


HNOACHUTEJBHASA 3AIIUCKA

[Iporpamma mo ydeOHOMY mnpenMery "buomorus" (mamee - Ouwojorus) Ha
YPOBHE CpeHero ofmiero oopasoBaHus pazpaboTaHa Ha ocHOBe DenepalibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenoaaBaHus yuyeOHoro mnpeamera «buonorus» u
OCHOBHBIX MOJIOKEHUM (PenepanbHoil paboueil mporpaMMbl BOCIIUTAHHUS.

VYuebnrpiii npeamer «buonorus» yrayonéHHoro ypoBHs u3ydenms (10-11
KJIaCChl) SIBJISIETCS OJIHMM W3 KOMIIOHEHTOB MpeaMeTHoU obnactu «EcTecTBeHHO-
Hay4Hble peaMeTh». CornacHo nojoxeHusM ®I'OC COO npoduabHbie yueOHbIC
OpeIMeThl, H3y4aeMble Ha YIIyOJIEHHOM ypOBHE, SBISIOTCA  CIOCOOOM
mubdepennmaniuy  oOy4eHHS Ha YPOBHE CpEIHEro OO0IIero oOpa3oBaHUsS U
NPU3BaHbl 00ECMEYUTh MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIUM, CPEIHUM
o0umMM, cpeHUM MpodecCHOHANBHBIM U BRICIIUM 0oOpa3zoBaHueM. B To ke Bpems
KOKIBIM M3 O3TUX Yy4eOHBIX TNPEIMETOB JOJKEH OBbITh OpPUEHTHUPOBAH Ha
MPUOPUTETHOE pEIIEHHE OO0pa30BATENbHBIX, BOCIHUTATENbHBIX M Pa3BUBAIOIIUX
3a/1a4, CBS3AaHHBIX C MpodopUECHTAIMENH OOyYaroUUXCS U CTUMYJIHPOBAHUEM
UHTEpeca K KOHKPETHOM 00JIaCTM HAy4YHOTO 3HAHHUS, CBA3aHHOTO C OHMOJIOTHEH,
MEIUIIMHOM, SKOJIOTHUEN, TICUXOJIOTUEH, CIIOPTOM WJIA BOCHHBIM JICJIOM.

[Iporpamma no yuebHomy npeamery "buonorua" qa€r npeacraBieHue o LEu
U 3a7a4ax M3y4yeHus yuyeOHoro mpeamera «buonorus» Ha yriiyOJIEHHOM YpOBHE,
onpezenser o00s3arenbHOe (MHBAPUAHTHOE) TMPEIMETHOE COJAEpkKaHUE, €ro
CTPYKTYpHpPOBAaHME IO pa3JenaM M TeMmaM, paclpefereHue I0 Kiaccam,
PEKOMEHyeT MOCIEAOBATEIbHOCTh HM3YyYEHUs YYEOHOro marepuana ¢ y4EToM
MEXIIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro Ipoliecca,
BO3pAaCTHBIX 0COOCHHOCTEN 00yUaroIuxcs. B nmporpamme no OMonoruu peasinzoBaH
MPHUHIIAI PEEMCTBEHHOCTHU C H3y4YEHHEM OMOJIOTHH Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHusi, Oyarogaps dYeMy MpPOCMAaTPUBAETCsl  HAIMpPAaBJICHHOCTh  Ha
MOCJIEAYIONIee pa3BUTHE OWUOJOTHMYECKUX 3HAHWM, OpPUEHTHUPOBAHHBIX Ha
dbopMUpOBaHUE  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IKOJIOTMYECKOTO
MBIIIJIEHUS, PEACTABICHHUH O 37I0pPOBOM 00pa3e JKU3HH, HAa BOCIIUTAHUE OEPEKHOTO
OTHOILIEHUS K OKpY’Karolel npupoiHoi cpeae. B mporpaMme mo OGMosioruu Takxe
MOKa3aHbl BO3MOXKHOCTH yueOHoro rmnpeamera «buonorus» B peanu3anuu
tpeboBanuit ®I'OC COO Kk MUIaHUPYyEeMBIM JIMYHOCTHBIM, METANpPEAMETHBIM U
IPEIMETHBIM pe3yibTaTaM 00y4ueHus 1 B JOPMUPOBAHIN OCHOBHBIX BHJIOB Y4EOHO-
NO3HABATEIbHON JEATEbHOCTH OOYy4YaloIIMXCA [0 OCBOCHHIO COJEPKAHMS
OMOJI0rMYECKOro 00pa3oBaHMs HA YPOBHE CPEHEr0 00111ero 00pa3oBaHusl.

VYueOnbiii npeamer «buonorus» Ha ypoBHE CpPeIHEro 001iero oOpa3oBaHUS
3aBepiaeT OMOJIOrHIecKOe 00pa30BaHKE B IIIKOJIC M OPUEHTUPOBAH HA PACIIIMPEHUE
U YIriIyOJIeHHE 3HaHUI 00y4aroluxcs 0 )KUBOUM MPUPOJIe, OCHOBAX MOJIEKYJISIPHON U



KJIETOYHOW OMOJIOTUH, SMOPUOJIOTUN U OUOJIOTUW Pa3BUTHS, T€HETUKHU, CEICKIUH,
OMOTEXHOJIOTUH, SBOJIOIIMOHHOTO YUYEHUS U IKOJIOTHH.

N3yyenue yueOHoro mpeamera «buomorus» Ha yriiyOJIGHHOM YPOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYYaIOUIMXCS K TMOCIEAYIOMIEMY IOIY4YCHUIO
Ouosiorumyeckoro  oOpa3oBaHUsT B By3aX M OpraHu3alusaXx  CPEAHEro
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 kmaccax 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 MOKHO 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 mipeamery "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,
coXpaHeHus1 OMOJIOTrHYEeCKOro pa3HooOpa3us mianeTsl. Tak, B 10 ki1acce u3ydaroTcs
OCHOBBI MOJICKYJIIPHOW M KJICTOYHOM OHOJIOTHH, SMOPHOJIOTMH W OHOJIOTHH
pPa3BUTHS, TEHETUKUA W CEJICKIIMH, OMOTEXHOJOTMH W CHUHTETHYECKOW OMOJIOTHH,
aKTyalU3UPYIOTC 3HAHHUA OOYYaromuXxcs 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 OUMOJIOTMH, MPUKJIAAHBIX aCTIEKTaX OMOJIOTMYECKUX 3HAHUU. [[7s
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
TOU 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 pA3HOTO paHra MW MPHOOPETCHHE 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 wW3ydeHHWs ydeOHoro nmpeamera «buomorwms» Ha
yrayOa€HHOM YpOBHE 00€CTIeYMBAETCS PEIICHUEM CIEAYIOIINX 3a/1a4:

OCBOCHHE O0YYaIOIMMMHUCS CUCTEMBbI OMOJIOTMYCCKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHIICTIIHSIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
IPaBUIIaX, COCTABJISAIONIAX COBPEMEHHYIO €CTECTBCHHO-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 OOYYaIOIIMXCA C METOJAMM TIO3HAHMS >KUBOW MPUPOJIBI:
UCCJIEIOBATEICKUMH  METOJaMU  OHMOJOTMYECKUX HayK (MOJICKYJISpHOH W
KJIETOYHOUN OMOIOTHH, IMOPHUOIIOTHH ¥ OWOJIOTHH PAa3BUTHS, TCHETUKHU U CEIICKITUH,
OMOTEXHOJIOTMM W CHHTETHMYECKOM OHWOJIOTHH, TaJICOHTOJOTUH, JKOJOTHH);
METOJIaMHU  CaMOCTOSITEJIBHOTO TPOBEAEHUSI OUOJIOTMYECKUX HCCIEOBaHUN B
nabopatopun W B mpupone (HaONIOJEHHWE, W3MEpPEHHE, HKCIIEPUMEHT,
MOJICJIMPOBAHUE);

OBJIaJICHUE OOYYArONIUMHUCS yMEHUSMHU: CaMOCTOSITCIbHO  HAaXOJUTh,
aHAIM3UPOBATh U HCIOJIB30BaTh OHOJIOTMUECKYI0 HMH(POPMAIUIO; TOIh30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CHUMBOJMKOMW; YCTaHABIIUBATh CBS3b MEXKIY
pa3BUTHEM OHOJIOTMM ¥  COITHATBHO-PKOHOMUYECKHMMH ¥  JKOJIOTUYECKUMH
npo0JieMaMH YeJI0BEYECTBA; OIEHWBATH ITOCICICTBHS CBOCH IEATEIHHOCTH IIO
OTHONIIEHUIO K OKPYXKaIoIIeW NPUPOAHONU cpelie, COOCTBEHHOMY 3/I0pPOBBIO H
3M0POBBIO0  OKPYKAIOIIUX  JIIOZIeH; OOOCHOBBIBATH M COOJIOJATH  MEphI
npoduiakTHK MHGEKIIMOHHBIX 3a007eBaHNM, TpaBWia TOBEACHUS B MPUPOJIC U
oOecrieueHus: 6€30MacCHOCTU COOCTBEHHOM KU3HENEATETbHOCTH B UPE3BBIYANHBIX
CUTyallUsIX TMPUPOJHOTO W  TEXHONEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIC OTKPBITUS B 00JIACTH OWUOJIOTHH;

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

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



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, Ouocdeppl), COXpaHEHUU COOCTBEHHOI'O 3J0POBbSI M 3JI0POBbS
OKpYXarolmux Jroaer (cobmogeHuss wMep nOpoduiakTukud — 3a0oseBaHUM,
oOecrieueHue OE30MACHOCTU IKUZHENEATCTLHOCTH B YPE3BBIUAWHBIX CHUTYAIUSX
NPUPOAHOTO H  TEXHOTGHHOTO  XapakTepa) Ha OCHOBE  HMCIOJIb30BAHUS
OMOJOTMYECKUX 3HAHUIA U YMEHUHN B MOBCEIHEBHOM KU3HU;

CO3JaHMEe  YCIOBUW  JUIsi  OCO3HAHHOTO  BBIOOpa  OOyYaIOIIMMHUCS
VHIUBUIYyaTbHON oOpa3zoBaTeIbHON TPAEKTOPUH, crocoOCTBYrOIIEH
NOCIIeyIoIIeMy Tpo(EeCCHOHATLHOMY CaMOOIPEACIICHHIO, B COOTBETCTBHH C
UHAUBUIYaTbHBIMU UHTEPECAMH U MOTPEOHOCTAMHU PErHOHA.

OO611ee ynCI0 YacoB, OTBEICHHBIX HA M3Y4YCHHE OUOJIOTMU Ha yriayOJIeHHOM
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).

OT60p opraHu3alMOHHBIX (OPM, METOIOB U CPEACTB OOy4deHHUs OHMOIOTHU
OCYIIECTBIISIETCS ¢ YYETOM CHEeru(UKN €ro COJASp:KaHWs W HAMpaBICHHOCTH Ha
NPOAOKEHNE OHMOJIOTHYECKOTO O0pa30BaHWsS B  OpPraHU3ANMSIX CPEIHETO
po¢eCCUOHATLHOIO U BBICIIIETO 00pa30BaHUSI.

OO0s13aTenbHBIM YCIIOBUEM MPU 00YYEHUU OMOJIOTUU HA YTIIyOJIEHHOM YPOBHE
SBJISIETCSI TIPOBENICHNE JTAa0OpPAaTOPHBIX M TpPaKTUYECKuX padoT. Taxxke yudactue
OOyYarOIIMXCsS B BBIMMOTHEHUH TPOSKTHBIX M Y4EOHO-MCCIEAOBATEIBLCKUX PaldoT,
TEMaTHKa KOTOPBIX ONPEIEIIACTCS yIUTEIeM Ha OCHOBE HMEIOIITUXCSI MaTepHaATbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUIA.



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 Haykd 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 JIESITEIbHOCTH YEJIOBEKAa: MEAUIMHE, CEIbCKOM XO3SICTBE,
POMBIIIJIEHHOCTH, OXPaHE MPUPOJIBI.

JdemoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. JIunnet, XK. b. Jlamapk, U. apsun, V.
l'apsen, I'. Mengens, B. . Bepnanckuu, U. 11. [Tasnos, . 1. Meunukos, H. .
Basunos, H. B. TumodeeB-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 XHMHYECKOIO COCTaBa, JUCKPETHOCTb U 1EJIOCTHOCTD,
CIOKHOCTh M YIHOPSJAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3aLIMS,
CaMOBOCIIPOM3BEAEHUE, PA3/IPAKUMOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldi >KUBBIX CHUCTEM: MOJEKYJISIPHBIM, KIETOYHBIM,
TKAHEBBIH, OpraHU3MEHHBIM, MONYJISIHUOHHO-BUJI0BOM, 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 Ouosiorndyeckoid Hayku. HaOmronenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanu3. [IoHsATHe 0 3aBUCHUMOI U
He3aBUCMMOW mniepeMeHHOM. [lmanupoBanme »dkcnepumenra. IlocraHoBka wu
npoBepka rumnore3. HyneBas runores3a. [lonsiTue BHIOOpPKU U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux JaHHbIX. OlEHKa JOCTOBEPHOCTH MMOJYYEHHBIX
pe3yapTaroB. [IpuunMHBI UCKaXKEHUS pPE3YNbTATOB »JKcrnepumeHTa. [loHsThe
CTaTUCTHUYECKOTO TECTA.

JdemoHcTpanuu



Tabmuupl u cxembl: «OCHOBHBIE TPHU3HAKH >KU3HWY», «bUonoruueckue
cucrteMmbl», «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 HAO IO ICHUH,
VU3MEPEHUM, IKCTIEPUMEHTOB.

IIpakTnueckas padora «lIcnonp30oBaHME pPA3IMYHBIX METONOB IIPH
W3YYEHUH JKUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Knerka — crpykrypHO-QYHKIIMOHAIbHAS eAWMHUIIA >KuBoro. Vcropus
oTKpbITUs KieTkH. Pabotel P. I'yka, A. JleBenryka. Kiierounas teopus (T. IlIBanH,
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
(xpomatorpadus, aekrpodope3, auddepeHuanbHoe IHEeHTPUGYTUPOBAHUE,
[T1IP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

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

Oprannueckne BelecTBa KIETKU. buonornueckne mnoauMmepsl. benkwu.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OernkoBoi Mosekyibl. [lepBuunas
CTpYKTypa Oenka, menTujaHas CBsi3b. BropuuHas, TpeTW4Has, YeTBEpPTUYHAS
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 GpyHKIMM yrieBoos.

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

Hyxneunnoseie kucnorsl. JJHK um 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.

Ctpoenue monekynbsl AT®. Makpospruueckue cBsa3u B Mosekyiie ATO.
buonoruueckue ¢pynkuun AT®. BoccTraHoBlIeHHbIE IEPEHOCYUKHU, UX (DYHKIIMM B
kietke. /[pyeue nykneosuompugocgamol (HTD). Cexenuposanue JJHK. Memoowsi
2EHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykTypHas Ouosiorusi: OMOXUMHUYECKHE U OMO(U3NUECKHE HCCIEAOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OuoMonekyl. MooeruposaHnue
CMPYKMYpsl U QYHKYUL OUOMONEKVI U UX KOMNIeKkco8. KomnvromepHulil ouzaiin u
opeanuyecKuil cCunme3s OUOMONEKY U UX HENPUPOOHBIX AHATO208.

JdemoHcTpanuu

[Toptpertsr: JI. ITonunr, Ix. Yorcon, @. Kpuk, M. Yuikunc, 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 MoOJEeKyJbl BOIbl», «BeliectBa B coctaBe OpraHu3MoB», «CTpoeHue
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

AccuMUIIALNA U TUCCUMUIIALIAA — JIBE€ CTOPOHBI MeTabonu3ma. Tunsl ooOMeHa
BEIIECTB: aBTOTPO(DHBIM U rerepoTpodHbI. YuacThe KucIopola B OOMEHHBIX
nporeccax. JHepreruyeckoe oobecrneueHue kierku: mpespamenue ATD B
oOMeHHbIX Tporeccax. DepMEeHTATUBHBIA XapakTep peakluid KIETOYHOTO
Merabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA U MEXaHHU3M JEHUCTBUS.
Kodepmentsl. OTnuunst pepMeHTOB OT HEOPTaHUYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPhl M OENKU-UHTHOUTOPHI. 3aBUCHUMOCTh CKOPOCTH (PEepMEHTATUBHBIX
peakimii OT pa3INYHbIX (PAKTOPOB.

[lepBuuHBIi CHUHTE3 OPraHUYECKUX 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
gomocunmesa. llpogykTuBHOCTD (hoTOCUHTE3a. BrisiHue pa3nuyabix GpakTopoB Ha
CKOpOCTh (poTocuHTE3a. 3HaUEHUE (DOTOCUHTE3A.

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

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

AspoOHBIE OpraHU3MBl. Oransl DHEPreTUYECKOro oOMeHa.
[ToaroroButenbHbIi 3Tan. [ TMKOINU3 — OECKUCIOPOAHOE PACHICIIEHUE TITFOKO3bI.

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



paboma npomonnou ATD-cunmaszvl. IlpeumyiiecTBa 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.

Tabmupl 1 cxeMbl: «@OTOCHHTE3», «DHEpreTudeckuii ooMen», «buocunTes
oenkay, «Ctpoenue pepMeHTa», «XeMOCHUHTE3Y.

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

JlabopaTopHas padora «/3yueHne KaTAIUTUYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe amuiIa3bl WU KaTana3bl)y.

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

Jlabopatopnas paGora «CpaBHeHuE mpoleccoB (POTOCHMHTE3a U
XEMOCHHTE3a».

JladbopaTopHas padora «CpaBHEHUE MTPOIECCOB OPOKEHUS U ABIXAHUS.

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. TpaHckpunuusa — wMaTpuuHblii cuHTe3 PHK. IlpmHnmns
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTHUIIAPAJUIEIbBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ sranbl. Yuyactue tpancnoptHbix PHK B OnocunTese Genka.
VYcenoBus Ouocunte3a Oenka. KomgupoBanue aMuHOKHCIOT. Ponb pubocom B
O6uocuHTe3e Oenka.

Coepemennvie npedcmasieHus o cmpoenuu 2eHos. OpraHuszalys reHoMa y
OPOKAPUOT U 3YKapuoT. Perynsuus akTUBHOCTH I'€HOB y IpokapuoT. ['mmoresa
onepoHa (®. XKaxo0, XK. Mano). Moaexynsapuvle mexanuzmvl IKCNpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perymnsius oOMEHHBIX
poLeccoB B KieTke. KieTounslii romeocTas.

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

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

Buoungopmamuxa: unmezpayus u ananruz b6oavwux maccusos («bigdatar)
CMPYKMYpHuIX OUOI02Ueckux Oanuvix. Hanomexnonoeuu 6 buono2uu u meouyume.
lIpoepammupyemoie pynkyuu 6eaxos. Cnocodvl 00cmasKu 1eKapcms.



JemoHcTpanumn

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

Tabmumpr 1 cxembl: «buocunTe3 Oenkay, «I'eHeTHYeCKui Koy, «Bupychi»,
«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
nenenuto.  I[lpecunrernueckuid  (MMOCTMUTOTHYECKHUI),  CHUHTETUYECKUH U
MOCTCUHTETUYECKHH (MPEMUTOTHUECKUI) TIEpUOaAbl UHTEP(a3bI.

Marpuunsii cunre3 JHK — permukanms. [Ipunnunsr perummkamuu JHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATHUBHBIA  CHUHTE3, aAHTUNAPAJIEIbHOCTb.
Mexanusm perukauun JITHK. Xpomocomsl. CTpoeHnue xpomocoM. TermoMepsl 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.
Tunsl MuTo3a. KaprokuHes 1 UIMTOKHHE3. bronornyeckoe 3HaueHuEe MUTO3A.

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

Knerounoe siapo, XxpoMocombl, (DyHKIIMOHalbHAs TeHOMUKA. MexaHuzmbl
npoaughepayuu, oughgpepenyuposku, cmapenus u eudeau xiemokx. «lL{ugposas
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 JIYKa.

JlabopaTtopHas  paGora  «/I3ydyeHHme  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. O HOKIIETOYHBIE,
KOJIOHHAJIbHBIE, MHOT'OKJIETOUYHBIE OPTaHU3MBI.

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



B3aumocBsI3p yacTeld MHOTOKJIETOYHOTO OpraHu3Ma. TKaHu, OpraHbl H
cucreMbl opranoB. OpranusM Kak eIMHOe 1enoe. ['omeocras.

