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NHOSACHUTEJIBHAS 3AIINCKA

[Iporpamma no yue6HOMY mipeamety "buonorus" (manee - 6uosiorusi) Ha
YpOBHE cpeqiHero obiiero oopa3zoBanus paspadorana Ha ocHoBe DenepanbHOro
3akoHa oT 29.12.2012 Ne 273-®3 «0O06 ob6pazoBanun B Poccuiickoii
Oepneparun», GI'OC COO, Konueniuu mnpenogaBaHus y4eOHOro mIpeameTa
«buonorus» M OCHOBHBIX MOJOXKEHUM (denepanbHO pabodeil MporpaMmbl
BOCITUTAHUSI.

VYyeOubii penmer «buonorus» yrnyonénnoro ypoBHsa uzyudenus (10—11
KJIAcChl)  SIBJISIETCS  OJAHMUM W3  KOMIIOHEHTOB TMpPEJAMETHOM  obsactu
«EctecTBeHHO-HayuyHble npeaMeTsl». CormacHo mnonoxenusm OI'OC COO
npoduibHble y4eOHbIE NpPEIMEThl, H3y4yaeMble Ha YriayOJIEHHOM YpOBHE,
SBJISIIOTCS criocoboM audepeHimanu oOyueHus: Ha ypOBHE CpeHEro oOIero
o0pa3oBaHus U TPHU3BaHBl OOECHEUYUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM
oO0lIMM, CpEeIHUM OOIIUM, CpEIHUM MPOPECCHOHATBHBIM ¢  BBICIIUM
oOpa3zoBaHueM. B To ke BpeMsi KaXIbli U3 3TUX Y4E€OHBIX MPEAMETOB JIOJKEH
ObITh OpPUEHTHUPOBAaH HA NPHUOPUTETHOE pEIICHHE O00pa3oBaTENIbHBIX,
BOCIHUTATENIbHBIX W Pa3BUBAIOIIMX 3a/1ay, CBS3aHHBIX C MpOQOpUEHTALUEH
oOydaromuxcs W CTUMYJIMPOBAHMEM HWHTEpeca K KOHKPETHOM obyactu
HAyYHOTO 3HAHUS, CBSI3aHHOTO C OWOJOTHEH, MEAUIMHON, HKOJIOTHEH,
NICUXOJIOTHEHN, CHOPTOM HJIM BOSHHBIM JIEJIOM.

[Iporpamma mo yue6HOMy npenmerty "buonorus" maér mpejcraBiieHHE O
IEJIM U 3a/lauax M3ydeHus yueOHoro mnpeameta «buonorus» Ha yriyOJ€HHOM
ypOBHE, ompeneiseT o0a3aTenbHOe (MHBAPUAHTHOE) MPEIMETHOE COJIepKaHUE,
€ro CTPYKTYpUPOBAHHUE IO pa3jieliaM U TeMaM, PACIpeeieHHe IO Kiiaccam,
PEKOMEHYeT IMOCJIeI0BAaTEeIbHOCTh U3YUYCHHsI YYEOHOr0 Marepuana ¢ y4EToM
MEXIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBS3€H, JOTUKU Y4eOHOTO Ipoliecca,
BO3pPACTHBIX OCOOCHHOCTEW oOydJarommxcs. B mporpamme 1o Ouosoruu
peain30BaH MPUHIUI NPEEMCTBEHHOCTH C H3Y4YE€HHEM OMOJIOIMH Ha YPOBHE
OCHOBHOTO o0mero oOpa3oBaHus, Onaromaps dYeMmMy MPOCMAaTPUBACTCS
HAIpaBJICHHOCTh Ha TMOCIEAYIoIlee pa3BUTHE OHOJOTMYECKUX 3HAHUM,
OpPUEHTUPOBAHHBIX Ha (POPMUPOBAHHUE €CTECTBEHHO-HAYYHOI'O MUPOBO33pPEHUS,
HKOJIOTMYECKOT0 MBIIUIEHUS, NMPEJCTaBICHUI O 3J0pOBOM 00pa3e *U3HH, HA
BOCIIMTAHHE OEPEKHOr0 OTHOIICHHUS K OKpYyKaromiedl mnpupoaHoit cpene. B
[IporpaMme Mo OMOJIOTUH TaK)Xe MOKa3aHbl BO3MOYKHOCTH y4eOHOTO MpeameTa
«buonorus» B peanuzanuu TpeboBanuit PI'OC COO K mIaHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM U MPEAMETHBIM pe3yJbTaTaM OOy4YEeHHUS U B
(OpMHUpPOBAaHMM OCHOBHBIX BHUJOB YUYEOHO-IIO3HABATEILHON JESATEIBHOCTU



0o0y4Jaromuxcs Mo OCBOCHUIO COJIepkKaHUS OMOJOTHYECKOro oOpa3oBaHUsl Ha
YPOBHE CPEIHETO 00IIero 00pa3oBaHuUsI.

VYueOuniit npeamer «buoyorus» Ha ypOBHE CpeAHEro  oOuIero
oOpa3oBaHus 3aBepliaeT OHOJOTMYecKoe o0pa3oBaHME B  IIKOJE U
OPUEHTHPOBAH Ha PACIHIMPEHHUE U YIIIyOJIeHHE 3HAHUN 00Yy4YarommXcsi O KUBOU
MPUPOJAE, OCHOBAX MOJEKYISIPHOM M KJIETOYHOM OHMOJIOTMH, 3MOpPUOJIOTUU U
OMOJIOTUU PAa3BUTHS, TEHETUKH, CEJICKIIUU, OMOTEXHOJOTHH, BOJIOIMOHHOTO
YUEHHUS U SKOJIOTHH.

N3yuenne yueOHoro mnpenmera «buosorus» Ha yriiyOJIe€HHOM YpOBHE
OPUEHTHPOBAHO Ha MOJTOTOBKY OOYYAIONIUXCS K MOCIEAYIONEMY MOTYyYCHHUIO
OMOJIOTMYECKOTO  00pa3oBaHWsl B By3aX M  OpraHu3alUsiX CpEeIHEro
npodeccuoHanbHOro oOpazoBanus. OCHOBY €ro cojep>kKaHus COCTaBIseT
cucTemMa OMOJIOTHYECKUX 3HAHHH, IMOJYYCHHBIX MPU U3YYCHHH 00YJarOnUMUCS
COOTBETCTBYIOIIMX CHUCTEMATHYECKUX pa3leioB OWOJOTUM Ha YpPOBHE
OCHOBHOTO o01ero obpaszoBanus, B 10—11 kiaccax 3TH 3HAHUSA TOJIYYalOT
paszButue. Tak, pacIIUpeHsbl U yriayOJieHbl OMOJIOTUUECKUE 3HAHUS O PACTCHHSX,
KUBOTHBIX,  rpuoax, OakTepusX,  OpraHM3Me  4YeJOBeKa, 001X
3aKOHOMEPHOCTSIX  KM3HHU, JIOMOJHUTEIFHO  BKJIIOYEHBI OHOJOTUYECKUE
CBEJICHUS TPUKIATHOTO M TOUCKOBOI'O XapakTepa, KOTOPbIE MOXKHO
UCIIOJIb30BaTh KaK OPUEHTUPHl [UIsl TOCIEAYyIoIero BbiOOpa mpodeccuu.
Bo3morkHa Takxke MHTErpamus OMOJIOrMYEeCKUX 3HAHHM C COOTBETCTBYIOIIMMU
3HAHUSIMU, TMOJYYEHHBIMH OOYYaIOIIMMUCS TPU U3YYeHUH (DU3UKHU, XUMHH,
reorpaduu ¥ MaTEeMaTHKHU.

Crpyktypa mporpamMMmbl mo ydeOHoMmy mpeaMmery "buonorus" orpaxkaet
CUCTEMHO-YPOBHEBBIM U HBOJIONMOHHBIA TMOAXOABl K H3YyYEHUIO OHOJIOTHH.
CornacHo WM, W3Yy4alOTCSi CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHBIE ISt
KUBBIX CHCTEM Pa3HOTO YPOBHS OpPraHHU3aIlUU, dBOJIOIUNA OPTAHUYECKOTO MUPA
Ha 3emiie, COXpaHEHHs] OMOJOTHYECKOTO pa3zHooOpasus miaHeThl. Tak, B 10
KJIacCeé H3y4yaloTCSi OCHOBBI MOJEKYJISIPHOM H  KIETOYHON OHOJIOrUH,
AMOPHUOIOTUU W OMOJIOTHH Pa3BUTHSI, TEHETUKU U CEJIEKIINH, OMOTEXHOJIOTHH U
CUHTETHYECKOW OWOJOTUH, aKTyalH3uPYIOTCS 3HAaHHS OOydYaroImuxcs IO
OoTaHWKEe, 300JI0THHM, aHAaTOMHUH, (Qusnonmornm yemoBeka. B 11 kimacce
M3Y4ar0TCs SBOIIOIIMOHHOE YUYEHHE, OCHOBBI HKOJIOTHUU U YUEHUE 0 Onocdepe.

VYueOnpiii mnpenmer «buonorusi» Tpu3BaH 00€CIEUYUTh OCBOCHHE
oOydJarommMucs OMOJIOTHYECKUX TEOpUd W 3aKOHOB, WJACH, MPHUHIUIIOB U
MpaBWI, JIKAMIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYyYHOW KapTHUHBI
MUpa, 3HAHUH O CTPOECHUH, MHOTO0Opa3uu U OCOOCHHOCTSX KJIETKU, OpraHu3Ma,
MOMYJISIIAN, OUOIIEHO3a, SKOCHCTEMBI, O BBIJAIONINXCS HAYYHBIX TOCTHKCHHSIX,



COBPEMEHHBIX  HUCCICJOBAHUAX B  OMOJIOTMHM, NPUKIATHBIX  acHeKTax
Ouonorndyeckux 3HaHud. Jus  pa3BUTHS M MOJJEpKaHUST HHTEpeca
oOydaromuxcs K  OHOJIOrMM  Hapsily CO  3HAQUUTEIbHBIM  00BEMOM
TEOPETHUYECKOTO MaTepuajia B COJAEpKaHUU MPOTpaMMbl MO OHOJOTUH
NPENYCMOTPEHO 3HAKOMCTBO C MCTOPHUEN CTAHOBJIICHWS W PA3BUTUSA TOW WU
WHOM 00JlacTh OMOJIOTHH, BKJIAJIOM OTCUECTBEHHBIX M 3apyOCKHBIX YUEHBIX B
pelieHre BaXXKHEHIINX OMOJIOTUYECKUX U IKOJIOTUUECKUX MPOoOIeM.

Leny wu3ydenuss ywebHoro mnpeamera «buonorus» Ha yriyOonéHHOM
YpOBHE —  OBJIaJICHHWE OOY4YalOIIMMHUCS  3HAHUAMH O  CTPYKTYpHO-
(GYHKIIMOHAIPHOM ~ OpPraHu3allMi  JKUBBIX CHUCTEM  pa3HOTO paHra u
npuoOpeTeHne YMEHUHN UCIOIb30BaTh ATH 3HAHUS B (DOPMUPOBAHUU UHTEpPECA K
omnpenenéHHol o0nacTi TpPodecCHoHaATbHON JIESITEIBHOCTH, CBSI3aHHOM C
Owosioruedt, WIM K BBIOOpPY Y4YeOHOTO 3aBeJCHUS JUIS TPOJOHKCHUS
OMOJIOTMYECKOTO 00pa30BaHMUS.

JlocTmwkeHue 1eauM u3ydeHus ydeOHoro mnpeamera «buonorus» Ha
yriay0iaEéHHOM YpOBHE 00ECIIEUMBACTCS PEIICHUEM CIIEAYIOIINX 3a/1a4:

OCBOCHHME OOYyYaIOIIMMHCS CHUCTEMBbl OHMOJOTMYECKHMX 3HAHUM: 00
OCHOBHBIX OHOJIOTHYECKUX TEOpUSIX, KOHIEMIHUAX, THUIIOTe3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX M TPaBWIIAX, COCTABIISIIOUIUX COBPEMEHHYIO €CTECTBEHHO-
HAyYHYIO KapTUHY MHpa; O CTPOEHUH, MHOTO00pa3vu M OCOOEHHOCTAX
OMOJOTUYECKUX CUCTEM (KJIETKa, OpraHu3M, MOMYJALMs, BUI, OMOTreOleHO03,
ouocdepa); O BBIJAIOIMUXCA OTKPBITUSAX M COBPEMEHHBIX HCCIEIOBAHUSX B
OHOJIOTHH;

O3HAKOMJICHHE OOYyYalOlIUXCS C METOAAMH TO3HAHMS >KMUBOU TPHUPOIBI:
UCCJIEIOBATEILCKUMHU METOJaMU OMOJIOTMYECKUX HAayK (MOJEKYJISIpHOW U
KJIETOYHOW OHMOJIOTHMH, AMOPHOJIOTUM U OHOJOTHH pPa3BUTHS, TE€HETUKU U
CEJICKIIUU, OWOTEXHOJOTUU W CHUHTETUYECKON OWOJIOTHHU, NaJICOHTOJIOTHH,
AKOJIOTHH); METOAAaMU CaMOCTOSITEIbHOTO MPOBEACHUS  OHOJOTMYECKUX
UCCJIeIOBaHU B JabopaTopud W B Tpupojae (HaOmroAeHUE, H3MEpEeHHE,
AKCHEPUMEHT, MOJICIIMPOBAHMUE);

OBJaJIcHUE OOyYalOUMMHCS YMEHHUSIMH: CAMOCTOSITEIIbHO HAaXOJHTh,
aHAM3UPOBATHh M MCIOJIH30BaTh OMOJIOTHYECKYI0 WH(OPMAIINIO; MOTH30BATHCS
OMOJOTUYECKON TEPMUHOJIOTHEH W CHMBOJMKOW; YCTaHABIMBATH CBS3h MEKIY
pa3BuTHEM OWOJOTUM U COLUUAIBbHO-’KOHOMHUYECKHUMH M SKOJOTHYECKUMU
mpoOjeMaMu 4YeJIOBEUeCTBa; OICHUBATH MOCIEJCTBUS CBOCH JEATEIHHOCTH TIO
OTHOIIEHHUIO K OKpPY’Kalollel MpUpOAHON cpefie, COOCTBEHHOMY 3I0POBBIO U
3/I0POBBIO  OKPYXKAIOIIMX JIIOJIeH; OOOCHOBBIBATL U  COOJIIOAATH  MEPHI
npopuIakTUKU UHPEKIMOHHBIX 3a00JI€BaHM, TpaBuiia MOBEACHUS B MIPUPOJIE



u obOecrieyeHuss 0€30MaCHOCTH  COOCTBEHHOW  KU3HENCSITEIBHOCTH B
Ype3BBIUAMHBIX  CUTyalMsIX TPUPOJHOTO M TEXHOTCHHOTO  XapakTepa;
XapaKTeprU30BaTh COBPEMEHHbBIC HAyYHBIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Yy OOYYalONIUXCS  WHTEIUICKTYadbHBIX M  TBOPYECKUX
CIIOCOOHOCTEH B MPOIECCE 3HAKOMCTBA C BBUIAIOIIMMUCS OTKPBITUIMHU U
COBPEMCHHBIMU HCCJICIOBAHUSIMH B OMOJIOTHH, PEIIaeMbIMU €10 TIPOoOIeMamu,
METOJI0IOTHUEH OMOJIOTHYECKOTO UCCJICIOBAHMSI, IIPOBEICHUS
OKCIIEPUMEHTAIBHBIX ~ WCCJICIOBAHMMA, pEIICHUS  OWOJOTHYECKUX  3ajad,
MOJICJTUPOBAHMS OMOJIOTHIECKUX O0OBEKTOB U MPOIIECCOB;

BOCIIUTaHUE y OOYYAFOIINXCS IICHHOCTHOTO OTHOIICHUS K JKUBOMW MPUPOJIE
B IEJIOM H K OTICIHbHBIM €€ O0O0BbCKTaM | SBICHUAM, (HOPMHUPOBAHUE
HKOJIOTHYECKOM, TeHETHYCCKON TPaMOTHOCTH, OOIICH KyJbTYphl MOBEICHUS B
NPHUPOJIC; HHTETPAIIMHU €CTCCTBCHHO-HAYYHBIX 3HAHU;

nproOpeTeHne OO0YYarONIUMUCS KOMIIETEHTHOCTH B  PaIlMOHAJIBHOM
IPHUPOJIOIIONIB30BAHUN (COOJIFOICHUE TPaBUJI TOBEJICHUS B TPHPOJE, OXPaHbI
BUJIOB, DKOCUCTEM, OHochephl), COXpaHCHHMH COOCTBEHHOTO 3JI0POBbSI U
3MI0POBbSl  OKPYXKalOIIUX  JIojed  (coOmrogeHuss Mep  NpodUIaKTUKU
3a00JIEBaHHU, oOecrieueHue 0€30I1acHOCTH YKU3HEIESITEILHOCTH B
Ype3BbIUAMHBIX CUTYalUAX MPUPOIHOTO U TEXHOTEHHOT'O XapakTepa) Ha OCHOBE
UCITOJIb30BaHUS OMOJIOTUICCKUX 3HAHUM U YMEHUH B IMOBCETHEBHOM KU3HM;

CO3JJaHHE YCJIOBHH JJi1  OCO3HAHHOTO BBIOOpa  OOYYAOITUMUCS
WHIUBUTyaIbHON o0pa3oBaTeIbHOM TPaeKTOPHH, CIOCOOCTBYIOIIEH
HOCIIEYIONeMy MpPO(EeCCHOHATEHOMY CaMOONPEIEICHUIO, B COOTBETCTBHH C
WHAUBUAYaTbHBIMU MHTEPECAMH U MOTPEOHOCTSIMU PETHOHA.

OOmiee 4YHMCIO YacoB, OTBEACHHBIX Ha M3y4YeHHE OHOJOTUM Ha
yrayOJICHHOM YPOBHE cpeaHero oomero obpasoBanus, coctasiser 204 yaca: B
10 xnmacce — 102 yaca (3 yaca B Henemo), B 11 kmacce — 102 yaca (3 yaca B
HEJIEJIO).

OT60p opraHu3aIMmoOHHBIX (OPM, METOJIOB M CPEJICTB 00yUEHUS OMOJIOTHHU
OCYIIECTBIISIETCS ¢ YUETOM CHEIUPUKH €ro COACp)KaHUs U HAIPaBICHHOCTH Ha
MPOJIOJDKEHNE OMOJIOTUYECKOTO0 00pa3oBaHUS B OpraHU3AIUSAX CPETHETO
po(ecCHOHaTBFHOTO U BRICIIIETO 00pa30BaHUSI.

OO0s3aTenbHBIM  YCTIOBUEM TIPH OOyYEeHHWHM OWOJIOTHMH Ha YTIIyOJIEHHOM
YpOBHE SIBIIACTCS MPOBEACHUE JTAOOPATOPHBIX M MpakThueckux pabdot. Taxke
ydgactue  OOydYarommxcsi B BBIIIOJIHEHUM  TMPOCKTHBIX W Y4eOHO-
MCCJIEIOBATEILCKUX Pa0dOT, TeMaTHKa KOTOPBIX OMpEICISIeTCS y4YUTeIeM Ha
OCHOBE WMEIONINUXCS MaTEPHATBHO-TEXHUYECKUX PECYpCOB M  MECTHBIX
MIPUPOIHBIX YCIOBUHU.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Conepxanue mporpamMMsbl, BBIJICIICHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY
rocyJaapcTBeHHoU utoroBoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHnHass Ouoyiorusi — KOMIUIEKCHass Hayka. Kparkas wucropus
pa3BuTHs OuOJIOTMU. buonornueckue Haykd M H3ydaeMble UMU TPOOJIEMEI.
dOyHAaMEHTaJbHbIC, TMPUKIAAHBIE M TMOWCKOBBIE HAyYHBIE MCCIEAOBAHUS B
OuoJioruu.

3HaueHue OMOJIOTUHM B (POPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-
Hay4YHOU kapTuHbl mupa. [Ipodeccuu, cBszanHbie ¢ Ouosiorueid. 3HayeHUE
OMOJIOTMM B TPAKTUYECKON IEATCIBHOCTH YEJIOBEKA: MEIUIIMHE, CEIhCKOM
X035MCTBE, MPOMBIILICHHOCTH, OXPaHE MPUPO/IBI.

JdemoHcTpanumn

[Toptpersi: Apucrorens, Teodpact, K. Jlunne#, XK. b. Jlamapk, Y.
Hapsun, VY. I'apseii, I'. Mennens, B. . Bepnanckuii, U. I1. IlaBnos, 1. W.
MeunukoB, H. W. Basunos, H. B. Tumodeen-Pecosckuii, JIx. Yorcon, O.
Kpuk, 1. K. bensies.

Tabnuuel u cxembl: «CBsi3b OMoONIOTMM € APYTMMH Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cucTeMbI U UX U3yUYeHHE

XKusbie cuctembl Kak mpenMer uzydeHus Omonoruu. CBOWCTBA KUBBIX
CUCTEM: E€JUHCTBO XUMHUYECKOTO COCTaBa, AUCKPETHOCTh U IEJIOCTHOCTb,
CJIOKHOCTh U YTNOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHU3alusl,
CaMOBOCIIPOU3BEAECHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YPpOBHM OpraHu3aldd >KHUBBIX CHCTEM: MOJEKYJISIPHBIM, KIETOYHBIH,
TKAHEBbI, = OPraHU3MEHHBIM,  MOMYJISAILMOHHO-BHUIOBOW,  3KOCHCTEMHBIN
(bmoreoneHoTHdeckmii), omochepHbiii. IIporeccrl, MpoucxoAsANIUe B >KUBBIX
cuctemax. OCHOBHbIE TIPHU3HAKH >KUBOTrO. JKW3HL Kak (opMma CyIIECTBOBAHUS
marepuu. Hayku, wusydaromue >KUBBIE CHCTEMBl HAa pPa3HbIX YPOBHSIX
OpraHu3aIuu.

Nzyuenue xuBbIx cucteM. MeTtonbl Ononornueckor Hayku. Habmonenue,
W3MEpPEHUE, DOKCIIEPUMEHT, CcucTeMmaru3auus, MertaaHann3. [loHsatue o
3aBUCUMOM W HE3aBUCUMOW TIlepeMeHHOW. [lmaHupoBaHHWE SKCIIEpUMEHTA.
[locTtanoBka u mpoBepka runore3. Hynesas runoresa. [lonsitue BhIOOpKH U €€
JOCTOBEpHOCTh. Paz0poc B Ouosormdeckux MaHHBIX. OlleHKa JOCTOBEPHOCTH



MOJYYEHHBIX PE3yJIbTAaTOB. [[pUUMHBI UCKAXKEHUSI PE3YIBTATOB 3KCIIEPUMEHTA.
IToHATHE CTATUCTUYECKOIO TECTA.

JdemoHcTpanuun

Tabmunpl 1 cxembl: «OCHOBHBIE NPHU3HAKU >KU3HU», «buosornyeckue
cucteMb», «CBONCTBA JKHBOM MaTepuu», «YPOBHU OpPraHU3ALUN KUBOU
npupoasl», «CTpoeHUE >KUBOTHOW KIETKW», «TKaHU >KUBOTHBIX», «CUCTEMBI
OpraHoB YE€JIOBEYECKOro opranusmay, «buoreonenos», «buocdepa», «Metoas
U3YUYCHUS )KUBOU IPUPOIBI».

O6GopynoBanue: naboparopHoe  OOOpPYJOBaHWE ISl  MPOBEICHUS
HAOJII0ICHUI, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonb30BaHUE pPA3IWYHBIX METOJOB IpHU
U3YUYECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — cTpykTypHO-QyHKIIMOHANBHAS €IWHHUIA >XUBOTO. Hcropus
oTkpeiTHs KieTku. Paboter P. I'yka, A. JleBenryka. Kmerounas teopus (T.
[IIBann, M. IlIneiinen, P. BupxoB). OCHOBHBIE MOJIOKEHUS COBPEMEHHOM
KJIETOYHOU TEOPUH.

Meronpl  MOJEKYJISApHONW W KJIETOYHOM OHOJOTHMU: MHKPOCKOIIHS,
xpomaTorpadus, 371eKTpodopes, METOA MEUEHBIX aTOMOB, AuddepeHnaIbHoe
HeHTpUuyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yueHue GurkcuposaHuwix
Knemok.  DNEKTpOHHasi  MHUKpockomnusa.  Kougokanvnas — mukpockonus.
Bumanvnoe (npusicusnennoe) uzyuenue Kiemox.

JdeMoHCcTpanuun

IToptpetsl: P. I'yk, A. JleBenryk, T. lIBann, M. lneiinen, P. Bupxos, K.
M. bap.

Tabmuuet u  cxeMbl: «CBETOBOM  MHUKPOCKOI»,  «DIEKTPOHHBIN
MHKpOCKOM», «cTopus pasBUTUS METOIOB MUKPOCKOIIHI.

O6opynoBaHue: CBETOBOM MHUKPOCKOT, MHUKPOIIPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATbHBIX KJIETOK.

IIpakTnueckas padora «l3ydyeHne METOAOB KIETOYHON OMOJIOTUU
(xpomarorpadus, anexkrpodopes, auddepeHnuanbHOe IEHTpUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumn4yeckasi OpraHu3anus KJICTKU

XHUMUYECKUNA COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bonma u €€ ponp kak pacTBOpPUTENs, peareHTa, y4acTue B CTPYKTYPHUPOBAHUHU
KJIETKH, TEIJIOpEryasiuui. MuHepaabHble BEIIECTBA KIETKHU, UX OMOJIOrn4ecKas
poJib. POnp KATHOHOB M AaHHOHOB B KJIETKE.



Opranudeckne BellecTBa KIETKH. bHOIOrMYeckne mnOJUMEpPBI. benkw.
AMHMHOKHUCTIOTHBIM  cocTaB  0eikoB. CTPYKTypbl OEIKOBOM  MOJEKYIBI.
[lepBuunas cTpykTypa Oenka, HenTUAHas CBsI3b. BTopuyHas, TpeTHYHAd,
YeTBEepTUYHAsA CTPYKTYyphl. JleHaTypanus. CBoiictBa OenkoB. Knaccudukaius
6enkoB. buonornueckue GpyHkiuu 6enkoB. [Ipuonsi.

Yranesoasl.  MoHocaxapuabl, — AMCaxapuibl,  OJMIrocaxapuasl U
nonucaxapuabl. OOmWMA mMiaaH CTpoeHuss U (HU3MKO-XMMHUYECKHE CBOWMCTBA
yriaeBoaoB. buonorunueckue pyHKIIUU yrieBOI0B.

Jlunuael.  T'mapodunsHO-rUapOdOOHBIE  cBoMicTBA.  Kiaccudukarus
munuaoB. Tpurnuuepuasl, Gochonunuabl, BOCKU, cTepoubl. buomornueckue
¢ynkuun munuaoB. O61Me cBOKWCTBa OMOJIOTMYECKUX MEMOpaH — TEKYy4ecTb,
CIIOCOOHOCTH K CaM03aMbIKaHUIO, MOTYTPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JJHK u PHK. CTpoeHre HyKIEMHOBBIX KHUCIIOT.
Hyxneotunst. [Mpunnun kommiaementapHoctu. [Ipasuno Yapradda. Ctpykrypa
JHK — nBoitHas cnmpans. MecToHaxoxJeHue M Ouojiornyeckue (yHKIUU
JHK. Bunst PHK. ®yukunu PHK B kitetke.

Ctpoenne monekynbl AT®. Makpospruueckue cBsizu B Mosekyine ATO.
buonornueckue pynkunn AT®. BoccTraHOBICHHBIE IEPEHOCUUKHU, UX (DYHKITUN
B KieTke. [pyeue uyxneosuompughocghamor (HT®). CexBenupoBanme JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKuy.

CrpykrypHas  Owosorusi:  OwoxuMuueckue W Owodusznueckue
UCCJIEIOBAHUS COCTaBa U NPOCTPAHCTBEHHOW CTPYKTYpPhl OHOMOJEKYIL
Mooenuposanue cmpykmypol u @QYHKYUli OUOMONEKYT U UX KOMHIJIEKCOS.
Komnvromepnotii  ouzaiin  u  opeanuveckuili cuHmes OUOMOAEKYL U  UX
HenpupoOHbIX AHA0208.

JdeMoHCcTpamuun

[Toptpersr: JI. Ilommur, [dx. Yorcon, ®. Kpuk, M. VYwunkunc, P.
Opanxiul, @. Conrep, C. Ilpy3unep.

Juarpammbel:  «PacnpeneneHne XUMHUYECKUX 3JIEMEHTOB B HEXUBOU
npupone», «PacnpeneneHne XuMU4YECKUX 2JIEMEHTOB B )KUBOU IIPUPOLIEY.

Tabnuter u cxembl: «lleprogudeckas TabauIa XUMUYECKUX 3JIEMEHTOBY,
«CTtpoeHune MoJeKysl BOJbl», «Bemectsa B coctaBe opranu3smMoB», «CTpoeHue
MOJEeKyIbl Oenkay, «CTpyKTypbl O€IKOBOW MOJEKYJIbl», «CTpOeHHE MOJIEKYI
yrieBoioBy, «CTpoeHHe MOJEKyn nunuaoBy, «HykienHOBblE KHUCIOTHIY,
«Ctpoenue monexynbl ATOx.

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000pyI0BaHuUE.

JlabopaTtopnas pabGora «OOHapyxeHHMe O€IKOB €  IOMOIIbIO
Ka4E€CTBEHHBIX PEAKIUI».



Jlaboparopnass pabora «lccnenoBaHune  HYKIEHMHOBBIX  KHUCIIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue u GyHKIUM KJICTKH

Tunel KIETOK: »yKapuoTHYeCKass W Ipokapuoruyeckas. CTpyKTypHO-
($yHKIMOHAIbHBIE 00Pa30BaHUS KIETKH.

Crpoenue mnpokapuoTHueckod kieTku. KiierouHass cTeHka OakTepuil u
apxedi.  OcoOeHHOCTH  CTpOEHUsi  rerepoTpo@HO W aBTOTpOPHOU
NPOKAPUOTHYECKUX KJIETOK. MecTo U pojib MPOKapuOT B OMOLIEHO3aX.

Ctpoenre ¥ (QYHKIMOHMpPOBAHUE  DYKAPUOTHYECKOW  KJIETKHU.
[Inazmatuyeckas MemOpana (mnasmaniemMma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpaHbl. TpaHCHOPT BELIECTB 4Yepe3 IJIa3MATUYECKYl0 MEMOpaHy:
naccuBHbI (quddy3us, obneruénnas auddysus), aKkTUBHbIA (TIEPBUYHBIA U
BTOPUYHBIN aKkTUBHBIA TpaHcnopT). [lomynponuniaemocts memOpanbl. Paborta
HATPUN-KAJIMEBOTO0 HAcoca. DHJOIMTO3: MUHOLUTO3, (HAromuTo3. DK30LMTO3.
Knerounas crenka. CTpykrypa W (QYHKIIMM KIJIETOYHOM CTEHKH PAaCTCHHIA,

rpudoB.
[uronnasma. I{uTto3zonbs. IluTockener.  JIBMKEHME  LMTOILIA3MBI.
Opranouibt KJIETKHU. OnnomeMOpaHHbIE OpTraHOUbI KJIETKH:

spomuazMarnueckas cetb (I1IC), anmapat ['onbIKy, IU30COMBI, UX CTPOEHUE
u (yHkuuu. B3anMocBsI3b 0JJHOMEMOpPAaHHBIX OpPraHoMIOB KieTku. CTpoeHue
IPaHYJSIPHOTO peTUKyinyMa. Mexanuzm nanpaenenus 6enxos ¢ IIIC. Cunres
pacTBOpUMBbIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH. [ nagkuii (arpanyisipHbIN)
sHAOIIA3MaTHIeCKuil peTukyiayMm. CekperopHas QyHkius annapara ['ombmku.
Mooudghukayus benxkos ¢ annapame I onvoocu. Copmuposxa b6enkos 6 annapame
Tonvoorcu. TpaHCTIOPT BEIECTB B KJIETKE. BaKyoiaum pacTUTENBHBIX KIIETOK.
Knerounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWIbI KIETKU: MUTOXOHJIPUHU, IUIACTHUJIBIL.
IIpoucxoorcoenue  mumoxonoputi  u  naacmuo.  Cumbuoeenesz  (K.C.
Mepeoickosckuu, JI. Mapeynuc). CtpoeHne u (QyHKIMH MHUTOXOHAPUN U
wiactu. [lepBuyHbie, BTOPUYHBIC U CJIOKHBIE TUTACTUIBI (POTOCUHTE3UPYIOIIUX
3YKapuoT. XJIOPOIIACThI, XPOMOIUIACTHI, JICHKOIIACTHI BHICIIIMX PACTCHUM.

HememOpannsie  opranouabl  kjnetkn  CtpoeHue U QyHKIUHU
HEMEMOpaHHBIX  OPraHOWJIOB  KJIETKH. Pubocombl.  [lpomesicymounvle
Puramenmol. MukpodunaMeHTol. AKMuHoGvle MuKpouiamerHmol. MpIIICUHBIE
KIIETKU. AKMUHOBble KOMNOHEHMbl HeMblueUHblX KiemoK. MUKpOTpyOOUKH.
Knerounwiit 1entp. CrpoeHue u JBHXKEHUE KIYTUKOB U PECHUYEK.
Mukpotpybouku uurorasmel. llentpuons. berku, accoyuuposannvie ¢
MUKpoguramenmamu u Muxpompybouxamu. Momopuvie benxu.



Anpo. O6onouka sapa, XpOMaTUH, KapUOILIa3Ma, SPBIIIKH, X CTPOCHUE
u ¢yHKuuu. AnepHulii 0eakoBbii MaTpukc. IIpocTpaHCTBEHHOE PacloOKEeHUE
XpOMOCOM B HHTep(azHOM sdnpe. Iyxpomamun u 2cemepoxpomamun. benku
XpOMaTHHa — THUCTOHBL. JJunamuka s0epHou 000104Ku 8 mumose. floepHulil
MPaucnopm.

Knerounsie Brimtouenus. CpaBHUTENbHAs XapaKTEPUCTHKA  KIETOK
AYKapHOT (pacTUTENTbHOM, )KUBOTHOM, TPUOHON).

JdemoHncTpanumn

IToptpetsl: K.C. MepexkoBckuii, JI. Maprynuc.

Tabnuupl u cxembl: «CTpoeHUE IYKApUOTHUECKOW KIeTKW», «CTpoeHue
KUBOTHOU  KJIeTKW», «CTpOoeHHE pacTUTENbHON KiIeTku», «CTpoeHue
MUTOXOHJIPUNY, «SAapo», «CTpoeHre MPOKAPUOTUIECKON KICTKU.

O6opynoBaHuEe: CBETOBOM MHUKPOCKOT, MUKpOMpEnapaThl PaCTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpEnapaThl 0aKTePUAIbHBIX KIIETOK.

JlaGoparopHass pabGora «l3ydyeHue CTpPOECHMS KIETOK pPa3IUYHbBIX
OpraHU3MOBY.

IIpakTnyeckas padora «l3ydyeHre cBOMCTB KIETOYHON MEMOpPaHbBI».

JlaGopaTopHas padora «lccrenoBanue riazMonn3a U AEIUIa3Molid3a B
PACTUTENIbHBIX KIETKAX.

IIpakTnueckas padora «/3yueHue JBUKEHUS IUTOILIA3MbI B
PACTUTENIbHBIX KIETKAX.

