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HNOACHUTEJIBHASA 3AIIUCKA

[Iporpamma mo yuebnomy mipeamety "buomorus" (manee - OGuosiorus) Ha
YPOBHE Cpe/IHEro o01iero oopasoBaHusi pazpadorana Ha ocHoBe DeaepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «0O06 o6pazoBanuu B Poccuiickoit
Oenepanuny, GI'OC COO, Konneniuu mpenojaBanus y4eOHOTO TpeaMeTa
«buonorus» W OCHOBHBIX TOJOXEHUH (denepanpHOil pabouelt MPOrpaMMbl
BOCITUTAHUSI.

VYuebnsii peamet «buonorus» yrayonénnoro ypoBHs uzyudenus (10-11
KJIACChl)  SIBISIETCS  OJHUM M3  KOMIIOHEHTOB  MPEAMETHOM  00JacTH
«EcrectBeHHO-HayuHble npeameTe». CormacHo mnonoxenusm PI'OC COO
npoQuiIbHbIE Yy4YeOHBIE MPEAMETHI, H3ydaeMble Ha YIJIyOJIEHHOM YpOBHE,
SIBJISIOTCS crocoooM audypepeHimanun o0ydeHus Ha ypOBHE CpeIHero o0Iero
o0pa3oBaHMsl W MPU3BAHBI O0ECMEYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM
o0lIMM, CpeIHUM OOIIMM, CpEeAHHM MNpPO(EeCCUOHANBHBIM U  BBICHIUM
oOpa3zoBanueM. B To jxe BpeMsl KaXAblii U3 3TUX YUEOHBIX MPEIMETOB JOHKEH
ObITh OpPUEHTHUPOBAH HA MPUOPUTETHOE pEIICHHE O00pa30BaTENIbHBIX,
BOCIIUTATEIBHBIX M Pa3BUBAIONIMX 3aJ]a4, CBS3aHHBIX C MpodopueHTAIUEH
oOydJaromuxcsi M CTUMYJIUPOBAaHHMEM HHTEpeca K KOHKPETHOW 00JacTH
HAay4yHOTO 3HaHUs, CBSI3aHHOTO C OWOJIOTHEH, MEIUIIMHON, HKOJOTHUEH,
MICUXOJIOTUEN, CTIOPTOM MJIM BOCHHBIM JIEJIOM.

[Iporpamma mo yuebHOMYy mpeamety "buonorus” ga€t mpeacTtaBieHHE O
IeIW W 3a7a4ax U3ydeHus ydeOHoro npeameta «buonorus» Ha yriyOn€HHOM
ypOBHE, omnpenenser o0s3aTenbHoe (MHBApUAHTHOE) MPEIMETHOE COJIep KaHue,
€ro CTPYKTYpHpOBaHHE MO pa3fesiaM M TemaM, paclpelesieHue Mo Kiaccam,
PEKOMEHYET MOCJIEA0BATEIbHOCTh U3YUEHHUs] y4eOHOTro MaTepHualia ¢ y4éToMm
MEXIPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3€H, JIOTMKH Y4eOHOIro Mmpoiiecca,
BO3pPACTHBIX OCOOCHHOCTEW oOydJarommxcs. B mporpamme 1o OuOJIOTHH
peann30BaH MPUHIIMIT MPEEMCTBEHHOCTU C HM3yY€HHEM OHMOJIOTMM Ha YpPOBHE
OCHOBHOro o0Omiero oOpa3oBaHus, Onarogaps dYemy IpOCMaTpUBAETCs
HAlpaBJICHHOCTh Ha TMOCJEIYIOUIEE pa3BUTHE OMOJOTUYECKUX 3HAHMM,
OPUEHTHUPOBAHHBIX HAa (POPMHUPOBAHNE ECTECTBEHHO-HAYYHOTO MUPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIUICHHS, MPEACTABICHUN O 3J0pOBOM 00pase >KM3HU, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHOIIEHUS K OKpyXarolled npupomaHoit cperne. B
nporpaMme Mo OMOJIOTUM TaK)Ke MOKa3aHbl BO3MOXKHOCTH y4e€OHOTO MpeaMeTa
«buonorus»y B peammzanuu  TpeboBannii PI'OC COO Kk TUTAHHPYEMBIM
JUYHOCTHBIM, METANPEAMETHBIM W TPEAMETHBIM pe3ysbTaTaM OOy4YeHHUS U B
(OopMUPOBAHMN OCHOBHBIX BHAOB Yy4€OHO-TIO3HABATEIbHON JEATEIbHOCTU



00yyYaromuxcsl MO0 OCBOCHUIO COJIEPXKAHUSI OUOJOTUYECKOTO OOpa3oBaHUs Ha
YPOBHE CpPEHEro 00IIEro 00pa3oBaHMUsl.

VYyeOunii mpenmer «buonorus» Ha ypoBHE CpelHEro OOIIero
oOpazoBaHMsl  3aBeplIaeT OuoyiorMueckoe oOpa3oBaHHE B  IIKOJE W
OpUEHTHPOBAH HA PACIIUPEHUE U YIIyOJeHHe 3HAHUM 00y4JaromnuXCsl O JKUBON
MPUPOJIC, OCHOBAX MOJEKYJISIPHON M KIETOYHOM OHOJOTHH, dSMOPUOJIOTUH U
OMOJIOTUM Pa3BUTHSI, TEHETUKH, CEJICKUIUU, OMOTEXHOJIOTHH, 3BOJIOIMOHHOTO
YUEHHUSI U IKOJIOTHUHU.

N3yuenue yuebHoro mnpenmera «buonorus» Ha yriiyOJIeHHOM YpOBHE
OPUEHTHPOBAHO HA MOATOTOBKY OOYYAIOMIMXCS K MOCIEAYIONIEMY MOTYYCHHIO
Ouonornyeckoro oOpa3oBaHHMsI B By3aX U OpraHU3alUsX CpPEIHEro
npogeccuoHanbHOr0 00pa3oBaHusa. OCHOBY €ro COAEpX aHUs COCTaBIISET
cUCTeMa OMOJIOTMYECKUX 3HAHUM, OJYyYEHHBIX MPU U3YYEHUH OO0yUYarolIUMUCS
COOTBETCTBYIOIIMX CHUCTEMAaTHUYECKHX pa3[elioB OWONOTMM Ha YpOBHE
OCHOBHOro o0Omiero obOpaszoBanusi, B 10—11 knaccax 3TH 3HaHUS TOJIY4YarOT
pasButue. Tak, pacupeHsl U yriryOJaeHbl OMOIOTUYECKUE 3HAHUS O PACTCHUSX,
KUBOTHBIX,  rpubax,  OakTepusix,  OpraHuM3Me€  YeJOBeKa,  OOLIMX
3aKOHOMEPHOCTSIX ~ JKHU3HM, JIONOJHUTEIBHO BKJIIOUEHBl OHOJIOTMYECKUE
CBEICHMSI TPHUKJIATHOTO M TOWCKOBOIO XapaKTepa, KOTOphIE MOXKHO
WCIIONIb30BaTh KaK OPHEHTHUPBI IS TOCIEAYIOMEro BhIOOpa mMpodeccuu.
Bo3moxHa Takxke MHTErpanus OMOJOTMYECKUX 3HAHUN C COOTBETCTBYIOLIUMU
3HAHUSIMU, TOJYYEHHBIMU OOYYaIOIMUMHCS TPU M3YYCHUH (PU3UKH, XUMUH,
reorpaduu U MaTEMaTUKH.

Crpyktypa mporpaMmbl mo ydeOHOMy mpeametry "buonorus" orpaxkaer
CHUCTEMHO-YPOBHEBBI M SBOJIOIHOHHBIA TOIXOJAbl K H3YYCHHIO OHOJIOTHH.
CornacHO MM, U3y4alOTCsl CBOICTBAa M 3aKOHOMEPHOCTH, XapaKTEepHbIE IS
’KUBBIX CUCTEM PA3HOI'0 YPOBHS OpPTraHU3allMU, FBOJIIOIIMA OPTaHUYECKOTO0 MHpa
Ha 3emile, COXpaHeHHUs OHOJOTHYECKOro pa3zHooOpaszus maHeTbl. Tak, B 10
KJIAcC€ M3Yy4yaloTCsl OCHOBBI  MOJIEKYJISIPHOW M  KIETOYHOM  OHOJIOrHH,
AMOPHUOJIOTUN ¥ OMOJIOTUU PA3BUTHS, TEHETUKU M CEJICKIINN, OMOTEXHOJIOTHH 1
CUHTETUYECKON OHOJIOTUH, aKTyaJIM3UPYIOTCSl 3HAHUS OOydaroluxcs 10
OoTaHWKE, 300JI0THHM, aHaTOMuHU, (usnonorunm dyemoBeka. B 11 kimacce
M3y4aroTCs SBOIOIMOHHOE YUE€HHE, OCHOBBI SKOJIOTHH U yueHHue 0 buocdepe.

VyeoOusiii mnpenmer «buosorus» TpuU3BaH  00ECEUUTh OCBOCHHE
oOy4aroImuMucsi OWOJIOTUYECKUX TEOPUMl W 3aKOHOB, WJAEH, NPUHIUIIOB U
MpaBWJI, JIEXKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI
MUpa, 3HAHUNA O CTPOCHHH, MHOTOOOPa3HH U OCOOEHHOCTAX KJIETKH, OPraHu3Ma,
NOMYJISIUU, OUOIIEH03a, SKOCUCTEMbI, O BBIJIAIOIIMUXCS HAYYHBIX JTOCTUKEHUSX,



COBPEMEHHBIX  HCCIEJIOBAHUSAX B  OHOJOTMHM, NPHUKIATHBIX  ACIEKTax
Ouonormueckux 3HaHMWA. J[ns  pa3BuTHS U MOAAEpKAHUA ~ HMHTEpeca
oOyvaronuxcst K  OWOJOTMM  Hapsigy CO  3HAYUTEIBHBIM  O0BEMOM
TEOPETUYECKOr0 Marepuajga B COJEpKaHUM TNpPOrpaMMbl 1O  OUOJOTUU
MPEyCMOTPEHO 3HAKOMCTBO C HCTOPHEN CTAaHOBJIICHUS W PA3BUTUS TOM WU
MHOM o0yacTu OMONOTHH, BKIAJOM OTEYECTBEHHBIX U 3apyOekKHBIX YUEHBIX B
penieHre BaXKHEHIINX OMOJIOTUYECKUX U AKOJIOTHYECKUX MPOOIIEeM.

Lens wusydenuss yuyeOHoOro mnpeamera «buonorus» Ha yriayOiaéHHOM
YpOBHE —  OBJAJEHUE OOyYaloUMMHUCA 3HAHUAMH O  CTPYKTYpPHO-
(YHKUMOHANBHOW  OpraHU3allid  JKMBBIX CHCTEM pPa3HOrO0 paHra u
puoOpEeTEeHNE YMEHHI UCTIOIb30BATh 3TH 3HAHUS B (DOPMUPOBAHUM UHTEpPECA K
onpenenéHHol o00JacT MPO(PECCHOHATBHON JEATEIbHOCTH, CBS3aHHOM C
Ouosnorue, wWiaM K BbIOOPY Yy4eOHOTrO 3aBelEHUs JUId MPOJOJIKEHUS
OMOJIOTUYECKOTr0 00pa30BaHMUS.

JlocTkeHne uenu u3ydeHuss ydyeOHoro mnpeamera «buonorus» Ha
yIIyOJIEHHOM ypOBHE 00€CTIEUMBAETCS PELIEHUEM CIEIYIOUIUX 3a]a4:

OCBOEHME OOYyYalOlUMUCS CHCTEMbl OMOJIOTMYECKUX 3HaHUM: 00
OCHOBHBIX OHOJIOTUYECKUX TEOpHUSAX, KOHIENIMSIX, THUIOTe3aX, 3aKOHAX,
3aKOHOMEPHOCTSX M TpaBujaX, COCTABISIOIIUX COBPEMEHHYIO €CTECTBEHHO-
HAay4YHYI0 KapTUHY MHpa; O CTPOCHHHM, MHOrooOpa3ud U OCOOEHHOCTSAX
OMOJIOTHYECKUX CHCTeM (KJIETKA, OpraHu3M, IOy, BHI, OHMOTeOIeHO3,
Oouocdepa); O BBIJAIOMMXCS OTKPBITUAX M COBPEMEHHBIX HCCIICIOBAHHSIX B
OHoJIoTNY;

O3HAaKOMJIEHUE OOYy4YaloIIMXCAd C METOJAaMU TO3HAHUS >KHUBOW MPHUPOIBI:
HCCJIEI0OBATEIbCKUMU  METOJAaMH  OHOJIOTUYECKUX HAyK (MOJIEKYJSIpHOM U
KJIETOYHOW OHMOJIOTUH, SMOPHUOJOTUM U OWOJIOTHH PAa3BUTHSA, TECHETUKU H
CEJIEKIIMM, OMOTEXHOJIOTMM W CHHTETUYECKOW OHOJOTHH, MaJIeOHTOJOTHUH,
AKOJIOTMH); METOJAMH  CaMOCTOSATEIBLHOTO TMPOBEACHUS OMOJOTUYECKUX
UCCJIeIOBaHU B JabopaTopud W B Tpupoae (HaOdoJeHUEe, H3MEpeHue,
AKCIIEPUMEHT, MOJICJIMPOBAHUE);

OBJIaJIcHHE OOYyYaIOLUIUMUCS YMEHHMSIMH: CaMOCTOSITEIbHO HaXOAMTbh,
aHAJIM3UPOBATh U HUCIIOJIb30BATh OMOJOTUYECKYI0 MH(OPMALIHIO; MOIb30BATHCS
OMOJIOTUYECKONW TEPMUHOJIOTHEN U CUMBOJIMKOW; YCTaHABIMBATH CBSI3b MEX]Y
pa3BUTHEM OHOJOTUM M COLHUATBHO-3KOHOMUYECKUMH U 3KOJIOTHYECKUMU
npobiieMaMy YeJI0BEYECTBA; OIICHUBATh MOCIEACTBHS CBOECHM AESATEIBHOCTU IO
OTHOIICHUIO K OKpY>Kalollel MPHUPOIHOI cpene, COOCTBEHHOMY 3/J0POBBIO U
3MI0POBBIO  OKPYXAIOIIWUX JIIOJICH; OOOCHOBBIBATH U  COONIOAATH MEPhI
npouIIaKTUKM UHPEKIMOHHBIX 3a00JI€BaHMM, MpaBUia MOBEICHUS B MPUPOJIE



u oOecrieyeHus  0€30MaCHOCTH  COOCTBEHHOW  KMU3HEACATEIBHOCTU B
YpEe3BbIYAWHBIX  CHUTyallMsIX MPUPOJAHOTO U  TEXHOTEHHOTO  XapakTepa;
XapaKTepHU30BaTh COBPEMEHHbBIC HAYUHbIE OTKPBITUS B 00J1aCTH OMOJIOTHUH;

pa3BUTHE Yy  OOYYalOlIMXCS  WHTEUIEKTYalbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM B MpOIECCEe 3HAKOMCTBA C BBIIAIOIIUMHUCS OTKPBITUSIMU U
COBPEMEHHBIMH HCCIICIOBAHUSIMA B OMOJIOTHH, PEIIAEMBbIMHU €10 MpOoOJIeMaMH,
METOJ10J10TUeH OHOJIOTUYECKOTO UCCJIeIOBaHNA, IIPOBEICHMUS
AKCIIEPUMEHTAJLHBIX  HCCIEAOBaHUM, pelieHuss OMOJIOTMYECKHX — 3ajad,
MOJIETTUPOBAHUS OMOJOTUYECKUX OOBEKTOB U MPOIIECCOB;

BOCMHUTAaHUE Y 00yUYarONIUXCsl [IEHHOCTHOTO OTHOIIEHUS K )KUBOUW MIPUPO/IE
B I1IEIOM M K OTHEIbHBIM €€ O0O0BEKTaM U SBJICHUSIM; (HOPMUPOBAHUE
AKOJIOTUYECKOM, TeHETUYECKOW IPaMOTHOCTH, OOIIEH KyJIbTYphl MOBEACHUS B
IPUPO/IC; UHTETPALIMY €CTECTBEHHO-HAYYHBIX 3HAHUI;

npuoopeTeHue OOyYaromMUMHUCA KOMIETEHTHOCTH B  palMOHAJIbHOM
MIPUPOJIOTIOIB30BaHUHU (COOJIOICHUE MPABUI TMOBEACHUS B MPUPOJIE, OXPaHBI
BHUJIOB, JKOCHCTEM, OuOc]ephl), COXpaHEHHH COOCTBEHHOTO 370pOBBS U
3lI0POBbSl  OKpYXKAOIMX  Jioaed  (coOmrogeHuss Mep  NpodUIAKTUKU
3a0oneBanuii,  obOecrmeyeHne  OE30MACHOCTH  JKM3HEACATEIBHOCTH B
YpE3BBbIUYAMHBIX CUTYALUSIX TPUPOTHOTO U TEXHOTEHHOT'O XapaKkTepa) Ha OCHOBE
WCTIOJIb30BaHUs OMOJIOTUYECKUX 3HAHUN U YMEHUH B MMOBCEIHEBHOMN KU3HU;

CO3JJaHUE  YCJIOBHM JJIS OCO3HAaHHOTO  BbIOOpa  OOYYaIOIIMMUCS
VHIUBUIYaJTbHON oOpa3zoBaTeIbHON TPACKTOPUH, CITIOCOOCTBYIOIICH
MOCJIEYIOIIEeMY MPOPECCHOHAIIBHOMY CaMOOIPENEIEHNI0, B COOTBETCTBUU C
WHJIUBUAYAJIbHBIMU UHTEPECAMU U MOTPEOHOCTSIMU PETHOHA.

OOmiee 4YMWCIO 4YacoB, OTBEJAEHHBIX Ha M3y4YeHHUE OHOJOTMU Ha
yriyOJICHHOM YPOBHE cpeaHero ooIero oopasoanus, cocrapiseT 204 yJaca: B
10 xnmacce — 102 yvaca (3 yaca B Henenmo), B 11 kmacce — 102 yvaca (3 yaca B
HEJIENIO).

OT60p opraHu3alMOHHBIX (HOPM, METOJIOB U CPEACTB OOyUYEHHUS OMOJIOTHHU
OCYILIECTBIISIETCA ¢ YUE€TOM CIelM(UKHU €T0 COJICp)KaHUsI U HaMpPaBJICHHOCTH Ha
MPOJIOJDKEHNE OMOJIOTMYECKOTO O0pa30BaHUS B OpPraHU3ALUSIX CPEIHETO
MPOQ)eCCUOHAILHOTO U BBICIIETO 00pa30BaHUS.

OO0s3aTenbHBIM  yCIIOBUEM IPU OOy4YEeHMHM OWOJIOTMM Ha YIIIyOJIEHHOM
YpOBHE SIBJIAETCS MPOBEACHUE JTa0OPAaTOPHBIX M MpaKTHUECKUX padot. Takke
ydqacThe  OOyd4aromuxcsi B BBIMOJHEHWHM  MPOCKTHBIX W y4eOHO-
MCCTIEIOBATENbCKUX PAa0OT, TEMaTHKa KOTOPBIX OMPESISACTCS YYUTEIeM Ha
OCHOBE HUMEIOIIUXCS MaTepUaIbHO-TEXHUYECKUX PECYpCOB M  MECTHBIX
IPUPOAHBIX YCIIOBUH.



COILEPKXAHUE OBYUYEHUSA

10 KJTACC

Copnepxanue mporpaMMbl, BBIICIICHHOE KYPCU8OM, HE BXOJIUT B IPOBEPKY
rocyjapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas Ouojorus — KOMIUIEKCHass Hayka. Kparkas wucropus
pa3ButTusi Ouosioruu. buonornueckue HaykKu U U3y4aeMble UMU TPOOJIEMBI.
OyHIaMEHTAIbHBIE, TMPUKIAIHBIE W TOUCKOBBIE HAYYHBIC HCCIICIOBAaHUS B
OMOJIOTHUH.

3HaueHue Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
Hay4yHOU KapTuHbl mupa. IIpodeccun, cBsizanHble ¢ Ouonorued. 3HayeHUe
OMOJIOTUU B TPAKTHUUYECKOM JEATCIbHOCTH YEJIOBEKAa: MEIUIIMHE, CEIhCKOM
XO3SIMCTBE, TPOMBIIUIEHHOCTH, OXPAaHE MPUPO/IBL.

JemoHcTpanuu

[Toptpersi: Apucrotens, Teodpact, K. Jlunneir, XK. b. Jlamapk, Y.
Hapsun, Y. I'apsen, I'. Menaens, B. U. Bepunanckuir, . II. IlaBnos, U. U.
MeunukoB, H. W. Basunos, H. B. Tumodees-Pecosckuit, Ixx. Yorcon, O.
Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3b OMOJOTUU C APYrUMHU Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl M UX U3YyYCHHUE

JXuBble cucTeMbl Kak HpeaMer u3ydeHusi Ouosoruu. CBOWCTBA KUBBIX
CHUCTEM: E€IUHCTBO XUMHYECKOTO COCTaBa, IHUCKPETHOCTb M LEJIOCTHOCTb,
CJI0KHOCTh U YHOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpTraHU3aLHs,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, K3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHHM OpraHu3allii >KUBBIX CHUCTEM: MOJIEKYJSPHBIM, KIETOYHBIMU,
TKAHEBbIM,  OPraHU3MEHHBIM,  MONYIALUOHHO-BUAOBOM,  SKOCHUCTEMHBIN
(6uoreoneHoTnueckuit), omochepHpiid. IIpomeccsl, MpPOUCXOANINE B >KHBBIX
cuctemax. OCHOBHbBIC TPU3HAKHU KUBOTO. JKU3Hb Kak (hopma CyIecTBOBAHHMS
marepuu. Hayku, wu3yyamone >XKUBbIE CHUCTEMbl Ha pPa3HbIX YPOBHIX
OpraHu3alvu.

N3yuenue xuBbIX cucteM. MeTo bl Ouonornueckoil Hayku. HaGmonenue,
W3MEpPEHUE, DOKCIIEPUMEHT, CHUCTeMarth3anus, wmeraaHanu3. llonarue o
3aBUCUMOW M HE3aBUCMMOW IepemeHHoU. [lmanupoBaHue jsKcnepuMeHTa.
ITocranoBka u npoBepka runote3. Hynesas runoresa. [lonsitue BeIOOpKU U €€
J0CTOBEpHOCTh. Pa3Opoc B Ouosiornueckux AaHHbIX. OIeHKa TOCTOBEPHOCTH



IIOJIYYEHHBIX Pe3yJIbTaTOB. [IpUYMHBI HCKaXEHUsI PE3YIBTATOB SKCIIEPUMEHTA.
IToHATHE CTATUCTUYECKOTO TECTA.

JdeMoHCcTpanuu

Tabmuubr 1 cxembl: «OCHOBHBIE TMPHU3HAKU >KU3HW», «buonormyeckue
cucteMbl», «CBOMCTBAa XMBOM Marepun», «YPOBHU OpraHU3alUdHd KUBOU
npupoasy, «CTpoeHHe KUBOTHOW KIETKW», «TkaHW KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOTO opranusmay, «buoreonenosy, «buocdepay, «MeTo bl
U3YUYEHHUSI )KUBON TIPUPOIBD».

O6opynoBanue: jabopaTopHoe  00OpyIOBaHHWE MJIsi  MPOBEICHUS
HaOII0ACHUI, U3MEPEHU, SKCIEPUMEHTOB.

IIpakTnyeckass padora «JVicronp30BaHME pPa3IUYHBIX METOJOB IIpU
U3YYEHUHU KUBBIX CUCTEM.

Tema 3. buoJsiorust KJIeTKu

Knerka — cTpykTypHO-(pyHKIIMOHaNbHAs e€auHULA >kuBoro. Hcropus
OoTKpbITUsA KieTku. Pabotel P. T'yka, A. JleBenryka. Kierounas teopus (T.
[IBann, M. Ilneiinen, P. BupxoB). OCHOBHBIE NOJIO)KEHHUSI COBPEMEHHOM
KJIETOYHOU TEOPHHU.

MeToapl  MONEKYJISIpHOM UM KIETOYHOW OHOJIOTMH: MHKPOCKOIIHUSA,
xpoMmarorpadusi, 37eKTpoPope3, METOJ MEUEHBIX aTOMOB, TU(ddepeHInaIbHoe
LHEHTpU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue puxcuposanHvlx
K1emok.  DIEKTpOHHas  MHUKpockonus. KongokanvHas — MUKpockonus.
Bumanvhoe (npusicusnennoe) uzyuenue Kiemox.

JdemoHcTpanumn

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

Tabmuubr u  cxembl: «CBETOBOM  MHUKPOCKOI»,  «DJIEKTPOHHBIM
MHUKPOCKOI», «VIcTOpHs pa3BUTHS METOAOB MUKPOCKOIIUIY.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MUKPONPENAPAThl PACTUTEIbHbIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

IIpakTnueckasi padora «M3ydeHue METOIOB KIJIETOYHON OHOJIOTUU
(xpomatorpadusi, snekrpodopes, muddepennuansHoe IEHTPUPYTUPOBAHHE,
[IIIP)».

Tema 4. Xumuueckasi OpraHu3anus KJICTKH

XUMHYECKAMN COCTAaB KIETKH. Makpo-, MUKPO- U YIbTPAMHUKPOIJIEMEHTHI.
Bona n e€ ponb Kak pacTBOPUTENS, PEAreHTa, y4acTue B CTPYKTYPHUPOBAHHUU
KJIETKHU, TEIUIOpErysiiuu. MuHepaibHble BEIIECTBA KIETKH, UX OUOIOTHYECKast
poJb. POJIb KATHOHOB M AaHHOHOB B KJIETKE.



Oprannueckre BeLIECTBA KJIETKU. buosornueckue mnonuMmepsl. benkw.
AMHHOKHCIIOTHBI  cocTaB OenkoB. CTPYKTypsl OCJIKOBOM  MOJICKYJIBIL.
[lepBuunasi cTpykTypa Oeiika, TENTUAHAs CBS3b. BTopuuHas, TpeTUYHA,
yeTBEepTUYHAsT CTPYKTypbl. JleHaTypanus. CsoiictBa 6enkoB. Knaccuduxarms
oenkoB. buonornueckue dhyHkun 6enKoB. [lpuoHul.

