KoMmuret no anenam 06pa30BaHHﬂ ropoaa YensadouHcka

MXHHI.II/IHaJIBHOG ABTOHOMHOE 0611[6062330B3Te.]1]>l-l06 yupeaaenue «JInmeii Ne 37 r. Yeanonucka»
454010, r. Yenabunck, yin. Kommynapos, 4. ten./dakc (351) 256-13-38 E-mail: licey37@ yandex.ru
OI'PH 1027402704405, OKIIO 42468970, THH 7449017813, KIIII 744901001

[Ipunoxenne k OOIT COO
MAOY «JIuneii Ne37
I'. YenaObuuckay

PABOYAS ITPOI'PAMMA

yueOHoro npeamera «buoJsiorusi. Yriy0JIeHHbI YPOBEHb»

st ooygaromuxes 10 —11 kiaccon

Yensouuck, r. 2025


mailto:licey37@benet.ru

HOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo ydeOHOMY mnpeamery "buomorus" (mamee - Ouwosorus) Ha
YPOBHE CpeHero ofmiero oopasoBaHus pazpaboTaHa Ha ocHOBe DenepalibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpa3zoBanuu B Poccuiickoit deneparum,
OI'OC COO, Kouuenuuu mnpenojaBaHus ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUM (PenepanbHoil paboueit mporpaMMbl BOCIIUTAHHUS.

VYuebnnpiii npeamer «buonorus» yrayonéHHoro ypoBHs u3ydenms (10-11
KJIACChI) SIBJSIETCS OJAHUM W3 KOMIIOHEHTOB IpeIMeTHON obOsactu «EcTecTBEHHO-
HayuHble npenMerbl». CoriacHo mnonoxkenusm OI'OC COO npodunbHbIE
yueOHbIe TPEIMEThl, U3ydyaeMble Ha YIIIyOJIEHHOM YPOBHE, SIBISIOTCS CHOCOOOM
mubdepennmaniuy  oOy4eHHS Ha YPOBHE CpEIHEro OO0IIero oOpa3oBaHUsS U
OpHU3BaHbl OOECHEYUTh MPEEMCTBEHHOCTh MEKIY OCHOBHBIM OOIIMM, CPEIHUM
o0umMM, cpeHUM MpodecCHOHANBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 O3TUX Yy4eOHBIX TNPEIMETOB JOJKEH OBbITh OpPUEHTHUPOBAH Ha
OPUOPUTETHOE PELICHHE O0PAa30BaTENbHBIX, BOCIHUTATEIbHBIX M Pa3BUBAOLIUX
3a/a4, CBA3aHHBIX C MpodopueHTauuerd o00ydarouMxcsi U CTUMYJIHPOBAHUEM
UHTEpeca K KOHKPETHOM 00JIacTU Hay4yHOTO 3HAHUS, CBSI3AHHOIO C OUOJIOTHEH,
MEAUIMHOM, SKOJIOTHUEHN, TICUXO0JI0THEN, CIOPTOM HJIM BOEHHBIM JIETIOM.

[Iporpamma no yueOHOMy mpenmery "buonorusa" naér npeacraBieHHE O
Henu M 3ajadax M3ydeHus ydyeOHoro mnpeamera «buosnorus» Ha yriyOon€HHOM
yYpOBHE, onpeenseT o0s3aTenbHoe (MHBAPUAHTHOE) PEIMETHOE COJIEpKAHUE, €rO
CTPYKTYPUPOBAaHHME IO pas3fellaM MW TeMaM, paclpeielieHne I0 Kiaccam,
PEKOMEHyeT MOCIEAOBATEIbHOCTh HM3YyYEHUs YYEOHOro marepuana ¢ y4EToM
MEXIPEIMETHbIX M BHYTPUIIPEAMETHBIX CBSI3€d, JOTMKH Y4Ye€OHOro mpolecca,
BO3pPACTHBIX OcCOOeHHOcTel oOyuwaromuxcs. B nporpamme 1o Ouonoruu
peaqn30BaH MNPUHIUI MPEEeMCTBEHHOCTH C HM3y4ye€HHEM OHOJOTMM Ha YPOBHE
OCHOBHOTO  00miero oOpa3zoBaHusi, Oiarojgaps YeMy MPOCMAaTPUBACTCS
HANpaBJIEHHOCTh HAa TMOCJEAYIOIlee pa3BUTUE OHMOJIOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUICHHUS, MPEICTaBICHUM O 3/I0pOBOM 00pa3e >KHW3HM, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpYyXKaromed mnpupogHou cpeae. B
nporpaMme 1o OWOJOTMU TakKKe IMOKa3aHbl BO3MOKHOCTHU Y4YEOHOro mpeaMmera
«buonorusiy B peanuzammu TpeboBanuit DPIOC COO kK T1UIAHHPYEMBIM
JUYHOCTHBIM, METANpEAMETHBIM U TMpPEIMETHBIM pe3ylbTaTaM OOy4YeHHUS U B
(OpMHUpPOBAaHMM OCHOBHBIX BHJOB Y4Y€OHO-IIO3HABATEIBHOW  JI€ATEIBbHOCTH
OoOy4YarommMxcst MO OCBOCHUIO COJAEpX aHUs OMOJOrMYecKoro oOpa3oBaHUsI Ha
YpOBHE CPEIHEr0 00111ero 00pa3oBaHuUs.

VYueOnpiii npeamer «buonorus» Ha ypoBHE CpPEIHETO 001ero oOpa3oBaHUS
3aBeplIaeT OMOJIOrMYecKoe o00pa3oBaHME B IIKOJE W OpPHUEHTUPOBAaH Ha



pacuigpeHue U yriayOjieHHe 3HaHWM 00ydJarommxcs O >KMBOW MPUPOJE, OCHOBAaX
MOJIEKYJIIPHOM M KJIETOYHOW OHMOJIOTUH, SMOPHOJIOTMHM W OHOJOTHUU pa3BUTHS,
TCHETHKH, CEJICKITUU, OMOTEXHOJIOT UM, YBOJIIOIMOHHOT'O YYCHHS M KOJOTUH.

N3yuenne yueOHOro mpeamera «buonorus» Ha yriayOJ€HHOM YpOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIHUXCSA K MOCIEAYIOMIEMY MOJYyYEHHIO
Ouojornyeckoro  o0Opa3oBaHMs B By3ax M OpraHM3alusiX  CPEIHEro
npodeccruonaabHOro 06pazoBanus. OCHOBY €ro cojiepKaHusl COCTaBIISET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TIOJYYEHHBIX TPU HU3YUYCHHUH  OOYyYaIOIUMUCS
COOTBETCTBYIOIINX CHUCTEMATHYECKUX Pa3/ieIOB OMOJIOTHU HAa YPOBHE OCHOBHOTI'O
obmiero obpazoBanusi, B 10—11 kjaccax 3TH 3HaHHUA TONY4YarOT pa3BuTHe. Tak,
pacIIMpEeHbl W YIIIYyOJIeHbl OWONOTHYECKHWE 3HAHUS O PACTCHUSX, >KUBOTHBIX,
rpubax, OakTepusX, OpraHU3ME YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTAX JKU3HH,
JIOTIOTHUTENIBHO BKJIFOYEHBI OMOJIOTMUECKUE CBEACHUS IPUKIIAJHOTO U MOMCKOBOIO
XapakTepa, KOTOpble MOXXHO HCIIOJIb30BaTh KaK OPUEHTHUPHI JJIsi MOCIEIYIOLIEro
BbIOOpa mpodeccun. Bo3mokHa Takke HMHTErpamus OWOJOTHMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMUMHU 3HAHUSIMU, TOJYYCHHBIMU OOYYAIONIUMUCS TPU H3YYCHUU
bu3uku, XUuMHUH, reorpaduu U MaTEMaTUKH.

CrtpykTypa mporpamMmbl 1o ydyeOHOMY mnpenmery '"buonorusa" orpaxkaer
CHUCTEMHO-YPOBHEBBIA U JBOJIIOIIMOHHBIA TMOJAXOJbl K HW3YYEHUIO OHOJIOTHUH.
CornacHo UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbBIE IS )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3alluH, YBOJIIOIMU OPTaHUYECKOro MHUpa Ha 3emIie,
COXpaHEHUus: OMOJIOTMYECKOro pa3HooOpa3usi IutaHersl. Tak, B 10 kiacce
U3Y4alOTCSl OCHOBBI MOJIEKYJSIPHOM U KJIETOYHOW OMOJOTHHM, 3MOPHOJIOTHH U
OMOJIOTMU PA3BUTHS, TEHETUKU M CEJICKIIUHM, OUOTEXHOJIOTUHM W CHUHTETHYECKOU
OMOJIOTUH, AKTYaIU3UPYIOTCS 3HaHMUS OOYydYaloIIUXCsA MO OOTaHUKE, 300JI0THH,
anatomuu, (usmonoruu uenoBeka. B 11 kmacce wu3ydaroTcs 3BOTIOIMOHHOE
y4€HHUE, OCHOBBI IKOJIOTHUH U YUeHHEe 0 Ouocdepe.

VYueOnbiii  mpeamer  «buonorus»  Opu3BaH  00ECHEYUTh  OCBOCHHE
00yYarOMIMMUCST OMOJIOTUYECKUX TEOPUN U 3aKOHOB, WJCH, MPUHIIUIIOB U MPaBUI,
JIeKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUN O
CTPOCHUH, MHOroo0Opa3uvi U OCOOCHHOCTSIX KJIIETKH, OpraHu3Ma, MOMYJISIUH,
OMOLIEH03a, YKOCUCTEMbI, O BBIJAIOLUIUXCS HAYYHBIX JOCTUKEHUSX, COBPEMEHHBIX
UCCJICIOBAHUAX B OUOJIOTHH, MIPUKJIAAHBIX aCTIEKTaX OMOJIOTUYECKUX 3HAHUU. [[7s
pa3BUTUS U TOAJEPKaHUS HMHTEpeca OOydarolmuxcs K OWOJOTMU Hapsly Cco
3HAYUTENIBHBIM 00BEMOM TEOPETUUYECKOr0 MaTepuasa B COACP>KaHUU MPOTrPaMMBbl
o OMOJOTUU MPETYCMOTPEHO 3HAKOMCTBO C UCTOPHEM CTAaHOBIICHHS U PAa3BUTHUSA
TOM WIM MHOW 00JacTh OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeiHBIX
YUEHBIX B pEIIEHUE BAKHEHTITNX OMOIOTHUECKUX U IKOJIOTHIECKUX TPOOIIEM.



Lenps uzyuenus yueoHoro npeamera «buonorus» Ha yriyOa€HHOM YpOBHE —
OBJIQZICHHME  OOYyYalOUIMMHCS  3HAHUSMU O  CTPYKTYpHO-(QYHKIMOHAIbHOU
OpraHM3allud >KUBBIX CHUCTEM pa3HOro paHra M NpuOOpeTeHHe yMEHH
UCIIOJIb30BaTh 3TU 3HaHUS B ()OPMHUPOBAHUU HHTEpEca K ONpeaeiaeéHHOW 00JacTh
npodeccuOHaIbHON JIeATEIbHOCTH, CBSI3aHHOM € Ouoyoruen, wiv K BBIOOpPY
y4eOHOr0 3aBeJIeHUs AJIs IPOAOIKEHUsI OMOJI0rn4eckoro oopa3oBaHusl.

JlocTikeHue 1iend u3ydeHuss y4yeOHoro mpeamera «buomorus» Ha
yrayOa€HHOM YpOBHE 00€CIIEUMBAETCS PEIICHUEM CIEAYIOIINX 3a/1au:

OCBOEHHE O0YYaIOIIMMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHUEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IPABWIAX, COCTABJISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAaPTUHY MHUPA; O
CTPOCHUHM, MHOTIo0Opa3uu M OCOOEHHOCTSX OHOJOTMYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MONyJIALMs, BUA, OMOreoneHos3, ouocdepa); o BbIIAOLUUXCA OTKPBITUAX
Y COBPEMEHHBIX UCCIIEI0BAaHUSAX B OMOJIOTUY;

O3HAaKOMJIEHHE OOYYAIOMMXCA C METOJAMM [O3HAHUS >KMBOM IPUPOJIBIL:
UCCIIEIOBATEIbCKUMH  METOJAaMU  OHOJOTMYECKUX HayK (MOJEKYJISIpPHOH U
KJIETOYHOM OMOJIOrMM, HSMOpPUOJIOTMM U OWOJIOTMM DPa3BUTHUS, TEHETUKU WU
CeNIeKIIMM, OWOTEXHOJOTMU U CHHTETUYECKOW OWOJIOTHH, MaJIeOHTOJIOTHH,
9KOJIOTMM);  METOAaMH  CaMOCTOSITEIBHOIO  NPOBENEHUS  OMOJOrMYECKHX
UCClIeIOBaHU B JabopaTopuu M B mOpupoje (HaOIOJaeHUE, HU3MEpPEHUE,
AKCIIEPUMEHT, MOJIEIIMPOBAHUE);

OBJIaZicHHue OOYy4YaloIIMMHUCS  YMEHHUSIMU: CAMOCTOSTEIbHO  HAaXOAMTb,
AHAIM3UPOBATh M HUCIOJIb30BaTh OHOJIOTMYECKYI0 HH(MOPMALMIO; TOJIb30BATHCS
OMOJOTMYECKOM TEPMUHOJIOTMEN M CUMBOJIMKOM; YCTaHaBIMBAaTh CBS3b MEXIY
pa3BUTHEM OHOJOTMM M COLMAJIBHO-)KOHOMHYECKHMH U  3KOJIOTMYECKUMHU
npo0JieMaMH YE€JI0BEYECTBA; OLEHUBATH IIOCIEICTBHUS CBOEH JEATEIBHOCTH IIO
OTHOILIEHUIO K OKpYXKawlled NpUpOAHON cpele, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBIO0  OKPYKAIOIIMUX  JIOAeH; OOOCHOBBIBaTH M  COOJIOJATh  MeEphI
npoUIaKTUKN MH(EKIMOHHBIX 3a00J€BaHuUil, IpaBWia MOBEAEHUS B MPUPOJE U
oOecrieueHusi 6€30MacHOCTH COOCTBEHHOM KU3HENEATETLHOCTH B UPE3BBIYANHBIX
CUTyallUsIX TMPUPOJHOIO U TEXHOTEHHOIO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIE HayUHbIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BuTHE Yy 00y4YaOIUXCsl UHTEIIEKTYaIbHBIX U TBOPUECKHUX CHOCOOHOCTEM
B IpOILIECCE 3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITUSIMA U COBPEMEHHBIMHU
UCCJIEIOBAaHUAMH B OHMOJOTMH, PELIAEMbIMU €0 MPOoOJIEeMaMH, METOMOJIOTUer
OMOJIOrMYECKOT0 UCCIIEIOBaHMS, IPOBEACHMUS AKCIIEPUMEHTAIbHBIX
UCCIIEZIOBAHUMN, pelIeHUs] OMOOTHYECKUX 3a/1ad, MOJIETUPOBAaHUS OUOIIOTHYECKUX
00BEKTOB U MPOIIECCOB;



BOCTIMTAaHWE y O0YYaIONINXCS [IEHHOCTHOTO OTHOIIEHUS K )KHBOW TPHUPOJIC B
IIEJIOM M K OTJICbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUECKOH,
TEeHETUYECKOM TIpaMOTHOCTH, OOIIEH KyJbTypbl TIOBEIEHHUS B IPUPOJE;
MHTETPAINH ECTECTBEHHO-HAYYHBIX 3HAHUI;

npuoOpeTeHre  OOy4alolMMHUCS ~ KOMIIETEHTHOCTHM B pallMOHAIbHOM
IPUPOIOIIONIB30BAHUN (COOMIOJIEHUE TMPaBWJI TOBEAEHUS B MPHUPOJE, OXPaHbI
BUJIOB, SKOCHCTEM, OHOC(hepbl), COXpaHEHUH COOCTBEHHOI'O 3/I0POBBSI U 37J0POBbSI
OKpYXKarolmux Jrojel  (coOmromeHuss Mep nOpoduiakTuku — 3a0oJjieBaHUM,
oOecrieyeHue 0€30MaCHOCTU KU3ZHENEATETbHOCTH B YpPE3BBIYAMHBIX CHUTYalUsX
OPUPOJHOTO U TEXHOTEHHOIO XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJOTUYECKUX 3HAHUA U YMEHUH B MMOBCEIHEBHOMN KU3HU;

CO3JaHWe  YCIOBUM Uil  OCO3HAaHHOIO  BbIOOpa  OOyYarolUMHUCH
UHAUBUYaTbHON o0Opa3oBarenbHON TPaeKTOPUH, CIoCOOCTBYIOLIEH
nocieaymeMy mnpodecCuOHaTIbHOMY CaMOOIPEACIICHUI0, B COOTBETCTBUH C
MHIUBHUIYaJIbHBIMH UHTEPECAMU U MTOTPEOHOCTSIMU PErroHa.

OO6miee yuciIo YyacoB, OTBEICHHBIX HAa U3y4YEHHE OMOJIOTMU Ha YriIyOJIeHHOM
YpOBHE CpeJHero oodIero oopa3zoBanus, cocrariser 204 yaca: B 10 kimacce — 102
yaca (3 gaca B Hezento), B 11 kimacce — 102 gaca (3 yaca B Henemio).

Ot16op opraHuzanMoOHHBIX (OPM, METOJAOB U CPEACTB OOyUEHHsS OUOJIOTUU
OCYUIIECTBISIETCS ¢ YYETOM CHEU(UKH €ro COAEp>KaHHs W HANpaBJICHHOCTH Ha
OpOAOJKEHUE OMOJIOrMYecKOro oOpa3oBaHUs B  OpPraHU3alMSIX CPEIHErO
po¢eCCUOHAIBHOIO U BhICIIEr0 00pa30BaHUsL.

O0s13aTenbHBIM yCIOBUEM MPU 00YYEHUU OMOJIOTMY Ha YIiIyOJIEHHOM YpOBHE
ABJISIETCSI TIPOBEJICHNE JA0OPATOPHBIX M NpakTUUeckux paboT. Taxxe yuactue
00y4Yaromuxcs B BBIMOJTHEHUU MPOEKTHBIX M Y4EOHO-HCCIEA0BATENBCKUX PadoT,
TEMaTHKa KOTOPbIX ONpEAeNseTcs y4yuTelleM Ha OCHOBE HUMEIOIIMXCS
MaTepUATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUH.



COILEPKAHUE OBYYEHUA
10 KJIACC

Conepxanue TpOrpamMebl, BBIAEIECHHOE KYpcusoM, HE BXOAUT B IMPOBEPKY
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 4YEJIOBEKAa: MEAUIMHE, CEIbCKOM XO3SICTBE,
POMBIIIJIEHHOCTH, OXPaHE MPUPOJIBI.

JdemoHcTpanuu

[Toptpersi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBun,
VY. I'apsen, I'. Mennens, B. . Bepuanckui, U1. I1. [1aBnos, . 1. Meunukos, H.
. BaBunos, H. B. Tumodees-Peconckuii, JIx. Yorcon, ®@. Kpuk, /. K. benses.

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

Tema 2. 7KuBble cucTeMbI U UX U3YYeHHE

XKuBple cucTeMbl Kak TpeaMeT u3ydeHusi Ouonoruu. CBOWCTBA JKHUBBIX
CHCTEM: €IMHCTBO XHMHYECKOrO0 COCTaBa, JUCKPETHOCTh M ILEJIOCTHOCTb,
CIOKHOCTh M YIHOPSJAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3aLIMS,
CaMOBOCIIPOM3BEAEHUE, PA3/IPAKUMOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alld >KUBBIX CHUCTEM: MOJEKYJISPHBIM, KIETOYHBIM,
TKAHEBBIH, OpraHU3MEHHBIN, MONYJISIHUOHHO-BUI0BOM, AKOCHCTEMHBIN
(OuoreoneHoTu4eckuii), OuocdepHsniii. Ilpomeccel, TPoOUCXOAANINE B IKUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOro. JKuW3Hb Kak (opMmMa CyIeCTBOBAHMS
Matepuu. Hayku, nzydaroiye >KuBble CUCTEMBI Ha Pa3HbIX YPOBHSIX OpraHU3AINU.

N3yuenne xuBbIX cucteM. Meroasl Ouosiorndyeckoid Hayku. HaOmronenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanu3. [IoHsATHe 0 3aBUCHUMOI 1
He3aBUCMMOW mniepeMeHHOM. [lmanupoBanme »dkcnepumenra. IlocraHoBka wu
npoBepka rumnore3. HyneBas runoresza. [lonsitue BBIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux JaHHbIX. OneHKa JOCTOBEPHOCTH IMOJYYEHHBIX
pe3yapTaroB. [IpuunHBI HUCKaXKEHUS pPE3YNbTATOB »JKcrnepumeHTa. [loHsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmuupl u cxembl: «OCHOBHBIE TMPU3HAKU KU3HW», «buomornueckue
cucteMmbl», «CBOWCTBAa KUBOW MaTepUU», «YPOBHU OpraHU3alld >KHUBOH
npupoabe», «CTpoeHue KUBOTHOM KIETKW», «TkaHM KUBOTHBIX», «CHCTEMBI
OpraHoOB YEJIOBEYECKOro opraHuszma», «buoreonenos», «buochepa», «Metoasl
U3YYEHUs JKUBOU IPUPOIBI».

O6opynoBanue:  jmabopaTopHoe  oOOpyJoBaHWUE i IPOBEICHMUS
HAOJIIOICHUI, U3MEPEHUI, SKCTICPUMEHTOB.

IIpakTnueckas padora «l/cnosb30BaHWE PA3JIMYHBIX METOJAOB IIPU
W3YYEHUH JKUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Knerka — crpykrypHO-QyHKIIMOHANIBHAS 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, IuU(pPepeHIHnanTbHOoe
HEeHTpUPYrupoBaHUe, KyJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢huxcuposanHvix
Ka1emok. DIEKTpOoHHasi MUKpockonusi. Kougoranvuas mukpockonus. Bumanvhoe
(npusicuznenHoe) uzyueHue Kiemox.

JdemoHcTpanuu

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

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

OO6opyoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnaparbl pPacTUTENbHbIX,
KUBOTHBIX U OAKTEPHUATLHBIX KIETOK.

IIpakTnyeckas padGora «/3ydyeHHne METOAOB KIETOYHOW OHOJIOrMU
(xpomatorpadusi, ayekTpodope3, audpdepeHIHAIbHOE LEHTPUPyTUPOBAHUE,
[T1IP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XUMUYECKAN COCTaB KJIETKU. Makpo-, MUKPO- M YIbTPAMHUKPOIJIEMEHTHI.
Bonma m e€ ponp Kak pacTBOPUTENA, PEAreHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperynsinuu. MuHepalibHble BEllecTBa KIETKH, UX OHOJOrhYecKas
poJib. POsIb KAaTHOHOB M AaHHOHOB B KJIETKE.

Oprannueckne BelecTBa KIETKU. buonornueckne mnoauMmepsl. benkwu.
AMMHOKHUCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoi Monekyinbl. [lepBuunas
CTpYKTypa Oenka, menTuaHas CBs3b. BTopuyHas, TpeTW4Hasi, YeTBEPTHUUHAS
cTpykTypsl. [lenatypamus. CBoiictBa OenkoB. Knaccudukamus  Oenkos.
buonornyeckue pynkuun 0enkos. /lpuonvl.



VYrneBoasl. MoHOCaxapubl, [ucaxapuibl, OJIUTocaxapuibl U MOJIUCAXapHIbl.
O6mmii 1maH CcTpoeHus U (PU3UKO-XUMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornueckue GyHKIUN YTIIEBOAOB.

Jlunuasl. 'mapopunsHO-ruApodoOHbIe cBOMcTBa. Kitaccudukanus Iunuaos.
Tpurnunepuasl, Qochonunuasl, BOCKH, cTepouibl. buonormyeckue GyHKIMU
aunuaoB. OO1Me CBOMCTBA OMOTOTMYECKUX MEMOpaH — TEKy4ecTh, CIIOCOOHOCTh K
CaMO3aMBbIKaHHUIO, TOITYIIPOHUIAEMOCTb.

HyxnennoBeie kucnorsl. JJHK um PHK. CrpoeHune HyKIEMHOBBIX KHCIOT.
Hyxneorunpl. Ipunnun xommuiementapHoctu. I[lpaBuwno Yapradda. Crpykrypa
JIHK — nBoitnas criupanb. MecTtonaxoxaenne 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
kierke. /J[pyeue wuyxneozuompugocgpamer (HT®). CexBenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKuy, nPomeoMuKiu.

CrpykrypHas Ouonorvs: OMOXUMHUYECKHE U OMO(U3UYECKUE HCCIIEIOBaHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OuoMonekyl. MooeruposaHnue
CMPYKMYypbl U QYHKYU OUOMONEKYI U UX KOMNIeKkco8. KomnvromepHuli ouzaiin u
opeanuyecKuil cCunme3s OUOMONEKY U UX HENPUPOOHBIX AHATO208.

JdemoHcTpanuu

[Toptpetsr: JI. ITonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
@. Conrep, C. IIpy3unep.

Juarpammel:  «Pacnpenenenne XMMHYECKMX DJIEMEHTOB B HEKHBOU
npupoae», «PacnpeneneHne XUMHUYECKUX 3JIEMEHTOB B )KUBOU MPUPOIE».

Tabmuuel u cxembl: «llepuoanueckass Tabauna XUMUYECKUX DIIEMEHTOBY,
«CTpoeHne MoJeKynbl BOAbl», «BemiectBa B cocraBe OpraHu3MoB», «CTpoeHHE
MOJIEKYJIbl Oenka», «CTpyKTypbl O€NKOBOW MOJEKYIbD», «CTpOEHHE MOJIEKYI
yraeBoaoBy», «CTpoeHHEe MOJNEKyJl JunuaoB», «HyKIenHOBbIE KHUCIOTHD,
«Ctpoenne Monekysibl ATDOx».

OO6opynoBaHue: XuMUYECKas 1Mocyia u 000pyI0BaHuUE.

JladbopaTopHas padora «O0HapykeHHE OCIKOB C MOMOIIbI0 KaueCTBEHHBIX
peaAKIUIA.

JlabopaTtopHas  pabora  «lccienoBaHME  HYKJIEHMHOBBIX  KHCIIOT,
BBIJICTIEHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u QyHKIUM KJIETKH

Tumel KIETOK: JdykKapuoThyeckas U Ipokapuorudeckas. CTpyKTypHO-
GbyHKIIMOHAIbHBIE 00Pa30BAHUS KIIETKU.



CtpoeHue npokapuoTuueckou kiaeTku. Kierounas cTreHka OakTepuil 1 apXe.
Oco0eHHOCTH CTpOEHMsI TeTepoTpodHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecTo U poiib MPOKapruoT B OMOIIEHO3aX.

Ctpoenue 151 (GYHKIIMOHUPOBAHUE AYKAPUOTUYECKOMN KJIETKH.
[Ina3marnueckass wmemOpana (mazmanemma). CTpykTypa IUIa3MaTUYECKOU
MeMOpaHbl. TpaHCHIOPT BEIIECTB uYepe3 MIIa3MaTHYECKyI0 MEMOpaHy: MacCUBHBIH
(muddy3us, obneru€unas auddysus), aKTUBHBIA (TMEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). Ilomynponunaemocts MemOpanbl. Pabora HaTpuii-
KaJIMEBOTO HAcoca. DHJAOLMTO3: MUHOLUUTO3, ¢daronuto3. Dk3ouuto3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOM CTEHKH paCTeHUM, TpUOOB.

Huromma3zma. [{uto30ms. [lutockener. JBmkenue muromiazMbl. OpraHouIbl
KieTku. OnHoMeMOpaHHbIE OpPraHOWAbl KJIETKH: HHJOIUIa3MaTHYeCKas CeTh
(OIIC), anmapart T'onblKu, JTU30COMBI, UX CTpoeHue U (yHKIMH. B3auMocBs3b
OJTHOMEMOpPAHHBIX OPraHouAoB KieTKh. CTpOoeHHE TPaHYISIPHOTO PETUKYIyMa.
Mexarnusm nanpasnenusi 6eakos ¢ IIIC. CuHTE3 pacTBOPpUMBIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [mankuii  (arpaHyssIpHbIM)  SHAOILIA3MATHYECKUI
perukynym. CekperopHas GpyHKUMs ammapara ['onbmku. Moougurkayus b6enxos 6
annapame [onvoxcu. Copmuposka benxoe 6 annapame Ionvoxcu. Tpancnopt
BEILIECTB B KJIETKE. Bakyonu pacturenbHbIX Ki1eTok. Kiierounsiid cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOWABI  KJIETKH:  MUTOXOHJAPUM,  IUJIACTHUJIBI.
IIpoucxoacoenue mumoxonopuii u niacmuo. Cumouocernes (K.C. Mepeosickosckuil,
JI. Mapeynuc). Ctpoenune U GyHKIMA MHUTOXOHApWUN u Tuiactui. llepBuunsie,
BTOPUYHBIE UM  CJIOXHBIE  IJIACTUABI  (OTOCHUHTE3UPYIOMIMX  JYKAPUOT.
XJIOpOMIacThl, XPOMOILIACTHI, JIEHKOIUIACTHI BHICIIINX PACTEHUM.

HememOpanubie opranouabl kieTku CTpoeHue M (PYyHKIUU HEMEMOpPAHHBIX
OpraHOUI0B KJIETKHU. Pu6ocomsl. IIpomescymounvie Qunramenmol.
MuxkpodunamenTsl. Axmunogvlie muxpoghuramernmol. MpIIIEUHBIE  KJIETKH.
AKmuHo8ble KOMNOHEHmMbl HeMbluleuHblx Kiemok. MukpoTpyoouku. KnetouHsrit
nentp. CrpoeHue © JABWKEHUE KIYTUKOB M pPECHUYEK. MUKpOTpYOOUKH
muroruiasmel.  LlenTpuons. benku, accoyuuposanmvie ¢ MuxpoguiameHmamu u
muxpompybdoukamu. MomopHwie 6enku.

SAnpo. O6onouka sigpa, XPOMATHH, KapUOILIa3Ma, SAPBIINIKU, UX CTPOEHUE U
byakiuu. Snepubiii  O0enkoBbli Marpukc. IIpocTpaHCTBEHHOE pPacHOIOKEHHE
XpoMocoM B HHTephazHOM siape. dyxpomamun u cemepoxpomamut. bemku
XpOMaTHHA — THUCTOHBI. JlunHamuka s0epHOU 000a0uKu 6 mumosze. AHoephviii
Mpaucnopm.

Knerounsie BkimtoueHus. CpaBHUTENIbHAS XapAKTEPUCTUKA KIIETOK DYKapUOT
(pacTUTENHHOM, KUBOTHOU, TPHUOHOM).

JdemoHcTpanuu



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

Tabmuuel 1 cxembl: «CTpoeHHE SYKAPUOTHUECKOW KIETKH», «CTpoeHue
XKUBOTHOM  KieTkn», «CTpoeHne  pacTUTeNnbHOM  KieTku», «CTpoeHue
MUTOXOHIPUNY, «Sapo», «CTpoeHne NpOKapruOTUYECKOU KIETKH.

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

JlabopaTopHass pabora «/3ydeHHe CTPOEHUS KIETOK Pa3JIMYHbBIX
OpPraHU3MOBY.

IIpakTnuyeckas padora «3ydyeHne cBOWCTB KIETOYHOU MEMOPaHBI.

JlaGoparopuasi padora «liccienoBaHue mIa3Moji3a MU JIETUIA3MOJIN3a B
PaCTUTENBbHBIX KIIETKaX».

IlpakTnyeckas  padora  «/I3yueHue  JBWKEHUS  LUTOILJIA3Mbl B
PACTUTENBHBIX KIIETKaX».

Tema 6. O0MeH BelIeCTB M NPeBpPallleHUE JHEPIUH B KJIETKe

AccuMUIIALNA U TUCCUMUIIALIAA — JIBE€ CTOPOHBI MeTabonu3ma. Tunsl ooOMeHa
BEIIECTB: aBTOTPO(DHBIM U rerepoTpodHbI. YuacThe KucIopola B OOMEHHBIX
nporeccax. JHepreruyeckoe oobecrneueHue kierku: mpespamenue ATD B
oOMeHHbIX Tporeccax. DepMEHTATUBHBIM XapakTep peakluil KIETOYHOTO
Merabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA U MEXaHHU3M JEHUCTBUS.
Kodepmentsl. OTnuunst pepMeHTOB OT HEOPTaHUYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPhl M OENKU-UHTHOUTOPHI. 3aBUCHUMOCTh CKOPOCTH (PEepMEHTATUBHBIX
peaKkiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBuuHBI CHUHTE3 OPraHUYECKMX BEUIECTB B KieTke. DorocuHTEs.
AHOKCcUuceHHbIll U OKcueeHHbll omocunmes y oaxkmepui. Ceemocodouparoujue
nUSMEeHmMbl U NUSMEeHMbl peakyuonHo2o yeumpa. Ponb XJIOpPOIUIacTOB B MPOLECCE
dorocunTeza. CreroBas u TemMHoBasi pasbl. Pomoovixanue, Cs., C4. u CAM-munuol
@domocunmesa. [lponykTuBHOCTH (GOTOCHHTE3a. BrnusHue pa3nuuHbIX (HaKTOPOB
Ha CKOPOCTh (hoTOoCcHHTE3a. 3HaueHue GOTOCUHTE3A.