Tkanu pactenuit. TUTIbI paCTUTENBHBIX TKAHEH: 00pa3oBaTelibHasl, TOKPOBHAS,
OpoBOJALIAs, OCHOBHAs, MexaHuyeckas. OCOOEHHOCTH CTpOeHus, (PyHKUMI u
PACIOJIOKEHUS TKAHEW B OpraHax paCTCHUM.

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

Oprasbl. BereratuBHble W TE€HEpaTHMBHBIE OpraHbl pacteHuid. OpraHbl U
CHCTEMBI OPTraHOB KMUBOTHBIX U 4esioBeKa. OyHKIMK OPraHOB U CUCTEM OpPTaHOB.

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

JIBmokeHne  opraHu3moB.  J[BM)KEHME  OJHOKIIETOYHBIX  OPraHW3MOB:
aMEOOUHOE, KTYTUKOBOE, PECHUYHOE. JIBM)KEHHE MHOTOKIIETOYHBIX PACTEHUI:
TPONU3MBl M HACTUHU. JIBM)KEHME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblIleyHasi cuctema. Pednekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanue opranu3mos. [lornomenue BoAbl, YIIEKUCIOrO Ira3a U MUHEPAIbHBIX
BEIIECTB  pacTeHusiMu.  llurtanue  KUBOTHBIX.  BHYTpHUMOJIOCTHOE WU
BHYTPHUKJICTOYHOE MHuIIeBapeHue. [IuTtaHne NO3BOHOYHBIX >KUBOTHBIX. OTHEINbI
NMILIEBApUTENBHOrO Tpakra. [IumeBapurensHble kenes3pl. llnmeBapurenbHas
CHCTEMA YEIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pacteHui. Jlpixanue ;xuBoTHBIX. [uddy3us
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. MeXaHu3M BEHTWIAUMU JETKUX y ITHI U
MJIEKONUTArONUX. Perynsamnus apixanus. J{pixaTeabHble 00bEMBI.

TpaHcnopT BeLIECTB Y OpPraHU3MOB. TPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
TpaHcnopT BemecTB Yy KHUBOTHbIX. KpoBeHOCHas cucTteMa W €€ OpraHsbl.
KpoBeHocHast cucTteMa MO3BOHOYHBIX JKMBOTHBIX UM 4yenoBeka. Cepaue,
KPOBEHOCHBIE cOCyAbl M KpoBb. Kpyrum kpoBooOparieHus. IBOJIOLMOHHBIE
YCIIO)KHEHUSI CTPOCHHSI KPOBEHOCHOW CHCTEMbI NMO3BOHOYHBIX >KMBOTHBIX. Pabora
cepala v e€ peryisiius.

Brinenenne y oprann3smMoB. Beijenenue y pacteHuil. BelieneHnne y )KUBOTHBIX.
CokparutenbHpie Bakyonu. Opradbel BblaeneHus. @OuiubTpanus, CeKpeuus u
oOpaTHOE BCAaChIBAHME KaK MEXaHH3Mbl pabOThl OpPraHoB BbiAeleHUS. CBS3b
IIOJIOCTU TeJNa C KPOBEHOCHOW W BBIICIUTEIBHOM CUCTeMaMU. BbineneHue y



MO3BOHOYHBIX >KUBOTHBIX M yenoBeka. [louku. CTpoeHue U (PyHKIMOHUpOBAHUE
Hedpona. OOpa3zoBaHKE MOUYH Y YETIOBEKA.

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

3amuyra y MHOTOKJIETOYHBIX UBOTHBIX. [IOKpOBBI M HMX NIPOW3BOJHBIE.
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). BocnanurenbHbie OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
UMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JICBaHUM.

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

HepBHast cucrema u peduiekTopHas peryssiius y >KUBOTHBIX. HepBHas
CHUCTEMA U €€ OTAENBl. DBOIIONHOHHOE YCIOKHEHUE CTPOCHHSI HEPBHOM CUCTEMBI Y
KUBOTHBIX. OTIENbl TOJIOBHOI'O MO3Ta IO3BOHOYHBIX >KUBOTHBIX. Pediexkc u
pednexTopHas nyra. be3ycioBHbIe U yCTOBHBIE pe(IIEKCHI.

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

JdemoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmumpel u cxeMbl: «OIHOKJIETOUYHBIE BOJOPOCIHN», «MHOTOKIETOYHBIC
Bogopociany», «bakrepun», «lIpocteiimme», «OpraHbl LBETKOBBIX PacTEHUN,
«CucteMbl OpPraHoB IIO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIX», «TkaHu pactenuit», «KopHeBbie cuctemsl», «CTpoeHue credisy,
«CTpoeHue JUCTOBOM IUIACTUHKNY, «TKaHM KUBOTHBIX», «CKEIET 4YEIOBEKaY,
«IIumeBapurenpHas cucrtema», «KpoBeHocHass cucrtema», «JlpixarenpHas
cucrema», «HepBHaa  cucrema», «Koxka», «MpbllleyHass  CUCTEMaAY,
«BplaenurenbHasg CHCTEMa», «JHAOKPUHHAS CUCTEMA», «CTPOEHHE MBI,
«UmmyHurer»,  «KumeuynomnonoctHeley, «CxeMa  NHUTAaHUS  PACTEHUI,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX IKUBOTHBIX», «CTpOEHHE TUAPHIY,
«CTpoeHue 1iaHapun», «BHyTpeHHee CTpOeHHE IOKIEBOro 4depBs», «HepBHasd
cuctema pbeio», «HepBHas cucrema sArymku», «HepBHas ~— cuctema
npecMmbikaonuxcay»,  «HepBHas  cucrema  nruny, «HepBHas — cucrema
MIIeKoNUTaouux», «HepBHas cucrema uenoBekay, «Peduexcy.

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



HACEKOMBIX, HUTJIOKOXKUX, KUBBIE SK3EMIUISIPbl KOMHATHBIX pacTeHHi, repOapuu
pacTeHUN pa3HbIX OTJAENIOB, BIIAXKHBIE IIpenaparbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJET 4eJOBeKa,
o0opyaoBaHUE I JEMOHCTPALIMK IOYBEHHOI'O ¥ BO3AYIIHOTO MUTAaHUS PACTEHUH,
pacuierieHus Kpaxmalia U OenKoB Moj 1edcTBreM (GEepMEHTOB, 000pYAOBaHUE IS
JEMOHCTPALMH OIBITOB IO U3MEPEHUIO KU3HEHHOM EMKOCTHU JETKUX, MEXaHU3Ma
JBIXaTENbHBIX ABMKEHUIN, MOJEIN T'OJIOBHOI'O MO3ra Pa3jan4HbIX )KUBOTHBIX.

JlaGoparopHast padora «3yueHue TkaHel pacTEHUI.

JlaGoparopHasi pabora «3ydueHue TkaHel ;KUBOTHBIX ).

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

Tema 10. PazmHoKeHMe U pa3BUTHE OPTAaHU3MOB

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

[TonoBoe pasmuoxeHue. IlomoBbie KIeTKH, WiIM TameTrhl. Meio3. Craauu
meno3a. [losenenne xpomocom B menose. Kpoccnarosep. buonornuecknii cMbIci
MeHo3a M IOJIOBOrO Iporecca. MeWo3 M €ero MeCcTO B JKM3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzaponeiueBoe passutue. ['amerorenes y »kuBoTHbIX. [10s10BEIE KeEne3bl.
OO6pazoBaHue 1 pa3BUTHUE MOJOBBIX KieToK. CriepmaTorenes u oorene3. CTpoeHue
IIOJIOBBIX KJIETOK.

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

NHauBuyalibHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHUOIOTUsl — 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 Hedepmunuposanrnoe Opodaenue. bracmyna, munoi
onacmyn. OcoOeHHOCTH JpOOJEHMST MIIEKONMMUTAIOMUX. 3apOJbIILIEBbIE JUCTKU
(ractpyssiiusi). 3akiiaJika OpraHOB U TKaHEW U3 3apOJIbIIIEBbIX JIUCTKOB. B3anmHuoe
BJIMSHUE YacTe pa3BUBAIOIIErOCS 3apojbllia (SMOpHOHAIbHASA WHIYKLHNA).
3aknazKa IUIAHA CTPOCHMSI JKMBOTHOTO KaK  pe3ylbTaT HEpapXU4ECKUX
B3aMMOJAEHCTBUI TreHOB. BnusHue Ha 5MOpPHOHANbHOE pa3BUTUE Pa3IUYHBIX
(haKTOPOB OKPYKAIOIIEH CPEIIBI.

Poct m pasButue xuBOTHBIX. [locTamMOpuoHanbHbIA nepuox. Ilpsmoe u
HempsiMoe  pasButue. PaszButue ¢ meramMoppo3oM y OECHO3BOHOYHBIX 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. [leprobl oHToreHesa 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 pacreHuid. OIJIOOTBOPEHUE U PA3BUTHUE PACTUTENIBHBIX OPraHU3MOB. [[BoiiHOE
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 pa3MHOXeHHE», «Tumbl Oecroaoro
pa3MHOXKEHUS», «Pa3MHOXEHUE XJaMHJAOMOHAIbI», «Pa3zMHOXKEHHE OHBIJICHBI»,
«Pa3MHOXeHUE TUAPBDY, «Meno3y, «XpoMocoMbl», «I'amerorenes», «CtpoeHue
SIMIEKJIETKM U criepMaTo3ouian, «OCHOBHbIE CTaauu OHTOreHesza», «lIpsmoe u
HEMpsMOEe pa3BUTHE», «Pa3BuTHE MalCKoOro xyka», «Pa3Burue capaHum»,
«Pa3Butne narymkn», «/IBOMHOE OILUIOAOTBOPEHHE Y UBETKOBBIX PACTEHUI,
«CTpoeHHe CeMSH ONHOAOJIBHBIX U JABYIAOJBHBIX PAaCTEHUI», «KU3HEHHBIN LUK
MOPCKOM KanmycCThI», « KM3HEHHBIA LUK MXay, « KU3HEHHBIN HUKJI MAOPOTHUKAY,
«OKW3HEHHBIN UK COCHBD.

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SULEKIETOK H
CIIEpMATO30UI0B, MOJAENb «[ UK pa3BUTHS JATYILIKN.

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

IIpakTuyeckas padora «BbIABIEHME MPU3HAKOB CXOJCTBA 3apOBILIECH
MTO3BOHOYHBIX KUBOTHBIX .

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. Posib 0Te4eCTBEHHBIX YUEHBIX B Pa3BUTHH T'€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 TEeHbI, ajJbTepHATHBHBIC IPU3HAKH, JOMHUHAHTHBIM M PEIECCUBHBIN
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. Konsrios, H. W.
BasuwioB, A. H. benoszepckuii, I'. [[. Kapneuenko, 0. A. ®ununuenko, 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 ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKkoH
eAMHO00pa3usi ruOpUIOB NepBoro nokoneHus. [Ipasuno nomunupoBanusi. Bropoii
3aKOH Menzaenss — 3aKOH pacLICIUIeHUsl IpU3HaKkoB. LluTonormueckre OCHOBBI
MOHOTHOPUTHOTO CKpeNIMBaHus. [ umore3a 4ucTOThl raMerT.

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

JuruOpuaHoe ckpeuuBanue. TpeTuil 3akoH MeHensi — 3aKOH He3aBUCUMOTO
HacCJe0BaHUs NPU3HAKOB. [luTonornueckre OCHOBBI AUTHOPUTHOTO CKPELIMBAHUS.

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

I'eneTnka mona. XpoOMOCOMHBIM MEXAHU3M OIPEAEIECHUSA NOJIA. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TepOramMeTHbhId TMojd. ['eHeTnueckas
CTPYKTYypa MOJOBbIX XpoMocoM. HacnenoBanue npu3HaKkoB, CLETUIEHHBIX C ITOJIOM.

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

['eHeTMYECKMI1 KOHTPOJIb Pa3BUTHS PACTEHHI, dKUBOTHBIX U YEJIOBEKA, A TAKXKE
(U3MOTOTHYECKUX  TPOIIECCOB, TOBEAEHWS ¥  KOTHUTUBHBIX  (DYHKITHIA.
['eneTnyeckue MexaHU3Mbl CUMOMOTEHE3a, MEXAHU3MbI B3aUMOJIEUCTBUS «XO35IMH
— TIApa3uT» U «XO35IMH — MHUKpOOHOM». ['€HeTHYeCKHe acleKThl 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
Mennensa», «AHanu3upyrouiee cKpemuBaHuey, «HemoaHoe TOMUHHPOBAHUEY,
«CrierieHHOE HACJIeIOBaHWE TPU3HAKOB Yy npo30odmibl», «[eHeTuka Tmoiay,
«Kapuorun denoBeka», «Kapuotun apozoduibr», «Kapuotunm —nOTHIBD,
«MHOXECTBEHHBIN aJUIeIN3M», «B3auMoIeiCTBUE TEHOB.

OO6opynoBanue: MOAENb JJsi JIEMOHCTpAIlMM 3aKOHOB  €IMHOOOpasus
TUOPUIIOB TIEPBOTO TIOKOJICHWS U PACIICIUICHUS TMPU3HAKOB, MOJAENb IS
JEMOHCTpAllMA 3aKOHA HE3aBHCHMOIO HACJEAOBAaHUs NPU3HAKOB, MOJEIb IS



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

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

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

Tema 13. 3aKkoHOMEpPHOCTH U3MEHYMBOCTH

B3aumopeiictBue reHoTHMna W cpenbl npu  (GopMupoBaHUU (EHOTHUIIA.
N3meHunBOCTh TIpU3HAKOB. KauecTBEHHbIE M KOJIWYECTBEHHBIE NMPU3HAKU. Buabl
V3MEHUYHMBOCTH: HEHACIICICTBEHHASI U HACJICACTBEHHAS.

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

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

KoMOuHaTuBHasT HM3MEHUYMBOCTh. Mei03 M TOJIOBOM MPOIECC — OCHOBA
KOMOMHATUBHON U3MEHUYNBOCTHU. POJIb KOMOMHATUBHON M3MEHUYUBOCTH B CO3JaHUU
TEHETUYECKOro pazHoo0pa3usi B Mpeiesiax 0JIHOr0 BUA.

MyrtanroHHass W3MEHYMBOCTb. Buabl MyTauui: T'€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYUUMPOBAaHHbIE MyTauud. SaepHele U
nuToIUIa3MaTuiyeckue myranuu. CoMaTHYeCKHe U TMOoJioBble MyTanuu. [IpuunHb
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 3INULEHOMUKA, PpOJb ONUSEHEMUYECKUX (HaKmopos 6
Hacne0068aHUuU U U3MEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2aAHUZMOS.

JdemoHcTpanumn

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

Tabmumpt u  cxeMbl: «Buasl u3MeHuMBOCTHY», «MonudukarmoHHas
U3MEHYUBOCTH, «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 wenoseka. MexnyHapoaHas IporpaMMa HMCCIENOBaHHsS TE€HOMaA
yenoBeka.  Meroabsl  M3ydeHUsT TEHETHMKHM  YEJIOBEKa: T'€HEaJOrMyecKui,
OJIM3HEIOBBIH, LIUTOT€HETUYECKHUH, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHU . CoBpemeHHOE ONpENEIICHUE IeHOTHIIA:
IIOJIHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T11P-ananu3a. HacneacTBeHHble 3a00JieBaHUs YellOoBeKa. [ eHHbIE U XpPOMOCOMHBIE
0one3Hu uyenoBeka. bonesHu ¢ HAcIEeNCTBEHHOW MPEapacloNoKEHHOCTBIO.
3HaUYE€HWE MEIULHMHCKON T'€HETHKU B MPEJOTBPAILECHUN U JICHEHUU F€HETUYECKUX
3a0oneBaHui 4yenoBeka. MeauMKO-reHeTUYecKoe KOHCYJbTHpoBaHue. CTBOIOBbBIE
KJIeTKH. 1IoHATHE «T€HETHYEeCKOoro rpy3a». DTHYECKHE acCIEKThl MCCIECIOBAaHUM B
001acTy peJakKTUPOBAHUS F€HOMA U CTBOJIOBBIX KJIETOK.

'enernueckue (akTopsl TOBBIIICHHONM YYBCTBUTEIBHOCTH YeNOBEKa K
(u3HUEeCKOMY U XMMUYECKOMY 3arpsI3HEHUIO OKpY’Karolieil cpeasbl. I'enernyeckas
IIPEIPACIONIOKEHHOCTD YEJIOBEKA K MaTOJIOTUSM.

JdemoHcTpanuu

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

IIpakTnyeckas padora «CocTaBieHUE U aHATIU3 POLOCIOBHOM.

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 F'OMOJIOTMYECKHUX PAJIOB B HACJIEICTBEHHOW U3MEHYMBOCTH
H. 1. BaBuiioBa, ero 3HaueHue 1)1l CETEKIIMOHHON paOoTHhl.

Metoasl cenekIMoHHOM paboThl. McKyccTBEeHHBIM OTOOp: MAcCOBBIM U
VHAVBUYaJIbHBIN. Oranel ~ KOMOMHAIMOHHOM  cenekuuu.  McneiTanue
OpOU3BOAMUTENCH MO TOTOMCTBY. OTOOpP MO TEHOTHUIy C TOMOIIBIO OICHKHU
(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. lMcnonap3oBaHHE TEHOMHOT'O pPENAKTUPOBAHHUS U METOIOB
pexomOuHaHTHBIX JIHK 17151 momydeHus: ncXoIHOro MaTepuaiia Juisl CEEeKIUH.

IToyuenune IIOJIMIIJIONIOB. Bryrpusunosas rudpuan3anus.
bnuskoponcTBeHHOe  cKpemiuMBaHMe, wiM  MHOpuauHr.  HepoactBeHHoe
CKpellMBaHue, WIH ayTOpuauHr. I'erepo3suc u ero npuuuHbl. Mcnonb3zoBaHue
rerepo3uca B cenekuuu. OtmanénHas ruOpuauzauus. [Ipeogonenue Oecruiogus



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

CoxpaHeHHE U U3yYEHUE N'EHETUYECKHUX PECYPCOB KYJIBTYPHBIX PACTEHUI U UX
JUKHUX pOIHAYEH ISl CO3[JaHUsI HOBBIX COPTOB U THOPUIOB CEJIbCKOXO03SIMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpanenue u YnpaeileHue 2eHemudecKumMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIOBIX  JHCUBOMHBIX 6 UYeNsixX YIAVYUIeHUs
CYWecmeyiomux U co30aHusi HOBbIX NOPOO, JNUHUU U KPOCCOB8, 6 MOM HUCTe C
NpUMEHEHUEM COBPEMEHHBIX MemMOo008 HAYUHbIX UCCIe008aAHUlL, Nepedo8blx uoeu 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 TPOUCXOKIAECHUS U MHOTO00Pa3usi KYJIbTYpPHBIX
pacTeHuit», «3aKOH TOMOJOTHMYECKUX PSIAOB B HACIEACTBEHHOW M3MEHUHUBOCTH,
«Mertogsl cenekuuny, «OtnanénHas rudpuauzanus», «MyrareHes».

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

JlaGopaTopHasi padora «3ydeHue METOIOB CEIEKIIUU PACTECHUM.

IIpakTuyeckas padora «[IpuBnBKa pacTeHHI».

Ikcekypeussi «OCHOBHBIE METOJbl U JOCTUKEHUS CEJEKIMH pPACTEHUUA H
YKUBOTHBIX (Ha CENEKIMOHHYIO CTaHILIMIO, IJIEMEHHYO bepmy,
COPTOUCIIBITATENbHBI y4aCTOK, B TEIUIMYHOE XO34HCTBO, B J1aOOpaTOPHUIO
arpOyHHBEPCUTETA WU HAYYHOI'O LIEHTPA)».

Tema 16. BUoTeXHOJI0TUS U CHHTETHYECKAsA OMOJIOTHSA

OOBEKThI, UCHOJB3yEeMble B OMOTEXHOJIOTMHM, — KIJIETOUYHbIE W TKaHEBbIE
KYJIbTYpHI, MHUKPOOPTaHU3MBI, 1754 XapaKTepUCTHKA. TpanuuroHHas
OMoTeXHONOTUA:  XJeOOoMeueHne, TMOIyYeHHEe KHUCIOMOJOYHBIX MPOAYKTOB,
BUHOAenue. MukpoOuonornueckuid cuHTe3. OOBEKTBI MHUKPOOHOIOTMYECKUX
TexHoJorui. [IpousBoacTBo Genka, aMUHOKUCIOT U BUTAMHUHOB.

