


HNOACHUTEJBHASA 3AIIUCKA

[Iporpamma no yueOHOmMy mnpeametry «buomnorusi» (nmanee - Ouonorusi) Ha
YPOBHE CpeHero ofmiero oopasoBaHus pazpaboTaHa Ha ocHOBe DenepalibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konmenuuu mnpenojaBaHusi ydeOHoro mnpenmera «buonorus» u
OCHOBHBIX MOJIOKEHUM (PenepanbHoil paboueil mporpaMMbl BOCIIUTAHHUS.

Cornacao monoxenusiMm ®I'OC COO mnpoduiibHble y4eOHBIE TPEIMETHI,
u3y4yaeMble Ha YIJIyOJ€HHOM YpOBHE, SIBJSIOTCS crocoboMm auddepeHnmranuu
oOy4yeHUs Ha ypOBHE CpeaHero oOIero o0pa3oBaHUs W NMPU3BAHBI 00ECTICUUTH
OPEEMCTBEHHOCTh MEXJY OCHOBHBIM OOIIMM, CpEIHUM OOLIUM, CpPEIHUM
npodeccuoHaIbHBIM U BBICIIMM OOpa3oBaHUEM. B TO ke BpeMsl KaXIblii U3 ITHX
y4€OHBIX MPEIMETOB JOJKEH OBITh OPUEHTUPOBAH Ha NMPUOPUTETHOE PELICHUE
o0pa3oBaTeIbHBIX, BOCHHUTATEIbHBIX M Pa3BUBAIOIIMX 3a7a4y, CBA3AHHBIX C
npodopueHTalmeil 00yJarmuxcss 1 CTUMYJIUPOBAHUEM HHTEpeca K KOHKPETHOM
00JlaCTU HAY4YHOTO 3HAHUS, CBSI3aHHOIO C OWOJOTHMEW, MEIUIIMHOM, 3KOJIOTHEH,
NICUXOJIOTUEN, CIOPTOM WJIM BOCHHBIM JEJIOM.

[Iporpamma mo yuyebHOMY mpeamety «buonorus» ma€r mpeacraBieHUE o
Henu W 3a7adax u3ydeHus ydeOHoro mpenmera «buonorusi» Ha yriayOiaEéHHOM
YpOBHE, onpeeNnsieT o0s13aTenbHoe (MHBapUaHTHOE) IPEAMETHOE CO/IEpKAHUE, €ro
CTPYKTYPUPOBaHHME IO pa3feliaM W TeMaM, paclpeiesieHue I0 Kiaccam,
PEKOMEH/IyeT TMOCIEA0BAaTeIbHOCTh M3yYeHUs Y4YeOHOro marepuana ¢ y4E€ToM
MEXMPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBS3€H, JIOTUKA Y4eOHOro mpoiiecca,
BO3pPAcCTHBIX OCOOEHHOCTel oOyuwaromuxcs. B mnporpamme 1o Ouonoruu
peai30BaH MPUHLMI TPEEMCTBEHHOCTH C HU3Y4YEHHUEM OHOJIOTMM HAa YpOBHE
OCHOBHOT'O  o0miero oOpa3oBaHus, Oiaromaps uYeMy  IPOCMATpPUBAETCS
HANPAaBJICHHOCTh HAa  TMOCJEAYIONIee pa3BUTHE OWOJOTHYECKUX  3HAHWM,
OPUEHTHPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOI'O MHUPOBO33pPEHUS,
HKOJIOTUYECKOTO MBIIUICHHS, MPEICTAaBIECHUNH O 3I0pOBOM 00pa3e KU3HU, Ha
BOCIIUTaHUE OEpeKHOr0 OTHOUIEHUSI K OKpyXaroued npuponHoi cpene. B
nporpaMMme 1o OWOJIOTMM TAaKK€ IMOKa3aHbl BO3MOXKHOCTHM Y4e€OHOro MpeameTa
«buonorusiy B peanuzammu  TpeboBaHu DPIOC COO k MIAHHPYEMBIM
JUYHOCTHBIM, METANpPEAMETHbIM M TPEIMETHBIM pe3yibTaTaM OOYy4YeHUS U B
(GbopMHUpPOBAaHUM  OCHOBHBIX BHJIOB  Y4YEOHO-IO3HABATEIILHOW  JIEATEIHLHOCTH
o0ydaromuxcs IO OCBOCHHIO COJEpX aHHUs OWOIOrMYecKOro oOpa3oBaHUs Ha
YpOBHE CPEIHEr0 00111eT0 00pa30BaHUS.

VYueOnbii npeamer «buonorus» Ha ypoBHE CpeaHEro olmiero oopasoBaHUs
3aBeplIaeT Ouojormueckoe oOpa3oBaHME B IIKOJIE M OPHUEHTUPOBAH Ha
paciidpeHue U yriayOieHue 3HaHMM 0OydaroIIMXcsl O >KMBOH MpUpPOJE, OCHOBAaX



MOJICKYJISIPHOM W KJIETOYHOW OMONOrMH, 3MOPHOJIOTHH W OWOJIOTHH Pa3BUTHS,
TEHETHKH, CEJIEKI[UU, OMOTEXHOJIOTUU, IBOIIOIIMOHHOTO YYEHUS U IKOJIIOTHH.

N3yyenue yueOHoro mpeamera «buomorus» Ha yriiyOJIGHHOM YPOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYYaIOUIMXCS K TMOCIEAYIOMIEMY IOIY4YCHUIO
Ouosioruyeckoro  oOpa3oBaHUsT B By3aX M OpraHM3alusX  CpPEIHEro
npodeccruoHaibHoro odpasoanusi. OCHOBY €ro Coep:KaHMs COCTaBIsET CUCTEMA
OMOJIOrMYECKUX  3HAHWW, TMOJNYYEHHBIX TMPU  H3YYEHHH  OOy4YaroLUMUCS
COOTBETCTBYIOIIUX CUCTEMATUYECKUX Pa3fesioB OMOJIOTHU Ha YPOBHE OCHOBHOTO
obuiero obpazoBanusi, B 10—11 kjaccax 3Tu 3HaHUA TOJNy4arOT pa3BuTHe. Tak,
pacHIMpeHbl U YrIyOJieHbl OMOJOTUYECKHE 3HAHUS O PACTCHHSX, >KHUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME 4YeIOBEKa, OOIIMX 3aKOHOMEPHOCTSX >KHU3HHU,
JIOTIOJTHUTENBHO BKITIOYEHBI OMOIOTrHUYE€CKHE CBEICHUS MPUKIIATHOTO U TIOUCKOBOTO
XapakTepa, KOTOpble MOXXHO HCIOJIb30BaTh KaK OPUEHTUPHI JJIsl MOCIEIYIOLIEro
BbIOOpa mpodeccun. Bo3mokHa Takke MHTErpamus OUOJIOTMYECKUX 3HAHUMA C
COOTBETCTBYIOIIUMHU 3HAHUSAMHU, IMOJYYCHHBIMH OOYYAIOUUMUCS TPHU H3y4EHUH
(U3HKHU, XUMHH, Teorpapuu U MaTEMATUKH.

Crpyktypa mporpamMmbl 1o ydeOHOMYy mnpeamery "buomorus" orpaxaer
CUCTEMHO-YPOBHEBBI U DSBOJIOLIMOHHBIA MOAXOABl K H3Y4YEHHIO OHOJIOTHUU.
CornacHO UM, U3y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE ISl KUBBIX
CHCTEM Pa3HOTO YPOBHS OpraHU3aIlMH, IBOJIOLMN OpraHMYEeCKOro Mrupa Ha 3emiie,
COXpaHEHHusi OMOJIOTMYECKOro pa3HooOpa3usi IutaHersl. Tak, B 10 kiacce
U3y4aloTCsd OCHOBBI MOJIEKYJSIPHOM M KIJIETOUHOM Ouosiorud, 3MOpHOJIOTMU U
OMONOrNyM pa3BUTHUS, TEHETHKU M CEICKIUH, OMOTEXHOJIOTMH U CHUHTETUYECKOU
OMONIOTHH, aKTYyaJIM3UPYIOTCS 3HAHHs OO0y4arommxcs Mo OOTaHWKE, 300JI0THH,
aHatomuu, Qusuonorun uenoBexka. B 11 kmacce wu3ydaroTcs 3BOJIOIMOHHOE
y4eHHE, OCHOBBI SKOJIOTHMH U y4eHHE 0 Ouocdepe.

VYueOupii mpenmer — «buomorus»  mpu3BaH  O00ECHEUUTh  OCBOCHHE
00yJaroIUMHUCsT OMOIOTUYECKUX TEOPUH M 3aKOHOB, WAEH, MPUHIIUIIOB U MIPABHIL,
JIeKaIUX B OCHOBE COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU KapTHUHBI MUpA, 3HAHUM O
CTPOCHHHM, MHOT0O0Opa3MH M OCOOEHHOCTSAX KIETKH, OpraHu3Ma, MOMyJsLuy,
OMOIIeHO03a, YKOCUCTEMBI, O BBIIAIOMINXCS HAYIHBIX JOCTHXKCHUSAX, COBPEMEHHBIX
UCCJIEIOBAHUAX B OUMOJIOTMH, MPUKJIAAHBIX aCTIEKTaX OMOJIOTMYECKUX 3HAHUU. [[7s
pa3BUTHS U TOMAJIEPKAHUS MHTEpeca OO0ydalIuxcs K OHOJOTUU Hapsgy Co
3HAYUTENbHBIM 00BEMOM TEOPETHYECKOI'0 MaTepHaia B COACPKAHUH MPOTrPAMMBI
1o OMOJIOTHUU TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTaHOBJICHHUS U Pa3BUTHUS
TOM WIM HMHOW 00JIaCTH OMOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apYyOEKHBIX
yUEHBIX B PELICHUE Ba)KHEUIINX OMOIOTMUECKHUX U KOJIOTUYECKUX MPOOIIEM.

Lenb u3ydenus: yueOHoro npeamera «buonorus» Ha yriayOnEHHOM YpOBHE —
OBNAJICHHE  OOYyYAIONIMMHCS  3HAHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHOU



OpraHW3allid > KMBBIX CHCTEM pa3HOrO0 paHra MW MNpUOOpETCHHE yMEHUU
UCIIOJIb30BaTh 3TU 3HaHUS B (OPMHUPOBAHWM MHTEpECa K OMpenenEéHHON o0iacTu
npodeccuoHaIbHON JIeATETbHOCTH, CBSI3aHHOM ¢ OuoONOTHel, WM K BBIOOpPY
y4eOHOr0 3aBeICHUS JIsl TPOJIOJKEHUST OMOJIOTHYECKOr0 00pa3oBaHusl.

JlocTikenne 1enW  wW3ydeHHs ydeOHoro mipeamera «bwonorus» Ha
yrayOa€HHOM YpOBHE 00€CIIeYMBACTCS PEIICHUEM CJIEIYIONINX 3a7a4:

OCBOCHHE O0YYaIOIMMMHUCS CUCTEMBbI OMOJIOTMYCCKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHIICTIIHSIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
IIPaBWIIaX, COCTABJISAIONIAX COBPEMEHHYIO €CTECTBCHHO-HAYUYHYIO KapTHHY MHUPA; O
CTPOCHHH, MHOT000pa3uM M OCOOEHHOCTSIX OHOJOTrHYecKuX cHucTteM (KJIEeTKa,
OpraHu3M, MOMYJIAIHNs, BUA, OMOTeo1eH03, ouocdepa); 0 BEIAAIOIINXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIICIOBAHUSAX B OMOJIOTHH;

O3HAaKOMJICHHE OOYYaIOMIMXCA C METOJAMH T[O3HAHUS >KUBOW TMPUPOJIBI:
UCCJIEIOBATEILCKUMH  METOJaMU  OMOJOTMYECKUX HayK (MOJEKYJIsIpHOW U
KJIETOYHON OWOJIOTHH, HSMOPHOJIOTHM W OWOJOTHHM Pa3BUTHS, TEHETHKH U
CENIEKIIMY, OWOTEXHOJIOTHH W CHHTETUYECKOHW OWONOTHH, TaJCOHTOJIOTHH,
SKOJIOTHHM);  METOAaMH  CaMOCTOSITEIbBHOIO  TMPOBEIECHUS  OMOJOTMYECKHX
UCCIIeIOBaHUN B JabopaTopuu W B mpupoje (HaOIIOJeHue, HN3MEpEHUeE,
AKCIIEPUMEHT, MOJICITUPOBAHUE);

OBJIaJICHUE OOYYArONIUMHUCS yMEHUSMHU: CaMOCTOSITCIbHO  HAaXOJUTh,
aHAIM3UPOBATh U HCIOJIB30BaTh OHOJIOTMUECKYI0 HMH(POPMAIUIO; TOIh30BATHCS
OMOJOTUYECKON TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTaHaBIWBATh CBS3b MEXIY
pa3BUTHEM OHOJIOTMM ¥  COIMATBHO-PKOHOMHUYECKHMMH ¥  JKOJOTHYECKUMH
npo0JieMaMH YeJI0BEYECTBA; OIEHWBATH ITOCICICTBHS CBOCH IEATEIHHOCTH IIO
OTHONIIEHUIO K OKPYXKaIoIIeW NPUPOAHONU cpelie, COOCTBEHHOMY 3/I0pPOBBIO H
3JI0POBBIO  OKPY)KAIOIIUX  JIIOJICH; OOOCHOBBIBATH W COOMIOJATH  MEPBI
npodUIaKTUKN MHQEKIIMOHHBIX 3a00JIeBaHUM, MpaBWiia TOBEICHUS B MPUPOAE U
oOecrieueHus: 6€30MacCHOCTU COOCTBEHHOM KU3HENEATETbHOCTH B UPE3BBIYANHBIX
CUTyallUsIX TMPUPOJHOTO W  TEXHONEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIC OTKPHITHS B 00JIACTH OHOJIOTHH;

pa3BUTHE Y OOYYAIOIINXCS MHTEIUICKTYAIBHBIX M TBOPYECKUX CIIOCOOHOCTEH
B IpollecC€ 3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITUSIMA U COBPEMEHHBIMU
UCCJICIOBAHUSAMH B OHWOJOTHH, PEUIAEMBIMU €10 MpoOJeMaMu, METO0JIOTHEH
OMOJIOTUYECKOTO UCCJICTIOBAHMSI, IPOBEICHUS AKCTIEPUMEHTAITbHBIX
WCCIICIOBAHUM, PEIICHUS OWOJIOTHYECKUX 3a7a4, MOJCTUPOBAHUS OMOIOTHICCKUAX
00BEKTOB U MPOIIECCOB;

BOCIIUTaHUE y 00YyJaronuXxcsi IEHHOCTHOTO OTHOIIEHUS! K KUBOW MPHUPOJIE B
IIEJIOM M K OTJICTHHBIM €€ 00beKTaM U SBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUECKOH,



ICHETHYECKOH TPaMOTHOCTH, OOIICH KyJbTypbl TOBEICHUS B  IPHPOJC;
UHTErpalliy €CTECTBEHHO-HAYUHbIX 3HAHUU;

npuoOpeTeHre  OOy4YaloUMHUCS ~ KOMIIETEHTHOCTH B pallMOHAIBHOM
OPHUPOAOIIOIb30BaHNUN (COONIOAEHUE MpPaBWI MOBEAEHUS B NPHUPOAE, OXPaHBI
BUJIOB, SKOCHCTEM, OUOC(ephl), COXpaHEHUU COOCTBEHHOIO 3JI0POBbSl U 3/10POBbSI
OKpyXaromux Joaed (cobmrogeHuss Mep npoduIakTHUKKA — 3a00JIeBaHUM,
oOecrieueHue OE30MACHOCTU IKUZHENEATCTLHOCTH B YPE3BBIUAWHBIX CHUTYAIUSX
OPUPOJHOTO W TEXHOTEHHOTO XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJOTMYECKUX 3HAHUIA U YMEHUH B MOBCEAHEBHOM KU3HU;

CO3JaHWe  YCIOBUW  JUIsi  OCO3HAHHOTO  BbIOOpa  OOy4YarOIIMMHCS
VHIUBUIYyaTbHON oOpa3zoBaTeIbHON TPAEKTOPUH, crocoOCTBYrOIIEH
nocaeayroneMy MnpoQecCHOHATBPHOMY CaMOOMNPEICICHNUI0, B COOTBETCTBUH C
UHAUBUIYaTbHBIMU UHTEPECAMH U MOTPEOHOCTAMHU PErHOHA.

OO6miee yuCiIO YacoB, OTBEICHHBIX HA M3Y4Y€HHE OMOJIOTHMHU Ha YriIyOJIeHHOM
YpOBHE CpemHero oomiero oopasoBanusi, cocrtaBiser 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 gaca (3 yaca B HeAeNIO).

OT6op opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOy4YEHUS OMOJIOTHH
OCYIIECTBIISIETCSI ¢ YYETOM CHENU(GUKH €ro COJEp’KaHHs W HaMpaBICHHOCTH Ha
NPOJODKEHHE OMONOTHYecKoro o0pa3oBaHUS B OpPraHM3AIMSIX CPEIHETO
po¢eCCUOHATLHOIO U BBICIIIETO 00pa30BaHUSI.

OO0s13aTenbHBIM YCIIOBUEM MPU 00YYEHUU OMOJIOTUU HA YTIIyOJIEHHOM YPOBHE
SABJISIETCSI TIPOBENICHHWE JTA0OPATOPHBIX M TPAKTUYECKUX paboT. Takxke ydactue
00y4arouuxcs B BBITOJHEHUH MPOEKTHBIX U y4eOHO-MCCIEN0BATENbCKUX padoT,
TEMaTHKa KOTOPBIX OMpEAeNseTCs y4uTelleM Ha OCHOBE HUMEIOIIMXCS
MaTepHUAIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOAHBIX YCIOBUHM.



COIEPKAHUE OBYUEHUA
10 KIIACC

Conepxanue TpOrpamMebl, BBIICICHHOE KYpcusoM, HE BXOAUT B IMPOBEPKY
rocyaapcTBeHHon uroropoit arrecrauu (I'MA).

Tema 1. buosiorusi kKak Hayka

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

3naueHue Ouonoruv B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOM
kapTuHbl mupa. [lpodeccun, cBsizaHHbie ¢ Ouosiorued. 3HaueHHe OUOJIOTUU B
NPAKTUYECKON JIEATEIbHOCTH 4YEJOBEKAa: MEAUIMUHE, CEIbCKOM XO3SICTBE,
POMBIIIJIEHHOCTH, OXPaHE MPUPOJIBI.

JdemoHcTpanuu

[Toptpersi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBun,
VY. I'apsen, I'. Mennens, B. . Bepuaackuu, W. I1. I1aBnos, U. 1. Meunukos, H.
. BaBunos, H. B. Tumodees-Peconckuii, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmumpel U cxembl: «CBsi3b OUOJNIOTMU C JPYTUMHU Haykamuy», «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3YYeHHE

XKuBple cucTeMbl Kak TpeaMeT wu3ydeHusi Ouonioruu. CBOWMCTBA JKHUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOrO0 COCTaBa, JUCKPETHOCTh M IEJOCTHOCTb,
CIOKHOCTb UM YIHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpTraHU3aIMs,
CaMOBOCIIPOM3BEAEHUE, PA3/IPAKUMOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldi >KUBBIX CHUCTEM: MOJEKYJISIPHBIM, KIETOYHBIM,
TKAHEBBIH, OpraHU3MEHHBIN, MONYJISIHUOHHO-BUJI0BO, AKOCHCTEMHBIN
(OuoreoneHoTu4eckuii), OuocdepHsniii. Ilpomeccel, TPoOUCXOAANINE B IKUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KWMBOTro. JKW3HB Kak ¢opMma CyIecCTBOBAHHMS
Marepuu. Hayku, n3ydaromine >KMBbI€ CUCTEMbI Ha Pa3HBIX YPOBHSIX OPTaHU3AIUU.

N3yuyenue xuBbIX cucteM. Meroasl Ouonornyeckoid Hayku. HaOmronenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanu3. [IoHsATHe 0 3aBUCHUMOI U
He3aBUCMMOW mniepeMeHHOM. [lmanupoBanme »dkcnepumenra. IlocraHoBka wu
npoBepka rumnote3. HyneBas rumnores3a. [lonsitue BHIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonorumueckux mgaHHbIX. OlEHKAa JOCTOBEPHOCTH MOJTYYEHHBIX
pe3yapTaroB. [IpuunMHBI UCKaXKEHUS pPE3YNbTATOB »JKcrnepumeHTa. [loHsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmuupl u cxembl: «OCHOBHbIE TMpPU3HAKU >KU3HW», «buonornyeckue
cucteMmbD», «CBOWCTBAa KUBOW MaTepuU», «YPOBHU OpraHU3alld >KHUBOH
npupoae», «CTpoeHrne KUBOTHOM KIETKW», «TkaHM KUBOTHBIX», «CHCTEMBI
OpraHoOB YEJIOBEYECKOro opraHuszma», «buoreonenos», «buochepa», «Metoasl
U3YUYEHUS )KUBOU IIPUPOIBI.

O6opynoBanue:  yabopaTopHoe  OOOpYyJIOBaHME ISl  IIPOBEACHUS
HAOJIIOICHUI, U3MEPEHUI, SKCTICPUMEHTOB.

IIpakTnueckas padora «lIcnonp30oBaHME pPA3IMYHBIX METONOB IIPH
W3YYEHUH JKUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Knerka — crpykrypHO-QYHKIIMOHAIbHAS eAWMHUIIA >KuBoro. Vcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. Jleenryka. Knerounas teopus (T. [LIBanH,
M. Hlneiinen, P. BupxoB). OCHOBHBbIE MOJOXKEHUS COBPEMEHHON KJIETOUYHOU
TEOPUHU.

MeTtonpl  MOJIEKYJISIPHOM ®  KJIETOYHOM  OWOJIOTHMH:  MHUKPOCKOIHS,
xpomatorpadus, 3MeKTpodope3, METOJ MEUEHBIX aTOMOB, Iud@epeHIHnanbHOoe
HEeHTpUPYrupoBaHUe, KyJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢huxcuposanHvix
K1emok. DIEKTpOHHasi MUKpockonus. Kougoranvuas mukpockonus. Bumanvnoe
(npusicuznenHoe) uzyueHue Kiemox.

JdemoHcTpanuu

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

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

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

IIpakTuyeckass padora «l3ydueHne MeTOAOB KJIETOYHOW OWOIOTUU
(xpomatorpadusi, ayekTpodope3, audpdepeHIHAIbHOE LEHTPUPyTUPOBAHUE,
[T1IP)».

Tema 4. Xumnuyeckasi OpraHu3anus KIeTKU

XUMUYECKAN COCTaB KJIETKU. Makpo-, MUKPO- M YIbTPAMHUKPOIJIEMEHTHI.
Bonma m e€ ponp Kak pacTBOpUTENA, PEAreHTa, y4acTHE B CTPYKTYPUPOBaHUU
KJIETKH, TEIUIOperynsinuu. MuHepalibHble BEllecTBa KIETKH, UX OHOJOrhYecKas
poJib. Posib KAaTHOHOB M AHMOHOB B KJIETKE.

Oprannueckne BelecTBa KIETKU. buonornueckne mnoauMmepsl. benkwu.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OernkoBoi Mosekyibl. [lepBuunas
CTpYKTypa Oenka, MenTuaHas CBs3b. BTopuyHas, TpeTU4Has, YeTBEPTHUUHAS
cTpykTyphl. [enatypamus. CpoiictBa OenkoB. Kriaccudukamuss — Oenkos.
buonornyeckue pynkuun 0enkos. /lpuonvl.



VYrneBoasl. MoHOCaxapuabl, IUCaXapyibl, OJIMTOCAXAPUIbI U MOJIUCAXAPHUIBI.
O6mmit 1aH cTpoeHus U (PU3MKO-XUMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornyeckue GyHKIMH yTII€BOIOB.

Jlunuasl. 'mapopunsHO-rUAPOdOOHBIE cBOMcTBA. Kitaccudukauus Tunuios.
Tpurnunepuasl, Qochonunuasl, BOCKH, cTepouibl. buonormyeckue GyHKIMU
munuaoB. OOIIre cBOMCTBAa OMOIOTHYECKUX MEMOPaH — TEKYYECTh, CIIOCOOHOCTh K
CaMO3aMbIKaHUIO, TTOJYITPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JJHK um PHK. CrpoeHue HyKIEMHOBBIX KHUCIIOT.
Hyxneorunpl. Ipunnun xommuiementapHoctu. I[lpaBuwno Yapradda. Crpykrypa
JIHK — nBoitnas criupanb. MecTtonaxoxaenne u ouonornyeckue ¢pynkiuu JJHK.
Bunsr PHK. ®ynkiuu PHK B knetke.

Crpoenue monekynbl AT®. Makpospruueckue cBsizu B moisekyiae ATO.
buonoruueckue ¢pynkuuu AT®. BoccTraHOBIEHHbIE IEPEHOCYUKHU, UX (DYHKIIMH B
kierke. /J[pyeue wuyxneozuompugocgpamer (HT®). CexBenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKuy, nPomeoMuKiu.

CrpykrypHas Ouonorvs: OMOXUMHUYECKHE U OMO(U3UYECKUE HCCIIEIOBaHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OuoMonekyn. Moodenuposanue
CMPYKMYpsl U QYHKYUL OUOMONEKVI U UX KOMNIeKkco8. KomnvromepHulil ouzaiin u
opeanuyecKuil cCunme3s OUOMONEKY U UX HENPUPOOHBIX AHATO208.

JdemoHcTpanuu

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

Juarpammel:  «Pacnpenenenne XMMHYECKMX DJIEMEHTOB B HEKHBOU
npupoje», «PacnpeneneHne XUMHUUECKUX 3JIEMEHTOB B )KUBOU MPUPOJIE».

Tabmuupel u cxembl: «llepuoanueckass TabaUIA XMMHUYECKUX 3JIEMEHTOBY,
«CTpoeHue MoJeKyJbl BOJbI», «BemecTtBa B coctaBe Opranu3MoB», «CTpoeHHe
MOJIEKYJIbl Oenka», «CTpyKTypbl O€NKOBOW MOJEKYIbD», «CTpOEHHE MOJEKYI
yraeBoaoBy», «CTpoeHHEe MOJNEKyJl JunuaoB», «HyKIenHOBbIE KHUCIOTHD,
«Ctpoenne Monekysibl ATDOx».

OO6opynoBaHue: XuMUYECKas 1MOCy1a U 000pyI0BaHUE.

JladbopaTopHas padora «OOHapykeHHEe OETKOB C MOMOIIBIO Kau€CTBEHHBIX
peaAKIUIA.

JlabopaTtopHas  paGora  «lccrmenoBaHMe ~— HYKIEUHOBBIX  KHCIOT,
BBIJICTIEHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u QyHKIUM KJIETKH

Tumel KJIETOK: JykKapuoThyeckas u Ipokapuorudeckas. CTpyKTypHO-
GbyHKIIMOHAIbHBIE 00pa30BaAHUS KIETKU.



Crtpoenune npokapuoTudeckon kieTku. Kierodynas creHka OakTepuil U apxeil.
Oco0eHHOCTH CTpOEHMsI TeTepoTpoHON U aBTOTPOPHOU MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapUoT B OMOIIEHO3aX.

Ctpoenue 151 (GYHKIIMOHUPOBAHUE AYKAPUOTUYECKOMN KJIETKH.
[Ina3marnueckass wmemOpana (mazmanemma). CTpykTypa IUIa3MaTHUYECKOU
MeMOpaHbl. TpaHCTIOPT BENIECTB 4Yepe3 MIa3MaTUYECKyI0 MEMOpaHy: MacCHUBHBIH
(mudysus, obneru€nnas auddysusi), aKTUBHBINA (NMEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). Ilomynponunaemocts MemOpanbl. Pabora HaTpuii-
KaJIUEBOTO HAcoca. DHAOIMTO3: MUHOLMTO3, (haroruTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOM CTEHKH paCTeHUM, TpUOOB.

Hutomma3zma. [uto3omb. IluTockener. [[BmxeHnue nurormiazMbl. OpraHouabI
KieTku. OnHoMeMOpaHHbIE OpPraHOWbl KJIETKH: HHJOIUIa3MaTHYeCKas CeTh
(OIIC), anmapart ['onbaxku, JTU30COMBI, UX CTpoeHHWe W (QyHKIMH. B3aumMocBs3b
OJTHOMEMOpPAHHBIX OPraHouAoB KieTKh. CTpOoeHHE TPaHYISIPHOTO PETUKYIyMa.
Mexanuzm nanpaenenus 6enxos ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [mankuii  (arpaHyssIpHbIM)  SHAOILIA3MATHYECKUI
perukynyMm. CekperopHas ¢yHKIMs ammapara ['onbmku. Moougurayus b6enkos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILIECTB B KJIETKE. Bakyonn pacturenbHbIX Ki1eToK. Kierounslii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOWABI  KJIETKH:  MUTOXOHJAPUM,  IUJIACTHUJIBI.
IIpoucxoacoenue mumoxonopuii u niacmuo. Cumobuoecernes (K.C. Mepeosickosckuil,
JI. Mapeynuc). Ctpoenune U GyHKIMA MHUTOXOHApWUN u Tuiactui. llepBuunsie,
BTOPUYHBIE UM  CJIOXHBIE  TUIACTUALI  (POTOCHUHTE3UPYIOIIUX  DYKApPHUOT.
XJOpOIUIACTHI, XPOMOIUIACTHI, JIEMKOIUIACTHI BBICIIMX PACTCHUN.

HememOpanubie opranouabl kietku CTpoeHue M (PyHKIUU HEMEMOpPAHHBIX
OpraHOUI0B KJIETKHU. Pu6ocomsl. IIpomescymounvie Qunramenmol.
MuxkpodunamenTsl. Axmunogvlie muxpogpuramernmol. MpllIEUHbIE  KIIETKH.
AKmuHo8ble KOMNOHEHmMbl HeMbluleuHblx Kiemok. MukpoTpyoouku. KnetouHsrit
nentp. CrpoeHue U JABMKEHUE SKIYTUKOB U pecHUYeK. MUKpOTpyOOUKHu
muroruiasmel.  Llentpuons. benku, accoyuupoganuvle ¢ MuxpoguiameHmamu u
muxpompybdoukamu. MomopHwie 6enku.

SAnpo. O6onouka siapa, XpOMaTUH, KapHOIUIa3Ma, SJIPBIIIKK, UX CTPOCHHE U
byukiuu. Snepubiit  O0enkoBblii MaTpukc. IIpocTpaHCTBEHHOE pacIooKEHUE
XpoMocoM B HHTephazHOM siape. dyxpomamun u cemepoxpomamut. bemku
XpOMaTHHA — THUCTOHBI. JlunHamuka s0epHOU 000a0uKu 6 mumosze. AHoephviii
MpPaucnopm.

Knerounsie Bkimtouenusi. CpaBHUTENIbHAS XapAKTEPUCTHKA KIIETOK 3YKapUOT
(pacTUTENbHOM, JKUBOTHOM, TPUOHOI).

JdemoHcTpanuu



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

Tabmuuel 1 cxembl: «CTpoeHHE SYKApUOTHUECKOW KIETKH», «CTpoeHue
XKUBOTHOM  KieTkn», «CTpoeHHe  pacTUTENbHOM  KIEeTKW», «CTpoeHue
MUTOXOHIPUNY, «Sapo», «CTpoeHne NpOKapruOTUYECKOU KIETKH.

OO6opynoBaHue: CBETOBOM MHMKPOCKON, MHKpPOIpEnaparbl pPacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpOIpenapaThl 0aKTepUaaIbHbIX KIETOK.

JlabopaTopHas paGora «lI3yueHHe CTPOEHUS KIETOK Pa3IUYHbIX
OpPraHU3MOB).

IIpakTnuyeckas padora «3ydyeHne cBOWCTB KIETOYHOU MEMOPaHBI.

JlaGoparopuasi padora «lccnenoBaHue mia3Moiiv3a U JIEIUIa3MOJIU3a B
PaCTUTENBbHBIX KIIETKaX».

IIpakTnueckass paGora  «3ydyeHue  JABWKEHUS  LMTOIUIa3Mbl B
PACTUTENBHBIX KIIETKaX».

