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HNOACHUTEJBHASA 3AIIUCKA

[Iporpamma mo ydeOHOMY mnpenMery "buomorus" (mamee - Ouwojorus) Ha
YpOBHE cpeqHero obimiero oOpazoBaHus paspaboraHa Ha ocHOBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konmenuuu mnpenojaBaHusi ydeOHoro mnpenmera «buonorus» u
OCHOBHBIX MOJIOKEHUM (PenepanbHoil paboueil mporpaMMbl BOCIIUTAHHUS.

Cornacao monoxenusim ®I'OC COO mnpoduibHbIe y4eOHBIE TPEIMETHI,
u3ydyaemble Ha yYriyOJEHHOM YpOBHE, SBISIIOTCS crocoboM auddepeHunanuu
OoOy4YeHHsI Ha YPOBHE CpPEIHEro OO0Iero oOpa3oBaHUS W TPHU3BAHBI OOCCIICUYHTH
IPEEeMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM OOILIUM, CpPEIHUM
npodeCcCHOHAIBLHBIM U BBICIIMM 00pa3oBaHUEM. B TO ke BpeMs KaXKIbli U3 3THX
y4eOHBIX MPEAMETOB JOJDKEH OBITh OPUEHTHPOBAH HAa MPUOPUTETHOE pEIICHUE
o0pa3oBaTeIbHBIX, BOCHHUTATENbHBIX M Pa3BUBAIOIIMX 3a7a4, CBA3AHHBIX C
npodopueHTarmeit 00yJarmuxcss U CTUMYJIUPOBAHUEM HHTEpeca K KOHKPETHOM
00JJacTU HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH, MEIMIIMHOM, KOJIOTHEH,
MICUXOJIOTUEHN, CIIOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma no yueGHomy nipeamety "buonorus" naér npeacraBieHue O HEu
U 3a7a4ax u3y4yeHus yuyeOHoro mpeamera «buonorus» Ha yriiy0JI€HHOM YpOBHE,
omnpenenser o0s3aTenbHOE (MHBapUAHTHOE) NPEIMETHOE COJEpKaHHUE, €ro
CTPYKTYpPHPOBAaHME IO pa3fenaMm M TeMaM, paclpefereHue N0 Kiaccam,
PEKOMEH/yeT TMOCIEA0BAaTeIbHOCTh M3yYEHUs Y4YEOHOro marepuana ¢ y4€ToM
MEXIIPEJIMETHbIX W BHYTPUIIPEIMETHBIX CBSI3€H, JOTMKM Yy4eOHOro Ipolecca,
BO3PACTHBIX 0OCOOEHHOCTEN 0Oyyatonuxcs. B mporpamme 1o 6MoI0run peaan3oBaH
NPUHIIMUI PEEMCTBEHHOCTHU C U3y4Y€HHEM OMOJIOTMH Ha YPOBHE OCHOBHOT'O OOILIETO
oOpa3zoBaHus, Onarogaps YeMmMy MpoCcMaTpHUBAEeTCS  HANpPABJICHHOCTh  Ha
HoCJenyloniee pa3BUTHE OMOJOTMYECKUX 3HAHUM, OpPUEHTHUPOBAHHBIX Ha
(GopMuUpOBaHHE  €CTECTBEHHO-HAYyYHOTO  MHPOBO33PEHHS,  HKOJIOTUYECKOTO
MBIIIJIEHUS, PEACTABICHUH 0 3710pOBOM 00pa3e KU3HU, HA BOCIIUTAHUE OEPEKHOTO
OTHOIIIEHUS K OKpYXalollel MPUpoIHOH cpene. B mporpamme 1o 6MOIOTUN Takxke
NOKa3aHbl BO3MOXXHOCTH Yy4yeOHOro mnpeamera «buonoruss» B peanusauuu
tpeboBanuii ®I'OC COO K IUIaHUPYyEMbIM JIMYHOCTHBIM, METANPEIMETHBIM U
peIMETHBIM pe3yibTaTaM 00y4ueHus: U B POPMUPOBAHUU OCHOBHBIX BHJIOB YUEOHO-
MO3HABATEIbHON JIEATENIbHOCTH OOYYalIIMXCA [0 OCBOCHHUIO COJEPIKAHUS
OMOJIOrMYecKOro o0pa3oBaHus Ha YPOBHE CPEAHEr0 0011Iero o0pa3oBaHusl.

VYuebnsiil npeaMer «buonorus» Ha YpoBHE CpeIHEro oliiero oOpa3oBaHUs
3aBepiaeT OMOIOruYecKoe 00pa3oBaHKe B IIKOJIE 1 OPUEHTUPOBAH HA PaCIIMpPEHUE
U YrIIyOJIeHHE 3HAHUIM 00y4aromuXxcs 0 )KUBOUM MPUPOJIE, OCHOBAX MOJIEKYIISIPHON U



KJIETOYHOW OHMOJIOTUH, SMOPHUOJIOTUHA U OMOJIOTUW Pa3BUTHS, T€HETHUKHU, CEICKIUH,
OMOTEXHOJIOTUH, SBOJIOIIMOHHOTO YUYEHUS U IKOJIOTHH.

N3yyenue yueOHoro mpeamera «buomorus» Ha yriiyOJIGHHOM YPOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYYaIOUIMXCS K TMOCIEAYIOMIEMY IOIY4YCHUIO
Ouosiormyeckoro  oOpa3oBaHUsT B By3aX W OpraHu3alusx  CpEeaHEro
npodeccronanbHOro oopazoBanus. OCHOBY €ro cojiepKaHusl COCTaBIsIET CUCTEMA
OMOJIOTUYECKUX  3HAHWUW, TONYYEHHBIX TIPH HW3YYEHUH  OOyYaAIOIIMMHUCS
COOTBETCTBYIOIIUX CUCTEMATUYECKUX Pa3fesioB OMOJIOTHU Ha YPOBHE OCHOBHOTO
oburero obpazoBanusi, B 10—11 knaccax 3TH 3HaHUA TONY4YalOT pa3BuTHE. Tak,
pacHIMpEeHbl W YIIIyOJIeHbl OMOJOTMYECKHWE 3HAHUS O PACTCHUSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME 4YeIOBEKa, OOIIMX 3aKOHOMEPHOCTSX >KHU3HHU,
JIOTIOTHUTEIIBHO BKJTFOUCHBI OMOJIOTHUECKHE CBEICHUS TIPUKIIATHOTO U TTIOMCKOBOTO
XapakTepa, KOTOpble MOXKHO HCIIOIb30BaTh KaK OPUEHTUPHI JJISl MOCIEIYIOUIEro
BbIOOpa mpodeccun. Bo3mokHa Takke HMHTErpamus OUOJIOTMYECKHMX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAHUSMH, TIOTYYCHHBIMU OOYYAIOMUMHUCS TIPU U3YICHHUU
(U3HKHU, XUMHH, Teorpapuu U MaTEMATUKH.

Crpyktypa mporpaMmbl 1o ydyeOHOMY Tmipeamery "buonorusa" otpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ DBOJIOIMOHHBIA TOAXOABl K M3YUYCHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIC JIJIST )KUBBIX
CHCTEM Pa3HOTO YPOBHS OpraHU3aIlMH, IBOJIOLMN OpraHMYEeCKOro Mrupa Ha 3emiie,
coxXpaHeHus1 OMOJIOrHYeCKOro pa3HooOpa3us mianeTsl. Tak, B 10 ki1acce u3ydaroTcs
OCHOBBI MOJICKYJIIPHOW M KJICTOYHOM OHOJIOTHH, SMOPHOJIOTMH W OHOJIOTHH
pPa3BUTHS, TEHETUKUA W CEJICKIIMH, OMOTEXHOJOTMH W CHUHTETHYECKOW OMOJIOTHH,
aKTyalU3UPYIOTCS 3HAHHUA OOYYaromMXcsi MO OOTaHWKE, 300JIOTHH, aHATOMHH,
¢uznonoruu yenoseka. B 11 kiacce u3ydaroTcsi 3BOIIOIMOHHOE YYEHHUE, OCHOBBI
9KOJIOTHH M y4eHHe o Ouocdepe.

VYueOupii mpenmer — «buomorus»  mpu3BaH  O00ECHEUUTh  OCBOCHHE
O00YYarOIITUMHUCST OMOJIOTHYSCKUX TCOPUH M 3aKOHOB, WJCH, MPUHITUIIOB W TPABHII,
JIeKaIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTHUHBI MUpa, 3HAHUH O
CTPOEHWH, MHOTO00pa3uM W OCOOCHHOCTAX KIETKH, OpraHu3Ma, TOIMYJISIIUH,
OMOIIEHO3a, YKOCHCTEMBI, O BBIJAIONTUXCS HAYYHBIX JOCTHKEHUSIX, COBPEMCHHBIX
UCCJIEIOBAHUAX B OUOJIOTMH, MPUKIAAHBIX ACTIEKTaX OMOJOTMYECKUX 3HAHUU. Jliis
pa3BUTHS U TOAJIEP)KAHUS MHTEpeca OOydalImuxcs K OHOJOTHU HapsAy co
3HAYUTEITHHBIM 00BEMOM TEOPETUYECKOT'0 MaTepuajia B COAEPKAHUH MPOTPAMMBI
10 OMOJIOTHUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBIICHHUS W Pa3BUTHS
TOM WJIK UHOM 00J1aCTH OMOJIOTHH, BKJIAJIOM OTE€UECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B PEIICHUE BAXKHEUIIINX OMOIOTHYECKUX U DKOJIOTHUECKHUX MPOOIIeM.

Iens uzyuenus yueoHoro mpenmera «buonorus» Ha yriyOonéHHOM ypOBHE —
OBJIaJICHUE  OOYYAOIIMMHUCS 3HAHUSAMH O  CTPYKTYPHO-(PYHKITMOHATLHOU



OpraHW3allid > KMBBIX CHCTEM pAa3HOTO paHra MW MPUOOPETCHHE YMEHUU
UCIIOJIb30BaTh 3TU 3HaHUS B (JOPMHUPOBAHUU MHTEpECa K OMpeNenEHHONW 001acTH
npodeccuoHaIbHON JIeATETbHOCTH, CBSI3aHHOM ¢ OuoONOTHel, WM K BBIOOpPY
y4eOHOr0 3aBeICHUS JIsl TPOJIOJKEHUST OMOJIOTHYECKOr0 00pa3oBaHusl.

JlocTikeHne 1enw  wW3ydeHWss ydyeOHoro nmpeamera «buomorums» Ha
yrayOa€HHOM YpOBHE 00€CTIeYMBAETCS PEIICHUEM CIEAYIOIINX 3a/1a4:

OCBOCHHE O0YYaIOIMMMHUCS CUCTEMBbI OMOJIOTMYCCKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHIICTIIHSIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
IIPaBHIIaX, COCTABJISAIONIAX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTHHY MHUPA; O
CTPOCHUH, MHOT000pa3MM M OCOOCHHOCTSX OHOJOTHYeCKHX CHCTeM (KJIeTKa,
OpraHu3M, MOMYJIAIHNs, BUA, OMOTeo1eH03, ouocdepa); 0 BEIAAIOIINXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIICIOBAHUSAX B OMOJIOTHH;

O3HAaKOMJIEHHE OOYYaIIIMXCA C METOJAMH TIO3HAHUS >KUBOW TNPUPOJIBI:
UCCJIEIOBATEICKUMH  METOJaMU  OHMOJOTMYECKUX HayK (MOJICKYJISpHOH W
KJIETOYHOUN OMOIOTHH, IMOPHUOIIOTHH ¥ OWOJIOTHH PAa3BUTHS, TCHETUKHU U CEIICKITUH,
OMOTEXHOJIOTMM W CHHTETHMYECKOM OHWOJIOTHH, TaJICOHTOJOTUH, JKOJOTHH);
METOJIaMHU CaMOCTOSITEJIBHOTO TPOBEAEHUS OHOJIOTMYECKUX HCCIEOBaHUN B
naboparopud W B mOpupoae (HaOmOJAeHWE, W3MEpEHHe, OKCIEePUMEHT,
MOJICJIMPOBAHUE);

OBJIaJICHUE OOYYArONIUMHUCS yMEHUSMHU: CaMOCTOSITCIbHO  HAaXOJUTh,
aHAIM3UPOBATh U HCIOJIB30BaTh OHOJIOTMUECKYI0 HMH(POPMAIUIO; TOIh30BATHCS
OMOJOTUYECKON TEPMUHOJIOTHEH M CHUMBOJIMKOHN; YCTAHABIMBATh CBSI3b MEXIY
pa3BUTHEM OHOJIOTMM ¥  COITHATBHO-PKOHOMUYECKHMMH ¥  JKOJIOTUYECKUMH
npo0JieMaMH YeJI0BEYECTBA; OIEHWBATH ITOCICICTBHS CBOCH IEATEIHHOCTH IIO
OTHONIIEHUIO K OKPYXKaIoIIeW NPUPOAHONU cpelie, COOCTBEHHOMY 3/I0pPOBBIO H
3JI0POBBIO  OKPY)KAIOIIUX  JIIOJIEH; OOOCHOBBIBATH M COOJIONATh  MEpBI
npoduiakTHK MHGEKIIMOHHBIX 3a007eBaHNM, TpaBWia TOBEACHUS B MPUPOJIC U
oOecrieueHus: 6€30MacCHOCTU COOCTBEHHOM KU3HENEATETbHOCTH B UPE3BBIYANHBIX
CUTyallUsIX TMPUPOJHOTO W  TEXHONEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIC OTKPBITHS B 00JIACTH OMOJIOTHH;

pa3BUTHE Y 00YUAIONTUXCS HHTEIUICKTYTBHBIX U TBOPUYECKHUX CIIOCOOHOCTEH B
npolecce 3HAKOMCTBA C  BBIJAIOIIMMUCS OTKPBITUAMH W COBPEMEHHBIMU
UCCJICIOBAHUSAMH B OHWOJOTHH, PEUIAEMBIMU €10 MpoOJeMaMu, METO0JIOTHEH
OMOJIOTUYECKOTO UCCIIEIOBAHMS, IPOBEACHUS IKCIIEPUMEHTANTBHBIX UCCIICIOBAHUH,
penieHusl OMOJIOTMYECKUX 3a7ad, MOJCIUPOBAHUS OWOIOTHYCCKUX OOBEKTOB W
IPOLIECCOB;

BOCIIUTaHUE y 00YyJaronuXxcsi IEHHOCTHOTO OTHOIIEHUS! K KUBOW MPHUPOJIE B
IIEJIOM ¥ K OTJENbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJTOTUUECKOH,



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

npuoOpeTeHre  OOy4YaloUMHUCS ~ KOMIIETEHTHOCTH B pallMOHAIBHOM
IIPUPOIOTIOH30BAHUH (COOITIOICHIE TIPABIIT TIOBEICHISI B IPUPOJIE, OXPAHBI BUJIOB,
JKOCHUCTEM, Ouocdephl), COXpaHEHUH COOCTBEHHOI'O 3J0POBbSI M 3/I0POBbS
OKpYXarolmux Jroaer (cobmogeHuss wMep nOpoduiakTukud — 3a0oseBaHUM,
oOecrieueHue OE30MACHOCTU IKUZHENEATCTLHOCTH B YPE3BBIUAWHBIX CHUTYAIUSX
NPUPOAHOTO H  TEXHOTGHHOTO  XapakTepa) Ha OCHOBE  HMCIOJIb30BAHUS
OMOJOTMYECKUX 3HAHUM U YMEHUHN B MOBCEIHEBHOM KU3HU;

CO3JaHMEe  YCIOBUW  JUIsi  OCO3HAHHOTO  BBIOOpa  OOyYaIOIIMMHUCS
VHIUBUIYyaTbHON oOpa3zoBaTeIbHON TPAEKTOPUH, crocoOCTBYrOIIEH
NOCIIeyIoIIeMy Tpo(EeCCHOHATLHOMY CaMOOIPEACIICHHIO, B COOTBETCTBHH C
VUHAUBUIYaTbHBIMU UHTEPECAMH U MOTPEOHOCTSIMU PErMOHA.

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 opraHm3alMOHHBIX (OPM, METOAOB U CPEACTB OOy4YeHUs OUOJIOTHU
OCYIIECTBIISIETCS ¢ YYETOM CHEeru(UKN €ro COJASp:KaHWs W HAMpaBICHHOCTH Ha
NPOAOKEHNE OHMOJIOTHYECKOTO O0pa30BaHWsS B  OpPraHU3ANMSIX CPEIHETO
po¢eCCUOHATLHOIO U BBICIIIETO 00pa30BaHUSI.

OO0s3aTenbHBIM yCIOBUEM MPU 00YUYEHUU OMOJIOTUU Ha YTIIyOJIEHHOM YPOBHE
SABJISIETCSI TIPOBENICHHE JTA0OpPATOPHBIX M TpaKTUUYeCKuX padoT. Takxke yuactue
OOyYarOIIMXCsS B BBIMMOTHEHUH TPOSKTHBIX M Y4EOHO-MCCIEAOBATEIBLCKUX PaldoT,
TEMaTHKa KOTOPBIX ONPEIEIIACTCS yIUTEIeM Ha OCHOBE HMEIOIITUXCSI MaTepHaATbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBHIA.



COIEPKAHUE OBYUEHUA
10 KIIACC

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

Tema 1. buosiorusi kKak Hayka

CoBpemeHnHas OUOIOTUsI — KOMILIEKCHas: Hayka. KpaTkas uctopus pa3BUTHUS
Ouosornu.  buonornueckue HaykM W H3y4yaeMble ~HUMH  IIPOOJIEMBI.
@yHIaMEHTalbHbIEC, NPUKIAJHbIE W TIOMCKOBBIE HAyYHbIE HCCICIOBAHUS B
OMOJIOTHH.

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

JdemoHcTpanuu

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

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

Tema 2. 7KuBble cucTeMbI U UX U3YYeHHE

XKuBple cucTeMbl Kak TpeaMeT wu3ydeHusi Ouonioruu. CBOWMCTBA JKHUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOrO COCTaBa, MJUCKPETHOCTb M IEIOCTHOCTb,
CIOKHOCTh M YIHOPSJAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3aLIMS,
CaMOBOCIIPOM3BEAEHUE, PA3/IPAKUMOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldi >KUBBIX CHUCTEM: MOJEKYJISIPHBIM, KIETOYHBIM,
TKAHEBBIH, OpraHU3MEHHBIN, MONYJISIHMOHHO-BUI0BO, AKOCHCTEMHBIN
(OuoreoneHoTu4eckuii), OuocdepHsniii. Ilpomeccel, TPoOUCXOAANINE B IKUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KWMBOTro. JKW3HB Kak ¢opMma CyIecCTBOBAHHMS
Matepuu. Hayku, nzydaroiye >KuBble CUCTEMbI Ha Pa3HbIX YPOBHSIX OpraHU3AINU.

N3yuenne xuBbIX cucteM. Meroasl Ouosiorndyeckoir Hayku. HaOmronenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanu3. [IoHsATHe 0 3aBUCHUMOI U
He3aBUCMMOW mniepeMeHHOM. [lmanupoBanme »dkcnepumenra. IlocraHoBka wu
npoBepka rumnore3. HyneBas runoresza. [lonsiTue BHIOOpPKU U €€ JTOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux JaHHbIX. OlEHKa JOCTOBEPHOCTH MMOJYYEHHBIX
pe3yapTaroB. [IpuunMHBI UCKaXKEHUS pPE3YNbTATOB »JKcrnepumeHTa. [loHsThe
CTaTUCTHUYECKOTO TECTA.

JdemoHcTpanuu



Tabmuupl u cxembl: «OCHOBHBIE TPHU3HAKH >KU3HWY», «bUonoruueckue
cucteMmbl», «CBOWMCTBAa KUBOW MaTepum», «YPOBHHU OPraHU3aLUU KUBOU
npupoabe», «CTpoeHue KUBOTHOM KIETKW», «TkaHM KUBOTHBIX», «CHCTEMBI
OpraHoOB YEJIOBEYECKOro opraHuszma», «buoreonenos», «buochepa», «Metoasl
U3YUYEHUS )KUBOU IIPUPOIBI.

O6opynoBaHue: 1a00paTopHOE 00OPYIOBAHKE JIJIsI TPOBEACHUS HAOII0ICHUH,
VU3MEPEHUM, IKCTIEPUMEHTOB.

IIpakTnueckas padora «lIcnonp30oBaHME pPA3IMYHBIX METONOB IIPH
W3YYEHUH JKUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Knerka — crpykrypHO-QYHKIIMOHAIbHAS eAWMHUIIA >KuBoro. Vcropus
OoTKpbITUs KieTkH. Pabotel P. I'yka, A. JleBenryka. Kinerounas teopus (T. ILIBaHH,
M. Hlneiinen, P. BupxoB). OCHOBHBbIE IOJOKEHHUS COBPEMEHHON KJIETOUYHOU
TEOPUHU.

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

JdemoHcTpanuu

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

Tabmuupl u cxembl: «CBETOBOM MHKPOCKOM», «DJIEKTPOHHBI MUKPOCKOID,
«HMcTopust pa3BUTHS METOA0B MUKPOCKOITUI».

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

IIpakTuyeckass padora «l3ydueHne MeTOAOB KJIETOYHOW OWOIOTUU
(xpomatorpadusi, aekrpodope3, aAubdepeHuanIbLHOe IEeHTPUGYTUpPOBaHUE,
[T1IP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XUMUYECKAN COCTaB KJIETKU. Makpo-, MUKPO- M YIbTPAMHUKPOIJIEMEHTHI.
Bopa u e€ poiib kak pacTBOpUTENS, pEareHTa, y4acTue B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOpErysiuu. MuHepaibHbIe BEeIECTBa KIETKH, UX OMojioruyeckas posib. Poib
KATMOHOB Y AHUOHOB B KJIETKE.

Oprannueckne BelecTBa KIETKU. buonornueckne mnoauMmepsl. benkwu.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OernkoBoi Mosekyibl. [lepBuunas
CTpYKTypa Oenka, menTujaHas CBs3b. BropuuHas, TpeTW4Has, 4YeTBEPTUYHAS
cTpykTypsl. [lenatypamus. CBoiictBa OenkoB. Knaccudukamus  Oenkos.
buonornyeckue pynkuun 0enkos. /lpuonvl.



VYraeroasl. MoHOCaxapuibl, IMCaXapu/ibl, OJIMTOCaXapu/ibl U MOJUCaXapHUIbI.
O6mmit 1aH cTpoeHus U (PU3MKO-XUMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornyeckue GpyHKIIMM yrieBo10B.

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

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

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

CrpykrypHas Ouonorus: OMOXUMHUUYECKHE U OMOPU3UYECKUE UCCIEHOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OuoMonekyl. MooeruposaHnue
CMPYKMYpsl U QYHKYUL OUOMONEKVI U UX KOMNIeKkco8. KomnvromepHulil ouzaiin u
opeanuyecKuil cCunme3s OUOMONEKY U UX HENPUPOOHBIX AHATO208.

JdemoHcTpanuu

[Toptpertsrt: JI. ITonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, O©.
Conrep, C. [Ipy3unep.

Junarpammbl: «PacrnipeneneHne XuMAYeCKUX 3JIEMEHTOB B HEXKUBOW ITPUPOAELY,
«Pacripenenenne XuMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOAELH.

Tabmuupel u cxembl: «llepuoanueckass TabaUIA XMMHUYECKUX 3JIEMEHTOBY,
«CTpoeHue MOJEKyJbl BOJbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHue
MOJIEKYJIbl Oenka», «CTpyKTypbl O€NKOBOW MOJEKYIbD», «CTpOEHHE MOJIEKYI
yraeBoaoBy», «CTpoeHHEe MOJNEKyJl JunuaoB», «HyKIenHOBbIE KHUCIOTHD,
«Ctpoenne Monekysibl ATDOx».

OO6opynoBaHue: XuMUYECKas 1MOCy1a U 000pyI0BaHUE.

JladbopaTopHas padora «OOHapyKeHHEe OETKOB C MOMOIIBIO KaueCTBEHHBIX
peaAKIUIA.

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

Tema 5. CTpoenue u QyHKIUM KJIETKH

Tumel KJIETOK: JdyKapuoThyeckas U Ipokapuorudeckas. CTpyKTypHO-
GbyHKIIMOHAIbHBIE 00pa30BaAHUS KIETKU.



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

Crpoenue u GyHKIIMOHUPOBAHUE YyKapUOTUUYECKON KIIeTKH. [1na3zmaTudeckast
MeMmOpaHa (miazmanemma). CTpykTypa IJia3mMaTuueckoil MemOpanbl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHIeCKyI0 MeMOpaHy: maccuBHBIN (quddy3us, obnerdy€anas
mubdy3ust), akTUBHBIA (TMEPBUYHBIA W BTOPUYHBIM aKTUBHBIM TPAHCIIOPT).
[Tonynponuiiaemocts MeMOpaHbl. PaboTa HaTpuii-kaaueBoro Hacoca. JHIOIUTO3:
MUHOIUTO3, (parouutos. Jk301uTo3. Knerounas crenka. CTpykTypa U GyHKIIMU
KJIETOYHOM CTEHKU pacTeHUH, TpuoOoB.

Hutomma3zma. [uto3omb. IluTockener. [[BmxeHnue nurormiazMbl. OpraHouabI
kJeTkd. OqHOMeMOpaHHbIE OPTaHOU/IbI KIETKHU: dHAoIIa3MaTnyeckas cetb (I11C),
anmapatr [onbIXu, JM30COMBI, HMX CTpOeHHME U (QYHKIUU. B3aumocBs3b
OJTHOMEMOpPAHHBIX OPraHouAoB KieTKh. CTpOoeHHE TPaHYISIPHOTO PETUKYIyMa.
Mexanuzm nanpaenenus 6enxos ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. ['ankuii (arpanyisipHbIi ) S9HIO0MIa3MaTUYECKUN PETUKYITYM.
Cekperopnas ¢yskiusa anmnapata [onbmku. Moouguxayus denxos 6 annapame
Tonvoorcu. Copmuposka 6enkos 6 annapame [onvodcu. TpaHCTIOPT BEIIECTB B
KJeTke. Bakyonu pacturenbHbiX Ki1eTok. Kierounslii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOWABl  KJIETKH:  MUTOXOHJAPUM,  IUJIACTUJIBL.
IIpoucxoacoenue mumoxonopuii u niacmuo. Cumouocernes (K.C. Mepeosickosckuil,
JI. Mapeynuc). Ctpoenune U GyHKIMA MHUTOXOHApWUN u Tuiactui. llepBuunsie,
BTOPUYHBIC U CIIOKHBIE IIACTUIBI (POTOCUHTE3UPYIOIINX FYKAPUOT. XJIOPOIIACTHI,
XPOMOIUIACTHI, JIEMKOIUIACTHI BBICIIUX PACTCHUN.

HememOpanubie opranouabl kietku CTpoeHue M (PyHKIUU HEMEMOpPAHHBIX
OpraHOUI0B KJIETKHU. Pu6ocomsl. IIpomescymounvie Qunramenmol.
MukpodunameHTsl. AKmunogvle Muxpoguiamenmol. MBIIIEUHBIC  KIETKH.
AKmuHo8ble KOMNOHEHmMbl HeMbluleyHblx Kiemok. MukpoTpyoouku. KneTouHslit
nentp. CrpoeHue © JABWKEHUE KIYTUKOB M pPECHUYEK. MUKpOTpYOOUKH
muroruiasmel.  Llentpuons. benku, accoyuupoganuvle ¢ MuxpoguiameHmamu u
muxpompybdoukamu. MomopHwie 6enku.

SAnpo. O6onouka siapa, XpOMaTUH, KapuoIUIa3Ma, SJIPBIIIKH, UX CTPOCHHE U
byakiuu. Snepubiii  O0enkoBbli Marpukc. IIpocTpaHCTBEHHOE pPacHOIOKEHHE
XpoMocoM B HHTephazHOM siape. dyxpomamun u cemepoxpomamut. bemku
XpOMaTHHA — THUCTOHBI. JlunHamuka s0epHOU 000a0uKu 6 mumosze. AHoephviii
mpancnopm.

Knerounsie BkimtoueHus. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK 3YKAPUOT
(pacTUTENHHOM, KUBOTHOU, TPHUOHOM).

JdemoHcTpanuu



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

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

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

JlabopaTopHas paGora «lI3yueHHe CTPOEHUS KIETOK Pa3IUYHbIX
OpPraHU3MOB).

IIpakTnyeckas padora «3ydyeHne CBOWCTB KJIETOYHON MEMOpaHBbI.

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

IIpakTnuyeckas padora «/3yueHue IBHKEHUS IUTOIUIA3Mbl B PACTUTENbHBIX
KJIETKaX».

Tema 6. O0OMeH BelleCTB M NpeBpaleHie JHEPIUU B KJIeTKe

AccuMUIALINA U TUCCUMUWIIALINS — JIBE€ CTOPOHBI MeTabonu3ma. Tunsl oOMeHa
BEIIECTB: aBTOTPO(DHBIM U rerepoTpodHbI. YuacThe KucIopola B OOMEHHBIX
nporeccax. JHepreruyeckoe oobecrneueHue kierku: mpespamenue ATD B
oOMeHHbIX Tporeccax. DepMEHTATUBHBIN XapakTep pPeaKIuid KJIETOYHOTO
Merabonuzma. DepMEeHThl, HUX CTPOCHHE, CBOMCTBA M MEXaHU3M JICUCTBUSL.
Kodepmentsl. OTnuunst pepMeHTOB OT HEOPTaHUYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPhl M OENKU-UHTHOUTOPHI. 3aBUCHUMOCTh CKOPOCTH (PEepMEHTATUBHBIX
peakimii OT pa3INYHbIX (PAKTOPOB.

[lepBuuHBI CHUHTE3 OPraHUYECKHX BeHIeCTB 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
Gdomocunmesa. lIponykTHBHOCTH oTOCUHTE3a. BiusHue pa3audHbx pakTopoB Ha
CKOpOCTh (poTocuHTE3a. 3HaUEHUE (DOTOCUHTE3A.

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

AHaspoOHbie opranu3Mbl. Buabsl Opoxenus. [IponykTel OposkeHHMs M HX
UCIIOJIb30BAaHUE YENOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIC3HEH.

AspoOHBIE OpraHU3MBl. Oransl DHEPreTUYECKOro oOMeHa.
[ToaroroButenbHbI 3Tan. [ HKOINU3 — OECKUCIOPOIHOE PACHICINIEHUE TITIOKO3BI.

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



paboma npomounnou ATD-cunmaszwl. TlpeumyiecTBa a’poOHOrO MyTH OOMEHa
BEIIECTB Nepe aHadpoOHbIM. I(H(PEKTUBHOCTH YHEPTETUIECKOTO OOMEHA.

