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HNOACHUTEJBHAS 3AIIUCKA

[Iporpamma no yueOHOMy mnpeametry «buonorusi» (nanee - Ouonorusi) Ha
YPOBHE CpeHero ofmiero oopasoBaHus pazpaboTaHa Ha ocHOBe DenepalibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Kouuenuuu mnpenojaBaHus ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUM (penepanbHOil pabouei mporpaMMbl BOCIIUTAHHUS.

Cornacao monoxenusiMm ®I'OC COO mnpoduiibHble y4eOHBIE TPEIMETHI,
u3y4aeMble Ha YIUIYOJI€HHOM YpPOBHE, SIBJISIIOTCS crocoOoM auddepeHnmanuu
oOy4yeHUs Ha ypOBHE CpeaHero oOIero o0pa3oBaHUs W NMPU3BAHBI 00ECTICUUTH
OPEEMCTBEHHOCTh MEXJY OCHOBHBIM OOIIMM, CPEIHUM OOLIUM, CpEIHUM
npodeccuoHaIbHBIM U BBICIIMM OOpa3oBaHUEM. B TO ke BpeMsl KaXIblii U3 ITHX
y4€OHBIX MPEIMETOB JOJKEH ObITh OPUEHTHUPOBAH HAa NMPUOPUTETHOE pEUIECHUE
o0pa3oBaTeIbHBIX, BOCHHUTATEIbHBIX M Pa3BUBAIOIIMX 3a7a4y, CBA3AHHBIX C
npodopueHTalmeil 00yJamuxcs 1 CTUMYJIUPOBAHUEM HHTEpeca K KOHKPETHOMH
00JlaCTU HAY4YHOTO 3HAHUS, CBSI3aHHOIO C OWOJOTHMEW, MEIUIIMHOM, 3KOJIOTHEH,
NICUXOJIOTUEN, CHOPTOM WJIM BOEHHBIM JEJIOM.

[Iporpamma no yuebHoMy npeamety «buonorusi» ga€t npeacTaBieHue o Ueu
U 3a7la4ax M3y4yeHus yueOHoro npeamera «buonorus» Ha yriyOiaEHHOM ypOBHE,
omnpezenser o00s3areabHOe (MHBApHUAHTHOE) TNPEIMETHOE COJEp>KaHHE, €ro
CTPYKTYPUPOBAaHHME IO pas3feliaM W TeMaM, paclpeiesieHue o Kiaccam,
PEKOMEH/IyeT TMOCIEA0BAaTeIbHOCTh M3yYeHUs Y4YeOHOro marepuana ¢ y4E€ToM
MEXMPEIMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€H, JOTMKH Y4eOHOro Tpoliecca,
BO3pPACTHBIX 0COOEHHOCTEN oOy4daromuxcs. B mporpammMe no 6uoioruu peaau3oBaH
NPUHIIMI PEEMCTBEHHOCTHU C U3y4YEHHEM OMOJIOTMHU Ha YPOBHE OCHOBHOT'O OOILIETO
oOpa3zoBaHus, Onarogaps YeMmMy MpoCcMaTpHUBAEeTCS  HANpPABJICHHOCTh  Ha
MOCIIEyIOIIee pa3BUTHE OHOJIOTMYECKUX 3HAHWM, OpPUEHTUPOBAHHBIX Ha
(GopMuUpOBaHHE  €CTECTBEHHO-HAyYHOTO  MHPOBO33PEHHS,  HKOJIOTUYECKOTO
MBIIIJIEHUS, PEACTABICHUH 0 310pOBOM 00pa3e KU3HHU, HA BOCIIUTAHUE OEPEKHOTO
OTHOIIEHUS K OKpYXalolllel MpUpoIHOH cpene. B mporpamme no 6uonorum Takxke
MOKa3aHbl BO3MOXKHOCTH Yy4ueOHoro mpenmera «buonorus» B peamu3amnuu
tpeboBanuii ®I'OC COO K IUIaHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM U
peIMETHBIM pe3yibTaTaM 00y4ueHus U B POPMUPOBAHIHU OCHOBHBIX BHJIOB Y4EOHO-
MO3HABATEIBLHON JIEATEIbHOCTH OOYYaIOIIMXCSd 10 OCBOCHHUIO COJEpKaHUS
Ouroyornyeckoro 00pa3oBaHMs HA YPOBHE CPEIHEro 001mero oopasoBaHusl.

VYuebnsiil npeaMer «buonorus» Ha YpoBHE CpeIHEro o0uiero oOpa3oBaHUs
3aBepiaeT OUONIOruYecKoe 00pa3oBaHKE B IIKOJIE 1 OPUEHTUPOBAH HA PaCIIMpPEHUE
U yriIyOJIeHHe 3HaHHU 00y4aroluXxcs 0 )KUBOM MPUPOJIE, OCHOBAX MOJICKYJISIPHOU 1
KJIETOYHON OMOIOTUHU, SMOPUOJIOTUH U OMOJIOTUN PAa3BUTHUSA, TCHETHKH, CEJICKITUH,
OMOTEXHOJIOTUH, SBOJIOLMOHHOTO YYEHUS U IKOJIIOTHH.



N3yuyenne yueOHOro mpeamera «buonorusi» Ha yriiyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha TMOATOTOBKY OOYYAIOIIUXCS K TMOCIEAYIOMIEMY MOTYyUYEeHHUIO
Ouosjornyeckoro  oOpa3oBaHMsl B By3ax M OpraHW3alldiX  CPEIHEro
npodeccuoHaabHOro oopazoBanus. OCHOBY €ro cojiepKaHusl COCTaBIIsIET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMONYYEHHBIX NpPU HU3YYEHUH  OO0Yy4YaroIHUMHUCS
COOTBETCTBYIOLIUX CUCTEMATUYECKUX pa3fesioB OHMOJIOTMH Ha YPOBHE OCHOBHOI'O
obmero obpazoBanusi, B 10—11 kjaccax 3TH 3HaHWUA TOJNYYarOT pa3BuTHE. Tak,
paclIMpeHbl U YIriIyOsieHbl OHMOJOTMYECKHWE 3HAHUS O PACTEHUSIX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3Me 4YeJIOBeKa, OOUIMX 3aKOHOMEPHOCTSAX >KHU3HHU,
JIOTIOJIHUTENBHO BKIIFOUEHBI OMOJIOrHYECKHE CBEJIEHUS IPUKIIATHOTO U TOMCKOBOI'O
XapaKkTepa, KOTOPbIE MOXXHO HCIIOJIb30BaTh KaK OPHUEHTHUPHI IS MOCJIEIYIOLIErO
BbIOOpa mpodeccun. Bo3moxkHa Takxke HMHTErpanus OMOJIOTMYECKMX 3HAHUUA C
COOTBETCTBYIOIIMMH 3HAHUAMH, TIOJYYEHHBIMU OOYYAIOIIUMUCS TPU H3YUEHHUH
busuku, XuMuu, reorpaduu U MaTEMaTUKH.

Crpyktypa mnporpamMmbl 1o ydeOHOMYy mnpeamery '"buomorus" orpaxaer
CUCTEMHO-YPOBHEBBIM M 3BOJIIOLMOHHBIA MOAXOAbBl K M3YYEHHUIO OHOJIOTHU.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl )KUBBIX
CHUCTEM PA3HOI0 YPOBHS OpraHU3allMH, YBOJIFOLIUA OPraHUYECKOro MHpa Ha 3eMIie,
coxXpaHeHus1 OMOJIOrMYEeCKOro pa3HooOpasus miaHeTsl. Tak, B 10 ki1acce u3ydarorcs
OCHOBBI MOJICKYJIIPHOW M KJIETOYHOM OHOJIOTUH, AMOPHUOJIOTMU U OHOJIOTHU
Pa3BUTHS, TEHETUKUA M CEJIEKIUH, OMOTEXHOJOTMU U CUHTETHYECKOW OMOJIOTHuH,
aKTyaJu3UpYIOTCS 3HAHMS OOyYarolMXcsi MO OOTaHHKE, 300JI0TMH, aHATOMUH,
dbusunonorun yenoseka. B 11 knacce n3ydaroTcs 3BOJIOIMOHHOE YYEHUE, OCHOBBI
AKOJIOTUM U yueHue o ouocdepe.

VYueOnbiii  mnpeamer  «buonorus»  Opu3BaH  00ECHEYUTh  OCBOCHHE
o0y4arouuMucs: OMOJIOTHYECKUX TEOPUN U 3aKOHOB, UJAEH, IPUHIUIIOB U MPAaBUIL,
JIEKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOTrooOpa3MM M OCOOEHHOCTAX KIIETKH, OpraHuM3ma, MOIMYJISIIUH,
OMOLIEHO3a, YKOCUCTEMbI, O BBIJAIOLIUXCS HAYYHBIX JOCTUKEHUSX, COBPEMEHHBIX
UCCIIEZIOBAHUAX B OMOJOTMH, IPUKIIATHBIX aclleKTaX OMOJIOruuecKux 3HaHuM. J{ms
pa3BUTHS M TOAJEPKAHUS HMHTEpeca OOydallIuXcsd K OHOJOrMH Hapsiay co
3HAUUTEIBHBIM 00BEMOM TEOPETUUYECKOI'0 MaTepuaja B COAEP)KaHUM MPOrPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAaHOBJICHHS U PAa3BUTHUSA
TOW WJIM UHOM 00J1acTH OMOJIOTUH, BKJIAI0M OT€UECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B PEIICHHE BAXKHEUILINX OMOIOrMYECKHUX U IKOJIOTHYECKUX MPOOIIeM.

Lenps uzyuenus yuebHoro npeamera «buonorus» Ha yriyOa€HHOM YpOBHE —
OBJIaZICHHME  OOYyYalOUIMMHCS  3HAHUSMU O  CTPYKTYPHO-(QYHKIIMOHAIbHOU
OpraHM3alluM J>KUBBIX CHCTEM pa3HOro paHra H NpuoOpeTeHHe yMEHUM
UCIIOJIb30BaTh 3TU 3HaHUS B (OPMHUPOBAHUU MHTEpEca K ONpeneiaéHHOW 00JIacTh



npo(ecCUOHAIbHON  JIeATEIbHOCTH, CBSI3aHHOM € OWOJOrMed, Wik K BBIOOpY
y4eOHOr0 3aBeJIeHUs AJIs IPOAOIKEHUsI OMOJI0rn4eckoro oopa3oBaHusl.

JlocTkeHue 1enu u3ydeHuss ydyeOHoro mnpeamera «buonorus» Ha
yrayOa€HHOM YPOBHE 00€CIIEUMBAETCS PEIICHUEM CIEAYIOIINX 3a/1au:

OCBOEHHE O0YYaIOIIMMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHUEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
PABWIAX, COCTABJISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOCHUH, MHOTIooOpa3uM M OCOOCHHOCTSX OHOJOTMYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MonyJsLus, BUa, OUoreoueHos3, ouocdepa); o BbIAAIOMIMXCA OTKPBITUSIX
Y COBPEMEHHBIX UCCIIEI0BAaHUSAX B OMOJIOTUY;

O3HAKOMJIEHHE OOYYaloOIIMXCS C METOJaMU MO3HAHMS >KUBOM TNPUPOABL:
UCCIIEIOBATEIbCKUMH  METOJAaMU  OMOJOTMYECKUX HayK (MOJEKYJISpHOH U
KJIETOYHON OMOJIOrMH, SMOPUOSIOTUU U OUOJIOTUU Pa3BUTHSL, TEHETUKHU U CEIEKLIUH,
OMOTEXHOJIOTUM U CHUHTETUYECKOW OWOJIOTHH, NaJ€OHTOJOTHH, HKOJIOTUHN);
METOJaMH CaMOCTOSATEIHHOIO MPOBEIACHUS OWOMOTMYECKUX HCCIEIOBAaHUI B
naboparopuu W B mOpupoae (HaOmroJaeHUWE, U3MEpPEHUEe, ODKCIECPUMEHT,
MOJEIUPOBAHUE);

OBJIaZicHMEe OOYyYalOIIMMUCS  YMEHHUSIMU: CAMOCTOSTEIBHO  HAaXOAMTb,
AHAIM3UPOBATh M HCIOJIb30BaTh OHOJIOTMYECKYI0 HH(MOPMALMIO; IOJIb30BAThHCS
OMOJOTMYECKOM TEPMUHOJIOTMEN M CUMBOJIMKOM; YCTaHaBIMBAaTh CBS3b MEXIY
pa3BUTHEM OHOJOTMM M  COLMAJIBHO-)KOHOMHYECKHMH U  3KOJIOTMYECKUMHU
npobjieMaMu YeIOBEYECTBa; OLCHUBATh IOCIEACTBUS CBOEH JEATENBHOCTH II0
OTHOILIEHUIO K OKpYXKawIlleld NpUpoAHON cpeae, COOCTBEHHOMY 3/I0POBBIO U
3I0POBbI0  OKPYKAIOIIMUX  JIOAeH; OOOCHOBBIBaTH M  COOJIOJATh  MEphI
npoUIaKTUKN MH(EKIMOHHBIX 3a00J€BaHuil, MpaBuia MOBEJEHUS B MPUPOJE U
oOecrieueHusi 6€30MacHOCTH COOCTBEHHOM KU3HENEATETLHOCTH B UPE3BBIYANHBIX
CUTyallUsIX IPUPOJHOIO W TEXHOTEHHOIO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIE HAYUYHbIE€ OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y 00YYarOIINXCS MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
IpoLEcce 3HAKOMCTBA C  BBIJAIOIIMMHUCS OTKPBITUAMH W COBPEMEHHBIMU
UCCJIEIOBAaHUAMH B OHMOJOTMH, PELIAEMbIMU €0 MPOoOJIEeMaMH, METOMOJIOTUer
OMOJIOrMYECKOT0 UCCIIEA0BaHNUs, IPOBEAECHUS IKCIIEPUMEHTAIBHBIX UCCIIE0BAHUH,
pelieHuss OMOJIOTMYECKUX 3ajad, MOAEIMPOBAHUS OMOIOIMYECKUX OOBEKTOB U
IPOLIECCOB;

BOCIIUTaHUE y 00y4arouuxcsl IEHHOCTHOIO OTHOUIEHUS! K KUBOM NPHUPOJE B
LIEJIOM U K OTJENBbHBIM €€ 00bEKTaM U SBJICHUSIM; (POPMHUPOBAHUE IKOJIOTUUYECKOH,
TeHETUYECKOM IPaMOTHOCTH, O0IEH KyIbTYphl TOBEICHUS B IPUPOJIE; MHTETPALIUU
€CTECTBEHHO-HAYYHBIX 3HAHUM;



npuoOpeTeHne  OOydJaromMMHUCS ~ KOMIETEHTHOCTH B pPallMOHAIBHOM
IPUPOIOIIONIB30BAHUH (COOIIOICHHE TIPABUII TOBEICHUS B IPUPOJIE, OXPAHBI BUJIOB,
JKOCHCTEM, Ouocdepsl), COXpaHCHHUH COOCTBEHHOI'O 3J0pPOBbSI M 3JI0POBBS
OKpYyXKaromux Jrojeil  (coOmromeHuss Mep nOpouiIakTUku — 3a0o0JieBaHUMH,
oOecrieueHrne O€30MacCHOCTU KU3HEACATETbHOCTH B YPE3BBIYAMHBIX CHUTYalUAX
OPUPOJHOTO M  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJOTUYECKUX 3HAHUA U YMEHUH B MMOBCEIHEBHOMN KU3HU;

CO3JaHWe  YCIOBUM Uil  OCO3HAaHHOIO  BbIOOpa  OOy4arolUMHUCH
VHIUBUYaTbHON oOpa3zoBaTeIbHON TPAeKTOPUH, CIOCOOCTBYIOIIEH
HOoCeAyoeMy NpopecCUOHANIBHOMY CAaMOONPEEIECHNI0, B COOTBETCTBUU C
WHAVBUYaTbHBIMU UHTEPECAMH B IOTPEOHOCTSAMH PETHOHA.

OO6miee yucino YyacoB, OTBEICHHBIX HAa U3y4Y€HHE OMOJIOTMU Ha YriyOJIeHHOM
YpOBHE CpeJHero ood1iero oopaszoBanus, cocrariser 204 yaca: B 10 kimacce — 102
yaca (3 gaca B Hezrento), B 11 kimacce — 102 gaca (3 yaca B Henenio).

OT6op opraHu3aMOHHBIX (OPM, METOJOB U CPEACTB OOY4YEHUS OUOIOTHH
OCYIIECTBISIETCS ¢ Y4ETOM CHEUM(PHUKU €ro COoAepKaHWs W HaNpaBICHHOCTH Ha
OpoAOoJKEHUE OMOJIOrMYecKOro oOpa3oBaHUs B  OpPraHU3alMSIX CPEIHEro
npodeccuoHaIBLHOrO U BRICIIET0 00pa3oBaHUsl.

O0s13aTenbHBIM yCIOBUEM MPU 00YYEHUU OMOJIOTMY Ha YIiIyOJIEHHOM YpOBHE
ABIISIETCS TIPOBEJCHUE JTA0OPATOPHBIX M TMpakThdeckux pador. Taxke ydactue
00y4YaroIIMXCs B BBIMOJTHEHUU MPOEKTHBIX M Y4EOHO-MCCIIEN0BATENBCKUX PaldoT,
TEMaTHKa KOTOPBIX OMPENENAeTCA yUuTeJIeM Ha OCHOBE HMEIOIIUXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBUHA.



COIEPKAHUE OBYUEHUA
10 KIIACC

Conepkanue TporpaMMbl, BBIICICHHOE KYpCcu8oM, HE BXOJIUT B MPOBEPKY
rocyaapcTBeHHon uroropoit arrecrauu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHnHas OUOIOTUsI — KOMILIEKCHas: Hayka. KpaTkas uctopus pa3BUTHUS
Ouosornu.  buonornueckue Haykd W U3y4aeMble UMM TIPOOJIEMBI.
@yHIaMEHTalbHbIEC, NPUKIAJHbIE W TIOMCKOBBIE HAyYHbIE HCCICIOBAHUS B
OMOJIOTHH.

3naueHue Ouonoruv B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. Ilpodeccun, cBsizaHHble ¢ Ouonorueld. 3HaueHHE OWOJIOTUU B
NPAKTUYECKON JIEATEIbHOCTH 4YEJOBEKAa: MEAUIMUHE, CEIbCKOM XO3SICTBE,
POMBIIIJIEHHOCTH, OXPaHE MPUPOJIBI.

JdemoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. JIunnet, XK. b. Jlamapk, U. apsun, V.
lapsen, I'. Mengens, B. 1. Bepuanckuu, U. 11. [TaBnos, . 1. Meunukos, H. U.
Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmunpl U cxembl: «CBsi3b OWOJNIOTMU C JPYTUMH Haykamuy», «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3YYeHHE

XKuBple cucTeMbl Kak TpeaMerT u3ydeHus Ouonoruu. CBOMCTBA JKHUBBIX
CHCTEM: €IMHCTBO XHMHYECKOrO0 COCTaBa, JUCKPETHOCTh M ILEJIOCTHOCTb,
CIOKHOCTh M YIHOPSJAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3aLIMS,
CaMOBOCIIPOM3BEAEHUE, PA3/IPAKUMOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldl >KUBBIX CHUCTEM: MOJEKYJSPHBIM, KIETOYHBIM,
TKAHEBBIH, OpraHU3MEHHBIN, MONYJISIHUOHHO-BUJI0BO, AKOCHCTEMHBIN
(OuoreoneHoTu4eckuii), OuocdepHsniii. Ilpomeccel, TPoOUCXOAANINE B IKUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOro. JKuW3Hb Kak (opMmMa CyIeCTBOBAHMS
Matepuu. Hayku, nzydaroiue >KuBble CUCTEMBI Ha Pa3HBIX YPOBHIX OpraHU3aIiu.

N3yuenne xuBbIX cucteM. Meroasl Ouosiorndyeckoid Hayku. HaOmronenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanu3. [IoHsATHe 0 3aBUCHUMOI U
He3aBUCMMOW mniepeMeHHOM. [lmanupoBanme »dkcnepumenra. IlocraHoBka wu
npoBepka rumnote3. HyneBas rumnores3a. [lonsitue BHIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux JaHHbIX. OneHKa JOCTOBEPHOCTH IMOJYYEHHBIX
pe3yapTaroB. [IpuunMHBI UCKaXKEHUS pPE3YNbTATOB »JKcrnepumeHTa. [loHsThe
CTaTUCTHUYECKOTO TECTA.

JdemoHcTpanuu



Tabmuupl u cxembl: «OCHOBHBIE TPHU3HAKH KU3HW», «buonoruueckue
cucteMmbD», «CBOWCTBAa KUBOW MaTepuU», «YPOBHU OpraHU3alld >KHUBOH
npupoabe», «CTpoeHue KUBOTHOM KIETKW», «TkaHM KUBOTHBIX», «CHCTEMBI
OpraHoOB YEJIOBEYECKOro opraHuszma», «buoreonenos», «buochepa», «Metoasl
U3YYEHUs JKUBOU IPUPOIBI».

O6opynoBaHue: 1a00paTopHOE O0OPYIOBAHKE JIJIsl ITPOBEACHUS HAOIIOICHUM,
VU3MEPEHUM, IKCTIEPUMEHTOB.

IIpakTnueckas padora «lIcnonp3oBaHKME pPa3IMYHBIX METOHAOB IIPH
W3YYEHUH JKUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Knerka — crpykrypHO-QyHKIIMOHAIBHAS eAWHUIIA >KuUBOro. lcropus
OoTKpbITUs KieTkU. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Hlneiinen, P. BupxoB). OCHOBHBbIE IOJOKEHHUS COBPEMEHHON KJIETOUYHOU
TEOPUHU.

MeTtonpl  MOJIEKYJISIPHOM ®  KJIETOYHOM  OWOJIOTHMH:  MHUKPOCKOIHS,
xpomatorpadus, 3eKTpodope3, METOJ MEUEHBIX aTOMOB, IU(PepeHIHaTbHOe
HEeHTpUPYrupoBaHUe, KyJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢huxcuposanHvix
Ka1emok. DIEKTpOoHHasi MUKpockonusi. Kougoranvuas mukpockonus. Bumanvhoe
(npusicuznenHoe) uzyueHue Kiemox.

JdemoHcTpanuu

IToptpetsr: P. I'yk, A. JleBenryk, T. llIBann, M. llneiinen, P. Bupxos, K. M.
bap.

Tabmuupl u cxembl: «CBETOBOM MHKPOCKOM», «DJIEKTPOHHBIM MUKPOCKOID,
«HMcTopust pa3BUTHS METOAOB MUKPOCKOITUI».

OO6opyioBaHue: CBETOBOM MHMKPOCKOI, MHKPOIpEnaparbl pPacTUTENbHbIX,
KUBOTHBIX U OAKTEPHUATLHBIX KIETOK.

IIpakTnyeckas padora «/3ydyeHne METONOB KIETOYHOM OHOJIOrMU
(xpomatorpadusi, ayekTpodope3, audpdepeHIHAIbHOE LEHTPUPyTUPOBAHUE,
[T1IP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XUMUYECKAN COCTaB KJIETKU. Makpo-, MUKPO- M YIbTPAMHUKPOIJIEMEHTHI.
Bona u e€ poisib Kak pacTBOPUTENS, pEareHTa, y4acTUE B CTPYKTYPUPOBAHUHU KIIETKH,
TEIUIoperysiuu. MuHepanbHbIe BEIIECTBA KIETKH, UX OHoIorndeckas poib. Ponb
KATMOHOB Y AHUOHOB B KJIETKE.

Oprannueckne BelecTBa KIETKU. buonornueckne mnoauMmepsl. benkwu.
AMMHOKHUCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoi Monekyinbl. [lepBuunas
CTpYKTypa Oenka, menTuaHas CBs3b. BTopuyHas, TpeTW4Has, YeTBEPTHUUHAS
cTpykTypsl. [lenatypamus. CBoiictBa OenkoB. Knaccudukamus  Oenkos.
buonornyeckue pynkuun 0enkos. /lpuonvl.



VYraeroasl. MoHOCaxapuibl, IMCaXapu/ibl, OJIMTOCaXapu/ibl U MOJUCaXapHUIbI.
O6mmit 1aH cTpoeHus U (PU3UKO-XUMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornyeckue GyHKIMH yTII€BOIOB.

Jlunuasl. 'mapopunsHO-ruApodoOHbIe cBOMcTBa. Kitaccudukanus Iunuaos.
Tpurnunepuasl, Qochonunuasl, BOCKH, cTepouibl. buonormyeckue GyHKIMU
munuaoB. OO1Ire cBOMCTBA OMOIOTHYECKUX MEMOPaH — TEKYYECTh, CIIOCOOHOCTh K
CaMO3aMbIKaHUIO, TTOJYITPOHUIIAEMOCTb.

HyxnennoBeie kucnorsl. JJHK um PHK. CrpoeHune HyKIEMHOBBIX KHCIOT.
Hyxneorunpl. Ipunnun xommuiementapHoctu. I[lpaBuwno Yapradda. Crpykrypa
JIHK — nBoitnas cnimpanb. MecTtoHnaxoxaenne u ouonornyeckue pynkiuu JJHK.
Buner PHK. ®ynkiun PHK B knetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B moisekyiae ATO.
buonoruueckue ¢pynkuun AT®. BoccTraHoBlIeHHbIE IEPEHOCYUKHU, UX (DYHKIIMM B
kietke. /[pyeue nykneosuompugocgamol (HTD). Cexenuposanue JJHK. Memoowsi
2eHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHas Ouonorvs: OMOXUMHUYECKHE U OMO(U3UYECKUE HCCIIEIOBaHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OuoMonekyl. MooeruposaHnue
CMPYKMYypbl U QYHKYU OUOMONEKYI U UX KOMNIeKkco8. KomnvromepHuli ouzaiin u
opeanuyecKuil Cunmes OUOMONEKYI U UX HENPUPOOHBIX AHANO208.

JdemoHcTpanuu

[Toptpertsrt: JI. ITonunr, [Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankiun, .
Conrep, C. [Ipy3unep.

Junarpammbl: «PacrnipeneneHne XuMAYeCKUX 3JIEMEHTOB B HEXKUBOW ITPUPOAELY,
«Pacripenienenne XuMUYECKUX 2JIEMEHTOB B )KUBOU MPUPOIELH.

Tabmuupel u cxembl: «llepuoanueckass TabauIa XMMHUYECKUX JJIEMEHTOB,
«CTpoeHue MoJeKyJbl BOJbI», «BemecTtBa B coctaBe Opranu3MoB», «CTpoeHHe
MOJIEKYJIbl Oenka», «CTpyKTypbl O€NKOBOW MOJEKYIbD», «CTpOEHHE MOJIEKYI
yraeBoaoBy», «CTpoeHHEe MOJNEKyJl JunuaoB», «HyKIenHOBbIE KHUCIOTHD,
«Ctpoenue Mosekysbl ATOy.

OO6opynoBaHue: XuMUYECKas 1Mocyia u 000py0BaHUE.

JladbopaTopHas padora «OOHapyKeHHEe OETKOB C MOMOIIBIO KaueCTBEHHBIX
peaAKIUIA.

JlabopaTopHas padora «/ccienoBaHne HyKJIEUHOBBIX KUCIIOT, BbIJIEJIEHHBIX
U3 KJIETOK Pa3JIUYHBIX OPTaHU3MOB)Y.

Tema 5. CTpoenne u QyHKIUM KJIECTKH

Tumel KIETOK: JykKapuoThyeckas U Ipokapuorudeckas. CTpyKTypHO-
GbyHKIIMOHAIbHBIE 00pa30BaAHUS KIETKU.



Crtpoenue npokapuoTUIecKon kieTku. Kierounas creHka OakTepuil U apXei.
Oco0eHHOCTH CTpOEHMsI TeTepoTpoHON U aBTOTPOPHOU MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib IPOKapUOT B OMOIIEHO3aX.

Crpoenue u GyHKIIMOHUPOBAHUE YyKapUOTHUIECKON KIleTKu. [Inazmarudeckas
MeMmOpaHa (miazmanemma). CTpykTypa IJia3mMaTuueckoil MemOpanbl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHIeCKyI0 MeMOpaHy: maccuBHBIN (quddy3us, obnerdy€anas
mubdy3ust), aKTHUBHBIA (NMEPBUYHBIA W BTOPUYHBIN aKTUBHBIA TPAHCIIOPT).
[Tonynponunaemocts MeMOpaHbl. PaboTa HaTpHil-KaaueBoro Hacoca. DHIOUUTO3:
MUHOIUTO3, (parouutos. Jk301uTo3. Knerounas crenka. CTpykTypa U GyHKIIMU
KJIETOYHOM CTEHKU pacTeHUH, TpuoOoB.

Hutomma3zma. [uto3omb. IluTockener. [[BmxeHnue nurormiazMbl. OpraHouabI
kJeTkd. OqHOMeMOpaHHbIE OPraHOU bl KIETKU: dHAoIUIa3MaTnyeckas cetb (I11C),
anmapatr [onbIXu, JM30COMBI, HMX CTpOeHHME U (QYHKIUU. B3aumocBs3b
OJTHOMEMOpPAHHBIX OpraHouAoB KieTkh. CTpoeHHe TPaHyJSIPHOTO PETHUKYIyMa.
Mexanuzm nanpaenenus 6enxos ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. ['nankuit (arpanyisipHblii) SHIO0IIa3MaTUYECKUN PETUKYITYM.
Cekperopnas ¢yskiusa anmnapata [onbmku. Moouguxayus denxos 6 annapame
Tonvoorcu. Copmuposka 6enkos 6 annapame Ionvooicu. TpaHCTIOPT BEIIECTB B
KJeTke. Bakyonu pacturenbHbiX Ki1eTok. Kierounslii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOWABI  KJIETKH:  MUTOXOHJAPUM,  IUJIACTHUJIBI.
IIpoucxoacoenue mumoxonopuii u niacmuo. Cumouocernes (K.C. Mepeosickosckuil,
JI. Mapeynuc). Ctpoenne W (yHKIIMM MHUTOXOHApWUN H Tuiactui. llepBuunsie,
BTOPUYHBIC U CIOXKHBIE TJIACTUBI (POTOCUHTEZUPYIOIIUX FYKAPUOT. XJIOPOILIACTHI,
XPOMOILIACTHI, JICHKOIIACThI BBICIITUX PACTCHUH.

HememOpanubie opranouabl kietku CTpoeHue M (PyHKIUU HEMEMOpPAHHBIX
OpraHOUI0B KJIETKHU. Pu6ocomsl. IIpomescymounvie Qunramenmol.
MukpodunameHTsl. AKkmunogvle Muxpoguiamenmol. MBIIIEUHBIC  KIETKH.
AKmuHo8ble KOMNOHEHmMbl HeMbluleuHblx Kiemok. MukpoTpyoouku. KnetouHsrit
nentp. CrpoeHue © JABWKEHUE KIYTUKOB M pPECHUYEK. MUKpOTpYOOUKH
muroruiasmel.  Llentpuons. benku, accoyuupoganmvle ¢ MukpoguiameHmamu u
muxpompyboukamu. MomopHwie benku.

SAnpo. O6onouka siapa, XpOMaTUH, KapHOIUIa3Ma, SJIPBIIIKK, UX CTPOCHHE U
byakiuu. Snepubiii  O0enkoBbli Marpukc. IIpocTpaHCTBEHHOE pPacHOIOKEHHE
XpoMocoM B HHTephazHOM siape. dyxpomamun u cemepoxpomamut. bemku
XpOMaTHHa — THUCTOHBI. JlunHamuka s0epHOU 00010uKku 6 mumosze. AHoepmviil
Mpaucnopm.

Knerounsie Bkimtouenusi. CpaBHUTENIbHAS XapAKTEPUCTHKA KIIETOK 3YKapUOT
(pacTUTENHHOM, KUBOTHOU, TPHUOHOM).

JdemoHcTpanuu



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

Tabmuupl 1 cxembl: «CTpoeHHE SYKApUOTHUECKOW KIETKH», «CTpoeHue
KUBOTHOW  KiIeTkn», «CTpoeHue  pacTUTenbHOM  KieTkm», «CtpoeHue
MUTOXOHIPUNY, «Sapo», «CTpoeHne NpOKapruOTUYECKOU KIETKH.

OOGopynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIpEnaparbl pPacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpOIpenapaThl 0aKTepUaaIbHbIX KIETOK.

JlabopaTopHass paGora «lI3yueHHe CTPOEHUS KIETOK Pa3JIMYHbIX
OpPraHU3MOB).

IIpakTnuyeckas padora «3ydyeHne cBOWCTB KIETOYHOU MEMOPaHBI.

JlaGoparopuasi padora «lccnenoBaHue Iia3Moii3a M JIEIUIa3MOJIU3a B
PaCTUTENBbHBIX KIIETKaX».

IpakTnyeckas padora «3yueHue IBMKEHHS LIUTOIIa3MbI B PACTUTEIbHBIX
KJIETKaX».

Tema 6. O0OMeH BelleCTB M NpeBpaleHie JHEPIUU B KJIeTKe

AccuMUIIALNA U TUCCUMUIIALIAA — JIBE€ CTOPOHBI MeTabonu3ma. Tunsl ooOMeHa
BEIIECTB: aBTOTPO(DHBIM U rerepoTpodHbI. YuacThe KucIopola B OOMEHHBIX
npoleccax. JHepreruyeckoe obecrieueHue KieTku: mnpeBpanieHue ATD B
oOMeHHbIX Tporeccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Merabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA U MEXaHHU3M JEHUCTBUS.
Kodepmentsl. OTnuunst pepMeHTOB OT HEOPTaHUYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPhl M OENKU-UHTHOUTOPHI. 3aBHCHUMOCTh CKOPOCTH (PEepMEHTATHUBHBIX
peakimii OT pa3INYHbIX (PAKTOPOB.

[lepBuuHBI CHUHTE3 OPraHUYECKMX BEUIECTB B KieTke. DorocuHTEs.
AHOKCcUuceHHbIll U OKcueeHHbll omocunmes y oaxkmepui. Ceemocodouparoujue
nUSMEHmyvl U NUSMEeHMbl peakyuonHo2o yeumpa. Ponb XJIOPOIUIacTOB B MPOLECCE
dorocunTeza. CreroBas u TeMHOBasi Gasbl. Pomoovixanue, Csz., Cs. u CAM-munuo
gomocunmesa. llpogykTuBHOCTD (hoTOCUHTE3a. BrisiHue pa3nuyabix GpakTopoB Ha
CKOpOCTh (poTocuHTE3a. 3HaUEHUE (DOTOCUHTE3A.

