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MMOACHUTEJIBHAS 3AITMCKA

[Iporpamma mo yueGHOMY mpeametry «buonorus» (nmamee - Ouosorus) Ha
ypOBHE cpeaHero obmiero oOpazoBaHusi pa3zpaboraHa Ha ocHoBe DeaepalibHOTO
3akoHa oT 29.12.2012 Ne 273-@3 «O06 obpazoBanuu B Poccuiickoit denepanuny,
OI'OC COO, Kounenmuu mnpenojaBaHusi ydeOHoro mpeamera «buonorus» u
OCHOBHBIX TOJIOKEHUM (enepaabHoil paboueid mporpaMMbl BOCIIUTAHMUS.

Cornacao mnonoxenussMm ®I'OC COO npoduibHble y4eOHBIE MPEAMETHI,
U3ydyaemble Ha YIIIyOJIEHHOM YpOBHE, SBISIIOTCA crocoboM muddepeHunanuu
oOy4eHHs] Ha ypOBHE CpelHEero oOuiero o0pa3oBaHUs U TMPHU3BAHBI OOECIEUHTDH
MPEEMCTBEHHOCTh MEXKJIY OCHOBHBIM OOIIMM, CpPEIHUM OOIIMM, CpPEIHHM
npodeccHoHaTbHBIM U BBICIIMM 00pazoBaHueM. B To ke BpeMs KaKIblid U3 ITUX
y4eOHBIX TMPEAMETOB JIOJKEH ObITh OPUEHTUPOBAH Ha MPUOPUTETHOE PpELICHHE
0o0pa3oBaTeNbHbIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX 3aJlay, CBS3aHHBIX C
npodopueHTanueil 00yJarommxcss ¥ CTUMYJTUPOBAHNEM HHTEpEca K KOHKPETHOMU
00JIacCTM HAYYHOT'O 3HAHUS, CBSI3AHHOTO C OHWOJIOTHEH, MEIUIMHOW, HKOJOTHUEH,
MICUXOJIOTHEH, CIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma 1o yueOHOMY mnpenmery «buonorus» naér mpeacTaBiIeHHE O
Hend W 3aJadax M3ydeHus ydeOHoro mpenmera «buomorus» Ha yriyoaéHHOM
YPOBHE, OIpeNeseT 00s3aTeabHoe (MHBAPUAHTHOE) MPEAMETHOE COJEPKAaHUE, €T0
CTPYKTYpUPOBAaHHE IO pa3dejaM U TeMaM, paclpeiesieHue Mo Kiaccam,
PEKOMEHIyeT TMOCIEeI0BATEIbHOCTh HM3yUeHHUs yu4eOHOro marepuana ¢ y4eToMm
MEXMPEIMETHBIX M BHYTPHIPEAMETHBIX CBsI3€H, JIOTMKH Y4YeOHOro mpoliecca,
BO3pPAaCTHBIX OCOOEHHOCTEW oOyuwatomuxcsi. B mporpamme mo Ouoioruu
peaii30BaH MPUHLUI TMPEEMCTBEHHOCTH C HM3yye€HUEM OHOJIOTUM Ha YpPOBHE
OCHOBHOTO  oOmmiero ooOpa3oBaHusi, Ojarojaps 4emMy IPOCMAaTpUBAETCS
HAIPaBIIEHHOCTh HAa  TOCTEAyIOlee  pPa3BUTHE  OMOJOTHMYECKHX  3HAHHM,
OPUEHTHPOBAHHBIX Ha (POPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS,
HKOJIOTMYECKOTO MBILUICHUS, MPEACTAaBICHU O 310poBOM o0pa3e >XKM3HHM, Ha
BOCIHMTAaHUE OEpeKHOTO OTHOUICHMsI K OKpyXKawolled npupogHoi cpene. B
nporpaMMe 1o OHMOJIOTHH TakKe TMOKa3aHbl BO3MOXKHOCTH Y4eOHOTO TpeaMeTa
«buonorusi» B peanmzanuu Tpeboanuit DI'OC COO K mMIaHUPYEMbIM
JUYHOCTHBIM, METAIlPEAMETHBIM M TIPEAMETHBIM pe3yjbTaTaM OOydYeHHUS U B
(GopMUPOBaHNN OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIBHON  JESITEIHLHOCTU
oOydaromuxcsi M0 OCBOCHHUIO COJEpKaHUS OWOJIOrMYEcCKOro OO0pa3oBaHUSA Ha
YpOBHE cpesiHero o01ero 0opa3oBaHusl.

YueOusiii mpeamet «buonorus» Ha ypoBHE CpeIHEro oomero oopa3oBaHuUs
3aBepiiaer OMoJIOrMYecKoe o00pa3oBaHME B IIKOJE MW OPUEHTHUPOBAH Ha
pacuMpeHye U yriiyOjaeHue 3HaHUW O0OYyYarolMXcsl O KUBOW MPHUPOJE, OCHOBAX



MOJIEKYJIIDHOM M KJIETOYHOW OMOJIOTHH, SMOPHOJOTUM U OHOJOTUU PpPa3BUTHS,
IE€HETHKH, CEIEKINN, OMOTEXHOJIOTHH, SBOTIOLIUOHHOIO YYEHUS U DKOJIOTUH.

N3yuyenue yueOHOro mnpeamera «buonorus» Ha yriayOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOJrOTOBKY OOYYaIOMIMXCS K MOCIEIYIOUIEMY MOJIYYEHUIO
Ouonormueckoro  oOpa3oBaHHMsi B  By3aXx M OpraHU3alUsiX  CPEAHETrO
npodeccuonanbHOro 0opazoBanusi. OCHOBY €ro COJEpP)KaHUS COCTABIISIET CUCTEMA
OMOJOTHMYECKUX  3HAHWM, TMOJMYYCHHBIX TPU HM3YyYEHUH  OOYYaArOIIMMHCS
COOTBETCTBYIOIIUX CUCTEMATHUYECKUX Pa3/leJIOB OMOJIOTMH HAa YPOBHE OCHOBHOI'O
obmero o6pazoBanus, B 10—11 kmaccax 3T 3HaHUS MOJyYarOT pa3BUTHE. Tak,
pacmIMpeHbl U yriayOJeHbl OHOJOTMYECKHE 3HAHUS O PACTEHHSX, >KHUBOTHBIX,
rpubax, OaxkTepusax, OpraHu3Me dYeloBeKa, OOLIMX 3aKOHOMEPHOCTSIX JKU3HHU,
JIOTIOJIHUTENIBHO BKIIFOUEHBI OMOJIOTMYECKUE CBEACHUS PUKIIAJHOTO U TIOUCKOBOTO
XapaKkTepa, KOTOPbIE MOXXKHO HCIIOJIb30BaTh KaK OPUEHTHPBI IS ITOCIEMYIOLIErO
BbIOOpa mpodeccun. Bo3aMokHa Taxkke HHTErpanus OHUOJIOIMYECKHUX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSMH, IMOJTYYEHHBIMH OOYYarOUUMUCA NPU H3yYECHHH
($u3UKU, XUMHH, Treorpaduu 1 MaTEMATUKH.

CtpykTypa mporpammbl 1o ydeOHoMmy mpeametry "buonorus" oTpaxkaer
CUCTEMHO-YPOBHEBBI U 3BOJIIOLUMOHHBIA TMOAXOAbl K H3YYEHHIO OHOJIOTHH.
CoryiacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE ISl KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHu3aliu, 3BOJIIOLMN OPTaHUYECKOTO MHUpa Ha 3eMile,
COXpaHEHUs1 OHMOJIOTMYECKOro pa3HooOpa3ust IuiaHeTsl. Tak, B 10 kiacce
M3Y4YalOTCSd OCHOBBI MOJICKYJISIPHOW M KJIETOYHOW OMOJIOTUH, SMOPHOJIOTUU H
OMOJIOTHM Pa3BUTHS, TEHETUKU U CEJIEKLIHUH, OMOTEXHOJIOTUH M CHUHTETUYECKOU
OMOJIOTHH, aKTYaJIM3UPYIOTCS 3HAHHMS OOydJarommxcs 1o OOTaHHWKE, 300JI0THH,
aHaToMuu, Qusnonoruu uenoBeka. B 11 kmacce u3ydaroTCs HBOIOIMOHHOE
y4eHHUe, OCHOBBI DKOJIOTHUHU U yueHue o ouocdepe.

VYuebuniii mnpeamer «buosnorus» mpu3zBaH  00€CIEUUTH  OCBOCHHUE
oOyJaronMMucss OMOJOTMYECKUX TEOPUN M 3aKOHOB, MIEH, MPUHIUMIIOB U MPABUII,
JISKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTOO0Opa3sMM M OCOOEHHOCTSAX KIETKH, OpraHu3Ma, MOIYJISLHUH,
OMOIIEHO3a, SKOCHCTEMBI, O BBLIAIOMIMXCS HAYYHBIX JOCTUKEHHSIX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, TPUKIAAHBIX aCleKTaX OMOJOTMYECKUX 3HAHUMU. J[7s
pa3BUTHS U TOJJIEP)KaHUS HMHTEepeca OOydaromuxcsd K OHOJIOTMH Hapsay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUECKOTO MaTepHalia B COACpNKaHUHU MPOTpamMMbl
Mo OMOJIOTHH TPETYCMOTPEHO 3HAKOMCTBO C MCTOpPUEH CTAaHOBJIEHUS U Pa3BUTHUSA
TOM WM HMHOW 00acTh OWOJIOTMM, BKJIAJOM OTEYECTBEHHBIX M 3apyOeixHBIX
YUEHBIX B PELICHUE BAXKHEHUIIMX OMOJIOTMYECKUX U SKOJIOTUYECKUX MPOOIIEM.

Lenps u3yuenus yueOHoro npeamera «buonorus» Ha yriyOnEHHOM ypOBHE —
OBJIAJICHHE  OOYyYaroIIMMHCS 3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHAIBHOM



OpraHu3allid >KUBBIX CHUCTEM pa3HOrO paHra ¢ NOPUOOpPETeHHE YMEHH
MCIIOJIb30BaTh TH 3HaHUA B (JOPMUPOBAHMM MHTEpECA K OMPECNEHHON o0nacTu
npoecCHOHANBbHON AESITeNbHOCTH, CBSI3aHHOM ¢ OWONOTHEW, WM K BBIOOPY
y4eOHOT0 3aBeACHUS ISl IPOIOJKEHHS] OMOJIOTUYECKOTO 00pa30BaHuUS.

JlocTikeHne 1enuM u3ydeHuss ydeOHoro nmpeamera «buonorus» Ha
yrayOaEéHHOM YpOBHE 00€CIeunBaeTCs PEIICHUEM CIIETYIONINX 3a/1au:

OCBOCHHE OOYYaIONUMHUCS CHUCTEMBI OMOJIOTMUECKUX 3HAHWKI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIICHIIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX U
MpaBUjIax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MUPa; O
CTPOSHHUU, MHOTOOOpa3WM W OCOOCHHOCTSAX OWOJOTHYECKHX CHUCTEM (KIIETKa,
OpraHu3M, MOMYJIALNs, BUJ, OMOreo1eHo3, Ouocdepa); 0 BbIIAIOIMIMXCA OTKPBITHIX
Y COBPEMEHHBIX UCCIIEI0BAHUSAX B OMOJIOTUY;

O3HAaKOMJIEHHE OO0YyYaroUuMxcs ¢ METOAAMM IO3HAHUS JKUBOM NPUPOIbL:
UCCIIEIOBATEIbCKUMUA ~ METOJAaMH  OMOJIOTUYECKUMX HayK (MOJIEKYJSIpHOM U
KJIETOYHOW OHWOJOTHHM, SMOpPUOJIIOTMM U OWUOJNOTMM Pa3BUTHUS, T€HETUKH U
CeJIeKUMU, OWOTEXHOJOTMM M CHUHTETUYECKOM OWOJOrMM, MaJeOHTOJIOTHUH,
9KOJIOTMH);  METOJAaMH  CAMOCTOSITEIBHOTO  MPOBEACHUS  OMOJIOIMYECKUX
UCCIIEIOBaHUA B Jlabopatopuu W B mpupoae (HaOIOAEHHE, H3MEpEHHUE,
HKCIIEPUMEHT, MOJIEJIMPOBAHUE);

OBJIAJICHHE OOYyYalOIMMHUCA YMEHUSIMU: CaMOCTOSITENIbHO  HAXOJUTh,
aHAJIM3UPOBATh M HCIIOJIB30BaTh OHMOJOTMYECKYI0 HH(OPMAIUIO; MOJIb30BATHCA
OMOJIOTUYECKOM TEPMHUHOJIOTMEH M CHUMBOJMKOW; YCTaHABIMBATh CBSI3b MEXIY
pa3BUTHEM OHOJIOTUM U  COLMAIbHO-DKOHOMHYECKMMH M 3KOJOTUYECKUMHU
npobjieMaMy YeJIOBEYECTBA; OLIEHMBATh IMOCJEACTBUSA CBOEH JESATENBHOCTH IO
OTHOIIICHUIO K OKpY’Karolled NpUpOIHON cpene, COOCTBEHHOMY 3JI0POBBIO U
3I0POBBIO  OKpYXKAlOIUX  JItOJIeM; OOOCHOBBIBAaTH U COOJIONATh  MEPHI
npoduiakTUKM WHGEKITMOHHBIX 3a00JeBaHUl, TIpaBUiIa MOBEJACHUS B TIPUPOJAC U
obecrieueHrs 0€30MaCHOCTH COOCTBEHHOU KM3HEAESITEIbHOCTH B UPE3BBIYAWHBIX
CUTyallUsX MPUPOJHOTO M TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIE HAYUYHbIE OTKPBITHSA B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y OOYy4arOUIUXCSI MHTEIJIEKTYalIbHBIX U TBOPYECKUX CIOCOOHOCTEM
B IMpollecCeé 3HAKOMCTBAa C BBLAAIOUIMMUCSH OTKPBITUSIMU M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHWOJIOTMH, pEIIaeMbIMU €10 MpoOieMamMHu, METOAOJOTuen
OHMOJIOTYECKOr0o UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTATIbHBIX
MCCJIEIOBAaHUM, peleHus: OMOJIOrMUECKUX 3a7a4, MOJACIUPOBAHUS OMOIOTUYECKUX
00BEKTOB U MPOILIECCOB;

BOCIIUTaHHUE y OOYYAIOIIMUXCS [IEHHOCTHOIO OTHOIICHUS K KUBOU MPHUPOJE B
LIEJIOM U K OTJEJIbHBIM €€ 00beKTaM U SIBJICHUSIM; (OPMUPOBAHUE 3KOJIOTHUECKOH,



F€HETUYECKOM TpaMOTHOCTH, OOIIEH KyJIbTYypbl TMOBEIEHUS B MPUPOJIE;
WHTETPAIH €CTeCTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHre  OO0ydYaloIMMHCS  KOMIETEHTHOCTH B pallMOHAJIBLHOM
IPUPOAOIIONB30BaHUN (COOIO/ICHNE TPABWJI TOBEJIEHUS B MPHUPOJIE, OXPaHbI
BUJIOB, SKOCUCTEM, OMOC]ephl), COXpAaHEHUU COOCTBEHHOTO 3/J10POBbS U 3/I0POBbS
OKpyXamomux Joned (coOmomenuss wMep npoduimakTuku — 3a00JIeBaHUH,
obOecrieueHrne OE30MACHOCTH JKU3HEACSITCIILHOCTH B UPE3BBIYAMHBIX CHTYAITHASIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUM U YMEHUHN B MMOBCEHEBHOM KU3HU;

CO3/IaHH€  YCIOBHM 11  OCO3HAHHOIO  BbIOOpa  0OydYarOIIKUMUCA
VHIUBUTYAJIbBHOMN oOpa3oBaTenbHOI TPACKTOPUH, CIIOCOOCTBYIOIIEH
HOCIEAYIOUIEMY TNPOPECCHOHAIBHOMY CaMOONPEICIEHNUI0, B COOTBETCTBUM C
UHIVUBUyaJIbHBIMU UHTEPECAMH U MOTPEOHOCTSIMU PETHOHA.

OO61iee yncIo 4acoB, OTBEACHHBIX HA M3yYEHUE OMOJOTUU Ha yTiyOJIEHHOM
YpOBHE cpeaHero o0riero oopa3zoBanus, coctaBisaeT 204 gaca: B 10 ximacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 gaca (3 gaca B HEJIETIO).

Ot60p opraHu3aIMOHHBIX (OPM, METOJOB U CPEACTB OOY4YEHUS OMOJIOTHH
OCYIIECTBJISIETCS ¢ YYETOM CHenu@UKU €ro COJEp KaHHUs W HalpaBJIEHHOCTH Ha
POJOJDKEHHE OHOJOTHYECKOro 00pa3oBaHMs B OpraHU3alUsX  CPEIHETO
po¢dheCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUs.

OO0s13aTeNbHBIM yCIIOBUEM NPU 00yYEHUN OMOJIOTHH Ha YIIyOJIEHHOM YPOBHE
SIBJISICTCSI TIPOBENICHHUE JTA0OOPATOPHBIX M MpPAKTHYECKUX paboT. Takxke ydactue
0oOy4Jaronuxcsi B BBIMOJHEHUU TMPOEKTHBIX M Yy4eOHO-HCCIEA0BATEIbCKUX PadoT,
TEMaTHKa KOTOPBIX OMPENEISeTCS y4UTeJIeM Ha OCHOBE  HMEIOIIMXCSA
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBHH.



COIEPKAHUE OBYYEHUA
10 KITACC

ConepxaHue mporpaMMbl, BBIACIEHHOE KYPCUBOM, HE BXOIUT B TPOBEPKY
rocyjapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. Buosiorusi Kak Hayka

CoBpeMeHHas OuoJIOrusi — KOMIUIEKCHas Hayka. Kparkas uctopus pa3BuTHus
Ouonoruu.  buonormyeckue HayKd M H3ydYaeMble UMH  IPOOJIEMBI.
OyHIaMEHTAIbHBIE, NPUKIAJAHBIE W TOUCKOBBIC HAYYHBIC WCCICAOBAHUS B
ouonoruu.

3HaueHue OMOJOTUU B (POPMUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl Mupa. IIpodeccun, cBsazanHbie ¢ Ouosoruei. 3HadyeHUE OUOJIOTHH B
IIPAKTUYECKON JEATEIIbHOCTA 4YEJOBEKA: MEAULHMHE, CEJIbCKOM XO3SMCTBE,
MPOMBIIIJICHHOCTH, OXPAHE MTPUPOBI.

JemMmoHCTpanuu

[ToptpeTsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [dapBus,
VY. I'apseii, I'. Mennens, B. 1. Bepuaackuii, 1. I1. [1aBnos, U. 1. Meunuxkos, H.
N. BaBunos, H. B. Tumodees-PecoBckutii, . Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuupl 1 cxembl: «CBsI3b OMOJIOTMM C JIPYrUMU Haykammu», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. J)KuBble CHCTEMBI H UX H3yYeHHUE

XKuBble cucTeMBbl Kak HOpeaMer u3ydeHus Ouonoruu. CBOICTBa >KHBBIX
CUCTEM: €IMHCTBO XUMHYECKOIO COCTaBa, JUCKPETHOCTh M ILEIOCTHOCT,
CIO0XHOCTh W YIOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTaHU3alus,
CaMOBOCIIPOM3BEEHUE, PA3IPAKUMOCTh, U3MEHUNBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alydd KUBBIX CHUCTEM: MOJICKYJSIPHBIM, KIIETOYHBIMH,
TKAHEBBIN, OpraHU3MEHHBIM, MOMYJISIIUOHHO-BUIOBOM, AKOCHUCTEMHBIM
(buoreonenotnueckuit), OmocdepHbiit. Ilporecchl, MPOUCXOAAIINE B KUBBIX
cucremax. OCHOBHBbIE MNpU3HAKK KUBOro. JKu3Hb Kak (opMma CyIIECTBOBaHUS
Marepuu. Hayku, n3ydaromme )uBble CUCTEMBI HA PA3HBIX YPOBHIX OPTraHU3ALUU.

Nzyuenne xuBbIx cucteM. Metoasl Ouonoruueckoit Hayku. HaGmronenue,
W3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATH3alMsl, MeTaaHIN3. [loHsATHE O 3aBUCUMOU U
HE3aBUCUMOM TmepemMeHHoW. [lmanupoBanne »skcnepumenTta. IloctaHoBka wu
npoBepka rumnote3. Hynesast runore3a. [loHsitue BHIOOPKM U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonormdyeckux JaHHbIX. OnEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3yinbTaToB. [IpuumHBI HCKaX€HUA pe3ynbTaTOB JKcnepuMeHTa. [loHsTue
CTaTUCTUYECKOTO TECTA.

JdemoHCcTpanuu



Tabmuupbr u cxembl: «OCHOBHbIE MpPHU3HAKU >KU3HW», «buosnornueckue
cucteMbl», «CBOHCTBa KHUBOM MaTepun», «YPOBHU OpraHU3alUHU KUBOU
npuponb», «CTpoeHHE KXUBOTHOW KIIETKW», «TKaHU >KUBOTHBIX», «CHUCTEMBI
OpraHOB 4YeEJIOBEUECKOro opranusma», «bumoreomenos», «buocdepa», «Metombl
U3YUYEHHUSI )KUBOU TIPUPOIBD».

O6opynoBanue:  jmabopaTopHoe  oOOpyAOBaHME i IPOBEACHHUS
HAOJI0ICHUM, U3MEPEHH, SKCTIEPUMEHTOB.

IIpakTnueckass padora «lcnonp3oBaHWE PAa3IMYHBIX METOJIOB IIPHU
U3YUYEHUH KUBBIX CUCTEM.

Tema 3. buosiorusi KieTKku

Knerka — cTpykTypHO-(QYHKIIMOHANbHAS €auHUIA >KuBoro. Vcropus
oTKpbITUA KiIeTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [1IBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBIE MOJIOKEHUS COBPEMEHHOW KJIETOUYHOU
TEOPHH.

Metoasl  MOJIEKYISIPHOM W KJIETOYHOM  OWOJOTHMU:  MHUKPOCKOMMS,
xpoMarorpadusi, IMekTpodopes, METol MEUYEHBIX aToMOB, au(depeHITnaIbLHOe
HEeHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yueHue ¢hukcuposanmvix
K1emokK. DIEKTpOHHAass MUKpocKonus. Kougokanvnasa mukpockonus. Bumanvhoe
(npusicuznenHoe) uzyueHue Kiemox.

JemMmoHCTpanuu

[Toptpetsl: P. I'yk, A. JleBenryk, T. [lIBann, M. llneiinen, P. Bupxos, K. M.
bap.

Tabmuibl u cxembl: «CBETOBOM MUKPOCKOI, «DIEKTPOHHBI MUKPOCKOID,
«Mcropus pa3BUTUS METOJI0B MUKPOCKOITAW.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKPOIpENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

IIpakTuyeckass padora «/3yueHue METOMOB KIETOYHOW OHOJOTUHU
(xpomartorpadus, osnexkrpodopes, auddepeHmanbHoe IeHTPUDYTUpPOBaHUE,
[TLIP)».

Tema 4. Xumnueckasi OpraHu3anms KIeTKU

XUMHYECKHN COCTAaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIIEMEHTHI.
Bonma m e€ posib kKak pacTBOpHUTENs, pPeareHTa, y4acTUe B CTPYKTYPUPOBAaHHUH
KJIETKH, TEIUIOperysnui. MuHepallbHbIe BEIIECTBA KJIETKH, WX OUOJOTrHYecKas
poib. POsib KATHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckre BeIIeCTBA KIETKA. buonormueckue mnoauMepsl. benku.
AMMWHOKHUCIIOTHBIN cocTaB 0ekoB. CTPYKTypbl O€JIKOBOM MojeKky:bl. [lepBuunas
CTPYKTypa Oenka, MNenTuaHas CBS3b. BTopuuHas, TpeTUYHas, 4YEeTBEPTUUHAs
cTpykTypel. [enatypamus. CpoiictBa OenkoB. Knaccudukamuss — Oenkos.
buonoruueckue GpyHkuuu 6enkoB. [lpuonsi.



YrneBoasl. MoHOCaxapupl, AUCaXapyuabl, OJIUTOCAXapUIbl U MOJIUCAXapHIbIL.
OO0muit  mnaH CcTpoeHHsT M (U3MKO-XMMHYECKHE CBOWCTBAa  YIJIEBOJOB.
buonoruueckue QyHKIUN YTIIEBOJOB.

Jlunuzel. 'mapodunbsHO-THAPOdOOHBIE cBOicTBA. Kitaccudukanus Tunuaos.
Tpurnunepunbl, goconunuiasl, BOCKH, cTepoujibl. buosornueckue QyHKIUU
aunuaoB. OO1ue cBoiCcTBa OMOTOTHYECKUX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTD K
CaMO3aMBbIKaHHIO, TTOJYIIPOHUIIAEMOCTb.

Hyxneunoseie kuciotel. JJHK n PHK. CrpoeHne HyKIE€MHOBBIX KHCIOT.
Hyxneorunsl. Ipunnun xomruiemeHntapHoctu. Ilpasuno Yapradda. Crpykrypa
JIHK — nBoiinas cnupans. MecronaxoxaeHue u ouonorndeckue ¢pynknuu JJHK.
Buner PHK. ®yukuun PHK B kitetke.

Crpoenue monekyinbsl AT®. Makpospruueckue cBa3u B MoJiekyine ATO.
buonorunyeckue pynkiun ATD. BoccTaHoBIeHHBIE TEPEHOCUMKH, UX (QYHKIIUU B
kinetke. Jlpyeue uyxneozuompugocgpamor (HT®). CexBenupoBanue JIHK.
Memoowl eenomuxu, mpaHCKpunmoMuKku, RPOMeoMUKU.

CrpyktypHas Ouojorusi: OMOXUMHYECKUE U OMO(U3NYECKUE UCCIEAOBAHUS
COCTaBa W TNPOCTPAHCTBEHHOM CTPYKTYpbl Ouomonekyn. Modenuposarue
CMPYKMypsl U QYHKYU OUOMONEKYI U UX Komniekcos. KomnvromepHuiti Ousain u
OpeanHuyecKull CUHmMe3 OUOMOJIEKY U UX HENPUPOOHBIX AHANO208.

JemMmoHCTpanuu

[Toptpertst: JI. ITonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiuH,
@. Conrep, C. IIpy3unep.

Huarpammsbl:  «PacnpeneneHne XHUMHUYECKMX JJIEMEHTOB B HEXUBOU
npupojie», «PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOW MPUPOAEH.

Tabmuubr n cxembl: «llepuogudeckass TabNMIlAa XUMUYECKUX DIIEMEHTOBY,
«CtpoeHue MoJIeKyJibl BOJbI», «BelecTBa B coctaBe opraHu3moB», «CTpoeHue
MOJIEKYJbI  Oenkay, «CTpyKTypbl O€NKOBOW MOJIEKYJbDy, «CTpoeHHE MOJIEKYI
yrieBonoBy, «CTpoeHHne MOJEKyad JUnuaoB», «HyKIE€HHOBBIE KHCIIOTHDY,
«Ctpoenue monexynsl ATO».

O6opynoBaHue: XUMUYECKas ocya u 000pya0BaHuE.

JlaGopaTopHasi padora «OOGHapykeHHE OCITKOB ¢ MTOMOIIBI0 KAY4E€CTBEHHBIX
pEAKLININ.

JlabopaTtopnass  paGora  «MccnegoBaHue ~— HYKIEMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenne n pyHKIMHU KJIETKH

Tunel KJIETOK: DJyKapuoTHYecKas W Tpokapuotuueckas. CTpyKTypHO-
(GyHKUIHOHATBHBIE 00pa30BaHUS KIETKU.



Ctpoenue npokapuoTuueckoit kiaetku. Kiierounas ctenka 6akrepuil u apXxen.
OcoOeHHOCTH CTPOEHUsI TeTepOTPOPHOW U aBTOTPOGHON MPOKAPHOTUUECKUX
KJIeTOK. MecTo 1 pojib MPOKapuoT B OMOIIEHO3aX.

Crtpoenue u (byHKIMOHUPOBaHUE AYKapUOTUYECKOU KJICTKHU.
[na3zmatuueckass MeMOpana (masmaiemma). CTpykTypa IUIa3MaTHYECKOM
MeMOpaHbl. TpaHCHOPT BELIECTB uYepe3 IMIa3MaTUYECKYI0 MEMOpaHy: MacCHUBHBIM
(muddy3us, obneruénnass aud¢ys3us), aKTUBHBIA (MEPBUYHBIA M BTOPUYHBIN
akTUBHBIM TpaHcnopT). llomynmponumaemocts wmemOpanbl. PabGorta Hatpwmii-
KaJIMEeBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (paronuro3. Dk301muTo3. Kinetounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACcTeHH, rprOOB.

[uromnazma. [{utozoins. [{utockener. JBmxenue nutomiazmbel. OpraHouabl
kieTkd. OpHoMeMOpaHHBIE OpPTraHOMIBI KIETKH: OSHJIOMJIa3MaTH4ecKas CeTh
(BIIC), anmapar I'onbpku, JTM30COMBI, UX CTpoeHHE M (pyHKuMU. B3aumocBs3b
OJTHOMEMOpaHHBIX OpPraHouAOB KiIeTKU. CTpOEHHE TpaHyJSIPHOTO PETUKYJIyMa.
Mexanuzm nanpasnenus 6enxog ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. ['nmangkmii  (arpaHyJisipHbIM)  3HAOIIA3MATUYECKHMA
petukynyM. CekperopHas QpyHkuus amnmaparta ['onbmku. Moougukayusa 6enrxos 6
annapame [ onvoxcu. Copmuposka 6enxog 6 annapame Ionvoorcu. Tpancnopt
BEIIECTB B KileTKe. Bakyonu pacturenbHbIx kineTok. Kinerounsiit cok. Typrop.

[TomyaBTOHOMHBIE ~ OpTaHOWUIBI  KJIETKH:  MHUTOXOHIPUH,  TUIACTUIBL
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). CtpoeHue u (YHKIMA MUTOXOHIpUN M 1actun. llepBuunsle,
BTOPUYHBIE U CIOXKHBIE  IUTACTUABl  (POTOCHUHTE3UPYIOIIMX  JYKapHOT.
XJIOpOIIACThI, XPOMOIUIACTHI, JIEMKOIUIACTHI BBICIINX PACTEHUN.

HememOpanubie opranouzsl kietku CTpoeHrne U (GyHKUUA HEeMeMOpaHHBIX
OpTraHOUOB KIIETKH. Pubocomsl. lIpomesxcymounvie Gunamenmeol.
MuxkpodunameHTsl. Axmunosvle Mukpoghuiamernmyl. MplllIeUHbIE  KIETKH.
AxmuHosble KOMnoHeHmbl HembluieunblX kiemok. Muxkporpyoouku. Kierounsiii
neHtp. CrTpoeHue u JBWKEHHE JKTYTUKOB M PpeCHHYEeK. MUKpOTpyOOUuKu
uuroruasmel. LlenTpuons. benku, accoyuuposanmvle ¢ Mukpoguiamenmamu u
muxpompyooukamu. Momophvle 6eaku.

SAnpo. OGomouka siipa, XpOMaTHH, KaproIja3Ma, SAPBIIIKH, UX CTPOSHUE U
byukuuu. SnepHbiii OenkoBbI MaTpuKc. IIpocTpaHCTBEHHOE pacCIONOKEHUE
XpOMOCOM B HWHTEppa3HOM slpe. Iyxpomamun u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBL. /{uHamuka si0epHol 00010uKu 6 mumose. Aoephulil
mpaucnopm.

Knerounsie BriatoueHus. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKApUOT
(pacTuTensHOM, )KUBOTHOM, TPUOHOM).

JleMmoHCTpauuu



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

Tabmuupr U cxembl: «CTpoeHUE SyKapUOTHUECKOW KieTkw», «CTpoeHue
XKUBOTHOW  KJIETKW», «CTpoeHHe  pacTUTENbHOM  KiIeTkm», «CTpoeHue
MUTOXOHAPUN», «Aapo», «CTpoeHrne NpOKapHUOTUUECKON KIIETKI.

ObopynoBaHHe: CBETOBOM MMKpPOCKON, MHUKpOMpENapaTrhl pPacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUalbHbIX KIETOK.

JlaGopaTtopnass pabora «/3ydueHue CTpPOEHMS KJIETOK Pa3JIMYHBIX
OpraHU3MOBY.

IIpakTHuyeckasi padora «/3yueHune CBOMCTB KJIETOYHON MeMOpaHBI».

Jlaboparopnasi paGora «liccinenoBanue IIa3Moiu3a W JIEIUIa3MOJIM3a B
PACTUTEIIBHBIX KIIETKAX).

IIpakTnueckass  padora  «/3yyeHue  ABWKEHHS  IIUTOIUIA3Mbl B
PACTUTEIIBHBIX KIIETKAX).

Tema 6. O0MeH BellecTB ¥ NpeBpallieHHE JHEPTUH B KJIETKe

AccuMWIALNS U TUCCUMUWIISLIMS — ABE CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(HBIN W TeTepoTpodHBIA. YUacThe KHUCIOpPOJa B OOMEHHBIX
npoueccax. OHepreTuueckoe oOecredeHue KieTku: mnpespameHue ATO B
oOMeHHbIX Tporeccax. DepMeHTaTUBHBIA XapakTep peakiuil KIETOYHOIO
Metabonuzma. DepMeHThI, UX CTPOCHUE, CBOMCTBA M MEXaHU3M JICHCTBUS.
Kodepmentsl. OTinunst pepMEHTOB OT HEOPraHUYECKUX KaTalau3aTopoB. benku-
aKTUBATOPHl U OEJIKU-UHTHOUTOPBL. 3aBHUCUMOCTh CKOPOCTU (hepMEHTATUBHBIX
peaKImii OT pa3IMYHbIX (PAKTOPOB.

