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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ydyeOGHOMY mnpenmery "buosnorus" (manee - OWoJioTHs) Ha YPOBHE CpeaHEro OOIIero odpa3oBaHUS
pa3zpabotana Ha ocHoBe DeaepanbHOro 3akoHa OT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit deneparumy,
®I'OC COO, Konuenmuu npenogaBaHus yueOHOro npeamera «bHoiaorusy» 1 0CHOBHBIX MOJIOKEHUN (eaepanbHol paboueit
MPOTpaMMbl BOCITUTAHUSI.

VYueounii npeamet «buonorus» yriyonénHoro ypoHsi uzyudenus (10—11 kiacchl) siBIsieTcss OJHUM K3 KOMIIOHEHTOB
npenMmeTHor obnactu «EctecTtBeHHO-HayuHble mpeameTsl». CornacHo mnonoxeHusM GI'OC COO npodunbHbie yueOHBIE
MpeIMeThl, U3ydyaeMble Ha YriyOJIEHHOM YpPOBHE, SBISAIOTCA crocoboM auddepeniumaniy o0y4eHns Ha YPOBHE CPETHETO
oOmero o0pa3oBaHMsl U MPU3BaHbl 00ECIIEUUTh MPEEMCTBEHHOCTh MEXY OCHOBHBIM OOLIMM, CPEIHUM OOILIUM, CPEIHUM
Mpo(EeCCHOHATIBHBIM M BBICIIMM OOpa3oBaHHEM. B TO ke BpeMs KaXKIbli M3 3TUX YYEOHBIX MPEIMETOB JIOJKEH OBITh
OPUEHTHPOBAaH Ha MPUOPUTETHOE pElICHHUE 00pa30BaTENIbHBIX, BOCHUTATEIBHBIX W Pa3BUBAIONIMX 3ajad, CBSA3aHHBIX C
npodopueHTanueil 00yJaromuxcs 1 CTUMYJIMPOBAaHUEM MHTEpeca K KOHKPETHOM 00J1acTh HAyYyHOTO 3HAHUS, CBSI3aHHOTO C
OuoJioruei, MeTUIIUHON, SKOJIOTUEH, IICUXO0JOTHEN, CTIOPTOM WJIM BOCHHBIM JI€JIOM.

[Iporpamma no yue6HoMy nipeamety "buonorusa" naér npeacraBieHue o LEJIU U 3aja4ax U3y4eHus ydeOHoro mpeamera
«buonorus» Ha yriyON€HHOM YypOBHE, ompenenser oOs3areNbHOEe (MHBApUAHTHOE) NPEIMETHOE COJEp’KaHUE, €ro
CTPYKTYPUPOBAaHHME IO pas3AeiiaM M TeMaM, pacHpeleseHHE IO KJaccaM, PEKOMEHIYET IMOCIEHOBAaTEIbHOCTh H3y4YEHUs
y4eOHOro mMarepuana ¢ y4€ToM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JJOTMKU y4eOHOTO Mpoliecca, BO3PACTHBIX
ocoOeHHOCTeN oOyuaromuxcs. B mporpamMme no OMOI0TUM peaiM30BaH MPHUHITUIT MIPEEMCTBEHHOCTH C U3YyYEHUEM OMOJIOTHH
Ha YpOBHE OCHOBHOrO oOIIero oOpas3oBaHus, Ojarojapss 4emy MpPOCMATPHUBAETCS HAIMpPaBICHHOCTh HA IOCJIEAYIOIIEe
pa3BuTHE OWOJIOTMYECKUX 3HAHWW, OPUEHTHPOBAHHBIX Ha (OPMUPOBAHHUE ECTECTBEHHO-HAyUYHOTO MHPOBO33PEHMUS,
HKOJIOTMYECKOTO MBILIUICHUS, NPEICTaBICHUNH O 370pOBOM 00pa3e JKM3HM, Ha BOCIHUTAaHUE OEpPEKHOrO OTHOIIECHUS K
OKpYy’Karolel NpupoaHON cpene. B mporpamMmme 1o OMOJOTMM TakXke TIMOKa3aHbl BO3MOXKHOCTH Yy4e€OHOro MpeaMera
«buonorus» B peanuzauuu tpedoBanuiit ®I'OC COO k nmaaHUPyEeMbIM JTMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM
pe3ynbTataMm OoOy4eHHs U B (POPMHUPOBAHUU OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIbHON JEATEIBHOCTH OOYYaIOIIMXCS IO
OCBOEGHHUIO COJIEpKaHusl OMOJIOrHUECKOro 00pa3oBaHus Ha YPOBHE CPEIHET0 00111ero o0pa3oBaHusl.

YueOuslit npeamet «buosnorus» Ha ypoBHE cpelHEro o0IIero o0pa3oBaHusl 3aBeplIaeT ONOIOTHYecKoe 00pa3oBaHue B
IIKOJIE 1 OPUEHTUPOBAH HA PACIIMPEHUE U YIITyOlIeHre 3HaHU 00y4aroluXxcsl 0 5KMBOM NpUPOJIe, OCHOBAX MOJEKYJISIPHON U
KJIETOYHOW OMOJIOTHH, SMOPUOIOTUU U OUOJIOTHUHU Pa3BUTHSI, TEHETUKH, CEIEKINU, OMOTEXHOIOTUH, IBOIIOIMOHHOTO YYEHUs
Y DKOJIOTHH.



N3yuyenue yueOHoro npeamera «bronorus» Ha yriryOJIEHHOM YpOBHE OPMEHTUPOBAHO HA MOJATOTOBKY OOy4YarOIIMXCS K
MOCJIEAYIONIEMY TOJYyYEHHUIO OHOJOTHYECKOrOo 00pa30oBaHUs B By3aX M OpraHU3alMsSIX CPEAHEro MpOoQecCHOHATBHOTO
oOpa3zoBanus. OCHOBY €ro coJepKaHHUsi COCTaBJIIET CHUCTEMa OHOJIOTMYECKMX 3HAHWM, MOMYYEHHBIX MPU H3yUYECHUU
00y4aroIMMHUCS] COOTBETCTBYIOIINX CUCTEMATUYECKUX pa3/iejoB OMOJIOTHH Ha YPOBHE OCHOBHOTO OOIIETO0 0O0pa30BaHUs, B
10-11 kmaccax 3TH 3HAHUS MOJIyYalOT pa3BUTHE. 1aK, pacHIMpPEHbl W YIIIyOJeHbl OMOJNOTHYECKHE 3HAHUS O PACTCHUSX,
KUBOTHBIX, Tpubax, OaKTEepHsiX, OpPraHU3ME 4YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSX >KU3HH, JOMOJHHUTEIBHO BKIIOYEHBI
OMOJIOTUYECKHUE CBEJCHUSI MPUKIATHOTO M MOMCKOBOTO XapakTepa, KOTOPbIE MOXHO HCIOJIb30BaTh KaK OPUEHTUPHI IS
nocneayromero BeiOopa mpodeccun. Bo3mokHa Takke HMHTErpanus OHOJOTHYECKMX 3HAHUH C COOTBETCTBYIOIIMMHU
3HAHUSIMU, TIOJTYYEHHBIMU OOYYAIOIIUMUCS TPU U3yUYECHUU (PU3UKH, XUMUH, Teorpauu 1 MATEMATHKHU.

Crpyktypa mporpammbl mo ydeOHOMYy mnpeamety "buosjorus" oTpakaeT CHUCTEMHO-YPOBHEBBIM M SBOJIOIMOHHBIN
MOJIXO/bI K N3y4eHHIO Onoioruu. CorimacHo UM, U3y4aroTCsl CBOMCTBA M 3aKOHOMEPHOCTHU, XapaKTEPHbIE JUISl )KUBBIX CUCTEM
pa3HOro ypOBHSI OpraHU3alluy, HBOJIIOLIMK OPraHMYECKOro MUpa Ha 3emiie, COXpPAHEHHUsS OMOJIOIMYECKOTO pa3zHoO00pa3us
maHeTsl. Tak, B 10 kjacce HM3ydarOTCsl OCHOBBI MOJIEKYJSIPHOM M KIJIETOYHOW OMOJOTMH, SMOPHOJOTHA M OUOJIOTHH
Pa3BUTHS, TEHETUKHU U CENEKINH, OMOTEXHOJIOTUU U CHHTETHYECKOW OMOJIOTHH, aKTyaIU3UPYIOTCS 3HAHUS 00y4aronuxcst 1o
OOoTaHMKeE, 300JI0TUHU, aHATOMUH, (PU3M0JIOTHUU yenoBeka. B 11 kiacce u3yyaroTcsi 3BOIIOLIMOHHO€ YUYE€HUE, OCHOBBI 3KOJIOTUH
1 ydeHue o onocdepe.

VYuebOnniii peamet «buosorusy npusBaH 00ECIICYUTh OCBOCHHUE OO0YUYaIOIIUMHUCS OMOJOTUYECKUX TEOPUM M 3aKOHOB,
UJel, MPUHIMUIIOB U MPAaBUJI, JIEXKAIIUX B OCHOBE COBPEMEHHOI €CTECTBEHHO-HAYYHON KapTHHBI MUPA, 3HAHUI O CTPOEHUH,
MHOT000pa3u M OCOOCHHOCTAX KJIETKH, OpraHuM3Ma, MOMYJsLHH, OMOLEH03a, 3KOCHCTEMbI, O BBIJAIOIIUXCA HAYYHBIX
JOCTIKEHUSX, COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUU, MPUKIIATHBIX aCleKTaX OMOJIOTUYECKHUX 3HaHUU. /(s pazBuTus u
NOJIEpKaHUsl MHTEpeca o0yyaroumxcs K OWOJIOTUM Hapsly CO 3HAYUTENIbHBIM OOBEMOM TEOPETHMUECKOro MarepHualia B
coJiepKaHUM MPOrpaMMBbl IO OMOJIOTUU MPEAYCMOTPEHO 3HAKOMCTBO C UCTOpPUEN CTAHOBJIEHUS W PA3BUTHUS TOW WM HUHOU
0o0nacTH OMOJIOTHM, BKJIAJOM OTEYECTBEHHBIX M 3apyO€kKHBIX YYEHBIX B pEIICHUE BAXKHEUIINX OHOJOTUYECKUX U
AKOJIOTHYECKUX TTPOOJIEM.

Lenb uzydyenus yuebHoro npeamera «buonorus» Ha yriiyoJ€HHOM ypOBHE — OBJIaJICHHE OOYYaIOIIUMUCS 3HAHUSIMU O
CTPYKTYpHO-(DYHKIIMOHAJIBHON OpTraHM3alliy XUBBIX CHUCTEM PA3HOTO paHra M NpUOOpeTeHHEe YMEHHUH HCHOJIb30BaTh 3TU
3HaHUA B (POPMHUPOBAHUM MHTEpECa K OMpeAcaEHHON 001acT MpodecCuoHaIbHON AeSTeIbHOCTH, CBI3aHHON ¢ OMOJIOTHEH,
WJIM K BBIOOPY y4€OHOTO 3aBEACHMS 1JIs1 TPOJOJKEHUS OMOJIOTUYECKOro 00pa30BaHMsl.

JlocTmkeHne 1enu u3ydeHus ydebHoro npenmera «buonorus» Ha yriayOn€HHOM ypoBHE 00€CIEUMBACTCS pelICHHEM
CIEAYIOIIUX 3a1ay:



OCBOEHHE OOYYAIOIIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX OMOJIOTMYECKUX TEOPHUAX, KOHIICTIHUSX,
TUIOTE3aX, 3aKOHAaX, 3aKOHOMEPHOCTSIX U MPaBUIIaX, COCTABISIOUINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KaPTUHY MUPA; O
CTPOEHHH, MHOI000pa3uu M OCOOCHHOCTSX OMOJOIMYECKHX CHUCTEM (KJIETKa, OpraHu3M, MOMYJISUs, BUI, OMOreoLeHO3,
ounocgepa); 0 BBIIAIOMIMXCS OTKPHITUSIX U COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTH;

O3HAKOMJIEHHE OOYYaromMXCS C METOAaMH TIO3HAHHs KUBOW MPUPOIBI: HUCCIEIOBATENCKUMU METOJaMH
OMOJIOTrMYECKUX HayK (MOJIEKYJISIPHOM U KJIETOYHOM OMOJIOTHH, SMOPUOJIOTUN U OMOJIOTHH Pa3BUTHS, TEHETUKU U CEJIEKIUH,
OMOTEXHOJIOTUM W CHUHTETHUYECKOH OMOJIOTMM, IAaJCOHTOJIOTUH, 3KOJOTMH); METOAAaMH CAMOCTOSTEIBHOTO IPOBEIECHUS
OMOJIOTHYECKUX HCCIIE0OBaHUHN B TaDOpaTOPUH U B Mpupoe (HabmoaeHrne, n3MEpeHne, SKCIIepUMEHT, MOICTUPOBAaHNUE);

OBJIaJICHHE O0YYaIOIMMUCA YMEHUSIMH: CAMOCTOATEIbHO HAaXOAUTh, AHAIIM3UPOBATh M MCHOJIb30BATh OUOJIOTHYECKYIO
MH(}OpMaIUIO; MOJIb30BATHCA OMOJOTMYECKOM TEPMHHOJOTMEN M CHUMBOJIUKOW; YCTaHABIMBATH CBA3b MEXIY pPa3BUTHUEM
OMOJIOTHM U COLUAIIbHO-?KOHOMUYECKHUMH U KOJOTMYECKMMHU NMpoOJIeMaMH YeI0BEYECTBA; OLIEHUBAThH MOCIEACTBUS CBOEH
JESITEIbHOCTA 0 OTHOILIEHHUIO K OKpY)KaIoIlled MPUPOAHON Cpele, COOCTBEHHOMY 370POBBIO M 3I0POBBIO OKPYKAIOLIUX
Joiei; 000CHOBBIBATh U COOJIIOAATH MEPhI NPO(UIAKTUKN UH(PEKIMOHHBIX 3a00JI€BaHUH, ITpaBuia MOBEACHUS B IPUPOJE U
oOecrieueHus: 0€30MaCHOCTU COOCTBEHHOM >KM3HEAEATENLHOCTH B UPE3BBIYANHBIX CUTYaLMSIX HNPUPOJHOTO U TEXHOT€HHOIO
XapakTepa; XapakTepu30BaTh COBPEMEHHbIE HayYHbIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BuTHE y 00yUYaOIUXCsl HHTEIIEKTYabHBIX U TBOPUYECKUX CIIOCOOHOCTEH B Mpoliecce 3HAKOMCTBA C BbIIAIOIIUMUCS
OTKPBITUSIMM M COBPEMEHHBIMH HCCIIEJJOBAaHUSAMHU B OHOJIOTMH, pEIIaeMbIMH €10 MpoOjeMaMH, METOA0JI0rHen
OMOJIOTUYECKOTO HCCIIEIOBAHUSA, TPOBEJICHUS HKCIEPUMEHTAIbHBIX HCCIEIOBAHUM, pelieHuss OMOJOTrMYecKuX 3ajaad,
MOJEJIUPOBAHUS OMOJOTUYECKUX OOBEKTOB U MPOLIECCOB;

BOCIIUTAHHUE Y OOYYarOIIMXCs [EHHOCTHOI'O OTHOIIEHUS K UBOW MPUPOJIE B LEIOM U K OTACNIBbHBIM €€ 00beKTaM U
ABJICHUSAM; (OPMHUPOBAHHE SKOJIOTMUECKOM, T€HETUYECKOW TIPaMOTHOCTH, OOIIEeH KyJIbTYpbl IOBEACHUS B MPHUPOAE;
MHTErPalMH €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHre OO0YyYaIOIUMHCS KOMIETEHTHOCTH B PAIlMOHAIBLHOM MPUPOJIONOJIB30BAaHUU (COONIOACHUE TPaBUII
MOBEJACHUSI B NPHUPOJAE, OXpaHbl BHUAOB, AKOCHUCTEM, OHOC(hepbl), COXpaHEHWU COOCTBEHHOTO 3J0POBBbS U 3I0POBbS
OKPYXAIOIIUX JIojie (coOmoienrs Mep nmpoduIakTUKu 3a00ieBaHui, obecreueHrne 0e30MacHOCTH KU3HEICITEILHOCTH B
Ype3BBIYANHBIX CUTYAIUSIX MPUPOJHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIIOJIb30BaHUS OMOJIOTUYECKUX 3HAHUM U
YMEHUM B IOBCEIHEBHOW )KU3HU,

CO37]aHME YCIOBHUW JIi OCO3HAHHOTO BbIOOpa O0O0YyYarolMMHUCA HWHAMBUAYAJbHON 00pa30BaTeIbHOM TPAEKTOPHH,
CHOCOOCTBYIOLIEH TMOCHEAYIOMEMY MPOPECCHOHATHPHOMY CaMOOIPEACIEHUIO, B COOTBETCTBUM C HHIWBHUIYaJTbHBIMU
UHTEpEeCcaMu U MOTPEOHOCTIAMU PETHOHA.



OO6mIee 4ncio 9acoB, OTBEJCHHBIX HA M3y4YeHHE OWOJIOTHMH Ha yriayOJeHHOM YPOBHE CPEIHEro OOIIero oopa3oBaHwMs,
coctasisieT 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kinacce — 102 gaca (3 yaca B HeZIeI0).

Ot60p opranu3anoHHBIX (OPM, METOIOB U CPEJICTB 00YUEHUSI OMOJOTUU OCYIIECTBISETCS C YYETOM CIEUU(PUKU ero
COJEp)KaHUs W HAMPABICHHOCTH HAa MPOJOHKEHHE OWOJIOTHUYECKOTO 00pa3oBaHUs B OpTraHU3alUAX CPEIHEro
po(eCCHOHATTEHOTO U BBICIIETO 00pa30BaHUS.

OO0s3aTenbHBIM YCIOBUEM TIPU 00YyYEHUU OMOJIOTUU Ha YriayOJIEHHOM YPOBHE SIBJISIETCS IPOBENIEHHE J1a00paTOPHBIX U
npakTUYecKux pabot. Takke ydacthe 0Oydaromuxcsi B BBINOJHEHUU NPOEKTHBIX U y4eOHO-MCCIEN0BATEIHCKUX PaloT,
TeMaTHKa KOTOPBIX OMPEISIAETCS yUWTEJIeM Ha OCHOBE HMMEIOIIMXCS MATepUATIbHO-TEXHHUYECKHMX PECYpCOB M MECTHBIX
IIPUPOJIHBIX YCIIOBHM.



COAEPXKXAHUE OBYUYEHUASA
10 KJTACC

ConepxaHue MpoOrpamMMbl, BBIJCIECHHOE KYPCUBOM, HE BXOAUT B MPOBEPKY TOCYJAPCTBEHHOM HTOTOBOW aTTECTAllUU
(T'"A).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHass OMOJIOTHS — KOMIUICKCHasi Hayka. KpaTkas wmcropus pa3BuTus Ouosornu. buojornueckne Haykd o
n3ydaembie UMH TIpoOeMbl. DyHIaMeHTaIbHbIE, TPUKIIATHBIC U TIOMCKOBBIC HAYYHBIE UCCIIEIOBAHUS B OMOJIOTHH.

3HavyeHue OMoJoTHH B (DOPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAyUYHOU KapTUHBI Mupa. [Ipodeccuu, cBsazaHHbIE ¢
Ouosioruedi. 3HaueHWe OWOJOTMM B TIPAKTHUYECKOM JEATEIbHOCTH YEJIOBEKA: MEIUIIMHE, CEIhCKOM XO3SHCTBE,
MIPOMBIIJIEHHOCTH, OXPAHE TIPUPOJIBI.

JlemoHCcTpanumn

[loptpetsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. TI'apseii, I'. Mengens, B. .
Bepnanckuii, U. I1. I1aBnos, . . Meunukos, H. 1. BaBuios, H. B. Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K.
benses.

Tabnuiel u cxembl: «CBs3b OMOJIOTHU C APYTUMU HayKaMuy, «CructemMa OMOJIOTHUECKUX HAYKY.

Tema 2. 7KuBble cucTeMbl U UX U3Yy4YeHHUE

KuBbie cucTeMbl Kak TpeaMeT u3ydeHusi Ouosioruu. CBOMCTBA KUBBIX CHUCTEM: €IMHCTBO XMMHUYECKOTO COCTaBa,
JACKPETHOCTh W LEJIOCTHOCTb, CJIOXKHOCTh W  YHOPSJAOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTh, CaMOOpPraHU3allus,
CaMOBOCIIPOU3BEACHUE, PA3APAXKUMOCTh, ©3MEHYUBOCTb, POCT U PA3BUTHE.

YpOoBHH OpraHu3aldd >KUBBIX CHUCTEM: MOJICKYJISPHBIN, KJIETOYHBIA, TKAHEBbIM, OPraHU3MEHHBIM, IOIMYJIAIMOHHO -
BHJIOBOM, IKOCHCTEMHBIN (OnoreorneHoTHYeckuit), oOuochepnsiii. I1poieccrl, mpoucxosiiye B )KUBbIX cucTeMax. OCHOBHBIE
MpU3HAaKK XkKUBOro. JXKu3Hb Kak ¢opma CyliecTBoBaHUS MaTepud. Hayku, u3ydaromue KUBbIE CUCTEMBI Ha Pa3HBIX YPOBHSX
OpTraHU3AIMH.

Nzyuenue xxuBbIX cucteM. MeTopl Ononorndyeckoit Hayku. Habmonenue, namMepenue, S3KCepUMEHT, CUCTEeMaTH3alHs,
MetaaHain3. IloHsaTre o 3aBUCUMON U He3aBucUMOM IepeMeHHou. [nanupoBanue skcnepuMenTa. IlocraHoBKa U IpoBEpKa
runote3. HyneBas rumnotesa. Ilonstue BbIOOpKM U €€ AOCTOBEpHOCTh. Pazbpoc B Ouosnornueckux aaHHbIX. OrieHKa
JOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTAaTOB. [I[pHUMHBI UCKAXKEHUS PE3YJIbTATOB AKCIepuMeHTa. [[OHATHE CTaTUCTUYECKOTO
TeCTa.



JlemoHCcTpanumn

Tabmuiel u cxembl: «OCHOBHBbIE TNMPU3HAKKU JKU3HW», «buonornyeckue cucrteMbl», «CBOWCTBA >KUBON MaTepumy,
«YPpOBHM OpraHu3alvu >KUBOM NOpuUpoAbDy, «CTpOEHUE >KMUBOTHOW KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI OpPraHOB
YeJIOBEUECKOro opranusmay, «buoreonenosy», «buocdepa», «Metoabl n3ydeHUs KUBOU MPUPOIBI».

O6opynoBanue: 1abopaTopHoe 000pyAOBaHUE JJIsl TPOBEACHUS HAOTIOIEHNH, U3MEPEHUH, IKCIIEPUMEHTOB.

IpakTuyeckas: padora «lcnonp30BaHuE PA3TUYHBIX METOJAOB MPHU U3YUYEHHUH KUBBIX CHCTEM).

Tema 3. buosiorust KieTku

Krnerka — cTpykTypHO-(QYHKIIMOHAIbHAS eUHUIIA )KUBOTO. MicTopust oTkpbITHs KieTku. Pabotsl P. I'yka, A. JleBenryka.
Knerounas reopus (T. [lIBann, M. lllnetinen, P. Bupxos). OCHOBHBIE MOJI0KEHUS COBPEMEHHON KIIETOYHON TEOPHHU.

MeTtoapl MOJIEKYJIPHOM W KJIETOYHOM OMOJIOTHM: MUKPOCKOMHUS, Xpomarorpadus, 3nekTpodopes, METo] MEUYEHBIX
aToMoOB, Au(pdepeHIuaIbHOoe UEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. HM3yuenue QuKcUpoBaHubiX KIemok.
DnexkTpoHHas MUKpockonus. Kongoxanvnas mukpockonus. Bumanvroe (npudsicusHenroe) usyuenue Kiemox.

JeMoHcTpanuu

[Toptpetst: P. I'yk, A. JleBenryk, T. llIBann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabmuiet w1 cxeMbl: «CBETOBOM MHMKPOCKOID», «DJEKTPOHHBIA MHUKpPOCKOM», «Mcropusi pa3BUTHS METOIO0B
MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOW MUKPOCKOII, MUKPOTIPEapaThl paCTUTEIbHBIX, )KUBOTHBIX M OaKTEpUATbHBIX KJIETOK.

IIpakTnueckass padora «l3ydueHue MeTOMOB  KJIETOYHOM  Ouonoruu  (Xpomarorpadus, 3iaekTpodopes,
muddepennmansHoe neHTpudyruposanue, [1LP)y».

Tema 4. Xumuueckasi opranm3zanus KJICTKH

XUMHUYECKUHN COCTaB KIETKU. Makpo-, MUKPO- U YIBTPAMHUKPOIJIEMEHTHL. Boaa u €€ posib Kak pacTBOPUTENS, PEAreHTa,
y4acThe B CTPYKTYPUPOBAHUM KJIETKH, TEIIOPETYyJsauuu. MuHepaapbHbIe BEIIECTBA KIETKHU, UX Omosiormueckas poib. Pomib
KaTHOHOB Y aHUOHOB B KJIETKE.

Opranuueckue BellecTBa KJIETKU. buonorndeckue noiuMepsl. benku. AMUHOKUCIOTHBIN cocTaB 0enKkoB. CTPYKTYpHI
OenkoBoil MoJiekyibl. [lepBuuHas cTpykTypa Oelika, menTUAHAS CBsI3b. BTOpuYHas, TpeTH4YHas, Y€TBEPTUUYHAS CTPYKTYPHI.
Henatypanus. CoiictBa 0enkoB. Knaccuduxanus 6enkoB. buonornueckue pynkunu 6enkoB. /Ipuonsi.

VYrneBoasl. MoHOCaxapuabl, IUCaxapyibl, OJUTOCAXapuabl W monucaxapuapl. OOmmuil TutaH CTpOeHUs U (PU3MKO -
XUMHUYECKHE CBOMCTBA yriieBoA0B. bromornueckne pyHKITMN YrIeBOIOB.



Jlumnnet. T'uapodunbHo-TuapodoOHbie cBoiicTBa. Knaccudukauus nunuaos. Tpurnuuepunsl, Gochoaunuasl, BOCKH,
crepounsl. bronornyeckue Gyakmum aunugoB. OOnMe CBOMCTBA OMONIOTHYECKUX MEMOpaH — TEKy4ecTh, CIIOCOOHOCThH K
CaMO03aMbIKaHUIO, TOTYIIPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JITHK u PHK. Ctpoenne nHyknenHoBbix kucioT. Hykieotuapl. [IpuHIKAIT KOMIIIEMEHTAPHOCTH.
[IpaBuno Yapradda. Crpykrypa JJHK — nBoiinas cnupanb. Mectonaxoxnaenue u ouosnorndyeckue ¢ynkuuu JJHK. Bums
PHK. ®ynkuun PHK B kierke.