XEeMOCHHTES. Pa3znoobpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUULUpYIOLE OaKTepUH, Kele300aKTepur, CcepoOaKTEepUH, BOIOPOAHbBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHble opranu3mbl. Buasl Opoxenus. IIpoaykTel OpokeHHS M UX
UCIIOJIb30BAaHUE YENOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIC3HEH.

AspoOHBIE OpraHU3MBl. Oransl DHEPreTUYECKOr O oOMeHa.
[ToaroroBurenbHbii 3Tan. [ MHKOINU3 — OECKUCIOPOAHOE PACIICIIEHUE TITFOKO3bI.

buonornueckoe okucieHue, WIK KIETOYHOE JIbIXaHUE. POib MUTOXOHIpUN B
npoleccax ouonoruueckoro okucienus. Lluknnueckue peakiun. OKUCIUTEIbHOE
dbochopunupoBanue. Iuepeus memoparnno2o epaduernma npomonos. Cunmes ATD:



paboma npomonnou ATD-cunmaszvl. IlpeumyiecTBa a’poOHOrO IMyTH OOMEHa
BEIIECTB Nepe aHadpoOHbIM. I(H(PEKTUBHOCTH YHEPTETUIECKOTO OOMEHA.

JdemoHcTpanuu

[Toptpersr: k. IIpuctim, K. A. Tumupsases, C. H. Bunorpanckuii, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmunpl 1 cxeMbl: «@OTOCHHTE3», « IHEPreTHIECKUil 0OMeH», «brnocuHTe3
oenkay, «Ctpoenue pepMeHTa», «XeMOCHUHTE3Y.

OO6opynoBaHue: CBETOBOM MHKpPOCKOI, OOOpYIOBAaHHME JIsI MPUTOTOBJICHHS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPEapaToB.

JlabopatopHas padora «/3yueHne KaTaTUTUYECKON aKTUBHOCTH (hEPMEHTOB
(Ha mpuMepe amuiIa3bl WU KaTana3bl)y.

JlabopaTtopuass pabora «/3yueHue (EpMEHTATUBHOIO paCIHICIICHUS
NIEPOKCH/Ia BOJOPO/IA B PACTUTENIBHBIX U dKUBOTHBIX KIETKAX).

Jlabopatopnas paGora «CpaBHeHuE mpoleccoB (POTOCHMHTE3a U
XEMOCHHTE3a».

JladbopaTopHas padora «CpaBHEHUE MTPOIIECCOB OPOKEHUS U ABIXAHUSI.

Tema 7. HacaeacrBenHast uHGopManus U peaju3anus eé B KiIeTKe

Peakunn mMarpuuHoro cunre3a. [IpuHINN KOMIUIEMEHTAPHOCTU B PEAKLIMIX
MaTPUYHOIO CHUHTEe3a. Peanusanus HacnencTBeHHOW nH(opmauuu. ['eHeTnueckuii
KO, €ro cBoucTBa. TpaHckpunuusa — wMaTpuuHblii cuHTe3 PHK. IlpmHnmns
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTHUIIAPAJUIEIbBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ sranbl. Yuyactue tpancnoptHbix PHK B OnocunTese Genka.
VYcenoBus Ouocunre3a Oenka. KoaupoBanue amunHokucior. Pomb pubGocom B
O6uocuHTe3e Oenka.

Coepemennvie npedcmasienus o cmpoenuu 2enos. OpraHuszalusi reHoMa y
OPOKApPUOT U DYKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy MHpokapuor. ['mmoresa
oneponHa (®. XKako0O, XK. Mano). Monrexynapusie mexanusmvl IKCNpeccuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perymnsius oOMEHHBIX
MPOILIECCOB B KJeTKe. KileTouHbIil roMeocTas.

Bupychl — HekseTounbie (OpMBbI KU3HU U 00JHUraTHbie mapa3uThl. CTpoeHue
NPOCTBHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbili YUK
JHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, o6axmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, unmezpasa.

BupycHubie 3a6oneBanus 4enoBeka, )KuBOTHbIX, pacteHuit. CITHN I, COVID-109,
COLIMAJIbHBIE U MEIUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmezpayus u anaruz donvuux maccusos («bigdatay)
CMPYKMYpHuIX OUOI02Ueckux Oanuvix. Hanomexnonoeuu 6 buono2uu u meouyume.
lIpoepammupyemoie pynkyuu 6eaxos. Cnocodovl 00cmasKu 1eKapcms.



JemoHcTpanumn

IToptpetsl: H. K. Konsbuos, /. Y. IBaHOBCKUM.

Tabmumpl u cxembl: «bruocunTe3 Oenkay, «I'eHeTHUEeCKUH KOa», «BUpPYCHI»,
«bakrepuodarmn».

IIpakTuyeckas padora «Co3qaHue MOJIENI BUPYCa».

Tema 8. 7/Ku3HeHHbI HUKJ KJICTKHU

Knerounsiéi 1ukn, ero mepuoanl W peryisinusa. Hurepdaza u  MUTO3.
Oco0eHHOCTH MpOIIECCOB, MPOTEKAOMMX B UHTepdaze. IloaroroBka KIeTKH K
neneHuto.  Ilpecunrerndeckuit  (MOCTMUTOTUYECKHUM),  CHUHTETHYECKUM U
MOCTCUHTETUYECKHH (MMPEMUTOTHYECKUI) EPUObI UHTEP(A3HI.

Marpuunsii cunre3 JHK — permukanms. [Ipunnunsr perummkamuu JHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATHUBHBIA  CHUHTE3, aAHTUNAPAJIEIbHOCTb.
Mexanusm permnukauuu JJTHK. Xpomocombl. CTpoeHue xpomocoM. TemoMmepsl U
TeiaoMepa3a. XPOMOCOMHBIH Ha0Op KIETKM — KapuoTul. JIUIUIOMIHBIA W
rariouaHbelid  HaOOpsl  XpoMocoMm. ['omonormuneie xpomMocombl. [lojoBbie
XPOMOCOMBI.

Jlenenue kieTku — MuTO3. CTalud MUTO3a U MPOUCXOAIINE B HUX IPOLECCHI.
Tunel muto3a. Kapuoknnes u nutokuHe3. buomornueckoe 3HaueHUE MUATO3A.

Perynamuss murornueckoro nmkiaa kierku. [Iporpammupyemasi kiaerouyHas
rudenp — arnomnTos.

Knerounoe siapo, XxpoMocombl, (DyHKIIMOHalbHAs TeHOMUKA. MexaHuzmbl
nponugepayuu, ouppepenyuposxku, cmapenus u eubenu xiemox. «l{ugpposas
KemKka» — Ououngopmamuyeckue Mmooeiu QyHKYuoHUpOBaAHUsL KI1emKU.

JdemoHcTpanuu

Tabmuupl u cxembl: «KU3HEHHBIA LUK KIETKW», «Mwutod», «CTpoeHue
xpomocom», «Permukanust JJHK».

OO6opynoBaHue: CBETOBOM MUKPOCKOM, MUKpoIpenapathl: «MHUTO3 B KIE€TKaxX
KOpEIIKa JTyKay.

JlabopaTtopHas  paGora  «/I3ydyeHHme  XpOMOCOM  Ha  TOTOBBIX
MUKPOIIpEenapaTaxy.

JladbopaTopHas pa6ora «HabGnoneHue MUTO3a B KJIeTKaX KOHYMKA KOpelIKa
JyKa (Ha TOTOBBIX MHUKpOIIpenaparax)y.

Tema 9. CTpoenue u GpyHKIUM OPraHM3MOB

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

Oc00EHHOCTH CTPOEHUS U )KU3HEACATENHHOCTUA OJHOKIETOYHBIX OPTAHU3MOB.
bakrepun, apxeu, OJHOKJIETOUYHBIE TPUOBI, OAHOKIETOUYHBIC BOIOPOCIH, NPYrue
poTucThl. KoJIOHUaNbHBIE OPTraHU3MBL.



B3aumocBs3p 4acTeld MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cucreMbl opranoB. OpranusM Kak eIMHOe 1enoe. ['omeocras.

Tkanu pactenuit. TUTbl pacTUTENHHBIX TKaHEH: 00pa3oBaTelibHAs, TOKPOBHAS,
OpoBOJALIAs, OCHOBHAs, MexaHuyeckas. OCOOEHHOCTH CTpOeHus, (PyHKUMI u
PAacCIOJIOKEHUS TKAHEW B OPraHax PaCTCHUM.

TKaHW >KMBOTHBIX M YEIOBEKA. THUIBI )KMBOTHBIX TKAHEW: STMUTEIUATIbHAS,
COCIMHUTETbHAS, MbIleyHasi, HepBHas. OcoOeHHOCTH CTpoeHus, GYHKIUNA U
pacnoIOKEHUSI TKAHEW B OpraHax KUBOTHBIX U YEIIOBEKA.

Oprasbl. BereratuBHble W TE€HEpaTHMBHBIE OpraHbl pacteHuid. OpraHbl U
CHCTEMBI OPTraHOB KMBOTHBIX U 4esioBeKa. OyHKIMU OPraHOB U CUCTEM OpPTaHOB.

Omnopa Tena opranu3moB. Kapkac pactenuii. CkeneTbl OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX KUBOTHBIX. HapyXHbIl 1 BHYTpeHHUH cKeneT. CTPOSHHUE U THUIIBI
COEMHEHUS KOCTEH.

JIBmokeHne  opraHu3moB.  J[BMJKEHHME  OJHOKJIIETOYHBIX  OPraHU3MOB:
aMEOOUHOE, KTYTUKOBOE, PECHUYHOE. JIBM)KEHHE MHOTOKIIETOYHBIX PACTEHUI:
TPONU3MBl M HACTUHU. JIBM)KEHME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblIleyHasi cuctema. Pednekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanue opranuszmos. IlornoieHne Bopl, YIIIEKUCIOr0 ra3a i MUHEpPaJIbHbIX
BEIIECTB  pacTeHusiMu.  [luTtaHwe  KMBOTHBIX. Bayrpunonoctioe  u
BHYTPUKJIETOUHOE mnuuieBapeHue. [IutaHne MO3BOHOYHBIX >KUBOTHBIX. OTHENBI
NMILIEBApUTENBHOrO Tpakra. [IumeBapurensHble kenes3pl. llnmeBapurenbHas
CHCTEMA YEIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pacteHul. Jlpixanue ;xuBoTHBIX. [{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe npixanue. [[prxaTtenbHasi MOBEPXHOCTD.
XKabepnoe u n€royHoe apixaHue. /[pIxaHne MO3BOHOUYHBIX KUBOTHBIX M YEJIOBEKA.
DOBOJIIOIIMOHHOE  YCIOKHEHUE CTPOEHUSI JIETKUX TO3BOHOYHBIX >KUBOTHBIX.
JlpixaTenpHas cucTeMa 4YenoBeKa. MeXaHu3M BEHTWIALUMU JETKUX y ITHI U
MJIEKONUTArONUX. Perynsamus apixanus. J{pixaTeabHble 00bEMBI.

TpaHcnopT BeLIECTB Y OpPraHU3MOB. TPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
TpaHcnopT BemecTB y KHUBOTHbIX. KpoBeHOCHas cucteMa W €€ Oprasbl.
KpoBeHocHast cucteMa TO3BOHOYHBIX JKHMBOTHBIX M 4enoBeka. Cepare,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyrum KpoBooOpamieHus. OBOJIIOIHMOHHbBIE
YCIIO)KHEHUSI CTPOCHHSI KPOBEHOCHOW CHCTEMbI NMO3BOHOYHBIX >KMBOTHBIX. Pabora
cepala v e€ peryisiius.

Brinenenne y oprann3sMoB. Beinenenue y pacteHuil. Beiienenne y d)KUBOTHBIX.
CokparurenbHpie Bakyonu. Opradbel BblaeneHus. OuiubTpanus, CeKpeuus u
oOpaTHOE BCAaChHIBAHME KaK MEXaHU3Mbl pa0OThl OpraHoB BbiAeneHHS. CBA3b
IIOJIOCTU TeJNa C KPOBEHOCHOW W BBIICIUTEIBHOM CUCTeMaMU. BbineneHue y



MO3BOHOYHBIX >KMBOTHBIX M yenoBeka. [louku. CtpoeHue M (QyHKIMOHHPOBAHUE
Hedpona. OOpa3zoBaHKE MOUYH Y YETIOBEKA.

3ammra y OpraHu3MOB. 3alluTa y OJHOKIETOYHBIX OpraHu3mMoB. CHopsl
OakTepHil ¥ LUCTHI MPOCTEHIIMX. 3alIUTa Yy MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna.
CpencTBa nacCUBHOM U XUMUYECKOM 3alIUThl. OUTOHLINIBI.

3amura y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HMX HPOU3BOJHBIE.
3amura opranu3ma ot OonesHel. IMmyHHas cuctema denoBeka. KiieTouHbI u
TyMOPaJIbHBIA UMMYHUTET. Bpoxka€HHBIH W NpUOOPETEHHBIN crnenupuuecKui
UMMYHUTET. Teopusi KIOHAIbHO-cellekTuBHOro ummyHutera (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocaniurenbHble OTBETHI OpraHU3MOB. Posib BpOKAEHHOTO
UMMYHUTETA B PA3BUTHH CHUCTEMHBIX 3a00JI€BaHU.

Pazgpaxkxumocte W perymsiuus y  OpraHusmoB. PasznpaxumMocts y
OJTHOKJIETOYHBIX OpPraHu3MoOB. Takcuchl. Pa3ipa)xumMocCTp U peryisiuus y paCTeHUN.
PocrtoBeie BelecTBa U UX 3HAUYCHUE.

HepBHast cucrema u peduiekTopHas peryssiius y >KUBOTHBIX. HepBHas
CHUCTEMA U €€ OTAENBl. DBOIIOLMOHHOE YCIO0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI Y
KUBOTHBIX. OTIENbl TOJIOBHOI'O MO3Ta IO3BOHOYHBIX >KUBOTHBIX. Pediexkc u
pednexropHas nyra. bezyciioBHble U ycI0BHBIE pedIEKCHI.

I'ymopanpHas perynsauus W 3HAOKPUHHAS CUCTEMA YKUBOTHBIX M YEIOBEKA.
JKene3pl 3HIOKPUHHOM CUCTEMBI M KX TOPMOHBL. J[eiCTBHE TOPMOHOB. B3auMocCBs3b
HEPBHOW U SHIOKPUHHOM cucteM. ['unoranamo-runoduszapHas cucrema.

JdemoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmumbel 1 cxeMbl: «OIHOKJIETOUYHBIE BOJOPOCIN», «MHOTOKIECTOYHBIC
Bogopociany», «bakrepun», «lIpocteiimme», «OpraHbl LBETKOBBIX PACTCHHI,
«CucteMbl OpPraHoB IIO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIX», «TkaHu pactenuit», «KopHeBbie cuctemsl», «CTpoeHue credisy,
«CTpoeHue JHMCTOBOM IUIACTUHKM», «TKaHM KHUBOTHBIX», «CKEIET 4YeIOBEKay,
«IIumeBapurenpbHas cucrtema», «KpoBeHocHas cucremay», «/lpixarenbHas
CUCTEMAY, «HepBHas CUCTEMAY, «Koxay, «MBpI11euHast CUCTEMAY,
«BplaenurenbHasg CHCTEMa», «JHAOKPUHHAS CUCTEMA», «CTPOEHHE MBI,
«UmmyHurer»,  «KumeyHomonoctHele», «CxeMa  NUTaHUS  PACTECHUN,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHE THIPBI»,
«CTpoeHue 1iaHapun», «BHyTpeHHee CTpOeHHE IOKIEBOro 4depBs», «HepBHasd
cuctema pbeio», «HepBHas cucrema sArymku», «HepBHas ~— cuctema
npecMmblkaromuxca»,  «HepsHas  cucrema  nTun», «HepBHas  cucrema
MIIeKoNUTaouux», «HepBHas cucrema uenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MHKpOIpEnapaThl OJHOKJIETOUHBIX
OpPraHW3MOB, MHKPOIIPENAPATHl TKAHEH, PAKOBHUHBI MOJUIFOCKOB, KOJUIIEKIUU



HACEKOMBIX, HUTJIOKOXKUX, KUBBIE SK3EMIULSIPbl KOMHATHBIX pacTeHH, repOapuu
pacTeHHil pa3HbIX OTHEJIOB, BIAXHbBIE MpEnaparbl KUBOTHBIX, CKEJIETHI
NO3BOHOYHBIX, KOJUIEKIIMM O€CIIO3BOHOYHBIX JKUBOTHBIX, CKEJeT 4YeJOBeKa,
o0opyaoBaHUE I JEMOHCTPALIMK IOYBEHHOI'O ¥ BO3AYIIHOTO MUTAaHUS PACTEHUH,
pacuieruieHrs Kpaxmalia U OenKoB Moj IeUCTBUEM (PePMEHTOB, OOOPYAOBAHUE JJIs
JEMOHCTPALMH OIBITOB IO U3MEPEHUIO KU3HEHHOW EMKOCTHU JETKHX, MEXaHU3Ma
JBIXaTENbHBIX ABMKEHUIN, MOJEIN T'OJIOBHOI'O MO3ra Pa3jan4HbIX )KUBOTHBIX.

JlaGoparopHast padora «3yueHue TkaHel pacTEHUI.

JlaGoparopHasi pabora «3yueHue TkaHel ;KUBOTHBIX).

JlabopaTopHas padora «/3yueHrne opraHoB IIBETKOBOT'O PACTEHUSI».

Tema 10. PazmHoKeHMe ¥ pa3BUTHE OPTraHU3MOB

@opMbl pa3MHOKEHHUsI OpraHM3MOB: Oecrionoe (BKJIKYas BEreTaTUBHOE) W
nojsoBoe. Buasl  Oecronioro  pa3MHOXKEHUS:  [OYKOBAaHUE,  CHOPYJISIIUS,
dbparMeHTanus, KJIOHUPOBAHUE.

[TonoBoe pasmuoxeHue. IlomoBbie KIeTKH, WiIM TameTrhl. Meio3. Craauu
meno3a. [losenenne xpomocom B menose. Kpoccnarosep. buonornuecknii cMbICi
Melo3a W IOJIOBOro Iporecca. Melo3 M €ro MecTo B JKU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzaponsiueBoe passurue. ['amerorenes y uBOTHBIX. [1010BBIE JKENE3HI.
OO6pa3zoBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaTorenes u oorene3. CTpoeHue
MIOJIOBBIX KJIETOK.

OmonoTBOpeHHe W 3MOPHOHAIBHOE pPAa3BUTHE JKUBOTHBIX. CrocoObl
OIJIOIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOT€HE3). DMOPHOJIOTUST — HayKa
0 Pa3BUTHU OPraHU3MOB. Mopghozenez — 00Ha U3 21ABHBIX NPOOIEM IMOPUOTOCULL.
Konyenyus mopgoecenoe u mooenu mopgozenesa. Craauu >MOpHOTeHE3a
KUBOTHBIX (Ha mpumepe Jarymku). JpoOGnenne. Tumbl  npoGrneHus.
Jemepmunuposannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munsi
onacmyn. OcoOEHHOCTH JpOOJIEHHS MIIEKONMUTAIOIIUX. 3apOJIbIIIeBbIe JTUCTKU
(ractpyssiiust). 3akiiaJika OpraHOB U TKaHEW U3 3apO/IbIIIEBbIX JIUCTKOB. B3anmHoe
BJIUSHUE YacTell pa3BUBAIOIIErOCs 3apojbllia (SMOpHOHAJIbHAS WHIYKLUSA).
Jaknagka IUlaHA CTPOCHHMS KMBOTHOIO KAk pPeE3ylbTaT HEPAPXUUECKUX
B3aMMOJICUCTBUI TE€HOB. BiusHue Ha 5SMOpPHUOHANIBHOE pa3BUTHE PaA3IUYHBIX
(haKTOPOB OKPYKAIOIIEH CPEIIBI.

Poct m pasButue xuBOTHBIX. [locTamMOpuoHanbHbIA nepuox. Ilpsmoe u
Henpsimoe pa3BuTHe. PazButne ¢ wmeramopdo3oM y O€ClO3BOHOYHBIX H
NO3BOHOYHBIX >KMBOTHBIX. DBHONIOrM4yeckoe 3HAYEHHE MPSMOr0 M HENpsIMOro
pa3BUTHS, UX PacOpoCTpaHeHUE B mIpupone. Tumsl pocta KUBOTHBIX. PaKTOPHI
pEryisiuuu pocTa >KMBOTHBIX U 4yenoBeka. CTaguu mocTaMOpHOHAIBHOTO Pa3BUTHSA



y KUBOTHBIX U 4esioBeKa. [lepuopl oHToreHesa uenoBeka. CTapeHHe U CMEPTh Kak
OMOJIOrMYECKHE MPOIIECCHI.

Pasmuoxenne u pasBurue pacreHuid. ['amerodur u cmopodur. Meiio3 B
KU3HEHHOM IMKJIe pacTeHuil. OOpa3zoBaHue clOp B Mmpoliecce Meio3a. ['amerorenes
y pacrenuid. OIIOOTBOPEHUE U PA3BUTHUE PACTUTEIILHBIX OPraHU3MOB. J[BOMHOE
OIUIOJIOTBOPEHHUE Y IIBETKOBBIX pacTeHuit. OOpa3oBaHNEe U Pa3BUTHE CEMEHHU.

MexaHU3MBbI PETYJISIIMUA OHTOT€HE3a Y PACTEHUH U )KUBOTHBIX.

JdemoHcTpanuu

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

Tabmumpel 1 cxeMbl: «BererarmBHoe pa3MHOXKeHHE», «Tumbel Oecrooro
pa3MHOXEHUA», «Pa3MHOXEHHE XJIaMUIOMOHAIbD», «Pa3MHOXEHUE 3BIJICHBD,
«Pa3MHOXeHUE TUAPBY, «Meno3y», «XpoMocomel», «l'amerorenes», «CTpoeHue
SIMIEKJIETKM U criepMaTo3ouian, «OCHOBHbIE CTaauu OHTOreHesza», «lIpsmoe u
HEMpsMoOe pa3BUTuE», «Pa3BuTHe MaWCKOro xyka», «Pa3Butue capaHum»,
«Pa3Butne narymkn», «/IBOMHOE OILUIOAOTBOPEHHE Y UBETKOBBIX PACTEHUI,
«CTpoeHHne CeMSIH OOHOMONBHBIX M JIBYJIOJBHBIX PACTECHHIN», «KH3HEHHBIN IUKII
MOPCKOM KanmycCThI», « KM3HEHHBIA LUK MXay, « KU3HEHHBIN HUKJI MAOPOTHUKAY,
«Ku3HEHHBIN LUK COCHBI».

OOGopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpEnaparbl SULEKIECTOK H
CIIEpMATO30UI0B, MOJAENb «[ UK pa3BUTHS JATYILIKN.

JlaGoparopHasi padora «3ydyeHue cTpoeHUs MOJOBBIX KJIETOK HA TOTOBBIX
MHKpOIIpEINapaTax».

IIpakTuyeckas padora «BbIABIEHME MPU3HAKOB CXOJCTBA 3apOBILIECH
MTO3BOHOYHBIX KUBOTHBIX ).

JlaGoparopuass padora «CTpoeHHE OpPraHoB Pa3MHOMXEHHS BBICIIUX
PaCTEHUI.

Tema 11. I'eneTnka — Hayka 0 HACJEJICTBEHHOCTH W HM3MEHYHMBOCTH
OpPraHu3MoOB

Hctopus craHoBIIeHUsI M pa3BUTUS TeHETUKHY Kak Hayku. Paboter I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€UE€CTBEHHBIX YYEHBIX B PA3BUTHUU I€HETHUKH.
Pa6oter H. K. Konwriosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko,
10. A. ®ununuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIEC TEHETUUECKHUE MOHATUS U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJIJICTIbHBIE TEHBI, aJbTEPHATUBHBIC IPU3HAKH, JOMHWHAHTHBIA W PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, UUCTAs JTUHUSA, THOPUIbI, T€HOTHUII, (DEHOTHII.
OCHOBHBIE ~ METO/ABl  TEHETHKU: THOPUIOJIOTHYECKUH,  IUTOJIOTUYECKUH,
MOJIEKYJIAPHO-TEHETUYECKUM.

JdeMoHCcTpanuu



[Toptpersr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. .
BasuwioB, A. H. benoszepckuii, I'. [[. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl u cxembl: «MeTobl TeHETUKNY, «CXEMbI CKPEIIUBaAHUS.

JlabopaTtopHass padora «J/Ipo3odmia Kak OOBEKT T'€HETUYECKUX
VICCIIEIOBAHUI .

Tema 12. 3aK0HOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKkoH
eAMHO00pa3usi ruOpuIoB nepBoro nokojeHus. [Ipasuno qomuHrpoBanus. Bropoi
3aKOH Menzaenss — 3aKOH pacLICIUIeHUsl IpU3HaKkoB. LluTonormueckre OCHOBBI
MOHOTHOPUTHOTO CKpENIMBaHUs. [ MIOTe3a YUCTOTHI TaMeT.

AHanusupymoniee cKpemuBaHue. [IpoMexxyTouHbIA XapakTep HAclIeI0OBaHUs.
Pacuieruienrie npu3HakoB MPU HETIOJHOM JOMUHUPOBAHHH.

JuruOpuaHoe ckpeuuBanue. TpeTuil 3akoH MeHensi — 3aKOH He3aBUCUMOTO
HaCJIe0BaHUs NPU3HAKOB. [{uToNOrnueckre OCHOBbI AUTHOPUIHOTO CKPEITUBAHMUSL.

CuemnienHoe HacienoBaHue npusHakoB. Pabotel T. Moprana. CuernsieHHoe
HACJICJOBAaHUE T'€HOB, HApYLICHHE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHas
TEOpPHs HACIEACTBEHHOCTH.

I'eneTnka mona. XpoOMOCOMHBIM MEXAHU3M OIPEAEIECHUSA NOJIA. AYTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHnlii M rereporaMmeTHbi mon. ['eHeTmyeckas
CTPYKTYypa MOJOBBIX XpoMocoM. HacnenoBanue Mpu3HAKOB, CLIETUIEHHBIX C MOJIOM.

['enorun xak nenoctHas cucrema. [lnenorponuss — MHOXKECTBEHHOE JIEUCTBUE
reHa. MHOXECTBEHHbIN aiyienu3M. B3anMOJIENCTBUE HEAUIEIbHBIX TI'€HOB.
KommiiementaprnocTs. Onucras. [lonumepns.

['eHeTMYECKMI1 KOHTPOJIb Pa3BUTHS PACTEHHI, dKUBOTHBIX U YEJIOBEKA, A TAKXKE
(U3MOTOTHYECKUX  TPOIIECCOB, TOBEAEHWS ¥  KOTHUTUBHBIX  (DYHKITHIA.
['eneTnyeckue MexaHU3Mbl CUMOMOTEHE3a, MEXAHU3MbI B3aUMOJIEUCTBUS «XO35IMH
— TIApa3UT» U «XO35MH — MHUKpOOHOM». ['€HeTHYeCKHe acleKThl KOHTPOJIS U
U3MEHEHHMsI HACJIeJICTBEHHON NH(OpMAIMU B TOKOJICHUAX KJIETOK U OPTraHU3MOB.

JdeMoHcTpanuu

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

Tabmunpl u cxemsl: «IlepBoiii 1 BTOpOit 3akoHBI Menaens», « TpeTuii 3akoH
MeHnnens», «AHanu3upyrollee CcKpeluBaHue», «HenomHoe AOMUHUpPOBaHHUEY,
«CrierieHHOE HACJIeIOBaHWE TPU3HAKOB Yy npo30odmibl», «[eHeTuka Tmoiay,
«Kapuorun uenoBeka», «Kapuotun apozoduibr», «Kapuotunm —nOTHIBD,
«MHOXECTBEHHBIN aIeNIn3M», «B3auMoIeiCTBUE TEHOB.

OO6opynoBanue: MOAENb MJs JEMOHCTpAIlMUd 3aKOHOB €IWHOOOpasus
TUOPUIIOB TIEPBOTO TIOKOJICHWS U PACIICIUICHUS TMPU3HAKOB, MOJAENb IS
JEMOHCTpAllMM 3aKOHA HE3aBHUCHMMOTrO HACJIEAOBAaHMS MPHU3HAKOB, MOJEIb JJIs



JEMOHCTPAIMU CILICTUICHHOTO HACJEI0BAHUSI TMPU3HAKOB, CBETOBOM MHKPOCKOII,
MUKponpenapar: «J{po3odumnar.

IIpakTnueckas padora «/3ydyeHwe pe3yabTaTOB MOHOTHOPUIHOTO
CKpEILIUBaHUA Y APO30(PUITBI».

IIpakTnueckass  padora  «/3yyenue  pe3ynbTaToB  JUTHOPUIHOTO
CKpEIINBAHUS Y TIPO30PUITBIY.

Tema 13. 3aKkoHOMEpPHOCTH U3MEHYMBOCTH

B3aumopeiictBue reHoTHMna W cpenbl npu  (GopMupoBaHUU (EHOTHUIIA.
N3meHunBOCTh TIpU3HAKOB. KauecTBEHHbIE M KOJIWYECTBEHHBIE MPU3HAKU. Buasl
V3MEHUYMBOCTH: HEHACIICICTBEHHAS U HACJICCTBECHHASI.

MonudukanuonHas HW3MEHYMBOCTh. Ponb cpensl B (opMUpPOBaHUU
Moau(pUKAIMOHHOW M3MeH4YMBOCTH. Hopma peakiuu npusHaka. BapuanmoHHBIN
pan u BapuarnmoHHasi kpuBas (B. Woranncen). CpoiicTBa MOAu(HUKAIIMOHHON
U3MEHYUBOCTH.

I'enoTunuyeckas n3MeHUUBOCTh. CBOMCTBA T€HOTUIIMYECKONW NU3MEHYUBOCTH.
Bupl reHoTHITHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTal[MOHHAS.

KoMOuHaTuBHasT HM3MEHUYMBOCTh. Mei03 M TOJIOBOM MPOIECC — OCHOBA
KOMOMHATUBHON M3MEHUYMBOCTU. POJib KOMOMHATUBHOM U3MEHYMBOCTH B CO3IaHUU
TEHETUYECKOr0 pa3Hoo0pa3usi B Mpeiesiax OJIHOrO BU/IA.

MyrtanroHHass W3MEHYMBOCTb. Buabl MyTauui: T'€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYUUMPOBAaHHbIE MyTauud. SaepHele U
nuTOIUIa3MaTuiYeckue mytanuu. CoMaTU4YecKHe M MOoJIOoBble MyTauu. [IpuyunHb
BO3HMKHOBEHUs MyTauuil. MyTareHbl W WX BJIUSHHE HAa OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOIO MpoIecca. 3aKOH TOMOJOTMYECKUX PSIIO0B B
HacieacTBeHHoM m3MmenuuBoctu (H.M. BaBuiioB). BHesjepHas M3MeHYHMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U 3INULEHOMUKA, PpOJb ONUSEHEMUYECKUX (HaKmopos 6
Hacn1e0068aHuU U U3MEHYUBOCMU (PeHOMUNUYECKUX NPUSHAKOE Y OP2AHUIMOB.

JdemoHcTpanumn

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

Tabmumpt u  cxeMbl: «Buasl u3MeHuMBOCTHY», «MonudukarmoHHas
U3MEHYUBOCTHY, «KomOuHaTuBHas U3MEHYUBOCTHY, «Meio3y,
«OmnonporBopeHuey, «I'eHernueckue 3a00IeBaHUs YeloBeKay, «Bubl MyTaruiiy.

OO6opynoBaHue: XKUBbIE U TepOapHbIE SK3EMIUIAPbl KOMHATHBIX PACTEHUIA,
pucyHku ((poTtorpadum) )KUBOTHBIX C PAa3IMYHBIMHA BUIAMH U3MEHYUBOCTH.

JlaGoparopHast padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(PUKAIMOHHON HW3MEHYMBOCTU. [locTpoeHue BapHaIlMOHHOTO psAla |
BAPHUALMOHHOW KPUBOW».



IIpakTuueckas padora «Mytanuu y Jpo3oduibl  (Ha  TOTOBBIX
MUKpONpenaparax).

Tema 14. I'eHeTnka 4esioBeKka

Kapuorun uyenoBeka. MexayHapoaHas MporpamMma HUCCIEIOBaHUS TE€HOMA
yelnoBeKa.  MeToabl  M3YyYEeHHMS] TE€HETUKHM  YEJIOBEKAa: T'E€HEAJOTMYECKHUid,
OJIM3HEIOBBIH, LIUTOT€HETUUECKUH, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-TEHETUYECKUM. CoBpemeHHOE ONPEAEIIEHUE TE€HOTHIIA:
MIOJITHOTEHOMHOE CEKBEHHPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[T11P-ananu3a. HacneacTBeHHble 3a00/ieBaHUs YeoBeKa. [ eHHbIE M1 XpPOMOCOMHBIE
0oJie3HM 4YenoBeKa. bole3Hu C HaACIENCTBEHHOW IMPEApacloNOKEHHOCTHIO.
3HaueHUuEe MEIUIIMHCKON T€HETUKH B MPEIOTBPAIICHUH U JIEYEHUU F'€HETHUYECKUX
3a007eBaHUi 4YeloBeka. Meauko-reHeTuueckoe KOHCYJIbTupoBaHue. CTBOJIOBBIE
KJIeTKU. [[OHATHE «TEHETUYECKOro rpy3a». JTUYECKHE aCIEKThl MCCIEI0BAaHUN B
00J1aCTH peJaKTUPOBAHHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enernueckue (akTOppl TOBBINICHHONW UYYBCTBUTEIBHOCTH YENIOBEKA K
bU3NYECKOMY U XUMHUYECKOMY 3arps3HEHUIO OKpYXKaromieh cpenbl. ['eHernueckast
IIPEAPACTON0KEHHOCTD YEIOBEKA K MATOJIOTUSIM.

JdemoHcTpanuu

Tabnuipl u cxembl: «Kapuotun yenoBekay, «MeTOJbl U3YUEHUS T€HETUKU
yesoBeKkay, «I 'eHeTuuecKkue 3a00J1eBaHuUs YETOBEKAY.

IIpakTHuyeckas padora «CoCTaBICHHE U aHAIN3 POJTOCIOBHON».