Yrnesoapl.  MoHOcCaxapuabl,  AUCaxapuabl,  OJHMrocaxapuabl U
noymcaxapuabl. OOmUA TIaH CTpOoeHUs U (PUBMKO-XMMHUYECKHE CBOMCTBA
yraeBoAoB. buonornueckue GyHKIUN yTIEBOAOB.

Jluuael.  TmapodunbsHO-THIpOdOOHBIE  cBoMicTBa.  Kiaccudukarus
munuaoB. Tpurmuuepuasl, Gochomunuasl, BOCKH, cTepouabl. buonornueckue
¢yskuun munuaoB. OO0mKe cBOKWCTBA OMOJIOTMYECKUMX MEMOpaH — TEKYyYecCTb,
CIOCOOHOCTB K CaMO3aMbIKaHHUIO, OJYTIPOHUIIAEMOCTb.

Hyxknennoseie kucnotsl. JJHK u PHK. CtpoeHne HyKI€MHOBBIX KHUCIOT.
Hyxneorunpl. [Ipunnun kommiementapuoctu. [Ipasuno Yapradda. Ctpykrypa
JHK — nBoiiHas cnupaib. MecTOHaxoxIeHue M Ouoyiorndeckue (QpyHKIUU
JAHK. Buner PHK. @ynkuun PHK B knerke.

Crpoenue monekynsl AT®. Makpospruueckue cBsa3u B MoJiekyie ATO.
buonornuyeckue ynkiuu AT®. BoccTaHOBICHHBIEC TEPEHOCUUKH, UX QYHKIIUN
B KJeTke. /[pyeue uyxneosuompugpocgpamor (HT®D). CexBenupoBanue JIHK.
Memoouvl cenomuxu, mpancKpunmomuKu, npomeoMuKHu.

CrpyktypHas  Ouonorusi:  OMoXxuMuueckue W Omodusnyeckue
UCCIIEJIOBAaHUSI COCTaBa U TMPOCTPAHCTBEHHOW CTPYKTYpbl OHMOMOJIEKYJI.
Mooenupoeanue cmpykmypol u @YHKYuii OUOMONEKY U UX KOMNJEKCOS.
Komnviomepuoui  ousauvin  u opeanuveckuil cunme3 OUOMONEKYL U UX
HEenpupoOHbIX AHATIO208.

JdemoHcTpanumn

[Toptpersr: JI. Ilomuur, x. Yorcon, ®. Kpuk, M. VYwikunc, P.
®pauknun, ©. Caurep, C. [Ipy3unep.

Junarpammel:  «PacnipenesieHue XUMHYECKUX DJJEMEHTOB B HEXKHUBOMU
npupope», «PacnpeneneHue XUMHUUECKUX 3JIEMEHTOB B )KMBOM MPUPOJIE».

Tabmuubr u cxemsl: «llepuoguyeckas TadaMIIa XUMHUYECKUX SJIEMEHTOBY,
«CTpoeHne MoJIeKyJbl BOJIbI», «BemiecTBa B cocTaBe opraHu3MoBy, «CTpoeHue
MOJIeKYJbl Oenka», «CTpyKTyphl OeIKOBOW MOJEKYJb», «CTpOeHHUE MOJIEKYJ
yraeBoaoBy, «CTpoeHue MOJeKysl JunuaoB», «HyKiIeMHOBBIE KHUCIOTBI,
«Ctpoenne MoseKysl ATO».

O6opynoBanne: XUMHAYECKAsl TOCYAa U 000PYI0BaHUE.

JlabopaTtopnass paGora «OOHapyxeHHe O€JIKOB C  MOMOIIBIO
KAUE€CTBEHHBIX PEAKLINI».



JlabopaTopnass pabGora «lcciegoBaHne  HYKJIEMHOBBIX  KHCIOT,
BBIJICJICHHBIX U3 KJIETOK PA3JIUYHBIX OPTaHU3MOBY.

Tema 5. CTpoenne u QyHKIUM KJICTKH

Tumel KIETOK: »yKapuoTHYEeCKass W Mpokapuothyeckas. CTpPyKTypHO-
(GyHKIIMOHATIBHBIE 00pPa30BaHUS KIIETKH.

CrpoeHue mpokapuoTH4eCKOW KieTkH. KilerouHas cTeHka OakTepuil u
apxeii.  OcOOEHHOCTH  CTpPOEHUS  TeTepoTpodHONM U aBTOTPOGHOI
MPOKAPUOTUYECKUX KIETOK. MeCTO U poiib MPOKApHUOT B OMOIIEHO3aX.

Ctpoenne ¥ (QPYHKIIMOHMPOBAHHE  DYKAPUOTHYECKOM  KIIETKH.
[Inazmatnueckas memOpana (masmanemma). CTpykTypa IUIa3MaTHYeCKOR
MeMOpaHbl. TpaHCHOPT BEIIECTB 4epe3 IUIa3MaTHYECKYyl0 MeMOpaHy:
naccuBHbIN (nuddy3us, obneruénnas auddysus), aKTUBHBIA (MEPBUYHBIN U
BTOPUYHBIA aKTUBHBIN TpaHcnopT). [lomynponunaemocts memOpanbsl. Pabora
HaTPUI-KaJIMEeBOr0 Hacoca. DHAOUUTO3: MUHOIMUTO3, (ParouurTo3. DK30IUTO3.
Knerounass crenka. CTpykTypa M (QYHKUMH KIETOYHOW CTEHKHM PACTEHUH,

rpuOOB.
Huronnasma. I{urozonb. LluTockener. JIBMKEHME  IIUTOILIA3MBL.
Opranouipl KJIETKH. OnnomeMOpaHHbIE OpPTraHOUJIbI KJIETKU:

supomiazmarudeckas cetb (J1IC), anmapat ['obaku, TM30COMBI, UX CTPOCHHE
n (pyHkmu. B3auMocBs3b OTHOMEMOpaHHBIX OPraHOMAOB KieTKu. CTpoeHue
TPaHYJSIPHOTO peTuKyiayma. Mexanuzm Hanpaenenus 6enkos ¢ IIIC. Cunte3
pacTBOpUMBIX OeskoB. CHHTE3 KJIETOUYHBIX MeMOpaH. [ nagkuii (arpaHysipHbIii)
SHJOIUIa3MaTHUeCKuil peTukynyMm. CekperopHasi GpyHKIus anmnapata [ oibIKu.
Moouguxayus 6enkos 6 annapame I onvoxcu. Copmuposra b6enxos 6 annapame
Tonvoorcu. TpaHCOPT BELIECTB B KiETKE. Bakyosln pacTUTENbHBIX KIETOK.
Knerounsriit cok. Typrop.

[TomyaBTOHOMHBIE ~ OPraHOWIBI  KJICTKW: MHTOXOHJIPUHM, TUIACTHUIBI.
Ilpoucxoorcoenue  mumoxonwoputi  u  naacmuod.  Cumbuocenez  (K.C.
Mepeorckosckui, JI. Mapeynuc). CtpoeHue u (GYHKIIMM MUTOXOHIPUNA U
miactu. [lepBuyHbIe, BTOPUYHBIC U CIIOYKHBIC TUTACTU/IBI (POTOCHHTE3UPYIOITUX
3YKApUOT. XJIOPOILIACTHI, XPOMOILUIACTHI, JICNKOIUIACTHI BBICHINX PACTCHUM.

HememOpannbie  opranowabl  kietku  CtpoeHne W (QYyHKIUU
HEMEMOpaHHBIX  OPTaHOMAOB  KIETKU. Pubocombl.  [Ipomedsxcymounvie
Gunamenmor. MukpoduiiaMeHTbl. AKmuHogvle Mukpoguiamenmuol. MpIIIICUHBIC
KIETKU. AKMUHOBbIEe KOMNOHEHMbl HeMblUEYHbIX KlemoK. MUKpOTpyOOUKH.
Knerounsii 1entp. CTpoeHWE U JBIKEHHE IKIYTUKOB W PECHUYCK.
Muxkpotpybouku uuroruia3mel. lLleHTpuons. benku, accoyuupoeanmvie ¢
Mukpoguramenmamu u Mukpompyboouxkamu. Momophwie 6enxu.



Snpo. Obonouka siapa, XpOMaTHH, KaprUOILIa3Ma, SIIPBIIIKUA, UX CTPOCHHE
u ¢yHKuH. SnepHsiit 6emKoBbIii MaTpukc. [IpocTpaHCTBEHHOE pacmoioKeHNe
XpoMOCOM B HUHTepha3HOM sipe. Jyxpomamun u 2emepoxpomamut. benxu
XpOMaTUHA — TUCTOHBI. /[unHamuka s0epHou 00070uYKu 8 mumosze. SoepHvili
MPAHCHOPM.

Kierounsle BkmroueHus. CpaBHUTENbHAs XapaKTEPUCTUKA  KIETOK
IYKapHuoOT (PacTUTEIBHOM, )KUBOTHOM, TPUOHOI).

JdeMoHCcTpanuu

[Toptpetsi: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuupl n cxembl: «CTpOEHUE PYKApUOTHUECKOW KIETKn», «CTpoeHue
KUBOTHOW  KIETKW», «CTpoeHue pacTUTENbHOM KIETKW», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPHUOTUUECKON KIIETKI.

ObopynoBaHHe: CBETOBOW MHUKPOCKOI, MUKPOIPENapaThl pacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKPONPENapaThl OaKTepUaIbHbIX KIETOK.

JlabopaTopHass padora «l3ydyeHHe CTpPOEHUS KIETOK PpPa3IMYHbIX
OpraHU3MOB).

IIpakTuyeckas padora «l3yueHue CBOMCTB KJIECTOUHON MEMOPAHBD».

JladoparopHasi padora «/ccienoBaHue Imia3Moiau3a U JIeria3Moian3a B
PACTUTENBHBIX KIETKAX.

IIpakTnueckass padora «/3yueHne JBWKEHHS UHUTOILUIA3MbI B
PACTUTEIIbHBIX KIIETKAX).

Tema 6. O0OMeH BelIeCcTB M NMPeBpPallleHUe JHEPTUH B KJIETKe

AccuMHUIIALIMSL U TUCCUMIUIAIMS — JIBE CTOPOHBI MeTa0oym3Mma. THIIbI
oOMeHa BelIecTB: aBTOTPO(MHBIA U reTepoTpodHbIi. YyacThe Kuciaopoaa B
OOMEHHBIX Mpolieccax. DHEPreTHYecKoe o0ecreueHre KIIETKH: MpeBpallieHue
AT® B o00meHHBIX mporeccax. {DOEpMEHTATHBHBIM XapakKTep peakIui
KJIeTOYHOro MeTtabonu3ma. DepMeHThI, UX CTPOCHHE, CBOWCTBA M MEXaHHU3M
nevctBuda. Kodepmentel. OTinuusg  (EepMEHTOB OT  HEOPTaHUUYECKHX
KaTanu3aTopoB. beaKu-akTUBATOPbl U OCNKU-UHTMOUTOpPHI. 3aBUCUMOCTH
CKOPOCTU (DEPMEHTATUBHBIX PEAKIMI OT Pa3IN4HbIX (PAKTOPOB.

IlepBrUYHBI CUHTE3 OpPraHUYECKUX BEIIECTB B KIEeTKe. DOTOCUHTES.
Anoxcueennvili u okcuceHuwlli pomocunme3 y oaxmepuil. Ceemocobuparoujue
nuUSMeHmvl U NUSMEHMbl pPeaKyuoHHo2o yewmpa. Poib XJIOPOIUIaCTOB B
npouecce porocunTeza. CBetoBast 1 TeMHOBas ¢a3bl. Pomoovixanue, Cs., Cs- u
CAM-munwvt  ¢pomocunmesa. IlpomyktuBHOCTh  (oTocuHTe3a. Brusuwue
pa3nuuHbIX (PaKTOPOB HA CKOPOCTH (poTOCHHTE3a. 3HaUeHHe (DOTOCUHTE3A.



XEeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIHPYIONUE OAKTEPHH, KEIIe300aKTepHH, CEpOOAKTEPHH, BOJTOPOIHBIC
OakTepuu. 3HaYCHHE XEMOCHUHTE3A.

AnarpobHbIe opraHu3Mbl. Buapl Oposkenus. [IpogykTel OposkeHUsS U MX
UCTIOJIb30BAHUE YEJIOBEKOM. AHa’pOOHBIE MHKpPOOPTAaHH3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAUTEH OOJIC3HEH.

AspoOHBIe OpraHU3MBbl. Jrarbl AHEPTEeTUYECKOTO oOMeHa.
[logroToBuTenbHbId  dTan. [nMKONIM3 — OECKUCIOPOIHOE paCIIEIIICHUE
TJTFOKO3BI.

buonornueckoe OKUCIEHUE, WU KIETOYHOE JAbIXaHUE. POk MUTOXOHAPUI
B mpoleccax OHOJOTMYECKOro  OKucieHusa. [lukiuueckue  peakiuu.
OxucnurensHoe GdochopusiupoBaHue. OHepeus MeMOPaHHO20 2epaodueHma
npomonos. Cunumes AT®.: paboma npomonnoti ATD-cunmaswi. IlperumyniecTBa
a’poOHOro myTH oOOMEeHa BELIECTB IMepea  aHa3pOOHBIM. DPPEKTHBHOCTD
SHEPreTUYECKOro 0OMeHa.

JlemoHCcTpauun

[Moptpetst: Jx. [Tpuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenwrapar, I1. Murtuen, I'. A. 3aBap3uH.

Tabmuiet u cxeMbl:  «DOTOCUHTE3», «DHEPTeTHUECKUA OOMEHY,
«buocunres 6enka», «CtpoeHue GepMeHTa», « XEMOCUHTE3Y.

O6opynoBanue: CBETOBOM MHUKPOCKOII, o0opynoBaHue JUIS
MPUTOTOBJICHHS TIOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnass padora «l3yueHHe KaTaIUTUYECKOW aKTUBHOCTH
dbepMeHTOB (Ha MpUMeEpe aMuiIa3bl WU KaTajla3bl)y.

JlaGopaTtopnasi pa6ora «l3yueHue (QepMEeHTATUBHOTO pacHICIIICHUS
NEPOKCHJIa BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlaboparopnasi pabora «CpaBHeHHEe mpoleccoB (OTOCHHTE3a U
XEMOCHHTE3a).

JlaGopaTopHasi padora «CpaBHEeHHE MPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacaeacrBennasi uHGopManus U peajin3anus eé B KIeTKe

Peakuun wmatpuuHoro cuHte3a. lIpyUHIUI ~KOMIUIEMEHTApHOCTH B
peakMsIX MaTPUYHOTO CHUHTE3a. Peanmsarius HaAcCIeACTBEHHOW WH(OpMAIUU.
I'eneTnueckuit ko, ero cBorcrBa. Tpanckpunuus — MatpuuHbliil cuate3 PHK.
[IpyHIMOBI  TPAHCKPUIIMU:  KOMILJIEMEHTAPHOCTh, aHTUIAPAIJICIBHOCTD,
acuMMeTpudHOCThb. Co3pegsanue mampuunsvix PHK 6 sykapuomuueckoti Kiemxe.
Hexooupyrowue PHK.



Tpancmauus u e€ stanel. Yyactue tpaHcnoptHbix PHK B OmocunTese
Oenka. YcnoBusi OwmocuHTe3a Oenka. KoawmpoBanue aMuHOKHCTOT. Ponb
prubocom B OmocuHTE3€e OerKa.

Cogpemennvie npeocmasierus o cmpoenuu eeHos. Opranuzanus reHoma y
IIPOKApHOT U 3YKAapUOT. Perynsuus akTHBHOCTH F€HOB y MPOKapuoT. ['unoresa
onepona (®@. XKako0, XK. Mano). Mozrexynaprvie mexanusmvl IKCNpeccuu 2eH08
y oykapuom. Ponb xpomamuna 6 pezynrayuu pabomel 2enog. Perymnsuus
O0OMEHHBIX MPOIECCOB B KieTke. KileTouHblit romeocTas.

Bupycel — HekieTouHble (QOpPMBI JKU3HU M OOJIMTAaTHBIE Iapa3uTHI.
CtpoeHue TpPOCTBIX M CIOXHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kuznennwtit yukn J[HK-cooepocawux supycos, PHK-codepoicawux eupycos,
baxmepuogacos. Obpammuas mpaHcKpunyus, pedepmasa, UHmezpasd.

Bupycubie 3aboneBaHus 4YelnoBeKa, JKUBOTHBIX, pacteHuit. CIIN/,
COVID-19, connansHbie 1 MEAUIIMHCKHIE MTPOOIEMBI.

Buoungopmamuxa: unmeepayus u ananuz borvuux maccusos («bigdatay)
CMPYKMYPHLIX Ouonio2udeckux oanHvlx. Hanomexuonoeuu 6 oOuonocuu u
meouyure.  Ilpoepammupyemvie yukyuu 6enrkos. Cnocobvl OdocmasKu
JleKapcms.

JlemoHcTpanumn

[Toptpetsr: H. K. Konbuos, /. . IBaHOBCKUI.

Tabmuiel M cxeMbl: «buocuHTe3 Oenka», «l['eHeTHUeCKUii KOI»,
«Bupycoy», «baktepuodarmn.

IIpakTnueckas padora «Co3nanue MOAEIA BUPYCA.

Tema 8. 7Ku3HeHHbIN HUKJ KJICTKHU

Knerounslii 1uki, ero mepuoabl W perymsius. Mutepdaza u MHTO3.
Oco0eHHOCTH TpOLIECCOB, MpoTeKaromux B uHTepdasze. IloaroroBka kieTku kK
nenenuto. IIpecuHrernueckuit  (MOCTMUTOTUYECKUM), CHUHTETHYECKUUA H
MOCTCUHTETUUECKUHN (TPEMUTOTUUYECKUI) EPUOIbI HHTEP(DA3BI.

Marpuunbii cunare3 JJHK — pennmukanus. [Hpunouns! permukanun JJHK:
KOMILJIEMEHTApPHOCTh, TMOJYKOHCEPBATUBHBIN CHUHTE3, AHTUIAPAIEIBbHOCTD.
Mexanusm perukaiuu JJHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl U

TeaoMepasza. XPOMOCOMHBIH Ha0Op KIETKM — KapHOTHIL. JIAITOMIHBIN U
raruiougHbeli  Habopel xpoMocoM. ['oMonoruunble XpomocoMbl. [losoBbie
XPOMOCOMBI.

Henenne knetkn — MuTO3. CTaguu MHUTO3a M NPOUCXOIAIIME B HUX
npouecchl. Tunbl MuTo3a. KaprokuHes u HUTOKUHE3. bruonornyeckoe 3Ha4eHUE
MHTO34.



Perynsamusa MmutoTnyeckoro nukna kiaetku. [Iporpammupyemast kiierounas
ruoesb — arnomnTo3.

Krnerounoe siapo, XxpoMocombl, PyHKIIMOHAIIbHASI TeHOMUKA. Mexanuzmul
npoaugepayuu, ouppepenyuposxku, cmapenus u euderu xiemox. «lL{ugposas
K1emKkay» — ououHgopmamuyeckue mooenu QyHKYuoOHUpoBaHUs KIemkKu.

JemoHCcTpauumn

Tabnuubl 1 cxeMbl: «KU3HEHHBIM LUK KIETKW», «Muto3y», «CtpoeHue
xpomocomy, «Pemmkanus JJHK.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKporpenaparbl: «MuHto3 B
KJIETKaxX KOPEIIKa JIyKa».

JlabopaTropnass  pabdora  «/3yueHnme XpomMOCOM Ha  TOTOBBIX
MUKPOIIPENapaTaxy.

Jlabopatopnasi padora «HaOmiomenue mmuTO3a B KIETKAX KOHYMKA
KOpEIIKa JIyKa (Ha TOTOBBIX MUKpPOIIpenaparax)».

Tema 9. CTpoenue u GpyHKIMHM OPraHM3MOB

buonornueckoe pazHooOpasue OpPraHu3MOB. OJTHOKJIETOYHBIE,
KOJIOHHQJIbHBIE, MHOTOKJIETOUYHBIE OPTraHU3MBI.

OCOOEHHOCTH  CTpOEHUS UM  JKUZHEACSITENBHOCTH  OJIHOKJIETOYHBIX
opraHu3MoB. bakTepun, apxeu, OIHOKJIETOYHBbIE TPUOBI, OJHOKJIETOYHBIE
BOJOPOCIH, APYTUE NPOTUCTHI. KOJIOHMAaNbHbIE OPTaHU3MBI.

B3auMocBs3p yacTeld MHOTOKJIETOYHOTO OpraHu3ma. TKaHu, OpraHbl U
cucteMbl opranoB. Opranu3M Kak eIMHoe 1enoe. ['omeocras.

Tkanu pacrenmit. Tumel pacTUTENBbHBIX TKaHEW: o0Opa3oBaTeNbHas,
MOKPOBHAs, MPOBOJsIIAs, OCHOBHAsI, MeXaHuyeckas. OCOOEHHOCTH CTPOEHUS,
(GyHKUMN 1 pacOIOKEHUs TKaHEH B opraHax pacTeHUM.

TKaHU KUBOTHBIX U YEJIOBEKA. THIIBI )KUBOTHBIX TKAHEH: SIUTEINAIbHAS,
COCIMHUTENbHAS, MbIlIeYHas, HepBHAsA. OCOOEHHOCTH CTpOeHUs, QYHKIUA U
pacnoJIOKEHUsI TKAHEW B OpraHax *KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble W T€HEpaTUBHBIE OpraHbl pacteHuil. OpraHbl u
CHUCTEMBI OPraHOB J>KMBOTHBIX M 4eyioBeKa. DYHKIIMU OpPraHOB U CHUCTEM
OpPTaHOB.

Omnopa Tena opranu3mMoB. Kapkac pacrenuii. Ckenerbl 0OTHOKJIETOUHBIX U
MHOTOKJICTOUYHBIX WUBOTHBIX. HapyHblii 1 BHYTpeHHUU ckeneT. CTpoeHue u
THUIIBI COCIMHEHUS KOCTEH.

JIBukeHne OpraHu3MoB. JIBH)KEHHME OJHOKJIETOYHBIX OPraHU3MOB:
amMEOouaHOE, )KTyTUKOBOE, pECHUYHOE. [|BMKEHNE MHOTOKJIETOYHBIX PaCTEHUM:
TPONU3MBI M HACTUHU. JIBH)KEHME MHOTOKJIETOYHBIX >XMBOTHBIX M YEJIOBEKA:
MblleyHas cucreMa. Pedrnekc. CkeneTHble MBI U UX padoTa.



IIntanue opranusmoB. Ilormomenue BOABI, YIVIEKHCIOrO Traza H
MHHEPAIBHBIX BELIECTB pacTeHUAMU. [Iutanme KUMBOTHBIX. BHyTpHIionoctHoe
U BHYTPHUKJIETOYHOE TuileBapeHue. [IuTaHue MNO3BOHOYHBIX KHUBOTHBIX.
Otnensl  OUIIEBAPUTENBHOrO  TpakTa.  [lWiieBapuTENbHBIE  KEJE3BI.
[InmeBapuTenbHas CUCTEMA YEII0BEKA.

Jlpixanne opranu3moB. Jlpixanue pacteHunil. JlpIXaHue IKHBOTHBIX.
Huddysus razoB uepes NoBepXHOCTh KieTkU. KoxHoe apixanue. JlpixatenbHas
noBepxHOoCcTh. JKabepHoe u Jn€royHoe abixaHue. JIpIXaHWe MMO3BOHOYHBIX
JKUBOTHBIX M YEJOBEKA. OBOJIOLIMOHHOE YCIOXKHEHHE CTPOCHUS JIETKUX
II03BOHOYHBIX JKMBOTHBIX. JlpIXaTenpHas CHCTEMa 4YeJIOBeKa. MexaHuzm
BEHTWISILMNA JIETKUX Yy NTUL M MIEKONUTAKOMMUX. Perynsuus apIxaHus.
JlbIxaTenbHble 0ObEMBI.

TpaHcropT BEWIECTB Yy OPraHUu3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTEHUM.
TpaHncnopT BemIECTB y KUBOTHBIX. KpOBEHOCHas cucremMa M €€ OpraHbl.
KpoBeHnocHass cucTteMa TIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl U KpoBb. Kpyru KpoBooOpamieHusi. DBOJIOLHOHHBIE
YCIIO)KHEHUSI CTPOCHUS KPOBEHOCHOM CHCTEMBI II03BOHOYHBIX JKUBOTHBIX.
Pabora cepaua u e€ perynsuus.

Brigenenne y opranusmoB. Beinenenue y pactenuil. Beigenenwe y
KUBOTHBIX. CokparurenbHble Bakyosid. Opranbl BeiaenieHus. Ouibrpanus,
cekpelust M OOpaTHOE BCAChIBAHME KaK MEXaHHU3Mbl pabOThl OpraHoB
BbliesIeHHA. CBsA3b MOJOCTH Tela C KPOBEHOCHOW U  BBLACIUTEIbHOU
cucreMamu. BplieneHue y IO3BOHOYHBIX JKMBOTHBIX M 4esnoBeka. [loukw.
Crpoenue u pyHKmoHrupoBanue Heppona. OOpa3oBaHHEe MOYH Y YEIOBEKA.

3amuTa y OpraHuM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3mMoB. Cropsl
OakTepuil W LMCTHl NPOCTEHIUX. 3alMTa Yy MHOTOKJIETOUYHBIX PACTECHHUH.
Kyrukyna. CpeacrBa nacCUBHOM M XUMUYECKOM 3a1UThl. DUTOHIUABIL.

3ammra y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M HMX IPOU3BOIHBIE.
3ammTa opranusma ot OosesHeil. UMmyHHas cucrema yenoBeka. KiieTouHblit u
rYMOpPaJIbHBIA UMMYHUTET. BpOoKIE€HHBIN U TIPUOOPETEHHBIN crienupuuecKuit
UMMYHUTET. Teopus KIIOHaIbHO-ceNeKTUBHOro nMmyHurera (I1. Dpnux, ©. M.
bepuer, C. ToneraBa). BocnaiutenbHble OTBETHl OpraHu3MoB. Pouib
BPOKJIEHHOTO UMMYHHUTETA B Pa3BUTUN CUCTEMHBIX 3a00JI€BaHUN.

Pazgpaxxumocte u perymsanus y oOpraHu3moB. PazapaxumMocTs y
OIHOKJIETOYHBIX OpraHm3moB. Takcucel. PaszgpaxuMocTs W perynsauus y
pactenuid. PocToBbIEC BEIECTBA U X 3HAYCHHUE.