Ctpoerne w™onekyabl AT®. Makpospruueckne cBs3u B Mosekyine AT®. buonormdyeckune ¢ynkmun ATO.
BoccranoBneHHbIE MTEpEHOCUHKH, UX QYHKIHMH B KiIeTKe. /pyeue Hyxkneozuompugpocgamor (HTD). CexBenupoBanue JJTHK.
Memoowl eenomuru, mpancKpunmoMuKuy, nPomeoMuKHu.

CtpykTypHas OMOJOTHs: OMOXMMUYECKUE U OMO(PU3NYECKHE HCCIEOBAaHUS COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpbI
ouomonexkyn. Modenuposanue cmpykmypvl U @QYHKYuti OUOMONEKYN U ux Komniaekcos. Komnviomepmuwiii ouszaiin u
OpeanuyecKuil CUHmMe3 OUOMOIEKY U UX HENPUPOOHBIX AHAIO208.

JeMoHcTpanuu

IToptpetst: JI. I[Tonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiun, @. Canrep, C. [Ipy3unep.

Huarpammel: «PacnpeneneHue XUMHUYECKUMX DJIEMEHTOB B HEXUBOM mpupojae», «PacmpeneneHue XUMHYECKUX
3JIEMEHTOB B KUBOU IIPUPOJIE.

Tabmuuer u cxemsl: «llepuoguueckas TabauIa XUMHYECKUX AJIEMEHTOBY», «CTpOeHUE MOJIEKYJIbl BOJIBI», «BemiecTBa B
coctaBe oOpraHu3MoB», «CTpoeHHe MOJIeKyJbl Oenkay, «CTpyKTyphl O€IKOBOW MOJEKynb», «CTpOEHHE MOJEKYI
yIiIeBo10B», «CTpoeHrue MOJEKyJ TUNuI0BY», « HykinenHnoBbie KUCIOThI», «CTpoeHne MoJeKyibl ATD.

O6opynoBaHue: XuMUYECKas Mocy1a 1 000pyI0BaHUE.

JlaGopaTopHasi padora «O0HapyKkeHUE OCIKOB C TTOMOIILI0 KAYECTBEHHBIX PEAKIIUIN.

JlaGopaTopHas padora «VccnenoBanne HyKICMHOBBIX KUCIIOT, BBIJICJIEHHBIX U3 KIETOK Pa3IUYHBIX OPTAHU3MOB).

Tema 5. CTpoeHue 1 QyHKIMH KICTKH

Tunel KJIETOK: dyKapuoTHueckas 1 npokapuotuueckas. CTpyKTypHO-(yHKIHOHATIBHBIE 00pa30BaHUs KIETKU.

Crtpoenue npokapuotudeckoit kietku. Kiierounas crenka 6aktepuil u apxeil. OCOOEHHOCTH CTPOESHUS FeTepOTPOPHON
1 aBTOTPO(HON MIPOKAPUOTUUECKUX KIETOK. MecTO U poJib MPOKapUOT B OUOILIEHO3aX.

Crtpoenne u (QyHKIIMOHUPOBAHUE dyKapuoTHueckon kieTku. [Imasmarnueckas memOpaHa (turazmanemma). CTpykTypa
M1a3MaTHUecKo MeMOpaHbl. TpaHCIIOPT BEIIECTB Yepes3 IIa3MaTHIecKyt0 MeMOpaHy: naccuBHbIN (auddys3us, odbneryéHHas
muddy3us), akTUBHBIN (MTEPBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcnopT). [Tomynponuiiaemocts MeMOpaHnbl. PaboTa HaTpuii -



KaJIUEBOr0 HAcoca. DHIOIMUTO3: MUHOLUTO3, ¢arouuTto3. Jx3o01uTo3. Kinerounas crerka. CTpykTypa U QyHKIUU KIETOYHOM
CTEHKH pacTeHUl, rpuOOB.

[urorumasma. I[lutozonk. [{utockener. [IBmwkenue nuroruiazmel. OpraHouibl kieTku. OgHoMeMOpaHHBIE OPTraHOUIbI
kieTku: sHAomnazmarndeckas cetb (OIIC), ammapar [onbIku, JU30COMBI, MX CTpoeHHE W (PyHKIMU. B3auMocssasb
OJIHOMEMOpPaHHBIX OpPraHouAoB KieTku. CTpoeHHE TpaHyJSIPHOTO peTuxkyinyma. Mexanuzm nanpasenenus Oenxoe 6 IIIC.
Cunre3 pacTBopuMbIX OenkoB. CuHTE3 KIETOYHBIX MeMOpaH. [nagkuii (arpaHymisipHbIN) SHAOIIA3MATHUECKUNA PETUKYITYM.
CekperopHas ¢yHkuus anmnapara ['onsmku. Moougurayus b6enrxos 6 annapame I'onvoxcu. Copmuposka 6enkos 6 annapame
T'onvoorcu. Tpancnopt BelecTB B KieTke. Bakyonu pactutenbHbIX KieTok. Kinetounsrii cok. Typrop.

[TosryaBTOHOMHBIE OpraHOUABl KJIETKU: MUTOXOHJPHM, IUIACTUIBL. [Ipoucxooicoenue MumoxoHoputi u niacmuo.
Cumbuocenes (K.C. Mepeockosckuii, JI. Mapeynuc). Ctpoenre U (GYHKIIMU MUTOXOHIpUN u mactul. llepBuunsie,
BTOPUYHBIE U CJIOXHBIE MJIACTHABI (POTOCUHTE3UPYIOIINX 3YKAPHOT. XJIOPOILIACThI, XPOMOILIACTBI, JIEUKOIIACTHI BBICIIMX
pacTeHUN.

HememOpannbie opranouasl kietku CrpoeHne M (QYHKUMHM HEMEMOpPAHHBIX OPraHOMAOB KIETKH. PuOOCOMBI.
IIpomesxcymounvie gpunamenmor. MukpodunameHTsl. Axkmunogvle Mukpoguiamernmsi. MpIIEUHbIE KIETKU. AKMUHOBbIE
KOMnoHenmsl Hembvluleynvlx kiemox. Mukpotpyoouku. Knerounslii nentp. CTpoeHue U JIBUKEHUE KTYTHUKOB U PECHUYEK.
MukpoTtpy6ouku uuromnadMel. LleHTpuons. benku, accoyuupoganmvle ¢ MUKpOQDUIAMEHMAMU U MUKDOMPYOOUKAMU.
MomopHnuie benku.

SAnpo. Ob6omnouka siapa, XpoMaTHH, KapuoIIa3Ma, SAPBIINIKH, KX CTPOeHUE U (PYHKIUU. SnepHbId OEIKOBBIM MaTpPUKC.
[IpocTpaHCTBEHHOE PACIONIOKEHUE XPOMOCOM B UHTEp(a3HOM siipe. Jyxpomamun u 2cemepoxpomamun. benku xpomaTuHa —
TUCTOHBL. /[unamuxa sadepHotl 060104Ku 8 Mumo3se. foepubiti mpaucnopm.

Kinerounsle Bkimtouenusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapuOT (PaCTUTENIbHOM, YKUBOTHOM, TPUOHOM).

JeMmoHCcTpanumn

[Toptpetsr: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabnuupl U cxembl: «CTpoeHUE FYKAPUOTUYECKON KIIETKN», «CTpoeHHe )KMBOTHOU KJIETKNY, «CTpOEHUE PAaCTUTEIbHON
KIIETK», «CTpOEHUE MUTOXOHIPUNY, «Sapo», «CTpoeHne MPOKapuOTUYECKOU KIETKI.

O6opynoBaHue: CBETOBOM MMKPOCKOI, MHUKpPOIpENapaThl PACTUTENbHBIX, MXUBOTHBIX KJIETOK, MHUKpPOIPENapaTh
OaKTepHAIbHBIX KIETOK.

JlaboparopHasi pabora «/3ydeHue CTpoeHus KJIETOK Pa3aIu4HbIX OPTraHU3MOBY.

IIpakTnueckasi padora «l3yueHrue CBOMCTB KJIETOUYHON MEeMOpaHbD.

JlaGopaTopHasi padora «VccnenoBanue mia3Monn3a U Jeria3MoJIn3a B PACTUTEIIbHBIX KIIETKaX».



IIpakTuyeckas padora «l3yuenue ABIKEHUS TUTOIIA3MbI B PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BeliecTB M NMpeBpallleHHe JHEPIHH B KJIETKe

Accumunanus M JAUCCUMWJISINUS — JBE CTOPOHBI MeTa0oiu3Ma. Tumbl OOMEHa BelIecTB: aBTOTPO(HBIA U
reTepoTpoHbIN. YuacThe KUCIOpoaa B 0OOMEHHBIX IIpoleccax. JHepreTuueckoe odecnedeHre KieTku: npespamnienne ATO B
0oOMeHHBIX nporeccax. PepMeHTaTUBHBIN XapaKTep peaklnidl KIeTouHoro Mmetadonu3ma. @epMeHThI, UX CTPOEHHUE, CBOMCTBA
u MmexanusMm gaeiictBus. Kodepmentsl. Otnuunst GpepMEHTOB OT HEOPraHMYECKUX KaTalnu3aTOpOB. BelKu-akTUBATOPBI U
OeNKU-UHTHOUTOPBL. 3aBUCHMOCTH CKOPOCTH (DEPMEHTATUBHBIX PEAKIUi OT Pa3INIHBIX (PAKTOPOB.

[lepBUYHBII CHMHTE3 OpraHMYECKHUX BeUlecTB B KileTke. DOTOCUHTE3. AHOKCUSEHHbIU U OKCUSEHHbIU (POmocunmes y
oaxkmeputi. Ceemocodbuparowjue nueMeHmsl U NUSMEHMbl pPeaKyuoHHo2o yeHmpa. Poiab XIJIOpOIUIAaCTOB B IpoLEcCe
dotocunTe3a. CetoBas u TemHOBas ¢aspl. DPomoovixanue, Csz., C4. u CAM-munvi pomocunmesa. IpogyKTUBHOCTH
(doTocuHTe3a. BausHue paznuuHbX PaKkTOpoB HA CKOPOCTh (POTOCHMHTE3a. 3HAUECHHE (DOTOCHHT €3a.

XemocuHTe3. Pa3zHooOpa3ue OpraHM3MOB-XEMOCHUHTETHKOB: HUTPUPUUUPYIOIIHE OakTepuu, Kelne300aKTepuu,
cepoOaKTepuu, BOJOPOIHbIE OaKTeprH. 3HAUEHUE XEMOCHHTE3A.

AHaspoOHbIe opraHu3mbl. Bumbel 6pokenus. [IpogykTel OpoKeHUS M WX HCIOIB30BAHUE YEIOBEKOM. AHa’pOOHbBIC
MUKPOOPTaHU3MbI KaK OOBEKTHl OMOTEXHOJIOTUH U BO3OYAUTENN OOJIE3HEH.

AspoOHBIE OpraHu3Mbl. JTanbl SHEprernyeckoro odMena. IloaroroBurensHbil 3Tan. [nukonus — OGecKUCIOpOAHOE
paCLICTUIEHHE TIIFOKO3bI.

buonoruueckoe okuciaeHue, Wik KJIETOUYHOE JbIXxaHue. Poiab MUTOXOHApPUI B mpolieccax OMOJOTHYECKOTO OKUCIECHHUS.
Hukmmaeckue peakuun. OkuciuTenpHoe dhochopunupoBanue. Inepeus memopannozo epaouenma npomonos. Cunmesz ATD:
paboma npomonnou ATD-cunmaszvl. IlpenmymiecTBa a’3poOHOrO MyTH OOMEHA BEIIECTB Nepel aHa’pOOHBIM.
D¢ HEeKTUBHOCTH YPHEPTETUUECKOTO 0OMEHA.

JeMmoHCcTpanumn

[Toptpetsr: Ix. Ilpuctiu, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmumsl um cxembl: «®DoTOCUHTE3», «ODHeprerndeckuii obmen», «buocuHre3 Oenka», «CrpoeHue ¢QepMeHTay,
«XEeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, OOOpYAOBaHME JUIsl TMPUTOTOBIEHUS TIOCTOSIHHBIX W BPEMEHHBIX
MUKpOIIpEnapaTos.

JlabopaTtopHasi padora «/3ydeHue KaTaTuTHIECKON aKTUBHOCTH ()EPMEHTOB (HA MIPUMEPE aMIJIA3bl MJTH KaTaaas3bl)y.

JlabopaTtopnas paGora «/3yueHne (QepMEHTATUBHOIO pacCIICIUICHUS MEPOKCHIA BOJOpPOJAa B PACTUTENBHBIX U
KUBOTHBIX KJIETKaX)».



JlabopaTopnas padora «CpaBHeHuE Npo1eccOB (POTOCHHTE3A M XEMOCHHTE3a.

JlaGopaTopHnasi padora «CpaBHEHHE MPOLECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacaeacrBeHHass uH(popMalus M peajin3anus e€ B KJIeTKe

Peakunn matpudHOoro cunHte3a. [IpUHIIMII KOMIUIEMEHTApHOCTH B PEAKUMSIX MATPUYHOIO CHHTE3a. Peannszanus
HacJeJCTBeHHOM mHpopManuu. ['eHeTndeckuii Ko, ero cpoiictBa. TpaHckpunius — MarpuuHbiii cuaTe3 PHK. TTpuniumb
TPAHCKPUMIMU: KOMIUIEMEHTAPHOCTh, AaHTHUIIAPAJUICIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuynvix PHK 6
aykapuomuyeckou kremxe. Hexooupyrowue PHK.

Tpancnsauus u e€ stanbl. Yuactue TtpancnopTHeix PHK B OuocunTese Oenka. YcnmoBus OuocuHTe3a Oerka.
Konuposanue amuHokuciot. Poib pubocom B OnocuHTe3e Oerka.

Cospemennvie npedcmagnenusi o cmpoenuu eeros. OpraHusalsi T€HOMa y MPOKApUOT M 3YKapuoT. Perymsius
aKTUBHOCTHU I'eHOB Yy npokapuoTt. ['unoresa onepona (®. Kako0, XK. Mano). Mozrexynapuvie mexanuszmuvl IKCHpeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomwvi 2enos. Perynsuus OOMEHHBIX MpOLIECCOB B KieTke. KierouHsbli
rOMEeO0CTa3s.

Bupycel — Hekierounble (QOpMBI KU3HM U OOnuUraTHeie mnapas3uThl. CTpOEHHE MPOCTHIX U CIOXKHBIX BHUPYCOB,
petpoBupycoB, ©OaktepuodaroB. Kusnenmnwiti yuxn J{HK-codepocawux eupycos, PHK-codepacawux eupycos,
oaxmepuogpazos. Obpammuas mpaHcKpunyus, pegepmasa, unmezpasa.

Bupychple 3a0oneBaHusi d4enoBeka, XMBOTHBIX, pacteHui. CIIMJl, COVID-19, coumanbHbple W MEIUIIMHCKHE
MPOOJIEMBI.

Buoungopmamuxa: unmezpayus u ananuz 6oarvuux maccueos («bigdatar) cmpyxkmypuvix 6uonocuueckux oammwlx.
Hanomexnonocuu 6 buonoeuu u meouyune. llpoepammupyemoie pynkyuu 6eakos. Cnocodowl 00cmasKu 1eKapcms.

JdeMoHcTpanuu

[Toptpetsr: H. K. Kosbios, /1. 1. UBanoBCkHiA.

Tabmuner u cxeMmbl: «buocunTes 6enkay, «I'enernyeckuii Koy, «Bupycen», «bakrepuodarmy.

IIpakTuyeckas padora «Co3gaHue MOACIN BUPYCA».

Tema 8. ) KusHeHHBbIH HUKJI KJICTKH

Knerounbrii nmki, ero mepuonbl U peryisiiusa. Matepdaza m muto3. OCOOEHHOCTH MPOLECCOB, MPOTEKAIOIIMX B
untepdasze. IloarotoBka wimetkum K  geneHuto. IlpecuHTeTMdeckuit  (MOCTMUTOTHUYECKWM), CHUHTCTHUYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHIECKUH ) TIepUOAbl MHTEP(a3HI.

Martpuunsiii cunre3 JJHK — perukanus. [Ipunuune perumnkanuu JJHK: koMmmeMeHTapHOCTD, MOJTYKOHCEPBATUBHBIN
CUHTE3, aHTHUNapauieabHOCTh. Mexanusm perukanuu JJHK. Xpomocomsl. CTpoerue xpomocoM. Tenomepsl U TeroMepasa.



XpOMOCOMHBII HA0Op KIETKU — KapHOTHUM. [UIUIONAHBIN U raruionJHbeId HabOpsl XpoMocoM. ['OMOIOTHYHBIE XPOMOCOMBI.
[TonoBBIE XPOMOCOMBI.

lenenue xierku — muTo3. CTaauM MHUTO3a M TMPOUCXOASIIME B HUX mpouecchl. Tumbl muto3a. Kapuokunes u
UUTOKHHE3. brosiornueckoe 3HaueHUE MUTO3A.

Perynsnust MUTOTHYECKOTO LIMKIIA KieTKH. [IporpamMmmupyemas kiierouHasi TuOesb — aronTos.

Knerounoe snpo, XpoMOCOMBI, (QYHKIMOHANIbHA TE€HOMHKA. Mexanuzmvl npoaugepayuu, oughgepenyuposku,
cmapenus u eubenu kiemox. «Llugposas knemxa» — buoungopmamuieckue mooenu GYHKYUOHUPOBAHUSL KIIeKU.

JdeMoHcTpanuu

Ta6muier 1 cxembl: «  KU3HEHHBIN UK KIETKHY, «MuTto3», «CtpoeHue xpomocom», «Permukarus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpOIIpenapathl: «MUTO3 B KJIETKaX KOpEIIKa JIyKay.

JlabopaTopHas padora «/3ydeHrne XpoMOCOM Ha TOTOBBIX MUKpOIIpenapaTax».

JlaGopaTopHnasi padora «HaOmroeHre MuTo3a B KJI€TKaX KOHUMKA KOpelIKa Jiyka (Ha TOTOBBIX MUKpOTpenaparax)y.

Tema 9. CTpoenne u GQyHKINHM OPraHN3MOB

buonornyeckoe paznoodpazue opraHu3MoB. OHOKIETOYHBIE, KOJJOHHAIbHBIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHUSI U KU3HENCSITEIHLHOCTH OJIHOKJIETOYHBIX OpPraHu3MoB. bakrepuu, apxew, OJHOKICTOYHBIC
rpuObI, OTHOKJIETOUHBIE BOJOPOCIH, APyrue MPoTUCThI. KosloHNambHbIE OpraHU3MBI.

B3anmocBsi3p yacTeil MHOTOKJIETOYHOTO OpraHru3Ma. TKaHu, OpraHbl M CUCTEMbI OpraHoB. Opranu3M Kak €IMHOE IIEJI0E.
I'omeocras.

Tkanu pactenuit. TUnbl pacTUTETBHBIX TKaHEW: 00pa3oBaTeIbHAs, TOKPOBHAS, TIPOBOJIAIIAS, OCHOBHAS, MEXaHUYECKasl.
OcobenHocTu cTpoeHus, GYHKIUN U PacIoIOKEHUs TKAHEW B opraHax pacTeHUH.

TkaHU KUBOTHBIX M 4E€JIOBEKA. THUIBI )KMBOTHBIX TKAaHEW: 3MUTEIHAIbHASA, COCIUHUTENbHAS, MBIIICYHAs, HEPBHAS.
OcobeHHocTr cTpoeHus, PYHKIHI 1 PaCIOIOKEHHS TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble U reHEepaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMbl OPTaHOB YKMBOTHBIX W YEJOBEKA.
@yHKIIMY OPraHOB U CUCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacteHuid. CkeneTbl OJHOKIETOYHBIX U MHOTOKJIETOUYHBIX KUBOTHBIX. HapyHblli 1
BHYTPEHHUM ckeyieT. CTPOCHHE U TUIIbI COCIMHEHUS KOCTE.

JIBrkeHue opraHu3MoB. J[BUKEHHE OMHOKIETOYHBIX OPTaHU3MOB: aMEOOMIHOE, KTYTUKOBOE, peCHUYHOE. [[BikeHue
MHOTOKJIETOYHBIX PACTEHHH: TPONH3Mbl M HACTUU. JIBH)KEHME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA: MBIIICYHAS
cuctema. Pednekc. CkeneTHble MBIIIIIBI U UX padoTa.



IIntanue opranmsmos. llornomeHne BOABI, YIJIEKMCIOTO Ta3a W MHUHEPAJIbHBIX BEUIECTB pacTeHusMu. l[Iuranume
KUBOTHBIX. BHYTpPUIIOJIOCTHOE U BHYTPHUKJIETOYHOE muuieBapeHue. IluTtaHne NO3BOHOYHBIX JKUBOTHBIX. OTIemsl
NUIIEBAPUTENIBHOTO TpakTa. [IuieBapuTenbHble xelne3bl. [IuieBapuTenpHas CCTEMA YEIOBEKA.

Hpixanue opranu3moB. Jlpixanue pacteHudl. JlpixaHue >KMBOTHBIX. [(uddy3us razoB uepe3 MOBEPXHOCTh KIIETKH.
Koxnoe npixanue. JlpixaTenpHas moBepxHOCTh. JKaOepHoe W JEroyHoe apixaHue. J[pIxaHue MO3BOHOYHBIX >KUBOTHBIX H
YeJIOBEKAa. OJBOJIOLMOHHOE YCJIOKHEHHE CTPOEHMS JETKMX IMO3BOHOYHBIX XKUBOTHBIX. JlbIXaTelbHAas CHUCTEMa 4YeJIOBEKa.
MexaHu3M BEHTUJISIUH JIETKUX Y TITULl U MIIEKOMTUTAIONINX. Perynsanus apixanus. /[pixaTenbHbie 00bEMBI.

TpaHncnopT BemIECTB y OpPraHu3MoOB. TpaHCHOPTHBIE CUCTEMBI pPAcTEHUW. TpaHCIOPT BEMIECTB y IKUBOTHBIX.
KpoBeHocHas cucrema u €€ opranel. KpoBeHOCHasi cucTeéMa ITO3BOHOYHBIX KMBOTHBIX M 4enoBeka. Cepaue, KpOBEHOCHBIE
cocyasl U KpoBb. Kpyru kpoBooOpalieHusi. DBOJIOLUOHHBIE YCIOKHEHUSI CTPOCHHUSI KPOBEHOCHOM CHUCTEMBI IMO3BOHOYHBIX
KUBOTHBIX. PaboTa cep/iia u e€ perysiusi.

Brinenenne y oprann3moB. Beinenenue y pacreHuil. Beinenenue y kuBOTHBIX. COKpaTuTENnbHbIE BaKyonau. Oprasbl
BblIeNIeHUs. DUIIbTpanus, ceKpenrs 1 oOpaTHOE BCAChIBAHUE KaK MEXaHM3Mbl padOThl OpraHoB BblAesieHUs. CBs3b MOJOCTU
Tejaa ¢ KPOBEHOCHOM M BBIACIUTEIBHON cucTeMaMy. BpliesieHne y N03BOHOYHBIX )KMBOTHBIX M yenoBeka. [louknu. Ctpoenue
1 (pyHKIMOHUpOBaHUE HeppoHa. OOpa3zoBaHUE MOUH Y YEJIOBEKA.

3ammra y OpraHu3MoB. 3aliuTa y OJHOKIETOYHBIX OpraHu3MoB. Cropbl OakTepuil U IUCTHI NPOCTEHIINX. 3auuTa y
MHOTOKJIETOUYHBIX pacTeHuid. Kytukymna. CpeacTBa macCUBHOM U XMMUYECKOM 3a1uThl. DUTOHIIUIBIL.

3amuTa y MHOTOKJIETOYHBIX *UBOTHBIX. [IOKpOBBI M MX MPOW3BOJHBIE. 3aliuTa opraHuzMa ot OosesHeil. ImmyHHas
cuctema 4esoBeka. KieTouHslil 1 ryMOpanbHbIH UMMYHUTET. BposkIEHHBIN 1 TPUOOPETEHHBIN crien(PrUUecKuii UMMYHHTET.
Teopust kioHanbHO-cenekTUBHOTO MMMyHHTeTa (I1. Opmux, ®. M. Bbepuer, C. ToueraBa). BocnaauTenabHble OTBETHI
OopraHu3MoB. Posib BpoxkAEHHOTO MMMYHHUTETA B PA3BUTHH CUCTEMHBIX 3a00JIEBAHUM.

PazgpaxxumocTe W perynsuus y OpraHusMoB. Pa3apaxuMocTb y OJHOKJIETOYHBIX OpPraHU3MOB. TakKCHCHI.
PazapaxxumocTs 1 perymnsauus y pacteHui. POocToBble BEleCTBa U UX 3HAYCHHUE.

HepBHas cucrema u pediekTopHas peryisiuus y >KMBOTHbIX. HepBHas cuctema u €€ OTAENbl. DBOIIOIUOHHOE
YCIIOKHEHUE CTPOEHUS HEPBHOM CHUCTEMBI Yy >KMBOTHBIX. OTIENbl TOJOBHOTO MO3ra MO3BOHOYHBIX XKMBOTHBIX. Peduiekc u
pedrekTopHas ayra. be3ycinoBHbIE U YCIOBHBIEC PE(DIICKCHI.

I'ymopanbpHas peryimanus ¥ 3HIOKPUHHAS CHUCTEMa JKUBOTHBIX M 4esloBeKa. JKene3bl YHAOKPUHHOM CUCTEMBI M HX
ropmoHsl. JleiicTBre ropMOHOB. B3anMocBs3b HEpBHOM U SHAOKPUHHOMN cucTeM. ['unoranamo-runodusapHas CUCTEMA.

JdeMoHcTpanuu

[Toptper: W. I1. [1aBnos.