Tema 6. O0OMeH BelleCTB M NpeBpaleHie JHEPIUU B KJIeTKe

AccuMUIIALNA U TUCCUMUIIALIAA — JIBE€ CTOPOHBI MeTabonu3ma. Tunsl ooOMeHa
BEIECTB: aBTOTPO(DHBIM U rerepoTpodHbil. YuacTue Kuciopoia B OOMEHHBIX
nporeccax. JHepreruyeckoe oobecrneueHue kierku: mpespamenue ATD B
oOMeHHbIX Tporeccax. DepMEHTATUBHBIN XapakTep pPeaKIuid KJIETOYHOTO
merabonu3zma. DepMeHThl, UX CTPOCHHUE, CBOMCTBA M MEXaHU3M JICUCTBUSL.
Kodepmentsl. OTnuunst pepMeHTOB OT HEOPTaHUYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPhl M OENKU-UHTHOUTOPHI. 3aBUCHUMOCTh CKOPOCTH (PEepMEHTATUBHBIX
peakimii OT pa3INYHbIX (PAKTOPOB.

[lepBuuHBI CHUHTE3 OPraHUYECKMX BEUIECTB B KieTke. DorocuHTEs.
AHOKCUceHHbIll U OKcuceHHblll omocunmes y baxmepuu. Ceemocodouparoujue
nUSMEHmyvl U NUSMEeHMbl peakyuonHo2o yeumpa. Ponb XJIOPOIUIacTOB B MPOLECCE
dorocunTeza. CreroBas u TemMHoBasi Gasbl. Pomoovixanue, Csz., Cs. u CAM-munuo
@domocunmesa. [lponykTuBHOCTH (GOTOCHHTE3a. BrnusHue pa3nuuHbIX (HaKTOPOB
Ha CKOPOCTh (hoTOoCcHHTE3a. 3HaueHue (GOTOCUHTE3A.

XEeMOCHHTES. Pa3znoobpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUITUPYIOMUE OaKTEPUH, >KEIe300aKTepuH, CepoOaKTepUu, BOJOPOIHBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

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

AspoOHBIE OpraHU3MBl. Oransl DHEPreTUYECKOro oOMeHa.
[ToaroroButenbHbI# 3Tan. [ TMKOINU3 — OECKUCTOPOAHOE PACIICIICHHUE TITFOKO3bI.

buonornueckoe okucneHne, WK KIETOYHOE JbIXaHUE. POib MUTOXOHIpUN B
npoleccax ouonoruueckoro okucienus. Lluknnueckue peakiun. OKUCIUTEIbHOE
dbochopwiupoBanue. Ouepeus memopannoz2o epaduenma npomonos. Cunmes



ATD: paboma npomonnoii ATD-cunmaszel. IlpeuMmyiiecTBa a’poOHOrO MyTU
oOMeHa BellecTB nepes aHapOoOHbIM. DP(HEKTUBHOCTh YHEPTETUUECKOT0 OOMEHA.

JdemoHcTpanuu

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

Tabmunpl 1 cxeMbl: «@OTOCHHTE3», « IHEPreTHIECKUil 0OMeH», «brnocuHTe3
oenkay, «Ctpoenue pepMeHTa», «XEeMOCHHTE3.

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

JlabopaTtopHas  pabGora «/3yueHHE  KaTaIUTUYECKOW  AKTUBHOCTH
dbepMeHTOB (Ha TpUMeEpE aMIIIa3bl UK KaTalasbl).

JlabopaTtopHass pabora «/3ydeHue (EpMEHTATUBHOIO paCIICILICHUS
NEPOKCHIa BOJOPO/A B PACTUTEIbHBIX U KUBOTHBIX KIETKAX.

Jlabopatopnas paGora «CpaBHeHuE mpoleccoB (POTOCHMHTE3a U
XEMOCHHTE3a».

JladbopaTopHas padora «CpaBHEHUE MTPOIIECCOB OPOKEHUS U ABIXAHUSI.

Tema 7. Hacaeacreennasi uHGopManus U peajn3anus eé¢ B KJIeTKe

Peakuun MarpuuHoro cunre3a. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKIIMSIIX
MaTPUYHOIO CHUHTEe3a. Peanusanus HacnencTBeHHOW nH(opmauuu. ['eHeTnueckuii
KO, €ro cBoucTBa. TpaHckpunuusa — wMaTpuuHblii cuHTe3 PHK. IlpmHnmns
TPAHCKPUIIMU: KOMIUIEMEHTApPHOCTh, aHTUNAPAJIICIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunwvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

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

Coepemennvie npedcmasieHus o cmpoenuu 2eHos. OpraHuszalys reHoMa y
OPOKApPUOT U DYKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy MHpokapuor. ['mmoresa
oneponHa (®. XKako0O, XK. Mano). Moaexynapusie mexanusmvl IKCNpeccuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perymnsius oOMEHHBIX
poLeccoB B KieTke. KieTounslii romeocTas.

Bupychl — HekseTounbie (OpMBbI KU3HU U 00JHUraTHbie mapa3uThl. CTpoeHue
NPOCTBHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbili YUK
JIHK-cooeporcawux  eupycos, PHK-cooepocawux eupycos, 6baxmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, unmezpasa.

Bupycubie 3a0oneBanus denoBeka, KUBOTHbIX, pacteHuil. CITN]J], COVID-
19, counanbHbie U METUIIUHCKUE TPOOIIEMBI.

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



JemoHcTpanumn

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

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

IIpakTuyeckas padora «Co3qaHue MOJIENIA BUPYCay.

Tema 8. )KusHeHHbI HUKJ KJICTKH

Knerounsiéi 1ukn, ero mepuoanl W peryisinusa. Hurepdaza u  MUTO3.
Oco0eHHOCTH MpOIIECCOB, MPOTEKAOMMX B UHTepdaze. IloaroroBka KIeTKH K
neneHuto.  Ilpecunrerndeckuit  (MOCTMUTOTUYECKHUM),  CHUHTETHYECKUM U
MOCTCUHTETUYECKHH (MMPEMUTOTHYECKUI) IIEpUoAbl UHTEPGa3HI.

Marpuunsii cunre3 JHK — permukanms. [Ipunnunsr perummkamuu JHK:
KOMIUIEMEHTAPHOCTh,  IOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAJIIEIBHOCTD.
Mexanusm permnukauuu JJTHK. Xpomocombl. CTpoeHue xpomocoM. TemoMmepsl U

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

lenenue knetkn — wmuTo3. CraguM MUTO3a W NOPOUCXOASAIIME B HHUX

npoueccsl. Tunel Muto3a. KapuoknHe3 U UUTOKMHE3. bronorndeckoe 3HaueHuUE
MHUTO34.

Perynsnus MUTOTHYECKOro IMKIA KJeTKH. [IporpamMmmupyemasi KieToyHas
rudenp — arnomnTos.

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

JdemoHcTpanumn

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

OOGopynoBaHuEe: CBETOBOM MUKPOCKOM, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOpEIIKa JTYKa.

JlabopaTtopHasi  pabora «MI3yueHne  XpoMOCOM  Ha  TOTOBBIX
MUKpOIIpenapaTaxy».

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

Tema 9. CTpoenne u GQyHKIUM OPraHM3MOB

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

OCOOCHHOCTH  CTPOCHHUS U JKU3HENCSTEIIbHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKIETOYHbIE TPHUOBI, OTHOKJIETOUYHBIC
BOJIOPOCJIH, APYrye NPOTUCTHI. KOTOHMAaNbHbIE OPraHU3MBI.



B3auMocCBsI3p yacTeii MHOTIOKJIETOYHOTO oOpraHu3Mma. TKaHW, OpraHbl H
cHUCTEMBI OpraHoB. Opranu3M Kak eIuHoe 1eioe. ['omeocTas.

Tkanu pacrenuil. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHas,
MOKpPOBHAsl, MPOBOAsAIIAsl, OCHOBHAas, MexaHuueckas. OCOOEHHOCTH CTpPOCHUS,
(GYHKUMN U pacOI0KEHHs TKAHEH B opraHax pacTEHUM.

TKaHW >KMBOTHBIX W YEIOBEKA. THUIBI )KMBOTHBIX TKAHEW: SMUTEIWATIbHAS,
COCIMHUTEIbHAS, MBbIIIedHass, HepBHas. OCOOCHHOCTH CTpPOCHUsSA, (YHKIUHA U
pacnoIOKEHUSI TKAHEW B OpraHax KUBOTHBIX U YEIIOBEKA.

Oprasbl. BereratuBHble W TE€HEpaTHMBHBIE OpraHbl pacteHuid. OpraHbl U
CHCTEMBI OPTaHOB KMBOTHBIX U yelioBeKa. DYHKIIMKA OPraHOB U CUCTEM OPraHOB.

Onopa Ttena opranusmoB. Kapkac pactenuid. CkeneTbl OAHOKIJIETOYHBIX H
MHOT'OKJIETOYHBIX XUBOTHBIX. HapyxHbli M BHYTpeHHUU ckeneT. CTpoeHune u
THUIIbI COCIMHEHUS KOCTEN.

JIBmxkeHue  opraHu3moB. JIBWKEHME  OHHOKJIETOYHBIX  OPraHU3MOB:
aMEOOUIHOE, KTYTUKOBOE, PECHHUYHOE. J[BMKEHHE MHOTOKJIETOYHBIX PACTEHUI:
TPONU3MBl M HACTUHU. JIBM)KEHME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblIieuyHas cuctema. Pediekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanme opranusmoB. [lornomenne BOABI, YIVIEKMCIONO Tra3a |
MHUHEPAIBbHBIX BEIIECTB pacTeHUsIMU. lIuTanue KUBOTHBIX. BHyTpumonoctHoe u
BHYTPHUKJICTOYHOE MHuIIeBapeHue. [IuTtaHne NO3BOHOYHBIX >KUBOTHBIX. OTHEINbI
MUIIEBAPUTEIIBHOIO TpakTa. llumeBapurenbHble xenesbl. [lumeBapurenbHas
CHCTEMa YEJI0BEKa.

Jlpixanue opranu3moB. Jlpixanue pacteHul. Jlpixanue ;xuBoTHBIX. [{uddy3us
ra3oB uepe3 MOBEPXHOCTh KieTkU. KoxkHoe npixanue. [pixarenbHasi TOBEPXHOCTD.
’KabepHoe u nérounoe apixanue. JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX M YEJIOBEKA.
OBOJIIOIIMOHHOE ~ YCJIO)KHEHUE CTPOCHHUSA JIETKUX ITO3BOHOYHBIX KHBOTHBIX.
JlpixaTenpHas cucTeMa 4YenoBeKa. MeXaHu3M BEHTWIALUMU JETKUX y ITHI U
MJIEKOMUTAONIUX. Perynsamus apixanus. JlpixareabHbie 00bEMBI.

TpaHCIIOPT BEWIECTB Y OPraHU3MOB. [pPAHCIOPTHBIE CUCTEMBI PACTCHUU.
TpaHcnopT BemecTB Yy KHUBOTHbIX. KpoBeHOCHas cucTteMa W €€ OpraHsbl.
KpoBeHocHast cucteMa TO3BOHOYHBIX JKHMBOTHBIX M 4enoBeka. Cepare,
KPOBEHOCHBIE COCYJbI M KpoBb. Kpyru KpoBooOpaiieHus. IBOIIOLHUOHHbBIC
YCIIO)KHEHHSI CTPOEHHUS KPOBEHOCHOW CHCTEMBI MTO3BOHOYHBIX JKMBOTHBIX. Pabora
cepala v e€ peryisiius.

Brinenenue y opranusmoB. Beinenenue y pacreHuil. Beinenenue y
KUBOTHBIX. CokparutenbHble Bakyonu. Opranbl BbiaeneHus. DuibTpanus,
CeKpenus U 00paTHOE BCAChIBAaHME KaK MEXaHU3MbI PaOOTHI OPraHOB BBIJACIICHMUS.
CBsI3b MOJIOCTH T€NIA C KPOBEHOCHOM U BBIACIUTENIbHON cucTeMamu. Beienenue y



MO3BOHOYHBIX JKMBOTHBIX M 4YenioBeka. [louku. CTtpoeHne U (PpyHKIIMOHUPOBAHUE
Hedpona. OOpa3zoBaHKE MOUYH Y YETIOBEKA.

3ammra y OpraHu3MoB. 3alluTa y OJHOKIETOYHBIX OpraHu3MoB. CHopbl
OakTepuii M ULUCTHl MPOCTEHIIMX. 3allUTa y MHOIOKJIETOYHBIX pPaCTEHUH.
Kyrukyna. Cpeacrsa macCUBHON M XUMHUYECKOM 3a1UThl. OUTOHIUIBI.

3amMra y MHOTOKIJIETOYHBIX KUBOTHBIX. [IOKpPOBBI M HMX MPOU3BOJHBIE.
3amura opraHu3ma ot OonesHeil. IMMyHHas cuctema denoBeka. KieTouHblil u
TyMOPaJIbHBIA UMMYHUTET. Bpoxka€HHBIH W NpUOOPETEHHBIN crnenupuuecKui
UMMYHUTET. Teopus KIOHAIbHO-cellekTuBHOro ummyHutera (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocaniurenbHble OTBETHI OpraHU3MOB. Posib BpOKAEHHOTO
UMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JICBaHUM.

PazgpaxumocTte W perymsiuus y  OpraHusmoB. PaznpaxuMocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pa3zgpaxumMocTe W peryianus y
pactenuii. PocToBbie BemecTBa U UX 3HAYCHUE.

HepBHast cucrema u pedekTopHas peryssius y >XUBOTHBIX. HepBHas
CHUCTEMA U €€ OTHENbl. JBOJIOIMMOHHOE YCI0KHEHNE CTPOEHUS HEPBHOM CUCTEMBI
y SKMBOTHBIX. OTHENbl TOJOBHOI'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedexc u
pednexTopHas nyra. be3ycioBHbIe U ycIOBHBIE pedIEKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAS CUCTEMA YKMBOTHBIX M YEJIOBEKA.
Kene3pl DHAOKPUHHOM CHUCTEMBI M HMX TOPMOHBL. JlelicTBUE TOPMOHOB.
B3auMocBsi3p HEpBHOW U DJHJOKPUHHOM cucTeM. [umnoranaMmo-runodusapHas
cucrema.

JdemoHcTpanuu

[Toptper: U. I1. ITaBnos.

Tabmuupl u cxembl: «OJHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOYHBIE
Bogopociany», «bakrepuny, «lIpocteiimme», «OpraHbl LBETKOBBIX PAacTEHUI,
«CucTteMbl  OpraHoB NO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pacreHuit», «KopHeBble cuctembl», «CTpoeHue ctedis,
«CTpoeHue JHMCTOBOM IUIACTUHKM», «TKaHM XKHUBOTHBIX», «CKEIET 4YeIOBEKay,
«[InmeBapurenbHas cucrema», «KpoBeHOCHass cucremMa», «/lpIxarenpHas
CHUCTEMAY, «HepBHas CHUCTEMAY, «Koxan, «Mpll1euHas CUCTEMAY,
«BpraenurenbHas cucrteMa», «OHIOOKpUHHAs cucrtemay», «CTpOEHUE MBIIIIbDY,
«UmmyHnurer»,  «KumeyHomonoctHeie», «CxeMa  NUTAaHUS  PACTEHUI,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpO€HHE THUAPHIY,
«CtpoeHue 1iaHapum», «BHyTpeHHee cTpoeHne HOKIEeBOro udepss», «HepBHas
cuctema poio», «HepBHas cucrema rymku», «HepBHas ~ cuctema
npecMmbikaromuxca», «HepBHas  cucrema  nTun», «HepBHas  cucrema
MIIeKoTUTaroux», «HepBHas cuctema yenoBeka», «Pediexcey.



OOGopynoBaHue: CBETOBOM MHUKPOCKON, MHUKpPONpENnapaThl OJHOKIETOYHBIX
OpraHW3MOB, MHUKPOIIPENAPAThl TKAHEH, PAKOBHUHBI MOJUIFOCKOB, KOJIJIEKIIUU
HACEKOMBIX, UTJIOKOXHX, >KMBBIE JK3EMIUISIPhl KOMHATHBIX PACTEHHM, repOapuu
pacTeHMil pa3HBIX OTHAEJIOB, BIAXHbIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOUYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opyaoBaHUE Il IEMOHCTPALIMU MIOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTECHUH,
pacHieTUIeHHs Kpaxmalia u OeIKOB Mo IedcTBHEM (EepPMEHTOB, 00OPYIOBAHUE IS
JIEMOHCTpPAIIMU OTBITOB MO U3MEPEHUIO KM3HEHHOU €MKOCTH JETKUX, MEXaHU3Ma
JILIXaTENbHBIX JBUKEHHM, MOJIENIA TOJIOBHOI'O MO3Ta Pa3IMYHBIX )KUBOTHBIX.

JlabopaTopHas padora «/3yyeHue TKaHEH pacTEHUI.

JlabopaTopHas padora «/3yueHre TKaHEel KUBOTHBIX ).

JlaGoparopHasi pabora «3ydueHue opraHoB IBETKOBOT'O PACTECHUS».

Tema 10. PazmHoOkeHre U pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHUS OpraHu3MOB: Oecronoe (BKIIIOYas BEreTaTUBHOE) U
nojioBoe. Buasl  Oecmoioro  pa3MHOXKEHUS:  MOYKOBAaHWE,  CIOPYJISIIHS,
(parmMeHTalus, KIOHUPOBAHUE.

[TonoBoe pa3zmuoxkenue. llomoBbie kineTkw, wnu ramersl. Meiio3. Craauu
Mmenosa. [loBegenne xpomocom B Meino3e. KpoccuHrosep. bHoaoruueckuii CMbICI
M€i03a W TOJOBOro Imponecca. Melo3 W €ro Mecro B JKMU3HEHHOM IIMKJIE
OpraHU3MOB.

[IpenzapoxsiieBoe pa3Butue. ['amerorene3 y uBOTHbBIX. [[0J0BbIE JKEIE3BI.
OO6pa3oBaHue 1 pa3BUTHE MOJOBBIX KJIeTOK. Criepmarorenes u oorere3. CTpoeHue
HOJIOBBIX KJIETOK.

OmnonoTBopeHre W AMOpPHOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHEeE. [lapTeHorenes.

NHnuBuyabHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOJIOTUSl — HAayKa
O Pa3BUTHH OPTaHU3MOB. Mopghozene3 — 00Ha U3 21a8HbIX NPobIEM IMOPUOIOCUU.
Konyenyuss mopgocenos u moodenu mopgoeenesa. Ctaguum >MOpHOreHe3a
KUBOTHBIX (Ha mipuMepe Jarymiku). Jpobnenwe. Tumsl  ApoOiIeHUS.
Jemepmunuposannoe u Hedepmunupoeanmoe Opobnenue. bnacmyna, munvl
onacmyn. OcoOEHHOCTH JpPOOJICHUST MIICKOMUTAIONIUX. 3apObIIICBhIE JINCTKU
(racTpyssinust). 3aKiazKa OpraHOB M TKaHEH M3 3apOJIbIIIEBbIX JIUCTKOB. B3aumHuoe
BIUSIHUE YacTeW pa3BUBAIOIIETOCS 3apojbliia (SMOpHOHATIbHAS HHIYKIUSA).
3aknagka IUlaHA CTPOCHHUSI KUBOTHOTO Kak pPe3yibTaT HEpPaApXUUECKUX
B3aUMOJICCTBUI TE€HOB. BiusHue Ha 53MOpPHUOHAIBHOE pa3BUTHE PaA3JIMYHBIX
(baKkTOpPOB OKpY>KAIOIIEH CPEIbI.

Poct u pasButue xuBOoTHBIX. [locTomOpuoHanbHbI mepuoxa. Ilpsmoe u
HenpsiMmoe  pas3BuTHe. PasButne ¢ wmeramopdo3oM y OeClO3BOHOYHBIX |
MO3BOHOYHBIX KUBOTHBIX. bHoOIOrMdeckoe 3HaueHHE MPSIMOIO U HENPSIMOTO



pa3BUTHS, WX PACHPOCTPAHEHHE B Hpupone. Turmbl pocTta KUBOTHBIX. DakTOphI
PEryJsIUU POCTa )KUBOTHBIX U YenoBeka. CTaguu nmocTaMOpHOHAIBHOTO Pa3BUTHUSA
y )KMBOTHBIX U uenoBeka. [lepuonsl oHTorenesa uenoeka. CTapeHrue U CMEPTh Kak
OMOJIOTNYECKUE MTPOLIECCHI.

Pa3smHoxxenne u passurue pacteHud. ['amerodputr m cnopodut. Meiio3 B
KU3HEHHOM IMKiIe pacteHuil. OOpa3oBaHWe cmop B Ipolecce Meiosa.
l'amerorene3 y pacteHuidd. OIUIOAOTBOPEHHE ¢ PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. /[BoiiHOe OIJI0IOTBOpPEHME Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHHU.

MexaHu3Mbl pEryJsaluyd OHTON€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHCcTpanuu

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

Tabmuupl u cxembl: «BereratuBHoe pasMHOXeHHe», «Tumbl Oecrnonoro
pa3MHOXEHUsD», «Pa3MHOXKEHHE XJIaMHIOMOHAIbI», «Pa3MHOXKEHHE SBIIIEHBI»,
«Pa3sMHOXeHUE THUAPBDY, «Melho3y, «XpomocoMbl», «I'ameroreHes», «CtpoeHue
SUIEKJIETKU U criepMmaro3onsian, «OCHOBHbIE CTaauu OHTOreHesza», «lIpsmoe wu
HEIpsIMOe pa3BuTue», «Pa3BuTHe MalCKoro xyka», «Pa3Butue capaHumy,
«Pa3Butne nArymkn», «J/IBOMHOE OIUIOAOTBOPEHHE Y LBETKOBBIX PACTEHUN,
«CTpoeHHne CeMSH OOHOAOJIBHBIX U JABYIAOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM  KamycCTbD», <«OKuU3HEHHBbIM UHUKI MXa», <«KHW3HEHHBIN  [UKI
NAroOpOTHUKAY, <« KM3HEHHBIN UKII COCHBI».

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

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

IIpakTnueckas padora «BbisBIECHUME TPU3HAKOB CXOJICTBA 3apOJIbIIIEei
MO3BOHOYHBIX )KUBOTHBIX ).

JlaGoparopuass padora «CTpoeHHE OpPraHoB Pa3MHOMXEHHS BBICIIUX
pacTEHU».

Tema 11. I'eHeTuka — Hayka 0 HaCJeACTBEHHOCTH W HM3MEHYMBOCTH
OpPraHu3MoOB

Hctopust craHOBiEHUS M pa3BUTUS TE€HETUKM Kak Hayku. PaGorter T
Menpnens, I'. ne ®puza, T. Moprana. Posib 0T€UE€CTBEHHBIX YYEHBIX B PA3BUTUU
renetuku. Padotel H. K. KonsrioBa, H. . BaBunoa, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®ununmuenko, H. B. Tumodeesa-PecoBckoro.

OCHOBHBIE TEHETUYECKHUE MMOHATUS U CUMBOJIBL. ' OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKHU, JOMWUHAHTHBIA M PELIECCUBHBIN
NpHU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YUCTASI JIMHUS, TUOPHUIBI, TEHOTHUTI, (DEHOTHTI.



OCHOBHBIE ~ METOABI  T'E€HETUKH:  TUOPUIOJOTMYECKUN,  IUTOJIOTMYECKUH,
MOJIEKYJIAPHO-TE€HETUYECKUM.

JdemoHcTpanuu

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

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

JlabopaTopuass padora «Jlpo3odmina Kak OOBEKT T'E€HETUYECKUX
HUCCIICIOBAaHUI Y.

Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBbiii 3akoH Menaens — 3aKoH
eAMHO00pa3usi ruOpUI0B nepBoro nokoneHus. [Ipasuno nomuHupoBanus. Bropoii
3aKOH Menzens — 3aKOH pacLICIUIeHUs IpU3HaKoB. LluTosnormyeckre OCHOBBI
MOHOTHOPUTHOTO CKpelIMBaHus. [ MmoTe3a YucTOTH ramer.

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

JuruOpuanoe ckpeuuBanue. TpeTuil 3akoH MeHensi — 3aKOH He3aBUCUMOT0
HACJIEIOBAaHUsA  MPU3HAKOB. [{uronoruyeckue  OCHOBBI  JUTHOPUIHOTO
CKPEILIMBAHUSL.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotrsl T. Moprana. CuermieHHoe
HACJIEIOBAHUE T'E€HOB, HApYIIEHUE CLEIUIEHUS MEXAY TIeHamMu. XPpOMOCOMHas
TEOpUsl HACIEACTBEHHOCTH.

I'enernka nmona. XpoOMOCOMHBIM MEXAHU3M OIPEAENEHUS oIa. AyTOCOMBI U
IOJIOBBIE XPOMOCOMBI. ['OMOramMeTHniii M TeTeporameTHbi IoJ. ['eHeTuueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue npu3HakoB, CUETUIEHHBIX C ITOJIOM.

['enorun xak nenoctHas cucrema. [lnenorponuss — MHOXKECTBEHHOE JIEVCTBUE
reHa. MHOXECTBEHHBIM ayienn3M. B3anMoneicTBUE HEaUIeIbHBIX TI'€HOB.
KommiiementaprocTs. Onucras. [lonmumepus.

['enernueckuil KOHTPOJIb PA3BUTHs PACTEHUM, >KUBOTHBIX U YEJIOBEKAa, a
Takke (DU3MOTIOTMUECKUX TMPOIECCOB, TMOBEACHUS W KOTHUTUBHBIX (YHKITUH.
I'eneTnyeckue MexaHU3Mbl CUMOMOTEHE3a, MEXAHU3MbI B3aUMOJIEUCTBUS «XO3SIUH
— Tapa3uT» U «XO03IUH — MHUKpoOHOM». ['eHeTMueckue acmheKThl KOHTPOJIA U
U3MEHEHHMsI HaCJIeJICTBEHHON HH(OpMAIMHU B TTOKOJICHUAX KJIETOK U OPraHU3MOB.

JdeMoHCTpanuu

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

Tabmunpl 1 cxemsl: «IlepBoiii 1 BTOpOit 3akoHBI Menaens», «TpeTuii 3akoH
MeHnnensa», «AHanu3upyroliee CcKpeluBaHue», «HenomHoe AOMUHUPOBAHUEY,
«CreruieHHOE HAcJIeIOBaHWE TPU3HAKOB Y Jpo30dmibl», «[eHeThka Tmosay,



«Kapuorun 4yenoBeka», «Kapuotun apozodwisl»y, «Kapuorum nOTHIBD,
«MHOXECTBEHHBIN AJUIEIN3M», «B3auMOIEHCTBUE TEHOBY.

O6opynoBanue: MOAENb I JEMOHCTpAIlMUd 3aKOHOB €IWHOOOpa3us
rUOpUIOB TIEPBOrO TMOKOJIEHUS M paCHICIUIEHUS MPU3HAKOB, MOJEIb s
JEMOHCTPAllMM 3aKOHAa HE3aBHUCUMOIO HACJICIOBAHUS MPU3HAKOB, MOAEIb A
JEMOHCTPALMK CLEIUVIEHHOIO HAaCJIEA0BAHUS IPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKponpemnapar: «Jpo3zodunay.

IIpakTnyeckas pabdora «/3ydyeHue pe3yabTaTOB MOHOTMOPUIHOTO
CKpEeLIUBaHUA Y APO30(PUITBI.

IIpakTnueckas  paGora  «l3yueHue  pe3ynbTaTOB  JUTHOPUTIHOTO
CKpENINBAHUS Y IPO30PUITBIY.

Tema 13. 3aKoHOMEpPHOCTH U3MEHYUBOCTH

BzaumopneiictBue reHotuna u cpenbl npu  GOpMHpPOBaHMM (DEHOTHIIA.
N3MeHunBOCTh MpHU3HAaKOB. KauecTBEHHbIE U KOJWYECTBEHHbIE MPU3HAKUA. Buabl
VW3MEHUYHMBOCTH: HEHACIICICTBCHHASI Y HACJIECACTBEHHAS.

Mopaudukanuonnass u3MeHYMBOCTb. Ponb cpeasl B (hopmMupoBaHUU
MoIU(PUKAIMOHHON M3MeHunBOcTH. HopMa peakiuu npusHaka. BapuanmoHHbIN
psan u BapuarmonHas kpuBasi (B. Horanncen). CoiicTBa MoaudUKaIMmOHHON
U3MEHYHUBOCTH.

['enoTunuueckass ”3MEHUYUBOCTh. CBOWCTBA TEHOTUITMYECKOW U3MEHYMBOCTH.
Buibl reHOTHTIMYECKO N3MEHYMBOCTH: KOMOMHATUBHAS, MyTal[MOHHASI.

KomOnHaTnBHAas W3MEHYMBOCTH. Meio3 W TIOJIOBOM IMPOIECC — OCHOBA
KOMOWHATUBHON M3MEHYUBOCTH. POJIb KOMOMHATHBHON U3MEHUYUBOCTHU B CO3/IAHUU
TEHETUYECKOro pazHoo0pasusi B Mpejiesiax 0JTHOr0 BUIA.

MyTanroHHass W3MEHYMBOCThb. BHAbl MyTalnMili: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHIYUUMPOBAaHHbIE MYyTalUHWHW. SaepHble H
nuTOIUIa3MaTuieckue mytanuu. CoMaTU4ecKre M MOoJIoBble MyTaluu. [IpuyunHb
BO3HMKHOBEHUS MyTauMil. MyTareHbl W WX BJIUSHHE HAa OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO IIpoliecca. 3aKOH TOMOJIOTHYECKHX PSIOB B
HacneacTBeHHo m3MmeHuuBoctu (H.M. BaBunoB). BHesnepHass U3MEHUMBOCTHh U
HACJICICTBEHHOCT.

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

JdeMoHCTpanuu

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

Tabmuupt u  cxembl: «Bungbl  u3MeHuuBocTH», «MoaudukamoHHas
W3MECHYHUBOCTBY, «KomOuHaTUBHAS W3MECHYHUBOCTBY, «Meio3y,
«OmnonotBopeHuey, «I'eHeTnueckue 3a00JIeBaHUs YeTOBEeKa», «BHUIbI MyTanmiiy.



OOGopynoBaHue: UBbIe M TepOapHbIE AK3EMIUIAPbl KOMHATHBIX PAaCTCHHI,
pucyHku (dpotorpadum) >KUBOTHBIX C PA3TMYHBIMU BUIAMH U3MEHYUBOCTH.

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

IIpakTnueckas padora «Mytamuu y 1Apo3oduiabl  (HA  TOTOBBIX
MUKPOIIpEnapaTax).

Tema 14. I'eneTuka 4esioBeKka

Kapuorun uyenoBeka. MexayHapodHas IMporpamMma HUCCIEIOBaHUS TE€HOMA
yernoBeKa.  Meroabpl  M3y4eHMsl T€HETUKHM  4YEeJIOBEKa: T'E€HEAJIOrMYeCKUi,
OJIM3HEIOBBIM, LIUTOTCHETUYECKUM, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-T€HETUYECKU. CoBpemMeHnHoe OTIPECIICHUE TE€HOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHHUE, B TOM YHUCJIE C MOMOLIBIO
[11[P-ananu3a. HacnenctBenHble 3a00sieBaHus YelloBeKa. | 'eHHbIE 1 XPOMOCOMHBIE
0oJe3HM 4YenoBeKa. bOJNIE3HW C HACIEICTBEHHOW MPEApacIioNOKEHHOCTHIO.
3HaYCHHE MEIUIMHCKOW T'€HETUKU B MPEIOTBPALICHUH U JICUEHUN T'€HETHYECKUX
3a0oneBaHui 4yenoBeka. MeauKo-reHeTuYecKoe KOHCYJbTHpoBaHue. CTBOJIOBbBIE
kJeTku. [[oHATHE «TE€HETUYECKOro rpy3a». DTUYECKHE ACIEKThl UCCIIECIOBAHUI B
00J1acT peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckue (¢akTOpbl TOBBIIIEHHOW YYBCTBUTEJIBHOCTH YEJIOBEKAa K
buznueckoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpYsKarolieil cpenbl. ['eHernyeckas
IIPEAPACIION0KEHHOCTD YEIOBEKA K ATOJIOTUSIM.

JdemoHcTpanuu

Tabmunpl 1 cxembl: «KapuoTtun yenoBekay, «MeToabl U3y4eHUsI T'€HETUKU
yenoBekay, «I'eneTnyeckue 3a001eBaHUs YEIIOBEKA.

IpakTnueckas padora «CoCTaBICHHE U aHAIN3 POJTOCIOBHON».