[lepBruuHBI CHHTE3 OPraHUYECKUX BEIIECTB B KieTke. {DOTOCUHTES.
AHOKcUuceHHbIl U OKCcuceHHbll omocunmes y oaxmepuii. Ceemocobuparoujue
nueMeHmvl U NUSMEHMbl PeakyuoHHo20 yeumpa. Poib XJIOpOIIacTOB B MPOLECCE
dotocunteza. CBetoBas u TeMHOBas daszbl. Pomoodsixanue, Cs., Cs. u CAM-munsi
¢pomocunmesa. IlponykTuBHOCTh (hoTOCHHTE3a. BiusiHME pa3nuyHbIX (PaKTOpOB
Ha CKOpOCTh (poTOCHMHTE3a. 3HaUCHHUE (DOTOCUHTESA.

XEMOCHHTE3. Pa3znooOpa3zue OpPraHU3MOB-XEMOCUHTETHUKOB:
HUTPUPUIUPYIOIIUE OaKTepUH, >KeNe300aKTepuHu, CEpOoOAKTEPUH, BOJOPOIHBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHble opranu3Mbl. Buasl OposkeHus. I[IponykTel OposkKeHHs M HX
UCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTraHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO3OYIUTEH OOJIC3HEN.

AspoOHbIe OpraHu3MBlI. Oransl SHEPreTUYECKOro oOMeHa.
[ToaroroBuTeNbHBIN ATaI. [ THKOIN3 — OECKUCIOPOIHOE PACIICTUICHUE TITFOKO3BI.

buonornueckoe okucieHune, WK KIETOYHOE JbIXaHUE. POap MUTOXOHIpUI B
nporueccax ononornyeckoro okucieHus. Lluknuyeckue peakuuu. OKUCIUTETBHOE
dbochopunupoBanue. Ouepeus memopanno2o epaduenma npomonos. Cunmes



ATD: paboma npomonunou ATD-cunmazel. llpeumyiecTBa a’3poOHOTO IMYyTH
oOMeHa BeIIecTB mepes] aHadpOOHBIM. DPHEKTHBHOCTH SFHEPTECTUIECKOTO OOMEHA.

JleMoHCTpanun

[Moptpetsi: Ix. Ilpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabmuup! u cxeMbl: «DoToCHHTE3Y», « JHEPreTUUECKU 0OMeH», «bruocuHTE3
oenkay, «Ctpoerne GpepmMeHTay, «XEeMOCHHTE3Y.

OO6opynoBaHue: CBETOBOM MHKPOCKOT, 000PYyIOBaHWE IS MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopatopnass  pabGora  «/3ydyeHume  KaTaIUTUYECKOW  aKTHMBHOCTHU
(dbepMeHTOB (Ha MpUMEPE aMIIIa3bl WU KaTajasbl)».

JlabopaTtopnass pabGora «/3yueHue (epMEHTATUBHOTO PACHICIUICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIIETKAX).

JlabopaTtopnass padora «CpaBHeHue nmporeccoB (OTOCHHTE3a U
XEMOCHUHTE3a».

JlabopaTtopnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. HacseacrBeHHass uHGoOpMaLus U peaju3anus eé B KiIeTKe

Peakuuu maTpuyHOro cuHtesa. [IpUHIUIT KOMIIJIEMEHTAPHOCTU B PEAKIIMIX

MaTpUYHOIO cuHTe3a. Peann3anus HacnencTBeHHOM nH(popManuu. I'eneTnyeckuii
KO, ero cBoucrTBa. TpaHckpuniusi — marpuudblii cuHTe3 PHK. ITpuHuwmmsl
TPAHCKPUIIMHU: KOMIUIEMEHTAPHOCTh, aHTUIAPAJUIEIIbHOCTh, ACHMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.
Tpancisauus u e€ stanel. Yuactue TpancnopTHsix PHK B OnocunTese Oenka.
VYcaoBus Ouocunte3a Oenka. KomupoBanwe amuHokucior. Poinb pubocoMm B
OunocuHTe3e OenKa.

Coepemennvie npedcmasnenusi o cmpoenuu 2enog. OpraHuzanus reHoma y
IPOKApUOT U 3YKApUOT. Peryisiius akTMBHOCTHM T€HOB y MpokapuoT. ['mmoresa
onepona (d. XKako0, XK. Mano). Mozrexynaprvie mexanuzmovl IKCNpeccuu 2eHO8 )
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomoel 2enog. Perynsuns oOMEHHbBIX
MPOLIECCOB B KJeTke. KiieTouHbIi romeocTas.

Bupycel — Hekietounbie (OpMbI KU3HU U 00NHUraTHeie nmapasutbl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BHPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKuzHeHHbIl YUK
JIHK-cooeporcawux supycos, PHK-codepoicawux eupycos, 6baxkmepuoghazos.
Obpamnasa mpanckpunyus, peeepmasa, UHmezpasa.

Bupychsie 3aboneBanus 4esioBeka, kMBOTHbIX, pacTtenuit. CITN, COVID-
19, conmaibHBIC U MEAUITUTHCKUAE TTPOOIIEMBI.

buoungopmamuxa: unmeepayus u ananuz ooavuiux maccusos («bigdatay)
CMpYKmMypHuIx buonocuieckux oanuvix. Hanomexnonoeuu 6 ouonocuu u meouyune.
IIpoecpammupyemole pynkyuu 6eaxos. Cnocodwl 00cmasku 1eKkapcma.



JleMoHCTpanuu

[Toptpersr: H. K. Konbuos, 1. . IBaHOBCKHIA.

Tabmuibr u cxemsl: «brocunTtes 6enkay, «I'eHeTnueckuii Koa», «Bupycem,
«bakrepuodarm.

IpakTnueckas padora «Co3gaHue MOJICIIA BUPYCay.

Tema 8. 7KuzHeHHBbIN HHKJI KJIETKH

Knerounslii 1uki, ero mnepuoabl M peryisiuug. Wurepdaza U MUTOS3.
Oco0eHHOCTH TpoIleccoB, MpoTeKarommx B uHTepdaze. IloaroroBka KiIeTku K
nenenuto.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETUYECKHH U
MOCTCUHTETUYECKUH (MPEMUTOTUICCKUIN ) TIEPHOIBI HHTEP(DA3HI.

Marpuunbeii cunare3 JHK — perumkanms. lpunnunsr permmkanum IHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATUBHBIA  CHUHTE3, AaHTUIIAPAIJIECIBHOCTD.
Mexannzm perukanuu JIHK. Xpomocomel. Ctpoenne xpomocom. Temomepsl u
TeaoMepaza. XPOMOCOMHBIH Ha0Op KIETKM — KapuoTUIl. JIUTIIOMAHBIN U
raruiougHbelii - HAaOOpel  XpomocoM. ['oMonormusnsle  xXpomocombl. [lonoBeie
XPOMOCOMBL.

Henenue kietkn — wmuTo3. Craguu MHTO3a W MPOUCXOIAIINE B HUX
nporeccel. Tunel MuTo3a. KapuoknHes u 1uToknHe3. buosiornyeckoe 3HaueHue
MHUTO34.

Perynmauusa mutotndeckoro nmkia kietku. [Iporpammupyemass kieTtodyHas
rudeb — anornTo3.

Knerounoe smpo, XxpomMocombl, (PyHKIIMOHAJIbHASI T€HOMUKA. Mexanuzmol
npoaughepayuu, ougppepenyuposxku, cmapenus u eudbeau xiemok. «l{ugposas
K1emKka» — ououngopmamuyeckue mooenu QyHKYUOHUPOBAHUSL KIEMKU.

JemMoHCTpanuu

Tabmuiel 1 cxeMbl: «KU3HEHHBIM ITUKII KICTKH», «Murtos», «CTpoeHHe
xpomocomy, «Pemmkanus [JHK.

O6opynoBanue: CBETOBOM MUKPOCKOII, MUKpOIpenapathbl: « MHUTO3 B KIETKaX
KOPEILKa JTyKa.

JlaGopatopHasn padora «3yueHue XpOMOCOM  Ha  TOTOBBIX
MHKpOTIpenapaTax».

JlaGopaTopHnas padora «HaOmroieHre MuTo3a B KJI€TKaX KOHUMKA KOpelKa
JyKa (Ha rOTOBBIX MUKpOMpenaparax)y.

Tema 9. CTpoenne u (pyHKIIMH OPraHU3MOB

buonorunueckoe pazHooOpazue OPTraHUu3MOB. OnHOKIIETOUYHBIE,
KOJIOHHAJIbHBIC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH ~ CTPOCHHMSI M JKM3HEACSATEIHHOCTH  OJHOKJIETOYHBIX
opranu3moB. baktepuu, apxeu, OJHOKIECTOYHBIC TPHOBI, OJHOKIECTOYHBIE
BOJIOPOCIIH, APYryue NpOTUCTHI. KOJTOHMAIBHBIE OPTaHU3MBI.



B3auMocBsA3p yacTel MHOIOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHbl U
cucteMbl opranoB. Opranu3M Kak eIluHoe 1enoe. ['omeocras.

Txkanum pacreHuii. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTebHas,
MOKPOBHAs, MPOBOJAIIASA, OCHOBHAas, MexaHudeckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIHMI U pacmonoKeHHs TKaHel B OpraHax pacTeHUH.

TkaHW XKUBOTHBIX U YEIOBEKA. THIIBI KUBOTHBIX TKAHEH: 3MUTEIIHAIbHAS,
COCIMHUTENbHAS, MbIIIeYHasi, HepBHas. OCOOCHHOCTH CTpOeHUs, (PYHKIUNA W
pPAacHoJIOKEHUS TKAHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TI'e€HEpaTHUBHBIE OpraHbl pacTteHuid. OpraHbl U
CHUCTEMBI OPTaHOB KUBOTHBIX U YeOBeKa. OYHKIIMHA OPraHOB U CUCTEM OPTraHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneThl OJHOKIECTOYHBIX U
MHOTOKJIETOYHBIX JKUBOTHBIX. HapyXHbIi W BHyTpeHHUU ckeneT. CTpoeHue u
THUIBI COEANHEHUS KOCTEH.

JIBmkeHne  OopraHu3MoB.  JIBHJKEHHME  OJHOKJIETOYHBIX  OPraHW3MOB:
aMEOOMIHOE, JKTYTHUKOBOE, pEeCHUYHOE. JIBM)KEHHWE MHOTOKJIETOYHBIX PACTEHUM:
TPOIIU3MBI M HAaCcTUU. JIBM)KEHHWE MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblleyHas cuctema. Pediiekc. CkeneTHbIe MBIIIIBI U UX padoTa.

IIutanne opranusmoB. [lormomeHune BOIBI, YIVIEKUCIONO Tra3a U
MHUHEPAJIBHBIX BELIECTB pacTeHUsIMU. [luTaHue KMBOTHBIX. BHYTpHUIIOIOCTHOE U
BHYTPUKIIETOUHOE NUIIEBapeHue. lluTanme MO3BOHOUYHBIX KUBOTHBIX. OTIEIbI
MUIIEBAPUTENBHOTO TpakTa. llumeBapurenbHbie xenesbl. [IumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3MoB. JIpixanue pacteHuid. [[prxanue »uBoTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIEeTKU. KoxkHoe npixanue. /[pIxaresbHas NOBEPXHOCTD.
KabepHoe u nérouHoe apixanue. /[prxaHue mM03BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIOLMOHHOE  YCIIO)KHEHUE CTPOEHUSI JIETKUX IMO3BOHOYHBIX KUBOTHBIX.
JlpixaTenpHass cucTemMa u4elioBeka. MeXaHu3M BEHTWISIUAM JETKUX Yy NOTUL U
MiIeKonuTaromux. Perynsimus apixanus. J{prxarenbHbie 00BEMBI.

TpaHcnopT BEWIECTB Yy OPraHU3MOB. TpPAaHCIIOPTHBIE CUCTEMBI PACTCHUM.
Tpancnopt BemecTB y JKMBOTHBIX. KpoOBEHOCHas cucteMa M €€ OpraHsbl.
KpoBeHocHass cucTteMa MO3BOHOYHBIX JKMBOTHBIX U yenoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl U KpOBb. Kpyru KpoBOOOpaiieHHs. IBOIIOIMOHHBIC
YCIIOKHEHHUSI CTPOSHUSI KPOBEHOCHOM CHCTEMBI MTO3BOHOYHBIX KUBOTHBIX. PaboTa
cepla v €€ perysisuus.

Beigenenue y opranusMoB. BeineneHue y pacteHul. Beimenenue y
KUBOTHBIX. CokpartuTtenbHble Bakyonu. Opranbel BbigeneHus. DunbTpanus,
CeKpelrs U 00paTHOE BCAChIBAaHHWE KaK MEXaHU3Mbl PaOOThI OPTaHOB BBIJICTICHUSI.
CBs13b MOJIOCTH TeJIa C KPOBEHOCHOM M BBIAEIUTEIBHON cucTeMaMu. Beiienenue y



MO3BOHOYHBIX JKUBOTHBIX U 4YesoBeka. [louku. CtpoeHue U GyHKIMOHUPOBAHUE
Heppona. ObpazoBaHUE MOYH Y YETIOBEKA.

3ammTa y OpraHu3MoB. 3aluTa y OJHOKIETOYHBIX OPraHu3MoB. Cropsl
OakTepuil M UMCTHI MPOCTEHIIMX. 3alUTa Y MHOTOKIETOYHBIX pACTEHUH.
Kyrtukyna. CpeacrBa nacCUBHON M XUMUYECKOM 3a1UThl. DUTOHIUABIL.

3amMra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M WX MPOHU3BOAHBIE.
3amurta opraHm3ma oT OojesHel. IMMyHHas cucTema denoBeka. KieTouHbrii u
TYMOpaJIbHBIE HUMMYHHTET. BpoXIE€HHBIN W TPUOOPETEHHBIM crerudUuuecKui
UMMYHUTET. Teopus KiIOoHaJIbHO-celeKTUBHOro mmMmyHutera (I1. Dpnux, ©. M.
bepuer, C. ToneraBa). BocnasiurenbHble OTBETHI OPraHu3MoB. Posb BpoKIEHHOTO
MMMYHUTETA B PA3BUTHH CUCTEMHBIX 3200JIEBAHHIA.

Pazgpaxumocts W peryisiuus y  OpraHu3moB. Pasznpaxumocts y
OJHOKJICTOYHBIX OpraHu3MoB. Takcuchel. PazgpakxumMocTe U peryisnus y
pacTteHuil. PocToBble BelecTBa U UX 3HaYCHUE.

HepBHas cucrema u pedraekTopHass peryjasiuus y >KUBOTHbIX. HepBHas
cucTeMa M €€ OTHEIbl. DBOJIOIMOHHOE YCIIOKHEHNE CTPOEHUS HEPBHOM CHUCTEMBI
y KHUBOTHbIX. OTHEIBl TOJOBHOTO MO3ra IO3BOHOYHBIX >KMBOTHBIX. Peduiekc u
pedekTopHas 1yra. be3ycioBHbIE U YCIOBHBIE PEQIIEKCHI.

I'ymopanbHast perynsiuust U SHAOKPUHHAS CUCTEMA >KMBOTHBIX M YEJIOBEKA.
JKenmespl HSHOOKPMHHONW CHUCTEMBI M WX TOPMOHBL. JleMCTBHE TOPMOHOB.
B3auMoCBs3b HEPBHOW W SHIOKPUHHON cucTteM. ['unoranamo-runodusapHas
cucreMa.

JemMmoHCTpanuu

[Toptper: U. I1. I1aBnos.

Tabmumpsr 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOUHBIE
Bojopocim», «bakrepumn», «lIpocreiimme», «OpraHbl UBETKOBBIX PacTEHUN,
«CucreMbl  OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HacekoMbIx», «Tkanu pacrenuit», «KopHeBble cucrembn», «CTpoeHue cteOis»,
«CTpoeHHE JIMCTOBOM IUIACTUHKWMY», «TKaHMW JKUBOTHBIX», «CKeENeT 4eroBeKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «JlpIxarenpHas
CHUCTEMAY, «HepBHast  cucremay, «Koxay, «MplIlIeuHasT ~ CUCTEMay,
«BpinemurensHas cuctemay, «OHIOKpUHHAsA cucrteMa», «CTpOEHHE MBIIILbD,
«Ammynurer»,  «KumeyHonosoctHeie»y, «(Cxema  NHUTaHUSI  PACTECHUI,
«KpoBeHOCHbIE CHCTEMBI MO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHE THIPB»,
«CtpoeHnne mnnaHapun», «BHyTpeHHee cTpoeHue noxkaeBoro uepss», «HepBHas
cuctema poio», «HepBHas cucrema nArymkm», «HepBHas  cuctema
npecMblkaromuxcs»,  «HepBHas  cucrema  nmuny, «HepBHas — cucrema
MIIeKonHTaImuXx», «HepBHas cucrema yenoekay, «Peduekcy.



O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKpPONpPENaparbl OJHOKIETOYHBIX
OpraHu3MOB, MHUKpPOIpENnaparbl TKaHEH, PAKOBUHBI MOJUIIOCKOB, KOJUICKIIUU
HAaCEKOMBIX, WIJIOKOXXHUX, JKUBBIE SK3EMIUISIpbl KOMHATHBIX PacTEHUM, repdoapuu
pacTeHMil pa3HbBIX OTJACJIOB, BIIAXKHBIE MpenapaTbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUICKIIMM OECrO3BOHOYHBIX KUBOTHBIX, CKEJIET YeJOBEKa,
o0opy0BaHuE ISl IEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIHOTO MUTAHUSI PACTCHHU,
pacIerieHus Kpaxmana U OeKoB Mo AeiicTBHEM (pepMeHTOB, 000pyAOBaHUE IS
JEMOHCTPAIIUU OMBITOB MO U3MEPEHUIO KU3HEHHOW €MKOCTH JETKUX, MEXaHU3Ma
IbIXATEJIbHBIX JBUKEHUI, MOJIEIIM TOJIOBHOTO MO3ra Pa3JIMYHbIX JKUBOTHBIX.

JlabopaTtopHasi pabora «/3yyeHue TKaHel pacTeHUN.

JlaGoparopHasi pabora «/3ydeHue TKaHE sKUBOTHBIX).

JlaGoparopHasi padora «/3yueHne OpraHoB IBETKOBOTO PACTCHUSD.

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHU3MOB

@opMbI pa3MHOKEHHSI OPraHu3MoOB: Oecrosoe (BKIIOYas BEreTaTUBHOE) U
nonoBoe. Buael  0ecrnonoro  pa3MHOXKEHUSA: IOYKOBaHUE, CHOPYJISLUA,
dbparMenTaius, KJIOHUPOBaHUE.

[TonoBoe pa3mHoxkenue. [lonoBeie KIEeTKH, Wiau ramersl. Meiio3. Craauu
Mmeio3a. [loBegenue xpomocoM B Meito3e. Kpoccunrosep. bronorndeckuii cMbICi
M€03a M TMOJOBOro Ipouecca. Meio3 W ero Mecto B JKM3HEHHOM IMKIIE
OpraHU3MOB.

[IpenzapoapiieBoe pa3Burue. ['amerorenes y ;kUBOTHBIX. [10710BbIE KeEE3bI.
OOpa3oBaHue 1 pa3BUTHE MOJOBBIX KiIeToK. Criepmarorenes u ooreHe3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnnonoTBOpeHre U SMOpPUOHATIBLHOE pa3BUTHUE JKUBOTHBIX. CHocoOb
OIUIOZOTBOPEHUS: HApY)HOE, BHyTpeHHee. [lapTenorenes.

NunuBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOPHUOJIOTHS — HayKa
0 Pa3BUTUU OpraHu3MOB. Mopghozenez — 00Ha U3 21aBHLIX NPOOIEM IMOPUOTO2UL.
Konyenyuss mopgoecenos u moderu mopghoeenesza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarywku). Jpobnenwe. Tumbl  apoOiieHus.
Jlemepmunuposannoe u Hedepmunupoeéannoe Opobnenue. bnacmyna, munvl
onacmyn. OcoOEHHOCTH APOOICHUS MIICKOMHUTAIOMNX. 3apOJIbIIICBLIC JIHMCTKH
(racTpynsiuus). 3aKkiaaKa OpraHoB U TKaHEW U3 3apOJIbIIIEBBIX JUCTKOB. B3anmHoe
BJIMSIHUE YacTel pa3BUBAIONIIETOCS 3apojbliia (SMOpPHOHANbHAS WHIYKLNA).
3aknanka TUTaHA CTPOEHMSI JKMBOTHOTO Kak  pPe3ysibTaT  HepapXUyECKHUX
B3aMMOJICUCTBUI TE€HOB. BriusHue Ha 3MOpUOHAIBHOE pAa3BUTHE Pa3IAYHBIX
(haKkTOpPOB OKpYKAIOIIEH CPEIbI.

Poct u pasButue xuBOTHBIX. [locTomMOpuoHanbHBIM nepuoi. Ilpsimoe u
Henpsimoe pas3BuTue. PasButne ¢ wMeramopdo3oM y O€ClNO3BOHOYHBIX U
MMO3BOHOYHBIX >KMUBOTHBIX. bHOJOrHYeckoe 3HAYEHHE NPSIMOTO MU HENPSIMOro



pa3BUTHsI, UX PACIPOCTPAHEHUE B MNpUpOAE. THIBI pocTa >KUBOTHBIX. PaKTOpHI
pEryJAlu POCTa KUBOTHBIX U yesoBeka. CTaauu nmocTaMOPHOHATIBLHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [lepruopl oHTOreHesa yenoeka. CTapeHue U CMEPTh Kak
OHMOJIOTHYECKHE MTPOLIECCHI.

PasmHoxeHne u pasButue pacteHui. ['amerodut m crnopodut. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. (OOpa3oBaHue crop B TMpolecce Meio3a.
I'ametorene3 y pacreHuid. OIUIOJOTBOPEHHME M Pa3BUTUE PACTUTEIBHBIX
opranu3MoB. J[BoifHOE OIIOIOTBOPEHHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pPa3BUTHE CEMEHU.

MexaHU3MBbl pETryJISIlIui OHTOTE€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemMoHcTpauuu

[Toptpetsl: C. I'. Hapamun, X. [IIneman.

Tabmuubr u cxembl: «BereratuBHoe pasmHOkeHHe», «Tumbl Oecmosoro
pa3sMHOXKEHUA», «Pa3MHOXEHHE XIIaMUIOMOHAb», «Pa3MHOXKEHHE SBIJIIECHBIY,
«Pa3MHO)eHnEe TUAPBD, «Menosy, «XpoMocoMbl»y, «l'amerorenesy», «CTpoeHue
AMIEKIIETKH U crepMmaro3onsia», «OCHOBHBIE CTaAuu OHTOreHe3a», «lIpsmoe u
HenpsiMOe pas3Buthe», «Pa3Burthe wmanckoro xyka», «Pa3Butue capaHum»,
«Pa3Butne Jsrymkw», «/[BOMHOE OILUIOAOTBOPEHUE Y LBETKOBBIX DPACTEHUI,
«CTpoeHue ceMsH OJHOJOJIBHBIX U JBYIOJIbHBIX pAacTeHUN», « KU3HEHHBIA ITUKII
MOPCKOM  KamycTel», <« JKW3HEHHBIM I1UKI MXa», <« KHU3HEHHBIA UK
ManoOpOTHUKAY, « KU3HEHHBIN LIUKII COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnaparsl SMUIEKICTOK U
CIIEpMAaTO30UI0B, MOAENb «L UK pa3BUTHS JIATYLIKI.

JlabopaTopHas padora «/3ydyeHrne CTpOECHUS MOJOBBIX KJIETOK HA TOTOBBIX
MHKpOIpenapaTax».

IIpakTuueckass padora «BrpIsIBIEHHE NPU3HAKOB CXOJCTBA 3apOJbIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGopaTtopnass paGora «CTpoeHHME OpPraHOB Pa3MHOXKEHUS BBICIINX
pacTEHUIN.

Tema 11. I'eneTuka — Hayka 0 HacCJeACTBEHHOCTHM U HM3MEHYHMBOCTH
OPraHu3MoB

Hctopusi craHOBiIEHHS W pa3BUTUS TEHETUKU Kak Hayku. Paborter T
Mengens, I'. ne ®@pusa, T. Moprana. Posib 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTHUU
renetuku. Padotel H. K. KonbuoBa, H. 1. Baunonra, A. H. benozepckoro, I'. JI.
Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHITUSL U CUMBOJIBL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKUA, JOMUHAHTHBIA W PEUECCUBHBII
MPU3HAK, TOMO3UT0Ta, TETEPO3Ur0oTa, YNCTAsl JIMHUS, THOPUIBI, TEHOTHII, (DEHOTHII.



OcHOBHBIE ~ METOABl ~ TE€HETHKU:  TUOPHUIIONIOTUYECKUN,  IUTOJOTUYECKUH,
MOJIEKYJIIPHO-TEHETUYECKU.

JleMoHCTpanun

IToptpetsl: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
Basunos, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®unmunyenko, H. B.
Tumodgees-PecoBckuii.

Tabnuibl u cxembl: «MeTobl TeHETHUKNY, «CXEeMBbI CKpEITUBAHUS.

Jlaboparopuass paGora «Jlpozoduna Kak OOBEKT TEHETHUYECKHUX

UCCIICIOBAaHUI».
Tema 12. 3akoHOMEPHOCTH HACJIEACTBEHHOCTH
MounorubOpunnoe ckpemmBanue. llepBbiii 3akon MeHnenss — 3aKoH

eAMHO00pa3usi rTMOPUIOB MepBoOro nokoJyieHus. [lpaBmino nomuHupoBanus. Bropoi
3aKOH MeHzensa — 3aKOH paclleruieHus] NpU3HakoB. lluTonornueckue OCHOBBI
MOHOTHOPUIHOTO CKpEIIUBaHUs. [ UMOTE3a YUCTOTHI TaMET.

AHanuzupytomiee ckpeuupanue. [[poMexyTouHbI XapakTep HACIEA0BaHUS.
Pacuierienre npu3HakoB pU HENOJIHOM JIOMUHUPOBAHUH.

HurubOpuanoe ckpemrBanue. Tpetuit 3akoH MeHens: — 3aKOH He3aBUCUMOTO
HACJICIOBAaHUSI  IIPU3HAKOB. [{uronoruyeckue  OCHOBBI  JAUTUOPHUIHOTO
CKpEILMBaHUS.

CuemienHoe HacnenoBanue npuszHakoB. Pabotel T. Moprana. CuemiieHHOE
HACJICJIOBAHWE TE€HOB, HAPYIICHHE CUCIUICHUS MEXKAY T'€HaMHu. XPOMOCOMHAas
TE€OpHs HACTEICTBEHHOCTH.

['eneTuka noJsia. XpoOMOCOMHBIN MEXaHW3M ONPEACIICHHS T0J1a. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBIM U reTeporaMeTHbId Moji. ['eHeTudeckas
CTPYKTYypa IOJIOBBIX XpoMocoM. HacnenoBanue nmprus3HakoB, CLHETVIEHHBIX C ITOJIOM.

I'enotun kak nenoctHas cucrema. [nenorponus — MHOKECTBEHHOE JCUCTBUE
reHa. MHOXECTBEHHbIN ajulenu3M. B3anmMoAeicTBUE HEaUIeIbHBIX TIE€HOB.
KomnnementapHocts. Onucras. [lonmumepus.

['eHeTyeCcKU KOHTPOJIb PAa3BUTHSI PACTECHUM, XUBOTHBIX M YEJIOBEKa, a
TaKkKe (PU3NOJIOTMYECKUX TPOIECCOB, TMOBEACHUS W KOTHUTHUBHBIX (DYHKIIHMA.
['eneTnyeckue MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO3UH
— Tapa3uT» U «XO35IUH — MHUKPOOHOM». ['€HeTHYeCKHe acheKThl KOHTPOJIS M
M3MEHEHUsI HaCJIeACTBEHHONW HH(POPMAITUHU B MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JlemoHCTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabnuupl u cxeMsl: «IlepBbiii 1 BTopoi 3akoHbl Menaens», « Tpetuit 3akoH
Menaens», «AHaIM3UpYyOIEe CKpelmuBanue», «HemnomHoe aomMuHHpOBaHUEY,
«CuernieHHOe HaclieZJOBaHUE MPU3HAKOB Yy Jpo3oduiibl», «l'eHeTuka mosay,



«Kapuotun uyenoBeka», «Kapuotun papozodumib», «Kapuotum nTHIBD),
«MHOKECTBEHHBIN ajuiean3mM», « B3auMoaeiCTBUE T€HOBY.

OOopynoBanue: MOAENb IS JEMOHCTpAIlMUd 3aKOHOB €IMHOOOpaswHs
TUOPHUIOB TIEPBOIO TIOKOJCHHUS M paCHICIUICHUS MPU3HAKOB, MOJEIb IS
JEMOHCTpPAllMh 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUS IPU3HAKOB, MOJIEIb A
JEMOHCTPAlUK CIEIUIEHHOTO HACJIEIOBAHUS ITPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpoIpemnapar: «J[po3odumnay.

IIpakTnueckast padora «M3ydeHwe pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpCILUBAHUA Y APO30(PHUITBI.

IIpakTnueckass padora  «l3ydeHue  pe3ynbTaTOB  JUTHOPHUIHOTO
CKPEIIUBAHUA Y IPO30(DUITBD».

Tema 13. 3akoHOMEPHOCTH U3MEHYMBOCTH

B3aumoneiictBue reHotuna u cpeabl npu  GopMupoBaHuUU (HEHOTHMA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHBIE MPU3HAKU. Busl
U3MEHUYMBOCTH: HEHACIIEICTBEHHAs U HACIICICTBCHHAS.

MoaudukanronHass u3MeHYUBOCTh. Poiib  cpenbl B QpopMHUpOBaHUU
MOAU(PUKALMOHHON HM3MEHYMBOCTH. Hopma peakunu mnpusHaka. BapuanmoHHBIN
psan u BapuarnuonHas kpuBas (B. Horanncen). CpoiicTBa MoauduKaimoOHHON
VU3MEHYMBOCTH.

['eHoTUTIIMYECKAsE MI3MEHYMBOCTh. CBOMCTBA TEHOTUINYECKON N3MEHUYMBOCTH.
Bu bl reHOTUIIMYEeCKOM M3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOunaTuBHas WM3MEHYMBOCTH. Meio03 M TIOJIOBOM IPOIECC — OCHOBA
KOMOMHATUBHOU U3MEHUUBOCTH. P0OIh KOMOMHATUBHON U3MEHUHUBOCTH B CO3/IaHUU
TEHETUYECKOTO pa3HOOOpa3usl B Mpeiesiax OJJHOTO BUA.

MyTtanroHHass W3MEHYMBOCTb. BHIbl MyTallMi: TEHHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE MW  HWHAYUMPOBAaHHbICE MyTauuW. SnepHbie U
nuToIuia3MaTudeckue myrtauuu. CoMaTndyeckue W moJioBble MyTanuu. [IpudmHbl
BO3HUKHOBEHUSI MyTalnui. MyTareHbl W WX BIUSHUE Ha OpPTraHU3MBbI.
3aKOHOMEPHOCTU MYTAIMOHHOTO TMpOIlecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HacienctBeHHoi m3MenunBocty (H.U. BaBuno). BHesnepHass W3MEHYMBOCThH U
HACJICJICTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, POJb INUSCHEMUYECKUX Qakmopos &
HACe008aHUU U UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOSB Y OP2AHUZMOB.

JlemoHCTpanuu

[Toptpersr: I'. ne @pus, B. Moranncen, H. 1. BaBuios.

Tabmuupr w  cxembl: «Bunmbl  w3MeHUnMBOCTHY», «MoaudpuKaMOHHAS
U3MECHYHBOCTDY, «KomOuHaTuBHas W3MECHYUBOCTEY, «Metio3y,
«OmnogotBopenuey, «I enernyeckue 3a00eBaHMs YeIOBEeKay, « Buabl MyTarmiiy.



OO6opynoBaHue: XKHUBble U TepOapHbIe SK3EMIUISPbl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpadun) )KUBOTHBIX C PA3TUIHBIMHA BHIAMH H3MEHYHUBOCTH.

JlaGopatopnasn padora «HccnenoBanne 3aKOHOMEPHOCTEMN
MOJAU(PUKALUOHHON HM3MEHUYMBOCTU. llocTpoeHue BapuallMOHHOTO psga U
BAPUALIMOHHOW KPUBOW».

IIpakTuyeckas padora «Myrauum y JApo3oduibl  (Ha TOTOBBIX
MUKpOTMpEnaparax)».

Tema 14. I'eHeTHKA YeJIOBEKA

Kapuotun wenoBeka. MexayHapoaHas nporpaMMa HMCCIEAOBaHUA Te€HOMaA
yejnoBeka.  MeToApl  M3YYEHHsS] T[EHETHKM  YEJIOBEKa: TEeHEAJOTHYECKH,
OJIM3HEIIOBBIH, UTOT€HETUYECKUIA, NONYJISILUOHHO-CTATUCTUYECKUA,
MOJIEKYJISIPHO-TEHETUUECKUM. CoBpemenHOE ONpE/ICIICHNE r€HOTHUIA!
MOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTHUIUPOBAHUE, B TOM YHCJIE C MOMOUIBIO
[1I[P-ananu3a. Hacnencreennsie 3a001eBaHus yeaoBeKka. [ eHHbIe U XPOMOCOMHBIE
Oonie3HM uyesroBeKa. boye3HW ¢ HacCIEeICTBEHHOW MPeApacroioKEHHOCTHIO.
3HaYeHHE MEAUIMHCKOW T€HETUKHA B MPEAOTBPALICHUN U JICYEHUH T€HETHYECKHUX
3a00JieBaHUN 4YesloBeKa. MeIUKO-TeHEeTHYEeCKOe KOHCYJIbTHpoBaHHue. CTBOJOBBIE
KJIeTKU. [loHsATHE «TEHETUYECKOTO Tpy3ay». DTUUECKHUE ACHEKThI UCCIEAOBAHHUMN B
00J1aCTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue ¢GakTophl MOBBINICHHOW YYBCTBUTEIBHOCTH YeENIOBEKa K
bU3UYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpY»Karolleh cpeapl. ['eHeTnueckas
MPEIPACHOJIOKEHHOCTh YEIIOBEKA K MATOJIOTHSM.