Tabmumpsl u cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUHbIE Bogopocian», «baktepuny», «IIpocreitmmey,
«Opranbl 1IBETKOBBIX pacTeHUi», «CUCTEMBbl OpPraHOB MO3BOHOYHBIX KUBOTHBIX», « BHyTpeHHEE CTpOEHHE HAaCEKOMBIXY,
«Tkanu pactenuity, «KopHeBsie cuctembl», «CTpoenue credms», «CTpoeHue JIMCTOBOM TIACTUHKNY, « TKaHU KMBOTHBIX),
«Ckener uenoBeka», «llumeBapurenbHas cucrema», «KpoBeHocHas cuctemay, «/lpixatenpHas cucremay», «HepBHas
cucrema», «Koxa», «Mpleunas cucrema», «BoinenurenbHas cucremay, « JHIOKPUHHAA cucTeMa», «CTpOEHHE MBIIILBDY,
«mmyHurery, «KuileuHononoctHoie», «CxeMa nmuTanus pacteHui», « KpoBeHOCHBIE CUCTEMBI TO3BOHOYHBIX KUBOTHBIX,
«Ctpoenue ruape», «CtpoeHue miaHnapun», «BHyTpeHHee cTpoeHue I0kKAEBOro uepms», «HepBHas cucrema pniO»,
«HepBHas cucrema nsarymku», «HepBHas cuctema npecMbikaromuxcs», «HepBHas cucrema ntuny», «HepBHas cucrema
MJIEKOnUTaromux», «HepBHas cuctema uenoBeka», «Pediekey.

OGopynoBaHu€e: CBETOBOM MHMKPOCKOI, MHUKpOIpENnapaTbl OAHOKJIETOUYHBIX OPraHU3MOB, MUKPOIPENApaThl TKAHEH,
PAKOBUHBI MOJUTIOCKOB, KOJUICKIIMM HACEKOMBIX, WIJIOKOXHUX, >KUBBIE HK3EMIUIAPbl KOMHATHBIX pacTEHUM, repOapuu
pacTeHHMI pa3HBIX OTAEJIOB, BJIAXKHBIC IMpeENnapaTbl >KUBOTHBIX, CKEJIEThl IMO3BOHOYHBIX, KOJUIEKIIUHM OECIO3BOHOUYHBIX
KUBOTHBIX, CKEJIET YeJOBEKa, O0OpyJOBaHHME JJiA JEMOHCTpPAIMU IMOYBEHHOTO W BO3JYIIHOTO IHUTAHUS PACTCHH,
pacuierieHus: KpaxMajia ¥ OeJIKOB MoJ| AercTBUEM (HepMEHTOB, 000pyAOBaHHUE JJIsi JEMOHCTPAIIMK OMBITOB MO U3MEPEHUIO
AKU3HCHHON EMKOCTH JIETKUX, MEXaHU3Ma JbIXAaTEIbHBIX JBH)KEHUM, MOJIEJIN TOJIOBHOTO MO3Ta Pa3JINYHbIX KUBOTHBIX.

JlabopaTopHas padora «/3ydyeHre TKaHEN paCTCHUIN.

JlaGopaTopHuasi padora «/3yueHne TKaHel )KUBOTHBIX».

JlaGopaTopHasi padora «/3yueHne opraHoB IBETKOBOT'O PACTEHHUS.

Tema 10. PazmHokeHUe M pa3BUTHE OPTraHU3MOB

@opMbI pa3MHOXKEHHSI OpPraHU3MOB: Oecrojoe (BKJIOYasi BEreTaTUBHOE) U MOJIoBOE. Buibl 6ecnosoro pa3MHOXKEHUS:
MMOYKOBAHUE, CIOPYIIAIUS, PparMeHTaIus, KIOHUPOBAaHUE.

[TonoBoe pasmuoxenue. [lonoBbie kineTku, win ramersl. Meio3. Ctaguu Meiio3a. [loBenenue xpomocoM B Meiio3e.
Kpoccunrosep. buonornuecknii CMbICT MeKO3a W IIOJOBOTO Ipouecca. Meno3 U ero MeCcTO B KU3HEHHOM IIMKIIE
OpTaHU3MOB.

[IpeazapospiieBoe pa3Buthe. ['ameroreHe3 y >KMBOTHBIX. [losoBbie skene3bl. OOpa3zoBaHUME W Pa3BUTHE MOJOBBIX
kieTok. Criepmarorenes v ooreHes. CTpOEHHUE MOJIOBBIX KJIETOK.

OmomoTBOpEHNEe W AMOPUOHANTBHOE pa3BUTHE >KUBOTHBIX. CrocOOBI OMIIOAOTBOPEHUS: HAPY)KHOE, BHYTpPEHHEE.
ITapTenorenes.

NuauBuyalibHOE pa3BUTHE OPTaHU3MOB (OHTOreHE3). OMOPHOJIOTUs — HayKa O Pa3BUTHH OpraHu3mMoB. Mopgozenes —
00HA U3 21asHbIX npobaem smbpuonocuu. Kouyenyus mopgocenos u mooderu mopghoceneza. Craaun >MOpHOTEHE3a



’KUBOTHBIX (Ha mpuMepe Jarymku). Jpoonenne. Tunsl qpodnenust. [Jemepmunuposanuoe u HedepMUHUpo8anHoe Opoo.ieHue.
bracmyna, munwr 6aacmyn. OcoO€HHOCTU APOOIEHUS MIICKONUTAIOIIUX. 3apOABIIICBhIC JUCTKU (TacTpyJsius). 3akiaaKa
OpraHOB M TKaHEH M3 3apOJBIIIEBBIX JUCTKOB. B3auMHOE BIIMSHHE 4YacTed pa3BUBAIOIIETOCS 3apojbliia (SMOpHOHANIbHAS
UHAYKIMS). 3aKiajika TUlaHa CTPOEHUSI KUBOTHOTO KaK Pe3yJIbTaT MEepapXUUECKUX B3aUMOCHCTBUN reHOB. BiusiHue Ha
AMOPHUOHATILHOE PA3BUTHE PA3IUUHBIX (PAKTOPOB OKPYKAIOIICH CPEIb.

Poct u pasButue xkuBOTHBIX. [locTamOpuonanbubiii mepuoxa. Ilpsmoe u Hempsimoe pasButue. Pa3ButHe cC
MeTaMop(o30M y 0ECITO3BOHOYHBIX U TTO3BOHOYHBIX )KHBOTHBIX. broOrHdeckoe 3Ha4eHUE IPSIMOTO U HEMPSIMOTO Pa3BUTHS,
UX PacrnpocTpaHeHUE B mpupone. Tumel pocta KUBOTHBIX. PaKTOPBI PETYISLUU POCTA KUBOTHBIX M yenoBeka. Cranuu
MOCTAIMOPHUOHAIBHOTO PAa3BUTUS y KUBOTHBIX M 4YesoBeka. [lepmonbl oHTOoreHesa dyenoBeka. CTapeHHe M CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

Pa3smHoxxenue u pasButue pacteHuid. ['ametodur u cnopodpur. Meiio3 B )KU3HEHHOM IMKJIE pacTeHuil. OOpa3oBaHue
criop B mpouecce menosa. ['amerorenes y pacrenuil. OIIoqOTBOPEHUE U PA3BUTUE PACTUTENIBHBIX OPraHU3MOB. [[BoitHOE
OIIOZIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl pETyIsIIUA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHcTpanuu

[Toptpets: C. I'. HaBammun, X. [llneman.

Tabmuubr u  cxembl: «BeretaTuBHOE pa3sMHOXKEHHE», «Tumbl Oecrojoro pa3sMHOXKEHUs», «Pa3zMHOXKeHHE
XJaMUJIOMOHab», «Pa3MHOXKEeHUE 3BIVIEHbD, «Pa3sMHOXeHHe THApb», «Meno3», «XpomMocoMbly, «l'ameTroreHesy,
«CTpoeHue SIMUEKIIETKH U criepMaTo3ouaay», « OCHOBHbBIE CTaIMM OHTOreHe3ay, «lIpsmMoe u Henpsimoe pa3Butue», «Pa3Burue
MaiCKoOro xyka», «Pa3Butue capanum», «Pa3Butue JIATymIKW», «J/[BOHHOE OMIOJNOTBOPEHHE Y IIBETKOBBIX PACTECHUIN»,
«CTpoeHne ceMsH OOHOIOJBHBIX U ABYIOJIBHBIX PACTEHUI», «OKW3HEHHBIN LUK MOPCKOW KamycCTb», «KU3HEHHBIA IUKII
Mxay, «’KU3HEHHBIN UK TANOPOTHUKAY, «KM3HEHHBIA IIUKI COCHBID».

OO6opynoBaHue: CBETOBOW MHKPOCKOII, MUKPOIIPENapaThl SUIEKICTOK U CIIepMaTo30ua0B, Moaenb «llukn pasButus
JATYIIKA.

JlaGopaTopHasi padora «/3ydeHne CTpOCHHS MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIpenaparTax».

IIpakTuyeckasi padora «BbIsIBICHNE TPU3HAKOB CXOACTBA 3aPOBIIIEH TO3BOHOYHBIX KUBOTHBIX).

JlaGopaTopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHHUSI BBICIIINX PACTCHUIN.

Tema 11. I'eHeTHKa — HAYKAa 0 HACJIEACTBEHHOCTH M HN3MEHYMBOCTH OPraHU3MOB



HcTtopusi cTaHOBI€HHUS U Pa3BUTHUA T'€HETUKH Kak Hayku. PabGotel I'. Mengensa, I'. ne ®puza, T. Moprana. Ponb
OTEUYECTBEHHBIX YUYEHBIX B pa3BuTuu renetuku. Padorer H. K. KoneioBa, H. W. BaBunosa, A. H. benozepckoro, I'. JI.
Kaprnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TE€HETUYECKUE TOHITHUS M CHUMBOJBL. [ OMOJIOTMYHBIE XPOMOCOMBI, aJUUIENbHBIE T'€HBI, AIBTEPHATHUBHBIC
NpU3HAKKH, JOMHUHAHTHBIA M PEIECCUBHBIN MMPU3HAK, TOMO3UI0OTa, TETEPO3UrOoTa, YHUCTasl JUHUS, TUOPHIIbI, TEHOTHII,
¢dbenotun. OCHOBHBIC METO/IbI TEHETHUKN: THOPUIOJIOTHUECKHH, IIMTOJIOTHICCKUN, MOJICKYIIIPHO -TCHETUUECKHM.

JlemoHCcTpanumn

IToptpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Koasuos, H. U. Basunos, A. H. benosepckuii, I'. /.
Kapneuenko, 0. A. ®unumuenko, H. B. Tumodeen-Peconckuii.

Tabnuiel u cxembl: «MeToIbl TeHETUKINY, «CXEeMbI CKPEIIUBAHUSD.

JlaGopaTopHuasi padora «/Ipo3oduia kak 0ObEKT TCHETUUECKUX HUCCIICTOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemnBanue. IlepBwiii 3akoH Menzenss — 3aKoH €AMHOO0Opa3usi THOPUIOB MEPBOrO IMOKOJICHUS.
IIpaBuno nomuHupoBanusa. Bropon 3akoH MeHnaens — 3aKOH pacLICIUICHUs NPU3HAKOB. lluTonorndeckue OCHOBBI
MOHOTHMOPHUJIHOTO CKpEIIMBaHus. [ nroTe3a YMCTOTHI raMer.

Ananusupymouee ckpenpanue. [[poMexXyTOUHbIN XapakTep HacilenoBaHud. Paciernienne npu3HakoB NPy HEMOJIHOM
JOMUHUPOBAHUH.

HuruOpuaHoe ckpemmBanue. TpeTuil 3akoH MeHenss — 3aKOH HE3aBUCUMOTO HAacleAOBaHHUS IPU3HAKOB.
[{uTonornvyeckue OCHOBBI AUTUOPHUIHOTO CKPEIIUBAHMUS.

CuerieHHOe HacienoBanue npu3zHakoB. Pabotrel T. Moprana. CrenjieHHOE HacleJOBaHHE TI'€HOB, HapyIICHUE
CUEIUICHUS MEXIY T€HaMH. XPOMOCOMHAsI TE€OPUS HACIEACTBEHHOCTH.

I'enetuka nosia. XpoOMOCOMHBIN MEXaHU3M OIpEIETIEHUs MMoja. AyTOCOMBI U TOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIN 1
reTeporaMeTHbIN noJl. ['eHeTnyeckas CTpyKTypa NoJIOBbIX XpoMocoM. HacnenoBanue nmpru3HakoB, CLENIIEHHBIX € MTOJIOM.

I'enotun kak nenoctHas cucreMa. llnenorponuss — MHOKECTBEHHOE IEUCTBUE I'eHAa. MHOXKECTBEHHBIM aJUICIU3M.
B3anmoneiictBue HearenbHbIX reHoB. KommementapaocTs. Onucras. [lonmumepus.

['eHeTnyeckuii KOHTPOJIb Pa3BUTHSI PACTCHUM, >KMBOTHBIX M YEJOBEKAa, a Takke (PU3MOJIOTUUECKUX IPOIECCOB,
MOBEJICHUSI U KOTHUTUBHBIX (QYHKIMH. ['eHeTHUecKre MeXaHu3Mbl CHMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO3SIMH —
MapasuT» U «XO35MH — MUKpoOMOM». ['eHeTHueckune acmeKThl KOHTPOJISI M W3MEHEHUS HACIEICTBEHHOW WH(OpMaIuu B
NOKOJIEHUSAX KJIETOK U OPraHU3MOB.

JdeMoHcTpanuu



IToptpetsr: I'. Mennens, T. Mopras.

Tabmuupr m cxembl: «llepBplidi u BTOpoM 3akoHbl Menpens», «Tpetuit 3akoH MeHaens», «AHaTU3HPYIOLIEE
ckpeniuBanuey, «Hemonnoe noMmunupoBanuey, «CleryieHHOe HacleOBaHUE MPU3HAKOB y Apo30(uiiby, «I eHeTruka momiay,
«Kapuotun ygenoseka», «Kapuotun apozodpuis», «Kapuorun nTuimd, « MHOKECTBEHHBIN aienn3My», «B3aumonencTaue
TE€HOBY.

ObopynoBanue: MoJeNb Ui AEMOHCTPALMK 3aKOHOB €IMHO00pa3us THOPHUIOB MEPBOTO MOKOJICHUS M PaCIICIUICHUS
IIPU3HAKOB, MOJENb ISl JEMOHCTpPAllMd 3aKOHA HE3aBHCUMOTO HACJENOBAaHUS NPU3HAKOB, MOJENb Ui JEMOHCTPALUH
CIEIUICHHOTO HACe0BaHUs IPU3HAKOB, CBETOBOM MUKPOCKOI, MUKpoIipemnapat: «/Ipo3oduiay.

IIpakTuyeckas padora «l3ydyeHue pe3yabTaTOB MOHOTHOPUTHOTO CKPEIIMBAHUS Y IPO30(PUITBD.

IpakTnueckas padora «3yueHue pe3yabTaToB TUTHOPUIHOTO CKPEIIUBAHUS Y TPO30DUITBI.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna u cpeisl npu (opmupoBaHuu ¢eHotuna. M3meHunBOCTh NMpHu3HAaKoB. KauecTBeHHbIE U
KOJIMYECTBEHHBIE ITPU3HAKU. BUbl N3MEHUNBOCTHU: HEHACIIEICTBEHHAS U HACJICACTBEHHASL.

MonaudukannonHas HU3MEHYUBOCTh. Ponb cpeasl B ¢GopMUpPOBAaHUU MOAM(PUKAIMOHHON H3MeHunBOCTH. Hopma
peakiuu mnpusHaka. BapuarnmoHHwli psigq u BapuarnmonHas kpuBas (B. Horanncen). CoiicTBa MoauduKanuoOHHOMN
W3MEHYUBOCTH.

I'enoTunuyeckass U3MeHUYUBOCTh. CBOMCTBA F€HOTUIIMYECKOW M3MEHUYMBOCTHU. BHUIBI T€HOTUIINYECKON M3MEHUYUBOCTH:
KOMOWHATHUBHAsI, MyTaIllMOHHAsI.

KoMmOuHaTtuBHas M3MEHYMBOCTh. Mei03 M TOJIOBOM TPOIECC — OCHOBAa KOMOWHATUBHOW W3MEHYMBOCTU. Poiib
KOMOMHATUBHOW M3MEHUYMBOCTH B CO3/JaHUU F€HETUYECKOTO Pa3HO00pa3us B Mpejiesiax OJJHOTO BUA.

MyTanmoHHasi U3MEHUYUBOCTh. BHUIbI MyTaluii: TEHHbIE, XPOMOCOMHBIEC, TeHOMHBIE. CITIOHTAHHBIE U UHAYLIUPOBAHHBIC
MyTaluu. SaepHble U OUTOIIA3MaTUYecKue MmyTanuu. COMaTU4eCKUe U MOJOBble MyTanuu. [IpuuuHbBI BO3HUKHOBEHUS
MyTaluii. MyTareHsl U UX BIMSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOTO Mpollecca. 3aKOH TOMOJOTHYECKUX
psn0B B HacieacTBeHHoM n3menunBoctu (H.M. BaBunos). BHesinepHas H3MEHUYHMBOCTh U HACJIEICTBEHHOCTb.

Onueenemura u dNUSEHOMUKA, POJIb INUSEHEMUYECKUX (DaKmopos 8 HACIe008aHUU U USMEHYUBOCTNU (EeHOMUNUYEeCKUX
NPUSHAKOB Y OP2AHUIMOS.

JleMmoHcTpanuu

IToptpetsr: I'. ne ®pus, B. Noranncen, H. Y. BaBuios.

Tabnuupl u cxembl: «Buasl n13MeHUYUBOCTHY, «MoanbuKalMOHHAsE U3MEHUYMBOCTEY, «KOMOMHATHUBHAS U3MEHYUBOCTHY,
«Meito3», «OmnogorBopenuey, «I'eneTnueckue 3a00JeBaHUs YeI0BeKa», « Bumbl MmyTamuii».



OO6opynoBaHue: XWBbIe W TepOApHBIE 3K3EMIUIAPHI KOMHATHBIX pacTeHui, pucyHku (¢doTtorpaduu) >KUBOTHBIX C
Pa3IMYHBIMA BUJAMHU U3MEHYHUBOCTHU.

Jlabopatopnass pabGora «lccienoBanue 3aKOHOMEPHOCTEW MOAU(MUKAIIMOHHOW U3MeHUMBOCTU. [locTpoeHue
BAapUALIMOHHOTO PsI/Ia U BAPUALIMOHHON KPUBOD.

IIpakTuueckas padora «Myrtauuu y 1po30¢uisl (Ha TOTOBBIX MUKpPOIIpenapaTax).

Tema 14. I'eneTnka 4esioBeKa

Kapuorun uenmoreka. MexayHapoaHasi mporpaMma HCCIEIOBAHUS T€HOMa 4YelIOBeKa. MeToapl M3y4YeHHS! T€HETHUKHU
YeJIoBeKa: TEeHEAJIOrMYecKuil, OJU3HEIOBbIA, IUTOTEHETUYECKUNM, MOMYJISAIUOHHO-CTATUCTUYECKUN, MOJIEKYJISPHO-
reHeTnueckuii. COBpEMEHHOE ONPEACIICHUE T€HOTHUIIA: TOJTHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUITMPOBAHUE, B TOM UYHUCIIE C
nomonisto [TI[P-ananu3a. HacnenctBenHbie 3a00ieBaHus yesioBeka. [ eHHbIE 1 XpOMOCOMHBIE 00JIE3HH YesloBeKka. boye3nu ¢
HACJICJICTBEHHOM MPEIPACTIOIOKEHHOCThIO. 3HAYCHUE MEIUIIMHCKON T'€HETUKH B MPEJAOTBPALICHUH U JICYCHUU T€HETHYECKUX
3a00JIeBaHUH YelloBeKa. MeMKO-TeHeTUUeCKOe KOHCYIbTUpoBaHUe. CTBOJIOBbIC KIETKU. [IOHATHE «TE€HETUYECKOTO TPy3a».
DTHUYECKHE aCTIEKThI UCCIEAOBaHUM B 00JaCTH peJaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnueckue (hakTOpPhl MOBBINIEHHOW YYyBCTBUTEIHLHOCTH YeJIOBEKa K (PU3NYECKOMY M XUMHUYECKOMY 3arps3HEHUIO
OKpyXarouien cpenpl. ['eHeTnueckas mpeapacnoioKEHHOCTh YETOBEKA K MATOJIOTHSIM.

JdemMoHcTpanuu

Tabmuier u cxemsl: «Kapuotun yenoBekay, «MeToabl 3yUeHHs] TEHETUKH YelIoBeKay, «I eHeTndyeckue 3a0o0JIeBaHUs
YEJIOBEKA.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POJOCIOBHOWNY.

Tema 15. Cenekuust OpranHu3smMoB

JloMecTukanuss W CeleKUMs. 3apoXkAEHUE cenekuuu W aomectukanuu. Yduenue H. WM. BasumoBa o I[lentpax
MIPOUCXOXKICHUS] © MHOTO00Opa3us KyJIbTYpHBIX pacTeHUM. PoJib ceneximu B CO31aHUH COPTOB PACTEHUN U TTOPOJ] JKUBOTHBIX.
Coprt, nopojia, mrTaMM. 3aKOH TOMOJIOTUYECKUX PSAOB B HaciencTBeHHOM n3MenunBocty H. Y. BaBumnosa, ero 3HaueHue s
CEJICKIIMOHHOM pabOThI.

Metoabl ceneKiMoHHONW pa0oThl. MICKyCCTBEHHBIM OTOOpP: MAcCOBBIM W WHIWBUAYAJIbHBIA. DTambl KOMOWHAIIMOHHON
cenekiuu. McnpiTanue npou3BoAuTeIeH 1Mo MOTOMCTBY. OTOOP MO T€HOTUITY C MOMOIIBIO OIEHKH (DEHOTHUINa TOTOMCTBA U
oTOOp IO TEHOTHUITY ¢ moMotIbio ananmu3a JTHK.

HckyccTBEeHHBIH MyTareHe3 Kak METOJ CENeKIMOHHOW paOoThl. PamuanuoHHBII M XMMHUYECKHIl MyTareHe3 Kak
UCTOYHUK MYTallMM Yy KYJIbTYpHbIX (OpM oOpraHu3moB. Vcrnosb30BaHME TEHOMHOIO pPEAAKTUPOBAHUS U METOJIOB
pexoMOuHaHTHBIX JIHK /11 moyyeHus uCX0IHOTO MaTepualia Juisl CeJIEKIIUH.



[Tomyuenne nonumuionnoB. BHyTpuBHmoBas rubpuauszanus. Bin3kopoAcTBEeHHOE CKpellMBaHUE, WM WHOPUIUHT.
HepoacTtBenHoe ckpeniBanue, wid ayrOpuauHr. ['ereposuc u ero mpuuuHbl. Vcmonp30BaHUE TeTepo3uca B CEJICKIIHH.
Otnanénnass rubpunmsauus. llpeonosnenue Oecruionuss MEXBHUIOBBIX THOpUAOB. JOCTHXKEHUS CeNEKIUM pacTeHUl u
KUBOTHBIX. « 3€1€HAS PEBONIOYUL).

CoxpaHeHHE U U3yYEHHE N€HETUYECKUX PECYPCOB KYJIBTYPHBIX PACTECHMM M MX JUKHX POIMYEH U CO3IaHMSI HOBBIX
COPTOB U THOPHUIOB CEIIbCKOXO3SMCTBEHHBIX KYJbTYp. M3yueHue, coxpanenue u ynpagienue 2eHemuyecKumu pecypcamu
CeNbCKOXO3ANUCMBEHHBIX U NPOMBICIOBbIX HCUBOMHBIX 6 YEASAX YIYUULEHU CYWECmBYIOWUX U CO30AHUSA HOBbIX NOPOO, JUHUL U
KpOCCO8, 8 MOM YUCe C NPUMEHEHUEM CO8PEMEHHBIX MEmMOo008 HAYYHbIX UCCIe008aAHUL, NEPeO08blX UOel U NepPCneKmuUGHbIX
MexHON02UU.

JlemoHCcTpanumn

[Toptpetsr: H. 1. BaBunos, . B. Muuypum, I'. JI. Kapneuenko, I1. I1. JIykpsnenko, b. JI. Acraypos, H. bopmoyr, 1. K.
benses.

TaOmunpsl u cxeMbl: «L{eHTpbl TPOUCXOXKIEHUS U MHOT000paszus KyJbTYPHBIX pacTeHUiI», «3aKOH TOMOJOTHYECKHX
PSI0B B HACJIEJICTBEHHOW N3MEHUYUBOCTHY, «MeToibl cenekiumn», «OtaanéHHas ruopuauzanusy, «MyTtareses».

JlaGopaTopHasi padora «/3yueHne cCOpTOB KyJbTYPHBIX PACTEHUN U MOPOJ JOMAIIHUX KUBOTHBIX).

JlabopaTopHasi padora «/3ydeHrne METOAOB CEIECKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUII».

IKckypeust «OCHOBHBIE METOJBI M JIOCTH)KEHUS CEJNEKLIMU PACTEHHH W KUBOTHBIX (HA CEJIEKIHOHHYHK CTaHLMUIO,
IUIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIA yYacTOK, B TEIUIMYHOE XO34KWCTBO, B JIADOPATOPHUIO arpOyHUBEPCHUTETa WIIU
HAy4HOTO LIEHTPA)».

Tema 16. buoTexHoJI0rMs U CHHTETHYECKAsA OMOJIOT U

OOBEKTHI, HCIOJIb3yeMble B OHOTEXHOJOTHMH, — KIJIETOYHbIE W TKAHEBbIE KYJIbTYpPbl, MHUKPOOPTaHU3MBI, HX
XapakTepucTuka. TpaaulnMoHHas OMOTEXHOJOTHs: XJeOOomedyeHue, MOoJyuyeHHuEe KHCIOMOJIOYHBIX MPOAYKTOB, BUHOJEIHE.
Muxkpobuonornyeckuii cuHTe3. OOBEKTBI MHKPOOMOJIOrMYECKMX TexHojoruil. IlpomsBoicTBo Oenka, aMUHOKHUCIOT U
BUTAMHHOB.

Co3ganue TEXHOJOTMA M HMHCTPYMEHTOB LEJIEHAINPABICHHOTO W3MEHEHHS M KOHCTPYMPOBAHUS T€HOMOB C LEJBIO
MOJIyYEHHUSI OPTraHU3MOB U UX KOMIIOHEHTOB, COJIEPKAIINX HE BCTPEUAIOIINECS B IPUPOJIe OMOCUHTETUYECKUE TTYTH.

Knerounas mmxenepusi. MeToasl KyJabTyphl KJIETOK M TKaHEl pacTeHuil W *UBOTHbIX. KpmobOanku. Comatnyeckas
ruOpuan3anmss M COMaTU4ecKuil smOpuoreHes. lcmonp3oBaHue rarmiouioB B CENEKUMU pacTeHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumen. Hcnonv3oeanue MOHOKIOHANbHBIX U NOJUKTOHATLHBIX anmumen 6 meouyune. VIckyccTBeHHOE



OIUIONOTBOPEHUE. PEKOHCTPYKLMS SMUEKIETOK W KIOHMPOBAHUE >KUBOTHBIX. METOA TpaHCIUIAHTAUWHU SIAEP KIETOK.
Texnonoeuu 0300posnenust, KyI1bmueUPOBAHUs U MUKPOKIOHATIbHO2O PA3ZMHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP .

XpoMocoMHasi ¥ TeHHas WHXeHepus. VICKycCTBEeHHBIH CHHTE3 T€éHa M KOHCTpyupoBaHue pekomOmHaHTHBIX JIHK.
Co30aHnue mpanceeHHbIX opeanHu3mMo8. JIoCTHKEHUS U TIePCIIEKTUBBI XPOMOCOMHOM M I'€HHOW MH)KECHEPUHU. DKOJIOTUYECKUE U
ATUYECKHUE POOIEMbI TCHHOW MH)KCHEPHH.

Menuiuackue OmotexHonoruu. [loctreHomnas mudpoBas menunmua. [TI[P-aumarnoctuka. MeTaGomoMHBIN aHATH3,
FEHOLICHTPUYECKUN aHAIN3 MPOTEOMA YEJIOBEKA ISl OLICHKU COCTOSIHHS €ro 3J0pOBbi. VCIIOap30BaHNE CTBOJIOBBIX KIIETOK.
Taprernas Tepanus paka. 3D-OumommkeHepus g pa3paboTku (yHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH,
CO3/IaHMsI KOMIUIEKCHBIX TKAaHEH COUYETaHMEM TEXHOJOTHM TPEXMEPHOTO OMOMpHHTHHTA M cKad@oyIuHra Il penieHus
3a7a4 NEPCOHAIU3UPOBAHHON MEIUIMHBI.

Co3nanue BEKTOPHBIX BaKIMH C II€Jbl0 oOecrnedyeHus: KOMOWHHMPOBAHHOW 3amuThl OT Bo3Oyauteneit OPBU,
YCTaHOBJICHHE MOJICKYJISIPHBIX MeXaHU3MOB (pyHk1ronupoBanusi PHK-conepxaniux BUpycoOB, BBI3BIBAIOIIUX 0CO00 OMAaCHBIC
3a00J1eBaHMs YeJIOBEKa 1 JKMBOTHBIX.

JeMoHcTpanuu

Tabnuirel u cxembl: «cnoabp30BaHNe MUKPOOPTaHU3MOB B MIPOMBIIIICHHOM MPOU3BOACTBEY, «KiieTouHass HHKEHEPUs,
«I'eHHass UHKEHEPUS».

JlaGopaTopHasi padora «3yueHne 00beKTOB OMOTEXHOJIOTUH.

IpakTnueckas padora «llonyyeHre MOJOYHOKUCITBIX TPOLYKTOBY.

IKcKypcusi «BbHOTEXHONIOTHUS — Ba)KHEWINas IPOM3BOJWTENbHASI CHJIa COBPEMEHHOCTH (HAa OHOTEXHOJOTHYECKOE
MIPOU3BOJICTBO)».

11 KITACC

Tema 1. 3apokaenue u pa3BuTHE IBOJTIOLHMOHHBIX NPeACTABJICHUA B 0H0JIOrHA

OpomonmonHas teopust U. Jlapeuna. [Ipennockuiky BO3HUKHOBEHUS AapBUHK3MA. JKU3Hb U Hay4dHas AESTEIbHOCTh Y.
JapBuHa.

JBuxymue cuibl 3BomonMU BUoB 1o Y. JlapBuHy (BbICOKas MHTEHCHUBHOCTh PAa3MHOXKEHHSI OpPraHU3MOB,
HacJIeICTBEHHAs! K3MEHUMBOCTh, OOpH0a 3a CyIIeCTBOBAaHUE, €CTECTBEHHBI U UCKYCCTBEHHBINH OTOOD).

Odopmiierne cunTetndeckoir Teopuu odBomtoruu  (CTD). Helitpanbnas Teopus sBomtonmu. CoBpeMeHHas
HBOJIIOLIMOHHAS OMOJIOTHA. 3HaYEHHUE SBOIOIIMOHHON Teopuu B (POPMUPOBAHUHN €CTECTBEHHO-HAYUYHOM KapTUHBI MUPA.



JleMmoHCcTpanumn

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosse, Y. Hapsun, C. C. YerBepukos, U.
. llImansraysen, x. Xonnein, . K. bensies.

Tabmuuper u cxembl: «Cucrema xuBoi npuponsl (mo K. Jlunuer)», «JlectHuia *uBbix cymiectB (rmo Jlamapky)»,
«Mexanu3m GopMHUpPOBaHUSI TPHUCHOCOONIEHU y pacTeHud M kuBOTHBIX (mo Jlamapky)», «Kapra-cxema wmapuipyra
nytemectBuss Y. JlapBuna», «Haxomku Y. JapBuna», «®Dopmbl 0opbObl 3a cymiectBoBaHue», «llopoasl romybeii»,
«MHorooOpa3ue KyabTypHBIX (OpM KamycThl», «[lopoabl m1omMamHux KUBOTHBIX», «Cxema 00pa3oBaHusl HOBBIX BHJIOB (I10
Y. HapBuny)», «Cxema COOTHOIICHMS NBIXKYIIUX CHJI 3BONIONUN», «OCHOBHBIC TOJOXKEHHUS CHUHTETHUYECKOW TEOPHH
DBOJIFOLIUNY.

Tema 2. MUKpPO3BOIIOLMSA U €€ pe3yJIbTAThI

[lonynsauus Kak 3jeMeHTapHasi eAuHUIA 3BOMIONUU. COBpPEMEHHbIE METO/bI OLIEHKHM N€HETHYECKOro pazHooOpasus U
CTPYKTYpbl Tomyisiuui. l3MeHeHue TeHO(OHJAa TMOMYyJALMH KaK 3JIEMEHTApHOE SBOJIOLMOHHOE SIBJIEHUWE. 3aKOH
reHeTnyeckoro paBHoBecus JIx. Xapau, B. BaiinOepra.

OnemeHTapHbie (HaKTOPhI (ABMXKYIIUE CHIIBI) ABONIONUU. MyTanmoHHbld mporecc. KomOuMHaTHBHAS M3MEHYUBOCTD.
Hpeiid reHoB — ciydaiiHble HEHANPABJICHHbIE U3MEHEHUsl YacTOT ajuiened B nonyssuusax. Iddext ocHoBatens. Ighghexm
OymuL10uH020 copaviuuka. CHUMCEHUe 2eHemuyecKko2o pazHooopasus: npuyunsl u cieocmsus. llpossnenue aghghexma opetigha
2eH08 6 Oonvuwiux u manvlx nonyrayuax. Murpamun. M3omsmus nonynsuuii: reorpadudeckas (MPOCTPaHCTBEHHAs),
ounonoruyeckas (penpoyKTUBHASA).

EctecTBenHbIit 0TOOp — HampaBistomuid  Qaktop dBoionHH. DOpPMBI  €CTECTBEHHOTO OTOOpa: JBIDKYIIHM,
CTAOMIM3HUPYIOIINM, paspbiBatonuil (au3pynTuBHbIN). [lonoBolt oTOOp. BO3HMKHOBEHHME U 3BOJIONMS COLMAIBLHOTO
MOBEJICHUS KUBOTHBIX.

[Iprcnoco0aeHHOCTh OPraHU3MOB KaK pe3yJIbTaT MUKPOABOJIOUNK. BO3HUKHOBEHUE MPUCITIOCOOJIEHU Y OpraHU3MOB.
Apomopdo3pl u uamoamanrtanuu. llpumepbl NPUCTIOCOONCHUN y OpraHu3MoB: MOP(OJOTHYECKUE, (DHU3NOIOTHUECKHE,
OnoxuMuyeckue, nopegaeHueckue. OTHOCUTENBbHOCTh MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepun u cTpykrypa. BugoobpazoBanue Kak pe3yiabTaT MUKpoO3BoJtonuu. M3omsuusa — kirodeBoi (hakTop
BU000pa3oBanus. Ilytu u  cmocoObl  BujgooOpazoBaHus: ajlonmaTpuueckoe (reorpaduyeckoe), CHMIIATPUUECKOe
(9KOJIOTHYECKOE), «KMTHOBEHHOEY (MTOJIUTLTIONAN3AIS, THOpUaAN3aIus). JJTMTeIbHOCTh SBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl (OpMUPOBAHKS OHMOJIOTHYECKOT0 Pa3HOOOpasUs.



Ponpb sBOMIOIIMOHHOM OMoorun B pa3paboTKe HAYYHBIX METOJOB COXpaHEHHUS OMOpa3zHO0Opasus. MUKPOIBOMIONUS U
KODBOJIIOLIMSA MAapa3uTOB U UX X03sieB. MexaHu3mbl (POpMHUPOBAHHS YCTOMYHMBOCTH K aHTHOMOTHKAM M CHOCOOBI OOpHOBI C
HEW.

JdeMoHcTpanuu

[Toptpetsi: C. C. YUeTBepukos, 3. Maiip.

Tabmuupl n cxembl: «MyTauMoOHHAs U3MEHYUBOCTBY, «IlonmynsunonHas cTpykTypa Buaa», «CxeMa nposiBICHHUS 3aKOHa
Xapau—Baiin6epra», «JIBHKyIIHe CHJIBI 3BONIONHMN», «IJKOJIOTHYECKas M30JALUA TIOMyJIALUNA CEBaHCKOW (operny,
«I"eorpaduueckast U30JAIUs JIUCTBEHHUIIBI CHOMPCKOM U JIMCTBEHHUIIBI aypcKoil», «[lomynsiinoHHbIe BOJIHBI YUCICHHOCTH
XUILHUKOB U KepTB», «Cxema AelCcTBUS €CTECTBEHHOT0 0TO0pay, «Dopmbl 60pBOLI 3a cylecTBOBaHUE, «HTyCTpUabHbIi
MenaHusm», «KuBble wuckonaembie», «IlOKpOBUTEIBCTBEHHAs OKpacka KHUBOTHBIX», «lIpeaymnpexnaromias okpacka
AKUBOTHBIX», «PuU3nonoruyeckue agantarun», «lIpucnocodieHHOCT, OpraHu3MOB M €€ OTHOCUTEIbHOCTHY, «Kputepuun
BUaa», «Bunbl-aBoiinuku», «Ctpyktypa Buaa B mnpupoae», «CmocoOsl BuaooOpaszoBaHus», «l'eorpaduueckoe
BUJ1000pa3oBaHue TPEX BUJOB JAHBIIIEH», « DKOJIOrHUECKOe BU1000pa3oBaHue BUOB CUHUL, «Iloaummonasl pacTeHu»,
«KamycTHO-peieuHbIil TuOpumy.

O6opynoBanue: repOapuu pacTeHU, KOJJIEKIIMM HACEKOMBIX, Yydesla NTUL M 3BEpe ¢ MpUMepaMu pa3IMYHBIX
MPUCIIOCOOJICHUI, 4ydela NTUI[ W 3BEeped pa3HbIX BHJIOB, repOapuu pacTeHud OJM3KUMX BUIOB, OOpa30BABIIMXCS
Pa3TUYHBIMK CTIOCOOAMH.

JlaGopaTopHasi padoTa «BpIIBICHHE U3MEHYMBOCTH Y 0COOSH OHOTO BHIAY.

JlabopaTopuas padora «IIpucnoco0iaeHnst OpraHu3MOB U UX OTHOCUTEIIbHAS 11E1€CO00Pa3ZHOCThY.

JlaGopaTopHnasi padora «CpaBHeHHE BUAOB 0 MOP(DOJIOTHUECKOMY KPUTEPHUION.

Tema 3. Makpo3BoIIOLMS U €€ pe3yabTaThl

MeTtoasl u3ydeHus Makpo3Boironuu. [laneonTosmormyeckue MeToAbl U3ydeHus sBoftouuu. llepexomnsie Gpopmbl u
(bunoreHeTUYECKUE PSAJIbI OPTaHU3MOB.

buoreorpaduueckue wmeroabl wu3ydeHuss sBoitouuu. CpaBHeHue ¢Gopbl U (dayHbl MaTEPUKOB M OCTPOBOB.
buoreorpaduyeckue obnactu 3emin. BUnbl-sHAEMUKU U PEITUKTHI.

OMOpPHOJIOTUYECKHE U CPABHUTEIHbHO-MOP(OJIOTHYECKHEe METOAbl M3YUYEHHUS HBONIONUU. |'€HEeTHYECKHEe MEXaHU3MbI
HBOJIFOLIMM OHTOI'€HE3a U MOSBJICHMS 3BOJIOLMOHHBIX HOBLIECTB. | OMOJIOTMYHBIE U aHAJIOTWUYHBIE OpraHbl. PyiuMeHTapHbIe
OpraHbl M aTaBU3MbL. MOJIEKYISIPHO-TEHETHYECKHE, OMOXMMHUYECKHE M MAaTeMaTU4YEeCKHEe METOAbl M3Y4YEHHUS 3BOJIOLHUU.
['omonoruunsie reHbl. COBpEMEHHBIE METO/IbI MOCTPOCHUS (PUIOTEHETUYECKUX JIE€PEBLEB.

XPpOMOCOMHBIE MyTAIlUU U 3BOJIIOLIMS TEHOMOB.



OO6mme 3akoHOMEpHOCTH (TpaBuiia) IBOMOIUH. [Ipunyun cmenwvt ¢hynkyuti. HeoOpaTUMOCTh BOMIONNN. ATalITUBHAS
paguanus. HepaBHOMEPHOCTH TEMIIOB 3BOJIFOLUN.

JdeMoHcTpanuu

[Toptpetsi: K. M. bap, A. O. Koanesckuii, ®. Mromiep, J. ['ekkens.

Tabmuupr u cxembl: «DUTOTEHETUUECKUI P JOMIAN», «APXEONTEPUKCY, «3Bepo3yobie siiepb», «Crerouedanbn,
«Punnoputer», «CeMeHHbIE TAnoOpoTHUKW», «buoreorpaduueckue 30HBI 3emim», «llpeid KOHTUHEHTOB», «PemuKkThI»,
«HavanbHble cTaguu >MOpPUOHAIIBHOTO PA3BUTHSI MO3BOHOYHBIX >KUBOTHBIX», «['OMOJOTMYHBIE U AHAJIOTUYHBIE OpPTaHbI»,
«PynuMeHTb», «ATaBU3MBI», «XPOMOCOMHbIE HAOOpHI YEJIOBEKAa M IIMMIAH3e», «[JlaBHbIE HAMpaBIICHUS 3BOJIIOIUNY,
«O0111e 3aKOHOMEPHOCTH 3BOTIOLIUI.

OOopynoBaHue: KOJJIEKIHMH, repdapuu, MYJSDKM HMCKONAEMbIX OCTAaTKOB OPraHM3MOB, MYJISDKM TOMOJIOTMYHBIX,
AQHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTraHOB U aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BUTHE )KU3HU HA 3emJie

Hayunbple THUIOTE3bl MPOUCXOXKIACHUS KU3HU Ha 3emie. AOuoreHe3 W mnaHcrepMmus. JloHaydHble MPENCTaBICHUS O
3apOKJICHUM KU3HU (KpealroHu3M). ['nmore3a MOCTOSIHHOTO CaMO3apOXKJIEHUs KU3HU U €€ ompoBep)keHue onbiTamu .
Penu, JI. Cnaninanuanu, JI. [Tactepa. [Ipoucxoxaenue >xM3HU U aCTPOOUOJIOT U

OcHOBHBIE 3Tambl HEOpraHWYecKOM 3Boitouuu. [lnaHerapHas (reosiormyeckasi) BOMIONUSA. XUMHYECKash 3BOJIOLIUS.
AOHOTreHHBIN CHHTE3 OpPraHMYeCKUX BellecTB U3 Heopranndeckux. OnbeiT C. Mmmiepa u I'. FOpu. O6pa3oBaHre moJMMepoB
u3 mMoHomepoB. KoarepBarHas runore3a A. WM. Omapuna, runore3a nepBuyHoro OynboHa JIk. XonmeliHa, TeHeTHUECKas
runore3a [. Ménnepa. PubGosumer (T. Uex) u rumoresa «mupa PHK» VY. T'mnbepra. dopmupoBanue memOpaH u
BO3HUKHOBEHUE MPOTOKJIETKH.

Hcropusa 3emmm m mertonpl €€ um3ydeHus. lMickomaemple OpraHWYeCKHME OCTAaTKH. ['€0XpoHOnorus W €€ MEeTOHbL
OTtHOcuTeNbHASA U a0COMIOTHASI TEOXPOHOJIOTHS. ['e0XpOoHOIOrnYecKas Kaia: 0HbI, 3pbl, IEPUOJIbI, STTOXU.

HauvanpHbie sTambl opranudeckoil 3Bosouuu. [losiBIeHHE W 3BOMIONUS MEPBBIX KJIETOK. DBOJIONMS MeTaboIu3Ma.
Bo3nukHoBeHue nepBbix 3kocucTeM. CoBpeMEHHbIE MUKpPOOHbIE OMOIUIEHKM KaK aHajor MepBbIX Ha 3emMJjie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[Ipoucxoxnenue H3ykapuoT (cuMOHMOreHes). BOJIOLMOHHOE TMPOUCXOXKIEHUE BHUpycoB. I[lpoucxoxnenue
MHOTOKJIETOYHBIX OPraHn3MOB. BO3HUKHOBEHME OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tambl IBOJIONUHM BBICIIUX pacTeHuid. OCHOBHBIE apoMopdo3bl pacTeHWil. BbhIxoa pacreHuii Ha Cymry.
[TosiBneHne COpoOBBIX PACTEHUI U 3aBOEBAHUE UMU cylIu. CeMeHHbIe pacTeHus. [IponucxoxkIeHne IBETKOBBIX PACTEHU.



OCHOBHBIE 3TaIlbl SBOJIOIHUH KUBOTHOrO MUpa. OCHOBHBIE apoMOp(o3bl KUBOTHBIX. Bennckas dayna. KemOpuiickuit
B3pbIB — IIOSIBJIEHUE COBPEMEHHBIX TUIOB. I[lepBble XOpnoBble XUBOTHBIE. JKUM3Hb B BOJAE. DBOJIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenne ampuoduii u pentunuii. [Ipoucxoxaenue miexonutaronmx v nruil. [IpuHnun kirodeBoro apomopdosa.
OcBoeHune 6ecro3BOHOYHBIMU U TTO3BOHOYHBIMU >KUBOTHBIMU CYIIIH.

Pa3BuTue xu3HM Ha 3emiie MO dpaM U TEpUOJIaM: apXeu, MpOTepo30i, Maneo30il, Me3030i, KaiHO30M. OOmas
XapakTepUCTHKa KIMMAaTra W TEOJOTMYECKMX mpoueccoB. IlosBieHne ©  pacuBeT XapakTEpHBIX OPraHU3MOB.
YrneoOpa3oBaHue: €ro yCIOBHUS U BIUSHUAE HAa Ta30BbIi COCTaB aTMOC(EPHI.

MaccoBble BBIMUpaHUs — 3KOJOTMYECKUE KPU3UCHI mpouuioro. IIpuunmHBl U CIEACTBUS MACCOBBIX BBIMUPAHMM.
CoBpeMEeHHBII 3KOJOTHYECKHUM Kpu3Hc, ero ocooeHnocTu. [Ipobiema coxpanenus 6nopazHooOpasus Ha 3emiie.

CoBpeMeHHas cuctemMa opranndeckoro mupa. [IpuHuumnel knaccudukanuu opraHu3MoB. OCHOBHBIE CUCTEMATUYECKUE
IPYIIIBI OPTaHU3MOB.

JlemoHCcTpanumn

[Toptpets: @. Penn, JI. Cnamnannanu, JI. [Tacrep, . 1. Meunukos, A. 1. Onapun, JIx. Xongein, I'. Mémnep, C.
Munnep, I'. FOpu.

Tabmuupl u cxembl: «Cxema onbita @. Penny», «Cxema ombita JI. [lacTepa mo M3ydeHUIO caMO3apOKIEHUS KU3HU,
«Cxewma onbita C. Mumnepa, I'. FOpu», «9tanbel HeopraHndeckou 3BOTOIUNY, «['eoxpoHosiornueckas mkanay, « HauanbHbie
ATanbl OPraHUYECKON 3BOMIOIMMY», «Cxema 00pa30BaHUs SYKapuUOT MyTEM cUMOHoreHesay, «CucreMa >KMBOW IMPUPOJIBDY,
«Ctpoenue Bupyca», «Apomopdosbl pacteHuit», «PuHHOGUTHD, «OTHOKIETOYHBIE BOJOPOCIN», «MHOIrOKJIETOYHBIE
BoZopocin», «Mxwu», «llanopotHukm», «I'osocemeHHble pacTeHus», «OpraHbsl HBETKOBBIX pacTeHMi», «Cxema pa3BUTHSA
KUBOTHOTO  Mupa», «ApoMopdo3bl KHUBOTHBIX», «lIpocreitmme», «Kumeunononoctueie», «llnockue uepBm»,
«Unenucronoruey, «PoiOb», «3eMHOBOIHBIEY, «IIpecmbikatonuecsy, «IItuuby, «Mnekonuraronimey, «Pa3Butue KU3HU B
apXxeuckon spe», «Pa3BuThe )XU3HU B MIPOTEPO30OUCKOU 3pe», «Pa3sBUTHE KU3HU B MAIECO30MCKOM dpey», «Pa3BuTHe )XU3HU B
ME3030MCKOM 3pey, «Pa3BUTHE )KU3HU B KAMHO30MCKOM 3pe», «CoBpeMEHHask CUCTEMA OPTaHUYECKOTO MUPAY.

O6opynoBanue: repOapuu pacTEHUM Pa3IMYHBIX OTIEIOB, KOJUIEKIMM HACEKOMBIX, BJIAYKHBIE MpEnaparhl >KUBOTHBIX,
PAaKOBHUHBI MOJUIFOCKOB, KOJUICKIIMM HWIJIOKOXKHUX, CKEJIETHl IIO3BOHOUYHBIX >KMBOTHBIX, Uyyeja NTUI[ U 3BEPEH, KOJUIEKLIUHU
OKaMEHEJOCTEN, MOJE3HBIX NCKOMAEMBIX, MYJISIKA OPTAHUYECKUX OCTATKOB OPraHU3MOB.

BupryanbHas nadopatopHasi padora «MojaenupoBanue onbiToB Muiepa—tOpu o u3ydeHno abnoreHHoOro CUHTEe3a
OpPraHUYECKUX COEAMHEHUN B IEPBUUHOMN aTMOC(epe.

JlaGopaTopHasi padora «/3ydeHne U onrcaHue UCKOMAEMbIX OCTaTKOB APEBHUX OPTaHU3MOB).

IIpakTuueckas padora «3ydyenre ocoOeHHOCTEN CTPOEHUS PACTEHUHN Pa3HBIX OTIEIOBY.



IIpakTnyeckas padora «3ydueHre 0coOEHHOCTEN CTPOEHUS MO3BOHOYHBIX )KUBOTHBIX ).

Tema 5. IIpoucxoxaenue ye10BeKa — aHTPOIOIeHe3

Pa3znensl 1 38024 aHTPOMOJIOTUHN. METO/IbI aHTPONOJIOTHH.

CraHoBIIEHME NIPEICTABICHNN O IPOUCXOXKACHUM YesoBeKa. Penurnosnslie Bo33peHus. COBpeMEHHbIE HAYyYHBIE TEOPHUH.

CX0ncTBO 4enoBeka ¢ KMBOTHBIMH. CHCTEMAaTHYECKOE IMOJ0XKEHUE 4YesioBeKa. CBHUIETENbCTBA CXOJCTBA YEJIOBEKA C
KUBOTHBIMH:  CPaBHHUTEIbHO-MOpP(OJIOTHUECKHe, SMOpUoNornueckrue, (HU3HO0IOro-OMOXUMHUYECKHE, TOBEICHUYECKHE.
OTnnuus yeaoBeKa OT KUBOTHBIX. [IpAMOX0XKAEHNE U KOMIUIEKC CBA3aHHBIX C HUM NPHU3HAKOB. Pa3BruTHE rOJOBHOrO MO3ra u
BTOPOM CUTHAJILHOM CUCTEMBI.

JIBmokymue cuibl ((akTopbl) aHTpOINOreHe3a: OHoJoruueckue, couuanbHble. COOTHOIIEHHWE OHOJIOTUYECKUX MU
COLIMAJIBHBIX (PAKTOPOB B aHTPOIOI'EHESE.

OcHOBHBIE CTaJUMU aHTpoONorene3a. PaHHue yenoBekooOpa3Hbie 00€3bsIHbI (IPOKOHCYJIbI) U PaHHUE MOHTHUABI — OOIIHE
MPEAKU YeJIOBEKOOOpa3HbIX 00€3bsiH U JIOACH. ABCTPAJIONUTEKH — JBYHOTME Mpenku jroAeil. UenoBek yMenblil, nepBbie
U3TOTOBJICHUSI Opyaui Tpyna. YenoBexk NpsIMOXOASIIWNA W TEPBBIM BbhIXOA mrojed 3a mpeaensl Adpuku. Yemosek
reienb0eprekuii — o0l MpegoK HEeaHEePTAIbCKOTO YeJIOBEKa M 4YeJoBeKa pasyMHOro. UeaoBeK HeaHAepTaIbCKUN Kak
BHJI JIFOEN XOJOAHOrO KiuMara. YeaoBek pa3yMHBIM COBPEMEHHOIO THUIA, AEHUCOBCKUN YEIOBEK, OCBOCHHE KOHTUHEHTOB
3a npegenamu Adpuku. [laneoreneTnka u naaeoreHOMHKA.

DBOJIONNS COBPEMEHHOTO YesoBeKa. EcTecTBEeHHBIM OTOOpP B MOMYJSANUSX deloBeKa. MyTallMOHHBIN MpoIecc U
nosumopdusm. IlomynaunonHsle BOJIHBI, Apeld reHoB, Murpanus U «3¢pQGeKT OCHOBATENs» B MOMYJISAILUAX COBPEMEHHOTO
YeJI0BeKa.

Yenoseueckue pacwl. llonstue o pace. bonbiime pacel: eBporneougHas (€Bpa3uiickas), aBCTpaJIO-HETPOUJIHAsS
(3xBaTopHalibHAs), MOHTOJIONIHAA (a3UMaTCKO-aMepuKaHcKasi). Bpems u myTu pacceneHust yesoBeka o miaHere. EAMHCTBO
yenoBeuecknx pac. Hayunas wecocrosiTensHOCTh pacu3ma. IIpHcnocoONeHHOCTh 4YelnoBeKa K pPa3HbIM  YCIOBHSIM
OKpy>Karole cpenpl. Bnusuue reorpaduueckoii cpenpl u aperida reHoB Ha MOPGOJIOTHIO U (PU3HOJIOTHIO YETIOBEKa.

