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INOACHUTEJIBHAA 3AIITMCKA

[Iporpamma no yuebHomy mpeamety "buonorusa" (manee - Ouosorus) Ha
ypOBHE cpeaHero odiero oopasoBanus pazpadborana Ha ocHOBe DeaepaibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 oOpazoBanuun B Poccuiickoii
Oepneparuny», GI'OC COO, Kouuenuuu mnpenojiaBaHusi y4eOHOro mpenMera
«buonorus» M OCHOBHBIX MOJOXKEHUN denepanbHOl paboueil MporpaMmbl
BOCITUTAHUSI.

VYueOnbiii npenmer «buonorus» yrinyonéaHoro ypoHs uzydenus (10-11
KJIacChl) SIBJSIETCA OJHUM M3  KOMIIOHEHTOB TMpPEAMETHOM  obyactu
«EctecTBeHHO-HayuHble mnpeamerb». CornacHo mnonoxenusM PIroC COO
npopuiabHble Y4ueOHbIE NPEIMEThl, H3ydaeMble Ha YriayOJE€HHOM YpOBHE,
SBJISIIOTCS crtocoOoM auddepeHnanum o0ydeHus: Ha YpOBHE CPEIHETO 00IIero
oOpa3oBaHus W MNPU3BAHBI OOECMEUUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM
o0lIUM, CpeIHUM OOIUM, CpeAHUM MpPOPEeCCUOHATBHBIM U BBICIIUM
oOpa3zoBanueM. B To ke BpeMs KaxAblii U3 3TUX YYECOHBIX MPEAMETOB JOJIKEH
ObITh OPUEHTUPOBAH HAa NPHOPUTETHOE pEHIeHuEe 00pa30oBaTEIbHBIX,
BOCIIUTATENIbHBIX M Pa3BUBAIONIUX 3a/a4, CBA3aHHBIX C MOpodopueHTanueit
oOyyYaromuxcs W CTUMYJIUPOBAHUEM MHTEpeca K KOHKPETHOM o0yactu
HAy4YHOTO 3HAHMS, CBA3AHHOTO C OHOJIOTMEH, MEIUIIMHOW, SKOJOTHEH,
MICUXOJIOTUEH, CIOPTOM WJIM BOCHHBIM JIETIOM.

[Iporpamma no yue6HoMy mnipeametry "buonorus" naér mpencraBieHUe O
LeNu U 3aJa4ax u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriyoinéHHOM
YpOBHE, ompenenseT o0s3aTeabHoe (MHBApUAHTHOE) MPEIMETHOE COJIep KaHue,
€ro CTPYKTYpHUpPOBaHHE IO pa3jesiaM U TeMam, paclpe/elieHHe IO Kiaccam,
PEKOMEHAYET MOCIE0BATEILHOCTh M3YyUCHHSI Y4eOHOro MaTephayia ¢ y4y€ToM
MEXIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBS3€H, JIOTHKU Y4eOHOTO Mmporiecca,
BO3PACTHBIX OcCOOeHHOCTeW oOywaromuxca. B mporpamme mno Ouonoruu
peaau3oBaH MPUHIIMIT MPEEMCTBEHHOCTH C W3yYE€HHEM OHMOJIOTMH Ha YPOBHE
OCHOBHOTO o00miero oOpa3oBaHusi, Ojarojaps uYeMy IpoCMaTpHUBAETCA
HaMpaBJICHHOCTh Ha TIOCIENYIONIee pa3BUTHE OMOJOTUYECKUX 3HAHUIA,
OPUEHTUPOBAHHBIX HA (HOPMUPOBAHUE €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS,
AKOJIOTUUECKOTO MBIIUJICHUS, MPEJICTaBICHUN O 3J0pOBOM 00pa3e >KM3HU, Ha
BOCIHUTAaHUE OEpPEKHOro OTHOIICHUS K OKpYKaroued mnpupogHoi cpene. B
porpaMMe Mo OMOJIOTMHM TakK)Xe MOKa3aHbl BO3MOKHOCTH Y4e€OHOIO MpeaMeTa
«buonorus» B peanuzanuu TpedboBanuit GI'OC COO K mMmIaHHPYEMbIM
JUYHOCTHBIM, METANPEIMETHBIM M TPEIMETHBIM pe3yibTaTaM OOYYCHHS U B
(GOpMUPOBAaHUU OCHOBHBIX BHJIOB Y4Y€OHO-TIO3HABATEIBHOU JI€SITEIHbHOCTH
0o0yyJaromuxcs Mo OCBOCHUIO COJEpKaHUs OMOJIOTMYECKOro 0Opa3oBaHMsI Ha
YPOBHE CPEJHET0 00111eT0 00pa30BaHUsl.

VYuebnwiit mnpeamer «buonorus» Ha ypoBHE CpEAHEro  OONIETO
o0pa3oBaHus 3aBepliaeT OuoJoTHMYeckoe oOpa3oBaHME B IIKOJIE U
OPUEHTHPOBAH HA pACIIMPEHUE U yTiyOJIeHHe 3HAHUM 00Yy4YaroIIMXCsl O KUBOU
MPUPOJIC, OCHOBAX MOJICKYJISIPHOM U KJIETOYHOM OMOJIOTHHU, YMOPHUOJOTUH U
OMOJIOTMN PAa3BUTHS, T€HETHKHU, CEJEKIMH, OMOTEXHOJIOTUHU, IBOJIOIUOHHOIO
YYCHHS ¥ SKOJIOTHH.

N3yuenne yueOHoro mnpenmera «buonorus» Ha yriayOJIeHHOM YpPOBHE
OPUEHTUPOBAHO HA MOJTOTOBKY OOYyYalOIIMUXCS K MOCIEIYIONIEMY MOTy4eHUIO
OMOJIOTMYECKOTO  00pa3oBaHMsT B By3aX W OpraHu3alusX CpEeIHEro
npodeccuoHanbHoro oobpazoBaHus. OCHOBY €ro COJACp>KaHHUS COCTaBIISIET
cucTeMa OMOJIOTHYECKUX 3HAHWUN, TIOTYUYCHHBIX TIPH U3YYCHUN 00YUYaIONUMUCS



COOTBETCTBYIOIIMX CHUCTEMAaTHYECKUX pa3[ejoB OHOJOTMM Ha YpPOBHE
OCHOBHOTO o0miero oOpaszoBanusi, B 10—-11 kimaccax »Tu 3HAHUS MOJIYYalOT
pa3zBuTue. Tak, paclIMpeHbl U YIIyOJIeHbl OMOJIOTMUYECKHE 3HAHUS O PACTCHUSX,
J)KMBOTHBIX, rpubax, OakTepusIX, OpraHu3Me YeJI0BEKa, 00Immx
3aKOHOMEPHOCTSIX  JKU3HHU, JOMOJHUTEIbHO BKIIOYEHBI  OHUOJIOTUYECKHUE
CBEJICHMSI TMPUKIAAHOTO M TOHUCKOBOTO XapakTepa, KOTOPhIE MOXKHO
WCTIOJIb30BaTh KaK OPHEHTHUPBI JJIA TOCJIEAYIOIIeT0 BbhIOOpa mpodeccum.
Bo3MoxkHa Takxke mHTErpanusi OMOJIOTMYECKUX 3HAHUNU C COOTBETCTBYIOIIUMHU
3HAHUSIMH, TOJTYYECHHBIMU OOYUYAIOMIMMUCA TPU U3YYEHUU (DU3UKHU, XUMHH,
reorpa¢uu U MaTeMaTUKH.

Crpykrypa mporpammbl 1o yueOHomy mnpeamery "buonorus" orpaxkaet
CHUCTEMHO-YPOBHEBBI U HBOJIONUOHHBIA TMOAXOJb K H3YUYEHUIO OHOJOTHH.
CornacHo WM, H3Yy4yalOTCSi CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHbIE s
KUBBIX CUCTEM PA3HOI'0 YPOBHSI OpTraHU3aIMHU, SBOJIOIUN OPTaHUYECKOTO MUpPa
Ha 3emile, COXpaHEHUsi OMOJIOTHYECKOro pa3HooOpasus mmiaHetsl. Tak, B 10
KJIacCE M3YYalOTCS OCHOBBI MOJICKYJSIPHOW U KJIETOYHOW OHOJIOTHH,
AMOPHUOJIOTUU U OUOJOTUU Pa3BUTHS, TCHETUKU U CEIEKINH, OMOTEXHOJIOTHH U
CUHTETUYECKOM OHOJIOTHH, aKTyaJu3UpPYIOTCS 3HaHUA OOydYaloluXcs Mo
OoTaHWKe, 300JIOTMH, aHaTOMUH, (Qu3nosorun 4uemoBeka. B 11 kmacce
M3Y4aroTCs HBOIONMOHHOE YUeHUE, OCHOBBI SKOJIOTHH U YueHue o ouocdepe.

VYuebnwiit npenmer «buosorus» mnpusBaH 00ECNEUUTH OCBOEHUE
oOyyYaromuMucs OHOJIOTMYECKUX TEOpUM W 3aKOHOB, HJEH, MNPUHIIMUIIOB H
MpaBWI, JIEKAIIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAyYHOU KapTHUHBI
MHUpa, 3HAaHUU O CTPOCHHH, MHOTOOOpa3uu U OCOOCHHOCTSIX KJIETKH, OpraHu3ma,
MOMYJISIIIUU, OUOIIEHO3a, SKOCUCTEMBI, O BBIJAIOIMINXCS HAYYHBIX JOCTHKECHUSX,
COBPEMEHHBIX  HMCCJIEJAOBaHUSAX B  OWOJOTMH, TMPUKIAJHBIX  aCHEKTax
Ouosiornueckux 3HaHWi. Jlnsg pa3BuUTUS W TOAJEpPXKAHUS  HMHTEpeca
oOyyaromuxcs K  OHOJIOTMM  Hapsily CO  3HAUYUTENbHBIM  00BbEMOM
TEOPETUYECKOr0 MaTepuania B COACPKAHUM MPOrpaMMbl IO OHOJIOTHU
MPENYCMOTPEHO 3HAKOMCTBO C HMCTOPHUEH CTAHOBJICHUS W PA3BUTHUS TOU WU
MHOM 00nacTh OMOJIOTMH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B
pelieHre BaXKHEHIINX OMOTOTUYECKUX U SKOJIOTMYECKUX TTPOOIIEM.