JemMmoHCTpanuu

Tabnuiel u cxemsl: «Kapuotun yenoBekay, «MeToabl U3y4eHUS TE€HETUKHU
yesoBekay, «I'eHeTuyeckue 3a00JIeBaHUsI YETOBEKaY.

IIpakTnueckas padora «CocTaBieHUE U aHAIN3 POAOCIOBHOIN.

Tema 15. Cejiekuusi OpraHu3mMoB

JloMecTukanuss W CeneKkuus. 3apOoKICHUE CEJICKIUU W JIOMECTUKAIIHM.
VYuenue H. WM. BaBunmoBa o IleHTpax mNpoUCXOXIEHUS W MHOrooOpasus
KYJbTYPHBIX pacT€HUW. Ponp cenekuuu B CO3JaHMM COPTOB PACTEHHM U TOPOJ
#&UBOTHbIX. CopT, MOpoAa, IMTaMM. 3aKOH T'OMOJIOTUYECKHX PSIOB B
HacjaeACcTBeHHOM wu3MeHuuBoctu H. WM. BaBunoBa, ero 3HadeHue s
CEJIEKIIMOHHOM paboThI.

Metoapl cenekimoHHON paboThl. MCKyCCTBEHHBIM OTOOp: MAacCOBBIA U
VHIUBUYaJbHBIN. Oransl KOMOWMHAIIMOHHON CCJICKIIHH. HcnbiTanue
NpOU3BOJUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUIY C TOMOIIBIO OILIEHKH
¢dbeHoTHna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ MoMoIIbio aHanm3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 KaKk  METOJA  CEJEKIMOHHOM  paboThl.
PaananvoHHBIN 1 XUMUYECKUN MyTareHe3 Kak UCTOYHUK MYTAlUH y KYJIbTYPHBIX



¢opm opranusmoB. lcnonb30BaHHE TE€HOMHOTO pEIAaKTUPOBAHUS M METOOB
pekoMOuHaHTHBIX JIHK 1151 momydeHust iCXOAHOTO MaTepuara Jjisi CEeIeKIUU.

[lomyuenue MOJINTUIOUOB. BnyTtpuBnosas ruOpuaU3aIIusL.
bnuskoponcTBeHHOE — CKpeliMBaHue, wid  uHOpuauHr.  HepojctBeHHoe
CKpelIuBaHue, wid aytopuauHr. ['erepo3uc u ero npuuuHbl. Mcnonb3oBaHue
rerepo3uca B cenekuuu. OtnanénHas rudpuauzanus. [Ipeononenue Oecrionus
MEXBUIOBBIX THOPUIOB. JOCTHKEHUS CEIEKIIUU PACTEHUHN U )KUBOTHBIX. «3e1éHas
DesOIOYUAY.

CoxpaHeHHE U U3y4Y€HUE T€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUH H
UX JUKAX pOAMYEH IS CO3JaHUsl HOBBIX COPTOB W  TUOpHUIIOB
CEJIbCKOXO3SIMCTBEHHBIX  KYJbTYp. H3yuenue, coxpawenue u  ynpasieHue
2EeHeMUYeCKUMU pecypcamu CenbCKOXO3AUCMEEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yensax YAVHUEHUs CYUecmeyiomux U co30anusi HO8bIX NOpoo, TUHUL U KPOCCO8, 8
MoM uucie ¢ NpPUMEHEHUeM COBPEMEHHbIX MemO008 HAYYHLIX UCCLeO08AHUL,
nepeoosvix uoell U NepcneKmuHbIX MexHON0SU.

JleMoHCTpanun

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. [. Kapneuenko, II. II.
JIykpsnenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuubl 1 cxeMbl: «lIeHTpbI TPOUCXOXKIEHUS U MHOTO00pa3ust KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTUYECKHUX PSIIOB B HACJIEACTBEHHOW M3MEHUYHMBOCTH,
«Metogsl cenexiuny, «Otnanéunas rudpuanzanus», «MyTareHesy.

JlaGopaTopHasi padora «/3yueHne COpTOB KyJbTYPHBIX PACTEHHUI U IOPOJ
JOMAITHUX KUBOTHBIX).

JlaGopaTopHas padora «/3yyeHne METOAO0B CEIEKIIUN PACTCHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUI».

Ikckypceusi «OCHOBHBIE METOJIbI M JOCTHIKEHHUSI CEJIEKIMU pPacTeHHH Hu
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIINIO, MJIEMEHHYIO bepmy,
COPTOUCHIBITATENILHBIN y4acTOK, B TEIUIMYHOE XO3SMCTBO, B JabopaTopuio
arpOyHUBEPCUTETA WM HAYYHOTO [IEHTPA)».

Tema 16. BUOTEXHOJI0THSI U CHHTETHYECKAs OHOJIOTHSI

OOBeKThI, UCHOJIb3yeMble B OHOTEXHOJIOTUU, — KJIETOYHbIE U TKAHEBbIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTUKA. TpaauimonHas
OMOTEXHOJIOTHS:  XJIeOOMeueHne, TMOIyYEeHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOJENHe. Mukpoouosornuecknii cuHTe3. OOBEKTBI MUKPOOHOIOTHYECKHUX
TexHoJsoruii. [Ipon3BoAcTBO GeKa, aMUHOKHCIIOT U BUTAMHHOB.

Co3nanue TEXHOJIOTUH W WHCTPYMEHTOB 1I€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUS T€HOMOB C IIEJIbIO MOJYYCHHUSI OPraHW3MOB U UX KOMIIOHEHTOB,
COJIEp KAIlUX HE BCTPEUAIOIIUECS B MPUPOAE OMOCUHTETUYECKUE TTYTH.



Knerounas unxkeHepus. MeToabl KynbTypbl KIETOK M TKAHEH PAacCTCHUN U
KUBOTHbIX. Kpuobanku. Comartnueckas ruOpuau3anus ¢  COMATHYECKHI
sMOpuorene3. lMcnonp30oBaHUE TaruIOWJIOB B CEJIEKIUU pacTeHui. [lomyuenue
MOHOKIIOHANbHBIX anmumei. Vcnonvzosanue MOHOKIOHANbHBIX U NOJIUKIOHAIbHBIX
anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOJOTBOpEHUE. PekoHCTpyKuus
AMIEKIIETOK U KIOHUPOBAHHME KUBOTHBIX. METOA TpaHCIUIAHTALIMU SIAEP KIETOK.
Texnonocuu 0300po6enus, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHOJNCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMocoMHass W TeHHas WHXKeHepus. VICKyCCTBEHHBI CHHTE3 TIE€Ha U
koHcTpyupoBanue pekomOouHaHTHbIX JIHK. Cozdanue mpanceennvix opeanusmos.
JIoOCTMKEHUs U NEPCHEKTHUBBI  XPOMOCOMHOW W TE€HHOW  HMHXXCHEPHH.
DKOJIOTUUECKHUE U 3TUYECKUE MTPOOJIEMbI T€HHON MHXXEHEPHUHU.

Memuuunckue ouorexHosoruu. [loctrenomuas nugposas meauuumna. [11P-
AuarHoctuka. MeTaOoJOMHBIN aHanu3, TEHOLEHTPUUYECKUH aHalu3 MpoTeoMa
YeJIOBEKa JUIsI OLICHKM COCTOSIHMSL €ro 340pOBbs. VICHOJIB30BaHHE CTBOJIOBBIX
kiaeTok. TaprerHas Tepanust paka. 3D-OuomHkeHepuss [uid  pa3pabOTKU
(yHIaMEHTAIIBHBIX OCHOB MEIUIMHCKHX TEXHOJOTMH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEH COYETAHUEM TEXHOJIOTUH TPEXMEPHOTO OUONMPUHTUHra U ckaddonaauHra
JUISL peLIEHUs 33]1a4 [IEPCOHATU3UPOBAHHON MEIULIUHBI.

CoznaHne BEKTOPHBIX BakKIMH C LENbI0 OOecreyeHUs] KOMOMHHPOBAHHOU
3amuThl OT Bo3Oyauteneir OPBU, ycTaHOBIEHHE MONEKYJIAPHBIX MEXaHU3MOB
¢yuxunonupoBanusi PHK-congep:kamumx BUPYCOB, BBI3BIBAIOIIMX OCO0O OINACHBIE
3a0071€BaHUs YEIOBEKA U JKUBOTHBIX.

JemMmoHCTpanuu

Tabnuupl 1 cxeMsbl: «Vcnob30BaHE MUKPOOPTAHU3MOB B TPOMBIIIUIEHHOM
MPOU3BOACTBEY, «KieTouHas nHxxeHepus», «I'eHHass HHXKEHEePUs».

JlaGopaTopHasi padora «/3ydyeHne 00bEKTOB OMOTEXHOIOTHI).

IIpakTnueckas padora «IlonyuyeHre MOJOYHOKHUCIBIX TPOAYKTOBY.

JKeKypeust  «bHOTEXHOJIOTHST — BaKHEWINas MPOU3BOJAWTEIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MMPOU3BOJICTBO)Y.

11 KITACC

Tema 1. 3apoxkaeHue m pa3sBUTHE SBOJIONMUOHHBIX NpeEACTABJICHUHA B
Oonosiornu

OpomonnonHas Teopuss Y. JlapBuna. Ilpennocbuiku BO3HUKHOBEHUS
napBuHHM3Ma. JKU3Hb U Hay4yHas nesaTenbHocTh Y. JlapBuHa.

JIBI>KylIME CUITbI HBOTIOLMH BUIO0B 110 Y. /lapBUHY (BBICOKAasi UHTEHCUBHOCTD
Pa3MHOXEHHUsI OpraHUW3MOB, HACJEICTBEHHass HM3MEHYUMBOCTh, Oopbba 3a
CYIIIECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmnenue cunTeTnuecko Teopun sBomonuu (CTD). HeirpanbHas
teopuss dBomtonuu. CoBpeMEHHas JBOJIOIMOHHAS  OHOJOTHA. 3HAYCHHE
HBOJIIOLIMOHHON TEOPUH B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHHBI MHpA.

JleMoOHCTpanun

[Toptpetsl: Apuctorens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Uinep, K.
Krosbe, Y. lapBun, C. C. YerBepukos, U. . HImansraysen, Jx. Xonaenn, /. K.
benses.

Tabmumpt u cxembl: «Cucrema xwuBoi mnpupoasl (mo K. Jlunuero)y,
«JlectHunia xuBbIX cymiecTB (o Jlamapky)», «Mexanusm GopMHUpPOBaHUS
IpuUCHocoOJieHnid y pacTeHuit u >kuBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mmapipyta nytemectBusa Y. Japsuna», «Haxonku Y. Jlapsunay, «DopMbl 60pbObI
3a cymectBoBanue», «llopoasl romyoOeit», «MHOroodbpasue KylabTYpHBIX (opM
KamycTb», «[loposibl JOMAIIHUX KUBOTHBIX», «CxeMa 00pa30BaHUsl HOBBIX BUJIOB
(mo Y. J[apBuny)», «CxemMa COOTHOLIEHUS JBWXKYLIUX CHUJ 3BOJIOLUNY,
«OCHOBHBIE TIOJIO)KEHUS] CHHTETHYECKON TEOPUU IBOJFOLIUN.

Tema 2. MuKpo3BoJIIOLUS U €€ Pe3yJIbTaThl

[Tonynsauus Kak 3neMeHTapHas eIUHHIA 3BOOLNH. COBpEMEHHbBIE METOMbI
OLICHKM TE€HETUYECKOr0 pPa3HOOoOpazus M CTPYKTypbl nomyisiuil. M3menenue
reHo()oHAa NOMyJSIMM KaK 3JEMEHTAPHOE HBOJIIOLIMOHHOE SIBJIEHHE. 3aKOH
reHeTrueckoro paBHosecus k. Xapau, B. Baitn6epra.

OneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) SBOJIONUU. MyTalmOHHBIN
npouecc. KomOuHaTuBHas u3MeHUMBOCTb. [lpeildp reHoB — ciydaliHble
HEHANpaBJICHHbIE W3MEHEHMs YacTOT ayiesied B momyssinusax.  O¢¢ekt
OCHOBaTensd. JDpgexkm Oymuvinounozo eopaviuka. CHUdNCEHUE 2EHEMUYECKO20
pasnoobpazus: npudunsl u cireocmeus. llposenenue saghghexma Opeiigha cenos 6
oonvuwux u  manelx  nonyaayuax.  Murpamuu.  M3omsums  momymisiuui:
reorpaguyeckas (IpoCTpaHCTBEHHAs ), OMOJOTUYecKast (PENPOIyKTUBHAS ).

EcrecTBeHHbIit oTOOp — HampaBistoumi ¢daktop dBodonuu. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBIDKYIIUH, CTaOWIU3UPYIONINHM,  Ppa3pbIBAIOIINNA
(mu3pynTuBHbIi). IlonoBoit oTOOpP. BO3HMKHOBEHHE M SBOIIOLUS COLUAIBLHOTO
MOBEJEHUS KUBOTHBIX.

[IpucnocoOaeHHOCT,  OPraHU3MOB  KaK  pe3yiabTaT  MHUKPOIBOIIOLHH.
Bo3nukHOBeHHe — mpucnocoOlieHud y  opraHu3moB.  ApomMopdo3bl U
uanoagantauuu. [Ipumepsl nprucnocoOieHnit y Opranu3MoB: MOPQOIOTHYECKHE,
¢usnonornyeckue, - OMOXUMHYECKHE,  MoBeaeHUeckre.  OTHOCHUTENBHOCTh
IPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xputepun u cTpykTypa. BumooOpazoBaHue Kak pe3yjibTaT
MUKpO3BOOIMHU. M3onduus — kimoueBod ¢dakTop BuaooOpazoBanus. Ilytu u
CIIOCOOBI BUJI000pa30BaHMUS: aJIONaTpUYECKOe (reorpaduueckoe),



CUMITATPUYECKOE (9KOJIOTHYECKOE), «MTHOBEHHOE»  (MOJMILIOUAN3ALNA,
rubpuan3zanus). JmuTeasHOCTh S3BOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl HopMHpPOBaHUS OMOTOTUIECKOTO Pa3HOOOpa3HSL.

Ponp  sBONIONIMOHHON OHONOTMM B pa3pabOTKe HAyYHBIX METOJOB
coxpaHeHus: 6Mopa3Ho00pa3usi. MUKPOIBOIOLUS U KOIBOJIOLHMS Mapa3suTOB U UX
X03s1eB. MexaHu3Mbl (OPMUPOBAHUS YCTOMYUBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBHOBI ¢ HEH.

JleMoHCTpanun

[Toptpetsl: C. C. UeTBepukos, 3. Maiip.

Tabmuupl u cxembl: «MyTauuoHHas HW3MEHUYMBOCTHY», «llomynsumonHas
CTpYKTypa Buaa», «Cxema nposiBieHus: 3akoHa Xapau—BaiinOepray», «JBuxyiiue
CHJIBI 3BOJIIOLIMMY, «IJKOJOTHYECKash U30JIALNS TOMYJIALNNA CeBaHCKOU (operny,
«['eorpaduueckas H30IAMUS  JIMCTBEHHUIBl CHUOMPCKOM U JIMCTBEHHULIBI
naypckoi», «llonynsnroHHbIE BOJHBI YUCIEHHOCTU XHUIIHUKOB U XKEPTBY», «CxemMa
JIEHCTBUSL €CTECTBEHHOTO 0TOOpa», «PopMbl OOpHOBI 3a CYIIECTBOBAHUE,
«BnycrpuanbHblii MenaHnu3M», «JKuBble Uckomaemsbie», «[lokpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka YKUBOTHBIX,
«®usnonoruueckue agantauum», <«llpucrnocoOieHHOCTh OpraHU3MOB M €€
OTHOCUTENBHOCTBY», «Kputepuu Buaa», «Bunbl-nBoitHukn», «CTpyKTypa BuAa B
npupojie», «Crocodsl Bua000pa3oBaHus», «l'eorpapuyeckoe BUI000pa3oBaHUE
TpEX BUIOB JAHABIIICH», «DKOJIOTHYECKOE BUA000pa30BaHUE BUAOB CHUHUID),
«ITomunoussl pactenniny, «KamycTHo-penedHbiid ruopu.

O6opynoBanue: repdbapun pacTeHUM, KOJUICKIIUN HACEKOMBIX, Uydelia MTUIl U
3Bepel C MpUMEpaMH pa3IMYHBIX MPUCTOCOOJEHUN, dYyyeiaa NOTUI] U 3Bepei
pa3HBIX BHJOB, TepOapuu pacTeHUW OJU3KUX BHUAOB, 0OPA30BABIINXCS
Pa3TUYHBIMU CTIOCOOAMH.

Jlaboparopnasi padora «BrisgBieHHEe HM3MEHYMBOCTH Yy OCOOEH OJHOTO
BUJIA».

Jlaboparopnass  padora  «lIpucmocobiienuss  OpraHu3MOB W HX
OTHOCHTEJIbHAS 11€JIECO00Pa3HOCThY.

Jlaboparopnasi pabdora «CpaBHEHHE BHJOB 1O MOP(HOJIOTHIECKOMY
KPUTEPHIOM.

Tema 3. Makpo3BoIOIUSA U €€ Pe3yJIbTAThI

Meronbl HM3ydeHHS MaKpO3BOJMIOLMUHM. [laneoHTONOrMyeckne MeTO.bI
u3ydeHus: osBoionuu. Ilepexomnpie @QopMbl U QUIOrEeHETHYECKHE  PSAJIbI
OpPraHHU3MOB.

buoreorpaduueckue meTonbl u3ydeHus sBostonuU. CpaBHeHHe (IOpPHI U
dbayHbl MaTepUKOB U OCTPOBOB. buoreorpaduueckue obinactu 3emun. Bumbi-
SHJEMUKHU U PEJUKTHI.



OMOpPHOJIOTMYECKUE U CPaBHUTEIBHO-MOP(HOIOrMUYECKUE METOAbl W3YUYEHUs
3BONIIOLMHU. ['€HeTMYecKue MEXaHW3Mbl 3BOJIIOLIMM OHTOIEHE3a M IMOSBICHUS
SBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PyaumenTtapHsle  opranbl M aTaBU3MbL.  MOJEKYJIPHO-TEHETHYECKHE,
OMOXMMHUYECKHME W  MaTeMaTHYeCKWe  METOJbl  HM3YyYEHHs]  SBOJIOLHUU.
['omonoruunsie reHbl. COBpEeMEHHBIE METOIbI MOCTPOEHUS (HUIOTEHETUYECKHUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTAIUU U SBOJIIOIUS TECHOMOB.

OO61ue 3aKOHOMEPHOCTH (TpaBuia) IBOMIONUU. [Ipunyun cmenvl QyHKYUI.
HeobOpatumocTs 3BoonMu. AnantuBHas paauarnus. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLUU.

JleMoHCTpanun

IToptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mroiep, J. ['ekkerns.

Tabmuibl 1 cxembl: «DUIOTEHETUUECKUN PsIT JIOMIAAN», «APXEONTEPUKCY,
«3Bepo3yOnie  smiepb»,  «Creronedanby, — «Punnmodurey,  «CemeHHBIE
nanopoTHUKW», «buoreorpapuueckue 30HbI 3emin», «Jlpeiid KOHTHUHEHTOBY,
«Pemuktby, «HauanbHble CTaaud 5SMOPHUOHAIBLHOTO PA3BUTHUSI TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTrMYHBIE W aHAJIOTMYHBIE OpraHel», «PyauMeHTh,
«ATaBU3MBDY, «XPOMOCOMHBIE HAOOpBHI YEJIOBEKa M IIMMIIAH3e», «l JIaBHBIC
HampaBJIEHUS 3BOJIOLUNY, «OO0LI1e 3aKOHOMEPHOCTHU HBOJIIOLIUNY.

OO6opynoBaHue: KOJUIEKIUU, TrepOapuu, MYJS)KM HCKOIMAEMBIX OCTaTKOB
OpraHu3MOB, MYJISI’KU TOMOJIOTMYHBIX, aHAJOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUJIEKIIUU HACEKOMBIX.

Tema 4. IlpoucxoxkaeHue u pa3BuTHE KU3HU HA 3emJie

HayuHble rHUMOTE3bl NPOUCXOXKIAEHUS >KU3HM Ha 3emie. AOHOreHe3 u
naHcrnepmusi. JJoHayuHble MpeACTaBICHUS O 3apOKJICHUU KU3HU (KPEALMOHU3M).
['Mnore3a NOCTOSHHOTO CaMO3apOXKICHMS )KMU3HU U €€ OIIpoBepKeHne onbITaMu D.
Penu, JI. Cnannanuanu, JI. [lactepa. [IpoucxoxaeHue >xu3Hu U aCTPOOUOIIOTHS.

OcHoOBHBIE JTanbl HEOPraHUYECKOU JBOJIIOLIUH. IImanerapHas
(reosornueckasi) HBOJIOIHMA. XHUMHYECKas OdBOJIOIMSI. AOWOTeHHBIM CHHTE3
OpraHnyeckux BemecTB u3 Heopranudeckux. Ombir C. Mwummepa u I'. IOpwu.
OOpazoBanue mnonuMepoB u3 MoHomepoB. KoarepsatHas rumnoresa A. M.
Omnapuna, runoresa nepBudHoro 0yiaroHa JIx. XomnaeitHa, TeHETHUECKasl TUTIOTE3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MPOTOKJIETKH.

HUctopusa 3emnn u meronsl €€ wu3ydeHus. lckomaemple OpraHMYecKHe
ocrarku. ['eoxpoHonoruss u e€ wmeronbl. OTHOCUTENbHAs M aOCOJIIOTHAS
reoxXpoHosorus. I'eoxpoHoiornueckas ImkKana: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.



HauaneHble sTanbl opraHnyeckoil sBomtouuu. [losBiaeHue W H3BOIIOLMS
MEPBBIX KIJIETOK. DBOJIONHUS MeTa0onu3Ma. BO3ZHUKHOBEHUE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MUKPOOHbBIE OMOTIIEHKN KaK aHaJIOT MEePBhIX Ha 3emMiie COOOIIECTB.
CrpomMaronuTtsl. [IpokapruoTsl U 3yKapUOTHI.

[Ipoucxoxaenne 3ykapuoT (CUMOUOTeHe3). DBOIIOIMOHHOE TTPOUCXOKIECHUE
BUpYCOB. IIponcxokaeHue MHOTOKIETOYHBIX OpraHu3MoB. BoO3HHKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOUYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIOLMH BbICHIUX pacTeHUuM. OCHOBHBIE apoMOPGO3bI
pactenud. Bpixon pacrtenuii Ha cymry. IlosiBlIeHHE CIIOPOBBIX PACTCHUW U
3aBoeBaHMEe uMH cymu. CemeHHble pacTeHHs. [IpoHCXOXKIeHHE BETKOBBIX
pacTeHuil.

OcCHOBHBIE 3Tanbl SBOJIOIUU KUBOTHOrO Mupa. OCHOBHBIE apoMOP(O3bI
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. IlepBble XOpAOBBIE KUBOTHBIE. JKU3Hb B BOAE. DBOIIOLHMS MO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentunuit. [IpoucxoxaeHrue MIEKONMUTAOIMINX U
ntuil. [lpuHuun kimroyeBoro apomopdosza. OcBoeHHe O€CO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3zuTtne xu3HM Ha 3emMje MO ’paM W MEpUoJaM: apXeu, MPOTEPO30il,
nmajgeo3oi, Me3030M, KaifHo3o0i. OOmas  XxapakTepucTuka KiuMara U
rE0JIOTUYECKUX TporeccoB. llosiBIIeHHE M PacUBET XapaKTEPHBIX OPTraHU3MOB.
VYrieoOpa3oBaHue: €ro yCJIOBUs U BIUSHHUE Ha Ta30BbIN COCTaB aTMOC(EPHI.

MaccoBbie BBIMUPAHHUSI — SKOJIOTHYECKUE KPU3UCHI Mpouuioro. [puyunel u
CHEACTBUSL MAacCCOBBIX BbBIMUpPAaHUM. COBpPEMEHHBIM SKOJIOTMYECKHM KPU3HUC, €ro
ocobennoct. [Ipobrema coxpanenus 6nopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucteMa opraHudeckoro mupa. [IpuHiumnel kraccudpukanmu
opranu3MoB. OCHOBHBIE CUCTEMATUUECKUE TPYIINbI OPTaHU3MOB.

JemMmoHCcTpanuu

[Toptpetsr: ®@. Penu, JI. Cnannanuanwu, JI. [Tacrep, M. 1. Meunukos, A. H.
Omnapun, Ix. Xonaenn, I'. Mémnep, C. Mumnep, I'. IOpnu.

Ta6nuiet u cxembl: «Cxema onbita @. Penny, «Cxema omnbita JI. TlacTepa mo
W3YUYCHUIO CaMo3apoxkacHus xu3Hm», «Cxema ombita C. Mumnepa, I'. FOpwn»,
«JTanbl  HEOpPTaHMYECKOW  JBONIOIUUY»,  «['eoXpoHOJOTHUECKass  IIKajiay,
«HauanpHble dTanbl OpraHuYecKoi IBOTIONUNY», «CxeMa o0pa30BaHUS DYKapHOT
nyTéM cuMOuorenesa», «Cucrema >XUBOW mpupoab», «CTpoeHHE BHUpPYyCay,
«Apomopdo3bl  pacTeHui», «PuHMOPUTEY, «OIHOKIECTOYHBIE BOJOPOCINY,
«MHorokJieTounsie  Bomopociam», «Mxwm», «llanmoporHukm», «l omocemMeHHbIe
pactenusi», «OpraHbl IIBETKOBBIX pacTeHUW», «Cxema pa3BUTHUS KUBOTHOIO
Mupa», «Apomopdo3sl KUBOTHBIX», «lIpocreitmme», «KUIIEUHOMOTOCTHBIEY,
«ITnockue YEpBUY, «YeHUCTOHOTHEY, «PBIOBI», «3eMHOBOTHBIEY,



«lIpecmbikaromumecs», «lItuup», «Muekonutaromue», «Pa3BUTHE KU3HU B
apxeuckou spe», «Pa3Burue )KU3HU B POTEPO30MCKON 3pe», «Pa3BuTue XKu3HU B
MTaJIC030MCKOM 3pe», «Pa3BUTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B
KaitHO30MCKOM 3pe», «CoBpeMeHHas CUCTEMA OPraHUYECKOrO0 MUPa.

O6opynoBanue: repbapuu pacTeHU pa3IMYHBIX OTAENIOB, KOJUICKIIHH
HAaCEKOMBIX, BIIAYKHBIE IIPenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUN
WTJIOKOXKHUX, CKEJEThl IMO03BOHOYHBIX JKMBOTHBIX, Yy4esia ITHI[] W 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEN, IOJE3HBIX HCKOIAEMbIX, MYJISKA OpPraHUYECKHUX
OCTaTKOB OPraHU3MOB.

Bupryansnasa  ga0oparopHas padora «MonenupoBaHHE — OIBITOB
Mumnepa—tOpu 1o uzydeHuto abMOreHHOro CUHTE3a OPraHUYeCKUX COCTMHEHUN B
NEPBUYHON aTMOChepe».

JlabopaTopHass padora «l3ydeHue W ONHCAHWE HCKOMAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB.

IIpakTuyeckas padora «U3yueHune OCOOCHHOCTEH CTPOCHUSI PACTEHUU
Pa3HBIX OTACIOBY.

IpakTnueckas padora «/3ydeHue ocoOEHHOCTEN CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX».

Tema 5. IIpoucxoxaeHue YeJ10BeKa — AHTPOINOIeHe3

Pa3znensl 1 3amaum aHTpONOIOTHU. METOIbI AHTPOIIOJIOTHH.

CraHoB€HUE TPEACTABICHUN O MPOUCXOXKJICHHHM YEJIOBEKa. Penurunosnble
B033peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

CxoacTBO yenoBeka ¢ KUBOTHbIMU. CHCTEMATUUYECKOE MOJIOKEHHUE YEIIOBEKA.
CBugerenscTBa  CXOJACTBA  YENOBEKA C  JKUBOTHBIMU:  CPaBHUTEIBHO-
MOP(OJIOTHUECKHE, AMOPHUOJIOTUUECKHE, (hU3H0JIOTO-OMOXUMHUYECKHE,
nopegeHueckrne. OTIMYMS YEJIOBEKA OT KUBOTHBIX. [IpAMOXOXKIEHUE U KOMILJIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuUTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JIBrkymue cuibl ((haKTOphl) aHTPOIIOTEHE3a: OMOJIOTHYECKHE, COIUATIbHBIC.
CooTHollleHne OMOJOTUYECKUX U COIIMAIIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaguu aHTpONoOreHe3a. PaHHWE ueIoBeKOOOpasHbIe 00E3bsIHBI
(TIpOKOHCYJIBI) M PAaHHHE TIOHTUBI — OOIINE MPEAKU YETOBEKOOOPa3HBIX 00E3bsH U
mo1eil. ABCTPAJIONUTEKU — JIBYHOTHE MPENKHU Jroeil. YUeloBeK yMenblil, epBbie
U3TOTOBJICHUS OPYIHUM TpyAa. YenoBeK NpsIMOXOAALIMNA U MEPBBIA BBIXOJ JIOJIEHN
3a mnpenenbl  Adpuku. UYenoBek redaennOeprckuii —  OOMUNA  TIPEIOK
HEaHJIEPTaJIbCKOr0 YEJIOBEKAa U YEJIOBEKA Pa3yMHOro. YelloBeK HeaHIEPTaNbCKHI
KaK BHJ JIIOAEH XOJIOAHOIO KiuMara. YenoBeK pa3yMHBIM COBPEMEHHOIO THIIA,
JICHUCOBCKUI 4YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpenenamu Adpukwu.
[TasieoreneTrka v najeoreHOMHUKA.



DBOJIOLMST COBPEMEHHOTO 4esoBeKa. EcrecTBeHHBbIH OTOOp B MOMYJISIIIUSX
yenoBeka. MyTanmoHHbIH Tporiecc U noaumop¢usM. [lonmynsiuoHHbIE BOJHBI,
apeid reHoB, Murpanus U «d(QQPEeKT OCHOBATEN» B MOIMYJSIITUIX COBPEMEHHOTO
YEJI0BEKa.

UYenoseueckue pacel. [loHsatne o pace. bonbmme pacel: €BponeougHas
(eBpasuiickasi),  aBCTpaJlo-HETpoHWHAas  (dPKBaTOpuUalbHasA),  MOHTOJOMJIHAS
(a3narcko-aMepuKaHcKasi). Bpems u myTH pacceneHHs 4YeloBeKa IO IUIAHETE.
EnuncTtBO  yenoBeuweckux pac. HayyHas  HECOCTOSITENIBHOCTH — pacu3ma.
[IpucnocoO1eHHOCTh YeNoBEeKa K PAa3HBIM YCIOBUAM OKPY>KAIOIIEH CpeJbl.
Bnusaue reorpaduyeckoil cpeapl M apeiidba reHoB Ha MOPQOJIOTHIO H
(U3HOIOTHIO YeTIOBEKaA.

MexnucuumnuHapHsle  MeToAbl B (Gu3Mueckoil  (OMOIOrMuYecKoi)
AHTPOMOJIOTUU.  OBOJIOLMOHHAS ~ AHTPOINOJOTHS W MaJI€OAHTPOMNOJIOTHUS
YEJIOBEUECKUX NOMyJIsUui. bruoconnanbHbple HcCIeqoBaHUS MPUPOJBI YETIOBEKA.
HccnenoBanue K03BOMOLUHN OUOJIOTMYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JeMmoHCTpanuu

[Toprpersr: Y. JdapBun, JI. Jluku, 4. 5. Poruackuin, M. M. I'epacumos.

Tabnuibl U cxeMbl: «MeTo/Ibl aHTPOTIOJIOTUNY, «I 0JIOBHON MO3T YeJIOBEKa,
«YenoBekooOpa3Hble 00€3bsHBDY, «CKENeT YeJoBeKa U CKEJIEeT IMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBbID», «J{BHKYIUE CUITBI aHTPOIOT€HE3a», « DBOJIIOLIMOHHOE
IpEBO  YeloBeKa», «ABcrpaimonurek», «YemoBek  ymenslit», «Yenosek
MPAMOXOJAIININY, «JleHncoBCKui uenoBek» « Heannepranbuby, « KpoMaHbOHIIBDY,
«IIpenku yenoBekay», « ITanbl SBOJTIOLNH YETOBEKaY, «Packl UEIOBEKay.

O6opynoBanue: MyJSDKM — OKAMEHEJIOCTEH, MPEeIMETOB  MaTepuaibHON
KyJIbTYpbl ~TpPEAKOB 4YeloBeKa, penpoaykuuu (pororpadum) KapTUH C
MU(DOTOTHYECKUMU U OHUOJEHCKUMH CIOKETaMH TPOMCXOXKJICHUSI YeJIOBEKa,
(pororpaduu HaXOAOK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOJIENb
yepena 4YejJoBeKa M ueperna MIMMIIAH3€, MOJENb KHCTH 4YEeJIOBE€Ka U KHUCTH
IIMMIIaH3€, MOJIEJIM TOpCa MPEAKOB YEIOBEKa.

JlaGopaTtopnasi padora «l3yueHne OCOOCHHOCTEM CTpOEHUsI CKeJeTa
YeJIOBEKA, CBA3AHHBIX C MPSIMOXOKICHUEM.

IIpakTuyeckas padora «/3yyeHue SKOJOTMYECKUX aJalTallMi YeJIOBEKay.

Tema 6. Jkojoruss — Hayka O B3aHMOOTHOILICHUSIX OPraHU3MOB H
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:Kaloleil cpeaoi

3apoxkieHre U pa3Butue 3kojorud B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CeBepuoBa, J. I'ekkensi, A. Tenciu, B. H. Cykauéa. Pa3gensl u 3amauu
3KOJIOTHH. CBSI3b KOJIOTUU C IPYTUMU HAYKAMH.



