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HNOACHUTEJBHASA 3AIIUCKA

[Iporpamma mo ydeOHOMY mnpenMery "buomorus" (mamee - Ouwojorus) Ha
YpOBHE cpeqHero odmiero oOpa3oBaHus pa3paboTaHa Ha ocHoBe dDenepaabHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenonaBaHus yuyeOHoro mnpeamera «buomorus» u
OCHOBHBIX MOJIOKEHUM (PenepanbHoil paboueil mporpaMMbl BOCIIUTAHHUS.

VYuebnrpiii npeamer «buonorus» yrayonéHHoro ypoBHs u3ydenms (10-11
KJIaCChl) SIBJISIETCS OJIHMM W3 KOMIIOHEHTOB MpeaMeTHoU obnactu «EcTecTBeHHO-
Hay4Hble peaMeTh». CornacHo nojoxkeHusM ®I'OC COO npoduiabHbie yueOHbIS
OpeIMeThl, H3y4aeMble Ha YIIyOJIEHHOM ypOBHE, SBISIOTCA  CIOCOOOM
mubdepennmanu  oOy4eHHS Ha YPOBHE CPEIHEro OO0IIero oOpa3oBaHUsS U
NPU3BaHbl 00ECMEYUTh MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIUM, CPEIHUM
o01MM, cpeHUM MpodecCHOHANBHBIM U BRICIIUM 0Opa3oBaHueM. B To ke Bpems
KOKIBIM M3 O3TUX Yy4eOHBIX TNPEIMETOB JOJKEH OBbITh OpPUEHTHUPOBAH Ha
MPUOPUTETHOE pEIIEHHE OO0pa30BATENbHBIX, BOCIHUTATENbHBIX M Pa3BUBAIOIIUX
3a/1a4, CBS3AaHHBIX C MpodopUECHTAIMENH OOyYaroUUXCS U CTUMYJIHPOBAHUEM
UHTEpeca K KOHKPETHOM 00JIaCTM HAyYHOI'O 3HAHUA, CBA3aHHOTO C OHMOJIOTHEH,
MEIUIIMHOM, SKOJIOTHUEN, TICUXOJIOTUEH, CIIOPTOM WJIA BOCHHBIM JICJIOM.

[Iporpamma no yuebHomy npeamery "buonorua" qa€r npeacraBieHue o LEu
U 3a7a4ax M3y4yeHus yuyeOHoro mpeamera «buonorus» Ha yriiyOJIEHHOM YpOBHE,
onpezenser o0s3areNbHOe (MHBApUAHTHOE) TPEIMETHOE COJEpkKaHUE, €ro
CTPYKTYpHpPOBAaHME MO pa3jenaM MW TeMmaMm, paclpefeieHue M0 Kiaccam,
PEKOMEHIYeT MOCIEA0BATEIbHOCTh HM3yYEHUs YYEOHOro marepuana ¢ y4EToM
MEXIIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro Ipoliecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUaromuxcs. B nporpamme no OMonoruu peainzoBaH
MPHUHIIAI PEEMCTBEHHOCTHU C H3y4YEHHEM OMOJIOTHH Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBaHus, Onaromgaps YeMy MNpPOCMATPHUBACTCS  HANPABJICHHOCTh  Ha
nocieyloliee pa3BUTHE OHOJIOTMYECKUX 3HAHWM, OpPUEHTUPOBAHHBIX Ha
dbopMUpOBaHUE  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  DIKOJIOTMYECKOTO
MBIIIJIEHUS, PEACTABICHHUH O 37I0pPOBOM 00pa3e JKU3HH, HAa BOCIIUTAHUE OEPEKHOTO
OTHOILIEHUS K OKpY’Karolel npupoiHoi cpeae. B mporpaMme mo OGMosioruu Takxe
MOKa3aHbl BO3MOXKHOCTU YyuyeOHoro mpeamera «buonorus» B pealn3aluu
tpeboBanuit ®I'OC COO Kk TMUIaHUPyEeMBbIM JIMYHOCTHBIM, METANpPEAMETHBIM U
PEAMETHBIM pe3yabTaTaM 00yueHUs U B POPMUPOBAHUU OCHOBHBIX BUI0B y4€OHO-
NO3HABATEIbHON JIEATEIbHOCTH OOYYalOIIMXCA IO OCBOCHHUIO COJEPKAHMS
OMOJI0rMYECKOro 00pa3oBaHMs Ha YPOBHE CPETHETO O0IIETr0 00pa3oBaHusI.

VYueOnbiii npeamer «buonorus» Ha ypoBHE CpPeIHEro 001iero oOpa3oBaHUS
3aBepiaeT OMOJIOrHIecKOe 00pa30BaHKE B IIIKOJIC M OPUEHTUPOBAH HA PACIIIMPEHUE
U yriayOJeHue 3HaHUU 00yUYaroIIMXCs O )KUBOU MIPUPOJIE, OCHOBAX MOJICKYJISIPHOU U



KJICTOYHOW OHMOJIOTUH, SMOPHOJIOTUN U OMOJIOTUU Pa3BHUTHSI, TCHETHKH, CCIICKIIHH,
OMOTEXHOJIOTUH, SBOJIOIIMOHHOTO YUYEHUS U IKOJIOTHH.

N3yyenue yueOHoro mpeamera «buomorus» Ha yriiyOJIGHHOM YPOBHE
OPUEHTHPOBAHO HA TOATOTOBKY OOYHYaIOIIMXCS K TMOCIEIYIOMIEMY IOJIYYCHHIO
Ouosioruyeckoro  oOpa3oBaHUsT B By3aX M OpraHM3alusX  CpPEIHEro
npodeccronanbHOro oopazoBanus. OCHOBY €ro cojiepKaHusl COCTaBIsIET CUCTEMA
OMOJIOTUYECKUX  3HAHWUW, TONYYEHHBIX TIPH HW3YYEHUH  OOyYaAIOIIMMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHUECKHUX Pa3/elioB OMOJIOTHH HAa YPOBHE OCHOBHOTO
obuiero obpazoBanusi, B 10—11 kjaccax 3Tu 3HaHUA TOJNy4arOT pa3BuTHe. Tak,
pacHIMpEeHbl W YIIIyOJIeHbl OMOJOTMYECKHWE 3HAHUS O PACTCHUSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME 4YeIOBEKa, OOIIMX 3aKOHOMEPHOCTSX >KH3HHU,
JIOTIOTHUTEIIBHO BKJTFOUCHBI OMOJIOTHUECKHE CBEICHUS TPHUKIIATHOTO U TTIOMCKOBOTO
XapakTepa, KOTOpble MOXXHO HCIOJIb30BaTh KaK OPUEHTUPHI JJIsl MOCIEIYIOLIEro
BbIOOpa mpodeccun. Bo3mokHa Takke HMHTErpamus OUOJIOTMYECKHMX 3HAHUHA C
COOTBETCTBYIOIIUMH 3HAHUSIMH, TOJYYCHHBIMA OOYUYAIOIIMMHUCS TPU H3yUCHUU
(U3HKHU, XUMHH, Teorpapuu U MaTEMATUKH.

Crpyktypa mporpaMMmbl 1o ydeOHOMY mnpeamery "buomorus" orpaxaer
CUCTEMHO-YPOBHEBBIM ¥ DBOJIOIMOHHBIA TOAXOABl K M3YUYCHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIC JIJIST )KUBBIX
CHCTEM Pa3HOTO YPOBHS OpraHU3aIlH, IBOJIOLNN OpraHNYEeCKOro Myupa Ha 3emiie,
coxXpaHeHus1 OMOJIOrHYecKOro pa3HooOpasus mianeTsl. Tak, B 10 kitacce u3ydaroTcs
OCHOBBI MOJICKYJIIPHOW M KJICTOYHOH OHOJIOTHH, SMOPHOJIOTMH W OHOJIOTHH
pPa3BUTHS, TCHETHUKA WM CEJICKIIMH, OWOTEXHOJOTHU W CHUHTETUYECKON OHOJIOTHH,
aKTyalU3UPYIOTCS 3HAHHUS OOYYaroIMXCS MO OOTaHWKE, 300JIOTHH, aHATOMUH,
¢uznonoruu yenoseka. B 11 kiacce u3ydaroTcsi 3BOIIOIMOHHOE YYEHHUE, OCHOBBI
9KOJIOTHH M y4eHHe o Ouocdepe.

VYueOupii mpenmer — «buomorus»  mpu3BaH  O00ECHEUUTh  OCBOCHHE
00y4aroMIMMUCST OMOJIOTUYECKUX TEOPUN M 3aKOHOB, UJEH, MPUHIIUIIOB U MPaBUI,
JIeKaIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, 3HAHUH O
CTPOEHWH, MHOTO00pa3uM W OCOOCHHOCTAX KIETKH, OpraHu3Ma, TOIMYJISIIUH,
OMOIIEHO3a, YKOCHCTEMBI, O BBIJAIONTUXCS HAYYHBIX JOCTHKEHHUSIX, COBPEMEHHBIX
UCCJIEIOBAHUAX B OUMOJIOTMH, MPUKJIAAHBIX aCTIEKTaX OMOJIOTMYECKUX 3HAHUU. [[7s
pPa3BUTHS U TOAJIEP)KAHUS HMHTEpeca OOydalImuxcs K OMOJOTHU Hapsay co
3HAYUTEITHHBIM 00BEMOM TEOPETUUYECKOT'0 MaTepuajja B COAEPKAHUH TPOTPAMMBI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBJICHHUS W Pa3BUTHSA
TOM WJIK UHOM 00J1aCTH OMOJIOTMH, BKJIAJIOM OTE€YECTBEHHBIX U 3apYOEKHBIX YUEHBIX
B PEIICHUE BAXKHEUIIINX OMOIOTHYECKUX U DKOJIOTHUECKHUX MPOOIIeM.

Iens uzyuenus yueoHoro mpenmera «buonorus» Ha yriyOonéHHOM ypOBHE —
OBJIaJICHUE  OOYYAMOIIMMHUCS  3HAHUAMH O  CTPYKTYPHO-(PYHKIIMOHAILHOU



OpraHW3allid JKMBBIX CHCTEM pa3HOTO paHra MW MPHOOPETCHHWE yMCHUH
UCIIOJIB30BaTh 3TU 3HAHMS B (DOPMUPOBAHUM MHTEpEca K OINpeaeinEéHHON 001acTu
npodeccuoHaIbHON JIeATETbHOCTH, CBSI3aHHOM ¢ OuoONOTHel, WM K BBIOOpPY
y4eOHOr0 3aBeIeHUs JJIsl TPOIOHKEHUST OMOIOrMYeCcKOro o0pa3oBaHus.

JlocTikenne 1enW  wW3ydeHHs ydeOHoro mipeamera «bwonorus» Ha
yrayOa€HHOM YpOBHE 00€CTIeYMBAETCS PEIICHUEM CIEAYIOIINX 3a/1a4:

OCBOCHHE O0YYaIOIMMMHUCS CUCTEMBbI OMOJIOTMYCCKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSX, KOHIICTIIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IIPaBWIIaX, COCTABJISAIONIAX COBPEMEHHYIO €CTECTBCHHO-HAYUYHYIO KapTHHY MHUPA; O
CTPOCHUH, MHOT000pa3MM M OCOOCHHOCTSX OHOJOTHYeCKHX CHCTeM (KJIeTKa,
OpraHu3M, MMOMYJIAIHs, BUA, OMOTreoreno3, onocdepa); o0 BEIAAIONINXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIICIOBAHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYYaloIMXCsl C METOJaMHU TIO3HAHUS KUBOWU TPUPOJIBI:
UCCIEOBATEeILCKUMHA METOJlaMH  OHMOJOTMUECKHUX HayK (MOJEKYJISIpHOH U
KJIETOYHOUN OMOIOTHH, IMOPHUOIIOTHH ¥ OWOJIOTHH PAa3BUTHS, TCHETUKHU U CEIICKITUH,
OHMOTEXHOJIOTMM W CHHTETHYECKOM OHOJIOTHM, TaJ€OHTOJIOTHH, JKOJOTHH);
METOJAaMH CaMOCTOSATEIILHOTO TIPOBEAEHUS OHOJOTMUECKUX HCCICIOBAaHUM B
naboparopud W B mOpupoae (HaOmOJAeHWE, W3MEpEHHe, OKCIEePUMEHT,
MOJICJIMPOBAHUE);

OBJIaJICHUE OOYYArONIUMHUCS yMEHUSMHU: CaMOCTOSITCIbHO  HAaXOJUTh,
aHAJM3MPOBATh M HCIOJB30BaTh OHMOJIOTHYECKYIO HH(OPMAIIUIO; TOJIb30BaThCS
OMOJOTUYECKON TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHaBIMBATh CBS3b MEXKIY
pa3BUTHEM OHOJIOTMM U  COITHATBHO-DKOHOMHUYECKMMH U  JKOJOTHUYCCKUMH
npo0JieMaMH YeJI0BEYECTBA; OIEHWBATH ITOCICICTBHS CBOCH IEATEIHHOCTH IIO
OTHOIIICHHIO K OKPYXKaIIIeH MNPUPOAHON cpeae, COOCTBEHHOMY 370pOBBIO U
3JI0POBBIO  OKPY)KAIOIIUX  JIIOJICH; OOOCHOBBIBATH W COOMIOJATH  MEPBI
npoduiakTHK MHGEKIIMOHHBIX 3a007eBaHNM, TpaBWia TOBEACHUS B MPUPOJIC U
obOecrieueHus1 OE30MACHOCTU COOCTBEHHOM >KU3HEAEATEIbHOCTH B UPE3BBIUAHBIX
CUTyallMsX TMPUPOJHOTO M TEXHOTCHHOIO  XapaKTepa;, XapaKTephu30BaTh
COBPEMEHHBIC HAYYHBIC OTKPHITHS B 00JIACTH OHOJIOTHH;

pa3BUTHE Y 00YUAIONTUXCS HHTEIUICKTYTBHBIX U TBOPUYECKHUX CIIOCOOHOCTEH B
mpolecce 3HAKOMCTBA C  BBIAAIOIIUMHCS OTKPBITHSIMA W COBPEMEHHBIMU
UCCJICIOBAHUAMH B OHWOJOTUM, PEIIAEMBIMU €I MPOOJIeMaMH, METOJI0JIOTHE
OMOJIOTUIECKOTO UCCIIEIOBAHUS, TTPOBEICHISI SKCIIEPHUMEHTATBHBIX HCCIICOBaHUH,
penieHusl OHMOJIOTMYECKUX 3a71ad, MOJCIUPOBAHUS OHMOJIOTHYECKUX OOBEKTOB H
IIPOIIECCOB;

BOCIIUTaHUE y 00yJaronuxcsl ICHHOCTHOTO OTHOIIEHUS! K KUBOW MPUPOE B
IIEJIOM M K OTJICTHHBIM €€ 00beKTaM U SBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUECKOH,



ICHETHUYECKON IPaMOTHOCTH, OOIIICH KYIbTYPhI MIOBEJCHHUS B MPUPOIC; HHTETpAIlUN
€CTECTBEHHO-HAYYHBIX 3HAHU;

npuoOpeTeHre  OOy4YaloUMHUCS ~ KOMIIETEHTHOCTH B pallMOHAIBHOM
IIPUPOIOTIOIH30BAHNH (COOITIOICHIE TIPABIIT TIOBEICHIS B TIPUPOJIE, OXPAHBI BHJIOB,
JKOCHUCTEM, OHocdephl), COXpaHEHUH COOCTBEHHOI'O 3JI0POBbSI M 3JI0POBbBS
OKpYXarolmux Jroaer (cobmogeHuss wMep nOpoduiakTukud — 3a0oseBaHUM,
oOecrieueHue OE30MACHOCTU IKUZHENEATCTLHOCTH B YPE3BBIUAWHBIX CHUTYAIUSX
NPUPOAHOTO H  TEXHOTGHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BAHUS
OMOJOTMYECKUX 3HAHUIA U YMEHUH B MOBCEAHEBHOM KU3HU;

CO3JaHMEe  YCIOBUW  JUIsi  OCO3HAHHOTO  BBIOOpa  OOyYaIOIIMMHUCS
WHUBUIYaTbHON o0Opa3oBaTenbHON TPAEKTOPHHU, CIocoOCTBYIOLIEH
NocIIeyoIeMy TpodhecCHOHATFHOMY CaMOOIPEACICHHIO, B COOTBETCTBHH C
UHAUBUIYaTbHBIMU UHTEPECAMH U MOTPEOHOCTAMHU PErHOHA.

OO61iee YyuCIO YacoB, OTBEICHHBIX HA M3Y4Y€HHE OWMOJIOTHMU 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 opraHu3alMoOHHBIX (OPM, METOJOB U CPEACTB OOy4YEHUS OMOJIOTHH
OCYIIECTBIISIETCS ¢ YYETOM CHEeru(UKN €ro COJASp:KaHWs W HAMpaBICHHOCTH Ha
NPOAOKEHNE OHMOJIOTHYECKOTO O0pa30BaHWsS B  OpPraHU3ANMSIX CPEIHETO
po¢eCCHOHATILHOTO U BBICIIIETO 00pa30BaHUs.

OO0s13aTenbHBIM YCIIOBUEM MPU 00YYEHUU OMOJIOTUU HA YTIIyOJIEHHOM YPOBHE
SBJISIETCSI TIPOBEJICHNE JTa0OpPAaTOPHBIX M TPAKTHYECKuX padoT. Takxke yudactue
OOYYarOIIMXCS B BBIMOJTHEHUH TMPOSKTHBIX M YUEOHO-MCCIEAOBATEIBLCKUX PaldoT,
TEMaTHKa KOTOPBIX ONPEIEIIACTCS YIUTEIeM Ha OCHOBE UMEIOIITUXCS MaTepraIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUIA.



COIEPKAHUE OBYUEHUA
10 KIIACC

Conepxanue TpOrpamMebl, BBIAEIECHHOE KYpcusoM, HE BXOAUT B IMPOBEPKY
rocyaapcTBeHHoM utoropoit arrecrtammu (I'NMA).

Tema 1. buosiorusi kKak Hayka

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

3naueHue Ouonoruv B (HOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kapTuHbl mupa. [lpodeccun, cBsizaHHbie ¢ Ouosiorued. 3HaueHHe OUOJIOTUU B
NPAKTUYECKON JIEATEIbHOCTH 4YEJOBEKAa: MEAUIMUHE, CEIbCKOM XO3SICTBE,
IIPOMBIIUIEHHOCTH, OXPAaHE MPUPOJIBL.

JdemoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. JIunneit, XK. b. Jlamapk, U. Japsun, V.
l'apsen, I'. Mengens, B. 1. Bepnanckuu, U. 11. [TaBnos, . U. Meunukos, H. .
Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

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

Tema 2. 7KuBble cucTeMbI U UX U3YYEHHUE

XKuBple cucTemMbl Kak TpeaMeT wu3ydeHusi Owuoniorum. CBOWCTBA JKHUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOrO0 COCTaBa, JUCKPETHOCTh M IEJOCTHOCTb,
CIOKHOCTh M YIHOPSJAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3aLIMS,
CaMOBOCITPOM3BECHUE, PA3APAKUMOCTb, U3MEHYUBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldi >KUBBIX CHUCTEM: MOJEKYJISIPHBIM, KIETOYHBIM,
TKAHEBbIN, OpTraHU3MEHHBIMN, MOIYJIAMOHHO-BUI0BOM, AKOCHUCTEMHBIN
(OuoreonienoTnueckuit), oOuochepusiil. Ilporeccel, npoucxoAsIMe B KUBBIX
cuctemax. OCHOBHbIE TpH3HAKH >XKHUBOTrO. JKW3HB Kak ¢opMa CYIIECTBOBAHUS
Marepuu. Hayku, n3ydaromine >KMBbI€ CUCTEMbI Ha Pa3HBIX YPOBHSIX OPTaHU3AIUU.

N3yuenne xuBbIX cucteM. Meroasl Ouosiorndyeckoid Hayku. HaOmronenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanu3. [IoHsATHe 0 3aBUCHUMOI U
He3aBUCMMOW mniepeMeHHOM. IlnmanupoBanue oskcnepumenta. [loctaHoBka u
nposepka runore3. HyneBas runores3a. IloHstre BbIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux JaHHbIX. OlEHKa JOCTOBEPHOCTH MMOJYYEHHBIX
pe3yapTaroB. [IpuunMHBI UCKaXKEHUS pPE3YNbTATOB »JKcrnepumeHTa. [loHsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmuupl u cxembl: «OCHOBHBIE TPHU3HAKH >KU3HWY», «bUonoruueckue
cucteMmbD», «CBOWCTBAa KUBOW MaTepuU», «YPOBHU OpraHU3alld >KHUBOH
npupoabe», «CTpoeHue KUBOTHOM KIETKW», «TkaHM KUBOTHBIX», «CHCTEMBI
OpraHoB YEJIOBEUECKOro opraHuszma», «buoreounenos», «buocdepa», «Meroabl
U3YUYEHUS )KUBOU IIPUPOIBI.

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

IIpakTnueckas padora «lIcnonp30oBaHME pPA3IMYHBIX METONOB IIPH
W3YYEHUH JKUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Knerka — cTpykTypHO-(pyHKIMOHANbHAs eOuWHUIA KuBoro. Vcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. Jleenryka. Knerounas teopus (T. [LIBanH,
M. Hlneiinen, P. BupxoB). OCHOBHBbIE IOJOKEHHUS COBPEMEHHON KJIETOUYHOU
TEOPUHU.

MeTtonpl  MOJIEKYJISIPHOM ®  KJIETOYHOM  OWOJIOTHMH:  MHUKPOCKOIHS,
xpomatorpadus, 3EeKTpodope3, METOJ MEUYEHbIX aTOMOB, AU depeHnaIbHoe
HEeHTpUPYrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢huxcuposanHvix
K1emok. DIEKTpOHHasi MUKpockonusi. Kougoxanvuas mukpockonus. Bumanvnoe
(npusicuznenHoe) uzyueHue Kiemox.

JdemoHcTpanuu

[Toptpetsr: P. I'yk, A. JleBenryk, T. IlIBanu, M. Illneinen, P. Bupxos, K. M.
bap.

Tabmuupl 1 cxembl: «CBETOBOM MHKPOCKOM», «DJIEKTPOHHBIM MUKPOCKOID,
«HMcTopust pa3BUTHS METOA0B MUKPOCKOITUI».

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

IIpakTuyeckass padora «l3ydueHne MeTOAOB KJIETOYHOW OWOIOTUU
(xpomatorpadusi, a3yekrTpodope3, audpdepeHIrAIbHOE LIEHTPUPYTHUPOBAHUE,
IT1IP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XUMUYECKAN COCTaB KJIETKU. Makpo-, MUKPO- M YIbTPAMHUKPOIJIEMEHTHI.
Bona u e€ poisb Kak pacTBOPUTENS, peareHTa, y4aCTUe B CTPYKTYPUPOBAHUU KIETKH,
TeIIoperyasiuuu. MuHepaibHble BEIECTBA KIETKH, UX Ouonoruyeckas poib. Poib
KATUOHOB Y AHUOHOB B KJIETKE.

Oprannyeckne BelleCcTBa KIETKU. buoorndyeckne moJuMepsl. benkwu.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoil Mosekynbl. [lepBuunas
CTpYKTypa Oenka, MenTuaHas CBs3b. BTopuyHas, TpeTU4Has, YeTBEPTHUUHAS
cTpykTypsl. [lenatypamus. CBoiictBa OenkoB. Knaccudukamus  Oenkos.
buonornuyeckue pynkuun 6enkos. /lpuonvt.



VYraeroasl. MoHOCaxapuibl, AMCaXapuibl, OJIMTOCAXapuJibl U MOJIUCAXAPU/IBI.
O6mmit 1aH cTpoeHus U (PU3MKO-XUMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornyeckue GyHKIMH yTII€BOIOB.

Jlunuasl. 'mapopunsHO-ruApodoOHbIe cBOMcTBa. Kitaccudukanus Iunuaos.
Tpurnunepuasl, Qochonunuasl, BOCKH, cTepouibl. buonormyeckue GyHKIMU
munuaoB. OOIIre CBOMCTBA OMOIOTHYECKHX MEMOPAH — TEKYYECTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, TTOJYITPOHUIIAEMOCTb.

HyxnennoBeie kucnorsl. JJHK um PHK. CrpoeHune HyKIEMHOBBIX KHCIOT.
Hyxneorunpl. Ipunnun xommuiementapHoctu. I[lpaBuwno Yapradda. Crpykrypa
JIHK — nBoitnas cnimpanb. MecTtonaxoxaenue u ouonornueckue pynknuu JJHK.
Buael PHK. ®yukunu PHK B kitetke.

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

CrpykrypHas Ouonorvs: OMOXUMHUYECKHE U OMO(U3UYECKUE HCCIIEIOBaHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OuoMonekyl. Mooenuposarnue
CMPYKMYpsl U QYHKYUL OUOMONEKVI U UX KOMNIeKkco8. KomnvromepHulil ouzaiin u
opeanuyeckuil cCunmes OUOMONEKY U UX HENPUPOOHBIX AHATO208.

JdemoHcTpanuu

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

Jnarpammel: «PacripenesieHne XuMAYeCKUX 3JIEMEHTOB B HEXKUBOW ITPUPOAELY,
«Pacripenienenne XuMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOL».

Tabmuupel u cxembl: «llepuoanueckass TabaUIA XMMHUYECKUX 3JIEMEHTOBY,
«CTpoeHue MoJeKyJbl BOJbI», «BemecTtBa B coctaBe Opranu3MoB», «CTpoeHHe
MOJIEKYJIbl Oenka», «CTpyKTypbl O€NKOBOW MOJEKYIbD», «CTpOEHHE MOJIEKYI
yraeBosioB», «(CTpoeHne MOJeKyl JunuaoBy», «HyKIEMHOBBIE KHCIIOTBI»,
«Ctpoenue monekynbl ATO.

OO6opynoBaHue: XuMUYECKas 1MOCy1a U 000pyI0BaHUE.

JladbopaTopHas padora «OOHapyKeHHEe OETKOB C MOMOIIBIO KaueCTBEHHBIX
peaAKIUIA.

JlabopaTopHas padora «cciienoBaHnue HyKJIEHMHOBBIX KHUCIIOT, BBIIEIEHHBIX
U3 KJIETOK PA3IUYHBIX OPTaHU3MOB)Y.

Tema 5. CTpoenne u GQyHKIUM KJIETKH

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



Crtpoenue npokapuoTudeckon kieTku. Kiierounas creHka 0akTepuil U apxei.
Oco0eHHOCTH CTpOEHMsI TeTepoTpoHON U aBTOTPOPHOU MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapUoT B OMOIIEHO3aX.

Crpoenue u GyHKIIMOHUPOBAHUE YyKapUOTHUIECKON KIleTKu. [Inazmarudeckas
MeMmOpaHa (mazmanemma). CTpykTypa mia3maTudeckol MemOpanbl. Tpancmopt
BEIIECTB Yepe3 MIa3MaTHIeCKyI0 MeMOpaHy: maccuBHBIN (quddy3us, obnerdy€anas
mubdy3ust), akTUBHBIA (TMEPBUYHBIA W BTOPUYHBIM aKTUBHBIM TPAHCIIOPT).
[Tonynponuiiaemocts MeMOpaHbl. PaboTa HaTpuii-kaaneBoro Hacoca. JHIOIUTO3:
MUHOIUTO3, (aromuto3. Dk301uTo3. Knerounas crenka. Ctpykrtypa U QyHKIUU
KJIETOYHOM CTEHKU pacTeHUH, TpuoOoB.

Hutomna3zma. [uto3ome. IluTockener. J[BmxeHnue nurormiazMbl. OpraHoUIbI
kjeTkd. OHOMeMOpaHHbIE OPraHOU bl KIETKH: dHAoIuIa3MaTnyeckas cetb (I11C),
anmapatr [onbIXku, JHU30COMBI, HMX CTpoeHHe U (QyHKUUMU. B3auMocBsa3b
OJTHOMEMOpPAHHBIX OPraHouAoB KieTKh. CTpOoeHHE TPaHYISIPHOTO PETUKYIyMa.
Mexanuzm nanpaenenus 6enxos ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. ['nankuit (arpanyisipHblii) SHIO0IIa3MaTUYECKUN PETUKYITYM.
Cekperopnas ¢yskiusa anmnapata [onbmku. Moouguxayus denxos 6 annapame
Tonvoorcu. Copmuposka 6enkos 6 annapame [onvodcu. TpaHCTIOPT BEIIECTB B
KJIeTKe. Bakyonu pacturenbHbIX KieTok. Knerounsi cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOWABI  KJIETKH:  MUTOXOHJAPUM,  IUJIACTHUJIBI.
IIpoucxoacoenue mumoxonopuii u niacmuo. Cumouocernes (K.C. Mepeosickosckuil,
JI. Mapeynuc). Ctpoerne u (YHKIIMM MHUTOXOHIpUN W Iwiactui. llepBuunsie,
BTOPUYHBIC U CIIOKHBIE IIACTU/IBI (POTOCUHTE3UPYIOIIUX FYKAPUOT. XJIOPOILIACTHI,
XPOMOIUIACTHI, JIEMKOIUIACTHI BBICIIUX PACTCHUN.

HememOpanubie opranouabl kietku CTpoeHue M (PyHKIUU HEMEMOpPAHHBIX
OpraHOUI0B KJIETKHU. Pu6ocomsl. IIpomescymounvie Qunramenmol.
MukpodunameHTsl. AKmunogvle Muxpoguiamenmol. MBIIIEUHBIC  KICTKH.
AKmuHo8ble KOMNOHEHMbl HeMbluleuHblX Kiemok. Mukpotpyoouku. KieTouHslii
neHtp. CrpoeHue © JABUKEHUE KIYTUKOB M PECHUYEK. MUKpPOTpYOOUKH
muroruiasmel.  Llentpuons. benku, accoyuupoganuvle ¢ MuxpoguiameHmamu u
muxpompybdoukamu. MomopHwie 6enku.

