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MOSCHUTEJIbBHASA 3AIINCKA

[Iporpamma mo yueOGHOMY mpeameTy "buomnorus" (mamee - Ouonorus) Ha
ypOBHE cpeqHero obimiero oOpa3oBaHus pa3pabotaHa Ha ocHOBe dDenepaibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpaszoBanuu B Poccuiickoit denepamnumy,
OI'OC COO, Konuenuuu mpenojaBanus ydeOHOro mnpeamera «buomorus» u
OCHOBHBIX MOJIOKEHHM (eiepaabHoil paboueil mporpaMmbl BOCITUTAHUS.

VYueOnniit npeamer «buonorus» yriy6néaHoro ypoBHs uizydenust (10-11
KJIACChI) SIBJISIETCS OJJHUM W3 KOMIIOHEHTOB IpeaMeTHON obnactu «EcTecTBeHHO-
HayuHble mpeaMeTb». CoriacHo mnonoxkenusMm PIOC COO mnpoduiibHbIE
yueOHbIe MPEeIMEThl, U3yyaeMble Ha YIIIYOJIEHHOM YpOBHE, SIBJISIOTCS CIIOCOOOM
muddepeHman  0OOy4eHUsT Ha YpPOBHE CpEJHEro ooOiiero oOpa3oBaHUs U
IPU3BaHbl OOCCICYHUTHh IMPEEMCTBEHHOCTh MEXKJIYy OCHOBHBIM OOIIMM, CPEIHHUM
o0muM, cpeHUM MpodheCCHOHATBHBIM U BBICIIUM 00pa3oBaHHeM. B To ke Bpems
KOKIBIM M3 JTUX Y4eOHBIX MPEAMETOB JOJDKEH ObITh OpPHEHTHPOBAaH Ha
IPHOPUTETHOE PEIICHUE 00pa30BaTEIbHBIX, BOCIHUTATEIBHBIX M Pa3BHUBAIOIINX
3a/ay, CBS3aHHBIX C MNpOQOpUEHTAUUEd O00yYaroluXcsi W CTUMYJIUPOBAHUEM
MHTEpECca K KOHKPETHOM 00JIacTW Hay4HOT'O 3HaHHUS, CBA3aHHOIO C OMOJIOTHEH,
MEIULIMHOM, SKOJIOTHUEN, TICUXOJIOTUEHN, CIIOPTOM WJIM BOCHHBIM JIEJIOM.

[Tporpamma no ydeOHOMYy npenmery "buosnorusa" na€r mpeacTraBieHHE O
Henu M 3ajavyax M3ydeHus ydeOHoro mnpeamera «buonorus» Ha yriayOia€HHOM
YPOBHE, OlpeesaeT o0s3aTeabHOe (MHBAPUAHTHOE) MIPEAMETHOE COACPKAHUE, €ro
CTPYKTYPUpOBaHHE MO pas3fejiaM M TeMaM, paclpeaesieHne Mo Kiaccam,
PEKOMEHyeT MOCIeA0BATEIbHOCTh H3y4Y€HUs YYeOHOro marepuana ¢ y4E€ToM
MEXKIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTHKH YYEOHOTO TpoIiecca,
BO3pPacCTHBIX OCOOEHHOCTe oOywatomuxcsi. B mnporpamme mno Ouonoruu
peanu30BaH MPUHINAN TPEEMCTBEHHOCTH C HW3YYCHHEM OWOJIOTMH Ha YypOBHE
OCHOBHOro  o0miero oOpa3oBaHusi, Onaromapss 4YeMy MPOCMAaTPUBAETCS
HAIpaBJICHHOCTh HA  MOCJIEAYIOLIEEe pa3BUTUE OUOJIOTMYECKUX  3HAHWI,
OpHEHTHUPOBAHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PECHHUS,
AKOJIOTUYECKOTO MBIIUICHUS, TMPEACTABICHUN O 370pOBOM 00pasze JKW3HU, Ha
BOCIIUTAaHUE OEPEeKHOTO0 OTHOIICHUS K OKpYyKaromeld mnpupomHoit cpeae. B
nporpaMme MO OHOJIOTHH TaKKe IMOKa3aHbl BO3MOXKHOCTH Y4YeOHOTO mpeaMeTa
«buonorusiy B peammsamuu  TpeboBanuii PIOC COO kK TUTAHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM W TMPEIMETHBIM pe3ylbTaTaM OOy4YeHHS U B
¢bopMUpPOBAaHUM OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEIILHOW  JIEATEIHLHOCTH
oOy4Jarommxcss MO OCBOCHHIO COJEpKaHUS OHOJOTUYECKOro 0Opa3oBaHMs Ha
YPOBHE CpeIHEeT0 0011ero oopa3oBaHus.

VYuebnniii npenmer «buonorus» Ha ypoBHE cpeaHEro o0mero oopa3oBaHUs
3aBepiiaeT OuoJorMYeckoe oOpa3oBaHME B IIKOJIE W OPUCHTUPOBAH Ha
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paciidpeHue U yriayOieHue 3HaHMi OOydYaroIIMXCsi O >KMBOM MpUPOJE, OCHOBAaX
MOJICKYJISIPHOM ¥ KIJIETOYHOW OWOJIOTHHU, SMOPHOJIOTUUA W OHOJOTUU Pa3BUTHS,
TeHETUKH, CEIEKIUHN, OMOTEXHOIOT MU, IBOJIIOLIMOHHOTO YUE€HHUS U IKOJIOTUH.

N3yuyenne yuebHOro mnpeamera «buosorus» Ha YIriIyOJE€HHOM YpOBHE
OPUEHTHPOBAHO HA MOJArOTOBKY OOYyYaIOLIMXCS K IMOCJIEAYIOIIEMY IOJIYyYEHHUIO
Ouoyornyeckoro  o0Opa3oBaHMsl B By3aX W OpraHu3alMUsaX  CPEIHETo
npodeccronanbHoro odpazoBanus. OCHOBY €ro COAepkKaHUsl COCTABIISAET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU  HU3YYEHUU  OO0Yy4YaIOIIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHUYECKUX PA3JEJI0B OMOJOTHUA HAa YPOBHE OCHOBHOTO
obmrero obpazoBanmsi, B 10—11 kiaccax 3Tu 3HaHUS TONy4YaroT pa3BuThe. Tak,
pacHIMpeHbl W YriIyOJieHbl OHMOJOTrMYecKHWe 3HAHUA O PACTEHMSIX, >KUBOTHBIX,
rpubax, OakTepusX, OpraHW3ME YeJIOBeKa, OOIUX 3aKOHOMEPHOCTSX IKU3HHU,
JOTIOJIHUTEIHHO BKITIOYCHBI OMOIOTHYECKHUEe CBEICHUS MPUKIIAIHOTO U TIOMCKOBOTO
XapakTepa, KOTOPbIE MOKHO HCIOJIb30BaTh KaK OPUEHTUPHI IS TOCIETYIOUIETO
BbIOOpa mpodeccuu. Bo3mokHa Takxke HMHTErpamus OUMOJIOrMYECKUX 3HAHMM C
COOTBETCTBYIOIIMMHU 3HAHUSMH, TMOJYYCHHBIMH OOYUYAIOIUMUCS TpPH H3yYCHHUH
(Gu3KKU, XUMUHU, Teorpaduu U MaTEMaTHKU.

CrpykTypa mnporpammbl 1o y4yeOHOMY mnpenmery "buonorua" otpaxkaet
CHUCTEMHO-YPOBHEBBIH M OSBOJIOIUOHHBIN TMOAXOABI K M3YYCHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTepPHBIC JJIs1 JKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3allu, IBOJIIOIIMK OPraHUYECKOI0 MHpa Ha 3eMJle,
COXpaHeHHus1 OHMOJIOTMYECKOro pa3HooOpa3usi 1uiaHeTsl. Tak, B 10 kmacce
U3YYaloTCs OCHOBBI MOJIEKYJISIPHOM W KJIETOYHOW OWMOJOTHH, IMOPHOJOTHH U
OMONOTHH Pa3BUTHUS, TEHETUKU M CENEKINH, OMOTEXHOJOTUU M CHUHTETHUYECKON
OMOJIOTUH, AKTyaIM3UPYIOTCS 3HaHUA OO0ydarlIUXcs MO OOTaHUKE, 300JI0THH,
aHatomuu, (usnonorun uenoBeka. B 11 kimacce wu3yyaroTcs 3BOJIIOLHMOHHOE
y4eHHUE, OCHOBBI IKOJIOTUHU U YUeHHE 0 Ouocdepe.

VYueOnpiii mnpeamer «buonorus» mpu3BaH ~ 00ECHEYUTH  OCBOCHHE
00yJaroMMHCs OMOJIOTUYECKUX TEOPUHN U 3aKOHOB, HJIEH, MPUHIIUIIOB U MPABUJ,
JIEXKAIIKNX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUU O
CTPOEHWH, MHOTO00pa3uu W OCOOCHHOCTSAX KJIETKH, OpraHu3Ma, TIOMYJISIIH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHIKEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAHUSAX B OMOJIOTHH, MPUKIAIHBIX aClleKTax OMOJOrHYecKuX 3HaHuM. s
pa3BUTUS U TOJACpKaHUS HHTepeca OO0yyaroumxcs K OHOJOTMH Hapsiay co
3HAYUTENbHBIM 00bEMOM TEOPETHUECKOI0 MaTepHalia B COAEPKAHUU MPOTPAMMBI
o OMOJIOTHUU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEW CTAHOBJICHUS M Pa3BUTHS
TOW WM MHOM oOjacTh OHMOJOTHH, BKJIAJOM OTEUECTBEHHBIX M 3apyOeKHBIX
y4€HBIX B pEUICHHE BaKHEHIIMX OMOJIOIrMYECKHUX U 3KOJOTHUYECKUX POOIIeM.
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Lenb uzydenus: yueOHoro npenmera «buonorus» Ha yriryO1EHHOM YpOBHE —
OBJIQZICHHME  OOYYalOUIMMHCS  3HAHUSAMU O  CTPYKTYpHO-(QYHKIIMOHAJIbHOU
OpraHM3allMi JKUBBIX CHCTEM pa3HOTO paHra W MpUOOpEeTeHHuEe YMEHUM
UCIIOJIb30BaTh 3TH 3HAHUS B (POPMHUPOBAHUU MHTEpeca K ONpeAeaEéHHONW 00JacTH
npodeccoHanbHON NEeATeNbHOCTH, CBSI3aHHOM C OWOJIOTHEH, WM K BBIOOPY
y4eOHOTO 3aBe/IeHUs JIJIsl IPOJOJIKEHUST OMOJIOrMUYeCKOro 00pa3oBaHusl.

JloctiwkeHue 1enu  u3ydeHuss ydyeOHoro mnpenmera «buomorus» Ha
yrayOiaEéHHOM YpOBHE 00€CIIEYMBACTCS PEIICHUEM CIICIYIOIINX 3a/1a4:

OCBOCHHE O0YYArOUIUMUCS CHUCTEMbl OMOJOTMYECKHX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIUAX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IpaBUJIaX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MUPA; O
CTPOEHUH, MHOrooOpa3uu U OCOOEHHOCTSX OHUOJOTrMYECKUX CHUCTEM (KJIEeTKa,
OpraHu3M, MONyJslus, BUA, OMOTreoleHos3, ouocdepa); 0 BbIIAIOMIUXCS OTKPBITUIX
Y COBPEMEHHBIX HCCIIEIOBAaHUSAX B OMOJIOTHUY;

O3HAaKOMJIEHHME OOy4YalolMUXCsi € METOJaMM TIO3HaHUS >KUBOM MPUPOJBIL:
UCCJIeIOBATEIbCKUMH  METOJaMU  OMOJOTHYECKMX HayK (MOJIEKYJISpHOH W
KJICTOYHOH Ouosornu, HSMOPHOJIOTHU W OWOJIOTUM PAa3BUTHUS, TEHETHKU W
CeJeKUUU, OWOTEeXHOJIOTMM M CHUHTETUYECKOM OWOJIOTHH, MaJe€OHTOJIOTHUH,
9KOJIOTMH);  METOAAMH  CaMOCTOSITEIbBHOIO  TPOBEJIEHUS  OMOJOTMYECKHUX
UCCIEIOBAaHUM B Jlabopatopud W B mpupojae (HaOIOAeHUE, U3MEPECHUE,
AKCIIEPUMEHT, MOJIEIMPOBAHUE);

OBJIaJICHHE OOYYAIOUIMMHUCS yYMEHHMSMHU: CaMOCTOATEIbHO  HaXOIWTh,
aHAJIM3UPOBAaTh M HCIOJb30BaTh OHUOJOTMYECKYI0 HH(POPMALIMIO; TOJb30BATHCS
OMOJIOTMYECKOM TEPMUHOJIOTMEH M CUMBOJIMKOM; YCTAaHaBIMBATH CBA3b MEXIY
pa3BUTHEM OHOJOTHM ¥ COLMAIHHO-PKOHOMHUYECKHMMHU W OKOJOTHYECKHUMHU
npoOiieMaM 4eJI0BEYECTBA; OLEHHUBATH IOCJIEACTBHS CBOEU JESATENBHOCTH IO
OTHONICHUIO K OKPYKAIOIIEH TPUPOAHONU cpenie, COOCTBEHHOMY 3J0POBBIO H
3I0POBBIO0  OKPYXKAIOIIUX  JIIOACH; OOOCHOBBIBATH M COOJIOJATH  MEPHI
npodUIaKTUKY MH(EKIIMOHHBIX 3a00JeBaHUM, MpaBWiia TOBEICHUS B MPUPOAE U
obecrnieueHus: OE30MACHOCTH COOCTBEHHOM KU3HENEATENbHOCTH B UPE3BBIUYAMHBIX
CUTyallUsiX ~MPUPOJAHOTO UM TEXHOTEHHOTO XapakTepa; XapaKTepu30BaTh
COBpEMEHHBIEC HAyYHBIE OTKPBITHS B 00JIaCTH OMOJIOTHH;

pa3BUTHE Y O0yYaIOUIMXCA WHTEIJICKTYabHBIX U TBOPUYECKHUX CIOCOOHOCTEH
B TpollecCeé 3HAKOMCTBA C BBIIAIOIIMMUCA OTKPBITHSIMH M COBPEMEHHBIMHU
UCCIIEJOBAHUAMU B OHOJIOTHH, pPEIIaeMbIMH €10 MpoOJIeMaMH, METOAOJIOTHeH
OMOJIOrMYECKOro UCCIIE/IOBaHMUS, IPOBECHHUS HKCHEPUMEHTAIbHBIX
UCCIIEJOBAHUMN, pelIeHUs] OMOJIOTUYECKUX 3a/1a4, MOJEIUPOBaHUS OMOIOTUYECKUX
00BEKTOB U TIPOIIECCOB;
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BOCIIUTaHUE Y OOYYArONIMXCS IIEHHOCTHOTO OTHOIICHUS K KUBOW MPHUPOJIE B
IIEJIOM U K OTJENbHBIM €€ 00BEKTaM U SBJICHUSIM; (OPMUPOBAHNE IKOJIOTUUECKOH,
TeHETUYECKOM TPaMOTHOCTH, OOIIeH KyJIbTYyphl TOBEJACHUS B TPHUPOJE;
WHTETpallii €CTeCTBEHHO-HAYyYHBIX 3HAHUM;

npuoOpeTeHre  OO0y4yalolmMMUCS ~ KOMIETEHTHOCTH B pallMOHAIHHOM
IPUPOAOIIONIH30BaHUN (COONIOJICHUE TPaBWII TOBEJACHUS B TPHUPOAE, OXPaHBI
BUJIOB, 9KOCHCTEM, OMOCGhephl), COXpaHEHUU COOCTBEHHOI'O 3/I0POBBSI U 3/I0POBbS
OKpYXXaromux Jrojaed  (cobmrogeHuss Mep nOporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0E30MaCHOCTH KU3HEAEATENbHOCTH B YPE3BBIYAWHBIX CUTYyAIHUIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUM U YMEHUH B MTOBCEHEBHOM KU3HU;

CO3/laHMe  YyCJIOBHMA  JUIS  OCO3HAHHOTO  BBIOOpa  OOYYAIOUTUMHUCS
VHIUBUAYaTbHON oOpa3zoBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
noclieymneMy MnpodecCuoOHaIbHOMY CaMOOIPECIICHUI0, B COOTBETCTBUU C
WHIVMBUIYaTbHBIMU HHTEPECAMH M IMTOTPEOHOCTSIMH PETrHOHA.

OO11iee YnCI0 YacoB, OTBEICHHBIX HA U3y4Y€HHE OMOJIOTHMU Ha YTiayOJIeHHOM
YpOBHE cpeliHero ooiiero oopa3zoBanus, coctaiser 204 gaca: B 10 kiacce — 102
yaca (3 Jaca B Hefieno), B 11 kimacce — 102 vaca (3 yaca B HeJleo).

Ot16op opraHuzalmoHHBIX (OPM, METOJOB M CPEJCTB OOy4YEeHUS OUOJIOTUU
OCYIIECTBISIETCS ¢ y4ETOM CHEeNM(PHUKU €ro COoAepKaHWs M HANpaBIEHHOCTH Ha
NpOAODKEHNE OWOIOTMYECKOTO 00pa3oBaHUS B OpPraHHU3AIUSIX CpPETHETO
npo¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

OO0s13aTeIbHBIM yCIOBUEM MTPU 00YUEHUHN OMOJIOTUU HA YIITyOJEHHOM YPOBHE
ABIISIETCS TIPOBEJCHHUE JTA0OPATOPHBIX M MpakThdeckux pador. Taxxke ywactue
00y4aromuxcs B BHITIOJHEHUH TPOCKTHBIX U y4eOHO-MCCIEN0BATENbCKUX PadoT,
TEMaTHKa KOTOPBIX OMpEAENSAETCS YYUTENeM Ha OCHOBE HUMEIOIINXCS
MaTEPHATbHO-TEXHIYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUH.
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COJEPKAHUE OBYUYEHUA
10 KUIACC

CopnepxaHue TmporpaMMbl, BBIICIIEHHOE KYPCU8OM, HE BXOJIUT B MPOBEPKY
rocyaapcTBeHHou utoroBoit arrectaruu (I'MA).

Tema 1. buoJsiorusi kKak HayKa

CoBpemeHHas 6MoJIoTHsI — KOMIUIEKCHasi Hayka. KpaTkas ucTopusi pa3BUTHs
Ouonoruu.  buonormyeckue HaAyKd M H3ydYaeMble MMH  MPOOJIEMBI.
OyHAaMEHTaIbHbIE, NPUKIAJHbIE K IOHWCKOBBIE HAy4YHbIE HCCIEHOBAaHUS B
OuoJIoruu.

3HaueHue OMOJOruU B (POPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYUYHOM
kaptunbl mupa. Ilpodeccun, cBszaHHble ¢ Ouoiorvei. 3HaueHUE OWOJIOTUU B
NPAaKTUYECKON JIEATEIbHOCTH YEJOBEKAa: MEAUIMHE, CEINbCKOM XO35HCTBE,
MPOMBIIJIEHHOCTH, OXPAaHE PUPOIBI.

JdeMoHcTpanuu

[Toptpetsl: Apucrtotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsuH,
VY. I'apseui, I'. Mennens, B. U. Bepnanckuii, U. I1. I1aBnos, 1. 1. Meuynukos, H.
U. Basunog, H. B. Tumodeer-Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /I. K. benses.

Tabnupel 1 cxembl: «CBsi3b OMOJIOTMU C JIPYTUMH HaykaMuy», «Cuctema
OMOJIOTUYECKHUX HAYK.

Tema 2. 7KuBble cUCTEeMbI U UX U3YYeHHE

JKuBpie cuCTEMBl Kak MOpeaMeT u3ydeHus Ouosioruu. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, MAUCKPETHOCTh M IEJIOCTHOCTb,
CIO0XHOCTh W YIOPSAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaMOOPTaHHU3aIM,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd KUBBIX CHUCTEM: MOJEKYJISIPHBIM, KIETOYHBIM,
TKQHEBLIH, OpraHU3MEHHBI, OIS LIMOHHO-BUI0BOM, 9KOCHUCTEMHBIN
(Omoreonienotnueckuii), Ouocdepusid. Ilpomeccsl, mpoucxopsmye B KUBBIX
cucremax. OCHOBHbIE NpU3HAKU KUBOro. JKu3Hb Kak (opMa cCylniecTBOBaHUS
Marepuu. Hayku, n3ydaromniye >KMBble CUCTEMbBI HA PA3HBIX YPOBHSX OPraHU3alNH.

N3yuenue xuBbIX cucteM. MeToasl Omonornueckor Hayku. HaGmromenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMATU3AIMsA, MeTaaHanu3. llonsaTre 0 3aBUCUMON U
HE3aBUCUMOW TniepeMeHHOU. IInaHupoBanme »skcnepumenta. [locranoBka u
npoBepka rumnote3. HyneBast runotesa. [loHstue BBIOOpPKH M €€ HOCTOBEPHOCTS.
Pa3bpoc B Ouonormueckux naHHbIX. OIEHKA JOCTOBEPHOCTH MMOJYYEHHBIX
pe3ynbTaToB. [IpruMHBI UCKaXeHUsT pe3yJbTaTOB »JKcrepumeHTta. [lonsTue
CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu
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Tabmuplt u cxembl: «OCHOBHBIE TpPU3HAKU KU3HW», «buonoruueckue
cucreMmbl», «CBOWCTBAa KUBOM MaTepumn», «YPOBHU OpraHU3alld >KUBOU
npuposib», «CTpoeHue KUBOTHOM KIETKM», «TKaHU KUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEYECKOro opraHusma», «buoreonenos», «buocdepa», «Metoabl
VU3YUYCHUS )KUBOU ITPUPOIBI».

O6opynoBanue:  jabopaTopHoe  OOOpyJOBaHHME Uil  MPOBEACHHUS
HAOJII0ICHUI, U3MEPEHUI, IKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IMYHBIX METOJIOB IIPH
U3YYEHUHU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpykrypHO-QpyHKIIMOHaNbHAs eAuHUIA KuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Hneiinen, P. BupxoB). OCHOBHBIE MOJOXKEHUS COBPEMEHHOM KJIECTOUYHOU
TEOPUH.

Metoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHUS,
xpoMmatorpadus, 3eKTpodope3, METOJ MEYEHBIX aToMOB, audQepeHIHraibHOoe
HEHTpUPYTUpPOBaHUE, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢huxcuposannvix
K1emoK. DAEKTpOHHasT MUKpockonusi. Kongoxanvhas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyuenue Kiemox.

JdemMoHcTpanuu

[Toptpersr: P. I'yk, A. Jleenryk, T. llIBann, M. Illneiinen, P. Bupxos, K. M.
bap.

Tabmuupl u cxembl: «CBETOBOM MHKPOCKOI», «JIEKTPOHHBII MUKPOCKOID»,
«HcTopust pazBUTHS METOJOB MUKPOCKOIITUI».

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpPENapaThl pPacTUTENbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

IIpakTnueckas padora «M3yyeHue METONOB KJIETOYHOM OHOJIOTHH
(xpomarorpadus, snextpodopes, mauddepeHaaT HOe EeHTPUGYTUPOBAHUE,
[TLIP)».

Tema 4. XumMuueckasi OpraHu3anus KJIeTKU

XUMUYECKAN COCTaB KIETKHM. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma u €€ ponp Kak pacTBOpPUTENs, PEAreHTa, y4acTHE B CTPYKTYPUPOBAHUH
KJIETKH, TEIUIOPEryysiiui. MuHepanbHble BELIECTBA KIETKH, WX OMOJIOrHYecKas
poJib. POsIb KATHOHOB M AaHMOHOB B KJIETKE.

Oprannueckue BeliecTBa KJIETKA. buonornueckue mnoauMmepsl. benkwu.
AMUHOKHUCTIOTHBINA cocTaB 0enkoB. CTpyKTyphl OeTKoBON MoOseKyibl. [lepBuunast
CTpyKTypa Oeika, TMeNnTuaHas CBA3b. BTopuuHas, TpeTW4Has, YETBEPTUUHAS
ctpyktypbl. Jlenarypamms. CpoiictBa ©OenkoB. Kriaccudukamms — Oenkos.
buonornueckue Qpynkumu 6enkoB. /Ipuonsi.
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VYraesoasl. MoHOCaxapu/pl, IMCaXapUibl, OJIMTOCAXapPUIbl U TIOJIUCAXAPUIBI.
OO0muii TUTaH  CTpoeHHUS W (PUBUKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonoruyeckre GyHKIUN YTIIEBOIOB.

Jlunuael. ['uapodunsHO-rUAPOdOOHBIE cBOMCTBA. Knaccudukarus munuaos.
Tpurmuuepunsl, Qocomunuasl, BOCKH, CTEpouabl. buonmornyeckue QyHKIMH
aunuaoB. OOmIye cBOMCTBAa OMOJOTHYECKUX MEMOpPaH — TeKy4eCTh, CIOCOOHOCTH K
CaMO3aMbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CrpoeHue HYKJIEMHOBBIX KHCIIOT.
Hyxneorunel. Ilpunuun kommiementapHoct. IIpaBuno Yapradda. Crpyxrypa
JIHK — nBoitnas cniupasib. MectoHnaxoxaenue u ouonornueckue pynknuu JTHK.
Buaesl PHK. ®yukuun PHK B knetke.

Crpoenue monekynbl AT®. Makpospruueckue cBa3u B moiiekyie ATO.
buonornyeckue ¢pynkuuu AT®. BoccTaHOBIIEHHbIE IEPEHOCUUKH, UX (DYHKIIMH B
Kietke. Jpyeue nykneozuompugpocpamer (HT®D). CexpenupoBanue JIHK.
Memoovl cenomuxu, mpancKpunmoMuKu, npomeoMuKHu.

CrpyktypHas Ouosorusi: OMOXUMHUUYECKHE U OMo(dU3NYECKUEe UCCIEOBAHUS
cocTaBa UM TMPOCTPAHCTBEHHOW CTPYKTYphl OuOMoOseKkyl. Mooeruposarue
cmpyKkmypul U QYHKyuil OUOMONEKYT U uUx Komniekcos. Komnvromepnulti ousatin u
Opeanuyeckull cCunme3s OUOMONEKY U UX HeNPUPOOHBIX AHANO208.

JdemMoHcTpanuu

[Toptpetsr: JI. [Tonunr, dx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiuh,
@. Conrep, C. [Ipy3unep.

Juarpammelr:  «PacnpeneneHne XUMHUYECKUMX JJIEMEHTOB B HEXKUBOU
npupojie», «PacnpeneneHre XUMUUECKUX JIEMEHTOB B )KUBOU MPUPOJIEH.

Tabmunel u cxemsl: «llepronuueckass TabnuIa XUMUYECKUX JJIEMEHTOBY,
«CtpoeHune MolieKynbl BOIbD», «BemecrBa B coctaBe Opranu3moBy», «CTpoeHUE
MOJIEKYJIbl Oenka», «CTpyKTypbl OEIKOBOW MOJEKylbD», «CTpOo€HHE MOJEKYNl
yriaeBosioB», «CTpoeHue MOJEKyl JunuaoBy, «HyKIeMHOBBIE KUCIOTHIY,
«Ctpoenne Monekysibl ATO».

ObopynoBaHue: XUMHYECKasl IOCy1a U 000pyI0BaHHeE.

JlabopaTtopnas padora «O0HapyxeHHEe OCITKOB C TOMOIIBI0 KAYECTBEHHBIX
peaKIuiny.

JlabopaTtopnass  paGora  «MccrmemoBaHWe — HYKJIEUHOBBIX — KHUCIOT,
BBIJICJICHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue n GQyHKIUM KJIETKH

Tunbl KIETOK: JyKapuoTHuYecKas U mpokapuoruueckass. CTpyKTypHO-
(byHKITMOHAIbHBIE 00Pa30BaHUSI KIICTKH.
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CrpoeHure MpoKapuoOTHUECKOM KiIeTKH. KieTouHas cTeHKa OaKTepHuil M apXei.
OcoOeHHOCTH CTpPOCHHsI TEeTepOTpPOHON U aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecTO 1 poJIb MPOKapHOT B OMOIIEHO3aX.

Crpoenue u GyHKIIMOHUPOBAHUE YKapUOTUYECKOMN KJICTKH.
[lnazmatnueckass wmemOpana (riazmanemma).  CTpykTypa —IUIa3MaTHYECKON
MeMOpaHbl. TpaHCIIOPT BEHIECTB yYepe3 MIIa3MaTHYECKYyI0 MEMOpaHy: MacCUBHBIH
(muddy3us, obneruénHas aud@ys3us), aKTUBHBIA (NMEPBUYHBIA W BTOPUYHBIM
akTUBHBIK TpaHcriopT). IlomympoHunaemoctr MeMmOpanbl. Paborta HaTpuii-
KaJIMeBOr0 Hacoca. DHAOLUTO3: MUHOIUTO3, (haronuto3. DK3ouuTo3. Kierounas
creHka. CTpykTypa v QyHKIHMH KIETOYHON CTEHKU paCTeHU, TpuOOB.

Huromnnazma. [{utozons. Lurockener. JIBuxenue nuuroruiazmbel. OpraHOUIbI
kiaeTkd. OmHoMeMOpaHHBIE OPTraHOWABl KJIETKH: DJHJOIUIa3MaTUYeCKash CeTh
(OIIC), anmapat I'oibKH, JTU30COMBI, UX CTpoeHHWE M (YHKIHUH. B3amMoOCBs3b
OJIHOMEMOpPAHHBIX OPraHouoB KieTkH. CTpoeHHe TpaHyJISIPHOTO PETHUKYIyMa.
Mexanusm nanpasnenus 6eaxos ¢ IIIC. CuHTe3 pacTBOPpUMBIX OeikoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [I'mankuil  (arpaHyispHbIi)  SHAOIIA3MATUYECKHUM
petukynyM. CekpetopHas QyHkius anmnapata ['onbmxu. Moougurkayus b6enxkos 6
annapame ['onvoorcu. Copmupoexa 6enkos 6 annapame I onv0xcu. TpaHcHopT
BEILIECTB B KJIeTKe. Bakyonu pactutenbHbIiX Ki1eToK. Knertounsiit cok. Typrop.

[TomyaBTOHOMHBIE ~ OpPraHOWIBI  KICTKH:  MHTOXOHIPHH,  IUTACTHIBI.
Ipoucxooxcoenue mumoxonoputi u niacmuo. Cumouoeenes (K.C. Mepeorcrkosckuii,
JI. Mapeynuc). Ctpoenne U (yHKIIMM MUTOXOHIpUU W 1wactui. llepBuunsle,
BTOPUYHBIE W  CJOXHBIE  TUIACTUIABI  (DOTOCHHTE3UPYIOIMIMX  DYKAPHOT.
XJIOpOmIacThl, XpOMOILIACTHI, JIEMKOIUIACTHI BHICIIMX PACTEHUMN.

HememOpannbie opranouabl kiaetku CTtpoeHue M (PyHKIIMM HEMEMOpPaHHBIX
OpraHOM]IOB KJIETKH. Pubocomsl. IIpomesrxcymounvle Quramenmo.
MuxkpodunameHTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIETKH.
AxmuHosbie KoMnoneHmuvl HemvlueyHvlx Kiemox. MukporpyOouku. Kiertounsrii
nentp. CTpoeHWe © JABWKCHHE KIYTUKOB UM PECHUYCK. MUKpPOTPYOOUKH
nuToruiazmel. Llentpuons. benku, accoyuupoganmvie ¢ Mukpoguiamenmamu u
muxpompyooukamu. Momopuuvle benxu.

Anpo. Obonouka sapa, XpOMaTHH, KapHOILJIa3Ma, SAPBILIKH, KX CTPOCHUE U
byakuu. SAnepHbiii  O0enkoBbIi MaTpukc. IIpocTpaHCTBEHHOE pPaCHONIOKECHHE
XpoMocoM B HHTepha3HOM siApe. JIdyxpomamuu u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBI. /JlunHamuxa s0epHoli 00onouku 6 mumose. Aoephblil
mpaucnopm.

Krnerounsie BrmroueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKApUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemMoHcTpanuu

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




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

Tabmuubr u cxembl: «CTpoeHUE DYKAPUOTHUUECKOU KIETKW», «CTpoeHue
KUBOTHOM  KJIEeTKW», «CTpoeHHe  pacTUTENbHOM  KiIeTkn», «CrTpoeHue
MUTOXOHJIpUNY, «A1po», «CTpoeHrne NpOKApUOTUUECKON KIIETKI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpENnapaThl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MHUKpOIIpEnapaThl OaKTepruaIbHbIX KIETOK.

JlabopaTtopnass padora «l3ydeHne CTpOEHHS KIETOK Pa3IMYHbIX
OpTraHU3MOB.

IIpakTuueckas padora «l3ydeHue CBOUCTB KICTOYHON MEMOpaHbI».

JlabopaTopnasi pabdora «VcciaegoBanue IMasmoiiu3a W JACTUIA3MOJIM3A B
PACTUTENBHBIX KIIETKAX).

IIpakTnueckass paGora  «M3ydeHwe  JBWXKEHUS  IUTOIUIA3Mbl B
PACTUTENIbHBIX KIIETKAX).

Tema 6. O0OMeH BelecTB M MPeBPallleHUE JHEPTUU B KJIETKE

AccUMUIATINS U JUCCUMUIIALIMS — JIBE CTOPOHBI MeTabom3Ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(MHBIN U rerepoTpodHbI. YuacTue Kuciopoaa B OOMEHHBIX
npoleccax. OJHepreTudeckoe obOecrnieueHue KieTku: npeBpauieHue ATD B
oOMeHHBIX Tporeccax. DepMEeHTAaTHUBHBIA XapakTep peakiuil KJIECTOYHOIO
Metabonmn3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXaHU3M JICHCTBUS.
Kodepmentrl. Otnuuns GpepMeHTOB OT HEOPraHMYECKUX KaTain3atopoB. benku-
AKTUBATOPbl M OEIKU-UHTHOUTOPBI. 3aBUCUMOCTH CKOPOCTH (PEepPMEHTATHBHBIX
peakiuii OT pa3IM4HbIX (DAKTOPOB.