Hens wu3yuenuss yueOHoro mnpeamera «buonmorus» Ha yriayOnEéHHOM
YpPOBHE —  OBJIaJICHHE OOYYalOIIMMHUCA 3HAHUSIMU O  CTPYKTYpPHO-
(YHKIIMOHAIBHOM  OpraHW3allMM  >KUBBIX CUCTEM pPa3HOrO0 paHra u
MpUOOpETeHNE YMEHUHN UCIIOIb30BaTh 3TH 3HAHUS B POPMUPOBAHUH UHTEPECA K
ompeaeaEHHON 00sacTi TpodeCCHOHATBLHOW JeATeIbHOCTH, CBSI3aHHOW C
Ouosiorue, wuiIM K BBIOOPY YYEOHOro 3aBelCHUS] ISl TMPOJOJIKEHUS
OMOJIOrMYeCKOro 00pa3oBaHuUsl.

JocTmkeHnue 1enu wu3ydeHus: yudeOHoro mpeamera «buonorus» Ha
yriyOJIEHHOM YPOBHE 00ECIIEUMBACTCS PEIICHUEM CICAYIONIUX 3aa4:

OCBOCHHE OOy4YalOIMMMHUCSI CHCTEMbl OHOJIOTUYECKHWX 3HaHUM: 00
OCHOBHBIX OHOJIOTMYECKUX TEOPHUSAX, KOHUEMIMIX, THUIMOTE3aX, 3aKOHAaX,
3aKOHOMEPHOCTSIX W MpaBWIAX, COCTABIISIIONIMX COBPEMEHHYIO €CTECTBEHHO-
HAay4YHYI0 KapTUHYy MHUpa; O CTPOEHUU, MHOrooOpa3MM U OCOOEHHOCTSIX
OMOJIOTUYECKUX CHUCTEeM (KJeTKa, OpraHu3M, IOMYJAusi, BUJI, OHOICOIEHO3,
ouocdepa); 0 BBITAIOIIUXCA OTKPBHITUSIX M COBPEMEHHBIX HCCIIEIOBAHUAX B
OHOJIOTHH;

O3HAKOMJICHHE OOYyYarolIuXcsi C METOJIaMH IO3HAHUS KUBOW MPUPOJIBI:
UCCIIEIOBATEILCKUMU METOJIaMH  OMOJIOTMYECKUX HayK (MOJICKYISIpHOU U
KJIIETOYHON OHOJIOrMU, SMOPHUOJOTMM U OHOJIOTMU pa3BUTHUS, TEHETHKU W



CeJeKIINM, OMOTEXHOJOTMM W CHUHTETHYECKONW OHOJIOTMHU, NaJICOHTOJOTHH,
AKOJIOTHM); METOAAaMHU  CaMOCTOATEIIBHOTO TMPOBEACHUS OHOJOTHUYECKUX
UCCNIEIOBAaHUM B JlabopaTopud U B mpupoje (HaOM0AeHUE, H3MEpPEHHE,
AKCHEPUMEHT, MOJICIIUPOBAHME);

OBJIaJIcHUE OOY4YarOUIMMHUCS YMEHHUSIMU: CaMOCTOSITEIbHO HAaXOIUTh,
aHAJTM3UPOBATH M UCIOJIb30BATh OMOJOTUUECKYI0 UH(POPMAIIUIO; MOJIb30BATHCS
OMOJIOTMYECKON TEPMHUHOJOTHEN U CUMBOJIMKOW; YCTAHABIUBATH CBSI3b MEXKIY
pa3BUTHEM OHOJOTUH U COIMATBHO-DKOHOMUYECKHUMHU M DKOJOTHYECKUMU
npoOJieMaMu 4YEJI0OBEYECTBA; OIEHUBATh MOCIEICTBUS CBOEH JEATEIbHOCTU IO
OTHOIIICHUIO K OKpPY’KaloIllel MPUPOJHOU cpeqie, COOCTBEHHOMY 370POBBIO U
3JI0pPOBBIO  OKpY)KAaIOIMMX JIIOJeH; OOOCHOBBIBATH M  COONIOJATh MEpPhI
npopuIakTUKU UHGEKIIMOHHBIX 3a00JIeBaHUM, MpaBUiia MOBEACHUS B MPUPOJC
u obOecrieyeHusi 0OE€30MACHOCTH  COOCTBEHHOM  JKM3HENEATEIIbHOCTH B
Ype3BbIYAWHBIX  CUTyallUsIX MOPUPOJHOTO M  TEXHOTEHHOTO  XapakTepa,;
XapaKTepU30BaTh COBPEMEHHbBIEC HAYYHBIE OTKPHITUS B 00JIaCTU OMOJIOTHH;

pa3BuTHE Yy  OOydYarOUIUMXCSl ~ UHTEIJIEKTYallbHbIX W TBOPYECKHUX
CrOCOOHOCTEM B MPOIIECCE 3HAKOMCTBA C BBIAAIOIIUMUCS OTKPBITUSIMU H
COBPEMEHHBIMU UCCIEOBAHUSIMU B OMOJOTUM, PEIIAEMBIMU €10 MPOoOJIeMaMH,
METOJ0JIOTHEN OMOJIOTMYECKOTO UCCIIEIOBAHUS, MPOBECHUS
AKCHEPUMEHTAIBHBIX ~ HCCJIEJIOBaHUM, peElIeHUusT OWOJOTUYECKUX  3ajad,
MOJIETUPOBAHUS OMOJIOTMYECKUX 0OBEKTOB U MPOIIECCOB;

BOCIIUTAHHUE y 00YYAIOIMIMUXCS [IEHHOCTHOTO OTHOIIEHUS K KUBOU MPUPOJIE
B IEJJOM MU K OTACIbHBIM €€ OObeKTaM U SBJICHUAM; (POpPMHUpPOBAHUE
AKOJIOTUYECKOM, TeHETUYECKON TPaMOTHOCTH, OOIIEH KyJIbTyphl MOBEACHUS B
MIPUPO/IC; UHTETPALIUU €CTECTBEHHO-HAYUYHBIX 3HAHUM;

npuoOpeTeHre OO0yYaroUMMUCS KOMIIETEHTHOCTH B  palldOHaJIbHOM
MIPUPOJIONOJIB30BAHUM (COOIIO/IEHHE TPaBUJl MOBEJAEHUS B IMPHUPOJIE, OXPAHBI
BHJIOB, JKOCHCTEM, OHOC(hEphl), COXpaHEHHH COOCTBEHHOTO 3/I0POBbS U
3I0POBb  OKpYyXalolux  JioAedl  (coOmrojgeHus Mep  IpOoQUIaKTUKU
3a00JIeBaHHUid, oOecrieueHne 0e30macHOCTH JKU3HEAESITEIbHOCTH B
Ype3BbIYANHBIX CUTYAIUAX MPUPOJTHOTO U TEXHOTEHHOTO XapakTepa) Ha OCHOBE
HCTIOJIb30BaHUs OUOJIOTHIECKUX 3HAHUN U YMEHUN B TIOBCETHEBHOM JKU3HH;

CO3JJaHHE YyCJIOBHM 11  OCO3HAHHOIO  BbIOOpa  OOyYarOIIUMUCS
WHAUBUIYATbHON 00pa3oBaTeIbLHON TPAaCKTOPHH, CIIOCOOCTBYIOIIEH
nocieaywnemMy npohecCHOHAIBHOMY CaMOOMPEACICHUIO, B COOTBETCTBUU C
WHJIMBUAYaJIbHBIMU UHTEPECAMU U TOTPEOHOCTAMU PETHUOHA.

OOmiee 4MCIIO YacoB, OTBEACHHBIX HA U3yYeHHE OHOJIOTUM Ha
yri1yOJIeHHOM YpOBHE CpeaHero ooiiero odpa3oBanus, coctabisieT 204 yaca: B
10 xmacce — 102 gaca (3 4gaca B Hexemo), B 11 kmacce — 102 gaca (3 yaca B
HEJIEITI0).

OT60p opranu3amoHHBIX (GOPM, METOAOB U CPENICTB 00yUYEHUS OMOJIOTHHI
OCYILECTBIISIETCS. C YUYETOM CcHEIU(UKU €ro COACp>KaHMsI U HANPABICHHOCTH Ha
MPOJOKEHUE OHOJOTUYECKOro 00pa3oBaHWs B OpraHM3alUsX CpPEIHETO
po¢eCCUOHATILHOTO U BBICIIETO 0OpPa30BaHUsI.

OO0s3aTeNbHBIM  yCIIOBHEM TpU OOy4YeHUU OWONOTMU HA YIIIyOJEHHOM
YPOBHE SIBIIIETCS MPOBEACHUE JTA0OPATOPHBIX M MpaKTUYECKUX paboT. Taxxke
ydyacTue  OOydYaromuxcs B  BBIIOJHEHHMM  MPOEKTHBIX U y4eOHO-
UCCIIEIOBATEIBLCKUX Pab0T, TEMaTHKa KOTOPBIX OMNPEAENAeTCS YYUTEIeM Ha
OCHOBE MMEIOIIMXCS MaTepPUAIbHO-TEXHUUYECKUX PECYpCOB M  MECTHBIX
MIPUPOIHBIX YCIOBUH.



COAEPKAHUE OBYYEHUA
10 KVIACC

ConeprxaHue nmporpaMmsl, BBIICIEHHOE KYpPCUBOM, HE BXOAUT B IIPOBEPKY
rocyJapcTBeHHOM utorooi arrectanuu (['1MA).

Tema 1. buoJiorusi kKak Hayka

CoBpemenHasi Ouosiorusi — KOMIUIEKCHas Hayka. Kparkas wucropus
pa3BuTusa Ouosoruu. buosorndeckve HaykKd M HU3ydaemMble UMU IPOOJIEMBI.
OyHIaMEHTaJIbHbIC, MPUKJIAAHBIE W IOWCKOBBIE HAYYHBIE HCCIIEIOBAHUS B
OounoJioruu.

3HayeHue Ouosioruu B (HOPMUPOBAHUM COBPEMEHHON €CTECTBEHHO-
HayyHOW kapTuHbl mupa. IIpodeccun, cBszaHHble ¢ Ouonorueil. 3HaueHue
OMOJIOTMM B TMPAKTUYECKOW JAESATEIbHOCTH 4YEIOBEKAa: MEIUIIMHE, CEIbCKOM
XO03SMCTBE, NPOMBILLICHHOCTH, OXPAHE TPUPOIBL.

JdeMoHcTpanuu

[Moptpetsl: Apucrorens, Teodpact, K. Jluunueir, XK. b. Jlamapk, Y.
Hapun, Y. l'apseit, I'. Mengens, B. U. Bepuanckuii, WU. II. IlaBnos, U. U.
MeunukoB, H. . BaBunoB, H. B. Tumodees-PecoBcknuii, JIx. Yorcon, .
Kpuk, /1. K. benses.