SAnpo. O6onouka sigpa, XPOMATHH, KapUOILJIa3Ma, SAPBIINIKU, UX CTPOEHUE U
byakiuu. SnepHbiii  O0enkoBbIi Marpukc. IIpocTpaHCTBEHHOE pPACTOIOKEHHE
XpOMOCOM B UHTEp(pazHOM sizpe. Idyxpomamun u cemepoxpomamun. benku
XpOMaTUHA — TUCTOHBI. Jlunamuxa s0epHoOU 00010YKU 6 Mumosze. FHoepmbiil
MpPaucnopm.

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

JdemoHcTpanumn



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

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

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

JlabopaTopHas paGora «lI3yueHHe CTPOEHUS KIETOK Pa3IUYHbIX
OpPTaHU3MOB.

IIpakTnuyeckas padora «3ydyeHne cBOWCTB KIETOYHOU MEMOPaHBI.

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

IIpakTuyeckas padora «/3yueHne NBUKEHUS HUTOILUIA3MBI B PACTUTEIbHBIX
KJIETKaX».

Tema 6. O0OMeH BelIeCTB M NPeBpallleHUE JHEPIUH B KJIETKe

AccuMUIIALNA U TUCCUMUIIALIAA — JIBE€ CTOPOHBI MeTabonu3ma. Tunsl ooOMeHa
BEIIECTB: aBTOTPO(DHBIM U rerepoTpodHbI. YuacThe KucIopola B OOMEHHBIX
nporeccax. JHepreruyeckoe oobecrneueHue kietku: mpespamenue ATD B
oOMeHHbIX Tporieccax. DepMEHTATUBHBIM XapakTep peakluil KIETOYHOTO
Merabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA U MEXaHHU3M JEHUCTBUS.
Kodepmentsl. OTnuunst pepMeHTOB OT HEOPTaHUYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPhl M OENKU-UHTHOUTOPHI. 3aBUCHUMOCTh CKOPOCTH (PEepMEHTATUBHBIX
peaKIuii OT pa3IMIHBIX (PAKTOPOB.

IlepBuuHBIA CHUHTE3 OPraHUYECKMX BeEUIECTB B KieTke. dorocuHTEs.
AHOKCUuceHHbIll U OKcuceHHbll omocunmes y odaxkmepuii. Ceemocodouparoujue
nUSMEHmyvl U NUSMEeHMbl peakyuonHo2o yeumpa. Ponb XJIOPOIUIacTOB B MPOLECCE
dorocunTeza. CreroBas u TemMHoBasi Gasbl. Pomoovixanue, Csz., Cs. u CAM-munuo
gomocunmesa. llpogykTuBHOCTD (hoTOCUHTE3a. BrisiHue pa3nuyabix GpakTopoB Ha
CKOpoCTh (poTocuHTE3a. 3HaUEeHUE (POTOCUHTESA.

XEeMOCHHTES. Paznoob6pasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUITUPYIOMUE OaKTEPUH, >KEIe300aKTepuH, CepoOaKTepUu, BOJOPOIHBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHble opranu3mbl. Buasl Opoxenus. IIpoaykTel OpokeHHS M UX
UCTOJIb30BAaHUE YEIOBEKOM. AHa3pOoOHbIE MUKPOOPraHU3Mbl Kak OOBEKTHI
OMOTEXHOJIOTUH U BO30YyAUTENHN OOIE3HEM.

AspoOHBIE OpraHU3MBl. Oransl DHEPreTUYECKOro oOMeHa.
[ToaroroBurenbHbIN dTan. [ HKOIN3 — OECKUCIOPOAHOE PACIICIICHUE TITIOKO3bI.

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



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

JdemoHcTpanuu

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

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

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

JlabopatopHas padora «/3yueHne KaTaTUTUYECKON aKTUBHOCTH (hEPMEHTOB
(Ha MpUMeEpe aMuJIa3bl UK KaTajaasbl)y.

JlabopaTtopHass pabora «M3ydeHue (EpMEHTATUBHOI'O paCIHICIICHUS
NEPOKCH/IA BOAOPO/A B PACTUTENIBHBIX U AKUBOTHBIX KIETKAX).

Jlabopatopnas paGora «CpaBHeHuE mpoleccoB (POTOCHMHTE3a U
XEMOCHHTE3a.

JladbopaTopHas padora «CpaBHEHUE MTPOIIECCOB OPOKEHUS U ABIXAHUSI.

Tema 7. HacaeacrBeHHast uHGopManus U peaju3anus eé B KiIeTKe

Peakuun MarpuuHoro cunre3a. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKIIMSIIX
MaTPUYHOIO CHHTEe3a. Peannszanus HacieacTBeHHOW nHpopMauuu. ['eHeTnyeckuii
KO, €ro cBoucTBa. TpaHckpunuusa — wMaTpuuHblii cuHTe3 PHK. IlpmHnmns
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTHUIIAPAJUIEIbBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuueckou xnemxe. Hexooupyrowue PHK.

Tpancnsuug u e€ sranbl. Yuactue TpancnopTHeix PHK B 6mocunTese 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
onepoHa (®. XKaxo0, K. Mano). Monrexynapusie mexanusmvl IKCNPeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomsl 2enog. Perymnsius 0oOMEHHBIX
npoiieccoB B kieTke. KiieTounslili romeocras.

Bupychl — HekseTounbie (OpMBbI KU3HU U 00JHUraTHbie mapa3uThl. CTpoeHue
NPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaro. JKusHeHHbIli YUK
JHK-cooeporcawux  eupycos, PHK-cooepocawux eupycos, o6akmepuogazos.
Obpamnas mpanckpunyus, peeepmasa, uHmezpasa.

BupycHrbie 3a6oneBanus 4yenoBeka, >KuBOTHbIX, pacteHuit. CITN I, COVID-109,
COLIMAJIbHBIE U MEIUIIMHCKUE TTPOOIIEMBI.

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



JemoHcTpanumn

[Toptpetsr: H. K. Konbuos, /. Y. IBaHOBCKUIA.

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

IIpakTuyeckas padora «Co3qaHue MOJIENI BUPYCa».

Tema 8. )KusHeHHbI HUKJ KJICTKH

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

Marpuunsin cunre3 JAHK — permukanms. [Ipunnunsr perumkamuu JHK:
KOMIUIEMEHTAPHOCTh,  ITOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAIUIEIBHOCTb.
Mexanusm permnukauuu JJTHK. Xpomocombl. CTpoeHue xpomocoM. TemoMmepsl U

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

Jenenue kieTku — MuTo3. CTaauu MUTO3a U IPOUCXOISAIIME B HUX MTPOIIECCHI.
Tunsl Muto3a. Kaprokunes u tUTOKHHE3. bruonorndyeckoe 3HaueHUEe MUTO3A.

Perynsnus mMuTOTMYECKOro IUWKIA KIeTkU. [IporpamMmmupyemasi KieTouyHas
rudeb — arnomnTo3.

Knerounoe siapo, XxpoMocombl, (DyHKIIMOHalbHAs TeHOMUKA. MexaHuzmbl
npoaughepayuu, oughgpepenyuposku, cmapenus u eubeau xiemox. «l{ugpposas
KliemKka» — Ououngopmamuyeckue Mmooeiu QyHKYUoOHUpOBAHUsL KIemKU.

JdemoHcTpanumn

Tabmuupl u cxembl: «KU3HEHHBIA LUK KIETKW», «Muto3», «CtpoeHue
xpomocom», «Permukanust JJHK».

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpomnpenapatsl: «MHUTO3 B KIIETKaxX
KOpEILKa JIYKa.

Jlabopatopnass  pabdora  «M3ydyeHne  XpoMOCOM  Ha  TOTOBBIX
MUKPOIIpEenapaTaxy».

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

Tema 9. CTpoenue u GpyHKIUM OPraHM3MOB

buonornueckoe pazHooOpa3zue OpPraHu3MOB. OJIHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oc00EHHOCTH CTPOEHUS U )KU3HEACATEIBHOCTH OJIHOKJIETOUHBIX OPTaHU3MOB.
bakrepun, apxeu, OJHOKJIETOUYHBIE TPUOBI, OAHOKIETOUYHBIC BOIOPOCIH, NPYrue
npoTucThl. KomoHMabHbIE OpTaHU3MBI.



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

Tkanu pactenuit. TUTIbI paCTUTENBHBIX TKAHEH: 00pa3oBaTelibHasl, TOKPOBHAS,
OpOBOJSLIAs, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTpOeHHus, (PyHKUUH U
PAacCIOJIOKEHUS TKAHEW B OPraHax PaCTCHUM.

TkaHU KXUBOTHBIX U YEIOBEKA. THIIBI KMBOTHBIX TKAaHEH: 3MUTEIHAIbHAS,
COCIMHUTENIbHAS, MbIlIeYHasi, HepBHas. OCOOCHHOCTH CTpOeHUs, (QYHKIUNA W
pacnoIOKEHUSI TKAHEW B OpraHax KUBOTHBIX U YEIIOBEKA.

Oprasbl. BereratuBHble W TE€HEpaTUBHBIE OpraHbl pacteHuil. OpraHbel H
CHCTEMBI OPTraHOB KMBOTHBIX U 4esioBeKa. OyHKIMU OPraHOB U CUCTEM OpPTaHOB.

Onopa Ttena opranusmoB. Kapkac pactenuid. CkeneTbl OJHOKJIETOYHBIX H
MHOT'OKJIETOYHBIX KUBOTHBIX. HapyKHbIll 1 BHYTpeHHUH cKkeneT. CTPOCHUE U TUIIBI
COEIMHEHUS KOCTEM.

JIBr>keHre  OopraHu3MoB.  [I[BH>KeHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOUHOE, KTYTUKOBOE, PECHUYHOE. JIBM)KEHHE MHOTOKIIETOYHBIX PACTEHUI:
TPONU3MBl M HACTUHU. JIBM)KEHME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbIleyHasi cuctema. Pednekc. CkeneTHbie MBIIIIBI U UX padoTa.

[Iutanue opranuszmos. Ilornomenne Bopl, YIIIEKUCIOr0O ra3a i MUHEPaJIbHBIX
BEIIECTB  pacTeHusiMu.  llurtanue  KUBOTHBIX.  BHYTpHUMOJIOCTHOE WU
BHYTPHUKJICTOYHOE MHuIIeBapeHue. [IuTtaHne NO3BOHOYHBIX >KUBOTHBIX. OTHEINbI
NUIIEBAPUTENIBHOrO TpakTa. llumeBapurenbHbie xkene3bl. llumeBapurenbHas
CHCTEMA YEIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pacteHul. Jlpixanue ;xuBoTHBIX. [{uddy3us
ra3oB uepe3 MOBEPXHOCTh KiIeTKH. KoxkHoe npixanue. [pixarenbHasi TOBEPXHOCTD.
XKabepnoe u n€royHoe apixaHue. /[pIxaHne MO3BOHOUYHBIX KUBOTHBIX M YEJIOBEKA.
DOBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKUX TO3BOHOYHBIX JKMBOTHBIX.
JlpixaTenpHas cucTeMa 4YenoBeKa. MeXaHu3M BEHTWIALUMU JETKUX y ITHI U
miekonuTatouux. Perynsmus apixanus. JpixatenbHbie 00bEMBI.

TpancnopT BeHIECTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI PACTEHUHU.
TpaHcnopT BemecTB y KHUBOTHbIX. KpoBeHOCHas cucrema U €€ OpraHbl.
KpoBeHocHast cucteMa TO3BOHOYHBIX JKHMBOTHBIX M 4enoBeka. Cepare,
KPOBEHOCHBIE cOCyAbl M KpoBb. Kpyrum kpoBooOparieHus. IBOJIOLMOHHBIE
YCIIO)KHEHUSI CTPOCHHSI KPOBEHOCHOW CHCTEMbI MO3BOHOYHBIX >KMBOTHBIX. Pabora
cepLa U €€ perysiius.

Brinenenue y opranuzmMoB. Beienenue y pactennil. Beigenenue y )KUBOTHBIX.
CokparutenbHpie Bakyonu. Opradbel BblaeneHus. @OuiubTpanus, CeKpeuus u
oOpaTHOE BCAaChIBAHME KaK MEXaHH3Mbl pabOThl OpPraHoB BbiAeleHUS. CBS3b
IIOJIOCTU TeJNa C KPOBEHOCHOW W BBIICIUTEIBHOM CUCTeMaMU. BbineneHue y



MO3BOHOYHBIX >KMBOTHBIX M yenoBeka. [louku. CTpoeHue M (QyHKIMOHHUPOBAHUE
Hedpona. OOpa3zoBaHKE MOUYH Y YETIOBEKA.

3ammra y OpraHu3MOB. 3alluTa y OJHOKIETOYHBIX OpraHu3MoB. Cropsl
OakTepHil ¥ LUCTHI MPOCTEHIIMX. 3alIUTa Yy MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna.
CpencTBa nacCUBHOM U XUMUYECKOM 3a1IUThl. DUTOHLIUBI.

3amura y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HMX HPOU3BOJHBIE.
3amura opraHu3ma ot Oonesnedd. UMmyHHas cuctema 4denoBeka. KieTouHwlid u
TyMOPaJIbHBIA UMMYHUTET. Bpoxka€HHBIH W NpUOOPETEHHBIN crnenupuuecKui
UMMYHUTET. Teopus KIOHaJIbHO-cenekTuBHOro ummyHnutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocaniurenbHble OTBETHI OpraHU3MOB. Posib BpOKAEHHOTO
UMMYHUTETA B PA3BUTUN CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxumocTte W perymsiuus y  OpraHusmoB. PaznpaxuMocts y
OJITHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazapakxumMocTs U peryisiuns y pacTEHUM.
PocToBble BelllecTBa U UX 3HAYCHHE.

HepBHast cucrema u peduiekTopHas peryssiius y >KUBOTHBIX. HepBHas
CHUCTEMA U €€ OTAENBl. DBOIIONHOHHOE YCIOKHEHUE CTPOCHHSI HEPBHOM CUCTEMBI Y
KUBOTHBIX. OTIIEJBl TOJOBHOI'O MO3Ta TO3BOHOYHBIX >KUBOTHBIX. Pediexc u
pednexTopHas nyra. be3ycioBHbIe U yCIOBHBIE pedIeKCHI.

I'ymopanpHas perynsauus W 3HAOKPUHHAS CUCTEMA YKUBOTHBIX M YEIOBEKA.
JKene3sl 3HIOKPUHHOM CUCTEMBI M X TOPMOHBL. J{elicTBrE TOpMOHOB. B3aumMocBA3b
HEPBHOW U SHIOKPUHHOM cucteM. ['unoranamo-runoduszapHas cucrema.

JdeMoHCcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuupl ¥ cxembl: «OJHOKJIETOYHBIE BOAOPOCIN», «MHOIOKIETOYHBIE
Bogopociany», «bakrepun», «lIpocteiimme», «OpraHbl LBETKOBBIX PacTEHUN,
«CucteMbl OpPraHoB IIO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HacekoMbIx», «Tkanu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue cTelms,
«CTpoeHue JHUCTOBOM IUIACTUHKM», «TKaHM MKUBOTHBIX», «CKEIET 4YelIOBEKay,
«IIumeBapurenpbHas cucrtema», «KpoBeHocHass cucrema», «JlpixarenpHas
cucrema», «HepBHas  cucrema», «Koxa», «Mplmeunas — cucremar,
«BblaenurenbHas cUCTEMay, «JHAOKpUHHAs cucTeMay, «CTpOEHME MBI,
«UmmyHurer»,  «KumeyHomonoctHele», «CxeMa  NUTaHUS  PACTECHUN,
«KpOBEHOCHBIE CUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpOe€HHE THIpPBDY,
«CTtpoeHue 1aHapum», «BHyTpeHHee cTpoeHne HOKIEeBOro uepssi», «HepBHas
cuctema peio», «HepBHas cucrema ssArymkuw», «HepBHag — cucrema
npecMbikaronuxcs»,  «HepBHas  cucrema  nTun», «HepBHas — cucrtema
MIIeKoNUTaouux», «HepBHas cucrema uenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MHKpPOIpEnapaTrbl OJHOKJIETOYHBIX
OpPraHW3MOB, MHUKPOIIPENAPAThl TKAHEM, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUU



HACEKOMBIX, HUTJIOKOXKUX, KUBBIE SK3EMIULSIPbl KOMHATHBIX pacTeHH, repOapuu
pacTeHHil pa3HbIX OTHEJIOB, BIAXHbBIE MpEnaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJET 4eJOBeKa,
o0opyaoBaHUE AJIs1 JEMOHCTPALIMY IOYBEHHOIO ¥ BO3AYIIHOIO MUTAHUS PACTEHUH,
pacuieruieHrs Kpaxmalia U OenKoB Moj IeUCTBUEM (PePMEHTOB, OOOPYAOBAHUE JJIs
JEMOHCTPALMH OIBITOB IO U3MEPEHUIO KU3HEHHOM EMKOCTHU JETKUX, MEXaHU3Ma
JBIXaTENbHBIX ABMKEHUIN, MOJEIN T'OJIOBHOI'O MO3ra Pa3jan4HbIX )KUBOTHBIX.

JlaGoparopHasi padora «/3ydueHue TkaHel pacTEHHII».

JlaGoparopHasi pabora «3yueHue TkaHel ;KUBOTHBIX).

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

Tema 10. PazmHo:KeHMe U pa3BUTHE OPTAaHU3MOB

@opMbl pa3MHOKEHHUS OpraHM3MOB: Oecronoe (BKJIKOYas BEreTaTUBHOE) U
nojoBoe. Buael  Oecroioro  pa3MHOMEHUsS:  MOYKOBAaHUE,  CIOPYJISIUS,
dbparMeHTanus, KJIOHUPOBAHUE.

[TonoBoe pasmuoxeHue. IlomoBbie KIeTKH, WiIM TameTrhl. Meio3. Craauu
meno3a. [losenenne xpomocom B menose. Kpoccnarosep. buonornuecknii cMbIci
Melo3a W TOJIOBOrO Iporecca. Melo3 M €ro MeCTO B JKU3HEHHOM LIHMKIIE
OpraHU3MOB.

[IpenzaponsiueBoe passurue. ['amerorenes y uBOTHBIX. [1010BBIE JKENE3HI.
OO6pazoBaHue 1 pa3BUTHUE MOJOBBIX KieToK. CriepmaTorenes u oorene3. CTpoeHue
MIOJIOBBIX KJIETOK.

OmnonoTBOpeHne W 3MOPHOHAIBHOE pPAa3BUTHE JKUBOTHBIX. CrocoObl
OILJIOIOTBOPEHUS: HApPYXKHOE, BHyTpeHHee. [lapTeHorenes.

NHauBuyallbHOE pa3BUTHE OPraHU3MOB (OHTOr€HE3). DMOPUOJIOTUsl — HayKa
0 Pa3BUTHU OpPraHU3MOB. Mopghozcenez — 00Ha U3 21a8HbIX NPOOIIEM IMOPUOTIOCUL.
Konyenyus mopgoecenoe u mooenu mopgozenesa. Craauu >MOpHOTeHE3a
KUBOTHBIX (Ha mpumepe Jarymku). JpoOGnenne. Tumbl  npoGneHus.
Jlemepmunuposannoe u HedepmuHupoeannoe oOpodnenue. brnacmyna, munol
onacmyn. OcoOEHHOCTH JpOOJEHUS MIIEKOMUTAIONMUX. 3apObIlIeBble JIMCTKU
(ractpyssiiusi). 3akiiaJika OpraHOB U TKaHEW U3 3apOJIbIIIEBbIX JIUCTKOB. B3anmHuoe
BIIMSHUE YacTell pa3BUBAIONIErocs 3apojbiiia (dMOpUOHANIBHAS HWHAYKIUA).
Jaknagka IUlaHA CTPOCHHMS KMBOTHOIO KAk pPeE3ylbTaT HEPAPXUUECKUX
B3aMMOJICUCTBUI TE€HOB. BiusiHue Ha >MOpPHUOHAIBHOE pa3BUTHE PaA3IUYHBIX
(baKTOpOB OKPYXKAIOIIEH Cpe/ibl.

Poct u pasButue xuBOTHBIX. I[locTamMOpuoHanbHBIM nepuox. Ilpsmoe u
HenpsiMmoe pa3BuTHe. PasButne ¢ wmeramopdo3oM |y O€ClO3BOHOYHBIX H
NO3BOHOYHBIX >KMBOTHBIX. DBHONIOrM4yeckoe 3HAYEHHE MPSMOr0 M HENpsIMOro
pa3BUTHS, UX PACHpPOCTpPaHEHHE B mpupone. Tumbl pocta KUBOTHBIX. PaKTOPHI
PEryJsiuU POCTa )KUBOTHBIX U YenoBeka. CTaguu mocTaMOpHOHAIBHOTO Pa3BUTHS



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

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

MexaHu3MBbl pEryJsiuyd OHTONeHe3a Y PAaCTeHUMN 1 )KUBOTHBIX.

JdemoHcTpanuu

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

Tabmumpel 1 cxembl: «BereratuBHOe pa3MHOXKEHHE», «THUIBI Oecroyoro
pa3MHOXEHUA», «Pa3MHOXEHHE XJIaMUIOMOHAIbD», «Pa3MHOXEHUE 3BIJICHBDY,
«Pa3MHOXeHUE TUAPBDY, «Meno3y, «XpoMocoMbl», «I'amerorenes», «CtpoeHue
SIMIEKJIETKM U criepMaTo3ouian, «OCHOBHbIE CTaauu OHTOreHesza», «lIpsmoe u
HEMpsSMOEe pa3BUTHE», «Pa3BuTHE MaNCKOro Xyka», «Pa3BuThe capaHum,
«Pa3Butne narymkn», «/IBOMHOE OILUIOAOTBOPEHHE Y UBETKOBBIX PACTEHUI,
«CTpoeHHe CeMSH ONHOAOJIBHBIX U JABYIAOJBHBIX PAaCTEHUI», «KU3HEHHBIN LUK
MOPCKOM KanycCThl», « KM3HEHHbINA LUK MXay, «  KM3HEHHBIN LUKJIT TAOPOTHUKA,
«OKW3HEHHBIN UK COCHBD.

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

JlaGoparopHasi padora «3ydyeHue cTpoeHUs MOJOBBIX KJIETOK HA TOTOBBIX
MHUKpOIpenaparax.

IIpakTnueckass padora «BbIABIECHME MPU3HAKOB CXOJCTBA 3apOJbIIIEH
MTO3BOHOYHBIX KHBOTHBIX ).

JlaGoparopuass padora «CTpoeHHE OpPraHoB Pa3MHOMXEHHS BBICIIUX
PaCTEHUI.

Tema 11. I'eneTMka — Hayka 0 HaCJeACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoB

Hctopus craHOBIICHUSI M pa3BUTHUS Te€HETUKHY Kak Hayku. Paboter I'. Mennens,
I'. ne ®pusa, T. Moprana. Poib 0T€UE€CTBEHHBIX YYEHBIX B PA3BUTHUU T€HETHUKH.
Pa6ots H. K. Konwriosa, H. U. BaBunosa, A. H. benozepckoro, I'. J[. Kapneuenko,
10. A. ®ununuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE TEHETUUECKUE MMOHATHUS U CUMBOJIBI. [ OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeNIbHBIC TEHBI, aJbTEPHATHUBHBIE MPU3HAKU, JOMUHAHTHBIA W PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs! TUHUS, TUOPUIBI, TEHOTHUII, ()EHOTHIL.
OCHOBHBIE ~ METO/ABl  TEHETHKU: THOPUIOJIOTHYECKUH,  IUTOJIOTUYECKUH,
MOJIEKYJIAPHO-TEHETUYECKUM.

JdeMoHCcTpanuu



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

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

JladbopaTopuass padora «J/lpo3odmna Kak OOBEKT T'€HETUYECKUX
VICCIIEIOBAHUI .

Tema 12. 3aK0HOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKkoH
eAMHO00pa3usi ruOpUIOB NepBoro nokoneHus. [Ipasuno nomunupoBanusi. Bropoii
3aKOH Menzaenss — 3aKOH pacLICIUIeHUsl IpU3HaKkoB. LluTonormueckre OCHOBBI
MOHOTHOPUTHOTO CKpENIMBaHUs. [ MIOTe3a YUCTOTHI TaMeT.

AHanmsupyroniee ckpemubanue. [I[pomexyTouHbIl XapakTep HacleOBaHHUs.
Pacmieruienrie npu3HaKoB MIPU HETIOJIHOM JOMUHUPOBAHUU.

JuruOpuaHoe ckpeuuBanue. TpeTuil 3akoH MeHensi — 3aKOH He3aBUCUMOTO
HACJIeIOBAaHUS MPU3HAKOB. [[UTOIOrNYECKre OCHOBBI AUTUOPUIHOTO CKPEIIIUBAHMUS.

CuemnienHoe HacienoBaHue npusHakoB. Pabotel T. Moprana. CuernsieHHoe
HACJIEJOBAaHUE T€HOB, HAPYUIEHHUE CLEIUICHUS MEXAY T'€HaMu. XPOMOCOMHAs
TE€OpUsl HACIEACTBEHHOCTH.

I'eneTnka nmona. XpoMOCOMHBIM MEXAHU3M OIPEAENEHUs moa. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHnlii M rereporaMmeTHbi mon. ['eHeTmyeckas
CTPYKTYypa MOJOBbIX XpoMocoM. HacnenoBanue npu3HaKkoB, CLETUIEHHBIX C ITOJIOM.

['enorun xak nenoctHas cucrema. [lnenorponuss — MHOXKECTBEHHOE JIEVCTBHUE
reHa. MHOXECTBEHHBIN ayiennu3M. B3anMoneicTBue HEauIeIbHbIX TI'€HOB.
KommiiementaprnocTs. Onucras. [lonumepus.

['eHeTMYECKMI1 KOHTPOJIb Pa3BUTHS PACTEHHI, dKUBOTHBIX U YEJIOBEKA, A TAKXKE
(U3MOTOTHYECKUX  TPOIIECCOB, TOBEAEHWS ¥  KOTHUTUBHBIX  (DYHKITHIA.
I'eneTnyeckue MexaHU3Mbl CUMOMOTE€HE3a, MEXAHU3MbI B3aUMOJECHUCTBUSL «XO35IUH
— Tapa3uT» U «XO3AUH — MHUKpoOHOM». ['eHeTHMueckue acmheKThl KOHTPOJ U
U3MEHEHHMsI HaCJIeJICTBEHHON HH(OpMAIMHU B TTOKOJICHUAX KJIETOK U OPraHU3MOB.

JdeMoHCTpanuu

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

Tabmunpl u cxemsl: «IlepBoiii 1 BTOpOit 3akoHBl Menaens», «TpeTuit 3akoH
Mennens», «AHanu3upyroliee CcKpeluBaHue», «HemnomHoe AOMUHUpPOBaHUEY,
«CUemIeHHOe HacIeOBaHUE MPU3HAKOB Yy Jpo30duibl», «l'eHeThKa Tmojay,
«Kapuotun 4enoseka», «Kapuorun naposzodunb»y, «Kapuotunm nOTHUIBD,
«MHOXECTBEHHBIN aJUIeIN3M», «B3auMoIeiCTBUE TEHOB.

OO6opynoBanue: MojAeNb JUIA JEMOHCTpPAIlMu 3aKOHOB €IMHOOOpasus
TUOPUIIOB TIEPBOTO TIOKOJICHWS U PACIICIUICHUS TMPU3HAKOB, MOJAENb IS
JEMOHCTpAllMi 3aKOHAa HE3aBHUCUMOIO HACJIEIOBAHUS MPU3HAKOB, MOAEIb A



JEMOHCTPAIMU CILICTUICHHOTO HACJEI0BAHUSI TMPU3HAKOB, CBETOBOM MHKPOCKOII,
MUKponpenapar: «JIpo3zodumnar.

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

IIpakTnueckass  padora  «/3ydyeHue  pe3ynpTaToB  JUTHOPUIHOTO
CKpEIINBAHUS Y TIPO30PUITBIY.

Tema 13. 3aKkoHOMEpPHOCTH U3MEHYMBOCTH

B3aumoneiictBue reHotuna u cpenbl mpu  GopmupoBaHuu (peHoTHna.
N3meHunBOCTh TIpU3HAKOB. KauecTBEHHbIE M KOJIWYECTBEHHBIE MPU3HAKU. Buasl
V3MEHUYHMBOCTH: HEHACIICICTBEHHASI U HACJICACTBEHHAS.

MonmudukanuonHas HW3MEHUYMBOCTh. Poib cpensl B (OopMUpPOBaAHUU
MOIU(PUKALIUOHHON M3MeHunBOcTH. HopMa peakuuu npusHaka. BapuanmoHHbIN
pan u BapuarnmoHHasi kpuBas (B. Woranncen). CpoiicTBa MOAu(HUKAIIMOHHON
U3MEHYUBOCTH.

I'enoTunuyeckas n3MeHUUBOCTh. CBOWMCTBA T€HOTUIIMYECKON U3MEHUHUBOCTH.
Bupl reHoTHITHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTal[MOHHAS.

KoMOuHaTuBHass HM3MEHYMBOCTh. Mei03 M TMOJOBOM MPOLIECC — OCHOBA
KOMOMHATUBHON NU3MEHYNBOCTHU. POJIb KOMOMHATUBHON M3MEHUYUBOCTH B CO3TaHUU
TEHETUYECKOro pazHoo0pa3usi B Mpeiesiax 0JIHOr0 BUA.

MyrtanroHHass W3MEHYMBOCTb. Buabl MyTauui: T'€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHIYUUMPOBAaHHbIE MyTalUHMH. SOepHbIE H
quToIUIa3MaTuieckue mytanuu. CoMaTU4ecKre M MoJIoBble MyTaiuu. [IpuyunHb
BO3HMKHOBEHUs MyTauuil. MyTareHbl W WX BJIUSHHE HAa OpPraHU3MBbI.
3aKOHOMEPHOCTA MYTAIMOHHOIO MpoIecca. 3aKOH TOMOJOTMYECKUX PSII0B B
HacieacTBeHHoM m3MmeHuuBoctu (H.M. BaBwiioB). BHesnepHass M3MEHUHMBOCTh U
HACJIEICTBEHHOCTb.

Onucenemuxa U 3INULEHOMUKA, PpOJb ONUSEHEMUYECKUX (HaKmopos 6
Hacn1e008aHUuU U U3MEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOS Y OP2AHUZMOS.