[lepBuuHBIA CHUHTE3 OPraHUYECKHX BEHIECTB B KiIeTKe. DOTOCUHTES.
AHOKcuceHHbIl U OKcueeHHblli pomocunme3 y oOaxkmepuii. Ceemocodouparoujue
nUCMeHMbl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOPOIUIACTOB B MPOLECCE
¢dorocunrteza. CBeroBas u TeMHOBas ¢a3pl. Pomoodvixanue, Cz-, Cs- u CAM-munuvl
@omocunmesa. IlpogykTuBHOCTh (hoTOCHMHTE3a. BrusHue pazmuvHbBIX (PaKTOpPOB
Ha CKOpOoCTh (poTocuHTe3a. 3HaueHHe (POTOCHHTE3A.

XEMOCHHTE3. Pa3noobOpasue OpPraHU3MOB-XEMOCUHTETHKOB:
HUTPUPUITUPYIOIHUE OaKTEPHH, >KEIe300aKTepUHu, CEpOOAKTEpHUH, BOIOPOIHBIE
OakTepun. 3HAYCHUE XEMOCHHTE3A.

Ana’poOHBIC Opranm3Mbl. Buasl Opoxenus. I[IpoaykTel OpoXkeHUS U UX
UCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH M BO30YAUTEIN O0JIC3HEH.

AdpoOHBIE OpTraHU3MBI. Oranbl SHEPreTUYECKOTro oOMeHa.
[ToaroroBurenbHbIN 3Tamn. [ THMKOIN3 — OECKUCIOPOIHOE PACIICIUICHUE TIIFOKO3HI.

buonornueckoe OKuCIEHHE, WM KIETOYHOE JbIXaHUE. POIbp MUTOXOHIpUN B
nporeccax onosorndeckoro okucieHus. [{uknuyeckue peakuuu. OKHCIUTEIHLHOE
dbochopunupoBanue. Ouepeusi memoOpanunozo epaduenma npomoros. Cunmes
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AT®: paboma npomounnoi ATD-cumnmaszwvl. IlpeumyiecTBa a’spoOHOTO MYTH
oOMeHa BelecTB nepes aHadpoOHbIM. D(PHEeKTUBHOCTh SHEPTETUUECKOT0 OOMEHa.

JdeMoHcTpanuu

IToptpetsr: JIxk. IIpuctou, K. A. Tumupszes, C. H. Bunorpanackuii, B. A.
Ourenbrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabnuubl u cxembl: «DoTocuHTE3), «IHEPreTHUECKUil 0OMen», «brocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, O0OpYAOBaHHE Ui MPUTOTOBICHHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGopaTropnass padora «l3ydyeHue  KaTaIUTUUECKOW  aKTUBHOCTH
(dbepMeHTOB (Ha MPUMEPE aMUJIa3bl UIIU KaTanasbl)y.

JlabopaTopnasi pabora «/3yyeHue ¢GEepMEHTATUBHOIO pacCUICIIICHUS
MEPOKCHUJIa BOJIOPOJIa B PACTUTEIIBHBIX U )KUBOTHBIX KIIETKAX).

JlabopaTopnasi pabora «CpaBHeHHe TpoliecCOB  (OTOCHMHTE3a H
XEMOCHHTE3a.

JlabopaTopHasi padoTa «CpaBHEeHHUE MTPOIIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacaeacrBennass uHgopmManus U peaju3anus eé B KJIeTKe

Peakuuu matpuuHoro cuHTe3a. [IpUHIMI KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpUYHOTO cuHTe3a. Peannsanus HacieacTBeHHOW MH(opmanuu. ['eHeTnyeckuii
KOJZ, ero cBoucTBa. TpaHckpunuusa — MaTtpuunbii cuHTe3 PHK. IlpuHnmmns
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIAPAIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexooupyrowue PHK.

Tpancisuus u e€ stansl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnoBus OuocuHTe3a Oenka. KoaupoBanwe amuHOKHMCIOT. Posb pubocom B
OonocuHTe3e Oenka.

Coepemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuzanus reHoma y
NPOKAPUOT W 3YKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. ['mmoresa
onepona (®. Kako0, XK. Mano). MozexynsapHnvie mexaHuzmovl IKCNPeccuu 2eHO8
aykapuom. Ponv xpomamuna 6 pezynayuu pabomsi cenos. Perynsius 0OMEHHBIX
IIPOLECCOB B KieTKe. KneTounslii romeocTas.

Bupycer — Hekerounsie (GOpMBI )KU3HUA U 00IUTaTHBIC Tapa3uthl. CTpoeHue
IPOCTBIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. /KusHennviil Yyuki
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, 6akmepuogpazos.
Obpamuas mpanckpunyus, pesepmasd, uHmezpasa.

Bupycnsie 3a0oneBanust yenoBeka, xkuUBOTHbIX, pactenuid. CIIN], COVID-
19, conmanbable U MEAUITTHCKUE MTPOOITIEMBI.

Buoungpopmamuxa: unmeepayus u aumaiuz oonvuux maccueog («bigdatar)
CMPYKMYPHLIX OUuoI02u4eckux oanusix. Hanomexnonoeuu 6 buonocuu u meouyume.
IIpoepammupyemvie hynkyuu denxos. Cnocobsbt 00cmasku 1ekapcma.
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JdemMoHcTpanuu

[Toptpetsr: H. K. Kosbrios, /1. 1. IBaHOBCKH.

Tabmuiel u cxembl: «brocuHTe3 Oenkay, «I'eHeTHUYeCKU Koy, «BUpych»,
«bakrepuodarm.

IIpakTnueckas padora «Co3naHue MOJIETN BUPYCay.

Tema 8. )Ku3HeHHBIN HUKJI KJIETKH

Knerounsii 1uki, ero mnepuoabl W peryisiuua. Wutepdaza u  MuUTO3.
Oco0OeHHOCTH TpolleccoB, MpoTekawlux B uHTepdaze. [loAroTtoBka KIETKH K
neneHuto.  IlpecuHretndeckuidi  (MOCTMHUTOTHYECKHH), CHUHTCTHYECKUM U
MOCTCUHTETUYECKHUM (MMPEMUTOTHUUECKUI) TIEPHOIbI UHTEP(DA3HI.

Matpuunsiii cunte3 JHK — pennukanus. [Ipunnunsr perukanuu JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA CHUHTE3, AaHTUIIAPAILICIIBHOCTb.
Mexannsm perukanuu JITHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl u

TeaoMepa3za. XPOMOCOMHBIM Ha0Op KIETKM — KapuOTUIl. JIUTJIOWAHBIA W
rariougHbeli  HaboOpsl  XpoMocoMm. ['omosiormunble  xpoMocombl. [lonoBbie
XPOMOCOMBI.

Henenne knetkm — wmuTo3. CTagum MHUTO3a W TPOUCXOASAIIME B HHX

npouecchl. Tunel Muto3a. KapuoknHe3 u UTOKMHE3. bHogornueckoe 3HaYeHUE
MHUTO3A.

Perynauuss mutoTHueckoro mnukia kKietkd. lIporpammupyemasi kietodHas
ruodesnp — arnomnros.

Kinerounoe s1po, XpoMocombl, (DYHKIMOHAJIbHAsI T€HOMHUKA. Mexanuzmbi
npoaugepayuu, oughgepenyuposku, cmapenus u euberu kiemox. «lL{ugposas
Kemkay» — buoungopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIeMKU.

JdemoHcTpanumn

Tabmuubl 1 cxeMmbl: «KU3HEHHBIM LUK KIETKW», «Mutosyn, «CtpoeHue
xpomocomy, «Pemmmkanusa JJHK.

ObopynoBaHue: CBETOBOM MUKPOCKOII, MUKpOTpenaparsl: «MHUTO3 B KJIETKax
KOpEILKa JIYKa.

JlabopaTropHas padora «3yuenue XPOMOCOM Ha  TOTOBBIX
MUKPOIpEnapaTaxy.

JlabopaTtopnas padora «HabmroneHne MuTO3a B KJIETKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. Ctpoenue n GpyHKIUHM OPraHU3MOB

buonornueckoe pa3HooOpasue OpPraHU3MOB. OAHOKIIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH  CTPOGHHS U JKU3HEAEATEIbHOCTH  OJHOKJIETOYHBIX
opranu3moB. bakTtepumu, apxew, OJHOKJIETOYHbIE TIpUOBI, OJHOKJIETOUHBIC
BOJIOPOCIIH, IpyTrHe NPOTUCTHI. KONIOHNaNbHbBIE OpraHU3MBI.
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B3auMocBsa3p 4acTei MHOIOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHel M
cucteMbl opranoB. OpraHusM Kak eIMHoe 1enoe. ['omeocTas.

Txanu pacteHuit. Tumbl pacTUTENbHBIX TKaHEH: o0Opa3oBaTelibHAs,
MOKPOBHAs, MPOBOJAIIASA, OCHOBHAs, MexaHudeckas. OCOOEHHOCTH CTpOEHUS,
GbYyHKIIUH ¥ pacroaoKeHus TKaHel B opraHax pacTeHUH.

TKaHM KUBOTHBIX U YEJOBEKA. THIIBI KUBOTHBIX TKAHEW: JMUTEIHAIIbHAS,
COEMHUTENbHASA, MbIlIeYHasi, HepBHas. OCOOEHHOCTH CTpOeHUs, (QYHKIUN WU
pPAacroJIOKEHUS TKAHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratvBHblE M T'€HEpaTUBHbIE OpraHbl pacTteHuil. Opranbl H
CHCTEMBI OPI'aHOB XUBOTHBIX U 4esioBeKa. D yHKIIMM OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranusmoB. Kapkac pacrennit. CKeneTsl OJHOKJIETOYHBIX U
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxXHbIi W BHYTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCAMHEHUST KOCTEM.

JIBokeHne  opraHu3mMoB.  JIBMOKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOUHOE, KTYTUKOBOE, PEeCHUYHOE. [IBM)KEHHE MHOTOKJIETOYHBIX PACTCHUM:
TPONM3MBl M HACTUU. JIBUKEHHME MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblmieuHas cucrema. Pediiekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opranu3moB. llorsomenue BOABI, YIJIEKUCIOIO Ta3a U
MUHEPAIbHBIX BEIIECTB pacTeHUsIMU. [IuTanue KUBOTHBIX. BHyTpHUMNOJIIOCTHOE U
BHYTPUKJIETOUHOE MHuIleBapeHue. [IuTaHne mO3BOHOYHBIX >KUBOTHBIX. OTAEINbI
MUIIEBAPUTENIBHOTO TpakTa. [lumeBaputenpHbie kene3bl. [luineBapurtenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3mMoB. Jlpixanue pacteHui. Jlpixanue >xuBOTHBIX. [{uddy3us
ra3oB 4€pe3 NOBEPXHOCTh KiIeTKU. KoxkHoe npixanue. JpixarenbHas MOBEPXHOCTb.
KabepHoe u nérounoe apixanue. /[prxaHue mMo3BOHOYHBIX KUBOTHBIX U YEIOBEKA.
DBOJIOLIMOHHOE  YCIIOKHEHUE CTPOCHUS JETKHX TMO3BOHOYHBIX >KUBOTHBIX.
JlpixaTenpHass cucTeMa 4YesioBeKa. MeXaHW3M BEHTWIALMU JETKUX y NTHILl U
MIIeKonUuTaromux. Perynamnus apixanus. J{pixaTeabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OpPraHM3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUM.
Tpancnopt BemwecTB y KHUBOTHbIX. KpoBeHOCHass cucrema u €€ OpraHsl.
KpoBeHocnass cucrema TMO3BOHOUHBIX JKMBOTHBIX U denoBeka. Cepaue,
KPOBEHOCHBIE COCYJIbI U KpoBb. Kpyru kpoBooOpalieHus. IDBOJIOIHUOHHbBIC
YCIIO)KHEHUSI CTPOCHHSI KPOBEHOCHOM CHUCTEMBI IMMO3BOHOYHBIX JKUBOTHBIX. PaboTa
CepAla U €€ PEryslusl.

Beigenenue y opranusmoB. Beimenenue y pacteHuid. Breigenenue y
KUBOTHbIX. CokpaTuTenbHble Bakyosnd. OpraHbl BblaeneHus. DPunbTpanus,
CeKpelusa U 00paTHOE BCACHIBAHHME KAaK MEXaHWU3MbI pa0OTHI OPTraHOB BhIJICIICHUS.
CBs13b MOJIOCTH T€Jla C KPOBEHOCHOM U BBIACIMUTENIBHON cuctemMamu. Beigenenue y
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MO3BOHOYHBIX JKUBOTHBIX W dYenoBeka. [louku. CtpoeHue u GyHKIIMOHUPOBAHHE
Hedpona. OOpa3zoBaHUE MOYH Y YETIOBEKA.

3ammTa y OpraHu3MoB. 3aluTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuii M WUCTHI MNPOCTEHIIMUX. 3aluTa Y MHOTOKJIETOYHBIX PACTEHUH.
Kytukyna. CpeacrBa nacCUBHOM M XMMHUYECKOU 3aIUThl. DUTOHITUIBI.

3ammTa y MHOTOKIJIETOYHBIX JKHUBOTHBIX. [IOKpOBBI M WX TNPOU3BOIHBIE.
3amura opranu3ma ot Oonesneld. UMMmyHHast cuctema denoBeka. KieTouHblil u
I'YMOpaJIbHBIH UMMYHUTET. BpoXI€HHBIH W TPUOOPETEHHBIM crerudUIecKuii
UMMYHUTET. Teopusi KiIoHaIbHO-celeKTuBHOTO uMMyHuTera (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBEThI OpraHu3MOB. PoJib BpoXkIEHHOTO
UMMYHHUTETA B pPa3BUTUU CUCTEMHBIX 3a001€BaHUMA.

PazppaxxumMocte ©  perynsiivsi |y OpraHusmoB. Pazmpaxxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpakumMocTb ©  peryiasiuust y
pacteHuil. PocToBbIE BEHIECTBA U NX 3HAYEHUE.

HepBhHasi cucrema u pediektopHas peryysiius y >XKUBOTHbIX. HepBHas
CUCTEMA U €€ OTHENbl. DBOJIIOLMOHHOE YCI0KHEHNE CTPOEHUS HEPBHOM CHUCTEMBI
y KUBOTHBIX. OTJEibl TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduiexc u
pediexTopHas ayra. be3ycioBHbIe U YCIOBHBIE pe(IICKCHI.

['ymopanibHas peryssdinus U SHJIOKPUHHAs CUCTEMa YKUBOTHBIX W YEJIOBEKA.
JKene3pl HHIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JlelicTBME TOPMOHOB.
B3auMocCBsi3p HEpBHOM M SHIOKPUHHOM cucTeM. [unoTtaiamo-runoguiapHas
cucrema.

JdemMoncTpanuu

[Toptper: U. I1. I1aBnos.

Tabmupsl u cxembl: «OJHOKJIETOYHBIE BOJOPOCIN», «MHOTOKIETOUYHbIC
Bogopocnn», «bakrepum», «lIpocrenmme», «Oprasbl LBETKOBBIX PACTEHUN»,
«CuctemMbl OpraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pactenuit», «KopHeBpie cuctembl», «CTpoeHue ctelsy,
«CtpoeHue JNUCTOBOM MIACTUHKW», «TKaHM >XKUBOTHBIX», «CKEIET YeIOBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHass cucrema», «JlpIxarenbHas

CUCTEMA, «HepBHas CHUCTEMA, «Koxay, «MpbleuHas CHUCTEMA,
«BprgenutenbHas cucteMa», «IHAOKpUHHAs cuctemay, «CTpOEHUE MBIIIIbY,
«Ammynurer»,  «Kuiieuynononoctusie», «CxeMa  NUTaHUS  PaCTEHU,

«KpOBEHOCHbBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpO€HUE THUIPHDY,
«Crtpoenue mnaHapum», «BHyTpeHHee cTpoeHue 0XKAeBOro 4epssi», «HepBHas
cuctema poeib», «HepBHas cucrema rymkw», «HepBHas — cuctema
npecMmbikatomuxcs», «HepBHas  cucrema — nTuny, «HepBHas — cuctema
MIIEKOTIUTarOIuX», «HepBHas cuctema uenoBekay, «Pedmaexey.
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ObopynoBaHue: CBETOBOM MHKPOCKOI, MUKpPOIpPENapaThl OJHOKJIETOYHBIX
OpraHU3MOB, MUKpPOINPENApPaThl TKAHEH, PAKOBHHBI MOJUIKOCKOB, KOJUIEKIIUU
HACEKOMBIX, UITIOKOXKHX, *KUBBIE HK3EMIUISIPbl KOMHATHBIX pAcTeHHM, repbapuu
pacTeHUN pas3HBIX OTACJIOB, BIAXKHBIE Ipenaparbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX MKUBOTHBIX, CKEJET YeJOBeKa,
o0opy0BaHMEe 11 JEMOHCTPALIUK TOYBEHHOTO U BO3/YIIHOTO MMUTAHUS PACTCHUH,
pacuieruieHus Kpaxmaiia U OeJIKOB MoJ IeHCTBUEM (PEpPMEHTOB, 000PYAOBaHUE JIJIs
JEMOHCTpALMU OIBITOB MO U3MEPEHUIO )KU3HEHHON EMKOCTH JETKHUX, MEXaHU3Ma
IBIXaTEJIbHBIX JBUKEHUH, MOJIENI TOJIOBHOT'O MO3ra Pa3jNYHbIX JKUBOTHBIX.

JlaGopaTopHasi pabora «/3ydueHue TKaHeil paCTCHUIN».

JlaGopaTopHasi pabora «/3ydyeHue TKaHEH )KUBOTHBIX).

JlabopaTtopnas paGora «/3yueHre OpraHoB IBETKOBOTO PACTEHUSI.

Tema 10. Pa3MHOXkeHHE U pa3BUTHE OPTraHU3MOB

®opMbl pa3MHOXKEHHUSI OPraHU3MOB: Oecrosioe (BKJIIOYas BEreTaTUBHOE) U
nojioBoe. Buasl  Oecroyioro  pa3MHOXKEHHUA:  I[OYKOBAaHUE,  CHOPYJISIUS,
(dparMeHTaius, KIOHUPOBAHUE.

[TonoBoe pasmuoxkeHue. llonoBeie kneTku, win ramersl. Menos. Craguu
Mmero3a. [loBenenue xpomocoMm B Meiioze. KpoccnHrosep. buonornuecknii CMbICI
M€No3a W TOJOBOr0 mpouecca. Melo3 U ero Mecro B KU3HEHHOM LHKIIE
OpraHU3MOB.

[IpenzaponpiieBoe pasButue. ['ameTorenes y uBOTHBIX. [10510BBIE KeEne3bl.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepMaTorenes u oorere3. CTpoeHue
MOJIOBBIX KIJIETOK.

OmnofoTBOpeHHEe U SMOPUOHAIBHOE pa3BUTHUE JKUBOTHBIX. CrocoObl
OIUIOZOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTenorenes.

WNHauBuiyaibHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DOMOPHOJIOTHS — HAayKa
0 Pa3BUTHH OPraHU3MOB. Mopghocene3 — 00na u3 2nauvix npooaem IMOPUOIOCUU.
Konyenyus mopghocenoe u mooenu mopgoeenesa. Cramuum sMOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jjarymku). [pobmenume. Tumbr  npoGreHus.
Jlemepmunuposannoe u HeoepmuHuposanuoe Opobnenue. brnacmyna, munvi
onacmyn. OCOOCHHOCTH JAPOOJICHUS MJICKONMMUTAIOMNX. 3apOJBIIICBBIC JIMCTKU
(racTpymsiuus). 3aKiaJKa OpraHOB U TKaHEW W3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIMSIHE 4YacTe pa3BUBAIOLIErOCs 3apojpliia (SMOpUOHANbHAS WHAYKLHSA).
3aknazka IUIAHA CTPOEHMS JKMBOTHOIO KAaK  PE3yJbTaT HEPapXUUYECKUX
B3aMMOJICHCTBUI TE€HOB. BiusHue Ha 5>MOpHOHAIBHOE pPAa3BUTHE PA3TUYHBIX
(aKkTOpPOB OKpY’KaIOIIEH CPEIbI.

Poct u pa3Butue xuBOTHBIX. [locTamOpuoHansHbIl Tiepuon. [Ipsmoe u
HempsMoe pasButhe. PaszButue ¢ MeramMopdo3oM y OECHO3BOHOUHBIX U
IIO3BOHOYHBIX >KMBOTHBIX. DBHONOrm4yeckoe 3HAYEHHE MNPSIMOr0 M HENPSMOIo
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pa3BUTHUSA, UX PACIIPOCTPAHEHUE B IpUpoAe. Tumbsl pocrta KUBOTHBIX. DAKTOPHI
PETYISIUU POCTA )KUBOTHBIX U YyesoBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHS
y JKMBOTHBIX U yenoBeka. [leprnoabl oHTorenesa uenoBeka. CTapeHHe U CMEPTh KaK
OMOJIOTMYECKHE MPOIIECCHI.

Pasmuoxxenne u pasButue pactenuit. ['ametodutr u cropodur. Meiio3 B
KU3HEHHOM IHMKJIe pacTeHuil. OOpa3oBaHue cmop B IMpoiecce Meno3a.
l'amerorene3 y pacteHuidl. OIIOAOTBOPEHUE U PA3BUTHE PACTUTENBHBIX
opraHu3MoB. J[BoitHOE OIJI0JIOTBOPEHUE Y LBETKOBBIX pacTeHuil. OOpa3oBaHue M
pa3BUTHE CEMEHHU.

MexaHn3MBbl PETYISLUA OHTOI€HE3a Y PACTEHUM U )KMBOTHBIX.

JdeMoHcTpanuu

[Toptpersr: C. I'. HaBamwun, X. llneman.

Tabnuiel u cxembl: «BererarnBHOoe pa3MHOXKEHHE», «THIBI Oecronoro
pa3sMHOXKEHUsD», «Pa3MHOKEHHE XJIaMHJAOMOHAIb», «Pa3MHOMXEHHE SBIJIEHBI»,
«Pa3MHOXeHue Tuape», «Meio3», «Xpomocomel», «l'amerorenes», «CTpoeHue
AMIEKIIETKH U cnepmMaTo3ouaa», «OCHOBHBIE CTaAuu OHTOreHesay, «lIpsmoe u
HENpsAMOE pa3Butue», «Pa3Burume wmainckoro xyka», «Pa3Burue capa”Humy,
«Pa3Butne mnArymkn», «JlBOMHOE OIUIOJOTBOPEHUE Y LBETKOBBIX PACTEHUINY,
«CtpoeHne ceMsH OJHOIOJIbHBIX U JABYJOJBHBIX PACTECHHI», «KU3HEHHBIN UK
MOPCKOM  KamycTbl», <« KU3HEHHBIM UUKI MXa», <«OKW3HEHHBIM  LUKI
ManopOTHUKA, «KU3HEHHBIN LUKIT COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpPOIpenaparbl SUIEKIETOK U
CIIEpMaTO30HU/I0B, MOJIEIb «L MK pa3BUTHS JISATYIIKI.

JlaGoparopHas padora «/3ydeHue CTpOCHHS MOJOBBIX KIETOK HAa FTOTOBBIX
MHUKPOTIPENapaTaxy».

IIpakTnueckas padora «BbIABICHHME NPU3HAKOB CXOJCTBA 3apOABIIIECH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnass padora «CTpoeHHE OpPraHOB PAa3MHOMXEHHUSI BBICIIMX
pacTeHu».

Tema 11. I'eHeTMka — Hayka 0 HaCJeJICTBEHHOCTH W H3MEHYHMBOCTH
OpPraHu3MoOB

Hcropust craHOBIEHUS M pa3BUTHS TE€HETUKM Kak Hayku. Paboter I
Mengens, I'. ne @puza, T. Moprana. Posib 0T€4ECTBEHHBIX YYEHBIX B Pa3BUTHU
renetuku. Padorer H. K. KonsnoBa, H. M. BaBunosa, A. H. bemosepckoro, I'. JI.
Kapneuenko, 0. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE€ TEHETUYECKUE MOHITUS U CUMBOJIBL. | 'OMOJIOTUYHBIE XPOMOCOMBI,
aJUIETIbHBIE TEHbI, AJbTECPHATUBHBIE IPU3HAKW, JOMUHAHTHBIA WU PELECCUBHBIN
pHU3HAK, TOMO3UTOTA, TETEPO3UT0TA, YACTAs JINHUS, TUOPHUIBI, TEHOTHUII, (DEHOTHTI.
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OCHOBHBIE ~ METOJbl ~ TE€HETUKHU: TUOPUAOJIOTUYECKUN,  IUTOJIOTHUECKHH,
MOJIEKYJIIPHO-TE€HETUYECKUN.

JdeMoHcTpanuu

[Toptpetsr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Kossnos, H. U.
BasuwioB, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuid.

Tabnuibl U cxembl: «MeToIbl TeHETUKI, «CXeMbl CKPEIIUBAHUS.

Jlabopatopnass paGora «Jlpo3oduna kak OOBEKT TI'€HETUYECKUX

HCCIIEJOBAaHUI.
Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmuBanue. IlepBelii 3akoH MenHzaenss — 3aKOH

eAMHO00pa3usi rudpUI0B MepBoro nokoneHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH paclIeIUIeHUsT NPU3HAKOB. LlUTonornyeckue OCHOBBI
MOHOTHOPUTHOTO CKpEIIMBaHus. [ MmoTe3a YucToThl ramer.

AHanuzupymoniee ckpemuBanue. [IpoMexxyTouHbI XapakTep HAcJIeI0BaHUS.
Pacmiennenue npu3HakoB Mpy HEMOJIHOM JOMUHHUPOBAHHH.

JuruOpuanoe ckpeupanue. TpeTuil 3akoH MeHienst — 3aK0OH HE3aBUCUMOTO
HACJIEJOBaHUsA  IPU3HAKOB. [uTonornyeckue  OCHOBbI  JUTHOPUAHOIO
CKpEILUBaHUA.

CuemnenHoe HacnenoBaHue npusHakoB. Pabotel T. Moprana. CuenieHHoe
HACJIEJOBAaHUE TI'€HOB, HAPYLIEHHWE CLEIUICHHS MEXAY T€HaMu. XPOMOCOMHAs
TEOPUS HACIEICTBEHHOCTH.

I'eneTnka nmosma. XpoOMOCOMHBIM MEXaHU3M OIPEAENEHUS Toa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIMI M Te€TepOrameTHbId MOoJ. ['eHeTnueckas
CTPYKTYpa IOJOBBIX XpoMOocoM. HacnenoBanue nMpru3HakoB, CHEIUVIEHHBIX C ITOJIOM.

I'enoTun kak nenoctHas cucrema. [lnenoTponus — MHOKECTBEHHOE JICUCTBUE
reHa. MHOXECTBEHHBIM ajulenn3M. B3anMonencTBhe HeauleNbHbIX T'€HOB.
Kommnementapaocts. Onucras. [lonmnmepus.

I'eneTMyeCckuil KOHTPOJIb PAa3BUTHSI PACTEHUM, >XKUBOTHBIX M YEJIOBEKa, a
TaKXKe (PU3NOJOTUYECKUX MPOLECCOB, MOBEACHUS W KOTHUTUBHBIX (YHKIUH.
['eHeTnyeckue MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO3UH
— MapasuT» U «XO35IMH — MHUKpoOHOM». ['eHeTmdeckue acmeKkTbl KOHTPOJIS U
M3MEHEHUS HACJIEJICTBEHHON MH(POPMAIIMH B MOKOJICHHUIX KJIETOK U OPraHU3MOB.

JdemMoHcTpanuu

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

Tabmuubl u cxemsl: «[lepBoiii 1 BTOpo#t 3akoHbl Mennens», «Tpetuii 3akoH
Menpens», «AHanu3upymollee CcKpelmuBaHuey», «HemonHnoe noMuHUpOBaHHEY,
«CremnyieHHOEe HacleoBaHUWE MPHU3HAKOB Yy Apo3oguiibl», «l'eHeTuka momnay,
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«Kapuotunn uenoBeka», «Kapuotun gpozoduiby, «Kapuotun nTuimy,
«MHOX€ECTBEHHBIN aJlJICaIu3M», «B3auMoIeiCTBHE T€HOBY.

OGopynoBanue: MOJIeIb JUISI  JIGMOHCTpPAIlMM  3aKOHOB  €IMHOOOpa3us
THOPHJIOB TIEPBOTO TOKOJICHUS M PACIICIUICHUS NPU3HAKOB, MOJEIb IS
JIEMOHCTPAIIMM 3aKOHA HE3aBHCUMOTO HACJIECAOBAaHUSA IPU3HAKOB, MOJEIb JUIS
JEMOHCTpAIlMU CIICMJIEHHOTO HACJEIOBaHUs IMPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpoIpenapar: «Jpo3oduiay.

IIpakTuueckass padora «l3yueHue pe3yabTaTOB MOHOTHOPHIHOTO
CKpCIIUBAHUSA Y APO30(PHIBD».

IIpakTuueckass  padora  «/3ydyeHue  pe3yabTaTOB  JAUTHOPHIHOTO
CKpCIUBaHUS Yy APO30(PHIBDY».

Tema 13. 3aK0OHOMEPHOCTH H3MEHYUBOCTH

B3aumoneiictBue reHoTMna u cpeAnl npu  (GopmupoBaHuU (PeHOTHMA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIE MPU3HAKU. Bubl
M3MCHUYMBOCTH: HCHACJICACTBEHHAS U HACJICICTBCHHAS.

MoaudukanmoHHass U3MEHYMBOCTh. Posb  cpensl B hopMuUpOBaHUM
Moau(puKaMoHHOW M3MeHunBocTH. Hopma peakuuu npusHaka. BapuanmoHHBIN
psan u BapuanuonHas kpuBas (B. Horanncen). CoiicTBa MOIu(DUKAIMOHHOU
M3MEHUYMBOCTH.

I'enorunuueckas n3MeHUYMBOCTh. CBOMCTBA N'€HOTUITMUECKON M3MEHUYUBOCTH.
Buapl reHoTUTIHYECKON N3MEHUMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOunatuBHass M3MEHYMBOCTH. Mei03 M TOJIOBOM TMPOIECC — OCHOBA
KOMOMHATHUBHON M3MEHYHUBOCTH. P0OJIb KOMOMHATHBHOM N3MEHUYHMBOCTH B CO3JIaHUH
TEHETUYECKOT0 Pa3HO00pa3us B Mpejiesiax 0JTHOr0 BUA.

MyTranmonHass HW3MEHYMBOCTh. BHIbl MyTalnuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHIYUUMPOBAHHBIE MyTalMd. SnepHele u
nuToIia3MaTuiyeckue mytanuu. CoMaTH4YeCKHE U TMOJOBbie MyTauu. [IpuyuHbl
BO3HMKHOBEHUsI MyTanuil. MyTareHbl W WX BIUMSIHUE HAa OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TIpollecca. 3aKOH TOMOJIOTHYECKHX PSIJIO0B B
HacneactBeHHo u3meHunBoctyu (H.M. BaBunoB). BuesnepHas M3MeHYHMBOCTH U
HACJICICTBEHHOCTb.

Dnueenemuxa u NUCEHOMUKA, POdb SNUSEHEMUYeCKUX @Gakmopos 8
HACIe008aAHUU U UBMEHYUBOCMU (DEHOMUNUUECKUX NPUSHAKOB ) OP2AHUIMOS.

JdemMoHcTpanuu

[Toptpertsr: I'. ne ®pus, B. Moranncen, H. 1. Bapunos.

Tabmuet u  cxembl: «Buagsl  u3MeHYMBOCTHY», «MoauduKarmoHHas
U3MEHYHUBOCTDY, «KomOuHaTHBHAS W3MEHYUBOCTHY, «Meios»,
«OnnonmoTBopeHuey, «I 'eHeTHUecKre 3a00JIeBaHUS YelIOBEKay, « Buasl MyTammii.
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O6opynoBaHue: XUBbIE U TepOapHbIE AK3EMIUISIPhl KOMHATHBIX PACTCHH,
pucyHku (¢pororpadun) )KUBOTHBIX C PA3TUYHBIMUA BUJIAMU U3MEHYUBOCTH.

JlabopaTopHas pabora «Hccnenoanue 3aKOHOMEPHOCTEU
MOIU(DHUKAIIMOHHON HW3MEHYMBOCTH. llocTpoeHue BapuallMOHHOTO psina U
BAPUALIMOHHOU KPUBOM.

IIpakTuueckas padora «Mytaruu y Apo3odunsl  (Ha TOTOBBIX
MUKpOTIpEnapaTax)».

Tema 14. I'eneTuka yes10BeKa

Kapuotun yenoBeka. MexayHapoaHass mporpamMma HUCCIEAOBaHUS T€HOMa
yesjoBeka.  MeTonbl  HM3y4eHUsT T€HETHMKH  YEJIOBEKAa:  TIE€HEAJTIOrMYECKH,
OJIM3HEIOBBIH, IUTOTCHETUYECKHIA, MONYJIAIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-TE€HETUUECKHU. CoBpeMeHHOE OnpeeIeHne TE€HOTHUIIA!
MIOJTHOT€HOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
[T[[P-ananu3a. HacnenctBeHHble 3a001eBaHMs YelloBeKa. [ eHHbIe 1 XpOMOCOMHbIE
Oosie3HU 4YenoBeka. boyie3HW ¢ HACIEACTBEHHOM MPeapacioyiOKEHHOCTHIO.
3HaYE€HHE MEAUIMHCKOW T€HETUKUA B MPEAOTBPAIICHUU U JICYEHUH T€HETHYECKHUX
3a0oseBaHUl yenoBeka. MeauKO-TeHETUYECKOe KOHCYJbTHUpoBaHUE. CTBOJOBBIE
KJIETKU. [IOHSATHE «T€HETUYECKOro rpy3a». ITUUYECKHE aACHEKThl MCCIICAOBAHUN B
00J1acT peJaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckue ¢GakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YeEOBEKa K
bU3UYECKOMY M XUMUYECKOMY 3arpsi3HEHUIO OKpYXKarollei cpenbl. ['eHeTruueckast
MPEIPACIIONOKECHHOCTD YETIOBEKA K MATOJIOTUSIM.

JdemMoncTpanuu

Tabnuupl u cxembl: «Kapuotun uenoBekay, «MeToJlbl U3YyUYEHHUS] TEHETUKU
yesoBekay, «I 'eHeTuuecKue 3a00JIeBaHUs YETIOBEKaY.