Tema 6. O0OMeH BellecTB M NMPeBpPallleHUE JHEPTUU B KJIEeTKe

AccuMuUIISAIMA W JIUCCUMWIIIALMS — JIBE€ CTOPOHBI MeTaboim3ma. THumsbl
oOMeHa BeIIeCTB: aBTOTPO(HBIH M TreTepoTpOodHBINA. YYacTue KHUCIOpOJa B
OOMEHHBIX Tpolleccax. DHEPreTUYeCKoe OOecreueHrne KIETKU: MpeBpalleHue
AT® B o0meHHbIXx mporieccax. DepMeHTATUBHBIM XapaKTep pPEaKIIHi
KJIETOYHOTO MeTabonuzma. PepMeHTHI, UX CTPOEHUE, CBOMCTBA U MEXaHU3M
neictus.  Kodepmentsl. Otinuuss  QepMEHTOB OT  HEOPraHMYECKUX
KaTamu3aTopoB. benKku-akTHUBaTOpHl W OCIKU-UHTHOUTOPHI. 3aBUCHUMOCTH
CKOpOCTH (hepMEHTATUBHBIX PEAKIIUA OT PA3IMIHBIX (PaKTOPOB.

IlepBuuHBIll CHUHTE3 OpPraHUYECKHX BellecTB B KieTke. DorocuHTEs.
AHoKcueennwlll u oxcueeHHvlll pomocunmes y oaxmeputi. Ceemocoouparoujue
nueMeHmuvl U NUSMeHmbl pPeakyuoHHo2o yewmpa. Ponb XJIOPOIJIACTOB B
nporecce porocunTeza. CBeToBas U TeMHOBas da3pl. Pomoodvixanue, Csz, Cy u
CAM-munvt  gpomocunmesa. IlpogykTuBHOCTH  ¢doTOCcHHTE3a. BriusHue
pasTUYHBIX (AKTOPOB HA CKOPOCTH (POTOCHHTE3a. 3HAUeHUE (POTOCHHTE3A.



XEMOCHUHTES. Pa3nooOpasue OPraHU3MOB-XEMOCUHTETUKOB
HUTpUPULUPYIOIIHE OaKTEpUH, Kele300aKTepuu, cepoOAKTEPUH, BOAOPOIHbBIE
OakTepuu. 3HAYECHUE XEMOCUHTE3a.

AnaspoOHbie opranu3Mbl. Buasl Opoxkenus. [IponykTel OpokeHHsT U UX
HCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPIaHM3MbI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTENIN O0JIE3HEH.

AnpoOHBIE OpraHU3MBl. Jrarbl DHEPreTUYECKOIO oOMeHa.
[ToaroroButenbHbld  ATam. [UKOIUM3 — OECKUCIOPOJHOE PACIICTUICHHE
TJIFOKO3BI.

buonoruyeckoe okucieHue, Wi KJIeTouyHoe AbixaHue. Poiab MuToXoHApUiA
B Ipoleccax OHOJOTMYECKOro  okucieHus. Llukinumyeckue  peakuuu.
OxucnutensHoe (dochopunupoBanue. IHepeus MeMOPaAHHO20 2epadueHma
npomonog. Cunmesz ATD: paboma npomounnoi AT®@-cunmasel. [IpeumyniecTa
a’poOHOro myTH OOMeHa BEUIECTB IMepea aHa’poOHbIM. DPPEeKTUBHOCTH
HYHEPreTUYeCcKOro oOMeHa.

JdemoHcTpanumn

Ioptperst: Ix. [Tpuctin, K. A. Tumupsazes, C. H. Bunorpaackuii, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmuuer u  cxembl: «DorocuHTE3», «IHEPreTUUYECKUd OOMEH,
«buocunres 6enka», «CtpoeHue GpepMeHTa», « XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOU MHUKPOCKOTI, o0opynoBaHue 1St
IPUTOTOBJIEHUS OCTOSHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopHnass pabGora «l3ydyeHue KaTaJIUTUUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha MPUMEpPe aMIJIa3bl WIIM KaTajasbl)y.

JlabopaTopHasi padora «l3yueHue ¢GEepMEHTAaTHBHOTO pACIICTUICHHUS
NEPOKCU/IA BOJOPOJA B PACTUTEIbHBIX U )KUBOTHBIX KIETKAX».

JlaGopaTtopnas pabGora «CpaBHeHue mporieccoB (OTOCHHTE3a W
XEMOCHUHTE3a.

JlabopaTopHas pa6ota «CpaBHEHHUE ITPOIIECCOB OPOKCHHS U ABIXaAHUS.

Tema 7. HacaeacrBenHasi HHpopManus U peaau3anus e€é B KJIETKe

Peakuun wmatpuuHoro cuHTe3a. [IpUHIMD KOMIUIEMEHTapHOCTH B
peaknusX MaTPUYHOTO CHHTe3a. Peanmmsarusi HacienCcTBEHHOW WH(MOpMAIINH.
['enernueckuil Ko, ero cBoMcTBa. TpaHckpunius — Marpuusblii cuare3 PHK.
[IpuHUMNBI  TPAHCKPUIILIMKU:  KOMIUIEMEHTAPHOCTb, aAHTHUIIAPAJUICIbHOCTD,
acuMMeTpuuHOCTh. Cospesanue mampuunvix PHK 6 2ykapuomuueckou kiemxke.
Hekooupyrowue PHK.



Tpancnsuusa u e€ sranbl. Yyactue TpaHcnoptHbix PHK B OuocunTese
Oenka. YcnoBusi OuocuHTe3a Oenka. KomgupoBanue amMuHOkuciaor. Poib
pubocoM B OMocHHTE3E OelKa.

Cogpemennvle npedcmagnenusi 0 cmpoenuu 2eHos. Opranuzanusi reHoma y
MPOKAPHUOT U 3YKApPUOT. Perynsnus akTUBHOCTH I'€HOB y MPOKapuoT. [ 'unoresa
onepoHa (®. Kaxob, K. Mano). MonrexynsapHvie mexaHuzmvl IKCHpeCcCuu 2eHo8
y oykapuom. Ponv xpomamuma 6 pecyrayuu pabomsi ceHos. Perymsius
O0OMEHHBIX MPOIIECCOB B KieTKe. KieTouHblil romeocTas.

Bupycbel — HekneTrounle (OpMBI KU3HU M OOJUTATHBIC MMAapa3UTHI.
CrpoeHue NpOCTBHIX U CIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kuznennwiti yuxn JHK-codepocawux supycos, PHK-cooepacawux eupycos,
baxkmepuogazos. Obpamuas mpancKpunyus, pegepmasa, unmezpasd.

Bupycubsie 3abosneBanHusi 4yenoBeka, JKMBOTHbIX, pacteHuil. CIIN/,
COVID-19, conmanbHbie 1 MEIUIIMHCKHUE TTPOOTIEMBI.

buoungopmamura: unmezpayus u ananuz 6oavuiux maccugos («bigdatay)
CMPYKMYPHLIX Ouonocuyeckux oauuvix. Hanomexuonocuu 6 oOuonocuu u
meouyune.  IIpoepammupyemovle  @ynxyuu 6erkos. Cnocobvi 0ocmasku
JIeKapCcme.

JdeMoHCcTpanuun

[Toptpetsr: H. K. Konbuos, /1. M. IBaHOBCKHIA.

Tabmuupl u  cxembl: «buocuHTes Oenkay, «l'eHeTHYECKHII KO,
«Bupyco», «baktepuodarm.

IIpakTuyeckas padora «Co3gaHue MOJCIN BUPYCay.

Tema 8. ’Kn3zHeHHBINH HUKJ KICTKH

Knerounsiii 1mukn, ero mepwonbl u peryismus. MHtrepdaza m MuTO3.
Oco0OeHHOCTH TpoIIeccoB, MpoTeKaromux B uHTepdase. [lonroroBka KieTku K
nenenuto. IlpecunTeTnyecknii  (MOCTMUTOTUYECKHI), CUHTETUYECKUH U
MOCTCHHTETUYECKUH (MMPEMUTOTHYECKUI) IEpUOIbl UHTEP(aA3HI.

Marpuusnsiii cunte3 JIHK — permukanus. [Ipunnuner permmkanun JTHK:
KOMIUIEMEHTAPHOCTh, IOJIYKOHCEPBATUBHBIN CHUHTE3, AHTUIIAPAIIIEIBHOCTD.
Mexanusm pernkanuu JJHK. Xpomocomel. Ctpoenue xpoMmocoM. Teromepsl u
TejaoMepasa. XPOMOCOMHBIM HA0Op KICTKH — KapUOTHIL. JIUIIOWIHBIA W
rarionIHbIA  HAOopbl XpomMocoM. ['omonoruuneie Xpomocombl. [lonoBbie
XPOMOCOMBI.

Henenue kietku — Muto3. CTagud MHUTO3a U TMPOUCXOJAIINE B HUX
npoueccsl. Tunbel MuTo3a. KaprokrnHe3 U HTUTOKMHE3. bronornyeckoe 3HaueHHe
MHTO3a.



Perynsauust Murotrdeckoro nukia kietku. [IporpaMmmupyemas kiaetouHas
rudesnp — arnomnTos.

Knerounoe sinpo, xpoMocoMbl, GyHKIIMOHAIbHAS T€HOMUKA. Mexanusmol
npoaugepayuu, ouggepenyuposku, cmapenus u eubeau kiemox. «l{ugposas
KllemKay — OuourHgopmamuyeckue mMooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JdemoHcTpanumn

Tabmuipl u cxembl: «KU3HEHHBIN UK KIETKU», «Muto3y», «CtpoeHue
xpomocomy, «Pemnmukanus [JHK».

O6GopynoBaHUEe: CBETOBOM MHUKPOCKOMN, MHKpompenapaTthl: «MHUTO3 B
KJIETKaX KOpEILKa JTyKay.

Jlaboparopnass  paGora  «M3yueHue  XpOMOCOM Ha  TOTOBBIX
MHUKpOTIpenaparax».

JlabopaTtopHass paGora «HaGmromenwe wmuTo3a B KJIETKaX KOHUYMKA
KOpeEIlIKa Jiyka (Ha TOTOBBIX MUKpOIIpernapaTax).

Tema 9. CTpoenue n GyHKINH OPraHu3MOB

buonornueckoe pa3zHooOpaszue OpraHu3MOB. OJHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH  CTpOEHHSI U JKU3HENESITENIbHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxeuw, OJHOKIETOYHbIE TpPHUOBI, OJHOKJIETOYHBIC
BOJOPOCIH, ApyTrue NpoTUcThl. KoJloHnanbHbIe OpraHu3MBbl.

B3anMocBs3p yacTeii MHOTOKJIETOYHOTO OpraHu3ma. TKaHu, OpraHbl U
cucteMbl opranoB. OpraHusMm Kak equHoe 1eioe. ['omeocras.

Tkanm pacrennii. Tumbl pacTUTEIBHBIX TKaHEH: oOpa3oBaTeibHas,
MIOKPOBHAsI, MPOBOJINAsI, OCHOBHAs, MexaHu4eckasi. OCOOCHHOCTU CTPOEHUS,
GYHKIHM ¥ pacTioNioKeHUS TKaHeH B OpraHax pacTCHHH.

TKaHU KUBOTHBIX U YEJIOBEKA. THIIBI )KMBOTHBIX TKAHEH: DIIUTEIINAIbHAS,
COCIMHUTENIbHAS, MbIIIeYHAs, HepBHAsA. OCOOEHHOCTH CTpOeHUs, (QYHKIUN H
PacIONOKEHHS TKaHEl B OpraHax *KUBOTHBIX U YEJIOBEKa.

Opransl. BereraTuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. Opransl U
CHUCTEMBbl OpPraHOB J>XHMBOTHBIX M u4eJioBeKa. (DYHKIMM OPraHOB M CHUCTEM
OpPraHoB.

Omnopa Tena opranu3moB. Kapkac pactrenuil. Ckenerbl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapykHblii 1 BHYyTpeHHHI ckeneT. CTpoeHue u
THUIIBI COCIMHEHUS KOCTEM.

JIBrm>keHne  OpraHu3MoB. JIBH)KEHME OJHOKIIETOYHBIX OPraHU3MOB:
aMEOOuHOE, KTYTUKOBOE, PECHUYHOE. J[BUKEHHE MHOTOKJIETOUYHBIX PACTEHUM:
TPONMU3MBl M HACTUH. JIBH>KEHME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblieyHasi cucrema. Pediiekc. CkeneTHbIe MBIIIIBI U UX padoTa.



[Ilutanne opranuszmoB. llornomenne BOAbL, YIJIEKHACIOrO Trasa H
MHHEPAIbHBIX BELIECTB pacTeHUsIMU. [IuTaHune KMBOTHBIX. BHYTpUIOIIOCTHOE
W BHYTPUKJIIETOYHOE THIIeBapeHue. lIuranme mO3BOHOYHBIX KUBOTHBIX.
Otnenbl  NUIIEBAPUTENBLHOrO  TpakTa.  lIumieBapuTenbHBIE — KEJE3BI.
IInmeBapurenpHas cucTemMa 4eaoBeKa.

JIpixanue opraHu3MoB. JIpixaHue pacTteHud. JlpIxaHWe IKHUBOTHBIX.
Huddysus razoB yepe3 moBepxHOCTh KieTku. KoxxkHoe apixanue. JlpixaTeabHas
noBepxHocTh. JKabGepHoe u JI€royHoe pixaHue. JIpIXaHWe TO03BOHOYHBIX
KUBOTHBIX W 4YEJIOBEKA. OBOJIOIMOHHOE YCJIOXXHEHHE CTPOCHUS JETKUX
MO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHass cucTeMa 4elioBeka. MexaHus3Mm
BEHTWISIUMM JIETKUX Yy MNOTUL W MJEKONUTAIONMX. Perynsnus apIxaHus.
JlpIxaTeabHbIe 00BEMBI.

TpaHcOpT BEHIECTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMbI PACTCHUM.
TpaHncnopT BemeCTB y XUBOTHBIX. KpoBeHOCHasi cucremMa W €€ Oprabl.
KpoBeHocHass cucrema MO3BOHOYHBIX KHUBOTHBIX U 4enoBeka. Cepjle,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyrum KpoBooOpamieHus. DBOJIOIHUOHHBIC
YCJIOXHEHUSI CTPOEHHUS KPOBEHOCHOW CHCTEMBI I103BOHOYHBIX KHWBOTHBIX.
PaGota cepana u e€ perynsuus.

Beigenenne y opranusmoB. Beigenenue y pacteHud. Bwigenenue y
#KUBOTHBIX. CoKpaTuTenbHble Bakyosu. Opranbl BblaeneHus. Duibrpanus,
cekperusi W 0OpaTHOE BCachblBaHHWE KaK MEXaHU3Mbl pabOThl OPraHoB
BbiAeieHUS. CBsA3p TMOJOCTH Tella C KPOBEHOCHOW U  BBIIEIUTEIbHOU
cucremMaMu. BplieneHne y ITO3BOHOYHBIX JKMBOTHBIX M 4esoBeka. lloukw.
Crpoenue u pyHkimonupoBanue HedpoHa. OOpazoBaHKEe MOUYH Y YEIIOBEKA.

3ammMTa y OpraHu3MoB. 3allUTa Yy OJHOKJIETOYHBIX OpraHu3mMoB. CHopbl
OakTepuid M MHUCTHI MPOCTEHIIUX. 3alUTa Y MHOTOKJIETOYHBIX PACTEHUH.
Kyrtukyna. CpeacTBa nacCUBHON U XUMUYECKOU 3a1uThl. DUTOHLIUIBL.

3ammMTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [TOKpOBBI M HMX IPOU3BOJHBIE.
3amuTa opranu3ma ot OosiesHell. iMmmyHHas cucteMa denoBeka. KiieTouHbld u
TYMOpPAJIbHBIH UMMYHUTET. BpOKAEHHBINM U MpUOOpEeTEHHBIN crierupuyecKuii
UMMYHHTET. Teopusi KIOHAIbHO-CeleKTUBHOTO uMMyHuTtera (I1. Dpnux, @. M.
bepuer, C. ToneraBa). BocnanutenbHble OTBEThl OpraHu3moB. Ponb
BpPOXIEHHOTO UMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00J1€BaHU.

PaznpaxxumocTte W perynsuMs |y oOpraHusMoB. PaznpaxumocTts y
OJHOKJIETOYHBIX OpPraHu3MoB. Takcucel. PasgpaxuMocTs W peryisinus y
pacteHuii. PocToBBIE BelIECTBA U UX 3HAUYCHUE.

HepBhas cucrema u pediektopHas peryisiuus y >KUBOTHbIX. HepBHas
cuctemMa M €€ OTHEeNbl. OJBOJIIOLMOHHOE YCIOKHEHHWE CTPOCHHS HEPBHOMU



CUCTEMBI Yy >KMBOTHBIX. OTHENBI TOJOBHOIO MO3ra MO3BOHOYHBIX JKMBOTHBIX.
Pednexc u pedrexropnas nyra. be3ycioBHbie U YCIOBHBIE PE(IICKCHI.

I'ymopanpHas perynsauus U JHAOKPUHHAs CUCTEMA JKMBOTHBIX U YEJIOBEKA.
Kene3pl HSHIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleliCTBME TOPMOHOB.
B3aumocBs3p HEpBHOM M 3HIOKpUHHOM cucteM. [ umnotamamo-runodusapHas
cucTema.

JdemoHncTpanumn

IToptper: W. I1. I1aBnos.

Tabnuupl u cxembl: «OIHOKIETOUHBIE BOJOPOCIN», «MHOIrOKIETOUHbIE
Bogopociiny, «bakrepumny, «llpocreimmney, «Opranbl IBETKOBBIX PACTEHUII»,
«CucteMbl OpraHoB IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIx», « Tkanu pactenuit», «KopHeBbie cuctembl», «CTpoeHue cTedms»,
«CTpoeHuE JIMCTOBOW IIACTUHKW», « TKaHM KUBOTHBIX», «CKEIET yeaoBeKay,
«IIumeBapurensHas cuctema», «KpoBeHocHass cuctemay», «JlpIxaTenpHas
cucreMa», «HepBHas cucrema», «Koxa», «MplleyHas  cucremay,
«BpinenurenbHas cucremay, «OHIOKpUHHAsA cuctemay, «CTpoeHue MBIIIIbD,
«Mmmynurer», «KumeunononoctHeie», «CxeMa TWTaHUS  PACTEHUI»,
«KpoBEHOCHBIE CHCTEMBI TO3BOHOYHBIX IKUBOTHBIX», «CTpOEHUE THAPHI»,
«CTtpoeHue miaHapun», « BHyTpeHHee CTpOeHUE J0KIE€BOro uepBs», «HepBHas
cuctema peiO», «HepBHas cucrema srymku», «HepBHas cucrema
npecMmblKaromuxcs», «HepsHas cucrema nruny», «HepBHas —cucrema
MIIEKOIUTAIONINXY, «HepBHas cucrema uenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIPENapaThl OJHOKIETOYHBIX
OpPraHu3MoOB, MHKpOIIpenapaTbl TKaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKLUU
HACEKOMBIX, UTJIOKOKUX, KUBBIE SK3EMIUISIPhl KOMHATHBIX pACTEHUM, repbapuu
pacTeHuM pa3HbIX OTAEJIOB, BJAXHBIE NIPENaparbl >KUBOTHBIX, CKEJETHI
ITIO3BOHOYHBIX, KOJUIEKIMU OECHO3BOHOYHBIX MXHBOTHBIX, CKEJIET YeEJIOBEKa,
o0opynoBaHUE [UIsl JIEMOHCTpAllMM IMOYBEHHOI'O M BO3AYIIHOTO MHUTAHUSA
pacTeHui, paculeIieHUusl Kpaxmana U OelKoB MoJ JAeicTBUeM (HepMEHTOB,
o0opynoBaHHe Ui JEMOHCTPALlMM OIBITOB IO HM3MEPEHHUIO KU3HEHHOU
€MKOCTH JIETKMX, MEXaHu3Ma JbIXaTCIbHBIX IBH)KCHUH, MOJEIN T'OJOBHOIO
MO3Ta Pa3JInYHbIX KUBOTHBIX.

JlabopaTopHas pa6ora «/3yueHnue TkaHel pacTeHUI.

JlabopaTopHas pa6ora «/3yueHue TkaHel KUBOTHBIX).

JlabopaTopHas pa6ora «3yueHrne opraHoB IIBETKOBOTO PACTEHUS.

Tema 10. PazmHokeHure u pa3BuTHE OPraHU3MOB



@®opMbl pa3MHOXKEHUSI OPraHU3MOB: Oecrojoe (BKIItoYas BEreTaTUBHOE) U
noysioBoe. Buapl 06ecnosioro pa3MHOMXKEHHA: TMOYKOBAHHE, CHOPYJISALIMS,
(parMeHTays, KIOHUPOBAHUE.

[TonoBoe pazmuHoxeHue. [lonoBeie KIeTKU, WK rameTel. Meio3. Ctaauu
Mmeino3a. [loBenenne xpomocoMm B Mmenose. KpoccuHrosep. buosormueckuii
CMBICJI MEHO03a U MOJIOBOTO Ipolecca. Meno3 U ero MecTo B KU3HEHHOM LIMKIIE
OpraHu3MOB.

[IpenzapoasiieBoe paszButue. ['amertoreHe3 y KuBOTHBIX. IlojoBbie
xene3pl. OOpa3zoBaHuME M pa3BUTHE IMOJOBBIX KieToK. CrnepMaroreses M
ooreHe3. CTpoeHHE MOJIOBBIX KIETOK.

OmnogoTBopeHne W 3MOPHOHAIBHOE pPa3BUTHE >KUBOTHBIX. CrHocoObI
OIUTIOIOTBOPEHMSI: HApY)HOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOEe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOpUOIOTHS —
HayKa O DPa3BUTUU OPraHu3MoB. Mopgozene3z — oOna u3 2enasHvix npobiem
ambpuonoeuu. Konyenyus mopghocenos u moodenu mopgoeeneza. Craauu
SMOpHOTeHe3a JKMBOTHBIX (Ha mipuMmepe Jsarymku). Jpobnenuwe. Twurmbl
npoOneHus. /lemepmunuposanmoe U HEOEPMUHUPOBAHHOe  OpobleHue.
bracmyna, muner 6n1acmyn. OCOOCHHOCTH JOPOOJICHUS MJIICKOIMHMTAIONIUX.
3aponpllieBble  JUCTKH (TacTpyisiuus). 3akjagka OpraHoB W TKaHEW U3
3apOJBIINIEBBIX JIUCTKOB. B3anMHOE BIMSHHE YacTel pa3BUBAIOIIETOCH
3apojbliia (AMOpUOHATBHAS UHIYKIHKA). 3aKiIajKka TiaHa CTPOCHUS KUBOTHOTO
KaK pe3ynbTaT MEpapXWUECKUX B3aUMOAECHCTBUM TIeHOB. BnusHue Ha
AMOPHUOHATBFHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOIIEH CPEJIbI.

Poct u paszButue xuBOoTHBIX. IlocTaomMOpuoHanbpHBIN mepuon. [Ipsmoe u
HenpsiMoe pas3BuTHe. PasButHe ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX >KMBOTHBIX. BHOJIOrMYECKO€ 3HAaY€HHUE MPSIMOrO W HENPSIMOTO
pa3BUTHUSA, UX paclpoCcTpaHEeHHUE B npupoie. Tumbl pocTa )KUBOTHBIX. PaKTOPHI
peryjsiliik  pocTa KUBOTHBIX M uyejoBeka. CTaguu MOCTIMOPHOHAIBHOIO
pa3BUTHUA Y )KUBOTHBIX U yenoBeka. [lepuoasl onTorenesa uenoreka. CrapeHue
U CMEpPTh KaKk OUOJIOTUYECKUE MPOLIECCHI.

PasmHuoxxenue u pasButue pacteHuid. ['ameroputr u cnopodur. Meiio3 B
KU3HEHHOM MHKiIe pacTeHuil. OOpa3oBaHue cmop B Tpolecce Meio3sa.
'amerorene3 y pacteHuil. OIUIOAOTBOPEHUE U PA3BUTHUE PACTUTEIBHBIX
OpraHu3MoB. J[BOifHOE OIJIOJIOTBOPEHHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue
U pa3BUTHE CEMEHH.

MexaHu3MBbI PETYISIIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpetsr: C. I'. HaBammn, X. [IIneman.



Tabmuipl u cxembl: «BereratnBHOe pazMHOXeHUe», «Tumbl OGecrnonoro
pa3sMHOXEHUS», «Pa3zMHOXkEHHE XIaMHUIOMOHAAb, «Pa3MHOKEHUE IBIJIEHBI»,
«Pa3sMHOXeHue  ruapel», «Menos», «XpomMocoMbD»,  «l'ameroreHesy,
«CTpoeHHe SAUIEKIETKH U CIIepMaTo30u1a», «OCHOBHBIE CTAaJIUH OHTOTCHE3A,
«lIpsmoe m Hemnpsmoe pasButue», «Pa3BuTue MalWcKoOro xyka», «PasButue
capanun», «Pa3Buthe nArymku», «JIBOHHOE OIUIOJIOTBOPEHUE Yy IIBETKOBBIX
pactenuit», «CTpoeHHE CEeMsSH OJHOAOJIBHBIX M JIBYJOJbHBIX PACTCHUN,
«KV3HEHHBI 1LHUKI MOPCKOM KamycTol», <«JKU3HEHHBIH LUKI MXay,
«OKW3HEHHBIN MUK NAOPOTHUKAY, < KU3HEHHBIN UK COCHBI».

O6opynoBaHuEe: CBETOBOM MHUKPOCKOII, MUKpOIpENapaThl SUIEKICTOK U
CIIEpMAaTO30MI0B, MOJIeNb «I MK pa3BUTHUS JIATYIIKW.

JlaGoparopnass pabGora «l3ydyeHue CTpOECHHMSI TMOJIOBBIX KIJIETOK Ha
TFOTOBBIX MUKpOIIpenapaTaxy.

IIpakTuyeckass padora «BbIsBIE€HHE MPU3HAKOB CXOJACTBA 3aPOJABIIICH
MO3BOHOYHBIX JKUBOTHBIX).

JlaboparopHas padora «CTpoeHHME OpPraHOB Pa3MHOXKEHHS BBICIIUX
pacTeHun».

Tema 11. I'eHeTKa — HayKa O HACJEACTBEHHOCTH M HM3MEHYHMBOCTH
OPraHu3MoOB

Hcropusi craHOBIICHWS W Pa3BUTUS TEHETUKM Kak Haykh. PaGoter I
Menpnens, I'. ne ®pusza, T. Moprana. Posb 0Te4eCTBEHHBIX YUEHBIX B Pa3BUTHU
renetuku. Pa6oter H. K. KombrioBa, H. U. BaBunosa, A. H. beno3epckoro, I'.
J. Kapneuenko, 10. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbIE TE€HETHYECKHE TIOHATHUA U CHMBOJIBL. ['OMOJIOTMYHBIE
XpPOMOCOMBI, AJUICJIBHBIE T'€HbI, aJbTEPHATUBHBIC NPU3HAKH, JOMUHAHTHBIN U
PEIECCUBHBIN TPHU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTAs JIMHUS, THUOPHUIBI,
reHotur, (eHoturn. (OCHOBHBIE METOJIBI TEHETHKH: THOPUI0IOTHYECKHH,
LUTOJIOTUYECKUI, MOJICKYJISIPHO-T€HETUYECKU .

JdemoHcTpanumn

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckmii.

Tabmutel u cxembl: «MeToabl TEHETHKNY, «CXEeMBbI CKPEIITUBAHUS.

JlabopaTopHass padora «/[po3odmima Kak OOBEKT TEHETHYCCKUX

HCCIIEIOBAHUI.
Tema 12. 3aK0HOMEPHOCTH HACJIECTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnenss — 3aKoH

eauHooOpa3usi rUuOpUIOB MepBOro mnokosieHus. I[lpaBuino AOMUHUpOBaAHUS.



Bropon 3akoH Menaensa — 3aKOH pacuieIuieHus Npu3HakoB. Llutomornueckue
OCHOBBI MOHOTHOPHUIHOTO CKpeluBaHus. [ umore3a 4ucToThl rameT.

AHanu3upyomnee CKpellUBaHHUE. [IpomexxyTouHbIM XapaxkTep
HaclienoBaHus. PaciienieHue Npu3HaKkoB IIPU HEIIOJHOM JOMUHHUPOBAHUH.
HuruOpuaHoe ckpemuBanue. Tpertud 3akoH MeHaens — 3aKoH

HE3aBUCMMOTO  HACJIEIOBaHUsS  NpPU3HAKOB.  [lUTOnmormyeckue  OCHOBBI
JTUTUOPUIHOTO CKPEITUBAHMUS.

CueruieHHOe  HacieioBaHue mnpuszHakoB. PaGoret T. Moprana.
CuenneHHoe HacJeJOBAHUE T'€HOB, HAPYIICHWE CIEIJICHUS MEXKIy T'€HaMH.
XpoMOCOMHasi TEOpHUs HACIEICTBEHHOCTH.

I'enetnka nosia. XpoMOCOMHBIM MEXaHU3M OMPENEICHUS 1M0Ja. AyTOCOMBI
U TI0JIOBBIE  XPOMOCOMBI. ['OMOramMeTHbIi UM  TIeTepOraMeTHbIA  TOJI.
I'eHeTnyeckass CTpyKTypa TOJIOBBIX XpoMocoM. HacnenoBanue NpU3HAKOB,
CLETUICHHBIX C TTOJIOM.

l'eHotun kak 1enocTHass cucrema. llneloTponuss — MHOXKECTBEHHOE
JeUCTBUE TeHa. MHOXXECTBEHHBbIM ajiesin3M. B3amMoliencTBUE HEaJUIeIbHBIX
reHoB. Kommiementapaocts. Dnucras. [Tonumepusi.

['eHeTnyecknil KOHTPOJIb PAa3BUTHS PACTEHUM, )KUBOTHBIX U UYEJIOBEKA, a
TakkKe (U3MOJOTUYECKUX MPOIECCOB, MOBEACHHUS M KOTHUTHUBHBIX (DYHKIIMIA.
['eneTnueckrie MeXaHU3Mbl CHUMOHMOTEHE3a, MEXaHM3Mbl B3aMMOJIEHCTBUSA
«XO3MH — Tapa3uT» M «XO3IMH — MHUKpOOMOM». ['eHeTHdecKue acreKThl
KOHTPOJISI U U3MEHEHHUs HAClIeJICTBEHHON MH(OpPMAIINU B MOKOJEHUSX KIETOK U
OpPraHu3MOB.

JdeMoHCTpanuu

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

Tabmumer u cxembl: «llepBblii W BTOpoOW 3akoHbI Menuens», «Tpetuit
3akoOH  Mennensa», «AHAIM3UPYIOLIEE  CKPEIIUBAHUEY, «HemnomHoe
JTOMHUHHpOBaHUE», «CIIETNIEHHOE HACeIOBaHWE NPHU3HAKOB Y JPO30QHUIBI»,
«l'enetuxka moma», «Kapuotunm denmoBeka», «Kapuotum apo30(uiib,
«Kapunotun nTuip», «MHOXECTBEHHBIN —aenu3sm», «BzaumonencTBue
TE€HOBY.

O6opynoBanue: MOENb [JIs JEMOHCTpAIlMM 3aKOHOB €IMHOOOpa3ms
rUOpUIOB TIEPBOTO TOKOJCHHUS W PACHICTUICHHWS] TPU3HAKOB, MOJETh IS
JEMOHCTPAlMA 3aKOHA HE3aBUCHMOTO HACJIEAOBAHUS MPU3HAKOB, MOJEINb JJIS
JEMOHCTPALMU CLEIJICHHOTO HACJIEIOBaHUs MTPU3HAKOB, CBETOBOM MHKPOCKOII,
MHUKporipenapar: «JIpo3odumnay.

IIpakTnueckass padora «U3ydyeHue pe3ylbTaTOB MOHOTUOPUAHOTO
CKpEIIMBaHUS Y APO30(PUIBD.



IIpakTnueckas padora «M3yueHue pe3ylnbTaToB AUTHOPUAHOIO
CKpEIIMBAHUS y IPO30(PHUIBD».

Tema 13. 3aKkoHOMEpPHOCTH H3MEHYUBOCTH

B3aumoneiictBue reHoruna u cpeapl npu (GopMUpoBaHUU (EHOTHIA.
N3meHunBOCTh mNpu3HAKoB. KadecTBEHHBIE W KOJMYECTBEHHBIE MPU3HAKH.
Buapl n13MEHYMBOCTHU: HEHACIECACTBEHHAS U HACIIECICTBECHHAS.

MoaudukauonHass HM3MEHYMBOCTb. Poiib cpeasl B (hOpMHUpPOBAHUU
MOIU(PUKALHOHHOM U3MEHYHUBOCTHU. Hopma peaxkuuu IIPU3HAKA.
Bapuanumonnsiii psig u BapuanuonHas kpuas (B. Moranncen). CaoiicTBa
MOIU(PUKALTUOHHON U3MEHYMBOCTH.

I'eHoTunIMUeckas HU3MCHYUBOCTD. CsolicTBa T€HOTUIITMYECKOMN
N3MCHYHMUBOCTH. BI/II[BI FCHOTUIIMYECKON HM3MEHUYMBOCTHU: KOM6I/IHaTI/IBHa$I,
MYyTallUOHHA.

KombOunaTuBHas M3MEHYMBOCTh. Mei03 M TI0JIOBOM MPOIECC — OCHOBA
KOMOMHATUBHON W3MEHYMBOCTH. POJIb KOMOMHATUBHONM W3MEHUYMBOCTH B
CO3/IJaHUM TeHETUYECKOTO Pa3HOo00pa3us B mpejenax OqHOTO BU/IA.

MyTalnmoHHass U3MEHYMBOCTh. BUabl MyTaluii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE MW MHAYUUMPOBAHHBIE MyTaUWu. SaepHble W
nurToriasMatuyeckue myrtauuu. CoMaTHyeckue W TOJOBbIE  MYTAIlUHU.
[IprunHBl BOSBHUKHOBEHUSI MyTallMid. MyTareHbl U UX BIHUSHUE Ha OpTaHU3MBI.
3aKOHOMEPHOCTH MYTAlIMOHHOTO Tpolecca. 3aKOH TOMOJIOTHYECKUX PsSJIOB B
HacsencTBeHHo u3menunBocty (H.W. BaBuioB). BuesnepHas n3MeHYHMBOCTh U
HACJICJICTBEHHOCTb.

Dnueenemuxa u OSNUSEHOMUKA, POJb INUCEHEMUYECKUX (DaKmopos 6
HACIe008aHUU U UBMEHYUBOCIU (EeHOMUNUUECKUX NPUSHAKOB ) OP2AHUIMOS.

JdeMoHCTpamuun

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. U. BaBuiios.

Tabmumer w  cxembl: «Buapl wm3MeHUMBOCTHY», «MoaudukanrmoHHasS

H3MEHYHUBOCTHY, «KombOuHaTuBHas U3MECHYHUBOCTD, «Meiio3»,
«OmnomoTBopeHue», «l'eHeTmdeckne 3a0oJieBaHUS  YeJIOBEKa», «BHIbI
MYTaLumn.

O6opynoBaHue: KUBbIE U TepOapHbIC YK3EMIUTIPHI KOMHATHBIX PACTEHUH,
pucysku (potorpadun) KUBOTHBIX C PA3THIHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaboparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON W3MEHUYUBOCTU. [locTpoeHHMe BapHAIMOHHOTO psaaa |
BAPHALIMOHHOW KPUBOI».

IIpakTuueckas padora «Myrtauuu y 1po3odusibl (Ha TOTOBBIX
MHUKpOIIpenapaTax)».