JdemoHcTpanuu

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

Tabmumet u  cxeMbl: «Buasl usMmMeHuuBOCTH», «MoaudukanroHHas
U3MEHYUBOCTHY, «KomOuHaTuBHas U3MEHYUBOCTHY, «Meio3y,
«OmnonorBopeHuey, «I eHeTndeckre 3a00eBaHus YenoBekay, « BUIbl MyTaIuiiy.

OOGopynoBaHue: XKUBbIE U TepOapHbIe AK3EMIULIPHl KOMHATHBIX PacTEHUM,
pucyHku (¢potorpadum) )KUBOTHBIX C PA3IMYHBIMUA BUIAMH U3MEHYUBOCTH.

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



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

Tema 14. I'eHeTnka 4esioBeKka

Kapuornn dyenoseka. MexnyHapoaHas mporpamMma HMCCIENOBaHUS T€HOMA
yenoBeka.  Meroabsl  M3ydeHUsT TEHETHMKHM  YEJIOBEKa: T'€HEaJOrMyecKui,
OJIM3HEIOBBIH, LIUTOT€HETUYECKHUH, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHU . CoBpemeHHOE ONpENEIICHUE IeHOTHIIA:
IIOJIHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHHUE, B TOM YHCJIE C MOMOIIBIO
[T11P-ananu3a. HacneacTBeHHble 3a00JieBaHUs YellOoBeKa. [ eHHbIE U XpPOMOCOMHBIE
0one3Hu uyenoBeka. bonesHu ¢ HAcIEeNCTBEHHOW MPEapacloNoKEHHOCTBIO.
3HaUYE€HWE MEIUIMHCKON T'€HETHKU B MPEJOTBPALLECHUH W JICYEHUN N'€HETHYECKHX
3a0oneBaHui 4yenoBeka. MeauKO-reHeTUYecKoe KOHCYJbTHpoBaHue. CTBOIOBbBIE
kJIeTKU. [[oHATHE «TE€HETHYECKOro rpys3a». DTUYECKHE ACIEKThl UCCIIEIOBAHUMI B
00J1aCTH peJaKTUPOBAHHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue (akTOphl TOBBIIIEHHONH YYBCTBUTEIBHOCTH YeNOBEKa K
(u3HUEeCKOMY U XMMHUYECKOMY 3arpsi3HEHUIO OKPY’Karolleil cpenbl. I'eHeTnyeckas
IIPEAPACIIOI0KEHHOCTh YEJIOBEKA K ATOJOT USIM.

JdemoHcTpanuu

Tabmuupl u cxemsl: «Kapuorun udenoBeka», «MeToAbl U3yUYEHUs T'€HETUKU
yesoBekay, «I eHernueckue 3a001€BaHUs YEIOBEKa.

IIpakTHuyeckas padora «CoCTaBICHHE U aHAIN3 POJTOCIOBHON».

Tema 15. Cestekuusi opraHnusmMoB

JlomecTukanus 1 ceJIeKUus. 3apOXKIECHUE CENEKIINN U TOMECTUKALIMU. Y YEHHE
H. U. BaBunoBa o LleHTpax NpOUCXOXIEHUS M MHOrooOpasus KyJIbTYPHBIX
pacrenuii. Poib cenexkunu B CO31aHUM COPTOB pACTEHUM U OPOJ )KUBOTHBIX. COpT,
[0pOJ1a, IITaMM. 3aKOH T'OMOJIOTMYECKUX PSAIOB B HACJIEICTBEHHON U3MEHYMBOCTH
H. 1. BaBuiioBa, ero 3HaueHue 1)1l CETEKIIMOHHON paOoTHhl.

Meroasl ceneKkIMoHHOM paboThl. McKyccTBEHHBIM OTOOp: MAacCOBBIM H
VHIUBUYaJIbHbIN. Ortanbl  KOMOWHAIIMOHHOM  CEJIEKIIHH. UcneiTanue
OpOU3BOAMUTENEH MO MOTOMCTBY. OTOOpP MO T'€HOTHUIy C IOMOUIBIO OLEHKH
(eHoTHIAa MOTOMCTBA U OTOOP IO T€HOTUNY ¢ nomolbio aHanusa J[HK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJIGKIIMOHHOW  paboThI.
PaanannoHHBIN U XUMUYECKUM MYyTareHe3 Kak UCTOYHUK MYyTalMi y KyJIbTYPHBIX
¢opMm opranu3moB. lcnoiab30BaHHE TE€HOMHOIO PEJAKTHUPOBAaHUS W METO/IOB
pexomOuHaHTHRIX JJHK 17151 momyyeHus: ucXoIHOro MaTepuaia Juisi CeNeKIUH.

[Tonyuenune MOJINTUIOUIOB. BnyrpuBunoBas ruOpuIn3aIys.
bnuskoponcTBeHHOe  cKpemiuMBaHMe, wiM  MHOpuauHr.  HepoactBeHHoe
CKpellMBaHue, Win ayrOpuauHr. I'ereposuc u ero npuuuHsl. Mcnonb3oBaHue
rerepo3uca B cenekuuu. OtmanénHas ruOpuauzauus. [Ipeogonenue Oecruiogus



MEXBUJIOBBIX THOPUIOB. JIOCTHKEHUS CENeKIIUU PACTEHUN U )KUBOTHBIX. «3enéHas
DeBONIOYUAY.

CoxpaHeHure U U3y4eHUEe FTeHETHUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHH U UX
JTUKUX POJUYEH NI CO3J]aHUsI HOBBIX COPTOB M THOPHUIOB CEIbCKOXO03SICTBEHHBIX
KYIbTYp. H3yuenue, coxpaneHue u YnpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIOBIX  JHCUBOMHBIX 6 UYeNsixX YIAVYUIeHUs
CYWecmeyiomux U co30aHusi HOBbIX NOPOO, JUHUU U KPOCCOB8, 6 MOM HUcCle C
NpUMEHEHUEM COBPEMEHHBIX MemMOo008 HAYUHbIX UCCIe008aAHUlL, Nepedo8blx uoeu u
NepCneKmuBHbIX MexXHOA02UM.

JdemMoHcTpanuu

[Toptpers: H. U. BaBumos, . B. Muuypun, I'. JI. Kapneuenko, II. I
Jlykpsnenko, b. JI. Acraypos, H. bopinoyr, /I. K. benses.

Tabnuuel u cxembl: «L{eHTPBI MPOUCXOKACHUS U MHOT'000PA3uUsi KYJIbTYpPHBIX
pacTeHuit», «3aKOH TOMOJOTHMYECKUX PSAOB B HACIEACTBEHHOW M3MEHUYHMBOCTHY,
«MeTtonbl cenexkiuny, «Otnanéunas rudpuauzanus», «MyTarenes».

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

JlaGopaTopHasi padora «3ydeHue METOIOB CEIEKIIUU PACTECHUM.

IIpakTuyeckas padora «[IpuBnBKa pacTeHHI».

Ikcekypeusi «OCHOBHBIE METOABI M JOCTHUKEHUSI CEJIEKIIMU PACTEHUU U
YKUBOTHBIX (Ha CENEKIMOHHYIO CTaHILIMIO, IJIEMEHHYO bepmy,
COPTOHMCTIBITATEILHBIN y4aCTOK, B TEIUIMYHOE XO3SAKUCTBO, B JIaDOPATOPHUIO
arpOyHUBEPCUTETA WIM HAYYHOTO LICHTPA)».

Tema 16. BUOTeXHOJI0THSA U CHHTeTHYECKAsA OMOJIOTUS

OOBEKThI, UCHOJB3yEeMble B OMOTEXHOJIOTMHM, — KIJIETOUYHbIE W TKaHEBbIE
KYJIbTYpHI, MHUKPOOPTaHU3MBI, 170'¢ XapaKTEepUCTHUKA. TpanuuronHas
OMOTEXHONOTHS:  XJICOOMEUeHNEe, TMONYyYEeHUE KHCIOMOJIOYHBIX  TPOIYKTOB,
BUHOAenue. MukpoOuonoruueckuid cuHTe3. OOBEKTBl MHUKPOOHOIOTMYECKUX
TexHojorui. [IpousBoacTBo Oenka, aMUHOKHUCIOT U BUTAMUHOB.

Co3nanue TEXHOJOrMi U MHCTPYMEHTOB 1IE€JIEHANPABICHHOTO U3MEHEHHUS U
KOHCTPYUPOBAHHSI TEHOMOB C LEJIbIO MOTYYEHUS OPraHU3MOB U UX KOMIIOHEHTOB,
CoJlepKalllX HE BCTPEUaOIIUeCs B IPUPOie OMOCUHTETHUECKHUE MYTH.

Knerounass mHxenepus. Meroapl KyJbTypbl KIETOK U TKaHEW PAaCTCHUN U
#uBOTHbIX. KpuoOanku. Comaruueckas TruOpuaM3alUs U COMATUYECKUU
sMOpuorene3. lcnonb3oBaHUE TamiougoB B CEIEKUUM pacTeHuid. [lonyuyenue
MOHOKIIOHAIbHBIX anmumein. HMcnonv3oeanue MOHOKIOHANbHBIX U NOAUKTOHATbHBIX
aumumen 6 MeouyuHe. VICKyCCTBEHHOE OIUTIOJOTBOPEHHE. PEKOHCTPYKITUS
SIMUEKJIETOK U KJIOHUPOBAaHUE >KUBOTHBIX. METO/I TpaHCIUIAHTALMU SIEP KIIETOK.



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

XpoMOCOMHass W TeHHas HWHXeHepusa. VICKyCCTBEHHBIM CHHTE3 TI€Ha W
koHcTpyupoBanue pekomonHanTHbIXx JIHK. Cosoanue mpanceennwvix opeanuzmos.
JIOCTM>KEHUS U ITEPCIIEKTUBBI XPOMOCOMHOM M T€HHOW MHKEHEPUU. DKOJIOTHUECKUE
U 3TUYeCKHUe NMpoOIeMbl TeHHON HHKEHEPUH.

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

Co3naHne BEKTOPHBIX BaKIMH C LENbI0 00ecredeHuss KOMOMHHPOBAHHOMN
3amuThl OT Bo3Oymuteneir OPBU, ycraHoBneHHE MONEKYISIPHBIX MEXaHU3MOB
¢ynkunonuposanust PHK-cogepskamux BUPYCOB, BBI3BIBAIOIIUX OCOOO ONACHBIE
3a00J1€BaHUs YETIOBEKA U )KUBOTHBIX.

JdemoHcTpanuu

Tabmuupl u cxemsl: «/Crnonb30BaHUE MUKPOOPTraHW3MOB B MPOMBIIIIEHHOM
IIPOU3BOACTBEY, «KitleTouHas nHxxeHepus», «I eHHas HHXKEHEPU».

JlaGopaTopnas padora «/3ydyeHne o0bEKTOB OMOTEXHOIOTUM.

IpakTnueckas padora «[lonyyeHre MOJTOYHOKUCITBIX TPOLYKTOB.

IKCKypcusi  «bHOTEXHONOrMs — BaKHEWIIAs IPOU3BOJMTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MMPOU3ZBOICTBO)Y.

11 KIIACC

Tema 1. 3apoxkaeHne U pa3BUTHE 3BOJIIHMOHHBIX MPEACTABJIEHUH B
OuoJI0THH

OpomonmonHas Teopust Y. JlapBuna. IIpeanochbliku BO3HUKHOBEHHUS
napBuHHA3MA. JKU3Hb U Hay4yHas aearenbHocTh Y. JlapBuHa.

JIB>ky1ue cuibl 3BostoiMu BuaoB 1o Y. JlapBuny (BbICOKasi HHTCHCUBHOCTD
Pa3MHOXEHHUSI OpPraHU3MOB, HACJEJICTBEHHAas WM3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBAHME, €CTECTBEHHBIN U MCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunternueckoit Teopun s3Bomouun (CTI). HelTpanbHas
teopus HBomtouuu. CoBpeMeHHas HBOJIOIMOHHAS  OWoNorusl. 3HayeHue
ABOJIIOIIMOHHON T€OpUH B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdeMoHCcTpanuu



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

Tabmuuel u cxemsl: «Cuctema xxuBoii mpupoas! (o K. JIuauerw)», «JlectHuna
KUBBIX cyiiecTB (o Jlamapky)», «MexanuzMm (HOpMUPOBAHUS PUCTIOCOOTEHUHN Yy
pacTeHuit u *kUBOTHBIX (10 Jlamapky)», «KapTta-cxema mapiipyra mytemniectBus Y.
Hapsunay, «Haxogxku Y. [lapBuna», «Dopmbl OOpbObI 3a CYIECTBOBAHHE,
«[Toponpr romy6ei», «MHoroodbpasue KyJbTypHBIX (opM KamycThl», «Ilopobl
JOMAIIIHUX >KUBOTHBIX», «Cxema oOpa3oBaHusi HOBbIX BHUJOB (o Y. JlapBuny)»,
«CxemMa COOTHOUIEHUS MABWXKYIIMX CHJI 3BOMIOLMHNY», «OCHOBHBIE IIOJOKECHHS
CUHTETUYECKON TEOPUU 3BOJIOLIHI.

Tema 2. MUKpP03BOIIOLHA U €€ pe3yJIbTATHI

[Tonmynsiuus Kak 3JI€MEHTapHas €QUHHLA IBONIOUMH. COBPEMEHHBIE METO/bI
OLICHKM TEHETUYECKOro pa3sHoOOpa3us W CTPYKTyphl mnonyisuuid. M3menenue
reHo(oH/a TOMyJNAIMHA KaK »3JIEMEHTapHOE OHBOJIOLMOHHOE SBJICHHE. 3aKOH
reHetTuueckoro pasHoBecus J[xx. Xapnau, B. BaiinOepra.

OnemeHTapHble (AKTOPbl (IBIKYIIME CUJIBI) SBOJIOUUUA. MyTallMOHHBIN
nporiecc. KomOunatuBHas u3MeHUMBOCTh. Jlpeiid TeHOB — cliydaifHbie
HEHAIPaBJIEHHbIE U3MEHEHHSI YAaCTOT aJljiesield B monyasauusax. J((eKT ocHoBaTemsl.
Opgexm oOymuvinounozo eopaviuka. CHUdMCEHUE 2eHemudecKo20 pazHooopasus:
npuuunsl u creocmsus. llposenenue s¢pghexma opeiigha 2enos 6 OONLUUX U MATBIX

NONYAAYUSIX. Murpauun. W3onsuus MOMYJISLIAN: reorpaduyeckas
(mpocTpaHCTBEHHAs1), Onosiorudyeckas (penpoyKTUBHAs).
EctecTBeHHbIi 0TOOp — HampaBisomuid  Qaktop sBomonuu. DopMel

€CTECTBEHHOTO  OTOOpa:  JBIDKYIIMM, CTaOWIM3UPYIOMIMMA,  pa3pbIBAIOIINAN
(mm3pynTuBHbIi). [lomoBoit orOop. BO3HUKHOBEHHE M 3BOIIOIMS COIUATHHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco0IeHHOCTh ~ OPraHM3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIOIUU.
Bo3nukHoBeHUE npucnocobeHuit y opranu3MoB. ApoMop}o3bl ¥ uANOoaIanTaIluu.
[Ipumeps! mprCcTOCOOIEHNH y OpraHU3MOB: MOpQoIoruueckue, (U3n0I0rnIecKue,
Onoxumuyeckue, noBeAeHUYeckue. OTHOCHUTEIBHOCTh  NPHUCIIOCOOJIEHHOCTH
OpraHU3MOB.

Bun, ero kpurepum u crTpykrypa. BumooOpazoBanue Kak pe3yibTar
MUKpO3BOMOIMKU. M3o0msauus — kioueBod ¢aktop BuaooOpazoBanus. Ilytu u
CIocoObl BUJI000pa30BaHUS: aJJIONaTPUYECKOE (reorpaduueckoe),
CUMIATpUYECKoe  (IKOJIOTHYECKOE), «MTHOBEHHOE»  (TTOJIUILTOMAN3AIuS,
ruOpuanzanus). JIuTenbHOCTh 3BOTIOIMOHHBIX IPOLECCOB.

Mexanu3Mbl GOpMHUPOBAHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.



Posnb 3BOMIOLIMOHHON OMONOrUK B pa3pabOTKe HAyUYHbIX METOJ0B COXPaHEHUS
O6uopazHooOpasusi. MHUKPOIBOMIONKUSA U KOIBOJIOLUUS IMAPAa3UTOB M HUX XO3SIEB.
Mexanu3Mbl GOpMHUPOBAHUS YCTOMUYUBOCTU K AHTHOMOTUKAM U CITIOCOOBI OOPHOBI €
HEW.

JdemoHcTpanuu

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

Tabmuiet 1 cxembl: «MyTanmoHHas HU3MEHYHBOCTHY, «llomynsironnast
CTpPYKTypa Buaa», «CxeMa MposiBlIeHUs 3aKkoHa Xapau—BalinOepray», «JBuxyiiue
CWJIBl HBOJIIOIUUY, «IDKOJIOTHMUYECKass M30JSIUs MOMYJsALUUA CeBaHCKOM (openny,
«I"eorpaduyeckas U30JISIUS JTUCTBEHHUIIBI CHOMPCKON U JIMCTBEHHUIIBI TAYPCKOM»,
«[TonmynsiMOHHBIE BOJHBI YHCIEHHOCTH XUIIHUKOB M KEpTB», «CxeMa IelCTBUS
€CTECTBEHHOT 0 0TOOpay, «@opMbl 00pHOBI 3a cyliecTBOBaHUEY, «HIyCTpHUaIbHBIHI
MenaHu3m»,  «KuBble  Hckomaemsbie»,  «IIOKpOBHUTENBCTBEHHAass  OKpacka
XKUBOTHBIX», «[Ipenynpexnaromas oOKpacka 3KHBOTHBIX», «Duznonorunueckue
amantanuny, «lIpucrnocoONIeHHOCTh OpPraHu3MOB W €€ OTHOCHTEIBHOCTDHY,
«Kpurepuu Buna», «Buapl-nBoiHuKn», «CTpyKTypa Buaa B Npupoie», «Crnocoosl
BUI000pa3oBaHusy», «I eorpaduueckoe B11000pa3oBaHKue TPEX BUOB JIAH IBIIICH,
«DQKOJIOrnYecKkoe BUA000pa3oBaHUE BUAOB CHUHHUL, «[lomuruionasl pacTeHuii»,
«KanycTHO-peneunbiil THOpUI.

OO6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydelia NTHUIl U
3BEpeil ¢ MpUMEPAMH Pa3IMYHBIX IPUCITIOCOOICHU, Yydesa NTHI] U 3Bepel pa3HbIX
BUJOB, repOapuu pacTeHud ONM3KUX BHUIOB, OOPA30BABIIMXCS Pa3TUUYHBIMU
crocobamu.

JladbopaTopHasi pabota «BrIsiBIIeHUE U3MEHUUBOCTH Y 0COOEH OJTHOTO BUJIaY.

JlabopatopHnas padora «lIpucrnocoOnaeHus opraHU3MOB U X OTHOCUTEJIbHAS
11e71eC000Pa3HOCTh .

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

Tema 3. MaxkpodBo/ouus M eé pe3yjabTaTbl

Meronel  wu3ydeHMs MakpodBomronMH. llaneoHTronornueckme  METOZBI
uzydeHus: dBomouuu. IlepexogHeie ¢GopMbl W (PUIOTEHETUYECKUE  PSIIbI
OpraHHU3MOB.

buoreorpaguueckue mMetoapl u3ydeHus sBomoonuu. CpaBHeHHE (IIOpHI U
dbayHbl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue obmactu 3emnu. Bujbr-
SHAEMUKHU U PEJIUKTHI.

OMOPHOJIOTUYECKHE M CPABHUTEIBHO-MOP(OIOTUYECKUE METObI M3Yy4YECHUS
BONIIOLMHU. ['€HeTMYecKue MEXaHU3MBbl 3BOJIOLMM OHTOI€HE3a W IOSIBICHUS
SBOJIIOLMOHHBIX ~ HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PyaumenTtapuble  opraHbl M aTaBuU3Mbl.  MOJIEKYJISpHO-T€HETUYECKUE,



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

XPpOMOCOMHBIE MYTAIIUU U SBOJIOLIMS TEHOMOB.

OOuue 3aKOHOMEPHOCTH (MpaBuiia) 3BOMONUU. [Ipunyun cmenvl QyHKYUl.
HeoGpaTtumocTs sBomtonmu. AjpanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
SBOJIOLIHH.

JdeMoHCcTpanuu

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

Tabmuupl 1 cxembl: «DuUIOreHeTUUEeCKUl psii JoMaIn», «APXEONTEPUKCY,
«3Bepo3yobie  smepbl»,  «Creromedanb»y,  «Punnodurel»y,  «CeMeHHbIC
nanopoTHUKN», «buoreorpaduueckne 30HBI 3emun», «Jlpelid KOHTUHEHTOBY,
«Penukthly, «HavanbHble cTagud SMOPUOHATLHOIO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «l'OMOJOTMYHbIE W AaHAJOTHYHbIE OpraHe», «PyIuMeHThI»,
«ATaBU3MBI», «XPOMOCOMHBIE HaOOpHI uejoBeKa U IUMMaH3e», «[aBHbIE
HaIpaBJICHUSI BOIIOLUNY, «OO0I1I1e 3aKOHOMEPHOCTH 3BOJIOIIUN.

OOGopynoBaHue: KOJJIEGKIIMU, TrepOapuu, MYJISKA HCKOMAEMBbIX OCTaTKOB
OpPraHU3MOB, MYJISI’KU TOMOJIOTMYHBIX, AHAJOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHe )KU3HA HA 3emJie

Hayuynpie rumore3sl NPOUCXOXKICHUS KU3HM Ha 3emiie. AOUOreHe3 W
naHcriepmusi. JloHaydHbie TpeCTaBICHUS O 3apPOXKIECHUU KU3HU (KpEarmoOHU3M).
['mnoTte3a NOCTOAHHOTO CaMO3apOKICHUS )KU3HH U €€ onpoBep>keHue onbitamu .
Penu, JI. Cnannanuanu, JI. [Tactepa. [Ipoucxoxaenue xKu3HU U aCTPOOUOTOTHS.

OcHOBHBIE JTalbl HEOPraHUYECKOU ABOJIIOLUU. [lmanerapHas
(reosoruueckasi) HSBOJIONMS. XUMHUYECKas OJBOMIOLUMA. AOHUOT€HHBIA CHHTE3
opraHuyeckux BemniectB U3 Heopranuueckux. OmeiTr C. Mumnepa u I'. HOpm.
O6pazoBanue noaumepoB U3 MmoHomepoB. Koanepsarnas runoresa A. 1. Onapuna,
runore3a nepBuyHoro OynboHa JIx. XonnedHa, reHeruveckas rumoreza [
Ménnepa. PubGozumbr (T. Yex) u runoresza «mupa PHK» VY. T'munbepra.
dopmMupoBaHue MEMOPAH U BOSHUKHOBEHUE MTPOTOKIICTKH.

Ncropus 3emun m MmeToibl €€ n3ydeHus. MckonaeMble OpraHu4eCcKue OCTaTKU.
I'eoxpononioruss u e€ Meroabl. OTHOCHUTENbHAs W AOCOJIOTHAsE T€OXPOHOIOTHS.
I'eoxpoHosIornuecKkas mKasa: 30Hbl, 3pbl, HEPUOJbI, FTOXU.

HauvanwsHbeie sTanel opranndeckod sBomrouuu. [logBiaeHne u 3BOTOLUA
NEPBBIX KJIETOK. DBOMOIUS MeTadonn3Ma. BO3HUKHOBEHHE NEPBBIX SKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOMIIEHKH KaK aHaJor MEepBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaproThl U 3yKapUOTHI.



[Ipoucxoxaenue 3ykapuot (CuMOMOreHe3). IBONIOIMOHHOE TPOUCXOKACHUE
BUpPYCOB. IIponcxoxneHne MHOTOKJIETOYHBIX OpraHu3MOB. BO3HMKHOBEHUE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE€ 3Talbl ABOJIOLIMM BBICHIMX pacTeHuil. OCHOBHBIE apoMopdo3b
pacreHui. Bpixox pacrenus Ha cymy. IlosBieHue CIOpPOBBIX pAacTEHUU W
3aBoeBaHue umu cymu. CemeHHble pacTeHus. IIponcxokaeHne IBETKOBBIX
pacTeHUMN.

OCHOBHBIE 3Tamnbl 3BOJIOLMM KUBOTHOrO Mupa. OCHOBHbIE apoMOpP(O3bI
KUBOTHBIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — IMOSIBIEHUE COBPEMEHHBIX
TunoB. [lepBbie XopAoBbIE )KUBOTHBIE. JKM3HB B BOJIE. DBOJIOLUSA [TO3BOHOYHBIX.
[Tpoucxoxnenne ampuduii um pentwinmii. [IporcxoxneHne MICKOTUTAIONUX U
ntuil. [lpunnun kimrodeBoro apomopdosza. OcBoeHue OECIIO3BOHOYHBIMU U
MIO3BOHOYHBIMU KUBOTHBIMU CYLIU.

Pazutne xu3Hu Ha 3emie MO »paM U IEepUoAaM: apxel, MPOTEPO30il,
najaeo30M, Me3030i, kaliHo30i. OO0I11as XapaKTEpUCTUKA KIMMaTa U F€0JIOrMYEeCKUX
npoueccoB. [losBaeHue U pacuBeT XapaKTEPHBIX OPraHU3MOB. YTJI€00pa3oBaHUE:
€ro ycIJIOBHUS U BIMSIHUE HA Ta30BbII COCTaB aTMOC(hEpHI.

MaccoBbie BbIMUPaHUSI — 3KOJIOTMYECKUE KPU3UCHI ITpouuioro. llpuunHsel u
CJIENCTBUS MAacCCOBBIX BbIMHpaHHU. COBPEMEHHBIM IKOJIOTMYECKUH KPHU3HC, €T0
ocobenHoctu. [Ipobnema coxpanenus 6nopazHooOpasusi Ha 3emIe.

CoBpemeHHasi cucreMa opraHudeckoro mupa. [IpuHiumnel kinaccudukayuu
opranu3MoB. OCHOBHBIE CUCTEMAaTUYECKUE TPYIIIbI OPraHU3MOB.

JdemoHcTpanuu

[Toptpetsr: ®@. Penn, JI. Cnamnanuanu, JI. [Tactep, . 1. Meunukos, A. W.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Munnep, I'. IOpu.

Tabmumpr n cxeMbl: «Cxema ombita @, Penny», «Cxema onpita JI. ITactepa mo
U3YUYEHHIO CaMO3apOXKJIEHHs Xu3HW», «Cxema ombita C. Mwumiepa, I'. Opm»,
«JTampl  HEOPraHWYECKOW  HBoMOLUM»,  «['€OXpOHOJIOrMYECKass  IIKaiay,
«HauanpHble 3Tanbl OpraHUYecKo 3BOIIONUNY, «CXxema 00pa3oBaHUs HYyKapHOT
nyTéM cuMmOuorenesa», «Cucrema KUBOW mpupoabl», «CTpoeHUE BUPYCA,
«Apomopo3bl  pacteHuid», «PuHHOQUTH), «OIHOKIETOYHBIE BOIOPOCIH,
«MHorokierounsle Bopopociamy», «Mxwm», «lanmopoTHukn», <« 0N0CEMEHHBIE
pactenus», «Opranbl UBETKOBBIX pacTeHUI», «CxeMa pa3BUTHUs 5KUBOTHOT'O MUPay,
«Apomop(}o3bl KUBOTHBIX», «IIpocTeitmne», «KumeunononoctHeiey, «Ilimockue
yepBu», «Unenucronoruey, «PuiOb», «3eMHOBOMHBIE», «lIpecMbIkaronecs»,
«Itnusy, «Miekonuraromuey, «Pa3Burue xKu3HU B apXenuckon spey», «Pa3surue
KA3HA B TMPOTEPO3OUCKON 3pe», «Pa3BuThEe XU3HM B NAJICO30UCKOU 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOMN 3pey», «Pa3BuTHe )XU3HU B KAaWHO30MCKOM 3pen,
«CoBpeMEHHas CUCTEMA OPraHUYECKOT0 MUPay.



OOGopynoBanue: repOapuu pacTeHWd pa3IMYHBIX OTHAEIOB, KOJUJICKIIUH
HACEKOMBIX, BJIAYKHbIE MpenapaTsl )KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIIUN
UTJIOKOKHX, CKEJIEThl MO3BOHOYHBIX dKUBOTHBIX, Uy4€elia IITULL U 3BEPE, KOJJIEKIIUU
OKAMEHEJIOCTEM, TIOJE3HbIX HWCKOIMAEMbIX, MYJSDKHM OpPraHMYECKUX OCTATKOB
OpPraHU3MOB.

BupryanbHas nabopatopHasi padora «MoaenupoBanue onbIToB Musinepa—
HOpu o nzydyennro abMOreHHOro CHHTE3a OPraHNYECKUX COSTMHEHUI B TIEPBUYHON
atMocdepe».

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

IpakTnueckas padora «3ydeHue OCOOEHHOCTEH CTPOCHUS PACTECHHI
Pa3HBIX OTAEIIOBY.

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

Tema 5. IIpoucxoxaeHue 4eJI0BEKa — AaHTPOIOI eHe3

Paznens! u 3anaun anTpononorud. MeToapl aHTPOIIOIOTHH.

CraHoBiieHUE TPEACTABICHUN O TMPOUCXOXKICHUU 4YEIOBEKa. PenuruoszHbie
B0O33peHUsl. COBpEMEHHbIE HAYYHbIE TEOPHUHU.

CxoacTBO YenoBeka ¢ KUBOTHBIMUA. CUCTEMAaTHYECKOE ITOJIOKEHHUE YEIIOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA € JKMBOTHBIMH:  CPaBHUTEIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTHYECKHE, (b13M0JI0r0-0MOXUMHUYECKHE,
noBegeHyeckue. OTanuus 4eloBeKa OT KMBOTHBIX. [IpsMoxXokIeHue U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3zBuTHE TOJOBHOIO MO3ra U BTOPOM CUTHAIBHOU
CHUCTEMBI.