Metoapl skosioruu. [loneBsle HaOMOAEHHSA. DKCIEPUMEHTHI B HKOJIOTHH:
NpUpoAHbIe W JaboparopHbie. MojenupoBaHue B SKOJIOTMU. MOHUTOPHUHT
OKPYKAIOIIeH CpeIbl: TOKAITbHBINA, PETUOHATBHBINA U TJIOOATHHBIN.

3HaUYECHHUE OKOJOTMYECKUX 3HAaHMM JUIl  YEJOBEKA. OJKOJIOIMYECKOE
MHUPOBO33pEHUE KAK OCHOBA CBA3EH 4YeyloBeuecTBa ¢ npuponoi. dopmupoBanue
AKOJIOTUYECKOH KYJIbTYPhI U SKOJIOTHYECKON TPAMOTHOCTH HACEIEHUSI.

JleMoOHCTpanun

[Toptpetsi: A. I'ymbonsar, K. @. Pynbe, H. A. Cepepuos, 3. I'ekkensb, A.
Tencnu, B. H. Cykaués.

Tabmuupsl u cxembl: «Paznensl skonorum», «Metoasl 3koiaorun», «Cxema
MOHUTOPUHIA OKPYXKAIOLIEH CPEIBI».

JlaGopatopHasn padora «3yueHune METOJIOB 3KOJIOTHYECKHUX
UCCIIEIOBAHUI.

Tema 7. Opranusmsl u cpea 00MTaAHUSA

DKoJyiornueckue (paKkTopbl U 3aKOHOMEPHOCTH X AeicTBus. Knaccudpukarms
AKOJIOTUYECKUX (PAKTOPOB: abHOTHYECKUE, OMOTUUYECKUE, aHTpOoNOreHHbie. O01mue
3aKOHOMEPHOCTH JAEWUCTBUA 3Kojorudeckux (axrtopos. IlpaBuno munumyma (K.
Hnpenrens, 0. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE M CTEHOOHOHTHbBIE
OpTraHHU3MBI.

AbGuotnueckue ¢akrtopel. CBeT Kak sKojormyeckuil Qakrop. [leiicTtue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIEKTpPa Ha OPraHU3MBbI. DKOJIOIMYECKUE TPYIIIbI
pacTeHUH M JKMBOTHBIX II0 OTHOLIEHMIO K cCBeTy. CUTrHaJIbHAs poOJIb CBETA.
DoTONEPUOIU3ZM.

Temneparypa kak nskosnorudeckuid dakrtop. JleiicTBue TemmepaTypbl Ha
opranus3Msbl. [IOMKWIOTEpPMHBIE U TOMOMOTEPMHBIE OPTAHU3MBI. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skojormyeckuid (paktop. IlpucnocobneHus pacteHuili K
nojAep>kaHuto BogHoro Oananca. Knaccudukanus pacTeHHil MO OTHOILIEHUIO K
Bojzie. [Ipucnoco6nenns KUBOTHBIX K HU3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOWUTaHUS OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3/AYIIHAs, MOYBEHHAs,
rIyOMHHasT  MOANOYBEHHAs,  BHYTpUOpPraHu3MeHHas.  DPU3NKO-XUMHUYECKHE
0COOEHHOCTH cpen oOuTaHus opraHu3MoB. IlpucrnocoOneHuss OpraHu3MoB K
KU3HU B PA3HBIX Cpelax.

buonornyeckue putmbl. BHemHue W BHyTpeHHHE pUTMBL. CyTOYHBIE U
roguuHbie puTMbL. [Ipucrnoco6seHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIJIOBUU JKU3HU.

XKuznennsie Qopmbl  opranu3zmMoB. lloHsTue o JKu3HeHHOU (opme.
XKuzHenHsie (OpMbl paCTEHUM: 1€PEBbsI, KYCTAPHUKU, KyCTAPHUYKH, MHOTOJIETHUE



TpaBbl, OJIHOJNIETHHE TpaBbl. JKU3HEHHbIE (OPMBI KUBOTHBIX: THUIPOOUOHTHI,
re00MOHTHI, a9pOOHOHTHI. OCOOCHHOCTH CTPOEHUS U 00pasa KU3HH.

buotnueckue (bakTOopHI. Buner OMOTHYECKUX B3aUMOJIEVCTBUM:
KOHKYPEHI[US, XUITHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTyalan3M, KOMMEHCAIN3M (KBapTHPAHTCTBO, HaxJieOHMUecTBO). HeTpoduueckue
B3aUMOJICUCTBUS  (Tomuyeckue, (Qopudeckue, ¢adbpuueckue). 3HAYCHUE
OMOTHYECKNX B3aUMOJICHCTBUN JJi1 CYIIECTBOBAHUS OpPraHU3MOB B Cpelne
obutanud. [IpuHIUIT KOHKYPEHTHOTO UCKIIOYECHUSI.

JdemMoHcTpaumuu

Tabmuupl U cxeMbl: «Jkojorndeckue (pakTopey, «CBETOBOM CHEKTPY,
«IKOJIOTUYECKHUE TPYIIIbl >KUBOTHBIX MO OTHOIICHUIO K CBETY», «TenIoKpoBHbIE
KUBOTHBIE», «XOJOIHOKPOBHBIE JKUBOTHBIE», «DH3HONIOrHYECKUE aaanTaluuu
KUBOTHBIX», «Cpenpl O0OWTaHHUS OPraHu3MoB», «DBHOJOTUYECKHE PUTMBI»,
«Kuznennole  ¢opmbl  pacTeHui», <« KusHeHHbIE  (QOPMBI  KHUBOTHBIXY,
«9KocucTeMa MMPOKOIMCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jecay, «Llenu
nuTaHus», «XuimHuuectBoy», «llapasutuzm», «Konkypenuus», «CuMOnos»,
«KomMeHcanu3zmy.

ObopynoBanue: repOapuu pacTEHUM M JKUBOTHBIX, MPUCIHOCOOJIEHHBIX K
BIUSHUIO PAa3UYHBIX OSKOJOTUYECKUX (PAKTOPOB, TepOapuu CBETOITIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIOOMBBHIC, TCHEIIOOUBBIC U
TEHEBBIHOC/IMBbIE KOMHATHBIE PACTEHHUS, TepOapyuu U KOJUIEKIIUU TEIIOTIOOUBBIX,
3UMOCTOMKHX, MOPO30YyCTOMYMBBIX PACTEHUM, Yydena MTHIl U 3Bepeil, repdapuu
pacTeHul, OTHOCSAIMXCA K rurpoduraMm, kcepopuraMm, me30puTaM, KOMHATHBIE
pacTeHusl TaHHBIX TPYIIN, KOJUICKIIMH KUBOTHBIX, OOUTAIOIIMX B Pa3HbIX cpeax,
repOapuM M KOJUICKIIMM pACTEHUA U OSKUBOTHBIX, OOJAJAIONUX dYepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBUW >KU3HM, repdapuud u
KOJUIGKIIMM PACTEHUNM M JKUBOTHBIX PA3JIMUHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
KUBOTHBIX, YUYACTBYIOIIUX B Pa3IMYHbIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopHasi pabora «BpIsiBIcHHE NPHUCTOCOOICHU OpPraHUu3MOB K
BIIMSIHUIO CBETA.

JlaGopaTtopnasi paGora «BpbisiBIeHHE NPUCTOCOOJEHUNM OPraHU3MOB K
BJIUSTHUIO TEMIIEPATYPbI».

Jlaboparopuasi pabdora «AHATOMHUYECKHE OCOOCHHOCTH pAcCTEHUU U3
Pa3HBIX MECT OOUTAHM.

Tema 8. DkoJiorust BUA0B M NOMYJISLHIA

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOMYJISALHH. [Monynsimuss  kak
Oouonoruyeckasi cucrema. Poinb HEOJHOPOAHOCTU Cpenbl, PU3NUECKUX OapbepoB U
0CcOOEHHOCTEN OMOJIOrvM BUAOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiquid. OCHOBHBIE TMOKAa3aTelld MOMYJISIIIUU: YHUCJIEHHOCTh, IIOTHOCTD,



BO3pAacTHasi U TIIOJIOBas CTPYKTypa, POXKAAEMOCTb, MPUPOCT, TEMII pOCTAa,
CMEPTHOCTb, MUTPALIUSL.

DKkosioruyeckas CTpykrypa nomnyiasiuud. OUueHKa YHCICHHOCTH NOMYJISALINH.
JluHaMuKa MOMyISUMA U €€ peryisiiusa. buoTudeckuil MOTEHIMAN MOIYJISLHH.
MopaenupoBanre TMHAMUKH TOMyIsiuuu. KpuBble pocTa YMCIEHHOCTH MOMYJISLUY.
Kpusbie BbDKMBaHUA. Perynmsanmsi 9ucIEHHOCTH TOMYJSIIUN: POib (aKTOPOB,
3aBHCSIINX U HE 3aBHCAIINX OT INIOTHOCTH. DKOJIOTHYCCKUE CTPATETHH BHJIOB (I- U
K-ctpaterun).

[Tonsatue o0 sKojorMYecKkor Huie Buaa. Mectoobutranue. MHoromepHas
MozeNb 3KoJiorndeckon HumM JIk.M. XatumHcoHa. Pa3mepbl 3KOJIOrMYECKOU
Huy. [loTeHnnanpHas u peaTn30BaHHAas HULLU.

Bun kak cucrema nomymnsuuid. Apeansl BUAOB. Buabsl M MX KU3HEHHBIE
CTpaTeruu. JKOJOTUYECKUE IKBUBAJTICHTHI.

3aKOHOMEpPHOCTU TOBEJAEHUS W MUrpaluid >KUBOTHBIX. bHosorndeckue
WHBA3UH Yy>KEPOJHBIX BUIOB.

JeMmoHCTpanuu

[Toptper: Ix. U. XaTuynHCOH.

Tabmuipl U cXeMbl:  «DKOJOTUYECKUE XAPAKTEPUCTUKU OIS,
«IIpocTpaHcTBEHHass  CTpyKTypa HOONyJasiuum», «Bo3pacTHble  NHpaMuabl
nonynanun», «CKOPOCTh 3aCENEHUs IOBEPXHOCTU 3EMJIM  Pa3IMYHBIMU
opranuzmammn», «Mogeins 3kosorndeckor Humu J[x. M. XarunHconay.

O6opynoBanue: repoapun pacTeHU, KOJUICKIIUN )KUBOTHBIX.

Jlaboparopnass  pab6ora  «llpucnocoGneHuss ceMssH pacTeHHH K
PaCCEICHUION.

Tema 9. Jkos10rus cO00MIECTB. IKOJIOTHYECKUE CUCTEMBI.

CooOmiectBa opraHu3moB. buoneHo3 u ero crpykrypa. CBsizu Mexuay
OpraHu3Mam# B OMOIIEHO3E.

Oxocucrema kak oTkpbiTas cucrema (A. Ix. Tencnu). OyHKIMOHAIbHBIE
OJIOKM OpraHu3MOB B JKOCHUCTEME: MPOAYLEHThl, KOHCYMEHTHI, PEIYILCHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u ceTdu. AOUOTHUECKHE OJIOKU
skocucrteMm. [1ouBsl U Wikl B 3kocucTeMax. KpyroBoport BEIECTB U OTOK SHEPTUH
B DKOCHCTEME.

OcHOBHBIE  TMOKa3zaTeld  d3KOCUCTeMbl. buomMacca ©  OpOLYKIUA.
DKOJIOTUUECKHE MTUPaMUJIbI YU CE, OMOMAaCChl U YHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotixu. Duykmyayuu.
HampaBnennbsie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — cyKieccuu. llepBuunbie H
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOTE€HHbIE BO3JICUCTBUA Ha
cykneccun. Knumakcnoe coobmectBo. buopasHoodpasue u mojHoTa KpyroBoporta
BEILIECTB — OCHOBA YCTOMYMBOCTU COOOIIIECTB.



[IpuposiHbIE PKOCUCTEMBI. JKOCUCHEMbL 03EP U peK. IKOCUcmemMbl Mopeu U
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMenel, nyCmbvitb.

AHTpOINOreHHBIE 3IKOCUCTEMBI. ATrpo3kocucTema. ArpoueHo3. Paznuuwms
MEXIY aHTPOIOTC€HHBIMU U MTPUPOJHBIMHU SKOCHUCTEMaMHU.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['oponckas
dnopa u dayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buomormdeckoe wu
XO3SIICTBEHHOE 3HAYEHHE arpOIKOCHUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aMMOJIEUCTBHI OPraHW3MOB B
IKOCHUCTEMaxX. Ponb Kackaomozo sghghexma u 6ud08-30uduxamopos (Kioueswblx
61008) 6 YyHKYUOHUposanuu 3Kkocucmem. IlepeHOC SHEPIHUU U BEIIECTB MEXKTY
CMEXXHBIMU 3KOCUCTEMAMH. Y CTOMYMBOCTh OPTAHU3MOB, MOIYJISIUNA U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHA.

Mexanuzmwi 8030elicmaus 3AepA3HEHUl  PA3HBIX munos Ha
CYyOOP2aHUZMEHHOM, OP2AHUMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSX,
OCHOBbI  DKOJIO2UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCMEUs.
MeTo1070THs MOHUTOPHHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JemMmoHCTpanuu
[Toptper: A. Ix. Tencnu.
Tabmuupr u  cxembl:  «CTpykrypa  OHoueHO3a»,  «DKOCUCTEMA

IIMPOKOJIMCTBEHHOTO Jieca», «IKOCUCTEMa XBOMHOIO jeca», « OyHKIIMOHAIbHbIE
Ipynnbl OPraHU3MOB B 3KocucTeMe», «KpyroBOpOoT BEIIECTB B 3KOCHUCTEMED,
«llenn nutanus (macTOUIIHAS, AETPUTHAA)Y», « IKOJOTUYECKAS TUPAMUIA YHUCEID,
«IKoJoruyeckas nupamuga OMoMacch», «IKOJOTUYECKAs] MUPAMUIa YHEPTUN,
«O0pa3zoBanue 6onotay, «IlepBuuHas cykueccus», «BoccTaHoBIEHHE Jieca TOCTe
noxapa», «9KOCHCTEMa 03epa», «ArpoueHos», «KpyroBopor BemecTB M MOTOK
SHEPruM B arpoueHose», «IIpumepsl ypoosKocuCTEM.

O6opynoBanue: repOapuu pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydesia NTUIl U
3Bepeil, repbapuu KyJbTypHBIX U TUKOPACTYIIUX PACTCHHM, aKBApUyM KaK MOJIEIb
HKOCHUCTEMBI.

IIpakTuyeckas padora «3yuenue u onucanue ypo0oIKOCHCTEMBD.

JlabopaTtopnasi pabora «l3yueHue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKypeusi «IDKCKypCHsl B TUIIUYHBIA OuoreorieHo3 (B AyOpaBy, Oepe3HsiK,
€JIbHUK, Ha CyXOJIOJIbHBIN MM MOWMEHHBIN JIyT, 03€p0, O0J0TO)».

IKCKypeHuss «IKCKypcUs B arpo’Kocuctemy (Ha 1oJie WU B TEIIMYHOE
XO035HUCTBO)».

Tema 10. Buocdepa — riiodaabHas IKoCUCTEMA

buocdepa — oOmennanerapuas o0osodyka 3eMiH, TA€ CYIMIECTBYET WIIU
CyllleCTBOBaJIa kU3Hb. PazBuTue npencrapieHuid o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uocdepe. Obnactu 6uocdeps! u e€ cocran. XKuboe
BEIIECTBO OMOc(hepsl U €ero PyHKITHH.

3aKOHOMEpPHOCTH cyliecTBOBaHUsl Onocdepbl. OcobeHHOCTH Ouochepsl Kak
rJ100anbHON 3KOCUCTEMBI. JlMHaMudeckoe paBHOBecue B orochepe. KpyroBopotsl
BEIIIECTB M OMOTCOXUMUYECKUE MUKIIBI (Yrieposaa, a30Ta). PUTMHUYHOCTE sSBIICHUN
B Omocdepe.

3oHansHOCTh OWochepnl. IlonsTne o Owome. OCHOBHBIE OWOMBI CYIIIH:
TYHJIpa, XBOMHBIE JIeca, CMEUIaHHBIE U MIMPOKOJIUCTBEHHBIE Jieca, CTEINH, CaBaHHbI,
MyCTBIHU, TPOMIMYECKHUE JIeCa, BICOKOTOPhs. Kinmar, pacTUTEeNbHbBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa 1 QyHKIIHUS KUBBIX CHCTEM, OIICHKA UX PECYPCHOTO MOTEHIIMAIa U
onocdepHbIX QPYHKITHI.

JeMmoHCTpanuu

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

Tabmuubl u cxembl: «l'eocthepsr 3emmn», «KpyroBopoT a3zora B mpHUpoOJIe»,
«KpyroBopot yriepona B mpupojae», «KpyroBopoT Kuciopojga B HPHUPOIEL»,
«KpyroBopoT Bojabl B mpupoze», «OcHOBHbIE OMOMBI cyminy, «KinMarnueckue
nosica 3emany», «TyHapay, «Taiira», «Cmemannasii necy, «IIIMpoKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiHsmy, « Tponuyeckuii gec.

Oo6opynoBanue: repobapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKITUH KUBOTHBIX.

Tema 11. YestoBek U OKpY:Kaloias cpeaa

DKOJIOTUYECKHEe KPHU3WUChl M WX NpUYMHBL. Bo3neiicTBue denoBeka Ha
ouochepy. 3arpszHeHue BO3AyMIHOW cpenasl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BoAHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Pazpymenue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHne kinmMara.

AHTpOIIOTEHHOE BO3JCHCTBUE HA PACTUTENIBHBIM M KUBOTHBIA Mup. OxpaHa
PACTUTENHHOTO W JKUBOTHOTO MHpa. OCHOBHBIE MPUHIIUAIIBI OXPAHbI MPHUPOJIBI.
Kpacasie xHuru. Oco0o oxpansembie npupojansie Ttepputopun (OOIIT).
Boranuueckue caapl v 300JI0THYECKUE TTAPKHU.

OCHOBHBIC TIPUHITUIIBI YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA W TPUPOJIBIL.
PanmmonanpsHOE  TPUPOMOMONB30BAHUE W COXpaHEHHWE  OHOJIOTHYECKOTO
pazHooOpasus 3emud. OOIMEe 3aKOHOMEPHOCTH TJIOOATBHBIX AKOJOTMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOSTHBIE TIOCIIECTBUSL.

Pa3BuTHe METOIOB MOHHUTOPHWHTAa pa3BUTHS OIMACHBIX TEXHOTECHHBIX
npoueccoB. CucmemHvle uccredo8aHus nepexooa K pecypcocoepezaroujei u
KOHKYPEeHmMOoCcnocooHou snepeemuxe. buonocuueckoe paznoobpasue u 6Ouopecypcol.
Hayuonanvuvle ungopmayuonusvie cucmemvl, obecneuusaowue O0OCMYn K
ungopmayuu no COCMOSAHUIO OMOENbHbIX 6U008 U dkocucmem. (OcHosbl



IKopeadunumayuu  dKocucmem u Ccnocobo8 00pvbbbl ¢ OUONOBPEIHCOCHUIMU.
Pexoncmpykyus mopckux u HazemMHvIX IKOCUCHEM.

JleMoHCTpanun

Tabmuubr u  cxembl:  «3arpsisHeHHe  atMocdepbl»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue nouBb», «llapHukoBblii  3pdexT», «Ocobo
OXpaHsieMbIE PUPOTHBIE TEPPUTOPUNY», «KMOACIIH YIIPABISIEMOTO MUPAY.
O6opynoBanue: ¢GoTorpaduu OXpaHSEMbIX PACTCHUNM W JKUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pEerMoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
BHOJIOT'UN HA YPOBHE CPEJTHEI'O OBIIEI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBiuBaeT TpeOOBaHUSA K pe3yJibTaTaM OCBOCHHUS
oOyJaronMMuUCsl MporpaMM CpelHero oO0mero o0pa3oBaHUsA: JUYHOCTHBIE,
METaNpeIMETHBIE U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIhTATOB OCBOSHUS MPOTPAMMBI 110 OMOJIOTHN
BBIJICNICHBI CIIEAYIOIIME COCTABIIAIOMINE: OCO3HAHUE OOYYAIOIIUMUCA POCCHICKON
IrPaXXIAHCKOM UIEHTUYHOCTH — FTOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOATEIIBHOCTH
U CaMOONpPENENECHUI0, Haiuyue Mmomusayuu K OOy4YEHUIO  OHMOJIOTHH,
yenenanpaenenHoe paseumue BHYTPEHHHUX YOEXKIEHUW JIMYHOCTHU HAa OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUUECKUX TPaAUIUid Pa3BUTUS OHOJIOTHMYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCTMbL O0YYAIOIINXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMHU, MPUCYIIUMHU CUCTEME
OMOJIOTUYECKOTO  00pa3oBaHUs, Haauyue NPA8OCO3HAHUS  DKOJIOTHUECKOU
KYJbTYpPBbI, CHOCOOHOCMU CMABUMb 1IETTN U CTPOUTH KU3HEHHBIE TUIAHBI.

JIngyHOCTHBIE pE3yJIbTaThl OCBOCHUS MPOTPAMMBI 10 OMOJIOTHUU JTOCTUTAIOTCS
B CIMHCTBE YYEOHOW M BOCIUTATEIBHON JEATETbHOCTH B COOTBETCTBUH C
TPAAULMOHHBIMUA POCCUMCKUMH COLUOKYJITYPHBIMU, HICTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMU
MOBEJEHUSI U CIIOCOOCTBYIOT MpOLIECCaM CaMOINO3HAaHMUS, CaMOBOCHUTAHUS U
CaMOpa3BUTHSA, PA3BUTUS BHYTPEHHEW TMO3WLUM JIMYHOCTH, MATPUOTU3MA U
YBaYKCHHS K 3aKOHY W IMPABOMNOPSAIKY, YEIOBEKY TpyJa W CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KEHHUSA, OCEPEKHOTO OTHONIICHUS K KYyJIbTYPHOMY HACIEIUI0 U
TpaAulMsIM MHOTOHAIMOHAIBLHOTO Hapoaa Poccuiickoit dexnepanuu, npupojae u
OKpYXaruien cpeae.

JInyHOCTHBIE pe3yibTaThl OCBOCHMS y4eOHOro mnpeaMera «buoiorus»
JIOJDKHBI OTpa’XaTh TOTOBHOCTh M CITIOCOOHOCTH 00YYaIOIINXCsl PYKOBOJACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTU, CUCTEMOM IIEHHOCTHBIX
OpUEHTAllu{, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIINX
TPAJAUIIMOHHBIM TIEHHOCTSIM POCCHIICKOTO OOIIEeCTBa, PACIIMPEHUE KU3ZHEHHOTO
OTbITA U OMBITA JIEATEIIBHOCTH B IMPOIECCE Pean3allii OCHOBHBIX HaIpaBJICHUM
BOCITUTATEILHOM JIESITEILHOCTH, B TOM YHCJI€ B YaCTH:

1) rpaaIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOIIEeTOoCs KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HaHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHa U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW [JEATEIIBHOCTH MPHU CO3AaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YYCOHBIX W MO3HABATEIBHBIX 3a7a4, BBHITOJHCHHUH
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO TMO3MIIMI0 MO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YUYUTHIBaTh B CBOUX JACHCTBUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMO/JICUCTBUS JIIOJIEH C Pa3HBIMHU YOCKICHUAMH, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJILHBIM MTOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOIO BBIMOJIHEHUS
y4eOHBIX, TI03HABATEIBHBIX W HCCIEAOBATEILCKUX 3a7ad, YBaXKHTEIBHOTO
OTHOIIEHUSI K MHEHUIO OIMOHEHTOB MpU OOCYXIACHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOU U BOJIOHTEPCKOM JIEATENIbHOCTH;

2) NaTPHOTHYECKOTO0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTh POCCHUICKOI TpaXIaHCKOU UJEHTUYHOCTH,
NaTpUOTU3MA, YBAXKEHUS K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTU IIE€peE.l
Pomuuou, ropmoctn 3a CBOM Kpad, CBOKW PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIIOE U HACTOSAIIEe MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

[EHHOCTHOE OTHOIIEHHUE K MPUPOJHOMY HACJIEAHIO U MaMSTHUKAM HPHUPOJIBI,
NOCTHXKEHUAM Poccuu B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OIIEHHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBJICHUE H
pa3BUTHE OWOJOTHUH, TOHMMAaHUS 3HAUYCHUS OWOJOTMM B TO3HAHUM 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 0O0IIIECTRA;

uaeiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3ammuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSI:

OCO3HAHUE JYXOBHBIX IEHHOCTEW POCCUICKOTO HAPOIa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUSI, STUYECKOTO MTOBEJICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0O U MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJIUTEIISIM, CO3JJaHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'O TPUHSTUSA LEHHOCTEHW CEMEWHOM JKWU3HU B COOTBETCTBUU C
TpaauuusMu Hapos1oB Poccuu;

4) 3CTeTHYECKOT0 BOCIIMTAHUS

ACTETUYECKOE OTHOIICHHUE K MHUPY, BKJIIOUYas ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUH;

MOHMMAaHHUE 3MOLIMOHAIBHOTO BO3/IEHCTBUS )KUBOM PUPOIbI U €€ [IEHHOCTH;



TOTOBHOCTh K CAMOBBIPDQXEHHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHHE
MPOSIBJISITH KAYECTBA TBOPUYECKOW JTMYHOCTH;

5) ¢u3nuyeckoro BoCHUTAHUS, (POPMHUPOBAHUS KYJIbTYPHI 310POBbS M
IMOIMOHAIBHOTO 0J1ArONOJTyYHs:

NMOHMMAaHWE W pealu3anus 370pOBOro U 0e30macHoro obpasza >KU3HU
(3mopoBOE  TUTaHWE, COONIOACHHE TUIMEHWYECKHMX MpPaBWI MW HOPM,
COQIaHCUPOBAHHBIN pPEXUM 3aHATHUH U OTAbIXa, peryisipHas ¢usndeckas
aKTUBHOCTb), OEpPENKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOUIICHUS K
cOOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHUMAHUE LEHHOCTH NPAaBWJI HHAMBUAYAJBbHOTO UM  KOJUIEKTUBHOI'O
0€30MMacHOT0 MOBEJCHUS B CUTYAIIHIX, YTPOKAIOIINX 37JOPOBBIO U JKU3HH JIIOJICH;

OCO3HAHHWE MOCHEJACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
AJIKOTOJIs1, HAPKOTUKOB, KYpEHUS);

6) TPy 10BOT0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE [ICHHOCTH MacTepCTBa, TPY0Jt00ueE;

TOTOBHOCTb K AaKTUBHOM JEATEIbHOCTH TEXHOJIOTMUECKOW W COLUAIBHOMN
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, IJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpPEC K Pa3IinyHbIM cpepaM NpodhecCHOHATBHOU JesTEIbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIA BBIOOp Oyaymied npodeccu W peaau30BHIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh W CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEU KU3HU,

7) IKOJIOTMYEeCKOT0 BOCTIHTAHHUSI:

HKOJIOTMYECKU LEeIecO00pa3HOEe OTHOIIEHHE K MPUPOAEC KaK HCTOUYHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CYLIECTBOBAHNUS;

HOBBIIIEHUE YPOBHS SKOJOTMYECKONW KYJIbTYphl: MPHOOPETEHUE OmbITa
IJIAHUPOBAHMSI TOCTYNKOB M OLIEHKM MX BO3MOXHBIX MOCIEICTBUM ISt
OKPYKarOIIEH CPEIbI;

OCO3HaHUE TJI00aJbHOIO XapakTepa HKOJIOIMYECKHUX MpoOJeM U MyTed ux
pEelIeHNUS;

CIIOCOOHOCTh MCIOJIB30BaTh MPUOOpETaeMble MpPU H3YYEHUU OUOJIOTHH
3HAHUST W YMEHUS TMpU pEHIeHUH Npo0sieM, CBA3aHHBIX C palUdOHAIbHBIM
IPUPOJIONONIB30BaHUEM  (COOJIOJICHUE  TpaBWJI  TOBEJACHUST B TPUPOJE,
HalpaBJICHHBIX HAa COXPAHEHHUE pABHOBECHUS B SKOCHCTEMAax, OXpPaHy BHJIOB,
AKOCHCTEM, OHOChEphI);

AKTUBHOE HENPUATHE JIEMCTBUM, IPUHOCAIIMX BpPEH  OKPYKAKOLIEH
OPUPOAHON Cpeie, YMEHHE MPOTHO3UPOBATh HEOJIArONMPHUSATHBIE 3KOJIOTHYECKHE
NOCJIEICTBUA MPEANPUHUMAEMbBIX AEHUCTBUI U NPEIOTBPAILATD UX;



HaJM4YUE PA3BUTOrO IKOJIOTMYECKOIO0 MBIIUIEHUSA, SIKOJIOTUYECKON KYJIBTYPHI,
OTbITa NEATEeIbHOCTH AKOJIOTHYECKOHN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJACTBOBAaTbCSI UMM B MO3HABATEIIbHOM, KOMMYHUKATUBHOW W COLHAAIBHOMN
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B MIPAKTHUYECKOMN JESITEILHOCTH SKOJIOTHYECKON
HaIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHMSA:

c(hOPMHUPOBAHHOCTh MHMPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JIMAJore
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATENbCKON KYyJIBTYphl KaK CpElICTBa
B3aUMO/ICUCTBUS MEXKTY JIFOJbMU U TIO3HAHUS MUPA;

NOHUMaHUe creuuuku OUOJOTMU Kak HayKd, OCO3HaHus €€ poju B
(GbOopMHpPOBAHMK PALMOHATBHOTO HAYYHOTO MBIIIJIEHUS, CO3/IaHUU IIEJIOCTHOTO
IpeacTaBlieHus 00 OKpyKaloleM MHpE KaK O €JMHCTBE MPHUPOJIbI, YEJIOBEKa U
o011ecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM W pElIeHuu MpodsaeM
COXpaHEHUS IPUPOJIHOTO PAaBHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUM JUISI COBPEMEHHOM HHUBHIIM3AIUU:
oOecrieueHrss HOBOTO YpPOBHS DPAa3BUTUS MEIUIIUMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX pemIaTh PECypCHbIe  MPOOJIeMbl  pa3BUTHUS
YeJI0BEYECTBA, MOMCKA MyTEeW BBIXOJIa U3 II100ATBHBIX IKOJOTHUECKUX MPOOJeM U
obecrieyeHuss  mepexojla K  yCTOMYMBOMY  Pa3BUTUIO,  PalMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAaHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHHH OHOJOTUYECKUX 3HAHUW B IEJSIX
MOBBIIIIEHUS OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAyYHOW T'PAMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHOW T'PAMOTHOCTH OOydaromuxcs, (popmMupyemon
IpY U3y4YEeHUU OMOJIOTHH;

MOHUMAHHE CYUIHOCTH METOJIOB IMO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HCMOJb30BaTh TOJy4yaeMble 3HAHUS JJid aHalu3a W
OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEro MUpa M MPOUCXOMASIINX B HEM WU3MEHCHUH,
YyMEHHE JieJlaTb OOOCHOBAHHBIE 3aKJIIOYEHUS Ha OCHOBE HAy4HbIX (DaKTOB U
MMEIOLIUXCS JAHHBIX C LEJIbIO MOTYYEHHS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
penieHus MpooJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHHUE IIEHHOCTH HAyYHOM JAESATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MPOEKTHYIO U MCCIIEA0BATEIBCKYIO IEATEIbHOCTh HHAUBUAYAJIBHO U B TPYIIIIE;

FOTOBHOCTh W CIOCOOHOCTH K  HENPEPhIBHOMY  OOpa3OBaHUIO U
CaMOOOpa30BaHMIO, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAaHWUWA 1O OWOJIOTUU B
COOTBETCTBHHM C )KM3HCHHBIMHU MOTPEOHOCTAMH.



METAINIPEAMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIe pe3yJabTaThl OCBOCHUSI Y4eOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYMMbIe Ui (OPMHUPOBAHMUS MHUPOBO33PEHHUS OOYyHAOITUXCS
MEXIUCHUTUITMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAYYHBIE MOHSTH, OTPaXKaIolIie
LEJOCTHOCTh HAyYHOM KapTUHBI MHpa MU cHenu(puKy METOAOB IIO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, SIBIIEHUE, MPOIlecC,
CUCTEMa, Hay4HbIH (haKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCCIEOBaHNE,  HAONIOJCHHE, U3MEpPEHHE, OJKCIEPUMEHT U  JApPYIHeE);
yYHHUBEpCajdbHble Yy4eOHble JeWcTBUA (MMO3HABATEIbHBIE, KOMMYHHUKATHBHBIC,

PEryJISTUBHBIE), 00ecCIeYnBaOIINe dbopmupoBanue (GYHKIIOHATBHON
IPaMOTHOCTH ¥  COLIMAJbHOW KOMIIETEHUUH OOYy4aroluXxcs; CHOCOOHOCTb
00yJarommxcs UCIIOJIB30BATh OCBOCHHBIE MEXIUCLUIIIIMHAPHBIE,

MUPOBO33PEHUYECKHE 3HAHUSI M  YHUBEpPCAJIbHbIE Yy4yeOHbIE JEHCTBUA B
ITI03HABATEJIbHOW U COLUAIIBHOW MPAKTHUKE.

B pesynpraTe wu3ydeHHss OHOJOTMM Ha YPOBHE CpEIHEro OOIIero
oOpazoBaHust y oOyuwaromerocss OyAayT CQOpPMHUPOBAHBI I103HABATEIbHBIC
yYHHUBEpCaJIbHbIE yueOHbIE JEMCTBHSI, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHbBIE YUeOHbIE
NEUCTBUs, pPEryJIsITUBHbIC YHHUBEpCAIbHbIE Y4YEOHbIE JIEHWCTBUS, COBMECTHas
JESTENIbHOCTb.