CozntaHre TEeXHOJOTMid U MHCTPYMEHTOB IIEJICHANPABICHHOIO U3MEHEHHS U
KOHCTPYHUPOBAHUSI TEHOMOB C LIEJIbIO MOTYYEHUsI OPraHU3MOB U UX 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 TramiousioB B CelIeKIMU pacteHuil. [lonyuenue
MOHOKIIOHAbHBIX anmumei. Hcnonvszosanue MOHOKIOHANbHBIX U NOAUKTOHATLHBIX
aumumen 6 Mmeouyune. VICKYCCTBEHHOE OIUIOAOTBOpEHUE. PexoHCTpyKius
AWLIEKJIETOK U KIOHUPOBAaHHUE XUBOTHBIX. METO TPaHCIUIAHTALMU AJIEp KIETOK.



Texnonozuu 0300posreHuUs, KyITbmMUSUpO8aAHUs 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 M TEHHOM MHKEHEPUU. JKOJIOTMUYECKHE
U 3TUYeCKHUe NMpoOIeMbl TeHHON HHKEHEPUH.

Menumnuackue Ouotexnonoruu. [loctrenomuas nudposas meaumnuHa. [11[P-
JUArHOCTUKA. MeTaOoJIOMHBI aHalnu3, TeHOLUEHTPUYECKUH aHalu3 MpoTeoMa
YEJIOBEKA IS OLIEHKH COCTOSIHMSL €ro 370poBbs. McCHoiap30BaHHE CTBOJIOBBIX
kiaerok. TaprerHas Tepanus paka. 3D-OuommkeHepuss mns  pa3paboTKu
(yHIaMEHTaNbHBIX OCHOB MEIWLMHCKHUX TEXHOJIOTUM, CO3JaHHs KOMIUIEKCHBIX
TKaHEH COYETaHWEM TEXHOJOTHM TPEXMEPHOro OMOmpUHTUHTA U ckaddosauHra
JUIS pelIeHus 3a1a4 [EPCOHAM3UPOBAHHON MEIUIIVHBI.

Co3naHne BEKTOPHBIX BaKIMH C LENbI0 00ecredeHuss KOMOMHHPOBAHHOMN
3amuThl OT Bo3Oymuteneir OPBU, ycTaHoBieHHE MOJEKYJISAPHBIX MEXaHHU3MOB
¢ynkunonuposanust PHK-cogepskamux BUPYCOB, BBI3BIBAIOIIUX OCOOO ONACHBIE
3a00J1€BaHUs YETIOBEKA U JKUBOTHBIX.

JdemoHcTpanuu

Tabmuupl u cxembl: «crnonb30BaHHE MUKPOOPTaHU3MOB B MPOMBIIIIIEHHOM
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 MMPOU3ZBOICTBO)Y.

11 KIIACC

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

OpomonmonHas Teopust Y. JlapBuna. IIpeanochbliku BO3HUKHOBEHHUS
napBuHHA3MA. JKW3Hb M Hay4yHas nedaTenbHocTh Y. JlapBuHa.

JIB>ky1ue cuibl 3BostoiMu BuaoB 1o Y. JlapBuny (BbICOKasi HHTCHCUBHOCTD
Pa3MHOXEHHUSI OpPraHU3MOB, HACJEJICTBEHHAas M3MEHYMBOCTh, OopbbOa 3a
CYIIIECTBOBAHKE, €CTECTBEHHBIN U MCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunternyeckot Teopun s3Bomouun (CTI). HelitpanpHas
teopus HBomtouuu. CoBpeMeHHas HBOJIOIMOHHAS  OWoNorusl. 3HayeHue
ABOJIIOIIMOHHON T€OpUH B (POPMUPOBAHUY E€CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCcTpanuu



[Toptpersl: Apucrorens, K. JIunneit, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Krosee, Y. lapeun, C. C. YerBepuxosn, . 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 (110 Jlamapky)», «Kaprta-cxema mapuipyta myremiectBus Y.
Hapsunay, «Haxogxku Y. [lapBuna», «Dopmbl OOpbObI 3a CYIECTBOBAHHE,
«[Toponpr romy6ei», «MHoroodpasue KyJabTypHbIX (opM KamycTb», «Ilopozs
JOMAIIIHUX >KUBOTHBIX», «Cxema oOpa3oBaHusi HOBbIX BHUJOB (o Y. JlapBuny)»,
«Cxema COOTHOWIEHWS JABWKYIIUX CHJI 3BOMIOLUN», «OCHOBHBIE IOJIOXKEHUS
CUHTETUYECKON TEOPUH IBOJIOLIHI.

Tema 2. MUKpP03BOIIOLHA U €€ pe3yJIbTATHI

[Tonmynsiuus Kak slI€MEHTapHas €AWHULA 3BOMOUUA. COBPEMEHHBIE METOBI
OLICHKM TEHETUYECKOro pa3sHoOOpa3us W CTPYKTyphl mnonyisuuid. M3menenue
reHo(oH/a TOMyJALMKA KaK »3JIEMEHTApHOE 3BOJIOLHUOHHOE SBJICHHE. 3aKOH
reHetTuueckoro pasHoBecus J[xx. Xapnau, B. BaiinOepra.

DOneMeHTapHble (AKTOPbl (IBIKYIIME CHUJIbI) SBOJIONUU. MyTallMOHHBIHI
nporiecc. KomOunatuBHas u3MeHUMBOCTh. Jlpeiid TeHOB — cliydaifHbie
HEHAIPaBJIEHHbIE U3MEHEHUS YaCTOT aJljieNield B Monysauusax. DH@exT ocHoBaTe .
Opgexm oOymuvinounozo eopaviuka. CHUdMCEHUE 2eHemudecKo20 pazHooopasus:
npuuunsl u creocmsus. llposenenue s¢pgpexma opeiigha eeno6 6 6OIbUUX U MATBIX

NONYAAYUSIX. Murpanuu. N3orsimus MO YIS LIV : reorpaduieckas
(mpocTpaHCTBEHHAs), OMosiorundyeckas (penpoayKTUBHASA).
EctecTBeHHbIi 0TOOp — HampaBisomuid  Qaktop sBomonuu. DopMel

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

[Ipucnoco0neHHOCTh  OPraHM3MOB  KaK  pe3yibTaT  MHUKPOIBOIIOLHUH.
Bo3nukHOBeHUE NpUcnoco0IeHui y opranu3MoB. ApoMop(}o3bl ¥ uANOoaIanTaluu.
[Tpumeps! TprcocOOJIeHNIA Y OPTaHU3MOB: MOP(hOIOTHYECKHE, GU3UOTIOTHIECKHE,
Oumoxumuyeckue, mnoBeaeHUYecKkre. OTHOCUTEIBHOCTh  MPUCTOCOOJIEHHOCTH
OpraHHU3MOB.

Bun, ero kpurepum u crpykrypa. BumooOpazoBanue Kak pe3yibTar
MUKpO3BOMOIMH. M3omsanust — kimoueBod ¢akTtop BumoodOpazoBanus. [lytu u
CIocoObI BUJI000pa30BaHUsA: aJJIONaTPUIECKOE (reorpaduueckoe),
CUMITATPUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE»  (TTOJIUILTOMAN3AIuS,
rubpuauzanus). JJIMTeTbHOCTh IBOJIIOIMOHHBIX TPOIIECCOB.

Mexanu3Mbl GOpMHUPOBAHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.



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

JdemoHcTpanuu

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

Tabmuiet 1 cxembl: «MyTanmoHHasT HM3MEHYUBOCTHY, «llomynsironnas
CTpPYKTypa Buaa», «CxeMa MposiBlIeHUs 3aKkoHa Xapau—BalinOepray», «JBuxyiiue
CWJIbl HBOJIIOIUNY, «IDKOJIOrHMUECKass 30U MONYJsAlUid CeBaHCKOU Qopenny,
«I"eorpaduyeckas U30JISIUS JTUCTBEHHUIIBI CHOMPCKON U JIMCTBEHHUIIBI TAYPCKOM»,
«[TonmynsiIMOHHBIE BOJHBI YHCIEHHOCTH XMUIIHHUKOB U KEpTB», «Cxema NeHCTBHUS
€CTECTBEHHOT 0 0TOOpay, «@opMbl 00pHOBI 3a cyliecTBOBaHUEY, «HIyCTpHUaIbHBIHI
MenaHu3m»,  <«KuBble — Hnckomaemsbie»,  «IIOKpOBUTENBCTBEHHAss  OKpacka
XKUBOTHBIX», «[Ipenynpexnaromas oOKpacka 3KHBOTHBIX», «Duznonorunueckue
agantaiuny, «lIpucnocoONEeHHOCTh OpPraHu3MOB M €€ OTHOCHTEIBHOCTHY,
«Kpurepuu Buna», «Buapl-nBoiHuKn», «CTpyKTypa Buaa B Npupoie», «Crnocoosl
BUI000pa3oBaHus», «I'eorpapuueckoe Bua000pa3oBaHUE TPEX BUIOB JIAHIBIIICH,
«DQKOJIOrnYecKkoe BUA000pa3oBaHUe BUAOB CHHHUL», «[lomurionasl pacTeHuid»,
«KanycTHO-peneunbiil THOpUI.

OO6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydelia NTHUIl U
3BEpeil ¢ MpUMEPAMH Pa3IMYHBIX TPUCTIOCOOICHH, Yydesa NTHI] U 3Bepel pa3HbIX
BUJIOB, TepOapuu pacTeHud ONU3KUX BHJIOB, OOPA30BABIIUXCS Pa3IUYHBIMU
crnocobamu.

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

JlabopatopHnas padora «lIpucrnocoOnaeHus opraHU3MOB U X OTHOCUTEJIbHAS
11€71€CO00Pa3HOCTh Y.

JlaGopaTtopnas pabdora «CpaBHEHHE BHUAOB 1O 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. Bunbl-
SHAEMUKHU U PEIIUKTHI.

OMOPHOJIOTUYECKHE M CPABHUTEIBHO-MOP(OIOTUYECKUE METObI M3Yy4YECHUS
BONIIOLMM. ['eHeTMYecKue MEXaHW3MBbl 3BOJIOLMHM OHTOI€HE3a M IOSBICHUS
SBOJIIOLMOHHBIX ~ HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PyaumenTtapuble  opraHbl M aTaBu3Mbl.  MOJIEKYJISIpHO-T€HETUYECKHUE,



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

XPpOMOCOMHBIE MYTAIIUU U SBOJIOLIMS TEHOMOB.

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

JdeMoHCcTpanuu

[Toptpersi: K. M. bap, A. O. KoBaneBckuii, ®. Mronnep, 3. [ ekkenb.

Tabmuupl 1 cxembl: «DuUIOreHeTUUEeCKUl psii JoMaIn», «APXEONTEPUKCY,
«3Bepo3yObie  smepbl»,  «Creromedanb»y,  «Punnodurery,  «CemMeHHBIE
nanopoTHUKN», «buoreorpaduueckue 30HBI 3emun», «Jlpelid KOHTHUHEHTOBY,
«Penukth», «HavanbHble cTaguu SMOPUOHATIBLHOIO PAa3BUTHUSL TMMO3BOHOYHBIX
KUBOTHBIX», «l'OMOJOTMYHbIE W AaHAJOTHYHbIE OpraHe», «PyIuMeHThI»,
«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
naHcnepmusi. JloHaydHble MpeaCTaBICHUSI O 3apPOXKIACHUU KU3HU (KpEalmoHU3M).
['mnoTte3a NOCTOAHHOTO CaMO3apOKICHUS )KU3HH U €€ onpoBep>keHue onbitamu .
Penu, JI. Cnannanuanu, JI. [Tactrepa. [IpoucxoxaeHne ;k1U3HU U aCTPOOUOJIOT USL.

OcHOBHBIE JTalbl HEOPraHUYECKOU ABOJIIOLUU. [lmanerapHas
(reosoruueckasi) HSBOJIONMS. XUMHUYECKas dBOJOLIMSI. AOHOreHHBIM CHHTE3
opraHuyeckux BemniectB U3 Heopranuueckux. OmeiTr C. Mumnepa u I'. HOpm.
O6pazoBanue noaumepoB u3 MmoHoMepoB. Koanepsarnas runoresa A. 1. Onapuna,
runore3a nepBuyHoro OynboHa JIx. XonjelHa, reHeTrudeckas rumoreza [
Ménnepa. Pubosumer (T. Yek) u rumoreza «mvupa PHK» V. T'mnbepra.
dopmMupoBaHue MEMOPAH U BOSHUKHOBEHUE MTPOTOKIICTKH.

Ncropus 3emun n meTonbl €€ n3ydenus. MlckonaeMmble OpraHn4ecKue OCTaTKU.
I'eoxpononioruss u e€ Meroabl. OTHOCHUTENbHAs W AOCOJIOTHAsE T€OXPOHOIOTHS.
['eoxpoHoOruuecKast mKaisa: S0Hbl, 3pbl, HEPUOBI, STOXU.

HauvanbsHbie sTanel opranndeckor »sBoiarouuu. [logBiaeHne u 3BOIOLUA
MEPBbIX KIETOK. DBOJIOIUS MeTaboau3Ma. BO3ZHMKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOMIIEHKH KaK aHaJor MEepBbIX Ha 3emiie COOOIIECTB.
Crpomartonutsl. [IpokaproThl U 3yKapUOTHI.



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

OcCHOBHBIE€ 3Talbl ABOJIOLIMM BBICHIMX pacTeHuil. OCHOBHBIE apoMopdo3b
pacrenui. Bpixox pactenud Ha cymy. llosBiieHue CIIOpOBBIX pacTeHUN U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. I[IpoucxoxaeHue BETKOBBIX
pacTeHUMN.

OcCHOBHBIE€ A3Tambl SBOJIONHUHU KUBOTHOTO MHpa. OCHOBHBIE apoMop(do3b
KUBOTHBIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — IMOSIBIEHUE COBPEMEHHBIX
TunoB. IlepBbie XopnoBbIe )KUBOTHBIE. JKH3Hb B BOJE. DBOIOIUS 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 IEpUoAaM: apxeu, MPOTEpo30il,
najaeo30M, Me3030i, kaliHo30i. OO0I11as XapaKTEpUCTUKA KIMMaTa U F€0JIOrMYEeCKUX
npoueccoB. [losBaeHue U pacuBeT XapaKTEPHbIX OPraHU3MOB. YTIIe0Opa30BaHUE:
€ro yclIOBHUs U BIIMSIHUE HA Ta30BbIi cOCTaB aTMOC(hEpHI.

MaccoBble BbIMUPAHUSI — 3KOJIOTHYECKUE KPU3UCHI Mpouuioro. [IpuunHel u
CJIENCTBUS MAacCCOBBIX BbIMHpaHHU. COBPEMEHHBIM IKOJIOTMYECKUH KPHU3HC, €T0
ocobenHoctu. [Ipobnema coxpanenus 6uopaznooOpasusi Ha 3emIie.

CoBpemeHHasi cucreMa opraHudeckoro mupa. [IpuHiumnel kinaccudukayuu
opranu3MoB. OCHOBHbIE CUCTEMATUYECKUE IPYMIbl OPTaHU3MOB.

JdemoHcTpanuu

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

Tabmumpr n cxeMbl: «Cxema ombita @, Penny», «Cxema onpita JI. ITactepa mo
U3YUYEHHUIO CaMO3apOXKIeHHs Ku3Hm», «Cxema ombita C. Mwuiepa, I'. IOpuy,
«JTampl  HEOPraHWYECKOW  JBOMOLUM»,  «['€OXpOHOJIOrMYECKass  IIKauay,
«HauanpHble 3Tanbl OpraHUYecKoi 3BOMIONUNY, «CxeMa 00pa3oBaHUS DYKAPUOT
nyTéM cuMmOuorenesa», «Cucrema KUBOW mpupoabl», «CTpoeHUE BUPYCA,
«Apomopdo3sl  pacteHuid», «PuHHOPUTHY, «OIHOKIETOYHBIE BOJOPOCIH,
«MHorokierounsle Bopopociamy», «Mxwm», «lanmopoTHukn», <« 0N0CEMEHHBIE
pacteHus», «Opranbl UBETKOBBIX pACTEHUI», «CXemMa pa3BUTHS )KUBOTHOTO MUPa»,
«Apomop(do3sl KUBOTHBIXY, «[IpocTeitmmey, «Kumedanomnonoctaeie», «Ilmockue
yepBu», «Unenucronoruey», «PviObl», «3emMHOBOAHBIE», «lIpecMbikaromuecs,
«Itnusy, «Miekonuraromuey, «Pa3Burue xKu3HU B apXenuckon spey», «Pa3surue
JKA3HA B TMPOTEPO3OUCKOU 3pe», «Pa3BuThe XU3HM B MAJICO30MCKOU 3per,
«Pa3BuTHE KU3HU B ME3030MCKOMN 3pey», «Pa3BuTHe )XU3HU B KAaWHO30MCKOM 3pen,
«CoBpeMeHHas CUCTEMA OPraHUYECKOr0 MUPay.



OOGopynoBanue: repOapuu pacTeHWd pa3IMYHBIX OTHAEIOB, KOJUJICKIIUH
HACEKOMBIX, BJIQYKHbIE MpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOKHX, CKEJIEThl MO3BOHOYHBIX dKUBOTHBIX, Uy4€elia IITULL U 3BEPE, KOJJIEKIIUU
OKaMEHEJIOCTEeM, TMOJIE3HBIX MCKOMAEMbIX, MYJSKA OPraHUYECKHX OCTATKOB
OpPraHU3MOB.

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

JlaGoparopuass pabdora «/3ydyeHue M ONHCAHUE MCKOMAEMbBIX OCTATKOB
JIPEBHUX OPTaHU3MOB.

IIpakTnuyeckas padora «l3yueHne OCOOEHHOCTEH CTpOEHUS pacTeHUM
Pa3HBIX OTAEIIOBY.

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

Tema 5. IIpoucxoxaeHue 4eJI0BEKa — AaHTPOIOI eHe3

Paznens! u 3anaun anTpononoruu. MeTobl aHTPOIOJIOTHH.

CraHoBi€HUE TIPEACTABICHUIN O TMPOMCXOXKICHUM 4YENOBEKa. PenuruosHsie
B0O33peHUsl. COBpEMEHHbIE HAYYHbIE TEOPHUHU.

CxoacTBO YenoBeka ¢ KUBOTHBIMUA. CUCTEMAaTHYECKOE ITOJIOKEHHUE YEIIOBEKA.
CBuperenscTBa  CXOACTBA  YEIOBEKA  C  JKUBOTHBIMU:  CPaBHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTHYECKHE, (b13M0JI0r0-0MOXUMHUYECKHE,
noBegeHueckue. OTanums 4eloBeKa OT KUBOTHBIX. [IpsMOX0XIeHue U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3zBuTHE TOJOBHOTO MO3ra U BTOPOM CUTHAIBHOU
CUCTEMBL.

JBrxyiye cuibl (PakTopbl) aHTPOIIOTeHe3a: OUOJIOrHYEeCKUe, COMaIbHbIE.
CooTtHolieHrne OMOIOTHYECKUX U COIMATBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.

OcCHOBHBIE CTaJMM AHTPOIIOTeHe3a. PaHHHME uenoBEKOOOpa3HbIE 00E3bsHbBI
(MPOKOHCYJIBI) U paHHUE MOHTUJIBI — OOIIKE MPEIKU YET0BEKOOOPa3HbIX 00€3bsH U
JM0JIel. ABCTPAJONMUTEKH — ABYHOTHE NMPEAKHU JIIoAcH. YeloBeK yMenbli, MepBbIe
W3TOTOBIIEHUA OPYAUM Tpyaa. YenoBek NMpsSAMOXOIAIINN U IEPBBIA BBIXOT JIOIEH 32
npenensl Adpuku. Yenosek reinenb0eprekuil — o0l npegok HeaH 1epTaIbCKOro
YEJIOBEKAa M YEJIOBEKAa pa3yMHOro. YemoBEeK HEaHIEpPTaJbCKUW Kak BUJ JIIOJEH
XOJIOAHOTO KinMMarta. YeloBeK pa3yMHbI COBPEMEHHOI'O THIIA, JECHUCOBCKUM
YeIIOBeK, OCBOCHHE KOHTHHEHTOB 3a mpenenamu Adpuxu. [lameorenernka u
I1aJIEOr€HOMMKA.