JBrxyire cuibl (PakTopbl) aHTPOIIOreHe3a: OMOJIOrMYeCcKue, COlMaIbHbIC.
CooTtHolieHrne OMOIOTHYECKUX U COIMATBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.

OCHOBHBIE CTaJuM aHTPOIIOreHe3a. PaHHHE 4YeroBEKOOOpa3Hble 00€3bSHBI
(MPOKOHCYJIBI) M PaHHUE TTOHTH/IBI — OOIIUE TIPEAKU YeTOBEKOOOPa3HBIX 00€3bsiH U
JT0JIel. ABCTPAJONUTEKH — ABYHOTHE NMPEAKHU JItoAei. YemoBek yMenbli, MepBbie
W3TOTOBIIEHUA OPYAUM Tpyaa. YenoBek NMpsSAMOXOIAIINN U IEPBBIA BBIXOT JIOIEH 32
npenensl Adpuku. Yenosek reinenb0eprckuii — o0l npegok HeaH 1epTaIbCKOro
YEJIOBEKAa M YEJIOBEKAa pa3yMHOro. YemoBEeK HEaHIEpPTaJbCKUW Kak BUJ JIIOJEH
XOJIOJHOTO KJIMMaTa. YelloBEeK pa3syMHBIA COBPEMEHHOIO THIIA, JIEHUCOBCKUM
YeJIOBEK, OCBOEHME KOHTHHEHTOB 3a mnpenenamu Adpuku. Ilaneoreneruka u
[1aJI€Or€HOMMUKA.

DBOJIOLUST COBPEMEHHOTO 4elnoBeKa. EcTecTBeHHBbI OTOOp B MOIMYJISIUSIX
yenoBeka. MyTanMoHHBIN Tiporiecc U moiaumMopdusm. [lomynsiroHHbIE BOJHBI,
npeiid reHoB, murpaius U «3QQPEeKT OCHOBATENS» B MOIMYJISIUSIX COBPEMEHHOTO
YEJIOBEKA.



Uenoseueckue pacel. [loHdatue o pace. bonbiime pachl: e€BpomneougHas
(eBpasmiickas),  aBcTpajo-HerpoujHasi  (dKBAaTOpHAIbHAs]),  MOHTOJOHUIHAS
(a3uarcko-amepuKaHcKkas). Bpems W myTu pacceleHHsl 4YelloBeKa IO IUIaHETE.
EnuacTtBOo  yenoBewecknx  pac. HayuHas  HECOCTOATENBHOCTH  pacu3Mma.
[Iprcnoco6eHHOCTh YeloBeKa K pa3HbIM  YCJIOBHUSIM OKPYXKAIOIIEH Cpebl.
Bnusnue reorpadudeckoit cpessl U Aperida reHoB Ha MOPQPOTOTHUIO U (PU3NOIIOTHIO
YeJIOBEeKa.

MexaucuuiinHapHable  MeToabl B Qusnueckoil  (OMOIOrHYECKO)
AHTPOIOJIOTUHU.  DBOJIIOLIMOHHAS ~ AHTPONOJIOTUST M TAJE€OAHTPOIOJIOTUs
YEJIOBEYECKUX MNOMYJIAUi. bruoconuanbHble UCCIENOBAaHUSA MPUPOABI YEIIOBEKA.
HccnenoBanre KOIBOTIOMHUH OUOIOTHIECKOTO M COIUATBLHOTO B YEITOBEKE.

JdemoHcTpanumn

[Toprpertser: Y. dapBun, JI. JIuku, A. S. Poruackui, M. M. I'epacumos.

Tabnuiel u cxembl: «MeTObI aHTPOTIOIOTUNY, «[ OJIOBHOW MO3I UEIOBEKaY,
«YenoBekooOpa3Hbie 00e3bsIHB», «CKENeT dYeloBeKa W CKeNleT IIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MBI», «JIBUXKYIIUE CUITBI aHTPONOT€HE3ay, « IBOJIIOIMOHHOE
IpPEBO  4YelOBEKay», <«ABcTpajionuTek», «YemnoBek  ymenslil», «YenoBek
MPAMOXOIAIMNNY, «/leHncoBckuil yenoBek» «Heannepranbip», «KpoMaHbOHIIED,
«Ipenku yenoBekay, «ITanbl 3BOIIOLMU YETOBEKa», «Pachl UeT0BEKay.

OOGopynoBaHue: MYJSDKM — OKaMEHENIOCTeH, TMpeAMETOB  MaTepualibHOM
KYJIbTYpbl TIPEAKOB 4YeENIOBeKa, penpoaykuwu (dororpaduu) KapTuH C
MUGDOJIOTUIECKUMUA U OUOJEHCKUMU CIOKETaMH TPOUCXOXKJICHUS 4YEJIOBEKa,
dboTorpaduu HaxX0A0K MCKOMAEMbIX OCTAaTKOB YEJIOBEKA, CKEJIET YeloBeKa, MOJICIb
yeperna 4elnoBeKa 1 yepera NMMITaH3€, MOJIeNIb KUCTH YE€JIOBEKAa U KUCTH IIIMMITaH3E,
MOJIEJIM TOPCa MPEIKOB YETOBEKa.

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

IIpakTuyeckas padora «/3yyeHre SKOJIOrM4eCKUX aJanTalki 4eT0BEKay.

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

3apoxneHue u pazButhe skonoruu B Tpynax A. 'ymOonbara, K. @. Pynee, H.
A. Cesepuona, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3nensl u 3amaun
sKoJ0ruu. CBs3b KOJIOTUU C APYTUMHU HayKaMHU.

Meroasl skonoruu. lloneBbie HaOmOAEHUS. DKCHEPUMEHTHI B IKOJOTHU:
OpUpOAHbIE W JlabopaTopHble. MoaenupoBaHue B JKOJIOTMM. MOHUTOPUHT
OKpY’Karolen Cpeibl: JIOKAIbHBIN, perHOHAIBHBIN U TJI00ATBHBIH.

3HaueHUEe DOKOJOTMYECKUX 3HAHWUW i1  YeJOBEeKa. KOJIOTMYECKOe
MHPOBO33PEHUE KaK OCHOBA CBSI3€W 4YeloBe4ecTBa ¢ mpupoaor. @opmupoBaHue
AKOJIOTUYECKOM KYJIbTYPbI U AKOJIOTUYECKONW TPAMOTHOCTH HACEJICHUS.



JemoHcTpanumn

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

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

JlaGopaTopHasi pabora «3yueHne METO/I0B AKOJIOTUYECKHUX
VICCIIEIOBAHUI.

Tema 7. Opranu3msl u cpeaa 00MTAHUS

Dkonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH X aencTBus. Knaccudpukarms
AKOJIOTHYECKUX (DaKTOpPOB: aOUOTUYECKHE, OMOTHYECKHUE, aHTpororeHHsie. O0mme
3aKOHOMEPHOCTH ACHCTBHUS dKojormueckux (akropos. [IpaBuno mmanmyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOUOHTHBIE W CTEHOOHWOHTHBIC
OpraHU3MBI.

AlGuotnueckue ¢aktopsl. CBeT Kak nsKkonorudeckuit ¢dakrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOIO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTMUYECKHE TPYIIbI
pPaCTeHMI M JKMBOTHBIX II0 OTHOWIEHWIO K cBeTy. CHrHajgbHas pojib CBETA.
doTonepruoanu3M.

Temneparypa kak skonorudeckuit daxrtop. JleiictBue TemmepaTypsl Ha
opraHus3Mbl. [IOMKWIIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIEC OPTaHU3MBI.

Brnaxnocte kak skonormdeckuit daktop. Ilpucrocobiiennss pacTeHud K
NoJIIep’)KaHui0 BogHOTO OanmaHca. Kmaccudukamusi pacTeHUN MO OTHOIIEHUIO K
Bojzie. [IpucnocoOnenust ;)kUBOTHBIX K U3BMEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUsI OpPraHU3MOB: BOJIHAs, HAa3€MHO-BO3JYIIIHAs, MMOYBEHHAs,
ryOMHHAs ~ TOJMOYBEHHAs, BHyTpUOpraHudMeHHas.  DU3MKO-XUMUYECKUE
0COOEHHOCTH cpefl oOuTanusi opraHnu3MoB. [Iprcrnoco0aeHns opraHu3MoB K KU3HU
B Pa3HbIX cpeaax.

buonornueckne putMbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOYHBIE H
roJu4Hble PUTMBL. [IpUCTIOCOONIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCJIOBHM KU3HMU.

’Kuznennsie popmbl opranuzmoB. [lousarue o xxuzHeHHoM hopme. XKuzHeHHbIe
(GbopMbI pacTeHMil: JepeBbs, KYCTapHHKH, KYCTApHUYKH, MHOTOJIETHHE TpaBBhl,
onHoNeTHHE TpaBbl. JKu3HeHHBIE (OPMBI )KUBOTHBIX: THUIPOOMOHTHI, T€OOMOHTHI,
a’poOrOHTHI. OCOOEHHOCTH CTPOCHHUS U 00pa3a KU3HHU.

buotnueckue pakropsl. Bunbl 6MOTHUECKUX B3aUMOACHCTBUM: KOHKYPEHIIUS,
XUIIIHUYECTBO, cuMOKM03 U ero (opmbl. [lapazutusm, xoomepaiusi, MyTyalausM,
KOMMEHCAIU3M (KBapTUPAHTCTBO, HaXJICOHUYECTBRO). Herpoduueckue
B3auMojielicTBust  (Tommueckue,  Qopudeckue, (pabpuyeckue).  3HaUCHUE



OMOTHYECKUX B3aMMOJCWUCTBUIM JIJIsi CYIIECTBOBAHUS OpPraHU3MOB B Cpefe
obutanus. [IpuHIMI KOHKYPEHTHOI'O UCKITIOUEHHUS.

JdemoHcTpanuu

Tabmuupl 1 cxeMbl: «Okoyorudeckue (akTopb», «CBETOBOM CHEKTP»,
«IKOJIOTUYECKHE TPYIIIBI JKUBOTHBIX IO OTHOLIEHUIO K CBETY», «TErnoKpoBHbIE
KUBOTHBIE», «XOJIOIHOKPOBHBIE JKUBOTHBIE», «DHU3MOIOrMYECKUE aaanTauuu
KUBOTHBIX», «Cpenbl OOWTaHHS OpPraHU3MOB», «DBHOIOrMYECKUE PpPUTMBIY,
«KuznenHnblie popmbl pacTeHuily, « KuzHeHHbIe (HOPMBI )KUBOTHBIX», « IKOCUCTEMA
IIMPOKOJIUCTBEHHOI'O JIECay, «IJKOCUCTEMA XBOMHOro jeca», «llemn nuranus»,
«XUIITHUYECTBOY, «[Tapazutuszm», «KoHKypeHIus», «CumOmo3y,
«KomMMmeHcanuzm».

OOGopynoBaHnue: repOapuu pacTeHUN U JKUBOTHBIX, MPUCIOCOOJEHHBIX K
BIMSIHUIO PAa3JIMYHBIX SKOJIOIMYECKHX (DakTOpoB, repOapuu CBETOIHOOMUBBIX,
TEHENOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUMN, CBETOJIIOOMBBIC, TEHENIOOUBBIE U
TEHEBBIHOCJIMBBIE KOMHATHBIE PACTEHHsI, repOapuu U KOJJIEKIIUU TETIONIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PACTEHUM, Yyyena NTHUIl U 3Bepeil, repdapuun
pacTeHuid, OTHoOcAIMXCs K rurpoduram, kcepopuram, mMe3opuTamM, KOMHATHBIE
pacTeHUs JaHHBIX IPYMI, KOJJIEKIUU XKUBOTHBIX, OOUTAIOIIUX B pPa3HBIX Cpenax,
repbapu M KOJUIEKIIMM pACTEHUHM M IKUBOTHBIX, OOJAJAOMIMX YepTaMu
IPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSIM YCJIOBHH >KU3HHU, TrepOapuu M
KOJIJIEKIIUM PAaCTEHUN M JKUBOTHBIX PA3JIMYHBIX YKU3HEHHBIX (OpM, KOJIEKLIUU
KUBOTHBIX, YYaCTBYIOIIHUX B PA3JINYHBIX OMOTUYECKUX B3aUMOJICHCTBUSX.

JlabopaTopuass pabGora «BbIsiBIeHHE MPUCIOCOOJICHUNH OPraHU3MOB K
BIIMSIHUIO CBETA».

JlaGopaTtopnass palGora «BblsiBIeHHE NPUCIIOCOONEHUNH OpPraHU3MOB K
BJIUSTHUIO TEMIIEPATYPhD».

JlabopaTtopHasi paboTa «AHaTOMUYECKHE OCOOCHHOCTH PACTEHUI M3 Pa3HBIX
MECT OOUTaHUS.

Tema 8. Iko10rusi BUI0B M NOMYJIAMH

OKOJIOTUYECKHE  XapaKTEPUCTUKH  IOIMYJIALMH. [lonynsauma  kak
Ounonornyeckas cucrema. Ponb HEOJHOPOAHOCTU Cpenbl, GPU3HUECKUX OapbepoB U
0COOEHHOCTEN OMOJI0ruu BUIOB B (POPMUPOBAHUU IMPOCTPAHCTBEHHOM CTPYKTYpHI
nomyisiuuid. OCHOBHBIE MOKa3aTeNd MOMYJSLUUU: YHUCIEHHOCTh, IIJIOTHOCTb,
BO3pacTHAasT W TMOJOBasg CTPYKTYpa, POXKAAEMOCTb, IPUPOCT, TEMII pOCTAa,
CMEPTHOCTb, MUTPALIHSL.

OKonoruyeckasl CTpykrypa nomyisanud. OIEHKa 4YMCIEHHOCTH IOIYJISLUU.
JluHamMuKa MonyJasauuu U €€ peryssiuus. buoTudeckuil MOTEHLIHan MOIYJISLUY.
MopenupoBanue JMHAMHUKH NOMYJsAuuU. KprBble poCTa YUCIEHHOCTH IOIYJISALHH.
KpuBble BbDKMBaHUA. Perynsiiys YUCIEHHOCTH MOMYJSLUNA: poiib (PAKTOpOB,



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

[Tonsitue 00 sKonormyeckoil Humie Buaa. MecrooOutanue. MHoromepHas
Mozenb dkonorndeckon Humm Jx.M. XatumHcona. Pa3zmepsl skosormueckon
Huiy. [loTeHuuanbHas U peanru3oBaHHAs HUILIH.

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

3aKOHOMEpPHOCTH TMOBEAEHUS M MHUrpAlMil KUBOTHBIX. buonoruueckue
MHBA3UU YyKEPOIHBIX BUIOB.

JdemMoHcTpanuu

[Toptper: k. . XaTtunHCOH.

Tabmuupl M cxembl: «ODKOJOTMYECKUE XapaKTEPUCTUKU MOMYJSLUN,
«IIpocTpaHCTBEHHass  CTpyKTypa mnomyisiqum», «Bo3pacTHele  nupaMujibl
nonyaanun», «CKOpPOCTb  3aCElIEHUs] IMOBEPXHOCTH 3€MJIM  PA3JIUYHBIMU
opranuzMaMm», «Mogenb s3kosorndeckort Hummu Jlx. M. Xatunaconay.

OG6opynoBaHue: repOapuu pacTEHUM, KOJIJIEKIIUU KUBOTHBIX.

JlabopatopHuas padora «[IpucrnocoOneHusi CEMsIH paCTEeHHUM K pacCeIeHUIO.

Tema 9. Iko10rus cO00IECTB. IKOJOTHYECKHE CUCTEMBbI.

CooOmectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBsi3u Mexay
OpraHu3MaMu B OHOLEHO3€.

Okocuctema Kak oTkpbiTas cucrema (A. JIx. Tencnu). OyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B JKOCHCTEME: MPOJYLEHThl, KOHCYMEHTBI, PEIyLCHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u ceru. AOUOTHYECKHE OJOKHU
skocucteM. [1ouBsl 1 Wbl B 3KOcucTeMax. KpyroBopoT BelecTB U MOTOK SHEPTUU
B OKOCHCTEME.

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

Junamuxa sxkocucmem. Kamacmpoguueckue nepecmpouxu. DPuyxmyayuu.
HamnpaBnennbsie 3aKOHOMEpHBIE CMEHBI COOOIIECTB — cykieccuu. [lepBuunbie U
BTOPUYHBIE CYKLIECCMM W WX [PUYUHBL. AHTPOIOr€HHbIE BO3JEHCTBHUA Ha
cykueccuu. KnumakcHoe coobuiectBo. buopaznooOpasue u moHOTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYUBOCTH COOOILIECTB.

[IpupoaHble 3KOCUCTEMBL. JKOCUCHEMbL 03€P U peK. DKocucmemvl MOpeu U
oxeanog. Ixocucmemvl MyHOp, 1€CO8, Cmeneu, nyCmbitb.

AHTpPOINIOTEHHBIE JKOCUCTEMBI. ArposkocucTema. ArponeHo3. Pasmnuns
MEXy aHTPOIIOI€HHBIMU U IPUPOIHBIMHU 3KOCUCTEMAMM.

VYpOoskocuctembl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
dnopa u dayna. CunanTponmzaiusi Topojckoil QayHbl. buomorudeckoe wu
XO035IUCTBEHHOE 3HaYEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBHUI OPraHU3MOB B
aKocucTeMax. Ponb Kackaonozo 3gghekma u 8udo8-30uhukamopos (Kiouesvix
6U008) 6 pyHKYUOHUposaHuu dxocucmem. IlepeHOC PHEPTUU U BEIIECTB MEXKIY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOIMYJISIUI U SKOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3/ICHCTBUH.

Mexarnuzmvl 6030eticmaus 3a2ps3HeHUll PA3HbIX MUNO08 HA CYOOP2AHUZMEHHOM,
OpP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VPOBHAX,  OCHOGbL
9KON02UYECKO20 HOPMUPOBAHUSL AHMPONOSEHHO20 6030elicmaus. MeTomonorus
MOHHMTOPHHTA €CTECTBEHHBIX U aHTPOIOTCHHBIX SKOCHCTEM.

JdemMoHcTpanuu
[Toptper: A. JIx. Tencnu.
Tabmumet u cxembl:  «CTpykTypa  OUOIEHO3a», «IKocucrema

MIMPOKOJIMCTBEHHOTO JIecay, «DKOCUCTEMa XBOMHOTO Jiecay, «DyHKIIMOHAIbHbIE
TPYIIIBI OPraHU3MOB B SKOcHUcTeMe», «KpyroBopoT BelecTB B 3kocuctemey, «llenu
nuTaHus (MacTOWIHAs, JETpPUTHAs)», «DKOJOTHYECKas MHUpaMHUaa YHCE,
«QKOoNornyYecKasl mupamuaa OMoMacch», «IKOJIOruueckas MupaMuia YHEPTUNY,
«O0pazoBanue 6onotay, «IlepBuunas cykueccus», «BoccraHoBieHue jeca mocie
nokapay, «JKOCUCTEMa 03epay, «ATrpoieHo3», «KpyroBopoT BelIeCTB U IMOTOK
SHEPTUH B arporeHosey, «lIpumepsr ypboskocucTem».

OG6opynoBaHue: repOapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Yydena NTUIl U
3Bepeil, repOapuu KyIbTYpPHBIX U TUKOPACTYIUX PACTEHUI, aKBAPUYM KaK MOJIETh
9KOCUCTEMBI.

IIpakTnyeckas padora «3ydyeHue u onucanue ypo03KOCHCTEMBI».

JlabopaTopHass paGora «l3yueHune pazHOOOpa3us MEIKUX IOYBEHHBIX
YJICHUCTOHOTUX B PA3HBIX IKOCUCTEMAX).

IKCKypeusi «DKCKYpCHsl B TUIIMYHBIN OMoreorieHo3 (B AyOpaBy, Oepe3HSK,
€JIbHUK, Ha CyXO/0JbHBIN WX MMOMMEHHBIN JYT, 03€p0, O0I0TO)».

IKCKypeHusi «IDKCKYypCHsl B arposKocucTeMy (Ha IoJie WIM B TEIUIUYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riodaabpHas IKoCHCTEMA

buocdpepa — oOmiennanerapHas o0ojiouka 3eMiiM, TAE€ CYIIECTBYET WU
CyIlleCTBOBaJa kKU3Hb. PazBuTue npeacraBieHuii o ouocdepe B Tpyaax . 3rocca.
VYuenue B. U. Bepuanckoro o 6mochepe. Obmactu 6mocheps! u e€ cocran. JKupoe
BELIECTBO OHOC(hEphl U €ro PyHKIUY.

3aKOHOMEpPHOCTH cyliecTBoBaHusl Onocdepbl. OcobeHHOCTH OHMocdepsl Kak
ri100anbHOM dKocHCcTeMBl. JluHaMuueckoe paBHoBecue B Ouocdepe. KpyroBoporsl
BEIIECTB U OMOT€OXUMUYECKHE IIUKIIBI (YIiiepoa, a30ota). PUTMUYHOCTD SIBJICHHM B
ouocdepe.



3oHanbHOCTH Onochepsl. [TousaTue o 6uome. OCHOBHBIE OMOMBI CYIIIH: TYHPA,
XBOMHBIE Jieca, CMEIIaHHbIE M IIMPOKOJHCTBEHHBIE Jieca, CTENH, CaBaHHBI,
MyCTBIHU, TPOITMYECKHE JIECA, BBICOKOTOphs. KiimMar, pacTUTENbHBIN U KUBOTHBIN
MUp OMOMOB CyIIU.

Crpykrypa U QYHKIIMS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIINAIA U
ouocdepHbIX QPYHKIUH.

JdeMoHCcTpanuu

[Toptpetsl: B. 1. Bepraackui, J. 3rocc.

Tabmunpl u cxembl: «['eochepnr 3emnu», «KpyroBopoT azora B MPUPOAEH,
«KpyroBopor yrinepoga B mpupone», «KpyroBopor kuciopoga B MpUPOIE»,
«KpyroBopot BoJbI B mpupojae», «OcHOBHbIE OMOMBI cyminy, «Knumaruueckue
nosica 3emnm», «Tynapay», «Tairay, «Cmemannbiid jiecy, «IIIUpOKOINCTBEHHBIN
necy, «Crenpy», «CaBanHay, «llycTbiHay, « Tponnueckuii gecy.

OO6opynoBanue: repbapun pacTeHHUI pa3HbIX OMOMOB, KOJUIEKITUHN KUBOTHBIX.

Tema 11. YesioBek M OKpyKa0OIIas cpeaa

OKOJIOTUYECKHE KPU3UCHI M HMX NPHUYAHBL. BoO3neiCcTBUE YEIOBEKa Ha
ouocdepy. 3arps3HeHne BO3AyIIHOM cpenbl. OxpaHa BO3yxa. 3arpsa3HEeHUE BOJHOM
cpenbl. OxpaHa BOAHBIX pecypcoB. PaspymieHune mouBbl. OXpaHa MOYBEHHBIX
pecypcoB. M3meHenue kinmara.

AHTpPONIOTEHHOE BO3JIEMCTBHE HA PACTUTEIBHBIM U )KMBOTHBIN Mup. OXpaHa
PaCTUTENBHOTO U >KUBOTHOrO Mupa. OCHOBHBIE NPUHLMIBI OXPaHbl IPHUPOIBI.
Kpacubie xkHurun. Ocob0o oxpaHsemble mnpupognbie Tepputopun (OOIIT).
Boranndeckue caipl ¥ 300J10THYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOMYMBOIO DPA3BUTHUSL UYEJIOBEUECTBA W MPUPOJIBI.
PanvonanbHOe  MPUPONONONB30BAaHME M COXpAaHEHHE  OMOJIOTHYECKOTO
pazHooOpasust 3emian. OOmMeE 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJIOTHYSCKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €ro0 BEPOATHBIE MOCIIEICTBUS.

Pa3zButne METOIOB MOHUTOPUHIA pAa3BUTHS  OMACHBIX TEXHOIEHHBIX
npoueccoB. Cucmemuvie ucciedo8aHus nepexooa K pecypcocoepezaroujeii u
KOHKYPEeHmMOCnocoonot snepeemuke. buonoeuueckoe pasnooobpasue u 6uopecypcani.
Hayuonanvuvie ungopmayuonnvie cucmemsol, obecneuusarowjue O00CmMyn K
ungopmayuu nO  COCMOAHUIO OMOENbHbIX 6U008 U 3Kkocucmem. (OcHoOBb
aKopeadburumayuu Kocucmem U Ccnocooos 060pvoOLl ¢ OUONOBPENHCOCHUSMUL.
Pexoncmpykyus mopckux u HazemHblx 3KOCUCTEM.

JdemoHcTpanuu

Tabnu1iel u cxembl: «3arpsizHeHue arMochepbi», «3arps3HeHue ruapochepb,
«3arpssHenue nouBb», «llapaukoBsiii a3 dexT», «Ocodo oxpaHsieMble TPUPOIHBIE
TeppUTOpUn», «Mojienu ynpaBiasieMoro Mupay.



OGopynoBanue: (ororpaduu oxpaHsEeMbIX pacCTEeHHM U >KUBOTHBIX KpacHou
kHuru Poccuiickoit @enepanuu, KpacHol KHUTH peruoHa.



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

JIMUHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBimuBaeT TpeOOBaHMS K pe3ylbTaTaM OCBOCHUS
00yJaromMMUMHUCS TPOrpaMM CpeaHero oO0Imero oOpa3oBaHUsS: JIMYHOCTHEIC,
METaInpeMETHbIEC U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOrPaMMBbI IO OUOJIOTUH
BBIJICJICHBI CJIEAYIONIUE COCTABIIAIONIME: OCO3HAHUE O0YUYaIOIIUMUCS POCCHICKOM
rPaXIAaHCKON MIEHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSATEIbHOCTH
U CAMOONPENEIEHUI0, Haiuuyue momusayuu K OOy4EHUIO  OHOJIOTHUH,
yenenanpaeieHnoe 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, MPUCYIIUMHU CHUCTEME
OMOJIOTUYECKOro 00pa30BaHusl, HAIUYUE NPABOCOZHAHUS FKOIOTMUECKOU KYJIbTYPHI,
CHOCOOHOCMU cMAasumMb TIENA U CTPOUTD KU3HEHHBIC TUTAHBI.