Tema 14. I'eHeTnka yejioBeKa

Kapuorun yenoseka. MexayHapoiHasi mporpaMma HUCCIEA0BaHUS T€HOMA
YyejaoBeKa. MeTonbl HW3y4YeHUs TEHETUKU 4YEJIOBEKAa: TE€HEAJIOTHYECKH,
OJIM3HEIIOBLIN, LIUTOr€HETUYCCKU, MOMYJIIHUOHHO-CTATUCTUYECKU U,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpemMeHHOE ONpEAECICHUE FeHOTHUIIA;
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, TCHOTUITUPOBAHUE, B TOM YKCJIE C TOMOIIBIO
[111P-ananmu3a. HacneacTtBennble 3abojieBaHusl  4deloBeka. [ eHHBIE W
XPOMOCOMHBIE O0ole3HM  dYeJIOBEKa. bone3nu c HACJIeICTBEHHOM
PEAPACIION0KEHHOCTBIO. 3HayeHHue MEIMIIMHCKOM TeHETUKH B
PEIOTBPAIICHUN U JICYCHUU N'eHEeTUYeCKuX 3a00JieBaHMi yenoBeka. Menuko-
FeHETHYCCKOE KOHCYJIbTUPOBAHUE. CTBOIOBBIC KJICTKH. ITonsTue
«TEHETHYECKOTO Tpy3a». OTHUYECKUEe AacCHeKThl HCCIeIOBaHUM B 00J1acTH
pEaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckne (HakTOphl MOBBINICHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K
bu3MYecCKOMy W XUMHUYECKOMY  3arpsi3HEHUIO  OKPYXKAroIIeH  Cpejbl.
I'eneTnyeckas mpeapacnoioKEHHOCTh YET0BEKa K MaTOJIOTUSIM.

JdemoHcTpanumn

Tabmuip! u cxemsl: «KapruoTur yenoBekay, «MeToIbl N3yUYeHHS TEHETUKHU
yeJioBekay, «I eHeTndyeckue 3a00JI€BaHUS YSTOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJTOCIOBHOM.

Tema 15. Centekuusi OpraHusMoB

JloMecTukaius U CEJIEeKUMs. 3apOKJICHUE CEJCKIUH U JIOMECTUKAIUHU.
VYyenne H. U. BaBunoBa o LleHTpax NpOUCXOXKIACHUS U MHOT000Opa3us
KYJIbTYPHBIX pacTeHuil. Poib cenexkiuu B CO3JaHUU COPTOB PACTCHUN W MOPOJ
*KUBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH T'OMOJOTHYECKHX pSA0B B
HacienacTBeHHONW wm3MeHumBocTd H. . BaBuioBa, ero 3HadyeHue id
CEJIEKIIMOHHON PadOTHhI.

Mertoasl cenekuMOHHOW paboThl. MCKyCCTBEHHBIH OTOOpP: MacCOBBIM U
WHIUBUYaJbHBIM.  OJTambl  KOMOWMHAIIMOHHOM  cenekuuu.  VcmbiTaHue
mpou3BouTeNed 10 MOTOMCTBY. OTOOp IO TEHOTHITY C ITOMOIIBIO OIICHKH
¢deHoTHIa MOTOMCTBA ¥ OTOOP IO TEHOTUNY ¢ romoibio aHammza JIHK.

NckyccTBEHHBIM ~ MyTareHe3 Kak METOJ] CEJIEKIMOHHOW  padoThI.
PaguaimoHHbIl YW XHUMHWYECKMHW MYyTareHe3 KakK HWCTOYHUK MYTalul y
KYJbTYPHBIX ()OpM OpraHu3MoB. Vcmonb30BaHHE TEHOMHOTO PEIaKTHPOBAHUS
1 MeTos10B pekoMOnHaHTHBIX JIHK 115 monydeHus ucxoaHoro matepuaia Jijis
CEJICKIIHM.

[Tomyuenue MMOJTUTIJIOUIOB. BuyTtpuBugoBas TUOpUIN3AIINSL.
bnu3kopoacTBeHHOE — CKpeliuBaHue, WM WHOpuauHr. HepojacTBeHHOE



CKpelllMBaHue, WK ayTOpuauHr. ['erepo3uc u ero mpuuuHbl. Vcnonb3oBaHue
reteposuca B cenekiuu. Otaanénnas rudbpuauzanus. [Ipeononenue Oecrionus
MEXBHUJIOBBIX THOPUIOB. JOCTHMXKEHUSI CENEeKIMU PACTCHUN U KUBOTHBIX.
«3enénas pegonoyusy.

CoxpaHeHue U U3YyYEHHE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUM
U UX JUKUX pOAWYEH ISl CO3JaHUs HOBBIX COPTOB U THOpPUIIOB
CEIbCKOXO3AMCTBEHHBIX KYJIBTYp. H3yuenue, coxpanenue u ynpasieHue
2CHeMUYeCKUMU  pecypcamu  CeNbCKOXO3AUCMEEHHbIX U NPOMbICIO0BBIX
HCUBOMHBIX 6 YEAX YIYYULeHUS CYUeCmBYIoWuUx U CO30aHUsi HOBbIX NOpPOO,
JUHULL U KpPOCCO8, 8 MOM HYUCIe C NPUMEHEHUEM COBPEMEHHbIX Memo008
HAYYHbIX UCCIe008aHULL, NePed0sbliX uoel U NepCneKMuUBHbIX MEeXHON02ULL.

JdemoHncTpanumn

IToptpersr: H. Y. Basunos, 1. B. Muuypun, I'. /1. Kapneuenko, II. II.
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabmumelr u  cxembl: «lleHTpbl TPOUCXOXKIEHUS W MHOr00Opasus
KYJbTYPHBIX PAacTE€HHI», «3aKOH TOMOJIOTHYECKUX PSJ0B B HACJIEIACTBEHHOM
U3MEHYMBOCTHY», «Mertoasl cenekmun», «OtrnanéHHas TUOpUAM3ALIUSIY,
«MyTtarenes».

JlabopaTtopHas pabora «l3yueHHe COpPTOB KyJbTYPHBIX pPACTECHUH U
NOPOJ JOMAITHUX JKUBOTHBIX).

JlaGoparopHuasi padora «/3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHUI».

Ikckypeusi «OCHOBHBIE METOJbI U JOCTHIXKCHHSI CEJICKIIMU PACTEHUU U
AKUBOTHBIX  (Ha  CEJIEKUMOHHYIO  CTaHIMIO, IwieMeHHyro  (epwmy,
COPTOUCIIBITATENIbHBI YYaCTOK, B TEIUIMYHOE XO34MCTBO, B JA0OPATOPHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. buoTexHo10rust 1 CHHTETHYECKAsA OMOJI0THSA

OOBEKTHI, UCTIONB3yeMble B OMOTEXHOJIOTUH, — KJIETOYHBbICE M TKAHEBBIC
KYJbTYpbl, =~ MHUKPOOPraHM3Mbl, = HMX  XapakTEpUCTHKA.  |paauliMOHHasA
OnoTexHoyorus: XjeOonedeHnue, TMOayuYeHHEe KHUCIOMOJIOUYHBIX TPOMYKTOB,
BUHOJeNuEe. Mukpobuonorndeckuii cuHTe3. OOBEKTbI MHUKPOOHUOIOTHYECKUX
TexHosiorui. [Ipon3BoacTBO OenKa, aMUHOKUCIOT M BUTAMUHOB.

Co3nanue TeXHOJOTUH M MHCTPYMEHTOB II€J€HANPABIECHHOIO U3MEHEHUS
M KOHCTPYUPOBAHHS TE€HOMOB C LEJIbI0 IMOJIY4YEHUsS OPraHU3MOB H HX
KOMIIOHEHTOB, COAEPKAIINX HE BCTPEUAIOIIHNECS B IPUPOJIe€ OMOCUHTETUUECKUE
Iy TH.

Knerounast naxxenepus. MeTonsl KyJbTypbl KIIETOK U TKAHEH PAaCTEHHUN U
KUBOTHBIX. KpuoOGanku. ComaTtudeckas ruOpUAM3aMS W COMATUYECKUU



sMOpuorene3. Vcnonb3oBaHUE TAaIUIOW0B B CEJICKIMU pacTeHui. [lonyuenue
MOHOKIOHAIbHBIX anmumeil. Hcnonvzoeanue  MOHOKIOHATbHBIX u
NOTUKNOHANIHBLIX anmumen 6 Meouyune. VICKyCCTBEHHOE OIUIOAOTBOPEHUE.
PexoHcTpyKIMa — AMUEKIETOK U KIOHUPOBAaHHWE  JKUBOTHBIX. Meron
TPAHCIUIAHTALUU SIACP KIETOK. 1exHonocuu 0300posieHus, Kyibmueuposarus u
MUKPOKIIOHAIbHO20 PA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbIMYD.

XpoMOCOMHasi U TeHHasg HMHXeHepus. VICKyCCTBEHHBI CHHTE3 IeHa U
koHCTpyupoBanue  pexomOuHanTHeix JHK.  Cosdanue  mpanceennuix
opeanuzmog. JIOCTHIKEHMSI M TMEpPCIEKTUBBI XPOMOCOMHOM M TI'€HHOU
UHXEHEpUU. DKOJIOTHUECKUE U 3TUYECKHUE MPOOJIEMbl TeHHON UHKEHEPUH.

Menuuunckue OuorexHonmoruu. IloctreHomHas uudpoBas MeaAHIMHA.
[MIIP-nuarnoctrka. MeTaOOJIOMHBIM aHAIW3, TEHOLICHTPUUECKUN aHaIu3
IpOTEOMa YEJIOBEKA [JIsl OLEHKUM COCTOSIHHUSI €ro 310poBbs. Vcmoib3oBaHuE
CTBOJIOBBIX KJeTOK. TapretHas tepanus paka. 3D-OuoumxeHepus yis
pa3paboTKu (yHIAMEHTAJIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTUMU, CO3JaHUs
KOMIUIEKCHBIX TKaHEH COUeTaHHEeM TEXHOJOTHHN TPEXMEPHOTO OMONPUHTHHTA U
ckaddonauHra s pelieHus 3a1a4 MepcoHaIu3uPOBAaHHON MEIUIIMHBI.

Coznanve BEKTOPHBIX BaKIIMH C IEJIbI0 0OecTieueHuss KOMOMHUPOBAHHOMN
3amuThl 0T Bo30ynureneit OPBU, yctaHoBieHHe MOJIEKYISPHBIX MEXaHHU3MOB
¢ynkumonuposanust PHK-cogepskamux  BuUpycoB, BBI3BIBAIOIIUX  0CO0O
oIacHble 3a00JIeBaHUS YEeJIOBEKA U KUBOTHBIX.

JdeMoHCcTpanuu

Tabmumer  wu  cxembl:  «lMcmonb30BaHME  MHUKPOOPTraHM3MOB B
IIPOMBIIUIEHHOM  MpPOU3BOACTBE», «KiletouHas wuHxkeHepus», «l'eHHas
UHXCHEPUSD.

JlabopaTopHas pa6ota «l3yueHrne 00bEeKTOB OMOTEXHOIOTHNY.

IIpakTnueckas padora «llonyyeHne MOJTOYHOKUCIBIX TPOAYKTOBY.

Ikckypeusi «buorexHonorus — BaKHEWIas MNPOU3BOJAUTENbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTMYECKOE MTPOU3BOJICTBO)».

11 KIJACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJIONMUOHHBIX NMpeACTABIEHUN B
OuoJioruu

OpomormonHas teopusi Y. JlapBuHa. IIpeanochbUiKM BO3HUKHOBEHHS
napuHu3Ma. JKu3Hb U HayuyHas AesarenbHocTh Y. JlapBuHa.



JIBwxymue cuibl  dBomonuu  BugoB 1no Y.  JlapBuHy (BbICOKas
WHTEHCUBHOCTh Pa3MHOXKEHMSI OpPraHU3MOB, HACJIEACTBEHHAsT W3MEHUUBOCT,
O6opb0a 3a CylllecTBOBaHUE, €CTECTBEHHBIN U UCKYCCTBEHHBINH OTOOD).

Odopmnenue cuntetnueckoil teopuu sBomoonuu (CTDI). HelirpanbHas
Teopusi dBoitouud. COBpEMEHHas HSBOJIIOIMOHHAS Ouonorus. 3HauYeHHE
ABOJIIOIIMOHHOW TeOopuu B (HOPMUPOBAHUM E€CTECTBEHHO-HAYUYHOU KapPTUHBI
Mupa.

JdemoncTpanumn

[Toptpetsl: Apucrorens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
KroBbe, Y. Hapsun, C. C. UetBepukos, . 1. IlImansraysen, [x. Xonaein, /.
K. benses.

Tabmunper u cxembl: «Cucrema >xuBoit mpupoasl (mo K. Jlunnaero)y,
«JlectHunia >xuBbIX cymiecTB (mo Jlamapky)», «Mexanusm ¢GopMHUPOBAHUS
PUCTIOCOOJIEHU Yy pacTeHui u KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
Mapupyta nyremectsus Y. [apsuna», «Haxonku Y. [lapBuna», «Popmsl
O0opbObI  3a  cymecTtBoBaHue», «llopoasl romybeit»y, «MHoroobpaszue
KyJIbTYpHBIX (opM KamycTel», «Ilopoabl moMamHuX >KUBOTHBIX», «Cxema
oOpazoBanuss HOBbIX BHAOB (mo Y. J[lapBuny)», «Cxema COOTHOIICHUS
JOBWKYIIUX CHJI 3BOJIOLUN», «OCHOBHBIEC IMOJOKEHUSI CUHTETUYECKOW TEOpUHU
ABOIOLIMM.

Tema 2. MUKPOIBOJIIOIMS U €€ pPe3yJIbTaThl

[Monynsiuus Kak »dieMeHTapHas eauHuua -sBoiatouud. COBpEMEHHbIE
METOJIbI OIICHKM TE€HETHYECKOTO pPa3zHOooOpazusi M CTPYKTYpHl TOMYJISIIHMA.
N3menenne reHodoHIAa TOMYJISIMUA KaK dJIEMEHTapHOE SBOIIOIMOHHOE
sBJIeHHE. 3aKOH TeHeTnyeckoro pasHoBecus Jx. Xapau, B. BaitnOepra.

DneMeHTapHbIe (aKTOphl (ABMXKYIIUE CHJIBI) SBOJIONHMH. MyTallmOHHBIN
mpouecc. KomOuHaTHBHAsT W3MEHYMBOCTh. Jlpeid) TreHoB — ciiydaifHbie
HEHAIPaBJICHHBIC WM3MEHEHHS 4YacTOT ajulelied B Tomymsnuax. OQdekt
ocHoBatens. Ippexm Oymoiiounozo eopaviuka. CHUdCEHUE 2eHemU4ecKo2o
pasnoobpasus: npudunsl u creocmsus. Ilposesnenue aghgpexma opeiigha 2enos 6
bonvwux u  manvix nonyaayusx. Mwurpanuu.  V3oisSIus  MOMYJSIAN:
reorpadudeckas (IpoCTpaHCTBEHHAs ), Orojorndeckas (pempo yKTHBHAS).

EctectBennsiii otO0p — HampaBisrommii ¢gakrtop sBomoruu. Dopmbr
€CTECTBEHHOT0 OTOOpa: JBWXKYIIUA, CTaOUIM3UPYIOMINM, pa3pbIBAIOIIHIA
(mu3pyntuBHbIi). [lonoBoit 0T60p. BO3HMKHOBEHUE M 3BOJIOLMS COLUATBLHOTO
MOBEJICHUSI )KUBOTHBIX.

[Ipucnoco0ieHHOCTh, OpPraHU3MOB KaK pe3yJbTaT MHUKPOIBOJIIOLMU.
Bo3nukHoBeHue  mpucnocoOsieHuit 'y  opraHu3MoB.  Apomopdo3bl U



AIMOaJalTalliy. ITpumepsl MPUCTIOCOOICHUI y OpPraHU3MOB:
Mopdooruyeckre, (QU3NOIOTHYECKUE, OUOXMMHUYECKHE, TOBEACHUYECKUE.
OTHOCHUTENBHOCTh TPUCIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero xputepum u cTpykrypa. BupooOpazoBaHue Kak pe3ynbTaT
MUKpPO3BOIIOIUHU. M3o0msuus — kitoueBoil gakrop BupooOpa3zoBanud. [lytu u
CrocoObl BUJI000pa30BaHUS: aJIONaTPUYECKOE (reorpaduueckoe),
CUMIIATPUUECKOE  (IKOJOTMYECKOE), «MTHOBEHHOE»  (MOJMILUIOMAN3ALNS,
rubpuan3anus). JmuTeasHOCTh YBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl GOpMUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponbp 3BomonMoHHONW OuoNOrMM B pa3pabOTKE Hay4yHbBIX METOOB
coxpaHeHus: 6uopa3zHooOpa3usi. MUKPOIBOIIONUS U KOIBOJIOLMS Mapa3uToB U
ux xo03s1eB. MexaHu3aMbl (HOPMHUPOBAHUS YCTOMUYMBOCTH K QHTUOMOTHKAM U
criocoObl OOPHOBI C HEH.

JdemoHcTpanumn

[Toptpetsl: C. C. YeTBepukos, 3. Maliip.

Tabnuupel u cxembl: «MyTallMOHHAsT U3MEHUYUBOCTHY», «llomynsnnonnas
CTpyKTypa Buaa», «Cxema TIposBIeHHs 3akoHa Xapau—BaiinOepray,
«/IBwxxymue Cuiibl 3BONIOUUNY», «IDKOJOTUYECKas M3OJSIUS TMOMYJISIUi
ceBaHCKON (hopenm», «I'eorpadudeckast 30K JTUCTBEHHUIIBI CHOMPCKON U
JUCTBEHHUIIBI aypckoity, «IlomysairoHHbIE BOJHBI YUCICHHOCTH XHUIIHUKOB
U KepTB», «Cxema NeHCTBUSA €CTeCTBEHHOro oTdopay, «Dopmbl GopbObI 3a
cyliecTBoBanue», «UHaycTpuanbHblii MenaHu3M», <«OKUBbIE HCKOIMAEMBIE»,
«ITokpoBUTETBCTBEHHA OKpacka »XUBOTHBIX», «lIpemympexnaromas okpacka
KUBOTHBIX»,  «®Dusmonmornueckue  agantanuuy,  «lIpucmocobieHHOCTh
OpPraHU3MOB U €€ OTHOCHUTEIBHOCTBY», «Kpurepun BHAa», «Buabl-IBOMHUKNY,
«Ctpyktypa BHma B mpupone»,  «CmocoObl  BHA000pa30BaHUS»,
«["eorpaduyeckoe BUI000pa30BaHue TPEX BUJIOB JAHJBIIIC,
«IKOJOTMYeCcKOe BUA000pa30BaHUE BUJIOB CUHUID, «lloMUIITON bl pacTeHHil»,
«KanycTHO-peieuHbIl THOPUIY.

O6opynoBanue: repOapuy pacTeHH, KOJUICKIIMM HACEKOMBIX, dydena
NTULl U 3BEpEl C MPUMEpPAMHU PA3JIMYHBIX MPUCHOCOOIEHUHN, dyyena MNTULl U
3BEpeil pa3HbIX BUJIOB, repOapuu pacTeHU OJU3KUX BUJIOB, 0OpPA30BaBIIMXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHas pa6ora «BbisiBIeHHE M3MEHUMBOCTH Yy OCOO€H OHOTO
BUJIA.

JlabopaTtopHass paGora «lIpucmocoOieHus OpraHu3MOB H  HUX
OTHOCHUTEJbHAS LIEJIECO00Pa3HOCTD.



JlabopaTtopnas padora «CpaBHeHHE BHJIOB MO MOP(}OIOrHYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3Boonus U €€ pe3yJbTaThl

Mertoapl u3yde€HHUsT MAaKpPOABOJIOUMHU. [lalIeOHTOIOTHYECKHE METObI
u3ydeHus: sBoirouuu. Ilepexomgnsie GopMbl U (PUIOTEHETHYECKUE PSJIbI
OpraHU3MOB.

buoreorpaguueckue meroasl uyueHnus s3Boionuu. CpaBHeHUE (Piiopsl U
dbayHbl MaTEpUKOB M OCTPOBOB. buoreorpaduueckue obnactu 3emnu. Bujabi-
SHAEMUKU U PEIIUKTHI.

OMOpHOJIOTUYECKHE U CPAaBHUTEIBbHO-MOP(OJOTUYECKUE  METObI
U3Y4YEeHHs] HBOJIIOIMU. ['eHeTHueckre MeXaHW3Mbl 3BOJIOIMH OHTOreHe3a U
MOSIBJICHHSI SBOJIOLMOHHBIX HOBIIECTB. ['OMOJOrMYHBIE U aHAJOTUYHbBIE
opranbl. PyaumenTapHble opranbl U aTaBU3Mbl. MoOJIEKYISIPHO-T€HETUYECKHE,
OMOXMMHUYECKME W  MaTeMaTUYeCKUe  METOJbl  M3YyYEHHS  DBOJIOLHUU.
['omonoruunsie reHbl. COBpEeMEHHbIE METObI MOCTPOCHUS (PUIIOreHETHYECKUX
JEPEBBEB.

XPpOMOCOMHBIE MYTallMX U HBOJIIOIUS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (TpaBuja) JBOMOUMH. [lpunyun cmeHwvl

@yHKYULL. HeobOpatumocTs ABOJIIOLIMH. AJnantuBHas paguanus.
HepaBHOMEPHOCTH TEMIIOB SBOITIOLIMH.
JdeMoHCcTpanuu
[Toptpetsr: K. M. Bap, A. O. KoBanesckuii, @. Mromiep, 3. [ 'ekkeb.
Ta0muuel u CXEMBI: «DuroreHeTHUECKUM pan JIOTIIAIN,

«Apxeontepukcy, «3Bepo3yobie smepb», «Creromedansy, «PUHHOPUTH,
«CemeHHBIE MANOPOTHUKNY», «buoreorpaguueckue 30HBI 3emin», «/peiid
KOHTHHEHTOBY», «Penmukto», «HauanpHble cTaauu 3MOPUOHANBHOTO Pa3BUTHSA
MMO3BOHOYHBIX KMBOTHBIX», «['OMOJIOTMYHBIE ¥ AaHAJOTUYHBIE OpPraHbl»,
«PynumeHThI», «ATaBU3MBIY, «XPOMOCOMHBIE HAOOpPHI  4YeJNOBEKAa U
muMIIan3e», «l JaBHbIe HANpaBJIEHUS 3BONIOLUN», «OO0HIMEe 3aKOHOMEPHOCTHU
ABOTIOLIMM.

O6opynoBaHue: KOJUICKIIMU, TepOapuu, MYJSHKA HCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISI)KA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB
Y aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. Ilpouncxoxaenne u pa3BuTHE )KU3HU HA 3eMJie

Hayunble rumote3bl mpoucxoxkaeHusi *Ku3HU Ha 3emse. AOWoreHes u
nancnepmusi.  JloHayuHble — OPEACTaBICHUS O  3apPOXKICHUM  KU3ZHU
(kpeanmonusM). ['unmore3a MNOCTOSIHHOTO CaMO3apOXKACHUS JKU3HU U €€



onposepkeHne onbitamu  @D. Pemmu, JI. Cnammanmanum, JI.  Ilacrepa.
[IpoucxoxieHre KU3HU U aCTPOOUOJIOTHS.

OcHOBHBIE  JTambl ~ HEOpraHu4yeckod  sBomounu.  [lmaHerapHas
(reomoruyeckas) JBOJIONHUA. XHUMHUUYECKass HSBOMIONMSA. AOHOTCHHBIM CHHTE3
OpraHn4yecKkux BemecTB n3 Heopranudeckux. OmbiT C. Mumiepa u I'. HOpu.
O6pazoBanne noauMepoB u3 MoHomepoB. KoanepBatHas rumore3a A. U.
OmnapuHa, rumnote3a mnepBuuHoro OynboHa JIk. XonjgeiHa, reHeTuueckas
runote3a . Mémnepa. Pubosumbr (T. Uek) u rumoreza «vmupa PHK» V.
['unGepra. opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Hcropus 3emnu u Metroapl €€ u3ydeHus. lMckonmaemble OpraHHYECKUE
octatku. ['eoxpononoruss m e€ Meroabl. OTHocuTenbHass W aOCONIOTHas
rE€OXPOHOJIOTHS. ['€0XpOHOIOrNY€ecKas IIKaia: 30Hbl, 3pbl, IEPUOBI, JITOXH.

HavanpHbpie »3Tanbl opraHudeckoil sBoionuu. [losiBIIeHHE M 3BOIIOLMSA
NEPBBIX KIETOK. DBOJIONUS MeTaboau3Ma. BO3HUKHOBEHHE TTEPBBIX SKOCUCTEM.
CoBpemeHHbIE MHKpPOOHBIE OMOIUIEHKM Kak aHajor TepBbIX Ha 3emiie
coobmiectB. CTpoMaTonuThl. [IpokapruoThl U 3yKapHOTHI.

[Ipoucxoxnenue AYKapuoT (cumbuoreHes). DBOJIIOLIMOHHOE
IPOUCXOKAEHUE BUPYCOB. [IpOMCXOXKIEHHE MHOTOKIETOYHBIX OPraHU3MOB.
BoO3HUKHOBEHNE OCHOBHBIX TPYIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE ATambl HBOJIIOIUHN BHICHIUX pacTeHuil. OCHOBHBIE apoMOp(}O3bl
pactennii. Beixoxg pacreHuit Ha cymy. [losiBiieHHWE CIIOPOBBIX pPacTeHUU U
3aBoeBaHHe MMM cymHd. CeMeHHble pacTeHus. lIpomcxokieHue IBETKOBBIX
pacTeHUM.

OcHOBHBIE ATamnbl IBOJNIOIUU KMBOTHOTO MUpa. OCHOBHBIE apoMop(dO3bl
KUBOTHBIX. BeHyckas ¢ayna. KemOpuiickuii B3pbIB — OSBJIICHUE COBPEMEHHBIX
tunoB. IlepBble  XOpaoBble KMBOTHbIE. JKu3Hb B BOAE. OBOJIOLHUS
mo3BOHOYHBIX. [Ipoucxoxaenne ambudbuii u pentwnuid. [Ipoumcxoxnenue
MJeKonuTaomux W nrun. [lpuHmun kmrodeBoro apomopdosza. OcBoeHHe
0€CTI03BOHOYHBIMH M TIO3BOHOYHBIMH KMBOTHBIMU CYIIIH.

Pa3Butre xu3HM Ha 3emile MO 3paM U NEpHOJaM: apxeil, MpoTepo3oil,
Majgeo30i, Me3030i, KaifHo30M. OOmas xapakTepucTHKa KiuMaTa W
reoJIOTHYeCKUX mpoueccoB. llosBiieHME M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrineobpa3oBaHue: €ero yCIOBUS U BIMSHUE HA TA30BBIM COCTAB aTMOCHEPHI.

MaccoBbie BbIMUpaHUsI — YKOJOTHMUECKUE KPU3UCHI Tpouioro. [lpuunnsl
U CIIEICTBUSL MAcCOBbIX BbIMHpaHUil. COBPEMEHHBIA 3KOJIOTUUYECKUN KPU3HC,
ero ocooennoctu. [Ipobnema coxpanenus OuopazHo0Opa3us Ha 3emiie.

CoBpemeHHas cucteMa opranndeckoro mupa. [lpunuuns! kinaccudukanuu
oprain3mMoB. OCHOBHBIE CUCTEMATUYECKUE IPYNITBI OPTraHU3MOB.



JdemoHcTpanuun

Ioptpersr: @. Penn, JI. Cnamnanuann, JI. ITactep, . . Meunukos, A.
N. Onapun, [Ix. Xonnein, I'. Ménnep, C. Munnep, . FOpu.

Tabmuipl u cxembl: «Cxema onbitTa @. Penuy», «Cxema onwita JI. Tlactepa
[0 W3YYEHHIO CaMO3apoXKIeHHs xku3Hu», «Cxema ombita C. Mwumepa, I
IOpu», «JT1ansl HEOPraHMYECKON IBOTIOLNNY, «]'€OXPOHOIOTHYECKas LKA,
«HauvanpHbple 3Tanbl oOpraHuyeckod HBomonuu», «Cxema oOpa3oBaHuUs
yKapuoT MyTéM cumobuoreHesa», «Cucrema >XKUBOM TpuUpoabl», «CTpoeHue
BUpYyca», «ApoMopdo3bl pacteHuil», «PuHHOPUTHY, «OIHOKIETOYHBIE
BOAOpOCHN», «MHOIOKIETOUHBIE BOAOpociHn», «Mxu», «llanopoTHUKNY,
«l'onocemenHbple  pacteHus», «OpraHbl LBETKOBBIX pacTeHui», «Cxema
pPa3BUTHs KUBOTHOTO MHpa», «ApomMopdo3bl KHUBOTHBIX», «lIpocreifmiuey,
«Kumeunononoctusie», «llnockue uepBu», «YUneHucronorue», «PriOb,
«3eMHOBOnIHBIE», «lIpecmbikarommecs», «IITuipy, «MIEKONUTAIOIIKEY,
«Pa3BUTHE KU3HU B apXeUCKOU 3pe», «Pa3BuTHe XU3HU B NPOTEPO30UCKOU
ape», «Pa3zBuTme KU3HM B IANECO30MCKOM dpe», «Pa3BuThe KU3HU B
ME3030iCKON 3pey», «Pa3BuThe XHU3HU B KailHO30MCKOW 3pe», «CoBpeMeHHas
CHUCTEMA OPTaHUYECKOT'O MUPAY.

O6opynoBanue: repbapu pacTeHUN PA3IUYHBIX OTAENIOB, KOJUIEKIUU
HAaCEKOMBIX, BIJIAJKHbIE TMpEMapaTrbl JKUBOTHBIX, PAKOBUHBI MOJUIFOCKOB,
KOJUIEKLIUHM HTJIOKOXKHUX, CKEJIEThl MO3BOHOYHBIX JKMBOTHBIX, Uydesla NTUL U
3BEpell, KOJUIEKIMH OKAaMEHEJIOCTEH, TMIOJE3HBIX HCKOMAEMBbIX, MYJISKU
OpraHUYECKUX OCTaTKOB OPraHU3MOB.

Bupryaabnasa gabopatopHas padora «MojenupoBaHuUE OIBITOB
Mumiepa—tOpu 1o  U3y4eHHI0O a0MOTEHHOTO CHHTE3a OpPraHMYEeCKUX
COCIMHEHUH B MIEPBUYHOM aTMOchepe.

JlaGoparopHasi pabora «l/3ydyeHue u OmMMCaHME HCKOIMAEMBIX OCTATKOB
IPEBHUX OPTraHU3MOB).

IpakTnueckas padora «lI3ydyenne ocOOEHHOCTEH CTPOEHUS PACTCHUU
Pa3HBIX OTAEIIOBY.

IpakTuueckas  padora  «/3yueHne  OCOOEHHOCTEH  CTPOCHHS
ITO3BOHOYHBIX JKMBOTHBIX).

Tema S. IIpoucxoxkaeHue yej0BeKa — AaHTPOIOreHe3

Paznensl u 3amaun aHTponosiorui. MeToabl aHTPOIOJIOTHH.

CraHoBJIEHUE MPEACTABIECHUNA O MPOUCXOXKIECHUH YeIloBeKa. Peaurnozueie
B033peHUsI. COBpEMEHHBIE HAYUHbIE TEOPUH.

CxoncTBo uyenoBeka ¢ JKMBOTHBIMM. (CHCTEMAaTHYECKOE ITOJIOKEHHE
yenoBeka. CBHIETENbCTBA CXOACTBA YEJIOBEKA C KUBOTHBIMHU: CPAaBHUTEIIBHO-



MopGoIOTHYECKHE, AMOPHUOJIOTUYECKHE, bU3M0JI0ro-0MOXUMUYECKHE,
noBeAeHueckre. OTIMYMS 4YeIOBEKa OT JKUBOTHBIX. IIpsMOxXokaeHue u
KOMIIJIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOM
CUTHAJIbHOU CUCTEMBI.

JBuwxymume  cuibl  (GakTopel) — aHTPOIOreHe3a:  OMOJOTrHYECKHE,
couuanbHble. COOTHOILIEHHE OMOJOTMYECKMX M COLUAJIbHBIX (PAKTOPOB B

aHTpOIIOTeHE3eE.
OcHoOBHBIE CTaUU aHTpoOIOTreHe3a. PanHue denoBekooOpa3Hbie 00e3bsHbI
(TIpOKOHCYJIBI) M paHHUE TOHTHUIBI — OOIUE MPEIKH YeJIOBEKOOOPa3HBIX

00€3bsiH U JIIOJIeH. ABCTpPaJIONUTEKH — JIBYHOTHE NpelKu itofed. Yemosek
yMENbIN, MEPBbIE HU3TOTOBJICHUS OpYyIuil Tpyaa. UeaoBek NpAMOXOIAIINN U
NepBbIA BBIXOA Joe 3a mpenensl Adpuku. YenoBek reinensOeprckuii —
oOIIMif TIPEeIOK HEAaHJIEPTAIbLCKOT0 YEeJIOBEKa U 4eJoBeKa pazymMHOro. YUenoBek
HEAHJCPTAIBCKUN KaK BHJ JIIOJEH XOJOJHOIO Kinmara. YeloBeK pa3yMHbIN
COBPEMEHHOI'0 THMA, JCHHUCOBCKHI YEJIOBEK, OCBOCHHUE KOHTHUHEHTOB 3a
npeaenamu Adpuku. [lageoreHeTrka u majieoreHoMHUKa.

DBOJIIOIUSI COBPEMEHHOTO YelIoBeKa. EcTecTBeHHBINM 0TOOP B MOMYJIAIUAX
yesioBeKa. MyTalmoHHbIN mporiecc ¥ nogumopdusm. [lonmynsimoHHbIe BOJIHBI,
npeid reHoB, Murpaius u «3Qp¢heKkT oCHOBATENS B MOMYJISIUSIX COBPEMEHHOTO
YeJI0BeKa.

UYenoseueckue pacel. Ilonatue o pace. bospline pacel: eBpomneouHas
(eBpasmiickasi), aBCTpaJlo-HErpOWAHAs  (dPKBaTOpUAIbHAs), MOHTOJOHIHAS
(a3uarcko-amepukaHckas). BpeMs u myTu pacceleHusl 4YeloBEeKa MO IUIAHETE.
EnuHcTBO yenoBeueckux pac. HayuHas HECOCTOSATENBHOCTh  pacu3Ma.
[IprcnocoOIEeHHOCTh YeNOBeKa K Pa3HbIM YCIOBHUSIM OKPYXKAIOIIEH Cpe.bl.
Brnusaue reorpaduueckoit cpeapl w gperida TeHOB Ha MOPQOJIOTHIO H
(U3HOTOTHIO YETOBEKA.

MexauciuIuinHapHbie  METOIbl B (U3MYecKoil  (OMOJIOTHYECKOi)
AHTPOIOJOTHHU.  DBOJIONUMOHHASA  AHTPOMOJOTHS U  MNaJ€OAHTPOIOJIOTHUS
YEJI0BECUECKUX MOMYJALUNA. buoconnanbHpie HCClie10BAaHNs IPUPOIBI YEIIOBEKA.
HccnenoBanne KOBOIIONUH OMOIOTHYECKOTO W COITMATBHOTO B YEJIOBEKE.

JdemoHcTpanumn

[Toptpetsr: Y. lapsun, JI. Jluku, A. S. Poruackuit, M. M. I'epacumos.