IIpakTnuyeckas padora «CocTaBiieHHE U aHAIU3 POJOCIOBHOMNY.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTukanuss © CeNeKIus. 3apoXKJICHHE CEJEKIMU U JOMECTUKAIUU.
Yuyenne H. W. BaBunmoBa o IleHTpax TpOUCXOXKIEHUS W MHOTOOOpa3Hs
KYJbTYPHBIX pacTeHUW. POnp cenekuuu B CO3JAHUM COPTOB PACTEHHUM M HOPOJ
#uBOTHbIX. CopT, MOpoAa, IITaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HaclieJcTBeHHOM wu3MeHuuBocth H. WM. BaBumoBa, ero 3HaueHue s
CEJICKIIMOHHOU paboTHI.

Meronpl ceneknMoHHON paboThl. VICKyCCTBEHHBIH OTOOp: MAacCOBBIA H
VHJIUBHUAYaTbHBIM. DTarbl KOMOWHAIIMOHHON CCJICKLIUU. HUcnwiTanne
npou3BoauTeNe 1O MOTOMCTBY. OTOOp MO TEHOTUIy C TIOMOIIBIO OIEHKH
¢dbeHoTHma MOTOMCTBA ¥ OTOOP IO TEHOTHUITY C moMoIIbio aHanu3a JIHK.

HckycCcTBeHHBIH ~ MyTareHe3 Kak  METOJ ~ CEJICKIIMOHHOW  paboThI.
PagnanroHHbI 1 XUMAYECKUM MyTareHe3 Kak MCTOYHUK MYTalHWi y KYJIbTYPHBIX
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¢opm opranu3moB. lcnonab3oBaHHE T€HOMHOI'O PEJAKTUPOBAHUS U METOOB
pexkoMOuHauTHBIX JIHK 11t momydeHus ncXoaHOTo MaTepuaia JIjsl CEIeKIUU.

[Tonmyuyenune ITOJIUILIIOUIOB. BuayrpusugoBas ruOpUIN3aIns.
bnuskopoacTBeHHOe  cKpemiuMBaHMe, WM UHOpuauHr.  HepoacTBeHHOE
CKpelIMBaHue, WId ayTOpuauHr. ['erepo3uc u ero mnpuduHbl. Mcmoib3oBaHue
rerepos3uca B cenekuuu. Otmanéunas rubpuauzanusa. [Ipeononenue Oecruionus
MEKBUJOBBIX THOPUIOB. JJOCTHKEHUS CENEKIIMN PACTeHUI U )KUBOTHBIX. «3e1éHas
DesonoOYULY.

CoxpaHeHHE U U3yYEHUE T'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUH U
UX JUKAX  poAMYed NS CO3/JaHMsl  HOBBIX  COPTOB M T'HOpPHUIOB
CEJIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. H3yuenue, coxpaweHue u  ynpaegieHue
2CHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yesax YIyuueHUs Cywecmsayioumux u co30aHus Ho8blX NOpoo, JUHUL U KPOCCO8, 8
MoM 4Yucie ¢ HNpUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbLIX UCCe008aAHUI,
nepeoosulx uoeti U nepcneKmueHbIX MmexHo102Ull.

JdemMoHncTpanuu

[Toprpersr: H. W. Basunos, U. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykpanenko, b. JI. Acraypos, H. bopinoyr, /1. K. benses.

Tabnuubl u cxemsbl: «L{eHTpBI MPOUCXOKIAEHUS U MHOTO00Opa3usl KyJbTYpPHBIX
pacTeHHi», «3aKOH TOMOJIOTHYECKUX PSAAOB B HACJIEACTBEHHOW M3MEHUYHBOCTHY,
«Metogpl cenekuumn», «Otnanéanas rudpuauzanus», «MyrareHesy.

JlabopaTopHasi padora «/3ydeHue COpTOB KyJbTYPHBIX PACTEHHUU U IOPOJ
JOMAIITHUX JKUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHne METOIOB CENEKIIUHA PACTEHUI.

IIpakTnueckas padora «lIpuBnBKa pacTeHUN.

Jkckypeusi «OCHOBHBIE METOJbI U JOCTHMKEHUS CEJIECKUWH PACTCHUH H
KUBOTHBIX (Ha CEJNIEKIIMOHHYIO CTaHLMIO, IIJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBI y4YacTOK, B TEIUIMYHOE XO34iCTBO, B JIaDOpPATOPHUIO
arpOyHHUBEPCUTETA WU HAYYHOT'O LIEHTPA)».

Tema 16. buorexHo10rus U CHHTeTHYECKAasi OMOJIOT Ml

OOBeKThI, HCMONb3yeMble B OHWOTEXHOJOTHH, — KIETOYHbIE U TKAHEBBIC
KYJbTYpHI, MHUKPOOPTaHU3MBI, 150.4 XapaKTEpUCTHUKA. TpagunuonHas
OMOTEXHOJIOTHA:  XJIEOONEeUeHHe, TMONYYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BuHOAeNe. Mukpobuonorudeckuii cuHTe3. OOBEKTH MHUKPOOMOIOTUYECKUX
texHonorui. [IponzBoacTBo Geska, aMUHOKUCIIOT U BUTAMUHOB.

Co3iaHne TEXHOJOTMi U MHCTPYMEHTOB IIEJICHANPABICHHOIO U3MEHEHUS U
KOHCTPYUPOBAHUS FEHOMOB C LIEJIBIO NTOJTYYEHHUS] OPraHU3MOB U UX KOMIIOHEHTOB,
CoJIep>KaliX HE BCTpEUarouecs B MpUpoaAe OMOCHHTETHUECKHUE MYTH.
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Knerounass mnxkenepus. Meroapl KyJbTypbl KIETOK U TKaHEW PAaCTCHUHU H
#®uBOTHBIX. Kpuobanku. Comatudeckas THOpUAM3AIUS € COMATHYECKUN
smOpuoreHe3. lcmonb30BaHWE TaruIOWIOB B CEJNEKIMU pacTeHui. [lonyuenue
MOHOKNIOHANIbHBIX anmumen. Mcnoav3oeanue MOHOKIOHANbHBIX U NOAUKTOHATbHBLX
aumumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOpeHHE. PekoHCTpyKius
SMIEKIIETOK U KIOHUPOBAHHME JKMBOTHBIX. METON TpaHCIJIAHTALMM SIIEP KIIETOK.
Texnonoeuu 0300p08JIeHUs, KYTbMUBUPOBAHUS U  MUKDOKIOHATLHO20
DA3MHONCEHUS CENbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMocoMHasi W TeHHass WHXKeHepusa. VICKyCCTBEHHBId CHUHTE3 TI€HAa U
koHcTpyupoBanue pexkomounantuoix JJHK. Cozoanue mpanceennvix opeanuzmos.
JlocT>KeHUss W = NEPCHEKTHBBI  XPOMOCOMHOM W T€HHOM  MHYKEHEpPHH.
DKOJIOTUYECKHUE U ITUUYECKUE MPOOIEMbl TCHHOW UH)KCHEPHH.

Menununackue ouorexnonoruu. [locrrenomuas nudposas menuuuna. [THP-
JIMarHocTuKa. MeTa0oJIOMHBIN aHaiu3, TeHOLUEHTPUYECKUH aHaldu3 MpoTeoMa
YEJIOBEKA I OLIEHKH COCTOSIHUSL €ro 3J0poBbs. McCIOnb30BaHME CTBOJIOBBIX
kineTtok. TapretHas Tepanust paka. 3D-Oumoumkenepus ansg  pa3pabOTKU
dbyHIaMEHTaIbHBIX OCHOB MEJIUIIMHCKUX TEXHOJOTHM, CO3/IaHUSI KOMIUICKCHBIX
TKaHEH COYETaHWEM TEXHOJOTHM TpEXMEpPHOro OMOMpUHTHHTA U ckaddosauHra
JUISL pELICHUS 3a7a4 NEPCOHATU3UPOBAHHON MEIUIUHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEIbI0 O0ECleueHus KOMOMHUPOBAHHOU
3amuThl OoT Bo3Oyauteneid OPBU, ycTaHOBiIeHHE MOJIEKYISIPHBIX MEXaHU3MOB
¢ynxumonuposanuss PHK-cogepxanmx BUpYCOB, BBI3BIBAIOIIUX OCO0O OMAcHBIE
3a00sieBaHUs YeJIOBEKA U )KUBOTHBIX.

JdemoHcTpanumn

Tabnunel u cxeMbl: «Hcnonab30BaHUE MUKPOOPTAaHU3MOB B ITPOMBIIIJIEHHOM
pOU3BOACTBEY, «KneTtounas unxeHepus», «I eHHass HHKEHEPUSD.

JlabopaTtopHasi padora «/3y4ueHre 00bEKTOB OMOTEXHOJIOTHI.

IIpakTnueckas padora «lloydyeHue MOTOUYHOKHUCITBIX IPOAYKTOBY.

IKekypeusi «bUOTEXHONOTHA — BaKHEWIIAash MPOU3BOJAUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOCTRO)Y.

11 KJJACC

Tema 1. 3apoxkaenne m pa3BUTHE 3BOJIOIHOHHBIX MPeICTABICHUHA B
Omosiornm

OpomonmonHas teopuss Y. [apBuna. Ilpennocbliku BO3HUKHOBEHUS
napBuHU3Ma. JKu3Hb M Hay4dHas AearesbHOCTh Y. JlapBuHa.

JIBrkymue cuibl 3BoJionuu BuaoB 1o Y. JlapBuHy (BbICOKast HHTEHCUBHOCTh
Pa3MHOXEHHUSI OpPraHW3MOB, HACIEJICTBEHHAas W3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).
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Odopmienne cunTteTnueckord teopun sBomonuu (CTD). HedlrpanbHas
Teopus dBomronMud. CoBpeMeHHass DBOJIONMOHHAST  OWoJorus. 3HAUYCHUE
ABOJIIOIIMOHHON TEOPHUH B POPMUPOBAHUYU €CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdeMoHcTpanuu

[Toptpetsl: Apuctotens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kroswe, Y. lapeun, C. C. UerBepukos, 1. 1. HImansraysen, x. Xomanein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema xuBoid mnpuponabl (mo K. Jlunuero)»,
«Jlectnuna xuBbIX cymiectB (mo Jlamapky)», «Mexanusm (opmupoBaHus
npucHocoONieHnid y pacTeHuid W KuUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mmapiipyra nyremectsus Y. lapsuna», «Haxoaku Y. apBunay, «@opmbl 60pHOBI
3a cymectBoBaHue», «llopoabl romybeit», «MHOroobpasue KyiabTypHBIX (opM
KamycTb», «[1opoibl TOMaITHUX JKUBOTHBIX», «CXxemMa 00pa30BaHMs HOBBIX BHJIOB
(mo Y. HapBuny)», «CxemMa COOTHOIIEHHUS JBIKYIIMX CHJI HBOJIOLUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETHYECKON TEOPHUH 3BOJIFOLIUNY.

Tema 2. MUKPO03BOIIOLHSA U €€ Pe3yJIbTATHI

[lonmynAnus Kak sJeMEHTapHas €QuHULA 3BOMOUMA. COBPEMEHHBIE METO/BI
OIICHKM T'E€HETUYECKOTO pa3HOooOpa3usi U CTPYKTypbl mnomyisuuil. M3MeneHue
reHooHJla TOMYJISUMU KaK 3JIEMEHTApHOE SBOJIOLHUOHHOE SBJICHHE. 3aKOH
reHeTuueckoro paBHoBecus Jxx. Xapau, B. BaiinOepra.

DneMeHTapHble (PaKTOPhl (JABUKYIUE CHIIbI) SBOJIONUU. MyTallMOHHBIN
npouecc. KomOunatnBHas u3MeHYMBOCTH. Jlpelidp reHOB — ciiydaiiHble
HEHAIpaBJI€HHbIE W3MEHEHHMS 4YacToT amiened B mnomyiasuusax. OpdexT
OocHOBarenss. JIpgexm Oymwviriounoco eopaviuwika. CHUdMCEHUe 2eHemu4yecKo2o
pasnoobpazus: npudunsl u cireocmeus. llposesnenue s3gpghexma Opeiigha 2enos @
oonvuwux  u  manvlx  nonyaayusx.  Murpauuu.  M3omAuMs  OOMyJISIIMA:
reorpadudeckas (IpoCTpaHCTBEHHAS ), OMOJoTHYECKast (PEMPOTyKTHBHAS).

EcrectBennsiii o1OOp — HampaBmsiomuid ¢akrop sBomound. Dopmbl
€CTECTBEHHOI0  0TOOpa:  JABWXKYIUMHM, CTaOWIM3HUPYIOUIUI,  pa3pbIBAIOIINN
(mu3pyntuBHbIN). [lonoBoit oTtO0p. BO3HHMKHOBEHHE W 3BOMIONMS COLUAIBHOTO
MOBEJICHUSI >KUBOTHBIX.

[IpucnocoOneHHOCTh  OPraHU3MOB  KaK  pe3yibTaT  MHUKPOIBOJIOIUH.
Bo3nukHoBenne — mpucnocobieHudd y  opraHu3mMoB.  Apomopdo3pl U
uanoanantanuu. [lpumepsl nmpucnocobieHnid y opraHu3MoB: MOP(HOIOTHYECKHE,
dusnonornyeckue,  OWMOXUMHUYECKHE,  ToBeaeHUeckre.  OTHOCUTENBHOCTD
IPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xkputepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpo3BooMK. M3onmamust — kioueBod ¢daktop BuaooOpazoBanus. [lytu u
CIIOCOOBI BUJI000pa30BaHUS: ajIonaTpuYecKoe (reorpaduueckoe),
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CUMITATPUYECKOE (?KOJIOTHYECKOE), «MTHOBEHHOE» (monUIIION IU3aIus,
rubpuau3anus). JIMTeTsHOCTh IBOIOIIMOHHBIX MPOIECCOB.

Mexanu3mbl (HOpMHPOBAHUS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Pons  sBomtonMoHHOW Omonmornu B pa3pabOTKE HAYYHBIX METOJIOB
coxpaHeHusi 6Mopa3Ho00pa3usi. MUKPOIBOIIONKS U KOIBOIIOIHUS MMapa3UTOB U UX
x03s51eB. MexaHu3mbl (POPMUPOBAHUSI YCTOMUHUBOCTU K aHTUOMOTHUKAM U CIIOCOOBI
O0pBLOBI C HEH.

JdeMoHcTpanuu

[Toptpetsl: C. C. YetBepukos, 3. Maliip.

Tabmuubl 1 cxembl: «MyTanuoHHass H3MEHYUBOCTHY, «llomynsionHas
CTpYKTypa BuAa», «Cxema nposiBjeHus 3akoHa Xapau—BaiinOepray, «Buxyiiue
CWJIBl ABOJIOLUNY, «DKOJIOTHYECcKas M30JLMs MOMYJALMM ceBaHCKOU (openmny,
«l'eorpadmueckas M30JSIIUSA  JIMCTBEHHMIIBI CHOUPCKOW UM JIMCTBEHHUIIBI
naypckoity, «IlomynsiuruoHHbIE BOJHBI YUCIEHHOCTU XUITHUKOB U XKEPTBY», «CxemMa
JEUCTBUSL €CTECTBEHHOTO o0TbOopa», «®DopMbl OOpHOBI 3a CYIIECTBOBAHHEY,
«naycrpuanbubiii MenaHu3my, «KuBbie uckonaembie», «[lokpoBUTeNIbCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexaatoiast OKpacka YKUBOTHBIX),
«Duznonornueckue amantanuu», «lIpucnocoOJeHHOCTh OpraHu3MoB U €&
OTHOCHUTENILHOCThY, «Kputepuu Buma», «Buabl-nBoitHuku», «CTpyKkTypa BUia B
npupojie», «Crnocodsl BUA000pa3zoBaHus», «l'eorpaduyeckoe BUA00Opa3OBaHUE
TpEX BUJIOB JIAHABIIICH», «IDKOJIOTUYECKOE BHJI000pAa30BaHUE BHUJIOB CHUHHUID),
«ITomunnouasl pacteHuit», «KanyctHo-peneunblii rubpumy.

O6GopynoBaHue: repObapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTHUI] U
3BEpell C MpUMEpaMH Pa3IMUHBIX MNPUCIOCOOJCHUM, 4Yyyena NTHUI] U 3Bepei
pa3HBIX BHJOB, TrepOapuMl pacTeHUd OJM3KUX BHUAOB, OOpa30BaBIIUXCS
Pa3IMYHBIMU CIOCOOAMU.

JlaGopaTopnass padora «BrpisiBiIeHHE H3MEHYMBOCTH y 0COOEl OJHOTO
BUJIA».

Jlabopatopnas  pabora  «llpucnocobneHus  OpraHMsmMoB U HX
OTHOCHUTENbHAS LEJIECO00PAZHOCTDY.

JlabopaTtopnass pabora «CpaBHeHHE BHJIOB 10 MOP(POIOTUUECKOMY
KPUTEPHUION.

Tema 3. Makpo3Boaouus U €€ pe3yabTaThl

Mertonsl  u3ydeHHs MakpoldBodonuu. l[laneoHTonmornueckue  METOIbI
u3ydeHust dBofonmu. Ilepexomnbie  QopMbl W (PHIOTEHETHYECKHE  PSJIbI
OpraHU3MOB.

buoreorpaduueckue metonbl uzydeHus sBomornuu. CpaBHeHHE (IOpHI U
dayHpl MaTEpHKOB W OCTPOBOB. buoreorpaduueckue obmactu 3emun. Bujabl-
SHJIEMUKU U PEJHUKTHI.
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DOMOpPHOJIOTMYECKHUE U CPABHUTEIbHO-MOP(OJOTHUECKUE METOAbl U3YUEHHUS
BONIIOLMHU. ['eHeTHMYecKMEe MeXaHU3MBbl 3BOJIIOLMM OHTOI€HE3a M IOSBICHUS
ABOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJIOTUYHBIE  OPraHbI.
PyaumenTtapHele  opraHbl M araBu3Mbl.  MOJEKYJISIPHO-TEHETHUYECKHUE,
OMOXMMHUYECKHE U  MaTeMaTU4YeCKue  METOJAbl  W3YYEHMs]  HBOJIOLHUU.
I'omonoruunsie TeHbl. COBpeMEHHBIE METOAbl MOCTPOCHUS (UIOTEHETUYECKUX
JEPEBHEB.

XpOMOCOMHBIE MyTallMU U 3BOJIOLMS TEHOMOB.

OO01ue 3aKOHOMEPHOCTH (TpaBuiia) 3BOJOUMH. [Ipunyun cmenvt yHKyuii.
HeobOpatumocTs sBomtonnu. ApanTuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
SBOJIOLIMH.

JdemMoHcTpanuu

[Toptpetsl: K. M. bap, A. O. Koanesckuii, @. Mrosep, 3. ['ekkenb.

Tabnuubl U cxembl: «DUIOTeHETUUECKUI Psijl JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepbl»,  «Creronedanbr»y,  «Punmodpute»y,  «CeMeHHBIE
nanopoTHUKW», «buoreorpaduyeckue 30HbI 3emnn», «Jlpeiip KOHTUHEHTOBY,
«Penuktel», «HavanbHble CcTaguu 3MOPUOHANBHOTO PA3BUTUS TMO3BOHOYHBIX
KUBOTHBIX», «l'OMOJIOTMYHbIE W aHAJOTUYHBIE OpraHel», «PyaumMeHThD,
«ATaBU3MBI», «XPOMOCOMHBIE HA0Opbl YeIOBEKa W IIMMIaH3e», «laBHbIE
HaIpaBJICHUS 3BOIOLUNY, «O011I1e 3aKOHOMEPHOCTH 3BOJTIOLIHI.

OGopynoBaHue: KOJJIGKIIUU, TrepOapuu, MYJSKU MCKOMAEMBIX OCTATKOB
OpraHU3MOB, MYJISKM TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJIMMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUH HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3sBuTHE sKM3HM HA 3emJie

HayuHble rumore3bl NpPOMCXOXKIEHUS >KU3HU Ha 3emiie. AOUOreHe3 u
naHcriepmusi. JloHay4yHble NPEICTABICHUS O 3aPOKIACHUU KU3HH (KpPEalMOHHU3M).
['Mnore3a NOCTOSHHOTO CaMO3apOKICHUS )KU3HU U €€ onpoBepxkeHue onbitamu .
Penu, JI. Cnannanuanu, JI. Ilactepa. [IpoucxoxaeHue x«u3HU U aCTpOOUOIOTHS.

OcHOBHBIE JTallbl HEOPTaHUYECKOU JBOJIIOLUH. [InanerapHas
(reosoruueckasi) JBOJIONUA. XHMHYECKas OdBOJIONMSA. AOHMOTEHHBIH CHHTE3
OopraHnyeckux BemecTB W3 HeopraHuueckux. OmeiTr C. Mumiepa u I'. HOpu.
ObpazoBanue mnonuMepoB u3 MoHomepoB. KoamepBatnas rumoresa A. M.
Omnapuna, TMmoTe3a nepBuaHOro OyipoHa JIk. XomnaeitHa, TeHeTUYeCKasi TUIOTe3a
I'. Ménnepa. Pubosumbr (T. Yekx) um rumoreza «mupa PHK» V. T'unbepra.
®dopmupoBaHre MeMOpaH ¥ BOBHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emsin u Meroabl €€ u3ydyeHus. lckomaemble OpraHU4ecKue
octaTku. ['eoxponosoruss u e€ wMeronbl. OTHOCUTENbHas M aOCONIOTHAsS
reoxXpoHosorus. I'eoxpoHosiornyeckas mKaia: 30Hbl, 3pbl, IEPUOJIBI, SITOXH.
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HauvanbHble sTambel opranudeckoi sBosrouuu. [losBieHne u 3BOJIOLHS
MEPBBIX KJIETOK. DBOJIOIUS MeTa0oin3Ma. BO3HMKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIEHKN KaK aHaJjor MEPBBIX Ha 3emiie COOOIIECTB.
CrpomartonuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[Ipoucxoxnenue 3ykapuoT (CUMOHOTreHe3). DBOJIIOIMOHHOE MPOUCXOKICHHUE
BUpPYCOB. [IponcX0XJeHME MHOTOKIETOYHBIX OpPraHu3MoB. BoO3HUKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE ATamnbl ABOJIOLUMU BbICHINX pacTeHUuH. OCHOBHBIE apoMOPGO3bI
pactenud. Bpixonm pacrenuii Ha cymy. IlosBiieHME CHOPOBBIX PACTEHUN U
3aBoeBaHre uMU cymu. CeMmeHHble pacTeHHs. [IpoHCXOXKIEHHE IBETKOBBIX
pacTEeHUM.

OcHOBHBIEC 3Tamnbl SBOJIOIUU KUBOTHOTO Mupa. OCHOBHBIE apoMop(]o3bI
KUBOTHBIX. Benjackas dayna. KemOpuiickuii B3pbIB — MOSIBJIEHUE COBPEMEHHBIX
TunoB. [lepBbie XOpnoBbIE KUBOTHBIE. JKHU3HP B BOJIE. DBOJIOLUSA MO3BOHOYHBIX.
[Tpoucxoxnenne ampuouit u pentwinid. [IpoucxoxxaeHrue MICKONMUTAIONIUX U
ntuil. [lpunnun kimrodeBoro apomopdoza. OcBoeHue OECIO3BOHOUYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButne xu3HM Ha 3emie IO 3paM M IEPUOJAM: apXel, MPOTEPO30M,
najaeo3oi, Me3030M, KaifHo30i. OOmias  XapakTepucThkKa Kiumara H
reojorndyeckux mpoieccoB. [losiBIeHHME W pacuUBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCJaoBUsI U BIUSIHUE HA Ta30BbIi cOCTaB aTMOC(hEpHI.

MaccoBbie BBIMUpPAHUSI — DKOJIOTHYECKUE KPU3HCHI mpornuioro. [Ipuyuunel u
CIEACTBUS MAacCOBBIX BbIMHUpaHHUU. COBPEMEHHBIM IKOJIOTMYECKUN KPHU3HUC, €T0
ocobenHoctu. [Ipobiiema coxpaneHusi OnopazHooOpas3us Ha 3emIie.

CoBpeMeHHas cucteMa opraHudeckoro mupa. [IpuHuumnel kmaccupukanuu
opranu3mMoB. OCHOBHBIE CUCTEMATUYECKUE TPYIITBI OPTAHU3MOB.

JdemoHcTpanumn

[Toptpetsl: ®@. Penu, JI. Cnannanuanu, JI. Ilactep, . . Meunukos, A. U.
Onapun, /Ix. Xonzaeitn, I'. Mémnep, C. Munnep, I'. FOpu.

Tabnuipe! u cxembl: «Cxema onbita @. Penn», «Cxema omnbita JI. ITacTepa mo
U3YUYEHUIO caMo3apokieHus xu3Hu», «Cxema ombita C. Muinepa, ['. FOpwn»,
«JTanbl  HEOpPraHWYECKOW  3Bosmouun», «l'eoxpoHoIOrMYecKass  IIKaiay,
«HadanpHbIE 3Tambl OpraHUYEecKOl 3Boonmm», «Cxema 00pa3oBaHUs dYyKapHOT
nyTéM cuMmOuoreHeza», «CucremMa KUBOM mpupoab», «CTpoeHHE BHpYyCay,
«Apomopdossl  pacteHuit», «PuHHOGUTHY, «OTHOKIETOYHBIE BOAOPOCINY,
«MHoTroKJIeTOUHbIE  BOJOpoCHm», «Mxwm», «llanmoporHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl IIBETKOBBIX pacTeHUil», «Cxema pa3BUTUS KUBOTHOTO
mupa», «Apomophosbl KUBOTHBIX», «lIpocteitmme», «KumedHonomocTHbIEY,
«IInockue yepBU», «YneHuctonorue, «PBIOBI», «3eMHOBOJIHBICY,
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«IIpecmbikaromuecs», «lltump», «Miekonurtaromme», «Pa3Butue Xu3Hu B
apXeucKou apey», «Pa3BUTHE KU3HU B IPOTEPO3OMCKON dpey, «Pa3BuTHe KU3HU B
IaJIe030MCKOM 3pe», «Pa3BuTHe )KU3HU B ME3030MCKOMN 3pe», «Pa3BUTHE KU3HU B
KaitHO30M KO 3pey», « COBpEMEHHAs! CUCTEMA OPraHUYECKOT0 MUPay.

O6opynoBanue: repObapuu pPACTEHH Ppa3IUYHBIX OTAEIOB, KOJIIEKIIMH
HAaCEKOMBIX, BJIAXKHBIE MIPENapaThbl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUU
UTJIOKOJKHMX, CKEJIEThl TO3BOHOYHBIX JKMBOTHBIX, 4Yydella NTUL U 3BEpEH,
KOJUIEKLIIMM OKAMEHEJIOCTEM, MOJE3HBIX HCKOMAEMBbIX, MYJSDKM OPraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

Bupryanbnass sgaGopatopHasi padora «MoaenupoBaHUE — ONBITOB
Mumnnepa—tOpu 1o n3y4eHno abMOreHHOT0 CUHTE3a OPraHUYeCKUX COCIMHEHUI B
NepBUYHON aTMOchepe».

JlaGoparopnass padora «l3ydyeHWe M ONKCAHUE HMCKOMAEMbIX OCTATKOB
JOPEBHUX OPTaHU3MOBY.

IIpakTuueckass padora «V3ydueHne OCOOCHHOCTEM CTPOCHHUS PaCTCHUI
Pa3HBIX OTAEIIOBY.

IIpakTnueckas padora «M3yueHue ocoOEHHOCTENH CTPOEHUSI TTO3BOHOYHBIX
KUBOTHBIX).

Tema S. [Ipoucxoxkaenue 4yejioBeKa — aHTPOINOIeHe3

Paznensl 1 3a1aun aHTpONOIOruUd. METOAbI AHTPOMOJIOTHH.

CraHOBIICHUE TPEJCTABICHUN O MPOUCXOXKICHUM YEIOBEKa. Penurmnosnsbie
BO33peHUs. COBPEMEHHBIE HAYYHbBIE TEOPHH.

Cx0/1cTBO YenoBeKa ¢ ) KMBOTHBIMU. CUCTEMATHUUECKOE MOJIOKEHUE YEIIOBEKA.
CBunerenbcTBa  CXOACTBA  YEIOBEKA € JKMBOTHBIMH:  CPaBHUTEIBHO-
MOP(OJIOTHYECKHE, AMOPHUOJIOTHYECKHE, $bU3M0I0r0-OMOXUMHUYECKHUE,
nopeneH4Yeckue. OTIU4Yns 4eI0BeKa OT )KUBOTHBIX. [IpSIMOX0KIEHUE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CHCTEMBI.

JIBmkymue cuibl ((hakTophl) aHTPOIIOTeHEe3a: OMONIOrHYECKUe, COIHAbHBIE.
CooTHoIIeHNE OMOJIOTUYECKUX M COMATBHBIX (PAKTOPOB B aHTPOIIOTEHESE.

OCHOBHBIE CTaJMM AHTPOIOTEeHE3a. PaHHME YenoBEeKOOOpa3HbIE 00E3bSHBI
(TPOKOHCYIIBI) U paHHHUE MOHTH]IBI — OOIIHE MPEAKH YeI0BEKOOOPA3HBIX 00€3bsH U
JToJield. ABCTpaJIONUTEKU — ABYHOTHUE MpeAKH Jtojeh. UenoBek yMenblid, repBble
W3TOTOBIIEHUS OPYIHUM TpyAa. YenoBeK MPSIMOXOMSIIMNA U MEPBBIA BBIXOJ JIFOJCH
3a mpenensl  Adpuku. YenmoBek reimenbOeprckuii —  OOmMM  MpeaoK
HEAHJEPTAIBCKOTO YEJIOBEKA U YEJIOBEKa Pa3yMHOro. YenoBeKk HEaHIEepTaIbCKUU
KaK BHJ JIIOJIEM XOJIOJIHOTO KiuMaTa. YeloBEeK pa3yMHbId COBPEMEHHOTO THIIA,
JICHUCOBCKUW YEJIOBEK, OCBOCHHWE KOHTHMHEHTOB 3a mpenenamu Adpuku.
[TasieoreneTrka u najeoreHOMHUKa.
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DBOJIONUST COBPEMEHHOTO 4enoBeKka. EcTecTBeHHBI OTOOp B MOMYJISIUSIX
yesioBeka. MyTaluoHHBIN Tiporiecc U noaumMopdusm. [lomynsiMoHHBIE BOJIHBI,
npeid reHoB, murpaius U «3G@PEKT OCHOBATENS» B MOMYJAIHIX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckue pacel. IloHstue o pace. bosmbmme pacel: eBponeouHas
(eBpasmiickasi),  aBcTpajo-HerpoujHasi  (dKBaTOpHaJIbHAs),  MOHTOJOHIHAS
(a3maTcko-amepuKkaHcKas). Bpemss u myTH paccelieHHs 4YeloBeKa IO IUIaHEeTe.
EnuHcTtBO  4yenoBeueckux — pac.  HaydHas  HECOCTOSITENBHOCTH — pacus3Ma.
[IpucnocoOneHHOCTh YeNoBeKa K pa3HbIM YCIOBUSIM OKpYXKAIOLIEH Cpebl.
Bnusaue reorpaduyeckoit cpeapl W Jpeiipa reHoB Ha MOpPQOJIOTHIO U
(U3HOJIOTHIO YETOBEKa.

MexaucuuIuiiHapHbple  MeToAsl B ¢u3uueckol  (OMOJIOTMYECKON)
AHTPOMOJIOTMM.  OBOJIOLMOHHAs  AHTPONOJIOTHS M IMAJIEOAHTPOIOJIOTHUS
YEJIOBEYECKUX MMOMYJISIIUA. bHOconraNbHbIE MCCIECIOBAHUS MPUPOIBI YEIOBEKA.
HccnenoBanne KO3BOIOUUNA OMOIOTMUECKOTO U COLMATIBLHOTO B YEJIOBEKE.

JdemMoHncTpanuu

IToprpetsr: Y. {apsun, JI. JIuku, 4. 5. Poruackui, M. M. I'epacumos.

Tabnuubl 1 cxembl: «MeTolIbl aHTPONOJOTUNY», «['0JTOBHOW MO3T YETOBEKAY,
«YenoBekooOpa3Hbie 00€3biIHbI», «CKEeNeT 4YelnoBeKa M CKEJNeT LIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MbDY, «/IBHKyIIME CHIIBI aHTPOIIOTEHE3A», « DBOJIIFOLUMOHHOE
IPEBO  4YENOBEKA», «ABCTpanonutek», «YemoBek  ymenslid», «Yeosek
NPAMOXOAIININY, «JleHncoBckui uenoex» «Heanaepransub»y, « KpoMaHbOHIBDY,
«IIpenku yenoBekay, «ITarbl 3BOJTIOLUHN YEIOBEKa», «Packl 4elIoBeKay.

O6opynoBaHue: MyJSDKM — OKAMEHEJIOCTEH, MPEeJMETOB MaTepUalbHOM
KyJIbTYphl TPEIKOB 4elioBeKa, penpoAykuuu (¢dortorpaduu) KapTUH C
MU(OTOTUYECKUMH U OUONEHCKUMU CIOKETAaMU MPOUCXOXKICHUS YeJIOBEKa,
¢doTtorpadun HaXOAOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEeKa, MOJIENb
yepena 4YeJoBEeKa M 4Yepena INMMIIAH3€, MOJENIb KHCTH YEJIOBEKa W KHUCTH
IIMMIIaH3€, MOJEIIA TOPCa IPEAKOB YEI0OBEKa.

JlabopaTopnass padora «l/3yueHue OCOOEHHOCTEH CTPOCHMSI CKeleTa
YeJIOBEKA, CBA3AHHBIX C MPAMOXOKICHUEM.

IIpakTnyeckas padora «/3ydyeHne 3K0JI0rnYeCKUX aganTalHil 4eJI0BEKay.

Tema 6. Jkosorusi — Hayka O B3aMMOOTHOILICHHMSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalolie cpeaou

3apoxaeHne u paszButue sxkojoruu B Tpyaax A. 'ymbonsara, K. @. Pymbe,
H. A. CeseproBa, O. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3amauu
sKooruu. CBs3b SKOJIOTUU C IPYTUMH HayKaMH.
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Metoabl skonoruu. [loneBble HaOMOAECHUSA. DKCIEPUMEHTHI B HKOJIOTHU:
OpUpoJiHble U JabopartopHble. MojenupoBaHHe B 3KOJOTUU. MOHHUTOPHHT
OKPYXaIOIEH CpeJibl: JJOKAIbHBINA, PETUOHATBHBIN U II100aTbHBIN.