Tema 15. Cenrekunsi OpranusMoB

JlomecTukanus u cenekuus. 3apoKJACHUE CEICKIUN U JOMECTUKALIUU. Y YEHUE
H. U. BaBunoBa o LleHTpax NpOMCXOXIEHUS M MHOrooOpasus KyJbTYPHBIX
pacrenuii. Poib cenexkunu B CO31aHUM COPTOB PACTEHUM U OPOJ KUBOTHBIX. CopT,
nopoja, TaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B HACJIEACTBEHHOW U3MEHUUBOCTH
H. Y. BaBuioBa, ero 3HaueHue )11 CEEKIIMOHHON pabOTHI.

Metoasl cenekIMoHHOM paboThl. McKyccTBEeHHBIM OTOOp: MAcCOBBIM U
VWHIVBUYaJbHbIN. Otanbl  KOMOWHALIMOHHOM  CEJIEKIIHH. UcnsiTanue
NpOW3BOAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TIOMOIIBIO OIEHKH
(eHoTHIAa MOTOMCTBA U OTOOP IO T€HOTUNY ¢ nomolbio aHanusa J[HK.

WckyccTBeHHBI ~ MyTareHe3  Kak  METOJ  CEJIEKIMOHHOW  paboThl.
PannanmoHHblil 1 XUMHUYECKUN MyTareHe3 Kak UCTOYHUK MYTalUil y KyJIbTYpPHBIX
¢bopm opranusmoB. Vcmonap30BaHWE TEHOMHOTO PEIAKTHPOBAHUS W METOJIOB
pexomOuHaHTHBIX JIHK 17151 momydeHus: ncXoIHOro MaTepuaiia Juisl CEEeKIUH.

[Tonyuenue MTOJIMTUIOUIOB. BuyrpuBunosas rUOpUIN3aLIHS.
bnuskopoacTBeHHoe — cKpemmBaHue, WM uHOpuaAuHr.  HeponctBenHoe
CKpellluBaHue, Win ayrOpuauHr. ['erepo3uc U ero npuyuHbl. Mcnonb3oBaHue
rerepo3uca B cenekiuu. OtganéHnas rudbpunuzanusa. [Ipeogonenue Oecruiogus



MEXKBUAOBBIX THOPUIOB. JJOCTHXKEHUS CENEKIIMN PACTEeHUM U )KUBOTHBIX. «3enéHas
DeBoIOYUA Y.

CoxpaHeHHE U U3yYEHUE N'EHETUYECKHUX PECYPCOB KYJIBTYPHBIX PACTEHUI U UX
JUKHUX pOIAYEH JUIsl CO3JaHUsl HOBBIX COPTOB U THOPHUIOB CEJIbCKOXO03AMCTBEHHBIX
KYIbTYp. H3yuenue, coxpaneHue u YnpaeieHue 2eHemudecKumMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIOBIX  JHCUBOMHBIX 6 UYeNsixX YIAVYUIeHUs
CYWecmeyiomux U co30aHusi HOBbIX NOPOO, JUHUU U KPOCCOB8, 6 MOM HUcCle C
NpUMEHEHUEM COBPEMEHHBIX MemMOo008 HAYUHbIX UCCIe008aAHUlL, Nepedo8blx uoeu u
NepCneKmuBHbIX MexXHOA02UM.

JdemMoHcTpanuu

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

Tabnuuel u cxembl: «L{eHTPBI MPOUCXOKACHUS U MHOT'000PA3uUsi KYJIbTYpPHBIX
pacTeHuit», «3aKOH TOMOJOTHMYECKUX PSAOB B HACIEACTBEHHOW M3MEHUHMBOCTHY,
«Mertogsl cenekuuny, «OtnanénHas rudpuauzanus», «MyrareHes».

JlabopaTopHas padora «3ydeHue COpTOB KyJbTYPHBIX PACTEHUU U MOPOJ
JOMAITHUX KUBOTHBIX.

JlaGopaTopHasi padora «/3ydyeHue METOI0B CEICKIIUUA PACTECHUI.

IIpakTuyeckas padora «[IpuBnBKa pacTeHHI».

Ikekypeuss «OCHOBHBIE METOJbl M JOCTUKEHUS CEJEKIMH pPACTEHUUA H
YKUBOTHBIX (Ha CENEKIMOHHYIO CTaHILIMIO, IJIEMEHHYO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO35AHUCTBO, B JIaOOPaTOPHIO
arpOyHHBEPCUTETA WU HAYYHOI'O LIEHTPA)».

Tema 16. buoTexHo0rus U CHUHTEeTHYECKAasi OHOJIOTHS

OOBEKThI, UCHOJB3yEeMble B OMOTEXHOJIOTMHM, — KIJIETOUYHbIE W TKaHEBbIE
KYJIbTYPBI, MUKpPOOpPTraHU3MBI, 1754 XapaKTepUCTHKA. TpanuuroHHas
OMOTEXHONIOTHA:  XJIEOOMEUeHHE, TMONYYCHHE KHCIOMOJOYHBIX  MPOAYKTOB,
BUHOAenue. MukpoOuonornueckuid cuHTe3. OOBEKTBI MHUKPOOHOIOTMYECKUX
TexHojorui. [IponsBoacTBo Oenka, aMUHOKUCIOT U BUTAMUHOB.

CozntaHre TEXHOJOTMi U MHCTPYMEHTOB ILIEJICHANPABIECHHOIO U3MEHEHHS U
KOHCTPYHUPOBAHUSI TEHOMOB C LIEJIBIO MOJIYYEHUSI OPraHU3MOB U MX KOMITIOHEHTOB,
CoJlepKalllX HE BCTPEUaOIIUeCs B IPUPOie OMOCUHTETHUECKHUE MYTH.

Knerounasa unxkeHepusa. MeTonbl KyJIbTypbl KIETOK W TKaHEW PacTEHUN H
KUBOTHbIX. KpuoOGanku. Comaruyeckas THOpuAM3AIUS U COMATHYECKUU
sMOpuorene3. lcnonb3oBaHUE TramiougoB B CEIEKUUM pacTeHui. [lonyuenue
MOHOKIIOHANIbHBIX anmumei. Hcnonvszosanue MOHOKIOHANbHBIX U NOJAUKTOHATbHBIX
aumumen 6 Mmeouyune. VICKYCCTBEHHOE OIUIOAOTBOpEHUE. PexoHCTpyKius
AWLIEKJIETOK U KIOHUPOBAaHHUE XUBOTHBIX. METO TPaHCIUIAHTALMU AJIEp KIETOK.



Texnonozuu 0300posreHuUs, KyITbMUSUPOBAHUS U MUKPOKIOHANbHO20 PASMHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass W TeHHas HWHXeHepusa. VICKyCCTBEHHBIM CUHTE3 TI€Ha W
koHcTpyupoBanue pekomonHanTHbIXx JIHK. Cosoanue mpanceennwvix opeanuzmos.
JIOCTM>KEHUS U ITEPCIIEKTUBBI XPOMOCOMHOM M T€HHOW MHKEHEPUU. DKOJIOTHUECKUE
U 3TUYeCKHUe NMpoOIeMbl TeHHON HHKEHEPUH.

Menumnuackue Ouotexnonoruu. [loctrenomuas mudposas meauruHa. [TLP-
JUArHOCTUKA. MeTaOoJIOMHBI aHalnu3, TeHOLUEHTPUYECKUH aHalu3 MpoTeoMa
YEJIOBEKA IS OLIEHKH COCTOSIHUSL €ro 370poBbs. Mcmonb30BaHME CTBOJOBBIX
kiaerok. TaprerHas Tepanus paka. 3D-OuommkeHepuss mns  pa3paboTKu
(yHIaMEHTaNbHBIX OCHOB MEIWLMHCKUX TEXHOJOTMM, CO3JaHHs KOMIUIEKCHBIX
TKaHEH COYEeTaHWEeM TEXHOJOTHM TPEXMEPHOro OMOMpUHTUHTA U ckad@osauHra
JUIS pelIeHUs 3a]1a4 ePCOHAIN3NPOBAHHON MEIULIMHEI.

Co3naHne BEKTOPHBIX BaKIMH C LENbI0 00ecredeHuss KOMOMHHPOBAHHOMN
3amuThl OT Bo3Oynuteneit OPBU, ycTaHOBIEeHHE MOJEKYJSPHBIX MEXaHHU3MOB
¢ynkunonuposanust PHK-cogepskamux BUPYCOB, BBI3BIBAIOIIUX OCOOO ONACHBIE
3a00J1€BaHUs YETIOBEKA U JKUBOTHBIX.

JdemoHcTpanuu

Tabmuupl u cxemsl: «/Crnonb30BaHUE MUKPOOPTraHW3MOB B MPOMBIIIIEHHOM
IIPOU3BOACTBEY, «KileTouHast NHKEHEPHsI», «I €HHaAsl HHKEHEPUS».

JlaGopaTopnas padora «/3ydyeHne o0bEKTOB OMOTEXHOIOTUM.

IpakTueckas padora «llonyyeHre MOJTOYHOKUCITBIX TPOLYKTOBY.

JKeKypcusi «bHOTEXHONOrMs — Ba)KHEWIIAsT IPOU3BOAMTENBHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MMPOU3ZBOICTBO)Y.

11 KIIACC

Tema 1. 3apoxaeHne W pa3BUTHE 3BOJIOIHOHHBIX MNPEIACTABJIECHHHA B
OnoJioruu

OpomonmonHas Teopust Y. JlapBuHa. IIpeanochbuiki BO3HUKHOBEHUS
napBuHHA3MA. JKU3Hb U Hay4yHas aearenbHocTh Y. JlapBuHa.

JIB>ky1ue cuibl 3BostoiMu BuaoB 1o Y. JlapBuny (BbICOKasi HHTCHCUBHOCTD
Pa3MHOXEHHUSI OpPraHM3MOB, HACJEICTBEHHAas WM3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBAHKE, €CTECTBEHHBIN U MCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunternueckoit Teopun s3Bomouun (CTI). HelTpanpHas
Teopus HBomouuu. CoBpeMeHHas HBOJIOIMOHHAS  OWoNorusl. 3HayeHue
ABOJIIOIIMOHHON T€OpUH B (POPMUPOBAHUY E€CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCcTpanuu



[Toptpersl: Apucrorens, K. JIunneit, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Krosbe, Y. Hapsun, C. C. YerBepukos, W. 1. lImansraysen, k. Xonaeitn, . K.
benses.

Tabmuupe! u cxemsl: «Cuctema xuBoii mpupoasl (no K. JIuauerw)», «JlectHuna
KUBBIX cyiiecTB (o Jlamapky)», «MexanuzMm (HOpMUPOBAHUS PUCTIOCOOTEHUHN Yy
pacTeHuit u kUBOTHBIX (10 Jlamapky)», «KapTta-cxema mapiipyra myremniectBus Y.
Hapsunay, «Haxogxku Y. [lapBuna», «Dopmbl OOpbObI 3a CYIECTBOBAHHE,
«[Toponpr romy6ei», «MHoroodpasue KyJabTypHbIX (opM KamycTb», «Ilopozs
JOMAIIIHUX >KUBOTHBIX», «Cxema oOpa3oBaHusi HOBbIX BHUJOB (o Y. JlapBuny)»,
«CxeMa COOTHOILIECHUS ABWXKYIIMX CHII 3BOJTIOLHMNY», «OCHOBHBIE MOJIOKEHUS
CUHTETUYECKON TEOPUH IBOJIOLIHI.

Tema 2. MUKPO03BOIIOIHSA U €€ Pe3yJIbTaThl

[Tonmynsiuus Kak slI€MEHTapHas €AWHULA 3BOMOUUA. COBPEMEHHBIE METOBI
OLICHKM TEHETUYECKOro pa3sHoOOpa3us W CTPYKTyphl mnonyisuuid. M3menenue
reHo(oH/a TOMyJNAIMHA KaK »3JIEMEHTapHOE OHBOJIOLMOHHOE SBJICHHE. 3aKOH
reHerTuuyeckoro pasuosecus Jxx. Xapau, B. BaitnOepra.

DOneMeHTapHble (AKTOPbl (IBIKYIIME CHUJIbI) SBOJIONUU. MyTallMOHHBIHI
nporecc. KomOuHatuBHas u3MeHYHWBOCTh. [lpeiid reHOB — ciy4ailiHbIe
HEHAIPaBJIEHHbIE U3MEHEHHSI YAaCTOT aJljiesield B monyasauusax. J((eKT ocHoBaTemsl.
Opgexm oOymuvinounozo copaviuka. CHUdNCEHUE 2eHemUYecK020 pPa3H000pa3usl:
npuuunsl u creocmsus. llposenenue s¢pgpexma opeiigha eeno6 6 6OIbUUX U MATBIX

NONYAAYUSIX. Murpanuu. N3orsimus MO YIS LIV : reorpaduieckas
(mpocTpaHCTBEHHAs), Onosioruyeckas (penpoyKTUBHAs).
EctecTBeHHBI 0TOOp — HampaBisdomuid  (Qaktop sBomonuu. DopMel

€CTECTBEHHOTO  O0TOOpa:  JBIKYIIMM, CTaOWIM3UPYIOIIMMA,  pa3phIBAlOLIU
(mm3pynTuBHbIi). [lomoBoit orOop. BO3HUKHOBEHHE M 3BOIIOIMS COIUATHHOTO
MOBEJICHUS )KUBOTHBIX.

[IpucnocoOIeHHOCTh ~ OPraHM3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIOLUU.
Bo3HukHOBeHHE NpUcoco0eHU Y Opranu3MoB. ApoMopdo3bl U UANO0A AN TALIUH.
[Tpumeps! TprcocobJIeHNi Y OPraHu3MOB: MOP(hOIOTHYeCKre, GU3N0TIOTHIECKHE,
Oumoxumuyeckue, mnoBeaeHUYecKkre. OTHOCUTEIBHOCTh  MPUCTOCOOJIEHHOCTH
OpraHHU3MOB.

Bun, ero xpurepum u crTpykrypa. BumooOpazoBaHue Kak pe3yJibTar
MUKpO3BOJtOIMU. M3omsiuust — kinroueBod (aktop BupgooOpazoBaHusa. [lytu u
CIocoObI BUJI000pa30BaHUsA: aJJIONaTPUIECKOE (reorpaduueckoe),
CUMITATPUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE»  (MOJIUILTOMAN3AIuS,
rubpuauzanus). JJIMTeTbHOCTh YBOIOIMOHHBIX MPOIIECCOB.

Mexanu3Mbl GOpMHUPOBAHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.



Posnb 3BOMIOLIMOHHON OMOOrUH B pa3pabOTKe HAyYHbIX METOAOB COXPAHEHUS
O6uopazHooOpasusi. MHUKPOIBOMIONKUSA U KOIBOJIOLUUS IMAPAa3UTOB M HUX XO3SIEB.
Mexanu3Mbl GOpMHUPOBAHUS YCTOMUYUBOCTU K AHTHOMOTUKAM U CITIOCOOBI OOPHOBI €
HEW.

JdemoHcTpanuu

[Toptpersi: C. C. UerBepukos, 3. Maiip.

Tabmuiet 1 cxembl: «MyTanmoHHasT HM3MEHYUBOCTHY, «llomynsironnas
CTpPYKTypa Buaa», «CxeMa MposiBlIeHUs 3aKkoHa Xapau—BalinOepray», «JBuxyiiue
CWJIBl HBOJIIOIUUY, «IDKOJIOTHMUYECKass M30JSIUs MOMYJsALUUA CeBaHCKOM (openny,
«["eorpaduyeckas U30JIAIHUS JTUCTBEHHUIIBI CHOMPCKOM 1 INCTBEHHMITBI TAyPCKOM»,
«[TonynAnMOHHbIE BOJTHBI YUCIEHHOCTH XUIIHUKOB M KepTB», «CxeMa JehCTBHS
€CTECTBEHHOT 0 0TOOpay, «@opMbI O0pHOBI 3a cyliecTBOBaHUEY, «HIyCTpHATbHBII
MenaHu3m»,  «KuBble  Hckomaemsbie»,  «IIOKpOBHUTENBCTBEHHAass  OKpacka
KUBOTHBIX», «lIpenynpexnaromas oOKpacka >XHUBOTHBIX», «DU3HOIOTHYECKUE
agantaiuny, «lIpucnocoONEeHHOCTh OpPraHu3MOB M €€ OTHOCHTEIBHOCTHY,
«Kpurepuu Buna», «Buapl-nBoiHuKn», «CTpyKTypa Buaa B Npupoie», «Crnocoosl
BUI000pa3oBaHus», «I eorpaduueckoe B11000pa30BaHue TPEX BUOB JIaH bIIICH,
«DKOJIOTHYecKOe BUI000pa30BaHUE BUAOB CHUHUIY, «[lOJUIUIOWIBI pacTEHUID,
«KanycTHO-peneunbiil THOpUI.

OO6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydelia NTHUIl U
3BEpeil ¢ MpUMEPAMH Pa3IMYHBIX IPUCITIOCOOICHU, Yydesa NTHI] U 3Bepel pa3HbIX
BUJIOB, TepOapuu pacTeHUd OJIM3KUX BHUJOB, OOPA30BABIIMXCA Pa3IUYHBIMU
crnocobamu.

JlabopaTopHasi paboTa «BrIsiBIieHHE U3MEHUUBOCTH Y 0COOEH OJTHOTO BUJIaY.

JlabopatopHnas padora «lIpucrnocoOnaeHus opraHU3MOB U X OTHOCUTEJIbHAS
11e71eC000Pa3HOCTh .

JlaGopaTtopnas pabdora «CpaBHEHHE BHUAOB 1O MOP(HOIOTHYECKOMY
KPUTEPHUIO».

Tema 3. MaxkpodBosionus 1 eé pe3yabTarhbl

Merongel  wu3ydeHMs MakpodBomouMH. [laneoHTonmornueckue  MeETOZBI
uzydeHus: dBomouuu. IlepexogHeie ¢GopMbl W (PUIOTEHETUYECKUE  PSIIbI
OpraHHU3MOB.

buoreorpadguueckue meroasl u3ydeHus sBomtonuu. CpaBHeHue (Gropsl H
(dayHbl MaTepuUKOB M OCTpoBOB. buoreorpaduueckue obmactu 3emiu. Buabl-
OHJEMHUKHU U PEHKTHI.

OMOPHOJIOTUYECKHE U CPABHUTEIbHO-MOP(OIOTUYECKUE METObl M3YyUYECHUS
BOMOIMHU. ['eHeTnyeckue MexXaHu3Mbl HBOJIIOLIMM OHTOTEHE3a M IOSBIICHUSA
OBOJIOLIMOHHBIX  HOBIIECTB. |'OMOJIOTMYHBIE W AHAJOTMYHBIE  OPIaHBbI.
Pynumenrapusle  opraHbl W aTaBU3MBl.  MOJEKYISIPHO-TEHETUYECKHUE,



OMOXMMHMYECKHE M MATEMAaTUUYECKHUE METObI U3YUYCHHSI IBOJIONMH. [ OMONIOrHYHbIE
redbl. COBpEMEHHBIE METO/IbI ITOCTPOCHUS (PUIIOT€HETUUECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIUU U SBOJIOLIMS TEHOMOB.

OO0uue 3aKOHOMEPHOCTH (MpaBumiia) 3BOMONUU. [Ipunyun cmenvl QyHKYUl.
HeoGpaTtumocTs sBomtonnu. AnanTtuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
SBOJIOLIHH.

JdeMoHCcTpanuu

[Toptpersi: K. M. bap, A. O. KoBanesckuii, ®. Mromnep, 3. ['ekkens.

Tabmuupl 1 cxembl: «DuUIOreHeTUUEeCKUl psii JoMaIn», «APXEONTEPUKCY,
«3Bepo3yObie  smiepbl»,  «Creronedanbr»y,  «Punuodurel»y,  «CemeHHBbIE
nanopoTHUKN», «buoreorpaduueckue 30HBI 3emun», «Jlpelid KOHTHUHEHTOBY,
«Penukthy, «HavanbHble cTagud SMOPUOHAILHOIO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «l'OMOJOTMYHbIE W AaHAJOTHYHbIE OpraHe», «PyIuMeHThI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAaOOpbI YEJIOBEKAa U IIHUMIMaH3e», «lJIaBHbIE
HaIpaBJICHUSI BOIIOLUNY, «OO0I1I1e 3aKOHOMEPHOCTH 3BOJIOIIUN.

OOGopynoBaHue: KOJJIEGKIIMU, TrepOapuu, MYJISKA HCKOMAEMBbIX OCTaTKOB
OpPraHU3MOB, MYJISIKU TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUJIEKIIUU HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHe )KU3HA HA 3emJie

Hayuynpie rumore3sl NPOUCXOXKICHUS KU3HM Ha 3emiie. AOUOreHe3 W
naHcriepmusi. JloHaydHbie TpeCTaBICHUS O 3apPOXKIECHUU KU3HU (KpEarmoOHU3M).
['mnoTte3a NOCTOAHHOTO CaMO3apOKICHUS )KU3HH U €€ OIpoBeEpKeHue ornbitaMu O.
Penu, JI. Cnannanuanu, JI. [Tactrepa. [IpoucxoxaeHne ;k1U3HU U aCTPOOUOJIOT USL.

OcHOBHBIE JTalbl HEOPraHUYECKOU DBOJIIOLUU. ITmanerapHas
(reosoruueckasi) HSBOJIONMS. XUMHUYECKas OJBOMIOLUMA. AOHUOT€HHBIA CHHTE3
opraHuyeckux BemniectB U3 Heopranuueckux. OmeiTr C. Mumnepa u I'. HOpm.
O6pazoBanue noaumepoB u3 MmoHoMepoB. Koanepsarnas runoresa A. 1. Onapuna,
runore3a nepBuyHoro OynboHa JIx. XonjelHa, reHeTrudeckas rumoreza [
Ménnepa. Pubosumer (T. Yek) um rumoreza «mvupa PHK» V. T'mnbepra.
dopmMupoBaHue MEMOPAH U BOSHUKHOBEHUE MTPOTOKIICTKH.

Ncropus 3emnn n metonsl €€ n3ydenus. MickonaeMmble OpraHu4ecKue OCTaTKU.
I'eoxpononioruss u e€ Meroabl. OTHOCHUTENbHAs W AOCOJIOTHAsE T€OXPOHOIOTHS.
['eoxpoHoIOruuecKas mKaja: 30Hbl, 3pbl, HEPUOJbI, STOXU.

HauvanbsHbie sTanel opranndeckor »sBoiarouuu. [logBiaeHne u 3BOIOLUA
NEPBLIX KIJIETOK. DBOJIOIUS MeTaboin3Ma. BO3ZHHUKHOBEHUE TMEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOMIEHKN KaK aHajor MepBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaproThl U 3yKapUOTHI.



[Ipoucxoxaenue 3ykapuot (CuMOMOreHe3). IBONIOIMOHHOE TPOUCXOKACHUE
BUpPYCOB. [IponcxoxneHue MHOTOKJIETOYHBIX OpraHu3MoB. BO3HUKHOBEHUHE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE€ 3Talbl ABOJIOLIMM BBICHIMX pacTeHuil. OCHOBHBIE apoMopdo3b
pacreHui. Bpixox pacrenus Ha cymy. IlosBieHue CIOpPOBBIX pAacTEHUU W
3aBoeBaHre uMU cymu. CeMmeHHble pacTeHus. [IponcxXokaeHHe IBETKOBBIX
pacTeHUMN.

OcCHOBHBIE€ A3Tambl SBOJIONHUHU KUBOTHOTO MHpa. OCHOBHBIE apoMop(do3b
KUBOTHBIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — IMOSIBIEHUE COBPEMEHHBIX
TunoB. IlepBbie XOpnoBbIe KUBOTHBIE. JKU3Hb B BO/E. DBOJIOIMUS MO3BOHOYHBIX.
[Tpoucxoxnenne ampuduit u pentwinii. [IporcxokneHne MIECKOMUTAIONUX U
ntull. [lpunnun kimrodeBoro apomopdosza. OcBoeHue OECIIO3BOHOYHBIMU U
MIO3BOHOYHBIMU KUBOTHBIMU CYLIU.

Pazutne xu3Hu Ha 3emie MO »paM U IEepUoAaM: apxel, MPOTEPO30il,
najaeo30M, Me3030i, kaliHo30i. OO0I11as XapaKTEpUCTUKA KIMMaTa U T€0JIOrMUYEeCKUX
npoueccoB. [losBaeHue U pacuBeT XapaKTEPHbIX OPraHU3MOB. YTIIe0Opa30BaHUE:
€ro yclIOBHUs U BIIMSIHUE HA Ta30BbIi cOCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPAHHUSI — 3KOJOITMYECKHE KPHU3UCHI mpouuioro. IIpuuunel u
CIENCTBUS MAacCCOBBIX BbIMHpaHH. COBPEMEHHBIM IKOJOTMYECKUH KPHU3HC, €TO
ocobenHoctu. [Ipobnema coxpanenus 6uopaznooOpasusi Ha 3emIie.

CoBpemeHHasi cucreMa opraHudeckoro mupa. [IpuHiumnel kinaccudukayuu
opranu3MoB. OCHOBHbIE CHCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

JdemoHcTpanuu

[Toptpetsr: @. Penn, JI. Cnannanuanu, JI. ITactep, . 1. Meunukos, A. U.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmumpr n cxeMbl: «Cxema ombita @, Penny», «Cxema onpita JI. ITactepa mo
U3YUYEHHIO CaMO3apOXKJIEHHs Xu3HW», «Cxema ombita C. Mwumiepa, I'. Opm»,
«JTampl  HEOPraHWYECKOW  »Bomonuu»,  «l'eoXpoHoOormyeckas  MIKanay,
«HauanpHble 3Tanbl OpraHUYecKoi 3BOMIONUNY, «CxeMa 00pa3oBaHUS DYKAPUOT
nyTéM cuMmbuorenesa», «Cucrema XuBOM mnpuponb», «CTpoeHHEe BUpYCay,
«Apomopo3bl  pacteHuid», «PuHHOQUTH), «OIHOKIETOYHBIE BOIOPOCIH,
«MHOrokseTouHble Bogopociam», «Mxwn», «llamoporaukn», «l'0o10ceMeHHbIE
pacteHus», «Opranbl UBETKOBBIX pACTEHUI», «CXemMa pa3BUTHS )KUBOTHOTO MUPa»,
«Apomop(do3sl KUBOTHBIXY, «[IpocTeitmmey, «Kumedanomnonoctaeie», «Ilmockue
yepBu», «Unenucronoruey», «PviOb», «3eMHOBOIHBIE», «lIpecMbIkaromecs,
«Itnupy, «Muekonuraromuey, «Pa3Butue xKu3HU B apXenucKon spey», «Pa3surue
JKA3HA B TMPOTEPO3OUCKOU 3pe», «Pa3BuThe XU3HM B MAJICO30MCKOU 3per,
«Pa3BuTHE KU3HU B ME3030MCKOMN 3pey», «Pa3BuTHe )XU3HU B KAaWHO30MCKOM 3pen,
«CoBpeMeHHas CUCTEMA OPraHUYECKOr0 MUpPay.



OOGopynoBanue: repOapuu pacTeHH pa3IMYHBIX OTAEIOB, KOJJICKIIMH
HACEKOMBIX, BJIQYKHbIE MpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOKHX, CKEJIEThl MO3BOHOYHBIX dKUBOTHBIX, Uy4€elia IITULL U 3BEPE, KOJJIEKIIUU
OKaMEHEJIOCTEeH, TOJIE3HBIX MCKOMAEMbIX, MYJSKA OpPraHUYECKHX OCTaTKOB
OpPraHU3MOB.

BupryanbHas nabopatopHasi padora «MoaenupoBanue onbIToB Musinepa—
IOpu 1o u3yueHunto abMOreHHoro CUHTE3a OPraHnYeCKUX COEAMHEHNUN B IEPBUYHON
atMocdepe».

JlaGoparopHasi pabdora «/I3ydyeHHMEe M ONHCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB.

IIpakTnuyeckas padora «l3yueHne OCOOEHHOCTEH CTpOEHHUS pacTeHUM
Pa3HBIX OTAEIIOBY.

IIpakTnyeckas padora «/3yyeHue ocOOEHHOCTEN CTPOEHUS MO3BOHOUYHBIX
KUBOTHBIX».

Tema 5. IIpoucxoxaeHue 4eJI0BEKa — AaHTPOIOI eHe3

Paznens! u 3anaun anTpononorud. MeToapl aHTPOIIOIOTHH.

CraHoBieHHE TPEACTABICHUN O IMPOUCXOXKICHUU 4YelIOBEeKa. Penurnosnsie
B0O33peHUsl. COBpEMEHHbBIE HAYYHbIE TEOPHUHU.

CxoacTBO YenoBeka ¢ KUBOTHBIMUA. CUCTEMAaTHYECKOE ITOJIOKEHHUE YEIIOBEKA.
CBuperenscTBa  CXOACTBA  YEIOBEKA  C  JKUBOTHBIMU:  CPaBHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTHYECKHE, (b13M0JI0T0-OMOXUMHUYECKHE,
noBegeHueckue. OTanums 4eloBeKa OT KUBOTHBIX. [IpsMOX0XIeHue U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3zBuTHE TOJOBHOTO MO3ra U BTOPOM CUTHAIBHOU
CHUCTEMBI.

JBrxyire cuibl (PakTopbl) aHTPOIIOreHe3a: OMOJIOrMYeCcKue, COlMaIbHbIC.
CooTtHolieHne OMOTOTHYECKUX U COIMAIIBHBIX (DAKTOPOB B aHTPOTIOTEHESE.

OcCHOBHBIE CTaJMM AHTPOIIOTeHe3a. PaHHHME uenoBEKOOOpa3HbIE 00E3bsHbBI
(MPOKOHCYJIBI) U paHHUE MOHTUJIBI — OOIIKE MPEIKU YET0BEKOOOPa3HbIX 00€3bsH U
JM0JIel. ABCTPAJONMUTEKH — ABYHOTHE NMPEAKHU JItoAe. YeloBek yMenbli, MepBbIe
V3TOTOBIIEHUA OPYAUM Tpyaa. YenoBek MpAMOXOIAIINT U IEPBBIA BBIXOT JIOIEH 32
npenensl Adpuku. Yenosek reinenb0eprekuil — o0l npegok HeaH 1epTaIbCKOro
YEJIOBEKAa M YEJIOBEKAa pa3yMHOro. YemoBEeK HEaHIEpPTaJbCKUW Kak BUJ JIIOJEH
XOJIOAHOTO KiuMMarta. YeloBEeK pa3yMHBbI COBPEMEHHOI'O THIIA, JEHUCOBCKUMN
YeIIOBeK, OCBOCHHE KOHTHHEHTOB 3a mpenenamu Adpuxu. [lameorenernka u
I1aJIEOr€HOMMKA.

DBOJIOLUS COBPEMEHHOTO 4enoBeKa. EcTecTBeHHBbI OTOOp B MOMYJISIHUAX
yenoBeka. MyTanMoHHBIN Tiporiecc U moiaumMopdusm. [lomynsiroHHbIE BOJHBI,
npeiid reHoB, Murpaius u «d(GQexkT ocHoBaTeNs» B MOIMYISAIUIX COBPEMEHHOTO
YEJIOBEKA.



Uenoseueckue pacel. [loHarue o pace. bonbliyde packl: €BpoOIeouIHas
(eBpasmiickas),  aBcTpajo-HerpoujHasi  (dKBAaTOpHAIbHAs]),  MOHTOJOHUIHAS
(a3uarcko-amepuKaHcKkas). Bpems W myTu pacceleHHsl 4YelloBeKa IO IUIaHETE.
EnuncTtBo  yenoBeuecknx  pac. HayuHas  HECOCTOATENBHOCTH  pacu3Mma.
[Ipucnoco6eHHOCTh YeoBEeKa K pa3HbIM  YCJIOBHUSIM OKPYXKAlOLIEH Cpejbl.
Bnusnue reorpadudeckoit cpessl U Aperida reHoB Ha MOPQPOTOTHUIO U (PU3NOIIOTHIO
YEJI0BEKa.

MeXIUCIUIUIMHAPHBIE ~ METOABl B (U3HYECKOW  (OMOJIOrMYecKoit)
AHTPOIOJIOTUHU.  DBOJIIOLIMOHHAS ~ AHTPONOJIOTUST M TAJE€OAHTPOIOJIOTUs
YEJIOBEYECKUX MOMYJISIui. buoconuanbHble UCCIAENOBAaHUS MPUPOAbI YEIIOBEKA.
HccnenoBanre KOIBOTIOMUH OUOIOTHIECKOTO M COIUATBLHOTO B YEITOBEKE.

JdemoHcTpanuu

[Toprpeter: Y. HapBun, JI. JIuku, A. . Porunckui, M. M. I'epacumos.

Tabnuiel u cxembl: «MeTObI aHTPOTIOIOTUNY, «[ OJIOBHOW MO3I UEIOBEKaY,
«YenoBekooOpa3Hubie 00€3bsHBI», «CKeleT dYeloBeKa M CKeleT IIHMIIaH3ey,
«PynMMEHTHI U aTaBU3MBI», «JIBUXKYIIUE CUITBI aHTPONOT€HE3ay, « IBOJIIOIMOHHOE
OpPEBO  YelOBEKa», <«ABcTpainonuTexk», «YemoBek  ymenslit»y, «Yenosek
npAMOXOIAIINY, «JleHncoBckuil yenoBek» «Heannepranpub», «KpoMaHbOHIIBIY,
«Ipenku yenoBekay, «ITanbl 3BOIIOLMU YETOBEKa», «Pachl UeT0BEKay.

OOGopynoBaHue: MYJSDKM — OKaMEHENIOCTeH, TMpeAMETOB  MaTepualibHOM
KYJIbTYpbl TIPEAKOB 4eJIOBeKa, penpoaykuuu (portorpadum) KapTuH C
MUGDOJIOTUIECKUMUA U OUOJEHCKUMU CIOKETaMU TPOUCXOXKJICHUS 4YeJIOBEKa,
dboTorpadun HaX0IOK UCKOMAEMbIX OCTAaTKOB YEJIOBEKA, CKEJIET YEIOBEKa, MOJIEIb
yepera 4elnoBeKa 1 Yyepera MMITaH3€, MOJIENIb KUCTH YE€JIOBEKA U KUCTH IIIMMITAH3E,
MOJIEJIM TOPCa MPEAKOB YEJI0OBEKa.