HepBHas cucrema u pedrexkropHas perynsuus y >KUBOTHBIX. HepBHas
cucteMa U €€ OTHENbl. OBOJIOUUMOHHOE YCIOKHEHUE CTPOCHHS HEPBHOM



CUCTEMBI y >KMBOTHBIX. OTHENBI TOJIOBHOIO MO3Ta MO3BOHOYHBIX >KMBOTHBIX.
Peduiexc u pedprektopHas ayra. besycioBHbIE U yCIIOBHBIE PEQIICKCHI.

I'ymopanbHas peryiasiuus ¥ SHAOKPUHHASI CUCTEMA )KUBOTHBIX M YEJIOBEKA.
Kene3pl SHOOKPUHHOW CUCTEMBI M HX TOPMOHBI. JIelicTBME TOPMOHOB.
B3aumocBs3p HEpBHOM M 3HIOKPUHHOM cucteM. | 'mnoramamo-runodusapHas
cucrema.

JdeMoHCcTpanuu

[Toptper: U. 11. [1aBinos.

Tabmuupbr u cxembl: «OIHOKIETOUYHBIE BOJIOPOCIN», «MHOTOKIETOYHBIC
BoJopocim», «bakrepum», «lIpocrenmmey, «Opranbl BETKOBBIX PACTECHUIN»,
«CuctemMbl OpraHoB MO3BOHOYHBIX JKUBOTHBIX», «BHYyTpEeHHEE CTpOCHHE
HaceKoMbIX», « Tkanu pacteHuit», «KopHeBbie cucteMbly, «CTpoeHue cTeOIs»,
«CTpoeHue JIMCTOBOM IJIACTUHKNY», « TKaHU KUBOTHBIX», «CKEJIET YeI0oBEKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «/lpixarenpHas
cucremMa», «HepBHas cucrema», «Koxka», «MpbllieuHas cucCTEMay,
«BblenurenpHas cucTemMay, « JHJIOKPUHHAS cucTemMay, «CTpOeHUE MBIIIIBDY,
«Ammynurer», «KumeynonosoctHele», «(Cxema THUTaHUS  PACTCHUIN»,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpO€HHE THUAPHI»,
«Crpoenue mnanapun», « BHyTpeHHEe CTpoeHHe J0XKAEBOro uepBs», «HepBHas
cuctemMa poid», «HepBHas cucrema ssarymku», «HepBHas —cucrema
npecMbikatromuxcs», «HepBHas cucrema nrTuny», «HepBHas cucrema
MIIeKOTTUTaromuX», «HepBHas cuctema uenoBeka», «Pediexcey.

ObopynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpEnapaThl OJHOKJIETOUYHBIX
OpraHU3MOB, MHKpOIIpEnaparbl TKAaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMH
HaCEKOMBIX, UTJIOKOXKHX, KMBBIE DK3EMILISIPhl KOMHATHBIX PACTCHU, repbapun
pacTeHHMil pa3HbIX OTIEIOB, BIIAXKHBIC MpENaparbl >KUBOTHBIX, CKEJIEThI
MMO3BOHOYHBIX, KOJUICKIIMU OECMO3BOHOYHBIX >KMBOTHBIX, CKEJIET YeJIOBEKa,
o0opyoBaHuE MJid JEMOHCTPALMM TOYBEHHOTO MW BO3JYIIHOTO MHUTAHUS
pacTeHM, pacllelUieHus] Kpaxmaja W OeJKOB MoJ| JAeHCTBUEM (HEPMEHTOB,
o0opyJoBaHuE nJisi JAEMOHCTPAllMU OIBITOB MO MW3MEPEHUI0 KU3HEHHOU
€MKOCTH JIETKMX, MEXaHW3Ma JbIXaTEIbHbIX JIBH)KEHUW, MOJEIH TOJIOBHOTO
MO3Ta Pa3JIMYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3ydyeHre TKaHEN paCTCHUI».

JlabopaTopHas padora «/3ydyeHne TKaHE KUBOTHBIX).

JlaGopaTopHas padora «/3yueHre opraHoB IBETKOBOT'O PACTCHHUS.

Tema 10. PazmHo:KeHHe ¥ pa3BUTHE OPraHU3MOB



@opMbI pa3MHOKEHHUSI OPraHU3MOB: Oecroioe (BKJIOYasi BEr€TaTUBHOE) U
nosoBoe. Buapl 0ecrosoro pasMHOXKEHHSA: IOYKOBAHHUE, CHOPYJISLUS,
dbparMeHTanus, KIOHUPOBAHUE.

[TonoBoe pa3zmHoxkenue. [lonoBeie KieTKH, ninu rametsl. Meio3. Ctaguu
Mmenosa. [loBenenune xpomocom B Mmenose. KpoccuHrosep. buonornueckuit
CMBICII MEHO03a U TTOJIOBOrO Ipouecca. Meo3 u €ero MeCTO B KU3HEHHOM ILIUKJIE
OpraHU3MOB.

[IpenzaponpimieBoe paszButue. ['ameroreHe3 y KuUBOTHBIX. [losoBbIe
xene3pl. OOpa3zoBaHME UM pa3BUTHE TMOJOBBIX KiIeTOK. CrepmaTtoreHes u
ooreHes. CTpoeHue MOJIOBBIX KIETOK.

OnnogoTBOpEHHE U HSMOPUOHATBHOE Pa3BUTUE KUBOTHBIX. CriocoObI
OILUIOAOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOpUOJIOTUS —
HayKa O Pa3BUTUHU OPraHU3MOB. Mopgocenes — oOna u3 2enasuwvix npoobaem
ambpuonoeuu. Kownyenyus mopgpocenos u moderu mopgoeenesa. Craguu
AMOpHOreHe3a KUBOTHBIX (Ha mpuMepe JArymku). [poOnenue. Tumbl
npoOnenus. /lemepmunuposannoe U HeOepMUHUPOBAHHOe  OpobieHue.
bnacmyna, munwer 6nacmyn. OcoOEHHOCTH JPOOJEHUS MIIEKOIMUTAIONIUX.
3apoAbllIeBbIE JUCTKU (racTpyisiiusi). 3akjajka OpPraHoB M TKaHEeW Hu3
3apOJBIIIEBbIX JINCTKOB. B3anMMHOE BIMSHHME YAaCTEM Pa3BUBAKOLIETOCS
3apojpliia (AMOpHOHATBEHAS MHAYKIHS). 3aKiIaKa IJIaHa CTPOSHUS )KUBOTHOTO
KaK pe3yJbTaT HEPapXUYECKUX B3aUMOJCHUCTBUM T'€HOB. BiusHue Ha
SMOPHOHANILHOE Pa3BUTHE PA3INYHBIX (PAKTOPOB OKPYKAIOILEH CPEIBI.

Poct u pa3Butue xuBoTHBIX. [locTamMOpuonaneubiil nepuon. Ilpsamoe u
HempsiMoe pa3Butue. Pa3Butue ¢ Meramopdo3oM y OECrO3BOHOYHBIX H
NIO3BOHOYHBIX JKMBOTHBIX. BHOJIOrMYECKOE 3HA4YE€HHE MPSAMOrO0 M HEMPSIMOIO
pa3BUTHUSL, UX PACHPOCTPAHEHUE B MpUpojie. Tunbl pocta KUBOTHBIX. DaKTOpPHI
peryjsiiud pocTa >KUBOTHBIX W uenoBeka. CTaauu MNOCTIMOPHUOHAIBHOTO
pPa3BUTHS Yy )KUBOTHBIX U yesoBeka. [lepuoasl ontorenesa uenoneka. CrapeHue
U CMEPTh KaK OMOJIOrMYECKUE TPOLECCHI.

PasmHuoxxenne u pasButue pacrenuid. ['ameroput u crnopodur. Meiio3 B
KU3HCHHOM TIMKJe pacteHuit. OOpa3oBaHue cmop B Tpolecce Meiiosa.
I'amerorene3 y pacrennii. OIUIOOOTBOPEHME U PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoiiHOE OIJIOIOTBOPEHKE y LIBETKOBBIX pacTeHuil. OOpazoBaHue
Y Pa3BUTHE CEMEHH.

MexaHu3MBbl pEeryJIILMi OHTOT€HE3a Y PACTEHUM U )KMBOTHBIX.

JeMmoHCcTpanun

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



Tabnumel 1 cxembl: «BeretatuBHoe pa3MmHOkeHHE», «Tumnbl Oecrnoiaoro
pa3sMHOXKEHUD», «PasMHOXEHHE XJIaMUAOMOHAABDY, «Pa3MHOXKEHUE BIIICHBDY,
«PazmHOXeHue  tuape», «Mewnosz», «XpoMocombl», «l'ameToreHes»,
«CTpoeHHE SAMLEKIETKN U CliepMaTo30u1a», « OCHOBHBIE CTaAUN OHTOICHE3a»,
«lIpssmoe m Hempsimoe pasBuTtHeE», «Pa3BuTHEe MaKCKOTO XyKa», «Pa3Burne
capaHun», «Pa3zButme mArymkn», «/lBOMHOE OIIONOTBOPEHHE Y LBETKOBBIX
pactenui», «CTpoeHHE CEMSH OIHOAOJBHBIX M JBYAOJBHBIX PacCTCHUI»,
«JKM3HEHHBII 1UKJI MOPCKOM KamycTb», <« KH3HEHHBIA LHMKI MXay,
«OKM3HEHHBIN TUKII IANIOPOTHUKAY, « KU3HEHHBIN LUK COCHBDY.

OOopynoBaHue: CBETOBOM MHKPOCKOIN, MUKpPONpenaparbl SAUIEKIETOK U
CIIEpPMATO30UI0B, MOAENb «LIMKII pa3BUTHSA JIATYILIKI.

JlaboparopHasi paGora «l3ydeHue CTpOEHUS IOJIOBBIX KIETOK Ha
TFOTOBBIX MHUKpOIIpenaparax».

IIpakTnyeckass padora «BbIsIBICHUE NMPU3HAKOB CXOJACTBA 3apOJbIIIEH
IT03BOHOYHBIX )KUBOTHBIX).

JlabopaTopHass padora «CTpoeHHME OpPraHoOB pPa3MHOKEHUSA BBICIINX
pacTEHUI».

Tema 11. I'eHeTMKa — HayKa 0 HACJEACTBEHHOCTH U M3MEHYHMBOCTH
OPraHu3MoOB

Hcropust cTaHOBIIEHHUS W pa3BUTUS T'€HETUKH Kak Hayku. PabGoter I
Menpens, I'. ne @puza, T. Moprana. Posib 0T€4eCTBEHHBIX YUEHBIX B PA3BUTHHU
renetuku. Padotel H. K. Kombrora, H. U. BaBuiioBa, A. H. benosepckoro, I'.
J1. Kaprieuenko, 10. A. ®ununuenko, H. B. Tumodeena-Pecorckoro.

OCHOBHBIE TEHETHYECKHE IIOHATHS W CHUMBOJBL. | OMOJOTrMYHBIE
XPOMOCOMBI, AJJIENBHBIE T'€HBI, aJbTEPHATUBHBIE MPU3HAKH, JOMUHAHTHBIA W
peLeCCUBHBIN MpPHU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTas JIUHUS, THUOPUJIBI,
reHotun, @eHotun. OCHOBHBIE METOMbl TEHETHKU: THOPUAO0IOTHUYECKUH,
LIATOJIOTUYECKU I, MOJIEKYJISIPHO-TEHETUYECKUM.

JdemoHcTpanuu

[Toptpetsl: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenxo, H. B.
Tumodeen-PecoBckuii.

Tabnuubl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXeMbl CKPELIUBAHUS.

JlaGopaTtopnasi paGora «Jlpo3oduna Kak OOBEKT T'€HETUYECKHUX

HCCIIEIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACAEACTBEHHOCTH
MounorubOpunnoe ckpemuBanue. [lepBeiii 3akoH Menaenss — 3aKoH

C,Z[I/IHOO6p8,3H}I I‘I/I6pI/II[0B IEPBOro IOKOJICHHUA. HpaBI/IJ'IO AOMUHHUPOBAHUA.



Bropoii 3akoH MeHnenss — 3aKOH pacuieryieHusl Tpu3HakoB. L{urtomornueckue
OCHOBBI MOHOTHOPUIHOTO CKpeluBaHus. [ unmoreza 4yucToThl ramer.

Ananusupyoniee CKpEILMBAHHUE. [TpoMexyTOUHBII XapakTep
HacJie[JoBaHusl. Paclienienne nNpru3HaKkoB IIPU HETIOJHOM JJOMUHUPOBAHUU.
HuruOpuaHoe ckpemuBanue. Tpernid 3akoH MeHnens — 3akoH

HE3aBUCHUMOTO  HACJIIEJOBaHHWS  MpU3HAKOB. lluTosiornueckne  OCHOBBI
JTUTHOPUIHOTO CKPEIIMBAHMUS.

CuemienHoe  HacienoBanue  npusHakoB. PaGotet  T. Moprana.
CuenyieHHOE HacleIOBaHUE TEHOB, HAPYUICHHWE CLEIUICHHS MEXAY TIE€HaMH.
XpOMOCOMHas TEOPHs HACIIEICTBEHHOCTH.

I'eneTnka mona. XpoOMOCOMHBIA MEXaHU3M ONPEACIICHUS T01a. AyTOCOMBI
U TOJIOBBIE  XPOMOCOMBI. ['OMOramMeTHbli ¥  TE€TEPOraMEeTHBIM  IIOJI.
['eHeTnyeckass CTpyKTypa NOJIOBBIX XpOMOCOM. HacienoBaHue npU3HAKOB,
CLEIUICHHBIX C TTOJIOM.

I'eHotun kak wenocrHas cucreMa. llmeloTponuss — MHOKECTBEHHOE
IEUCTBUE TeHa. MHOXXECTBEHHBIN ajuiein3M. B3amMojelcTBHE HealIeIbHBIX
reHoB. KommiementapHocTs. Onuctas. [Tonumepus.

['eHeTYEeCKUN KOHTPOJIb Pa3BUTHsI PACTCHUH, KUBOTHBIX U 4YEJIOBEKa, a
Takke (PU3MOJIOTUYECKUX MPOIECCOB, MOBEACHUSI U KOTHUTUBHBIX (DYHKITUH.
'eneTnueckue MeXaHU3Mbl CHUMOHMOTEHE3a, MEXAaHU3MbI B3aUMOACHCTBUS
«XO3SIMH — Tapa3uT» U «XO35MH — MHKpPOOMOM». ['eHeThyecKue acheKThl
KOHTPOJISI U U3MEHEHHUS HACJIEJICTBEHHON MH(OPMAIIUU B TIOKOJICHUSX KJIETOK U
OPTraHUu3MOB.

JlemoHcTpanumn

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

Tabmuubr u cxembl: «llepBbiii U BTOpOI 3akoHbl Menpaens», «Tperuit
3akoH  Mengens»,  «AHanu3upyloliee  ckpemuBaHue»,  «HemnomHoe
noMuHupoBaHue», «CIlIeTUICeHHOE Haclie0BaHUE NPU3HAKOB Yy JIPO30(HIIbIY,
«'enetnka mnona», «Kapuotun yemoBeka», «Kapuotum po30duiib,
«Kapuotun nTunb», «MHOXKECTBEHHbIM —anmienusm», «B3zaumMopeiicTBue
TE€HOBY.

O6opynoBanue: MOJENb JJIs JEMOHCTpAIlMU 3aKOHOB E€IWHOO0Opa3us
TUOPHUIOB TIEPBOTO TIOKOJEHUS M paCHICIJICHUS NPU3HAKOB, MOJENb IS
JEMOHCTpAallUM 3aKOHA HE3aBUCHMOIO HACJIEHOBAHUS MPU3HAKOB, MOJCIb JJIs
JEMOHCTPALUK CUECIICHHOTO HACJIEAOBAaHUS MPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKporpenapar: «Jlpo3zodumnay.

IpakTnueckas pa6ora «l3ydyeHue pe3yinbTaTOB MOHOTUOPUIHOTO
CKpEUIMBaHUA Y IPO30(DUIBD».



IIpakTnueckass padora «M3yueHue pe3yabTaToOB JAUTHOPUIHOIO
CKPEIIUBAHUA Y IPO30(DUITBD).

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumogeiictBue renotuna u cpeasl npu GopmMupoBaHuM (HEHOTHUIA.
N3MeHunBOCT, mNpu3HAKOB. KadyeCTBEHHbIE W KOJIMYECTBEHHBIC ITPU3HAKHU.
Buapl N3MEHUNBOCTH: HEHACIIEACTBEHHAS U HACIICICTBEHHAS.

MoaudukanonHas HW3MEHYUBOCTh. Ponb cpenbl B QopMuUpoBaHUU
MOIU(PUKAUOHHOM M3MEHYUBOCTH. Hopma peakuuu MIpU3HAKa.
Bapuarnmonnsiit psang u BapuanuonHas kpuBas (B. Moranncen). CsoiicTBa
MOJIU(PUKAIIMOHHOW U3MEHUYUBOCTH.

I'enoTunnueckas NU3MEHYUBOCTD. CsBoiicTBa T€HOTUIINYECKOM
W3MEHYUBOCTH. BHABI T'€HOTHIIMYECKON HM3MEHUYMBOCTH: KOMOMHATHBHAI,
MYyTallMOHHAs.

KomOunaTuBHas m3aMeHYMBOCTb. Mei03 M MOJIOBOM MPOIECC — OCHOBA
KOMOWHATHBHOM HM3MEHUYHMBOCTH. PoJIb KOMOMHATHBHOM W3MCHYHMBOCTH B
CO3/IaHUM T€HETHUYECKOTO pa3HoOOpa3us B Ipejenax OJHOTO BHUA.

MyTanroHHass U3MEHYMBOCTh. BHUAbI MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W HWHIYUHMPOBAaHHbICE MYyTaluu. SaepHble U
uuToruiazMatuueckue  myrtranuu. CoOMaTM4ecKMe W TOJOBBIE  MYyTallUHu.
[IpruriHBl BO3HUKHOBEHUS MyTalyii. MyTareHsl U UX BJIMSHUE HA OPTaHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOIO TIpollecca. 3aKOH TOMOJIOTHYECKUX PSI0B B
HacnenctBeHHoi u3menunBocT (H.M. BaBunos). BHesiepHas "3MEHUMBOCTD U
HACJICJICTBEHHOCTb.

Onueenemuxa u OSNUSEHOMUKA, POJb INUCEHEMUYECKUX (HaKkmopos &
HACe008aHUU U USMEHUUBOCMU (DEHOMUNUUECKUX NPUZHAKOB ) OP2AHUIMOS.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. 1. BaBuinos.

Tabmuiet uw  cxembl: «Buasl usmenuumBocTH», «MoaudukanronHas

U3MEHUYHUBOCTEY, «KomMmOnHaTnBHAS U3MCHYUBOCTEY, «Menosy,
«OnmnonorBopenue», «l'eHeTHUYeckue 3a0o0yieBaHUS  4elloBeKa», «Bumisl
MYyTaLAW».

ObopynoBaHue: KUBbIE U repOapHbIe dK3EMIUISIPbl KOMHATHBIX PACTCHHIH,
pucyHku (doTtorpaduu) >KMBOTHBIX C PA3TMYHBIMU BUIAMH U3MEHYUBOCTH.

JlabopaTopHasn padora «HccnemoBanne 3aKOHOMEPHOCTEN
Moau(UKAIMOHHOW u3MeHuYuBOCTH. llocTpoeHue BapHallMOHHOTO psAga U
BAPUALIMOHHOU KPUBOW».

IIpakTnueckas padora «Myrtamuun y 1apo3oduisl (Ha TOTOBBIX
MUKpOIIpenaparax)».



Tema 14. 'eneTuka yesioBeKka

Kapuorun uenoseka. MexayHapoiHas mporpamMma UCCIIEIOBaHUsI T€HOMA
yenoBeka. MeToapl  HM3y4eHUsT TEHETMKM YEeJIOBEKAa: T'€HEaJlOrnYecKui,
OJIM3HEIOBBIH, LATOr€HETUYECKUH, NONYJIALMOHHO-CTaTUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpeMeHHOE  OMpENEeNICHUE  TEeHOTHIIA:
MMOJTHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUITMPOBAHUE, B TOM YKCJIE C HOMOIIBIO
[1[[P-ananu3a. HacnencrBeHHsle 3a00JeBaHUs  4YellOBEeKa. ['€HHbIE U
XpOMOCOMHBIE  0OOJ€e3HH  4YeloBeka. bone3sHn ¢ HacleICTBEHHOMN
IPEAPACTIOIOKEHHOCTHIO. 3HayeHue MEIULIMHCKON TE€HETUKHU B
MPEAOTBPALICHUHU U JICUEHUU F€HETHYECKUX 3a00JieBaHUM yenoBeka. Meauko-
TEHETUYECKOE KOHCYJIbTUPOBAHUE. CtBONIOBBIE KJIETKHU. [TonsTue
«TEHETUYECKOTO Tpy3a». ITUYECKHE AacCHeKThl HCCIeAOBaHUN B 00JacTH
PEIaKTUPOBAHUs T€HOMA U CTBOJIOBBIX KJIIETOK.

['enetnueckue (GakTophl MOBBIIMIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKa K
¢u3nueckoMy M XHMHYECKOMY  3arpsi3HEHHUIO  OKpY)Karollell  Cpefbl.
['eneTnyeckas npenpacnoOKEHHOCTh YEJIOBEKA K MATOJIOTHSM.

JdemoHcTpanumn

Tabnuup! u cxembl: «Kapuotun yenosekay, «MeTonbl U3y4eHUs T€HETUKH
yesioBekay, «I'eHeTnyeckue 3a00JIeBaHUsI YETOBEKaY.

IIpakTnyeckas padora «CocTaBieHue U aHAINU3 POLOCIOBHOW.

Tema 15. Cesntekuiusi OpraHu3MoB

JlomecTuKanus U CelIeKIUs. 3apOkKIACHUE CEIEKIMU W JTOMECTUKAIIUH.
VYyenne H. WM. BaBumoBa o IleHTpax mpouCXOXIEHHUS W MHOTo0Opas3us
KYJIbTYPHBIX pacTeHul. PoJib CeNeKIMu B CO3JaHUU COPTOB PACTEHUN U MOPOJ,
#*uBOTHbIX. CopT, mnopoaa, mTaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HacieAcTBeHHOM wu3MeHunmBocTH H. WM. BaBuioBa, ero 3HaueHue I
CEJICKIIMOHHOU paboTHI.

Meroabl cenekMOHHON paboThl. VMICKycCTBEHHBI OTOOP: MacCOBbIM U
WHIVBUAYAJIbHBIA.  JTanbl  KOMOWHAIIMOHHOW  cenekuuu.  McnblTanue
MpoU3BOJUTENIeH MO TMOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OIICHKH
¢dbeHoTHna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ MoMoIIbIo aHanm3a JIHK.

HckyccTBeHHBI  MyTareHe3 Kak METOJ  CEJIGKIIMOHHOW  paboThI.
PagnanvoHHpll W XUMHUYECKHM MyTareHe3 KakK HWCTOYHUK MYyTaluh Yy
KYJIbTYpHBIX (hOpM OpraHu3MoB. Mcmosib30BaHHE T€HOMHOTO PEIaKTUPOBAHUS
1 MeTos10B pekoMOnHaHTHBIX JIHK mis momydenus ucxoaHoro Marepuana Jjist
CEJICKLIHH.

[Tomyuenue MTOJIUILIONIOB. BryTtpuBnnoBas rUOpY TU3aITusl.
bnuskoponcTBeHHoe — ckpeliuMBaHWe, WM MHOpuAMHT.  HepoactBenHoe



CKpeniuBanue, wim aytopuauHr. ['ereposuc u ero nmpuunHbl. Mcmonas3oBanue
retepo3uca B cenekuun. Otnanénnas rudbpunuzanus. [Ipeononenue 6ecrioaus
MEXBUJOBBIX THUOPUIIOB. [lOCTIIKEHMSI CEJNEKIMU PpACTEHUH U HKUBOTHBIX.
«3enénas pesonoyusy.

CoxpaHeHue U U3yYCHUE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUI
U UX JUKAX PpOJWYEd JUIsi CO3JaHUS HOBBIX COPTOB U THOPHUIOB
CEJIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u ynpasienue
2CHeMUYeCKUMU  pecypcamu  CeNbCKOXO3SAUCMBEHHbIX U NPOMbBICIOGbIX
HCUBOMHBIX 8 YeNAX YIYUUIeHUS CYWeCmBYIOUWUX U CO30AHUS HOBbLX HOPOO,
JUHULL U KpPOCCO8, 8 MOM HUCIe C HNPUMEHEHUEM COBPEMEHHbIX Memooos
HAYYHbIX UCCTIe008AHUL, NEPed08blX U0l U NePCNEeKMUBHBIX MeXHOI02ULL.

JdemoHcTpanuu

[Toptpetsi: H. M. BaBunos, 1. B. Muuypun, I'. I. Kapneuenko, II. II.
Jlykpsanenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabmuiet u  cxeMmbl: «lleHTpbl TPOUCXOXKIEHUS W MHOTrooOpasus
KYJbTYPHBIX PacTEHUi», «3aKOH TOMOJIOTUYECKUX PSAJOB B HACIEICTBEHHOU
U3MEHUUBOCTHY», «MeToapl cenekuum», «OTnanéHHas TuOpuan3anus,
«MyTtarenes».

JlaGopaTtopHass pabGora «l3ydyeHue COPTOB KyJNbTYpHBIX DPACTEHUU U
MOPOJT TOMAITHUX KUBOTHBIX).

JlabGopaTopHas padora «/3ydyeHre METO0B CEJIEKIIMU PACTCHUI.

IpakTnueckas padora «IIpuBuBKa pacTeHUIN».

Jkckypceusi «OCHOBHBIE METOJIbI U JOCTHIKEHUSI CEJICKIUM PACTCHUN U
KUBOTHBIX  (Ha  CEJIGKIMOHHYIO  CTaHIMIO,  IUIEMEHHYIO  Qepmy,
COPTOMCHBITATENBHBIN YYacCTOK, B TEIUIMYHOE XO3SMCTBO, B JaOOpPaTOPHUIO
arpOyHUBEPCUTETA WM HAYYHOTO [IEHTPA)».