3HayeHuEe OKOJIOTMYECKHX 3HAHUM I 4YeJIOBEKa. DKOJOTHYECKOE
MHPOBO33pEHUE KaK OCHOBA CBSI3€M 4eJioBeYeCTBa € mpuponoun. PopmupoBaHue
AKOJIOTHYECKOM KyJIbTYpPbI U SKOJIOTHUECKON I'PAMOTHOCTH HACEIICHUS.

JdeMoHcTpanuu

[Toptpetsr: A. I'ym6oasar, K. @. Pynse, H. A. CeseproB, 3. ['ekkensb, A.
Tencnu, B. H. Cykaués.

Tabmuupbl 1 cxembl: «Pazgensr skomorum», «Metonabl skonorum», «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEIBD).

JlaGopaTopHas padora «3yuenue METOJIOB AKOJIOTUYECKUX
HCCJICIOBAHUI.

Tema 7. Opranu3msl 4 cpea OOUTAHUSA

DKkoJjioruyeckue (PaKkTopbl U 3aKOHOMEPHOCTH uX aencTBus. Kiaccudukanus
AKOJIOTHYECKUX (PaKkTOpoB: abuoTHUeCcKre, OMOTUYECKUE, aHTpororeHHele. OOmme
3aKOHOMEPHOCTH JAEMCTBUS 3KoJoruyeckux ¢akropos. IIpaBuino munumyma (K.
Mmnpenrens, 0. JInbux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue ¢akrtopsl. CBeT Kak 3kosoruueckuil ¢akrop. JleiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOI'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTHYECKUE TPYIMIIbI
pPaCTeHMI M JKMBOTHBIX II0 OTHOLICHHMIO K cBeTy. CHrHajmpHas pojb CBETA.
doTonepruoanus3m.

Temneparypa kak skosiormueckuil ¢akrtop. JleiictBue Temmneparypsl Ha
opraHu3Mbl. [IoMKHIIOTEPMHBIE M TOMOWOTEPMHBIE OPTAHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocts kak oskonormdeckuil (axtop. Ilpucmocobnenus pacteHuir K
MOJIJIEp)KaHuI0 BoMHOTO OanmaHca. Knaccudukamus pacTeHWH MO OTHOIICHHUIO K
Boze. [IpucnocoOnenus >KMBOTHBIX K U3MEHEHHUIO BOAHOIO PEXUMA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYILHAs, MOYBEHHAs,
ryOMHHAsT  TOJIMOYBEHHAs,  BHyTpHUOpraHusMeHHas.  DU3HKO-XUMHUYECKHE
OCOOEHHOCTH cpel oOuTaHuss opraHu3zMoB. IlpucrnocoOneHuss OpraHu3sMoB K
KU3HH B PA3HBIX CPEllax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roguunbie puTMbI. [IprcnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM
YCJIOBUH KHU3HMU.

Kuznennsie Qopmbl opranu3zMoB. llonstTue o JKuU3HEHHOW (Qopme.
XKuzHeHnnsle poOpMbI pacTEHUI: 1epeBbs, KyCTAPHUKHU, KyCTAPHUUKH, MHOTOJIETHUE
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TpaBbl, OJHOJIETHUE TpaBbl. JKuW3HEHHbIE (OPMBI KUBOTHBIX: THUIPOOHOHTHI,
reo0MOHTHI, a9pOOHOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotuueckue  dakropsl.  Buasl = OMOTMYECKMX  B3aMMOJICHCTBHIA:
KOHKYpPEHIUS, XUITHUYECTBO, CUMON03 U ero ¢opmsl. [lapazutusMm, koomneparus,
MYTYyaJau3M, KOMMEHCAIN3M (KBapTHUPAHTCTBO, HaxjeOHn4uecTBo). Hetpoduueckue
B3auMojielicTBus  (Tommueckue,  (Qopuueckue, (Qabpuyeckue).  3HauCHUE
OMOTUYECKUX B3aUMOJCUCTBUN [UIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpelie
obOutanus. [IpyHIIUT KOHKYPEHTHOTO UCKITIOYEHUSI.

JdeMoHcTpanuu

Tabmuubl 1 cxembl: «JKonorudyeckue Qaxtopb», «CBETOBOW CHEKTPY,
«IKOJOTHYECKUE TPYMIbl )KUBOTHBIX MO OTHOIIEHHUIO K CBETY», «TerIoKpoBHbBIE
KUBOTHBIE», «XOJIOJHOKPOBHBIE 3>KUBOTHBIE», «DHU3MOIOrMUYECKUE aJanTaluu
KUBOTHBIX», «Cpenpl 0OUTaHHUS OpPraHU3MOB», «bBHOJIOrHMYECKUE PUTMBDY,
«Kuznennole  Qopmbl  pactenmit», «KuzHeHHbIE  (OPMBI  KUBOTHBIXY,
«IKocucTeMa MHUPOKOIUCTBEHHOTO Jiecay, « IKOCHCTeMa XBOMHOro jecay, «llenu
nuTaHus», «XunHudecTBoy, «llapazutuszm», «Konkypenuus», «CumOnos3y,
«KoMMeHcanuzm.

O6GopynoBaHnue: repOapuu pacTeHUNW U KUBOTHBIX, MPUCTOCOOJEHHBIX K
BIMSHUIO Pa3JIMYHbIX SKOJOTMYECKUX (PaKTOpoB, repOapuu CBETOJIIOOUBBIX,
TEHEIIOOMBBIX W TEHEBBIHOCIIMUBBIX PACTEHHH, CBETOIIOOMBBIE, TEHETIOOUBBIE U
TE€HEBBIHOCI/IMUBbIE KOMHATHBIE PACTEHUS, repOapuu U KOJUIEKIIUU TEIUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPACTEHUM, Uydesia NTULl U 3BEpei, repOapuu
pacTeHul, OTHOCSIIMXCA K rurpoduraMm, kcepopuram, Me30puTaM, KOMHATHBIE
pacTeHusl TaHHBIX TPYII, KOJJIEKIMH >KMBOTHBIX, OOMTAIOIIMX B Pa3HbIX Cpeaax,
repOapuM M KOJUIEKIIMM pAacTeHUH M JKUBOTHBIX, OOJaJaOIIMX YepTaMu
IPUCHIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBHM >KH3HHU, TrepOapuu M
KOJUICKIIMM PACTEHUM W KUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (POPM, KOJICKIIMHU
KUBOTHBIX, YYAaCTBYIOLIMX B PA3JINYHBIX OMOTHUECKUX B3aUMOJACHCTBUSIX.

JlabopatopHas padora «BpisiBIeHHE MNPUCIOCOONIEHUI OpPraHU3MOB K
BJIUSTHUIO CBETAY.

JlabopaTopnass padora «BrbisiBIeHHEe NPUCTIOCOONICHH OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhD.

JlabopaTopnasi padora «AHATOMHUYECKHME OCOOCHHOCTH pACTCHUU U3
Pa3HBIX MECT OOUTaAHUSD.

Tema 8. Iko10rusi BUA0B U NONMYJISIIM A

OKOJIOTUYECKHE  XapaKTEPUCTUKH  IOIYJIALMH. [Monynsamust ~ Kak
Oounonornyeckas cucrema. Poiab HEOTHOPOAHOCTH cpeibl, GU3HUECKUX 0aphepoB U
0COOEHHOCTEN OMOJIOTHMYU BUAOB B (POPMUPOBAHUN MPOCTPAHCTBEHHOU CTPYKTYPHI
nomynsiuuid. OCHOBHBIE IOKA3aTEAW MOIMYJISLUUU: YHUCIEHHOCTh, IIJIOTHOCTb,
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BO3pacTHasi W TMOJIOBas CTPYKTypa, pOKIAEMOCTh, MPUPOCT, TEMII PpOCTa,
CMEPTHOCTh, MUTPAIUSL.

DKoJoTru4ecKass CTpykTypa nomyisiuu. OleHKa YHUCICHHOCTH MOMYJISIIIUH.
JlvHaMuyKa TOMYJSALMU U €€ Peryidiusa. buoThdeckuil MOTEHIMaT IOIMYISLHH.
MoienupoBaHre TMHAMUKA Tonyasiiui. KpuBble pocTa YMCIAEHHOCTH TOMYJISIIUHY.
KpuBbie BbDKMBaHMSA. Perynsiuss YUCICHHOCTH TONYJAIUN: pojib (aKTOPOB,
3aBUCSIIMX U HE 3aBUCSIINX OT INIOTHOCTH. DKOJOTMYECKUE CTPATETUH BUIOB (I- U
K-ctparterun).

[Tonarue o0 skojornueckoil Humie Buaa. MecrtooOutanwe. MHoOromepHas
MOJIeNIb  3KoJiorndeckor HumM Jx.M. XatumHcona. Pa3mepbl 3KOJIOrHMYECKOU
Huiu. [ToTeHumnanbHas U peaav3oBaHHAs HUIIIM.

Bua kak cucrema momynsiuid. Apeanbl BUJIOB. BuUIbl M UX >KU3HCHHBIC
CTpaTeruu. JKOJIOTUUECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEACHUS M MUTpalldid >KUMBOTHBIX. buosornueckue
WHBA3UU YYKEPOJHBIX BUIOB.

JdemMoHncTpanuu

[Toprper: Ix. . XaT4ynHCOH.

Tabnuiel U cXxeMmbl: «IKOJOTHMUYECKUE XapPaAKTEPUCTUKHU TOMYJISIIUNY,
«IIpocTpaHcTBEHHas:  CTpyKTypa nonynsanuun», «Bo3pacTHble  OUpaMubl
nonynsiuuny, «CKOpPOCTh  3acCelieHUsI MOBEPXHOCTH 3€MJIM  Pa3JIUYHBIMU
opranuzmammn», «Mogeinb 3xonorudyeckort Humu [Jx. Y. Xatunnconay.

O6opynoBanue: repbapuu pacTeHHM, KOJUIEKIIUH KUBOTHBIX.

JlabopaTopnass  pa6ora  «lIpucmocoOneHuss ceMssH  pacTeHHl K
pacceneHuro».

Tema 9. Jkos0rus coo0mECTB. IKOJIOTHYECKHE CUCTEMBbI.

CooOmectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBA3uM MEXIy
OpraHu3MaMH B OMOLIEHO3E.

OxocucrteMa kak oTkpbiTasi cucrema (A. JIx. Tencnu). OyHKIMOHAIbHBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTBI, PEIyLEHTHI.
Tpoduueckne ypoHu. Tpoduyeckne mnenu u cetd. AOHOTHYECKHE OJOKH
skocucTeM. [1ouBbI U Wbl B 3KocucTeMax. KpyroBopoT BelecTB ¥ MOTOK SHEPTUU
B OKOCUCTEME.

OcHOBHbIE  TIOKa3aTelau  dKocucTeMbl. buomacca u  mpoayKuus.
DKOJIOTUYECKHE MUPAMUJIBI YUCeTT, OMOMACCHI 1 SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Dayxmyayuu.
HampaBieHnnbsie 3aKkOHOMEpPHBIE CMEHBI COOOIIECTB — Ccykieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM M HX MPUYUHBL. AHTpPOIOIEHHBIE BO3JECUCTBUS Ha
cykneccuu. Knmumakcunoe cooOrectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.
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[IpupoaHble 3KOCUCTEMBL. JKOCUCmEMbl 03€P U peK. JKocucmemovl MOpeu U
OKeano8. Ixocucmemvl MYHOP, J1eCo8, cmenell, nyCmbitb.

AHTpPONIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Paznuuns
MEXK Ty aHTPOIIOTE€HHBIMU U TIPUPOTHBIMU SKOCUCTEMAMH.

Ypboskocucrtembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoxackas
dnopa u dayna. CuHaHTpomnuzaiusi Topojackoil QayHbl. buonormdeckoe u
X035IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUII OPTraHNW3MOB B
aKocHucTeMax. Ponb kackaonozo 3gpghexma u 8U008-30UPUKAMOPOS (KIH0UeBblX
8U008) 6 ¢hyHKyuonuposanuu sxocucmem. IlepeHOC PHEPTHM U BEIIECTB MEXKIY
CMEXHBIMH SKOCHCTEMaMHU. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISLIUNA U 9KOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3/ICHCTBUI.

Mexanuzmwi 8030eliCmBUs. 3aepA3HeHUll PA3HbIX MuUnos Ha
cyOOp2aHUIMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl ~ 9KONI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCEUS.
MeTo1010THsT MOHUTOPUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX YKOCUCTEM.

JdemMoHcTpanuu

[Hoptper: A. [Ix. Tencnn.

Tabmumet  u cxeMbl:  «CtpykTtypa  OWoreHO3a»,  «DKOocHUCTEMa
IIUPOKOTMCTBEHHOTO Jiecay, « IKOCHCTeMa XBOWHOTO Jjecay, « DyHKIIMOHAIbHBIC
TPpyNIbl OPTaHW3MOB B JKOCHCTEMe», «KpyroBopoT BEIIECTB B 3KOCHCTEME,
«llenn mutanus (MacTOMIIHAS, TETPUTHAS)», « DKOJIOTHIECCKAS TUPAMUIA YHCEID,
«IKojoruyeckas mUpamMuaa OMOMacchl», «IKOJOTHYECKas MUpPaMUJa SHEPTHHY,
«O0pazoBanue 6osoTa», «llepBuuHas cykueccus», «BoccTaHOBIIEHHE Jieca MOCe
nokapay», «IKOocHucTeMa 03epay», «ArpoieHos», «KpyroBopoT BemecTB M MOTOK
SHEPTUHU B arporieHosey, «[IpuMepsr ypOosKocHuCTEMY.

O6opynoBanue: repbapun pacTeHUH, KOJUICKITMA HACEKOMBIX, Uydelia MTUIl |
3Bepeid, repbapuu KyIbTYyPHBIX U TUKOPACTYIIUX PACTCHHUM, aKBAPUYM KaK MO
9KOCHUCTEMBI.

IIpakTuyeckas padora «/3ydenue n onrcanue ypo0IKOCUCTEMBD.

JlabopaTtopnass padora «l3ydeHue paszHOOOpa3usi MEIKUX TMOYBEHHBIX
YWICHUCTOHOTHUX B PA3HBIX SKOCUCTEMAX).

IKCKypeHusi «DKCKypCHsl B TUITMYHBIN OMoreorieHo3 (B ayOpaBy, Oepe3HsK,
€JIbHUK, Ha CyXOJI0JIbHBIA WJIM TOMMEHHBIN JIyT, 03€p0, 00JIOTO)».

IKCKypeusi «IKCKYpCUs B arpodKOCUCTEMY (Ha MOJi€ WM B TEIJIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riodanbHas 3KocUCTEMA

buochepa — obOmermnanerapHas o0ojoYka 3eMIId, TJ€ CYIIECTBYET HWIIU
CyIlleCTBOBaja XU3Hb. Pa3BuTHe npejcTaBieHuii o ouochepe B Tpyaax . 3rocca.
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VYuenue B. U. Bepnanckoro o 6mochepe. Obnactu 6uocheps u e€ coctas. JKupoe
BEIIECTBO Ouochepsl U ero PyHKIIUH.

3aKOHOMEpPHOCTH cyniecTBoBaHusi 6uocheprl. OcobeHHocTu O6rochepsl Kak
rI100aIbHON PKOCUCTeMbI. JJuHamMuueckoe paBHOBecue B Onocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXUMHUYECKHE ITUKIBI (Yriiepoja, a3ota). PUTMUYHOCTH SIBIEHUMN
B Ouocdepe.

3oHansHOCTh Ouocdepnl. I[lonsitue o Ouome. OCHOBHBIE OHMOMBI CYIIIHU:
TYHJPA, XBOWHBIE JIECA, CMELIAHHBIE U IIUPOKOJIMCTBEHHBIE Ji€ca, CTEIN, CABAHHBI,
IIyCTBIHY, TPOIIMYECKUE JIECA, BBICOKOTOPhA. KiuMar, pacTUTENbHBIN U KUBOTHBIN
MUP OMOMOB CYIIIH.

CtpykTypa 1 (yHKIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOIO MOTEHIMAa U
onochepHbIX PYHKIUH.

JdemMoHcTpanuu

[Toptpetsl: B. . Bepnasckuid, 3. 31occ.

Tabnuiel u cxembl: «I'eocheprsl 3emnny, «KpyroBopoT azora B MPUPOACH,
«KpyroBopot yriepona B mpupozae», «KpyroBopoT Kuciopoga B MpUPOIE»,
«KpyroBopoT BojibI B mpupojie», «OCHOBHbIE OMOMBI cymny, «Knumaruueckue
nosica 3emnm», «Tynapay, «Taira», «Cmemannsiil gecy», «IIMpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «lIycTeiHa», « Tponnyueckuii Jiecy.

O6GopynoBaHue: repoapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YestoBek 1 OKpy:xa0IIas cpeaa

OKOJIOTUYECKUE KPU3UCBI M MX NPUYMHBL. Bo3aeicTBHe YeIOBEKa Ha
ouocdepy. 3arpssHeHure BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienue mnouBbsl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHue KiuMmara.

AHTpPONIOTEHHOE BO3JICWCTBHE HA PACTUTEIBHBIM M KUBOTHBIM Mup. OxpaHa
pacCTUTENLHOTO W KUBOTHOTrO Mupa. OCHOBHBIE MPUHIMIBI OXPaHbl HPUPOIBI.
Kpacueie xuuru. Oco0o oxpansembie npupojansie Ttepputopun (OOIIT).
Boranndeckue caipl U 30010THYECKUE TTAPKH.

OCHOBHbIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSL 4YEIOBEUECTBA U MPUPO/IBI.
PammonansHOe  TPUPOAOIONB30BAHUE W COXpaHEHHWE  OMOJOTUYECKOTO
pazHooOpasust 3emumn. OOmuye 3aKOHOMEPHOCTH TJI00ATBHBIX 3KOJIOTHUYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOSTHBIC TOCIEACTBHS.

Pa3zBuTne METOJIOB MOHUTOPUHIA Pa3BUTHUSI OMACHBIX TEXHOTECHHBIX
npoueccoB. Cucmemmuvie ucciedo8anus nepexooa K pecypcocbepezarowell U
KOHKYPEeHmMOocnocobHoul snepeemuke. buonozuueckoe paznoobpazue u buopecypcawi.
Hayuonanvuvie ungopmayuonusvie cucmemvl, obecneuusarowue O00CMyn K
ungopmayuu NO  COCMOAHUIO OMOENbHbIX 6U008 U 9IKocucmem. (OcHOBb
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sKopeadburumayuu dKocucmem U cnocoboos 060pvoOLl ¢ OUONOBPENHCOCHUSMU.
Pexoncmpyryus Mopckux u Ha3eMHbIX IKOCUCTNEM.

JdeMoHcTpanuu

Tabmuubr w  cxembl:  «3arpsisHeHHEe  atMocepbl»,  «3arpsi3HEHHE
ruapocdepsl», «3arpsizHeHre TouBb», «llapHukoBwli  3pdekT», «Ocobo
OXpaHsieMbI€ TIPUPOTHBIC TEPPUTOPHUI», «MOJETH YIPABIIEMOTO MUPaY.
Ob6opynoBanue: (ororpaduu OXpaHIEMBIX pPAaCTEHUH M KUBOTHBIX KpacHoi
kHuru Poccuiickoit @enepanuu, KpacHoil KHUTHU peruoHa.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
BUOJIOTUN HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycraHaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHUS
OoOy4YaromIMMHUCS TPOrpaMM CpelHero ooOimero o0pa3oBaHUs: JUYHOCTHBIE,
METaIrpeIMETHbIE U NPEIMETHBIE.

B cTpykType NTMYHOCTHBIX Pe3yJbTaTOB OCBOCHUSI MPOrPaAMMBbI 110 OUOJIOTUU
BBIJIEJICHBI CIEAYIONINE COCTABIISIONIME: OCO3HAHNE O0YYaIOIMMHUCS POCCUMCKOM
I'PaKIaHCKON UJIEHTUYHOCTU — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CAMOONpENETEHUI0, Hamuyue Momusayuu K OOy4deHHIO  OuOJOruw,
yenenanpaegienHoe paseumiue BHYTPEHHUX YOEKIEHUM JMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPAIAUIMI pPa3BUTHSA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIINXCS PYKOBOJICTBOBATLCS B CBOEH
JESATETbHOCTU I1I€HHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMH, TMPUCYIIUMH CHCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUsl, Haluyue  HNpPABOCO3HAHUS  DKOJOTUYECKOU
KYJIbTYPbI, CHOCOOHOCMU CMAUMb UEIN U CTPOUTh )KU3HEHHBIE TUIAHBI.

JIngyHOCTHBIE PE3yJIbTaThl OCBOCHMS IIPOTPaAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B EIMHCTBE YYEOHOM W BOCHHUTATEIBHOM JEATEIbHOCTM B COOTBETCTBUU C
TPaAUIIMOHHBIMU POCCUMCKUMH COLUMOKYIbTYPHBIMU, UCTOPUUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMU, MPUHSATHIMU B OOILECTBE MPaBWIAMU U HOPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT TIpolleccaM CaMOIO3HAHMS, CaMOBOCIHMTAHUS W
CaMOpa3BUTHS, Pa3BUTHUSI BHYTPEHHEH TMO3UIMU JIMYHOCTHU, NATPUOTHU3MA U
YBAXXEHUSI K 3aKOHY M MPABOIOPSIKY, YETOBEKY TpyJla U CTapiieMy MOKOJICHUIO,
B3aUMHOI'O0 YBa)KECHHS, OEpPEKHOrO0 OTHOIIEHUS K KYJIbTYpHOMY HACIECIAUIO0 U
TpaauLUsIM MHOTOHaUMOHAJIbHOro Hapoaa Poccuiickon Penepanuu, npupone u
OKpYKarolIen cpeie.

JImdHOCTHBIE pE3yJdbTaThl OCBOCHHS Yy4yeOHoro mpenmera «buomorus
JOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCsl PyKOBOJACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIE€HHOCTHBIX
OpUCHTAIlUN, TO3UTHBHBIX BHYTPEHHUX  YOCKIEHUN, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM LIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHUE KU3HEHHOTO
OMbITa U OMbITA ACSATEILHOCTH B MPOILIECCE peaiu3allid OCHOBHBIX HAINpaBICHUN
BOCITUTATENIbHOU JIEATEIIbHOCTH, B TOM YHCJI€ B YACTH:

1) rpaIaHCKOr0 BOCIIMTAHUS

c(hOpPMHPOBAHHOCTh TPAKIAHCKON MO3UIINKA 00YUYaOIIETOCs KaK aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUKMCKOTO OOIIECTRA;

OCO3HaHUE CBOMX KOHCTHTYIIMOHHBIX TpaB W OOSI3aHHOCTEH, YBa)KCHUE
3aKOHa U MPaBOIOPSIKA;
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TOTOBHOCTh K COBMECTHOM TBOPUYECKON MAESATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU YUEOHBIX W TO3HABATEIBHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMPEJENSITh COOCTBEHHYIO TIO3UIIMIO 1O OTHOIIEHUI0 K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€,

YMEHHE YYUTHIBATH B CBOUX JEHCTBUSIX HEOOXOAUMOCTh KOHCTPYKTUBHOTO
B3aMMO/JICHCTBUS JIIOJIEH C Pa3HBIMHU YOSKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMH U
COLIMAJIbHBIM IOJI0KEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B TPOLIECCE COBMECTHOI'O BBIIOJIHEHHUS
yueOHBIX, T[IO3HABATEJIbHBIX U HCCIEIOBATEIbCKUX 3a/1a4, YBaXKUTEJIHHOTO
OTHOIIEHUS! K MHEHHUIO ONIMOHEHTOB IMpHU OOCYXJEHUH CIIOPHBIX BOIPOCOB
OMOJIOrMYECKOT0 COJIEpKaHUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJOHTEPCKOMN JIEATEIbLHOCTH;

2) IATPUOTHYECKOT0 BOCTIUTAHUSA:

c(hopMUPOBAHHOCTH POCCUNCKOU TpaXXTaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA, YBAXKEHHUS K CBOEMY HapoJy, YYBCTBA OTBETCTBEHHOCTH IEpe]
Ponunon, ropmoctu 3a cBOWM Kpad, CBOXO PoauHy, CBOM A3BIK M KYJIBTYDY,
MPOIILJIOE ¥ HACTOSIIee MHOTOHAIIMOHAILHOTO Hapoa Poccuu;

[IEHHOCTHOE OTHOIIIEHHUE K MPUPOJTHOMY HACJIEAUIO U MaMSTHUKAM TPUPO/IBI,
TOCTHXEHUAM Poccuu B Hayke, HICKYCCTBE, CTIOPTE, TEXHOJIOTHUAX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKMX YYEHBIX B CTAaHOBJICHUE U
pa3BuTHE OWOJOTUM, TOHUMAHUS 3HAYCHUST OWOJIOTUM B TMO3HAHUU 3aKOHOB
IPUPO/JIbI, B KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIECTBA;

ujeiiHas yOeKIEHHOCTb, TOTOBHOCTh K CIIy>)KeHHIO M 3auute OtedecTsa,
OTBETCTBEHHOCTh 3a €T0 CyAbOY;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEICHNS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAllMI0 W MPUHUMATh OCO3HAHHBIEC PELICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYHBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJAHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'0 TMPHUHATHS LEHHOCTEM CEMEUHOM JKWU3HU B COOTBETCTBUH C
TpaauiusIMHi Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIMTAHUSA:

ACTETHYECKOE OTHOIIECHHWE K MHUPY, BKIIOYAs 3CTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/AA, OOIIECTBEHHBIX OTHOIICHHIA;

MOHUMAaHHE SMOIIMOHAIBHOTO BO3/ICUCTBUSA )KUBOM MPUPOJIbI U €€ IEHHOCTH;
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TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOW JTIMYHOCTH;

5) ¢puznyeckoro BocHUTAHHMSA, (POPMHPOBAHMSA KYJIbTYPbl 310POBbS H
3MOLMOHAJIBLHOTO 0JIArONOJIYyYHS:

NOHUMaHUE W peaju3anus 3J0pOBOTO U 0€30MacHOro o0pasza KU3HH
(3mopoBo€  THUTaHWE, COONIOJIEHWE TUTUECHUYECKUX TpaBWI W HODPM,
cOalaHCUPOBAHHBIM pEXUM 3aHATUA W OTHAbIXa, pEryjspHas Qu3nyeckKas
AKTUBHOCTB), OEpPEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (DM3HUECKOMY U TICUXHMUYECKOMY 3/I0pPOBbIO;

NOHUMAaHUE IIEHHOCTH TMPaBUJl HWHIUBUIYATbHOTO W  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYaIUsX, YTPOXKAIOIIMUX 3/I0POBbIO U KU3HU JIIOACH;

OCO3HAHME TOCJICJICTBUI M HENPHUATHUS BPEIHBIX MPUBBIUCK (YMOTpeOiIeHus
AJIKOT0JIs1, HAPKOTUKOB, KYPEHUS );

6) Tpya10BOr0 BOCIIMTAHMSA:

TOTOBHOCTh K TPYY, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPYIOJIIOOUE;

TOTOBHOCTh K AKTHUBHOM JESITEIHLHOCTH TEXHOJOTMYECKOM M COLMaTbHOMN
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, MJIAHUPOBATH U CAMOCTOSATEIBHO
BBITIOJTHATH TaKylO0 JESATEIbHOCTD;

UHTEpEC K pa3iudHbiM cdepaM MmpodecCUOHATBLHON JEATeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymeld mnpodeccun UM PeaU30BBIBATH
COOCTBEHHBIE KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpPAa30BAHUIO Ha
IIPOTSKEHUU BCEU JKU3HU;

7) 3KOJIOrM4eCKOTr0 BOCTIUTAHMS:

AKOJIOTMUECKU 11€JIECO00pa3HOe OTHOIICHUE K MPHUPOJE KAaK HCTOYHUKY
KW3HU Ha 3eMJIe, OCHOBE €€ CYIlIeCTBOBAHMUS;

MOBBIIIICHUE YPOBHS JKOJOTUYECKOW KYJIBTYphl: IPUOOPETEHHUE OIbITa
IJIAHUPOBAHUSI TMOCTYNKOB W OIEHKM UX BO3MOXHBIX MOCIEICTBUI IS
OKPYKaOUIEN CPEJIbL;

OCO3HaHWE TI00ATBLHOTO XapaKTepa HKOJOTHYECKUX MpOOJIeM W TyTed ux
pelieHus;

CIIOCOOHOCTh HMCIOJB30BaTh MPHOOpETacMble MPU H3YYCHUU OHOJOTUU
3HAHUS W YMEHUS TPU PEIICHHH TNPOoOJIeM, CBS3aHHBIX C PalMOHAIHHBIM
IPUPOAOIIONH30BaHNEM  (COOMIOIGHUE  MPaBWJI  TOBEIEHUS B MPHUPOJE,
HAIlPaBJICHHBIX Ha COXPAaHEHHUE pPAaBHOBECUS B DKOCUCTEMAX, OXpPaHY BUJOB,
aKocucTeM, Orocdepsl);

AKTUBHOE HENPUATHE JICMCTBUW, NPUHOCAIIMX BpPEH  OKPYKaAIOIIEH
NPUPOAHON Cpejie, YMEHHE MPOTHO3HPOBATH HEOJIArOMPUATHBIE IKOJIOTHYECKUE
MOCJIEICTBUS IPEANPUHUMAEMBIX IEUCTBUH U MPEIOTBPAIIATh UX;
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HaJIMYKUE Pa3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHHUS, SKOJIOTHYECKOM KYJIbTYpHI,
OIbITa NEeATENBHOCTH DKOJIOTMYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMHU B II03HABATEJIbHOM, KOMMYHUKATUBHOM U COLUAIBHOMU
IPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKON AEATEINBHOCTH IKOJIOIMUECKOU
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT 0 O3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKM U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIMKYJITYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YHUTATEIbCKOM KYyJIbTYphl Kak CpEACTBa
B3aUMOJCICTBHS MEXIY JIFOJAbMU U NTO3HAHUS MUPA;

NOHUMaHUE CcrneuupuKkd OHOJOTUM KakK HayKH, OCO3HaHusi €€ poJiu B
(GbopMUpPOBaHUHU PALMOHAIBHOTO HAYYHOT'O MBILIUICHHUS, CO3JaHUU LIETOCTHOIO
IpeiCTaBlIeHUs 00 OKpYXKarolleM MHUpE KaK O €JIMHCTBE MPUPObl, YeJIOBEKa U
oOlIecTBa, B MO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUH podsiem
COXpaHEHUs IPUPOJTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTU OHMOJIOTUU JJIsI COBPEMEHHOM LMBWIM3ALUU:
oOecrieyeHuss HOBOTO YpPOBHSI Pa3BUTUS MEAUIMHBI, CO3JAHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pellaTb PEecypcHble  MpPOOJEeMbl  pPa3BUTHS
YeJI0BEYEeCTBA, OMCKA MyTeH BBIXOJA M3 I100ATbHBIX AKOJIOTHYECKUX MPoOJieM U
o0OecrieyeHuss  mepexoJa K  YCTOMYMBOMY  Pa3BUTHIO,  pPalMOHAIbHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYpCcOB U (POPMUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TOJYyYEHHUU OUOJOTMYECKUX 3HAHUU B ILEJX
NOBBIIEHUA OOIIE KyJIbTYphbl, €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM T'PaMOTHOCTU OOydarommxcs, (hopMHpyeMoit
pU U3YYECHUU OHOJIOTHH;

NOHUMaHHUE CYIIHOCTU METOJOB MO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIOJb30BaTh MOJy4YaeMble 3HAHMUS s aHaiuu3a u
OOBSICHEHHSI SIBIICHUHA OKPYXKAIOLIEro MUPA U MPOUCXOTAIIMX B HEM M3MEHEHUH,
yMeHUE JejaTb OOOCHOBAaHHBIE 3aKIIOYEHHUS Ha OCHOBE HAy4YHBIX (DakTOB H
UMEIOINXCS JAHHBIX C IIEJIbI0 OJYYE€HHSI IOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUA IS
pelieHus mpooyieM B peabHBIX )KU3HEHHBIX CUTYalIUAX;

OCO3HaHUE LIEHHOCTH HAy4YHOH JEeATEIbHOCTH, TOTOBHOCTbh OCYILECTBISATH
IPOEKTHYIO U UCCIEA0BATENBCKYIO ACSITEIIBHOCTh NHANBUAYAJIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMPEpPhIBHOMY  OOpa30BaHUIO W
caM000pa30BaHUIO, K AKTUBHOMY TIOJYyYEHHUIO HOBBIX 3HAaHUN MO OHOJIOTHM B
COOTBETCTBHUH C KU3HEHHBIMH TOTPEOHOCTSIMHU.
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METAINIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOEHMsI yueOHOro mpeamera «buonorus»
BKJIIOYAIOT: 3HAUYUMble 175 (QOPMUPOBAHUS MHUPOBO33PEHUSI O00YyYaIOLIUXCS
MEXAUCIUIUIMHAPHBIE (MEXKIPEIMETHbIE) OOLIEHAYYHbIE MOHSTHS, OTPAKAIOIINE
LEJIOCTHOCTh HAYYHOM KAapTUHBI MHUpa U CHEUU(PHUKY METOJOB IO3HAHMS,
UCIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPIus, SABJICHHE, MPOLECC,
CUCTEMA, HAy4yHbIM (akT, NPUHUUII, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCClieloBaHue,  HaONMIOJIeHHWe,  HM3MEpPEHUE, OKCHePUMEHT U JIpyrue);
yYHUBEpCAJIbHbIE Yy4yeOHble JeHCTBUS (TIO3HABaTEIbHbIE, KOMMYHHKATHUBHBIE,

PETYISITUBHBIE), oOecreynBaroIue (dbopmMupoBaHue (G yHKUIMOHATBHOM
IPAMOTHOCTH W  COIIMAJIbHOM KOMIIETCHIIMM OOYyYaroluXxcsi; CIOCOOHOCTh
oOyyJaronmxcs UCII0JIb30BaTh OCBOCHHbIE MEXTUCITUTUIMHAPHBIE,

MHUPOBO33DCHUYECCKHUE 3HAHWSA W  yHUBEpPCAIbHBIC ydeOHbIC JICHCTBUA B
NIO3HABATEIbHON U COLMAIIBHON MPAKTHKE.

