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HOACHUTEJIbHAS 3AIINCKA

[Tporpamma no yueOHOMy mnpeametry "buonorus” (nmangee - OWoOOrus) Ha
YPOBHE cpeaHero o0miero oOpazoBaHus pazpadoTaHa Ha OCHOBE DeAepaabHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 oOpazoranuu B Poccuiickoii deneparmmny,
OI'OC COO, Konuenumu npenogaBaHus ydyeOHoro mnpenmera «buonmorus» wu
OCHOBHBIX TIOJIOKEHUH (eepalibHOI paboueii mporpaMMbl BOCIIUTAHUS.

YueOnplii npeamer «buonorusy yrayOnéHHoOro ypoBHst mzyueHus (10-—11
KJIACChI) SIBJIIETCS OTHUM M3 KOMIIOHEHTOB MpPeAMETHON oOmacth «EcTecTBEeHHO-
HayuHble npeaMeTey. CornmacHo mnonoxkeHusM DOI'OC COO npodunbHbie
y4eOHBIE TPEAMETHI, U3yYacMble HA YIIyOJIEHHOM YPOBHE, SIBJSIIOTCS CHOCOOOM
mupdepeHumanuu  0Oy4YEHUST HA YPOBHE CPEAHEro o0miero oOpa3oBaHus |
OPU3BaHBl O0ECTIEUNTh MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIMM, CPEIHUM
o0mmM, cpeHUM Npo(eCCUOHANBHBIM W BHICIIUM 00pazoBaHueM. B To ke Bpems
KOKIOBIA M3 3TUX YYEOHBIX MPEAMETOB JAODKEH OBbITh OPUEHTUPOBAH Ha
OPUOPUTETHOE PEIICHUE O0PA30BATEIbHBIX, BOCIUTATEIBHBIX M Pa3BHBAIOLIMX
3a1a4, CBS3aHHBIX C MNpoQopUeHTAUMEH OOyYarOIUXCs H CTUMYJIAPOBAHHEM
WHTEPECAa K KOHKPETHOW O0JIaCTM HAy4HOTO 3HAHMS, CBA3AHHOIO C OHMOJIOTHEH,
MEIULMHOM, SKOJIOTHEN, TICUXOJIOTUEN, CHOPTOM HMJIM BOCHHBIM JEJIOM.

[Iporpamma mo yuyeOHOMY mnpeaMmety "buosorus" maér mpeacTaBiaCHUE O
LHEJIA W 3aadax M3y4yeHHs y4yeOHoro mpeamera «buonorus» Ha yriayOnEHHOM
YPOBHE, ONpeaesseT 00s3arebHoe (MHBAPUAHTHOE) MPEAMETHOE COJEPI)KAHUE, €T0
CTPYKTYPUPOBAHME MO Ppa3AeiaaM MW TeMaM, PACHPEACIeHHE MO Kiaccam,
PEKOMEHIYET MOCJIECA0BATENbHOCTh M3YUYEHUS Y4YeOHOTrO Marepuaiga ¢ y4EToM
MEXMPEAMETHBIX W BHYTPHIIPEAMETHBIX CBS3CH, JOTMKKM y4eOHOro Mporecca,
BO3PACTHBIX OCOOCHHOCTEH oOy4varommxcs. B mporpamme mno Ouosioruu
peaTM30BaH MPUHIUI TPEEMCTBEHHOCTH C W3YYEHHEM OHMOJIOTMH HA YPOBHE
OCHOBHOro  of0miero  oOpa3zoBaHus, Omarojgaps 4YeMmMy MPOCMATPUBAECTCS
HANpPaBJICHHOCTh HA  MOCJIEAYIOUIEe Ppa3BUTHE  OWOJIOTMYECKUX  3HAHWH,
OPUEHTHPOBAHHBIX HA (POPMUPOBAHUE ECTECTBEHHO-HAYYHOIO MHUPOBO33PEHUS,
SKOJIOTHYECKOTO MBILUICHHS, MPEACTABICHUH O 3I0pOBOM 0O0pa3e >KW3HM, Ha
BOCIIUTAHUE OCPEKHOrO OTHOILICHUS K OKpY’Kawlleh npupoaHoi cpene. B
nporpamMme no OWOJIOTMM TAaKXKe MOKa3aHbl BO3MOKHOCTH YUYEOHOIrO MpeaMmeTa
«buonorusy B peaymmzamuu  TpeboBaHuit GI'OC COO kK MIAHEPYEMBIM
JUYHOCTHBIM, METANPEAMETHBIM W MPEAMETHBIM pe3yjbTaraMm OOydYeHUs W B
(OpMUPOBAaHWM OCHOBHBIX BHIOB Y4YcOHO-TIO3HABATENIBHOW  JEATEIBHOCTH
o0y4Yaronmxcsi M0 OCBOCHUIO COJACpXaHUs OMOJIOTMYECKOr0 00pa3oBaHUsl Ha
YPOBHE CPEAHETO 00IIEro 00pa30BaHMsl.

VYueOnslii npeamet «bronorusy Ha ypoBHE CPEeIHEro 00IIEro oOpa3oBaHus
3aBepmacT OuoJlorMyeckoe 00pa3oBaHME B IIKOJAE MW OPHEHTHPOBAH Ha



paciupeHrue W yriayOJIeHue 3HaHWK OOyYarOIIMXCS O YKUBOM MPUPOAE, OCHOBAX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTWMHM, SMOPUOSIOTMA W OWOJIOTMH PA3BHUTHS,
TCHETUKH, CEJICKIMH, OMOTEXHOIOTHH, SBOJIFOLIMOHHOTO YUYCHHS U SKOJIOTHH.

HNzyuenne yueOHOro mnpeamera «buonorus» Ha YrIyOJICHHOM YPOBHE
OPUEHTHPOBAHO HA TOJArOTOBKY OOYYANOIIUXCS K MOCHCAYIOMIEMY IOJIY4YCHHIO
Ouojornyeckoro  oOpa3oBaHMsi B By3aXx M OpraHu3alMsIX  CPEAHErO
npogeccnonanbHoro oopazoBanus. OCHOBY €0 COACPKAHHs COCTABIISIET CHCTEMA
OMOJIOTMYECKAX  3HAHWW, TMOJYYCHHbIX TMPU H3YYCHHH  OOYYarOUIMMUCS
COOTBETCTBYIOIIUX CUCTEMATHUYECKUX Pa3aciioB OMOJIOTUM HA YPOBHE OCHOBHOTO
obmero oOpazoBanus, B 10—11 kmaccax 3TW 3HaHMS MOJy4arOT pa3BuTHE. Tak,
paclupeHbl U yrayOneHbl OMOJOTMYECKHE 3HAHUST O PACTECHUSAX, >KMBOTHBIX,
rpudax, OaKkTepusx, OpPraHU3Me 4YeEJIOBEKa, OONIMX 3aKOHOMEPHOCTSX JKHU3HH,
JOTOJIHUTENBHO BKITFOUEHBI OMOJIOTMUYECKUE CBEACHUS MPUKIIAAHOTO U TOUCKOBOTO
XapakTepa, KOTOPbIE MOYKHO HCIOJb30BATh KAK OPUEHTHUPHI IS MOCIIEAYOLIErO
BbIOOpa mpodeccuu. Bo3molkHA Takke HMHTErpaiusi OMOJIOrMYECKUX 3HAHHWU C
COOTBETCTBYIOIIMMHU 3HAHHUSAMHU, MOJYYCHHBIMU OOYYAIOIMUMUCS TPHA H3YUYEHUH
(pU3MKH, XUMHHA, TeOrpaduu 1 MATEMATUKH.

CrpykTypa nporpaMmbl 1o y4yeOHOMYy mnpeamMery "buosorus" orpaxkaet
CUCTEMHO-YPOBHEBBIH M 3BOJIOUMOHHBIA MOAXOABl K W3YYCHHIO OWOJIOTHH.
CornacHO MM, M3Y4arOTCsl CBOHCTBA U 3aKOHOMEPHOCTH, XAPAKTEPHBIE ISl )KHBBIX
CUCTEM Pa3HOT0 YPOBHSI OPraHU3aliy, SBOJIOLUAN OPraHUYeCKOro MApa Ha 3eMIIE,
COXPaHEHUsT OHMOJIOrMYECKOro pasHooOpasus maHetel. Tak, B 10 knacce
W3YYAOTCST OCHOBBI MOJIEKYJISPHOM M KJIETOYHOH OWOJIOrHH, 3MOPUOJIOTUH W
OMOJIOTMHM Pa3BUTHUSL, TCHETUKU M CEICKUMM, OMOTEXHOJOTMM W CUHTETHUYECKOM
OMOJIOTMH, AKTYyaJIM3UPYOTCS 3HAHUS OO0ydaroumxcs Mo OOTaHWKE, 300JI0THH,
aHaromuu, (usnonoruu uenoreka. B 11 knacce M3y4aroTCsi 3BOJFOMMOHHOE
YYE€HHE, OCHOBBI SKOJIOTUU U YUeHHUE 0 Ouocdepe.

VYueOnpliik  npeamer  «buosorus»  npu3BaH  00ECHEYHTH  OCBOCHHE
00y4aroIMMHICs: OMOJIOTUYECKUX TEOPUI M 3aKOHOB, MICH, MPUHIUIIOB W MPABUJI,
JIS)KaIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUN O
CTPOCHHMH, MHOroO0pa3uM M OCOOCHHOCTSX KIIETKH, OpPraHW3Ma, MONyJsIuH,
OMOLEHO03a, SKOCUCTEMBI, O BBIIAOIIUXCS HAYYHBIX JOCTHXKCHHUSIX, COBPEMEHHBIX
UCCIICIOBAHUSIX B OMOJIOTHM, TPUKIIAIHBIX ACIEKTaX OMOJIOrMYECKUX 3HAHWM. J{7st
Pa3BUTHS W NOJACPKAHHUS HMHTepeca OOydYarommxcss K OMOJOTMM Hapsay co
3HAUUTENIBHBIM O0OBEMOM TEOPETUUYECKOTO MAaTepUalia B COAEPYKAHUM MPOTPAMMBI
no OWOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHCH CTAHOBJICHMS M PA3BUTHS
TOWM WM WHOW oO0nacTh OWOJIOTHHM, BKJIAJAOM OTECUECTBEHHBIX W 3apyOEKHBIX
YUEHBIX B PEIICHUE BAKHEHIINX OMOJIOTMYECKUX U SKOJOTUYECKUX TPOOIIEM.



Llens n3ydenus yueOHOro npeamera « bruonorus» Ha yriryOnéHHOM YPOBHE —
OBJIAJcHHE  OOYyYarOIMMHUCS  3HAHWUSMHU O  CTPYKTYPHO-(YHKIMOHAIBHOMN
OpPraHM3alliA >KUBBIX CHCTEM PAa3HOrO0 paHra M MNpUOOpPETEHUE YMEHWH
WCIOJB30BaTh 3TH 3HaHWs B (DOPMUPOBAHMM MHTEPECA K OMPEACIEHHONH 00IacTu
npo(hEeCCHOHATIBHONM JACITENBHOCTH, CBSI3aHHOW C OMONOTHEH, WM K BBIOOPY
y4eOHOr0 3aBeACHUS JIJIsl MPOIOJKEHUS OMOJIOrMYECKOro 00pa3oBaHusl.

JlocTwokeHME 1enM  M3y4deHust yueOHoro mnpeamera «buonorus» Ha
yrayOnéHHOM YPOBHE 00ECTIEUMBACTCS PEUICHUEM CIIEAYOMIMX 3a1a4:

OCBOCHHE O0yYArOIMMUCS CUCTEMbI OMOJOTUUYECKUX 3HAHWN. 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSX, KOHLUENUUAX, TUMOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MPABHJIAX, COCTABJISIFOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTHHY MUPA; O
CTPOEHUHU, MHOrooOpa3ud MU OCOOCHHOCTSAX OWOJOTHYECKUX CHCTEM (KJIETKA,
OpraHu3M, MONYJsALus, BU, OMOreoneHos3, onochepa); 0 BbIIAOIIUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIEOBAHUSIX B OUOJIOTUH,

O3HAKOMJICHME OOyYaromMXCs C METOJaMU TO3HAHHS YKUBOM TMPUPOIBI:
UCCIICIOBATEIbCKAMUA ~ METOJAMM  OMOJIOTMYECKMX HayK (MOJIEKYJIIPHOW W
KJIETOYHOW OHOJIOrMM, SMOPUOIIOTMM W OWOJIOTMM PA3BUTHUSl, TECHETHUKA U
CEJICKIIMM, OWOTEXHOJOTMM W CHHTETUYECKOW OWOJIOTMH, MAaJEOHTOJIOTHH,
JKOJIOTMH),  METOJAMH  CaMOCTOSTEJIBHOIO  MPOBEACHUS  OMOJIOTUYECKUX
UCCIICIOBAaHM B JlabopaTopui W B OpUpoac (HAOMIOACHHUE, W3MEPEHUE,
AKCIIEPUMEHT, MOJICJTMPOBAHUE ),

OBJIaZIcHHE  OOy4YarOIMUMUCS YMEHUSMH. CaMOCTOSATEIBHO  HAXOJWTH,
AQHAJIM3UPOBATh W HCIIOJIB30BATh OHMOJIOTHYECKYH0 MH(POPMALMIO; MOJIb30BATHCS
OMOJIOTMYECKOH TEPMHMHOJIOTMEH W CHMBOJIMKOW, YCTAHABIMBATH CBA3b MEXAY
pa3BUTHEM OHMOJOTMM M  COLMAIBHO-DKOHOMHUYECKAMH W 3KOJIOTMYECKAMHA
npobiieMaMu  YEIOBEUYECTBA;, OLEHUBATH MOCICACTBUS CBOCH NEATEIBHOCTH II0
OTHOUIEHUIO K OKPY’KAIOIICH NpUPOAHON cpeae, COOCTBEHHOMY 3J0POBBIO H
3I0POBBI0  OKPYXAKOUIMX JIFOACH, OOOCHOBBIBaTH M COOMIOJATh  MEpPHI
npo(UIaKTUKM MHPEKIMOHHBIX 3a00JIEBaHUi, MpaBWIa MOBEICHUS B MPUPOAC U
o0ecrnieueHrst 0€30MACHOCTA COOCTBEHHOW >KM3HEACATENBHOCTH B UPE3BBIYANHBIX
CUTyaluusiX TMPUPOAHOIO W  TEXHOTCHHOIO  XapakTepa, XapakTeph30BaTh
COBPEMEHHBIC HAYYHBIE OTKPBITUS B 001aCTH OMOJIOTHH,

pa3BUTHE Y O0YYArOUIMXCS WHTEIICKTYATbHBIX U TBOPYECKHAX CIIOCOOHOCTEH
B IMPOLECCE 3HAKOMCTBA C BBIJAIOMIMMHCS OTKPBITUSIMH W COBPEMEHHBIMHU
UCCIICIOBAHUSIMM B OWOJIOTHMHM, PEIIAEMBIMH €10 MpoOaeMamMH, METOI0JOTHER
OHMOJIOTHYECKOTO UCCIIEIOBAHMS, N POBECHUS AKCIEPUMEHTATTHHBIX
UCCJICIOBAHMA, PEICHUsI OMOJIOTMYECKUX 3a/1a4, MOACIMPOBAHUS OMOIOTHYECKUX
OOBEKTOB M MTPOLIECCOB,;



BOCIUTAHKUE Y 00YUYAIOMIUXCS [IEHHOCTHOTO OTHOUICHHUS K JKMBOM MPUPOJE B
LEJIOM U K OTJIEJIbHBIM €€ 00BEKTaM U SIBJICHUSM; (POPMUPOBAHUE IKOJOTHUECKOH,
ICHETUYECKOM TIpaMOTHOCTH, OOIIEH KYyJbTYphl TMOBEACHHUS B MPHUPOJE;
UHTETPAlUN €CTECTBEHHO-HAYYHBIX 3HAHUMH;

npuoOpeTeHrue  OOyYaIOUIMMHUCS  KOMIETEHTHOCTH B PallMOHAIBHOM
OPUPOAONOIL30BAHUM (COOIOCHUE MPaBW TMOBEACHUS B MPUPOJE, OXPaHbBI
BUJIOB, YKOCUCTEM, OMOC]EphI), COXpaHEHUH COOCTBEHHOTO 30POBbS U 310POBbS
OKpyXarwlux JroAcH (coOmoaeHuss Mep npoduiaktuka — 3a00JI€BaHUM,
obecrnieueHne O€30MAaCHOCTH KU3HEACITETbHOCTH B YPE3BBIYAMHBIX CUTYalUsIX
OPUPOAHOTO M TEXHOICHHOTO  XapakTepa) HA OCHOBE  MCHOJIb30BAHUS
OMOJIOTMYECKUX 3HAHUI U YMEHUI B IOBCETHEBHOM YKU3HU,

CO3/IaHME  YCIOBHMI Uil  OCO3HAHHOrO  BbIOOpa  OOYYarOIIMMUCS
WHIUBU Y AJIBHOM 00pazoBaTebHON TPaCKTOPHH, COCOOCTBYIOLIEH
NOCTEAYOWEMY MNPOPECCHOHATBHOMY CAaMOONPEIACIICHAID, B COOTBETCTBUM C
WHIMBU/Y ATbHBIMUA UHTEPECAMU U MOTPEOHOCTIMHU PETHOHA.

OO0wee 4nciao 4acoB, OTBEACHHBIX HA M3y4YeHUE OMOJIOTMH HA yriyOJICHHOM
YPOBHE CpeAHEro obmiero oopasoanus, cocrapiser 204 daca: B 10 kmacce — 102
yaca (3 4aca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEACHIO).

Ot60p opraHu3alMOHHBIX (OPM, METOJOB M CPEACTB OOydYeHUsT OMOJIOTHH
OCYILIECTBIISETCS C YYETOM CreUU(UKU €ro COAEpXKaHWUs W HAMPaBJICHHOCTH Ha
OPOAOJDKEHHE  OMOJIOTMYECKOro 00pa3oBaHMs B OpraHM3aLUsAX  CPEIHErO
NPO(ECCUOHATIEHOTO U BBICIIET0 0OPa30BaHUSI.

OO0s13aTENBHBIM YCIOBHEM MPH 00YyUEHUN OMONOTHH HA YTy OlEHHOM YPOBHE
SIBJISIETCSI MPOBEACHUE JIA0OPATOPHBIX M MpakTHUeckux pabot. Tawke ydacTtue
00y4arolmxcsi B BBIMOJIHEHUH MPOEKTHBIX U YUEOHO-MCCIIE0BATENbCKUX PadoT,
TEMaThKa KOTOPbIX ONPEHENSETCS  YUMTEEM HA OCHOBE  HMEIOLIUXCS
MaTepUAIbHO-TEXHUUECKUX PECYPCOB M MECTHBIX MPUPOHBIX YCIOBHIA.



COJAEPKAHUE OBYUYEHUA
10 KUIACC

CopneprkaHue nporpaMMsbl, BBIJEINEHHOE KYpCUBOM, HE BXOIUT B IMPOBEPKY
roCyIapCTBEHHON UTOroBol arrecrauuu (I’ MA).

Tema 1. buoJsiorust Kak HaykKa

CoBpeMeHHas OMOJIOTUsl — KOMIUIEKCHAs Hayka. Kparkas uctopus pa3BUTHs
Ouonorun.  buomornyeckue  Haykh WM M3yYaeMble  UMH  MPOOJIEMBI.
OYHIAMEHTAJIBHBIE, TPUKIAAHBIE M TOMCKOBBIE HAYYHBIE MCCICAOBAHUS B
OHMOJIOTHH.

3HaueHue OMOJIOruM B (POPMUPOBAHUU COBPEMEHHOMN €CTECTBEHHO-HAYYHOM
KaptuHbl mupa. [Ipodeccun, cBszanHbie ¢ OHOJOrMeH. 3HAYCHUE OMOJOTHH B
MPAKTUYECKON JEATEIBPHOCTH YEJIOBEKA: MEIMLMHE, CEIIbCKOM  XO3SIMCTBE,
MIPOMBILIEHHOCTH, OXPaHe MPUAPOJIBI.

JleMmoHCTpanun

[Toprpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapsuH,
VY. I'apseit, I'. Mennens, B. U. Bepuaackuii, U. 11. [1asnos, 1. U. Meunnkos, H.
H. Basunos, H. B. Tumogees-Pecorckuid, JIxx. Yotcon, @. Kpuk, /. K. benses.

Tabmuupl 1 cxembl: «CBs3b OMONOTMM C APYTMMU HaykamMm», «CHcTeMa
OMOJIOTMYECKUX HAYKY.

Tema 2. JKuBble cHCTEMbI U HX H3y4Y€HHUE

JKuble cucTeMBbl Kak mOpeaMeT u3yuyeHHs Ouonoruu. CBOHCTBA KMBBIX
CUCTEM. €IAMHCTBO XMMHYECKOTO COCTaBa, JUCKPETHOCTb M LEIOCTHOCTD,
CIIOKHOCTh M YNOPSAAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTH, CAMOOPraHM3aLus,
CaMOBOCIPOU3BEACHHE, PA3IPAKUMOCTD, U3MEHYABOCTh, POCT U PA3BUTHE.

YPOBHM OpraHM3aly SKABBIX CUCTEM. MOJIEKYJISIPHBIA, KJIE€TOYHBINM,
TKAHEBBIH, OPraHu3MEHHBIN, MOMYJIALIHOHHO-BUIOBOA, SKOCHUCTEMHBII
(OuoreoneHoTHYECKMIA), OnochepHbiit. [Iponecchl, MPOUCXOMAIIUE B KUBBIX
cucremMax. OCHOBHBIC TpPH3HAKK >KMBOrO. JKHW3Hb Kak (opma CylIeCTBOBAHUS
marepuu. Hayku, n3ydaroime »KMBbIE CUCTEMBI HA PA3HBIX YPOBHAX OPTaHU3ALUH.

H3yuenne xuBbIX cucteM. Metoasl Omonmornueckoil Hayku. HabGmroneHue,
WU3MEPEHHUE, SKCIIEPUMEHT, CUCTEMATH3ALMS, METaaHANK3. [ [OHATHE O 3aBUCUMON 1
HE3aBUCUMOW mnepemMeHHOW. [lmaHupoBaHue »sSkcnepuMmeHTta. lloctaHoBka U
npoBepka runore3. Hynepas runoresa. [loHsTHe BBIOOPKM M €€ TOCTOBEPHOCTb.
Pa3Opoc B Owmonornueckux pAaHHbIX. OICHKA JOCTOBEPHOCTH MOJTy4YECHHBIX
pe3ysbTaroB. [IpUYMHBI HMCKOKEHUS PE3YJbTATOB JKCnepuMmeHTa. lloHsATme
CTATUCTUYECKOrO TECTA.

JleMmoHCTpanun



Tabmuubel W cxembl: «OCHOBHBIE MPU3HAKHA >KU3HW», «brolornueckue
cuctemely, «CBOHCTBA IKMBOM Marepum», «YPOBHU OPraHU3aluu HKUBOM
npupoabl»y, «CTPOCHUE >KUBOTHOH KIETKW», «TKaHW >KMBOTHBIX», «CHCTEMBI
OPraHoOB YEJIOBEYECKOr0 OpraHu3may, «buoreonenos», «buocdepa», «MeTomabl
W3YYCHUS YKUBOU MPUPOIBDY.

O6opynoBanue:  jgabopatopHoe  OoOOpyJOBaHWUE IS  MPOBEACHHS
HAOFOICHU, N3MEPEHUI, SKCIIEPUMEHTOB.

IIpakTu4yeckass pabora «/MCnoNb30BaHUE PA3IMYHBIX METOJIOB IPH
W3YYCHUH KUBBIX CHCTEM.

Tema 3. buosiorust KJIeTKu

Knmetka — cTpykTypHO-QYHKIMOHAIBHAS €AMHMALA >KUBOro. KHcropus
oTKpbIThs KiieTkH. Pabotel P. ['yka, A. Jleenryka. Knerounas reopus (T. [1IBaHH,
M. Ilnetinen, P. Bupxo). OCHOBHBIE MOJIOKEHUS COBPEMEHHON KIIETOYHOM
TEOPHH.

MeTtoapl  MOJIGKYJSIPHOH M KJIETOYHOW  OMOJOTMM:  MHKPOCKOTMS,
xpomarorpadusi, 31eKTpoope3, METOA MEUCHBIX aroMoOB, JU(PPEPEHIHUATBEHOES
UEHTPU(PYyTHpPOBaHKWE, KYJIbTUBUPOBAHWE KIETOK. H3yuenue ¢huxcuposaniivix
Ki1emox. DJIEKTPOHHAs MUKpOCKonus. Kowugoxranrenas muxpockonus. Bumanvioe
(NMpudICU3HEHHOE) U3YYeHUe KIEeMOK.

JleMoHCTpanun

[Toprpetsr: P. I'yk, A. JleBenryk, T. [1Isann, M. lInekinen, P. Bupxos, K. M.
bap.

Tabnuupl 1 cxeMbl: «CBETOBOH MUKPOCKOI», « DJIEKTPOHHBIA MUKPOCKOID),
«Hctopust pa3BUTHS METOAOB MUKPOCKOTIHM.

OOopyoBaHKE: CBETOBOM MHKPOCKON, MHUKPOMNpPEnaparbl PacTUTEIbHBIX,
JKUBOTHBIX U OAKTEPUATBHBIX KIIETOK.

IIpakTnyeckass padora «M3ydeHHEe METOAOB KJIETOYHOH OWOJIOrHA
(xpomarorpadus, saekrpodope3, aupdepeHmanbHoe  UEHTPU(YTUPOBAHUE,
[TLIP)».

Tema 4. Xumu4eckasi OpraHu3anus KJICTKH

XAMHMUYECKUI COCTaB KIETKH. Makpo-, MUKPO- W YJBTPAMUKPOIIEMEHTHI.
Boma u €€ posb Kak pacTBOPUTENS, PEAreHTa, y4acTHUE B CTPYKTYpPUPOBAHUHU
KJIETKW, TEIUIOPEryJiiiui. MUHEPAIbHBIE BELICCTBA KJIETKH, UX OHMOJIOrMYECcKas
POk, POJIb KATHOHOB M AaHUOHOB B KJIETKE.

Opranvueckne BelIECTBA KIETKH. buomornueckue mnonumepel. benku.
AMUHOKHUCIIOTHBIA cocTaB OenkoB. CTPYKTYpbl OENKOBON MOJIEKybL. [lepBruuHas
CTpyKTypa Oeika, NenTHAHas CBs3b. BTOpWYHAs, TpEeTWYHAs, 4YETBEPTHYHAS
CTpykTypel.  Jlenarypaums. CpoiictBa OenkoB. Kiaccupukaums — OenkoB.
buonornueckne Qpynkumum 6enkoB. /lpuonsi.