JIM4HOCTHBIEC PE3YIIBTATHl OCBOCHUS ITPOTPAMMBI 110 OMOJIOTHH IOCTUTAIOTCS B
€IUHCTBE Y4YEOHOM M BOCHHUTATEIBHOM JIESITEIBHOCTH B COOTBETCTBUH C
TPAIUIIMOHHBIMU POCCUMCKUMH COIUOKYJIBTYPHBIMHU, UCTOPUUECKUMU U JTyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE MpaBWIAMU U HOpPMaMH
TIOBEICHUSI W CIIOCOOCTBYIOT TIPOI[ECCaM CaMOITO3HAHMSI, CAMOBOCIIMTAHHS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA 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
OKPYKAIOIIEN CpENE.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHMS yueOHoro mpenMera «buomorus»
JIOJIKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTH 00YUYaOIIUXCSl PYKOBOJICTBOBATHCS
chOopMUPOBAHHOW BHYTPEHHEH MO3ULUEN JHUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXJICHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IEHHOCTSIM POCCHICKOTrO O0OIEeCTBa, PACIIMPEHUE KU3HEHHOTO
OMbITa U OMbITA JAEATEILHOCTUA B MPOILIECCE pean3allii OCHOBHBIX HaIpPaBICHUN
BOCIIUTATENIbHOU JIEATEIbHOCTH, B TOM YHCJI€ B YaCTH:

1) rpa:ka1aHCKOTro BOCITUTAHUS:

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3ULIMUA 00YUaIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCUMCKOro OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00513aHHOCTEH, YBAXKEHHE 3aKOHA
Y TIPaBOIOPSIIKA;



TOTOBHOCTb K COBMECTHOM TBOPUYECKOMN JIEATEIILHOCTH TIPU CO3aHUU YIECOHBIX
IPOEKTOB, pEIICHUH Yy4eOHBIX U T[I03HABATENIbHBIX 3a/a4, BBIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHHE YUYUTHIBATh B CBOHMX JEHCTBHUSIX HEOOXOAMMOCTb KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIIOJEH C Pa3HbIMU YOSXKICHUSIMHU, KYyJIbTYPHBIMU LIEHHOCTSIMU U
COIIMAIbHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TIPOIIECCE COBMECTHOI'O BBIMOIHEHUS
y4eOHBIX, TO3HABATEIbHBIX M HCCIENOBATEIbCKUX 3a7a4, YBAXKHUTEIbHOIO
OTHOILIEHHS K MHEHUIO OIIMOHEHTOB MpH OOCYXIEHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOT0 COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESATENbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMSA

c(hopMHUPOBAHHOCTH POCCUHUCKOM IpakIaHCKON UASHTUYHOCTH, IATPUOTHU3MA,
YBaXXCHUSI K CBOEMY HapOJly, YyBCTBa OTBETCTBEHHOCTH rnepei PoauHol, ropoctu
3a CBOM Kpail, cBO0O PoauHy, CBOM $I3bIK M KYJBTYpYy, MPOIUIOE W HACTOSLIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIECHUE K MPUPOHOMY HACIIEIUIO U MaMSITHUKAM MPUPOIbI,
TOCTHXEHUsIM Poccuu B Hayke, MICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUICKUX Y4YEHBIX B CTAHOBJIEHUE U
pa3BuTHE OWONOTWH, TOHMMAHUS 3HAYCHHUS OWOJOTHU B TO3HAHWH 3aKOHOB
IPUPO/IBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTr0 0OOIIeCTBA;

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

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUMCKOrO HAPO/Ia;

c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHMSI;

CIIOCOOHOCTh OIICHMBATh CHUTYAallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JTMYHOTO BKJIAJ]a B MOCTPOCHUE YCTOMUUBOTO Oy IyIIIEro;

OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POJIMTEIISIM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPHHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaguuusaMHu HapooB Poccnu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOILIEHHWE K MHpPY, BKIIOYas ACTETHKY ObITa, Hay4HOrO M
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIIICHHUI;

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



TOTOBHOCTh K CAMOBBIPOKEHUIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMJICHUE
MPOSIBISATH KAYECTBA TBOPUYECKOU JINUHOCTH;

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

MOHUMAHME U peaau3alius 3J0poBOro u 0€30MacHOro oopasa Ku3HH (310pOBOE
nUTaHue, COOJI0IEHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCHUPOBAHHBIN PEXKUM
3aHATUM W OTHABIXa, peryispHas (Qu3nyeckas aKTUBHOCTH), OEPEKHOrO,
OTBETCTBEHHOT'O U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3UUECKOMY U
TICUXUYECKOMY 3/I0POBBIO;

NOHUMAHHE 1EHHOCTH MNPaBWJI HWHIUBUAYAIBHOTO U  KOJJIEKTUBHOI'O
0€30MacHOr0 MOBEICHUS B CUTYAIUSX, YIPOXKAIOIIUX 370POBBIO U JKU3HU JIFO/ICH;

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

6) TPy10BOr0 BOCIUTAHMS:

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

TOTOBHOCTh K AKTUBHOM NESITEIHHOCTH TEXHOJOTMYECKOW M COIMaIbHOMN
HAIPABJIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSTEIHHO
BBITIOJIHATH TaKy0 AESTEIbHOCTD;

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

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHMIO W CaMOOOpa30BaHUIO Ha
MPOTSI)KEHUU BCEHN KU3HU,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

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

MOBBIIICHUE YPOBHS JKOJIOTUYECKON KyJNbTYphl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHUS TMOCTYNKOB M OLEHKM UX BO3MOXHBIX TOCIEACTBUN IS
OKpY’KarOUIEN Cpebl;

OCO3HAaHHE TJI00aTBHOTO XapaKTepa IKOJOTHMYECKUX MpoOjIeM U MyTed uX
pernieHus;

CIIOCOOHOCTbH UCIOJIb30BaTh MPUOOpETaEMbIe TPU U3YUEHUN OMOJIOT UM 3HAHUS
U yMEHUS TpU  pEIIeHHH TMpoOJieM, CBSI3aHHBIX C  PAIMOHAJIBHBIM
IPUPOJIONOJIIb30BAHUEM  (COONIOJICHHE  TpaBUJl  TOBEACHUS B MNPUPOJIE,
HAIIPaBJICHHBIX HA COXPAHEHUE PABHOBECUSI B DJKOCHUCTEMAaX, OXpaHy BHJIOB,
IKOCHUCTEM, OHochephl);

AKTUBHOE HEMPUSITHE IEUCTBU, MPUHOCIIIUX BPE] OKPYKAIOIIEH TPUPOTHON
cpele, yMEHHE MPOTHO3UPOBATh HEOJIATONPUSTHBIE YKOJIOTUYECKUE TOCIEICTBHS
MPEANPUHUMAEMBIX JIEUCTBUU U ITPEIOTBPAILATH UX;



HAJIUYHME PAa3BUTOrO SKOJOTMUECKOTO MBIIUICHUS, IKOJIOTHYECKON KYJIbTYPHI,
OTIbITa TSI TENbHOCTU HKOJIOTUYECKOM HAIPABJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCSI UMHU B IO3HABATEIIbHOM, KOMMYHUKAaTUBHOM M COLMAJIBHOMN
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOUN JEATEIbHOCTH HKOJIOTHUECKOMN
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO Ha JUAJore
KYJbTYp, CIOCOOCTBYIOIIET0 OCO3HAHHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEpPIIECHCTBOBAHUE SI3BIKOBOM M YWTATEIbCKON KYJIbTYpPhl KaK CpEICTBA
B3aUMOJIEHCTBUS MEXAY JIOJAbMU U MTO3HAHUS MUPA;

NOHUMaHHE crnenudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUS e poJiu B
(GbopMHUPOBAaHUU PALMOHAIBHOIO HAYYHOT'O MBIIUIEHUS, CO3JaHUU 1IETOCTHOrO
Npe/ICTaBlIeHUss 00 OKpY)KAIOIIeM MHpE KaK O €IMHCTBE IMPHUPOJbI, YeJIOBEKa U
o0IecTBa, B IMO3HAHWHM TPHUPOMAHBIX 3aKOHOMEPHOCTEH W PEIICHHH MpoOIeM
COXpaHEHUS TPUPOJTHOT'O PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHMU JJII COBPEMEHHOW ITMBUJIU3AIINMU:
oOecrieyeHus: HOBOI'O YPOBHS pPAa3BUTHUA MEAUIIMHBI, CO3JaHHE TMEPCTIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh pPECypcHbIE NPOOJEMBbI  Pa3BUTHS
YeJIOBEYECTBA, MOUCKA MYTEeW BhIXOJa U3 TI100ATBHBIX SKOJOTHUYECKUX MPOOIeM U
o0OecrieyeHusi  Mmepexojla K  YCTOMYUBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
UCTIOJIb30BAHUIO TPUPOJHBIX PECYpCcOB M (POPMUPOBAHUIO HOBBIX CTAHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUU OHMOJOTMYECKHUX 3HAHUU B IENSIX
MOBBIILIEHU OO0IIeN KyJIbTYpbl, €CTECTBEHHO-HAy4YHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAILHOW TPAMOTHOCTU OOydarommxcs, GopMupyeMoi
IpU U3yYEHUU OMOJIOTHH;

NOHMMAaHUE CYIIHOCTH METOJOB MO3HAHMSI, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH UCIOJIb30BaTh TMOJy4yaeMble 3HaHHUS [JIs aHalu3a |
OOBSCHEHUS SIBJICHUI OKPYXAIOIIEr0 MUpa U MPOUCXOJAIIUX B HEM HU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOUCHHSI HAa OCHOBE HAay4yHBIX (DaKToB U
UMEIOIIUXCS JaHHBIX C IeJIbI0 TIOTYYEeHUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENIbHO HCMOIb30BaTh OMOJIOTUYECKUE 3HAHUS IS
penieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHUE IIEHHOCTH HAY4YHOW AESTEIbHOCTH, TOTOBHOCTb OCYIIECTBIISTH
MPOEKTHYIO U UCCIEA0BATENIbCKYIO ACSITEIbHOCTh MHIUBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa3OBaHUIO |
caM000pa30BaHNI0, K AKTUBHOMY TOJTYYEHHUIO HOBBIX 3HAHUW TO OHWOJOTHU B
COOTBETCTBHH C KM3HCHHBIMH MOTPEOHOCTSIMH.



METAINIPEAMETHBIE PE3YJIBTATDI

MeranpenMeTHbie pe3ysibTaThl OCBOCHUSI y4eOHOro mpeaMera «buomaorusy
BKJIIOYAIOT: 3HAYuMble M1 (OPMUPOBAHMS MHUPOBO33PEHUS OOYUYaAIOITUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIEHAYYHbIE TMOHSITHUS, OTpakKaroIIe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeNU(UKy METOJO0B TO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, PHEPTHUs, SIBICHHUE, MPOIIECC,
CHUCTeMa, Hay4HbIA (paKT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
uccleloBaHre, HA0II0IeHNE, U3MEPEHHE, IKCIIEPUMEHT U APYTUE); YHUBEPCATbHbIE
yueOHbIC JCHCTBUS (IIO3HABATENIbHBIC, KOMMYHUKATHUBHBIC, PETYJSITUBHBIC),
ob0ecneunBaromme GopMupoBaHue PYHKIMOHAIBHOW IPaMOTHOCTH U COIMATIBLHOU
KOMIIETEHIIMM  OOYyYaloIUXCs; CHOCOOHOCTh  OOyYaromIuMxcs HUCIOJIb30BaTh
OCBOEHHBIE MEXKIUCIIUIUIMHAPHBIE, MUPOBO33PEHYECKHUE 3HAHUS U YHUBEPCAJIbHbIC
y4eOHbI€ JEUCTBUS B IO3HABATEILHOW U COLIMAJIBHOM MPAKTHUKE.

B pesynbrate uzydueHus OMONOrMU Ha YPOBHE CpPEAHEro 00111ero o0pa3oBaHus
y oOyvatonierocss OyayT cpoOpMHUpPOBaHbl TO3HABATENbHbIE YHUBEPCAIbHBIC
yueOHbIC JCHCTBUSA, KOMMYHHKATHBHBIC YHUBEpCAJIbHbIE Yy4eOHBIC JCHCTBUS,
peryJaTUBHBIC YHUBEpCAIbHbIC YUeOHbIC NEUCTBUS, COBMECTHAS AEATEIbHOCTD.

MeranpenMeTHble pe3yJbTaThl OCBOCHHS IPOTrpaMMbl CpPEIHEro OOIIero
00pa30BaHus IOJKHBI OTPaXKaTh:

OBaanenne YHUBeEpPCAJIbLHBIMU yueOHbIMU NMO3HABATEIbLHBIMU
ACCTBUAMM:

1) 6azoBble JJOrHYECKHE TeiiCTBUSI:

CaMOCTOSATENTLHO  (QOPMYJNIMpPOBAaTh W AKTyaJlIM3UpOBaTh  MpoOIieMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOCHUM 3HAHUWA MPUEMBI JIOTUYECKOTO MBbIIIICHUS
(aHayn3a, CUHTE3a, CpaBHEHUS, Ki1acCupUKaIu, 0000IIeHUS ), PACKPHIBATH CMBICI
OMOJOTUYECKUX TOHATUM (BBIAETATH WX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATH
CBSI3U C IPYTUMH MOHSITUSIMH );

OMpENEeNsATh 1LeNU JAeITEIbHOCTH, 3aJaBasi MHapameTpbl U KPUTEPUU HX
JTOCTUXKEHHUS, COOTHOCUTH PE3YJIbTATHI ACSITEIbHOCTH C MOCTABICHHBIMHU LIETSIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS ISl OOBsICHEHUSI (DAKTOB U SIBJICHUI
YKWBOU IPUPOJIBI;

CTPOUTH JIOTMUECKUE PACCYXICHUS (MHIYKTUBHbBIC, JCNYKTHUBHBIC, IIO
AQHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTH U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSX, (DOPMYJIUPOBATH BHIBOJIbI M 3aKIIOUCHUS;

NPUMEHATH CXEMHO-MOJIEIbHBIE CPEJICTBA ISl PECTABIICHUS CYIIECTBEHHBIX
CBSI3e U OTHOIICHUH B U3y4yaeMbIX OHOJOTMYECKUX OOBEKTax, a TakKe
NPOTUBOPEUYU PA3HOTO pO/A, BBISBIECHHBIX B PAa3IMYHBIX WHGOPMAIMOHHBIX
UCTOYHUKAX;



pa3pabaThiBaTh IUIaH pEIICHUs MPOOJIeMbl C YUYETOM aHallh3a HMMEIOIIUXCS
MaTepUalIbHbIX U HEMAaTepUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B I€ATEIBbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIIHTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIIEACTBUMN 1EATEIbHOCTH;

KOOPJMHUPOBATH U BBITIOJIIHATH Pa0OTY B YCIOBUSX PEAIbHOr0, BUPTYaIbHOI O
Y KOMOMHUPOBAHHOT' O B3aUMOJIEUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHNUHN KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIIeI0BATEIbCKUE 1eHCTBHSA:

BJIa/IETh HABbIKAMH Y4E€OHO-UCCIEA0BATENbCKON U IPOESKTHON JIEATENbHOCTH,
HaBbIKAMU  pa3pelieHus npodjieM, CHOCOOHOCTbIO M TOTOBHOCTBHIO K
CaMOCTOSITETILHOMY IOMCKY METO/I0B PELIEHUS] IPAKTUYECKUX 3a]a4, [IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCMOJIb30BaTh PAa3JMUYHbIE BHUIbI JAESITEIBHOCTH 110 IOJYYEHHUIO HOBOI'O
3HAaHUS, €ro HUHTEpIpeTaluy, MNPeoOpa3OBaHUIO M TNPUMEHEHUI0 B Y4eOHBIX
CUTYaIUsIX, B TOM YHUCIIE TIPHU CO3J]aHUH YUEOHBIX M COI[HAIbHBIX MTPOEKTOB;

(opMHUpOBATh HAYYHBIN THUI MBILUIEHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHUEM,
KJIIOYEBBIMU OHATUSAMHU U METOAAMU;

CTaBUTh W (HOpMyIupoBaTh COOCTBEHHBIE 3aJadyd B 00Opa30BaTEIbLHOM
JEATENbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBJISITh [IPUYMHHO-CJIEJACTBEHHBIE CBSI3M U aKTyallM3MpOBaTh 3ajauy,
BBIJIBUTaTh TMIIOTE3Y €€ PelleHus], HAXOAUTh apTyMEHThI JJIs1 I0Ka3aTelnbCTBA CBOMX
yTBEpXKICHUH, 3a]1aBaTh apaMeTPbl U KPUTEPUU PELICHUS;

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

JaBaTh OLEHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIH OIBIT;

OCYILECTBIIAThH IEJICHANIPABICHHBIN TOUCK TMEepeHoca CPEeACTB M CHOCO00B
JEeUCTBUSI B IPO(PECCUOHAIBHYIO CPENY;

YMEThb IEPEHOCUTh 3HAHUS B IO3HABATEIbHYIO M HPAKTHUECKYIO O00JacTH
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTel;

BBIIBUTaTh HOBBIE WJEH, MpEAJaraTb OPUTMHAJIBHBIE MOAXOMABI M pELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, TOMYCKAIOIINE AIbTEPHATUBHbIE PELICHMUS.

3) pa6ora ¢ napopmanmeii:

OPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHKAX MH(pOpMaUu (TEKCTE y4eOHOro
nocoOus, Hay4yHO-TIONYJSAPHOW JIUTEpaType, OHOJIOrMYECKUX CJOBApSAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHaIU3UpPOBATh
UH(POPMAIUIO Pa3IUYHBIX BUAOB U (POPM Mpe/cTaBICHUs], KPUTHUECKHU OLIEHUBAThH
€€ I0CTOBEPHOCTh U HEMTPOTUBOPEUNBOCTH;



(dbopMyIMpOBaTh 3alpOChl U MPUMEHSTh PA3IUYHBIE METObI MPHU TOUCKE U
orbope Ouonornueckort mHMOpPMaALMKM, HEOOXOIUMOM Il BHITTOJHEHUS Y4EOHBIX
3ajay;

OpUOOPETATh OMNBIT HCIOIb30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIb30BAHUS PA3IMYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpaTh  ONTUMaNbHYIO  (OpMY  TNpEACTaBICHUS
Onoaornyeckor HHpopMaluu (CXembl, rpaduKH, TuarpaMMbl, TAOIUIbI, PUCYHKH U
Apyroe);

UCMOJb30BaTh HAay4yHbIH S3BIK B KadecTBE CpeAcTBa Mpu pabore ¢
Owonornyeckor wWHPOPMAIMEH: TPUMEHSATh XHMHUYECKue, (Qusndeckue u
MaTeMaTUYECKHUE 3HAKKM U CUMBOJIBL, (DOpMysbl, aOOpeBHATYpY, HOMEHKIATYpY,
UCIIONIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CMMBOJHUYECKHE  CpEACTBA
HATJISTHOCTH;

BJaJeTh  HABbIKAMU  DPACMO3HABaHUS W 3allUThl  HUH(OpMALUH,
UH(POPMAIIMOHHON 0€30MacHOCTH JTUYHOCTH.

OgyaeHNe YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU J1eCTBUSIMM:

1) o6menmue:

OCYULIECTBJISTh KOMMYHUKALIMK BO BCEX c(hepax >KM3HU, aKTUBHO Yy4aCTBOBATh
B JAMAJIOTe€ WIM JUCKYCCHUU IO CYIIECTBY OOCYXIaeMoW TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKICHHUS OTHOCUTEIHHO BBIMOJIHEHUS MpeajiaraeMoi
3a/1a4y, YYUTBIBATh MHTEPECHl U COrJACOBAHHOCTH IMO3ZHMIMI JPYIUX YYACTHUKOB
JManora Win JUCKYCCUH);

pacno3HaBaTh HeBepOaJbHbIE CpEACTBA OOIIECHUS, IOHUMATh 3HAYEHHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHHUS KOH(JIUKTHBIX CUTYyalUH,
YMETbh CMATYaTh KOH(QIMKTHI U BECTH MEPETOBOPHI;

BJAJETh PA3JIMYHBIMU CIIOCOOaMM OOUIEHUS U B3aHUMOJECHCTBHS, NOHMMATh
HaAMEPEHUs JIPYruX JIOJEH, MPOSIBIATh YBAXKUTEILHOE OTHOUIEHUE K COOECETHUKY
U B KOppeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJNICTB.

2) coBMeCTHAs eITeJIbHOCTh:

MOHUMATh M HCIOIH30BATh MPEUMYIECTBA KOMAaHIHON M WHIUBHUIYAJIbHOM
paboThI MpU PEIICHUH OMOJIOrMYECKOM MPOoOIeMbl, 000OCHOBBIBATH HEOOXOAUMOCTh
OPUMEHEHUS TPYNIOBBIX ()OPM B3aUMOACHCTBUS NIPU PELIEHUN y4eOHOM 3a1a4u;

BBIOMpATh TEMATUKYy M METOJIbI COBMECTHBIX JIEUCTBHM C Y4y€TOM OOIIUX
MUHTEPECOB U BO3MOYKHOCTEMN Ka)/10T0 YieHa KOJIJIEKTHBA;

OpUHUMATh LEIM  COBMECTHOW  JEATENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUA II0 €€ IOCTMIKEHUIO: COCTABJIATH IUIAH JCHUCTBUM,



pacupenensTh poiv € YYETOM MHEHUHW YYaCTHUKOB, OOCYXKIAaTh pE3yJbTaThl
COBMECTHOI paboTHlI;

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

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

OCYLIECTBJISTh IO3UTHBHOE CTPATETMYECKOE ITOBEJECHUE B Pa3IUYHBIX
CUTYaLMSIX, TPOSABIISTH TBOPYECTBO U BOOOpaKE€HUE, ObITh MHULIUATUBHBIM.

OBJy1aJieHNE YHMBEPCAJIbHBIMH PeryJIsTHBHBIMH 1eCTBUAMMU:

1) camoopranu3anusi:

UCTOIb30BaTh OMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MPOOJEeM M HX
pElIeHMs] B )KM3HEHHBIX U YYEOHBIX CUTYalUsX;

BbIOMpaTh Ha OCHOBE OHMOJOTMYECKMX 3HAHWM IIEJEBbIE M CMBICIOBbBIE
YCTAaHOBKHU B CBOMX JCHCTBHAX M NOCTYIIKAX MO OTHOIICHWIO K XUBOW IPUPOJIE,
CBOEMY 3JI0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOSITEJIBHO OCYLIECTBIIATH IO3HABATEIBHYIO JIESITENBHOCTD, BBISBIATH
npoOJeMbl, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/1a4yd B 00pa30BaTEIbHOMN
NEATENBHOCTH U KU3HEHHBIX CUTYalUsX;

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

JaBaTh OLICHKY HOBBIM CUTYyalLUsIM;

pacIMpATh paMKH Y4€OHOI0 IPeAMETa HA OCHOBE JIMYHBIX MPEAIIOYTEHUN;

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

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO LIMPOKOH HpyAULIMH B
pa3HBIX O0JIACTAX 3HAHWM, TOCTOSHHO TOBBIIIATH CBOM 00pa3OBaTENbHBIN H
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYAaIMsIM, BHOCUTb KOPPEKTUBBI B JIEATEILHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BJA/JE€Th  HABbIKAMU  IIO3HABaTEJIbHOM  pediaexkcuu Kak  OCO3HaHUsA
COBEPINAEMBIX JIEUCTBHM M MBICIUTENBHBIX IPOLECCOB, HX PE3yJbTaTOB U
OCHOBAHMI, UCIOJB30BaTh MPUEMBI PEPIIEKCUU NJis OLUEHKH CUTYyallu, BbIOOpa
BEPHOTr'O PEUICHUS;

YMETh OLICHUBAaTh PUCKUM W CBOEBPEMEHHO IIPUHUMATh PEIIEHUS IO HX
CHI)KEHMUIO;

OPUHUMAaTh MOTHBBI W apryMEHTBhl JPYIMX I@pU AaHAIN3E pPE3yJIbTaTOB
NEATENbHOCTH;



3) npunsiTHe ceds U APYrUX:
NPUHUMATH ce0sl, IOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;
IIPUHUMATh MOTHMBBI M AapryMEHTBl JPYIMX IPU AaHAIU3E PE3YIbTAaTOB
NEATEIBbHOCTH;
OpU3HABaTh CBOE MPAaBO U MPABO APYIHX HA OLIUOKH;
pa3BUBATH CIIOCOOHOCTh IOHUMATh MUP C TO3UIMH JIPYroro 4eaoBeKa.
HNPEIMETHBIE PE3YJIBTATBI

[IpeameTHble pe3yNbTaThl OCBOCHHS COJEpKAHHS Y4yeOHOro mpeaMera
«buonorusi» Ha yrayOnEéHHOM YpOBHE OpPHEHTHPOBAHBI Ha OOCCIICUCHHE
npodunpHOro  oO0ydeHus  oOydarommxca  Owonoruu. OHM  BKIIIOYAIOT:
cnenuuyeckue s OMOJIOrMHM HaYyYHbIE 3HAHUSA, YMEHUS U CTIOCOObI JEHCTBUM 110
OCBOCHHIO, UHTEPIPETAMH U TIPEOoOpPa30BaHUIO 3HAHHM, BUJIBI JIEATEIBHOCTH 10
MOJTYYCHHUIO HOBBIX 3HAHWUW M UX MPUMEHCHHIO B PA3JIMYHBIX YY€OHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX cuTyanusax. l[IpenmerHsie pe3ynbTaThl MPEACTABICHBI MO
rojilamMm U3y4eHusl.

[IpenmerHbie pe3ynbTaThl OCBOCHUS ydueOHOro mpenmera «buomorusi» B 10
K1acce JOKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U pOJM OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HAayK, B (DOpPMHpPOBAHHUU €CTECTBEHHO-HAyYHOW KapTHHBI MHpA, B
NMO3HAHWW  3aKOHOB TPHUPOABI M  PEUICHUU  MpoOJeM  PAIMOHATBLHOTO
IPUPOJIONOIH30BAHUS, O BKJIAJAE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B PA3BUTHE
Onooruu;

BJIQJICHUE CHCTEeMOW OHWOJIOTMUEeCKMX 3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAraloNue OWOJIOTHYECKUE TEPMHUHBI U TOHATUA (KU3HB, KIIETKA,
OpraHu3M, MeTabolu3M, TOMEOCTa3, CAMOPEryJsius, CaMOBOCIIPOM3BEIEHUE,
HACJIEICTBEHHOCTh, MU3MEHYMBOCTb, POCT M Pa3BUTHE), OUOJIIOrMYECKUE TEOPHUHU
(xnerounas Teopusi T. lIBanna, M. Illneinena, P. BupxoBa, XpoMocoMHasi TeOpus
HacneAacTBeHHocT T. Moprana), ydyenuss (H. W. BaBunoBa — o ueHrpax
MHOrooOpa3us U MPOUCXOXKICHHSI KyJIbTYPHBIX PaCT€HUI), 3aKOHBI (€InHO00pa3us
NOTOMKOB TIE€PBOr0 MOKOJEHUS, PACIICIUIEHHUS, YACTOThl TaMET, HE3aBUCHUMOTO
HacnenoBaHusa [. MeHgens, TOMOJOTMYECKMX PSAIOB B  HACIEICTBEHHOMN
n3menunBocty H. Y. BaBunosa), mpuHUUIib! (KOMILIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMHM METOJAMH HAyYHOTO IO3HAHUS, HCIONb3YEMBIX B
OMOJIOTMYECKUX HCCIEJOBAHUSIX JKUBBIX OOBEKTOB (OMUCAaHUE, HW3MEPEHUE,
HaOJII0IEHNE, SKCTIEPUMEHT);

YMEHHUE BBIJIENATh CYIIECTBEHHBIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHCIIE
OakTepuii, r(puOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPIaHOB M CUCTEM
OpraHOB pAaCTEHHI, KUBOTHBIX, YEJIOBEKA, IPOLIECCOB KUZHEAECATEIbHOCTH,



NPOTEKAOIINX B OPraHU3MaxX PacTCHHM, KUBOTHBIX M YEJIOBEKA, OMOJIOTHYECKUX
IIPOIIECCOB: OOMEHa BellecTB (MeTadoNIu3M), MPEeBpaIleHUs] YHEPTUH, OpPOKCHUS,
aBTOTPO(HOTO U TeTepOoTPOdHOrO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MeH03a, raMeToreHe3a, ’MOPUOreHe3a, MoCTIMOPHUOHATIBLHOIO PAa3BUTHS,
pPa3MHOXEHUS,  HWHAWBUAYAJTLHOTO  Pa3BUTHS  OpraHm3mMa  (OHTOTCHE3a),
B3aMMO/ICHCTBUS F€HOB, Fe€TepO3Kca, UCKYCCTBEHHOIO 0TO0DA;

yMEHHE YCTaHABIWBATh B3aMMOCBS3M MEXKAY OpPraHOMIAMHU KJIETKA M HUX
GYHKIIUAMH, CTPOCHHEM KJIETOK pa3HBIX TKaHEW W WX QYHKIUSIMH, MEXKIY
opraHaMd M CHCTEMaMH OpPTaHOB y pAcCTEHUH, >KMBOTHBIX M YEJIOBEKA M WX
GYHKIUAME, MEXAY CUCTEMaMU OpPraHOB M WX (QYHKIUSMHU, MEXKAY ITaramu
0oOMEHa BENIECTB, ATAallaMH KJIETOYHOTO IMKJIA 1 KU3HEHHBIX [UKIIOB OPTaHU3MOB,
sTanamMu 3MOpPUOHAIBHOIO Pa3BUTHUS, T'€HOTUIOM U (DEHOTUIIOM, (PEHOTUIIOM U
dbakTopaMu cpesibl OOUTAHUS;

YMEHHUE BBISBISTh OTJIMYUTEIbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM UHUCIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTBI, OHMOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJMKY JUJISl IOKAa3aTEIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIITI,

YMEHHUE PemIaTh OMOJIOTHIECKUE 3aa9H, BBISIBISITH TPUYUHHO-CIICICTBCHHBIC
CBSI3U MEXTY UCCIIETYEMbIMU OMOJIOTHISCKUMH TIPOIECCAMU U SBIICHUSIMH, J1eIaTh
BBIBOJIBI ¥ TIPOrHO3bI HA OCHOBAHUH TIOJYYEHHBIX PE3YJIbTaTOB;

yYMEHHUE BBINIONHATH JTA0OpATOPHBIE W TPAKTUYECKHE PaldOTHI, COOMIOAATH
npaBWiIa MpU padoTe ¢ y4eOHBIM U 1a00paTOPHBIM 000PYI0BAHHUEM;

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

YMEHHE Y4YacCTBOBaTh B yUE€OHO-HCCIIEIOBATENHCKON padoTe Mo OMOJIOoruy,
HKOJIOTUU W MEJUIIMHE, MPOBOJUMON Ha 0a3e IIKOJbHBIX HAy4YHBIX OOIIECTB, U
nyOJMYHO  MPEJCTaBISATh  MOJYyUYEHHbIE  pe3yibTaThl HAa  YYCHHUUECKHUX
KOH(EPEHITUSX;

YMEHHUE OICHWBATh OJTUYECKHUE AaCIMEKThl COBPEMEHHBIX HWCCIEAOBAHUN B
00J1aCTH OMOJIOTUH ¥ MEAUIIMHBI (KIIOHUPOBAaHUE, UCKYCCTBEHHOE OIUIOJJOTBOPEHUE,
HAIPaBJICHHOE U3MEHEHUE TeHOMA U CO3/IaHHe TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIM BbIOOp Oyaymieil mpodeccruoHanbHOR
NEeSATeTbHOCTU B 00JIaCTU OMOJIOTUM, MEAUIMHBI, OMOTEXHOJOTUH, BETEPUHAPUU,
CEJIbCKOTO XO034MCTBa, MUILEBONM MPOMBIILIEHHOCTH, YIIyOJIATh MO3HABATENbHbIN
WHTEpEC, HAMIPABJICHHBIA HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH npodeccur u
NPOAOJKEHNUE OMOJIOTHYECKOTO O0pa30BaHUs B  OpPraHU3AIMSIX CPEIHETO
po¢eCCUOHATLHOTO U BBICIIIETO 00pa30BaHUSI.