B pesynbrate wu3ydeHus OHOJOTMM Ha YpPOBHE CpPEJHEro OOIIEro
oOpa3zoBanuss y oOywatomerocs OyayT cHOpPMHpPOBAaHBI TO3HABATEIHHBIC
YHUBEPCAIbHBIC YIeOHBIC EUCTBHS, KOMMYHUKATHBHBIC YHUBEPCATbHBIE yUeOHBIC
NCHCTBUS, PETYJSITUBHBIC YHHUBEpPCAIbHBIE YyUeOHBIC JEUCTBHS, COBMECTHAs
JeSTEHHOCTD.

MeramnpeaMeTHbIE PE3yJIbTaThl OCBOCHHS TPOTPAMMBI CPEIHETO OOIIeTro
o0pa30BaHus JTOJDKHBI OTPaXkaTh:

OBnajgenne YHUBEPCAJTbHBIMU y4eOHBbIMU MO3HABATEIbLHBIMHU
AeCTBUAMM:

1) 6azoBble JIOTHYECKHE IeiiCTBHUSI:

CaMOCTOATENFHO  (OPMYJIHMpPOBATH W AKTyaIM3UPOBaTh  MPoOIIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh TMPU OCBOCHWU 3HAHUNW TPHUEMBI JIOTHYECKOTO MBIIUICHUS
(aHanm3a, CHHTE3a, CPaBHEHHMS, KiIacCU(UKAIIIN, 000OIICHHS ), PAaCKPBIBAaTh CMBICII
OMOJOTUYECKUX TOHSTHM (BBIACIATh WX XapaKTEpHbIE NMPHU3HAKH, YCTAHABIUBATH
CBSI3U C JIPYTUMU MTOHSATUSIMU);

OTIpEeNeNsTh 1EeNN NeATeIbHOCTH, 3a/laBas TapaMeTpbl M KPUTEPUH UX
JOCTHXKEHHUS, COOTHOCUTH PE3YJIbTAThI JACSITEIbHOCTH C TIOCTABIIEHHBIMU IEIISIMU;

UCIOJIb30BaTh OMOJOTUYECKUE MOHATUS JUIsl OObsICHEHUST (DAKTOB U SBJICHUM
KUBOU MPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXJCHUS (MHIYKTUBHBIC, JCAYKTHBHBIC, TIO
aHAJIOTUH), BBISBISITH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PacCCMATPUBAEMBIX
SIBIICHUSX, (DOPMYJIHMPOBATH BHIBOJIBI U 3aKITIOUEHUS;

IPUMEHSTh CXEMHO-MO/IeJIbHbIE cpenctsa s peCTaBIICHUS
CYIIIECTBCHHBIX CBS3¢H M OTHOIICHWW B M3yYaeMbIX OMOJIOTMYECKHX OOBEKTaX, a
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TAaKK€  NPOTUBOPEYMM  Pa3HOrO  poOAa,  BBIABICHHBIX B Pa3jIMYHBIX
MH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IUIAH pEIIEHUsl MPOOIEeMbl C YYETOM aHaiu3a MMEIOLIUXCA
MaTepHUaIbHbIX U HEMAaTEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBHI B JIEATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YIILTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUI NEATEIBHOCTH;

KOOPAMHUPOBATh U  BBINOJHATH paboTy B  YCIOBUSX  PpEajbHOTIO,
BUPTYQJIbHOIO U KOMOMHUPOBAHHOT'O B3aMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NTPU PELIEHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKIE NeiCTBHUA:

BJIJIETh HAaBbIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOEKTHOM JESTENbHOCTH,
HaBbIKAMM  paspelieHus MpodsieM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PELICHHS TPAKTUYECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB IIO3HAHUS;

UCIIOb30BaTh PA3JIMYHBIE BUJBI JEATEIIBHOCTH IO MOJYYEHUIO HOBOIO
3HaHUS, €ro MHTEpHpeTalud, NpeoOpa3oBaHUI0O M MPUMEHEHUIO B y4eOHBIX
CUTYallUsIX, B TOM YKCJIE TIPU CO3/IaHUN YY€OHBIX U COLUATIBHBIX MPOEKTOB;

(dbopMUpOBaTh HAYYHBIN TUN MBILUICHUS, BIaIe€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU NTOHATHUAMHU U METOJAMU;

CTaBUTh M (HOpPMYIUPOBaTh COOCTBEHHBbIE 3aJaud B 00pa3oBaTEIbHOU
NEATEIbHOCTH U )KU3HEHHBIX CUTyalUsX;

BBISIBIITH [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W AKTyaJIM3UPOBATh 3aJayvy,
BBIJIBUTaTh THUIOTE3Y €€ pElICHHs, HaXOAUTh apryMEHTHl I JOKa3aTeIbCTBA
CBOMX YTBEPKJICHUH, 3a/1aBaTh NapaMeTPbl U KPUTEPUHN PELIEHNS;

AHAIM3UpPOBATh IIOJYYEHHBIE B XOAE€ PEUIECHUs 3aJadyd  pe3yJIbTaThl,
KPUTHYECKHU OLICHUBATH MX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLICHKY HOBBIM CUTYAallUsIM, OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

OCYULIECTBJIATh LIEJICHANPABICHHBIM TMOUCK MEPEHOCAa CPEICTB M CHOCOOOB
JEHCTBUS B TPOPECCUOHAITBHYIO CPENY;

yMEThb MEPEHOCUTh 3HAHUS B TO3HABATENIbHYI0 M MPAKTUYECKYIO0 00IacTu
KU3HEACATEIbHOCTH;

yMETb UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE HJIEH, NpEIaraTb OPUTMHAIBHBIE MOAXOAbl U PELICHHS,
CTaBUTb MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aTbTepHATUBHBIC PEILICHUSI.

3) pa6ora c nHpopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX HHPOpMAIUH (TEKCTE y4eOHOTO
nocoOus, Hay4yHO-TIONMYJSPHOW JUTEepaType, OHOJOTMYECKHX CJIOBapsAX H
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIU3UPOBAThH
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UHGOPMAIINIO PA3IMYHBIX BUIOB U (JOPM MPEACTABICHUS, KPUTHIECKH OICHUBATH
e€ I0CTOBEPHOCTh M HEMPOTUBOPEUNBOCTH;

dbopMynHpoOBaTH 3aMpOChl U MPUMEHSITH PA3JIMYHBIE METOJbI MIPHU MOUCKE U
otOope Ouonornyeckor MHGOpMAIMU, HEOOXOIUMOM ISl BBHITIOJTHEHHUS YYEOHBIX
3ajay;

npuoOpeTaTh OMBIT MCHOIB30BAHUS MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMY  MpEACTaBICHUS
Oouosiornyeckoi nHPopManuu (Cxembl, rpaduKu, TuarpaMMbl, TaOJIUIIbI, PUCYHKH
" pyroe);

UCTIONb30BaTh HAy4YHBIA S3BIK B KadecTBE CpEACTBa IMpH padore ¢
OWoJornYeckor HWH(pOpMaNUE: TPUMEHATh XUMHYECKHE, (Qu3ndeckue u
MaTeMaTUYeCKUe 3HAKW U CUMBOJIbI, (OpMynbl, abOpeBUATYpYy, HOMEHKJIATYpY,
UCTIONB30BaTh M MpeoOpa3oBBIBATh  3HAKOBO-CHMBOJIMUECKHE  CPENICTBA
HaTJISATHOCTH,

BJIQJCTh  HABBIKAMH  pACIIO3HABAaHWUS W 3allUThl  WHOOpMAINH,
UH(OPMAIIMOHHON 0€301aCHOCTH TUYHOCTH.

OBj1ajieHre YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU J1€liCTBUSIMHU:

1) obmeHue:

OCYIIECTBJIATH KOMMYHUKAIIMH BO BceX c(hepax >KU3HU, aKTUBHO Y4aCTBOBATh
B JIMAJOre WM JUCKYCCHUU TO CYIIECTBY OOCYXIaeMoi TeMbl (yMEHHE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXICHHUS OTHOCHUTEIHLHO BBHITIOJIHCHHS TIpejiaraeMon
3a/1a4u, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH IMO3HIIMH JIPYTHUX YYACTHHKOB
JMajiora Uil JUCKYCCHH);

pacmo3HaBaTh HEBEpOAJbHbIE CpPEACTBA OOIICHHS, TMOHUMATh 3HAYCHHE
COIMAIBHBIX 3HAKOB, MPEIMOCHUIOK BO3HHUKHOBEHUS KOH(IMKTHBIX CHUTYaIUH,
YMETh CMSITYaTh KOH(DIJIUKTHI U BECTU MTEPETOBOPHI;

BJIQJICTh PA3MYHBIMU CIIOCOOaMu OOIEHUS W B3aWMOJCHCTBHUSA, MMOHUMAThH
HAMEPEHUS IPYTUX JIOJCH, MIPOSIBIATh YBAKUTEIHLHOE OTHOIIEHNE K COOECETHUKY
U B KOppeKTHOU (hopme GOpMyITHpOBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIOIh30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl IesITeJIbHOCTh:

MOHUMATh W WCIIOJIH30BaTh MPEUMYIECTBAa KOMAHIHON W WHIWBHUIYATHHOU
paboThI IPH pelIEHUU OMOJIOTUYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MIPUMEHEHUS TPYNIOBBIX (HOPM B3aUMOJICHCTBUS NP PEIICHUN yIeOHOM 3a1a4H;

BBIOMpATh TEMATUKy M METOJIbI COBMECTHBIX NIEHCTBUN C YUYETOM OOIIMX
WHTEPECOB U BO3MOXXHOCTEH KaKI0T0 YIeHa KOJIJICKTHBA;
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NPUHUMATh L€  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIMHUPOBATh JCUCTBUA II0 €€ IJOCTHIKCHUIO: COCTABIIATH IUIaH JICWCTBUH,
pacmpenensiTh poiau ¢ Y4ETOM MHEHUW Y4YaCTHHUKOB, OOCYXJAaTh pPE3yJbTaThl
COBMECTHOM pabOThHI;

OIICHMBATh Kaue€CTBO CBOErO BKJIAJa M KaXJOr0 Y4YaCTHHUKAa KOMAaH]Ibl B
001t pe3yabTar mo pa3paboTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE IIPOEKTHI, OLIEHUBAaThb HWJEW C TMO3ULHUH HOBH3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATErMYECKOE IOBEJECHUE B PA3IUYHBIX
CUTYalUsIX, TPOSABIIATh TBOPUYECTBO U BOOOpAKEHUE, ObITh MHUIIUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMU ACHCTBUAMU:

1) camoopranu3anusi:

WCIIOJIb30BaTh OWOJOTUYECKUE 3HAHMS IS BBISBICHUS TpoOJeM U HX
pElIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BbIOMpAaTh HA OCHOBE OHOJOTMYECKHX 3HAHUU 1IeJIEBbIE U CMBICIOBBIC
YCTAaHOBKHM B CBOMX JCMCTBUSX M MOCTYIKaxX MO OTHOIIEHUIO K YKUBOU MPHUPOJE,
CBOEMY 3JI0POBBIO U 3/I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH IMO3HABATEIBHYIO NIE€ATEIIBHOCTD, BBISBISATH
npoOJieMbl, CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIC 3aJlauyd B 00pa3oBaTEILHOM
NESATeIbHOCTU U )KU3HEHHBIX CUTYAIUAX;

CaMOCTOATEJIbHO COCTaBJATh IJIaH pelIeHUs MNpoOJeMbl ¢  y4€ToM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOUYTECHUH;

JaBaTh OLICHKY HOBBIM CUTYAIlUsIM;

paciupsATh paMKy y4eOHOIro MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTECHHUII;

JIeJIaTh OCO3HAHHBIA BBIOOpP, ApryMEHTHUPOBATH €0, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OTICHUBATH IPHUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBIICHUIO IMUPOKOW JPYIAUIUU B
pasHbIX OO0JacTAX 3HAHWN, MOCTOSIHHO TOBBIINIATH CBOM 00pa3oBaTeNbHBIN U
KyJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTbD,
OIICHMBATh COOTBETCTBUE PE3YJIHTATOB LIEJISIM;

BJIQJICTh  HABBIKAMM  TIO3HABATEIBHOM  pedieKCMM  KaK  OCO3HAHUS
COBEpUIAEMbIX JICHCTBUA M MBICIUTEIbHBIX MPOLECCOB, MX pE3yJbTaTOB U
OCHOBAHHM, UCIOJIb30BaTh MPUEMBI pedICKCUU JJIsi OLIEHKH CUTYyalluH, BbIOOpa
BEPHOI'0 PELICHHS;

YMETh OILIEHMBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEUIEHUS MO HX
CHIXKEHUIO;
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IPUHUMATh MOTHBbI M apryMEHThl JAPYIMX MpPH aHAJIW3€ PE3yIbTaTOB
NEATENbHOCTH;

3) npuHsiTHE CeOsT M IPYTrUX:

NpPUHUMATH ce0sl, MTOHUMas CBOU HEJIOCTATKU U JOCTOMHCTBA,;

NPUHUMATh MOTHBbI M apryMEHThl APYTMX IIPU aHajdu3e pe3yJbTaToB
NEeSATENbHOCTH;

pU3HABATH CBOE MPaBO U MPABO APYTHUX HA OIMIHUOKH;

pa3BHUBATh CIOCOOHOCTh MOHUMATh MUP C MO3UIMH JPYTOTro YeJIOBEKa.
INPEJMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3yabTaThl OCBOEHHUSI COJEpXaHUs Yy4yeOHOTO MpeaMera
«buonorus» Ha yrayOnEéHHOM ypOBHE OpPUEHTHUPOBaHbI Ha OOecreueHue
npoduibHOro  oOyueHus  oOydarommxcss  Ouosorud. OHM — BKIIIOYAIOT:
crienrduyeckue st OMOJOTHN HAYYHbIC 3HAHUS, YMEHUS U CIIOCOOBI JIEHCTBUIM 1O
OCBOCHUIO, UHTEPNPETALIMU U NPeoOpPa30BAHUIO 3HAHUM, BUJIbI JIESITEIHLHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUN U MX MPUMEHEHUIO B PA3IUYHBIX yU€OHBIX, a TAKXKE B
pEAbHBIX KU3HECHHBIX cUTyauusx. [IpenmeTHble pe3yabTaThl MPEACTABIEHBI MO
rojaM U3y4eHUs.

[IpeameTHBIC pe3yabTaThl OCBOCHUS ydeOHOTO Tipeamera «buomorus» B 10
KJlacce IOJMKHBI OTPaXaTh:

c(OPMHPOBAHHOCTh 3HAHWW O MECT€ W POJU OWOJIOTHU B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHWU €CTECTBCHHO-HAYYHOW KApTUHBI MUpPaA, B
MO3HAHUU  3aKOHOB NPHUPOJBI U  PEIICHHH MpoOdJieM  palMOHAIBLHOIO
PUPOAOTIONIH30BAHUSA, O BKIIAJE POCCUMCKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
OMOJI0T Y,

BIAJICHUEC CHCTEMOH OHOJIOTHYECKMX 3HAHWUH, KOTOpas  BKJIIOYACT:
OCHOBOITOJIATAIONINE OWOJIOTHYECKUE TEPMHUHBI M TOHATHS (JKU3HB, KIIETKA,
opraHusM, MeTaboNM3M, TOMEOCTa3, CaMOPETYJSIHS, CaMOBOCIPOU3BEICHHE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTH, POCT M Pa3BUTHE), OUOJIOTHYECKUE TECOPHUH
(xnerounas teopus T. [lIBanna, M. Illneitnena, P. Bupxosa, xpomocomHasi Teopust
HacienctBeHHoct T. Moprana), yuenuss (H. W. BaBumoBa — o 1neHTpax
MHOTOOOpa3usi ¥  TMPOUCXOXKACHHUS  KYJIbTYpHBIX  PACTeHM),  3aKOHBI
(emrHOOOpa3usi MOTOMKOB TEPBOTO TMOKOJEHUS, PACIICIICHUS, YUCTOThI TaMeT,
HE3aBUCHUMOro HacienoBanuss [. MeHgens, TrOMOJIOrMYECKUX PSJOB B
HacJIeICTBEHHOH N3MEHYUBOCTH H. n. BasuiioBa), IIPUHIIHATIBI
(KOMIIJIEMEHTApHOCTH);

BJIQJICHUE OCHOBHBIMM METOJAaMH HAYyYHOTI'O IO3HAHMS, HCIIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSX JKUBBIX OOBEKTOB (OMUCaHUE, W3MEPEHHE,
HaOII0/IeHNUEe, SKCIIEPUMEHT);
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YMEHUE BBIJIEIATh CYIIECTBEHHbIE NPU3HAKHU: BUPYCOB, KJIETOK MPOKAPUOT U
HYKApUOT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIE
OakTepuil, rpuOOB, pacTEHUI, )KUBOTHBIX U YEJIOBEKA, CTPOECHUSI OPraHOB U CUCTEM
OpraHOB pPACTEHUM, >KUBOTHBIX, 4YEJIOBEKa, IIPOLECCOB KUZHEICATEIbHOCTH,
OPOTEKAIOLIMX B OpraHU3Max PAacTEHUH, *KUBOTHBIX U YEJIOBEKa, OMOJIOIMYECKUX
poueccoB: 0OMeHa BelecTB (MeTabonu3M), MPEeBPALCHUs] SHEPTUU, OpOKEHUs,
aBTOTPO(PHOIO U reTepoTPOPHOro TUIIOB MUTAHUS, (OTOCUHTE3a U XEMOCUHTE3A,
MHUTO33, M€H03a, TaMeTOreHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIIBHOTO PAa3BUTHS,
Pa3MHOXKEHHUS,  WHIUMBUAYaJIbHOIO  pPa3BUTHS  opraHu3Ma  (OHTOIEHE3a),
B3aMMO/IEUCTBUS F€HOB, T'€TEPO3KCa, UCKYCCTBEHHOTO 0TOOPA;

YMEHUE YCTaHaBJIMBAaTh B3aWMOCBS3M MEXJy OpPraHOMJAaMH KJIETKH U HX
(GYHKIMSIMH, CTPOSHHEM KIETOK pa3HBIX TKaHEW W WX (QYHKIUSIMH, MEXITY
OpraHaMl W CHCTEMaMH OPTraHOB y PACTCHH, XKMBOTHBIX W YEJIOBEKa U UX
(YHKIMAMM, MEXIYy CHUCTEMaMHM OpPraHOB M MX (QYHKUMAMH, MEXKIY dTalaMmu
oOMeHa BeIIEeCTB, dTaaMH KJIECTOYHOTO IIUKJIA W )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
sTanamMu >MOPUOHAIBHOTO Pa3BUTHS, T€HOTUNIOM U (PEHOTUIIOM, (PEHOTUIIOM U
dbakTopaMu cpejibl OOUTAHUS;

YMEHUE BBISIBIATH OTIMYUTEIbHBIC TMPU3HAKH KUBBIX CHCTEM, B TOM YHCIIE
pacTeHHUIA, )KUBOTHBIX U YEJIOBEKa,

YMEHHE WCIOJIb30BaTh COOTBETCTBYIONINE AapTyMEHTBI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJHUKY JUIS JOKa3aTeJIbCTBA POACTBA OPraHU3MOB Pa3HBIX
CHUCTEMaTHYECKUX TPy,

YMEHHUE pelIaTh OMOIOTUIECKUE 3a]]a4t, BBISBIISITh IPUINHHO-CIIEICTBEHHBIC
CBSI3M MEXIY UCCIIETyeMbIMI OMOJIOTUYECKUMU TIPOIIECCAMH U SBIICHUSIMH, J€TaTh
BBIBOJIbI M IPOTHO3BI HA OCHOBAHHH TOJIYYE€HHBIX PE3yIbTaTOB;

YMEHHUE BBINONHATh JTA0OPATOPHBIE M NPAKTUYECKUE PabdOThl, COONIOAATH
npaBuiia Ipu padoTe ¢ yueOHBIM U TaO0paTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIJBUTATh THUIIOTE3bl, MPOBEPATh HX OKCIEPUMEHTAIBbHBIMH
cpeacTBamMu, (QOpMYyIUpys LeJdb HUCCIEIOBAaHUS, aHAIW3HPOBATh MOJYyYCHHBIC
pe3yNabTaThl U I€TaTh BHIBOJBL;

YMEHHE Y4YacCTBOBaTh B y4e€OHO-HCCIICIOBATEILCKONW padoTe MO OMOJIOTHH,
AKOJIOTUM U MEIUIMHE, TMPOBOJMMON Ha 0a3e IIKOJIbHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATH  IMOJYYCHHbIE  pe3yJdbTaThl HAa  YYCHHUYECKUX
KOH(EPEHITUSX;

YMEHUE OLIEHWBAaTh 3TUYECKUE aCIEKThl COBPEMEHHBIX HCCIIEIOBAaHUN B
oOmactu  OuosorMd ¥ MEAMUMHBI  (KJIOHUPOBaHUE,  HCKYCCTBEHHOE
OILJIOJIOTBOPEHHE, HANPABIEHHOE W3MEHEHHE T'€HOMa M CO3JlaHUE TPaHCTEHHBIX
OpraHu3MOB);

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




YMEHHE OCYIIECTBISATh OCO3HAHHBIA BBHIOOp Oyaymieil mpodeccuoHaIbHON
JeSTENbHOCTA B 00JacTH OWOJIOTHH, MEJAMIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJILCKOTO XO3SIMCTBA, MUINEBOM MPOMBIIIEHHOCTH, YIIAyOasTh MO3HABATEIbHBIN
UHTEpPEC, HAMIPABJICHHBIM Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH MpOQeccuu u
POJOJKEHNE OHMOJOTMYECKOro 00pa3oBaHMsl B  OpPraHM3alUsX CPEIHETO
po(ecCHOHaNBLHOTO U BBICIIETO 00pa30BaHUS.

[IpeameTHbIe pe3ynbTaThl OCBOEHUSA ydyeOHOTO Tpenmera «buonorus» B 11
Kjlacce NOJKHBI OTPAXKaTh:

c(OpMHPOBAHHOCTh 3HAHUW O MECT€ W POJU OUOJIOTHU B CHCTEME
€CTECTBEHHBIX HayK, B (OpPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAy4YHON
KApPTUHBl MHUpa, B IO3HAHUHM 3aKOHOB MPHUPOABI M PELICHHH SKOJOTMYECKHX
npoOsieM 4YeloBEeYecTBa, a TakKe€ B PEHIEHMH BOIPOCOB PAIIMOHAIBLHOIO
IPUPOJIONIONIH30BaHMS, U B (DOPMUPOBAHUM IIEHHOCTHOI'O OTHOIICHUS K TIPUPOJIE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCUICKUX U 3apyOekKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OMOJIOTHY;

YMEHHE BIAJIETh CHCTEMOW OMOJOTMYECKHMX 3HAHUM, KOTOpas BKIHOYAET
OMpeJeNeHUs] W IOHUMAHWE CYIIHOCTH OCHOBOIOJIAralolux OUOJIOrMYEeCKUX
TEPMUHOB M TOHATUN (BUI, 3KOcUcTema, Ouocdepa), OMONOTrMUYECKUE TEOPUH
(aBosrorinonHast Teopus Y. JlapBuHa, CUHTETUYECKAs TEOPHUS IBOJIOLMH), YUCHUS
(A. H. CeepuoBa — 0 nmyTax M HamnpaBlieHUsX 3Boitonuu, B.M. Bepnanckoro — o
ouocdepe), 3akoHbl (reHeTuyeckoro paBHoBecus J[x. Xapau u B. BaiinOepra,
3apojeiieBoro cxojacrsa K. M. boapa), mpaBwia (Munumyma 1O. JIubuxa,
AKOJIOTMYECKON MHpaMUIbl SHEPruu), rumore3bl (rumore3a «mupa PHK» V.
I'unGepra);

YyMEHUE  BJIaJIETh  OCHOBHBIMH  METOJaMU  HAYYHOTO  TO3HAHUS,
UCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUSAX KUBBIX 0OBEKTOB U IKOCUCTEM
(omrcaHue, W3MEpPEHHE, HAOIOJACHUE, SKCIEPUMEHT), CIOCOOaMU BBISBICHUS W
OIICHKH aHTPOIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHHE BBIJCIATh CYIICCTBCHHBIC TMPU3HAKHA: BHUIOB, OHOTEOIICHO30B,
HKOCHCTEM U Ouocdepbl, CTaOMIM3UPYIOLIEro, ABIXKYIIETO M Pa3pbIBAIOLIETO
€CTECTBEHHOT'O otbopa, aJJIONAaTPUUECKOTO u CUMITATPUYECKOTO
BUI000pa30BaHUs, BIMSHUS JIBIDKYIITUX CHJI SBOJIOIMN HA TEHO(OHI TOMYJISINH,
PUCTIOCOOJICHHOCTH OPTaHMW3MOB K cpeie OOWTaHWs, YepeOBaHUs HAIPABICHUM
ABOJIIOLINH, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHUE YCTAaHABIMBATh B3aUMOCBSI3M MEXAYy MPOLECCAMHU SBOJIOIUH,
JIBKYIIUMU CHJIaMH aHTPOIIOT€HE3a, KOMIIOHEHTAMHU PAa3JUYHBbIX 3KOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIABJIATh  OTJIMYUTENIbHBIE  TMPU3HAKKM  JKUBBIX  CHUCTEM,
IIPUCITIOCOOJICHHOCTh BHUJIOB K Cpejic OOMTaHWs, aOMOTHYECKUX U OHOTHYCCKHUX

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




KOMITOHEHTOB ~ JKOCHUCTEM, B3aMMOCBSI3€ii OpraHM3MOB B  COOOIIECTBAX,
AHTPOIIOI€HHBIX U3MEHEHHUM B SKOCUCTEMAaX CBOEU MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIONIME aAPTYMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIHMKY JIJIsl JI0Ka3aTeIbCTBA POJACTBA OPTaHU3MOB PA3HBIX
CUCTEMATHUYECKUX TPYIII, B3aUMOCBS3U OPTaHU3MOB U CPEJIbl OOUTAHMSI, €JMHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPAaHEHHS MHOTrooOpa3usi BHIOB U
HKOCUCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MPUPOIbI U YETOBEUECTBA;

yYMEHHE peliaTh OUOJIOrHYecKre 3aauu, BbIABISATh MPUUYMHHO-CIIEICTBEHHbIE
CBSI3U MEX]y UCCIIETYEMbIMU OHOJIOTUYECKUMHU MPOIIECCAMU U SIBIICHUSAMH, JIe1aTh
BBIBOJIBI M IPOTHO3bI HA OCHOBAHUH MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHME BBINOIHATh JTA0OPATOPHBIE U MPAKTUYECKHUE pabOThl, COOMIOAATH
npaBujia Mpu padboTe ¢ y4eOHBIM U JIa0OpPaTOPHBIM 000PYI0BAHUEM;

YMECHHE BBIJBUTATh THUIIOTE3BI, IMPOBEPATh HMX OSKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMYIHpPYs 1eJb HCCIEIOBaHUS, AaHATU3UPOBATH IOJTYyYEHHBIE
PE3yNbTATHI U JIeJIaTh BEIBOBI;

yMEHHE y4acTBOBAaTh B y4e€OHO-HCCIIENOBATEILCKOM paboTe 1Mo OMOJIOTHH,
9KOJIOTUU W MEJIUIIMHE, MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyOJIMYHO  TPEJICTaBIATh  TOJYYCHHBIE  pe3yidbTaThl HAa  YYCHHUYECKHUX
KOH(EepEeHIUSX;

YMEHHE OIICHUBATh THIIOTE3bl M TEOPUU O TIPOMCXOXKICHNUHN JKU3HHU, YEITOBEKa
U YEJIOBEYECKUX pac, O MPUYMHAX, MOCIACACTBUSAX M CIIOCO0aX MPEIOTBPAIICHHUS
r100aIbHBIX U3MEHEHU B Ouocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIN BBIOOP Oynymied mnpodeccuoHanbHON
JEATEIHHOCTH B 00JaCTH OMOJIOTHH, SKOJIOTHUH, TPUPOIOTIOIH30BAHUSI, METUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHH, CEITHLCKOTO XO3SAWCTBA, MHUIICBOU
IIPOMBITIUICHHOCTH, YTAyONsTh TO3HABATEILHBI WHTEPEC, HAMpaBICHHBIA Ha
OCO3HAaHHBIM  BBIOOp  COOTBETCTBYIOIIEH mpodeccun U MPOJOJDKEHHUE
OMOIOrHUeCcKOro 00pa3oBaHusl B OPTaHHU3AIUSAX CPETHETO MPO(EeCcCCHOHANIBHOTO U
BBICIIET0 00Opa30BaHMUs.

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KoanuectBo yacos DJIeKTPOHHbIE
HaunMeHoBaHMe pa3iesioB U TeM (uu¢posbie)
Ne i/ Kourpoabnbie | IIpakTnyeckue
MPOrpamMmmbl Bcero o0pa3oBaTesibHbIE
padoTbI padoThI pecypeni
1 Buonorus xak Hayka
2 JKuBble cucTEeMBbI M UX U3y4EHUE
3 Buonorus xierku 0.5
4 XuMHU4YecKasi OpraHu3anys KIETKU 10 1
) Crpoenue u QyHKIIUH KIETKH 8
5 OOMeH BeleCcTB U NpeBpallleHue SHEPTUH B 9 1
KJIETKe
7 Hacnencreennas nnpopmanus u 9 0.5
peanusanus e€ B KJIeTKe
JKU3HEHHBIN UK KIETKU 6 1
Crpoenue 1 pyHKIIMN OpraHU3MOB 17 1.5
10 Pa3smHOXeEHME U pa3BUTHE OPraHU3MOB 8 1.5
11 I'eHernka — Hayka O HaCIEICTBEHHOCTHU U 5 05
U3MEHYMBOCTH OPTraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTU 10
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6
14 I'enernka yenoBeka 3 0.5
15 Cenekiusi OpraHu3MoB 4 1
16 buorexHonorus v cuHTETHYECKask OMOIOTHS 4
17 PesepBHOE Bpems 1

3NEKTPOHHBIE MOAMNMUCY YKA3AHBI HA MOCNEAHEN CTPAHULIE




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13
11 KJIIACC
KoanuectBo yacoB JJIeKTPOHHBbIE
HaumenoBaHue pa3jiesioB 1 TeM uu¢ppoBbIe
Ne n/m P Koutpoasbnbie | IIpakTnyeckue (mupp )
NMPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
1 3apox/ieHNe U pa3BUTHE 3BOIIOLIMOHHBIX 4
MIPEACTABJICHUIN B OMOIOTUH
Mukpo3Bononus U e€ pe3yabTaTbl 14 2
Maxkpo3Bononys U €€ pe3ysbTaThl 6
4 [IpoucxoxaeHue 1 pa3BUTHE XKU3HU Ha 15 15
3emie
5 [IpoucxoxkneHne yeaoBeKa — aHTPOIOTeHEe3 10 1
DKoJorusi — Hayka O B3aMMOOTHOILIEHHSX
6 OpPTraHKU3MOB U HAJOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karollen cpenon
Opranusmsl 1 cpea OOuTaHUs 1.5
DKoorusi BUA0B U OIS 0.5
9 DKonorus coo0uiecTB. JKOJIOrNYECKUE 12 05
CHCTEMBI
10 Buocdepa — rinobanbHast sKkocucTeMa 6
11 UYenoBek U OKpysKarolas cpeaa 6
12 PeszepBHOE Bpems
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5

3NEKTPOHHBIE MOAMNMUCY YKA3AHBI HA MOCNEAHEN CTPAHULIE




IHOYPOYHOE IIVTAHUPOBAHHUE
10 KJTACC

Ne

/o

Tema ypoka

KoaudecTBo 4acoB

DJIeKTPOHHbIE

Bcero

KoHnTpoibHbIe
padoTbI

Harta nu@posbIe

IIpakTH4eckue
U3y4yeHHusi | o0pa3oBaTe/bHbIE

padoThI
pecypchl

buonorus kak KOMILIEKCHas HayKa 1 KakK
4aCTb COBPEMECHHOI'O O6HleCTBa

JKuBbIe cucTEMBI K KX CBOICTBA

ypOBHeBaﬂ OopraHu3anus )XKUBbBIX CUCTEM

HcTopust OTKpBITHS U U3YUEHUS KIETKU.
Knerounas teopust

MeTtoab1 MOJNEKYISIPHOM U KJIETOYHOH
ouonorun. [Ipakruyeckas pabora
«3yueHne MeTo10B KIETOYHOU OMOJIOTUU
(xpomatorpadusi, anexrpodopes,

g depeHnnaTpHoe SHTPU(YrupoBaHHe,
ITLIP)»

0.5

XUMHUYECKUH COCTaB KJIETKUA

MI/IHepaJILHBIe BC€IICCTBA KJIICTKH, UX
Ouonornyeckas poJib

OpFaHI/I‘IeCKI/Ie BCIICCTBA KJIICTKU — OCIIKH.

JlaGopaTopHas pabora «OO0Hapyx)eHHE
OCJIKOB C ITOMOIIBI0 KA9eCTBEHHBIX
peaxkuuin»

0.5

CaoiicTBa, Kaccupukanus u GyHKIUN
0eKoB

3NEKTPOHHBIE MOAMNMUCY YKA3AHBI HA MOCNEAHEN CTPAHULIE




OpF AHHYCCKHUEC BCIICCTBA KIICTKHU —

10
YTIIEBOIBI

11 OpraHuyeckue BEIecTBa KIETKH —

JIUTTH TG
Hyxkneunnoseie kucnorsl. JIHK n PHK.

12 JlaboparopHas pabora «ccnenoBanue 05
HYKJICMHOBBIX KHCIIOT, BBIJICICHHBIX U3
KJIETOK Pa3JIMYHBIX OPTaHH3MOBY

13 Crpoenne u pynkiuu ATO. [pyrue
nykneosuarpudocharsr (HTD)

14 CexBenupoBanue JIHK. Meroast
T€HOMUKH, TPAHCKPUIITOMUKH, IPOTEOMUKHU

15 Metonbl CTpYKTYpHOI OHMOTOTuu

16 Tune! knerok. [Ipokapuornyeckas KieTka
CtpoeHune 3yKapuOTHYECKOM KIETKH.

17 IIpaktuyeckas padora «M3yueHue cBOICTB 0.5
KJICTOYHOU MEMOpPaHbI»

18 [ToBepXHOCTHBIN amnmapaT KISTKH
OnnomeMOpaHHbIE OPraHOUIBI KJIETKH.