YrieBoabl. MOHOCAXapuabl, AMCaXapyibl, OTUTOCAXapuIbl U IOJIACAXAPHUIBI.
OO0muii nnaH CTpoeHMssT W (PU3HKO-XMMHYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue QpyHKIMM YIIIEBOJOB.

Jlununel. I'mapopunsHo-rHaApo(doOHBIE cBOMcTBAa. Kitaccupukanms Tunuaos..
Tpurmanepunbl, (ochommnuasl, BOCKH, CTEpouabl. buonornueckue (HyHKUMU
munuoB. O0ume cBoKCTBa OMOJOrMYECKMX MEMOPAH — TEKYUYECTh, CTOCOOHOCTD K
CaMO3aMBIKaHHUIO, MOTYIIPOHUL[AEMOCTD.

Hyxnennosbie kucnotel. JJHK m PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotuasl. [Tpunnun komruiementapHoctd. [lpasuio Yapradgda. Ctpykrypa
JIHK — nBoitnas cniupanb. MecToHaxoxaeHue u ouonorndeckue gpynkmuun JTHK.
Bunesl PHK. ®yukuuu PHK B kiieTke.

Crpoenue mosiekynbl AT®. Makpospruyueckue CBsizu B MoJiekysne ATO.
buonornueckne pynknun ATO. BoccTaHOBIICHHBIE TEPEHOCUHUKH, X (PYHKIHAU B
KIneTke. /[pyeue myxieozuompugpochamer (HT®). Cexenmpoanue JIHK.
Memoow: eeromuxu, mpanckpunmoMuKy, NPOmMeoOMUuKu.

CtpyktypHas Ouonorus: OMOXMMHYECKAE U OMO(U3NUYECKUE HCCIEA0OBAHMUS
cocTaBa M MPOCTPAHCTBEHHOH CTPYKTYypbl OHOMOJIEKYN. Mooeruposanue
CMPYKMypwi U QYyHKYUti OUOMONEKYI U UX KOMNIeKco8. KomnvlomepHulii OusaiiH u
opeanuyeckuil curmes GUOMONIEKY]l U UX HENPUPOOHBIX AHALOCOG.

JleMoHCTpanun

[Toprpertsr: JI. [Tonwmnr, k. Yorcon, @. Kpuk, M. Yunkuuc, P. @pankiug,
@. Canrep, C. [Ipy3unep.

Juarpammel.  «PacripenenieHne  XUMHYECKMX JJIEMEHTOB B HEXKHMBOWM
npupoaey, «PacnpenencHne XuMUIECKUX SJIEMEHTOB B YKUBOU MIPUPOALY.

Tabmuupl n cxemsl: «llepuoanueckas Tabiuna XUMHUYECKAX DJIEMEHTOBY,
«CTpoeHne MOJEKyJbl BOABDY, «BemecTsa B COCTaBe OpraHu3MoBy, «CTpoeHue
MOJIEKYJIBl Oenka», «CTPYyKTypbl OCIKOBOH MOJNEKYJb», «CTPOCHHE MOJIEKYJ
yraeBoaoBy, «CTpoeHMEe MOJEKyN JIMNUI0B», «HyKIEHHOBBIE KHCIOTBIY,
«Ctpoenue MonekyJibl ATOy.

O00opy0BaHUE: XUMUUECKAS TOCYAa U 000Dy I0BAHKUE.

Jlaboparopnasi pabora «O0OHapykeHUE OCITKOB C MOMOIIBI0 KAUECTBEHHBIX
peaKuuiny.

JlaGopaTropuass  padora  «lMcciemoBaHWE — HYKIICMHOBBIX — KHCIIOT,
BBIJICTIEHHBIX M3 KJIETOK PA3JIMYHBIX OPraHU3MOBY.

Tema S. CTpoeHue u QyHKUHHU KJIETKH

Tunel KIETOK: DJYKapUOTHUYECKas M Ipokapuotuueckas. CTpyKTypHO-
(PYHKIMOHAIBHBIE 0O0OPA30BAHUS KIIETKH.



CtpoeHKe NpOKapuOTHYECKOM KeTku. KneTtouHas cTeHka OakTepuil 1 apxeil.
Oco0OeHHOCTH CTPOEHUSI TEeTEPOTPOPHONR M aABTOTPOPHONH MPOKAPUOTHUYECKUAX
KJIETOK. MeCTO M PoJib MPOKApUOT B OMOLIEHO3AX.

CrpoeHue " (YHKIIMOHUPOBAHHE 3YKapHOTHYECKOM KJIETKH.
[Inasmatnueckas MemOpana (Tuazmanemma). CTpykTypa IJIa3MaTUYECKON
MeMOpaHbl. TpaHCHOpPT BEIIECTB 4YEpPe3 IUIA3MATHUECKY0 MEMOpaHy: MacCHBHBIN
(mupdy3us, obneruénHas audp¢dy3us), aKTUBHBIA (NEPBUYHBIA W BTOPUYHBIN
akTuBHBIM TpaHcnopt). [lomynmponunaemocte MemOpanbl. PabGora HaTpwii-
KaJMEBOr0 Hacoca. DHIOLMTO3. MUHOLMTO3, (harouuTo3. Dx300uTo3. Kiertounas
cTeHka. CTPYKTypa ¥ PyHKLHMH KJIETOYHOIH CTEHKH PACTEHUH, TPHOOB.

[urommazma. [uto3omb. [lutockener. [[BrwkeHre nuTOIIIa3mMbl. OpraHon bl
KIeTKH. OpHOMEMOpaHHBIE OPraHOWMIbl KJIETKW. JHAOIUIA3MATHYECKAs CETh
(OIIC), annapar ['onpmku, TU30COMBI, UX CTPOCHHUE W (YHKIMH. B3auMOCBs3b
OJTHOMEMOPAHHBIX OPraHOMAOB KJIETKH. CTPOEHUE TPaHYJISIPHOTO PETUKYJIyMa.
Mexanusm nanpasnenus oenxos ¢ IIIC. CuHTE3 pacTBOPUMBIX OenkoB. CUHTE3
KJIETOUHBIX ~ MeMmOpaH. [mamkwii  (arpanHyJfisipHBI) — SHIOMIA3MATHYECKUI
petukynym. CekpetopHas pyHkius annapara ['onbmku. Mooupurayus benxos 8
annapame [ onvoocu. Copmuposka benxos 6 annapame 1onvodxcu. TpaHCTIOPT
BEIIECTB B KIIETKE. BakyoJn pacTUTENBHBIX KIIETOK. KitleTouHblii cok. Typrop.

[ToryaBTOHOMHBIE ~ OPraHoOMIbl  KJIETKM:  MUTOXOHJPHH,  IJIACTHJBI.
IIpoucxoocoenue mumoxonoputi u niacmuo. Cumbuoeenes (K.C. Mepeockosckuii,
JI. Mapeynuc). CtpoeHue m (QPyHKIMM MHUTOXOHAPWH W macTui. [lepBUYHEIE,
BTOPUYHBIE WM CIIOKHBIE  MJIACTHAbI  (POTOCMHTE3UPYIOIIMX  3YKAPHOT.
XITOPOIUTACTBI, XPOMOIIIACTHI, JIEUKOMNIACTHI BBICIIUX PACTEHHMA.

HememOpannbie opraHonael kneTkn CTpoeHue W (PyHKIUM HEMEMOpPaHHBIX
OpPraHouI0B KJIETKH. Pubocomsi. [Ipomesicymoynuvie Guramenmot.
MuxkpodunamenTel. Axmunoseie  muxpoguiamenmel.  MBIIICYHBIE — KIICTKH.
Axmunosvie komnonenmsi Hemwviuednvix xiemox. MukpoTpyOouku. KneTounsii
neHTp. CTpoeHHME W JBWKEHHE JKTYTMKOB M PECHUYEK. MUKpOTpyOOUKH
nuToriasmel.  LleHTpuons. benxu, accoyuuposamnnvie ¢ muxpoguiamenmamu u
muxpompybouxamu. Momopnuie benxu.

Snpo. Obonoyka sapa, XpOMaTHH, KapUOIJIa3Ma, SAPBIIIKH, X CTPOCHUE U
¢yHkuuu. SnepHeiii OenkoBblid MaTpukc. [IpOCTPaHCTBEHHOE PaCHOIOKEHHUE
XpoMOCOM B HHTep(Da3sHOM sape. yxpomamun u eemepoxpomamun. benku
XpOMaTHHA — THUCTOHBL /J[unamuka soepnoii obonouku 6 mumose. Hoepnwiil
Mpancnopm.

Kierounsie BxatoueHHs. CpaBHUTENbHAS XapPAKTEPUCTHKA KIIETOK 3YKapuoT
(pacTUTENBHOM, YKUBOTHOH, TPHOHOIA ).

JleMmoHCTpanun



[Toprpetsr: K.C. MepexkoBekuid, JI. Mapryiuc.

Tabmuupl 1 cxembl: «CTPOEHHE JYKAPUOTHYECKON KIEeTKM», «CTpoecHue
JKUBOTHOM  KJETKM», «CTpPOEHME  PACTUTENbHON  KIeTkw», «CTpoeHue
MUTOXOHIPUIW?, «A1po», « CTPOEHUE MPOKAPHOTUIYECCKON KIIETKHY .

OOopyoBaHKE: CBETOBOM MHKPOCKON, MHUKPOMNpPEnaparbl PacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOIPENaparsl OAKTEPUATBHBIX KIIETOK.

Jlabopatopnass pabora «/3yuyeHHME CTPOCHHsS KIETOK  Pa3JIMYHBIX
OPraHU3MOBY.

IIpakTnyeckas padora «3yuyeHue CBOWCTB KIETOYHOH MEMOPAHBIY.

JlabopaTopnas pabora «VccnenoBanume miazmMonuza M ACIUIA3MOJIM3A B
PACTUTENBHBIX KIIETKAX).

IlpakTuyeckass  pabora  «/3ydyeHwe  JOBMOKEHUS  LMTOIJIA3MBI B
PACTUTENBHBIX KIIETKAXY.

Tema 6. OOMeH BelIeCTB H NPEeBPALLCHUE JHEPIHH B KJIETKe

ACCUMUIISILIASL ¥ TMCCUMUIISLIAS — IBE€ CTOPOHBI MeTabonm3ma. Tunbel oOMeHa
BCIIECTB. aBTOTPO(QHBIA W reTepoTpOoHBIA. YdacThe KUCI0opoJa B OOMEHHBIX
npoueccax. OHEpreTudyeckoe olecnedeHue KIeTKh: mnpepauicHue ATD B
OoOMeHHBIX Tmpoueccax. DOEPMEHTATUBHBIM XapakTep peakuuid KIETOYHOrO
MeTabommu3ma. DEpMEHTHI, WX CTPOCHHE, CBOWCTBA W MEXAHW3M JCHCTBUSL.
Kodepmentsl. Otnnuns (GEpMEHTOB OT HEOPraHMYECKHX KaTamm3aropoB. benku-
AKTUBATOPbl M OCIKU-WHTHOWUTOPBL. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX
PEAKIMIA OT pa3IMYHBIX (PAKTOPOB.

[lepBuYHBI CHMHTE3 OpPraHMYECKUX BEHIECTB B KJIETKE. DOTOCHHTES.
Anoxcueennviti u okcuecenmwlil gpomocunmes 'y oaxmepuii. Ceemocobupaiowue
nueMenmel U NUCMeHmvl PeaKyuonHo20 yenmpd. Poab XJI0pomaacToB B MPoIEcce
(dotocunTeza. CBeToBas u TeMHoOBas gasbl. Qomoowvixanue, Cs., Cy. u CAM-munor
¢pomocunmesa. 1IlpoaykTUBHOCTE (POTOCHMHTE3a. BrusHue pa3nuuHbiX (PaxkTopoB
Ha CKOPOCTh (POTOCUHTE3a. 3HAUYCHUE (POTOCUHTESA.

XEeMOCHHTES. PaznooOpazue OpPraHu3MOB-XEMOCHHTETUKOB!
HUTpUPUUUPYIOIIME OaKTEpUH, KEJIEC300aKTEPUH, CEpPOOAKTEPUH, BOJOPOIHBIC
OakTepuu. 3HAYCHUE XEMOCUHTESA.

AHa»poOHBIE OpraHu3Mbl. Buabl OposkeHusi. [IpomykTel OpoKeHHS W WX
UCIOJb30BAHUE YETIOBEKOM. AHA3pOOHbIE MHKPOOPraHW3MbI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO3OYAUTENH OOJIC3HEH.

AspoOHBIE OpraHu3MBbI. Jransl DHEPreTUYECKOr0o oOMeHa.
[ToaroToBuTenbHbIN TaN. [ TMKONIN3 — OECKUCIOPOTHOE PACHIETIICHUE TITHOKO3BI.

Bbuonorndeckoe okuciaeHue, WK KIETOYHOE bIXaHue. POk MUTOXOHIPHIA B
npoueccax OMOIOrMYecKOro okucieHus. Llnknnueckne peakuuu. OKHCIUTEBHOE
docopunmupoBanue. uepeus memobpannozo cpaouenma npomonos. Cunmes



AT®D: paboma npomonnoii AT®-cunmaszer. IlpenmyiiecTBa a3poOHOTO MyTH
0OMEHa BEIIECTB nepes aHa3pOOHBIM. DP(PEKTUBHOCTH SJHEPrETHUECKOTO OOMEHA.

JleMmoHCTpanun

[Toprpetsr: [k, Ipuctim, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenwrapar, [1. Mutuen, I'. A. 3aBap3uH.

Tabmuubl U cxeMbl: «DOTOCUHTE3Y, « JHEPreTUUECKUii 0OMeH», « BHOCHHTE3
Oenka», «CTpoeHne PepMEHTa», K XEMOCHHTERY.

OOGopyaoBaHKE: CBETOBOH MUKPOCKOI, O0OOPYJOBaHHWE AJsl MPUTOTOBICHUS
NOCTOSTHHBIX M BPEMEHHBIX MUKPOITPENAPATOB.

JlaGopaTtopnass paGora «UM3ydeHue  KaTaIUTUUYECKOW  AKTHUBHOCTH
(hepMEHTOB (Ha MPUMEPE aMUJIa3bl UJTU KaTajaasbl)».

Jlaboparopnass paGora «U3ydyeHue (PEpMEHTATUBHOIO PACIICTIIICHUS
NEPOKCUIA BOJOPOA B PACTUTENBHBIX W YKUBOTHBIX KIIETKAX).

Jlaboparopnass paGora «CpaBHeHHME TpoueccoB  (POTOCHHTE3a U
XEMOCHUHTE3A.

Jlaboparopnasi padora «CpaBHEHHE MPOIIECCOB OPOYKCHUS U JIBIXAHUSD .

Tema 7. Hacineacrsennass uHopmanus u peajusanus eé B KIieTKe

Peakuyn marpuyHoro cuHte3a. [[pMHIMI KOMIUIEMEHTAPHOCTH B PEAKLUSIX
MaTPUYHOTO CUHTE3a. Peann3anus HacneACTBEHHON MHpopManuu. [ eHeTHUeCKnii
KOI, €ro cpoiicrBa. TpaHckpunuums — marpuyHelii cuHTe3 PHK. [lpuHOmns
TPAHCKPHUILMHU. KOMIUIEMEHTAPHOCTh, AHTHMAPALIENBHOCTh, ACUMMETPHYHOCTb.
Cospesanue mampuynvix PHK 6 sykapuomuueckoi kiemrke. Hexooupyrowue PHK.

Tpancasums u € sranel. Yuactre TpaHcnoptHeix PHK B OnocunTese Genka.
YcnoBust OuocuHTe3a Oenka. KomupoBanwe amMuHOKHCIOT. Pose pubocom B
OnocuHTE3€E OEnKa.

Coepemennvie npeocmasienus o cmpoenuu 2enos. OpraHu3anms reHomMa y
OPOKAPUOT M 3YKApPHOT. Perynsius akTMBHOCTH T€HOB y MPOKapHOT. ['mmoresa
onepoHa (. XKako6, XK. MaHo). Monexyisaprvie mexanusmvi SKCNPECCull 2eHo8 y
aykapuom. Poiv xpomamuna 6 pesyiayuu pabomut 2enos. Perynsuus 0OMEHHbBIX
IIPOLIECCOB B KJIETKE. KieTouHbli romeocras.

Bupycsl — HekeTouHbIE (POPMBI JKU3HHA M OOJMTaTHBIE Mapa3uThl. CTPOEHHE
IPOCTBIX M CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKusnenmviti yuxi
JIHK-cooepoicawyux  eupycos, PHK-cooepocawux eupycos, baxmepuoghazoas.
Obpamuas mpanckpunyus, pesepmasd, uHmeepasd.

Bupychbie 3a0oneBanns 4enoBeKka, skMBOTHBIX, pactenuii. CITHM]], COVID-
19, conrabHbIE U MEAUIIMHCKUE TTPOOJIEMBI.

buoungpopmamura: unmespayus u anaiuz oonvuiux maccugos («bigdatay)
CMPYKMYpPHBLX OUOSI02UYeCKUX OantbiX. Harnomexunoioeuu 6 buosoeuu u meouyune.
IIpoepammupyemvie pynxyuu deaxos. Cnocobwvi 00OCMABGKU JIEKAPCM.



JleMmoHCTpanun

[Toprpeter: H. K. Konsnos, /1. Y. UBaHOBCKHIA.

Tabmuubl U cxembl: «buocuHTe3 Oenkay, «['eHeTnueckuii Koa», «BUPyCh,
«bakrepuodarmy.

IpakTu4yeckas padora «Co3naHue MOJEIN BUPYCAy.

Tema 8. JKu3HeHHbII HHKJI KJIETKH

Knerounslii 1ukn, ero mnepuonabl W peryisuus. HMuTepdaza m MHTO3.
Oco0eHHOCTH TPOLECCOB, MPOTEeKaromMX B HHTepdasze. [1oAroToBKa KIETKH K
AeneHuto.  [IpecMHTETHYEeCKMit  (MIOCTMUTOTUYECKHI),  CUHTETHYECKUHA U
NOCTCUHTETHYECKHUNA (TPEMUTOTHYECKUH ) TEPUOIBI HHTEP(A3BI.

Marpuunbsii cuare3 JIHK — perumkanus. [lpuaounsr pervmmkanun JIHK:
KOMIUIEMEHTAPHOCTD,  MOJYKOHCEPBATUBHBIN  CHHTE3, AHTUNAPALIEIBHOCTS.
Mexanusm pennmkanmu JTHK. Xpomocomel. Ctpoenue xpomocoM. Ternomepsl u

TEIOMEpa3a. XPOMOCOMHBI HAOOp KIETKM — KapuoTHI. JIMTUIOWJHBIA W
rariouHblA  HAOOPBl  XPOMOCOM. ['OMOJIOTMYHBIE XPOMOCOMBI.  [loJIOBBIE
XPOMOCOMBI.

Henenue knetkn — MuTo3. CTaiud MUTO3a W TPOUCXOJAIIME B HUX

nporecchl. Tunbsl MuTo3a. KapuoknHe3 U LIUTOKMHE3. BUOIOTMYECKOE 3HAYECHUE
MHUTO3A.

Peryisius MHATOTHYECKOrO LMKIIA KIETKUA. [Iporpammupyemas KieToudHas
rudenb — anonTo3.

Kinerounoe sapo, XpomMocombl, (YHKOMOHAJIbHAs TEHOMMKA. Mexanusmu
nponugepayuu, ouggepenyuposku, cmapenusi u eubenu riemox. «l{ugposas
K1emray — OuouHpopmamuyeckue Mooeau PyHKYUuOHUPOBAHUs KI1emKu.

JleMoHCTpanun

Tabmuubl ¥ cxembl: «OKW3HEHHBIA TUKIT KIETKW», «Mutosy, «CTpocHue
xpomocomy, «Pemmmkanus JTHK.

OOopyoBaHKE: CBETOBOM MUKPOCKOIL, MUKponpenaparsl: « MHTO3 B KJIETKax
KOPELIKA JIYKQ).

JlaGopaTropnass  pabGora  «M3yyeHme  XpoMOCOM  HAa  TOTOBBIX
MUKpOITpenaparax.

JlaboparopHasi padora «HabmroaeHE MUTO3a B KJIETKAX KOHYAKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOTIPENapaTax)y.

Tema 9. CTpoeHue u QyHKIMH OPraHu3MoOB

buonoruueckoe pazHooOpazue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHHMAJIbHBIE, MHOTOKJIETOYHBIE OPraHU3MBI.

OcoOeHHOCTH ~ CTPOCHHMST W JKA3HEACATENBHOCTH  OJHOKIJIETOYHBIX
OpraHm3MoB. bakTepuu, apxew, OJHOKJIETOYHBIC TPUOBI, OJHOKJIETOYHBIE
BOJOPOCIIU, APYTUE MPOTUCTHL. KOJTOHUAIBHBIE OPraHU3MBI.



B3aumocBA3b 4acTeil MHOTIOKJIETOYHOIO OpraHu3ma. TKaHu, OpraHbl H
cUCTEMBI OpranoB. Opranu3m Kak eIMHOE 1enoe. ['omeocras.

Tkanm pacreHuid. THmbl pacTUTENBHBIX TKaHEH: 0Opa3oBaTelibHAs,
NOKPOBHAsA, MPOBOJSALIAS, OCHOBHAs, MexaHudeckas. OCOOEHHOCTH CTPOEHMS,
(YHKIMIA 1 pacmonoKeHHs TKAHEH B OpraHax PacTCHUH.

TKaH! >KMUBOTHBIX M Ye€JIOBEKA. THIBI >KUBOTHBIX TKAHEN: JMUTEIUATIbHAS,
COCIMHUTENbHAS, MbIlICYHas, HEpBHAs. OCOOEHHOCTM CTPOCHWs, (PYHKUMNA U
PacIoJIOXKEHHS TKAHENW B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHbIE M T'€HEPATHBHBIE OpraHbl pacteHuii. OprasHel H
CUCTEMBI OPraHOB )XMBOTHBIX U YenoBeKa. DYHKIUK OPraHOB U CUCTEM OPraHoOB.

Omnopa Tena opranm3moB. Kapkac pacrenumii. CKeJNEThl OJHOKICTOYHBIX W
MHOTOKJIETOYHBIX >KMBOTHBIX. Hapy>kHblii M BHYTpeHHMH ckener. CTPOCHHE H
TANBI COCIMHEHUS KOCTEN.

JIBW)KEHHE  OpraHu3MoB.  [IBIDKEHHE  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KITYTUKOBOE, PECHUYHOE. J[BM)KEHHWE MHOTOKIIETOUHBIX PACTEHUI:
TPONU3MBl M HACTHH. JIBIOKEHHE MHOIOKJIECTOYHBIX J>KMBOTHBIX W YEJIOBEKA!
MbleyHas cucrema. Peduieke. CkeneTHble MBIIILBI M X padoTa.

Iluranne opranu3moB. lloryiomeHue BOJBI, YIVIEKHCIIONO rasa H
MHHEPAIBHBIX BEIIECTB pacTeHUsMH. [luTaHue >KMBOTHBIX. BHYTpPUNOIOCTHOE U
BHYTPHUKJIETOYHOE MNHILEBAPECHUE. [IMTaHME TO3BOHOYHBIX >KMBOTHBIX. OTHEINBI
[ULIEBAPUATENIBHOIO TpakTa. [lumeBapuTenbHble OKene3bl. [lnieBapurenpHas
CUCTEMA YETIOBEKA.

JIbixanue opraHu3MoB. JIpixanue pacteHuil. Jpixanue skuBoTHBIX. b dy3us
razoB 4epe3 MOBEPXHOCTh KIIETKU. KoykHOE ApIxaHue. JlpIXxarenbHas MOBEPXHOCTb.
KabepHoe u nérounoe npixaHue. J[pIxaHue NO3BOHOYHBIX KMBOTHBIX M YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIIO)KHEHME CTPOEHUS JIETKMX TMO3BOHOYHBIX YKUBOTHBIX.
JlpIxarenbHas cHUcTeMa YeinoBeKa. MeXaHW3M BEHTWIALMM JETKUX Y NTUL] U
MJICKOTTMTAOMMX. Perynsuus apixanus. JprxarenbHble 00 bEMBIL

TpaHcnopTr BEIIECTB Y OpPraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI PACTEHU.
TpaHcnopr BEIIECTB Yy O>KUBOTHBIX. KpoOBeHOCHas cucrtemMa W €€ Oprassl.
KpoBeHOoCHass cuctemMa TMO3BOHOYHBIX SKMBOTHBIX M 4enoseka. Cepaue,
KPOBEHOCHBIE COCYbI M KpoBb. Kpyru kpoBooOpalieHus. OBOIOLMOHHBIE
YCIIO)KHEHUSI CTPOCHUSI KPOBEHOCHOM CHUCTEMBI MO3BOHOYHBIX >KMBOTHBIX. PaboTa
cepaua u e€ perysuus.

Beigenenne 'y opraHu3moB. BeiaeiieHue y pacteHuil. BeigeneHue y
JKUBOTHBIX. CoKparurenbHble Bakyonu. Opransl BblacneHus. DuibTpanus,
ceKpelrsi 1 00paTHOE BCACHIBAHME KaK MEXAHHM3MBbI PaOOTHl OPraHOB BBIACTICHUSI.
CBs13b TIOJIOCTH TENA ¢ KPOBEHOCHOM M BBIIEIUTENBHON cUCTEMaMu. Belaenenue y



NO3BOHOYHBIX >KMBOTHBIX M 4esioBeka. [loukn. CTpoeHue v QPyHKIHOHMPOBAHUE
HedpoHa. OOpa3oBaHUE MOYM Y YETIOBEKA.

JammTa y OPraHu3MOB. 3alliTa y OJHOKIIETOYHBIX OPraHu3mMoB. CIOpPHI
OakTepuii W TUCTBI MPOCTCHIIMX. 3allMTa Y MHOTOKJIETOYHBIX PACTEHUM.
Kyrtukyna. Cpeacrsa nacCUBHON M XUMHYECKON 3aIUThl. DUTOHLIUABI.

3aimmra y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKPOBBI M MX NPOM3BOJHBIE.
3ammra opraHu3ma oT OosesHei. UMMyHHas cuctema 4enoBeka. KieTouHblit u
rYMOpPaJIbHBIA MMMYHUTET. BpOXKAEHHBIA W TPUOOPETEHHBIN crieuuPpuUuecKuit
UMMYHUTET. Teopusi KIIOHANBHO-CEIEKTUBHOrO uMmMyHuteta (I1. Opnux, ©. M.
Bepuer, C. Tonerasa). BocmammurenbHble OTBETHI OPraHu3MOB. POk BPOKAEHHOTO
UMMYHHTETA B PA3BUTHH CHCTEMHBIX 3a00JI€BAHUI.

Paznpaxxumocts ¥ peryyisaius 'y OpraHusMmoB. PaszapaxumMocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3apakuMocTe H  peryisauus  y
pacTeHuii. POCTOBBIE BEILIECTBA U UX 3HAYCHHUE.