JdemoHcTpanuu

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

Tabmumpl u cxeMbl: «POTOCHHTE3», « IHEPreTHIecKuil ooOMeny, «buocunres
oenkay, «Ctpoenue pepMeHTa», «XeMOCHUHTE3Y.

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

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

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. HacaeacrBenHast uHGopManus U peaju3anus eé B KiIeTKe

Peakuun MarpuuHoro cunre3a. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKIIMSIIX
MaTPUYHOIO CHUHTEe3a. Peanusanus HacnencTBeHHOW nH(opmauuu. ['eHeTnueckuii
KO, €ro cBoucTBa. TpaHckpunuus — wmaTpuusblii cuHTe3 PHK. IlpmHummsr
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTHUIIAPAJUIEIbBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ sranbl. Yuyactue tpancnoptHbix PHK B OnocunTese Genka.
VYcnoBus Ouocunre3a Oenka. KoaupoBanume amMuHOKHCIOT. Poib pubocom B
O6uocuHTe3e Oenka.

Coepemennvie npedcmasieHus o cmpoenuu 2eHos. OpraHuszalys reHoMa y
OPOKAPUOT U 3YKapuoT. Perynsuus akTUBHOCTH I'€HOB y IpokapuoT. ['mmoresa
oneponHa (®. XKako0O, XK. Mano). Moaexynapusie mexanusmvl IKCNpeccuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynayuu pabomel 2enog. Perynsuus 0OMEHHBIX
poLeccoB B KieTke. KieTounslii romeocTas.

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

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

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



JemoHcTpanumn

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

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

IIpakTuyeckas padora «Co3qaHue MOJIENI BUPYCa».

Tema 8. )KusHeHHbI HUKJ KJICTKH

Knerounsiéi 1ukn, ero mepuoanl W peryisinusa. Hurepdaza u  MUTO3.
Oco0eHHOCTH MpOIIECCOB, MPOTEKAOMMX B UHTepdaze. IloaroroBka KIeTKH K
neneHuto.  IlpecuHrerndeckuit  (MOCTMUTOTUYECKUM),  CHUHTETHYECKHU U
MOCTCUHTETUYECKHH (MPEMUTOTHUECKUI) TIEpUOaAbl UHTEP(a3bI.

Marpuunsii cunre3 JHK — permukanms. [Ipunnunsr perummkamuu JHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATHUBHBIA  CHUHTE3, aAHTUNAPAJIEIbHOCTb.
Mexanusm pernukauuu JIHK. Xpomocombl. CTpoenue xpomocoMm. Temomepsl u
TeiaoMepa3a. XPOMOCOMHBIH Ha0Op KIETKM — KapuoTul. JIUIUIOWIHBIA W
rariouaHbelid  HaOOpsl  XpoMocoMm. ['omonormuneie xpomMocombl. [lojoBbie
XPOMOCOMBI.

Jlenenue kieTku — MuTO3. CTalud MUTO3a U MPOUCXOAIINE B HUX IPOLECCHI.
Tumnsl MuTo3a. KaprokuHes 1 HIMTOKUHE3. bHOI0Ornyeckoe 3HaueHne MUTO3a.

Perynamuss murornueckoro nmkiaa kierku. [Iporpammupyemas kneTrodyHas
rudenp — arnomnTos.

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

JdemoHcTpanumn

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

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

JlabopaTtopHas  paGora  «/I3ydyeHnme  XpOMOCOM  Ha  TOTOBBIX
MHKpOIpEnaparax».

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

Tema 9. CTpoenue u GpyHKIUM OPraHM3MOB

buonornueckoe pa3zHooOpasue OpPraHu3MOB. OnHOKIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oc00EHHOCTH CTPOEHUS U )KU3HEACATEIBHOCTH OJIHOKJIETOUHBIX OPTaHU3MOB.
bakrepun, apxeu, OJHOKJIETOUYHBIE TPUOBI, OAHOKIETOUYHBIC BOIOPOCIH, NPYrue
poTucThl. KoJIOHUaNbHBIE OPTraHU3MBL.



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

Tkanu pactenuit. TUTIbI paCTUTENBHBIX TKAHEH: 00pa3oBaTelibHasl, TOKPOBHAS,
OpoBOJALIAs, OCHOBHAs, MexaHuyeckas. OCOOEHHOCTH CTpOeHus, (PyHKUMI u
PAacCIOJIOKEHUS TKAHEW B OPraHax PaCTCHUM.

TkaHM KXUBOTHBIX U YEIOBEKA. THIBI KMBOTHBIX TKAHEH: 3MUTEIHAIbHAS,
COCIMHUTENIbHAS, MbIlIeYHasi, HepBHas. OCOOCHHOCTH CTpOeHUs, (QYHKIUNA W
pacnoIOKEHUSI TKAHEW B OpraHax KUBOTHBIX U YEIIOBEKA.

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

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneTbl OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX KUBOTHBIX. HapyKHbIll 1 BHYTpeHHUH cKkeneT. CTPOCHUE U TUIIBI
COEMHEHUS KOCTEH.

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

[Iutanue opranuszmos. Ilornomenne Bopl, YIIIEKUCIOr0O ra3a i MUHEPaJIbHBIX
BEIIECTB  pacTeHusiMu.  lluranume  KUBOTHBIX.  BHyTpumosiocTHOoe
BHYTPHUKJICTOYHOE MHuIIeBapeHue. [IuTtaHne NO3BOHOYHBIX >KUBOTHBIX. OTHEINbI
NMILIEBApUTENBHOrO Tpakra. [IumeBapurensHble kenes3pl. llnmeBapurenbHas
CHCTEMA YEIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pacteHuil. Jlpixanue ;xuBoTHBIX. [luddy3us
ra3oB uepe3 MOBEPXHOCTh KiIeTKH. KoxkHoe npixanue. [pixarenbHasi TOBEPXHOCTD.
XKabepnoe u n€royHoe apixaHue. /[pIxaHne MO3BOHOUYHBIX KUBOTHBIX M YEJIOBEKA.
DOBOJIIOIIMOHHOE  YCIOKHEHUE CTPOEHUSI JIETKUX TO3BOHOYHBIX >KUBOTHBIX.
JlpixaTenpHas cucTeMa 4YenoBeKa. MeEXaHu3M BEHTWIAUHWM JIETKUX y MNTUL U
MJIEKONUTArONUX. Perynsamnus apixanus. J{pixaTeabHble 00bEMBI.

TpaHcnopT BeLIECTB Y OpPraHU3MOB. TPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
TpaHcnopT BemecTB Yy KHUBOTHbIX. KpoBeHOCHas cucTteMa W €€ OpraHsbl.
KpoBeHocHass cucTeMa TMO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepare,
KPOBEHOCHBIE cOCyAbl M KpoBb. Kpyrum kpoBooOparieHus. IBOJIOLMOHHBIE
YCIIO)KHEHUSI CTPOCHHSI KPOBEHOCHOW CHCTEMbI NMO3BOHOYHBIX >KMBOTHBIX. Pabora
cepala v e€ peryisiius.

Brinenenne y oprann3sMoB. Beinenenue y pacteHuil. Beiienenne y d)KUBOTHBIX.
CokparutenbHpie Bakyoiau. Oprasbl BbleneHud. DuibTpamus, CEKpelus 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 (QyHKIMOHHPOBAHUE
Hedpona. OOpa3oBaHHE MOYH Y YETIOBEKA.

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

3amura y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HMX NpPOU3BOAHBIE.
3amura opraHu3ma ot Oonesnedd. UMmyHHas cuctema 4denoBeka. KieTouHwlid u
TyMOPaJIbHBIA UMMYHUTET. Bpoxka€HHBIH W NpUOOPETEHHBIN crnenupuuecKui
UMMYHUTET. Teopus KIOHAIbHO-cellekTuBHOro ummyHutera (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OPraHU3MOB. Poib BpOXKAEHHOTO
UMMYHUTETA B PA3BUTUN CUCTEMHBIX 3a00JI€BaHUN.

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

HepBHast cucrema u pedrekTopHas peryjsius y >XUBOTHBIX. HepBHas
CHUCTEMA U €€ OTAENBl. DBOIIONHOHHOE YCIOKHEHUE CTPOCHHSI HEPBHOM CUCTEMBI Y
KUBOTHBIX. OTIENbl TOJIOBHOI'O MO3Ta IO3BOHOYHBIX >KUBOTHBIX. Pediexkc u
pednexTopHas nyra. be3ycioBHbIe U ycIOBHBIE pedIEKCHI.

I'ymopanpHas perynsuus U 3HAOKPUHHAsS CUCTEMA JKMBOTHBIX M YEJIOBEKA.
JKene3sl 3HIOKPUHHOM CUCTEMBI M X TOPMOHBL. J{elicTBrE TOpMOHOB. B3aumMocBA3b
HEPBHOW U SHIOKPUHHOM cucteM. ['unoranamo-runoduszapHas cucrema.

JdemoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuupl U cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOrOKIETOUYHbIE
Bogopociany», «bakrepun», «lIpocteiimme», «OpraHbl LBETKOBBIX PacTEHUN,
«CucteMbl OpPraHoB IIO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIX», «TkaHu pactenuit», «KopHeBbie cuctemsl», «CTpoeHue credisy,
«CTpoeHue JIMCTOBOM IUTACTUHKW», «TKaHM KUBOTHBIX», «CKEIET 4YEIOBEKay,
«IIumeBapurenpHas cucrtema», «KpoBeHocHass cucrtema», «JlpixarenpHas
cucrema», «HepBHaa  cucrema», «Koxka», «MpbllleyHass  CUCTEMaAY,
«BplaenurenbHasg CHCTEMa», «JHAOKPUHHAS CUCTEMA», «CTPOEHHE MBI,
«UmmyHnurer»,  «KumeyHomonoctHele», «CxeMa  NUTAaHUS  PACTEHHI»,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX IKUBOTHBIX», «CTpOEHHE TUAPHIY,
«CTpoeHue 1iaHapun», «BHyTpeHHee CTpOeHHE IOKIEBOro 4depBs», «HepBHasd
cuctema pbeio», «HepBHas cucrema sArymku», «HepBHas ~— cuctema
npecMmbikaromuxcsa»,  «HepBHas  cucrema  nruny, «HepBHas — cucrema
MIIeKoNUTaouux», «HepBHas cucrema uenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MHKpPOIpEnapaTrbl OJHOKJIETOYHBIX
OpPraHW3MOB, MHKPOIIPENAPATHl TKAHEH, PAKOBHUHBI MOJUIFOCKOB, KOJUIIEKIUU



HACEKOMBIX, HUTJIOKOXKUX, KUBBIE SK3EMIULSIPbl KOMHATHBIX pacTeHH, repOapuu
pacTeHUN pa3HbIX OTJAENOB, BIIAXKHBIE IIpenaparbl JKUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJET 4eJOBeKa,
o0opyaoBaHUE I JEMOHCTPALIMK IOYBEHHOI'O ¥ BO3AYIIHOTO MUTAaHUS PACTEHUH,
pacuierieHrs Kpaxmalia U OelKoB NoJ IeHCTBUEM (PEPMEHTOB, 00OPYA0BaHUE IJIS
JEMOHCTPALMH OIBITOB IO U3MEPEHUIO KU3HEHHOM EMKOCTHU JETKUX, MEXaHU3Ma
JBIXaTENbHBIX ABMKEHUIN, MOJEIN T'OJIOBHOI'O MO3ra Pa3jan4HbIX )KUBOTHBIX.

JlaGoparopHast padora «3yueHue TkaHel pacTEHUI.

JlaGoparopHasi pabora «3yueHue TkaHel ;KUBOTHBIX).

JlabopaTopHas padora «/3yyeHre opraHoB IIBETKOBOTO PACTEHUSI».

Tema 10. PazmHoKeHMe U pa3BUTHE OPTAaHU3MOB

@opMbl pa3MHOKEHHUS OpraHM3MOB: Oecronoe (BKJIKOYas BEreTaTUBHOE) U
nojaoBoe. Buapl  Oecrosoro  pa3MHOXKEHMs:  I[IOYKOBAHME,  CIOPYJISALUS,
(parmeHTanys, KIOHUPOBAHHUE.

[TonoBoe paszmuoxeHue. IlomoBbie KIIeTKH, WM TameThl. Meio3. Craauu
meno3a. [losenenne xpomocom B menose. Kpoccnarosep. buonornuecknii cMbIci
MeHo3a M IOJIOBOrO Iporecca. MeWo3 M €ero MeCcTO B JKM3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzapoapiieBoe passutue. ['amerorenes y uBoTHbBIX. [[00BBIE KENE3BI.
OO6pazoBaHue 1 pa3BUTHUE MOJOBBIX KieToK. CriepmaTorenes u oorene3. CTpoeHue
IIOJIOBBIX KJIETOK.

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

NHauBuyallbHOE pa3BUTHE OPraHU3MOB (OHTOr€HE3). DMOPHUOJIOTUs — HayKa
0 Pa3BUTHU OpPraHU3MOB. Mopghozcenez — 00Ha U3 21a8HbIX NPOOIIEM IMOPUOTIOCUL.
Konyenyus mopgoecenoe u mooenu mopgozenesa. Craauu >MOpHOTeHE3a
KUBOTHBIX (Ha mpumepe Jarymku). JpoOGnenne. Tumbl  npoGrneHus.
Hemepmunuposannoe u Hedepmunuposantnoe Opodrenue. bnacmyna, munvl
onacmyn. OcoOeHHOCTH JpOOJEHMST MIIEKONMMUTAIOMUX. 3apOJbIILIEBbIE JUCTKU
(ractpyssiiusi). 3akiiaJika OpraHOB U TKaHEW U3 3apOJIbIIIEBbIX JIUCTKOB. B3anmHuoe
BJIUSHUE YacTell pa3BUBAIOIIErOCs 3apojbllia (SMOpHOHAJIbHAS WHIYKLUSA).
3aknazKa IUTAHA CTPOCHMSI JKMBOTHOIO KAaK  PE3yJbTaT  HEPapXUUYECKUX
B3aMMOJAEHCTBUI TreHOB. BnusHue Ha 5MOpPHOHANbHOE pa3BUTUE Pa3IUYHBIX
(haKTOPOB OKPYKAIOIIEH CPEIIBI.

Poct m pasButue xuBOTHBIX. [locTamMOpuoHanbHbIA nepuox. Ilpsmoe u
HenpsiMoe pasButue. PaszButue ¢ meramMopdo3oM y OECIO3BOHOUHBIX U
NO3BOHOYHBIX >KMBOTHBIX. DBHONIOrM4yeckoe 3HAYEHHE MPSMOr0 M HENpsIMOro
pa3BUTHS, UX PACHpPOCTpPaHEHHE B mpupone. Tumbl pocta KUBOTHBIX. PaKTOPHI
pEryisiuuu pocTa >KMBOTHBIX U 4yenoBeka. CTaguu mocTaMOpHOHAIBHOTO Pa3BUTHSA



y KUBOTHBIX U 4esioBeKa. [leproabl oHToreHe3a yenoBeka. CTapeHue U CMEPTh Kak
OMOJIOrMYECKHE MPOIIECCHI.

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

MexaHu3MBbl pEryJsiuyd OHTONeHe3a Y PAaCTeHUMN 1 )KUBOTHBIX.

JdemoHcTpanuu

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

Tabmumpel 1 cxeMbl: «BererarmBHoe pa3MHOXKeHHE», «Tumbel Oecrooro
pa3MHOXKEHUS», «Pa3MHOXEHHE XJIaMUIOMOHAJb», «Pa3MHOXXEHHE JBIJICHBIY,
«Pa3MHOXeHUE TUAPBDY, «Meno3y, «XpoMocoMbl», «I'amerorenes», «CtpoeHue
SIMIEKJIETKM U criepMaTo3ouian, «OCHOBHbIE CTaauu OHTOreHesza», «lIpsmoe u
HEMpsMoOe pa3BUTuE», «Pa3BuTHe MaWCKOro xyka», «Pa3Butue capaHum»,
«Pa3Butne nsarymkn», «JIBOWHOE OIUIOOOTBOPEHHE Yy ULBETKOBBIX PACTEHUI,
«CTpoeHHe CeMSH ONHOAOJIBHBIX U JABYIAOJBHBIX PAaCTEHUI», «KU3HEHHBIN LUK
MOPCKOM KanmycCThI», « KM3HEHHBIA LUK MXay, « KU3HEHHBIN HUKJI MAOPOTHUKAY,
«OKW3HEHHBIN UK COCHBD.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpEnaparbl SUIEKIETOK U
CIIEpMATO30UI0B, MOJAENb «[ UK pa3BUTHS JATYILIKN.

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

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

JlaGoparopuass padora «CTpoeHHE OpPraHoB Pa3MHOMXEHHS BBICIIUX
PaCTEHUI.

Tema 11. I'eneTMka — Hayka 0 HaCJeACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoOB

Hctopus craHoBIIeHUsI M pa3BUTUS TeHETUKHY Kak Hayku. Paboter I'. Mennens,
I'. ne ®pusa, T. Moprana. Poip O0T€4e€CTBEHHBIX YYEHBIX B PA3BUTHUU I'€HETUKH.
Pa6ots H. K. Konwriosa, H. U. BaBunosa, A. H. benozepckoro, I'. J[. Kapneuenko,
10. A. ®ununuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIEC TEHETUUECKHUE MOHATUS U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJjUleNibHbIC TEHBbI, aJbTEPHATHBHBIC IPU3HAKH, JOMHUHAHTHBIM M PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs! TUHUS, TUOPUIbI, TEHOTHUII, ()EHOTHII.
OCHOBHBIE ~ METO/ABl  TEHETHKU: THOPUIOJIOTHYECKUH,  IUTOJIOTUYECKUH,
MOJIEKYJIAPHO-TEHETUYECKUM.

JdeMoHCcTpanuu



[Toptpersr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. .
BasuiioB, A. H. benoszepckuii, I'. J[. Kapneuenko, FO. A. ®ununyenko, H. B.
Tumodeen-PecoBckuii.

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

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

Tema 12. 3aK0HOMEPHOCTH HACTEACTBEHHOCTH

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

AHanmsupyroniee ckpemmBanue. [[poMeKyTOUHbIA XapaKkTep HACIIEIOBAHMS.
Pacmieruienrie npu3HaKoB MIPU HETIOJIHOM JOMUHUPOBAHUU.

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

CuemnienHoe HacienoBaHue npusHakoB. Pabotel T. Moprana. CuerieHHoe
HACJIEJOBAaHWE T€HOB, HApYUICHHWE CLEIUICHHS MEXAY T'€HaMUu. XPOMOCOMHAs
TE€OpUsl HACIEACTBEHHOCTH.

I'eneTnka mona. XpoOMOCOMHBIM MEXAHU3M OIPEAEIECHUSA NOJIA. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TreTeporaMeTHbIM Tos. [ eHeTnueckas
CTPYKTYypa MOJOBbIX XpoMocoM. HacnenoBanue npu3HaKkoB, CLETUIEHHBIX C ITOJIOM.

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

['eHeTMYECKMI1 KOHTPOJIb Pa3BUTHS PACTEHHI, dKUBOTHBIX U YEJIOBEKA, A TAKXKE
(U3MOTOTHYECKUX  TPOIIECCOB, TOBEAEHWS ¥  KOTHUTUBHBIX  (DYHKITHIA.
['eneTnyeckue MexaHU3Mbl CUMOMOTEHE3a, MEXAHU3MbI B3aUMOJIEUCTBUS «XO35IMH
— Tapa3uT» U «XO3IUH — MHUKpoOHOM». ['eHeTMueckue acheKTbl KOHTPOJIS U
U3MEHEHMsI HaCJIeICTBEHHON NH(OpMAIMHU B TOKOJIEHUAX KJIETOK U OPraHU3MOB.

JdeMoHCTpanuu

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

Tabmunpl u cxemsl: «IlepBoiii 1 BTOpOit 3akoHBI Menaens», « TpeTuii 3akoH
MeHnnens», «AHanu3upyrollee CcKpeluBaHue», «HenomHoe AOMUHUpPOBaHHUEY,
«CrierieHHOE HACJIeIOBaHWE TPU3HAKOB Yy npo30odmibl», «[eHeTuka Tmoiay,
«Kapuorun denoBeka», «Kapuotun apozoduibr», «Kapuotunm —nOTHIBD,
«MHOXECTBEHHBIN aJUIeIN3M», «B3auMoIeiCTBUE TEHOB.

OO6opynoBanue: MOAENb MJs JEMOHCTpAIlMUd 3aKOHOB €IWHOOOpasus
rUOpUIOB TIEPBOTO TIOKOJICHHMSI W PACHICIUICHUS TMPU3HAKOB, MOJEIb s
JEMOHCTpAllMA 3aKOHA HE3aBHCHMOIO HACJEAOBAaHUs NPU3HAKOB, MOJEIb IS



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

IIpakTnueckas padora «/3ydeHue pe3yabTaTOB MOHOTHOPHIHOTO
CKpEILIUBaHUA Y APO30(PUITBI».

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

Tema 13. 3aKkoHOMEpPHOCTH U3MEHYMBOCTH

B3aumopeiictBue reHoTHMna W cpenbl npu  (GopMupoBaHUU (EHOTHUIIA.
N3menunBOCTh Mpu3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHBIE NMPU3HAKU. Buasl
V3MEHUYHMBOCTH: HEHACIICICTBEHHASI U HACJICACTBEHHAS.

MonudukanuonHas HW3MEHYMBOCTh. Ponb cpensl B (opMUpPOBaHUU
MOIU(PUKALIMOHHON M3MeHuMBocTH. HopMa peakiuu npusHaka. BapuanmoHHBIN
pan u BapuarnmonHasi kpuBas (B. Horanncen). CpoiicTBa MoAuUKAIIMOHHOM
U3MEHYUBOCTH.

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

KoMOuHaTuBHasT HM3MEHUYMBOCTh. Mei03 M TOJIOBOM MPOIECC — OCHOBA
KOMOMHATUBHON N3MEHYMBOCTHU. P0OJIb KOMOMHATHUBHON N3MEHUYNBOCTH B CO3JaHUU
TEHETUYECKOro pazHoo0pa3usi B Mpeiesiax 0JIHOr0 BUA.

MyrtanroHHass W3MEHYMBOCTb. Buabl MyTauui: T'€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYUUMPOBAaHHbIE MyTauud. SaepHele U
qUTOIUIa3MaTuiYeckue mytanuu. CoMaTU4ecKre M MOJIOBble MyTaluu. [IpudnHb
BO3HMKHOBEHUs MyTauuil. MyTareHbl W WX BJIUSHHE HAa OpPraHU3MBbI.
3aKOHOMEPHOCTA MYTAIMOHHOIO MpoIecca. 3aKOH TOMOJOTMYECKUX PSII0B B
HacieacTBeHHoM m3MmenuuBoctu (H.M. BaBuiioB). BHesjepHas M3MeHYHMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U dNUSEHOMUKA, PpOIb INULEHEMUYEeCKUX akxmopos 8
Hacne0068aHUuU U U3MEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2aAHUZMOS.

JdemoHcTpanumn

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

Tabmumpt u  cxeMbl: «Buasl u3MeHuMBOCTHY», «MonudukarmoHHas
U3MEHYUBOCTHY, «KomOuHaTuBHas U3MEHYUBOCTHY, «Meito3»,
«OmnonporBopeHuey, «I'eHernueckue 3a00JeBaHus YeloBeKay, «BUbl MmyTanuii».

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

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



IIpakTuueckas padora «Mytanuu y Jpo3oduibl  (Ha  TOTOBBIX
MHKpOIIpenapaTax)».

Tema 14. I'eHeTnka 4esioBeKka

Kapuornn dyenoseka. MexnyHapoaHas mporpamMma HMCCIENOBaHUS T€HOMA
yenoBeka.  Meroasl  M3ydeHUsT TEHETHMKHM  YEJIOBEKa: T'€HEeaJOrM4yecKui,
OJIM3HEIOBBIH, LIUTOT€HETUYECKHUH, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHU . CoBpemeHHOE ONpENEIICHUE IeHOTHIIA:
IIOJIHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHHUE, B TOM YHUCJE C MOMOLIBIO
[T11P-ananu3a. HacneacTBeHHble 3a00/ieBaHUA YeioBeKa. [ eHHbIE M1 XpOMOCOMHBIE
0one3Hu uyenoBeka. bonesHu ¢ HAcIEeNCTBEHHOW MPEapacloNoKEHHOCTBIO.
3HaUYE€HWE MEIULHMHCKON T'€HETHKU B MPEJOTBPAILECHUN U JICHEHUU F€HETUYECKUX
3a0oneBaHui 4yenoBeka. MeauKo-reHeTuyeckoe KOHCYJIbTUupoBaHue. CTBOJOBbBIE
KJIeTKH. 1IoHATHE «T€HETHYEeCKOoro rpy3a». DTHYECKHE acCIEKThl MCCIECIOBAaHUM B
001acTy peJakKTUPOBAHUS F€HOMA U CTBOJIOBBIX KJIETOK.

'enernueckue (akTopsl TOBBIIICHHONM YYBCTBUTEIBHOCTH YeNOBEKa K
(u3nUeCKOMY U XMMHUYECKOMY 3arpsiI3HEHUIO OKpY’Karolleil cpeabl. I'eneTnyeckas
IIPEIPACIONIOKEHHOCTD YEJIOBEKA K MaTOJIOTUSM.

JdemoHcTpanuu

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

IIpakTnyeckas padora «CocTaBieHUE U AaHAJIN3 POAOCIOBHOM».

Tema 15. Cenrekunsi OpranusMoB

JlomecTukanus U ceJIeKIus. 3apOXKIECHUE CENEKIINN U JOMECTUKALIMU. Y YEHHE
H. U. BaBunoBa o LleHTpax NpOUCXOXIEHUS M MHOrooOpasus KyJIbTYPHBIX
pacteHuil. Posib cerekiuu B CO3JaHUU COPTOB PACTEHUM U ITOPOJ )KUBOTHBIX. CopT,
0pOJIa, IITaMM. 3aKOH FOMOJIOTHYECKHUX PAJIOB B HACIEACTBEHHON N3MEHUYNBOCTU
H. 1. BaBuiioBa, ero 3HaueHue 1)1l CETEKIIMOHHON paOoTHhl.

Metoasl cenekIMoHHOM paboThl. McKyccTBEeHHBIM OTOOp: MAcCOBBIM U
VHAVBUYaJIbHBIN. Oranel ~ KOMOMHAIMOHHOM  cenekuuu.  McneiTanue
OPOU3BOAMUTENEH MO MNOTOMCTBY. OTOOp NHO TE€HOTHIy C MOMOIIBIO OLIEHKHU
(eHoTHIAa MOTOMCTBA U OTOOP IO T€HOTUNY ¢ nomolbio aHanusa J[HK.

HckycCTBEHHBI ~ MyTareHe3  Kak  METOJI  CEJIEKIIMOHHOW  paboThl.
PannanoHHbli 1 XUMUYECKUI MyTareHe3 Kak MCTOYHUK MYTAlUil Y KyJbTYPHBIX
¢opm opranuzmoB. lcnonp3oBaHHE TE€HOMHOTO PEJAKTUPOBAHUS U METO/OB
pexomOuHaHTHBIX JIHK 17151 momydeHus: ncXoIHOro MaTepuaiia Juisl CEEeKIUH.

IToyuenune IIOJIMIIJIONIOB. Bryrpusunosas rudpuan3anus.
bnuskoponcTBeHHOe  cKpemiuMBaHMe, wiM  MHOpuauHr.  HepoactBeHHoe
CKpellMBaHue, Win ayrOpuauHr. I'ereposuc u ero npuuuHsl. Mcnonb3oBaHue
rerepo3uca B cenekuuu. OtmanénHas ruOpuauzauus. [Ipeononenue Oecruiogus



MEXBUAOBBIX THOPUIOB. JJOCTHIKEHUS CENEKIIMU PACTEeHUI U )KUBOTHBIX. «3enéHas
DeBONIOYUAY.

CoxpaHeHHE U U3yYEHUE N'EHETUYECKHUX PECYPCOB KYJIBTYPHBIX PACTEHUI U UX
JUKHAX pOJIUYEl JUIsl CO3JaHUsl HOBBIX COPTOB U TMOPUAOB CEIIbCKOXO03SMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpanenue u YnpaeileHue 2eHemudecKumMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIOBIX  JHCUBOMHBIX 6 UYeNsixX YIAVYUIeHUs
CYWecmeyiomux U co30aHusi HOBbIX NOPOO, JUHUU U KPOCCOB8, 6 MOM HUcCle C
NpUMEHEHUeM COBPEMEHHBIX MemMOo008 HAYUHbIX UCCTe008AHUL, Nepedosblx uoell U
NepCneKmuBHbIX MexXHOA02UM.

JdemMoHcTpanuu

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

Tabnuuel u cxembl: «L{eHTpBI TPOUCXOKAEHUS U MHOTOO0OPA3Usl KYJIbTYPHBIX
pacTeHuit», «3aKOH TOMOJOTHMYECKUX PSIAOB B HACIEACTBEHHOW M3MEHUHUBOCTH,
«Mertogsl cenekuuny, «OtnanénHas rudpuauzanus», «MyrareHes».

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

JlaGopaTopHasi padora «3ydueHrue METO/I0B CEICKIIMU PACTECHUI.

IIpakTuyeckas padora «[IpuBnBKa pacTeHHI».

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

Tema 16. BUoTeXHOJI0TUS U CHHTETHYECKAsA OMOJIOTHSA

OOBEKThI, UCHOJB3yEeMble B OMOTEXHOJIOTMHM, — KIJIETOUYHbIE W TKaHEBbIE
KYJIbTYpHI, MHUKPOOPTaHU3MBI, 1754 XapaKTepUCTHKA. TpanuuroHHas
OMOTEXHONOTHA:  XJIEOOMEeUeHHE, TMONYYeHHE KHCIOMOJOYHBIX  MPOAYKTOB,
BUHOAenue. MukpoOuonornueckuid cuHTe3. OOBEKTBI MHUKPOOHOIOTMYECKUX
TexHoJorui. [IpousBoacTBo Genka, aMUHOKUCIOT U BUTAMHUHOB.

CozntaHre TEeXHOJOTMid U MHCTPYMEHTOB IIEJICHANPABICHHOIO U3MEHEHHS U
KOHCTPYHUPOBAHUSI TEHOMOB C LIEJIBIO MOJIYYEHUSI OPraHU3MOB U MX KOMIIOHEHTOB,
CoJlepKalllX HE BCTPEUaOIIUeCs B IPUPOie OMOCUHTETHUECKHUE MYTH.