MeranpeaMeTHbIE PE3YNbTaThl OCBOEHUS MPOTrpamMMbl CPEOHEro OOIIEro
oOpa30BaHMsl TOJKHBI OTPAXKAaTh:

OBaanenue YHHMBepPCAIbHbIMH y4eOHBIMU NO3HABATEJIbLHbIMH
NEeUCTBUAMM:

1) 6a3oBbIe TOTHYECKHE TEHCTBHS:

CaMOCTOSITENIbHO  (OpMYNIHUpOBaTh M aKTyalU3UpoOBaTh  MpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHMS
(amanu3a, cuHTEe3a, CpaBHEHMS, Ki1acCU(UKAIIUK, 000OIICHHUS ), PACKPBIBATh CMBICIT
OMOJIOTUYECKUX MOHATHM (BBIAEIATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIUBAThH
CBSA3U C IPYTUMH MOHATUAMH );

ONpENENATh LENU JEATEIbHOCTH, 3a/JaBas IapaMeTpbl M KPUTEPUU HX
JNOCTHIKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C TOCTABICHHBIMU LIETSMU;

UCII0JIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 00bsICHEHUS (DAKTOB U SBJICHUM
YKABOU IIPUPOBI,

CTPOUTH JIOTHYECKHE pPAaCCyKIEHUs (MHIYKTHUBHBIC, JEIyKTUBHBIC, II0
aHAJOrUM), BBIABISITH 3aKOHOMEPHOCTH W MPOTUBOPEUHMS B paccMaTpHUBAEMBIX
ABIICHUAX, (POPMYIHPOBATH BHIBObI U 3aKIIIOUCHUS;

IIPUMEHSTH CXEMHO-MOJEJIbHBIE cpexctBa Uil IPEACTaBIICHHUS
CYILIECTBEHHBIX CBSI3€M U OTHOIICHHM B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a



TaK)Ke€  MPOTHBOPEYMI  PasHOrO  poOjAa,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAIIMOHHBIX HCTOYHHKAX;

pa3pabarbiBaTh IJIaH PENIEHHs MPOOJIEMBI C YYETOM aHaIM3a MMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTEPHAIBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBEI B JIEATEIILHOCTD, OLCHUBATH COOTBETCTBHE PE3YIIHTATOB
LEJIAM, OLIEHMBATh PUCKH ITOCIIEICTBHI IEATEIHOCTH;

KOODJMHUPOBAaTh ¥  BBIIOJHATH pabOTy B  YCIOBHSX  PEajbHOTIO,
BHPTYaJbHOTO ¥ KOMOMHHUPOBAHHOTO B3aMMOICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIILICHHE [IPU PENIEHUH KU3HEHHBIX TIPOOJIEM.

2) 6a30BbIe HCCIIEN0BATEIbCKHE TCTBHS:

BJIaJICTh HABBIKAMH Y4€OHO-MCCIIEN0BATENBCKON M IPOEKTHOM JEATEILHOCTH,
HaBBIKAMHM  pas3pelieHuss MpoOjeM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOUCKY METO/IOB PEIICHHS MPAKTHYECKUX 3a/1a4, TPUMEHEHHUIO
Pa3IUYHBIX METOIOB ITO3HAHUS;

UCIIONIb30BAaTh Pa3lIMYHbIe BHUABI JEATEIBHOCTH II0 IOJIYYEHHIO HOBOTO
3HAHMS, €r0 HHTEPIPETAlMH, NPEOOpPa3OBaHUI0 M NPUMEHEHHIO B YYEOHBIX
CUTYaIUsIX, B TOM YHCIIE IPH CO3/IaHUH YIEOHBIX U COIMAIBHBIX ITPOCKTOB,;

(GopMUpOBaTh HAYYHBINA THUI MBIIUICHHS, BIIAJE€Th HAYYHON TEPMHUHOJIOTHEH,
KJTFOUCBBIMH ITOHATHSIMHU ¥ METOIaMH;

CTaBUTh H (HOPMYIHPOBATH COOCTBEHHBIC 3aJa4d B 00pa30BaTEIbHOM
JESATEIIbHOCTH U )KU3HEHHBIX CUTYAIUsX;

BBIABJISATD TPHYUHHO-CJIEJCTBEHHBIC CBSI3M M aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTaTh THUIOTE3y €€ pEIICHHUs, HAaXOAWTh apryMEHTBI JUI1 JOKa3aTelIbCTBa
CBOMX YTBEPIK/ICHHIA, 3a/1aBaTh TapaMETPhl U KPUTEPUH PEIICHHUS;

aHAJIM3MPOBATh IOJAYYEHHBIE B XOJ€ pEIICHHs 3aadd PEe3YJIbTaThl,
KPUTHUYECKU OIIEHUBATh MX JOCTOBEPHOCTH, IPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYAIlMsIM, OLIEHUBATh IPHOOPETEHHBIM OIIBIT;

OCYIIECTBJIATH II€J€HANPABICHHBIN MMOUCK IMEPEeHOca CPEACTB M CIIOCOOOB
JEUCTBHS B IPO(YECCHOHATBHYIO CPELY;

yMETh MEPEHOCUTh 3HAHMS B IMO3HABATEILHYIO M IPAKTHYECKYIO OO0JIACTH
JKU3HEIEATETLHOCTH;

yMETh HHTEIPHUPOBATH 3HAHKS U3 Pa3HBIX YIEOHBIX MMPEAMETOB;

BBIJIBUTaTh HOBBIE HJEH, MPEIaraTh OPUTHHAIBHBIC MMOIXOAbI U PEIICHHS,
CTaBUTH IIPOOJIEMBI U 3a1a4H, JOMYCKAIOLIHME allbTEPHATUBHEIE PELIEHUS.

3) padora ¢ undopmanueii:

OPMEHTHPOBATHCS B PA3IMUYHBIX HCTOYHHUKAX MH(POPMALUH (TEKCTE YIeOHOTO
HOCOOMs, HayYHO-IONMYJISIPHOM JIUTEparype, OMOJIOTUYECKUX CIIOBApsAX U
CIIPaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VHTEpHETE), aHAIM3HPOBATH



UH(GOPMAIIUIO PA3TUYHBIX BUIOB U (GOPM MPE/ICTABICHUS, KPUTHUYECKU OLEHUBATD
e€ I0OCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(bopMyIHpOBaTh 3aMpPOCHl U MPUMEHSTh PA3TUUYHBIE METOJbI MPU TOUCKE U
oTbope Ouosioruyeckor mHpopManru, HEOOXOAMMOM JIJIsi BBITIOTHEHUS YYCOHBIX
3a1ad4;

NpUOOpeTaTh OIBIT HKCIOJIb30BaHUA HWH(GOPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOJIb30BAHUS PA3IAYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BbIOMpaTh  ONTUMAIbHYIO  (QOpMy  IpEICTaBIICHUS
Oouosiornyeckor uHpopmaIuu (CxeMbl, rpauku, TUarpaMMbl, TaOIHUIbI, PUCYHKH
" ApyToe);

WCIIONIb30BaTh HAYYHBIM SI3BIK B KAauyeCTBE CpeACTBA mpu pabore cC
OMOJIOTUYECKOM HMH(POpMALME: TNPUMEHATh XUMHUYECKHE, (QU3NYeCKHe U
MaTeMaTUYeCKUe 3HAaKHM U CUMBOJIBI, (popmysbsl, aOOpeBHaTypy, HOMEHKIATYpY,
UCIOJb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEACTBA
HarJsIIHOCTH;

BIQJIETh ~ HaBBIKAMU  PACIO3HABAaHHWS W 3alIUTHl  HH(POpPMAIUH,
MH(})OpMATMOHHOW 0€30MaCHOCTH JIMYHOCTH.

OgyageHne yHUBEpPCAJIbLHBIMUA KOMMYHUKATHBHBIMY J1€/iCTBUSIMH:

1) o6menme:

OCYIIECTBIISATh KOMMYHHUKAIIMK BO BCEX cepax KU3HU, aKTUBHO y4acCTBOBATh
B JlMajore Wik JUCKYCCHUU MO CYHIECTBY OOCyKIaeMoW TeMbl (YMEHHE 3aJaBaTh
BOMPOCHI, BBICKA3bIBaTh CYXJCHHUSI OTHOCHUTEIBHO BBIIOJHEHUS NpeiaracMon
3aJlauM, YYUTHIBATh MHTEPECHl U COIIACOBAHHOCTH MO3HULMH APYTUX YYaCTHUKOB
JMajora Uiv JUCKYCCUN);

pacro3HaBaTh HEBEpOAJbHBIE CpEJCTBA OOIICHHS, IMMOHUMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHUTYaIUH,
YMETb CMAT4aTh KOH(MIUKTHI U BECTU IIEPETOBOPHI;

BJAJIETh Pa3IMYHBIMH CHOCOOaMU OOILEHUS W B3aUMOJEHCTBUS, NOHUMATh
HAMEPEHHUS APYTUX JIOJCH, MPOSIBIATh YBAKUTEIHHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU popMe (hopMyIupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOIH30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHasl IeITeIbHOCTh:

MOHMMATh U MCIOJIb30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIWBUIYaJbHOU
pabOTHI TIPH PEIICHUN OMOJIOTHYECKON MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHHUS IPYNIOBBIX (POPM B3aUMOIEHCTBUS IPU PEIIEHUH YU4eOHOH 3a1auu;

BBIOMpATh TEMATHKYy M METOJbl COBMECTHBIX JEHUCTBUA C Y4ETOM OOLIUX
MHTEPECOB M BO3MOKHOCTEH KaXkJIOTO UJIeHa KOJUICKTHBA,



OPUHUMATh LEJIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH W
KOOpPJIMHUPOBATh JACHUCTBUA MO €€ JOCTHKEHHIO: COCTAaBJISITh IUIAH JCUCTBH,
pacupenenarTb poid ¢ Y4ETOM MHEHHH YYacCTHHKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OIICHMBATh KA4E€CTBO CBOEr0 BKJIAJa W KaXJOTO YYAaCTHUKA KOMAaHJbl B
001Ut pe3ynbTar o pa3paboTaHHBIM KPUTEPUSIM;

npejyiaraTh HOBBIE MPOEKThI, OIEHUBAaTh HJIEU C IMO3ULIHH HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISATh TO3UTHUBHOE CTPATETHYECKOE IIOBEACHUE B PA3IUYHBIX
CUTYaIUsX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITH MHUITMATHUBHBIM.

OBiaieHHe YyHUBEPCAJIbHBIMH PEryJIsiTUBHBIMU AeHCTBUAMMU:

1) camoopranu3zanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UIsl BBIABICHHUS NpOOJIEM U HUX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYalUsIX;

BBIOMPATh HA OCHOBE OHWOJIOTMYECKUX 3HAHUW IEJIEBbIE M CMBICIOBBIE
YCTAaHOBKH B CBOUX JEHCTBHUSIX M MOCTYIKAaX MO OTHOIICHHWIO K KHUBOHW MPUPO/E,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIHUX;

CaMOCTOSITENIBHO OCYILIECTBIIATh IO3HABATENIBHYIO NIESITENBHOCTD, BBISBISATH
po0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlaud B 00pa30BaTEIbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO ~ COCTaBJATh IUIAH pELIEHUs MOpoOsieMbl C  YYETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHI;

JIaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacipsATh paMKU Y4EOHOro MpeAMeTa Ha OCHOBE JMYHBIX MPEANOYTEHMIA;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a peIIEHNE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO IIUPOKOM 3SPYIULUH B
pa3HbIX O0JIACTSIX 3HAHMM, IMOCTOSIHHO MOBBIIIATH CBOWM 0Opa30BaTENbHBIN H
KYJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYAallUsiIM, BHOCUTh KOPPEKTUBHI B JEATEIbHOCTD,
OLIEHUBATh COOTBETCTBHUE PE3YJIBTATOB LEAM;

BJaJ€Th  HABBIKAMM  MO3HABAaTEIbHOM  pediaekcuu KaKk  OCO3HaHUs
COBEpILIAEMbIX JIEUCTBUI M MBICIUTEIBHBIX TMPOILIECCOB, HX PE3YyJbTAaTOB U
OCHOBaHMM, UCHOJIb30BaTh MPUEMBI pedIeKCUU AJIA OLIEHKU CUTyalluu, BbIOOpa
BEPHOI'O PELIEHUS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO NPHUHHUMATh PEIIEHHS MO HX
CHIKEHUIO;



OPUHUMATh MOTUBBI M AapryMEHThl JpPYTruX TpU aHajdu3e pe3yJbTaToB
JESTENIbHOCTH;

3) npuHsATHE Ce0sT M APYTHX:

MpPUHUMATH ce0sl, TOHMMAasi CBOM HEJJOCTATKU M JOCTOMHCTBA,

OPUHUMATh MOTUBBI M AapryMEHThl JpPYTrUX TpHU aHajdu3e pe3yJbTaToB
JIESITEIIbHOCTH;

MPU3HABATH CBOE MIPABO U MIPABO JPYTUX HA OLIMOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MO3UIIMHU IPYTOTo YEeTIOBEKA.

INPEJIMETHBIE PE3YJIbTATDBI

[IpeameTHble pe3yabTaThl OCBOCHMS COJAEpPXKaHUSA Y4yeOHOro ImpeaMera
«buonorus» Ha yrayONE€HHOM ypOBHE OpUEHTHpPOBaHbI Ha oOecreueHue
npopuabHOro  00yueHus ~ oOydaroruxcss — Owosmormu. OHHM  BKIIIOYAOT:
cnenuduyeckue st OMOJIOTUH Hay4YHbIE 3HAHUSI, YMEHHUS M CIIOCOOBI IEUCTBUM 1O
OCBOCHHIO, HHTEPIIPETALIMM U TPEOOPA30BAHUIO 3HAHUM, BHUJIbI JEATEIBHOCTH 10
MOJIYYECHHUIO HOBBIX 3HAHUM U WX MPUMEHEHUIO B PA3UYHBIX YUCOHBIX, a TAKKE B
peanbHBIX XU3HEHHBIX cuUTyauusax. lIpenMeTHble pe3ynbTaThl MPEICTABICHBI MO
roJIamMm U3y4eHUs.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro npeamera «buonorus» B 10
Kjlacce NOJKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MeCTe€ UM pOJM OHOJOTHMH B CHUCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHUM €CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, B
MO3HAHWW  3aKOHOB TPHUPOABI U  PEHICHUH TPOoOJIeM  palMOHAJILHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BJIAJICHUE CUCTEMOW OMOJIOTMYECKUX 3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOTIOJIATAlOIINE OUOJIOTUYECKUE TEPMUHBI U TOHSATUS (PKU3Hb, KIIETKA,
OpraHu3M, MeTaboJu3M, TOMEOCTa3, CaMOPETYJSlHs, CaMOBOCIPOU3BEACHHE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT U Pa3BUTHUE), OMOJOTUYECKHE TEOPUU
(xnetounas teopus T. llIBanna, M. [llneiinena, P. Bupxoa, xpoMocomMHasi Teopus
HacneactBeHHoctn T. Moprana), yuenus (H. WM. BaBunoBa — o meHTpax
MHOTOOOpa3usi W  TPOUCXOXKJEHUS  KYJIbTYPHBIX  pPACTCHUI),  3aKOHBI
(emMHOOOpa3usi TMOTOMKOB IEPBOTO TMOKOJICHHS, PACHICTUICHHSI, YUCTOTHl TaMeT,
He3aBHUCUMOTO HacienoBaHus ['. MeHzens, TOMOJOTMYECKUX PSIOB B
HACJICICTBEHHOMN U3MEHYMUBOCTH H. n. Basuosa), IIPUHIIATIBI
(KOMIIJIEMEHTapHOCTH);

BJIaJICHNE OCHOBHBIMU METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3yEeMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUAX JKUBBIX OOBEKTOB (OMUCAaHWE, HW3MEpPEHUeE,
HaO0JII0/ICeHNUE, SKCIIEPUMEHT);



YMEHHUE BbIICIATh CYIIECTBEHHBIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
DYKapUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTraHW3MOB, B TOM YHCIIE
OaxTepuit, TpuOOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHSI OPTaHOB U CUCTEM
OpraHOB DPACTEHUM, >KMBOTHBIX, YEJIOBEKa, IPOIECCOB IKUZHEICATEIbHOCTH,
POTEKAIOIINX B OPraHU3Max PacTEHUM, KUBOTHBIX M YeJIOBEKa, OMOJIOTUYECKHUX
IPOIIECCOB: OOMEHa BemIecTB (MeTaboau3M), MPEBpAICHUS dHEPIHUHU, OpOXKEHUS,
aBTOTPO(HOTO U reTepoTpOodHOr0 THIOB MUTAHUSA, (POTOCHHTE3a U XEMOCHHTE3a,
MHTO3a, MEH03a, TaMEeTOreHe3a, SMOPHOreHe3a, MOCTAIMOPHOHATLHOTO Pa3BUTHS,
Pa3MHOXEHHUS,  WHAUBUIAYAIbHOTO  pa3BUTHs ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJICUCTBHS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTaHABIMBATh B3aMMOCBSI3M MEXAY OpPraHOMJAMH KIETKH U HX
GYHKIUSAMH, CTPOCHHEM KJIETOK pa3HBIX TKaHEM MU UX GYHKIUIMH, MEXITY
opraHaMMd U CHUCTEMaMH OpPraHOB y pAacCTEHUM, KMBOTHBIX M YEIOBEKA M HX
GYHKIIASIME, MEXIY CHUCTEMaMH OpPraHOB M WX (DYHKIIUSAMHU, MEXKIY dSTalaMu
oOMeHa BEIIECTB, dTallaMU KJIETOYHOTO ITUKJIa M )KU3HEHHBIX ITUKJIOB OPTaHU3MOB,
ATanamMu SMOPUOHAIBHOTO Pa3BUTHSA, T€HOTHUIIOM M (PEHOTUNOM, (EHOTUIIOM U
dakTopamu cpeibl OOUTaHUS;

YMEHHE BBISBIIATH OTIWYUTENbHBIC TMPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIE
pacTeHuM, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUIsI JOKA3aTEJIbCTBA POACTBA OPraHU3MOB Pa3HbIX
CUCTEeMaTUYECKUX TPYIII;

YMEHHE peniaTb OMOJIOTMYECKUE 3a/1a4M, BBISABISATH IPUUYNHHO-CIIEICTBEHHBIE
CBSI3M MEXKIY UCCIIEyeMbIMU OMOJIOTHUECKUMH MPOLIECCaMU U SIBJICHUSIMU, J1€1aTh
BBIBOJIbI ¥ IPOTHO3BI HA OCHOBAHUH TTOJTyUYE€HHBIX PE3YyIbTATOB;

YMEHHUE BBINOJHATh JIA0OPATOPHBIE M MpPaKTUYECKUe padoThl, COOIHOIATh
npaBuiIa mpu paboTe ¢ ydeOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIJBUTaTh THUIIOTE3bI, TMPOBEPATh UX HKCIECPUMEHTAIHLHBIMU
cpeactBaMu, (GOpMyIupys LEeJdb HUCCIENOBAHMS, AaHAJU3UPOBATH IOJyUYECHHBIE
pE3yNbTaThI U JACNaTh BBIBOIBL;

YMEHHE Y4YacTBOBaTh B Yy4E€OHO-HCCIIEIOBATEIbCKOW paboTe Mo OHOJIOruH,
HKOJIOTMM U MEIUIUHE, MPOBOJMMON Ha 0a3e MIKOJIbHBIX HAy4YHBIX OOIIECTB, U
MyOJMYHO  TPEACTABIATH  TMOJYYCHHBIE  PE3yJbTaThl HAa  yUYCHUYECKHUX
KOH(EPEHILIUSX;

YMEHHE OIICHWBATh JTHYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIIEIOBAaHUN B
obnmactu  OMOJOTMM M MeAMLIMHBI  (KJIOHMPOBAaHHWE,  HMCKYCCTBEHHOE
OILJIOJIOTBOPEHHE, HANPABIEHHOE W3MEHEHHWE T'€HOMa M CO3JaHHE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHUE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyayuiedl mpodeccuoHalIbHON
JEATEeIbHOCTU B 00JIaCTH OMOJIOTMH, MEIUILIUHBI, OMOTEXHOJIOTUU, BETECPUHAPUH,
CEJIbCKOTO XO3SIICTBA, MUILEBOW MPOMBIIUIEHHOCTH, YINIYOJIATh [MO3HABATEIbHBIN
MHTEpEC, HAMPaBJICHHBIN Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIONIEH podeccuu u
IPOJOJDKEHHE OHOJOTMYECKOro o0Opa3oBaHMs B OpraHu3alUsaX CpeaHEro
po(ecCHOHaNBLHOTO U BBICIIETO 00pa30BaHUs.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS y4deOHOTO mpeameta «buomorus» B 11
KJlacce JOJKHBI OTPAKATh:

c(hOPMUPOBAHHOCTh 3HAHUM O MECTe€ M POJU OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOMU
KapTUHBI MHpa, B IO3HAHUM 3aKOHOB MPHUPOJbl U PEUICHUU 3SKOJOTHUYECKHUX
npoOJeM 4YeJIoBeYecTBa, a TaKXKE B PEIIEHUH BOMNPOCOB PALUOHAIBHOIO
MIPUPOJIOTIOIB30BaHuUs, U B POPMUPOBAHUU 1IEHHOCTHOTO OTHOIICHUS K MPUPOJE,
0OIIIECTBY, YEJIIOBEKY, O BKJIaJIle¢ POCCHUICKUX U 3apyO€KHBIX YUEHBIX-OHMOJIOTOB B
pa3BuTHE OUOJIOTHUY;

YMEHHUE BJIAJIETh CUCTEMOM OHMOJIOTMYECKHX 3HAaHWM, KOTOpas BKIIIOYAET
ONpeNeNeHus] M TMOHMMAHHE CYIIHOCTH OCHOBOMNOJArarouIuX OHOJIOrHYEeCKUX
TEPMUHOB M TOHATHM (BHI, »KOcucTeMa, Ouocdepa), OMOIOTMYECKHE TEOPUH
(aBomonionHas teopust Y. JlapBuHa, CHHTETHYECKas TEOPUsI IBOJIOINH), YUCHHUS
(A. H. CesepiioBa — 0 myTsix U HampaslieHusx 3Bofitonnu, B.M. Bepnajuckoro — o
ouocdepe), 3akoHbl (reHeTuyeckoro paBHoBecusi J[k. Xapau u B. BailinGepra,
3apoasimieBoro cxoacrsa K. M. bspa), npaBuna (mMunumyma FO. JluGuxa,
AKOJIOTMYECKON NHUpaMHUAbl SHEPruu), rumotesbl (rumore3a «mupa PHK» V.
['unGepra);

YMEHHUE  BJIaJ€Th  OCHOBHBIMU  METOJlaMM  HAy4YHOrO  ITO3HAHMS,
HCTIOJIb3YEeMbIMHU B OMOJIOTUUECKUX UCCIEIOBAHUSIX KUBBIX 00BEKTOB U IKOCUCTEM
(onucanue, M3MepeHue, HaOII0JICHUE, SKCIEPUMEHT), CIOocOO0amMu BBISBJICHUS U
OIIEHKH aHTPOIIOTE€HHbIX U3MEHEHUH B MIPUPO/IE;

YMEHHUE BBIJEIATh CYIIECTBEHHBIE TMPU3HAKU: BHJOB, OHUOTE€OIIEHO30B,
PKOCUCTEM M OHocdepbl, CTaOMIN3UPYIONIETO, JBUXKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOTO ot0opa, AJIIONaTPUYECKOro U CUMIIATPUYECKOTO
BUJI000pa30BaHUs, BIUSHUS JABKYIIUX CHJI ABOJIONMHM HA TeHOMOH/] MOMYJISIIHH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOMTaHUs, YepeIOBaHUs HAMPABICHUN
ABOJIIOLINH, KPYTOBOPOTA BEILIECTB M IOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBS3M MEXKAY IMpolleccaMd 3BOJIIOIHH,
JBIDKYIIAMUA CHJIAMH aHTPOIIOTE€HE3a, KOMIIOHEHTaMHU Pa3JIMYHbIX 3KOCUCTEM U
PUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISBISATH  OTJIMYUTEIbHBIE  NPU3HAKK  KUBBIX  CHUCTEM,
MIPUCIIOCOOJICHHOCTh BUJIOB K cpefie OOMTaHUs, aOMOTHYSCKHX U OHMOTHYECKHUX



KOMITOHEHTOB ~ JKOCHUCTEM, B3aUMOCBSI3€  OpPraHM3MOB B  COOOILECTBAX,
AHTPOIIOT€HHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIIME aPTyMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CMMBOJIUKY JIJIsl JIOKa3aTeIbCTBA POJACTBA OPraHU3MOB Pa3HBIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB M CpeJlbl OOMTaHUSs, €AMHCTBA
YeNIOBEYECKMX pac, HEOOXOJUMOCTH COXpaHEHUS MHOrooOpasusi BHJIOB U
HKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHUS MIPUPOIBI M YEIOBEUECCTBA;

yMEHHUE pelaTh OMOJOTUYECKUE 3a]a4M, BBISIBISTh TPUUUHHO-CIICICTBEHHbBIE
CBS3U MEXIY UCCIEAyEMbIMU OMOJIOTUYECKUMU MIPOLIECCAMU U SIBICHUSIMHU, J€NIaTh
BBIBOJIbI M IPOTHO3BI HA OCHOBAHUU TIOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH J1a00paTOpHbIE W MpakTU4YeCKHue padoThl, COOII0IAThH
MpaBuiia Mpu padoTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYTI0BAHUEM;

YMEHHUE BBIJBUTaTh THUIIOTE3bI, MPOBEPITh HUX OKCIEPUMEHTAIbHBIMU
cpeacTBaMu, (GOpMyIupys LeJdb HCCIEJOBAHUS, AaHAJIU3UPOBATH IOJIyYECHHBIE
pE3yNbTaThl U JACNIaTh BHIBOJIBI;

YMEHHE Y4YacTBOBaTh B Yy4€OHO-HCCIIENOBATEIbCKOW paboTe Mo OHOJOTruu,
AKOJIOTMH U MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEJCTaBIIATH  MOJYYEHHBbIE  pE3yJbTaThl Ha  YYEHUYECKHUX
KOH(EPEHIIUSIX;

YMEHHE OIIEHWBATh TUIIOTE3bl M TEOPUH O MIPOUCXOKICHUH KU3HHU, YEIOBEKa
¥ YEJIOBEUECKHUX pac, O MPUYHMHAX, MOCIEACTBUSAX U CHOCO0ax MpeAoTBpaIlCHUs
r1o0anbHbIX U3MEHEHUM B Ouocdepe;

yMEHHUE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oymyied npodeccunoHaIbHON
AESTENIbHOCTH B 001aCTU OMOJIOTHH, YKOJIOTHUH, IPUPOIOTIONH30BAHUS, MEAUIIUHEI,
OMOTEXHOJIOTMH, TICUXOJIOTMH, BETEPUHAPHUM, CEJIbCKOTO XO3sICTBa, MUIIEBOU
IIPOMBIIIVICHHOCTH, YTAyOJNsTh TO3HABATEIbHBIM WHTEPEC, HAIpaBICHHBIM Ha
OCO3HaHHBIA  BBIOOP  COOTBETCTBYIOUIEH  Mpodeccuu U MPOJOJKEHUE
OMOJIOTUYECKOr0 00pa30BaHUs B OPraHU3aLUAX CPEIHEro NpodecCUOHAIBLHOIO U
BBICIIIET0 00Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudgposbie)
Ne i/ Konrtpoasubie | IIpakrnuyeckue
NMPOrpamMMbI Bcero o0pa3oBaTrejbHbIE
padoThI padoThI pecypest
1 buonorus kak Hayka
2 JKvBBIE cHCTEMBI U UX U3yYCHUE
3 buonorus knerku 0.5
4 XuMHUYecKasi OpraHu3aus KICTKH 10
5 Crtpoenue u pyHKIUU KIETKH 8
6 OOMeH BellecTB U MpEeBpallieHue SHEPTUU B 9 1
KJIETKE
7 Hacnencreennas undopmarus u 9 05
peanuzanus e€ B KJIETKe
JKW3HEHHBIN UK KIIETKH 6 1
Crpoenue 1 pyHKIIMM OpraHU3MOB 17 15
10 Pa3mHOXkeHue u pa3BUTHE OPraHU3MOB 8 15
1 I'eneTnka — HayKa O HACJICICTBEHHOCTH U 9 05
W3MEHYUBOCTH OpPTraHU3MOB
12 3aKOHOMEPHOCTH HACJICACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6
14 ['eHeTnka yemoBeka 3 0.5
15 CenekIusi OpraHu3MoB 4 1
16 buoTexHoNMOTHsS U CHHTETUYECKasi OUOJIOTHS 4
17 PesepBHoe Bpemst 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KITACC

KosmmyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudgposbie)
Ne /o Kontposbnbie | IlpakTudeckue
NMPOrpaMMbI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThbI
pecypchbl
1 3aposkeHUE U Pa3BUTHE SBOTIOIIMOHHBIX 4
MPEJICTaBICHU B OMOJIOTUI
2 Mukpo3BOIIOLHS U €€ PE3yIbTaThl 14 2
3 MaxposBOIOIHS U €€ Pe3yIbTaThl 6
[Ipoucxoxaenne u pa3BUTHE )KU3HH HA
4 p A p 15 15
3emiie
5 [IpoucxoxaeHue yeaoBeKka — aHTPOIIOTCHE3 10 1
DKOJIOTHSA — HayKa O B3aMMOOTHOIICHUSX
6 OpraHU3MOB U HAaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollei cpeaoi
Opranu3Mebl U cpeia OOUTaHus 9 15
DKOJIOTHS BUIOB M TIOMYJISIIUAIN 9 0.5
DKoJ0Tus COO0IIECTB. DKOJOTUYECKUE
9 H 12 0.5
CHCTEMBI
10 buocdepa — riodanbHas skocucTemMa
11 YenoBek 1 OKpyKarolas cpena
12 PeszepBHOe Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







HOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

Konrtposabubie
padoThI

IIpakTnyeckue
padoThI

Jlara
U3yYeHUS

JIeKTPOHHbIE
uudposBbie
oOpa3zoBaTe/ibHbIE

pecypcsl

buonorus kak KOMIUIEKCHAst HAyKa M KaK
9acTh COBPEMEHHOTO O0IIeCTBa

JKuBrle cucTeMbl 1 UX CBOMCTBA

YPOBHGBaﬂ opraHu3alus )KUBbIX CUCTEM

WcTopust OTKpBITUS U U3YyUEHUS KIIETKH.
Kiterounas teopus

Meroas! MOJEKYISAPHON U KJIIETOYHON
ounonorun. [Ipaktudeckas padora
«M3yueHune MeTo10B KJIETOYHOW OHoJIoTun
(xpomatorpadus, anexrpodopes,
muddepeHranbHoe HeHTpU(yrupoBaHue,
ITLIP)»

0.5

XUMHYECKUN COCTaB KIIETKHU

MI/IHepa.TH)HI)IG BCIIECTBA KIICTKU, UX
Onoyiorunyeckas POJib

OpraHI/I‘leCKI/Ie BCIICCTBA KIICTKH — OenKkmu.

JIaGopartopHas pabora «OOHapykeHHe
0€JIKOB ¢ TOMOIIBIO0 KaUeCTBEHHBIX
peakimin»

0.5

CoiicTBa, knaccupukanus u QyHKIUN
OenkoB




OpFaHI/I‘-IeCKI/Ie BCIICCTBA KIICTKHU —

10
YII1EBObI

11 Opranuyueckue BellecTBa KIeTKH —

JIUTHIBI
Hyxkneunossie kucnorsl. JIHK u PHK.

12 Jlaboparopnas padora «MccnenoBanue 05
HYKJIEMHOBBIX KUCJIOT, BbIZICICHHBIX U3
KJIETOK Pa3IMYHBIX OPraHU3MOBY

13 Crpoenue u pynkuuu ATOD. [Ipyrue
nykineosuarpudocdarsr (HTD)

14 CexBenuponanue JJHK. MeTo bl
T€HOMUKH, TPAHCKPUIITOMHUKHU, TPOTEOMHUKHU

15 MeToapl CTpYKTYypHO# Onosorun

16 Tunel kierok. IIpokapuornueckas KieTka
CrpoeHue 3ykapuoTHYECKOM KIICTKH.

17 [IpakTuueckas padora «M3ydeHue cBOWCTB 0.5
KJICTOYHOI MeMOpaHbI»

18 [ToBepXHOCTHBIN anmapar KJIETKH
OnHoMeMOpaHHbIE OPraHOU/ bl KJIETKH.