HepBras cucrema u pedrexkTtopHas peryiasuusi y >KMBOTHBIX. HepBHas
CUCTEMA U €€ OTAENBI. DBOJIIOUMOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM CUCTEMBI
y KMBOTHBIX. OTAENBI TOJIOBHOTO MO3ra MO3BOHOYHBIX XMBOTHBIX. Peduekc u
pedekTopHas 1yra. be3yClIOBHBIE U YCIOBHBIE PEDIEKCHI.

I'ymMopanbHas peryiasauus U SHAOKPHHHAs CUCTEMA >KUBOTHBIX U YEJIOBEKA.
JKene3pl DOHIOKPUHHOM CHUCTEMBI M WX TOPMOHBL. JlefCTBHE TOPMOHOB.
B3aumMocBsi3b HEPBHOM W S3HIOOKPUHHON cucteMm. [mnoramamo-runodusapHas
cucrema.

JleMoHCTpanun

IToprpet: K. I1. I1aBinos.

Tabmuupl 1 cxembl: «OMHOKIETOUYHBIE BOAOPOCIN», «MHOTOKIETOUYHBIE
Bogopocimy, «bakrepuny, «lIpocreiimmey, «OpraHbl LIBETKOBBIX PaCTEHUNRY,
«CuCTeEMBl  OPraHoB  MO3BOHOYHBIX JKMBOTHBIX», «BHYTpPEHHEE CTPOCHHE
HaceKoMbIX», «TkaHu pacreHuiy, «KopHeBeie cuctembly, «CTpoeHUe cTeliisy,
«CTpOoeHHE JHMCTOBOM IUIACTUHKWY, «TKaHW >KUBOTHBIX», «CKENET YETOBEKAY,
«ITmmesapurensHas cucrema», «KpoBeHOCHass cucrema», «/lpixarenbHas
CUCTEMAY, «HepBHas  cucremay, «Koxay, «MpIlIeyHass ~ CHCTEMAY,
«BplaenmurenbHas CHCTEMa», «OHIOKPUHHAA CHUCTEMA», «CTPOCHUE MBILILBDY,
«HUmmynurery,  «KumeuHonosmoctHele»y,  «CxemMa  TUTaHUS  PACTCHHIDY,
«KpOBEHOCHBIE CUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpOCHHME THIPBDY,
«CTtpoeHue maHapum», «BHYTpEeHHEE CTPOCHHME NOKIEBOIO 4depss», «HepsHas
cucrema  peid», «HepBHas cucrema narymkw», «HepBHas — cucrema
npecMmblkarommxes»,  «HepsHag  cucrema  nTuny,  «HepBHag — cuctema
MJIEKOTTHTAIMX)», «HepBHAs cucreMa 4enoBekay, «Pedekcy.



OOopyoBaHKE: CBETOBOW MHMKPOCKOI, MHKPONpPENapaTsl OJHOKIETOYHBIX
OPraHM3MOB, MHKPONpEMapaTsl TKAHEH, pPAKOBHHBI MOJIIOCKOB, KOJUICKIUH
HACEKOMBIX, WIJIOKOYKUX, YKUBbIC JK3EMIUIIPbl KOMHATHBIX PACTEHU, repOapuu
pPacTeHW pa3HbIX OTAECIOB, BJIAKHBIC TMPENaparbl >KUBOTHBIX, CKEIETHI
NO3BOHOYHBIX, KOJUIEKIIMM O€CIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJOBEKA,
000pyIOBAaHUE AJIs1 AEMOHCTPALMK TOYBEHHOTO W BO3IYIIIHOTO MUTAHUS PACTCHUH,
PACIIEIUICHUs KpaxMalia i OEJIKOB oA ACHCTBUEM (DEPMEHTOB, 0O0OPYAOBAHUE AJIsI
JEMOHCTPALMN OMBITOB MO M3MEPECHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma
JBIXATEIbHBIX ABM>KCHUH, MOJEIIN TOJOBHOTO MO3Ta PA3JIMYHBIX )KUBOTHBIX.

JlaGopaTopHuasi padora «3yucHHE TKAHCH PACTCHHIY .

JlaboparopHast padora «3y4eHue TKaHEH YKUBOTHBIX) .

JlaGopaTopHnasi padora «/3y4cHHE OPraHOB IIBETKOBOI'O PACTCHHSY.

Tema 10. Pa3mHoKeHHe U pa3BUTHE OPraHU3MOB

DopMBI PA3MHOXKEHHUS OPraHu3MOB. Oecroyioe (BKIIKOYAsh BEr€TAaTUBHOE) U
nojoBoe. Buasl  Oecrnonoro  pa3MHOXKEHHWS.  MMOYKOBAHWE,  CHOPYJISALMS,
(parmeHTaLMs, KITOHHPOBAHHUE.

[Tonosoe pasmHokeHUE. [1ONOBBIE KIIETKM, WM rametel. Meio3. Craaun
Mmeitos3a. [losenenne xpoMocoMm B Meito3e. KpoccuHroBep. buonornyeckuit CMbICI
M€03a W TOJOBOro mporecca. MeWo3 U ero Mecto B JKU3HCHHOM LIMKIIE
OPraHHU3MOB.

[IpenzapoapiieBoe pasButTHe. ['ameroreHes y >KUBOTHBIX. [10JIOBBIE JKENE3HL.
OOpa3zoBaHuE M pa3BUTHE MOJIOBBIX KJIETOK. CiepMaroreHe3 u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHNE W SMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CHocCOOBI
OIJIOJOTBOPEHMS: HAPYKHOE, BHyTpeHHeeE. [[apTeHorenes.

WHauBuayanbHOE Pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOIOrUs — HayKa
O Pa3BUTHH OPraHU3MOB. Mopghoeeres — oona uz enashvix npoobiem s5mOpUoIocUU.
Konyenyua mopgoeernos u mooenu mopgocenesa. Craguu  3MOpPHOreHE3a
JKUBOTHBIX (Ha mpuMmepe Jirymku). JpoOnenme. Tumbl  npoOneHws.
Jlemepymunuposannoe u HeoepmuHuposarHoe OpobOnenue. buacmyna, munvl
onacmyn. OCOOEHHOCTH APOOJICHUS MJICKONMUTAIOMX. 3apOJbIIIEBbIE JIMCTKH
(racTpyJisinms ). 3aKJIaJKa OPraHOB U TKAHEH W3 3apOABIIIECBBIX TUCTKOB. B3anMHoe
BIMSHUE 4YaCTe Pa3BHBAIOLICTOCS 3apojbllia (3MOPHOHAIBHAS WHIYKIMSA).
3akagka TUIaHA CTPOCHHMS YKMBOTHOIO KAk  PE3YyJIbTaT HMEPApPXUUYCCKHUX
B3aMMOJCHCTBHI TeHOB. BiusHue Ha SMOPHOHAIBHOE Pa3BUTHE Pa3IMYHBIX
(haKTOPOB OKPY>KArOUICH CPEIBI.

Poct u pazButne >kuMBOTHBIX. [locTamOpuoHanbHblii mepuon. Ilpsmoe wu
HenpsaMoe pa3BuTtHe. Pasputne ¢ wmetamopdo3oM y OECHO3BOHOYHBIX W
NO3BOHOYHBIX >KMBOTHBIX. BHOIOrMYECKOE 3HAYECHHWE MPSMOT0 M HEMPSAMOro



pPa3BUTHsI, UX PACIPOCTPAHEHUE B MPUPOJE. THIBI POCTA >KUBOTHBIX. DaKTOPHI
PEryJISILUU POCTA KUBOTHBIX M YeJIOBEeKA. CTaiuy NOCTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4€noBeKa. [leprnoabl OHTOreHe3a yenoseka. CTapeHue u CMEPTh Kak
OHOJIOrMYECKHE TPOLIECCHI.

PazmHokeHMe W pasButhe pacteHuid. [ametodut m cnopodut. Meho3 B
JKU3HECHHOM  [MKJIE€ pacTeHuwil. (OOpa3oBaHue cmop B Mpoiecce Mekhosa.
l'amerorene3 y pacreHuid. OIUIOOOTBOPEHME M PAa3BUTHE  PACTUTEIIBHBIX
OpraHu3MoB. J[BOMHOE OMIOJOTBOPEHKE Y LBETKOBBIX pacTeHuil. OOpa3oBaHueE U
Pa3BUTHE CEMEHH.

MexaHu3MBI PETYJISIUU OHTOTEHE3A Y PACTEHUI U )KUBOTHBIX.

JleMmoHCTpanun

[Toprpetsr: C. I'. Hapammn, X. [IIneman.

Tabmuubl 1 cxembl: «BereraruBHoe pasMHOXKEHUEY, «Tumbl OECnosoro
Pa3MHOXKEHUSY, «Pa3MHOXXEHME XIITAMUAOMOHAIBD, «Pa3sMHOXKEHUE DBITICHBDY,
«Pa3zmHOXKeHUE THAPBDY, «Meio3y, «Xpomocombly, «I'amerorenes», « CTpoeHue
SWLEKIETKM U CIepMaro3omaay, «OCHOBHBIE CTaauU OHTOTEHE3a», «lIpsamoe u
HENMpsAMOe  pa3BuTHEY, «Pa3BUTHE MaNCKOro >Xyka», «Passurhe capanumy,
«Pazputne narymkm», «JIBOMHOE OIUIONOTBOPEHUE Yy LBETKOBBIX PACTEHUNY,
«CTpoeHne ceMsiH OAHOJOJIBHBIX W JIBYAOJBHBIX PACTEHUN), «JKU3HEHHBIA LUK
MOPCKON  KamyCTeDy, <« JKU3HEHHBIA UMK MXa», <OKU3HEHHBIH  IUKI
ManOPOTHUKA?, « KM3HEHHBIN LIUKIT COCHBIY.

OOopyoBaHHE: CBETOBOM MMKPOCKOI, MHMKPOMpENapaThl SHLIEKICTOK W
CIEPMATO30MI0B, MOJEND « LMK pa3BUTHSA JISATYIIKI .

JlaGoparTopnasi padora «/3y4yeHHE CTPOCHHUS MOJIOBBIX KIETOK HA TOTOBBIX
MUKpOIpenaparax.

IIpakTu4yeckass paGora «BBISBICHME NPU3HAKOB CXOJCTBA 3apOABILICH
MO3BOHOYHBIX JKUBOTHBIX).

Jlabopatopnass padora «CTpoeHHME OpPraHoB pPa3MHOKEHHUS BBICIIHMX
pacTEHUN.

Tema 11. I'eHeTHKa — HAyKa O HACJEACTBEHHOCTH M H3MCEHYHBOCTH
OPraHHu3MOB

Hctopust CTaHOBIECHHMS W pa3BUTHS TECHETUKA Kak Hayku. PaGoter I
Mennensd, I'. ne ®@puza, T. Moprana. Pone 0Te€4eCTBEHHBIX YUEHBIX B Pa3BUTHH
reHetrku. Padotel H. K. Konbiosa, H. M. Baeunosa, A. H. benozepckoro, I'. /1.
Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE MTOHATUS U CUMBOJIbI. [ OMOJIOTHYHBIE XPOMOCOMBI,
UICTBHBIE TEHBI, AIBTCPHATUBHBIC TMPU3HAKW, JOMWHAHTHBIM M PELECCUBHBIN
NPU3HAK, TOMO3UT0Ta, TETEPO3ATOTA, YUCTAS JIMHUS, THOPHIbI, TEHOTHUIL, (DEHOTHIT.



OCHOBHBIE ~ METOABl  TCHETUKW.  THOPHIOJIIOTMYECKWN,  LHATOJIOTHYECKUH,
MOJIEKYJISIPHO-TEHETHYECKHIA.

JleMmoHCTpanun

IToprpeter: 1. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsrros, H. H.
BaeunioB, A. H. benmosepckuii, I'. JI. Kapneuenko, 0. A. @wmnuenko, H. B.
Tumodeer-PecoBckuid.

TaGnuupt U cxeMbl: « MeTObI TEHETUKNY, « CXEMBI CKPEIUBAHUS .

Jlaboparopuass padora «Jlpozoduna Kak OOBEKT TIECHETUUYECKHUX
HCCIIEIOBAHUIN .

Tema 12. 3aKOHOMEPHOCTH HACJICICTBCHHOCTH

MonoruOpuanoe ckpenmBanue. IlepBbiii 3akoH MeHaens — 3aKoH
eAMHOO00pa3usl THOPUAOB MEPBOTO NOKoJeHUs. [IpaBuno nomuHrpoBaHus. Bropoii
3aKkOH MeHzenss — 3aKOH PAacIUEIUICHUs] NMPU3HAKOB. LIMTONOrMYecKne OCHOBBI
MOHOTHOPHIHOTO CKPEIIMBAHUS. [ MITOTE3a YACTOTHI TaMET.

AHanmu3upyromee CKkpemuBanue. [IpoOMeKyTOUHBIN XapakTep HACIEeIOBAHUS.
Pacuiennenue npu3HakoB Py HENOJIHOM JOMUHUPOBAHUH.

JlurnbpuHoe ckpemmBanue. Tpetuii 3akoH MeHaemns — 3aKOH HE3aBUCUMOTO
HACJICIOBAaHMWsI ~ MPU3HAKOB.  LlATONMOrMYECKWE  OCHOBBI  JUTHMOPHIHOTO
CKPELIVBAHUSI.

CuerieHHoe HacnenoBanue npuszHakoB. Pabotel T. Moprana. CuernyeHHoe
HACJIEAOBAHUE T'€HOB, HAPYILUEHWE CLECIUICHHAS MEXAY T€HAMH. XPOMOCOMHAas
TEOPHSI HACIEACTBEHHOCTH.

['enernka nosia. XpOMOCOMHBIA MEXAHU3M ONPEAETICHUS 10J1a. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBL. ['OMOTaMETHBI M TE€TEPOraMeTHBIA MoJ. ['eHeTnueckas
CTPYKTYpa MOJOBBIX XpOMOCOM. HacnenoBanue Npu3HaKoB, CLETUICHHBIX C ITOJIOM.

['enoTHN Kak 1enocTHas cucrema. [ImeioTponust — MHOKECTBEHHOE IEHCTBHE
reHa. MHOXXECTBEHHBIM —aienu3M. B3auMOIEHCTBAE HEAUICNIBHBIX TE€HOB.
KommiemeHnTaprocTs. nucras. [lonmmmepus.

['eHETMYECKMI KOHTPOJb PAa3BUTUs PACTEHWM, >KMBOTHBIX M YEIOBEKA, a
TaKKe (PU3MOJIOTHYECKUX TMPOLECCOB, TMOBEACHUS W KOTHUTHBHBIX (DYHKLIWNA.
['eHeTHUYECKNE MEXAHU3MBI CHMOMOTEHE3A, MEXAHU3MBI B3AUMOACHCTBHS «XO3SIMH
— MapasuTy U «XO35IMH — MHKPOOMOM». ['€HETMYECKME acCHeKTbl KOHTPOIS W
W3MEHEHUS HACJICACTBEHHOW MH(OPMALMU B IOKOJIEHUSX KJIETOK U OPTaHU3MOB.

JleMoHCTpanun

IToprpeter: I'. Mennens, T. MopraH.

TaGmuupst n cxembl: «I[lepBelif 1 BTOPOi#l 3akoHBI Menaens», « Tpetuil 3akoH
MeHnpensy, «AHaTU3MpyrOUIee CKpeuBaHue», «HemomHoe TOMUHHPOBAHUEY,
«CLEMIEHHOE HACNEA0BAHUE MPHU3HAKOB y Apo30Qumiby, «l'€eHeTuka monay,



«Kapmotun  uvenoeeka», «Kapuotun apo3oduiby, «KapuoTum OTHLBD,
«MHOKECTBEHHBIN aJIJICIU3MY, « B3auMOICCTBUE T€HOBY.

OOopynoBaHue: MOACIb JJig JACMOHCTpPAlMd 3aKOHOB  €JAMHO0Opazus
ruOpuIOB TEPBOTO TMOKOJEHUS W PACIUCIUICHUsT MPU3HAKOB, MOJEHb IS
JEMOHCTpALMMA 3aKOHA HE3aBUCHMOIO HACIEAOBAHUS NPU3HAKOB, MOJENb JUIA
JEMOHCTpALMU CLEIJIEHHOIO0 HACIEI0BAHWA IPU3HAKOB, CBETOBOM MMKPOCKOIL,
MuKpomnpenapar: «/pozopunay.

IIpakTnyeckas padora «M3yueHue pe3ysibTaroOB  MOHOTMOPHIHOTO
CKPEIIMBAHUSA Y TPO30(DHIBD).

IIpakTnyeckass  padora  «M3yueHme  pe3ynbTaroB  AMTMOPUIHOTO
CKPEIIMBAHUS Y TPO30(DHIBD).

Tema 13. 3aKOHOMEPHOCTH H3MEHYHBOCTH

BzaumoneiictBue reHotmna W cpeapl npu  GOpMUPOBaHUM  (PEeHOTHMA.
HM3meHunBOCTE NPU3HAKOB. KayeCTBEHHBIE W KOJMYECTBEHHBIE NMPU3HAKU. Buibl
M3MEHYMBOCTH: HEHACIIEACTBEHHAS W HACIICACTBEHHAS.

Momudukanonsas HM3MeHYMBOCTb. Ponbk  cpenpl B (hopMHpOBaHUM
MOAU(PUKALIMOHHOW M3MeHYnBOCTH. Hopma peakumu npusHaka. BapuaumoHHBIA
psaa u BapuaumoHHas kpuBas (B. HoranHcen). CoiicTBa MOAM(pUKALMOHHON
U3MEHYUBOCTH.

['eHOTHNIMYECKAs U3MEHYMBOCTD. CBOMCTBA FTEHOTUIMYECKOW W3MEHYHABOCTH.
Bubl reHOTUITMYECKOH N3MEHUYMBOCTHA: KOMOMHATHBHAS, My TAlIHOHHAS.

KoMmOnHatiBHass W3MEHUMBOCTh. Mei03 W MONOBOH MOpolEecc — OCHOBA
KOMOMHATHBHON U3MEHYMBOCTH. PONTb KOMOWHATUBHON H3MEHUYMBOCTH B CO3/1aHUHU
TEeHETUYECKOrO Pa3HOO0pa3us B MpEaeiax OAHOrO BUA.

MyTaurOHHas W3MEHYMBOCTb. BHAbBl MyTalUil: T€HHBIE, XPOMOCOMHEIE,
reHoMHble. CHOHTaHHBIE W MHAYLUMPOBAHHBIE MyTalMH. SnepHele U
LUTOIUIA3MATHYECKuE MyTauuu. COMaTUYECKUE W TOJOBBIE MyTauuu. |IpuunMHbL
BO3HUKHOBEHUs MyTauuii. MyTareHel M WX BIASHUE HA OPraHU3MBL.
3aKOHOMEPHOCTH MYTALMOHHOTO MpPOLEecca. 3aKOH TOMOJIOTMYECKHX PAJOB B
HacyeACcTBeHHOW m3MeHunBocTH (H.U. BaBuioB). BHesnepHas M3MEHUMBOCTH U
HACIIEACTBEHHOCTD.

Onueenemurxa U dNULEHOMUKd, POb  SNUSCHEMUYECKUX (PaKmopos 8
HACACO0BANUY U USMEHYUBOCINU (heHOMUNUYECKUX NPUSHAKOG ) OPAHUSMOB.

JleMoHCTpanun

[Toprpeter: I'. ne @pus, B. Moranucen, H. Y. BaBuios.

Tabmuubl w  cxembl: «Buabl u3MeHUMBOCTHY», «MoaudukamoHHas
U3MEHYHBOCTD, «KomOunaruBHas U3MEHUYUBOCTDY, «Menosy,
«OmnoaoTBopenney, «I'eHeTnyeckue 3a00neBaHms Y€I0BeKay, « Buabl mytanuiiy.



O6opynoBaHue: KUBbIE W TepOAPHBIE IK3EMIUIAPBl KOMHATHBIX PACTECHUH,
pucyHKH ((poTorpaduu) >kMBOTHBIX C PA3JIMYHBIMKU BUIAMU U3MEHUYMBOCTH.

JlaGoparopHas paGora «Hccenosanue 3aKOHOMEPHOCTEN
MOJU(PUKALIMOHHOW W3MEHYMBOCTH. [loCTpoeHHME BapHMAMOHHOTO psaa |
BapPUALIMOHHOW KPHABOID.

IIpakTnyeckas paGora «Myrtaumm y  gapo3odunbsl  (Ha  TOTOBBIX
MUKpONpENnaparax ).

Tema 14. I'eneTnka 4yeoBexa

Kapuorun wenoeeka. MexxayHapoaHas IporpaMMma HMCCIEIOBAaHUS T'€HOMA
YyeloBeKa.  MeToabl  M3YYEHMs] TEHETHKM  YEJOBEKA.  IEHEATOTMYECKU,
ONMM3HEIOBbIH, [IUTONCHETHYECCKHH, MOMYJIAIMOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-T€HETUYECKHA. CoBpemeHHOE OTIPEICIICHUE TeHOTHIIA!
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE € MOMOIIBI)
[TL[P-ananu3a. HacneacTBeHHbIE 3a001€BaHUS YETOBEKA. [ €HHBIE U XPOMOCOMHBIE
Oosne3Hn duenoBeka. bone3Hm ¢ HACIEACTBEHHOW MPEAPACTIONONKEHHOCTBIO.
3HAQUYECHUE MEAMLMHCKON T€HETUKU B MPEIOTBPALICHUM U JICYEHUU TEHETHYECKUX
3a00JicBaHMi 4YenoBeKa. MeEAMKO-TEHETHUECKOE KOHCYJIbTUPOBAHUE. CTBOJIOBBIC
KIIETKH. [IOHATHE «TEHETHYECKOTO TPy3a». DTHYECKUE ACTIEKThl UCCIICIOBAHUN B
001acTh PEIaKTUPOBAHKS FEHOMA M CTBOJIOBBIX KIIETOK.

['eHeTnueckne (akTopbl TNOBBIIIEHHOW UYYBCTBUTEJIBHOCTH YEJIOBEKA K
(PU3NYECKOMY M XMMHUYECKOMY 3arpsi3HEHUIO OKPY>KAKOLIEH cpeapl. ['eHeTnueckas
MPEAPACTIONIOKEHHOCTD YEIOBEKA K IMATOJIOTHSIM.

JleMoHCTpanun

Tabmuupl u cxembl: «Kapuotnn uenoBeka», « MeTOIbl M3YUYEHHUS] T€HETHUKA
YeNoBeKay, «I eHeTn4ecKre 3a00JICBAHUS YEITOBEKAY .

IpakTu4yeckas paGora «COCTaBICHUE U aHAJIA3 POIOCIOBHOMNY.

Tema 15. Cenekuusi Oprann3moB

JlIoMecTUKanuss W CEICKUMs. 3apOKICHHUE CEIEKUMA W JAOMECTHUKALUU.
Yuenne H. WM. BapunmoBa o LleHTpax MNPOMCXOKACHHS W MHOroo0pasus
KYJBTYPHBIX pacTeHui. Ponb CeNnekumMy B CO3AAHMM COPTOB PACTEHUM W IMOPOJX
KMBOTHBIX. COpT, mnopoaa, IITaMM. 3aKOH TOMOJIOTMYECKMX PsSIJOB B
HACJICACTBCHHOM wm3MeHuMBocTh H. WM. BaBuimoa, e€ro 3HadeHue i
CEJICKIIMOHHOW PadOoTHI.

MeToapl ceneKuMOHHONW paboTel. MCKYCCTBEHHBIH OTOOpP: MacCOBBIA W
WHMBU Y ATbHBIN. Ortanel  KOMOMHAIMOHHOW  cenmexkumu.  Mcnbitanue
OPOU3BOUTENCH MO TOTOMCTBY. OTOOpP MO TE€HOTHIY C TOMOIIBI OLCHKH
(peHOTHIIa MOTOMCTBA U OTOOP MO FEHOTUNY ¢ oMok aHaym3a JITHK.

HCcKyCCTBEHHBIH ~ MyTareHe3 Kak  METOA  CEICKUMOHHON  paboThl.
PanvanvoHHbIA 1 XUMUYECKUI MyTarcHe3 KaKk MCTOYHUK MYTAalUil Y KyJIBTYPHBIX



(GopM opraHu3MoB. McCnonp30BaHWE TE€HOMHOIO PEIAKTUPOBAHUS W METOJOB
pexkoMOuHaHTHBIX JIHK U1 oy 4eHrst MICXOAHOTO MaTeprania Juisi CENEKIUN.

[Tonyuenune MOJIATUTOUAOB. BayTpuBHrnoBas ruOpuaAn3aLms.
brnu3kopoacTBEHHOE  CKpelmMBaHWe, WiaM  MHOpuamHr.  HepoactBeHHOE
CKPEIMBAHUE, WU ayTOPUAMHI. ['€Tepo3uc M ero mpuuuHbl. KMcnonb3oBaHue
rerepo3uca B cenekunn. OtnanéHHas ruOpuamsaunums. [Ipeomonenue Oecrnoaus
MEXBUAOBBIX THOPUAOB. JOCTH)KEHUS CENEKIMN PACTEHUI U XKUBOTHBIX. « 3eéHast
PesooYUs ».

CoxpaHeHHE M M3YYCHUE TEHETHUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUH U
UX JIMKMX pOAMYEH i CO3JaHMsl  HOBBIX COPTOB M THOPHIOB
CEJIbCKOXO3SMCTBEHHBIX  KYJIBTYD.  M3yuenue, coxpamenue u  ynpasieHue
2eHEMUYECKUMU PECYPCAMU CeNbCKOXO3ANUCMBEHHBIX U NPOMBICIOGLIX JHCUGOMHBIX
8 YeJIsX YIYyduLeHus CYuecmeyiomyux u Co30anUs HO8bLX NOPOO, JIUHUT U KPOCCO8, 8
MoM yucie ¢ NpUMeHeHueMm COBPEMEHHbIX MemOo008 HAYYHLIX UCCIe008dHUI],
nepeoosrix uoeti U NepCneKmuGHbIX MexXHON02Ul.

JleMmoHCTpanun

IToprperer: H. U. Basumos, M. B. Muuypun, 1. J. Kapneuenko, II. II
Jlykesauenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuupl 1 cxembl: «LIEHTPBI MPOMCXOKAEHUS U1 MHOT000Opa3usl KyJIbTYPHBIX
pacTeHuiiy, «3aKOH rOMOJOTHYECKUX PSIOB B HACIEACTBEHHON HM3MEHUYMBOCTHY,
«Metonpl cenexkuumy, «OtnanéHnas rudpuausanusy, « MyTareHesy.

JlaboparopHast paGora «3ydeHne COPTOB KyJIbTYPHBIX PACTEHUH U MOPOJI
JOMAITHUX YKUBOTHBIX).