Knerounas unxkeHepus. MeTonbl KyJIbTyphbl KIETOK M TKaHEW PAacTEHUU H
KUBOTHbIX. KpuoOGanku. Comaruyeckas THOpuAM3AIUS U COMATHYECKUU
sMOpuorene3. lcnonb30BaHUE TramiougoB B CEIEKUUU pacTeHui. [lonyuenue
MOHOKIIOHAbHBIX anmumei. Hcnonvszosanue MOHOKIOHANbHBIX U NOAUKTOHATLHBIX
aumumen 6 Mmeouyune. VICKYCCTBEHHOE OIUIOAOTBOpEHUE. PexoHCTpyKius
AWLIEKJIETOK U KIOHUPOBAaHHUE XUBOTHBIX. METO TPaHCIUIAHTALMU AJIEp KIETOK.



Texnonozuu 0300posneHuUs, KyIbMUSUpo8aHUs U MUKPOKIOHATbHO20 PASMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass W TeHHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 I€Ha W
koHcTpyupoBanue pekomonHanTHbIXx JIHK. Cosoanue mpanceennwvix opeanuzmos.
JIOCTM>KEHUS U ITEPCIIEKTUBBI XPOMOCOMHOM Y TEHHOW MHKEHEPUU. DKOJIOTHUECKHE
U 3TUYeCKHUe NMpoOIeMbl TeHHON HHKEHEPUH.

Menumnuackue Ouotexnonoruu. [loctrenomuas nudposas meaumnuHa. [11[P-
JUArHOCTUKA. MeTaOoJIOMHBI aHalnu3, TeHOLUEHTPUYECKUH aHalu3 MpoTeoMa
YEJIOBEKA IS OLIEHKH COCTOSIHUSL €ro 370poBbs. Mcmonb30BaHME CTBOJOBBIX
kiaerok. TapretHas Tepanus paka. 3D-Ouommkenepuss mns  pa3paboTKu
(yHIaMEHTaNbHBIX OCHOB MEIWLMHCKHUX TEXHOJIOTUM, CO3JaHHs KOMIUIEKCHBIX
TKaHEH COYETaHWEM TEXHOJOTHM TPEXMEPHOro OMOmpUHTUHTA U ckaddosauHra
JUIS pelIeHUs 3a]1a4 ePCOHAIN3NPOBAHHON MEIULIMHEI.

Co3naHre BEKTOPHBIX BaKIMH C LENbI0 OOecredeHus: KOMOMHHPOBAHHOU
3amuThl OT Bo3Oymuteneir OPBU, ycTaHoBieHHE MOJEKYJISAPHBIX MEXaHHU3MOB
¢ynkunonuposanust PHK-cogepskamux BUPYCOB, BBI3BIBAIOIIUX OCOOO ONACHBIE
3a00J1€BaHUs YETIOBEKA U JKUBOTHBIX.

JdemoHcTpanuu

Tabmuupl u cxemsl: «crnonb30BaHHE MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KileTouHas nHKeHeEpUs», «I €eHHass HHXKEHEPUS».

JlaGopaTopnas padora «/3ydyeHne o0bEKTOB OMOTEXHOIOTUM.

IpakTueckas padora «llonyyeHre MOJTOYHOKUCITBIX TPOLYKTOBY.

JKeKypcusi «bHOTEXHONOrMs — Ba)KHEWIIAsT IPOU3BOAMTENBHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MMPOU3BOICTBO)Y.

11 KIIACC

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

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

JIB>KyIMe cuiibl 3BoIIOIMK BUAOB 110 Y. JlapBuHY (BBICOKass HHTEHCUBHOCTD
Pa3MHOXEHHUSI OpPraHU3MOB, HACJEJICTBEHHAas M3MEHYMBOCTh, OopbbOa 3a
CYIIIECTBOBAHKE, €CTECTBEHHBIN U MCKYCCTBEHHBIN 0TOOD).

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

JdeMoHCcTpanuu



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

Tabmuupe! u cxemsl: «Cuctema xuBoi npupoasl (o K. JInnuer)», «Jlectauna
KUBBIX cyiiecTB (o Jlamapky)», «MexanuzMm (HOpMUPOBAHUS PUCTIOCOOTEHUHN Yy
pacTeHuit u *kUBOTHBIX (10 Jlamapky)», «KapTta-cxema mapiipyra mytemniectBus Y.
Hapsunay, «Haxogxku Y. [apunay, «Dopmbl OOphOBI 3a CyIIECTBOBAHHEY,
«[Toponpr romy6ei», «MHoroodpasue KyJabTypHbIX (opM KamycTb», «Ilopozs
JOMAIIIHUX >KUBOTHBIX», «Cxema oOpa3oBaHusi HOBbIX BHUJOB (o Y. JlapBuny)»,
«CxemMa COOTHOUIEHUS MABWXKYIIMX CHJI 3BOMIOLMHNY», «OCHOBHBIE IIOJOKECHHS
CUHTETUYECKON TEOPUH IBOJIOLIHI.

Tema 2. MUKpP03BOIIOLMA U €€ pe3yJIbTAThI

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

DOneMeHTapHble (AKTOPbl (IBIKYIIME CHUJIbI) SBOJIONUU. MyTallMOHHBIHI
nporiecc. KomOunatuBHas u3MeHUMBOCTh. Jlpeiid TeHOB — cliydaifHbie
HEHAIPaBJIEHHbIE U3MEHEHHSI YAaCTOT aJljiesield B monyasauusax. J((eKT ocHoBaTemsl.
Opgexm oOymuvinounozo copaviuka. CHUdNCEHUE 2eHEeMUYEeCK020 pPAa3H00Opa3usL:
npuuunsl u creocmsus. llposenenue s¢pgpexma opeiigha eeno6 6 6OIbUUX U MATBIX

NONYAAYUSIX. Murpanuu. N3orsimus MO YIS LIV : reorpaduieckas
(mpocTpaHCTBEHHAs), Onosioruyeckas (penpoyKTUBHAs).
EctecTBeHHBII 0TOOp — HampaBisgiomuii Qakrop sBomouud. DopMbl

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMHA, CTAOWIM3UPYIOIIUNA,  Pa3pbIBAIOIIM
(mm3pynTuBHbIi). [lomoBoit orOop. BO3HUKHOBEHHE M 3BOIIOIMS COIUATHHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco6eHHOCT, ~ OPraHM3MOB  KaK  Pe3ysibTaT  MHUKPOIBOJIOIMH.
Bo3nukHOBeHUE NpUcnoco0IeHui y opranu3MoB. ApoMop(o3bl U UIM0AIANITALIUH.
[Tpumeps! TprcocOOJIeHNIA Y OPTaHU3MOB: MOP(hOIOTHYECKHE, GU3UOTIOTHIECKHE,
Oumoxumuyeckue, mnoBeaeHUYecKkre. OTHOCUTEIBHOCTh  MPUCTOCOOJIEHHOCTH
OpraHHU3MOB.

Bun, ero xpurepum u crTpykrypa. BumooOpazoBaHue Kak pe3yJibTar
MUKpO3BOMOIMK. M3omsamnust — kioueBod ¢akTtop BumoodOpazoBanus. [lytu u
CIocoObI BUJI000pa30BaHUsA: aJJIONaTPUIECKOE (reorpaduueckoe),
CUMITATPUYECKOE (9KOJIOTUYECKOE), «MT'HOBEHHOE» (MOAUIUIONU3AIINS,
rubpuauzanus). JJIMTeTbHOCTh YBOIOIMOHHBIX MPOIIECCOB.

Mexanu3Mbl GOpMHUPOBAHUS OMOJIOTHIECKOTO pa3HOOOpa3usl.



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

JdemoHcTpanuu

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

Tabmuiet 1 cxembl: «MyTanmoHHasT HM3MEHYUBOCTHY, «llomynsironnas
CTpPYKTypa Buaa», «CxeMa MposiBlIeHUs 3aKkoHa Xapau—BalinOepray», «JBuxyiiue
CWJIBl HBOJIIOIUUY, «IDKOJIOTHMUYECKass M30JSIUs MOMYJsALUUA CeBaHCKOM (openny,
«["eorpadmueckast U30AIUS TUCTBEHHUIIBI CHOUPCKOM U IMCTBEHHUIIBI 1IAYPCKOM»,
«[TonmynsiIMOHHBIE BOJHBI YHCIEHHOCTH XMUIIHHUKOB U KEpTB», «Cxema NeHCTBHUS
€CTECTBEHHOT 0 0TOOpay, «@opMbl 00pHOBI 3a cyliecTBOBaHUEY, «HIyCTpHUaIbHBIHI
MenaHu3m»,  «KuBble  Hckomaemsbie»,  «IIOKpOBHUTENBCTBEHHAass  OKpacka
KUBOTHBIX», «[Ipenynpexnaromas oOKpacka >XHBOTHBIX», «Du3znogoruueckue
agantaiuny, «lIpucnocoONEeHHOCTh OpPraHu3MOB M €€ OTHOCHTEIBHOCTHY,
«Kpurepuu Buna», «Buapl-nBoiHuKn», «CTpyKTypa Buaa B Npupoie», «Crnocoosl
BUI000pa3oBaHus», «I eorpaduueckoe B11000pa30BaHue TPEX BUOB JIaH bIIICH,
«DKOJIOrnYecKoe BUA000pa3oBaHUe BUAOB CHHHUL», «llomurionasl pacTeHHiD,
«KanycTHO-peneunbiil THOpUI.

OO6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydelia NTHUIl U
3BEpeil ¢ MpUMEPAMH Pa3IMYHBIX IPUCITIOCOOICHU, Yydesa NTHI] U 3Bepel pa3HbIX
BUJIOB, TepOapuu pacTeHUi OJIM3KUX BHUJAOB, OOPA30BABIIUXCS Pa3TMYHBIMU
crnocobamu.

JladbopaTopHasi pabota «BrIsBiIeHHE U3MEHUUBOCTH Y 0COOEH OJTHOT'O BUJIAY.

JlabopatopHnas padora «lIpucrnocoOnaeHus opraHU3MOB U X OTHOCUTEJIbHAS
11e71eC000Pa3HOCTh .

JlaGopaTtopnas padora «CpaBHeHHE BHAOB 10 MOP(HOIOTHYECKOMY
KPUTEPHUIO».

Tema 3. MaxkpodBo/iouus 1 eé pe3yjabTarbl

Meroael wu3ydeHMs MakpodBomouMu. [laneoHTonmornmueckme  MeETOZBI
uzydeHus: dBomouuu. IlepexogHeie ¢GopMbl W (PUIOTEHETUYECKUE  PSIIbI
OpraHHU3MOB.

buoreorpadguueckue meroasl u3ydeHus sBomtonuu. CpaBHeHue (Gropsl H
(dayHbl MaTepuKOB M OCTpoBOB. buoreorpaduyeckue obmactu 3emnu. Bunbr-
SHAEMUKHU U PEIIUKTHI.

OMOPHOJIOTUYECKHE M CPABHUTEIBHO-MOP(OIOTUYECKUE METObI M3Yy4YECHUS
BONIIOLMHU. ['€HeTMYecKue MEXaHU3MBbl 3BOJIOLMM OHTOI€HE3a W IOSIBICHUS
SBOJIIOLMOHHBIX ~ HOBIIECTB. ['OMOJIOrMYHBIE W  AHAJIOTMYHBIE  OpraHbI
PyaumenTtapuble  opraHbl M aTaBu3Mbl.  MOJIEKYJISIpHO-T€HETUYECKHUE,



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

XPpOMOCOMHBIE MYTAIIUU U SBOJIOLIMS TEHOMOB.

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

JdeMoHCcTpanuu

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

Tabmuupl 1 cxembl: «DuoreHeTHUECKU pAsl JOWAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smepbl»,  «Creromedanb»y,  «Punnodurery,  «CemMeHHBIE
nanopoTHUKN», «buoreorpaduueckue 30HBI 3emun», «Jlpelid KOHTHUHEHTOBY,
«Penukthly, «HavanbHble cTagud SMOPUOHATLHOIO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «l'OMOJIOTMYUHBIE W AHAJOTHYHbIE OpraHbl», «PyIUMEHTBI»,
«ATaBU3MBI», «XpPOMOCOMHBIE HA0OphI 4YEIOBEKAa M IIWMIIaH3e», «lIaBHBIC
HaIpaBJICHUSI BOIIOLUNY, «OO0I1I1e 3aKOHOMEPHOCTH 3BOJIOIIUN.

OOGopynoBaHue: KOJJIEGKIIMU, TrepOapuu, MYJISKA HCKOMAEMBbIX OCTaTKOB
OpPraHU3MOB, MYJISIKU TOMOJIOTUYHBIX, 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 MOCTOSHHOTO CaMO3apOXKIECHUS KU3HU U €€ onpoBepkeHue onbitamMu O.
Penu, JI. Cnannanuanu, JI. [Tactrepa. [IpoucxoxaeHne ;k1U3HU U aCTPOOUOJIOT USL.

OcHOBHBIE JTalbl HEOPraHUYECKOU ABOJIIOLUU. [lmanerapHas
(reosoruueckasi) HSBOJIONMS. XUMHUYECKas OJBOMIOLUMA. AOHUOT€HHBIA CHHTE3
opraHuyeckux BemniecTB u3 Heopranuueckux. Omeir C. Mumnepa u I'. HOpwm.
O6pazoBanue noaumepoB u3 MmoHoMepoB. Koanepsarnas runoresa A. 1. Onapuna,
runore3a nepBuyHoro OynboHa JIx. XonjelHa, reHeTrudeckas rumoreza [
Ménnepa. Pubosumer (T. Yek) um rumoreza «mvupa PHK» V. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHHE MPOTOKIICTKH.

Ncropus 3emun n meTonbl €€ n3ydenus. MlckonaeMmble OpraHn4ecKue OCTaTKU.
I'eoxpononioruss u e€ Meroabl. OTHOCHUTENbHAs W AOCOJIOTHAsE T€OXPOHOIOTHS.
['eoxpoHoIOruuecKas mKaja: 30Hbl, 3pbl, HEPUOJbI, STOXU.

HauanbHpie sTanel opranndeckor »sBomrouuu. [losBieHne u 3BOTOLHUS
MEPBbIX KIETOK. DBOJIOIUS MeTaboau3Ma. BO3ZHMKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOMIIEHKH KaK aHaJor MEepBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaproThl U 3yKapUOTHI.



[Tpoucxoxaenue 3ykapuot (CuMOMOreHe3). IBONIOIMOHHOE TPOUCXOKICHUE
BUpPYCOB. IIponcxoxneHue MHOTOKIETOYHBIX OpPraHu3MoOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE€ 3Talbl ABOJIOLIMM BBICHIMX pacTeHuil. OCHOBHBIE apoMopdo3b
pacreHui. Bpixox pacrenus Ha cymy. IlosBieHue CIOpPOBBIX pAacTEHUU W
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. I[IponcxoxaeHue [BETKOBBIX
pacTeHUMN.

OcCHOBHBIE€ A3Tambl SBOJIONHUHU KUBOTHOTO MHpa. OCHOBHBIE apoMop(do3b
KUBOTHBIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — IMOSIBIEHUE COBPEMEHHBIX
TunoB. IlepBbie XOpnoBbIe KUBOTHBIE. JKU3Hb B BO/E. DBOJIOIMUS MO3BOHOYHBIX.
[Tpoucxoxnenne ampuduit u pentwiumii. [IporcxoxneHne MICKONUTAIONUX U
ntul. [lpunnun kmroyeBoro apomopdoza. OcBoeHue O€ClO3BOHOYHBIMU U
MIO3BOHOYHBIMU KUBOTHBIMU CYLIU.

Pazutne xu3Hu Ha 3emie MO »paM U IEepUoAaM: apxel, MPOTEPO30il,
najaeo30M, Me3030i, kaliHo30i. OO0I1as XapaKTEpUCTUKA KIMMAaTa U F€0JIOrMYEeCKUX
npoueccoB. [losBaeHue U pacuBeT XapaKTEPHbIX OPraHU3MOB. YTIIe0Opa30BaHUE:
€ro yclIOBHUs U BIIMSIHUE HA Ta30BbIi cOCTaB aTMOC(hEpHI.

MaccoBbie BbIMUPaHUSI — 3KOJIOTMYECKUE KPU3UCHI ITpouuioro. llpuunHsel u
CIENCTBUSA MAacCCOBBIX BbIMHpaHHU. COBPEMEHHBIN JKOJOTMYECKUUA KPHU3HC, E€T0
ocobenHoctu. [Ipobnema coxpanenus 6uopaznooOpasusi Ha 3emIie.

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

JdemoHcTpanuu

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

Tabmumpr n cxeMbl: «Cxema ombita @, Penny», «Cxema onpita JI. ITactepa mo
U3YUYEHHIO CaMO3apOXKJIEHHs Xu3HW», «Cxema ombita C. Mwumiepa, I'. Opm»,
«JTampl  HEOPraHWYECKOW  3Bomrounn», «l'eoxpoHoinormyeckas  mIKanay,
«HauanpHble 3Tanbl OpraHUYecKoi 3BOMIONUNY, «CxeMa 00pa3oBaHUS DYKAPUOT
nyTéM cuMmOuorenesa», «Cucrema KUBOW mpupoabl», «CTpoeHUE BUPYCA,
«Apomopo3bl  pacteHuid», «PuHHOQUTH), «OIHOKIETOYHBIE BOIOPOCIH,
«MHorokserounele Bogopociam», «Mxun», «llanoporHukn», «l'0J0CEMEHHbIE
pacteHus», «Opranbl UBETKOBBIX pACTEHUI», «CXemMa pa3BUTHS )KUBOTHOTO MUPa»,
«Apomop(do3sl KUBOTHBIXY, «[IpocTeitmmey, «Kumedanomnonoctaeie», «Ilmockue
yepBuy», «HUnenucronoruey», «PviOb», «3eMHOBOMHBIE», «lIpecMbIkaronuecs,
«Itnusy, «Miekonurarommey, «Pa3BuTue KU3HU B apXEUCKOU dpe», «Pa3Burue
JKA3HA B TMPOTEPO3OUCKOU 3pe», «Pa3BuThe XU3HM B MAJICO30MCKOU 3per,
«Pa3BuTHE KU3HU B ME3030MCKOMN 3pey», «Pa3BuTHe )XU3HU B KAaWHO30MCKOM 3pen,
«CoBpeMeHHas CUCTEMA OPraHUYECKOr0 MUpPay.



OOGopynoBanue: repOapuu pacTEeHU pPa3IMYHBIX OTAENOB, KOJJIEKIIMU
HACEKOMBIX, BJIQYKHbIE MpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOKHX, CKEJIEThl MO3BOHOYHBIX dKUBOTHBIX, Uy4€elia IITULL U 3BEPE, KOJJIEKIIUU
OKaMEHEJIOCTEe, TMOJIE3HBIX MCKOIMAEMbIX, MYJSIKU OPraHUYEeCKUX OCTaTKOB
OpraHU3MOB.

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

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

IIpakTnueckas padora «/3ydeHue OCOOEHHOCTEH CTPOCHUSI PACTECHHIA
Pa3HbIX OTAEIIOBY.

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

Tema 5. IIpoucxoxaeHue 4eJI0BEKa — AaHTPOIOI eHe3

Pa3pnenbl 1 38724 aHTPONOAOTrUU. METOo bl AHTPOIIOJIOT UH.

CraHoBieHHE TPEACTABICHUN O IMPOUCXOXKICHUM 4YelIOBeKa. PenurnosnHsie
B0O33peHUsl. COBpEMEHHbIE HAYYHbIE TEOPHUHU.

Cx0ncTBO yenoBeka ¢ KUBOTHBIMU. CHCTEMAaTHYECKOE MTOJIOKEHUE YEIOBEKA.
CBuaeTenbCcTBa  CXOJACTBA  YENOBEKA € JKUBOTHBIMU:  CPaBHHUTEIIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTHYECKHE, (bH3M0II0r0-OMOXUMHUUECKHUE,
noBegeHueckue. OTanums 4eloBeKa OT KUBOTHBIX. [IpsMOX0XIeHue U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3zBuTHE TOJOBHOTO MO3ra U BTOPOM CUTHAIBHOU
CUCTEMBI.

JBrxyire cuibl (PakTopbl) aHTPOIIOreHe3a: OMOJIOrMYeCcKue, COlMaIbHbIC.
CooTtHoleHrne OMOJIOTUYECKUX U COIMMATIBHBIX (PAKTOPOB B AaHTPOIIOTEHE3E.

OcCHOBHBIE CTaJMM AHTPOIIOTeHe3a. PaHHHME uenoBEKOOOpa3HbIE 00E3bsHbBI
(MPOKOHCYJIBI) U paHHUE MOHTUJIBI — OOIIKE MPEIKU YET0BEKOOOPa3HbIX 00€3bsH U
JM0JIel. ABCTPAJONMUTEKH — ABYHOTHE NMPEAKHU JItoAe. YeloBek yMenbli, MepBbIe
V3TOTOBIIEHUA OPYAUM TpyAa. UemoBEeK MPAMOXOISIINN U IEPBBIM BBIXOJ JIFOAEH 3a
npenensl Adpuku. Yenosek reinenb0eprekuil — o0l npegok HeaH 1epTaIbCKOro
YEJIOBEKAa M YEJIOBEKAa pa3yMHOro. YemoBEeK HEaHIEpPTaJbCKUW Kak BUJ JIIOJEH
XOJIOAHOTO KiMMarta. YeloBEeK pa3yMHBbI COBPEMEHHOI'O THIIA, JECHUCOBCKHIA
YeIIOBeK, OCBOCHHE KOHTHHEHTOB 3a mpenenamu Adpuxu. [lameorenernka u
NaJIeOreHOMHMKA.

DBOJIOLUST COBPEMEHHOTO 4elnoBeKa. EcTecTBeHHBbI OTOOp B MOIMYJISIUSIX
yenoBeka. MyTanMoHHBIN Tiporiecc U moiaumMopdusm. [lomynsiroHHbIE BOJHBI,
npeiid reHoB, Murpaius u «3Q@PEeKT OCHOBATEINS» B MOMYJISAIUIX COBPEMEHHOTO
YEJIOBEKA.



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

MexaucuuiinHapHable  MeToabl B Qusnueckoil  (OMOIOrHYECKO)
AHTPOIOJIOTUHU.  ODBOJIIOLMOHHAS ~ AHTPOIOJIOTHS W MaJ€OaHTPOMNOJIOTHUA
YEJIOBEYECKUX MOMYJISIui. buoconuanbHble UCCIAENOBAaHUS MPUPOAbI YEIIOBEKA.
HccnenoBanre KOIBOTIOMUH 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,
«YenoBekooOpa3Hubie 00€3bsHBI», «CKeleT dYeloBeKa M CKeleT IIHMIIaH3ey,
«PynMMEHTHI U aTaBU3MBI», «JIBUXKYIIUE CUITBI aHTPONOT€HE3ay, « IBOJIIOIMOHHOE
OpPEBO  4YENOBEKa», «ABCTpalonuTek», «4YemoBek  ymenblid», «YHenosek
MPAMOXOIAIIMNNY, «/leHncoBckuil yenoBek» «Heannepranbip», «KpoMaHbOHIIED,
«Ipenku yenoBekay, «ITanbl 3BOIIOLMU YETOBEKa», «Pachl UeT0BEKay.

OOGopynoBaHue: MYJSDKM — OKaMEHENIOCTeH, TMpeAMETOB  MaTepualibHOM
KYJIbTYpbl TIPEAKOB YeENOBEeKa, penpoaykuuu (dororpaduu) KapTuH ¢
MUGDOJIOTUIECKUMUA U OUOJEHCKUMU CIOKETaMU TPOUCXOXKJICHUS 4YeJIOBEKa,
dboTorpadun HaX0IOK UCKOMAEMbIX OCTAaTKOB YEJIOBEKA, CKEJIET YEIOBEKa, MOJIEIb
yeperna 4elnoBeKa 1 yepera NMMITaH3€, MOJIeNIb KUCTH YE€JIOBEKAa U KUCTH IIIMMITaH3E,
MOJIEJIM TOPCa MPEIKOB YETOBEKa.

JladbopaTopHasi padora «l3yueHne ocoOeHHOCTEH CTPOCHHUS CKeleTa
YEJIOBEKA, CBSI3AHHBIX C MPSAMOXO0KIACHUEM).

IIpakTuyeckas padora «3yueHue SKOJOTMUECKUX aanTaluid YEI0BEKa.

Tema 6. JkoJjiorusi — HayKa O B3aUMOOTHOIUICHHUSAX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM C OKPY/KaKIlel cpeaou

3apoxeHue 1 pa3BuTHE 3Konoruu B Tpyaax A. 'ymbonbeara, K. @. Pynse, H.
A. Cesepuona, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3ngensl u 3amauu
sKoJ0ruu. CBs3b KOJIOTUU C APYTUMHU HayKaMHU.

Meroasl skonoruu. lloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B JIKOJOTHH:
OpUpOAHbIE M JlabopaTopHble. MoJenupoBaHWE€ B HKOJIOTMU. MOHUTOPHUHT
OKpY’Karolen Cpeibl: JIOKAIbHBIN, perHOHATBHBIN U TJI00aTBHBIH.

3HaueHUEe DOKOJOTMYECKUX 3HAHWUW i1  YeJOBEeKa. KOJIOTMYECKOe
MHPOBO33PEHUE KaK OCHOBA CBSI3€W 4YeloBe4ecTBa ¢ mpupoaor. @opmupoBaHue
3KOJIOTUYECKOMN KYJIbTYPbl U 3KOJIOTHYECKOW TPAMOTHOCTH HACEJIEHUS.



JemoHcTpanumn

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

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

JlaGopaTopHasi padora «3yueHne METO/I0B AKOJIOTUYECKHUX
VICCIIEIOBAHUI.

Tema 7. Opranu3msl u cpeaa oOMTAHUS

Dkonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH X aencTBus. Knaccudpukarms
AKOJIOTHYECKUX (DaKTOpPOB: aOUOTUYECKHE, OMOTHYECKHUE, aHTpororeHHsie. O0mme
3aKOHOMEPHOCTH AEHCTBUS dKojoruueckux ¢akropos. I[IpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOHWOHTHBIC
OpraHU3MBI.

AlGuotnueckue ¢aktopsl. CBeT Kak nsKkonorudeckuit ¢dakrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOIO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTMUYECKHE TPYIIbI
pacTeHUd W >KUBOTHBIX II0 OTHOWICHWIO K cBeTy. CuUrHanpHas poJib CBETa.
doTonepuoanusM.

Temneparypa kak skonoruueckuit ¢akrtop. JleiictBue Temmeparypsl Ha
opraHus3Mbl. [IOMKWIIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIEC OPTaHU3MBI.

Brnaxnocth kak skonorumdeckuii dakrtop. IlpucmocobneHuss pacTteHuil K
noJiiep:kaHuio BogHoro Oamanca. Knmaccudukaius pacTeHHil MO OTHOIICHHIO K
Boze. [IpucnocoOnenust ;)kUBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUsI OpPraHU3MOB: BOJIHAs, HAa3€MHO-BO3JYIIIHAs, MMOYBEHHAs,
ryOMHHAsE ~ TOJIOYBEHHAs, BHYTpUOpraHuzMeHHas.  DHU3UKO-XUMUYECKUE
0COOEHHOCTH cpesl oOuTaHusi opraHu3MoB. [Ipucnoco6ieHnss OpraHu3MoB K >KU3HU
B Pa3HbIX cpeaax.

buonoruueckue putmbl. BHemmHue u BHyTpeHHUE pUTMBL. CyTOYHBIE H
rou4yHble PUTMBL. [IpUCIIOCOONIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCJIOBHM KU3HMU.

’Kuznennsie popmbl opranuzmoB. [lousarue o xxuzHeHHoM hopme. XKuzHeHHbIe
(GbopMBbI pacTeHMil: JepeBbs, KYCTapHUKH, KYCTapHUUYKH, MHOTOJIETHHE TpaBbhl,
ofHoNeTHHE TpaBbl. JKu3HeHHBIE (OPMBI )KUBOTHBIX: THUIPOOMOHTHI, T€OOMOHTHI,
a3poOnoHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buornueckue dakTopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUI: KOHKYPEHIIHS,
XUIIIHUYECTBO, cuMOM03 U ero Gopmbl. [lapazutusm, xoomepaiusi, MyTyalausM,
KOMMEHCAIU3M (KBapTUPAHTCTBO, HaXJICOHUYECTBRO). Herpoduueckue
B3auMojielicTBust  (Tommueckue,  Qopudeckue, (pabpuyeckue).  3HaUCHUE



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

JdemoHcTpanuu

Tabmuupl 1 cxeMbl: «Okoyorudeckue (akTopb», «CBETOBOM CHEKTP»,
«IKOJIOTUYECKHE TPYIIIBI JKUBOTHBIX IO OTHOLIEHUIO K CBETY», «TErnoKpoBHbIE
JKUBOTHBIE», «XOJIOIHOKPOBHBIE JKUBOTHBIE», «DHU3MONIOrMYECKUE ananTaluuu
KHUBOTHBIX», «Cpeapl oOWUTaHUS OpraHu3MoOBY», «buomornyeckue pUTMBIY,
«KuznenHnblie popmbl pacTeHuily, « KuzHeHHbIe (HOPMBI )KUBOTHBIX», « IKOCUCTEMA
IIMPOKOJIUCTBEHHOI'0 Jiecay, «IKOCHCTEMAa XBOMHOro Jieca», «llenmn mnuraHus»,
«XUIITHUYECTBOY, «[Tapazutuszm», «KoHKypeHIus», «CumOmo3y,
«KoMMeHcanusm».

OOGopynoBaHnue: repOapuu pacTeHUN U JKUBOTHBIX, MPUCIOCOOJEHHBIX K
BIMSIHUIO PAa3JIMYHBIX SKOJIOIMYECKHX (DakTOpoB, repOapuu CBETOIHOOMUBBIX,
TEHENOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUM, CBETOJIIOOMBBIEC, TEHEIIOOUBHIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHHsI, repOapuu U KOJJIEKIIUU TEIUIONIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PACTEHUM, Yyyena NTHUIl U 3Bepeil, repdapuun
pacTeHuid, OTHOcALMXCs K rurpoduram, kcepopuram, mMe3opuTam, KOMHATHBIE
pacTeHUsl JaHHBIX IPYMI, KOJUIEKIUHU KUBOTHBIX, OOMTAIOIINX B pa3HbIX cpenax,
repOapu M KOJUIEKIIMM pAaCTEHUHM M IKUBOTHBIX, OOJAaJAOMIMX YepTaMu
IPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSIM YCJIOBHH >KU3HHU, TrepOapuu M
KOJIJIEKIIUM PAaCTEHUN M JKUBOTHBIX PA3JIMYHBIX YKU3HEHHBIX (OpM, KOJIEKLIUU
KUBOTHBIX, YYaCTBYIOIUX B Pa3INYHBIX OMOTUYECKUX B3aUMOJIEUCTBUSAX.

