuc Teinop, Yund Crayr, Haiigxen ['pun.

METOJUYECKHNE MATEPUAJIbI JIS YUUTEJIA

1.

2.

2

B.C.PoxmnoB. Tematuyeckuit 1 UTOTOBBIM KOHTPOJIb. COOPHUK MPOBEPOYHBIX PabOT.
buonorus. 10 kimacc. Mocksa 2024r.

O.I1. lynxkuna. buonorus 6-11 kiaccsl. [IpoBepouHbie T€CThI, pa3HOYPOBHEBBIE
3aganus. Bonrorpaa: Yuurens, 2012r

H.A.bornanos. KoHnTposbHO-U3MepuTenpHble MaTepuainsl. buosorus 10 kiacc.
®I'OC. Mocksa. Bako, 2016r.

A.A.Kupunenko. buosnorus. Pazgen «9Bomonns opranndeckoro Mmupay». Teopus,
TpeHUpPOBOYHbBIE 3aaHus. Jlernon, 2016r.

A.A Kupunenko. buonorus. Paznen «'enetuka». Bee tunel 3anau. TpenupoBouHas
terpanp. Jlernon, 2016r

C.MN.KonecHukos. buonorus. Paznen «9konorus». Teopus, TpEHUPOBOUHBIE 3a1aHUS.
Jlernon, 2016r.

B.C.PoxuoB. TemaTnueckuil 1 UTOrOBBIN KOHTPOJIb. COOPHUK MPOBEPOUHBIX pabOT.
buonorns. 11 kmacc. Mocksa 2014r.

[IBenioB. buonorus. O6mas 6uonorus 10-11 knaccel. Mocksa. JIpoda.2012r.
H.A.bornanos KontponsHo-n3mMepuTenbable Matepuansl. buonorus 11 kmacce.
®I'OC. Mocksa. Bako, 2016r.

[MUPPOBBIE ObPA30OBATEJIBHBIE PECYPCbI 1 PECYPCbhlI CET UHTEPHET

1.

2.

3.

«Ennnas xomnexkuusa Ludpossix O6pazoBaTenbHbIx PecypcoBy» (Habop mudpoBbIX
pecypcoB k yueOnukam aunun B.B. Tlaceunuka) (http://school-collection.edu.ru/).
http://bio.1september.ru/urok/ -Marepuainsl k ypoky. Bce paboTsl, Ha OCHOBE
KOTOPBIX CO3/1aH CalT, ObLIN OnyOIMKoBaHbI B ra3zere "buonorus". ABTopamu caiita
npojenana 6obiIas paboTa Mo CUCTEMAaTU3UPOBAHUIO Ta3€THBIX CTAaTeH ¢ yu€ToM
LIKOJIbHOM y4ueOHOM nmporpaMmsl o npeamety "buonorus".

Bupryansnsie nabopatopusie padotsl https://content.edsoo.ru/lab/


https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525936959&usg=AOvVaw0-zijkvlqqCYBP6FNy3X0r
https://www.google.com/url?q=http://bio.1september.ru/urok/&sa=D&source=editors&ust=1697367525937162&usg=AOvVaw1eOhC4TZBljBc74ZpbvXWX