XEeMOCHHTES. Pa3znoobpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUITUPYIOUE OaKTEepUH, >KEIe300aKTepuH, CepoOaKTepUu, BOJOPOIHBIE
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 DHEPreTUYECKOro oOMeHa.
[ToaroroBurenbHbId dTan. [ MHKOIN3 — OECKUCTOPOAHOE PACIICIUIEHHUE TITFOKO3bI.

buonornueckoe okucieHue, WIK KIETOYHOE JbIXaHUE. Ponb MUTOXOHIpUN B
npoleccax ouonoruueckoro okucienus. Lluknnueckue peakiun. OKUCIUTEIbHOE
dbochopuwnupoBanue. Ouepeus memopannoz2o epaouenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cumnmasel. llpeumyinecTBa a’poOHOr0 MyTH
oOMeHa BelleCTB nepes aHa3POOHBIM. DP(HEKTUBHOCTH SHEPTETUUECKOTO OOMEHa.

JdemoHcTpanuu

[Toptpersr: k. [Ipuctim, K. A. Tumnpsases, C. H. Bunorpanckui, B. A.
Ourensrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabnuiel u cxeMmbl: «DOTOCUHTE3Y», «IHEPreTHUECKUl 00Men», «brocunres
oenkay, «Ctpoenue pepMeHTa», «XeMOCHUHTE3Y.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, O0OpYIOBAaHHME ISl MPUTOTOBJICHHS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPEapaToB.

JlabopaTtopHas  paGora «/3ydyeHue  KaTaIUTUYECKOW  AKTUBHOCTH
dbepMeHTOB (Ha TpUMeEpE aMIIIa3bl UK KaTalasbl).

JlabopaTtopuass padora «/3ydeHue (EPMEHTATUBHOIO pacCHICIIICHUS
NEPOKCHIa BOJOPO/A B PACTUTEIbHBIX U KUBOTHBIX KIETKAX.

Jlabopatopnass paGora «CpaBHeHuE mpoIreccoB (poTrocuHTe’a U
XEMOCHHTE3a».

JlabopaTopHas padora «CpaBHEHUE MIPOIIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HacaeacrBenHast uHGopManus U peaju3anus eé B KiIeTKe

Peakiun marpuyHoro cunres3a. [IpUHIUN KOMIIJIEMEHTAPHOCTU B PEAKIUSAX
MaTPUYHOIO CHUHTEe3a. Peanusanus HacnencTBeHHOW nH(opmauuu. ['eHeTnueckuii
KO, €ro cBoucrBa. TpaHckpunuusa — wMaTpuuHblil cuHTe3 PHK. IlpmHnmms
TPAHCKPUIIUHU: KOMIUIEMEHTAPHOCTh, AHTUNAPAJIICIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunwvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsuusa u e€ 3ranbl. Yuyactue tpancnoptHbix PHK B 6nocunTese Genka.
VYcenoBus Ouocunre3a Oenka. KoaupoBanue amunHokucior. Pomb pubGocom B
O6uocuHTe3e Oenka.

Coepemennvie npedcmasienus o cmpoenuu 2eHos. OpraHuszalus reHoMa y
OPOKAPUOT U 3YKapuoT. Perynsuus akTUBHOCTH I'€HOB y IpokapuoT. ['mmoresa
onepoHa (®. XKako0O, XK. Mano). Monrexynapusie mexanusmvl IKCNPeccuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perymnsuus 0OMEHHBIX
MPOLIECCOB B KJeTKe. KiteTounsiil roMeocTas.

Bupychl — HekseTounbie (OpMBbI KU3HU U 00JHUraTHbie mapa3uThl. CTpoeHue
NPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. JKusHeHnHbili YUK
JHK-cooeporcawux  eupycos, PHK-cooepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, unmezpasa.

Bupycubie 3a0oneBanus denoBeka, KUBOTHbIX, pacteHuil. CITN]J], COVID-
19, coumanbHble 1 MEAUIIMHCKUE TPOOIEMBI.

Buoungopmamuxa: unmezpayus u anaruz oonvuux maccusos («bigdatar)
CMPYKMYpHuIX OUoI02udeckux Oanuvix. Hanomexnonoeuu 6 buonocuu u meouyume.
lIpoepammupyemoie pynkyuu 6eaxos. Cnocodvl 00cmasKu 1eKapcms.



JemoHcTpanumn

[Toprpetsr: H. K. Kosnbiios, /. 1. IBaHOBCKHIA.

Tabmumpl 1 cxembl: «buocuHTe3 Oenkay», «I eHeTHdYecKui Koa», «BUpychI»,
«bakrepuodarmn».

IIpakTuyeckas padora «Co3qaHue MOJIENI BUPYCa».

Tema 8. ’/KusHeHHbI HUKJ KJICTKH

Knerounsiéi 1ukn, ero mepuoanl W peryisinusa. Hurepdaza u  MUTO3.
Oco0eHHOCTH TMpolleccoB, MpoTekaromux B uHTepdaze. IloaroroBka KIETKH K
neneHuto.  Ilpecunrerndeckuit  (MOCTMUTOTUYECKHUM),  CHUHTETHYECKUM U
MOCTCUHTETUYECKHH (MPEMUTOTHUECKUI) TIEpUOaAbl UHTEP(a3bI.

Marpuunsii cunre3 JAHK — permukanms. [Ipunnunsr perummkamuu JJHK:
KOMIUIEMEHTAPHOCTh,  ITOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAJIICIBHOCTD.
Mexanusm permnukauuu JJHK. Xpomocombl. CTpoeHue xpomocoM. TemoMmepsl U

TeiaoMepa3a. XPOMOCOMHBIH Ha0Op KIETKM — KapuoTul. JIUIUIOWIHBIA W
rariouaHbelid  HaOOpsl  XpoMocoMm. ['omonormuneie xpomMocombl. [lojoBbie
XPOMOCOMBI.

lenenue knetkn — wmuTo3. CraguM MUTO3a W NOPOUCXOASAIIME B HHUX

npouecchl. Tumbl Muto3a. KapuokuHe3 u nurokuHes. buonormueckoe 3HadeHHE
MUTO3a.

Perynmsammst MuToTHueckoro ImukiIa KiIeTkH. [IporpamMmmupyemas KiIeTOUHAs
rudenp — arnomnTos.

Knerounoe smpo, XpoMocombl, (DyHKIIMOHalbHAs TeHOMUKA. MexaHuzmbl
npoaughepayuu, oughpepenyuposku, cmapenus u euberu kKiemox. «lL{ugpposas
KiemKka» — ououngopmamuyeckue Mooeiu QyHKYUOHUPOBAHUSL KIeMKU.

JdemoHcTpanumn

Tabmumpl 1 cxeMbl: «OKU3HEHHBIN ITUKI KIETKH», «Muros», «CtpoeHue
xpomocom», «Permukanus [JTHK».

OO06opymoBaHHE: CBETOBOM MUKPOCKOI, MUKpOIIpenapaThl: «KMUTO3 B KJIETKaX
KOpeEIKa JIYKa.

JlaGoparopHasi padora «M3yueHne  XpoMOCOM  Ha  TOTOBBIX
MUKpOTpemnapaTax.

JlabopatopHnas padora «HabmogeHne MuTo3a B KJIeTKaX KOHUMKA KOpEIIKa
JyKa (Ha TOTOBBIX MHUKpOIIpenaparax)y.

Tema 9. CTpoenue nu GQyHKIUM OPraHM3MOB

buonornueckoe pazHooOpa3zue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOCHHOCTH  CTPOEHUS U JKU3HENEATENbHOCTH  OJTHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKIETOYHbIE TPHUOBI, OTHOKJIETOUYHBIC
BOJIOPOCITH, IPYTHE MPOTUCTHL. KOoMOHMaIbHBIC OPTaHU3MBI.



B3auMocBsa3b YacTel MHOIOKJIETOYHOIO OpraHu3Ma. TKaHu, OpraHbl H
cucteMbl opranoB. OpranusM Kak eIMHoe 1enoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHas,
MOKPOBHAsl, TMPOBOASAIIAs, OCHOBHas, MexaHuueckas. OCOOEHHOCTH CTpPOEHUS,
(GYHKUMN U pacOI0KEHHs TKAHEH B opraHax pacTEHUM.

TkaHU KUBOTHBIX U YEIOBEKA. THIIBI KMBOTHBIX TKAaHEHU: 3MUTEIHAIbHAS,
COCIMHUTENIbHAS, MbIlIeYHasi, HepBHas. OCOOCHHOCTH CTpOeHUs, (QYHKIUNA W
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.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX XUBOTHBIX. HapyxHbli M BHYTpeHHUW ckener. CTpoeHune u
TUIIbI COCIMHEHUS KOCTEMN.

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

[Iutanue opranuzmoB. I[lorjomieHune BOABI,  YIJIEKUCIOrO Tra3a |
MHUHEPAIBbHBIX BEIIECTB pacTeHHUsIMU. [luTaHue >XKMBOTHBIX. BHyTpumonoctHoe u
BHYTPHUKJICTOYHOE MHuIIeBapeHue. [IuTtaHne NO3BOHOYHBIX >KUBOTHBIX. OTHEINbI
NUIIEBApUTENBHOrO Tpakra. [lumeBapurensHble kene3wl. llnmeBapurenbHas
CHCTEMA YEIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pacteHul. Jlpixanue ;xuBoTHBIX. [{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKH. KoxxHoe npixanue. /[pIxarenbHasi TOBEPXHOCTD.
XKabepnoe u néroynoe apixaHue. /[pIxaHne MO3BOHOUYHBIX KUBOTHBIX M YEJIOBEKa.
DBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOEHUSI JIETKMX TMO3BOHOYHBIX JKMBOTHBIX.
JlpixaTenpHas cucTeMa 4YenoBeKa. MeXaHu3M BEHTWIALUMU JETKUX y ITHI U
MJIEKONUTArONUX. Perynsamnus apixanus. J{pixaTeabHble 00bEMBI.

TpaHcnopT BeLIECTB Y OpPraHU3MOB. TPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
TpaHcnopT BemecTB y KHUBOTHBIX. KpoBeHOCHass cucrema W €€ Oprassl.
KpoBeHocHast cucteMa TO3BOHOYHBIX JKHMBOTHBIX M 4enoBeka. Cepare,
KPOBEHOCHBIE cOCyAbl M KpoBb. Kpyrum kpoBooOparieHus. IBOJIOLMOHHBIE
YCIIO)KHEHUSI CTPOCHHSI KPOBEHOCHOW CHCTEMbI NMO3BOHOYHBIX >KMBOTHBIX. Pabora
cepala v e€ peryisiius.

Brinenenne y opranusmoB. Beinenenue y pacreHuil. Beigenenuwe y
KUBOTHBIX. CokpaTuTenbHble Bakyonu. Opranel BblaeneHus. PuibTpanus,
CeKpenusi 1 00paTHOE BCAChIBAHHWE KaK MEXaHU3Mbl PabOThl OPTaHOB BBIJICICHUS.
CBsI3b MOJIOCTH T€NA C KPOBEHOCHOM U BBIACIUTENIbHON cucTeMamu. Beiienenue y



MO3BOHOYHBIX >KMBOTHBIX U yenoBeka. [louku. CtpoeHue u (HyHKIMOHUPOBAHHUE
Hedpona. OOpa3zoBaHHE MOUH Y YETIOBEKA.

3ammra y OpraHu3MOB. 3alluTa y OJHOKIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii M ULUCTHl MPOCTEHIIMX. 3allUTa y MHOIOKJIETOYHBIX pPaCTEHUH.
Kyrukyna. Cpeacrsa macCUBHOM M XUMHAYECKOM 3a1UThl. OUTOHIUIBL.

3ammra y MHOTOKIIETOYHBIX JKMBOTHBIX. [IOKpPOBBI M HMX MPOU3BOJHBIE.
3amura opraHu3ma ot Oonesnedd. UMmyHHas cuctema 4denoBeka. KieTouHwlid u
TyMOPaJIbHBIA UMMYHUTET. Bpoxka€HHBIH W NpUOOPETEHHBIN crnenupuuecKui
UMMYHUTET. Teopusi KIOHAIbHO-cellekTuBHOro ummyHutera (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocaniurenbHble OTBETHI OpraHU3MOB. Posib BpOKAEHHOTO
UMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JICBaHUM.

Pazgpaxkxumocte W perymsiuus y  OpraHusmoB. PasznpaxumMocts y
OIHOKJIETOYHBIX OpraHu3sMoB. Takcucel. Pasgpaxxumocts U peryisiuus y
pacteHuid. PocToBbIE BelecTBa U UX 3HAYEHUE.

HepBHast cucrema u peduiekTopHas peryssiius y >KUBOTHBIX. HepBHas
CHUCTEMA U €€ OTHENbl. JBOJIOIMMOHHOE YCI0KHEHNE CTPOEHUS HEPBHOM CUCTEMBI
y SKUBOTHBIX. OTHENbl TOJIOBHOI'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u
pednexropHas nyra. bezyciioBHble U ycI0BHBIE pedIEKCHI.

I'ymopanpHas perynsauus W 3HAOKPUHHAS CUCTEMA YKUBOTHBIX M YEIOBEKA.
Kene3pl DHAOKPUHHOM CHUCTEMBI M HMX TOPMOHBL. JlelicTBUE TOPMOHOB.
B3auMocBsi3p HEpBHOW U DJHJOKPUHHOM cucTeM. [umnoranaMmo-runodusapHas
cucrema.

JdemoHcTpanuu

IToprper: U. I1. ITaBnos.

Tabmuupl U cxembl: «OJHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE
Bogopociany, «bakrepun», «lIpocteitmme», «OpraHbl LBETKOBBIX PacTEHUN,
«CucTteMbl  OpraHoB NO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIX», «Tkanu pacreHuid», «KopHeBbie cuctembl», «CTpoeHue ctediis,
«CTpoeHue JHMCTOBOM IUIACTUHKM», «TKaHM XKHUBOTHBIX», «CKEIET 4YeIOBEKay,
«[InmeBapurenbHas cucrema», «KpoBeHOCHass cucreMa», «/lpIxarenpHas
CHUCTEMAY, «HepBHas CHUCTEMAY, «Koxan, «Mpll1euHas CUCTEMAY,
«BpraenurenbHas cucteMa», «DHIOKPUHHAS cucTemMa», «CTpOEHHE MBIIIIBDY,
«UmmyHnurer»,  «KumeyHomonoctHeie», «CxeMa  NUTAaHUS  PACTEHUI,
«KpOoBEHOCHBIE CHUCTEMBI TMO3BOHOYHBIX JKMBOTHBIX», «CTpO€HHE TUIpPBDY,
«CtpoeHue 1iaHapum», «BHyTpeHHee cTpoeHne HOKIEeBOro udepss», «HepBHas
cuctema poio», «HepBHas cucrema asarymkum», «HepBHas — cucrema
npecMmblkaromuxca»,  «HepsHas  cucrema  nTun», «HepBHas — cucrema
MIIeKoNUTarouux», «HepBHas cucrema yenoBekay, «Peduexcy.



OOGopynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpEnapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MHUKPOIIPENAPAThl TKAHEH, PAaKOBHUHBI MOJUIFOCKOB, KOJIJICKIIUU
HACEKOMBIX, UTJIOKOXHX, >KMBBIE JK3EMIUISIPhl KOMHATHBIX PACTEHHM, repOapuu
pacTeHMil pa3HBIX OTHAEJIOB, BIAXHbIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOUYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opya0oBaHUE JIs IEMOHCTPALIMK MIOYBEHHOTO U BO3/IYIIIHOT'O MUTAHUS PACTEHUH,
pacHieTUIeHHs Kpaxmalia u OeIKOB Mo IedcTBHEM (EepPMEHTOB, 00OPYIOBAHUE IS
JIEMOHCTpPAIIMU OTBITOB MO U3MEPEHUIO KM3HEHHOU EMKOCTH JIETKUX, MEXaHHU3Ma
JILIXaTENbHBIX JBUKEHHM, MOJIENIA TOJIOBHOI'O MO3Ta Pa3IMYHBIX )KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKaHel pacTECHUI.

JlaGoparopHasi padora «3ydueHue TKaHe JKMBOTHBIX ).

JlaGoparopHasi pabora «/3ydueHue opraHoB IBETKOBOT'O PACTEHUS».

Tema 10. PazmHoOkeHre U pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHUS OpraHu3MOB: Oecronoe (BKIIIOYas BEreTaTUBHOE) U
nosioBoe. Buabl  Oecronoro  pa3MHOXKEHMs:  MOYKOBAHUE,  CHOPYJALMS,
(parmMeHTalus, KIOHUPOBAHUE.

[TonoBoe pa3zmuoxkenue. IlonoBbie KieTkH, wian ramerbl. Meio3. Craauu
Meno3a. [loBenenune xpomocoM B Meo3e. KpoccuHrosep. bruomornueckuii CMbICI
Meio03a W TOJOBOro mporecca. Melo3 W €ro MecTo B JKMU3HEHHOM IMKIIE
OpraHU3MOB.

[IpenzapoxsiieBoe pa3Butue. ['amerorene3 y uBOTHbBIX. [[0J0BbIE JKEIE3BI.
OO6pa3oBaHue 1 pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBOpeHre W AMOpPHUOHAIBLHOE pa3BUTHE JKUBOTHBIX. (CrnocoObl
OIUIOAOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NHnuBuyabHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOJIOTUSl — HAayKa
O Pa3BUTHH OPTaHU3MOB. Mopghozene3 — 00Ha U3 21a8HbIX NPobIEM IMOPUOIOCUU.
Konyenyuss mopgocenos u moodenu mopgoeenesa. Ctaguum >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jarymiku). JpobOnenwe. Tumbl  ApoOieHUS.
Jlemepmunuposannoe u Hedepmunupoeanmoe Opobnenue. bnacmyna, munvl
onacmyn. OcoOEHHOCTH NPOOJICHUST MIICKONMUTAIOIIUX. 3apOBIINICBhIE JIUCTKU
(racTpyssinust). 3aKiazKa OpraHOB M TKaHEH M3 3apOJIbIIIEBbIX JIUCTKOB. B3aumHuoe
BJIUSIHUE YacTell pa3BUBAIOIIETOCS 3apojbliia (SMOpHOHATIbHAS HHIYKIIWA).
3aknagka IUlaHA CTPOCHHUSI KUBOTHOTO Kak pPe3yibTaT HEpPaApXUUECKUX
B3aUMOJICHCTBUI TE€HOB. BiusHue Ha 53MOpPHUOHAIBHOE pa3BUTUE PaA3IAYHBIX
(aKkTOpPOB OKpY>KAIOIIEH CPEIbI.

Poct u pasButue xuBOoTHBIX. [locTomMOpuoHanbHBIM Tepuon. [lpsmoe u
HenpsiMmoe  pas3BuTHe. PasButne ¢ wmeramopdo3oM y OeClO3BOHOYHBIX |
MO3BOHOYHBIX KUBOTHBIX. buHoormdyeckoe 3Haue€HHE MPSIMOr0 U HEMNPSIMOTO



pa3BUTHS, UX PACIPOCTPAHEHUE B Mpupoae. Tumbl pocTta KUBOTHBIX. DAKTOPHI
PEryJSIUU POCTA )KUBOTHBIX U YenoBeka. CTaauu mocTaMOpHOHAIIBHOTO pa3BUTHSA
y )KMBOTHBIX U uenoBeka. [lepuonsl oHTorenesa uenoeka. CTapeHrue U CMEPTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

Pa3smHoxxenne u passurue pacteHud. ['amerodputr m cnopodut. Meiio3 B
KU3HEHHOM 1MKjIe pactenuil. OOpa3oBaHue cmop B IIpolecce Meiosa.
l'amerorene3 y pacteHuid. OIUIOAOTBOPEHHE U PA3BUTHE PACTUTEIBHBIX
opranu3MoB. /[BoilHOE OII0JIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpazoBaHue U
pa3BUTHE CEMEHHU.

MexaHU3MBbI PETryNSLUA OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHCcTpanuu

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

Tabmuupl u cxembl: «BereraTuBHOe pa3sMHOXeHHE», «Turmbl Oecrnonoro
pa3MHOXEHUsD», «Pa3MHOXKEHHE XJIaMHIOMOHAIbI», «Pa3MHOXKEHHE SBIIIEHBI»,
«Pa3sMHOXeHUE THUAPBDY, «Melho3y, «XpomocoMbl», «I'ameroreHes», «CtpoeHue
SMIEKJIETKH U criepMaTo3onay, «OCHOBHbIE CTaauu OHTOreHesa», «lIpsmoe u
HEIpsIMOe pa3BuTHE», «Pa3BUTHE MaHCKOro xyka», «Pa3Butue capaHumy,
«Pa3BuTue nArymku», «J{BOHOE OIJIOAOTBOPEHHE Y ILIBETKOBBIX PACTEHUI,
«CTpoeHHne CeMSH OOHOAOJIBHBIX U JABYIAOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM  KamycCTbl», <«OKuU3HEHHbIA UHUKI MXa», <«CKW3HEHHBIM  [UKI
NAroOpOTHUKAY, <JKU3HEHHBIN LIUKIT COCHBI».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpEnaparhl SUIEKIETOK Hu
CIIEpMATO30UI0B, MOJAENb «[ UK pa3BUTHS JATYILIKN.

JlaGoparopHasi padora «/I3ydeHue CTpOCHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MUKPOIIpENapaTaxy.

IIpakTnueckas padora «BbisBIEHHE NPU3HAKOB CXOJICTBA 3aPOABIIICH
MO3BOHOYHBIX KUBOTHBIX).

JlaGoparopuass padora «CTpo€HHE OpPraHOB Pa3MHOXEHHS BBICIIUX
pacTEHU».

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

Hctopust craHOBiIEHUS M pa3BUTUS TEHETUKM Kak Haykd. Pabotsr I
Mennens, I'. ne ®pusza, T. Moprana. Poiib 0T€U€CTBEHHBIX YYEHBIX B Pa3BUTHU
renetuku. Padotel H. K. KonsrioBa, H. . BaBunoa, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®ununmuenko, H. B. Tumodeesa-PecoBckoro.

OCHOBHBIE TEHETUYECKHUE MMOHATUS U CUMBOJIBL. | OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeNIbHbIE TE€Hbl, AJIbTEPHATUBHBIC MPU3HAKHU, JOMWUHAHTHBIA M PELIECCUBHBIN
NpHU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YUCTASI JIMHUS, TUOPHUIBI, TEHOTHUTI, (DEHOTHTI.



OCHOBHBIE ~ METO/ABl  TEHETHKU: THOPUIOJIOTHYECKUH,  IUTOJIOTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHU .

JdemoHcTpanuu

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

Tabmuiiel 1 cxeMbl: «MeTobl TeHETUKNY, «CXEeMBbl CKPEITUBAHUS.

JladbopaTtopuas pabGora «J/Ipo3oduna Kkak OOBEKT TE€HETHUYECKUX
HUCCIICIOBAaHUI Y.

Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBbiii 3akoH Menaens — 3aKoH
eanHooOpasusi ruOpUI0B mepBoro nokosieHus. [lpasuno nomunupoBanus. Bropoit
3aKOH MeHenss — 3aKOH paclleIuIeHUs NPHU3HAKOB. LluTonormyeckue OCHOBBI
MOHOTHOPUTHOTO CKpeIIBaHus. [ MmoTe3a YucToThl ramer.

AHanusupymouiee cKpemuBaHue. [IpoMexxyTouHbI XapaKkTep HAcCJIeIOBaHUS.
Pacmiernnienre npu3HakoB MpU HEMOJIHOM JOMUHUPOBAHUMU.

JuruOpuaHoe ckpemuBanue. TpeTuit 3akoH MeHienst — 3aKOH He3aBUCUMOT'O
HACJEAOBaHUsA  IPU3HAKOB. [{uronornueckue  OCHOBBI  JAUTHOPUIAHOTO
CKPEILIMBAHUSL.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotrsl T. Moprana. CuermieHHoe
HACJIEOBAaHUE T€HOB, HApYUIEHHWE CLEIUICHUS MEXAYy TeHaMUu. XPOMOCOMHas
TEOpUsl HACIEACTBEHHOCTH.

I'enetnka nmona. XpoOMOCOMHBIM MEXAHU3M OIPEAEIEHUSA NOJIA. AYTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHnlii M rereporaMmeTHbi mon. ['eHeTmyeckas
CTPYKTYypa MOJOBBIX XpoMocoM. HacnenoBanue nMpu3HaKoOB, CLETUIEHHBIX C ITOJIOM.

['enorun xak nenoctHas cucremMa. [lnenorponus — MHOXKECTBEHHOE IEVCTBHUE
reHa. MHOXECTBEHHBIM aiyienu3M. B3anMOJIENCTBHE HEAUICIbHBIX TI'€HOB.
KommiiementaprocTs. Onucras. [lonmumepus.

['eHeTMYECKNII KOHTPOJIb Pa3BUTHUS PACTEHUM, >KMBOTHBIX WM 4YEJIOBEKa, a
Takke (PU3MOIOTMUECKUX TMPOIECCOB, TMOBEACHUS W KOTHUTHUBHBIX (DYHKIIHIA.
['eneTnyeckue MexaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJIEHCTBUS «XO35IMH
— Tapa3uT» U «XO03IUH — MHUKpoOHOM». ['eHeTHMueckue acmheKThl KOHTPOJI U
U3MEHEHHMsI HaCJIeJICTBEHHON HH(OpMAIMHU B TTOKOJICHUAX KJIETOK U OPraHU3MOB.

JdeMoHCTpanuu

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

Tabmunpl u cxemsl: «IlepBoiii 1 BTOpOit 3akoHBI Menaens», « TpeTuii 3akoH
Meunnens», «AHanu3upyroliee CcKpeluBaHue», «HemnonHoe aOMUHUpPOBaHUEY,
«CreruieHHOE HAcJIeIOBaHWE TPU3HAKOB Y Jpo30dmibl», «[eHeThka Tmosay,



«Kapuotun 4yenoseka», «Kapuorun naposzoduibr»y, «Kapuotum nOTHIBD,
«MHOXECTBEHHBIN AJUIEIN3M», «B3auMOIEHCTBUE TEHOBY.

OO6opynoBanue: MOAENb MJis JEMOHCTpPAIlMUd 3aKOHOB €IWHOOOpasus
rUOpUIOB TIEPBOrO TMOKOJIEHUS M paCHICIUIEHUS MPU3HAKOB, MOJEIb s
JEMOHCTpAallMM 3aKOHAa HE3aBUCUMOIO HACJIEAOBAaHMS TMPU3HAKOB, MOJEIb JJIs
JEMOHCTpALMHA CUEIJIEHHOI'0 HACIENOBaHMs IMPU3HAKOB, CBETOBOM MMKPOCKOIL,
MUKponpenapar: «JIpo3zodumnar.

IIpakTnyeckas paGora «l3yueHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpEeLIUBaHUA Y APO30(PUITBI.

IIpakTnueckas  paGora  «/3yueHue  pe3ynbTaTOB  JUTHOPUIHOTO
CKpENIMBaHUSA Y IPO30(DUITBI».

Tema 13. 3aK0HOMEPHOCTH H3MEHYNBOCTH

BzaumopneiictBue reHotuna u cpeabl npu  (HOpMUpOBaHMM (DEHOTHUIA.
N3MeHunBOCTh MpHU3HAaKOB. KauecTBEHHbIE U KOJWYECTBEHHbIE MPU3HAKUA. Buabl
VW3MEHUYHMBOCTH: HEHACIICICTBCHHASI Y HACJIECACTBEHHAS.

Mopaudukanuonnass u3MeHYMBOCTb. Ponb cpenbl B opMUpOBaHUU
MoIU(PUKAIMOHHON M3MeHuMBocTH. HopMma peakiuu npusnaka. BapuanmoHHbIN
psan u BapuanonHas kpuBasi (B. Horanncen). CoiicTBa MoaupUKaIMOHHON
U3MEHYHUBOCTH.

['enoTunuueckass ”3MEHUYUBOCTh. CBOWCTBA TEHOTUITMYECKOW U3MEHYMBOCTH.
Buibl reHOTHTIMYECKO M3MEHUYMBOCTH: KOMOMHATHUBHASI, MyTal[MOHHAsI.

KomOnHaTuBHAas W3MEHYMBOCTH. Meio3 M TOJOBOM IIPOIECC — OCHOBA
KOMOWHATUBHON M3MEHYUBOCTH. POJIb KOMOMHATHBHON U3MEHUYUBOCTHU B CO3/IAHUU
TEHETUYECKOro pa3Hoo0pa3us B Mpeiesiax 0JJHOr0 BUIA.

MyTanroHHasT W3MEHYUMBOCTb. BHabl MyTanuii: T€HHbIE, XPOMOCOMHEIE,
reHoMHble. CHOHTaHHbIE W  HWHAYUUMPOBAaHHbIE MyTauuu. SaepHele U
nuTOIUIa3MaTuieckue mytanuu. CoMaTU4ecKre M MOoJIoBble MyTaluu. [IpuyunHb
BO3HMKHOBEHUS MyTauMil. MyTareHbl W WX BJIUSHHE HAa OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO IIpoliecca. 3aKOH TOMOJIOTUYECKUX pAIOB B
HacneacTtBeHHo m3MmeHuuBoctu (H.M. BaBwuiioB). BHesnepHas M3MEHYMBOCTH U
HACJICICTBEHHOCT.

OnuceHemuxka U O9NUSEHOMUKA, pPOJb  INUSEHEeMUYecKuUx ¢Qakmopos 8
Hac1e008aHuU U U3MEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS Y OP2AHUZMOS.

JdeMoHCTpanuu

[Toptperst: I'. ne ®pus, B. Uoranncen, H. 1. Bapuios.

Tabmuupl u  cxembl: «Bunbl u3MeHuuBocTH», «MoaudukamoHHas
W3MEHYHUBOCTHY, «KomOuHaTuBHAsS W3MEHYHUBOCTHY, «Meio3y,
«OmnonotBopeHuey, «I'eHeTnueckue 3a00JIeBaHUs YeTOBEeKa», «BHUIbI MyTanmiiy.



OOGopynoBaHue: XKHBbIE U TepOapHbIC SK3EMIUIIPbl KOMHATHBIX PACTCHUIA,
pucyHku (dotorpadum) >KUBOTHBIX C PA3IMYHBIMUA BUIAMH U3MEHYUBOCTH.

JlabopaTopHas pabora «Hccnenosanue 3aKOHOMEPHOCTEN
MOAU(UKAIIMOHHOW M3MEHUYMBOCTH. [locTpoeHHe BapualMOHHOrO psijga U
BAPUALMOHHOU KPUBOW.

IIpakTnyeckas padora «Myrauuu y JApo3oduibl  (Ha TOTOBBIX
MUKPOIIpEnapaTax).

Tema 14. I'eHeTHKa YesiOBeKA

Kapuorun uyenoBeka. MexayHapodHas IMporpamMma HUCCIEIOBaHUS TE€HOMA
yernoBeKa.  Meroabpl  M3y4eHMsl T€HETUKHM  4YEeJIOBEKa: T'E€HEAJIOrMYeCKUi,
OJIM3HEIOBBIM, LIUTOTCHETUYECKUM, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHU . CoBpemeHHOE ONPENIETICHUE reHOTHIIA:
MOJIHOTEHOMHOE CEKBEHHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHUCJE C MOMOLIBIO
[11[P-ananu3a. HacnenctBenHble 3a00ieBaHus YelloBeKa. | eHHbIE 1 XPOMOCOMHBIE
0oJe3HM 4YenoBeKa. bOJIe3HW C HACIENCTBEHHOW IMPEenpaciioioKEeHHOCTHIO.
3HaYCHHE MEIUIMHCKOW T€HETUKU B MPEIOTBPALICHUMN U JICUEHUHU T€HETUYECKHUX
3a0oneBaHui 4yenoBeka. MeauKo-reHeTuYecKoe KOHCYJbTHpoBaHue. CTBOJIOBbBIE
kJIeTKU. [[oHATHE «TE€HETUYECKOro rpy3a». DTUYECKHE ACIEKThl UCCIIEIOBAHUI B
00J1acTU peJaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue ¢GakToOpbl TOBBIIIEHHON YYBCTBUTEJIBHOCTH YENOBEKA K
buznueckoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpYsKarolieil cpenbl. ['eHernyeckas
IIPEAPACIION0KEHHOCTD YEIOBEKA K ATOJIOTUSIM.

JdemoHcTpanuu

Tabmuipl u cxembl: «Kapuotun yenoBekay, «MeToAbl U3YUEHUS TCHETUKU
yenoBekay, «I eHeTnueckue 3a001eBaHUs YEIIOBEKA.

IpakTnueckas padora «CoCTaBJICHHE U aHAIN3 POIOCIOBHON».

Tema 15. Cenrekunst Opranu3sMoB

JlomecTukamusa ¥ CeneKuus. 3apoXKICHUE CEJIICKIIMU W JIOMECTHUKALIUH.
Yuenne H. WM. BaBumoBa o IleHTpax MNPOUCXOXICHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHuil. Ponp cenexkiuu B CO3JaHUM COPTOB PACTEHHM U MOPOJ
*KUBOTHBIX. CopT, mOpoma, IITaMM. 3aKOH TOMOJIOTHUYECKHX PSIAOB B
HaclleACTBeHHOM wu3MmeHunBocth H. WM. BaswioBa, ero 3HaueHue i
CEJICKIIMOHHOM PabOTHI.