JlabopaTopHass 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 BUIOB M NOIMYJIAMH

OKOJIOTUYECKHE  XapaKTEPUCTUKH  TOMYJIALHH. [lonynsaupa  Kak
Ounonornyeckas cucrema. Ponb HEOJHOPOAHOCTU Cpenbl, GPU3HUECKUX OapbepoB U
0COOEHHOCTEN OMoIoruu BUAOB B (POPMUPOBAHUM MIPOCTPAHCTBEHHON CTPYKTYpPBI
nomyisauuid. OCHOBHBIE IOKAa3aTeNW IMOMYJSLUU: YHUCIEHHOCTh, IUIOTHOCTS,
BO3pacTHAasT W TMOJOBasg CTPYKTYpa, POXKAAEMOCTb, IIPUPOCT, TEMII pOCTa,
CMEPTHOCTb, MUTPALIHSI.

OKonoruyeckasl CTpykrypa nomyisanud. OIEHKa 4YMCIEHHOCTH IOIYJISLUU.
JIluHaMKKa HONyJsiuuyA U €€ peryysnusa. bUoTHYecKui IMOTEHLIHAN IOIYJISALHUH.
MopenupoBanue JUHAMHUKHU NMONMysAnud. KpuBblie pocTa YMCIEHHOCTH MTONYJISLUN.
KpuBble BbDKMBaHUA. Perynsiuys YUCIEHHOCTH NOMYJSLUNA: 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 nonynsuuid. Apeansl BUIOB. BHIbl M MX KU3HEHHBIE
CTpaTeruu. JKOJIOTNYECKHE SKBUBAJICHTHI.

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

JdemMoHcTpanuu

[Toptper: Jx. 1. XatunHCOH.

Tabmuupl M cxembl: «ODKOJOTMYECKUE XapaKTEPUCTUKU MOMYJSLUN,
«IIpocTpaHCTBEHHass  CTpyKTypa mnomyisuun», «Bo3pacTHble  NHpPaMHJIbI
nonyaaun», «CKOpPOCTb  3aCelIeHUs IMOBEPXHOCTH 3€MJIM  PAa3JIUYHBIMU
opranuzMaMm», «Mogenb s3kosorndeckort Hummu Jlx. M. Xatunaconay.

OG6opynoBaHue: repOapuu pacTEHUM, KOJIJIEKIIUU KUBOTHBIX.

JlabopatopHnas padora «IIpucnocoOneHusi CeMsH paCTEHUI K pacCeIeHUION.

Tema 9. Iko10rus cO00IECTB. IKOJOTHYECKHE CUCTEMBbI.

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

Okocuctema Kak oTkpbiTas cucrema (A. JIx. Tencnu). OyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B SKOCHCTEME: MPOIYIEHTbI, KOHCYMEHTBI, PEAYLEHTHI.
Tpopuueckue ypoBHu. Tpoduueckne unenu u cetu. AOHOTHUECKHE OJOKH
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.

Hunamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HamnpaBnenHsie 3aKOHOMEpHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuunbie U
BTOPUYHBIE CYKIIECCMM M HMX TMPUYUHBL. AHTPOIOrE€HHbIE BO3JCUCTBUS Ha
cykueccuu. KnumakcHoe coobuiectBo. bruopaznooOpasue u moiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYUBOCTH COOOILIECTB.

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

AHTpOINOreHHbIE IKOCUCTEMBI. ATpo3dKocucTemMa. ArpoueHo3. Pasznmuuus
MEXy aHTPOIIOI€HHBIMU U IPUPOIHBIMHU 3KOCUCTEMAMM.

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



3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBHIA OpPraHW3MOB B
IKocHucTeMax. Poib Kackaonozo 3gghexma u 8U008-30UDPUKAMOPOS (KIAIOUEBbIX
6U008) 6 pyHKYUOHUposaHuu dxocucmem. IlepeHOC PHEPTUU U BEIIECTB MEXKIY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOIMYJISIUI U SKOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3/ICHCTBUHA.

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

JdemMoHcTpanuu
[Toptper: A. JIx. Tencnu.
Tabmupt u cxembl:  «CTpykTypa  OuHOIIEHO3aY, «JKocucrema

MIMPOKOJIMCTBEHHOTO JIecay, «DKOCUCTEMa XBOMHOTO Jiecay, «DyHKIIMOHAIbHbIE
IPYIIIBI OPraHU3MOB B SKOcUcTeMe», «KpyroBopoT BelecTB B 3kocucTemey, «Llenu
nuTaHus (MacTOWIHAs, JETpPUTHAs)», «DKOJOTHYECKas MHUpaMHUaa YHCE,
«QKoNoruyecKas mupamuaa Ouomacce», «IKOJIOTHUecKas MUpaMuaa dHEPTUN,
«O0pazoBanue 6onotay, «IlepBuunas cykueccus», «BoccraHoBieHue jeca mnocie
noxkapay, «JKOCUCTEMa 03epay, «ATporeHo3», «KpyroBopoT BEIIECTB U MOTOK
SHEPruu B arpoueHo3e», «lIpumepsl ypOoskocuctem».

OO6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydelia NTHUIl 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 CyXOJO0JIbHBINA UM MOMMEHHBIN JIYT, 03€p0, O0JI0TO)».

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

Tema 10. buocdepa — riodaabpHas IKoCHCTEMA

buocdpepa — oOmiennanerapHas o0ojiouka 3eMiiM, TAE€ CYIIECTBYET WU
CyILeCTBOBaJa KU3Hb. Pa3zButue npeacraBieHuil o ouochepe B Tpyaax . 3rocca.
VYuenue B. . Bepnanckoro o 6uochepe. O6nactu 6mochepst u e€ coctan. XKupoe
BeIIeCTBO Onochepst u ero PyHKITHH.

3aKOHOMEpPHOCTH cyliecTBoBaHusl Onocdepbl. OcobeHHOCTH OHMocdepsl Kak
ri100anbHOM dKocHCcTeMBl. JluHaMuueckoe paBHoBecue B Ouocdepe. KpyroBoporsl
BEIIECTB U OMOT€OXMMUYECKHE UKIIBI (Yriiepoa, a30ota). PUTMUYHOCTD SIBJICHHIA B
ouocdepe.



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

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

JdeMoHCcTpanuu

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

Tabmunpl u cxembl: «['eochepnr 3emnu», «KpyroBopoT azora B MPUPOAEH,
«KpyroBopor yriepoga B mnpuponae», «KpyroBopor Kuciopoga B HPUPOJIEY,
«Kpyroopot Boasl B mpupozae», «OcHOBHbIE OMOMBI cymmy, «Kinmarnueckue
nosica 3emnm», «Tynapay», «Tairay, «Cmemannbiid jiecy, «IIIUpOKOINCTBEHHBIN
necy, «Crenpy», «CaBanHay, «llycTbiHay, « Tponnueckuii gecy.

OO6opynoBanue: repdapun pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUH >KMBOTHBIX.

Tema 11. YestoBek M OKpyKa0OImIas cpeaa

OKOJIOTUYECKHE KPU3UCHI M HMX NPHUYAHBL. BoO3neiCcTBUE YEIOBEKa Ha
ouocdepy. 3arps3HeHne BO3AyIHOM cpenbl. OxpaHa BO3yxa. 3arpsa3HEeHUE BOJHOM
cpenbl. OxpaHa BOAHBIX pecypcoB. PazpymieHune mouBbl. OXpaHa MOYBEHHBIX
pecypcoB. M3meHnenue kimnmara.

AHTpPONIOTEHHOE BO3JIEMCTBHE HA PACTUTEIBHBIM U )KMBOTHBIN Mup. OXpaHa
PaCTUTENBHOTO U >KUBOTHOrO Mupa. OCHOBHBIE NPUHLMIBI OXPaHbl IPHUPOIBI.
Kpacubie kuuru. Ocobo oxpaHsiembie mnpupogHbie Tepputopun (OOIIT).
borannyeckue cajpl U 300JI0rMYECKUE TAPKU.

OCHOBHBIC TPHUHIUIIBI YCTONYMBOI'O PA3BUTHSI UYEIOBEYECTBA U IMPUPOJIBI.
PanvonanbHOe  MPUPONONONB30BAaHME M COXpAaHEHHE  OMOJIOTHYECKOTO
pazHooOpasust 3emian. OOmMeE 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJIOTHYSCKUX
Kpu3HucoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA U €r0 BEPOSATHBIE TIOCIEACTBUS.

Pa3Butne METOIOB MOHUTOPUHTA Pa3BUTHUSI OMACHBIX TEXHOT'CHHBIX
npoueccoB. CucmemHuvie ucciedo8aHus nepexooa K pecypcocoepezaroujeii u
KOHKYPEeHmMOCnocoonot snepeemuke. buonoeuueckoe pasnooobpasue u 6uopecypcani.
Hayuonanvuvlie ungopmayuonnvie cucmemvol, obecneuugarowue O00CMyn K
ungopmayuu nO COCMOAHUIO OMOENbHbIX 6U008 U 3Kkocucmem. (OcHoBbl
sKopeadburumayuu Kocucmem U Ccnocooos 060pvoOLl ¢ OUONOBPENCOCHUSMUL.
Pexoncmpykyus mopckux u Ha3emMHbIX IKOCUCEM.

JdemoHcTpanuu

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



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



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

JIMUHOCTHBIE PE3YJIBTATDBI

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

B cTpykType MMYHOCTHBIX Pe3yIbTaTOB OCBOSHHUS MPOrpPaMMBbI IO OUOJOTUH
BBIJICJICHBI CJIEAYIONIUE COCTABIIAIONIME: OCO3HAHUE O0YUYaIOIIUMUCS POCCHICKOM
rPaXIAaHCKON MIEHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSATEIbHOCTH
U CAMOONPENEIEHUI0, Haiuuyue momusayuu K OOyYEHUIO  OHOJIOruH,
yenenanpaegiennoe paszeumue BHYTPEHHUX YOEXKIEHUM JUMYHOCTH HA OCHOBE
KJIFOUEBBIX IICHHOCTEW U HCTOPUUECKUX TPATUIUN pPa3BUTHUS OHOIOTHYECKOTO
3HAHUSI, 20MOBHOCMb U CNOCOOHOCMb O0YUYAIOIIHNXCA PYKOBOJICTBOBATHCS B CBOEH
JESATETbHOCTU I1[EHHOCTHO-CMBICTIOBBIMU  YCTAHOBKAMH, NPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOro 00pa30BaHusl, HAIUYUEe NPABOCOZHAHUS FKOIOTMUECKOU KYJIbTYPBHI,
CnocoOHOCMU cMagums ENHA U CTPOUTD KU3HEHHbBIC TUTAHBI.

JIM4HOCTHBIEC PE3YIIBTATHl OCBOCHUS ITPOTPAMMBI 110 OMOJIOTHH IOCTUTAIOTCS B
€AUHCTBE Y4YeOHOM M BOCHHUTATEIBHOM JIESITEIBHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMU POCCUMCKUMH COIUOKYJIBTYPHBIMHU, UCTOPUUECKUMU U JTyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE MpaBWIAMU U HOpPMaMH
MOBEJCHHUSI W CIIOCOOCTBYIOT TIPOIECCaM CaMOITO3HAHMSI, CAMOBOCIIMTAHHS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH TMO3UIMU JIMYHOCTHU, NATPUOTH3MA U
YBXKECHHUS K 3aKOHY M IPABOIOPSAAKY, YEIOBEKY TPyAAa U CTApLIEMY IMOKOJIEHHUIO,
B3aMMHOTO YBa)XEHUsS, OEpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEAHIO H
TpaJULUsIM MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuiickon Penepanuu, npupone u
OKpYXKarolIeH cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUA YyuyeOHoro mnpeamera «buonorus»
JIOJIKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTH 00YUYaOIIUXCSl PYKOBOJICTBOBATHCS
chOopMUPOBAHHOW BHYTPEHHEH MO3ULUEN JHUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKIEHUH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM [EHHOCTSIM POCCHICKOT0o O0OIIEeCTBa, PaCUIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JAEATEILHOCTA B MPOLIECCE peain3allii OCHOBHBIX HaIpPaBICHUN
BOCIIUTATENIbHOU JIEATEIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpa:ka1aHCKOTro BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH IPAKIAHCKOMN MO3ULIMH 00YUaIOIIEerocsl KaK aKTUBHOT'O U
OTBETCTBEHHOI'0 WIEHAa POCCUMCKOro OOIIECTBA;

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



TOTOBHOCTb K COBMECTHOM TBOPUYECKOMN JIEATEIILHOCTH TIPU CO3aHUU YIECOHBIX
NPOEKTOB, pEIIEHUH Yy4EeOHBIX U T[I03HABATENIbHBIX 3a/1a4, BBINOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHHE YUYUTHIBATh B CBOHMX JEHCTBHUSIX HEOOXOAMMOCTb KOHCTPYKTHBHOTO
B3aMMOJICUCTBHSI JIIOJICH C Pa3HBIMHU YOSKICHUSAMH, KyJbTYPHBIMU IEHHOCTSIMU U
COIIMAIbHBIM TTOJIOKEHHUEM;

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

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESATENbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMSA

c(hopMHUPOBAHHOCTH POCCUHUCKOM IpakIaHCKON UASHTUYHOCTH, IATPUOTHU3MA,
YBaXKEHUSI K CBOEMY HapOJy, YyBCTBa OTBETCTBEHHOCTH repen PonuHoil, ropaoctu
3a CBOM Kpail, cBO0O PoauHy, CBOM S3BIK M KYJBTYpY, MPOIUIOE W HACTOSLIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX Y4YEHBIX B CTAHOBJICHHE H
pa3BuTHE OWOJOTUM, TOHMMAaHUS 3HA4YCHHUS OWOJOTUU B TO3HAHHH 3aKOHOB
IPUPO/JIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTr0 0OOIIeCTBa;

ujelHas yOexXJIEHHOCTh, TOTOBHOCTh K CIIYXXEHUIO M 3amure OTeuyecTsa,
OTBETCTBEHHOCTb 32 €ro Cy/b0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUA:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUMCKOrO HAPO/Ia;

c(hOopMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUUECKOTO MTOBEICHMUS;

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

OCO3HAHUE JIMYHOTO BKJIAJ]a B OCTPOCHUE YCTOMUUBOTO OYIYIIEro;

OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POJIMTEIISIM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPUHATHS LIEHHOCTEH CEMEHHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMu Hapos10B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

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

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



TOTOBHOCTh K CAMOBBIPOKCHUIO B Pa3HBIX BHJIAX HMCKYCCTBA, CTPEMIICHHUE
NPOSIBIIATH Ka4eCTBa TBOPUYECKOM JIMUHOCTH;

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

MOHUMAHME U peaau3alius 3J0poBOro u 0€30MacHOro oopasa Ku3HH (310pOBOE
nUTaHue, COOJII0IEHNE TUTUEHUYECKUX MPABUIT U HOPM, COaTaHCUPOBAHHBIN PEKUM
3aHATUM W OTHbIXa, peryispHas (Qu3nyeckas aKTUBHOCTH), OEpeKHOrO,
OTBETCTBEHHOT'O U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3UUECKOMY U
TICUXUYECKOMY 3/I0POBBIO;

NOHMMAHHWE 1EHHOCTH MpPaBWI HWHIMBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEICHUS B CUTYAIIUAX, YTPOKAIOIIUX 37J0POBBIO U KU3HU JIIOJICH;

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

6) TPy10BOr0 BOCIUTAHMS:

TOTOBHOCTH K TPYy, OCO3HAHWE IIEHHOCTH MacTEPCTBa, TPYAOIIO0HE;

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

MHTEpPEC K pa3IuuHbIM cepam npodecCHoHaIbHON JeATeTbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccud UM PEaTU30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

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

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHHE K MPUPOE KaK UCTOUHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIeCTBOBAHUS;

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

OCO3HAaHHE TJI00aTBHOTO XapaKTepa IKOJOTHMYECKUX MpoOjIeM U MyTed uX
pernieHus;

CIIOCOOHOCTBH UCIOJIb30BaTh MPUOOpETaeMble IPU U3YUECHUN OMOJIOT MM 3HAHUS
U yMEHUS TP  pEIIeHHH MpoOJieM, CBSI3aHHBIX C  PAIlMOHAJIBHBIM
OPUPOJONOIb30BAHUEM  (COONIOJIEHHE  TpaBWJl  TOBEACHUA B  IPUPOJIE,
HAIIPaBJICHHBIX HA COXPAHEHUE PABHOBECUSI B DJKOCHUCTEMAaX, OXpaHy BUJIOB,
IKOCHUCTEM, Orocdepsl);

AKTUBHOE HEMPHUSTHE IEUCTBUN, IPUHOCSIIAX BPEJ OKPYKAIOIIEH TPUPOTHON
cpele, yMEHHE MPOTHO3UPOBATh HEOJIATONPUSTHBIE YKOJIOTUYECKUE TOCIEICTBHS
npeAnpUHUMAEMbIX JEHCTBUM U MPEI0TBpAIlaTh UX;



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

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

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

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

NOHUMaHHE CcrnenudUuKd OUOJOTMM KaK HayKH, OCO3HaHMs €€ poJiu B
(GbopMHUPOBAaHUU PALMOHAIBHOIO HAYYHOT'O MBIIUIEHUS, CO3JaHUU 1IETOCTHOrO
Npe/ICTaBlIeHUss 00 OKpY)KAIOIIeM MHpE KaK O €IMHCTBE IMPHUPOJbI, YeJIOBEKa U
o0lllecTBa, B MO3HAHUMU MPUPOJIHBIX 3aKOHOMEPHOCTENM M pElIeHUuU MpodIeM
COXpaHEHUS TPUPOTHOT'O PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMU JII COBPEMEHHOW IMBUIIM3ALINMU:
oOecrieyeHus: HOBOI'O YPOBHS pPAa3BUTHUA MEAUIIMHBI, CO3JaHHE TMEPCTIEKTUBHBIX
OMOTEXHOJIOTUI, CIOCOOHBIX  pElaTh PECypCHblE  MPOOJEMBbl  pa3BUTHUSA
YeJIOBEYECTBA, MOUCKA MYTEeW BhIXOJa U3 TIIO0ATBHBIX AKOJOTMUECKUX MPOOIeM U
o0OecrieyeHusi  Mmepexojla K  YCTOMYUBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYpCcOB M (POPMUPOBAHUIO HOBBIX CTAHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUHM OHWOJOTMYECKUX 3HAHUM B IEIAX
MOBBIILIEHUS OO0IIe KyJIbTYpbl, €CTECTBEHHO-HAy4YHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAILHOW TPAMOTHOCTU OOydarommxcs, GopMupyeMoi
IpU U3yYEHUU OMOJIOTHH;

MOHUMAHHE CYITHOCTH METOJIOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HCIOJIb30BaTh TOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBJICHUI OKPYXAIOIIEro MUpa U MPOUCXOJAIINX B HEM MU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOUCHHSI HAa OCHOBE HAay4yHBIX (DaKToB U
UMEIOIIUXCS JaHHBIX C IeJIbI0 TIOTYYEeHUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS IS
penieHus npooJieM B peaibHbIX )KU3HEHHBIX CUTYaIUsIX;

OCO3HAHUE IIEHHOCTH HAYYHOU JAESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOEKTHYIO U UCCIEA0BATENIbCKYIO ACSITEIbHOCTh MHIUBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTH K  HENpPEephIBHOMY  OOpa3OBaHHUIO U
caM000pa3oBaHNI0, K aKTUBHOMY IOJYYEHUIO HOBBIX 3HAHWW TO OHWOJOTHU B
COOTBETCTBHH C KM3HCHHBIMHU MOTPEOHOCTSIMH.



METAINIPEAMETHBIE PE3YJIBTATDI

MeranpenMeTHbie pe3ysibTaThl OCBOCHUSI y4eOHOro mpeaMera «buomaorusy
BKJIIOYAIOT: 3HAYuUMble i1 (OPMUPOBAHUS MHUPOBO33PEHHUS OOYYAIOUTUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIEC) OOIEHAYUYHbIE TOHITHUS, OTpaKaroIIne
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeNU(UKy METOJO0B TO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, PHEPTHUs, SIBICHHUE, MPOIIECC,
CHUCTEeMa, Hay4HbIA (pakT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
uccleloBaHue, HaOII0/IeHNE, U3MEPEHHE, IKCIIEPUMEHT U APYTHE); YHUBEPCATbHbIE
yueOHbIC JCHCTBUS (IIO3HABATENIbHBIC, KOMMYHUKATHUBHBIC, PETYJSITUBHBIC),
obecrieunBaromue GpopmupoBaHue GyHKIIMOHATHHOW IPAMOTHOCTH M COIMATBHON
KOMIIETEHIIMM  OOYYaloIUXCS; CHOCOOHOCTh OOYYaromIMXCS  HMCIOJIb30BaTh
OCBOEHHBIE MEXKIUCIIUIUIMHAPHBIE, MUPOBO33PEHYECKHUE 3HAHUS U YHUBEPCAJIbHbIC
y4eOHbI€ JEUCTBUS B IO3HABATEILHOW U COLIMAJIBHOM MPAKTHUKE.

B pesynbrate nzydueHus OMOJIOrMY Ha YPOBHE CPEAHET0 00IEero 00pa3oBaHUs
y oOyuvaromierocss OyayT c@QopMUpOBaHbl TO3HABATEIbHBIE YHHUBEPCAIbHbBIC
yueOHbIe JCHCTBUSA, KOMMYHHKATHBHBIC YHUBEpCaJIbHbIE Yy4ueOHBIC JIEHCTBUS,
peryJaTUBHBIC YHUBEpCAIbHbIC YUeOHbIC NEUCTBUS, COBMECTHAS AEATEIbHOCTD.

MeranpenMeTHbie pe3yJbTaTbl OCBOCHHS MPOTpaMMbl CPEIHETO O0OIIero
00pa30BaHus IOJKHBI OTPaXKaTh:

OBaanenne YHUBeEpPCATbHBIMH yueOHbIMH NMO3HABATEIbHBIMU
AeCTBUAMM:

1) 6azoBble JIOTHYECKHE IeiCTBUS:

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

UCIIOJIb30BaTh MPH OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHaynM3a, CUHTE3a, CpaBHEHMUsI, KilacCupUKaIU, 0000IIEHUS ), PACKPBIBATH CMBICI
OMOJOTUYECKUX MOHATUM (BBIAETATH UX XapaKTEpHbIE MPU3HAKU, YCTAaHABIIMBATDH
CBSI3U C IPYTUMH MOHSITUSIMH );

OMpENENsATh LENU JACATEIbHOCTH, 3aJaBas MapaMmeTpbl U KPUTEPUU UX
JOCTUXKEHHUS, COOTHOCUTH PE3YJIbTATHI ACSITEIbHOCTHU C MOCTABIIEHHBIMU LENSIMU;

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

CTPOUTH JIOTMUECKUE PACCYXICHUS (MHIYKTUBHbBIC, JCNYKTHUBHBIC, IIO
AQHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEUHUS B pPacCMaTPUBAEMBIX
SBJICHUSX, (DOPMYJIUPOBATH BHIBOJIBI M 3aKIFOUCHUS;

NPUMEHATH CXEMHO-MOJIEIbHBIE CPEJICTBA ISl PECTABIICHUS CYIIECTBEHHBIX
CBSI3e U OTHOIICHUH B U3y4yaeMbIX OHOJOTMYECKUX OOBEKTax, a TakKe
MPOTUBOPEUUM PA3HOTO pOja, BBISABICHHBIX B Pa3IUYHBIX HH(OOPMAIIMOHHBIX
UCTOYHUKAX;



pa3zpabaThiBaTh IUIaH pElIeHUs MPOoOJeMbl C Y4ETOM aHaln3a UMEIOLIUXCS
MaTepHUAIIbHBIX U HEMaTEepPUATbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B I€ATEIBbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIIHTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUI IEATEIbHOCTH;

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

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHNUHN KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIIeI0BATEIbCKUE 1eHCTBHSA:

BJIaIETh HABbIKAMH Y4E€OHO-UCCIEA0BATENbCKOW U MTPOESKTHON J1€ATeIbHOCTH,
HaBbIKAMU  pa3pelieHus mpodsieM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITETILHOMY IIOMCKY METO/I0OB PELIEHUS] IPAKTUYECKUX 3a]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh pa3IMYHbIE BUABI JEATEIBHOCTH [0 IMOJYYEHUIO HOBOIO
3HAHMSI, €r0 HHTEpIpeTall, NPeoO0pa3oBaHUI0 M NPUMEHEHUI0 B YUeOHBIX
CUTYallUsIX, B TOM YHCJI€ IPH CO3/IaHUN YYEOHBIX U COLMATBHBIX IPOEKTOB;

(opMHUpOBATh HAYYHBIN THUI MBILUIEHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHUEM,
KJIFOUEBBIMU MTOHATUSIMU U METOJIaMU;

cTaBUTh W (opMmynupoBaTh COOCTBEHHBIE 3alauyd B 00pa3oBaTEIbHOMN
JEATENbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBJISITh [IPUYMHHO-CJIEJACTBEHHBIE CBSI3M U aKTyallM3MpOBaTh 3ajauy,
BBIJIBUTATh TUNOTE3Y €€ pellleHus, HAaXOAUTh apTyMEHTHI JUIsl J0Ka3aTeIhCTBAa CBOUX
YTBEP)KJECHUM, 33]1aBaTh IAPAMETPbl U KPUTEPUU PELICHUS;

AHAIM3UPOBATh IOJYYEHHBIE B XOJE€ PEIICHHs 3aJayd Pe3yJbTaThl,
KPUTHUYECKU OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OLEHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIH OIBIT;

OCYILECTBIISTH IIEJICHAIIPABICHHBIN MOUCK MEepEeHOca CPEACTB U CHOCOOOB
NencTBUS B MPOGECCUOHATIBHYIO CPENy;

YMETh TEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO M MPAKTHUYECKYIO OOJacTh
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTel;

BBIJIBUTaTh HOBBIE UJEH, MpEIIaraTb OpUTMHAJIbHBIE MOIXOJbl U pELICHMUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aJbTEPHATUBHBIC PEIICHUS.

3) pabora ¢ nndopmaunmueii:

OPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHKAX MH(pOpMaUu (TEKCTE y4eOHOro
nocoOusi, Hay4YHO-TIOMYJAPHON JUTepaTrype, OHOJIOTMYECKUX CIOBApsIX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax MAaHHbIX, B VHTepHeTe), aHaIM3upoBaTh
UH(POPMAIUIO Pa3IUYHbIX BUAOB U (POpPM IpeacTaBiICHUs, KPUTUYECKU OLEHUBATh
€€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTH;



(dbopMyIMpOBaTh 3alpOChl U MPUMEHSTh PA3IUYHBIE METObI MPHU TOUCKE U
orbope Ounonornueckoit mHMOpMALMK, HEOOXOIUMOM JJIsi BHITIOJIHEHUS YYEOHBIX
3ajay;

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

CaMOCTOSITETTLHO ~ BBIOMpATh  ONTUMANTBHYIO  (GOpMY  TPEACTABICHHUS
Ounoaornyeckor HHpopMaluu (CXembl, TpaduKy, TuarpaMmbl, TAOJULbI, PUCYHKH U
Apyroe);

UCMOJb30BaTh HAay4yHbIH $3bIK B KayecTBE CpeACTBa IpU pabore ¢
Ouoyornyeckor HWHGPOpMAIMEH: TPUMEHSATh XHMHUYECKue, (Qusnyeckue u
MaTeMaTUYECKHUE 3HAKKM U CUMBOJIBL, (DOpMysbl, aOOpeBHATYpY, HOMEHKIATYpY,
UCIIONIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CUMBOJHMYECKHE  CpEACTBA
HATJISTHOCTH;

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

OBjajieHNe YHMBEPCAJTbHBIMM KOMMYHHUKATHBHBIMU JAeHCTBUSIMH:

1) o6menmue:

OCYLIECTBJISITh KOMMYHUKAILIMH BO BCEX c(hepax KU3HU, AaKTUBHO Y4aCTBOBATh
B JAMAJIOTe€ WIM JUCKYCCHUU IO CYIIECTBY OOCYXIaeMoW TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKICHHUS OTHOCUTEIHHO BBIMOJIHEHUS MpeajiaraeMoi
3a/1a4M, YYUTHIBATh MHTEPECHI U COIIACOBAHHOCTH IMO3UIUMN APYrUX YYACTHHUKOB
JManora Wil JUCKYCCUN);

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

BJIAJETh PA3JIMYHBIMU CIIOCOOaMHM OOLIEHUS M B3aMMOJECHCTBHS, MOHUMATh
HaMEPEHUs JIPYruX JIOJeH, MPOSIBISATh YBAKUTEILHOE OTHOLIEHUE K COOECETHUKY
U B KOPpEKTHOU (hopme GOopMyITHpOBATH CBOU BO3PAKEHUS;

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

2) coBMeCTHAs eITeJIbHOCTh:

MOHUMATh M MCIOJIBH30BATh MPEUMYIECTBA KOMAHAHOW U MHAMBUAYAJIBLHON
pabOTHI MPU PEIICHUHU OMOJIOTHYECKOMN MpoOIeMbl, 000CHOBBIBATh HEOOXOIMMOCTD
OPUMEHEHUS TPYNIOBBIX (POPM B3aUMOAECHCTBUS NIPU PELICHUN y4eOHOU 3a1a4u;

BBIOMpATh TEMATUKYy M METOJIbI COBMECTHBIX JIEUCTBHM C Y4y€TOM OOIIUX
MHTEPECOB U BO3MOYKHOCTEMN KaXA0r0 YJ€Ha KOJJIEKTHBA,;

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



pacupenensTh poiv € YYETOM MHEHUHW YYaCTHUKOB, OOCYXKIAaTh pE3yJbTaThl
COBMECTHOM paboTHl;

OLIEHMBATh Ka4eCTBO CBOETO BKJIaJ[a U KaX/10I0 Y4aCTHUKA KOMaH bl B OOIIMIA
pe3ynbTaT Mo pazpadOTaHHBIM KPUTEPHSIM;

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

OCYLIECTBJISITh TO3UTHBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX
CUTYalLUsIX, IPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh NHULIUATUBHBIM.