JlaGopaTopHnasi padora «3yueHHE METOAOB CEJICKIIAA PACTCHHINY .

IIpakTu4yeckas padora «IIpuBuBKa pacTeHuin.

JrcKkypenst «OCHOBHBIE METOABI M JOCTH)KCHHUS CEJICKIUM PACTEHUH |
YKUBOTHBIX (Ha CEJICKLIMOHHY IO CTaHLIO, TUIEMEHHYHO depmy,
COPTOMCHBITATENBHBIA YYACTOK, B TEIUIMYHOE XO3AHCTBO, B JA0OPATOPHIO
arpOYHUBEPCHUTETA WJIM HAYYHOTO LIEHTPA).

Tema 16. BHOTeXHOJIOTHS U CHHTETHYECKast OHOJIOTHS

OOBEKTBI, UCNONB3YEMBIE B OHWOTEXHOJIOTHH, — KIETOYHBIE M TKAHEBBIC
KYJBTYPBI, MUKPOOPTraHUu3MBl, 1754 XapaAKTEPUCTHKA. TpaavuroHHas
OMOTEXHOJIOTHS:  XJIEOOMEUEHUE, TMONYYEHUE KHCIIOMOJOYHBIX MPOAYKTOB,
BUHOJACHNE. MukpoOuosnornueckuii cuHTe3. OOBEKTB MHKPOOMOJOTHYECKUX
TEXHONOTHH. [Ipon3BOACTBO O€NKa, AMUHOKUCIIOT M BATAMHHOB.

Co3nanue TEXHONOTMiA U UHCTPYMEHTOB LICJICHANPABICHHOTO U3MEHEHUS W
KOHCTPYMPOBAHUSI TEHOMOB C LIEBIO MOJYYEHUSI OPraHU3MOB M UX KOMITOHEHTOB,
COJEPKALIMX HE BCTPEYAKOIIMECS B TPUPOIEC OMOCUHTETHUECKUAE MY TH.



Knerounas wnxxenepus. MeToapl KyJabTypbl KJIETOK M TKAaHEH pacTeHWi u
KUBOTHBIX. KpnobOanku. Comarnueckas ruOpuau3anuss W COMATHUYECKHMN
sMOpuorene3. Hcnonb3oBaHWe TalIOWIOB B CENEKUMW PACTeHW. [lonyuenue
MOHOKJIOHAIbHBLX anmumeit. Ficnonvzosariue MOHOKIOHANbHBIX U NOJTUKIOHATbHBLX
anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOAOTBOPEHUE. PEKOHCTpYKUMs
SWLIEKIETOK U KJIOHMPOBAHUE KMBOTHBIX. METOA TPAHCIUIAHTALMUA SAEP KIIETOK.
Texnonocuu  0300posieHus, KYIbMUSUPOBANHUS. U MUKPOKIOHANbHO2O
PAZMHOICEHUSL CENbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAss W T€HHas WHXEHEpHUs. MCKYCCTBEHHBIA CHHTE3 TE€HA U
KOHCTpyupoBanue pekomOuHaHTHbIX [IHK. Cozoanue mpanceennvix opeanuszmos.
JIOCTWOKEHMST M TEPCHEKTMBBI  XPOMOCOMHONM M T€HHOM  HMH)KCHEPUH.
OKOJIOrMYECKHE U ITHYECKHAE TPOOJIEMbBI TEHHOW WHKEHEPUH.

Memnmnckre ouorexnonmoruu. [loctreHoMHas nudposas meaununa. T11[P-
AUAarHocThkKa. MeTaOONOMHBIA aHaNW3, TEHOLICHTPUYECKHWNA aHaIM3 MpoTeoMa
YeJIOBEKa Ul OLEHKH COCTOSIHMS €r0 3J0pOBbs. MCIONB30BaHME CTBOJIOBBIX
kneTok. TapretHas Tepanust paka. 3D-OMOMHXEHEpUst Ui pa3pabOTKh
(PYHIAMEHTAIBHBIX OCHOB MEJMLIMHCKHX TEXHOJIOTHHA, CO3MaHUS KOMIUIEKCHBIX
TKAHEH COYETAHMEM TEXHOJIOTMH TPEXMEPHOTO OMONPHUHTHUHTA M cKapOJIIMHTa
JUTSl pELIEHUS 33124 NEPCOHANM3UPOBAHHON MEIULIMHBI.

Co3naHre BEKTOPHBIX BaKLWH C LEIBIO 00eCneYeHHss KOMOWHWPOBAHHOMN
3ammTel 0T Bo3Oyaurteneid OPBU, ycTaHOBIIEHWE MOJEKYJISPHBIX MEXAHW3MOB
¢ynkunonupoBanuss PHK-coaepkaimmx BUPYCOB, BBI3BIBAOIIMX OCO0O0 OMACHBIE
3a00J1€BaHMS YETTOBEKA U YKUBOTHBIX.

JleMoHCTpanun

Tabmuupl 1 cxembl: «Fcnoap30BaHNE MUKPOOPraHM3MOB B MPOMBILIJIEHHOM
IIPOU3BOACTBEY, «KeTouHas MHKEHEPUSY, «I CHHAsI UH)KEHEPHSIY.

JlaboparopHasi padora «3yueHue 00bEKTOB OMOTEXHOIOT M.

IpakTu4yeckas padora «IlomyyeHre MOTOYHOKUCIBIX TPOILYKTOBY.

IKeKkypeuss  «BHOTEXHONOrUST — BAOKHEWINAS TPOU3BOAUTENBHAS CHUJA
COBPEMEHHOCTH (Ha OMOTEXHOJOTHYECKOE TPOU3BOICTBO ).

11 KVIACC

Tema 1. 3apoxkaenne m pa3BuUTHE HBOJJIIHOHHBLIX MPEACTABJICHUI B
onosioruu

OpomoumoHHas  Tteopuss Y. JlapeuHa. [IpeanocbuUIkKM  BO3HUKHOBEHHS
napBuHA3MA. JKU3Hb U Hay4Has aeaTenbHoCTh Y. JlapBuHa.

JIBM>Ky1IME CUJIBI SBOJTIOLMA BUAOB 10 Y. /[apBuHY (BbICOKAst HTHTEHCUBHOCTD
Pa3MHOKEHUST OPraHU3MOB, HACJCICTBEHHAs M3MEHYMBOCTh, Ooppda 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN M HCKYCCTBEHHBIH OTOOD).



O¢opmnenne cuHTeTMUecKOH Teopun 3Bomouuu (CTD). Helitpanbhas
Teopust  3BOMOMU. COBpEMEHHAs SBOJIIOLMOHHAS  OWOJIOTHSA.  3HAYCHHE
3BOJIFOLIMOHHON TEOpUU B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOW KAPTUHBI MUPA.

JleMmoHCTpanun

[Toprpetsr: Apucrorens, K. Jlunnei, K. b. Jlamapk, O. XK. Cenr-Unep, XK.
Krosre, U. [lapeun, C. C. UerBepukos, . U. [lImaneraysen, /xx. Xonnaein, /1. K.
benses.

Tabmuuer m cxembl: «Cucrema >kuBoii mpupoasl (no K. JluHHEO),
«Jlecthuma xuBbRIX cymiectB (no  Jlamapky)», «Mexanusm (popmMupoBaHUs
NPUCIIOCOOJICHUI y pacTeHMid W >KMBOTHBIX (Mo Jlamapky)», «Kapra-cxema
mapupyta nytemecteus Y. Jlapsunay, «Haxonku Y. JlapBunay, «DopMsel G0pbObI
3a cyulectBoBaHuey, «llopoabl romyOeit», «MuorooOpasue KynabTypHBIX (OpM
KarmycTbDy, «[10poaBl TOMAIIHUX KUBOTHBIXY, «Cxema 00pa30BaHUs HOBBIX BHAOB
(mo Y. JlapBuHy)», «CxeMa COOTHOLICHHS MABMXKYLIMX CHJ 3BOJIFOLIMNY,
«OCHOBHBIE TTOJIOKEHHS CHHTETHUECKON TEOPHH BOJTFOLII.

Tema 2. Mukpo3BoIIOLNS U €€ pe3yabTaThl

[Tonynsuust KaKk >aeMEHTapHas eauHUNA 3BOMOLUH. COBPEMEHHBIE METOIbI
OLICHKH TE€HETUYECKOTO0 PAa3HOOOpazus M CTPYKTypbl nomyssiuuid. M3meneHue
reHo(hoHAa TOMYJSIIMA KaK 3JIEMEHTApPHOE HBOJIIOLMOHHOE SIBICHHE. 3aKOH
reHeTnyeckoro pasHosecus Jx. Xapau, B. BaiinOepra.

OnemeHTapHbie (AKTOpbl (IBHKYIIUE CWJIbI) HSBOIONUU. MyTalMOHHBIMA
npouecc. KomOuHaTMBHAas W3MEHUYMBOCTh. Jlpelid TEeHOB —  criydaiiHbie
HEHANPABJICHHBIE KM3MECHEHMsI 4YacTOT ajjelied B nomyssinusX.  OQQekr
OCHOBAaTeNs. JIpgexm Oymuiiounoco copiviuika. CHudceHue 2eHemudecKko2o
pasHooOpazus: npudunel u cieocmeus. [lposienenue s¢ghgexma oOpeiigha ceros 6
oomvuiux U manweix  nonyiayuax.  Mwurpauun.  M3omsaums  mOMyJsnudii:
reorpaguyeckas (MIpoCTpaHCTBEHHA ), OMOJornyeckas (PenpoyKTUBHAS ).

EcrectBennblii 0TOOp — Hanpapistommili  gaktop sBomronun.  Dopmel
€CTECTBEHHOTO  0TOOpa:  ABWXKYLIMHA, CTAaOMIM3UPYIOLIMHA,  Pa3pbIBAOIIMIA
(mm3pyntuBHbI). [TonoBO# 0TGOpP. BO3HMKHOBEHHE M 3BOJOLUS COLMATIBHOTO
NOBEICHUS KUBOTHBIX.

[TprucnocoONEHHOCTE  OPraHM3MOB  KaK  PE3YJbTaT  MUKPOIBOJFOLMM.
Bo3nukHOBeHHME — mpHCOCOONEeHMA y  opraHu3MoB.  Apomopdo3bl U
uanoanantauuu. [Ipumepsl npucnocoOaeHuii y opranu3mMoB. MOP(HOIIOTHYECKHE,
¢usnomornyeckue,  OMOXMMHYECKHE,  MOBeAcHYECKHE.  OTHOCHUTENBHOCTB
NPUCIIOCOOICHHOCTH OPraHU3MOB.

Bun, ero xpurepuum wu CTpykTypa. BumooOpasoBaHume Kak pe3yibTar
MUKPO3BOJIOLMK. M3omsmms — kinrodeBoi ¢akrop BuaooOpazoBanus. [lytu m
Ccoco0Obl BHAJI000PA30BAHHS: AJIIONATPUYECKOE (reorpaguyeckoe),



CUMITATPAYECKOE (3KOJIOTHYECKOE), «MTHOBEHHOE (MOJUIIION TU3allus,
ruOpuan3anus). JJTuTeTbHOCTh 3BOMOLIUOHHBIX TPOLECCOB.

Mexanu3mbl (oOpMHUPOBaHHS OMOJIOTHYECKOTO Pa3HOO0pas3usl.

Pone 3BomtonmoHHON OWoOnoruM B pa3pabOTKE HAyYHBIX METOAOB
coxpaHeHus: OMopazHooOpazusi. MUKPOIBOIIONUS U KOSBOIIOLUS MAPA3UTOB U UX
x0351eB. MexaHu3Mbl (POPMUPOBAHKS YCTOMUYMBOCTH K AHTUOMOTUKAM M CIIOCOOBI
OOpBLOBI ¢ HEH.

JleMoHCTpanun

[Toprpetsr: C. C. YerBepukos, O. Maiip.

Tabmuupl 1 cxembl: «MyTalMOHHAss HM3MEHYHMBOCTEY, «llomynsiuonHas
CTPYKTypa BUA», «Cxema MposiBIICHUs 3akoHa Xapau—BaitnOepray, «/|Brwkyime
CUJIbI 3BOJIOLUNY, «DKOJOTMYECKAs M3OJISILMS MONYJISIIHANA CEBAaHCKOH (openmy,
«['eorpaduueckas W30MSAUS  JIACTBEHHUIBI CHOMPCKOW W JINCTBEHHHULIBI
naypckoit», « [ lonynsiquOHHbIE BOJTHBI YUCIIEHHOCTH XUIIHUKOB U KEPTBY», «Cxema
JNECUCTBHSI E€CTECTBEHHOTO OTOOpa», «®DopmMbl OOpPHOBI 3a CYIIECTBOBAHHEY,
«ManycrpualibHblii Menanu3my, «JKuBble UCKomaemele», « [ IOKpOBUTENBECTBEHHAS
OKpacka YKUBOTHBIX), «[Ipenynpexxaaromias OKpacka YKUBOTHBIX),
«Duznonornueckue ananrauuny, «lIpucnocoOIEHHOCTh OpPraHu3MOB W €€
OTHOCHTENBHOCTEY, «Kputepun Bunay, «Buasl-aBoiiHukN», «CTPyKTypa BHIA B
npuponey», «CrnocoObl BUa00OpazoBanHus», «l'eorpaduueckoe BUI00OPA30BAHKE
TPEX BHIOB JAHIBIIEHY, «DKOJOTMYECKOE BHI0OOPA30BAHHME BHIIOB CHUHUIL,
«[Tonmunnonel pacteHnin», «KamycTHO-pe1eUHbIi THOPHIY .

O6opynoBanue: repoapuu pacTEHUH, KOJUICKIIMM HACEKOMBIX, Yy4elia MTHIL |
3BEpPEl ¢ MpuUMEpaMu Pa3IMYHBIX MPHUCIOCOOJICHUMA, dYyyella NTUI[ U 3BEpeid
pa3HbIX BHJIOB, TrepOapuM pacTeHWil OMWM3KMX BHJIOB, 0Opa30BaBIIMXCS
pa3IMYHBIMA CITOCOOAMH.

Jlaboparopnast padora «BBISBIICHHE W3MEHUYMBOCTH y OCOOEH OJIHOTO
BUJIA.

Jlaboparopnass  pabdora  «IIpucmocoOseHus  OpraHM3MOB W HX
OTHOCHTEJIbHAS LIEJIECO00PA3ZHOCTHY .

Jlaboparopnass padora «CpaBHEHHE BHJIOB MO MOP(OJIOTHUYECCKOMY
KPUTEPHUIOY.

Tema 3. Makpo3BoJOLIHS U €€ Pe3yJIbTaThl

MeTtoapl  W3ydeHUss MAaKpO3BOMIOUMHW. [laleOHTONOTMYECKHE  METOBI
u3ydyeHus oHBomouuu. llepexognsie ¢GopMbl W PUIOTCHETUYECKUE  PSAIBI
OPraHHU3MOB.

buoreorpapuueckne Meronbl udyueHus sBonrouuu. CpaBHeHHE (IOpBl U
(dayHbl MaT€pUKOB W OCTPOBOB. buoreorpaguyeckue odnmactu 3emuid. Bujubl-
SHACMHKHN U PEJTAKTHI.



OMOPHOJIOTHYECKHAE U CPABHUTEIBHO-MOP(POIOrHUYECKHE METOABI U3yUCHUS
BBOJIIOIMA. ['€HETHUYECKME MEXaHW3Mbl 3BOJIIONMU OHTOIEHE3a W TOSBICHHUS
SBOJIIOLIMOHHBIX ~ HOBUIECTB. [ 'OMOJIOTMYHBIE W QHAJIOTMYHBIE  OPraHbL
PynuMeHTapHele  OpraHbl W aTaBU3Mbl.  MOJIEKYJISIPHO-TE€HETUUYECKHE,
OMOXMMHYECKAE M  MATEMATHYECKME  METOABl  M3YYCHHsI  D3BOJIOLUU.
['omosiornuHbie TeHbl. COBPEMEHHBIE METOABI MOCTPOCHUS (PUIIOTEHETHYECKUX
JICPEBBEB.

XPOMOCOMHBIE MyTal[M1 U 3BOJIFOLIHSI TEHOMOB.

OO0mue 3aKkOHOMEPHOCTHU (MPaBWIIA) 3BOJIOUMN. [Ipunyun cmensvt Qynxyuil.
HeoOpatumocTs 3BONMIOLMKH. AfanTuBHAs paauanus. HepaBHOMEPHOCTh TEMITOB
JBOJTIOLIUH.

JleMmoHCTpanun

[Toprpetsr: K. M. Bap, A. O. Kosanesckuii, . Mromnep, 3. [ eKKeb.

Tabmuupl 1 cxeMbl: « ODUIOTCHETUYECKUI Pl JIOMIAANY, «APXEONTEPHKCY,
«3Bepo3yObie  smiepel»,  «Crerouedans»,  «Punnodutey,  «CeMeHHbIE
nanopoTHUKW», «buoreorpapuueckue 30HBI 3eMim», «Jpeii) KOHTUHEHTOBY,
«Pemuktey, «HawanbHble cTagmu 3MOPHMOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W AHAJIOTHMYHbBIE OpraHel»y, «PyIauMeEHTBI»,
«ATaBH3MBD), «XPOMOCOMHBIE HAOOpHI YEJIOBEKA M IIMMMAH3e», «[J1aBHbIE
HAMPABJICHUS 3BOJTOLUNY, «O0IKME 3aKOHOMEPHOCTH 3BOJTIOLUNY .

OOopynoBaHHE: KOJUICKIUH, TepOapuu, MYJSDKM HWCKOMAEMBIX OCTATKOB
OPraHMU3MOB, MYJISDKM TOMOJIOTHYHBIX, QHATOTUYHBIX, PYJIUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUICKIIMM HACEKOMBIX.

Tema 4. IIpouncxoxkaeHue u pa3BUTHE )KU3HU HA 3emJie

HayuHble THWMOTE3bI MPOMCXOXKACHUS >KM3HU Ha 3emie. AOHOreHe3 W
naHcnepmus. JloHay4Hble TPEICTABICHAS O 3aPOKICHUM KU3HU (KPEALMOHU3M ).
['MnoTe3a MOCTOSHHOTO CAMO3APOKIACHHS JKU3HH U €€ ONPOBEPKEHUE onbiTamu O.
Penn, JI. Cnannanuanu, JI. [1actepa. [IponcxoxaeHue >kM3HA U aCTPOOMOIOTHSL.

OCHOBHBIE dTarlbl HEOPraHUYeCKOM SBOJIFOLINH. [ImanerapHas
(reonioruyeckasi) HBOJIIOIUS. XUMHUYECKas DBOJIONMS. AOUOrCHHBIA CHUHTE3
OpraHu4ecKux BelecTB M3 Heopranudeckux. Ombit C. Mumnepa m I FOpwm.
OOpazoBaHue MoaMMEPOB U3 MoOHOMEpoB. Koatnepparnas runoreza A. W,
OnapuHa, TMIoTe3a NepBUYHOro OysiboHa JK. XomaeiiHa, reHeTHUeCKas TAnoTe3a
I. Mémnepa. Pubosumbl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHUE MEMOPAH U BOZHUKHOBEHUE MPOTOKIIETKH.

HUctopuss 3emnm u MeToapl €€ u3yueHus. Mckomaemble OPraHu4ecKue
ocratkd. ['eoxpoHomorms u €€ wMeronbl. OTHOCUTENBbHAS W aO0COIKOTHAs
reOXPOHOJIOTHS. ['€OXPOHOOrnYECKas KA. S0HBI, 3Pbl, IEPHUOIBI, STOXH.



HavaneHble 3Tamnbl OpraHdveckoi 3BOMOLMU. [lodBIECHHE W IBOJONMSA
NEPBBIX KJIETOK. DBOMIOLMs MeTa0onu3Ma. BO3ZHMKHOBEHHE MEPBBIX 3KOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKH KaK aHAJIOT MEPBBIX Ha 3eMiie COOOIIECTB.
CrpomaronuTtsl. [IpOKaprOTHI U 3yKAPUOTHIL.

[TpoucxokacHUE SYKApUOT (CUMOMOTeHEe3). IBOIIOIUMOHHOE MPOUCXOKIACHUE
BAPYCOB. [IpOMCXOXKIEHME MHOTOKJIETOYHBIX OPraHuM3MoOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tanbl HBOJIIOLMW BbICIIMX pacTeHuid. OCHOBHBIE apoMOpP(O3bI
pacteHuii. Beixox pacreHnii Ha cyuly. [losBiieHHE CIIOPOBBIX pacTEHUd U
3aBocBaHME uMHU Cymrd. CeMeHHbIE pacTeHus. [IpOMCXOKIEHME LBETKOBBIX
pacTeHuii.

OCHOBHBIE 3Talbl 3BOJIIOIMHA >KABOTHOrO Mupa. OCHOBHBIE apoOMOP(O3bI
JKUBOTHBIX. BeHackas (ayHa. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TUIOB. [lepBbie XOpAOBBIE KUBOTHBIE. JKM3HE B BOAE. DBOIIOLUMUS MO3BOHOYHBIX.
[Tpoucxoxaenne ampuOuii U pentunuil. [IpouCX0oXKICHUE MIEKONUTAKOUIAX W
ntull. [lpunnun  kimoueBoro apomopdoza. OcBoeHue O€CMO3BOHOYHBIMA U
MMO3BOHOYHBIMHA >KUBOTHBIMU CYIIIH.

Pazsutre >xu3HM Ha 3eMiie TIO 3paM M NEPUOJAM: apXEH, MPOTEPO30H,
najeo30il, Me3030H, KailHO30H. OOmas XapakTepucTMKa Kiumara |
reOJIOTMUECKUX NpoueccoB. [logBieHrE WM PACHBET XapPaKTEPHBIX OPraHU3MOB.
YrneoOpa3oBaHue: €ro yCJIOBUS U BIIMSIHAE HA Ta30BbIi COCTaB arMOC(EPHI.

MaccoBble BBIMUPAHHUST — 3KOJIOTHYECKUE KPU3UCHI MPpouioro. [IpuuuHel u
CJICICTBHSI MACCOBBIX BBIMMpPAHUN. COBPEMEHHBIA 3KOJIOTMYECKUI KPU3HC, €r0
ocobeHHocTH. [Tpodnema coxpaneHust OMopa3HOOOpa3us Ha 3eMJIE.

CoBpeMeHHas CUCTEMA OpraHudeckoro mupa. [IpuHuounel knaccupukanmu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoHCTpanun

[Toprpeter: @. Pemu, JI. Cnasmnanuwanwm, JI. [Tactep, M. Y. Meunukos, A. U.
Omnapun, k. Xonnewn, I'. Mémep, C. Musnep, I'. FOpu.

Tabmuubl n cxembl: «Cxema onbita . Penuy, «Cxema onbita JI. [Tacrepa mo
M3YUYEHUIO CaMO3apOXKACHUs Ku3HW», «Cxema ombita C. Mwmnepa, . IOpm»,
«JTanel  HEOPraHMYECKOW  dBOIMOLMM»,  «['€OXpOHONOrMYeckas  IIKaJIay,
«HavaspHbIE 3Tanbl OPraHMYECKOl 3BONMIOIUNY, «CxeMa 00pa3oBaHMs SYKapUOT
nyTéM CcUMOHMOreHe3a», «CucremMa XUBOM mnpupoasy, «CTpPOEHHE BHPYyCay,
«ApoMopdo3bl  pacTeHmity, «PuHHODUTE, «OIHOKIETOUYHBIE BOAOPOCIHY,
«MHOrokJieTounble  Bogopociny, «Mxuy, «llanmoporHukny, «l 0JI0CEMEHHBIE
pacrenus», «OpraHbl LBETKOBBIX pacTeHUi», «Cxema pa3BUTHS HKUBOTHOTO
Mupa», «Apomopdo3sl KHMBOTHBIX», «lIpoctelimme», «KHIMIEYHONOMOCTHBICY,
«llimockue YEpBIY, «YNEHUCTOHOTHEY, «PBIOBIY, «3€MHOBO/IHBIEY,



«IIpecmbikarommecsy, «lltuuey, «Mnekonuraromme», «Pa3BuTue >KU3HU B
apXxemnckoi apey, «Pa3BUTHE )XKU3HU B POTEPO3OUCKON dpey, «Pa3BUTHE JKU3HU B
[aJIC030MCKOM 3pey, «Pa3BuTHe XU3HU B ME3030MCKON 3pey», «PazBuThe KU3HU B
KAHO30MCKOM 3pey, « COBpEMEHHAs CUCTEMA OPTaHUYECKOTO MUPAY .

O6opynoBanue: repOapuum  PacTEHU pa3IMUHBIX OTHACIOB, KOJIJIEKIIUH
HACEKOMBIX, BJIQKHBIC MPENaparsl >KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKLIUN
UTJIOKOKUX, CKENEThl IO3BOHOYHBIX JKMBOTHBIX, 4YyuYe€lna NTUL U 3BEpeEi,
KOJUICKLIMM OKAMEHENIOCTEN, TIOJIE3HBIX WCKOIMAEMBIX, MYJSDKM OPraHWYECKHUX
OCTAaTKOB OPTaHU3MOB.

Bupryanbnas  gnaboparopHas  paGora «MOAETMPOBAHWUE  OMBITOB
Munnepa—tOpu no u3yueHnto abMOreHHOTO CHHTE3a OPraHuYeCKUX COETMHEHUH B
NEPBUYHOM arMocdepey.

JlaGopaTopnass paGora «/3yueHue M ONMUCAHHME KMCKOMACMBIX OCTATKOB
JPEBHUX OPraHU3MOB) .

IIpakTnyeckass padora «M3ydyeHue OCOOCHHOCTEH CTPOCHHS PaCTCHHMN
Pa3HbIX OTAETIOBY.

IIpakTnyeckas padora «M3yueHre 0COOEHHOCTEH CTPOECHMS MO3BOHOYHBIX
YKUBOTHBIX.

Tema S. IlpoucxoxaeHune 4ej10BeKa — AHTPOINOTeHE3

Paznensl v 3ana4i aHTPONOIOTHH. METOIBI aHTPOIIOJIOTHH.

CTaHOBNEHUE TPEACTABICHUNA O MPOMCXOXKIACHUM YENIOBEKA. PenuruosHeie
B0O33peHMs. COBPEMEHHBIE HAY YHBIE TEOPHUH.

CXOJCTBO 4ENOBEKA € )KUBOTHBIMU. CHCTEMATHYECKOE MOJIOKEHUE YEIIOBEKA.
CBUAETENBCTBA  CXOACTBA  YENIOBEKA C  JKABOTHBIMU.  CPaBHMUTEIIBHO-
MOP(OJIOTUUECKUE, AMOPHOJIOTUUYECKHE, (hU3N0J0r0-OMOXUMUYECKHUE,
noBefeH4Yeckue. OTIIMYUMS YEJIOBEKA OT KMBOTHBIX. [IpAMOX0KIEHHUE U KOMIUIEKC
CBA3AHHBIX C HAM NPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3ra U BTOPOW CUTHAIBHOM
CUCTEMBI.