MexauciuIuiMHapHble MeTOJIbl B (PU3MYEeCcKOil (OMOJIOrMYECcKO) aHTPOMOJOTUU. DBOJIOIMOHHAS AHTPOMOJOTUS U
MaJICOAHTPOMOJIOTHSl YEJIOBEUECKUX TMOMYyJSINUMKA. bHoconuanbHble HCCIENOBaHUS NPUPOIbI yenoBeka. McciemoBaHue
KO3BOJIIOIMU OMOJIOTUYECKOTO U COLIMAIBHOTO B YEJIOBEKE.

JleMoHcTpanuu

IToptpetsr: Y. {apsun, JI. JIuknu, 5. 5. Porunckui, M. M. I'epacumos.

Tabmuubl 1 cxeMbl: «MeTobl aHTPONOJOTUNY, «[ 0JTOBHOI MO3T YenoBekay, «HeroBekooOpasHbie 00e3bsiHbD, «CKeneT
YEJIOBEKA M CKEJNET IIMMIIaH3e», «PyIuMEHTBl U aTaBU3MbD», «J[BHKYILHE CHUIIbI aHTPOIIOTEHE3a», «IBOJIOIMOHHOE APEBO



4elloBeKa», «ABCTpasonuTek», «YemoBek  ymenbli», «UenoBek NOpAMOXOAAIUN», «Jl€HHUCOBCKMH  YEIOBEK»
«Heannepranbiupdy, «KpoManboHLB, «IIpenku uenoBekay», « ITambl 3BOIIOLUN YEJIOBEKay, «Packl yenoBeka.

OO6opynoBanue: MyJsSHKM OKaMEHEJIOCTEH, MPeIMETOB MAaTepUaIbHOM KYyJIbTYphbl NMPEIKOB YEIOBEKAa, PEMpPOIYKIIUU
(boTtorpadum) kapTuH ¢ MUGOIOTHUYESCKUMU U OMOJIECHCKUMU CIOKETaMHU MPOUCXOXKICHHS YesIoBeKa, (hoTorpaguu HaxoJa0K
MCKOIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEIOBEKA, MOJIENb Yepena YEI0BEKA U Yyepena MHUMIaH3€, MOAENIb KUCTH YEJI0BEKa
Y KMCTHY IIMMIIaH3€, MOJAEIIH TOPCa IIPEAKOB YEJIOBEKa.

JlaGopaTopHasi padora «/3yueHrne 0cOOEHHOCTEN CTPOCHUS CKEJIeTa YEeJIOBEKA, CBSI3aHHBIX C IIPSIMOXOKICHUEM.

IIpakTnueckas padora «/3yyeHne SKOJIOrMYECKUX aJallTallNil YeIOBEKay.

Tema 6. JK0J10rMsA — HAYKA 0 B3AHMOOTHOLICHUAIX OPraHM3MOB M HAJOPraHU3MEHHBIX CHCTEM C OKpYKaoumen
cpenoii

3apoJieHre 1 pa3BUTHE dKoJIoruM B Tpynax A. 'ymbonbara, K. @. Pynawse, H. A. CeBepiiona, 3. I'ekkensi, A. Tencnu,
B. H. CykauéBa. Pa3znens! u 3amaun skosoruu. CBs3b 3KOJIOTHU C APYTUMHU HaAyKaMHU.

Metoael skonoruu. IloneBble HaOmoOnEHUSA. OKCHEPUMEHTHl B 3KOJOTHMHU: NPUPOJIHBIE U  JaOOpaTOpPHBIE.
MoaenvupoBaHue B 3KOJIOTHH. MOHUTOPUHT OKPY KAIOIIEH CPEJIbl: JIOKAIbHBIN, pETHOHAIBHBIN U TTI00aTbHBIM.

3Ha4YeHUEe SKOJOTHYECKMX 3HAHUM I YeIOBeKa. JKOJOTHUYECKOE MUPOBO33PEHUE KaK OCHOBA CBSA3EH YEJIOBEYECTBA C
npuponoi. PopMUPOBAHUE DKOJIOTUYECKON KYJIBTYPBI U DKOJIOIMYECKON IPAaMOTHOCTH HACEICHUS.

JdeMoHcTpanuu

IToptpetsl: A. I'ym6onbar, K. @. Pynse, H. A. CeBeprios, O. I'ekkenb, A. Tencnu, B. H. Cykaué.

Ta6muier 1 cxeMbl: «Pa3aensl skomorumy, «MeTo bl 3K0JIoTHIY, «CXeMa MOHUTOPUHTA OKPYIKAFOIIEH CPeIbD».

JlabopaTopHasi padora «/3ydeHrne METOA0B HKOJIOTUYECKUX UCCIICTOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

Dkosornueckue GakTopbl U 3aKOHOMEPHOCTH X AeicTBusA. Kiaccudukarus skonorndeckux GakTOpoB: aOMOTUYECKUE,
OouoTudeckue, aHTpornoreHnole. OO0IIKE 3aKOHOMEPHOCTU JEHUCTBUSL 3Kojorudyeckux (akrtopos. IlpaBuno munumyma (K.
[npenrens, FO. JInbux). TosepaHTHOCTb. DBPUOMOHTHBIE K CTECHOOUOHTHBIE OPTaHU3MBI.

AbGuotnueckue (axtopbl. CBeT Kak 3kojiornueckuil akrtop. [leficTBUE pa3HBIX Y4YacTKOB COJIHEYHOIO CIEKTpa Ha
OpraHU3MBbl. DKOJOTMYECKUE TPYIINbl PACTEHUHM M JKUBOTHBIX 10 OTHOWIEHHWIO K cCBeTy. CHUrHajpHas poOJib CBETA.
doTonepruoausM.

Temnepatypa kak »dkonoruueckuii ¢akrop. [eiictBue TemmnepaTypsl Ha opraHu3Mbl. lloHkuimoTepmMHbBIE H
TOMOMOTEPMHBIE OPTaHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPraHU3MBI.



Bnaxnocte kak oskomormyeckuil ¢akrop. IIpucmocoOneHuss pacteHuil K MOAJNEPKaHUIO BOJHOrO OanaHca.
Knaccudukanus pactenuit o oTHOIIEHUIO K Boje. [IpucnocobaeHust >kUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXKHUMA.

Cpenpl  oOWTaHMs  OpPraHM3MOB:  BOJHAs, HA3€MHO-BO3IyIIHAs, T[OYBEHHAs, TJIyOMHHAas  IOJIIOYBEHHAs,
BHYTpUOpTaHU3MeHHass. OU3NKO-XUMUYECKHEe 0COOCHHOCTH Cpell oOMTaHus opraHu3MoB. lIpucnocobiieHuss opraHu3MoB K
KU3HU B Pa3HbIX cpeaax.

buonornyeckue putmbl. BHemHune u BHyTpeHHHE pUTMBbL. CyTOUYHBIE M TOJWYHBIE PUTMBL. [IpucnocoOneHHOCTh
OpraHU3MOB K CE30HHBIM MU3MEHEHUSIM YCIIOBUI KU3HH.

XKuznennsie Gopmbl opranuzmoB. [lonsitue o xuzHeHHod ¢opme. JKuszHeHHbIe (OPMBI paCTEHHl: JIepEBbS,
KYCTapHUKH, KyCTapHUYKH, MHOTOJIETHHE TpaBbl, OJHOJIETHUE TpaBbl. JKU3HEHHbIE (DOPMBI KUBOTHBIX: T'MIPOOMOHTHI,
re0OMOHTHI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pasa KU3HHU.

buotnueckue gakropsl. Buibl OMOTHYECKUX B3aUMOJECUCTBUI: KOHKYPEHUMS, XUIIIHUYECTBO, CAMOMO3 U €ro (POpPMBI.
[lapazutu3m, Koomepauusi, MyTyajdu3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxjeOHu4ecTBo). Herpoduueckue
B3aMMOJEHCTBUS (TonUYecKue, popuueckue, padbpuieckue). 3HadyeHHEe OMOTHUECKUX B3aUMOJICHCTBUH ISl CYIIECTBOBAHUS
OpraHu3MOoB B cpesie oOuTaHus. [IpuHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JdeMoHcTpanuu

Tabmuupl 1 cxeMbl: «IDKOJIOrHYecKhe (QakTopbl», «CBETOBOW CHEKTP», «IKOJIOTMYECKHE TPYIIbl >KUBOTHBIX I10
OTHOLIEHUIO K CBETY», «TEIUIOKpPOBHBIE >KUBOTHBIE», «XOJOJHOKPOBHBIE XUBOTHBIE», «DU3HOJIOTMYECKUE aJanTalluu
KUBOTHBIX», «Cpenbl 00UTaHusI OpraHu3MOBY, «buonorndyeckue puTMbly, «Ku3HeHHbIe POpMBI pacTeHH», « Ku3HEHHBIC
(GOpMBI KMBOTHBIX», «JKOCHCTEMa HIMPOKOJMCTBEHHOTO Jiecay, «DKocucTeMa XBOWHOro Jjeca», «llemu mnuranusy,
«XumHnuectBoy, «Ilapazutuzmy, «Konkypenuusy, «Cumonosy», «Kommencanmuzm.

O6opynoBanue: repOapuu pacTeHU W JKUBOTHBIX, MPUCHOCOOJEHHBIX K BIMSHHUIO PA3JIUYHBIX SKOJOTUYECKUX
(dakTOpoB, repbapur CBETOMIOOMBBIX, TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX DPACTCHHM, CBETOJIOOMBBHIC, TECHEIIOOUBHIC U
TEHEBBIHOCIMBBIE KOMHATHBIE pacTeHMs, repOapuu M KOJUICKIUU TEIUIOMIOOUBBIX, 3UMOCTOMKUX, MOPO30YCTONYMBBIX
pacTeHul, yyyena NTUIl U 3Bepel, repOapuu pacTeHH, OTHOCAIIMXCS K TUrpodutam, kcepopuram, Me3opuram, KOMHATHBIE
pacTeHusi AaHHBIX TPYII, KOJUIEKIUU >KMBOTHBIX, OOWTAIOIIMX B Pa3HBIX Cpelax, repbdapuu U KOJUIEKIIMU pPACTEHUH U
KUBOTHBIX, 00JIaJJAIOIUX YEPTAMHU IPUCTIOCOOIIEHHOCTH K CE30HHBIM MU3MEHEHUSM YCIOBUH JKU3HU, TepOapuu U KOJIJIEKLIUU
pacTeHU M >KMBOTHBIX Pa3jIMUYHBIX KU3HEHHBIX (POPM, KOJJICKIUU KUBOTHBIX, YUACTBYIOUIUX B Pa3IMYHBIX OMOTHYECKUX
B3aNMOJECHUCTBUSIX.

JlabopaTtopHasi paGoTa «BrlsiBlieHHe TPUCTIOCOOIEHUI OPTaHU3MOB K BIUSHUIO CBETAY.

JlabopaTtopHasi pabora «BrisiBlieHHe TPUCTIOCOOICHUI OPraHU3MOB K BIUSHUIO TEMIIEPATYPhI».



JlabopaTopHasi paboTa « AHaTOMUYECKHE OCOOCHHOCTH PAaCTeHUN U3 Pa3HBIX MECT OOUTAHUD.

Tema 8. Jko10rus BUA0B U MOMYJISA UM

DKOJIOTUYECKHE XapaKTepUCTUKU nomynsiuu. [lomynsius kak ouongornyeckas cucrema. Pojab HEOTHOPOTHOCTH CpPEIbI,
¢u3nueckux O6apbepoB U O0COOEHHOCTEW OMOJIOTHMU BHUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOM CTPYKTYPHI MOMYJISIIN M.
OCHOBHBIE TOKA3aTENH MOMYJISIUU: YACICHHOCTh, TNIOTHOCTh, BO3PACTHAs U MOJOBasi CTPYKTYpa, POXKAAEMOCTh, IPUPOCT,
TEeMII pOCTa, CMEPTHOCTb, MUTPALIHSL.

Dxosioruyeckas CTpykTypa nomyisiuu. OIeHKa YUCICHHOCTH MOMyJaiuu. JIMHaMuKa MOMYJSIUU U €€ perysisius.
buotnueckuii moTeHUHAI MONyJSIUU. MoaenupoBaHue NUHAMUKHU NOMyasiuud. KpuBble pocTa YMCIEHHOCTH MOIYJISLIAMU.
Kpusble BbDKMBaHUS. Perymsius 4uCIEHHOCTH MOMYJANMM: poiib (haKTOPOB, 3aBUCAIIMX W HE 3aBUCSIIMX OT IUIOTHOCTH.
Dxosioruyeckue ctpareruu BUaoB (- u K-ctparerun).

[lonsiTue 00 sKoOJIOTMUYECKOW HuUmIe BHaa. MectooOuTanue. MHoOroMepHass Mojeiab 3Kojorndeckod Humm Jx.M.
XaTtunHcoHa. Pa3Mepsl skosiornueckoi Huim. [loTeHnnanpHast U peaau30BaHHAsT HUILIU.

Bup xak cucrteMa nomyisinquid. Apeasnbl BUA0B. BUIbI M X )KU3HEHHBIE CTPATETUH. DKOJIOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJICHUS U1 MUTPALINI )KUBOTHBIX. Bruonornyeckre "HBa3um 4yKepOJHbIX BUIOB.

JdeMoHcTpanuu

IToptper: [Ix. 1. XaTynHCOH.

Tabmuibl U cxembl: «IDKOJOTUYECKUE XAPAKTEPUCTUKH MOMyJsauun», «[IpocTpaHCTBEHHAsT CTPYKTypa IMOIYJISIIHN,
«Bo3pactable nupamMuabl onyassuun», «CKOpOCTh 3aceNeHUs MOBEPXHOCTU 3EMJIM PA3IMYHBIMU OpraHu3dMamu», «Moaenb
skonornyeckor Humu Jx. M. XaTunHcoHay.

O6GopynoBaHue: repOapuu pacTEHUM, KOJIJIEKIIUU KUBOTHBIX.

JlaGopaTopHnas padora «IIpucrnoco6ieHus: ceMsiH paCTeHUHN K pacCEeICHUIOY.

Tema 9. Jkonorust coodmecTB. IKOTOrHYeCKHE CHCTEMBbI.

CoobmecTBa oprann3moB. buoreHos u ero cTpykrypa. CBsi3u MKy OpraHU3MaMy B OMOIICHO3E.

Okocucrema kak otkpbiTas cuctema (A. JIkx. Tencnu). DyHKIMOHANBbHBIE OJOKM OpPraHU3MOB B 3KOCUCTEME:
MPOJYLEHThl, KOHCYMEHTBI, penyleHThl. Tpoduueckue ypoBHU. Tpoduueckue 1enu u cetd. AOHOTHYECKHE OJIOKH
skocucTeM. [1ouBbI 1 MBI B 3KOcHCcTeMax. KpyroBopoT BeIIeCTB ¥ MOTOK YHEPTUU B IKOCUCTEME.

OcHoOBHBIE MMOKa3aTeIN SKOCUCTEMbI. bruoMacca 1 mpoayKIius. DKOJIOTUUECKHE TUPAMUIBI YUCEeT, OMOMACCHI U SHEPTHUH.

Hunamuxa skocucmem. Kamacmpoguueckue nepecmpotiku. @nykmyayuu. HampaBiieHHbIE 3aKOHOMEpPHBIE CMEHBI
coobmiecTB — cykueccud. llepBuyHble M BTOPUYHBIE CYKIIECCHM W MX TNPUYUHBL. AHTPONOTEHHbIE BO3JCUCTBUS Ha



cykueccuu. KnmmakcHoe coobmiectBo. buopaznooOpasue M NOJHOTa KPYroBOpPOTa BEIIECTB — OCHOBA YCTOWYMBOCTH
COOOUIECTB.

[Ipupoaubie 3KOCUCTEMBI. JKOcucmembl 03Ep U peK. IKoCUucmemvl MOpeu U OKeaHo8. DKOCUCmeMbl MYHOp, 1eCo8,
cmenetl, nyCmbiHb.

AHTpPOTIOTEHHBIE YKOCUCTEMBI. ATposKocucTeMa. ArpoleHo3. Paznuuus mexmy aHTpONOreHHBIMH M MPUPOJIHBIMU
KOCHUCTEMAMH.

YpOoskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoxackas d¢mnopa u ¢ayna. CHHAHTpONU3ALMS
ropojickoil payHsl. buonoruueckoe u X03sUCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBUN OPTraHU3MOB B 3KOcUcTeMax. Posib kackaonozo s¢gpgpexma
U B8UO08-20UPUKAMOPO8 (KNHUesblX 6Uud08) 6 QYHKYuoHuposaunuu sxocucmem. llepeHOC PHEPTUM W BELIECTB MEXIY
CMEXHBIMH HKOCHUCTEMAMHU. ¥YCTOMYHMBOCTh OPraHU3MOB, MONYJSALMA M SKOCUCTEM B YCIOBUAX €CTECTBEHHBIX U
AHTPOIIOTEHHBIX BO3JEHCTBHUI.

Mexanuzmvl 8030eticmeusi 3aepsA3HeHUll PA3HbLIX MUNOE8 HA CYOOP2AHUBMEHHOM, OP2AHUSMEHHOM, NONYISAYUOHHOM U
IKOCUCMEMHOM  VYPOBHAX, OCHOBbL IKOJIOSUYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmaus. Meroaonorus
MOHUTOPUHIA €CTECTBEHHBIX U aHTPOIIOT€HHBIX YKOCHCTEM.

JdemMoHcTpanuu

[Toptpert: A. JIx. Tencnu.

Tabmunsr 1 cxembl: «CTpykTypa OHOLIEHO3a», «DKOCHCTEMa IIMPOKOJUCTBEHHOTO Jeca», «DKOCHCTEMa XBOHHOTO
neca», « DyHKIIMOHAIbHBIE TPYNIIBI OPraHU3MOB B 3KOcucTeMe», «KpyroBopoT BellecTB B 3kocucteme», «llenu nuranus
(macTOuIHAsA, TETPUTHAS )Y, « IKOJIOTHUECKasi MUPAMUJIA YUCE», « DKOJIOTMYecKasi mupaMua OMomMacchl», « IKOJOTHYECKas
nupamuga sHeprum», «O0pa3zoBanue Oosorta», «llepBuunas cykueccusi», «BoccTaHoBieHHE Jeca IMOCE MOoXKapay,
«2KocucTeMa o3epa», «ArporeHo3», «KpyroBoport BemecTB v MOTOK SHEPTUU B arporieHo3e», «[Ipumepsl ypboakocuctem».

ObopynoBanue: repbapuu pacTeHHU, KOJUIEKIIMM HACEKOMBIX, Uydesia NTULl W 3Bepel, repdapuu KyJIbTYpHBIX U
JUKOPACTYUIUX PACTEHUHN, aKBApUYyM KaK MOJIEIb YKOCUCTEMBI.

IIpakTuyeckas padora «/3ydenue u onucanue ypo03KOCUCTEMBD».

JlabopaTtopHnasi padora «/3yyeHue pazHooOpa3usi MEJIKUX MOYBEHHBIX YJICHUCTOHOTHX B PA3HBIX YKOCHCTEMAX).

IKCKYypeusi « DKCKYpCHs B THIIMYHBIN OnoreorieHo3 (B 1yOpaBy, O€pe3HsK, €IbHUK, Ha CYXOIOJIbHBIA WIIM MTOWMEHHBIN
JyT, 03€pO, OOJIOTO)».

IKcKypcHs «IKCKYpPCHUs B arpo3KOCUCTEMY (HA MOJIE WK B TEIUIMYHOE XO3SHCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA



buochepa — oOmemnnanerapHas o0o104Yka 3emiu, TA€ CYUIECTBYEeT WJIM CyIIeCTBOBaja JKW3Hb. Pa3Butue
npeacTaBieHnii o ouochepe B Tpyaax J. 3tocca. Yuenue B. WM. Bepranckoro o 6uochepe. O6mactu 6uocheps u €€ cocTas.
Kupoe BerniecTBo 6nochepsl U ero PyHKIIUH.

3aKOHOMEpPHOCTH cylIiecTBOBaHUsI Onocdepbl. OcoOeHHOCTH Ouochepsl Kak r100abHON IKOCUCTEMBI. [luHaMuyeckoe
paBHOBecue B 6uochepe. KpyroBopoTsl BelIeCcTB U OMOT€OXMMHYECKUE UKIIBI (YIiiepoa, a30Ta). PUTMUYHOCTD SIBJIICHUI B
ouocdepe.

3onanbHOCTh Ouocdepsl. Ilonstue o O6mome. OCHOBHbIE OWOMBI CYyIIW: TYHJpa, XBOWHBIE Jieca, CMEUIAHHBIC H
IMIMPOKOJIMCTBEHHBIE Jieca, CTENHU, CaBaHHBI, MYCTHIHU, TPOIMYECKHE Jieca, BBICOKOTOPhs. Kimmar, pacTuTenbHbI U
’KUBOTHBII MUp OMOMOB CYIIIH.

CrpykTypa 1 (QyHKLHMS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOr0 NOTEeHLIHaNa U OMochepHbIX (QyHKIIMMA.

JlemoHCcTpanumn

[Toptpetsr: B. . Bepranckuii, 3. 3rocc.

Tabmumsr u cxembl: «['eochepsr 3emnn», «KpyroBopor azora B mpupoae», «KpyroBopor yriepona B HNPHUPOAE»,
«KpyroBopot kucnopoaa B npupozie», «KpyroBopot Boasl B npupozae», «OCHOBHbIE OMOMBI cylny, «Knumaruueckue nosica
3emumm», «TyHapa», «Taira», «Cmemanueii Jnec», «lllupokonuctBennsiii necy», «Cremb», «CaBanHa», «IlycThiHS»,
«Tponmyeckuni ec».

O6opynoBanue: repOapun pacTEHUN pa3HbIX OMOMOB, KOJUICKIIMH KHBOTHBIX.

Tema 11. YesntoBek M OKpy:xa0IIaf cpeaa

DKOJIOrM4ecKre KpU3UChl UM UX MpUuuHbL. Bo3aeiicTBue yenoBeka Ha Ouocdepy. 3arps3HEHHE BO3AYIIHON Cpebl.
Oxpana Bo3ayxa. 3arps3HeHHEe BOJHOM cpeabl. OxpaHa BOIHBIX pecypcoB. PaspymieHune mouBbel. OXpaHa NOYBEHHBIX
pecypcos. M3meHnenne kimmara.

AHTpOIIOTEHHOE BO3JCHCTBHE HA PACTUTENbHBIA M >KMBOTHBIA MHp. OXpaHa paCTUTENBHOTO W >KMBOTHOTO MHpA.
OcHoBHblE TpUHIMUIBL OXxpaHbl npupoabl. Kpacuele kuuru. Ocobo oxpansemslie npupognsie Tepputopun (OOIIT).
borannueckue caapl ¥ 300JI0TMYECKUE TTAPKU.

OcCHOBHBIE TPHUHIMIBI YCTOMYMBOIO Pa3BUTHUSL YEJIOBEUECTBA M NPUPOAbl. PallMoHanbHOE MNPUPOIONOJIb30BaHUE U
COXpaHEHHE OHOJIOrMYecKoro pasHooOpaszus 3emiu. OOIIMe 3aKOHOMEPHOCTH TJIO0ATBHBIX HSKOJIOTMYECKUX KpPHU3HCOB.
Oco0eHHOCTH COBPEMEHHOTO KpU3HCa U €r0 BEPOSITHBIE TIOCIIEICTBHUS.

Pa3BuTre METO0B MOHUTOPUHIA PA3BUTHS OMACHBIX TEXHOI'€HHBIX IpoleccoB. Cucmemnvle uccieoosanus nepexooa K
pecypcocbepezaroweli U KOHKYPeHmMOocnocooHou snepeemuxe. buonozcuyeckoe pasnoobpasue u buopecypcwol. Hayuonanvrole
ungopmayuonHvle cucmemsl, obecneyugaouue 00OCMyn K UHGOpMayuu no COCMOSHUIO OMOENbHbIX 8UO08 U IKOCUCHIEM.



OcHogbl 3Kopeabunumayuy IKOCUcmem u cnocobos bopvowl ¢ buonospedxcoenusmu. Pexoncmpykyus Mopckux u Ha3emHvlx
9KOCUCMEM.
JdeMoHcTpanuu
Tabnuubl 1 cxeMmbl: «3arpsizHeHne atMochepbl», «3arpsizHeHue ruapochepbdy, «3arps3HeHue NouBby, «IlapHUKOBBIM
addexT», «Ocobo oxpaHsieMble MPUPOJIHBIE TEPPUTOPUNY», «MoOIeNnn yIpaBIIeMOro MUPAY.
Oo6opynoBanue: GoTtorpaduu OXpaHSIEMbIX pacTeHU W >KUBOTHBIX KpacHoil kamru Poccmiickoit ®enepammm, KpacHoi
KHUTHY PETHUOHA.



IINTAHUPYEMBIE PE3YJIBTATbBI
OCBOEHUSA TPOI'PAMMBI 11O BUOJIOT'HU
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K PE3YJbTaTaM OCBOCHHUS OOYYAIOIIMMHUCS MPOTPAMM CPEAHEro OOIIETro
o0pa3oBaHuUsl: IUYHOCTHBIE, METATIPEIMETHBIE U MPEIMETHBIE.