Tabmuupl u cxembl: «CBsI3p OMOJOTMU C IPYrUMU Haykamm», «Cucrema
OMOJIOTMYECKUX HAYKY.

Tema 2. JKuBble cUCTEeMbI M UX H3yYeHHE

XKuBpie cuctembl Kak npeaMer uzydeHusi Ouonorun. CBONCTBA KUBBIX
CHUCTEM: E€IUHCTBO XHMHUYECKOTO COCTaBa, AUCKPETHOCTh U UEIOCTHOCTb,
CHOXHOCTh U YHOPSIAOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTh, CaMOOPTraHU3alus,
CaMOBOCIIPOMU3BEJICHHE, PA3IPAKUMOCTh, U3MEHUUBOCTb, POCT U PA3BUTHE.

YPpOBHM OpraHu3aldd KUBBIX CHUCTEM: MOJICKYISPHBIN, KIETOYHBIMN,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISLIUOHHO-BUJIOBOU, AKOCHUCTECMHBIN
(buoreonieHoTHueckuii), 6mochepusnii. [Iporieccsl, MPOUCXOIANINE B KUBBIX
cucreMax. OCHOBHbIE MPU3HAKH KUBOTO. JKU3Hb Kak opMa cyliecTBOBaHUS
Marepuu. Haykn, wu3yyaromme JKHBbIE CHCTEMBI Ha Pa3HBIX YPOBHIX
OpraHu3aIuu.

N3yuenne xuBbIx cucteM. MeToasl Ouonorunueckoit Hayku. Habmnronenue,
W3MEpPEHHUE, OKCIEPUMEHT, CHCTeMaru3amus, wmeraaHanu3. llonstue o
3aBUCMMOM M HE3aBUCUMOW TIepeMeHHOW. [lnmaHupoBaHue 3KCIIEpUMEHTA.
[TocTtanoBka u mpoBepka rumnote3. Hynesas runoresa. [lonsitue BoIOOpKHU U €€
JIOCTOBEPHOCTh. Pa30poc B Omonornueckux AaHHBIX. OIEHKa JOCTOBEPHOCTH
MOJYYEHHBIX PE3yJIbTaTOB. [[pUUMHBI UCKaXEHUS PE3yJIbTATOB IKCIEPUMEHTA.
[ToHsATHE CTATUCTUYECKOTO TECTA.

JdeMoHcTpanuu

Tabmuubsl u cxembl: «OCHOBHBIE TPU3HAKHU >KU3HWY», «bUOJIOTHYECKue
cuctembl», «CBOWCTBAa XWBOM MaTepun», «YPOBHU OpPraHU3alUU >KUBOU
npupoas», «CTpoeHHE KUBOTHOM KIETKW», «TKaHU >KUBOTHBIX», «CUCTEMBI
OpraHOB YEJIOBEYECKOro opranusMay, «buoreoienosy, «buocdepa», «Meroas
W3y4YECHUS )KUBOU MIPUPOIBD.

OO6opynoBanue: smabopatropHoe  00OpyJOBaHHWE 1  MPOBEACHUS
HaOII0/ICHUM, U3MEPEHUN, SKCTIEPUMEHTOB.

IIpakTuyeckas pabdora «lcnosib30BaHUE PA3NIUYHBIX METOAOB IpHU
W3yYECHUU KUBBIX CUCTEM.

Tema 3. buoJiorusi KJIeTKu



Knerka — cTpykTypHO-QyHKIMOHANbHAS eAuHuNA xkuBoro. HWcropus
oTkpeITHs KJeTku. PabGotel P. T'yka, A. JleBenryka. Knerounass teopus (T.
[IBann, M. lneiinen, P. BupxoB). OCHOBHBIE MOJOKEHHS COBPEMEHHOM
KJIETOYHOU TEOPHUH.

Metoapl MOJIEKYJISIPHOM W KJIETOYHOM OHMOJOTHHM: MHMKPOCKOMUS,
xpoMarorpadus, 31eKTpodope3, METOJI MEUEHBIX aTOMOB, AU(depeHIInaIbHOE
HEeHTpU(yrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yueHue ¢hukcuposanHvix
K1emok.  DIEKTpOHHass  Mukpockonusi.  Kowugoxanvnas  mukpockonus.
Bumanwvnoe (npuscusnenrnoe) uzyyenue Kiemox.

JdeMoHcTpanuu

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

Tabmupt u  cxembl: «CBETOBOM  MHUKPOCKOI»,  «IJIEKTPOHHBIN
MHKpOCKOM», «ICTOpHS pa3BUTHSI METOJIOB MUKPOCKOIIAW).

O6opynoBaHue: CBETOBON MUKPOCKOII, MUKPOIIPETAPAThl PACTUTEIbHBIX,
KUBOTHBIX M OAKTEpUATBHBIX KJIETOK.

IlpakTuueckas padora «l3ydeHre METOAOB KIETOYHOM OHOIOTUH
(xpomatorpadus, snexrpodopes, auddepeHuaabHoe IeHTpUyTrupOBaHUE,
[ILIP)».

Tema 4. XumMuueckasi OpraHu3anms KJIeTKH

XUMHAUYECKHN COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIJIEMEHTHI.
Bona u €€ ponb kak pacTBOpUTENS, PEAreHTa, Y4acTHE B CTPYKTYpPUPOBAHUU
KJIETKH, TEIIOpEryasiuu. MuHepalibHbIe BEIIECTBA KIETKH, UX OMOJIOrH4ecKast
poJib. PONb KATHOHOB M AHMOHOB B KJIETKE.

Oprannueckue BenlecTBa KJIETKU. buonmormdeckue nonumepsl. benkwu.
AMUHOKUCIIOTHBIM  cocTaB  0enkoB. CTpyKTyphl O€IKOBOM  MOJIEKYJIBI.
[lepBuunas cTpykTypa Oenka, TENTUIHAs CBsI3b. BTopuuHas, TpeTuyHas,
yeTBepTUYHAsA CTPYKTYphl. JleHatypamus. CoiictBa O6enkoB. Kmaccudukarus
0enkoB. buonornueckue QyHKIUU OENKOB. [IpuoHsi.

Yraeponel.  MoHOcaxapuabl,  JIUCAaXapuabl,  OJWTOCaxapuibl U
nonucaxapuabl. OOmmMi 1iaH CTpoeHus U (U3UKO-XUMUYECKHE CBOMCTBa
yriieBosioB. buonornueckue PyHKIUH YTII€BOIOB.

Jlunuael.  T'mapodunbHO-ruapodoOHBIe  cBolicTBa.  Kiaccudukanus
aunuaoB. Tpurnunepunabl, Gocomunuabl, BOCKH, cCTepoubl. buonornueckue
¢byukiuu aunuaos. OOIKMe CBOMCTBA OMOJIOTMYECKUX MEMOpaH — TEKy4decTb,
CIOCOOHOCTh K CAMO3aMBIKAHUIO, TOJTYITPOHUIIAEMOCTb.

Hyxkneunossie kucnotel. [JHK u PHK. Ctpoenne HyKIE€HMHOBBIX KHUCIOT.
Hyxneotuasl. [lpunmun kommiementapaoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoitHas crnupanb. MecTOHaXOXJAeHHE W OUOJOTHYECKHE (YHKIIUU
JAHK. Buasl PHK. ®ynkiun PHK B kietke.

Crpoenune monekynbl AT®. Makpospruueckue cBsi3u B MoJiekysne ATO.
buonornueckue pynkuun AT®D. BoccTaHOBIIEHHBIE IEPEHOCUUKH, UX QYHKIIMU
B KIeTKe. [pyeue wuyxneosuompughocchpamor (HT®). CexBenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmomMuKu, nNPOmeoMuKuU.

CrpykrypHas  OuojOrHUs: onoxuMmuueckue U OuoduzuvecKue
UCCIIEIOBAHUSI COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OHOMOJEKYII.
Mooenuposanue cmpykmypol U @QYHKYuu OUOMOIEKYL U UX KOMNIEKCOS.
Komnviomepnwiti  Ousaiin  u  opeanuueckuii cunme3 OUOMONEKYT U  UX
HEnpUpOOHbIX AHATI0208.

JdeMoHcTpanuu



IToptpersr: JI. Ilomuur, k. Yorcon, ®. Kpuk, M. VYwuikunc, P.
®pankinH, @. Canrep, C. [Ipy3unep.

Junarpammbl:  «PacnipeneneHne XUMUYECKUX DJJIEMEHTOB B HEXKHUBOU
npuponae», «PacnpeneneHne XuMHIECKUX 3JIEMEHTOB B )KUBOU MPUPOJIEN.

Tabmuipl u cxemsl: «Ilepuoguyeckas TabnuIa XUMUYECKUX SJIEMEHTOBY,
«CtpoeHne MOJIEKyJIbl BOJbI», «BemecTBa B cocTaBe opraHnu3sMoBy, « CTpoeHue
MOJEKyIbl Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJbl», «CTpOCHUE MOJEKYI
yrieBogaoB», «CTpoeHHe MOJEKYJl JUNUIoBy, «HyKIEeMHOBBIE KHCIOTHDY,
«Crtpoenne monekynbl ATD».

OO6opynoBaHue: XMMUYECKasl TIOCy1a B 000py0BaHHE.

JlabopaTtopuas paGora «OOHapyxeHue O€IKOB C  IMOMOIIBIO
KaYECTBEHHBIX PEAKLIUIN».

JlaGoparopunass pabora «lccrmenoBaHue  HYKIECHMHOBBIX  KHUCIOT,
BBIJICJICHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOB).

Tema 5. CTtpoeHue U PyHKUUH KJICTKHU

Tunel KIETOK: JyKapuOTHYECKass W Npokapuotudeckas. CTpPyKTypHO-
(yHKIIMOHAIbHBIE O0pa30BaAHUS KIIETKHU.

Crpoenue npokapuoTuueckoil kietku. Kierounas crteHka Oaktepuil u
apxeil.  OcobeHHOCTH  CcTpoeHus  rereporpoHO U aBTOTpOodHOI
MIPOKAPUOTUYECKUX KIIETOK. MeCTO U poJib MPOKAPUOT B OMOIEHO3AX.