JIBm>xyume cuibl ((pakTopbl) aHTPOINOreHe3a: OMOIOrMYECKHAE, COLIMATIBHBIC.
CooTHOIIEHNE OUOJIOTHYECKUX H COLMATTBHBIX (DAKTOPOB B AHTPOINOTEHESE.

OCHOBHBIE CTaJWMM AHTPOIOTeHe3a. PaHHHME 4YenoBEKOOOpPa3HbIE 00E3bSHBI
(MPOKOHCYJIbI) U PAHHUE MOHTHUJIBI — OOUTUE MPEIKKU YE€TOBEKOOOPA3HBIX 00€3bsH 1
JOJEH. ABCTPATIONUTEKH — ABYHOTME MPEAKU JHOACH. UEIOBEK YMEIbIid, TIEPBBIC
WU3TOTOBJICHUS OpYyauil Tpyaa. YemoBeK NMPAMOXOIALIMIA U TIEPBLIA BBIXOM JHOJIEH
3a npeaensl  Adpuku. YenoBek reiaensOeprckuit  —  oOWmMA  PENoK
HEAHAEPTAIILCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOr0. YENnoBEK HEAHAEPTAIbCKUI
KAaK BHJ JIFOACH XOJOJHOrO KJIMMara. YeloBEeK pa3yMHBI COBPEMEHHOIO THIIA,
JCHUCOBCKHI YEIOBEK, OCBOCHME KOHTHMHEHTOB 3a mpeaenamMu  AQpukn.
[TasteoreneTrka u najacoreHOMUKA.



OBOJIFOLMST COBPEMEHHOTO YEJIOBEKA. ECTECTBEHHBIH OTOOP B MOMYJISILMAIX
yenoBeka. MyTalMOHHBIH Mpouecc H MoMuMOppu3M. [lomyssiiMOHHBIE BOJIHBL,
apeid renos, murpanus U «3HPEKT OCHOBATENS» B MOMYJISIMIX COBPEMEHHOIO
YEJIOBEKA.

UYenoseyeckne pacel. [loHATHe O pace. bosbime pacel: €BponecouaHas
(eBpasuiickas),  aBCTpajio-HEerpoujHas  (PKBaTOpHaibHasi),  MOHIOJIOMAHAS
(a3Marcko-aMepUKaHCKas). BpemMs W myTu paccesieHus 4enoBeKa MO IUIAHETE.
EmvHcTBO  yenmoBedeckux — pac.  HaydHas — HECOCTOSATENBHOCTH — pacu3Ma.
[TprcnocoONEHHOCT YENIOBEKA K Pa3HbIM YCJIOBHSM OKPYKAMOWIECH CPEbl.
Bmusaue reorpaduueckodi cpeapl W apedipa TeHOB Ha MOPQOJOTHIO U
(PM3MOITOTHIO YETTOBEKA.

MexaucunIuIMHapHble  METOABl B (u3HuecKkoil  (OMONOrMYEeCcKOn )
AQHTPOMOJIOTMK.  OBOJIIOLMOHHAS ~ QHTPOMOJIOTHST M NAJICOAHTPONOJIOTUs
YeJIOBEYECCKUX MONyJsiuui. BroconuaibHble UCCIIEIOBaHKS TPUPOJABI YEIIOBEKA.
HccenenoBanue KO3BOMIOLUKM OMOJIOTMYECKOTO W COLIMAITBHOTO B YEIIOBEKE.

JleMmoHCTpanun

[Toprpeter: Y. Hapsun, JI. Jlukn, 5. . Poruackuii, M. M. I'epacumoB.

Tabmuupl 1 cxembl: «MeTOIbl AHTPOMOJIOTUNY, «I OJJOBHOM MO3T YETOBEKAY,
«YemoBekooOpa3Hble 00€3bsHbIY, «CKEJIET YEeNOBEKa M CKEJET IIHAMIIAH3ey,
«PyIMEHTBI 1 aTaBU3MBbI, «/|BHXKYIIME CUIIBI AaHTPONOTEHE3AY, « DBOITKOLIMOHHOE
IPEBO  4YENOBEKA», «ABCTpajonmuTek», «UemoBek  ymenwlity, «Yenosek
NPAMOXOISIINNY, «[IeHUCOBCKUIA yenoBeky «Heanaepranplbhy, « KpoOMaHBOHIBIY,
«[Ipenku yenoBekay, « Tarbl 3BOTIOLUMN YEITOBEKa», «Packl uenoBekay.

OOopynoBaHHE: MYJSDKM  OKAMEHENIOCTECH, NPEAMETOB  MaTepUATBHOMN
KyJIbTYPBl TMPEIKOB 4YEJNOBEKa, penpoaykumu (dororpadum) KapTuH C
MU(DOIIOTHYECKUMU W OMONCHCKMMHU CHOKETAMHM  MPOUCXOXKACHHUS YETTOBEKA,
(ororpaduu HaXOAOK UCKOMACMBIX OCTATKOB YEIIOBEKA, CKEIET YEJIOBEKA, MOJIENb
yepena 4YeJNOBEKa W Yepena WIMMIMAH3€, MOJENb KUCTH YEIOBEKA W KHCTH
HIMMITAH3€E, MOACTU TOPCA MPEAKOB YEIOBEKA.

JlabopaTtopnass padora «l3yueHue OCOOCHHOCTEH CTPOCHHS CKEJeTa
YEJIOBEKA, CBA3AHHBIX C MPIMOXO0KICHAEM.

IIpakTnyeckas padora «3ydyeHne 3K0NOrMYECKUX aJanTalANA YEITOBEKA.

Tema 6. Jxosorusi — HAyKa O B3aMMOOTHOIUECHHSIX OPraHU3MOB H
HAXOPTraHU3MEHHBIX CHCTEM C OKPYKAIOLIEH cpeaoi

3apokaeHue U pa3BUTHE 3KoJoruu B Tpyaax A. ['ymGompara, K. @©. Pynbe,
H. A. Cesepuora, 2. I'exkkens, A. Tencim, B. H. Cykauépa. Pa3znensl u 3amaum
3KOJOrvH. CBS3b SKOJIOTUM C APYTUMU HAYKAMH.



Metoapl skomoruu. [loneBble HAOMOACHUSA. OKCIEPUMEHTHI B 3KOJIOTHU:
OpUPOAHBIE W JIaopaTopHbie. MOJEIMpPOBaHUE B HKOJIOTMU. MOHUTOPHUHT
OKPYKaIOIIEH CPeIbl: JIOKAJIbHBINA, PETHOHANBHBINA U TI00ATBHBIH.

3HAUEHUE OKOJOTMYECKMX 3HAHWU 71 4YEIOBEKA.  ODKOJOTMYECKOE
MUPOBO33PEHUE KAaK OCHOBA CBS3EH YEIOBEUECTBA C MPUPOAoi. DopMupoBaHKE
AKOJIOTHYECKOH KYJIBTYPbl B SKOJIOTHYECKOM IPAMOTHOCTH HACEIICHUSI.

JleMmoHCTpanun

[Toprpetsr: A. I'ymbonear, K. @. Pynse, H. A. Ceepuos, O. ['ekkenp, A.
Tencnu, B. H. Cykaués.

Tabmuubl U cxeMmbl: «Pa3aensl 3Kogoruny, «MeToasl 3Kodorumy, «CxeMa
MOHHMTOPHHIA OKPY>KAFOIIEH CPEIbD».

JlaGopaTopHuasi padora «3yueHue METOJI0B JKOJIOTHYECKUX
HCCIIEIOBAHUI .

Tema 7. Opranusmsl u cpeaa oOMTaHUS

OKkonornveckue (pakTopbl U 3aKOHOMEPHOCTH MX AcicTBrs. Knaccudukanus
AKOJIOTHYECKUX (PAKTOPOB: aOMOTHYECKHE, OMOTUYECKUE, aHTPONOreHHbIE. O0IMe
3aKOHOMEPHOCTH ACHCTBHS 3Kojorndeckux (axropos. IlpaBuno muaumyma (K.
[MInpenrens, 0. JInbux). TonepaHTHOCT. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpPTraHU3MBI.

Abunotnueckue ¢akropbl. CBeT Kak skosormueckuid (akrop. JleiicTBue
PAa3HBIX YYaCTKOB COJIHEYHOTO CHEKTPA HA OPraHU3MbL. DKOJOTMYECKHE TPYMIbI
pPAaCTEHWH M >KMBOTHBIX MO OTHOLICHWIO K CBeTy. CHrHalbHas pPOJb CBETA.
DOTONEPHOIU3M.

Temneparypa kak 3kojoruveckuii Qakrtop. JleHcTBUE TeMmepaTypel Ha
Oopranu3Mbl. [IOHKUITOTEpPMHBIE 1 TOMOWOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE W
CTCHOTEPMHBIE OPraHU3MBI.

BrnaxHocte kak skosornueckuii  ¢axtop. IlpucnocoOneHus pacTeHuid K
NOJIEPXKaHN0 BOJHOTO OanmaHca. Knaccudukanus pacTeHUH MO OTHOUICHUIO K
BoJic. [ [prcnocoOnenns sMBOTHBIX K U3MEHEHHUIO BOJHOTO PEXKHAMA.

Cpenpl 0OMTaHUS OPraHU3MOB. BOAHAS, HA3€MHO-BO3MYIIHAs, MOYBEHHAS,
ryOWHHAsT ~ TOJAINOYBEHHAs,  BHYTPUOPraHM3MEHHas.  DOU3HKO-XMMHYECKHE
O0COOCHHOCTH Cpell OOWTaHWst OpPraHu3MoB. lIpucmocoOneHHs OpPraHu3MOB K
YKU3HU B PA3HBIX CPEAAX.

buonornueckne putmel. BHemHue u BHYTpeHHHE pPHUTMBL. CyTOYHBIE W
roauuHbie puUTMBL. [IpucnocoONEHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHHSIM
YCIIOBU JKU3HMU.

Kuznennble Qopmbl  opraHu3moB. [loHsATHE O JKM3HEHHOH (Qopme.
KuzneHHble GOPMBI PACTEHUI: ACPEBbS, KyCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHHAE



TpaBbl, OAHOJICTHUE TpaBbl. JKU3HEHHBIE (POPMBI SKUBOTHBIX: THIPOOMOHTHL,
re0OMOHTHI, a3pOOHMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckne  ¢Qakrtoppl.  Buasl = OMOTHYECKMX  B3aMMOJACHCTBHIA:
KOHKYPEHLMS, XUIIHUYECTBO, CUMOHNO03 U ero ¢opmel. [lapazntusm, Koomnepanus,
MYTyaJIu3M, KOMMEHCATM3M (KBAPTUPAHTCTBO, HaxJIcOHNUeCTBO). HeTpoduueckue
B3aMMOJCHCTBHS  (TOmMYeckue, (Qopuyeckue, (¢padbpuyeckue).  3HAYCHUE
OMOTHYECKMX B3aMMOJCHCTBUI JJs CYLIECTBOBAHHWS OPraHW3MOB B Cpele
oOutanus. [[pUHIMN KOHKYPEHTHOTO UCKITFOYCHUSI.

JleMoHCTpanun

TaOmuupl 1 cxembl: «OKOJIOTHYECKHE (PAKTOPBD», «CBETOBOH CHEKTPY,
«IKOJIOTUYECKUE TPYIIBI )KUBOTHBIX MO OTHOIICHUIO K CBETY», « Te€mmoKpOBHbIE
JKUBOTHBIE», «XOJIOIHOKPOBHBIE YKWUBOTHBIEY, «MDH3MOJOTUYECKUE aATanTalMK
JKUBOTHBIX», «Cpenpl OOWTaHWs OPraHu3MoBY, «DBHOJIOTMYECKHUE PHTMBIY,
«KuzHeHHble  (opMmbl  pacTeHuiy, <OKu3HeHHBIe  QOPMBI  SKUBOTHBIXY,
«IKOCHCTEMA IMPOKOIMCTBEHHOIO JIECA», « IKOCHCTEMA XBOHHOTO jecay, «Llenu
nuTaHus», «XumHudectBo», «llapasutusam», «KonkypeHus», «CumOno3y,
«KoMmeHcanuzmy.

O6opynoBanue: repdapud pPacTEHUA W KUBOTHBIX, MPUCHOCOONCHHBIX K
BIMSHUIO PA3JMYHbIX SKOJOTMYECKHX (PAKTOpPOB, repOapvH CBETOMOOMBBIX,
TEHENFOOUBBIX W TEHEBBIHOCIIMBBIX PACTCHHMN, CBETOIIOOMBBIC, TEHEMOOUBBIE W
TEHEBBIHOCJIMBBIE KOMHATHBIE PACTEHUS, FepOapuK U KOJUIEKIIMH TEMIOMOOUBBIX,
3UMOCTOMKMX, MOPO30YCTOWUYMBBIX PACTEHUI, Uydena NTULL U 3BEpeid, repbapuun
pacTeHuii, OTHOCAWMXCA K rurpoduram, kcepopuram, mMe3opuTam, KOMHATHBIE
pacTeHUsl JaHHBIX TPYMII, KOJUICKIIMH >KABOTHBIX, OOMTAIOMIMX B PA3HBIX CPEAax,
repbapuu M KOJJIEKUMW PACTCHWA M OKMBOTHBIX, OOJIQfarOlIMX YepTaMu
OPUCIIOCOOJICHHOCTH K CE30HHBIM W3MEHEHUSIM YCIIOBHM >KM3HH, Tepdapuu u
KOJUICKIIMM PACTEHWH M >KUBOTHBIX PA3IUYHBIX >KU3HECHHBIX (DOPM, KOJIICKLIMHU
JKUBOTHBIX, YYACTBYIOIIMX B PA3IMYHBIX OMOTHUECKHAX B3AUMOICHCTBHSX.

Jlaboparopuass pabora «BbIsiBIEHUE NPUCHOCOONICHUI OpPraHU3MOB K
BIIMSTHUIO CBETAY.

Jlaboparopuast pabora «BbIsiBIEHUE NPUCHOCOONICHUN OpPraHU3MOB K
BIIMSTHUIO TEMIIEPATYPhD».

JlabopatopHast padora «AHAaTOMHUYECKHEC OCOOCHHOCTH PACTCHHA U3
Pa3HbIX MECT OOUTAHHUS.

Tema 8. Dxo/10rus1 BUAOB U MOMYJIANMIA

OKOJOrMYECKHE  XAPaKTEPUCTHKM  monyisiuuu.  [lomynsmust  Kak
Ounonornyeckas cucrtema. Pojib HEOTHOPOJHOCTH Cpenbl, PU3nUecKux O0apbepoB U
0COOEHHOCTEH OMONOTMU BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI
nomyasiiiid. OCHOBHBIE TIOKA3aTENId MOMYJISIIMKA:  YUCIIEHHOCTh, TJIOTHOCTB,



BO3pacTHass M TIOJIOBAass CTPYKTYypa, POXKIAEMOCTb, NTPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPALIHSL.

DKOJIOTHYECKas CTPYKTypa nonyiasuuy. OLEHKAa YMCICHHOCTH MOIYJISLUH.
JInHaMUKa TONYJIALMH A €€ PEryysiuus. bUOTMYECKMH NMOTCHUHAAT NMOMYJISLUH.
MoaenupoBaHue IUMHAMUKHA MOMYISUUU. KpuBble pOCTa YMCICHHOCTH MOMYJISILUHA.
KpuBble BbDKMBaHUS. Perymsuus 4YMCICHHOCTH MONYJSUMA: posib (HaKTOPOB,
3aBUCSIIMX M HE 3aBUCSIIMX OT TUNIOTHOCTH. DKOJIOTUYECKUE CTPATETUX BUJIOB (T- U
K-crparerun).

[Tonstue 00 skonormueckoil Hume Buaa. MecrooOuranne. MHOromepHas
Mozaene skomoruyecko HumM JDPr.UM. XarunHcoHa. PasMepsl 5KOJIOrHYeCKOi
HuM. [loTeHnManpHas v pean30BaHHAS HULLIU.

Bun kak cucrema nonynsuuid. Apeansl BUAOB. BUAB M HMX KU3HCHHBIC
CTPATETuU. DKOJOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEICHUS M MHIPalUil >KMBOTHBIX. buonormyeckue
WHBA3WUH YYXKEPOJHBIX BHJIOB.

JleMmoHCTpanun

[Toprpet: k. . XaT4ynHCOH.

Tabmuupl W CXeMbl: «OKOJIOTUYECKUE XAPAKTEPUCTUKH — MOMYJISIUANY,
«[IpocTpaHCTBEHHAss ~ CTPyKTypa  monyjasiuuuy, «Bo3pacTHele  NHUpaMHIbI
nonyysiuum», «CKOPOCTh — 3aCeNneHuss TOBEPXHOCTH  3EMJIM  Pa3iM4HBIMU
opranuzmMammny, « Moaenb 3xonorndyeckoi Humu k. M. XaruuHcoHay.

OO6opynoBanue: repbapur PaCTeHUM, KOJICKIUH KUBOTHBIX.

Jlaboparopuass  pabGora  «lIpucnocoOyiicHHs CEMSH  pacTeHHA K
paccencHuIo.

Tema 9. Jkos0orust c000IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opranm3moB. buoneHo3 m ero crpykrypa. CBsizm MexAy
OpraHu3Mamu B OMOLICHO3E.

Okocuctema Kak OTkpbiTas cucrema (A. Jx. Tencnm). OyHKIMOHATBHBIC
OJIOKM OpPraHu3MOB B JKOCHCTEME. MPOAYLIEHTHI, KOHCYMEHTBI, PEIYLECHTHI.
Tpopuueckne ypoBHH. Tpoduueckre wnenu M cetu. AOHOTHYECKHE OJIOKH
skocucTeM. [T0uBbI M Wbl B 3KOCUCTEMAX. KpyroBOpOT BEIMIECTB U MTOTOK SHEPTUU
B OKOCHCTEME.

OCHOBHBIE ~ MOKa3aTenud  3KOCUCTEMBL.  buomacca HM NPOAYKLMS.
OKOJIOrM4eCKre MAPaMHIbl YUCEN, OMOMACChHl U SHEPTHH.

Jlunamura sxocucmem. Kamacmpoguueckue nepecmpoiiku. @Puyxmyayuu.
HampapiieHHbIE 3aKOHOMEPHBIE CMEHBI COOOLIECTB — CyKUeccHH. [lepBuuHBIE M
BTOPUYHBIE CYKLIECCUM W WX MPHYMHBL AHTPONOIrCHHbIC BO3ACHCTBHS Ha
cykueccnu. KiimmakcHoe cooOuiectBo. bruopaznooOpaszue u moaHoTa KpyroBopoTa
BELIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.



[TpupoaHbIE SKOCUCTEMBL. JKOCUCHEMbL 03ED U peK. DKocucmemvl Mopell u
OKeaHo8. Ixocucmemvl MyHOp, J1eco8, Cmenetl, nyCmbvitb.

AHTPONIOTEHHBIE JKOCUCTEMBI. ATPOIKOCUCTEMA. ATpOLEHO03. Pazmiuus
MEXIY aHTPOIIOTEHHBIMM U MTPUPOJHBIMU SKOCHCTEMAMM.

Ypboskocuctempl. OCHOBHBIE KOMIOHEHTHI ypOo3kocucTeM. [opoackas
dnopa u ¢ayHa. CuHaHTpomM3alMsi TOPOJACKOW QayHbl. buonorudeckoe u
XO3SCTBEHHOE 3HAYCHHUE arPO3KOCHCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHKSI OCHOBHBIX B3aUMOJACHCTBHANA OPraHU3MOB B
3KOCUCTEMAxX. Poib kackaono2o spgpexma u 6UO0G-20upuUKamopos (Kiouesoix
61008) 6 GyHrkyuonuposanuu skocucmem. [1epeHOC SHEPrUM U BEUICCTB MEXKIY
CMEXHBIMHM 3KOCUCTEMAMH. Y CTOMYMBOCTD OPraHU3MOB, NOMYJISILMA U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M AHTPONIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmor 6030€UCmBEuUs 3ACPASHEHUl  PA3HBIX Munoe HA
cyoopeanuzMeHHoM, OpeaHUSMEHHOM, NONYJISAYUOHHOM U IKOCUCINEMHOM YPOBHSIX,
OCHOBbI  DKOJO2UYECKO20 — HOPMUPOBAHUA — AHMPONOSEHHO20 — BO30CUCMBUSL.
MeToa0a0russ MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIOI€HHBIX SKOCUCTEM.

JleMoHCTpanun
[Toprpert: A. k. Tencnu.
Tabmuuer  u cxembl:  «CTpykTypa  OMOLEHO03a»,  «DKOCHCTEMA

HIMPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMA XBOWHOTO jeca», « DYHKIMOHAIbHbIC
IPYMIbl OPraHU3MOB B 3KOCUCTEME», «KpyroBOpoT BEIIECTB B JKOCHUCTEMEY,
«llenu nutanus (macTOMIIHAS, IETPUTHAS)», « DKOJIOTHYECKask MUPaMUIA YUCED,
«DKoJoruueckas nupamuaa OuoMacch, «IKOJOTHYECKas MUpaMuia SHEPTrUm»,
«ObpazoBaHue 6onoTa», «IlepBuuHas cykueccus», «BoccTaHOBICHUE Jieca MOCTe
noxkapa», «9KocucTeMa 03epa», «ArpoueHo3y», «KpyroBopoT BEUIECTB U MOTOK
SHEPruu B arpoueHosey, «lIlpumepsl ypooskocucTemM».

O6opynoBanue: repoapuu pacTEHU, KOJUICKIIMM HACEKOMBIX, Uy4elia MTHIL |
3Bepeit, repOapuu KyJbTYPHBIX U AUKOPACTYLIMX PACTCHUIA, aKBAPUYM KaK MOJIEIb
IKOCHUCTEMBI.

IIpakTuueckas padora «/3yueHue u onucaHue ypooIKOCUCTEMBI.

Jlaboparopuast pabora «M3yueHue pazHOOOpazusi MEIKUX MOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HBIX SKOCHCTEMAX).

JKCKypcHst «DKCKYypCUsl B THNMYHBIN OMoreouneHo3 (B ayoOpaBy, Oepe3HsIK,
€JIBHUK, HA CYXOI0JIbHBIA WM TOMMEHHBIN JIYT, 03€p0, O0JI0TO ).

DKCKypeust «OKCKYypCcUsi B arpodKOCHCTEMY (HA TOJE€ WM B TEIJIMYHOE
XO3SIUCTBO ).

Tema 10. buocdepa — riodanbHas 3KOCHCTEMA

buocdepa — oOmemmanerapHas o0osiouka 3eMju, A€ CYIIECTBYET WIIU
CYLIECTBOBAJIA JKMU3Hb. PazBuThe npeacrasieHuii o onochepe B Tpyaax 3. 3rocca.



VYuenue B. U. Bepnaackoro o duocepe. Obnactu duocdepsl u €€ cocras. Kupoe
BELIECTBO OMOC(HEPHI M €r0 (PYHKIIMH.

3aKOHOMEPHOCTH CYyIIECTBOBaHUS Onocdeprl. OcoOeHHOCTH OMOChEPBI Kak
rio0anbHON 3KocHucTEMBL. J[MHaMuueckoe paBHOBecue B Onocdepe. KpyroBoporsl
BEUICCTB M OMON€OXMMHUYECKUE LUKIIBI (YIJIEPOJA, a30Ta). PATMUYHOCTG SIBICHUH
B Onocepe.

3oHanbHOCTh Omocdepnl. [lonsTue o Ouome. OCHOBHBIE OWOMBI CYIIH:
TYHJIpa, XBOMHBIC JIECA, CMEUIAHHBIE U IIMPOKOJIMCTBEHHBIC JIECA, CTEIN, CABAHHBI,
NYCTBIHY, TPOMMYECKUE JIECA, BBICOKOTOPbs. KIMMarT, pacTUTENbHBIA U YKUBOTHBIHA
MUP OMOMOB CYIIIH.

Crpyktypa u pyHKIMS KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO NOTCHIMANA U
OonochepHbIX PyHKIUHA.

JleMmoHCTpanun

[Toprpetsr: B. . Bepnaackuid, O. 3rocc.

Tabmunpr 1 cxemel: «I'eocdepbl 3emmm», «KpyroBopot azora B MPUPOACY,
«Kpyrosopor yrnepoga B mnpupoae», «KpyroBopor kucinopona B MPUPOACY,
«Kpyrosopot Bozmbl B npupoac», «OCHOBHble OMOMBI cymimy, «KimMarnueckue
nosica 3emimy, « TyHapay», «Taitray, «Cmemannbiii necy, «IIMpOKOJIMCTBEHHBIN
aecy, «Crenby, «CaBanHay, «[lycTbiHsY, « Tponueckuii necy.

O6opynoBanue: repdapun pacTeHHU pa3HbIX OMOMOB, KOJUICKIIUHN >KMBOTHBIX.

Tema 11. HestoBek u OKpy:RAWIIAS cpeaa

OKOJOrMYEeCKHE KPU3AChI M WX NPUYMHBL. BO3IEHCTBUME YENOBEKa Ha
ouocepy. 3arpszHeHue BO3AYIIHOW cpeapl. OxpaHa BO3ayxa. 3arps3HEHUE
BOAHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymenwe mnouBel. OxpaHa
NOYBCHHBIX PECYPCOB. M3MeHenne knumara.

AHTPONIOTEHHOE BO3JACHCTBAE HA PACTUTEIIBHBIA M YKUBOTHBIM Mup. OXpaHa
PACTUTENBHOTO M >KABOTHOTO MHUpPA. OCHOBHBIC NMPUHLMUIBI OXPaHbl MPUPOIBL
Kpacubie kHuru. Oco0o oxpaHsemble npupoanbie Tepputopun (OOIIT).
Borannveckuie cagapl 1 300J10TMUECKHUE MTAPKH.

OCHOBHBIE TPHUHLMUIBI YCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA M MPUPOJBL
PanpoHaibHOE ~ MPUPOAONOJIB30BAHME M COXPaHCHHE  OMOJIOrMYECKOIrO
pazHooOpazus 3emyid. OOHmME 3aKOHOMEPHOCTH MOOATBHBIX HSKOJOTHUYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOIO KPHU3UCA M €T0 BEPOSITHBIE MOCIIECICTBUS.