Tema 16. BuoTexHOJI0THS U CHHTETHYECKAS OMOJI0TUS

OOBEeKThI, UCTIOIb3yEeMble B OMOTEXHOJOTHUH, — KJIETOUHbIE M TKaHEBbHIC
KYJIbTYpbl, = MHKPOOPTaHHU3MBI, WX  XapaKTepUCTHUKA. TpagulliOHHAas
OMOTEXHOJIOTHS: XJIeOONeUYeHne, MOMyUYeHUE KHUCIOMOJIOYHBIX MPOAYKTOB,
BuHOAEne. MukpobOuonorudeckuii cuHTe3. OOBEKTHI MUKPOOHOTOTHYECKUX
TexHoJsoruii. [Ipon3BoAcTBO OeKa, aMUHOKUCIOT ¥ BATAMUHOB.

Co3nanue TeXHOJIOTM U MHCTPYMEHTOB II€JICHANPABIEHHOTO U3MEHEHUS
U KOHCTPYUPOBAHUS TEHOMOB C II€JIBI0 TOJYYeHHUsT OpPraHUu3MOB U HX
KOMITOHEHTOB, COJICPKAIINX HE BCTPEUAIOIIUECS B MMPUPOJIC OMOCUHTETHIECCKUE
MyTH.

Knerounas naxxenepus. MeToabl KyJIbTypbl KIETOK M TKAHEW PACTEHUU U
#KUBOTHBIX. KpuoOanku. Comaruueckass THOpUAM3ALMA W COMATHYECKUUN



sMOpuorene3. Mcnonb3oBaHue ramjiouoB B CENEKIUU pacTeHuul. [lonyueHnue
MOHOKIIOHANIbHBIX anmumern. Hcnonvsoeanue  MOHOKIOHANbHBIX u
NOJUKNOHANbHBIX aHmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOJIOTBOPEHUE.
PexoHcTpykunst — SHWLEKIETOK W KIOHHPOBAHHME  KUBOTHBIX.  Mertog
TPAHCIUIAHTALIMK SEP KIETOK. Texnonocuu 0300po6nenus, KyIibmusuposanus u
MUKDPOKIOHATLHO20 PASMHONCEHUS CENIbCKOXO3AUCTNGEHHBIX KYIbIMYD .

XpoMOCOMHasi U T€HHas WHKEHepus. VICKyCCTBEHHBII CHUHTE3 I'€Ha H
koHcTpyupoBanue  pexomOuHaHTHeIXx JHK.  Cosdanue  mpamnceennwvix
opeanuzmog. JIOCTM>KEHUST M TNEPCHEKTHBBI XPOMOCOMHOW UM TE€HHOM
WHXXEHEPUH. DKOJIOTUUECKUE U dTUUECKUE TPOOJIeMbl T€HHON MHKEHEPHHU.

Memuuunckue OuorexHosioruu. lloctreHomHass nu@poBas MeAUIMHA.
[TIIP-nuarHoctuka. MeTa00JIOMHBI aHadu3, TEHOICHTPUYECKUM aHaju3
[IpOTEOMA YEJIOBEKA I OLIEHKU COCTOSHMS €ro 310poBbi. Mcmosb3oBaHue
CTBOJIOBBIX KJETOK. TapretHas Ttepanus paka. 3D-Ouomnxkenepus s
pa3paboTku GyHAAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTUM, CO3/IaHUS
KOMIUIEKCHBIX TKaHEW COYETaHUEM TEXHOJIOTUH TPEXMEPHOTO0 OMONPUHTUHTA U
ckaddonauHra s pereHust 3a1a4 MepcoHAIU3UPOBAHHON MEUITUHBI.

Co3naHue BEKTOPHBIX BAKIMH C IIEJIbI0 00€CTieueHuss KOMOMHUPOBAHHON
3amuThl oT Bo30ynureneit OPBU, ycTaHOBIEHHE MOJIEKYJISIPHBIX MEXAHU3MOB
¢yukunonupoBanuss PHK-copepkamux  BUPYCOB, BBI3BIBAIOIIUX — 0CO0O
oracHbIe 3a00JIeBaHUS YeJIOBEKA U KUBOTHBIX.

JdemoHcTpanumn

Tabmuubr wu  cxembl:  «Vcmonp30BaHWE  MUKPOOPTaHU3MOB B
MPOMBILIIJICHHOM — TIPOU3BOACTBE», «Knerounas wumxenepus», «['eHHas
WHXXEHEPUS.

JlaboparopHnasi pabora «/3yueHue oObeKTOB OMOTEXHOJIOTUIY.

IpakTnueckas padora «llonyyeHre MOTOYHOKUCIBIX POAYKTOBY.

IkcKkypeusi «buoTexHomorus — BaKHEWINAsh MPOU3BOAWTENBHAS CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTHYECKOE MTPOU3BOICTBO)Y.

11 KITACC

Tema 1. 3apoxaeHue u pasBuTHE IBOJIOUNOHHBIX MpeEICTABJIEHUN B
ouoJiornu

OBomtonimoHHass teopusi Y. [lapBuHa. Ilpennochuikv BO3HUKHOBEHUS
napBuHHu3Ma. JKW3Hb U Hay4yHas nesaTenbHocTh Y. JlapBuHa.



JIBikyue cuisl  SBoJonuMuM  BUoB 1o Y. JlapBuHy (BbICOKas
MHTEHCUBHOCTh Pa3MHOXKEHUSI OpPraHW3MOB, HACJIEJACTBEHHAs W3MEHUYUBOCT,
O0opb0a 3a CyIIecTBOBAaHKE, €CTECTBEHHBIM U HCKYCCTBEHHBIN 0TOOD).

Odopmienne cunteTnueckoil Teopuu sBomtonuu (CTI). Heittpanbhas
teopusi dBomonuu. CoOBpeMEHHAas SBOJIOIMOHHAS OHOJOTUS. 3HAYCHHE
ABOJIFOITMOHHOW Teopuu B (OPMHPOBAHUM €CTECTBEHHO-HAYYHOW KapTHUHBI
MUpa.

JdeMoHCcTpanuu

[ToptpeTsi: Apuctorens, K. JIuanen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Krosee, Y. Hapeun, C. C. UerBepukos, U. U. llImaneraysen, k. Xomaens, /.
K. benses.

Tabmuupr u cxembl: «Cucrema xuBoil npuponsl (mo K. JlunHero)y,
«JlectHuna xuBbIX cymectB (o Jlamapky)», «Mexanusm GopMupoBaHus
MPUCIIOCOOJICHUN y pacTeHUM W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mapupyra myremectsus Y. lapsunay, «Haxoaxkm Y. [lapBuna», «Popmbl
O0oppOBl  3a  cymiecTBoBaHue», <«llopoabl romybeit», «MHoroobdpasue
KyJIbTYpHBIX (GopM KamycThl», «Iloponbl goMaliHMX >KUBOTHBIX», «Cxema
oOpazoBanusi HOBbIX BUJ0B (1o Y. JapBuny)», «CxemMa COOTHOIICHHUS
JOBUKYIIUX CHJI 3BOJIOLUNY», «OCHOBHBIE MOJOKEHUS CUHTETUYECKON TEOPUU
SBOJIIOLIUMY.

Tema 2. MUKPO3BOIIOLNSA U €€ Pe3yJIbTAThI

[Tonynsiuuss Kak »JeMeHTapHas eauHuua »Bodtouud. COBpEMEHHbIE
METOJIbl OIIEHKM TE€HETUYECKOTO Pa3HOOoOpa3usi W CTPYKTYPHI TMOIMYJISIUH.
N3menenne reHOPOHIAa MONYJALMH KaK 3JIEMEHTAPHOE SBOJIIOLIMOHHOE
siBJICHUE. 3aKOH reHeTnueckoro paBHoBecus Jx. Xapnu, B. BaiinOepra.

DOneMeHTapHble (aKTOPhl (ABMKYIIUE CHUJIBI) SBOJTIONUUA. MyTarmoOHHBINA
mporecc. KomOmHaTMBHAs W3MEHYMBOCTH. [lpeiid reHoB — ciydaifHbie
HEHANpaBJeHHbIE M3MEHEHHUS YacTOT ajuiesied B momyisuusx. I¢PdexT
ocHoBarelnss. Ipgexkm OymuLiouHoeo eopaviuika. CHudceHue 2eHemuyecko2o
pasnoobpazus: npudunsl u cieocmsus. Ilposenenue sghgpexma opetigha cenos 6
oonbuwux u  manelx nonynayusx. Murpanuu.  M3onsuus  momymsui:
reorpadudeckas (IpoCTpaHCTBEHHAsS ), OMOJIOTUYECKast (PEPOTyKTUBHAS ).

EctecTBeHHBIN1 0TOOp — Hampapisitomuid (akTop 3BoJOLUA. DOpPMBI
€CTECTBEHHOI0 OTOOpa: JABWXKYUIUH, CTAaOWIM3UPYIOIIMMA, pa3pbIBAIOIIMIA
(mm3pyntuBHBIN). [lomoBo# 0TOOp. BO3HMKHOBEHNE 1 BOJIONNS COIUATEHOTO
MOBEJICHUS )KUBOTHBIX.

[IpucnocoOaeHHOCT, OpPraHU3MOB Kak pe3ylbTaT MHKPOIBOIOIUH.
Bo3nukHOBeHHE  TpHCHOCOOJIeHU Yy  opraHu3MoB.  ApoMopdo3bl U



UIA0AJaNTaL|H. [Ipumepsbl MPUCTIOCOOICHUI y OPraHu3MOB:
Mopdosorndeckue, (HU3UOJIOTHUCCKHE, OUOXHMHUYECKHE, IOBEICHUYCCKHUE.
OTHOCHUTENBHOCTD MPUCTIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero kxputepun u cTpykrypa. BupooOpasoBaHue Kak pe3ysibTar
MUKpO3BOJIIOIUU. M3omsamus — kimoueBoil paktop BumooOpazoBanus. [lytu u
CIIOCOOBI BHUI000pa30BaHUS: aJIoNaTPUUYECKOe (reorpaduueckoe),
CUMIIATPUYECKOe  (IKOJIOTMYECKOE), «MTHOBEHHOE»  (TMOJUILIOUIU3AIINS,
rudpuauzanms). JuTenbHOCTh IBOJIIOIIMOHHBIX MPOIECCOB.

Mexanuzmbl (HOpMHUPOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Pons »BOMOIIMOHHONW OWONOrMM B  pa3pabOTKE HAay4YHBIX METO/OB
COXpaHEeHUs1 OMopa3zHO0Opa3us. MUKPOIBOIIONUS U KOSBOJIOIUS MMApa3uTOB U
uX Xo3sieB. MexaHusmbl (HOpPMHUPOBAHUSA YCTOMYMBOCTH K AHTUOMOTHUKAM U
crtoco0Obl OOPHOBI ¢ HEH.

JlemoHCcTpauun

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

Tabmuiel 1 cxembl: «MyTallMUOHHAsT M3MEHYMBOCThHY», «llomymnsuuronHas
CTpyKTypa Buza», «Cxema mposiBIeHUsT 3akoHa Xapau—BaiinOepray,
«JIBUKyIlIME CHUJIBI 3BOJIOLUN», «IJKOJOTMYECKAs] HW30JSALUSA MOIYJISLHMA
ceBaHCKOU (openny, «I'eorpaduueckass U30JISIUS TUCTBEHHUIIBI CUOUPCKON U
JUCTBEHHUIIBI JaypcKoity, «llomynsiroHHbIE BOJHBI YUCJICHHOCTH XHUIHUKOB
U KepTB», «Cxema JeHCTBUS €CTECTBEHHOIro 0oTOopa», «Dopmbl 0OphOBI 3a
CylIeCTBOBaHUE», «MHAYCTpUATBHBIM METaHu3M», <OKHBBIE HMCKONIAeMBbIC»,
«IToxkpoBUTENBCTBEHHAsT OKpacKa KUBOTHBIX», «lIpeaynpexaaromias okpacka
KUBOTHBIX»,  «Dusnonorndyeckue  amanranuu»,  «lIpucrnoco6ieHHOCTh
OPraHu3MOB U €€ OTHOCUTEIBHOCThY», «Kpurepum Buaa», «BUIbl-TBOMHUKNY,
«Ctpyktypa BHaa B mpupoae», «Cmocobbl  BHUA00O0pa3oBaHUSY,
«I"eorpaduueckoe BUI000pa30BaHUE TPEX BHJIOB JIAHIBIIIEI,
«IKOJIOTHYECKOE BUI000pa30BaHUE BUIOB CUHUI, «Ilonumionibl pacTeHuin»,
«KamycTHO-peieuHblil TuOpum.

O6GopynoBanue: repbapuu pacTeHUM, KOJUICKIIMU HACEKOMBIX, dYyuesa
NTUIl ¥ 3BEPEH C MpUMEpaMu Pa3IMYHBIX MPUCIIOCOONEHUHN, yydena MTUIl U
3BEpeil pas3HbIX BUIOB, TepOapuu pacTeHUW ONU3KUX BHUIOB, 0OPA30BABIIUXCS
Pa3JIMYHBIMU CTIOCOOAMH.

JlaGopaTopHasi padora «BbIsBIIEHME HU3MEHYMBOCTH y OCOO€H OJHOTO
BUJIA».

Jladoparopnasi paGora «lIpucrmocoOneHuss OpraHM3MOB U  HX
OTHOCHUTEJbHAS I1€JIECO00Pa3HOCThY.



JlabopaTopnass pa6ora «CpaBHeHHE BHUIOB MO MOP(HOIOTHYECKOMY
KPUTEPUIO».

Tema 3. Makpo3BOJIIOLMS U €€ Pe3yJibTAThI

Meroabl u3yuyeHUss MakpodBodtouud. [lameoHTOIOrHYEeCKHe METOIbI
uzydenus oHBomiounu. Ilepexoanpie (opmbl U (GUIOTEHETUYECKUE PSAbI
OpraHU3MOB.

buoreorpaduyeckue MeTo bl U3ydeHus »Bomouu. CpaBHeHHE (IIOPHI U
¢dayHbl MaTepukoB U OcTpoBOB. buoreorpaduueckue obnactu 3emiu. Busbi-
SHAEMUKU U PEIIUKTHI.

OMOpHOJIOTHYECKME W CPaBHUTEIBHO-MOP(OJOTHUUECKHE  METOIbI
M3Y4YEHUsl SBOJIOUMU. ['€HeTMdecKkue MeXaHU3Mbl SBOJIOLMU OHTOTEHE3a M
HOSIBJICHUS. 3BOJIOLMOHHBIX HOBLIECTB. ['OMOJIOTMYHBIE W aHAJOTUYHbBIE
opranbl. PynumeHTapHble OpraHbl U aTtaBU3Mbl. MoJEKyJIIpHO-T€HETHUECKHE,
OMOXMMHUYECKHE M  MAaTeMaTHYE€CKHME  METOJbl  M3YYEHHS  HBOJIIOLUU.
I'omonoruunsie reHpl. COBpEeMEHHBIE METO/bI MOCTPOCHUS (PUIOTEHETUUECKUX
JIEPEBBEB.

XPOMOCOMHBIE MYTallUH U 3BOJIOLMS TEHOMOB.

OOmume 3aKOHOMEPHOCTH (MpaBwiia) HBOJMOUMH. [IpuHyun cmemsl

@dyHKyu. Heob6patumocTs ABOJIIOLIMH. AJnantuBHas paauanus.
HepaBHOMEPHOCTH TEMIIOB SBOJIIOIUH.
JdemoHcTpanumn
IToptpetsl: K. M. Bap, A. O. KoBanesckuit, ®. Mrosiep, 3. ['ekkenb.
Ta0au1s! u CXEMBI: «PUI0reHEeTUYECKUMN s JIOIIagn,

«ApxeonTtepukcy», «3Bepo3yOnie smiepbl», «Creronedanby, «PuHHOGUTH,
«CeMeHHbIE TanopoTHUKWY», «buoreorpaduueckue 30HbI 3eminy», «lpeiid
KOHTHUHEHTOB», «PenukTel», «HauanbHble cTaauu 3MOpHOHAIBHOTO PAa3BUTHUS
II03BOHOYHBIX JKUBOTHBIX», «l'OMOJIOTMYHBIE W aHAJIOTWYHBIE OpPraHbI,
«PynumeHTh», «ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI  4YEJOBEKa W
muMnan3e», «l JaBHble HampaBieHHUS 3BOMIONUNY», «OO0UIME 3aKOHOMEPHOCTH
SBOJIIOLIUMY.

ObopynoBaHue: KOJIEKIUU, TepOapuu, MYJSKH HCKOMAaeMbIX OCTAaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTraHOB
Y aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpoucxoxaenue u pa3BuTHe *KU3HU Ha 3emJie

Hayunple THMoOTE3Bl MPOUCXOXKICHUS >KW3HU Ha 3emiie. AOHWOTeHe3 U
naHcnepmusa.  JloHayuyHble  IpEACTaBIECHHsT O  3apPOXKIACHUHU  KU3HHU
(kpeanmonn3M). ['mmore3a NOCTOSHHOIO CaMO3apOXKACHHUS >KU3HU M €€



onpoBepkeHue onbitaMu  ®. Pemmu, JI. Cnammanunanm, JI. Ilacrepa.
[IpoucxoxneHne Ku3HU U aCTPOOHOIOT U

OcHOBHBIE ~ JTanbl  HEOPraHWYECKoW  sBosonuu.  IlmanerapHas
(reonoruyeckasi) SBOJIOLUA. XUMHUYECKas HBOJIONMSA. AOHUOTEHHBIN CHUHTE3
OpraHu4eckux BemecTB U3 Heopranmdyeckux. Ombir C. Mumnepa u I'. FOpu.
OO0pa3zoBanue moauMepoB W3 MoHOMepoB. KoamepBathas rumoteza A. .
Onapuna, rumnore3a mnepBuyHOro OyiaboHa JIx. XonjgeiHa, TeHeTHYecKas
runore3a . Mémnepa. Pubosumbr (T. Yek) m rumoreza «mupa PHK» V.
['unGepra. @opmupoBanre MeMOpaH U BOSHUKHOBEHHE MPOTOKIIETKHU.

Uctopusa 3emnm u Meronpl €€ m3ydeHus. VIckormaemble OpraHMYECKHe
octatku. ['eoxpoHonorusa u e€ wmerofsl. OTHOCUTENbHAs M aOCOJIOTHas
reoXpoHOJIOorus. I'e0XpoHOIOrnYecKas IKana: 30Hbl, 3pbl, IEPUOJIBI, SIIOXH.

HavanbHble 3Tamel opranvudeckoi 3Bosronuu. [losBIeHHE M 3BOIIOLHS
MEPBBIX KJIETOK. DBOJIIOIMS MeTa0oau3Ma. BO3HUKHOBEHNE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MHUKpPOOHbIE OMOIUIEHKM KakK aHaJoOr IEepBbIX Ha 3emie
coobuiecTB. CTpoMaToauThl. [TpoKkapHOTHI U 3yKapuOTBHI.

[Ipoucxoxaenue YKapuoT (cumOuorenes). DBOJIIOIIMOHHOE
IPOUCXOXKJIECHNUE BUPYCOB. IIpOHMCXO0XKJIEHHE MHOTOKIETOYHBIX OpPraHU3MOB.
Bo3HMKHOBEHHE OCHOBHBIX TPy MHOTOKJIETOUYHBIX OPTaHU3MOB.

OcCHOBHBIE ATallbl BOJIFOIMU BBICHIUX pacTeHuil. OCHOBHBIE apoMOP(O3bI
pacrenuid. Beixon pacrenunit Ha cymy. IlosBieHHe CIIOPOBBIX pPacTeHUM U
3aBoeBaHue UMM cymu. CeMmeHHble pacTeHus. lIponcxokIeHrne IBETKOBBIX
pacTEHUN.

OcHOBHBIE ATalbl ABOJIOLUUN KUBOTHOrO MUpa. OCHOBHbIE apoMOpP(O3bI
AKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuil B3pbIB — MOSIBIEHUE COBPEMEHHBIX
tunoB. [lepBble  XopmoBble KHMBOTHbIE. JKu3Hb B BOAE. OBOJIIOLMA
MO3BOHOYHBIX. [Ipoucxoxnenue ampubuii u pentwmmidt. [IpoucxoxaeHue
miekonuTaromux W nrul. [lpunnun kimodeBoro apomopdosza. OcBoeHHe
0€eCr03BOHOYHBIMU ¥ TO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3BuTne xu3HM Ha 3emile MO 3paM W NEPUOAAM: apXeW, MPOTEPO30H,
Majeo30i, Me3030i, KaiHo30i. OOmas xapakTepucTHKa KiuMara |
reojlornyeckux mnpoueccon. [losiBlieHne U paclBET XapaKTEPHbIX OPTaHU3MOB.
VYriieobpa3oBaHue: €ro ycioBUs U BIMSHUE HA Ta30BbIi cCOCTaB aTMOC(hEpHI.

MaccoBble BBIMUpaHHUSI — SKOJOTUYECKUE KPU3UCHI Mpouioro. [TpuunHbl
U CIEICTBUS MacCOBbIX BhIMUpaHUN. COBPEMEHHBIM SKOJOTHMUECKUU KPHU3HC,
ero ocobennoctu. [Ipobnema coxpanenus 6nopazHooOpasus Ha 3emiie.

CoBpemeHHas cucTeMa opraHnueckoro mupa. [lpuniuns! knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUUECKUE TPYIIIBI OPTraHU3MOB.



JemoHCcTpauumn

[Moptpetsi: @. Penu, JI. Cnannanuanu, JI. Tlactep, . 1. Meunukos, A.
N. Onapumn, [Ix. Xonneitn, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6muer u cxemsl: «Cxema onbiTa @. Pequy, «Cxema omnbita JI. [lacTepa
[0 M3YYECHHIO CaMO3apoKJeHus ku3Hu», «Cxema ombita C. Mmmepa, I
KOpu», «Itansl HeOpraHUYECKo IBOSIIOIUNY, «I €0XpOoHOIOTHYECKas IITKAJay,
«HauvanpHble 9Tanbl OpraHvyecko sBomronum», «CxemMa o00pa3oBaHUs
AyKapuoT MyTéM cumOuoreHesza», «Cucrema XUBOH Npupob», «CTpoeHue
BUpyca», «Apomopdo3bl pacteHuit», «PuHHOGUTHY, «OIHOKIETOUYHBIC
BoZOpoCan», «MHOrOKIETOUHbIE BOAOpOCIny, «Mxu», «llamopoTHUKNY,
«l'onocemennble pacTeHus’», «OpraHbl UIBETKOBBIX pacTeHun», «Cxema
Pa3BUTHSL KUBOTHOTO MHpa», «ApoMopdo3bl KUBOTHBIX», «lIpocTeimmey,
«Kumeunononoctueie», «Ilmockue uyepBu», «UneHucronorue», «PriObY,
«3emHOBOHBIE», «lIpecMmbikarommecs», «lItuupy», «MuekonuTarIme,
«Pa3BuTHe XU3HU B apXEUCKOM 3pe», «Pa3BuThe XKU3HM B NPOTEPO30MCKOU
ape», «Pa3BuThMe JKU3HM B NANCO30MCKOM dpe», «PasBurne xu3Hu B
M€3030MCKOU 3pe», «Pa3BuTHE XKU3HU B KaWHO30MCKOM 3pe», «CoBpeMeHHas
CHUCTEMA OPraHUYECKOI0 MUPA».

O6GopynoBanue: repbapu pacTEHUN Pa3IUYHBIX OTIEIOB, KOJUIJICKIIMH
HACEKOMBIX, BJIQXXHBIC TIPENaparbl >KUBOTHBIX, PAKOBUHBI MOJIIOCKOB,
KOJUIEKIIMM MTJIOKOKUX, CKEJIEThl MO3BOHOYHBIX YXMBOTHBIX, Uyye€sja MNTHUIl U
3BEpEH, KOJUIEKUMH OKAMEHEJIOCTEeM, TOJE3HBIX MCKOMAEMbIX, MYJISIKHU
OPTraHUYECKUX OCTATKOB OPraHU3MOB.

BupryanbHas JabopatopHas padora «MoaenupoBaHue —OIBITOB
Munnepa—tOpu 1o  u3ydeHHIO a0UMOT€HHOTO CHHTE3a  OPTraHUYECKUX
COCIMHEHUI B MIEPBUYHON aTMOCheEpe».

JlaGopaTopnas padora «/3yueHne U omucaHWE HCKOMAEMbIX OCTATKOB
JIPEBHUX OPTaHU3MOBY.

IpakTnueckasi padora «l3yueHue ocoOCHHOCTEH CTpOEHHUS pacTECHUM
pa3HBIX OTAECIOBY.

IlpakTuyeckass  padora  «/3ydeHne  OCOOCHHOCTEH  CTPOCHUS
MMO3BOHOYHBIX )KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4ejJ0BeKa — AaHTPOIOIeHeE3

Paznensl 1 3anaun aHTpONOJOTrUU. METOIbl AHTPOMOJIOTHH.

CraHoBjeHUE MPEICTABICHUIN O MPOUCXOKICHUH YEJIOBEKA. Peuruo3xeie
BO33peHusi. COBpEMEHHbIE HAYYHBIE TEOPUH.

CxoncTtBO uenmoBeKa € JKMUBOTHBIMU. (CHCTEMATHYECKOE IOJI0KEHUE
yenoBeka. CBHUIIETENIbCTBA CXOJICTBA YEJIOBEKA C )KUBOTHBIMU: CPABHUTEIBHO-



MOP(OTIOTHIECKHE, AMOPHOJIOTUYECKHE, (bU3HOTIOT0-OMOXUMUIECKHE,
noBefeHueckne. OTIMYMs 4YeloBeKa OT JKUBOTHBIX. lIpAMoxoxkaeHue u
KOMILIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOM
CUTHAJIbHON CHUCTEMBI.

JBwxkymme  cuibl  ((hakTOpbl) — aHTPOIOTeHe3a:  OHOJOTHYECKHeE,
counanbHble. COOTHOIIEHHE OWMOJOTMUYECKUX W COLHUANbHBIX (DAaKTOPOB B
AHTPOIIOTECHE3E.

OcHoBHBIE cTaauu aHTpornorene3a. PanHue yenoBekooOpa3Hbie 00e3bsIHbI
(IpOKOHCYNIBI) M paHHWE TOHTUALI — OOIIMEe TNPEIKH YeTOBEKOOOpa3HBIX
00e3bsiH U JIoACH. ABCTpPAJONHUTEKHM — JIBYHOTHE Npenku mtojed. YenoBek
YMEIbIM, NEPBBIE W3TOTOBIICHHS OpYyAuU Tpyaa. UemoBeK NPAMOXOISIIMA U
NEepBBIM BBIXOA JroAei 3a mpenensl Adpuku. YenoBek reinenbOeprckuii —
o0 MpeoK HEaHJEPTAIbCKOTO YEJIOBEKa M YeJOoBeKa pazyMHoro. YenoBek
HEAHJIEPTAICKUM KaK BUJ JIFOAEH XOJOJHOrO Kiumara. YenoBeK pa3yMHBIH
COBPEMEHHOTO THIIA, JACHUCOBCKMU YEJIOBEK, OCBOCHME KOHTHHEHTOB 32
npeaenamu Adpuku. [TaneoreneTrka U najeoreHOMHKA.