19 [IpakTuueckas padora «M3yuenune 05
JBVKEHUS IUTOILIa3MBI B PACTUTEIIBHBIX
KJICTKaX)

ITonyaBTOHOMHBIE OpraHOM bl KJIETKH:

20 MUTOXOHJIpHH, TUIACTHIBL. JJabopaTopHast 05
pabora «VccrenoBanue miasMonn3a u '
JIETIIa3MOIN3a B PACTUTEIBHBIX KIETKaX»

21 HememOpanHbIie OpraHoOuAbI KIETKA

22 Crpoenue u GpyHKIUY s11pa

3NEKTPOHHBIE MOAMNMUCY YKA3AHBI HA MOCNEAHEN CTPAHULIE




23

CpaBHUTENbHAS XapaKTEPUCTHUKA KIIETOK
aykapuort. JlaboparopHas pabora
«M3yueHune cTpoeHHUs KIETOK pa3IMYHbIX
OpPTaHU3MOBY»

0.5

24

AccuMuISIIMSL U JUCCUMMJIIALIUS — JBE
CTOpOHBI MeTabonu3Ma. Turbsl oOMeHa
BemiecTB. JlabopaTopHas pabora
«M3ydyeHne KaTaIUTUYECKOW aKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMHIIa3bl WIIH
KaTasasbl)»

25

DepMEHTATUBHBIA XapaKTep pPeaKuil
KJIeTO4YHOr0 MeTabonu3ma. JlaboparopHas
pabota «3ydyeHue hepMEHTaTUBHOTO
pacierieHust IepoKcuia Boaopoa B
PACTUTCIIBHBIX U )KUBOTHBIX KJICTKAX»

0.5

26

benku-akTuBaTOphl U OENKU-UHTUOUTOPHI

27

ABTOTpOQHBIN TUII OOMEHA BELIECTB

28

dorocuuTe’

29

XemocuHTes. JJaboparopnas pabora
«CpaBHeHue npomeccoB (poTocuHTE3a U
XEMOCHHTE3a»

0.5

30

AmnaspoOHbIe opranu3mbl. Buisl OposxeHus.
JlabGopaTopHas pabora «CpaBHEHHE
MIPOIIECCOB OPOKEHUS M IBIXAHUSD)

31

AdpoOHBIE OPTaHU3MBI. JTaIlbI
SHEPreTUIEeCKOro oOMeHa

32

DHeprusi MeMOPaHHOTO I'PaueHTa
npotoHoB. Cunte3 AT®: pabora

3NEKTPOHHBIE MOAMNMUCY YKA3AHBI HA MOCNEAHEN CTPAHULIE




npoToHHON AT®-cuHTa3bI

33 Peaknun MaTpu4HOro cCuHTE3a
34 Tpanckpunius — mMarpuunslid cuare3 PHK
35 Tpaucnsiiust u e€ dTarbl
36 Komuposanue amunokucior. Pois
pubocom B OMocuHTE3€e Oenka
37 Opranuzanus reHoMa y IpoKapuoT U
9yKapuoT
38 MornekynspHble MEXaHU3MbI 3KCIIPECCUU
TEHOB y 9YKapuoT
Bupycel — HeksieTouHble (pOpMBI XKU3HU U
39 obnmurarHble mapa3uThl. [IpakTrueckas 0.5
pabota «Co31aHue MoJIeTH BUPYyCa»
40 Bupychsle 3a0oneBanus yenoBeka,
KUBOTHBIX, paCTEHUI
41 HanorexHonoruu B OMOIOTUY U MEIULIMHE
42 JKHW3HEeHHBIN UK KIETKU
43 Matpuunslii cunte3 JTHK
Xpomocomsl. JlabopaTopHas pabora
44 «M3yueHne XpoMOCOM Ha TOTOBBIX 0.5
MHUKpOIMpenapaTax»»
45 JleneHne KIECTKH — MHTO3
Tunsl k1etok. KaprokuHes 1 HIUTOKUHES.
46 JlaboparopHas pabora «Habnronenne 05
MHUTO3a B KJIETKaX KOHUMKA KOpEIIKa JIyKa
(Ha TOTOBBIX MUKpOIMpEIapaTax)»
47 Perynsus >kM3HEHHOTO IIUKJIa KIETOK

3NEKTPOHHBIE MOAMNMUCY YKA3AHBI HA MOCNEAHEN CTPAHULIE




48

OpF AaHHM3M KaK CIMHOC 1ICJI0C

Txanu pactenuit. Jlaboparopnas padora

49 . - 0.5
«3ydenue TkaHe# pacTeHui»
TkaHM KUBOTHBIX U YEIOBEKA.

50 JlabopaTopHas pabora «/3ydeHue TkaHen 0.5
KUBOTHBIX)»
Opransl. Cucremsl opraHoB. JlabopaTopHast

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

52 Ormopa Tena opraHu3MoB

53 JIBM>KEHHE OpTraHU3MOB

54 [Tutanue opraHu3MoB

55 ITuTanue NO3BOHOYHBIX )KUBOTHBIX.
[MumnieBapuTenbpHas ccTeMa YeloBeKa

56 JIpIxaHue opraHu3MoB

57 JIbIxaHue MO3BOHOYHBIX )KUBOTHBIX U
9eJoBeKa

58 TpaHCTIOPT BEMIECTB y OPraHU3MOB

59 KpoBeHocHas cuctema mo3BOHOYHBIX
KUBOTHBIX U YEIOBEKa

60 Brienenue y opranu3mMoB

61 3amyTa y OpraHu3MoB

62 NmMmyHHas cucTema JenoBeka

63 PaznpaxuMocTp u perynsnus y
OpraHu3MOB

64 ['ymopanbHast peryssius 1 YHIOKpUHHAs

CUCTEMA )KXUBOTHBIX M YCJIIOBCKA

3NEKTPOHHBIE MOAMNMUCY YKA3AHBI HA MOCNEAHEN CTPAHULIE




65

(DOpMLI Pa3MHOKCHHA OPTaHU3MOB

66

ITonoBoe pasMHOXKEHUE

67

Metios

68

I'ametorenes. O6pa3oBaHue U pa3BUTHE
MIOJIOBBIX KJIEeTOK. JlabopaTopHas pabora
«/3y4eHne CTpOCHHS MOJIOBBIX KIETOK Ha
FOTOBBIX MUKpOIIpenaparax»

0.5

69

NunnBuayansHOE pa3BUTHE OPTAHU3MOB —
OHTOI'€HE3

70

3akiajKa OpraHoB U TKaHEW U3
3apO/IBIIIEBHIX JINCTKOB

71

Poct u pa3BuTHE KUBOTHBIX.
JlabGopaTopHas pabora «BrisiBieHue
MPU3HAKOB CXOJICTBA 3aPOJIBIIICH
MO3BOHOYHBIX KHBOTHBIX)»

0.5

72

Pa3mMHoOxeHMe U pa3BUTHE PACTEHUM.
JlabopartopHas pabora «CTpoeHHE OPraHoB
Pa3MHOXEHUS BBICIITUX PACTCHUID)

0.5

73

HCTOpI/ISI CTAaHOBJICHUS U Pa3BUTUSA
TCHCTUKH KaK HayKH

74

OCHOBHBIE TIOHATHS U CUMBOJIbI TCHETHUKH.
JlabopatopHas pabora «/Ipozoduna kak
00BEKT reHETHYECKUX UCCIIEIOBAHUID)

0.5

75

3aKOHOMEPHOCTH HACJIe10BaHUS
npu3HaKoB. MoHOTHOpUAHOE
ckpermBanue. [Ipaktuueckas pabora
"N3yueHue pe3ynbTaTOB MOHOTHOPHTHOTO
CKpeluBaHus y Jpo30¢puib"

0.5

3NEKTPOHHBIE MOAMNMUCY YKA3AHBI HA MOCNEAHEN CTPAHULIE




HHTOHOTI/IHGCKI/IC OCHOBBbI MOHOFI/I6pI/I,[[HOFO

76 1
CKpEeILMBAHUS
77 Ananusupyroniee ckpemubanue. Hermonxoe 1
JIOMHUHUPOBAHHE
JluruOpuiHOE CKpeIMBaHHE.
78 [TpakTudeckas padora «3ydeHnue 1 05
pe3yabTaTOB TUTHOPHUIHOTO CKPEITUBAHUS '
y Ip030GUIIBD»
79 [uronornyecknue OCHOBBI AUTUOPUTHOTO 1
CKpEIINBaHUS
80 CueruieHHOE HaclIeJOBaHUE MPHU3HAKOB 1
81 XpOMOCOMHasl TEOpHUsI HACJIEACTBEHHOCTH 1
82 I'eneruka mona 1
83 I'enoTun Kax 1eJI0CTHAs cUcTeMa 1
84 ['enernueckuii KOHTPOJIb Pa3BUTHUS 1
pacTeHUM, )KUBOTHBIX U YEIIOBEKA
85 N3meHunBOCTh pHU3HAKOB. Buibl 1
U3MEHYUBOCTH
86 MomuurkannoHHass N3MEHYHBOCTh 1
BapuanuvoHHBIN psii ¥ BapralMOHHAs
kpuBasi. JlaboparopHas pabora
87 «MccnenoBanne 3aKOHOMEPHOCTEN 1 05
MOAU(UKAITMOHHONW U3MEHYMBOCTH. '
[TocTpoenue BapuaMOHHOIO psAA U
BapHalMOHHON KPUBOM»
88 I'enoTunuyueckas N3MEHUYNBOCTbD. 1
KoMOuHaTnBHas ©3MEHUNBOCTh
89 MyTarmoHHast K3MEHYHUBOCTb. 1 0.5

3NEKTPOHHBIE MOAMNMUCY YKA3AHBI HA MOCNEAHEN CTPAHULIE




[Ipaktuyeckas padora «Myranuu y
npo30(huITbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

90

3aKOHOMEPHOCTH MYTAI[IOHHOTO IIPOoLiecca.
OnureHeTHKa v SIUT€HOMHKA

91

I'eneruka yenoseka. [IpakTuueckas pabora
«CocTaBieHle U aHAJIU3 POAOCIOBHOM

0.5

92

Mertonasl MeIUIIMHCKON T€HETUKN

93

3HaueHuEe MEIULIMHCKON T'€HETUKU B
MPEIOTBPAIICHUH M JICYCHUN TeHETHYCCKUX
3a00JIeBaHUIl YeJI0BEKA

94

OCHOBHBIE ITOHATHS CCJICKIINU.
JlaboparopHas pabora «I3yueHue copToB
KYJAbTYPHBIX PACTEHHUI U TIOPOJT TOMAIITHUX
KUBOTHBIX»

0.5

95

MeTtonpl CENEKITMOHHON pabOoTHI.
JlaboparopHas pabora «/3ydueHne MeTo0B
CEJICKIIMU PaCTCHUII»

0.5

96

JIOCTH>KEHHUS CENEKIUU PacTEHUI U
KUBOTHBIX. [IpakTiyeckas pabora
«IIpuBUBKa pacTeHUI»

97

CoxpaHeHue, U3y4eHHE U UCIIOIb30BaHHE
TEHETUYECKUX PECYPCOB

98

buoTtexHomorus kak Hayka u OTpaciib
npousBozcTBa. [IpakTuueckas pabora
«M3ydeHne 0ObEKTOB OMOTEXHOIOT I

0.5

99

OCHOBHbBIE HAMIPABIICHUS CHHTECTHYCCKOM
OUOJIOrMH
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100

XpOMOCOMHa}I 1 I'CHHAasl UHKCHCPHUA

101 MenuinHcKre OMOTEXHOIOI NI
102 PesepsHblit ypok. [IoBTopenue, 1
00o0111eHre, cCUCTeMaTU3alusl 3SHAaHHUH
OBUIIEE KOJIMYECTBO YACOB I10 102 0 135
[MPOI'PAMME
11 KJIIACC
KoanuectBo yacos DJIeKTPOHHbIE
°
Jl:;-n Tema ypoka Beero Koutpoasnbie | IlpakTuueckue fl[:;:ennﬂ :g[?;l;zl‘;:fenbnme
padoThI padoThI pecypenI
1 OpomononHas Teopus Y. JlapsuHa 1
5 JIBMKyIIMe CUIIbI HBOMIOUH BUIOB 110 Y. 1
HapBuny
3 boprba 3a cymecTBoBaHME, €CTECTBEHHBIM 1
¥ HCKYCCTBEHHBIN 0TOOD
4 DOopMUPOBAHUE CUHTETUYECKON TEOPUH 1
SBOITIOLUH
5 DTanbl HBOIIOIIMOHHOIO MpoIlecca: 1
MUKPOIBOIIOIHS U MaKpPOIBOIIOIHS
6 [Momymsitust — sneMeHTapHas eIUHULIA 1
3BOJIIOLIMH
3aKOH r€HEeTUYECKOoro paBHoBecHs JIx.
7 Xapmu, B. BaitnOepra. JlaboparopHas 1 0.5
pabota «BbIsiBICHIE H3MEHUUBOCTH Y
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oco0el OOHOr0 BUIAY»

DneMeHTapHbIe PaKTOPHI 3BOJIIOLUN

D¢ dext ocnoBarens. Ipdexr
OyTBUIOYHOTO TOPJIBIIIKA

10

Murpauuu. M3oniumuu nonyssuin:
reorpadudeckas, OnoJornaecKas

11

EcTtecTBeHHBII 0TOOp — HAMPaBIISIOIINI
(hakTop IBOITOIHH

12

[TomnoBoit oT60p

13

[Ipucrnoco0neHHOCT OPraHu3MOB Kak
pe3yAbTAT MUKPOIBOTIOIHH.
JlaboparopHas pabora «/3yueHnue
apoMopd030B U UINOANATITAIIUN Y
pacTEeHUN U KUBOTHBIX»

0.5

14

[Ipumeps! npucnocoO1eHn y OpraHu3MoB:

Mopdonoruyeckue, Gu3noIorudecKue,
OMOXUMHYECKHUE, TOBEICHUYECKHUE.
JlabopaTopnas pabora «lIpucnocobienus
OPTaHHU3MOB U UX OTHOCUTEIIbHAS
1eNIecO00Pa3HOCThY

0.5

15

Bun, ero kputepuu u CTpyKTYpA.
JlabopaTtopHas pabora «CpaBHEHHE BUIOB
10 MOP(OIOTHYECKOMY KPUTEPHIO)

0.5

16

Crpykrypa Buza

17

BunoobpazoBanue kak pe3ynabTar
MUKPOIBOIIOITIHI

18

CBs3b MUKPOSBOJIIONHMHU U SITUACMHUOJIOTHN

19

Makpoasomtouus. [TaneonTonornyeckue
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MCTObI U3YUCHUS 3BOJIFOTUN

Bnoreorpa(bnqecxne MCTOAbI U3YUYCHHUA

20
DBOIOLUH
DOMOPHOJIOTHYECKUE U CPABHUTEIIBHO-

21 MOp(hOJIOrHYecKre MeTOIbl U3YUECHHUS
SBOJIIOIUH
MonekynsipHO-TEHETUYECKUE,

22 OMOXHUMHYECKHE U MATEMATHUECKHUE
METOBI U3YUYCHUS IBOJTIOIIUN

23 OO0mue 3aKOHOMEPHOCTH BOJTIOITUN

24 AnantuBHas paguaius. HepaBHOMEpHOCTD
TEMIIOB DBOJIIOIMH

o5 Hay4nble TUIIOTE3BI TPOUCX OKIACHUS
JKM3HHU Ha 3eMiie

26 JloHaydHBIE TIPEACTABICHUS O 3apPOXKICHUH
JKM3HU

97 OCHOBHBIE 3TaIlbl HEOPTraHNIECKOH
DBOIOLUH

28 ['unoressl 3apOXKACHUS KU3HH
Wcropus 3emnu 1 METOMIBI €€ N3YYCHHUS.

29 JlabGopaTopHas pabora «3ydeHue u 05
OIHMCaHUE UCKOMAEMbIX OCTaTKOB JIPEBHHUX
OpPTaHU3MOBY»

30 HauanbpHbie dTaIbl OpraHn4ecKkoin
DBOIOLUH

31 DBOJIOLMS 3YKAPUOT

32 OCHOBHBIE 3Tambl YBOJIIOLUH 05

pacturenbHoro Mupa. [Ipaktuueckas
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pabota «M3yueHue ocoOeHHOCTEN
CTPOCHHS PaCTEeHHUM Pa3HbIX OTIECIOBY»

OCHOBHBIE 3TaIbI SBOJIFOIIMH KUBOTHOI'O

33
MHpa
DBOIONIUS )KUBOTHBIX. [IpakTiaeckas

34 pabora «M3y4eHne ocoOCHHOCTEH 0.5
CTPOEHUS TTO3BOHOYHBIX KHBOTHBIX)»

35 Pa3Butue xu3HM Ha 3emIIe [0 3paM U
neproiam

36 MaccoBble BBIMHpPaHHS — 9KOJIOTHYECKUE
KPH3HCHI MPOILIOTO

37 CoBpeMeHHbIN SKOJTOTHYECKUIM KPU3HC, €r0
0COOEHHOCTH

38 CoBpeMeHHas CCTeMa OPraHHYECKOro
MHpa

39 OCHOBHBIE CUCTEMATUYECKHUE TPYIIIbI
OpraHHM3MOB

40 AHTpPONONOTUsI — HayKa O YeTOBEKe

41 Pa3BuTHe npencTaBiaeHui 0
IPOUCXOK/ICHUH YeI0BeKa
MecTo 4enoBeka B CHCTEME
opranmdeckoro Mupa. JlaboparopHas

42 pabora «M3yueHne ocobeHHOCTEH 0.5
CTPOCHHMS CKEJIETa YEJIOBEKA, CBA3aHHBIX C
TPSMOX 0K ICHUEM

43 JIBIDKYIIIE CUITBI AaHTPOTIOTEHE3a

m CootHoleHne OUOIOrHYeCKUuX U

COIIMANIBHBIX (DAKTOPOB B aHTPOMOTEeHE3e
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45

OcHOBHBIC CTauu aHTPOIIOTCHE3a

46

Ilameorenernka u majeoreHoMHKa

47

OBOJIOIHS COBPCMCHHOI'O YCJIOBCKA

48

Yenoseueckue pacel. [Ipaktudeckas
pabota «3ydeHne 3K0IorndecKux
aJanTaliil 4eJIoBeKa

0.5

49

MeXaucIuIInHapHBIE METOIbI
AQHTPOIIOJIOTUHU

50

3apokIeHNE U PA3BUTHE DKOJIOTHH

51

Mertonsl skonoruu. JlaboparopHas pabora
«3yueHne MEeTOI0B YKOJIOTUIECKUX
UCCIICIOBAHUI

0.5

52

3HaueHNE SKOIOTHYCCKHX 3HAHUHN JUIA
YCI0BCKAa

53

Dxonorudeckue GpakTopsl

54

Abuornueckue akropsl. CBeT Kak
sKosiornueckuit ¢pakrop. JlaboparopHas
pabota «BpIsiBIEHHE TPUCTIOCOOICHHIA
OpraHMW3MOB K BIIMSHUIO CBETa»

0.5

55

Abuorudeckue gaktopsl. Temmeparypa
KaK DKOJIOTHYECKUH (hakTop.
JlabGopaTtopHas pabora «BrlsiBieHHe
MPUCTIOCOOJIEHU OPTaHNU3MOB K BIIUSHUIO
TEMIIepPaTyphbl»

0.5

56

Abuornueckue pakropsl. BiaxkHoCTh Kak
sKosiornueckuit gpakrop. JlaboparopHas
paboTta « AHATOMHYECKHE OCOOCHHOCTH
pacTeHHId U3 Pa3HBIX MECT OOUTAHUS

0.5
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57 Cpenbl 00MTaHUSI OPraHU3MOB 1

58 buonornueckne puTMbl 1

59 XKuznenusie pOpMbI OPraHu3MOB 1

60 Buornyeckue pakTopsi 1
3HaueHue OMOTUYECKUX B3aUMOJCHCTBUI

61 JUIS CYILIECTBOBAHUS OPraHU3MOB B Cpelie 1
obuTaHus

62 DKOJIOrN4eCKne XapaKTepUCTUKU 1
TOTTYJISIITAH
OCHOBHBIE TIOKA3aTeJIN TOMYISALMH:

63 YHCIICHHOCTb, INIOTHOCTh, BO3pAacTHAS U 1
HOJIOBas CTPYKTypa
OCHOBHBIE TIOKa3aTeJIN TOMYISALNH:

64 POXJ1a€MOCTh, TPUPOCT, TEMIT POCTA, 1
CMEPTHOCTb, MUTPALUN

65 DKOIIOru4ecKast CTPyKTypa HOMyISIHH

66 JlnHaMuKa TOMYJSIIAN U €€ PeryIsus

67 Kpussle pocta 4ncI€HHOCTH MOMYIISILINN. 1
Kpussie BbDKUBaHUSA
DKosornyeckasi HulIlla BU/a.

68 JlaGopartophas pabora «IIpucnocobnenus 1 0.5
CeMsIH PACTCHUH K PaCcCeICHUIO»

69 Bun xak cucrema nonmynsuui 1

70 3aKOHOMEPHOCTH MOBEACHUS U MUTPALHi 1
AKHUBOTHBIX

71 Coo01118CcTBO OpraHN3MOB — OHOIIEHO3

72 DKocucTeMa Kak OTKpbITas CUCTEMa
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KpyroBopor BeniecTs 1 NoTOK SHEPruu B

73
JKOCHCTEME

74 OcCHOBHBIE TIOKA3aTETN YKOCUCTEMBI

75 DKOJIOTHYECKUE TUPAMHU b

76 N3menenus coo0111ecTB — CyKIIECCHH

77 [Ipupoanbie 3KOCHCTEMBI. DKOCUCTEMbI
03ep U peK. DKOCUCTEMbI MOpE U OKEaHOB

78 [IpupoaHbie 5KOCUCTEMBI. DKOCUCTEMBI
TYHJIp, JIECOB, CTEIEN, NYCTHIHb

79 AHTpONOreHHbIE IKOCHUCTEMBI

80 Ypb6oskocucremsl. [IpakTudeckas padora 05
«M3ydenue u onmcanue ypoOIKOCUCTEMBI» '
3akoHOMEpHOCTH (hOPMUPOBAHUS

81 OCHOBHBIX B3aUMOJIECTBUI OPraHU3MOB B
IKOCHCTEMaxX
MexaHu3Mbl BO3JAEHCTBUS 3arpPsI3HEHU I

82 Pa3HBIX TUTIOB HA CyOOpTaHM3MEHHOM,
OpPTaHU3MEHHOM, TIOMYJISIIMOHHOM U
9KOCHCTEMHOM YPOBHSIX

83 Bbuocdepa — oOmerianerapHast 060104Ka
3emun

84 VYuenue B. U. Bepuanckoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
o6uochepsl

86 KpyroBopotsl BemecTs u
OMOTr€OXMMHUYECKUE TTUKITBI

87 3oHaMBHOCTH OMOc(hepbl. OCHOBHBIC

OMOMBI CyILIN
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88

YcroituuBocts 6uocheps

89 DKOJIOrnYeCKrue KPU3UCHI U UX MIPUUUHBI

90 BoznelicTBue uenoBeka Ha onochepy

o1 AHTpONIOreHHOE BO3/ICIICTBUE HA
PaCTUTENIbHBINA U KUBOTHBIM MUP

92 Oxpana npupozsl

93 OCHOBHBIE PUHIIHUIIBI YCTOWYHBOTO
Pa3BUTHSI YEIIOBEUECTBA H ITPUPOIBI
ParmonanbHoe IpUpPOAONOIb30BAHUE U

94 COXpaHEHHE OMOJIOTHYECKOTO
pa3zHooOpasus 3emin

95 O06061meHune no Teme «MUKPOIBOIIOUS U
€€ pe3yabpTaTb»

96 O606m1enue no reme «MaKpOo3BOJIOIHS U
€€ pe3ynbTaThD)

97 O6006menue no reme «IIpoucxoxaenue u
pa3BUTHE KU3HU Ha 3eMiie»

98 O606menue o teme «IIponcxoxaeHmne
YeJI0BEeKa — aHTPOIIOT€HE3)

99 O060061eHne 10 TeMe «IKOJIOTUs — HayKa O
B3aMMOOTHOIIIEHUSIX OPTaHU3MOBY

100 O606menue o Teme «Opranu3mel U cpea
OOUTaAHUSI»

101 O0600611eH1E IO TeME «IKOIOrUs BUIOB U
MO YJISIIIU

102 O6006mmenue o reme «brochepa —

ri100anbHas YKOCUCTEMAY
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OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME
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7.5
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ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MM TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
HHPOI'PAMMBI CPEJHEI'O OBIIETI'O OBPA30OBAHUA

Kon
NMpoBePSIeEMOro
TpeOOBaHUSA

IIpoBepsiemble TpeGOBaHUsI K MPeJIMETHBIM Pe3y/JbTaTaM 0CBOEHH S
OCHOBHOM 00pa30BaTeJIbHOI MPOrpaMMbl CpeHEro 001ero
o0pa3oBaHus

CchopmMHupoBaHHOCT 3HAHUM O MecTe M POIM OMOJIOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ¢dbopmMUpOBaHUH COBPEMEHHOM
€CTECTBEHHOHAYYHO! KapTUHBI MUPA, B TIO3HAHUU 3aKOHOB NPUPOABI U
PELIEHNN KU3HEHHO BAXXHBIX COLUAIBHO-3THUUYECKUX, SJKOHOMHUECKUX,
HKOJIOTMUECKUX MPOOJIEM UeIOBEUECTBA, a TAKXKE B PEIICHUH BOIIPOCOB
PaLMOHATIBHOT O IPUPOIONONB30BaHMs, B (HOPMUPOBAHUH [IEHHOCTHOTO
OTHOUICHHUS K MPHUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIa/Ie POCCUICKUX U

3apyOeKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OUOIOTHH

Bnagenue cucremoil 3HaHMI 00 OCHOBHBIX METOAAX HAY4YHOI'O
MIO3HAHUS, UCIIONB3YEMBIX B OMOIIOTMYECKUX HCCIICTOBAHHSIX KHBBIX
OOBEKTOB M 3KOCUCTEM (OMHCAHME, U3MEpPEHHE, IPOBEICHUE
HaOMIOZCHM); Ccrmoco0aMy BBISBICHUS M OLIGHKH AHTPOIOTCHHBIX
W3MEHEHUH B IPUPOJE.

YMeHre BBIIBUTATH THIIOTE3BI, TPOBEPATh MX IKCIEPUMEHTATHHBIMH
cpeacTtBamMu, (GOpMyIMpys Ledb HUCCIEAOBaHMs, aHAJIU3UPOBATh
IIOJIy4EHHBIE PE3YJIbTAThl U JI€J1aTh BHIBOJIBL.

BbisiBiieHHE 3aBUCUMOCTH  MEXKIY MCCIEIyeMbIMH BEIMYMHAMM,
00BbsCHEHHE MOJIyYEHHBIX PE3yIbTaTOB U (hOPMYIMPOBAHUE BBIBOAOB C

HCIIOJIb30BAHUEM HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ " 3aKOHOB

YMeHHe BIageTh CHUCTEMOW OHOJOTMYECKMX 3HAaHWUW, KOTOpas
BKJIFOUAET: OCHOBOIIOJATAIOINe OUOTOTHUECKUE TEPMHUHBI U TIOHSTHUS
(>Ku3HB, KJIETKA, TKaHb, OPraH, OPraHW3M, BHJI, TIOMYJISAIMS, SKOCUCTEMA,
ouoreHo3, ouocepa; mMeraboIM3M, TOMEOCTa3, KIETOYHBIA WMMYHHUTET,
OuocuHTe3 Oenka, OWONOMMMEpBI, JHCKPETHOCTh, CAMOPETYIISIIHA,
CaMOBOCIIPOU3BENICHUE, HACJIE/ICTBEHHOCTb, W3MEHYMBOCTD,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHUE);

Ouonmormueckue TeopuH: KierouHas teopus T. IIBanma, M.
[lneiinena, P. BupxoBa; KIOHAJIbHO-CENEKTUBHOIO MMMyHuUTeTa II.
Opnux, 1.1. MeunukoBa, XxpoMOCOMHasi TEOPHs HACIEACTBEHHOCTH T.

Moprana, 3akoH 3apoasimieBoro cxozacrsa K. bapa, sBomronmoHHas

teopuss Y. JlapBuHa, CHHTETHYECKass TEOpUsS DBOJIIOLMH, TEOPHs
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antponorere3a Y. Jlapsuna; teopust Omoreornenoza B.H. CyxkauéBa;
yuenue H.M. BaBuioBa o mieHTpax MHOrooopasusi U NMpPOUCXOKICHUS
KyJIbTYpHbIX pacrteHuii, ydyeHue A.H. CepepuoBa o0 mnyrsax u
HaIpaBIICHUSX 3BONIONUH, yueHue B.1. BepHanckoro — o Guocdepe);
3aKOHBI (€AMHOOOpPa3Hs MOTOMKOB IEPBOIO MOKOJIEHUS, PACIIEIUICHUS
IIPU3HAKOB, HE3aBUCUMOIO HacjeloBaHUs npu3HakoB [. Mennens;
CLICTUVIEHHOIO HAcJIeJOBaHMs IPU3HAKOB W HApYyIIEHUs CLEIUICHUsS
reHoB T. MopraHa; TroMOJIOrMY4ECKMX pSAJOB B HACJIECICTBEHHON
n3MeHunBocty H.M. BaBuinoBa; reHerudyeckoro paBHOBecus JIx.
Xapmu u B. BaiinOepra; 3apoapimeBoro cxoactsa K. bopa;
Oouoreneruueckuii 3akon J. ['exkens, . Mromnepa);

IIPUHLIMIIBI (YUCTOTHI FAMET, KOMIUIEMEHTAPHOCTH);

npaBuna (Munumyma lO. JInbuxa, S5KOIOrH4ecKOl MUpaMuibl YUCe,
OrOMacChl U DHEPTUN);

runore3bl (koauepsatHoi AWM. Omnapuna, nepsuyHoro Oymbona JIk.

Xonneiina, mukpocgep C. dokca, pubozuma T. Uek)

Vmenue peiaTb IMMOHWCKOBBIC OHOJIOrnYecKue 3aaa4M, BbIABIATH
IMIPUYNHHO-CJICICTBCHHBIC CBsA3HU MCKOY HCCIEAYCEMbIMU
OMOJTOrMYEeCKUMU O6’BeKTaMI/I, mpoueccaMr MW ABJICHUSAMU, NCJIaTh
BBIBOJIBI Y IIPOrHO3bI HA OCHOBAHHWHU ITOJTYUCHHBIX PE3YJILTATOB,

COCTaBJIATh I'CHOTUITMYCCKUE CXEMbI CKPCHIMBAHUSA JJId PA3HBIX THIIOB
HaCJICAOBaHU IIPU3HAKOB Yy OPraHU3MOB, COCTaBJIATH CXCMBI IICPCHOCA

BCHICCTB U SOHEPTHUU B OKOCUCTEMAX (HGHI/I IIHUTaHWA, ITNIICBHIC CGTI/I)

YMeHue YCTaHaBIMBATh B3aUMOCBS3M MEXIy CTPOCHHEM U
(GyHKUMSAMHU: OPraHOMIOB, KJIETOK pa3HbIX TKaHeW, opraHamMu u
CHCTEMaMH OpPraHOB Yy pAaCTEHUI, >KUBOTHBIX M YEJIOBEKAa; MEXIY
sTarnaMu oOMeHa BEIIECTB; 3TallaMH KJIECTOYHOTO KA U KU3HEHHBIX
IIUKJIOB OPTaHMU3MOB; TallaMu YMOPHOHAILHOTO Pa3BUTHUSL; TCHOTUIIOM
u  ¢eHorunoMm, ¢GeHOTUNOM U (pakTopamMH cpenbl  OOUTaHMS;
IpoleccaMHi  JBOJNIONMM; JBHXKYIIMMU CHJIAMU  aHTPOIOTE€HE3a;
KOMITOHEHTAMH Pa3JIMYHBIX 3KOCHCTEM U HPUCHOCOOJICHUSMH K HHUM

OpraHU3MOB

YMeHue BBIICTATh CYIIECTBECHHBIC TPU3HAKH:

CTPOCHUSI BUPYCOB, KJIETOK MPOKAPUOT U DYKAPUOT; OJHOKIETOUYHBIX U
MHOT'OKJICTOUYHBIX OPTaHU3MOB, BHJIOB, OMOTEOIIEHO30B, YKOCUCTEM M
onocepbl; CTPOCHHS OpraHoB M CHCTEM OpraHOB pPacTEHUH,
KHBOTHBIX, YEIIOBEKA; MPOIECCOB KHU3HEACATEILHOCTH, MPOTEKAIOIIIX

B OpraHusmax paCTeHHﬁ, XKUBOTHBIX H YCJIOBCKA, OMOJOrHYECKUX
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mpoIeccoB: oOMeHa BemecTB (Meradonusm), HWHPOPMAIUH U
MIpEeBpAIICHUS YHEPTUH, OpOKEHHsI, aBTOTPOGHOTO U reTepoTpodHOro
TUTMOB TNHTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meilo3a,
raMeTorenesa, AMOpHOreHe3a, IMMOCTIMOPUOHATBHOTO  Pa3BUTHS,
pPa3MHOXKEHUs, UHIUBUYaTbHOTO Pa3BUTHS OpraHu3Ma (OHTOTCHE3a),
B3aMMOJCHCTBHUSI TEHOB, TeTepO3Uca; JCUCTBUU HCKYCCTBEHHOIO
orOopa, CTaOWIM3UPYIOLIETO, JBUXKYIIETO ¥  Pa3pbIBAIOIIETO
€CTECTBEHHOTO 0TOOpa; aIOMaTpU4ecKoro U CHMIIATPHYECKOTO
BI/I,Z[OO6paSOBaHI/I$I; BJIMAHUA ABMXXYIIHUX CHUJI 3BOJIIOIIMU HaA FCHO(I)OH[[
MOMYJIALIUUA HpI/ICHOC06JI€HHOCTI/I OpraHnu3aMoB K CpcCIc 06HTaHI/ISI,
4yepeOBaHUs HAMPABICHUA DSBONIOIUU; KPYyroBOpOTa BEIIECTB U

IOTOKa SHCPIruu B SKOCUCTEMAX

ChopMHpOBaHHOCTh YMEHHUSI BBIJIECIATh CYNICCTBEHHBIC IPU3HAKU
BUPYCOB, KJIECTOK TIPOKApUOT U DJYKapHOT, OIHOKJIECTOYHBIX H
MHOTOKJICTOYHBIX OpTraHWU3MOB, BHJIOB, OMOTI'COIEHO30B M IKOCHCTEM;
0COOEHHOCTH TPOIIECCOB OOMEHA BEIIECTB U MPEBPALEHHs] SHEPTUU B
KJIeTKe, (POTOCHMHTE3a, IIACTUYECKOrO0 W DHEPreTHYEeCKOro oOMeHa,
XEMOCHHTE3a, MHUTO3a, Mei03a, OIUIOJOTBOPEHUS, pPAa3BUTHI U
Pa3sMHOXKEHUs, WHAWBHIYAIBHOTO Pa3BUTHS OpraHu3Ma (OHTOTreHe3a),
00pBOBI 3a CyIIECTBOBAHKE, €CTECTBEHHOTO 0TOOpa, BUA000pa30BaHMS,
MPHUCIIOCOOIGHHOCTH  OPTaHM3MOB K Cpele OOWTAaHWs, BIUSHUS
KOMITOHCHTOB 9KOCHCTEM, aHTPOIIOT€HHBIX U3MEHEHUH B SKOCHCTEMaX
CBOEH MECTHOCTH, KPYTOBOPOTa BEIIECTB M INPEBPAIICHUS SHEPTUH B

onocdepe

YMeHue HCIIOIb30BaTh COOTBETCTBYIOLIUE apryMEHTBI,
6I/IOJ'IOFI/I‘-ICCKYIO TCPMUHOJIOTUIO W CHMBOJIMKY JJIA AOKa3aTCJIbCTBA
poaACTBa OPraHU3MOB pPA3HLIX CHCTCMATHYCCKUX T'PYIII; B3aUMOCBA3U
OpPraHu3dMoOB H CpCAbl OGI/ITaHI/ISI; CAUHCTBA YCJIOBCUCCKUX pPaC,
HEOOXOIMMOCTH 3J0POBOr0 00pa3a >KU3HU, COXpaHEHUS Pa3sHOOOpasus
BUJIOB M OSKOCHUCTCM KaK YCJIOBUA COCYHICCTBOBAHUA NPHUPOABLI U

YCJI0BCYCCTBA

YMeHHe KpPUTHYECKH OICHWUBATh WH(POPMAIUIO OHOJIOTHYECKOTO
COZICP)KAHUS; HMHTEPIPETUPOBATh ITHYECKHE AaCMEKThl COBPEMEHHBIX
UCCIIC/IOBaHWA B~ OWONOrMHM,  MEAWIMHE,  OHMOTEXHOJOTHH,
paccmaTpuBath ri00anbHbIC AKOJIOTUYECKHUE POOIEMBI
COBPEMEHHOCTH, (pOpMUPOBATH MO OTHOIICHHIO K HUM COOCTBEHHYIO

IO3ULIHIO
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INIEPEYEHD 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBbBIX HA ETD
1O BUOJIOI'MN

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

buomorns kak HayKa. JKuBEIEe CHCTEMBI U UX HN3Y4YCHUC

11

CoBpemeHHast OWONOrMs — KOMIUJIGKCHAas Hayka. buonormdeckue HAyKd U
u3ydqaeMble MU TpoOnembl. DyHIaMeHTaNbHBIC, MPHUKIATHBIE U TOUCKOBHIE
Hay4YHBIC UCCIICJIOBAHUS B OMOJIOTHH.