Tabmumpel m  cxembl: «MeTOAbl aHTPOIOJIOTUM», «[ 0JIOBHOW MO3T
genoBekay, «YemoBekooOpasHbie 00e3bsiHBI», «CKeJIeT dYeloBeKa U CKEeJeT
muMnan3e», «PyIuMeHTsl U aTaBu3Mbl», «JIBHXKYIIME CUJIBI aHTPOIOTEHE3AY,
«OBOJIOIMOHHOE JIPEBO YEJIOBEKA», «ABCTPpAIONUTEK», «YEIOBEK yMEIbIi»,
«Henosek mnpsMoxoasmuiiy, «JleHucoBckuii yenmoBek» «Heanaepranbiby,



«KpomanboHub», «IIpenku yenoBeka», «ITambl 3BOJIIOIUMU YeIoBeKay, «Pachl
YeJI0OBEKay.

O0GopynoBaHue: MYJSIKM OKaMEHEIIOCTEHW, MNpeAMETOB MaTepHalbHON
KyJIbTYphl TPEIKOB YeNoBeKa, penpoaykuuud (dororpadum) KapTuH C
MUQOJIOTUIECKUMH U OUOJEHCKUMHU CHOKETaMHU MPOUCXOXKICHUS YeIOBEKa,
doTtorpadu HaxXOJOK HCKOMAEMBIX OCTAaTKOB YEJIOBEKa, CKEJIET YeJIOBEKa,
MOJieIb Yeperna 4YeliOBeKa M ueperna MIMMIIaH3e, MOJEIh KUCTH 4YeJIOBEKa U
KUCTH IUMIIAH3€, MOJICJIU TOpCca MPEJAKOB YEIOBEKa.

JlabopaTtopnas pabGora «M3yueHue OCOOECHHOCTEH CTpOEHHUs CKeleTa
YEJIOBEKa, CBSI3AHHBIX C MPSIMOXO0XKICHUEM .

IIpakTuueckass padora «l3yueHue IKOJOTHYECKUX  aJanTarui
YEJIOBEKAY.

Tema 6. Jxkosiorusi — Hayka 0 B3aMMOOTHOUIEHHSIX OPraHU3MOB M
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaou

3apok/ieHne W pas3BuTHE dKojoruu B Tpyaax A. I'ymGonbara, K. O.
Pynwe, H. A. CeBepuoBa, 3. I'ekkensi, A. Tenciu, B. H. CykauéBa. Pazaensl u
3a1a4u 3KoJIoruu. CBS3b DKOJIOTUU C IPYTUMH HAyKaMHU.

Mertonp!l skonoruu. [loneBbie HaOMIOACHUS. DKCIIEPUMEHTHI B 3KOJIOTHUH:
npupoaHble W JabopaTopHble. MojaenupoBaHHe B HKOJOTMH. MOHUTOPUHT
OKpY’KaroIIel CpeIbl: JIOKAIBbHBIN, pErHOHATBHBIN U TJI00ATBHBIH.

3HayeHue DKOJOTMYECKHX 3HAHUM [UIS YeJIOBEKA. DKOJOTMYECKOE
MHPOBO33PECHUE KaK OCHOBA CBSI3€M YEJIOBEUECTBA C IpUpoon. PopMupoBaHue
AKOJIOTUYECKOM KYyIbTYpbl U SKOJOTHYECKON I'PAMOTHOCTH HACEIICHHUS.

JdeMoHCTpanuu

[Moptpetsi: A. I'ymbGonbar, K. @. Pynbe, H. A. Cesepiios, J. I'ekkensb, A.
Tencnu, B. H. Cykaués.

Tabmuiel U cxembl: «Pa3nensl sxojtoruny», «MeToasl 3KoJIoruny, «Cxema
MOHUTOPHUHTA OKPY>KaIOIIEH CpeabD».

JlaGopatopHass  paGora  «/3yueHne  METOJOB  DKOJOTHYECKUX
HCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpeia 0O0UTAHUS

Okonornyeckrue  (akTopbl U 3aKOHOMEPHOCTH WX  JCHCTBHSL.
Knaccudukarmus sxomormueckux ¢GakTopoB: aOMOTHYECKHE, OHMOTHYECKHE,
anTponoreHnpie. O0IIMe 3aKOHOMEPHOCTH JACHCTBUS DKOJIOTHIECKUX (PaKTOPOB.
IIpaBunio wmunumyma (K. Ilnpenrens, 1. JIubux). ToliepaHTHOCTD.
OBpUOMOHTHBIC U CTEHOOMOHTHBIE OPTAHU3MBI.

AbGuotnueckue ¢aktopbl. CBeT Kak 3Konoruueckuit ¢axrop. [elicTBue
Pa3HBIX YYACTKOB COJTHEYHOTO CIIEKTpa HAa OpraHu3Mbl. DKOJIOTUYECKUE TPYTIIIbI



pacTeHUi W KUBOTHBIX MO OTHOLIEHHIO K cBeTy. CHUTrHalibHasi poOJib CBETA.
doTonepruoausM.

Temneparypa kak skojormdyeckuid (axrtop. [leiicTBue Temmeparypbl Ha
opranu3mbl. [IoHKUIOTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3MbI. JBPUTEPMHBIE
Y CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHnocth kak skoniornueckuil Qakrop. Ilpucnocobiienus pacteHuil K
nojJiep >KaHui0 BoJHOTo Oananca. Knaccudukanus pacTeHui Mo OTHOLIEHUIO K
Boze. [IpucnocoOneHus >KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXHUMA.

Cpenbl oOuTaHusi OPraHU3MOB: BOJIHASI, HA3EMHO-BO3/yIIIHAS, TTOUBCHHAS,
IyOMHHAsl TOJAMOYBEHHAS, BHyTpHOpraHu3MeHHas. DOU3UKO-XUMUYECKUE
0cOOEHHOCTH cpeJ; obuTanust opraHu3MoB. [IpucnocoOseHus opraHu3MoOB K
YKW3HU B pa3HbIX cpeax.

buonornueckue putrmbl. BHemHue M BHyTpeHHUE PUTMBL. CyTOUHBIE U
roJinuHbIe pUTMBIL. [IpUCTIOCOOIEHHOCTh OPTAaHU3MOB K CE30HHBIM M3MCHEHUSIM
YCJIOBUH KU3HMU.

Kusnennoie Qopmbl opranu3moB. Ilonsarne o xu3HEeHHOH (opme.
Kusnennoie QopMbl pAaCTCHUMN: JEPEBbS, KYCTApHUKHU, KYCTAapHUYKH,
MHOTOJICTHUE TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBbIE (POPMBI >KUBOTHBIX:
TUAPOOHMOHTHI, TEOOMOHTHI, a’poOMOHTE.. OCOOEHHOCTH CTPOCHHS M o0pa3a
KU3ZHU.

buortnueckue  ¢akrtopel. Buasl  OMOTHYECKMX  B3aMMOJCHCTBHIA:
KOHKYPEHIIUS, XHUIIHUYECTBO, CcUMOMO3 u ero @opmel. [lapazutusm,
KooTepanus, MyTyalu3M, KOMMEHCAIN3M (KBapTHUPAHTCTBO, HAXJIEOHUYECTBRO).
Herpoduueckue B3ammopeicTBus (Tonuueckue, dopudeckue, hadbpuueckue).
3HaueHrne OMOTHYECKUX B3aUMOJICHCTBUN [JISi CYIIECTBOBAHUS OPTaHU3MOB B
cpene ooutanus. [I[puHIIUTT KOHKYPEHTHOTO UCKIIOYCHUSI.

JdemoHcTpanuun

Tabnmuiel 1 cxembl: «OKkonorudyeckue (paxrtope», «CBETOBOM CHEKTPY»,
«JKOJIOTUYECKUE  TPYMNbl  KUBOTHBIX IO  OTHOIIEHUIO K  CBETY»,
«TennokpoBHbIe KUBOTHBIEY, «XO0JIOTHOKPOBHBIE YKABOTHBIEY,
«DU3n0N0TNYECKUe aJanTaiuy KUBOTHBIX», «Cpebl OOUTaHUSI OPTaHU3MOBY,
«buonornueckne putMbY, <« KU3HEHHBIE (QOPMBI pacTeHHil», «Ku3HEHHBIC
(OpPMBI KUBOTHBIX», « IKOCHCTEMA IMHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO Jiecay, «llemum mnuranusy, «XumHUYECTBO», «llapazutuzm»,
«Konkypenuus», «Cumomosy», «KommeHcanuzmy.

O6opynoBanue: repdbapuy pacTeHU M >KUBOTHBIX, MPUCTIOCOOJICHHBIX K
BIIMSHUIO PA3JIMYHBIX 3KOJOTMYECKUX (PAKTOpOB, repOapuu CBETOJIFOOUBBIX,
TEHEJIOOUBBIX U TEHEBBIHOCIUBBIX PACTECHUMN, CBETOIIOOMBBIC, TEHEIIOOUBBIE U



TEHEBBIHOCIMBBIE ~ KOMHATHbIE  pacTeHus, repOapum U KOJUIEKLHHU
TEIUIOIIO0UBBIX, 3UMOCTOMKUX, MOPO30YCTOMYMBBIX PACTEHUH, Yydelsa MTULl U
3Bepel, repbapuM pAcTeHH, OTHOCALIUXCS K TUrpopuTaM, Kcepoduram,
Me30(uTaM, KOMHATHBIE PACTCHHS JaHHBIX TPYIIN, KOJUICKIIMU >KHUBOTHBIX,
OoOUTAIOLIMX B PA3HbIX Cpellax, repOapuu U KOJJIEKIIMH PACTEHHUI U KUBOTHBIX,
o0J1aIaloIuX YepTaMu MPUCTIOCOOIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCIIOBUM
KU3HU, TepOapuu U KOJUICKIIUU PACTCHUHN U )KUBOTHBIX PA3IMYHBIX KU3HEHHBIX
dbopM, KOJUIEKIIMM >KUBOTHBIX, YYaCTBYIOIIUX B Pa3IMYHBIX OUOTHYECKHUX
B3aNMOJICUCTBUAX.

JlabopaTopHass padora «BbisiBIeHHE TPHUCIIOCOOJICHUI OPraHU3MOB K
BIIMSTHUIO CBETAY.

JlabopaTopHass padora «BbisiBIeHHE TPUCIIOCOOJICHUI OPraHU3MOB K
BIIMSTHUIO TEMIIEpaTyphI».

JlabopaTopHass paGora «AHaTOMHUYECKHE OCOOCHHOCTU PACTCHUU U3
Pa3HbIX MECT OOUTAHUSI.

Tema 8. Jxos0rusi BUA0B U MONMYJIALM I

OKOJIOTUYECKHE  XapaKTepucTuku  momynanuu.  [lomymsauus — kak
Oouosioruveckas cucrema. Poibs HEOJHOPOTHOCTH cpefibl, (hr3ndecKux 6apbepoB
U O0COOCHHOCTEH OHOJIOTUM BHJAOB B (POPMHPOBAHMH TPOCTPAHCTBEHHOU
CTPYKTypbl nonyisanuii. OCHOBHBIE MOKAa3aTEIW MOMYJSLHUU: YHUCICHHOCTD,
IJIOTHOCTh, BO3pAacTHAasl M IOJIOBas CTPYKTYypa, POXKIAEMOCTb, IPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIHSL.

Dkosioruyeckass  CTpykrtypa  nonyisauud.  OneHka — YMCIEHHOCTH
nonysanuu. JlmHaMuKka monyJisaiuu U e€ peryisnus. buotnueckuid moteHuan
nonymanuu. MogenupoBaHue JIUHAMUKM —nonyisiiuu.  KpuBble  pocta
YUCIEHHOCTH mnomyisuuu. Kpuble BbDKMBaHUS. Peryisiuus YuCIEHHOCTH
MOMYJSIUNA: polib (DAKTOPOB, 3aBUCAIIMX U HE 3aBUCAIIUX OT TUIOTHOCTH.
DKOJIOTMYeCKHEe cTpaTteruu BUAOB (r- u K-ctparerun).

[TonsiTue 06 sKxomornueckor Hutie Buaa. Mecroodutanue. MHoromepHas
Mozenb dKkojgornyeckor Humu JIx.M. XatumHcona. Pazmepsl sKOI0rM4eckou
Huiu. [loTeHnnanbHas U peannu3oBaHHAS HUILIU.

Bua kak cucrema nomynsuui. Apeansl BUJIOB. BUIBI U UX KU3HCHHbBIE
CTpaTeruu. JKOJIOTHUYECKUE SKBUBAJIICHTHI.

3aKOHOMEPHOCTH TOBEJCHUS M MUTpalMil >KMBOTHBIX. buonormyeckue
MHBA3UU YyKEPOJHBIX BUIOB.

JdemoHcTpanumn

[Toptpert: dx. Y. XaTunHCOH.



Tabmuipl U cXeMbl: «IKOJOTHYECKHE XapaKTEPUCTUKU TOMYJISIIIUNY,
«IIpocTpaHCcTBeHHas] CTPYKTypa MONyJsiuu», «Bo3pacTHble mnupamMuasi
nonyysiiuu», «CKOPOCTbh  3acelieHHs] TOBEPXHOCTH 3eMJIM  pPa3IMYHbIMU
opranuzMamMmn», «Mogenp s3kosorndyeckor Humu Jx. M. Xatuunconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUIEKIIMH KUBOTHBIX.

JlabopaTtopnas paGora «lIpucnocoOneHuss CceMsH pacTeHuil K
PaCCEJICHUION.

Tema 9. Ikos0rust cO001ECTB. IKOJIOTHYECKHE CUCTEMBbI.

CooOmectBa opranu3MoB. buoinieno3 u ero crtpykrypa. Csizu Mexay
opraHu3MaMu B OHOIIEHO3E.

DxocucteMa kak oTkpbiTas cucrema (A. k. Tencnu). OyHKIIMOHATBHBIE
OJIOKM OpraHU3MOB B DKOCHCTEME: MPOAYLEHTHI, KOHCYMEHTBI, PEIyIICHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue nenu u cetd. AOUOTHUECKHE OJIOKU
skocucteM. [louBbl M Wbl B 3KOcHMcTeMaX. KpyroBopoT BEIIECTB M IOTOK
SHEPIUH B SKOCUCTEME.

OcHOBHBIE  TIOKa3aTeaud JKOCUCTeMbl. buomacca W TPOIYKIHS.
DKOJIOTMYECKHUE MUPAMUIBI UUCEI, ONOMACCHI U DHEPTHH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HampaBieHHble 3aKOHOMEpHBIE CMEHBI COO0IIECTB — cykKueccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCMM W MX NPUYUHBI. AHTPOIOTE€HHBIE BO3JIEUCTBHUS Ha
cykneccuu. KimmakcHoe coobmiectBo. buopasHoobpasume u  monHOTa
KPYroBOpPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[Ipupoanbie sKOCUCTEMBI. JKOCUCmeMbl 03ED U peK. DKocucmembl Mopel
U 0KeaHos. Jkocucmemvbl MyHOp, 1eCO8, cmenetl, NyCMulHb.

AHTPOIIOT€HHBIE AKOCUCTEMBI. ArpoldkocucTeMa. ArpoleHo3. Paznuuus
MEXTy aHTPOIIOT€HHBIMU U IPUPOAHBIMU SKOCHUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocuctem. [opojackas
dnopa u ¢dayna. Cunantponmszainus ropoickoil ¢daynsl. buomornueckoe u
XO3SIICTBEHHOE 3HAYEHUE arpPOIKOCUCTEM B YPOOIKOCUCTEM.

3aKOHOMEPHOCTH dbopmupoBaHUs OCHOBHBIX B3aWMOJICCTBUI
OpraHu3MoOB B DJKocucTteMax. Poab Kackaonozo s¢gexma u  6ud08-
s0upuxamopos (Knouesvix 6u008) 8 hynkyuonuposanuu sxocucmem. Ilepenoc
SHEPIMM U BEIIECTB MEXJIY CMEXKHBIMH HKOCHUCTEMaMHu. Y CTOMYUBOCTH
OpraHW3MOB, TMOMYJSIMUA M DKOCUCTEM B YCIOBUAX €CTECTBEHHBIX U
AHTPONOT€HHBIX BO3CHCTBUMN.

Mexanusmol  6030eiicmeus  3a2pA3HEHUNl  PA3SHLIX — MUN08  Ha
CYOOP2AHUBSMEHHOM, — OP2AHUSMEHHOM, HNONYIAYUOHHOM U  IKOCUCTNEMHOM
VPOBHAX,  OCHOBbl  9KONO2UYECKO20  HOPMUPOBAHUS  AHMPONO2EHHO20



8030eticmsusi. MeTo0IOTUsI MOHUTOPWHTA €CTECTBEHHBIX W aHTPOIOTEHHBIX
OKOCHUCTEM.

JdemoHcTpanumn

[Toptper: A. JIx. Tencnn.

Tabmuupt u  cxembl: «CTpykTypa  OHOLIEHO3a»,  «IDKOocucTeMa
ITUPOKOTMCTBEHHOTO Jecay, «Jxrocucrema XBOWHOTO aecay,
«DyHKIIMOHATBLHBIC TPYIIBI  OPraHU3MOB B 3KocHcTeMe», «KpyroBopoT
BElIECTB B JKocucteme», «llemn mnurtanus (macTOWIHAs, JACTPUTHAS)Y,
«IKoNoruYecKas mupamMuaa duce», «IKOJorndecKas mupamuga OMOMacch),
«JKonoruveckas mupaMmuia dHeprum», «OopaszoBanue Oosotay, «llepBuuHas
cykneccus», «BoccraHoBIeHHE Jieca TMOcie ToXxapay, «IKOCHCTEMa 03epay,
«ArporieHo3», «KpyroBopoT BEmIECTB W TOTOK DSHEPTrUU B arporeHo3e»,
«IIpumMepsl ypOOIKOCUCTEM.

OOGopynoBaHue: TepOapvy pacTCHHWM, KOJUICKIIMM HACCKOMBIX, dydesa
NTHI] ¥ 3Bepeid, TepOapuu KyJIbTYPHBIX U JTUKOPACTYIIUX PACTCHUH, aKBapUyM
KaK MOJICJTb 9KOCUCTEMBI.

IMpakTuyeckas padora «/3ydyeHune u onucanue ypooIKOCHCTEMBD.

JlaGopaTtopHas padora «/3yueHue pazHOOOpa3vs MEJIKUX TMMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX.

IKCKypeusi  «OKCKypcUsi B TUIHYHBIA OuoreoneHo3 (B ayOpaBy,
Oepe3HsiK, eTbHUK, HA CYXO0JIbHBIN UM TOMMEHHBIN JYT, 03€PO, OOJIOTO)H.

IKCKypeHsi «DKCKYpCHsl B arpodKOCHUCTEeMY (Ha ToJie WIM B TEIUTMYHOE
X03SMCTBO)».

Tema 10. buocdepa — rinodajabHasi IKOCHCTEMA

buochepa — oOmernnanerapuas obOonouka 3eMild, TIe CYIIECTBYET WU
CyllleCTBOBajJa JXW3Hb. Pa3BuUTHE mpencTaBieHUil o Omocdepe B Tpymax O.
3rocca. Yuenue B. WM. Bepnanackoro o omocdepe. O6mactu Omocdepsl u e
coctaB. JKuBoe BemecTBo 6nocdepsl U ero GyHKITUH.

3aKkoHOMEpHOCTH cymiecTBoBaHus Ouocdepsl. OcobeHHOCTH Ouocheps
KaKk TJ00aJIBHOW OJKOcHCTeMBI. JluHaMHM4Yeckoe paBHOBecue B Ouocdepe.
KpyroBopoTsl BemecTB M OHOTC€OXMMHUYECKHME UKLl (Yyriepoja, a3oTa).
PurmudHOCTH sIBIIEHUM B Onocdepe.

3oHanbHOCTE Omocdeprl. Ilonstne o 6mome. OCHOBHBIE OMOMBI CYIIH:
TyHJIpa, XBOWHBIE Jieca, CMENIaHHbIE W NIMPOKOIMCTBEHHBIC Jieca, CTEIH,
CaBaHHBI, MYCTHIHY, TPOIIMUECKHE JIeca, BEICOKOTOPhs. Kiaumar, pacTuTeIbHBIN
Y )KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa W (QYHKIUS JKUBBIX CHCTEM, OIIGHKA WX PECYpPCHOTO
noTeHuana u 6uochepHbIx G yHKIH.



JdemoHcTpanuun

[Toptpetsr: B. 1. Bepnanckui, 3. 3rocc.

Tabaume! u cxemsl: «I'eocdepsl 3emuuy, «KpyroBopot a3ota B mpupoae»,
«KpyroBopoT yraepoma B mpupoae», «KpyroBopoT KHCIOpoAa B MPHUPOACY,
«KpyroBopoT Boabl B mpupoje», «OCHOBHBIE OMOMBI cymmy, «Kimumatnyeckue
rnosca 3emMamn, «Tynnpay, «Tauray, «CMelaHHbIl Jecy,
«InpoKOTUCTBEHHBIN aecy, «Crermby, «CaBaHHa», «IlycTbrasy,
«Tpornunyeckuit jgecy.

O6GopynoBanue: repOapuu pacTeHUH pa3HbIX OMOMOB, KOJUICKIIUU
KUBOTHBIX.

Tema 11. YestoBek u oKpy:kawinas cpeaa

DKoNOrMYeckne KPU3HMCHl W WX TPUYNHBL Bo3aeiicTBue dYelnoBeka Ha
o6uocepy. 3arpsizHeHHe BO3AYHIHOM cpenbl. OxpaHa BO3ayxa. 3arpsi3HEHHE
BOJHOW cpenbl. OxpaHa BOIHBIX pecypcoB. Paspymienue mouBsl. Oxpana
MIOYBEHHBIX pecypcoB. M3MeHeHne KinMara.

AHTpPOIIOTCHHOE BO3/ICHCTBHE HA PACTHTCIBHBIM M KUBOTHBIA MHUP.
OxpaHa pacTUTETBHOTO W XUBOTHOTO MHpa. OCHOBHBIC MPHUHIIMITBI OXPaHBI
npupoabl. Kpacubie kHuru. Ocobo oxpaHsemble TNPUPOJIHBIE TEPPUTOPUU
(OOIIT). borann4deckue casibl ¥ 300JI0THYECKUE TTAPKH.

OcCHOBHBIE MPUHIIUIBI YCTOWYUBOTO PA3BUTHS YEIOBEYECTBA U MPHUPOJIHI.
PanvonansHO€  TPUPOAOIONB30BAHHE U COXpaHEHHE  OMOJOTUYECKOTO
pazHooOpazust 3emiu. OOmme 3aKOHOMEPHOCTH TI00ANBHBIX HKOJIOTHYECKUX
Kpu3nucoB. (OCOOEHHOCTH COBPEMEHHOTO KpuU3HCa U €ro  BEpOsITHbIC
MIOCIIC/ICTBUSL.

Pa3BuTHe METOOB MOHUTOPHHIA pPA3BUTHS OIMACHBIX TEXHOTEHHBIX
nporieccoB. Cucmemuvle UCCe008aHUs Nepexooa K pecypcocbepezarowjeli u
KOHKYDEeHMOCnocoonou  dHepeemure.  buonoeuuecxoe  pasnoobpaszue  u
buopecypcol. Hayuonanvhvie ungopmayuonusvie cucmemvl, obecneyugaroujue
oocmyn K UH@oOpMayuu no COCMOAHUIO OMOENbHbIX U008 U IKOCUCTEM.
OcHosbl  3KOpeabunumayuu  dKocucmem U Ccnocobos  OopvObl ¢
buonospesicoeHuamu. PexoncmpyKkyus MOPCKUX U HA3EMHBIX DKOCUCTEM.

JdemoHcTpanumn

Tabmuuet w  cxembl:  «3arpsi3HeHHEe  aTMOChepbl», «3arps3HeHue
ruapocdeps», «3arpssHeHne MouBbly, «llapHuKOBBIH 3ddekT», «Ocobo
OXpaHsieMbIe TPUPOJIHBIE TEPPUTOPUNY», «MOAEIH YIPaBIIEMOTO MUPaY.

O6opynoBanue: gororpadun OXpaHsIEeMbIX PACTCHUN M >KHBOTHBIX KpacHoit
kHuru Poccuiickont @enepanuu, KpacHOM KHUTH permoHa.



IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHMUS ITPOI'PAMMUBI 11O
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TPOrpamMM CpeIHEero oOmiero oOpa3oBaHUs: JIMYHOCTHBIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType JMYHOCTHBIX pPE3yJbTaTOB OCBOCHHUS TMPOTPaMMBbl 10
OMOJIOTMU BBIICJICHBI CIEIYIONIME COCTABIISIIONINE: OCO3HAHNE O00YYaIrOIUMUCS
POCCUNCKOM TPa)KTaHCKOW HUIAECHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO,
CaMOCTOSITEJIbHOCTH U CaMOOTPENEIICHUIO, Haauyue Momusayuy K OOYUEHUIO
OMOJIOTHH, YeleHanpasieHHoe pa3eumue BHYTPECHHUX YOSXKICHUN TUYHOCTH Ha
OCHOBE KIJIFOYEBBIX IIEHHOCTEM W HCTOPUYECKHX TPAIUIMN Ppa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb  O0YYaIOIIUXCS
PYKOBOJICTBOBATbCSI B CBOCM  JACATENILHOCTU  IIEHHOCTHO-CMBICIIOBBIMU
yCTaHOBKaMH, MPUCYIIUMH CUCTEME OHOJIOTHYECKOro OOpa3OBaHUSs, Haluyue
npasoCco3HaHusi HKOJOTUYECKON KYIbTYpPBl, CHOCOOHOCMU Ccmasums 1EId U
CTPOUTH KU3HECHHBIC ILJIAHBI.

JIn4HOCTHBIE  pe3yJbTaThl OCBOCHHMSI IPOrpaMMbl 1O  OHOJIOTHH
JOCTUTAIOTCS B €JMHCTBE Y4YeOHOW M BOCIHMTATEIBHON JESITENIbHOCTH B
COOTBETCTBUM C TPaAULUUMOHHBIMU  POCCHUHCKHMMHU  COLIMOKYJIbTYPHBIMH,
UCTOPUYECKUMH U J1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, HPHUHSITHIMU B
oOIIecTBE MpaBUJIaMU M HOPMaMH TIOBEJACHHS U CIOCOOCTBYIOT IMpoIeccam
CaMOITO3HAHMS, CAMOBOCIIUTAHHMS M CaMOpPAa3BUTHS, DPAa3BUTHSI BHYTPEHHEH
NO3ULHMK JIMYHOCTH, NMAaTPUOTHU3MA M YBAXKEHHUS K 3aKOHY U IMPaBOMOPAIKY,
YeJIOBEKY TpyJa U CTapuIeMy MOKOJEHHUIO, B3aUMHOTO YBa)KEHHSI, O€pPEKHOIO
OTHOILIEHUSI K KyJIbTYpPHOMY HACIEIHWIO U TPAJULMSAM MHOTOHAIIMOHAIBHOIO
Hapona Poccuiickoit denepanyn, Tpupoae U OKPYKAIOIIEH cpelie.

JIndHOCTHBIE pPE3yNbTAaThl OCBOCHUS ydeOHoro mpeamera «buomorus»
JOJKHBI ~ OTpakaTb  TOTOBHOCTh M CIOCOOHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAaThCSI CHOPMUPOBAHHONW BHYTPEHHEW TMO3WIMENH JIHMYHOCTH,
CUCTEMOM IIEHHOCTHBIX OpPHEHTAlMi, MO3UTUBHBIX BHYTPEHHUX YOEKICHUI,
COOTBETCTBYIOIIUX TPAJUUMOHHBIM IEHHOCTSM POCCHIICKOrO  OO0IIeCcTBa,
pacuIMpeHue JKMU3HEHHOrO ONbITa W OMNbITa JIESITEJBbHOCTH B Mpoliecce
peanu3ali OCHOBHBIX HAIPABJICHUII BOCHUTATEIBHON NESTEIBHOCTH, B TOM
YuCJe B YaCTH:

1) rpaskIaHCKOr0 BOCIMTAHUSA:



c(hOpPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3MIMM  OOyyaromerocs  Kak
AKTUBHOTO U OTBETCTBEHHOTI'O YJ€HA POCCUICKOr0 OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOA3aHHOCTEH, YBa)KCHHE
3aKOHA ¥ TIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW JESITEIBHOCTU MPU CO3AAHUU
y4eOHBIX TPOCKTOB, PEIICHUN YICOHBIX U MO3HABATEIbHBIX 33/1a4, BHIOJIHEHUN
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh OMpPEEsATh COOCTBEHHYIO TMO3UIIMIO [0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSITH €€;

YMEHUE YYUTHIBATh B CBOUX JICUCTBUIX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBHUS JIIOJICH C pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMU IIECHHOCTSIMU
U COLUAIIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOILIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHBIX, TO3HABATEIBHBIX U HCCIEIOBATEIbCKUX 3aJlad, YBaXKUTEIBHOTO
OTHOIIIEHUSI K MHEHHUIO OIIMOHEHTOB NPH OOCYXIEHUU CIIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU I€ATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCHUICKOM IpaK1aHCKOMN UJECHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHUSI K CBOEMY HapoJay, YyBCTBA OTBETCTBEHHOCTU IEPE]
Ponunon, ropmoctu 3a cBOM Kpad, CBOK PoauHy, CBOM S3BIK U KYJBTYDY,
IPOIIJIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACIEIUI0 U NaMATHUKAM
IPUPOJbI, JOCTHKEHUSIM Poccun B Hayke, UCKYCCTBE, CIOPTE, TEXHOJOTHSX,
TPYAC;

CIIOCOOHOCTh OIEHMBATh BKJIAJ POCCUUCKHMX YUYEHBIX B CTAHOBIEHUE U
pa3BUTHE OWOJOTWHW, MOHUMAHUS 3HAYCHHS OWOJOTUM B TO3HAHUU 3aKOHOB
MPUPOBI, B )KU3HU YEIOBEKA U COBPEMEHHOT'O OOIIECTBA;

uzeitHas yoeKI€HHOCTh, TOTOBHOCTh K CIIYXeHHUI0 U 3amurte OTeuecTna,
OTBETCTBEHHOCTbH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHMUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HAPOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, S TUUYECKOTO TTOBEICHNS;

CIIOCOOHOCTh OIICHUBATh CUTYAIMIO W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U IECHHOCTH;

OCO3HaHKE JIUYHOTO BKJIaJa B IOCTPOCHHUE YCTONYUBOTO OYAYIIETO;



OTBETCTBEHHOE OTHOIICHUE K CBOUM POAUTEINSAM, CO3JAHHUI0 CEMbH Ha
OCHOBE OCO3HAHHOTI'O IIPUHATHS LIEHHOCTEU CEMENHOW KU3HU B COOTBETCTBUHU C
TpaguLUusMU HaponoBs Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOUasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUI;

IIOHMMaHUE OHMOLMOHAIBHOIO BO3JCHCTBUSA JKUBOW NIPUPOABI U €€
LEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXKEHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIIATH KaUECTBA TBOPUYECKOUN JIMYHOCTHY;

5) pusnveckoro BocnuTaHusi, GopMUPOBAHUSA KYJIbTYPbI 310POBbS U
IMOLMOHAJIBLHOIO 0JIArONOJIYYHs:

NMOHUMAHHUE W peanu3alus 3J0pOBOTO M 0Oe30macHoro obpasa >KU3HU
(3mopoBOe  MHUTaHWE, COOJIOJICHHE TUTHECHUYECKUX TPaBUI U HOPM,
cOaJTaHCUPOBAHHBIN PEXHUM 3aHATHH W OTAbIXa, perysipHas Quznueckas
aKTUBHOCTB), OEpPEKHOTr0, OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHHS K
cOOCTBEHHOMY (DU3UYECKOMY U IMICUXUUECKOMY 3710POBBIO;

NOHUMAHHUE LEHHOCTH TMPaBWJI WHIWBHAYaJbHOTO U KOJUIEKTUBHOTO
0e30MacHOr0 TMOBEACHUS B CUTYalUSX, YIPOXKAIOMUX 3J0POBBI0 M KU3HU
JIIO/EH;

OCO3HAaHHWE  TMOCJHEACTBUA W  HENPUATHUS  BPEIHBIX  INPUBBIUEK
(ynmoTpeOieHus anKorois, HAPKOTUKOB, KYpEHUs);

6) Tpy10BOr0 BOCIMTAHMS:

TOTOBHOCTH K TPY/Y, OCO3HAHKE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTHh K aKTHUBHOM NEATEIHLHOCTH TEXHOJIOTHYECKON M COIMAJILHOU
HaIIPaBJICHHOCTH, CIIOCOOHOCTH MHULIMUPOBATH, IJIAHUPOBATh u
CaMOCTOSITEIILHO BBINIOJHSITH TAKYIO €S TEIbHOCTD;

UHTEpEC K pa3nuuHbiM chepaM mnpodecCHOHAIBHON eATeIbHOCTH,
YMEHHUE COBEPIATh OCO3HAHHBIN BHIOOp OymyIiei mpodeccuu U peain30BbIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpPa30BaHUI0O M CaMOOOpPa30BaHUIO Ha
MNPOTSHKEHU U BCEU )KU3HU;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 1eJIeco00pa3HOEe OTHOUIEHHE K MPUPOJE KaK HMCTOUHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIIEHUE YPOBHS JKOJIOTMUECKOW KYJIbTYphl: MPUOOpPETEHUE OMbITa
IJIAHUPOBAHUSI TIOCTYNIKOB M OLEHKM HMX BO3MOXHBIX ITOCIEACTBUN I
OKPY’KAIOIIEH CPEbI;



OCO3HaHUE TI00ANTBHOTO XapaKTepa SKOJIOTHUECKUX MpoOsieM U ImyTel ux
pEIICHHS,;

CIIOCOOHOCTh HKCIIOJIB30BaTh MPUOOpETaEMbIE MPU H3YYEHUU OMOJOTUU
3HaHWSI W YMCHHS TIPH PEIICHWH MpoOJjeM, CBSI3aHHBIX C pallMOHAIBHBIM
MPUPOJIONIONIB30BaHNEM  (COOJMIOICHNE TIpaBUJ  TOBEJAEHUS B  MPUPOJE,
HANpaBICHHBIX HAa COXpAaHEHHE PABHOBECHS B DKOCHCTEMAaX, OXpaHy BHUJIOB,
IKOCUCTEM, OHOChEpHI);

AKTUBHOE HEMPHUATUE JCHCTBUH, TPUHOCAIIUX BpEJ OKpYXKaromen
NPUPOTHON Cpejie, yMEHHE MPOTHO3UPOBATH HEOIArOMPHUSTHBIC SKOJIOTUICCKHE
TIOCJIC/ICTBUS MTPEANPUHAMACMBIX ICUCTBUI M MPEIOTBPAIATh UX;

HAJIMYME Pa3BUTOTO  OKOJOTMYECKOTO  MBIIIICHUS, JKOJOTHYECKON
KyJbTYPBI, ONBITA JCSITCIBHOCTH AKOJIOTHYCCKON HANpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAaThCSI UIMH B IO3HABATCIIBHOW, KOMMYHUKATUBHON U COLIMAJILHOM
NPAaKTUKE, TOTOBHOCTM K YYacTHIO B TPAKTHYCCKOW  JEATEIBHOCTH
HKOJIOTUYECKON HAIPABICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

chOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKHU U OOIIECTBEHHOW MPAaKTHKK, OCHOBAHHOTO Ha AHAJIOTe
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJHMKYJIbTYPHOM
MUDE;

COBEPIIIEHCTBOBAHUE SI3bIKOBOM M YMTATENbCKOW KYJIBTYPhl KaK Cpe/CTBA
B3aMMOJICHCTBUS MEXTY JIFOJIbMH M TIO3HAHUS MUPA;

NOHUMaHWe crnenuPuKu OUOJIOTMM KaK HAyKd, OCO3HaHWUS €€ poiu B
dbopMHUpPOBaHUHN PAMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3IaHUU 1IETOCTHOTO
Ipe/ICTaBIeHUsI 00 OKPY>KAIOIIeM MHUpPE Kak O €MHCTBE MPHUPOIbI, YeIOBEKa U
oOIIecTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW W pelIeHUH MpodiieM
COXpPaHEHUS IPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTh B 3HAYUMOCTH OMOJIOTUH JJISI COBPEMEHHOW ITUBUIIH3AIINN
oOecrieueHus: HOBOTO YPOBHS Pa3BUTHUS MEIUIIMHBI, CO3/IaHUE TMEPCIIEKTUBHBIX
OMOTEeXHOJIOTUM, CIMOCOOHBIX pemiaTh pPEeCypcHbIe MpPOOJIEeMbl  pa3BUTHSA
YeJIOBEYECTBA, MMOMCKA MyTeH BHIXO/A U3 II00aTbHBIX SKOJIOTUYECKHUX MPoOIeM
u obecreyeHHWs TMepexofa K YCTOWYMBOMY Pa3BUTHIO, PAIlMOHATEHOMY
MCIIOJIb30BAHUIO TIPUPOJTHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHHUH OWOJOTUYECKUX 3HAHWM B MEIAX
MOBBIIIEHUS OOMIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, Kak
COCTaBHOW  4YacTW  (DYHKIIMOHATBHONW  T'PAMOTHOCTH  OOYYarOIIMXCS,
dbopMUpyeMoil IpH U3yUYeHUH OHOJIOTHH;



[IOHUMAHWE  CYIIHOCTH  METOJOB  IO3HAHWs,  HCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaxX, CIOCOOHOCTH MCIOJb30BATh MOJIy4aeMble 3HAHUS IS
aHanu3a U OOBSICHEHUS SBICHUN OKPYXAIOLIEr0 MUpPA U MPOUCXOASAIINX B HEM
U3MEHEHHUH, yMEHHUE J1eJaTh 00OCHOBAHHBIE 3aKJIIOYEHHS] Ha OCHOBE HAyYHBIX
(aKTOB M UMEIOLUXCS JAHHBIX C 1IEJIbI0 TOJYyUYEHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTb CaMOCTOSITENIBHO MCIIOJIb30BaTh OMOJIOTNYECKUE 3HAHUS IS
penieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYalUsX;

OCO3HAHHE LIEHHOCTH HAaY4YHOW JESATEIBbHOCTH, TOTOBHOCTh OCYHIECTBIATH
IPOEKTHYIO U UCCIIEI0OBATENBCKYIO IEATEIbHOCTh MHANBUIYaJIbHO U B TPYIIIE;

FOTOBHOCTh M  CHOCOOHOCTh K HENPEPHIBHOMY OO0pa3oBaHUIO U
caM000pa30BaHUIO, K aKTUBHOMY IOJIYYEHHIO HOBBIX 3HaHWI MO OMOJOTUU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHBI

MeranpenMeTHble  pe3yibTaThl  OCBOCHUS ~ y4eOHOro  mpeaMera
«buonorus» BKIIOYAIOT: 3HAYMMBIC IS (OPMHUPOBAHUS MHPOBO33PEHUS
oOydaromuxcs  MEXAUCIUIUIMHAPHBIE  (MEXIpEeIMETHbIE)  OOIlleHay4YHbIe
MOHSITHSI, OTPa)XKaloIKe IEIOCTHOCTh HAyYHON KAapTUHBI MHUpa U CHEIUUKY
METOJIOB TO3HAHUS, HCIIOJIb3YEeMbIX B E€CTECTBEHHBIX HaykaX (BEIIECTBO,
SHEpPrus, SBJICHUE, MPOIECC, CUCTEMa, HAay4HbIH (akT, MPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCJeJ0BaHME, HaOII0JIeHHe, HU3MEpeHHe,
OKCIIEPUMEHT U JPYTHE); YHHBEpCAJbHbIE  y4eOHble  JACHCTBUS
(mo3HaBaTeNbHbIE, KOMMYHUKATHBHBIC, PpETYyJIsSTUBHBIC), OOECIEYNBAIOIINE
dbopmupoBanue (HyHKIIMOHATBFHON TPAMOTHOCTA U COILMAIBLHOW KOMIETEHITUU
o0ydJaromuxcs; CIOCOOHOCTh OOYYalOIIMXCS  HCIIOIb30BaTh  OCBOSHHBIC
MEXIUCIUIUIMHAPHBIC, MHUPOBO33PEHUYECKHME 3HAHUS W  YHUBEpCAIbHbBIC
y4ueOHbIE IEUCTBUS B IO3HABATEIIBHOM M COLIMAIBHOM MPAKTHKE.