[IpenMeTHbIe pe3ynbTaThl OCBOCHMsI ydueOHOro mpeamera «buomorus» B 11
K1acce JOMKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHMM O MECT€ M pOJM OHOJIOTHMM B CHCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOMU
KapTUHBl MHpa, B TO3HAHUM 3aKOHOB IMPHUPOJBI M PEUICHUH SKOJOTHUYECKUX
npoOyieM YeloBEYeCTBa, a TakkKe B PEHICHHH BOIPOCOB PAIMOHAIBLHOTO
PHUPOIOTIONH30BaAHUSA, U B (DOPMHUPOBAHUH IIEHHOCTHOTO OTHOIICHUS K TPUPO/IE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOEkHBIX YUEHBIX-OMOJIOIOB B
pa3BUTHE OMOJIOTHY;

YMEHHUE BIIAJIETh CHUCTEMOW OHMOJOTWYECKUX 3HAHUN, KOTOpas BKIIOYAET
OMpeNieNICcHUs] M TOHUMAHHE CYIIHOCTH OCHOBOIIOJATAIONUX ONOJIOrMYEeCKUX
TEPMUHOB M MOHATUM (BUI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOPUU
(aBomtounonHas teopus Y. J[apBuHa, CUHTETHYECKAs TEOPHs IBOJIOLMH), YUCHHUS
(A. H. CeepuoBa — 0 nyTsX U HampasieHUsX 3Bomtounn, B.M. BepHanackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus Jk. Xapau m B. BaiiaOepra,
3apojsiiieBoro cxojacrsa K. M. bapa), mpaBuna (mMunumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMuJibl JHEpPruM), runore3sl (rumore3a «mupa PHK» V.
['un6epra);

YMEHHUE  BJIQJIETh  OCHOBHBIMH  METOJlaMM  HAy4YHOrO  IIO3HAHWS,
UCIIOJIb3YEMbIMH B OMOJIOTHYECKUX UCCIICIOBAHUSIX KUBBIX O0BEKTOB U SKOCUCTEM
(omucaHue, U3MepeHue, HabJIo/IeHHe, JKCIIEPUMEHT), CIOCOO0AMU BBISIBICHHS U
OLICHKH aHTPOIOTE€HHBIX U3MEHEHUH B PUPOJIE;

YMEHUE BBIJICNATh CYIIECTBEHHbIC NPU3HAKU: BHJIOB, OHOTC€OLIEHO30B,
SKOCUCTEM M Ouochepbl, CTaOWIM3UPYIOIIEro, ABMXKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOT0 0TOOpPA, AJIONATPUUYECKOTO U CUMITATPUYECKOT0 BUA000pa30BaHUs,
BIUSHUS ~ JBWXKYIIMX  CWJI ~ DBOJIONMM  HA  TeHO(GOHI  TIOMYJISIIUH,
NIPUCTIOCOOJICHHOCTH OPTaHW3MOB K cpejie OOWTaHWsI, YepeaOoBaHUs HAMpaBICHUN
ABOJIIOIUH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUU B IKOCUCTEMAX;

yMEHHE YCTAHABJIMBATh B3aUMOCBSA3M MEXAY TMPOIECCaMU HBOJIOINUH,
JNBIDKYIIUMH CHJIaMH aHTPOIIOr€HEe3a, KOMIIOHEHTAMHU PAa3JUYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIABIATH  OTJIMYUTEIbHBIE  NPU3HAKK  KUBBIX  CHCTEM,
IPUCIIOCOOJICHHOCTh BHUJIOB K cpefie oOWTaHus, aOMOTHYECKMX M OMOTHYECKHX
KOMIIOHEHTOB ~ SKOCHCTEM, B3aMMOCBSI3€  OpPraHu3MOB B  COOOIIECTBax,
AHTPOIIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEU MECTHOCTH;

yMEHHE MCIOJIb30BaTh COOTBETCTBYIOUIME AapryMEHThI, OHOJIOrMYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY IS JI0KAa3aTEIbCTBA POACTBA OPTraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPTaHU3MOB U CPEIbl OOWTAHHUS, CIUHCTBA



YEeIIOBEUECKUX pac, HEOOXOAMMOCTH COXpPAaHEHHS MHOTOOOpa3usi BHJIOB U
9KOCHUCTEM KaK YCIOBHS COCYIIIECTBOBAHUS MTPUPOJIBI M YEIOBEUECTBA;

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

yYMEHHUE BBINONHATH JIA0OpAaTOPHBIE M TPAKTUYECKHUE paldOThl, COOMIOAATh
npaBWIa Mpu paboTe ¢ y4eOHBIM U Ta00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIBUTATh THUIIOTE3bI, IMPOBEPATh UX OKCICPUMEHTATHLHBIMU
cpeacTBamMu, GOpMyIUPYs IeJdb HWCCIEIOBAHMS, AaHATU3UPOBATH IOTYYCHHBIE
pEe3yNbTaThl U JENaTh BHIBOJIBI,

yMEHHE Y4acCTBOBaTh B y4E€OHO-HCCIIEIOBATEIHCKON padoTe MO OWOIOTHuH,
9KOJIOTUU W MEIUIIMHE, NMPOBOJUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATH  TONYYCHHbIE  Pe3yiabTaThl Ha  YYCHHYECKUX
KOH(EepeHITUAX;

yYMEHHUE OIEHUBATH THUIOTE3bl M TEOPHH O MPOUCXOXKICHUN KU3HU, YETOBEKa
M UYEJIOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBHUSIX U CIOCO0AX MperoTBpaIICHUs
ro0aabHbIX U3MEHEHU B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOp Oynymieidl mpodeccroHambHOM
JeSITENFHOCTU B 00J1aCTH OMOJIOTUH, YKOJIOTHH, TPUPOAOIIOIH30BAHUS, METUIINHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHUM, CEIbCKOTO XO3AWCTBA, MHIIEBOM
NPOMBIIIUICHHOCTH, YTIIyOJSITh IIO3HABAaTENbHBI HMHTEpEC, HANpPaBICHHBIN Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYIOIIEH  mpodeccut W MPOAOHKCHHE
OMOJIOrNYecKOro o0pa3zoBaHus B OPraHU3ALUAX CPEIHEro NpoecCrOHANIbHOrO U
BBICIIIEr0 00pa30BaHMUs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
Kosan4vecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne ni/m KonTpoabnsie | IlpakTHueckue
NMPOrpamMMblI Bcero o0pa3oBaTejbHbIe
padoThI padoThsI pecypenr
1 buonorus kak Hayka
2 JKuBble cucTEMBI U UX U3YYCHHE
3 Buosnorus xinerku 0.5
4 XuMHUUECKasi OpraHu3aIyst KICTKH 10
5 Crpoenue U pyHKIMH KIETKH 8
6 OOMeH BellecTB U MpeBpallleHrue YHEPTHH B 9 1
KIIETKE
- HacnenctBennast unopmanus u 9 05
peanu3anus e€ B KJIeTKe
8 JKU3HEHHBIN UK KIIETKU 6 1
9 CrpoeHue U pyHKIIMHA OpraHU3MOB 17 1.5
10 Pa3mHOXeHHME U pa3BUTHE OPTAHU3MOB 8 1.5
1 I'eneTrka — Hayka O HaCIEJACTBEHHOCTH U ) 05
M3MEHYUBOCTU OPraHU3MOB
12 3aKOHOMEPHOCTU HACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYUBOCTHU 6
14 I'eneTuka yenoseka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buoTtexHoIOTHS ¥ CHHTETHYECKAsE OMOTIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME

102

13




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbBIE
HanmeHnoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabusie | IlpakTnyeckue
MPOrpaMMbl Bcero o0pa3oBaTebHbIE
padoThI padoThbI
pecypcbl
1 3apoIeHNE U Pa3BUTHE IBOJTIOIIHOHHBIX 4
MpEeACTaBICHUN B OMOJIOTUH
Muxkpo3Bosronyst 4 €€ pe3yiabTaThl 14 2
MaxkposBoronus u e€ pe3yabTaThl 6
[IponcxokaeHne u pa3BUTHE )KU3HU HA
4 P 8 P 15 15
3emie
5 IIpoucxoxneHne 4eIoBeKa — aHTPOIIOTEHES 10 1
DKOJIOTHS — HayKa O B3aMMOOTHOILCHHSAX
6 OpPraHU3MOB U HAJOPTraHU3MEHHBIX CHUCTEM 3 0.5
C OKpYKarollen cpenon
OpranusMmsl U cpesja 0OUTaHH 1.5
DKoJ0TUs BUAOB U NOMYIALUN 0.5
DKoJ0rusi COO0IECTB. DKOIOrHUECKHE
9 H 12 0.5
CHUCTEMBI
10 buocdepa — rnmobanpHas sKocucTeMa
11 UYenoBek u OKpyxaromias cpeaa 6
12 PesepBHOE Bpemst 8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 0 7.5







HNOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacoB

KoHTpoJLHEBIE
Bcero P
padoTsbI

IIpakTH4eckne
padoThbI

Jlara
U3y4YeHust

DJIeKTPOHHbIE
uudposBbie
o0pa3oBaTe/ibHbIE

pecypcbl

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

JKuBEIE CHCTEMEI U UX CBOWMCTBA

YPOBHeBaﬂ opraHu3anuia )XUBbIX CUCTEM

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

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

0.5

XUMHUECKUN COCTAB KJIIETKHA

MI/IHepaHBHHe BCIICCTBA KIICTKH, UX
OnoJoruyeckas PpOJib

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

0.5

CgoiicTBa, kinaccupukanus u QyHKIUHA
0enKoB




10

Opranuyeckue BelecTBa KIeTKU —
YIJI€BOABI

11

OpFaHI/I‘IGCKI/Ie BCIICCTBA KIICTKH —
JIMITUABI

12

Hyxneunossie kucnorsl. JIHK u PHK.
JlabopaTtopHas pabota «lccnenoBanme
HYKJICMHOBBIX KUCIIOT, BBIZICICHHBIX U3
KJIETOK PA3JIUYHBIX OPraHU3MOB)

0.5

13

Crpoenue u pynkiuu ATO. Ipyrue
nykieosuarpudocdatel (HTD)

14

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

15
16

MeToapl CTPYKTYPHOM OHOJIOTHH

Tune! knerok. [IpokapuoTnueckas KieTka

17

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

0.5

18

[loBepXHOCTHBIN anmapar KJIETKH

19

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

0.5

20

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

0.5

21

HememOpaHHbIe OpraHOU/IbI KJIIETKU




22

Crpoenue u QyHKIUU SApa

23

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

0.5

24

ACCI/IMHJ’I?IHI/IH U JTUCCUMWIIAIINS — IOBC
CTOpOHBI MeTabosm3Ma. Tursl oOMeHa
BemecTB. JJabopartopHas pabora
«M3ydeHune KaTaauTHIeCKOH aKTHBHOCTH
(dbepMeHTOB (Ha MpUMepe aMUIIa3bl WIH
KaTayias3bl)»

25

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

0.5

26

benku-akTHBaTOPHI M OEIKH-UHTUOUTOPEI

27
28

ABTOTpO(HBIN THI OOMEHA BEILIECTB

dotocunres

29

Xemocwunres. JlaboparopHas padota
«CpaBHeHuUe TporeccoB (poTocuHTE3a U
XEMOCHHTE3a»

0.5

30

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

31

AdpoOHbIC OpraHU3Mbl. DTaIbl
SHEPreTUIecKoro ooMeHa




DHeprus MeMOPaHHOTO TpaIueHTa

32 npotoHoB. Cunte3 AT®: pabora
npotoHHON AT®-cuHTa3bI
33 Peakuun MaTpuyHOro cMHTE3a
34 Tpanckpunius — MaTpUYHBIA CUHTE3
PHK
35 Tpancnsus u e€ HTarnbl
36 KoaupoBanue amunokucnot. Ponb
prubocoM B OMocHHTE3€e OeTKa
37 Opranu3zanys reHoMa y IPOKapuoT U
9YKapHOT
38 MonekynspHble MEXaHU3MBbI SKCIIPECCUU
TEHOB Y YKapHOT
Bupycbl — HekIeTouHbIe POPMBI KU3HU
39 u o0nuratHele napasutsl. [Ipaktuyeckas 0.5
pabota «Cozanue MOJEIH BUPYCa»
40 BupycHurble 3a601eBaHus 4eI0BeKa,
YKUBOTHBIX, PACTEHHI
41 HanoTtexnonoruu B Onosioruu u
MEUIIHE
42 JKU3HEHHBIN UK KIETKH
43 Matpuunsiit cunte3 JJHK
Xpomocowmsl. JTabopaTopHast pabota
44 «M3yueHre XpoMOCOM Ha TOTOBBIX 0.5
MHUKpOTIpenaparax»
45 JleneHne KJISTKH — MHTO3
46 Tunel knetok. Kapuokuses U IUTOKUHES. 05

JlaboparopHas pabota «HabnroneHue




MHTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpernapaTax)»

47 Peryisanus :KM3HEHHOTO IUKJIA KIIETOK

48 OpraHusM Kak €IMHOE LIEJI0e

49 Txanu pacrenuii. JlabopaTopHas pabora 05
«3y4eHne TKaHEH pacTeHui '
TxaHM KUBOTHBIX U YEJIOBEKA.

50 JIaGopatopHas pabora «/3yueHue TkaHei 0.5
KUBOTHBIX)»
Opranbl. CucTeMbl OPraHoB.

51 JlaboparopHas pabota «3yuenune 0.5
OPraHOB LIBETKOBOT'O PACTCHUS»

52 Ormopa Tena opraHu3MOB

53 JIBIDKEHHE OpTaHU3MOB

o4 IIutanue opranu3MoB

55 [TuTaHre TO3BOHOYHBIX )KUBOTHBIX.
[TnmeBapurenpHas cucTeMa 4eJIoBeKa

56 JlpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX KUBOTHBIX U
YesoBeKa

58 TpancnopT BemecTB y OpraHnu3MoB

59 KpoBeHocHas cucrema N0o3BOHOYHBIX
KMBOTHBIX U YEJIOBEKA

60 Brinenenue y opranu3smos

61 3amuTa y OpraHu3MoB

62 HNmmyHHas cuctema 4yenoBeka




Pa3znpaxkxumocTs u perynsiuus y

63
OpPTaHU3MOB
64 ['ymopanbpHast peryasius 1 SHIOKpUHHAs
crcTeMa KUBOTHBIX U YeJIOBEKa
65 ®dopMbI pa3MHOKECHHUSI OPTaHU3MOB
66 [TomoBoe pa3MHOKEHHE
67 Meiio3
I'amerorenes. OOpa3oBaHKE U Pa3BUTHE
68 MOJIOBBIX KJIeTOK. JlTabopaTopHas pabota 05
«M3ydeHune cTpOEHHS MOJIOBBIX KJICTOK Ha '
TOTOBBIX MHKpOTpenapaTax»»
69 WHnuBuayansHOe pa3BUTHE OPTaHU3MOB
— OHTOTEHE3
70 3akJajgka OpraHoB U TKaHEH u3
3apOJIBIIIEBHIX JTUCTKOB
Poct u pa3BuTHE KUBOTHBIX.
71 JlaGopaTopHas pabota «BbisiBieHue 05
MIPU3HAKOB CXOJICTBA 3apObIIICH
MTO3BOHOYHBIX JKHBOTHBIX)
PasMHOkeHHME U pa3BUTHE PACTCHUM.
7 JIaGopatopHas paborta «CTpoeHue 05
OpPTaHOB Pa3MHOECHHS BBICIITHX
pacTeHui»
73 Hctopust CTAaHOBIIGHUS M Pa3BUTHSA
TCHETUKHU KaK HAYKU
74 OCHOBHBIC TIOHSITHS U CUMBOJIBI 05

renetuku. JlabopaTopHas pabora




«/Ipo3oduina kak 00BEKT FreHETUICCKUX
HCCIETOBAHUN

3aKOHOMEPHOCTHU HACIEAOBAHUS
Mpu3HaKoB. MoHOTHOpUIHOE
ckpemBanue. [IpakTrueckas paborta

75 " 1 0.5
N3ydenue pe3ynbraToB
MOHOTHOPHUIHOTO CKPEIIUBAHHS Y
apo3oduisr"

76 [utonoruyeckue OCHOBBI 1
MOHOTHOPHUIHOTO CKPEIIUBAHUS

77 AHaIM3UPYIOIIEE CKPEIIMBAHUE. 1
Henonnoe nomunnpoBanue
JlurubpuHoe CKpenuBaHue.

78 [IpakTuueckas pabora «3yuenue 1 05
Pe3yAbTATOB JUTHOPUIHOTO '
CKpEILIUBaHUS Y APO30(DHITBI»

79 [{uTonornyeckue OCHOBBI AUTUOPUTHOTO 1
CKpELIMBaHUS

80 CuermuieHHOE HacJeI0BaHUE MPU3HAKOB 1

81 XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH 1

82 I'enetuka nomna 1

83 T'eHoTHI Kak [[eJIOCTHAS CUCTEMA 1

84 I'eneTndecknii KOHTPOJIb Pa3BUTHS 1
pacTeHui, KUBOTHBIX U YETIOBEKa

85 W3MeHunBOCTH ITpU3HAKOB. Buibl 1
M3MEHYMBOCTH

86 MoaundukanoHHass N3MEHYUBOCTD 1




87

Bapuanuonnslii psa 1 BapualiioHHas
kpuBas. JJaboparopHas padota
«HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(DHUKAITMOHHON U3MEHUYHUBOCTH.
[locTpoeHne BapuallMOHHOTO psia 1
BapHallMOHHOW KPUBOI»

0.5

88

I'enoTunmueckas M3MEHINBOCTb.
KoMOuHaTHBHASI N3MEHYHUBOCTE

89

MyTanmonHass ”3MEHUYNUBOCTb.
[TpakTrueckas padborta «MyTaruu y
Tpo30¢ bl (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

90

3aKOHOMepHOCTI/I MYTalUOHHOT' O
mponecca. ONUIreHeTHKA U SITUTeHOMHKA

91

I'enernka yenoBeka. [IpakTuueckas
pabota «CocTaBieHue U aHAIN3
POAOCIOBHON»

0.5

92

93

MeTtoasl METUITMHCKON T'€HETUKHA
3HaueHue METUIIMHCKON T'€HETUKH B
MPEIOTBPALLCHUH U JICUCHUU
FeHETUYECKHUX 3a00JIeBaHMIl YETOBEKA

94

OCHOBHBIEC TIOHSITHSI CEICKITHH.
JlaGopaTtopHas pabota «l3ydeHue copToB
KYJIbTYpPHBIX PACTEHHUH U TIOPOJT
AJOMaIITHUX KUBOTHBIX»

0.5

95

MeToab! ceneKIMOHHON paboThI.
JlaGopaTtopHas paborta «3ydenHue
METOJIOB CEJIEKIIMH PACTCHUI»

0.5




JloCTHXKEHHS CENIEKIIMU PACTEHU 1

96 #UBOTHBIX. [IpakTHueckas padbora 1
«IIpuBUBKa pacTeHHI»

97 CoxpaHeHue, U3y4yeHHe U UCII0JIb30BaHHE 1
TCHETUYECKHUX PECYPCOB
brotexHonorus Kak HayKa U OTPacib

98 npousBojicTBa. [IpakTudeckas padbora 1 0.5
«M3yuenue 00beKTOB OMOTEXHOIOTUI

99 OcHOBHBIE HAMPaBJICHHUS] CHHTETUYECKOU 1
Ouoaorun

100 XpoMOCOMHasi U TeHHAsI MH)KEHEPHUs 1

101 MenuiHckre OMOTEXHOIOTHH

102 [ToBTOpeHmE, 0600IIEHNE, 1
cUCTEeMaTH3aIlUs 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 102 135

[NPOIT'PAMME




11 KJIACC

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

(bakTOp IBOJIIOIIUU




12

[TosoBoii oTOOp

13

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

0.5

14

[Tpumeps! mpucocoOIeHUH y
OpPraHu3MOB: MOP(OJIOTHYECKHE,
¢dusnonornuecKkre, ONOXMMHUIECKHE,
noBeneH4eckue. JlabopatopHas pabora
«IIpucnocobaennss OpraHu3MoB U X
OTHOCHUTEJIbHAs 11E1€CO00Pa3HOCTh

0.5

15

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

0.5

16

Crpykrypa BUJa

17

BunooOpa3oBanue kak pe3yapTar
MHUKPO3BOJIIOLIH

18

CBsI3p MUKPO3BOJIIOLIMU U
ANUIEMHOJIOT U

19

MaKpOBBOJ'H-OI_[I/IH. ITaneoHTONOTMUECKHE
MCTOABI U3YUYCHUS 3BOJTIOIIUN

20

buoreorpaduueckue MeTo1bI U3yUECHUS
HBOJIIOLIUN

21

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




MonekynsapHO-TeHETHUECKHE,

22 OMOXMMHUYECKHE U MAaTeMaTHIYECKHE
METOIbI H3YUCHHSI IBOTIOIIUN

23 O0111e 3aKOHOMEPHOCTH IBOJIIOIIUH

24 AnantuBHas paguaIysl.
HepaBHOMEPHOCTH TEMITOB HBOJTIOIIAN

o5 HayuHble THTIOTE3BI MPOUCXOKICHUS
JKU3HU Ha 3emJie

26 JloHay4HBIE MTPEIICTABICHUS O
3apOXKICHUH KU3HU

97 OCHOBHBIE 3TaITbl HEOPTaHUIECKOM
HBOJIOIIUU

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

29 Jlaboparopuas pabota «/3ydenue u 05
OTHMCAaHKUE NCKOMAEMBIX OCTATKOB '
JPEBHUX OPT'aHU3MOBY

30 HauanbHble 3Tanbl OpraHunyecKoi
IBOJTIOIIAN

31 DBOJTIOLUS DYKapUOT
OCHOBHBIE ITaITbI YBOJOIIH

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

33 OCHOBHBIE 3TaIlbI BOJIOIUH KHBOTHOTO

Mupa




DBOIIONHNS JKHBOTHEIX. HpaKTI/I‘IeCKaH

34 pabora «/3ydueHne ocoOeHHOCTEH 0.5
CTPOCHHUS TTO3BOHOYHBIX KHBOTHBIX)

35 Pa3BuTHe )13HU HA 3eMIIe IO paM U
nepuoJiamMm

36 MaccoBble BEIMUPAHUS —
HKOJIOTUYECKUE KPUZHCHI MTPOILIOTO

37 CoBpEMEHHBII SKOJIOTUICCKUN KPHU3HC,
€ro 0COOEHHOCTH

38 CoBpeMeHHasE CUCTEMa OPraHNYECKOTO
MHUpa

39 OCHOBHBIC CHCTEMATHYECKUE TPYIIIIBI
OpPraHNU3MOB

40 AHTpOMOJIOTHSI — HayKa O YEJIOBEKe

41 Pas3Butue npeacrasieHuit o
MPOUCXOXKICHUH YeJIOBEKa
MecTo yesoBeKka B CUCTEME
oprannveckoro mupa. JlaboparopHas

42 pabora «/3y4ueHne ocoOeHHOCTEH 0.5
CTPOEHUS CKeJeTa YeIOBEKa, CBI3aHHBIX
C MPSMOXOXKICHUEM»

43 JIBIKyIIIHME CHITBI aHTPOITOTEHE3a

m CooTHollleHHEe OUOJIOTHYECKUX U
COIMANTLHBIX (PaKTOPOB B AHTPOIIOTCHE3E

45 OCHOBHBIE CTaJIUU AHTPOTIOTCHE3a

46 [TaneoreHeTrKa M MaJeOreHOMHUKA

47 DBOJIIOIHS COBPEMEHHOTO YeJIOBEKA




48

UYenoseueckue packl. [Ipaktuueckas
pabota «3ydeHune 3K0JIOrMIeCKuX
aJanTaui 4eJaoBeKay

0.5

49

MC)KI[I/ICI_II/IHJ'II/IHapHLIe MCETOJbI
AHTPOIIOJIOInHr

50

3apoXxaeHUE U Pa3BUTHE IKOJIOTHU

51

Mertonpb! skonoruu. JlabopatopHas
pabora «/3yueHne MeTo10B
IKOJOTMYECKUX UCCIIETOBAHMI»

0.5

52

3HayeHne SKOJIOTNYECKUX 3HAHUHN 111
YyeJIoBeKa

53

Okonoruyeckue (GpakTopsl

54

AbuoTtnueckue paktopsl. CBET Kak
sKoJIorHUecKuil GakTop. JlaboparopHas
pabota «BpIsBIEHHE IPUCTIOCOOICHUIA
OpPTraHM3MOB K BIIUSTHUIO CBETa»

0.5

55

AbuoTtnueckue dakropel. Temneparypa
KaK 9KOJIOTUIECKHUN (haKTop.
Jlabopartopnas pabota «BrisiBnenue
HPUCTIOCOOIEHUI OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYpPbD)

0.5

56

AbuoTtnaeckue akTopbl. BraxxHocTh
KaK PKOJOTHYECKHUHA (PaKTop.
JlaGopaTopHnast paboTa « AHATOMHYECKHE
0COOCHHOCTH PAaCTEHUH U3 Pa3HBIX MECT
o0UTaHUS

0.5

57

Cpenbl oOuTaHUs OPraHu3MOB

58

buonornueckue puTMbl




59

JKuznennsle GopMbl OpraHU3MOB

60 buotnyeckue pakTopsi
3HayeHne OMOTUYECKUX B3aUMOICHCTBUI

61 JUIsl CYILIECTBOBAHUSI OPIaHU3MOB B CpeZIe
oOurtaHus

62 DKOJIOTUYECKUE XapAKTEPUCTUKU
HOMYJISLUH
OCHOBHBIE TIOKA3aTeJH MOIMYJISALUH:

63 YHCIIEHHOCTD, IJIOTHOCTh, BO3PAaCTHAS
H0JIOBAst CTPYKTypa
OCHOBHBIE TIOKA3aTEeIH MOMYJISIUH:

64 POX1aeMOCTh, IPHUPOCT, TEMI POCTA,
CMEPTHOCTB, MUTPALIUH

65 DKoJytoruyueckas CTpyKTypa HOIMYIISALUH

66 JlnHaMuKa TOMyJISIAN U €€ PEeTyIIsIus

67 KpuBble pocTa UuCIEHHOCTH MOMYIISALINH.
KpuBbie BBKHBaHUS
OKoytornueckas HUIIA BUAA.

68 Jlaboparopnas pabota 05
«[IpucrocobeHust ceMsiH pacTeHUHN K '
pacceneHuIo»

69 Bun kak cucrema momynsmuin

70 3aKOHOMEPHOCTH MOBEICHHS 1 MUTPALIAI
YKHBOTHBIX

71 Coo0111ecTBO OpraHu3MoB — OHOIIEHO3

72 OKocucTeMa Kak OTKpBITasi cucTeMa

73 KpyroBoport BeIiecTs 1 MOTOK YHEPTUH B

9KOCHUCTEMC




74

OCHOBHBIE ITOKa3aTSIIN YKOCUCTEMBI

75 DKOJIOTUYECKUE MUPAMUIbI

76 W3MeHeHus: coo0IIecTB — CYKIIECCHU
[TpupoiHbIe SKOCUCTEMBI. DKOCUCTEMBI

7 03ep M peK. IKOCUCTEMBI MOPEH U
OKECaHOB

78 [TpupoaHbie SKOCHCTEMBI. DKOCHCTEMBI
TYHJP, JIECOB, CTETIEH, MyCThIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI
Ypb6oskocuctemsl. [IpakTudeckas pabota

80 «3y4yeHne u onrcanue 0.5
ypOOIKOCUCTEMBI»
3akoHOMEpHOCTH (hOpMUPOBAHUS

81 OCHOBHBIX B3aUMOJIEVICTBUI OPraHU3MOB
B DKOCHUCTEMAaX
MexaHu3Mbl BO3AEHUCTBUS 3arPSI3HEHUI

82 Pa3HbIX THUIOB HA CyOOpPraHU3MEHHOM,
OpraHU3MEHHOM, MOMYJISAIIMOHHOM U
HKOCHCTEMHOM YPOBHSIX

83 buocdepa — obmienmanerapuas
o0osouka 3emiu

84 VYuenue B. W. Bepnaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYILIECTBOBAHUS
ouocdepsr

86 KpyroBopoTs! BemiecTs u
OMOreOXMMHYECKHE [TUKJIIbI

87 3oHanbHOCTH Ouochepsl. OCHOBHBIE

OMOMBI CyIIN




88

YcroitunBocTh Onochepsl

89 DKOJIOTHYEeCKUE KPUUCHI M UX TPHYNHBI

90 BosneiicTBue uenoBeka Ha 6uochepy

01 AHTpONIOr€HHOE BO3/IEUCTBHE HA
PaCTUTENIBHBIN U )KUBOTHBIN MUP

92 Oxpana mpupoIsI

93 OcCHOBHBIE TPUHITUTIBI YCTOHYHBOTO
Pa3BUTHSI YEIIOBEUECTBA U TIPUPOJIBI
PanpionansHO€ IPUPOAOTIOIB30BAHUE

94 COXpaHECHHE OMOJIOTUIECKOTO
pa3zHooOpa3us 3emiu

95 O6061eHme o Teme «MUKPOIBOTIOLHS
U €€ pe3yNnbTaTh»

96 O606menue mo Teme «MaKpOIBOTIOIUS
U €€ pe3yJbTaThD)

97 O6006mmenue o teme «IIpoucxoxaeHue
Y pa3BUTHE XU3HU Ha 3eMIIe»

98 O606menue no teme «IIporcxoxaeHue
YeJI0BeKa — aHTPOTIOTCHE3)»

99 O060061eHe 10 TeMe «DKOJIOTHs — HayKa
0 B3aMMOOTHOIICHUSX OPTaHH3MOB)

100 O606menue mo remMe «OpraHu3mMbl U
cpeaa oOuTaHuUs»

101 O6061eHue o Teme «IKOJIOTHs BUJOB U
TIOMYJISIITU I

102 0O606mmenue o reme «buocgepa —

riio0ajgpHas YKOCUCTEMAY




OBIIEE KOJIMYECTBO YACOB I10
[NPO'PAMME

102

7.5







MHNPOBEPAEMBIE HA EI'D 110 BUOJOI'MU TPEBOBAHHUA K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHON
HNPOI'PAMMBLI CPEJHEI'O OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaAHMS

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

CchopMupoBaHHOCTh 3HAHMHA O MECTE M POJM OMOJIOTUU B CHCTEME
€CTECTBEHHBIX HayK, B (dbopmMupoBaHUU COBPEMEHHOM
€CTECTBEHHOHAYYHO! KapTHHBI MUPA, B IIO3HAHUH 3aKOHOB MTPUPO/IBI
u peuicHnun KHN3HCHHO Ba’XHbIX COLIMAJIBHO-3THUYCCKUX,
HKOHOMHUYECKHUX, IKOJIOTMYECKUX MPOOJIEM YeJIOBEUeCTBa, a TAKXKE B
peuicHuK  BOIIPOCOB pPAOMOHAJIBHOI'O MPHUPOAOIOJIb30BAHUA, B
(GbOopMHpPOBaHUN EHHOCTHOTO OTHOLICHHS K MPHPOJE, OOIIECTBY,
YeJIOBEKY; O BKJIaZIe POCCUHCKUX U 3apYOEKHBIX YUEHBIX — OMOJIOTOB

B pa3BUTHE OMOJIOTUH

Bnanenune cucremoil 3HaHMM 00 OCHOBHBIX METOAAX HAy4YHOTO
MO3HAHUS, UCTIOIB3YEMBIX B OMOJOTHUECKUX MCCIIECIOBAHUSAX KHUBBIX
O0OBEKTOB M 3KOCHCTEM (OMUCaHUE, W3MEpPEHHEe, NpPOBEICHHE
HaOJI0JIEHNH); CcIOcOO0aMH BBISIBIIGHHUS W OIICHKHA aHTPOTOTEHHBIX
W3MEHEHUH B MPUPOJIE.