Tema 15. Cenrekunst Opranu3sMoB

JlomecTukamusa ¥ CeneKuus. 3apoXKICHUE CEJIICKIIMU W JIOMECTHUKALIUH.
Yuenne H. WM. BaBunmoBa o IleHTpax MNpOUCXOXIECHUS U MHOTro00pas3us
KYJbTYPHBIX pacTeHuil. Ponp ceneknuu B CO3JaHUM COPTOB PACTEHHH U IOPOA
*KUBOTHBIX. CopT, mOpoma, IITaMM. 3aKOH TOMOJIOTHUYECKHX PSIAOB B
HaclleACTBeHHOM wu3MmeHunBocth H. WM. BaswioBa, ero 3HaueHue i
CEJICKIIMOHHOM PabOTHI.

Metonbl ceneKUMOHHOM padoThl. M CKycCTBEHHBI OTOOp: MAacCOBBIM M
VH]IUBU]1yaJIbHBIN. Jrtarnbl KOMOUWHAIIMOHHOH CeJICKIIUU. HcnriTanne
npou3BoAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUIy C TIOMOUIBIO OILEHKH
¢dbeHoTHma MOTOMCTBA U OTOOP IO TEHOTHUITY ¢ nomoInbio aHanmmza J{HK.

HckyccTBeHHBIH ~ MyTareHe3  Kak  METOJI  CEJEKIIMOHHOW  paboThl.
PagnanoHHBIN U XUMUYECKUM MyTareHe3 Kak MCTOYHUK MYyTalMi y KyJIbTYPHBIX



dbopm opranu3zmMoB. lcronb3oBaHHE TEHOMHOI'O PEIAKTUPOBAHUS W METOJIOB
pexomOuHaHTHRIX JIHK 17151 momy4yeHus: HCXoIHOTO MaTepualia Jisl CeNIeKIIH.

[Tonyuenune MOJIUTUIOUIOB. BnyrpusuaoBas ruOpUIU3aIHs.
bnuzkoponcTBeHHOEe  cKpeniuBaHue, WM UMHOpuauHr.  HepojacTBeHHoe
CKpellUBaHue, Wiu ayrOpuauHr. ['erepo3uc u ero npuuuHbl. Mcnonb3oBaHue
rerepo3uca B cenekiuu. Otmanénnas ruOpuauzanus. [Ipeogonenue Oecruiomaums
MEKBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIINN PACTCHUI U )KUBOTHBIX. «3e1éHas
DeBONIOYUAN.

CoxpaHeHre U M3y4YCHUE T'CHETHUUYECKUX PECYpPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKAX poaMuyed NN CO3/MaHMs  HOBBIX COPTOB W THOpPUIOB
CEIIbCKOXO3AMCTBEHHBIX  KYIbTYp. J3yuenue, coxpawenue u  YnpaeieHue
2EHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMBICIO8bIX HCUBOMHBIX
8 Yenax YAYUUeHUs CYyuecmeyiomux U co30aHus HO8bIX NOpoo, TUHUL U KPOCCO8, 8
MoM uucie ¢ NpPUMEHEeHUEeM COBPEMEHHBIX MemOo008 HAYUHbLIX UCCIe008AHUI,
nepeodosvix uoetli U nepcneKmuHbIX MexHoN0UN.

JdemoHcTpanuu

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

Tabnuibl 1 cxeMbl: «l[eHTpbI TPOUCXOKIECHUS U MHOT00Opa3usi KyJbTYPHBIX
pacTeHuit», «3aKOH TOMOJOTHMUECKUX PSAOB B HACICACTBEHHOM M3MEHUUBOCTH,
«Metogsl cenexkuuny, «OtnanéuHas rudpuauzanus», «MyrtareHes3».

JlabopaTopHas padora «3yueHue cCOpTOB KyJbTYPHBIX PACTEHUI U TIOPOA
JIOMAITHUX YKUBOTHBIX).

JlaGoparopHuasi padora «/3ydeHue METOIOB CEIECKIIUUA PACTEHUI.

IIpakTnyeckas padora «[IpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOAbI M JOCTHIXKEHHS CEJICKIIMHM PACTEHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOUCIIHITATENIHBIA y4acCTOK, B TEIUIMYHOE XO3SICTBO, B JabopaTopuio
arpOyHHMBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BUOTeXHOJI0THS U CHHTETHYECKAsA OMOJI0THA

OOBeKThl, UCIHOJIb3yeMble B OHUOTEXHOJIOTMH, — KJIETOYHbIE U TKAHEBBIC
KYJIbTYpHI, MUKPOOPTaHU3MBI, 170:¢ XapaKTEPUCTHUKA. TpagumonHas
OMOTEXHONOTUA:  XJIeOOMeUeHre, TMONYyYEeHUE KHCIOMOJIOYHBIX  MPOIYKTOB,
BuHOAenue. Mukpobuonorndeckuii cuHTe3. OOBEKTH MUKPOOHOIOTHIECKUX
TexHosiorui. [Ipon3BocTBO OenKa, aMUHOKUCIOT U BUTAMUHOB.

Co3nanue TEXHOJOTMl U MHCTPYMEHTOB LEJICHANPABICHHOIO U3MEHEHHUS U
KOHCTPYUPOBAHHUS F€HOMOB C LEJbIO MOJTYYEHHS] OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KaInX HE BCTPEUAIOIIHNECS B IPUPOJIe OMOCUHTETHYECKHUE TTYTH.



Knerounass unxenepusi. MeToqibl KyJIbTYphl KJIETOK W TKaHEW pacTeHUU U
KUBOTHBIX. Kpuobanku. Comarudeckas rubpuauzanuss ¥ COMATHYECKUU
smOpuoreHe3. lVcnonp30oBaHWe TaruiOWIOB B CEJICKUMU pacTeHui. [lomyuenue
MOHOKIOHANbHBIX anmumei. Hcnonv3oeanue MOHOKIOHANbHBIX U NOAUKTOHATbHBIX
aumumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PeKOHCTpYKIMs
SMIEKIIETOK U KIOHUPOBAHHE KUBOTHBIX. METO/A TpaHCIUIAHTALMU SIAEP KIIETOK.
Texnono2uu 0300po6IeHUs, KYIbMUBUPOBAHUS U  MUKDOKIOHATbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOcCOMHass MU TeHHasd WHXKeHepus. VCKyCCTBEHHBIM CHHTE3 I€Ha W
koHcTpyupoBanue pekomouHantHeix JIHK. Cozdanue mpanceennwvix opeanuzmos.
JlocTrkeHusT UM MEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HWHXCHEPHH.
DKOJIOTMYECKHUE U ITUUECKUE MPOOIIEMbI FTEHHON MH)KEHEPHUU.

Menuuuackue 6uorexunonoruu. [loctrenomuas nudposas menunuHa. [TIP-
JMAarHOCTUKA. MeTa0oJIOMHBIN aHalu3, TEHOLEHTPUYECKUN aHalIu3 IMpoTeoMa
YeJloBeKa JJIsI OLIEHKM COCTOSHMSI €ro 3J0poBbs. Mcronb3oBaHUWE CTBOJOBBIX
kineTtok. TaprerHas Tepanus paka. 3D-Oumounmkenepus g pa3pabOTKU
(GyHIaMEHTAbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHUM, CO3/1aHMUS KOMILJIEKCHBIX
TKaHEeW CoYeTaHWEeM TEXHOJOTHUU TpEXMEpHOro OuonmpuHTHHra u ckaddonaunara
JUTS pelIeHus 3a]1a4 NepCOHANTN3NPOBAHHON MEIULIUHBI.

Co3nanue BEKTOPHBIX BAaKIMH C IEJbI0 O00eCrneueHus: KOMOWHHUPOBAHHOU
3amuThl OoT Bo3Oyauteneir OPBU, ycraHoBieHHe MOJEKYJISPHBIX MEXaHHU3MOB
dbynakimonuposanusi PHK-conepskamux BUPYCOB, BBI3BIBAIOIIUX OCOOO OMACHBIC
3a00seBaHUs YEJIOBEKA U )KUBOTHBIX.

JdemoHcTpanumn

Tabnuuel u cxembl: «/crnonb30BaHNE MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
pou3BOJICTBEY, «KileTouHast uHKeHepHs», «[ eHHas HHXKEHEPUS».

JlaGopaTopHas padora «/I3ydeHne o0BbEKTOB OMOTEXHOIOTUI.

IIpakTuyeckas padora «[lomyueHre MOTOYHOKHUCIBIX TPOAYKTOB).

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

11 KJIACC

Tema 1. 3apo:kneHue W pa3BUTHE 3BOJIONMUOHHBIX INpeACTABJICHUN B
Onosorum

OBomonmonHas Teopuss Y. JlapBuHa. Ilpennocbuiku BO3HUKHOBEHHUS
napsuHu3Ma. JKn3Hb U HayuyHas aestenbHocTh Y. /lapBuHa.

JIBroxy1ye cuiisl 3Bosroluy BU0B 1o Y. JlapBrHy (BbICOKasi HHTEHCUBHOCTb
pPa3MHOXEHUSI OpPraHM3MOB, HACJEJICTBEHHAas HM3MEHYMBOCTh, Oopbba 3a
CYILECTBOBAHME, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmnenue cuntetndeckorn Tteopun dIBonmonuu (CTD). HelirpanbHas
teopus HBomtonuud. CoBpeMeHHass DBOJIOIMOHHAS  OWoNOorusi. 3HayeHue
ABOJIIOLIMOHHON TEOPUH B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MHpA.

JdemoHcTpanuu

[Toptpersl: Apuctorens, K. JIunnen, K. b. Jlamapk, O. K. Cenr-Unep, XK.
Kioswe, Y. Hapsun, C. C. UerBepuxos, 1. U. lImansraysen, Jx. Xongeitn, . K.
benses.

Tabmuupl u cxembl: «Cucrema >xuBod mnpuponsl (mo K. Jlunuero)y,
«JlectHuna xuBbBIX cymectB (o Jlamapky)», «Mexanusm ¢GopMHUpOBaHUS
NPUCTIOCOOJICHU y pacTeHuii W >KMBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapmpyta nyremectsus Y. Jlapsunay, «Haxonku Y. [lapsuHay, «@opMbl 60pHOBI
3a cyuiectBoBaHue», «llopoabl romnyoeit», «MHorooOpaszue KyJIbTypHBIX (popm
KarmycThl», «[lopoasl JoOManTHUX KUBOTHBIX», «CxemMa 00pa30BaHMsI HOBBIX BUOB
(mo Y. [HdapBuHy)», «(Cxema COOTHONIEHUS JBIKYIIUX CHJI DBOJIIOLUNY,
«OCHOBHBIE MTOJIOKEHUS] CHHTETUYECKON TEOPUH 3BOJIOLIHI.

Tema 2. MUKPO3BOJIIOLNS U €€ Pe3yJIbTaThl

[Tonmynsiuus Kak 3la€MEHTapHas €AWHULA 3BOMOUUA. COBPEMEHHBIE METOBI
OLIEHKM TEHETHYECKOro pa3HooOpazus M CTPYKTypbl nomynsiuid. M3MeHenue
reHooHJa TOMYJISUMU KaK 3JIEMEHTApHOE 3BOJIOLHUOHHOE SBJIEHHE. 3aKOH
reHetTuyeckoro pasHoBecus J[xx. Xapnau, B. BaiinOepra.

DOneMeHTapHble (AKTOPBI (IBIKYIIME CHUJIBI) SBOJIONUU. MyTallMOHHBIH
nporiecc. KomOunatuBHas u3MeHUMBOCTh. Jlpeiid TeHOB — ciydaifHbie
HEHANpaBJIEHHbIE W3MEHEHMs] 4YacToT ajieiaed B nonymauusx. Oddexr
OCHOBAatTensl. JIgpgpexm Oymwuinounoeo eopaviuika. CHUNCEHUE 2eHemuUYecKo20
pasnooopazus: npuuunsl u cieocmeus. llposenenue s¢pgpexma Opetigha 2enos 6
oonbuwiux u  manvix  nonyaayuax.  Murpamun.  V3omsanus  momymsuui:
reorpadgudeckas (IpoCcTpaHCTBEHHAs ), OMoIorndeckas (penpoayKTHBHAS).

EctecTBeHHbII 0TOOp — HampaBisomuii  Qaktop sBomonuUd. DopMbl
€CTECTBEHHOT0  0TOOpa:  JBIKYIIMM, CTaOWIM3UPYIOMIMMA,  pa3phIBAIOLIU
(mm3pynTuBHEI). [lomoBoit oT60p. BO3HUKHOBEHHWE W IBOJIOIUS COIUATHHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco0eHHOCTh ~ OPraHM3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIOIUHU.
Bo3HukHOBeHHEe — mpucnocoOieHudt y  opranusMoB.  Apomopdo3bl U
uanoananrtanuu. [Ipumepsl npucnocobaeHuil y opranu3MoB: MOp(OIOTHYECKHE,
¢uznonornyeckue,  OHMOXUMHUYECKHE,  ToBeAeHUecKHe.  OTHOCHUTENBHOCTb
IPUCTIOCOOJICHHOCTH OPTraHU3MOB.

Bun, ero kpurepum u crpykrypa. BumooOpasoBaHue Kak pe3ysbTatr
MUKpOdBoOMOIMH. M3omsanust — kitoueBod daktop BupooOpazoBaHus. Ilytu u
CIIocoObI BUJ1I000pa30BaHUsA: aJIONaTPUIECKOe (reorpaduueckoe),



CUMIIATPUUECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE» (monumIonaAn3anus,
rubpuauzanus). JJIMTeIbHOCTh BOIIOIMOHHBIX MPOIECCOB.

Mexanu3Mbl GOpMHUPOBaHUS OMOIOTMYECKOTO Pa3HOOOpa3usl.

Ponb »BONOLMOHHONM OHWoOJOrMM B  pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHusi 6uopazHooOpazusi. MUKPOIBOJIOIUS U KOIBOJIIOIUS MMAPa3uTOB U UX
x03s51eB. MexaHu3mMbl OPMUPOBAHUS YCTOMUUBOCTH K aHTUOMOTHKAM M CIIOCOOBI
OOpBHOBI C HEl.

JdemoHcTpanuu

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

Tabmuuet 1 cxembl: «MyTanmoHHasT HM3MEHYUBOCTHY, «llomynsironHas
CTPYKTYpa Buaa», «CxeMa MposiBICHUS 3akoHa Xapan—BainOepray, «JBuxyiime
CWJIbl ABOJIIOLUNY, «IJKOJIOrMUEcKass M30JSIUsl MOMYJIsALUUiA CeBaHCKOM (openny,
«[eorpadmueckass M3OMSANUS  JTUCTBEHHULIBI CHOUPCKOM UM JTUCTBEHHUIIBI
naypckoit», «llomynsiinOHHbIE BOJIHBI YUCIEHHOCTH XUIIIHUKOB U XXEPTBY», «Cxema
JIEUCTBUSI E€CTECTBEHHOrO OTOOpa», «Dopmbl OOpHOBI 3a CYIECTBOBaHHEY,
«MapycTprabHblii MenaHn3M», «KnBble uckoraemelie», «I10KpOBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «[Ipenynpexnaaromas OKpacka KUBOTHBIX ),
«Puznonornueckue aganrauuny, «[IpucrnocobieHHOCTs OpPraHU3MOB U €€
OTHOCUTENIBHOCTBY, «Kpurepun Buna», «Bunbl-nBorHukn», «CTpyKTypa BuAa B
npupoje», «Crnocodsl BuaooOpa3zoBaHus», «leorpaduueckoe BUA0OOpa3OBaHUE
TPEX BUJAOB JIAHJBIIICH», «IKOJOTMYECKOE BHI000pa30BAHUE BHJIOB CHHHUID,
«[Tonmumnounsl pacrenuit», «KamycTHO-penedHbIil THOPUITY.

OOGopynoBaHue: repOapuu pacTeHUH, KOJJIEKIIMU HACEKOMBIX, Uydelia NTUIl U
3Bepell C MpUMepaMHu pPa3IUYHBIX NPUCIOCOOJEHUM, Yydena NTHUIl U 3Bepei
pa3HbIX BHJOB, TepOapuu pacTeHuUW ONU3KUX BHUAOB, 00pPa30BABIIMXCS
Pa3TUYHBIMU CTIOCOOAMH.

JlabopatopHass pabGora «BpIsiBI€HHE HU3MEHUYMBOCTH y OCO0EH OIHOro
BUJIA.

Jlabopatopnas  pabora  «lIpucnocoOneHuss  OpraHmsmMoB U  HX
OTHOCHTEJIbHAS 11eJIeCO00Pa3HOCThY.

JladbopaTopuass pabGora «CpaBHEHHE BHAOB 10 MOP(HOIOTUUECKOMY
KPUTEPHUIO».

Tema 3. MaxkpodBosouus u eé pe3yabTaThbl

Metonbl  HM3ydyeHHS  MaKpO3BOJMIOLMH. [laJeoHTONOrMYecKue METOJbI
uzydeHus: dBomouuu. IlepexogHeie ¢GopMbl W (PUIOTEHETUYECKUE  PSIIbI
OpraHHU3MOB.

buoreorpaduueckue mMeTonapl u3yudeHus sBomoonuu. CpaBHeHHE (QIIOpHI U
dayHpl MaTEepUKOB W OCTPOBOB. buoreorpaduueckue obGmactu 3emud. Bunbl-
SHAEMUKHU U PEIIUKTHI.



OMOPHOJIOTUYECKUE U CPABHUTEIbHO-MOP(HOIOrUYECKUE METOJIbI M3y4EHUs
SBONIOLMH. ['€HeTHYecKue MEXaHU3Mbl HBOJIIOLMM OHTOT€HE3a M MOSBJICHUSA
SBOJIIOLMOHHBIX ~ HOBIIECTB. ['OMONOrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PyaumenTtapuble  opraHbl M aTaBU3Mbl.  MOJIEKYJISIPHO-T€HETUYECKHUE,
OMOXMMHUYECKHUE W  MaTeMaTU4YeCKMe  METOJbl  M3YyYEHUS  SBOJIIOLUU.
I'omonornynsie reHbl. COBpPEMEHHBIE METO/bI MOCTPOCHMS (DUIOr€HETHYECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTallUU U HBOJIFOIMSI TEHOMOB.

OO0uue 3aKOHOMEPHOCTH (MpaBuUiia) dBOMOIUU. [Ipunyun cmenvl QyHKYuUl.
HeoOpatumocTs sBomonuu. ApantuBHas paguaius. HepaBHOMepHOCTh TeMIIOB
SBOJIFOLIU Y.

JdemoHcTpanumn

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

Tabnuiel 1 cxembl: «DUIOreHETHUECKUI Psl JTOMAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepwl»,  «Cteromedansiy,  «Punnodpute»,  «CeMeHHBbIE
NanopoTHUKW», «buoreorpaguueckue 30HbI 3emin», «Jlpelid KOHTHHEHTOBY,
«PenukThly, «HauanpHble cTaguu 3MOPUOHAIBHOIO PAa3BUTHUS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJIOTMYHBIE OpraHel», «PyaumMeHThI,
«ATaBU3MBI», «XpPOMOCOMHBIE Ha0OOpbl YEIOBEKAa M IIUMMaH3€», «l JIaBHbIE
HAIPABJICHUS 3BOJIOLMNY, «OO0IIHE 3aKOHOMEPHOCTH 3BOTIOLIUN.

OOopynoBaHue: KOJUIEKIIMH, TepOapuu, MYJSKA HCKOMAEMBbIX OCTaTKOB
OpPraHU3MOB, MYJISDKH TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIUA HACEKOMBIX.

Tema 4. Ilponcxo:xkaeHue U pa3BuTHe JKM3HU Ha 3emJie

Hayunble rumore3bl NpPOUCXOXKIAEHUS >KM3HM Ha 3emie. AOuoreHes u
naHcnepmus. [JloHay4dHble TPEICTaBICHUS O 3apPOKICHUU KU3HU (KPEAMOHU3M).
['unore3a NOCTOSHHOTO CaMO3apOKICHUS KU3HU U €€ onpoBepKeHue onbitaMu O.
Penu, JI. Cnannanuanu, JI. [Tactrepa. [IpoucxoxaeHne skM3HU U aCTPOOUOJIOT USI.

OcHOBHBIE 3Tarlbl HEOPTraHU4EeCKOU ABOJIOLIMH. [InanerapHas
(reonoruyeckasi) OHBOJIONMSA. XHMHYECKas OJBOMIONHSA. AOHWOrCHHBIM CHHTE3
OpraHnyeckux BeniecTs n3 Heopranndeckux. Omeir C. Mwumiepa n I'. HOpm.
O6pazoBanue mnonumepoB u3 MoHoMepoB. KoamepBatnas rumnoreza A. .
Omnapuna, runore3a nepBuaHoro o0yiapona J[x. XomnaeitHa, TeHETUYECKasl TUTIOTE3a
I'. Ménmnepa. Pubosumbr (T. Yek) um runoreza «vmupa PHK» V. TI'unGepra.
®opMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Uctopus 3emnm u Meroapl €€ wu3ydyeHus. lckomaemble OpraHUYECKHE
octaTkd. ['eoxponomoruss u e€ w™eroasl. OTHOcUTENbHAasE U aOCOMIOTHAs
reOXpOHOJIOTHS. ['e0XpoHOIOrnyecKas mKaia: 30Hbl, 3pbl, HEPUOIBL, SMOXH.



HauaneHble 3Tambel opraHudeckoil sBosonuu. llosBieHue u 3BOIOLMSA
NEPBBIX KJIETOK. DBOMIOIUS MeTadonn3mMa. BO3HHUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTNIEHKH KaK aHaJor MEepPBhIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaproTHl M 5yKapuOTHI.

[Ipoucxoxienne 3ykapuoT (CUMOMOreHe3). DBONIOLMOHHOE IPOUCXOKIEHUE
BUpycoB. lIpoucxoxaeHne MHOIOKJIETOYHBIX OpPraHu3MoB. BO3HHMKHOBEHUE
OCHOBHBIX I'PYIIIT MHOT'OKJIETOYHBIX OPraHU3MOB.

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

OcCHOBHBIE 3Tamnbl 3BOJIOLMM KUBOTHOrO Mupa. OCHOBHbIE apoMOpP(O3bI
KUBOTHBIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. IlepBbie XOproOBbIE KUBOTHBIE. JKU3Hb B BOJE. DBOJIOIUSA MO3BOHOYHBIX.
[Tpoucxoxnenne ampuduii m pentwinii. [IporicxokneHne MIICKOMUTAIONUX U
ntull. [lpunnun kimrodeBoro apomopdosza. OcBoeHue OECIIO3BOHOYHBIMU U
MIO3BOHOYHBIMU KUBOTHBIMU CYLIU.

Pazutne xu3HM Ha 3emie MO »paM U IepuodaM: apxel, MPOTEPO30il,
najeo3o, Me3030M, KailHo3o0i. OOm@as XapakTepucThKa KiuMmata |
reOJIOTMYECKUX MpoueccoB. [losBlIeHHE M pacUBET XapaKTEPHBIX OPTraHU3MOB.
VYrineobpa3oBaHue: €ro ycloBUs U BIUSHUE HA Ta30BBIM COCTaB aTMOCHEPHI.

MaccoBble BBIMUpPaHUsI — KOJOTMYECKHE KpU3HChl Ipouutoro. IIpuunssl u
CIENCTBUSA MAacCOBBIX BbIMHpaHH. COBPEMEHHBIM IKOJIOTMYECKUH KPHU3HC, €TO
ocobenHoctu. [Ipobiema coxpaneHus 6nopaznooOpasusi Ha 3emIie.

CoBpemeHHasi cucrteMa opraHudeckoro mupa. [IpuHinumnel kinaccudukauu
opranu3MoB. OCHOBHBIE CUCTEMAaTUYECKUE TPYIIIbI OPraHU3MOB.

JdeMoHCcTpanuu

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

Ta6mump! n cxeMbl: «Cxema ombita @. Penny», «Cxema onsita JI. ITactepa mo
W3YYEHUIO CaMo3apoKIeHMs ku3HW», «Cxema ombita C. Mwuiepa, I'. HOpwny,
«JTampl  HEOPraHWYECKOW  HBoMOLUM»,  «['€OXpOHOJIOrMYECKass  IIKauay,
«HauanpHble 3Tanbl OpraHUYecKoi IBONIONUNY, «CxeMa 00pa30BaHUS DYKAPUOT
nyTéM cuMmOuorenesa», «Cucrema KUBOW mpupoabl», «CTpoeHUE BUPYCA,
«Apomopo3bl  pacteHuid», «PuHHOQUTB), «OIHOKIETOUYHBIE BOIAOPOCIH,
«MHorokJsieTounble Bogopociamy», «Mxwm», «IlanopoTHukn», «l 0NM0CEMEHHBIE
pactenusi», «OpraHbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUSA KUBOTHOTO
mMupay, «Apomopdosbl KHBOTHBIXY», «lIpocreimue», «KueuHOTOTOCTHBIEY,
«IInockue YEPBUY, «YeHuCcToOHOrue», «PBIOEIY, «3E€MHOBOIHBICY,



«Ipecmbikarommecs», «lItuupy, «Mnekonuraromuey, «Pa3Burue KU3HU B
apxeunckou spe», «Pa3BuTHE KU3HU B IPOTEPO3OMCKOM dpe», «Pa3BUTHE KU3HU B
1aJIE030MCKON 3pe», «Pa3BuThe )XKU3HU B ME3030MCKOM 3pey, «Pa3Burtne KU3HU B
KalHO30MCKOU dpe», «COBPEMEHHAsI CUCTEMA OPTaHUYECKOIO MUPAY.

OOGopynoBaHue: repOapuu pacTeHUM pa3IUYHBIX OTACNIOB, KOJUICKIIMU
HACEKOMBIX, BIIAYKHbIE MpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOKHUX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, 4Yydella NTULl M 3Bepew,
KOJUICKIIUA OKAMEHEIIOCTEM, TMOJIE3HBIX MCKOMAEMBIX, MYJISDKH OPraHHMYEeCKHUX
OCTaTKOB OPTaHWU3MOB.

BupryanbHas  sa0oparopHass  paGora «MoaenupoBaHUE  ONBITOB
Mumiepa—HOpu 10 u3y4eHu0 abMOTEHHOTO CUHTE3a OPTaHUYECKUX COCTMHEHHUH B
nepBUYHON aTMOchepe».

JladbopaTtopHas pabora «/3ydyeHue M ONHCaHUE HCKONAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IpakTnueckas padora «/3ydeHue OCOOEHHOCTEHl CTPOCHUS PACTECHUI
Pa3HBIX OTIEIIOBY.

IIpakTnyeckas padora «/3yyeHue ocoOOEHHOCTEN CTPOEHUSI MO3BOHOUYHBIX
KUBOTHBIX».

Tema S. IIpoucxoxkaeHue yeja0BeKa — AaHTPOIOIeHe3

Paznensl n 3anaun anTponoaoruu. MeToibl aHTPOIIOJIOT U H.

CraHoBiieHUE TIPEACTABICHUN O IMPOUCXOXKICHUU 4YelOBEeKa. PenuruosHbie
B0O33peHUsA. COBpEMEHHbIE HAYYHbIE TEOPHUHU.

Cx0acTBO 4enoBeKa ¢ )KMBOTHBIMU. CUCTEMATUUECKOE MOJTOKECHUE YETOBEKA.
CBuzerenbcTBa  CXOACTBA  4YEJIOBEKA € JKMUBOTHBIMH:  CPaBHUTEIIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTHYECKHUE, br3M0I0r0-OMOXUMHUYECKHE,
noBegeHYeckue. OTau4us 4eloBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJOBHOrO MO3ra U BTOPOM CUTHAIBHOU
CHCTEMBI.

JBrxyire cuibl (pakTopbl) aHTPOIIOreHe3a: OMOJIOrMYecKue, COlMalIbHbIE.
CooTtHoleHne OMOTOTHIECKUX M COIMMATBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.

OcHOBHbBIE CTaauu aHTpororeHe3a. PanHue uenoBekooOpas3Hbie 00€3bSHbBI
(MPOKOHCYJIBI) M PaHHUE TTOHTH/IBI — OOIIUE TIPEAKU YeTOBEKOOOPa3HBIX 00€3bsiH U
JT0JIel. ABCTPAJONUTEKH — ABYHOTHE NMPEAKHU JItoAei. YemoBek yMenbli, MepBbie
V3TOTOBIIEHUSA OpYIHM Tpyaa. YenoBek MPpAMOXOIAIIMN U MEPBBIM BBIXOJI JIFOJEH
3a mnpenensl  Adpuku. YemoBek reimenbOeprckuii  — 0o0mMM  Mpenok
HEaHIEPTaJIbCKOr0 YEIOBEKA U YEJIOBEKA pa3yMHOro. YenoBeK HeaHIIepTaIbCKUN
KaK BUJl JIIOJEH XOJIOJHOTO KJMMaTa. YeloBEeK pa3yMHbI COBPEMEHHOIO THIIA,
JICHUCOBCKUM YETIOBEK, OCBOCHHWE KOHTHMHEHTOB 3a mpeaenamMu Adpuku.
[Taneorenerrka v najeoreHOMUKA.



DBOJIIOIUST COBPEMEHHOTO uesoBeKa. EcTecTBEHHBIN OTOOp B MOMYJSAIMIX
yenoBeka. MyTanMoHHBIN Tpouiecc U noiaumopdusm. [lomynsiroHHbIE BOJHBI,
npeiid reHoB, mMurpanus U «3OQPeKT OCHOBATENS» B MOIMYJISIIUSIX COBPEMEHHOTO
YeJIoBeKa.

Yenoseueckue pacel. IloHAatne o pace. bompline pacel: €BpONEOUHAs
(eBpasmiickas),  aBCTpajo-HerpoujHasi  (dKBAaTOpHAIbHASs]),  MOHTOJOHMIHAS
(a3uarcko-amepuKaHcKkas). Bpems u myTH pacceleHHsl 4YelloBeKa IO IUIaHETe.
EnunctBo  dyenoBeueckux  pac. HaydHas  HECOCTOSTENBHOCTH  pacu3Ma.
[Ipucnoco6eHHOCTh YeoBEeKa K pa3HBIM  YCIOBHUSIM OKPYXKAIOIIEH Cpebl.
Bmusiaue reorpaduueckoit cpenbpl W jpedia reHoB Ha  MOP(QOJOTHIO U
(U3MOIOTHIO YeIOBEKa.

MexaucuuIuiMHapHble  MeToAsl B (u3uuecko  (OMOIOrHYecKoi)
AHTPOMOJIOTMM.  OBOJIOLMOHHAS ~ QHTPOIOJOTHS U MAJE€OaHTPOMNOJIOTHUS
YEJIOBEYECKUX MOMYJISIUA. bHoconuanbHble UCCIAEHOBAaHUS MPUPOABI YEIOBEKA.
HccnenoBanre KOIBOMIOMUH OUOJIOTHIECKOTO M COIUATBLHOTO B YEITOBEKE.

JdemoHcTpanuu

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

Tabmumpl 1 cxeMbl: «MeETOoIbI aHTPOITOIOTUHY, «I 0JIOBHOM MO3T UeIoBEKa,
«YenoBekooOpa3Hble 00€3bsiHBI», «CKENeT YeloBeKa U CKeJeT IIHMMITaH3e»,
«PynMMEHTHI U aTaBU3MBIY, «JIBIXKYIIUE CUITBI aHTPOMOT€HE3ay, « IBOJIIOIMOHHOE
IpPEBO  4YeNOBEKa», <«ABcTpainonuTek», «UYemnoBek  ymenslil», «YenoBek
MPAMOXOIAIIMNNY, «/leHncoBckuil yenoBek» «Heannepranbip», «KpoMaHbOHIIED,
«Ipenku yenoBekay, «ITanbl 3BOIIOLNU YETOBEKa», «Packl UeT0BEKay.

OOGopynoBaHue: MYJSDKM  OKaMEHENIOCTeH, TMpeAMETOB  MaTepualibHOM
KYJIbTYpbl TIPEAKOB 4EJIOBEKa, penpoaykiuu (¢pororpadhun) KapTuH C
MUGDOJIOTUIECKUMUA U OHUOJEHCKUMU CIOK€TaMHU TPOUCXOXKJICHUS 4YEIIOBEKa,
doTorpadgum HaXOOK UCKOTIAEMBIX OCTAaTKOB YEIOBEKA, CKEJIET YeJI0BEKa, MOJICITh
yeperna 4YejgoBeKa M Yepena IIUMIIaH3e, MOJIeNIb KHUCTH 4YeJlOBEKa W KHUCTH
HIMMIIaH3€, MOJIEIIM TOPCa MPEAKOB YEI0OBEKA.