B cTpykType JNMYHOCTHBIX PE3yJIbTATOB OCBOEHUSI MTPOTrpaMMbl 1O OMOJIOTUM BBIJEICHBI CIEAYIOIINE COCTABIISIONIUE:
OCO3HaHUE 00YYaIOIMMHUCA POCCUMCKON IPa)KIaHCKOM MJIEHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSATEIbHOCTH
U CaMOOTIPEIEIICHHIO, Haluyue Momusayuy K 00y4eHuto OUOJIOTHH, YeleHanpasienHoe pa3sumue BHYTPEHHUX YOSXKIeHUN
JUYHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEW W UCTOPUUYECKUX TPATUIIUNA Pa3BUTUS OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCHb U
cnocooHocms  OOYYAIOIIUXCS PYKOBOJACTBOBATHCS B CBOEH JIEATEIBHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH,
MPUCYIIUMU CUCTEME OHMOJOTUYECKOro OOpa3OBaHMs, HAlUYUe NPpABOCO3HAHUA SKOJIOTUYECKON KYIbTYpbl, cnOCOOHOCMU
cmasums UEIIA U CTPOUTD KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MPOTPAMMBbI TI0 OMOJIOTUU JOCTUTAIOTCS B €MHCTBE y4eOHON M BOCIUTATEIHHOU
JNEATEIBHOCTH B COOTBETCTBHUM C TPAJIULUMOHHBIMU POCCUUCKUMHU COLMOKYJIBTYPHBIMH, HCTOPUYECKUMH M JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOINECTBE MpaBUJIaMM M HOPMaMU TOBEICHUSI M CIOCOOCTBYIOT IMpoIleccam
CaMOIO3HAHUS, CAMOBOCIIUTAHUSI M CAMOPA3BUTHUS, PA3BUTUSI BHYTPEHHEN MO3UIIMU JTUYHOCTH, MATPUOTU3MA U YBAKECHUS K
3aKOHY W TMPaBOIOPSIKY, YEJIOBEKY TpyJa M CTapIieMy IOKOJICHHUIO, B3aMMHOTO YBaXKCHHS, OEpPEKHOTO OTHOIICHHUS K
KYJIbTYPHOMY HACJIEOUIO U TPAJHUIMAM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickont denepannn, NpUpoae U OKPYyKaroLIEH
cpexe.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHMS yuyeOHOro mpenmMera «buoiaorus» AOMKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH
oOydJarommxcst PYKOBOACTBOBATHCS CPOPMHUPOBAHHOW BHYTPEHHEM TMO3UIMEH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIMM, TO3UTUBHBIX BHYTPEHHHX YOEKIEHUI, COOTBETCTBYIOIIUX TPAJULIHUOHHBIM IIEHHOCTSIM POCCHICKOIO
o0IIecTBa, pacliupeHue >XKHU3HEHHOTO OMbITa U OIbITa JCSITEILHOCTH B TPOIIECCE pean3allid OCHOBHBIX HAmpaBIICHUN
BOCIIUTATEJILHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTh T'PAXKIAHCKOW MO3UIMU O0Y4alolIerocsi Kak aKTUBHOI'O M OTBETCTBEHHOT'O YJ€Ha POCCHICKOTO
00I11eCTBA;

OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MPAB U 005I3aHHOCTEH, YBAXKCHHE 3aKOHA U MPABOIIOPSIIKA;



TOTOBHOCTh K COBMECTHOW TBOPYECKOW MAESATENBHOCTU MPU CO3JAaHUU YYEOHBIX IMPOEKTOB, PEHICHUH Y4YEOHBIX U
MO3HABATENILHBIX 33/1a4, BBITIOJHEHUN OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPEENISITh COOCTBEHHYIO TTO3HUIIMIO TI0 OTHOIIECHHUIO K SBJICHUSM COBPEMEHHOW KU3HU U OOBACHATD €€;

YMEHHUE YYUTHIBaTh B CBOMX JEHCTBUAX HEOOXOIMMOCTh KOHCTPYKTHMBHOTO B3aUMOJICHCTBUSA JIOJEH C pa3HbBIMU
yOeXKIEeHUSIMHU, KYJIbTYPHBIMU IIEHHOCTSIMU U COLIMAJIBHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYJAHHMYECTBY B TIPOIIECCE COBMECTHOTO BBINOJHEHUS y4eOHBIX, TMO3HABATENbHBIX U
MCCIIEIOBATENbCKUX 3a/1ad, YBAKUTEIBHOTO OTHOIICHUS K MHEHHUIO OMNIOHEHTOB MPHU OOCYKIAEHUU CIIOPHBIX BOIPOCOB
OMOJIOTHYECKOTO COJEPKaAHUS;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh POCCUUCKON TPa)KJaHCKOW HACHTUYHOCTH, MATPUOTHU3MA, YBAXKEHUSI K CBOEMY Hapoiy, YyBCTBa
OTBETCTBEHHOCTH Tiepea PoauHON, ropAOCTH 3a CBOM Kpaid, CBOIO PoauHy, CBOM S3BIK U KYJbTYPY, MPOILIOE U HACTOSILEE
MHOTOHAIlMOHAJIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJAHOMY HACIEOUI0O W TaMATHUKAM MPUPOIbI, JIOCTWKEHHsIM Poccuum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAHOBJICHUE M Pa3BUTHE OHMOJOTHM, MMOHUMAHUS 3HAYCHUS
OMOJIOTHH B MMO3HAHUM 3aKOHOB MPUPOJIbI, B )KM3HU YEJIOBEKA U COBPEMEHHOTO 0OIIECTBA;

ueitHas yoexxIEHHOCTh, TOTOBHOCTD K CITy>KeHMIO U 3anuTe OTedecTBa, OTBETCTBEHHOCTD 3a €T0 CYAh0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HaHUE IYXOBHBIX IEHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO MTOBEICHMUS;

CIIOCOOHOCTh OIICHUBATh CUTYAIUIO M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICh Ha MOPaJbHO-HPAaBCTBEHHBIC
HOPMBI U [ICHHOCTH;

OCO3HaHUE JINYHOTO BKJIaJ]a B IOCTPOCHUE YCTOMUMBOTO OyAyIIEero;

OTBETCTBEHHOE OTHOLIEHHWE K CBOMM POIUTENSAM, CO3JAHHI0 CEMbH HAa OCHOBE OCO3HAHHOI'O IMPHUHATHS LIEHHOCTEMN
CEMENHOM )XU3HU B COOTBETCTBUU C TPAAULIMAMU Hapo1oB Poccuu;

4) 3cTeTU4eCKOr0 BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIECHUE K MHUPY, BKIFOUAsl ICTETUKY ObITa, HAYYHOTO W TEXHUUYECKOTO TBOPUECTBA, CIIOPTa, TPya,
0OIIIeCTBEHHBIX OTHOIIIEHHUH;

MOHUMAHHE SMOLIMOHAIIBHOTO BO3/IEUCTBHUSA JKUBOW NPUPOBI U €€ LIECHHOCTH;



TOTOBHOCTh K CAMOBBIP@KEHHIO B PA3HBIX BUJIAX UCKYCCTBA, CTPEMIICHUE MPOSBIIATh KA4€CTBA TBOPUECKOM JIMYH OCTH;

5) puzuyeckoro Bocnuranusi, GopMHUPOBAHMA KYJIbTYPbI 310POBbS U IMOIHOHAJBHOIO 0J1ar0NMOTyYHs:

MMOHMMAaHUE U pPeaau3aius 3JJ0pOBOro U 6€30macHoro odpasa >KU3HU (370pOBOE MUTAHUE, COOIIOCHUE TUTUEHUYECKUX
OpaBWJI U HOPM, COAJaHCUPOBAHHBIA PEXKHUM 3aHATUNW W OTIbIXa, peryisipHas (U3MYecKas aKTHUBHOCTb), OEpEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (DM3MYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMaHUE [EHHOCTU TMPaBWJI HHAUBUAYAJIbHOTO U KOJUIEKTUBHOTO O€30MacHOTO TMOBEJEHHS B CHUTYalUsX,
YTPOXKAKOUINX 310POBbIO U )KU3HU JIHOJEH;

OCO3HaHMWE MOCIEACTBUI U HENPUATHS BPEIHBIX IPUBBIYEK (YIIOTPEOIEHUS aIKOT0JIsl, HAPKOTUKOB, KYpEHUs);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE [IEHHOCTH MacTepPCTBa, TPYAOI00HE;

FOTOBHOCTh K AKTUBHOW JEATENbHOCTA TEXHOJOTMYECKOM M COUMAIbHOW HAIMpaBJICHHOCTH, CIIOCOOHOCTH
MHULMHAPOBATh, NIAHUPOBATh U CAMOCTOSATEIBHO BBIMOIHATh TaKYIO AESTEIBHOCTD;

HMHTEpEeC K pa3uyHbIM cepam nmpodeccuoHaabHON IeATebHOCTU, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOp OymyIieit
npodeccuu 1 peann30BbIBaTh COOCTBEHHbBIE )KM3HEHHBIE TUIaHbI;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHUIO U caMO00Opa30BaHUIO Ha MPOTSKEHUU BCEH KU3HU;

7) IKOJIOTH4eCKOTr0 BOCIIMTAHUSA:

AKOJIOTUYECKH L[EJIECO00pa3HOE OTHOIIECHUE K MMPUPOJIE KAK UICTOYHUKY KU3HU Ha 3eMile, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE YPOBHS HKOJOTHYECKON KyJNbTYphl: MPHUOOPETEHHE OIbITAa TJIAHUPOBAHMUS TIOCTYNKOB M OLIEHKH UX
BO3MOYKHBIX IOCIIEICTBUU JUJI1 OKPYKAIOLIEN CPEbI;

OCO3HaHUE TI00aIbHOI0 XapaKkTepa SKOJIOTMYECKUX MPoOJIeM U MyTel UX peIIeHus;

CIIOCOOHOCTH HKCIOJIB30BaTh MPUOOpETaeMble MPU MU3YYEHUH OMOJIOTMM 3HAHMS W YMEHHS MPU PEHIeHUH MpoOJeM,
CBSA3aHHBIX C PalMOHAIBHBIM IMPUPOJONOIb30BaHUEM (COOIMIOJEHUE MpaBUil MOBEACHUS B MPHUPOJIE, HAMpPaBICHHBIX Ha
COXpaHEHHUE PaBHOBECHUS B IKOCHCTEMAX, OXpaHy BUJOB, SKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATHE ACHUCTBHUM, INPUHOCAIIMX BPEA OKPYXKAIOWIEW IPUPOJHOM Cpelne, yMEHUE IPOTHO3UPOBATH
HEOIaronpusITHbIE HKOJIOTMYECKUE TTOCIEACTBUS MPEANPUHUMAEMBIX IEUCTBUI U MPEJOTBPAILATh UX;

HaJM4Me Pa3BUTOrO HKOJIOTUYECKOTO MBILIUICHUS, SKOJOTUYECKOM KYJIbTYpPhl, OMbITA AESITEIBHOCTH 3KOJIOTMYECKOU
HaIpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATbCS MMM B TO3HABATEIbHOM, KOMMYHMKATHBHOW M COLMAIBHOW TPAKTHKE,
TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKOM IE€ATEILHOCTH 3KOJIOIMYECKOW HAallPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI'O NTO3HAHMSA:



c(OpPMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH M OOILIECTBEHHOM
MIPaKTHUKH, OCHOBAHHOT'O Ha IHAJIOTe KYJIbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPLIEHCTBOBAHUE A3BIKOBOM M YATATENBCKON KYJBTYPBI KaK CPEACTBA B3AUMOACUCTBUS MEXIY JIFOAbMA U TO3HAHUS
MUDA;

NOHMMaHue creuu(puky OMONOrMM KaK HayKH, OCO3HaHUs €€ posd B (POPMHPOBAHHM PALMOHAIBHOTO HAyYHOTO
MBILUIEHUS, CO3JAHUN LIEJIOCTHOTO MPEACTABIEHUS 00 OKpYXkKaroIleM MUpE KaK O €JMHCTBE NMPUPObI, YETIOBEKA U OOIIECTBA,
B [TI03HAHUH MIPUPOJHBIX 3aKOHOMEPHOCTEN U pElIEHUH NPOo0JIEM COXPaHEHHUsI IPUPOTHOTO P aBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OWOJIOTMH JAJiSi COBPEMEHHOW NMBHIIM3ALMU: OOECIEUEHUs] HOBOTO YPOBHS Pa3BUTHS
MEIUILMHBI, CO3/IaHNE MEPCIEKTUBHBIX OMOTEXHOJIOIHM, CIIOCOOHBIX pelIaTh peCypcHbIe MPOOIEMbl Pa3BUTHUS YEIOBEUYECTBA,
MoMCKa MyTeW BbIXOJAa M3 IJI00ANbHBIX 3KOJOTMUYECKHUX MPOOJIeM U oOecleueHHs Mepexoia K YCTOMUMBOMY pPa3BUTHIO,
palMOHAIIBHOMY MCIOJIb30BaHUIO TPUPOIHBIX PECYPCOB i POPMUPOBAHUIO HOBBIX CTAHIAAPTOB KU3HH;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OMOJOTMYECKUX 3HAHUW B IEJISIX MOBBILIEHUS OOLIEH KYJIbTYpbl, €CTECTBEHHO-
Hay4YHOU rPaMOTHOCTH, KaK COCTAaBHOM YacTH (DYHKIIMOHAIBHON IPaMOTHOCTH OOy4aromuxcs, GopMUPYyEMOM IpU U3yYEHUH
O1OoJIOTHH;

NOHMMAaHUE CYIIHOCTH METOJIOB IO3HAHMS, HCIOJb3yEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCHOJIb30BaTh
MoJIy4aeMble 3HAHUS IS aHAJIU3a U OOBSICHEHUS SBJICHUM OKPY’KAIOIIET0 MUPA U MPOUCXOASIINX B HEM U3MEHEHUN, YMEHHE
nenatb 000CHOBAHHBIE 3AKIIOYEHUSI HA OCHOBE HAyUYHBIX (DAKTOB M UMEIOLIUXCS JAHHBIX C LEIBI0 NOJYYEeHHS JOCTOBEPHBIX
BBIBO/JIOB;

CIIOCOOHOCTBh CaMOCTOSITEIBHO UCIIOJIb30BAaTh OMOJIOTHUECKUE 3HAHUS [T PElICHUs MPoOJeM B peabHbIX KU3HEHHBIX
CUTyalUsX;

OCO3HAaHHE IIEHHOCTM HAYYHOM JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBISATb NPOEKTHYIO M HCCIENOBATEIBCKYIO
NEATEIbHOCTh UHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpPa30BAaHUIO U CaMOOOpa30BaHHIO, K aKTUBHOMY MOJIyYEHUIO HOBBIX
3HaHUU IO OMOJIOTUU B COOTBETCTBHUHU C )KM3HEHHBIMU OTPEOHOCTSIMH.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3yIbTaThl OCBOCHUS YyUeOHOTo npeaMera «bUooTHsy BKIIOYAIOT: 3HAYUMbIC JIs1 (POPMHUPOBaHUS
MHUPOBO33pEHUSI  O0YyHAIOUIMXCSl MEXAUCIMIUIMHAPHBIE (MEXIIPEAMETHbIE) OOIIeHayYHble TOHSATHS, OTpakarollue
[IEJIOCTHOCTh HAYYHOW KapTUHBI MUPA U CTIETIM(PUKY METO/IOB MTO3HAHMUSI, HCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
DHEPTHUS, SIBJICHUE, TIPOIECC, CUCTeMa, HAYYHBINH (aKT, MPUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIIEIOBAHHE,



HaONIOICHUE, U3MEpPEHUe, OKCIePUMEHT ¢ JApyrue); YHHUBEpcaJibHble ydeOHble JeHCTBUA  (TO3HABaTEIbHbBIE,
KOMMYHUKATHBHBIC, PETYJISATHBHBIC), oOecreunBaromue (HopMuUpoBaHHe (YHKIIMOHATHLHOW TPAMOTHOCTH WM COITMATBHOU
KOMITETCHIINM ~ OOYYalOIUXCS;  CHOCOOHOCTh  OOYYAlONIMXCS  WCIOJIb30BaTh  OCBOEHHBIE  MEKIUCIUILIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHbIEC yUeOHbIE IUCTBUS B TO3HABATEILHOM U COIMATBHOM MPAKTUKE.

B pesynbrare usyuenus OMOJIOTUU HA YPOBHE CpEIHEro o0IIero oopasoBanus y oOyyvaromierocs Oyayt cpopMupoBaHbl
MO3HABATENIbHBIE YHHUBEpPCAJIbHbIE y4eOHbIE JEWCTBHUS, KOMMYHHKATHBHBbIC YyHHUBEpCAJIbHbIC YyueOHbIE JIEUCTBUS,
pEryJIATUBHBIE YHUBEPCAIIbHbIC YUCOHBIC IEHCTBUS, COBMECTHAS JEATEIbHOCTD.

MertamnpeaMeTHbIE Pe3yJIbTaThl OCBOCHHSI IIPOTPAMMBI CPETHET0 001IIero 00pa30oBaHus JOHKHBI OTPAXKATh:

OBJageHne yHUBePCAIbHBIMHI YUeOHBIMH MMO3HABATEJIbHBIMHU ACHCTBUAMM:

1) 6a3oBbIe JOTrHYeCKHeE IeHCTBHUS:

CaMOCTOATENbHO (POPMYJIMPOBATH U aKTyaJIU3UPOBaTh MPOOJIEMY, pacCMAaTpUBATh €€ BCECTOPOHHE;

WCIOJB30BaTh MPU OCBOEGHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUIEHUS (aHaidu3a, CHUHTE3a, CpaBHEHUS,
Kiaccuukanuu, oOOOIIEHUs), PACKPBIBATh CMBICI OHOJOTMYECKUX TMOHSITUN (BBIICIATh WX XapaKTepHbIE MNPU3HAKH,
YCTaHaBJIMBATh CBS3U C IPYTUMHU MOHSATUSIMH);

ONpEeNeNATh LENU NESITENbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUM HUX JIOCTUKEHHUS, COOTHOCHUTH PE3YJbTaThl
NEATEIbHOCTU C MOCTABJICHHBIMU IETISIMU;

HCIIOJIB30BaTh OMOJIOTHYECKHUE TOHATHUS ISl OOBICHEHUS (DAKTOB U SBJICHUMN KUBOU MPUPOJIbL;

CTPOUTH JIOTUYECKUE paCCYX ICHUS (MHAYKTUBHbBIC, NENYKTHUBHbBIC, 0 AaHAJOTWHU), BBIABIATH 3aKOHOMEPHOCTH M
MIPOTUBOPEYHS B PACCMATPUBACMBIX SIBJICHUSAX, (OPMYIUPOBATH BBIBOIBI U 3aKJIFOUCHUS;

MIPUMEHSTh CXEMHO-MOJICJIbHBIE CPEACTBA JJISI MPEICTABICHUS CYIIECTBEHHBIX CBS3€M M OTHOIIEHUN B H3y4aeMbIX
OMOJIOTHYECKUX OOBEKTaxX, a TakKe MPOTUBOPEUUN PA3HOTO POJA, BBIABICHHBIX B Pa3IMYHBIX HUHPOPMAIMOHHBIX
HMCTOYHUKAX;

pa3pabaThiBaTh IUJIaH pPEHICHHS MPOoOJeMbl ¢ YYETOM aHalu3a UMEIONIUXCS MaTepuajbHBIX M HEMaTepUaTbHBIX
pEeCypCoB;

BHOCUTH KOPPEKTHUBHI B JAESATEIBHOCTb, OIIEHUBATH COOTBETCTBUE PE3YJHTATOB LIEJSM, OLICHUBATh PUCKU MOCIIEICTBUNA
NeSATEeIIbHOCTH,

KOOPAWMHUPOBATH U BBINOJIHATH pabOTy B YCIOBUIX PealibHOTO, BAPTYAJTLHOTO M KOMOMHUPOBAHHOTO B3aUMOICUCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH JKU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCeI0BaTeIbCKHE AeliCTBHS:



BJIa/IETh HABBIKAMHM Y4e€OHO-UCCIIEIOBATEICKOM M MPOEKTHOM AESTENbHOCTH, HaBBIKAMHU pa3peuieHusi mpooiieM,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TOMCKY METOOB pEIICHUS MPAKTUYECKUX 3a/ad, MPUMEHEHUIO
pa3IMYHBIX METOJIOB MMO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHbIC BUJIBI IEATEILHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUS, €r0 MHTEPIIpETaIluu, MPeoOpa30BaHUIO
Y IPUMEHEHUIO B yU€OHBIX CUTYyAIIUSIX, B TOM YHCIIE IIPU CO3/IaHUHU YUYEOHBIX U COILIMAIIbHBIX MMPOEKTOB;

(GhopMHUpPOBATh HAYYHBIN TUI MBIILJICHUS, BIaI€Th HAYYHOU TEPMUHOJIOTHEN, KITFOUEBBIMU MOHATUAMHA U METOAAMMU;

CTaBUTH U (POPMYITHPOBATH COOCTBEHHBIE 337aUl B 00Pa30BATENbHOM NEATEIBHOCTH U KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH MIPUUMHHO-CJICACTBEHHBIE CBSI3M U aKTyalW3WpOBATh 3aJady, BBIABUTATH TUIIOTE3y €€ PEIICHUs, HAXOIUTh
apryMEHTHI JJIs I0Ka3aTeIbCTBA CBOMX YTBEP KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh IOJYYECHHbIE B XOJE PEIICHUs 3aJaud pe3yJIbTaThl, KPUTHYECKH OLEHUBATh HMX JOCTOBEPHOCTb,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSX;

JaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIECTBIATH IIeJIEHATIPABICHHBIN MOUCK MEPEHOCA CPEJICTB U CIIOCOOOB IEHCTBHUS B IPO(ECCUOHATIFHYIO CPEY;

YMETb NIEPEHOCUTH 3HAHUS B IO3HABATENIbHYIO U MPAKTUUYECKYIO 001aCTH KU3HEAEATEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIIBUTATh HOBBIC WJCH, IMpeajaraTb OpPWUTHHAIBHBIE TIIOAXOIbI M pEIICHHS, CTaBUTh NPOOIEMBI M 3a/ayW,
JOITyCKAIOIINE albTEPHATUBHBIEC PEIICHUS.

3) pa6ora ¢ ungopmanmei:

OPUEHTHPOBAThCS B PA3JIMYHBIX HCTOYHUKAX HUHPopManuu (TEKCTe Y4YeOHOro mnocoOus, HAy4YHO-TIOMYJISPHON
auTepaType, OMOJOTUYECKUX CIOBApAX M CIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B MHTepHETE), aHAIM3UPOBAThH
UHPOPMAIIMIO Pa3IMYHBIX BUAOB W (GOPM TPEACTABICHHUS, KPUTHUYECKH OICHMBATH €€ JIOCTOBEPHOCTh U
HEMPOTHUBOPEUUBOCTH;

(GbopMyIUPOBaTh 3aMpPOCHl U MPUMEHSTHh PA3TUYHBIC METOJBI MPHU MOUCKE W OTOOpe OMOJOoTHYecKOod HH(OpMAIUU,
HEOOXO MO /ISl BRITIOJTHEHUS yUeOHBIX 33]1a4;

MpUOOpETaTh OMBIT MCHOJIB30BAHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUHM, COBEPILIEHCTBOBATH KYJIbTYpPY
aKTUBHOTO HCIIOIH30BAHMSI PA3ITMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO BBHIOMPATh ONTUMANIbHYIO (OpMY MpeACTaBiIeHUs Ouosiornueckoil mHpopmanuu (Cxembl, rpapuki,
AuarpamMmbl, TaOJIHIIbI, PUCYHKH U IPYToe);



UCIOJIb30BaTh HAy4YHBIM SI3bIK B KadyeCcTBE CpeAcTBa IpU padboTe ¢ OHojormdeckoi HHpoOpManuen: MNPUMEHSTH
XUMHYECKUE, (PU3HUECKHUe U MaTeMaTH4YeCKHe 3HAKU U CUMBOJIBI, (hOpMyIibl, a00peBUaTypy, HOMEHKIIATYpPY, UCIOJIb30BATh U
npeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISIHOCTH;

BJIaJIETh HaBbIKaMH paclo3HaBaHUs U 3aIIUThl HH(pOopManuy, THPOPMAITMOHHON 0€3011aCHOCTH JINYHOCTH.

OBiaseHue yHMBEPCAIbHBIMH KOMMYHHUKATHBHBIMHU ACHCTBHAMM:

1) o01menne:

OCYIIECTBISITh KOMMYHHKAIIMU BO BCeX c(hepax >KM3HH, aKTUBHO yYaCTBOBATh B IMAJIOTe WM JAUCKYCCHH IO CYIIECTBY
oOcyxnaemMoli Tembl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKA3bIBATH CY)KJEHHUS OTHOCUTEIBHO BBINIOJHEHUS MpPEIaracMou
3aJla4uM, yYUTHIBaTh UHTEPECHI U COTJIACOBAHHOCTH MO3ULIUN APYTUX YUACTHUKOB JUAJIOTa WIN JUCKYCCHUH);

pacrno3HaBaThb HeBepOaJibHble CpeACTBAa OOIIEHMs, IOHMMAaTh 3HAYEHHE COIMAJIBHBIX 3HAKOB, IPEANOCHIJIOK
BO3HMKHOBEHUSI KOH(DJIMKTHBIX CUTYallUid, YMETh CMSATYATh KOH(JIUKTHI U BECTH MTEPETOBOPHIL;

BJIAJETh PA3JIMYHBIMU CIIOCOOAMM OOILEHUS W B3aMMOJICHCTBHS, MOHUMATh HAMEPEHUS JIPYTUX JIOJIEH, MpPOSBIATH
YBaXUTEIBHOE OTHOLLIEHHE K COOECETHUKY U B KOPPEKTHOHM (hopme POopMyIMpOBaTH CBOU BO3PAKEHUS;

Pa3BEPHYTO M JJIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHUSI C HCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

MMOHUMAaTh U MCIOJb30BAaTh MPEUMYIIECTBA KOMAaHAHOW M WHIWBUIYAIbHOW pabOTHI MPU PEHICHUH OMOJOTHYECKOU
po0seMbl, 000CHOBBIBATH HEOOXOAUMOCTh MPUMEHEHHUS IPYIIIOBBIX (POPM B3aMMOJEHCTBHUS MPHU PEIICeHUH y4eOHOM 3a1auH;

BbIOMpATh TEMATUKY M METO/bl COBMECTHBIX JACUCTBUN C YUETOM OOLIMX MHTEPECOB U BO3ZMOKHOCTEH KaXkJI0TO YJIeHA
KOJUIEKTHUBA;

IIPUHUMATh LENH COBMECTHOM JAESITEIBHOCTH, OPraHU30BbIBATH M KOOPAWHUPOBATH ACUCTBUS IO €€ JOCTHKECHHIO:
COCTABJISITh IUIAH NIEUCTBUM, pacrpeAensaTh poiM C YYETOM MHEHUM YYAaCTHHMKOB, OOCYXJAaTh pe3yJbTaThl COBMECTHOU
paboTHI;

OLICHMBAaTh KAayeCTBO CBOEr0 BKJIaJa M KaXIOrO0 yYaCTHHKAa KOMaHAbI B OOIMIMI pe3yiapTaT MO pa3pabOTaHHBIM
KpUTEPUIM;

IIpeIaraTh HOBBIC ITPOEKTHI, OLICHUBATDH UJEU C MO3ULUH HOBU3HBI, OPUTHHAIIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATETMYECKOE TOBEACHUE B pA3JIMYHBIX CHUTyalUsX, HPOSABISATb TBOPYECTBO U
BOOOpaxxeHue, ObITh MHUIIMATUBHBIM.