Metonbl cenekUMOHHOM padoThl. McKyccTBeHHBIM OTOOpP: MacCOBBIA U
VH]IUBU]1yaJIbHBIN. Jrarnbl KOMOMWHAIIMOHHOMN CeJICKIIUU. UcneiTanue
npou3BoAuTeNed Mo MOTOMCTBY. OTOOp MO TEHOTUIy C TIOMOUIBIO OLEHKH
¢dbenoTHma mMOTOMCTBa U 0OTOOP IO TEHOTHUITY ¢ nmomoInbio aHanmmza JJHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ  CEJNEKIIMOHHOHM  paboThl.
PagnanioHHBIN U XUMUYECKUNM MyTareHe3 Kak MCTOYHUK MYyTallUil y KyJbTYPHBIX



dbopm opranuzmoB. Mcmonap30BaHHE T€HOMHOI'O PEIAKTUPOBAHUS M METOJIOB
pexomOuHaHTHRIX JIHK 17151 momyueHus: HCXoIHOTO MaTepualia Juisl CeNeKIHH.

[Tonyuenune MOJIUTUIOUIOB. BnyrpusuaoBas rudpuu3aIms.
bnuzkoponcTBeHHOEe  cKpeniuBaHue, WM UMHOpuauHr.  HepojacTBeHHoe
CKpelluBaHue, Win ayropuauHr. ['erepo3uc u ero npuuuHbl. Mcnonb3oBaHue
rerepo3uca B cenekiuu. Otmanénnas ruOpuauzauus. [Ipeogonenue Oecruiogums
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIUN PACTECHUIN U )KUBOTHBIX. «3e1éHas
DeBONIOYUAN.

CoxpaHeHre U U3y4YCHUE T'CHETHUUECKUX PECYPCOB KYJIBTYPHBIX PACTCHUM U
UX JUKAX poaMuyed NN CO3/MaHMs  HOBBIX COPTOB W THOpPUIOB
CEIIbCKOXO3AMCTBEHHBIX  KYIbTYp. J3yuenue, coxpawenue u  YnpaeieHue
2EHeMUYeCKUMU pPecypcamul CenbCKOXO3AUCEEHHBIX U NPOMBICI0BbIX HCUBOMHBIX
8 Yenax YAYUUeHUs Cyuecmeyiomux U co30aHusl HO8bIX Nopoo, TUHUL U KPOCCO8, 8
MoM uucie ¢ NpPUMEHEeHUEeM COBPEMEHHBIX MemOo008 HAYUHbLIX UCCIe008AHUI,
nepeodosvix uoetli U nepcneKmuHbIX MexHoN0UN.

JdemoHcTpanuu

[Toptpers: H. U. Baunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Acraypos, H. bopinoyr, /I. K. bensies.

Tabnuibl 1 cxeMbl: «l[eHTpbI TPOUCXOKIECHUS U MHOT00Opa3usi KyJbTYPHBIX
pacTeHui», «3aKOH TOMOJOTMYECKUX PSJOB B HACIEACTBEHHOW H3MEHYUBOCTH,
«Metogsl cenexuuny, «OtnanéHHas rudpuauzanusy, «MyTtareHes3».

JlabopaTopHas padora «/3yyeHrue cOpTOB KyJIbTYPHBIX PAaCTEHUN U MOPOA
JIOMAITHUX YKUBOTHBIX).

JlaGoparopHuasi padora «3ydyeHue METOIOB CEIECKIIUNA PACTEHUI.

IIpakTnyeckas padora «[IpuBuBKa pacTeHUN».

Ikckypeusi «OCHOBHBIE METOJIbI M JOCTHMIKEHHSI CEJIEKIMU PAcTeHHHl W
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYO bepmy,
COPTOUCIIHITATENIHBIA y4acCTOK, B TEIUIMYHOE XO3SICTBO, B JabopaTopuio
arpOyHHMBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BuoTexHOJI0rMs U CHHTETHYECKAsA OMOJIOTHA

OOBeKThl, HUCIHOJIb3yeMble B OHUOTEXHOJIOTMU, — KJIETOYHBIE U TKAHEBBIC
KYJIbTYpHI, MUKPOOPTaHU3MBI, 170:¢ XapaKTEepUCTHKA. TpagunuonHas
OMOTEXHONOTUA:  XJIeOOMeUeHre, TMONYyYEeHUE KHCIOMOJIOYHBIX  MPOIYKTOB,
BuHOAenue. Mukpobuonorndeckuii cuHTe3. OOBEKTH MUKPOOHOIOTHIECKUX
texHosiorui. [Ipon3BosicTBO Oenka, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJOTM U MHCTPYMEHTOB LIEJICHAINPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHUS F€HOMOB C LEbIO MOJTYYECHHUS] OPraHU3MOB M UX KOMIIOHEHTOB,
coJiep KaInX HE BCTPEUAIOIIHNECS B IPUPOJIe OMOCUHTETHYECKHUE TTYTH.



Knerounas wnxenepus. MeTosibl KyJbTYphl KJIETOK U TKaHEW pacTeHUN M
KUBOTHBIX. Kpuobanku. Comarudeckas rubpuamzanuss ¢W COMaTHYECKUUN
smOpuoreHe3. lVcnonp30oBaHWe TaruiOWIOB B CEJICKUMU pacTeHui. [lomyuenue
MOHOKIOHANbHBIX anmumei. Hcnonv3oeanue MOHOKIOHANbHBIX U NOAUKTOHATbHBIX
aumumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOPEHHE. PeKOHCTpyKIus
SMIEKJIETOK U KIOHUPOBAHHUE KMBOTHBIX. METON TpaHCIUIAHTALUH SIE€p KIIETOK.
Texnono2uu 0300po6IeHUs, KYIbMUBUPOBAHUS U  MUKDOKIOHATbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMocoMHass U TeHHasd WHXKeHepusa. VICKyCCTBEHHBIM CHHTE3 IeHa |
koHcTpyupoBanue pekomouHantHeix JIHK. Cozdanue mpanceennwvix opeanuzmos.
JlocTrkeHusT UM MEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HWHXCHEPHH.
DKOJIOTMYECKHUE U ATUUECKUE MPOOIEMbI TEHHON MH)KEHEPUU.

Menuuuackue 6uorexunonoruu. [loctrenomuas nudposas menunuHa. [TIP-
JMAarHOCTUKA. MeTa0oJIOMHBIN aHanu3, TEHOIEHTPUUECKUN aHaliu3 MpoTeoma
YeJloBeKa IS OLEHKU COCTOSHMSI €ro 3J0poBbs. Mcronb3oBaHUE CTBOJOBBIX
kineTtok. TaprerHas Tepanus paka. 3D-Oumounmkenepus g pa3pabOTKU
(GyHIaMEHTaNbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUM, CO31aHUS KOMILIEKCHBIX
TKaHEeW coYeTaHWEeM TEXHOJOTHUH TpEXMEpHOro OuonmpuHTHHra u ckaddonaunra
JUTS pelIeHus 3a]1a4 NepCOHANTN3NPOBAHHON MEIULIUHBI.

Co3nanue BEKTOPHBIX BAaKIMH C IEJbI0 O00eCrneueHus: KOMOWHHUPOBAHHOU
3amuThl OoT Bo3Oyauteneir OPBU, ycraHoBieHHe MOJEKYJISPHBIX MEXaHHU3MOB
dbynakimonupoBanuss PHK-comepskamux BUPYCOB, BBI3BIBAIOIIUX OCOOO OMACHBIC
3a00JIeBaHUS YETTOBEKA U KUBOTHBIX.

JdemoHcTpanuu

Tabnuupl u cxembl: «cnonb30BaHE MUKPOOPTAaHU3MOB B MPOMBIIIIIEHHOM
pou3BOJICTBEY, «KileTouHast uHKeHepHs», «[ eHHas HHXKEHEPUS».

JlabopatopHas padora «/3yueHre 00BbEKTOB OMOTEXHOIOTH.

IIpakTnuyeckas padora «[loaydyeHre MOITOYHOKUCIBIX TPOIYKTOBY.

JKeKypeusi  «bHOTEXHONOrMs — Ba)KHEWIAs MPOU3BOAMUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOIOTUUECKOE TIPOU3BOICTBO)Y.

11 KJIACC

Tema 1. 3apoxkaeHue W pa3BUTHE JBOJIOUUOHHBIX MPeEACTABJICHUHA B
Onosorum

OpomonmonHas Teopuss Y. JlapBuHa. Ilpeanochliku BO3HUKHOBEHHS
napsuHu3Ma. JKn3Hb U HayuyHas aestenbHocTh Y. /lapBuHa.

JIBroxy1ye cuiisl 3Bosroluy BU0B 1o Y. JlapBrHy (BbICOKasi HHTEHCUBHOCTb
pPa3MHOKEHHUSI OpPraHM3MOB, HACJEICTBEHHAs HM3MEHYMBOCTh, Oopnba 3a
CYILECTBOBAHME, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmnenue cunTeTnyecko Teopun dBomonuun (CTI). HelrpanbHas
teopus HBomtonuu. CoBpeMeHHass DBOJIOIMOHHAS  OuoNorusi. 3HayeHue
ABOJIIOIIMOHHON T€OpUH B (POPMUPOBAHUY E€CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdemoncTpanuu

[Toptperst: Apucrorens, K. JIunnen, XK. b. Jlamapk, D. K. Cenr-Unep, XK.
Krosbe, Y. apsun, C. C. YerBepukos, W. 1. lImansraysen, x. Xonaeit, . K.
benses.

Tabmuupl u cxembl: «Cucrema >xuBod mnpuponsl (mo K. Jlunuero)y,
«Jlectnuna xuBbIX cymectB (mo Jlamapky)», «Mexanusm (opmMupoBaHus
NPUCTIOCOOJICHU y pacTeHuii W >KUMBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapmpyta nyremectsus Y. Jlapsunay, «Haxonku Y. [lapsuHay, «@opMbl 60pHOBI
3a cyuiectBoBaHue», «llopoabl romnybeit», «MHorooOpaszue KyJIbTypHBIX (popm
KarycThl», «Ilopoasl foManTHUX >XKMBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. [HapBuHy)», «(Cxema COOTHONIEHUS JBIXKYIIUX CHJ 3BOJIOLUN,
«OCHOBHBIE MTOJIOKEHUS] CHHTETUYECKON TEOPUH 3BOJIOLIHI.

Tema 2. MUKPO3BOJIIOLNS U €€ Pe3yJIbTaThl

[Tonmynsiuus Kak 3la€MEHTapHas €AWHULA 3BOMOUUA. COBPEMEHHBIE METOBI
OLICHKM TEHETUYECKOro pa3HOoOoOpa3us U CTPYKTyphl mnomynsnuil. WM3meHenue
reHooHJa NOMYJISUMU KaK 3JIEMEHTApHOE 3BOJIOLHOHHOE SIBIEHHE. 3aKOH
reHetTuyeckoro pasHoBecus J[xx. Xapnau, B. BaiinOepra.

DOneMeHTapHble (AKTOPBI (IBIKYIIME CHUJIBI) SBOJIONUU. MyTallMOHHBIH
nporiecc. KomOunatuBHas wu3MeHunBOCTh. /[lpedid reHOB — ciydaifHbie
HEHANpaBJIEHHbIE W3MEHEHMs] 4YacToT ajieiaed B nonymauusx. Oddexr
OCHOBatens. JIgpgpexm Oymwuinounoeo eopaviuika. CHUNCEHUE 2eHemUYecKo20
pasnoobpazus: npuuunsl u cieocmsus. llposenenue s¢pgpexma Opetigha 2enos 6
oonbuwiux u  manvix  nonyaayuax.  Murpamun.  M3omsanus  monmymsuui:
reorpadgudeckas (IpoCcTpaHCTBEHHAs ), OMoIorndeckas (penpoayKTHBHAS).

EctecTBeHHbII 0TOOp — HampaBisomuid  Qaktop sBomonuU. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMHA, CTAOWIM3UPYIOIIUNA,  pPa3pbIBAIOIIMiA
(mm3pynTuBHbIi). [lomoBoit or60op. BO3HWKHOBEHHE M IBOJIOIUS COIUATHHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco0eHHOCTh ~ OPraHM3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIOIUHU.
Bo3HukHOBeHHEe — mpucnocoOieHudt y  opranusMoB.  Apomopdo3bl U
uanoaaanrtanuu. [Ipumepsl npucnocoOaeHnil y opraHu3MoB: Mop(OJIOrHYecKue,
¢uznonornyeckue,  OHMOXUMHUYECKHE,  ToBeAeHUecKHe.  OTHOCHUTENBHOCTH
IPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kpurepum u cTpykrypa. BumooOpa3zoBanue Kak pe3yibTar
MUKpOdBOMOIMK. M3omsanus — kimoueBod ¢aktop BupoodpazoBanus. [lytu u
CIIocoObI BUJ1I000pa30BaHUsA: aJIONaTPUIECKOe (reorpaduueckoe),



CUMIIATPUYECKOE (9KOJIOrUYECKOE), «MTHOBEHHOE»  (MOJIUILIONAU3AIuS,
rubpuauzanus). JJIMTeIbHOCTh BOIOIIMOHHBIX MPOIIECCOB.

Mexanu3Mbl GOpMHUPOBaHUS OMOIOTMYECKOTO Pa3HOOOpa3usl.

Ponb »BOMOLMOHHONW OWOIOrMM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHusi 6uopazHooOpazusi. MUKPOIBOJIIONHUS U KOIBOIIOIUS MApa3uTOB U UX
x03s51eB. MexaHu3Mbl POPMUPOBAHUSI YCTOMUUBOCTH K AaHTUOMOTUKAM U CIOCOOBI
OOpBHOBI C HEl.

JdemoHcTpanuu

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

Tabmuuet 1 cxembl: «MyTanmoHHass HM3MEHYMBOCTHY, «llomynsironHas
CTPYKTYpa Buaa», «CxeMa MposiBIeHUs 3aKoHa Xapau—BaiinOepray, «JBuxyiime
CWJIBl ABOJIIOLUUY, «JKOJIOrMYEcKass M30JSIIUsl MOMYJsALUNA CeBaHCKOM (hopenny,
«[eorpadmueckass M3OMSANUS  JTUCTBEHHULIBI CHOUPCKOM UM JTUCTBEHHUIIBI
naypckoit», «llomynsiinOHHbIE BOJIHBI YUCIEHHOCTH XUIIIHUKOB U XXEPTBY», «Cxema
JIEUCTBUSI €CTECTBEHHOTO o0TOOopa», «PopMbl OOpHOBI 3a CYyIIECTBOBaHHUEY,
«MapycTprabHblii MenaHn3M», «KnBble uckoraemelie», «I10KpOBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «[Ipenynpexnaaromas OKpacka KUBOTHBIX»,
«Dusunonornueckre ananranum», «lIpucrnocoOIeHHOCTh OpPraHu3sMoB U €&
OTHOCUTENIBHOCTHY», «Kputepun Bupa», «Bunsl-nBoriHukn», «CTpykTypa BuAa B
npupoje», «Crnocodsl BuaooOpa3zoBaHus», «leorpaduueckoe BUA0OOpa3OBaHUE
TPEX BHUJOB JIAHJBIIICH», «IKOJOTMYECKOE BHUA000pa30BaHUE BUJIOB CHHHUID,
«[Tonmumnounsl pacrenuit», «KamycTHO-penedHbIil THOPUITY.

OO6opynoBaHue: repOapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Yydena NTUIl U
3BEpeil C MpUMepaMu pa3IMYHBIX HNPHUCIOCOOJICHUH, 4Yydesa NTHUL[ U 3Beper
pa3HbIX BHJOB, TepOapuu pacTeHUM OJU3KUX BHUAOB, O00pPa30BABIIMXCA
Pa3TUYHBIMU CTIOCOOAMH.

JlabopatopHas pabora «BbIsIBIIeHHE H3MEHYMBOCTH Yy OCOOEH OJIHOIO
BUJIA.

Jlabopatopnas  padora  «lIpucmocobiieHus  OpraHu3MoOB U HX
OTHOCHTEJIbHAS 11eJIeCO00Pa3HOCThY.

JladbopaTtopuass paGora «CpaBHeHHUE BHUAOB MO MOP(HOIOTUUECKOMY
KPUTEPHUIO».

Tema 3. MaxkpodBo/ouus M eé pe3yjabTaTbl

Metonbl  u3ydeHHs MakpolBoionuu. [lasieoHTOIOrMYECKHE  METObI
uzydeHus: dBomouuu. IlepexogHeie ¢GopMbl W (PUIOTEHETUYECKUE  PSIIbI
OpraHHU3MOB.

buoreorpaguueckue mMeToapl u3ydeHus sBomonuu. CpaBHeHHE (IIOpHI U
(dayHbl MaTepuKOB M OCTpoBOB. buoreorpaduyeckue obmactu 3emuau. Bunbl-
SHAEMUKHU U PEIIUKTHI.



OMOPHOJIOTUYECKUE U CPABHUTEIBHO-MOP(OIOrUYECKUE METObl MU3YyUYEHHUS
BONMIOLMM. ['eHeTHueckue MeXaHU3Mbl HBOJIIOLMM OHTOT€HE3a M MOSBJICHUSA
SBOJIOLIMOHHBIX  HOBIIECTB. |'OMOJIOTMYHBIE W  AHAJOTMYHBIE  OPraHBbL.
PyaumenTtapuble  opraHbl M aTaBu3Mbl.  MOJIEKYJISpPHO-T€HETUYECKHUE,
OMOXMMHUYECKHE W  MaTeMaTUYeCKMe  METOJbl  M3YyYEHHS  DBOJIIOLUU.
I'omonoruunsie reHbl. CoOBpeMEHHBIE METOABbl MOCTPOEHUS (UIOTEHETUYECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTallUU U HBOJIFOIMSI TEHOMOB.

OO0uue 3aKOHOMEPHOCTH (MpaBuUiia) dBOMOIUU. [Ipunyun cmenvl QyHKYuUl.
HeoOpatumocTs sBomonuu. AxantuBHas paauanus. HepaBHOMEpHOCTH TEMIIOB
SBOJIFOLIU Y.

JdemoHcTpanuu

[Toptpetsr: K. M. Bap, A. O. Koanesckuii, @. Mromiep, 3. ['ekkensb.

Tabnuiel 1 cxembl: «DUIOreHETHUECKUI Psl JTOMAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepbl»,  «Creromedansy,  «Punmodutery,  «CemeHHBIC
NanopoTHUKW», «buoreorpapuyeckue 30HbI 3emin», «llpeli KOHTHHEHTOBY,
«PenukThly, «HauanpHble cTaguu 3MOPUOHAIBHOIO PAa3BUTHUS TMO3BOHOYHBIX
XKUBOTHBIX», «l'OMOJOTMYHbIE W AaHAJOTHUYHbIE OpraHe», «PyIuMeHTHI»,
«ATaBU3MBI», «XpPOMOCOMHBIE HA0Opbl 4YEIOBEKAa M IIMMIIaH3e», «lIaBHBIE
HAIPABJICHUS 3BOJOLMKNY, «OO0II1e 3aKOHOMEPHOCTH 3BOJIOLIUH.

OOopynoBaHue: KOJUIEKIIMH, TepOapuu, MYJSKA HCKOMAEMBbIX OCTaTKOB
OpPraHU3MOB, MYJISI’KU TOMOJIOTMYHBIX, AHAJOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKLIUH HACEKOMBIX.

Tema 4. Ilpoucxoxaenne U pa3BuTHe )KU3HA HA 3emJie

Haydnble rumore3bl NpPOUCXOXKIEHUS >KM3HM Ha 3emie. AOuoreHes u
naHcnepmus. [JloHay4dHble TPEICTaBICHUS O 3apPOKICHUU KU3HU (KPEAMOHU3M).
['unore3a NOCTOSHHOTO CaMO03apOK/ICHUS KU3HU U €€ onpoBepKeHue onbitaMu .
Penu, JI. Cnannannanmu, JI. [Tactepa. [IporcxoxieHue sXxM3HU U aCTPOOHOIOT HSl.

OcHOBHBIE 3Tarlbl HEOPTraHU4EeCKOU ABOJIOLIMH. [InanerapHas
(reomoruyeckasi) OHBOJIONMSA. XHMHYECKas OHBOMIONMSA. AOHWOTCHHBIM CHHTE3
OpraHnyeckux BeniecTs n3 Heopranndeckux. Omeir C. Mwumiepa n I'. HOpm.
OO6pazoBanue mnonumepoB u3 MoHoMmepoB. KoamepBatnas rumnoresa A. W
Omnapuna, runore3a nepBuaHoro o0yiapona J[x. XomnaeitHa, TeHETUYECKasl TUTIOTE3a
I'. Ménmnepa. Pubosumbr (T. Yek) um runoreza «vmupa PHK» V. TI'unGepra.
®opMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Uctopuss 3emuim u meroawsl €€ wu3ydyeHus. lckomaemble OpraHUYeCcKHe
octaTkd. ['eoxponomoruss u e€ w™eroapl. OTHOcUTENbHAasE U aOCOMIOTHAs
reOXpOHOJIOTHS. ['e0XpoHOIOrnyecKas mKaia: 30Hbl, 3pbl, HEPUOIBL, SMOXH.



HauanpHble sTanbl opraHnyeckoil sBomtouuu. [losBIeHME U 3BOIOLHAS
NEPBBIX KJIETOK. DBOMIOIUS MeTabonn3mMa. BO3HMKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTNIEHKH KaK aHaJor MEepPBhIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaproTHl M 5yKapuOTHI.

[Ipoucxoxienne 3ykapuoT (CUMOMOreHe3). DBONIOLMOHHOE IPOUCXOKIEHUE
BUpPYCOB. [IponcxoxneHue MHOTOKIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYIIIT MHOT'OKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE€ ATalbl ABOJIOLNMUM BBICHIMX pacTeHuil. OCHOBHBIE apoMop(do3b
pacreHui. Bpixox pacrenudn Ha cymy. IlosBiieHue CIOpPOBBIX pacTeHU W
3aBoeBaHue umu cymu. CemeHHble pacTeHus. IIponcxokaeHne IBETKOBBIX
pacTeHUM.

OCHOBHBIE 3Tamnbl 3BOJIOLMM KUBOTHOrO Mupa. OCHOBHbIE apOMOpP(O3bI
KUBOTHBIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. IlepBbie XOproOBbIE KUBOTHBIE. JKU3Hb B BOJE. DBOJIOIUSA MO3BOHOYHBIX.
[Tpoucxoxnenne ampudbuii um pentwinii. [IporcxoxneHne MICKOTUTAIONUX U
ntull. [lpunnun kimrodeBoro apomopdosza. OcBoeHue OECO3BOHOUYHBIMU U
MIO3BOHOYHBIMU KUBOTHBIMU CYLIU.

PazButne xu3Hu Ha 3emie MO »paM U IEpUoAaM: apxel, MpPOTEPO30il,
najeo3o, Me3030M, KailHo3o0i. OOm@as XapakTepucThKa KiuMmata |
rEOJIOTMYECKUX MpOLEecCOB. [losBIIEHHE M pacUBET XapaKTEPHBIX OPTraHU3MOB.
VYrineobpa3oBaHue: €ro ycloBUs U BIUSHUE HA Ta30BBIM COCTaB aTMOCHEPHI.

MaccoBble BBIMUpaHUsI — KOJOTMYECKHE KpU3HChl npouuioro. ITpuunnsl u
CIENCTBUSA MAacCCOBBIX BbIMHpaHHU. COBPEMEHHBIM IKOJIOTHYECKUH KPHU3HC, €T0
ocobennoctu. [Ipobiema coxpaneHus 6uopazHooOpasusi Ha 3emIie.

CoBpeMeHHasi cucrteMa opraHudeckoro mupa. [IpuHnumnel kinaccudukauu
opranu3MoB. OCHOBHBIE CUCTEMAaTUYECKUE TPYIIIbI OPraHU3MOB.

JdeMoHCcTpanuu

[Toptpetsr: @. Penn, JI. Cnamnanuanu, JI. [Tactep, . 1. Meunukos, A. W.
Omnapun, x. Xongein, I'. Mémnep, C. Mumnep, I'. FOpu.

Ta6mump! n cxeMbl: «Cxema omnbita @. Penny», «Cxema onsita JI. ITactepa mo
W3YYEHUIO CaMo3apoKIeHMs ku3HW», «Cxema ombita C. Mwuiepa, I'. HOpwny,
«JTampl  HEOPraHWYECKOW  HBoMOLUM»,  «['€OXpOHOJIOrMYECKass  IIKauay,
«HauanpHble 3Tanbl OpraHUYecKo 3BOIIONUNY, «CxeMa o0pa3oBaHUSI IYKapHOT
nyTéM cuMmOuorenesa», «Cucrema KUBOW mpupoabl», «CTpoeHUE BUPYCA,
«Apomopo3bl  pacteHuid», «PuHHOQUTB), «OIHOKIETOUYHBIE BOIAOPOCIH,
«MHorokiierounsle Bopopociamy», «Mxwm», «IlanmoporHukn», <« 0N0CEMEHHBIE
pacteHusi», «OpraHbl LBETKOBBIX pacTeHui», «(Cxema pa3BUTUS >KUBOTHOIO
mMupay, «Apomopdosbl KHBOTHBIXY», «lIpocreimue», «KueuHOTOTOCTHBIEY,
«IInockue YEPBUY, «YeHuCcToOHOrue», «PBIOEIY, «3E€MHOBOIHBICY,



«IIpecmbikaromuecsay, «lltumpr», «Miekonuraromue», «Pa3BuTHe KU3HU B
apxeunckou spe», «PazBUTHE KU3HU B IIPOTEPO3OMCKOM 3pe», «Pa3BUTHE KU3HU B
1aJIE030MCKON 3pe», «Pa3BuThe )XKU3HU B ME3030MCKOM 3pey, «Pa3Burtne KU3HU B
KalHO30MCKOU dpe», «COBPEMEHHAsI CUCTEMA OPTaHUYECKOIO MUPAY.

OOGopynoBaHue: repOapuyd pacTEHUM pa3IUYHBIX OTACNIOB, KOJUICKIIUU
HACEKOMBIX, BJIQXKHbIE MpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUN
UTJIOKOKHUX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, 4Yydella NTULl M 3Bepew,
KOJUICKIIUA OKAMEHEIIOCTEM, TMOJIE3HBIX MCKOMAEMBIX, MYJISDKH OPraHHMYEeCKHUX
OCTaTKOB OPTaHWU3MOB.

BupryanbHas  ga0oparopHas padora «MojenupoBaHUE ~— OMNBITOB
Mumiepa—HOpu 1o u3y4eHnto abMOTEeHHOTO CHHTE3a OPTaHUYECKUX COSAMHEHUI B
NepBUYHON aTMOchepey.

JlabopaTtopHas padora «3yyeHHe W ONHCAHUE MCKOIAEMBIX OCTaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnueckas padora «/3yueHne OCOOEHHOCTEH CTPOEHUS pacTeHUM
Pa3HBIX OTIEIIOBY.

IIpakTnyeckas padora «3yueHrne 0COOCHHOCTEN CTPOEHHUS MO3BOHOYHBIX
KUBOTHBIX».

Tema S. IIpoucxoxkaeHue yeja0BeKa — AaHTPOIOIeHe3

Paznensl n 3anaun anTponoaoruu. MeToibl aHTPOIIOJIOT U H.

CraHoBiieHUE TIPEACTABICHUN O IMPOUCXOXKICHUU 4YelOBEeKa. PenuruosHbie
B0O33peHUsl. COBpEMEHHbIE HAYYHbIE TEOPHUHU.

Cx0acTBO 4enoBeKa ¢ )KMBOTHBIMU. CUCTEMATUUECKOE MOJTOKECHUE YETOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA € JKMBOTHBIMH:  CPaBHUTEIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTHYECKHUE, br3M0JI0r0-OMOXUMHUYECKHE,
noBegeHyeckue. OTan4us 4eloBeKa OT KUBOTHBIX. [IpsMoOX0kIeHue U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHE TOJOBHOrO MO3ra U BTOPOM CUTHAIBHOU
CHCTEMBI.

JBrxyire cuibl (pakTopbl) aHTPOIIOreHe3a: OMOJIOrMYecKue, COlMalIbHbIE.
CooTtHolieHrue OMOTOTHYECKUX U COIMATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHbBIE CTaauu aHTpororeHe3a. PaHHue udenoBeK0OOpa3HbIE 00E3bSHBI
(MPOKOHCYJIBI) M PaHHUE TTOHTH/IBI — OOIIUE TIPEAKU YeTOBEKOOOPa3HBIX 00€3bsiH U
JT0JIel. ABCTPAJONUTEKH — ABYHOTHE NMPEAKHU JItoAei. YemoBek yMenbli, MepBbie
V3TOTOBIIEHUA OpYIHM Tpyaa. YenoBek MPpAMOXOISIIMN U MEPBBIM BBIXOJ JIIOACH
3a mnpenensl  Adpuku. YemoBek reimenbOeprckuii —  oOmMM  Mpenok
HEaHJePTaJIbCKOr0 YEIOBEKA U YEJIOBEKA pa3yMHOro. YenoBeK HeaHIepTAIbCKUN
KaK BUJl JIIOJEH XOJIOJHOTO KimMara. YeloBeK pa3yMHbI COBPEMEHHOIO THIIA,
JICHUCOBCKUM YETIOBEK, OCBOCHHE KOHTHMHEHTOB 3a Tmpenenamu Adpuku.
[Taneorenerrka v najeoreHOMUKa.



DBOJIIOIMS COBPEMEHHOI'0 uejoBeka. EcTecTBEHHBI OTOOp B MOIMYJISIUAX
yenoBeka. MyTanMoHHBIN Tipouiecc U noiaumopdusm. [lomynsiroHHbIE BOJHBI,
npeiid reHoB, Murpanus U «3G@PEeKT OCHOBATENS» B IMOIMYJSIIUSIX COBPEMEHHOTO
YeJloBeKa.

Yenoseueckue pacel. IloHdatue o pace. bosmbimme pacbkl: e€BponeouIHast
(eBpasmiickas),  aBcTpajo-HerpoujHasi  (dKBATOpHAIbHASs]),  MOHTOJOHMIHAS
(a3uarcko-amepuKkaHckas). Bpems u myTH paccelieHHs] 4YelloBeKa IO IUIaHETe.
EnunctBo  dyenoBeueckux  pac. HaydHas  HECOCTOSTENBHOCTH  pacu3Ma.
[Ipucnoco6IeHHOCTh YeoBeKa K pasHbIM  YCJIOBHUSIM OKPYXKAIOIIEH Cpebl.
Bmusiaue reorpaduueckoit cpenbpl W jpedia reHoB Ha  MOP(QOJOTHIO U
(U3MOIOTHIO YeIOBEKa.

MexaucuuiinHapHble  MeToabl B usnueckoil  (OMOIOrHUECKO)
AHTPOIOJIOTHUHM.  DBOJIOLMOHHAS ~ AHTPONOJIOTHS W TaJe0aHTPOIOJIOTHs
YeJIOBEUECKUX MOMyJsiui. buoconmanbHble HccleqoBaHusl MPUPOIBI YETOBEKA.
HccnenoBanre KOIBOMIOMUH OUOJIOTHIECKOTO M COIUATBLHOTO B YEITOBEKE.

JdemoHcTpanuu

[Toprperer: Y. HapBun, JI. JIuku, 4. S. Porunckui, M. M. I'epacumos.

Tabnuiel u cxembl: «MeTOJbI aHTPOTIOIOTUNY, «[ OJIOBHOW MO3I UEIOBEKaY,
«YenoBekooOpa3Hble 00€3biHbI», «CKeleT 4YeloBeKa M CKEJeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MBIY, «JIBIXKYIIUE CUITBI aHTPOMOT€HE3ay, « IBOJIIOIMOHHOE
IpEeBO  4eJoBEeKa», «ABcTpamonuTek», «YemoBek  ymensliiy, «Yemnosek
MPAMOXOIAIIMNNY, «/leHncoBckuil yenoBek» «Heannepranbip», «KpoMaHbOHIIED,
«Ipenku yenoBekay, «ITanbl 3BOIIOLMU YETOBEKa», «Pachl UeToBEeKay.

OOGopynoBaHue: MYJSDKM  OKaMEHENIOCTeH, MpeAMETOB  MaTepualibHOM
KYJIbTYpbl TIPEAKOB YENIOBEKa, penpoaykuuu (dororpaduu) KapTuH C
MUGDOJIOTUIECKUMUA U OHUOJEHCKUMU CIOK€TaMHU TPOUCXOXKJICHUS 4YEIIOBEKa,
doTorpadgum HaXOOK UCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEIIET YeI0BEKa, MOJICITh
yeperna 4YejgoBeKa M Yepena IIUMIIaH3e, MOJIeNIb KHUCTH 4YeJlOBEKa W KHUCTH
IMMIIaH3€e, MOJIETIM TOpCca MPEIKOB YeI0oBeKa.

JladopaTtopHasi pabora «l3ydyeHne oOCOOEHHOCTEH CTPOCHHUS CKelleTa
YEJIOBEKA, CBS3AHHBIX C MPSMOXO0KICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JTOrMUECKUX aJanTaluil YeT0BEKa.

Tema 6. JkojiorMsi — HayKa O B3aHMOOTHOIICHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM C OKPY/KaKIlel cpeaou

3apoxzeHue U pa3BuTue 3Kkojoruu B Tpyaax A. I'ym6onsara, K. @. Pynbe,
H. A. CeepuoBa, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Pazgensl u 3amaun
sKoJ0ruu. CBs3b KOJIIOTUU C APYTUMHU HayKaMHU.



Mertonbl 3konoruu. IloneBble HabOmO/IeHUA. DKCHEPUMEHTHl B JKOJOTHH:
NpUpOAHbIE W JlabopaTopHbie. MojenupoBaHue B IKOJIOTUM. MOHUTOPUHT
OKpY’KaroIel Cpeibl: JIOKAIbHBIN, perHOHATBHBIN U TJI00ATBHBIH.