JlabopaTtopHass paGora «/3ydueHne OCOOCHHOCTEH CTpOEHUsS CKeJeTa
YEJIOBEKA, CBSI3AHHBIX C MPSAMOXOKIACHUEM).

IIpakTHuyeckas padora «/3yyeHre SKOJIOrM4eCKUX aJarTalki 4eT0OBEKay.

Tema 6. JkojiorMsi — HayKa O B3aHMOOTHOIICHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM C OKPYKAKOLIEH cpeaou

3apoxzeHue U pa3BuTue 3Kkojoruu B Tpyaax A. I'ym6onsara, K. @. Pynbe,
H. A. CeepuoBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pazgensl u 3amaun
sKoJ0ruu. CBsI3b KOJIOTUU C APYTUMHU HayKaMHU.



Mertonbl skonoruu. IloneBbie HaOMOACHUS. DKCIEPUMEHTHI B JKOJOTHUU:
OpUpOAHbIE UM JlabopaTopHbie. MojenupoBaHue B IKOJIOTUM. MOHUTOPUHT
OKPY’KaroIel Cpeibl: JIOKAIbHBIM, perHOHAIBHBIN U TJI00ATBHBIH.

3HaueHUE DOKOJOTMYECKHX 3HAHWW JUIA  YEJIOBEKa. JKOJIOTMYECKOE
MHPOBO33PEHUE KaK OCHOBA CBSI3€M 4YeJlOBeUecTBa C MpUpoAoi. PopmupoBaHue
JKOJIOTMYECKOH KYJIbTYPbI U 9KOJIOTMYECKON T'PAaMOTHOCTH HACEIICHUS.

JdeMoHCcTpanuu

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

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

JlaGoparopHast padora «3yuenue METOJI0B AKOJIOTUYECKUX
UCCIIEOBAHUI.

Tema 7. Opranusmsl U cpeaa oOMTaAHUSA

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

AbGuotnueckue ¢akrtopsl. CBeT Kak sKonoruueckuii ¢akrop. JleiicrBue
Pa3HBIX YYACTKOB COJHEYHOIO CIIEKTpa Ha OPraHU3Mbl. JKOJIOTUYECKHUE TPYMIIBI
pacTEeHUN M JKUBOTHBIX I10 OTHOLICHHMIO K cCBeTy. CHUTHalbHas poJib CBETA.
doTonepuoan3m.

Temneparypa kak skonoruueckuil ¢akrop. JleiictBue Ttemmeparypsl Ha
opraHusMbl. [IOMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnoctes kak skomormdeckuil Qaxrtop. I[IpucmocobneHus pacTeHuii K
nojep:kanuio BogHoro Oananca. Knaccudukanms pacTeHUl MO OTHOIIEHHIO K
Bojie. [Ipucnoco6ieHus )KMBOTHBIX K M3MEHEHHUIO BOJAHOIO PEXUMA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, Ha3€MHO-BO3JYIIHAs, MMOYBEHHAS,
[NIyOMHHas  MOANOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DuU3uKo-XuMuyeckue
0COOEHHOCTH cpel oOuTaHusi opraHu3MoB. [lpucrnocoOneHuss OpraHusmMoB K
YKU3HU B Pa3HbIX Cpenax.

buonornyeckue purmbl. BHemmHue u BHyTpeHHHE pUTMBL. CyTOYHBIE U
roJWYHbIE PUTMBL. [IpUCHIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUH KU3HU.

Kuznennoie Qopmel opranusmMoB. I[loHsiTue o0 KU3HEHHOW (Qopme.
JXKuznennsie HopMbl pacTEHUIl: 1epeBhs, KYCTAPHUKHU, KyCTAPHUUKHI, MHOTOJIETHHE



TpaBbl, OJHOJETHUE TpaBbl. JKu3HEHHBIE (OPMBI KUBOTHBIX: THAPOOHUOHTHI,
reo0MOHTBI, a9POOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a >KU3HH.

buotnyeckue  (akTophl. Buner  OWoTHMYecKMX  B3aUMOJICHCTBHIA:
KOHKYPEHIIUS, XUIIIHUYECTBO, cuMOM03 U ero (opmsl. [lapasutusm, koonepamnus,
MyTYyaau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxieOHn4uecTBO). Herpoduueckue
B3auMoJielicTBUsl  (Tommueckue,  Qopuueckue, ¢dadbpuueckue). 3HAUCHUE
OMOTHMYECKHX B3aUMOJCHCTBUI JJii CYyLIECTBOBaHHUS OPTraHU3MOB B Cpele
obutanud. [IpuHIUI KOHKYPEHTHOTO UCKIIOYEHHUSI.

JdemoHcTpanun

Tabnmuuet 1 cxembl: «Okonoruueckue (akTope», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIbI JKUBOTHBIX MO OTHOIIEHHUIO K CBETY», «TEeIIOKpOBHbIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE 3>KUBOTHBIE», «DU3MONOrHYECKHE aJanTaluu
KUBOTHBIX», «Cpenbl o0OWUTaHUSI OpraHU3MOB», «bHONOrMYECKuEe PUTMBIY,
«Kusnennoie  Gopmbl  pactenuit», <« KuzHeHHbIE  (OPMBI  KUBOTHBIX),
«9KocucTeMa MMUPOKOIMCTBEHHOIO JIeCca», « IKOCHUCTEMA XBOMHOrO Jieca», «Llenn
nuTaHus», «XumHudectBoy, «llapasutuzm», «KoukypeHuus», «CumMOuos3y,
«KommeHncanuzmy.

OO6opynoBanue: repdbapuu pacTeHUW U >KUBOTHBIX, MPHUCIOCOOIEHHBIX K
BJIUSHUIO DPAa3JIMYHBIX HKOJIOTMYECKUX (PAKTOPOB, repOapum CBETONIOOUBBIX,
TEHENIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIIOOMBBIE, TEHENIOOUBBIE U
TEHEBBIHOCIIMBbIE KOMHATHBIE PACTeHUs], repOapuu U KOJUIEKIIMH TETUTONIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPACTEHUM, Uydena MTUIl U 3Bepei, repdbapuu
pacTeHuil, OTHOCSIIMXCA K TUrpopuram, kcepoduram, Me3opuram, KOMHATHbBIE
pacTeHMs JaHHBIX T'PYIIN, KOJUICKIIUHA KUBOTHBIX, OOUTAIONIUX B Pa3HBIX cpeiax,
repbapu W KOJJIGKIIMM PACTEHUM M KUBOTHBIX, OOJIAJAIOIIUX YepTamu
IPHUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSIM YCJIOBHM >KM3HHU, TrepOapuu M
KOJUTCKIIMM PACTCHWA W KUBOTHBIX PA3IMYHBIX KU3HCHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YYACTBYIOIIUX B PA3IMYHBIX OMOTHYECKUX B3aUMOJICUCTBUSX.

JlabopatopHass pabora «BblsBiIeHHME NTPUCIOCOOJCHUN OPraHU3MOB K
BIIMSIHUIO CBETa».

JlabopaTopHass pabGora «BbIsiBIeHHE MPUCIOCOOJICHUN OPraHU3MOB K
BIIUSTHUIO TEMIIEPATypPhI».

JlabopaTopHasi padora «AHAaTOMHYECKHE OCOOCHHOCTH pACTCHUH U3
Pa3HBIX MECT OOUTAHUA.

Tema 8. Ikos10rusi BUA0B ¥ NOMYJISIIM A

OKOJIOTUYECKHE  XApaKTePUCTUKU  TMOMYJISALHH. [onynsuus Kak
Oouosnornyeckas cucrema. Poib HEOTHOPOAHOCTH cpenbl, GU3NMUECKUX OaphepoB U
0COOEHHOCTEHN OMoJoruu BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPHI
nonyiasiuuid. OCHOBHBIE TMOKa3aTeIW MOMYJISUUU: YHUCIEHHOCTh, IUJIOTHOCTD,



BO3pacTHAasi M TIOJIOBasg CTPYKTypa, pOXKAAEMOCTb, MPUPOCT, TEMII PpOCTa,
CMEPTHOCTb, MUTPALIUSI.

DKoJloruyeckasi CTpykrypa nomyssinuud. OueHKa YUCIEHHOCTH TMOIYJISLUH.
JIlnvHamuKa monyiAnuu U €€ perysianusa. buoThdecknii moTEeHIMan MOMYJISLHH.
MopaenvpoBanue TMHAMUKHA TONyJIsiiud. KpuBble pocTa YMCIEHHOCTH TTOMYJISILINY.
KpuBble BbDKMBaHUsA. Perynsiuus YWCICHHOCTH MOMYJSLUNA: Poiib (PAKTOPOB,
3aBUCSIINX U HE 3aBUCAIINX OT IDIOTHOCTH. DKOJIOTHYECCKHIE CTPATeTu BUIOB (I- 1
K-cTparerun).

[Tonsitue 00 sKonormyeckoil Huiie Buaa. MecrooOutanue. MHoromepHas
Mozenp sKkojmormyeckon Humm JIxk.M. XarumHcona. Pa3mepsl 3konorunueckou
Hud. [loreHunanbHas U peanu30BaHHAS HUILLIH.

Bun kak cucrema mnomynsuuid. Apeansl BUAOB. BHIBI M HMX JKU3HECHHBIE
CTpaTeru. JKOJOTHUYECKUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH TIOBEIEHUS W MUrpalui >KUBOTHBIX. buomornueckue
VWHBAa3UU YY>KEPOJIHBIX BUIOB.

JdemoHcTpanuu

[Toprper: Hdx. . XaT4nHCOH.

Tabmuiel M cxembl: «IKOJOTMYECKUE XapaKTEPUCTUKU TOMYJISIIUN,
«IIpocTpaHcTBeHHass  CTpyKTypa mHomyianum», «Bo3pacTHeie  nmpaMuabl
nonysaun», «CKOpPOCTb  3aCElIEHUs] IMOBEPXHOCTH  3€MJIM  Pa3JIUYHBIMU
opranuzmammny», «Mogenp 3xonornueckor Humu Jx. M. XaTuyuacoHay.

O6opynoBaHue: repOapuu pacTEHUM, KOJIJICKIIUHN YKUBOTHBIX.

JladbopaTopuas  pabora  «llpucmocobneHuss ceMsH pacTeHHl K
PaCCEIECHUIO».

Tema 9. Ikos10rus1 CO00IECTB. IKOJOIHYECKHE CUCTEMBbI.

CooOmiectBa opranu3MoB. buomeHo3 u ero cTpykrypa. CBsS3u MEXKIy
OpraHU3MaMH B OMOILIEHO3E.

Okocuctema kKak oTkpbiTas cucrema (A. JIx. Tencnu). OyHKIMOHATBHBIE
OJIOKM OpraHW3MOB B OKOCHUCTEME: MPOIYLEHThl, KOHCYMEHTBI, PEIyICHTHI.
Tpoduueckne ypoBHH. Tpoduueckne 1enu u ceTu. AOHOTHYECKHE OJIOKH
skocucteMm. [TouBbl U WiTbl B 3k0ocucTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUH
B DKOCHCTEME.

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

Jlunamuka sxkocucmem. Kamacmpoghuueckue nepecmpotiku. Dnyxmyayuu.
HamnpaBnenHsie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCMM M HMX MPUYUHBI. AHTPOIOr€HHbIE BO3JCUCTBUS Ha
cykneccuu. Knumakcaoe coo6miectBo. buopasnoobpasue u moiHora KpyroBopora
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOILIECTB.



[IpupoaHbie 3K0CUCTEMBI. JKocucmembsl 03€p U pek. IKocucmemvl Mopel U
oKeano8. Ixocucmemvbl MyHOp, 1€CO8, Cmenell, NyCMblHb.

AHTpPONIOTEHHBIE JKOCUCTEMBI. ArposkocucTtema. ArporeHo3. Paznuuus
MEXTy aHTPOITOTCHHBIMH U TTPUPOTHBIMH SKOCHCTEMAMH.

Ypb6oskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. ['opojackas
dnopa u dayna. CunanTponuzainusi Topojckoil QayHbl. buonorudeckoe u
XO03STUCTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3akoHOMEpHOCTH ()OPMUPOBAHUS OCHOBHBIX B3aMMOJCHCTBUI OPraHU3MOB B
aKocHucTeMax. Pojib Kackaonozo 3gghexkma u 6uU008-30UDPUKAMOPOS (KII0UEBbIX
6U008) 6 yHKYUoHUposanuu sxocucmem. IlepeHOC IHEPTUU U BEIIECTB MEXKIY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOIYJISILIUN U YKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOIIOT'€HHBIX BO3/ICHCTBUH.

Mexanusmul 8030eticmeus 3aepA3HeHUll pPA3HbIX Munos Ha
CcyOOpP2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSX,
OCHOBbl ~ 9KOJI02UHEeCKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCMBUS.
Meto0510rusi MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIIOI'€HHBIX YKOCUCTEM.

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

IIUPOKOJIUCTBEHHOI0 Jiecay, «IKOCUCTeMa XBOMHOTO jeca», «DyHKIIMOHATbHbIC
IPpYNIbl OPraHU3MOB B 3KocucTeMe», «KpyroBopoT BeEHIECTB B 3KOCHCTEMEY,
«Jenu nmutanus (MacTOUIIHAS, TETPUTHAS)», «IKOJIOTHYECKash MUPAMUIAa YUCEID,
«IKoJorrvecKas mupaMujia OMoMacchly, «IKOJOTHUECKas Mupamujia dHEPrun»,
«O0pazoBanue 6onotay, «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxkapay, «JKOocuUcTeMa 03epay, «ArpoieHos», «KpyroBopor BEHIECTB U MOTOK
SHEPTUU B arporieHo3ey, «[Ipumeps ypOodKOCUCTEM.

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

IpakTHueckas padora «3yyeHue U onucanue ypoo3KOCUCTEMBI.

JladbopaTopHass paGora «l3yueHune pazHOOOpa3usi MENKUX MOYBEHHBIX
YJIIEHUCTOHOTUX B PA3HBIX IKOCUCTEMAX).

IKCKypeHusi «IKCKYpCHsl B TUIMYHBIN OuoreoreHo3 (B AyOpaBy, Oepe3HSK,
€JIbHUK, Ha CyXO/I0JIbHBIN WM MTOMMEHHBIN JYT, 03€p0, O0JI0TO)».

IKeKypeusi «DKCKypcUs B arpodKocUCTeMy (Ha TMoje WIW B TEIUIMYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riodajsbHas IKOCHCTEMA

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



VYuenue B. U. Bepnajackoro o 6uochepe. Obnactu 6uocdeps! u €€ cocran. Kupoe
BelecTBO Ouocdeprl U ero PyHKIUH.

3aKOHOMEpPHOCTH cyliecTBoBaHusi omocdeprl. OcobeHHOCTH OHMOCcPephl Kak
rJ100aJIbHOM 3KOcUCTEMBI. J[MHaMHuueckoe paBHOBecue B Ouocdepe. KpyroBoporsl
BELIECTB U OMOreOXMMHUUYECKUE LUKJIIBI (Yriieponaa, a3ora). PUTMUYHOCTD SIBIECHUI
B Onocdepe.

3oHanmbHOCTh Omocdeprl. Ilonsatne o Omome. OCHOBHBICE OHMOMBI CYIIIH:
TYH/pa, XBOWHBIE Jieca, CMEIIAaHHbIE U IUPOKOJIUCTBEHHBIE J€ca, CTEH, CAaBaHHBI,
MYCTBIHU, TPOTIMYECKUE JIECa, BBICOKOTOPhs. KiuMar, paCTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIHS )KHUBBIX CUCTEM, OIICHKA UX PECYPCHOT0 MOTEHITHaa 1
ounocdepHbIX PyHKIUH.

JdemoHcTpauumn

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

Tabmuter 1 cxembl: «['eocdepsr 3emmn», «KpyroBopor azora B mpupoje»,
«KpyroBopor yriepoga B mpuponae», «KpyroBopor kuciopoga B MPUPOJEY,
«KpyroBopot Boabl B mnpupoae», «OcHoBHbIe OMOMBI cymimny, «Kinmaruueckue
nosica 3emiun», «Tynapay», «Taiira», «CMmemannbiid jiecy», «IIIUpOKOIMCTBEHHBIN
nec», «Crenby», «CaBanHay, «[lycTeiHa», « Tponmyueckuid ecy.

OOGopynoBaHue: repoapuu pacTEHUM pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YestoBek M OKpyxka0IIas cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX NpHYUHBL. Bo3aelcTBue deloBeKa Ha
ouochepy. 3arpssHeHue BoO3AYyMIHOM cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoAHON cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBbel. OxpanHa
MOYBEHHBIX pecypcoB. M3MeHeHue kiumara.

AHTpPONIOT€HHOE BO3/ICMCTBUE HA PACTUTEIbHBIA U )KMBOTHBIN Mup. OXpaHa
pPaCTUTENBHOTO U >KUBOTHOTO Mupa. OCHOBHBIE MPUHIMIBI OXPAaHBl MPUPOIBI.
Kpacueie kHuru. OcobGo oxpansembie mpupojanbie Tepputopun (OOIIT).
boranuyeckue cajpl U 300JI0TMYECKHE TAPKU.

OCHOBHbIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSI YEIOBEYECTBA U IMPUPOJBIL.
PaumonanbHOe  MPUPONONONIB30BAaHUE M COXpAHEHHE  OHMOJIOrMYECKOro
pazHooOpazust 3emuid. OOIIKMEe 3aKOHOMEPHOCTH TJI00ATbHBIX SKOJOTHMYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOT O KPU3HCa U €r0 BEPOSTHBIE TTOCIIECTBUS.

Pa3zButne METO/IOB MOHUTOPUHIA pa3BUTHUSI OMNACHBIX TEXHOT'€HHBIX
npoueccoB. Cucmemuvie uccredosanus nepexooa K pecypcocoepezaroujeni u
KOHKYPeHmocnocobHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvnvlie ungopmayuonnvie cucmemvl, obecneyugaroujue 00CmMyn K
ungopmayuu NnO  COCMOAHUIO OMOENbHLIX 6U008 U 9IKocucmem. OcHOBbL



9Kopeabunumayuu 3Kocucmem U cnocobo8 6OopbObL ¢ OUONOBDEHCOCHUSMU.
Pexoncmpykyus mopckux u HazemHwlx IKOCUCTIEM.

JdemoHcTpanuu

Tabmuupl W cxembl:  «3arpsi3HeHHE  atMoc(epbl»,  «3arps3HeHHe
ruapocdepb», «3arpsizHeHue nouBbl», «llapHukoBblii  3pdexT», «Ocobo
OXpaHsieMble PUPOJHBIE TEPPUTOPUIY, «MOJIETN YIIPABIIEMOIO MUPAY.
Ob6opynoBanue: ¢otorpaguu OXpaHSEMbIX pPACTCHUM M KUBOTHBIX KpacHoi
kHuru Poccuiickoit @enepanuu, KpacHON KHUTH pErnoHa.



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

JIMUHOCTHBIE PE3YJIBTATDBI

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

B cTpykType MMYHOCTHBIX Pe3yIbTaTOB OCBOSHHUS MPOrpPaMMBbI IO OUOJOTUH
BBIJICJICHBI CJIEAYIONIUE COCTABIIAIONIME: OCO3HAHUE O0YUYaIOIIUMUCS POCCHICKOM
rPaXIAaHCKON MIEHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSATEIbHOCTH
U CAMOONPENEIEHUI0, Haiuuyue Mmomusayuu K OOyYEHUIO  OHOJIOruH,
yenenanpaegiennoe paszeumue BHYTPEHHUX YOEXKIEHUM JUMYHOCTH HA OCHOBE
KJIFOUEBBIX IICHHOCTEW U HCTOPUUECKUX TPATUIUN pPa3BUTHUS OHOIOTHYECKOTO
3HAHUSI, 20MOBHOCMb U CNOCOOHOCMb O0YUYAIOIIHNXCA PYKOBOJICTBOBATHCS B CBOEH
JESATETbHOCTU I[€HHOCTHO-CMBICIOBBIMUA YCTAHOBKaMHU, MPUCYIIMMHU CUCTEME
OMOJOrMYeckoro  0oOpa3OBaHMS, Haluyue  NPABOCOZHAHUS  DKOJIOTMYECKOU
KYJIbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH KUZHEHHBIC TUIAHBI.

JIM4HOCTHBIE pe3ybTaThl OCBOSHUS MPOTPAMMBI IO OHMOJIOTUH JTOCTHTAFOTCS
B EIUHCTBE Y4YEOHOM M BOCIHUTATEIBHON JESITEIBHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMU POCCUMCKUMH COIUOKYJIBTYPHBIMHU, UCTOPUUECKUMU U JTyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE MpaBWIAMU U HOpPMaMH
MOBEJCHHUSI W CIIOCOOCTBYIOT TIPOIECCaM CaMOITO3HAHMSI, CAMOBOCIIMTAHHS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH TMO3UIMU JIMYHOCTHU, NATPUOTH3MA U
YBXKECHHUS K 3aKOHY M IPABOIOPSAAKY, YEIOBEKY TPyAAa U CTApLIEMY IMOKOJIEHHUIO,
B3aMMHOTO YBa)XEHUsS, OEpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEAHIO H
TpaJulUsIM MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuiickon Penepanuu, Opupoae u
OKpYXaIolIeH cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMS yueOHOro mpeaMera «buoiorus»
JIOJIKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTH 00YUYaOIIUXCSl PYKOBOJICTBOBATHCS
chOopMUPOBAHHOW BHYTPEHHEH MO3ULUEN JHUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUCHTAIlMM, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM [EHHOCTSIM POCCHICKOT0o O0OIIEeCTBa, PaCUIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JAEATEILHOCTA B MPOLIECCE peain3allii OCHOBHBIX HaIpPaBICHUN
BOCIIUTATENIbHOU JIEATEIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpa:ka1aHCKOTro BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH IPAKJAHCKOMN MO3ULIMH 00YUYaIOIIErocsl KaKk akKTUBHOT'O U
OTBETCTBEHHOI'0 WIEHAa POCCUMCKOro OOIIECTBA;

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



TOTOBHOCTb K COBMECTHOM TBOPYECKOM JEATEIbHOCTH TPU CO3JTaHUHU
y4eOHBIX MPOEKTOB, PEUICHWH y4eOHBIX M MO3HABATENBHBIX 3a/1a4, BBITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHHE YUYUTHIBATh B CBOHMX JEHCTBHUSIX HEOOXOAMMOCTb KOHCTPYKTHBHOTO
B3aMMOJICHCTBUSI JIIOJICH C Pa3HBIMHU YOSKICHUSIMH, KyJbTYPHBIMU IEHHOCTSIMU U
COIIMAIbHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TIPOIIECCE COBMECTHOI'O BBIMOIHEHUS
y4eOHBIX, TO3HABATEIbHBIX M HCCIENOBATEIbCKUX 3a7a4, YBAXKHUTEIbHOIO
OTHOIIIEHUS K MHEHHIO OIMOHEHTOB MpU OOCYKICHUH CIIOPHBIX BOIPOCOB
OMOJOTMYECKOT0 COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESATENbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMSA

c(hopMHUPOBAHHOCTH POCCUNCKOU TPpakIaHCKOMN HUJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUSI K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTU IEpel
Ponunou, ropmoctu 3a cBOM Kpau, CBOWO PoauHy, CBOM S3bIK U KYJIBTYPY,
IPOIIJIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOLIEHUE K MPUPOJHOMY HACJIEAUIO U MAMSTHUKAM IPUPOIBI,
TOCTHXEHUsIM Poccuu B Hayke, MICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCUHCKUX Y4YEHBIX B CTAHOBJIEHUE W
pa3BuTHE OWOJOTUM, TOHMMAaHUS 3HA4YCHHUS OWOJOTUU B TO3HAHHH 3aKOHOB
IPUPOJIbI, B AKU3HU YETIOBEKA U COBPEMEHHOTr0 00II1eCTBa;

ujelHas yOexXJIEHHOCTh, TOTOBHOCTh K CIIYXXEHUIO M 3amure OTeuyecTsa,
OTBETCTBEHHOCTH 32 €ro Cyab0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUA:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUMCKOrO HAPO/Ia;

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO TTOBE/ICHUS;

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

OCO3HAHUE JIMYHOTO BKJIAJ]a B OCTPOCHUE YCTOMUUBOTO OYIYIIEro;

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

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKJIIOYAsh ICTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHUMAaHHE SMOIIMOHAIIBHOTO BO3/ICHCTBHUS )KMUBOM MIPUPOJIBI U €€ [IEHHOCTH;



TOTOBHOCTh K CaMOBBIP@XCHHIO B Pa3HbIX BHUJAX HCKYCCTBA, CTpEMJICHUE
NPOSIBIIATH Ka4eCTBa TBOPUYECKOM JIMUHOCTH;

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

NMOHUMAaHHE U pealu3alus 3J0pOBOr0 M 0e30MmacHoro oobpasa KU3HU
(3mopoBO€  THUTaHWE, COOJIOJIEHWE TUTUEHUYECKUX TPaBWI W HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTHbIXa, peErysipHas Qunyeckas
AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIIECHUS K
COOCTBEHHOMY (DPM3HUECKOMY U NICUXUYECKOMY 3/10POBbIO;

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

OCO3HAHUE TOCEICTBUN M HEMPHUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOIeHUs
AJIKOT0JIsI, HAPKOTUKOB, KypeHus);

6) TPy10BOr0 BOCIUTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MAacTEePCTBa, TPYIAOTIO0HE;

TOTOBHOCTh K AKTUBHOW MESTEIHHOCTH TEXHOJOTMYECKOW U COLMAIBHOM
HAIPABJIEHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TaKy0 AESTEIbHOCTD;

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

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

7) 3K0JIOrM4e€CKOr0 BOCIIMTAHMS

AKOJIOTHYECKH 11€JI€CO00pa3HOE OTHOIICHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emIie, OCHOBE €€ CYyIIE€CTBOBAHHUSI;

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

OCO3HAaHHE TJI00aTBPHOTO XapaKTepa IKOJOTHMUECKHX MpoOJeM W IMyTed HuX
pernieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble MpPH H3YYEHUH OHOJIOTHU
3HAHMSI W YMEHHUS TMPU PEIICHHH TPoOJIeM, CBS3aHHBIX C PAlMOHAIBHBIM
OPUPOJONOIb30BAHUEM  (COONIOJIEHHE  TpaBWJl  TOBEACHUA B  IPUPOJIE,
HAIIPaBJICHHBIX HA COXPAHEHUE PABHOBECUSI B DJKOCHUCTEMAaX, OXpaHy BUJIOB,
IKOCHUCTEM, OHochephl);

AKTUBHO€ HENPUATHE JICMCTBUK, IPUHOCAIIMX BpEH  OKPYKAOIIEH
NPUPOJHON Cpeie, YMEHHE MPOTHO3UPOBATH HEOJIATONPHUSTHBIC KOJIOTHUYESCKUE
MOCJIEICTBUSA NMPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIIATh UX;



HAJIUYUE PA3BUTOr0 HKOJIOTHYECKOI'0 MBIILICHHUS, YKOJIOTHYECKON KYIbTYpHI,
OTIbITa TSI TENbHOCTU HKOJIOTUYECKOM HAIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IMO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAJIBHOUN
MPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOUN JEATEIbHOCTH SKOJIOTMYECKON
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHA HAYKM M OOIIECTBEHHOM MPAKTHUKH, OCHOBAHHOTO Ha JUAjore
KYJbTYp, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

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

NOHUMaHHE CcrnenudUuKd OUOJOTMM KaK HayKH, OCO3HaHMs €€ poJiu B
(GbopMHUPOBAaHUU PALMOHAIBHOIO HAYYHOT'O MBIIUIEHUS, CO3JaHUU 1IETOCTHOrO
Npe/ICTaBlIeHUss 00 OKpY)KalolleM MHpE KaK O €IUHCTBE NMPUPOJbI, YETOBEKa U
o0IecTBa, B IMO3HAHWHM TPHUPOMAHBIX 3aKOHOMEPHOCTEH W PEIICHHH MpoOIeM
COXpaHEHUS TPUPOTHOT'O PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMU JII COBPEMEHHOW IMBUIIM3ALINMU:
oOecrieuyeHus: HOBOI'O YPOBHS Pa3BUTHUS MEIUIIUHBI, CO3JaHHE TMEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh pPECypcHbIE NPOOJEMBbI  Pa3BUTHS
YeJIOBEYECTBA, MOUCKA MYTEeW BhIXOJa U3 TIIO0ATBHBIX AKOJOTMUECKUX MPOOIeM U
o0OecrieyeHusi  Mmepexojla K  YCTOMYUBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
UCTIOJIb30BAHUIO TPUPOJHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTAaH/IAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUU OHMOJOTMYECKHUX 3HAHUU B IENSIX
MOBBIILIEHUS OO0IIe KyJIbTYpbl, €CTECTBEHHO-HAy4YHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAILHOW TPAMOTHOCTU OOydarommxcs, GopMupyeMoi
IpYU U3y4YEHUU OMOJIOTHH;

MOHUMAHHE CYITHOCTH METOJIOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH UCIOJb30BaTh TMOJy4yaeMble 3HaHUS [JIs aHalu3a |
OOBSICHEHUS SIBJICHUI OKPYXAIOIIEro MUpa U MPOUCXOJAIINX B HEM MU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOUCHUS! HAa OCHOBE HAY4YHBIX (DAKTOB H
UMEIOIIUXCS JaHHBIX C IeJIbI0 TIOTYYEeHUS IOCTOBEPHBIX BBIBOJIOB;

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

OCO3HAHUE IIEHHOCTH HAYYHOU JAESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOEKTHYIO M MCCIIEI0BATENIbCKYIO JAESATEIbHOCTh HHIUBUYAIBHO U B TPYIIIIE;

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



METAINIPEAMETHBIE PE3YJIBTATDI

MeranpenMeTHbie pe3ybTaThl OCBOCHMSI Yy4eOHOro mpeaMera «buomorus»
BKJIIOYAIOT: 3HAYuMble M1 (OPMUPOBAHMS MHUPOBO33PEHUS OOYUYaAIOITUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIEC) OOIEHAYUYHbIE TOHITHUS, OTpaKaroIIne
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeNU(UKy METOJO0B TO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, PHEPTHUs, SBICHHUE, MPOIIECC,
CHUCTeMa, Hay4HbIA (paKT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
ucclieloBaHue,  HaONIoJleHne,  HU3MEpPEHHE,  OKCIEPUMEHT U JIpyrue);
YHUBEpCAJIIbHBIC Yy4eOHbIC JeWCTBHs (TIO3HABaTeIbHBIE, KOMMYHUKAaTUBHBIC,

PETYJISTUBHBIE), obecrnieunBaromme dbopmMupoBanue (GyHKIIOHATBHON
IPAaMOTHOCTH M COLMAIBbHON KOMIIETEHLIMH OOYyYaroIluXcs; CIOCOOHOCTD
o0yuarouuxcs UCII0JIb30BaTh OCBOEHHbIE MEXIUCLIUIUITMHAPHbIE,

MHUPOBO33pEHYECKHE 3HAHWA W YHUBEpCajJbHblE y4yeOHbIE JEUCTBUS B
NIO3HABATEIBHOM U COLMATIbHOM ITPAKTHKE.

B pesynpraTe wu3ydyeHHs OHMOJOIMM HA YPOBHE CpEIHEro OOIIEero
obpasoBaHust 'y oOyuwatomierocss OyayT cOpMHpOBaHbBl IO3HABATEJIbHbIE
YHUBEpCAJIbHbIE YU€OHbIE 1EMCTBUSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHbIE YUECOHbIE
NEICTBUSA, PEryISITUBHbIE YHHUBEPCAJIbHbIE Y4e€OHBbIE JEWCTBUS, COBMECTHas
NEeSATENBHOCTb.