OBJy1aJieHNE YHMBEPCAJIbHBIMH PeryJIsTHBHBIMH 1eCTBUAMMU:

1) camoopranu3anusi:

UCTOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOOJeM M HX
pElIeHHs] B )KU3HEHHBIX U YY€OHbIX CUTYalUsIX;

BbIOMpaTh Ha OCHOBE OHOJOTMYECKUX 3HAHWM II€JIEBBIE U CMBICIOBBIE
YCTAaHOBKHU B CBOMX JCHCTBHAX M NOCTYIIKAX MO OTHOIICHWIO K XUBOW IPUPOJIE,
CBOEMY 3/I0POBBIO U 3I0POBBI0 OKPYKAIOIIUX;

CaMOCTOSITETIHO OCYILECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIIATH
npoOJeMbl, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/1a4u B 00pa30BaTEIbHON
NEATENBHOCTH U KU3HEHHBIX CUTYalUsX;

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

JaBaTh OLICHKY HOBBIM CUTYyalLUsIM;

paciupsTh paMKH y4eOHOI0 IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

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

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO LIMPOKOH HpyAULIMH B
pa3HbBIX O0JIACTAX 3HAHWM, TOCTOSHHO TOBBIIATh CBOM 00pa3oBaTENbHBIA U
KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYAaIMsIM, BHOCUTb KOPPEKTUBBI B JIEATEILHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJA/JE€Th  HABbIKAMU  IIO3HABaTEJIbHOM  pediaexkcuu Kak  OCO3HaHUsA
COBEPINAEMBIX JIEHCTBHUM M MBICIUTEIBHBIX IPOLECCOB, WX PE3YJbTATOB U
OCHOBaHUI, UCMHOJIb30BaTh MPHUEMBI pedIeKCHH IJi1 OLUEHKH CHUTYyalllH, BhIOOpa
BEPHOTI'O PEUICHUS;

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

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



3) npuHsiTHE ceOs U APYTUX:
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 € MO3UIMH JPYTOro YeJIOBEKa.
HNPEIMETHBIE PE3YJIBTATBI

[IpeameTHble pe3yNbTaThl OCBOCHHS COJEpKAHHS Y4yeOHOro mpeaMera
«buonorusi» Ha yrayOnEéHHOM YpOBHE OpPHEHTHPOBAHBI Ha OOCCIICUCHHE
npopunbHOro  o0ydenus  oOywarommxcs  Ouonormu. OHM — BKIIIOYAIOT:
cnenuuyeckue s OMOJIOrMKM Hay4YHbIe 3HAHUS, YMEHUS U CIIOCOOBI 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 OCBOCHUSI yueOHoro mpenmera «buonorusi» B 10
K1acce JOKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U pOJM OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HAayK, B (DOpPMHpPOBAHHUU €CTECTBEHHO-HAyYHOW KapTHHBI MHpA, B
MO3HAHWW  3aKOHOB TPHPOABI M  PEUICHUU  MPoOJeM  PaIMOHAIBHOTO
MPUPOJIONOJIB30BAHUS, O BKJIAJAE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
Oonooruu;

BJIQJICHUE CHCTEeMOW OHWOJIOTMUEeCKMX 3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAraloNue OWOJIOTHYECKUE TEPMHUHBI U TOHATUA (KU3HB, KIIETKA,
OpraHu3M, MeTaboNIu3M, TrOMEOCTa3, CaMOPEryJsusi, CaMOBOCIPOU3BEIEHUE,
HACJIEICTBEHHOCTh, MU3MEHYMBOCTb, POCT M Pa3BUTHE), OUOJIIOrMYECKUE TEOPHUHU
(xnerounas Teopust T. llIBanna, M. Illnetinena, P. BupxoBa, XpoMocoMHas Teopus
HacneAacTBeHHocT T. Moprana), yuyenuss (H. W. BaBunoBa — o ueHrpax
MHOrooOpa3us U MPOUCXOXKACHUS KYJIbTYPHBIX PACTEHHI), 3aKOHBI (€IMHO00pa3Hs
NOTOMKOB TIE€PBOr0 MOKOJEHUS, PACIICIUIEHHUS, YACTOThl TaMET, HE3aBUCHUMOTO
HacnenoBaHusa [. MeHgens, TOMOJOTMYECKMX PSAIOB B  HACIEICTBEHHOMN
n3menunBocty H. M. BaBuiioa), npuHUuUIb! (KOMIULIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJAMHM HAyYHOTO MO3HAHUSA, HCIOJIb3YEMBIX B
OMOJIOTMYECKUX HUCCIEJOBAHUSIX JKUBBIX OOBEKTOB (OMUCAaHUE, HW3MEPEHUE,
HaOJII0IEHNE, SKCTIEPUMEHT);

YMEHHUE BBIJIENATh CYIIECTBEHHBIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapuoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, paCTEHUH, )KUBOTHBIX U YEJIIOBEKA, CTPOCHHUS OPTaHOB U CUCTEM
OpraHOB pACTEHHI, KUBOTHBIX, YEJIOBEKA, IPOLIECCOB KUZHEAECATEIbHOCTH,



NPOTEKAOIINX B OPraHU3MaxX PacTCHHM, KUBOTHBIX M YEJIOBEKA, OMOJIOTHYECKUX
poLIecCOB: 0OMeHa BeliecTB (MeTaboiau3M), MPEeBpaIEHUs SHEPTUH, OpoKeHUs,
aBTOTPO(HOTO U TeTepOoTPOdHOrO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MeH03a, raMeToreHe3a, ’MOPUOreHe3a, MoCTIMOPHUOHATIBLHOIO PAa3BUTHS,
pPa3MHOXKEHUS,  WHIAUBUAYaJbHOTO  pa3BUTHs ~ opraHu3Ma  (OHTOTEHE3a),
B3aMMO/ICHCTBUS F€HOB, FE€TEPO3HCA, UCKYCCTBEHHOI'O 0TOO0pPA;

yMEHHE YCTaHABIWBATh B3aMMOCBS3M MEXKAY OpPraHOMIAMHU KJIETKA M HUX
GYHKIIUAMH, CTPOCHHEM KJIETOK pa3HBIX TKaHEW W WX QYHKIUSIMH, MEXKIY
opraHaMu M CHCTEMaMH OpPTaHOB y pAcCTCHUH, >KMBOTHBIX M YEJIOBEKAa W HUX
GYHKIUAME, MEXAY CHUCTEMaMU OpPraHOB M WX (PYHKIUSAMHU, MEXKIY 3TalaMu
oOMEHa BEIIECTB, ATalaMH KJIETOYHOTO IMKJIA U KU3HEHHBIX [UKIIOB OPTaHU3MOB,
sTanamMu 3MOpPUOHAIBHOIO Pa3BUTHUS, T'€HOTUIOM U (DEHOTUIIOM, (PEHOTUIIOM U
dbakTopaMu cpesibl OOUTAHUS;

YMEHHUE BBISBISTh OTJIMYUTEIbHBIC MPU3HAKU KUBBIX CHUCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTBI, OHMOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJHUKY JUJISl JI0KAa3aTEIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIITI,

YMEHHUE PeIaTh OMOIOTUIECKHE 3aa91, BBISBIISITh IPUIHMHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIIETyEMBIMU OMOIIOTMYECKUMU TIPOIIECCAMU | SIBICHUSAMU, JAeNaTh
BBIBOJIBI ¥ TIPOrHO3bI HA OCHOBAHUH TIOJYYEHHBIX PE3YJIbTaTOB;

yYMEHHUE BBINONHATH JIA0OpATOPHBIE U TPAKTUYECKHUE PaldOThI, COOMIOAATh
npaBuja mpu padbore ¢ ydeOHbIM U JIa0OpaTOPHBIM 000PYOBAHUEM;

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

YMEHHE Y4YacCTBOBaTh B y4E€OHO-HCCIIEIOBATENHCKON padoTe Mo OWOIoruw,
AKOJIOTUU W MEIUIIMHE, MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPENCTaBISATh  MOJYyYEHHbIE  pe3yibTaThl HAa  YYCHHUUECKHUX
KOH(EPEHITUSX;

YMEHHE OILICHWBAaTh JTHYECKHE AaCIEKThl COBPEMEHHBIX HCCIECIOBAaHUN B
00J1aCTH OMOJIOTUU ¥ MEAUIIMHBI (KIIOHUPOBAHHUE, UCKYCCTBEHHOE OTIIOA0TBOPEHHE,
HaAIpPaBJICHHOE U3MEHEHUE T€HOMA U CO3/IaHKHE TPAHCTEHHBIX OPraHU3MOB);

yMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oymymieil mpodeccruoHambHOM
NESATENbHOCTH B 00JIACTH OWOJIOTMH, MEIMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO34MCTBa, MUILIEBON MPOMBIIIIEHHOCTH, YIIyOJIATh MO3HABATEIbHBIN
WHTEpEC, HAMIPABJICHHBIA HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH npodeccur u
OpOJODKEHHE OMOJIOrHYeckoro o0pa3oBaHUs B OpPraHM3alMsIX CPEIHEro
poQeCCHOHATLHOIO U BBICIIIETO 00pa30BaHUS.



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

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

yMEHHUE BIIAJIETh CHUCTEMOW OHOJOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET
OTIpEe/IeNICHHs] W TOHWMAHHUE CYIIHOCTH OCHOBOIIOJIATAIONMIUX OMOJIOTHYECKUX
TEPMUHOB M MOHATUM (BUI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOPUU
(aBomtounonHas teopus Y. J[apBuHa, CUHTETHYECKAs TEOPHs IBOJIOLMH), YUCHHUS
(A. H. CeepuoBa — 0 nyTsx U HamnpasieHUsX 3Bontounn, B.1. BepHanckoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus Jk. Xapau m B. BaiiaOepra,
3apojsiiieBoro cxojacrsa K. M. bapa), mpaBuna (mMunumyma HO. Jlubuxa,
AKOJIOTHYECKON MHpaMuJibl 3HEpruM), runore3sl (rumoresa «mupa PHK» V.
['un6epra);

YMEHHUE  BJIQJIETh  OCHOBHBIMH  METOJaMH  HAy4YHOrO  IO3HAHWUS,
UCIIOJIb3YEMbIMH B OMOJIOTHYECKUX UCCIICIOBAHUSIX KUBBIX O0BEKTOB U SKOCUCTEM
(omucaHue, U3MepeHue, HabJIo/IeHHe, JKCIIEPUMEHT), CIOCOO0AMU BBISIBICHHS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B MPUPOJIE;

YMEHHE BBIJENATh CYIIECTBEHHbIC TNPU3HAKU: BUJIOB, OHOr€OIEHO30B,
SKOCUCTEM M Ouochepbl, CTaOWIM3UPYIOIIEro, ABMXKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOT0 0TOOpPA, AJIONATPUUYECKOTO U CUMITATPUYECKOT0 BUA000pa30BaHUs,
BIUSHUS ~ JBWXKYIIMX  CWJI ~ DBOJIONMM  HA  TeHO(GOHI  TIOMYJISIIUH,
MIPHUCTIOCOOJICHHOCTH OPTaHW3MOB K cpejie OOWTaHMs, YepeaOBaHU HAMPaBICHUN
ABOJIIOIIMH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B SKOCUCTEMAX

yMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY TMpOIECCaMU HBOJIOIHUH,
JNBIDKYIIUMH CHJIaMH aHTPOIIOr€HEe3a, KOMIIOHEHTAMHU PAa3JUYHBIX SKOCUCTEM U
IPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIABIATH  OTJIMYUTEIbHBIE  MPU3HAKM  JKUBBIX  CHCTEM,
PUCIIOCOOJICHHOCTh BHUJIOB K Cpefe OOWTaHus, aOMOTHYECKMX U OMOTHYECKUX
KOMIIOHEHTOB ~ SKOCHCTEM, B3aMMOCBSI3€  OpPraHu3MOB B  COOOIIECTBax,
AHTPOIIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHHE MCIOJIb30BaTh COOTBETCTBYIOUIME apryMEHThI, OWOJIOrMYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY IS JI0KAa3aTEIbCTBA POACTBA OPTraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPTaHU3MOB U CPEIbl OOWTAHHUS, CIUHCTBA



YEeIIOBEUECKUX pac, HEOOXOAMMOCTH COXpPAaHEHHS MHOTOOOpa3usi BHJIOB U
AKOCHCTEM KaK YCIIOBHS COCYIIECTBOBAHUS MTPUPOJIBI M YEIOBEUCCTBA;

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

YMEHHUE BBINONHATH JIA0OpAaTOPHBIE M MpakTUYecKue padoThl, COOIOIATH
npaBWIa Mpu paboTe ¢ y4eOHBIM U Ta00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIBUTATh THUIIOTE3bI, IMPOBEPATh UX OKCICPUMEHTATHLHBIMU
cpeacTBamMu, GOpMyIUPYs IeJdb HWCCIEIOBAHMS, AaHATU3UPOBATH IOTYYCHHBIE
pE3yNbTaThI U JENIaTh BHIBOJIBI,

yMEHHE Y4YacCTBOBaTh B y4E€OHO-HCCIIENOBATEIHCKON padoTe Mo OHMOIOTrHuH,
9KOJIOTUU W MEIUIIMHE, NMPOBOJUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATH  TONYYCHHbIE  Pe3yiabTaThl Ha  YYCHHYECKUX
KOH(EepeHITUAX;

yYMEHHUE OIEHWBATH THIOTE3bl M TEOPUU O TIPOUCXOKICHUU KU3HU, YETOBEKA
M UYEJIOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBHUSIX U CIOCO0AX MperoTBpaIICHUs
ro0aabHbIX U3MEHEHU B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOp Oynymieidl mpodeccroHambHOM
JESITENFHOCTU B 001aCTH OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIOIb30BAHS, METUIIHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHUM, CEIIbCKOrO XO3SiCTBA, MHUINEBOI
NPOMBIIIUICHHOCTH, YTIIyOJSITh IIO3HABAaTENbHBI HMHTEpEC, HANpPaBICHHBIN Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYIOIIECH  mpodeccun W MPOAOHKCHHUE
OMOJIOrNYeCKOro o0pa3oBaHusl B OPraHU3ALUAX CPEAHEr0 MPOPECCHOHAIBHOIO U
BBICIIIEr0 00pa30BaHMUs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosan4vecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3ieioB H TeM uudpoBbIe
Ne n/m P Konrpoasubie | IlpakrTuueckue (undpp )
MporpaMMbl Bcero odpa3oBaTe/bHbIE
padoThbI padoThbI
pecypcsl
bu6nunorexa LIOK
! brosor#st kax Hayka ! https://m.edsoo.ru/7f41c292
bubmmoreka [IOK
2 JKHBBIC CHCTEMBI H HX H3YHCHHC 2 https://m.eds00.ru/7f41¢292
bu6nunorexa LIOK
3 buosorst kneti 2 05 https://m.edsoo.ru/7f41c292
bu6nmorexa [IOK
4 X 1 1
MMHTHCCKAs OPrafu3atitil ket 0 https://m.edso0.ru/7f41c292
bubnuorexa [IOK
> CTpOCHHE 1 QYHKINH KICTICH 8 2 https://m.edso0.ru/7f41¢c292
6 OOMeH BelecTB U MpeBpaIicHUe YHEPTUuu B 9 1 bubnmnoreka [JOK
KJIETKE https://m.edsoo.ru/7f41¢c292
Hacnencreennas uadopmanus u bu6muotexa [IOK
7 . 9 0.5
peanusanys €€ B KIETKE https://m.edso0.ru/7f41c292
. bubmuorexa [IOK
XK 1
8 HISHCHHBII LI IIIETIH 6 https://m.edso0.ru/7f41c292
bu6nunorexa LIOK
9 17 1.5
CTPOCHHE 1 QYHKINH OPraHH3MOB https://m.edsoo.ru/7f41c292
10 Pa3sMHOXeHHE U pa3BUTHE OPTAHU3MOB 8 1.5 bubmmorexa [IOK

https://m.edsoo.ru/7f41c292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

1 I'enetuka — Hayka 0 HaCJIEJACTBEHHOCTH U 5 05 bubnmnoreka [JOK

W3MEHYHUBOCTH OPraHU3MOB https://m.edsoo.ru/7f41¢c292
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1 E:ff;?,?;fﬁg gﬁmlczgz
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 1 ngg;lr?:;?)g :3;;‘41(;292
14 I'eHeTHKa yenoBeKa 3 0.5 ]r?tltfsﬂlp/lr?]T:;(:)cL)I :3/I§f410292
15 Cenexuust OpraHu3MoB 4 1 Et?fs?;;;f;;g rou}§f410292
16 BuorexHoiorus u cuHTeTHYECKAsd OMOIOrUsI 4 ng;?;ﬂ?f:;ig rC:/I;MlngZ
17| Pescpmoe mpevns 1 im0 111225

OBIIEE KOJIMYECTBO YACOB I1O 102 13

[TPOTPAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KoanuectBo yacos JIeKTPOHHBIE
HaunmeHoBaHMe pa3/iesioB U TeM uudgpoBbie
Ne ni/m P Konrpoabubie | IIpakTuyeckue (mupp )
NnporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 3apoXKaeHUE U PA3BUTHE IBOJTIOIMOHHBIX 4 bubnunoreka [IOK
MpeJICTaBICHUI B OMOJIOTHU https://m.edsoo.ru/7f41cc74
n bubmuorexa [IOK
2 M 14 2
HKPOSBOIIONHA | €€ PESyIBTATHL https://m.edsoo.ru/7f41cc74
3 Maxpo3BOIOIHS U €€ Pe3yTbTaThl 6 bubmorexa LIOK
P H pesy https://m.edsoo.ru/7f41cc74
4 [IpoucxoxneHue 1 pa3BUTHE KU3HU Ha 15 15 bubmmorexa [IOK
3emiie ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
IT — 1 1
5 POHCXOXK/ICHUE YETIOBEKa — aHTPOIIOTEHE3 0 httos://m.edsoo.ru/7fALecTA
DKOJIOTUsl — HayKa O B3aUMOOTHOIICHHSIX
6 OpraHW3MOB M HaJIOPraHU3MEHHBIX CHCTEM 3 0.5 bubmorexa LIOK
p . AP _ ' https://m.edsoo.ru/7f41cc74
C OKpYKaloIIeH cpeoi
bubmuorexa [IOK
7 O 0 9 1.5
PTaisMbl 11 Cpena OOuTarit https://m.edsoo.ru/7f41cc74
bu6nmmoreka [IOK
8 C) i 9 0.5
KOIIOTHA BHIOB H IOy IALIH https://m.edsoo.ru/7f41cc74
9 DKOJIOTHS COOOIIECTB. DKOJOTHUCCKHE 12 05 bubmuorexa [IOK
CHCTEMBI ' https://m.edsoo0.ru/7f41cc74
10 buocdepa — rimobdanbpHas SKOCUCTEMA 6 bubmorexa LIOK

https://m.edsoo.ru/7f41cc74



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

11 q 6 bubnrorexa [IOK
SOPEIH OpyOTIaR b https://m.edsoo.ru/7f41lcc74
bubmuorexa [IOK
12 PeszepBHoe Bpemst 8 https://m.edsoo.ru/7f41lcc74
OBIIEE KOJIMYECTBO HACOB I10 102 75

[NPO'PAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




HNOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
KoauuyecTBO yacosn
Ne Hara JIEKTPOHHBIE IH(POBBIE
Tema ypoka Konrtpoabubie | IlpakTHueckue
n/n Bceero U3yUYeHHsi | 00pa3oBaTeJIbHbIC Pecypchl
padoThI padoThI
buonorus kak
bubnuorexa [IOK
KOMIUIEKCHAsl HayKa U KaK
1 HACTE COBDEMEHHOrO 1 https://m.eds00.ru/863e6122
P https://m.edso00.ru/863e632a
obmrecTBa

9 JKuBbIe CUCTEMBI U UX 1 bubmuorexa [JOK

CBOICTBa https://m.eds00.ru/863e6564
https://www.yaklass.ru/p/biologia/9-
VDOBHEBAS OPEAHI3ALLILS klass/predmet-biologii-

3 p p H 1 16129/otlichitelnye-osobennosti-

JKHBBIX CUCTEM . . . o
zhivykh-organizmov-urovni-organizatcii-
zhizni-16132
https://www.yaklass.ru/p/biologia/10-
klass/stroenie-i-sistemy-

Hctopus oTkpbITUS 1 ) . )

4 1 zhizneobespecheniia-kletki-
HBYHCHIBT KIICTIH. 6844002/sushchnost-kletochnoi-teorii-
Kinerounas Teopus . .

poverkhnostnyi-apparat-kletki-
tcitoplazma-_-6844003
Meroasl MOJIEKYJIIPHON U
KJICTOYHOW OHMOJIOTHH.
[IpakTrueckas pabora bubnuorexa LIOK

5 1 0.5
«3yuenune meTonoB https://m.edso0.ru/863e6122
KJIETOYHOM OHMOJIOTHH
(xpomatorpadus,



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6122

anexTpodopes,
nuddepeHIATEHOS
HEHTPU(PYTUpOBaHUE,
ITLIP)»

XUMHUYECKHI COCTaB

bubmuorexa [IOK

6 KJIETKH https://m.eds00.ru/863e674e
MuHepajbHBIE BEISCTBA

7 KJ'IeTKII/)I 1504 6I/IOJIOTI/I‘ICCKa}I bubmorexa [OK

’ https://m.edsoo0.ru/863e674e
pOJIb
Oprannueckue BenecTna
KJIETKH — OEJIKH.

3 JlaGopaTopHas pabora 05 bubnuoreka [IOK
«O0OHapyxeHHe O0CITKOB ¢ ' https://m.edso0.ru/863e6b72
IIOMOIIIBI0 KAYECTBEHHBIX
peaKuuii»

CBolicTBa,
9 KJIaccu(pUKaIMs 1 bubmmorexa [IOK
1 https://m.edso0.ru/863e6b72
GyHKIMH OENKOB

10 OpraHuueckye BelecTBa butymoreka [OK
KIETKH — YIJIeBOJIbI https://m.eds00.ru/863e6870

1 OpraHu4ecKye BEIIECTBA bubmorexa LIOK
KIETKH — JTHIE] https://m.edso0.ru/863e6870
HyxnenHnoBbIe KUCTOTHI.

JIHK u PHK. Bt 1OK
HOJINOTEKA
12 JIa6 S 0.5
abopatopras pabota https://m.edsoo.ru/863e6d5c
«Hccneqosanue

HYKJIICMHOBBIX KUCJIOT,



https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

BBIJCIICHHBIX U3 KJICTOK
PA3INYIHBIX OPraHU3MOB)

Ctpoenue u QyHKIUH

https://www.yaklass.ru/p/biologia/10-
klass/stroenie-i-sistemy-

13 AT®. Jlpyrue zhizneobespecheniia-kletki-
HyKs1eo3uaTpudochaTel 6844002/khimicheskie-veshchestva-v-
(HT®) kletke-6844008/re-395845d9-54b5-

4bc5-b5bf-c8132e603d3f
https://www.yaklass.ru/p/biologia/9-
CexBenupoBanue JIHK. klass/stroenie-i-sistemy-

14 MeTo1pI TEHOMUKH, zhizneobespecheniia-kletki-
TPaHCKPUIITOMUKH, 17330/khimicheskie-veshchestva-v-
MIPOTEOMUKU kletke-16040/re-63927630-6281-4ea4-

85e2-bb402c617b53
MeToapl CTPYKTYPHOM bu6nmnoreka [IOK

15
ounonorun https://m.edsoo0.ru/863e6d5c
THIBI KJIETOK. Bub6smorexa IIOK

16 ITpokapHoTHyEeCKas https://m.eds00.ru/863e6ff0

https://m.edso0.ru/863e716¢
KJIETKa
Crtpoenue bubmmoreka [JOK
JYKapUOTUYECKOU KIIETKHU. https://m.eds00.ru/863e6ff0

17 IIpakTHyeckas paborta 0.5 https://m.edso0.ru/863e716¢
«M3yueHue cBOMCTB
KJIETOYHOU MEMOpPaHbI»

. https://www.yaklass.ru/p/biologia/9-
[loBepxHOCTHBII anmapar o
18 klass/stroenie-i-sistemy-

KIJIICTKH

zhizneobespecheniia-kletki-17330/kletki-



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

predstavitelei-raznykh-tcarstv-16039/re-
018d00cd-2041-4d5e-a21c-31cef5cb7f47

OnHOMEMOpaHHBIC
OpPTaHOM[IBI KIETKH.
IIpakTueckas padbora

https://www.yaklass.ru/p/biologia/9-
klass/stroenie-i-sistemy-
zhizneobespecheniia-kletki-17330/kletki-

19 «M3yueHne IBUKEHHS 0.5 predstavitelei-raznykh-tcarstv-16039/re-
[IUTOILIA3MBI B 018d00cd-2041-4d5e-a21c-31cef5cb7f47
PaCTUTENBHBIX KIETKAX)

[TonyaBTOHOMHBIE https://www.yaklass.ru/p/biologia/9-
OPraHOMIBI KIETKU: klass/stroenie-i-sistemy-
MUTOXOHIPHUH, TIIIACTUJIBI. zhizneobespecheniia-kletki-17330/kletki-

20 JlabopaTtopHnast pabota 0.5 predstavitelei-raznykh-tcarstv-16039/re-
«Ucecnenosanue ' 018d00cd-2041-4d5e-a21c-31cef5cb7f47
IUIa3MOJIN3a U
JIeTIJIa3MOJIn3a B
PACTUTENBHBIX KIIETKAX»

https://www.yaklass.ru/p/biologia/9-
HemeMOpaHHBIc klass/stroenie-i-sistemy-
21 zhizneobespecheniia-kletki-17330/kletki-
OPTatomRT KT predstavitelei-raznykh-tcarstv-16039/re-
018d00cd-2041-4d5e-a21c-31cef5ch7f47
https://www.yaklass.ru/p/biologia/9-
klass/stroenie-i-sistemy-
CrpocHHe 1 dyHKIHR zhizneobespecheniia-kletki-
22 apa 17330/sushchnost-kletochnoi-teorii-

poverkhnostnyi-apparat-kletki-
tcitoplazma-ia_-16038/re-d2f21clc-cf21-
4f90-a595-c41d7d2f7daa




23

CpaBHutenbHas
XapaKTePUCTHKA KIICTOK
sykapuoT. JlaboparopHas
pabora «/3ydeHue
CTPOCHUS KIIETOK
Pa3IMYHBIX OPTAHU3MOBY

0.5

https://www.yaklass.ru/p/biologia/9-
klass/stroenie-i-sistemy-
zhizneobespecheniia-kletki-17330/kletki-
predstavitelei-raznykh-tcarstv-16039/re-
2367a547-3a33-4ce5-8734-
410a17e08c7f

24

AccuMunsmnus u
TUCCUMUIISALINS — JBE
CTOPOHBI METa0O0NIM3MA.
Tunsl oOMeHa BellecTs.
JlabopaTtopHnast pabota
«3yuenue
KaTaJIUTUYECKOU
aKTUBHOCTU (DEPMEHTOB
(Ha mpuMepe aMuiIa3bl WK
KaTayia3bl)»

https://www.yaklass.ru/p/biologia/10-
klass/vnutrikletochnye-biokhimicheskie-
reaktcii-6844011/metabolizm-
kletochnoe-dykhanie-6844012/re-
e26dbb79-df5c-4cfe-8734-e958c9ea5cf9

25

depMEHTaTUBHBIN
XapakTep peakuuin
KJIETOYHOTO MeTaboIu3Ma.
JlaGopaTtopHnast pabota
«M3yuenne
(bepMEeHTaTUBHOTO
pacuieieHus: NePOKCUIa
BOZIOPOJA B PACTUTEIIbHBIX
Y KUBOTHBIX KJIETKAX»

0.5

26

benku-akTuBaTopsl U
OENTKU-UHTHOUTOPBI

27

ABTOTPOQHBIN TUII
oOMEHa BEIIECTB

bu6nuoreka [IOK
https://m.edsoo.ru/863e766¢



https://m.edsoo.ru/863e766c

but6mmoreka [IOK

28 DorocunTes https://m.eds00.ru/863¢7c98
XeMOCHHTE3. bubmuoreka [JOK
Jlaboparopnast pabota https://m.edso00.ru/863e7c98

29 «CpaBHEHHE TIPOIIECCOB 0.5
dboTocuHTE3a U
XEMOCHHTE3a»

AHa’poOHbIE OPTaHU3MBI. bubnuotexa [JOK
Bunbr 6poxenust. https://m.edso0.ru/863e7aae

30 JlaGoparopnast pabota
«CpaBHEHHE IPOLIECCOB
OpO’KEHUS U JIBIXaHUSD»

AdpoOHBIE OPTaHU3MBI. bu6muoreka [IOK

31 OTansl SHEPreTHYECKOTO https://m.edsoo0.ru/863e7aae
oOMeHa
DHeprusi MeMOPaHHOTO bubnuorexa [JOK
rpajueHTa MpoTOHOB. https://m.edsoo.ru/863e7aae

32 Cunre3 AT®: padota
npoToHHON AT®-cuHTa3bI

33 AUt MATPHIHOrO E’[TESHIP/I;T:;;? rou};63e796e
CUHTE3a S :

34 Tpanckpumus — ?::@mmem LHOK
MaTpuHHbIif curTes PHK ps://m.eds00.ru/863e796e

" bubnmoreka [IOK
3 Tpartcasiuti 1 €€ oTarts! https://m.edSO(I)_.[ ru/863e796e
36 KonupoBanue bu6nuoreka [IOK

aMUHOKHUCIOT. Posib

https://m.edso0.ru/863e796e



https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
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prubOCOM B OMOCUHTE3E
Oenka

37

Opranu3zanys resoma y
IIPOKAPUOT U DYKAPUOT

38

MounekynsipHbie
MEXaHHU3MBbI IKCIIPECCUU
I€HOB Y 3YKapHoT

39

Bupycbl — HekieTouHbIE
(hOpPMBI KU3ZHH U
0OJIMraTHbIE Mapa3uThI.
[Ipaktuueckas padora
«Co3znanue Mojienu
BUpYyCa»

0.5

bu6mmorexa [IOK
https://m.edso0.ru/863e7540

40

BupycHbie 3a001eBaHUS
YeJIOBEKa, )KUBOTHBIX,
pacTeHui

bubmuorexa [IOK
https://m.edso0.ru/863e7540

41

HanoTtexHonorun B
OMOJIOTHH Y MEIUIINHE

42

JKU3HEHHBIN UK KIETKA

Bbub6nuoreka [IOK
https://m.edso0.ru/863e7dc4

43

Martpuunsii cuntes JJHK

bu6mmoreka [IOK
https://m.edso00.ru/863e796¢e

44

XpOMOCOMBL.
JlaGopaTopHas pabora
«M3yyeHne XxpoMocom Ha
TOTOBBIX
MHUKpOIpenapaTax»

0.5



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

45

ILCJ'ICHI/IC KJII€ETKH — MHUTO3

https://www.yaklass.ru/p/biologia/10-
klass/razmnozhenie-zhivykh-organizmov-
6844021/zhiznennyi-put-kletki-

6844022 /re-d2cfdb6b-a28a-4ead-8165-
f2c6d950694b

46

Tumnbl KIETOK.
KapuokuHnes u UTOKHUHES.
JlaGopaTopHnast pabota
«HaoOmronenne muro3a B
KJIETKaX KOHYMKA KOpEeIIKa
JyKa (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

47

Perynsiuust sKU3HEHHOTO
[IAKJIA KJIETOK

48

Opranusm Kak euHoe
enoe

49

TkaHu pacTeHHi.
JlaGoparoprast pabota
«M3yuenue TkaHen
pacTeHum»