3HaueHUE DOKOJOTMYECKHX 3HAHWW JUIA  YEJIOBEKa. JKOJIOTMYECKOE
MHUPOBO33pPEHME KaK OCHOBA CBS3€M 4YelloBeuecTBa ¢ NpUpoaoil. PopmupoBaHue
AKOJIOTMYECKOHN KYIbTYpPbl U SKOJIOTMUYECKON TPaMOTHOCTH HACEIICHUS.

JdeMoHCcTpanuu

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

Tabmuiel U cxembl: «Pa3gensl skonoruuy, «Metoanl 3Kojorum», «Cxema
MOHHUTOPHUHTIA OKPY>KAOLIEH CpeabD».

JlaGoparopHuast padora «3yuenne METO]IOB 3KOJIOTUYECKUX
UCCIIEOBAHUI.

Tema 7. Opranusmsl U cpeaa 00MTAHUS

Dkonorudeckue (HakTopbl U 3aKOHOMEPHOCTH uX AeiicTtBus. Knaccudukarus
AKOJIOTHYECKUX (DaKTOpPOB: a0MOTHYECKUE, OMOTHYECKHUE, aHTpoIoreHHsie. O0mue
3aKOHOMEPHOCTH AEHCTBUS dKojoruueckux Qakropos. IIpaBuno munumyma (K.
[Mnpenrens, 0. JIubux). TonepaHTHOCTh. DBpPUOUMOHTHBIE W CTEHOOMOHTHBIE
OpPTaHU3MBI.

AbGuotnueckue ¢akrtopsl. CBeT Kak sKonoruueckuii ¢akrop. JleiicrBue
Pa3HBIX YYAaCTKOB COJHEYHOIO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKHE TPYIIIbI
pacTEeHUN M JKUBOTHBIX I10 OTHOLICHHMIO K cCBeTy. CHUTHalbHas poJib CBETA.
doTonepuoan3m.

Temneparypa kak skosormueckuil ¢akrop. JleiictBue Ttemmeparypsl Ha
opraHu3Mbl. [IOMKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak sxomormueckuil Qaxtop. I[Ipucmocobnenust pacteHuid K
noJIep:KkaHuio BogHoro Oananca. Kiaccudukanus pacTeHUN MO OTHOMICHUIO K
Bojie. [Ipucnoco6ieHus )KMBOTHBIX K M3MEHEHHUIO BOJAHOIO PEXUMA.

Cpenpl oOuTaHUS OPraHU3MOB: BOJHAs, Ha3€MHO-BO3JYILIHAs, MMOYBEHHA,
[NIyOMHHasT  NOJANOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3MKO-XUMUYECKHE
0COOEHHOCTH cpell oOuTaHusi opraHu3sMoB. IIpucrnocoOsieHuss OpraHu3sMoB K
YKU3HU B Pa3HbIX Cpenax.

buonornyeckue purmbl. BHemmHue u BHyTpeHHHE pUTMBL. CyTOYHBIE U
roJu4Hble pUTMBL. [IpUCIOCOONIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUM KU3HMU.

XKuznennole Qopmel opranusmMoB. [loHsiTue o0 KuU3HEHHOUW (opme.
JXKuznennsie HopMbl pacTEHUIl: 1epeBhs, KYCTAPHUKHU, KyCTAPHUUKHI, MHOTOJIETHHE



TpaBbl, OJHOJICTHHUE TpaBbl. JKu3HeHHbIE (OPMBI KUBOTHBIX: THUIPOOUOHTHI,
reo0MOHTHI, a9POOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnyeckue  (akTophl. Buner  OWoTHMYecKMX  B3aUMOJICHCTBHIA:
KOHKYPEHIIUS, XUIIIHUYECTBO, cUMOMO03 Hu ero (opmsl. [lapasutusm, koonepamnus,
MyTYyaau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxieOHn4uecTBO). Herpoduueckue
B3aumMojielicTBusl  (Tommueckue,  Qopudeckue, (Qpabpuueckue).  3HaUCHUE
OMOTHMYECKHX B3aUMOJCHCTBUI JJisi CYIIECTBOBaHUS OPraHU3MOB B cCpene
obutanud. [IpuHIUI KOHKYPEHTHOTO UCKIIOYEHHUSI.

JdemoHcTpanun

Tabnmuuet 1 cxembl: «Okonoruueckue (akTope», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIbI KUBOTHBIX MO OTHOIICHUIO K CBETY», «TeraoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >KUBOTHBIE», «DU3MONOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpenbl o0OWUTaHUSI OpraHU3MOB», «bHONOrMYECKuEe PUTMBIY,
«Kusnennoie  Gopmbl  pactenuit», <« KuzHeHHbIE  (OPMBI  KUBOTHBIX),
«9KocucTeMa IMHUPOKOIMCTBEHHOIO JIeca», «IKOCUCTEMAa XBOMHOIO jecay, «llenu
nuTanus», «XumHudectBoy, <«llapasutuzm», «KoukypeHuus», «CumMOu03»,
«KommeHncanuzmy.

OO6opynoBanue: repbapuu pacTeHUW U >KUBOTHBIX, MPUCIOCOOIEHHBIX K
BJIUSHUIO DPAa3JIMYHBIX HKOJIOTMYECKUX (PAKTOPOB, repOapum CBETONIOOUBBIX,
TEHENIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHMI, CBETOIIOOMBBIE, TEHENIOOUBBIE U
TEHEBBIHOCIIMBbIE KOMHATHBIE PACTeHUS, repOapuu U KOJUIEKIIUN TEIUIONI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPACTEHUM, Uydena MTUIl U 3Bepei, repdbapuu
pacTeHuil, OTHOCSIIMXCA K TUrpopuram, kcepoduram, Me3opuram, KOMHATHbBIE
pacTeHusl TaHHBIX TPYIM, KOJJIEKIIMU XUBOTHBIX, OOUTAIOIIMX B Pa3HbIX Cpenax,
repOapu M KOJUIEKIIMM PpAaCTEHUH U OSKUBOTHBIX, OOJaJaroNIMX dYepTaMu
IPHUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSIM YCJIOBHM >KM3HHU, TrepOapuu M
KOJUTCKIIMM PACTCHWA W KUBOTHBIX PA3IMYHBIX KU3HCHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YYACTBYIOIIUX B PA3IMYHBIX OMOTHYECKUX B3aUMOJICUCTBUSX.

Jlabopatopnass padora «BbisiBIeHHE MPUCITIOCOONEHUI OpPraHU3MOB K
BIIUSIHUIO CBETa».

JlabopaTopHass pabora «BbIsBI€HUE TMPUCTIOCOOTIECHUNH OPraHU3MOB K
BIIUSTHUIO TEMIIEPATypPhI».

JlabopaTopHasi paGora «AHATOMHUYECKHE OCOOCHHOCTH pACTCHUH U3
Pa3HBIX MECT OOUTAHUA.

Tema 8. Ikos10rusi BUA0B ¥ NOMYJISIIM A

DOKOJIOTUYECKHE  XapaKTePUCTUKU  TMOMYJISALHH. [Monynsuua  Kak
Oouosnornyeckas cucrema. Poib HEOTHOPOAHOCTU cpenbl, GU3NMUECKUX 0apbhbepoB U
0COOEHHOCTEN OMOJOruu BUAOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyiasiuuid. OCHOBHBIE MOKa3aTead MOMYJISLUMU: YHUCIEHHOCTh, IJIOTHOCTb,



BO3pAacTHasi M TIOJIOBasg CTPYKTYpa, POXKIAAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSI.

DKoJloruyeckasi CTpykrypa nomyssinuud. OueHKa YUCIEHHOCTH TMOIYJISLUH.
JluHaMuKa MOMyJNSUUUA U €€ perysius. buoTudeckuid MOTEHUHAN TMOMYJISIUU.
MopenupoBaHue JUHAMHUKU MOy, KprBbie pocTa YUCIEHHOCTHU MOIMYJISIIUH.
KpuBble BbDKMBaHUsA. Perynsiiys YWCICHHOCTH MOMYJSLUNA: poiib (PAKTOPOB,
3aBUCSIINX U HE 3aBUCSIINX OT IUIOTHOCTH. JKOJIOTMUYECKUE CTPATETUU BUAOB (I- U
K-cTparerun).

[Tonsitue 00 sKojormyeckoil Humie Buaa. MecrooOuranue. MHoOromepHas
Mozenp sKkojmormyeckon Humm JIxk.M. XarumHcona. Pa3mepsl 3konorunueckou
Huy. [loTeHManbHas U peain30BaHHAs HULIY.

Bun kak cucrema momynsiuid. Apeanbl BUIOB. BuUIbI M HUX JKU3HEHHbBIC
CTpaTeru. JKOJOTHUYECKUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH TIOBEAEHUS W MUIpalMil >KUBOTHBIX. buosorunueckue
WHBA3UU YY>KEPOJHBIX BUIOB.

JdemoHcTpanuu

[Toprper: Hdx. . XaT4nHCOH.

Tabmuiel M cXembl: «ODKOJOTMYECKUE XapaKTEPUCTUKU TOMYJISLUN,
«IIpocTpaHcTBEeHHasi  CTpyKTypa  mnomyisiquu», «Bo3pacTHble  mHUpaMujibl
nonyinsiuuny», «CKOpPOCTh  3aCEleHUsl TMOBEPXHOCTH 3€MIIM  Pa3IMYHBIMHU
opranuzmammny», «Mogenp 3xonornueckor Humu Jx. M. XaTuyuacoHay.

OO6opynoBanue: repdapuu pacTeHHUM, KOJUIEKIIUN KUBOTHBIX.

JladbopaTtopuas  padora  «lIpucnocoOneHuss ceMsilH  pacTeHUM K
PaCCEIECHUIO».

Tema 9. Ikos10rus1 CO00IECTB. IKOJOIHYECKHE CUCTEMBbI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBsi3u MeEXIy
OpraHU3MaMH B OMOILIEHO3E.

Okocuctema kKak oTkpbiTas cucrema (A. JIx. Tencnu). OyHKIMOHATBHBIE
OJIOKM OpraHW3MOB B OKOCHUCTEME: MPOJIYLEHThl, KOHCYMEHTBI, PEAYLICHTHI.
Tpoduueckne ypoBHu. Tpodwuueckne menum U ceTd. AOHOTHYECKHE OJIOKH
skocucteMm. [TouBbl U WiTbl B 3k0ocucTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUH
B DKOCHCTEME.

OcHOBHBIE  TIOKa3aTelud  dKocucTeMbl. buomacca u  mpoaykuws.
DKOJIOTUYECKHE MUPAMUIBI UUCEI, OMOMACCHI U YHEPTHH.

Junamuka sxkocucmem. Kamacmpoghuueckue nepecmpotixu. Dnyxmyayuu.
HamnpaBnenHbsie 3aKOHOMEpHBIE CMEHBI COOOLIECTB — cykueccuu. [lepBuuHble U
BTOPUYHBIE CYKIIECCMM W HMX MPUYUHBI. AHTPOIOr€HHbIE BO3JEUCTBUS Ha
cykneccuu. KnmmmakcHnoe cooOrecTBo. buopaznoodpasue u moiHOTa KPpyroBopoTa
BEII[ECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.



[IpuponHbie IKOCUCTEMBI. DKocucmembl 03€p U pex. IKocucmemvl mMopel u
oKeano8. Ixocucmemvl MyHOp, 1€CO8, Cmenell, NyCMblHb.

AHTpPONIOTEHHBIE JKOCUCTEMBI. ArposkocucTtema. ArporeHo3. Paznuuus
MEXy aHTPOIIOI'€HHBIMU U MIPUPOIHBIMHU SKOCUCTEMAMHU.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. [opojackas
dnopa u dayna. CunanTponuzanusi ropojckoil QayHbl. buonoruueckoe u
XO03STUCTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3akoHOMEpHOCTH (POPMUPOBAHHUS OCHOBHBIX B3aUMOJICUCTBUN OpPraHU3MOB B
aKocHucTeMax. Poib Kackaonozo sghghexma u 6U008-30UPUKAMOPOS (KH0UEBbIX
6U008) 6 yHKYUoHUposanuu sxocucmem. IlepeHOC IHEPTUU U BEIIECTB MEXKIY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOIYJISILIUN U YKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOIIOI'€HHBIX BO3JIEHCTBUH.

Mexanuszmul 8030eticmeus 3aepA3HeHuUl  pPAa3HbIX Mmunoe Ha
CcyOOpP2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSX,
OCHOBbl ~ 9KOJI02UHEeCKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCMBUS.
Metoa0510rusi MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOMOT€HHBIX SKOCUCTEM.

JdemoHcTpanumn
[Toptpert: A. JIx. Tencnu.
Tabmuupt u  cxembl:  «CTpykTypa  OuomeHos3a»,  «DKocHCTeMa

IIUPOKOJIUCTBEHHOI0 Jiecay, «IKOCUCTeMa XBOMHOTO jeca», «DyHKIIMOHATbHbIC
IPpYNIbl OPraHU3MOB B 3KocucTeMe», «KpyroBopoT BeEHIECTB B 3KOCHCTEMEY,
«Jenu nmutanus (mMacTOUIIHAS, TETPUTHAS)», «IKOJIOTHUECKass TUpAMUIA YHUCEI,
«IKoJorrvecKas mupaMujia OMoMacchly, «IKOJOTHUECKas Mupamujia dHEPrun»,
«O0pazoBanue 6onotay, «IlepBuunas cykueccus», «BoccTaHoBieHUe jeca mocie
noxkapay, «JKOCUCTEMa 03epay», «ArpolueHo3», «KpyroBopoT BellecTB U IMOTOK
SHEPTUU B arporeHosey, «lIpumepsl ypdoskocucTemy.

OO6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Uydelsia NTUIl U
3Bepel, repOapuu KyJbTYPHBIX U JUKOPACTYIIUX PACTCHUHN, aKBAPUYM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydenne u onucanue ypo0dKOCUCTEMBI».

JladbopaTopHass pabora «l3yuenue pazHOOOpa3usi MEIKUX MOYBEHHBIX
YJIIEHUCTOHOTUX B PA3HBIX IKOCUCTEMAX).

IKCKypeusi «IKCKYpCUsi B TUIIMYHBIN OuoreoreHo3 (B AyOpaBy, Oepe3HSK,
€JIbHUK, Ha CyXO/I0JIbHBIN WM MTOMMEHHBIN JYT, 03€p0, O0JI0TO)».

dKekypeusi «IKCKYypCHsi B arpodKOCHCTEMY (Ha MMOJje WM B TEIUIMYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riodajsbHas IKOCHCTEMA

buochepa — obmemnanerapuass o0ojiouka 3eMJIHM, TJ€ CYIIECTBYET WU
CyILLeCTBOBaJa >KM3Hb. Pa3zBuTue npeacraBieHuii o ouochepe B Tpyaax . 3rocca.



VYuenue B. U. Bepuaackoro o 6uochepe. Obnactu 6mocdeps! u e€ cocta. Kupoe
BelecTBO Ouocdepsl U ero PyHKINH.

3aKOHOMEpPHOCTH cyliecTBoBaHusi omocdeprl. OcobeHHOCTH OHMOCcPephl Kak
rJ100aJIbHOM 3KOcUCTEMBI. J[MHaMHuueckoe paBHOBecue B Ouocdepe. KpyroBoporsl
BEIIECTB U OMOreOXMMHUYECKHE IUKJIBI (Yriiepoja, a30Ta). PUTMUYHOCTD SIBIEHMIM
B Onocdepe.

3oHanmbHOCTh Omocdeprl. Ilonsatne o Omome. OCHOBHBIC OHMOMBI CYIIH:
TYH/pa, XBOWHBIE Jieca, CMEIIAaHHbIE U IUPOKOJIUCTBEHHBIE J€ca, CTEH, CAaBaHHBI,
MYCTBIHU, TPOTIMYECKUE JIECa, BBICOKOTOPhs. KiuMar, pacCTUTENbHBIN U AKUBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa u QyHKIHS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOT0 MOTEHITAa U
onocdepHbIX PyHKIUH.

JdemoHcTpauumn

[Toptpetsi: B. 1. Bepuaackuii, 9. 3rocc.

Tabmuter 1 cxembl: «['eocdepsr 3emmn», «KpyroBopor azora B mpupoje»,
«KpyroBopot yriepoga B mpupone», «KpyroBopor kuciopoga B TpUPOJEY,
«Kpyrosopot Boabl B npupoje», «OcHOBHbIe OMOMBI cyminy, «Kinumatudeckue
nosica 3emium», «Tynapay», «Taiira», «CMmemannbiid jiecy», «IIIUpOKOIMCTBEHHBIN
nec», «Crenby», «CaBanHay, «[lycTeiHa», « Tponmyueckuid ecy.

OGopynoBaHue: repbapuu pacTEHUN pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YestoBek 1 OKpyKAOLIAS Cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX NpHYUHBL. Bo3aelcTBue deloBeKa Ha
ouochepy. 3arpssHeHue BoO3AYyMIHOM cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoAHON cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpyiienne mnouBwl. OxpaHa
MIOYBEHHBIX pecypcoB. 3MeHeHHe KIuMara.

AHTpPONIOT€HHOE BO3/ICHCTBUE HA PACTUTEIbHBIA M KUBOTHBIN Mup. OXpaHa
pPaCTUTENBHOTO U >KUBOTHOTO Mupa. OCHOBHBIE MPUHIMIBI OXPAaHBl MPUPOIBI.
Kpacueie kHuru. OcobGo oxpansembie mpupojanbie Tepputopun (OOIIT).
borannueckue casibl ¥ 300JIOTUYECKUE TTAPKH.

OCHOBHbIE TPUHIUIIBI YCTOMYMBOIO Pa3BUTHUSL UYEIIOBEUECTBA WU MPHUPOIBI.
PammonanbHoe  TPUPOJOMONB30BAHME W COXpaHEHHE  OMOJOTMYECKOro
pazHooOpazust 3emuid. OOIIKMEe 3aKOHOMEPHOCTH TJI00ATbHBIX SKOJOTHMYECKHUX
Kpu3ucoB. OCOOEHHOCTU COBPEMEHHOT O KPU3HCA U €T'0 BEPOSITHBIE MOCIIEACTBUSI.

Pa3Butne METO/IOB MOHUTOPUHIA PAa3BUTHUS OMACHBIX TEXHOIEHHBIX
npoueccoB. CucmemHvle uccredosanus nepexooa K pecypcocoepezaroujeni u
KOHKYDeHmocnocobHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvnuvie ungopmayuonnvie cucmemsl, obecneuugarowue O00CMyn K
uHgopmayuu NO  COCMOAHUIO OMOENbHbIX U008 U dkocucmem. (OcHOBbI



9Kopeabunumayuu Kocucmem U cnocooos 060pvoObLl ¢ OUONOBPEHCOCHUSMU.
Pexoncmpykyusa mopckux u HazemHwix IKOCUCTEM.

JdemoHcTpanuu

Tabmuupl u  cxembl:  «3arpsi3HEHHE  atMoc(epbl»,  «3arpsi3HEHHE
ruapocdepb», «3arpsizHeHue nouBbl», «llapHukoBwlid  3pdekT», «Ocodo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY, «MOIeNn yIpaBIIeMOro MUpPay.
Ob6opynoBanue: ¢otorpaguu OXpaHSEMbIX pPACTCHUM M KUBOTHBIX KpacHoi
kHuru Poccuiickoit @enepanuu, KpacHON KHUTH pErnoHa.



IVIAHUPYEMBIE PE3YJIbBTATbBI OCBOEHMUS ITPOTI'PAMMBI 11O
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOCHHUS
00yJaromMMUMHUCS TPOrpaMM CpeaHero oO0Imero oOpa3oBaHUsS: JIMYHOCTHEIC,
METaInpeMETHbIEC U MPEIMETHBIE.

B cTpykType MMYHOCTHBIX Pe3yIbTaTOB OCBOSHHUS MPOrpPaMMBbI IO OUOJOTUH
BBIJICJICHBI CJIEAYIONIUE COCTABIIAIONIME: OCO3HAHNE O0YUYaIOIIUMHC POCCHICKOM
rPaXIAaHCKON MIEHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSATEIbHOCTH
U CAMOONPENEIEHUI0, Haiuuyue momusayuu K OOy4EeHUIO  OHOJIOruH,
yenenanpaegiennoe paszeumue BHYTPEHHUX YOEXKIEHUN JUYHOCTH HA OCHOBE
KJIFOUEBBIX IICHHOCTEW U HCTOPUUECKUX TPATUIUN pPa3BUTHUS OHOIOTHYECKOTO
3HAHUSI, 20MOBHOCMb U CNOCOOHOCMb O0YUYAIOIIHNXCA PYKOBOJICTBOBATHCS B CBOEH
JESATETbHOCTU I[€HHOCTHO-CMBICIOBBIMUA YCTAHOBKaMHU, MPUCYIIMMU CHUCTEME
OMOJOrMYeckoro  0oOpa3OBaHMS, Haluyue  NPABOCOZHAHUS  DKOJIOTMYECKOU
KYJIbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH KUZHEHHBIC TUIAHBI.

JIM4HOCTHBIE pe3ybTaThl OCBOSHUS MPOTPAMMBI IO OHMOJIOTUH JTOCTHTAFOTCS
B EIUHCTBE Y4YEOHOM M BOCIHUTATEIHHON HESITEIHBHOCTH B COOTBETCTBUH C
TPAIUIIMOHHBIMU POCCUMCKUMH COIUOKYJIBTYPHBIMHU, UCTOPUUECKUMU U JTyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBWIAMU U HOpPMaMH
MOBEJCHHUSI W CIIOCOOCTBYIOT TIPOIECCaM CaMOITO3HAHMSI, CAMOBOCIIMTAHHS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH TMO3UIMHU JMYHOCTH, NATPUOTU3MA U
YBXKECHHUS K 3aKOHY M IPABOIOPSAAKY, YEIOBEKY TPyAAa U CTApLIEMY IMOKOJIEHHUIO,
B3aMMHOTO YBa)XEHUsS, OEpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEAHIO H
TpaJulUsIM MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuiickon Penepanuu, Opupoae u
OKpYXKarolIeH cpee.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHMSI yueOHOro mpenMera «buomorus»
JIOJIKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTH 00YUYaOIIUXCS PYKOBOJICTBOBATHCS
chOopMUPOBAHHOW BHYTPEHHEH MO3ULUEN JHUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXJICHHH, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOT0o O0OIIECTBa, pacUIUpPEHHE >KU3HEHHOTO
OMbITa U OMbITA JAEATEILHOCTA B MPOLIECCE peain3allii OCHOBHBIX HaIpPaBICHUN
BOCIIUTATENIbHOU JIEATEIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpa:ka1aHCKOTro BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOMN MO3ULIMU 00YUaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCUMCKOro OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB U OO0S3aHHOCTEH, YyBa)KCHHE
3aKOHA W MIPaBOMOPSIIKA;



TFOTOBHOCTh K COBMECTHOM TBOPYECKON JI€ATETBbHOCTH TMpPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEUICHUU y4eOHBIX M TO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOrMYECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENATh COOCTBEHHYIO TIO3UILIMIO MO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YMEHHUE YUYUTHIBATh B CBOMX JEHCTBUSIX HEOOXOAMMOCTb KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIIOJEH C Pa3HbIMU YOCKIACHUSMU, KYJIbTYPHBIMH LIEHHOCTSIMU U
COLIMAJIHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOLIECCE COBMECTHOI'O BBITIOJIHEHUS
y4eOHBIX, TO3HABATEIbHBIX M HCCIENOBATEIbCKUX 3a7a4, YBAXKHUTEIbHOIO
OTHOIIEHUS K MHEHHUIO OINMOHEHTOB TMPHU OOCYXKICHUHM CIIOPHBIX BOIMPOCOB
OMOJOTMYECKOT0 COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESATENbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMSA

c(hopMHUPOBAHHOCTH POCCUNCKOU rpakIaHCKOH WJIEHTUYHOCTH,
NaTpUOTU3MA, YBa)KEHUS K CBOEMY HapoAy, YyBCTBAa OTBETCTBEHHOCTH I€pen
Ponunou, ropmoctu 3a cBOM Kpau, CBOO PoauHy, CBOM S3bIK W KYJIbTYpPY,
IPOIIJIOE U HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJIEHUE W
pa3BuTHE OWOJOTUM, TOHMMAaHUS 3HA4YCHHUS OWOJOTUU B TO3HAHHH 3aKOHOB
OPUPO/BI, B dKU3HU YEIIOBEKA U COBPEMEHHOI'0 00ILIECTBA;

ueiiHas yOeXIE€HHOCTb, TOTOBHOCTh K CIY)KEHHIO W 3ammure OTedecTsa,
OTBETCTBEHHOCTH 32 €r0 CyIh0Y;

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,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

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 OTHOIIEHHWE K MHUpPY, BKJIIOYAsi ICTETUKY OBbITa, HAY4YHOIO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHUMAaHHE SMOLIMOHAIIBHOTO BO3/ICUCTBUS KUBOI MPUPOJBI U €€ [IEHHOCTH;



TOTOBHOCTh K CAMOBBIPOKEHHIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMJICHUE
NPOSIBIIATH Ka4eCTBa TBOPUYECKOM JIMUHOCTH;

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

NMOHUMAaHHE W pealu3alus 3J0pOBOr0 M 0e30macHoro obpa3a KU3HU
(3mopoBOo€  TMHUTaHWE, COOJIOJIEHWE TUTMEHUYECKUX TpaBWiI W HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA U OTHAbIXa, peEryisapHas Quzndeckas
AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIIECHUS K
COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3/10POBbIO;

NOHUMAHHE 1EHHOCTH MNPaBWJI HWHIUBUAYAIBHOTO U  KOJJIEKTUBHOI'O
0€30MacHOr0 MOBE/ICHUS B CUTYAIUAX, YTPOKAIOMINX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HAHUE TMOCIEICTBUI M HEMPHUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOIeHUs
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

6) TPy10BOr0 BOCIUTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MAacTEePCTBa, TPYIAOTIO0HE;

TOTOBHOCTh K AKTHBHOM JESITENHHOCTH TEXHOJOTMYECKOW U COLMAIBHOU
HAIPABJIEHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIHHO
BBITIONTHATH TaKYIO JIEATEIbHOCTD;

UHTEPEC K pa3IMYHbIM cepaM MpOoPECCHOHAIBHON AESITEIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud U PeaTu30BbIBATh
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

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

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

AKOJIOTHYECKU 1E€JIeCO00pa3HOEe OTHOIIEHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3eMIle, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS OKOJIOTHYECKOM KYyIbTYpHl: TPHOOPETCHHE OIBITA
IUIAHUPOBAHUS TOCTYNMKOB W OIEHKM UX BO3MOXHBIX TIOCJIEACTBUN ISt
OKpYXalollen Cpebl;

OCO3HAaHHE TJI00aTBLHOTO XapakTepa IKOJIOTMYEeCKUX MpoOjeM W MmyTed ux
pernieHus;

CIIOCOOHOCTh HUCIIOJIb30BaTh MpUOOpETaeMble MpPU H3YyYEHUU OUOJIOTUU
3HAHMSI W YMEHHUS TMPU PEIICHHH TPoOJIeM, CBS3aHHBIX C PAlMOHAIBHBIM
OPUPOJONOIb30BAHUEM  (COONIOJIEHHE  TpaBWJl  TOBEACHUA B  IPUPOJIE,
HAIIPaBJICHHBIX HA COXPAHEHUE PABHOBECUSI B DJKOCHUCTEMAaX, OXpaHy BUJIOB,
IKOCHUCTEM, OHochephl);

AKTUBHO€ HENPUATHE JICMCTBUM, TMPHUHOCAIIMX Bped  OKPYKAKOUIEH
NPUPOJHON Cpeie, YMEHHE MPOTHO3UPOBATH HEOJATONPHUSTHBIC KOJIOTHUECKUE
MOCJICICTBUS MPEANPUHUMAEMBIX IEUCTBUN U MIpEAOTBpaIlaTh UX;



HaJIUYME PAa3BUTOT'0 IKOJOTHUECKOTIO MBIIUICHUS, SKOJIOTHYECKOU KYIbTYPHI,
OTIbITa TS TENbHOCTU HKOJIOTUYECKOM HAIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IMO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAJIBHOUN
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOUN JEATEIbHOCTH HKOJIOTHUECKOMN
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHA HAYKM M OOIIECTBEHHOM MPAKTHUKH, OCHOBAHHOTO Ha JUAjore
KYJbTYp, CIOCOOCTBYIOIIET0 OCO3HAHHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEpPIIECHCTBOBAHUE SI3BIKOBOM M YWTATEIbCKON KYJIbTYpPhl KaK CpEICTBA
B3aUMOJICHCTBUS MEXIY JIIOJAbMU U MMO3HAHUS 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
o0lllecTBa, B MO3HAHWM NPUPOJHBIX 3aKOHOMEPHOCTEW W pEIIeHUU MpodIeM
COXpaHEHUS TPUPOTHOT'O PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMU JII COBPEMEHHOW IMBUIIM3ALINMU:
oOecrieyeHus: HOBOI'O YPOBHSI Pa3BUTHS MEAMIIMHBI, CO3/IaHHE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh pPECypcHbIE NPOOJEMBbI  Pa3BUTHS
YeJIOBEYECTBA, MOUCKA MyTEeW BhIXOJIa U3 TII00ATBHBIX AKOJIOTHUUECKUX MPOOIeM U
o0OecrieyeHusi  Mmepexojla K  YCTOMYUBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYpCcOB M (POPMUPOBAHUIO HOBBIX CTAHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUU OWOJOTMYECKUX 3HAHUU B IENSIX
NOBBIILIEHU OO0IIeN KyJIbTYpbl, €CTECTBEHHO-HAy4HOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAILHOW TPAMOTHOCTU OOydarommxcs, GopMupyeMoi
IpU U3yYEHUU OMOJIOTHH;

MOHUMAHHE CYITHOCTH METOJIOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH HCIOJIb30BaTh TIOJy4yaeMble 3HAHUS [Jis aHaiu3a u
OOBSICHEHUS SIBIICHUU OKPYKAIOMIEro MUpPA U MPOUCXOASANINX B HEM HM3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOUCHHSI HAa OCHOBE HAay4yHBIX (DaKToB U
UMEIOIIUXCS JaHHBIX C IeJIbI0 TIOTYYEeHUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTENIbHO HCHOJIb30BaTh OMOJOTHUECKUE 3HAHUS IS
penieHus npooJieM B peaibHbIX )KU3HEHHBIX CUTYaIUsIX;

OCO3HAHUE IIEHHOCTH HAYYHOU JAESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
POEKTHYIO U UCCIEA0BATENIbCKYIO ACSTEIbHOCTh HHAUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa30BaHUIO |
caM000pa3oBaHNI0, K aKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUU TO OHWOJIOTWU B
COOTBETCTBHH C KM3HCHHBIMHU MOTPEOHOCTSIMH.



METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHbIe pe3yiabTaThl OCBOCHHsI ydyeOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAuMMble JJi1 (OPMHUPOBAHUS MHUPOBO33PEHHUS 0O0yYaroOlUXCs
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAYUYHbIE MOHATHUS, OTPAKAOLIUE
[EJIOCTHOCTh HAY4YHOM KapTUHBI MHpa U CHEUU(UKY METOJOB IO3HAHUS,
UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEpPrus, SABJICHHE, POLECC,
CUCTEMa, Hay4yHbIN (akT, MPUHUMII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIIEZIOBAHNE,  HAOJIIOJIEHUE,  U3MEpPEHME,  OKCIIEPUMEHT U  JApYyrue);
yHHUBEpCalbHble yueOHble JeicTBUS (TMO3HABAaTEIbHBIE, KOMMYHHUKAaTHUBHBIE,
PETYJISTUBHBIE), obecrnieunBaromme dbopmMupoBanue (GyHKIIOHATBHON
IPAMOTHOCTH W  COLMAJIBHOM KOMIIETEHIIMM OOYy4YaroIIuXcs; CIOCOOHOCTH
o0yuarouuxcs UCII0JIb30BaTh OCBOEHHbIE MEXIUCLIUIUITMHAPHbIE,
MHUPOBO33pEHYECKHE 3HAHWA W YHUBEpCajJbHblE y4yeOHbIE JEUCTBUS B
NIO3HABATEIBHOM U COLMATIbHOM ITPAKTHUKE.

B pesynpraTe wu3ydyeHHs OHMOJOIMM HA YPOBHE CpEIHEro OOIIEero
obOpasoBaHust 'y oOyuwatouierocss OyayT cQOpMUPOBaHbl I103HABATEIbHbBIE
yHHUBEpCalbHbIEC yueOHbIE IEMCTBUSA, KOMMYHUKAaTHBHbIE YHUBEPCAIbHbIC yueOHbIC
NEHCTBUSA, PEryIsTUBHbIE YHHBEPCAJIbHbIE Y4€OHBbIE JEWCTBHUS, COBMECTHAs
JESITENbHOCTb.