DBOJIOIUS COBPEMEHHOTO YenioBeKa. EcTecTBeHHbIN 0TOOpP B MOMYJISILIUIX
yenoBeka. MyTanmoHHbIi nporecc u noaumMopdusm. [lonynsnuoHHbIE BOJHBL,
npeiid renoB, Murpanus u «3G(PEeKT ocHOBATEINSH B MOMYJIAIUSAX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckue packl. Ilonstue o pace. boisbimme pacel: eBporieonaHas
(eBpasuiickasi), aBCTpajO-HErpoujHasi (9PKBAaTOpUalbHAs), MOHTOJIOUIHAS
(a3marcko-aMepuKaHcKas). Bpems W myTH pacceneHusi 4esloBeKa IO IIaHETE.
EnuHacTBO yenoBeweckux pac. HaydHas HECOCTOSTENBHOCTH pacu3Ma.
[Ipucnoco0IeHHOCTh YE€IOBEKa K pPa3HbIM YCIOBHUSIM OKpY)KAarOUIeH Cpelbl.
Brnusaue reorpaduueckoi cpenbl u npeida TeHOB Ha MOPQOJIOTHIO U
(U3HOTOTHIO YeTIOBEKa.

MexaucuurMHapaple  MeTtoAbl B (u3uueckol  (OMOJIOrH4ecKoil)
AHTPOMOJIOTUU.  DBOJIIOLIMOHHAS ~ AHTPOMOJIOTHSL W MHaJCOAHTPOIIOJIOTHS
YEJI0BEYECKHUX MOMyISUnd. buocomnumanbHble UCCAEA0BAaHNS IPUPOIBI YETOBEKA.
HccnenoBanue KO3BOMIOIMN OMOJIOTHYECKOTO U COIIMAIBHOTO B YETIOBEKE.

JdemoHcTpanuun

[Toprpeter: Y. Hapsun, JI. Jluku, A. S. Porunckui, M. M. I'epacumos.

Tabmuiet U cxeMbl: «MeToabpl aHTpomoJioruny, «['oJoBHONW MO3T
yenoBeka», «YemoBekooOpasHble 00€3bsSHBDY, «CKEJIeT 4YeloBeKa U CKEJeT
muMInanse», «PyaIuMeHTsl U aTaBu3MbD», «J[BHXKyIIue CHIIBI aHTPONOTEHE3A,
«OBOJIIOMOHHOE [JPEBO YEJIOBEKA», «ABCTPAJONMHUTEK», «HEIOBEK yMENbI»,
«Yenosek mpaAMoxomAmMN», «JleHHuCOBCkUM 4enoBek» «HeanaepranbubDy,



«KpomanboHLB», «IIpeakn yenoBekay, «ITarbl FBOJIONUN YeJIOBEKay, «Packl
YEI0BEKA.

O6opynoBanue: MYJISDKA OKaMEHEJNOCTeH, MPEeAMETOB MaTepHalbHOU
KyJIbTypbl TPEIKOB YelioBeKa, penpoaykiuu (dororpaduu) KapTuH C
MUDOTOTHYECKUMH W OUOJICHCKUMH CIOKETaMH TIPOMCXOXKICHUS YeIOBEKa,
¢dororpaduu HaXOAOK HMCKOMAEMBIX OCTAaTKOB YENIOBEKAa, CKEJEeT YeJOBeKa,
MOJENb 4Yeperna 4YeJIOBEKa M 4Yepena IIMMIIAH3€, MOJAENb KHCTH YEJIOBEKA U
KHCTH IIUMIIAH3€, MOJIENIM TOPCa MPEAKOB YEIOBEKA.

JlaGopaTopnasi padora «l3ydyenue ocoOeHHOCTEH CTpOEHHUS CKeleTa
YeJI0BeKa, CBSA3AHHBIX C MPSIMOXOXKICHUECM).

IIpakTnueckass padora «/3yuyeHue SKOJOTMYECKHX  afalTalun
YEJI0BEKAY.

Tema 6. JDkoyiorusi — Hayka 0 B3aMMOOTHOUICHUSIX OPraHU3MOB M
HAJIOPraHU3MEHHBIX CHCTEM ¢ OKpY Kalollei cpeaoii

3apoxaeHue W pa3BuUTUE 3Koyormu B Tpyaax A. I'ymbonsara, K. @.
Pynee, H. A. CeBepuona, 3. I'ekkensa, A. Tencnu, B. H. Cykauésa. Paznensl u
3a1a4u 3K0JIoruU. CBS3b IKOJIOTUH C IPYTUMU HAyKaMH.

Meroabl skosoruu. [loneBbie HaOMIOAEHUS. DKCIIEPUMEHTHI B 9KOJIOTHH:
NpUPOAHBIE W JabopaTopHble. MojaenupoBaHUE B HKOJIOTMU. MOHUTOPUHT
OKpY’KarolIel Cpeibl: JIOKaTbHBIN, peTUOHATBLHBIN U TJI00aTbHBIN.

3HaueHUE DSKOJIOTMYECKUX 3HAHUW i1 YEJIOBEKa. OKOJIOTHYECKOE
MHPOBO33PEHUE KaK OCHOBA CBS3EH YeI0BeYECTBA ¢ mpupoaon. @opMupoBanue
AKOJIOTHYECKOHN KYJIbTYpPbl U 3KOJOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JlemoHcTpanumn

[Hoptpetsi: A. I'ymboasar, K. ®@. Pynbe, H. A. CeBepuos, 3. ['ekkensb, A.
Tenciu, B. H. Cykaués.

Tabmuiel 1 cxeMbl: «Pa3aeisl sKoaoruny, « MeToabl sKoIorum», «CxeMa
MOHHUTOPHUHTA OKPY>KarOUIEH Cpeabi».

JlabopaTtopnass  padora  «l3ydyeHme  METOAOB  SKOJOTHUYECKHUX
HUCCJICIOBAHUI.

Tema 7. Opranu3msl u cpeaa 00MTAHUA

Okosornueckre  (GakToppl M 3aKOHOMEPHOCTH WX  JICUCTBUS.
Knaccudukanus skonorudeckux (HakTopoB: aOUOTHYECKHE, OUOTHYECKHE,
aHTpornoresusie. O0IIKMe 3aKOHOMEPHOCTHU ACHCTBUS SKOJIOTUYECKUX (DaKTOPOB.
[IpaBuno wmunumyma (K. Inpenrens, 0. Jlubux). TonepaHTHOCTS.
OBpUONOHTHBIE U CTECHOOHMOHTHBIE OPTaHU3MBI.

Abunotnyeckue Qaxtopsl. CBeT Kak skonorumueckuit akrop. JleiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOI'O CIIEKTPA HA OPTraHU3Mbl. DKOJIOTUYECKHUE TPYIIIIbI



pacTEeHUN W JKUBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUrHajbHas poJib CBETA.
doToneproan3M.

Temmneparypa kak skojoruueckuid (akrop. JlelicTBue Temmeparypbl Ha
opranu3Msbl. [[OWKUIOTEpMHBIE U TOMOHOTEPMHBIE OPTaHU3MbI. JBPUTEPMHbBIC
U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxnocTs kak skojormueckuit ¢akrop. Ilpucnocobienus pacTeHH K
noJiJIep>KaHuio BoJHOro Oananca. Knaccudukaiusi pacTeHuid o OTHOLIEHUIO K
Boze. [IpucnocoOnaeHus )KUBOTHBIX K U3BMEHEHHUIO BOJHOTO PEKUMA.

Cpenbl oOUTaHMSI OPraHU3MOB: BOJIHASI, HA36MHO-BO3AYIITHAS, TIOYBEHHAS,
IyOMHHAs TOJAMOYBEHHAs, BHYTpUOPTraHU3MeHHas. DU3NKO-XUMUUYECKUE
OCOOEHHOCTH cpell 0oOuTaHusl OopraHu3MoB. lIpucrnocoOsieHus OpraHu3MoB K
KU3HU B Pa3HbIX Cpeaax.

buonornueckne put™mbl. BHemHne u BHyTpeHHHE pUTMbL. CyTOUHBIE U
roJInyHble pUTMBL. [IprcrocoOIeHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHHSIM
YCJIOBHM KU3HU.

Xuznennsie ¢opmbl opranu3moB. [loHsATne o Kxu3HEHHOU (opme.
XKuszHeHHsie QOpMBI  pacTeHHil: JepeBbs, KYyCTapHUKH, KyCTapHUYKH,
MHOTOJICTHHE TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBbIE (DOPMBI >KUBOTHBIX:
TUAPOOMOHTHI, T€OOMOHTHI, a’3pOOMOHTHI. OCOOEHHOCTHM CTpOEHUs M 00pasa
KU3ZHHU.

buotnueckue  ¢akropsl. Buasl  OMOTHMYECKHMX  B3aMMOJICHCTBUIA:
KOHKYPEHIIUSI, XHUIIHUYECTBO, cuMOMO3 u ero Qopmel. [lapasutuswm,
KOOTIepalusi, MyTyaJIn3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HAXJICOHMYECTBO).
Herpoduueckue B3aumopeictBusi (tonuueckue, dopudeckue, hadbpuueckue).
3HaueHHe OMOTHMYECKUX B3aUMOJEHCTBUN ISl CYIIECTBOBAHMSI OPraHU3MOB B
cpene ooutanus. [IpHHIMIT KOHKYPEHTHOTO UCKIIFOUEHUS.

JdemoHcTpanuu

Tabmuiel U cxembl: «IKoJorudeckue ¢akTopb», «CBETOBOM CIIEKTPY,
«JKOJIOTUYECKHE  TPYNNbl  KUBOTHBIX TI0O  OTHOUIEHWIO K  CBETY»,
«TennokpoBHbIE KUBOTHBICY, «XO0JIOMIHOKPOBHBIE JKABOTHBICY,
«DU3noNIOTHYECKUE aaNTaIMK KUBOTHBIX», «Cpenpl 0OUTaHUS OPTaHU3MOBY,
«buonorunueckue putmbly, «KuzHeHHBIE GOPMBI pacTeHui», <« KU3HEHHbIE
(GOpMBI JKUBOTHBIX», «DKOCHCTEMA HIMPOKOJIUCTBEHHOIO Jieca», «DKOCHCTEMA
XBOMHOro Jeca», «llemm mnuranus», «XumHUYECTBO», «llapazutusmy»,
«Konkypennusy, «Cumobnosy», «KommeHcanmzm.

O6opynoBanue: repdapun pacTeHUN W >KUBOTHBIX, MPUCIOCOOTICHHBIX K
BIUSHUIO PA3JIMYHBIX SKOJOTHYECKHX (PaKTOpOB, repOaphu CBETOIOOUBBIX,
TEHEIIOOMBBIX U TEHEBBIHOCIUBBIX PACTEHUI, CBETOIIOOMBbIE, TEHEIIOOUBBIE U



TEHEBBIHOC/IMBBIE ~ KOMHATHBIE  PAacTeHHs, repdapuu W KOJUIEKLIUHU
TEIUIOIIOOUBBIX, 3UMOCTOMKUX, MOPO30yCTONYMBBIX PAaCTEHHUH, yydyena MTULl |
3Bepeil, repbapuu pacTeHWil, OTHOCAIIMXCS K TrurpoduraMm, Kcepodutam,
Me30(uTaM, KOMHATHBIE€ PACTEHHUS JIaHHBIX TPYMM, KOJUJIEKIIMH >KUBOTHBIX,
OOWTAIOIIMX B Pa3HbIX Cpenax, repdapuu U KOJUIEKIIMU PACTEHUH U )KMBOTHBIX,
00J1aJaf0IINX YepTaMHU NPUCTIOCOOJIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCIOBUI
KU3HU, TepOapuu U KOJUIEKIIUU PACTEHUHN U )KUBOTHBIX PA3JIMYHBIX KU3ZHEHHBIX
dbopM, KOJUIEKIMM >KUBOTHBIX, YYAaCTBYIOIIMX B Ppa3JIMYHBIX OHOTHYECKHUX
B3aUMOJECHCTBHSIX.

JlaGopaTopnasi padora «BbIsiBIIeHHE NPUCTIOCOOTIEHUN OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTopnass padora «BbiBieHHE NPUCHOCOOIEHUM OpPraHU3MOB K
BIIMSTHUIO TEMIIEPATYPhI».

JlaGopaTopHasi pa6ora «AHATOMHYECKUE OCOOCHHOCTH pPACTEHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rust BUA0B U NOMYJIA LMK

OKOJIOTMYECKHE  XapaKTEpUCTHKW  momymsuuu.  [lomymsimuss  Kak
Oouonoruydeckas cucreMa. Posb HEOTHOPOJHOCTHU Cpeibl, GPU3NYECKUX OaphepoB
U OCOOEHHOCTEl OHMOJOTMM BHJIOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOM
CTPYKTYpbl nomyisiuuid. OCHOBHbIE NOKAa3aTeNW MOMYJSIIUU: YUCIECHHOCTD,
IUIOTHOCTh, BO3PAacTHAs M MOJOBasi CTPYKTypa, POKIaeMOCTb, IPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUSL.

Okosornueckass ~ cTpykrypa  nomysmsiud.  OIeHKa  4YMCIEHHOCTH
nonyjsiuuy. JlnHamuka nonymisiiuu U e€ peryisiuus. buornueckuili noreHunan
nonyisiuud. MogenupoBanue JauHaMUKM —nomyisiuumu.  KpuBbie  pocta
YUCJIEHHOCTH mnomyisinuu. KpuBble BbDKMBaHUA. Perynsuus 4YHMCIEHHOCTH
NOMYJISIIUM: posib (AKTOPOB, 3aBUCALIMX W HE 3aBUCAIIMX OT IJIOTHOCTH.
Dkosornueckue crpareruu BuaoB (- u K-crparerun).

[Tonsitue 00 3KoOrMUecKkoi Huie Buaa. MecrooOuranne. MHoromepHast
Mozenb dKkoaoruueckor Humm Jx.M. XarumHcoHa. Pa3sMepsl 3KOJIOTHYECKOU
Huy. [loTeHnnanpHas 1 peann3oBaHHas HALIY.

Bug kak cucrema nomynanuil. Apeansl BUIOB. Buabsl U MX >KU3HEHHbIC
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJIEHTHI.

3aKOHOMEpPHOCTH TOBEICHUS U MUTpPALMA >KUBOTHBIX. buojormyeckue
WHBA3UHU YYyKEPOJHBIX BUJIOB.

JemMmoHCcTpanun

IToptpert: k. . XaTunHCOH.



Tabmuupl U cxembl: «DKOJOTMYECKUE XapaKTEPUCTUKU TOIYJISLUN,
«IIpocTpancTBeHHass CTpyKTypa mnomyiasiuun», «Bo3pacTHble MOUpamMUIbI
nomyasiuun», «CKOPOCTh 3aceleHHs TOBEPXHOCTH 3€MIId  Pa3IMYHBIMU
opranu3zmMammn», «Mojeinb skosorndeckon Humm Jx. M. XatunHcoHay.

O6opynoBanue: repbapun pacTeHUH, KOJJICKIIUHA KUBOTHBIX.

JlaGopaTtopnass padora «llpucrnocoOiieHuss ceMsiH pacTeHudl K
pacceneHuIo.

Tema 9. DKo0J10rHA COO0IECTB. JKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crtpykrypa. CBsizM MeEXIy
OpraHu3MamH B OMOLIEHO3E.

Dxocucrema kak oTkpbitTas cucrema (A. J[x. Tencnu). OyHKIIMOHATBHBIE
OJIOKM OpraHM3MOB B SKOCHCTEME: MPOAYIEHTHI, KOHCYMEHTBI, PEAYLIECHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetu. AOHOTHYECKUE OJIOKH
skocucTeM. [louBbl M Wbl B 3KOocucTeMax. KpyroBopoT BeHIECTB U MOTOK
SHEPIrUU B SKOCUCTEME.

OcHoOBHBIE  TMOKa3aTeld »HKOCUCTeMBbl. buomacca u  OpoOIyKIHS.
DKOJIOTUYECKHE MUPAMU/IBI UCcell, OMOMACChI U SHEPTHH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HanpapneHnubie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIileccuu. [lepBuunbie u
BTOPUYHBIC CYKIIECCUU W UX MPUYMHBI. AHTPONOTEHHbIC BO3JCUCTBUS Ha
cykneccun. Knmmakcnoe cooOmiectBo.  buopasznooOpazue #  TOJHOTA
KpPyroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoaHbie 3KOCUCTEMBI. JKOCUCEMbL 03EP U peK. DKOCUCmeEMbl Mopel
U 0Kearos. JKocucmemol myHOp, 1eco8, Cmenet, NyCmvlHb.

AHTpOIIOTEHHBIE DKOCHUCTEMBI. ArposkocucTeMa. ArporeHo3. Pazmuuus
MEKly aHTPOIIOT€HHBIMU U MPUPOAHBIMHU YKOCUCTEMAMU.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOodskocucteM. ['opojckas
dropa u dayna. CuHaHTpomnuzalusi ropojckoil ¢daynsl. buonmornueckoe u
X03IMCTBEHHOE 3HAYCHHUE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH dbopmupoBaHuUsl OCHOBHBIX B3aUMOICHCTBUI
OpraHm3MOB B J3KocucTeMmax. Poav xkackaonoeo s¢hghexma u  6uoos-
0upuxkamopos (Knouesvix 61u008) 8 GyHKyuonuposanuu skocucmem. llepenoc
SHEPIUU W BEIIECTB MEXAY CMEXKHBIMHU DSKOCHUCTEMaMH. Y CTOMYHUBOCTH
OpPraHu3MOB, TOMYJISIUA M DOKOCHUCTEM B YCIOBUSIX €CTECTBEHHBIX M
AHTPOIIOTEHHBIX BO3JICHCTBUM.

Mexanuzmvl  6o30eticmeusi  3A2pA3HEHUU  pA3HLIX  MUNO8  HA
CYOOP2AHUSMEHHOM, — OP2AHUSMEHHOM, HNONYJIAYUOHHOM U  IKOCUCHEMHOM
VPOBHAX,  OCHOBbl  IKOJOSUYECKO20  HOPMUPOBAHUA ~ AHMPONO2EHHO20



8030eticmaus. MeTononorusi MOHUTOPUHTA €CTECTBEHHBIX M AHTPOMOTECHHBIX
HKOCHCTEM.

JdeMoHCcTpanuu

IToptpert: A. JIx. Tencnu.

Tabmumer  uw cxembl:  «CtpykTypa  OuoreHosa», «DKocucTeMa
HIUPOKOJIUCTBEHHOTO aecay, «JKocuctema XBOMHOTO necay,
«DyHKIIMOHANIBHBIE TPYIIBl OpPraHU3MOB B 3kocucTeme», «KpyroBopot
BelIeCTB B dKkocuctemey», «llenmu mnuTaHus (macrtOUIIHAs, ACTPUTHAA)Y,
«IKoJoruyecKkas nupaMuiia uyucenn», « IKoJoTHUYecKas mupaMujia OMoMacchl»,
«JKojoruyeckas nupamuaa sHeprun», «OOpazoBanue Oonortay, «llepBuunas
cykneccus», «BoccTtaHoBreHue leca mocie moxkapay, «IKOCHCTeMa 03epay,
«ArpoueHos», «KpyroBopor BemecTB M MOTOK HSHEPrUM B arpoleHo3e»,
«IIpumepsl ypOOIKOCHCTEM.

OGopynoBanue: repbapuu pacTeHUM, KOJUICKIMU HACEKOMBIX, dYyuesa
NITUI] ¥ 3BEpe, repbapur KylIbTYPHBIX M JTUKOPACTYIIMX PACTEHUH, aKBapHUyM
KaK MOJIEJIb SKOCUCTEMBI.

IIpakTnyeckas padora «3ydenue u onucanue ypOo03KOCUCTEMBD.

JlabopaTopnas padora «/I3yueHue pazHoOOpa3usi MEJIKHUX I[OYBEHHbIX
YJICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKeKypeuss «ODKCKypcusi B THUINMYHBIA OuoreoueHo3 (B ayOpasy,
Oepe3HsIK, eTbHUK, HAa CyXOJAO0JIbHBIN HIIM TOMMEHHBIH JIyT, 03€p0, O0JIOTO).

IKCKYpCcUsl «IKCKYpPCHSI B arpodKOCUCTEMY (HA MOJI€ WM B TEINIMYHOE
XO3SIHCTBO)».

Tema 10. buocdepa — riodanbHas IKOCHCTEMA

buocdepa — oOmemianerapHas 00oouka 3eMJid, TJe CYIIECTBYET WIH
CylllecTBOBasia >ku3Hb. Pa3Butue mpencrabieHuii o Owocdepe B Tpymax O.
3tocca. Yuenue B. W. Bepnanuckoro o O6mocdepe. O6mactu Ouochepsl u eé
coctaB. JKuBoe BemiecTBo Ouocdepsl U ero QyHKIHH.

3aKOHOMEpPHOCTH cyliecTBoBaHusl Ouocdepsl. OcoO0eHHOCTH Ouochepsl
KaKk TJo0aibHOM »dKocucTeMbl. JluHamuueckoe paBHOBecue B Ouocdepe.
KpyroBopoTsl BemecTB U OHOreOXMMHUYECKHE ILMKIBI (yriaepoda, azoTa).
PutMugHOCTS sIBIICHHI B OHnocdepe.

3oHanbHOCTE Ounocdepnl. [lonarue o 6uome. OCHOBHBIE OMOMBI CYIIIM:
TYHIpa, XBOWHBIE Jieca, CMEIIAHHbIE W MIMPOKOJIMCTBEHHBIC Jieca, CTEIH,
CaBaHHBI, MMYCTHIHU, TPOTTMYECKHUE JIECA, BRICOKOTOPhS. KimMar, pacTUTenbHBIM
Y )KUBOTHBIA MUP OMOMOB CYIIIH.

Ctpykrypa U (QyHKIHMS SKMBBIX CHUCTEM, OIIEHKAa HUX PECYpPCHOTO
noTeHIana u 6uochepHbIx GyHKIUH.



JemoHCcTpauumn

[Toptpetsi: B. U. Bepnaackuii, 3. 3rocc.

Tabnuup! u cxemsl: «I'eocdepsl 3emany, «KpyroBopot azora B mpupoze»,
«KpyroBopot yriepoaa B mnpupoje», «KpyroBopor Kuciopoaa B MNPUPOJE»,
«KpyroBopoT BoasI B mpupoie», «OCHOBHBIE OMOMEBI cymimy», « KimmMmarnaeckue
rosica 3emuny, «Tynnpar, «Tairay, «CMenaHHbIi aecy,
«I1IupoKOTUCTBEHHBIN JIeCH, «Ctenby, «CaBaHHay, «IlycThIHsY,
«Tporuueckuu Jiec.

O6opynoBanue: repbapuM pacTeHUW pa3HbBIX OHOMOB, KOJUICKIIUU
KUBOTHBIX.

Tema 11. HestoBek M OKpyxa0LIas cpeaa

DKOJIOTUYECKUE KPU3UCHl M WX NpUYMHBL. BosznelicTBue yenoBeka Ha
ouocgepy. 3arpsizHeHue Bo3AyHIHOW cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoAgHOW cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymenue mnoubl. OxpaHa
MTOYBEHHBIX pecypcoB. MI3MeHeHHe Kiumara.

AHTpPOIIOTEHHOE BO3JCHCTBUE HA PACTUTEIBHBIM M JKMUBOTHBIM MHUD.
OxpaHa pacTUTEIBLHOTO U KUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAaHbI
npupoabl. Kpacubie kHuru. Oco00 oOxpaHsemble NPUPOJHBIE TEPPUTOPUH
(OOIIT). borannyeckue cabl U 300JI0TUYECKUE TTAPKHU.

OcCHOBHbIE NPUHIIMIBI YCTOWYMUBOIO PA3BUTHUS YEJIIOBEUECTBA U MPUPO/IBI.
PanmonanbHoe  IPUPOJOMOIB30BAHUE U COXpAaHEHHE  OHOJIOTHYECKOIo
pazHooOpasus 3emun. OOmKMe 3aKOHOMEPHOCTH TJIOOATBHBIX SKOJIOTHYCCKHUX
Kpu3nucoB. (OCOOEHHOCTHM COBPEMEHHOIO KpU3UCa M €ro  BEpOSTHbIC
MOCJIE/ICTBHUS.

Pa3zBuTne METOAOB MOHUTOPHMHIA Pa3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemuvle ucciedoeanusi nepexooa K pecypcocoepezarowiels u
KOHKYPEeHMOCnocoOHoti  aHepeemuke.  buonocuueckoe  pasnoobpazue u
ouopecypcol. Hayuonanvnvle ungopmayuonnvle cucmemsi, obecneuusaroujue
docmyn K uHgopmayuu no COCMOAHUN OMOENbHbIX U008 U IKOCUCHIEM.
OcHogbl  3KOpeabunumayuu  dKocucmem U cnocob6os  6opvoOLL ¢
ouonogpecoeHusMuU. PekoHcmpyKyus MOPCKUX U HA3EMHbIX IKOCUCTEM.

JdemoHcTpanuun

Tabmuubl W cxeMbl: «3arpsi3HeHHE aTMocdepbl», «3arpsi3HEHue
ruapocdepb», «3arpssHeHue nouBb», «llapaukoBeiii 3ddext», «Ocobdo
OXpaHsieMbl€ NPUPOTHBIE TEPPUTOPUNY», «MOJENIN yIPaBIIEMOI0 MUPAY.

O6opynoBanue: ¢GoTtorpadguu OXpaHsSEMbIX pACTEHUN W KUBOTHBIX KpacHoit
KHUTU Poccuiickon Oenepannu, Kpacuou KHUTH peruoHa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
BUOJIOTUHN HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pPE3yJIbTaTaM OCBOCHHS
OOyJaroIMMUCs TMPOTPaMM CpPETHEro o00Iero oOpa3oBaHMs: JUYHOCTHBIC,
METanpeIMETHBIE U TPEIMETHBIE.