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



Uenoseueckue pacel. [loHarue o pace. bonbliyde packl: €BpoOIeouIHas
(eBpasmiickas),  aBcTpajo-HerpoujHasi  (dKBAaTOpHAIbHAs]),  MOHTOJOHUIHAS
(a3uarcko-amepuKaHckas). Bpems W myTu pacceleHHs] 4YelloBeKa 10 IUIaHETE.
EnuacTtBOo  yenoBewecknx  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.  DBOJIIOLIMOHHAS ~ AHTPONOJIOTUST M TAJE€OAHTPOIOJIOTUs
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 aTaBU3MBIY, «JIBUXKYIIUE CUITBI aHTPOIOT€HE3a», « DBOJIIOIMOHHOE
IpPEBO  YENOBEKay», <«ABcCTpajionuTek», «YenoBek  ymenslil», «YenoBek
MPAMOXOIAIIMNNY, «/leHncoBckuil yenoBek» «Heannepranbip», «KpoMaHbOHIIED,
«Ipenku yenoBekay, «ITanbl 3BOIIOLMU YETOBEKa», «Pachl UeT0BEKay.

OOGopynoBaHue: MYJSDKM — OKaMEHENOCTeH, TMPEeAMETOB  MaTepHaIbHOU
KYJIbTYpbl TIPEAKOB 4YeENIOBeKa, penpoaykuwu (dororpaduu) KapTuH C
MUGDOJIOTUIECKUMUA U OUOJEHCKUMU CIOKETaMU TPOUCXOXKJICHUS 4YeJIOBEKa,
dboTorpadun HaX0IOK UCKOMAEMbIX OCTAaTKOB YEJIOBEKA, CKEJIET YEIOBEKa, MOJIEIb
yeperna 4eJnoBeKa 1 yepera HMMITaH3€, MOJIeNIb KUCTH YEJIOBEKa U KUCTH IIMMITaH3e,
MOJIEJIM TOPCa MPEIKOB YETOBEKa.

JladopaTopHasi padora «l3yueHne ocoOeHHOCTEH CTpPOCHHUS CKeleTa
YEJIOBEKA, CBA3AHHBIX C MPSAMOXOKICHUEM.

IIpakTuyeckas padora «3yueHue SKOJOTMUECKUX aanTaluid YEI0BEKa.

Tema 6. JxoJiorusi — Hayka O B3aHUMOOTHOIICHHUAX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY/KaKIlel cpeaou

3apoxneHue u pazButhe skonoruu B Tpynax A. 'ymOonbara, K. @. Pynee, H.
A. Cesepuona, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3ngensl u 3amauu
sKoJ0ruu. CBs3b KOJIOTUU C APYTUMHU HayKaMHU.

Meroasl skonoruu. lloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B JIKOJOTHH:
OpUpOAHbIE UM JlabopaTopHble. MoAenupoBaHWEe B HKOJIOTMM. MOHUTOPUHT
OKpY’Karolen Cpeibl: JIOKAIbHBIN, perHOHATBHBIN U TJI00aTBHBIH.

3HaueHUEe DOKOJOTMYECKUX 3HAHWUW i1  YeJOBEeKa. KOJIOTMYECKOe
MHPOBO33PEHHUE KaK OCHOBA CBSI3€HM YeIOBEYECTBA C mpupoaor. @opMupoBaHUE
AKOJIOTUYECKOM KYJIbTYPbI U 3KOJIOTUYECKOW TPAMOTHOCTH HACEJICHUSI.



JemoHcTpanumn

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

Tabmumel 1 cxembl: «Pa3gensl skomorumy, «MeTombl skonorumy, «Cxema
MOHUTOPHHTA OKPYXKAOIIEN CpENbD».

JlaGopaTopHasi pabora «3yueHne METO/I0B AKOJIOTUYECKHUX
VICCIIEIOBAHUI.

Tema 7. Opranu3msl u cpeaa oOMTAHUS

Dkonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH X aencTBus. Knaccudpukarms
AKOJIOTHYECKUX (DaKTOpPOB: abuoTHdYecKue, OMOTHIECKHe, aHTpororeHHeie. Oo1me
3aKOHOMEPHOCTH ACHCTBUS dKojormueckux Qakropon. [IpaBwno muanmyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOHWOHTHBIC
OpraHU3MBI.

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

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

Brnaxnocte kak skonormdeckuit daktop. Ilpucrocobiiennss pacTeHud K
noJiiep:kaHuio BogHoro Oamanca. Knmaccudukaius pacTeHHil MO OTHOIICHHIO K
Boze. [IpucnocoOnenust ;)kUBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXUMA.

Cpenbl oOuTaHUsT OPraHU3MOB: BOJHAs, HA3€MHO-BO3MYIIHAs, MOYBEHHas,
ryOMHHAs ~ TOJMOYBEHHAs, BHyTpUOpraHudMeHHas.  DU3MKO-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 (HOPMBI KHUBOTHBIX: THUIPOOUOHTHI, T€OOMOHTHI,
a3poOnoHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buornueckue daxkTopsl. Bunbl OMOTHYECKHX B3aUMOACHCTBUI: KOHKYPEHIUS,
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: «Okoioruueckue (akTopb», «CBETOBOM CIEKTPY,
«IKOJIOTUYECKHE TPYIIIBI JKUBOTHBIX IO OTHOLIEHUIO K CBETY», «TErnoKpoBHbIE
KUBOTHBIE», «XOJIOIHOKPOBHBIE JKUBOTHBIE», «DHU3MOIOrMYECKUE aaanTauuu
KHUBOTHBIX», «Cpeapl oOWUTaHUS OpraHu3MoOBY», «buomornyeckue pUTMBIY,
«Kusnenunbie popmbl pacTeHuity, « KusneHHbie (hOpMbI ) KUBOTHBIX», « IKOCUCTEMA
IIMPOKOJIUCTBEHHOI'O JIECay, «IJKOCUCTEMA XBOMHOro jeca», «llemn nuranus»,
«XUIITHUYECTBOY, «[Tapazutuszm», «KoHKypeHIus», «CumOmo3y,
«KoMMeHcanusm».

OOGopynoBaHnue: repOapuu pacTeHUN U JKUBOTHBIX, MPUCIOCOOJEHHBIX K
BIMSIHUIO Pa3JIM4YHBIX SKOJIOIMYECKHX (PakTOpoB, TrepOapuu CBETONIOOUBBIX,
TEHENOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUMN, CBETOJIIOOMBBIC, TEHENIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHHsI, repOapuu U KOJJIEKIIUU TEIUIONIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PACTEHUM, Yyyena NTHUIl U 3Bepeil, repdapuun
pacTeHuid, OTHOCALMXCS K rurpoguram, kcepopurtam, mMe3opuTamM, KOMHATHBIE
pacTeHUs JaHHBIX IPYMI, KOJJIEKIUU XKUBOTHBIX, OOUTAIOIIUX B pPa3HBIX Cpenax,
repOapu M KOJUIEKIIMM pAaCTEHUHM M IKUBOTHBIX, OOJAaJAOMIMX YepTaMu
IPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSIM YCJIOBHH >KU3HHU, TrepOapuu M
KOJIJIEKIIMM PAaCTEHUN M JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OpM, KOJIEKIUU
KUBOTHBIX, YYaCTBYIOILUX B Pa3JINYHBIX OMOTUYECKUX B3aUMOJICHCTBUSX.

JlabopaTopHass pabGora «BbIsiBIeHHE MPUCIOCOOJICHUNH OPraHU3MOB K
BIIMSIHUIO CBETA».

JlaGopaTtopnass palGora «BblsiBIeHHE NPUCIIOCOONEHUNH OpPraHU3MOB K
BJIUSTHUIO TEMIIEPATypPhD».

JlabopaTtopHasi paboTa «AHaTOMUYECKHE OCOOCHHOCTH PACTEHUI M3 Pa3HBIX
MECT OOUTaHUS.

Tema 8. Iko10rusi BUIOB M NOIMYJIAMH

OKOJIOTUYECKHE  XapaKTEPUCTUKH  TOMYJIALHH. [lonynsaupa  Kak
Ouosnornyeckas cucrema. Ponb HEOJHOPOAHOCTU Cpenbl, PU3NUECKUX OapbepOB U
0COOEHHOCTEN OMOJI0ruu BUIOB B (POPMUPOBAHUU IMPOCTPAHCTBEHHOM CTPYKTYpHI
nomyisauuid. OCHOBHBIE IOKAa3aTeNW IMOMYJSLUU: YHUCIEHHOCTh, IUIOTHOCTS,
BO3pacTHAasT W TMOJOBasg CTPYKTYpa, POXKAAEMOCTb, IIPUPOCT, TEMII pOCTa,
CMEPTHOCTb, MUTPALIHSI.

OKkonornyeckass CTpykrypa nomyisinud. OIeHKa YUCIEHHOCTH 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 3aBUCALIUX OT IUIOTHOCTHU. DKOJIOTMYECKHE CTpATeruu BUJOB (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. BBl M HUX >KHU3HECHHbBIE
CTpaTeruu. JKOJIOTNYECKHE SKBUBAJICHTHI.

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

JdemMoHcTpanuu

[Toptper: Jx. 1. XatunHCOH.

Tabmuupl M cxembl: «ODKOJIOTMYECKHE XAPAKTEPUCTUKU MOMYJISLIUN,
«IIpocTpaHCTBEHHass  CTpyKTypa mnomyisiqum», «Bo3pacTHele  nupaMujibl
nonyaaun», «CKOpPOCTb  3aCelIeHUs IMOBEPXHOCTH 3€MJIM  PAa3JIUYHBIMU
opranuzMaMm», «Mogenb s3kosorndeckort Hummu Jlx. M. Xatunaconay.

OG6opynoBaHue: repOapuu pacTEHUM, KOJIJIEKIIUU KUBOTHBIX.

JlabopatopHnas padora «IIpucnocoOneHust CEMsiH paCTeHUM K pacCeIeHUIo».

Tema 9. Iko10rus cO00IECTB. IKOJOTHYECKHE CUCTEMBbI.

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

Okocuctema Kak oTkpbiTas cucrema (A. JIx. Tencnu). OyHKIIMOHAIBHBIE
OJIOKM OpraHu3MOB B JKOCHCTEME: MpPOJYLEHThl, KOHCYMEHTbI, PEIyLCHTHI.
Tpopuueckue ypoBHu. Tpoduueckne unenu u cetu. AOHOTHUECKHE OJOKH
skocucteM. [1ouBsl 1 Wbl B 3KOcucTeMax. KpyroBopoT BelecTB U MOTOK SHEPTUU
B OKOCHCTEME.

OcHOBHBIE IOKA3aTeNM IKOCUCTEMBI. brioMacca u mpoayKius. DKOJIOTM4eCKUe
NUpaMUIbl Yucel, OMoMacChl U SHEPTUU.

Hunamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HamnpaBnenHsie 3aKOHOMEpHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuunbie U
BTOPUYHBIE CYKIIECCUM U MX IMPUYUHBI. AHTPOIOrE€HHbIE BO3JICHCTBUS Ha
cykueccuu. KnumakcHoe coobuiectBo. buopaznooOpasue u moHOTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYUBOCTH COOOILIECTB.

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

AHTpPOIIOreHHbIE HKOCUCTEMBI. ATpo3KOocUcTeMa. ArpoueHo3. Pazmuuus
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 B3aUMOJICHCTBHUI OPraHU3MOB B
IKocHucTeMax. Poib Kackaonozo 3gghexma u 8U008-30UDPUKAMOPOS (KIAIOUEBbIX
6U008) 6 pyHKYUOHUposaHuu dxocucmem. IlepeHOC PHEPTUU U BEIIECTB MEXKIY
CMEXKHBIMU 3KOCUCTEMAaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOIYJISIUI U I9KOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3/ICHCTBUH.

Mexanuzmvl 6030eticmaus 3a2psi3HeHUll PA3HbIX MUNO08 HA CYOOPCaAHUZMEHHOM,
OpP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VPOBHAX,  OCHOGbL
9KON02UYECKO20 HOPMUPOBAHUSL AHMPONOSEHH020 B030eticmaus. MeTomonorus
MOHHMTOPHHTA €CTECTBEHHBIX U aHTPOIOTCHHBIX SKOCHCTEM.

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

MIMPOKOJIMCTBEHHOTO JIecay, «DKOCUCTEMa XBOMHOTO Jiecay, «DyHKIIMOHAIbHbIE
IPYIIIBI OPraHU3MOB B dKOocHUCTEME», «KpyroBopoT BeliecTB B akocucTemey, «Llenu
nuTaHus (MacTOWIHAs, JETpPUTHAs)», «DKOJOTHYECKas MHUpaMHUaa YHCE,
«QKoNoruyecKas mupamuaa Ouomacce», «IKOJIOTHUecKas MUpaMuaa dHEPTUN,
«O0pazoBanue 6onotay, «IlepBuunas cykueccus», «BoccTaHoBiieHHe jeca mocie
nokapay, «JKOCUCTEMa 03epay, «ATrpoieHo3», «KpyroBopoT BelIeCTB U IMOTOK
SHEPTUH B arporeHosey, «lIpumepsr ypboskocucTem».

OO6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydelia NTHUIl U
3Bepeil, repOapuu KyJIbTYypHBIX U IUKOPACTYIUX PACTEHHM, aKBapUyM KaK MOJIEIb
HKOCUCTEMBI.

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 CyXOJIOJTBHBIN WU TOMMEHHBIN JIYT, 03€p0, O0I0TO)».

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

Tema 10. buocdepa — riodaabpHas IKoCHCTEMA

buocdpepa — oOmiennanerapHas o0ojiouka 3eMiiM, TAE€ CYIIECTBYET WU
CyIlleCTBOBaJa kKU3Hb. PazBuTue npeacraBieHuii o ouocdepe B Tpyaax . 3rocca.
VYuenue B. . Bepnanckoro o 6uochepe. O6nactu 6mochepst u e€ coctan. XKupoe
BeIIeCTBO Onochepst u ero PyHKITHH.

3aKOHOMEpPHOCTH cyliecTBoBaHUs Onocdepbl. OcobeHHOCTH Ouocdepsl Kak
ri100anbHOM dKocHCcTeMBl. JluHaMuueckoe paBHoBecue B Ouocdepe. KpyroBoporsl
BEIIECTB U OMOT€OXMMUYECKHE IIUKIIBI (Yriiepoa, a30ta). PUTMUYHOCTD SIBJICHUI B
ouocdepe.



3oHanbHOCTh Ouochepsl. [TousTue o 6Guome. OCHOBHBIE OMOMBI CYIIIN: TYHAPA,
XBOMHBIE Jieca, CMEIIaHHbIE M IIMPOKOJHCTBEHHBIE Jieca, CTENH, CaBaHHBI,
MyCTBIHU, TPOITMYECKHE JIECA, BBICOKOTOphs. KiimMar, pacTUTENbHBIN U KUBOTHBIN
MUp OMOMOB CyIIU.

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

JdeMoHCcTpanuu

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

Tabmunpl u cxembl: «['eochepnr 3emnu», «KpyroBopoT azora B MPUPOAEH,
«KpyroBopor yrinepoga B mpupone», «KpyroBopor kuciopoga B MpUPOIE»,
«Kpyroopot Boasl B mpupozae», «OcHOBHbIE OMOMBI cymmy, «Kinmarnueckue
nosica 3emnm», «Tynapay», «Tairay, «CMmemannbiid jiecy, «IIIUpOKOIMCTBEHHBIN
necy, «Crenpy», «CaBanHay, «llycTbiHay, « Tponnueckuii gecy.

OO6opynoBanue: repbapun pacTeHHUI pa3HbIX OMOMOB, KOJUIEKITUHN KUBOTHBIX.

Tema 11. YestoBek M OKpyKa0OImIas cpeaa

OKOJIOTUYECKHE KPU3UCBl M HMX MNPUYMHBL. BO31EHCTBUE YEIOBEKa Ha
ouocdepy. 3arps3HeHne BO3AyIHOM cpenbl. OxpaHa BO3yxa. 3arpsa3HEeHUE BOJHOM
cpenbl. OxpaHa BOAHBIX pecypcoB. PaspymieHune mouBbl. OXpaHa MOYBEHHBIX
pecypcoB. M3meHnenue kimnmara.

AHTpPONIOTEHHOE BO3JICMCTBUE HA PACTUTEIBHBIA M KUBOTHBIM MHUp. OXpaHa
PaCTUTENBHOTO U >KUBOTHOrO Mupa. OCHOBHBIE NPUHLMIBI OXPaHbl IPHUPOIBI.
Kpacasie kHuru. OcobGo oxpansemble mpupoganbie Tepputopuu (OOIIT).
Boranndeckue caipl ¥ 300J10THYECKUE TTAPKH.

OCHOBHBIC TPHUHIUIIBI YCTONYMBOI'O PA3BUTHSI UYEIOBEYECTBA U IMPUPOJIBI.
PanvonanbHOe  MPUPONIONOJI30BAHUE W COXpaHEHHWE  OMOJIOTHYECKOro
pazHooOpasust 3emian. OOmMeE 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJIOTHYSCKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €ro0 BEPOATHBIE MOCIIEICTBUS.

Pa3Butne METOIOB MOHUTOPUHTA Pa3BUTHUSI OMACHBIX TEXHOT'CHHBIX
npoueccoB. CucmemHvie ucciedo8aHus nepexooa K pecypcocbepezaroujei u
KOHKYPEeHmMOCnocoonot snepeemuke. buonoeuueckoe pasnooobpasue u 6uopecypcani.
Hayuonanvuvie ungopmayuonnvie cucmemsol, obecneuusarowjue O00CmMyn K
ungopmayuu nO COCMOAHUIO OMOENbHbIX 6U008 U 3Kkocucmem. (OcHoBbl
sKopeadburumayuu Kocucmem U cnocobos 60pvOLL ¢ OUONOBDENHCOCHUIMU.
Pexoncmpykyus mopckux u Ha3emMHbIX IKOCUCEM.

JdemoHcTpanuu

Tabnu1iel u cxembl: «3arpsizHeHue arMochepbi», «3arps3HeHue ruapochepb,
«3arpssHenue nouBb», «[lapHukoBbiit addhexT», «Oco00 oXpaHseMble IPUPOTHBIC
TeppUTOpUn», «Moenu yrnpaBiasieMoro Mupay.



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



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

JIMUHOCTHBIE PE3YJIbTATBI

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 CJIEAYIOIIUE COCTABJISIIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUICKON
rPaXIAaHCKON MIEHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSATEIbHOCTH
U CAMOONPENEIEHUI0, Haiuuyue Mmomusayuu K OOYYEHUIO  OHOJIOruH,
yenenanpaegiennoe paszeumue BHYTPEHHUX YOEXKIEHUM JUMYHOCTH HA OCHOBE
KJIFOUEBBIX IICHHOCTEW U MCTOPUUECKUX TPATUIUN Pa3BUTHUSI OHOIOTHYECKOTO
3HAHUSI, 20MOBHOCMb U CNOCOOHOCMb O0YUYAIOIIHNXCA PYKOBOJICTBOBATHCS B CBOEH
JESATETbHOCTU I1[€HHOCTHO-CMBICTIOBBIMU ~ YCTAHOBKAMH, NPUCYIIUMU CHUCTEME
OMOJIOTMYECKOro 00pa30BaHusl, HAIUYUEe NPABOCOZHAHUS FKOIOTMUECKOU KYJIbTYPBHI,
CHoCOOHOCMU cMAasumMb TIENA U CTPOUTD KU3HEHHBIC TUTAHBI.