0.5

bu6mmoreka [IOK
https://m.edso0.ru/863d115a

50

TkaHM )XUBOTHBIX U
yenoBeka. JlabopaTopHas
pabota «M3yuenue TkaHei
YKHUBOTHBIX»

0.5

bu6nuoreka [IOK
https://m.edsoo.ru/863d7d98

51

Opransel. Cuctembl
opranoB. JlaboparopHas
pabota «M3yuyenue
OpraHoB LBETKOBOT'O
pacTeHHs

0.5

bubmuorexa [JOK
https://m.edsoo.ru/863d12ae



https://m.edsoo.ru/863d115a
https://m.edsoo.ru/863d7d98
https://m.edsoo.ru/863d12ae

but6mmoreka [IOK

52 Ornopa Tena OpraHu3MoB https://m.eds00.ru/863d7f1e
bubmuoreka [JOK
23 JIBYOKEHHE OPTaHU3MOB https://m.eds00.ru/863d7f1e
bubmuorexa [IOK
54 Huranue oprauusmos https://m.edso0.ru/863d809a
IT
I/ITzHI/Ie [MO3BOHOYHBIX BuGmorexa LIOK
JKNUBOTHBIX.
55 . https://m.edso0.ru/863d82cabudnnoreka
nu BAapUTCIIbHAA
HeBap IIOK https://m.edsoo.ru/863d82ca
CHCTEMA YETOBEKA
bu6mmoreka [IOK
56 JlbIxanue OpraHu3MoB https://m.edsoo.ru/863d84fa
57 JIpIXaHHE MTO3BOHOYHBIX bu6nunorexa [IOK
JKUBOTHBIX U UEJIOBEKA https://m.edsoo.ru/863e231a
58 Tpancnopt BewecTB y bubnuorexa LIOK
OpraHU3MOB https://m.eds00.ru/863d86c6
KpoBeHocHasi cuctema
59 IM03BOHOYHBIX KUBOTHBIX bubmmorexa [OK
https://m.edso0.ru/863d8856
U 4EJ0BEKA
60 Brigesnenue y opraHu3sMoB bubmorexa [OK
A yop https://m.edso0.ru/863d89d2
but6mmoreka [JOK
61 3aiura y OpraHu3mMoB https://m.edso00.ru/863e1942
6 VMMyHHas cucTeMa brbmorexa [IOK

YCI0BCKa

https://m.edso00.ru/863e1942



https://m.edsoo.ru/863d7f1e
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https://m.edsoo.ru/863d82ca
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https://m.edsoo.ru/863d8856
https://m.edsoo.ru/863d89d2
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PaS,Hpa)KI/IMOCTI) u

bu6nuorexa [IOK

63
peryJisius y Opranu3MoB https://m.edsoo.ru/863d8f9a
https://www.yaklass.ru/p/biologia/8-
['ymopasibHas perynsuus u . N
64 klass/gumoralnaia-reguliatciia-
DHIOKPHHHAL cHETEMA 16127/neirogumoralnaia-reguliatciia-i-
’KHBOTHBIX U YeJIOBEKA .
ee-narusheniia-16302
DopMbI pa3sMHOKEHHUS Brbmrorexa HOK
65 o rszme https://m.eds00.ru/863e81b6
P https://m.edso0.ru/863e831e
but6mmoreka [JOK
66 IlonoBoe pa3mHOKeHHE https://m.edsoo.ru/863e7f4a
bubnunorexa LIOK
67 Meiio3 https://m.edso0.ru/863e7f4a
I'ameTrorenes.
O6pa3zoBaHue 1 pa3BUTHE
MOJIOBBIX KJIETOK.
Jlaboparopnast pabota bu6nmoreka [IOK
68 0.5
«M3yuenue cTpoeHus https://m.eds00.ru/863e81b6
IIOJIOBBIX KJIETOK Ha
TOTOBBIX
MHUKpOIIpenapaTax»
NunuBngyampHOE
69 aSiHTHE}; TaHU3MOB — bubmmorexa [JOK
p p https://m.edso0.ru/863e8436
OHTOI'CHE3
3aKJiajika OpraHoB 1
. bu6mmorexa [IOK
70 TKaHEW U3 3apOIbIIIEBBIX

JINCTKOB

https://m.edso0.ru/863e8436



https://m.edsoo.ru/863d8f9a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
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Poct u pazBurue
XKHUBOTHBIX. JlabopaTopHas
pabora «BrisiBicHME

bu6mmoreka [IOK

71 HH3HAKOB CXOCTEA 0.5 https://m.edso00.ru/863e81b6
3 https://m.edso00.ru/863e831e
3apojibliel TO3BOHOYHBIX
KHUBOTHBIX)»
PasmHOkeHue U pa3BuTHe
pactenwii. JlaboparopHas bubnmnoreka [IOK

72 pabota «CtpoeHue 0.5 https://m.edso00.ru/863e81b6
OpPraHoB Pa3MHOKECHUS https://m.edso0.ru/863e831e
BBICIIMX PACTEHUN»

Hctopus cranoBieHus u
73 pa3BUTHUS TEHETUKU KaK bubmmorexa [IOK
https://m.eds00.ru/863e86f2
HayKu
OCHOBHBIC TIOHATHS U
CUMBOJIbI T€HETHKH.

74 JlaGopaTopHas pabora 05 bub6mmorexa [IOK
«/Ipo3oduna kak 00BEKT https://m.edso0.ru/863e86f2
TeHEeTUYECKUX
HCCIIE0BAHUI
3aKOHOMEPHOCTH
HACJIeIOBaHUs MPU3HAKOB.

Monorubpuanoe
CKpEIIBaHHE.
75 H}faxmqecxasl pabota 0.5 bubmmorexa [IOK

"N3y4yeHue pe3ysbTaToB
MOHOTHOPHIHOTO
CKPEIBAHUS Y

npo3o¢ b

https://m.edso0.ru/863e8878



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
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I_II/ITOJ'IOFI/I‘IGCKI/IG OCHOBBI

but6mmoreka [IOK

76 MOHOTHOPHUIHOTO https://m.eds00.ru/863e8878
CKpELIUBaHUS
AHanusupyrouiee bub6mmorexa LIOK
77 ckpentuBanue. Hemomroe https://m.edso00.ru/863e8878
JTIOMUHUPOBAHHE
Jurubpunxoe
CKpeIlMBaHUE.
[TpakTrueckas pabora
78 «M3yueHue pe3yibTaToB 0.5 bubmmorexa LIOK
https://m.edso0.ru/863e89a4
TUTHOPHUTHOTO
CKpELIUBaHUS Y
Apo30(UITBD)
[IuTonoruvyeckre OCHOBHI
79 T — bubnmoreka [JOK
https://m.edsoo.ru/863e89a4
CKpELIUBaHUSA
80 CueruieHHOE bubmuorexa [IOK
HACJIeIOBAaHUE MTPU3HAKOB https://m.edso0.ru/863e8c60
https://www.yaklass.ru/p/biologia/10-
XpoMOCoMHas TeopHs klass/razmnozhenie-zhivykh-organizmov-
81 6844021/zhiznennyi-put-kletki-
HACHCACTRERHOCTH 6844022/re-d2cfdb6b-a28a-4ead-8165-
f2c6d950694b
bu6nuoreka [IOK
82 Tenerika nona https://m.eds00.ru/863e8c60
https://www.yaklass.ru/p/biologia/10-
I'enoTun Kak 11e10CTHAS . . .
83 klass/razmnozhenie-zhivykh-organizmov-

cucTreéMa

6844021/zhiznennyi-put-kletki-



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
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6844022/re-d2cfdb6b-a28a-4ead-8165-
f2c6d950694b

84

['eneTnyeckuii KOHTPOJIb
pa3BUTHS PACTEHHIA,
YKUBOTHBIX U YEJIOBEKA

85

3meHUYnBOCTH
MpU3HAKOB. Bubl
N3MEHYUBOCTH

bubmuorexa [IOK
https://m.edsoo.ru/863e8efe

86

MonudukanuonHas
W3MEHYUBOCTH

bu6mmorexa [IOK
https://m.edsoo.ru/863e8efe

87

Bapuanonsslii psig u
BapuallMOHHAs KpUBasl.
JlaGoparopnast pabota
«HccnenoBanue
3aKOHOMEPHOCTEMN
MOIU(PUKAITIOHHOM
W3MEHYHBOCTH.
IlocTpoenue
BApUALIMOHHOTO psifia U
BapHaIllMOHHON KPUBOI»

0.5

bubmuorexa [JOK
https://m.edsoo.ru/863e8efe

88

I'enoTunmueckas
A3MEHYNBOCTD.
KoMOunatusHas
H3MEHYNBOCTD

bubanoreka LIOK
https://m.edsoo.ru/863e8efe

89

MyTtauronHas
M3MEHYHBOCTb.
[Ipaktuueckas pabora
«MyTanuu y 1po30Quis

0.5

but6mmoreka [IOK
https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

(Ha TOTOBBIX
MUKpoOIIpenaparax)»

90

3aKOHOMEPHOCTH
MYTaIIOHHOT'O TIpolecca.
OnureHeTuka u
SMUTEHOMHUKA

bubmuorexa [IOK
https://m.edsoo.ru/863e8efe

91

I'enetuka uenoBexa.
[IpakTrueckas pabora
«CocTaBiieHre 1 aHAIIN3
POIOCIOBHOM»

0.5

bubmuorexa [IOK
https://m.edso0.ru/863e8d78

92

MeTtoabl METUITMHCKOM
T€HETUKU

93

3HayeHue METUIIMHCKON
TCHCTUKU B
MPEAOTBPAILCHUN U
JICUSHUN T'€HETUUECKUX
3a00J1€BaHNH YeI0BEKa

94

OcCHOBHBIC TIOHSTHS
cenekuu. JlaboparopHas
pabota «M3yueHnue copToB
KYJbTYPHBIX PAaCTCHUH U
MOPOJ JOMAITHUX
KUBOTHBIX»

0.5

bu6mmoreka [IOK
https://m.edso0.ru/863e9214

95

Meroasl ceneKIMOHHON
pabotsl. JIabopaTopHas
pabora «3yueHue
METOJIOB CEJIEKIINH
pacTeHum»

0.5

bu6mmorexa [IOK
https://m.edso0.ru/863e9214



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

JlocTrKeHHs CeICKIUN
96 pPacTEHU U KUBOTHBIX. 1 bu6nuorexa LIOK
[Ipaktruueckas padbora https://m.eds00.ru/863e9214
«IIpuBUBKa pacTeHUI»
CoxpaHeHue, U3y4eHue u
97 HCITOJIb30BaHUE 1
TEHETUYECKUX PECYPCOB
buotexHonorus kak Hayka
1 OTpacib IPOU3BOCTBRA.
98 [TpakTraeckas padbora 1 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e9336
«3yueHne 0ObEKTOB
OMOTEXHOJIOTUI
99 OcHOBHBIC HANIPABJICHUS 1
CHHTETHYECKOU OMOJIOTHHI
100 XpoMOCOMHas U TeHHAsI 1
WHXEHEpUs
https://www.yaklass.ru/p/biologia/10-
MeTIHHCKHe klass/razmnozhenie-zhivykh-organizmov-
101 1 6844021/zhiznennyi-put-kletki-
Ouotexronoruy 6844022/re-d2cfdb6b-a28a-4ead-8165-
f2c6d950694b
Pe3epBHbIil ypok. bu6muorexa LIOK
102 [ToBTOpenue, 06061ICHNE, 1 https://m.eds00.ru/863e6122
cucTeMaTu3alus 3HaHu https://m.edsoo0.ru/863e632a
OBHIEE KOJIMYECTBO 102 135

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

11 KJIACC

Ne KonunyecTBo 4yacos Hara
DJIeKTPOHHbBIE IH(PPOBbIE 00pa3oBaTeIbLHbIE
n/ | Tema ypoka Bcer | Konrpoabn IpakTHYeCK U3y4eHH pecypeb
n 0 ble padoThI ue padoThl A
OBOJIIOIMOHHAS
1 1 1 bubnuoteka I{OK https://m.edsoo.ru/863ea20e?
teopus Y. lapsuna
JIBroKy1ume cuiibl
2 3BOJIFOIMN BUIOB 110 1 but6mmoreka LIOK https://m.edsoo.ru/863e9da4
Y. lapBuny
Bopwba 3a .
https://www.yaklass.ru/p/biologia/11-klass/osnovy-
CYILIECTBOBAHHUE, L ..
. evoliutcionnogo-ucheniia-6844066/faktory-
3 €CTECTBEHHBIN U 1 o
. evoliutcii-6844075/re-591d127b-53d1-4368-a314-
HCKYCCTBEHHBIN 858629375068
oTOop
®opMupoBaHue
4 CHHTETHYECKOMN 1
TEOPHUH IBOJTIOIIHH
OTarbl
SBOJIIOLIMOHHOT'O
5 rporiecca: 1 bu6mmoreka LIOK https://m.edsoo.ru/863e9cle
MUKPOIBOITIONHUS U
MaKpO3BOIIOLIUS
[omymsaums —
6 aJeMeHTapHas 1 bubnuotexa I{OK https://m.edsoo.ru/863e99c6
€ITMHHIIA BOJIIOIUN
- 3akoH 1 05 https://www.yaklass.ru/p/biologia/11-klass/osnovy-
TEHETUYECKOTO ' evoliutcionnogo-ucheniia-6844066/genetika-



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6

paBHOBecus JIx.
Xapau, B.
BaiinGepra.
JIaGopatopHas
pabora «BrisiBieHue
W3MEHUYUBOCTH Y
oco0el 0THOTO
BUJIA»

populiatcii-6844069/re-86203dab-53da-4138-81b6-
0a99871fc4aa

OnemeHTapHbIe
(haKTOPBI IBOJIOINH

https://www.yaklass.ru/p/biologia/11-klass/osnovy-
evoliutcionnogo-ucheniia-6844066/faktory-
evoliutcii-6844075

Dddext

OCHOBATCJIA.

O dekr

OYTBIJIOYHOTO
TOPJIBIIIKA

10

Murpanuu.
Mzomsanun
MOMYJISIAN:
reorpaduueckas,
Oumoyoruveckas

11

EcTtecTBeHnbIN
otbop —
HaNpaBJIS O
(hakTop IBOTIOIIHH

bubmuoteka I{OK https://m.edsoo.ru/863e9ed0

12

[TosoBoii oTOOP

https://www.yaklass.ru/p/biologia/11-klass/osnovy-
evoliutcionnogo-ucheniia-6844066/faktory-
evoliutcii-6844075/re-54f45d0f-3efb-4fe9-ae3a-
70a943b5bb3d



https://m.edsoo.ru/863e9ed0

13

[Ipucnoco0aeHHOCTH
OpPraHU3MOB KaK
pe3yabTaT
MHUKPO3BOJIOLUH.
JlaGopaTopHas
pabota «3yyeHue
apoMop$030B U
WIAOAaNTalul y
pacTeHui u
KUBOTHBIX)»

0.5

but6mmoreka LIOK https://m.edsoo.ru/863e9fde

14

[Ipumepst
MIPUCTIOCOOTICHHUH Y
OpPTraHU3MOB:
MOp(OJIOTHYECKHE,
(dbuzmoIIOrNUecKue,
OMOXHMUYECKHE,
MIOBEJICHUECKUE.
JIaGopatopHas
pabora
«IIpucnocobyiennst
OpPTaHU3MOB U UX
OTHOCHUTEIIbHAS
1e1eco00pa3HOCTh»

0.5

15

Bun, ero xpurepun
U CTPYKTYpa.
JIaGopatopHas
pabota «CpaBHeHHE
BUJIOB T10

0.5

https://www.yaklass.ru/p/biologia/11-klass/osnovy-
evoliutcionnogo-ucheniia-6844066/poniatie-vida-
printcipy-sistematiki-6844067



https://m.edsoo.ru/863e9fde

Mopdonoruueckomy

KPUTEPHUIO»
https://www.yaklass.ru/p/biologia/11-klass/osnovy-
16 CrtpykTypa BHI1a evoliutcionnogo-ucheniia-6844066/poniatie-vida-
printcipy-sistematiki-6844067
Bunoob6paszoBanue https://www.yaklass.ru/p/biologia/11-klass/osnovy-
17 KaK pe3yabTar evoliutcionnogo-ucheniia-6844066/obrazovanie-
MUKPOIBOIIOLUU novykh-vidov-ili-mikroevoliutciia-6844077
CBsi3b
18 MHUKPO3BOJIIOLUHU U
SMUJAEMHUOIOTUU
Makpo3Bosronus.
19 Haneonrosoriieckn but6mmoreka LIOK https://m.edsoo.ru/863e9cle
€ METO/Ibl U3YUCHHUS
3BOJIIOLIUN
buoreorpaduueckue bubmmoteka LIOK https://m.edsoo.ru/863e9cle
20 METObI H3yUCHUS
3BOJTIOLIUA
DOMOpHOIOTHYECKHE bubmmoreka [IOK https://m.edsoo.ru/863e9cle
Y CPaBHUTEJIBHO-
21 MOp(OJIOTHIECKHE
METObI U3YUYEHUS
SBOJIOLIUA
MounekynspHo- bu6nunoreka LIOK https:/m.edsoo.ru/863e9cle
99 TE€HETUYECKHUE,

OUOXUMUHYECKUE U
MaTeMaTH4eCcKue



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e

MCTOAbI U3YUCHUA
9BOJJIIOIINH

23

O6mue
3aKOHOMEPHOCTH
3BOJIIOLUHA

24

AnantuBHas
panuanus.
HepaBnomepHocTh
TEMITIOB 3BOJIFOIIUH

25

Hayunble runoressl
MIPOUCXOKIACHUS
KU3HH Ha 3emJie

bubmuorexa IIOK https://m.edsoo.ru/863ea5a6

26

Jlonay4Hbie
MIPEICTAaBICHUS O
3apOXKJACHUU )KU3HU

27

OCHOBHBIE 3Tanbl
HEOpPraHUYECKON
JBOJIIOLIUA

28

T'ummoresnl
3apOXKIICHUS KUZHU

bubnuotexa [{OK https://m.edsoo.ru/863ea5a6

29

Ucrtopus 3emnu u
METOABI €€
U3Y4YEHHUS.
JIaGopatopHas
pabora «/3yuenue u
OIHCaHue
HCKOTIaeMBIX
OCTaTKOB JIPEBHUX
OpPTaHU3MOB»

0.5



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6

30

Havanbnble sTansl
OpraHNu4eCcKOu
9BOJIIOLIUA

31

OBONIOLUSA 3YKapHOT

32

OCHOBHBIE 3TaIbI
9BOJIIOIUN
PacTUTEIHLHOTO
mupa. [IpakTudeckas
pabota «/3yueHue
0coOeHHOCTEH
CTPOCHHUs paCTEHUN
Pa3HBIX OTJEIOBY»

0.5

bu6mmoreka LIOK https://m.edsoo.ru/863ea8bc

33

OCHOBHBIE 3TAIIbI
DBOJTIOLUHN
YKUBOTHOTO MUPa

bubnuotexa [{OK https://m.edsoo.ru/863ea8bc

34

DBOJIOLMS
KUBOTHBIX.
[TpakTnueckas
pabora «M3yuenue
0coOeHHOCTEH
CTpOCHUS
MTO3BOHOYHBIX
KUBOTHBIX)

0.5

but6mmoreka LIOK https://m.edsoo.ru/863ea8bc

35

Pa3Butue xxu3Hu Ha
3emiie 10 3pam U
nepuoiam

bubmuoreka IIOK https://m.edsoo.ru/863eabbe

36

MaccoBsie
BLIMI/IpaHI/IH —



https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea6be

9KOJIOTUYECKUE
KPHU3UCHI POLLIOTO

37

CoBpeMeHHbIH
9KOJIOTHYECKUM
KpH3HC, €TO
0COOCHHOCTH

38

CoBpemMenHas
cucrema
OpPTraHUYeCKOTo
Mupa

but6mmoreka LIOK https://m.edsoo.ru/863ea48e

39

OcCHOBHEIE
CUCTEMATUUECKUE
IPYIIBI OPraHU3MOB

bubmuoreka LIOK https://m.edsoo.ru/863eac2c

40

AHTpononorus —
HayKa O 4€JIOBEKe

bubnuotexa LIOK https://m.edsoo.ru/863eac2c

41

PaszButue
MIPEACTABIECHUN O
MPOUCXOXKICHUN
yeloBeKa

bubmuoreka IIOK https://m.edsoo.ru/863eac2c

42

Mecto denoBeka B
cucTeMe
OpPraHNYECKOTO
MUpA.
JIaGopatopHas
pabora «/3yueHue
ocoOeHHOCTEH
CTPOCHHUS CKeJeTa
YeJI0BEKa,

0.5

bubnuorexa LIOK
https://m.edso0.ru/863df354https://www.yaklass.ru/p/biolo

gia/8-klass/obshchie-predstavleniia-ob-organizme-
cheloveka-16120/mesto-cheloveka-v-prirode-16122



https://m.edsoo.ru/863ea48e
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https://m.edsoo.ru/863eac2c
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https://m.edsoo.ru/863df354
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CBA3aHHBIX C
MPAMOXOKIACHUCM)>

JIBroKy1me CUiIbl

43 but6mmoreka [IOK https://m.edsoo.ru/863ead44
AHTPONOTEHE3A
CooTtHoliecHHE
GHOJIOTHMYCCKIX 1 https://www.yaklass.ru/p/biologia/8-klass/obshchie-
a4 predstavleniia-ob-organizme-cheloveka-16120/mesto-
CONMATBbHBIX cheloveka-v-prirode-16122
(hakTopoB B
aHTPOIMOTEHE3E
OcCHOBHBIE CTaIUU
45 but6mmoreka LIOK https://m.edsoo.ru/863df354
AHTPONOTEHE3A
46 Ilancoreneruka u
MajJeoreHOMHUKa
https://www.yaklass.ru/p/biologia/9-klass/etapy-
OBOJIIOIH o .
47 evoliutcii-biosfery-i-cheloveka-
COBPEMEHHOI'0
p 287166/proiskhozhdenie-cheloveka-i-etapy-
Hernosexa evoliutcii-vida-287169
Yenoseueckue pachl.
[IpakTnueckas
abora «3yueHue
48 P I 0.5 but6mmoreka [IOK https://m.edsoo.ru/863eaea?
JKOJIOTHYECKUX
azanTanui
YeJI0BEKA»
MexaucuuImHapH
49 BIC METOJIbI
AHTPONOJIOTUH
50 3apoxaeHue u bu6mmoreka IIOK https://m.edsoo.ru/863eafec

Pa3BUTHUC SKOJIOTHHN



https://m.edsoo.ru/863ead44
https://www.yaklass.ru/p/biologia/8-klass/obshchie-predstavleniia-ob-organizme-cheloveka-16120/mesto-cheloveka-v-prirode-16122
https://www.yaklass.ru/p/biologia/8-klass/obshchie-predstavleniia-ob-organizme-cheloveka-16120/mesto-cheloveka-v-prirode-16122
https://www.yaklass.ru/p/biologia/8-klass/obshchie-predstavleniia-ob-organizme-cheloveka-16120/mesto-cheloveka-v-prirode-16122
https://m.edsoo.ru/863df354
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec

51

MeTobl 3K0JIOTHH.
JlaboparopHas
pabora «M3yuenue
METOIOB
9KOJIOTUYECKUX
HUCCIIEIOBAHUI

0.5

bu6nmmoreka LIOK https://m.edsoo.ru/863eafec

52

3HayeHue
9KOJIOTHUECKUX
3HAHUN 1151
JelnoBeKa

53

DKOJIOTHYECKHE
(bakTopsl

but6mmoreka LIOK https://m.edsoo.ru/863ebl0e

54

Abuoruueckue
(daxTopsl. CBeT Kak
3KOJIOTUYECKU I
dakrop.
JlaboparopHas
paboTta «BrlisiBieHHE
MIPUCTIOCOOTIEHUI
OpPTaHU3MOB K
BIIUSTHUIO CBETa»

0.5

bu6nmoreka LIOK https://m.edsoo.ru/863eb10e

55

AbuoTtuueckue
(bakTopsbl.
Temmepatypa kax
9KOJIOTUYECKUI
¢axkrop.
JlaGopaTopHas
pabota «BrisiBnenue
MIPUCTIOCOOICHUIA

0.5

bu6nmoreka IIOK https://m.edsoo.ru/863eb10e



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
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OpPraHu3MOB K
BIIUSTHUIO
TEMIIEPATYPBD)

56

AOnoTHuecKHe
(hakTopHI.
BrnaxxnocTts Kak
JKOJIOTUYECKHUI
¢axrop.
JIaGopatopHas
pabota
«AHaTOMHUYECKHE
0COOEHHOCTH
pacTeHul U3 pasHbIX
MECT OOMTaHUS»

0.5

bubmuoreka IIOK https://m.edsoo.ru/863eb10e

57

Cpenpl oouTanus
OpraHu3MOB

bubmuoteka I{OK https://m.edsoo.ru/863ce8ec

58

buonornueckue
PUTMBI

59

Xuznennsie Gpopmbl
OpraHU3MOB

60

buotnueckue
(hakTopsI

bubmuoteka I{OK https://m.edsoo.ru/863eb348

61

3HayeHue
OMOTHYECKUX
B3aMMOJCHCTBUM
JUJIs1 CYIIECTBOBAHUSA
OpraHU3MOB B CpeJie
o0OMTaHUA



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863ce8ec
https://m.edsoo.ru/863eb348

https://www.yaklass.ru/p/biologia/11-klass/osnovy-

OKOIOrnyecKue ekologicheskikh-znanii-6844047/biosfera-zhivaia-
62 XapaKTepHCTHKH obolochka-zemli-6844062/re-52c6eced-83f0-472c-

NOMYJALNHA ae55-320d07f67ed9

OCHOBHEBIE https://www.yaklass.ru/p/biologia/11-klass/osnovy-

MoKa3zaTelIu ekologicheskikh-znanii-6844047/biosfera-zhivaia-

MO YJISALWHN: obolochka-zemli-6844062/re-52c6eced-83f0-472c-
63 YUCJIEHHOCTD, ae55-320d07f67ed9

ILIOTHOCTD,

BO3pACTHAs U

MOJIOBasl CTPYKTypa

OcHOBHBIE https://www.yaklass.ru/p/biologia/11-klass/osnovy-

MoKa3aTen ekologicheskikh-znanii-6844047/biosfera-zhivaia-

TIOTYJISIIINHN : obolochka-zemli-6844062/re-52c6eced-83f0-472c-
64 POXKIaEMOCTb, ae55-320d07f67ed9

MPUPOCT, TEMIT

pocTa, CMEPTHOCTS,

MUI'paLU

DKONOrHYECKast https://www.yaklass.ru/p/biologia/11-klass/osnovy-
65 CTPYKTYpa ekologicheskikh-znanii-6844047/izmenenie-

Oy ISIHH chislennosti-i-struktury-populiatcii-6844054

JluHaMuKa https://www.yaklass.ru/p/biologia/11-klass/osnovy-
66 TOMYSLUH H 68 ekologicheskikh-znanii-6844047/izmenenie-

peryss chislennosti-i-struktury-populiatcii-6844054

https://www.yaklass.ru/p/biologia/11-klass/osnovy-

67 Kpussie pocra ekologicheskikh-znanii-6844047/izmenenie-

YHUCJICHHOCTHU

chislennosti-i-struktury-populiatcii-6844054




nomynauuu. Kpuseie

BBDKHABaHUA
DKonoruyeckas
HHUIIIa BUA. ) ) ]
https://www.yaklass.ru/p/biologia/6-klass/stroenie-
JlaGopaTopHas N ]
organov-pokrytosemennykh-rastenii-14403/plody-i-
68 pabora 0.5
I 5 semena-14337/re-300a2283-554e-458d-9aab-
«PHCTIOCOBICTHA 88641baad17c
CEMSH PaCTEHHM K
pacceneHuo»
https://www.yaklass.ru/p/biologia/11-klass/osnovy-
Bwnng xak cucrema L .. T
69 . evoliutcionnogo-ucheniia-6844066/poniatie-vida-
MOMYJISIUUANA o . _
printcipy-sistematiki-6844067
3aKOHOMEPHOCTH
MHOBEACHUS U
70 ACHI
MHTpaLHil
JKUBOTHBIX
Coo01ecTBo
71 OpraHU3MOB — bu6mmoreka LIOK https://m.edsoo.ru/863eb46a
OHOIIEHO3
https://www.yaklass.ru/p/biologia/11-klass/osnovy-
DKocHucTeMa Kak . . " . .
72 ekologicheskikh-znanii-6844047/izmenenie-
OTKPBITAsI CUCTEMA . . _—
chislennosti-i-struktury-populiatcii-6844054
Kpyrosopot
:y(rac p oTOK https://www.yaklass.ru/p/biologia/11-klass/osnovy-
B TB U IIOT
73 B ekologicheskikh-znanii-6844047/izmenenie-
JHepTi B chislennosti-i-struktury-populiatcii-6844054
9KOCHCTEME
OCHOBHBIE bu6mmoreka 1IOK https://m.edsoo.ru/863eb348
74 MoKa3aTeJIu

OKOCHUCTEMBI



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb348

75 OKOJIOTHYECKHUE bu6nmoreka LIOK https://m.edsoo.ru/863eb348
MTHPaMUIbI
HN3meHenus
76 COOOIIECTB — bubmuoteka I{OK https://m.edsoo.ru/863eb348
CYKIIECCUU
[Ipuponusie
9KOCHUCTEMBL.
77 DKOCHUCTEMBI 03€p U bubnuoteka I{OK https://m.edsoo.ru/863cf684
peK. DKOCUCTEMBI
MOpEN U OKEaHOB
IIpuponusie
3KOCHUCTEMBI.
78 DKOCUCTEMBI TYHJIP, bubmuoteka I{OK https://m.edsoo.ru/863cfb20
JIECOB, CTEIICH,
MYCTHIHb
https://www.yaklass.ru/p/biologia/11-klass/osnovy-
AHTPOTIOTEHHBIE ekologicheskikh-znanii-6844047/khoziaistvennaia-
79 AKOCHCTEMEL deiatelnost-cheloveka-v-biosfere-6844064/re-
d47c0ele-4227-4dfd-8960-c4e82475b743
YpO03KOCHCTEMBI. https://www.yaklass.ru/p/biologia/11-klass/osnovy-
[TpakTryeckas ekologicheskikh-znanii-6844047/khoziaistvennaia-
80 pabota «3yyenue u 0.5 deiatelnost-cheloveka-v-biosfere-6844064/re-
ornucague d47c0ele-4227-4dfd-8960-c4e82475b743
ypOO3IKOCHUCTEMBI»
3aKoHOMepHOCTH https://www.yaklass.ru/p/biologia/11-klass/osnovy-
81 (opmHpoBarHs ekologicheskikh-znanii-6844047/bioticheskie-
OCHOBHBIX