B pesynbrare wu3ydeHus OWONOTHMM Ha YPOBHE CpEIHEro OOIIero
oOpa3zoBanus y oOydaromerocss OyayT copMUpOBaHBI TO3HABATEIHHBIC
VHUBEpCAIbHBIE y4eOHBbIC JCHCTBUS, KOMMYHHKATUBHBIE YHUBEpCAJIbHBIC
ydeOHbIe JCUCTBUS, PETYISATHBHBICE YHHBEpPCAIbHBIC Yy4eOHBIC JIEHWCTBHSI,
COBMECTHAS AESATEIbHOCTb.

MeranpenMeTHbie pe3yibTaThl OCBOEHHUS MPOrpaMMBbl CPEIHEro OOIero
00pa30BaHus JOJDKHBI OTPAXKATh:

OBiajgeHue  yHHMBEPCAJIbHLIMH  Y4eOHBIMH  TO3HABATEJbHBIMH
AeCTBUAMM:

1) 6a30BBI€e JJOrHUecKHe JeiCcTBHS:



CaMOCTOSITeIbHO  (GOPMYIUPOBATH W AKTyallU3UpOBaTh  MpoOJeMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

WCMOJIb30BATh MPU OCBOCHUU 3HAHWUW MPUEMBI JIOTUYECKOTO MBIIIEHUS
(aHanu3a, cuHTE3a, CpaBHEHHMs, Kiaccuukaiuu, o000IIEHMs), pPaCKpbIBATh
CMBICI OHWOJIOTMYECKUX TOHATUN (BBIACTSATh HMX XapaKTepHbIE MPU3HAKH,
yCTaHABIIMBATh CBSI3U C IPYTUMHU MOHSITUSIMH);

ONpEeAEsATh LEIH NEATEIbHOCTH, 3aJlaBas MApaMETPbl U KPUTECPUHU HX
JOCTUXKEHUSI, COOTHOCUTH PE3YJbTAThl JIEITEIBHOCTH C TOCTaBJICHHBIMU
IIEISIMHU;

UCIIOJIB30BaTh OMOJIOTMYECKUE TIOHATHS [JIsi OOBsicHeHUs (HaKTOB U
SIBJICHUW KUBOU IPUPOJIBIL;

CTPOUTH JIOTUYECKUE PpaACCYX ICHUS (MHIYKTUBHBIC, JCAYKTHBHBIE, 10
AQHAJIOTUH), BBISBIISATH 3aKOHOMEPHOCTHU W MPOTHBOPEUHS B paccMaTPUBAEMbIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

NPUMEHSTh  CXEMHO-MOJICNIbHBIE  CpeICTBAa Uil  MPEICTABJICHUS
CYIIIECTBEHHBIX CBSA3€H W OTHOIICHUN B M3y4aeMbIX OHMOJIOTUYECKUX OOBEKTaX,
a TakXke TMPOTUBOPEUMI PpPa3HOrO0 POJA, BBISBICHHBIX B  Pa3IMYHBIX
UH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIU3a UMEIOIITUXCS
MaTepUabHbIX U HEMaTEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€STEIbHOCTb, OLICHUBATH COOTBETCTBHUE
pe3yJIbTaTOB LIEJISIM, OLICHUBATh PUCKH MOCJICICTBUN 1€ TEIbHOCTH;

KOOPJMHUPOBATh ¥  BBINIOJHATH pabOTy B  YCIOBHSAX PEAIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,

pPa3BUBATh KPEaTHBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOIIEM.

2) 0a30BbIe HCCJIeI0BaTeIbLCKHE IeiiCTBUA:

BJIaJICTh HaBBIKaMU y4eOHO-HCCIIeI0OBATEIIbCKOM u MPOCKTHOMN
NESTENBbHOCTH, HABBIKAMHU  pa3pelieHusi mpo0sieM, CIOCOOHOCThIO U
FOTOBHOCTBIO K CaMOCTOSATEJIBHOMY MOHUCKY METOJOB PEIICHUS] MPAKTUYECKUX
3a71a4, MPUMEHEHUIO Pa3JIMYHbIX METOI0B IMO3HAHUS;

WCMOJIb30BaTh PA3JUYHBIE BUIBI JCIATEIBHOCTHA IO MOJYYEHHUIO HOBOTO
3HAHUSA, €r0 HMHTEPIPETAIMH, MPEeOOpPa30BAHUIO W NMPUMEHCHHIO B YYCOHBIX
CUTYaIUAX, B TOM YHCJIC TIPH CO3AaHUN YICOHBIX U COIMAIBHBIX MPOSKTOB,;

dbopMupoBaTh ~ HAyYHBIH  THUN  MBIIUICHHS,  BIAACTh  HAYYHOM
TEPMHUHOJIOTUEH, KITIOUEBBIMU MOHSATHSAMHU U METOJIAMU;

CTaBUTh W (PopMyIHpoBaTh COOCTBEHHBIC 3aadyd B 00pa3oBaTEILHOM
NEeSITEIbHOCTH M )KU3HEHHBIX CUTYallUsIX;



BBISBJISATh MPUIUHHO-CIEACTBEHHBIC CBS3W M aKTyaIM3UPOBATh 3ajady,
BBIIBUTATh TUTIOTE3y €€ PEIICHUs, HAXOIUTh apTyMEHTHI ISl TIOKa3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MMapaMeTPhl U KPUTCPUHU PEIIICHHUS,

aHAM3UPOBATh TOJYYCHHBIE B XOJ€ PCIICHHWs 3aJaddl pe3yibTaThl,
KPUTUYECKHA OIIEHWBAaTh WX JOCTOBEPHOCTh, IMPOTHO3MPOBATH H3MEHEHUE B
HOBBIX YCIIOBHUSX;

JaBaTh OIICHKY HOBBIM CHUTYAITHSIM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITH IEJICHANPABIICHHBIN TTOWCK MEepEeHOCca CPEJICTB U CIIOCOO0B
JEHCTBUS B TPOPECCUOHATIBHYIO CPEAY;

YMETh TIEPCHOCUTDH 3HAHUS B MO3HABATEIBHYIO M MPAKTUYCCKYIO 00JIaCTH
KU3HEEATEITHHOCTH;

YMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC WJICH, IIPEIJIaraTh OPUTHHAIILHBIC TIOJIX0/IBI U PEIICHHMS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMyCKAIONME aTbTCPHATUBHBIC PCIIICHHUS.

3) paboTa ¢ unopmaunmeii:

OPUEHTUPOBATBCA B Pa3IMYHBIX HMCTOYHUKAX WHOOpMaIuu (TEKCTe
y4eOHOro  IMOCOOWs, HAy4HO-TIOMYJISIPHOW  JUTeparype, OHOJOTHYCCKUX
CJIOBapsSiX W CIpPaBOYHHMKAX, KOMITBIOTEPHBIX 0Oa3zax HaHHBIX, B MHTepHeTe),
aHAJIM3UPOBATh WHGOPMAIUIO DPA3IUYHBIX BHUIOB W (GOpPM TpeACTaBICHUS,
KPUTHYECKU OIICHUBATH €€ JOCTOBEPHOCTh U HENIPOTHBOPEYHBOCTH;

(GopMyTUPOBATE 3aIIPOCHI ¥ PUMEHSTH PAa3IMYHBIE METO/IBI IIPU TIOUCKE U
orbope Ouonornyeckoi uHGOpPMAIIUU, HEOOXOAMMOM ISl  BBIIOJTHEHUS
y4eOHBIX 3a]1ay;

prOOpETaTh OIBIT UCIOIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATh KYJIBTYPY AaKTHBHOTO  HCIIOJIH30BAHHSI
Pa3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATETILHO  BBIOMPATh ONTUMAJIBHYIO (GOpMY TpPEICTaBICHUS
Oouonornyeckoit wuHbopmanuu (cxeMmbl, TpaduKu, gUATpAMMBbI, TaOJHIIbI,
PUCYHKH U IPYTOE€);

UCTIOJIb30BaTh HAYYHBIA S3bIK B KA4eCTBE CpEJCTBA MpU paboTe ¢
Ouonornyeckoil wWHGOPMAIMEH: NPUMEHSATh XUMHYECKHE, (QU3NYECKUE U
MaTeMaTUYeCKHe 3HaKU M CHUMBOJBI, (hOPMYIIbI, a0OpeBHATYpYy, HOMEHKIIATYDY,
MCIIOJI30BaTh M TPEeO0Opa3OBBIBATH  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HaTJIATHOCTH;

BJIQJICTh ~ HABBIKAMHM  pACMO3HABAHWS ¥ 3alIUTHl  WHQPOPMAIINH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByajieHUe YHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) o01enme:



OCYIICCTBIISITh KOMMYHHMKAaIlMd BO BCeX cdepax IKU3HU, AaKTUBHO
y4acTBOBAaTh B JUAJOTe WM JUCKYCCHU IO CYIIECTBY OOCYKIA€MON TEMBI
(yMeHHME 3amaBaTh BOMNPOCHI, BBICKA3bIBaTh CYKICHUS OTHOCHUTEIHHO
BBITIOJTHEHUS TIPEJIaraeMoi 3aJjaur, YIUTHIBATh HHTEPECHl U COTIIACOBAHHOCTD
MO3UIIUN APYTUX YIaCTHHUKOB JUAIIOTA W JUCKYCCHH ),

pacrmo3HaBaTh HeBepOaJbHBIE CpPEJCTBAa OOIICHWS, NMOHMMATh 3HAYCHHE
COIMAJILHBIX 3HAKOB, MPEANOCHUIOK BO3ZHUKHOBCHUS KOH(IMKTHBIX CUTYAIIUMH,
YMETh CMSTYaTh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQJICTh Pa3IMYHBIMK CIIOCOOAMU OOIIECHUS M B3aUMOCHCTBHUS, TOHUMATh
HAMEPCHHUS JAPYTUX JIIOACH, TPOSBIATH YBAXHUTCIBHOE OTHOIIECHUE K
co0eceTHUKY U B KOPPEKTHOU (popme (hopMyIMpoBaTh CBOU BO3PAKCHUS;

Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasi 1eITeTbHOCTh:

NOHMMaTh W HCIIOJIb30BaTh  NPEHMYIIECTBA  KOMaHJHOW U
UHAVNBUAYATbHONH pabOTBI MpPU  PEHICHUH  OHOJOTHYCCKOH  MPOOJIEMBI,
00OCHOBBIBATH HE0OXOIMMOCTD IPUMEHCHUS IPYIIIOBBIX dbopm
B3aMMO/ICUCTBHUS ITPH PEIICHUN yU4eOHOH 3a1a4u;

BBIOMPATh TEMATHKY W METOJbI COBMECTHBIX NEHCTBUH C Yy4ETOM OOIIHMX
MHTEPECOB U BO3MOXKHOCTEH KaXKIOTO YICHA KOJUIEKTHBA;

NPUHAMATh IIETM  COBMECTHOHW JIEATEIBHOCTH, OpPraHW30BBHIBATH U
KOOPJAMHUPOBATH NIEHCTBUS MO €€ MOCTHKEHHIO: COCTaBISTh TUIAH JEHCTBHM,
pactpeneniaTh polii ¢ y4éTOM MHEHWH YYacCTHHUKOB, OOCYXKIAaTh Pe3yJbTaThl
COBMECTHOM pabOTHI;

OIICHWBATh KA4eCTBO CBOCTO BKJIaJa M KAXKIOTO YYaCTHHKA KOMAHIbI B
OOIIMIA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npenjarath HOBBIE MPOEKTHI, OICHWBATh HJACH C TO3UIIMM HOBU3HBI,
OPUTHHAIBHOCTH, IPAKTUIECKON 3HAYMMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETMUYECKOE MOBEJACHUE B Pa3IMYHBIX
CUTYaIUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH MHUITUATUBHBIM.

OBiajieHUe YHUBEPCATBHBIMHU PEryJISTUBHBIMHU NeHCTBUAMM:

1) camoopranuszanmus:

MCIIOJIB30BaTh OMOJIOTMYECKUE 3HAHUS JIJIS BBIABICHHUS MPOOJIEM U WX
pEIICHUS B )KU3HEHHBIX U YIeOHBIX CUTYAIUAX;

BHIOMpATh HAa OCHOBE OWOJIOTMYECKUX 3HAHWN IEJEBBIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JICHCTBUAX U MOCTYIKAX IO OTHOIIECHUIO K KUBOHW TIPUPOJIE,
CBOEMY 3/I0POBBIO M 3JJ0POBBIO OKPYKAIOIIUX;



CaMOCTOSITEJIBHO  OCYIIECTBJISITh  ITO3HABATEIBHYIO  JIESTENBHOCTD,
BBISIBJISITh MPOOJIEMBI, CTaBUTh U (OPMYIUPOBATh COOCTBEHHBIE 3aJa4yd B
00pa3oBaTeIbHON NEATEIbHOCTH U KU3HEHHBIX CUTYaLUAX;

CaMOCTOSITEJIbHO COCTaBISATh IUJIAaH pEIHIeHUs NOpoOJieMbl €  Yy4ETOM
MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIMOYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclMpATh  paMKH  y4yeOHOro TpeIMeTa Ha OCHOBE  JIMYHBIX
IIPEAIIOYTEHUM;

Jenatb ~ OCO3HAHHBIM  BBIOOp,  apryMeHTHpOBaTh  €ro,  Opartb
OTBETCTBEHHOCTb 32 PEILIECHHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CIOoCOOCTBOBaTh (POPMUPOBAHUIO M MPOSABICHUIO HIUPOKOW 3PYAHULIMU B
pa3HbIX 00JIaCTAX 3HAHWM, MOCTOSHHO IOBBIIIATH CBOM 00pa30BaTENbHBIA U
KyJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyalllsIM, BHOCUTh KOPPEKTUBBI B JI€SITENBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BIAJIeTh HaBbIKAMU [I03HABATEIbHOW peQiieKCMM KaK OCO3HaHUS
COBEPIIACMBIX JCHUCTBUA U MBICIUTEIBHBIX IIPOLIECCOB, HUX PE3YIbTATOB U
OCHOBaHMM, UCIOIb30BaTh MPUEMBI peIEKCUU ISl OLIEHKH CUTYalluu, BEIOOpa
BEPHOT'O PEIICHUS;

YMETh OLICHUBATh PUCKU M CBOCBPEMEHHO INPUHUMAThH PELICHHS I10 UX
CHUKEHUIO;

IIPUHUMATh MOTHMBBI U apPryMEHTHl IPYIHX IIPUM aHAJIU3€ pEe3yJbTaTOB
NEeATEIIbHOCTH;

3) npuHsiTHe ceOsi M IPYIUX:

NpUHUMATh ce0sl, MOHUMasi CBOM HEJIOCTATKU U JOCTOUHCTBA;

IIPUHUMATh MOTHMBBI M apPryMEHTHl IPYTHX IIPU aHAJIU3€ PE3yJbTATOB
NEeATEIIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLINOKY;

pa3BUBaTh CIOCOOHOCTH IOHUMATh MUP € MTO3ULIUN JPYrOro 4eJoBeKa.
IHNPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3yabTaThl OCBOCHHS COAEpkKaHUSA Y4eOHOro mMpeaMeTa
«buonorus» Ha yrayOJEHHOM YpOBHE OpPHUEHTHUPOBAHBI Ha OOecreyeHue
npodunbHOro  00ydeHHss oOywaromuxcs Ouomornn. OHH  BKITIOYAIOT:
crneuuduyeckue Ajisi OMOJIOTUN HAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI 1eCTBUM
[0 OCBOCHHUIO, MHTEpPOpEeTallMi U MOpeoOpa30BaHUI0  3HAHWUM, BUBI



JNEATENBHOCTHU MO MOJYYEHUIO HOBBIX 3HAHUM M UX MPUMEHEHUIO B PA3JIMYHBIX
y4eOHBIX, a TaKKe B pEaIbHBIX KU3HEHHBIX cHUTyanusx. lIpenmeTHbie
pEe3yAbTaThl IPEACTABIEHBI IO TOJAM U3yYEHHUS.

[IpenmeTHble pe3ynabTaThl OCBOCHHUSI Yy4eOHOTO mnpeaMera «buonorus» B
10 knacce nOMXKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeCT€ M POJU OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B
NO3HAHUU 3aKOHOB TMPUPOJbI M PpEUIEHUH NpoOJieM palruOHAIBHOTO
IPUPOJIOTIONIHL30BAHMS, O BKJIAJIE POCCUUCKHX M 3apyOCKHBIX YUEHBIX B
pa3BuTHE OUOJIOTHUY;

BJaJICHHUE CHUCTEeMOM OMOJOTrMYECKUX 3HAHHWM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAraomue OHOJOTUUYECKUE TEPMHUHBI U TOHSTHS (KU3Hb, KIIETKA,
OpraHu3M, MeTadoJIM3M, FOMEOCTa3, CAMOPETYJSIUs, CaMOBOCIPOU3BEICHHE,
HACJIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE), OMOJIOTMUYECKUE TEOPUU
(xnerounas teopusi T. IlIBanna, M. Illneiinena, P. BupxoBa, xpomocomHas
Teopus HacnencTBeHHOCTH T. Moprana), yuenus: (H. 1. BaBunoBa — o nientpax
MHOTOOOpa3usi ¥  TPOUCXOXKACHUS  KYyJbTYPHBIX  pacTeHHi), 3aKOHBI
(ennHOOOpa3Us MOTOMKOB MEPBOTO MOKOJICHUS, PACIICTUICHHS], YUCTOTHI TaMeT,
HE3aBUCUMOro HacienoBaHus [. Menzaenss, TrOMOJOTMYECKUX PSAIOB B
HacJICACTBEHHOU U3MEHUYNBOCTH H. n. Basuiiosa), IIPUHIUIIBI
(KOMIIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMM METOJAMHU HAYYHOI'O ITO3HAHUsI, UCIIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIECIOBAHUAX JKUBBIX OOBEKTOB (OMUCAHUE, W3MEpPEHHE,
HaOII0/IeHNE, SKCIICPUMEHT);

YMEHHE BBIIEIATH CYLIECTBEHHBIE IPU3HAKU: BUPYCOB, KIETOK IPOKAPUOT
U 3YKapuoOT, OJHOKJIIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHUCIIE
OakTepuii, TpuOOB, PACTCHH, KUBOTHBIX W YEIIOBEKAa, CTPOCHHS OPTaHOB U
CHUCTEM OpPraHoB  pAaCTEHUM, KABOTHBIX, YEJI0BEKa, IIPOLIECCOB
KU3HEICITEIPHOCTH, MPOTEKAIIMX B OPraHU3Max pACTEHUM, JKUBOTHBIX H
YeJloBeKa, OHOJIOTMYECKHX IMPOIECCOB: OOMEHa BEIIECTB (METadoJu3M),
MPEBPAIICHUS YHEPTUHU, OpPOKEHUS, aBTOTPOPHOTO U TEeTepOTPOPHOTO THUIIOB
nutanus, (OTOCMHTE3a M XEMOCHHTE3a, MHTO3a, Meil0o3a, raMeToreHesa,
sMOpuoreHesa, MOCTAMOPHUOHAIIBHOTO pa3BUTHSA, Pa3MHOXEHHS,
WHJMBHUAYaJIbHOTO Pa3BUTHS OpraHU3Ma (OHTOTE€HE3a), B3aUMOJACHCTBHS T'€HOB,
reTepo3nca, HCKyCCTBEHHOT0 0TOO0pa;

YMEHHE YCTAaHABJIMBATH B3aMMOCBS3M MEXKAY OPraHOMAAMH KJIETKH U UX
GYyHKIMSAMU, CTPOCHHEM KIETOK Pa3HbIX TKaHEW W uX (QYHKUUSIMHU, MEXKIY
OpraHaMd U CHCTEMAMHU OPraHOB y PACTEHUM, JKUBOTHBIX M YEJIOBEKA M HUX



GYHKIIUSAMHA, MEXKIY CHCTEMAaMH OPTaHOB M WX (DYHKIMSAMHU, MEXAY dTamaMu
oOMEHa BEIIeCTB, JTalmaMH KIETOYHOTO IHMKJIA W JKHU3HEHHBIX IIUKIIOB
OpPraHU3MOB, dTarlaMu 3MOPHOHAIBHOTO Pa3BUTHS, TEHOTHIIOM U (DEHOTHIIOM,
(denoTunoM u aktTopamu cpeabl OOUTaHUS;

YMEHHE BBISIBIISATH OTIIMYUTEIIbHBIC PU3HAKN KUBBIX CHCTEM, B TOM YHUCIIC
pacTeHUi, )KUBOTHBIX U YEJIOBEKa,;

YMEHHE HCIIOIh30BaTh COOTBETCTBYIOIIHNE APTYMEHTBI, OMOJOTHYECKYIO
TEPMHUHOJIOTUIO W CHMBOJIUKY JUISI JIOKAa3aTelIbCTBA POJACTBA OPraHU3MOB
Pa3HBIX CHCTEMAaTHYECKHUX TPYIII;

yMEHHE pemniaTh OWOJOTHYCCKHE  3a]ayd, BBIABIATH MPUIUHHO-
CJICICTBCHHBIE CBSI3M MEXITY HCCIICITYECMBbIMH OHMOJIOTHUECKHMH IPOIECCaMH U
SBJICHUSIMM, JIeJIaTh BBIBOJBI M TPOTHO3bI HA OCHOBAaHWUU TIOJYYCHHBIX
PE3yJIBTATOB;

YMCHHE BBITIOJIHATH JJa0OpAaTOpPHBIC M MPAKTUYECKHUE padOThI, COOJI0IaTh
npaBuia mpu padbore ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

YMCHHE BBIJIBUTaTh THIOTE3b, IMPOBEPATh HX IKCICPUMEHTAITHHBIMU
cpencTBamu, (HOPMYJIUPYS Ieib HCCICIOBAHUS, aHAJIW3HPOBATH IOJYYCHHBIC
PE3yNbTATHI U JIeNIaTh BHIBOJBL;

yYMEHHE y4acTBOBaTh B y4eOHO-UCCIIEIOBATEIBCKON paboTe 1Mo OUOIOTrHuH,
AKOJIOTUM U MEJIUIIMHE, TPOBOAMMOI Ha 0a3e MIKOJIbHBIX Hay4YHBIX OOIIECTB, U
nyOJIMYHO TPEACTaBIATh IOJY4YEHHBIE  pe3yJbTaThl Ha  YYEHHUYECKHX
KOH(EpEeHITUAX;

yYMEHHE OIICHUBATH DTHUYECKHE AaCIEKThl COBPEMEHHBIX HCCJIEIOBAHUMA B
obnmactd  OMONOTMM M MEAMIMHBI  (KIOHHMPOBAaHHME, HCKYCCTBEHHOE
OIUTOIOTBOPEHHE, HANIPaBICHHOE M3MEHEHUE TEeHOMA M CO3/IaHUE TPAHCTEHHBIX
OpTraHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIN BBHIOOp Oymyle mpodeccrnoHanbHON
NESTENbHOCTA B oOmacTh  OWMOJNOTHH,  MEIUIMHBI, OHWOTEXHOJIOTHH,
BETEPUHAPHH, CEITBCKOTO XO35SUCTBA, MUIIEBON MPOMBIIIICHHOCTH, YTIIyOJISTh
MO3HABATEIbHBIA  WHTEpPEC, HANpaBICHHbBIH Ha  OCO3HAHHBIM  BBIOOP
COOTBETCTBYIOIIECH MpodecCuu U MpOoAOJIKEHUE OHMOJIOTHIECKOT0 00pa3oBaHUs
B OpraHU3aNMIX CPEAHETO MPO(HECCHOHATHFHOTO U BBICIIIETO0 00pa30BaHUS.

[IpenmeTHbIe pe3ynbTaThl OCBOEHHUS ydeOHOro mpemmera «buomorus» B
11 knacce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHMH O MECT€ W POJU OHWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHHWU COBPEMEHHON €CTECTBEHHO-HAYYHOM
KapTUHBI MHpA, B MO3HAHUU 3aKOHOB TPHUPOABI M PEUICHUU IKOJIOTHYECKUX
mpoOJeM dYeloBEeUecCTBa, a TaKKe B PEIICHWHW BOMPOCOB PAIMOHAIBHOTO



MPUPOJIONONIB30BaHUS, W B (POPMHUPOBAHHHM IIEHHOCTHOTO OTHOIIECHUS K
Mpupojie, 00IIECTBY, YEIOBEKY, O BKJIAJE POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OMOJIOTHUY;

yMEHUE BJIaJETh CUCTEMON OMOJIOTUYECKUX 3HAHUMU, KOTOpas BKIHOYAET
OTpeNeNieHUs] U TOHMMaHUE CYIIHOCTH OCHOBOIIOJIATAIONIUX OMOJIOTMYECKUX
TEPMHUHOB M TOHATUN (BHI, SKOcUcTeMa, Ouocdepa), OHMOJOTUYECKUE TEOPUU
(aBomtoronHass teopus Y. JlapBuHaA, CHHTETHYECKash TEOPUsl HBOJIIOLUH),
yuenusi (A. H. CemeproBa — 0 MmyTsX M HampaBieHUsX 3BoJwoiuu, B.W.
Bepnanckoro — o 6uocdepe), 3akonsl (reHeTudeckoro paBHoBecus [[x. Xapau
u B. BaitnOepra, 3apoasimeBoro cxonacrsa K. M. bapa), nmpaBuna (MuHUMyMa
10. JIubuxa, sK0o10rHUYeCKOM MUpPaMUIbl SHEPTUH), TUOTE3bI (TUTIOTE3a «MUPA
PHK» V. I'unbepra);

yMEHHE  BJaJCTh OCHOBHBIMM  METOJAaMH HAy4YHOTO  IIO3HAHWUS,
UCIIOJIb3YEMBIMU B  OHOJIOTHYECKMX HCCIEOBAHUSIX IKUBBIX OOBEKTOB U
IKOCHUCTEeM (OMHcaHue, U3MepeHue, HaOJI0JICHHE, DKCIIEPUMEHT), CIIoco0aMu
BBISIBJICHHS U OIICHKHM aHTPOIIOT'C€HHBIX U3MEHEHUH B MIPUPO/IC;

YMEHHUE BBIJICTSATh CYIIECCTBEHHBIC TMPU3HAKU: BUJIOB, OHUOTCOIICHO30B,
HKOCUCTEM U Ouochepsl, CTAOMIN3UPYIOIIETO, ABUKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa, AJITONaTPUYECKOTO U CUMIIATPUUYECKOTO
BUJ000pa30BaHusl, BIUSHUS JABWKYIIMX CHJI DBOJIOIUMU Ha TeHO(POH]
HOIYJISIIUU, IPUCTIOCOOIEHHOCTH OPraHU3MOB K cpejie 00UTaHus, YepeI0BaHUS
HAIPaBJICHUH HSBOJIOLMH, KPYrOBOPOTa BEHIECTB W IMOTOKAa DJHEPrUU B
HKOCUCTEMAX;

YMEHHE YCTaHaBIMBAaTh B3aMMOCBSI3U MEXKAY MPOIECCAaMU 3BOJIOLNH,
JIBUKYIIAMU CUJIAMH aHTPOTIOTEHEe3a, KOMIIOHEHTAMH Pa3IMYHBIX IKOCUCTEM H
PUCTIOCOOJIEHUSMH K HUM OPTaHU3MOB;

YMEHHE  BBISABISATH  OTJIMYUTENBbHBIE MPHU3HAKH  JKUBBIX  CHCTEM,
MIPUCITOCOOJICHHOCTh BHJIOB K Cpejie OOMTaHUs, AOMOTHUCCKUX U OMOTHUYECKHUX
KOMITOHEHTOB JKOCHCTEM, B3aMMOCBSA3€H OpPraHM3MOB B COOOIIECTBAX,
AHTPOIIOT€HHBIX U3MEHEHUN B 9KOCUCTEMAX CBOEU MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OHMOJIOTHYECKYIO
TEPMUHOJIOTUIO W CHUMBOJIMKY IS JIOKa3aTellbCcTBAa POJICTBA OPraHU3MOB
pa3HBIX CHCTEMATUYECKHX TPYII, B3aMMOCBS3M OPraHU3MOB U  CPEJIbI
oOWTaHWs, E€IWHCTBA UYEJOBEUYECKMX pac, HEOOXOIUMOCTH COXpaHEHUS
MHOTro00pa3usi BUAOB U SKOCUCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPUPOJIbI U
YeJI0BEYECTBa;

yMEHUE peniaTh OHOJIOTUYECKHE  3aJlaud, BBIABISTH PUUYUHHO-
CJIE/ICTBEHHBIE CBSI3U MEXKAY UCCIETyEeMbIMU OMOJOTMUYECKUMHU MPOIECCAMU U



SBJICHUSIMM, JIeJIaTh BBIBOJALI M TPOTHO3bI HA OCHOBAaHWUU TIOJYYCHHBIX
pe3ynbTaToB;

YMEHHE BBINOJIHATH JIA0OPATOPHBIE M MPAKTUUYECKUE pabOThI, COOII0IATh
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOpPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJIBUTATh THUIOTE3bl, IPOBEPATh HX IKCIECPUMEHTAITHHBIMA
cpeactBamu, (HOpMyIHUpysS IENb HCCICIOBAHMS, aHAIM3UPOBATH MOTYYCHHBIC
PE3YNIBTATHI U ICNIaTh BEIBOBL;

yMEHHE y4acTBOBATh B YUEOHO-MCCIIEIOBATEILCKON paboTe 1Mo OUOJI0THH,
HKOJIOTUW ¥ MEJUIIMHE, TPOBOJAUMOIN Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, U
NyOJIMYHO  TPENCTaBISITh MOJNYYCHHBIE pE3yNbTaThl Ha  YYCHHUYECKUX
KOH(pEpEeHIUX;

YMCHHE OIICHWBATh THIOTE3bI M TCOPUU O TPOUCXOKICHUU IKU3HH,
YeloBeKa M YEJOBEYECKMX pac, O NpPUUYMHAX, TOCIEICTBUSAX U CIOcobax
Npe0TBpaIICHHUs TJI00aTFHBIX U3MEHEHHUH B Onocdepe;

yMEHHUE OCYIIECTBIATh OCO3HAHHBINA BBIOOp Oymyrie npodeccroHambHOM
JCSITENILHOCTH B 0O0JMACTH OWOJOTHH, JKOJIOTHH, MPUPOAOIOIB30BAHHUS,
MEIMIIUHBI, OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUH, CEIIbCKOTO XO3sICTBA,
NUIIEBOM  MPOMBINUICHHOCTH,  YIUIYOJISIThb ~ [O3HABaTENbHBIA  WHTEpEC,
HaIlpaBJIEHHBIH Ha OCO3HAHHBIM BBIOOP COOTBETCTBYMIOIIEH mpodeccun u
NPOJOJIKEHUE OMOJOTUYECKOrO0 O00pa30BaHUs B OpraHMU3alUsX CpPEIHEro
podecCHOHaIBLHOTO U BBICIIET0 00pa30BaHUAI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrtpoabnbie | IlpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
1 buonorus kak Hayka 1
2 JKuBbIE CUCTEMBI M X U3yYECHHUE
3 buonorus knetku 0.5
4 XHUMHU4YecKasi OpraHu3anys KIeTKN 10 1
5 Crpoenue u GyHKINU KIETKU 8 2
6 OOMeH BellecTB U MpeBpallleHue SHEPTUU B 9 1
KJIETKE
7 HacnenctBennas nungopmanus u 9 0.5
peanu3anus e€ B KIETKe
JKW3HEHHBIN LUK KIETKA 6 1
9 Crpoenue u GyHKIIUHA OPraHU3MOB 17 1 1.5
10 Pa3zmHOXeHUE 1 pa3BUTHE OPraHU3MOB 8 1.5
1 I'eneTnka — HayKa O HAacIEACTBEHHOCTH U ) 0.5
W3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 1
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 1 1
14 I'eneTuka yenoseka 3 0.5
15 Cenexuust OpraHu3MoB 1