MeranpeaMeTHble pe3yNbTaTbl OCBOEHMSI IMPOrPaMMbI CPEIHEro OOIIEro
00pa30BaHUSI JOJKHBI OTPAXKATh:

OsianeHue YHHBeEPCAJbHBIMHU y4eOHBIMHU NMO3HABATEJIbHBIMU
AEHCTBUAMM:

1) 6a30BbIe JIOTHYECKHE TeHCTBHUSA:

CaMOCTOSITENNFHO ~ (OPMYNHPOBATH W aKTyalH3UpOBaTh  MpoOIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCNOJIb30BaTh NP OCBOCHUU 3HAHUM NPUEMBI JIOTMUECKOIO MBbIIUICHUS
(aHayM3a, CMHTE3a, CPaBHEHMSI, KIIacCU(pUKAIIHA, 0000IICHHS ), PACKPBIBATh CMBICIT
OMOJIOrMYECKUX MOHATHI (BBIICIATh WX XapaKTepHbIE MPU3HAKH, yCTAHABIMBATDH
CBSI3U C APYTUMU NOHATUAMH);

ONpEeNeNsATh LENU JACATEeIbHOCTH, 3a/aBas IapaMeTpbl U KPUTEPUH HX
JOCTHKEHUS, COOTHOCUTD PE3YJIbTaThl JESTEIbHOCTU C TIOCTABJICHHBIMU LEIISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHATHUSA sl OObSICHEHUS (DAKTOB U SIBJICHUIA
YKUBOU IIPUPOJBI,

CTPOUTH JIOTUYECKUE pPACCYX ACHUA (MHIYKTUBHBIE, JEIYKTUBHBIE, IIO
aHaJIOTWH), BBIABISATH 3aKOHOMEPHOCTH U TMPOTHBOPEUHS B PacCMAaTPUBAEMBIX
ABJICHUAX, (DOPMYIUPOBATH BHIBOJbI M 3aKIIOUEHUS;

IPUMEHSTh CXEMHO-MO/IeNIbHbIE cpeacTtBa  JJA  TpelCTaBlEHUs
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUECKHUX OOBEKTax, a



TaKK€  MPOTUBOPEYMH  Pa3HOrO0  poJa,  BBISIBICHHBIX B Pa3IMYHBIX
UH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3pabarbIBaTh IUIAH pelICHUs MpoOJeMbl ¢ YYETOM aHajIn3a HMMEIOLIUXCS
MaTepHAIbHBIX U HEMAaTEepUaAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B JIEATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIIHTATOB
LeJIIM, OLIEHUBATh PUCKU MOCIEICTBUMN JAEATEIbHOCTH;

KOODAMHUPOBATb U  BBIMNOJHATH pabOTy B  YCJIOBHUSIX  pPEaJbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOECHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE IPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIE0BATEIbCKUE IEHCTBHS:

BJIaJIETh HAaBbIKAMU y4e€OHO-UCCIIEI0BATENLCKON U MIPOEKTHOM JeSITeTbHOCTH,
HaBbIKAMU  pa3pelieHus MpodJieM, CHOCOOHOCTbIO UM TOTOBHOCTBIO K
CaMOCTOSITEILHOMY ITOUCKY METOJIOB PELICHMsI IPAKTUUECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMyYHBIX METOOB IMO3HAHUS;

UCIIOJIb30BaTh pPAa3IWYHbIE BUABI JEATEIBHOCTH [0 IOJYYEHUIO HOBOIO
3HAHMSI, €ro HWHTEPHpPETALMH, MNPEeoOpa30oBaHUI0 M NPUMEHEHHIO B Y4E€OHBIX
CUTYalUsIX, B TOM YHUCJIE€ IPU CO3JaHUN YUYE€OHBIX U COLIMAIBHBIX IPOEKTOB;

(opMupOBaTh HAYYHBIH THUI MBIIUICHUS, BIaJETh HAYYHON TEPMUHOJIOTHEH,
KJIFOUEBBIMU NTOHATUSIMU U METO/IAMU;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBbIE 3aJauyd B 0Opa30BaTEIbHOM
NESITENIbHOCTU U )KU3HEHHBIX CUTYALMAX;

BBISIBJISITE [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyallM3MpOBAaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pelIeHUs, HaXOAWTh apryMEHThl IS J10Ka3aTelibCTBa
CBOMX YTBEPKIICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBaTh TONYYEHHBIE B XOJ€ PELIEHUS 3aJaul Ppe3yibTaThl,
KPUTHUYECKN OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3MPOBATHh U3MEHEHUE B HOBBIX
YCIIOBUSX;

JIaBaTh OIIEHKY HOBBIM CUTYyaIUsIM, OLICHUBATh PUOOPETEHHBIN OIBIT;

OCYILIECTBIIATh LIEJICHAIIPABICHHBII NOUCK IMEpEeHOca CPEeACTB M CHOCO00B
JeMCTBUS B MPO(PECCUOHANBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATENIBHYIO M MPAKTUYECKYIO0 00JIacTh
KU3HEIEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00J1acTeil;

BBIIBUT'aTh HOBBIE UJEH, MPEIIaraTb OPUTMHAIbHBIE MOAXOJbl M PELICHMUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJTbTEPHATUBHBIE PELICHUSI.

3) pabora ¢ nundpopmanmueii:

OPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHHKAX MHPOpMAIUH (TEKCTe y4EOHOTO
nocoOus, Hay4YHO-TIONYJIAPHOM JUTEpaType, OHOJIOTMUECKHX CJOBapsAX U
CIpaBOYHUKAX, KOMIIBIOTEPHBIX Oa3ax JaHHbIX, B VIHTepHeTe), aHaIU3UpPOBATh



WHGOPMAITUIO PAa3IMYHBIX BUIOB M (DOPM IMPEACTABICHHS, KPUTHICCKU OIICHUBATH
€€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUMBOCTH;

dbopMynHpoOBaTh 3aMpOChl U MPUMEHSTH PA3IMYHBIE METOJbI MPU TOUCKE U
otOope Ouonornueckoi MHMOpMaLMKM, HEOOXOIUMOM JJIsi BHIMTOJIHEHUS Y4EOHBIX
3ajady;

IpUOOPETaTh OMBIT HCIOIB30BAHKS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3TNIHBIX
TTOMCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBHIOMpaTh  ONTUMANBbHYIO  (OpMY  TNpEACTaBICHUS
Oouonornyeckor uHbopmaruu (cxeMbl, rpaduku, AUarpaMmsbl, TaOIHUIbI, PUCYHKH
1 Ipyroe);

UCTIONB30BaTh HAy4YHBIA S3BIK B KAdeCTBE CpEACTBa MpH pabore ¢
Ouosjornyeckod HHPOpMalMe: MNPUMEHATh XHUMHUYecKue, (Qusnyeckue W
MaTEeMaTUYECKUE 3HAKKW U CUMBOJIBL, (DOpMysbl, abOpeBHATYpY, HOMEHKIATYpY,
UCTOJIB30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPENICTBA
HaTJISTHOCTH,

BJIaJ€Th  HABBIKAMM  pACIO3HABAaHUS M 3allUThl  WHGOpMAINH,
uHGOPMAIIMOHHON 6€30MacHOCTH JTUYHOCTH.

OgyajeHne yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSIMM:

1) ob1eHme:

OCYHIECTBIISTH KOMMYHUKAIIMK BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBAThH
B JMAJIOTe€ WIM JUCKYCCHUU TIO CYIIECTBY OOCYXIaeMoil TeMbl (yMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJACHHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeaiaraeMoit
3a/1ayd, YYUTHIBATh MHTEPECHI W COTJIACOBAHHOCTH IMO3UIMNA APYTMX YYaCTHUKOB
Janora Win JUCKYCCUN);

pacmo3HaBaTh HeBepOalbHBIE CPEACTBA OOINEHUS, TOHMMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHUS KOH(JIUKTHBIX CHUTYaIUH,
YMETh CMATYATh KOH(IJIUKTBI U BECTH ITEPETOBOPHI;

BJIAJCTh PAa3JIUYHBIMU CIOCOOaMH OOIIEHUS U B3aMMOJEHUCTBUS, MOHUMATD
HaAMEPEHUS JIPYTuX JIOJEH, MPOSBIATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU (hopme GOpMyIHpOBATH CBOU BO3PAKEHUS;

pPa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAs eI TeJIbHOCTh:

MOHUMATh M HCIIONH30BaTh MPEUMYIECTBA KOMAHIHON ¥ WHIWBHUIYaJIbHOU
paboThI MpU PEIICHUH OUOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
NPUMEHEHUS TPYNIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEIICHUN yueOHOM 3a1a4u;

BBIOWpAaTh TEMAaTUKy M METOJbI COBMECTHBIX MEHUCTBHUHA C Y4ETOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH Ka)KJI0TO YieHa KOJUIEKTHBA,



NpPUHUMATh  IEJIM  COBMECTHOM  JeATEIbHOCTH, OpPraHU30BBIBATH W
KOOPJMHUPOBATh JCUCTBUS TO €€ JOCTHKEHHUIO: COCTaBJIATh IUIaH JCHCTBUM,
pacmpeneisTh poiu ¢ y4€TOM MHEHUM YYaCTHHUKOB, OOCYXIAaTh pPE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJIAJAa M KaXJIOr0 yYaCTHHKAa KOMaH/bl B
001l pe3ynbTar Mo pa3padOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TIPOEKTHI, OLEHHUBATh HUAEH C TMO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYHIECTBJISITh TO3UTUBHOE CTPATETHYECKOE TMOBEACHUE B Pa3IMYHBIX
CUTYaIUSIX, TPOSBIISTH TBOPYECTBO U BOOOpaKeHNE, ObITh HHUIIMATUBHBIM.

OByajeHNe YHUBEPCAIbHBIMH PeryJIsTHBHBIMH eHCTBUSMMU:

1) camoopraHu3amms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMUS IS BBISBIEHUS MpoOJIeM M UX
pElIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUsIX;

BBIOMpAaTh HAa OCHOBE OWOJOTWYECKMX 3HAHUU II€TIEBBIE W CMBICIOBBIC
YCTAHOBKU B CBOMX JICMCTBHSIX M MOCTYINKAaX MO OTHOUIEHUIO K KUBOU MpUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBbIO OKPYKAIOIIUX;

CaMOCTOSITETILHO OCYIIECTBISATh MO3HABATEIbHYIO JIEATENbHOCTh, BBISBIIATH
npoOJeMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3aJ]adyl B 00pa3oBaTEIbHOMN
NEeSTeTbHOCTU U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENILHO COCTABJISITH IUIAH  pEIIeHHs Npo0ieMbl C  y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M IIPEATIOUTCHUM;

JIaBaTh OLICHKY HOBBIM CUTYallUsM;

pacuupsTh paMKH y4eOHOI0 MpeIMeTa Ha OCHOBE JIMUHBIX TIPEATOUYTECHHUI;

JieJIaTh OCO3HAHHBIA BBIOOp, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHHUE;

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

CocoO0CTBOBaTh (OPMHUPOBAHUIO U TIPOSBICHUIO LIMPOKOW HJPYAUIMU B
pa3HbIX 00JIaCTAX 3HAHWUM, TMOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTENbHBIM U
KYJbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyallMsiM, BHOCUTb KOPPEKTUBBI B JESATEIHbHOCTD,
OILICHMBATh COOTBETCTBHE PE3Y/IHTATOB IIEIISM;

BJIAJCTh HABBIKAMHM  TIO3HABAaTEIBHOW  pEQUIEKCUHU KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHUCTBUM UM MBICIUTENBHBIX MPOLECCOB, HMX PE3YJbTaTOB U
OCHOBAaHHM, UCIOJIb30BaTh MPUEMBI peUIEKCUU JJIA OLIEHKH CUTYyalluu, BbIOOpa
BEPHOI'O PELICHUS,

YMETh OILICHUBAaTh PUCKH W CBOEBPEMEHHO NPUHUMATh PEHIEHUS MO0 HUX
CHIKEHHUIO;



IPUHUMATh MOTHBbI M apryMEHTbl JPYrMX MpPH AHAIU3E PE3YIbTATOB
NEeATEIBbHOCTH;

3) npuHsTHE CeOsl M IPYTUX:

OpPUHUMATh ce0s, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBbI M AapryMEHTbl JPYIMX M[pPH AHAIU3E PE3YIbTATOB
NEATEIBbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHUP € IO3ULMU APYTOro YEIOBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yabTaThl OCBOCHHS COJAEpPKaHUS y4eOHOro mpeamera
«buonorus» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAHBI Ha oOOecTeUeHUE
npopunbHOro  oOydeHus  oOydarommxcsa  Ouwonoruu. OHHM  BKIIIOYAIOT:
cnenuuyeckue sl OMOJIOTUH HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ICUCTBUI IO
OCBOECHUIO, UHTEPIPETAINU U MPEOOPa30BAHUIO0 3HAHUMN, BUJBI ACSITEIHLHOCTH TIO
MOJIYYEHUIO HOBBIX 3HAHUW U MX NMPUMEHEHUIO B PAa3JIMYHBIX YUEOHBIX, a TAKKE B
pealbHBIX >KM3HEHHBIX cuTyauusx. I[IpeameTHbie pe3yiabTaThl MPEACTABICHBI 1O
rojiamMm U3y4eHusl.

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS y4eOHOro mpenMera «buomorus» B 10
Kaacce OMKHbBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MECT€ M pOJM OHOJIOTHM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHPOBAHWU €CTECTBCHHO-HAYYHOW KapTHHBI MHpPA, B
MO3HAHUM  3aKOHOB  TPUPOJLI U  PEIICHHH MpobJieM  paluoOHAIbHOTO
IPUPOJIONIOJIH30BAHUS, O BKJIAJE POCCUMCKUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OMOoI0ruy;

BIIQJICHUE CHUCTEMON OHWOJIOTMYECKUX 3HAHWM, KOTOpash  BKJIIOYAET:
OCHOBOTOJIaralomue OUOJIOrHYECKUE TEPMUHBI W TOHATUSA (KU3HB, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOpPETyJISIusi, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTH, POCT M PAa3BUTHE), OUOJIOTMYECKHUE TEOPHUH
(knerounas teopus T. llIBanna, M. Illnelinena, P. BupxoBa, XxpoMocomHast Teopus
HacieacTBeHHocT T. Moprana), ydyenus (H. M. BaBumoBa — o 1eHtpax
MHOTrooOpa3uss HW  TNPOUCXOXKJICHHS  KYJbTYPHBIX  pPacTCHHi),  3aKOHBI
(emmHOOOpa3us MOTOMKOB TIEPBOTO TMOKOJEHUS, PACIICIUICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOr0o HacienoBanusa [. MeHzens, TOMOJOrMYECKUX PSIJOB B
HacJIeACTBCHHOM U3MCHYUBOCTHU H. . Basuiosa), [IPUHLIUIIBI
(KOMIIJIEMEHTApHOCTH);

BJIQJICHUE OCHOBHBIMM METOAAMU HAyYHOIO IO3HAHUSI, HUCIIOJIb3YEMBIX B
OMOJIOTMYECKUX HUCCIEJOBAHUSIX JKUBBIX OOBEKTOB (OMUCAaHUE, HW3MEPEHUE,
HaAOJII0/ICHUE, SKCIIEPUMEHT);



YMEHHE BBIICTISTh CYIIECTBCHHBIE MPU3HAKH: BUPYCOB, KIETOK MPOKAPHOT U
AYKapuoOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OakTepuii, r(puOOB, pacTEHUH, )KUBOTHBIX U YEIIOBEKA, CTPOCHUSI OPTaHOB M CUCTEM
OpPTaHOB pAaCTEHUH, >KMBOTHBIX, 4YEJIOBEKa, MPOIECCOB >KU3HEAEATEIHHOCTH,
NPOTEKAIONINX B OpraHU3MaxX PacTEeHHUH, KHUBOTHBIX M YeJIOBEKa, OMOIOTHYECKUX
IpoLIecCOB: OOMeHa BellecTB (MeTadonu3M), MpeBpalleHusi YHEPTUn, OpOoKeHMUs,
aBTOTPO(HOTO U TeTepOoTPOGHOTO TUIIOB MHUTAHMS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MeH03a, raMeToreHe3a, SMOpPHUOreHe3a, MoCTIMOPHUOHATIBLHOIO PAa3BUTHS,
pa3MHOXKEHUS,  WHIAUBUAYaJbHOTO  pa3BUTHs  opraHu3Ma  (OHTOTCHE3a),
B3aMMO/ICHCTBUS F€HOB, Fe€TEpO3KCca, UCKYCCTBEHHOIO0 0TO0DA;

yMEHHE YCTaHABIWBATh B3aMMOCBSI3M MEXKAY OPraHOMIAMHU KIETKA M HUX
GYHKIIUAMH, CTPOCHHEM KJIETOK pa3HBIX TKaHEW W WX QYHKIUIMH, MEXKIY
opraHaMud M CHCTEMaMU OpPraHOB y pACTEHUM, >KMUBOTHBIX M YEJIOBEKAa U HUX
GYHKIMAMHA, MEXAY CHUCTEMaMU OpraHOB M UX (PYHKIUSMHU, MEXKAY ITaramu
oOMeHa BEIIeCTB, 3TallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX IIUKJIOB OPraHU3MOB,
sTanamMu 3MOpPUOHAIBHOIO Pa3BUTHS, F'€HOTUIOM U (DEHOTUIIOM, (PEHOTHUIIOM U
dbakTopaMu cpesibl OOUTAHUS;

YMEHHUE BBISABIISITh OTJIMUUTEIBHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM UHCIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa,;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME ApPTYMEHTBI, OHMOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJMKY JUJISl JIOKAa3aTEIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIITI,

yYMEHHE pelIaTh OMOIOTHYECKUE 3aJa4H, BBISBISATH IPHUYNHHO-CIEICTBEHHBIC
CBSI3M MEXTY UCCIIETyEMBIMU OMOIIOTMYECKUMU TIPOIIECCAMU | SIBICHUSAMU, JeNaTh
BBIBOJIBI ¥ TIPOrHO3bI HA OCHOBAHUM TOJYyYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIMONHATH JIa0OpATOPHBIE W TPaKTUYECKHe paboThl, COOII0IATH
npaBuiia Mpu padoTe ¢ yueOHBIM U TaOOPaTOPHBIM 000PYyI0BAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, IPOBEPATh UX DKCIICPUMCHTAIHLHBIMU
cpenctBamu, GOpMYIUpPYs Ielb HCCIENOBaHUS, AaHATU3UPOBATH MOJYyYEHHBIE
PE3yNbTaThI U JIENIaTh BHIBOJIBI,

YMEHHE yYacTBOBATh B y4eOHO-HUCCIIEIOBATENLCKONM paboTe Mo Ouoioruw,
HKOJIOTUU W MEJUIMHE, MPOBOJUMOM Ha 0a3e IIKOJbHBIX HAy4YHBIX OOIIECTB, U
nyOJMYHO  MPEJCTaBISATh  MOJYyUYEHHbIE  pe3yibTaThl HAa  YYCHHUUECKHUX
KOH(EPEHITUSX;

YMEHHE OILICHWBAaTh JTHYECKHE AaCTEKThl COBPEMEHHBIX HCCIECIOBAaHUN B
o0jactu  OMONOrMM M MEIULIUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE
OIJIOJOTBOPEHHE, HAINPABIEHHOE W3MEHEHHWE T'€HOMa M CO3JaHHE TPAHCTECHHBIX
OpraHU3MOB);



YMEHHUE OCYILIECTBISATh OCO3HAHHBIM BbIOOp Oynyuiell mpodeccroHaIbHOM
JESITENBHOCTU B 00JIACTH OUOJIOTHHU, MEAMUIIMHBI, OMOTEXHOJIOTHH, BETEpUHAPHH,
CEJIbCKOTO XO34MCTBa, MUIEBON MPOMBINIJIEHHOCTH, YIIAyOJsTh MO3HABATEIbHBIH
MHTEpPEC, HAIIPABJIEHHBIA HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH Mpodeccun u
OpoAOoJKEHUE OMOJOrM4YecKoro oOpa3oBaHUs B  OpPraHU3alMSIX CPEIHEro
npodeccuoHaIBLHOrO U BRICIIET0 00pa30oBaHUsl.

[IpenMeTHble pe3yapTaThl OcBOeHUs ydeOHoro mpeamera «buomorusi» B 11
K1acce NOKHBI OTPAXKATh:

chOpMUPOBAHHOCTh 3HAHUM O MECT€ M pOJM OHOJOTUM B CHUCTEME
€CTECTBEHHbIX HayK, B ()OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHBl MHpa, B TO3HAHUM 3aKOHOB MPUPOJBI M PEUICHHH SKOJOTHMYECKUX
npoOyieM YellOBEYeCTBA, a TaKK€ B PEIIEHHMH BOINPOCOB PalMOHAIBHOTO
IPUPOIOIIONb30BaAHUA, U B (DOPMUPOBAHUM IIEHHOCTHOI'O OTHOILEHUS K MPUPO/IE,
OOIIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTUH;

YMEHHUE BIIAJIETh CUCTEMOW OMOJOTMYECKHX 3HAHUM, KOTOpas BKIIOYAET
ONpeeNeHus] W TOHMMAaHUE CYIIHOCTH OCHOBOIIOJIATAIOMIMX OMOJIOTHYECKUX
TEPMUHOB M TOHATUM (BUI, IKOCUCTeMa, Ouocdepa), OMOIOrHUYECKUE TEOPUU
(aBomtounonHas teopus Y. J[apBHHA, CUHTETHYECKAsE TEOPHs 3BOJIIOLMH), YUCHHS
(A. H. CeBepuoBa — 0 nyTsIX U HampasieHHsIX sBontonuu, B.. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTudyeckoro papHoBecus Jk. Xapau m B. BaiinOepra,
3apoabiieBoro cxoacrea K. M. bapa), npasuna (munumyma 0. JluGuxa,
AKOJIOTMUECKON NupaMuibl SHEpruu), rumnores3bl (rumore3a «vupa PHK» V.
I'unGepra);

YMEHHE  BJAIETh ~ OCHOBHBIMM  METOJAaMH  HAYYHOrO0  IO3HAaHUS,
UCTOIb3yEMbIMU B OMOJIOTHYECKHUX MCCIIETOBAHUSIX KHUBBIX OOBEKTOB M SKOCUCTEM
(onucaHue, U3MepeHue, HaONIOAEHUE, PKCIEPUMEHT), CIIOCOOAMM BBISIBICHUS U
OLICHKHU aHTPOIIOT€HHbIX U3MEHEHUI B PUPO/IE;

YMEHHUE BBIJCIATh CYIIECTBEHHbIE NPHU3HAKH: BHUJIOB, OHOr€OIEHO30B,
KOCUCTEM H Omochephl, CTAOMWIM3UPYIOMIETO, ABMKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOI'0 otOopa, AJUTONATPUYECKOTO u CUMIIATPUYECKOTO
BUI000PA30BaHUs, BIUSHUS JBIXKYIIUX CHJI SBOJIIOIUMU HA T€HO(OH] MOMYJISIIUH,
PUCIIOCOOJICHHOCTH OPTraHU3MOB K cpezie OOMTaHUs, YepelOBaHUs HaIpaBICHUM
3BOJIFOLIMH, KPYTOBOPOTA BELIECTB ¥ IOTOKA SHEPTUH B 3KOCHCTEMAX;

YMEHUE YCTAHABIMBATh B3aMMOCBA3M MEXAY MpOIECCaMU HBOJIOLUHU,
JOBIKYIIUMH CHJIAaMH aHTPOIIOI€HE3a, KOMIIOHEHTAMH PA3JIUYHBIX SKOCUCTEM H
IPUCIIOCOOJICHUSIMU K HUM OpPI'aHHU3MOB;

YMEHUE  BBIBJIATH  OTJIMUUTENIbHBIE  TMPU3HAKH  JKUBBIX  CHCTEM,
IPUCIIOCOOJICHHOCTh BHJIOB K cpele OoOWuTaHus, a0MOTHYECKUX M OUOTHYECKUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aUMOCBsI3€li  OpraHM3MOB B  COOOIIECTBaXx,
AHTPONOT'€HHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOLIME APIYMEHThI, OMOJIOIHMYECKYIO
TEPMUHOJIOTHIO U CHMBOJIUKY JUISI JOKAa3aTeNbCTBA POACTBA OPTaHM3MOB Pa3HBIX
CUCTEMaTUYECKUX TPYIII, B3aUMOCBSI3M OPTaHU3MOB U CPEbl OOUTaHNs, €TUHCTBA
YeJI0OBEYECKUX pac, HEOOXOAMMOCTH COXpPAaHEHHs] MHOroo0Opasusi BHIOB U
HKOCHUCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MPUPOIBI U UEIOBEUYECTBA;

YMEHHE pelIaTh OMOIOTHYECKUE 3aJa4H, BBISBISATH MIPHUYNHHO-CIEICTBEHHBIC
CBSI3M MEXIY UCCIIETyEMbIMU OMOIIOTMYECKUMU TIPOIIECCAMU | SIBICHUSAMU, JeNaTh
BBIBO/IbI K IPOTHO3bI HA OCHOBAHMH IOJYUYE€HHBIX PE3YyJIbTaTOB;

YMEHHUE BBINIONHATH JTA0OpATOPHBIE W TPAKTUYECKHE PaldOTHI, COOMIOAATH
npaBuIIa MpU padoTe ¢ y4eOHBIM U 1a00pATOPHBIM 000PYI0BAaHUEM;

YMEHHUE BBIJBUIATh THUIIOTE3bl, MPOBEPATH MX OSKCIEPUMEHTAIBHBIMU
cpeacTBamMu, (GoOpMyIupys Ledb HCCIEIOBaHMs, aHAJIW3UPOBATh IOJyYEHHbIE
pe3yNbTaThl U JAeNaTh BBIBOBL;

YMEHHE yYacTBOBAaTh B y4e€OHO-UCCIIEIOBATEIbCKONM paboTe Mo Ouosioruw,
HKOJIOTUM U MEIUIMHE, NMPOBOJUMON Ha 0a3ze HIKOJIbHBIX Hay4HbIX OOILECTB, U
nyOoJIMYHO  TPEACTABIATH  MONYYEHHbIE  pe3yiabTaTbl Ha  YYEHHYECKHUX
KOH(epeHIUSIX;

YMEHHE OLIEHUBATh TUTIOTE3bl U TEOPHH O MPOUCXOKICHUH KU3HU, YeTOBEKa
U YEJIOBEYECKUX pac, O MPUUYMHAX, MOCIEACTBUIX M CIOCO0aX MPeaOoTBPALLCHUS
r1o0aabHBIX M3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIA BbIOOp Oyaymieil mpodeccruoHanbHOR
JeSITeNFHOCTU B 00J1aCT OMOJIOTUH, YKOJIOTUH, TIPUPOOTIOIb30BAHMS, MEIUIIIHEI,
OMOTEXHOJIOTUH, IICUXOJIOTUH, BETEPUHAPUH, CEJIBCKOIO XO34HCTBA, IHILEBOM
IPOMBILUIEHHOCTH, YIIIyOJsATh T03HAaBaTENIbHBIA MHTEpEC, HANpaBICHHbIN Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEW mpodeccun U MPOIOIDKEHHUE
OMOJIOrNYECKOro 00pa3oBaHus B OPraHU3ALUSAX CPEAHEro MpPOoPEeCcCUOHAIBHOIO U
BBICILIETO 0OPa30BaHMUsL.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

KoanuyectBo yacos DJIEeKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne ni/m Kontpoabubie | IIpakTuuyeckue
NMPOrpamMMmblI Bcero o0pa3oBaTejbHbIe
padoThbI padoThbI pecypen
1 buonorusa xak Hayka
2 JKuBble cCTEMBI U UX U3YYCHHE
3 buonorus knetku 0.5
4 XuUMHUYeCcKasi OpraHu3aIys KICTKH 10
5 Crtpoenue U pyHKIIMH KIETKH 8
6 OOMeH BellecTB U MpeBpalleHnue YHEPrUU B 9 1
KJIETKE
7 HaCJIeI[CTBCH}.I‘aH uHpopManus U 9 05
peanu3anus e€ B KIETKe
JKU3HEHHBIN UK KIETKH 6 1
Crtpoenue u pyHKIIMHA OpraHU3MOB 17 1.5
10 Pa3mHOXkeHME U pa3BUTHE OPTaHU3MOB 8 1.5
11 I'enetuka — HayKa O HACIEACTBEHHOCTH H 5 05
W3MEHYUBOCTH OPTraHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYMBOCTHU 6
14 ['eneTuka yenoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buorexHosiorust u CHHTETHYECKAsE OMOJIOTHS 4
17 PesepBHoe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 13




11 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne n/m Kontpoabusie | IlpakTnuyeckue
NPOrpaMMbl Bcero o0pa3oBaTebHbIE
padoThI padoTbI
pecypcesbl
1 3apoKIeHNE B Pa3BUTHE IBOJTIOIIHOHHBIX 4
MpEeACTaBICHUN B OMOJIOTHH
MuxkposBonronus U €€ pe3yabTaTbl 14 2
MakposBoronus u e€ pe3yabTaThl 6
[poncxoxaeHne u pa3BUTHE )KU3HA HA
4 P 8 P 15 15
3emie
5 IIpoucxoxneHne 4eloBeKa — aHTPOIIOTEHES 10 1
DKOJIOTHsI — HayKa O B3aUMOOTHOIICHHUSAX
6 OpPraHU3MOB M HAaJJOPraHU3MEHHBIX CHUCTEM 3 0.5
C OKpY>Karollen cpenou
OpraHusmsl U cpesja 0OUTaHHs 1.5
DKoJ0rusl BUAOB U MOMYJIALUN 0.5
DKoJorusi coo01ECTB. DKOIOrHUECKUE
9 H 12 0.5
CHUCTEMBI
10 buocdepa — rnobanpHas skocucTema
11 UYenoBek u OKpykaromias cpeaa
12 PesepBHOE Bpems 8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




HNOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC
KoJuunyecTBo 4acoB JIeKTPOHHbIE
Ne ara udposbie
n/n Tema ypoxa Bcero Konrpoaiie  Ipakririeckite i[3yqe}mﬂ gﬁ[izonaTeanme
padoThbI padoTsbI pecypenI
1 buonorus kak KOMIUIEKCHAsI HAyKa U Kak 1
9acTh COBPEMEHHOTO 00IIIeCTBa
JKuBble cucTeMbl U UX CBOWCTBA 1
YpoBHEBas OpraHu3anus KUBbIX CHCTEM
4 HcTopust OTKPBITHS U U3YYCHHSI KICTKH. 1
Knetounas teopust
MeTo1b1 MOJIEKYISIPHOM U KJIETOYHOH
ononoruu. [IpakTuyeckas padora
5 «3yueHne MeToI0B KIETOYHOU OMOJIOTHU 1 05
(xpomarorpadusi, a5ekTpodopes, '
nuddepeHmanbHoe NeHTPUGYTUpOBaHUE,
[TLIP)»
6 XUMUYECKUH COCTaB KIETKU 1
7 MuHepanbHbIe BEIECTBA KIETKH, UX 1
Omosoruveckas poJib
Opranuyeckue BeIIecTBa KJIETKU — OEJKU.
3 JlabopaTtopHnas pabota «O0Hapy)eHne 1 05
0EJIKOB C MOMOIIBIO KAYECTBEHHBIX '
peaxkuuii»
9 CgoiicTBa, knaccupukanus 1 GyHKIUNA 1

O€eJIKOB




OpFaHI/I‘IGCKI/IC BEIICCTBA KIICTKH —

10
YTIIEBOJIbI

11 Oprannyeckue BeNecTBa KJISTKH —

JIUTIH BT
Hyxneunossie kucnotsl. JJHK u PHK.

12 JlabopaTtopHast pabota «MccnenoBanue 05
HYKJICHHOBBIX KUCIIOT, BBIZCIICHHBIX U3
KJIETOK Pa3UYHBIX OPraHU3MOBY

13 Crpoenue u pynkuun ATO. [lpyrue
nykieosuaTpudocdarer (HTD)

14 CexBennpoBanue [JHK. Metoast
T€HOMUKH, TPAHCKPUIITOMUKH, IPOTEOMHKH

15 MeToapl CTPYKTYPHOM OHOJIOTHH

16 Tuns! knetok. [IpokapuoTnueckas KiieTka
CrpoeHue 3yKapruOTHYECKON KIIETKH.

17 [Tpaktuueckas pabdorta «3yueHue cBOWCTB 0.5
KIIETOYHOU MEMOpPaHbD»

18 [ToBepXHOCTHBII anmapaT KISTKH
OnHOMEMOpaHHBIE OPTaHOU I KIETKH.