YMeHue BbIIBUraTh TUIOTE3bI, IPOBEPSITh UX IKCIEPUMEHTAIbHBIMU
cpeacTBaMu, (QOpMyIUpys ILelb HUCCIEAOBaHUs, aHAIU3UPOBATh
MOJTy4EeHHBIE PE3YNbTAThl U 1€JIaTh BHIBOJIBI.

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

C UCIIOJIb30BAHUEM HAYUYHBIX IIOHATHHA, TEOPUM U 3aKOHOB

YMeHue BIaZeTh CHCTEMOW OHOJIOTMUECKUX 3HAHHWH, KOTOpas
BKJIIOYAET: OCHOBOIOJIAralOIIe OUOIOTHYECKHE TePMHUHBI M MOHATHS
(KM3Hb, KJIETKA, TKaHb, OpraH, OpPraHu3M, BUJI, TIOMYJISALNS, SKOCUCTEMA,
OuorieHo3, 6nocdepa; MeTaboII3M, TOMEOCTa3, KICTOYHbI HIMMYHHTET,
OuocuHTe3 O€rKa, OWOMONMMEpHI, IUCKPETHOCTh, CaMOPETYIISIIHS,
CaMOBOCIPOU3BE/ICHNE, HACIIE/ICTBEHHOCTD, W3MEHYUBOCTb,
SHEPro3aBUCUMOCTb, POCT U PAa3BUTHUE);

Ouosjoruueckue Tteopuu: KierouHas Tteopus 1. IlIBanna, M.
[Ilneinena, P. BupxoBa; KIIOHAIBHO-CEEKTUBHOTO UMMyHHTETA 1.
Opnux, N.1. MedyHnnkoBa, XpOMOCOMHAasi TEOPHUsI HACJIEACTBEHHOCTH

T. Moprana, 3akoH 3aposiieBoro cxojictsa K. bapa, spostoninonnas




teopuss Y. [lapBuHa, cHHTeTHMYECKass TEOPHsl 3BOJIOLUHU, TEOPHS
antponoreHesa Y. Jlapsuna; teopus Ouoreonenoza B.H. Cykauéna;
yuenne H.U. BaBunoBa o ieHTpax MHOT000Opa3us U MPOUCXOKACHUS
KynbTypHbIX pacteHuii, yuenue A.H. CesepuoBa o mnyTix u
HaIpaBlIeHUsX dBooIHH, yaerune B.W. Bepruanckoro — o 6uocdepe);
3aKOHBI  (eIMHOOOpa3usi  MOTOMKOB  TEPBOrO  IMOKOJICHHS,
pacIeneHus] MPU3HAKOB, HE3aBUCHMOI'O HACJIEI0OBaHUs IPU3HAKOB
I'. Menpnens; CUEIUIEHHOIO HACJIEIOBAaHUS NIPU3HAKOB U HAPYIICHHUS
cuerieHuss resoB  T. Moprana; TOMOJOTMYECKMX pSJIOB B
HacnencTtBeHHoir m3MmenunmBoctH H.M. BaBmiioBa;, reHeTHUECKOTO
paBHoBecwus [[x. Xapau u B. BaitnOepra; 3apoasieBoro cxoacTtsa K.
bapa; 6uorenernueckuii 3akon . ['ekkens, . Mromepa);
MPUHIIUIIBI (YUCTOTHI FaMET, KOMILIEMEHTAPHOCTH);

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

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

Xonneitna, mukpocdep C. doxca, pudozuma T. Yek)

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

COCTaBJIATh 'CHOTUIIMYCCKUEC CXEMbI CKpPCHIMBAHUA JIA Pa3sHBIX THUIIOB
HacCJICAOBaHUA IMMPU3HAKOB Y OPraHU3MOB, COCTABJIATL CXEMbI IIEPCHOCA

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

YMeHue ycraHaBiIMBaTb B3aUMOCBSI3M MEXKIY CTPOEHUEM U
GYHKIUSMHU: OpPraHOMJIOB, KJIETOK pa3HbIX TKaHEll, opraHamMu u
CUCTEMaMH OPraHOB y PAaCTE€HHUW, KUBOTHBIX M YEJIOBEKA; MEXKIY
sTanamMu 0OMeHa BEIECTB; dTalaMH KJICTOYHOIO LIMKJIA U )KU3HEHHbBIX
IUKJIOB  OpPraHM3MOB; JTamamMH AMOPHOHAIBHOTO  Pa3BUTHS;
TeHOTUNIOM U (EeHOTUNOM, (QEeHOTUNIOM U (aKTOpamMH Cpeabl
oOWTaHUs;  MpoleccaMd  SBONIOIHMH,  JABIKYIIUMH  CHUJIAMU
aHTPOIOT€HE3a;  KOMIIOHEHTAMH  Pa3lIMYHBIX  DKOCUCTEM W

HpI/ICHOCO6JIeHI/ISIMI/I K HUM OPraHu3MoOB

YMeHue BBIICIATh CYIIECTBCHHBIC TPU3HAKH:

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

KHUBOTHBIX, YCIO0BCKaA, mponeccoB KUBHECACATCIIbHOCTH,




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

OBOJIIOIIUMHU; KPYTOBOpPOTa BCHICCTB U ITIOTOKA SHEPIrMU B SKOCHUCTEMAX

ChopMupoBaHHOCT, YMEHHS BBIIESATH CYIIECTBEHHbIE MPU3HAKU
BHUPYCOB, KIETOK TMPOKAPUOT U DYKAPUOT; OJHOKJIETOUYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BUJIOB, OMOTE€OIIEHO30B U SKOCUCTEM;
0COOEHHOCTH IPOLIECCOB 0OMEHA BEIIECTB U MPEBPALICHIS SHEPTUU B
KJIeTKke, (POTOCHHTE3a, MIIACTUYECKOI0 M 3HEPreTMYecKoro oOMeHa,
XeMOCHHTE3a, MMHTO03a, Meio03a, OIUIONOTBOPEHHUS, pa3BUTHS U
Pa3sMHOXEHHUs1, UHANBUAYAILHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a),
00pBOBI 3a CYIIIECTBOBAHHE, €CTECTBCHHOTO otOopa,
BUJ000pa30BaHMsl, MPUCIIOCOOJIEHHOCTH OpPraHU3MOB K Cpelie
O6I/ITaHI/I$I, BJIMAHUA KOMIIOHCHTOB 3JKOCHUCTEM, aAHTPOIMOICHHBIX
W3MEHEHUHN B SKOCUCTEMAaX CBOEW MECTHOCTH, KPYTrOBOPOTA BEUIECTB

Y TIpeBpalIeHus YHEprun B Onocdepe

Ymenue HCII0JIb30BaTh COOTBETCTBYIOIIINE apryMeHTHI,
OHMOJIOrMYECKYI0 TEPMUHOJIOTHIO U CHUMBOJIMKY JIJISl JI0Ka3aTeIbCTBa
POJICTBA OPraHU3MOB Pa3HBIX CUCTEMATHUYECKHUX I'PYIIIT; B3aUMOCBSI3U
OPraHM3MOB M CpeIabl OOWTaHUSA;, €OUHCTBA YEJIOBEUECKHX pac;
HEOOXOMMOCTH  3[I0pOBOrO  obOpaza  KHM3HH,  COXpaHEHHs
pazHooOpa3usi BUAOB U DKOCHCTEM KaK YCIIOBHUSI COCYILECTBOBaHUS

MpUpoOAbI 1 YCJIOBECUCCTBA

YMeHue KpPUTHUECKH OIEHUBATh WHGOPMAINI0 OHOJIOTHYECKOTO
COZIEPKaHUS; UHTEPIIPETUPOBATh ITUYECKUE ACIEKTHl COBPEMEHHBIX
UCCIEIOBaHUM B OWOJNOTMH,  MEIOUIMHE, OUOTEXHOJOTHUH;
paccmaTpuBaTh rI100anbHbIe JKOJIOTUYECKUE poOIeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

ITIO3HUIIHUIO




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

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

buoinorus kak Hayka. JKuBble CUCTEMBI U UX U3YyUYECHHE

11

CoBpemeHHast Ouonorus — KOMIUIEKCHAsh Hayka. buojormdeckue Hayku U
u3ydyaemble MU npoOsembl. DyHIaMEHTalIbHbIE, MPUKIAIHbIE U TOWCKOBBIE
Hay4YHBIE UCCIIEIOBAaHUS B OMOJIOTHH.

3HavyeHue Omosoruv B (POPMHUPOBAHWUU COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kaptuHbl Mupa. [Ipodeccuu, cBa3annbie ¢ Ouonoruei. 3HaueHue OUOJIOTUU B
MIPAKTUYECKON JIEATENIBHOCTH 4YEJIOBEKA: MEIUIMHE, CEJIBCKOM XO35MHCTBE,

MPOMBIINIJICHHOCTH, OXpaHC IMTPHUPOABI

1.2

JKuBble cucTeMbl Kak mpeaMeT u3ydeHus ouonorun. CBOMCTBA JKUBBIX CHCTEM:
€IMHCTBO XMMHUYECKOI0 COCTaBa, JUCKPETHOCTh U LIEJIOCTHOCTD, CI0KHOCTh U
YIOPSIAOUYEHHOCTh CTPYKTYPBHI, OTKPBITOCTB, caMoOpraHusanus,
CaMOBOCIIPOM3BEACHUE, PA3IPAKUMOCTh, U3MEHUMBOCTD, POCT U PA3BUTHE.

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

MaTepuu

1.3

Metoael Ouonorndeckoir Hayku. HaOmroneHue, u3MepeHHe, 3KCHEPUMEHT,
cucrematuszanusa, MeraaHanu3. [loHsTHe O 3aBUCUMONM M HE3aBUCUMOM
nepemeHHol. [InannpoBanue skcnepumMenTa. [loctaHoBKa U poBepKa TUIIOTES.
HyneBass runores3a. Ilonstue BbIOOpKM M €€ IOCTOBEpHOCTH. Pa3zbpoc B
Ouonorndecknx MaHHbIX. OlLlIEHKAa TOCTOBEPHOCTH MOJYYEHHBIX PE3yIbTaTOB.
[IprunHbI HCKaKEHUST pe3yJabTaTOB KCIepUMeHTa. [loHsATHE CTaTUCTUYECKOTO

TECTa

KneTka kak OMoioruyeckasi CucreMa

2.1

Krnetka — cTpykTypHO-QyHKIIMOHAIbHAS €UHUIA KUBOTr0. MIcTOpUs OTKPBITHS
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBanH, M.
HIneiinen, P. BupxoB). OCHOBHBIE TMOJOXKEHHSI COBPEMEHHOW KIIETOUHOM
TEOpHH.

MeToapl  MONEKYISAPHOM W KIETOYHOM  OMOJOTHMU:  MHUKPOCKOTHS,
xpomatorpadusi, anekTpodopes, METOI MEUYCHBIX aTOMOB, nuddepeHnaibHoe

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




2.2

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

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

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

Hyxnennosbeie kucnotsl. JIHK u PHK. CrpoeHne HyKJIEHHOBBIX KHCIOT.
Hykneoruasl. [Ipunuun komrmiementapraoctu. [Ipasuno Yapragdga. Ctpykrypa
JIHK — nBoiinas cnipanb. MectoHaxoxaeHue u ononorudeckne pynkunu JJHK.
Buasl PHK. ®ynxunu PHK B knetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsisu B Mosiekylie ATO.
buonornueckue Gpynkiun AT®. BoccraHOBIEHHbBIE IEPEHOCYNKH, UX (DYHKIIUN
B kietke. CekBenuponanue JTHK.

CrpykrypHast Ouojorusi: Omoxumudeckue U Ouopu3MuecKue HCClaeqOBAHUSA

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYII

2.3

Tumbr  KIETOK: dJyKapuoTH4YecKass | TmpokapuoThueckas. CTpyKTypHO-
(G yHKIIMOHAIbHBIE 00pa30BaHUS KIETKH.

CtpoeHue npokapuoTHueckor kieTku. KieTouHas cTeHKa OakTepwil U apXei.
OCOOEeHHOCTH CTPOEHMsI I'eTepOTPOPHON U aBTOTPOPHON MPOKAPUOTUYECKUX
KJIETOK. MecTO U poJib MPOKAPUOT B OMOLIEHO3aX.

Crtpoenue U (QpyHKIMOHUPOBAHHE 3YKapUOTHUYECKON KieTkH. IInazmaTuueckas
MeMOpaHna (rua3manemma). CTpykTypa miazmaTuyeckoil MeMopansl. TpaHcnopt
BEIIECTB 4epe3 IUIa3MaTH4YecKyl0o MeMmOpaHy: mnaccuBHbIM (auddysus,
obneruénHast auddys3us), akTUBHBIA (MIEPBUYHBIA W BTOPUYHBIN AKTHUBHBIN
tpancnopt). I[lomynponumaemocts MemOpanbl. PaGoTa HaTpuii-KaineBoro
Hacoca. DHJONUTO3: MUHOIUTO3, (haronuto3. Dk3o01uTo3. KiierouHas cTeHka.
CrpykTypa 1 GyHKINHU KIETOYHON CTEHKH PaCTEHHA, TPHOOB.

Hurorutazma. Lutozons. Lutockener. [IBwkenue nuroruiazmel. OpraHOWIbI
kineTkr. OmHOMEMOpaHHBIE OPTaHOWIBI KJIETKH: HSHAOIUIA3MaTHYECKas CETb

(BIIC), annapar I'onbkK, TM30COMBL, UX CTpoeHUE U (PpyHKIMHU. B3aumocBs3pb




OJTHOMEMOpAHHBIX OPraHOUOB KIeTKU. CTpOCHHE TPaHYISIPHOTO PETHKYIyMa.
Cunrte3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [ mankwuii
(arpaHynsipHBIi) SHAOMIA3MAaTUYECKUN peTHKynyM. CekpetopHas (yHKIUS
anmnapata ['onpmxu. TpancnmopT BellecTB B KieTKe. Bakyonu pacTHUTENbHBIX
kietok. Kierounstit cok. Typrop.

[TosryaBTOHOMHBIE OPTaHOUIBI KJIETKA: MUTOXOHJIPUH, TUTACTHUIBI.

Crpoenre u (YHKIIMM MUTOXOHIpHHA W IUiacTua. [lepBUYHBIC, BTOPUYHBIC H
CIIO)KHBIE  IIACTUABI  (DOTOCHHTE3UPYIOIIMX  DYKApHOT.  XJIOPOIUIACTHI,
XPOMOILIACTBI, JIEUKOTUIACThI BBICIIMX PACTCHUM.

HememOpanubie opranounbl kietkun CrpoeHune M (QyHKUMH HEMEMOpaHHBIX
OpPraHouOB KIJIETKH. Pubocompl. MukpodunameHTbl. MBIIIEUHbIE KICTKH.
Muxkpotpybouku. Knetounsni meHTtp. CTpoeHHE W JBHKCHHE XT'YTHKOB H
pecHryek. MUKpOTpyOOUKH IIUTOIUIAa3MbI. LleHTprob.

SAnpo. OGonouka siapa, XpOMaTHH, KapuoIUla3Ma, SAPBIINIKHU, UX CTPOCHUE U
byHkuun. SnepHbiid OSNKOBBIM MaTpUKC. [IpoCTpaHCTBEHHOE PaCIOIOKEHUE
XpoMocoM B HHTep(ha3HOM siipe. beaku XpoMaTuHa — THCTOHBIL.

Knerounsie BkmtoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KJIETOK SYKapHOT

(pacTUTEeNbHOM, )KUBOTHOM, TPUOHOIA)

2.4

ACCUMMIIAIIMS M TUCCUMUJISILIMA — JIBE CTOPOHBI MeTabonu3ma. Tunsl oOMeHa
BEIIECTB: aBTOTPOGHBIN U reTepoTpodHbIA. YuacTHe KHCIopoJa B OOMEHHBIX
nporeccax. DHepreTuueckoe oOecredeHne KIeTKH: npesBpameHne ATD B
oOMeHHBIX Tmporeccax. DepMEeHTATHBHBINH XapaKTep pPEeaKkiUil KIETOYHOTO
Metabonu3Ma. DepMeHTHI, UX CTPOEHHE, CBOWCTBA U MEXAHU3M JCHCTBUSA.
Kodepmentsl. Otnuuusi (QepMEHTOB OT HEOPraHUYECKUX KaTallu3aTOpPOB.
benku-aktuBatopel M O€JIKU-UHTUOUTOPBHL.  3aBUCUMOCTb  CKOPOCTH
(epMEHTATUBHBIX PEAKIUil OT pa3InYHbIX (PAKTOPOB.

[TepBuuHBIil CHUHTE3 OpraHuyeckux BemiectB B kieTke. dorocunrte3. Poiib
XJIOpOIIAaCTOB B Impouecce (orocuHre3a. CBeToBas M TeMHOBas (a3bl.
IIponykTuBHOCTH (hoTOCUHTE3a. BinsiHue pa3nuuHbIX (aKTOPOB Ha CKOPOCTH
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3A.

XeMOCHHTE3. Paznoob6pa3zue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULIMPYIOLIHE OaKTepuu, *Kelle300aKTeprun, cepoOakTepuu, BOJIOPOIHbIE
O6axkTepun. 3HaUEHHUE XEMOCHHTE3a.

AnaspoOHble opraHu3mbl. Buabl Opoxenus. IlponykTsl OpoxeHMS W HX
WCTIOJIb30BAHUE YEIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENN O0Ie3HE.

AdpoOHBIE OPraHU3MBl. DTambl YJHEPTETHICCKOTO 0OMeHa. [10IrOTOBUTEIBHBIIM

stan. ['ukonan3 — 6eCKUCIOpOHOE PACILIEIUIEHNE TTIFOKO3bI.




buonoruueckoe OKHUCIIEHUE, WU KJIETOYHOE AbIXaHHWE. POib MUTOXOHIpH B
mporieccax — OMOJOTMYecKOoro  OkucieHus.  Lluknuyeckue — peakium.
OxucnutensHoe (pochopunuponanue. [IpenmyiiecTBa a3poOHOro Myt ooMeHa

BEIIECTB Mepes aHa3pOOHBIM. DPPEKTUBHOCTh YHEPreTUUECKOro 0OMEHa

2.5

Peakuun matpuuHoro cuHtesa. lIpuHIMI KOMIUIEMEHTApHOCTU B peaKLUAX
MATpPUYHOTO  CHHTe3a.  Peanmm3zanmsi  HaclleZICTBEHHOW  HMH(OpMaIuu.
I'enernueckuii ko, ero cBoictBa. TpaHckpunuus — matpuusbiil cuate3 PHK.
[IpyHUMIIBI  TPAHCKPUIILMU:  KOMIUIEMEHTAapHOCTb, AaHTHUIIAPAJUIEIbHOCTD,
aCUMMETPUYHOCTh. TpaHcisanusa U e€ sranbl. Yyactue tpaHcnoptasix PHK B
OouocunTe3e Oenka. YcnoBus OmocuHTe3a Oenka. KopupoBaHne aMHUHOKHUCIIOT.
Ponw pubocom B OrocunTese Oenka.

Opranuzanys reHomMa y IpOKapuoT U 9yKapHoT. Perynanus akTHBHOCTH I'€HOB
y npokapuoT. ['unore3a onepona (P. XKako0, XK. Mano). Perynsiius oOMeHHBIX
MpoLECCOB B KieTke. KileTouHbIi romeocTas.

Bupycsl — HeksieTouHble (OpMBI XKHU3HM U OOJIUTaTHbIE Mapasutbl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepHO(aros.

Bupychsle 3a00sieBanus yesnoBeka, *KUBOTHBIX, pactenuid. CITM/, COVID-19,

conuaJiIbHbIC U MCIUITUMHCKUC HpO6HCMBI

2.6

Knerounsnii mmki, ero mepuoasl M perymsauus. HHTepdaza u  MUTO3.
OcobeHHOCTH TPOIIECCOB, MpOTeKaroImuX B MHTepdase. [ToaroToBka KIeTku
nenenuto. [IpecuHteTnyeckuit  (MOCTMUTOTHYECKUN), CHUHTETHUECKUUH W
MOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TepHOAbI MHTEP(Da3HI.

Marpuunsiii cunre3 JIHK — perumkanums. IlpuHnuner perummkanunn JTHK:
KOMIUIEMEHTAPHOCTb, IIOJYKOHCEPBAaTUBHBI CHUHTE3, AHTUIAPAIIIEIBHOCTD.
Mexanusm perukanuu JJHK. Xpomocomsl. Ctpoenne xpomocoM. Temomeps! u
TemoMepasa. XpPOMOCOMHBIM Ha0Op KIETKH — KapuoTHN. J[MNmowmHpi u
raryIOUIHbI  HAOOphl XpoMocoM. ['omosoruunbie XpomMocombl. [lomoBbie
XPOMOCOMBI.

Jlenenue knetku — MuTo3. CTaauyu MUTO3a U MIPOUCXOASIINE B HUX MPOLECCHI.
Tunel Mmuto3a. Kaprokunes m nutokuHes. buonornueckoe 3HaueHHE MUTO3A.
Perynmauuss muToTHueckoro mnukiaa kKieTtku. IIporpammupyemast KieToudHas
rubens — anomnros.

(DyHKI_II/IOHaJIBHaH ICHOMMKaA

Opraamu3m Kak OMOJIOTHYECKas CHCTEMa

3.1

OI[HOKJ'IGTO‘IHBIC , KOJIOHHAJIbHBIC, MHOTI'OKJICTOYHBIC OpraHHu3Mbl nu

MHOI'OTKaAHCBbLIC OPIraHU3MBbI.




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

[lonoBoe pasmuoxkenue. IlonoBble kineTku, unum rametsl. Meio3. Craguu
Mmeno3a. IloBenenne xpomocom B Menosze. Kpoccunrosep. buonorumueckuii
CMBICJT M€1103a 1 MOJIOBOTO IIpo1ecca. Meno3 1 €ro MecTo B )KU3HEHHOM LIUKJIE
OpraHU3MOB.

[Ipen3aponbimieBoe paspurue. ['amerorenes y >KMBOTHBIX. 1Ios0BBIE Kele3sbl.
OOpa3oBaHne W pa3BUTHE TOJOBBIX KiIeTOK. CrepMaToreHe3 W OOTeHeEs.
Crpoenue mosioBeIX KieToK. OIIOIOTBOpEHHE M AMOpPHUOHAIBHOE pPa3BUTHE
KUBOTHBIX. CnocoObl  OMIOIOTBOPEHUS: HapyKHOE, BHYTpPCHHEE.
[TapTenorenes.

WunuBuayanbHOe pazBUTHE OpraHuzMoB (oHTOreHe3). Cragumu sMOpuoreHesa
YKUBOTHBIX (Ha TIpuMepe Jsaryiikn). [poonenue. Tunsr gpodaeHus. OcoOeHHOCTH
IpoOJIeHUsT MIICKOTIUTAIOMIMX. 3apOABIIIEeBbIE JTUCTKU (TacTpynsnus). 3akiaaka
OPraHOB U TKaHEW W3 3apOJBIIIEBBIX JIUCTKOB. B3anMmHOE BiIusiHUME dacTei
pa3BUBAIOIIETOCS 3apofbliia (IMOpHOHANBHAS MHAYKIHWA). 3aKiajgka IulaHa
CTPOEHMSI KUBOTHOTO KaK PE3yJIbTaT MEPAPXUUYECKUX B3aUMOJICUCTBUN T'€HOB.
BnusiHre Ha SMOpHOHATBHOE PAa3BUTHE PA3IMUYHBIX (DAKTOPOB OKPYKAIOIICH
Cpelbl.

Poct u pasBurume xuBOTHBIX. [locTamMOpuoHanbHbld mepuoa. llpsmoe wu
HernpsiMoe pasBuThe. Pa3zButie ¢ Metamopdo3omM y O€ClO3BOHOYHBIX U
MMO3BOHOYHBIX >KMBOTHBIX. BHOJIOTMYEeCcKOe 3HAYEHHE MPSIMOTO M HEMPSMOIO
Pa3BUTHS, UX PACTIPOCTPAHECHHUE B PHUPOAE. THUIIBI pOCcTa )KUBOTHBIX. DAKTOPHI
peryiluud pocTta JKUBOTHBIX M 4enoBeka. CTaauu MOCTIMOPHOHAIBHOIO
pa3BUTHSA y )KUBOTHBIX U 4yenoBeka. [leprobl oHTOreHe3a yenoBeka.
PasmHoxenne u pasButue pacteHuid. ['amerodpur u cropodur. Meiio3 B
KU3HEHHOM LMKJIe pacTeHuidl. (OOpas3oBaHue CIOp B TMpolecce Menosa.
l'amerorenes y pacrennii. OIUIOOOTBOPEHHE M PA3BUTHUE PACTUTENIBHBIX
oprau3MoB. J[BolfHOE OIIO0TBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue
U pa3BUTHE CEMEHM. MeXaHU3MBbl PETYJSIMUU OHTOI€HE3a y pacTeHUd u

ZKHUBOTHBIX

3.2

Uctopust craHOBIEHUsS W pa3BUTUS TEHETUKU Kak Hayku. (OCHOBHbIE
TEHETUYECKHUE MOHATUS U CUMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI, aJICJIbHBIE
TEHbI, aJbTEPHATUBHBIE NPU3HAKH, JOMUHAHTHBIM U PELECCUBHBIN NPU3HAK,
TOMO3UI0Ta, TETEPO3Ur0Ta, YHCTas JUHHS, THOPUIBI, TEHOTHIN, (PEHOTHII.
OCHOBHBIE METOJbI TI'CHETHKHU: THOPHIOJIOTHYSCKHUN, ITUTOJOTUICCKHM,

MOJIEKYJIAPHO-TEHETUYECKUI




3.3

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

Jurubpunnoe ckpemuBanue. Tperuit 3akoH MeHzens — 3aK0OH HE3aBUCHMOI'O
HACJIEZIOBAaHUsI ~ TPU3HAKOB.  LluTONOTMYECKME  OCHOBBI  JAUTHOPHIHOTO
CKpELMBaHMUs.

CuemienHoe HacienoBanue mnpu3HakoB. PabGotrer T. Moprana. CueruieHHOE
HACJIEI0OBaHUE T'€HOB, HAPYLICHUE CLEIICHUS MEXKIY IeHamMu. XpOMOCOMHAs
TEOpHUs HACJIEICTBEHHOCTH.

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

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

KommnemenrapHocts. Onuctas. Ioaumepus

3.4

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

MomudukanmonHass —~ W3MEHYMBOCTh.  Poib  cpensl B (JOPMHUPOBAHUU
Mou(pUKalMOHHON M3MeHurnBocTH. HopMma peaximu npusHaka. BapuanmoHHbII
psan u BapuanoHHas kpuBas (B. Horanncen). CBoiicTBa MOIU(pHUKALIMOHHON
HM3MEHYHBOCTH.

I'enoTunuyeckass w3MEeHUYMBOCTh. (CBOMCTBA TE€HOTHUIIMYECKOW M3MEHUYHMBOCTH.
Bupl reHOTUITHYECKON M3MEHYHMBOCTH: KOMOMHATHBHAS, MyTaIllMOHHASI.
KoMOuHaTtuBHasT W3MEHYMBOCTh. Mel03 H TIOJOBOM TMPOIlECC — OCHOBA
KOMOMHATHBHOM U3MEHUYHMBOCTH. POJIb KOMOMHATHBHON H3MEHUNBOCTH B CO3JaHUN
TeHETHYECKOTO Pa3HO00pa3usi B MpeieNiaX OJHOTO BU/IA.

MyrtanmoHnHas "3MEHYUBOCTh. BU/IbI MyTalIMii: TEHHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHBIE M WHAYLUUPOBAaHHBIE MYTAllMU. SIA€pHBIE M LUTOIUIa3MaTUYECKHUE
Mytaiui. CoMaTHYeCKHWE | TMOJIOBbIE MyTalud. [Ipu4nMHBI BO3HUKHOBEHHS
MyTaiuil. MyTareHl W WX BIUSHUE HAa OpraHU3Mbl. 3aKOHOMEPHOCTH
MYTaIMOHHOTO TIpoIecca. 3aKOH TOMOJIOTMUYECKUX PSJOB B HAcCJEeICTBEHHOU
m3menuuBocty  (H.W.  BaBwioB).  BHesnepHas  M3MEHYMBOCTD U

HaCJICACTBCHHOCTD




3.5

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

U JIEUEHNN TEHETHUECKNX 3a00seBanmii ueoBeka. CTBOIOBBIE KIIETKU

3.6

JloMecTHKanusl ¥ CENEeKUMs. 3apOXKICHUE CEJEKIIMU U JOMECTHKAIUU. YUYCHHE
H.W. BapuwnoBa 0 meHTpax MPOUCXOXACHUS M MHOT00Opasusi KyJIbTYPHBIX
pacteHuii. Posib ceneknyu B CO3JaHUU COPTOB PACTEHUH W TMOPOJ KUBOTHBIX.
Copr, mopojga, mTamMm. 3aKOH TOMOJIOTHYECKMX pSAIOB B HACJIEICTBEHHON
m3menunBocty H.M. BaBuiosa, ero 3HaueHue /i CEICKIIMOHHON pabOTHI.
Metoasl ceneKIMOHHONW paboThl. VCKycCTBEHHBIM OTOOp: MAcCCOBBIA H
WHANBUAYANbHBIM.  JTambl  KOMOMHAIMOHHOW  cenekiuu.  Mcmbitanue
Mpou3BoaUTENeH MO MOTOMCTBY. OTOOp MO TEHOTHMY C TMOMOIIbIO OLIEHKH
(deHoTHIIa TOTOMCTBA M OTOOP MO TeHOTHITY ¢ TToMoIIbio aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/] CEIEKITMOHHOM paboThl. PannannoHHbIit
U XUMHUYECKHI MyTareHe3 KaK HMCTOYHHUK MYTalluid y KYJIbTYPHBIX (opM
opranu3moB. Mcronb30BaHHE€ TEHOMHOIO pEAAaKTUPOBAaHUS U METOJIOB
pexomOuHanTHBEIX JIHK 1151 monydyenus nexonHoro marepuaia ajis CENeKIHH.
[Nonyuenne monwIuIonI0B. BHYyTpUBHIOBas THOpHaM3anys. biIM3KOpoICTBEHHOE
CKpelllMBaHue, WM UHOpUIUHT. HepoJcTBeHHOE CKpellMBaHue, WM ayTOpUIMHT.
I'ereposuc u ero npuunnbl. Vcnonp3oBanue rereposuca B cenekiuu. OtnanéHHas
rubpuanzanyst. [lpeogonenue Oecrutonus MEXBHIOBBIX THOPHIOB. JloCTIKEHHS

CCIICKIIHN paCTeHI/Iﬁ " )KUBOTHBIX

3.7

OOBEKTHI, UCIIOIb3yEMbIE B OMOTEXHOIOTHH, — KJIETOUHBIE U TKAHEBbIE KYJIbTYPBI,
MUKPOOPTaHU3MBI, HX XapaKTepUcTUKa. TpaaulmoHHass OHOTEXHOJOTHS:
xjeborneueHre, TOMYYeHHE  KUCIOMOJOYHBIX  MIPOAYKTOB,  BUHOZEIHE.
Muxkpobuonornyeckuii cunHTe3. OOBEKTH MUKPOOHOJOTHUECKUX TEXHOJIOTHH.
[lpousBopcTBO  Oeska, AMHHOKHCIOT W BHUTaMUHOB.  VIcKyccTBEHHOE
OILUIOJOTBOPEHHUE. PEKOHCTpYKIUSA SULEKICTOK W KJIOHUPOBAHUE >KUBOTHBIX.
Merton TpaHCIUTaHTALUU SAEP KIETOK.