16 buorexnomorua u cuareTUYEeCKass OMOJIOTUS 4
17 PesepBHOE Bpems
OBILIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 13




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoasbnbie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
| 3apoKJIeHNE U PA3BUTHUE IBOTIOIMOHHBIX 4
MpeACTaBICHUHN B OMOJIOTHH
2 MukposBontonus U €€ pe3yabTaTbl 14 1 2
MakponsBostonust U €€ pe3yabTaThl 6
[TpoucxoxaeHue 1 pa3BUTHE KU3HUA Ha
4 P 8 P 15 1 15
3emie
5 [IpoucxoxaeHue yeaoBeKa — aHTPOIIOT€HES 10 1 1
DKOJIOTUSl — HayKa O B3aUMOOTHOILIEHUSAX
6 OPraHU3MOB M HAJJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYyKarollen cpeou
7 Opranu3Msbl ¥ cpesia 0OUTaHUS 1.5
DKOJIOTHUS BUJIOB U MOIMYJISIUAN 0.5
DKoJoTusl COO0IIECTB. DKOIOTHUECKHE
9 H 12 1 0.5
CUCTEMBI
10 buocdepa — rimobanpHas 3KocHcTEMA
11 UYenoek u OKpyxaromas cpeaa
12 Pe3epBHOE BpeMst 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 5 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTHYeckue
padoTsl

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

BI/IOJ’IOFI/I?[ KaK KOMIIJICKCHasA HayKa " KakK
4aCTh COBPEMEHHOTO OOIIECTBA

JKuBrle cucTeMbl U UX CBOWCTBA

ypOBHeBaﬂ opraHHU3alna )XUBBIX CUCTEM

Hcropust OTKpBITHS U N3y4EHUS KIIETKH.
Knerounas teopus

MeTo1b1 MOJIEKYJISIPHOM U KJIIETOYHOU
ounonoruun. [IpakTnueckas padoTa
«M3yueHre MeTo0B KJIETOYHOM
ouosiorun (xpoMarorpadus,
anekTpodopes, nuddepeHnraibHoe
nentpudyruposanue, [TL[P)»

0.5

XUMHUYECKUH COCTaB KIIETKH

MI/IHepaJ'IBHHe BCIICCTBA KIICTKHU, UX
OuoJIoruyeckas POJIb

Opranuyeckue BelecTBa KIeTKU —
6enxu. JlabopaTopnas pabora
«O06HapyxeHne OeJIKOB ¢ MOMOIIBIO
Ka4eCTBEHHBIX PEAKIIUI»

0.5




CoiicTBa, K1accupuKanys U GyHKIHIH

ABHUIKCHUS HUTOIIIA3Mbl B PACTUTCIIBHBIX
KIICTKax»

? 0enKoB
10 Oprannueckue BenecTBa KIeTKH —
YTJIE€BOAbI
1 Oprannueckue BenecTBa KIeTKH —
JIUTIATBI
Hyxneunossie kucnotsl. JJHK n PHK.
2 Jlaboparopnas padota «MccnenoBanue 0.5
HYKJIEMHOBBIX KHCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JInYHBIX OPraHU3MOBY
13 Crpoenue u pynkuuu ATO. [Ipyrue
Hykieosunrpudocdarsr (HTD)
CexBenuponanue JIHK. Metoapl
14 T€HOMHKH, TPAHCKPUIITOMUKH,
MIPOTEOMUKHU
15 MeToapl CTPYKTYpPHOU OHOJOTUN
16 Tunsl kietok. [IpokapuoTnueckas
KJIeTKa
CrpoeHue syKapruoTHYECKON KIIETKH.
17 [IpakTiueckas pabota «3ydyenue 0.5
CBOMCTB KJICTOYHOW MEMOpaHbI»
18 [ToBepXHOCTHBIN anmapaT KJIETKH
OnHoMeMOpaHHbIE OPTaHOUIbI KIETKH.
19 [IpakTtuyeckas padora «M3yuenue 0.5




20

HOHyaBTOHOMHbIe OpraHoOuAbI KJICTKH:
MUTOXOHAPUH, IJIACTU/BI.
Jlaboparopras pabota «VcciienoBanue
IUIa3MOJIM3a U JICTIa3MOJIn3a B
PACTUTCIIbHBIX KICTKAX»

0.5

21

HememOpanHble opraHou bl KJIETKU

22

Crpoenue u pyHKUIUU sSapa

23

CpaBHI/ITeJ'II)Hafl XapaKTCPpUCTUKA KIICTOK
sykapuort. JlabopaTopHast pabota
«M3yueHune cTpoeHUs KIETOK Pa3IMYHbIX
OpraHU3MOB»

0.5

24

ACCUMWISAIIHAS U TUCCUMIIAIINS — JIBE
CTOpOHBI MeTaboM3Ma. Tumbl oOMeHa
BemecTB. JJaboparopHas paboTa
«M3ydeHne KaTaIuTHYECKON aKTUBHOCTHU
(dhepMeHTOB (Ha IpUMEpPE aMHJIa3bl WU
KaTaJiasbl)»

25

DepMEeHTaTUBHBIN XapaKTep peakiuid
KJIETOYHOTO METa00Iu3Ma.
JlaGopaTtopHas pabota «3ydeHnue
(epMEeHTaTUBHOTO PACIICIUICHUS
MEePOKCH/Ia BOJIOPOAA B PACTUTEIbHBIX U
KUBOTHBIX KJIETKAX)

0.5

26

benku-akTHBaTOPHI U OENIKH-
MHTUOUTOPBI

27

ABTOTpO(HBIN THIT OOMEHA BEIIECTB

28

doTocunTes




Xemocunres. JlJaboparopnas pabota

29 «CpaBHeHHE TPOIeccOB POTOCUHTE3A U 0.5
XEMOCHHTE32»
AHa’poOHBIC OpraHu3Mbl. Bus

30 oposxenus. JlabopaTopHas pabora
«CpaBHEHHUE MPOIIECCOB OPOKEHUS U
TIBIXAHUS

31 AspoOHBIE OpraHU3Mbl. JTaIb
SHEpPreTHYecKoro ooMeHa
DHeprusi MEMOpPaHHOTO TPaTUCHTA

32 npotoHoB. Cunre3 AT®: paborta
npoToHHOM AT®-cuHTa3bI

33 Peakuyuu MatpudHOro cuHTE3a
TpaHckpUNIUs — MaTPUYHBIA CHHTE3

34
PHK

35 Tpancusmus u e€ sTarmbl

36 KonnpoBanue amuuokucior. Posb
pubocoM B OnocuHTE3€e OenKa

37 Opranuzanys reHoMa y IpoKapuoT u
yKapuoT

13 MouekynsapHble MEXaHU3MBbI SKCIIPECCHH
T€HOB Y YKapuoT
Bupycbel — Heknerounbie (OpMBbI KUZHU

39 u obnuratHele napasuThl. [IpakTrueckas 0.5
pabota «Co3nanue MO BUPYyCa

40 BupycHbie 3a0051eBaHus YeI0BeKa,




KUBOTHBIX, PACTCHUHN

Hauorexuosoruu B OMOJIOTHA U

41
MEUIIHE

42 JKu3HeHHBIN HUKIT KIETKH

43 Martpuunsii cuare3 JTHK
Xpomocomsl. JlabopatopHast paboTa

44 «M3ydeHne XpoMOCOM Ha TOTOBBIX 0.5
MUKpOTIpEIiapaTax»

45 Jlenenue KIETKH — MHTO3
Tunsl kietok. Kapuokunes u
nutokunes. JlaboparopHas padota

46 «Halmronenne MyuTo3a B KJIeTKax 0.5
KOHYMKa KOpEelIKa JIyKa (Ha TOTOBBIX
MHKpOIIpenaparax)

47 Perynsuust >KM3HEHHOTO 1MKJIA KJIETOK

48 OpranusM Kak €IMHOE 11eJI0€

49 Txanu pacrenuid. JlaboparopHas pabota 0.5
«M3yueHue TKaHeW pacTeHU '
TkaHu )KMBOTHBIX U YEJIOBEKA.

50 Jlaboparopnas pabota «3yuenue 0.5
TKaHEW KUBOTHBIX»
Oprassl. CucTEMBI OPraHoB.

51 Jlaboparopnas pabota «3yuenue 0.5
OpraHoB I[BETKOBOTO PACTEHUS»

52 Omnopa Tena opraHu3mMoB

53 JIBrKEeHNE OpraHu3MOB




54

IIntanue opranu3MoB

IInTanne MO3BOHOYHBIX )KUBOTHBIX.

53 [MumeBapuTenbpHAs CHCTEMA YEIOBEKa

56 JlpIxaHue OpraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
9eJoBeKa

58 TpaHcnopT BeliecTB y OpraHu3MoB

59 KpoBeHocHas cucrema no3BOHOYHBIX
KHUBOTHBIX U YeJIOBEKa

60 Brigenenue y opraHusmMoB

61 3amura y opraHusMoB

62 NmMmyHHas cucteMa deoBeka

63 Pa3apakuMocCTh U perynsus y
OpraHU3MOB

64 ['yMopanbHast perynsanus U SHIOKPUHHAS
CHCTEeMa )KUBOTHBIX U YEJIOBEKa

65 DopMBbI Pa3MHOKEHHUST OPTaHU3MOB

66 [TonoBoe pa3zmMHOXKEHHE

67 Meiio3

I'amerorenes. OOpa3oBaHue U pa3BUTHE
MOJIOBBIX KJeTok. JlabopaTopHas padora
«M3yyeHne cTpoeHUS MOJIOBBIX KIETOK
Ha TOTOBBIX MUKpPOTIpErapaTax»

I/IH,[[I/IBI/II[yaJ'IBHoe pa3BUTUC OPraHU3MOB
— OHTOI'CHE3




70

3akiazKa OpraHoB U TKaHEH U3
3apOJbIIICBBIX JIUCTKOB

71

Poctu Pa3BHUTUC ) XNBOTHBIX.
Jlaboparopras pabota «BrisiBieHUE
MIPU3HAKOB CXOJICTBA 3apPO/IbIIICH
IIO3BOHOYHBIX KUBOTHBIX»

0.5

72

PasMHOkeHME U pa3BUTHE PACTEHUI.
JlabopaTtopHnast pabora «CtpoeHue
OpraHoB Pa3MHOKEHUS BBICIIUX
pacTeHuin»

0.5

73

I/ICTOpI/ISI CTaHOBJICHUA U pa3BUTHUA
ITCHCTUKHN KaK HAYKH

74

OCHOBHBIC TIOHSITHS] U CHMBOJIBI
reHetuku. Jlabopatopnas pabora

«/Ipo3oduna kak 00BEKT TEHETHIECKUX

HUCCIIEIOBAHUID)

0.5

75

3aKOHOMEPHOCTH Hacle0BaHUs
npu3HakoB. MoHOTHOpUIHOE
ckpemuBanue. [Ipaktuueckas pabota
"N3ydeHue pe3yabTaToB
MOHOTHOPUHOTO CKPEIIUBAHUS Y
po30¢us"

0.5

76

]_II/ITOJ'IOFI/I‘-ICCKI/IG OCHOBBI
MOHOFI/I6pI/II[HOFO CKPCIIUBAHUA

77

AHaJ'II/I3I/Ip}7IOIJ_Iee CKpCHIUBAHUC.
Henomnxoe JAOMUHHUPOBAHUC

78

Z[I/IFI/I6pI/II[HOC CKpCHIMBAHHC.

0.5




[Ipaktuyeckas padora «M3yuenue
pe3yJabTaTOB AUTMOPUIAHOTO
CKPELIMBAHUA Y APO30(PUITBI»

[{utonornyeckre OCHOBBI TUTUOPUTHOTO

79
CKpEIIUBaHUS
80 ClerieHHO€ HAcCJIeI0BaHUE MPU3HAKOB
31 XPpOMOCOMHAsI TEOPUS
HACJIEJCTBEHHOCTH
82 I'enetnka moima
83 I'enmoTHn Kak 11eIOCTHAS CHCTEMA
24 I'eHeTn4eckuii KOHTPOJIb PA3BUTHS
pacTeHuM, )KUBOTHBIX U YEJIOBEKA
25 MN3MeHYnBOCTh NMpU3HAKOB. BHibl
H3MEHYHUBOCTH
86 MoaudukanroHHass K3MEHUYNBOCTh
BapuannoHHbIH psia 1 BapUalMOHHAS
kpuBas. JlaboparopHas padota
g7 «MccnenoBanue 3aKOHOMEPHOCTEH 0.5
MOTU(DUKAITUOHHOW U3MEHYMBOCTH. ’
[TocTpoeHre BapuallMOHHOTO Psaa U
BapHalMOHHON KPUBON»
28 I'eHOoTHIIMYECKAST N3MEHYHUBOCTD.
KoMOuHaTHBHAsT N3MEHYHUBOCTE
MyranroHHas "3MEHUHUBOCTb.
89 ITpakTuyeckas pabora «MyTtanuu y 0.5

Ipo30¢uisl (Ha TOTOBBIX




MUKpOIIpenaparax)»

90

3aKOHOMEPHOCTU MYTAIl[MOHHOTO
npoiiecca. JMUTeHETHKA U STTUTCHOMHKA

91

I'eneruxa yenoseka. [Ipaktuueckas
pabota «CocTaBJicHHE U aHAIH3
POIOCIOBHOM»

0.5

92

MeTtoasl MEAUIIMHCKOI TeHETUKH

93

3HaueHue MC}IHHHHCKOﬁ T'CHCTUKHU B
NpeaAOTBpAIICHUHN U JICHCHHUU
FeHETUUYECKHX 3a00JIeBaHMI YeI0BEKa

94

OcCHOBHEBIE IOHATHUA CCJICKIINU.
JlabopaTtopHas pabota «3yduenne
COPTOB KYJIbTYPHBIX PAaCTCHUN U TIOPOJT
JTOMAITHUAX KHUBOTHBIX)»

0.5

95

MeTomp! ceneKIIMOHHON pabOTHI.
JlabopaTtopHas pabota «3yuenne
METO/IOB CEJIEKIIUU PACTCHUI»

0.5

96

JloCcTHXKEHUS CeNIEKIIUU PACTEHUI 1
KUBOTHBIX. [IpakTHueckas pabota
«IIpuBHUBKa pacTeHU»

97

COXpaHeHI/IC, HU3Y4YCHHUC U
HCIIOJIb30BAHNUEC I'CHECTHUYCCKUX PECYPCOB

98

buoTtexnonorus kak HayKa 1 0Tpaciib
IIpOU3BOJCTBA. HpaKTI/I‘-IeCKaH pa60Ta
«I/IsyquI/Ie 00BEKTOB OMOTEXHOJIOTHH

0.5

99

OcHoBHBIC HaITpaBJICHUA CHUHTETUYECKON




OUOJIOTUU

100 XpOMOCOMHasl U T€HHAasl HHKEHepUs 1
101 MenuuuHcKiue OMOTEXHOIOTUH 1
102 PesepsHbiit ypok. [loBTOpenue, |
00001IeHNe, cUCTEMAaTH3alis 3HAHUI
OBIIEE KOJIMYECTBO HACOB I1
- O TACOBTIO 102 13.5

[TPOTPAMME




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
n/n Tema ypoxa Bcero Konrpoaprrre | Hpaktirieckite H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
1 OpodonmonHas Teopus Y. Jlapsuna 1
) JIBMKyIIMe CUIIbl SBOJIIOLIMY BUJIOB 110 |
Y. lapuny
3 Boprba 3a cymectBoBanue, 1
€CTECTBEHHBIN 1 UCKYCCTBEHHBIH OTOOD
4 DopMUPOBAHHE CUHTETUYECKON TEOPHH |
3BOJIIOLUA
5 OTansl 3BOJIIOIIMOHHOTO MpoLecca: |
MHKPO3BOJIIOLMS U MAKPOIBOIIOLIUS
6 [TonmynsAuus — sneMeHTapHas €IMHALLA 1 1
3BOJIIOLUA
3aKOH T€HeTHYECKOro paBHoBecus JIx.
7 Xapau, B. BaiitnOepra. JlabopaTopHas | 0.5
pabota «BblisiBIeHUE U3MEHYUBOCTH Y )
oco0eil 0JHOTO BUIa»
8 DOnemeHTapHbIe (PAKTOPHI FIBOJIIOLUU 1
9 Dddext ocnoBatensa. pdekr |
OYTBIJIOUHOTO TOPIBIIIKA
10 Murpauyu. M30m0uu nonyssuui: |

reorpaduueckas, Ouojgormueckas




11

EcrectBennslit oT00p —
HaIPABJISIOIHNA (PaKTOP IBOTFOIAH

12

[TooBoi#t 0TOOP

13

[TprucnocoOIeHHOCTh OPraHU3MOB KaK
pe3yAabTaT MUKPOIBOJIFOIHH.
JlabopaTtopHnas pabota «3yuenue
apoMoph030B U UANOAIATITALIAN Y
pacTeHUM U KUBOTHBIX»

0.5

14

[Ipumeps! npucnocobaeHuit y
OpraHu3MoB: MopdoJoruueckue,
(dbusmoorNUecKue, OMOXUMUIECKUE,
noBenieHyeckue. Jlabopartopnas pabora
«[Ipucnocobiienus opraHu3MOB U UX
OTHOCHUTEIIbHAs 11e71€c000pPa3HOCTb»

0.5

15

Bun, ero xpurepuu u CTpyKTYypa.
JlaGopaTtopHnas pabora «CpaBHEHHE
BHJIOB 110 MOP(HOJIOTHUECKOMY
KPUTEPHIO»

0.5

16

Crpykrypa Buaa

17

BunooOpa3oBanue Kak pe3ysibTar
MUKPOIBOJIIOLUN

18

CBs3b MHKPOSBOJOIOUH U
SIMUICMHOJIOI'MH

19

MaKpOBBOJ'IIOI_[I/IH. ITaneoHTOIOrNYECKHE
MCTOJbI U3YUCHUS SBOJIFOINUN

20

EHOFGOFp&(bH‘-ICCKHC MCTOAbI U3YUCHU




9BOJIIOIINH

OMOPHOJIOTHYECKUE U CPABHUTEILHO-

21 MOP(}OJIOTHIECKUE METO bl U3yUCHHUS
IBOJIIOIIUHI
MonekynsipHO-reHETUYECKUE,

22 OMOXMMHUYECKHE U MATEMaTHYECKUE
METO/IbI U3yUEHUS IBOJIOLUH

23 OO61re 3aKOHOMEPHOCTH IBOJTIOIIHHI

4 AJranTuBHAS paauanus.
HepaBHOMEpPHOCTH TEMTIOB DBOJIIOIIH

)5 Haydnple THTIOTE3bI MPOUCXOKICHUS
JKW3HU Ha 3emMie

26 JloHayuHbI€ MPeACTAaBICHUS O
3apOKJICHUH KU3HU

7 OCHOBHBIE ATaIlbl HEOPrAHUYECKOU
SBOJTIOIH

28 ['unoTessl 3apoXKACHUS KUZHU
Hctopus 3emiu U METObI €€ U3y4ECHUS.

29 JlabopaTtopHnas padota «3ydeHue u 0.5
OTIMCAaHNE UCKOTIAEeMbIX OCTaTKOB
JPEBHUX OPTaHU3MOB»

30 HavanpHbie sTanbl opraHu4eckoi
IBOJTIOIIHI

31 OBOJIIOLUS DYKapHOT

3 OCHOBHBIE 3Tarbl FBOJTIOLUN 0.5

PAaCTUTCIIBHOTO MHpPaA. HpaKTI/I‘-IeCKaH




pabora «M3yduenne ocobeHHOCTEH
CTPOCHHUS PACTCHHUI Pa3HBIX OTIACIOBY

OCHOBHBIC ATaIIbI 3BOJIOIIMH ) KHBOTHOI'O

33
Mupa
OBoJroLus )KUBOTHBIX. [IpakTrueckas

34 pabora «3yyenune ocoOeHHOCTEH 0.5
CTPOEHUS MO3BOHOYHBIX KUBOTHBIX)

35 PazButue xxu3HM Ha 3emMIie 1o Ipam U
nepuoam

36 MaccoBble BEIMUPaHUS —
9KOJIOTMYECKHUE KPU3UCHI MPOIIIOro

37 CoBpeMeHHBIN YKOJIOTMYECKUI KPU3UC,
€ro 0COOEHHOCTH

18 CoBpeMeHHas CUCTEMa OPraHU4eCcKOro
MHUpa

39 OCHOBHBIE CHCTEMAaTUYECKHUE IPYIIIbI
OpraHu3MOB

40 AHTpOIIONIOTHSI — HayKa O YEJIOBEKE

A1 Pa3BuTue npenacraBieHui o
IIPOUCXOKICHNH YeI0BeKa
MecTo uenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabora «M3yyenue ocobeHHOCTEH 0.5
CTPOEHUS CKEJIETa YEJI0BEKA, CBS3aHHBIX
C IPAMOXOXIACHUEM»

43 JIBIKyIME CUIIBI aHTPOIIOTEHE3a




CooTHOILIEHUE OUOJIOTUYECKUX U

44 COLIMANBHBIX (PAKTOPOB B
aAHTPOTIOTEHE3e

45 OcHOBHBIE CTaJMHU AHTPOTIOTEHE3a

46 [Taneorenerrka 1 MajgeoreHOMHUKA

47 DBOJIIOIHS COBPEMEHHOTO YeJIOBEKa
Yenoseueckue pacel. [Ipaktuyeckas

48 pabota «M3ydeHune 3K0JIOTHIECKUX 0.5
aJanTalyil 4YeJIOBEKay

49 MeskTUCITUTUTHHAPHBIC METOTbI
AQHTPOTIOJIOTHH

50 3apoKIeHNe U Pa3BUTHE IKOJOTUH
Mertonp! skonorun. JlabopaTopHas

51 paborta «/3ydeHue MeToa0B 0.5
9KOJIOTMYECKUX HCCIIE0BAHUI»

50 3HaYeHUE FKOJOTUYECKUX 3HAHUH ISt
YeloBeKa

53 DKoJiorudeckue GaKkTopsI
Abuotnyeckue akropsl. CBET Kak

54 sKosioruueckuii paxrop. Jlaboparopuas 0.5
pabota «BrisiBneHue nprucnocooieHuit '
OpPraHU3MOB K BIMSIHUIO CBETa»
Abuotuueckue daktopsl. Temneparypa

55 KaK 9KOJIOTHYECKHI QaKTop. 0.5

JlaGopatopHas pabota «BrisgBieHue
MPUCIIOCOOTICHUI OPraHM3MOB K




BIIMSIHUIO TEMIIEPATyPhD»

AbuoTtnueckue paxkropsl. BiraxkHOCTh
KaK 9KOJIOTUYECKUHN (haKTop.

56 JlaboparopHas paboTa « AHATOMUYECKUE 1 0.5
0COOEHHOCTH PAaCTEHUI U3 Pa3HBIX MECT
oOuTaHU»

57 Cpenpl oOuTaHUs OPraHu3MOB 1

58 buonoruueckre puTMbl 1

59 Kuzuennsle GopMbI OpraHU3MOB 1

60 buoTtnueckue GaxTopsl 1
3HaYeHNEe OMOTUYECKUX

61 B3aMMOJICMCTBUH VISl CYILIECTBOBAHUS 1
OpPraHU3MOB B Cpe/ie OOUTaHUS

& DKOJIOTHYECKHE XapaKTEPUCTUKHI |
i
OcHoBHbBIE IOKa3aTeNIN MOMYJISIINU:

63 YHUCIIEHHOCTb, IUIOTHOCTb, BO3PACTHAS U 1
M0JIOBAsi CTPYKTYpa
OcHoBHbBIE IOKa3aTeNIN MOMYJISIINU:

64 POXIAEMOCTh, MPUPOCT, TEMIT POCTA, 1
CMEPTHOCTh, MUT'PALIUU

65 OKoJIoru4ecKas CTpyKTypa MOIMYJISILUY 1

66 JluHaMuKa NOMyJISIUY U €€ perysuus 1

67 Kpussie pocta uncieHHOCTH |
nonymsiiun. KpuBbie BBDKUBaHUS

68 ODKOJIOTHYUECKAs HUIIIA BUAA. 1 0.5




JIaboparopuas paboTa
«[IpucrocobieHust ceMsiH pacTeHUH K

pacceneHuIo»

69 Bun xak cucrema nomyasuui

70 3aKOHOMEPHOCTH MOBEJCHUS U
MUTpaIUi SKUBOTHBIX

71 Co00111€CTBO OPraHu3MOB — OHOIICHO3

72 DKocucTemMa Kak OTKpbITasi cucTeMa

73 KpyroBopoT BeliecTB 1 MOTOK SHEPTUN
B 9KOCHCTEME

74 OcHoBHbIE TIOKa3aTeNIN IKOCUCTEMBI

75 DKOJIOTHYECKHE MUPaAMUIbI

76 N3menenus cooO1ecTB — CyKIeCCUH
[IpupoHbIe SKOCUCTEMBI. DKOCUCTEMBI

77 03€p U peK. IKOCUCTEMBI MOPEHN U
OKEaHOB

73 [IpupoaHbIe 5KOCUCTEMBI. DKOCUCTEMBI
TYHJIP, JIECOB, CTEIIEH, IyCTHIHb

79 AHTPOTIOT€HHBIE IKOCUCTEMBI
Ypboakocuctemsl. [Ipaktuyeckas

80 pabota «M3ydyeHue u onrcanue 0.5
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH (POPMHUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUI
OpPraHU3MOB B 3KOCHUCTEMAX

82 MexaHu3Mbl BO3IEUCTBUSA 3arPsI3HEHUN




pa3HBIX TUTIOB HA CyOOPraHU3MEHHOM,
OpPraHU3MEHHOM, MOIYJISAIHOHHOM U
9KOCHCTEMHOM YPOBHSIX

bruocdepa — obmerianerapHas

83 obomnouka 3emin

84 VYuenue B. U. Bepuaackoro o 6uocdepe

25 3aKOHOMEPHOCTH CYILIECTBOBAHUS
ouochepsl

26 KpyroBopoTs! BemecTs u
OMOTEOXUMHYECKUE ITUKITBI

87 3oHanpHOCTH OHOochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6MOChepsI

89 DKOJIOTUYECKUE KPU3ZHUCHI U UX IPUYNHBI

90 BosneiictBue yenoseka Ha Ouochepy

01 AHTPONIOT€HHOE BO3/ICHCTBUE HA
pPaCTUTENbHBIN U KUBOTHBIA MU

92 OxpaHa npupoipt

03 OcHOBHBIE TPUHLUIIBI YCTOHYUBOTO
Pa3BUTHS YEIIOBEUYECTBA U IPUPO,IBI
PanmonanbHOE PUPOIOIIOIB30BAHUE U

94 COXpaHeHHEe OMOJIOTUYEeCKOTr0o
paszHooOpasus 3emiu

95 O60611eHne o Teme «MHUKPOIBOJIOUS
U €€ pe3yJbTaTh»

96 O60611enne o Teme «MaKkpo3BOIIOIHS




U €€ pe3yJbTaThD)

O606menne no Teme «IIponcxoxaenne

97 1
U pa3BUTHE KU3HU Ha 3eMIie»

08 O606menne no Teme «IIponcxoxaenne !
YeII0BEKa — aHTPOIIOTCHE3)»
O6o001eHue 1Mo Teme «IKOJIOTHUS —

99 HayKa O B3aUMOOTHOIICHUSIX 1
OpPTaHU3MOB»

100 O6061enue mo reMe «Opranu3msl U :
cpena oOuTaHUs

101 O06006111eH1E TT0 TEME «IKOJIOTHS BUIOB 1
Y TIOTTYJISIIIHIAY

102 O606menue mo teme «brocdepa — |
r1106aabHas IKOCUCTEMa

OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







MPOBEPSIEMBIE HA EI'D 110 BUOJIOI'NU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOI1 00pa30BaTe/ILHOIi MPOrpaMMBbI CpeIHero
0011ero oopa3oBaHus

CdopMHpPOBAHHOCTH 3HAHUM O MECTE W POJIU OMOJOTUU B CHCTEME
€CTECTBEHHBIX  HayK, B GbOpMHpPOBAaHHHM  COBPEMEHHOM
€CTECTBCHHOHAYYHOW KapTHUHBI MHpPa, B TIO3HAHUU 3aKOHOB
MPUPOJIBI U PEIICHUH KU3HEHHO BAKHBIX COIMATBHO-ITHUYECKHX,
SKOHOMMUECKUX, IKOJIOTUYECKUX MPOOJIEM YEIOBEYECTBA, a TAKXKE
B PEIICHUH BOMPOCOB PAIMOHAIBHOTO MPHPOIOIOIH30BAHUS, B
(hopMUPOBAaHUH IIEHHOCTHOTO OTHOIICHHSI K TPHPOJE, OOIIECTBY,
YEeJIOBEKY; O BKJAJE€ POCCHMUCKUX U 3apyOeXHBIX YYEHBIX —

OHMOJIOTOB B pa3BUTHE OMOJIOTUH

Brnanenue cucremoil 3HaHMM 00 OCHOBHBIX METOJAX HAyYHOTO
MO3HAHMS, WCIHOJB3YEMBIX B OHOJIOTHYECKHX HCCIEIOBAHUAX
JKUBBIX OOBEKTOB M 9KOCHCTEM (OIHCaHNe, U3MEPEHHE, POBEICHNE
HaOIOZICHUI); CTOCOOAMM BBISBJICHUS W OLICHKH aHTPOIIOTCHHBIX
U3MEHEHUU B MPUPO/IE.

VYMmeHne BBIJBUIaTh TUIIOTE3HI, MIPOBEPSITH X
IKCIIEPUMEHTAIbHBIMH CpelICTBaMH, bopmymupys LeNIb
WCCJICIOBaHMS, aHAJTU3UPOBATh MOJTYYCHHBIC PE3yJIbTAaThl U JIeaTh
BBIBO/IBI.

BrisiBeHME 3aBUCMMOCTH MEXKIY HCCIEIYEeMbIMUA BEIIMYWHAMU,
OOBSICHEHHE TOMYYEHHBIX pE3ylIbTaTOB H  (POpPMYIHUpPOBAHUE

BBIBOJIOB C MCIIOJIb30BAHUCM HAYYHBIX HOHHTI/Iﬁ, Teopnﬁ K 3aKOHOB

YMeHue BIIAJCTh CHCTEMOM OHOJOTMYECKHMX 3HAHUH, KOTOpas
BKJIIOYACT: OCHOBOIIOJIArAOIIME OHOIOTHYSCKUE TEPMHHBI U TIOHSTHS
(KM3HB, KIJIETKA, TKaHb, OpraH, OpraHW3M, BHWJ, TOITYJISIIHS,
JKOcHCTeMa, OuoleHo3, Ounocepa; MeTabomM3M, TOMEOCTa3,
KICTOYHBIA ~ WMMYHHUTET, OWOCHHTE3  Oelka,  OWOIOIUMEpBI,
JICKPETHOCTb, CaMOpETyYJISIINS, CaMOBOCIIPOU3BE/ICHHE,
HACJIC/ICTBCHHOCTh, HM3MEHYMBOCTb, OHEPrO3aBUCHUMOCTh, POCT H

pa3BUTHE);




Oouonornyeckue Teopuu: kietoynas teopust T. IlIBanma, M.
[lneiinena, P. BupxoBa; KIIOHAJIbHO-CEJIEKTUBHOIO UMMyHuTeTa [1.
Opaux, U.1. MeunnkoBa, XpoMOCOMHasi TEOpHUs HACIEICTBEHHOCTH
T. Moprana, 3akoH 3apozsimeBoro cxoacrsa K. boapa,
sBoOLMOHHAas Teopus Y. JlapBuHA, CHHTETHYECKas TeOpus
3BOJIIOLMH, Teopust aHrtpororeHesa Y. JlapBuHa; Teopus
ouoreoneno3a B.H. Cykauépa; yuenne H.W. BaBunoBa o mnenrpax
MHOT000pa3us U MPOUCXOXKIEHUS KYJIbTYPHBIX PacTeHUH, YUCHHE
A.H. CeBep1ioBa 0 myTsIX U HallpaBJICHUSX 3BOJIIOLNH, yueHue B.1.
Bepnanckoro — o 6uocdepe);

3aKOHBl  (€OAMHOOOpa3us  IMOTOMKOB  IEPBOTO  MOKOJIEHMS,
pacilenaeHus NpU3HaKoB, HE3aBUCUMOI'O HACJIEJOBaHUsI IPU3HAKOB
I'. Mennens; CUENIeHHOr0 HACIEI0BAHUS MPU3HAKOB U HAPYIIECHUS
cuerieHuss reHoB 1. MopraHa; TroMOJIOTMYECKMX pSAJIOB B
HaclieACTBeHHOM u3MeHunBocTH H.M. BaBmiioBa, reHeTHdeckoro
paBHoBecus Jx. Xapau u B. BaitHOepra; 3apopIeBoro cxXocTBa
K. bapa; Ouorenernueckuii 3akon 3. 'ekkens, @. Mronnepa);
MPUHIIUIBI (YUCTOTHI TaMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (MuHumMyma lO. JIuOGuxa, HSKOJOTHYECKOW THUPaAMHUIBI
qyucen, OMOMacChl U SHEPTHH ),

runote3sl (koarepBatHoi AWM. Onapuna, nepBuuHoro OynapoHa JIK.