19 [Ipaktuueckas pabdora «3yueHue 05
JIBMDKEHUS LIUTOIIa3Mbl B PACTUTEIbHBIX
KJIETKax»

[ToryaBTOHOMHBIE OPTaHOMIBI KJIECTKH:

20 MUTOXOHJIPHUH, TUIacTH L. JlabopaTtopHas 05
pabota «VccrnenoBanue mia3Moian3a u '
JIETIa3MOJIN3a B PACTUTENBHBIX KIIETKaX)

21 HememOpaHHbIe OpraHOH Bl KJIETKH

22 CrtpoeHue u QyHKIMHU apa




23

CpaBHHTENIBHAS XapaKTEPUCTHUKA KIIETOK
sykapuot. JlabopaTopHas pabora
«M3yueHne CTPOCHHUS KIIETOK Pa3InIHBIX
OpPTaHU3MOBY

0.5

24

ACCUMUWIISIIIAS U TUCCUMUIIALIASA — JBE
CTOpOHBI MeTaboM3Ma. Turbel oOMeHa
BemiecTB. JlabopaTopnas padora
«3ydyeHne KaTaIuTUYECKON aKTUBHOCTHU
(bepMeHTOB (Ha mpUMepe aMHIIa3bl WK
KaTaJia3bl)»

25

26

DepMEeHTaTUBHBINA XapaKTeP peaKIMil
KJIETOYHOT0 MeTabonm3ma. JlabopaTopHas
pabota «M3yuenue pepMeHTaTUBHOTO
pacIuenaeHus IepoKcuia BOJOPoa B
PACTUTENBHBIX U )KUBOTHBIX KIIETKAX)

benku-akTuBaTOpHI ¥ OENKU-UHTUOUTOPBI

0.5

27

ABTOTpOGHBIN THIT 0OMEHA BELIECTB

28

29

dorocunTe’

XemocuHtes. JlaboparopHas padboTa
«CpaBHeHHE TIPoIIecCcOB POTOCHHTE3A H
XEMOCHHTE32»

0.5

30

AHadpoOHBIE OpraHu3Mbl. Bubl OposkeHus.
JlabopaTtopHnast pabota «CpaBHEHHE
IPOIIECCOB OPOKECHUS U IBIXAHUSD»

31

AdpOOHBIE OPTaHU3MBI. DTaITbI
HHEPreTHUecKoro ooMeHa

32

DHeprus MeMOpPaHHOTO TPaIUeHTa
npotoHoB. Cunte3 AT®: pabora




npoToHHOW AT®-cruHTa3bI

33 Peakumym MaTpu4HOTO CHHTE3a
34 Tpanckpunuus — matpuunbiii cuTe3 PHK
35 Tpancnsius u e€ dTanbl
36 Konnposanue amunokucyior. Pois
pubocoMm B OuocuHTe3e Oenka
37 Opranuzanus reHoMa y IpoKapuoT U
JyKapHOT
38 MosnekynsipHble MEXaHU3MbI SKCIIPECCUH
TeHOB Y DYKapHOT
Bupycsl — HeksieTouHbIe (POPMBI KU3HU U
39 oOnuraTHble napasutel. [IpakTuueckas 0.5
pabota «Co31aHue MoJesI BUPYyCa»
40 BupycHsie 3a0051eBaHUS YeIOBEKA,
JKUBOTHBIX, PACTCHUI
41 HaHoTexHOJIOrMHU B OMOJIOTUU U MEIUIINHE
42 JKu3HeHHBIN MK KIETKH
43 Matpuunsiii cunres JJHK
Xpomocowmel. JTabopaTopHas pabora
44 «M3yueHne XpoMOCOM Ha TOTOBBIX 0.5
MHKpOIpenapaTax»
45 JleneHue KJIeTKH — MHUTO3
Tumes! ketok. KaproknHes 1 IUTOKHUHES.
46 JlaGopatopHas padora «HaGmonenue 05
MHTO3a B KJIETKaX KOHYHMKA KOpelIKa JyKa
(Ha roTOBBIX MHUKpOIIpenapaTax)»
47 Peryssiius »KU3HEHHOTO LIUKJIA KJIETOK




48

OpranusM Kak eJMHOE 11eJI0e

Txanu pacrenuii. JlabopaTopHas pabora

49 . . 0.5
«M3ydyenue TkaHel pacTeHUI»
TxaHU )KUBOTHBIX M YEJIOBEKa.

50 JlaboparopHnas pabota «3yuenue TkaHei 0.5
KHUBOTHBIX»
Opransl. Cucremsl opranos. JlabopaTtopHas

51 pabota «/3yueHue opraHoB IIBETKOBOT'O 0.5
pacTeHus»

52 Omnopa Tesia OpraHu3MoB

53 JIBI>KEHHE OPraHu3MOB

54 ITutanue opraHu3MoB

55 [IuTanne MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTebHAs CHCTEMA YeJIOBEKa

56 JlpIxaHue opraHu3MoB

57 JlpIxaHue TT03BOHOYHBIX )KUBOTHBIX U
YeJIoBeKa

58 TpaHCcOPT BemIeCTB Yy OpraHU3MOB

59 KpoBeHocHas cuctema mo3BOHOYHBIX
KMBOTHBIX U YEJIOBEKA

60 Brigenenue y opraHu3MoB

61 3amyra y OpraHu3MoB

62 HNMMmyHHas cucteMa 4yenoBeka

63 Pa3npaxumMocTh 1 perynsnus y
OpraHU3MOB

64 I'ymopainpHast perynsius 1 SHIOKpUHHAS

CHCTEMaA JXUBOTHBIX 1N YCJIOBCKA




65

@DopMbl pa3MHOKEHHUSI OPTraHU3MOB

66

[TonoBoe pa3MHOXKEHUE

67

Meiios

68

["amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. JJabopaTopHas paboTa
«M3ydeHune cTpoeHHs MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpPOIIpenapaTax»

0.5

69

I/IHI[I/IBI/II[yaJ'ILHOe Pa3sBUTHEC OPraHU3MOB —
OHTOI'CHC3

70

3akiajka OpraHoB U TKaHEH U3
3apOHBIH_I€BBIX JINCTKOB

71

PocT u pa3BuTHE KUBOTHBIX.
Jlaboparopnas pabota «BelsiBienue
MPU3HAKOB CXO/ICTBA 3apOIbIIIeH
MMO3BOHOYHBIX JKUBOTHBIX)

0.5

72

Pa3mHOXkeHME U pa3BUTHE pacTEHUI.
JlaGopaTopHas padora «CTpoeHHe OPraHoB
Pa3sMHOXKEHHUS BBICUIMX PACTEHUI»

0.5

73

HCTOpI/ISI CTAHOBJICHUA U PA3BUTHUA
TCHCTUKHU KaK HAYKH

74

OCHOBHBIE TIOHSATHSL U CUMBOJIBI TEHETUKH.
JlabopaTtophnast pabota «JIpo3oduna kax
00BEKT FT€eHETUIECKHUX MCCIICTOBAHUI

0.5

75

3aKOHOMEPHOCTU HACIEAOBaHUS
npu3HakoB. MoHOTHOpUIHOE
ckpemuBanue. [Ipaktuueckas pabora
"N3yueHue pe3ynbTaTOB MOHOTHOPUTHOTO
CKpeIIMBaHus y 1po30(uisr"

0.5




I_II/ITOJ'IOFI/ILICCKI/IC OCHOBBI MOHOFI/I6pI/II[HOFO

76 1
CKpEIIMBAHUS
77 Ananusupytouiee ckpeuuBanue. Hermonnoe 1
JOMHHHPOBAHHE
JurulpunHoe ckpeuBaHue.
78 [TpakTrueckas padota «3yuenue 1 05
PE3YIIBTATOB TUTHOPUIHOTO CKPEITHBAHHUS '
y IpO30(QHITBI»
79 [{uTonornvyeckue OCHOBBI JUTUOPHUTHOTO 1
CKpEIINBAHUSA
80 CueruieHHOE HaclieI0BaHUE MTPU3HAKOB 1
81 XpOMOCOMHAsE TEOPHsI HACJIEACTBEHHOCTH 1
82 ['enetuka mona 1
83 ['eHOTHI KaK IeJIOCTHAS CHCTEMa 1
84 I'eHeTMYECKUIT KOHTPOJIb Pa3BUTHSL 1
pacTeHMIA, )KUBOTHBIX M YEIOBEKa
85 N3MeHunBOCTH NpU3HAKOB. Buibl 1
W3MEHYUBOCTH
86 MonudukamoHHas U3MEHUYUBOCTh 1
BapuanmoHHsIi psig v BapualiuoHHas
kpuBas. JJaboparopHas pabora
87 «HccrnenoBanue 3aKOHOMEPHOCTEN 1 05
MOTA(DUKATTIOHHOW U3MEHUNBOCTH. '
ITocTpoeHne BapuallMOHHOTO psifia U
BapUALIMOHHON KPUBO»
88 ['eHoTunuueckast U3MEHUYUBOCTb. 1
KomOuHaTHBHASI H3MEHYUBOCTH
89 MyTanuonHasi U3MEHYUBOCTb. 1 0.5




[TpakTrueckas padborta «MyTaruu y
Tpo30¢uIIHl (Ha TOTOBBIX
MUKpOIIpenaparax)»

90

3aKOHOMEPHOCTH MYTAI[MOHHOTO Mpoliecca.
OnureHeTyKa 1 SNUreHOMUKa

91

['enetnka yenoBeka. [IpakTuyeckas pabota
«CocTaBiieHHE U aHATTN3 POJIOCIOBHOI

0.5

92

MeToabsl MEAUITMHCKOI T€HETUKHU

93

3HayeHNe MEeTULIMHCKON TEHETUKH B
MIPEIOTBPALICHUH U JICUCHUN TeHETUICCKHIX
3200JIEBaHUI YETI0OBEKA

94

OCHOBHbIE OHSITHS CEJIEKLUU.
Jlaboparopnas pabota «/3ydeHue copToB
KYJIbTYPHBIX PACTE€HUN U MOPO]] JOMAITHUX
YKUBOTHBIX)

0.5

95

MeToabl CeNneKIMOHHON PabOTHI.
Jlaboparopnas pabora «/3y4eHne METOI0B
CEJICKLIUH PACTCHUIN

0.5

96

JlocTrmkeHus CeNneKkuny pacTeHUN 1
XKHUBOTHBIX. [IpakTndeckas pabora
«IIpuBuBKa pacTeHUI»

97

CoxpaHeHue, U3ydeHHe U HCII0JIb30BaHHE
TeHETUYECKHUX PECYPCOB

98

buotexHosorust Kak Hayka u 0Tpacib
npousBojacTBa. [IpakTudeckas pabora
«M3yueHne 0ObEKTOB OMOTEXHOIOTHUI

0.5

99

OCHOBHBIE HAITPABJICHUS] CHHTETUYECKOM
OMOJIOTUH




100 XpOoMOCOMHAs ¥ TCHHAsI HH)KCHEPHUS 1
101 MeuiHCcKrue OMOTEXHOJIOTHA 1
102 PesepsHblit ypok. IloBTopenue, 1
000011IeHrEe, CUCTEMATH3AIIA 3HAHUI
OBIIEE K
11 OJIMYECTBO YACOB I1O 102 135

[TPOTPAMME




11 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne ara u(poBbIe
w/n Tema ypoka Beero Konrtpoabnbie | IlpakTuuyeckue ;Za[3yqennﬂ :6[()1;I;OB3T8JILHBIE
padoTbI padoTbI pecypesI
1 OomononHas teopus Y. Jlapsuna 1
5 JBHoKyIpEe CHIIBI SBOJIIOLIMU BUJIOB 11O Y. 1
HapBuny
3 Bbopn0a 3a cyiecTBoBaHME, €CTECTBEHHBIN 1
Y UCKYCCTBEHHBINA OTOOP
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH 1
SBOJIIOLIUA
5 DTarbl 3BONIOIMOHHOTO MpoIlecca: 1
MHUKPO?3BOJIIOIHUS U MAaKPOIBOJIIOLIHS
6 [Nomynsityst — 3neMeHTapHas eAMHNLIA 1
3BOJTIOLIUA
3aKOH reHETUYECKOro paBHoBecus JIx.
7 Xapmau, B. BaiinGepra. JlabopaTopHas 1 05
pabora «BbIsiBIICHHE H3MEHYUBOCTH Y '
oco0eil ogHOro Bua»
8 DnemeHTapHble (PaKTOPbI 3BOITIOLUU 1
9 DddexT ocHoBarens. Ddekt 1
OYTBIJIOYHOTO TOPJIBIIIKA
10 Murpanuu. 3010y nomyJisiui: 1
reorpaduueckas, Ouogoruueckas
11 EcrectBenHbIN 0TOOP — HANPaBIISIOMIUN 1
(haxTOp IBOIOITUHN




12

[TosoBoii oTOOP

13

[Iprcnoco01eHHOCTh OPraHU3MOB KaK
PEe3yJIbTaT MUKPOIBOJIIOLUY.
JIaGopatopHas pabota «/3y4yeHue
apoMop(030B U UANOATANITALUH Y
pacTeHHUH U KUBOTHBIX)»

0.5

14

[Ipumeps! mpucnocoOaeHul y OpraHu3MoB:

Mopdonorudeckue, GU3NOIOTHISCKHE,
OMOXMMHUYECKHE, TTOBEICHYECKUE.
JlaGopaTtopHas padota «IIpucnocobneHus
OpPTaHU3MOB U UX OTHOCHUTEIIbHAS
11e71eco00pa3HOCTh)

0.5

15

Bup, ero kpurepuu U CTpyKTypa.
JIaGopatopHas pabota «CpaBHEHHE BUJOB
110 MOP(OJIOTUYECKOMY KPUTEPUIO»

0.5

16

CrpykTtypa BHIa

17

18

BunooOpa3oBaHue kak pe3ynbTar
MHUKPO3BOJIIOLUH

CBi3p MHKPOIBOJIIOOWH U SITUACMUOJIOTUN

19

Makpossomtonust. [Taneonronornueckue
MCTOAbI U3YUYCHUS 3BOJIIOIUN

20

buoreorpaduueckue MeTo b1 H3yUEHUS
DBOJIOLUU

21

OMOPHOIOTrHYECKHE U CPABHUTEIBHO-
Mop(dororuueckre MeTo Ibl U3y4CHHUS
HBOJIIOLIUU

22

MonekynsapHo-TeHeTHUECKUE,
OMOXMMHUYECKHE U MAaTeMaTHIECKHE




MCTOAbI U3YUYCHUS 3BOJIIOINN

23 OO01mure 3aKOHOMEPHOCTH JBOJTFOIIHH

24 AnanTuBHas paguanys. HepaBHOMepHOCTH
TEMIIOB 3BOJIIOLIUN

25 Hayunbie runoressl NpouCcX0XIeHUS
KHU3HU Ha 3emiie

26 JloHay4HbIE IPEICTABICHUS O 3aPOKICHUN
KU3HU

97 OcHOBHBIE 3Tallbl HEOPraHNYECKON
HBOJIIOIIH

28 ['unore3sl 3apoKACHUS KU3HU
Hctopus 3eMiu U METObI €€ U3yUEHHUSI.

29 JlabopaTtopHast pabota «3ydyeHue u 05
OITMCaHWE UCKOIAEMBIX OCTATKOB JIPEBHHUX '
OPTaHU3MOBY

30 HauanpHble aTansl opraHnyeckoi
HBOJIIOLIUU

31 DBOJTIONHS DYKapHUOT
OCHOBHBIE 3TaIbl YBOITIOIHA

32 pactutensHoro Mupa. [Ipaktudeckas 05
pabora «M3ydyenne ocobeHHOCTEN '
CTPOEHHS paCTEHUI pa3HbIX OTIEIOB»

33 OCHOBHBIE Tl YBOJIOIMH KUBOTHOTO
Mupa
DBorOIUS )KUBOTHBIX. [IpakTuyeckas

34 pabora «M3y4yeHne ocoOeHHOCTEH 0.5
CTPOCHUS TIO3BOHOYHBIX )KUBOTHBIX)

35 Pa3BuTHe xu3Hu Ha 3emiie 110 3paM U




nepuoaam

MaccoBbie BbIMUPAHUA — SKOJOT'MYCCKHUC

36 KPHU3HCHI MPOIILIOTO

37 CoBpeMeHHBIH KOTOTUYECKUI KPU3HUC, €T0
0COOCHHOCTH

38 CoBpeMeHHAs CHCTEMa OPraHuIeCKOTO
MUpa

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIIBI
OpraHU3MOB

40 AHTpOnoOJIOrusi — HayKa O 4YeJIOBEeKe

41 PasButne npeacrasiaeHui o
MIPOUCXOXKJICHUH YeJIOBEKa
Mecto denoBeka B CUCTEME
oprarmdeckoro mupa. JlabopatopHas

42 pabora «M3yduenne ocoOeHHOCTEH 0.5
CTPOCHHUS CKEJIeTa YeTIOBEKa, CBSI3aHHBIX C
MPSIMOXOKICHUEM

43 JIBYOKyIIIME CUITBI aHTPOTIOTEHEe3a

m CooTHoteHrne OMOTOTHIECKIX U
COLIMATLHBIX (PAKTOPOB B AaHTPOIIOTCHE3E

45 OcCHOBHBIE CTaJIUU aHTPOTIOTeHE3a

46 [TaneoreHeTrka U MajgcoOreHOMUKA

47 DBOJIIOLHS COBPEMEHHOTO YeJIOBEKa
UYenoseueckue pacsl. [IpakTuyeckas

48 pabota «/3ydeHune 3K0JIOrHIeCKUX 0.5
ajanTanyi 4YeJIoBEKa»

49 MeXTUCIUTUTHHAPHBIC METO/TbI

AHTPONOJIOTUH




50 3apoXKaeHUE U Pa3BUTHE IKOJIOTHU 1
Mertoap! skonoruu. JlabopaTopHas padora

ol «M3ydyeHne METOI0B IKOJIOTHYECKUX 1 0.5
HCCIICOBAHUI

59 3HaueHNe SKOJOTUUECKUX 3HAHUHN IS 1
9eoBeKa

53 Okonoruyeckue HakTopsl 1
Abuotnyeckue akropsl. CBET Kak

54 sKosoruueckuii paxtop. JlaboparopHas 1 05
pabota «BrisiBieHre mpucnoco0aeHui '
OPTaHU3MOB K BITUSTHHIO CBETa»
Abuotnueckue (axropsl. Temneparypa
KaK 9KOJIOTUYECKHUI (haKTop.

55 JlaGopaTopHas pabota «BbisiBieHue 1 0.5
MIPHUCTIOCOOTICHHI OPTaHU3MOB K BITUSTHHIO
TeMIIepaTypbl»
Aobuotnyeckue hakropsl. BiakHOCTh Kak

56 sKostorudeckuii paxrop. JlaboparopHas 1 05
pabota «AHaTOMHYECKHE OCOOCHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTAHUS»

o7 Cpenbl 0OMTaHUS OPraHU3MOB 1

58 buonornueckue puTMbl 1

59 Kusnennsie GopMbl OpraHU3MOB 1

60 buotnyeckue hakTopsl 1
3HayeHne OMOTHYECKUX B3auMOeHcTBUI

61 JUTSL CYIIIECTBOBAHUS OPTAaHU3MOB B Cpeie 1
oOuTaHus

62 DKOJIOTUYECKHE XapaKTEPUCTUKU 1




IIOITYJI I

OcCHOBHBIC TTOKa3aTeIIN TIOIMyJIAIUA

63 YHCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MOJIOBAsi CTPYKTYpa
OcHOBHBIE MIOKa3aTeNN MOMYJISALNN:

64 POKI1aeMOCThb, TPUPOCT, TEMI POCTA,
CMEPTHOCTH, MUTPAIIAN

65 DKoJoru4ecKasi CTPYKTypa MOMYJISIITHH

66 JluHamuKa HOMyJSUU U €€ perysuus

67 KpuBbie pocTa 9HCIEHHOCTH TOMYJISIIHH.
KpuBble BEIKUBaHUSA
DKoJoruyeckas HUIa BUAA.

68 JlabopaTopHas padota «IIpucnocobneHus 0.5
CEMSIH paCTEeHUI K pacCeICHUIO»

69 Bun xak cucrema nomyssuii

70 3aKOHOMEPHOCTH MOBEJICHUS M MUTPALIUN
KUBOTHBIX

71 Coo00111ecTBO OPraHU3MOB — OHOIICHO3

72 DKocucTemMa Kak OTKpbITasi cUCTEMa

73 KpyroBopot BeiecTB 1 MOTOK SHEPTUU B
KOCUCTEME

74 OcHOBHBIE TIOKA3aTENN YKOCUCTEMBI

75 DKOJOTNYECKUE MUPaMUJIbI

76 N3meHeHus coo0111ecTB — CyKIIECCHH

77 [IpupoanHbie 5KOCUCTEMBI. DKOCUCTEMBI
03ep M peK. IKOCUCTEMBI MOPEH U OKEaHOB

78 [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI




TYHJIp, JIECOB, CTENEH, MyCTHIHBb

79 AHTPOMOTEeHHBIE YKOCUCTEMBI

80 VYp6oskocucremsl. [IpakTuueckas padbota 05
«M3ydenue u onrcaHue ypoo3IKOCUCTEMBI) '
3akoHOMEpPHOCTH (POPMUPOBAHUS

81 OCHOBHBIX B3aMMOJICUCTBUI OPraHU3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3AEHUCTBUS 3arpsI3HEHUI

82 Pa3HbIX TUNIOB HA CyOOpraHM3MEHHOM,
OpraHU3MEHHOM, MOMYJISLIHOHHOM U
HKOCHCTEMHOM YPOBHSIX

83 buocdepa — obuienmanerapras 060104Ka
3emun

84 VYuenue B. U. Bepnaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
o6uocdepsl

86 KpyroBopots! BeriecTs u
OMOreOXMMHUYECKHE IUKITBI

87 3onaneHOCTH OHMochepsl. OCHOBHBIE
OMOMBI CYIIN

88 YcroitunBocTh OHOChepsI

89 DKOJIOTUYECKHE KPU3UCHI H UX IPUIHHEI

90 BosneiicTBue yenoBeka Ha Ouocdepy

91 AHTpPOIIOr€HHOE BO3/IEHCTBHE Ha
paCTUTENBHBIN U )KUBOTHBIA MUP

92 Oxpana nmpupozIs!

93 OCHOBHBIE IPUHIIUIIBI YCTOWYUBOTO




Pa3sBUTHA YCTIOBEUYCCTBA U ITPUPOABL

PanmonanbHo€ NpupoOAOII0Ib30BAHNUE U

94 COXpaHEHUE OMOJIOTMYECKOr0 1
pa3zHooOpaszus 3eMiaun

95 Ofionemae 1o TeMe «MUKPO3BOJIIOIHS U 1
e€ pe3yabTaThD»

96 O?onemae 1o Teme «MaKpOdIBOIIOIHS U 1
e€ pe3yabTaTh»

97 Oo6o06menue no Teme «IIpoucxoxaeHue u 1
pa3BUTHE KHU3HH Ha 3eMIIe)

98 O6o06menne no Teme «lIpoucxoxaenue 1
YeJI0BeKa — aHTPOIIOTCHE3)»

99 O0o0meHne o TeMe «IDKOJIOTHSI — HayKa O 1
B3aMMOOTHOIICHHUSX OPTraHH3MOB)

100 O606mienne o TeMe «OpraHu3Mbl U cpea 1
oOuTaHUS

101 O6O6H_ICHI/IVC 10 TeMe «DKOJIOTHUA BUIOB U 1
TIOTTYJISTITHIA

102 O606menue o Teme «buocdepa — 1
ro0anbHast IKOCHCTEMAY

OBUIEE KOJIMYECTBO YACOB I10 102 75

[TPOTPAMME




HNPOBEPAEMBIE HA EI'D 110 BUOJIOI'MU TPEBOBAHUSA K
PE3YJIBTATAM OCBOEHUS OCHOBHOM OFPA30OBATEJBHON
HNPOI'PAMMBLI CPEJHEI'O OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsAEeMOro
TpeOOBaHMSI

IIpoBepsiemble TPeOGOBAHMS K NMPeIMETHBIM Pe3yJIbTATaM OCBOCHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro o01ero
o0pa3zoBanmusi

ChopmupoBaHHOCTH 3HAHUN O MECTE M POJM OMOJIOTUU B CHCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUH COBPEMEHHOI
€CTEeCTBEHHOHAYYHOU KapTUHBI MHUPA, B IO3HAHUU 3aKOHOB MPUPOIBI U
pELIEHUN KU3HEHHO BAKHBIX COLUAIBbHO-3TUYECKHUX, SKOHOMUYECKHUX,
AKOJIOTHUECKHUX TIPOOJIEM YEIIOBEUYECTBA, & TAKKE B PEIICHUU BOTIPOCOB
palMoHaIbHOTO IPUPOAOIOIL30BAHNUS, B (POPMUPOBAHMH LIEHHOCTHOTO
OTHOLIEHUS K MPHUPOJIE, OOIIECTBY, YETIOBEKY; O BKJIaJIE€ POCCUMCKUX U

3apyOeKHBIX YIEHBIX — OMOJIOTOB B Pa3BUTUE OUOJIOTHH

Bnagenune cuctemolf 3HaHUM 00 OCHOBHBIX METOJaX HAy4YHOI'O
MO3HAHUS, UCIOJIB3YyEeMBIX B OMOJIOIMYECKHX HCCICAOBAHUSAX KHUBBIX
O0OBEKTOB M D3KOcHCTeM (ONUCAaHUE, W3MEpPEHUE, MPOBEACHHE
HaOIOJIEHNH); CIMOCOO0aMH BBISIBICHHWS W OIICHKHA aHTPOTOTEHHBIX
W3MEHEHUH B PUPOJIE.

YMeHHe BBIIBUTATh THIOTE3BI, MPOBEPATH UX SKCIIEPUMEHTATLHBIMHU
cpeacTBaMu, (GoOpMyIHMpys Ielb UCCIEJOBAaHUS, aHAJIU3UPOBATh
IIOJTy4EHHBIE PE3Y/IbTAThl U J1€J1aTh BHIBOJIBI.

BbIsiBIeHHE  3aBUCUMOCTH  MEXJy HCCIEAyeMbIMH BEJIMYMHAMU,
00BSICHEHUE TMOTYYEHHBIX PE3yJIbTaToOB U (HOPMYIHPOBAHUE BHIBOJIOB C

HCIIOJIb30BAHHUEM HAYYHBIX HOHHTHﬁ, TeopHﬁ 1 3aKOHOB

YMeHue BIageTh CHCTEMON OHONOTMYECKUX 3HAHUU, KOTOpAs
BKJIFOUAET: OCHOBOIIOJIATraloe OWONIOTUYECKUE TEPMHUHBI M TIOHSITHUS
(K¥3Hb, KJIETKa, TKaHb, OpraH, OPraHu3M, BHJI, TOMYJSIHMs, SKOCHCTEMA,
ouorieno3, Omocepa; Merabonm3M, TOMEOCTa3, KICTOYHBIH WMMYHHUTET,
OuocuHTe3 Oenka, OWONONUMEPBI, UCKPETHOCTh, CAMOPETYJIAL,
CaMOBOCIPOM3BE/ICHHE, HACJICJICTBEHHOCTD, H3MCHUHBOCTD,
SHEPro3aBUCUMOCTb, POCT U PA3BUTHE);

Ouosjoruueckue Teopuu: kiuerouHas Teopuss T. IlIBanna, M.
[Ineitnena, P. BupxoBa; KIOHAJIBHO-CEJEKTUBHOTO MMMYyHHTeTa Il
Opnux, N.1. MeuHnkoBa, XpOMOCOMHAasi TEOpUs HACIEICTBEHHOCTH T.
Moprana, 3akoH 3apojslinieBoro cxoiacrtsa K. bapa, sBomrornimoHHas

teopusi Y. JlapBuHa, CHUHTETHUYECKas TEOpHUS OIBOJIOLUHU, TEOPUS




antpornoreHe3a Y. JlapBuna; Teopusi OuoreoneHo3a B.H. Cykauépa;
yuenne H.W. BaBuioBa o meHTpax MHOTooOpasust M MPOHCXOXKAECHUSI
KylIbTYpHbIX pacrteHui, yueHune A.H. CesepuoBa o0 mnyTix u
HanpaBJIeHUsAX Boonuy, yueHue B.W. Bepnajackoro — o 6uocdepe);
3aKOHBI (eIMHO00pa3usl MOTOMKOB IEPBOI'0 MOKOJICHUS, PaCIeIUICHUS
IIPU3HAKOB, HE3aBUCUMOIO HacienoBaHUs Ipu3HakoB I. Mennens,
CLEIUICHHOTO HACJEJ0BaHUs NPU3HAKOB W HAPYILEHUS CLEIUICHUs
resoB T. Moprana; TOMOJOTMYECKHX PSIAOB B HACIEICTBEHHOU
n3MeHnunBocty H.M. BaBunoBa; reHernueckoro pasHoBecus JIx.
Xapnu u B. Baiinbepra; 3apogsimeBoro cxoactsa K. Bopa;
ouorenetnueckuii 3akoH J. ['exkenst, . Mromepa);

MIPUHLMIIBI (YUCTOTHI FaMET, KOMILJIEMEHTapHOCTH );

npaBwia (MuauMmyma lO. Jlubuxa, SKoJIOrHUecKol mUpaMuabl Yuced,
OMOMAaCChI U DHEPTHUHN);

runote3sl (koanepBatHoi A.W. Omnapuna, mepBUYHOro OysiapoHa JIXK.

Xonpeiina, mukpocdep C. Dokca, pudozuma T. Yek)

Vmenue peuiaTb IMOHWCKOBBIC OMOJIOrNYECKHE 3aJa4l, BBIABIIATH
NPUIUHHO-CJICACTBCHHBLIC CBA3U MCKIY HCCIICAYCMbIMU
OHOJIOTUYECKUMU O6’bCKTaMI/I, nponeccamMu W  ABJICHUSAMU; OCJIATb
BBIBOJIbI U IIPOTHO3bI HA OCHOBAHWHU MMOJTYUCHHBIX PE3YJILTATOB,

COCTaBJIATb T'CHOTHUIIMYCCKHUEC CXCMbl CKPCIOUBAHWA IJIA PA3HBIX THUIIOB
HacCJICAOBaHUA IMPU3HAKOB Yy OPraHM3MOB, COCTABJIATL CXCMbI IICPCHOCA

BEIIECTB U SHEPTUM B HIKOCUCTEMAX (LIEMH MUTAHUS, TUIIEBBIC CETH)

VYMmenue YCTaHAaBJIMBATb B3aNMOCBA3U MCKIAY CTPOCHUEM )51
(GYHKIMSMHU: OPTaHOMJOB, KIETOK pAa3HBIX TKaHEH, opraHamMu |
CUCTEMaMH OpraHOB Yy paCTCHI/II\/'I, JKUBOTHBIX W YCJIOBCKA, MCKIY
yTarmamMyu oOMeHa BCUICCTB, dTallaMHi KJICTOYHOI'O ITMKJIa U )KU3HCHHBIX
IMUKJIIOB OPraHU3MOB; dTallaMH 3M6pI/IOHaJ'H)HOl"O Ppa3sBUTHA; TCHOTUIIOM
u ¢enorunoM, ¢eHorunoMm © (GakTOpaMu Ccpeiabl  OOWUTaHUS;
MpoIieccaMy  SBOJIIOLWY;  ABIKYIIMMH ~ CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU Pa3JIMYHbIX 3KOCHUCTEM W TPUCTOCOOJICHUSIMU K HUM

OpraHnu3MOB

YMeHue BBIICSTh CYIIeCTBEHHBIEC TPU3HAKHU:

CTPOEHHUSI BUPYCOB, KJIETOK MPOKAPUOT U FYKAPHOT; OJTHOKIETOUYHBIX U
MHOTOKJIETOYHBIX OPTraHHW3MOB, BHUIOB, OMOTEOIIEHO30B, YKOCHUCTEM U
ouochepsl; CTPOCHHS OPraHOB M CHUCTEM OPTraHOB PAaCTCHHIA,
YKUBOTHBIX, YEJIOBEKA; MPOIECCOB JKU3HEACATEILHOCTH, TPOTEKAIOLIUX

B OpraHu3sMax paCTCHI/IfI, JKHUBOTHBIX H 4YCJIOBCKA, OHMOJIOTHYECKUX




mporeccoB: oOMeHa BemiecTB  (MeTabonu3Mm), UWHPOpPMALUU |
IpeBpallleHus] SHEPTruu, OpOKEHUs, aBTOTPOPHOIO U TeTepoTpoPHOTo
TUMOB MNHUTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meio3a,
ramMeTroreHesa, AMOpHOreHe3a, MOCTAIMOPHOHAIBLHOIO  Pa3BHUTHS,
Pa3sMHOXEHHUS, UHIUBHIyaTbHOTO PAa3BUTHs OpraHu3Ma (OHTOTeHe3a),
B3aUMOJCHCTBUSA T'€HOB, TE€TEPO3UCA; JEHUCTBUM MCKYCCTBEHHOI'O
otOopa, CTaOWIM3UPYIOIIETO, JBMXKYIIETO U  Pa3pbIBAIOIIETO
€CTECTBEHHOTO OTOOpa; aJIONATPUYECKOTO M CHMIATPHYECKOTO
BU000pa30BaHuUs; BIUSHUS JBIKYIIMX CHJI DBOJIOIMU HAa TeHO(OHT
MOMYJSILIMK; TPUCTIOCOOJIEHHOCTH OPraHu3MOB K cCpelae OOuTaHws,
YyepeJoBaHMsl HamnpaBlIeHUN HBOJIOLMHU; KpPYroBOpOTa BEIIECTB H

IIOTOKa SHEPIUr B SKOCUCTEMAX

ChopMupOBaHHOCTb YMEHHS BBIIEIATH CYLIECTBEHHBIC IPU3HAKU
BUPYCOB, KJIETOK IIPOKAapUOT U DYKAPUOT; OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OpPraHU3MOB, BHJOB, OMOT€OLICHO30B U IKOCHUCTEM;
0COOEHHOCTH MPOLIECCOB OOMEHA BEIIECTB M MPEBPAIIECHUS YHEPTUU B
KJIeTKe, (POTOCHHTE3a, IUIACTUYECKOIO0 M HHEPreTHYecKoro OoOMeHa,
XEMOCHHTE3a, MHUTO3a, MeEH03a, OIUIOAOTBOPEHUS, pAa3BUTHSA U
Pa3sMHOXEHHUS, UHIAUBHUIyaTbHOTO PAa3BUTHs OpraHu3Ma (OHTOTeHe3a),
60pbOBI 32 CyleCTBOBaHHE, ECTECTBEHHOI'O 0TOOPa, BU000pa30BaHus,
MPUCIIOCOOJICHHOCTH OPTaHM3MOB K cpelae OOWTaHWs, BIUSHUS
KOMIIOHEHTOB 3KOCHCTEM, aHTPOIIOI'€HHbIX U3MEHEHUH B 3KOCHCTEMAaX
CBOEM MECTHOCTH, KPYrOBOpOTa BEILECTB M IMPEBPALLEHUS 3HEPIUU B

ouocdepe

Ymenne UCTIOJIB30BATh COOTBETCTBYIOIIIHEC apryMEHTHI,
OMOJIOTUYECKYI0 TEPMHUHOJIOTHIO M CHUMBOJHUKY JUIS JOKa3aTeIbCTBA
poACTBa OPTraHU3MOB PA3HBIX CUCTEMATUUYCCKHUX TI'PYIII, B3aMMOCBA3U
OPraHW3MOB M CpeIbl OOWTaHWsS;, CJIMHCTBA YEJIOBCUCCKHX pac;
HEOOXOMMOCTH 3I0POBOT0 00pasa KU3HH, COXpaHEHUS pa3HOOOpa3us
BUJOB M SKOCHCTEM KaK YCIOBHS COCYIIECCTBOBAHHS TPHPOILI M

YCJIOBCUCCTBA

Vmenue KPpUTHUYCCKHN OLCHHBATH I/IH(l)OpMaI_II/IIO OHOJOrHYECKOro
COACPIKAaHUA;, HHTCPHPETUPOBATHL ITUUCCKUC ACIICKTbBI COBPCMCHHBIX
HCCIIeJOBaHUI B 6I/IOJ'IOFI/II/I, MCIHMINHC, 6I/IOTeXHOJ'IOFI/II/I;
paccMaTpuBaTh riao0anbHbIC OKOJOTHUYCCKHUC HpO6J’ICMLI
COBpPCMCHHOCTH, (I)OpMI/IpOBaTB IO OTHOIICHHIO K HHUM CO6CTBCHHYIO

IIO3HUIIHNIO




HEPEYEHD 3JIEMEHTOB COAEPXAHUSA, TIPOBEPAEMbIX HA
EI'D 11O BUOJIOI'MA

Kon

IIpoBepsieMblii 3J1eMEHT COAEP:KAHUS

buoinorus kak Hayka. JKuBble CUCTEMBI U UX U3YyUYECHHE

11

CoBpemeHnHast OuoNOrusi — KOMIUIEKCHass Hayka. buojormdeckue Hayku u
u3ydyaemble UMU mpobrembl. DyHIaMeHTaIbHbIE, IPUKIAIHBIE U TOUCKOBBIC
HAy4YHBIE UCCIIEIOBAHUS B OMOJIOTHH.