JIM4HOCTHBIEC PE3YIIBTATHl OCBOCHUS ITPOTPAMMBI 110 OMOJIOTHH IOCTUTAIOTCS B
€AUHCTBE Y4YeOHOM U BOCMHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMU POCCUMCKUMH COIUOKYJIBTYPHBIMHU, UCTOPUUECKUMU U JTyXOBHO-
HPABCTBEHHBIMHU LIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE IMpaBWIaMU U HOpPMaMH
MOBEJCHHUSI W CIIOCOOCTBYIOT TIPOIECCaM CaMOITO3HAHMSI, CAMOBOCIIMTAHHS U
CaMOpa3BUTHUS, PA3BUTHS BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTHU3MA U
YBQKECHUS K 3aKOHY M IPABOIOPSAAKY, YEIOBEKY TpyAa U CTApLIEMY MOKOJIEHUIO,
B3aMMHOTO YBa)XEHUsS, OEpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEAHIO H
TpaJulUsIM MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuiickon Penepanuu, Opupoae u
OKpYXKarolIeH cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUA YyuyeOHoro mnpeamera «buonorus»
JIOJIKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYArOIINXCS PYKOBOACTBOBATHCS
chOopMUPOBAHHOW BHYTPEHHEH MO3ULUEN JHUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXJICHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM [EHHOCTSIM POCCHICKOT0o O0OIIEeCTBa, PaCUIUPEHHE >KU3HEHHOTO
OMbITA W OMbITA JAEATEIBHOCTA B MPOILECCE pEeAM3allUi OCHOBHBIX HANpPaBICHUN
BOCIIUTATENIbHOU JIEATEIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpa:ka1aHCKOTro BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOMN MO3ULIMU 00YUaIOIIErocsl KaK aKTUBHOT'O U
OTBETCTBEHHOI'0 WIEHAa POCCUMCKOro OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MPAB U 00sI3aHHOCTEH, YBaXKEHUE 3aKOHA
U TIPaBOIOPSIIKA;



TOTOBHOCTb K COBMECTHOM TBOPUYECKOMN JIEATEIILHOCTH TIPU CO3aHUU YIECOHBIX
NPOEKTOB, pEIIEHWH Yy4EeOHBIX U TO3HABATENbHBIX 3a/1a4, BBIMOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TO3UIUIO IO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHSTH €€;

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

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

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESATENbHOCTH;

2) NIaTPUOTHUYECKOI0 BOCIIUTAHMA

c(hopMHUPOBAHHOCTH POCCUHUCKOM IpakIaHCKON UASHTUYHOCTH, IATPUOTHU3MA,
YBaXXCHUSI K CBOEMY HapOJly, YyBCTBa OTBETCTBEHHOCTH rnepei PoauHol, ropoctu
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 OIIEHWBATh BKJIAJ POCCUHCKUX Y4YEHBIX B CTAHOBJIEHUE W
pa3BuTHE OWOJOTMM, TOHMUMAaHUS 3HAYCHHUS OWOJIOTMU B TO3HAHMHM 3aKOHOB
IPUPO/JIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTr0 0OOIIeCTBa;

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

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUA:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUMCKOrO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUIECKOTO IMOBEICHUS;

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

OCO3HAHUE JIMYHOTO BKJIAJ]a B OCTPOCHUE YCTOMUUBOTO OYIYIIEro;

OTBETCTBEHHOE OTHOILLIEHHE K CBOMM POAUTEINSIM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPUHATHS LIEHHOCTEH CEMEHHOM JKU3HU B COOTBETCTBUU C
TpaaulusiMu Hapo1oB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKJIIOYAsh ICTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHUH;

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



TOTOBHOCTh K CAMOBBIPOKEHUIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMJICHUE
NPOSIBIIATH Ka4eCTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro Bocnutanus, (POPMHUPOBAHMSI KYJLTYPbl 310POBbSI H
3MOIMOHAJIBLHOIO 0JIaromoJIy4ns:

MOHUMAHME U peaau3alius 3J0poBOro u 0€30MacHOro oopasa Ku3HH (310pOBOE
nUTaHue, COOJI0IEHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCHUPOBAHHBIN PEXKUM
3aHATUM W OTHbIXa, peryispHas (Qu3nyeckas aKTUBHOCTH), OEpeKHOrO,
OTBETCTBEHHOT'O U KOMIIETEHTHOT'O OTHOIIECHUSI K COOCTBEHHOMY (PU3MUECKOMY U
TICUXUYECKOMY 3/I0POBBIO;

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

OCO3HAHUE TOCIEICTBUN M HEMPUATHUS BPEIHBIX NMPUBBIUEK (YHOTpeOJeHUS
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

6) TPy10BOr0 BOCIUTAHMS:

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

TOTOBHOCTh K AKTUBHOW MESTEIHHOCTH TEXHOJOTMYECKOW U COLMAIBHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIBHO
BBITIOJIHATH TaKy0 AESTEIbHOCTD;

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

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

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

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

MOBBIIIICHUE YPOBHS OKOJIOTHYECKOM KYyIbTYpHl: TPHOOPETCHHE OIBITA
IUIAHUPOBAHUSI TOCTYNKOB W OIEHKHM WX BO3MOXHBIX IOCIEACTBUMA IS
OKpYXalollen Cpebl;

OCO3HAaHHE TJI00aTBHOTO XapaKTepa IKOJOTHMYECKUX MpoOjIeM U MyTed uX
pernieHus;

CIIOCOOHOCTbH UCIOJIb30BaTh MPUOOpETaEMbIe TPU U3YUEHUN OMOJIOT UM 3HAHUS
U yMEHUS TP  pEIIeHHH MpoOJieM, CBSI3aHHBIX C  PAIlMOHAJIBHBIM
IPUPOIOIIONIB30BaHNEM  (COONIIOICHNE  TPaBWJI  TIOBENCHHUS B TPUPOJIE,
HAIIPaBJICHHBIX HA COXPAHEHUE PABHOBECUSI B DJKOCHUCTEMAaX, OXpaHy BUJIOB,
IKOCHUCTEM, OHochephl);

AKTUBHOE HEMPHUSTHE IEUCTBUN, IPUHOCSIIAX BPEJ OKPYKAIOIIEH TPUPOTHON
cpelie, yMEHHE MPOTHO3UPOBATH HEOJIArOMPHUATHBIE SKOJOTHUECKHE TMOCISACTBUS
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, TOTOBHOCTH K Y4aCTHIO B MIPAKTUUECKOU JIEATEIIbHOCTH SKOJIOTMUYECKON
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHA HAYKM M OOIIECTBEHHOM MPAKTHUKH, OCHOBAHHOTO Ha JUAjore
KYJbTYp, CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOEI'0 MECTA B MOJIMKYJIBTYPHOM MHPE;

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

NOHUMaHHE CcrnenudUuKd OUOJOTMM KaK HayKH, OCO3HaHMs €€ poJiu B
(GbopMHUpPOBaHUU PALMOHAIBHOTO HAYYHOT'O MBILIUIEHUS, CO3JaHUU LIETOCTHOrO
Npe/ICTaBlIeHUss 00 OKpY)KAIOIIeM MHpE KaK O €IMHCTBE IMPHUPOJbI, YeJIOBEKa U
o0IecTBa, B IMO3HAHWHM TPHUPOMAHBIX 3aKOHOMEPHOCTEH W PEIICHHH MpoOIeM
COXpaHEHUS TPUPOTHOT'O PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMHU JJII COBPEMEHHOW LHUBHIM3AIUU:
oOecrieyeHus: HOBOI'O YPOBHS pPAa3BUTHUA MEAUIIMHBI, CO3JaHHE TMEPCTIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh pPECypcHbIE NPOOJEMBbI  Pa3BUTHS
YeJIOBEYECTBA, MOUCKA MYTEeW BhIXOJa U3 TIIO0ATBHBIX AKOJOTMUECKUX MPOOIeM U
oOecrieyeHusi  Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pallMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYpCcOB M (POPMUPOBAHUIO HOBBIX CTAHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUU OHMOJOTMYECKHUX 3HAHUU B IENSIX
MOBBIILIEHUS OO0IIe KyJIbTYpbl, €CTECTBEHHO-HAy4YHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAILHOW TPAMOTHOCTU OOydaromuxcs, Gopmupyemon
IpU U3yYEHUU OMOJIOTHH;

MOHUMAHHE CYITHOCTH METOJIOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH UCIOJb30BaTh TMOJy4yaeMble 3HaHUS [JIs aHalu3a |
OOBSICHEHUS SIBJICHUI OKPYXAIOIIEro MUpa U MPOUCXOJAIINX B HEM MU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIOUEHUSI HAa OCHOBE HAay4YHBIX (PaKkTOB U
UMEIOIIUXCS JaHHBIX C IeJIbI0 TIOTYYEeHUS IOCTOBEPHBIX BBIBOJIOB;

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

OCO3HAHUE IIEHHOCTH HAYYHOW JEATEIbHOCTU, TOTOBHOCTh OCYIIECTBIATH
MPOEKTHYIO U UCCIEA0BATENIbCKYIO ACSITEIbHOCTh MHIUBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa3OBaHUIO |
caM000pa3oBaHNI0, K aKTUBHOMY IOJYYEHUIO HOBBIX 3HAHWW TO OHWOJOTHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTSIMH.



METAINIPEAMETHBIE PE3YJIBTATDI

MeranpenMeTHbie pe3ysibTaThl OCBOCHUSI y4eOHOro mpeaMera «buomaorusy
BKJIIOYAIOT: 3HAYuMble M1 (OPMUPOBAHMS MHUPOBO33PEHUS OOYUYaAIOITUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIEC) OOIEHAYUYHbIE TOHITHUS, OTpaKaroIIne
[IEJIOCTHOCTh HAyYHOM KapTHHBI MHpa M CHEUU(PUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, PHEPTHUs, SIBICHHUE, MPOIIECC,
CHUCTeMa, Hay4HbIA (paKT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
uccleloBaHue, Ha0I0IeHne, U3MEPEHHE, SKCIIEPUMEHT U APYTHE); YHUBEPCATbHbBIC
yueOHbIC JCHCTBUS (IIO3HABATENIbHBIC, KOMMYHUKATHUBHBIC, PETYJSITUBHBIC),
obecrieunBaromue GopmupoBanue GHyHKIIMOHATHHOW TPAMOTHOCTH M COIUATLHOM
KOMIIETEHIIMM  OOYYaloIUXCS; CHOCOOHOCTh OOYYaromIMXCS  HMCIOJIb30BaTh
OCBOEHHBIE MEKIUCIIUTUIMHAPHBIE, MUPOBO33PEHUYECKHUE 3HAHUS U YHUBEPCAJIbHbBIE
y4eOHbI€ JEUCTBUS B IO3HABATEILHOW U COLIMAJIBHOM MPAKTHUKE.

B pesynbrate uzydueHus OMONOrMU Ha YPOBHE CpPEAHEro 00111ero o0pa3oBaHus
y oOyuvaromierocss OyayT c@QopMUpOBaHbl TO3HABATEIbHBIE YHHUBEPCAIbHbBIC
yueOHbIe JCHCTBUSA, KOMMYHHKATHBHBIC YHUBEpCaJIbHbIE Yy4eOHBIE EHCTBUA,
peryJaTUBHBIC YHUBEpCAIbHbIC YUeOHbIC NEUCTBUS, COBMECTHAS AEATEIbHOCTD.

MeranpenMeTHble pe3yJbTaThl OCBOCHHS IPOTrpaMMbl CpPEIHEro OOIIero
00pa30BaHus IOJKHBI OTPaXKaTh:

OBaanenne YHUBeEpPCATbHBIMH yueOHbIMH NMO3HABATEIbHBIMU
AeCTBUAMM:

1) 6azoBbIe JJOrHYeCKHE TeiCTBHS:

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

UCIIOJIb30BaTh MPH OCBOCHUM 3HAHUWA MPUEMBI JIOTUYECKOTO MBbIIIICHUS
(aHaynM3a, CUHTE3a, CpaBHEHMUsI, KilacCupUKaIU, 0000IIEHUS ), PACKPBIBATH CMBICI
OMOJOTUYECKUX MOHATUM (BBIACNATH UX XapaKTepHbIe NMPU3HAKH, YCTAHABIUBATH
CBSI3U C IPYTUMH MOHSITUSIMH );

OMpENEeNsATh 1LeNU JAeITEIbHOCTH, 3aJaBasi MHapameTpbl U KPUTEPUU HX
JOCTUXKEHHUS, COOTHOCUTH PE3YJIbTATHI ACSITEIbHOCTHU C MOCTABIIEHHBIMU LENSIMU;

UCIIOJIb30BaTh OMOJIOTHYECKHE TTOHATHUS ISl OOBsICHEHUS (DAKTOB U SIBICHUMN
YKABOU IPUPOJBI,

CTPOUTH JIOTMUECKUE PACCYXICHUS (MHIYKTUBHbBIC, JCNYKTHUBHBIC, IIO
AQHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH U TMPOTHUBOPEYUS B paccMaTPUBAEMbBIX
SBJICHUSX, (DOPMYJIUPOBATH BHIBOJIBI M 3aKIFOUCHUS;

MPUMEHATH CXEMHO-MOJIEIbHBIE CPEJICTBA ISl PECTABICHUS CYIIECTBEHHBIX
CBSI3e U OTHOIICHUH B U3y4yaeMbIX OHOJOTMYECKUX OOBEKTax, a TakKe
MPOTUBOPEUUM Pa3HOTO pOja, BBISBICHHBIX B Pa3IUYHBIX WHOOPMAIIMOHHBIX
UCTOYHUKAX;



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

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

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

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

2) 6a30BbIe HCCIIeI0BATEIbCKUE 1eHCTBHSA:

BJIa/IETh HABbIKAMH Y4E€OHO-UCCIEA0BATENbCKON U IPOESKTHON JIEATENbHOCTH,
HaBbIKAMU  pa3pelieHus mpodsieM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEJILHOMY IOMCKY METO/I0B PEUIEHUS NPAKTUYECKUX 3a/1a4, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh pa3IMYHbIE BUABI JEATEIBHOCTH [0 IMOJYYEHUIO HOBOIO
3HaHMSI, €r0 HWHTEPHpETalny, MNPeoOpa3oBaHUI0 M NPUMEHEHUI0 B Yy4eOHBIX
CUTYallUsIX, B TOM YHCJI€ IPH CO3/IaHUN YYEOHBIX U COLMATBHBIX IPOEKTOB;

(opMHUpOBATh HAYYHBIN TUI MBIIJIEHUS, BIaJETh HAYYHOU TEPMUHOJIOTHEMN,
KJIFOUEBBIMU MTOHATUSIMU U METOJIaMU;

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

BBISIBJISITh [IPUYMHHO-CJIEJACTBEHHBIE CBSI3M U aKTyallM3MpOBaTh 3ajauy,
BBIJIBUTATh TUNOTE3Y €€ PellieHUs, HaXOAUTh apIyMEHTHI JUIsl J0OKa3aTelbCTBAa CBOMX
YTBEP)KJECHUM, 33]1aBaTh IAPAMETPbl U KPUTEPUU PELICHUS;

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

JaBaTh OLEHKY HOBBIM CUTYyAaIlUsIM, OLICHUBATh NPUOOPETEHHBIH OIBIT;

OCYILECTBIIAThH IEJICHANIPABICHHBIN TOUCK TMEepeHoca CPEeACTB M CHOCO00B
NencTBUS B MPOGECCUOHATIBHYIO CPENy;

YMETh TEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO M MPAKTHUYECKYIO OOJacTh
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX NPEIMETHBIX 00JIacTew;

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

3) pabora ¢ nndopmaunmueii:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHKAX MH(pOpMAIH (TEKCTE Y4eOHOr O
nocoOusi, Hay4YHO-TIOMYJAPHON JUTepaTrype, OHOJIOTMYECKUX CIOBApsIX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHaIU3UpPOBATh
UH(POPMAIUIO Pa3IUYHbIX BUAOB U (POpPM IpeacTaBiICHUs, KPUTUYECKU OLEHUBATh
€€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTH;



(dbopMyIMpOBaTh 3alpOChl U MPUMEHSTh PA3JTUYHBIE METOJbI MPHU TOUCKE U
orbope Ouonornueckort mHMOpPMaALMKM, HEOOXOIUMOM Il BHITTOJHEHUS Y4EOHBIX
3ajay;

OpUOOPETATh OMNBIT HCIOIb30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIIEHCTBOBATh KYJIbTYpPy aKTUBHOI'O UCIIOJb30BaHUS Pa3IMYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITETTLHO ~ BBIOMpATh  ONTUMANTBHYIO  (GOpMY  TPEACTABICHHUS
Onoaornyeckor HHpopMaluu (CXembl, rpaduKH, TuarpaMMbl, TAOIUIbI, PUCYHKH U
Apyroe);

UCMOJb30BaTh HAay4yHbIH $3bIK B KayecTBE CpeACTBa IpU pabore ¢
Ouojornyeckor HWHGPOpMAIMEH: TPUMEHSATh XUMHUYECKHEe, (QU3NUECKHe U
MaTeMaTUYECKHUE 3HAKKM U CUMBOJIBL, (DOpMysbl, aOOpeBHATYpY, HOMEHKIATYpY,
UCIIONIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CMMBOJHUYECKHE  CpEACTBA
HATJISTHOCTH;

BJIAJE€Th  HABBIKAMHM  pACIIO3HABAHUSA M 3allUThl  MH(pOpMAaIUH,
UH(pOPMAIIMOHHON 0€301aCHOCTH JIMYHOCTH.

OBjajieHNe YHMBEPCAJTbHBIMM KOMMYHHUKATHBHBIMU JAeHCTBUSIMH:

1) o6menmue:

OCYULIECTBJISITh KOMMYHUKAILIMH BO BCEX c(hepax KU3HU, aKTUBHO y4aCTBOBATH
B JAMAJIOTe€ WIM JUCKYCCHUU IO CYIIECTBY OOCYXIaeMoW TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXJACHHUS OTHOCHUTEIHHO BBINIOJHEHHUS TMpeiaraeMoin
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(JIUKTHI U BECTH MIEPETOBOPHI;

BJIAJETh PA3JIMYHBIMU CIIOCOOaMHM OOLIEHUS M B3aMMOJECHCTBHS, MOHUMATh
HaMEPEHUs JIPYruX JIOJeH, MPOSIBIATh YBAKUTEIbHOE OTHOUIEHUE K COOECETHUKY
U B KOPpEKTHOU (hopme GOopMyITHpOBATH CBOU BO3PAKEHUS;

pPa3BEPHYTO M JIOTMYHO H3JIaraTh CBOK TOUYKY 3PEHHS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJNICTB.

2) coBMeCTHAs eITeJIbHOCTh:

MOHUMATh M MCIOJH30BaTh MPEUMYIECTBA KOMAaHIHON M WHJIUBHUIYaJIbHOU
pabOTHI MPU PEIICHUHU OMOJIOTHYECKOMN MpoOIeMbl, 000CHOBBIBATh HEOOXOIMMOCTD
OPUMEHEHUS TPYNIOBBIX (POPM B3aUMOJECHCTBUS MIPU PEILICHUH Y4eOHOM 3a/1auu;

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

OPUHUMATh [EJIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU3OBBIBATH U
KOOPAWHHUPOBATh JACHUCTBUS MO €€ JIOCTHXKEHUIO: COCTABIATH IUIaH JCUCTBU,



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

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

npenjaraTb HOBBIE IPOEKThI, OLIEHUBATh HJEU C TO3ULUUUA HOBHU3HBI,
OpPUTMHAIBHOCTH, ITPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISITh TO3UTHBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX
CUTYaLMSIX, TPOSABIISTH TBOPYECTBO U BOOOpaKE€HUE, ObITh MHULIUATUBHBIM.

OBJy1aJieHNE YHMBEPCAJIbHBIMH PeryJIsTHBHBIMH 1eCTBUAMMU:

1) camoopranu3anusi:

UCTOJIb30BaTh OHOJOTMYECKHE 3HAHUS J[UIA BBIABICHUS MpoOOJeM M HX
pElIeHHs] B )KU3HEHHBIX U YY€OHbIX CUTYalUsIX;

BbIOMpaTh Ha OCHOBE OHMOJOTMYECKMX 3HAHWM IIEJEBbIE M CMBICIOBbBIE
YCTAaHOBKHU B CBOMX JCHCTBHAX M NOCTYIIKAX MO OTHOIICHWIO K XUBOW IPUPOJIE,
CBOEMY 3/7I0POBBIO U 3/I0POBbIO OKPYKAOIIHX;

CaMOCTOSITETIHO OCYILECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIIATH
npoOJeMbl, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30oBaTENbHOM
NEATENBHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEIILHO COCTABJIATH IJIaH PELICHHSI TPOOIEMBI C YUETOM UMEIOLTUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLICHKY HOBBIM CUTYyalLUsIM;

paciupsTh paMKU y4eOHOI0 IIpeIMeTa Ha OCHOBE JIMUHBIX MPEINOUTEHU;

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

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO IMIUPOKOH SPYAULMH B
pasHBIX O0JIACTAX 3HAHWM, TOCTOSIHHO TOBBIIMIATH CBOM 00pa3oBaTEeNbHBIN U
KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYAaIMsIM, BHOCUTb KOPPEKTUBBI B JIEATEILHOCTD,
OLICHMBATh COOTBETCTBHE PE3YIbTATOB LEISIM;

BJA/JE€Th  HABbIKAMU  IIO3HABaTEJIbHOM  pediaexkcuu Kak  OCO3HaHUsA
COBEPINAEMBIX JICHCTBHM M MBICIUTENIBHBIX IIPOLECCOB, HUX PpE3YyJbTaTOB U
OCHOBaHUI, UCMHOJIb30BaTh MPHUEMBI pedIeKCHH IJi1 OLUEHKH CHUTYyalllH, BhIOOpa
BEPHOTI'O PEUICHUS;

YMETh OLICHUBAaTh PUCKUM W CBOEBPEMEHHO IIPUHUMATh PELICHHA IO MX
CHI)KEHMUIO;

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



3) npunsiTHe ceds U APYrUX:
OpUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKU U JOCTOMHCTBA;
IIPUHUMATh MOTHMBBI M AapryMEHTBl JPYIMX IPU AaHAIU3E PE3YIbTAaTOB
NEATENbHOCTH;
OpU3HABaTh CBOE MPAaBO U MPABO APYIHX HA OLIUOKH;
pa3BUBATH CIIOCOOHOCTH NOHUMATh MUP € MO3UIMH JPYTOro YeJIoBeKa.
INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yNbTaThl OCBOCHHS COJEpKAHHS Y4yeOHOro mpeaMera
«buonorusi» Ha yrayOnE€HHOM YypOBHE OPUEHTHPOBAHBI Ha oOecredeHue
npopunbHOro  o0ydenus  oOywarommxcs  Ouonormu. OHM — BKIIIOYAIOT:
cnenuuyeckue s OMOJOruKu Hay4yHble 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUI 1O
OCBOCHHIO, UHTEPIPETAMH U TIPEOoOpPa30BaHUIO 3HAHHM, BUJIBI JIEATEIBHOCTH 10
TIOJTYYCHHIO HOBBIX 3HAHWUN M MX MPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX cuTyanusax. l[IpenmerHsie pe3ynbTaThl MPEACTABICHBI MO
rojilamMm U3y4eHusl.