Xounneitaa, mukpocep C. Dokca, pudozuma T. Uek)

VYmenune peulaTh ITOMCKOBBIC OuojoruyecKue 3aJJa4yu, BBIABIIATH
IMPUYIUHHO-CJICACTBCHHBIC CBiA3HU MCIKOY HCCIICYEMBIMU
OHOJIOTMYECKUMU 06’beKTaMI/I, InponecCaMu M SABJIICHUAMU; OCJIATh
BBIBOJIBI M IIPOTHO3bI HA OCHOBAHHWHU ITOJTYYCHHBIX PE3YJIbTATOB,

COCTaBJLATb I'CHOTUIIMYCCKUEC CXCMbI CKPCIIUBAHUA IJI1 pa3HbIX THUIIOB
HACJICAOBaHUA IIPU3HAKOB 'y OPraHUu3MOB, COCTABJIITb CXCEMbI
IEPCHOCAa BCIICCTB MW OHCPIHMM B OJOKOCHUCTEMAX (I_ICHI/I IIUTaHuA,

TTUIIIEBBIC CETH)

YMeHue yCTaHaBJIMBAaTb B3aMMOCBA3H MCKAY CTPOCHHEM U
(I)YHKLII/ISIMI/IZ OpraHonioB, KIJICTOK Pa3HbIX TKaHeﬁ, opraHaMu H
CUCTCMaMU OPraHOB Yy paCTeHHﬁ, JKUBOTHBIX U YCJIIOBCKA, MCKIAY
JTarlaMd  oOMeHa BCIICCTB, OTallaMH KIJIICTOYHOI'O IIHMKJIa H
JKU3HCHHBIX IHKJIOB OpPraHU3MOB; JTallaMu 3M6pI/IOHaJ'IBHOrO
pasBUTUA; I'CHOTUIIOM U (I)CHOTI/IHOM, (I)CHOTI/IHOM n (baKTOpaMI/I

CpCabl O6I/ITaHI/I$I; nmponeccaMm 5SBOJIIONHU; ABUXYHIUMU CUJIaAMU




AHTPOIIOTCHE3A, KOMIIOHCHTaMH Pa3InYHbIX 9KOCHCTEM n

MPUCTIOCOOICHUSIMU K HUIM OPraHU3MOB

YMeHne BhIICNATh CYIIECTBEHHBIE PH3HAKH:

CTPOEHUS  BHPYCOB,  KJIETOK  IPOKAPUOT U  DYKapuoT;
OHOKJICTOYHBIX W  MHOTOKJICTOYHBIX  OpPraHHW3MOB, BHJIOB,
OMOreolIeHO30B, JKOCUCTEM M OHOc(]ephl; CTPOEHUS OpPraHoOB U
CUCTEM OpraHOB pAaCTEHMH, >KMBOTHBIX, YEJIOBEKA; IPOLIECCOB
KU3ZHEJEATENIbHOCTH, NPOTEKAIOUIUX B OpraHW3Max pacTeHH,
KUBOTHBIX WM YEJOBEKa; OHOJIOTMYECKHX IIPOLECCOB: OOMEHa
BelecTB (MeTaboin3M), MHGOPMALMU U TPEBPAIICHUs] IHEPIUH,
Opo’KeHMsI, aBTOTPO(PHOTO U TEeTEPOTPOPHOrO THUIOB MHUTAHMUS,
(doToCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meilo3a, TaMeToreHesa,
SMOpHOTeHe3a, MOCTAMOPHOHAIBHOTO Pa3BUTHS, Pa3MHOKEHHS,
WHIUBUIyJIbHOTO pa3BUTHS Oopranmzma (oHTOTEHE3Q),
B3aMMOJICMCTBHSI TE€HOB, TIETEpO3UCa; ICHUCTBUHA HMCKYCCTBEHHOTO
0TOOpa, CTAaOWMIM3UPYIOIIETO, JBWXKYIIETO U  Pa3phIBAIOIIETO
€CTECTBEHHOT0 O0TOOpa; aJJIONaTPHYECKOr0 U CHMIIATPUYECKOrO
BUJ0O00pa30BaHus; BIMSHHUA JBIXKYIIUX CHJI 3BOJIONMU Ha
reHO(OH] MONYJIALUYU; IPUCTIOCOOIEHHOCTH OPraHU3MOB K Cpefe
oOuTaHMs, 4YepelOBaHMs HAIPABICHUN HBOJIOLMU; KPYroBOpOTa

BCIICCTB U IIOTOKA SHEPIrMHU B 9KOCUCTEMAX

ChopMUPOBaHHOCTh YMEHHS BBIJCISATH CYIICCTBEHHBIC MPHU3HAKH
BUPYCOB, KIIETOK MPOKApPUOT M DYKApUOT, OJHOKICTOYHBIX H
MHOTOKJICTOYHBIX ~ OPTaHW3MOB, BHJOB, OHOTCOIICHO30B H
IKOCHCTEM; OCOOCHHOCTH IMPOIECCOB OOMEHa BEIIECTB U
NpeBpaleHusi SHEPTUU B KJIETKE, (POTOCHHTE3a, MIACTUYECKOTO H
SHEPreTUYEeCKOT0 OOMEHa, XEMOCHHTe3a, MHUTO33, Meio3a,
OIUIOJIOTBOPEHHMSI, PAa3BUTHS W Pa3MHOXKCHHS, WHIUBUIYAJIBLHOTO
pa3BUTHs Opranu3ma (OHTOTEHe3a), OOpbOBI 3a CyYIIECTBOBAHHE,
€CTeCTBEHHOTO O0TOOpa, BHI000pa30BaHUsl, MPHCIIOCOOICHHOCTH
OpPraHu3MOB K cpejie OOUTaHUs, BIMSHUS KOMIIOHEHTOB SKOCHCTEM,
AQHTPOTIOTEHHBIX M3MEHEHMI B JKOCHCTEMax CBOEH MECTHOCTH,

KPYTOBOpPOTa BEIIECTB U MPEBpaIlleHus SHEpTHH B Ouocdepe

YmMmenue HCIIOJIb30BaTh COOTBCTCTBYIOIIINC APTYMCHTHI,
6I/IOJ'IOI"I/ILIGCKYIO TCPMHUHOJIOTHIO 1 CUMBOJIMKY UId JOKAa3aTCIILCTBA
POACTBa OpraHu3MOB Pa3HbIX CHUCTCMATHNYCCKUX rpyI1,

B3aMMOCBA3HU  OpraHU3MOB U Cpcabl O6I/ITaHI/ISI; CINHCTBA




YeJIOBEUECKUX pac; HEOOXOIMMOCTH 3J0pPOBOTO 00pasza >KW3HH,
COXpaHEHHUS pPa3HOOOpazusi BUIOB U DSKOCHUCTEM KaK YCIOBUS

COCYHICCTBOBAHUA MPHUPOABLI K YCJIOBCUCCTBA

YMeHne KpPUTHYECKH OIICHUBATh WH(OpMAIUI0 OHOJIOTHYECKOTO
COJICpKAHUS, WHTEPIPETHUPOBATH TUYECKHUE ACIEeKThI
COBPEMEHHBIX  HCCIEAOBaHMH B  OWMOJOTHUH,  MEIUIMHE,
OMOTEXHOJIOTHUU; pAacCMaTpuUBaTh TJIOOAIBHBIE JKOJOTHUYECKHE
MpoOJIeMbl COBPEMEHHOCTH, (DOPMUPOBATH 1O OTHOIIECHUIO K HUM

COOCTBEHHYIO MO3UIIUIO




HEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMbBIX HA
EI'D I1O BUOJIOT'HN

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

buomornsa xak HayKa. JKuBBIe CHCTEMBI U X HU3YUYCHHUC

1.1

CoBpemeHHass OHOJIOTHS — KOMIUIGKCHAs Hayka. bHOJIOTWYecKHue HayKd |
n3y4yaemble UMH Tpobaembl. DyHIaMEHTaIbHbIE, TPUKIIATHBIE U TTOUCKOBBIE
Hay4HbIE UCCIICIOBAHUS B OMOJIOTUH.

3HavyeHre OWoOJIOTUH B (DOPMUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAYyYHOU
kaptunbl mupa. [Ipodeccun, cBsa3anubie ¢ OHosoruel. 3HaueHre OMOJIOTHH B
MPAKTUYECKOU JCSITEIPHOCTH YEJOBEKA: MEIUIIMHE, CEIhCKOM XO3SIMCTBE,

MIPOMBIIIIIEHHOCTH, OXPaHe IPUPOIbI

1.2

Kusble cuctembl Kak mnpeaMeT uzydeHus Ouosornu. CBOWCTBAa KHUBBIX
CHUCTEM: EIMHCTBO XHMHYECKOTO COCTaBa, IUCKPETHOCTh U IIEJIIOCTHOCTD,
CJIO’)KHOCTh U YIOPSATOYEHHOCTh CTPYKTYPhI, OTKPBITOCTh, CAMOOPTaHU3aIINs,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, U3MEHYUBOCTD, POCT U Pa3BUTHE.

YpoBHM OpraHu3alMd JKHUBBIX CHCTEM: MOJICKYJISIPHBIM, KIETOYHBIH,
TKaHEBBIM, OPraHU3MEHHBIM, MOMYISIUOHHO-BUJIOBOM,  3KOCHUCTEMHBIN
(buoreoneHoTHUeCKHii), OnochepHsbiid. [Iporecchl, MPOUCXOIAINE B KUBBIX
cucremax. OCHOBHbIE MPU3HAKK KUBOTO. JKH3HB Kak (popma cyliecTBOBaHUS

MaTepuu

1.3

Metonsl Ouonormyeckoid Hayku. HaOmtonenwe, m3MepeHUe, SKCHEPUMEHT,
cucremarusanus, meraaHanu3. [loHsrue o 3aBUCUMONW W HE3aBHCHUMOU
nepemenHoi. IlmanupoBanue oskcrepumenTa. I[locTaHOBKAa W IpOBEpKa
runore3. Hynesas runoresa. [lonsitue BeiOOpku u e€ noctoBepHOCTh. Pa3dpoc
B  Ouonormyeckux JAaHHbIX. OIlEeHKa JOCTOBEPHOCTH  IMOJIy4EHHBIX
pe3ynbraToB. [IpHunHBl UCKaXEHHUS Pe3ylIbTaTOB 3KcrmepuMeHTa. [lonsTue

CTaTUCTHYCCKOI'O TCCTa

Knerka kak Ononoruyeckas cucrema

2.1

Knerka — cTpykTypHO-(QyHKLIMOHaNbHAsE €AMHUIA KuBoro. Vcropus
oTKpeITUs KieTku. Pabotsl P. I'yka, A. Jlesenryka. Knerounas teopus (T.
[IIBann, M. Ilneiinen, P. BupxoB). OcHOBHbIE TOJIOKEHUS COBPEMEHHOMN
KJIETOYHOU TEOPHUH.

Metoabl  MOJEKYISIpHOM M KIETOYHOH  OMOJIOTHMH:  MHKpPOCKOIIHS,
xpomarorpadus, anekTpodopes, METO MEUYEHBIX aTOMOB,

middepennnanbHoe HEHTpUPYrupoBaHNe, KYTbTHBUPOBAHUE KIETOK




2.2

XUMUYECKUN COCTAB KIETKA. Makpo-, MUKPO- U YJIbTPaMUKPOAJIEMEHTHL. Boa
n e€ poib KaK pacTBOPUTENS, peareHTa, y4acTHE B CTPYKTYpUpOBaHUU
KIETKU,  TEIUIOperyasuuu. MuHepanbHble  BelleCTBa  KJIETKH,  MX
Ouosoruyeckas poJib. Pojp KaTHOHOB M aHMOHOB B KJIETKE.

buonornyeckue monuMmepbl. benku. AMHHOKHCIOTHBIA COCTaB OEJIKOB.
CrpykTypbl OenkoBoii mosiekyinbl. [lepBuunas cTpykrypa Oenka, menmTHIHAS
CBsA3b. BTOpHuHas, TpeTWyHas, 4eTBEpPTUYHAs CTPYKTYphl. JleHarypauus.
CpoiictBa OenkoB. Knaccuduxanus OenkoB. buonornueckue ¢GyHKIIMH
OEJIKOB.

VYrneBoasl. MoHOCaxapubl, AUcCaxapubl, OJIMTOCaXapyuabl U MOJIHCAXapuIbl.
O6mwmii mmaH CTpoeHus U (PU3UKO-XUMUUYECKHE CBOMCTBA YIJIEBOOB.
buonorunueckue QpyHKIIUN yIriieBOJIOB.

Jlununel. I'napodunbHo-ruapodobHbie cBoiicTBa. Kiaccudukaius Tunuaos.
Tpurmuuepuasl, gochonunuasl, BOCKH, crepoubl. buonorndeckue GpyHkimm
munuaoB. OOmue cBoWcTBa OHOJOTMYECKMX MeMOpaH — TeKy4ecTb,
CIIOCOOHOCTH K CaMO3aMbIKaHHIO, MOJIYIIPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK m PHK. CrpoeHme HyKIEHMHOBBIX KHCIIOT.
Hykneotuasl. Ilpunnun  komremeHntapHoctu. [IpaBumo  Yapradda.
Crpykrypa JIHK — nBoitHas cnimpanb. MecToHaXOXIeHHE U OMOJOTUYECKHE
¢byakuun JIHK. Buger PHK. @yakiuun PHK B kitetke.

Crpoenune monekynsl AT®. Makpospruyeckue cBsizu B Mojekyine ATO.
buonornueckne ¢ynknuu AT®. BoccraHoBieHHBIE TIEPEHOCUUKH, UX
¢bynakuun B kiaetke. CexkBennpoBanue [JHK.

CtpykTypHass OuoJIOTHS: OMOXMMHUYECKHE U OMO(DU3UYECKUE HCCIICTOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpPBhl OMOMOJIEKYJT

2.3

Tunel KJIETOK: JyKapuoTHYecKas UM IpokapuoTHueckas. CTpyKTypHO-
(GyHKLIMOHATIBHBIE 00pa30BaHUs KIETKH.

Crpoenue npokapuotuueckoil kiaerku. Kiierounas crenka Oaktepuil u apxei.
OCOoOeHHOCTH CTPOEHUS TeTepOTPOPHOI M aBTOTPO(PHOIN MPOKAPUOTUUECKUX
KJIETOK. MecTo U poJib MPOKapUOT B OMOLIEHO3AX.

Crpoenue U QyHKIIMOHUPOBAHHE 3YKAPHUOTUUECKOH KieTkH. [Inmazmaruyeckas
MeMOpaHa (minazmanemma). CTpykTypa IUIa3MaTH4ecKod  MeMOpaHbI.
Tpancmopt BemiecTB uepe3 IUIa3MAaTHUECKyl0O MeMOpaHy: MacCHUBHBIN
(muddy3us, obneruénnas nuddysus), akTUBHBIN (IEPBUUHBIA U BTOPUYHBIH
akTHBHBIA TpaHcropT). Ilomynponunaemocts MemOpanbl. PabGorta HaTpuii-
KaJIMeBOr0 Hacoca. OHJOLMTO3: IHHOLUTO3, (arouuTo3. OK30LUTO3.

Knerounas crenka. CtpykTypa ¥ (YHKUMH KIETOYHOM CTEHKH DPACTEHMH,




rpuooB.

Huronnaszma. urozons. Lutockener. [Buxkenue mutoriazmMbl. OpraHou bl
kiaetkr. OgHoMeMOpaHHBIE OPraHOWIBI KJIETKU: JHJIOIUIa3MaTh4yecKas CeTh
(OI1IC), anmapat ['onbkH, TU30COMBI, UX CTpOeHUE U (HYHKINHU. B3auMoCBsI3b
OTHOMEMOpaHHBIX ~ OpraHoujoB  KieTkd. CTpoeHHe  TrpaHyISIpHOTO
perukynyma. CuHTE3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX MEMOpaH.
I'magxuit (arpaHyiasipHbIN) SHAOIUIA3MATHUYECKUNM peTukyayMm. CekpeTopHas
¢yHkuus anmapata [onbmxu. TpaHcmopT BemiecTB B KieTke. Bakyomnu
pacTuTenbHbIX KieToK. Kirerounstii cok. Typrop.

[TonmyaBTOHOMHBIE OpraHOU/bI KJIETKU: MUTOXOHIPUHU, TITACTUIBL.

Crpoenue u GyHKIMM MUTOXOHJpHUI U miactull. [lepBuuHble, BTOpUYHbBIE U
CIIOXHBIE IJIACTUIBl  (POTOCHHTE3UPYIOUIUX JYKApHOT. XJIOPOILIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTEHUM.

Hememb6pannbie opranouapl kiaetku CTpoeHne M (PyHKIMM HeMeMOpaHHBIX
OpraHouJioB KieTrku. Pubocombl. MukpoduiaameHnTsl. MpliedHble KIETKH.
MuxkpotpyOouku. Knerounsiit nentp. CTpoeHne MU JABWKEHHE >KTYTHKOB U
pecanuek. MUKpoTpyOOoUKH HUTOILIa3Mbl. LleHTpross.

SAnpo. OGosnouka Aapa, XpOMAaTUH, KapUOIUIa3Ma, SAPBIIIKU, UX CTPOECHUE U
dbyakuun. SAnepHbiii OeNKOBBIM MaTpUKC. [IpocTpaHCTBEHHOE PaCHOIOKEHUE
XpOMOCOM B UHTep(]a3HOM sjpe. benkn XxpomaTuHa — THCTOHBIL.

Knerounsie BxmrodeHusa. CpaBHUTENBHAs XapaKTEPUCTHKA KJIETOK JYKapHOT

(pacTUTENbHOM, )KUBOTHOM, TPUOHOIN)
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AccuMmWISIIMA M JUCCUMMIIALUS — IB€ CTOPOHBI MeTabosnu3ma. Tunsl oOMeHa
BELIECTB: aBTOTPO(HBIN U reTepoTpodHbIA. YyacTue Kuciopoaa B 0OMEHHbIX
nporeccax. DHEpPreTH4YecKkoe oOecreueHne KIeTKu: mnpeBpamenne ATD B
oOMeHHbIX mpoueccax. PepMEHTATUBHBIA XapakTep pPeakUuil KIETOYHOIO
MeTabonu3zma. PepMeHTbl, UX CTPOEHHUE, CBOWCTBA U MEXAHMU3M JEeHCTBUS.
Kodepmentsl. Ornuuust (epMEHTOB OT HEOPraHMYECKUX KaTaau3aTOpOB.
benku-aktuBatopel M OENKU-MHTMOMTOPHI.  3aBUCHUMOCTb  CKOPOCTH
(epMEHTATUBHBIX peakil OT pa3IUYHbIX (PaKTOPOB.

IlepBUuHBIN CHHTE3 OpraHMYecKUX BellecTB B Kierke. PorocunTe3. Poib
XJIopomiacToB B mporecce ¢orocuHTe3a. CBeroBas M TeMHOBas (asbl.
[IpoaykTuBHOCTE poTOCHHTE3a. BinsHue pazanuHbIX (AaKTOPOB HA CKOPOCTb
¢dorocuHTe3a. 3HaueHue (POTOCHHTE3A.

XeMOCHUHTE3. Pa3zHoobpa3zue OPraHN3MOB-XEMOCHHTETHUKOB:
HUTPUPUIIPYIOLITHE Oakrepuu, xKenez00aKkTepu, cepoOakTepui,

BOJOPOAHBIC 6aKTCpI/II/I. 3HadyeHHE XEMOCHUHTE3a.




AnaspoOHble opranus3Mel. Bumsl Oposkenus. IIpoaykTel OpoxkeHHS M HX
WCIIOJIb30BAHME YEIOBEKOM. AHa’pOOHBIE MHUKPOOPTraHU3MbI KaK OOBEKTHI

OMOTEXHOJIOTHH U BO30YIUTENN O0Ie3HE.

AnpoOHbIe OpraHU3MBl. Oransl HHEPreTUYECKOTO oOMeHa.
[TogroroBurenpHeiii dTan. [NHUKOIM3 — OECKUCIOPOIHOE paCIICIIICHUE
TJIFOKO3BI.

Bbuomornueckoe OKHUCJICHHUC, NJIN KIICTOYHOC AbIXaHUC. Pomne MI/ITOXOHIIpI/Iﬁ B
mporeccax — Omojormyeckoro — okucieHus.  lluximdeckme — peakunmu.
OxucnurensHoe QochopunupoBanue. IlpeumymiectBa a’poOHOro mytu
oOMeHa BemiecTB Imepel aHadpoOHBIM. ODPPEKTUBHOCTb SHEPreTHUYECKOTO

obMmena

2.5

Peakuun marpuyHoro cuHtesa. [IpMHIMI KOMIJIEMEHTAPHOCTH B PEAKLMSIX
MaTpUYHOTO  CUHTe3a. Peanusamust  HacleACTBEHHOW  HMHQOpMaLMH.
I'eneTnueckuit kox, ero cBovicrBa. Tpanckpunuus — MatpuuHslid cuHTe3 PHK.
[IpyuHIMOBI  TPAHCKPUMIMK: KOMILJIEMEHTAPHOCTh, AaHTUIAPAIIIEIBHOCTD,
ACUMMETPUYHOCTh. TpaHcasauus U e€ stansl. Yuactue TpaHcnoptHeix PHK B
O6uocunTese Oenka. YcnoBus 6nocunTesa Oenka. KoaupoBaHue aMHUHOKHCIIOT.
Ponb pubocom B OrocunTe3e Oemka.

Opranuzanys reHoMa y MpOKapuoT M 3yKapuoT. Perynsauus akTUBHOCTH
reHoB y mpokapuoT. ['mmoreza onepona (. XKako6, K. Mano). Perymsmus
0OMEHHBIX TIPOIIECCOB B KiIeTKe. KieTouHblii romeocTas.

Bupychl — HeksleTouHble (GOPMBI KU3HU U OONHMraTHbie napasutbl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTeprodaros.

BupycHble 3a60s1eBaHus yenaoBeka, )KuBOTHbIX, pacrenuit. CIINI, COVID-19,

CoOHaJIbHbIC U MCAUIITNMHCKUC HpO6J’ICMBI

2.6

Knerounslii nmxi, ero mnepuoisl u peryiasnus. Wurtepdaza u  MuTO3.
OcobeHHOCTH MPOIIECCOB, MpoTeKarouX B nHTepdase. [loarotoBka KieTku K
nenenuto. [lpecuHrernyeckuit (MOCTMUTOTUYECKHI), CHHTETHYECKUNA U
MMOCTCUHTETUYECKHH (IPEMUTOTHYECKUIA) TEpHOIbI HHTEP(hA3HI.

Marpuunbiii cunte3 JIHK — permmkanus. ITpunnunsr peruukaruu JIHK:
KOMIUIEMEHTAPHOCTh, IOJYKOHCEPBATUBHBIM CHHTE3, aHTUIIAPAJLIEIbHOCTD.
Mexannsm perukanuu JTHK. Xpomocomsl. Ctpoenue xpomocom. Tenomepsl
U TeroMepa3a. XpOMOCOMHBIM HaOOp KIETKU — KapuOTHM. JUTIOWIHBINA U
rariouAHbI  HabOpbl XpoMocoM. ['omonoruyneie Xpomocowmbl. [lonoBbie
XPOMOCOMBI.

Jenenne knetku — MuTOo3. CTaAMM MUTO3a U MPOUCXOASIINE B HUX MPOLIECCHI.

Tumnel MuTO3A. KapI/IOKI/IHCS U IIUTOKHHE3. brojgoruueckoe 3Ha4€HUE MHUTO3A.




Perynsuus murornueckoro mukia kietkd. [Iporpammupyemas KieTo4yHas
rudelb — aroITos.

OyHKIIMOHAJIbHAs TEHOMUKA

Opranmnsm Kak OHOJIOTHYECKasi CUCTEMa

3.1

OOHOKIIETOUHBIE,  KOJIOHHMAJIbHbIE, = MHOTOKJIETOYHbIE  OPraHU3Mbl U
MHOTOTKaHEBbIE OPraHU3MBI.

@opMbl pa3MHOXKEHHSI OPraHU3MOB: Oecriosnoe (BKJIOYasi BEreTaTUBHOE) U
nosioBoe. Bunel 0Oecrnosoro pasMHOXKEHUS: IOYKOBAaHHUE, CHOPYJSALUS,
(bparMeHTaus, KIOHUPOBAHUE.

[TonoBoe paszmuoxenue. IlonoBbie KieTkH, win rameTsl. Meio3. Craguu
Mmeno3a. IloBenenne xpomocoM B meno3se. Kpoccunrosep. buosornueckuii
CMBICIT M€i03a M TOJIOBOTO mporecca. Meno3 U ero Mecrto B KHU3HEHHOM
LUKJIE OPraHU3MOB.

[IpenzapoapieBoe pazButue. ['amerorenes y kuBOTHBIX. [losioBBIE Kene3bl.
OOpa3zoBaHue M pa3BUTHE NOJOBBIX KieTokK. CrepMmaTroreHes M OOTreHe3.
CrpoeHue mosoBbIX KieToK. OIIOJOTBOPEHHE M 3MOpHOHAIbHOE pa3BUTHE
KUBOTHBIX.  CrHOocoObl  OIJIOJOTBOPEHMsS:  Hapy)XKHOE,  BHYTpPEHHEE.
[Taptrenorenes.

NumuBuayansHOE pa3BuTHE OpraHu3MoB (oHTOreHe3). Cramum 3MOpHOTreHe3a
KUBOTHBIX (Ha mpumepe Jarymku). JpobGnerme. Tumbl  apoOrmeHus.
OcoOeHHOoCcTH ~ JIpOOJEHHUS ~ MJICKONUTAIOMIMX.  3apOJbIIIEBbIe  JIUCTKU
(ractpynsuusi). 3akiiaJka OpPraHOB M TKaHEH W3 3apOJBIIIEBBIX JIUCTKOB.
B3anmHoe BimsSiHME wYacTell pa3BHBAIOLIErOCs 3apojbllia (3MOpUOHANIbHAS
WHIyKUUs). 3akiajka I[JJaHa CTPOSHHMS JKMBOTHOTO Kak  pe3ysbTar
HMepapXU4YecKUX B3aUMOJEHCTBUN TeHOB. Bimsnue Ha 3MOpHOHATBLHOE
pa3BUTHE PA3INYHBIX (PAKTOPOB OKPYKAIOLIEH Cpebl.

Poct u pazButue )uBOTHBIX. IlocTamMOpuoHanbHBIM Tepuona. Ilpsmoe wu
HenpsiMmoe pa3Butue. PasButue ¢ meramopdo3oM y OECO3BOHOYHBIX U
[M03BOHOYHBIX KMBOTHBIX. bHOJOrnyeckoe 3HayeHue MpsMOro M HEMpPSIMOTO
pa3BUTHUSA, HX pACHpPOCTPAHEHHWE B Mpupoje. THUIBI pocTa KUBOTHBIX.
@akTopel  peryisiquu  pocTa  JKUBOTHBIX U yenoBeka. Craauu
MOCTAMOPHOHANBHOTO Pa3BUTHUS Y JKUBOTHBIX U uenoBeka. [lepuossl
OHTOT'€HE3a YeJIOBEKa.

PasmHokenne u passutHe pacreHuid. ['ametodut u cnopodur. Meiio3 B
KHU3HEHHOM IMKJIe pacTteHMid. OOpa3oBaHue crnop B Ipolecce Melo3a.
I'amerorenes y pacreHunil. OIUIOJOTBOPEHME M Pa3BUTHE PACTHUTEIBHBIX

OpraHnu3MoOB. I[BOﬁHOC OIUIOJAOTBOPCHUC y OBECTKOBBIX paCTeHHﬁ.




OOpa3oBaHue W pa3BUTHE CEeMEHU. MeEXaHHM3MBI PEryislid OHTOTEHe3a Y

pacTeHUM U KUBOTHBIX

3.2

Hcropust craHOBICHHS M pa3BUTUs TEHETHKM Kak Hayku. OCHOBHBIE
FEHETHUYECKUE TOHATUSA U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI, aJUICJIbHbBIC
TEHbI, aJbTCPHATUBHBIC MPU3HAKHU, JTOMHUHAHTHBIA U PELECCUBHBIA MPU3HAK,
TOMO3HMIOTa, TETEPO3WIOoTa, YUCTAsl JIMHUS, THOPHIBI, T€HOTHUII, (HDEHOTHII.
OcCHOBHBIE METOJBI TEHETHKU: THOPUIOJIOTHUECKUM, ITUTOJIOTUYECKUM,

MOJIEKYJISPHO-T€HETUYECKHUI

3.3

Monorubpunnoe ckpemuBanue. IlepBbiii  3akoH Menaens — 3aKoH
eanHOoO00pa3us THOPHUIOB TEpPBOTO TMOKOJeHUsS. [IpaBuio JOMUHUpPOBAHMS.
Bropoii 3akoH MeHienst — 3aK0H pacilerieHus: npu3HakoB. Lluromoruueckue
OCHOBBI MOHOTHOPHIHOTO CKpEIIMBaHus. [ UmoTe3a YucToTh raMerT.
AHanuzupyromee ckpemuBanue. [IpoMexXyTOUHBIN XapakTep HaclleIOBAHMS.
Pacmiennenne mpu3HaKkoB MpH HETIOJTHOM IOMUHUPOBAHHH.

JurubpunHoe ckpemuBanue. Tpetuil 3akoH MeHziens — 3aKOH He3aBUCHUMOTO
HacjeloBaHUs MNpu3HaKoB. LluTonormdyeckne OCHOBBI  JTUTHOPHUIHOTO
CKpELIMBAHMS.

CuemieHHoe HacnenoBanue mpusHakoB. Pa6otel T. Moprana. CrenseHHOe
Hacje0BaHUE I'€HOB, HAPYILICHHUE CLEIUICHHUS MEXIy reHaMHu. XpOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'enetrnka mosia. XpoMOCOMHBIM MEXaHHM3M OMNPEACIICHHS MoJjia. AyTOCOMBI U
II0JIOBBIE XpPOMOCOMBI. ['OMOraMeTHBIN U reTeporaMeTHbIi noJl. ['enetnueckas
CTPYKTypa IOJOBBIX XpoMocoM. HacnepoBanue Npu3HAKOB, CLEIUIEHHBIX C
MIOJIOM.

['enotun kak nenoctHas cucrteMa. [lneloTponus — MHOKECTBEHHOE JCHCTBHE
reHa. MHOXXECTBEHHBI ajuienu3M. B3anmojaeicTBUe HeayuiebHBIX TI'€HOB.

KommnemenrapHocts. Onuctas. [lomumepus
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BzaumopeiictBue reHotuna W cpeapl Opu  GopMuUpoBaHMM  (heHOTHHA.
N3menunBoCTh Npu3HAKOB. KaueCcTBEHHBIE M KOJIMYECTBEHHbBIE NIPU3HAKU. Buib
M3MEHYMBOCTH: HEHACIICICTBEHHAsI U HACJIEICTBEHHASL.

MoaudukanonHas ~ M3MeHYMBOCTb. Poib  cpemsl B (POpMHPOBAHHUU
Mo (puKalMOHHON n3MeHunBoCcTH. HopMma peakuuu npusHaka. BapuaroHHsIi
psan u BapuanmoHHas kpusas (B. HMoranncen). CpoiicTBa MoOAM(HKAIIOHHON
U3MEHYHUBOCTH.

I'enoTunmueckas nW3MeHUMBOCTb. (CBOMCTBA TI'€HOTUIMYECKOM W3MEHYHMBOCTH.
Buipl reHOTHITUECKOM M3MEHUMBOCTH: KOMOMHATUBHAS, MYTAI[IOHHASL.

KomOuHatuBHass W3MEHYMBOCTh. Meii03 M TIONIOBOM TMpOIleCC — OCHOBA




KOMOUHATUBHON H3MEHUMBOCTH. PoJIb KOMOMHATHBHOM HW3MEHYMBOCTH B
CO3JTAaHUU TEHETHUYECKOTO Pa3HOOOpa3usl B IpeJiesiaX OTHOTO BHIA.

MyTauMoHHass M3MEHYMBOCTh. BuIbl MyTauuid: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W UWHAYLMPOBAHHBIE MyTalMHu. SaepHbIe U
nuToriazmMarndeckue myraru. CoMaTuyeckue U MoJioBbie MyTauu. [IpudanHb
BO3HUKHOBEHMSI MyTauuid. MyTareHpl M UX BIUSHUE HAa OPraHU3MBbL
3aKOHOMEPHOCTH MYTALIMOHHOTO Tporiecca. 3aKOH TOMOJIOTMYECKHX PSIOB B
HacnencTBeHHoi namenunBoctu (H.W. BaBunos). BHesaepHas u3sMeHUMBOCTh

1 HaCJICACTBECHHOCTD

3.5

Kapuotun wyenoBeka. MexayHapoaHas MporpaMMa HCCIIEIOBAaHUS Te€HOMA
yenmoBeka. MeToapl  M3y4YeHHs] TEHETHKH YeJOBEKa: TEeHEAIOTHYeCKHH,
OJIM3HEIIOBEIH, IIUTOrCHETUYCCKHIA, MOMYJISIUOHHO-CTaTUCTUYECKU U,
MOJIEKYJIApHO-TeHeTHYeCKui.  COBpEMEHHOE  ONpeNeNeHUuE  TI'eHOTHIA:
MMOJJTHOTEHOMHOE CEKBEHUPOBAHHWE, TEHOTUIIMPOBAaHWE, B TOM YHCIIE C
nomompio [111P-anann3a. HacnencTBennbie 3a00a¢BaHms YeloBeKa. | eHHbIC U
XpOMOCOMHBIE ~ 0Oo0Jie3HM  4ejoBeka. bonesHu ¢ HacleICTBEHHOM
MPEAPACTIONIOAKEHHOCTBIO. 3HavyeHHe MEIUIIUHCKOMN TEHETUKHU B
MpEeNOTBpAIllEHU W JICYEHHHM TEeHETHYeCKuX 3a0o0JieBaHMH  4YeloBeKa.

CTBOIOBEIE KJIIETKU

3.6

JlomecTukanusi U ceNeKius. 3apoKICHUE CENEKIIMU U JOMECTUKAIIMHU. Y YCHHE
H.W. BaBuimoBa o IeHTpax NPOUCXOXKACHUS M MHOTO0Opa3usi KYJbTYpPHBIX
pactenuii. Ponb cenmekiiuu B CO34aHUM COPTOB PACTEHUH M TIOPOJ KUBOTHBIX.
Copt, mopona, ImTaMM. 3aKOH TOMOJIOTUYECKHUX PSIOB B HACICICTBEHHOM
m3menyrBocty H.M. BaBuioBa, ero 3HaueHue JyIsl CEICKIIMOHHON PaOOTHI.
Meroapl ceneKIMOHHONW paboThl. VMCKycCTBEHHBIH OTOOp: MAacCOBBIM U
WHIMBHUAYyIbHBIM. JTanmbl KOMOWHAIMOHHOW  cenekuuu. Vcmeitanue
MPOU3BOJIUTENEH MO MOTOMCTBY. OTOOp MO IE€HOTUIY C TMOMOIIBIO OICHKU
(eHoTHIIa TOTOMCTBA M OTOOP 1O TeHOTHITY ¢ IoMoIkio ananu3a JJHK.
HckyccTBeHHBIE  MyTareHe3  Kak  METOJ  CEJCKIMOHHOW  paboThI.
PaguanyioHHbIii ¥ XUMHYECKMH MyTareHe3 Kak MCTOYHMK MYyTalui y
KYJIbTYPHBIX OpM opranu3moB. M crosib30BaHre TEHOMHOTO peAaKTHPOBAHUS
u MeTonoB pekoMOuHaHTHBIX JIHK 11si mosydyeHus MCXOAHOTO MarepHualia
JUIS CENCKITUU.

[onmyuenue monwruionnoB. BHyTpuBHaoBas rubpuau3anus. binzkopoacTBeHHOE
CKpeluBaHue, uin nHOpuauHr. HepoacTBeHHOE CKpeliBaHKe, WM ayTOPHIIHT.
I'ereposuc u ero npuunHbl. Vcnons3oBanue rereposuca B cenekiuu. OTnanéHHas

rubpumzanys. [Ipeononenne Gecrioms MEXBHIOBBIX TMOpUIOB. JlocTKeHHs




CEJICKLIMY PACTEHUI U dKUBOTHBIX

3.7

OOBeKThl, HCHOJb3yeMble B OMOTEXHOJOTMM, — KJIETOYHbIE M TKAaHEBBIC
KYJIbTYPbl,  MHMKPOOPraHM3Mbl, = HMX  XapakTEpUCTUKA.  TpagunHOHHas
OMOTEXHOJIOTHSA: XJICOOTeUeHHEe, MOIyUYeHHE KHCIOMOJIOUHBIX MPOJYKTOB,
BHUHOJIeTHE. Mukpoouonormdeckuid cuHTe3. OOBEKTHI MHKPOOHOIOTHYECKIX
texHosorui.  IlpowsBojacTBo  Oenka, aMHUHOKHCIOT H  BUTAMHUHOB.
HckyccTBeHHOE  OIUIOAOTBOpPEHHME.  PEKOHCTpyKuus — AWLIEKIETOK U
KJIOHUPOBAHUE )KUBOTHBIX. METO/1 TPAHCILJIAHTALMH SIJIEP KIIETOK.