19 [IpakTuueckas padbora «M3yuyenue 05
JBUKEHMSI LIUTOILIa3Mbl B PACTUTEIbHBIX
KJIETKax»

[TosryaBTOHOMHBIE OpraHOUbI KJIETKU:

20 MUTOXOHAPHH, IIacTuAbL. JJabopaTopHas 05
pabota «VccnenoBanue mia3Monn3a u '
JETIa3MOJIN3a B PACTUTEIBHBIX KJIETKaX»

21 HememOpanHbie opraHouabl KJIETKH

22 Crpoenue 1 GpyHKIMHU s71pa




23

CpaBHHTENIbHAS XapaKTEPUCTUKA KIIETOK
sykapuot. JlaboparopHas pabota
«M3yueHne CTPOCHHUS KIICTOK Pa3InUHbIX
OpTraHU3MOB»

0.5

24

ACCUMMIISAIINS ¥ TUCCUMMIISALIUS — JIBE
CTOpOHBI MeTabonu3Ma. Turmbl oOMeHa
BemecTB. JlabopaTopHas padora
«3yueHne KaTalTuTUYECKON aKTUBHOCTHU
(dbepMeHTOB (Ha MpUMepe aMUIas3bl WIH
Karaasbl)»

25

@epMEHTAaTUBHBIN XapakTep peakui
KJIeTOuHOro Meradonusma. JlabopaTopHas
pabota «M3y4yenue pepMEeHTaTUBHOTO
paclLeIUIeHHs] IEPOKCHIA BOJOPOa B
PaCTUTEIBHBIX U AKUBOTHBIX KJIETKAX)

0.5

26

Benku-akTuBaTOPHI M OENKU-UHTHOUTOPEI

27

ABTOTpOGHBIN TUII 0OMEHA BEIIECTB

28

dortocunTe’

29

Xemocunrtes. JlabopaTopnas pabota
«CpaBHeHHe Npo1ieccoB (HOTOCUHTE3A U
XEMOCHHTE3a»

0.5

30

AHa’poOHbIe Opranu3mMel. Bussl OposkeHus.
JlabopaTtopHas pabota «CpaBHEHHE
MPOIIECCOB OPOKEHUSI U JIBIXAHUS

31

AdpOoOHBIE OPraHU3MBbl. JTaIb
SHEPreTHYECKOro oOMeHa. DHeprus
MEMOpPaHHOTO rpaJIue€HTa MPOTOHOB.
Cunte3 AT®: Pabota nporonnoit AT®-




CHHTAa3bl

O0o0011IeHrEe U CHCTEMATH3ALKS 3HAHUH 110
Tteme "OOMEH BEILECTB U NPEBpAllEHNE

32 sHepruu B kietke" / KonTponbHas paboTa
o Teme "OOMeH BelIeCTB U MpeBpalieHne
SHEpPruu B KieTke"

33 Peakiium MaTpu4YHOTO CUHTE32

34 Tpanckpunuus — Marpuusbiii cuate3 PHK

35 Tpancnsauus u e€ dTanbl

36 KoaupoBanue amunokucnot. Pons
prubocoM B OMOCHHTE3E OenKa

37 Opranu3zanys reHomMa y mpoKapuoT |
3YKapHOT

38 MonekynsipHble MEXaHU3MBI IKCITPECCUU
T€HOB Y SYKapHOT
Bupycbl — HekieTouHble OPMBI JKU3HHU U

39 obnuratHele napa3uTsl. [IpakTuueckas 0.5
paborta «Co3anrue MOJIeNI BUPYCa»

40 BupycHrble 3a0051eBaHuUs YEIOBEKA,
KUBOTHBIX, PACTEHUN

41 HanorexHomornu B OMOJIOTMY U MEIULIMHE

42 JKU3HEeHHEIN UK KJIIETKU

43 Matpuunsiii cunte3 JJHK
Xpomocomel. JlabopaTopHast paboTa

44 «M3yueHne XpoMOCOM Ha TOTOBBIX 05
MHUKpOITpenaparax»

45 JleneHue KIETKH — MHUTO3




Tunel kieTok. KapuokuHes ¥ HUTOKHUHES.
Peryisanus »KM3HEHHOIO LIUKJIA KJIETOK.

46 JlaboparopHas padota «Habmronenue 0.5
MHTO32 B KJIETKaX KOHUYMKA KOPEIIKa JyKa
(Ha TOTOBBIX MHUKpOIIpEnapaTax)»
O0o0mIeHre U CHCTEeMaTU3alUs 3HAHUH 10
temaMm "Hacnencrsennas nadopmanus u

47 peanu3anus ee B kietke", "JKu3HeHHBIN
ki kiaetku" / KontponsHas paborta 1o
teMe "Peakuuu MaTpuuHOro cuHTe3a"

48 Opranusm Kak eIMHOE 1IeJI0e

49 Txanu pactenwuii. JlabopaTopHas padorta 05
«M3ydeHne TKaHEN pacTEHUN»
TxaHM KUBOTHBIX U YEIOBEKA.

50 JlaboparopHas pabota «/3yueHue TKaHeH 0.5
YKHBOTHBIX»
Opransl. Cuctemsl opratos. JlabopaTopHas

51 pabota «3y4yeHue opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB

53 JIBM>KeHHE OPraHu3MOB

54 [Iutranue opraHu3MoB

55 [TuTaHue MO3BOHOYHBIX KHBOTHBIX.
[TummeBapuTenbHas CUCTEMa YeIOBeKa

56 JlbIxaHue OpraHu3MOB

57 JIpIxaHue TO3BOHOYHBIX )KUBOTHBIX U
YeJoBeKa

58 TpaHcnoprt BemecTB y opraHu3MoB




KpoBeHocHas cucrema mo3BOHOUYHBIX

> KUBOTHBIX U YEIIOBEKA

60 Brinenenue y opranuzMoB

61 3ammra y OpraHu3MoB

62 MMMyHHast cuctema yesoBeka

63 PaznpaxxuMocTsb 1 perynsnus y
OpraHU3MOB

64 I'ymopanbHast perymisuus 1 SHAOKPHUHHAS
crcTeMa KUBOTHBIX M YeJIOBEKa

65 DopMBI pa3MHOKEHHS OPraHU3MOB

66 [TonoBoe pa3MHOKEHHE

67 Meiios
I'ameTorenes. OOpa3oBaHKEe U pa3BUTHE

68 MOJIOBBIX KJIeTOK. JlTabopaTopHas pabota 05
«M3ydeHue cTpoeHHsI MOJIOBHIX KJIETOK Ha '
TOTOBBIX MHKPOIIPEIapaTax»

69 NuauBuayanbHOE pa3BUTHE OPTaHU3MOB —
OHTOTeHe3

20 3akma/ika OpraHoB U TKaHeH u3
3apO/IbIIIEBHIX TUCTKOB
Poct 1 pa3BuTHE KHUBOTHBIX.

7 JlabopaTtopHas paboTa «BrisiBiIeHIE 05
MIPU3HAKOB CXOJICTBA 3apO/IbILIeH
MMO3BOHOYHBIX )KUBOTHBIX)
PasMHOkeHUE U pa3BUTHE pACTEHUM.

72 JIaboparopHast pabota «CTpoeHHe OpraHoB 05
Pa3MHOXKEHUS BBICIIUX PACTCHHIN

73 O06001eHre u cucTeMaTH3alus 3HaHUH 110




teme "CTpoeHue u GyHKIH opraHu3mMoB" /
KonrtponsHas padora no treme "CtpoeHue u
(dbyHKIIMH OpaHU3MOB"

I/ICTOpI/IH CTAHOBJICHUA U PA3BUTHUA
ICHCTUKH KaK HAyKH. OCHOBHBIC IOHITHS B

74 CUMBOJIbI TeHEeTUKH. JlabopaTropHas paboTa 1 0.5
«/lpo3oduina kak 0OBEKT FreHETHYECKUX
HCCIIEIOBAaHUI»
3aKOHOMEPHOCTHU HACJIEIOBAHUS
IpU3HaKoB. MoHOruOpuaHOE

75 ckpenmuBanue. [Ipaktuueckas pabora 1 0.5
"N3y4yeHue pe3ynbTaToB MOHOTHOPUIHOTO
CKpelrBaHus y Apo3odusst"

76 [utonornyeckre OCHOBEI MOHOTUOPUIAHOTO 1
CKpEIBaHHS

77 Amnanusupytoniee ckpemuBanue. Hemonxoe 1
JOMUHUPOBAHHE
JurubpuHoe CKperBaHue.

78 [IpakTuueckas padora «3yuenue 1 05
PE3yJIbTaTOB AUTUOPUTHOTO CKPEITUBAHUS '
y Ap030(UIIBI»

79 [{uTomornyeckue OCHOBBI TUTHOPUIHOTO 1
CKpEeLIBaHUS

80 CuenuieHHOE HaclIeZIOBaHUE MTPU3HAKOB 1

81 XpOMOCOMHas TEOPHS HACIIEICTBEHHOCTH 1

82 I'enetuka nona 1

83 I'enoTun kak HeIoCcTHas CUCTEMA 1

84 I'eneTnyeckuii KOHTPOJIb Pa3BUTHUS 1




paCTeHHﬁ, JKHBOTHBIX U YCJIOBCKA

85

N3MeHunBOCTh NpU3HAKOB. Bubl
U3MEHYUBOCTU

86

MonudukanronHas HK3MEHIYHBOCTb

87

BaprannoHHBIN psiJ M BaApUALIMOHHAS
kpuBas. JlabopaTopHas pabora
«MccnenoBanre 3aKOHOMEPHOCTEN
MOJTU(UKATMOHHONW U3MEHUYHUBOCTH.
[TocTpoeHue BapHallMOHHOTO psia U
BapHallMOHHOW KPUBOI»

0.5

88

I'enoTunnyeckas N3MEHUYNBOCTb.
KoMOunnaTtuBHast N3MEHYHUBOCTE

89

MyTanuoHHast “3MEHYHBOCTb.
[IpakTryeckas padoTta «MyTamun y
po30¢ bl (Ha TOTOBBIX
MUKpOIIperaparax)»

0.5

90

3aKOHOMEPHOCTH MYTALIMOHHOTO TIpoLiecca.
OnureHeTvKa U SIUT€HOMHKA

91

O06001eHre U cucTeMaTU3alus 0 TeMe
"I'eneTnka - Hayka 0 HACJIEJACTBEHHOCTH U
M3MEHYUBOCTH OpPraHU3MOB" /
KonrtponbHas padota no reme "I'eHeTuka"

0.5

92

I'enetuka yenoseka. [IpakTudeckas pabota
"CocTaBiieHHe U aHAJIU3 POJIOCIOBHON"

93

MeToabsl Me TUITMHCKON I'€HETUKU

94

3HaueHne MeTUIIMHCKON TEHETUKHN B
MPEOTBPALICHUH U JICUCHUU T€HETUYECKUX
3a001€BaHNH YEIOBEKA

0.5




OCHOBHBIE TTOHATHUS CCJICKIIUU.
JlaboparopHas padora "M3y4deHne copToB

% KYJIBTYPHBIX PACTCHUN U TIOPOJI TOMALTHUX 1 05
KUBOTHBIX"
MeTobl celneKIMOHHOM PadoTHI.

96 JlaboparopHas pabota "M3yueHue MeTo10B 1
CEJIEKIIMU pacTeHHil"
JIOCTHKEHMS CEeJIEKIIMYA PACTEHUN U

97 #UBOTHBIX. [IpakTHueckas padora 1
"[IpuBuBKa pacTeHH"
Coxpanenue, n3ydeHHe 1 UCIIOIb30BaHUE

98 TeHETHYECKUX pecypcoB. [Ipomexyrounast 1 0.5
arrectanus. Tect
bruotexHonorus xKak Hayka W OTpacib

99 npousBojicTBa. [IpakTudeckas pabora 1
"N3ydenne 00bEKTOB OMOTEXHOIOTHH"

100 OcHOBHBIE HATIPABJICHUS CHHTETUYECKUI 1
ouosorun

101 XpOMOCOMHas ¥ T€HHasi MHKEHEPUS

102 Memninackre OMOTEXHOIOTHA

OBUIEE KOJIMYECTBO HACOB 10 102 135

[TPOIT'PAMME




11 KITACC

KosnuyecTBo yacos DJIeKTPOHHbIE
Ne ara ugposbie
W Tema ypoka Beero Kontpoabnsie | Ilpakruueckue fll3y‘lel-ll/lﬂ :)Iﬁ[?;EOBaTenLHLIe
padoTbI padoTbI pecypest
1 OpomtonmonHas Teopus Y. [lapuna 1
2 JBroKyIMe CUIIbI 3BOJIFOLUU BUIOB 110 Y. 1
Hapsuny
3 bopr6a 3a cymiecTBoBaHME, €CTECTBEHHBIN 1
Y UCKYCCTBEHHBII 0TOOD
4 DopMUPOBAHHE CUHTETHYECKON TEOPUH 1
ABOJIIOLUH
5 DTarbl HBOIIOIIMOHHOTO Mpolecca: 1
MHUKPO3BOIIOLUS U MAKPOIBOIIOLUS
6 [onynsus — snemeHTapHas eIuHUIA 1
HBOJIIOLMH
3aKOH reHeTHYeCKOoro paBHoBecHs k.
7 Xapmau, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BblIsiBI€HNE U3MEHUYUBOCTH Y '
oco0eit 0IHOTO BUAA»
8 DneMeHTapHbIe (PAKTOPHI HBOJIFOIINH 1
9 OddexT ocHoBarens. Iphext 1
OYTBUIOUHOTO TOPJIBIIIKA
10 Murpanuu. 30000y NOMyJIsIui: 1
reorpaduueckasi, OnoJIorudecKas
11 EctectBeHHbII1 0TOOp — HampaBISIOLINiI 1

(bakTop IBOJIIOIUU




12

[TosoBoit oT6OP

13

[TpucrnocobaeHHOCTh OPraHU3MOB Kak
pe3yabTaT MHUKPOIBOIIOIHH.
JlaGopaTtopHas padora «/3ydeHue
apoMop(}030B U HIMOANATITAITUH Y
pacTeHH U )KUBOTHBIX)

0.5

14

[Tpumeps! nprucnocoOIeHNH Y OpraHU3MOB:

Mophooruueckue, GU3n0IOTUIECKHE,
OMOXHMUYECKHE, ITIOBEICHYCCKHUE.
JlabopaTtopHast padota «lIpucnocobienus
OpTraHru3MOB U UX OTHOCHUTCJIbHAA
1eJIECO00Pa3HOCTHY

0.5

15

Bun, ero kputepuu u CTpykTypa.
JlaboparopHas pabora «CpaBHEeHHE BUOB
10 MOP(OJOTHIECKOMY KPUTEPHIO»

0.5

16

CrpykTrypa Buaa

17

Bunoob6pa3oBanue kak pe3ynbTaT
MUKPOIBOJTIOITUT

18

CBs3b MUKPO3BOJIFOHUU U SMTUACMHUOJIOTNH

19

Maxpoasosmtonus. [TaieonTonornueckue
MCTOJbI U3YUYCHUS 3BOJTIOITUN

20

buoreorpaduueckue MeTo1bI U3ydEHUS
HBOJIIOLMH

21

OMOPHOIOTHYECKHE U CPAaBHUTENIBHO-
MOP(OJTIOTHUECKHE METOIbI U3yUEHUS
HBOJTIOLIUU

22

MonekynsapHO-TeHETHYECKUE,
OMOXMMHYECKHE K MATeMaTUIECKUE




MCTObI U3YUYCHU 5BOJIFOIIUA

23 OO01mre 3aKOHOMEPHOCTH JBOJIOIIUN

24 AnanTtuBHas panuanus. HepaBHOMEpPHOCTh
TEMIIOB HBOJIOIIH

o5 Hay4HbIe runIOTE3bI IPOUCX 0K ICHHSI
JKU3HU Ha 3emJie

26 Jlonay4HbIe IPEACTABICHHUS O 3aPOXKICHUH
KU3ZHU

97 OCHOBHBIE ATaIbl HEOPTaHMYECKON
ABOJTIOLIUU

28 ['unoTe3sl 3apoXKICHHS KU3HH
Hcropus 3eMii U METOJIbI €€ U3yUYCHUSI.

29 JlaboparopHas pabota «3ydenue u 05
OIKCaHKUE HCKOIAEMbIX OCTATKOB JAPEBHUX '
OpPTraHUu3MOB»

30 HauanbHbIe 3Tambl OpraHu4ecKoil
SBOIIOLIUU

31 OBOIIOLUS DYKapUOT
OCHOBHBIE 3TaIbl YBOTIOLIUT

39 pactutensHoro Mupa. [IpakTudeckast 05
pabora «3yuenue ocobeHHOCTEH '
CTPOCHUS PACTEHHUH Pa3HBIX OT/IEIIOBY

33 OCHOBHBIE ATaIbl BOITIOIIH )KUBOTHOTO
MHpa
DBOIOIUS )KUBOTHBIX. [[pakTudeckas

34 pabota «M3yueHue ocoOeHHOCTEH 0.5
CTPOCHUS TIO3BOHOYHBIX KHUBOTHBIX)

35 Pa3BuTHe %u3Hu Ha 3emiie 1o 3paM U




neproaamM

MaccoBbie BBIMUPAHUA — SKOJIOTHYCCKUC

36 1
KPHU3HUCHI IPOLILIOTO
37 CoBpeMEHHBIN IKOIOTMUECKUN KPU3HC, ETO 1
0COOCHHOCTH
CoBpeMeHHas CUCTeMa OPraHUYECKOTO
38 mupa. OCHOBHBIE CHCTEMAaTHYECKHE 1
IpYIIIbI OPTaHU3MOB
O06001IeHne 1 cucTeMaTH3alus 3HAHUH 110
TeMaM "MUKpO3BOJIIOLUS U €€
39 pe3ynbratel”, "MaKkpOoIBOIIONUS U €€ 1
pesynbratel'"/ KonTponasHas paboTa o
TeMe "OBomronua”
40 AHTpOI0JIOTHS — HayKa O YEIOBEKe 1
41 Passutne npencrasieHuii o 1
MIPOMCXOXKICHUH YEIIOBEKA
Mecro 4enoBeka B CUCTEME
opranuveckoro mupa. JlaboparopHast
42 pabora «M3yuenune ocoOeHHOCTEN 1 0.5
CTPOEHUS CKEJIeTa YeJI0BEKa, CBI3aHHBIX C
TPSMOXO0XKIICHUEM
43 JIBroKyIIMEe CUiIbl aHTPOIIOTE€HE3a 1
m CooTHo1ieHne OMOIOTHYECKUX U 1
COLMATBHBIX ()aKTOPOB B aHTPOIIOTEHE3E
45 OcHOBHBIE CTaIUU aHTPOIIOTEHE3A 1
46 [Taneorenerrka 1 najseoreHOMUKa 1
47 OBOIIOLUS COBPEMEHHOTO YETIOBEKA 1
48 Yenoseueckue pacol. [Ipaktudeckas 1 0.5




pabora «M3yueHne 3K0I0rH4ecKux
ajanTaiuii 9eJI0BeKa

MexaucIuIInHaApHBIC METOIbI

49 1
AHTPOIOJIOTUH

50 3apokeHNe U Pa3BUTUE IKOJIOTUN 1
Mertonsl skonorun. JlabopaTopHas pabota

o1 «3yueHne METOI0B 3KOJIOTUYECKUX 1 0.5
HUCCIIEIOBAHUN

59 3HaYeHUE YKOJIOTUICCKUX 3HAHUM JIIST 1
YyeJsioBeKa

53 Dkonoruveckue (HakTopw 1
Abuotnueckue paxkropsl. CBET Kak

54 sKosioruueckuit pakrop. JlaboparopHas 1 05
pabota «BblsiBIEeHHE TPUCTIOCOOIEHUI '
OpPIraHU3MOB K BIMSIHUIO CBETa»
Abuortnueckue pakropsl. Temmneparypa
KaK 3KOJIOTUYECKHUI QakTop.

55 JlabopaTtopHnas pabota «BrisiBieHHE 1 05
prCcnoco0IeHNH OPraHU3MOB K BITUSTHHIO
TEeMIIEPaTypbI»
Abuotnueckue paxkTopsl. BraxxHocTs Kak

56 skojoruyeckuit paxrop. JlaboparopHas 1 05
paboTa «AHaTOMHYECKHE OCOOEHHOCTH '
pacTeHHi U3 pa3HbIX MECT OOUTAHUS»

57 Cpenapbl oOuTaHus OpraHu3MOB 1

58 buonornveckne puTMbI 1

59 Kuznennsle popmMbl OpraHM3MOB 1

60 BuoTtnueckue daxTopbl 1




3HauyeHnue OUOTUYECKUX B3aUMOIECICTBUMI

61 JUISL CYIIECTBOBAHUS OPTaHU3MOB B Cpe/ie
oOuTaHus

62 DKOJIOrHYeCcKHe XapaKTePUCTUKI
MOMYJISUN
OCHOBHBIE TIOKA3aTEIH MOIMYJISIUH:

63 YHCIIEHHOCTD, IJIOTHOCTH, BO3PACTHAS U
M0JIOBasi CTPYKTypa
OCHOBHBIE TTOKA3aTENN TOMYJISIIIH:

64 POXIaeMOCTh, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUU

65 DKojoruyeckas CTpyKkTypa HOIMyJIsLuu

66 JluHamuKa nonmyasiuu U e€ perymisuus

67 KpuBbie pocTa UnCIE€HHOCTH HOMYIISALUH.
KpuBbie BbIKHBaHUS
DKkonoruyeckasi HUIA BUJIA.

68 JlaGopatopHas pabota «IIpucnocobnenus 0.5
CEMsIH PaCTEHUH K PaCCEICHUIO»

69 Bua kak cucrema nonmymnsiuui

20 3aKOHOMEPHOCTH MOBECHUS U MUTpalui
YKUBOTHBIX

71 Co00111eCTBO OpTraHU3MOB — OHOIIEHO3

72 DKocucremMa Kak OTKpbITasi cucTemMa

73 KpyroBopoT BelecTB 1 MOTOK SHEPTUH B
HKOCUCTEME

74 OCHOBHBIE TTOKA3aTENN IKOCHCTEMBI

75 DKOJIOTMYECKUE MUPAMUIbI




76

N3menenus cooO111ecTB — CyKIIECCUU

[Ipupoanslie 3K0cUCTEMBI. DKOCUCTEMBI

" 03€p U peK. IKOCUCTEMBI MOPEH U OKEaHOB

78 [IpupoaHbIe IKOCUCTEMBI. DKOCUCTEMBI
TYHJP, JIECOB, CTENEH, ITYCThIHb

79 AHTpPOIIOT€HHBIE SKOCUCTEMBI

80 Ypboakocucremsl. [IpakTudeckast padbora 05
«M3ydenue u onrcanue ypOOIKOCUCTEMBD» '
3aKkOHOMEPHOCTH (POPMUPOBAHUS

81 OCHOBHBIX B3aUMOJEHCTBUNA OPraHU3MOB B
JKOCUCTEMAX
MexaHn3Mbl BO3JEHCTBUSA 3arPsI3HEHAN

82 pa3HbIX TUIIOB Ha CyOOPraHU3MEHHOM,
OpraHU3MEHHOM, MOMYJISIIHOHHOM U
9KOCHCTEMHOM YPOBHSIX

83 buocdepa — obmennanerapHas 060g09Ka
3emin

84 VYuenne B. U. Bepnaackoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
o6uochepsl

86 KpyroBopoTs! BelecTs u
OMOT€OXUMHYECKHUE ITHKITBI

87 3oHanbHOCTH OMochepsl. OCHOBHBIE
OHOMBI CcyIIn

88 YcroitunBocTs 6uochepsl

89 DKOJIOTHYecKre KPU3UCHI U UX PUYUHBI

90 BosneiicTBue genoBeka Ha onocdepy




01 AHTpOHOI‘eHHUOG BO3/EHCTBUE HA 1
PACTUTENbHBIN U )KUBOTHBIA MU
92 OxpaHa MpUpoIbI 1
03 OCHOBHBIE TPUHIUIIBI YCTOMYUBOTO 1
Pa3BUTHS YEJIOBEUECTBA U IIPUPOJIbI
PannonanbsHOE IpUpOI0NOIL30BAHUE U
94 COXpaHEHHE OMOJIOTHIECKOTO 1
pa3zHooOpasus 3emiu
O06001IeHne 1 cucTeMaTH3alus 3HAHUH 110
TeMaM "DKOJIOTHS - HayKa O
B3aMMOOTHOUIEHUSIX OPIaHU3MOB JIPYT C
JPYrOM M HaJIOPraHU3MEHHBIX CUCTEM C
95 okpyxaroten cpenoit”, "Opranusmel u 1
cpena obutanus", "IKOIOTUS BUIOB U
nonyssinus", "IK0oI0rus COOOIECTB.
Okonorudeckue cucremsl", "buocdepa -
rino6anpHas skocuctema' / KoHTposbHast
pabora o Teme "Dkonorus"
96 PesepsHblii ypok. [Ipomexyrouynas 1
aTrecTanus (Tecr)
97 PesepBHBIi ypok 1
98 PesepBHBIi ypok 1
99 PesepBHBIi ypok 1
100 PesepBHBIi ypok 1
101 PesepBHbIil ypok 1
102 PesepBHbIil ypok 1
OBIIEE KOJIMYECTBO YACOB 10 102 75

[TPOIT'PAMME







MPOBEPSIEMBIE HA EI'D 110 BUOJIOTUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOTPAMMBI CPEJHET'O OBIIIETO OBPA3OBAHUSI

Kon
NMpoBepPsieMOro
TpeOOBaHUSA

IIpoBepsiemble TPeOOBAHUSA K IPEAMETHBIM Pe3yJbTATAM OCBOEHHUSA
OCHOBHOM 00pa30BaTeJIbHOI MPOrpamMMbl CpeHero 0011ero
o0pa3oBaHus

CdopmupoBaHHOCTh 3HAHUW O MECTE U POJU OUOJIOTMU B CUCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUH COBpPEMEHHOI
€CTECTBEHHOHAYYHOW KapTHUHBI MUPA, B IO3HAHUU 3aKOHOB MPUPOIBI U
pEIICHUHN KU3HEHHO BAXKHBIX COLIUMATBHO-ITUYECKUX, SIKOHOMUUYECKHX,
HKOJIOTHYECKUX MPOOIJIEM YEJIOBEYECTBA, a TAK)KE B PEUICHUN BOTIPOCOB
paIoOHaIBLHOTO MPUPOAOIOIB30BaHNA, B (HOPMUPOBAHUH IEHHOCTHOTO
OTHOIICHHUS K MPUPOJE, OOIIECTBY, YEIOBEKY; O BKJIaJIE POCCUNUCKUX U

3apyOeKHBIX YUEHBIX — OMOJIOTOB B pa3BUTHE OMOJIOTHHI

Bnagenune cuctemoil 3HaHUIT 00 OCHOBHBIX METOJaxX HAy4YHOTO
IIO3HaHus, HMCIIOJIB3YEMbBIX B OMOJIOTMYECKHUX HUCCIICAOBAHUAX XUBBIX
O0OBEKTOB M JKOcHCTeM (ONUCaHUE, W3MEpeHHe, NPOBEICHHE
HaOoIeHnH); croco0aMy BBISBICHUS U OICHKH aHTPOIOTCHHBIX
W3MEHEHUH B PUPOJE.

YMeHue BBIABUTaTh TUIIOTE3bI, MPOBEPATh UX IKCIIEPUMEHTAIbHBIMU
cpeacTBamMu, (opMmynHMpys 1Leidb HCCIEeNOBaHUS, aHaJIU3UpOBATh
MIOJIy4YECHHBIE PE3YJIbTAThI U JAENATh BHIBOJBI.

BrisiBneHne 3aBUCMMOCTH  MEXIAY HCCIEAYEMBbIMH BEIMYUHAMU,
00BsICHEHHE TIOJYYEHHBIX PE3YJIbTAaTOB U (POPMYJIUPOBAHNE BBIBOJOB C

HCIIOJIb30BAHHUEM HAYYHBIX HOHSITHi/JI, TGOpI/Iﬁ " 3aKOHOB

YMeHue BiIageTh CHCTEMOW OHOJNIOTUYECKUX 3HAHMN, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIOMINE OMOJIOTUYECKHUE TEPMHUHBI U TTOHSATHUS
(>KM3HB, KJIETKA, TKAHb, OPTaH, OPTAHU3M, BUJI, TOMYJISAIUS, IKOCUCTEMA,
6uoreHo3, brocepa; MeTabonn3M, TOMEoCTas, KIeTOUHbII UMMYHUTET,
OnocuHTe3 Oenka, OMOMOTUMEPHI, ITUCKPETHOCTh, CaMOPETYIISIIHS,
CaMOBOCITPOU3BEICHHUE, HACJICICTBEHHOCTD, M3MEHYHBOCTD,
SHEPTO3aBUCUMOCTH, POCT U Pa3BUTHE);

Ouwojoruyeckue Teopuu: kierouHas Teopus 1. IlIBanna, M.
[lneiinena, P. BupxoBa; KJIOHaIBHO-CENEKTUBHOIO MMMyHHUTeTa Il
Opnux, 1.1. MeunnkoBa, XpOMOCOMHAasi TEOPHs HACIIEICTBEHHOCTH T.
Moprana, 3akoH 3apojsimeBoro cxojacrtsa K. bapa, sBomtonuoHHas

TCOpHA 4. I[apBI/IHa, CHUHTCTHUYCCKAsA TCOPUA OSBOJIIOIHUU, TCOPUI




anTporioreHe3za Y. Jlapsuna; Teopus OmoreorieHo3a B.H. Cykauéna;
yuenne H.W. BaBuioBa o meHTpax MHOT00Opa3usi U MPOUCXOKIACHUS
KyJIbTypHbIX pactenuit, yuyenue A.H. CesepuoBa o0 mnOyrtax u
HarpaBJIeHUsX 3BojroIUH, yueHue B.W. Bepnanckoro — o 6uocdepe);
3aKOHBI (eMUHOOOPAa3HsI MOTOMKOB IEPBOT0 MOKOJICHUS, PACIICTIICHUS
MPU3HAKOB, HE3aBUCHUMOI'O HACIEIOBAaHUS INMpU3HAKoB I'. Mennens;
CUEIUICHHOTO HACJIJOBaHUs NPU3HAKOB M HApPYLIECHUS CUEIJICHUS
resoB T. Moprana; roMOJOTrMYECKHX PSAIOB B HACICACTBEHHOMN
n3MeHunBocty H.M. BaBunosa; renernueckoro pasHoBecust Jx.
Xapmu wu B. BaitnOepra; 3apompimeBoro cxoxactBa K. boapa;
Oouorenernueckuii 3akoH J. ['ekkens, @. Mrosiepa);

MIPUHIUIIBI (YUCTOTHI TAMET, KOMIIEMEHTAPHOCTH);

npaBwia (MuHuMyma lO. JIubuxa, sKOJI0rMuecKod Nupamuabl YUCell,
0MOMAacChl U SGHEPTUH);

runote3bl (koarepatHod A.M. Omapuna, nepBuuHoro OynboHa JIk.

Xonpetina, mukpocdep C. Dokca, pudbozuma T. Uek)

YMeHue peuarb IMOHCKOBLIC OMOJIOrHYECKHUE 3aJa4l, BbIABIIATH
IMPUYNHHO-CJIICACTBCHHBIC CBA3HU MCXKOY HCCICAYCMBIMU
OHOJIOrHYECKUMHU O6’bCKTaMI/I, mnmponeccaMm W ABJICHUAMU, ACIATh
BBIBOJIbI U ITPOTHO3bI HA OCHOBAHWHU ITOJTYUCHHBIX PE3YJIbTATOB;

COCTABJIATb 'CHOTHIIMYCCKHUEC CXCMbI CKPCIIUMBAHUA IJIS PA3HbIX THUIIOB
HacCJICAOBaHHUA NTPU3HAKOB Y OPraHU3MOB, COCTABJIATH CXCMbI IIEPCHOCA

BCIICCTB U SHEPTHUU B IKOCUCTEMAX (I_ICHI/I MNHUTaHUs, ITXIICBBIC CeTI/I)

YMeHue ycraHaBiIMBaThb B3aUMOCBSI3M  MEXKIY CTPOEHUEM U
(GYHKIUSMU: OpPraHOWJOB, KIETOK pa3HbIX TKAaHEW, opraHamMu |
CUCTEMAaMU OpPraHoOB y pAacTE€HUH, >KMBOTHBIX U 4YEJIOBEKA; MEXITY
JTarnaMu OOMEHa BEIECTB; TalaMu KJIETOYHOIO IMKJIA M KU3HEHHbIX
LIUKJIOB OPraHU3MOB; 3TallaMy 3MOPUOHAIBHOTO PA3BUTHS; T€HOTUIIOM
u ¢denotunoM, ¢eHoTUIOM U (aKTOpamMH cpeabl  OOUTaHUS;
IpoleccaMy  3BOJIONUM; JIBKYIIUMH CHUJIAMU  aHTPOIIOI€HE3a,;
KOMIIOHEHTaMHU DPA3UYHBIX 3KOCHUCTEM M TPHCIIOCOOICHUSIMU K HUM

OpraHu3MOB

YMeHue BBIICNATH CYIECTBEHHBIC IPU3HAKH:

CTPOCHUSA BUPYCOB, KJICTOK IIPOKAPUOT U DYKAPUOT, OJHOKJIICTOUYHBIX U
MHOTOKJIETOYHBIX OPTaHM3MOB, BHJIOB, OMOT€OIIEHO30B, YKOCHCTEM U
Omocdeppl; CTPOEHUS OpPraHOB W CHCTEM OpPraHoOB PAaCTCHHH,
KUBOTHBIX, YEJIIOBEKA; MPOIIECCOB KUZHEAEATEILHOCTH, MPOTEKAIOIINX

B OpraHusmax paCTeHHﬁ, JKHUBOTHBIX H 4YCJIOBCKA, OHOJIOrMYECKUX




mporeccoB: oOMeHa BemecTB (Merabonm3M), HHOOpPMAIUH |
MpeBpalleHusl YJHEPTruu, OpOKEHUs, aBTOTPOGHOTO U TeTepOTPOPHOTrO
TUIIOB NMTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meio3a,
raMeToreHesa, 3MOpHOreHe3a, MOCTAIMOPHOHAIBHOIO  Pa3BUTHA,
Pa3MHOXKEHHUS, UHAMBUIyaJbHOTO Pa3BUTUSl OpraHu3Ma (OHTOIEHE3a),
B3aUMOJCUCTBUSA T'€HOB, TIE€TEPO3UCA; JEUCTBUM HCKYCCTBEHHOIO
oTOOpa,  CTAOWIM3MPYIOLIEr0, JBMXKYILEIO W Pa3phIBAIOLIETO
€CTeCTBEHHOTO OTOOpa; aJIONAaTPUYECKOr0 M CHMIATPUYECKOTO
BUZ000pa30BaHusl; BIUSHUS JBHXKYIIUX CHJI 3BOJNIOIMU Ha TeHO(MOHT
MOMYJISALUM; IPUCIIOCOOJEHHOCTH OPraHU3MOB K cCpeie OOMTaHus,
YyepeloBaHMsl HaIpaBICHUN HBOJIOLMM; KPYroBOpOTa BEIIECTB U

IIOTOKAa SHEPTHUU B OKOCUCTEMAX

ChopMupOBaHHOCTb YMEHMS BBLACIATh CYILECTBEHHbIE IPU3HAKU
BUPYCOB, KIETOK IIPOKAPHOT M JYKAPHUOT; OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPIaHMU3MOB, BHJIOB, OMOI€OLEHO30B M 3KOCHUCTEM;
0COOEHHOCTH NPOLECCOB OOMEHA BEIIECTB U MPEBPALLICHUS SHEPTUU B
KJIeTKe, (DOTOCHHTE3a, IJIACTUYECKOIO U 3HEPreTMYecKoro oOMeHa,
XEMOCHHTE3a, MHTO3d, MEW03a, OIUIOAOTBOPEHUS, pPa3BUTHA U
Pa3MHOXKEHHUS, UHAWBUIyaJbHOTO Pa3BUTHS OpraHHM3Ma (OHTOIEHE3a),
60pbOBI 3a CyIECTBOBAaHUE, €CTECTBEHHOI0 0TOOpa, BU1000pa30BaHMUs,
IPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpele OOWUTaHMs, BIMSIHUA
KOMITOHEHTOB KOCHCTEM, aHTPOIIOI€HHBIX U3MEHEHUH B SKOCUCTEMAax
CBOEH MECTHOCTH, KpPyroBOpOTa BEIIECTB M IIPEBPAILCHUS SHEPIUU B

o6uocdepe

VYmenue UCIIOJIb30BaTh COOTBETCTBYIOIINE apryMeHTHlI,
OMOJIOTMYECKYI0 TEPMUHOJOTHIO M CUMBOJMKY JUIS JI0Ka3aTelIbCTBa
POJICTBA OPraHU3MOB PA3HBIX CHUCTEMATHMUECKUX TPYIII; B3aUMOCBS3U
OpraHM3MOB U CpelIbl OOWMTaHUs; E€IMHCTBA YEJIOBEYECKHX pac;
HE00XO0AMMOCTH 3/10pOBOT0 00pa3a *HU3HHU, COXpAaHEHUsl pa3HO0Opa3us
BUJIOB MU DKOCHCTEM KakK YCIOBHMS COCYLIECTBOBAaHMS INPHUPOABI U

YCJI0BCUYCCTBA

YMeHue KpUTUYECKH OIEHUBAaTh HHPOPMAIMIO OHUOIOTHYECKOTO
CoJIepKaHUsl; MHTEPIPETUPOBATH ITHUYECKUE ACIEKThl COBPEMEHHBIX
HCCIIeJOBaHMI B OuoJIoruu, MEIUITUHE, OHMOTEXHOJIOTHH;
paccMaTpuBaTth ri00abHBIC DKOJIOTHYECKHE POOJIEMBI
COBpEMEHHOCTH, (POPMHUPOBATH MO OTHOILIECHHIO K HHUM COOCTBEHHYIO

TIO3UITUTIO




HEPEYEHDb 9JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA EI'D
11O BUOJIOI'NHA

Kon

IIpoBepsieMblii 3J1eMeHT COAePKAHMS

buonorus kak Hayka. JKuBbIE CUCTEMBI U UX U3YUCHUE

11

CoBpemeHnHast OHOJOTMSI — KOMIUJIEKCHAsi Hayka. buojormueckue Hayku U
uzydyaeMmble UMM MpoOsiembl. DyHAaMeHTadbHBIC, MPHUKJIAJHbIE U IOUCKOBBIC
HAy4YHbIE UCCIIEIOBAHUS B OUOJIOTHH.