B cTpykType JMYHOCTHBIX pE3yJbTaTOB OCBOCHUS MPOTPAMMBbI IO
OMOJIOTHUU BBIJICJICHBI CJIEIYIONIUE COCTABIISIIONINE: OCO3HAHUE O0yUYarOIIUMUCS
POCCUHCKON TPAKIAHCKOM HJIEHTHYHOCTH — TOTOBHOCTH K CaMOPA3BHUTHIO,
CaMOCTOSITEJIbHOCTH U CaMOOINPEIEICHUIO, Haluuyue momusayuu K OOy4YEHHIO
OMOJIOTUH, YereHanpasieHHoe pa3eumue BHYyTPEHHUX YOEKIEHNUI JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEM W HCTOPUYECKUX TpPAAUIUNA  Ppa3BUTHUA
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb  00YYalOIUXCs
PYKOBOJCTBOBaTbCA B  CBOEM  JEATEIBHOCTH  IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAMHM, MPUCYIIMMH CHUCTEME OHOJOTMYECKOrOo OOpa30BAHMS, HalUUUe
npasoco3HaHus SKOJOTUYECKON KYIbTYPbl, CHOCOOHOCMU Ccmasumb UEIH U
CTPOUTH )KU3HECHHbBIE ILJIAHBI.

JIndHOCTHBIE  PE3yNbTaThl  OCBOCHHUS MPOTrpamMMbl MO  OWUOJOTHUHU
JOCTUTAIOTCSI B €IMHCTBE Y4YEOHOM M BOCHUTATEIHLHOW JESATEILHOCTH B
COOTBETCTBUM C  TPAAUIUOHHBIMU  POCCUUCKUMHU  COI[MOKYJIHTYPHBIMH,
UCTOPUYECKUMHU U JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, NPUHSATHIMU B
oOIllecTBEe MpaBWJIaMH M HOPMAaMH TOBEJEHUS W CIOCOOCTBYIOT MpOIleccam
CaMOIIO3HAaHUs, CAaMOBOCIIMTAaHUS W CaMOpPa3BUTHUS, pPa3BUTUSI BHYTPEHHEU
MO3UIMU JIMYHOCTH, MATPUOTU3MA U YBAKEHUS K 3aKOHY U MPABOMOPSIIKY,
YEJIOBEKY TPYyJa U CTapllieMy IMOKOJEHUIO, B3AaUMHOIO YBAXKECHUS, OEPEKHOTO
OTHOIIICHUS! K KyJIbTYpPHOMY HACJIEAUI0O W TPAAMUIMUSAM MHOTOHAIIMOHAIBHOTO
Hapojaa Poccuiickon @enepanuu, Npupoae U OKPYKAKOILIEH Cpeae.

JIM9HOCTHBIE PE3yNbTaThl OCBOCHHUSA Y4ueOHOro mpeameTa «buomorus
JNOJDKHBI ~ OTpakaTb  TOTOBHOCTh M CIOCOOHOCTh  OOYyYaroluxcs
PYKOBOJICTBOBaTbCA C(POPMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTH,
CUCTEMOM LIEHHOCTHBIX OPHEHTALWN, MO3UTHUBHBIX BHYTPEHHUX YOEXKIECHUH,
COOTBETCTBYIOIUX TPATUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBa,
paclMpeHre >KU3HEHHOTO OIbITa W OMNbITa JESITEIBHOCTH B IIpoliecce
peanu3alMu OCHOBHBIX HAaIPaBJICHUN BOCHUTATEIBHOW AEATEIBbHOCTH, B TOM
YUCJIE B YACTU:

1) rpa:ka1aHCcKOro BOCIIUTAHUSI:



c(hOPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3WIUMA  OOydYaromerocs  Kak
AKTUBHOT'O U OTBETCTBEHHOTO YJIEHa POCCUHUCKOT0 O0IIEeCTBA;

OCO3HaHME CBOMX KOHCTUTYIIMOHHBIX TMpaB U OOSI3aHHOCTEH, yBa)KEHUE
3aKOHAa U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW MAESATEIBHOCTA MpPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YICOHBIX M MIO3HABATEIBHBIX 33]1a4, BHIMIOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OIpPEACNATh COOCTBEHHYIO TO3UIMI0 IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHE YUYUTHIBATH B CBOUX JACHCTBUIX HEOOXOAUMOCTH KOHCTPYKTUBHOTO
B3aUMO/JICUCTBUS JIIO/ICH C pa3HBIMHU YOCXKICHUSIMU, KYJIbTYPHBIMU [IEHHOCTSMHU
U COI[MAJIbHBIM IOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IPOLIECCE COBMECTHOI'O BBHIMOJIHEHUS
y4eOHBIX, IO3HABATEIbHBIX M MCCIEAOBATEILCKUX 3aJlay, YBaKUTEIHLHOIO
OTHOIIICHUS K MHEHHUIO OIMOHEHTOB NPH OOCYXIAEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCHICKOM IrpaXJaHCKON WJICHTUYHOCTH,
MaTpUOTU3MA, YBaXKEHUSI K CBOEMY HApOiy, YyBCTBAa OTBETCTBEHHOCTH TEpen
Ponnnou, ropmoctu 3a cBOWM Kpail, cBOK PoauHy, CBOW S3BIK U KYJIBTYpY,
MPOIIJIOE ¥ HACTOSIIEE MHOMOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[EHHOCTHOE OTHOLIEHWE K NPUPOJHOMY HACIECIUI0 K TaMSITHUKAM
MpUpPObI, TOCTHXKEHUsiM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,
TpyXe;

CIIOCOOHOCTh OLIEHUBAaTh BKJIAJ] POCCHUUCKHX YYEHBIX B CTAaHOBJICHHE U
pa3BUTHE OHWOJOTHU, TMOHUMAHUS 3HAYCHHUS OMOJIOTMHM B TO3HAHUM 3aKOHOB
MPUPO/IbI, B KU3HHU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiHas yoexx1€HHOCTh, TOTOBHOCTh K CIyKeHHUIO U 3amuTte OTedecTna,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTH OIIEHWUBAThH CUTYallUI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;



OTBETCTBEHHOE OTHOIICHUE K CBOMM POJMTENSIM, CO3IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHATHS IEHHOCTEW CEMEMHOMN KU3HU B COOTBETCTBUU C
TpaauuusaMu HaposioB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOUasl S3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHUI;

NOHUMAHHE HMOIMOHAIBHOTO BO3JACHCTBUS KUBOW NPUPOIABI U €€
LEHHOCTH;

TOTOBHOCTh K CaMOBBIPQ)XEHUIO B Pa3HBIX BUAAX HUCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH Ka4€CTBa TBOPUYECKOM JIMUHOCTH;

5) ¢pusnyeckoro BocnuTaHus, (POPMHUPOBAHUSA KYJILTYPbI 310POBbS U
3MOLMOHAJIBLHOIO 0JIaronoJIyuns:

NOHUMaHUE W peaju3alus 3I0pOBOrO0 M 0E€30MacHOro o0pasza >KU3HU
(3mopoBoe  mUTaHWE, COOJIOJEHHWE TUTMEHMYECKMX TpPaBWJI U HOPM,
cOalaHCUPOBAHHBIA PEXUM 3aHITUH M OTIbIXa, peryjspHas Quindeckas
AKTUBHOCTb), OE€pEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
coOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAHHUE LIEHHOCTH TMPaBWI HWHIWBUAYAIBHOTO W KOJUIEKTUBHOTO
0€30IMacHOr0 TOBEACHUS B CHUTYaIUSX, YTPOXKAIOIIMX 3I0POBBIO U KU3HU
JIIOICH;

OCO3HAHHWE  TMOCIEACTBUM W  HENPUATHS  BPEAHBIX  MPHUBBIYEK
(yrmoTpeOmneHus ajJKoroJsi, HAPKOTUKOB, KypEHUS );

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYA0JIO0HE;

TOTOBHOCTh K AKTMBHOM JEATEIBHOCTA TEXHOJIOTMYECKON U COLUUAIBHOMN
HaIPaBJICHHOCTH, CIIOCOOHOCTD WHULIMUPOBATH, MJIAHUPOBATH U
CaMOCTOSITENIbHO BBITIOIHATH TaKyl0 AESTEIbHOCTD;

UHTEpEC K pa3IuuHbiM cdepaMm MNpodhecCHOHANBHON AesATeIbHOCTH,
yMEHHUE COBEPILATh OCO3HAHHBIN BBIOOp Oynyiiei npodeccun U peannu3oBbIBaTh
COOCTBEHHBIC KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHHUIO M CaMOOOPa30BaHUIO Ha
MNPOTSKECHUU BCEU KU3HU;

7) IKOJOrH4eCKOr0 BOCIIMTAHUSA:

AKOJIOTMYECKH 11eJ1IeCO00pa3HOe OTHOIICHHE K MPHUPOJEe KaK HUCTOYHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYIlIeCTBOBAHUS;

MOBBINICHHE YPOBHS HKOJIOTHYECKON KyJNbTYPhI: TPUOOPETCHHUE OIBITA
IJAHUPOBAHMSI TIOCTYNKOB M OLIEHKA HX BO3MOXKHBIX TMOCIEACTBUI Jis
OKpY>KaroILlEH Cpe.ibl;



OCO3HaHHUE TI00aTBHOTO XapaKTepa dKOJOTHYECKUX MpoOJieM U MyTeil ux
peIIcHMS;

CIIOCOOHOCTh HCIOJIB30BaTh MPUOOpPETaeMble MPU HU3YyYEHUU OHOJIOTUU
3HAHUST U YMEHHUS TpU PEUICHUU MpoOJieM, CBS3aHHBIX C PaIlMOHAIBHBIM
MPUPOIONONB30BaHUEM  (COONIOZCHHE TPaBUI TOBEACHUA B  MPHUPOJE,
HaIpaBJICHHBIX Ha COXPAHECHHWE PABHOBECHS B JKOCHCTEMax, OXPaHy BHJIOB,
IKOCHUCTEM, OHOChEpPHI);

aKTUBHOE HEMpUSATUE JCHCTBUN, NPUHOCALIUX BpENl OKpYXKarollen
IPUPOAHON CpeJie, YMEHHE TPOTrHO3UPOBATh HEOIArONpPUATHBIE KOJIOTUYECKHE
MTOCJICICTBHSI MPETPHHIMAEMBIX JECHCTBUN W TIPEIOTBPAIATh UX;

HaJU4Me€ PA3BUTOIO  3KOJOTMYECKOrO0  MBIIIJIEHUS, 3KOJOTUYECKON
KyJbTYPBI, OIbITA JACSITEIBHOCTA SKOJOTUYECKOW HANpaBIEHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSl UMH B TO3HABATEIHHOM, KOMMYHUKATUBHON U COLIMAJIBHOMN
MPaKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUYCCKON  JIEATEILHOCTH
AKOJIOTUYECKOMN HAIPABICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(OPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLLEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU U OOIIECTBEHHON MPAKTUKHU, OCHOBAHHOTO Ha JUAJIOre
KYJbTYp, CHOCOOCTBYIOUIETO OCO3HAHHIO CBOEr0 MECTa B MOJUKYJIBTYPHOM
MUpE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YHTATEIbCKOW KYJIBTYPhI KaK CPEICTBa
B3aMMOJICUCTBHS MEX]TY JIFOJAbMH U TIO3HAHUS MUDA;

NOHUMaHUe crhenuuKy OUOJIOTMH KaK HayKd, OCO3HAHHS €€ pojii B
(GbOpMHpPOBAHNY PANMOHAIEHOTO HAYYHOTO MBIIIJICHUS, CO3TaHUH IIEIOCTHOTO
MIPEACTABICHUS 00 OKPYXAIOIEM MUPE KaK O €IWHCTBE MPUPOJbI, YEIOBEKA U
oOI1iecTBa, B MO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUH MTpoOsieM
COXpaHEHUs IPUPOJHOTO PABHOBECHS,;

yOeXKIEHHOCTh B 3HAUMMOCTH OUOJIOTUM ISl COBPEMEHHOMN IUBUIIN3ALINY:
oOecrieueHrss HOBOTO YPOBHS Pa3BUTHS MEIUITMHBI, CO3aHHUE TICPCIICKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX pellaTh PECYpCHble MPOOJIEMbl  Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTEeW BBIXOJA U3 TJIOOAIBHBIX AKOJIOTHYECKUX MPOOIEM
u obecneyeHHs Tepexoja K YCTOWYMBOMY PAa3BUTHIO, PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TIPUPOTHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OMOJIOTMYECKUX 3HAHUW B IEIAX
MOBBINICHUST OOIIEeH KYyJBbTYphl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOM  4YacTH  (PYHKIMOHAJIBHOM  TPAMOTHOCTH  OOydYaroIuxcs,
dbopmMupyemoil npu U3y4eHur OUOJIOTHY;



[IOHMMAHUE  CYIIHOCTM  METOAOB  IIO3HAHUSA, HCIIOJIB3YyEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIB30BaTh MOJIydaeMble 3HAHUS IS
aHanu3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEr0 MUpa M MPOUCXOAIINX B HEM
U3MEHEHHI, yMEHUE JieJ1aTh 00OCHOBAHHBIC 3aKJIIOYEHHS] Ha OCHOBE HAYYHBIX
(aKkTOB ¥ UMEIOIIUXCSI TAHHBIX C LIETBIO MOTyUYEHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTBh CAMOCTOSITENBHO MCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS IS
penieHus NpooJieM B peabHbIX KU3HEHHBIX CUTYaIIUSX;

OCO3HAaHUE LICHHOCTU HAayYHOM JEATEIBbHOCTH, TOTOBHOCTh OCYLIECTBIIATH
IIPOEKTHYIO U UCCIIE0BATEIBCKYIO IESTEIbHOCTh MUHINBUYAJIbHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENpPEpPhIBHOMY OOpa30BaHHUIO H
caM000pa30BaHUI0, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAaHUN MO OMOJIOTHU B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpenMeTHbie  pe3yJbTaTbl  OCBOEHUSI  y4eOHOro  mpeaMmera
«buonorus» BKIIOYAIOT: 3HAYMMBIE i1  (DOPMHUPOBAHHUS MHPOBO33PCHHS
oOyJaromuxcsi  MEXAUCIHUIUIMHAPHBIE  (MEXIPEAMETHBIE)  OOIICHAYYHbBIC
MOHATHS, OTPAXKAIOIIKE IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHEIUBUKY
METOJIOB TIO3HAHUS, WCIOIB3YEMBIX B €CTECTBEHHBIX HayKkax (BEIIECTBO,
DHEPTHUS, SBJICHHUE, TPOIECC, CHCTeMa, HAYYHBIA (hakT, MPUHIIUII, THIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHsl, HCCIEIOBaHME, HAOIIOJIEHUE, U3MEpEHUE,
DKCIIEPUMEHT U JpYyrue);  yHHUBEpPCAIbHBbIE  ydeOHbIE  JCUCTBUS
(mo3HaBaTenbHbIE, KOMMYHHMKATHUBHBIE, PETYIATUBHBIEC), 00€CIEUNBAIONINE
dbopmupoBanre (PyHKIIMOHATBHON TPAMOTHOCTH M COLMALHON KOMITETEHIIUU
0o0ydJarommxcsi;  COCOOHOCTh  OOYYarOIIMXCS  UCMOJBb30BaTh  OCBOCHHBIC
MEXIUCITUTUTMHAPHBIE, MHUPOBO33PCHUYECKHE 3HAHUS W  YHHBEPCAIbHBIC
y4eOHbIe ICHCTBUS B TTO3HABATEIILHON U COIIMAIBHON TIPAKTUKE.

B pesynprate wu3ydeHuss OWONOTMM HA YPOBHE CpPEIHEro OOIIero
oOpazoBaHusi y oOyudaromierocssi OyayT chOpMUPOBAaHBI TO3HABATEIbHBIC
YHUBEpCAIbHBIC Yy4YeOHBbIC JCHCTBHSA, KOMMYHHKATUBHBIC YHHBEPCAIbHBIC
ydeOHbIC JCHCTBUS, PETYISTUBHBIC YHHBEPCAIbHBIE YydYeOHBIC JICHCTBUS,
COBMECTHAs JeSATEIHHOCTD.

MeranpeaMeTHbie pe3yibTaThl OCBOCHUS MPOTPAMMBI CPEIHETO OOIIETo
00pa3oBaHUsl TOHKHBI OTPAXKATh:

OBiaseHue  YHMBEPCAJBHBIMM  Y4eOHbBIMM  NO3HABATEIbHBIMH
AeCTBUSIMM:

1) 6azoBble JJOrHYecKHe JeiCTBHS:



CaMOCTOSATENbHO  (OopMyJIHpOBaTE H  aKTyaIM3UpOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUU MPUEMBI JIOTMYECKOTO MBIILICHUS
(amanu3a, cuHTe3a, CpaBHEHUs, Kiaccuukamuu, 000OIIEeHMs), PaCKpPhIBAThH
CMBICJT OHMOJIOTMUECKHX TOHATHUH (BBIICIATH WX XapakTEpPHBbIC MPU3HAKH,
YCTaHABJIMBATH CBSI3U C APYTHMH MMOHATHSIMH ),

OMpeNeNsaTh 1LeNU NAESITeIbHOCTH, 3ajaBasi MapaMeTphl U KPUTEPUU UX
JOCTH)KEHUS, COOTHOCHTH PE3yJbTaThl JACSATENIBHOCTU C TOCTaBICHHBIMU
HEJSIMU;

HCTIONL30BaTh OHOJIOTUYECKUE TOHSATUS [Ji1 OOBsICHEHHS (HaKTOB U
SABJICHUUN KUBOW MPUPOJIBL;

CTPOUTH JIOTHYECKUE PACCYXKACHUS (MHIYKTUBHBIC, JCAYKTHBHBIC, IIO
aHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHUS B PACCMATPUBAEMBIX
SIBJICHHSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITFOUCHUS,

MPUMEHSATh  CXEMHO-MOJICTIBHBIE  CPEICTBA  JJIs  TPEACTABICHUS
CYIIIECTBEHHBIX CBS3CH M OTHOIICHHWHA B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX,
a TaKkKe TMPOTUBOPEUUH PA3HOTO POJia, BBIABICHHBIX B Pa3IUYHBIX
UH(OPMAITMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh IJIaH PEIICHUS MTPOOJIEMBI ¢ YUETOM aHallM3a UMEIOIIUXCS
MaTepHaTbHBIX M HEMATePUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITEIIBHOCTh, OIICHUBATh COOTBETCTBUE
PE3yNbTATOB LIEJISAM, OIIEHUBATh PUCKHU MOCJIEICTBUM EATETLHOCTH;

KOOPJIMHUPOBATh M  BBIMOJHATH Pa0OTy B  YCJIOBHUSIX peajbHOTO,
BUPTYaJILHOTO 1 KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIE0OBATEIbCKHE ICHCTBUS:

BJIAJCTH HaBBIKaAMU y4e0HO-HUCCIIeIOBATEIHCKON u MPOECKTHOMN
NEATEeIbHOCTH, HaBbIKAMHM  paspelieHus  npo0jeM, CIOCOOHOCTBIO |
TOTOBHOCTBIO K CaMOCTOSITCIIBHOMY IOMCKY METOJIOB PEIICHUS MPAKTHYCCKUX
3aJ1a4, MPUMCHCHHIO Pa3IMYHBIX METOOB ITO3HAHUS;

WCIIOJIB30BaTh PA3IUYHBbIC BUABI JEATEILHOCTH TIO TOJYyYEHUIO HOBOTO
3HAHMS, €r0 HMHTEPIPETAIlui, MPeoOpa30BaHUI0 U MPUMEHEHUI0 B YYCOHBIX
CUTYaIMIX, B TOM YHCJIC TIPH CO3/IaHUH YICOHBIX U COITMATBHBIX TIPOSKTOB;

dbopMHupOBaTE ~ HAYYHBIA  THN  MBIIIICHUS,  BIAAETh  HAy4YHOU
TEPMUHOJIOTHEH, KITFOUEBBIMH TMMOHATUSIMHI U METOJIAMU;

CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIE 33Jaud B 00pa30BaTEIbHOMN
NESTETLHOCTH U KU3HCHHBIX CUTYAITUAX;



BBISIBIIATh TPUYMHHO-CIIC/ICTBEHHBIE CBSI3M M aKTyaJIHM3WpPOBATh 3a/ady,
BBIJIBUTATh TUIIOTE3y €€ PEIICHHs, HaXOAUTh apTyMEHTHI IS JT0Ka3aTeIhCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHHUS;

aHAJIN3UPOBAaTh TIOJYYECHHbIE B XOJI€ PEIICHHs 3aJaud pPe3yJIbTaThl,
KPUTUYECKH OIICHUBATh WX JOCTOBEPHOCTh, MPOTHO3MPOBATH H3MEHCHUEC B
HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM, OIICHUBATh IPUOOPETEHHBIN OIBIT;

OCYUIECTBJIATH 1EJICHANPABICHHBIA MMOUCK MEPEeHOCca CPEJICTB U CIIOCOOOB
JENUCTBUA B MPOPECCUOHAIBHYIO CPENY;

YMETh TIEPEHOCHUTh 3HAHUS B MO3HABATEIBHYIO U MPAKTHYECKYIO 00JIacTH
KU3HEICATCIHHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE UJICH, TIPEIJIaraTh OPUTMHAIIbHBIC MTOAXObl U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE albTEPHATUBHBIC PEIICHUSI.

3) pabora ¢ uHpopmanmeii:

OpHEHTHUPOBAThCS B PA3NMUYHBIX WMCTOYHWKAX WHpOpMauu (TEeKCTe
y4eOHOTO TMOCOOMs, HAyYHO-TIOMYJSIPHOM  JHUTeparype, OHOIOTHYECKUX
CJIOBApsAX M CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHBIX, B HHTepHere),
aHAIM3UPOBaTh HMH(POPMANIUIO PA3IUYHBIX BHUAOB W (OPM TIPEACTABICHHUS,
KPUTHYECKH OIEHUBATH €€ JOCTOBEPHOCTH M HEPOTHUBOPECUNBOCTH;

dbopMyIHpOBaTH 3aITPOCH] U IPUMEHSTH Pa3TUYHBIC METO/IbI IIPU TTOUCKE U
oTbope Ouojornyeckor uHpOpMaIuK, HEOOXOJAMMOM ISl  BBITOJHEHUS
y4eOHBIX 33J1a4;

MprUOOpeTaTh OMBIT MCIOJIB30BAaHUS HH(POPMAITMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUHA, COBEPIIEHCTBOBATh KYJIBTYPY AKTHBHOTO  HCIIOJIb30BaHUS
Pa3ITUYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSATENILHO BBIOMpaTh ONTUMAIbHYI0 (OpMY TIpPEICTaBICHUS
Oouosiornyecko wuHpoOpManuu (Cxembl, rpaduKd, TUArpaMMBbl, TaOIHIbI,
PUCYHKH U APYTOE);

UCIIOJIb30BaTh HAYYHBIM S3BIK B KauyeCTBE CpeACTBa Npu paboTe ¢
Oouonornyeckod wHGOpPMAIUEH: TPUMEHATh XUMHYECKUE, (U3MUECKHE W
MaTeMaTHYeCKHE 3HaKU U CUMBOJIBI, (pOpMYJIbl, aOOpeBUaTypy, HOMEHKIIATYPY,
UCIIOJIB30BaTh M TPEOOpPa30OBBIBATh  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HaTJISTHOCTH;

BIIQJICTh  HABBIKAMH  pACIIO3HABAHUS W 3alUTBl  WHGOpPMAIIHH,
MH(GOPMaLIMOHHON 06€30MaCHOCTH JTUYHOCTH.

OBjajieHUe YHHBEPCAJbHBIMM KOMMYHUKATUBHBIMH J€HCTBUSIMU:

1) oO1enne:



OCYIIECTBIISITh KOMMYHHUKAallUd BO BceX cdepax KHU3HU, aKTUBHO
Y4acTBOBaTh B JHAJOTe€ WM JTUCKYCCHHM MO CYHIECTBY OOCYXIaeMOW TEMBbI
(yMeHue 3amaBaTh BOIPOCHI, BBICKA3bIBaTh  CYXKJIEHUS OTHOCHUTEIBHO
BBIIIOJIHEHUS [IPEAJIaracMoM 3a7a4i, yYUTHIBATh NHTEPECHI U COTJIaCOBAaHHOCTH
MO3ULUNA JPYTUX YYACTHUKOB JUAJIOra WA JUCKYCCUN);

pacno3HaBaTh HEBepOaJbHBIE CPEACTBA OOIICHMS, MOHUMATh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(IMKTHBIX CUTyaluH,
YMETb CMAT4aTh KOH(MIUKTHI U BECTU IIEPETOBOPHI;

BJIAJI€Th Pa3IMYHBIMU CIIOCOOAMU OOIIEHUS U B3aUMOJEHCTBUS, TOHUMATh
HaMEpeHusi JApYyrux JIOJeH, TNpOSBIATh YBAXUTEIBHOE OTHOIIEHHE K
co0eceTHUKY U B KOPPEKTHOU GpopMe (hopMyaupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHAsl 1eSITeJbHOCTh:

MOHMMAaTh U  HUCHOJb30BaTh  IMpPEUMYyIIECTBA  KOMaHIHOM  H
WHIUBUYyaIbHOM pabOThl TpH  pPElICHUH OHOJIOTMYECKOW  MpoOJIeMBI,
00OCHOBBIBATh HEOOXOAUMOCTh IIPUMEHEHUS IPyIIIOBBIX bopm
B3aUMOJEHCTBUSI IPU pEeLICHUH yueOHOM 3a/1auH;

BBIOMPATh TEMATUKY U METOAbl COBMECTHBIX NEUCTBHM C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKJOTO WIECHA KOJIEKTUBA;

OPUHUMATh LEJIM COBMECTHOM JEATENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATH JICUCTBUS IO €€ JOCTUKEHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pacnpenenaTb poid ¢ y4€TOM MHEHUN YYaCTHHUKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh Kauye€CTBO CBOET0 BKJIa/Ja M KaXKIOTO y4YaCTHHKAa KOMAHJIbI B
oOLIMii pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeayiaraTh HOBBIE IMPOEKTHI, OLUEHUBATh HAEH C MO3ULUU HOBHU3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISATh TO3UTUBHOE CTPATETHYECKOE TIOBEICHHE B Pa3IUUYHBIX
CUTYaLMSIX, TPOSIBIISITH TBOPYECTBO U BOOOpAKEHUE, ObITh MHULIUATUBHBIM.