B3aUMOIENCTBUI

vzaimootnosheniia-organizmov-6844050



https://m.edsoo.ru/863eb348
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OpraHnu3mMoB B
OKOCUCTEMAX

MexaHU3MBbI
BO3ACUCTBUSI
3arpsiI3HEHUH Pa3HbIX
THUIIOB Ha

82 CyOOpraHu3MEHHOM,
OPraHU3MEHHOM,
MOMYJISIUUOHHOM U
AKOCUCTEMHOM
YPOBHSAX
buocdepa —
83 oOmienianeTapHas but6mmoreka LIOK https://m.edsoo.ru/863ebb5e
o0oirouka 3emiu
Vaere B. T, https://www:yakIass.‘r.u/p/bioIogia‘/ll-klass/.os‘novy—
84 BepHaickoro o ekologlchesklkh‘—znam|-6844047/b|osfera-zh|va|a—
obolochka-zemli-6844062/re-22bc2b10-7e83-4023-
Ouochepe b70a-925b5391b7d0
3aKOHOMEPHOCTH
85 CYIIIECTBOBAHUS bubmuoteka [{OK https://m.edsoo.ru/863ebd16
onocdepsr
https://www.yaklass.ru/p/biologia/11-klass/osnovy-
ekologicheskikh-znanii-6844047/biosfera-zhivaia-
Kpyrosopotsl obolochka-zemli-6844062/re-52c6eced-83f0-472c-
BCIICCTB U ae55-
86 OHMOreOXNMUYECKHE 320d07f67ed9https://www.yaklass.ru/p/biologia/11-
IIUKJIBI klass/osnovy-ekologicheskikh-znanii-

6844047 /struktura-ekosistem-6844058/re-
bda2dad9-efd1-4b6d-8a88-f2bb62130252
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87

30HaJIBHOCTE
onochepsl.
OCHOBHBIE OUOMBI

CyIIH

88

Y CcTOMYUBOCTE
6uochepsl

89

DKOJIOTHYECKIE
KPU3HUCHI H UX
TIPUYHHBI

90

Bo3znetictBue
YyeJIoBeKa Ha

ouochepy

bubnuoreka IIOK https://m.edsoo.ru/863ebale

91

AHTpOIIOr€HHOE
BO3JICUCTBHE Ha
pacTUTENBHBIN 1
YKUBOTHBIA MU

bubmuoteka I{OK https://m.edsoo.ru/863de846

92

OxpaHa npuposbl

https://www.yaklass.ru/p/biologia/11-klass/osnovy-
ekologicheskikh-znanii-6844047/khoziaistvennaia-
deiatelnost-cheloveka-v-biosfere-6844064/re-
9c445dce-d0de-486¢-872b-8edb599851d8

93

OcHOBHBIE
TIPUHIIUIIBI
YCTOHYUBOTO
pasBuTUA
YeJI0BEUECTBA U
IIPUPOIBI

bubmuoreka IIOK https://m.edsoo.ru/863ebale

94

PammonansHoe
MIPUPOIOTIONB30BAHI
€ ¥ COXpaHEeHUe

bubnuoteka [{OK https://m.edsoo.ru/863ebale
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OHMOJIOTUYECKOTO
pa3zHooOpasus
3emiu

95

O00011IeHUE TT0 TEME
«MUKpO3BOJIONUSA U
€€ pe3ynbpTaTbD)

96

O00011IeHNE TT0 TEME
«Maxpo3BOJIIOLHS U
e€ pe3yabTaThD»

97

O06001IEeHNE 10 TEME
«IIpoucxoxnenue u
pa3BUTHE )KU3HU Ha
3emiie»

98

O00011IEHNE TT0 TEME
«IIpoucxoxnenue
4eJI0BEKA —
AHTPOIIOTEHE3»

99

O00011IEHNE TT0 TEME
«IKOJOoTHs — HAayKa
0
B3aMMOOTHOIICHUSX
OpPraHU3MOB»

100

O6o061enne o Teme
«Opranusmsl 1
cpela oOuTaHUS

101

O06001IEeHNE 10 TEME
«IKOJIOTHA BUIOB U
MO YJIA LI




O06o001IEeH E 10 TEME
102 «buocdepa — 1
raobanbHas
JDKOCHUCTEMAY
OBIIEE KOJIMYECTBO
YACOB IIO 102 7.5

[TPOT'PAMME







HNPOBEPAEMBIE HA EI'D 110 BUOJIOI'MA TPEBOBAHMUS 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
M pElIeHHMM  JKU3HEHHO  BAXKHBIX  COLMAIBHO-3THUECKUX,
HKOHOMHUYECKHUX, IKOJIOTUYECKHX MPOOIJIEM YeIOBEUEeCTBa, a TaKXkKe B
peuicHuK  BOIIPOCOB pPAOMOHAJIBHOI'O MPHUPOAOIOJIb30BAHUA, B
(GbopMHpPOBaHUN EHHOCTHOTO OTHOWIEHUS K IMPHPOJE, OOIIECTBY,
YeJIOBEKY; O BKJIaZIe POCCUHCKUX U 3apYOEKHBIX YUEHBIX — OMOJIOTOB

B pa3BUTHE OMOJIOTUH

Bnanenne cucreMoil 3HaHMM 00 OCHOBHBIX METOAAX HAyYHOTO
MO3HAHUS, UCTIOIB3YEMBIX B OMOJOTHUECKUX MCCIIECIOBAHUSAX KHUBBIX
O0OBEKTOB M 3KOcHUCTeM (ONHCaHWEe, H3MEpPEeHHe, MPOBEICHUE
HaOJI0JIEHNH); CcIOcOO0aMH BBISIBIIGHHUS W OIICHKHA aHTPOTOTEHHBIX
W3MEHEHUH B MPUPOJIE.

YMeHue BbIIBUraTh TUIOTE3bI, IPOBEPSTh 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 UCITIOJIb30BAHUCM HAYUYHBIX HOHHTI/II>'I, Teopnﬁ 1 3aKOHOB

YMeHue BiaZeTb CHCTEMOW OMOJIOTMUECKUX 3HAHHUM, KOTopas
BKJIIOYAET: OCHOBOIOJIAraloIIye OMOJIOTMYECKHE TEPMHHBI M MOHSTHUS
(K13HB, KIIETKA, TKaHb, OPTraH, OPraHM3M, BHJ, TIOMYJISILIHUS, SKOCUCTEMA,
OuorieHo3, 6nocdepa; MeTaboII3M, TOMEOCTa3, KICTOYHbI HIMMYHHTET,
OuocuHTe3 O€sKa, OWOMONMMEpHI, UCKPETHOCTb, CAaMOPETYIISIMS,
CaMOBOCIIPOU3BE/ICHNE, HACIIE/ICTBEHHOCTD, W3MEHYHBOCTb,
SHEPro3aBUCUMOCTb, POCT U PA3BUTHUE);

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

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




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

npaswia (MuaumyMa FO. Jlubuxa, sxonorudeckoi nupaMuabl 4uced,
OMOMAaCChI U DHEPTUHN);

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

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

YmMmenue peuiaTb IMONUCKOBBLIC OHOJIOTMYCCKHUE 3aJa4M, BBbIIBIIATH
MPUIUHHO-CIICACTBCHHLIC CBA3HU MCKIAY HCCIICAYCMbIMU
OMOJIOTMYECKUMU OG’BCKT&MI/I, nponeccaMmn M ABJICHUSAMH, NOCJIATh
BBIBOJbI U IIPOTrHO3bI HA OCHOBAHWHU MMOJYUCHHBIX PE3YJILTATOB,

COCTaBJIATh 'CHOTUIIMYCCKUEC CXCMbI CKPCIIUBAHUA JIA Pa3sHBIX TUIIOB
HacCJICAOBaHUA IMPU3HAKOB Y OPraHU3MOB, COCTABJIATL CXCMbI IICPCHOCA

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

YMeHue ycraHaBiIMBaTb B3aUMOCBSI3M MEXKIY CTPOEHUEM U
GYHKIUSMH: OpPraHOMJIOB, KJIETOK pa3HbIX TKAaHEW, OpraHaMu H
CUCTEMaMH OpraHOB y PAacTeHMi, >KMBOTHBIX M YEJIOBEKa; MEXIY
sTanamMu 0OMeHa BEILECTB; 3TallaMy KJIETOYHOTO IIUKJIA U AKU3HEHHBIX
IUKJIOB  OpPraHM3MOB; JTamamMH AMOPHOHAIBHOTO  Pa3BUTHS;
TeHOTUNIOM U (EeHOTUNOM, (QEeHOTUNIOM U (aKTOpamMH Cpeabl
oOWTaHUs; MpoLEeCCaMU  HBOJIOLIMM;  JABIDKYIIUMHU  CHUJIAMH
aHTPOIOT€HE3a;  KOMIIOHEHTAMH  Pa3lIMYHBIX  DKOCUCTEM W

HpI/ICHOCO6J'IeHI/I}IMI/I K HUM OpPraHu3MoOB

YMeHue BBIICIATh CYIIECTBCHHBIC TPU3HAKH

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

KHNBOTHBIX, YCJIO0BCKaA, nponeccoB KU3HCACATCIbHOCTH,




MPOTEKAIOIINX B OpPraHU3MaxX pPacTEHUH, KUBOTHBIX U YEJIOBEKQ,;
OMOJOTMYECKHX TMpPOLEeCCOB: oOOMeHa BemecTB (MeTaboau3Mm),
nH(pOpMaIIUY U TIPEBpaIICHUs YHEPTHH, OPOKEHUS, aBTOTPO(PHOTO U
reTepoTpoHOro THUTOB MUTAHUS, (POTOCHHTE3a U XEMOCUHTE3a,
MHUTO3a, Mei03a, raMeToreHe3a, YMOpUOreHe3a, MOCTIMOPHUOHAIIEHOTO
pPa3BHUTHSA, PA3MHOKCHHS, WHJIWBHUIYaJbHOTO PAa3BUTHS OpraHU3Ma
(oHTOTEHE3a), B3aMMOJICUCTBHUS TEHOB, TETEPO3UCA; JEUCTBUI
UCKYCCTBEHHOI'O 0TOOpa, CTaOWIM3UPYIOLIETO, JBHXKYLIETO U
pa3phIBAIOIIETO  €CTECTBEHHOTO0 OTOOpa; auIOMAaTPHUYECKOTO H
CUMIATPUICCKOTO BHJI000PA30BAHMS;, BIHMSHHS JBIKYIIUX CHII
IBOJIIOIIMM  HAa TeHO(OHA  TOMYJAINHMH, MPHCIIOCOOJICHHOCTH
OpPTaHW3MOB K cCpelne OOWTaHWs, YepeNOBaHUs HANpPaBICHHUN

OBOJIIOIIUMHU; KPYTOBOpPOTa BCHICCTB U ITIOTOKA SHEPIrMU B SKOCHUCTEMAX

ChopMupoBaHHOCT, YMEHHS BBIIESATH CYIIECTBEHHbIE MPU3HAKU
BUPYCOB, KIETOK MPOKAapUOT W 3YKapHOT; OJHOKIECTOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BUIOB, OMOTEOIIEHO30B U SKOCUCTEM;
0COOEHHOCTH IPOLIeCCOB 0OMEHA BEIIECTB U MPEBPALICHHS SHEPTUU B
KIIeTKe, (POTOCHMHTE3a, TUIACTUYECKOTO M SHEPreTUYEeCKOro oOMeHa,
XEMOCUHTE3a, MMHTO3a, Mei03a, OIJIOJIOTBOPEHUS, pPa3BUTUA U
Pa3MHOXKEHHUS, UHIUBUAYAIBHOTO Pa3BUTHUS OpraHu3Ma (OHTOTeHEe3a),
00pBOBI 3a CYIIIECTBOBAHHE, €CTECTBCHHOTO otOopa,
BUA000pa30BaHusl, MNPUCIOCOOJICHHOCTH OPraHW3MOB K Cpefe
O6I/ITaHI/I$I, BJIMAHUA KOMIIOHCHTOB 3JKOCHUCTEM, AHTPOIIOICHHBIX
W3MEHEHUHN B AKOCUCTEMAX CBOEW MECTHOCTH, KPYrOBOPOTA BEIIECTB

Y TIpeBpalIeHus YHEprun B Onocdepe

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

MpUpoOAbI 1 YCJIOBECUCCTBA

YMeHue KpUTHUECKH OIEHUBaTh HWHGOpPMAaLNI0 OHOJIOrHYECKOTro
COZEPKaHUsA; UHTEPIIPETUPOBATh ITUYECKUE ACTIEKTHI COBPEMEHHBIX
UCCIEIOBaHUM B OWOJNOTMH,  MEIOUIMHE, OUOTEXHOJOTHUH;
paccmaTpuBaTh rI100anbHbIe JKOJIOTUYECKUE poOIeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHONICHUIO K HUM COOCTBEHHYIO

ITO3HUIIHUIO




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

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

buonorus xkak HayKa. 2’KuBbIe CHCTEMEI U HX HU3YUCHUC

11

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

3HavyeHue Omosoruv B (POPMHUPOBAHWUU COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kapTuHbl Mupa. [Ipodeccun, cBs3anHbie ¢ Ouosoruel. 3HaueHUe OUOJIOTHHU B
MPAKTUYECKON JEATeIbHOCTH 4YellOBeKa: MEIUIIMHE, CEJIbCKOM XO3SHCTBE,

MPOMBIINIJICHHOCTH, OXpaHC IMTPHUPOABI

1.2

JKuBble cucTeMbl Kak peaMeT u3ydeHus ouonoruu. CBOMCTBA JKUBBIX CHCTEM:
€IMHCTBO XMMHUYECKOI0 COCTaBa, JUCKPETHOCTh U LIEJOCTHOCTD, CI0KHOCTb 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

Meroasl Ouoniormueckoi Hayku. HaOmromeHue, u3MepeHHe, SKCIEPUMEHT,
cucrematuszanusa, MeraaHanu3. lloHsATHE O 3aBUCMMOM M HE3aBUCUMOU
nepemeHHol. [InannpoBanue skcnepumMenTa. [loctaHoBKa U poBepKa TUIIOTES.
HyneBass runores3a. Ilonstue BbIOOpKM M €€ mocToBepHOCTh. Pa3bpoc B
Ouosnoruuyecknx JaHHbIX. OLIEHKAa TOCTOBEPHOCTH MOJIYUYEHHBIX PE3yJIbTaTOB.
[IprunHbI HCKaXKeHUS pPe3yJabTaTOB dKcnepuMeHTa. [[oHATHE CTaTUCTUYECKOro

TECTa

KneTka kak OMoioruyeckasi CucreMa

2.1

Krnetka — cTpykTypHO-QyHKIIMOHAIbHAS €IUHULA KUBOTrO. MIcTOpUs OTKpBITHS
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBanH, M.
[netinen, P. BupxoB). OCHOBHBIE TOJIOKEHUS COBPEMEHHOW KJICTOYHOM
TEOpUH.

MeToapl  MONEKYISAPHOM W KIETOYHOM  OMOJOTHMU:  MHUKPOCKOTHS,
xpomatorpadusi, anekTpodopes, MeTol MEYEHBIX aTOMOB, quddepeHIaTIbHOE

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




2.2

XUMHUUECKUH COCTaB KIETKH. MaKkpo-, MUKpO- M YJIBTPaMUKpPOUIEMEHTHI. Bona u
€€ poJib KaK pacTBOPUTEISI, PEareHTa, y4acTHe B CTPYKTYPUPOBAaHUM KIIETKH,
TEIUIOperysiuui. MuUHepaabHble BEUIeCTBAa KJIETKH, UX OHMOJOTHYECcKasi poJb.
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 6enxo. buonorunueckue QyHKImu OSIKOB.
VYrneBoabl. MoHOcaxapuibl, AUCaXapHibl, OJIMTOCAXapUIbl U MOJUCAXAPUIbI.
O6mwmit miaH cTpoeHUST W (HU3UKO-XMMHUYECKUE CBOWMCTBA YIJICBOJIOB.
buonoruueckue QyHKIUU YTrIIeBOJOB.

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

Hyxnennoseie kucnotel. JIHK u PHK. Crpoenne HYyKIEHMHOBBIX KHCIIOT.
Hykneoruasl. [Ipunnun komiuiementapHocty. [Ipasuno Yapragpga. 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®. BoccTaHOBICHHbBIE IEPEHOCYUKH, MX QYHKIUU
B kietke. CekBenuponanue JTHK.

CtpykTypHass OuoyOTHs: OMOXMMHUYECKHE M OMO(PU3NYECKHE HCCIIECIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYII

2.3

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

Crpoenue npokapuoTuueckoi kieTku. KietouHas cTeHkKa OakTepuil M apXei.
OcobeHHOCTH CTpOoeHUs1 reTepoTpodHON W aBTOTPOPHON MPOKAPHOTUUECKHUX
KJIETOK. MecTO U poJib MPOKAPUOT B OMOLIEHO3aX.

Crtpoenue U QyHKIMOHUPOBAHHE dYKapUOTHUYECKON KieTkH. IInazmaTnueckas
MeMOpaHna (rua3manemma). CTpykTypa mia3MaTHueckoi MeMopansl. TpaHncopt
BEIIECTB 4epe3 IUIa3MaTH4YecKyl0o MeMmOpaHy: mnaccuBHbIM (auddysus,
obneruénHast auddys3us), akTUBHBIA (MIEPBUYHBIA U BTOPUYHBIN AKTUBHBIN
tpancnopt). Ilomynponunaemocts MemOpanbl. PaGota HaTpuii-KaineBoro
Hacoca. DHJOIUTO3: MUHOIUTO3, (harommro3. Dk3omuto3. Kierounas creHka.
CrpykTypa 1 GyHKINHU KIETOYHON CTEHKH PaCTEHHA, TPHOOB.

Hurorutazma. Lutozons. Lutockener. [IBwkenue nuroruiazmel. OpraHOWIbI
kineTkn. OmHOMEeMOpaHHBIE OPTaHOWIBI KJIETKH: HSHIOIIIA3MaTHUYECKas CETh

(OIIC), anmmapart I'oab1KH, TM30COMBL, HX CTPOCHHE U (YHKIUH. B3anMocBs3b




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

[lomyaBTOHOMHBIE OpraHOUbI KJIETKU: MUTOXOHPHUHU, IIACTUIBL.

Crtpoenre u (GyHKIMH MHUTOXOHIpHHA W TuiacTui. IlepBudHbie, BTOPUYHBIE U
CIIO)KHBIE  IIACTUABI  (DOTOCHHTE3UPYIOIIMX  JDYKAapHOT.  XJIOPOIUIACTHI,
XPOMOILIACTBI, JIEUKOTUIACThI BBICIIMX PACTCHUM.

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

SAnpo. OGonouka siapa, XpOMaTHH, KapuoIUla3Ma, SAPBIINIKHU, UX CTPOCHUE U
bynkuun. SnepHbiii OSNMKOBBIM MaTpuKkce. [IpocTpaHCTBEHHOE PaCIONOKEHHE
XpOMOCOM B MHTep(a3HOM siiipe. benku xpoMaTuHa — TUCTOHBI.

Knerounsie BkmtoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapHOT

(pacTUTEeNbHOM, )KUBOTHOM, TPUOHOIA)

2.4

ACCUMMIIAIIMS M TUCCUMUJISILIMA — JIBE CTOPOHBI MeTabonu3ma. Tunsl oOMeHa
BEIIIECTB: aBTOTPOQHBIN U reTepoTpodHbIf. YyacTHe KHcIopoja B OOMEHHBIX
nporeccax. DHepreTuueckoe oOecredeHne KIeTKH: npesBpameHne ATD B
oOMeHHBIX Tmporeccax. DepMEHTATHBHBIN XapaKTep PEaKuil KIECTOYHOTO
MeTabonu3Ma. DEepMEHTHI, UX CTPOCHHE, CBOWCTBA M MEXAaHHM3M JCHCTBHS.
Kodepmentsl. Otnuunst (GpepMEHTOB OT HEOPTaHUYECKUX KaTajlu3aTOpPOB.
benku-aktuBatopel M O€JIKU-UHTUOUTOPBHL.  3aBUCUMOCTb  CKOPOCTH
(epMEHTATUBHBIX PEAKIUil OT pa3InYHbIX (PAKTOPOB.

[lepBruHBIl CUHTE3 OpraHMYeCcKUX BewecTB B KieTke. PortocuHTe3. Poib
XJIOpOIIACTOB B Impouecce (orocuHre3a. CBeToBas U TeMHOBas (hasbl.
IIponykTuBHOCTH (hoTOCHHTE3a. BiusiHue pa3nuyHbX (aKTOPOB Ha CKOPOCTh
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3A.

XeMOCHHTE3. Paznoob6pa3zue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULIMPYIOLIHE OaKTepuu, *Kelle300aKTeprun, cepoOakTepuu, BOJIOPOIHbIE
OaxkTepuy. 3HaUEHUE XEMOCHUHTE3a.

AmnaspoOHble opraHu3mbl. Buabl Opoxenus. IIpoaykTbl OpoxeHus U HX
WCTIOJIb30BAHUE YEIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENN O0Ie3HE.

AdpoOHBIE OPraHU3MBl. DTambl YJHEPTETHICCKOTO 0OMeHa. [10IrOTOBUTEIBHBIIM

stan. ['uKoan3 — 6eCKUCIOpOJHOE PACILIEIUIEHNE TIIFOKO3bI.




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

BEIIECTB Mepes aHa3poOHBIM. DPPEKTUBHOCTh YHEPreTUIECKOr0 0OMEHa

2.5

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

Opranuszanys reHoMa y IpoKapHoT U 3YKapuoT. Peryisnys akTHUBHOCTH I'€HOB
y npokapuoT. ['unore3a onepona (P. XKako0, XK. Mano). Perynsiius oOMeHHBIX
MpoLECCOB B KieTke. KileTouHbIi romeocTas.

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

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

conuaJiIbHbIC U MCIUITUMHCKUC HpO6HCMBI

2.6

Knerounslii 1mmki, ero mepuoisl M perymauusa. HMurtepdaza u  MuTo3.
OcobeHHOCTH TPOIIECCOB, MpOTeKaroImuX B MHTepdase. [ToaroToBka KIeTku
nenenuto. llpecuHrernueckuil  (MOCTMUTOTHUYECKUM), CHUHTETHUYECKUH W
MOCTCUHTETUYECKUH (TPEMUTOTUUECKUI) TepHOAbI UHTEP(Da3bI.

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

Henenne kneTku — MATO3. CTaZiuyu MUTO3a M MIPOUCXOJALINE B HUX MPOLIECCHI.
Tunsr muto3a. Kapuokusnes u nUTOKMHE3. bronormueckoe 3Ha4eHHE MUTO3A.
Perynsanus mutoTHdeckoro nukia kiaeTku. lIporpammupyemas KiaeTodHas
ru0esnb — arnomnros.

CDyHKI_II/IOHaJ'IBHaH ICHOMMKaA

Opraausm Kak OHOJIOTHYECKas CUCTEMa

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, KJIOHUPOBAHUE.

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

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

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

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

ZKHUBOTHBIX

3.2

Uctopust craHOBNEHUS W pa3BUTUSL TEHETUKU Kak Hayku. (OCHOBHBIE
FEHETUYECKHUE MOHATUSA U CUMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI, AJICIbHbBIE
TEHbI, aJbTEPHATUBHBIE NPU3HAKH, JOMUHAHTHBIM U PELECCUBHBIN NPU3HAK,
TOMO3UT0Ta, TETEPO3Ur0oTa, YHUCTAs JUHUS, TUOPHUIBI, TCHOTHUN, (EHOTHIL
OCHOBHBIE METOJbI TI'CHETHKHU: THOPHIOJIOTHYSCKHUN, ITUTOJOTUICCKHM,

MOJIEKYJIIPHO-TEHETUYECKUI




3.3

Mounorubpuanoe ckpemuBanue. llepBbiii  3akoH MeHzmens — 3aKOH
eanHooOpa3uss THOPUIOB TepBOro mokojeHus. [IpaBuino JOMUHHUPOBAHHS.
Bropoii 3akon MeHaens — 3aKOH paclleIuieHusl npu3HakoB. Llutonornyeckue
OCHOBBI MOHOTHOPUTHOTO CKpeluBaHus. [ MmoTe3a YuCTOThI TaMeT.
AHanusupytoliee ckpemuBaHue. [IpoMexyTOUHBIN XapakTep HacleIOBAHMS.
Pacuiennenue npu3HakoB MPU HEMOJIHOM JOMUHHUPOBAHUU.

Jurubpunnoe ckpemuBanue. Tpertuit 3akoH MeHzens — 3aKOH HE3aBUCHMOI'O
HacleAoBaHUs  Tpu3HakoB.  lluTonormuyeckue  OCHOBBI  JAUTHOPHIAHOTO
CKpEILMBaHMS.

CuemienHoe HacienoBanue npu3HakoB. PaGotrer T. Moprana. CueruieHHOE
HACJIEIOBAHUE T'€HOB, HAPYUIEHUE CUEIICHHUS MEXIy TeHaMH. XPOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'eneTnka mona. XpOMOCOMHBIM MEXaHM3M ONpeNeseHus mnoia. AyToCOMbl U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbII U rereporaMeTHbli noiu. ['eHeTnyeckas
CTPYKTypa TMOJOBBIX XpoMocoM. HacnemoBaHue NpU3HAKOB, CLEIUIEHHBIX C
MIOJIOM.

I'enotun kak nenoctHas cuctema. [lneilorponusi — MHOXKECTBEHHOE JEHCTBUE
reHa. MHOXXeCTBEHHBIM ainenu3M. B3auMoaeiicTBUe HeaIeNIbHBIX T'€HOB.

KommnemenrapHocts. Onuctas. Ioaumepus

3.4

B3aumoneiictBe TeHoTMma W cpeAbl Tnpu  QopMUpoBaHUMU  (peHOoTHMA.
N3menunBOCTh Npu3HakoB. KaueCTBEHHbIE U KOJIMYECTBEHHBIE NMPU3HAKU. BUb
W3MEHYMBOCTH: HEHACIICICTBEHHAS M HACJICACTBCHHAS.

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

I'enoTunuyeckas W3MEHUYMBOCTHh. (CBOMCTBAa TI€HOTUIIMYSCKOM WM3MEHUYHMBOCTH.
Buel reHOTHITHYECKON M3MEHYHMBOCTH: KOMOMHATHBHAS, MyTaITMOHHASI.
KoMOuHaTtuBHasT W3MEHYMBOCTh. Mel03 H TIOJOBOM TMPOIlECC — OCHOBA
KOMOMHATHBHOM U3MEHUYHMBOCTH. POJIb KOMOMHATHBHON H3MEHUNBOCTH B CO3JaHUN
TeHETHYECKOTO Pa3HOOOpa3usl B IpeieNiaX OJHOTO BU/IA.

MyTanyoHHas U3MEHYUBOCTE. BUbI MyTallMii: TEHHBIE, XPOMOCOMHbBIE, TEHOMHBIE.
CroHTaHHBIE M WHAYLUMPOBAaHHBIE MYTALMU. SIA€pHBIE M LUTOIUIa3MAaTUYECKHUE
Myrtaiuu. CoMaTHYeCKWE | TMOJIOBblE MyTaluu. [IpuunMHBI BO3HHMKHOBEHHS
Mytanuil. MyTareHsl W WX BIMSHUE HAa OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTaIMOHHOTO TIpoIlecca. 3aKOH TOMOJIOTMUYECKUX PSJOB B HAcCJeICTBEHHOU
m3menuuBocty  (H.W.  BaBwioB).  BHesnepHas  M3MEHYMBOCTD U

HaCJICACTBCHHOCTD




3.5

Kapuotun uyenoseka. MexayHapoaHas IporpaMMa HCCIEIOBaHUS TE€HOMa
yeyoBeka. MeToapl M3y4eHMs] TEHETUKH 4YEJIOBEKA: I'€HEaJIOTMUYECKUH,
OJU3HEIOBBIH, LIUTOT€HETUYECKHH, HOMYJIALIMOHHO-CTaTUCTUUECKUH,
MOJIEKYJISIpHO-TeHETHUeCKHd. ~ COBpPEMEHHOE  ONpENEICHHE  T'€HOTHIA:
IIOJIHOTEHOMHOE CEKBEHHPOBAHME, TECHOTUIIMPOBAHUE, B TOM YHCJIE C TIOMOIIBIO
[1I[P-ananu3a. HacnencrBenusie 3abojeBaHus  4eloBeka. [eHHbIE U
XpOMOCOMHbIE ~ Oosie3HM ~ 4YenoBeka.  bonesHu ¢ HacieICTBEHHOMN
IPEAPACIOI0KEHHOCTHIO. 3HAUEHUE MEIULIMHCKON T€HETUKHU B ITPEJOTBPAILEHUU

U JIEUEHNN TEHETHUECKNX 3a00seBanmii ueoBeka. CTBOIOBBIE KIIETKU

3.6

JloMecTHKanusl ¥ CENEeKUMs. 3apOXKICHUE CEJEKIIMU U JOMECTHKAIUU. YUYCHHE
H.. BaBunoBa 0 LEHTpaX NPOUCXOXKICHHUS M MHOT000pasusi KyJIbTypHBIX
pacteHuii. Posib ceneknyu B CO3JaHUU COPTOB PACTEHUH W TMOPOJ KUBOTHBIX.
Copr, mopoja, mrTamMMm. 3aKOH TOMOJIOTMYECKMX pSAJIOB B HACJEJICTBEHHOM
m3menunBocty H.M. BaBuiosa, ero 3HaueHue /i CEICKIIMOHHON pabOTHI.
Metoapl ceneKMOHHONW paboThl. MCKycCTBEHHBIM OTOOp: MAacCOBBIA U
WHIWBHUIYAIbHBIA.  JTambl  KOMOWHAIMOHHOW  cenekiuu.  McmbiTanue
npou3BoauTeNed Mo moToMcTBy. OTOOp MO TEHOTHIY C TOMOIIBIO OLEHKHU
(deHoTHIIa TOTOMCTBA M OTOOP MO TeHOTHITY ¢ TToMoIIbio aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/] CEIEKIIMOHHOM paboThl. PamuaIimoHHbIii
U XUMHUYECKHI MyTareHe3 KaK HMCTOYHHUK MYTalluid y KYJIbTYPHBIX (opM
opranu3moB. Mcronb30BaHHE€ TEHOMHOIO pEAAaKTUPOBAaHUS U METOJIOB
pexomOunanTHbIX JIHK 11t monmydeHus uCX0AHOTO MaTepraa sl CeJIeKIHH.
[Nomy4yenne nonummonaoB. BHyTpuBHooBas ruOpummsanus. bianskopoacTBeHHOe
CKpelllMBaHue, WM UHOpUIUHT. HepoJcTBeHHOE CKpellMBaHue, WM ayTOpUIMHT.
I'eteposuc u ero npuuunbl. Mcnonbs3oBanue reteposnca B ceiekiuu. OTnanéHHas
rubpuanzanyst. [lpeogonenue Oecrutonus MEXBHIOBBIX THOPHIOB. JloCTIKEHHS

CEJIEKIIMU PACTEHUI U KUBOTHBIX

3.7

OOBEKTHI, NCTIOIb3yEMbIE B OMOTEXHOJIOTHH, — KIIETOUHBIE U TKAHEBbIE KYJIbTYPBI,
MUKPOOPraHU3MBI, WX XapaKTepucTUKa. TpaaunmoHHas OUOTEXHOJIOTHS:
xjeborneueHre, TOMYYeHHE  KUCIOMOJOYHBIX  MIPOAYKTOB,  BUHOZEIHE.
Muxkpobuonornyeckuii cunTe3. OOBEKTHI MUKPOOMOIOTMYECKHX TEXHOJOTHUM.
[lpousBopcTBO  Oeska, AMHHOKHCIOT W BHUTaMUHOB.  VIcKyccTBEHHOE
OILIOJOTBOPEHHUE. PEKOHCTPYKIUSA SHUEKICTOK M KIOHUPOBAHUE >KUBOTHBIX.
Meton TpaHCIUTaHTaLUU SAEP KIETOK.