OByaieHue YHMBEPCAJIbHBIMH PeryJISTUBHBIMH AeHCTBUSMMU:

1) camoopranu3auusi:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIs1 BBISIBICHUS [IPOOJIEM U X PELLEHUS B )KU3HEHHBIX U YUEOHBIX CUTYALINSX;



BBIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHWMM LI€JIEBBIE U CMBICIIOBbIE YCTAHOBKU B CBOMX JCHCTBHUSAX M MOCTYMKAX I10
OTHOUIIEHHIO K )KUBOU MIPUPOJIE, CBOEMY 3J0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSTEIILHO OCYIIECTBIIATh MO3HABATEIBHYIO JESATEIHHOCTD, BBHISBIISATH MPOOJIEMBI, CTaBUTh U (POPMYIHPOBATH
coOCTBEHHBIE 33/1a4u B 00pa30BaTENbHOMN NEATEIbHOCTH U )KU3HEHHBIX CUTYAIIUX;

CaMOCTOSATENLHO COCTABJISITH TUIAH PEIICHUs MPOOJIeMbl ¢ YIETOM UMEIOIINXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN
U IPEATIOYTEHHUII;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacimupsTh paMKu y4eOHOIro MpeIMeTa Ha OCHOBE JIMUHBIX MPEANOYTECHUM;

JieaTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATh €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (DOPMUPOBAHUIO M TPOSIBICHUIO IIUPOKOM HSPYAUIIMA B Pa3HbIX 0OJACTSIX 3HAHUM, MOCTOSHHO
MOBBIIIATh CBOM 00Pa30BaTENIbHBIN U KYJIbTYPHBINH YPOBEHbD.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JE€ATEIbHOCTb, OIIEHUBATh COOTBETCTBHUE PE3YyJbTATOB
LEIIsAM;

BJIaJICTh HABBIKAMM TIO3HABATEIBLHON pedIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUIN U MBICIUTEIBHBIX MPOIECCOB,
UX Pe3yJIbTaTOB U OCHOBAHUM, UCTIONB30BATh MPUEMBI peICKCUU JJIsl OLICHKU CUTYaIlMH, BELIOOpA BEPHOTO PEIICHNUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PELICHUS 110 UX CHUKEHHUIO;

MIPUHAMATh MOTUBBI U apPTYMEHTBI JPYTUX IIPU aHAIU3€ PE3YyJIbTATOB ESITEIbHOCTH;

3) npuHsATHE ceOs U APYTUX:

MPUHUMATh ce0sl, TOHUMAasi CBOM HEJOCTAaTKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHAJIM3E PE3yJIbTaTOB ACATEILHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OMINOKU;

pa3BUBATh CIIOCOOHOCTH MTOHUMATh MHUP C TIO3UIIMHU APYTOro YeI0BeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3yJabTaThl OCBOEHUS COJEpKaHHs ydeOHoro mpeamera «buonorus» Ha YTriIyOJEHHOM YpPOBHE
OpUEHTHUPOBaHbI Ha olecrieueHne NpoGUILHOTO O0ydeHHs o0yJaromuxcs oronorud. OHU BKIIOYAIOT: CTIEU(PUUECKUE AJIs
OMOJIOTUY HAay4YHbIEC 3HAHUS, YMEHUS U CIIOCOOBI AEMCTBUI MO OCBOCHUIO, MHTEPIIPETAIMU U MPE0OPa30BAHUIO 3HAHUM, BUJIbI



JESTENBHOCTU TIO TOTYYEHUIO HOBBIX 3HAHUN M UX MPUMEHEHHUIO B PA3IMYHBIX YUYEOHBIX, a TAKKE B PEaTbHbIX KU3HEHHbIX
cutyanusax. [IpeagMeTHbie pe3yabTaThl IPEACTaBIEHBI MO TOAaM U3YUYEHUS.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS yueOHOTo nipeamera «buonorusi» B 10 Kaacce NOIKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHHUI O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK, B (DOPMUPOBAHUU €CTECTBEHHO-
HAyYHON KApTHUHBI MHUpA, B MO3HAHUM 3aKOHOB MPHUPOJbI M PEIIEHUU MPOOJEM PAIMOHATBLHOTO MPHUPOIONOIb30BaHUS, O
BKJIaJI€ POCCUMUCKUX U 3apyOEKHBIX YUEHBIX B PA3BUTHE OMOJIOTHH;

BIIQJICHUE CHCTEMON OMOJIOTMYECKUX 3HAHWW, KOTOpas BKJIIOYACT: OCHOBOIIOJATAIONIME OMOJOTHYECKUE TEPMHHBI U
MOHATUS (KU3Hb, KJIETKA, OPTraHU3M, META00JIM3M, TOMEOCTa3, CAMOPETYJISIINS, CAMOBOCIIPOU3BEEHNE, HACIEICTBEHHOCTD,
M3MEHYMBOCTh, POCT U pa3BUTHE), Ouonornueckue teopuu (kinerounas teopust T. IlIBanna, M. llneiinena, P. Bupxoga,
XpOMOCOMHasi TeopHusi HaciencTBeHHocTu T. Moprana), ydenuss (H. W. BaBwioBa — o meHtpax MHOrooOpasus u
MIPOUCXOXKICHUS KYJIbTYPHBIX PACTCHUI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB MEPBOr0 MOKOJEHUS, PACIICTICHUS, YUCTOTHI
raMeT, HEe3aBUCUMOro HacienoBaHus . Menpaens, roMOJOrHYECKHX pPSAOB B HACIEACTBEHHOW u3MeHunBoctd H. U.
Basunosa), mpuHIuUIbl (KOMILIEMEHTAPHOCTH);

BIIQJICHUE OCHOBHBIMH METOJAMH HAy4YHOTO TO3HAHUS, HCIOJIb3YEMbIX B OHUOJOTHYECKUX HCCIEAOBAHMSIIX >KUBBIX
00BEKTOB (OmMcCaHue, U3MEpEeHUe, HaOI0ICHUE, DKCIIEPUMEHT);

YMEHHME BBIJICIATh CYIIECTBEHHbIE TMPU3HAKU: BHUPYCOB, KJIETOK MPOKAPUOT M OSYKAPUOT, OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM 4HUCJE OakTepuid, rpruOOB, PACTCHU, )KUBOTHBIX W YEJIOBEKA, CTPOCHUS OPTaHOB U
CHUCTEM OpPraHOB PAaCTEHHI, KUBOTHBIX, YEIOBEKA, ITPOLIECCOB KU3HEIEITEIILHOCTH, MPOTEKAOIIUX B OPraHN3MaxX pacTCHUH,
KUBOTHBIX U YEJIOBEKa, OMOJIOTMYECKHX IMPOIIECCOB: 0OMEHa BENIECTB (METa0O0JIM3M), MpPEBpaIeHUs] YHEPTUHU, OPOKEHHUS,
aBTOTPO(HOTO H TETepOTPO(HOro THUMOB NHUTAaHUS, (POTOCHHTE3a M XEMOCHMHTE3a, MHUTO3a, MeH03a, TaMeTOTeHe3a,
AMOpHUOTEHE3a, MOCTAIMOPHUOHAIBLHOTO Pa3BUTHUSI, Pa3MHOXKEHUS, WHIAUBUIYATBHOTO Pa3BUTUS OpraHu3Ma (OHTOTEHE3a),
B3aMMO/ICHCTBUS TEHOB, TE€TEPO3UCA, HCKYCCTBEHHOI'O 0TOOPA;

YMEHHUE YCTaHABIIMBATh B3aWMOCBSI3U MEXIY OPraHOMIAMHU KJIETKH W WX (PYHKIUSIMH, CTPOCHHUEM KIETOK Pa3HBIX
TKaHel M X (PYHKIUSIMU, MEXKIY OpraHaMHU U CUCTEMaMH OPTaHOB Y PacTEHHH, )KUBOTHBIX M YEJIOBEKa U WX (YHKIHUSIMH,
MEXy CHCTeMaMH OpraHoOB U UX QYHKUUAMH, MEX]Yy dTarlaMud 0OMeHa BEUIECTB, dTalaMu KJIETOYHOIO IIMKJIAa U YKU3HEHH bIX
LMKJIOB OPraHU3MOB, 3TanaMyd 3MOPUOHAILHOTIO Pa3BUTHS, T€HOTUIIOM U (EHOTHIOM, (PEHOTHNOM M (haKTOpaMu Cpeibl
0o0UTaHUS;

YMEHHE BBISBIISATh OTJIUYUTEIbHBIE TPU3HAKU KUBBIX CUCTEM, B TOM YUCIIE PACTEHUMN, ’KUBOTHBIX U YEJIOBEKA;

YMEHUE UCIOJb30BaTh COOTBETCTBYIONIHME AapTyMEHTHI, OHOJIOTHYECKYI0 TEPMUHOJOTHIO W CHUMBOJHKY JJIS
JI0Ka3aTeIbCTBA POACTBA OPTAHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIII;



yMEHHE pellaTh OHOJOTUYECKHE 3a/Jaud, BBISBISATH MPUYMHHO-CIEACTBEHHBIE CBSI3M MEXIY HCCIEyeMbIMU
OHMOJIOTHYECKUMH MTPOLIECCAMU U SBJICHUSIMU, JI€JaTh BHIBOJIBI H IPOTHO3bI HA OCHOBAHWH TOJTYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIMONHATH JIa0OpaTOpHBIE M TMpaKTUYeCKHue paldoThl, COOMIOAAaTh MpaBuia Hpu pabore ¢ y4eOHBIM |
J1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHUE BBIJIBUTATh TUIIOTE3bI, MPOBEPATh MX IKCIIEPUMEHTAIBHBIMU CPEACTBAMU, (POPMYIHUpPYs 1I€Jb HCCIIeOBaHUS,
aHAIM3UPOBATh MOJYyUYEHHBIE PE3YyJIbTaThl U JIEaTh BHIBOIbI,

YMEHHE Y4acTBOBATh B yU€OHO-HCCIEI0BATENbCKON paboTe MO OMOJIOTHH, SKOJIOTHH U METUIIMHE, POBOIUMOM Ha Oa3e
IIKOJIbHBIX HAYYHBIX OOIIECTB, ¥ MyOJINYHO MPEICTABIATH MOTYYCHHBIE PE3YIbTaThl HA YUEHUYECKUX KOH(PEPEHIUSX;

YMEHHE OIICHMBAThb JSTHUYECKHE aCHEKThl COBPEMEHHBIX HCCIEJOBaHUM B 00JacTM OHOJOTMM U MEAMIIHHBI
(KIIOHUpOBaHUE, HCKYCCTBEHHOE OIUIOJIOTBOPEHUE, HANpPaBICHHOE W3MEHEHHWE T€HOMa U CO3JaHHE TPAHCTEHHBIX
OpraHUu3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BHIOOp Oyayiield mpodecCuOHaNbHONW AESTEILHOCTH B 00JacTH OMOJIOTHH,
MEIULMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH, CETBCKOT0 X035 MCTBA, MUIIEBOI MPOMBIILIIEHHOCTH, YIIIyOJIATh MO3HABATEIbHBIN
MHTEPEC, HAIpaBJICHHBI Ha OCO3HAaHHBIM BBIOOP COOTBETCTBYIOUIEH Npodeccuu U MPOJOIDKEHHE OHOJIOrHY eCKOro
o0pa3oBaHUsI B OPTaHU3AIUAX CPETHETO MPOPECCUOHAIBHOTO U BBICIIETO 00pa30BaHU.

[IpeameTHbIE pe3yNbTaThl OCBOCHMS yueOHOoro npeameta «buonorus» B 11 Kiacce 1OMKHBI OTPAKATh:

c(hOpMHPOBAHHOCThH 3HAHUM O MECTE U POJIK OMOJIOTHH B CUCTEME €CTECTBEHHBIX HAYK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHBI MUpa, B TO3HAHUM 3aKOHOB MPUPOJIbl U PEIICHUH SKOJIOTHUECKUX MPOoOJIeM YeloBeYecTBa, a
TaK)K€ B PELIEHUH BOIPOCOB PALMOHAIBHOTO MPHUPOAONOIb30BaHUS, U B (POPMUPOBAHUM LIEHHOCTHOT'O OTHOILIEHUS K
pHUpojie, OOIIECTBY, YEIOBEKY, O BKJIaJIe POCCUMCKUX U 3apyOEeKHBIX YUEHBIX-OHMOJIOTOB B pa3BUTHE OMOJIOTUH;

YMEHUE BIAJETh CUCTEMOW OHOJOTrMYECKUX 3HAHUN, KOTOpas BKJIIOYAET OMNPEIECTCHUS M TMOHMMaHHE CYUIHOCTH
OCHOBOITOJIATAIOIIMX OMOJIOTUYECKUX TEPMUHOB W TOHATUN (BHI, 3KOcuUcTeMa, Ouocdepa), OMOIOrMYECKHE TEOpUU
(aBomronmonHas teopus Y. JlapBuHa, cuHTeTHuYecKas Teopus sBomtounu), ydeHus (A. H. CesepuoBa — o myTax u
HanpaBlieHusX 3Boironuu, B.J. Bepnanckoro — o OGuocdepe), 3axonsl (reneruueckoro paBHoBecus Jx. Xapaum u B.
Baitn6epra, 3apozsimieBoro cxojactsa K. M. bapa), npasuna (Muaumyma 1O, JInbuxa, 3K07I0rHuecKor MupaMuabl SHEPTUH ),
runotesbl (runore3a «mupa PHK» V. 'unbepra);

YMEHHUE BIIAJIETh OCHOBHBIMH METOJAMH HAYyYHOIO TO3HAHMS, MCHOJb3YeMbIMU B OMOJOTMYECKUX HCCIEIOBAHUSIX
KUBBIX OOBEKTOB M IKOCHCTEM (OMUCaHHE, U3MEpPEeHHE, HAOII0JEHHE, KCIEPUMEHT), COCOOaMU BBISIBICHUS M OLICHKH
AHTPOTOTCHHBIX U3MEHEHUHN B IPUPO/IE;



yYMEHHUE BBIJIETATh CYIIECTBEHHbIE NPU3HAKU: BHJIOB, OMOrEOIIEHO30B, HKOCUCTEM U OUOc(hephl, CTaOMIN3UPYIOLIETO,
JABUKYIIETO U Pa3pbIBAIOIIETO €CTECTBEHHOTO 0TOOpa, aIONAaTPUYECKOTO U CUMITATPHUECKOTO BHI000pa30BaHUs, BIUSHUS
ABVOKYIINX CHJI 3BOJIOIUM HAa T€HO(OH] MOMYJSIUHU, MPUCIIOCOOICHHOCTH OPTraHU3MOB K Cpeie OOMTaHMs, YepeAOBaHUs
HaIpaBJICHUM 3BOJIOLNUU, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B DKOCHCTEMAX;

YMEHUE YCTAaHABIMBATh B3aUMOCBS3M MEXIYy TMPOIECCaMU JBOJIIOIUH, JBIKYIIMMHU CUJIAMH aHTPOIOTeHe3a,
KOMITOHEHTaMU PA3JIMYHbBIX SKOCUCTEM U MPUCTIOCOOJICHUSIMU K HUM OpTaHU3MOB;

YMEHHE BBISBIATh OTJIMYUTENbHBIE MPHU3HAKU JKUBBIX CHUCTEM, MPHUCIOCOOJICHHOCTh BHIOB K Cpele oOuTaHus,
abMOTHYECKNX W OMOTUYECKHMX KOMIIOHEHTOB HSKOCHCTEM, B3aMMOCBSI3€ii OpPraHM3MOB B COOOIIECTBAaX, aHTPOIOTCHHBIX
M3MEHEHUH B 9KOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOLIUE apPTyMEHTHI, OHOJIOTUYECKYI0 TEPMHHOJOTHMI0 M CHUMBOJIMKY JUIS
JI0Ka3aTeNbCTBA POJICTBA OPTraHW3MOB PA3HBIX CHCTEMATHYECKUX TPYII, B3aUMOCBSI3M OPraHU3MOB U CPEIbl OOMTaHUS,
€IMHCTBA YENOBEUYECKHX pac, HEOOXOIMMOCTH COXPAaHEHHWS MHOT000pa3us BHIOB H OKOCHUCTEM KaK YCIOBHUSA
COCYIIIECTBOBAHUS MPUPOJIBI U U€TIOBEUECTRA,;

YMEHHE pellaTh OWOJOrMYecKHe 3aJauyd, BBISBISTH MPUUYMHHO-CIEACTBEHHBIE CBSI3M MEXAY HCCIEAYEeMbIMU
OMOJIOTMYECKUMHU MTPOLIECCAaMU U SBJICHUSIMU, JI€1aTh BHIBOJIBI U IPOTHO3bI HA OCHOBAHHH IOJIYYE€HHBIX PE3YJIbTaTOB;

YMEHUE BBINOIHATh JA0OPATOPHBIE W MPAKTHUYECKUE padoThl, COONMIOIaTh MpaBwia MNpu paboTe ¢ y4eOHBIM U
71a00paTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIIBUTaTh TMIIOTE3bl, MPOBEPATh MX IKCIEPUMEHTAIBHBIMU CPEICTBAMHU, POPMYIUPYS LIeJb HCCIeA0BaHuUs,
aHaAJIM3UPOBATh MOJYYECHHBIE PE3YJIbTAThI U JeNIaTh BBIBOJBL;

YMEHHE y4acTBOBATh B yUeOHO-HUCCIICIOBATEIIbCKON paboTe o OMOJIOTHH, SKOJIOTHH U MEIUITMHE, TIPOBOJAMMOMN Ha 0ase
IIKOJIbHBIX HAYYHBIX OOIIECTB, ¥ MyOJINYHO MPEICTABIIATH MOTYYCHHBIE PE3yIbTaThl HA YUEHUYECKUX KOH(PEPECHIINAX;

YMEHHE OIICHHBATh THIOTE3bl U TEOPUH O TMPOMCXOKICHUH XU3HHU, YEIOBEKa W YEJOBEUECKHUX pac, O MPUYHMHAX,
MOCJIEACTBUSIX U crioco0ax MpeAoTBpalleHus T100aIbHBIX U3MEHEHUI B Ouocdepe;

YMEHUE OCYIIECTBIISITh OCO3HAHHBIM BHIOOp Oyaymied MpodecCHOHATBHON NEeATeTLHOCTH B OOJacTH OHOJIOTHH,
HKOJIOTUH, IPUPOIOTOIB30BAHMS, METUIIMHBI, OMOTEXHOJIOTHH, TICUXOJIOTUH, BETEPUHAPUH, CEITLCKOT0 X035HUCTBA, MUILEBOM
MPOMBINIJICHHOCTH, YIIyONIATh TO3HABaTEeNbHBIM WHTEpEC, HAMpaBICHHBIA Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOIICH
npodeccuu U MPOIOIDKEHUE OMOJOTHYECKOr0 O0pa30BaHUs B OpPraHHU3AIUSAX CPETHETOo MpOo(ecCHOHATLHOTO W BBICIIETO
oOpa3oBaHws.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanyecTBo yacoB DJIeKTPOHHBIE
No /i HaumeHoBaHue pa3iejioB H TeM Konrponsimie  TpakTiueckie (uudposbie)
NPOrpaMMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI pecypes:
1 buoiorus kak Hayka 1
2 JKuBble cucTeMBI U UX U3YYCHHE 2
3 buosnorust Kietku 2 0.5
4 XUMHUYECKasi OpraHu3aIus KICTKH 10
5 Crpoenue U GyHKLIUHU KIETKU 8
6 OOMeH BellecTB U NpeBpallleHue S3HEPTUU B 9 1
KJIETKE
7 HaCJ'IeI[CTBeHIfaH uHpopmanus u 9 05
peanu3anus e€ B KJIeTKe
8 JKU3HEHHBIN UK KIETKA 6 1
9 Crpoenuie U GyHKIUU OPraHU3MOB 17 1.5
10 Pa3mHokeHue u pa3BUTHE OPraHU3MOB 8 1.5
11 ['eneTrKa — HayKa O HaCJIECICTBEHHOCTH U ) 05
U3MEHYHNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 I'enernka uenoseka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 BuotexHonorus u cunTeTHYECKast OMOIOT U 4
17 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 13




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakTHueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchbl
1 3apokJeHNe U pa3BUTHE IBOJTIOIMOHHBIX 4
Mpe/ICTaBICHUN B OMOIOTHI
Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
MaxkposBomtous U €€ pe3yabTaThl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 P 8 P 15 15
3emuie
5) [IpoucxoxaeHue yemoBeKka — aHTPOIIOTCHES 10 1
DKOJI0rus — HayKa 0 B3aUMOOTHOIIEHUSIX
6 OpPraHU3MOB M HAaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpYKarolleu cpeaou
7 Opranusmsl 1 cpeia 0OUTaHus 1.5
8 DKoJI0TUsl BUJIOB U MOIMYJISILIUMA 0.5
DKo0rus cood1IecTB. DKOJIOTHYECKHE
9 H 12 0.5
CHCTEMBI
10 buocdepa — rinobanbHas skocuctemMa
11 YenoBek U OKpysKarolas cpeaa
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5




MUWHUCTEPCTBO NIPOCBEINIEHUSI POCCUICKOUN ®EJEPAIIUN
MunucTepcTBo o0Opa3oBanust U Hayku Tam00BcKoii 001acTH
Anpmunuctpanusa KupcanoBckoro MyHHIIMnaJabHOr0 OKpyra

MEKOY «COLI Ne7» n. I[TosaeBoii

PaccmoTpeno Ha 3acenanuu YTBepxaaro:

METOJIMYECKOT0 COBETA U JIMpEeKTOp IIKOJIBI
PEKOMEHIOBAHO K YTBEPKICHUIO T. E. HoBukoBa
[TpoTtokon Ne 1 ot 30.08.2024 . [Tpuka3z Ne 66 ot 30.08.2024 r.
IIMO ®enoposa JI. H.

MMOYPOYHOE ILIAHUPOBAHUE
(ID 4021138)

yueOHoro npeamera «buosiorus. Yriy0eHHbIH YPOBEHb)

s ooyqaromuxcs 10 xmacca

KoJsimyecTBo 4acoB Ha roj:
Bcero — 102 u.

B HEJEIIO — 3 4.
Kontponbubix pador - 4
[IpakTuueckux — 5
JlaGopatopHbix — 10

2024-2025



ITIOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KoanyecTBo yacoB DJIeKTPOHHbBIE
°
I'Tj‘l'l Tema ypoka Bcero KO}::,I:: o Hpa:;:: e I/I3€‘i‘:l?ﬂﬂ oﬁpgz)qllgz:;:)eﬂme
padoThbI padoThbI pecypcbl
1 buosnorust kak KOMITJICKCHAsI HAyKa U KaK 4acTh 1 02.09
COBPEMEHHOTO0 00IIecTBa
2 JKvBBIE cHCTEMBI K UX CBOMCTBA 1 03.09
3 YpoBHEBasi OpraHU3anus )KUBBIX CUCTEM 1 06.09
4 HcTopust OTKPBITHS ¥ M3YYEHUS KIETKH. 1 09.09
Knerounas Teopus
MeToapl MOJICKYJISIPHON ¥ KIIETOYHOH OUOJIOTHH.
[IpakTuueckas pabora «M3y4eHne METOI0B
5 KJIETOYHOM Ononoruu (xpomatorpadus, 1 0.5 10.09
anextpodopes, nuddepeHuanpHOe
uentpudyruposanue, [1LIP)»
6 XUMUYECKUH COCTaB KICTKU 1 13.09
7 MuHepallbHbIC BEIIECTBA KIIETKH, UX 1 16.09
Ouosornyeckas poib
OpraHuyeckue BelecTBa KIeTKH — OEJIKH.
8 JlaGopaTtopHnast pabora «O0Hapy) eHHe OEIKOB C 1 0.5 17.09
MOMOIIBIO0 KAUECTBEHHBIX PEAKIIUN»
9 CgoiicTBa, Knaccudukays u GyHKIUU OeIKOB 1 20.09
10 Oprannyeckue BelecTBa KJIETKU — YIJIEBObI 1 23.09
11 Opranuveckue BemecTBa KJICTKH — JIATTHIBI 1 24.09
Hykneunossie kucnorsl. JIHK u PHK.
12 JlaGopartopHas pabota «MccnenoBanue 1 05 9709
HYKJICMHOBBIX KUCIIOT, BBIJICICHHBIX U3 KIIETOK
Pa3IMYHBIX OPTaHU3MOBY
13 Crpoenue u pynkuuu ATO. [lpyrue 1 30.09




HykieosuaTpudocharer (HTD)

CexBenuponanue JIHK. MeToabl reHOMUKH,

14 01.10
TPAHCKPUIITOMHUKH, TPOTEOMHKH

15 MeToapl CTpYKTYpHOU OHOJIOTHH 04.10

16 Tuns! knetok. [IpokapuoTnueckas KieTka 07.10
CrpoeHnue 3yKapuOTUYECKON KIIETKHU.

17 [IpakTrueckas pabora «M3yueHnue cBOHCTB 0.5 08.10
KJIETOYHOW MEeMOpaHbI»

18 [ToBepXHOCTHBIN anmapar KJIETKU 11.10
OnHoMeMOpaHHbIE OPraHOUbI KIETKH.