OBiaieHUe YHMBEPCAJIbHBIMH PeryJISTHBHBIMH ACHCTBUSMMU:

1) camoopraHu3anusi:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JIJIS BBIABJICHHUS MPOOJIEM U MX
pelIieHus B )KU3HEHHBIX U YY€OHBIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OMOJIOTMYECKMX 3HAHWM IIEJIEBBIE U CMBICIOBBIC
YCTaHOBKH B CBOMX JIEWCTBHSIX U IMOCTYNKAX MO OTHOILIEHHIO K )KUBOW MPUPO/IE,
CBOEMY 3710POBBIO U 310POBbI0 OKPYKAOIINX;



CaMOCTOATENIbHO  OCYIIECTBIIATh  IMO3HABATENIBHYIO  JEATEIbHOCTD,
BBISIBJIATH NPOOJEMBI, CTaBUTh M (POpPMYyJIHMpPOBaTH COOCTBEHHBIE 3aJaud B
00pa3oBaTeNbHOMN NEATEIbHOCTH U )KU3HEHHBIX CUTYAIIHUSX;

CaMOCTOSTENIbHO COCTaBJIATh IUIAH pEHIeHUs TpoOiemMbl €  y4ETOM
UMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U TIPEATIOYTCHHUIA;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paclMpaTh paMKd ~ y4yeOHOTO TpeJAMeTa Ha  OCHOBE  JIUMYHBIX
MIPEANIOYTEHUM;

Jenatb ~ OCO3HAHHBIA  BBIOOpP,  apryMeHTHpOBaTh  €ro,  Oparthb
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CHoCcOOCTBOBAaTh (POPMHUPOBAHUIO U TPOSIBICHUIO IIUPOKOU 3PYIULUHU B
pa3HbIX 00JacTAX 3HAHWIl, MMOCTOSHHO MMOBBIIATH CBOM 00pa30BaTENIbHBIN U
KYJIbTYPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B J€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YyJIbTATOB LEISIM;

BJA/JeTh HAaBBIKAMU IIO3HABATEJIBbHOM pediiekcud Kak OCO3HaHUs
COBEPILAEMbIX JEUCTBUII M MBICIUTEIbHBIX MPOIECCOB, MX pE3YyJIbTaTOB U
OCHOBaHM1, UCMOJIb30BaTh NPUEMBI pedIeKCHH ISl OLIEHKUA CUTYyalluH, BbIOOpa
BEPHOI'O PELIEHUS;

YMETh OLIEHHWBATh PUCKH M CBOEBPEMEHHO NPUHUMATh PELIECHUS MO X
CHUKEHUIO;

MPUHUMATh MOTHBBI U apPTyMEHTBHl JPYTrUX MpU aHAJU3€ PE3yJIbTaTOB
NEeSATENbHOCTH;

3) npuHATHE Ce0sl M APYTHX:

MPUHUMATD ce0sl, MOHNUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

OPUHUMATh MOTHBBI WM apryMEHTBhI JIPYTUX MpU aHaJIU3€ pPe3yJIbTaTOB
NEeSTENbHOCTH;

OPU3HABATH CBOE MPABO U MPABO APYIHX HA OIIMOKH;

pa3BUBATh CIOCOOHOCTh TOHUMATh MUP € TIO3UIMH JIPYTOro YeJIOBEKa.

HNPEAMETHBIE PE3YJIBTATBI

[IpenMeTHBIE pe3yNbTaThl OCBOSHHS COJEp)KaHUs y4eOHOTO MpeaMeTa
«buonorus» Ha yrayOJnEHHOM YpOBHE OPHEHTHPOBaHbBI Ha oOecreueHue
npodunbHOro oOyueHusi oOywatomuxcs Ouonorud. OHH — BKIIIOYAIOT:
cneurpuyeckue 1yig OMOJOTHH HayYHbIe 3HAHUS, YMEHUS U CIOCOOBI IeHCTBUIA
0 OCBOCHHUIO, UWHTEpHpeTaluu ¥ NpeoOpa3oBaHUIO  3HAHWW, BHJBI



JEATEIBbHOCTH O MOJYYEHUIO HOBBIX 3HAHUN M MX MPUMEHEHUIO B PA3IUYHBIX
y4eOHBIX, a TaKke B pEaNbHBIX JKU3HEHHBIX cHUTyanusx. I[IpenMerHbie
pE3yJIbTaThl MIPEICTABIEHBI IO FOJJaM U3yYEHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS y4yeOHOro mnpenmera «buosorus» B
10 knacce nOMKHBI OTPAKATH:

chOpPMUPOBAHHOCTh 3HAHUM O MECTe M POJU OWUOJOTHMH B CHCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MHpPa, B
NO3HAaHUM 3aKOHOB TNPUPOJABl W PEUIEHUMH MpoOJeM palMOHaIbHOIO
OPUPOJIONIOIB30BAaHUS, O BKJIAJE€ POCCHUICKUX U 3apyO€KHBIX YUEHBIX B
pa3BUTHE OUOJIOTUH;

BJIQJICHUE CHUCTEMOM OHMOJIOTMYECKMX 3HAHWM, KOTOpas BKIIIOYAET:
OCHOBOIOJIararume OUOJIOTHYECKUE TEPMUHBI U TOHATUS (PKU3Hb, KIIETKA,
OpraHu3M, METabOoJIM3M, FOMEOCTa3, CaMOPETYJIALNs, CaMOBOCIIPOU3BEICHUE,
HaCJIEICTBEHHOCTh, H3MEHYMBOCTh, POCT U PAa3BUTHE), OMOJOTUYECKHE TEOPUU
(xnetounas teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas
Teopust HacnencTBeHHocT T. Moprana), yuenus (H. Y. BaBunoBa — o nenTpax
MHOToOOpa3usi W  TMPOUCXOXKIAEHUS  KYJIbTYPHBIX  PAacTEHUM), 3aKOHBI
(ennHOOOpa3usi MOTOMKOB IEPBOI0O MOKOJIEHUS, PaCUICINIEHUS, YUCTOThI TaMET,
HE3aBUCUMOTO HacnenoBanus [. Mengens, TOMOJIOTUYECKUX pPSJAOB B
HacieAcTBeHHOM — m3meHuumBocth  H. WM. BaBunoBa),  npuHUHUIBI
(KOMITJIEeMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIAMH HAy4HOI'O IMO3HAHMSI, UCIIOJIb3YEMBIX B
OMOJIOTrMYECKUX MCCIEIOBAHUAX JKUBBIX OOBEKTOB (ONHCaHUE, H3MEpPEHUE,
HaOJI0JICHHE, DKCIIEPUMEHT);

YMEHUE BBIJENATh CYIIECTBEHHBIE PU3HAKU: BUPYCOB, KIETOK MPOKAPUOT
U JYKapuoOT, OJHOKJIETOYHBIX WU MHOTOKJIETOYHBIX OPraHM3MOB, B TOM YHCIIE
OaxTepuil, rpuOOB, pacTEHHUI, KUBOTHBIX W YEJIOBEKAa, CTPOCHHUS OPraHOB U
CUCTEM  OpraHOB  pAacTeHHUW,  KUBOTHBIX,  4YEJIOBEKa,  IPOIIECCOB
KU3ZHENIEATEIbHOCTH, MPOTEKAIOIUX B OpraHM3Max pacTEeHUM, >KUBOTHBIX U
YeJioBeKa, OMOJIOTMYECKMX TMPOLIECCOB: OOMeHa BelecTB (MeTaboau3M),
MIpPEBpAIICHHs] dHEPTUU, OPOKEHUSI, aBTOTPO(HOTO M TETEPOTPO(HOTO THUIIOB
nuTaHus, (QOTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Melo3a, TaMeTOreHesa,
AMOpHOreHesa, NOCTAIMOPHUOHAIBHOTO pa3BUTHS, Pa3MHOKEHUS,
UHAMBUYAIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a), B3auMOICUCTBUS T'€HOB,
reTepo3uca, HCKyCCTBEHHOTO 0TO0Pa;

YMEHHUE YCTaHaBIIMBAaTh B3aUMOCBSA3M MEXKIY OPraHOMAAMH KIETKH U UX
(YHKIUSAMH, CTPOCHHEM KIETOK pa3HbIX TKaHEH W UX (QYHKIUSMHU, MEXIY
OpraHaMHM M CUCTEMaMH OpPraHOB y PACTEHUM, KMBOTHBIX U YEJIIOBEKA U MX



GYHKIIUSAME, MEXKIY CHCTEMaMH OpPraHOB M WX (DYHKITUSMHU, MEXAY dTaraMu
oOMEHa BEMIECTB, JTamamMd KIETOYHOTO IMKJIAa ¥ JKU3HEHHBIX IIMKJIOB
OpraHU3MOB, ATanaMu 3MOPUOHAIBHOTO PA3BUTHS, T€HOTUIIOM U (DEHOTHUIIOM,
dbeHoTuroM u pakTopaMu cpeibl OOUTAHMS;

YMEHUE BBISBIATHh OTIIMYUTEILHBIC IPU3HAKH KUBBIX CUCTEM, B TOM YHCIIE
pacTeHul, )KUBOTHBIX M YEJIOBEKA;

YMEHHUE HCMOJIb30BATh COOTBETCTBYIOIIME APTYMEHTBI, OHMOJIOTMUYECKYIO
TEPMHUHOJIOTMIO M CHUMBOJIMKY JIJIsi JOKa3aTelbCTBAa POJICTBA OPTraHU3MOB
Pa3HbIX CUCTEMAaTHUYECKUX TPYIIIL;

YyMEHHE pemaTrh OWOJIOTMYECKHE 3a7a4d, BBIIBIATH PUIHHHO-
CIICICTBCHHBIC CBSI3M MEXKIY HCCICTYEMBIMU OMOJIOTHYECKUMHU TIPOIECCaMU |
SABJICHUSIMU, JIeJIaTh BBIBOJBI M TPOTHO3bI HA OCHOBAHWU TMOJIYYEHHBIX
pE3yNbTaTOB;

YMEHHUE BBINOIHATH JA0OPATOPHBIE U MPAKTHYECKHE PabOThI, COOMIOAATh
MpaBuJia Mpy padoTe ¢ y4eOHBIM U J1a0OPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUTATh THUIIOTE3bI, MPOBEPITh HMX OSKCICPUMEHTATLHBIMU
cpenctBamu, (Gopmynupys Lelb MCCIEIOBAaHUS, aHAIU3UPOBATH IMOJTYyYEHHBIC
pe3yNbTaThl U JACNIaTh BHIBOIBI;

YMEHHE y4acCTBOBATh B yUeOHO-UCCIIEA0BATEILCKOU paboTe 1o OUOJIOTHH,
AKOJIOTUH M MEIWIIMHE, TTPOBOIMMON Ha 0a3e MIKOJIBHBIX HAyYHBIX OOIIECTB, U
nyOMUYHO  TPEACTABISITH  TMOJYyYCHHbIE pPE3yJbTaThl Ha  YUYCHUYECKUX
KOH(DEpEeHITUSX;

YMEHHUE OIEHWBATh ITHUYECKUE ACTIEKThI COBPEMEHHBIX HCCIIEOBAaHUMN B
objmacth  OWOJIOTMM W MEOWIWHBI  (KJIOHUPOBAHHWE, HMCKYCCTBEHHOE
OIJIOZAOTBOPEHHUE, HAMIPABIEHHOE U3MEHEHUE T€HOMAa U CO3/IaHUE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp Oymyiiel mpodecCuoHanTbHON
JNEITCIIBHOCTH B 00JacTH  OMOJOTHMH, MCOUIMHBI, OHWOTEXHOJOTHH,
BETCPUHAPHH, CEITLCKOTO XO3SWCTBA, MUIIEBONH MPOMBIIICHHOCTH, YIIyOIsITh
MO3HABATENIbHBIII ~ MHTEpPEC, HANpaBJIEHHBII Ha  OCO3HAHHBIA  BBHIOOD
COOTBETCTBYIOIIEH MPohecCuu U MPOIOKEHHE OUOJIOTHYECKOTO 00pa30BaHUS
B OpraHU3ANMIX CPEAHETO MPO(HECCHOHATHFHOTO U BBICIIIETO 00pa30BaHUsI.

[IpeameTHBIE pe3yabTaThl OCBOCHUS yueOHoro mpeamera «buosorus» B
11 Knacce NOJXHBI OTPAXKATE:

c(hOpMHUPOBAHHOCTh 3HAHMH O MECT€ M POJU OHWOJOTHH B CHCTEME
€CTECTBEHHBIX HAyK, B ()OPMHUPOBAHMH COBPEMEHHOW E€CTECTBEHHO-HAYyYHOUN
KapTUHBI MHUpPA, B MO3HAHWH 3aKOHOB TPHUPOABI W PEIICHUH SKOJOTUYECKUX
npo0jiieM 4YeloBeuecTBa, a TaKKe B PEIICeHUH BONPOCOB PalMOHAIBLHOTO



MPUPOIONONB30BaHUs, U B (POPMUPOBAHWU I[IEHHOCTHOTO OTHOIIEHUS K
npupojie, OOIIECTBY, YEIOBEKY, O BKJIaJIe POCCUMCKUX U 3apyOexKHBIX YUEHbIX-
OMOJIOTOB B pa3BUTHE OUOJIOTHH;

yMEHHUE BIIAJIETh CUCTEMOM OMOJIOTMYECKUX 3HAHUW, KOTOpas BKIIOYAET
ONpeaeIeH!s] U MOHUMAHUE CYIIHOCTH OCHOBOMOJAraroUMX OHOJIOTHYECKUX
TEPMHUHOB U TOHATUN (BUA, dKOCUCTeMa, Omocdepa), 6MOTOTHUECKHE TEOPUU
(aBomonionHas teopuss Y. JlapBuHa, CHUHTETUYECKas TEOPHUS HBOJIIOIUH),
yuenust (A. H. CeepuoBa — o MyTsAX W HampasieHUsX 3Boionuu, B.U.
Bepuajnckoro — o 6uocdepe), 3akoHbl (reHeTHUECKOT0 paBHOBecHs Jx. Xapau
u B. BaiinOepra, 3apojsieBoro cxoactsa K. M. bapa), npaBuina (MuHUMyMa
1O. JInbuxa, 7K0NIOrM4ecKoil MUpaMUIbl SHEPTHH ), TUIOTE3bI (TUIIOTE3a «MUpPA
PHK» V. I'mnGepta);

YMEHUE  BIAJAECTh OCHOBHBIMH  METOJAMH  HAy4YHOrO  IO3HaHUA,
UCIIOJIb3YEMbIMH B OHMOJIOTMYECKUX HCCIEAOBAHUSAX MKUBBIX OOBEKTOB U
AKOCHUCTEM (OMHUCaHuEe, W3MEpEHHe, HAOI0ICHUE, DKCIEPUMEHT), CIoco0aMu
BBISIBJICHUA U OLIEHKH aHTPOIIOT€HHBIX U3MEHEHHI B IPUPOJIE;

YMEHHE BBIIEATh CYIIECTBEHHbIE MpPHU3HAKU: BUIOB, OHOr€OLIEHO30B,
HKOCUCTEM U OuocQepbl, CTAOMIM3UPYIOIIETO, JBUKYIIErO U Pa3pblBaIOIIEIO
€CTECTBEHHOTO ot0opa, aJIONaTPUYECKOro u CUMITIaTPUYECKOTO
BU000pa30BaHus, BIUAHMUS JABWKYLIMX CHJI SBOJIOUUM Ha TreHO(OHA
HOMYJIALNH, TPUCTIOCOOJIEHHOCTH OPTaHU3MOB K Cpe/ie OOMTaHMsl, Yepe0BaHus
HaAIpaBJICHUI 3BOJIIOLIMM, KPYroBOpOTa BELIECTB W IIOTOKA JHEPIUH B
HKOCUCTEMAX;

YMEHUE YCTaHaBJIMBAaThb B3aUMOCBS3M MEXKIY MPOLIECCAMH HBOJIIOLUH,
JBYKYIIMMH CUJIAMU aHTPONOTE€HEe3a, KOMIIOHEHTAMU Pa3IMYHbIX SKOCUCTEM U
IPUCTIOCOOJIEHUAMU K HUM OPraHU3MOB;

YMEHUE  BBISBIATH  OTJIMYUTEIBHBIC TPU3HAKKH  JKUBBIX  CHCTEM,
IPUCIOCOOJICHHOCTh BUJIOB K Cpelie OOMTaHusl, a0MOTUYECKUX U OMOTHYECKUX
KOMITIOHEHTOB 3KOCHCTEM, B3aMMOCBSA3€H OpraHM3MOB B COOOUIECTBAX,
AHTPONOTE€HHBIX U3BMEHEHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOLIUE apTyMEHTHI, OHMOJOTHYECKYIO
TEPMUHOJIOTHI0O M CHUMBOJIMKY Il JOKa3aTelbCTBAa POJCTBA OPraHU3MOB
pPa3HbIX CHUCTEMATHYECKUMX TPYMM, B3aUMOCBSI3M OPraHu3MOB U  CpPEbl
oOWTaHUs, €IUHCTBA YEJOBEYECKUX pac, HEOOXOAMMOCTH COXPAHECHHUS
MHOT000pa3usl BUJIOB U 3KOCHUCTEM KaK YCJIOBUS COCYILIECTBOBAHUS MPUPOABI U
YeJI0BEYECTBA;

yMEHHE pemaTb OWOJIOTMYECKHE  33/Jayd, BBIBIATH MPUYUHHO-
CJIEICTBEHHBIE CBSI3M MEXKIY UCCIENyEeMbIMU OMOJIOTMYECKMMHU MPOLECCaMU U



SBIICHUSIMU, JIeJaTh BBIBOJBI W TPOTHO3bI HA OCHOBAaHHHM MOJYYEHHBIX
pE3ybTaTOB;

YMEHHUE BBIMOJIHATH Ja0OpaTOpHbIE U MpaKkTUYecKue paboThl, COOMIOAATh
paBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bl, MPOBEPATh HUX SKCIEPUMEHTAIHLHBIMU
cpeactBamu, (GopMynHpys Ledb HUCCICNOBAaHUS, aHAJIM3UPOBATH MOJIYYCHHBIC
pe3yNbTaThl U JENaTh BHIBOJIBI,

yMEHHUE y4acTBOBATh B Y4EOHO-UCCIIEA0BATENBCKOM paboTe 1Mo OUoIoruwy,
AKOJIOTUU M MEIUIIMHE, TPOBOJMMON Ha 0a3e MIKOIbHBIX HAYyYHBIX OOIIECTB, U
nyOJMYHO TPEACTABIATh TMOJYYCHHBIE pE3ylbTaThl Ha  YYEHHYECKHX
KOH(epeHUHUsIX;

YMEHHE OLCHUBATh THUIIOTE3bl U TEOPUU O MPOUCXOXKJIECHUU KU3HHU,
YelloBeKa M 4YEJNOBEYECKUX pac, O NpUYMHAX, IOCIEACTBUAX M cIocobax
MpEeA0TBpAlICHUS TJI00AIbHBIX U3MEHEHUI B Onocdepe;

YMEHHE OCYIIECTBIISATh OCO3HAHHBIM BHIOOP Oyayliel mpodeccruoHanbHON
JESTENIbHOCTH B 00MacTH OMOJOTHH, JKOJIOTUH, TPHUPOAOIOIHE30BAHNUS,
MEIMLINHBI, ONOTEXHOJIOTUH, ICUXOJIOTUH, BETEPUHAPUH, CEJIbCKOIO XO035ICTBa,
OUIIEBOM  MPOMBIIUIEHHOCTH,  yIayOJdsTh  NO3HABaTENIbHBIM  MHTEpeC,
HaIlpaBJIEHHBI Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIONIEH mpodeccun u
MPOJOHKEHHE OMOJOTHYECKOT0 00pa3oBaHWsI B OpPraHM3AIUsaX CPEIHEro
poheCCHOHAIBHOTO u BBICIIIETO o0Opa3oBaHUs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaunmeHnoBanme KouunyecTBo 4yacoB
dyeKkTpoHHbIE (LM (POBbLIE)
n/ pa3iesioB U TeM KonTposabHubie IIpakTuyeckue
Bcero o0pa3oBaTe/ibHbIE PeCypChl
1| NPOrpamMMbl padoThI padoThI
1 Buosnorus kak Hayka 1 resh.edu.ru
JKuBble cucTeMbl 1 UX
2 2 resh.edu.ru
U3y4yeHue
3 buonorus kieTku 2 0.5 resh.edu.ru
XuMuyeckas
4 10 1 resh.edu.ru
OpraHu3alus KIETKU
Ctpoenue u KITUH
5 P Pyn 8 2 resh.edu.ru
KJIETKH
OOmeH BelecTB U
6 NpEeBpaIIeHUe YHEPTUH 9 1 resh.edu.ru
B KJIETKE
HacnenctBennas
7 uHpOpMaIHS 1 9 0.5 resh.edu.ru
peanmzanus €€ B KIIETKE
JKU3HEeHHBIN ITUKI
8 6 1 resh.edu.ru
KJIETKU
CtpoeHue 1 KITUHA
9 P Pyu 17 1.5 resh.edu.ru
OpraHU3MOB
PasmHoOxeHue u
10 8 1.5 resh.edu.ru
pa3BUTHE OPTraHU3MOB
I'eneTuka — Hayka o
11 e 2 0.5 resh.edu.ru

HaCJICACTBCHHOCTH U




U3MEHUYNBOCTH
OpPraHu3MOB
3

12 AXOHOMEpHOCTH 10 1 resh.edu.ru
HACJIEICTBEHHOCTH
3

13 AKOHOMEPHOCTH 6 1 resh.edu.ru
U3MEHYNBOCTH

14 I'eHeTHKa yenoOBEKA 3 0.5 resh.edu.ru

15 CenexIus OpraHu3MoOB 4 1 resh.edu.ru
buorexuonorusa u

16 CHHTETHYECKAS 4 resh.edu.ru
ouoJorus

17 PezepBHOE Bpemst 1

BIIEE KOJIMYECTB
OB 0 CTBO 102 13

YACOB I10 ITPOTPAMME




11 KITACC

Ne
n/
n

HauMenoBanue
pa3aesioB U TeM
NporpamMMbl

3apoxeHue u
pa3BUTHE
JBOJIIOLMOHHBIX
MPEJICTABICHUN B
OMOJIOTUH
MuKpo3BOIOIUS U €€
pe3yabTaThl
Maxkpo3Botorus u eé
pe3yabTaThl

KoauuecTBO 4acoB

Bcero
padoThI

14

KonTposabHbie

IpakTuyeckue
padoThI

dekTpoHHbIE (LM (POBbLIE)
o0pa3oBaTesibHbIE pecypchl

resh.edu.ru

resh.edu.ru

resh.edu.ru

[Ipoucxoxnenue u
pa3BUTHE )KU3HH HA
3emiie

15

1.5

resh.edu.ru

IIpoucxoxaeHue
YEJI0BEKa —
aHTPOIIOTEHE3
DKoJorus — Hayka o
B3aMMOOTHOLIEHMSIX
OpPraHU3MOB U
HaJ0pPTaHU3MEHHBIX
CUCTEM C OKpYXKarolen
cpenoit

OpranusMmsl 1 cpena
oOuTaHus

10

0.5

1.5

resh.edu.ru

resh.edu.ru

resh.edu.ru




3

8 otoriA UB HAOEH 9 0.5 resh.edu.ru
MOMYJISAUI
DKoJoTus COOOIIECTB.