Crpoenne u  (QYHKIMOHMPOBAHME  JYKAPUOTUUECKOM  KIJIETKHU.
[Ina3matuyeckass memOpana (miazmanemMma). CTpykTypa IUIa3MaTHUECKOMN
MeMmOpaHbl. TpaHCOPT BEIIECTB Yepe3 IUIa3MAaTHYECKyl0 MeMOpaHy:
naccuBHbIN (nuddy3us, obneruéHnas nuddysus), akTUBHBIA (MEPBUYHBIA U
BTOPUYHBIN aKTUBHBIN TpaHcropT). [lomynponunaemocts meMOpansl. Pabota
HaTPUN-KAJIMEBOTO HACOCa. DHJIOUUTO3: MUHOIMUTO3, (aromuTo3. DK30LUTO3.
Knerounas crenka. CtpykTypa W (YyHKIMH KIETOYHOM CTEHKH PACTECHUM,

rpu0oB.
[uronnasma. Iluro3omb.  [lurtockenmer.  [IBMkeHME  IUTOIIIA3MBI.
Oprasoubl KJICTKH. OnHoMemMOpaHHBIC OPTraHOM/IbI KJIETKH:

supomiazMaruueckas ceth (DI1C), anmapat ['oab1Ku, TU30COMBI, UX CTPOCHHE
u QyHkuuu. B3auMocBsi3b 0JJHOMEMOpAHHBIX OPTraHOUJOB KiIEeTKU. CTpoeHHe
IPaHYJSIPHOTO peTuKyinyMa. Mexanusm nanpasnenusi 6eakos ¢ IIIC. Cunres
pacTBOpUMBIX OenkoB. CHHTE3 KIETOUHbIX MeMOpaH. ['nankuit (arpanyispHbIii)
AHJOMIa3MaTuueckuil petukynym. CekpetopHasi pyHKIMs anmnapata ['omabmxu.
Mooughukayus 6enxoe 6 annapame I'onvoocu. Copmuposka 6enxos 6 annapame
Tonvoorcu. TpancnmopT BemiecTB B KJeTKe. Bakyonun pacTUTEIBHBIX KIIETOK.
Knerounsiii cok. Typrop.

[lonyaBTOHOMHBIE OpPraHOUABI  KJIETKU: MHUTOXOHAPUM, IUIACTHUIBL.
Ilpoucxooicoenue  mumoxonopuii  u  naacmud.  Cumobuocenes  (K.C.
Mepeoickosckuti, JI. Mapeynuc). Ctpoenne W (GYyHKIIMA MHUTOXOHAPUM U
mactul. [lepBuuHbie, BTOPUYHBIEC U CIIOKHBIE TUIACTUABI (POTOCUHTE3UPYIOITUX
AYKapuOT. XJIOPOIUIACTHI, XPOMOILJIACTHI, JIGMKOIUIACTHI BHICIIUX PACTECHUH.

HememOpannsie  opranounsl  kietku  CTtpoeHne uU  (QyHKIUU
HEMEMOpaHHBIX  OpPraHOWIOB  KJIeTkUu. Pubocombl.  [Ipomesxcymounsie
Gunamenmoi. MukpodunaMeHTbl. AKmuHogvle MUKpoghuiamernmol. MbIIICUHBIC
KIIETKU. AKMUHOBble KOMNOHEHMbl HeMblueUHblX Kilemok. MUKpOTpyOOUKH.
Knerounsiii uenrp. CTpoeHHEe U JBHXKEHUE JKTYTUKOB M PECHUYEK.
Mukpotpybouku 1uroriasmsl. LleHTpuons. benku, accoyuuposanHvie ¢
Mukpoguiamenmamu u mukpompyoouxamu. Momopmsie oenxu.



SAnpo. O6osouka spa, XpoMaTUH, KapUoILIa3Ma, SAPBIIIKUA, UX CTPOCHUE
u (yHkuu. SAnepHbiil 6enkoBbIil MaTpukc. [IpocTpaHCTBEHHOE PACIIONOKEHHE
XpOMOCOM B UHTEp(azHOM siape. Jyxpomamun u cemepoxpomamun. benku
XpOMaTUHA — TUCTOHBL. /J[unamuxa sadepnou 000104Ku 6 mumose. Hoepmwiii
mpauncnopm.

Knerounsie BkimtodeHus. CpaBHUTENbHAsE XapaKTEPUCTHUKA  KIIETOK
AYKapUOT (pacTUTEbHOU, dKUBOTHOM, TPUOHOM).

JdeMoHCcTpanuu

[Toptpetsr: K.C. MepexkoBckuit, JI. Maprysuc.

Tabmuupl 1 cxembl: «CTpoeHHe 3yKapHOTHUUECKON KieTku», «CTpoeHue
KUBOTHOM  KIETKW», «CTpOEHHE PACTUTENBHOM KIETKW», «CTpoeHue
MUTOXOHAPUNY, «Sapoy», «CTpoeHUEe MPOKAPUOTUUECKON KIIETKI.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIPETAPAThl PACTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKpOIIpEnapaThl 0aKTepuaIbHbIX KIETOK.

JlabopaTtopHass pabora «lI3yueHue CTpOEHUS KIETOK pa3IMYHbBIX
OpTaHU3MOBY.

IpakTuueckas padora «/3yyeHue CBOWCTB KJIECTOYHOU MEMOPAHbBI».

JlabGopaTopHuas paGora «lccrnenoBanue miaa3moiib3a U JEa3Moiin3a B
PACTUTETBHBIX KIETKAX.

IIpakTuyeckass padora «l3yueHune [ABWKEHUS  LUTOIJIA3MbI B
PACTUTETBHBIX KIETKAX.

Tema 6. O0OMeH BellleCTB U NPeBpallleHHEe JHEPIUM B KJIeTKe

AccumMunsiuus U JUCCUMWIIALMS — JABE CTOPOHBI MeTabonu3ma. Tumbl
oOMeHa BENIECTB: aBTOTPO(PHBIN U TeTepoTpOoHBINA. YuacThe KHUCIOpoaa B
O0OMEHHBIX Tpolleccax. JHEPreTuyeckoe oOecrneueHne KIETKU: MpeBpalieHue
AT® B o0OmenHbix mporeccax. DOepMEHTATUBHBIA XapakTep peakiuil
KJIIETOYHOTO MeTabonn3Ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA M MEXAHU3M
nevictBus.  Kodepmentsl. Otinuust (pepMEeHTOB OT  HEOPTraHMUYECKUX
KaTaJn3aTopoB. benku-akTuBaToOpbl U  OCJIKU-UHTHOUTOPHI. 3aBUCHUMOCTD
CKOpPOCTH ()epMEHTATUBHBIX PEAKIUI OT pa3IMUHbIX (AaKTOPOB.

[IepBuuHbI CHUHTE3 OPraHUYECKUX BELIECTB B KieTKe. POTOCHHTES.
AHoxcueennvlli u okcueenHvlli pomocunmes y o6axmepuii. Ceemocobuparoujue
nucMeHmuvl U NUSMEHmMbl PeaKyuoHHo2o yeumpa. POIIb XJIOpOIIACTOB B
npoiiecce gorocuntesa. CretoBas u TeMHOBas pa3bl. Domoowvixanue, Cs., Cy u
CAM-munet  ¢pomocunmesa. IlpogykTuBHOCTH (oTOCHHTE3a. BimsHue
pa3IMYHBIX (aKTOPOB HA CKOPOCTh (hOTOCHHTE3a. 3HaUCHUE (DOTOCHHTE3A.

XEeMOCHUHTES. Pa3noobpazue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUUITUPYIOIINE OaKTEPHH, KeIe300aKTepUn, cepoOaKTEPUH, BOJOPOIHEIE
OakTepuu. 3HAUCHUE XEMOCUHTE3A.

AHadpoOHbIe opraHu3Mbl. Buabsl Opoxenus. [IpogykTel OpoxeHUs U UX
UCIIOJIb30BAaHUE YETOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBbl KaK OOBEKTHI
OMOTEXHOJIOTUU U BO30YIUTENN OOJIE3HEH.

AspobOHbBIE OPTraHU3MBI. Oransl DHEPreTUYECKOrO oOMeHa.
[ToarotoBuTenpHBIN dTam. [J7uUKoMM3 — OECKHUCIOPOAHOE PpaCIICIJICHHUE
TJIFOKO3BL.

buonorndeckoe OKucIIeHNE, WIH KICTOYHOE JAbIXaHue. Poiib MUTOXOHApUIA
B Ipoleccax OWOJOTUYECKOTO  OKUCIeHHWsS. [lukiamdeckue  peaxiuu.
OxkucnurenpHoe (QochopunupoBaHue. JIHepeus MeMOPaHHo20 2epadueHma
npomonos. Cuumes AT®: paboma npomonnou ATD-cunmaszel. [IpenmyiecTa
a’po0HOro MmyTHd OOMEHa BEHIECTB IMepell aHa’poOHBIM. D(PPEKTUBHOCTH
AHEPreTUYECKOro 0OMeHa.



JdeMoHcTpanuu

[Toptpetsr: Ix. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenerapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmunbl u  cxeMbl: «DOTOCHUHTE3», «DHEPreTUUYECKU OOMEH,
«buocunres 6enkay, «CtpoeHue GpepmeHTa, « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHKPOCKOTI, o0opynoBaHue 1St
MPUTOTOBJICHHS TOCTOSIHHBIX U BPEMEHHBIX MUKPOIIpENapaToB.

JlaGoparopHass pabGora «l3ydueHue KaTaIUTUYECKOW AKTHUBHOCTH
(hepMeHTOB (Ha MpUMepe aMUJIa3bl WA KaTana3bl)y.

JlabopaTopuass pabGora «M3yueHue (HEepMEHTATUBHOIO PACIICTICHUS
MEPOKCHUA BOJIOPOA B PACTUTENBHBIX U )KUBOTHBIX KIIETKAX).

JlabopaTtopunass padora «CpaBHeHHe TpoliecCOB (HOTOCHMHTE3a U
XEMOCHHTE3A.

JlaGopaTopHasi pabota «CpaBHEHHE ITPOIECCOB OPOKECHUS U JIBIXAHUS.

Tema 7. Hacsiencreennasi HHpopmManus U peajausanus eé B KJIeTKe

Peakuum martpuuyHoro cunHte3a. [IpMHIMII KOMIJIEMEHTApPHOCTH B
peakIusx MaTpUYHOrO CUHTEe3a. Peanmzanus HaciaeACTBEHHOW HH(pOpMAIIUU.
I'enernueckuit ko, ero cpoiictBa. Tpanckpunuus — Mmarpuunblii cuate3 PHK.
[IpuHIMIIBIL ~ TPAaHCKPUIILIMHU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAILICIBHOCTD,
acuMMeTpuuHOCThb. Cospesanue mampuunvix PHK 6 syxapuomuueckou xiemke.
Hexkooupyrowue PHK.

Tpancmsimusa u e€ sranbl. Yuactue TpaHcnopTtHeix PHK B OuocuuTese
Oenka. VYcinoBusi OuocuHTe3a Oenka. KonupoBanuwe amuHokucnoT. Poib
pubocoM B OmocuHTEe3e Oenka.