JladopaTopHasi padora «l3yueHne ocoOeHHOCTEH CTpPOCHHUS CKeleTa
YEJIOBEKA, CBSI3AHHBIX C MPSAMOXO0KIACHUEM).

IIpakTuyeckas padora «3yueHue SKOJOTMUECKUX aanTaluid YEI0BEKa.

Tema 6. JkoJjiorusi — HayKa O B3aUMOOTHOIUICHHUSAX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM € OKPYIKAKOLIEH cpeaou

3apoxneHue u pazButhe skonoruu B Tpynax A. 'ymOonbara, K. @. Pynee, H.
A. Cesepuona, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3ngensl u 3amauu
sKoJ0ruu. CBs3b KOJIOTUU C APYTUMHU HayKaMHU.

Meroasl skonoruu. IlonmeBbie HaOMOIEHHS. DKCHOEPUMEHTHI B 3KOJIOTHUH:
OpUpOAHbIE UM JlabopaTopHble. MoAenupoBaHWEe B HKOJIOTMM. MOHUTOPUHT
OKpY’Karolel cpeibl: JIOKAIbHBIN, peruOHATBHBIN U TJI00aTbHBIM.

3HaueHUEe DOKOJOTMYECKUX 3HAHWUW i1  YeJOBEeKa. KOJIOTMYECKOe
MHPOBO33PEHUE KaK OCHOBA CBSI3€W 4YeloBe4ecTBa ¢ mpupoaor. @opmupoBaHue
AKOJIOTUYECKOMN KYJIbTYPbI U 3KOJIOTUYECKOW TPAMOTHOCTH HACEJICHUSI.



JemoHcTpanumn

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

Tabmumel 1 cxembl: «Pa3gensl skomorumy», «Metoanl skoiorum», «Cxema
MOHUTOPHHTA OKPYXKAOIIEN CpENbD».

JlaGopaTopHasi pabora «3yueHne METO/I0B AKOJIOTUYECKHUX
VICCIIEIOBAHUI.

Tema 7. Opranu3msl u cpeaa oOMTAHUS

Dkonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH X aencTBus. Knaccudpukarms
AKOJIOTHYECKUX (DaKTOpPOB: aOUOTUYECKHE, OMOTHYECKHUE, aHTpororeHHsie. O0mme
3aKOHOMEPHOCTH JEHCTBUS 3Koiorudeckux ¢akropos. IlpaBuno munumyma (K.
Mnpenrens, 0. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBI.

AlGuotnueckue ¢aktopsl. CBeT Kak nsKkonorudeckuit ¢dakrtop. JleicTBue
pPa3HBIX YYaCTKOB COJIHEYHOIO CHEKTpPa Ha OPraHU3Mbl. DKOJIOIMYECKUE TPYIIIBI
pPaCTeHMI M JKMBOTHBIX II0 OTHOWIEHWIO K cBeTy. CHrHajgbHas pojib CBETA.
doTonepuoanusM.

Temmneparypa kak dkojorudeckuii ¢akrop. JleiicTBue TemmepaTypbl Ha
opraHus3Mbl. [IOMKWIIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Brnaxnocth kak skosnormdeckuit ¢daxkrtop. IlpucrmocoOneHuss pacTteHuUd K
nojiepKaHuio BoAgHoro OanaHca. Knaccudukanuss pacTeHUH MO OTHOLIEHUIO K
Boze. [Ipucrnocobnenus )KMBOTHBIX K U3MEHEHHUIO BOAHOIO PEXUMA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHAs,
ryOMHHAs ~ TOJIOYBEHHAas, BHYTpUOpraHu3MeHHas.  DuU3uUKO-XuMUUYECKUE
0COOEHHOCTH cpesl 00uTaHusl opranu3moB. [Iprcnoco6ienns opraHu3MoB K KU3HU
B Pa3HbIX cpeaax.

buonoruueckue putmbl. BHemmHue u BHyTpeHHUE pUTMBL. CyTOYHBIE H
roJu4yHble PUTMBL. [IpUCIIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCJIOBUH JKU3HU.

XKuznennsie popMbl opranu3moB. [lousarue o )xu3HeHHoM popme. JKu3HEHHbIE
(GbopMBbI pacTeHMil: JepeBbs, KYCTapHUKH, KYCTapHUUYKH, MHOTOJIETHHE TpaBbhl,
ofHoNeTHHE TpaBbl. JKu3HeHHBIE (OPMBI )KUBOTHBIX: THUIPOOMOHTHI, T€OOMOHTHI,
a’poOrOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buornueckue daxkTopsl. Bunbl OMOTHYECKHX B3aUMOACHCTBUI: KOHKYPEHIUS,
XUIIHUYECTBO, cuMOKM03 U ero Gopmbl. [lapazutusm, xoomepaiusi, MyTyalusM,
KOMMEHCAIU3M (KBapTUPAHTCTBO, HaXJICOHUYECTBRO). Herpoduueckue
B3auMoJielicTBusl  (Tommueckue,  Qopudeckue, (¢abpuueckue). 3HAUCHHUE



OMOTHYECKUX B3aMMOJCWUCTBUIM JIJIsi CYIIECTBOBAHUS OpPraHU3MOB B Cpefe
obutanus. [IpuHIMI KOHKYPEHTHOTO UCKIIFOUEHUS.

JdemoHcTpanuu

Tabmuupl 1 cxeMbl: «Okonorudyeckue (GaxTopb», «CBETOBOM CHEKTpPY,
«IKOJIOTUYECKHE TPYIIIBI JKUBOTHBIX IO OTHOLIEHUIO K CBETY», «TErnoKpoBHbIE
KUBOTHBIE», «XOJIOIHOKPOBHBIE JKUBOTHBIE», «DHU3MOIOrMYECKUE aaanTauuu
KHUBOTHBIX», «Cpeapl oOWUTaHUS OpraHu3MoOBY», «buomornyeckue pUTMBIY,
«KuznenHble popmbl pacTeHUil», « Ku3HeHHbIE (POPMBI JKUBOTHBIX», « IKOCUCTEMA
IIMPOKOJIUCTBEHHOI'O JIECay, «IJKOCUCTEMA XBOMHOro jeca», «llemn nuranus»,
«XUIITHUYECTBOY, «[Tapazutuzmy», «KoHKkypeHIus», «CumOmo3y,
«KoMMeHcanusm».

OOGopynoBaHnue: repOapuu pacTeHUN U JKUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIMSIHUIO PAa3JIM4YHBIX SKOJIOIMYECKHX (DakTOpoB, repOapuu CBETOIHOOMUBBIX,
TEHENOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUMN, CBETOJIIOOMBBIC, TEHENIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHHsI, repOapuu U KOJJIEKIIUU TEIUIONIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX pPAaCTEHUM, Uydena NTHULl U 3Bepel, repdapun
pacTeHuid, OTHOcALMXCs K rurpoduram, kcepopuram, mMe3opuTam, KOMHATHBIE
pacTeHUs JaHHBIX IPYII, KOJJIEKIUU XKUBOTHBIX, OOUTAIOIIUX B Pa3HBIX Cpenax,
repOapu M KOJUIEKIIMM pAaCTEHUHM M IKUBOTHBIX, OOJAaJAOMIMX YepTaMu
OPHUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSAM YCIOBUM KU3HMU, repOapuu u
KOJIJIEKIIUM PAaCTEHUN M JKUBOTHBIX PA3JIMYHBIX YKU3HEHHBIX (OpM, KOJIEKLIUU
KUBOTHBIX, YYaCTBYIOILUX B Pa3JINYHBIX OMOTUYECKUX B3aUMOJICHCTBUSX.

JlabopaTopHass pabGora «BbIsiBIeHHE MPUCIOCOOJICHUNH OPraHU3MOB K
BIIMSIHUIO CBETA».

JlaGopaTtopnass palGora «BblBleHHE NPUCIIOCOOIEHUM OpPraHU3MOB K
BJIUSTHUIO TEMIIEPATYPhD».

JlabopaTtopHasi paboTa «AHaTOMUYECKHE OCOOCHHOCTH PACTEHUI M3 Pa3HBIX
MECT OOUTaHUS.

Tema 8. Iko10rusi BUIOB M NOIMYJIAMH

OKOJIOTUYECKHE  XapaKTEPUCTUKH  IOMYJIALHH. [Tonynsauma  Kak
Oounonornyeckas cucrema. Poinb HEOTHOPOAHOCTH cpeabl, (PU3NUECKUX O0aphepoB U
0COOEHHOCTEN OMOJI0ruu BUIOB B (POPMUPOBAHUU IMPOCTPAHCTBEHHOM CTPYKTYpHI
nomyisauuid. OCHOBHBIE IOKAa3aTeNW IMOMYJSLUU: YHUCIEHHOCTh, IUIOTHOCTS,
BO3pacTHAasT W TMOJOBasg CTPYKTYpa, POXKAAEMOCTb, IIPUPOCT, TEMII pOCTa,
CMEPTHOCTbH, MUTPALIUS.

OKonoruyeckass CTpykrypa nomyisanud. OLeHKa YMCIEHHOCTH IOIYJISLUU.
JIluHaMKKa HONyJsiuuyA U €€ peryysnusa. bUoTHYecKui IMOTEHLIHAN IOIYJISALHUH.
MopenupoBanue JUHAMHUKHU NMONMysAnud. KpuBblie pocTa YMCIEHHOCTH MTONYJISLUN.
KpuBble BbDKMBaHUA. Perynsiuus YUCIEHHOCTH NOMNYJSALMHA: poiib (PAKTOpOB,



3aBUCSIINX U HE 3aBUCSAIIUX OT TUIOTHOCTU. DKOJIOTMYECKHUE CTPATEruu BUIOB (I- U
K-ctparerun).

[Tonsitue 00 sKonormyeckoil Humie Buaa. MecrooOutanue. MHoromepHas
Mozenb dkonorndeckon Humm Jx.M. XatumHcona. Pa3zmepsl skosormueckon
HuiM. [loTeHnuanbHas U peaiu3oBaHHas HULIH.

Bun kak cucrema mnomynsuuid. Apeanbl BUIOB. BHUIBI M HUX JKU3HECHHbIE
CTpaTeruu. JKOJIOTNYECKHE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TMOBEAEHUS M MUIPALMA KUBOTHBIX. buonmornueckue
WHBA3UU YY>KEPOJHBIX BUIOB.

JdemMoHcTpanuu

[Toptper: Jx. 1. XatunHCOH.

Tabmuupl M cxembl: «DKOJIOTMYECKUE XapaKTEPUCTUKU MOMYJISLUN,
«IIpocTpaHCTBEHHass  CTpyKTypa mnomyisiqum», «Bo3pacTHele  nupaMujibl
nonyaaun», «CKOpPOCTb  3aCelIeHUs IMOBEPXHOCTH 3€MJIM  PAa3JIUYHBIMU
opranuzMaMm», «Mogenb s3kosorndeckort Hummu Jlx. M. Xatunaconay.

OG6opynoBaHue: repOapuu pacTEHUM, KOJIJIEKITUN KUBOTHBIX.

JlabopatopHnas padora «IIpucnocoOneHust CEMsiH paCTeHUM K pacCeIeHUIo».

Tema 9. Iko10rus CO00IECTB. IKOJOTHYECKHE CUCTEMBbI.

CooOmectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBa3M MeExIy
OpraHu3MaMu B OHOLEHO3€.

Okocuctema Kak oTkpbiTas cuctema (A. k. Tencnu). OyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B JKOCHCTEME: MpPOJYLEHThl, KOHCYMEHTbI, PEIyLCHTHI.
Tpopuueckue ypoBHu. Tpoduueckne unenu u cetu. AOHOTHUECKHE OJOKH
skocucteM. [1ouBbl ¥ Wbl B 3KOcUcTEMax. KpyroBopoT BelecTB U MOTOK SHEPTUU
B OKOCHCTEME.

OcHOBHBIE IOKA3aTENU IKOCUCTEMBI. bromacca u mpoayKiys. DKOJIOrHYECKHe
NUpaMUIbl Yucel, OMoMacChl U SHEPTUU.

Hunamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HamnpaBnenHsie 3aKOHOMEpHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuunbie U
BTOPUYHBIE CYKIIECCMM W HX TMPUYUHBL. AHTPOIOIE€HHbIE BO3JCUCTBUS Ha
cykueccuu. KnumakcHoe coobuiectBo. buopaznooOpasue u moHOTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYUBOCTH COOOILIECTB.

[IpuponHbIe 3KOCUCTEMBL. JKOCUCHEMbL 03ED U peK. DKOCUCEMbl MOpeU U
oxeanog. IKkocucmemvl MyHOp, 1€Co8, Cmeneu, nyCmbitb.

AHTpOIIOreHHbIE 3IKOCUCTEMBL. ATrposkocucTema. ArpoueHo3. Pazmuums
MEXIy AaHTPOIIOI€HHBIMU U IPUPOJIHBIMHU 3KOCUCTEMAMM.

VYpOoskocuctempl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
dnopa u dayna. CunanTponmzaiusi Topojckoil QayHbl. buomorudeckoe wu
XO035IUCTBEHHOE 3HaYEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBHUI OPraHU3MOB B
IKocHucTeMax. Poib Kackaonozo 3gghexma u 8U008-30UDPUKAMOPOS (KIAIOUEBbIX
6U008) 6 pyHKYUOHUposaHuu dxocucmem. IlepeHOC PHEPTUU U BEIIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOIMYJISIIUI U SKOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3/ICHCTBUH.

Mexanuzmvl 6030eticmaus 3a2psi3HeHUll PA3HbIX MUNO08 HA CYOOPCaAHUZMEHHOM,
OpP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VPOBHAX,  OCHOGbL
9KON02UYECKO20 HOPMUPOBAHUSL AHMPONOSEHHO20 6030elicmaus. MeTomonorus
MOHHMTOPHHTA €CTECTBEHHBIX U aHTPOIOTCHHBIX SKOCHCTEM.

JdemMoHcTpanuu
[Toptper: A. JIx. Tencnu.
Tabmuupt u  cxembl:  «CTpykTypa  OuomeHos3a»,  «DKocucTeMa

MIMPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMa XBOWHOro Jyecay, «DyHKIHOHAIbHbIE
TPYIIIBI OPraHU3MOB B SKOcHUcTeMe», «KpyroBopoT BelecTB B 3kocuctemey, «llenu
nuTaHus (MacTOWIHAs, JETpPUTHAs)», «DKOJOTHYECKas MHUpaMHUaa YHCE,
«QKonoruyeckas nupamuja Ouomacchl», «IKOJOrMYecKas Mupamuia SHEPTrUn»,
«O0pazoBanue 6onotay, «IlepBuunas cykieccusi», «BoccTtaHoBlieHHEe Jieca Mocie
noxkapay, «JKOCUCTEMa 03epay», «ArpoleHo3», «KpyroBopoT BemecTB U IMOTOK
SHEPruu B arpoueHo3e», «lIpumepsl ypOoskocuctem».

OO6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydelia NTHUIl U
3Bepeil, repOapuu KyIbTYPHBIX U TUKOPACTYIIUX PACTEHHM, aKBApUyM KaK MOJIEThb
9KOCUCTEMBI.

IIpakTnyeckas padora «3ydyeHue u onucanue ypo03KOCHCTEMBI».

JladbopaTopHass pabGora «/3yueHune pazHOOOpa3us MEITKHX IOYBEHHBIX
YJICHUCTOHOTUX B PA3HBIX IKOCUCTEMAX).

IKCKypeusi «DKCKYpCHUsl B TUIUYHBIN OmoreoreHo3 (B nyOpaBy, Oepes3HsiK,
€JIbHUK, Ha CyXO/0JbHBIN WX MMOMMEHHBIN JYT, 03€p0, O0I0TO)».

IKCKypcusi «IKCKYpCUsS B arpodKOCUCTeMy (Ha TMoje WM B TEIUIMYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riodanbHas IKOCHCTEMA

buochpepa — oOuiennanerapnas o0osiouka 3emiid, A€ CYUIECTBYET WU
CyIlleCTBOBaJa kKU3Hb. PazBuTue npeacraBieHuii o ouocdepe B Tpyaax . 3rocca.
VYuenue B. . Bepnanckoro o 6uochepe. O6nactu 6mochepst u e€ coctan. XKupoe
BeIIeCTBO Onochepst u ero PyHKITHH.

3aKOHOMEpPHOCTH cyliecTBoBaHusl Onocdepbl. OcodeHHOoCcTH OMocdepbl Kak
ri00aIbHOM 3K0cUCTeMBbI. JMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBoporsl
BEIIECTB U OMOT€OXMMUYECKHE IIUKIIBI (Yriiepoa, a30ta). PUTMUYHOCTD SIBJICHUI B
ouocdepe.



3oHanbHOCTH Onochepsl. [TousaTue o 6uome. OCHOBHBIE OMOMBI CYIIIH: TYHPA,
XBOMHBIE Jieca, CMENIaHHbIE W IIMUPOKOJHUCTBEHHBIE JIECA, CTENU, CABAHHBI,
MyCTBIHU, TPOITMYECKHE JIECA, BBICOKOTOphs. KiimMar, pacTUTENbHBIN U KUBOTHBIN
MUp OMOMOB CyIIU.

Crpykrypa U QYHKIIMS )KUBBIX CUCTEM, OIICHKA UX PECYpPCHOTO MOTEHIIUAJIA U
ouocdepHbIX QPYHKIUH.

JdeMoHCcTpanuu

[Toptpersr: B. W. Bepranckuii, O. 3rocc.

Tabmunpl u cxembl: «['eochepnr 3emnu», «KpyroBopoT azora B MPUPOAEH,
«KpyroBopor yrinepoga B mpupone», «KpyroBopor kuciopoga B MpUPOIE»,
«Kpyroopot Boasl B mpupozae», «OcHOBHbIE OMOMBI cymmy, «Kinmarnueckue
nosica 3emnm», «Tynapay», «Taitra», «CMmemanubiid jiecy», «IIIMpOKOIUCTBEHHBIN
necy, «Crenpy», «CaBanHay, «llycTbiHay, « Tponnueckuii gecy.

OO6opynoBanue: repbapun pacTeHHUI pa3HbIX OMOMOB, KOJUIEKITUHN KUBOTHBIX.

Tema 11. YestoBek M OKpyKa0OImIas cpeaa

OKOJIOTUYECKHE KPU3UCHI M HMX NPHUYAHBL. BoO3neiCcTBUE YEIOBEKa Ha
o6uocdepy. 3arps3HeHue BO3AyIHON cpeibl. OXpaHa BO3/lyXa. 3arpsi3HeHrEe BOJTHON
cpenbl. OxpaHa BOAHBIX pecypcoB. PaspymieHune mouBbl. OXpaHa IMOYBEHHBIX
pecypcoB. M3meHnenue kimnmara.

AHTpPONIOTEHHOE BO3JIEMCTBHE HA PACTUTEIBHBIM U )KMBOTHBIN Mup. OXpaHa
PacCTUTENBHOTO U >KMBOTHOTO Mupa. OCHOBHBIE NPHUHIUIIBI OXPAHBI MPUPOJIBI.
Kpacasie kHuru. OcobGo oxpansemble mpupoganbie Tepputopuu (OOIIT).
Boranndeckue caipl ¥ 300J10THYECKUE TTAPKH.

OCHOBHbBIC TPUHIUIIBI YCTONYMBOIO PA3BUTHSI UYEIOBEYECTBA U TMPUPOJIBI.
PanvonanbHOe  MPUPONONONB30BAaHME M COXpAaHEHHE  OMOJIOTHYECKOTO
pazHooOpasust 3emin. OOImMe 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJOTHYSCKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €ro0 BEPOATHBIE MOCIIEICTBUS.

Pa3Butne METOIOB MOHUTOPUHTA Pa3BUTHUSI OMACHBIX TEXHOT'CHHBIX
npoueccoB. CucmemHuvie ucciedo8aHus nepexooa K pecypcocoepezaroujeii u
KOHKYPEeHmMOCNnocoOHol aHepeemuke. buonozuueckoe pasnooodpasue u 6uopecypchwi.
Hayuonanvuvie ungopmayuonnvie cucmemsol, obecneuusarowjue O00CmMyn K
ungopmayuu nO COCMOAHUIO OMOENbHbIX 6U008 U 3Kkocucmem. (OcHoBbl
sKopeadburumayuu Kocucmem U Ccnocooos 060pvoOLl ¢ OUONOBPENCOCHUSMUL.
Pexoncmpykyus mopckux u Ha3emMHbIX IKOCUCEM.

JdemoHcTpanuu

Tabnuubel u cxembl: «3arpsizHeHue arMochepbi», «3arps3HeHue ruapochepb,
«3arpssHenue nouBb», «[lapHukoBbiit addhexT», «Oco00 oXpaHseMble IPUPOTHBIC
TeppUTOpUn», «Mojienu ynpaBiasieMoro Mupay.



OGopynoBanue: (ororpaduu oxpaHsSEMbIX PACTCHHN M KUBOTHBIX KpacHoi
kHuru Poccuiickoit @enepanuu, KpacHol KHUTH peruoHa.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yibTaTaM OCBOCHHUS
00yJaromMMUMHUCS TPOrpaMM CpeaHero oO0Imero oOpa3oBaHUsS: JIMYHOCTHEIC,
METaInpeMETHbIEC U MPEIMETHBIE.

B cTpykType MMYHOCTHBIX Pe3yIbTaTOB OCBOSHHUS MPOrpPaMMBbI IO OUOJOTUH
BBIJICJICHBI CJIEAYIONIUE COCTABIIAIONIME: OCO3HAHUE O0YUYaIOIIUMUCS POCCHICKOM
rPaXIAaHCKON HIEHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSATEIbHOCTH
U CAMOONPENEIEHUI0, Haiuuyue Mmomusayuu K OOYYEHUIO  OHOJIOruH,
yenenanpaegiennoe paszeumue BHYTPEHHUX YOEXKIEHUM JUMYHOCTH HA OCHOBE
KJIFOUEBBIX IICHHOCTEW U HCTOPUUECKUX TPATUIUN pPa3BUTHUS OHOIOTHYECKOTO
3HAHMUSI, 20MOBHOCMb U CNOCOOHOCMb O0YUYAIOIIHNXCA PYKOBOJICTBOBATHCS B CBOECH
JESATETbHOCTU I1[€HHOCTHO-CMBICTIOBBIMU ~ YCTAHOBKAMH, NPUCYIIUMU CHUCTEME
OMOJIOTMYECKOro 00pa30BaHusl, HAIUYUEe NPABOCOZHAHUS FKOIOTMUECKOU KYJIbTYPBHI,
CnocoOHOCMU cmMagums NENU U CTPOUTD KU3HEHHBIE TIIaHBI.

JIM4HOCTHBIEC PE3YIIBTATHl OCBOCHUS ITPOTPAMMBI 110 OMOJIOTHH IOCTUTAIOTCS B
€AUHCTBE Y4YeOHOM U BOCMHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMU POCCUMCKUMH COIUOKYJIBTYPHBIMHU, UCTOPUUECKUMU U JTyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE IMpaBWIaMU U HOPMaMU
MOBEJCHHUSI W CIIOCOOCTBYIOT TIPOIECCaM CaMOITO3HAHMSI, CAMOBOCIIMTAHHS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTU3MA U
YBXKECHHUS K 3aKOHY M IPABOIOPSAAKY, YEIOBEKY TPyAAa U CTApLIEMY IMOKOJIEHHUIO,
B3aMMHOTO YBa)KEHHUsS, OEPEKHOTO OTHOIICHHUS K KyJIbTYPHOMY HACIEIUI0 U
TpaJulUsIM MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuiickon Penepanuu, Opupoae u
OKpYXKarolIeH cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUA YyuyeOHoro mnpeamera «buonorus»
JIOJIKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTH 00YUYaOIIUXCS PYKOBOJICTBOBATHCS
chOopMUPOBAHHOW BHYTPEHHEH MO3ULMUEN JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXJICHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM [EHHOCTSIM POCCHICKOT0o O0OIIEeCTBa, PaCUIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JAEATEILHOCTA B MPOLIECCE peain3allii OCHOBHBIX HaIpPaBICHUN
BOCIIUTATENIbHOU JIESITEIbHOCTH, B TOM YHCII€ B YaCTH:

1) rpa:ka1aHCKOTro BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOMN MO3ULIMU 00YUaIOIIErocsl KaK aKTUBHOT'O U
OTBETCTBEHHOI'0 WIEHAa POCCUMCKOro OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00513aHHOCTEH, YBaAXKEHHUE 3aKOHA
U TIPaBOMOPSIIKA;



TOTOBHOCTb K COBMECTHOM TBOPYECKOW JIEATEIBLHOCTH NP CO3/IaHNU YUEOHBIX
NPOEKTOB, pEIIEHWH Yy4EeOHBIX U TO3HABATENbHBIX 3a/1a4, BBIMOJIHEHUU
OMOJIOrMYECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UILIMIO IO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €E;

YMEHHE YUYUTHIBATh B CBOHMX JEHCTBHUSIX HEOOXOAMMOCTb KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIIOJEH C Pa3HbIMU YOCXKICHUSIMU, KYyJIbTYPHBIMU LIEHHOCTAMU U
COLIMAJIHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOLIECCE COBMECTHOI'O BBITIOJIHEHUS
y4eOHBIX, T[O3HABATENbHBIX M HCCIENOBATEIbCKUX 3a7a4, YBAKHUTEIBHOTO
OTHOILIEHUSI K MHEHHMIO ONIOHEHTOB TMpPH OOCYXIECHUU CIOPHBIX BOIPOCOB
OMOJOTMYECKOT0 COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESATENbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMSA

c(hopMHUPOBAHHOCTH POCCUHCKOM IpakIaHCKON MISHTHYHOCTH, TaTPUOTU3MA,
YBa)XEHUS K CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH repesa PonuHoM, ropaoctu
3a CBOM Kpail, cBO0O PoauHy, CBOM S3BIK M KYJBTYpY, MPOIUIOE W HACTOSLIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K IPUPOJAHOMY HACIEIUIO U MaMATHUKAM IPUPOJIBI,
JTOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCUHCKUX Y4YEHBIX B CTAHOBJIEHUE W
pa3BuTHE OWOJOTUM, TOHMMAaHUS 3HA4YCHHUS OWOJOTUU B TO3HAHHH 3aKOHOB
OPUPO/BI, B dKU3HU YEJIOBEKA U COBPEMEHHOI'O O0OIIECTBA;

ueiiHas yOeXIE€HHOCTb, TOTOBHOCTh K CIY)KEHHIO W 3ammure OTedecTsa,
OTBETCTBEHHOCTH 32 €ro Cyab0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUA:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUMCKOrO HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO TTOBE/ICHMSI;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B TOCTPOEHUE YCTONYUBOrO OyAYILIEro;

OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POJIMTEIISIM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPUHATHS LIEHHOCTEH CEMEHHOM JKU3HU B COOTBETCTBUU C
TpaaulusiMu Hapo1oB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKJIIOYAsh ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOLICHHIH;

NOHMMaHUE 3MOLIMOHAIBHOI O BO3JEHCTBHUS KUBOU IPUPOABI U €€ [IEHHOCTH;



TOTOBHOCTh K CAMOBBIPOKEHUIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMJICHUE
NPOSIBIIATH Ka4eCTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro Bocnutanusi, (OPMHUPOBAHMS KYJLTYPbl 30POBbS H
3MOIMOHAJIBLHOIO 0JIaromoJIy4ns:

MOHUMAaHME U peaau3alius 3J0pOBOro U 0€30MacHOro o0pasa KU3HH (310pOBOE
nUTaHue, COOJI0IEHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCHUPOBAHHBIN PEXKUM
3aHATUM W OTHbIXa, peryispHas (Qu3nyeckas aKTUBHOCTH), OEpeKHOrO,
OTBETCTBEHHOT'O U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY U
TICUXUYECKOMY 3/I0POBBIO;

NOHUMAHHE 1EHHOCTH MNPaBWJI HWHIUBUAYAIBHOTO U  KOJJIEKTUBHOI'O
0€30MacHOr0 MOBEICHUS B CUTYAIIUAX, YTPOKAIOIIUX 37J0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TMOCIEICTBUI M HEMPHUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOIeHUs
AJIKOTOJIsI, HAPKOTUKOB, KypEHUs);

6) TPy10BOr0 BOCIUTAHMS:

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

TOTOBHOCTh K AKTUBHOW MESTEIHHOCTH TEXHOJOTMYECKOW U COLMAIBHOM
HAIPABJIEHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJTHATH TAKYIO JI€ATEIbHOCTB;

MHTEpPEC K pa3IuuHbIM cepam npodecCHoHaIbHON JeATeTbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaylied mnpodeccud U Pean30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

TOTOBHOCTh W CIOCOOHOCTHh K OOpa3oBaHMIO W CaMOOOpa30BaHUIO Ha
MPOTS)KEHUU BCEU KU3HU,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS S

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHHE K MPUPOE KaK UCTOUHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIlECTBOBAHUSI;

MOBBIIIICHUE YPOBHS OKOJIOTHYECKOM KYyIbTYpHl: TPHOOPETCHHE OIBITA
IUIAHUPOBAHUS TOCTYNMKOB W OIEHKM UX BO3MOXHBIX TIOCJIEACTBUN ISt
OKpYXKalollen Cpe/ibl;

OCO3HAaHHE TJI00aTBHOTO XapaKTepa IKOJOTMYECKUX MpoOjeM W MyTed ux
pernieHus;

CIIOCOOHOCTbH UCIOJIb30BaTh MPUOOpETaEMbIe TPU U3YUEHUN OMOJIOT UM 3HAHUS
U yMEHUS TP  pEIIeHHH MpoOJieM, CBSI3aHHBIX C  PAIlMOHAJIBHBIM
OPUPOJONOIB30BAHMEM  (COONIOJICHHE  MpaBWI  MOBEIEHUS B  MPHUPOJIE,
HAIIPaBJICHHBIX HA COXPAHEHUE PABHOBECUSI B DJKOCHUCTEMAaX, OXpaHy BUJIOB,
IKOCHUCTEM, OHochephl);

AKTUBHOE HEMPHUSTHE IEUCTBUN, IPUHOCSIIAX BPEJ OKPYKAIOIIEH TPUPOTHON
cpele, yMEHHE MPOTHO3UPOBATh HEOJIATONPUSTHBIE YKOJIOTUYECKUE TOCIEICTBHS
npeAnpUHUMAEMbIX JEHCTBUM U IPEAOTBPAIIATh UX;



HAJIUYHME PAa3BUTOrO SKOJOTMUECKOTO MBIIUICHUS, IKOJIOTHYECKON KYJIbTYPHI,
OTIbITa TSI TENbHOCTU HKOJIOTUYECKOM HAIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IMO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAJIBHOUN
MPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOUN NIEATEIIbHOCTH SKOJIOTMYECKON
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHA HAYKM M OOIIECTBEHHOM MPAKTHUKH, OCHOBAHHOTO Ha JUAjore
KYJbTYp, CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJMUKYJIBTYPHOM MHPE;

COBEpPIIECHCTBOBAHUE SI3BIKOBOM M YWTATEIbCKON KYJIbTYpPhl KaK CpEICTBA
B3aUMOJEHCTBUS MEXAY JIOJAbMU U MTO3HAHUS MUPA;

NOHUMaHHE CcrnenuUuKd OHOJOTMM KaK HayKH, OCO3HaHMs €€ poJiu B
(GbopMHUPOBAaHUU PALMOHAIBHOIO HAYYHOT'O MBIIUIEHUS, CO3JaHUU 1IETOCTHOrO
Npe/ICTaBlIeHUss 00 OKpY)KAIOIIeM MHpE KaK O €IMHCTBE IMPHUPOJbI, YeJIOBEKa U
o0IecTBa, B IMO3HAHWHM TPHUPOMAHBIX 3aKOHOMEPHOCTEH W PEIICHHH MpoOIeM
COXpaHEHUS TPUPOTHOT'O PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMU JII COBPEMEHHOW IMBUIIM3ALINMU:
oOecrieyeHus: HOBOI'O YPOBHS DPAa3BUTHUS MEIUIIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh pPECypcHbIE NPOOJEMBbI  Pa3BUTHS
YeJIOBEYECTBA, MOUCKA MYTEeW BhIXOJa U3 TIIO0ATBHBIX AKOJOTMUECKUX MPOOIeM U
o0OecrieyeHusi  Mmepexojla K  YCTOMYUBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAaH/IAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUU OWOJOTMYECKUX 3HAHUU B IENSIX
MOBBIILIEHUS OO0IIe KyJIbTYpbl, €CTECTBEHHO-HAy4YHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAILHOW TPAMOTHOCTU OOydarommxcs, GopMupyeMoi
IpU U3yYEHUU OMOJIOTHH;

MOHUMAHHE CYITHOCTH METOJIOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH UCIOJb30BaTh TMOJy4yaeMble 3HaHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUI OKPYXAIOIIEr0 MUpa U MPOUCXOJAIINX B HEM MU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOUEHUSI HAa OCHOBE HAayudHbIX (DAKTOB H
UMEIOIIUXCS JaHHBIX C IeJIbI0 TIOTYYEeHUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENIHO MCMOIb30BaTh OMOJIOTUYECKUE 3HAHUS IS
penieHus npooJieM B peaibHbIX )KU3HEHHBIX CUTYaIUsIX;

OCO3HAHUE IIEHHOCTH HAYYHOU JAESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
POEKTHYIO M UCCIEA0BATENbCKYIO ACSITEIbHOCTh HHAUBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa3OBaHUIO |
caM000pa3oBaHNI0, K aKTUBHOMY IOJYYEHUIO HOBBIX 3HAHWW TO OHWOJOTHU B
COOTBETCTBHH C KM3HCHHBIMHU MOTPEOHOCTSIMH.



METAINIPEAMETHBIE PE3YJIBTATDI

MeranpenMeTHbie pe3yybTaThl OCBOCHUSI y4eOHOro mpeaMera «buomaorus»
BKJIIOYAIOT: 3HAYuMble M1 (OPMUPOBAHMS MHUPOBO33PEHUS OOYUYaAIOITUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIEC) OOIEHAYUYHbIE TOHITHUS, OTpaKaroIIne
[IEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHenu(UKy METOJ0B TO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIEeCTBO, PHEPTHUs, SIBICHHUE, MPOIIECC,
CHUCTeMa, Hay4HbIA (paKT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
uccleloBaHue, HaOII0/IeHNE, U3MEPEHHE, IKCIIEPUMEHT U APYTHE); YHUBEPCATbHbIE
yuyeOHbIC JCHCTBUS (ITO3HABATENbHBIE, KOMMYHUKATHUBHBIE, PETYJSITUBHBIC),
obecrieunBaromue GopmupoBanue GHyHKIIMOHATHHOW TPAMOTHOCTH M COIUATLHOM
KOMIIETEHIIMM  OOYyYalolMUXCsl; CIOCOOHOCTh  OOYYaloIUXCS  HCMOJIb30BaTh
OCBOCHHBIEC MEXKIUCIUTUTUHAPHBIC, MUPOBO33PEHYECKHUE 3HAHUS M YHUBEPCAIbHbIE
y4eOHbI€ JIEUCTBUS B IO3HABATEILHON U COLIMAIbHOM MPAKTHUKE.