3nauenue Owonornu B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOMH
kaptuHbl Mupa. [Ipodeccuu, cBsizaHHble ¢ Ouonorueidl. 3HaueHHWE OWOJIOTHH B
MPAKTHYECKON JEATeTbHOCTH 4YelIOBEKa: MEIUIIUHE, CEeIbCKOM XO3SHCTBE,

IIPOMBIIUIEHHOCTH, OXpaHe IPUPOIbI

1.2

JKuBble cuCTeMBbI Kak mpeaMeT u3ydeHus Ouonoruu. CBOMCTBA JKUBBIX CHCTEM:
€IMHCTBO XMMHYECKOI'0 COCTaBa, JAMCKPETHOCTh U IEIOCTHOCTh, CIIOKHOCTh U
YIOPSI0OYCHHOCTh CTPYKTYPHI, OTKPBITOCTH, caMOOpraHHu3aIHs,
CaMOBOCITPOU3BEICHHE, Pa3ApaKUMOCTh, HK3MEHUYHNBOCTh, POCT H Pa3BUTHE.

YPpOBHH OpPraHU3aIlluU >KUBBIX CHCTEM: MOJCKYJSPHBIA, KJICTOUHBIHA, TKAHEBBIM,
OpraHU3MEHHBIH, MO YJISIIOHHO-BUIOBOH, 9KOCUCTEMHBIN
(buoreonenoTnyeckuii), Omocepusiid. Ilpormeccrl, MPOUCXOASIINE B KUBBIX
cucremax. OCHOBHBIC TIPU3HAaKW XHUBOro. JKu3Hbp Kak (opma CyIIECTBOBAHUS

MaTcpuun

1.3

Meronel Oumonormdeckod Haykd. HaOmoneHwe, W3MEpeHHE, DKCICPHUMEHT,
cucreMaruzamnus, MeraaHanu3. IloHsTHe O 3aBHCHUMON W HE3aBHUCHUMOH
nepemeHHoOU. IInanupoBanue skcnepuMenTta. IloctaHOBKa M NpOBEpKA THIIOTES.
HyneBas rumnoreza. IloHsThe BBIOOpKM H €€ OCTOBEPHOCTh. Pa3z0bpoc B
Ouonornuecknx JaHHbIX. OIEHKAa JOCTOBEPHOCTH IMOJYYEHHBIX PE3YJIbTaTOB.
IIpruriHBl HCKaXEHHS PE3YJIbTATOB AKCIEpUMEHTa. [IOHSATHE CTATUCTUYECKOrO

TCCTa

KneTtka xax Onoornueckast CHcTeMa

2.1

Knerka — cTrpykrypHO-QyHKIIMOHaNbHAsT €IWHULA XKUBOro. VcTopusi OTKpBITHS
kinetku. Paboter P. I'yka, A. JleBenryka. Kiierounas teopus (T. IlIBann, M.
[neiinen, P. Bupxos). OCHOBHBIE MOJI0KEHUSI COBPEMEHHON KJIETOYHON TEOPHH.
MeTopl MOJIEKYIISIPHOM M KJIETOUYHOM OMOJIOrMK: MUKPOCKOIIUS, XpoMaTorpadus,
anekTpodopes, METOJ MEYEHBIX aTOMOB, g depeHnnaIbHoe

1eHTpUuyrupoBanue, KyJIbTUBUPOBAHUE KIIETOK

2.2

XUMHUYECKHH COCTaB KJIETKH. Makpo-, MUKPO- U YJIbTPaMHUKpO3JIeMeHThl. Bona u

e poib Kak pacTBOPHTENs, pPeareHTra, yyacThe B CTPYKTYPHUPOBaHMM KIIETKH,
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TETUIOPETyIAUU. MuUHepaibHble BEIIECTBA KIETKH, MX OHOJIOTHYECKas pPOJib.
Ponp KaTMOHOB M aHHOHOB B KJIETKE.

buonornueckue mnonumepsl. benku. AMUHOKHCIOTHBIH cOCTaB  OEJIKOB.
CrpykTypsl OenkoBoii Monekynbl. [lepBuuHas cTpykTypa Oenka, NenTHAHAS
CBs3b. BTOpuuHas, TpeTHyHas, 4YETBEPTUYHAs CTPYKTYpbl. JleHaTypauus.
CgoiictBa 6enkoB. Knaccugukarus 6enkoB. buonornueckue GyHKIMHA OEIKOB.
VYraeBoapl. MoHOcCaxapupbl, AMCAXapUabl, OJUTrOCaxapuabl U TOIHUCAXAPHJIBL.
OO6umii mnmaH cTpoeHMss U (U3UKO-XMMUYECKHE CBOMCTBA  YIJIEBOJOB.
Buonornueckue GyHKINU yriIeBOIOB.

Jlumuael.  T'uapodunbHO-rHApodoOHBIe cBolicTBa. Knaccudukamus ITUnumoB.
Tpurmuuepuasl, ¢ochonunuapl, BoCKH, cTepouabl. buonormueckue ¢GyHKIIUU
aunuaoB. O0ImuMe cBOMCTBA OMOTOrHYeCKHX MeMOpaH — TeKy4ecTh, CIOCOOHOCTh
K CaMO3aMBbIKaHHUIO, TIOIYIIPOHULIAEMOCTb.

Hyxnennosbie xucnorsl. JIHK u PHK. CrpoeHne HyKJIEMHOBBIX KHCIOT.
Hyxneoruasl. [Mpunnun xommuiementapaoctu. IlpaBuno Yaprapda. Ctpykrypa
JIHK — nBoiinas cnimpanb. MecrtoHaxoxaenue u ouonorndeckue ¢pynknuu JJHK.
Buast PHK. ®ynkiuu PHK B kietke.

Crpoenne wmonekynsl AT®. Makpospruueckue cBs3u B Mosekyine ATO.
buonornueckue ¢pynkuuu AT®. BoccTanoBieHHbIE IEPEHOCUNKH, UX (YHKIIUU B
kietke. CexkBennposanue JIHK.

CtpykrypHass Ouonorusi: OMOXUMHYECKHE U OHOPH3UYECKHE WCCIICTOBAHMS

COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpPHI OMOMOJIEKYJT

2.3

Tumel  KJIETOK: JyKapuoTHUeckas ¢  mpokapuotudeckas. CTpyKTypHO-
GyHKIIMOHAIBHBIE 00pa30BaHUS KIETKH.

CtpoeHHE MPOKAPUOTHYECKOW KiIeTKH. KieTouHas cTreHka OakTepuil W apxeil.
OcoOEHHOCTH CTpPOCHHSI TeTepOoTpoHOW M aBTOTPOGHON MPOKAPHOTUUECKHUX
KJIETOK. MeCTO U poJib MPOKapUOT B OMOLIEH03aX.

Crtpoenue W (QPyHKIMOHUpPOBAHUE HyKapuoTHueckod kieTku. [lmazmarmyeckas
MeMmOpaHa (miaszmanemma). CTpyKkTypa Iia3MaTHueckol MeMOpaHbl. TpaHcropT
BEIIECTB Uepe3 IUIa3MaTHYEeCKyr0 MeMOpaHy: maccuBHbIA  (muddysus,
obOneruénnass aud@y3us), aKTUBHBIA (NMEPBUYHBIA W BTOPUYHBIN aKTUBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. Pabora HaTpuii-KanueBoro
Hacoca. DHJIOIMTO3: MHUHOIUTO3, (aronuTo3. Dk3o1uTo3. KieToyHas cTeHKa.
CrtpykTypa v QyHKIIUU KIETOYHON CTEHKH PacTeHH, IpruOoB.

Hutomnasma. [utozonb. IluTockener. [[BuxeHue nuTormiazMbel. OpraHou bl
kiaeTku. OnHomMeMOpaHHBIE OPraHOWABI KJIIETKU: JHAOMIA3MAaTUYECKasi CETh
(OIIC), anmapar ['onbaxu, TU30COMBI, UX CTpoeHHE U (YHKIMH. B3auMocBs3b

O,I[HOMCM6paHHBIX OpraHorua0B KIICTKH. CTpOCHI/Ie TpPanyYJEIPHOI'O PETHUKYIIYMA.

Cunre3 pactBopuMbIXx OenkoB. CHHTE3 KIeTOUHbIX MeMOpaH. [nmagkuii
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(arpanyisipHBIN) SHAOMIA3MaTHUeCKUil peTukynyMm. CekperopHass (QyHKIUSA
anmnapara ['ompmxu. TpaHcnopT BewmiecTB B KieTKe. Bakyonu pacTUTENbHBIX
kieTok. Knerounsiii cok. Typrop.

ITonmyaBTOHOMHBIE OPTaHOU/IbI KJIIETKU: MUTOXOHIPUH, TUIACTHUIBL.

Crpoenue W (yHKIMM MUTOXOHApPUN W TuiacTul. llepBUYHBIE, BTOpUYHbBIE U
CIIOKHBIE  TIAcTUABl  (OTOCHHTE3UPYIOUIMX  JYKapuoT.  XJIOPOIUIACTHI,
XPOMOIUIACTBHI, JICMKOIUIACTHI BBICIIUX PACTCHUA.

HememOpanubsie opranouasl kietkn CrtpoeHue M (yHKUMHM HEMEeMOpaHHBIX
OpraHouioB KjJeTku. PuOocomel. MukpoduiameHTsl. MBpbIlIeuHble  KIETKU.
Mukpotpyoouku. Knerounsiii nentp. CTpoeHHe M ABWKEHUE KIYTHKOB H
pecHnuek. MUKpOTpYOOUKH IUTOILIA3MBL. LleHTpHOIIb.

SAnpo. Obonouka siapa, XpOMaTHUH, KAapHOIUIA3Ma, SIPBILIKHA, WX CTPOECHHE H
bynkuuu. Snepusiii OenkoBbii Marpukc. [IpocTpaHCTBEHHOE pacmoiOKeHUE
XpoMocoM B HHTep(]a3HOM saape. benku xpoMaTuHa — THCTOHBI.

Kinerounsle BrimoueHus. CpaBHUTENIbHAs XapaKTEPUCTHKA KJIETOK 3YKapHOT

(pacTuTenbHOM, )KUBOTHOW, TPHOHON)

2.4

AccuMUITALIASL ¥ TUCCUMIUISIINS — JIBE€ CTOPOHBI MeTabonm3ma. Tumbel oOMeHa
BEIIIECTB: aBTOTPO(MHBIA M TeTEpPOTPOPHBIA. YUacTue KUCIOopoaa B OOMEHHBIX
mpoleccax. JHepreTudeckoe obecrieueHrue KIeTKU: mpeBpamieHue ATD B
0oOMeHHBIX Tmporeccax. DepMEHTATUBHBIM XapaKTep peakIuil KICTOYHOrO
Metabonu3ma. DepMeHTH, MX CTPOCHHE, CBOMCTBA W MEXaHWU3M JICUCTBUSI.
Kodbepmentsr. Otnnuns (epMEHTOB OT HEOPraHUYECKHX KaTaanu3aTopoB. benku-
AKTUBATOPhl M OEIKU-UHTHOUTOPHL. 3aBUCUMOCTH CKOPOCTH (epMEHTATHUBHBIX
peaxIuii OT pa3NTuYHbIX (PaKTOPOB.

IlepBuyHBIil CHHTE3 OpraHUYECKUX BellecTB B KieTrke. PdorocuHTe3. Poib
XJIOporuiacToB B mpouecce (orocunteza. CBeroBas U TeMHOBas (asbl.
[IpoayktuBHOCTE (hoTOCHMHTE3a. BinsHHe pa3nu4HBIX (PAKTOPOB HA CKOPOCTHh
dorocunresa. 3HaueHue GOTOCUHTE3A.

XeMocuHre3. PaznooOpa3ue opraHu3MoB-XeMOCHHTETHKOB: HUTpUULIMpyrolue
OakTepuu, *Keae300aKTepuu, cepoOaKTepUH, BOAOPOJIHbIE OakTepuu. 3HAYCHUE
XEMOCHHTE3A.

AHa’poOHble opranu3Mbl. Buabl Opoxenus. IIpogykTel OpokeHHS U UX
UCIIOJIb30BaHUE YEIOBEKOM. AHa’pOOHBIE MHUKPOOPTraHU3MBI KakK OOBEKTHI
OMOTEXHOJIOTMH U BO30YIUTETN OONIE3HEH.

AdpoOHBIE OpraHu3Mbl. DTarbl 3HepreTudeckoro oomeHa. IToaroroBuTenbHbII
stan. ['mukonu3 — 6eCKUCIOPOIHOE PACHICTIIEHUE TITFOKO3bI.

buonoruueckoe okucieHUE, WIM KJIETOUYHOE JAbIXaHHe. Pojab MUTOXOHIpuil B

mponeccax OHOJIOrHYECKOro OKHCJICHHA. I_II/IKJ'II/I‘IGCKI/IC pCaKIunu.

OxucnurensHoe (ochopunuponanue. [IpenmyiiecTBa a3poOHOro myT oOMeHa
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BEIIIECTB Mepe aHadpOOHBIM. D(PPEKTUBHOCTH FHEPTETUUECKOT0 0OMEeHa

2.5

Peakuuu matpuyHoro cuHte3a. [IpuHIMI KOMIIJIEMEHTApPHOCTH B pEaKLUAX
MaTpUYHOr0 CHHTE3a. Peanu3anus HacinencTBeHHOM nHpopmanuu. [ eHeTnyeckuit
Ko, ero cmoictBa. Tpanckpunius — matpuunblid cuHTe3 PHK. IlprnHnmmsr
TPAHCKPUIILIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAJIIEIbHOCTh, ACHMMETPUYHOCTbD.
Tpancmsius u e€ sranbl. Yuactue TpancnopTHeix PHK B GuocunTese Oenka.
VYcnoBus 6mocunTeza Oenka. KomupoBanume amuHokucnor. Pomb pubocom B
OuocuHTe3e Oenka.

Opranuzanysi TeHOMa y IPOKApUOT U SyKapuoT. Peryisius akTUBHOCTH I'€HOB Y
npokapuot. ['mmnore3a omepona (P. XKakob, XK. Mano). Perynsnust oOMeHHBIX
IIpoLECCOB B KileTKe. KieTouHnslii romeocras.

Bupycel — Hekinerounsle (OpMBI KU3HM U OONMraTHele mapasutbl. CTpoeHue
IPOCTBIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(Aaros.

BupycHbie 3a0oneBaHus 4eiioBeka, XKUBOTHBIX, pactenuid. CITHM, COVID-19,

COIIMAJIBHBIC U MCIUIIUHCKHUEC HpO6J'IeMBI

2.6

Knerounslii mmxi, ero mepuoisl M perymsanus. HWurtepdaza u  MUTO3.
OcobeHHoCcTH TpoleccoB, MpoTekaroux B uHTepdasze. [loaroroBka KieTku K
nenenuto.  I[lpecunrermyeckuid  (MOCTMUTOTUYECKHI), CHUHTETHYECKHMH U
HNOCTCUHTETHYECKUH (IPEMUTOTHUECKUI) EprUOIbl HHTEP(haA3bI.

Marpuunbiii cunte3 JIHK — pemnukanma. I[lpunnuner permmkanuu  JIHK:
KOMIIJIEMEHTAapHOCTh, IIOJYKOHCEPBAaTUBHBIA CHHTE3, aAHTUIIAPAJLIEIBbHOCTD.
Mexanusm penukanuu JTHK. Xpomocomsl. Ctpoenue xpomocoM. Tenomeps! u
TeJoMepa3a. XpPOMOCOMHBIM HaOOp KIETKHM — KapuoTul. JIumiongHelii u
rarmiouaHbI  HAabopbl XpomocoM. ['oMonmorumunblie XpoMocoMmbl. [lomoBbie
XPOMOCOMBI.

Jenenne xierkn — muto3. CTaguu MUTO3a U MPOMCXOAAIIUE B HUX IPOLECCHI.
Tunsl mMuto3a. Kapuokunes m nurokuHe3. buonormueckoe 3HaueHHE MHUTO3A.
Perynauus murornyeckoro mukia kiaetku. [Iporpammupyemast kiietTodnas rudenb
— anomnTos.

DyHKIMOHAIbHAsA T€HOMHUKA

OpFaHI/I3M Kak OMoJIorudecKkas cucTeMa

3.1

OnHOKIIETOYHBIE, KOJIOHUAJIbHBIE, MHOTOKJIETOUHbIE OpraHu3Mbl  H
MHOTI'OTKaHEBbIE OPTaHU3MBI.

@opMbl pa3sMHOKEHUS OpraHuW3MOB: Oecronoe (BKJIIOYash BEr€TaTUBHOE) U
nonoBoe. Buusl Oecrororo  pa3MHOXKEHUsS: IIOYKOBAHUE, CIOPYIIALUS,
(dparmeHTaLMsl, KIOHUPOBAHHUE.

[TonoBoe pazmHoxeHue. [lonoBeie kieTky, uiau ramersl. Meio3. Craguu Meiosa.

IToBenenue xpomocoM B Meno3e. Kpoccunrosep. bruonornyeckuii cmMbIc Meio3a
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Y TI0JI0BOrO Iporecca. Meio3 v ero MecTo B dKU3HEHHOM LIUKJIE OPTaHHU3MOB.
[TpenzaponpiieBoe pasurue. ['ameroreHes y >kMBOTHBIX. IlosioBbIE >kenes3bl.
OO6pa3oBanue u pa3BUTHE MOJOBBIX KiIeTOK. CriepMaToreHe3 U OOreHes.
CrpoeHue mMONOBBIX KiIeTOK. OIIOJOTBOpEHHE W SMOpPHOHAIBHOE pAa3BUTHE
XKHUBOTHBIX. CITIOCOOBI OMIIOIOTBOPEHUS: HapYKHOE, BHyTpeHHee. [lapTeHorenes.
WupuBuyanbHoe pa3BUTHE OpraHu3moB (oHToreHes). Craauu smMOpHOreHesa
KHUBOTHBIX (Ha rpumMepe Jarymku). Jpodnaenue. Tunsl apobaenus. OcobeHHOCTH
JpoOJIeHHsT MJICKOIMUTAIOMIMX. 3apoJIbIIeBble JUCTKU (TracTpysius). 3akiagka
OpraHOB M TKaHEH U3 3apOABILICBBIX JMCTKOB. B3aMMHOE BIMsSHHE YacTed
pa3BUBAIOIIECTOCS 3apojbliia (dIMOpUOHANBHAS WHAYKIHUS). 3aKiagka IUIaHa
CTpPOEHHS KMBOTHOI'O KakK pE3yJIbTaT HMEPAPXUUYECKUX B3aUMOICHCTBUII T'E€HOB.
BnusiHue Ha >MOpHOHANIBHOE pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOLICH
Cpenbl.

Poct u pazurtue xxuBoTHbIX. [locTamMOpuonanbHblil nepuosa. Ipsmoe u Henpsimoe
pasButHe. PasButne ¢ Metamop}o3oM y OECIIO3BOHOYHBIX M ITO3BOHOYHBIX
JKUBOTHBIX. bHojornueckoe 3HAYEHHE NPSIMOrO0 M HENPSMOro Ppa3BUTHS, HX
pacrpocTpaHeHue B INpUpoae. TuIbl pocTa >KUBOTHBIX. PAKTOpbI peryiasuuu
pocTa JKMBOTHBIX M uenoBeka. CTaauud MOCTIMOPHUOHAIBHOTO DPAa3BUTHI Yy
JKUBOTHBIX U 4enoBeKa. [leprnosipl OHTOreHes3a uenoBeKa.

PasmHoxkenne u pasButue pacteHmit. [amerohputr u cropodur. Meiio3 B
JKU3HEHHOM TMKJIe pacreHuid. (OOpa3oBaHue cmop B Mpoiecce Melo3a.
I'amerorene3 y pacreHuil. OIUIOIOTBOPEHHE U Pa3BUTHE PACTUTEIBHBIX
Oopranu3MoB. /[BoiiHOE OIUIOOTBOPEHNUE y IBETKOBHIX pacTeHuidl. OOpa3zoBaHue u

pa3BuTHE ceMeHU. MeXaHU3MBbI peryiIsalui OHTOT€HE3a Y PACTEHUN U JKUBOTHBIX

3.2

HCTOpI/IH CTAaHOBJICHUA W  Pa3sBUTUA T'CHCTHUKHM KaK HayKH. OCHOBHBIC
TEHETHYCCKHE ITOHATHS W CHUMBOJIBL. I OMOJIOrMYHEIC XPpOMOCOMEI, aJlJICJIBHBIC
T'CHBI, aJIbTCPHATHBHBLIC IIPHU3HAKU, HOMHH&HTHBIﬁ n peH€CCHBHBIﬁ IMIPpU3HAK,
roMo3urora, rerepo3urora, 4YucCTas JHUHUA, FI/I6pI/II[BI, I'CHOTHII, (1)6HOTI/IH.
OcCHOBHBIE MCTO/JBI T'CHCTUKH FI/I6pI/II[OHOFPI‘ICCKI/II>'I, IlI/ITOJIOFI/I‘ICCKPII;’I,

MOJI eKynﬂpHO'FeHeTH‘IeCKI/IfI

3.3

Monorubpunnoe ckpemupanue. [lepBpiii 3akoH MeHens — 3akoH eTuHo00pa3us
ruOpuoB TepBOro mokojeHus. IlpaBwiio goMuHUpoBaHHMA. BTopoil 3akoH
MeHnnens — 3aKkOH pacllelieHus Ipu3HaKkoB. LluTonormyeckue OCHOBBI
MOHOTMOPHIHOTO CKpELIMBaHus. [ riore3a YucToThl raMer.
AHanusupyouiee ckpemuBaHue. [IpoMexyTOUHBIM XapakTep Hacael0BaHUs.
Pacmiennenue npu3HaKoB PH HEIIOJIHOM JOMUHUPOBAHUMU.

Jurnbpunnoe ckpemuBanue. Tperwii 3akoH MeHaenss — 3aKOH HE3aBHCHMOTO

HaCJICaO0BaHUA IMPHU3HAKOB. ]_II/ITOJIOFI/I‘-IGCKI/IC OCHOBbI ,Z[I/IFI/I6PI/II[HOFO
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CKpEILMBaHMUS.

CuernnenHoe HacnenoBanue mpu3zHakoB. Paborer T. Moprana. CrerieHHOe
HACJICJOBAHUE TE€HOB, HAPYLIECHHUE CLEIUICHUS MEXAY T'eHaMu. XPOMOCOMHAast
TEOPUS HACIIEICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBI MEXaHHU3M ONpeneNieHUs Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIli U TeTeporaMeTHbI mnoi. I eHeTnueckas
CTPYKTypa IOJOBBIX XpOMOcOM. HacnenoBaHue IpPHU3HAKOB, CLEIUIEHHBIX C
IIOJIOM.

I'enorun kak nenoctHas cucrema. [lmedorponus — MHOKECTBEHHOE ACUCTBUE
resa. MHOXECTBEHHBIN aienu3M. B3auMmoaelcTBHE HeallJIeIbHBIX TI'€HOB.

Komnnemenrapuocts. Dnucras. [lonumepus

3.4

BzaumogpetictBue reHoTHIa 1 cpefpl npu popMupoBanuu Gpenoruna. M3MeHunBoCcTh
npu3HaKoB. KadecTBEHHbIE M KOJIMYECTBEHHBIC NPU3HAKU. BUabl M3MEHYMBOCTH:
HECHACIICACTBCHHAs! U HACJICACTBCHHASL.

MomudukanyionHass ~ W3MeHYMBOCTb.  Pomb  cpenl B (pOPMUPOBAHUU
Mo pUKaMOHHOM n3MeHunBocTH. Hopma peakiu npusHaka. BapuaiyioHHblit psij
u BapuanmoHHas kpuBag (B. Woranncen). CaoiictBa MoauQpHKalMOHHON
W3MEHYUBOCTH.

['enorunnyeckas n3MeHUMBOCTb. CBOMCTBA T€HOTUIIMYECKOW M3MEHYMBOCTH. Busl
FEHOTHITNYECKOH M3MEHUMBOCTH: KOMOMHATUBHAS, MyTallMOHHASL.

KomOuHaTiBHAass W3MEHYMBOCTh. MeH03 M TIOJOBOM MpoOIecC — OCHOBA
KOMOMHATUBHOW M3MEHYMBOCTU. Posib KOMOMHATUBHON M3MEHUYMBOCTH B CO3JIAHUU
TEHETUUYECKOro pa3HooOpasus B Ipejieniax 0HOro BU/A.

MyrannoHHass H3MEHYMBOCTb. BHibl MyTanuii: FeHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE W WHAYLMPOBAHHBIE MyTalMH. SIEpHBIE M LUTOIUIA3MAaTHYECKHE
myranuy. COMaTu4ecKue U MooBble MyTauuu. 1 [puyrHbI BOSHUKHOBEHUS MyTALUi.
MyrareHpl M WX BIHSHUE HA OpPraHU3MbL. 3aKOHOMEPHOCTH MYTALMOHHOIO
nporiecca. 3aKOH TOMOJIOTHYECKUX PsAJIOB B HacieAcTBeHHOM n3MeHunsoctu (H.M.

BaBI/IJ'IOB). BHCHI[epHaﬂ HN3MEHYHMBOCTD U HACJICACTBECHHOCTh

3.5

Kapuotun 4denoBeka. MexayHaponHas mporpaMMma HCCIEIOBaHUsT T'e€HOMaA
yelioBeKa. MeToapl  M3Y4YeHMsT T'€HETMKU  YeJIOBEKAa: TI'€HEaJOrMuecKHid,
OJIM3HECIOBBIH, IIUTOrCHETHYCCKHI, MOMYJISUUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKU . CoBpemMeHHOE OIpEICIICHUE FeHOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C TTOMOIIBIO
[TIIP-anaim3a. HacnencTtBeHHble — 3a0oiieBaHUs  4YelloBeKa. [ CHHbIE W
XPOMOCOMHBIE Oone3Hu YeJI0BEKa. bonesnn c HACJIEICTBEHHON
MPEAPACIIONOKEHHOCThIO. 3HAYEHUE MEIUIIMHCKOW TeHETUKU B MPEAOTBpAIllEHUU

U JIEYEHNH TeHETHUECKUX 3a00eBannii yeaoBeka. CTBOIIOBBIE KIETKU
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3.6

JlomecTukanyst u cenexuysi. 3apoXkIeHUE CEJIEKIUH U JoMecTukauu. Yuenue H.1.
BaBumiioBa 0 1eHTpax MPOMCXOKIACHUS M MHOT0OOpa3usi KyJbTYPHBIX pacTEHHUH.
Ponp cenexumu B co3gaHuu COpPTOB pacTeHUM M MOpoA *HUBOTHBIX. CopT, mopoaa,
mTaMM. 3aKOH T'OMOJIOTMUECKMX PSJOB B HACJIEJICTBEHHOM u3MeHuuBoct H.M.
BaBuiiosa, ero 3HaueHue JUis CeIEeKIMOHHONW paOoThI.

Metonbl  cenekuMoHHOW paloThl. McKyccTBEHHBIH OTOOp: MAaccoBBId U
UHAWBUIYAIBHBIA.  OTambl ~ KOMOMHALMOHHOM  cenekuuu.  VMcnblTanue
OpOM3BOJMTENCH MO MOTOMCTBY. OTOOp MO T'EHOTHIY C TOMOUIbIO OLEHKH
(deHoTHna NoTOMCTBA U OTOOP 1O TEHOTHITY C MoMoIbio aHanu3a JTHK.
HckyccTBeHHBIN MyTareHe3 Kak METO]l CEEKIIMOHHON pa0oThl. PanuanuoHHbIi u
XUMHUYECKMH MyTareHe3 KaK HCTOYHHMK MYyTalMid Yy KyJIbTypHBIX (opMm
opranu3moB. Mcnonb3oBaHMEe TEHOMHOIO PENAKTUPOBAHMS U METOZOB
pexomOunanTHbIX JTHK 114 nonydenus ucxoanoro MaTepuana s CeleKIHH.
[omy4yenne nomumionaoB. BHyTpuBumoBas ruOpuau3anus. BIM3KOpoaCTBEHHOE
CKpelMBaHue, WM MHOpUAMHT. HepoacTBeHHOE CKpeIlMBaHHWE, WM ayTOPHMHT.
I'erepo3uc u ero npuuunbl. Vcnons3oBanue rereposuca B cenekuuu. OtaanéHHas
rubpuamzarms. [Ipeononenne Oecrutoquss MEXBHIOBBIX THOpuaoB. JlocTrokeHus

CEJICKLIMH PACTEHUI U JKUBOTHBIX

3.7

OObEeKThI, UCIIONIb3YeMbIe B OMOTEXHOJIOTUH, — KJIETOUHbIE M TKaHEBbIE KYJIbTYPBI,
MUKPOOPraHU3MbI, HMX  XapaKTepUCTUKa. [paJulMOHHAs OWOTEXHOJIOTHS:
xjieboneyeHue,  MOJydeHHE  KUCIOMOJOYHBIX  IMPOAYKTOB,  BUHOZEIHE.
Muxkpobuonornueckuii cuHTe3. OOBEKTHI MHUKPOOMOIOTHYECKUX TEXHOJIOTHH.
[IpousBoncTBO  Oenka, aMUHOKHMCIOT UM BUTAaMHHOB.  VICKycCTBEHHOE
OIJIONOTBOpEHUE. PeKOHCTpyKIusl SHIEKIETOK U KIOHUPOBAHHE IKUBOTHBIX.
MeToz TpaHCIUTaHTAIUHU SITep KIETOK.

XpoMOCOMHasi M TE€HHas WHXeHepusa. VICKycCTBEHHBIH CHHTE3 T€Ha |
KoHCTpyupoBanue pekomOuHaHnTHeIX JIHK. JlocTukeHus W NEpCIeKTUBBI
XpOMOCOMHOW ¥ TE€HHOM HHXXEHepuh. MenulnuHCcKhue OHOTEeXHOJIOTUH.

Hcronp30BaHNEe CTBONOBBIX KIIETOK

Cucrema u MHOroo0Opa3ue OpraHu4ecKoro Mupa

4.1

buonoruueckoe pa3Hoo6pa3He OpraHnu3MoB. COBpeMeHHaH CHUCTEMA
OpraH”uv4eCcKoro Mwupa. HpI/IHI_II/IHbI KJ'IaCCI/I(l)I/IKaLII/II/I OpPraHnu3MoOB. OCHOBHBIC
CUCTCMATHYCCKUC I'PYIIIIBI OPraHU3MOB.