9 DKOJIOTHYECKHE 12 0.5 resh.edu.ru
CHCTEMBI

10 buocdepa — rmobanpHas 6 resh.edu.ru
IKOCHCTEMA
q

11 CHOBER 1 6 resh.edu.ru
OKpY’KaroIas cpenia

12 PesepBHOE Bpems 8 resh.edu.ru

OBUIEE KOJIMYECTBO
i 102 7.5

YACOB I10 ITPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/ Tema ypoka

buosorus kak KOMIIJIEKCHasI
HayKa U KaK 4acTb
COBPEMEHHOTO 00IIeCTBa
JKuBBIe cCTEeMBI B HX
CBOMCTBaA

YpoBHEBas OpraHu3alus
JKHUBBIX CHCTEM

KoaudecTBO 4acoB

KonTpoJibHbIE

Bcero
padoThI

IIpakTuyeckue

padoThI

Jara
U3ydeHust

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

Hcropus oTkpsITHS U
U3YYEHUS KIIETKU.
Knerounas reopus

Meroasl MOJNIEKYJIIPHON U
KJIETOYHOU OMOJIOTHH.
[IpakTuueckas pabora
«M3y4yeHne MeTo10B
KJIETOYHOM Oroioruu
(xpomarorpadus,
aneKkTpodopes,

g depeHmaIbLHoe
ueHtpudyruponanue, [1LP)»
XHUMHUYECKUH COCTAB KIETKH
MuHepaibHbIE BEIIeCTBa

0.5




KJIETKH, UX OHOJIOrnYecKas
poib

Opranuveckue BemecTBa
KJIETKH — OEJIKH.
JlaboparopHas paboTa
«O06Hapyx)eHHe OEITKOB ¢
ITOMOIILI0 KaY€CTBEHHBIX
peaKuuii»

CBoiicTBa, KIaccupuKaus u
byHKIMN OEIKOB

0.5

Oprannueckue BeniecTna
KJIETKH — yTJICBOJIbI
Oprannueckue BeniecTna
KJIETKU — JIUTIUIBI

HYKJ'IGI/IHOBI)IG KHCIIOTHI.
JHK u PHK. JlabopaTopHas
pabora «MccnenoBanue
HYKJICHMHOBBIX KHCJIOT,
BBIJICJIEHHBIX U3 KJIETOK
Pa3INYHBIX OPTaHU3MOBY

0.5

Crpoenue u ¢pyukiuu ATO.
HApyrue
HYKJIe03uATpu(oCchaThI
(HTD)

10

CexBenupoanue JIHK.
MeToapl TEHOMUKH,
TPAHCKPUIITOMHUKH,
MPOTEOMUKU MeToabl




11

CTPYKTYpPHOU OMOJIOTHUH
Turbl KIETOK.
[TpokapuoTtuueckas KieTka

12

13

14

CrpoeHnue 3ykapuoTUYECKOn
KyeTku. [IpakTdeckas
pabora «/3y4yeHue CBOMCTB
KJIETOYHOM MeMOpaHbI»
[ToBepXHOCTHBII anmapar
KJIETKH

OnHOoMeMOpaHHBIE
OpIaHOM]IbI KJIETKH.
ITpakTuyeckas pabora
«V3ydyenue BUKEHUSA
LIUTOILIA3MBbI B
PACTUTENBHBIX KIETKaX»
ITosryaBTOHOMHBIE
OpraHoubl KIETKU:
MUTOXOH/IPHH, TUIACTH/IBI.
JlaGoparopHas paboTa
«MccnenoBanue mia3mMonamns3a
Y JIETIJIa3MOJIN3a B
PACTUTENBHBIX KIETKaX»
HemeMm0OpanHbie opraHou/ bl
KJIETKH

0.5

0.5

0.5

15

Ctpoenue u GyHKINH s11pa
CpaBHuTenbHas
XapaKTepUCTHKA KIETOK
sykapuort. JlabopaTopHas

0.5




pabora «3yuenue cTpoeHust
KJICTOK pPa3JIMIHbIX
OpPTaHU3MOBY

16

17

AccuMuianusa u
JTUCCUMIIISALINS — JBE
CTOPOHBI META0OIM3MA.
Turmbl oOMeHa BEUeCTB.
JlaGopaTtopHnast pabota
«M3yueHune KaTalIuTUYECKOM
aKTUBHOCTH ()epMEHTOB (Ha
npUMepe aMHIIasbl WK
KaTaJiasbl)»
DepMEHTaTUBHBIN XapaKTep
peaxiuii KJIeTOYHOTro
MeTabonu3ma.
JlaGoparopHas paboTa
«M3yyenune
(dbepMEeHTaTUBHOTO
pacIierieHus! IepoKCuaa
BOJIOPOJIa B PACTUTEIBHBIX U
JKUBOTHBIX KJIETKAX))

0.5

18

19

benku-akTuBaTOpH! M OENKU-
UHTHOUTOPBI

ABTOTpOGHBIN TUTT 0OMEHa
BEIIECTB

dorocuHTE3

Xemocuntes. JlabopatopHas
paborta «CpaBHEHHE

0.5




20

21

22

23

npoieccoB (poTocuHTE3a U
XEMOCHHTE3a»
AHa’poOHbBIE OPTaHU3MBI.
Bunbr OpoxeHust.
JlaboparopHas paboTa
«CpaBHEHHE IIPOLIECCOB
OpOXKEHUS U JBIXaHUSD)
AspoOHBIE OPraHU3MBI.
DTanbl SHEPreTHIECKOro
oOMeHa

DHeprus MeMOpPaHHOTO
rpagueHTa MPOTOHOB.
Cunre3 AT®: pabota
npoToHHON AT®-cuHTa3bI
Peakium MmatpudHoro
CUHTE3a

Tpanckpunuusa —
MaTpuuHblid cuHTe3 PHK

24

Tpancisuus u e€ 3ransl
KonnpoBanue aMuUHOKHCIIOT.
Posb pubocom B 6GrocuHTe3€
Oenka

25

Opranu3zanus reHoma y
MIPOKApHOT U SYKapHOT
MonexyispHblE MEXaHU3MBbI
JKCIIPECCUU T€HOB Y
JYKapuoT

26

Bupycel — BHEKIJIETOUHBIE

0.5




(bopMBI )KU3HU U
00JMraTHble apa3uThl.
[IpakTuyeckas pabora
«Co3ganue MoJeNi BUPyCa»

27

BupycHsie 3a60neBanus
YeNoBeKa, )KUBOTHBIX,
pacteHui
Hanotexnosoruu B
OHOJIOTUH U MEJUIINHE

28

29

30

JKu3HEeHHBIN UKIT KJISTKH
Martpuusnsiii cuate3 JJTHK
XpomocoMmsl. JTaboparopHas
pabota «3yuenue
XPOMOCOM Ha TOTOBBIX
MHKpOTIpenapaTax»
[enenue KIeTKU — MHUTO3

0.5

31

Tunsl knerok. Kapuokunes u
nuToKkuHe3. JlaboparopHast
pabora «Habmronenue
MHUTO3a B KJIETKaX KOHYHKA
KOpeIlKa JyKa (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

32

Perynsiuus sKu3HEHHOTO
ITUKJIa KIETOK
OpranusM Kaxk eJUHOE LIEJ0e

33

TkaHu pacTeHHH.
JlaGopaTtopHnast pabota
«3yuenue TkaHen

0.5




34

35

36

pacTeHuin»

TkaHu )KUBOTHBIX U
yenoBeka. JlabopaTopHas
pabora «3yueHue TkaHen
KUBOTHBIX)

Opranbl. CUCTEMBI OPraHOB.
JlaGopaTtopHnas pabota
«3yueHue opraHon
[[BETKOBOT'O PaCTCHUS»
Omnopa Tena opranu3MoB
JIBuKeHne OpraHu3MOB

0.5

0.5

37

[Iutanue oprann3MoB
IIutanme MO3BOHOYHBIX
JKUBOTHBIX.
IInmeBapuTensHas cucrema
YeloBeKa

38

JpIxaHue opranu3smMoB
JIpIxaHue Mo3BOHOYHBIX
JKUBOTHBIX U YEJIOBEKa

39

TpaHcopt BewEeCTB y
OpraHU3MOB

KposenocHas cucrema
MTO3BOHOYHBIX )KMBOTHBIX U
YeII0BEeKa

40

41

Brigenenue y opranu3smMoB
3amura y OpraHu3MOB
NmMmynHas cucrema
YyeJI0BEKa




42

Paznpaxumocts u
perysiiys y OpraHu3MoB
I'ymopanbHas peryssauus u
9H/IOKPUHHAs CUCTEMA
KUBOTHBIX U YEJIOBEKa

43

44

45

46

47

48

DopMBI pA3MHOKEHUS
OpraHU3MOB

[TonoBoe pa3MHOKEHUE
Meiios

l'amerorenes. O6pazoBanue

H Pa3BHUTHC I10JOBbLIX KJICTOK.

JlaGopaTtopHnas pabota
«M3yuenue cTpoeHus
HOJIOBBIX KJIETOK Ha FOTOBBIX
MHUKpOIpenapaTax»
WNunuBuyanbsHOE pa3BUTHE
OpPraHU3MOB — OHTOTEHE3
3aksajika OpraHoB M TKaHEH
U3 3apOJIbIIIEBbIX JIUCTKOB
Poct u pazBuTHe JKUBOTHBIX.
JlaGoparopHas paboTa
«BpbIsiBI€HNE TPU3HAKOB
CXO/ICTBA 3apO/IbIIeit
MIO3BOHOYHBIX JKHBOTHBIX)
Pa3mHOxeHMe 1 pa3BUTHE
pacrenuii. JlaboparopHas
pabota «CTpoeHHne OpraHoB
Pa3sMHOXKEHHUS BBICIIMX

0.5

0.5

0.5




49

pacTeHuin»

Hcropust cTaHOBJICHUS U
pa3BUTHS TCHETHUKHU KaK
SEN N

OCHOBHBIC TTOHSATHS U
CHUMBOJIbI TCHETUKH.
JlaboparopHas pabota
«Ipo3oduna kak 00BEKT
TCHETUYECKUX
UCCIICIOBAaHUI»

0.5

50

51

3aKOHOMEPHOCTH
HaCJIEIOBaHMS TPU3HAKOB.
MonorubpuaHoe
CKpel1BaHHE.
[TpakTnyeckas pabora
"N3y4eHne pe3yapTaToB
MOHOTHOPHUIHOTO
CKpeIIMBaHUs y 1p030(uibl"
[{uTonoruyeckre OCHOBBI
MOHOTHOPHUIHOTO
CKpEeLBaHUS

0.5

52

AHanu3upyroiiee
ckpemuBanue. Heronnoe
JOMMHHMPOBAaHUE

53

JurnbpuaHoe cKpemuBaHue.
[TpakTnueckas pabora
«3y4yeHue pe3ynpTaToB
TUTUOPUTHOTO CKPEIINBAHUS

0.5




54

55

y IpO30(HITBD»
[MuTonormyeckrue 0OCHOBBI
JTUTHOPUTHOTO CKPEITUBAHUSI
CuerieHHOE HaclIeIOBaHUE
MIPU3HAKOB

XpoMOCOMHasi TEOpUst
HACJIeICTBEHHOCTH

I'eneTuka mona

56

I"'eHoTnn Kak 1enocTHas
cucTreMa

['eneTnueckuii KOHTPOJIb
pa3BUTHS PAaCTEHUM,
JKHBOTHBIX M YeJIOBEKa

57

M3MeHYnBOCTH IPU3HAKOB.
Buas! nameHunBOCTH
MoudukarroHHast
U3MEHYUBOCTH

58

59

Bapuanvonssiii psag u
BapHallMOHHAas KpUBasl.
JlaGoparopHas paboTa
«HccnenoBanne
3aKOHOMEPHOCTEN

MO (PHUKAITMOHHON
M3MeH4nUBOCTH. [locTpoeHue
BapHAaIlIOHHOTO psJa U
BApUALMOHHON KPUBOII»
I'enoTunuueckas
WU3MEHUYUBOCTb.

0.5




60

61

KomMmbOunarusHas
M3MEHUYHUBOCTh
MyTtauunonHas
M3MEHUYHUBOCT.
[IpakTuyeckas pabora
«MyTtanuu y 1po3oduisl (Ha
TFOTOBBIX
MUKpoOIIpenaparax)»
3aKOHOMEPHOCTH
MYTalMOHHOTO Ipoliecca.
OINUreHeTHKA U
SIHUT€HOMHUKA

I'eneTuka yenoBeka.
[TpakTuueckas pabota
«CocraBiecHre U aHAIIN3
POAOCIIOBHOM

0.5

0.5

62

63

MeTtop1 METUITMHCKOM
F€HETHKH

3HaueHUE MEIUIIMHCKOM
T€HETHUKHU B
MPEIOTBPAIICHUH U JICUCHUU
FeHETHYECKHUX 3a00JIeBaHUMA
YyeJioBeKa

OCHOBHBIE TIOHATHSI
cenekuuu. JlabopatopHas
pabota «/3y4ueHue copToB
KYJIBTYPHBIX PACTCHHUH U
MOPOJT TOMAITHUX

0.5




64

KUBOTHBIX)

MeToOb!I CENEKIIMOHHOMN
paboTel. JJabopaTopHas
pabota «3yueHue MeTo10B
CEJICKLIUH PACTCHUN»
JlocTukeHus CeJIEKIINU
pacTeHUM U KUBOTHBIX.
[IpakTuyeckas pabora
«I[IpuBHBKa pacTeHHII»

0.5

65

66

CoxpaHeHue, U3y4eHue u
UCTIOJIb30BaHNE
TEeHETHYECKUX PECYPCOB
buotexHonorus kak Hayka u
OTpacIib POU3BO/ICTBA.
[TpakTnyeckas pabora
«M3yueHue oObeKTOB
OMOTEXHOJIOTHM»
OcHoOBHbIE HanpaBICHUS
CHUHTETUYECKOM Orooruu
XpoMOCcOMHasi U TeHHas
UH)XEHepus

0.5

67

Mennuunckue
OMOTEXHOJIOTUH

68

PesepBHBIi ypOK.
[ToBTOpenwue, 0600MIEHNE,
cHCTEeMaTH3aIus 3HaHUH

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

68

135




11 KITACC

Ne
n/ Tema ypoxka
n

OBosroMOHHAs Teopust Y.
JlapBuHa

JBrKyiye cuiibl
3BOJIIOLMU BUJIOB 110 Y.
HapBuny

Bbopn0a 3a cymecTBoBanue,
€CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOP

KoauuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3y4YCHUS

DJIEKTPOHHbBIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

dopmMHpoOBaHHE
CHHTETUYECKON TEOpUHN
SBOJIIOLIUH

OTaIbl 3BOIIOIUOHHOTO
mpolecca:
MUKPOIBOJIIOLUA U
MaKpOIBOJIFOLUS
IMonmynsauus —
JJIEMEHTAapHAasl €IUHULIA
HBOJIIOLIUU

3aK0H TeHETUYECKOTO

paBHoBecus Jx. Xapau, B.

Baiin6epra. JIabopatopHas
pabota «BbLsiBieHue

0.5




10

W3MEHYUBOCTH y 0CO0€ei
OJIHOTO BHUJIa»
DOnemeHTapHbIe (HaKTOPHI
SBOJIIOIINH

DddexT ocHoBaTES.
DddexT OyThIIOIHOTO
TOPJIBIIIIKA

Murpanuu. M3onsuuu
MOMYJISALNAN:
reorpaguyeckas,
Ouosiornueckas
EctectBenHsbIit 0TO0p —
HaANpPaBIAOMUN HaKTop
SBOJIIOINH

[TonoBoii oT60p
[TpucnocobaeHHOCTD
OpPraHU3MOB KaK pe3yabTaT
MHUKPO3BOJIOLUU.
JlaGoparopHas paboTa
«3yuenue apomop¢o30B
Y WJIM0AJANTAlNN Y
pacTeHui U )KUBOTHBIX)
IIpumepsr
MIPUCTIOCOOJICHUH y
OpTaHU3MOB:
Mophosioruyeckue,
dbuznonoruyeckue,
OMOXHMUYECKHE,

0.5

0.5




TIOBE/ICHYCCKHE.
JlaboparopHas pabota
«[Ipucnocobnenus
OpPraHU3MOB H UX
OTHOCHUTEJIbHAS
1eJ1IeCO00Pa3HOCTHY

11

Bupn, ero xpurepuu u
cTpykTypa. JlaboparopHas
pabota «CpaBHEHUE BUIOB
0 MOP(OJIOTHIECKOMY
KPUTEPUIO»

0.5

12

13

14

CrpykTrypa B
Bunoo6pa3oBanne kak
pe3yibTaT
MHUKPO3IBOJIOLIH

CBs13b MUKPOIBOIIOIUH U
SMUAEMHOIOTHH
Maxpo3BOIIOLIHSL.
[TaneonTonmornueckue
METOJIbI U3yUYCHHS
9BOJIIOLIUH
buoreorpaguueckue
METOJTbI H3YUCHHS
IBOJTIOIUH
DOMOpPHOIOTHYECKHE U
CPaBHHUTEIHHO-
MOpP(OJIOTrHUECKUE METOIBI
U3yUYEHHSI SBOITIOLIUT




15

MonekyisapHo-
TCHCTUUCCKHC,
OMOXHUMHUYECKHE U
MaTeMaTH4YeCKHE METOIbI
W3Y4YEHUS IBOJTFOIIUN

16

O0111e 3aKOHOMEPHOCTH
ABOJIIOIUU

AnlanTuBHas paauanus.
HepaBHOMEpHOCTH TEMIIOB
SBOIIOIUN

17

18

Hayunble runoressl
MIPOUCXOKICHHS )KU3HU Ha
3emie

Jlonayunsie
MIPEACTABICHUS O
3apOXKACHUU )KU3HU
OCHOBHBIE 3TaMbI
HEOPraHUYEeCKOM
HBOJIIOLIUN

['unoressl 3apoxaeHUsS
KU3HU

Hcropus 3emnu u MeTOAbI
€€ N3y4eHUs.
JlaGopaTtopHnast pabota
«3yueHue u onucanue
MCKOITa@MBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB)

0.5

19

HauannHbie Tanb!




20

OPraHUYeCKOM 3BOJIIOLUU
OBOIIOLUSA DYKAPUOT
OcHoBHBIE 3TaIbI
9BOJIIOLIMM PACTUTEIBHOTO
mupa. [IpakTuyeckas
pabora «M3y4yenue
0COOEHHOCTEN CTPOCHHUS
pacTeHn pa3HbIX
OTJIEIOB)

0.5

21

22

23

24

25

OCHOBHBIE ATaIbI
IBOJTIOIIMU KUBOTHOTO
MUpa

DBOJIOIUS KUBOTHBIX.
[TpakTrdeckas pabota
«M3ydyenne ocobeHHOCTEH
CTPOCHUS TIO3BOHOYHBIX
YKUBOTHBIX)

Pa3BuTHe xu3HM Ha 3emie
0 paMm U Meproam
MaccoBble BEIMUPAHUS —
IKOJIOTHYECKNE KPU3UCHI
TPOIILIIOTO

CoBpeMeHHbIN
JKOJIOTHYECKHUI KPU3HC,
€ro 0COOEHHOCTH
CoBpeMeHHas cuctema
OpPTraHUYeCKOTO MPOILIOTO
OcHOBHbIE

0.5




26

27

CHCTEMaTHYECKHUE IPYIIIbI
OpPTraHu3MOB
AHTpononorus — Hayka o
YeJloBeKe

PasButue npeacrasieHui o
IPOMCXOXKICHUH YEIIOBEKA
Mecro yenoBeka B cucteme
OpPraHUYECKOIo MUpa.
JlaGopaTopHnas pabota
«M3yuenue ocoO0eHHOCTEM
CTPOCHUSI CKeJleTa
YeNI0BeKa, CBA3aHHBIX C
IPSIMOXOKJICHAEM

0.5

28

JBrKyine cuiibl
aHTpoIoreHes3a
CootHomieHue
OMOJOTHYECKHUX U
COLIMAJIbHBIX (PaKTOPOB B
AHTPOIIOTEHE3E

29

30

31

OCHOBHBIE CTaANH
aHTpPOIIOTeHe3a
ITaneoreneruka u
IajcoreHOMHKa

OBOJIOLMS COBPEMEHHOTO
YyeJioBeKa

UYenoseueckue pachl.
[IpakTuyeckas pabora
«3ydyeHne 3K0JI0rM4eCcKuxX

0.5




32

ajarnTanui YeJoBEKay
MexucuunaInHapHbIe
METO/Ibl aHTPOMOJIOTUHU

33

34

3apoKJEHUE U pa3BUTHE
HKOJIOTHH

MeTobI SKOJIOTHH.
JlaGopaTtopHnas pabota
«3y4yeHnue MeTo10B
IKOJIOTUIECKUX
UCCIIEIOBAHUI
3HaueHUE IKOJOTUYECKUX
3HAHUH TSI YeITOBEeKa
Dxonorudeckue GpakTopsl

0.5

35

36

AOGuotnueckue GpakTOpHI.
CBeT Kak 3KOJIOTHYECKUit
¢axTop. JlabopaTtopHas
pabota «BblsiBieHuE
MPUCTIOCOOICHHIA
OPIraHU3MOB K BIIUSHUIO
CBETa»

AbuoTtnueckue GpaxkTopsl.
Temneparypa Kak
HKOJIOTHUECKUH (pakTop.
JlaGopaTtopHnast pabota
«BpIisBieHUE
MPUCTIOCOOICHUI
OPTraHWU3MOB K BIIUSTHUIO
TEMIIepaTypbI»

0.5

0.5




37

38

AbGuotnueckue GpakToOpHbI.
BnaxnocTs kak
IKOJIOTHUYECKUH (HaKTOP.
JlaGopaTtopHnas pabota
«AHaToMHUYECKHE
0COOCHHOCTH pacTeHH U3
pa3HbIX MECT OOUTAHUSD)
Cpenpl obuTanus
OpraHU3MOB

0.5

39
40

buonornueckue puTMbl
Kuznenusie Gpopmsl
OpPraHU3MOB

41

buotnyeckue pakTopsl
3HaueHne OMOTHUECKUX
B3auUMOJICUCTBUH I
CYIIIECTBOBaHUS
OpPTaHU3MOB B Cpeie
obuTaHus

42

43

DKOIOTrHYECKHUE
XapaKTePUCTUKU
MOMYJISIIIAN

OCHOBHBIE ITOKa3aTeIN
MOMYJISIIIAH: YUCIICHHOCTD,
IUIOTHOCTh, BO3pAacTHAS U
MOJIOBAs CTPYKTYpa
OCHOBHBIE ITOKa3aTeIN
MOMYJISIIIAH: POKIAEMOCTb,
MPHUPOCT, TEMI POCTA,




44

45

CMEPTHOCTb, MUTPAIIUU
DKkojoruyeckasi CTpyKTypa
HOMYJISIIIUU

Junamuka nonynsuuu u eé
peryusuus

Kpussie pocta
YUCIIEHHOCTH MOMYJISILIUH.
KpuBbie BbIKHBaHUS

46

DKOJIOrHYecKasi HUIa
Buja. Jlaboparopnas
pabota «IIpucnocobneHus
CEMSIH PaCTCHHI K
pacceneHuIo»

0.5

47

Bup xak cucrema
MOIYJISIUANA
3aKOHOMEPHOCTH
MOBEJCHUSI U MUTPALIUIA
JKMBOTHBIX

48

49

Co00111€CTBO OpraHu3MOB
— OHOIIEHO3

JKocucTeMa KaK OTKPbITast
cucrema

KpyroBoporT BemiecTB u
MIOTOK SHEPTHH B
9KOCHCTEME

OCHOBHBIC TOKa3aTEIU
KOCHCTEMBEI
DKOJIOTUYECKHE TUPAMUJIBI




50

51

W3menenust cooOmecTs —
CYKIIECCUH

[IpuponHbIE SKOCHCTEMBI.
DKOCHCTEMBI 03€p U PEK.
OKxocucreMsl MOpel U
OKEaHOB

DKocucTeMsbl TYHJIp,
JIECOB, CTEIIEH, ITYCThIHb

52

AHTpONIOTCHHBIE
IKOCHUCTEMBI
YpOOIKOCHCTEMEI.
[IpakTuyeckas pabora
«M3y4yeHue u onucanue
ypOO3KOCHCTEMBI»

0.5

53

54

3aKOHOMEPHOCTH
(dhopMHUpOBaHUST OCHOBHBIX
B3aNMOJICHCTBHHI
OpPTaHU3MOB B 3KOCHCTEMAX
MexaHu3Mbl BO3IEUCTBUSA
3arpsi3HEHUN pa3HbIX
TUIIOB Ha
CyOOpraHu3MEeHHOM,
OpTaHU3MEHHOM,
MOMYJISIITAOHHOM H
9KOCUCTEMHOM YPOBHSIX
Buocdepa —
oO1ierIaneTapHas
06oouka 3emiaun




55

56

VYuenue B. U.
Bepnazackoro o 6uochepe
3aKOHOMEPHOCTH
CyIllecTBOBaHUs OMOChEphI
KpyroBopots! BelecTs u
OMOTreOXMMHUYECKUE ITUKITBI
30HaITLHOCTH OHOChEPHI.
OcHoBHBIE OMOMBI CYIIIN

57

YcroitunBocTh Orocheps
DKOJIOTUYECKHE KPU3HUCHI U
UX TIPUYUHBI

Bo3szeiicTBue yenoBeka Ha

ouochepy

58

AHTpPOIIOT€HHOE
BO3JIEUCTBUE HA
pacTUTEIbHBINA U
JKUBOTHBIN MU
OxpaHna npupo/sl

59

OCHOBHBIE IPUHIIUTIBI
YCTOMUYUBOTO Pa3BUTHS
YeJI0BEYECTBA U MPUPO/IBI

60

PanuonansHOE
MPUPOJIONIONB30BAHUE U
COXpaHCHHE
OHOJIOTHYECKOTO
pa3zHooOpaszus 3eMiu

61

O00011EeHME 10 TEME
«MuKpO3BOIIONUA U €€




pE3YJIbTaThD)
O00011EeHME 110 TEME

62 «Maxkpo3BoJtonus 1 €
Pe3yJIbTaThD»
O0o0011IeHNE 10 TEME

63 «IIpoucxoxnenue u
pa3BUTHE )KU3HU HA 3eMIIe»

O6006menne o Teme
64 «IIpoucxoxaeHue
YeJI0BeKa — aHTPOIIOTCHE3»

O6006menne o Teme
65 «OK0JIOTHS — HayKa O

B3aUMOOTHOIIECHUSAX
OpPTaHU3MOBY

O0o0mIeHNE IO TeMe

66 «OpraHu3Msel 1 cpeja
o0ouTaHuI»
O06o00mIeHNE TT0 TeME

67 «OKONOTHA BUAOB U
MO YJISILIAN
O0001eHnE 110 TEME

68 «buocdepa — rnodanpHas
HKOCHCTEMAa)

OBILEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

68

7.5







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buosorus, 10 xknacce/ [laceunuk B.B., Kamenckuii A.A., PyouioB A.M. u
npyrue; nmoa peaakuuent Ilaceunuka B.B., AkiimonepHoe o0111ecTBO

((H?)I[&TCJII)CTBO «HpOCBGHIGHI/IC»

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS

* MULTIMEDIA — noanepka kypca «O01mas OMoJIOTHs»;

» JJTaboparopust KIIETKA; Metonuueckue matepuainsi: COOpHUK
HOPMAaTUBHBIX JOKyMeHTOB. buosorus /Coct. 3.J1. lnenpos, A. I,
Apkaawes. — M.: IIpoda, 201

AmnactacoBa JL.IT. O6mias 6uosorust. {ugaktudeckue Matepuaibl. — M.:
Bentana-I"pad, 2010.- 240c.

NpBanosa T. B. COopHHUK 3a/1aHMi TI0 0011l OMOJIOTHH: TTOCOOHE IS
y4damuxcs o01meodpasonar.

yupexaenuit /T.B. UBanosa, I'. C. Kaiimnosa, A.H.Msrkosa. — M.:
IIpocgemnienue, 2012

Ko3snora T.A. Konocos C.H. lunakTiudeckue KapTOUKU-3aaHus 10 0OIIen
ouonoruu. — M.:

N3parensckuit Jom «I'enmxep», 2012 — 96¢.



« Jlaboparopus [EHETUKA; « JTaboparopus DKOCUCTEMBI;
bonrosa U. B. CoopHauk 3amay mo O61ieit 61onoruu Juist MOCTYMAONUX B
By3bl. — M.: «Onukce 21Bex» «Mup u o6pazoBanuer, 20123 Kosznosa

T.A., Kyumenko B.C. buosnorus B Tabnuimax 6-11 knaccel. CipaBouHoe

nocobue. — M.: [Ipoda, 2010

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETHU
HUHTEPHET

www.bio.1september.ru - razera «buosorus» - mpunokeHue K «1 ceHTIOps»
WWW.bi0.nature.ru - Hay4HbIe HOBOCTH OHOJIOTHH

www.edios.ru - Diaoc - HEHTP AUCTAHIIMOHHOTO 00pa30BaHuUs
www.km.ru/education - YaeOHble MaTepuaibl U clIoBapu Ha caite «Kupuit u
Medoawmii» http://school-collection.edu.ru Exunas xoyuteknus udpoBbIx
00pa3oBaTeIbHbBIX

pecypcos. http://window.edu.ru/ Eauaoe 0KHO H0CTyIa K 00pa30BaTEIbHBIM

pecypcam