[IpenmerHbie pe3ynbTaThl OCBOCHUS yueOHoro npenmera «buomnorusi» B 10
K1acce JOKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U pOJM OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HAayK, B (DOpPMHpPOBAHHUU €CTECTBEHHO-HAyYHOW KapTHHBI MHpA, B
NMO3HAHWW  3aKOHOB TPHUPOABI M  PEHICHWH TPoOJIeM  palroOHAIBLHOTO
MPUPOJIONOJIB30BAHUS, O BKJIAJAE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
Oonooruu;

BJIQJICHUE CHCTEeMOW OHOJIOTMYECKMX 3HaHWi, KOTOpas  BKJIIOYAeT:
OCHOBOITOJIAraloNue OWOJIOTHYECKUE TEPMHUHBI U TOHATUA (KU3HB, KIIETKA,
OpraHu3M, MeTaboIu3M, TIOMEeOocTa3, CaMOPEryJsus, CAaMOBOCIIPOHM3BEIECHUE,
HACJIEICTBEHHOCTh, MU3MEHYMBOCTb, POCT M Pa3BUTHE), OUOJIIOrMYECKUE TEOPHUHU
(xnerounas Teopust T. lIpanna, M. Illnetinena, P. BupxoBa, xpomocoMHas Teopust
HacneAacTBeHHocT T. Moprana), yuyenuss (H. W. BaBunoBa — o ueHrpax
MHOrooOpa3us U MPOUCXOXKICHHSI KyJIbTYPHBIX PaCT€HUI), 3aKOHBI (€InHO00pa3us
NOTOMKOB TIE€PBOr0 MOKOJEHUS, PACIICIUIEHHUS, YACTOThl TaMET, HE3aBUCHUMOTO
HacinenoBanusa [. MeHaens, TOMOJOTMYECKUX pAIOB B  HACJIEICTBEHHOMU
n3menunBocty H. M. BaBuiioa), npuHUuUIb! (KOMIULIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMM METOAAMU HAyYHOrO TO3HAHUSI, HUCIOJIb3YEMbIX B
OMOJIOTMYECKUX HUCCIEJOBAHUSIX JKUBBIX OOBEKTOB (OMUCAaHUE, HW3MEPEHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);

YMEHHUE BBIJIENATh CYIIECTBEHHBIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKapUOT, OJIHOKJIETOYHBIX MU MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM 4YHUCJE
OakTepuii, rpuOOB, paCTEHUH, )KUBOTHBIX U YEJIIOBEKA, CTPOCHHUS OPTaHOB U CUCTEM
OpraHOB pACTE€HHI, JKUBOTHBIX, YEJIOBEKA, IIPOLIECCOB KU3HEAEATEIbHOCTH,



NPOTEKAOIINX B OPraHU3MaxX PacTCHHM, KUBOTHBIX M YEJIOBEKA, OMOJIOTHYECKUX
IpoLIecCOB: 0OMeHa BellecTB (MeTadonu3M), MpeBpaIleHusi YHEPTUU, OpOKeHMUs,
aBTOTPO(HOTO U TeTepOoTPOdHOrO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MeH03a, raMeTorene3a, SMOpUOreHe3a, MoCTIMOPUOHATILHOTO Pa3BUTHS,
pPa3MHOXKEHUS,  WHIAUBUAYaJbHOTO  pa3BUTHs ~ opraHu3Ma  (OHTOTEHE3a),
B3aMMO/ICHCTBUS F€HOB, Fe€TepO3Kca, UCKYCCTBEHHOIO 0TO0DA;

yMEHHE YCTaHABIWBATh B3aMMOCBS3M MEXKAY OpPraHOMIAMHU KJIETKA M HUX
GYHKIIUAME, CTPOCHHEM KJIETOK Ppa3HBIX TKaHEW M WX QYHKIHIMH, MEXKIY
opraHaMu M CHCTEMaMH OpPTaHOB y pAcCTCHUH, >KMBOTHBIX M YEJIOBEKAa W HUX
GYHKIUAME, MEXAY CUCTEMaMU OpPraHOB M WX (QYHKIUSMHU, MEXKAY ITaramu
oOMEHa BEIIECTB, ATalaMH KJIETOYHOTO IMKJIA U KU3HEHHBIX [UKIIOB OPTaHU3MOB,
sTanamMu 3MOpPUOHANIBHOIO Pa3BUTHUS, TEHOTUIIOM MU (DEHOTUIIOM, (PEHOTHIIOM M
dbakTopaMu cpesibl OOUTAHUS;

YMEHHUE BBISABIISTh OTJIMUUTEIbHBIC NMPU3HAKU JKUBBIX CHUCTEM, B TOM UHCIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTBI, OHMOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIUKY JJIsl J0Ka3aTeNbCTBA POACTBA OPTaHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIITI,

yYMEHHUE PeIIaTh OMOIOTUIECKUE 3aa91, BBISBIISITH TPUUUHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIIETyEMBIMU OMOIIOTMYECKUMU TIPOIIECCAMU | SIBICHUSAMU, JAeNaTh
BBIBOJIBI ¥ TIPOrHO3bI HA OCHOBAHUH TOJIYYEHHBIX PE3YyJIbTaTOB;

yYMEHHUE BBINONHATH JIA0OpATOPHBIE U TPAKTUYECKHUE PaldOThI, COOMIOAATh
npaBujia mpu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, IPOBEPATh UX OKCIIEPUMCHTAIHLHBIMU
cpencrtBamu, GOpMYIUpPYs Ielb HMCCIENOBAaHUS, AHAIM3UPOBATH TMOJYyUYECHHbBIC
pE3yNbTaThI U JIENIaTh BHIBOJIBI,

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

YMEHHE OILICHWBAaTh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIIEOBAaHUI B
00J1aCTH OMOJIOTUU ¥ MEAUIIMHBI (KIIOHUPOBAHHUE, UCKYCCTBEHHOE OTIIOA0TBOPEHHE,
HAIPaBJICHHOE U3MEHEHUE T€HOMA U CO3/IaHKMe TPAHCTEHHBIX OPraHU3MOB);

yMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oymymieil mpodeccruoHambHOM
NEATENbHOCTH B 00JIACTH OWOJIOTMH, MEIMIIMHBI, OMOTEXHOJIIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO034MCTBa, MUIEBON MPOMBINIJIEHHOCTH, YIiayOJsTh MO3HABATEIbHBIH
WHTEpEC, HAMIPABJICHHBIA HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH npodeccur u
IOPOJODKEHUE OWOJIOTMYECKOr0 00pa3oBaHUS B OpraHM3alUsX 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
npo0JieM YellOBEYeCTBA, a TAaKXKE B PEIICHUH BOIMPOCOB PalMOHAIHHOTO
PHUPOIOTIONH30BaAHUSA, U B (DOPMHUPOBAHUH IIEHHOCTHOTO OTHOIICHUS K TPUPO/IE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX Yy4EHBIX-OMOJIOIOB B
pa3BUTHE OMOJIOTHY;

yMEHHUE BIIAJIETh CHUCTEMOW OHOJOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET
OMpEeNIeNICHHs] M TOHUMAHHE CYIIHOCTH OCHOBOIIOJATAIOIIUX OHOJIOrMYEeCKHUX
TEPMUHOB M MOHATUM (BUI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOPUU
(aBomtounonHas teopus Y. J[apBuHa, CUHTETHYECKAs TEOPUS IBOJIOLMH), YUCHUS
(A. H. CeepuoBa — 0 nyTsx 1 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);

YyMEHHUE  BJIAJIETh  OCHOBHBIMH  METOJAMHU  HAYYHOrO0  IO3HAHUS,
UCIIOJIb3YEMbIMH B OMOJIOTHYECKUX UCCIICIOBAHUSIX KUBBIX O0BEKTOB U SKOCUCTEM
(omucaHue, U3MepeHue, HabJIoJIeHHe, JKCIIEPUMEHT), Cloco0amMu BBISBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B MPUPOJIE;

YMEHHE BBIJCNATh CYIIECTBEHHbIC TPU3HAKW: BUJIOB, OHOr€OIE€HO30B,
SKOCUCTEM M Ouochepbl, CTaOWIM3UPYIOIIEro, ABMXKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOT0 0TOOpA, AJJIONATPUUYECKOTO M CUMITATPUYECKOT0 BUI000pa30BaHus,
BIUSHUS ~ JBWXKYIIMX  CWJI ~ DBOJIONMM  HA  TeHO(GOHI  TIOMYJISIIUH,
NIPUCTIOCOOJICHHOCTH OPTaHW3MOB K cpefie OOWTaHUs, YepPEIOBaHMs HAIPaBICHUI
ABOJIIOIIMH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B SKOCUCTEMAX

yMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY TMpOIECCaMU HBOJIOIHUH,
JIBIDKYIIUMH CHJIaMH aHTPOIIOr€He3a, KOMIIOHEHTAMHU PAa3JIUYHBIX SKOCUCTEM U
IPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIABIATH  OTJIMYUTEIbHBIE  NPU3HAKK  KUBBIX  CHCTEM,
PUCIIOCOOJICHHOCTh BHUJIOB K Cpefe OOWTaHus, aOMOTHYECKMX U OMOTHYECKUX
KOMIIOHEHTOB ~ 9KOCHCTEM, B3aMMOCBSI3€M  OpPraHu3MoB B  COOOIIECTBaX,
AHTPOIIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHHE MCIOJIb30BATh COOTBETCTBYIOUIME AapryMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY IS JI0KAa3aTEIbCTBA POACTBA OPTraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPTaHU3MOB U CpeJlbl OOUTaHMSI, EAMHCTBA



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

yYMEHHE peliaTh OMOJIOTHYECKUE 3aa9U, BBISBISITh TPUUUHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIETyEMbIMU OMOIIOTMYECKUMH MIPOLIECCAMU U SIBJICHUSMH, JIENaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUH TIOJYYCHHBIX PE3yJIbTaTOB;

yYMEHHUE BBINONHATH J1TA0OpATOPHBIE M TPAKTUYECKHE PaldOThI, COOMIOAAThH
npaBWIa Mpu paboTe ¢ y4eOHBIM U Ta00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUTATh THUIIOTE3bI, IMPOBEPATh WX OKCICPUMEHTAUTHBHBIMU
cpeacTBamMu, GOpMyIUPYs IeJdb HWCCIEIOBAHMS, AaHATU3UPOBATH IOTYYCHHBIE
pE3yNbTaThI U JENIaTh BHIBOJIBI,

yMEHHE Y4YacCTBOBaTh B y4e€OHO-HCCIIEIOBATEIbCKON padoTe Mo OHMOIOorHuH,
9KOJIOTUU W MEIUIIMHE, NMPOBOJUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
NyOJIMYHO  TIPEACTABNIATH  TOJNYYCHHBIE  pe3yabTaThl HA  YUYCHHUYECKUX
KOH(EepeHITUAX;

yYMEHHUE OIEHWBATH THUMOTE3bl M TEOPUH O TIPOUCXOKICHUH JKU3HU, YEITOBEKa
M UYEJIOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBHUSIX U CIOCO0AX MperoTBpaIICHUs
ro0aabHbIX U3MEHEHU B Ouocdepe;

yMEHHE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oymymied mpodeccuoHanIbHON
JESITENFHOCTU B 001aCTH OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIOIb30BAHS, METUIIHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHUM, CEIbCKOTO XO3AWCTBA, MHIIEBOM
NPOMBIIIUICHHOCTH, YTIIyOJSITh IIO3HABAaTENbHBI HMHTEpEC, HANpPaBICHHBIN Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYIOIIEH  Mpodeccun W MPOAOHKEHHUE
OMOJIOrMYECKOro 00pa3zoBaHUsl B OPraHU3aLMUAX CPEIHETO MPOQPECCHOHAIBHOIO U
BBICIIIEr0 00pa30BaHMUs.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

o O A WODN

10

11

12

13

14

HaunmenoBanue pa3jiesioB 1 TeM
NMPOrpamMMbl

buosnorus kak Hayka

JKuBble cucTeMbl U UX U3yYCHHE
Bxonnas koHTpoibHas pabora
buonorusa knetku

XuMudeckasi OpraHu3alusi KIeTKH
CtpoeHue u GyHKIHMH KIETKU

OOMeH BellecTB U MpeBpalleHne
SHEPIUHU B KIIETKE

Hacnencreennas undopmanus u
peanu3anus €€ B KJICTKE

JKU3HEeHHBIN UK KIETKU
CrtpoeHue u QyHKIIHMH OpPTraHU3MOB

Pa3mHOXeHMe 1 pa3BUTHE
OpraHNU3MOB

I'enetnka — Hayka o
HACJIEJICTBEHHOCTH U
M3MEHYMBOCTH OPTaHU3MOB
3aKOHOMEPHOCTH
HACJIEICTBEHHOCTH

3aKOHOMEPHOCTH U3MEHYMBOCTH

KoanuecTBo 4acos

Bcero

10

10

KonTtpoabHsbie
padoThI

o O O —» O

IIpakTH4eckune
padoThI

0.5

1.5

1.5

0.5

JuieKTpOoHHBIE (UG pPOBHIE)
o0pa3oBaTe/bHbIE PeCypChI

infourok.rwbiblioteka/biologija/klass-
10

bu6mmoreka LIOK https://m.edsoo.ru/
bu6mmoreka LIOK https://m.edsoo.ru/
bu6nmoreka [{OK https://m.edsoo.ru/
bubmuoteka [{OK https://m.edsoo.ru/
bu6mmoreka LIOK https://m.edsoo.ru/

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

bubnmoreka L{OK https://m.edsoo.ru/

bu6mmorexa LIOK https://m.edsoo.ru/
bubmuoreka I{OK https://m.edsoo.ru/

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

bu6nmoreka [{OK https://m.edsoo.ru/

bubmuoreka I{OK https://m.edsoo.ru/

bubnmoreka L{OK https://m.edsoo.ru/



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

15
16

17

18

I'enetnka degoBeka
Cenexuusi OpraHu3MoB

BHOTEXHOIOTUA U CUHTETAYECKAS
ouosorus

PesepBHOE BpeMmst

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOIT'PAMME

102

0.5

13

bu6mmoreka LIOK https://m.edsoo.ru/
bubmuoteka I{OK https://m.edsoo.ru/

but6mmorexa IIOK https://m.edsoo.ru/



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

11 KJIACC

KoanuyecTBo 4acos

HaumeHoBaHue pa3/iesioB U TeM duaekTpoHHbie (undposbie)
Ne n/m Konrposububie  IlpakTuuyeckue
NPorpamMmblI Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoTsbI padoThbI
3apoXkIeHue U pa3BUTHE
1 33511}0 I/IOHHBD? MPEICTABICHUH B 4 0 0 bubmorexa LIOK
t pe https://m.edsoo.ru/
Ouosioruun
bu6nuorexa LIOK
2 MukposBontonus U €€ pe3ysbTaThl 14 1 2
P t pesy https://m.edsoo.ru/
bu6mmoreka [IOK
3 Maxpo3BOIIOIHS U €€ Pe3yIIbTAThI 6 1 0
P t pesy https://m.edsoo.ru/
[IpoucxoxaeHue 1 pa3BUTHE KU3HU HA bub6nmoreka [IOK
15 1 1.5
3emie https://m.edsoo.ru/
[Ipoucxoxaenue yemoBeka — 10 1 1 bubmuorexa [IOK
aHTPOTIOTEHE3 https://m.edsoo.ru/
DKOJIOTUsl — HayKa O
B3aMMOOTHOIIEHUSAX OPraHU3MOB U 3 1 05 bubnnoreka [IOK
HaJIOPTaHU3MEHHBIX CUCTEM C ' https://m.edsoo.ru/
OKpY>Karoleu cpeaoi
HNHTepakTuBHBIC
BUPTYaTbHbBIE
7 OpranusMmsl 1 cpeia 0OUTaHuUs 9 1 1.5 Ly
nabopaTopHBIE. ..
content.edsoo.rulab/subject/6/
bu6mmoreka [IOK
8 DKoo 0 0 15071 9 1 0.5
KOJOTHA BUAOB H HOUy BTt https://m.edsoo.ru/
9 DKOJIOTHS COOOIIECTB. DKOJOTHUSCKHE 12 1 05 bubmuotexa [JOK

CUCTEMBI https://m.edsoo.ru/



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

10 buocdepa — rmobanbpHas skocucTeMa 6 1 0 bubnrorexa LIOK
https://m.edsoo.ru/

bubmuorexa [IOK
11 UenoBek 1 OKpyKaromas cpea 6 1 0 httos://m.edsoo.ru/

12 PesepBHoe Bpems 8 0 0

OBIIEE KOJIMYECTBO YACOB I1O
[NPOI'PAMME 102 10 [


https://m.edsoo.ru/
https://m.edsoo.ru/




HNOYPOYHOE IINIAHUPOBAHHUE
10 KIJACC

Ne

w/n Tema ypoka

buonorus kak KOMIIEKCHAS HayKa U KaK
9aCTb COBPEMCHHOI'O 06IJ_ICCTBa

2 Bxoanast koHTponbHast paboTa

Metoasl MOJIEKYJIIPHON U KIIETOYHOMU
6uonoruu. [IpakTnyeckas padora
«3yyeHne METONOB KIETOYHOMN
Ouosoruu (xpomatorpadus,
anekTpodopes, AuddhepeHIHATEHOS
uentpudyruposanue, [1L[P)»

JKuBble cucTeMBbl M UX CBOICTBA .
VYpoBHEBast OpraHu3anys KHUBbIX CUCTEM

HcTopust OTKphITUS U U3YYEHUS KIIETKH.
Knerounas teopus

6 XUMUYECKUI COCTAB KIIETKU

MI/IHCpaJ'II)HBIe BEIICCTBA KIICTKHU, UX
Ouosornyeckas poib

Opranudeckue BelecTBa KIeTKH —
oenku. JlabopartopHas pabora

KoanuecTBO 4acos

Bcero

KonTpoabHbIe
padoThbI

IIpakTH4eckue
padoThbI

0.5

0.5

JlaTa
U3y4yeHus

04.09.2023

05.09.2023

06.09.2023

08.09.2023

13.09.2023

15.09.2023

19.09.2023

20.09.2023

DJIeKTPOHHbIE
uudposBbie
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmoreka [IOK
https://m.edsoo.ru/

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

bu6mmoreka [IOK
https://m.edsoo.ru/

bu6nmorexa [IOK
https://m.edsoo.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/

bu6nuorexa LIOK
https://m.edsoo.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

10

11

12

13

14

15

16

17

18

19

«O0Hapy)xeHre OCJIKOB C ITOMOIIBIO
KaueCTBEHHBIX PEaKIIHi»

CaoiicTBa, KnaccupuKanyst U GyHKIUU
0enKoB

Opranuyeckue BeliecTBa KIeTKU —
YTJIEBOABI

Oprannyeckue BeIIeCcTBa KIETKH —
JUTAIBL

Hyxneunoseie kucnorsl. JIHK u PHK.
JlabopaTtopHas pabota «lccnenoBanue
HYKJICHHOBBIX KHCJIOT, BBIJICIICHHBIX U3
KJIETOK Pa3InYHBIX OPTaHU3MOBY»
Crpoenue u pyakiun ATO. Jlpyrue
nykieosuaTpudocharer (HTD)
CexBennpoBanue [IHK. Metonabt
T€HOMUKH, TPAHCKPUTITOMHKH,
MIPOTEOMHKHU

MeToabl CTpYKTYypHOI OHOIOTHI

Tunel knerok. [Ipokapuornueckas
KJIETKa

CtpoeHne 3yKapuoTHYECKOUN KIETKH.
[Ipaktuueckas padora «M3yuenue
CBOICTB KJIETOUHOI MeMOpaHbI»

[loBepXHOCTHBIN annapat KJIETKH

OpHoMeMOpaHHbIE OPraHOU bl KIETKH.