XpomMocOMHasi M TeHHass WHXKEHepusa. VICKyCCTBEHHBIM CHHTE3 TI€HAa H
KoHCTpyHpoBanue pekoMOMHaHTHBIX JIHK. JlocTmkeHHS W TMepCHEKTUBBI
XPOMOCOMHOW ¥ TEHHOW WHXXCHEpUH. MeIUIHUHCKHE OHOTEXHOJIOTHH.

Hcnonp30BaHnue 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.  KooHuanpHple  opraHu3Mbl.  JIBM)KEHHE  OJIHOKJIETOYHBIX
OpraHu3MoB: aMEOOHIHOE, KT'YTHKOBOE, PECHUYHOE. 3aIUTa Yy OAHOKIETOYHBIX

OpraHu3MoB. Pa3apakuMOCTh y OJTHOKJIETOUHBIX OPTaHU3MOB. TaKCHCHI

4.2

MHOroKJIETOYHbIE  pacTeHusA. B3auMOCBA3b 4YacT€d  MHOTOKJIETOYHOTO
opranusma. TkaHu, OpraHbel U CUCTEMbI OPTraHOB MHOTOKJIETOYHOT'O OpraHU3Ma.
OpranusMm Kak enuHoe Lenoe. TkaHu pacTeHUi. TUNBI pacTUTENbHBIX TKaHEH:
oOpa3oBaTesibHas, TIOKPOBHAs, MPOBOJAIIAS, OCHOBHAs, MEXaHUYECKas.
Ocobennoctu cTpoeHusi, (YHKIMA W PACTIONOXKEHHS TKaHEH B OpraHax

pacteHui

4.3

BereraTtuBHbIE M FeHEpaTUBHBIE OPTaHbl pacTeHU. OYHKIIMU OPraHOB U CUCTEM
opranoB. Kapkac pacrenuil. J[BUKEHUE MHOTOKJIETOYHBIX PACTEHUI: TPOITU3MBbI
n Hactuu. [loriomenue BOIbI, YIIEKHCIOrO0 ra3a U MHHEPAIBHBIX BELIECTB
pactenusimu. Jlpixanue pactenuil. Auddysus razoB uepes3 MoBEpXHOCTb KIETKH.
TpaHcnopTHbIE CUCTEMbl pacTeHUW. Bbiaenenwe y pacteHuid. 3ammra y
MHOTOKJIETOYHBIX pacTeHuil. Kyrtukyna. CpeacTtBa macCMBHOM M XUMHMUYECKOM
3amuThl. ODUTOHUIUBI.

Pa3znpaxumMocTh U peryisinusg y opraHu3MoB. Pa3npaxumMocTe U perymsuus y

MHOTI'OKJICTOYHBIX paCTeHHﬁ. PocToBrie BCIICCTBA U UX 3HAYCHUC

4.5

MHoOroKk/IeTOUHble  KMBOTHbIE. B3auMOCBs3p 4YacTeil MHOTOKJIETOYHOTO
opranusma. TkaHH, OPraHbl U CUCTEMbI OPTAHOB MHOTOKJIETOYHOT'O OpraHU3Ma.
Opranusm kak eguHoe 1enoe. ['omeocras. TkaHU )KMBOTHBIX M YellOBEKa. THIIbI
KUBOTHBIX TKaHEW: SMUTEIUANbHAs, COCIMHUTENIbHAS, MBIIICYHAsl, HEPBHAS.
Ocobennoctu cTpoeHusi, (QYHKIMA W PACTONOXKEHHUS TKaHEW B oOpraHax

JKHUBOTHBIX U YCJIOBEKaA

4.6

OpraHbl ¥ CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMM OPraHOB U CUCTEM OPraHOB.
Omnopa Ttena opraHu3moB. CKeleTbl OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX
XUBOTHBIX. HapyxHbIil 1 BHyTpeHHMI ckeneT. CTpoeHUe U TUIbl COSAMHEHMUS
KOCTEH.

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

U IErOYHOE JbIXaHHE.




JIbIXxaHue IO3BOHOYHBIX JKUBOTHBIX. DBOJIOIMOHHOE YCIOKHEHHE CTPOCHHUS
NETKUX MO3BOHOYHBIX )KUBOTHBIX. J[pIXaTesbHas cucTeMa uenoBeka. MexaHu3m
BEHTWISIUM JIETKUX Y NOTHIl M MJICKOMMUTAIOMMX. TpaHCIOpT BeUIECTB Y
Opranu3MoB. TpaHCHOPT BelIeCTB y *KMBOTHBIX. KpoBeHocHast cucrtema u eé
opranel. KpoBeHocHas  cucTemMa  MO3BOHOYHBIX  KMBOTHBIX.  Kpyru
KpPOBOOOpAIIeHNs. DBOJIIOIHOHHBIE YCJIOKHEHUS CTPOCHUS KPOBEHOCHOU
CHCTEMBI MTO3BOHOYHBIX JKUBOTHBIX. BhIenenne y opranu3MoB. Breiaenenue y
KHUBOTHBIX. CoKparuTenpHble Bakyond. Opranbl BbineneHus. CBs3b MOJIOCTH
TeJa ¢ KPOBEHOCHOH U BBIJICIIUTENBHOM cCUCTEMaMHy. Bbiienenre y mo3BOHOYHBIX
KMBOTHBIX. 3alliTa y MHOTOKJIETOYHBIX JKHBOTHBIX. [IOKpOBBI H WX
MIPOU3BOIHBIC.

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

HepBnas cuctema u peiekTopHas peryisiius Y MHOTOKJIETOUHBIX KUBOTHBIX.
HepBHas cucrema u e€ oTAenbl. DBOMIOLMOHHOE YCIOXKHEHHE CTPOEHUS
HEPBHOM CUCTEMBI Y )KUBOTHBIX.

PazpaboTka anroputmMoB u mporpamm ais 3(GQGEeKTUBHON (YHKIHMOHAIBHON
aHHOTAllUM  TCHOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTabOJIOMOB

MHKPOOPTraHU3MOB, PACTCHMM, )KUBOTHBIX U YEJIOBEKA

OpFaHI/ISM YCJIOBCKA M €TI0 3JO0POBLE

5.1

OpraHsl ¥ CUCTEMBI OpraHOB 4enoBeKa. OT/Iebl TOJIOBHOTO MO3I'a ITO3BOHOYHBIX
KHUBOTHBIX. Pednexc u pedunekropnas myra. be3ycioBHBIE U YCIIOBHBIE
peduiekcbl. ['yMopanbHasi perynsuuss U SHIOKPUHHAs CHUCTEMa >KUBOTHBIX U
yesioBeka. JKene3pl 3HTOKPUHHON CUCTEMBI U UX TOPMOHBI. JlelficTBHE TOPMOHOB.
B3auMocBsI3p HEPBHOH W SHAOKPHUHHOM cucteM. ['mmoramamo-runogpuzapHas

cuctema. Pedriexc u pedpnexropnas gyra. be3ycioBHbie U YCIOBHBIE PEICKCHI

5.2

3amuTa opranusMa ot OonesHeil. IMMyHHas cuctema yenoBeka. KiieTouHslil u
ryMOpajJbHbI MUMMYHUTET. BpoXn€HHBIN, MPUOOPETEHHBIN CHEUPUUECKH
UMMYHUTET. Teopus KJIOHaIbHO-CEeNeKTUBHOTO uMMyHHuTeTa (I1.Dpnux,
®.M.bepuer, C.Toneraa). BocnanutenbHple OTBETHl OpraHu3MoB. Poib

BPOKAEHHOIO UMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUI

5.3

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

Kpyru xpoBoobpamenus. Pabora cepnna u e€ perynsmus

5.4

Ipixanue uyenoBeka. Jluddysus 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 151 BHYTPUKIIECTOYHOC

IMUIICBAPCHUC

5.6

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

KaK MEXaHN3MbI paboThI OpraHoB BeieneHus. OOpazoBaHHe MOYH Y YeTIOBEKa

5.7

I[BI/I)KGHI/IG yeJloBeKa: MblmieyHas cucrema. CkelleTHEIS MBIIIIIBI 1 UX pa60Ta.

CrpoeHue u TUIBI COEAUHEHUST KOCTE!

Teopus sBomonuu. PazpuTue xu3Hu Ha 3emie

6.1

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

JBrxymue cuisl 3BosolMy BUoB 1o Y. /lapBuHYy (BbICOKass MHTEHCUBHOCTD
pPa3sMHOXEHHsI OpraHU3MOB, HaCJIEACTBEHHAass HW3MEHYMBOCTh, Ooprba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBINH 0TOOD).

Odopmrnenne cuaTeTHueckoi Teopun 3Bomonuu (CTD). HelttpansHast Teopus
sBomtonu. CoBpeMeHHas IBOJIIOIIMOHHAS OMOJIOTHS. 3HAYEHUE YBOTFOIMOHHOM

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 MOMyJSIUU KaK 3JIEMEHTAapHOE HBOJIIOIIMOHHOE SIBJICHHE. 3aKOH
reHetudeckoro paBHoBecus [[x. Xapau, B. BaiitnOGepra.

DOnemeHTapHble (AKTOPHl (ABMXKYIIME CHJIBI) 3BOJIOUMU. MyTalMOHHBIN
nporecc. KomOumHaTWBHass W3MEHUMBOCTH. JIpeiid TeHOB — ciydaiiHbie
HEHANpaBJIEHHblE M3MEHEHUs 4YacToT aiienedl B nomymsuusax. OddexT
ocHoBarens.  Mwurpauuu.  M3omsamus  momynsuuii:  reorpaduueckas
(mpocTpaHCTBEHHAs1), OMOJIOrHUecKas (PETpPOIyKTUBHAS).

EcrectBennslii orO60p — HampaBisooumii (axkrop sBomouun.  Dopmbl
€CTECTBEHHOTO OTOOpa: JBWXKYIIMH, CTAOMIU3UPYIOIIUH, pa3pbIBArOIINi
(mu3pynTuBHbI). [TonoBoit oT6op.

[Ipucnoco0NeHHOCT, ~ OpPraHU3MOB  Kak  pe3ylbTaT  MHKPOIBOJIIOLMH.
Bo3HukHOBeHHEe — mpucnocoOieHu y  opraHu3moB.  Apomopdo3bl U
uanoanantauuu. [pumeps! npucnocobnenuii y opranuzMoB. OTHOCUTENBHOCTb
MIPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xpurepum wu cTpykTypa. BumooOpasoBanume Kak pe3yabTar
MHUKpPOIBOTIONNU. M30msiiust — kimodeBoi (hakTop BugooOpa3zoBanus. [lytu u
CIIOCOOBI BUI000pa30BaHMUS aJUIONIaTPUIECKOE (reorpaduueckoe),
CUMIATpUYECKOoe  (IKOJIIOTUYECKOE), «MTHOBEHHOE»  (TONHILIONIN3AIINS,

FI/I6pI/II[I/ISaI_II/I${). I[J'II/ITGJ'ILHOCTB OBOJIIOIMIMOHHBIX ITPOLCCCOB.




MexaHu3mMbl GOPMHUPOBAHUS OHOIOTUYECKOTO Pa3HOOOPA3HSL.

Posnb 3BOIOIMOHHON OMOJIOTHU B pa3paboTKe HAyYHBIX METOJIOB COXPAaHEHMs
6unopazHooOpazus. MUKPOIBOIONUS U KOIBOJIOLUS Mapa3sUTOB M UX XO3S5EB.
MexaHu3mbl (OPMHUPOBAHUS YCTOWYMBOCTH K AHTUOMOTHKAM U CIIOCOOBI

00pBOBI C HEl

6.3

MeTtoapl n3ydeHus Makpo3Boronuu. [laneoHTonornueckne MeTo bl N3y4eHHUs
sBomtorn. [lepexoanbie GopMbI U PUIOTEHETUUECKHE PSIBI OPTAaHU3MOB.
Bbuoreorpaduyeckre MeTo bl H3ydeHus HBoouN. CpaBHEHHE (IIOPHI U payHBI
MaTepUKOB M OCTPOBOB. buoreorpaduueckue obnactu 3emiin. Buabl-sHaeMuku
U PETTUKTHIL.

OMOpPHOJIOTMYECKHE M CPaBHUTEIBHO-MOP(OIOrHUECKHEe METO/Abl H3Y4YEeHHUS
HBOJIOLMM. ['eHeTHUYeCKHEe MEeXaHU3MBbl 3BONIOLMU OHTOI'€HE3a U IOSBICHUS
HBOJIIOLMOHHBIX  HOBHIECTB. ['OMOJIOTMYHBIE M  aHAJOTMYHBIE OpraHBbL.
PynumeHnrapHble  opraHbl M aTaBU3Mbl.  MOJIEKYJISPHO-TEHETUUYECKUE,
OMOXMMHYECKHE W  MaTeMaTH4YeCKHe METOAbl H3YyYeHHMsS  3BOJIOLMH.
I"'omonoruunsie reHsl. COBpeMEHHBIE METO/IbI MOCTPOSHHS (PUITOT€HEeTHUECKUX
JIepEBbEB.

XPpOMOCOMHBIE MYTallMH U IBOJIIOLIMS TEHOMOB.

OOme 3akOHOMEpHOCTH (TpaBuia) 3BoMOIMU. HeoOpaTumMocTh 3BOIIOLINU.

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

6.4

Hayunbie rumore3sl NpPOUCXOXKIEHUS >KU3HM Ha 3emiie. AOUOTeHE3 W
nancniepMus.  JloHaydHble — NpEACTaBICHUS O  3APOXKICHUU  KU3HU
(kpearmonusm). ['umore3a TOCTOSHHOTO CaMO3apOXKICHHS JKU3HU U €€
onpoepxkeHue oneitaMmu  @D. Penu, JI. Cnamnanuanm, JI. Ilacrepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTHSI.

OcHOBHBIC 3Tanbl HEOpPraHUYecKou IBomtonuu. [lmaneTapras (reonoruveckas)
IBOMIONUA. XHWMHYECKass SBOJONMSI. AOWOTCHHBIM CHHTE3 OpPTraHMYeCKHX
BemecTB 3 Heopranmdeckux. Ompir C. Mmmnepa u I'. FOpu. OGpa3zoBanue
nonuMepoB u3 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 3emnn u metoasl €€ u3yueHus. VMickonaemble OpraHu4ecKrue OCTATKHU.
I'eoxponomnorust u e€ MetoAbl. OTHOCUTENbHAS M aOCOMOTHAS T€OXPOHOJIOTHSI.
['eoxpoHonOruyeckas mKana: 30Hbl, 3pbl, IEPUOJIbI, FTIOXU.

HauanbHble 3Tanel oprannyeckoit 3Bosronuu. [lossieHre u 3BOJIIOLHNS MTEPBBIX

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




CoBpeMeHHbIE MHUKPOOHbIE OHOMIEHKM Kak aHajJor NepBbIX Ha 3emiie
coobuiectB. CtpomatonuTsl. [IpokaproTHl M 3yKapHOTHI.

[IpoucxoxxaeHne 3ykapuoT (CUMOMOreHe3). DBOIIOIUOHHOE MPOUCXOXKICHHE
BUpYCOB. IIpouCXOXHAEHHE MHOTOKJIETOYHBIX OpraHU3MOB. Bo3HHMKHOBEHUE
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

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

OCHOBHBIE ATambl HBOJIOLMM KUBOTHOTO Mupa. OCHOBHBIE apoMop(O3bl
XKUBOTHBIX. Benyckas dayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. IlepBsle XOp0BbIE )KUBOTHBIE. JKN3HB B BOJE. DBOIIONUSA IO3BOHOYHBIX.
[Tpoucxoxnenne ampuduii u pentuiauii. I[IponcxoxaeHne MICKOMUTAONINX U
ntul. IlpuHnun kiaroueBoro apomopgosza. OcBoeHHE O€CHO3BOHOYHBIMH U
IT03BOHOYHBIMH )KMBOTHBIMH CYIIIH.

Pa3BuTHe %13HM Ha 3eMJIe 110 dpaM U IIEpPUOJIaM: apXeil, IPOTEPO30H, NaIe030H,
Me3030M, KaiHo30M. OOmas XapakTepUCTUKa KIUMaTa U Te0JOrMYeCcKHX
mpoueccoB.  llosBienne ¥ pacuBeT  XapaKTEpHBIX  OpPraHU3MOB.
VYraeobpazoBaHue: €ero YCIOBHS U BIMSHUE HA Ta30BbI COCTaB aTMOC(EpHI.
MaccoBble BBIMUpaHUS — DKOJIOTMYECKHE KPU3UCHI npouuioro. [IpuyunHel u
CJIEJICTBUSL MacCOBBbIX BbIMUpaHUil. COBpEMEHHBIN 3KOJIOTMUYECKUI KPU3HC, €TO

0COOEHHOCTH

6.5

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

JBrxyue cuibl ((hakTopbl) aHTpOIOreHe3a: OMOJOTHMYECKUe, COIMAaJIbHBIE.
CooTHol1eHrne OMOIOTHYECKUX U COLMANIBHBIX (DAKTOPOB B aHTPOIOT€HE3E.
OCHOBHBIE CTaJuU aHTPOIOTeHe3a. ABCTPAJONUTEKH — JBYHOTHE IIPEIKH
monen. YenoBek yMelbld, NEpBBIE W3IOTOBIEHUS OpyAUM Tpyna. Yenosek
NPSAMOXOAAIIMA W TepBBIA BBIXOZ JioAe 3a mpenensl Adpuku. Yenoek
reiaensoeprekuii — o0IuMid MPeIoK HeaHIePTAIbCKOTO YeIOBEKa M YeJIOBEKa
pasymMHOro. YenoBek HEaHAECPTAIbCKUM KaK BHJ JIIOJECH XOJIOJHOrO KiIMMara.
UYenoBek pa3syMHbId COBPEMEHHOI'O THIIA, ACHUCOBCKHUWM YEIOBEK, OCBOCHHE

KOHTHHCHTOB 3a nipenenamu AQpuku.




DBOJIIOLIUST COBPEMEHHOTO 4eJoBeKa. EcTecTBEeHHBI OTOOp B MOMYNALHUAX
yenoBeka. MyTallmoHHbIH npouecc U nonuMmopdusm. [TonynsaunoHHble BOJIHBL,
npei¢ reHoB, MuUrpanus 1 «3pdexT ocHoBaTeNs» B MOMYJISIHUAX COBPEMEHHOTO
YeoBeKa.

Yenoseueckne pacbl. [loHsatue o pace. bomnbiime pacel: eBponeouaHas
(eBpasmiickasi), aBCTpajo-HETpouJHas (dKBAaTOpUajbHAs), MOHIOJIOUAHAS
(a3maTcko-aMepuKaHCKasd). BpeMs u myTu paccelieHusi 4eJoBeKa I0 IUIAHETE.
EnunctBo dyenoBeueckux pac. HayuHas HecoCcTOSATENbHOCTh pacus3Ma.
[Ipucnoco0aeHHOCTh YeNnoBEeKa K pa3HbIM YCIIOBUSIM OKpYXKAIOIIEH CpeJbl.
Brnusane reorpaduueckoit cpeapl u apeiida TEHOB Ha MOPQOJIOTHIO H

(GbU3HOIOTHIO YeTIOBeKa

OKOCHUCTEMEI U npucymue MM 3aKOHOMEPHOCTH

7.1

Pa3nensl u 3agaun sxosnoruu. CBs3b 3KOJIOTHUH C IPYTUMH HayKaMHU.
Metoapl skonoruu. IlosneBble HaOMOAEHUS. ODKCIEPUMEHTHI B HKOJIOTHHU:
MPUPOJHBIE U JabopaTopHble. MojaenupoBaHHE B JKOJOTHH. MOHUTOPHHT

OKPY’KaIOIIECH CPeJIbl: TOKAIbHBIN, PETMOHAIBHBIN U TJI00QTBHBIN
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Okonornyeckue (pakTopbl U 3aKOHOMEpHOCTH ux aeiictusa. Knaccuukanus
9KOJIOTUYECKUX (HAKTOpOB: aOMOTHUYECKHE, OMOTHYECKHE, aHTPOIIOTCHHBIE.
OOwe 3aKOHOMEPHOCTH JEWCTBUS HKoJoruueckux Qaxrtopon. IlpaBuio
muanmyMa (K. npenrens, FO. JIu6ux). TonepaHTHOCTE. DBPUOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Aobuotnyeckue GaxTopbl. CBET Kak 3Kosorndyeckuii paxrop. JlelcTBue pa3HbIX
YYacTKOB COJIHEYHOIO CIIEKTpa Ha OpPraHU3Mbl. OKOJIOTMYECKUE TPYIIIBI
pacTeHM M XKUBOTHBIX II0 OTHOIIEHUIO K cBeTy. CHUrHaibHas pojib CBETa.
doTonepuoausM.

Temmneparypa kak »5konoruyeckuit ¢axrtop. /[leiictBue TemmepaTypbl Ha
opranu3Msl. [IoMKHI0TEpMHBIE U TOMOMOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak skonorndeckuil (akrop. Ilpucnocobnenuss pacteHuid K
HOJJIEp&KaHUI0 BoJHOro OanaHca. Knaccudukanus pacTeHH 0 OTHOLIEHUIO K
BoJ€e. [IpucnocoOeHus JKUBOTHBIX K U3MEHEHUIO BOAHOTO PEXHMMA.

Cpenbl oOMTaHMsI OpraHU3MOB: BOJHAs, HAa36MHO-BO3JYIIHAs, IOYBEHHAs,
riyOMHHAs IOJANOYBEHHAs, BHYTPUOpPraHW3MEHHas. @DU3NKO-XUMUYECKHE
0COOEHHOCTH cpell OOMTaHus opraHu3MoB. [Ipucrnoco6ieHus opraHu3MOB K
KU3HU B Pa3HbIX CpEAaAX.

buonornueckue purMmbl. BHemHue u BHyTpeHHHE pUTMBL. CyTOUHBIE H
rofuyHble puTMBL. [IprcrnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM

YCJIIOBUH KU3HU.




XKuznennsie popmbl opranu3moB. [lonsaTue o xu3HeHHON Gopme. Ku3HeHHbIE
(bopMBI pacTeHuil: 1epeBbsi, KYCTapHUKH, KYCTAPHUYKH, MHOTOJIETHUE TPAaBBHI,
oJHOJIeTHUE TpaBbl. JKu3HEHHbIE POPMBI KUBOTHBIX: THAPOOUOHTHI, T€OOUOHTHI,
a’poOuoHTHI. OCOOEHHOCTH CTPOEHHS U 00pa3a )KU3HH.

buotnyeckue dakxtopsl. Buabl 6MOTHUECKUX B3aUMOJEHCTBUNA: KOHKYPEHIIHSA,
XHMITHAYECTBO, CUMONO03 1 ero (opmbl. [lapasutusm, Koonepanus, MyTyaJIn3M,
KOMMEHCaIn3M  (KBapTHpPAHTCTBO,  HaxjeOHW4ecTBO).  Herpoduueckue
B3aMMOJICHCTBUS  (Tommueckue, Qopudeckue, (Hadbpuueckue). 3HAUCHUE
OMOTHYECKMX B3aUMOJICHCTBUI Ui CYIIECTBOBAHUS OPraHM3MOB B cpele

oOutanus. [IpUHIMI KOHKYPEHTHOTO UCKIIOUEHHUS
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DKOJIOTHYECKUE XapaKTepUCTUKHU nonyisiiuu. [lomymsus kak Ouonoruyeckas
cucreMa. Posib HEOTHOPOTHOCTH Cpeibl, (GU3UIECKUX 0aphEePOB U OCOOCHHOCTEH
OuoJsIoruu BUI0B B (POPMHUPOBAHUY MPOCTPAHCTBEHHON CTPYKTYPhI NOMYJIALUH.
OcCHOBHBIC IIOKa3aTeIW IOINYJSALUU: YUCICHHOCTb, INIOTHOCTb, BO3PACTHASA H
[I0JIOBAasi CTPYKTYpa, POXKAAEMOCTb, IPHUPOCT, TEMII POCTa, CMEPTHOCTD,
MUTpaLys.

OKosorudeckas CTpykTypa nomyasinud. OneHKa YHCIEHHOCTH MOIYJISIUH.
JluHaMMKa NONyJsUUHU U €€ perynanus. buotnuecknii moTeHIMan NOMyJISILUH.
MonenupoBanue JUHAMUKU nomyiasnuu. KpuBble pocTa UUCIEHHOCTH
nonymsiuuy. Kpusble BbDKHMBaHMA. Perynsnus 4YMCIEHHOCTH MOMYJISLUI: poJlb
(akTOpOB, 3aBUCALNIMX M HE 3aBUCAIIMX OT IUIOTHOCTH. ODKOJOTHYECKUE
cTpareruu BUoB (I- u K-ctparerumn).

[lonsiTne 00 oSKojJOrMuYecKoi Humie Buaa. Mecrooburanue. MHoroMmepHas
MoJesb 3Kosiorndeckor HumM Jx.M. XatumHcoHa. PazMepbl 3KOJIOrM4ecKou
Humy. [loTeHuunanbHas U peain30BaHHas HUILH.

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

buonornueckue nHBa3zun YYXXECPOJAHBIX BUIOB
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CooOmiectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBS3u MexIy
opraHu3sMaMu B OHoLleHO3e. DKocucTeMa Kak OTKpbiTas cuctema (A.J[x.
Tencnu). OyHKIMOHATBHBIE OJOKH OPTaHU3MOB B HKOCHUCTEME: MPOIYLEHTHI,
KOHCYMEHTBI, pelylileHThl. Tpoduueckue ypoBHH. Tpoduueckue Henu U CeTH.
Aobuotnyeckue 6;10ku 3kocucteM. [TouBbl U mibl B 93kocucteMax. Kpyrosopor
BEIIECTB U ITOTOK SHEPTUU B IKOCUCTEME.

OcHOBHBIE MOKa3aTeNn 3KOCUCTEMBI. bruomacca n npoaykuus. JKOJI0rH4ecKue
MUPaMU/IbI YUCEI, OMOMACCHI 1 SHEPTHH.

HamnpapneHHble 3aKOHOMEpHbBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuynble n

BTOPUYHBIE CYKLECCUM M MX HPUYMHBL. AHTPOIOI€HHBIE BO3ICHCTBUSA Ha




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

IIpuponHble 3KOCHCTEMBI. AHTPONOTE€HHBIE 3KOCHCTEMBIL. ArpO’KOCHUCTEMA.
ArporneHo3. Paznuuns Mex 1y aHTpOIIOT€HHBIMH U ITPUPOIHBIMHU DKOCUCTEMAMH.
VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opozckas duiopa
u ¢ayna. CuHa"Tpomm3amus TroOpoJacKol ¢ayHbl. buonorumueckoe wu
XO35IICTBEHHOE 3HAYEHHE arpo3KOCUCTEM U YpOO3KOCHCTEM. 3aKOHOMEPHOCTH
(bopMHpOBaHUS OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B DKOCHCTEMAX.
[TepeHoC 3HEPrUM U BEUIECTB MEKTY CMEKHBIMH SKOCUCTEMAMHU. Y CTOMYMBOCTD
OpPraHM3MOB, TOMYJIALMA M SKOCUCTEM B YCIOBUSX €CTECTBEHHBIX U

AHTPONOT€HHBIX BO3ICUCTBUI
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buocepa — oOmermanerapuas o6ojgouka 3eMiM, A€ CYIIECTBYET WU
cymecTtBoBania >ku3Hb. Yuenue B.M. Bepnanckoro o Oumocdepe. Obnactu
ouocdepsl u e€ cocta. XKuBoe BemecTBo Onochepsl 1 ero PyHKITHH.
3aKOHOMEPHOCTH cCymiecTBOBaHUs Omocdeprl. OcodeHHOCTH Ouochepbl Kak
rmo0anpHOM  dKocucTeMbl. JlMHaMu4eckoe paBHOBecwe B Ouocdepe.
KpyroBopoTbl BemecTB W OHOreOXMMHUYECKHE LUKIBI (yriepojaa, a3ora).
PutmudHOCTS siBeHUl B 6uocdepe.

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

CtpykTypa U (yHKIHS KHUBBIX CUCTEM, OLIEHKA MX PECYpCHOTO MOTEHLHANIA U
o6uochepHbIX QyHKINN
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DKOJOTUYEeCKUE KPU3KCH M UX TIPUIHHBI. Bo3ieiicTBre yenoBeka Ha Ouocdepy.
3arps3HeHue Bo3ayniHoM cpeapl. OXpaHa BO3myxa. 3arps3HEHUE BOTHON CPEIbI.
Oxpana BoJHBIX pecypcoB. Paspymenue moussl. OXpaHa MOYBEHHBIX PECYPCOB.
N3MeHenue knumara.

AHTpOIIOIr€HHOE BO3JICHCTBHE HA PACTUTENIBHBIM U KUBOTHBIM MHp. OxpaHa
PacCTUTENHHOTO M KUBOTHOTO MHpa. OCHOBHBIC MPHUHIIMIIBI OXPAHbI MIPUPOJIBIL.
Kpacuaple xnuru. Oco0o oxpansieMblie mnpupognbie tepputopun (OOIIT).
Borannueckue caabl U 300JI0TMUECKUE TTAPKH.

OCHOBHBIE TNPUHLHUINBI YCTOWYUBOIO Pa3BUTHS YEIOBEYECTBA U MPUPOJBIL.
PanmonansHOoe  MPUPOAOIONB30BAaHME W COXPAaHEHHE  OHOJIOTHYECKOTO

pa3zHooOpaszus 3eMiun