Cospemennvle npeocmasienus 0 cmpoeHuu 2enos. Opranuzanus TeHoMa y
MPOKAPUOT U 3YKApPHUOT. Perysinus akTUBHOCTH T€HOB y poKapuoT. [ unoresa
onepoHa (®. XKako0, XK. Mano). MonrexynsapHvie mexaHuzmMbl IKCHPECCUU 2eHO8
y aykapuom. Ponb xpomamuna 6 pecynsiyuu padomwsl ceHog. Perynanus
0OMEHHBIX MPOIECCOB B KieTke. KiieTouHklil romeocTas.

Bupycbel — HekieTouHble (OpPMBI KU3HM U OOJHUTaTHBIC Mapa3UTHI.
CtpoeHne NpOCTBIX U CIOXHBIX BHPYCOB, PETPOBUPYCOB, OakTeprodaros.
Kusznennwviti yuxn J[HK-coodeporcawux eupycos, PHK-coodepoicawux supycos,
baxmepuogpazos. Obpamnas mpancKkpunyus, peeepmasa, unmezpasd.

BupycHble 3a0oneBaHusi 4eloBeKa, KUBOTHbIX, pactenuil. CII/I,
COVID-19, conmanbHble 1 MEAUIIUHCKUE TPOOTIEMBI.

buoungopmamuka: unmezpayus u ananuz 6onrvuiux maccusos («bigdatay)
CMPYKMYPHLIX  Ouonocuyeckux Oaunvlx. Hanomexnonocuu 6 Ouonocuu u
meouyune. Ilpoepammupyemvie  ynxyuu 6beakos. Cnocobvl Oocmasxu
JleKapcme.

JdeMoHcTpanuu

[Toptpetsr: H. K. Konbnos, /. . iBaHOBCKUIA.

Tabmuuel M cxembl: «bwmocmHTe3 Oecnaka», «l'€HEeTHUECKUH KOOy,
«Bupycse», «baktepuodarm.

IIpakTuyeckas padora «Co3gaHue MOJIEIIH BUPYCay.

Tema 8. /Ku3HeHHbIH LMK KJIETKH

Knerounslii nuki, ero mepuoabl u perynanus. Murepdaza u mMutos.
OcobeHHOCTH MPOIECCoB, MpoTekaroux B uHTepdasze. [loaroroBka KiIeTKu K
nenenuto. IlpecunteTnyeckuii  (MOCTMUTOTUYECKUM), CHUHTETUYECKUM U
MOCTCUHTETUYECKUHN (TPEMUTOTUUECKUI ) TepUOAbl UHTEP(Pa3bI.

Marpuunsiii cunre3 JJHK — permmkanus. [Ipunnunsl permkanun JHK:
KOMIUIEMEHTAPHOCTh, TMOJYKOHCEPBATHUBHBIA CHHTE3, AHTUIIAPAJIICIBHOCTD.



Mexanusm perukanuu JJHK. Xpomocomel. Ctpoenne xpomocom. Tenomepst u
TeroMepasa. XPOMOCOMHBIM HA0Op KJIETKH — KapUOTHUIL. JIUIIOWJHBIN U
rariouIHbId - Habopbl XpomocoMm. [‘omonoruunsie xpomocoMbl. [losoBbie
XPOMOCOMBI.

Jenenne wietkn — muto3. CTaauum MHTO3a W IPOUCXOMSIIME B HHUX
npouecchl. Tunbel Muto3a. Kaprokunes u HuToOKkuHE3. brojlornueckoe 3HaYEHHE
MHTO3a.

Perynsauus MutoTrueckoro nukia kKietku. [Iporpammupyemas kinerouHas
ruodesb — arnomnTo3.

Kinerounoe snpo, XxpoMocoMbl, (PyHKIIMOHATbHAS T€HOMUKA. Mexanusmol
nponugepayuu, ougppepenyuposku, cmapenus u eubenu xiemox. «l{ugposas
Kemkay — Ouourngopmamuveckue mooenu QyHKYuoOHUpOBaHus Kiemxu.

JdeMoHCcTpanuu

Tabmunbl U cxeMbl: «KU3HEHHBIM UK KICTKW», «Mutos3», «CTpoeHue
xpomocomy, «Pemnukanus [JHK».

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MUKporpenapatel: «Mwuto3 B
KJIETKAaX KOPEIIKA JIyKay.

JlaGoparopnass  padora  «M3yueHnme XpoMOCOM Ha  TOTOBBIX
MHKpPOIIpENapaTaxy».

JlabopaTtopnass paGora «HaOmomenume wmuTO3a B KJIETKAX KOHYHUKA
KOpelIKa JIyka (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoeHue u pyHKUMH OPraHU3MOB

buonornueckoe pazHooOpasue OPTraHU3MOB. OIHOKJIETOYHBIE,
KOJIOHHQJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOCHHMSI M JKM3HENEATECIIbHOCTH  OJHOKJIETOYHBIX
OpraHu3MoB. bakTepuu, apxeu, OJHOKJIETOYHbIE TPUObI, OJHOKIECTOUYHBIC
BOJIOPOCIIH, Apyrue npoTtuctsl. KonoHuanbHbIE OPraHU3MBI.

B3auMocBs3p 4acTel MHOTOKJIETOYHOIO OpraHu3Ma. TKaHu, OpraHbl U
cucTtembl opranoB. OpraHusm Kak eInHoe 1enoe. I'omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHas,
MOKPOBHAsI, MPOBO/IAIIAs, OCHOBHAs, MexaHu4yeckas. OCOOEHHOCTH CTPOCHUS,
(yHKIUI U pacnoyioKEHUs TKaHEH B OpraHax pacTEHUM.

TkaHW KUBOTHBIX U YEJIOBEKA. THUIBI )KUBOTHBIX TKAHEH: SIUATEINAIbHAS,
COCIMHUTENIbHASA, MbIllIeuHasi, HepBHas. OCOOEHHOCTH CTpOeHUsA, QYHKIHUN U
PAaCIIONIOKEHHS TKAaHEW B OpraHax )KMBOTHBIX M YEJIOBEKA.

Opranbl. BereratnBHble M T€HEpATHUBHBIE OpraHbl pacTeHuil. OpraHbel u
CHUCTEMbl OpPraHOB J>HUBOTHBIX M 4YenoBeka. (DyHKIHM OpPraHOB U CHUCTEM
OpraHoB.

Omnopa Tena oprann3MoB. Kapkac pactenuid. CkeneTbl OQJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX >KMBOTHBIX. HapyXHbIil U BHyTpeHHHU ckeneT. CTpoeHue u
THUIBI COETMHEHUS KOCTEM.

JIBr>KeHHEe  OpraHuW3MOB. JIBMKEHHE OJHOKJIETOYHBIX OpPraHU3MOB:
aMEOOnIHOE, )KTYTUKOBOE, PECHUYHOE. /[BI>KEeHME MHOTOKJIETOUHBIX PACTEHUMN:
TPONMU3MBl U HACTUU. J[BMIKEHHME MHOTOKJIETOYHBIX YXUBOTHBIX M YEIIOBEKA:
MbllieyHas cucrema. Pedekc. CkeneTHbie MBI U UX padoTa.

IIutanne opranusmoB. IlornomeHue BOABI, YIIEKUCIOrO rasa |
MHHEPAIbHBIX BEHIECTB pacTeHUsMU. [IuTanue XkMBOTHBIX. BHYTpHUMIOJIIOCTHOE
W BHYTPUKJIETOYHOE mnuIIeBapeHue. [luTaHue mMO3BOHOYHBIX JKHUBOTHBIX.
Otnenbl  NUIIEBAPUTENBHOIO  TpakTa.  [IWIeBapuUTENbHBIE  JKEJIE3BI.
[InmeBapurenbHas cuCTeMa 4eJI0BEKa.



Jlpixanne opranu3moB. JlpixaHue pacrteHuil. JIpIXaHuE KHUBOTHBIX.
Hudbdysus razoB uepe3 noBepxHOCTh KieTku. KoxkHoe apixanue. JpixaTeapHas
MOBEpXHOCTh. JKabepHoe u n€rouyHoe napixaHwe. JIpIXaHHWE MMO3BOHOYHBIX
KUBOTHBIX W YEJOBEKA. OBOJIOLMOHHOE YCIOKHEHUE CTPOEHHUS JIETKUX
MMO3BOHOYHBIX JKMUBOTHBIX. JlpIXareibHas CHCTEMA 4YeJIOBEeKa. MeXaHu3m
BECHTWISALIMM JIETKUX Yy MNOTUI M MICKONUTAIOMMX. Perynsuus JbIXaHUs.
JlpIxaTeabHbIe 00BEMBL.

TpaHcOpT BEHIECTB Yy OpPraHW3MOB. TpaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpancnopT BemecTB y XUBOTHBIX. KpoBeHOCHass cucTeMa M €€ OpraHbl.
KpoBeHocHass cucTtemMa TMO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepare,
KPOBEHOCHBIE COCYJbl M KpoBb. Kpyru KpoBooOpailleHHs. DBOJIOIMOHHBIC
YCIIOKHEHHSI CTPOCHHMS KPOBEHOCHOW CHUCTEMBbI ITO3BOHOYHBIX >KHUBOTHBIX.
Pabora cepama u e€ perymnsamus.

Beigenenne y opranusmoB. Beigenenwe y pacteHuil. Beigenenue y
KUBOTHBIX. CoOKpartuTenbHble Bakyonu. Opranbl BblaeneHus. PuiapTpanus,
CeKpeluusi M OOpaTHOE BCAaChIBAHME KaK MEXaHM3Mbl pabOThl OpPraHoB
BbIJIesicHUS. CBSI3b  IOJOCTHM TeJIa C KPOBEHOCHOW W BBIJICIUTEIBHON
cucteMaMH. BpifeneHne y NO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. [loukw.
Crpoenue u pyHkuonupoBanue Hegpona. OOpa3oBaHUE MOYH Y YEIOBEKA.

3amura y OpraHu3MOB. 3allUTa Y OJHOKIETOYHBIX OPraHu3MOB. CIOpPBI
OakTepuidi W UUCTBHl MPOCTEHIIMX. 3aluTa y MHOTOKIETOYHBIX PACTECHUM.
Kytukyna. Cpeactsa nacCUBHOM U XUMUYECKOU 3a1IUThl. DUTOHIIUIBI.

3amuTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpPOBBI M HMX MPOU3BOIHEIE.
3ammuTa opranu3zma ot Oosie3nel. iMMyHHast cuctema uenoBeka. KiieTounslil u
ryMOpajdbHbIH UMMYHHUTET. BpoXIE€HHBIM U MPUOOPETEHHBIN crieuPpUIECKUit
UMMYHUTET. Teopus KIOHAIbHO-ceNeKTUBHOr0 nMMmyHurteta (I1. Dpnux, @. M.
bepuner, C. ToneraBa). BocnanuTeapbHble OTBETHl OpPraHu3MoB. Pouib
BpPOXKJAEHHOTO UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIEBaHUH.

PazmpaxxumocTte W perynsiuuss 'y OpranusmoB. PasapaxumMocts y
OJHOKJIETOYHBIX Opranu3MoB. Takcucel. PaznpaxxumocTte u perynsiuus y
pacTtenuil. POCTOBBIE BEIIECTBA U X 3HAUCHUE.

HepBhas cucrema u pedrexrtopHas peryisnus y >KUBOTHBIX. HepBHas
cuctemMa M €€ OTHeNbl. OJBOJIOLUUOHHOE YCIO0KHEHHE CTPOCHHS HEPBHOU
CHUCTEMBI y KMBOTHBIX. OTHEIBI FOJOBHOIO MO3Ta MO3BOHOYHBIX >KHUBOTHBIX.
Pednexc u pednexkropHas nyra. beycnoBHbIe U yCIOBHBIE pe(IIEKCHI.

['ymopanbHas peryasanust 1 3HAOKPUHHAS CUCTEMA KUBOTHBIX U YEJIOBEKA.
Kene3pl >HAOKPUHHOM CUCTEMBI W WX TOPMOHBL. Jl€HCTBME TOPMOHOB.
B3aumocBsi3p HEPBHOM W SHIOKPUHHOW cucTeM. [ 'unoramaMmo-runodusapHas
cucTema.

JdeMoHcTpanuu

[Toptper: U. I1. ITaBios.

Tabmuipl u cxembl: «OTHOKIETOYHBIE BOJOPOCTN», «MHOTOKIETOUHbIE
Bojtopociny, «bakrepun», «lIpocreimmue», «OpraHbl IBETKOBBIX PACTCHUIN,
«CucTeMbl OpraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», « Tkanu pactenuit», «KopueBbie cucremb», « CTpoeHHe cTeOIs»,
«CTpoeHue JUCTOBOW IUIACTUHKMWY», « TKaHU KUBOTHBIX», «CKEJIET 4eJIOBEKay,
«IInmeBapurensHas cucrema», «KpoBeHocHas cucreMa», «JlpIxarenbHas
cucrema», «HepBHag cucrema», «Koxa», «Mpimeynaa cucremar,
«BblaenurenbHas CUCTEMA», «DHAOKPUHHAS cUCTEMa», «CTpOEHUE MBIIIIbLY,
«Mmmynuter», «Kumiednonmonoctueie»y, «Cxema NHUTaHUS  PACTECHHI»,
«KpOBEHOCHBIE CHCTEMBI TMO3BOHOYHBIX >XUBOTHBIX», «CTpPOEHHE THUIPBI»,



«CtpoeHue mianapun», « BHyTpeHHee crpoeHue n0xaeBoro uepnsi», «HepBHas
cucreMa pbiO», «HepBHas cucrema ssrymkw», «HepBHas cucrema
npecMbikatonuxcs», «HepBHas cucrema nruny, «HepBHas cucrema
MIeKonuTarouux», «HepBHas cuctema uenoBekay, «Pediekcy.

O6opynoBaHue: CBETOBOM MUKPOCKOM, MUKPOIIPENAPAThl OJHOKIECTOYHBIX
OpraHW3MOB, MHUKPOIpENnapaTbl TKaHEH, PaKOBUHBI MOJUTIOCKOB, KOJUICKIIUH
HAaCEKOMBIX, UTJIOKOXKHUX, dKUBbIE IK3EMIUISIPhl KOMHATHBIX pacTeHUH, repobapun
pacTeHU pa3HbIX OT/AEJIOB, BJIAXKHBIE TMpenapaThl KUBOTHBIX, CKEJIEThI
MMO3BOHOYHBIX, KOJIJIEKIIMM OECIO3BOHOYHBIX KHUBOTHBIX, CKEJIET YeJIOBEKa,
o0opynoBaHWE MJisi JAEMOHCTPAIIMM TIOYBEHHOTO U BO3AYIIHOTO MHUTaHUs
pacTeHUil, pacuierieHus Kpaxmana U O€JKOB MOoJA JIeUCTBUEM (PEPMEHTOB,
o0opy/oBaHME JiS JEMOHCTpPAllUM OMNBITOB 1O W3MEPEHUIO >KU3HEHHOU
€MKOCTH JIETKUX, MEXaHU3Ma [bIXaTEJIbHbIX JBUKEHUU, MOJEIU TOJIOBHOIO
MO3Ta pa3INnyHbIX )KUBOTHBIX.

JlaGoparopHasi padora «l3ydueHue TKaHEeW pacTEHUID.

JlaGoparopHasi pabora «/3ydueHue TKaHEW JKUBOTHBIX.

JlaGopaTopHas padora «l3yueHue opraHoB IIBETKOBOTO PACTCHUS».

Tema 10. PazmHo:KeHNe U pa3BUTHE OPraHU3MOB

dopMbl pa3MHOXKEHHUSI OPTaHU3MOB: Oecrosoe (BKJIOYasi BEreTaTUBHOE) U
nosoBoe. Buuabl 0ecrnonoro pa3sMHOXKEHUS: MOYKOBAHHWE, CIOPYJISALIUS,
(dbparmeHTanus, KIOHUPOBAHUE.

[TonoBoe pazmuoxkenue. [1omoBbie KIETKH, WK rametsl. Meio3. Ctaauu
Mmeio3a. IloBenenue xpomocom B Meioze. Kpoccunrosep. buonornuecknii
CMBICJI Mel03a U MOJOBOTO Mpolnecca. Meilo3 U ero MecTo B JKM3HEHHOM ITUKJIIE
OpTaHU3MOB.

[IpenzaponsimeBoe pasputue. ['ameroreHe3 y kuBOTHBIX. [lonmoBwie
xene3pl. OOpa3oBaHME U pa3BUTUE TOJIOBBIX KiIeTOK. CrnepMmaroreHes u
ooreHe3. CTpoeHHE MOJOBBIX KIETOK.

OmnnonoTBOopeHUe U 3MOpPUOHANIBHOE PAa3BUTHE KUBOTHBIX. (CrocoObl
OIUIOJIOTBOPEHUS: HApYKHOE, BHYTpeHHee. [lapTeHorenes.

NunuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHUOJIOTHUS —
HayKa O pa3BUTUM OPraHU3MOB. Mopgocenes — oona u3 2nagHvlx npoodiem
ambpuonocuu. Kownyenyus mopgocenos u mooenu mopghoeenesa. Craaum
AMOpHOreHe3a KUBOTHBIX (Ha mnpumepe Jarymku). JpoOGnenue. Turbl
npoOnieHus. /lemepmunuposarnHoe U HeOepMUHUPOBAHHOE  OpoO./ieHue.
bracmyna, munet o6aacmyn. OcCOOEHHOCTH JPOOJCHUS MJIEKOTMUTAIOIINX.
3apoJibIlieBble  JUCTKH (TacTpyisiius). 3akiaJka OpraHOoB W TKaHEeW Wu3
3apOJBIINIEBBIX JMCTKOB. B3aMMHOE BIMSHUE 4YacTeld pa3BUBAIOLIETOCS
3apojpiiia (3MOpHUOHANIbHAS UHIYKIIMS). 3aKiiaJKa [JlaHa CTPOCHHUS )KUBOTHOTO
KaK pe3yJbTaT HEPAPXUUYECKUX B3AUMOJICMCTBUM TE€HOB. DBimsHue Ha
AMOpPHUOHANBHOE PA3BUTHUE PA3IMUHBIX (PAKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pasButue xuBoTHBIX. [locTamOpuoHansHbiii nepuos. Ilpsimoe u
HempsMoe paszButue. Pa3zButue ¢ mMeramopdo3omM y OECHO3BOHOYHBIX H
MMO3BOHOYHBIX >KMBOTHBIX. buosormyeckoe 3HaueHUE MPSMOTO U HEMPSMOTO
Pa3BUTHSA, UX pacpOCTpaHEHUE B Mpupojie. Tumsl pocta >KMBOTHBIX. DaKTOPHI
pEeryJiliii  pOCTa >KUBOTHBIX W uesoBeka. Craguu MOCTIMOPUOHAIBHOTO
pa3BUTHUA y KUBOTHBIX U 4esoBeKa. [lepuonpl oHToreHesa yenoneka. Crapenue
1 CMEPTh Kak OMOJIOTUYECKHUE MPOLIECCHI.

PazmHoxenue u pasButue pacreHuid. 'amerodur u cnopodut. Meiios B
KU3HEHHOM MMKJe pacTtenuil. OOpa3oBaHue cHop B Mpolecce Meilosa.
l'amerorene3 y pacreHuid. OIUIOJOTBOPEHUE U PA3BUTHUE PACTUTEIBHBIX



OpraHu3MoOB. J|BOMHOE OIUIOJOTBOPEHHUE Y IIBETKOBBIX pacTeHu. OOpa3oBaHue
Y Pa3BUTHUE CEMEHU.

MexaHu3Mbl pEeryJsiliii OHTOT€HE3a Y PACTEHUN U JKUBOTHBIX.

JdeMoHCcTpanuu

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

Tabmunbl U cxembl: «BereraTuBHOE pa3MHOXKEHHE», « MBI 0€CToJIoro
pa3sMHOXEHU», «Pa3zMHOXKEHNE XJIaMUIOMOHAIBDY, «Pa3MHOXKEHNE HBIIIECHBDY,
«Pa3zmMHOXkeHUe  tuape», «Meno3», «Xpomocomb»,  «l'aMeTOreHesy,
«CTpoeHne SULEKIIETKA U CIIepMaTo30uaa», «OCHOBHBIE CTaIMM OHTOTECHE3a,
«IIpsamoe u Hempsmoe pasButThue», «Pa3Butme Manckoro xyka», «Paszsutue
capaHum», «Pa3Butme nArymkm», «/IBOMHOE OIUIOJOTBOPEHHUE Y LBETKOBBIX
pacteHuit», «CTpoeHHE CEMSH OJHOJOJBHBIX W JBYAOJBHBIX PACTCHUN,
«KW3HEHHBI [MKJI MOPCKOW KamyCTbl», <«OKHU3HEHHBIM LHKI MXay,
«OKW3HEHHBIN UKJT MATOPOTHUKA», «KU3HEHHBIN [IUKJI COCHBD.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpOIpenapaThl SHUIIEKIECTOK U
CIIEpMATO30MI0B, MOJIENIb «LIUKII pa3BUTHS JATYIIKI.