Pa3BuTe METOAOB MOHMTOPWUHIA PA3BUTHS OMNACHBIX TEXHOTCHHBIX
npoieccoB. CucmemHvle UCCIe008AHUsI nepexood K pecypcocbepezaioueti U
KOHKYPeHmMOoChocobnoii snepeemure. buonocuyecrkoe pasHoobpasue u buopecypcei.
Hayuonanervie ungopmayuonHvie cucmemvl, obecneyusaroujue O0oCmyn K
unopmayuu  no  COCMOAHUIO  OMOEIbHBIX  6U008 U  dkocucmem. (OCcHoBbl



aKROpeabuIuUmayuyu  dKocucmem U cnocobos 6opvdvl ¢ OUONOBPEICOECHUSIMIL.
Pexoncmpykyust MOPCKUX U HA3EMHBLX DKOCUCHEM.

JleMmoHCTpanun

Tabmuubl W cxembl:  «3arps3HeHHE  arMocepb»,  «3arps3HEHUE
runpocepel», «3arpssHeHue nouBby, «llapHukoBbIE 3(dekT», «Ocobo
OXPAHSEMBIE PUPOIHBIC TEPPUTOPHI?, « MOIEIN YyIPABIIEMOTO MUPAY.
O6opynoBanue: ¢GoTtorpaguu OXpaHSEMbIX PaCTCHUN W >KUBOTHBIX KpacHOi
kHuru Poccutickoi @enepanuu, KpacHO! KHUTH PErMOHA.



HJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
BNOJIOI'MN HA YPOBHE CPETHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJibTaTaM OCBOCHUS
0o0y4YarouMMHUCS TPOrpaMM CPEeIHEro o0mero o0pa3oBaHus: JUYHOCTHEIE,
METANPEAMETHBIE U TTPEAMETHBIE.

B cTpyKType MMYHOCTHBIX PE3YJIbTATOB OCBOEHMS MPOTrpaMMbl MO OMOIOTHH
BBIJICTICHBI CIAEAYIOIME COCTABJISIOIIME. OCO3HAHKWE O0YYAOIMMUCS POCCHHCKOMN
IPAKAAHCKON UIEHTUYHOCTA — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTENIBHOCTH
U CaMOONPEACICHUI0, Haiuyue momueayuu K  OOy4YCHHUIO  OWOJIOTHH,
yeaeHanpaesienioe pazeumue BHYTPEHHUX YOESKICHWI JMYHOCTH HA OCHOBE
KJIFOYEBBIX LEHHOCTEH M MCTOPUYECKUX TPAAWLMH PA3BUTHS OHMOJIOTHYECKOTO
3HAHUSL, 2OMOBHOCHb U CNOCOOHOCMb 00YUYarOIUXCsl PYKOBOACTBOBATLCSA B CBOCH
JEATENBHOCTA LIEHHOCTHO-CMBICIIOBBIMM  YCTAHOBKAMH, MPUCYIIAMHA CUCTEME
OMOJIOTMYECKOTO  OOpa3OBaHMsl, H@iu4ue  NPABOCO3HANUSL  SKOJOTUUYECKON
KYJBTYPBL, CNHOCOOHOCIMU CMAGUMb TEIIA U CTPOUTD YKU3HECHHBIC TJIaHbI.

JIMYHOCTHBIE PE3yNbTAThl OCBOCHHS MPOrpaMMbl IO OMOJIOTUM JTOCTHTArOTCS
B CIWHCTBE YYEeOHOM M BOCHUTATEIBHOW JACATEIBHOCTH B COOTBETCTBUM C
TPAIULUOHHBIMU POCCUHCKAMH COLMOKYJIbTY PHBIMHA, HCTOPUYECKUMH U TyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSMHU, MPUHATBIMU B OOILIECTBE MPABWJIAMH U HOpPMaMu
NOBEICHUS W CHOCOOCTBYIOT MpOLECCaM CaMOMNO3HAHWS, CaMOBOCIATAHUS W
CaMOPA3BUTHUS, PA3BUTHS BHYTPEHHEH NO3WUMU JIMYHOCTH, MATPUOTH3MA H
YBOKEHUS K 3aKOHY M MPABONOPSJIKY, YEIOBEKY TPYJA U CTAPLIEMY MOKOJICHHMIO,
B3AMMHOIO YBWOXKEHUS, OEPEHOrO0 OTHOWICHUS K KYJbTYPHOMY HACIEAWIO W
TPAAMLMAIM MHOTOHALMOHAJIBHOTO Hapoaa Poccuiickoit denepauuu, npupoae u
OKPY>KaroIlen Cpeae.

JIMYHOCTHBIE PE3yJbTaTbl OCBOCHUS YueOHOro mnpeaMera «buomorusy
JOJKHBI OTPaXkaTh TOTOBHOCTH U CIIOCOOHOCTH 00y YArOIIMXCSl PYKOBOACTBOBATHCS
c()OPMUPOBAHHOW BHYTPEHHEH TMMO3MLIMEHR JMYHOCTH, CUCTEMON LIEHHOCTHBIX
OpUECHTALIMMA, TMO3WTUBHBIX BHYTPEHHUX  YOEXKICHWH, COOTBETCTBYIOIIUX
TPAJIULIMOHHBIM LEHHOCTSM POCCUHCKOrO OOIIECTBA, PACHIMPEHUE KU3HEHHOTO
OMBITA M ONBITA JCIATEILHOCTH B MPOLIECCE PEATM3ALMU OCHOBHBIX HAIPABIICHUM
BOCIIUTATENBHOM EATEIBHOCTH, B TOM YHUCIIE B YACTH:

1) rpaskIaHCKOro BOCIIMTAHUSI:

c(OPMUPOBAHHOCTh IPAKIAHCKOM MO3ALIMK 00YYaOIIErocs KaKk akKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUIACKOTr0 OOUIECTRA,

OCO3HAHUE CBOMX KOHCTHTYLMOHHBIX NPaB M OO0SI3aHHOCTEH, YBAKEHUE
3aKOHA U MPaBONOPSIIKA,



TOTOBHOCTb K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TIPU CO3IAHHUH
Y4E€OHBIX MPOEKTOB, PEIICHUM YUYEOHBIX M TO3HABATENBHBIX 3a7a4, BBIMOJTHCHUN
OMOJIOTMYECKHUX SKCTIEPUMEHTOB,

CHOCOOHOCTh  OMPEACTATh COOCTBCHHYIO TMMO3UIMI0 MO OTHOIICHHIO K
SIBJIEHUSIM COBPEMEHHOM YKU3HU U OOBICHITH €€,

YMEHHE YUYHUTBIBATH B CBOMX JCHCTBUSX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3AMMOJCHCTBHS JHOAEH ¢ Pa3HBIMU YOSKACHUSMH, KYJIbTYPHBIMA LEHHOCTIMH U
COLIMAIIBHBIM TIOJIOKEHUEM;

TOTOBHOCTb K COTPYJHMYECTBY B MPOLECCE COBMECTHOIO BBIOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX W HCCIENOBATENIbCKUX 3a/1a4, YBAKUTEIBHOIO
OTHOIICHUST K MHEHHIO ONMOHEHTOB MpPH OOCYKIECHWU CIIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COAEPKAHUS,

TOTOBHOCTBb K TYMAHUTAPHON U BOJIOHTEPCKOM NEATETBHOCTH,

2) IaTPHOTHYECKOT0 BOCIIUTAHHUS

c(hOPMHUPOBAHHOCTh POCCUICKOM TPAKIAHCKON UAECHTUYHOCTH,
NaTPUOTU3MA, YBLKEHHsS K CBOEMY HAPOJYy, YyBCTBA OTBETCTBEHHOCTH MEPEN
PonuHoilt, ropmocti 3a cBOW Kpail, cBOXO POauHYy, CBOW S3BIK W KYJIBTYDY,
MPOLLUJIOE M HACTOSIIIEE MHOTOHALMOHATIBHOTO Hapoaa Pocenu;

LIEHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACIIECIUIO U MAMITHUKAM MPUPOJBI,
JNOCTW)KEHUSAM Poccnu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPYIE;

CHOCOOHOCTh OLICHMBATh BKJIAJ POCCHUMCKMX YYEHBIX B CTAHOBJICHHE U
pa3BuTHE OWOJIOTMH, TOHMMAHWs 3HAYEHWs OWOJIOTMA B MO3HAHWM 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO OOIIECTRA,

ujchHas yOeKIEHHOCTh, TOTOBHOCTh K CIY)KCHUIO M 3amurte OTedecTsa,
OTBETCTBEHHOCTH 34 €0 CYAbOY;

3) AYXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSI:

OCO3HAHUE Iy XOBHBIX [IEHHOCTEN POCCUICKOr0 HApoaa;

c()OPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, 3STUUECKOTO MOBEICHUS,

CHOCOOHOCTh OLICHWMBATh CHUTYAllMI0 W NPHUHAMATHh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSCh HA MOPAIIBHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH,

OCO3HAHUE JIMYHOTO BKJIAJA B MOCTPOEHUE YCTOMUMBOrO Oy AyIIEro;

OTBETCTBEHHOE OTHOLICHUE K CBOUM POAMTEISAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO MPHHATHS LEHHOCTEW CEMEHHON JKU3HM B COOTBETCTBUH C
TpaguuMsaMH Hapo1oB Poccun;,

4) 3¢TeTU4eCKOro BOCIIUTAHMS:

ACTETHYECKOE OTHOLIEHUE K MUPY, BKJIIOYAs ACTETHKY ObITa, HAYYHOTO W
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, TPYAa, OOLIECTBCHHBIX OTHOIICHHUIA;

MOHUMAHUE SMOLMOHATILHOTO BO3ACHCTBUS YKUBOM IPUPOAIBI U €€ LICHHOCTH,



TFOTOBHOCTh K CaMOBBIPQKCHHUIO B Pa3HBIX BHJAX HMCKYCCTBA, CTPEMIICHHE
NPOSBIIATE KAYECTBA TBOPUECKOH JINUHOCTH,

S) ¢u3uyeckoro BocnuTAHHSA, (POPMHPOBAHUS KYJBTYPbI 310POBbSI H
IMOLHMOHAIBHOTO 0JIArOMOJYYHs:

MOHUMAHWE W peanusanus 370pOBOTO W 0Oe30MacHOro oOpasa >KU3HH
(310poBOE  TUTaHWE, COOMIOJCHUE TUTMEHMYECKMX TOPAaBWJI W HOPM,
cOATaHCUPOBAHHBIA PEKUM  3aHATHI W OTOBIXA, PEryJsgpHas (QuandecKas
AKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOIO OTHOILIEHUS K
COOCTBEHHOMY (PM3NYECKOMY M MICHXUYECKOMY 3JI0POBBIO;

NOHAMAHWE ILEHHOCTH TPaBWJ WHAWBHIYABHOTO M KOJUIEKTHBHOIO
0€30MacHOro MOBEACHMS B CUTYalMsX, YTPOKAIOIIMX 3J0POBBIO U SKH3HH JIFOJIEH;

OCO3HAHUE MOCJEACTBUNA U HEMPUATUS BPEIHBIX MPUBBIYECK (yHNOTPEONEHUS
AJIKOTOJ1s, HAPKOTHKOB, KYPEHHUS ),

6) TPy10BOr0 BOCIMTAHUSL:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MAaCTEPCTBA, TPYAOIO0HE,

FOTOBHOCTH K AKTMBHOW AEATEIBHOCTA TEXHOJIOTMYECKON WM COLMAIBHOMN
HAMPABJIEHHOCTH, CMIOCOOHOCTh MHULMUPOBATH, MJIAHUPOBATE U CAMOCTOSTEIIBHO
BBITIOJHATH TAKYIO JESTEIbHOCT;

MHTEPEC K PA3MUYHBIM chepaM Mpo(PecCHOHATBHOM NEATENBHOCTH, YMEHUE
COBepLIaTh OCO3HAHHBIA BBIOOP Oyaymeil npodeccud W PeaTn30BHIBATH
COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHWID W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEW KU3HH,

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS :

SKOJIOTHYECKH LEJNECO00PA3HOEC OTHOUICHHE K NPHPOJAE KAK HCTOYHUKY
JKU3HU Ha 3eMJie, OCHOBE €€ CYLIECTBOBAHNUS,

NOBBILICHUE YPOBHS SKOJIOTHYECKOW KYJIBTYpbl: NPUOOPETEHUE OIbITa
IUIAHAPOBAHKUS TMOCTYNKOB M OLICHKM WX BO3MOXKHBIX TMOCJIEACTBUN ISt
OKPY>Karollen CPeasb,

OCO3HaHUE TIIOOAIBHOTO XapaKTepa 3KOJOTMYECKMX MPOOJIeM M MyTedl Mx
peLeHus;

CHOCOOHOCTh MCMOJB30BaTh NPHOOPETAEMBIE MPH W3YYECHUU OWOJIOTUU
3HAHWS W YMEHUS MpPU PEIICHUM NTPOOJEM, CBA3aHHBIX C PalMOHATBHBIM
NPUPOAOINOIb30BaHUEM  (COONIIOZICHUE  TPaBWJl  TMOBEACHHS B MPUPOJIE,
HAMPABJICHHBIX HA COXPAHCHHE PABHOBECHsS B SKOCHUCTEMAX, OXPaHy BHJOB,
AKOCUCTEM, OMOCHEPHI);

AKTUBHOE HENPUATHE JEUCTBUNA, NPUHOCAIIMX BpPed  OKPY KArOLIEH
OPUPOHOM Cpele, YMEHHE MPOTHO3WPOBATh HEOIArOMPHUATHBIE 3KOJIOTHYECKUE
NOCTIEACTBHS MPEANPUHUMACMBIX IEHCTBUI U MPEAOTBPALLATD HX;



HAIAYUE PA3BUTOTO SKOJIOTMYECKOrO MBILIUIEHUS, SKOJIOTMUYECKON KYJIbTYPHI,
OTbITA JESATEIIBHOCTH 3KOJIOTHYECKOH HAMPABJIEHHOCTH, YMEHUS
PYKOBOJCTBOBATECI MMHU B ITO3HABATEIBHOW, KOMMYHMKATHBHOW W COLIMAIBHON
INPAKTUKE, TOTOBHOCTH K YYACTUIO B MPAKTUYECKON NEATENBHOCTH SKOJIOTHYECKON
HAMPABJICHHOCTH,

8) neHHOCTH HAYYHOI O IO3HAHMS:

c()OPMUPOBAHHOCT MHPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO PA3BUTHS HAYKA M OOLIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA AMATIOTE
KYJBTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOW M YMTATENIBCKOW KYJbTYPbl KaK CPEICTBa
B3aMMOJCHCTBHS MEKIY JTFOAbMH U IMO3HAHUS MUPA,

MOHUMAHWE crneuupuKkn OUOJIOTUM KaK HAyKd, OCO3HaHUs €€ PO B
(OpPMUPOBAHMHU PALMOHATBHOIO HAYYHOTO MBILLIEHUS, CO3[aHWUU LEIOCTHOTO
NPEICTABICHUS 00 OKPYXAKOUIEM MHUPE KaK O €IUHCTBE MPHUPOJbI, YEJIOBEKA U
oOuiecTBa, B MO3HAHWUM MNPHPOIHBIX 3aKOHOMEPHOCTEH W pEeUIeHHH MpoOiIeM
COXPAHEHUSI TPUPOJTHOTO PABHOBECHS,

yOEXKAEHHOCTh B 3HAYMMOCTH OWOJIOTHM IS COBPEMEHHON LIMBHIM3ALWU:
00ECTIEYCHUsT HOBOTO YPOBHSI PA3BUTHsI MEAWLMHBI, CO3IAHUE MEPCICKTHUBHBIX
OMOTEXHOJIOTHHA,  CIOCOOHBIX  pEIIaTh  PECYpPCHbIE  MPOOJEMBI  PA3BUTHS
YeJI0OBEYECTBA, TOUCKA MyTEeH BBIXOJA U3 MIOOAIBHBIX JKOJIOTHYECKUX MPOOJIEM U
o0ecrieueHUsT  Mepexoja K  YCTOMYMBOMY — Pa3BUTHIO,  PalMOHAIBHOMY
WCIOJb30BAHUIO MPHUPOJHBIX PECYPCOB W (POPMHPOBAHMIO HOBBIX CTAHIAPTOB
YKU3HU,

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OHMOJOTMYECKHX 3HAHWH B LENAX
NOBBILICHHST OOWICH KyJBbTYPbl, €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, Kak
COCTaBHOM 4acTh (PYHKIMOHATIBHOW T'PaMOTHOCTH OOydarommxcs, (GopMUPyEMOid
P U3YUYEHUH OMOJIOTHH,

NOHMMAHWE CYIIHOCTH METOJOB MO3HAHMS, UCMOIb3YyEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTM WCHOJIb30BATh IMOJyYacMbIE 3HAHWSA IS aHajau3a W
OOBSICHEHMSI SIBIEHUI OKPYKAIOLIEr0 MUPA M MPOUCXOAAIIMX B HEM W3MCHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIKOUYCHHS HA OCHOBE HAyYHbBIX (DAKTOB W
MUMEIOIMXCS JAHHBIX C LENIBIO MOy YeHHs JOCTOBEPHBIX BBIBOJIOB,

CHOCOOHOCTh CaAMOCTOSITENIBHO MCIOJB30BAaTh OMOJIOTMYECKUE 3HAHUS IS
pewmeHust NpoOIEM B peabHBIX )KU3HEHHBIX CUTYalUsX;

OCO3HAHUE LEHHOCTH HAYYHOW MAEATETBbHOCTH, TOTOBHOCTH OCYIIECCTBIISATH
NPOEKTHYIO M HCCIIEA0BATENBCKYIO IEATENBHOCTD UHAWBHA Y AJTGHO U B TPYTIIIE,

FOTOBHOCTb M CHOCOOHOCTh K  HEMPEPBIBHOMY  OOPAa30BaHHID W
caM000pa30BaHUI0, K AKTMBHOMY TOJYYEHUK) HOBBIX 3HAHWA MO OWOJIOTWM B
COOTBETCTBUM C YKU3HEHHBIMHA MOTPEOHOCTAMMU.



METAIPEJIMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHBIE Pe3yJIbTaThl OCBOEHUSI yueOHOro mpeamera «buomorus»
BKIIFOYAKOT: 3HAYMMBbIE i1  (OPMUPOBAHUS MHUPOBO33PECHUS O0YyUarOIMXCs
MEXKIACUUIIIMHAPHBIE (MEKITPEAMETHbIE) OOUICHAYYHBIE TIOHATHUS, OTPAKAFOLIUE
LEJIOCTHOCTh HAYYHOH KApTUHBI MUpa W COCUM(PHUKY METOJOB MMO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax (BEIICCTBO, SHEPIHsl, SIBJICHHE, MPOLECC,
CUCTEMA, HAYYHBIA (DAKT, MPUHLIMI, THIOTE3d, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
UCCNeoBaHue,  HAOMIOACHWE, M3MEPEHHME,  OKCIEPUMEHT MW JIPYIHe);
YHUBEPCAJIbHBIC y4eOHBIC JEHCTBUS (MO3HABATENbHBIC, KOMMYHWKATHUBHBIC,

PETYJIATUBHBIC), 00ecneYnBaroOIIne (opmupoBaHue (yHKIMOHATBHOR
IPaMOTHOCTH M COLMAIBHOH KOMMIETCHIMH OOyYarolmMXCs, CHOCOOHOCTh
o0yyarommxcst UCTOJIB30BATh OCBOCHHBIC MEXKIACUUIUTAHAPHBIE,

MHUPOBO33PCHUYECKHE 3HAHMS M  YHUBEpPCAJbHBbIE yueOHbIE JCHCTBUS B
[TO3HABATEIILHON W COLIMAILHON IIPAKTHUKE.

B pesynpratre wm3yyeHWss OMOIOTMM HA YPOBHE CPEeAHEro o0miero
oOpazoBanust y oOywatonierocss OyayT CcQOPMUPOBAaHBI MO3HABATEIBHBIC
YHUBEPCAIbHBIE YUEOHBIC JCHCTBUS, KOMMYHUKATUBHbBIE YHUBEPCAIbHBIEC YUEOHBIC
JCUCTBUS, PETYJATUBHBIE YHUBEPCAIbHbIC YueOHbIE JEHCTBUS, COBMECTHas
JESITEIBHOCTb.

MertanpenMeTHble pe3yJbTaTbl OCBOEHMS MPOrpaMMbl CPEAHErO OOILEro
00pa3oBaHMsl TOJDKHBI OTPAXKATh:

OBaaneHne  YHUBEPCAJIBHBIMH  YYeOHBIMU NMO3HABATEJIbHBIMU
JAECTBHAMM:

1) 6GazoBbIe JTOTHYECKUE ACHCTBUA:

CaMOCTOSITENIbHO  (POPMYJIMPOBATh W aKTyaJlu3upoBaTh  MpoOseMy,
paccMarpuBaTh €€ BCECTOPOHHE,

UCMOJIb30BAaTh MPU OCBOCHWU 3HAHUN NPUEMBI JIOTUYECKOTO MBILILICHHUS
(aHanmM3a, CUHTE3a, CPaBHEHMS, KiTaccu(ukanmu, 0000IIECHNUS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX MOHATUH (BBIACNATH UX XAPAKTEPHBIC NMPU3HAKHU, YCTAHABJIUBATH
CBSI3U C IPYTUMU MOHSATHUIIMH );

OMpPENENATh UENU JEATEIbHOCTH, 3a/]aBasi MapaMeTpbl M KPUTEPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTAThI JEATEIBHOCTH C IOCTABICHHBIMU LIEISMMU;

UCIOJIb30BaTh OMOJOTHYECKHAE TOHATHS Uil OOBICHEHUsT (DAKTOB W SIBJICHUMN
>KABOM NIPUPOLBI;

CTPOUTH JIOTUYECKME PpaACCY>KIEHHUS (MHIAYKTUBHBIEC, ACTYKTUBHBIE, IO
QHAJIOTMH), BBISBJIATH 3aKOHOMEPHOCTH W TMPOTHUBOPEUMST B PacCMATPUBACMBIX
SIBJICHUSIX, POPMYJIMPOBATH BHIBOJIbI U 3aKITHOUYCHUS;

OPUMEHATH  CXEMHO-MOJCTBHBIE  CPEACTBA A MPEACTABJICHUS
CYUIECTBEHHBIX CBSI3€H M OTHOIICHUHM B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTAX, a



TAK)KE  NPOTHUBOPEYMI  Pa3HOr0  poJAa,  BBISBICHHBIX B Pa3jIMYHBIX
WH(OPMALMOHHBIX UCTOUYHUKAX;

pa3padaTeiBaTh MJaH PELICHUS MPOOTEMBI C YYETOM aHAIKM3a UMEIOIMXCS
MaTEPUATBHBIX U HEMATEPUATIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B ACITEILHOCTbD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCTEACTBUAN ACITETbHOCTH,

KOOPAVMHHUPOBaTh M  BBINOJHATH PAdOTy B YCIOBUSX  PEAIBHOTO,
BUPTYITBHOTO 1 KOMOMHAPOBAHHOTO B3aUMOJICHCTBHS,

Pa3BUBATH KPEATHBHOE MBILICHAE MTPH PELICHUM KU3HEHHBIX MPOOJIEM.

2) 0a30BbIC HCCJICI0BATEILCKHE ICTICTBHS:

BJIQ/ICTh HABBIKAMHU YYEOHO-HCCIIEN0BATENBCKONW H MPOCKTHON NEATEIBHOCTH,
HABBIKAMM  paspellicHust MpoOJeM, CHOOCOOHOCTBID M TOTOBHOCTBKO K
CaMOCTOSITETLHOMY TTOMCKY METOJIOB PELICHHSI MPAKTUYECKUX 33144, TPUMEHCHUTO
PA3IMYHBIX METOJOB MO3HAHUS,

UCMOJb30BaTh PA3JM4YHbIC BUABl JEATEIIBHOCTH MO TMOJYYEHHIOD HOBOIO
3HAHWS, €r0 WHTEPNPETAlMK, MPEOOPA30BAHUI0 M NPUMCHECHHIO B YUYCOHBIX
CUTyalusIX, B TOM YUCIIC TPH CO3JaHUH YYEOHBIX U COLMAIIBHBIX TPOEKTOB;

(opMUPOBaTh HAYYHBIA THUN MBILIUICHUS, BIAJETh HAYYHOH TEPMUHOJIOTHCH,
KJIFOYEBBIMH MOHATHSIMHU U METOIAMMU,

CTaBUTh W (HOPMyJHpPOBaTh COOCTBEHHBIC 3aJaud B 0OPa30BATEIBHOMU
JESATEILHOCTH W KU3HCHHBIX CUTYALUSIX;

BBISIBJISITh MPUYAHHO-CJICACTBEHHBIE CBSI3M W aAKTyaJIM3UPOBaTh 3a4ady,
BBIJIBUTaTh THUNOTE3y €€ pPEIICHUs, HAXOAWTh ApPryMEHTHI IS J0KA3aTeNbCTBA
CBOMX YTBEP:KICHUH, 3a4aBaTh MApaMETPhl U KPUTEPUN PEILEHUS,

AQHAJIM3MPOBATh TMOJYYEHHBIE B XOJE€ PCLICHWS 3adaud  Pe3yJIbTarhl,
KPUTHYECKH OLICHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLEHKY HOBBIM CHTYALMsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT,

OCYILECTBIIATh LEJICHAMPABJICHHBI MOUCK MEPEHOCAa CPEACTB M CIOCOOOB
JEHCTBUS B MPO(ECCHOHAIIBHY IO CPENY;

YMETh MEPEHOCUTh 3HAHWS B TMO3HABATEIIBHYIO W MPAKTHYECKYHO 00nacTv
YKU3HEEATEIIBHOCTH,

YMETh HHTEIPUPOBATH 3HAHUS U3 PA3HBIX TPEIMETHBIX 00JIaCTEH;

BBIJIBUTaTh HOBBIE MJICH, MPEUIaraTb OPUTMHAIBHBIE MOAXOABl U PELICHHUS,
CTaBUTh MPOOJIEMBI ¥ 337a49M, IOy CKAIOIINE alTbTCPHATUBHBIC PEIICHUS.

3) paborta ¢ undopmanueii:

OPUEHTHPOBATHCS B PA3JIMYHBIX UCTOYHHUKAX HHPOPMALMK (TEKCTE YUEOHOrO
nocoOus, HAyYHO-NOMYJISIPHOM JMTeparype, OMOJOTMYECKHX CIIOBApIX U
CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax MaHHbBIX, B WHTEpHETE), aHAIM3HPOBATh



WH(OPMALMIO PA3IMYHBIX BUJOB U POPM NPEACTABICHHS, KPUTHUYECKHA OLECHUBATh
€€ TOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTE;

(opMyUpPOBaTh 3aMPOCHl U MPUMEHATH PA3TUYHBIE METOJbI MPH MOUCKE W
otOope OnosIornueckoi nHMopMaIu, HEOOXOAUMOM JUIsl BBITOJIHEHUS YUYEOHBIX
3ajay;

npuoOpeTaTh ONBIT MCHOJB30BaHUS HWH(POPMALMOHHO-KOMMYHHUKATABHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIBTYPY AaKTUBHOTO MCIOJB30BaHUS PA3IMYHBIX
NOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BBIOMPATh  ONTUMAIBbHYIO  (OpPMY  MPEACTABIICHUS
Ononornueckoil HHGopMalKK (CXeMbl, rpaQuKy, AUArPaMMBbl, TaOJIHALbI, PUCYHKH
¥ Ipyroe),

WCIOJb30BaTh HAYYHBIA S3BIK B KayeCTBE CPEACTBA MNpu padoTe ¢
Ononornueckoii mH(pOpPMaUMEH: TNPUMEHATH XHUMHUYECKHE, (PHU3MYECKHE W
MaTeEMaTHYECKAE 3HAKH W CUMBOJIbI, (popMysibl, aOOpeBHATYpPY, HOMEHKIATYPY,
UCIOJB30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBA
HArJSAHOCTH,

BJIQJCTh  HABBIKAMM  PAClO3HABAHWS W 3allUThl  HWH(pOpPMALMH,
WH(OPMaMOHHOH 0€30MaCHOCTH JTUYHOCTH.