B pesynbrate uzydueHus OMONOrMU Ha YPOBHE CpPEAHEro 00111ero o0pa3oBaHus
y oOyuvaromierocss OyayT c@QopMUpOBaHbl TO3HABATEIbHBIE YHHUBEPCAIbHbBIC
yueOHbIe JCHCTBUSA, KOMMYHHKATHBHBIC YHUBEpCaJIbHbIE Yy4ueOHBIC JIEHCTBUS,
pEryJAaTUBHbBIC YHUBEpPCAJIbHbIE YUEOHBIE IEUCTBUS, COBMECTHAS JIEATEIbHOCTD.

MeranpenMeTHble pe3yJbTaThl OCBOCHHS IPOTrpaMMbl CpPEIHEro OOIIero
00pa30BaHus IOJKHBI OTPaXKaTh:

OBaanenne YHUBeEpPCATbHBIMH yueOHbIMH NMO3HABATEIbHBIMU
AeCTBUAMM:

1) 6azoBble JIOTHYECKHE IeiCTBUS:

CaMOCTOSITeTbHO  (OpMynMpoBaTh U aKTyaIM3UpPOBaTh  MIpoOJemMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOCHUM 3HAHUWA MPUEMBI JIOTUYECKOTO MBbIIIICHUS
(aHaynM3a, CUHTE3a, CpaBHEHMUsI, KilacCupUKaIU, 0000IIEHUS ), PACKPBIBATH CMBICI
OMOJIOTUYECKUX MOHATUM (BBIACTATH UX XapaKTepHbIe MPU3HAKU, YCTAHABINBATH
CBSI3M C IPYTUMU TTOHSTUSIMU);

OMpENEeNsATh LENU JAEATEIbHOCTH, 3aJaBasi MHapamMeTpbl W KPUTEPUU HX
JOCTUXKEHHUS, COOTHOCUTH PE3YJIbTATHI ACSITEIbHOCTHU C MOCTABIIEHHBIMU LENSIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS ISl OOBsICHEHUSI (DAKTOB U SIBJICHUI
YKABOU IPUPOJBI,

CTPOUTH JIOTMUECKHUE PACCYXICHUS (MHAYKTUBHbBIC, JCHYKTHUBHBIC, IIO
AQHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH U TMPOTHUBOPEYUS B paccMaTPUBAEMbBIX
SABJICHUSX, (DOPMYIUPOBATH BHIBOJIbI M 3aKIFOUCHUS;

NPUMEHATH CXEMHO-MOJIEIbHBIE CPEJICTBA ISl PECTABIICHUS CYIIECTBEHHBIX
CBSI3e W OTHOIICHUM B U3y4yaeMbIX OHOJOIMYECKUX OOBEKTaX, a Takke
MPOTUBOPEUUM Pa3HOTO pOja, BBISBICHHBIX B Pa3IUYHBIX WHOOPMAIIMOHHBIX
UCTOYHUKAX;



pa3zpabaThiBaTh IUIaH pElIeHUs MPOoOJeMbl C Y4ETOM aHaln3a UMEIOLIUXCS
MaTEpHAJIBHBIX U HEMAaTEpUaAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B I€ATEIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIIEACTBUMN 1EATEIbHOCTH;

KOOPJMHUPOBATH U BBITIOJIIHATH Pa0OTy B YCIOBHUSX PEabHOT0, BUPTYaIbHOTO
Y KOMOMHUPOBAHHOT' O B3aUMOJIEUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHNUHN KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIIe0BATEIbCKIE IeHCTBUSA:

BJIa/IETh HABbIKAMH Y4E€OHO-UCCIEA0BATENbCKON U IPOESKTHON JIEATENbHOCTH,
HaBbIKAMU  pa3pelieHus mpodsieM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITETILHOMY IIOMCKY METO/I0OB PELIEHUS] IPAKTUYECKUX 3a]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIIOJIb30BaTh pa3IN4HbIC BUIBI JEATEIBHOCTH II0 IIOJYYEHUIO HOBOIO
3HAaHUS, €ro HUHTEpIpeTaluy, MNPeoOpa3OBaHUIO M TNPUMEHEHUI0 B Y4eOHBIX
CUTYallUsIX, B TOM YHCJI€ IPH CO3/IaHUN YYEOHBIX U COLMATBHBIX IPOEKTOB;

(opMHUpOBATh HAYYHBIN TUI MBILUIEHUS, BIaJE€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU ITOHATUSAMHU U METOJIaMU;

CTaBUTh W (OpMyNIHpOBaTh COOCTBEHHBIE 3aJaud B 0Opa3oBaTEIbHOU
JEATENbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBJISITh [IPUYMHHO-CJIEJACTBEHHBIE CBSI3M U aKTyallM3MpOBaTh 3ajauy,
BBIIBUTATh TUIIOTE3Y €€ PEILEHNUs, HAXOAUTh apTyMEHTBI JJIs JOKa3aTeIbCTBA CBOMX
YTBEP)KJECHUM, 33]1aBaTh IAPAMETPbl U KPUTEPUU PELICHUS;

AHAIM3UPOBATh IIOJYYEHHBIE B XOJE€ PEIICHHUs 3aJayd Pe3yJIbTaThl,
KPUTHUYECKU OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAaIIUsIM, OLIEHUBATh MPUOOPETEHHBI OIBIT;

OCYILECTBIIAThH IEJICHANIPABICHHBIN TOUCK TMEepeHoca CPEeACTB M CHOCO00B
NencTBUS B MPOGECCUOHATIBHYIO CPENy;

YMEThb IEPEHOCUTh 3HAHUS B IO3HABATENIbHYI0 M MPAKTUYECKYHO OO0JacTu
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX YUYEOHBIX NPEIMETOB;

BBIIBUT'aTh HOBBIC WJEH, NPEIUIaraTb OPUTMHAIBHBIE MOAXOJbl W PELICHMUS,
CTaBUTh MPOOJIEMBI U 337a4H, TOMYCKAIOIINE AIbTEPHATUBHBIC PELICHMUS.

3) pabora ¢ nndopmaunmueii:

OPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHKAX MH(pOpMaUu (TEKCTE y4eOHOro
nocoOus, Hay4yHO-TIONYJAPHOM JUTEpaType, OHOJIOrMYECKHX CJIOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHaIU3UpPOBATh
UH(POPMAIUIO Pa3IUYHbIX BUAOB U (POpPM IpeacTaBiICHUs, KPUTUYECKU OLEHUBATh
€€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTH;



(dbopMyIMpOBaTh 3alpOChl U NPUMEHATHh PA3IMYHbIE METOABI MPU TOUCKE U
orbope Ouonornueckort mHMOpPMaALMKM, HEOOXOIUMOM Il BHITTOJHEHUS Y4EOHBIX
3ajay;

OpUOOPETATh OMNBIT HCIOIb30BAHHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIb30BAHUS PA3IMYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITETTLHO ~ BBIOMpATh  ONTUMAIBHYIO  (OpMY  TPEICTABICHUS
Onoaornyeckor HHpopMaluu (CXembl, rpaduKH, TuarpaMMbl, TAOIUIbI, PUCYHKH U
Apyroe);

UCMOJb30BaTh HAay4yHbIH $3bIK B KayecTBE CpeACTBa IpU pabore ¢
Ouoyornyeckor HWHGPOpMAIMEH: TPUMEHSATh XHMHUYECKue, (Qusnyeckue u
MaTEeMaTUYECKUE 3HAKW W CUMBOJBL, (DOpMysbl, abOpeBHATypy, HOMEHKIATYpY,
UCIIONIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CMMBOJHUYECKHE  CpEACTBA
HATJISTHOCTH;

BJIAJE€Th  HABBIKAMHM  pACIIO3HABAHUSA M 3allUThl  MH(pOpMAaIUH,
UH(POPMAIIMOHHON 0€30MacHOCTH JTUYHOCTH.

OBjaieHNe YHUBEPCATbHBIMH KOMMYHUKATUBHBIMHU J1€iICTBUSAAMMN:

1) obmeHme:

OCYULIECTBJISITh KOMMYHUKAILIMH BO BCEX c(hepax KU3HU, aKTUBHO y4aCTBOBATH
B JAMAJIOTe€ WIM JUCKYCCHUU IO CYIIECTBY OOCYXIaeMoW TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKICHHUS OTHOCUTEIHHO BBIMOJIHEHUS MpeajiaraeMoi
3a/1a4M, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3UIUN APYTrUX YYACTHHUKOB
JManora Wil JUCKYCCUN);

pacno3HaBaTh HeBepOaJbHbIE CpEACTBA OOIIECHUS, IOHUMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHHUS KOH(JIUKTHBIX CUTYyalUH,
YMETh CMSITYaTh KOH(IJIUKTHI U BECTH MIEPETOBOPHI;

BJAJIETh Pa3IMYHBIMH CIIOCO0aMU OOIIEHUS U B3aUMOJCHCTBHS, TMOHUMATh
HaMEPEHUs JIPYruX JIOJeH, MPOSIBIATh YBAKUTEIbHOE OTHOUIEHUE K COOECETHUKY
U B KOPpEKTHOU (hopme GOopMyITHpOBATH CBOU BO3PAKEHUS;

pPa3BEPHYTO M JIOTMYHO H3JIaraTh CBOK) TOYKY 3pPEHHUS C HMCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHAs eITeJIbHOCTh:

MOHUMATh M MCIOJH30BaTh MPEUMYIECTBA KOMAaHIHON M WHJIUBHUIYaJIbHOU
pabOTHI MPU PEIICHUHU OMOJIOTHYECKOMN MpoOIeMbl, 000CHOBBIBATh HEOOXOIMMOCTD
OPUMEHEHUS TPYNIOBBIX (POPM B3aUMOAECHCTBUS NIPU PELICHUN y4eOHOU 3a1a4u;

BBIOMpATh TEMATUKy M METOJIbI COBMECTHBIX JEUCTBHMA C Y4E€TOM OOLIUX
MUHTEPECOB U BO3MOYKHOCTEMN Ka)/10T0 YieHa KOJIJIEKTHBA;

OPUHUMATh [EJIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU3OBBIBATH U
KOOPAWHHUPOBATh JCHUCTBUS MO €€ MOCTHXKEHUIO: COCTAaBIATH IUIAH JCHUCTBUU,



pacupenensTh poid € Y4ETOM MHEHUW YYaCTHUKOB, OOCYXKIAaTh pE3yJbTaThl
COBMECTHOM paboTHl;

OLIEHMBATh Ka4€CTBO CBOETO BKJIaJa U KaX/I0T0 YJaCTHUKA KOMaHbl B OOIINIA
pe3ynbTaT Mo pazpadOTaHHBIM KPUTEPHSIM;

npenjaraTb HOBBIE IPOEKThI, OLIEHUBaTh HJEM C TO3ULUUU HOBU3HBI,
OpPUTMHAIBHOCTH, ITPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISITh TO3UTHBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX
CUTYaLMSIX, TPOSABIISTH TBOPYECTBO U BOOOpaKE€HUE, ObITh MHULIUATUBHBIM.

OBJy1aJieHNE YHMBEPCAJIbHBIMH PeryJIsTHBHBIMH 1eCTBUAMMU:

1) camoopranu3anusi:

UCTOJIb30BaTh OMOJOTMYECKHE 3HAHUS JJi1 BBIABICHUS MpoOJeM MU UuX
pELIeHHs B )KU3HEHHBIX U YY€OHbIX CUTYalUsX;

BbIOMpaTh Ha OCHOBE OHMOJOTMYECKMX 3HAHWM IIEJEBbIE M CMBICIOBbBIE
YCTAaHOBKHU B CBOMX JCHCTBHAX M NOCTYIIKAX MO OTHOIICHWIO K XUBOW IPUPOJIE,
CBOEMY 3/I0POBBIO U 3I0POBBI0 OKPYKAIOIIUX;

CaMOCTOSITEJILHO OCYILIECTBIISATh MO3HABATEIBHYIO JESATEIbHOCTh, BBISBISATH
npoOJeMbl, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30oBaTENbHOM
NEATENBHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEIILHO COCTABJIATH IJIaH PELICHHSI TPOOIEMBI C YUETOM UMEIOLTUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEANOYTEHUH;

JaBaTh OLICHKY HOBBIM CUTYyaLUsM;

paciupsTh paMKU y4eOHOI0 IIpeIMeTa Ha OCHOBE JIMUHBIX MPEINOUTEHU;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO IIUPOKOH SPYAUINU B
pasHBIX O0JIACTAX 3HAHWM, TOCTOSIHHO TOBBIIMIATH CBOM 00pa3oBaTEeNbHBIN U
KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYAaIlUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJa/JE€Th HABbIKAMU  IIO3HABaTEJIbHOM  pediexkcun  Kak  OCO3HAHUA
COBEPINAEMBIX JICHCTBHM M MBICIUTENIBHBIX IIPOLECCOB, HUX PpE3YyJbTaTOB U
OCHOBaHUI, UCMHOJIb30BaTh MPHUEMBI pedIeKCHH IJi1 OLUEHKH CHUTYyalllH, BhIOOpa
BEPHOTI'O PEUICHUS;

YMETh OLICHUBAaTh PUCKUM W CBOEBPEMEHHO IIPMHUMATh PEIIEHUS 0 HX
CHI)KEHMUIO;

OPUHUMAaTh MOTHBBI W apryMEHTBHl JPYIMX @pU aHAJIW3€ PE3YJIbTaTOB
NEeSTENbHOCTH;



3) npunsiTHe ceds U APYrUX:
NPUHUMATH ce0sl, IOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;
IIPUHUMATh MOTHMBBI M AapryMEHTBl JPYIMX IPU AaHAIU3E PE3YIbTAaTOB
NEATEIBbHOCTH;
OpU3HABaTh CBOE MPAaBO U MPABO APYIHX HA OLIKUOKH,
pa3BUBATH CIIOCOOHOCTH NOHUMATh MUP € MO3UIMH JPYTOro YeJIoBeKa.
HNPEIMETHBIE PE3YJIBTATBI

[IpeameTHble pe3yNbTaThl OCBOCHHS COJEpKAHHS Y4yeOHOro mpeaMera
«buonorusi» Ha yrayOnEéHHOM YpOBHE OpPHEHTHPOBAHBI Ha OOCCIICUCHHE
npodpupHOrO  OO0ydeHus  oOydarommxcs ~ Owonorun. OHM  BKIJIIOYAIOT:
crienuduyeckue st OMOJOTUN HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JIEUCTBUH O
OCBOCHHIO, UHTEPIPETAMH U TIPEOoOpPa30BaHUIO 3HAHHM, BUJIBI JIEATEIBHOCTH 10
MOJTYYCHHUIO HOBBIX 3HAHWUW M UX MPUMEHCHHIO B PA3JIMYHBIX YY€OHBIX, a TAKXKE B
peanbHBIX KU3HEHHBIX cuUTyanusx. [IpeameTHbie pe3ynabTaThl MPEACTABICHBI IO
rojilamMm U3y4eHusl.

[IpenmerHbie pe3ynbTaThl OCBOCHUS yueOHoro npenmera «buomnorusi» B 10
Kj1acce NOJKHBI OTPAKATH:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U pOJM OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOpPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTHHBI MHpPA, B
NMO3HAHWW  3aKOHOB TPHUPOABI M  PEHICHWH TPoOJIeM  palroOHAIBLHOTO
MPUPOJIONOJIB30BAHUS, O BKJIAJAE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
Oonooruu;

BJIQJICHUE CHUCTEMON  OWOJIOTHYECKMX 3HAaHHWM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAraloNue OWOIIOTHYECKUE TEPMHUHBI W TOHATUS (JKU3HB, KJIETKA,
OpraHu3M, MeTaboIu3M, TIOMEeOocTa3, CaMOPEryJsus, CAaMOBOCIIPOHM3BEIECHUE,
HACJIEJICTBEHHOCTh, M3MEHYUBOCTh, POCT W PAa3BUTHE), OMOJOTMYECKHE TEOPUU
(xnerounas Teopust T. llIBanna, M. Illnetinena, P. BupxoBa, XpoMocoMHas Teopus
HacneAacTBeHHocT T. Moprana), yuenus (H. W. BaBumoBa — o ueHtpax
MHOT000pa3us U MPOUCXOXKICHUS KyJIbTYPHBIX PACTEHUN), 3aKOHBI (€ANHOO0Opa3Hs
NOTOMKOB TIE€PBOr0 MOKOJEHUS, PACIICIUIEHHUS, YACTOThl TaMET, HE3aBUCHUMOTO
HacnenoBaHusa [. MeHgens, TOMOJOTMYECKMX PSAIOB B  HACIEICTBEHHOMN
n3menunBocty H. V. BaBuiioa), npuHUUIbI (KOMIUIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMM METOAAMU HAyYHOrO TO3HAHUSI, HUCIOJIb3YEMbIX B
OMOJIOTMYECKUX HUCCIEJOBAHUSIX JKUBBIX OOBEKTOB (OMUCAaHUE, HW3MEPEHUE,
Ha0JII0/ICHHE, SKCTIEPUMEHT);

YMEHHUE BBIJIENATh CYIIECTBEHHBIE IPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKapUOT, OJIHOKJIETOYHBIX MU MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM 4YHUCJE
OakTepuii, rpuOOB, paCTEHUH, )KUBOTHBIX U YEJIIOBEKA, CTPOCHHUS OPTaHOB U CUCTEM
OpraHOB pACTEHHI, KUBOTHBIX, YEJIOBEKA, IPOLIECCOB KUZHEAECATEIbHOCTH,



IPOTEKAMOIINX B OPTaHU3MaxX PAcTCHHM, KUBOTHBIX M YEIIOBEKA, OMOJOTHYCCKUX
IpoLIecCOB: 0OMeHa BellecTB (MeTadonu3M), MpeBpaIleHusi YHEPTUU, OpOKeHMUs,
aBTOTPO(HOTO U TeTepOoTPOdHOrO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MeH03a, raMeToreHe3a, ’MOPUOreHe3a, MoCTIMOPHUOHATIBLHOIO PAa3BUTHS,
Pa3MHOXEHHUS,  WHAWBUAYAJILHOTO  Pa3BUTHUA  OpraHm3mMa  (OHTOreHe3a),
B3aMMO/ICHCTBHSI T€HOB, T€TEPO3UCA, UCKYCCTBEHHOT'O 0TOODA;

yMEHHE YCTaHABIWBATh B3aMMOCBS3M MEXKAY OpPraHOMIAMHU KJIETKA M HUX
GYHKIIUAMH, CTPOCHHEM KJIETOK pa3HBIX TKaHEW W WX QYHKIUSIMH, MEXKIY
opraHaMHd M CHCTEMaM{ OpPTaHOB y pAcTEHWH, >KMBOTHBIX M YEJIOBEKa WU HX
GYHKIUAME, MEXAY CUCTEMaMU OpPraHOB M WX (QYHKIUSMHU, MEXKAY ITaramu
oOMEHa BEIIECTB, ATalaMH KJIETOYHOTO IMKJIA U KU3HEHHBIX [UKIIOB OPTaHU3MOB,
sTanamMu 3MOpPUOHAIBHOIO Pa3BUTHUS, T'€HOTUIOM U (DEHOTUIIOM, (PEHOTHIIOM U
dbakTOopaMu cpesibl OOUTAHUS;

YMEHHUE BBISABIISTh OTJIMUUTEIbHBIC NMPU3HAKU JKUBBIX CHUCTEM, B TOM UHCIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOIb30BaTh COOTBETCTBYIOIIUE AapTyMEHTBI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJHUKY JUJISl JI0KAa3aTEIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII;

yYMEHHUE PeIIaTh OMOIOTUIECKUE 3aa91, BBISBIISITH TPUUUHHO-CIICICTBCHHBIC
CBSI3U MEXTY UCCIIETYEMbIMU OMOJIOTHISCKUMH TIPOIECCAMU U SBIICHUSIMH, J1eIaTh
BBIBOJIBI ¥ TIPOrHO3bI HA OCHOBAHUH TIOJYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBINONHATH JIa0OpAaTOPHBIE M TpaKTUYeCKue paboThl, COOII0IATH
OpaBWIIa MpU padoTe ¢ y4EOHBIM U 1a00OPATOPHBIM 00OPYIOBaHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, IMPOBEPATh UX DKCICPUMCHTATHLHBIMU
cpencrtBamu, GOpMYIUpPYs 1elb HMCCIENO0BaHUS, AaHAIU3UPOBATH IMOJYyYEHHBIE
pE3yNbTaThI U JIENIaTh BHIBOJIBI,

YMEHHE Y4YacCTBOBaTh B yUE€OHO-HCCIIECIOBATEIHCKON padoTe Mo OWOIOoTrHuw,
AKOJIOTUU W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  TPENCTaBISATh  MOJYyYEHHbIE  pe3yibTaThl HAa  YYCHHUUECKHUX
KOH(EpEeHITUSX;

YMEHHUE OICHWBATh OJTUYECKHUE AaCIMEKThl COBPEMEHHBIX HWCCIEAOBAHUN B
00J1aCTH OMOJIOTUH ¥ MEAUIIMHBI (KIIOHUPOBaHUE, UCKYCCTBEHHOE OTUIOJ0TBOPEHUE,
HAIPaBJICHHOE U3MEHEHUE T€HOMA U CO3/IaHKMe TPAHCTEHHBIX OPraHU3MOB);

yMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oymymieil mpodeccruoHambHOM
NESATETbHOCTU B 00JIaCTU OWMOJIOTUM, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIbCKOT0 XO034MCTBa, MUIEBON MPOMBIIIJIEHHOCTH, YIIAyOJsTh MO3HABATEIbHBIM
WHTEpEC, HAMIPABJICHHBIA HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH npodeccur u
NPOAOJKEHNUE OMOJIOTHYECKOTO O0pa30BaHUs B  OpPraHU3AIMSIX CPEIHETO
poQeCCHOHATLHOIO U BBICIIIETO 00pa30BaHUS.



[IpenMeTHbIe pe3ynbTaThl OCBOCHMsI ydyeOHOro mpenmera «buomorus» B 11
K1acce JOMKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHMM O MECT€ M pOJM OHOJIOTHMM B CHCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOMU
KapTUHBl MHpa, B TO3HAHUM 3aKOHOB MPHUPOJBI M PEUICHUH SKOJOTHUYECKUX
npo0JieM YellOBEYeCTBA, a TAaKXKE B PEIICHUH BOIMPOCOB PalMOHAIHHOTO
PHUPOIOTIONH30BaAHUSA, U B (DOPMHUPOBAHUH IIEHHOCTHOTO OTHOIICHUS K TPUPO/IE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOEkHBIX YUEHBIX-OMOJIOIOB B
pa3BUTHE OMOJIOTHY;

yMEHHUE BIIAJIETh CHUCTEMOW OMOJOTWYECKUX 3HAHUN, KOTOpas BKIIOYAET
OMpEeNIeNICHHs] M TOHUMAHHE CYIIHOCTH OCHOBOIIOJATAIOIIUX OHOJIOrMYEeCKHUX
TEPMUHOB WM MOHATUM (BHUI, 3KOCUCTEMa, Ouocgepa), OHOIOrMUYECKUE TEOPUU
(aBomtounonHas teopus Y. J[apBuHa, CUHTETHYECKAs TEOPHs IBOJIOLMH), YUCHHUS
(A. H. CeepuoBa — 0 nyTsx 1 HamnpasieHUsX 3Bontounn, B.1. BepHanckoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus Jk. Xapau m B. BaiiaOepra,
3apojsiiieBoro cxojacrsa K. M. bapa), mpaBuna (mMunumyma HO. Jlubuxa,
AKOJIOTHYECKON MHpaMuibl 3HEpruu), runore3sl (rumore3a «vupa PHK» V.
I'unGepra);

YyMEHHUE  BJIAJIETh  OCHOBHBIMH  METOJAMHU  HAYYHOrO0  IO3HAHUS,
UCIIOJIb3YEMbIMH B OMOJIOTHYECKUX UCCIICIOBAHUSIX KUBBIX O0BEKTOB U SKOCUCTEM
(omucaHue, U3MepeHue, HabJIo/IeHHe, JKCIIEPUMEHT), CIOCOO0AMU BBISIBICHHS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHU B IPUPOJE;

YMEHHE BBIJCNATh CYIIECTBEHHbIC TPU3HAKW: BUJIOB, OHOr€OIE€HO30B,
KOCHCTEM M Ouochepbl, CTaOWIM3UPYIOMIEro, ABMXKYIIETO UM Pa3pbIBAIOIIETO
€CTECTBEHHOT0 0TOOpPA, AJIONATPUUYECKOTO U CUMITATPUYECKOT0 BUA000pa30BaHUs,
BIUSHUS ~ JBIKYIIMX  CWJI ~ DBOJIONMM  HA  TeHO(QOHI  TOMYJISIUH,
NIPUCTIOCOOJICHHOCTH OPTaHW3MOB K cpefie OOWTaHUs, YepPEIOBaHMs HAIPaBICHUI
ABOJIIOIIMH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B SKOCUCTEMAX

yMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY TMpOIECCaMU HBOJIOIHUH,
JIBIDKYIIUMH CHJIaMH aHTPOIIOr€He3a, KOMIIOHEHTAMHU PA3JIUYHBIX SKOCHUCTEM H
IPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIABIATH  OTJIMYUTEIbHBIE  NPU3HAKK  KUBBIX  CHCTEM,
PUCIIOCOOJICHHOCTh BHUJIOB K Cpefe OOWTaHus, aOMOTHYECKMX U OMOTHYECKUX
KOMIIOHEHTOB ~ SKOCHCTEM, B3aMMOCBSI3€  OpPraHu3MOB B  COOOIIECTBax,
AHTPOIIOIE€HHBIX U3MEHEHUN B YKOCUCTEMAaX CBOEW MECTHOCTH;

YMEHUE MCIOJIb30BATh COOTBETCTBYIOUIME AapryMEHThl, OHOJOTHMYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY IS JI0KAa3aTEIbCTBA POACTBA OPTraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPTaHU3MOB U CPEIbl OOWTAHHUS, CIUHCTBA



YEeIIOBEUECKUX pac, HEOOXOAMMOCTH COXPAaHCHHsS MHOTOOOpa3usi BHJIOB H
9KOCHUCTEM KaK YCIOBHS COCYIIIECTBOBAHUS MTPUPOJIBI M YEIOBEUECTBA;

yYMEHHE peliaTh OMOJIOTHYECKUE 3aa9U, BBISBISITh TPUUUHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIETyEMbIMU OMOIIOTMYECKUMU MIPOIIECCAMU U SIBICHUSAMU, JAeNaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUH TIOJTYYCHHBIX PE3yJIbTaTOB;

yYMEHHUE BBINONHATH J1TA0OpATOPHBIE M TPAKTUYECKHE PaldOThI, COOMIOAAThH
npaBWIa Mpu paboTe ¢ y4eOHBIM U Ta00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIBUTATh THUIIOTE3bI, IMPOBEPATh UX OKCICPUMEHTATHLHBIMU
cpeacTBamMu, GOpMyIUpys Iedb HWCCIEIOBaHUS, aHAIW3UPOBATH IOTyYEHHBIC
pE3yNbTaThI U JENIaTh BHIBOJIBI,

yMEHHE Y4YacCTBOBaTh B y4e€OHO-HCCIIEIOBATEIbCKON padoTe Mo OHMOIOorHuH,
HKOJIOTUA U MEIUIIMHE, MPOBOJUMON Ha 0a3e IIKOJIBHBIX HAay4HBIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATH  TONYYCHHbIE  Pe3yiabTaThl Ha  YYCHHYECKUX
KOH(epeHITUX;

yYMEHHUE OIEHWBATH THUMOTE3bl M TEOPUH O TIPOUCXOKICHUH JKU3HU, YEITOBEKa
M UYEJIOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBHUSIX U CIOCO0AX MperoTBpaIICHUs
ro0aabHbIX U3MEHEHU B Ouocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oymymiel mpodecCHoHaIbHOM
JESITeNFHOCTU B 00J1aCTH OMOJIOTUH, YKOJIOTUH, TIPUPOOTOIb30BAHMS, MEIUIIIHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHUM, CEIbCKOTO XO3AWCTBA, MHIIEBOM
NPOMBIIIUICHHOCTH, YTIIyOJSITh IIO3HABAaTENbHBI HMHTEpEC, HANpPaBICHHBIN Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYIOIIECH  mpodeccun W MPOAOHKCHHUE
OMOJIOrMYECKOro o0pa3zoBaHusl B OPraHU3ALUAX CPEAHEr0 MPOPECCHOHAIBHOIO U
BBICIIIEr0 00pa30oBaHMUs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
Kosan4vecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne ni/m Konrtpoasnbie | IIpakTnueckue
NMPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypen
1 buonorus kak Hayka
2 JKuBbIE cHCTEMBI M UX U3y4YeHHE
3 Bbuosnorus xinerku 0.5
4 XuMHUUECcKasi OpraHu3aIyst KICTKH 10
5 Ctpoenue U pyHKIMU KIETKH 8
6 OOMeH BelecTB U MpeBpalleHrue YHEPTHH B 9 1
KIIETKE
- HacnencrBennast unopmanus u 9 05
peanu3zaius e€ B KJIeTKe
8 JKU3HEHHBIN IUKIT KIIETKU 6 1
9 Crpoenue U pyHKIIMHA OpraHU3MOB 17 1.5
10 Pa3mHOX€eHME U pa3BUTHE OPTAHU3MOB 8 1.5
1 I'eneTrka — Hayka O HaCIEJACTBEHHOCTH U ) 05
M3MEHYUBOCTU OPTraHU3MOB
12 3aKOHOMEPHOCTU HACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYUBOCTHU 6
14 ['eneTuka yenoseka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buoTtexHoIOTHS ¥ CHHTETHYECKAsT OUOTIOTHUS 4
17 Pe3epBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME

102

13




11 KJIACC

KoanuectBo yacos JIeKTPOHHbBIE
HanmeHnoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabubie | IIpakTuyeckue
NPOrpaMMbl Bcero o0pa3oBaTebHbIE
padoTbI padoThbI
pecypcbl
1 3apo/IeHNE U Pa3BUTHE DBOJTIOIMOHHBIX 4
MpeACTaBICHUN B OMOJIOTUH
MukposBosronyst 4 €€ pe3yiabTaThl 14 2
MakposBoronus u € pe3yabTaThl 6
[IponcxokaeHne u pa3BUTHE )KU3HA Ha
4 P 8 P 15 15
3emie
5 IIpoucxoxneHne 4enoBeKa — aHTPOIIOTEHES 10 1
DKOJIOTHS — HayKa O B3aMMOOTHOILICHHSX
6 OpPraHU3MOB U HaJOPTraHU3MEHHBIX CUCTEM 3 0.5
C OKpYKarollen cpeon
OpraHusMmsl U cpesja 0OuTaHus 1.5
DKoJ0THUS BUAOB U TOMYISALUN 0.5
DKoJorusi coo01eCTB. DKOIOrHUECKHe
9 H 12 0.5
CHCTEMBI
10 buocdepa — rnmobanpHas sxocucTema
11 UYenoBek u OKpyxaromias cpeaa
12 PesepBHOE Bpemst 8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 0 7.5







HNOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJLHEBIE
Bcero P
padoTsbI

IIpakTH4eckne
padoThbI

Jlara
U3y4YeHust

DJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypcbl

buoinorus Kkak KOMIIEKCHAs HayKa U KakK
4aCTb COBPEMCHHOI'O 06H.IGCTBa

JKuBEIE CUCTEMEI U UX CBOMCTBA

YPOBHeBaﬂ opraHu3anys )XUBbIX CUCTEM

I/ICTOpI/DI OTKPBITUA U U3YUYCHUA KIICTKU.
Knerounas TCOpUA

MeTo1bl MOJIEKYISIPHOM U KIIETOYHOM
ouonoruu. [IpakTndeckas pabora
«M3ydeHre METOI0B KIIETOYHOU
6uosioruu (xpomarorpadus,
anextpodopes, muddepeHImaTbHOe
nentpudyruposanue, [TLP)»

0.5

XUMHUECKUN COCTAB KJIIETKHA

MI/IHepaHBHHe BCIICCTBA KIICTKH, UX
OnoJoruyeckas PpOJib

Opranuueckye BeIecTBa KIeTKH —
6enku. JlabopatopHas pabora
«Ob6Hapyx)eHre 6EJIKOB ¢ TOMOIIBIO
KayeCTBEHHBIX PEaKIHiD»

0.5

CgoiicTBa, kinaccupukanus u QyHKIUHA
0enKoB




10

Opranuyeckue BelecTBa KIeTKU —
YIJI€BOABI

11

OpFaHI/I‘IGCKI/Ie BCIICCTBA KIICTKH —
JIMITUABI

12

Hyxneunossie kucnorsl. JIHK u PHK.
JlabopaTtopHas pabota «lccnenoBanue
HYKJIEMHOBBIX KUCIIOT, BBIJICIICHHBIX U3
KJIETOK PA3JIUYHBIX OPraHU3MOB)

0.5

13

Crpoenue u pynkiuu ATO. Ipyrue
nykieosuarpudocdatel (HTD)

14

CexsennpoBanue [JHK. Meromast
T€HOMUKH, TPAHCKPUTITOMUKH,
MIPOTEOMHKHU

15
16

MeToabl CTPYKTYPHOM OUOIOTHH

Tune! knerok. [Ipokapuornueckas Kierka

17

CrpoeHne 3yKapuoTUYECKOM KIIETKH.
[TpaxTuueckas pabora «3ydenue
CBOMCTB KJIETOYHOU MeMOpaHbI»

0.5

18

[loBepXHOCTHBIN anmapar KJIETKH

19

OnHoMeMOpaHHBIE OPraHOUIBI KIETKH.
[Ipaktuyeckas padora «M3yuenue
JBUKCHHS LIUTOILIA3MbI B PACTUTEIIBHBIX
KJIETKax»

0.5

20

I1osryaBTOHOMHBIE OPraHOW/IBI KIIETKH:
MUTOXOH/IPHUH, TUIAcTH L. JlabopaTtopHas
pabota «/ccrenoBanue niaazmMoamn3a u
JEMIa3MOIN3a B PACTUTENBHBIX KIETKAX)»

0.5

21

HememOpaHHbIe OpraHOU/IbI KJIIETKU




22

Crpoenue u QyHKIUU SApa

23

CpaBHuUTENbHAs XapaKTEPUCTHKA KIETOK
sykapuot. Jlaboparopnas pabota
«M3ydeHue cTpoeHHsI KIECTOK Pa3IMIHBIX
OpraHU3MOBY»

0.5

24

ACCI/IMHJ’I?IHI/IH U JTUCCUMWIIAIINS — IOBC
CTOpPOHBI MeTabom3Ma. Turel o0OMeHa
BemecTB. JlJaboparoprast pabota
«M3ydeHune KaTaauTHIeCKOH aKTHBHOCTH
(dbepMeHTOB (Ha MpUMepe aMUIIa3bl WIH
KaTayias3bl)»

25

DepMEHTAaTUBHBIN XapaKTep Peakiui
KJIETOYHOr0 MeTabonusma. JlaboparopHas
pabota «M3ydyenue GpepMeHTaTUBHOTO
pacIenIeHus epoKCuaa BOA0OpoJa B
PaCTUTEIBHBIX U )KMBOTHBIX KJIETKAX»

0.5

26

benku-akTHBaTOPHI M OEIKH-UHTUOUTOPEI

27

ABTOTpO(HBIN THI OOMEHA BEILIECTB

28

dotocunres

29

Xemocwunres. JlaboparopHas padota
«CpaBHeHHE Tpo1IeccoB (POTOCUHTE3A U
XEMOCHHTE3a»

0.5

30

AnHaspoOHbIe opraHu3Mbl. Bubt
opoxenusi. JlabopatopHas pabora
«CpaBHEHHE TIPOIIECCOB OPOKEHUS U
JIBIXaHUS

31

AdpoOHbIC OpraHU3Mbl. DTaIbl
SHEPreTHIecKoro oOMeHa. DHeprus




MeMOpaHHOT'O IPaIMeHTa IPOTOHOB.
Cunre3z AT®: Pabota nporonHoit AT®-
CUHTA3bl

O00011IeHNE U CUCTEMATHU3aIMs 3HAHUN
1o teMme "OOMeEH BEIECTB U
MpeBpaIeHue YHEPruu B KieTke" /

32 Konrtponsnas padora o teme "O6MeH
BEIIIECTB U MPEBpAIIEHUE SHEPTHH B
KieTke"

33 Peakiuyn MaTpu4HOTO CHHTE3a
Tpanckpunuus — MaTpUYHBIA CHHTE3

34
PHK

35 Tpancsiius u e€ >Tanbl

36 KonupoBanue amunokucior. Posib
pubocom B OnocuHTe3€e Oenka

37 Opranuzanys TeHOMa y IPOKapuoT U
9YKapHOT

38 MornexymsipHble MEXaHU3MBbl SKCIIPECCUH
TCHOB Y DYKapHOT
Bupycsl — HeksieTouHbIe (YOPMBI KU3HH

39 u obsiuratHele napa3uThl. [IpakTuueckas 0.5
pabota «Co3aHue MOJIeIN BUPYyCa»

40 Bupychsle 3a00s1eBaHus yenoBeKa,
KUBOTHBIX, PACTCHUI

41 HanotexHonoruu B 6M0JI0THN U
MeAHLIIHE

42 JKW3HEHHBIN MK KIETKA

43 Matpuunsiii cunres JJHK




Xpomocomsl. JITaboparopHas paboTa

44 «3yueHne XxpoMOoCOM Ha TOTOBBIX 0.5
MUKpOTIpernaparax»»

45 JleneHue KJIeTKM — MHUTO3
Tunsl kaeTok. KapuokuHes U IUTOKUHES.
Perynsius >KH3HECHHOTO ITUKJIA KJICTOK.

46 JlaboparopHas pabota «HabmroneHue 0.5
MHUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa
(Ha TOTOBBIX MUKpOIIpernapaTax)»
O00011eHNEe U cCUCTEMAaTU3aM 3HAHUI
o reMaM "Hacnexncrsennast unopmanus

47 u peanusanus ee B kierke", "JKu3HeHHbI!
uukn kietku" / KontponbHas pabota no
Teme "Peakiuu MaTpUYHOTO CUHTE3a"

48 Opraamus3M Kak euHOE 1eJI0e

49 Tkanu pacrenuii. JJaboparopuas pabora 05
«M3ydeHnne TkaHEeH paCTCHUIN» '
TkaHu )KUBOTHBIX U YEJIOBEKA.

50 JlaGopaTopHas pabota «/3ydyeHue TKaHen 0.5
KHUBOTHBIX)
Opranel. CucTeMbl OPraHoOB.

51 JlaboparopHas pabota «3yuenue 0.5
OpPraHOB I[BETKOBOT'O PACTECHUS

52 Omnopa Tena OpraHu3MoB

53 JIBu>KeHHE OpraHU3MOB

54 [Tutanue opraHu3MoB

55 [TuTanune Mo3BOHOYHBIX )KMBOTHBIX.