JlaGoparopHast padora «l3yueHue CTpOCHMS TMOJOBBIX KIETOK Ha
TOTOBBIX MUKpOMpenapaTaxy.

IIpakTuyeckas padora «BbIABICHHE NMPU3HAKOB CXOJCTBA 3apOJbIIIECH
MMO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopHass padora «CTpoeHHE OpPraHoOB pPAa3MHOXKEHHUS BBICIINX
paCTECHUI.

Tema 11. I'eHeTHKa — HayKa 0 HACJIEJICTBEHHOCTH U U3MEHYMBOCTH
OpPraHu3MoB

Uctopusi cTaHOBIIEHUS W Pa3BUTUA TEHETHKU Kak Hayku. Paboter I.
Mengens, I'. ne @pusa, T. Moprana. Poip 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTHU
renetnku. Pa6otel H. K. Konbrosa, H. 1. BaBunoBa, A. H. benosepckoro, I'.
J. Kapnieuenko, 10. A. ®unmumyenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TE€HETUYECKHME TIOHATHUS W CHMBOJBIL. ['OMOJOTrHYHbBIE
XPOMOCOMBI, AJJIEIbHBIE T€HbI, AJIbTEPHATUBHBIE MPU3HAKH, JOMUHAHTHBIA U
PELECCUBHBIN TMPU3HAK, TOMO3UT0Ta, T€TEPO3UTOTa, YUCTas JIMHUS, THOPUIIBI,
reHoTun, ¢eHotun. OCHOBHBIE METOJbl TEHETHUKHU: THOPUIOTOTHUYECKHUIA,
LUTOJIOTUYECKUN, MOJIEKYJISIPHO-TE€HETUYECKU .

JdeMoHcTpanuu

IToptpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Koasuos, H. 1.
Basuios, A. H. benoszepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
TumodeeB-PecoBckuii.

Tabnuiibl U cxeMbl: «MeToabl TeHETUKNY, «CXeMbl CKPEIIUBAHUD.

JlabopaTtopuass pabGora «Jlpozodumia Kak OOBEKT TE€HETHUECKUX
HCCIIEOBAHUIY.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBwiii 3akoH MeHaens — 3aKOH
eauHooOpa3usi TUOPUAOB IMEpBOro MoKojeHus. lIpaBuno JOMUHUPOBAHUS.
Bropoii 3akoH MeHnaens — 3aK0OH pacuieryieHusl npu3HakoB. [luTtonornueckue
OCHOBBI MOHOTHOPHUIHOTO CKpEIIUBaHUs. [ UIOTE3a YUCTOTHI TaMET.

Amnanuzupymoiiee CKpELIUBAHUE. [IpomexyTOUHBIN XapakTep
HacienoBaHus. Pacimeruienue npu3HakoB NPy HENOJIHOM JTOMUHUPOBAHUU.
Hurubpunnoe ckpenuBanue. TpeTuit 3akoH MeHaens — 3aKOH

HE3aBUCHUMOIO  HACJIEIOBaHUA  NOpPHU3HAKOB.  [luTonmornueckne  OCHOBBI
JUTUOPUTHOTO CKPEIINBAHUS.



CuerieHHoe  HacienoBaHnue npuszHakoB. Pabotet T. Moprana.
CuernneHHoe HacleJOBaHUE T'€HOB, HAPYUICHHE CLEIUICHHS MEXJy T'€HaMH.
XpOMOCOMHas TEOPHs HACIEICTBEHHOCTH.

I'enernka nosa. XpoMOCOMHBIA MEXAHHU3M ONPEACICHUS N0JIa. AyTOCOMBI
M TIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIi M  TE€TEepOraMETHBIM  IOJ.
['eHeTnueckas CTpyKTypa MOJIOBBIX XpomocoM. HacnegoBaHune mnpu3HAKOB,
CUEIUICHHBIX C MOJIOM.

l'enotunn xaxk wnenoctHas cucrema. llnerorponuss — MHOXKECTBEHHOE
NEUCTBUE TeHa. MHOXKECTBEHHBIN ayuienu3M. B3anMoneincTBHe HealeabHbIX
reHoB. KoMruiementapaocts. Jnuctas. [lonumepus.

['eneTnuecknil KOHTPOJIb PAa3BUTHUS PACTEHUM, KUBOTHBIX U YEIOBEKA, a
TaKke (U3MOJIOTMYECKUX MPOIIECCOB, MOBEACHUS U KOTHUTUBHBIX (YHKIIUIL.
['eHeTnyeckre MeXaHU3Mbl CHUMOUOTEHE3a, MEXaHU3Mbl B3aUMOJCHCTBUS
«XO3SIMH — Mapa3uT» U «XO35IMH — MHUKpoOMOM». ['eHeTHueckue acneKThl
KOHTPOJISI U U3MEHEHUS HACIEICTBEHHON MH(OpMalnK B MOKOJICHUSIX KIETOK U
OPTraHU3MOB.

JdeMoHcTpanuu

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

Tabmunpel u cxembl: «llepBbiii U BTOpOM 3akoHbl Mennens», «Tperuit
3ak0OH  Mennuesa», «AHanusupytoiiee CKpEIIMBaHUEY, «Henomnnoe
JOMUHUpOBaHUE», «CUEIJIEHHOE HACJEIOBaHUE MPU3HAKOB y JAPO30(DUIIBIY,
«l'enetuka mona», «Kapuotun denoBeka», «Kapuotun napo3oduiib,
«Kapuotun nTunp», «MHOXKECTBEHHBIA auienn3M», «BzanmoaencTBue
TEHOB.

O6opynoBaHue: Mojenb sl JAEMOHCTpallid 3aKOHOB €IUHO00pa3us
rUOpUJIOB TIEPBOTO TMOKOJICHUS U PACIICTUICHUS TPU3HAKOB, MOJENb IS
JEMOHCTPAlMH 3aKOHA HE3aBHCUMOIO HACIEIOBAHUS NMPU3HAKOB, MOJEIb IS
JEMOHCTPAIMU CLEIJIEHHOTO HACIEIOBAHUS NMPU3HAKOB, CBETOBOW MHUKPOCKOII,
MUKporpemnapar: «JIpo3odumay.

IlpakTuueckas padora «M3ydyeHue pe3ylbTaTOB MOHOTHOPHUIHOTO
CKpEIIMBAaHUS y IPO30(DUIIBI.

IlpakTuueckas paGora «l3ydenue pe3yiabTaTOB JUTHOPUIHOTO
CKpEIIMBAaHUS y IPO30(DUIIBI.

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpelabl npu GopmMupoBaHuU (EHOTHIIA.
N3menunBocTh mnpu3HakoB. KauecTBEHHBbIE M KOJIMYECTBEHHBIE IPU3HAKHU.
Buapl ”3BMEHYNBOCTHU: HEHACIECTBEHHAS U HACJICICTBCHHAS.

MoaudukanvonHas u3MeHYMBOCTh. Ponb cpenbl B ¢dopMupoBaHUU
MOU(DUKAITUOHHON U3MEHUYHUBOCTH. Hopma peakuun MpU3HAKa.
Bapuarnmonnsiii psing u BapuanuonHass kpuBas (B. Horanncen). CpolicTBa
MOAU(UKATUOHHON U3MEHYUBOCTH.

['emoTunnueckas NU3MEHUYUBOCTD. CsBoiicTBa T€HOTUITNUYECKOU
A3MEHYMBOCTH. BUIBI T€HOTUINHWYECKOH W3MEHYMBOCTH: KOMOWHATHBHAA,
MYTaIMOHHAas.

KomOuHatuBHas M3MEHUYMBOCTb. Mei03 M TOJIOBOM IpoIlecC — OCHOBa
KOMOWHATUBHOM W3MEHYUBOCTU. PoOJIb KOMOWHATHUBHOW HW3MEHYUBOCTH B
CO3/IaHUHU T€HETHYECKOT0 pa3HOOOpa3us B Mpeaenax OJTHOTO BU/IA.

MyTanmonHass U3MEHYMBOCTh. BUJIBI MyTanuili: T€HHbIE, XPOMOCOMHBIE,
reHomMHble. CIOHTaHHbIE W HWHAYIUPOBAHHBIE MyTallMHh. JSIepHBIE U
nuToIIazMaTuueckue Myrtanuu. CoMaTHYeCKMe ¢ TOJIOBBIE  MYTallMHU.
[IpyurHBI BOSHUKHOBEHHSI MyTaliii. MyTareHbl U UX BJIUSHHUE HA OPTraHU3MBI.



3aKOHOMEPHOCTH MYTAalMOHHOTO MPOIECcca. 3aKOH TOMOJIOTUYECKUX PSANIOB B
HacneacTBeHHou namMeHunBocTy (H.W. BaBunon). BHesigepHas U3MEHYUBOCTD U
HACJIEACTBEHHOCTb.

Onueenemuka u 3SNUSEHOMUKA, pPOJb  ONUSEHEeMUYecKUx ¢Hakmopos &
HAC1e008aAHUU U UBMEHYUBOCINU (DeHOMUNUYECKUX NPUSHAKOB ) OP2AHUIMOS.

JdeMoHcTpanuu

[Toptpersrt: I'. ne ®pus, B. Moranncen, H. 1. BaBunos.

Tabmunbl u  cxembl: «Buasl u3MeHUMBOCTHY», «MoaudukamuoHHas

W3MEHYHUBOCTHY, «KombOuHatuBHas W3MEHYHUBOCTBY, «Meno3sy,
«OmnonorBopenue», «l'enernueckue 3a0oneBaHusi 4eloBeka», «Buabl
MYyTaLun.

O6opynoBaHue: KUBbIE U TepOapHbIE IK3EMIUISIPhl KOMHATHBIX PACTCHUH,
pucyHku (pororpadun) KUBOTHBIX C PA3IMUHBIMU BUAAMU U3MEHYUBOCTH.

JlaGoparopHast padora «HMccnenoBanue 3aKOHOMEPHOCTEU
MOAU(DUKAIMOHHON HM3MEHUMBOCTH. [locTpoeHHe BapHAIlMOHHOTO psga MU
BAPHUALIMOHHOW KPUBOW.

IIpakTuueckas padora «Mytauuu y Jpo30o¢uibl (Ha TOTOBBIX
MUKPOITIpEnapaTax).