XpOMOCOMHAsE M TE€HHas WHXeHepus. VICKyCCTBEHHBI CHHTE3 TI€Ha U
KoHCcTpyupoBanue pekoMOuHanTHbIX JIHK. JlocTukeHus W mepCrieKTHUBBI
XpOMOCOMHOM UM TeHHOW WH)XEHepuu. MenuuuHckue OHOTEXHOJIOTHH.

HMcnonb3oBaHMe CTBOJIOBBIX KIETOK

CucreMa 1 MHOTOOOpa3ue OpraHmdeckoro Mupa

4.1

buonoruueckoe  pasHooOpaszue opranusmoB. CoBpeMeHHass cHucTeMa
opranuueckoro mupa. IlpunHimner kimaccupukanuum opraHuzMoB. OCHOBHbBIE
CUCTEMaTUYECKUE TPYIIIbl OPraHu3MOB.

Oco0eHHOCTH CTPOCHHUS U KUZHEACSITEIbHOCTH OJHOKJIETOUHBIX OPraHU3MOB.
bakTtepuun, apxeuw, OIHOKJIETOYHBIE TI'pUOBL, OJHOKJIETOUYHBIE BOJOPOCIH,
npyrue npotuctel. KomoHuanbHble opraHu3Mbl. JIBUKEHHE OJHOKIETOUHBIX
OpraHu3MoB:  aME€OOHMAHOE, KI'YTHMKOBO€, pPECHHYHOe.  3ammra y
OJIHOKJIETOYHBIX ~ OpPraHu3MoB.  Pa3mpa)kuMocTb Yy  OJHOKIETOYHBIX

OPraHnu3MoB. Takcucer

4.2

MHorokjaeToynble  pacTeHus. B3auMocBsi3p 4YacTeli  MHOTOKJIETOYHOTO
opranu3ma. TkaHu, oOpraHbl MU CHCTEMbl OpPraHOB MHOTOKJIETOYHOIO
oprauu3ma. Opranusm Kak eauHoe 1enoe. TkaHu pacTeHuid. Tumsl
pacTUTENBHBIX  TKaHEW: oOpa3oBaTenbHasi, MOKPOBHAsA, MPOBOJSAIIAs,
OCHOBHas, MexaHuueckas. OcoOeHHOCTH  CcTpoeHus, GYHKIUH U

PACIIOJIOKCHHA TKaHEH B opraHax paCTeHI/Iﬁ

4.3

BereratuBHple M reHepaTUBHbIE OpraHbl pacTeHud. DYHKIMU OpPraHOB M
cuctem opraHoB. Kapkac pacreHuil. /[BmkeHHE MHOTOKJIETOYHBIX PACTCHUM:
TPOIM3MBbI U HacTUU. [lornomenue Boapl, YIIIEKUCIOro ra3a 1 MUHEPAIbHBIX
BeleCTB pacTeHusMmu. [lpixanue pactenuil. Juddysus razoB uepes
IIOBEPXHOCTh KIJIETKU. TpaHCHOPTHBIE CHUCTEMBI pacTeHU. Belaenenue y
pacTeHuid. 3amuTa y MHOTOKIETOuHbIX pacteHuil. Kyrukyna. Cpencrsa
MAaCCUBHOM U XMMUUYECKOM 3aIuThl. OUTOHIIUIBI.

Pa3znpa)xuMoCTh M perynasuus y OpraHu3moB. PazapaxuMocCTh U peryisauus y




MHOTOKJICTOYHBIX paCTeHHfI. PoctoBrie BC€IICCTBA U UX 3HAYCHUC

4.5

MHOrOKJIETOYHbIE KUBOTHBIC. B3aMMOCBSA3b YacTeili MHOTOKIIETOYHOI'O
opranu3ma. TkaHHM, OpraHbl M CHCTEMbBl OPraHOB MHOTOKJIETOYHOTO
opranuzma. Opranu3m Kak eauHoe 1enoe. ['omeocrtas. TkaHu KUBOTHBIX U
YelloBeKa. THIBI JKMBOTHBIX TKaHEW: OSIHTEIHalbHAs, COCAWHUTCIbHAS,
MbIlIeyHas, HepBHass. OCOOCHHOCTH CTpOCHHsS, (DYHKIIMH M PACIHOJIOKCHUS

TKaHEH B opraHax >JXMBOTHBIX U YCJIOBCKa

4.6

Opranbl U CHCTEMBI OpPraHOB HUBOTHbIX. (DYHKIMHM OpPraHoB M CHUCTEM
opraHoB. Omopa Tena opranu3smoB. CKkeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOUYHBIX KUBOTHBIX. HapyxHblli 1 BHyTpeHHUI ckeneT. CTpoeHue u
THUIIBI COEIMHEHUSI KOCTEM.

JIBI>KEHUE MHOTOKJIETOYHBIX JKMBOTHBIX. [luTanme >xuBOTHBIX. IluTanue
MO3BOHOYHBIX JKMBOTHBIX. JlpIXaHWe JKMBOTHHIX. KOXXHOE JbIXaHHeE.
KabepHoe u nérouHoe ApIXaHUE.

JIpIxaHue MO3BOHOYHBIX >KHBOTHBIX. DBOJIOLMOHHOE YCIOKHEHUE CTPOCHUS
NErKUX TO3BOHOYHBIX JKMBOTHBIX. JlpIXaTelnbHas cucTeMa 4YelloBeKa.
MexaHu3M BEHTWISALMM JETKUX y NTUL M MIeKonurtaroumux. TpaHcnopT
BELIECTB y OPraHu3MoOB. TpaHCHOPT BeleCTB y JKUBOTHBIX. KpoBeHOCHas
cucremMa M €€ opraHbl. KpoBeHOCHas cuUCTeMa MO3BOHOYHBIX >KHBOTHBIX.
Kpyru  kpoBooOparieHus.  OBOJIIOLMOHHBIE  YCIOKHEHHS  CTPOEHUS
KPOBEHOCHOM CHCTEMBI II03BOHOYHBIX )KUBOTHBIX. BbIieneHne y opraHu3Mos.
Beinenenue y xuBoTHbIX. CoKpaTuTenbHble BakyoJu. OpraHbl BbIIEJIEHUS.
CBs3b IOJIOCTH Te€lNa C KPOBEHOCHOM W BBIAEIMTENBHON CHUCTEMaMHU.
Bbinenenne y MO3BOHOYHBIX JKMBOTHBIX. 3alllUTa Y MHOTOKJIETOYHBIX
AKHUBOTHBIX. [IOKpOBBI M HX ITPOU3BOIHBIE.

Pazgpaxumocts W peryasuus y  OpraHusmoB. Pasgpaxumocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcuchbl. Pa3gpaxumocTe W perymsiuus y
MHOTOKJIETOYHBIX PacTeHUH. PocTOBbIE BellecTBa M UX 3HAUCHHE.

HepBHas cuctema u pedieKkTopHas peryasiiuuss y MHOTOKJIETOYHBIX
KUBOTHBIX. HepBHas cucrema u e€ oTAenbl. DBOJIOIMOHHOE YCIIOKHEHUE
CTPOEHHUSI HEPBHOW CUCTEMBI Y KUBOTHBIX.

PazpaboTka anroputMoB M mporpamMm Uit 3(p(eKTUBHON (YHKIIMOHAIBHOM
aHHOTAllUM  TE€HOMOB, TPAHCKPUITOMOB, MPOTEOMOB,  METa0OJOMOB

MHUKPOOPIraHn3MOB, paCTCHHﬁ, JKHBOTHBIX U YCJIOBCKaA

OpraHI/ISM YCJIOBCKA U €TI0 31I0pOBLC

5.1

OpTaHLI U CHCTCMbI OpraHoB 4YCJIOBCKaA. OTI{CHBI TOJIOBHOTO MO3ra




MMO3BOHOYHBIX XUBOTHBIX. Peduiekc u pednexropnas myra. besycnoBrbie u
ycnoBHBIE pedrexcel. ['yMopanpHasi perynsiius W SHIOKPHHHAS CHCTEMa
KUBOTHBIX M uejoBeka. JKeie3bl 3HIOKPUHHOW CHCTEMbl M HUX TOPMOHBI.
[elictBue TOpPMOHOB. B3amMOCBSI3b HEPBHOM M SHIAOKPUHHOM CHCTEM.
l'unortanamo-runodusapHas cucrema. Pedrexc wu  peduiekTopHas myra.

besycnoBHbIE U yCIIOBHBIE pe(IeKChl

5.2

3ammTa opranu3zMa ot Oosie3nedl. IMmMyHHas cuctema denoBeka. KieTouHsrit
U TYMOpaJbHbIH HMMYHUTET. BpokaE€HHBIHN, TPHOOPETEHHBIN crienudruyecKuit
UMMyHHUTET. Teopus KJIOHaJIbHO-ceNeKTUBHOrO wuMMyHuTeTa (I1.Dpnux,
®.M.bepuer, C.Tonerasa). BocmanutenbHbie OTBETHl OpraHu3mMoB. Poib

BPOKJIEHHOTO IMMYHUTETA B Pa3BUTUN CUCTEMHBIX 3a00J€BaHUI
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KposenocHas cucrema u e€ opransl. Cep/le, KpOBEHOCHbIE COCY/bl U KPOBb.

Kpyru xpoBoobparmienus. Pabota cepana u e€ perymismus

54

Heixanue uyenoBeka. [uddysmss razoB yepe3 MOBEPXHOCTh  KIIETKHU.
JpixarenbHas cucTeMa 4esioBeka. JlpixatenbHas MNOBEPXHOCTh. Peryisius

IeIXaHus. [[prxaTenpbHbie 00BEMBI

5.5

[MumeBapurenbHas cucreMa yenoBeka. OTnaenbl MUIIEBAPUTENBHOTO TPaKTa.
[MumeBaputenbHble  JKele3bl. BHYTPUMOIOCTHOE U BHYTPHUKIETOYHOE

MUIIeBapeHne

5.6

IToxpoBel 1 ux mnpousBoaHble. Opranbl BbiAeneHHs. [louku. CrpoeHue u
¢dbyakuuoHupoBanue HedppoHa. DunpTparms, cekpenus W oOpaTHoOe
BCAChIBAaHUE KaK MEXaHM3Mbl pabOThl OpraHoB BblAeseHUsA. OOpazoBaHue

MOYH Yy 4YCJIOBCKaA

5.7

Z[BI/I}KGHI/IG YyeJIoBeKa: MblmeyHas cucreMa. CKeJleTHBIE MBIOINObBI X1 UX pa60Ta.

CTpoeHue U TUIIbI COSAMHEHUS KOCTEH

TeOpI/ISI ABOJIIOIMH. Pa3BuTre )XKM3HHU HA 3emie

6.1

OpomoroHHass Teopusa Y. JlapBuna. Ilpeanocbulkd  BO3HHUKHOBEHHS
napBuHu3Ma. JKu3Hb 1 HaydHas nesarenbHocTs Y. JlapBuHa.

JIBuKymiue cuiibl SBoJifolny BUAOB 10 Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTD
pPa3MHOXEHHsI OpPraHM3MOB, HACIEACTBEHHas H3MEHYHBOCTh, Oopnba 3a
CyIIIECTBOBaHHE, €CTECTBEHHBIN M HCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuntetndeckoir Tteopun HBomtounu (CTDI). HeltpanpHas
Teopus dBomtoruu. CoBpeMEHHasl HBOJIOLMOHHAs OuoNorus. 3HayeHHe
ABOJIIOIIMOHHOW TEOpHUH B (OPMUPOBAHWU €CTECTBEHHO-HAYUYHON KapTUHBI

MUpa

6.2

HOHyJBIL[I/IH KaK JJICMCHTAapHad CAWHHUILA 3BOJIIOLU. COBpeMeHHLIe MCTO/bI




OLICHKM T'€HETUYECKOI0 pa3HoOOpa3us U CTPYKTYpsl nomyisuuil. Mzmenenue
reHo(oHa TOMYJIALUN KaK 3JEeMEHTAapHOE 3BOJIOIMOHHOE SBIICHHE. 3aKOH
reHeruueckoro paBaoBecus Jlx. Xapau, B. BaiinOepra.

OneMenTapHble (PAKTOPHI (IBMXKYIIHME CHIIBI) SBOJIIOUMU. MyTallMOHHBIH
nporecc. KomOuHatuBHasi u3MeHUMBOCTH. [lpeiidp reHOB — ciywaifHble
HEHANpaBJICHHbIE HM3MEHEHHUS YacTOT ajuleled B NOmymsanusax. OQQext
ocHoBaTens.  Murpamuu.  M3omsauust  momynsiuii:  reorpaduueckas
(mpocTpaHcTBEHHAs), OHoJIorHuecKasi (pernpoyKTUBHAs).

EctectBennslii 0TOOp — HampaBistounii ¢aktop 3Bomroruu. Dopmsl
€CTECTBEHHOI0 O0TOOpa: JBMXKYIIMHM, CTaOWIM3UPYIOLINM, pa3pbIBalOLIUI
(mu3pyntuBHbIi). [TonoBoit oT6OD.

[IpucnocoOaeHHOCT,  OPraHU3MOB  KaK  pe3yJbTaT  MHMKPOABOJIOLHUU.
Bo3HukHOBeHHe mpucniocoOiaeHuid y  opraHu3MoB. Apomopdo3bl U
HIA0A Al TAlUH. [Tpumepst MPUCTIOCOOTIEHUM y OPraHU3MOB.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepunm u cTpykTypa. BumoobOpazoBanume Kak pe3yibTar
MUKpO3BOJIfoLMHU. M3omsanus — kitoueBoit gaxktop BuaoobpazoBanus. [lytu u
CroCcoObI BHJ1000pa30BaHMS: aJUTONIAaTPUIECKOE (reorpaduueckoe),
CUMITAaTPUYECKOE  (PKOJIOTHYECKOE), «MTHOBEHHOE»  (IOJIMIUIOUAN3AIINS,
ruOpuau3ans). JaurenbHOCTh SBOIIOLMOHHBIX IPOIECCOB.

Mexanusmsbl popMUpOBaHUS OHMOJOTHYECKOTO pa3HOOOpa3usl.

Poub 3BOIIIOLIMOHHON OMOJI0rUK B pa3paboTKe HAYUHBIX METOJOB COXPAaHEHUS
O6ropazHooOpazus. MUKpPOIBOIIOLUSA U KOIBOJIOLMS Mapa3sUTOB U UX XO35EB.
MexaHu3mbl (HOpPMUPOBaHMS YCTOMUMBOCTH K AHTUOMOTHKAM M CHOCOOBI

O0pBOBI C HE

6.3

Metonel  u3ydeHUss  MakpolBoitonuu. IlanmeoHTonormyeckue  MeETOJbI
u3ydeHus osBoirouuu. [lepexoanbie ¢GopMbl U (uIOreHEeTHUECKUE PSIbI
OpraHu3MOB.

buoreorpaduueckue metoapl uzydeHus sBomronuu. CpaBHeHue (Iopsl U
(ayHbl MaTepuKOB U OcTpoBOB. broreorpaduyeckue obnactu 3emnn. Bunsi-
SH/IEMUKH U PEJIUKTBHI.

DOMOpPHOJIOTHYECKHE U CPABHUTEIHLHO-MOPQOIOTHUECKUE METOAbI H3y4YeHHS
3BOJIOLMU. ['eHeTHYeCKne MEXaHU3Mbl 3BOJIOLMN OHTOTE€HE3a M MOSIBICHUS
SBOJIIOLIMOHHBIX HOBIIECTB. [ 'OMOJIOTMYHBIE M aHAJOTUYHBIE OpPraHbl.
PyaumenTtapHeie opransl W aTaBU3Mbl.  MOJIEKYISIPHO-T€HETUYECKUE,
OMOXMMHYECKHEe ¢ MaTeMaTHYeCKhe METOAbl HW3YYCHHUS  DBOJIOLHUU.

I'omonoruunsie I'CHBI. COBpCMCHHHC MCETOJBbI NOCTPOCHUA




(MIOTEHETHUYECKHX IEPEBHEB.
XpOMOCOMHBIe MyTalliu 1 3BOJIFOIIUA T'CHOMOB.
OO0mue 3akOHOMEpPHOCTH (MpaBuia) ABOIONKUKA. HeoOpaTUMOCTh IBOJIOIHH.

AnantuBHas paauauus. HepaBHOMEPHOCTh TEMIIOB 3BOJIIOLIUU

6.4

Hayunple rumotessl MNPOUCXOXKIEHMUSI JKU3HM Ha 3emse. AOHOreHes u
naHcnepmus.  JloHayuyHble — TNpEACTaBIEHUS O  3apOXKJICHUU  JKU3HU
(kpeaunoHu3M). l'unore3a MOCTOSHHOTO CAaMO3apOXKICHUSI JKU3HU U €€
onposepkeHue omnbitTamu  ®. Pemu, JI. Cnamnanuanu, JI.  Ilacrepa.
[IpoucxoxaeHue KuU3HU U acCTPOOUOJIOTHS.

OCHOBHEBIE STaInbl HEOPraHW4YECKOM SBOJIIOIUH. [lnanerapnas
(reonoruueckas) dBOJIONUS. XUMHYECKass SBOIONUSA. AOHOTEHHBINH CHUHTE3
OpraHMyeckux BeniecTB W3 Heopranmdeckux. OmbiT C. Mumepa u I'. FOpu.
OO6pazoBanue moiuMepoB U3 MoHOMepoB. KoamepBatHas rumorte3a A.U.
Omnapuna, rumoTe3a mepBuYHOrO OynboHa JIk. XosaeiHa, TeHETHYECKas
runore3a . Mémnepa. Pubosumsr (T. Yek) u runoreza «mupa PHK» V.
['un6epra. opmupoBanre MeMOpaH U BOZHUKHOBEHUE MPOTOKIIETKH.
Hcropnsa 3emim u MeTobl €€ n3ydeHus. Vckomaemble OpraHnyecKue OCTaTKH.
I'eoxponosnorust u e€ metoabl. OTHOCUTENTbHAS U a0COTIOTHASL T€OXPOHOJIOTHSL.
['eoxpoHosOrnyecKas mKaia: S0HbI, 3pbl, IEPUOIbI, STOXH.

Hauanbnabie »Tanbl opranudeckod sBosonuu. [losBiaeHue u  3BOJIIOLUS
MEpBBIX KIETOK. OBOMIONUS MeTabonu3smMa. BO3HHKHOBEHHE TEpBBIX
skocucteM. CoBpeMeHHble MUKpPOOHBIE OHMOIUIEHKM KaK aHajor MEepBBIX Ha
3emiie coobmiectB. CTpomMaToauThl. [IpoKapuoOTHI U 3yKapuOTHI.
[IpoucxoxaeHue 3ykapuoT (CUMOHOTEHE3). DBOJIOIMOHHOE MPOUCXOXKICHUE
BUpYycOB. [IponcxoxaeHre MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PyII MHOTOKJIETOYHBIX OPIaHU3MOB.

OcHOBHBIE STanbl 3BOJIONUHN BhICHIUX pacTeHuil. OcCHOBHbIE apoMOpdo3bl
pacrenuii. Beixon pacrenuii Ha cymy. [losiBaeHue CHOpOBBIX pacTEeHUU U
3aBoeBaHue MU cymHd. CemeHHble pacTeHus. [IpoucxokieHrne IBETKOBBIX
pacTeHu.

OcHOBHBIE 3Tambl 3BOJIONUH KUBOTHOTO Mupa. OCHOBHBIE apoMop]o3bI
KHUBOTHBIX. Benjackas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHHE
COBpPEMEHHBIX THUIOB. IlepBble XopaoBble KUBOTHbIE. JKU3HB B BOJE.
OBomolMs  MO3BOHOYHBIX. [lpoucxoxknaenne ampuOuil M penTUIMM.
[IpoucxoxxaeHne  MIIEKONUTArOIIMX W nOrul.  [lpuHmmn — kinrodeBoro

ap0M0p¢)03a. OcBoeHre OECITIO3BOHOYHBIMH U IMO3BOHOYHBIMH YKHBOTHBIMH

CYILIH.




Pa3Butne xu3HM Ha 3emiie MO 3paM M IEpUOJAaM: apXxeW, MpOTEpO30H,
najgeo3oi, Me3030HM, KaiiHOo30il. OOmas xapakTepucTHKa KiuMmMaTa u
reoJIOTHYeCKUX IpoueccoB. IlosiBieHne n pacuBeT XapakTEpHbIX OPraHU3MOB.
VrieoOpa3oBaHue: €ro yCIOBHS U BIMSHUE Ha Fa30BbIi COCTAB aTMOC(EPHI.

MaccoBble BBIMUPAHUS — 3KOJIOTMYECKHE KpU3HChI Iporuioro. Ilpuunnsl u
CIIEICTBUSL MAacCOBBIX BbIMUpaHUN. COBpPEMEHHBIN HKOJIOTMYECKUH KpPHU3HC,

€ro 0CoOOEHHOCTH

6.5

Paznenst u 3amaum antpomnosiornd. Metonapl aHTponojioruu. CTaHOBIIEHHE
MPEJCTaBICHU O MpPOUCXOXkKAeHUU denoBeka. CoOBpeMEHHbIE HaydHbIE
TEOpUHU.

CX0JCTBO uenoBeKa ¢ )KUBOTHBIMU. CHCTEMaTHUECKOE MOJI0KEHHUE YETIOBEKa.
CBuzerenbcTBa CXOJACTBA  4YEJIOBEKAa C€  JKUBOTHBIMHU:  CPAaBHHUTEJBHO-
MOpP(hOIOTHIECKHE, AMOPHUOJIOTUYECKHE, (bU3M0IIOT0-OMOXUMHYECKHE,
noBeneHdeckne. OTiMuns dYelnoBeKa OT JKUBOTHBIX. [IpsMoxokaeHue u
KOMIIJIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOi
CUTHAJIBHOW CHUCTEMBI.

JBuxymue cuibl ((akTopbl) aHTpOIOreHe3a: OMOJOrHYecKHe, COLMaIbHBIE.
CooTHoleHre OMOJOTMYECKUX U COLUAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaIUU AHTPOINOTeHE3a. ABCTPAJONMUTEKH — JABYHOTHE NPEIKU
moae. YemoBek ymenblid, TEpBbIE M3rOTOBICHUS Opyauil Tpyna. Yenosek
MPSMOXOISAIIANA W TIEPBBIA BBIXOJ JIOACH 3a mpenensl Adpuku. YemoBek
reiinensoeprekuii — o0l MpeoK HeaHepTaIbCKOTO YEJIOBEKa U YelloBeKa
pazymHoro. YenoBek HeaHIEPTaIbCKUI KaK BUJ JIIOJEH XOJIOAHOTO KIUMaTa.
UYenoBek pa3yMHBIH COBPEMEHHOIO THIIA, IEHUCOBCKHUI YEJIOBEK, OCBOCHUE
KOHTHMHEHTOB 3a Mpenenamu AQpuku.

DBOJIIOLUS COBPEMEHHOT0 4ejoBeKka. EcTecTBeHHBI OTOOP B MOMYISALHUAX
yenoBeka. MyTallMoHHbIH mporiecc W noiauMmopdusM. llomynsiuoHHbIE
BOJIHBI, Apei¢ reHoB, murpamus u <«3hdexT ocHoBarens» B MOMYNALUIX
COBPEMEHHOTO YeIOBEeKa.

Yenoseueckue pacel. Ilonstue o pace. bomnbiime pacel: eBporieouaHas
(eBpasmiickasi), aBCTpajo-HerpoujHas (PKBaTOpPHAIbHASA), MOHIOJIOWIHAS
(a3uaTcko-aMmepuKaHcKkas). Bpems u myTu pacceneHus: 4eloBeKa Mo IJIaHeTe.
EnuncTBO uyenoBeueckux pac. HayuHas HecOCTOSITENBHOCTh pacusma.
IIpucnoco6aeHHOCTh YeoBEKa K PAa3HbIM YCIOBMSM OKpYXAroIled Cpejbl.
Bnusinue reorpaduyeckoil cpenpl u apelia TeHOB Ha MOPGOJIOTHIO U

(1)I/I3I/IOJ'IOFI/IIO YCJIOBCKaAa

OKOCHUCTEMBI U npucymue UM 3aKOHOMEPHOCTHU




7.1

Pa3nens! u 3agaun sxostorun. CBsi3b 3KOJIOTUU C IPYTMMH HAYKaMHU.
Mertoapl sxonorud. IloneBble HaOmOAEHHA. DKCIEPUMEHTHI B IKOJIOTHH:
MPUPOIHbIE U J1abopaTopHbie. MoOJETHUpPOBAHUE B JKOJIOTHH. MOHHTOPHHT

OKPYKAOIIEH CPe/Ibl: TOKATBHBIN, pETHOHATBHBIN U TJI00ATbHBIH

7.2

Okonorndyeckne (HakTopbl M 3aKOHOMEPHOCTH MX AercTBUsA. Kiaccudukanms
HKOJIOTUYECKUX (PAKTOPOB: aOMOTHYECKHE, OMOTHYECKHE, AHTPOIIOTECHHBIC.
OOmre 3aKOHOMEPHOCTH JACUCTBHS JKoJorndeckux ¢axtopos. IIpasuio
munumyma (K. npenrens, 0. JIn6ux). TonepanTHOCTh. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPraHU3MBI.

Abuotnueckue Qaxrtopel. CBer kak skojorudeckuil akrop. [leiictBue
pa3HbIX Y4YacTKOB COJIHEYHOIO CIIEKTpa Ha OPraHu3Mbl. OKOJIOTMYECKHE
IPYNIbl PaCTEHU U KMBOTHBIX IO OTHOILIEHUIO K cBeTy. CUTHalIbHas poJib
ceera. PoTONEPHOAN3M.

Temneparypa kak »skojoruyeckuil Qaxtop. JlelictBue TemmepaTypsl Ha
opranu3msl. [IoMKHMIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE
U CTEHOTEPMHbIE OPraHU3MBbl.

Bnaxnocts kak skojoruueckuil ¢akrtop. IlpucmnocoGienuss pacTeHui K
noJyAepkKaHuto BoaHoro Oananca. Knaccudukarys pacreHuil 0 OTHOILEHHIO K
BoJie. [Ipucnoco6iaeHns )KUBOTHBIX K M3MEHEHHIO BOJJHOTO PEXHMMA.

Cpensl oOMTaHMS OpPraHW3MOB: BOJHAs, HAa3eMHO-BO3MYyILIHAas, MOYBEHHAs,
riyOMHHAs MOJANOYBEHHAs, BHYTpUOpPraHU3MeHHas. OU3NKO-XUMHUYECKUE
0ocoOeHHOCTH cpell oOuTaHus opraHusmoB. IlpucnocoOnenus opraHusmMoB K
KHU3HU B pa3sHbIX Cpeax.

buosornyeckue putmbl. Buemnue u BHyTpeHHME puTMBL. CyTOYHBIE U
roguunble  pUTMbL.  IIpucnocoOneHHOCT,  OpPraHu3MOB K  CE30HHBIM
W3MEHEHMSIM YCIIOBUH JKU3HU.

XKuznennoie ¢opmbl opranuzMoB. Ilonstue o Jku3HeHHOH (opme.
XKuznenuoie (GoOpMBI pacTeHHMIl: JAepeBbs, KyCTapHHMKH, KyCTapHUYKH,
MHOTOJIETHUE TpaBbl, OAHOJIETHHE TpaBbl. JKu3HEHHbIE (OPMBI JKUBOTHBIX:
TUAPOOUOHTHI, T€OOHOHTHI, a3pOOHOHTE.. OCOOEHHOCTH CTpoeHHsI U oOpasa
AKHU3HU.

buotnueckue paxktopsl. Buabl 6MOTHUECKUX B3aMMOJECHCTBUI: KOHKYPEHIIHS,
XUIIHUYECTBO, CcHMMOMO3 u ero ¢opmbel. [lapasutusM, Koomeparus,
MYTYyaJu3M, KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaxJIEOHUYECTBO).
Herpoduueckue B3aumopeiictBus (Tonuyeckue, popuueckue, pabpudeckue).
3HayeHne OMOTUYECKHX B3aMMOJICUCTBUI Ul CYIIECTBOBAHHS OPraHU3MOB B

cpeae oOuTaHuUs. HpI/IHI_II/IH KOHKYPCHTHOT'O UCKIIIOYCHUA




7.3

DKOJIOTHYECKHE XapaKTePUCTUKHU MOMYJISLIUH. [onynsiuus KakK
Ouosnorudeckas cuctemMa. Pollb  HEOJHOPOIHOCTH Cpenbl, (PU3MIECKHX
OappepoB U ocoOeHHOCTEeH  Owonorun BHIOB B  (popMUpOBaHHH
MPOCTPAHCTBEHHOM  CTPYKTYypbl  momynsnuii. OCHOBHBIE — IOKa3aTeln
MOMYJISALMK: YUCICHHOCTh, IJIOTHOCTh, BO3pacTHAas MU T0JIOBas CTPYKTYpa,
POXKAAEMOCTD, IPUPOCT, TEMIT POCTA, CMEPTHOCTD, MUTPALIHSL.

DKoJioruueckasi CTpykrypa mnonyisuud. OIeHKa YUCJICHHOCTU MOMYJISINHN.
JlunaMuKka OMYJISIITUY U €€ peryssnus. BHoTHYecKuit moTeHITMAN MOMYJISIIUH.
MogenupoBanue AUHAMUKA TOmyasiiuu. KpuBble pocTa UYHUCIEHHOCTH
nonyssiiun. KpuBble BBKUBaHUS. Perynsius 4ucaeHHOCTH TOMYIISIUN: poiTh
(akTOpOB, 3aBHUCAIMMX M HE 3aBUCSAIIUX OT IUIOTHOCTH. OKOJOTUYECKUE
cTpareruu BUJOB (r- 1 K-cTparerun).

[Tonsatue o0 3KoyorMYecKoil Huiie Buma. MecrooOutanue. MHOromepHas
MoJenb 3kosorndeckol Humm J[x.M. Xarunacona. Pasmepsl skonornyeckon
Humy. [loTeHnuanpHas 1 peanTn3oBaHHAs HUIIIH.

Bun kak cucrema momynsmuii. Apeanbl BUIOB. BUIb W WX JKHU3HEHHBIE
CTparerud. 3aKOHOMEPHOCTH TIOBEJACHHS W  MWUTpAIlii  JKUBOTHBIX.

Bbuonornyeckue nHBa3uN YYyXCPOOAHBIX BUI0B

7.4

CoobOmectBa opranuzMoB. buoneno3 u ero crpykrypa. CBsizu MexIy
opraHu3MamMu B OHOIICHO3e. DJKOCHCTeMa Kak OTKphITas cucrema (A.J[xk.
Tencnu). OyHKIMOHATBHBIE OJIOKM OPraHU3MOB B 3KOCHCTEME: TMPOAYLICHTHI,
KOHCYMEHTBI, peayueHThl. Tpoduueckue ypoBHU. Tpoduueckre ey U CeTH.
Abuotuueckue 6;10ku skocucteM. [louBsl 1 mibl B skocucremax. Kpyrosopor
BEIECTB U MOTOK HEPTUU B IKOCHCTEME.

OcHoBHBIE  TOKa3aTelu  DJKOCHUCTEMBL.  buomacca W MpOAYKIMS.
DKOJIOTHYECKHE MUPAMUbI UUCell, OMOMACChl U SHEPTHH.

HanpaBnenHble 3akOHOMEPHBIE CMEHBI COOOIIECTB — CyKlieccuu. [lepBuuHbie u
BTOPUYHBIE CYKIECCHM WU WX HPUYMHBL. AHTPOMNOTeHHBIE BO3JICHCTBUS Ha
cykueccuu. KnmmakcHoe cooOmiectBo. buopasHooOpasue U MoiHOTa
KpyroBOpOTa BEIIECTB — OCHOBA YCTONYHMBOCTH COOOIIECTB.

[Ipupoanbie ’KOCHCTEMBbI. AHTPOMOT€HHBIE 3KOCHUCTEMBI. ATPOIKOCHCTEMA.
Arpoueno3. Pa3nuuus  MeXIy ~ aHTPONOT€HHBIMM WM MPUPOJHBIMHU
3KOCHUCTEMAMH.

Ypboakocuctembl. OcHOBHBIE KOMIOHEHTHI ypOoskocuctem. [opoackas
¢dbnopa u dayna. CuHaHTpomu3alus TOPOJCKON (ayHbl. buomorndeckoe u
X035iCTBEHHOE 3HA4YEHHE arpo3KoCUCTEM u ypOO3KOCUCTEM.

3aKOHOMepHOCTI/I (I)OpMHpOBaHI/I}I OCHOBHBIX B3aMMOJCHCTBUI OpraHHu3MOB B




JKOCHUCTEMAX.
[lepenoc sHepruMm W BEHIECTB MEKIY CMEXHBIMU  OKOCHCTEMaMH.
YCTOMYMBOCTG OpPraHu3MOB, TIONYJALMHA W 3KOCUCTEM B  YCIOBHUAX

€CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3JAEHCTBUI

7.5

buochepa — oOmermanerapHass o0oJjiouka 3emiid, T CYIIECTBYET WIIN
cymecTBoBasia ku3Hb. Yuenue B.M. Bepnancxoro o Oumocdepe. Ob6mactu
o6uocdeps u e€ cocras. JKuBoe BemecTBo OHOChEphI U ero (PYHKIIHH.
3aKoHOMEpHOCTH cylecTBoBaHUS Onochepsl. OcobeHHOCTH OHOchepbl Kak
ro0anbHOM  JKOCHCTeMBL. JluHamMuueckoe paBHOBecue B Oumocdepe.
KpyroBopoTsl BemiecTB M OHOTEOXMMHYECKHE LHKIBI (yriiepoja, a3ora).
PurmuuHOCTS siBNeHMI B Onochepe.

3onanbHOCTh Ouocheprl. Ilonstue o Omome. OCHOBHBIE OHOMBI CYIIIH:
TyHJpa, XBOWHBIC Jieca, CMEIIAaHHBIE W IITUPOKOJIMUCTBEHHBIC Jieca, CTEIIH,
CaBaHHbBI, IIyCTBIHW, TPONHMYECKHE  Jieca, BBICOKOTOphs.  Kimmmar,
PacCTUTENBHBIN U )KUBOTHBIM MUP OMOMOB CYIIIH.

CtpykTypa ¥ (QyHKIHUS KUBBIX CHCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIHAIA

o6uochepHbIX QyHKUINN

7.6

DKOJIOTUYECKHE KpU3UCBI M HX NpUYMHBL. Bo3nelicTBHe denoBeka Ha
ouocdepy. 3arps3HeHUE BO3AYIMIHON cpeabl. OXpaHa Bo3ayxa. 3arps3HEHHE
BOJHOUW cpenpl. OxpaHa BOAHBIX pecypcoB. Pazpymenne mnouBbl. OxpaHa
MMOYBEHHBIX pecypcoB. M3MeHeHune kiumara.

AHTpOIIOr€HHOE BO3JEHCTBUE HA PACTUTEIbHBIA M KUBOTHBIA MHp. OxpaHa
PaCTUTENBHOTO U KUBOTHOTO MHUpa. OCHOBHBIE MPUHIUIIBI OXPAHbI PUPOIBL.
Kpacubie xnHuru. Ocobo oxpansieMble npupoanbie Tepputopun (OOIIT).
Boranuueckue capl U 300JI0THYECKHE TAPKU.

OcCHOBHbBIE TPUHIUIIBI YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA M IMPHUPOIDI.
PanonanbHOe MPUPOAONONIB30BAHME M COXpPAHEHHE OMOJOTMYECKOTro

paszHooOpasus 3eMiau
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