3HaueHue OMOJIOrUM B (OPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHON
kapTunbl mupa. [Ipodeccun, cBszanHble ¢ Ouosorueil. 3HaueHue OGMOIOrUU B
IIPAKTUYECKON JEATENBHOCTH YEJIOBEKa: MEIUIMHE, CEIbCKOM XO34HCTBE,

IIPOMBILUIEHHOCTH, OXpaHe IIPUPOLBI

1.2

1.3

JKuBble cucTembl Kak mpeameT wu3ydeHus Owuonoruu. CBOMCTBA KUBBIX
CHUCTEM: E€IMHCTBO XMMHMYECKOIO COCTaBa, JUCKPETHOCTH M LEJIOCTHOCTb,
CJIO’)KHOCTh U YIMOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPraHU3aLIHs,
CaMOBOCHIIPOM3BEACHUE, PA3IPAKUMOCTh, U3MEHUHBOCTb, POCT U PA3BUTHE.

YpOBHM OpraHM3alliy JKUBBIX CHCTEM: MOJEKYJISAPHBIA, KIETOYHBIN,
TKAaHEBBIM, OPraHU3MEHHbIA, MOMYJIALMOHHO-BUIOBOW, IKOCHUCTEMHBIN
(buoreoneHoTnueckuii), 6uochepHsii. [Iporeccrl, MPOUCXOAAIINE B KUBBIX
cucteMax. OCHOBHBIC MPU3HAKU KUBOTO. JKU3HB Kak (opMa CyIIeCTBOBAHUS

MaTcpuun

Metoael Ouonormyeckoil Hayku. HaOmioneHue, u3MepeHHe, SKCIEPUMEHT,
cucremMaTu3anus, MertaaHanu3. IloHsTHe O 3aBUCMMONH UM HE3aBHCUMOM
nepeMmeHHol. IImanupoBanme »skcnepuMeHTa. [loctaHOBKa M IpoBepka
runote3. Hynesas runoresa. [lonsitue BeIOOpkH U €€ jocToBepHOCTh. Pazopoc
B Ouomormueckux AaHHbIX. OIEHKa JOCTOBEPHOCTH  HOJIYYEHHBIX
pesyabraToB. llpuumHbl HMCKakeHHs pe3yibTaToOB 3KcrnepuMmeHTa. I[lonarue

CTaTUCTHYCCKOTI'O TECTA

Knerka kak Ouojoruyeckas cucremMa

2.1

Knerka — cTpyKTypHO-QYHKLIMOHaNbHAas €AMHUIA >KUBOro. Hcropus
oTKpbITHs KieTku. PaGotel P. I'yka, A. JleBenryka. Knerounas teopus (T.
[lIBann, M. Illneiinen, P. BupxoB). OCHOBHbIE MOJOKEHHUSI COBPEMEHHOM
KJIETOYHOU TEOPHUH.

Metoabl  MOJEKYISIpHOW W KIETOYHOH  OMOJIOTMH:  MHKPOCKOIIHS,
xpomarorpadus, anekTpodopes, METOJ{ MEYEHBIX aTOMOB,

middepeHranbHoe IeHTPUPYTHPOBaHNE, KYTbTUBUPOBAHUE KIIETOK

2.2

XUMHUYECKUH COCTaB KIETKU. Makpo-, MUKPO- U yJIbTPaMUKpPOdJIeMEeHThL. Boaa




n e€ polb KaKk pPACTBOPUTENS, pEareHTa, ydacTHE€ B CTPYKTYpHUPOBaHUU
KIETKH,  TeIUloperyiasuuu.  MuHepaiabHble — BEIECTBA  KIETKHM,  HX
Ouosiornyeckas poib. Pojb KATHOHOB ¥ @aHUOHOB B KIICTKE.

buonornueckue monumepbl. benku. AMHUHOKHCIOTHBIH COCTaB OENKOB.
CtpykTypbl OenkoBoi Mojekynbl. [lepBuunHas cTpykTypa Oenka, menTHaHas
CBs3b. BTOpuuHas, TpeTuuHas, YETBEPTUUHAs CTPYKTYpbl. JleHaTyparus.
CpoiictBa OenkoB. Kraccudukanus O6enkoB. buonornuyeckune ¢GyHKUUN
OEJIKOB.

VYraeBoasl. MoHOCaxapubl, TUcaxapuibl, OJIMTocaxapyuibl U MOJUCAXAPUIBbL.
O6mmit TUIaH cTpoeHusT W (PU3UKO-XMMHUUYECKHE CBOMCTBA YTJIEBOJOB.
buonorudeckue GyHKIUHU YIIIE€BOIOB.

Jlumuael. I'napodunbsHO-TUApOdOOHBIE cBOMcTBa. Knaccudukanus aunuaos.
Tpurmuuepunsl, pochonunuasl, BockH, crepouabl. buonornueckue QyHKIuMU
munugoB. OOmme cBoiicTBa OHONOrMYECKMX MeMOpaH — TEeKy4ecTb,
CIOCOOHOCTH K CaMO3aMbIKaHHIO, TTOJTYITPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JJHK n PHK. CtpoeHune HyKJIEMHOBBIX KHCIOT.
Hykneoruapl. Ilpunnun  xommiementapHoctu. IlpaBuno  Yapradda.
Crpykrypa JJTHK — nBoiiHas cnmpanb. MecToHaX0XIeHUE U OUOJIOTHYSCKUE
¢ynkunu JJHK. Buger PHK. @ynkuun PHK B kiretke.

Crpoenue monekyinsl AT®. Makpospruueckue cBs3d B Moisiekyine ATO.
buonornueckne ¢ynkmuu AT®D. BoccraHOBIEHHBIE TIEPEHOCUYUKH, UX
¢byuxnun B kietke. CexBenupoBanue J{HK.

CtpykTypHasi OHOJIOTHS: OMOXHUMHYECKHE U OMO(U3UIECKUE HCCIICIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpPbl OMOMOJIEKYII

2.3

Tunbel  knerok: sykapuoTndeckas M INpokapuoTuueckas. CTpyKTypHO-
(GyHKLIMOHAIbHbIE 00pa30BaHUs KIETKH.

Crpoenue npokapuoTuueckoi kinerku. Knetounas crenka 6akrepuit u apxeil.
OCOoOeHHOCTH CTPOEHHUS IeTepOTPOPHON M aBTOTPO(PHOM NMPOKAPUOTUUECKUX
KJIETOK. MecTO U poJib MPOKAPUOT B OMOLIEHO3aX.

Crpoenue 1 QyHKIIMOHUPOBAHHUE dYKapuOTHYECKON KeTKH. [InazmaTuueckas
MeMOpana (mnazmanemma). CTpykTypa IUIa3MaTU4ecKOd  MEMOpaHBI.
Tpancmopr BemiecTB uepe3 IUIA3MAaTHUECKyI0 MeMOpaHy: TacCHBHBIN
(muddy3us, odneruénnas quddysus), aKkTHBHBIN (IEPBUYHBIA U BTOPUYHBIN
aKTUBHBIN TpaHcnopT). llomynmponunaemocts MemOpaHbl. Paborta HaTpuii-
KaJMeBOr0 Hacoca. OHJIOLUWTO3: NHHOIUTO3, (aronnTo3. DK30IHUTO3.
Knerounas crenka. CtpykTypa U (QyHKIHUHM KJIETOYHOM CTEHKH pPACTCHH,
rpuboB.

Hurormazma. [{uto3oms. Ilutockener. JIBuxeHue mutoriazmMbl. OpraHoOU bl




kiIeTkd. OpHoMeMOpaHHbIE OPTaHOWIBl KJIETKU: HJOIIa3MaTh4ecKas CeTh
(OIIC), anmapar 'onbku, TH30COMBL, MX CTpOCHUE U (PyHKIMU. B3auMocBs3b
OJHOMEMOpaHHBIX  OpraHounoB  KjeTku. CTpoeHHe  TpaHysPHOTO
petukynyma. CuHTE3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX MEMOpaH.
I'magkuii (arpaHyssipHbIN) 3HJOMUIA3MaTUYECKUN peTHKyayM. CekpeTopHas
¢byuknus anmapata ['onbmxu. TpaHcmopT BewiecTB B KieTke. Bakyosiu
pacTuTenpHBIX KiIeToK. Kierounslii cok. Typrop.

ITomyaBTOHOMHBIE OPraHOUBI KJIETKU: MUTOXOHIPHH, IUTACTUBL.

Crpoenue u GyHKIIMA MUTOXOHAPHUHA M TacTu]. [lepBUUHBIC, BTOpUYHBIE U
CJIO)KHBIE  IUIACTHJBl  (POTOCHHTE3UPYIOLIMX JYKapHOT. XJIOPOILUIACTHI,
XPOMOIIIACTHI, JIECMKOIUIACTHI BBICIIMX PACTEHUH.

HememOpannble opraHounbl kieTku CTpoeHME M (YHKIMM HEMEMOpaHHBIX
OpPraHoMJIOB KJIETKH. Pubocombl. MukpoduiaameHTbl. MpllieuHble KIETKH.
MuxkpotpyOouku. Knerounsiii nentp. CTpoeHue U ABHIKEHHE XTYTHKOB U
pecHrdek. MUKpOTpyOOUKH ITUTOIUIA3MEL. L[eHTprob.

Snpo. O6onouka siapa, XpOMAaTUH, KapuoIia3Ma, SAPBIIIKY, UX CTPOSHUE U
¢bynkuuu. SnepHbiit 6enkoBblii MaTpuKC. [IpocTpaHCTBEHHOE PacIONIOKEHUE
XpoMOcOM B HHTEp(Da3HOM sipe. benku xpomaTuHa — TUCTOHBI.

Knerounsle BkmtoueHus. CpaBHUTENbHASI XapaKTEPUCTUKA KIETOK 3YKapHOT

(pacTuTeNnbHOM, KUBOTHOM, IPUOHOI)

2.4

AccHMWITSIIIAA ¥ JUCCUMIIISLIUS — IBE€ CTOPOHBI MeTaboimm3ma. Tumsl oOMeHa
BEIIECTB: aBTOTPOQHBINA U reTepoTpodHBIN. YdacThe KUCIOpoaa B 0OMEHHBIX
mporeccax. JHepreTuueckoe obecrieueHne KIeTKu: npeBpamieHue ATO B
oOMeHHBIX Tmporeccax. DepMEHTATUBHBIA XapaKTep peaKIil KIETOYHOTO
MeTabonmm3Ma. DepMeHTH, UX CTPOCHHE, CBOWCTBA M MEXaHW3M JICHCTBHS.
Kodepmentsl. Otnuuus (epMEeHTOB OT HEOPraHMYECKHX KaTalu3aToOpOB.
benku-aktuBatopel M OENKU-UHTHOUTOPHL.  3aBUCUMOCTb  CKOPOCTH
(hepMEeHTATUBHBIX PEAKIUil OT pa3InYHBIX (PAKTOPOB.

[IepBuuHBIi CHHTE3 OpraHUYeCKUxX BellecTB B Kierke. dorocuHre3. Poib
XJIOpOIIacTOB B mpouecce ¢orocunTe3a. CBeToBas W TeMHOBas (a3bl.
[IponykTUBHOCTH (hOTOCHHTE3a. Biinsinue pa3zinuyHbX (aKTOPOB Ha CKOPOCTb
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3A.

XeMOCHHTE3. Pa3znooOpa3zue OpraHU3MOB-XEMOCHHTETHUKOB:
HUTpUUIIpYIOIIHE OakTepuu, KeJle300aKTepu, cepoOakTepuu,
BOJIOPOJIHBIE OaKTepUH. 3HAYCHNUE XEMOCHHTE3A.

Anas’poOHble opraHusMmbl. Bunpl Opoxenus. IIponykTel OpokeHUS U HX
UCIIOJIb30BAaHNE YEJOBEKOM. AHA’pOOHBIE MHMKPOOPTaHU3MBbl KaK OOBEKTHI

OMOTEXHOJIOTHHU M BO30YyUTEIN OOJIE3HEH.




AnpoOHBbIe OpT'aHU3MBI. Oransl HHEPreTUYECKOro oOMeHa.
[MonroroBuTenbHbIM dTan. [uKOMM3 — OECKHUCIOPOIHOE pacIleIICHHe
TJTFOKO3BI.

buonornueckoe OKHUCJICHHUC, NJIHN KIICTOYHOC AbIXaHHC. Pomp MI/ITOXOHI[pI/Iﬁ B
mporeccax — OMOJOTMYECKOro  OKWCieHus.  Lluknmdeckwe — peakmuu.
OxucnurensHoe (dochopunupoBanue. IIpeumymiectBa a3’poOHOTO MyTH
oOMeHa BemlecTB Nepes aHadpoOHbIM. D(PPEKTUBHOCTH IHEPreTHUECKOIO

oOmMmeHa

2.5

Peakuuu marpuuHoro cuutesa. [IpUHLIMI KOMIIJIEMEHTApPHOCTH B PEAKIUSIX
MaTpUYHOTO  CHHTe3a. Peanmuzanus  HAcleACTBEHHOW  MHGOpMalMH.
I'enetnueckuii koj, ero cBorcTBa. TpaHckpuniusa — maTpuuHbii cuate3 PHK.
[IpyHUMNBI  TPAaHCKPUIILIMK: KOMIUIEMEHTApHOCTh, AHTUIAPAJIIEIBHOCTD,
acUMMETpUYHOCTh. TpaHciAuus u e€ sransl. Yuactue TpaHcnopTHseix PHK B
O6uocunrese 6enka. YcnoBus Ouocuntesa Oenka. KogupoBanue aMUHOKUCIIOT.
Ponbs pubocom B 6uocunTese Oenka.

Opranuzanys reHoMa y IPOKApUOT U ASyKapuoT. Perynsiuus akTHBHOCTH
reHoB y mpokapuot. ['unote3a omepona (®. XKakoO, XK. Mano). Perymsamus
O0OMEHHBIX TPOIIECCOB B KiIeTKe. KiieTouHbIi romeocTas.

Bupycsl — HekneTouHble (YOPMBI KU3HU B OOJHMraTHBIe mapa3uTel. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

BupycHsie 3a00eBanus genoBeka, )KUBOTHBIX, pacteHuit. CITNJ], COVID-19,

conuaJibHbIC U MCIUITMHCKUC HpO6J’I€MI)I

2.6

Knerounsiii mwkin, ero mepuoasl u perynsuua. HWatepdaza u  MuTO3.
Oco0eHHOCTH TpolIecCcoB, MpoTeKaromux B uHTepdase. IlogroroBka KieTku K
nenenuto. [IpecuHTeTHYeCKMii  (MIOCTMUTOTHYECKUIH), CHHTETHYCCKUU W
MMOCTCUHTETUYCCKUN (MTPEMUTOTHUECKHUI ) IEpUO bl UHTEP(A3HI.

Marpuunbiii cunre3 JHK — pemmmkanus. [lpunuunsr perumkaruu JIHK:
KOMIUIEMEHTAPHOCTh, IOJIYKOHCEPBATUBHBIA CHHTE3, AHTUIAPAJUIEIbHOCTD.
Mexanusm perukainuu JJHK. XpoMmocomsl. CTpoeHue xpomocoM. Tenomepsl
U TeroMmepasa. XpOMOCOMHBIH HAOOp KIETKH — KapuOTHN. JIMTUIOWIHBIA U
rarmiouHbIil Habopsl XpomocoM. ['omonoruynsie xpomocomsbl. [losoBbie
XPOMOCOMBI.

Jenenne kneTku — Muto3. CTaguu MUTO3a U IPOUCXOISALINE B HUX ITPOLIECCHI.
Tunel muto3a. Kapuoknses U nuTokuHes. bruonornueckoe 3HaueHre MUTO3a.
Perynsuuss mMuTOoTHMUECKOro IMKiIa KiIeTku. [Iporpammupyemasi KiieTouHas
rubesnp — anomnros.

(DYHKIII/IOHaHBHafl ICHOMHKaA

OpFaHI/ISM Kak OMoJ0oTHYecKas CUCTeEMA




3.1

OnHOKIIETOYHBIE,  KOJOHMAJIbHBIE,  MHOIOKJIETOYHBIE  OpPraHU3MbBl U
MHOT'OTKAQHEBbIE OPTraHU3MBI.

@opMBbI pa3MHOXKEHHSI OpPraHU3MOB: Oecronoe (BKJIIOYash BEreTaTHBHOE) H
nojioBoe. Buapl 0Gecnonoro pa3MHOXKEHHUS: IOYKOBAaHHE, CIOPYISALUS,
(dparMeHTaIus, KJIOHUPOBAHUE.

[TomoBoe paszmuoxenue. [lonoBbie KIE€TKH, WiauM rameTsl. Meio3. Craauun
Mmeno3a. [loBenenne xpomocoM B meno3ze. KpoccuHrosep. buonormdeckuit
CMBICII M€HO03a U IOJIOBOrO Ipouecca. Melo3 M ero MecTo B KU3HEHHOM
LUKJIE OPTAaHU3MOB.

[IpenzaponpimieBoe pazputue. ['amerorenes y suBOTHBIX. [[0J0BBIE KeJe3bI.
OOpa3oBaHue W pa3BUTHE MOJIOBBIX KiIeTOK. CrepmMaToreHe3 M OOTECHE3.
Crtpoenue mosoBbIX KieTOK. OIUIOZOTBOPEHHE U SMOPHOHAIBHOE pPa3BUTHE
KMBOTHBIX. ~ CHocoObl ~ OIJIOJOTBOPEHUs:  HApy)KHOE,  BHYTPEHHEE.
ITapTenorenes.

WunuBunyanbHOE pa3BUTHE OpraHu3MoB (oHToreHes). Craaum 3MOpuoreHesa
KMBOTHBIX (Ha mpumepe Jrymiku). JpoGmenwe. Tumsl apobieHus.
OcobOenHoctn  IpoOieHUs]  MJICKOMMTAIOMIMX.  3apOJBIIIEBbIE  JIUCTKH
(racTpymsims). 3akiajka OpPraHOB M TKaHEW M3 3apOJbIIIEBBIX JUCTKOB.
B3aumHOe BnHsHHE dYacTel pa3BHBAIOMICIOCS 3apojblma (IMOpHUOHAIBHAS
MHAYKUMS). 3akiajka IUlaHa CTPOEHUS JKMBOTHOIO  Kak — pe3yibTaT
HepapXU4ecKuX B3aUMOJCHCTBUN TeHOB. BrusHue Ha >MOpHOHaATBHOE
pa3BUTHE PA3TUYHBIX (AKTOPOB OKPYKAIOLIEH CPEIbl.

Poct u pasButne xuBoTHBIX. IlocTaomOpuoHanbHbll nepuon. Ilpsmoe u
HenpsiMoe pas3BuTHe. Pa3Butue ¢ Metamopdo3om y O€CO3BOHOYHBIX MU
IIO3BOHOYHBIX JKMBOTHBIX. bHONOrMueckoe 3Ha4yeHUE MPSIMOTO U HENPSIMOIO
pa3BUTHA, HX pAclpoCTpaHEHWE B NpuUpoje. Tumbsl pocTa KUBOTHBIX.
@akTOppl  pEryasiluM  pOCTa  KUBOTHBIX W 4enoBeka. Cranun
NOCTAMOPHOHAIBHOIO pa3BUTHS Y JKUBOTHBIX M 4ejoBeka. [lepuojsl
OHTOT'€HE3a YEJIOBEKA.

PasmuHoxenue u paszputue pacreHuil. ['ameroput u cnopodur. Meiioz B
KU3HEHHOM 1wmKiIe pacteHuit. OOpa3oBaHWe CHoOp B Ipolecce Melosa.
I'ametorenes y pacteHuidl. OIUIOJOTBOPEHME M Pa3BUTHE PACTUTENIBHBIX
opraHu3moB. J[BOWHOE  OIUIONOTBOPEHME y  LBETKOBBIX  PACTCHUM.
OOpa3zoBaHre M pa3BUTHE CEMEHU. MeXaHU3Mbl PEryisliid OHTOreHe3a y

pacTeHuM 1 KUBOTHBIX

3.2

I/ICTOpI/Iﬂ CTAHOBJICHUA W Pa3BUTHA TCHCTHUKU KaK HAYKH. OCHOBHEBIE
reHeTHYECKUE TTOHATHSI U CUMBOJIBL. I OMOJIOTHYHEBIE XPpOMOCOMBI, aJlJICJIbHBIC

I'CHBI, aJIbTCPHATUBHBLIC IIPHU3HAKU, }IOMHHaHTHBIﬁ n peuecanHHﬁ IMPU3HAK,




TOMO3UT0Ta, TE€TePO3UroTa, YUCTasl JWHUS, THOPHUIBI, T€HOTHUII, ()EHOTHIL
OCHOBHBIE METOJIbI TE€HETHKH: THOPUIOJOTHUECKUM, ITUTOJIOTUYECKU,

MOJIEKYJIIPHO-TEHETUYECKUI

3.3

Monorubpunnoe ckpemuBanue. IlepBerii 3akoH MeHgens — 3aKOH
eauHoo0pa3us TuOpHUI0B MEpPBOTO MOKoyieHus. llpaBuiio goMUHUpPOBaHMUS.
Bropoii 3akon MeHnaens — 3aK0oH paciierieHus: npu3HakoB. Lluronornueckue
OCHOBBI MOHOTHOPHIHOTO CKpEIIUBaHUs. [ UITOTE3a YNCTOTHI TaMeT.
Ananusupyroniee ckpeniuBaHue. 1IpoMexyTOUHBIN XapaKkTep HacIeIOBAHMS.
Pacuiennenue npu3HakoB MPU HEMOIHOM JOMUHHUPOBAHUU.

JlurunbpuaHoe ckpenmBanue. Tpetnii 3akoH MeHensi — 3aKOH HE3aBUCUMOTO
HacjlenoBaHUs Npu3HakoB. lluTomornyeckue OCHOBBI  TUTHOPUIAHOTO
CKpELIMBaHMUS.

CuerieHHoe HacnenoBaHue npusHakoB. Paborer T. Moprana. CueruieHHOE
HACJIEIOBAHUE T€HOB, HAPYLIEHHUE CLEIUICHHUS MEXIY F€HaMHu. XpOMOCOMHas
TEeOpHsl HACIEACTBEHHOCTH.

I'eneruka nosia. XpoMOCOMHBIH MEXaHU3M OIPEAENICHUs 0J1a. AyTOCOMBI U
[I0JIOBBIE XPOMOCOMBI. ['OMOTaMeTHbIN U reTepOraMeTHhIN NoJl. ['eHeTnueckas
CTPYKTypa MOJIOBBIX XpoMocoM. HaciienoBaHue npu3HAKOB, CLEIJIEHHBIX C
MOJIOM.

['enoTun kak nenoctHas cucrtema. [lnenoTponus — MHOKECTBEHHOE JIEHCTBUE
reHa. MHOXXECTBEHHBIM ajienu3M. B3anmoneicTBre HeayuleNbHbIX T€HOB.

KommemenrapHocts. Onuctas. [onumepus

3.4

BzanmopeiictBue reHotmna W cpenbl mpu  (pOopMHUpPOBaHUM  (PEHOTHIIA.
N3menunBoCTh ipr3HaKoOB. KauecTBeHHBIE M KOJIMYECTBEHHBIC MMPU3HAKU. Buib
M3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACJIEICTBEHHASI.

MoaudukanmonHas  u3MeH4YMBOCTh. Pomb  cpeasl B hopMupoBaHUM
MOoIU(UKAIMOHHON n3MeHYnBOCTH. Hopma peakiu npusHaka. BapuarmoHHbIin
psan u BapuanmoHHas kpuBas (B. Moranncen). CBoiicTBa MOIU(pUKAIMOHHON
W3MEHYHMBOCTH.

I'enoTunuyeckass M3MeH4YMBOCTh. (CBOMCTBA T€HOTUIIMYECKOM W3MEHYMBOCTH.
Bupl reHOTUITYECKON M3MEHUYMBOCTH: KOMOMHATUBHAS, MyTAI[HOHHASI.
KomOuHatuBHAasE W3MEHYMBOCTh. Meii03 W TMOJOBOM TpOIECC — OCHOBA
KOMOWHATUBHOM M3MEHYMBOCTH. Poib KOMOWHATMBHONM W3MEHUYMBOCTU B
CO3JTAaHWY TEHETUYECKOT0 Pa3HOOOpasusl B TIpeieiax OTHOTO BHIA.

MyTanoHHass W3MEHYMBOCTh. BHIbI MyTalnuid: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbIE W HMHIYLMPOBAaHHbIE MyTalMu. SlaepHble U
nuToIUIa3Marndeckue myraru. CoMaTHYeCKre W TOJIOBbIe MyTalud. [IpudrHb

BO3HUKHOBCHUSA MYTaIII/Ifl. MYTaFeHI)I U HUX BIJIWAHUC Ha OpPraHu3MBbl.




3aKOHOMEPHOCTH MYTALIMOHHOIO TpOoLEcca. 3aKOH TOMOJIOTMUYECKHUX PSAZOB B
HaciencTBeHHo n3MenunBocty (H.M. BaBuioB). BHesnepHas n3aMeHYMBOCTh

1 HaCJICACTBCHHOCTD

3.5

Kapuotun uyenoseka. MexayHapoaHas NporpamMma HCCIENOBaHUA T€HOMA
yejaoBeKa. MeToabl H3y4eHMS TEHETHMKH YEJIOBEKA: TI'€HEaIOrMYeCKUi,
OJIN3HELIOBLIN, IIUTOTCHETHYIECKHIA, MOMYJISIIUOHHO-CTATUCTUYECKUIA,
MOJIeKyIIsIpHO-TeHeTHUecknii.  CoBpeMEHHOE  OmpelefieHHe  T'eHOTHIIA:
MOJHOT€HOMHOE CEKBEHHPOBAHHWE, TE€HOTUIIMPOBAHUE, B TOM YHUCJIE C
nomotnpio [1[P-ananu3a. HacnencrBennsie 3a00neBanus 4eIoOBeKa. | eHHbIE U
XPOMOCOMHBIE 0OJIE3HU  YeJIOBEKA. bonesnn ¢ HaCJIECTBEHHOM
MPEAPACTIONOKEHHOCTHIO. 3HadeHne MEIUITMHCKON TeHETUKH B
MPEIOTBPAILICHUN W  JICUEHUH TEHETHMUYECKHUX 3a00JIeBaHUN  4YellOBEKa.

CTBOIOBBIC KIICTKU

3.6

JlomecTukanys U CelaeKuus. 3apoXKICHUE CEIEKIMH M TOMECTHKAlUU. YUYCHHE
H.M. BaBwiioBa 0 LEHTpax MNpPOUCXOXKAEHHS M MHOrooOpaszusi KYJIbTYPHBIX
pactenuii. Ponb cenekuimy B CO34aHUM COPTOB PACTEHUN U MOPOJ JKUBOTHBIX.
Coprt, nmopona, mWTaMM. 3aKOH TOMOJIOTMYECKHUX pPSAAOB B HACJIEICTBEHHOU
m3MeHunBocTy H.W. BaBuioBa, ero 3Ha4eHue s CENEKITMOHHON paboTEhI.
Metoabl ceneKIMOHHON paboTel. McKyccTBeHHBIH OTOOp: MacCOBBIA H
WHIVWBUYaIbHBIA. DTanmbl KOMOWHAIMOHHOM  cenekuuu. McnbeiTanue
MpOU3BOAUTENIEH MO MOTOMCTBY. OTOOp MO I€HOTUIly C MOMOIIBIO OLEHKH
(dbeHoTHIa MOTOMCTBA ¥ OTOOP IO TEHOTHITY C oMotIbio aHanmm3a JTHK.
HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ  CEJEKIUMOHHON  paboThl.
PanmnanvOHHBIN M XMMHMYECKHMH MyTareHe3 KaKk MCTOYHUK MyTalMi y
KYJIBTYpHBIX (hOpPM OpraHn3MoB. Mcronap30BaHHE TEeHOMHOT'O PEAAKTUPOBAHUS
u MeTonoB pekoMOMHaHTHRIX JIHK mms monmydeHws: mcxogHOro marepuaia
JUISL CEJICKLIUU.

[Nommyyenne nonumionnos. BuytpuBuiosas rubpunusaiys. biuskopoacTBeHHOE
CKpelMBaHue, WX MHOpUIUHT. Hepo/cTBEHHOE CKpeIMBaHKe, WX ayTOPUJIIHT.
I'ereposuc u ero npuunHsl. McnonezoBanue reteposuca B cenekunu. OTnanéHHast
rubpuamzanys. [Ipeononenue Gecruioauss MEKXBHIOBBIX TMOPUAOB. JlOCTHKEHMS

CCIICKIIMHA paCTCHI/Iﬁ U XKXMBOTHBIX

3.7

OOBEKThbI, HCHONb3yeMble B OHMOTEXHOJOIMH, — KIETOYHbIE W TKAaHEBbIC
KyJIbTYypbl, =~ MHUKPOOPIaHHU3MbI, = HMX  XapakTepucTUKa. TpaauunoHHas
OMOTEeXHOJOTUA: XJeOoneueHne, MOIyuYeHHE KHUCIOMOJIOYHBIX IPOIYKTOB,
BUHOzAEIHE. Mukpobuonorundeckuii cuuTe3. OOBEKTHI MHUKPOOHOJIOTHUECKHX
texHojoruit.  [IpousBomcTtBO  Oeika, aMHMHOKHUCIOT W BUTAMHHOB.

HckyccTBEHHOE  OIUIONOTBOpPEHUE. PekoHCTpykIMsag ~ AMLIEKIETOK U




KIIOHUPOBAHUE KUBOTHBIX. MeTOI TPaHCIUIAHTALMHU SIAEP KIIETOK.

XpoMOCOMHAsi W TIe€HHas WHXeHepusa. VCKyCCTBEHHBI CHHTE3 TIe€Ha U
KOHCTpyHpoBanue pexkomOmHaHTHRIX JIHK. JlocTmkeHuss W TepCreKTUBHI
XpPOMOCOMHOW M TEHHOW WHXEHEepHH. MeAUIMHCKUE OHOTEXHOJIOTHH.

Hcnonp30Banne CTBOMOBBIX KIETOK

Cucrema u MHOFOO6paSI/Ie OpPraHn4eCKoOro Mupa

4.1

buonornueckoe  pasHooOpasue  opranuzmoB. CoBpeMeHHas  cHcTeMa
opraamyeckoro mupa. IlpuHiuner krnaccudukamuu opraHu3MoB. OCHOBHBIE
CHUCTEMAaTUYECKHE TPYIIIBI OPraHU3MOB.

Oco0eHHOCTH CTPOCHUS U KU3HEAESITEIbHOCTU OJHOKIETOYHBIX OpPraHU3MOB.
bakrepun, apxeu, OFHOKIETOYHBIE TPHUOBI, OJHOKJIETOYHBIE BOIOPOCIH,
npyrue npotuctsl. KonoHuanbHble opraHu3Mbl. [IBUKEHHE OIHOKIETOYHBIX
OpraHu3mMoB:  aME0OMJIHOE, JKI'YTHMKOBO€, pECHHYHOe. 3ammra y
OJTHOKJIETOYHBIX ~ OpPraHu3MoB.  Pa3ipakuMocTh Yy  OJHOKIETOYHBIX

OpraHHU3MOB. Takcucer

4.2

MHOrokjaeTouHble  pacTeHus. B3auMocBsi3b 4YacTeil MHOTOKJIETOYHOTO
opranuzMa. TkaHM, OpraHbl M CHUCTEMbl OPraHOB MHOTOKJIETOYHOIO
opranuzMa. OpraHu3m Kak eauHoe 1enoe. Tkanu pacrenuil. Tumsl
pacTUTENbHBIX  TKaHeW: oOpa3oBaTenbHasi, TMOKPOBHAs, MPOBOJILALA,
OCHOBHasA, MexaHuueckas. OcOOEHHOCTH  CTpOeHHus, QYHKUUH |

PAaCIOJIOKCHUA TKaHEeW B opraHax paCTCHI/Iﬁ

4.3

BereratuBHble UM reHepaTUBHBIE OpraHsl pacTeHUN. (DyHKIMM OpPraHoB U
cucteMm opraHoB. Kapkac pacteHuil. J[BUK€eHHE MHOTOKJIETOYHBIX PAaCTEHUI:
Tponu3Mbl U HacTuM. [lornomenne BOpl, YIIEKHUCIOrO ra3a U MUHEPaIbHBIX
BemiecTB pacrteHusmu. Jlpixanuwe pacrenuii. [Juddysus razos uepes
IIOBEPXHOCTh KJIETKH. TpaHCHOpPTHBIE CHUCTEMBl pacTeHHW. BeineneHue y
pacTeHuil. 3amuTa y MHOTOKJIETOYHBIX pacteHud. Kyrukyna. Cpencrsa
MAaCCUBHOM M XMMHUUYECKOM 3amuThl. OUTOHITNILI.