HI/IHIGBapI/ITCJH)HaSI CHCTEMaA 4YCJIOBCKaA




56

HLIX&HI/IC OpraHnu3smMoB

I[I)IXB.HI/Ie IIO3BOHOYHBIX XUBOTHBIX U

57
YenoBeKa
58 TpaHcmopT BelecTB y OpraHu3MoB
59 KpoBeHocHas crcTemMa Mo3BOHOYHBIX
KUBOTHBIX U YEJIOBEKa
60 Beinenenue y opranuzmMoB
61 3amura y Opranu3MoB
62 NmmyHHAs cucTeMa YeloBeKa
63 PaznpaxuMocTh 1 perynsnus y
OpPraHU3MOB
64 ['ymopainbHast peryasiius 1 SHIOKPUHHAS
CHCTEMa JKUBOTHBIX U YEJIOBEKa
65 DopMBI Pa3MHOKEHUST OPTAHU3MOB
66 [lonoBoe pa3zmMHOX)EHNE
67 Meiio3
I'amerorenes. OGpa3oBaHuEe U Pa3BUTHE
68 MOJIOBBIX KJIEeTOK. JlabopaTopHast pabota 05
«M3y4ueHne cTpOeHUs MOJIOBBIX KIETOK Ha '
TOTOBBIX MHKpOTIpenapaTax»»
69 WunuBuayansHOE pa3BUTHE OPTaHU3MOB
— OHTOTEHE3
70 3akiiajiKa OpraHoB U TKaHEH 3
3apOJIBIIIECBBIX JIUCTKOB
71 Poct u pa3zBuTHE KHUBOTHBIX. 05

JlabopaTopHas pabota «BrisiBnenue




IIPU3HAKOB CXOJACTBA 3apO,I[BIIH€I71
IIO3BOHOYHBIX JKMBOTHBIX))

72

PasMHOkeHME U pa3BUTHE PACTCHUM.
JIaGopatophas pabota «CTpoeHue
OpPraHOB Pa3MHOYKEHMS BBICILIMX
pacTeHui»

0.5

73

O06o0menne U cucTeMaTu3anus 3HAaHUK
no teme "Ctpoenue u QyHKIMU
opranu3MoB" / KontponbsHas paboTta o
teme "CtpoeHue 1 GyHKIIUA OPaHHU3MOB"

74

Hctopust CTAHOBIIEHUS M Pa3BUTHS
TCHETUKH KaK HayKu. OCHOBHBIC TTOHATHUS
U CUMBOJIbI reHeTuKu. JlabopaTopHas
paborta «JIpo3oduia kak 00BEKT
TeHETHYECKUX MCCIICJOBAHMI

0.5

75

3aKOHOMEPHOCTH HACTIEAOBAHUS
NpU3HAKOB. MOHOTHOpUIHOE
ckpeuBanue. [Ipaktuueckas pabora
"N3yueHue pe3ynbTaToB
MOHOTHOPHUIHOTO CKPEIINBAHUS Y
npo3op s

0.5

76

]_II/ITOJ'IOFI/I‘-IeCKI/Ie OCHOBBI
MOHOI‘I/I6pI/II[HOFO CKpCUIUBAHUA

77

AHaIM3UPYIOIIEE CKPEUIMBAHUE.
Henonxnoe nomunnpoBanue

78

JIMrubpuiHoe CKperuBaHme.
[Ipaktuyeckas padora «M3yuenue
pe3yiIbTaTOB JUTHOPUAHOTO
CKpEIIUBaHUS Y APO30(DHITBI

0.5




LII/ITOJ'IOFI/I‘ICCKI/IC OCHOBBI ,I[I/II‘I/I6pI/II[HOFO

79 1
CKpEIIMBAHHS

80 CuerieHHOE HaCJIeJJOBaHHUE MTPU3HAKOB 1

81 XpOMOCOMHasI TEOpUsL HACIIEICTBEHHOCTH 1

82 I'eneruka mona 1

83 I'eHOTHT KaK IEIOCTHAS CHCTEMa 1

84 I'eneTnyeckuii KOHTPOJIb PA3BUTHUS 1
pacTeHHi, ’KUBOTHBIX U Y€IOBEKa

85 M3MeHuHnBOCTh MTPU3HAKOB. BUbI 1
W3MEHUUBOCTH

86 MoaundukaoHHas U3MEHYUBOCTb 1
Bapuanonnslii psa v BapualiionHas
kpuBas. JJaboparopHas pabota

87 «HccrnenoBanue 3aKOHOMEPHOCTEH 1 05
MOAU(DHUKAITIOHHON U3MEHUYHUBOCTH. '
[TocTpoeHue BapuaIiOHHOTO psaa U
BapHallMOHHOW KPUBOI»

88 I'enoTunmnueckast U3MEHUYUBOCTb. 1
KoMOuHaTHBHASI H3MEHYUBOCTh
MyTannoHHast K3MEHYUBOCTb.

89 [IpaxkTrueckas pabora «MyTtauuu y 1 05
Ip0o30¢uIIB! (HAa TOTOBBIX '
MHUKpOIIpenaparax)»

90 3aKOHOMEPHOCTU MYTallMOHHOT O 1
mporecca. DIUreHeTHKa U JMUTeHOMUKA

o1 O000111eHNEe U cCUCTEMATU3ALMS I10 TEME 1 05

"I'eHeTHKa - HayKa O HACJIEACTBEHHOCTH U




M3MEHYMBOCTH OPTaHU3MOB" /
KonTponbhas pabora no teme "I'eneruka"

92

I'enernka yenoseka. [IpakTuueckas
pabora "CocTaBieHue U aHaIIU3
poaocioBHOMR"

93

MeToabl MEIUIIMHCKON T€HETUKU

94

3HaucHUE MEIHMIIMHCKON T€HETUKHU B
NpeaAOTBPALICHUN U JICHCHUU
IFeHEeTHYECKHX 3a00JIeBaHUI YeI0BeKa

0.5

95

OCHOBHbBIC TIOHATHUS CCIICKIIHH.
JlabopaTopHas padota "M3y4yeHue copToB
KYJIBTYPHBIX PACTCHHI U TIOPOT
JOMAITHHUX KHUBOTHBIX"

0.5

96

MeToapbl CeeKIIMOHHON pabOTHI.
JlaGopaTtopHas padota "H3ydueHue
METOJI0B CEJIEKIIMM pacTeHui"

97

JlocTrKeHHsl CeNeKIUU PacTeHUN U
#UBOTHBIX. [IpakTHueckas pabora
"I[IpuBuBKa pacteHuit"

98

CoxpaHeHue, U3y4eHHE U UCIIO0Ib30BaHHUE
T€HETUYECKUX PECYPCOB

0.5

99

buortexHoiorns kKak Hayka M oTpacib
npousBojcTBa. [IpakTndeckas pabora
"N3y4yeHre 0O0beKTOB OMOTEXHOJIOTUH"

100

OCHOBHLIC HaHpaBHCHI/Iﬂ CI/IHTCTI/I‘ICCKI/II\/'I
OHnoJI0ruun

101

XpOMOCOMHas U T€HHAsl HHKEHEPUs

102

MGI[I/IIII/IHCKI/IG OHMOTEXHOJIOTUH




OBIIEE KOJIMYECTBO YACOB I10
[NPO'PAMME

102

135




11 KJIACC

KoanuectBo yacos JIeKTPOHHBIE
Ne Hara undposbie
w/n Tema ypoka Beero Kontpoabubie | IlpakTHueckue u3yuenusi | 06pazOBATENBHBIE
padoTbI padoThI pecypest
1 OomtonmonHas teopus Y. JlapBuna 1
5 JBr>KyIlre CUIIbl 3BOJIOIMU BUIOB 1o Y. 1
HapBuny
3 bopn0a 3a cymecTBoBanue, 1
€CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD
4 DOopMHUPOBAHUE CUHTETUYECKON TEOPUH 1
ABOJIIOLIUN
5 DTansl HBOIOIMOHHOTO MpoIiecca: 1
MUKPO3BOIIOIUS M MAKPOIBOJIIOLIHS
6 [onmynsiuyst — 31€eMeHTapHas eAMHULIA 1
ABOJIIOLIAN
3aKOH r€HETHUYECKOro paBHoBecus JIx.
7 Xapnau, B. Baiin6epra. JlabopaTopHas 1 05
pabora «BbIsiBIIcHHE U3MEHYMBOCTH Y '
oco0eli 0JTHOTO BUIa»
8 DneMeHTapHble (aKTOPBI 3BOIIOLUN 1
9 Dddekt ocHoBarens. Ipdekt 1
OYTBLJIOYHOT'O FOPJIBIIIKA
10 Murpauuu. M30m0muu monyJsuii: 1
reorpaduyeckas, buonornyeckas
11 EcrecTtBeHHBIN 0TOOP — HANPABIISIOMIUN 1

(bakTOp IBOJIIOIIUU




12

[TosoBoii oTOOp

13

[Tprcnoco0IeHHOCTh OPTaHU3MOB KaK
pE3yJIbTaT MUKPOIBOIIOLUHY.
JlaGopaTopHas pabora «3yuenue
apoMOop(030B U UIUO0ATANTALUH Y
pacTeHNH 1 )KUBOTHBIX»

0.5

14

[Tpumeps! prcocoOIeHUH y
OpPraHu3MOB: MOP(OJIOTHYECKHE,
¢dusnonornuecKkre, ONOXMMHUIECKHE,
noBeneH4eckue. JlabopatopHas pabora
«IIpucnocobaeHnss OpraHn3MoB U UX
OTHOCHUTEJIbHAs 11E1€CO00Pa3HOCTh

0.5

15

Bupn, ero kxpurepuu u CTpykTypa.
JlaGopaTopHas pabora «CpaBHeHUE
BHUJIOB 110 MOP(OIOTHIECKOMY
KPUTEPHIO»

0.5

16

Crpykrypa BUJa

17

BunooOpa3oBanue kak pe3yapTar
MHUKPO3BOJIIOLIH

18

CBsI3p MUKPO3BOJIIOLIMU U
ANUIEMHOJIOT U

19

MaKpOSBOJ'II-OI_[I/ISI. ITaneoHTONOTMUECKHE
MCTOJbI U3YUCHHA 3BOJIIOIIMHU

20

buoreorpaduueckue MeTo1bI U3yUECHUS
HBOJIIOLIUN

21

DOMOPHOJIOTHUECKUE U CPABHUTEILHO-
MOP(}OITOrHUeCcKHe METO bl H3yUCHHS
JBOJIFOIAN




MonekynsapHO-TeHETHUECKHE,

22 OMOXMMHUYECKHE U MAaTeMaTHIYECKHE
METOIbI H3YUCHHSI IBOTIOIIUN

23 OO6111e 3aKOHOMEPHOCTH 3BOJTIOLIUT

24 AnantuBHas paguaIysl.
HepaBHOMEPHOCTH TEMITOB HBOJTIOIIAN

o5 HayuHble THTIOTE3BI MPOUCXOKICHUS
JKU3HU Ha 3emJie

26 JloHay4HBIE MTPEIICTABICHUS O
3apOXKICHUH KU3HU

97 OCHOBHBIE 3TaITbl HEOPTaHUIECKOM
HBOJIOIIUU

28 ['unoTte3sl 3apOXKACHUS KUZHH
HcTopus 3eMiu 1 METOIBI €€ H3YICHHS.

29 Jlaboparopuas pabota «/3ydenue u 05
OTHCAaHKUE UCKOMAeMBbIX OCTATKOB '
JPEBHUX OPT'aHU3MOBY

30 HauanbHble 3Tanbl OpraHunyecKoi
IBOJTIOIIAN

31 DBOJTIOLUS DYKapUOT
OCHOBHBIE ITaITbI YBOJOIIH

39 pactutensHOro Mupa. [IpakTrueckas 05
pabora «3yueHune ocoOeHHOCTEM '
CTPOEHUS PaCTEHUH Pa3HBIX OTIEIIOB)

33 OCHOBHBIE 3TaIlbI BOJIOIUH KHBOTHOTO

Mupa




34

DBOIOUS J)KUBOTHBIX. [IpakTHyeckas
pabota «3ydyeHune ocoOeHHOCTEH
CTPOCHHS IMO3BOHOYHBIX JXUBOTHBIX)

0.5

35

PasBurwne xu3Hu Ha 3eMiIe O opaM U
nepuoaam

36

MaccoBble BBIMUPAHUS —
HKOJIOTMYECKHUE KPU3UCHI ITPOIILIOTO

37

CoBpEMEHHBII SKOJIOTUICCKUN KPHU3HC,
€ro 0COOEHHOCTH

38

CoBpeMeHHasE CUCTEMa OPraHUIECKOTO
mMupa. OCHOBHBIE CHCTEMATUYECKHE
TPYIIBI OPraHU3MOB

39

O00011IeHre U cUCTEMATU3AaLMsl 3HAHUN
1o TeMaMm "MHUKPOIBOIIOLMS U €€
pe3yabtarsl”, "MakposBOIIOLMS U €€
pe3ynbrathl”/ KonTponsHas paboTa 1o
TeMme "DBomonus"

40

AHTpOl'IOJ'IOFI/Iﬂ — HayKa O 4YC€JIOBEKC

41

PazButue npeacraBnenuii o
MIPOUCXOXKICHUH YeTIOBEKa

42

MecTo yenoBeka B CUCTEME
opranuveckoro mupa. JlaboparopHas
pabora «3ydyeHune ocoOeHHOCTEH
CTPOCHUS CKEJIeTa YeIOBeKa, CBA3aHHBIX
C TIPSIMOXOXKICHHEM)

0.5

43

I[BI/I)KyH_II/Ie CHJIbI aHTPOIIOI'CHEC3a

44

CooTHo1IeHNEe ONOJIOTHYECKUX U
COLIMANIBHBIX (PaKTOPOB B AaHTPOIIOT€HE3E




45

OCHOBHBIE CTagu1 aHTPOIIOTCHE3a

46

[laseoreHeTrka u najeoreHOMHKA

47

3BOJ’IIOI_II/ISI COBPCMCHHOT'O YCJIOBCKA

48

YenoBeueckue packl. [IpakTudeckas
pabota «/3ydeHue 3K0IOrHIeCKUX
ajganTanuil 4eJIoBeKay

0.5

49

MC)KI[I/ICI_II/IHJII/IHapHBIG METObI
AHTPOIIOJIOTUN

50

3apO)K,Z[eHI/I€ H PAa3BUTHUC DKOJIOTUH

51

Metonp! sxonoruu. JlabopatopHas
pabora «/3y4ueHne MeToI0B
IKOJOTMYECKUX UCCIIETOBAHMI»

0.5

52

3HaueHue PKOJIOTNYECKNUX 3HAHUN 11
qeJI0BeKa

53

Okonoruyeckue (GpakTopsl

54

Abuotnueckue axkropsl. CBeT Kak
sKojorndeckuii pakrop. JlabopaTopuas
pabota «BrisiBeHrne mpucrnocoOaeHui
OpPTraHM3MOB K BIIUSTHUIO CBETa

0.5

55

Abuotnueckue daxropsl. Temneparypa
KaK 9KOJIOTUYECKHUN (haKTop.
JlaGopartopnas pabota «BrisiBieHne
MPUCTIOCOOTIEHUI OPraHu3MOB K
BIIUSIHUIO TEMIIEPATypPbD)

0.5

56

AbuoTtnueckue (axropsl. BraxkHocTh
KaK dKOJIOTHYecKuil hakTop.
JlaGopaTopHnast paboTa « AHATOMHYECKHE

0.5




0COOCHHOCTH PAaCTEHUH M3 Pa3HBIX MECT
oOuTaHU

o7 Cpenbl 0OuTaHNs OPraHU3MOB 1

58 buonoruueckue puTMbl 1

59 Kuznenusie GopMbI OpraHU3MOB 1

60 buotnyeckue pakTopsi 1
3HayeHne OMOTUYECKUX B3aUMOICHCTBUI

61 JUTS CYILIECTBOBAHUSI OPIaHU3MOB B Cpejie 1
oOurtaHus

62 DKOJIOTUYECKUE XapAKTEPUCTUKU 1
TOMYJISIIIN
OCHOBHBIE TIOKA3aTeJH MOIMYJIALUH:

63 YUCJICHHOCTD, IJIOTHOCTh, BO3pAcTHAs U 1
MOJIOBasi CTPYKTYypa
OCHOBHBIE TIOKA3aTEeJH MOIYJISLUH:

64 POXKIAAEMOCTB, IPUPOCT, TEMII POCTA, 1
CMEPTHOCTh, MUTPAIIH

65 DKOJIOTHYECKasi CTPYKTYpa MOIYISIIN

66 JlmHaMuKka IOMyJISIAN U €€ PeTyIsius

67 KpuBble pocTa UMCIEHHOCTH MOMYIISALIUH. 1
KpuBble BBIXKHBaHUS
DKOJIOTHYECKasl HUIIIA BUIA.

68 Jlaboparopnas pabota 1 05
«[IpucrocobneHust ceMsiH pacTeHUH K '
pacceneHnIo»

69 Bun xak cuctema momyssui 1

70 3aKOHOMEPHOCTH MOBEICHHS 1 MUTPALIUI 1

JKHUBOTHBIX




71

Co00111ecTBO OpraHU3MOB — OMOIICHO3

72 DxocucreMa Kak OTKpbITasi cCTEMa

73 KpyroBoport BeliecTB ¥ MOTOK YHEPTUU B
HKOCUCTEME

74 OcHOBHBIE TTOKA3aTENN IKOCUCTEMBI

75 DKOJIOTUYECKUE MTUPAMUIbI

76 H3MeHeHus: coo0IIecTB — CYKIIECCHH
[TpupoiHbIe SKOCUCTEMBI. DKOCUCTEMBI

7 03€ep U peK. IKOCUCTEMBI MOPEH U
OKEaHOB

78 IIpupoiHbIE SKOCUCTEMBI. DKOCUCTEMBI
TYHJp, JIECOB, CTETEH, MyCThIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI
Ypb6oskocucremsl. [Ipaktudeckas pabota

80 «M3y4yeHne u onrcanue 0.5
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH (OPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICVICTBUI OpPraHU3MOB
B DKOCHCTEMAaX
MexaHu3Mbl BO3AEHCTBUS 3arPSI3HEHUI

82 Pa3HbIX THUIOB HA CyOOpPraHU3MEHHOM,
OpPTraHW3MEHHOM, TIOMYJISAIIMOHHOM U
HKOCHCTEMHOM YPOBHSIX

83 buocdepa — obuiennmanerapuas
o0osouka 3emiu

84 VYyenue B. W. Bepnaackoro o 6uocdepe

85 3aKOHOMEPHOCTH CYILIECTBOBAHUS

ouocdepsr




KpyroBopoTs! BemiecTs u

86 OMOTCOXMMHYCCKHE ITUKITBI

g7 3oHaneHOCTH Onochepsl. OCHOBHBIE
OMOMBI CYILIN

88 YcroiunBocTh 61ochepsl

89 DKOJIOTHYECKHE KPU3UCHI M X TPHYNHBI

90 BosneiicTBue uenoBeka Ha 6uochepy

o1 AHTpONIOr€HHOE BO3/IEUCTBHE HA
PACTUTENIBHBIN U )KUBOTHBIN MUP

92 Oxpana mpupoIbI

93 OCHOBHBIE TIPUHITUIIBI YCTOHYHBOTO
pa3BUTHUS YEIIOBEUYECTBA U IPUPOIBI
PanmonansHo€ MpUpPOAOIIOIL30BaHNE U

94 COXpaHEeHHE OMOJIOTUIECKOTO
pa3zHooOpa3us 3emiu
O0001IeHne U cUCTEMATH3AINS 3HAHUN
1o TeMaM "IKOJIOTHS - HayKa O
B3aMMOOTHOIICHHUSIX OPraHU3MOB JIPYT C
JPYTOM U HaJIOPTaHU3MEHHBIX CUCTEM C

95 oKpykaromieit cpenoit”, "Opranuzmsl u
cpena obutanus", "IKOIOTUS BUIOB U
nonyssnus”, "IKOIOTUsT COOOIIECTB.
Dxonoruveckue cucteMol", "buocdepa -
riiobanpHas sxocucreMa" / KoHTponbHas
pabota no Teme "Dkonorus"

96 PesepBHBIif ypok

97 PesepBHBII ypok

98 PesepBHbIiil ypox




99 PesepBHBIit ypok 1
100 PesepBHEIT ypok 1
101 PesepBHBIit ypok 1
102 PesepBHbIii ypok 1
OBUIEE KOJIMYECTBO YACOB I10 102 75

[NPO'PAMME







HNPOBEPAEMBIE HA EI'D 110 BUOJIOI'MA TPEBOBAHMUS K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHON
HNPOI'PAMMBLI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaAHMS

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

CchopMupoBaHHOCTh 3HAHMHA O MECTE M POJM OMOJIOTUU B CHCTEME
€CTECTBEHHBIX HayK, B dopMupoBaHUn COBPEMEHHOM
€CTECTBEHHOHAYYHO! KapTHHBI MUPA, B IIO3HAHUH 3aKOHOB MTPUPO/IBI
M pElIeHHMM  JKU3HEHHO  BAXKHBIX  COLMAIBHO-3THUECKUX,
HKOHOMHUYECKHUX, IKOJIOTUYECKHX MPOOIJIEM YeIOBEUEeCTBa, a TaKXkKe B
peuicHuK  BOIIPOCOB pPAOMOHAJIBHOI'O MPHUPOAOIOJIb30BAHUA, B
(GbOopMHpPOBaHUN EHHOCTHOTO OTHOLICHHS K MPHPOJE, OOIIECTBY,
YeJIOBEKY; O BKJIaZIe POCCUHCKUX U 3apYOEKHBIX YUEHBIX — OMOJIOTOB

B pa3BUTHE OMOJIOTUH

Bnanenne cucreMoil 3HaHMM 00 OCHOBHBIX METOAAX HAy4YHOTrO
MO3HAHUS, UCTIOIB3YEMBIX B OMOJOTHUECKUX MCCIIECIOBAHUSAX KHUBBIX
O0OBEKTOB M 3KOcHCTeM (OMUCaHUE, W3MEpPEHHEe, NPOBEICHHUE
HaOJI0JIEHNH); CcIOcOO0aMH BBISIBIIGHHUS W OIICHKHA aHTPOTOTEHHBIX
W3MEHEHUH B MPUPOJIE.

YMeHue BbIIBUraTh TUIOTE3bI, IPOBEPSTh UX IKCIEPUMEHTAIbHBIMU
cpeacTBaMu, (GOpMyIupys 1Lelb HUCCIEAOBaHUs, aHAIU3UPOBATh
MOJTy4EeHHBIE PE3YNIbTAThI U J1E1aTh BHIBOJIBI.

BbisiBeHHEe 3aBUCHUMOCTH MEXIY MCCIEIyeMbIMU BEIMYMHAMU,
00BSICHEHHUE MOJTYYSHHBIX Pe3yIbTaTOB U (OPMYIHPOBAHUE BHIBOJIOB

C UCITIOJIb30BAHUCM HAYUYHBIX HOHHTI/II>'I, Teopnﬁ 1 3aKOHOB

YMeHue BiaZeTb CHCTEMOW OMOJIOTMUECKUX 3HAHHUM, KOTopas
BKJIIOYAET: OCHOBOIOJIAralOIIne OUOIOTHYECKHE TePMHUHBI M MOHATHS
(K13HB, KIIETKA, TKaHb, OPTraH, OPraHM3M, BHJ, TIOMYJISILIHUS, SKOCUCTEMA,
OuorieHo3, 6nocdepa; MeTaboII3M, TOMEOCTa3, KICTOYHbI HIMMYHHTET,
OuocuHTe3 O€sKa, OWOMONMMEpHI, UCKPETHOCTb, CAaMOPETYIISIMS,
CaMOBOCIIPOU3BE/ICHNE, HACIIE/ICTBEHHOCTD, U3MEHUYHBOCTb,
SHEPro3aBUCUMOCTb, POCT U PA3BUTHUE);

Ouosjoruyeckue Teopuu: KierouHas Tteopus 1. IlIBanna, M.
[lneinena, P. BupxoBa; KIIOHaIbHO-CETEKTUBHOTO HMMyHHTETa [1.
Opnux, N.1. MedyHnnkoBa, XpOMOCOMHAasi TEOPHUsI HACJIEACTBEHHOCTH

T. Moprana, 3akoH 3aposiiieBoro cxojictsa K. bapa, spostoninonHas




teopuss Y. [lapBuHa, cHHTeTHMYECKass TEOPHsl 3BOJIOLUHU, TEOPHS
antponoreHesa Y. Jlapsuna; teopus Ouoreonenoza B.H. Cykauéna;
yuenne H.U. BaBunoBa o ieHTpax MHOT0OOpa3us U MPOUCXOXKACHUS
KynbTypHbIX pacteHuil, yudenue A.H. CesepuoBa o mnyTix u
HaIpaBlIeHUsX dBooIHH, yaerune B.W. Bepruanckoro — o 6uocdepe);
3aKOHBI  (eIMHOOOpa3usi  MOTOMKOB  TEPBOrO  IMOKOJICHHS,
pacIienjaeHusl MPU3HAKOB, HE3aBUCUMOI'0 HACJIEJOBaHUs MTPU3HAKOB
I'. Menpnens; CUEIUIEHHOIO HACJIEIOBAaHUS NIPU3HAKOB U HAPYIICHHUS
cuerieHuss resoB  T. MopraHa; TOMOJOTMYECKMX pSJIOB B
HacnencTtBeHHoir m3MmenunmBoctH H.M. BaBmiioBa;, reHeTHUECKOTO
paBHoBecwus [x. Xapau u B. BaitnOepra; 3apoasieBoro cxoacTtsa K.
bapa; 6uorenernueckwuii 3akon J. ['exkens, @. Miomnepa);
MPUHIIUIIBI (YUCTOTHI FaMET, KOMIIEMEHTapHOCTH );

npaswia (MuaumyMa FO. JIubuxa, sKoI0rudeckoi nupamMuabl Yuced,
OMOMAaCChI U DHEPTUHN);

runote3sl (koanepBatHoi A.M. Omapuna, nepBuuHOoro OyinboHa J[x.