19 [IpaxTuueckas pabora «M3y4yeHne NBUKECHUS 0.5 14.10
IIUTOILIA3MbI B PACTUTENBHBIX KJIETKAX»

[ToyaBTOHOMHBIE OpTaHOM/IbI KJICTKU:

20 MUTOXOHJIPHH, IacTu bl JlabopaTopHas pabora 05 15.10
«HccnenoBanue niuazmMoin3a 1 Jemia3mMosn3a B
PACTUTENBHBIX KIETKAX»

21 HemeMm0OpanHnbie opranou bl kietku. CTpoeHue u 18.10
byHKIIH siipa '
CpaBHMTENIbHAS XapaKTEPUCTUKA KIETOK

22 aykapuoT. Jlaboparopuas padota «3ydeHue 0.5 21.10
CTPOEHUS KJIETOK Pa3IMYHbIX OPraHU3MOBY

23 KonrtponbHas pabora 22.10
ACCUMMIISIIHS U AUCCUMUIISIIIASI — J[BE CTOPOHBI
MeTaboau3ma. THIbl 0OMeHa BEeLEeCTB.

24 JlaboparopHas pabota «3ydenune 0,5 25.10
KaTaJIMTUYECKOM aKTUBHOCTH (PEpPMEHTOB (Ha
IIpUMepe aMUJIa3bl WK KaTajla3bl)»

DepMEHTaTUBHBIN XapaKTep PeaKkUid KIETOYHOTO

o5 metabonu3ma. Jlaboparopnas pabota «/3yueHue 05 05.11
(hepMEHTATUBHOTO PACIICTUICHHS TIEPOKCHIA ' '
BOJIOPOJIA B PACTUTENIbHBIX M XKMBOTHBIX KJIETKaX»

26 Bbenku-akTuBaTOpH! U OCNKU-UHTUOUTOPHI 08.11

27 ABTOTpO(HBIN THII 00MEHA BEIIECTB 11.11




28 ®DoToCHHTE3 1 12.11
29 XemocuHTe3. JJaboparopras padota «CpaBHEHHE 1 05 1511
npo1eccoB (POTOCHHTE3a U XEMOCHHTE3a»
AHa’poOHbBIE OpraHU3Mbl. Buibl OpokeHusl.
30 JlaGopaTopHas pabora «CpaBHEHHE MPOIECCOB 1 0,5 18.11
OpOXKEHUS U JBIXaHUSD)
31 AdpoOHBIE OpraHU3MBl. JTaNbl FHEPTETHYECKOTO 1 1911
oOMeHa
30 DHeprus MeMOpPaHHOTO TPaIUEHTa TIPOTOHOB. 1 2211
Cunre3 AT®: pabora npotoHHOI AT®-cuHTE3BI
33 Peakiuu MaTpruHOTO CHHTE3a 1 25.11
34 Tpanckpunius — marpudabiid cuaTe3 PHK 1 26.11
35 Tpaucusus u e€ Tanbl 1 29.11
36 KoaunpoBanue amunokucior. Pons pubocom B 1 02.12
OuocuHTe3e Oenka
37 Opranu3anus reHomMa y MpoKapuoT U 3yKapruoT 1 03.12
38 MonexymsipHbIe MEXaHU3MBI DKCIIPECCHU TEHOB Y 1 06.12
JyKapuoT
Bupycbl — BHEKIIETOUHBIE ()OPMBI KU3HH U
39 oOnuratHele napazutel. [IpakTudeckas pabota 1 0.5 09.12
«Co3znanre MOJIeNId BUPYCa
BupycHsie 3a001eBaHNs YeIOBEKa, KHUBOTHBIX,
40 pacrenuil. HanorexHonoruu B 6Monoruu u 1 10.12
MEUIIIHE
41 KonTponbHas padboTa 1 13.12
42 JKHU3HEHHBIN UK KIETKA 1 16.12
43 Matpuunsiii cuate3 JJHK 1 17.12
44 Xpomocomsl. JIaboparopHas padota «M3ydenue 1 05 20.12
XPOMOCOM Ha TOTOBBIX MHUKPOTIpEnaparax»
45 JleneHue KIETKA — MHTO3 1 23.12
16 Tunel kneTok. KapuoknHes U IUTOKUHES. 1 05 24.12

JlaboparopHas pabota «HabmoaeHne MuTo3a B




KJIETKaX KOHYMKA KOpEIKa JyKa (Ha FOTOBBIX
MUKpOIIpenaparax)»

47 Perynsiiust 5)KU3HEHHOTO LIUKJIA KIETOK 1 27.12

48 Opranusm Kak eInHOE [1eJI0e 1 10.01

o T o, Toprops pior :

o | Tramwmoomnoc i voens Teboparops |y
Opranel. CucreMsl opranoB. JlaboparopHas

51 pabota «/3y4yeHue opraHoB IBETKOBOT'O 1 0.5 17.01
pacTeHusI»

52 Ornopa tena opraHu3MoB. JIBukeHne OpraHu3MoB 1 20.01

53 [Tutanne opraHu3MOB 1 21.01
[TuTaHne MO3BOHOYHBIX KUBOTHBIX.

>4 [TumeBapuTenbHas cucTemMa 4elloBeKa . 24.01

95 Jpixanue opranu3smMoB 1 27.01

56 JIpIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIIOBEKA 1 28.01

57 TpaHcnopT BelIeCcTB y OPraHu3MOB 1 31.01

58 KpoBeHocHas crcrema o3BOHOYHBIX )KUBOTHBIX U 1 03.02
YeoBeKa

59 Brigenenue y opranu3mMoB 1 04.02

60 3ammra y opranuzMoB. IMMyHHas cuctema 1 07.02
4eJIoBeKa

61 Pa3npaxuMocTh M peryisinysi y OpraHu3MoB 1 10.02

62 I'ymopanbHas perymsius u SHIOKPUHHAS CUCTeMa 1 11.02
KUBOTHBIX U Y€JIOBEKa

63 @PopMbl pa3MHOKEHUSI OPraHU3MOB 1 14.02

64 [TonoBoe pa3MHOXKEHHE 1 17.02

65 Meiios 1 18.02
I'ametorenes. Obpa3oBaHue U pa3BUTHE MOJIOBBIX

66 kieTok. JlabopaTopHas pabora «3yueHue 1 0.5 21.02

CTPOCHUS MOJIOBBIX KJIICTOK HAa 'OTOBBIX




MUKpOIIpenaparax»

I/IH,I[I/IBI/I,Z[yaJ'II)HOC Pa3BUTHUC OPIraHU3MOB —

67 1 24.02
OHTOTEHE3

68 3aksaika OpraHoOB M TKaHEH U3 3apO/IBIIIEBBIX 1 25 02
JIUCTKOB
Poct u pa3BuTue xxuBoTHBIX. JJaboparopHas

69 pabota «BblsiBlIeHHE TPU3HAKOB CXOJICTBA 1 0.5 28.02
3apo/ibliiel TO3BOHOYHBIX KUBOTHBIX)
Pa3zmHoxeHue 1 pa3BUTHE PACTCHUN.

70 JlaboparopHas pabota «CTpoeHHEe OPraHOB 1 0.5 03.03
Pa3MHOKEHUS BBICIIUX PACTCHHI»

71 KonTtposnpsHas pabora 1 04.03

79 HcTopust cTaHOBIECHUS M Pa3BUTHSI TCHETUKU KaK 1 07.03
HAYKH
OcHOBHBIE TIOHATHS U CUMBOJIbI TEHETUKH.

73 JlaboparopHuas padota «Jpo3oduiia kak 00bEKT 1 0.5 10.03
TeHETUYECKUX UCCIIeOBAHUID
3aKOHOMEPHOCTHU HacleI0BaHUs IPU3HAKOB.

74 MOHOFI/'I'6pI/II[H06 ckpemBanue. [Ipaktuaeckas 1 05 11.03
pabota "M3ydeHue pe3yapTaToB MOHOTHOPHIHOTO
CKpeIIUBaHUs Y 1p030(HIbl"

75 [uTonormueckne OCHOBBI MOHOTHOPHIHOTO 1 14.03
CKpEeLIMBaHUS

76 Ananuzupyroniee ckpeuiuBanue. Hermonxoe 1 17.03
JOMHHHUPOBaHUE
Jurubpunnoe ckpeuuBanue. [Ipakruueckas

77 pabota «/3ydeHre pe3ysIbTaTOB TUTHOPHIHOTO 1 0.5 18.03
CKPELIMBAHUA Y IPO30(PUIIBI»

78 [{uTonornyeckre OCHOBBI AUTHOPHIHOTO 1 2103
CKpEIlIMBAaHUS

79 CreruieHHOe HACJIeI0BaHHE MMPU3HAKOB 1 31.03

80 XPpOMOCOMHAsI TEOPHS HACIIEICTBEHHOCTH 1 01.04

81 ['eHeruka nosa 1 04.04




82

I'eHOTHI KakK II€NOCTHAs CHCTEMa

07.04

83

84

['eHeTHUeCKU KOHTPOJIb PA3BUTHUS PACTCHUH,
JKUBOTHBIX U YE€JIOBEKa

M3MeHUYMBOCTD NMPU3HAKOB. BHUIbI N3MEHUYHUBOCTH.
MonudukanoHHas K3MEHUYUBOCTh

08.04

11.04

85

Bapuanyionnslii psig v BapualiioHHasi KpuBasi.
JlaboparopHas pabota «lccrnenoBanue
3aKOHOMEPHOCTEH MOAU(PHUKAITMOHHOM
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psija
Y BapUaIllMOHHON KPUBOI

0.5

15.04

86

87

['enoTnnuueckas n3MeHUUBOCTh. KoMOMHaTHBHAsS
U3MEHYUBOCTD

MyTranuoHHas U3MEHYMBOCTb. [IpakTuyeckas
pabota «MyTtauuu y 1po30huisl (Ha TOTOBBIX
MHUKpoIpenapaTax)»

0.5

18.04

21.04

88

89

3aKOHOMEPHOCTH MYTAIIMIOHHOTO MpoIiecca.
DNHUTeHEeTHKA U YTTUTCHOMHUKA

['eneruka yenoseka. [IpakTuueckas padora
«CocTaBieHue U aHaJIU3 POJIOCIOBHOW

0.5

22.04

25.04

90

MeToapl MeTUITMHCKOM '€ HETUKHU. 3HAUEHIE
MEIUIIMHCKOW T€HETUKH B MPEIOTBPAILCHUH H
JIEYEHNU T€HETUYECKHUX 3a00I€BaHUI YeI0BEKA

28.04

91

OcHoBHBIE OHATHS cenekuuu. JlabopaTtopHast
pabora «/3y4yeHue copToB KyJIbTYpHBIX pacTeHUN
U IIOPOJ] TOMAITHUX JKUBOTHBIX)

0.5

29.04

92

Metoap! cenekIMoHHON paboTsl. JlJabopaTopHas
pabota «/3yueHne MEeTo0B CENEKIINN PACTCHUID)

0.5

05.05

93

JlocTrKeHUs CeneKIuy PacTEHU U )KUBOTHBIX.
[TpakTrueckas padota «[IpruBuBKa pacTeHun»

0,5

06.05

94

CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHUE
TE€HETUYECKUX PECYPCOB

12.05

95

buortexHonorus kak Hayka U OTpacib
npon3BojcTBa. [IpakTuueckas pabora «3yuenune

0.5

13.05




00BEKTOB OMOTEXHOIOT I

96 KoHTposbHas pabota 1 16.05
97 OCHOBHBIC HANpPaBJICHUS] CHHTETHYECKON 1 19.05
Oouosiorun
98 XpOMOCOMHas U T€HHasl HHKEHEPUs 1 20.05
99 MeunuHcKe OMOTEXHOJIOTUI 1 23.05
100 PesepBHEIH ypOK. HOBTgpeHHe, 00o0meHwme, 1 26.05
CHCTEeMaTH3aIHsl 3HAHUH
101 Pesepaublii ypok. [loBTopenue, 06001mieHue, 1
cUCTEeMaTH3aIlMs 3HAHUH
102 PesepeHblit ypok. [ToBTOpeHHe, 00001ICHHE, 1
cHUCTeMaTU3alurs 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 15




MHWHHUCTEPCTBO MPOCBEIEHUA POCCUNCKOW ®EJEPAIIUN
MuHucTepcTBO 00pa3soBaHus U Hayku TaM00BCKOi 001acTH

AaMunncTpanusa KupcaHoBcKkoro MyHUIIMNAaJIbHOI0 OKpyra

MKOY «COILI Ne7» n. IlosaeBoii

PaccmoTpeno Ha 3acenanuu YTBepxaaro:

METOJIMYECKOT0 COBETA U JIMpEeKTOp IIKOJIbI
PEKOMEHIOBAHO K YTBEPKICHUIO T. E. HoBukoBa
[TpoTtokon Ne 1 ot 30.08.2024 . [Tpuka3z Ne 66 ot 30.08.2024 r.
I[IMO ®enopona JI. H.

IMOYPOYHOE IUIAHUPOBAHUE
(ID 4021138)

yueOHoro npeamera «buosiorusi. Yriy0/1eHHbIH YPOBEHb)

U1t o0yuarommxcs 11 knacca

KoJsimyecTBo 4acoB Ha roj:
Bcero — 102 u.

B HEJEIIO — 3 4.
KonTtponbHbIx pador - 4
[TpakTHdeckux — 2
JlaGopaTopHbIX — 5,5

2024-2025






11 KITIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Hara uudgposbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3yyeHHsi o0pa3oBaTebHbIE
padoThI padoThI
pecypchl
1 OpomonmonHas teopus Y. Jlappuna 1 02.09
BIDKYIITUE CHJIBI SBOJIFOIIH BHJIOB 110 Y.
2 Aemcym 1 05.09
HapBuny
Bopb0a 3a cymiecTBoBaHUE, €CTECTBEHHBIH
3 P e 1 06.09
Y UICKYCCTBEHHBIN 0TOOD
dopMHPOBaHUE CUHTETUYCCKON TEOPUHU
4 PHp P 1 09.09
IBOJIIOIUH
DTarbl HBOTIIOIIMOHHOTO Tpoliecca:
5 " POt 1 12.09
MHUKPOIBOJIOIUS ¥ MAKPOIBOJFOIIHS
[Monynsus — >neMeHTapHas eAMHHLIA
6 g P 1 13.09
IBOJTFOIIVH
3aKOH reHeTUYECKOT0 paBHOBecHs J[xk.
Xapnau, B. BaitnOepra. JlaboparopHas
7 b P patop 1 0.5 16.09
pabota «BbIsBICHHE U3MEHUNBOCTH Y
0co0eil OHOTO BUIA»
8 OnemeHTapHbIe (PaKTOPBI IBOTIOLMU 1 19.09
Oddext ocHoBarens. Ipdext
9 b bd 1 20.09
OYTBUIOUHOTO TOPJIBIIIKA
Murpanuu. M301511H TOMYJISIIUN:
10 pant 5 . 1 23.09
reorpaduueckas, Ouonorudeckas
EcrtecTBeHHEBIN 0TOOP — HAIIPABJISIOIINH
11 P P 1 26.09

daktop 3Bosroruu. [lomoBoit oT6op




12

13

14

[IpucrnocobaeHHOCTh OPraHu3MOB KaK
pe3yIbTaT MHUKPOIBOIFOIIHH.
JlaGopaTtopHas paborta «3yueHue
apoMop(030B ¥ UAKOATANITAIINN Y
pacTeHHi U )KUBOTHBIX)

[Tpumeps! mpUCTIOCOOICHHUH Y OpPTraHU3MOB:

MopdoIoruuecKue, (HU3NOIOTHIECKHUE,
OMOXHUMHUYECKHUE, TOBEICHYCCKHUE.
JlaGopaTtopHnas pabora «IIpucnocobneHus
OpPraHU3MOB M UX OTHOCUTEIIbHAS
11E€JIECO00Pa3HOCThY

KonrtponbHas pabora

0.5

0.5

27.09

30.09

03.10

15

16

Bun, ero kpurepuu u cTpykTypa.
JlaGopaTtopHas pabora «CpaBHEHHE BUIOB
110 MOP(OJIOTrHIECKOMY KPUTEPHIO»

Crpykrypa Buza

0.5

04.10

07.10

17

Bunoob6pa3oBanue kak pe3yabrar
MUKPO3BOIIOIUU

10.10

18

19

CBs3b MHKPO3BOJIIOOWH U SITUACMHUOJIOTUH

MaKpO3BOJ'IIOI_II/I$I. ITaneoHTOIOrMYECKHE
MCTObI U3YUCHUS 53BOJTFOITUN

11.10

14.10

20

buoreorpaduyeckne METOIbI U3yUEHUS
3BOJTIOIINH

17.10

21

DOMOPHOIOTHYECKHE U CPABHUTEIHHO-
MOp(}OIOrHuecKre METOIbl U3YUECHHUS
3BOJTIOIINH

18.10

22

MOJ'ICKyJ'IHpHO-I‘ CHCTHYCCKHC,
OMOXMMHUYECKUE U MAaTEMAaTUUYECKUE

21.10




MCTOJbI U3YUYCHUS S3BOJTIOIIUN

23 OO011re 3aKOHOMEPHOCTH YBOJTIOIHH 24.10
ApnarnrruBHas paguanus. HepaBHOMEPHOCTD

24 P P P 25.10
TEMIIOB 3BOJIIOLIMU
HayuHble rUnoTe3bl MPOUCX OKICHHUS

25 07.11
SKU3HU Ha 3eMiie
JloHay4HbI€ MPEACTABICHUS O 3apOKICHUN

26 YAHBIC TP P 08.11
JKU3HA
OCHOBHBIE 3Tanbl HEOPTAHUYECKON

27 P 11.11
3BOJIFOLIUA

28 ['unoresbl 3apoXkAEHUS KUZHU 14.11
HcTopust 3eMiu ¥ METO/IBI €€ U3yUCHHS.
Jlaboparopuas padora «/3yyeHue u

29 pATOpHai p yi 05 15.11
OIHCAaHKUE UCKOMAEMbIX OCTATKOB JIPECBHUX
OpPTaHU3MOBY
HauasnnHble 3Tanbl opraHnyeckon

30 P 18.11
3BOIIOLMA

31 DBOJIOIHUS DYKAPUOT 21.11
OCHOBHBIE HTaITbl 3BOIIOLUA

acTuTelnbHOro mupa. [Ipakruyeckas

32 P pa- 1'p g 05 22.11
pabota «/3ydyenue ocoOeHHOCTEH
CTPOCHHS PACTCHHUI Pa3HBIX OTJICIIOB)
OCHOBHBIE HTAIIbI 3BOIIOLMHA JKUBOTHOTO

33 25.11
MHpa
DBOJIOLMS KUBOTHBIX. [IpakTrueckas

34 pabora «3yuenne ocobeHHOCTEH 0.5 28.11
CTPOCHUS TIO3BOHOYHBIX KHUBOTHBIX)

35 Pa3zButure xu3HM Ha 3eMJie 0 IpaM U 29.11




nepuogam

MaccoBslie BBIMHUPAHUA — SKOJOTHYCCKHEC

36 02.12
KPHU3HUCHI MPOIILIOTO
CoBpEMEHHBIN 3KOJIOTUYECKUN KPU3UC, €TO

37 05.12
0COOEHHOCTH
CoBpeMeHHas cUCTEMa OPraHUIECKOTO

38 P P 06.12
MPOIIIOTO
OCHOBHBIE CHCTEMATHYECKUE TPYIIIE

39 Py 09.12
OpPTaHHU3MOB

40 AHTPOIIOJIOTHS — HayKa O YeJIOBEKe 12.12
Pa3Butue npeacrasiieHuil o

41 P 13.12
MIPOUCXOXKICHUN YEIIOBEKA
MecTo 4enoBeka B CUCTEME OPraHUIECKOTO
mupa. Jlaboparopras padora «3yueHue

42 P patopHaip i 05 16.12
OCOOCHHOCTEH CTPOCHUS CKeJIeTa YeIOBEKa,
CBSI3AHHBIX C TIPSIMOXOXKICHUEM))
JIBuoKyIHe CUiIbl aHTPOTIOTEHE3a.

43 CooTHolleHre OMOIOTHUECKUX U 19.12
COLIMANLHBIX ()aKTOPOB B AHTPOTIOTCHE3E

44 OCHOBHBIE CTaIMM AHTPOTIOTEHE3a 20.12

45 KontponpHnas padora 23.12

46 AHaiu3 KOHTPOJIBLHOM paboTHI. 26.12

47 ITameoreHeTnka 1 majieOreHOMHUKA. 2712
DBOJIIOIUS COBPEMEHHOTO YeJIOBEKa '
Yenoeueckue pacel. [IpakTuyeckas pabora

48 «3y4yeHne 3K0JIOrM4YeCKUX alanTaini 0.5 09.01
YEeJIOBEKAY

49 MexaucCIuIInHapHBIC METOIbI 10.01




AHTPOIOJIOTUH

50 3apoxICHUE B PA3BUTHE IKOJIOTHU 1 13.01
Mertonst skonorun. Jlaboparopras padbota

51 «M3y4eHre METOI0OB PKOJIOTHIECKUX 1 0.5 16.01
HUCCIIEIOBAHUIN)

59 3HaueHne YKOJIOTHYECKUX 3HAHUN I 1 17.01
YenoBeKa

53 Dxonorudeckue GpakTopsl 1 20.01
Abuotnueckue paxropsl. CBeT Kak

54 sKosoruueckuii pakrop. JlaboparopHas 1 05 9301
paboTta «BbIsBIeHHE TPUCTIOCOOIECHUI ' '
OpPTaHU3MOB K BIIMSIHUIO CBETa»
Abuotnueckue dakropsl. Temmneparypa
KaK KOJIOTHYECKUN (PaKTop.

55 JlaGopartopHas pabota «BrisBieHue 1 0.5 24.01
MPUCTIOCOOICHHI OPTraHNU3MOB K BIIHSHHIO
TEMIEPATypPhI»
Abuotnueckue ¢pakropbl. BraxHocTh Kak
sKosoruueckuit pakrop. JlaboparopHas

56 1 0.5 27.01
paboTta «AHaTOMUYECKHE OCOOCHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTAHUS»

57 Cpenpl oOuTaHUS OPTaHU3MOB 1 30.01

58 buonoruueckue puTmsl 1 31.01

59 JKvzHeHHbBIE POPMBI OPTaHU3MOB 1 03.02

60 BuoTtnueckue hakropsr 1 06.02
3Hauenne OMOTHYECKUX B3aNMOIEHCTBHI

61 JUTsl CYLIECTBOBAHMS OPIraHU3MOB B Cpefie 1 07.02

oburauusa




OKOJIOTUYECKUE XapPAKTEPUCTUKU

62 10.02
TOITYJISIITHH
OCHOBHBIE TIOKA3aTEIH MOMYJISIUH:
63 YHUCIIEHHOCTb, TUIOTHOCTb, BO3pAacTHAS U 13.02
H0JIOBasi CTPYKTypa
OCHOBHBIE TIOKa3aTeJH MOIYJISIUH:
64 POKIaeMOCTh, IPUPOCT, TEMIT POCTAa, 14.02
CMEPTHOCTh, MUTPAIHH
65 OKojoruyeckas CTpyKTypa MOIyJIsaLun 17.02
66 JlnHaMuKa TOMYJISIIUU U €€ PeryJIsius 20.02
67 KpuBsie pocTa 4uCIEHHOCTH TOMYJISIIIHH. 21.02
KpuBbie BEDKUBaHHS
Dkonornyeckas HumIa Bujaa. JlaboparopHast
68 pabota «I[IpucocobaeHUs CeMSIH pacTCHHMA 0.5 24.02
K PAaCcCEJICHUIO»
69 Bu kak crucreMa ToMmyJIsIiyi 27.02
70 3aKOHOMEPHOCTH TOBEJICHUS U MUTPAIUIA 28.02
YKHUBOTHBIX
71 Coo011ecTBO OpraHu3MOB — OHOIICHO3 03.03
72 KonTponbHas pabora 06.03
73 DKocucTeMa Kak OTKPBITasi CHCTEMa 07.03
74 KpyroBopot BeliecTB U MOTOK SHEPTHU B 10.03
IKOCHCTEME
75 OCHOBHBIE TIOKA3aTeNN HIKOCUCTEMBI. 13.03
DKOJIOTMYECKUE TUPaMUIbl
76 N3meHeHns coo0IIecTB — CYKIIECCHH 14.03
77 [Ipupoanslie 3K0cHCTEMBI. DKOCUCTEMBI 17.03




03€p U peK. DKOCUCTEMbI MOPEH U OKEaHOB

HpHpOI[HBIe 9KOCUCTEMBI. DKOCUCTEMBI

78 . 20.03
TYHJIP, JIECOB, CTENEH, MyCTHIHB

79 AHTpPOTIOTEHHBIE YKOCUCTEMBI 21.03
Vpboskocucremsl. [IpaxkTuueckas padora

80 P P P 0.5 31.03
«3yueHne u onucanue ypooIKOCUCTEMBD»
3akoHOMEpHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aUMOJICCTBUH OpraHU3MOB B 03.04
9KOCHCTEMAX
MexaHu3MbI BO3JICHCTBUS 3arpsA3HEHUN

a3HBIX THIIOB Ha CyOOpPraHU3MEHHOM,

82 p Yoop 04.04
OpPraHU3MEHHOM, MOMYJIIIIUOHHOM U
9KOCHCTEMHOM YPOBHSIX
buocdepa — obmienaanerapHas 000J04Ka

83 Pep P 07.04
3emiu

84 VYuenne B. U. Bepranckoro o 6uocdepe 10.04
3aKOHOMEPHOCTH CYILECTBOBAHUS

85 P ym 11.04
6uochepsl
KpyrosopoTtr! BemecTs u

86 PYroBop B 14.04
OHOTEOXUMHUYECKUE UK
3oHanbHOCTL OMochepnl. OCHOBHEIE

87 dep 17.04
OHOMBI CcyIIn

88 YcroitunBocTh 61ochepsl 18.04

89 DKOJIOTHYECKHE KPUUCHI M UX IPHYUHBI 21.04

90 BosneiicTBue yenoBeka Ha 6uochepy 24.04
AHTPOIIOreHHOE BO3IEIiCTBIE HA

01 P A 25.04

pacCTUTENBHBIN U KUBOTHBIA MU




92 OxpaHna npupo/sl 1 28.04

93 OCHOBHBIE IPUHIIUITBI YCTOWYHBOTO 1 05.05
Pa3BUTHS YEIIOBCUCCTBA U TIPUPOIBI
PanmonaisHOE MPUPOIONIOIB30BAHNE U

94 COXpaHEHHUE OHMOJIOTMYECKOTO 1 12.05
pa3Hoo0pazus 3eMiu

95 KoHnTponsHas padora 1 15.05

96 O}So6mem&e 110 TeMe «MaKpO3BOJIIOIUA U 1 16.05
e€ pe3ynbTaThI»

97 O600611eHue o Teme «IIporucxoxacHue u 1 19.05
pa3BUTHE KHU3HH Ha 3eMIIC)

08 O606menue o Teme «IIpoucxoxaeHue 1 99 05
YesI0BeKa — aHTPOIIOTCHE3»

99 O06o611eHne o TeMe «IKOJIOTHs — HayKa O 1 93.05
B3aUMOOTHOIICHUSAX OPTraHU3MOBY

100 O606menue o Teme «OpraHu3msl U cpeaa 1 26.05
oOHUTaHUS»

101 0O0001eHue 1Mo TeMe «DKOJIOTUA BUIOB U 1
TIOMYJISIIIA

102 O606mmenue o Teme «bruochepa — 1
rio0anbHas S3KOCUCTEMAY

BIIEE KOJIMYECTBO YACOB I1
OBII O CTBO YACOB I10 102 75

[NPOT'PAMME







YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOAUYECKHME MATEPHUAJIbI 1JIAA YUUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