OgyageHne yHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH AeHCTBUSIMU:

1) oOienue:

OCYILECTBIIATE KOMMYHHUKALIMKA BO BCEX c(hepax KU3HU, AKTUBHO Y4ACTBOBAThH
B JIMAJIOTE WM JUCKYCCHM MO CYIIECTBY OOCYXKIAEMOW TEMBI (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CY>KACHHS OTHOCHUTEIBHO BBINOJHEHHS NpEIaracMoin
3a/1a4M, YYUTHIBATH UHTEPECHI U COTMNIACOBAHHOCTh MO3HMLMNA APYTUX YYACTHUKOB
JMaJIora WA JUCKY CCHN ),

pacro3HaBaTh HEBEpOATbHBIE CPEACTBA OOLICHMS, TMOHUMATh 3HAYCHHE
COLMATBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(DIMKTHBIX CUTYalWH,
YMETh CMSITYaTh KOH(PIUKTHI U BECTH MEPETOBOPHI;

BJIQJICTh PA3JIMYHBIMU CHOCOOAMH OOIICHUS W B3aUMOJCHCTBUS, TOHUMAThH
HAMEPEHUS IPYTUX JIFOJACH, MPOSBIIATh YBAKUTEIIBHOE OTHOLICHHE K COOECETHUKY
U B KOPPEKTHOU (popMe popMynrpoBaTh CBOU BO3PAKECHUS,

PA3BEPHYTO W JIOTUYHO M3JaraTh CBOK) TOYKY 3PEHHUS C MCHOJb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasi AeSITeIbHOCTD:

NOHAMATh W HCIOJIB30BATh MPEUMYLIECTBA KOMAHAHOW M WHIMBUIYaIbHOM
pabOThI MPU PEUICHUN OMOJIOTUYECKON MPOOaEMBbI, 000CHOBBIBATH HEOOXOIMMOCTh
NPUMEHEHUS TPYNIOBBIX (POPM B3aUMOIECHCTBUS NPU PEIIEHUH YUeOHOM 3a1a4W;

BbIOMpATh TEMATWKy W METOJbl COBMECTHBIX ACHCTBHIA C y4€TOM OOHMX
WHTEPECOB M BOBMOXKHOCTEHN KAKIOTO YeHA KOJUICKTHBA,



[PUHUMATh  LEJIU  COBMECTHOW  AEATENbHOCTH, OPraHU30BbIBATH WU
KOOPAMHHUPOBATH JEUCTBUA 110 €€ MOCTHKEHUIO. COCTaBIATH IUIAH ACHCTBHM,
pacrpeacnaTh pojiMd ¢ YYETOM MHEHHHA YYaCTHHKOB, OOCYXKIaTh PE3YJIbTaThl
COBMECTHOM paboTHl,

OLICHMUBATh KA4e€CTBO CBOECIO BKIAJAa W KAKAOTO YYaCTHHUKA KOMAaHAbl B
o0LMiA pe3yJIbTaT Nno pa3padoTaHHBIM KPUTEPHSIM,

npeiarartb HOBBIE TIPOEKTHI, OLEHHMBATh HACH C TMO3ULNUM HOBU3HEIL,
OPUTMHAJIBHOCTH, NMPAKTHYECKONW 3HAYUMOCTH,

OCYILECTBJIATE TMO3UTUBHOE CTPATErHYECKOE TOBEACHUE B Pa3IUYHBIX
CUTYalUsIX, MPOSIBIISATE TBOPUYECTBO U BOOOPAKEHUE, ObITh MHULUATUBHBIM.

OBJ1aiecHHE YHHBEPCAJIBHBIMH PEryJISITHBHBIMH JCHCTBHSIMU:

1) camoopranusanus:

UCIOJb30BaTh OMOJIOTMYECKUE 3HAHUS JUIS BBIABICHUS MPOOJIEM H HX
PELICHUS B )KU3HEHHBIX U YUECOHBIX CUTYalMSIX;

BbIOMpaTh HA OCHOBE OHMOJIOTMYECKMX 3HAHWI IIEJIEBBIE W CMBICIOBBIC
YCTAHOBKM B CBOMX ACHCTBHUAX W MOCTYIIKAX IO OTHOLIEHHUIO K JKMBOHW MPUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYIKAFOIINX;

CaMOCTOSITENBHO OCYLIECTBIIATE MMO3HABATENBHYIO JEATEIBHOCTD, BBISABIATH
npoOIEMBI, CTaBUTh U (POPMYJIUPOBATh COOCTBEHHBIC 3a7a4d B 00pa30BATEIILHOMN
NEATENBHOCTH U )KU3HEHHBIX CUTYalUsAX;

CaMOCTOSITETTIBHO ~ COCTAaBJISITh [UIAH PEIIEHUST TPOOJIEMBI € YUYETOM
UMEIOIIMNXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAMOYTCHHIA,

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacpsTh paMKX YU4€OHOTO TPEAMETA HA OCHOBE JIMYHBIX TPEANOUTEHUIA,

JIeNIaTh OCO3HAHHBII BBIOOD, apryMEHTUPOBATh €ro, Opark OTBETCTBEHHOCTH
3a peLICHHUE;

OLICHUBATb TPUOOPETEHHBIN OTIBIT,

croco0CTBOBATh (POPMUPOBAHUIO M TMPOSBICHUID MIMPOKOH JPyAULIMHA B
pa3HBIX OOJACTSAX 3HAHWNA, TMOCTOSHHO TIOBBIIIATH CBOW OOpa3oBaTENbHBIA U
KYJIETYPHBIA YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyalWsM, BHOCUTH KOPPEKTUBEI B JEATEIIBHOCT,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIENIAM,

BIQJCTh  HABbIKAMM  TO3HABATENIBHONH  peduekcnM KAk  OCO3HAHWs
COBEPIIAEMBIX JECUCTBAA W MBICIUTENIBHBIX MPOLECCOB, HMX PE3YJbTaTOB M
OCHOBaHWi, MUCMOIb30BaTh MPUEMBI PEQIICKCUM IJII OUEHKHA CHUTYyallMH, BBIOOpa
BEPHOIO PELLICHHUS,

VMETh OLICHUBATH PUCKH W CBOCBPEMEHHO NPUHUMATH PELICHUA MO X
CHIDKEHHIO;



NPUHUMATh MOTHBBI W aQPTyMEHTBl APYIMX NOPU AHAM3E PE3YJIbTATOB
NEATENBHOCTH,

3) npuHsiTUEe ce0s U APYTrUX:

OPUHUAMATH Ce0sl, MTOHMMAs CBOM HEJOCTATKH M TOCTOMHCTBA,

NPUHUMATE MOTHBBI M aQPTyMEHTBl APYIMX NOPU AHAM3E PE3YJIbTATOB
NEATENBHOCTH,

NPHU3HABATh CBOE MPABO U MPABO APYTUX HA OLIMOKH;

Pa3BUBATH COCOOHOCTH MOHUMATh MUP C MO3ULHAXA APYTOr0 YEIOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pe3ynbTaThl OCBOCHUS COJACPKAHUS Y4Ye€OHOro mpeaMera
«buonorusty Ha yriayOnEéHHOM YpPOBHE OPHUEHTHPOBAHBI Ha OOECIEYCHUE
npoduibHOoro  oOydenuss  oOyvaroumxcss  Owojorud. OHHM  BKIIFOYAOT:
cnenupuyueckue s OMOJIOTMKM HAyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 1O
OCBOCHUIO, UHTEPIPETALIMN U TPEOOPA30BAHUIO 3HAHWM, BUJIBI JEATECILHOCTH IO
MOJTYYCHUIO HOBBIX 3HAHWUN U MX MPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX, 4 TAKKE B
pealIbHBIX KU3HECHHBIX cUTyaumsX. [IpeameTHbie pe3ysbTaThl MPEACTABIICHBI 110
roJlaMm U3y4cHUsI.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS y4eOHOro npeameta «buosnorus» B 10
Kacce NOIDKHBI OTPAKATh:

c(hOPMUPOBAHHOCThL 3HAHWA O MECT€ W POIAM OUOJIOTMM B CHCTEME
€CTECTBEHHBIX HAyK, B (JOPMHPOBAHWU €CTECTBCHHO-HAYYHOW KapTUHBI MUpA, B
MO3HAHWW  3aKOHOB  NOPUPOABI M  PEUIEHWH  OPOoOJEM  PallMOHAIBLHOIO
MPUPOAOIOIB30BaHUS, O BKJIAJE€ POCCUUCKUX U 3apyOE)KHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH,

BJIAJCHUE CUCTEMOM  OWOJIOTMYECKUX 3HAHWH, KOTOpas  BKIJIKOYACT:
OCHOBOITOJIAraromme OWOJIOTHYECKUE TEPMUHBI W TOHATUS (KU3Hb, KIICTKA,
OpraHu3M, MeTa0OIM3M, TOMEOCTa3, CaMOPETYJSALUs, CaMOBOCIPOU3BEICHHUE,
HACJIEACTBEHHOCTh, U3MECHUYMBOCTh, POCT W PA3BUTHE), OMOJOTUUYECKUE TEOPUHU
(knerounas teopus T. [lIBanna, M. [lIneiinena, P. BupxoBa, XpoMOCOMHast TEOpHs
HacieacTBeHHoctn T. Moprana), yuenus (H. WM. BaBwioBa — o0 ueHTpax
MHOTo00Opa3vsi M NPOUCXOKIACHUS  KYJBTYPHBIX  PACTEHUM),  3aKOHBI
(emnHOOOpa3Ksl MOTOMKOB MEPBOTO MOKOJIEHUS, PACIICIIJIEHUS], YACTOTHI TaMET,
HE3aBUCUMOTO HacienoBanus [. MeHzaensda, TOMOJOTMYECKUX PAIOB B
HACJIEACTBEHHOMN N3MEHYUBOCTH H. H. Basuiosa), [IPUHIAIIBI
(KOMILJIEMEHTAPHOCTH ),

BJIQJICHAEC OCHOBHBIMM METOJIAMH HAYYHOTO TO3HAHWS, WCIOIb3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX SKUBBIX OOBEKTOB (OMUCAHUE, W3MEPEHUE,
HAOJIIOICHUE, SKCIICPUMEHT);,



YMEHUE BBIJCIATh CYIIECTBEHHBIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, B TOM YHCIIE
Oaktepuii, TpuOOB, paCTEHUH, JKUBOTHBIX U YEJIOBEKA, CTPOCHMSI OPraHOB U CUCTEM
OpraHoB PACTEHW, J>KMBOTHBIX, 4YEJIOBEKA, MPOLECCOB >KU3HEACATEIILHOCTH,
IPOTEKAIOIIMX B OPraHM3Max PacTCHUM, KMBOTHBIX M YEJIOBEKa, OMOJIOTMYECKUX
IPOLECCOB. OOMEHA BEIIECTB (META0OIU3M), MPEBPALLCHUST SHEPTHH, OPOKCHUS,
aBTOTPO(HOIr0 U reTepoTpoPHOrO TUIMOB MUTAHUS, (POTOCUHTE3A U XEMOCUHTE3A,
MUTO3a, M€i03a, raMeTorene3a, sMOPUOreHe3a, NoCTIMOPUOHAILHOTO Pa3BUTHS,
Pa3MHOKEHUS,  MHAMBUAyaIbHOIO  pPa3BUTHS  OpraHu3Ma  (OHTOIEHE3a),
B3aUMOJICHCTBHSI TEHOB, TETEPO3KCA, UCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTAHABJIMBATH B3aMMOCBS3M MEXKIY OpPraHOMJAMM KJIETKH U HX
(GYHKUMSAMHU, CTPOCHHMEM KIJIETOK pa3HbIX TKaHEH M WX (QYHKUUIMH, MEKIY
OpraHaMM ¥ CHCTEMaMHM OPraHOB y PpAcCTCHUM, >KUBOTHBIX M 4YEJIOBEKA M HX
(GYHKLIMSAMU, MEXKIY CUCTEMAMHU OPraHoB M WX (QYHKIUSMHU, MEKIY 3Tarnamu
oOMEHa BELIECTB, dTanaMu KJIECTOYHOTO 1MKJIA U KMU3HEHHBIX [IUKJIOB OPraHu3MOB,
ATanamMu 3MOPUOHAILHOTO PA3BHUTHS, TCHOTHIIOM H (PEHOTHIIOM, (PEHOTHUIIOM M
(dakTopamu cpejibl OOMTaHUS,

YMEHUE BBISIBJIATH OTIIMUMTENbHBIE MPU3HAKK KUBBIX CUCTEM, B TOM UHCIIE
pacTeHuid, 5)KUBOTHBIX U YETOBEKA;

YMEHUE HCIOb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OUOJOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY Ui JI0KA3aTelIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CUCTEMATUUECKUX TPYTIIT;

YMEHHUE peuiarb OMOJIOrMUYECKUE 3a4a4H, BBISBISATH MPUUMHHO-CIIEACTBEHHBIE
CBSI3U MEXKY UCCIEAYEMbIMU OMOJIOTUUYECKUMU MPOLIECCAMU U SBJICHUSMHU, JIENIATh
BBIBO/Ibl M TPOTHO3bI HA OCHOBAHWU MOJIyYEHHBIX PE3YJIbTATOB,;

YMEHHE BBIMOIHATH JIAOOPATOPHBIE M MPAKTHYECKHAE PadOThl, COONIOAATH
npaBuia npu padoTe ¢ y4eOHBIM U J1a00PpaTOPHBIM 000PYA0BAHUEM;

YMEHUE BBIJIBUTaTh THUMOTE3bl, MPOBEPATH UX OSKCIEPUMEHTAILHBIMU
cpeacTBaMu, (GOPMYJIUPYS LENb MCCICIOBAHUS, AHATM3UPOBATH MOJYUYEHHBIE
Pe3ybTAThl U AETaTh BBIBOIbI;

YMEHUE Y4YaCTBOBATh B y4E€OHO-UCCIECNOBATEILCKON padoTe Mo OMOJIOTHH,
AKOJIOTUU M MEIUIIMHE, TPOBOAMMON Ha 0a3ze HIKOJIbHBIX HAYUYHBIX OOLIECTB, U
nyOJIMYHO  TPEACTaBIATH  MOJIyYEHHBIE  PE3yJIbTaThl  HA  YUEHMUYECKHMX
KOH(pEPEHIHUSX;

YMEHHUE OIICHUBATh ATHUYECKUE AaCHEKThl COBPEMEHHBIX HCCIEAOBAHUMI B
obmactm  OwolorMM W MEAUIMHBI  (KJIOHMPOBAHWE,  HMCKYCCTBEHHOE
OIUIOAOTBOPEHHUE, HAMPABJICHHOEC M3MEHEHHWE T€HOMA M CO3/IaHUE TPAHCTEHHBIX
OPraHU3MOB);



YMEHHME OCYIIECTBIATh OCO3HAHHBIA BBIOOpP Oyaymeil nmpoeCCHOHATBHON
JEATENBHOCTA B 00NacTH OWOJIOTMH, MEAUIMHBI, OMOTEXHOJOTUM, BETCPUHAPHH,
CEJIbCKOr0 XO3MCTBA, MUIIEBON MPOMBIILIJIEHHOCTH, YINyOsATh MO3HABATEIbHBIN
WHTEPEC, HAMPABJICHHBII HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH MPOPECCHH U
OPOAODKEHUE  OMOJIOTMYECKOTO  00pa3oBaHUsl B OPraHM3alMsaX CPEIHETO
MPO(ECCUOHATIEHOTO U BBICIIET0 0OPa30BaHUSI.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS y4eOHOro npeamera «buonorus» B 11
Kiacce NOJDKHBI OTPAXKATH:

C()OPMUPOBAHHOCTh 3HAHWKA O MECT€ M pOJAU OWOJIOTMUM B CHCTEME
€CTECTBCHHBIX HayK, B (POPMHpPOBAHMH COBPEMECHHOH €CTECTBEHHO-HAYYHOMN
KapTUHBl MHpA, B MO3HAHWM 3aKOHOB NPHUPOJbI W PEIICHUM SKOJIOTHYECKHX
npoOJieM 4YEJNOBEYECTBA, A TAKXKE B PEIICHAM BOMPOCOB PallMOHAIBHOIO
IPUPOIONOIB30BAHUS, U B ()OPMHUPOBAHWM LICHHOCTHOTO OTHOLICHHS K TPHPO/IE,
OOLIECTBY, YENIOBEKY, O BKIIAJE POCCUICKUX M 3apyOCiHBIX YUEHBIX-OMOIOTOB B
pa3BUTHE OUOJIOTHH,

YMEHHE BIAACTh CHUCTEMONH OHMOJIOIrMYECKMX 3HAHWWA, KOTOpas BKIHOYACT
ONPEACTIEHUST W TOHMMAHWE CYIUHOCTH OCHOBOIOJIATAIOMIMX OHOJOTMYECKHX
TEPMHHOB M TMOHATWH (BHI, 3KocucTeMa, Omocdepa), OMOJIOTMYECKUE TECOPHUU
(3BONMrOLMOHHAs Teopust Y. JlapBuHA, CHHTETHYECKAs TEOPHS SBOJIFOLNH ), YUEHUS
(A. H. CegepiioBa — 0 nyTsx 1 HanpasjieHusix 3Bontonuu, B.U. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTrdeckoro paBHoBecust [[x. Xapau u B. BaitnOepra,
3apoapiieBoro cxoactea K. M. bspa), mpaBuna (munumyma lO. JlnOuxa,
SKOJIOTMYECKON MHUpamMuabl SHEPIUU), TMNoTe3bl (runore3a «mupa PHK» V.
['unGepra);

YMEHHE  BIQJCTh  OCHOBHBIMM  METOJAaMM  HAYYHOTO  TO3HAHMA,
UCIOJIb3YEMBIMA B OMOJIOTUYECKUX UCCIIETOBAHUAX KUBBIX OOBEKTOB U 3KOCUCTEM
(onucaHue, U3MepeHue, HaOMIOJACHHUE, DKCIIEPUMEHT), CIOCOOAMU BBISIBJICHUS W
OLICHKH aHTPOIMOTEHHBIX U3MEHEHUH B PUPO/IE,

YMEHHE BBIICHATh CYLIECTBEHHBIE MMPHU3HAKW. BHAOB, OHOI€OLICHO30B,
DKOCUCTEM M OMOC(EpPBbI, CTaOWIM3UPYIOLIECTO, ABUKYIIECTO W Pa3pbhIBAIOLIETO
€CTECTBEHHOTO otOopa, AJIJIONIATPUYECKOTO " CUMMATPUUYECKOTO
BUI000pa30BaHusl, BIMSHUS JBWXKYIIMX CHJI 3BOJIFOLIMN HA TEHO(OH MOMYJISALNH,
IPUCIIOCOOJICHHOCTH OPraHMU3MOB K Cpelie OOWTaHUsl, YePEAOBAHNS HAMPABICHUAN
3BOJIFOLIMA, KPYTOBOPOTA BELIECTB M MOTOKA SHEPTUHU B SKOCUCTEMAX;

YMEHHE YCTAHABIIMBATH B3aUMOCBI3M MEXKAY NPOLECCAMH SBOJIIOLMH,
JABWKYLIMMHA CHUJIAMH AHTPONOTEHE3a, KOMIOHEHTAMHM PA3IMYHBIX JKOCHCTEM M
NPUCIIOCOOJICHASIMA K HUIM OPraHU3MOB,

YMEHHE  BBISABJIATH  OTVIMYMTENIbHBIE  NPHU3HAKM  KMBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K Cpelie oOMTaHHs, aOMOTHYECKUX M OMOTUYECKHX



KOMIIOHEHTOB  DKOCHUCTEM, B3aMMOCBS3€ii  OpPraHu3MoB B  COOONIECTBAX,
AHTPONOTC€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEW MECTHOCTH,

YMEHUE HCIOb30BaTh COOTBETCTBYIOIIUE APryMEHThI, OUOJIOTMYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUIsSl JI0KA3aTeNIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CUCTEMATUUECKUX TPy, B3aUMOCBS3H OPraHM3MOB M CPeibl OOMTaHUS, €MHCTBA
YeJIOBEUECKMX pac, HEOOXOAMMOCTH COXPAHEHUsS MHOrooOpasusi BUIOB U
AKOCHUCTEM KaK YCJIOBHS COCYILIECTBOBAHMS MPUPOJIbI U UETIOBEYECTRA,;

YMEHHUE peuiarb OMOJIOrMUECKUE 3a4a4H, BBISBIISITh IPUUUHHO-CIIEACTBEHHBIE
CBSI3U MEXKIY UCCIEAYEMBIMU OMOJIOTUUYECKAMU MPOLIECCAMU U SBJICHUSMHU, JIENATh
BBIBO/Ibl M TPOTHO3bI HA OCHOBAHWU MOJIyYEHHBIX PE3YJIbTATOB,;

YMEHHE BBIMOIHATH JIAOOPATOPHBIE M MPAaKTUYECKHE PaldOThI, COOMOAATh
npaBusia npu padoTe ¢ y4eOHBIM U J1a00paTOPHBIM 000PYJOBAHUEM;

YMEHUE BBIJIBUTaTh THUMOTE3bl, MPOBEPATH HUX OSKCIEPUMEHTATILHBIMU
cpeacTBaMu, (GOPMYJIUPYS LENb MCCICIOBAHUS, AHAM3UPOBATH MOJYUYEHHBIE
PE3yNbTAThI U IENATh BHIBObI;

YMEHUE Y4YaCTBOBATh B y4E€OHO-UCCIIENOBATEILCKON padoTe Mo OMOJIOTHH,
AKOJIOTUM M MEIUIIMHE, MPOBOAMMON Ha 0a3e MIKOJbHBIX HAYUYHBIX OOILIECTB, U
nyOJIMYHO  TPEACTaBIATH  MOJIyYEHHBIE  PE3yJIbTaThl  HA  YUECHHUYECKHX
KOH(pEPEHIHUSX;

YMEHUE OIICHUBAThH TMIIOTE3bl U TEOPUU O MPOUCXOKIACHUM KU3HU, YETOBEKA
U YEJIOBEUECKUX pac, O MPUUMHAX, MOCJIEACTBUIX U COco0ax MpeAaoTBpaLICHUS
rJ1I00aJIbHBIX U3MEHEHUI B Onocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIA BBIOOpP Oyaymeil npoeCCHOHATBHON
JESITENBHOCTHA B 00J1aCTU OMOIOTHHU, SKOJIOTHH, TPUPOIONONB30BAHMS, MEAULIMHBI,
OMOTEXHOJIOTUHU, TICUXOJIOTUH, BETEPUHAPUM, CEINBCKOTO XO3sMCTBA, MULICBOMN
OPOMBIIIJIEHHOCTH, YTAyOJiATh MO3HABATENbHBIM MHTEpPEC, HAMpPaBJICHHBIA Ha
OCO3HAHHBIH  BBHIOOP  COOTBETCTBYyIOLIECH  Mpodeccud M MPOJOJKEHHUE
OMOIOTMYECKOro 00pa30BaHusl B OpPraHU3alMiIXx CPeIHEro MpodecCuoHaTbHOIO U
BBICIIETO 00Opa30BaHUsI.