Xonneitna, mukpocdep C. doxca, pubdozuma T. Hek)

YmMmenue peuiaTb IMONUCKOBBLIC OHOJIOTMYCCKHUE 3aJa4M, BBbIIBIIATH
MPUIUHHO-CIICACTBCHHBIC CBsA3H MCKIAY HCCIICAYCMbIMU
OMOJIOTMYECKUMU OG’BCKT&MI/I, nponeccaMmn M ABJICHUSAMH, NOCJIATh
BBIBOJbI U IIPOTrHO3bI HA OCHOBAHWHU MMOJYUCHHBIX PE3YJILTATOB,

COCTaBJIATh 'CHOTUIIMYCCKUEC CXCMbI CKPCIIUBAHUA JIA Pa3sHBIX TUIIOB
HacCJICAOBaHUA IMPU3HAKOB Y OPraHu3MOB, COCTABJIATE CXCMBI IICPCHOCA

BCHICCTB U OHCPIU B SKOCUCTEMAX (IIeHI/I NUuTaHuA, ITUIICBLIC CCTI/I)

YMeHue ycraHaBiIMBaTb B3aUMOCBSI3M MEXKIY CTPOEHUEM U
GYHKIUSMH: OpPraHOMJIOB, KJIETOK pa3HbIX TKAaHEW, OpraHaMu H
CUCTEMaMH OpraHOB y PAacTeHMi, >KMBOTHBIX M YEJIOBEKa; MEXIY
sTanamMu 0OMeHa BEIECTB; dTaaMH KJIETOYHOIO LIMKJIA U )KU3HEHHBIX
LUKJIOB  OpPraHU3MOB; JTamamMH AMOPHOHAIBHOTO  Pa3BUTHS;
TeHOTUNIOM U (EeHOTUNOM, (QEeHOTUNIOM U (aKTOpamMH Cpeabl
oOWTaHUs; MpoLEeCCaMU  HBOJIOLIMM;  JABIDKYIIUMHU  CHUJIAMH
aHTPONOr€HE3a;  KOMIIOHEHTAMHM  pa3jM4YHBIX  JKOCUCTEM U

HpI/ICHOCO6J'IeHI/I}IMI/I K HUM OPraHnu3MoOB

YMeHue BBIICIATh CYIIECTBCHHBIC TPU3HAKH

CTPOCHUSI BUPYCOB, KJIETOK MPOKAPUOT U IYKAPUOT; OJHOKICTOUHBIX
¥ MHOTOKJICTOYHBIX OPT'aHU3MOB, BHJIOB, OMOT'€OIIEHO30B, SKOCUCTEM
U Ouocdepbl; CTPOSHUS OPraHOB W CHUCTEM OpPraHOB pPACTCHUH,

KHNBOTHBIX, YCIO0BCKaA, nmponeccoB KUBHECACATCIIbHOCTH,




MPOTEKAIOIINX B OpPraHU3Max pPAacTEHUH, XKUBOTHBIX W YETOBEKa;
OMOJOTMYECKHX TMpPOLEeCCOB: oOOMeHa BemecTB (MeTaboau3Mm),
nH(pOpMaIIUY U TIPEBpaIICHUs YHEPTHH, OPOKEHUS, aBTOTPO(PHOTO U
reTepoTpoPHOr0 TUMOB MUTAHUS, (OTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, Mei03a, raMeToreHe3a, YMOpUOreHe3a, MOCTIMOPHUOHAIIEHOTO
Pa3BHUTHSA, PA3MHOKCHHS, WHIWBHIYaJbHOTO PA3BUTHS OpraHU3Ma
(oHTOTEHE3a), B3aMMOJICUCTBHUS TEHOB, TETEPO3UCA; JEUCTBUI
UCKYCCTBEHHOI'O 0TOOpa, CTaOWIM3UPYIOLIETO, JBHXKYLIETO U
pa3phIBAIOIIETO  €CTECTBEHHOrO0 OTOOpa; ajuIONaTPUYECKOro U
CUMIATPUICCKOTO BHJI0O00PA30BAHMS, BIMSHUS JBIDKYIIUX CHIT
IBOJIIOIIMM  HAa TeHO(OHA  TOMYJAINHMH, MPHCIIOCOOJICHHOCTH
OpPTaHW3MOB K cCpelne OOWTaHWs, YepeNOBaHUs HANpPaBICHHUN

OBOJIIOIIUMHU; KPYTOBOpPOTa BCHICCTB U ITIOTOKA SHEPIrMU B SKOCHUCTEMAX

ChopMupoBaHHOCT, YMEHHS BBIIESATH CYIIECTBEHHbIE MPU3HAKU
BUPYCOB, KIETOK IPOKAapUOT M 3YKApHOT; OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BUIOB, OMOTEOIIEHO30B U SKOCUCTEM;
0COOEHHOCTH IPOLIeCCOB 0OMEHA BEIIECTB U MPEBPALICHHS SHEPTUU B
KIIeTKe, (POTOCHHTE3a, TUIACTHYECKOTO0 U IHEPreTHUeCKOro oOMeHa,
XEMOCUHTE3a, MMHTO3a, Me€i03a, OIUJIOJOTBOPEHUS, Pa3BUTHUS U
Pa3MHOXKEHHUS, UHIUBUAYAIBHOTO Pa3BUTHUS OpraHu3Ma (OHTOTeHEe3a),
00pBOBI 3a CYIIIECTBOBAHHE, €CTECTBCHHOTO otOopa,
BUA000pa30BaHusl, MNPUCIOCOOJICHHOCTH OPraHW3MOB K Cpefe
O6I/ITaHI/I$I, BJIMAHUA KOMIIOHCHTOB 3JKOCHUCTEM, AHTPOIIOICHHBIX
W3MEHEHUHN B SKOCUCTEMAaX CBOEW MECTHOCTH, KPYTrOBOPOTA BEUIECTB

Y TIpeBpalIeHus YHEprun B Onocdepe

VYmenne UCIOJIb30BaTh COOTBETCTBYIOIIINE apryMeHTHI,
OMOJIOrMYECKYI0 TEPMUHOJIOTHIO M CUMBOJIUKY JUISl TOKA3aTelbCTBA
POJICTBA OPraHU3MOB Pa3HBIX CUCTEMATHUYECKHUX TI'PYIIIT; B3aUMOCBSI3U
OpPraHu3MOB M Cpelbl OOWTaHMs; E€IMHCTBA YEJIOBEYECKHUX pac;
HEOOXOAMMOCTH  30pOBOro  obOpa3a  KHM3HHM,  COXpPaHEHHUs
pa3Ho00Opa3usi BUJIOB U 3KOCUCTEM KaK YCJIOBHUSI COCYIIECTBOBAHMS

MpUpoOAbI 1 YCJIOBECUCCTBA

YMeHne KpUTHUECKH OLEHUBaTh HWHGOpPMaILNI0 OHOJIOrHYECKOTro
COZEPKaHUS; UHTEPIIPETUPOBATh ITUYECKUE ACIIEKTHI COBPEMEHHBIX
UCCIEeIOBaHUM B OHWOJNOTHHM,  MEIOUIMHE, OUOTEXHOJOTHUH;
paccmaTpuBaTh rI100anbHbIe JKOJIOTUYECKUE poOIeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

ITO3HUIIHUIO




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O BUOJIOT'UHN

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

buonorus xkak HayKa. 2’KuBbIe CHCTEMEI U HX HU3YUCHUC

11

CoBpemeHHast Ouonorus — KOMIUIEKCHAsh Hayka. buojormdeckue Hayku U
u3ydaemble UMH TpoOiembl. DyHIaMEHTaNbHbIC, MPHUKIAIHBIE U TOUCKOBBIC
Hay4YHBIE UCCIIEIOBAaHUS B OMOJIOTHH.

3HavyeHue Omosoruv B (POPMHUPOBAHWUU COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kapTuHbl Mupa. [Ipodeccun, cBs3anHbie ¢ OMonoruell. 3HaUeHUE OMOJIOTHH B
MPAKTUYECKON JIeATEIHbHOCTH YeNIOBEKa: MEIUIIMHE, CEJIIbCKOM XO35HCTBE,

MPOMBIINIJICHHOCTH, OXpaHC IMTPHUPOABI

1.2

JKuBble cucTeMbl Kak peaMeT u3ydeHus ouonoruu. CBOMCTBA JKUBBIX CHCTEM:
€IMHCTBO XMMHUYECKOI0 COCTaBa, JUCKPETHOCTh U LIEJIOCTHOCTD, CI0KHOCTh U
YIOPSIAOUYEHHOCTh CTPYKTYPBHI, OTKPBITOCTB, caMoOpraHusanus,
CaMOBOCIIPOM3BEACHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTD, POCT U Pa3BUTHE.

YPpOBHU OpraHU3alMK KUBBIX CUCTEM: MOJIEKYJISPHBIN, KIETOUYHbIM, TKAHEBBIM,
OpraHUu3MEHHbIM, MOMYJISIUUOHHO-BUI0BO, AKOCUCTEMHBIN
(OuoreoneHoTHUECKHU), OnocdepHbid. IIponeccsl, MPOUCXOASIINE B KUBBIX
cuctemax. OCHOBHBIC MPHU3HAKU >XKUBOTO. JKH3HB Kak (opMa CYIIeCTBOBAHUS

MaTepuu

1.3

Meroasl Ouoniormueckoi Hayku. HaOmromeHue, u3MepeHHe, SKCIEPUMEHT,
cucrematuszanusa, MeraaHanu3. [loHsTHe O 3aBUCUMONM M HE3aBUCUMOM
nepemeHHol. [InannpoBanue skcnepumMenTa. [loctaHoBKa U poBepKa TUIIOTES.
HyneBass runores3a. Ilonstue BbIOOpKM M €€ TOCTOBEpPHOCTh. Pa3zbpoc B
Ouosnoruuyecknx JaHHbIX. OLIEHKAa TOCTOBEPHOCTH MOJIYUYEHHBIX PE3yJIbTaTOB.
[IprunHBI HCKaKEHUS pPe3yJabTaTOB dKCIepUMeEHTa. [loHsATHE CTaTUCTUYECKOTO

TECTa

KneTka kak OMoioruyeckasi CucreMa

2.1

Krnetka — cTpykTypHO-QyHKIIMOHATIbHAS €UHUIA KUBOTr0. MIcTOpUs OTKPBITUS
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBanH, M.
[netinen, P. BupxoB). OCHOBHBIC TOJOXEHUS COBPEMEHHON KICTOYHOU
TEOpUH.

MeToasl  MONEKYNSApHOM W KIETOYHOM  OMOJOTHMU:  MHUKPOCKOIIHS,
xpomatorpadusi, anekTpodopes, METOI MEUYCHBIX aTOMOB, nuddepeHnaibHoe

LICHTpI/I(byTI/IpOBaHI/Ie, KYJIBbTUBUPOBAHUC KIICTOK




2.2

XUMHUUYECKUH COCTaB KIETKH. MaKkpo-, MUKpO- M YJIBTPaMUKpPOUIEMEHTHI. Boja u
€€ poJib KaK pacTBOPUTEISI, PEareHTa, y4acTHe B CTPYKTYPUPOBAaHUM KIIETKH,
TEIUIOperysiuui. MuHepaabHble BElIecTBa KJIETKH, UX OMOJIOTHYECKas pPOJib.
Posib KaTHOHOB U aHMOHOB B KJIETKE.

buonornueckue monuMmepsl. benku. AMHMHOKUCIOTHBIM cocTaB  OENKOB.
CtpykTypsl 0enkoBO MoJekyibl. llepBuuHas cTpykTypa Oenka, MenTHIHAs
CBsA3b. BropuuHas, TpeTuyHas, YETBEpPTUYHAS CTPYKTyphl. JleHaTypaums.
CoiictBa 6enkoB. Knaccudukanus 6enxoB. buonorunueckue QyHKIHH OSIKOB.
VYrneBoabl. MoHOcaxapuibl, AUCaXapHibl, OJIMTOCAXapUIbl U MOJUCAXAPUIbI.
O6mwmit miaH cTpoeHUST W (HU3UKO-XMMHUYECKUE CBOWMCTBA YIJICBOJIOB.
buonoruueckue QyHKIUU YTrIIeBOJOB.

Jlumuaer. TuppodunsHO-TUAPODOOHBIE cBOMicTBa. Kiaccudukamus JTUTUIOB.
Tpurmuuepunsl, dpochonunuasl, BockH, crepousisl. buonornyeckue GpyHkuuu
munugoB. OOmme cBoifcTBa OMONOTMYECKMX MEMOpaH — TEKydecTh,
CHOCOOHOCTh K CaMO3aMbIKaHUIO, TTOJTyITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JIHK u PHK. CrpoeHne HyKJIEHHOBBIX KHCIOT.
Hykneoruasl. [Ipunuun kommiementapHoctu. [Ipasuno Yapragdga. Ctpykrypa
JIHK — nBoiinas cninpanb. MectoHaxoxaeHue u ononorudeckue ¢pynkunu JJHK.
Buasl PHK. ®ynxunu PHK B knetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsisu B Mosiekylie ATO.
buonornueckue Gpynkimn AT®. BoccraHOBIEHHbBIE IEPEHOCYNKH, UX (DYHKIINN
B kietke. CekBenuponanue JHK.

CtpykTypHass OuoyOTHs: OMOXMMHUYECKHE M OMO(PU3NYECKHE HCCIIECIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYII

2.3

Tumbr  KIETOK: dJyKapuoTH4YecKass | TmpokapuoThueckas. CTpyKTypHO-
(G yHKIIMOHAIbHBIE 00pa30BaHUs KIETKH.

Crtpoenue npokapuoTHueckor kieTku. KieTouHas cTeHKa OakTepwil U apXei.
OcobeHHOCTH CTpOoeHUs1 reTepoTpodHON W aBTOTPOPHON MPOKAPHOTUUECKHUX
KJIETOK. MecTO U poJib MPOKAPUOT B OMOLIEHO3aX.

Crtpoenue U QyHKIMOHUPOBAHHE dYKapUOTHUYECKON KieTkH. IInazmaTnueckas
MeMOpaHna (rua3manemma). CTpykTypa miazmaTuyeckoil MeMopansl. TpaHcnopt
BEIIECTB 4epe3 IUIa3MaTH4YecKyl0o MeMmOpaHy: mnaccuBHbIM (auddysus,
obneruénHass auddysus), akTUBHBIA (MEPBUYHBIA W BTOPUYHBIM aKTHUBHBIN
tpancnopt). Ilomynponunaemocts MemOpanbl. PaGota HaTpuii-KaineBoro
Hacoca. DHJOUUTO3: MUHOUMTO3, (harouuTo3. Dk3o1uTo3. Kierounas creHka.
CrpykTypa 1 GyHKINHU KIETOYHON CTEHKH PaCTEHHA, TPHOOB.

Hurorutazma. [utozons. Llutockener. [Bumxenue nurToruiazMbl. OpraHOHIbI
kineTkn. OmHOMEeMOpaHHBIE OPTaHOWIBI KJIETKH: HSHIOIIIA3MaTHUYECKas CETh

(BIIC), anmnapar I'onbxku, TM30COMBI, UX CTpoeHUE U (PpyHKIMH. B3aumocss3pb




OJTHOMEMOpaHHBIX OPraHOUI0B KIeTKH. CTpOCHHE IPaHyIISIPHOTO PETHKYIIyMa.
Cunte3 pactBopuMbIx OenkoB. CuHHTE3 KIETOYHbIX MeMOpaH. ['mankuii
(arpaHynsipHBI) SHOOMIA3MATUYECKUN peTukyiayM. CekpeTopHas (yHKIUS
anmnapata ['onpmxu. TpancnmopT BellecTB B KieTKe. Bakyonu pacTHUTENbHBIX
kietok. Kierounstit cok. Typrop.

[lomyaBTOHOMHBIE OpraHOUbI KJIETKU: MUTOXOHPHUHU, IIACTUIBL.

Crtpoenre u (GyHKIMH MHUTOXOHIPHHA W TuiacTuiA. IlepBuduHbIe, BTOPUYHBIE U
CIIO)KHBIE  IIACTUABI  (DOTOCHHTE3UPYIOIIMX  DYKApHOT.  XJIOPOIUIACTHI,
XPOMOILIACTBI, JIEUKOTUIACThI BBICIIMX PACTCHUM.

HememOpanubie opranounbl kietkun CrpoeHune M (QyHKUMH HEMEMOpaHHBIX
OpraHouioB KjeTku. PubOocombl. MukpodunameHnTsl. MpbleyHblE KIETKH.
Muxkpotpybouku. Knetounsni mneHtp. CTpoeHHE W JIBHIKECHHE JXT'YTHKOB H
pecHryek. MUKpOTpyOOUKH IIUTOIUIAa3MbI. LleHTprob.

SAnpo. OGonouka siapa, XpOMaTHH, KapuoIUla3Ma, SAPBIINIKHU, UX CTPOCHUE U
byHkuun. SnepHbiid OSNKOBBIM MaTpUKC. [IpoCTpaHCTBEHHOE PaCIOIOKEHUE
XpOMOCOM B MHTep(]a3HOM sisipe. benku xpomaTuHa — TUCTOHBI.

Knerounsie BkmtoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapHOT

(pacTUTEeNbHOM, )KUBOTHOM, TPUOHOIA)

2.4

ACCUMMIIAIIMS M TUCCUMUJISILIMA — JIBE CTOPOHBI MeTabonu3ma. Tunsl oOMeHa
BEIIIECTB: aBTOTPO(HBIN U reTepoTpodHbIA. YUacTHe KHcIopoJa B OOMEHHbIX
nporeccax. DHepreTuueckoe oOecredeHne KIeTKH: npesBpameHne ATD B
oOMeHHBIX Tmporeccax. DepMEHTATHBHBIN XapaKTep PEaKuil KIECTOYHOTO
MeTabonu3Ma. DEepMEHTHI, UX CTPOCHHE, CBOWCTBA M MEXAaHHM3M JCHCTBHS.
Kodepmentsl. Otnuunst (QepMEHTOB OT HEOPraHMYECKUX KaTaJlu3aTOpPOB.
benku-aktuBatopel M O€JIKU-UHTUOUTOPBHL.  3aBUCUMOCTb  CKOPOCTH
(epMEHTATUBHBIX PEAKIUil OT pa3InYHbIX (PAKTOPOB.

[lepBruHBIl CUHTE3 OpraHMYeCcKUX BewecTB B KieTke. PortocuHTe3. Poib
XJIOpOIIACTOB B Iponecce (orocuHre3a. CBeToBas M TeMHOBas (hasbl.
IIponykTuBHOCTH (hoTOCHHTE3a. BimsiHue pa3nuyHbIX (aKTOPOB HA CKOPOCTh
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3A.

XeMOCHHTE3. Paznoob6pa3zue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULIMPYIOLIHE OaKTepuu, *Kelle300aKTeprun, cepoOakTepuu, BOJIOPOIHbIE
OaxkTepuy. 3HaUEHHUE XEMOCHHTE3a.

AmnaspoOHble opraHu3mbl. Buabl Opoxenus. IIpoaykTbl OpoxeHus U HX
UCTIOJb30BAHUE YEIIOBEKOM. AHA’pOOHbIE MHUKPOOPIaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENN O0Ie3HE.

AdpoOHBIE OPraHU3MBl. DTambl YJHEPTETHICCKOTO 0OMeHa. [10IrOTOBUTEIBHBIIM

stan. ['ukonu3 — 6eCKUCIOpOJHOE PACILEIIEHNE TIIFOKO3bI.




buonoruueckoe OKHUCIIEHUE, WU KJIETOYHOE AbIXaHHWE. POib MUTOXOHIpH B
mporieccax — Ouojormueckoro  okucieHus.  Lluknuueckue — peakium.
OxucnutensHoe (pochopunuponanue. [IpenmyiiecTBa a3poOHOro Myt ooMeHa

BEIIECTB Mepes aHa3pOOHBIM. DPPEKTUBHOCTh YHEPreTUUECKOro 0OMEHa

2.5

Peakuun matpuuHoro cuHtesa. lIpuHIMI KOMIUIEMEHTApHOCTU B peaKLUAX
MaTPUYHOTO  CHHTe3a.  Peanm3anms  HAcJIEICTBEHHOW  HMH(OpPMAIUH.
I'enernueckuii ko, ero cBoictBa. TpaHckpunuus — matpuusbiil cuate3 PHK.
[IpyHUMIIBI ~ TPAHCKPUIILMU:  KOMIUIEMEHTAPHOCTh, AHTHUMAPAJUIEIbHOCTD,
aCUMMETPUYHOCTh. TpaHcisanusa U e€ sranbl. Yyactue tpaHcnoptasix PHK B
OouocuHTe3e Oenka. YcnoBus OuocuHTe3a Oenka. KoaupoBanue aMHHOKHUCIIOT.
Posb pubocom B Guocunrese Genka.

Opranuszanys reHoMa y IpoKapHuoT U 3YKapuoT. Peryisius akTMBHOCTH T'€HOB
y npokapuoT. ['unore3a onepona (P. XKako0, XK. Mano). Perynsiius oOMeHHBIX
MpoLECCOB B KieTke. KileTouHbIi romeocTas.

Bupychbl — Heknerounsle (popMbl KU3HH U OOJIUraTtHele mapasuTbl. CTpoeHHe
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros.

BupycHbie 3a00seBanus denoBeka, )KUBOTHBIX, pactennit. CITN]I, COVID-19,

conuaJiIbHbIC U MCIUITUMHCKUC HpO6HCMBI

2.6

Knerounslii 1mmki, ero mepuoisl M perymauusa. HMurtepdaza u  MuTo3.
OcobeHHOCTH TPOIIECCOB, MpOTeKaroImuX B MHTepdase. [ToaroToBka KIeTku
nenenuto. [IpecuHTeTnyeckuid  (MOCTMHTOTHYECKHIA), CHHTETHUYECKHA U
MOCTCUHTETUYECKUH (TPEMUTOTUUECKUI) TepHOAbI UHTEP(Da3bI.

Martpuunsii cunre3 JHK — perumkanums. [lpuHnuner permmkanunn JTHK:
KOMIUIEMEHTAPHOCTb, IIOJYKOHCEPBAaTUBHBI CHUHTE3, AHTUIAPAIIIEIBHOCTD.
Mexanusm perukanuu JJHK. Xpomocomsl. Ctpoenue xpomocoM. Tenomeps! u
TemoMepasa. XpPOMOCOMHBIM Ha0Op KIETKH — KapuoTHN. J[MNmowmHpi u
rarionHbii  HaOopbl XpomocoMm. [‘omonoruuneie XxpomMocoMbl. [lonoBbie
XPOMOCOMBI.

Henenne kneTkn — MATO3. CTauyu MUTO3a M MIPOUCXOJALINE B HUX MPOLIECCHI.
Tunsr muto3a. Kapuokunes ¥ LUTOKMHE3. bHojgorndeckoe 3Ha4yeHHE MUTO3a.
Perynsanus mutoTHdeckoro nukia kiaeTku. lIporpammupyemas KiaeTodHas
ru0esnb — arnomnros.

CDyHKI_II/IOHaJ'IBHaH ICHOMMKaA

Opraausm Kak OHOJIOTHYECKas CUCTEMa

3.1

OI[HOKJ'IGTO‘{HBIC , KOJIOHHAJIbHBIC, MHOTI'OKJICTOYHBIC OpraHHU3MbI u

MHOI'OTKaAHCBbLIC OPIraHU3MBbI.




@dopMBl pa3MHOKEHHS OPraHM3MOB: Oecroyioe (BKJIIOYas BEreTaTUBHOE) U
nmonoBoe. Buael OGecnonoro pa3MHOXKEHHUsS: TOYKOBaHWE, CHOPYJISAIHS,
(dbparMeHTaIus, KJIOHUPOBAHUE.

[lonoBoe pasmuoxkenue. [lonoBble kieTku, uiau rameTsl. Meito3. Cranun
Mmeno3a. IloBenenne xpomocom B Menosze. Kpoccunrosep. buonorumueckuii
CMBICJT M€1103a 1 MOJIOBOTO IIpo1ecca. Meno3 1 €ro MecTo B )KU3HEHHOM LIUKJIE
OpraHU3MOB.

[Ipen3aponsimieBoe pazpurue. ['amerorenes y KMBOTHBIX. 1I0JI0BBIE Kee3sbl.
OOpa3oBaHne W pa3BUTHE TOJOBBIX KiIeTOK. CrepMaToreHe3 W OOTeHeEs.
Crpoenue mosioBeIX KieToK. OIIOIOTBOpEHHE M AMOpPHUOHAIBHOE pPa3BUTHE
YKUBOTHBIX. Cnioco0mr OIJIOIOTBOPEHHS: HapYXHOE, BHYTpPEHHEE.
[TapTenorenes.

WunuBuayanbHOe pa3BuTHEe OpraHuzMoB (oHTOoreHe3). Cragum sMOpuoreHesa
YKUBOTHBIX (Ha TIpuMepe Jsaryiikn). [poonenue. Tunsr gpodaeHus. OcoOeHHOCTH
IpoOJIeHUsT MIICKOTIUTAIOMIMX. 3apOABIIIEeBbIE JTUCTKU (TacTpynsnus). 3akiaaka
OPraHOB U TKaHEW W3 3apOJBIIIEBBIX JIUCTKOB. B3anMmHOE BiIusiHUME dacTei
pa3BUBAIONIECTOCS 3apojbllia (IMOpHUOHANbHAS WHAYKIHMA). 3akiajgka IulaHa
CTPOEHMSI KUBOTHOTO KaK PE3yJIbTaT MEPAPXUUYECKUX B3aUMOJICUCTBUN T'€HOB.
BnusiHre Ha SMOpHOHATBHOE PAa3BUTHE PA3IMUYHBIX (DAKTOPOB OKPYKAIOIICH
cpenbl.

Poct u pasBurme xuBOTHBIX. [locTamOpuoHanbHbli mepuoxa. IIpsimoe u
HenpsiMoe pasBuTue. Pa3zButHe ¢ mMeramopdo3oM y OEClO3BOHOYHBIX U
MMO3BOHOYHBIX >KMBOTHBIX. BHOJIOrHMYEeCcKOe 3HAYCHHE MPSIMOTO M HEMPSMOTO
Pa3BUTHS, UX PACTIPOCTPAHECHHUE B PHUPOAE. THUIIBI pOCcTa )KUBOTHBIX. DAKTOPHI
peryisuud pocta JKUBOTHBIX M uenoBeka. Craguu MOCTIMOPHOHAIBHOTO
pa3BUTHSA y )KUBOTHBIX U 4yesoBeka. [leproibl OHTOreHe3a yenoBeka.
Pasmuoxxenne u pasButue pacteHuid. ['amerodputr u cropodur. Meito3 B
KU3HCHHOM IIMKJe pacteHuid. OOpa3zoBaHue Ccrmop B MpoIecce Meio3sa.
l'amerorenes y pacrennii. OIUIOOOTBOPEHHE UM PA3BUTUE PACTUTEIBHBIX
Opranu3MoB. J[BOlfHOE OIUIOJOTBOPEHHE Y IIBETKOBBIX pacTeHuii. OOpa3oBaHue
U pa3BUTHE CEMEHM. MeXaHU3MBbl PETYJSIMUU OHTOI€HE3a y pacTeHUd u

ZKHUBOTHBIX

3.2

Uctopust craHOBNEHUS W pa3BUTUSL TEHETUKU Kak Hayku. (OCHOBHBIE
FEHETUYECKHUE MOHATUSA U CUMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI, AJICIbHbBIE
TEHbI, aJbTEPHATUBHBIE NPU3HAKH, JOMUHAHTHBIM M PELECCUBHBIA IIPU3HAK,
TOMO3UI0Ta, TETEPO3Ur0Ta, YHCTas JUHHS, THOPUIBI, TEHOTHIN, (PEHOTHII.
OCHOBHBIE METOJbI TI'CHETHKHU: THOPHIOJIOTHYSCKHUN, ITUTOJOTUICCKHM,

MOJIEKYJIIPHO-TEHETUYECKUI




3.3

Monorubpunnoe ckpemuBanue. IlepBblii  3akoH MeHgens — 3aKkoH
e1MHo00pa3usi TuOpuI0OB MepBoro mnokoseHus. [IpaBuiao JOMUHMPOBaHUS.
Bropoii 3akoH MeHiens — 3aKOH paclleryieHus: npu3HakoB. LluTonoruueckue
OCHOBBI MOHOTHOPHTHOTO CKpELMBaHUA. | MIOTE3a YUCTOTHI TaMeT.
Ananusupyrouee ckpemuBaHue. [IpoMexyTouHbIM XapakTep HaciIeIO0BaHUS.
Pacmennenne npu3HakoB IpHU HEIIOJIHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpemuBanue. Tperuit 3akoH MeHzens — 3aK0OH HE3aBUCHMOI'O
HacjleIoBaHUs  Npu3HAaKkoB. LluTonmormyeckue  OCHOBBI  JUTHOPUIHOTO
CKpELMBaHMUs.

CuemienHoe HacienoBanue mnpu3HakoB. PabGotrer T. Moprana. CueruieHHOE
HacJeA0BaHUE T€HOB, HAPYIICHHE CLEIUICHHUs MEXAy TeHaMu. XpOMOCOMHas
TEOpHUs HACJIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIN MEXaHU3M ONPEIEICHUS IoJIa. AYTOCOMBI H
IIOJIOBBIE XPOMOCOMBL. I'OMOraMeTHBIN U reTeporaMeTHeli nmoil. I'eHeTndeckas
CTPYKTypa IIOJIOBBIX XpoMocoM. HaciienoBanue NpH3HAKOB, CLEIUIEHHBIX C
IOJIOM.

I'enotun kak nenoctHas cucreMa. IlnelioTponysi — MHOXECTBEHHOE JEHCTBHE
reHa. MHOXECTBEHHBIM ajuienu3M. B3aumopeiicTBue HeayuIeIbHBIX TEHOB.

KommnemenrapHocts. Onuctas. Ioaumepus

3.4

B3aumoneiictBe TeHoTMma W cpeAbl Tnpu  QopMUpoBaHUMU  (peHOoTHMA.
N3menunBOCTh Npu3HakoB. KaueCTBEHHbIE U KOJIMYECTBEHHBIE NMPU3HAKU. BUb
M3MEHYMBOCTH: HEHACIICICTBEHHAS M HACJICACTBCHHAS.

MoaudukanmonHass ~ M3MEHYMBOCT. Pomb  cpensl B (pOPMHUPOBAHUHU
Mou(pUKalMOHHON M3MeHurnBocTH. HopMma peaximu npusHaka. BapuanmoHHbII
psan u BapuanoHHas kpuBas (B. Horanncen). CBoiicTBa MOIU(pHUKALIMOHHON
M3MEHIHBOCTH.

I'enoTunuyeckas HW3MEHUMBOCTH. CBOICTBAa TI€HOTUIIMYSCKOM HM3MEHYMBOCTH.
Buel reHOTHITHYECKON M3MEHYHMBOCTH: KOMOMHATHBHAS, MyTaIlMOHHASI.
KomOuHatuBHAsT W3MEHYMBOCTh. Mel03 © TIOJOBOM TMPOIECC — OCHOBA
KOMOMHATHBHOM U3MEHUYHMBOCTH. POJIb KOMOMHATHBHON H3MEHUNBOCTH B CO3JaHUN
TeHETHYECKOTO Pa3HO00pa3usi B MpeieNiaX OJHOTO BU/IA.

MyTanuoHHas U3MEHYUBOCTE. BUbI MyTallMii: TEHHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE M WHAYLUMPOBAaHHBIE MYTALMU. SIA€pHBIE M LUTOIUIa3MAaTUYECKHUE
Myrtaiuu. CoMaTHYeCKWE | TMOJIOBblE MyTaluu. [IpuunMHBI BO3HHMKHOBEHHS
Myrtanuil. MyTareHsl W UX BIUSHUE HAa OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTaIMOHHOTO TIpoIecca. 3aKOH TOMOJIOTMUYECKUX PSJOB B HAcCJEeICTBEHHOU
m3menuuBocty  (H.W.  BaBwioB).  BHesnepHas  M3MEHYMBOCTD U

HaCJICACTBCHHOCTD




3.5

Kapuotun uyenoseka. MexayHapoaHas IporpaMMa HCCIEIOBaHUS TE€HOMa
gyesoBeka. MeToapl M3y4eHHMs TEHETHMKM 4YeJIOBEKA: TI'€HEAIOTHYECKUil,
OJU3HEIOBBIH, LIUTOT€HETUYECKHH, HOMYJIALIMOHHO-CTaTUCTUUECKUH,
MOJIEKYJISIpHO-TeHETHUeCKHd. ~ COBpPEMEHHOE  ONpENEICHHE  T'€HOTHIA:
IIOJIHOTEHOMHOE CEKBEHHPOBAHME, TECHOTUIIMPOBAHUE, B TOM YHCJIE C TIOMOIIBIO
[1I[P-ananu3a. HacnencrBennsie 3abojeBaHus  ueloBeka. [eHHbIE U
XpOMOCOMHBIE ~ Oosie3HM ~ 4yenoBeka.  bonesHu ¢ HacieICTBEHHOMH
IPEAPACIOI0KEHHOCTHIO. 3HAUEHUE MEIULIMHCKON T€HETUKHU B ITPEJOTBPAILEHUU

U JIEUEHNN TEHETHUECKNX 3a00seBanmii ueoBeka. CTBOIOBBIE KIIETKU

3.6

JloMecTHKanusl ¥ CENEeKUMs. 3apOXKICHUE CEJEKIIMU U JOMECTHKAIUU. YUYCHHE
H.J. BaBunoBa 0 LEHTpaXx NPOUCXOXKICHHUS M MHOTrooOpasus KyJIbTYPHBIX
pacteHuii. Posib ceneknyu B CO3JaHUU COPTOB PACTEHUH W TMOPOJ KUBOTHBIX.
Copr, mopojga, mTamMm. 3aKOH TOMOJIOTHYECKMX pSAIOB B HACJIEICTBEHHON
m3menunBocty H.M. BaBuiosa, ero 3HaueHue /i CEICKIIMOHHON pabOTHI.
Metoasl ceneKIMOHHONW paboThl. VCKyCCTBEHHBI OTOOp: MACCOBBIA H
WHIWBHUIYAIbHBIA.  JTambl  KOMOWHAIMOHHOW  cenekiuu.  McmbiTanue
npou3BoguTeNeld Mo moTtoMcTBy. OTOOp MO TEHOTHMY C TMOMOIIbIO OLIEHKH
(deHoTHIIa TOTOMCTBA M OTOOP MO TeHOTHITY ¢ TToMoIIbio aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/| CEIEKIIMOHHOM paboThl. PanuannonHbIit
U XUMHUYECKHI MyTareHe3 KaK HMCTOYHHUK MYTalluid y KYJIbTYPHBIX (opM
opranu3moB. Mcronb30BaHHE€ TEHOMHOIO pEAAaKTUPOBAaHUS U METOJIOB
pexomOunanTHbIX JIHK 11t monmydeHus uCX0AHOTO MaTepraa sl CeJIeKIHH.
[Nomy4yenne nonumonaoB. BHyrpuBHoBas ruOpuamsanus. bimskopoacTBeHHOE
CKpelllMBaHue, WM UHOpUIUHT. HepoJcTBeHHOE CKpellMBaHue, WM ayTOpUIMHT.
I'ereposuc u ero npuunnbl. Vcnonp3oBanue rereposuca B cenekiuu. OtnanéHHas
rubpuanzanyst. [lpeogonenue Oecrutonus MEXBHIOBBIX THOPHIOB. JloCTIKEHHS

CEJIEKIIMU PACTEHUI U KUBOTHBIX

3.7

OOBEKTHI, NCTIOIb3yEMbIE B OMOTEXHOJIOTHH, — KIIETOUHBIE U TKAHEBbIE KYJIbTYPBI,
MHUKPOOPIaHM3MBbl, MX XapaKTepUCTUKA. TpaaulUoOHHas OMOTEXHOJIOTHS:
xjge0oneyeHre, IOJyYeHHE  KUCIOMOJIOYHBIX  NPOAYKTOB,  BHUHOJEIHE.
Mukpo6uonoruueckuii cunte3. OOBEKTHI MHKPOOHOJIOTMYECKUX TEXHOIOTUH.
[lpousBopcTBO  Oeska, AMHHOKHCIOT W BHUTaMUHOB.  VIcKyccTBEHHOE
OILUIOJOTBOPEHHUE. PEKOHCTpYKIUSA SHULEKIECTOK W KJIOHUPOBAHHUE >KUBOTHBIX.
Meton TpaHCIUTaHTaLUU SAEP KIETOK.

XpoOMOCOMHass W TeHHas WHXEHepusa. VCKyCCTBEHHBIM CHHTE3 TI€Ha U
KoHCcTpyupoBanue pekomOuHaHTHbIX JIHK. JlocTwkeHHs M TNepCHeKTHBBI
XPOMOCOMHOW ¥ TEHHOW WHXXCHEpUH. MeIUIHUHCKHE OHOTEXHOJIOTHH.

Hcnonp30BaHnue CTBOJIOBBIX KIETOK




4.1

Cucrema 1 MHOrooOpasue OpraHMuecKkoro Mupa

buonornueckoe  pazHooOpasue  opranu3moB. CoBpeMeHHas  cUCTEMa
opranudeckoro mupa. [lpuHnuns! kinaccudukanmu opranu3moB. OCHOBHbIE
CHUCTeMaTHUYECKHUE IPYIIbl OPraHU3MOB.