XpomMocOMHasi M TeHHass WHXKEHepusa. VICKyCCTBEHHBIM CHHTE3 TI€HAa H
KoHCTpyHpoBaHue pekoMOMHAHTHBIX JIHK. JlocTmkeHHs W TepCHEKTUBBI
XPOMOCOMHOW ¥ TEHHOW WHXXCHEpUH. MeIUIHUHCKHE OHOTEXHOJIOTHH.

Hcnonp30BaHne CTBOJIOBBIX KIETOK




4.1

Cucrema 1 MHOrooOpasue OpraHMuecKkoro Mupa

buonornueckoe  pazHooOpasue  opranu3moB. CoBpeMeHHas  cUCTEMa
opranundeckoro mupa. I[lpunnuns! knaccudukanmu opraHu3moB. OCHOBHbIE
CHUCTeMaTHUYECKHUE IPYIIbl OPraHU3MOB.

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

OpraHu3MoB. Pa3apakuMOCTh y OJTHOKJIETOUHBIX OPTaHU3MOB. TaKCHCHI

4.2

MHOroKJIETOYHbIE  pacTeHusA. B3auMOCBA3b 4YacT€d  MHOTOKJIETOYHOTO
opranu3ma. TkaHu, OpraHbl U CUCTEMbI OPTraHOB MHOTOKJIETOYHOT'O OpraHu3Ma.
OpranusMm Kak enuHoe Lenoe. TkaHu pacTeHU. TUIBI pacTUTENBHBIX TKAHEH:
oOpa3oBaTesibHas, TIOKPOBHAs, MPOBOJAIIAS, OCHOBHAs, MEXaHUYECKas.
Ocobennoctu cTpoeHusi, (YHKIMA W PACTIONOXKEHHS TKaHEH B OpraHax

pacteHui

4.3

BereratruBHbIE U TeHEpaTUBHBIE OPTaHbl pacTeHU. OYHKIIMU OPraHOB U CUCTEM
opranoB. Kapkac pacrenuil. J[BU>KeHHME MHOTOKJIETOUYHBIX PACTEHUN: TPOIIU3MBbI
n Hactuu. [loriomenue BOIbI, YIIEKHCIOrO0 ra3a U MHHEPAIBHBIX BELIECTB
pactenusimu. Jlpixanue pacrenuit. uddysus razoB uepe3 NOBEPXHOCTh KIETKH.
TpaHcnopTHbIE CUCTEMbl pacTeHUW. Bbiaenenwe y pacteHuid. 3ammra y
MHOTOKJIETOYHBIX pacTeHuil. Kyrukyna. CpeacTtBa macCMBHOM M XMMHYECKOU
3amuThl. OUTOHIMIBI.

Pa3znpaxumMocTh U peryisinusg y opraHu3MoB. Pa3npaxumMocTe U perymsuus y

MHOTI'OKJICTOYHBIX paCTeHHﬁ. PocToBrie BCIICCTBA U UX 3HAYCHUC

4.5

MHOroKIIeTOUHbIE  KMBOTHbIE. B3auMOCBsA3bp 4YacTe€il MHOTOKJIETOYHOIO
opranusma. TKaHI/I, OopraHbl U CUCTEMbI OPraHOB MHOT'OKJICTOYHOT'O OpraHu3ma.
Opranusm kak eauHoe 1enoe. ['omeocras. TkaHM )KMBOTHBIX M YellOBeKa. THIIbI
JKUBOTHBIX TKaHCH: ONUTCIIMAIbHAsA, COCAUHUTCIIbHAA, MBIINICYHAA, HCPBHA.
Ocobennoctu cTpoeHusi, (QYHKIMA W PACTIONOXKEHHS TKaHEH B OpraHax

JKHUBOTHBIX U YCJIOBEKaA

4.6

OpraHbl ¥ CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMM OPraHOB U CUCTEM OPraHOB.
Omopa Tema opranu3moB. CKeneThl OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyxHbIil 1 BHyTpeHHMI ckeneT. CTpoeHUE U THIMbl COSAMHEHMUS
KOCTEH.

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

U IErOYHOE JbIXaHHE.




JIbIXxaHue IO3BOHOYHBIX >KUBOTHBIX. DBOJIOIMOHHOE YCIIOKHEHHE CTPOCHHUS
NETKUX MO3BOHOYHBIX )KUBOTHBIX. J[pIXaTelbHas cucTeMa yesloBeKa. MexaHu3m
BEHTWISIUM JIETKUX Y NOTHIl M MJICKOMMUTAIOMMX. TpaHCIOpT BeUIECTB Y
Opranu3MoB. TpaHCHOPT BelIeCTB y *KMBOTHBIX. KpoBeHocHast cucrtema u eé
opranel. KpoBeHocHas  cucremMa  TO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpPOBOOOpAIIEHUs. DBOJIOIMOHHBIE YCJIOKHEHUSI CTPOCHUS KPOBEHOCHOM
CHCTEMBI MTO3BOHOYHBIX JKUBOTHBIX. BhIenenne y opranu3MoB. Breiaenenue y
KHUBOTHBIX. CoKparuTenpHble Bakyond. Opranbl BbineneHus. CBs3b MOJIOCTH
TeJa ¢ KPOBEHOCHOH U BBIJICIMTEIBHON cucTeMaMy. BeiieseHne y mo3BOHOYHBIX
KMBOTHBIX. 3allliTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI H WHX
POU3BO/IHBIC.

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

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

PazpaboTka anroputmMoB u mporpamMm ais 3(GGEKTUBHON (YHKIIMOHAIBHON
aHHOTAllUM  TCHOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTabOJIOMOB

MHKPOOPTraHU3MOB, PACTCHUM, )KUBOTHBIX U YEJIOBEKA

OpFaHI/ISM YCJIOBCKA M €TI0 3JO0POBLE

5.1

OpraHsel ¥ CUCTEMBI OpraHOB 4eoBeKa. OT/ebl TOJIOBHOTO MO3I'a II03BOHOYHBIX
KHUBOTHBIX. Pednexc u pednexkropnas mgyra. be3ycnoBHble U YCIOBHBIE
peduiekcbl. ['yMopanbHasi perynsuuss U SHIOKPUHHAs CHUCTEMa >KUBOTHBIX U
yesioBeka. JKene3pl 3HTOKPUHHON CUCTEMBI U UX TOPMOHBI. JlelficTBHE TOPMOHOB.
B3auMocBsI3p HEPBHOH W SHAOKPHUHHOM cucteM. ['mmoramamo-runogpuzapHas

cucreMa. Peduiekc u pediektopHas ayra. besycnoBHbie U yCIOBHBIE pedIEKCHI

5.2

3ammTa opranuzma ot 6ose3nei. iMmmyHHas cuctema denoBeka. KieTouHsril u
ryMOpajJbHbI MUMMYHUTET. BpoXn€HHBIN, MPUOOPETEHHBIN CHEUPUUECKH
UMMYHUTET. Teopus KJIOHaIbHO-CEeNeKTUBHOTO uMMyHHuTeTa (I1.Dpnux,
®.M.bepuer, C.Toneraa). BocnanutenbHple OTBETHl OpraHu3MoB. Poib

BPOKAEHHOIO HMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUIl

5.3

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

Kpyru kpoBoobOpamenus. Pabota cepana u e€ perynsmus

5.4

Ilpixanue uenoBeka. Jluddy3us ra30B dYepe3 TOBEPXHOCTh  KIETKH.
JpIxaTenpHasg cucTeMa 4YesoBeka. JlpIxaTenbHas IMOBEPXHOCTh. Perymsus

IbIxaHus. [[prxaTeabHbie 00bEMBI




5.5

HI/IH_ICBapI/ITCJ'IBHa}I CHUCTEMa 4YCJIOBCKa. OT)IeJ'IBI MMUIICBAPUTCIIBHOTO TpaKTa.
HI/IH_ICBapI/ITeJ'IBHLIe KEIIC3bI. BHYTpI/IHOJ'IOCTHOC )51 BHYTPUKIICTOYHOC

IMUIICBAPCHUC

5.6

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

KaK MEXaHN3MbI paboThI OpraHoB BeieneHus. OOpazoBaHHe MOYH Y YeTIOBEKa

5.7

I[BI/I)KGHI/IG yeJIoBeKa: MbIicuHas cucrema. CKelleTHEIS MBIIIIBI 1 UX pa60Ta.

CrpoeHue u TUIBI COEAUHEHUST KOCTE!

Teopus sBomtouu. Pazputue xu3Hu Ha 3emIie

6.1

OpomtonmonHass  Teopus Y. JlapBuna. IIpeanocelnky  BO3HHKHOBEHUS
napBuHHU3Ma. JKu3Hb U Hay4yHas nedarenbHocTh Y. JlapBuHa.

JIBIDKyIIME CHITBI 3BOMIONMK BUAOB 10 Y. JlapBuHY (BBICOKas WHTEHCUBHOCTh
pPa3sMHOXEHHsI OpraHU3MOB, HACJIEACTBEHHAass W3MEHUMBOCTh, Oopnba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBINH 0TOOD).

Odopmrnenne cuaTeTHueckoi Teopun 3Bomonuu (CTD). HelttpansHast Teopus
sBositoiMU. CoBpeMeHHasi 3BOJIIOIMOHHAs OMOoJIOorys. 3HaUYE€HUE 3BOTIOIMOHHON

TeopuH B GOPMHUPOBAHUH €CTECTBEHHO-HAYYHOU KapTHHBI MUPa

6.2

[Momynsiust kak >MeMeHTapHas eAuHHIA 3BOJOLUU. COBpEMEHHBIE METO/bI
OLIEHKH T€HETHYECKOro pazHoo0pa3usi M CTPYKTypbl nomynsauuid. M3meHenue
reHooHAa MOMYyJSIUU KaK 3JIEMEHTApHOE HBOJIIOIIMOHHOE SIBICHUE. 3aKOH
reHetTudeckoro paBHoBecus [[x. Xapau, B. BaiinGepra.

DOnemeHTapHble (AKTOPHl (ABMXKYIIHME CHJIBI) 3BOJIOUMU. MyTalMOHHBINA
nporecc. KomOumHaTWBHass W3MEHUMBOCTH. JIpeiid TeHOB — ciydaiiHbie
HEHANpaBJIEHHblE M3MEHEHHUs 4YacTOT ajened B mnomymsauusax. ekt
ocHoBarens.  Mwurpauuu.  M3omsamus  momynsuuii:  reorpaduueckas
(mpocTpaHCTBEHHAs), OMoI0rHyecKas (pernpoayKTUBHAS).

EcrectBennslii oré0p — HampaBmsouwii  (axkrop sBomouun.  Dopmbl
€CTeCTBEHHOTO OTOOpa: JBWXKYIIMH, CTAOMIU3UPYIOIIUH, pa3pbIBAOIINN
(mu3pynTuBHbI). [TonoBoit oT6op.

[Ipucnoco0NeHHOCT, ~ OpPraHU3MOB  Kak  pe3ylbTaT  MHKPOIBOJIIOLMH.
Bo3HukHOBeHHE — mpucnocoOJeHH y  opraHu3moB. Apomopdo3bl U
uanoanantauuu. [Ipumeps! npucnocoOnenuii y opranuzMoB. OTHOCUTENBHOCTb
MPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xkputepum wu CcTpykTypa. BumooOpa3oBanume Kak pe3yJabTar
MHUKpPOIBOTIONNU. M30msiiust — kimodeBoi (haktop BugooOpa3zoBanus. [lytu u
CIIOCOOBI BUI000pa30BaHMUS aJUIONIaTPUIECKOE (reorpaduueckoe),
CUMIATpUYECKOoe  (IKOJIIOTUYECKOE), «MTHOBEHHOE»  (TONHILIONIN3AIINS,

FI/I6pI/I,Z[I/I3aLH/I$I). I[HI/ITCJIBHOCTI) 9BOJJIIOIIMOHHBIX ITPOLICCCOB.




MexaHu3mMbl GOPMHUPOBAHUS OHOIOTUYECKOTO Pa3HOOOPA3HSL.

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

00pBOBI C HEl

6.3

MeTtoapl n3ydeHHus Makpo3BoitoLuu. [laneoHTonornueckne MeTo1bl U3y4eHUs
sBomtorn. [lepexoanbie GopMbI U PUIOTEHETUUECKHE PSIBI OPTAaHU3MOB.
Bbuoreorpaduyeckre MeTo bl H3ydeHus HBoouN. CpaBHEHHE (IIOPHI U payHBI
MaTEPHUKOB H OCTPOBOB. bruoreorpadudeckue oomactu 3emiid. Buabl-aH1eMUKH
U PETTUKTHIL.

OMOPHOJIOTHYECKUE U CPAaBHUTEIBHO-MOP(OIOrHYECKHE METOIbl H3Y4EHUs
HBOJIOLMM. ['eHeTHUYeCKHEe MEeXaHU3MBbl 3BONIOLMU OHTOI'€HE3a U IOSBICHUS
HBOJIIOLMOHHBIX  HOBHIECTB. ['OMOJIOTMYHBIE M  aHAJOTMYHBIE OpraHBbL.
PynumeHnrapHble  opraHbl M aTaBU3Mbl.  MOJIEKYJISPHO-TEHETUUYECKUE,
OMOXMMHYECKHE W  MaTeMaTHYeCKHe METOAbl HU3y4eHHs  SBOJIIOLIUU.
I'omosnoruunsie reHbl. COBpeMEHHBIE METO/Ibl MOCTPOCHHS (PUITOT€HEeTHYECKUX
JIepEeBbEB.

XPpOMOCOMHBIE MYTallMH U IBOJIIOLIMS TEHOMOB.

OOme 3akOHOMEpHOCTH (TpaBuiia) 3BoironMU. HeoOpaTuMOCTh 3BOIOLHUU.

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

6.4

Hayunbie rumnore3sl NpPOUCXOXKIEHHUS >KU3HH Ha 3emie. AOuoreHes u
nancriepmusi.  JloHaydHble — MpEACTaBICHUS O  3apPOXKICHUU  KU3HU
(kpearmonusm). ['mmore3a MOCTOSHHOTO CaMO3apOXACHUS KU3HU U €€
onpoepxkeHue oneitaMmu  @D. Penu, JI. Cnamnanuanm, JI. Ilacrepa.
[TpoucxoxaeHne KU3HU U ACTPOOUOIIOTHSI.

OcHOBHBIC 3Tanbl HEOpPraHUYecKou IBomtonuu. [lmaneTapras (reonoruveckas)
IBONIONUA. XHWMHYECKass SBOJONMSI. AOWOTCHHBIM CHHTE3 OPraHMYeCKHX
BemecTB 3 Heopranmueckux. Omeir C. Mwmepa u I'. FOpu. OGpa3zoBanue
noMMepoB n3 MoHoMepoB. KoanepBaTHas runore3a A.M. Onapuna, runoresa
nepBuuHoro OymboHa Jk. XomneilHa, reHetnueckas rumore3a [. Mémnepa.
Pu6osumsr (T. Yek) u runoteza «mupa PHK» V. I'mnbepra. ®opmupoanue
MeMOpaH U BOBHUKHOBEHUE MPOTOKIIETKH.

Uctopus 3emnu u metoasl €€ uzyueHus. Mickonaemble OpraHu4eckue OCTATKHU.
I'eoxponomnorust u e€ MetoAbl. OTHOCUTENbHAS M aOCOMOTHAS T€OXPOHOIOTHSI.
['eoxpoHonOruyeckas mKana: 30Hbl, 3pbl, IEPUOJIbI, FTIOXU.

HauanbeHble 3Tanel oprannyeckoit a3posironuu. [losiBneHrne u 3BONIOLMS MEPBBIX

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




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

[IpoucxoxaeHne 3ykapuoT (cMMOMOreHe3). DBOJIOIHMOHHOE MPOUCXOXKICHHE
BUpYycOB. [IponcxokaeHre MHOTOKJIETOYHBIX OPraHu3MOB. BoO3HMKHOBEHME
OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE ATalbl 3BOJIIONMU BBICHIMX pacTeHHid. OCHOBHBIE apoMOpQO3bI
pacreHuid. Beixon pacreHmid Ha cymy. IlosiBaeHue CHOpPOBBIX PACTEHUN H
3aBoeBaHue MMM cymu. CemeHHble pacTeHHs. lIponcxokaeHue HBETKOBBIX
pacTeHun.

OCHOBHBIE JTambl HBOJIIOLMM JKUBOTHOTO MHpa. OCHOBHBIE apoMOP(O3bI
KUBOTHBIX. Benyckas dayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
TunoB. llepBbie XOpa0OBbIE )KUBOTHBIE. JKU3HB B BOJI€. DBOIOLNS TO3BOHOYHBIX.
[Tpoucxoxnenne ampuduii u pentuiauii. I[IponcxoxaeHne MICKOMUTAONINX U
ntull. [IpuHnun kimroueBoro apomopdosza. OcBoeHHE OECIO3BOHOUYHBIMH H
[M03BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3BuTHe %13HM Ha 3eMJIe 110 dpaM U IIEpPUOJIaM: apXeil, IPOTEPO30H, NaIe030H,
Me3030M, KaiHo30M. OOmas XapakTepHUCTUKa KIUMaTa M T'eOJOrMYECKUX
mpoueccoB.  [losiBneHMe M pacuBeT  XapaKTEpHBIX  OpPraHU3MOB.
VYrieobpazoBaHue: €ero YCIOBHS U BIMSHUE HA Ta30BbIA COCTaB aTMOC(EpHI.
MaccoBble BbIMMpPAHUSI — 3KOJOTMYECKHE KpHU3UCHI Ipouuioro. IIpuunHbel u
CJIEJICTBUSL MacCOBBbIX BbIMUpaHUil. COBpEMEHHBIN 3KOJIOTMYECKUI KPU3HC, €TO

0COOEHHOCTH

6.5

Pasnensl u 3amaum aHTponosorud. Metoasl aHTpomnonorud. CTaHOBIEHHUE
[IPEICTaBICHUIN O MPOUCXOXKIEHUH yenoBeka. COBpeMEHHbIE HAyUHbIE TEOPHH.
CxoJlcTBO yesoBeKa ¢ KUBOTHBIMU. CHCTEMaTHYECKOE IMOJIOKEHUE 4YeJIOBEKa.
CBunerenbcTBa  CXOACTBA  4YEJOBEKAa C  KUBOTHBIMH:  CPAaBHHUTEIbHO-
MOP(OJIOTHIECKHUE, AMOPHOJIOTUYECKHUE, (U3HO0TIOTO-OMOXUMHUUYECKHE,
noBegeHyeckre. OTinuMsg 4YeloBeKa OT JKUBOTHBIX. [IpsaMoxoxzaeHue u
KOMIUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOM
CUTHAJIbHOU CUCTEMBI.

JBrxyue cuibl ((hakTopbl) aHTpOIOreHe3a: OMOJOTHMYECKUe, COIMAaJIbHBIE.
CooTHol1eHne ONOIOTHYECKUX U COLMANIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.
OCHOBHBIE CTaJUU aHTPOIIOTe€HEe3a. ABCTPAJONUTEKH — JBYHOTHE IIPEIKH
monei. YemoBek yMelnbld, NEpBbIE W3IOTOBICHHsS OpyAud Tpyna. HemoBek
NPSAMOXOAAIIMA W TepBBIA BBIXOZ JioAe 3a mpenensl Adpuku. Yenoek
reiensoeprekuii — oO0IMi MPeIoK HeaHIEePTAIbCKOTO YEIOBEKa M YeJIOBEKa
pasymMHOro. YenoBek HEaHAECPTAIbCKUM KaK BHJ JIIOJECH XOJIOJHOrO KiIMMara.
UenoBek pa3yMHbII COBPEMEHHOI'O THIIA, JEHUCOBCKHI YEJIOBEK, OCBOCHHE

KOHTHHEHTOB 3a npeaenaMu AQpukH.




DBOJIIOLIUST COBPEMEHHOTO 4YeJoBeKa. EcTecTBEHHbIM OTOOp B MOMyNSALUSAX
yenoBeka. MyTallmoHHbIH npouecc U nonuMmopdusm. [TonynsaunoHHble BOJIHBL,
npei¢ reHoB, Murpanus 1 «3pdeKT ocHOBaTeNs» B MOMYIISLUAX COBPEMEHHOTO
YeoBeKa.

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

(hU3MOIOTHIO YeJIOBEKa

OKOCHUCTEMEI U npucymue MM 3aKOHOMEPHOCTH

7.1

7.2

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

OKPY KaIOIIIECH CPeJIbl: TOKAIbHBIN, PETMOHAIBHBIN U TJI00QIBHBIN

Okonoruyeckue (pakTopbl U 3aKOHOMEPHOCTH ux nedcTBus. Knaccuduxaums
9KOJIOTUYECKUX (HAKTOpOB: aOMOTHUYECKHE, OMOTHYECKHE, aHTPOIIOTCHHBIE.
OOwe 3aKOHOMEPHOCTH JEWCTBUS HKoJoruueckux ¢akrtopos. IIpaBuio
muanmyMa (K. npenrens, FO. JIu6ux). TonepaHTHOCTE. DBPUOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue paktopsl. CBeT Kak skonoruyeckuit gpaxrop. [eiictBue pa3Hbix
YYacCTKOB COJIHEYHOIO CIIEKTpa Ha OpraHu3Mbl. OKOJIOTMYECKUE TIPYIIIBI
pacTeHM M XKUBOTHBIX II0 OTHOIIEHUIO K cBeTy. CHUrHaibHas pojib CBETa.
doTonepuoausM.

Temmneparypa kak »skonoruyeckuii ¢axtop. J[eiictBue TtemmnepaTypbl Ha
opranu3msl. [IoMKHI0TEpMHBIE U TOMOMOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak skonorndeckuil (akrop. IlpucnocoGnenuss pacteHuid K
HOJJIEp&KaHUI0 BoJHOro OanaHca. Knaccudukanus pacTeHH 0 OTHOLIEHUIO K
BoJe. [IpucnocoOeHus JKUBOTHBIX K M3MEHEHUIO BOJHOI'O PEXKHMA.

Cpenbl oOWTaHMs OpraHU3MOB: BOJHAs, HAa36MHO-BO3JYIIHAs, IOYBEHHAs,
ryOMHHAs MOJNOYBEHHAs, BHYTPUOpPTraHW3MEHHas. @DOU3HKO-XMUMUYECKHE
0COOEHHOCTH cpell OOMTaHusl opraHu3MoB. [IpHucrnocobieHust opraHu3MOB K
KU3HU B Pa3HbIX CpEAaAX.

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

YCJIIOBUH KU3HU.




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

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

oOutanus. [IpUHIMI KOHKYPEHTHOTO UCKIIOUEHHUS

7.3

DKoJIorn4ecKre XapakTepuCcTUKy nonynsauuu. [lomynauus kak Ouosoruyeckas
cucreMa. Posib HEOTHOPOTHOCTH Cpeibl, PU3NIECKUX 0aphEPOB U OCOOCHHOCTEH
OuoJsIoruu BUI0B B (POPMHUPOBAHUY MPOCTPAHCTBEHHON CTPYKTYPhI NOMYJIALUH.
OCHOBHBIC IIOKa3aTeNM MOMYJSALUU: YUCICHHOCTb, INIOTHOCTb, BO3PAacTHas U
[I0JIOBAasi CTPYKTYpa, POXKAAEMOCTb, IPHUPOCT, TEMII POCTa, CMEPTHOCTD,
MUTpaLys.

OKkosnorudeckass CTpykTypa mnomyiasiuuu. OneHka YHCIEHHOCTH MOMYJISILHMH.
JluHaMMKa NONyJsUUHU U €€ perynanus. buotnuecknii moTeHIMan NOMyJISILUH.
MonenupoBanue JuHaAMUKKA nomyiasuuu. KpuBble pocTa  UHMCIEHHOCTH
nonymsiuuy. Kpusble BbDKHMBaHMA. Perynsnus 4YMCIEHHOCTH MOMYJISLUI: poJlb
(GakTOpOB, 3aBUCALIMX M HE 3aBUCAIIUX OT IJIOTHOCTH. ODKOJOTHYECKUE
cTpareruu BUJ0B (I- u K-ctparerun).

[Tonsitne 00 5SKoJOrMuYecKoi Humie Buaa. Mecroobutanue. MHoroMmepHas
Mojesb 3Kosiornyecko HumM Jx.M. Xatumncona. Pazmepsl 3KOJIOrm4ecKoi
Humy. [loTeHuunanbHas U peain30BaHHas HUILH.

Bun xak cucrema nonymsanmii. Apeansl BUAOB. BHIBI M MX JKU3HEHHBIE
CTpaTerud. 3aKOHOMEPHOCTM  IOBEACHHUS W  MHIPAlUd  KABOTHBIX.

buonornueckue nHBa3zun JYyXCpOAHBbIX BUIOB

7.4

CooOmiectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBS3u MexIy
opraHu3sMamMu B OuolleHO3e. DKocucTeMa Kak OTKpbiTas cuctema (A.J[x.
Tencnu). OyHKIMOHATBHBIE OJOKH OPTaHU3MOB B HKOCHUCTEME: MPOIYLEHTHI,
KOHCYMEHTHI, peAyleHThl. Tpoduyeckue ypoBHH. Tpoduueckue 1enu U CETH.
Abuotnyeckue 610ku 3KocucTeM. [104YBBI U MBI B dKOcHcTeMax. KpyroBopor
BELIECTB U ITOTOK SHEPTUU B IKOCUCTEME.

OcHoBHBIE MOKa3aTenu 3KOCUCTEMBI. broMacca u nmpoaykuusa. DKOJIOrHYeCKre
MUPAMHUJIBI YUCEN, OMOMACCHI U DYHEPTHH.

HamnpapneHHble 3aKOHOMEpHbBIE CMEHBI COOOIIECTB — CyKieccuu. lepBuynble u

BTOPUYHBIE CYKIECCUM M MX NPUYMHBIL. AHTpPOIOI€HHBbIE BO3ACHCTBUSA Ha




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

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

AHTPOMOTEHHBIX BO3/ICUCTBUI

7.5

buocepa — oOmermanerapuas o6ojgouka 3eMiM, A€ CYIIECTBYET WU
cymecTtBoBana >ku3Hb. Yuenue B.M. Bepnanckoro o Omocdepe. Obnactu
ouocdepsl u e€ cocta. XKuBoe BemecTBo Onochepsl 1 ero PyHKITHH.
3aKOHOMEPHOCTH cCymiecTBOBaHUs Omocdeprl. OcodeHHOCTH Ouochepbl Kak
rinobanpHOM  9KocucTembl. J[MHaMuyeckoe paBHOBecue B Oumocdepe.
KpyroBopotsl BemiecTB W OHOT€OXMMHYECKHE LHMKIBI (Yriiepoja, as3oTa).
PutmudHOCTS siBeHUl B 6uocdepe.

3oHanbHOCTH OMochepbl. [lonsTue o 6mome. OCHOBHBIE OMOMBI CYIIU: TYHIPA,
XBOWMHBIE Jieca, CMEIIaHHbIE W IMUPOKOIHMCTBEHHBIE Jieca, CTEMH, CaBaHHBI,
MyCTBIHU, TPONUYECKUE Jieca, BBICOKOrophsi. Kimmar, pacTUTenbHBIA U
KUBOTHBII MUp OMOMOB CYIIH.

CtpykTypa U (QYHKIIUSI )KUBBIX CHCTEM, OLIEHKA UX PECYpPCHOTO MOTEHIMaIa U
o6uochepHbIX QyHKINN

7.6

DKOJOTUYECKUE KPU3KCHI M UX MPUIHHEL. Bo3nelicTBre uenoBeka Ha Ouocdepy.
3arps3HeHue Bo3ayniHoM cpeapl. OXpaHa BO3myxa. 3arps3HEHUE BOTHON CPEIbI.
Oxpana BoJIHbIX pecypcoB. Pa3zpymienue nmoussl. OxpaHa MOYBEHHBIX PECYPCOB.
N3menenue kimMmara.

AHTpOIIOIr€HHOE BO3JICHCTBHE HA PACTUTENIBHBIM U KUBOTHBIM MHp. OxpaHa
PacCTUTENHHOTO U >KMUBOTHOTO MHUpa. OCHOBHBIC MPUHIIMIIBI OXPaHbl MPUPOIBI.
Kpacuaple xnuru. Ocobo oxpansemblie mnpuponnbie Ttepputopun (OOIIT).
Borannueckue caabl U 300JI0TMUECKUE TTAPKH.

OCHOBHBIE TNPUHLHUINBI YCTOWYUBOIO Pa3BUTHS YEIOBEYECTBA U MPUPOJBIL.
PanmonansHOe  MPUPOAOIIONB30BAHHE W COXpaHEHHE  OHOIOTHYECKOTO

pa3zHooOpaszus 3eMiun




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

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