MeranpeaMeTHble pe3yNbTaTbl OCBOEHMSI IMPOrPaMMbI CPEIHEro OOIIEro
00pa30BaHus JIOJKHBI OTPaXXaTh:

OsBanagenne YHHMBEPCAJIbHBIMH y4eOHBIMHU MO3HABATEIbHBIMH
AEeHCTBUAMM:

1) 6a30BbIe JIOTHYECKHE TeHCTBHUSA:

CaMOCTOSITENIFHO ~ (OPMYNHUPOBATH W aKTyalU3UpoBaTh  MpoOIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHHWHM 3HAHUWA NPUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHayM3a, CUHTE3a, CPaBHEHMSI, KIIacCU(BUKAIIUHA, 0000IICHHS ), PACKPBIBATH CMBICIT
OMOJOTMYECKUX MOHATUM (BBIAEIATHh UX XapaKTEpHbIC MPU3HAKH, YCTAHABINBATH
CBSI3U C APYTUMU NOHATUAMH);

ONpEAENATh LENU JEATEINbHOCTH, 33JaBas IapaMeTpbl W KPUTEPUH UX
JOCTHKEHUS, COOTHOCUTD PE3YJIbTATHI ACSITENLHOCTH C IIOCTABJIEHHBIMU LENISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHATHUSA ISl OOBSICHEHUS (DAKTOB U SIBJICHUI
YKUBOU IIPUPOJBI,

CTPOUTH JIOTMYECKHE pacCyXA€HUS (MHIYKTHUBHbIE, JEAYKTUBHBIE, IIO
AQHAJIOTMH), BBIABIIATH 3aKOHOMEPHOCTM W NIPOTHUBOPEYMSI B PACCMATPUBAEMBIX
ABJICHUAX, (DOPMYIUPOBATH BHIBOJbI M 3aKIIOUEHUS;

OPUMEHSTh CXEMHO-MO/IeNIbHbIE cpeacTBa  AJA  TpeNCTaBlIEHUs
CYLIECTBEHHBIX CBS3€M M OTHOLICHUH B M3y4aeMbIX OMOJIOIMYECKHX OOBEKTax, a



TaKK€  MPOTUBOPEUYMI  pa3HOro  pojid,  BBIABICHHBIX B Pa3IMYHBIX
MH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3palatrbiBaTh IUIAaH pelICHUs MPOOJIEeMbl ¢ YYETOM aHaiIM3a UMEIOLIUXCA
MaTepHAIbHBIX U HEMAaTEepUaAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B JIEATEIbHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN IEATEIBHOCTH;

KOOPAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSX  pEaIbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOECHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE IPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIE0BATEIbCKUE IEHCTBHS:

BJIaJIETh HAaBbIKAMU y4e€OHO-UCCIIEI0BATENLCKON U MIPOEKTHOM JeSITeTbHOCTH,
HaBbIKAMHU  pa3pelieHus MnpodjieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY IIOMCKY METO/IOB PEUICHUS IPAKTUYECKUX 3aa4, [IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHNS;

UCIIOJIb30BaTh pPAa3IWYHbIE BUABI JEATEIBHOCTH [0 IOJYYEHUIO HOBOIO
3HaHMSI, €r0 HWHTEPHpPETALMH, MNPEeoOpa3OBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYalUsIX, B TOM YHUCJIE€ IPU CO3JaHUN YUYE€OHBIX U COLIMAIBHBIX IPOEKTOB;

¢dbopMUpOBaATH HAYYHBIN THUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU NOHATUSIMU U METOJIAMH;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBbIE 3aJauyd B 0Opa30BaTEIbHOM
NEATENbHOCTH U KU3HECHHBIX CUTYalUsX;

BBISIBJISITE [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyallM3MpOBAaTh 3ajady,
BBIIBUTATh TUIOTE3y €€ pEelIeHUs, HaXOAMTh apryMEHThl IS JI0Ka3aTelbCTBa
CBOMX YTBEP)KIICHMI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PEILICHHUS;

AQHAIM3UPOBATH IIOJYYCHHBIE B XOJE PEIICHMs 3aJayd  PeE3yJIbTaTHhI,
KPUTHUYECKN OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3MPOBATHh U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

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

YMETh NEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEIEATEIbHOCTH;

YMETb UHTETPUPOBAThH 3HAHUS U3 PA3HBIX YUEOHBIX IPEIMETOB;

BBIIBUTaTh HOBBIE UJEH, MPEIIaraTb OPUTMHAIbHBIE MOAXOAbl U PEIICHMUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJIbTEPHATUBHBIEC PEIICHUS.

3) pabora ¢c nunopmaunueii:

OPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHMKAX MHPOpMAIUH (TEKCTe y4eOHOTO
nocobus, Hay4YHO-TIONMYJISAPHOM JUTEpaType, OHOJOTHYECKUX CIOBapAX U
CIpaBOYHUKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHbIX, B VIHTepHeTe), aHaIU3UpOBATh



WH(GOPMAIIUIO PA3JIMYHBIX BUJOB M (GOPM IPEICTABICHUS, KPUTUICCKH OICHUBATH
€€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUMBOCTH;

dbopMynHpOBaTh 3aMpPOChl U MPUMEHSTh PA3IMYHBIE METOIBI MPHU TOUCKE U
otOope Ouonornueckoi MHMOpMaLMKM, HEOOXOIUMOM JJIsi BHIMTOJIHEHUS Y4EOHBIX
3ajady;

NpUOOPETaTh OMBIT HCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3TNIHBIX
TTOMCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBIOWpaTh  ONTUMalbHYIO  (OpMYy  TIpEIACTaBICHUS
Oouonornyeckor uHbopmaruu (cxeMbl, rpaduku, AUarpaMmsbl, TaOIHUIbI, PUCYHKH
1 Ipyroe);

UCTIONB30BaTh HAy4YHBIA S3BIK B KAdeCTBE CpEACTBa MpH pabore ¢
Ouojornyeckod HHPOpMalUe: MPUMEHATh XHMHUYecKue, (Qusnyeckue W
MaTeMaTUYECKUe 3HAKW W CHUMBOJBI, (POpMysbl, aOOpeBUaTypy, HOMEHKIATYpY,
UCTOIB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBa
HaTJISTHOCTH,

BJIaJ€Th  HABBIKAMM  pACIO3HABAaHUS M 3allUThl  WHGOpMAINH,
uHGOPMAIIMOHHON 0€30MacHOCTH TUYHOCTH.

OgyajgeHne yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU 1€HCTBUAMM:

1) ob1eHme:

OCYHIECTBIISTH KOMMYHUKAIIMK BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBAThH
B JMAJIOTe€ WIM JUCKYCCHUU TIO CYIIECTBY OOCYXIaeMou TeMmbl (yMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJACHHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeaiaraeMoit
3a/1ay, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH IMO3HMIIMKA JIPYTUX YYACTHHUKOB
JManora Win JUCKYCCUN);

pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOINECHUS, TOHUMATh 3HAYEHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHUS KOH(JIUKTHBIX CHUTYaIUH,
YMETh CMATYATh KOH(IJIUKTBI U BECTH ITEPETOBOPHI;

BJIAJCTh PA3JIMYHBIMU CIIOCOOAMHM OOILIEHUS W B3aUMOJIECHUCTBHS, TTOHMMATh
HaAMEPEHUS JIPYTuX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIIEHHE K COOECETHUKY
U B KOPPEKTHOU (hopme GOpMyIHpOBATH CBOU BO3PAKEHUS;

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

2) coBMeCTHAs eI TeJIbHOCTh:

MOHUMATh M HCIIONH30BaTh MPEUMYIECTBA KOMAHIHON ¥ WHIWBHUIYaJIbHOU
paboThI MPH PEIICHUH OMOJIOTMYECKON MPOOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh
NPUMEHEHUS TPYNIOBBIX ()OPM B3aUMOCHCTBUS NP PEIICHUN y4eOHOM 3a1a4u;

BBIOMpAaTh TEMAaTUKy M METOJIbI COBMECTHBIX NEUCTBHA C y4&TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH Ka)KJI0TO YieHa KOJUIEKTHBA,



NpUHUMATh  IIEJIM  COBMECTHOM  JeATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJMHUPOBATH JEUCTBUS TO €€ JOCTHKEHHUIO: COCTaBJIATh IUIaH JCHCTBUM,
pacnpenensTh poiu ¢ y4€TOM MHEHMM YYaCTHHUKOB, OOCYXKIaTh Pe3yJIbTaThI
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJIAJAa M KaXJIOr0 yYaCTHHKAa KOMaH/bl B
001l pe3yabTar Mo pa3padoTaHHBIM KPUTEPUSIM;

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

OCYHIECTBJISATh TO3UTUBHOE CTPATETHYECKOE TMOBEACHUE B Pa3IMYHBIX
CUTYaIMSIX, IPOSBIIATh TBOPYECTBO U BOOOpaKEHNE, ObITh MHUITUATUBHBIM.

OByajeHNe YHUBEPCAIbHBIMH PeryJIsTHBHBIMH eHCTBUSMMU:

1) camoopraHu3anmsi:

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

BBIOMpAaTh HAa OCHOBE OWOJOTWYECKMX 3HAHUU II€TIEBBIE W CMBICIOBBIC
YCTAHOBKHU B CBOMX JICHCTBUSIX M MOCTYIKAaX MO OTHOIIEHUIO K YKUBOUW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3I0POBbIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBIIATH MMO3HABATENbHYIO JIEATEIbHOCTD, BBISBIATH
npoOJeMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIEC 3aJjauyu B 00pa3oBaTEIbHON
NEeSATeIbHOCTU U )KU3HEHHBIX CUTYaIlUsX;

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

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsTh paMKy y4eOHOI0 MpeMeTa Ha OCHOBE JIMUHBIX TIPEATOUYTECHHM;

JieNiaTh OCO3HAHHBIA BBIOOpP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHHUE;

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

CocoO0CTBOBaTh (OPMHUPOBAHUIO U TIPOSBICHUIO LIMPOKOW HJPYAUIMU B
pa3HbIX 00JIaCTAX 3HAHUW, TMOCTOSHHO TOBBIIIATH CBOM 0O0pa3oBaTENbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYAaIlUsiIM, BHOCUTh KOPPEKTHBBI B JIEATEIbHOCTD,
OILICHMBATh COOTBETCTBHE PE3Y/IHTATOB IIEIISM;

BIAJCTh HABBIKAMH  TIO3HABATEIHHOW  pEeQUIeKCHU  KaK  OCO3HAHHS
COBEpIIAEMbIX JCHUCTBUM UM MBICIUTENBHBIX MPOLECCOB, HMX PE3YJbTaTOB U
OCHOBAaHMM, UCIOJIb30BaTh MPUEMBI PeIEKCUU MJisi OLUEHKH CUTYyalluu, BbIOOpa
BEPHOI'O PELICHUS;

YMETh OILICHUBAaTh PUCKH W CBOEBPEMEHHO NPUHUMATh PEHIEHUS MO0 HUX
CHIKEHHUIO;



IPUHUMATh MOTHBBI M apryMEHTBl JPYTrUX I[PU aHAIN3E pPE3YJIbTATOB
NEATEIbHOCTH;

3) npuHsTHE CeOsl M IPYTUX:

OpPUHUMATh Ce0sl, IOHUMAasi CBOM HEJJOCTATKU U IOCTOMHCTBA;

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

IpU3HABATh CBOE MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIMHU APYTOro YEIOBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenMerHble pe3yabTaThl OCBOCHHUSI COJIEpXKaHUSI Yy4yeOHOro mpeamera
«buonorus» Ha yrIyONEHHOM YpPOBHE OpPHUEHTHPOBAHBI Ha oOO€CTeUeHHUE
npodunsHOro  oOyueHus  oOydarommxcs  Ouwonorud. OHHM  BKIIOYAIOT:
cnenuuyeckue sl OMOJIOTUH HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ICUCTBUI IO
OCBOCHHIO, UHTEPIIPETALNN U MPEeoOpPa30BaHUIO 3HAHUM, BUIbI JIEATEIBHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUW U MX NMPUMEHEHUIO B PAa3JIMYHBIX YUEOHBIX, a TAKKE B
peaNbHBIX KM3HEHHBIX CUTyauusix. [IpeameTHbie pe3ynabTaThl MPEACTABICHBI IO
rojiamMm U3y4eHusl.

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

c(hOpMUPOBAHHOCTh 3HAHMM O MECT€ M pOJM OHOJIOTHM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHPOBAHWU €CTECTBCHHO-HAYYHOW KApTUHBI MHpPA, B
MO3HAHUM  3aKOHOB  TPUPOJLI U  PEIICHHH MpobJieM  paluoOHAIbHOTO
MIPUPOJIONIOJIH30BAHMS, O BKJIAJAE POCCUMCKUX M 3apyOCKHBIX YUEHBIX B Pa3BUTHC
OMOoI0ruy;

BIIQJICHUE CHUCTEMON OHWOJIOTMYECKUX 3HAHWM, KOTOpash  BKJIIOYAET:
OCHOBOTOJIaralomue OUOJIOrHYECKUE TEPMUHBI W TOHATHS (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOpPETyJISIusi, CaMOBOCIIPOU3BEICHUE,
HACJIEJCTBEHHOCTh, W3MEHYUBOCTb, POCT W PA3BUTHUE), OMOJOTMYECKHE TEOPUU
(knerounas teopus T. llIBanna, M. Illnelinena, P. BupxoBa, XxpoMocomHast Teopus
HacienacTBeHHocT T. Moprana), yuenus (H. WM. BaBumoBa — o 1eHtpax
MHOTrooOpa3uss HW  TNPOUCXOXKJICHHS  KYJbTYPHBIX  pPacTCHHi),  3aKOHBI
(emmHOOOpa3us MOTOMKOB TIEPBOTO TMOKOJEHUS, PACIICIUICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOr0o HacienoBanusa [. MeHzens, TOMOJOrMYECKUX PSIJOB B
HacJIeACTBCHHOM U3MCHYUBOCTHU H. . Baswuinosa), [PUHLIUIIBI
(KOMIIJIEMEHTApHOCTH);

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



YMEHUE BBIICISITh CYIIECTBEHHBIC MPU3HAKU: BHPYCOB, KIETOK MPOKAPUOT U
AYKapuoT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OakTepuii, r(puOOB, pacTEHUH, )KUBOTHBIX U YEIIOBEKA, CTPOCHUSI OPTaHOB M CUCTEM
OpPTaHOB pAaCTEHUH, >KMBOTHBIX, 4YEJIOBEKa, MPOIECCOB >KU3HEAEATEIHHOCTH,
NPOTEKAIONINX B OpraHU3Max PAacTEeHUi, KUBOTHBIX M YEJOBEKAa, OMOJIOTHUECKHX
IPOIIeCCOB: OOMEHa BeliecTB (MeTabonu3M), MpeBpaIleHusi YHEPTUU, OpOKeHHUS,
aBTOTPO(HOTO U TeTepOoTPOGHOTO TUIIOB MHUTAHMS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MeH03a, raMeToreHe3a, SMOpPHUOreHe3a, MoCTIMOPHUOHATIBLHOIO PAa3BUTHS,
pa3MHOXKEHUS,  WHAUBUAYadbHOTO  Pa3BUTHS  opraHu3Ma  (OHTOTEHE3a),
B3aMMO/ICHCTBUS F€HOB, Fe€TEpO3KCca, UCKYCCTBEHHOIO0 0TO0DA;

yMEHHE YCTaHABIWBATh B3aMMOCBSI3M MEXKAY OPraHOMIAMHU KIETKA M HUX
GYHKIIUAMH, CTPOCHHEM KJIETOK pa3HBIX TKAaHEW W WX QYHKIUSIMH, MEXKIY
opraHaMud M CHCTEMaMU OpPraHOB y pACTEHUM, >KUBOTHBIX M YEJIOBEKa U HUX
GYHKIMAMHA, MEXAY CHUCTEMaMU OpraHOB M UX (PYHKIUSMHU, MEXKAY ITaramu
0oOMEHa BENIECTB, ATalaMH KJIETOYHOTO IUKJIA 1 KU3HEHHBIX [UKIIOB OPTaHU3MOB,
sTanamMu 3MOpPUOHAIBHOIO Pa3BUTHUS, T'€HOTUNOM U (DEHOTUIIOM, (PEHOTHIIOM U
dbakTOopaMu cpesibl OOUTAHUS;

YMEHHUE BBISBIISITh OTJIMUUTEIBHBIC MPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa,;

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

yYMEHHE pelIaTh OMOIOTHYECKUE 3aJa4H, BBISBISATH IPHUYNHHO-CIEICTBEHHBIC
CBSI3M MEXIY UCCIIETyEMBIMU OMOIIOTMYECKUMU MIPOIIECCAMU | SIBICHUSAMU, JeNaTh
BBIBOJIBI ¥ IIPOTHO3bI HA OCHOBAHUM TOJYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBINIONHATH JIA0OpATOPHBIE W TPaKTUYECKue paboThl, COOIIOIATH
npaBuiia Mpu padoTe ¢ yueOHBIM U TaOOPaTOPHBIM 000PYyI0BAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, IPOBEPATh UX OKCIICPUMCHTAIbLHBIMU
cpenctBamu, GOpMYIUpPYs Ielb HCCIENOBaHUS, AaHATU3UPOBATH MOJYyYEHHBIE
PE3yNbTaThI U JIENIaTh BHIBOIHI,

YMEHHE yYacTBOBATh B y4e€OHO-UCCIIEIOBATEIbCKOM paboTe Mo Ouosioruw,
HKOJIOTUU W MEJUIMHE, MPOBOJUMOM Ha 0a3e IIKOJbHBIX HAy4YHBIX OOIIECTB, U
nyOJMYHO  MPEJCTaBISATh  MOJYyUYEHHbIE  pe3yibTaThl HAa  YYCHHUUECKHUX
KOH(EPEHITUSX;

YMEHHE OILICHWBAaTh JTHYECKHE AaCTEKThl COBPEMEHHBIX HCCIECIOBAaHUN B
objactu  Ouonorum W MeAMIMHBI  (KJIOHMpPOBaHHWE,  HUCKYCCTBEHHOE
OILJIOIOTBOPEHHUE, HAMPABICHHOE M3MEHEHHE I'€HOMa M CO3JIaHHE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHUE OCYUIECTBIISITh OCO3HAHHBIM BBIOOp Oyayuiei npodeccroHanbHOU
NESTENbHOCTA B 00JIaCTH OWOJIOTMH, MEIUIIMHBI, OMOTEXHOJIOTHH, BETEpUHAPUH,
CEJIbCKOTO XO34MCTBa, MUIEBON MPOMBINIIIEHHOCTH, YIAyOJsTh MO3HABATEIbHBIH
MHTEpPEC, HAIIPABJIEHHBIA HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH Mpodeccun u
OpoAOoJKEHUE OMOJOrM4YecKoro oOpa3oBaHUs B  OpPraHU3alMSIX CPEIHEro
po¢eCCUOHAIBHOIO U BbICIIEr0 00pa30BaHUsL.

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS ydeOHOTrO Tmpenamera «buomorus» B 11
K1acce NOKHBI OTPAXKATh:

chOpMUPOBAHHOCTh 3HAHUM O MECT€ M pOJM OHOJOTUM B CHUCTEME
€CTECTBEHHbIX HayK, B ()OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHBl MHpa, B TO3HAHUM 3aKOHOB MPUPOJBI M PEUICHUU HKOJOTHUYECKUX
npoOyieM 4YelloBEYeCTBA, a TaKK€ B PEIIEHHH BOINPOCOB PallMOHAIBHOTO
IPUPOIOIIONb30BaAHUA, U B (DOPMUPOBAHUM IIEHHOCTHOI'O OTHOILEHUS K MPUPO/IE,
OOIIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTUH;

YMEHHUE BIIAJIETh CHUCTEMOW OMOJOTMYECKHX 3HAHUU, KOTOpas BKJIIOYAET
ONpeeNeHus] W TOHMMAaHUE CYIIHOCTH OCHOBOIIOJIATAIOMIMX OMOJIOTHYECKUX
TEPMUHOB WM TOHATUM (BUI, IKOCUCTeMa, Ouocdepa), OMOIOrHYECKHUE TEOPUU
(aBomtounonHas teopus Y. J[apBHHA, CUHTETHYECKAsE TEOPHs 3BOJIIOLMH), YUCHHS
(A. H. CeBepuioBa — 0 myTsIX W HampasieHHsX sBomtonuu, B.U. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTudyeckoro papHoBecus Jk. Xapau m B. BaiinOepra,
3apoabiieBoro cxoacrea K. M. bapa), npasuna (munumyma 0. JluGuxa,
AKOJIOTMUECKON NUpaMuibl SHEpruu), rumnores3bl (rumore3a «mupa PHK» V.
I'unGepra);

YMEHHUE  BJIAIETh ~ OCHOBHBIMM  METOJAaMH  HAYYHOIO  IO3HAaHUS,
UCTOIb3yEMbIMU B OMOJIOTHYECKHUX MCCIIETOBAHUSIX KHUBBIX OOBEKTOB M SKOCUCTEM
(onucaHue, U3MepeHue, HaONIOAEHUE, PKCIEPUMEHT), CIIOCOOAMM BBISIBICHUS U
OLICHKHU aHTPOIOT€HHbIX U3MEHEHU B PUPOIE;

yMEHUE BBIICIATH CYIIECTBEHHbIE TPHU3HAKH: BHJIOB, OHOT€OIEHO30B,
KOCHCTeM M Ouocdepbl, CTaOMIU3UPYIOLIEro, IBUXKYIIETO U Pa3pbIBAIOLIETO
€CTECTBEHHOI'0 otOopa, AJUTONATPUYECKOTO u CUMIIATPUYECKOTO
BUI000PA30BaHUs, BIUSHUS JBIXKYIIUX CHJI SBOJIIOIUMU HA T€HO(OH] MOMYIISIIUH,
MPUCTIOCOOJICHHOCTH OPTaHW3MOB K cpejie 0OUTaHUs, YepeIOBaHUs HaIpaBiIeHUN
3BOJIFOLIMH, KPYTOBOPOTA BELIECTB ¥ IOTOKA SHEPTUH B 3KOCHCTEMAX;

YMEHUE YCTAHABIMBATh B3aMMOCBA3M MEXAY MpOIECCaMU HBOJIOLUHU,
JOBIKYIIUMU CHJIAaMH aHTPOIIOr€HE3a, KOMIIOHEHTAMHU PA3JUYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSMH K HUM OpTraHU3MOB;

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



KOMIIOHEHTOB ~ DKOCHCTEM, B3aMMOCBS3€  OpraHM3MOB B  COOOIIECTBaXx,
AHTPOITOT€HHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

yMEHHE WCIOIB30BaTh COOTBETCTBYIOIIUE AapTryMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CHMBOJIUKY JUISI JOKAa3aTeNbCTBA POACTBA OPTaHM3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIT, B3aUMOCBSI3U OPTaHU3MOB U Cpebl OOUTaHUS, CIMHCTBA
YEeIIOBEUECKUX pac, HEOOXOJUMOCTH COXPAaHEHHsI MHOrooOpas3usi BHUIOB U
HKOCUCTEM KaK yCIIOBUS COCYIIECTBOBAHUS MPUPOJIBI M UETIOBEUECTBA;

YMEHHUE PeIIaTh OMOIOTHICCKHE 3aa91, BBISBISITh IPHUUYUHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIIETyEMbIMU OMOIIOTMYECKUMU TIPOIIECCAMU | SIBICHUSAMU, JeNaTh
BBIBOJIBI ¥ TIPOTHO3bI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTATOB;

YMEHHUE BBINONHATH JIA0OpAaTOPHBIE W TPAKTUYECKHE PaldOTHI, COOMIOAATH
npaBujia Mpu padboTe ¢ ydeOHBIM U JIA0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJBUTaTh THUIOTE3bl, MPOBEPATh UX HKCIEPUMEHTAIbHBIMU
cpencrtBamu, GOpMYJIUpPYs Ielb MCCIENOBAaHUS, AHAIM3UPOBATH MOJYYCHHbBIC
PE3yNbTaTHI U JENIaTh BHIBOIHI,

YMEHHE yYacTBOBAaTh B y4e€OHO-UCCIIEIOBATEIbCKONM paboTe Mo Ouosioruw,
HKOJIOTUU U MEJUIIMHE, MPOBOJUMON Ha 0a3e IIKOJbHBIX HAy4YHBIX OOIIECTB, U
nyOJIMYHO  TPEJCTaBISATH  MOJYyYEHHbIE  pe3yidbTaThl HAa  YYCHHYECKUX
KOH()epeHIUsX;

YMEHHUE OIEHNWBATh THUMOTE3bI M TEOPHH O TIPOUCXOKICHNUHN JKU3HU, YEITOBEKa
U 4YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSAX M CIOCO0aX MpPEIOTBpAICHHUS
r1o0aabHBIX M3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oyayiiel npodeccruoHalIbHOM
JESITeNFHOCTU B 00J1aCTH OMOJIOTUH, YKOJIOTUH, TIPUPOIOTOIB30BAHMS, MEIUIIHBI,
OMOTEXHOJIOTUM, TICUXOJOTHUU, BETEPUHAPHH, CEIHCKOr0 XO35SMCTBA, MHUIIEBOM
IIPOMBIIICHHOCTH, YIAyONsATh TO3HABATEIbHBIM WHTEPEC, HaAIpaBJICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEW mpodeccun U MPOIOIDKEHHUE
OMOJIOrMYecKoro 00pa3oBaHusl B OpraHU3AIMSIX CPEIHETo Mpo(hecCHOHATBLHOTO U
BBICIIIETO 00Pa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne ni/m KonTpoabnsie | IlpakTnuyeckue
NporpaMMbl Bcero o0pa3oBaTejbHbIe
padoThbI padoThbI pecypen
1 buonorus xak Hayka
2 JXKuBble cucTeMBbl M UX U3Y4YEHUE
3 Buonorus kietku 0.5
4 XuMHUUeCcKasi OpraHu3aIist KICTKH 10
5 Crpoenue U pyHKIMH KIETKH 8
6 OOMeH BelecTB U MpeBpallleHrue YHEPTHH B 9 1
KIIETKE
7 HacnenctBennas nunopmanus u 9 05
peanu3zanus e€ B KJIeTKe
8 JKU3HEHHBIN UK KIIETKU 6 1
9 CrpoeHue U pyHKIIMHA OpraHU3MOB 17 1.5
10 Pa3mHOXk€eHME U pa3BUTHE OPTAaHU3MOB 8 1.5
11 I'eneTnka — HayKa 0 HaCJEICTBEHHOCTH U ) 05
M3MEHYUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTU HACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYUBOCTHU 6
14 I'eneTuka yenoseka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buoTtexHoOTHS ¥ CHHTETHYECKAsE OMOTIOTHS 4
17 PesepBHOoE Bpems 1




OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME

102

13




11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Kontpoabusie | IlpakTnuyeckue
MPOrpaMMbl Bcero o0pa3oBaTebHbIE
padoThI padoTbI
pecypcesbl
1 3apoKIeHNE U Pa3BUTHE IBOJTIOIIHOHHBIX 4
MpeACTaBICHUN B OMOJIOTUH
Muxkpo3Bosronus U €€ pe3yabTaTbl 14 2
MaxkposBoronus u e€ pe3yabTaThl 6
[IponcxoxaeHne u pa3BUTHE )KU3HA Ha
4 P 8 P 15 15
3emie
5 IIpoucxoxneHne 4enoBeKa — aHTPOIIOTEHES 10 1
DKOJIOTHs — HayKa O B3aUMOOTHOIICHHUSAX
6 OpPraHU3MOB M HAaJJOPraHU3MEHHBIX CHUCTEM 3 0.5
C OKpYKarollen cpenon
OpranusMmsl U cpesja 0OuTaHHs 1.5
DKoJ0Tus BUAOB U MOMYJIALUN 0.5
DKoJ0Tusl COOOIIECTB. DKOIOIMUECKHE
9 H 12 0.5
CHUCTEMBI
10 buocdepa — rmobanpHas sKocucTeMa
11 UYenoBek u OKpykaromias cpeaa
12 PesepBHOE Bpems 8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







HNOYPOYHOE IINIAHUPOBAHHUE

10 KVIACC
KoJuunyecTBo 4acoB JIeKTPOHHbIE
Ne ara u@posbie
n/n Tema ypoxa Bcero Konrpoaiie  Ipakririeckite 121[3yqe}mﬂ :)Iﬁ[c)l;l;onaTeanme
padoThbI padoTsbI pecypenI
1 buonorus kak KOMIUIEKCHAsI HAyKa U Kak 1
9acTh COBPEMEHHOTO 00IIIeCTBa
JKuBble cucTeMbl U UX CBOWCTBA 1
YpoBHEBas OpraHu3anus KUBbIX CHCTEM
4 HcTopust OTKPBITHS U U3YYCHHSI KICTKH. 1
Knetounas teopust
MeTo1b1 MOJIEKYISIPHOM U KJIETOYHOH
ononoruu. [IpakTuyeckas padora
5 «3yueHne MeToI0B KIETOYHOU OMOJIOTHU 1 05
(xpomarorpadusi, a5ekTpodopes, '
nuddepeHmanbHoe NeHTpUGyrupoBaHuUe,
[TLIP)»
6 XUMUYECKUH COCTaB KIETKU 1
7 MuHepanbHbIe BEIECTBA KIETKH, UX 1
Omosoruveckas poJib
Opranuyeckue BeIIecTBa KJIETKU — OEJKU.
3 JlabopaTtopHnas pabota «O0Hapy)eHne 1 05
0EJIKOB C MOMOIIBIO KAYECTBEHHBIX '
peaxkuuii»
9 CgoiicTBa, knaccupukanus 1 GyHKIUNA 1

O€eJIKOB




OpFaHI/I‘IGCKI/IC BEIICCTBA KIICTKH —

10
YTIIEBOJIbI

11 Oprannyeckue BeNecTBa KJISTKH —

JIUTIH BT
Hyxneunossie kucnotsl. JJHK u PHK.

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

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

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

15 MeToapl CTPYKTYPHOM OHOJIOTHH

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

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

18 [ToBepXHOCTHBII anmapaT KISTKH
OnHOMEMOpaHHBIE OPraHOU/IBI KIETKH.

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

[ToryaBTOHOMHBIE OPTaHOMIBI KJIECTKH:

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

21 HememOpaHHbIe OpraHOH Bl KJIETKH

22 CrtpoeHue u QyHKIMHU apa




23

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

0.5

24

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

25

26

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

benku-akTuBaTOpHI ¥ OENKU-UHTUOUTOPBI

0.5

27

ABTOTpOGHBIN THIT 0OMEHA BELIECTB

28

29

dorocunTe’

XemocuHtes. JlaboparopHas padboTa
«CpaBHEeHHE TIPOIIECCOB (POTOCHHTE3A U
XEMOCHHTE32»

0.5

30

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

31

AdpoOHBIE OPraHU3MBbL. DTaIbI
HHEPreTHYecKOro ooMeHa. DHeprus
MEMOPaHHOTO I'PaJMeHTa MPOTOHOB.
Cunre3 AT®: Pa6ota npotonHori AT®D-




CHHTAa3bI

O0600111eH1Ee 1 cCUCTeMAaTU3alus 3HAHUN 1O
teme "OOMEH BeUIeCcTB U MpeBpalleHne

32 sHepruu B kietke" / KonrponbHas pabora
o Teme "OOMEH BeIIeCTB U MPEBpaIcHUE
SHEpPruH B KJeTke"

33 Peakumym MaTpu4HOTO CHHTE3a

34 Tpanckpunuus — maTpuunsiii cunTe3 PHK

35 Tpancnsus u e€ dTanbl

36 KonnpoBanue amnHokuciotr. Pois
pubdocoMm B OnocunTese Oenka

37 Opranuzainys reHoMa y IpokapuoT u
JyKapuoT

38 MonexymsipHbIe MEXaHU3MBI IKCTIPECCHH
TCHOB Y DYKapHOT
Bupycbl — HekieTouHble POpPMBI KUZHU U

39 obnuraTHbIe mapasuThl. [IpakTudeckas 0.5
pabota «Co3aHue MOJEeNIN BUpYCa»

40 BupycHslie 3a601€BaHNs YeI0BEKa,
JKUBOTHBIX, PACTCHUI

41 HazoTexHOJIOrMHU B OMOJIOTUHU U MEIUIINHE

42 JKu3HEeHHBIN MK KIETKH

43 Matpuunsiii cuntes JJHK
Xpomocomsl. JlabopaTopHas pabora

44 «M3ydyeHne XxpoMoCcOM Ha TOTOBBIX 0.5
MUKpOIIpenapaTax»

45 JleneHue KJIeTKu — MHUTO3




TuIIBI KJIETOK. KapI/IOKI/IHGB U IUTOKHUHES.
Peryns[um{ KHU3HECHHOI'O IUKJIa KJIICTOK.