OCOOEHHOCTH CTPOCHHS U KHU3HEACATECIBHOCTH OJHOKJIETOUYHBIX OPraHU3MOB.
bakrepuu, apxeu, 0THOKJIETOYHbIE TPUOBI, OJHOKJIETOUHBIE BOJOPOCIH, IPyrue
npotuctel.  KosoHuanbHple — opraHu3Mbl.  JIBMKEHHME  OJHOKJIETOYHBIX
OpraHu3MoB: aMEOOHIHOE, KT'YTUKOBOE, PECHUYHOE. 3alUTa Y OAHOKIETOUHBIX

OpraHu3MoB. Pa3apakuMOCTh y OJTHOKJIETOUHBIX OPTaHU3MOB. TaKCHCHI

4.2

MHOroKJIETOYHbIE  pacTeHusA. B3auMOCBA3b 4YacT€d  MHOTOKJIETOYHOTO
opranu3ma. TkaHu, OpraHbl ¥ CUCTEMbI OPTaHOB MHOTOKJIETOYHOI'O OpraHU3Ma.
OpranusMm Kak enuHoe Lenoe. TkaHu pacTeHU. TUIBI pacTUTENBHBIX TKAHEH:
oOpa3oBaTesibHas, TIOKPOBHAs, MPOBOJAIIAS, OCHOBHAs, MEXaHUYECKas.
Ocobennoctu cTpoeHusi, (YHKIMA W PACTIONOXKEHHS TKaHEH B OpraHax

pacteHui

4.3

BereraTtuBHbIE M TeHEpaTUBHBIE OpraHbl pacTeHU. PYHKIIMU OPraHOB U CUCTEM
opranoB. Kapkac pactenuii. /J[Bm>keHUE€ MHOTOKJIETOYHBIX PACTEHUIN: TPOITU3MBbI
n Hactuu. [loriomenue BOIbI, YIIEKHCIOrO0 ra3a U MHHEPAIBHBIX BELIECTB
pactenusimu. Jlpixanue pactenuil. uddysus razoB uepe3 moBEpXHOCTb KIETKH.
TpaHcnopTHbIE CUCTEMbl pacTeHUW. Bbiaenenwe y pacteHuid. 3ammra y
MHOTOKJIETOYHBIX pacTeHuil. Kyrukyna. CpeacTtBa macCMBHOM M XMMHYECKOU
3amuThl. ODUTOHUIUBI.

PazgpaxkumocTs v perynanus y opranu3sMoB. Pa3zapakuMocTb U perymsius y

MHOTI'OKJICTOYHBIX paCTeHHﬁ. PocToBrie BCIICCTBA U UX 3HAUYCHUC

4.5

MHOroKIIeTOUHbIE  KMBOTHbIE. B3auMOCBsA3bp 4YacTe€il MHOTOKJIETOYHOIO
opranusma. TkaHH, OPraHbl U CUCTEMbI OPTAHOB MHOTOKJIETOYHOT'O OpraHU3Ma.
Opranusm kak eguHoe 1enoe. ['omeocras. TkaHU )KMBOTHBIX M YellOBEKa. THIIbI
KUBOTHBIX TKaHEHW: SMUTETUalIbHasl, COCAMHHUTENIbHAS, MBIIICYHAsl, HEPBHAs.
OcoOeHHOCTH CTpOCHHS, (QYHKIHMA W pACIOJOKEHUS TKAaHEW B OpraHax

JKHUBOTHBIX U YCJIOBEKaA

4.6

OpraHbl ¥ CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMM OPraHOB U CUCTEM OPraHOB.
Omopa Tena opranu3moB. CKeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
XUBOTHBIX. HapyxHbIil 1 BHyTpeHHMI ckeneT. CTpoeHUe U TUIbl COSAMHEHMUS
KOCTEH.

JIBM>KEHHE MHOTOKJIIETOYHBIX JKMBOTHBIX. [IuTanue >xuBoTHBIX. IluTanue
MIO3BOHOYHBIX XHMBOTHBIX. JpIXxaHue *xHUBOTHBIX. KoxkHOe nbixanue. JKabepHoe

U IErOYHOE JbIXaHHE.




JIbIXaHue IO03BOHOYHBIX JKUBOTHBIX. DBOJIOIHMOHHOE YCIIOKHEHHE CTPOCHHUS
NETKUX MO3BOHOYHBIX )KUBOTHBIX. J[pIXaTelbHas cucTeMa yesloBeKa. MexaHu3m
BEHTWISIUM JIETKUX Y NOTHIl M MJICKOMMUTAIOMMX. TpaHCIOpT BeUIECTB Y
Opranu3MoB. TpaHCHOPT BelIeCTB y *KMBOTHBIX. KpoBeHocHast cucrtema u eé
opranel. KpoBeHocHas  cucrema  MO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpPOBOOOpAIIEHUs. DBOJIOIMOHHBIE YCJIOKHEHUSI CTPOCHUS KPOBEHOCHOM
CHCTEMBI MTO3BOHOYHBIX JKUBOTHBIX. BhIenenne y opranu3MoB. Breiaenenue y
KHUBOTHBIX. CoKparuTenpHble Bakyond. Opranbl BbineneHus. CBs3b MOJIOCTH
TeJa ¢ KPOBEHOCHOH U BBIJICIIUTEIBHOM cucTeMaMu. Beiiesienre y mo3BOHOYHBIX
KMBOTHBIX. 3allliTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI H WHX
MIPOU3BOIHBIC.

Pa3apaxuMoCTb 1 perynsius y Oprann3MoB. Pa3apakxuMocCTb y OTHOKIICTOUHBIX
opranm3MoB. Takcuchbl. Pa3apakuMOoCTh W PErymsius Y MHOTOKJICTOYHBIX
pactennii. PocToBbIe BemecTBa 1 X 3HAUYCHHE.

HepBnas cuctema u pedieKTopHast peryisnusl y MHOTOKJIETOYHBIX KHBOTHBIX.
HepBHas cucrema u e€ oTAenbl. DBOMIOLMOHHOE YCIOXKHEHHE CTPOEHUS
HEPBHOM CUCTEMBI Y )KUBOTHBIX.

PazpaboTka anroputmMoB u mporpamm ais 3¢GQGeKTUBHON (yHKIMOHATBHON
aHHOTAllUM  TCHOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTabOJIOMOB

MHKPOOPTraHU3MOB, PACTCHUM, )KUBOTHBIX U YEJIOBEKA

OpFaHI/ISM YCJIOBCKA M €TI0 3JO0POBLE

5.1

OpraHsl ¥ CUCTEMBI OpraHOB 4enoBeKa. OT/Iebl TOJIOBHOTO MO3I'a ITO3BOHOYHBIX
KHUBOTHBIX. Pednexc u pedunexkropnas ayra. besycioBHble H yCIOBHBIE
peduiekcbl. ['yMopanbHasi perynsuuss U SHIOKPUHHAs CHUCTEMa >KUBOTHBIX U
yesioBeka. JKene3pl 3HTOKPUHHON CUCTEMBI U UX TOPMOHBI. JlelficTBHE TOPMOHOB.
B3auMocBsI3p HEPBHOH W SHAOKPHUHHOM cucteM. ['mmoramamo-runogpuzapHas

cucrema. Pepnexc u pedpnexropnas ayra. bezycinoBHbie U yCIIOBHBIE peIeKCh

5.2

3amuTa opraHusMa ot 6onesHeil. IMMmyHHas cucrema yenoBeka. KieTounslii u
TYMOpaJIbHBIA MMMYHUTET. BpoknEHHBIN, MpHOOpeTEHHbIN crnennduyeckuii
UMMYHUTET. Teopus KJIOHaIbHO-CEeNeKTUBHOTO uMMyHHuTeTa (I1.Dpnux,
®.M.bepuer, C.Tonerama). BocnanutenbHble OTBETHI OpraHu3mMoB. Poib

BPOKAEHHOIO HMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUIl

5.3

KpoBeHocHast cuctema u e€ opransl. Cep/iie, KPOBEHOCHBIE COCYABI M KPOBb.

Kpyru xpoBoobpamenus. Pabora cepnna u e€ perynsmus

5.4

Hpixanue uyenoBeka. [uddy3us r1a30B dYepe3 MOBEPXHOCTh  KIIETKH.
JpIxaTenpHasg cucTeMa 4YesoBeka. JlpIxaTenbHas IMOBEPXHOCTh. Perymsus

IbIxaHus. [[prxaTeabHbie 00bEMBI




5.5

HI/IH_ICBapI/ITCJ'IBHa}I CHUCTEMa 4YCJIOBCKa. OT)IeJ'IBI MMUIICBAPUTCIIBHOTO TpaKTa.
HI/IH_ICBapI/ITeJ'IBHLIe KEIIC3bI. BHYTpI/IHOJ'IOCTHOC 151 BHYTPUKIIECTOYHOC

IMUIICBAPCHUC

5.6

ITokpoBsl U ux npousBojaHble. Opranbl BbiaeneHus. [louku. Ctpoenue u
¢byHkunoHupoBanue HeppoHa. OUIBTpaIHs, CEKpeLus 1 00paTHOE BCaChIBaHNE

KaK MEXaHN3MbI paboThI OpraHoB BeieneHus. OOpazoBaHHe MOYH Y YeTIOBEKa

5.7

I[BI/I)KGHI/IG YyeJIoBeKa: MbllieyHas cucremMa. CKeJIeTHEIC MbIIIOBI 1 UX pa60Ta.

CrpoeHue u TUIBI COEAUHEHUST KOCTE!

Teopus sBomtouu. Pazputue xu3Hu Ha 3emIie

6.1

OpomtonmonHass  Teopus Y. JlapBuna. IIpeanocelnky  BO3HHKHOBEHUS
napBuHHU3Ma. JKn3Hb U Hay4yHas nedarenbHocTh Y. JlapBuHa.

JiBrxymue cuibl 3BosIOLMM BUAOB 110 Y. JlapBuHy (BbICOKAasi HHTEHCUBHOCTD
pPa3sMHOXEHHsI OpraHU3MOB, HACJIEACTBEHHAass W3MEHUMBOCTh, Oopnba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBINH 0TOOD).

Odopmrnenne cuaTeTHueckoi Teopun 3Bomonuu (CTD). HelttpansHast Teopus
sBomtonuu. CoBpeMeHHas HBOJIIOIIMOHHAS OMOJIOTHSI. 3HaYEHUE YBOTFOIIMOHHOM

Teopuu B GOPMHUPOBAHUM €CTECTBEHHO-HAYYHOU KapTHHBI MUpPa

6.2

[Momynsiust kak >MeMeHTapHas eAuHHIA 3BOJOLUU. COBpEMEHHBIE METO/bI
OLIEHKH T€HETHYECKOro pazHoo0pa3usi M CTPYKTypbl nomynsauuid. M3meHenue
reHooHAa MOMyJISUU KaK AJIEMEHTApHOE SBOJIIOIMOHHOE SIBICHHE. 3aKOH
reHetudeckoro paBHoBecus [[x. Xapau, B. BaiitnOGepra.

DOnemeHTapHble (AKTOPHl (ABMXKYIIME CHJIBI) 3BOJIOUMU. MyTalMOHHBIN
nporecc. KomOuHaTuBHass uW3MEHUMBOCTH. [JIpeiid TreHOB — ciydaiiHbie
HEHANpaBJIEHHblE M3MEHEHUs 4YacToT aimjened B mnomymauusax. Oddekr
ocHoBarens.  Mwurpauuu.  M3omsamus  momynsuuii:  reorpaduueckas
(mpocTpaHCTBEHHAs), OMoI0rHyecKas (pernpoayKTUBHAS).

EcrectBennslii orO60p — HampaBisooumii (axkrop sBomouun.  Dopmbl
€CTECTBEHHOTO OTOOpa: JBWXKYIIMH, CTAOMIU3UPYIOIIUH, pa3pbIBArOIINi
(mm3pyntuBHbIi). [TonoBoit 0TOOD.

[Ipucnoco0NeHHOCT, ~ OpPraHU3MOB  Kak  pe3ylbTaT  MHKPOIBOJIIOLMH.
Bo3HukHOBeHHE — mpucnocoOJeHH y  opraHu3moB. Apomopdo3bl U
uanoanantauuu. [pumeps! npucnocobnenuii y opranuzMoB. OTHOCUTENBHOCTb
MIPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xkpurepum wu cTpyKTypa. BumooOpasoBanume Kak pe3yJbTar
MUKpPO3BOTIONMU. M3o0msiiust — kimodeBoi (haktop BumooOpa3zoBanus. [lytu u
CIIOCOOBI BUI000pa30BaHMUS aJUIONIaTPUIECKOE (reorpaduueckoe),
CUMIATpUYECKOoe  (IKOJIIOTUYECKOE), «MTHOBEHHOE»  (TONHILIONIN3AIINS,

FI/I6pI/II[I/ISaI_II/I${). I[J'II/ITGJ'ILHOCTB OBOJIIOIIMOHHBIX IIPOLECCOB.




MexaHu3mMbl GOPMHUPOBAHUS OHOIOTUYECKOTO Pa3HOOOPA3HSL.

Posnb 3BOIOIMOHHON OMOJIOTHU B pa3pabOTKe HAyYHBIX METOJIOB COXpaHEHMs
6unopazHooOpazus. MUKPOIBOIONUS U KOIBOJIOLUS Mapa3sUTOB M UX XO3S5EB.
MexaHu3mbl (OPMHUPOBAHUS YCTOWYMBOCTH K AHTUOMOTHKAM M CHOCOOBI

00pBOBI C HEl

6.3

MeToabl n3ydeHus: MakpodBotolnu. [laneoHTonornyeckre METoabl U3ydeHUs
sBomtorn. [lepexoanbie GopMbI U PUIOTEHETUUECKHE PSIBI OPTAaHU3MOB.
Bbuoreorpaduyeckre MeTo bl H3ydeHus HBoouN. CpaBHEHHE (IIOPHI U payHBI
MaTEPHUKOB H OCTPOBOB. buoreorpadudeckue oomactu 3emiid. Buabl-aH1eMUKH
Y PEJHUKTEHI.

OMOpPHOJIOrMYECKHE U CPaBHUTEIBHO-MOP(OIOrHUecKHEe METOAbl H3YYECHHS
HBOJIOLMM. ['eHeTHUYeCKHEe MEeXaHU3MBbl 3BONIOLMU OHTOI'€HE3a U IOSBICHUS
HBOJIIOLMOHHBIX  HOBHIECTB. ['OMOJIOTMYHBIE M  aHAJOTMYHBIE OpraHBbL.
PynumeHnrapHble  opraHbl M aTaBU3Mbl.  MOJIEKYJISIPHO-TEHETUUYECKUE,
OMOXMMHYECKHE W  MaTeMaTHYeCKHe METOAbl HU3y4eHHs  SBOJIIOLIUU.
I"'omonoruunsie reHsl. COBpeMEHHBIE METO/IbI MOCTPOSHHS (PUITOT€HEeTHUECKUX
JIepEBbEB.

XPpOMOCOMHBIE MYTallUU U HBOJIOLHSI TEHOMOB.

OOme 3aKOHOMEPHOCTH (TpaBuia) 3BOIIONMH. HeoOpaTMMOCTh 3BOIIOIMH.

A,Z[aHTI/IBHa}I paauanus. HepaBHOMCpHOCTB TEMIIOB 3BOJIOITUN

6.4

Hayunbie rumnore3sl NpPOUCXOXKIEHHUS >KU3HH Ha 3emie. AOuoreHes u
nancniepMus.  JloHaydHble — NpEACTaBICHUS O  3APOXKICHUU  KU3HU
(kpeanmonusm). ['mmnore3a NOCTOSHHOTO CaMO3apOXKACHUS SKM3HU H €€
onpoepxkeHue oneitaMmu  @D. Penu, JI. Cnamnanuanm, JI. Ilacrepa.
[TpoucxoxaeHne KU3HU U ACTPOOUOIIOTHSI.

OcHOBHBIC 3Tanbl HEOpPraHUYecKou IBomtonuu. [lmaneTapras (reonoruveckas)
IBOMIONUA. XHWMHYECKass SBOJONMSI. AOWOTCHHBIM CHHTE3 OpPTraHMYeCKHX
BemecTB u3 Heopranmdeckux. Ompir C. Mmmnepa u I'. FOpu. OGpa3oBanue
nojauMepoB u3 MoHoMepoB. KoanepBatnas runoreza A.M. Onapuna, runoresa
nepBuuHoro OymboHa Jk. XomneilHa, reHetnueckas rumore3a [. Mémnepa.
Pu6osumsr (T. Yek) u runoteza «mupa PHK» V. I'mnbepra. ®opmupoanue
MeMOpaH U BOBHUKHOBEHUE MPOTOKIETKH.

Uctopus 3emnn u metoasl €€ u3yueHus. VMickonaemble OpraHu4ecKrue OCTATKHU.
I'eoxponomnorust u e€ MetoAsl. OTHOCUTENbHAA M aOCOMOTHAS T€OXPOHOIOTHS.
['eoxpoHOnOrHYeckKas mKana: 30Hbl, 3pbl, IEPUOJIbI, FTIOXH.

HauanbeHble 3Tanel oprannyeckoit 3Boronuu. [losgBaeHne u 3BOIIOLHS MTEPBBIX

KJICTOK. 3BOJIIOI_[I/I$I MeTabonu3Ma. Bo3HUKHOBeHHE MEPBLIX SKOCUCTCM.




CoBpeMeHHbIE MHUKpOOHblE OWOMIEHKM KaK aHajJor MepBbIX Ha 3emue
coobuiectB. CtpomatonuTsl. [IpokaproTHl M 3yKapHOTHI.

[IpoucxoxaeHne 3ykapuoT (cuMOMoOreHe3). DBOJIOIMOHHOE MPOUCXOXKICHHUE
BUpYCOB. IIpouCXOXHAEHHE MHOTOKJIETOYHBIX OpraHU3MOB. Bo3HHMKHOBEHUE
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE ATalbl 3BOJIIONMU BBICHIMX pacTeHHid. OCHOBHBIE apoMOpQO3bI
pacreHuid. Beixon pacreHmid Ha cymy. IlosiBaeHue CHOpPOBBIX PACTEHUN H
3aBoeBaHue MMM cymu. CemeHHble pacteHus. IIponcxokaeHue LBETKOBBIX
pacTeHun.

OCHOBHBIE JTambl HBOJIIOLMM JKUBOTHOTO MHpa. OCHOBHBIE apoMOP(O3bI
XKUBOTHBIX. Benyckas dayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. IlepBsle XOp0BbIE )KUBOTHBIE. JKN3HB B BOJE. DBOIIONUSA IO3BOHOYHBIX.
[Tpoucxoxnenne ampuduii u pentuiauii. [IponcxoxaeHne MICKOMHUTAONINX U
ntul. IlpuHnun kiaroueBoro apomopgosza. OcBoeHHE O€CHO3BOHOYHBIMH U
IT03BOHOYHBIMH )KMBOTHBIMH CYIIIH.

Pa3BuTHe %13HM Ha 3eMJIe 110 dpaM U IIEpPUOJIaM: apXeil, IPOTEPO30H, NaIe030H,
Me3030, KaiiHo30M. OOmas XapakTepUCTHKa KJIMMaTa M TIeoJOTMYECKUX
mpoueccoB.  llosBienne ¥ pacuBeT  XapaKTEpHBIX  OpPraHU3MOB.
VYrieobpazoBaHue: €ero YCIOBHS U BIMSHUE HA Ta30BbIA COCTaB aTMOC(EpHI.
MaccoBble BBIMUpaHUS — DKOJIOTMYECKHE KPU3UCHI npouuioro. [IpuyunHel u
CJIEJICTBUSL MacCOBBIX BbIMUpaHUil. COBpEMEHHBIN 3KOJOTUYECKUI KpU3HC, €TO

0COOEHHOCTH

6.5

Pasnenel u 3amaum anTponosorud. Metoasl aHTpornosnorud. CTaHOBIEHHUE
[IPEICTaBICHUIN O MPOUCXOXKIEHUH yenoBeka. COBpeMEHHbIE HAyUHbIE TEOPHH.
CxoJcTBO 4esoBeKa ¢ KUBOTHBIMU. CHCTEMaTHYECKOE IOJIOKEHHE YeJIOBEKa.
CBunerenbcTBa  CXOACTBA  4YEJOBEKAa C  KUBOTHBIMH:  CPAaBHHUTEIbHO-
MOP(OJIOTHIECKHUE, AMOPHOTIOTUYECKHUE, ($U3HOTIOTO-OMOXUMHUYECKHE,
noBefeHyeckre. OTiMuMsg 4YeloBeKa OT JKMBOTHBIX. [IpsaMoxoxzaeHue u
KOMIUIEKC CBSI3aHHBIX C HUM NPHU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOU
CUTHAJIbHOU CHCTEMBI.

JBrxyue cuibl ((hakTopbl) aHTpOIOreHe3a: OMOJOTHMYECKUe, COIMAaJIbHBIE.
CooTHol1eHne ONOIOTHYECKUX U COLMANIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.
OCHOBHBIE CTaJuU aHTPOIOTeHe3a. ABCTPAJONUTEKH — JBYHOTHE IIPEIKH
monen. YemoBek yMelbld, IIEpBbIE W3IOTOBIEHUA OpyAUN Tpyna. HemoBek
NpSAMOXOJAAIIMA W TepBBIA BBIXOA JioAe 3a mpenensl Adpuku. Yenoek
reiensoeprekuii — oO0IMi MPeIoK HeaHIEePTAIbCKOTO YEIOBEKa M YeJIOBEKa
pasymMHOro. YenoBek HEaHAECPTAIbCKUM KaK BHJ JIIOJECH XOJIOJHOrO KiIMMara.
UenoBek pa3syMHbId COBPEMEHHOI'O THIIA, AEHUCOBCKHI YEJOBEK, OCBOCHHUE

KOHTHHCHTOB 3a nipenenamu AQpuku.




DBOJIIOLIUST COBPEMEHHOTO 4YeJoBeKa. EcTecTBEHHbIM OTOOp B MOMyNSALUSAX
yenoBeka. MyTallmoHHbIH npouecc U nonuMmopdusm. [TonynsaunoHHble BOJIHBL,
npei¢ reHoB, MuUrpanus 1 «3p(eKkT ocHoBaTeNs» B MOMYJISIIUAX COBPEMEHHOT'0
YeoBeKa.

Yenoseueckne pacbl. [loHsatue o pace. bomnbiime pacel: eBponeouaHas
(eBpasmiickasi), aBcTpajlo-HETpouJHas (dKBAaTOpUajbHAs), MOHIOJIOUAHAS
(a3marcko-aMepuKaHcKas). Bpems u myTtu pacceneHus 4eaoBeKa IO IUIaHETe.
EnuncTBO 4enoBeueckux pac. HayuHas HECOCTOSATENBHOCTh —pacu3Ma.
IIpucnocoOaeHHOCTh 4YeNOBEKa K pa3HbIM YCIOBUSM OKPYXKAIOLIEH CpeJbl.
Bnusnue reorpaguueckoit cpeasl u aApeida reHoB Ha MOPQOJOTHIO U

(GbU3HOIOTHIO YeTIOBeKa

OKOCHUCTEMEI U npucymue MM 3aKOHOMEPHOCTH

7.1

Pa3nensl u 3agaun sxosnorun. CBA3b 3KOJOTUHU C IPYTUMH HayKaMHU.
Metoapl skonoruu. IlosneBble HaOMOAEHUS. ODKCIEPUMEHTHI B HKOJIOTHHU:
MPUPOJHBIE U JabopaTopHble. MojaenupoBaHue B HSKOJOTMH. MOHUTOPHUHT

OKPY’KaIOIIECH CPeJIbl: TOKAIbHBIN, PETMOHAIBHBIN U TJI00QTBHBIN

7.2

Dxosioruueckue (paxkTopbl U 3aKOHOMEPHOCTH uUX nehctBus. Knaccudukanms
9KOJIOTUYECKUX (HAKTOpOB: aOMOTHUYECKHE, OMOTHYECKHE, aHTPOIIOTCHHBIE.
OOwe 3aKOHOMEPHOCTH JEWCTBUS HKoJoruueckux ¢akrtopos. IIpaBuio
muanmyMa (K. npenrens, FO. JIu6ux). TonepaHTHOCTE. DBPUOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Aobuotnyeckue paxtopbl. CBeT Kak sKkosorndeckuit gpaxrop. JeicTBue pa3HbIx
YYaCTKOB COJHEYHOIO CIIEKTpa Ha OPraHu3Mbl. OKOJIOTMYECKHE TIPYIIIBI
pacTeHM M XKUBOTHBIX II0 OTHOIIEHUIO K cBeTy. CHUrHaibHas pojib CBETa.
doTonepuoausM.

Temmneparypa kak »skonoruyeckuii ¢axtop. J[eiictBue TtemmnepaTypbl Ha
opranu3Msl. [IoMKHI0TEpMHBIE U TOMOMOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIEC OPTraHU3MBI.

BrnaxxHocte kak okonormueckuit ¢akrtop. IlpucmocoOnenust pacteHuit K
HOJJIEp&KaHUI0 BoJHOro OanaHca. Knaccudukanus pacTeHH 0 OTHOLIEHUIO K
BoJe. [IpucnocoOeHus JKUBOTHBIX K M3MEHEHUIO BOJHOI'O PEXKHMA.

Cpenbl oOMTaHMsI OpraHU3MOB: BOJHAs, HAa36MHO-BO3JYIIHAs, IOYBEHHAs,
riyOMHHAs IOJIOYBEHHAs, BHYTPUOpPraHW3MeHHas. @DOU3NKO-XUMUYECKHE
0COOEHHOCTH cpell OOMTaHus opraHu3MoB. [Ipucrnoco6ieHus opraHu3MOB K
KU3HU B Pa3HbIX CpEAaX.

buonornueckue purmbl. BHemHue u BHyTpeHHUE puTMbl. CyTouHBIE H
rofuyHble pUTMBL. [Iprcnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSAM

YCJIIOBUH KU3HU.




XKuznennsie popmbl opranu3moB. [lonsaTue o xu3HeHHON Gopme. Ku3HeHHbIE
(dbopMBI pacTeHUil: AepeBbsi, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHUE TPaBBI,
oJHOJIeTHUE TpaBbl. JKu3HEHHbIE POPMBI KUBOTHBIX: THAPOOUOHTHI, T€OOUOHTHI,
a’poOuOHTHI. OCOOEHHOCTH CTPOSHMS U 00pa3a KU3HU.

buotnyeckue dakxtopsl. Buabl 6MOTHUECKUX B3aUMOJEHCTBUNA: KOHKYPEHIIHSA,
XHMITHAYECTBO, CUMONO03 1 ero ¢opmbl. [lapasutusm, Koomepamus, MyTyaau3M,
KOMMEHCaIn3M  (KBapTHpPAHTCTBO,  HaxjeOHW4ecTBO).  Herpoduueckue
B3aMMOJICHCTBUS  (Tommueckue, Qopudeckne, ¢dadbpudeckue). 3HAYCHHE
OMOTHYECKMX B3aUMOJICHCTBUI Ui CYIIECTBOBAHUS OPraHM3MOB B cpele

oOutanus. [IpUHIMI KOHKYPEHTHOTO UCKIIOUEHHUS

7.3

DKOJIOTHYECKHE XapaKTepUCTUKHU nonyisuuu. [lomymnsmus kak Ouonoruyeckas
cucreMa. Posib HEOTHOPOTHOCTH Cpeibl, PU3NIECKUX 0aphEPOB U OCOOCHHOCTEH
OuoJsIoruu BUI0B B (POPMHUPOBAHUY MPOCTPAHCTBEHHON CTPYKTYPhI NOMYJIALUH.
OCHOBHBIC IIOKa3aTeNM MOMYJSALUU: YUCICHHOCTb, INIOTHOCTb, BO3PAacTHas U
[I0JIOBAasi CTPYKTYpa, POXKAAEMOCTb, IPHUPOCT, TEMII POCTa, CMEPTHOCTD,
MUTpaLys.

OKosorudeckas CTpykTypa mnomyiasinuu. OneHka YHCIEHHOCTH MOMYJISILMH.
JluHaMMKa NONyJsUUHU U €€ perynanus. buotnuecknii moTeHIMan NOMyJISILUH.
MonenupoBanue JuHaAMUKKA nomyiasuuu. KpuBble pocTa  UHMCIEHHOCTH
nonymsiuuy. Kpusble BbDKHMBaHMA. Perynsnus 4YMCIEHHOCTH MOMYJISLUI: poJlb
(GakTOpOB, 3aBUCALIMX M HE 3aBUCAIIUX OT IJIOTHOCTH. ODKOJOTHYECKUE
cTpareruu BUoB (I- u K-ctparerumn).

[lonsiTne 00 oSKojJOrMuYecKoi Humie Buaa. Mecrooburanue. MHoroMmepHas
Mojesb 3Kosiornyecko HumM Jx.M. Xatumncona. Pazmepsl 3KOJIOrm4ecKoi
Humy. [loTeHuunanbHas U peain30BaHHas HUILH.

Bun xak cucrema nonymsanmii. Apeansl BUAOB. BHIBI M MX JKU3HEHHBIE
CTpaTerud. 3aKOHOMEPHOCTH  IOBEJAEHHUS W  MUIPAalUd  KUBOTHBIX.

buonornueckue nHBa3zun YYXXECPOJAHBIX BUIOB

7.4

CooOmectBa opranm3MoB. buorieHo3 u ero crtpykrypa. CBsa3u Mexay
opraHu3sMamMu B OuolleHO3e. DKocucTeMa Kak OTKpbiTas cuctema (A.J[x.
Tencnu). OyHKIMOHATBHBIE OJOKH OPTaHU3MOB B HKOCHUCTEME: MPOIYLEHTHI,
KOHCYMEHTHI, peAyleHThl. Tpoduyeckue ypoBHH. Tpoduueckue 1enu U CETH.
Abuortudeckue 610ku 3kocucteM. [TouBbl U MBI B 3KocucTeMax. KpyroBopot
BEILIECTB U MMOTOK YHEPTUU B SKOCUCTEME.

OcHoOBHBIE MOKa3aTenu 3KOCUCTEMBI. broMacca u npoaykuusa. DKOIOrHYeCKue
nmupaMuJabl YACCII, 6I/IOMaCCBI 1 DOHCPI'Uu.

HamnpapneHHble 3aKOHOMEpHbBIE CMEHBI COOOIIECTB — CyKieccuu. lepBuynble u

BTOPUYHBIE CYKIECCUM M MX NPUYMHBIL. AHTpPOIIOI€HHbIE BO3ACHCTBUSA Ha




cykueccuu.  KimmakcHoe — coobmiectBo.  buopazHooOpasue u  mosHOTa
KpPYTOBOPOTa BEILIECTB — OCHOBA YCTOHUMBOCTH COOOIIIECTB.

IIpuponHble 3KOCUCTEMBI. AHTPONOIE€HHBIE 3KOCHCTEMBI. ATPO3KOCHCTEMA.
ArporneHo3. Paznuuns Mex 1y aHTpOIIOT€HHBIMH U ITPUPOIHBIMHU DKOCUCTEMAMH.
VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI YpOoskocucTeM. ['oposckas ¢iopa
u ¢ayna. CuHa"Tpomm3amus TroOpoJacKol ¢ayHbl. buonorumueckoe wu
XO35IICTBEHHOE 3HAYEHHE arpo’KOCHCTEM U YpOOIKOCHCTEM. 3aKOHOMEPHOCTHU
(bopMHpOBaHUS OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B DKOCHCTEMAX.
[TepeHoC PHEPrUM U BEUIECTB MEKTY CMEKHBIMH SKOCUCTEMAMHU. Y CTOMYMBOCTD
OpPraHM3MOB, TOMYJIALMA M SKOCUCTEM B YCIOBUSX €CTECTBEHHBIX U

AHTPONOT€HHBIX BO3ICUCTBUI

7.5

buocepa — oOmermanerapuas o6ojgouka 3eMiM, A€ CYIIECTBYET WU
cymecTtBoBana >ku3Hb. Yuenue B.M. Bepnanckoro o Omocdepe. Obnactu
ouocdepsl u e€ cocta. XKuBoe BemecTBo Onochepsl 1 ero PyHKITHH.
3aKOHOMEPHOCTH cCymiecTBOBaHUs Omocdeprl. OcodeHHOCTH Ouochepbl Kak
rno0anpHOM  dKocHcTeMbl.  JlMHaMuyeckoe paBHOBecMe B Ouocdepe.
KpyroBopoTbl BemecTB W OHOr€OXMMHUYECKHE MUKl (yriiepoaa, as3oTa).
PutmudHOCTS siBeHUl B 6uocdepe.

3oHanbHOCTH OMochepbl. [lonsTue o 6mome. OCHOBHBIE OMOMBI CYIIU: TYHIPA,
XBOWHBIE Jieca, CMEIIAHHBIE M IIMPOKOJUCTBEHHBIE Jieca, CTEIH, CaBaHHBI,
MyCTBIHU, TPONUYECKUE Jieca, BBICOKOrophsi. Kimmar, pacTUTenbHBIA U
KUBOTHBII MUp OMOMOB CYIIH.

CtpykTypa U (yHKIHS KHUBBIX CUCTEM, OLIEHKA MX PECYpCHOTO MOTEHLHANIA U
o6uochepHbIX QyHKUIUN

7.6

DKOJOTUYEeCKUE KPU3KCH M UX TIPUIHHBI. Bo3ieiicTBre yenoBeka Ha Ouocdepy.
3arps3HeHue Bo3ayniHoM cpeapl. OXpaHa BO3myxa. 3arps3HEHUE BOTHON CPEIbI.
Oxpana BoHBIX pecypcoB. Paspymenue mouBsl. OXpaHa MOYBEHHBIX PECYPCOB.
N3MeHenue knumara.

AHTpOIIOIT€HHOE BO3JICHCTBHE HAa PACTUTENIbHBIM U KUBOTHBIM Mup. OxpaHa
PacCTUTENHHOTO M KUBOTHOTO MHpa. OCHOBHBIC MPHUHIIMIIBI OXPAHbI MIPUPOJIBIL.
Kpacuaple xnuru. Ocobo oxpansemblie mnpuponnbie Ttepputopun (OOIIT).
Borannueckue caabl U 300JI0TMUECKUE TTAPKH.

OCHOBHBIE TNPUHLHUIBI YCTOWYUBOIO Pa3BUTHS YEJIOBEUYECTBA W MPHUPOBL.
PanmonansHOoe  MPUPOAOIONB30BAaHME W COXPAaHEHHE  OHOJIOTHYECKOTO

pa3zHooOpaszus 3eMiun




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI 1JI YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