3naueHue Owonoruu B (OPMUPOBAHHHM COBPEMEHHON E€CTECTBEHHO-HAYYHOU
KapTuHbl Mupa. [Ipodeccun, cBsizanHble ¢ Ouonorueid. 3HaueHue OHOIOTHH B
MPAKTUYECKOW JESITENbHOCTH YEJIOBEKAa: MEAMIMHE, CEIbCKOM XO35HCTBE,

IIPOMBILIUIEHHOCTH, OXPaHe MPUPObI

1.2

JKuBble cuctembl Kak mpeaMmeT u3ydeHus ouosnoruu. CBONCTBA KUBBIX CHCTEM:
€IMHCTBO XHMMHYECKOrO0 COCTaBa, JTUCKPETHOCTh W IEIOCTHOCTh, CIOXKHOCTh U
YHOPSAA0YEHHOCTh CTPYKTYpBHI, OTKPBITOCTb, caMOOpraHu3alus,
CaMOBOCIIPOU3BEJEHUE, PA3APAKUMOCTb, U3SMEHUUBOCTD, POCT U Pa3BUTHE.

YpoBHM OpraHu3anyu KUBBIX CUCTEM: MOJEKYJSPHBINA, KICTOUHbIA, TKAHEBBIN,
OpraHMU3MEHHBIH, MONYJIALIMOHHO-BUIOBO, 3KOCHUCTEMHBIN
(buoreoneHoTnueckuii), OmocdepHsiid. I[Iporeccel, NMPOUCXOIANIUE B IKHUBBIX
cuctemax. OCHOBHbIE NpU3HAKH >KUBOTO. JKH3Hb Kak (popma CylecTBOBaHUS

MaTepuu

13

Mertonbl Ouonornyeckoi Hayku. HalOmroneHuwe, H3MepeHHE, SKCIEPUMEHT,
cucreMarusanus, MeraaHanu3. IloHaTme O 3aBUCMMOM UM HE3aBUCUMOWU
nepemeHHou. [InmanupoBanue skcnepumenTa. [locTtaHoBKa M IpoBEpKa TMITOTES.
HyneBas rumore3a. [lonstue BBIOOpKM UM €€ pocToBepHOCTh. Pa3bpoc B
Ouonornuyeckux AaHHbIX. OLEHKAa JOCTOBEPHOCTH TMOJYYEHHBIX PpE3YJIbTAaTOB.
IIpnurHBl MCKaKE€HUs PE3yJbTAaTOB JKCIIEpUMEHTA. IIoHATHME CTaTHCTHYECKOIrO

TECTA

Kierka kak Omosiornyeckas cucreMa

2.1

Knerka — cTpykTypHO-(yHKIMOHAIbHAs €IUHHMIA >KUBOTO. MICTOPHUS OTKPHITHSA
knetku. PaGotel P. I'yka, A. JleBenryka. Knerounass teopus (T. IIBanH, M.
[neineH, P. Bupxo). OcHOBHBIE [T0JIOKEHNS COBPEMEHHOMN KJIETOUHOM TEOPHH.
MeToab! MOJNEKYISIPHON U KJIETOYHOW OMOJIOTHU: MUKPOCKOMHS, Xpomarorpadus,
anexTpodopes, METOx MEYEHBIX aTOMOB, T depeHraIbHoe

eHTpU(YTUpOBaHUE, KyJIbTHBUPOBAHHE KIETOK

2.2

XUMHUYECKUN COCTAB KJIETKH. Makpo-, MUKpPO- M YJIbTPaMUKPO3JIEMEeHThI. Bona u

e€ poJb Kak pacTBOPUTENSI, peareHTa, ydyacTHE B CTPYKTYPHUPOBAaHUM KIIETKH,




TeIIoperyasauuu. MuHepaabHbIe BEUIECTBA KIETKH, UX OWOJIOTHYECKash POb.
Ponb KaTMOHOB ¥ aHHOHOB B KJIETKE.

Buonornyeckue monumepbl. benku. AMHMHOKHCIOTHBIH COCTaB  OEIKOB.
Ctpyktypsl OenkoBoi Mojekyinbl. llepBuuHas cTpykTypa Oenka, HeNTHAHAs
CBA3b. BropuuHas, TpeTuuyHas, 4eTBEpTUYHAs CTPYKTYyphl. JleHaryparus.
CgoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckne GyHKIuN OEIKOB.
VYrneBoasl. MoHocaxapuipl, AUcaxapuibl, OJMrOcaxapuibpl U IOJUCAXaPUJIbI.
OO0muii mmaH crpoeHuss ©  (U3MKO-XMMHYECKHE CBOWCTBA  YIJIEBOJOB.
buonoruueckue GyHKIIUN YIIIEBOIOB.

Jlumuaer.  T'mapodunbHO-THAPOGOOHBIE cBOlcTBa. Kiaccudukaius JTUTHIOB.
Tpurnuuepuasl, ¢ochonunuasl, BOCKH, cTepoubl. buonornueckue ¢GyHKIUH
munuoB. OO0mIMe cBOKWCTBA OMOJOTUUECKUX MEMOpaH — TeKy4eCTh, CIIOCOOHOCTD
K CaM03aMbIKaHHIO, MOJTYIPOHULIAEMOCTb.

Hyxnennoseie kucinorsl. JJHK u PHK. CrpoeHne HyKIEHMHOBBIX KHUCIIOT.
Hyxneotuasl. [Ipunnun komiementapHoctu. [IpaBuno Yapradda. Ctpykrypa
JAHK — nBoitnas cnupans. Mectonaxoxaenue u ouonorndeckue Gynknuu JTHK.
Bunel PHK. ®@ynkuuu PHK B knetke.

Crpoenue Monekyinbsl AT®. Makpospruyeckue cBsizu B Moliekyiae ATO.
buonoruueckue ¢pyukiuu AT®. BoccTaHOBNIEHHBIE IEPEHOCUHUKH, UX QYHKIIUU B
kietke. Cexsenuponanue JITHK.

CtpykTrypHas OHWOJOTHS: OMOXUMHYECKHE W OHOMU3MUYECKUE HCCIICIOBAHUS

COCTaBa U NMPOCTPAHCTBEHHOM CTPYKTYpPbl OMOMOJIEKYI

2.3

Tumbl  KJIETOK: JyKapuoTHyeckas M INpokapuoTuueckas. CTpyKTypHO-
(GyHKIIMOHaIbHBIE 00pa30BaHUS KIETKH.

Crpoenne npokapuotudeckoil kierku. KierouHas cTeHka OakTepuil M apxeil.
OcoOeHHOCTH CTpPOEHUsi TeTepoTpOoPHON M aBTOTPOPHOW MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapUoT B OMOIIEHO3AX.

Crpoenre U (QyHKIMOHUPOBaHME JyKapHOTHUecKoil kieTku. [lnasmarmueckas
meMmOpaHa (razmanemma). CTpykTypa Iia3Matudeckoil MemOpanbl. TpaHcropT
BEIIECTB uepe3 IUIa3MaTHuYecKyld MeMOpaHy: maccuBHbIM  (auddysus,
obneruéHHast audQy3us), akTUBHBIA (NMEPBUYHBIA W BTOPUYHBIM AKTHBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PabGota HaTpuii-KaaueBoro
Hacoca. DHJOLIMTO3: MUHOIUTO3, (aronuro3. Jk3ouuTo3. Kietouynas creHka.
CrtpykTypa v QyHKIUHN KJIETOYHOW CTEHKU pacTeHUM, rpruOoB.

[urommazma. Iluto3ons. [lutockener. JIBmwkenwe uuroriasMel. OpraHouabl
kieTkd. OpHoMeMOpaHHBIE OpPraHOWIbBl KIETKU: HHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar ['oabaxu, JTU30COMBI, UX CTpOCHHE U (QYHKIMH. B3anmocBs3b
OJTHOMEMOpaHHBIX OPraHOUJOB KIETKH. CTpOECHUE TPaHYJISIPHOIO PETHKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MemOpaH. [magkuit




(arpanynapHBIN) SHIOIUIA3MaTUUYECKH peTukyiayMm. CekperopHas (yHKIHS
annapara [onpmxku. TpaHcmopT BelecTB B KIETKE. Bakyoinum pacTUTENbHBIX
kietok. Kiterounslit cok. Typrop.

ITosryaBTOHOMHBIE OPraHOMIBI KJIIETKH: MUTOXOHJIPUH, TUIACTHIBL.

Crpoenrie u (pyHKIMM MUTOXOHJpUN M TacTH. llepBUYHBIE, BTOPUYHBIE U
CIIO)KHBIE  TIACTUABI  (POTOCHHTE3UPYIOIIUX  DYKApUOT.  XJIOPOILIACTHI,
XPOMOIUIACTBI, JISMKOIUIACTHI BBICIIMX PACTEHUN.

HememOpannble opraHouasl kinetku CrtpoeHue M (YHKIMH HEMEMOpaHHBIX
OpraHoujioB KjieTku. PubGocombl. MukpodumameHTsl. MplIeUuHbIe KIIETKU.
Muxkpotpybouku. Knerounsiii nentp. CTpoeHHe U ABMKEHHE XT'YTUKOB H
pecHnuek. MukpoTpyOouku nuromia3msel. LleHTpuons.

Anpo. O6osnouka sapa, XpOMaTHH, KapUOIUIa3Mma, SIPBILKH, UX CTPOECHUE U
bynkuuu. SnepHbiii OenKOBBIA MaTpuKc. IIpocTpaHCTBEHHOE pACHOJIOKEHHE
XpOMOCOM B HHTEp(a3HOM sizipe. benku xpomaTrnHa — THCTOHBI.

Knerounsle BritoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK 3SYKapHOT

(pacTUTenBbHOM, )KUBOTHOM, IPUOHOM )

2.4

AccuMMIIAIMS M AUCCUMMIISILUS — JIBE CTOPOHBI Merabonu3ma. Tumbel oOMeHa
BEIICCTB: aBTOTPOHBIA U TeTepOTPOPHBIA. YUacTHe KHCIOpPOJa B OOMEHHBIX
npoueccax. OJHepreruyeckoe ooOecrieueHue KieTku: mnpespauienne ATO B
oOMeHHbIX mpoueccax. DOepMEHTATUBHBIA XapakTep peakUUid KIETOYHOrO
metabonu3ma. DepMEeHTbl, UX CTPOCHUE, CBOICTBA M MEXaHU3M JEHUCTBUS.
Kodepmentsl. OTiinuns GepMEeHTOB OT HEOPTaHMUYECKUX KaTaln3aTopoB. benku-
AKTUBATOPbl U OEJIKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH ()EpMEHTATHBHBIX
peakumii OT Pa3IUYHBIX (PAKTOPOB.

IlepBrUuHBIl CUHTE3 OpraHMYECKMX BemecTB B Kierke. PorocuHre3. Pousb
XJIoporjiacToB B mporecce ¢otocuHTe3a. CBeroBas M TeMHOBas (hasbl.
[TponykTuBHOCTH (PoTOCHHTE3a. BiMsHHME paznuyHbIX (AKTOPOB HAa CKOPOCTh
¢dorocunTe3a. 3HaueHue (HOTOCHHTESA.

XemocuHTte3. PazHooOpa3ue opraHu3MOB-XEMOCHUHTETHKOB: HUTPUDUIUPYIOLIUE
OakTepHuH, Kene300aKTepuH, cepoOaKTepHH, BOAOPOJAHbIE OakTepuu. 3HAYEHHE
XEMOCHHTE3A.

AHa’pobHble opraHusMmbl. Buael Opokenus. IIponykTel OpokeHuUsT M UX
UCIIOJIb30BAaHUE YEJOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30yIUTENN OONIE3HEH.

AdpoOHBIE OpraHu3Mbl. DTalbl 3HEpreTuyeckoro oomeHa. [1oAroToBUTENbHBIH
sTar. [ MMKonmu3 — 0eCKUCIOPOIHOE PACIIETIIIEHNE TITFOKO3BI.

buonornyeckoe OKHUCIEHHUE, WIM KJIETOYHOE JbIxaHue. Poib MHUTOXOHApPHUI B
nporueccax OMOJIOTHYECKOTO OKHCJICHUS. [Muknnyeckue peaxkiuu.

OxucnurensHoe ¢ochopunupoBanue. [lpeumymectsa aspoOHOro myT oOMeHa




BEIIECTB Nepe]] aHadPOOHBIM. D(HPEKTUBHOCTH IHEPTETUUECKOTO OOMEHa

2.5

Peakumum matpuyHoro cuHTe3a. lIpMHIMI KOMIUIEMEHTAapHOCTH B PEAKIMAX
MaTpUYHOTO cuHTe3a. Peanu3anus HacneACcTBeHHON nH(popManuu. ['eneTnueckuii
KOoJl, ero cBoicTBa. TpaHckpunuus — martpuuHbld cuHTe3 PHK. IlpuHummb
TPAHCKPHIILIUU: KOMILJIEMEHTapHOCTh, aHTUIAPAILIETBHOCTh, ACHMMETPHYHOCTb.
Tpancmsamus u e€ srambl. Yuactue TpancnopTHeix PHK B OmocunTe3e Oenka.
VYcnoBusi 6uocunteza Oenka. KomupoBanue amuHokucior. Poib pubGocom B
OuocuHTe3e Oemnka.

Opranuzanys reHoMa y IpoKapuoT U SyKapHOT. Perynsanus akTUBHOCTH T€HOB Y
npokapuotr. ['mmore3a onepona (®. XKakob, XK. Mano). Perynsamus oOMeHHBIX
nporueccoB B kieTke. KieTounslii romeocras.

Bupycbl — HekneTouHble (OpMBI KU3HM U OOIMratHeie napasuTsl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTeprOdaros.

BupycHbie 3a0oneBanusi 4enoBeka, ®KHBOTHBIX, pactenuit. CITNJ], COVID-19,

COoMaJIbHbIC U MCIUIITMHCKHC HpO6JIeMI)I

2.6

Knerounslii 1ukn, ero mnepuoasl u perynsauus. HWutepdaza U MUTO3.
OcoOeHHOCTH TPOLECCOB, NMpOTeKarmux B UHTEepdasze. [loaroroBka KIeTku K
nenenuto. Ilpecunrernueckuit  (HOCTMHTOTMYECKHH), CHHTETHYECKUH U
HOCTCUHTETHUYECKUH (IPEMUTOTUYECKUI) TepHObl HHTEP(ha3bI.

Marpuunbiii cunte3 JHK — pemnmukamus. Ilpunuuner persukanuu  JHK:
KOMIUIEMEHTApHOCTh, ITOJIyKOHCEPBAaTUBHBIM CHHTE3, AHTHUIAPAJUIEIBHOCTD.
Mexanusm permukanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenmomepsl u
TesomMepa3a. XpPOMOCOMHBIH Ha0Op KIETKH — KapHOTHM. JIMIJIOMAHBIA U
rarmiouJHblil  Habopsl XpoMocoM. I'omornornuynsle Xxpomocombl. [lonoBbie
XPOMOCOMBI.

Jenenue knerku — Muto3. CTauu MHUTO3a M MPOUCXOJSAIINE B HUX IPOILIECCHI.
Tunel mMurto3a. KapuokuHes u nMTOKHMHE3. buonormdeckoe 3HaY€eHHE MHTO3a.
Perynsuus MUTOTHYECKOTO ITUKIA KIETKH. [IporpammupyemMas kiaeTouHas Tuoens
— anomnTo3.

CDYHKI_[I/IOHS.JIBHEISI IrCHOMHUKaA

Opranusm Kak Guosornyeckas cuctema

3.1

OIHOKJIETOYHEIE, KOJIOHHUAJIbHBIEC, MHOTOKJIETOUHBIC OpraHu3Mbl u
MHOTOTKAHEBBIE OPTaHU3MBI.

®opMBl pPa3MHOXKEHUSI OPTaHW3MOB: Oecrojioe (BKJIIOYasi BETETaTUBHOE) U
noysioBoe. Bumbl  Oecrmonoro  pa3MHOXXEHHS: TIOYKOBaHUE, CIOPYJISAIIHS,
dbparmeHTaIMs, KIOHUPOBAHUE.

[TonoBoe pazmuoxenue. [lonoBbie kieTku, uin rametsl. Meito3. Craauu meiiosa.

IToBenenue xpomocom B meno3e. KpoccnHrosep. bronorndecknii CMbICIT Meo3a




U TI0JIOBOT'O Tporecca. Meio3 1 ero MecTo B )KU3HEHHOM IHKJIE OPTraHU3MOB.
[TpenzaponpiieBoe paspurue. ['amerorenes y *HUBOTHBIX. [1os0BbIE *Keme3bl.
OOpa3oBaHne ¥ pa3BUTHE TMOJIOBBIX KiIeTOK. CrepmMaroreHe3 W OOTCHE3.
CrpoeHue MONOBBIX KIETOK. OIUIOAOTBOPEHHE M 3MOpPUOHAIBHOE pPa3BUTHE
AKHUBOTHBIX. CIIOCOOBI OIUIOIOTBOPEHUS: HAPYXKHOE, BHyTpeHHee. [lapTeHorenes.
NuauBuayaibHOE pa3BUTHE OpraHu3MoB (oHTOreHes3). Craauu smMOpuoreHesa
KUBOTHBIX (Ha mpuMepe Jiarymkn). Jpoonenue. Tumbl npodnerus. Ocobennoctu
NpoOJIeHNs MIIEKOMUTAIOMIMX. 3apO/bILIeBble JUCTKU (TacTpysisuus). 3aKiagka
OpPraHOB M TKaHEHl W3 3apOoJbIIEBBIX JHMCTKOB. B3anMHOe BiusHHE 4acTei
pa3BUBAIOIIECTOCS 3apojblma (3MOpUOHATBHAS WHAYKIMS). 3aKiajka IIaHa
CTPOCHUS JKMUBOTHOTO KaK PE3y/lIbTaT MEPAPXUUYECKHX B3aUMOICHCTBUI T'CHOB.
BnusiHue Ha SMOpuOHanbHOE pPAa3BUTHE pa3IMYHBIX (PAKTOPOB OKpYXKarolei
cpenpbl.

Poct u pazutue xuBoTHbIX. [locTamMOpronansHblil nepuo. IIpsmoe u Henpsimoe
pasButHe. Pa3Butrue ¢ meramopdozoM y O€CHO3BOHOYHBIX M IO3BOHOYHBIX
KUBOTHBIX. bHonorndeckoe 3HadyeHWE TNPSMOTO W HENPSMOTO Pa3BUTHS, WX
pacmpocTpaHeHre B Tpupoae. THMbl pocTa >KUBOTHBIX. DaKTOpPHI peryisnuu
pocTa JKMBOTHBIX M denoBeka. CTaguu NOCTAMOPHOHAIBHOIO Ppa3BUTHUS Yy
KUBOTHBIX U 4esoBeKa. [lepropl OHTOreHe3a 4eaoBeKa.

Pasmuoxenue u pasutne pacteHuid. ['ameroputr u cmnopodut. Meiio3 B
KU3HEHHOM IMKJIe pacreHuil. OOpa3zoBaHue cIop B Ipolecce Menosa.
['amerorenes y pacrenuil. OIUIOAOTBOpPEHHME U Pa3BUTHUE PACTUTENBHBIX
opranu3MoB. /[BoifHOE OIJI0/I0TBOpEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U

Pa3BUTHEC CCMCHU. MexaHu3MbI peryjisaiuuu OHTOICHE3a Yy paCTeHI/Iﬁ " )KNBOTHBIX

3.2

I/ICTOpI/ISI CTAHOBJICHUA MW Pas3sBUTHUA T'CHCTHUKU KaK HayKH. OcHOBHEIC
T€HETUYECKHE IIOHATHUA M CHUMBOJIBL. [ OMOIOTHYHBIE XpOMOCOMBI, aJJICJIBHBIC
TCHBI, AJIbTCPHATUBHBLIC IIPU3HAKH, I[OMHH&HTHBIﬁ n pGHGCCHBHBIﬁ IIpU3HAK,
roMo3urora, TreTepo3nurora, 4YucCTad JIMHHA, FI/I6pI/IJII>I, T'CHOTHII, (1)GHOTI/IH.
OcHOBHBIC MCETOABbI I'CHCTHUKU! FI/I6pI/II[0J'IOF I/I“IeCKI/II\/’I, I_II/ITOJ'IOI‘I/I‘-ICCKI/II\/'I,

MOJ'ICKy.TIHpHO'FeHeTI/I‘{eCKI/Iﬁ

3.3

Monorubpunnoe ckpermupanue. [lepBoiit 3akoH MeHens — 3aKoH e1nHO000pa3us
rubpuaoB mepBoro rmnokosieHus. I[IpaBuio pomuHUpoBaHus. Bropoil 3akoH
MeHnnenss — 3akOH paclIeIyIeHWs NPHU3HAKOB. [lUTonornueckne OCHOBBI
MOHOTHOPHUAHOTO CKpeInBaHus. [ umores3a 4MCcTOTH ramer.

AHanuzupyrolee ckpemuBaHue. [IpoMexyTOUHBIA XapakTep HacleI0BaHuUs.
Paciuennenue npu3HaKkoB IPU HEIIOJHOM JTIOMUHHUPOBAHUMU.

Jurubpunnoe ckpemuBanue. Tperuil 3akoH MeHzenst — 3aKOH HE3aBUCHUMOTO

HaCJICa0BaHUA IIPpHU3HAKOB. HI/ITOHOI‘ NMYCCKUC OCHOBBEI Jur I/16pI/II[HOF o




CKpELIMBAHMSL.

CueruieHHOe HacienoBaHue mpu3HakoB. PaGorer T. Moprana. CremnneHHoe
HAaCJICIOBAHUE TE€HOB, HAPYIICHWE CIEIJICHUS MEXAYy TreHamMHu. XPpOMOCOMHas
TEOpHUs HACJICICTBEHHOCTH.

I'eneruka mona. XpOMOCOMHBIM MEXaHU3M OIpPENEIeHUs] 1oja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHblid U reTeporameTHbhI mos. ['eHeTnueckas
CTPYKTypa IOJOBBIX XpoMocoM. HaciemoBaHnue MNpU3HAKOB, CIEIJICHHBIX C
IIOJIOM.

I'enorun kak nesnoctHas cucrema. [limedoTponus — MHOKECTBEHHOE ICHCTBUE
resa. MHOXECTBEHHBIN ajjIelIu3M. B3auMoAeHCTBHE HeEaJJICIbHBIX I'€HOB.

Komnemenrapaocts. Onucras. [lonmumepus

34

BianmopericTBue reHOTHNA U cpeibl Ipy (hopMUpoBaHUM GeHoTHIA. MI3MEHUINBOCTD
npu3HakoB. KauecTBeHHbIE U KOJWYECTBEHHbIEC TPU3HAKU. BUIbI N3MEHYMBOCTHU:
HCHACJICICTBCHHAS U HACJICICTBCHHAS.

MoaudukamonHas  U3MEHYUBOCTh.  Ponb  cpenbl B (OpMHpPOBAHUU
MO TM(UKAITMOHHOM M3MeHYMBOCTH. HopMa peakiiny npu3Haka. BapualmoHHBIA psif
u BapuanuonHas kpuBas (B. HWoranncen). CsoiicTBa MoAM(UKAITMOHHON
M3MEHYHNBOCTH.

I'enorunnueckast 13MeHYUBOCTL. CBOMCTBA FT€HOTHUITMYECKON N3MEHYHMBOCTH. BUbI
TEeHOTUITUYECKON N3MEHYUBOCTU: KOMOMHATUBHAS, MyTal[MOHHASI.

KoMmOnHaTHBHAsT W3MEHYMBOCTh. MeWo3 M TOJIOBOM MpoIecC — OCHOBa
KOMOMHATHUBHOM M3MEHYMBOCTH. POIbL KOMOMHATHBHON M3MEHUYNBOCTH B CO3JaHUH
TEHETUYECKOTO pa3HOOOpa3us B MpeJiesiax OJJHOTO BUIA.

MyTanuoHHas U3MEHUYUBOCTb. BUIbI MyTallMii: FTEHHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CrHoHTaHHbIE M HWHIYLUPOBAHHBIE MYTAlMH. SI€pHbIE U LUTOIIa3MaTUYECKUE
mytarui. COMaTHYECKUE U MOJIOBbIe MyTalluu. [IpudrHbl BOSHUKHOBEHHS MyTallHH.
MyTarensl ¥ HUX BJIUSHHE Ha OPraHU3Mbl. 3aKOHOMEPHOCTH MYTaIlMOHHOTO
mporecca. 3aKOH TOMOJIOTHUECKUX PS/I0B B HACIeCTBEHHOM n3MeHunBocTy (H.1.

BaBI/IJ'IOB). BHesmepHasl N3MCHYHBOCTDb KU HACJICACTBCHHOCTD

3.5

Kapuotun wuenoseka. MexayHapoaHas MNporpaMMa MCCIEIOBaHUSA TIe€HOMaA
yenoBeka. MeToabl  HM3Yy4eHUsT TEHETUKM  YEeJIOBEKa: TE€HEaJOTMYECKHUM,
OJIM3HEIIOBBIH, [UTOTCHETUYCCKHUIM, MOMYJISILIMOHHO-CTaTUCTUYECKH,
MOJIEKYJISIPHO-TEHETUYECKU. CoBpeMeHHOE onpeaeneHue TCHOTHIIA:
MTOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOILBIO
[MI1P-ananu3a. HacnencrBeHHble  3a0ojeBaHMS  YedOBeKa. [ CHHBIE U
XPOMOCOMHBIE 0011e3HU YeJI0BEeKa. bonesnn c HAaCJIEeACTBEHHON
MIPEAPACIIONOKEHHOCTHI0. 3HaUYEHNE METUIIMHCKON TeHETHKY B TIPEIOTBPAIIICHUH

1 JICUCHUH TeHETHYECKUX 3a001eBaHnii yenoBeka. CTBOJIOBBIC KIIETKU




3.6

JlomecTukanus u cenekuus. 3apoxkACHUE CEJICKIIUU U ToMecTukanuu. Yuenue H.M.
BaBwmiioBa 0 1ieHTpax MPOUCXOXKACHUS W MHOTO000pasusi KyJbTYPHBIX PACTCHHMA.
Ponb cenekuuu B CO34aHUM COPTOB PACTEHUM U MOPOJ )KUBOTHBIX. CopT, moposa,
mTamMM. 3aKOH TOMOJIOTMYECKUX PAJIOB B HACIIEACTBEHHOW m3MeHunBoctu H.U.
BaswiioBa, ero 3HaueHUE IS CENIEKIIMOHHON PabOTHI.

Metonpl  ceneKIMOHHOM paboThl. McCKycCTBEHHBIH OTOOp: MAacCoBBIE U
WHIUBUYAJIbHBIM. Ortanel KOMOWHAIIMOHHON CEJIEKIIVU. UcneiTanue
MPOU3BOAUTENCH O TOTOMCTBY. OTOOp 1O TEHOTUIY C TMOMOIIBIO OLIEHKU
¢denoTumna noroMcTBa 1 0TOOP MO TeHOTUNY ¢ momorbio ananusa JJHK.
HckyccTBeHHBINM MyTareHe3 Kak METOJI CEIEKIIMOHHON paboThl. PaananvoHHbIi 1
XUMHYECKHM MyTareHe3 KakK HWCTOYHUK MyTaluid Yy KYJIbTYpHBIX (opm
opranu3moB. Mcnonb3oBaHME TEHOMHOTO PEAAKTUPOBAHUS W METOJOB
pexomOuHanTHBIX JIHK 1515 mosmyyeHuss HICXO0AHOT0 MaTepualia JJis CEeNeKIUH.
[Tonyuenue nonuruionaoB. BuyTpuBunoBas rudpuauzanus. bin3kopoacTBeHHOE
CKpeluBaHue, Wik MHOpuAUHT. HepoacTBeHHOE CKpellnBaHue, Wik ayTOpUIHHT.
I'ereposuc u ero npuuunsel. Mcnonb3oBanue rereposuca B cenekiuu. OtaanéHnas
rubpunuzanus. [Ipeomonenne Oecruioauss MEKBUIOBBIX THOPHIOB. JlocTrokeHHS

CCJICKLIH paCTCHI/Iﬁ N JKUBOTHBIX

3.7

OOBeKTHI, UCII0JIb3YeMbIe B OMOTEXHOJIOTUH, — KJICTOUYHbIE U TKAHEBbIE KYJIbTYpHI,
MUKpPOOPTraHU3MbI, HUX XapaKTEepUCTUKA. TpaJulMOHHAass OWOTEXHOJIOTHUSA:
xJie0oneueHne,  TMOJYYeHHWE  KHCIOMOJIOYHBIX  TNPOAYKTOB,  BHHOJICNIHE.
Muxkpobuonorudyeckuif cuHTe3. OOBEKTHI MHKPOOHMOJIOTHYECKUX TEXHOJIOTUH.
[TponsBosncTBO  Oenka, aMMHOKUCIOT M BUTaMMHOB.  MckyccTBeHHOE
OIUIOAOTBOpEHHE. PEKOHCTpyKIMsA SAWIEKIETOK W KJIOHMPOBAHUE IKUBOTHBIX.
Meron TpaHCIIIaHTALUHU SAEp KIETOK.

XpoMOCOMHass W TeHHas HHXKEHepusa. VICKyCCTBEHHBI CHHTE3 T€Ha U
KoHCTpyupoBanue pexkomOuMHaHTHBIX JIHK. JlocTmxkeHus W MepCrneKTHUBBI
XPOMOCOMHOM M Te€HHOM WH)XeHepuu. MenuuuHckue OMOTEXHOJIOTUH.

Hcnonp30BaHure CTBOJIOBBIX KIIETOK

Cucrema 1 MHOTooOpa3ue OpraHM4ecKoro Miupa

4.1

buonormueckoe  pazHooOpa3ue  OpPraHU3MOB. CoBpemeHHass ~ cucTema
opranuueckoro mupa. llpuHnunel kinaccugukanuum opraHuzmMoB. OCHOBHBIE
CHCTEMATUYECKUE TPYIIILI OPTaHU3MOB.

Oco0eHHOCTH CTPOCHHUS M KHU3HEJCATCIHHOCTH OJHOKJIETOYHBIX OPTaHU3MOB.
BakTepuu, apxeu, oJHOKJIETOUHBIE TPUOBI, OJJHOKJIETOYHBIE BOAOPOCIH, APyTue
HpOTI/ICTI)I. KOJ'IOHI/IHJ'H)HI)IG OpFaHI/ISMBI. ,ZIBI/I}KeHI/Ie OAHOKJICTOYHBIX OpFaHI/ISMOBZ
aME&0OMTHOE, KI'YTUKOBOE, PECHUYHOE. 3allliTa Y OJHOKJICTOYHBIX OPTaHU3MOB.