46 JlaboparopHnas pabota «Habmronenue 0.5
MHUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa
(Ha TOTOBBIX MHKpOIIpErapaTax)»
O00011eHre U cUCTEMATU3ALMS 3HAHUI 110
temam "HacnencTBennas mHGopManus 1

47 peanu3zanus ee B kietke", "Ku3HeHHbIN
ik kietkn" / KonrponsHas paboTa mo
teme "Peakiiuu matpuyHoro cunrtesa"

48 OpraHu3Mm Kak eJIMHOE IIeJI0e

49 Txanu pacrenuii. JlabopatopHas pabora 05
«3ydyeHne TKaHEeH paCTCHUIN» '
TkaHM )KUBOTHBIX U YEIOBEKA.

50 JlabopaTtopHnast pabota «M3ydeHnue TkaHeu 0.5
YKUBOTHBIX)
Opransl. CucteMbl opranoB. JlJabopaTtopHas

51 pabota «/3ydyeHre opraHoB I[BETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena opraHu3mMoB

53 JIBI>KEeHHE OpraHu3MOB

54 [TutaHue opraHu3MOB

55 [TuTaHne MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTenbHas cHCTEMA YellOBEeKa

56 JlpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX JKUBOTHBIX H
YeloBeKa

58 TpaHCcOPT BEIIEeCTB Y OpraHU3MOB




KpOBeHOCHaﬂ CHCTEMA ITI0O3BOHOYHBIX

59 JKMBOTHBIX U Y€JIOBEKa

60 Brinenenue y opranuzMoB

61 3amuTa y OpraHu3MoB

62 NMMyHHas cucteMa JeoBeka

63 Pa3pakuMoCTh U PEryIsius y
OpPraHnu3MOB

64 ['ymopanbHast peryssiys U d3HIOKpUHHAsI
CUCTEMa KUBOTHBIX M YeJIOBEKa

65 DOopMbI pa3MHOXKCHHST OPTaHU3MOB

66 [lonoBoe pazMHOXKEeHHE

67 Meiio3
["amerorenes. O6pa3oBaHue U pa3BUTHE

68 NOJIOBBIX KiIeToK. JlabopaTopHast paborta 05
«M3ydeHune cTpOeHHsI IMOJIOBBIX KJICTOK Ha '
TOTOBBIX MUKpOIpEnapaTax»

69 WuauBuayanbHOE pa3BUTHE OPTaHU3MOB —
OHTOTEHE3

70 3akiajKka OpraHoB U TKaHEeH u3
3apO/IBIIICBBIX JTUCTKOB
Poct u pa3BuTHE KHBOTHBIX.

71 JlaGopaTtopHnast pabota «BrisiBnenue 05
NPU3HAKOB CXOJICTBA 3aPO/IbIIICH
MO3BOHOYHBIX KHBOTHBIX)
Pa3MHoOKeHHE U pa3BUTHE PACTCHUH.

72 JlabopaTopHnas pabora «CTpoeHHE OPTaHOB 0.5
Pa3MHOKCHHS BBICIITUX PACTCHHI

73 O06o01eHre U CUCTeMAaTU3alHs 3HAHUN TI0




teme "CTpoeHne ¥ GyHKIIMH OpraHu3MoB" /
KontponbHas pabota o teme "CTpoeHue u
(byHKIMY OpaHU3MOB"

I/ICTOPI/IH CTAHOBJICHUA U PA3BUTUA
T'CHCTUKU KAaK HAYKH. OCHOBHBIE TTIOHATHS U

74 CHUMBOJIBI TeHeTHKH. JITabopaTopHas paboTa 1 0.5
«/Ipo3oduna kak 00BEKT TeHETHUECKUX
HCCIIEIOBAHUI»
3aKOHOMEPHOCTH Haclle10BaHHs
NpU3HAKOB. MOHOTHOpUIHOE

75 ckpemuBanue. [Ipaktruueckas padbora 1 0.5
"H3yueHne pe3yapTaTOB MOHOTHUOPUIHOTO
CKpeLUBaHus y Apo30Quisr"

76 [{uToornyeckre OCHOBBI MOHOTHOPHUIHOTO 1
CKpCIUBaHHS

77 Ananusupyrouiee ckpeuuBanue. Hermomnnoe 1
JOMUHUPOBaHHE
JIuruOpuHOE CKpEIMBAHHE.

78 [TpakTrueckas padota «3yuenue 1 05
PE3yIBTATOB TUTUOPUIHOTO CKPEIIMBAHUS '
y IpO30(HITBI»

79 [luTosnornyeckre OCHOBBI AUTHOPHUIHOTO 1
CKpEIUBaHHS

80 CreryieHHOE HacJIeJOBaHKUE ITPU3HAKOB 1

81 XpOMOCOMHasi TEOPUSI HACIEICTBEHHOCTH 1

82 I'eneTtuka momna 1

83 ['eHOTHT KaK IETIOCTHAS CUCTEMA 1

84 I'eHeTHYECKNIT KOHTPOJIb Pa3BUTHS 1




paCTeHHfI, JKHBOTHBIX 1 YCJIOBCKA

85

N3meHunBOCTh TpU3HAKOB. Bubl
U3MEHUYUBOCTH

86

MOI[I/I(I)I/IKaI_[I/IOHHaH HU3MCHYHBOCTD

87

BapuanuoHHbIi psiJi 1 BapralimOHHast
KkpuBas. JJaboparopHas pabora
«ccnenoBanre 3aKOHOMEPHOCTEH
MOIU(PUKATTIOHHOW U3MEHUNBOCTH.
[locTpoeHune BapuallMOHHOTO psiia U
BApHAIMOHHON KPUBOW»

0.5

88

I'enoTunmueckass N3MEHIHUBOCTD.
KomMOunaruBHast H3MEHYNBOCTD

89

MyTannoHHast U3MEHYUBOCTb.
[TpakTrueckas padborta «MyTaruu y
Tpo30¢uIIHl (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

90

3aKOHOMepHOCTI/I MYTAlMOHHOTI'O ITpoLecca.
ONUreHeTHKa U YITUTeHOMHKA

91

O06001eHne U cucTeMaTu3aIus Mo TeMe
"T'eneTHKa - HayKa O HAaCJIEJICTBEHHOCTH U
U3MEHYHUBOCTU OPraHU3MOB" /
KoHnTtponbHas padota mo teme "['enernka"

0.5

92

['enetuka yenoBeka. [IpakTudeckas pabora
"CocTaBiieHHE U aHAJIU3 POJIOCIOBHON"

93

MeToasl MEAUIIMHCKOI T€HETUKHU

94

3HayeHNe METULIMHCKON TEHETUKH B
MIPEIOTBPALICHUH U JICUCHUH TCeHETUICCKHIX
3a001€BaHNil YeI0BEKA

0.5




OCHOBHBIC TIOHSITHSI CEJICKITHH.
JlaGopaTtopHnast pabota "M3ydeHue copToB

% KYJBTYPHBIX PACTEHHIA U MOPOJ JOMAIIHUX L 05
JKUBOTHBIX"
MeTobl ceneKIIMOHHOM paboThl.

96 JlabopaTopHast pabota "M3ydueHue MeTo10B 1
CeJIeKIIMN pacTeHH"
JloCTHKEeHMS CENEKLIUU PACTCHUN U

97 KHUBOTHBIX. [IpakTHyeckas pabota 1
"[IpuBuBKa pacTeHuit"

08 CoxpaHeHue, U3ydeHHe U HCIIOJIb30BaHHE 1 05
TeHETUYECKHUX PECYPCOB
buorexHosorus kak Hayka U OTpacib

99 npousBojcTBa. [IpakTuueckas pabora 1
"N3ydyeHne 00beKTOB OMOTEXHOIOTHH"

100 OCHOBHBIE HANPaBJICHUS] CHHTETUYECKHHA 1
6uonorun

101 XpOMOCOMHAs ¥ TCHHAsI HH)KCHEPHUS

102 MenuuuHckre 6MOTEXHOJIOTUU

OBUIEE KOJIMYECTBO YACOB I10 102 135

[TPOTPAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne ara u(ppoBbIe
w/n Tema ypoka Beero Konrtpoabnbie | IlpakTuuyeckue ;Za[3yqennﬂ :6[()1;1;0B3Teﬂbﬂble
padoTbI padoTbI pecypesI
1 OomononHas teopus Y. Jlapsuna 1
5 JBHoKyIpEe CHIIBI SBOJIIOLIMU BUJIOB 11O Y. 1
HapBuny
3 Bbopn0a 3a cyiecTBoBaHME, €CTECTBEHHBIN 1
Y UCKYCCTBEHHBINA OTOOP
4 DopMUPOBAHUE CUHTETUYECKON TEOPHH 1
SBOJIIOLIUA
5 DTarbl 3BONIOIMOHHOTO MpoIlecca: 1
MHUKPO?3BOJIIOIHUS U MAaKPOIBOJIIOLIHS
6 [Nomynsityst — 3neMeHTapHas eAMHNLIA 1
3BOJTIOLIUA
3aKOH reHETUYECKOro paBHoBecus JIx.
7 Xapmau, B. BaiinGepra. JlabopaTopHas 1 05
pabora «BbIsiBIICHHE H3MEHYUBOCTH Y '
oco0eil ogHOro Bua»
8 DnemeHTapHble (PaKTOPbI 3BOITIOLUU 1
9 DddexT ocHoBarens. Ddekt 1
OYTBIJIOYHOTO TOPJIBIIIKA
10 Murpanuu. 3010y MOomyJsiui: 1
reorpaduueckas, Ouogoruueckas
11 EcrectBenHbBIN 0TOOP — HAIPaBIISAIOMINN 1
(haxTOp IBOIOITUHN




12

[TosoBoii oTOOP

13

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

0.5

14

[Ipumeps! mpucnocoOaeHul y OpraHu3MoB:

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

0.5

15

Bup, ero kpurepuu U CTpyKTypa.
JIaGopatopHas pabora «CpaBHEHUE BUJIOB
110 MOP(OJIOTUYECKOMY KPUTEPUIO»

0.5

16

CrpykTtypa BHIa

17

18

BunooOpa3oBaHue kak pe3ynbTar
MHUKPO3BOJIIOLUH

CBi3p MHKPOIBOJIIOOWH U SITUACMUOJIOTUN

19

Makpossomtonust. [Taneonronornueckue
MCTOAbI U3YUYCHUS 3BOJIIOIUN

20

buoreorpaduueckue MeTo b1 H3yUEHUS
DBOJIOLUU

21

OMOPHOIOTrHYECKHE U CPABHUTEIBHO-
Mop(dororuueckre MeTo Ibl U3y4CHHUS
HBOJIIOLIUU

22

MonekynsapHo-TeHeTHUECKUE,
OMOXMMHUYECKHE U MAaTeMaTHIECKHE




MCTOAbI U3YUCHUSA 3BOJIIOINN

23 OO01mure 3aKOHOMEPHOCTH JBOJTIOIIHH

24 AnanTuBHas paguanys. HepaBHOMepHOCTH
TEMIIOB 3BOJIIOLIUN

25 Hayunbie runoressl NpouCcX0XIeHUS
KHU3HU Ha 3emiie

26 JloHay4HbIE IPEICTABICHUS O 3aPOKICHUN
KU3HU

97 OcHOBHBIE 3Tallbl HEOPraHNYECKON
HBOJIIOIIH

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

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

30 HauanpHble aTansl opraHnyeckoi
HBOJIIOLIUU

31 DBOJTIONHS DYKapHUOT
OCHOBHBIE 3TaIbl YBOITIOIHA

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

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

34 pabora «M3y4yeHne ocoOeHHOCTEH 0.5
CTPOCHUS TIO3BOHOYHBIX )KUBOTHBIX)

35 Pa3BuTHe xu3Hu Ha 3emiie 110 3paM U




nepuoaam

MaccoBbie BbIMUPAHUA — SKOJOT'MYCCKHUC

36 1
KPHU3HCHI MPOIILIOTO
37 CoBpeMeHHBIH KOTOTUYECKUI KPU3HUC, €T0 1
0COOCHHOCTH
CoBpeMeHHAs CHCTEMa OPraHUMYECKOTO
38 Mupa. OCHOBHBIE CUCTEMATHYECKUE 1
TPYIIBl OPTaHU3MOB
O0o00mIeHHe U cHCTeMAaTU3aIUsl 3HAHUH T10
TemaM "MUKpPO3BOJIIOLIUS U €€
39 pe3ynbrathl”, "MaKkpOIBOIIONHS U €€ 1
pe3ynbratel"/ Kontponbhas pabora no
TeMe "OBoronusa”
40 AHTpPOTIOJIOTHS — HayKa O YEJIOBEKE 1
41 PasButne npeacrasieHui o 1
MIPOUCXOXKICHUN YEIIOBEKA
MecTo yesoBeka B CUCTEME
opranuveckoro mupa. JlaboparopHas
42 pabora «M3y4ueHne ocoOeHHOCTEH 1 0.5
CTPOCHUS CKEJIeTa YeJIOBEeKa, CBA3aHHBIX C
MPSIMOXOKICHUE M
43 JIBYOKyIIIME CHITBI aHTPOTIOTEHE3a 1
44 CooTHoIIeHne ONOIOTHYECKUX U 1
COLIMAJIbHBIX (PAKTOPOB B AaHTPOIIOTE€HE3E
45 OCHOBHBIE CTaJIUN aHTPOIOI€HE3A 1
46 [laneoreneTrka u najaeoreHOMUKa 1
47 DBOJTIOIHS COBPEMEHHOTO YeJIOBEKa 1
48 UYenoeueckue packl. [IpakTuueckas 1 0.5




pabota «l3yueHne SKOIOrnYeCcKux
ajanTanui 4eJIoBEKa)

MG)KI[I/ICI_II/IHJII/IHapHLIG METOABL

49 1
AHTPOTOJIOTUI

50 3apoxkIeHUE U pa3BUTUE IKOJIOTUU 1
Mertoast skosnoruu. JlaboparopHas pabora

ol «M3ydyeHre METO0B HKOJIOTUYECKHUX 1 0.5
HCCIIEOBAHUI

52 3HaueHue SKOJOTUUECKUX 3HAHUHN s 1
YeJioBeKa

53 Okonoruyeckue HakTopsl 1
Aobuotnyeckue aktopsl. CBeT Kak

54 skonoruueckuii akrop. Jlaboparopuas 1 05
pabota «BrisiBieHHe npucmocoOaeHnui '
OPTaHU3MOB K BITUSTHHIO CBETa»
Abuotnyeckue akropsl. Temmneparypa
KaK 9KOJIOTUYECKUI PakTop.

55 JlabopaTopHas pabota «BrisiBieHue 1 0.5
MIPUCTIOCOOICHHI OPTaHU3MOB K BITUSTHHIO
TeMIepaTypbl»
Abuotuyeckue akropsl. BiraxkHoCTh Kak

56 skonoruueckuii pakrop. Jlaboparopuas 1 05
pabota « AHaTOMHYECKHE OCOOCHHOCTH '
pacTeHuii U3 pa3HbIX MECT OOUTAHHS

57 Cpenbl 0OuTaHUA OPraHU3MOB 1

58 buonornueckue puTMbl 1

59 Kuznenusie popMbl OpraHU3MOB 1

60 bruotnyeckue hakTopsl 1




3HadyeHne OMOTUYECKUX B3aUMOIECUCTBUI

61 JUTSL CYIIECTBOBAHHUSI OPTaHU3MOB B CpeJie
oOuTaHus

62 DKOJIOTUYECKHE XapaKTePUCTUKU
HOMYJIALUH
OCHOBHBIE TIOKa3aTEIH MOIYJISIUH:

63 YHUCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
M0JIOBasA CTPYKTYpa
OCHOBHbBIE TIOKA3aTeIH MOMYJISALUH:

64 POXKIAEMOCTB, IIPUPOCT, TEMII POCTA,
CMEpPTHOCTh, MUTPAIIHU

65 DKosoruyeckast CTpyKTypa OIS UK

66 JlnHaMHKa TOMYJISIUH U €€ perysiuus

67 KpuBbie pocTa YNCICHHOCTH MOIYJISIINH.
KpuBbie BBDKHBaHUSI
DKosoruyeckast HUIIA BUA.

68 JlabopatopHas pabota «IIpucnocobnenus 0.5
CEMsIH PaCTEHHI K pacCeICHHUIO»

69 Bun xak cuctema momyssui

70 3aKOHOMEPHOCTH MOBEICHUS U MUTPALIUI
’KUBOTHBIX

71 Coo00111ecTBO OPraHU3MOB — OHOIICHO3

72 DKocucTemMa Kak OTKpbITasi cucTeMa

73 KpyroBoport BemiecTB 1 MOTOK YHEPTUU B
IKOCHUCTEME

74 OCHOBHBIE I0KA3aTENIN IKOCUCTEMBI

75 DKOJOTUYECKUE MUPaAMUJIbI




76

N3menenuns cooO1ecTB — CYKIIECCHH

[IpupoiHbIE SKOCUCTEMBI. DKOCUCTEMBI

" 03ep M peK. DKOCUCTEMbI MOpPEil 1 OKEaHOB

78 [Ipupoanbie 3KOCHCTEMBI. DKOCHCTEMBI
TYHJIP, JIECOB, CTEMNEH, MMyCTHIHb

79 AHTpOIIOTEHHBIE YKOCUCTEMBI

80 Ypb6oakocuctemsl. [IpakTudeckas pabora 05
«V3ydenue u onucaHue ypoosKOCUCTEMBD) '
3aKOHOMEPHOCTH (POPMHUPOBAHUS

81 OCHOBHBIX B3aMMOJICUCTBUI OPraHU3MOB B
HKOCHCTEMAX
MexaHu3Mbl BO3AEHUCTBUS 3arpsI3HEHUI

82 Pa3HbIX TUNIOB HA CyOOpraHM3MEHHOM,
OpraHU3MEHHOM, MOMYJISLIMOHHOM U
9KOCHCTEMHOM YPOBHSIX

83 buocdepa — obuienmanerapHas 060104Ka
3emun

84 VYuenue B. U. Bepnazackoro o 6nochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
o6uochepsl

86 KpyroBopoTs! BeriecTs u
OMOreOXMMHUYECKHE IUKITBI

87 3oHanbHOCTH OuOochepsl. OCHOBHBIE
OMOMBI CYIIN

88 YcroitunBocts OHoCcheps

89 DKOJOTUYECKUE KPU3UCHI M UX TIPUIHHBI

90 BosneiicTBue yenoBeka Ha Ouochepy




AHTPOIIOr€HHOE BO3JICHCTBUE HA

o1 pPacTUTEIbHBIA U dKUBOTHBIM MU 1
92 Oxpana npupozs! 1
03 OCHOBHbBIE IPUHIIUIIBI YCTOMYUBOTO 1
Pa3BUTHUS YEJIOBEUYECTBA U IPUPO/IBI
ParmonansHO€ TPUPOIOTIONB30BAHHE U
94 COXpaHEHHE OMOJIOTHIECKOTrO 1
paszHooOpa3us 3eMiaun
O0600611eH1e U cUcTeMaTH3alys 3HAaHUH 10
TemaM "IJKOJIOruA - HayKa O
B3aMMOOTHOIICHUSX OPTaHU3MOB JIPYT C
JIPYroM U HaJJOPraHU3MEHHBIX CUCTEM C
95 OKpy>xaroei cpenoit”, "Opranusmsl u 1
cpena odutanus", "IKoI0rus BUIAOB U
nonyssius”, "IKONI0rus cOO0IEeCTB.
Dkonoruveckue cucrtemMer”, "bruocdepa -
riobanbHas sxocuctema” / KonTponbHas
paboTa o teme "Dkonorus"
96 PesepBHbIi ypok 1
97 PesepBHEIiT ypok 1
98 PesepBHEIit ypok 1
99 PesepBHbIit ypok 1
100 PesepBHEI ypok 1
101 PesepBHbIit ypok 1
102 PesepBHbIii ypok 1
OBILIEE KOJIMYECTBO YACOB I10 102 75

[NPOI'PAMME







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

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBAHMSA K NMPEJIMETHBIM Pe3yJIbTATaM OCBOCHMUSI
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro o01ero
o0pa3zoBanmusi

ChopmupoBaHHOCTH 3HAHUN O MECTE M POJH OHMOJIOTUU B CHCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUH COBPEMEHHOI
€CTEeCTBEHHOHAYYHOW KapTUHBI MUPA, B IO3HAHUU 3aKOHOB MPUPOIBI U
pELIEHUN KU3HEHHO BAKHBIX COLUAIBbHO-3TUYECKUX, SKOHOMUYECKHUX,
AKOJIOTHUYECKHUX TIPOOJIEM YEeIOBEYECTBA, & TAKKE B PEIICHUH BOIPOCOB
palMoHaIbHOTO IPUPOAOIOIL30BAHNUS, B (POPMUPOBAHMH LIEHHOCTHOTO
OTHOUIEHUS K MPHUPOJE, OOIIECTBY, YETOBEKY; O BKIJIaJI€ POCCUUCKUX U

3apyOeKHBIX YIEHBIX — OMOJIOTOB B Pa3BUTUE OUOJIOTHH

Bnagenune cuctemolf 3HaHUM 00 OCHOBHBIX METOJaX HAy4YHOI'O
MO3HAHUS, UCTOJB3YEMBIX B OHMOJOTMYECKHX HCCIICAOBAHUIX KHBBIX
O0OBEKTOB M D3KOcHCTeM (ONUCAaHUE, W3MEpPEHUE, MPOBEACHHE
HaOIOJIeHNH); CMOCcOO0aMH BBISBICHUS W OIICHKA aHTPOIOTEHHBIX
W3MEHEHUH B PUPOJIE.

YMeHHe BBIIBUTATh THIOTE3BI, MPOBEPATH UX SKCIIEPUMEHTATLHBIMHU
cpeactBaMu, (GopMyIMpys L€ldb HCCIIEIOBaHUs, aHAIU3UPOBATH
MIOJTy4YEeHHBIE PE3Y/IbTAThl U J1EJ1aTh BHIBOJIBI.

BbisiBIeHHEe  3aBUCMMOCTH  MEXIYy HMCCIEAyeMbIMH BEIMYMHAMU,
00BSICHEHUE TMOTYYEHHBIX PE3yJIbTaToOB U (HOPMYIHPOBAHUE BHIBOJIOB C

HCIIOJIb30BAHHUEM HAYYHBIX HOHHTHﬁ, TeopHﬁ 1 3aKOHOB

YMeHue BIageTh CHUCTEMOM OHONOTMYECKUX 3HAHUW, KOTOpas
BKJIFOUAET: OCHOBOIIOJIATAONe OWOJIOTUYECKUE TEPMHHBI U TIOHSTHUS
(>Ku3Hb, KJIETKA, TKaHb, OpraH, OpPraHuW3M, BU, HOMYJISIHMS, SKOCUCTEMA,
ouorieno3, Omocepa; Merabonm3M, TOMEOCTa3, KICTOYHBIH WMMYHHUTET,
OuocuHTe3 Oenka, OWOMOMUMEPBI, IUCKPETHOCTh, CAMOPETYJIALHS,
CaMOBOCIPOM3BE/ICHHE, HACJICJICTBEHHOCTD, H3MCHUHBOCTD,
SHEPro3aBUCUMOCTb, POCT U PA3BUTHE);

Ouosjoruueckue Teopuu: kiuerouHas Teopuss T. IlIBanna, M.
[Ineitnena, P. BupxoBa; KIOHAJIBHO-CEJIEKTUBHOTO MMMyHHTeTa Il
Opmux, .. MeunnkoBa, XpOMOCOMHasi TEOPHUSI HACIIEICTBEHHOCTH T.
Moprana, 3akoH 3apojslinieBoro cxoiacrtsa K. bapa, sBomrornimoHHas

teopusi Y. JlapBuHa, CHUHTETHUYECKas TEOpHUS HBOJIOLUHU, TEOPUS




antpornoreHe3a Y. Jlapsuna; Teopust O6umoreonenoza B.H. Cykauépa;
yuenre H.M. BaBuioBa o meHTpax MHOrooOpasust U MPOHCXOXKAECHUSI
KylIbTYpHbIX pacrteHui, yueHune A.H. CesepuoBa o0 mnyTix u
HanpaBJIeHUsAX 3BooLuH, yueHne B.W. Bepnaackoro — o 6uocdepe);
3aKOHBI (eIMHO00pa3usl MOTOMKOB IEPBOI'0 MOKOJICHUS, PaCIeIUICHUS
IIPU3HAKOB, HE3aBUCHUMOIO HacieqoBaHus Ipu3zHakoB [. Menneis;
CLEIUICHHOTO HACJEJ0BaHUs NPU3HAKOB W HAPYILEHUS CLEIUICHUs
reHoB T. MopraHa; TOMOJOTMYECKHX PSIOB B HACJIEICTBEHHOMN
n3MeHnunBocty H.M. BaBunoBa; reHernueckoro pasHoBecus JIx.
Xapnu u B. Baiinbepra; 3apogsimeBoro cxoactsa K. Bopa;
Oouorenetnueckuii 3akoH J. ['exkens, @. Mromiepa);

MIPUHLIUIIBI (YUCTOTHI FaMET, KOMILJIEMEHTapHOCTH );

npaBwia (MuHuMmyma lO. Jlubuxa, sKoJIOrMuecKoi MUpaMUIbl YHCET,
OMOMAaCChI U DHEPTHUH);

runote3sl (koanepBatHoi A.M. Omnapuna, mepBUYHOro OyiaboHa JIXK.

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

VmMmenue peuiaTb IMOHWCKOBBIC OMOJIOTrHYECKHE 3aJa4M, BBIABIIATH
NMPUIUHHO-CJICACTBCHHBLIC CBA3U MCKIY HCCIICAYCMbIMU
OHOJIOTUYECKUMU O6’bCKTaMI/I, nponeccamMu W  ABJICHUAMU; OCJIATb
BBIBOJIbI U IIPOTHO3bI HA OCHOBAHWHU MMOJTYUCHHBIX PE3YJILTATOB,

COCTABJIATb T'CHOTHUIIMYCCKHUEC CXCMbl CKPCIOUBAHWA UIA PA3HbIX TUIIOB
HacCJICAOBaHUA IMPU3HAKOB Yy OPraHM3MOB, COCTABJIATL CXCMbI IICPCHOCA

BCHICCTB U DHCPIrvUU B OKOCUCTEMAX (I_ICHI/I IUTaHuA, NIUIICBLIC CeTI/I)

YMeHue  yCTaHAaBIMBATh B3aUMOCBS3M  MEXKIY CTPOCHHEM U
(GYHKIUSIMU: OpPraHOWIOB, KJIETOK pAa3HBIX TKaHEH, OpraHaMu W
CUCTEMaMH OPTaHOB y pACTCHUH, >KMBOTHBIX W YCIIOBEKA; MEKIY
JTanamMu OOMEHa BENIECTB; dTAllaMU KJICTOYHOTO IMKJIA U JKU3HECHHBIX
IIUKJIOB OPTaHW3MOB; dTallaMi dYMOPHUOHATHLHOTO PAa3BUTHS; TCHOTUIIOM
u ¢enorunoM, ¢eHotunoM © (akTOpaMu Cpelabl  OOWUTaHUS;
mporieccaMy  SBOJIIOLWM;  JABIKYIIMMH CHJIAMH  aHTPOIIOTEHE3a,
KOMIIOHEHTaMHU Pa3JIMYHbIX 3KOCHUCTEM W TPUCTOCOOJICHUSIMU K HUM

OpraHnu3MOB

YMeHue BhIICSTh CYIIeCTBEHHBIEC TPU3HAKHU:

CTPOEHHUSI BUPYCOB, KJIETOK MPOKAPUOT U FYKAPHOT; OJTHOKIETOUYHBIX U
MHOTOKJICTOYHBIX OPTaHHU3MOB, BHUIOB, OMOTEOIICHO30B, YKOCUCTEM H
ouochepsl; CTPOCHHS OPraHOB M CHUCTEM OPTraHOB PAaCTCHHIA,
YKUBOTHBIX, YEJIOBEKA; MPOIECCOB KU3HEACATEILHOCTH, MPOTEKAIOIINX

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




mporeccoB: oOMeHa BemiecTB (MeTabonu3Mm), UWHPOpPMALUU U
IIpeBpalleHus] SHEPTruu, OpOXKEeHUs, aBTOTPOPHOTO U reTepoTpodHOro
TUMOB MNHUTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meio3a,
raMeTroreHesa, AMOpHOreHe3a, MOCTIMOPHOHAIBHOIO  Pa3BHUTHSA,
Pa3sMHOXEHHUS, UHIUBHIyaTbHOTO PAa3BUTHs OpraHu3Ma (OHTOTeHe3a),
B3aUMOJCHCTBUSA T'€HOB, TE€TEPO3HUCA; JEUCTBUM HMCKYCCTBEHHOIO
otOopa, CTaOWIM3UPYIOIIETO, JBMXKYIIETO U  Pa3pbIBAIOIIETO
€CTeCTBEHHOTO OTOOpa; aIONAaTPUYECKOTO U CHMIIATPUYECKOTO
BU000pa30BaHuUs; BIUSHUS JBIKYIIMX CHJI DBOJIOIMU HAa TeHO(OHT
MOMYJSILIMK; TPUCTIOCOOJIEHHOCTH OPraHu3MOB K cCpelae OOuTaHws,
YyepeJoBaHMsl HampaBiICHUI 53BOJIOLMHU; KpPYroBOpOTa BEIIECTB H

IIOTOKAa SHEPIUH B DKOCUCTEMAX

ChopMupOBaHHOCTb YMEHMS BBLIEIATH CYLIECTBEHHBIE IPU3HAKU
BUPYCOB, KJIETOK IIPOKAapUOT U DYKAPUOT; OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OpPIaHU3MOB, BHJOB, OMOT€OIIEHO30B U IKOCHCTEM;
0COOEHHOCTH MPOLIECCOB OOMEHA BEIIECTB M MPEBPAIIECHUS SHEPTUH B
KJIeTKe, (POTOCHHTE3a, IUIACTUYECKOI'O0 M IHEPreTHYecKoro OoOMeHa,
XEMOCHHTE3a, MHUTO3a, MeEH03a, OIUIOAOTBOPEHUS, pAa3BUTHSA U
Pa3sMHOXEHHUS, UHIAUBHUIyaTbHOTO PAa3BUTHs OpraHu3Ma (OHTOTeHe3a),
60pbOBI 32 CyIIECTBOBaHHME, ECTECTBEHHOTO 0TOOPA, BUA000Pa30BaHUS,
MPUCIIOCOOJICHHOCTH OPTaHM3MOB K cpelae OOWTaHWs, BIUSHUS
KOMIIOHEHTOB 3KOCHCTEM, aHTPOIOI'€HHbIX U3MEHEHUN B IKOCHCTEMAX
CBOEM MECTHOCTH, KPYrOBOpOTa BEILECTB M IMPEBPALLEHUS 3HEPIUU B

ouocdepe

VYmenne UCTIO/Ib30BaTh COOTBETCTBYIOILIHE apryMeHThI,
OMOJOTrMYECKYI0 TEPMHUHOJIOTHIO M CHUMBOJIUKY Ul J0Ka3aTelbCTBa
POJICTBAa OPraHU3MOB Pa3HbIX CHUCTEMATHUECKHUX TPYIIl; B3aUMOCBSA3U
OpraHM3MOB U CpelIbl OOWTaHUS; EJAMHCTBA YEJOBEUECKHX pac;
HE00XO0AMMOCTH 3/10pOBOr0 00pa3a *HU3HH, COXPAaHEHUsI pa3HO0Opa3us
BUJOB M SKOCHCTEM KaK YCIOBHSA COCYLIECTBOBAHHUS IPHUPOIBI U

YCJIOBCUCCTBA

Vmenue KPpUTHUYCCKHN OLCHHBATH I/IH(l)OpMaI_II/IIO OMOJIOTUYECKOTr0
COACPIKAaHUA;, HHTCPHPETUPOBATHL ITUUCCKUC ACIICKTbBI COBPCMCHHBIX
HCCIIeJOBaHUI B 6I/IOJ'IOFI/II/I, MCIHMINHC, 6I/IOTeXHOJ'IOFI/II/I;
paccMaTpuBaTh riao0anbHbIC 9KOJIOT'MYCCKHUC HpO6J’I€MBI
COBpPCMCHHOCTH, (I)OpMI/IpOBaTB IO OTHOIICHHIO K HHUM CO6CTBCHHYIO

IIO3HUIIHNIO




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

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

buonorus xkak HayKa. 2’KuBbIe CHCTEMEI U HX HU3YUCHUC

11

CoBpemeHnHast OHOJOrMsl — KOMIUIEKCHash Hayka. buonoruueckue Hayku U
n3ydaemble UMH TpoOiembl. DyHIaMEeHTaNbHbIC, TPUKIATHBIE W ITOMCKOBBIC
Hay4YHBIE UCCIIEIOBAHUS B OMOJIOTHH.