[paktuyeckas pabora «M3yuenue

0.5

0.5

0.5

22.09.2023

26.09.2023

27.09.2023

29.09.2023

03.10.2023

04.10.2023

06.10.2023

10.10.2023

11.10.2023

13.10.2023

17.10.2023

bu6nmoreka [IOK
https://m.edsoo.ru/

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

bub6mmoreka [JOK
https://m.edsoo.ru/

bubnuorexa LIOK
https://m.edsoo.ru/

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

bubnuorexa [IOK
https://m.edsoo.ru/

bubnunorexa LIOK
https://m.edsoo.ru/

but6mmoreka [JOK
https://m.edsoo.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/

bu6nuorexa LIOK
https://m.edsoo.ru/



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

20

21

22

23

24

25

26

ABYDKCHUSA HUTOINIa3MbI B paCTUTCIIBHBIX
KJIICTKax»

[TosmyaBTOHOMHBIE OpraHOU/IbI KJIETKHU:
MUTOXOH/APHUH, TUIacTH bl JlabopaTtopHas
pabota «VccnenoBanue miasmMoiansa u
JIeTIa3MOJIN3a B PACTUTEINIBHBIX KJIETKAX)

HememOpanHbie opraHoOH bl KIIETKH

Crpoenue u QyHKIUH S1pa

CpaBHHTENBbHAS XapaKTEPUCTHUKA KIETOK
sykapuot. JlabopaTopHas padora
«M3ydeHue cTpoeHHst KJIETOK Pa3InYHbIX
OpTraHU3MOB»

KOHTpoJsbHast pabora "Knetounoe
CTpPOEHHE OpPraHu3MoB"

AcCCUMWIAINS U JUCCUMUIISALINAS — JBE
CTOpOHBI MeTaboIM3Ma. THuIbl oOOMeHa
BemecTB. JlabopaTopHasi pabota
«M3ydeHne KaTaIuTU4ECKOM aKTUBHOCTHU
(dhepMeHTOB (Ha MpUMepe aMUIa3bl WIH
KaTamnasbl)»

DepMEeHTaTUBHBINA XapaKTep peakinil
KJICTOYHOTO MEeTaboIu3Ma.
JlaboparopHast pabota «/3yuenue
(hepMEHTATUBHOTO PACIIEIUICHUS
MEPOKCHIA BOJIOPO/Ia B PACTUTEIBHBIX U
KUBOTHBIX KJIETKaX»

0.5

0.5

0.5

18.10.2023

20.10.2023

24.10.2023

25.10.2023

26.10.2023

27.10.2023

07.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/

bubnuorexa [IOK
https://m.edsoo.ru/

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

bubmmoreka [JOK
https://m.edsoo.ru/

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

Bbubnuorexa LIOK
https://m.edsoo.ru/

bu6nmorexa [IOK
https://m.edsoo.ru/



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

27

28

29

30

31

32

33

34

35

36

37

38

benku-akTuBaTOPHI M OENKU-UHTUOUTOPHI

ABTOTpO(HBIN THII OOMEHA BEIIECTB

dorocunres

Xemocwunres. Jlaboparopras pabota

«CpaBHeHHE TIPOIECCOB (POTOCHHTE3A U

XCMOCHHTE3a»

AnHaspoOHbIe opraHu3Mbl. Bub
opoxenusi. JlabopatopHas pabora
«CpaBHEeHHE TIPOIIECCOB OPOKEHUS U
JIBIXQHUS

AnpoOHbIE OpraHU3MbI. DTaIbl
SHEpreTU4ecKoro ooMeHa

DHeprusi MeMOpPaHHOTO TPaIUEHTA
npoTtoHoB. Cunte3 AT®: pabota
npoToHHOU AT®-cuHTa3b1

Peakuuu MaTpUYIHOTO CUHTEC3a

Martpuusnsiii cunare3 JJHK

TpaHCKpUNIIUSI — MATPUYHBIA CHHTE3
PHK

TpaHcmanus u e€ sramnsl

KoaupoBanue amunokucior. Ponb
pubocom B OnocuHTe3e Oenka

0.5

08.11.2023

10.11.2023

14.11.2023

15.11.2023

17.11.2023

21.11.2023

22.11.2023

24.11.2023

19.12.2023

28.11.2023

29.11.2023

01.12.2023

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

bu6nmoreka [IOK
https://m.edsoo.ru/

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

bu6nuorexa LIOK
https://m.edsoo.ru/

bu6nmorexa [IOK
https://m.edsoo.ru/

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

bubnunorexa LIOK
https://m.edsoo.ru/

bu6nuorexa LIOK
https://m.edsoo.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/

bu6nuorexa LIOK
https://m.edsoo.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/

bu6nuorexa LIOK
https://m.edsoo.ru/



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

39

40

41

42

43

44

45

46

47

48

49

Opranu3anus reHomMa y mpoKapuoT 1
IYKapuoOT. MOJIEKYJISIPHBIE MEXaHU3MBI
SKCHPECCUH F'€HOB Y AYKAPHUOT.
KonTponbhas pabora "0oOMeH BelIecTB U
sHeprun"

HanorexHoiiornu B OMOJIOTHH U
MEIULIMHE

Bupycbl — BHEKJIETOUHBIE (POPMBI
KU3HU U O0JIUTaTHBIE TTapa3HThI.
[Ipaktuueckas padora «Co3ganue
MOJIETH BUPYCa»

BupycHble 3a060eBaHus yenoBexa,
XKHUBOTHBIX, PACTCHUN

JKU3HEHHBIN UK KIIETKA

Xpomocowmel. JTabopaTopHas pabora
«3ydyeHre XxpoMOCOM Ha TOTOBBIX
MUKpOIIpenapaTax»

I[eJ'ICHI/Ie KJICTKHU — MHUTO3

Tumel KJIETOK. KapI/IOKI/IHCS N MMTOKHUHEC3.

JlaGopaTopHas pabota «HaOmronenue
MHUTO32 B KJIETKaX KOHYMKA KOPEIIKa
Jyka (Ha TOTOBBIX MUKPOTIPEIapaTax)»

PCF}’HHHI/IX KU3HCHHOT'O IMKJIa KJIICTOK

OpraHI/I3M KaK €AMHOC IICJI0€C

0.5

0.5

0.5

05.12.2023

06.12.2023

13.12.2023

08.12.2023

12.12.2023

15.12.2023

20.12.2023

22.12.2023

26.12.2023

27.12.2023

09.01.2024

but6mmoreka [JOK
https://m.edsoo.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/

bu6nuorexa LIOK
https://m.edsoo.ru/

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

bubmmoreka [JOK
https://m.edsoo.ru/

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

bubnunorexa LIOK
https://m.edsoo.ru/

bu6nuorexa LIOK
https://m.edsoo.ru/

Bbubnuorexa LIOK
https://m.edsoo.ru/

bubmmoreka [JOK
https://m.edsoo.ru/

bubnuorexa LIOK
https://m.edsoo.ru/



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

50

51

52

53

54

55

56

57

58

59

60

61

62

Txanu pactenuid. JlabopaTopHas pabora
«M3ydeHne TKaHEN PACTEHUI

TKaHM )KUBOTHBIX U 4EJIOBEKA.
JlaGopatopHas pabota «/3y4yeHue
TKaHEH KUBOTHBIX»

Opranbl. CucTeMbl OPraHoB.
JlabopaTtopHast padota «3yuenue
OPTaHOB LIBETKOBOT'O PACTCHHS»

Omnopa Tena opraHu3mMoB

Z[BI/I)KCHI/IC OpraHnu3mMoB

[Intanne oprann3zMoB

IIuTanne MO3BOHOYHBIX JKHBOTHBIX.
[InmeBapurenpHas CUCTEMA YEIOBEKa

JIpIXaHue OpraHu3MoB

JlblxaHI/Ie IIO3BOHOYHBIX KUBOTHBIX U
YCJIOBCKA

TpaHcropT BeleCTB y OpraHu3MOB

KpoBeHocHast cuctemMa mo3BOHOYHBIX
JKUBOTHBIX U YCJIOBCKaA

Beigenenue y opranu3smMoB

3aH_II/ITa Y OpraHnu3mMoB

0.5

0.5

0.5

10.01.2024

12.01.2024

16.01.2024

17.01.2024

19.01.2024

23.01.2024

24.01.2024

26.01.2024

30.01.2024

31.01.2024

02.02.2024

06.02.2024

07.02.2024

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

bu6nunorexa LIOK
https://m.edsoo.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/

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

bu6nmorexa [IOK
https://m.edsoo.ru/

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/

bu6nuorexa LIOK
https://m.edsoo.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/

bu6nuorexa LIOK
https://m.edsoo.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/

bu6nuorexa LIOK
https://m.edsoo.ru/



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
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64

65

66

67

68

69

70

71

72

73

I/IMMYHHaSI CHUCTEMaA 4YCJIOBCKA

PazgpaxumocTs U peryisanus y
OpraHU3MOB

FYMOpaJ'IBHaH peryisinuda 1 SHAOKPpUHHAA
CHCTEMaA JKMBOTHBIX M YCJIOBCKA

@DopMbI pa3MHOKEHHUST OPTaHU3MOB

[TonoBoe pazmuoOx)eHue. Menos.

I'amerorenes. OOpa3zoBaHNe U pa3BUTHE
MOJIOBBIX KJIEeTOK. JlaboparopHas paboTa
«M3ydeHune cTpoeHHUsI MOJIOBBIX KIETOK
Ha FOTOBBIX MUKpOTIpEnapaTaxy

KonTponbhas pabora " Opranusm Kax
eauHoe 1enoe”

I/IHI[I/IBI/I,Z[yaJ'IBHOG pa3BUTHEC OPraHNU3MOB
— OHTOI'CHE3

3akagKa OpraHoB U TKaHEH U3
3ap01151me}31>1x JINCTKOB

PocT u pa3BuTHE )KUBOTHBIX.
JlabopaTopHas pabota «BrisiBieHue
MIPU3HAKOB CXOJICTBA 3apO/IbIIIEH
IIO3BOHOYHBIX KUBOTHBIX»

PasMHOXEHHME U pa3BUTHE PACTCHUM.
JlabopaTopHas pabora «CTpoeHHe
OpraHOB Pa3MHOKEHHUS BBICIIUX
pacTeHuin»

0.5

0.5

0.5

09.02.2024

13.02.2024

14.02.2024

16.02.2024

20.02.2024

21.02.2024

27.02.2024

28.02.2024

01.03.2024

05.03.2024

06.03.2024

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

bu6nmoreka [IOK
https://m.edsoo.ru/

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

bub6mmoreka [JOK
https://m.edsoo.ru/

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

bu6mmoreka [IOK
https://m.edsoo.ru/

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

bu6mmoreka [IOK
https://m.edsoo.ru/

bu6nuorexa LIOK
https://m.edsoo.ru/

Bbubnunorexa LIOK
https://m.edsoo.ru/

bubmnorexa [IOK
https://m.edsoo.ru/
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75

76

7

78

79

80

81

82

83

HCTOpI/Iﬂ CTaHOBJICHUA U Pa3BUTHUA
TCHCTUKH KaK HAYKH

OCHOBHbBIE TIOHSATHS U CUMBOJIBI
re"etuku. JlabopaTopHas pabora
«Jlpozoduia kak 00BEKT TeHETUIECKUX
HUCCIIEIOBAHUI

3aKOHOMEPHOCTH HACTIEAOBAHUS
MIpU3HAKOB. MoHOTrMOpUHOE
ckpemuBanue. [Ipaktuueckas pabota
"N3ydeHue pe3yabTaToB
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
npo3ohuisr”

[MuTonornyeckue OCHOBBI
MOHOTHOPHIHOTO CKPEIINBaHUS

AHanu3upyromee CKperBaHue.
HenosnHnoe nomuanpoBanue

JIurubpuiHoe CKperuBaHme.
[IpaxTrueckas pabora «3yuenue
pe3yiabTaTOB JUTHOPUIHOTO
CKpEIIUBaHUS Y APO30(PHIIBI

]_II/ITO.HOI‘I/I‘ICCKI/IG OCHOBBI ,[[I/IFI/IGPI/II[HOFO

CKpCIIMBaHUA
CHGHHGHHOG HacCJICAOBAHUC IIPU3HAKOB

XpOMOCOMHasI TEOpUs
HaCJIEJCTBEHHOCTH

I'eneruka mmomna

0.5

0.5

0.5

12.03.2024

13.03.2024

15.03.2024

19.03.2024

20.03.2024

22.03.2024

02.04.2024

03.04.2024

05.04.2024

09.04.2024

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

bu6mmoreka [IOK
https://m.edsoo.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/

bubnunorexa LIOK
https://m.edsoo.ru/

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

but6mmoreka [JOK
https://m.edsoo.ru/

Bbubnuorexa LIOK
https://m.edsoo.ru/

bubmmoreka [JOK
https://m.edsoo.ru/

bubnuorexa LIOK
https://m.edsoo.ru/
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85

86

87

88

89

90

91

92

93

I'enoTun kak 1ie10CTHAs cCUCTEeMa

I'eneTndecknii KOHTPOJIb Pa3BUTHUSA
paCTEeHUH, )KUBOTHBIX U YEIIOBEKA

KonTponbhas pabora " ['eHeTnka Hayka o
HACJIEACTBEHHOCTH U U3MEHYHUBOCTH".

H3MeHunBOCTH MTpU3HAKOB. BHibl
U3MEHUYUBOCTH

MonudukarronHas "3MEHIYUBOCTh

BapuanyoHHBIN psii 1 BApUALlMOHHAS
kpuBasi. JlabopaTopHas pabora
«MccnenoBanne 3aKOHOMEPHOCTEN
MOJU(PUKALIMOHHON U3MEHYUBOCTH.
[TocTpoeHre BapualluOHHOTO psifia U
BAPUALIMOHHON KPUBOM»

I'enoTunuyeckas U3MEHUNBOCTb.
KoMOuHaTHBHAsT N3MEHYHUBOCTE

MyTanuoHHas "3MEHYHUBOCTb.
[paktuyeckas padora «MyTarun y
po30¢uiIbl (Ha TOTOBBIX
MHKpOIpenaparax)»
3aKOHOMEPHOCTH MYTAaLlMOHHOTO

rpoiiecca. JMUTEHETHKA U STTUTEHOMHKA

I'eneruka uenoseka. [Ipaktuyeckas
pabota «CocTaBieHHEe U aHAIN3
POIOCIOBHOM»

0.5

0.5

0.5

10.04.2024

12.04.2024

16.04.2024

17.04.2024

19.04.2024

23.04.2024

24.04.2024

26.04.2024

30.04.2024

01.05.2024

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

bu6nmoreka [IOK
https://m.edsoo.ru/

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

bub6mmoreka [JOK
https://m.edsoo.ru/

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

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

bu6mmorexka [IOK
https://m.edsoo.ru/

bu6nmorexa [IOK
https://m.edsoo.ru/

bubnuorexa LIOK
https://m.edsoo.ru/

bu6nuorexa [IOK
https://m.edsoo.ru/
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95
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99

100

101

102

MeToapl MEAUITMHCKON I'E€HETUKH.
3HaueHne MEIULIMHCKON T€EHETUKHU B
MPEAOTBPAILECHUH U JICUCHUH
reHeTHUEeCKHUX 3a00JIeBaHM YeT0BEKA

OCHOBHBIE TIOHSATHUS CENEKITHH.
JlabopaTtopHas pabota «3y4ueHue
COPTOB KYJIBTYPHBIX PACTEHUI U NIOPOL
JOMAIITHUX KUBOTHBIX»

MeTobI ceneKIMOHHON padoTHI.
JlabopaTopHas pabota «3yyeHue
METOJIOB CEJICKIINU PACTCHU

JIOCTHKEHMSI CEJIEKLIMU PACTEHUM U
KHUBOTHBIX. [IpakTnueckas padora
«IIpuBuBKa pacteHu»

CoxpaHeHue, U3y4eHHe U UCIOIb30BaHHUE
TEHETUYECKUX PECYPCOB

OcHOBHBIE HaNpPaBIEHUS CHHTETUYECKOU
Oounoaorun

buorexHosorus kak Hayka ¥ OTpaciib
npousBozcTBa. [Ipaktuueckas pabora
«M3yuenue 00beKTOB OMOTEXHOIOTUI
XpOMOCOMHasl U T€HHAasl HHXXEHEPHUS.
MenuuuHcke OMOTEXHOIOTUH.
PezepBHnbiit ypok. [ToBTOpeHue,
000011IeHre, CUCTEMATH3AIINS 3HAHAHN

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102

0.5

0.5

0.5

13.5

03.05.2024

07.05.2024

08.05.2024

10.05.2024

14.05.2024

15.05.2024

17.05.2024

21.05.2024

24.05.2024

bubmuoreka [IOK
https://m.edsoo.ru/

bu6nuorexa LIOK
https://m.edsoo.ru/

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

bu6nuorexa LIOK
https://m.edsoo.ru/

bubnunorexa LIOK
https://m.edsoo.ru/

bub6mmoreka [JOK
https://m.edsoo.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/

bu6nuorexa LIOK
https://m.edsoo.ru/
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11 KJIACC

Ne
n/n

10

Tema ypoka

OomtonnonHas teopus Y. Jlapsuna

JIBM>KyIIME CUIIBI 3BOJIIOLMU BUIOB 110
Y. JapBuny

Boprba 3a cymectBoBanue,
€CTECTBEHHbIN U HCKYCCTBEHHBIN 0TOOP

DopMUPOBAHUE CUHTETUYECKON TEOPUHU
HBOJIOLINU

DTarbl 3BOJIIOIIMOHHOTO Mpoliecca:
MHUKPOIBOJIOIHUS U MaKPOIBOIIOLIUS
[onynsauust — 35eMeHTapHas €IMHULIA
HBOJIOLIUU

3aKOH reHeTH4YecKoro paBHoBecus [Ix.
Xapmau, B. Baitn6epra. JlabopaTopHas
pabota «BbIsiBIeHHE U3MEHYUBOCTH Y
oco0eil oTHOTO BUIa»

DnemeHTapHbIe (PaKTOPHI IBOIIOLUN

S¢dexr ocnoparens. dpdexr
OYTBUIOYHOTO TOPJIBILIKA

Murpauuu. M30s1uu momysisiimii:
reorpaduyeckasi, OnoIoruIecKas

KoanuyecTBo 4acoB

Bcero

KoHTpoibHbIe
padoTbI

IIpakTH4eckue
padoThbI

0.5

JlaTa
U3yYeHUS

05.09.2023

06.09.2023

08.09.2023

12.09.2023

13.09.2023

19.09.2023

20.09.2023

22.09.2023

26.09.2023

27.09.2023

DJIEeKTPOHHBIE
nu@posBbIe
o0pa3oBaTejibHbIE

pecypchbl

bu6nuorexa LIOK
https://m.edsoo.ru/

bubmmoreka [IOK
https://m.edsoo.ru/

bu6nuorexa LIOK
https://m.edsoo.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/

bubnunorexa LIOK
https://m.edsoo.ru/

bub6mmoreka [JOK
https://m.edsoo.ru/

bu6nuorexa LIOK
https://m.edsoo.ru/

bubmnorexa [IOK
https://m.edsoo.ru/

bu6nmorexa [IOK
https://m.edsoo.ru/

bubmnorexa [IOK
https://m.edsoo.ru/
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12

13

14

15

16

17

18

19

EcrectBennsiii 0oTO0p —
HaIpPaBISIOMMA (PaKTOP IBOTIOIHNH

[TonoBoit oTOOp

[Tprcnoco0IeHHOCTh OPraHM3MOB Kak
PE3yJIbTaT MHUKPOIBOJIFOIIUH.
Jlaboparopnast padota «/3y4yenue
apoMop(}030B ¥ HINOANATITAIIUH Y
pacTeHuil U )KUBOTHBIX)

[Tpumeps! mpucnocoOaeHu y
OpPTaHu3MOB: MOP(OJIOTHIECKHE,
¢dusnonornueckre, OMOXMMUIECKHE,
noseneHueckue. JlabopatopHas padora
«[IpucrocobneHust OpraHU3MOB U UX
OTHOCHUTEIIbHAS 1IeTIECO00PA3ZHOCTHY
Bupa, ero kpurepuu u CTpykTypa.
Jlaboparopuas pabota «CpaBHeHHE
BUIOB TI0 MOP(OJIOTHUECKOMY
KPUTEPHIO»

CrpykTypa BUaa

Bunoobpa3oBaHue Kak pe3ynbTaT
MUKPO3BOIIOIUI
CBs13b MUKPO?BOJIIOLIMH U

SIMUICMHUOJJIOT N

MaKPOBBOJ'II-OI_[I/ISI. ITaneoHTONOrHMYECKHE
MCTOJbI U3YUCHHA 3BOJIIOIMHU

0.5

0.5

0.5

29.09.2023

03.10.2023

04.10.2023

06.10.2023

10.10.2023

11.10.2023

13.10.2023

17.10.2023

18.10.2023

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

bu6nmoreka [IOK
https://m.edsoo.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/

bubmmoreka [IOK
https://m.edsoo.ru/

bu6mmoreka [[OK
https://m.edsoo.ru/

bu6nuorexa LIOK
https://m.edsoo.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/

bu6nuorexa [IOK
https://m.edsoo.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/
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20

21

22

23

24

25

26

27

28

29

30

31

buoreorpaduueckue MeTo bl U3y4eHUS
HBOJIIOLIUU

DOMOPHOIOTUYECKHUE U CPABHUTEIHHO-
Mopdororudeckre MeToIbl H3y4CHHS
HBOJIIOLIUU
MonekynsipHO-T€HETUYECKHE,
OMOXMMHYCCKHE U MATEMATHYECKUE
METO/bl U3YUYEHUS IBOJTIOIIUN

OO01mre 3aKOHOMEPHOCTH JBOJTFOIHH

AnanTuBHas paguanus.
HepaBHOMEPHOCTH TEMIIOB 3BOITIOLIMU

Hay4nble TUTIOTE3bI MPOUCXOKICHUS
JKU3HU Ha 3emie

JloHay4yHbIe pEICTaBICHHS O
3apOKICHUU KU3HU

OCHOBHBIE 3TaIbI HeOpFaHquCKOﬁ
SBOJIFOIINH

I'nnoTe3sr 3apPOKIACHUA ) KU3HHU

HauanpHble aTansl opraHnyeckoit
JBOIIOLUHU

HcTopus 3eMian 1 MeTobl €€ N3Y4YEHHUS.