TEMATHYECKOE IVNTAHUPOBAHUE

10 KJTACC
KoanuyectBo uacos
HaumeHoBaHMe pa3aesioB U TeM dnekTpoHHbIE (HU(PPOBLIE)
Ne n/m IIpakTH4eckune
NPOrpamMMmblI Bcero o0pa3oBaTe/ibHbIE PecypcChbl
padoThbI

1 buonorus xkak Hayka

2 JKuBble CUCTEMBI U X U3yUYEHUE

3 buonorus kneTku 2 0.5

4 XuMHYeCcKash OpraHu3aus KJIeTKH 10

5 Ctpoenne u pyHKLIUH KIETKH 8 2

6 OOmMeH BelecTB U MPeBpaLeHIe YHEPTUH B 9 |
KJIETKE

7 Hacnencreennas nagopmanus u 9 0.5
peanu3anus € B KJIETKE '
JKU3HEHHBIN LUK KJIETKU 6 1

9 Crpoenne u GpyHKIUN OPraHU3MOB 17 L5

10 PasMHOXeHUe U pa3BUTHE OPTaHU3MOB 8 L5

1 I'eneTnka — Hayka O HAaCJIEACTBEHHOCTH U ) 0.5
M3MEHYMBOCTH OPTraHU3MOB

12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1

13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1

14 I'enetnka yenoBeka 3 0.5

15 Cenexuusi OpraHu3MOB 4 1

16 BuoTrexHOIOTHS ¥ CUHTETHYeCKast OUOJIOTHS 4

17 PesepsBHOE Bpemsi 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOITPAMME

102

13




11 KVIACC

Koaun4yecTBo 4acos

HaumeHoBaHMe pa3aesioB H TeM daekTpoHHbIEe (HU(PPOBLIE)
Ne n/m IIpakTH4eckune
NPOrpamMmslI Bcero o0pa3oBaTe/ibHbIE Pecypchbl
padoThbI

| 3apokaeHue U Pa3BUTHUE YBOIOLUOHHBIX 4
MPeICTaBJICHUN B OHOJIOTHI

2 MuKpO3BOIOLUA U €€ PE3yJIbTaThI 14 2
Maxpo3BOJIOLUSA U €€ PE3YJIbTAThI 6

4 IIpoucxoxaeHue U pa3BUTHE )KU3HU Ha 15 15
3emiie '

5 IIpoucxoxxaeHue 4enoBeKa — AaHTPOIIOTeHE3 10 1
DKoJIOTUsl — Hayka O B3aHMOOTHOIIEHUAX

6 OpraHU3MOB U HaJOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpYKaroleu cpenoi

7 Opranusmsl u cpena oOuTaHus L5
DKOoJIOrusl BUAOB U MOMYJISILUH 0.5

9 Dkosorus coodiiecTB. DKONIOTHIECKHE 19 0.5
CUCTEMBbI

10 buocdepa — rmobanpHas 3kocHCTEMA

11 YenoBek U OKpysKaroLas cpena

12 Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5







HOYPOYHOE IIJTAHUPOBAHUE
10 KJTACC

Neo

n/n

Tema ypoka

Koaun4yecTBo 4acos

Bcero

IIpakTHyeckune
padoThbI

Mara
H3Y4YeHHA

DJIeKTPOHHbBIE
ungposeie
o0pa3oBaTe/bHbBIE

pecypchl

Buomorns xak koMrIuiekcHast HayKa U Kak
94aCTh COBPEMEHHOTO O0IIeCTBa

JKuBble cucTeMbl 1 HX CBOUCTBA

YpoBHEBass OpraHu3anys JKUBbIX CUCTEM

Hcrtopust OTKpBITUS U U3YUEHUSI KIETKH.
Knerounas teopus

Metoasl MOJIEKYJIAPHON U KJIETOYHOU
ouonoruu. [Ipakrnueckas padora « Uzyuenne
METO/IOB KJIETOYHON OHONIOTHU
(xpomarorpadust, snextpodopes,
nuddepeHnanbHOe HeHTPUQyrupoBaHUe,

ILP)»

0.5

XUMHYECKUN COCTaB KJIIETKU

MI/IHepaJ'IbeIe B€HICCTBA KJICTKH, UX
Ouonorudeckas poJsib

OpraHudeckre BEIeCTBa KIETKU — OeJKH.
JlaboparopHas pabora «OOHapykeHue
OeJIKOB ¢ TIOMOIIBIO KAYeCTBEHHBIX PEAKIIUID

0.5

CroiicTBa, ki1accudukanyst v GyHKIHN
OenKoB

10

OpFaHI/I‘{eCKPIe Be€IICCTBA KJIETKHU —




yIJIEBOBI

11 Oprannueckue BEIIeCTBA KJIETKH — JIMIHIbI
Hyxnennosele kucnorel. JJHK 1 PHK.

12 JlaboparopHas pabora «Mccnenosanne 0.5
HYKJIEMHOBBIX KHUCJIOT, BbIJIEJIEHHBIX U3 '
KJIETOK Pa3JUYHbIX OPraHU3MOB»

13 Crpoenne u pynkuun ATD. [pyrue
HykieosuaTpudocharer (HTD)

14 Cexsennposanue JIHK. Meroasl reHOMUKH,

TPaHCKPUNTOMUKHU, IPOTEOMUKHU

15 Metoas! CTpyKTYpHOH OHONIOrHU

16 Tune! knetok. [Ipokapuornueckas kierka
CrtpoeHue 3yKapuOTUYECKOHN KIIETKH.

17 [Ipaxrrueckas padora « U3yueHne CBOHCTB 0.5
KJIETOUYHOH MeMOpPaHbD

18 IToBepxHOCTHBIN anmapar KJIETKH
OnHoMeMOpaHHBIE OPTaHOUABI KIETKH.

19 IIpaxtrueckast padora « 3ydeHne ABIKEHHS 0.5
LIUTOIJIa3Mbl B PACTUTEIbHBIX KIJIETKaX»

ITonyaBTOHOMHBIE OpraHOUBI KJIETKHU:

20 MHUTOXOHIpHH, Tiactuzbl. Jlaboparopras 0.5
pabota «VccnenoBanue mia3Mon3a u '
NeT1a3MOJIN3a B PACTUTENBHBIX KJIETKAX»

21 HememOpaHHbIE OPraHOHUIBI KIETKH

22 Crpoenne u pyHKUUH sipa
CpaBHuTeNbHAs XapaKTEPUCTUKA KIIETOK

23 sykapuot. JlaboparopHas padora «3yueHnune 0.5

CTPOCHUA KIJIETOK PA3JIMYHBIX OPraHU3MOB»




AccuMuIsILMs U JUCCUMUIIALIUS — JIBE
cropoHbl MeTabonu3ma. Tumer o6MeHa

24 Bemiects. JlaboparopHas pabora «M3yuenue 1
KaTaJIUTHYECKON aKTUBHOCTU (PEPMEHTOB (Ha
npUMepe aMUJIa3bl WIN KaTaja3bl)»
DepMEHTATUBHBIN XapaKTep peakLui
KJIETOYHOro MeTaboau3ma. Jlaboparoprast
25 padora «M3yueHune GepMeHTATHBHOTO 1 0.5
paclieneHns NepOKCHIa BOAOPOAA B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX»
26 benku-akTuBaTOpHI N OEIKU-UHTHOUTOPBI 1
27 ABTOTpOGHBIN THIT 0OMEHA BEIIECTB 1
28 doTtocuHTE3 1
Xemocunres. JlabopaTopHas padora
29 «CpaBHeHMe mmporeccoB POTOCHHTE3A U 1 0.5
XEMOCHHTE32)
AHasrpobHbIe OpraHu3Mbl. Buabl OposkeHus.
30 Jlaboparophas pabota «CpaBHEHHE 1
MPOLIECCOB OPOKEHUSI U JbIXAHUSDY
31 AspoOHBIe OpraHU3MBL. DTarbl !
SHEPreTHIecKoro oOMeHa
DHeprusi MeMOpPaHHOTO TPAIUEHTa IPOTOHOB.
32 Cunre3 AT®: pabdora nporoHHOit ATD- 1
CHHTa3bI
33 Peakunn MaTpuyHOro CUHTE3a 1
34 Tpanckpunuus — Matpuunelii cuare3 PHK 1
35 Tpancasuus u e€ 3Tamnsl 1
36 Koaunposanue amunokuciot. Pons pubocom 1




B OHocuHTese Oenka

Opranuszanys reHoMa y IpoKapuoT U

37
SYKapHuoT

38 MonekysipHble MEXaHU3MbI SKCIIPECCUHU
I'€HOB Y 3YKapuoT
Bupycbl — BHeKeTOUHBIE POPMBI JKU3HU U

39 oOnuratHbie napa3utel. [IpakTudeckas 0.5
padora «Co3nanne MOAenu BUPyCcay

40 BupycHbie 3a001eBaHus YEI0BEKa,
JKUBOTHBIX, PACTCHUN

41 Hanorexnonoruu B OMOJIOrUY U MEIULIHHE

42 JKu3HEHHBIN HUKI KJIETKU

43 Martpuunsrii cunres JTHK
Xpomocomsl. Jlaboparopras pabota

44 «H3yueHnne XxpoMOCOM Ha FOTOBBIX 0.5
MUKpOIIpenapaTax»

45 JleneHue KIeTKH — MUTO3
Tunel knetok. KapuokuHes U HUTOKUHES.

46 Jlaboparophas pabota «HabmoneHne MuTo3a 0.5
B KJIETKaX KOHYHMKA KOPELIKa JiyKa (Ha '
TOTOBBIX MHKPOIIPENapaTax)»

47 Perynsauus ;KU3HEHHOTO LIUKJIA KJIETOK

48 OpraHusm Kak eJUHOE LieIoe

49 Txanu pacrenuii. JJaboparopuas padora 0.5
«H3yuenne TkaHel pacTEeHUN» '
TkaHu )KUBOTHBIX U YeJIOBEKA.

50 JlaboparopHas pabota «M3yueHune TkaHei 0.5

JKUBOTHBIX»




Opranbl. Cucremsl opranos. JlabopaTopHast

51 padora «M3yueHne opraHoB IIBETKOBOTO 1 0.5
pacTeHus»

52 Ormopa Tena opraHu3MoB 1

53 JIBU>KE€HNE OPraHU3MOB 1

54 IIutanue opranu3MoB 1

55 IIutaHue NO3BOHOYHBIX KUBOTHBIX. |
IInmesapurenpHas CUCTEMA YEIOBEKa

56 JIpIXxaHu€e OpraHu3MOB 1

57 JlpIxaHue MO3BOHOUYHBIX )KMBOTHBIX U !
4EJIOBEKa

58 TpancnopT BeLIECTB y OPraHU3MOB 1

59 KposeHnocHas cucrema NO3BOHOYHBIX |
JKUBOTHBIX U YeJIOBEKa

60 Brinenenue y opranusMoB 1

61 3amuTa y OpraHu3MoB 1

62 HmmyHHast cuctema denoBeka 1

63 PazgpaxuMocTh U perymsnus y OpraHu3MOB 1

64 I'yMopanbHas perynasuus U SHAOKPUHHAs |
CUCTEMa KUBOTHBIX U YeJIOBEKA

65 DOpMBI pa3MHOXKEHUS] OPraHU3MOB 1

66 ITonosoe pa3zmMHOXKEHUE 1

67 Meiios 1
I'amerorenes. OOpa3oBaHHe U pa3BUTHE

68 noJoBbIX Ki1eTok. JlaboparopHas pabora ! 0.5

«H3yueHue cTpoeHuUs OJNOBBIX KJIETOK Ha
rOTOBBIX MUKpOIIpenaparax»




69

HWnnusBuayanbHOE pa3sBUTHE OPTaHU3MOB —
OHTOT'€HE3

70

3akJaaKa OpraHOB U TKaHEH u3
3apOAbIICBBIX JIUCTKOB

71

Poct u pa3surtue xuBoTHBIX. JlabopaTopHas
pabota «BbIsiBJIeHHE TPU3HAKOB CXO/ICTBA
3apOoAbILIel MO3BOHOYHBIX JKUBOTHBIX)»

0.5

72

PasMHOXeHUE U pa3BUTHE PACTEHU.
JlaboparopHas padora « CTpoeHue OpraHoB
Pa3MHOKEHUS BBICIIUX PACTEHUID»

0.5

73

Hcropus cTaHOBJIEHUS U Pa3BUTUSL TEHETUKH
KaK HayKu

74

(OCHOBHBIE ITOHSTHUSA U CUMBOJIBI TEHETHKHU.
JlaboparopHas padota «J{posoduna kak
O6’beKT T'€HCTHUYCCKUX PICCJ'IeI[OBaHPIfI»

0.5

75

3aKOHOMEPHOCTH HACJIEAOBAHUS TPU3HAKOB.
MoHorubpuaHOE CKpEeIuBaHUE.
IIpaxrrueckast padora "M3yuenne
Pe3yIbTaTOB MOHOTHOPHUAHOTO CKPEIINBAHUS
y npo3zoduibr"

0.5

76

[{uronoruueckrne OCHOBbBI MOHOTUOPUIHOTO
CKpEILLUBAHUS

77

AHnamsupytouiee ckpeuiusanue. Hermonnoe
AOMUHHPOBAHUEC

78

JurnbpunHoe ckpeurnBanne. [IpakTiuaeckas
padota «M3yueHue pe3yIbTaToB
IUTHOPHUITHOTO CKPEIUBAHUS Y IPO30(IIIBD

0.5

79

[{utonornueckre OCHOBBI TUTHOPUIHOTO




CKpELIUBAHUs

80 CuenyieHHOE HACJIEIOBAaHHE MPU3HAKOB 1
81 XpOMOCOMHas1 TEOPUsI HACIEICTBEHHOCTH 1
82 I'enetnka nona 1
83 I'enoTun kak LeaOCTHAs cCUCTEMA 1
84 I'eHeTnyeCcknil KOHTPONIb PA3BUTUSA |
PACTEHMI1, >)KUBOTHBIX U YEJIOBEKA
85 H3meHunBOCTh NpU3HAKOB. BUabl 1
W3MEHYHUBOCTH
86 MonudukamoHHas U3MEHYHBOCTD 1
BapuanuonHsslii psia 1 BapuallMOHHAs
kpuBas. JlaGoparopHas padora
87 «HccnenoBanue 3aKOHOMEPHOCTEN | 05
MOIU(PUKAITMOHHOW U3MEHYHUBOCTH. '
ITocTpoenue BapuaLlMOHHOTO psifa U
BAPUALIMOHHON KPUBOID»
28 I'enoTunuyeckass U3AMEHYNUBOCTD. |
KomMOuHaTHBHAsI HI3MEHYUBOCTh
MyTanmoHHas B3MeHYUBOCTD. [IpakTuueckas
89 pabota «MyTanuu y npo3oduisl (Ha 1 0.5
TOTOBBIX MHKPOIIPENapaTax)»
90 3aKOHOMEPHOCTH MyTaL[MOHHOTO Mpoliecca. |
DNUTeHETHKA U 3TTUT€HOMUKA
o1 I'enetnka uenoseka. [Ipakruueckas padora | 05
«CocTtaBneHue 1 aHajlu3 POAOCIOBHOI» '
92 Metoabl MEOUITUHCKON M'€HETUKH 1
3 3HavYeHNe MEIUIIMTHCKON TeHETUKH B !

npeaAoTBPAICHUN U JICUCHUHU T'CHCTUICCKHUX




3a00eBaHNl YenoBeKa

(OCHOBHBIE TTOHSITHS CCJICKLIUU.
o4 JlaboparopHas padora «I3ydeHue copToB
KyJIbTYPHBIX PAaCTEHUH U MOPOJ JOMALIHUX

JKUBOTHBIX»

0.5

Metoab! CeNneKIMOHHON paboThI.
95 JlaboparopHas pabota «M3y4ueHne MeTonoB
CEJIeKLIUU PACTEHUI»

0.5

JIOCTHKEHHSI CeNIEKLIUN PACTEHUN U
96 KUBOTHBIX. [IpakTdeckas pabora
«IIpuBuBKa pacTeHHiD»

97 CoxpaHeHnue, H3y4eHHe U UCTIOJb30BaHUE
reHEeTHYECKUX PECYPCOB

buorexHoNOrMsA Kak HayKa U OTPacib
98 npousBoacTea. [IpakTudeckast pabora
«H3yuenne oObeKTOB OMOTEXHOIOTUI»

0.5

99 OCHOBHbBIE HaNPaBIEHUSI CHHTETUYECKOMH
onojoruu

100 XpOMOCOMHas1 U T€HHAsl UHXKEHEPUs

101 Menuuuackue OUOTEXHOIOTHA

Pesepsuerii ypok. [loBropenne, o6o0menue,

102
cucTeMaTu3auus 3HaHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13.5




11 KVIACC

No

n/n

Tema ypoxa

Koaun4yecTBo 4acos

Bcero

IIpakTHYeckne
padoThI

HMara
H3Y4YeHHuA

DJeKTPOHHbIE
ungposbie
o0pa3oBaTejibHbIE

pecypchl

OsomounoHHas Teopus Y. JlapsuHa

JIBroKy1Me CUIIBbI ABOJIIOLIMU BUAOB 1o Y.
Jlapsuty

bopsba 3a cymecTBoBaHue, €CTECTBEHHBII U
HCKYCCTBEHHBIN 0TOOp

DOopMUPOBAHUE CUHTETUUECKON TEOPUH
3BOJIOLIUA

DTarnbl 3BOJIOLUOHHOTO IIpoLecca;
MUKPO3BOJIOLHUSA U MAKPO3BOJFOLIUS

HOHy.]'ISILII/Iﬂ — JJIEMCHTAapHasdA €AUHUIA
JBOJIFOLIMHU

3aKoH reHeTHYeCKOro paBHOBecHs JIK.
Xapnu, B. BaiinGepra. JlabopaTopHas
pabora «BbIsBIEHHE H3MEHYHBOCTH Yy
ocobeit oTHOTO BUIA»

0.5

DnemMeHTapHbIe (PaKTOPHI FBOIOLHN

D dexr ocroBarens. dpdexT OyThUIOUHOTO
TOPJIBIIIKA

10

Murpauuu. M3o0na01un nony issLuii:
reorpaguyeckas, OMoIoOruyecKas

11

EctecTBenHbIl 0TOOP — HaNpaBIISIO LM
(haKkTOp SBOIOIUH




12

ITonosotii oTOOp

13

[IprcnocobneHHOCTh OPraHU3MOB KakK
pe3yabTar MUKpo3Boronny. JlabopaTopHast
pabota «3y4enne apoMopdho30B U
UANO0ANaNTalUN Y PACTEHUI U )KUBOTHBIX)»

0.5

14

ITpumepr! npuCIOcOOIeHUH y OPraHN3MOB:
mMoponoruueckue, GU3NOIOTHIECKHE,
OMOXMMHYECKHE, MOBEIEHUECKHE.
JlaboparopHas padora «IlpucnocoOnenus
OpTraHu3MOB U UX OTHOCHUTECJIbHAA
1eJ1eCO00Pa3HOCThY

0.5

15

Bun, ero kpurepuu U CTPyKTypa.
JlaboparopHas padora «CpaBHEHHE BUIOB
110 MOP(OJIOTHUECKOMY KPUTEPHUIO»

0.5

16

CrtpykTypa Buza

17

BunoobpazoBaHue kak pe3yjbTaTt
MUKPOIBOJIFOIHH

18

CBs13b MHUKPO3BOJJOLIUA U STTHACMHUOJIOTUA

19

Makpossogtonus. [laneoHTonornueckue
MECTOAbI UBYHUCHNS 3BOJIFOITUN

20

Buoreorpaduueckue METOIbI U3YUYEHUS
3BOJIOLIUA

21

OMOpHONOTHYECKHe B CPABHUTENBHO-
MOP(HOIOTHUECKHUe METOIbI U3YYEHUS
HBOJIFOLIH

22

Moneky IsIpHO-T€HETUYECKUE,
OMOXUMHYECKHE U MAaTEMAaTUYECKHUE METOIbI
W3YUYEHUS 3BOJTIOLIUN




23 OO01mue 3aKOHOMEPHOCTH 3BOJTFOITUH
iy AnanTtusHas paauanusi. HepaBHomepHOCTH
TEMIIOB 3BOJIFOLIUU
25 Hayusnble runoressl MpoOUCXOXKASHUs )KU3HU
Ha 3emJie
26 JloHayuHble PEACTABIEHUS O 3aPOXKIEHUU
JKU3HU
27 OcHOBHbIE 3TaIlbl HEOPraHUYEeCKON
3BOJIIOLIUU
28 I'unoress! 3apoKaeHUS KU3HA
Hcropus 3emnu 1 METOABI €€ U3yUeHUs.
29 JlaboparopHas padora «3ydeHue u 0.5
OIMCaHNUEe UCKOMAaeMbIX OCTaTKOB JIPEBHUX
OpPraHU3MOB»
30 HauvanbHble 3Tanbl OpraHuueCKON 3BOJIOLUN
31 DBOIOLUS 3YKAPUOT
OcHOBHBIE 3TaIlbl 3BOJIOLUH PACTUTEIBHOTO
1 mupa. [IpakTrueckas pabora «M3yuenne 05
0COOEHHOCTEH CTPOSHUST PACTEHUH Pa3HbBIX '
OTJIEJIOB»
13 OcHOBHBIE 3TaIlbl 3BOIIOLUH )KHBOTHOTO
MHpa
OBosonus KUBOTHBIX. [IpakTuueckas
34 padora «M3ydeHue ocoOeHHOCTEH CTPOCHUs 0.5
MO3BOHOYHBIX JKHBOTHBIX»
35 Pazpurue xxu3Hu Ha 3emuie 1o 3pam U
nepuoaam
36 MaccoBble BBIMUPaHUsI — 3KOJIOTHYECKUE




KPHU3UCHI MPOLIOTro

CoBpeMeHHbIH 5KOJOTHYeCKUI KPU3HUC, €ro

37
0COOEHHOCTH
13 CoBpemeHHasl cucTeMa OPraHu4eckoro
MPOLLIOro
39 OcHOBHbIE CHCTEeMaTHYEeCKUE TPy b
OpraHU3MOB
40 AHTpOIONIOrusl — Hayka O 4eJloBeke
41 Pa3Butue npencrasieHuil O MPOUCXOXKICHUU
4eJloBeKa
MecTo yenoBeka B CUCTEME OPraHUYECKOro
4 mupa. Jlabopatopnas padora «Uzyuenne 0.5
0COOEHHOCTEH CTPOSHUS CKEJIETa YEJIOBEKA, '
CBSI3aHHBIX C MPSIMOXOXKACHUEM
43 JIBMKyIIME CUIIBI aHTPOIIOT€HE3a
44 CooTHourerne OUONIOTHYECKUX U
COLIMANIbHBIX (PAKTOPOB B AHTPOIIOTEHE3E
45 OCHOBHBIE CTaINH AHTPOTIOTEHE3a
46 [TaneoreneTnka u NajeoreHOMHUKA
47 DBOIOLUS COBPEMEHHOTO YEJIOBEKA
Uenoseueckue pacel. [Ipakrrueckas padora
48 «H3y4yenune 3K0NOrn4ecKux afanTanui 0.5
YeJI0BEeKay
49 MesxaucuuniuHapHble METOIbI
AHTPONOJIOTUHU
50 3apoKaeHue U pa3BUTUE HKOJIOTUN
51 Metons! sxonorun. JlaboparopHas pabora 0.5




«I/IsyquI/Ie METOA0B SKOJOTHYCCKHUX

UCCJIeIOBAaHUID

5 3HaueHne SKOJIOrMYEeCKIUX 3HAHUMI IJIst !
YeJI0BEKa

53 Dxonoruyeckue GakTopsl 1
Abuornueckue paxkropbl. CBeT Kak

54 skonorndeckuii pakrop. Jlaboparopras ! 0.5
padora «BpIsiBIeHHE TPUCTIOCOOIEHII '
OPTaHU3MOB K BIUSTHHIO CBETa»
Abnornueckue axkropsl. Temneparypa kak

55 sKonorndeckuii pakrop. Jlaboparopras ! 0.5
padora «BpIsiBIeHHE TPUCTIOCOOIEHII '
OPTaHHU3MOB K BIIUSTHUIO TEMIIEPATy PbD»
Abuornueckue paxkropbl. BiakHOCTD Kak

56 sKonornueckuii pakrop. Jlaboparopras ! 0.5
pabora « AHaTOMUYEeCKHE OCOOCHHOCTH '
pacTeHH U3 pa3sHBIX MECT OOUTAHUS)

57 Cpenbl oOuTaHUsT OPraHU3MOB 1

58 buonornueckue puTMsl 1

59 ’KvzneHHbIe POPMBI OPraHIU3MOB 1

60 buornueckue paxropsl 1
3HaueHne OMOTHYECKIX B3aUMOAEHCTBUI

61 IUIA CYLIECTBOBAHUS OPraHU3MOB B Cpeae 1
oOuTaHus

62 DKONIOTHYeCcKUe XapakTepPUCTUKU MOMY SN 1
OCHOBHBIE TIOKA3aTEJH MOy JISILIUH:

63 YHUCJIEHHOCTD, TNIOTHOCTD, BO3PACTHAS U 1

MOJIOBAsI CTPYKTYpa




OcHOBHBIE TTOKA3aTEIN MOy JIAN MU

64 POKIAeMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUU

65 Dxonoruyeckasi CTpyKTypa HOIyJIALNUN

66 JInHaMuKa NoNyJsiLUU U €€ PeryJisanus

67 Kpusble pocTa YNCIEHHOCTH MOMYJIALUH.
Kpusbie BboKMBaHUS
Dxonoruyeckast HAIa Buaa. JlaboparopHas

68 pabota «IIpucnocoOneHus ceMsiH pacTeHU 0.5
K PacCeIeHUIO»

69 Bun kak cucteMa nomyJisiiuil

70 3aKOHOMEPHOCTH MOBEAEHUS U MUTPaLUi
JKUBOTHBIX

71 Coo011ecTBO OpraHu3MOB — OHUOIIEHO3

72 DKocucTeMa Kak OTKpbITasi CCTeMa

73 Kpyroeopor BelecTs 1 NOTOK 3HEPTHH B
3KOCHCTEME

74 OCHOBHBIE TOKA3aTENIU HKOCUCTEMBI

75 DKOJOTUYECKHE TUPAMHUIBI

76 H3menennst cooOmecTB — CyKIEeCCUu

77 IIpupoansie 3K0cHCTEMBI. DKOCUCTEMBI 03€p
U peK. DKOCUCTEMbI MOpel U OKEaHOB

78 IIpupoanbie 3K0CUCTEMBL. DKOCUCTEMBI
TYHAp, JIECOB, CTENEH, MyCTbIHb

79 AHTpPOIIOreHHbIE 5 KOCUCTEMBbI

20 Ypboskocucremsl. [IpakTudeckas pabora 0.5

«H3yuenne n onrcaHue ypOOIKOCHCTEMBD)




3akoHOMEPHOCTH (HOPMHUPOBAHHS OCHOBHBIX

81 B3aUMONIEUCTBUI OPraHU3MOB B
JKOCHCTEMAX
MexaHu3MBbl BO3AECHCTBUSA 3arpsi3HEHUN

%2 Pa3HBIX TUIOB Ha CyOOpPraHU3MEHHOM,
OpPTaHU3MEHHOM, MOMYJISILHOHHOM U
HKOCHCTEMHOM Y POBHSIX

%3 Bbuochepa — obmemnnanerapHast 000a04Ka
3emuu

84 Yuenne B. M. BepHanckoro o 6uochepe

85 3aKOHOMEPHOCTH CYLIECTBOBAHMSI OHOChepbl

86 KpyroBopoTts! BewecTs u
OMOreOXUMHUYECKUE LINKJITBI

87 3oHanpHOCTL Orochepsl. OCHOBHBIE OMOMBI
CyLIHt

88 YcroiunBocTh Orochepsl

89 DKONOrn4eCcKue KPU3UChl U UX MPUUHHBI

90 BosneiictBue yenoseka Ha Ouocdepy

o1 AHTpPOIIOreHHO€e BO3/IeHCTBHE Ha
PaCTUTENbHBIN U )KUBOTHBIN MU

92 OxpaHna npupozsl

93 OCHOBHBIE IPUHIHIIBI Y CTOHYHUBOTO
Pa3BUTHS YEJIOBEYECTBA U MPUPOJIBI
PaunonansHOE MPUPOIONONB30BAHIE U

94 COXpaHeHUe OMOJIOTHYECKOrO PasHOOOpasust
3emuu

05 O6006menne no TeMe « MUKPOIBOIIIOLIUS H €€

pe3yJIbTaThD







O0600mmenne o Teme « MaKkpO3BOJIIOLHUS U €6

96 1
pe3yJIbTaThD»

97 O6006menne no Teme «IIpoucxoxxaenne u !
pa3BUTHE KU3HU Ha 3emiie»

08 O606menne no Teme «IIpoucxoxxnenne !
4eJIOBEKa — AHTPOMOTreHE3»

99 O6o0buenne o Teme « IKOJOTHsI — HayKa O !
B3aMMOOTHOIIEHHSIX OPTraHU3MOB

100 O606menne no Teme « OpraHu3Mel U cpena !
oOuTaHUSD)

101 O6006uenne no Teme « DKOJOTHs BUIIOB U !
MOMY JIALIUIDY

102 O606menne no Teme «brocdepa — !

r00ajibHast SKOCUCTEMAY

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

7.5







YUYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O TIPOIIECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI U YYEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

Hnteprer ypok

Hudoypox