3HavyeHue OWoJOTHMH B (HOPMUPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYUYHOU
kaptuabl mupa. [Ipodeccun, cpszanHple ¢ Ouonoruedd. 3HaueHue OHMOJIOTHUU B
MPAKTUYECKON JEATeNbHOCTH YEJOBEKa: MEAMLUHE, CEJIbCKOM XO3iHCTBE,

MPOMBIINIJICHHOCTH, OXpaHC MTPHUPOABI

1.2

JXKuBble cuctembl Kak MpeaMeT u3ydeHus Ouonoruu. CBONCTBA KUBBIX CHCTEM:
€MHCTBO XMMHMUYECKOI'0 COCTaBa, JUCKPETHOCTb M LIEJIOCTHOCTb, CIIOXKHOCTb U
YIOPSIAOUYEHHOCTh CTPYKTYPBI, OTKPBITOCTB, caMOOpraHu3anus,
CaMOBOCIIPOM3BEACHUE, PA3IPAKUMOCTh, U3MEHUMBOCTD, POCT U PA3BUTHE.

YPpOBHU OpraHu3alMM >KUBBIX CUCTEM: MOJIEKYJISIPHBIM, KJIECTOYHBIM, TKAHEBBIM,
OpraHUu3MEHHbIM, MOMYJISIUMOHHO-BUI0BOI, 3KOCUCTEMHBIN
(Ouoreonenornueckuit), O6mocdepusiid. I[Iporecchl, MPOUCXOAALINE B HKHUBBIX
cuctemax. OCHOBHBIC TPU3HAKU JKUBOTO. JKM3HB Kak QopMma CyIICCTBOBAHHS

MaTepuu

1.3

Meroasl Ouonornueckoi Hayku. HaOmronenue, u3MepeHue, 3KCIIEPUMEHT,
cuctemaTvsanus, MeTaaHain3. [loHsTHe O 3aBUCHUMOM UM  HE3aBUCUMOM
nepemeHHol. [lmanupoBanue skcnepuMenTta. [locTaHOBKa W IpoBEpKa TUIMOTES.
HyneBass rumote3a. Ilonsatue BBIOOPKM H €€ AOCTOBEpHOCTh. Pazbpoc B
Ouosnornuecknux AaHHbIX. OLEHKa JOCTOBEPHOCTH IOIYYEHHBIX PE3YJIbTATOB.
[IpyunHBl MCKaXXeHUsT pe3yabTaTOB 3KcrepuMeHTa. lIoHATHE cTaTHCTHYECKOro

TECTa

KneTka kak OMoioruyeckasi CucreMa

2.1

Knerka — cTpykTypHO-GOYHKIIMOHANIBHAS €IUHHIA KUBOTO. McTtopus OTKphITUS
kietku. Paborer P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBannH, M.
[netinen, P. Bupxos). OCHOBHBIE MMOJI0KEHHSI COBPEMEHHOM KJIIETOYHOM TEOPHH.
MeTop1 MOJIEKYIISIPHOM U KJIIETOYHOM OMOJIOTUU: MUKPOCKOIINS, XpoMaTorpadus,
anekTpogopes, METOH MEUEHBIX aTOMOB, nuddepeHIranTsHoe

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

2.2

XUMHWUYECKHAN COCTaB KIIETKH. Makpo-, MUKPO- U YIbTPaMUKpPOdJIEMEHThL. Bona u

eé POJib KaK paCTBOPUTCIIA, p€arcHTa, y4aCTUC B CTPYKTYPHUPOBAHUU KIICTKH,




TeIUIoperynsiuud. MuHepanbHble BeIllecTBa KIETKH, WX OHOJOrHYecKas poJb.
Ponb kaTHOHOB ¥ AHMOHOB B KJIETKE.

buonornueckue monumepbl. benku. AMUHOKHMCIOTHBIH COCTaB  OEJIKOB.
Crtpyktypbl OenkoBoii Mosekynbl. [lepBuuHas cTpykTypa Oelika, MENTHIHAS
CBA3b. BrTopuuHas, TpeTHyHas, 4YETBEPTHUHAs CTPYKTypbl. JleHaTypauus.
CoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue QyHKINH OSIKOB.
VYrneBoabl. MoHOcaxapupl, AMcCAaXapubl, OJUTOCaXapuibl M IOJHCAXAPUJIBI.
OO0muii mnaH CTpoeHUusT ©  (PU3UKO-XUMHUYECKHUE CBOMCTBA  YIJICBOJIOB.
Buonorndeckne GyHKINHU YTIE€BOIOB.

Jlummuaer. T'mapodunbHO-THIpPOGOOHBIE cBoOMcTBa. Kitaccudukamus aumumos.
Tpurnunepuasi, dochomunuapl, BOCKH, CTepouabl. bromornueckne QyHKIHH
nunuaoB. OOIIMe CBOWCTBA OMOJIOTMYECKHX MEMOpPAaH — TEKY4EeCTh, CIIOCOOHOCTh
K CaMO3aMbIKaHHIO, MOJTYIPOHUIIAEMOCTb.

Hykneunoseie kucnotel. JIHK u PHK. Ctpoenne HYKIEHMHOBBIX KHCIIOT.
Hyxneorunpl. [puanun kommiementaproctu. [IpaBuno Yapradda. Ctpykrypa
JIHK — nBoitHas criupans. MectoHaxoxaeHue u ouonorudeckue ¢pynkmuu JJHK.
Buger PHK. ®ynknuu PHK B kietke.

Crpoenne wmomnekynsl AT®. Makposprudeckue cBsizu B Mousiekyne ATO.
buonornueckue ¢pynkuun AT®. BoccTaHoBIEHHBIE IEPEHOCUYNKH, UX (PYHKIMH B
kietke. CekBennponanue /JHK.

CrpykrypHass OWONOTHS: OHMOXMMHYECKHE U OHO(PHU3NYECKUE HCCIICTOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYPBI OMOMOJIEKYIT

2.3

Tumbl  KJIETOK: dJyKapuoTHdeckas U mpokapuoTuyeckas. CTpyKTypHO-
(G yHKIIMOHAIbHBIE 00pa30BaHUs KIETKH.

CrpoeHue mpokapuoTH4YEeCKOM KieTku. KierouHas creHka OakTepuili W apxew.
Oco0eHHOCTH CTPOEHHUsI T'eTepOTPOPHON M aBTOTPOPHON MPOKAPUOTHUYECKUX
KJIETOK. MeCTO M poJb MPOKAPHOT B OMOIIEHO3aX.

Crpoenue u (GyHKIIMOHUPOBAHHE DYKAPUOTHUECKOW KieTkH. [lmazmarnueckas
MeMOpaHa (rutazmanemma). CTpykTypa IasmMarudeckoil MeMOpaHbl. TpaHcropT
BEIIECTB 4Yepe3 IUIa3MaTHYECKyl0 MeMOpaHy: TnaccuBHBIA  (muddysus,
obneruénHast ud¢y3us), aKTUBHBIM (NEPBUYHBIA W BTOPUYHBIM AKTUBHBIN
tpancnopt). [lomymponunaemocts MeMmOpanbl. PabGora HaTpuii-KanneBoro
Hacoca. DHAOLMTO3: MUHOIMTO3, (aronuro3. Dk3o1uTo3. KnetouHas creHka.
CrpykTypa 1 GyHKINHU KIETOYHON CTEHKH PacTEHHM, TpHOOB.

Huroruazma. urto3onb. Llutockener. JIBuxkeHue uurToruia3Mbl. OpraHouibl
kiaeTkd. OpHOMEeMOpaHHBIE OPraHOWABl KIETKU: DJHJOIUIa3MaTU4YecKas CeTb
(OIIC), ammapar 'ombmKu, JTM30COMBI, UX CTpOCHHE W (yHKIUHU. B3amMocBs3b
OJTHOMEMOpaHHBIX OpPraHOMIOB KJeTKH. CTpoeHHe TPaHYISIPHOTO PETUKYIyMa.

CuHre3 pacTBOpuMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [magkuit




(arpanyaspHBIA) SHAOIUIa3MaTH4YecKuid peTukyayMmM. CekperopHass (yHKUUs
annapara [ompmxu. TpaHcmopT BemecTB B KJIETKE. Bakyonu pacTUTENbHBIX
kietok. Knerounsiit cok. Typrop.

ITomyaBTOHOMHBIE OPraHOUBI KJIETKU: MUTOXOHIPHUH, TUIACTUIBL.

Crtpoenve W (yHKIMM MUTOXOHAPUN M macTui. llepBuuHBIe, BTOPHUYHBIE U
CIIOXKHBIE  IUIACTUABI  (OTOCHMHTE3UPYIOIIMX  DYKApUOT.  XJIOPOILIACTHI,
XPOMOIUIACTBI, JIEMKOIUIACTHI BBICIIIMX PACTCHU.

HememOpannbsie opranouasl kietku CtpoeHue u (GYHKIUH HEMEMOpaHHBIX
OpPraHouzioB KJeTKH. Pubocombl. MukpodpunamMeHTsl. MbpllleuHble  KIETKH.
MukpotpyOouku. Kierounsiii nenrp. CTpoeHMe M JBH)KEHUE >KI'YTHKOB U
pecHrYek. MUKpOTpyOOUKH UTOIUTa3MBI. LleHTpros.

Anpo. Obonouka siipa, XpOMAaTHWH, KapuoIlia3Mma, SAPBIINIKH, X CTPOCHUE H
dbynkuun. SnepHbiii 6enkoBbld MaTpuKC. [IpocTpaHCTBEHHOE pACTIONOKCHUE
XpoMocoM B HHTep(ha3HOM sijipe. benaku XpoMaTuHa — TUCTOHBI.

Kinerounsle BkmtoueHusa. CpaBHUTEIbHAs XapaKTEPUCTHKA KIETOK 3YKAPUOT

(pacTUTeNbHOM, )KUBOTHOM, TPUOHOI)

2.4

AccuMUIAIMS U JUCCUMIIIALUSA — JIBE€ CTOPOHBI MeTabonu3ma. Tumbl oOmeHa
BEIIECTB: aBTOTPO(QHBIA M TeTepOoTpodHBIA. YdacTue KUCIOpoaa B OOMEHHBIX
mporeccax. DHepreTuyeckoe obecrnedeHue KieTku: npeBpameHue ATD B
oOMeHHbIX Tmporeccax. DepMEeHTaTUBHBIA XapakTep peakUuil KJIeTOYHOIro
Metabonu3zMa. DepMeHTB, MX CTPOCHHE, CBOWCTBA M MEXAHW3M JICHCTBUS.
KodepmenTsl. OTnnuns ¢pepMEeHTOB OT HEOPraHUYECKUX KaTaau3aTopoB. benku-
aKTHBATOPbl M OEJKH-WHTUOUTOPBI. 3aBUCHUMOCTb CKOPOCTH (DepMEHTAaTHBHBIX
peakuuii oT pa3IMYHBIX GAKTOPOB.

[lepBuuHBIl CUHTE3 OpraHM4ecKHX BemecTB B Kierke. PorocuHre3. Pousb
XJIOPOIUIacTOB B Tmporecce (orocunTeza. CBeToBas u TemMHOBas (asbl.
[IpogyktuBHOCTE (poTOCHHTE3a. BinsHMe paznuyHbIX (AKTOPOB HA CKOPOCTh
dboTtocunTe3a. 3HaUeHHE (POTOCUHTERA.

XeMmocuHTe3. Paznoobpas3ue opraHn3MOB-XeMOCHHTETHKOB: HUTPUDULIUPYIOIIUE
OakTepuu, Kene300aKTepuH, cepoOaKTepuH, BOJOPOAHbIE OaKTepuH. 3HAUCHUE
XEMOCHHTE3A.

AnHaspoOHble opranusMbl. Bunel Opoxenus. IlponykTsl OposkeHUs U HX
UCIOJb30BAaHUE YENOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YyIUTENN O0Ie3HEN.

AdpoOHBIE OpraHu3Mbl. DTambl dHepreTudeckoro obMena. [loAroToBUTENBHBIN
sTan. [ MKoamn3 — 6ECKUCIOPOIHOE PACIIETIIICHHE TIIOKO3BL.

buonornueckoe OKHUCIIEHHME, WIM KJIETOYHOE IbpIXaHHWe. Poiap MHUTOXOHIpUH B
nporueccax OHMOJI0rM4ECKOro OKUCJICHUS. [Muknnueckue peakuuu.

OxucnurensHoe (ochopunuposanue. [IpeumymiecTBa a3poOHOTO MyTH OOMEHA




BEIIECTB Mepes] aHadPOOHBIM. DPHEKTUBHOCTH SHEPTETUIECKOT0 0OMEHa

2.5

Peakuyn maTpuyHOro cuHTe3a. I[IpMHIMI KOMIUIEMEHTApHOCTH B pEaKLUAX
MaTpUYHOro cuHTe3a. Peanusanus HacnencTBeHHOM nHpopmanuu. ['eHeTnyeckuii
KO, ero cBoucrtBa. TpaHckpumnuus — Martpuusblii cuHTe3 PHK. Ilpunnumnst
TPAHCKPUIILIMN: KOMIUIEMEHTAPHOCTh, AHTUIAPAJIEIbHOCTh, ACUMMETPUYHOCTb.
Tpancnsauus u e€ stamel. Yuactue TpaHcnoptHeix PHK B OuocunTese Oenka.
VYcnoust OmocuHTe3a Oenka. KonmumpoBanwe amMuHOKHUCHOT. Ponp pubGocom B
OounocuHTe3e OemKa.

Opranu3zaiiys reHomMa y IpOKapuoT U 3yKapHoT. Perynsuus akTUBHOCTU I'€HOB Y
npokapuot. ['mmore3a omnepona (P. XKakob, XK. Mano). Perymsmuss oOMEHHBIX
IIPOLIECCOB B KJeTKe. KileTouHbIil roMeocTas.

Bupycsl — HekinerouHsle (OpMBI KU3HHM M oOnuraTHele napasutbl. CTpoeHue
IIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepHO(Daros.

BupycHble 3a0o0iieBaHHs YeOBEKa, KMBOTHBIX, pactenuid. CIIN], COVID-19,

COIIMaJIbHBIC 1 MCIUITMHCKUC Hp06HeMBI

2.6

Knerounsnii 1ukn, ero mnepuoabl u perymsauus. HWHTtepdaza u  MuUTO3.
OcobeHHOCTH TPOLECCOB, NpoTeKarmux B HHTepdasze. [loaroroBka KieTku K
nenenuto. IlpecunTeTndecknii  (MOCTMUTOTUYECKUH), CUHTETHYECKUH U
MOCTCUHTETUYECKUH (IPEMUTOTUUECKUI) TepHOAbI MHTEP(Da3bI.

Matpuunsiii cunre3 JIHK — pemmkanus. [Ipunnunsr perumkamuu  JIHK:
KOMIUIEMEHTAPHOCTb, IIOJIYKOHCEPBATUBHBIA CHUHTE3, aHTUIIAPAJUICIIBHOCTb.
Mexanusm perkanuu JJHK. Xpomocomel. Ctpoenne xpomocom. Tenomepsl u
TeroMepasa. XPOMOCOMHBIM Ha0Op KJIETKH — KAapuOTHIL. JIWIUIOWIHBIA W
rariouiHbl - HaOopbl XpomocoM. I'omonornynsle Xpomocomsl. IlonoBbie
XPOMOCOMBI.

Jlenenue knetku — Muto3. CTaguu MHUTO3a M MPOUCXOASIINE B HUX IMPOLIECCHI.
Tuner muto3a. KapnoknHe3s W LIMTOKHMHE3. buonormyeckoe 3Ha4YeHHE MHTO3a.
Perynsuus mutoTndeckoro nukia kiaetku. [Iporpammupyemas kiaetouHasi rubenb
— anomnTo3.

(DYHKI_[I/IOHaJ'IBHaﬂ IC¢HOMHKA

Opranusm Kak OMOJIOTHYEeCKasi CUCTEMa

3.1

OOHOKJIETOYHEIC, KOJIOHHAJIbHEIC, MHOT'OKJICTOUHBIC OpraHu3Mbl "
MHOTOTKaHEBbIE OPTaHU3MBI.

@dopMBbI pa3sMHOXXEHHS OpPraHU3MOB: Oecrojoe (BKJIIOYash BEreTaTUBHOE) H
nonoBoe. Buasl Oecrmonoro  pasMHOXKEHHs: TOYKOBAaHHME, CHOPYJSIUS,
(dhparmeHTaIus, KIOHUPOBAHUE.

[TonoBoe pasmuoxkeHue. [lonoBbie KiIeTKH, WM TameTbl. Meiio3. Ctaguu meitosa.

[ToBenenue xpomocoM B meiose. Kpoccunrosep. buonoruyeckuii cmpici Meiio3a




U TI0JIOBOTO Ipouecca. Melo3 u ero MecTo B )KM3HEHHOM IIUKJIE OPTaHU3MOB.
[IpenzapoapieBoe pas3putue. ['ameToreHe3 y >KMBOTHBIX. [lojoBble »Kene3bl.
OOpa3oBaHue W pa3BUTHE TMOJNOBBIX KJIeTOK. CrepMaroreHe3 U OOTEHE3.
Crtpoenue mOJOBBIX KiIeTOK. OTMIONOTBOpEHHE U 3MOpPUOHAIBHOE pa3BUTHE
KHUBOTHBIX. CITIOCOOBI OTIOIOTBOPEHUS: HApYXKHOE, BHyTpeHHee. [lapTeHorenes.
WunuBunyanbHoe pa3zButue opraHusmoB (oHrToreHes3). Craaum smOpHOreHesa
KMBOTHBIX (Ha mpumepe JarymkH). [Ipo6nenue. Tunsl npobdaenus. OcodeHHOCTH
NpoOJIeHNsT MJIEKONUTAIOIIMX. 3apOAbIIIEBbIE JIMCTKU (TacTpyssiuus). 3akiajgka
OpraHOB M TKaHEW W3 3apOJBbIIEBBIX JIMCTKOB. B3auMHOE BIHMAHHE dYacTei
pa3BUBAIOLIECTOCS 3apojbllia (3MOpUOHANbHAs WHAYKLHWA). 3akiajka IUIaHa
CTPOCHHSI >KMBOTHOTO KaK PE3YNIbTaT HEPAPXUYECKUX B3AMMOJICHCTBUII TEHOB.
Bnusnue Ha SMOpHOHAIBHOE pa3BUTUE pPa3IMYHBIX (DAKTOPOB OKpYXkaroLIEeH
Cpelbl.

Poct u pa3zsurtue xuBoTHbIX. [TocTamMOpuoHanbHbIil nepuoa. [psmoe u Henpsimoe
pa3ButHe. Pa3Butne ¢ meramopdo3oM y O€CHO3BOHOUHBIX M IO3BOHOYHBIX
KMBOTHBIX. bronormueckoe 3HaueHUE MPSMOIO W HENPSIMOIO pPa3BUTHA, HUX
pacmpocTpaHeHHe B Npupojae. THmbl pocTa >KUBOTHBIX. PaKTOpbl peryssiuu
pocta KHMBOTHBIX M uejoBeka. CTaguu NOCTIMOPHOHAIBHOTO pa3BUTHS Yy
KUBOTHBIX U 4eoBeKa. [lepno/ibl oHTOreHe3a yeoBeka.

PasmHoxenne wu pasButue pacteHuwit. [amerodur u cmopodur. Meiio3 B
KU3HEHHOM IIMKJIe pacteHuid. (OOpa3oBaHuWe crmop B Ipolecce Meio3a.
I'ametorenes y pacreHuil. OIIOJOTBOPEHUE U Pa3BUTHE PACTUTEIBHBIX
OpraHu3MoB. /[BoliHOE OIIOOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3zoBaHue 1

Pa3sBUTHUEC CCMCHHU. MexaHu3MbI PEryjiiuu OHTOTCHE3a Yy paCTeHI/II‘/’I U ) KUBOTHBIX

3.2

Uctopust crtaHOBiEeHHMST W pa3BUTUS TEHETHKHM Kak Hayku. OCHOBHBIC
TEHETUYCCKUE TIOHATHS W CHUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI, aJUICIbHBIE
TeHBbI, AJIbTCPHATUBHBIC TNPU3HAKHU, JOMUHAHTHBIH M PEIECCUBHBIN MPHU3HAK,
TOMO3UTOTa, TETEPO3UTr0Ta, YHCTasl JIMHUSA, THOPUIbBI, TEHOTHI, (HEHOTHIIL.
OCHOBHBIE ~ METOJbl  T'€HETUKH: THOPHIOJIOTUYECKUMA,  ITUTOJIOTHYCCKUH,

MOJICKyanHO'FeHCTI/I‘IeCKI/Iﬁ

3.3

Monorubpunnoe ckpemupanue. [lepBblii 3akoH MeHens — 3aKoH eInHo00pa3us
ruOpu0oB mepBoro mnokojeHus. IlpaBwio nomuHupoBaHMsA. Btopoit 3akoH
MeHgens — 3aKkOH pacllelUleHus Npu3HakoB. [luTonormyeckne OCHOBBI
MOHOTHOPUAHOTO CKpelirBaHus. [ umores3a 4McTOTH ramer.

Ananusupyrouee ckpemyBaHue. IIpomMeXyTOUHBIH XapakTep HAcIEIOBAHMUS.
Paciuennenue npu3HakoB IIPU HEIIOJIHOM JOMUHUPOBAHUHU.

JuruOpunnoe ckpenmBanue. TpeTwil 3akoH MeHaens — 3aKOH HE3aBUCHMOTO

HaCJICJOBaHUsA IMPU3HAKOB. HI/ITOHOFI/I‘-IGCKI/IG OCHOBBI I[I/IFI/I6pI/II[HOI‘O




CKpEILMBAaHMS.
CuerieHHoe HacienoBaHue mpu3HakoB. PaGotet T. Moprana. CuerieHHOE
HACJIEIOBAHUE TE€HOB, HAPYILICHHWE CLEIUICHUS MEXAY TIeHaMH. XPpOMOCOMHAas
TEOpHs HACJIEACTBEHHOCTH.

I'enetnka mosa. XpoMOCOMHBIH MEXAaHHU3M OIpPEACNICHHs Moya. AYTOCOMBI M
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHblid M TeTeporameTHbd moi. ['eHeTnueckas
CTPYKTypa IIOJIOBBIX XpoMOcOoM. HacnenoBaHue MNpPU3HAKOB, CLEIUVIEHHBIX C
IIOJIOM.

I'enoTun kak nenoctHas cucrema. llnerorpornuss — MHOKECTBEHHOE IEHCTBUE
resa. MHOXECTBEHHBIM aIenu3M. B3auMoJeiCcTBHE HEaJICIbHBIX TI'€HOB.

KommnemenrapHocts. Onuctas. [omumepus

3.4

BzanmopeiicTBue renotuna u cpesisl pu popmupoBanuu GpeHoTumna. MisMeHInBoCTh
MpU3HAKOB. KauecTBEeHHbIE M KOJIMYECTBEHHBIE INPU3HAKU. BHIbl M3MEHUMBOCTHU:
HEHACJICICTBEHHAs! U HACJIEICTBEHHAS.

MoaudukanmonHas ~ u3MeH4UMBOCTh.  Pomp  cpeasl B (hopMHpOBaHHH
MOTU(pHUKAIIMOHHON M3MeHYMBOCTH. HopMma peakiun nmpuzHaka. BapuaiimoHHbIH psiz
u BapuanonHas kpuBas (B. HWoranncen). CBoiictBa MoOaudUKaIMOHHON
W3MEHYUBOCTH.

I'enotunuyeckast 3MeHYMBOCTh. CBOMCTBAa T€HOTUITMYECKON M3MEHYMBOCTH. Bubl
TeHOTUTTMYECKON N3MEHUYMBOCTH: KOMOMHATHBHAS, MyTaIl[MOHHASI.

KomOunatuBHass u3MeHUMBOCTh. Melo3 U MOJIOBOM TMPOIlECC — OCHOBA
KOMOMHATHUBHOM M3MEHUYMBOCTH. POiIb KOMOMHATUBHON M3MEHUYUBOCTU B CO3JAHUU
TEHETHYECKOTO Pa3HOOOpa3usi B IpeieNiaX OJHOTO BU/IA.

MyrtarmonHasi ”3MEHUYMBOCTh. BHIIbI MyTalyii: reHHbIE, XPOMOCOMHEBIC, TCHOMHBIE.
CrioHTaHHBIE W WHIYLMPOBAHHBIE MYTalMW. SIIEpHbIE W IUTOIUIA3MAaTUYECKHE
Mmytaiui. CoOMaTHYECKUE U TTOJIOBBIE MyTaliy. [ [pUdrHbI BOSHUKHOBEHUS MYTAIIUH.
MytareHbl ¥ WX BIMSHME HA OPraHU3MBL. 3aKOHOMEPHOCTH MYTAI[MOHHOTO
mporiecca. 3aKOH TOMOJIOTHYECKHX PSIOB B HaciencTBeHHo n3menunBocty (H.U.

BaBI/IJ'IOB). BHefII[epHaﬂ HU3MCHYMBOCTH U HACJICACTBCHHOCTD

3.5

Kapuotun uyenoBeka. MexayHapoaHas TMporpaMMa HCCIEAOBAaHUS TeHOMA
yejgoBeka. MeTonbl  HM3Yy4E€HMSI TEHETHMKM  4YeJOBEKa: TIeHEeaJOorHnYecKui,
OJIM3HEIOBBIH, IIUTOr€HETUYECKU, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-TEHETUYECKUN. CoBpemeHHOE omnpeeneHue TeHOTHUIIA;
IOJJHOTEHOMHOE CEKBEHUPOBAaHME, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOILBIO
[M1P-ananu3a. HacnencTBeHHble  3a00JCBaHUS  YeJOBEeKa. [ CHHBIC U
XPOMOCOMHBIE 601e3HH YEeI0BEKa. bonesnun c HACJIEICTBEHHOMN
MPEIPacOI0KEHHOCThIO0. 3HAYCHUE MEAMIIMHCKOW T€HETUKU B MPEIOTBPALICHUN

M JICUCHUH I'CHETUYCCKHX 3a00JIeBaHMM YelioBeKa. CTBOJIOBEIC KIICTKH




3.6

JloMecTrKaus 1 cenekus. 3apoKIeHUE CeNeKIUU 1 JoMecTukanuu. Yuenue H.W.
BaBunoBa 0 1eHTpax MPOMCXOXKAEHUS W MHOT000pa3usl KyJIbTYpPHBIX PACTEHUI.
Ponb cenekimu B co3AaHUM COPTOB pacTeHUM M MOPOJ >KUBOTHBIX. CoOpT, mopoa,
TaMM. 3aKOH TOMOJIOTMYECKHX PSAJOB B HacieIcTBeHHOM u3MeHunBocTH H.H.
BaBuioBa, ero 3HaueHue I CENEKIMOHHON paboTEhI.

Metoapl  cenekuMoOHHOW pabothl. MckyccTBeHHbII 0TOOp: MaccoBbIi U
VHIUBUYAJIbHBIN. Dramnsl KOMOWHAIIMOHHOM CCIIEKIINH. HcnpiTanue
MPOU3BOIUTENICH IO TOTOMCTBY. OTOOp IO TEHOTHIY C IOMOIIBIO OICHKH
¢dbeHoTHma MoToMcTBa M OTOOP MO TEHOTHUITY C moMonIbio aHanmm3a JTHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJI CeNIEKIIMOHHON pa0oThl. Pannanonueril u
XUMUYECKUA MYyTareHe3 KaKk WCTOYHUK MYyTalluid y KYyJbBTYPHBIX (opMm
Oopranu3moB. Mcnonb30BaHME TEHOMHOTO PEJAKTUPOBAaHUS M METOAOB
pexoMmOuHanTHBIX JIHK 1mi1s mosmydeHuss mcxorHOTro MaTepuaa Jijisl CENCeKIIUU.
[Tomy4yenne nomuruion0B. BHyTpHBHIOBas THOpHIHM3aNUsA. BIM3KOPOICTBEHHOES
CKpelMBaHue, WM WHOpWAMHT. HepojCTBEHHOE CKpEIMBaHWE, WM ayTOPHJIMHT.
I'ereposuc u ero mpuuunbl. Mcnons3oBaHue rerepo3uca B ceneKuuu. OTnaiéHHas
rubpumsaiys. [Ipeogonenue Oecrumofmss MEXBUAOBBIX THOpUIOB. JlocTikeHus

CCIICKIIMHN paCTCHI/Iﬁ H XXMBOTHBIX

3.7

OOBEKTHI, UCHIOJIb3YeMbIe B OMOTEXHOJIOTHH, — KJIETOYHbIE M TKAHEBBIE KYJIBTYpBI,
MHUKPOOPTaHM3MBl, HUX  XapaKTepUCTHKa. TpanuiroHHas  OMOTEXHOJOTHS:
xje0oneueHne,  MOJydYeHWE  KUCJIOMOJOYHBIX  MPOAYKTOB,  BHHOJEIHE.
Mukpobuonoruueckuii  cunTe3. OOBEKTHI MHKPOOHOJIOTMYECKUX TEXHOJIOTHH.
[lpousBopcTBO  Oenka, aMHUHOKHCIOT M BUTaMHHOB.  MckyccTBeHHOE
OILUIOOTBOpEHUE. PEKOHCTPYKIMS SMIEKICTOK W KIOHMPOBAHUE JKWBOTHBIX.
MeTton TpaHCIUTAHTaWK SAEP KIETOK.

XpOMOCOMHAsi W TeHHas WHXEeHepusa. VICKycCTBEHHBIM CHHTE3 TI€Ha U
KoHcTpynpoBanue pekomOuHaHTHBIX JIHK. JlocTmxkeHuss W MepCreKTHUBBI
XpPOMOCOMHOM M TEHHOM WHXXEHEepUU. MeaurnumHcKkue OHUOTEXHOJIOTHH.

Hcnonp30Banne CTBOJIOBBIX KIIETOK

Cuctema u MHOT0OOpasznue OPraHMueCcKoro Mupa

4.1

buonoruueckoe  pazHooOpasue  opranusmoB.  CoBpeMeHHass  cHCTEMa
opranuyeckoro Mmupa. IlpuHnunel knaccudpukanuu opraHuzMoB. OCHOBHbBIE
CUCTEeMaTUYECKUE TPYIIIbI OPraHU3MOB.

Oco0OeHHOCTH CTPOCHHS M KHUIHEACSITEILHOCTH OJHOKIETOYHBIX OpPraHHU3MOB.
bakTepuu, apxeu, oJHOKJIETOUHbIE TPUOBI, OJHOKIETOUHBIE BOAOPOCITH, APYTUe
npoTucThl. KonoHuanbHble Opranu3mbl. J[BI>KEHUE OTHOKIETOYHBIX OPTaHU3MOB:
amME€O0oUIHOe, KI'YTHKOBOE, PECHUYHOE. 3alliTa y OAHOKIECTOYHBIX OPTraHU3MOB.

Pa3,[[pa)KI/IMOCTB Y OAHOKJICTOYHBIX OPraHU3MOB. Takcucer




4.2

MHOrokyeTouHble pacTeHMs. B3auMOCBsA3b YaCTE MHOTOKJIIETOYHOI'O OpraHu3Ma.
Tkanu, opraHbl ¥ CUCTEMBl OPraHOB MHOTOKJIETOUHOTO OpranusMa. OpraHuszm
Kak eauHoe uenoe. TkaHu pacteHuid. TuIbl  pacTUTENBHBIX  TKaHEM:
oOpa3oBaTelbHasi, TIOKPOBHAs, MPOBOJSAIIAsl, OCHOBHAs, MEXaHHUYECKas.

OcobeHHOCTH CTpoeHus, PYHKIMHA U pacroiOKEeHUsI TKaHEeW B OpraHax pacTeHUH

4.3

BereratuBHble U T€HEpAaTUBHBIE OpraHbl pacTeHU. DYHKIIMK OPraHOB U CUCTEM
opranoB. Kapkac pactenuil. J[BUKEHHE MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBI 1
Hactuu. llornomeHne BOABL, YIVIEKHUCIONO ra3a W MUHEPAIBbHBIX BEIIECTB
pactenusimu. [[pixanue pactenuid. uddysusi ra30B depe3 MOBEPXHOCTh KICTKH.
TpancnioptHele cuctembl pacTeHuil. Beinenenue y pactenmil. 3ammra y
MHOTOKJIETOUHBIX pacTeHuid. Kytukyna. CpeacTBa mMacCMBHOM M XHUMHYECKOM
3amuThl. OUTOHIUBI.