P A3APAKUMOCTD Y OTHOKJICTOYHBIX OPraHU3MOB. Takcucel




4.2

MHOrokJjieTouHbIe pacTeHUs. B3anMOCBsI3b YacTeii MHOTOKJIETOYHOTO OpTraHU3Ma.
Tkanu, opraHbl ¥ CHUCTEMbl OPraHOB MHOTOKJIETOYHOrO opraHu3zma. Opranusm
Kak eauHoe uenoe. TkaHu pacteHuid. TuNbl pacTUTENbHBIX TKAHEH:
oOpasoBarenbHasl, TIOKPOBHAs, MPOBOJAIIAS, OCHOBHAs, MEXaHHYECKas.

OcobenHocTH cTpoeHUs, PYHKIUN U pacloIOKEHUs TKaHEH B OpraHax pacTeHUN

4.3

BereratuBHble U reHEpAaTUBHBIE OpPraHbl pacTeHuil. yHKIUM OPraHOB U CUCTEM
opranoB. Kapkac pacrenuii. /[BM>keHre MHOTOKJIETOUHBIX PACTEHUN: TPOIIU3MBI U
Hactuu. llorjomeHne BOABL, YITIEKHUCIOrO ra3a W MUHEpAIbHBIX BELIECTB
pacrenusimu. Jlpixanue pacrenuit. Auddysus ra3oB uepe3 NOBEPXHOCTh KIETKH.
TpaHcniopTHblE cUCTEMBl pacTeHuil. Bblaenenue y pacteHuil. 3amura y
MHOTOKJIETOUHBbIX pacTeHuil. Kyrukyna. CpeacTBa macCUBHOM M XHMHYECKOH
3amuThl. DUTOHLIUIBL.

PazapaxxuMocTe U perynsiius y opraHu3mMoB. Pa3gpakuMocTe W perynsuus y

MHOT'OKJICTOYHBIX paCTeHHﬁ. PoctoBrie BC€IICCTBA N UX 3HAYCHUEC

4.5

MHOrOKJICTOUYHbIC ~ HBOTHBIC. B3aMMOCBS3b  YacTeil  MHOTOKJIETOYHOTO
opraHnus3ma. TKaHI/I, opradbl U CUCTCMbI OpPraHOB MHOI'OKJICTOYHOI'O OpraHHU3Ma.
Opranusm kak eauHoe 1enoe. 'omeocta3. TkaHW )KMBOTHBIX U 4elOBeKa. THIIbI
JKUBOTHBIX TKaHEH: SIUTENUAlIbHAs, COCIUHHUTENIbHAS, MBIIICYHAs, HEPBHAs.
OcoOenHocT CcTpocHHS, (YHKIIUH H PACIONOKCHHUS TKAaHEH B OpraHax

JKNBOTHBIX U YCJIOBCKaA

4.6

Opranbl ¥ CUCTEMBI OPTraHOB XKMBOTHBIX. DYHKIIMM OPraHOB M CHCTEM OpPTaHOB.
Omnopa Ttenma opranu3mMoB. CKeneTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHbIli U BHyTpeHHUI ckeneT. CTpoeHHEe U THUIBI COSAMHEHHUS
KOCTEH.

JIBuKeHHEe MHOTOKIETOYHBIX KUBOTHBIX. [luTanme »xuBOTHBIX. [luTanue
IIO3BOHOYHBIX KUBOTHBIX. I[I)IX&HI/IG )KUBOTHEIX. KoxkHOE JAbIXaHUC. )Ka6epHoe n
JIETOYHOE JIBIXaHUE.

JIpixaHWe TO03BOHOYHBIX >KMBOTHBIX. ODBOJIIOIMOHHOE YCIOXKHEHHE CTPOCHUS
JIETKUX IT03BOHOYHBIX >KUBOTHBIX. I[I)IX&TGJ'II)H&SI cucTeMa 4eJioBeka. MexaHusm
BEHTWIALIMM JIETKUX Yy NTHUIl W MJEKONUTAMKX. TpaHCIOPT BEUIECTB Yy
opranu3MoB. TpaHCHOPT BEmIECTB Yy KUBOTHBIX. KpoBeHOCHas cucrema u eé
opranbl.  KpoBeHocHas ~ cucTtemMa  IMO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KPOBOOOpAIIICHHsI. DBOJIOIMOHHBIC  YCIOKHEHUS CTPOCHHS KPOBCHOCHOM
CHUCTEMBI IMTO3BOHOYHBIX >XHWBOTHBIX. BBI}IGJ'IGHI/IG Y OpraHu3MOB. BBI)IeJ'IeHI/Ie y
*KUBOTHBIX. COoKpaTuTeNnbHble Bakyonn. Opransl BeieneHus. CBs3b MOJOCTH Tea
C KPOBEHOCHOW W BBIICTUTENHLHON cHCTeMaMHu. BbijeneHne y MO3BOHOYHBIX
JKUBOTHBIX. 3aHII/ITa Y MHOI'OKJICTOYHBIX JKHWBOTHBIX. HOKpOBI)I n Hux

MIPOU3BOJTHBIE.




PaznpaxuMoCTh ¥ peryisiius y OpraHu3MoB. Pa3pakuMOCTh y OJJHOKIIETOYHBIX
opranm3MoB. Takcuchl. Pa3apakMMOCTh W PEryJsius y MHOTOKJICTOYHBIX
pacteHuii. PocToBble BelecTBa U MX 3HAUYCHUE.

HepBHas cuctema u peduieKTopHasi PeryJisiius Y MHOTOKIJIETOYHBIX YKHMBOTHBIX.
HepsHnas cuctema u €€ oTaesnbl. DBOIIOIMOHHOE YCI0KHEHUE CTPOCHUST HEPBHOM
CUCTEMBI y KUBOTHBIX.

Pazpaborka amroputMoB u mnporpamMm s dh(eKTHBHONW (PYHKIIMOHAIBHON
AHHOTAllMKd  TE€HOMOB,  TPAHCKPUITOMOB,  IMPOTEOMOB,  METa0OJIOMOB

MHUKPOOPIraHnu3MoOB, paCTeHHfI, JKHBOTHBIX U YCJIIOBCKaA

OpFaHI/I3M YCJIOBEKA U €I'0 31I0POBEE

5.1

Opranel ¥ cucteMsl OpraHoB yenoBeka. OTaesnsl TOJ0BHOIO MO3ra I03BOHOYHBIX
KUBOTHBIX. Peduekc u pecdnexkropHas ayra. be3ycioBHble U YCIOBHBIE
peduekcel. I'ymopanbHas peryiasiuuss M SHAOKPHUHHAs CHCT€Ma JKUBOTHBIX M
yenoBeka. JKese3pl SHAOKPUHHOW CUCTEMBI U UX TOPMOHBI. J[eliCTBHE TOPMOHOB.
B3anMocBs3p HEPBHOW M SHAOKPHHHOHN cucTeM. [ umortamamo-runodusapHas

cucrema. Pedexc u pediexropnas ayra. besycioBHbIe 1 ycIOBHBIE pedIeKch

5.2

3amuTa opraHu3zMa ot Oonesneil. IMMyHHast cuctema 4enoBeka. Kierounsrii u
TYMOpAaJbHBI HMMMYHHUTET. BpoXAEHHBIN, NpUOOPETEHHBIN crnennuduyecKuit
uMMyHHUTeT. Teopuss  KIOHanmbHO-celekTUBHOro ummyHuteta (IL.Dpaux,
®.M.bepuer, C.Toneraa). BocnamutenbHble OTBEThl OpraHu3sMoB. Poib

BPOXKJIEHHOTO UMMYHHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00JIeBaHUN

5.3

KpOBeHOCHaSI cucTeMa U e€ OpTraHbl. Cepﬂue, KPOBCHOCHBIC COCYIbl U KPOBb.

Kpyru kpoBoobparienus. Pabora cepana u e€ perynsanus

5.4

Jpixanue yenoseka. Auddy3us ra3oB uepe3 MOBEPXHOCTh KIETKU. [[pIxaTenbHas
cucreMa 4yenoBeka. JlpIxaTenbHas  NOBEPXHOCTh.  Perymsiuust  AbIXaHUs.

JpixarenbHble 00bEMBI

5.5

HI/IHIeBapI/ITeJ'II)HaSI CHUCTEMaA 4YCJIOBCKA. OT}IGJ’IBI NMUIICBAPHUTCIBHOIO TpPAKTa.
HI/IH_ICBapI/ITCJ'IBHHC KCJIC3bI. BHy’I’pI/IHOJ'IOCTHOC u BHYTPHUKIICTOYHOC

MUIICBapEHUE

5.6

[ToxpoBel M ux npousBoxaHble. Opransl BbaeneHus. [louku. CrtpoeHue wu
¢ynkunonuposanue HeppoHa. PuibTpanus, ceKpenus 1 00paTHOe BCaChIBaHHE

KaK MEXaHU3MBbI paGOTBI OpTraHOB BbBIICJIICHUA. O6p330BaHI/Ie MOYH Yy YCIIOBCKa

5.7

I[BI/I)KCHI/IC YyeJIOBeKa: MEblIeuHas cucremMa. CKeJICTHBIC MbIIIIBI U HX pa60Ta.

CTpOCHI/IC Y TUIIBI COSANHEHUS KOCTEH

Teopml 3BOJIIOLMHU. Pa3BUTHE KU3HU HA 3emiie

6.1

SBOJ'IIOLII/IOHHaH TCOpUA . I[apBI/IHa. Hpeﬂnocmmcn BO3HUKHOBCHHA

JapBUHHU3MA. Kuznp n HaydHas ACATCIbHOCTb 4. I[apBI/IHa.




JBwxkymue cuibl dBoonuu BUIoB 1o Y. JlapBuHy (BBICOKass MHTEHCHUBHOCTH
pPasMHOKEHHUSI OPraHW3MOB, HACJEICTBEHHas WM3MEHYMBOCTh, Ooppba 3a
CYIIECTBOBaHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBINH O0TOOD).

Odopmnenune cuaTeTndeckoit Teopun 3Bomonuu (CTD). HelitpanpHas Teopus
sBosroru. CoBpeMEeHHAasi HBOJIOIHOHHAs OMOJOrus. 3HA4eHHE SBOJIOLMOHHOM

TeopuHu B (POPMUPOBAHUH €CTECTBCHHO-HAYYHOW KAPTUHBI MUPA

6.2

[Tomymnsiust Kak »JieMeHTapHas enuHuna 5BoonuH. COBpEMEHHBIE METObI
OLICHKH TEHETHMYECKOTO pa3HooOpa3usi M CTPYKTypbl momyssiuil. M3meHnenue
reHooHAa MOMYJSAIMM Kak 3JIEMEHTapHOE 3BOJIOIMOHHOE SBJICHHE. 3aKOH
reHerudeckoro pasHoBecus [x. Xapau, B. Baitn6epra.

OnemeHTapHble (aKTOpbl (ABMXKYIIME CHJIBI) 3BOJIOUMU. MyTallMOHHBIN
nporiecc. KomOunatuBHas wu3MeHuuBOCTh. /Jlpeiidp rTeHoB — ciyuaiiHble
HEHaNpaBlieHHbIE M3MEHEHHs 4YacToT ajuieled B momymsauuax. OQdexr
OCHOBATEJIS. Murparnuu. W3onsmus TIOTTYJISIIIMIA: reorpapuyeckas
(mpocTpaHCTBEHHAs), OMOIOTHYeCKast (PEPOTYKTUBHAS).

EcrectBeHHbIl 0oTOOp — Hampasiswomui  ¢akrop sBoaouuud. Dopmsl
€CTeCTBEHHOTO OTOOpa: JBWXKYIIWH, CTAaOMIM3UPYIOIIUH, pa3pbIBAIONIANA
(mu3pyntuBHbIN). [TonoBoit oTOOD.

[TprcnocoONeHHOCT, ~ OPraHM3MOB  Kak  pe3yabTaT  MHKPOAIBOIIOLIUU.
Bo3HukHOBEHHE  TpUCIIOCOONIGHMH y  opranu3mMoB.  ApoMopdo3bl U
uanoanantauuu. [lpumepsl npucrnocoOneHuii y opranu3smMoB. OTHOCUTENBHOCTh
MPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xpurepunm u CTpykTypa. BumooOpa3oBaHue Kak pe3yabTar
MHUKpO3BOJtoIMH. M3omsamus — ximoueBoi (aktop BupooOpazoBanus. Ilytu u
CIocoObI BH1000pa30BaHMUS: AJIONATPUIECKOE (reorpaduueckoe),
CUMITAaTPUYECKOE  (IKOJOTHYECKOE),  «MTHOBEHHOE»  (TIOJUILIONAU3AINS,
ruOpuu3anys). JuTenbHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

MexaHu3Mbl GOPMHUPOBAHUS OHOIOIMYECKOTO pa3HOOOpasHsl.

Ponb »BomonoHHON Onosiornyu B pa3paboTKe HaydHbIX METOIOB COXPAHEHHUS
O6uopazHooOpa3uss. MUKPOIBOIIONUS M KOIBOJIOIMS IMAPA3UTOB M UX XO3SEB.
Mexann3mbl popMHpPOBaHUS YCTOWYUBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI

C HEH

6.3

Metoapl u3ydeHus makposBomonuu. IlanreoHTonornuyeckre MeTOabl M3Y4EHUS
sBostou. Ilepexoanbie (opMbl U PUIOTEHETUYECKUE PSAIbI OPTaHU3MOB.
Buoreorpaduyeckre meroas! u3ydeHus spononnu. CpaBHeHHE GIIOphl U (payHbI
MaTEepHKOB U OCTpoBOB. buoreorpapuyeckue odractu 3emian. Bunsl-sHnemMuku u
PENTUKTHL

OMOpPHOJIOTMYECKHE M CPaBHUTEIbHO-MOP(OIOrMUECKHe METOAbl H3YUYEHHUs




IBOJIONUH. [ eHeTHYeCKHe MEXaHW3MBI DBOJIOIMH OHTOTCHE3a W IOSBICHUS
S9BOJOIHUOHHBIX HOBIIIECTB. T'omooruuneie u AHAJIOTNYHBIC OpTraHBbI.
Pynmumentapuple  opraHbl W aTaBU3MbL.  MOJEKYJISIPHO-TCHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKUe  METOABl  HM3y4YCHHS  JBOJIIOIHUU.
I'oMonoru4unelie IreHbl. COBpCMeHHBIe MCTOABI IMMOCTPOCHUSA q)HHOFCHCTI/I‘-ICCKI/IX
JICPEBHEB.

XpOMOCOMHBIe MyTalluu U 3BOJIIOIWSA TCHOMOB.

OO0mue 3akoHOMEpHOCTH (TpaBuia) HBOMONHMUA. HeoOpaTUMOCTh IBOFOIUH.

A,Hal'ITI/IBHaH paauanus. HepaBHOMCpHOCTB TEMIIOB 5BOJIFOIINH

6.4

Hayunbple rumotespl MNPOUCXOXKICHHS KU3HM Ha 3emie. AOuWOreHes u
naHcnepMus. JloHay4Hble IPEACTABICHUS O 3apOKICHUM KU3HU (KPEAlMOHU3M).
['Mnore3a MOCTOSIHHOTO CaMO3apOXKICHHS KU3HU U €€ ONPOBEPKEHUE OIbITAMU
®. Pemu, JI. Cnamnanuanm, JI. Tlactepa. IlpoucxokaeHue >KU3HU U
acTpOOHOIIOTHSL.

OcHoBHbIE 3Tanbl HeOpraHudeckoi sBostouuu. IlnanerapHas (reosioruueckas)
IBOMIONMS. XHUMHYECKash JBONIOLUA. AOHOTeHHBI CHHTE3 OpraHUYeCKHX
BemecTB u3 Heopranmdeckux. Ombir C. Mumnepa u I'. FOpu. ObpazoBanue
nosuMepoB U3 MoHoMmepoB. KoanepBarnas runoresa A.M. Onapuna, rumnoresa
nepsuyHoro Oymeona JIx. XonpgeitHa, reHetmueckas rumnoreza 1. Mémmepa.
Pu6o3umsr (T. Yek) u rumoresa «vmupa PHK» V. T'mnbGepra. @opmupoBanue
MeMOpaH ¥ BOSHUKHOBEHHE MTPOTOKIIETKH.

Hctopus 3emnu u metonsl €€ usydeHus. Vckomaemble OpraHMYECKHE OCTATKH.
['eoxponosnorust u e€ MeToasl. OTHOCHUTENbHAS M a0COMIOTHAs T'€OXPOHOJIOTHSL.
I'eoxpoHOIOrMYecKas mKaaa: S0HbI, IPbl, HEPHUOBL, SITOXH.

HauvanpHble 3Tanbl opraHnyeckoi sBosonuy. IlosBieHne u 3BONIONMS MEPBBIX
KJIETOK. OBOJIOIUSA MeTabonn3Ma. BO3HUKHOBEHHE TEPBBIX JKOCHCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOTIIIEHKN KaK aHaJIOT MEPBBIX Ha 3eMile COOOIIECTB.
Crpomaronutsl. [IpokapruoTsl U 3YKapHOTHI.

[TpoucxoxaeHne s3ykapuoT (cUMOHOTeHe3). DBOJIOIMOHHOE MPOMCXOXKIECHUE
BUpYycOB. [IponcxokIeHne MHOIOKJIETOUHBIX OpraHu3MoB. BoO3HHMKHOBEHHE
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE DJTambl SBOJIONHMHA BBICIIUX pacTeHnid. OCHOBHBIE apoMOp(h 036l
pacTteHui. Bpixon pacrenuii Ha cymy. IlosBieHue CHOpOBBIX pacTeHHN U
3aBoeBaHne uMH cymu. CemeHHble pacTeHus. IIponcxoxaeHue LIBETKOBBIX
pacTeHUH.

OcHOBHBIE J3Tambl H3BOJIOLUUU KUBOTHOTO Mupa. OCHOBHBIE apoMOpdo3bl
KUBOTHBIX. Benpckas ¢dayna. KemOpuiickuii B3pbIB — MOSIBJIEHHE COBPEMEHHBIX
TunoB. IlepBbie Xop0BBIE KUBOTHBIE. JKU3HD B BOJE. DBOMIOIMUS TO3BOHOYHBIX.

[Tpoucxoxaenne ampuouit u pentwinii. IlporcxoxaeHne MIEKOMUTAIOMINX U




ntull. [lpuHnun xirodeBoro apomopdosza. OcBoeHHE OECIO3BOHOYHBIMH U
MMO3BOHOYHBIMH >KUBOTHBIMU CYIIIH.

Pa3BuTHe xu3HM Ha 3eMIie 10 ApaM U MEpUOoJaM: apXei, MPOTEpO30i, NaIeo30H,
Me3030M, KaiWHO30i. OOmas XapaKTepuCTUKa KIMMara M TIe0JIOTHYSCKUX
nporieccoB. [losiBIeHHE U pacIBET XapaKTEPHBIX OPraHU3MOB. YTJIe00pa3oBaHHE:
€ro YCJIOBHSI U BIIUSTHUE HA Ta30BBINA COCTaB aTMOC(EPHI.

MaccoBbie BBIMUpPAHUS — HKOJIOTHYECKHUE KPHU3HUCHI mponuioro. IlpuyuHbl u
CJICICTBUSI MAcCOBBIX BbIMUpaHUN. COBPEMEHHBIM KOJIOTHYECKUN KPHU3HC, €T

0C00EHHOCTH

6.5

Pasmenst u 3amaum  a”tpomosoruu. Mertonel anTponosoruu. CraHOBIEHUE
IIPEJICTaBICHUN O POUCXO0KIEHUH uenoBeka. COBpEMEHHbIE HAYUHBIE TEOPHUH.
CxoncTBo 4yenoBeka € KMBOTHBIMU. (CHCTEMaTHYECKOE IOJIOKEHHE YEIOBEKa.
CBuzerenbcTBa  CXOACTBA  4YEJIOBEKAa C  JKMBOTHBIMU:  CPaBHUTEIIBHO-
Mopdonoruueckue, AMOPHOJIOTUYECKHE, (hU3HOIIOT0-OMOXUMUYIECKHE,
nosesneHyeckue. OTINYKs YeaoBeKa OT KUBOTHBIX. [IpAMOX0KIeHNE U KOMILIEKC
CBS3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAJIbHOU
CUCTEMBI.

JBwxyume cunbl ((akTopbl) aHTPONOreHe3a: OMOJIOrMYECKHE, COLUaIbHbIC.
CooTHoleHre OUOJIOTMYECKUX U COLMANIBHBIX (PAKTOPOB B AaHTPOIIOICHE3E.
OcHOBHBIE CTaJIMH AHTPOIIOT€HE3a. ABCTPAIIONUTEKU — JBYHOTHE NIPEAKU JTIOACH.
YenoBek  ymenbld, II€pBbIE  WM3TOTOBIEHHA  Opyaud  Tpyna. YemoBek
OpSAMOXOJAALUIMA W TepBbIM BbIXOA mroAed 3a mpenensl Adpuku. Yemosek
reiiens0eprckuii — oOIuMil MpeoK HeaHJepTalbCKOTro YesloBeKa M YelloBeKa
pasymHoro. YenoBek HeaHIEPTANbCKUNM KaK BHJ JIFOJAEH XOJOJHOrO KIMMara.
YenoBek pa3yMHBIM COBPEMEHHOIO THIA, JCHHCOBCKHUN 4YEJIOBEK, OCBOCHHUE
KOHTHHEHTOB 3a npeaenamMu AQpUKH.

OBOJIIOLIMSA  COBPEMEHHOro uyesoBeka. EcTecTBeHHbII 0TOOp B MOMYISIMAX
yeroBeka. MyTalMoHHBINH mporiecc U nonumopdusm. IlonmyisiiuoHHbIE BOJHBI,
npeitd reHoB, Murpanus u «3GQPeKT ocHOBATES» B MOMYJSALUSIX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckue pacel. Ilonstue o pace. bonbmme packl: eBporeouaHast
(eBpa3miickasi), aBCTpaJO-HETpOWIHAs  (PKBATOpUAJbHAS),  MOHTOJIOMHAS
(a3marcko-amMepuKaHcKas). Bpemss U myTH pacceieHMs] uyeloBeKa IO IUIaHEeTe.
EnuHctBO  yenoBeueckux pac. HayuHas  HECOCTOSTENBHOCTH — pacu3Ma.
[TpucnocoOieHHOCTh YenoBeKa K pa3HbIM YCIOBHSIM OKpYXarolleil cpeabl.
Bnusnue reorpaduueckoit cpeapl U apeiida reHOB Ha MOPQOJOTHIO U

¢bu3HOoIOrHIO YeloBeKa

ODKOCUCTEMBI U npucynmue MM 3aKOHOMCPHOCTH




7.1

Pa3nensl u 3agaun 3xonorun. CBsA3b SKOJIOTHH C IPYTUMU HAYKaMHU.
Meroasl skonoruu. IloneBble HaOmoaeHHs. OKCHOEPUMEHTHI B HKOJOIUU:
NpUPOJHbIE M J1aboparopHble. MoJenupoBaHHEe B HKOJOTHH. MOHHUTOPUHT

OKPYKAIOIIEH CPe/Ibl: TOKAIBHBIN, PETUOHAIBHBINA U TI100aTHHBIN

7.2

Okonoruyeckue (pakTopsl M 3aKOHOMepHOcTH uX AeiictBus. Kiaccudukanus
IKOJIOTHYECKUX (pakTopoB: abmoTHyeckue, OUOTHYECKHE, AHTPOIOTCHHBIE.
OO0mue 3aKOHOMEPHOCTH JeHCTBHS dKoorudeckux akropos. [IpaBumio
muaumyMa (K. HInpenrens, FO. JIubux). TonepaHTHOCTb. DBpUOHMOHTHBIE W
CTEHOOMOHTHBIE OPTaHU3MBI.

Aobuotndeckue ¢daktopbel. CBET Kak sKojoruueckuii akrop. JleicTBrUEe pa3sHBIX
YY4acTKOB COJIHEYHOIO CIEKTpa Ha OpPraHU3Mbl. OKOJOTMYECKUE TIPYIIIbI
pacTeHUN M JKUBOTHBIX 110 OTHOUIEHUIO K cBeTy. CHUrHajmpHas poyib CBETa.
doTonepruoausm.

Temnepatypa kak »3konoruyeckui ¢akrop. [leiictBue TtemmepaTypsl Ha
opranu3Mmsl. [1oMKuI0TEpPMHBIE 1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHbIE OPTaHU3MBbI.

Bnaxnoctes kak oskomoruueckuit ¢akrop. IlpucrnocoOnenuss pacteHuid K
noJAJepKaHUI0 BoAHOTO Oananca. Knaccudukaius pacTeHU MO OTHOIICHHUIO K
Bozie. [IpucrnocoGnenust )KUBOTHBIX K U3MEHEHHIO BOJTHOTO peXHUMA.

Cpenpl oOWTaHHWsS OpPraHM3MOB: BOJHAs, HA3€MHO-BO3/AYIIHAS, ITOYBEHHAs,
IyOMHHAs  MOAINOYBEHHAs, BHYTpUOpraHu3MeHHas. DU3HKO-XUMUYECKHE
0COOEHHOCTH cpel OoO0uTaHus opraHu3MoB. llpucnocoOneHuss OopraHu3MoOB K
JKU3HU B Pa3HBIX cpeax.

buonoruueckue putmbl. BHeninue u BHyTpeHHHE pUTMbl. CyTOUHBIE U TOAUYHBIE
putMmbl. [Iprcnoco0aeHHOCTE OPraHU3MOB K CE30HHBIM M3MEHEHUSIM YCIOBHH
KU3HU.

Kuznennsle Gopmbl opraHu3MoB. [loHstue o xu3zHeHHOU (opme. KuzHeHHbIE
(GopMbI pacTeHMil: AepeBbs, KYCTapHUKH, KYyCTapHUYKH, MHOTOJIETHUE TpPaBbl,
oJlHOJIeTHUE TpaBbl. JKu3HeHHbIE (POPMBI KUBOTHBIX: THAPOOHOHTHI, F€OOMOHTHI,
a3poOHOHTHI. OCOOEHHOCTH CTPOEHHS U 00pa3a KU3HH.

buotnueckune daxkTopbl. Bumbl OMOTHYECKHMX B3aWMOJCHCTBUN: KOHKYPEHITHA,
XHUIHUYECTBO, cCUMOKMO03 U ero (opmel. [lapasutusm, xoomeparus, MyTyaau3M,
KOMMEHCAJIU3M (KBapTHpAHTCTBO, HaxJIeOHUYECTBO). Herpoduueckue
B3auMoOJeiicTBus  (Tonuueckue, (opuueckue, ¢abpuyeckue). 3HAUEHUE
OMOTHYECKUX B3aUMOJEHCTBUI MJisl CYLIECTBOBAaHMSI OPraHU3MOB B Cpele

oOuTaHus. HpI/IHLII/IH KOHKYPCHTHOI'O UCKIJIFOUCHHU A

7.3

DKOJIOTHYECKUE XapPaKTCPUCTUKU TTONYJIALIUHA. HOHYJI}II_II/I}I Kak OHOJIOrHuYecKas

cucreMa. Posib HEOTHOPOIHOCTH Cpefibl, (pu3nueckux 0apbepoB U OCOOCHHOCTEN




Ouosiorn BUAOB B (DOPMUPOBAHUHU MPOCTPAHCTBEHHON CTPYKTYPHI MOIYJISIUH.
OcHOBHBIE TIOKa3aTeld MOMYJSALMH: YHUCICHHOCTh, IJIOTHOCTh, BO3pacTHas W
MOJIOBass CTPYKTypa, POXKIAEMOCTb, MPUPOCT, TEMII POCTA, CMEPTHOCTb,
MUTparusl.

DKojoruueckas CTpykTypa mnonyasinud. OIeHKa 4YHCICHHOCTH MOMYJISIIUU.
JluHaMuKa nomynsauuyu U €€ peryssnus. bHOTHYeCKUH NMOTEHLMAaI NOMYJISALUN.
MopaenupoBanue JMHAMUKK monyiasiuud. KpuBble pocTa  YMCIECHHOCTH
nonyysinuu. KpuBble BbDKHMBaHUS. Perymnsiuus 4MCICHHOCTH MOMYJSAUUA: POJIb
(GakToOpoB, 3aBUCAIIMX H HE 3aBUCANIMX OT IUIOTHOCTH. OKOJIOTUYECKUE
cTpareruu BUoB (r- u K-ctparerun).

[TonsiTue 00 »KoJIOTMYECKOW HUIIE BUAa. MecroobuTanue. MHoOroMepHas
MoJieNlb 3Konoruueckor Humu JIx.M. XarumHcoHa. Pazmepbl 3KOJIOrMYECKOU
Humy. [loTeHnranbHas 1 peaaTn30BaHHAS] HUIIIN.

Bun xak cucrema mnonynsuuid. Apeanbl BUIOB. Buapl M uX KU3HEHHbBIE
CTpaTerud.  3aKOHOMEPHOCTHM  TOBEICHMSI W MUTpaldid  YKUBOTHBIX.

buonornyeckue nHBa3UKU JYKECPOAHBIX BUJIOB

7.4

CooOmiectBa opranu3moB. buorneHo3 u ero crpykrypa. CBsizu MexAy
opraHu3mMamMu B OHOIEHO3€. DKOCHCTeMa Kak OTKpbiTas cucrema (A.Jx.
Tencnu). DyHKIMOHATBHBIE OJIOKM OPTaHU3MOB B JKOCUCTEME: MPOIYICHTHI,
KOHCYMEHTHI, penyueHTbl. Tpodudeckue ypoBHU. Tpoduyeckue Lend U CETH.
AbGuotnueckue 65moku skocucteM. [TouBbl U mibl B 3Kkocuctemax. Kpyroopot
BEII[ECTB U MTOTOK YHEPTUU B IKOCHUCTEME.

OcHOBHBIE TIOKa3aTeNN AKOCHUCTEMBbI. bruoMacca u mpoayKuus. DKOJIOTHUECKHE
MUPAMUJIBI YUCEl, OMOMACCHI U DHEPTHH.

HamnpapnenHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cyKieccuu. [lepBuunbie u
BTOPUYHBIE CYKIECCUM W HMX MPUYUHBL. AHTPOINOI€HHbIE BO3/JCUCTBUS Ha
cykneccun. KnumakcHoe coobiiectBo. buopaznoobpasue u noinHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIIECTB.

[Ipuponnble >KOCHCTEMBI. AHTPONOI€HHBIE HKOCHUCTEMBI. ATPO3IKOCHUCTEMA.
ArpouieHo3. Paznnuns Mex1y aHTpOIIOT€HHBIMU U TPUPOJHBIMHU SKOCHCTEMaMHU.
YpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opojckas ¢uiopa u
¢dayna. CuHaHTpONIHM3aIKs TOPOACKOH dayHbl. bromornueckoe u X03s51HCTBEHHOE
3HAUEHUE arpodKOCUCTEM U ypOOIKOCHCTEM. 3aKOHOMEPHOCTH (hOpMHUpPOBAHUS
OCHOBHBIX B3aMMOJIEUCTBUI OPraHM3MOB B SKOCUCTEMAX.

IlepeHoc sHEPrUU U BEUIECTB MEXAY CMEKHBIMU SKOCUCTEMAMH. Y CTOMYMBOCTD
OpraHW3MOB, TIOMYJISAIIMA W DKOCHCTEM B  YCJIOBUAX €CTECTBEHHBIX W

AHTPOINOT€HHBIX BO3JACUCTBUI

7.5

buocpepa — oOmerranerapHas o6onouka 3eMiH, TA€ CYIIECTBYeT WU




cyliectBoBasia kH3Hb. YueHue B.M. Bepnaackoro o ©Ouocdepe. OOnactu
o6uocdeps! u e€ cocras. )KnuBoe BemiecTBo OMochepsl 1 ero GyHKIUH.
3aKOHOMEPHOCTH cymiecTBOBaHUS Ouocdeprl. OcobeHHoctn Ouochepsl Kak
rnobambHON  dKocHcTeMbl.  JluHamuyeckoe — paBHOBecue B Oumocdepe.
KpyroBopotsl BemecTB u OHOreoXMMHUYECKHE IUKIBI (Yriaepoaa, as3oTa).
PurmuunOCTS siBNCHMI B Onocdepe.

3onanpHOCTH Ouocheprl. [Torstre o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHIPA,
XBOMHBIE JIeca, CMEIIAHHbIE W LIMPOKOJMCTBEHHBIE JIeCa, CTENH, CaBaHHBI,
IYCTBIHM, TPONHMYECKHE JIeCa, BBICOKOTOphbs. KimmMmar, pacTUTENbHBIA U
KUBOTHBIA MUp OMOMOB CYIIIH.

Ctpykrypa U (QYHKIUS KHBBIX CHCTEM, OLIEHKA UX PECYPCHOTO MOTCHIHAIa M

onocdepHbIx GpyHKIMI

7.6

DKOJOTruYecKre KpU3UChl U X MpHUMHbL. Bo3nelicTBue denoBeka Ha Ouocdepy.
3arpsi3HEHUE BO3MYIIHOW cpeabl. OXpaHa Bo3Ayxa. 3arpsi3HEHHE BOJIHOM CPEIIbI.
OxpaHa BOAHBIX pecypcoB. Pa3pymienne mousel. OXpaHa MOYBCHHBIX PECypPCOB.
H3meHeHue kumara.

AHTpPOIIOTEHHOE BO3JIEHCTBHME HAa PACTHTENBHBIA W KUBOTHBIM Mup. OxpaHa
PaCTHTEILHOTO U KUBOTHOrO MUpa. OCHOBHBIC MPHHIIMITBI OXPAHBI TPUPOJIBI.
Kpacubie xuuru. Ocobo oxpansembie mnpupoansie Ttepputropuu (OOIIT).
boranunueckue caapl ¥ 300J10THUYECKHUE MTAPKH.

OcHOBHBIE TPHUHLHUIIBI YCTOWYMBOTO PAa3BUTHUS UYEIOBEUECTBA U IPUPOIBI.
PanmonansHoe  mpUPOJOMONB30BAaHME W COXpPaHEHHE  OMOJOTHMYECKOTO

pa3zHooOpasus 3eMin




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPUAJIBI JIVIAA YHEHUKA

METOINYECKHUE MATEPHAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HMHTEPHET
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