JlabGoparopnas pabota «/3ydenue u
OIMCaHKE UCKOMAEMbIX OCTATKOB
JPEBHHUX OPTaHU3MOB)

DBONIOIUS DYKapHOT

0.5

20.10.2023

24.10.2023

25.10.2023

26.10.2023

08.11.2023

10.11.2023

14.11.2023

15.11.2023

17.11.2023

21.11.2023

22.11.2023

24.11.2023

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

bu6nunorexa LIOK
https://m.edsoo.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/

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

bu6nmorexa [IOK
https://m.edsoo.ru/

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/

bu6nuorexa LIOK
https://m.edsoo.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/

bu6nmorexa [IOK
https://m.edsoo.ru/

bu6nuorexa LIOK
https://m.edsoo.ru/
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33

34

35

36

37

38

39

40

41

42

OCHOBHbIE 3Tarbl BOJIOIUN
pactutenbHOro mupa. [Ipakrnueckas
pabora «3y4ueHne ocoOeHHOCTEH
CTPOCHUS PACTCHUMN Pa3HBIX OT/ICIOBY»

OCHOBHBIE 3TaIbl 3BOJFOIMU KUBOTHOTO
MHpa

3BOHIOIII/I$I JKNUBOTHBIX. HpaKTI/IIIGCKaFI
pabora «3y4uenue ocoOeHHOCTEH
CTPOCHUS TIO3BOHOYHBIX )KUBOTHBIX)

PazButue xu3Hu Ha 3eMJie 10 HpaM U
nepuojam

MaccoBble BBIMUPAHUS —
9KOJIOTMYECKHUE KPU3UCHI IIPOLLIOTO

CoBpeMEeHHbIN FKOJIOTHYECKUI KPU3HUC,
€ro 0COOEHHOCTH

CoBpeMeHHas cUCTEMa OPraHUYECKOro
IIPOLIOTO

OCHOBHBIE CUCTEMATUYECKNE IPYIIIbI
OpraHu3MoOB

AHTpOMNOJNIOrUsl — HayKa O YeJIOBEKe

PazBuTue npeacraBienuii o
MIPOMCXOXKICHUH YeTIOBEKa

MecTto uenoBeka B CUCTEME
opranmueckoro mupa. JlabopatopHas
pabota «/3yyeHune ocoOeHHOCTEH
CTPOCHUSI CKEJIETa YEIIOBEKA, CBA3aHHBIX
C TIPSIMOXOXKICHHEM)

0.5

0.5

0.5

28.11.2023

29.11.2023

01.12.2023

05.12.2023

06.12.2023

08.12.2023

12.12.2023

13.12.2023

15.12.2023

19.12.2023

20.12.2023

bubmuoreka [IOK
https://m.edsoo.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/

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

bu6nuorexa LIOK
https://m.edsoo.ru/

bubmmoreka [JOK
https://m.edsoo.ru/

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

bu6nmorexa [IOK
https://m.edsoo.ru/

bubnunorexa LIOK
https://m.edsoo.ru/

but6mmoreka [JOK
https://m.edsoo.ru/

Bbubnunorexa LIOK
https://m.edsoo.ru/

bu6nuorexa LIOK
https://m.edsoo.ru/
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46

47

48

49

50

51

52

53

54

I[BI/I)KYH_[I/IG CHJIbI aHTPOIIOT'CHE3a

CooTHOLIEHHE OMOTOTHUYECKUX U
COLIMATILHBIX (PAKTOPOB B AaHTPOIIOTECHE3E

OCHOBHBIE CTaIMM AHTPOTIOTEHE3a

ITaneoreneTnka u majeOreHOMHKA

DBOJIOIHSL COBPCMCHHOTI'O YCJIOBCKA

Yenoseueckue packl. [Ipaktnaeckas
pabota «M3ydyeHue 3KOIOruIeCcKIxX
ajlanTanuii 4eJoBeKa»

MexaucIuIImHapHbIE METOIbI
AHTPOIIOJIOTUHU

3apoKI€HUE U Pa3BUTHE IKOJIOTUU

Mertoapl skonoruu. JlabopatopHas
pabota «/3yyeHue MeTo10B
JKOJIOTUYECKUX MCCIIEI0BAHUI)

3HadeHNE YKOJOTHYSCKUX 3HAHUI JJIA
YCI0BCKa

Dkonorndyeckue GakTopsl

Abuotnueckue (axkropsl. CBeT Kak
sKojorndeckuii pakrop. JlabopaTopHas
pabota «BrisiBeHre npucnocoOaeHui
OPTaHU3MOB K BIIMSTHHIO CBETa»

0.5

0.5

0.5

22.12.2023

26.12.2023

27.12.2023

09.01.2024

10.01.2024

12.01.2024

16.01.2024

17.01.2024

19.01.2024

23.01.2024

24.01.2024

26.01.2024

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

bu6nmoreka [IOK
https://m.edsoo.ru/

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

bub6mmoreka [JOK
https://m.edsoo.ru/

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

bu6nuorexa LIOK
https://m.edsoo.ru/

bubnunorexa LIOK
https://m.edsoo.ru/

bu6mmoreka [JOK
https://m.edsoo.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/

bu6nuorexa LIOK
https://m.edsoo.ru/

bubmnorexa [IOK
https://m.edsoo.ru/
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59

60

61

62

63

Abuotnueckue dakTopsl. Temeparypa
KaK PKOJOTHYECKHUMA (PaKTop.
Jlaboparopnas pabota «BbisiBIeHHE
MPHUCTIOCOOTIEHUI OPraHU3MOB K
BIUSTHUIO TEMIIEPATyPhD»

Abuotnueckue dakTopsl. BiaxxHocTs
KaK 3KOJIOTHIECKUI (PaKxTop.
Jlaboparopnas pabota « AHATOMUYECKHE
0COOCHHOCTH PAaCTEHHI U3 PA3HBIX MECT
0OUTAHUA

Cpenpbl oOuTaHMs OPraHU3MOB

buonornueckue puTMbl

’Kuznennsle popMbI OpraHU3MOB

buotnyeckue dakTopsl

3HayeHne OMOTHYECKUX
B3aUMOJCHCTBUN IS CYIIECTBOBaHUS
OpPraHu3MOB B Cpejie 0OUTaHUS
DKOJIOTHYECKHE XapaKTePUCTUKU
HOMYJISAIH

OcCHOBHBIE MOKa3aTeNIN NOMYJISAIHNN:
YHUCJIEHHOCTb, INIOTHOCTh, BO3pAacTHAs U
10JIOBAsi CTPYKTypa

0.5

0.5

30.01.2024

31.01.2024

02.02.2024

06.02.2024

07.02.2024

09.02.2024

13.02.2024

14.02.2024

16.02.2024

bu6mmoreka [IOK
https://m.edsoo.ru/

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

bu6nuorexa LIOK
https://m.edsoo.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/

bubnunorexa LIOK
https://m.edsoo.ru/

bub6mmoreka [JOK
https://m.edsoo.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/

bubmuorexa [IOK
https://m.edsoo.ru/
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67

68

69

70

71

72

73

74

75

OcHOBHBIE MOKa3aTeNn NOMYJISALNN:
POXKIaeMOCThb, MPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPAllUU

DKoJoru4eckasi CTpyKTypa MOIMyJIsIIUU

JluHaMuKa NOMyJsIsIUU U €€ Peryisiuus

KpI/IBLIC pocCTa YNCJICHHOCTHU IOITYJIAINH.

KpI/IBLIe BBIDKMBAaHUA

OKoJoru4eckas HuIa BUAA.
JlaGopaTtopHnast pabota
«[Ipucnocodbnenus cemMsH pacTeHui K
paccesIeHUIO»

Bua xak cucrema nonyssanuin

3aKOHOMEPHOCTHU MOBEJICHUS U
MUTpaUil YKUBOTHBIX

Coo0111ecTBO OpraHu3MoB — OHOIICHO3

DKOoCHCTEeMa KaK OTKpLBITasd CUCTEMA

KpyroBopot BelecTB 1 MOTOK SHEPTUU B
HKOCUCTEME

OCHOBHBIE TTOKA3aTEIN YKOCHCTEMBI

DKOJIOTHYECKUE TUPAMUJIbI

0.5

20.02.2024

21.02.2024

27.02.2024

28.02.2024

01.03.2024

05.03.2024

06.03.2024

12.03.2024

13.03.2024

15.03.2024

19.03.2024

20.03.2024

but6mmoreka [JOK
https://m.edsoo.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/

bu6nuorexa LIOK
https://m.edsoo.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/

bu6nmorexa [IOK
https://m.edsoo.ru/

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

bu6nmorexa [IOK
https://m.edsoo.ru/

bubnunorexa LIOK
https://m.edsoo.ru/

but6mmoreka [JOK
https://m.edsoo.ru/

Bbubnunorexa LIOK
https://m.edsoo.ru/

bu6nmorexa [IOK
https://m.edsoo.ru/

bubmnorexa [IOK
https://m.edsoo.ru/
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77
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79

80

81

82

83

84

85

86

HN3meHeHus COO6H.ICCTB — CYKICCCUHn

[Tpupoanbie SKOCHCTEMBI. DKOCHCTEMBI
03€p U peK. DKOCUCTEMBI MOpEN U
OKEaHOB

[IpupoiHbIe SKOCUCTEMBI. DKOCUCTEMBI
TYHJAP, JIECOB, CTEIIEH, ITyCThIHb

AHTpOHOFeHHI)IC 9KOCHCTCMbI

Ypboskocucremsl. [IpakTudeckas
pabota «/3yyeHue u onucanue
ypOOIKOCUCTEMBD»

3aKOHOMEPHOCTH (OPMUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OpraHU3MOB
B DKOCHCTEMAaxX

MexaHu3Mbl BO3IEUCTBUSA 3arpsI3HEHUN
pa3HBIX TUIIOB Ha CYOOPraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJISLUOHHOM U
HSKOCUCTEMHOM YPOBHSIX

buocdepa — obmenanerapHas
obosouka 3emiu

Yuenue B. W. Bepuanckoro o 6uochepe

3aKOHOMEPHOCTH CYIIECTBOBAHUS
o6uochepsl

KpyroBopoTs BemmecTs u
OMOTCOXNMHUYECKHE IIUKIIBI

0.5

22.03.2024

02.04.2024

03.04.2024

05.04.2024

09.04.2024

10.04.2024

12.04.2024

16.04.2024

17.04.2024

19.04.2024

23.04.2024

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

bu6nunorexa LIOK
https://m.edsoo.ru/

bu6nuorexa LIOK
https://m.edsoo.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/

bu6nmoreka [IOK
https://m.edsoo.ru/

bu6mmorexka [IOK
https://m.edsoo.ru/

bu6nmorexa [IOK
https://m.edsoo.ru/

Bbubnuorexa LIOK
https://m.edsoo.ru/

bu6nmorexa [IOK
https://m.edsoo.ru/

bubmnorexa [IOK
https://m.edsoo.ru/
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92

93

94

95

96

97

98

99

3oHanbHOCTH OMOCchephl. OCHOBHBIE
OMOMBI CyIIN

YcTolunBocTh 61ochepsl

DKOJIOrM4eCcKre KPU3HUCHI U UX MPUYHHBI

BoszneiicTBue yenoseka Ha 6nochepy

AHTpOIIOr€HHOE BO3ECHCTBUE Ha
PaCTUTENBHBIN M )KUBOTHBIA MUP

OxpaHa npupoasl

OCHOBHEIE TIPUHIUIIBI YCTOI\/’I‘II/IBOFO
Pa3sBUTHA YCTIOBEUYCCTBA U ITPUPOIbL

ParponansHO€ IPUPOAOTIOIB30BAHUE U
COXpaHEeHHEe OMOJIOTHYECKOTO
pa3HooOpa3us 3emin

O06006menue 1mo Teme «MHUKPOIBOTIOIUS
U €€ pe3yNbTaTh»

O6o6menne o Teme «MaKpOIBOIIOIHS
U e€ pe3yJIbTaThI»

O6006menue o teme «IIpoucxoxnenne
Y pa3BUTHE KU3HU Ha 3eMiie»
O6o06menue no Teme «IIpoucxoxnenne
YeJI0BeKa — AaHTPOIIOT'eHE3»

O0600mieHue 110 TeMe «IKOIOTHS —
HayKa O B3aMMOOTHOIICHUSIX
OpPTaHU3MOBY

24.04.2024

26.04.2024

30.04.2024

01.05.2024

03.05.2024

07.05.2024

08.05.2024

10.05.2024

14.05.2024

15.05.2024

17.05.2024

21.05.2024

22.05.2024

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

bu6nmoreka [IOK
https://m.edsoo.ru/

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

bub6mmoreka [JOK
https://m.edsoo.ru/

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

bu6nmorexa [IOK
https://m.edsoo.ru/

bubmnorexa [IOK
https://m.edsoo.ru/

bubnuorexa [IOK
https://m.edsoo.ru/

Bbubnunorexa LIOK
https://m.edsoo.ru/

bub6mmoreka [JOK
https://m.edsoo.ru/

bu6nuorexa LIOK
https://m.edsoo.ru/

bubmmoreka [JOK
https://m.edsoo.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/
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O6006mmenue mo Teme «OpraHu3Mbl U

100
cpema oOuTaHUs

101 O606H.[CHI/I€VHO TeMe «IKOJIOTUSI BU/IOB
Y TIOTYJISLIA

102 O6061menue o teme «buochepa —

riio0ajJpHas YKOCUCTEMA)

OBIIEE KOJIMYECTBO YACOB ITO
[NPOTPAMME

102

10

7.5

24.05.2024

28.05.2024

29.05.2024

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

bu6nmoreka [IOK
https://m.edsoo.ru/

bubmuorexa [IOK
https://m.edsoo.ru/
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* buonorus, 10 xnace/ [Taceunnk B.B., Kamenckuit A.A., Pyonos A.M. u npyrue;
non penakiueit [laceunnka B.B., Akiinonepnoe obmiectBo «M31aTenbcTBO
«IIpocseuieHue»

* buonorus. O6mas 6uonorus, 10 knacc/ 3axapos B.b., MamonTos C.I"., Conun
H.W., 3axaposa E.T.; nox penakuueit 3axaposa B.b., O01iecTBo ¢ orpaHUueHHOM
0TBeTCTBEHHOCTHIO «JIPODA»; AkimonepHoe o61ecTBo «M3marenbeTBo
«IIpocBemenue

* bruonorus. O6mas 6uonorus, 11 xknacce/ 3axapos B.b., MamonTop C.I'., Conun
H.!., 3axaposa E.T.; nox penakuueit 3axaposa B.b., O01iecTBoO ¢ orpaHuueHHOU
0TBeTCTBEHHOCTHIO «JIPODA»; AkimmornepHoe o61ecTBo «M3marenbeTBo
«IIpocBemenne»

* buonorus, 11 knacc/ Aradonosa 1.b., Cusornazos B.1., ObmiecTBo ¢
OrpaHUYEHHON OTBETCTBEHHOCTHIO «/IPODA»; AkunoHepHOoe 001eCTBO
«M3parenscTBO «IIpocBenieHne»
buonorus. O6mas 6uonorus, 10 kimacce/ 3axapos B.b., MamonTtoB C.I'., ConuH
H.U., 3axaposa E.T.; nox penakmueit 3axaposa B.b., O6miecTBo ¢ orpaHudeHHON
OTBETCTBEHHOCTHIO «/[PODAY; AkiimoHepHoe 00111ecTBO «M31aTeNnbCTBO
«Ipocseuienue»

* buonorus. O6mas 6uosnorus, 11 knace/ 3axapos B.b., MamonTos C.I"., Conun

H.W., 3axaposa E.T.; nox penakuueit 3axaposa B.b., O0miecTBo ¢ orpaHuYeHHON



OTBETCTBEHHOCThIO «J[PODAY; AkimonepHoe o01ectBo «M3narenbcTro
«IIpocselieHue»

* buonorus, 11 knacc/ Aradponosa 1.b., Cusornazor B.1., O6mecTBo ¢

OrpaHUYEHHON OTBETCTBEHHOCTHIO «/I[PODA»; AknoHepHOe 001EeCTBO

«M3parenscTBO «IIpocBenienne»

METOANYECKUE MATEPUAJIBI 1JISA YUUTEJIA
buonorus 10 knace. YriyOnéHHbIN ypoBEeHb

Brnagumup BacunbeBuu Ilaceunuk. "JIunus xu3Hu"

buonorus. [loypounsie pazpadorku. 10-11 k. YriyOneHHbIH ypOBEHB
Astop(p1): [laceunnk B.B., lIBernos I'.I'., Edumosa T.M.

JIimang YMK: YMK "JIunwns xxu3an'. B. B. ITaceunuk, 10 k1.

VYuebnuk IIpoceemienne buosnorusd. 11 knacc. Yriyonennslit yposens OI1TY.

2022 rox, B. B. IlaceuHuk.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
MHTEPHET

infourok.ruymaterial.html?mid=16630 JlabopaTopHBIif MPAKTUKYM IO OUOJIOTHUH.
bubmnorexa IJOK

https://m.edsoo.ru/

http://www.edu.ru/



http://school-collection.edu.ru

http://fcior.edu.ru
www.bio.1september.ru - mns yaureneit "5 uny Ha ypok buomornn"
www.college.ru - pazagen "OTkpsiToro komiempka" no buonornn. YueOHuK,

moaenu, On-line TecThl, yUUTEITIO.

HHTepaKkTUBHBIC BUPTYyaJIbHBIC JJA00pAaTOPHBIC. ..
content.edsoo.ruylab/subject/6/
bu6mmoreka IJOK

https://m.edsoo.ru/