Pa3gpaxuMocTh U perynsnus y Opranu3MoB. Pa3ipakuMoCTh U perymsiuus y

MHOTI'OKJICTOYHBIX paCTeHHﬁ. PocrtoBrie BCIICCTBA U UX 3HAYCHUC

4.5

MHOroOKJIeTOUYHEIE >KHBOTHBIE. B3amMOCBSI3bp dYacTeli MHOTOKJIIETOYHOTO
opranu3ma. TKaHM, OpraHbl W CHCTEMbl OpPraHOB MHOTOKJIETOYHOTO
opranu3ma. Opranu3m kKak eauHoe Iienoe. ['omeocras. TkaHW KUBOTHBIX U
yejloBeKa. TUMBl JKUBOTHBIX TKaHEHW: OSINTENHaIbHAasA, COECIMHUTENIbHAS,
MbIleyHasi, HepBHas. OCOOEHHOCTH CTpOCHHS, (DYHKIUN M PacCHONOKEHUS

TKaHEH B OopraHax KMBOTHBIX U YCJIOBCKA

4.6

OpraHm U CHUCTCMbI OpPraHoB JXHWBOTHBLIX. q)}/HKIII/II/I OpraHOB M CHCTEM




opraHoB. Omopa Tena opranu3MoB. CkeneTbl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KMBOTHBIX. HapyxHblli 1 BHyTpeHHuU# ckeneT. CTpoeHue u
THUIIBI COCTMHEHUS KOCTEH.

JIBr>keHME MHOTOKJIETOYHBIX JKMBOTHBIX. IIuTanune xuBOTHBIX. IluTaHue
MO3BOHOYHBIX KMBOTHBIX. JlpIxaHue IKUBOTHBIX. KOXXHOE JbIXaHUE.
’KabGepHoe u n€rouyHoe nbpIXaHUE.

JIpixaHre MO3BOHOYHBIX >KHBOTHBIX. DBOIIOINMOHHOE YCIOKHEHUE CTPOCHHS
JNErKUX TO3BOHOYHBIX JKMBOTHBIX. JIpIXaTenpHas CUCTEMa YEJIOBEKA.
MexaHu3M BEHTWISIUMM JIETKUX Yy NTUL U MICKONUTArOUMX. TpaHcrnopT
BEIIECTB y OPraHU3MOB. TpaHCIOPT BEHIECTB Yy KUBOTHBIX. KpoBeHOCHast
cucteMa U e€ opranbl. KpoBeHOCHass cucTeMa MO3BOHOYHBIX KHUBOTHBIX.
Kpyru  kpoBooOpaiieHus.  DBONIOIMOHHBIE  YCIOXKHEHHS  CTPOSHUS
KPOBEHOCHOU CHCTEMbI TO3BOHOYHBIX KUBOTHBIX. Bhl/ieNieHne y OpraHnu3MoOB.
Boigenenune y xuBoTHbIX. CoOKparuTenbHble Bakyoigu. OpraHbl BBIACICHHUS.
CBsi3b MOJOCTH TEJMAa C KPOBEHOCHOM U BBIACIUTENBHOM CHCTEMaMHU.
Boigenenue y MO3BOHOYHBIX JKUBOTHBIX. 3allldTa Yy MHOTOKJIETOYHBIX
KUBOTHBIX. [IOKpOBBI U UX TPOU3BOIHBIE.

Pasgpaxxumocte M perymsauus y  OpraHmsMoB. PasgpaxxuMocts  y
OJTHOKJIETOYHBIX OpPraHu3MoB. Takcuchl. Pa3zgpakuMocTe W peryisiuus y
MHOTOKJIETOYHBIX pacTeHU. POCTOBBIEC BEMIECTBA M UX 3HAYCHHE.

HepBuas cucrema wu pediekTopHas peryasiiuds Yy MHOTOKJIETOYHBIX
KUBOTHBIX. HepBHasg cuctema m €€ oTnenbl. DBOIIOLIUOHHOE YCIOKHEHHE
CTPOCHHUS HEPBHOW CUCTEMBI Y )KUBOTHBIX.

Pa3zpaborka anroputmoB u mporpamm st 3GPeKTUBHON (HYHKIHOHATBHOM
aHHOTallMd  T€HOMOB, TPAHCKPUNTOMOB, MPOTEOMOB, METab0OJIOMOB

MUKPOOPraHnu3mMoB, paCTeHHﬁ, JKHMBOTHBIX M YCJIOBCKaA

OpFaHH3M YCJIOBCKA U €TI0 3JO0POBLE

5.1

Opranbl W CHCTEMBl OpPraHoB 4ejoBeka. OTaenbl TOJOBHOIO MO3ra
MMO3BOHOYHBIX XHMBOTHBIX. Pediekc u pediexkropHas ayra. besycioBHble u
ycinoBHbIe peduiekchl. ['ymopanbHas peryisius W JHIOKPUHHAs CHCTEMa
KUBOTHBIX M 4YesoBeka. JKene3bl 3HAOKPUHHOM CHCTEMBbl M HUX TOPMOHBI.
JlelictBue TOpPMOHOB. B3aMMOCBS3b HEPBHONM M JHIAOKPUHHOW CHCTEM.
l'umortanamo-runoduzapHas cucrema. Pedrnexc u peduekTopHas ayra.

besycnoBHble U ycI0BHBIE PedIeKCh

5.2

3ammra opranuszMa ot OonesHeil. IMMmyHHast cuctema uenoBeka. KieTouHblit
U TYMOPaJIbHBII IMMYHUTET. Bpoka€HHBIN, IpHoOpeTéHHBIN crienupuIecKuit
UMMYyHHUTET. Teopusi KIOHAJIbHO-CENIEKTUBHOIO uMMyHuTteta (I1.Opnux,

®.M.bepuer, C.ToneraBa). BocnanurtesibHble OTBETHI OpraHu3sMoB. Poib




BpO)KI[éHHOFO HMMYHHUTCTA B Pa3BUTUN CUCTCMHBIX 3a00JIeBaHUI

5.3

KposeHocHas cucrema u €€ opranbl. Cepilie, KpOBEHOCHBIE COCYZbl U KPOBb.

Kpyru xpoBooOpamienus. Pabora cepana u e€ perymsius

5.4

Ipixanne uyenoBeka. Juddy3us ra3oB dYepe3 MOBEPXHOCTh  KIIETKH.
JlpixaTenbHasgs cucTteMa 4esioBeKa. JlpixatenbHas MNOBEPXHOCTh. Perymsums

nbixanus. J{prxaTenpHbie 00bEMBI

5.5

[TumeBapurenbHas cucreMa yenoBeka. OTaesbl MUILEBAPUTENIBHOTO TPAKTA.
[ImmeBapurenpHple  Kene3bl. BHYTPHUIIOIOCTHOE W BHYTPHUKIETOYHOE

MUIIEBapEHNE

5.6

IlokpoBbl M ux mnpousBoaHble. Opranbl BblaeneHus. [louku. Ctpoenue u
¢byHkMoHUpoBaHue HedpoHa. DuubTpanus, cekpeuus U oOpaTHOE
BCAaChIBAaHUE KaK MEXaHM3Mbl pabOThl OpraHoB BblieneHus. OOpa3oBaHue

MOYH Yy YCJIOBECKA

5.7

HBI/I)KGHI/IG genoBeKka: MplmeyHas cucreMa. CkeneTHhIS MBIIINBI 1 UX pa60Ta.

CtpoeHue U TUITBI COEAUHEHHS KOCTEM

Teopus 3Bomtounu. Pazsutue »u3Hu Ha 3emiie

6.1

OpomoniionHast Teopusi Y. [lapBuna. [lpeamocbulku  BO3HHUKHOBEHUS
napsuHu3Ma. JKu3Hb 1 HaydHas aearenbHocTs Y. JlapBuHa.

JIBMIKYIIME CHUJIIbI 3BOJIOLMH BUAOB 110 Y. J[apBUHY (BBICOKAasi HHTEHCUBHOCTh
pa3sMHOXEHHs OpraHU3MOB, HAcJIeJICTBEHHas W3MEHYMBOCTh, Oopbba 3a
CYIIECTBOBAHUE, €CTECTBEHHBIH U UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunreTnueckoil Teopun sBomouuu (CTD). HelitpanbHas
Teopust HBoitonH. COBpeMEHHas »JBOJIOLMOHHAs Ouosiorus. 3HaueHHE
HBOJIIOLMOHHON TEOpUH B (POPMUPOBAHMM €CTECTBEHHO-HAYYHOW KapTHHBI

Mupa

6.2

[lonmynsiuyst kKak ayeMeHTapHas equHHUIA 3BOOLMH. COBPEMEHHBIE METOABI
OLIEHKM T€HETHYECKOro pazHooOpas3ust M CTPYKTYphl nomyisiuid. V3mMeHnenue
reHooH/]a MOMYJIALMN KaK 3JEMEHTApHOE 3BOJIIOLIMOHHOE SIBJICHUE. 3aKOH
reHerudeckoro paHosecus J[x. Xapau, B. BaiinGepra.

OneMeHTapHble (PaKTOphl (IBWKYIIME CHUJIBI) JBOJIOIUH. MyTaIllMOHHBIN
npouecc. KomOunatuBHas wu3MeHuUuBOCTh. [Ipeilip reHoB — ciiyyaiiHble
HEHANpPaBJIEHHbIE W3MEHEHMS 4YacTOT ajjieled B MNOomyasiusax. OQgext
ocHoBaTens.  Murpanuu.  M3onsums — momynsuuii:  reorpaduyeckas
(mpocTpaHcTBeHHas ), Orojoruueckas (pernpoayKTUBHas).

EcrectBennplii oTOOp — HampaBistomuid ¢dakTop dSBoonud. DPopMbl
€CTECTBEHHOI0 0TOOpa: JABWXKYLIMHM, CTAaOWIN3UPYIOIUH, pa3pbIBAIOLIMMA

(nu3pyntuBHbIi). [TonoBoit 0TOOD.




[IpucnocoOiIeHHOCTh  OPraHM3MOB  Kak  pe3ylbTaT  MHUKPOIBOJIIOLIUU.
Bo3nukHOBeHHE  mpHcrocoOneHuit y  opraHuzMoB.  ApoMopho3el U
UIA0AJaNTaluu. IIpumepst MPUCIIOCOOICHUIA y OpraHu3MOB.
OTHOCHTENBHOCTD MPUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero xpurtepuum u CTpykTypa. BumooOpa3zoBaHue Kak pe3yiabTaT
MUKpO3BOIIOIUH. M3omsamus — kimoueBoil paxtop BunooOpazoBanus. [lytu u
CIIOCOOBI BH1000pa30BaHMS: aJIONaTPUIECKOE (reorpaduyeckoe),
CUMITaTPUYECKOE  (IKOJIOTHYECKOE), «MTHOBEHHOE»  (TIOJIUTLIOWIN3AIINS,
rudpuau3anyst). JurenbHOCTh HBOIIOIMOHHBIX IPOLIECCOB.

Mexanu3mbl HOpMUPOBAHUS OMOJIOTHUECKOTO PA3HOOOpa3Hsl.

Posnb 3BOIIOIIMOHHON OMOI0rUK B pa3pabOTKe HayYHBIX METO/I0B COXPaHEHHUS
O6unopazHooOpazus. MUKpPOIBOIOLUS M KOABOIIOIMS MAPa3UTOB U UX XO35EB.
MexaHu3mbl (OPMHUPOBAHHUS YCTOMUMBOCTH K AHTHOMOTHMKAM M CIIOCOOBI

00pBOBI C HEl

6.3

Metoabl  u3ydeHus ~ MakposBoirouuu. [lanmeoHTonormyeckue  MeTOJbI
u3yueHust spomonuu. Ilepexoanbie (GopMbl M (UIOTEHETUYECKHE PsIbI
OpPTraHU3MOB.

buoreorpaduyeckne metoapl u3ydeHus somonuu. CpaBHeHHE (IOPBHI H
(dbayHBI MaTepUKOB U OCTPOBOB. broreorpaduueckue obnactu 3emin. Buapl-
SHJIEMUKHU M PEITUKTHL

DOMOPHOTIOTHYECKUE W CPABHUTEIEHO-MOP(OJIOTHUECKAE METOJbI H3YyUeHHUS
9BOJIIOLIMU. ['eHeTHYecKue MeXaHU3Mbl 3BOJIIOLUM OHTOIEHE3a W TOSBIICHUS
HBOJIIOIMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W aHAJIOTUYHBIE OpraHbI.
PymumentapHble opraHel M aTaBU3MBL.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHYECKHEe M MaTeMaTHYeCKhe METOAbl M3Y4YeHHs]  HBOJIIOLMH.
I'omonoruunsie T'CHBI. CoBpemeHHbIe METO/IbI MOCTPOCHUS
(UIOreHETHUECKUX JIEPEBBEB.

XPOMOCOMHBIE MYTAIMH U YBOJIIOLINUS T€HOMOB.

OOme 3akOHOMEpHOCTH (IpaBuia) 3BoonUU. HeoOpaTUMOCTh IBOIIOIUH.

A,Z[aHTI/IBHaH paauanus. HepaBHOMepHOCTB TEMIIOB 3BOJIFOITUHA

6.4

Hayunple runore3bl NPOUCXOXKICHHA KHM3HM Ha 3emie. AOuoreHes u
naHcriepmus.  JloHaydyHble — NpeACTaBICHUS O  3aPOXKICHUU  KHU3HH
(kpeannoHu3M). I'mnore3a IOCTOSHHOTO CaMO3apOXKIACHUS JKU3HU U €€
onpoepxkenue omnbitamu  ®. Pemu, JI. Cnammanunanu, JI.  Ilactepa.
[IponcxoXaeHne KU3HU U aCTPOOUOIIOTHSL.

OcHoBHbIE JTaIlbI HEOPraHUYECKOU JBOJIIOLIUN. IInanerapnas
(reoyornyeckasi) SBOJIONUA. XUMHUYECKass HBOJIONUSA. AOMOTEHHBIN CHUHTE3

opraHuyeckux BemniecTB u3 Heopranmdeckux. OnbiT C. Mumepa u I'. HOpu.




OOpa3zoBanue mnonumepoB U3 MoHoMepoB. KoauepBaTHas rumnoreza A.U.
Onapuna, runoreza mnepBudHoro OymeboHa JIk. XonjeiHa, TeHETHYECKas
runore3a . Mémrepa. Pubosumer (T. Yek) u rumorte3a «vmpa PHK» V.
Iun6epra. ®opmupoBaHre MEMOPaH U BOSHUKHOBEHUE MPOTOKIIETKH.
Hctopus 3emnu u MeToasl €€ u3ydeHus. Mickonaemble OpraHnyecKre OCTaTKH.
I'eoxpononorust u e€ meronbl. OTHOCUTEIbHAS U a0CONTIOTHASE T€OXPOHOJIOTHS.
['eoxpoHooruyueckas mKkasia: S0HbI, 3pbl, HEPUOBIL, STTOXH.

HauaneHble »Tambl opraHuyeckoil »Bojtonuu. [losiBlIeHWME W 3BOJOIUSA
MEepBBIX KIETOK. OBodIOIUS MeTabonu3ma. Bo3HUKHOBEHHE TMEpBBIX
skocucteM. CoBpeMeHHble MUKpPOOHBIE OMOIUIEHKM KaK aHajor MEpBBIX Ha
3emite coobmectB. CTpoMaTonuThl. [IpokapuoThl U 3yKapUOTHI.
[IpoucxoxaeHne 3ykapuoT (CUMOUOreHe3). DBOIIOIMOHHOE POUCXOXKIEHUE
BHUpYycOB. IIponcxokIeHne MHOTOKJIETOYHBIX OpraHW3MOB. Bo3HUKHOBEHUE
OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE ATalbl 3BOJNIONMU BHICIIMX pacTeHuil. OcHOBHbIE apoMop(do3bl
pacreHui. Beixon pacrenuit Ha cymy. [losiBieHHME CIIOPOBBIX PAcCTECHUR M
3aBoeBaHHe MMM cymH. CeMeHHble pacTeHus. [IponcxoxaeHHe IBETKOBBIX
pacTeHun.

OCHOBHBIE 3Tambl 3BOJIOLUU XUBOTHOTO Mupa. OCHOBHbBIE apoMOpP(O3bI
KUBOTHbIX. Bennckas ¢ayna. KemOpuiickuii B3pplIB  — TOSIBIECHUE
coBpeMeHHbIX TumnoB. IlepBbie xopaoBble kHBOTHblE. JKH3HB B BOJE.
OBomronus  NO3BOHOYHBIX. [Ipoucxoxnaenne ampubOuit U penTHINM.
[IpoucxoxneHnne MIEKONMUTAOMMX W OTUL. [IpUHOMI — KJIIOYEBOrO
apomopdo3za. OcBoeHre OECMO3BOHOYHBIMH M TMO3BOHOYHBIMU KUBOTHBIMHU
CYILIN.

PazButne xu3HM Ha 3emie MO ’paM M MEpHOJIaM: apxel, MPOTEepO30H,
nmajeo30i, Me3030i, KaiiHo30M. OOmas xapakTepuUCTHKa KiuMara |
reoJIOTHYeCKUX npoueccoB. IlosBieHne n pacuBeT XapaKTEPHbIX OPraHU3MOB.
VYraeobpazoBaHue: €ro yCJIOBHA U BIMSHUE HA T'a30BbI COCTaB aTMOC(EpHI.
MaccoBble BBIMHUpPAHHS — JKOJIOTMUECKHE KpU3MChl Ipouuioro. Ilpuumzsl u
CJIEJICTBUSI MAacCOBBIX BbIMHpaHuN. COBpPEMEHHBIN HKOJIOTMYECKUN KpHU3HC,

€ro 0CO0OEHHOCTH

6.5

Pazgensl u 3amaum antponosiorur. Metonsl anTpomnojorud. CTaHOBICHUE
MpEACTaBICHUN O MPOUCXOXKJICHUH uenoBeka. COBpEeMEHHbIE Hay4yHBIC
TEOPHH.

CXoCTBO YeJIoBeKa C KUBOTHEIMH. CHCTEMaTHYECKOE IOJIOKEHUE YeJIOBEKa.
CBuaeTeNbCcTBA CXOJICTBA YEJIOBEKAa C JKMBOTHBIMH: CPaBHUTEIHHO-

MOpP(OJIOTHIECKHUE, AMOPHOTIOTUYECKHE, (hU3HOTIOTO-OMOXUMHUUYECKHE,




noseneHueckne. OTaMuMs YeIoBEKa OT >KUBOTHBIX. [IpsmMoxoknenue u
KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJOBHOIO MO3ra U BTOPOI
CUTHAJIbHOW CUCTEMBI.

JBrkyme cuibl ((akTopbl) aHTPONOreHe3a: OMOJIOTHYECKHEe, COIMAbHBIC.
CooTHolieHne OMOIOrMYECKUX U COLUAIBHBIX (DaKTOPOB B aHTPOIIOTEHESE.
OCHOBHBIE CTaJUU AHTPOIOreHE3a. ABCTPAJONHUTEKH — JBYHOTHE MPEIKU
monen. YemoBek ymenslid, IEPBbIE M3TOTOBIEHUS OpyAud Tpyna. Yenosek
MPSMOXOJIAIINNA W TIEPBBIM BBIXOJ Jrojel 3a mpenensl Adpuku. YUemosek
reiaenp0eprckuii — oOmuUi MPeIoK HeaHIepTaIbCKOTO YEJIOBEKa U YeJIOBEeKa
pa3zymHoro. YenoBek HeaHAEPTAIbCKUI KaK BUJI JIOJIEH XOJOAHOTO KJIMMAaTa.
YenoBek pa3yMHBI COBPEMEHHOI'O THIIA, JEHUCOBCKUI YEJIOBEK, OCBOCHME
KOHTHHEHTOB 3a npeaenamu AQpUKH.

DBOJIIOLIUS COBPEMEHHOr0 4yesioBeka. EcTecTBeHHBIN OTOOp B MOMyNSALUAX
yenoBeka. MyTaluuMoHHBIH mnpounecc u  noiauMopdusm. IlomymnsunoHHbIE
BOJIHBI, Apei¢ TeHoB, murpauus U <«3(QQGeKT OCHOBATEIs» B MOIMYJISALUAX
COBPEMEHHOI'0 Y€JIOBEKa.

UYenoseueckue pacel. Ilomsatue o pace. bombmme pachl: eBponeouaHas
(eBpasmiickasi), aBCTpajO-HErpoujHAas (dPKBAaTOpUAIbHAsA), MOHTOJOUIHAS
(a3maTcko-aMepuKaHCcKas). Bpems v myTu paccesieHus: 4eloBeKa IO IJIaHeTe.
EnunctBo dyenmoBeueckux pac. HayuHas HecOCTOSITENBHOCTb —pacu3Ma.
[Iprcnoco0IeHHOCTh YeIoBeKa K pPa3HbIM YCIOBHSIM OKPYKAIOLIEH Cpenbl.
Bnusnue reorpaduyeckoil cpenbl U Apeiida TeHOB Ha MOPQOJIOTHUI0 U

(bU3HOIOTHIO YeTIOBeKa

OKOCUCTEMEI U MNpUcCymue MM 3aKOHOMECPHOCTH

7.1

Pa3nensl u 3agaun sxonorun. CBsI3b 3KOJIOTUH C IPYTUMH HayKaMU.
Metoast skonorun. IloneBbie HaOMIOAEHUS. DKCIIEPUMEHTHI B JKOJOTHH:
MPUPOJHBIE W JabopaTopHble. MoaenupoBaHUE B DKOJIOTHH. MOHHTOPUHT

OKPY’KaIOIIIEH CpPeJIbl: TOKATBHBIN, PETHOHAIBHBIN U TJI00ATBHBIN

7.2

Dxonorudeckue (paxTopbl U 3aKOHOMEPHOCTH MX JaercTBus. Kiaccudukamms
IKOJIOTUYECKHX (hAaKTOPOB: aOMOTHYECKHE, OMOTHYECKHE, AHTPOIOTCHHBIE.
OOmue 3aKOHOMEPHOCTH JeicTBUsI 3Kojorndeckux ¢akropoB. IIpasuio
munuMmyma (K. HInpenrens, 0. JIu6ux). TonepaHTHOCTb. DBpUOHOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnyeckue ¢aktopsl. CBeT kak sKkojoruueckuil akrop. JleiicTtBue
pa3HBIX YYAaCTKOB COJIHEYHOT'O CIIEKTpPa Ha OPraHu3Mbl. JKOJIOTMYECKHE
IPYIIBl PACTEHUHA M KUBOTHBIX 10 OTHOIICHUIO K cBeTy. CHUrHayibHas poJb
ceera. POTONEPUOAU3M.

Temmneparypa kak okojormueckuii ¢akrop. JlelicTBue Temmeparypsl Ha




7.3

opranu3msl. [IoMKMIOTEpMHBIE U TOMOHOTEPMHBIE OpPTraHU3MbI. DBPUTEPMHBIE
U CTEHOTEPMHBIE OPTaHU3MBI.

Braxnocts kak skojormdeckuil Qakrop. Ilpucmocobnenuss pacteHuil K
MoJyIep KaHuI0 BOAHOTO Oananca. Kiaccudukamms pacTeHUi M0 OTHOLICHHUIO K
BoJie. [Iprcnoco6ieHust )KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKHMMA.

Cpenbl oOWTaHUS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYILIHAs, IMOYBEHHAas,
riyOMHHas TMOANOYBEHHAsl, BHYTpUOpPraHu3MeHHas. OU3NKO-XUMHYECKUE
O0COOCHHOCTH Ccpel oOuTaHusi opraHu3MoB. [IpucrocoOieHnss OpraHu3MOB K
KM3HU B Pa3HbIX CPENaX.

buonornueckue putmbl. BHemHue W BHYTpeHHHE pPUTMBI. CyTOYHBIE U
rOANYHbIe  PUTMBL.  [IpHCIIOCOOIEHHOCT ~ OPraHU3MOB K  CE30HHBIM
VU3MEHEHHUSAM YCIIOBHUH JKNU3HHU.

Xuznennole ¢opmbl opraHuzMoB. [loHATHe o0 JKU3HEHHOH (opme.
Xuznennole GopMBl pacTeHUIl: JepeBbs, KYCTApHUKH, KyCTapHUYKH,
MHOTOJIETHUE TpPaBbl, OJHOJIETHHE TpaBbl. JKHW3HEHHBIE (OPMBI KUBOTHBIX:
THJIPOOMOHTHI, T€OOMOHTHI, a3pOOHOHTH. OCOOEHHOCTH CTpOeHHsS M oOpasza
KU3HU.

buotndeckue GaxTopsl. Buibl OMOTHYECKNX B3aMMOACHUCTBUI: KOHKYPEHIIHS,
XHITHAYECTBO, CHUMOMO3 ® ero ¢opwmbel. [lapasutusm, Koomepanus,
MYTYaJu3M, KOMMEHCAJIN3M (KBapTUpAHTCTBO, HaxJIEOHUYECTBO).
Herpoduueckue BzaumoaeiicTBus (Tonuueckue, popudeckue, Gpadbpruyeckue).
3HaueHne OMOTHYECKHX B3aWMOJAEUCTBUMN JJIs CYLIECTBOBAHMSI OPTaHU3MOB B

cpene ooutanus. [IpMHIMI KOHKYPEHTHOTO UCKITIOYEHUS

DKoJoru4ecKue XapaKTePUCTHKU MOMYJISILIUH. Homymsimust KaK
Ouosiornyeckas cucrema. Poillb  HEONHOPOIHOCTH cpenbl, (U3NIECKUX
OappepoB M OCOOCHHOCTEH  OmoJIorMM  BHUIOB B  (DOPMHPOBAHHH
IIPOCTPAHCTBEHHON  CTPYKTypbl — nomyisiuuid. OCHOBHBIE — IIOKa3aTelu
MOMYJISIIMKA: YHUCIECHHOCTD, IIJIOTHOCTh, BO3PACTHAs M IIOJOBas CTPYKTYpa,
POKIAEMOCTB, IPUPOCT, TEMII POCTA, CMEPTHOCTDb, MUTPALIMSL.

OKosorudeckas CTpykTypa nomyiasiuuu. OLeHKa 4MCIEHHOCTU MOIYJIALUU.
JluHaMuKa MOIYJISLUYU U €€ peryisiiys. buoTuyeckuil OTeHIUa MOIYJISALUH.
MonenupoBanue JUHaAMUKU rnonyiasuud. KpuBele pocTa 4YHMCIEHHOCTH
nonynsiuuy. Kpusble BboKUBaHMS. Perynsiys 4ucieHHOCTH NOMyJIsSUui: poib
(akTOpOB, 3aBHCAIIMX W HE 3aBUCAIIUX OT IUIOTHOCTH. JKOJIOTUYECKHE
cTpareruu BUI0B (I- u K-ctparerumn).

[lonsatue 00 sKkonoruueckod Hume Buga. Mectoobutanue. MHoromepHas
MoJienb dkosnorndeckor Humm Jx.M. XatunHncona. Pazmepsl 3K010rnyecKkoi

HHUIIIN. HOTeHHI/IaHBHaﬂ " p€aln30BaHHAsd HUIIH.




Bun kak cucrema mnonynauuii. Apeansl BUJIOB. BUIIBI M MX KU3HEHHbBIE
cTparerud. 3aKOHOMEPHOCTM TOBEACHUS M  MHUIpalUid  KUBOTHBIX.

buonorunyeckue nHBa3UKU YYKCPOJAHBIX BUIOB

7.4

CoobmecTBa oOpranu3MoB. buomeno3 u ero crTpykrypa. CBs3u MeEXIy
OopraHm3MaMu B OHOIIEHO3e. DKOCHUCTEMa Kak OTKpeiTas cuctema (A.Jx.
Tencnu). OyHKIMOHATIBHBIE OJIOKH OPraHU3MOB B 3KOCHCTEME: MPOAYLIEHTHI,
KOHCYMEHTBI, peyleHThl. Tpoduueckue ypoBHU. Tpoduueckue Henu U CeTH.
Abuotuueckue 610ku skocucteM. [TouBsl U uibl B 3kocucteMax. Kpyrosopor
BEIIECTB U MMOTOK SHEPTUU B IKOCHCTEME.

OcHOBHBIE  TOKa3aTelu  JKOCHCTEMBL.  buomacca W MpOIyKIus.
DKOJOrH4ecKre MUPaMUIbl YUCes, OMOMACChI U DHEPTHH.

HanpasneHHble 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cyKlieccud. [lepBuuHbIe 1
BTOPUYHBIE CYKLECCMM W HX NPUYMHBL. AHTpPOINOI€HHBbIE BO3JCHCTBUSA Ha
cykueccun. KimmakcHoe coobmectBo.  buopasnooOpasue M moigHOTa
KPYTOBOPOTa BEILIECTB — OCHOBA YCTONUMBOCTH COOOIIIECTB.

IIpuponHbie 3KOCcHCTEMBI. AHTPOIIOT€HHBIE 3KOCHUCTEMBL. ATpO3KOCHCTEMA.
ArponieHo3.  Paznuumsg  MeXIy  aHTPONOI€HHBIMH U NPUPOJHBIMU
9KOCUCTEMAMH.

VYp6oskocucrtembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [ opoackas
dnopa u dayna. CuHaHTpOmH3aIMsA TOPOACKOH (ayHbl. bronorudeckoe u
XO35IICTBEHHOE 3HAaYEHUEe arpo3KoCUCTEM u ypOO3KOCUCTEM.
3aKOHOMEPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aMMOJICHCTBUI OpPraHU3MOB B
HKOCUCTEMAX.

[lepeHoc 2HEpruM U  BEIIECTB MEXAY CMEXHBIMH 3KOCHCTEMaMHU.
YCTOWYMBOCTh  OpPraHW3MOB, TONYJAIMA W JIKOCHCTEM B  YCIOBHUSX

CCTCCTBCHHLIX U aHTPOIIOI'CHHBIX BO3JICICTBUI

7.5

buocdepa — oOmermmanerapHas o0ojouka 3eMiu, Tl CYIMIECTBYET WU
cymecTBoBana xu3Hb. Yuenue B.M. Bepnanckoro o 6umocdepe. O6nactu
ouocdepsl u e€ cocta. XKuBoe BemiecTBo Onochepsl 1 ero PyHKITHH.
3aKOHOMEPHOCTH CyIIecTBOBaHUs Onocdepbl. OcoOeHHOCTH Onochepsl Kak
robankHOM  dKOocUCTeMbl. J[MHaAMu4eckoe paBHOBecue B Ouocdepe.
KpyroBopotsl BemecTB U OHOreoOXMMHYECKHE IUKIBI (Yriepojaa, as3oTa).
PutmudHOCTS siBeHUl B 6nocdepe.

3onanpHOCTh OMOcheprl. [lonstTre o Omome. OCHOBHBIE OHWOMBI CYIIU:
TYHJpa, XBOWHBIE Jileca, CMEIIAHHBIE W IIUPOKOJIMCTBEHHBIC Jieca, CTEIH,
CaBaHHbBI, IyCTBIHM, TPONHUYECKHE  Jieca, BBICOKOTOphs.  Kummar,
PaCTUTENbHBINA U )KUBOTHBIA MUP OMOMOB CYIIIH.

CrpykTypa 1 (yHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOT0 MOTEHIMaja 1




OonochepHbIX QyHKIIHHA

7.6

OKOJIOTMYECKHE KPHU3UChl M MX IpUYMHBL. Bo3xpelicTBue uenoBeka Ha
ouoctepy. 3arps3HeHHEe BO3AYIIHOW cpeanl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJHOM cpenpl. OxpaHa BOJAHBIX pecypcoB. Paspyimienue mnoussl. Oxpana
IIOYBEHHBIX pecypcoB. M3MeHenune knumara.

AHTpONOreHHOE BO3JCHCTBUE HAa PACTUTENbHBIM W >KUBOTHBIA Mup. OxpaHa
PACTUTENBLHOTO U XKUBOTHOTO MUpa. OCHOBHbIE MPUHIMIIBI OXPaHbl PUPOIBL.
Kpacuapie xHuru. Ocobo oxpansemsbie npupognbsie Tepputopuu (OOIIT).
Boranunueckue caapl ¥ 300J0THYECKUE TTAPKU.

OCHOBHBIE NPUHIMINBI YCTOWYMBOIO Pa3BUTHS YEJIOBEUECTBA W IPHUPOIBI.
PanmonanbHoe  MPHUPOAONONB30BAaHWE M COXpaHEHHE OMOJOTrHYEeCKOTro

pa3zHooOpaszus 3eMiun