Pasgpaxxumocte M perynsuus y opraHu3mMoB. PazgpaxumocTe U perynsuus y

MHOT'OKJICTOYHBIX paCTeHHfI. PocrtoBrie B€IICCTBA U UX 3HAYCHHUC

4.5

MHOroKJIeTOUYHEIE  KUBOTHBIC. B3amMOCBSI3b  dacTei  MHOT'OKJIICTOYHOTO
opranu3ma. TKaHHM, OpraHbl U CUCTEMbl OPTaHOB MHOTOKJIETOYHOT'O OpraHHU3Ma.
Opraam3Mm kak eauHoe 1ienoe. ['omeocras. TkaHU KMBOTHBIX W YEJIOBEKA. THIIBI
KUBOTHBIX TKaHEW: SMUTENuaibHas, COCAMHHUTETbHAs, MBIIICUHAsi, HEpBHAs.
OcoOenHoct cTpoeHUs, (YHKIUHA ¥ pacloNIOKEHUsT TKaHEeH B OpraHax

JKUBOTHBIX U YCJIOBCKA

4.6

OpraHel 1 CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMM OPraHOB U CUCTEM OPraHOB.
Onopa Ttena opranu3moB. CKelleTbl OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
XKUBOTHBbIX. HapyxHblil 1 BHYTpeHHUI ckeneT. CTpO€HHE U TUIBI COEIMHEHUS
KOCTEM.

JIBrKeHUE MHOTOKJIETOYHBIX JKMBOTHBIX. IIuTanme sxuBOTHBIX. IluTanue
MIO3BOHOYHBIX KUBOTHBIX. J[pIxaHue kxuBOTHBIX. KokHOoe apixanue. JXKabepHoe u
JIErOYHOE JIbIXaHUE.

JlbIxaHue IO3BOHOYHBIX >KMBOTHBIX. OJBOJIOLMOHHOE YCIOXKHEHHE CTPOCHUS
JNETKUX MO3BOHOYHBIX JKMBOTHBIX. JIpIXaTenabHas cucTeMa 4enoBeka. MexaHusm
BEHTWIALMM JETKUX Yy NTHI W MICKONUTAOMMX. TpaHCIOPT BEILECTB Y
opranu3mMoB. TpaHCHOPT BelIeCcTB y KMBOTHBIX. KpoBeHOCHas cucrema u €€
opranbl.  KpoBeHocHas  cucTtemMa  IO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpaIleHNs. DBONIOLMOHHBIE  YCIOXKHEHHsI CTPOEHHUS  KPOBEHOCHOM
CUCTEMBI II03BOHOYHBIX JKMBOTHBIX. BblaeneHue y opranusMoB. BeineneHue y
XKUBOTHBIX. CoKkpaTuTenbHble Bakyosn. Opransl BbiieneHus. CBsA3b MOJIOCTH Tea
C KPOBEHOCHOM M BBIIEIUTEIBHOW cHCTeMaMH. BplieneHne y MO3BOHOYHBIX
KUBOTHBIX. 3allluTa y MHOTOKJIETOYHBIX JKMBOTHBIX. IlokpoBel M  uX

IIPOU3BO/IHBIE.




PaznpakMMOCTb U peryisiius y opranu3MoB. Pa3apakxuMocTh y 0JHOKJIETOYHBIX
opranu3MoB. Takcuchl. PazapaKMMOCTh W peryisiuuss y MHOTI'OKJIETOYHBIX
pactenuii. PocToBble BelecTBa U MX 3HAUCHUE.

HepBHas cuctema u peduieKTopHasi peryJsiiusi Y MHOTOKJIETOYHBIX >KHBOTHBIX.
HepBHas cuctema u e€ oT/esnbl. DBONIOIMOHHOE YCI0KHEHHE CTPOSHUS] HEpBHOU
CHCTEMBI y KHBOTHBIX.

PazpaboTka anroputMoB M mporpamMm s dPPEKTUBHOH (PYHKIIMOHATBHOM
aHHOTAllUM  TEHOMOB,  TPAHCKPUITOMOB,  TPOTEOMOB,  METabOJIIOMOB

MHKPOOPTraHU3MOB, PACTCHHM, )KUBOTHBIX U YEJIOBEKA

OpFaHI/IBM YCJIOBCKA U €ro 310POBLEC

5.1

OpraHsel 1 cUCTEMBI OPraHOB yesnoBeka. OTIebl TOJIOBHOTO MO3ra T03BOHOYHBIX
KHUBOTHBIX. Peduekc u peduekropHas ngyra. be3yciioBHbIE M yCIOBHBIE
pednexcel. ['ymopanbHasi perymsiiusi ¥ SHJIOKPHUHHAs CHCTEMa >KMBOTHBIX U
yenoBeka. JKene3pl JHIOKPHHHOM CUCTEMBI M MX TOPMOHBI. J[eficTBHE TOPMOHOB.
B3aumocBsi3b HEpBHOW W SHIAOKpUHHOM cucteMm. [ 'unortamamo-runodusapHas

cucreMa. Peduiekc u peduiektopHas ayra. besycioBHbie 1 yCIOBHBIC pedIEKChI

5.2

3ammuTa opraHu3ma ot Oosie3Hed. MiMMmyHHas cuctema yenoBeka. KieTouyHwlld U
TyMOpaJbHBIA HMMMYHHUTET. Bpoxa¢HHBIN, NpHOOpEeTEHHBIH crienupuIecKuid
uMMyHHuTeT. Teopusi  KIOHaNbHO-celeKTUBHOro ummyHutera (IL.Dpmux,
®.M.bepuer, C.Toneraa). BocnaauTenbHble OTBETHI OpraHu3MoB. Poub

BpO)K,I[éHHOl"O HMMYHHUTCTA B Pa3BUTUN CUCTCMHBIX 3a00J1eBaHNHI

5.3

KpoBeHocHasi cucrema u e€ opranbl. Cepjie, KpOBEHOCHBIE COCYAbI U KPOBb.

Kpyru kpoBooOGpamienus. Pabota cepaua u e€ perymnsuus

5.4

Z[LIX&HI/IC YCJI0BCKa. Z[I/I(I)(I)YBI/IH ra3oB 4Cpe3 NMOBCPXHOCTHb KIICTKH. I[BIX&TCHBH&H
cucTeMa YCJIOBCKaA. Z[LIX&TCJ]LH&H IOBCPXHOCTL. Pel“yJ'IHI.IPIﬂ ABIXaHWA.

JIpIxaTeapbHble 00BEMBI

5.5

HI/IH_ICBapI/ITCJIBHaSI CHUCTCEMaA YCJIOBCKA. OT)IeJ'IBI MMUIICBAPUTCIBHOI'O TpaKTa.
HI/II_I_ICBapI/ITeJ'IBHLIe KCEJIC3hI. BHyTpI/IHOJ'IOCTHOC u BHYTPUKJICTOYHOC

MUIIEBApEHUE

5.6

ITokpoBsl u wux mnpousBoanble. Opranbl BbyieneHusa. [louku. Crtpoenue u
¢dbyHkunoHupoBanue HegpoHa. OUIBTpAIMS, CEKPEIMsl U 00paTHOE BCACHIBAaHHE

KaK MEXaHU3MbI paboThI OpraHoB BeiAeneHus. OOpa3oBaHHe MOYH Y YETIOBEKa

5.7

I[BI/I)KGHI/IG yeJIoBeKa: MEIeyHas cucteMa. CKeJIeTHBIC MBIIIIObLI 1 HUX pa60Ta.

CrtpoeHue u TUIBI COEAUHEHUST KOCTEH

Teopm{ ABOJIIOIMH. Pa3BuTHE )KU3HHU HA 3emie

6.1

OpomtonmonHass  Teopuss Y. JlapBuna. IIpennocwhiiku — BO3HUKHOBEHUS

napsuHu3Ma. JKu3Hb U HaydHas JnedaresbHocTh Y. JlapBuHa.




JIBmokyimiue cuibl 3Boronuu BUaoB mo Y. JlapBuHy (BbICOKash MHTEHCHBHOCTH
pa3MHOXKEHHS OPraHM3MOB, HACIEACTBEHHas W3MEHYHBOCTh, Oopnba 3a
CYIIECTBOBAHHE, ECTECTBEHHBIN M HCKYCCTBEHHBIN 0TOOD).

Odopmrnenne cuntetndeckoil Teopun 3Boiroiuu (CTI). HeitrpanbHas Teopus
sBonon. COBpeMEHHAsI SBONIOIMOHHAS OMOJOTHUS. 3HAYCHHE HBOJIIOIMOHHON

Teopur B POPMUPOBAHUN €CTCCTBCHHO-HAYYHOW KapTHUHBI MUPA

6.2

[lomymsiumst kKak 3JIeMEHTapHas €IMHUIA 3BOMONMH. COBpEMEHHBIE METOMbI
OLIEHKM T'€HETHYECKOTO pa3HOoOOpasusi U CTPYKTYphl Homyiauuid. M3menenue
reHoOHJ]a TOMYJSIUH KaK 3JIEMEHTApHOE SBOJIIOLIMOHHOE SIBJICHHE. 3aKOH
reHetudeckoro paBHoBecus [[x. Xapau, B. BaiinOepra.

OneMeHTapHble  (akTOpbl (IBIKYIIME CHJIBI) DBOJIONUH. MyTallmOHHBINA
nporecc. KomOunatuBHas wu3MeHUHMBOCTh. Jlpeiid TreHOB — clilydaiiHble
HEHAIpaBJIEHHbIE HW3MEHEHUS 4YacToT ajuleliell B momyiasuusax. Oddexr
OCHOBATEJIA. Murpauuu. Mzossiius TIOITYJISIIIUM reorpaduueckas
(mpocTpaHCcTBEHHAas ), OMoJoTHYecKast (PEpOTyKTHBHAS ).

EcrectBennplii  oTOOp — Hampamistoni  (akTtop dBomonudA.  DopMbl
€CTEeCTBEHHOTO  OTOOpa: JBIKYIIWH, CTAaOWIM3HUPYIOIIUH, Pa3pbIBAIOIIUI
(mm3pyntuBHbIH). [TonoBoit 0TOOD.

[lpucnocoO0nNeHHOCTh  OpPraHU3MOB  KakK  pe3ylbTaT  MHUKPOAIBOJIOLHH.
Bo3HuKHOBEHHE  MPUCIIOCOONEHMH Yy  OpraHu3MoB.  ApomMopdo3sl U
uanoanantauuu. [Ipumeps! mpucrnocobnenuii y opranuzMoB. OTHOCHTEIBHOCTb
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero xpurepum U cTpykTypa. BmumooOpazoBanme Kak —pe3yibTar
MUKpodBOTIONMK. M3omsiua — kimrodeBoil ¢aktop BuaooOpazoBanus. [lytn u
CIIOCOOBI BHU1000pa30BaHMUS: aJUIONIATPUIECKOE (reorpaduueckoe),
CUMIIATPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (TOJIUIUIOWIU3AIIHS,
rudpuausanys). JJinTeabHOCTh 3BOIIOLMOHHBIX ITPOLECCOB.

Mexanu3mbl HOpMUPOBAHUS OHMOJIOTHUECKOTO PA3HOOOpa3usl.

Ponb 3BOMIONIMOHHON OHONMOTMU B Pa3pabOTKE HAyYHBIX METOJOB COXpPaHEHUS
O6uropa3zHooOpaszusi. MUKpPOIBOJIONUS U KOABOJIOLHMS MApa3UTOB U UX XO3SEB.
MexaHu3mbl HOpMUPOBAHHS YCTOHYMBOCTH K aHTUOMOTHKAM M CIIOCOOBI GOPHOBI

Cc Hell

6.3

MeTtoasl u3ydeHus MakpodBoiroiuu. [lameoHTonmornyeckue MeTOAbl H3y4EHUS
sBomonmu. [lepexonusie popmbl U1 GuUIIOreHeTHIECKUE PSAABl OPTaHH3MOB.
buoreorpaduueckue meroasl u3yueHus 3Boironuu. CpaBHeHue (QIiopsl U (hayHbl
MaTEPHUKOB M OCTPOBOB. bruoreorpaduueckue obnactu 3emin. Bunbi-sHaeMuku u
PEJHUKTEHI.

DOMOpHONIOTHYECKUE W  CPaBHUTEIBHO-MOP(OIIOTHYECKHE METOJbl HU3ydEeHHUs




sBoNOIIMU. ['eHeTHuecKkne MeXaHU3Mbl JBOJIOLMU OHTOTeHEe3a U MOSBICHUS
HBOJIIOIIMOHHBIX ~ HOBIIECTB. | OMOJIOTHYHBIE W  AHAJNOTUYHBIE  OPraHBL
PynumenTtapHple  opraHbl M aTaBU3MBL. ~ MOJEKYIsIpHO-T€HETHUECKHE,
OMOXMMHYECKHEe ¥  MaTeMaTHYeCKUe  METOAbl  W3YYEeHHUS  DBOJIOIHUU.
I'omonoruunsie TeHbl. COBpeMEHHBIE METOMBI MOCTPOCHHS (PUIOTEHETHUECKHX
JIepEBbEB.

XpOMOCOMHBIC MyTallu 1 5BOJIIOLUSA T'CHOMOB.

OO0mue 3akoHOMEpHOCTH (TMpaBWia) HBOMONKMU. HeoOpaTUMOCTh 3BOIIOIUH.

AnantuBHas paguanysa. HepaBHOMEpHOCT TEMIIOB 3BOJIIOLMH

6.4

Hay4nple rumore3bl MNPOUCXOXKICHHMA JKM3HHM Ha 3emie. AOHOreHes u
naHcnepmus. JloHay4dHbIe MTPeICTaBICHUS O 3apOKICHUH KU3HU (KpPEallMOHU3M).
I'unoTe3a MOCTOAHHOIO CaMO3apOXKACHUA JKU3HHU U €€ ONPOBEPIKEHUE OIBITAMU
®. Peau, JI. Cnamwtanmanu, JI. Ilactepa. IIpoucxoxkneHue XKU3HH H
acTpoOHOoJIOTHS.

OcHoOBHBIE 3Tamnbl HeopraHuyeckod spomouuu. [lnanerapHas (reonoruyeckas)
HBOJIOLMA. XHUMHMYECKass 3BOJIOLUA. AOHOI€HHBIH CHHTE3 OpraHHYecKUX
BemecTB u3 Heopranmyeckux. Omeir C. Mwmepa u I'. HOpu. OO6paszoBanue
nosuMepoB u3 MoHoMepoB. Koanepsathas runoreza AWM. Onapuna, rumnoresa
nepsuyHoro OyneoHa JIx. XonaeiHa, reHeruueckas rumoreza I'. Mémnepa.
Pu6ozumer (T. Yek) u rumnoreza «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BOSHUKHOBEHHUE MTPOTOKIIETKH.

Uctopust 3emnun u meroasl €€ uzyueHusi. MckornaeMble OpraHMYECKHE OCTaTKU.
I'eoxpononorust nu €€ Meronsl. OTHOCHUTENIbHAs W aOCONIOTHAsT TE€OXPOHOJIOTHS.
['eoxpoHOnOrnYecKas mKajia: 30Hbl, SPbl, IEPUOJBI, STIOXH.

HavaneHble 3Tanel opraHndeckoi sBosronuu. IlosiBieHHE M BOIIOLHMS MEPBBIX
KJIETOK. OBoyonusi MeTtaboin3ma. BO3HHKHOBEHHME TMEPBBIX HKOCHUCTEM.
CoBpemeHHbIE MUKPOOHBIE OMOIIIIEHKN KaK aHAJIOT IIEPBBIX Ha 3emile COOOILECTB.
Crpomatonutsl. [IpokapuoOThI U 3yKapHUOTHI.

[IpoucxoxaeHne 3ykapuoT (CHUMOHOreHe3). OBOJIOLMOHHOE IMPOUCXOXKIECHHUE
BUpYycOB. IIpoMcX0XneHHME MHOTIOKJIETOYHBIX OPraHu3MoOB. Bo3HUKHOBeHHE
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl SBOJIIOLMHU BbICIIUX pacTeHUH. OCHOBHBIE apoMOpdO3bI
pacteHui. Bbixon pacrenuii Ha cymy. [losiBieHHe CHOPOBBIX pacTeHHH U
3aBoeBaHue uMH cymu. CemeHHble pacTeHus. IIpoucxoxkieHune IBETKOBBIX
pacTeHun.

OcHOBHBIEC 3Tambl 3BOJIIOLMU JKUBOTHOTO Mupa. OcHOBHBIE apoMOp(O3bI
KHUBOTHBIX. Benzckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
tunoB. [lepBrie XOproBbIe KUBOTHBIE. JKU3HD B BOJE. DBOJIOLNS TO3BOHOYHBIX.

[Mpoucxoxnenne ampuodwii U penTwvid. [IpOUCXOXKICHHE MIICKOIHUTAIONUX U




ntun. [Ipunnun xiarodeBoro apomopdosa. OcBoeHHe O€CHO3BOHOYHBIMHM U
[I03BOHOYHBIMH KUBOTHBIMU CYILIH.

Pa3BuTHe xu3HU Ha 3eMJe 10 HpaM U NEpHOJaM: apXel, IpoTepo30ii, Naneo30i,
Me3030i, KaiiHO30#l. OOm@as XapakTepuCTHKa KJIMMaTa W TeOJOTHYECKUX
nporieccoB. [losiBieHue U paciBeT XapaKTEePHBIX OPraHU3MOB. YTIe00pa3oBaHHe:
€T0 YCIIOBHS U BIIMSTHUE HA Ta30BbIN COCTaB aTMOC(hepHl.

MaccoBble BBIMHpaHUs — DKOJIOTMYECKHE KPHU3HUCHI Npouuroro. I[IpmumHel u
CJIEJICTBUSL MacCOBBIX BbIMHpaHUil. COBpPEMEHHBIN 3KOJOTMYECKUN KPHU3UC, €TI0

0COOEHHOCTH

6.5

Pasnensl u 3amaunm anTpomosyoruu. Metonael aHTponosiorud. CTaHOBIEHUE
MIpEICTaBICHUIN 0 MPOUCXOXKIEHUH yenoBeka. COBpeMEHHbIE HAyUHbIE TEOPHH.
CxoacTBO 4enoBeKa € JKMBOTHBIMH. CHCTEMAaTHYECKOE IOJIOKEHUE YEJIOBEKa.
CBuzerenbcTBa  CXOJACTBA  YEJIOBEKA € JKMBOTHBIMHU:  CPaBHUTEIIBHO-
MOP(OJIOTHIECKHUE, AMOPHOJIOTUYECKHE, (hU3HO0TIOTO-OMOXUMHYECKHE,
noBegeHYeckre. OTINYms YeloBeKa OT JKUBOTHBIX. [IpAMOX0)KIeHNE U KOMILIEKC
CBA3aHHBIX C HUM INPU3HAKOB. Pa3BUTHE rOJOBHOTO MO3ra U BTOPON CUTHAJIBHOMN
CHUCTEMBI.

JBwxyue cuibl ((pakTopbl) aHTPONOreHe3a: OWOJOTHYECKHE, COIMAJIbHBIE.
CooTHolreHrne ONOOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.
OCHOBHBIE CTaJIMM AHTPOIIOT€HE3a. ABCTPAJIONIUTEKU — JBYHOTHE MIPEAKH JIOACH.
UYenoBek  yMmenblil, IepBble HU3TOTOBICHUSA  opyaud Tpyaa. UYenosek
MPSIMOXOJISAIIMN W TEpBBIA BbIXOA Jrofel 3a mpenensl Adpuku. Yemosek
reiaensoeprekuii — OOIIMil MPeoK HEeaHAEPTATbCKOTO YellOBeKa M YellOBEeKa
pasymHoro. YenoBek HEaHIEPTaJbCKUW KakK BHUJ JIIOJECH XOJIOAHOTO KJIMMATa.
UYenoBek pa3yMHBI COBPEMEHHOI'O THIIA, JEHHUCOBCKUH YEJIOBEK, OCBOEHHUE
KOHTHHEHTOB 3a npenenaamu AQpuku.

DOBOJNIONMUS COBPEMEHHOIo uesoBeka. EcTecTBeHHbII 0TOOp B MOMYJISLUAX
yenoBeka. MyTaIMoHHBINA Mporiecc U moauMopdusm. [lomynsimoHHbIe BOJIHEI,
npeiid renos, Murpanusa U «3GpQPexT ocHOBATENS» B MOMYJSIHIX COBPEMEHHOTO
YEJI0BEeKa.

Yenoseueckue pacbl. IloHatne o pace. bonbimme pacel: eBponeougHas
(eBpasuiickasi), aBCTpaJlo-HerpouJHas  (PKBaTOpUaAIbHAs), MOHIOJOUAHAS
(a3marcko-aMepuKaHcKas). Bpems u myTtu pacceneHuss 4yeroBeKa MO IUIaHETe.
EnuncrBo  uyenmoBeueckux pac. HayuHas  HECOCTOSTENBHOCTb — pacu3Ma.
[IpucnocoOIeHHOCTh YelloBeKa K pa3HbIM YCIOBUSM OKpPY)KAIOILIeH cpenbl.
Bausiaue reorpaduyeckoit cpenbl W Apeiida TeHOB Ha MOP(OJIOTHIO H

(U3NOTIOTHIO YeIOBEeKa

OKOCHCTEMEI U MMPpUCYMIUE UM 3aKOHOMEPHOCTHU




7.1

Pasnensl n 3agaun sxosnorun. CBA3b 3KOJIOTUN C IPYTUMH HaYKaMH.
Mertoabl skonoruu. IloneBble HaOmOAeHUSA. OKCIEPUMEHTHI B  HKOJOTHH:
npUpoaHble U JabopaTopHble. MoOAETMpOBaHHE B JKOJOTHMH. MOHHUTOPUHT

OKpYKaroIIel CpeJibl: TOKAIbHBIN, peTHOHANBHBIN U TJI00aTbHBIH

7.2

Okonorndyeckre (akTopsl U 3aKOHOMEpHOCTH uX zeictBus. Knaccuduxanms
IKOJIOTHUECKUX (DAaKTOpOB: aOMOTHYECKHE, OHOTHUYECKHE, aHTPOIOTCHHBIE.
OOme 3aKOHOMEpPHOCTH JEHCTBHA SKOJIOTHYEeCKHX (akTopoB. IlpaBuio
muHumyma (K. Ilnpenrens, 0. JInOux). TonepanTHOCTh. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPTraHU3MBI.

Abuotnyeckue ¢akropsl. CBeT Kak 3Kkojormueckuii akrop. [leiicTBue pasHbIX
Y4aCTKOB COJHEYHOTO CIHEKTpa Ha OpPraHu3Mbl. DKOJOTUYECKUE TPYIIbI
pacTeHuil M KMBOTHBIX II0 OTHOLIEHUIO K cBeTy. CurHanbHas pojib CBeTa.
DOTONEPHUOIU3M.

Temmepatypa kak »dkosiorudeckuii (Qaxrtop. [edictBue TemmepaTypsl Ha
opranusMsl. [lolfikunoTepMHble 1 TOMOMOTEpPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OpPTraHU3MBbI.

Brnaxnocte kak 9konorumdeckwit  (aktop. IlpucmocobneHuss pacTeHuit K
NoJJIepKaHuio BojHOro Oamanca. Kiaccudukarust pacTeHMid MO OTHOLICHUIO K
BoJie. [IpucnocoOaenust >KUBOTHBIX K U3MEHEHUIO BOAHOTO PEXHMMA.

Cpensl oOuTaHHMs OpPraHM3MOB: BOJHAs, HA3eMHO-BO3/AYILIHAs, IIOYBEHHAs,
ryOMHHAs ~ TMOJANOYBCHHAs, BHYTPUOpPraHW3MeHHas. (DH3UKO-XMMUYECKHE
0COOEHHOCTH Cpel OOUTaHUS OpraHm3MoOB. lIpHcrOCOOJIEHUS OpPraHW3MOB K
KU3HU B Pa3HbIX CPENAX.

buonoruueckue putmbl. Bueninue u BHyTpeHHHE puTMbl. CyTOYHBIE U TOJIUYHbBIE
putMbl. [IpHcrnoco61eHHOCTh OpPraHW3MOB K CE30HHBIM H3MEHEHHSIM YCJIOBUMN
KHU3HU.

XKuznennrsie Gopmbl opranusmoB. [loHsTre o xu3HeHHON Qopme. KU3HEHHbIE
(GopMBl pacTeHM: JepeBbs, KyCTapHUKU, KyCTapHUYKH, MHOTOJICTHHE TPaBBI,
oJHoJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THAPOOUOHTHI, T€OOUOHTHI,
a3po0uOHTBI. OCOOEHHOCTH CTPOSHMS U 00pa3a >KU3HU.

buotnyeckue QaxTopbl. Buiuel OMOTHYECKMX B3aMMOAEUCTBHMIA: KOHKYpPEHIIMS,
XMIHUYECTBO, cuMOMO03 U ero (opmel. [lapazutusm, koomepauus, MyTyaausM,
KOMMEHCAIN3M (KBapTUPAHTCTBO, HaXJ1eOHUYECTBO). Hetpoduueckue
B3aUMOJICHCTBUS  (Tomuueckue, (Qopuueckue, (¢dadbpuyeckue). 3HAUYCHUE
OMOTMYECKMX B3aMMOJEHCTBHI Ui CYyIIECTBOBaHHMS OpPraHHU3MOB B cpelne

obutanus. [IpHHINT KOHKYPEHTHOT'O UCKITIOUEHHS

7.3

DKOJIOTUYECKUE XapaKTepUCTUKH nomyssiiuu. Ilomynauusa kak Ouosnoruyeckas

cucreMa. Posib HEOHOPOIHOCTH cpefibl, (PU3HMUECKUX OaphepOB U OCOOCHHOCTEH




Ouoj0ruM BUIOB B ()OPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI MOMYISILIUHA.
OcHOBHBIE MOKa3aTelu NOMYJSLHUU: YUCIEHHOCTh, IJIOTHOCTb, BO3PACTHAs M
MOJIOBAsl CTPYKTYpa, POXKIAeMOCTb, MPUPOCT, TEMII POCTA, CMEPTHOCTD,
MUTpanusi.

Dkonoruueckasi CTpykrypa nomyisuud. OIlLleHKa YHUCIEHHOCTH TOMYJISALHH.
JlunaMuka momyisinuy U e€ peryisaiusa. buoTuueckuil MOTEHIMAN MOIMYIISIUH.
MopenupoBanue AWMHAMUKH —Tonyiasiiud. KpuBble pocTa  YMCICHHOCTH
nonyisiuud. KpuBble BbDKMBaHUA. Perynsmus 4ucI€HHOCTH TOMYJISAIHN: pOJib
(akTopoB, 3aBUCANIMX W HE 3aBUCANIMX OT TUIOTHOCTH. OKOJOTUYCCKUE
cTpareruu BUIOB (I- u K-ctparerun).

[Tonsitue 00 »oKomormueckoil Hume Buga. Mectoobutanue. MHoromepHas
Mojenb dKkojorudeckod Humm Jx.M. XatunHcona. Pa3mepsl 3KOI0rHMYeCcKOM
Huid. [loreHimanpHas 1 peain30BaHHas HUILIU.

Buag xak cucrtema nonynsuuid. Apeanbl BUIOB. Buabl U UX KU3HEHHBIE
CTpaTeruu.  3aKOHOMEPHOCTHM  TIOBEICHUSI U MUTpAIlUid  KUBOTHBIX.

buonorunyeckue nHBa3zuKu JYKEPOJAHBIX BUIOB

7.4

CooOmiectBa opraHu3MoB. buoreHo3 u ero crpykrypa. CBs3u Mexay
opraHu3MamMu B OHoOIeHO3e. DJKocucTeMa Kak OTKpeITas cucrtema (A.JDx.
Tencnu). @yHKIMOHAIBHBIE OJOKM OpPraHU3MOB B JKOCHCTEME: MPOJYLEHTHI,
KOHCYMEHTHI, peayleHTbl. Tpopuueckue ypoBHH. Tpodudeckue menu u ceTH.
Abuotnueckue 010ku sKocucteM. [louBel W Wikl B 3KocucTeMax. KpyroBopoT
BELIECTB U IIOTOK SHEPTUU B IKOCUCTEME.

OcHoBHbIE IIOKa3aTeIM 3KOCUCTEMBbI. buomacca u mpoaykuus. DKOJIOTHYECKUE
MUPAMHUJIBI YUCEN, OMOMACCHI U YHEPTHUH.

HanpaBneHnHble 3akOHOMEpHBIE CMEHBI cOOOIIECTB — cyKueccuu. [lepBuunbie u
BTOPUYHBIE CYKLUECCHMM M HX IPUYUHBL. AHTpPOIOIr€HHbIE BO3JCHCTBUSA Ha
cykueccuu. KimmmakcHoe cooOriectBo. bruopaznoobpasue v moiHoTa KpyroBopora
BEIIECTB — OCHOBA YCTONUMBOCTU COOOIIECTB.

[IpuponHeie 3KOCUCTEMBI. AHTPONOTE€HHBIE HKOCUCTEMBI. ATrpO3KOCHUCTEMA.
ArpoueHo3. Pa3znuuns Mex1y aHTpONOT€HHBIMU U TPUPOAHBIMH 3KOCHCTEMAaMHU.
VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. I'opozackas ¢iiopa u
¢dayna. CuHaHTponu3anus ropoJckoil ayHsl. buonornueckoe u xo3sHCTBEHHOE
3HAYeHHUE arpo3KOCUCTEM M YypOO3KOCHCTEeM. 3aKOHOMEPHOCTH (OPMHPOBAHUS
OCHOBHBIX B3aUMOJCUCTBUI OPTraHU3MOB B SKOCUCTEMAX.

[IepeHoc 3HEPrUM M BEIIECTB MEKIY CMEKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTD
OpraHM3MOB, TMONYJSIUM M OKOCUCTEM B YCIOBUSX €CTECTBEHHBIX U

AHTPONOTEHHBIX BO3CUCTBUN

7.5

buochepa — oOmemnanerapHas oOojiouka 3emiid, TJAE€ CYIIECTBYET WM




cyliecTBoBaja ku3Hb. YueHue B.M. Bepnanckoro o Ouocdepe. Obnactu
o6uocdeps! u e€ cocran. JKnuBoe BeiecTBo 6MOChepbl U ero PyHKIHH.
3akoHOMEpHOCTH cyiecTBoBaHusl Ouochepel. OcobeHHOCTH Omochepsl Kak
rno0anbHOM  sKocucTeMbl.  J[MHaAmMHueckoe  paBHOBecue B Ouocdepe.
KpyroBopotsl BemecTB M OHMOT€OXMMHUYECKHME ILHMKIBI (yriepojaa, a3ora).
PurmuunoCTS siBNIeHUl B Onocdepe.

3onaneHOCTh OMOChepsl. [lonsTre 0 Ouome. OCHOBHBIE OMOMBI CYIIW: TYHJpA,
XBOWHBIC Jieca, CMEIIAaHHBbIE M IIMPOKOJMCTBEHHBIC Jeca, CTENH, CaBaHHBI,
MyCTBIHU, TPOMUYECKHUE JIeCca, BBICOKOTOPhS. Kimmar, pacTHUTENbHBIA W
KUBOTHBII MUp OMOMOB CYIIIH.

CrtpykTypa U (DYHKIHS KXHBBIX CHCTEM, OIIEHKAa WX PECYpCHOTO MOTEHIMAIa H

ouocdepHbIX GYHKITUN

7.6

DKOJIOTHYECKUE KPU3HUCHI U UX TMpUYUHBI. Bo3nelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHUE BO3AYIIHOW cpenbl. OXpaHa BO3AyxXa. 3arpsi3HEHHUE BOIHOW CpPEIIbl.
Oxpana BoAHBIX pecypcoB. Pazpymienne nmoussl. OxpaHa MOYBEHHBIX PECYpPCOB.
W3MeHeHue kaumara.

AHTpOIIOT€HHOE BO3JICUCTBUE HA PACTUTENIBHBIM M KUBOTHBIA Mup. OxpaHa
pPacCTUTEIBHOTO M KMBOTHOTO MHUpa. OCHOBHBIE NPUHLHUIIBI OXPAaHbl TPHUPOIBI.
Kpacubie kuuru. Ocobo oxpansemble mpupogusie Ttepputopun (OOIIT).
borannueckue caapl U 300JJ0TMYECKUE TAPKU.

OCHOBHbBIE TPUHLMIIBI YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA U IPUPOBI.
PanmonanpHOoe  IpUpPOJONOIB30BAHUE U COXpaHEHHME  OMOJIOrMYECKOIO

pa3zHooOpaszus 3eMiun




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YYEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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