OcobenHocTH CTPOCHUA MU KXHU3HCACATCIBbHOCTH OAHOKJICTOYHBLIX OPraHHU3MOB.
BaKTepI/II/I, apxeu, OAHOKJICTOYHBLIC rpI/I6LI, OOHOKJICTOYHBIC BOAOPOCIIH, APYTrUC
IMPOTHUCTHI. Kononunanbabie OpraHu3MBbl. I[BI/I)KGHI/IG OJHOKJICTOYHBIX OPraHU3MOB!:
aMé6OI/I,I[HOG, KTYTUKOBOC, pCCHUYHOC. BaIHI/ITa Y OAHOKJICTOYHBIX OPraHU3MOB.

P%ﬂpa}KI/IMOCTB Y OAHOKJICTOYHBIX OPTaHHU3MOB. Takcucel
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4.2

MHorokneroynblie pacTeHus. B3auMocBsa3b 4aCcTE MHOTOKIETOYHOIO OPraHUu3Ma.
TkaHH, OpraHbl U CUCTEMbl OPraHOB MHOTI'OKJIETOYHOrO opraHusma. Opranusm
Kak eauHoe uenoe. TkaHu pacreHud. TUIBI  pacTUTENBHBIX  TKAaHEW:
oOpa3oBaTenbpHasi, TIOKPOBHAs, MPOBOJAINAs, OCHOBHAas, MeXaHWYeCcKas.

OcobeHHocTH cTpoeHUs, QYHKIMNA U pacIooKEeHUs TKaHEH B OpraHax pacTeHui

4.3

BereratuBHbIe U TeHEpaTUBHBIE OpraHbl pacTeHUN. DYHKIIMK OPraHOB U CUCTEM
opranoB. Kapkac pactenunil. J[BUK€HHE MHOTOKJIETOYHBIX PACTEHUMN: TPONU3MBI U
Hactuu. llornomenne BOABI, YIVIEKMCIOINO Tra3a W MHUHEPAIBHBIX BEIECTB
pacteHusamMu. Jlpixanue pacteHuid. Juddysus razoB yepe3 MOBEPXHOCTh KIETKH.
TpaHcnopTHBIE CHCTEMBI pAacTeHWi. Bpinenenuwe y pacTeHuid. 3amura y
MHOTOKJIETOUHBIX pacTeHui. Kyrukynma. CpencTtBa NMacCHBHOW M XUMHYECKOU
3amuThl. OUTOHINBIL.

PaznpaxxuMocTs M perymsaums y OpraHu3MoB. Pa3npakuMocTe M perymsuus y

MHOI'OKJICTOYHBIX paCTeHHP'I. PocroBrie BE€IICCTBA U UX 3HAYCHHC

4.5

MHOroKkJIeTOUHbIE  KMBOTHBIE.  B3auMOCBSI3p  4acT€l  MHOIOKJIETOUHOI'O
opranusma. TkaHu, opraHbl U CUCTEMBI OPraHOB MHOI'OKJIETOYHOI'O OpPraHU3Ma.
Opranusm kak exuHoe nenoe. ['omeocras. TkaHu )KMBOTHBIX M 4yenoBeKa. THIIbI
KUBOTHBIX TKaHEH: SIUTEIHalbHas, COCJUHUTENbHAs, MBbIIICUHAs,, HEpBHAs.
OcobeHHOCcTH CcTpoeHMs, (GYHKIMA M paclojoKeHHs TKaHe B opraHax

JKHBOTHBIX W YCJIOBCKA

4.6

Oprasbl U CUCTEMBI OPTaHOB KMBOTHBIX. DYHKIIMU OPTaHOB U CHCTEM OPTaHOB.
Omnopa Tena opraHu3mMoB. CKeJeTbl OJHOKIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapykHblil 1 BHyTpeHHHH ckeneT. CTpOeHHE U TUIBI COEIMHEHUs
KOCTEH.

JIBIoKeHHEe MHOTOKJICTOYHBIX JKUBOTHBIX. [luTanue kuBOTHBIX. IluTanme
MMO3BOHOYHBIX JKUBOTHBIX. JlpixaHue kuBOTHBIX. KoxkHoe mpixanue. XKabepHoe u
JIErOYHOE JbIXaHHE.

JlpIxaHne T03BOHOYHBIX JKUBOTHBIX. OBOJIOIMOHHOE YCIOKHEHHE CTPOCHHS
JNETKUX MO3BOHOYHBIX >KMBOTHBIX. /[pIXarenpHas cucreMa 4desoBeka. MexaHu3m
BEHTW LMK JIETKUX Yy NOTHL M MIEKONUTAKOUMX. TpaHCHOPT BEUIECTB Yy
opranu3MoB. TpaHcmopT BemiecTB y XUBOTHbIX. KpoBeHOcHas cucrema m e€
opranel. KpoBeHOcHas  cucrema  TMO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpoBOOOpalleHHsa. OBOJIOLHUOHHBIE YCIOKHEHHUS CTPOCHHS KPOBEHOCHOM
CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX. Bblaenenune y opranu3moB. Beigenenue y
#KUBOTHBIX. COoKpaTuTenbHble Bakyosu. Opransl BbieneHus. CBs3b MOJIOCTH Tesla
C KPOBEHOCHOW M BBIICIMTEIBHONW CHUCTEMaMH. BpineneHue y MO3BOHOYHBIX
KUBOTHBIX. 3alllUTa y MHOIOKJIETOYHBIX JKMBOTHBIX. IIOkpoBBI M uX

IIPOU3BOJHBIC.
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PaznpaxuMocTb U peryssiius y opraHu3MoB. Pa3apaxuMocTh y OHOKJIETOYHBIX
opranu3mMoB. Taxcuchl. Pa3zapaxuMocTb W peryisiius y MHOT'OKJIETOYHBIX
pacteHuii. PocToBble BelecTBa M UX 3HAUCHHE.

HepBHas cucrema u peduieKTopHas perysius Y MHOTOKJIETOYHBIX KMBOTHBIX.
Hepsnas cuctema u e€ orenbl. DBOJIIOLMOHHOE YCIOKHEHUE CTPOESHUS! HEPBHOM
CHCTEMBI y )KUBOTHBIX.

Pa3zpaGorka anroputMoB u mporpamMm i 3(PQPEeKTUBHON (QYHKIIMOHAIBHON
AQHHOTALlMM  TE€HOMOB,  TPAHCKPUOTOMOB,  IPOTEOMOB,  MeTa0OJIOMOB

MUKpPOOPraHU3MOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA

OpraHu3m 4eoBeKa U ero 310pOBbe

5.1

Opranbl U cucTEMBI OPraHoB uyenoBeka. OTebl TOJIOBHOTO MO3Ta ITO3BOHOYHBIX
KHUBOTHBIX. Pedumekc u peduiekropHast nyra. be3ycnoBHblE U yCIOBHBIE
pednekcel. I'ymopanbHas peryisiuus W SHIOKPUHHAS CHUCTEMa >XHBOTHBIX W
yesioBeKa. JKesne3bl SJHIOKPUHHON CUCTEMBI U UX TOPMOHBI. J[elicTBHE TOPMOHOB.
B3anMocBs3p HEpBHOH W HSHAOKpUHHON cucTteM. [wumoramamo-runodusapHas

cucrema. Peduexc u pediexropnas ayra. besycioBHble u ycioBHBIE peIeKChl

5.2

3amurta opranuzMa ot OomnesHeil. IMMyHHas cuctema uenoBeka. KieTouHblil u
TYMOPQJIbHBIA HMMMYHHUTET. BpoXI€HHBIN, TpUOOpEeTEHHBIH crienupuIecKuit
UMMYHUTET. Teopusi KIOHaJIbHO-celekTuBHOro wummyHutera (I1.Dpnux,
®.M.bepuer, C.Toneraa). BocnamurenbHble OTBETHI OpraHu3MoB. Poib

BPOXAEHHOIO UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHMil
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KpoBenocHas cucrema u e€ opransl. Cepaie, KPOBEHOCHBIE COCYABI U KPOBb.

Kpyru xpoBoobpamienus. Pabora cepna u e€ perynsnus

5.4

Hpeixanue yenoeka. Juddysus ra3zoB yepe3 MOBEPXHOCTh KIETKU. JlpIxarenbHas
CHUCTEMa YCJIOBCKaA. l];BIX&TeJ'II)HaSI IMOBEPXHOCTh. Perynsnmﬂ JbIXaHUA.

Jlp1xareabHble 00BEMBI

5.5

HI/IH_ICBapI/ITeJ'ILHa}I CUCTEMaA 4YCJIOBCKA. OTI{CJ’ILI MUIICBAPUTCIBHOIO TpPaKTa.
HI/IH_ICBapI/ITeJ'ILHBIC KCJIC3hI. BHYTpI/IHOJ'IOCTHOC u BHYTPUKIICTOYHOC

IMUIICBAPCHUC

5.6

[TokpoBel U ux mnpousBoguble. Opranbl BbaeneHus. [louku. Ctpoenue u
¢byHkuroHupoBanue HedpoHa. OunbTpanus, ceKpeuss 1 00paTHOE BCACHIBAHUE

KaK MeXaHU3Mbl paboThl OpraHoB BblAeneHus. OOpazoBaHuE MOYH Yy YeIOBEKa

5.7

I[BI/I)KGHI/IG YyeJIOBEeKa: MbIleuHas cucreMa. CKEICTHBIC MBIIINBI 1 HUX pa60Ta.

CTpOCHI/Ie W THUIBI COSIMHEHUS KOCTEM

Teopus sBomtonnu. Pazsurre xnu3HU Ha 3eMie

6.1

OpomtonmonHass  teopuss Y. [lapBuna. Ilpennochuiku  BO3HUKHOBEHMS

napsuHM3Ma. JKu3Hb 1 HayyHas aesrenbHocTh Y. JlapBuHa.
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JBmxyimue cuibl 3BonouuMd BUAoB 1o Y. JlapBuHy (BbICOKasi MHTEHCUBHOCTD
pa3MHOXKEHHUSI OpraHuW3MOB, HACJIEICTBEHHAs WM3MEHYMBOCTh, OOpbba 3a
CYIIECTBOBaHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).

Odopmrnenne cuaTeTnyeckoir Teopun sBomironuu (CTD). HelttpanpHas Teopus
sBomonin. COBpeMEHHasl HBOMIOIMOHHAS Ouonorvs. 3HaueHue IBOITIOIMOHHON

TCOPpUU B (I)OpMHpOBaHI/II/I CCTCCTBGHHO-H&y‘lHOﬁ KapTHUHBI MUpa

6.2

[Tonynauust kak s3JaeMeHTapHas eauHuna HBoMoUuUd. COBpEeMEHHBIE METOMAbI
OLIEHKM TeHETHYECKOro pPa3sHOooOpa3us M CTPYKTYphl momyisinuii. M3meHenne
reHo)oH/Ja MOMYJSIIMM KakK 3JIEMEHTapHOE SBOJIOIMOHHOE SIBIIEHUE. 3aKOH
reHerudeckoro pasHoecus JIx. Xapau, B. BaiitnGepra.

DneMeHTapHble (DAKTOPHI  (IBIDKYIIME CHJIBI) DBOJNIONUU. MyTalmOHHBIN
nporecc. KomOunatuBHass u3MEHUYMBOCTh. Jlpeilp reHoB — ciydaiiHbie
HEHaNpaBJieHHblE M3MEHEHMs] 4YacToT ayuiened B nonyiasuusax. Oddext
OCHOBATEJIA. Murpanuu. N3omnsius MO YJISIIIUIA: reorpapuyeckas
(mpocTpaHcTBeHHAs ), OMonoruyeckas (penpoyKTHBHAS).

EcrectBenHblii oTOOp — HampaBisioumil  ¢aktop 3Bomronuu.  DopMbl
€CTECTBEHHOro 0TOopa: JBIXKYIIUH, CTaOWIM3UPYIOUIUH, Pa3pbIBAOLINI
(mu3pynTuBHBIN). [TomoBoit oTOOP.

[IpucniocoGieHHOCTh ~ OpPraHU3MOB ~ KaK  pe3ylbTaT  MHUKPOIBOJIOIHH.
Bo3nukHOBeHHWE — TpucmocoOieHud y  opranu3moB.  Apomopdos3sl U
uauoananrtanuu. [IpuMepsr mpucnocoOneHuii y opranu3mMoB. OTHOCUTEIBHOCTD
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOGpasoBaHue Kak —pe3yabTaT
MUKpO3BOMIOIIMU. M3omsius — kimtoueBor (akTtop BumooOpazoBaHus. Ilytu u
CIIOCOOBI BHI000pa30BaHMS: aJUIONaTPUIECKOE (reorpaduyeckoe),
CUMITaTPUYECKOe  (DKOJIOTMYECKOE),  «MTHOBEHHOE»  (IOJTHIUIONIU3AIINS,
rubpuausaiys). JiuTenbHOCTh SBOMIOIMOHHBIX TPOIECCOB.

Mexanu3mbl GOpMUPOBaHUS OHOTOTHYECKOI0 Pa3HOOOpasUs.

Ponb 3BOMIOIIMOHHOI OHONOrUMM B pa3pabOTKEe HAYYHBIX METOJOB COXPAHECHMUS
O6uropaszHoobpaszus. MUKpPOIBOMIONUS U KOIBOJIOLUS IMapa3uTOB M HMX XO3sIEB.
MexaHu3mbl GOPMUPOBAHUS YCTOWUYNBOCTH K aHTUOMOTHKAM M CIIOCOOBI OOPHOBI

C HEer

6.3

Metonabl M3ydeHUs MakpOdIBOIIOIMH. llaneoHTOIOrHYecKHe METOABl M3Y4EHUs
sBomronun. [lepexonusie popmbl M PUIOrEeHETHUECKUE PSAIBI OPTaHU3MOB.

Buoreorpaduueckrne MeTopl n3ydeHus 3Boironuu. CpaBHeHue (opbl U GayHbl
MaTepUKOB U OCTPOBOB. bruoreorpaduueckue oonactu 3emiau. Buapl-sHIEMUKH U

PEIUKTHI.

DOMOpHOIOrHYECKHE ¥ CPABHUTEIBHO-MOP(OIOTHUECKUE METObl H3Y4EHUs
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SBONIOLMU. ['€HEeTHYEeCKHEe MEXaHU3Mbl 3BOJIOLMH OHTOI€HE3a U TOSBIICHUS
SBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOTrMYHBIE M  AHAJIOTMYHBIE  OpPTraHBI.
PynumenTtapubie  opranbl M aTaBU3Mbl.  MOJEKYJISIPHO-T€HETUYECKHUE,
OMOXMMHMYECKHEe U  MAaTeMaTUYeCKUe  METONIbl  W3YYEHHUS  DBOJIOIUU.
I'omonornunbie reHbl. COBpEMEHHBIE METOMBI MOCTPOSHUS (PUIOT€HETHYECKIX
JIEPEBbHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIIOLINS TEHOMOB.

OO6mue 3akOHOMEpHOCTH (MpaBuia) 3BOMIONKU. HeoOpaTMMOCTh 3BONIOIUU.

AnanTtuBHas paguanusa. HepaBHOMEpHOCTh TEMITOB 3BOJIOLIMHU

6.4

Hayuynple rumore3sl MNPOUCXOXKACHUS JKU3HM Ha 3emie. AOuoreHes u
nancrepmus. JloHaydHbIe PEACTaBICHUS O 3aPOXKICHUH KU3HU (KPEAIMOHU3M).
['mmoTre3a MOCTOSHHOTO CaMO3apOXKJICHUS KU3HH U €€ ONMPOBEP)KCHHUE OMBITAMH
®. Pemu, JI. Cnamwrannanu, JI. Ilactepa. IIpoucxoxnaeHue Ku3HU U
acTpoOHOJIOTHS.

OcHoBHbIE 3Tallbl HeOpraHMYeckoi sBostonuu. IlnanerapHas (reonoruueckas)
sBOMIONMS.  XMMHYECKash OJBOJIOLHUSA. AOHUOT€HHBIM CHHTE3 OpPraHHMYECKUX
BemecTB u3 Heopranmdeckux. Ombeir C. Mwmiepa u I'. KOpu. O6pazoBanue
nonumMepoB u3 MoHomepoB. KoanepBarnas runore3a A.M. Omapuna, rumnoresa
nepBuyHoro OynwoHa JIk. XomzaeiHa, reHermdeckas rumore3a [. MeéEmmepa.
Pu6osumer (T. Yek) u rumoreza «vupa PHK» VY. I'mnbGepra. dopmupoBanue
MeMOpaH ¥ BO3SHUKHOBEHHE MTPOTOKIETKH.

Uctopust 3emimm 1 Metoapl €€ n3ydeHus. Mckomaemble OpraHUYeCKHE OCTAaTKH.
['eoxponomnorust u e€ meronsl. OTHOCUTENbHAS M aOCOMIOTHAs T'€OXPOHOJIOTHSL.
["'eoxpoHomoruyueckas mKasa: Y0HbI, 3pbl, HEPUOJIBI, STTOXH.

HavanbHble 3Tanel opraHnyeckor »Bosronuu. IlosiBneHne u 3BOMIOLMS MEPBBIX
KJIETOK. DBOJIOLUA MeTabonu3Ma. BO3HUKHOBEHHE TEPBBIX DKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIIIEHKU KaK aHAJIOT MEePBhIX HA 3emiie COOOIECTB.
Ctpomaronutsl. [IpokapuoThl 1 3yKapHOTHI.

[Ipoucxoxnenue 3ykapuor (CUMOMOreHe3). DBOIIOIUOHHOE IPOUCXOKICHHE
BUpycoB. [IpoucxoxkaeHre MHOTOKJIETOYHBIX OpraHu3MOB. Bo3HUKHOBEHHE
OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE dTalbl SBOMIOIUN BBICIIMX pacTeHud. OCHOBHBIE apoMopdo3bl
pactenuii. Bbixoa pacteHuid Ha cymy. [losiBleHue CHOpOBBIX pacTeHUN U
3aBoeBaHue MMM cymu. CemeHHble pacTeHHus. [IporcxXokIeHHEe LIBETKOBBIX
pacTeHuil.

OcHOBHBIE dTallbl SBOJIOIUHM >KUBOTHOrO Mupa. OcHOBHBIE apoMOp(hO3bI
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX
tunos. [lepBrie XopAoBbIE KUBOTHBIE. JKU3HB B BOJIE. DBOIIOLHUS TO3BOHOYHBIX.

[Tpoucxoxnenue amdubuit u pentunuid. [IpoucxoxaeHre MIEKOMUTAIONIMX H
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ntun. [IpuHnun kimroueBoro apomopgdosza. OcBoeHue O€CO3BOHOYHBIMU U
II03BOHOYHBIMH JKHBOTHBIMU CYILH.

Pa3BuTue xu3HM Ha 3eMie 10 ApaM U NEepHoJaM: apXxel, poTepo30H, MaIe030H,
Me3030H, KaiiHO30M. OOImas XapakTepuUCTHKa KIMMara M T'eoJOrHYeCKUX
nporeccos. [TosiBeHre U pacuBeT XapaKTepHBIX OpraHU3MOB. YTiIe00pa3oBaHUeE:
€ro yCIIOBHS U BIMSHUE Ha Ia30BbIi COCTAaB aTMOC(EPHI.

MaccoBble BBIMMpPaHUST — 3KOJIOIMYECKHE KpHU3UChHl mnpouutoro. IlpuumHbl n
CJIECTBUS MAacCOBBIX BbIMHpaHHil. COBPEMEHHBIN 3KOJOTMYECKHI KPHU3UC, €0

0COOEHHOCTH

6.5

Paznenst m 3amaum  a"Tpomosormu. Metoasl aHTponojorun. CTaHOBJICHHE
MIPEICTABIICHUI O TIPOUCXOXKICHUH YesoBeka. COBpEeMEHHBIC HAYUHbBIE TCOPHUH.
CxoncTtBo 4enmoBeka C KUBOTHBIMH. CHCTEMAaTHUECKOE ITOJOKEHHUE YeTOBEKa.
CBuzerenbcTBa  CXOJACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTENIBHO-
Mopdomoruueckue, AMOPHOTIOTUUECKHE, (bU3HOI0r0-OMOXUMUYECKHUE,
noBeAeHUYecKue. OTIMYHs YeTOBeKa OT KUBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM MPHU3HAKOB. Pa3zBuTHE TOJOBHOIO MO3ra U BTOPOW CUTHAJIBHOM
CHUCTEMBI.

JBmwxymue cuibl (pakTopbl) aHTPOIOTeHe3a: OWOJIOrMYECKHE, COIHAIbHBIC.
CootHomieHrne OUOIOrMYeCKUX U COIUAIBHBIX (DaKTOPOB B aHTPOIIOrEHE3E.
OCHOBHBIE CTaJIMU aHTPONOreHe3a. ABCTPAJIONUTEKU — IBYHOTHE MPEAKHU JIIOAEH.
UYenoBek  yMmenblid, MEpBbIE  HW3TOTOBICHUS  opyauil  Tpyna. Yenoek
NPSMOXOJAIIMI W TEpBBIA BBIXOA Jroael 3a mnpeaenbl Adpuxu. Yemoek
reiaenb0eprckuii — oOImuMi MPeIoK HEeaHJEPTATbCKOrO 4YelIOBeKa M YeJIOBeKa
pasymHoro. YenoBek HeaHAEPTAIbCKUN Kak BHUJ JIIOJEH XOJOJHOrO KIIMMaTa.
UYenoBek pa3yMHBIA COBPEMEHHOIO THIA, JECHHUCOBCKUM YEIOBEK, OCBOCHHUE
KOHTHMHEHTOB 3a MpeienamMu AQpuky.

OBONIONUSL COBPEMEHHOI'O uYesnoBeka. EcTecTBeHHbII OTOOp B MHOMYMISIUSAX
yenoBeka. MyTalMoHHBIN Tpouecce U nonuMopdusM. [lomynsiiroHHBIE BOJIHBI,
npeiid reHoB, Murpanus U «3GQPexT ocHOBaTENs» B MOMYISALUAX COBPEMEHHOI O
YeJloBeKa.

UYenoseueckue pacel. Ilonarue o pace. bonpimme pacel: eBporeouiHas
(eBpasmiickasi),  aBCTpallo-HETpouAHAs  (dKBaTOpHallbHAasl),  MOHTOJOWJHAS
(a3marcko-aMepukaHckasi). Bpems u myTu pacceneHMsl uyeloBeKa IO IUIaHEeTe.
EnvHcTBO  uenoBeueckux pac. HayyHas  HECOCTOSTENBHOCTH — pacHu3Ma.
[TprcnocoOneHHOCTh 4YeNoBeKa K pPa3sHbIM YCIOBHSIM OKpY)KAIOLIEH Cpeabl.
Bnusnue reorpaduueckoii cpeapl u apedipa reHOB Ha MOPQOJOTHI0 U

(1)I/I3I/IOJ'IOFI/IIO YCJIOBCKA

ODKOCHCTEMBI U MpUCYIHEC UM 3aKOHOMCPHOCTHU
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7.1

Pasnens! u 3agaun sxonorun. CBsi3b HKOJIOTUU C IPYTUMHU HayKaMU.
Metonbl skonmoruu. IlomeBble HaOmMIOnEeHUS. DKCIEPUMEHTHl B SKOJOTHHU:
npupoaHble M JabopaTtopHble. MopaenupoBaHue B 3KOJIOTMH. MOHHUTOPHHT

OKpY’Karollen CpeJibl: TOKAIbHBIN, pErHOHABHBIN U TI100aTbHBIN

7.2

Oxonoruueckue (akTopbl M 3aKOHOMEPHOCTH uxX nedcTBusa. Knaccuduxanms
IKOJIOTUYECKUX (PaKTOpoB: abOMOTHYECKHE, OHMOTUYECKUE, AaHTPOIIOTECHHBIE.
OO0mue 3aKOHOMEPHOCTH JEeMCTBHS dKojJormdyeckux ¢akropoB. IlpaBuio
munumyMma (K. Llnpenrens, 0. JIubux). TonepaHTHOCTb. DBpUOHMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abnornyeckue (axrtopsl. CBeT Kak 3kojorudeckuil gaxrtop. JleiicTBre pa3HbIX
YYaCTKOB COJIHEYHOI'O CIEKTpa Ha OpraHu3Mbl. OKOJIOTMYECKHE TIPYIIIbI
pacTeHMii U >KUBOTHBIX IO OTHOIIEHHIO K cBeTy. CHUrHajgpHas pojib CBeETa.
DoTONEPUOAU3M.

Temneparypa kak oskomoruueckuii (akrtop. JlelicTBue Ttemmeparypsl Ha
opranu3Mmsl. [[OMKHIIOTEpMHBIE 1 TOMOWOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocte kak axonoruueckuit ¢dakrop. IlpucnocoOnenuss pacTteHuid K
nojepkaHuio0 BogHoro Oamanca. Kiaccuukanus pacTeHuil o OTHOLICHHIO K
Bojie. [Ipucnocobnenns ;KUBOTHBIX K U3MEHEHUIO BOJTHOT'O PEKUMA.

Cpenpl oOuTaHUS OPraHMW3MOB: BOJHAs, HA3€MHO-BO3/YIIHAsA, ITOYBEHHAs,
IyOWHHAs  TOANOYBEHHAs, BHYTPHUOpPraHu3MeHHas. OU3UKO-XUMHYECKUE
OCOOEHHOCTH cpejl oOWTaHusl opraHu3MoB. l[IpucmocobieHus OpraHU3MOB K
’KU3HU B Pa3HBIX CpeIax.

buonornueckue purmel. BHemnue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJUYHBIE
putMbl. [Iprcrnoco6ieHHOCTh OpraHM3MOB K CE30HHBIM H3MEHEHUSM YCIOBHIl
KHU3HU.

JKuznenneie dopmbl opranuzmoB. IlonsTue o >xu3HeHHOU (popme. JKu3HEHHBIC
dbopMBI pacTeHMil: JlepeBbsi, KyCTApHUKU, KYCTApHUYKH, MHOTOJIETHHE TPaBbI,
onHoneTHHe TpaBbl. JKu3HEeHHBbIE (DOPMBI KUBOTHBIX: THAPOOUOHTHI, T€OOMOHTHI,
a’poOrOoHTHl. OCOOCHHOCTH CTPOCHHUSI M 00pa3a KU3HH.

buornueckue ¢aktopel. Buabl OMOTHUECKMX B3aUMOJCUCTBUIN: KOHKYPEHIIHS,
XHUIIIHUYECTBO, cUMOMO03 U ero ¢opmel. [lapazutusm, koomepamus, MyTyaau3M,
KOMMEHCAJTU3M (KBapTUPaAHTCTBO, HaxJICOHNYECTBO). Herpoduueckue
B3aUMOJICUCTBUS  (TomMueckue, ¢dopuueckue, (abpuyeckue). 3HaUYCHHE
OMOTHYECKHX B3aUMOJICHCTBUI Ui CYIIECTBOBAHMUS OPraHU3MOB B Cpele

00HTaHUA. HpI/IHI_[I/Il'I KOHKYPCHTHOT'O UCKITFOUCHU S

7.3

DKOJIOrHYeCKUe XapaKTCPUCTUKU TTOIIYJIAINU. HOHYJISIL[I/ISI Kak Owmoliormueckas

cuctema. Poib HEOTHOPOIHOCTH CPE/Ibl, GUNUECKUX 0apbepOB U OCOOCHHOCTEH
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Ouonoruu BUJIOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI HOMYJISAIHMA.
OcHOBHBIE TMOKAa3aTeNu MOMYJSALHMUA: YUCIEHHOCTb, IUIOTHOCTb, BO3pacTHas M
[IOJIOBAst CTPYKTYpPa, POXKIAEMOCTb, IPUPOCT, TEMII POCTA, CMEPTHOCT,
MUTpaLys.

OKkonorudeckas CTpykrypa mnonyiasuuu. OIleHKa YHCIEHHOCTH IOMYJISIUH.
Jlunamuka nonyisuuy U e€ perynasuusa. buotnueckuil moTeHuMan MOMyJIsALUN.
MonenupoBanue AOUHAMMKM —nomyisiuu. KpuBele pocra  4HMCIEHHOCTH
nonynauud. KpuBele BbDKMBaHUA. Perynduus 4MCIEHHOCTH MOMYJSLUNA: POJb
(GakTOpOB, 3aBUCANIMX W HE 3aBUCALIMX OT IUIOTHOCTH. OKOJOTHYECKHE
cTpareruu BuoB (- u K-ctparerun).

[lonatue 006 »Konoruueckoi Hume Buaa. MecTtooOutanue. MHoromepHas
Mozenb dkonorndeckod Humm JIx.M. Xaruumncona. Pa3mepbl 3KOIOrHuecKou
Humy. [loTeHnnanpHas U pean30BaHHas HUILH.

Bun xak cucrema nonynasuuil. Apeansl BUAOB. Buabl M MX JKU3HEHHBIE
CTpaTeruu.  3aKOHOMEPHOCTH  MOBEJEHMS W MHUIpalUil  KUBOTHBIX.

buonornyeckue nHBa3zuu JYXKCPOAHBIX BUA0OB

7.4

CoobmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBsizu Mexay
opraHu3MamMu B OHOIEHO3e. ODKocHcTeMa Kak OTKpbiTas cucrtema (A.JDxk.
Tencnu). dOyHKUMOHAIBHBIE OJIOKM OPraHU3MOB B HKOCHCTEME: IMPOAYLECHTHI,
KOHCYMEHTBI, peAyleHTsl. Tpoduueckue ypoBHH. Tpoduueckue menu u CeTH.
AbGuoTtndeckue 0ok 3KocucTeM. [1ouBbl M Wbl B 3KOcHCcTeMax. Kpyroropor
BELIECTB U [TOTOK SHEPTUU B IKOCHUCTEME.

OCHOBHBIE TOKa3aTeIM HKOCUCTEMBL. bromMacca v NmpoaykKuus. DKOJIOTMYECKUE
MUPaMUJIBI YKCell, OMOMacChl U SHEPTUH.

HanpaBneHHble 3akOHOMEpHbIE CMEHBI cOOOIIeCTB — cykieccud. [lepBuunbie u
BTOPUYHBIE CYKIECCMH M WX MPUYUHBL. AHTpPOMOreHHbIE BO3JCUCTBUS Ha
cykueccuu. Kimmakcnoe cooOuiectBo. buopasnoobpasue u moiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYUBOCTU COOOILIECTB.

[IpuponHbie HSKOCUCTEMBI. AHTPOINOI€HHBIE SKOCHUCTEMBL. ATPOIKOCUCTEMA.
Arporienos. Paznuuns Mex 1y aHTpONOreHHBIMU M IPUPOAHBIMU YKOCHCTEMAaMHU.
VYpb6oskocucrembl. OCHOBHBIE KOMITOHEHTHI ypOoakocucteM. ['opojckas diopa u
dayna. CunaHnTponu3zaius ropoackoi ¢ayHsl. buonornyeckoe u X03HCTBEHHOE
3HaYeHHE arpodKOCHUCTEM U ypOOIKOCHCTEM. 3aKOHOMEPHOCTH (HOPMHUPOBAHMS
OCHOBHBIX B3aUMOJICUCTBUN OPraHU3MOB B 9KOCHCTEMAX.

[TepeHoc sHepruu M BEIIECTB MEXKAY CMEKHBIMH SKOCHCTEMaMH. Y CTOHYHUBOCTh
OpPraHM3MOB, TONYJSAIUI W JKOCUCTEM B  YCIOBHSX €CTECTBEHHBIX U

AHTPONOT€HHBIX BO3JCHCTBUI

7.5

buochepa — oOmennanerapras oOomouka 3emid, TA€ CYIIECTBYET WIH
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cymectBoBana ku3Hb. Yuenue B.M. Bepnangckoro o oOuocdepe. Obnactu
6uocdepsl u e€ coctas. JKuBoe BerecTBo 6Mocdepsl U ero GyHKIUH.
3akoHOMEpHOCTH cylecTBoBaHus Ouochepsl. OcobeHHoctn Ouochepsl Kak
rno0adbHOM  JKOCHCTeMBL.  JlMHamu4yeckoe  paBHOBecue B Ouocdepe.
KpyroBoporsl BemectB U OHOreOXMMHUYECKHMEe LHUKIBI (yriaepoaa, as3oTa).
PurmuuHoCTh siBNIEHMI B Onocdepe.

3onanbHOCTh OMOchepsl. IlonsaTue o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJpa,
XBOIHBIC Jieca, CMEIIAaHHbIE M IIMPOKOJMCTBEHHBIC Jieca, CTENHW, CaBaHHBI,
NYCTHIHM, TPOMHMYECKUE Jieca, BBICOKOropbs. Kimmar, pacTHTENbHBIA H
KUBOTHBI MUp OMOMOB CYILIH.

Ctpykrypa U (YHKIMS KHBBIX CHCTEM, OICHKAa MX PECYpCHOro IOTCHIMala U

O6uocdepHbIx HyHKIHIHA

7.6

DKOJIOTMUeCKHe KPU3HCHl U UX MpUYHHBL. BoznmelicTBue denoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOM cpenbl. OxpaHa Bo3ayxa. 3arps3HEHUE BOIHOM CpEIIbI.
Oxpana BomHBIX pecypcoB. Paspymenue nmoussl. OXpaHa IMOYBEHHBIX PECYpPCOB.
N3MeHenue kinmara.

AHTpONOreHHOE BO3JCHCTBHE Ha pPACTUTENbHBIM U KUBOTHBIM Mup. OxpaHa
PACTUTENBHOIO U KUBOTHOrO MHUpa. OCHOBHBIE NPUHLMIIBI OXPAaHbl MPHUPOJIBIL.
Kpacubie xuHuru. Ocobo oxpansembie mnpuponnsie Ttepputopuu (OOIIT).
borannueckne cajpl 1 300710TMYECKHE MTAPKH.

OCHOBHBIE TPUHLMIBI YCTOMYMBOIO PA3BUTHS 4YEJIOBEYECTBA M IPUPOJIBIL.
PanmonanpHOoe  MpUPOJONONIB30BAHME M COXpPaHEHHE  OHMOJIOTMYECKOro

pazHooOpasus 3emin
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

Aradonosa 1.b., Cusornazos B.W. buonorus. ba3osslii 1 yriayOiaeHHBIN YPOBHU
10., 11 xmacc . M.: Jlpoda

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

[ToypouHnoe naHnupoBaHue

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HUHTEPHET

bubmmoreka [IOK
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