Tema 14. I'eHeTHKa Yeji0BeKa

Kapuortun yenoseka. MexayHapoaHas nporpaMmMma UCCIEA0BaHHS T€HOMA
YyejaoBeKa. MeTonbl U3y4eHUsT TEHETHUKH YEJIOBEKA: T€HEaJOTM4YeCKUM,
OJIN3HEIIOBBIN, UTOT€HETUYECKUH, MOMYJISLHUOHHO-CTaTUCTUYECKHA,
MOJIEKYJISIPHO-T€HETUYECKU . CoBpeMEHHOE  ONpeAcNeHue  TeHOTHMA!
MOJJHOT€HOMHOE CEKBEHUPOBAHUE, TCHOTUIIUPOBAHUE, B TOM YHUCJE C TOMOIIBIO
[111P-ananmu3a. HacneacTtBeHHble 3a0ojeBaHUS  4elOBeKa. [ e€HHbIE U
XpOMOCOMHBIE ~ OOJIe3HM  4elioBeKa.  boJe3HHM ¢ HACIEICTBEHHOM

MPEIPACIIONOKEHHOCTBIO. 3HadeHue MEIUIIMHCKON T€HETUKHU B
MPEIOTBPAIICHUN U JICUCHUH TeHETHYECKUX 3a00JIeBaHUI 4delloBeka. Meauko-
T€HETUYECKOE KOHCYJIbTUPOBAHUE. CTBOJIOBBIE KJIETKH. [Tonsitne

«TEHETHYECKOTO Tpy3a». OTUYECKHE AaCleKThl HCCIeNOBaHUM B oOjactu
PEIAKTUPOBAHUSA T€HOMA U CTBOJIOBBIX KIIETOK.

I'eneTnyeckue (HakTOpbl MOBBINIEHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
(U3MYECKOMY W XUMHUYECKOMY  3arps3HEHHIO  OKpYXKalolel  Cpesbl.
['eneTnueckas npeapacriog0KEHHOCTh YEIOBEKA K MATOJIOTUSM.

JdeMoHcTpanuu

Tabmuipl u cxemsl: «Kapuotun yenoBeka», «MeToabl U3yYeHUS] TEHETUKHU
4yesoBeKay, «l eHeTnueckue 3a00JI€BaHUS YEIIOBEKay.

IpakTuyeckas padora «CocTaBlIeHUE U aHATU3 POJOCIOBHOW.

Tema 15. Cesrekuiusi OpraHu3MoB

JloMecTukamuss U CENeKUUs. 3apOXKIACHHUE CENEKIUU U JOMECTHUKALIMHU.
VYuenue H. U. BasunoBa o IlenTpax mnpoucxoxaeHuss U MHOrooOpasus
KYJIbTYPHBIX pacTeHHI. Ponb cenekiuu B CO3JaHUHU COPTOB PACTEHUN U MTOPOJ
KUBOTHBIX. CopT, mnopojaa, mTaMM. 3aKOH TOMOJIOTMYECKUX PSIOOB B
HacjeacTBeHHou wm3MeHuuBocTh H. WM. BaBuioBa, ero 3HaueHue s
CEJIEKIIMOHHOU PabOTHI.

Metoasl ceneKuMOHHONW paboThl. McKyccTBeHHBIN OTOOp: MaccoBBIM U
WHJVMBUAYalbHBIA.  DTambl  KOMOMHAIMOHHOM  cenekiuu. McnbiTanue
MPOU3BOJIUTENEH MO MOTOMCTBY. OTOOp MO TE€HOTHIY C TMOMOIIBIO OIEHKHU
(heHOTHUIIa MOTOMCTBA U OTOOP MO TeHOTHUMY ¢ noMoIiso ananu3za JIHK.

NckyccTBeHHBI  MyTareHe3 Kak METOJA  CENEKIMOHHOM  paboThl.
PagnanioHHBII W XWMWYECKMHA MyTarcHe3 KakK HWCTOYHHK MYTAlud y



KyJIbTYpHBIX (OpM Opranu3MoB. VMcronab30BaHUE T€HOMHOIO PeAaKTUPOBAHMS
1 MetoaoB pekomOuHaHTHBIX JIHK aist momydenus ucxoqHoro mMarepuana ajis
CEJIEKIUU.

[Tonyuenue MOJIUTLIIOUIOB. BuyTpuBnaoBas rudpuIu3aIus.
brnuskopoacTBeHHOE — cKpelMBaHue, Wik  HUHOpuauHr. HeponacTBeHHOE
CKpelllMBaHue, win ayropuauHr. ['erepo3uc u ero mpuuuHsl. Mcnonb3oBaHue
reteposuca B cenekiuu. Otnanénnas rudpuausanus. [Ipeogonenue 6ecronus
MEXBHUJOBBIX TUOPUIOB. JlOCTMXKEHUS CENeKIMH PACTEHUW U IKUBOTHBIX.
«3enénas pegonoyua .

CoxpaHeHuEe U U3yYEHHE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUM
M UX JUKUX PpOAWYEH nJig CO3/laHusl HOBBIX COPTOB U THOPHUIIOB
CENIbCKOXO3AMCTBEHHBIX KYJIbTYp. H3yuenue, coxpanenue u ynpasieHue
2eHeMUYeCKUMU  Pecypcamu  CeNbCKOXO3AUCMBEHHbIX U NPOMbICIO8bLX
HCUBOMHBIX 6 UYENAX VIAVYUIeHUS CYUWeCmEYIOWUX U CO30aHUs HOBbIX NOpOO,
JUHULEL U KPOCCO8, 8 MOM YUCle C NPUMEHEeHUEeM COBPEMEHHbIX Memooo8
HAYYHBIX UCCTe008AHULL, NEPeO08blX UOel U NePCHeKMUSHBIX MeXHOI02ULL.

JdeMoHcTpanuu

IToptpetrsr: H. M. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxpsinenko, b. JI. Acraypos, H. bopnoyr, [1. K. bensies.

Tabmuubst u  cxembl: «lleHTpH MPOUCXOXKAEHUS W MHOT00Opaszus
KYJIbTYPHBIX PacTE€HHI», «3aKOH TOMOJIOTMYECKUX PSJIOB B HACIEICTBEHHOU
U3MEHYUBOCTHY», «Metoasl cenekuuny, «OtaganéHHas ruOpUIU3ALULY,
«MyTtarenes».

JlaGoparopHass padora «/3yueHHne COPTOB KYJbTYPHBIX PAaCTCHUU H
MOPOJ IOMAIIHUX KUBOTHBIX).

JlaboparopHas padora «/3yuyeHrue METOJOB CEIEKIIUN PACTCHUI.

IIpakTuyeckas padora «lIpuBuBKa pacTeHUN».

Jkckypeusi «OCHOBHBIE METOJZIbl U JOCTHIKEHUS CEJIEKIMU PACTCHUM U
KUBOTHBIX  (Ha  CENEKIIMOHHYI0  CTaHIIHUIO, wieMeHHylo  (epmy,
COPTOUCIIBITATEILHBIA yYacTOK, B TEIUIMYHOE XO3SIIICTBO, B J1a0OpaTOPUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LEHTPA)».

Tema 16. BHOTeXHO0JIOTHA U CHHTETHYECKAas OMO0JIOTUsA

OOBEKTHI, UCTOJb3yeMble B OMOTEXHOJOTHH, — KJIETOYHBIE U TKAHEBBIE
KYJIbTYpbl, =~ MHUKPOOPraHW3MBI, = HX  XapakTEepPUCTHUKA. T[paaunmoHHAas
OMOTEXHOJOTUs: XJIeOONEeYeHUEe, IMOJyYEeHUE KHUCIOMOJOYHBIX MPOJIYKTOB,
BUHOJIeNMe. Mukpoouosnornueckuit cuute3. OOBEKThl MHKPOOHOIOTHUECKUX
texHosiorui. [Ipon3BoicTBO O€IKa, aMUHOKUCIOT U BUTAMUHOB.

Co3naHne TEXHOJOTHN U MHCTPYMEHTOB IIEJEHANPABICHHOTO W3MEHEHUS
U KOHCTPYMPOBAaHHS TE€HOMOB C LEIbK0 TNOJYYECHUS OpPraHu3MOB U UX
KOMIIOHEHTOB, COJICpKallliX HE BCTPEUAIOUIUECS B MPUPOJAEC OMOCUHTETUUYECKHE
My TH.

Knerounast unxkenepusi. Metoapl KylabTyphl KIETOK U TKAHEH PAaCTEHHUM U
#KUBOTHbIX. Kpuobanku. ComaTtudeckass ruOpuau3anuss U COMATUYECKUI
sMOpuorene3. Mcnonb3oBaHue ramioujioB B CEJIEKIUU pacTeHuu. [lonyuenue
MOHOKIOHAIbHBIX anmumen. Hcnonvzoeanue  MOHOKIOHANbHBIX u
NOIUKTOHANbHLIX anmumen 6 Mmeduyune. VICKyCCTBEHHOE OIUIOJAOTBOPEHHE.
PexoHCcTpykMs ~ AMUEKIETOK W KIOHUPOBAHME  JKUBOTHBIX.  Merox
TPaHCIUIAHTALIUU SAEP KIETOK. 1exHonozuu 0300posieHus, Kyibmueuposanus u
MUKPOKIOHANbHO20 PAZMHONCEHUS CEIbCKOXO3AUCMBEHHBIX KVIbMYD .

XpoMOCOMHass W TeHHasi WHKeHepusa. VICKyCCTBEHHBIN CHHTE3 T'€Ha U
koHcTpyupoBanue  pekomOuHantHbix JHK.  Cozdanue  mpanceennwvix



opeanuzmos. JlOCTMKEHUs U NEepPCHEKTUBBI XPOMOCOMHOM Y T'E€HHOM
WHXXEHEPUU. DKOJIOTUYECKHUE U ITHUECKUE MTPOOIeMbl TEHHON MHKEHEPHUH.

Menuuunckue OuorexHonoruu. IloctreHomHass uudpoBas MeAUIMHA.
[MIIP-nuarnoctuka. MeTabOMOMHBIN aHaIU3, TEHOUEHTPUUYECKUN aHalu3
MPOTEOMa YEJOBEKA Il OLIEHKHA COCTOSHUS €ro 310poBbi. lcmonb3oBaHue
CTBOJIOBBIX KJIETOK. TapretHass Tepanusi paka. 3D-OuounkeHepust s
pa3paboTKu (PyHAAMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJIOTUM, CO3IaHUS
KOMILUIEKCHBIX TKaHEH COYETaHUEM TEXHOJIOTUU TPEXMEPHOr0 OMONMPUHTUHTA U
ckaddonanHra 175 penieHus 3a1a4 NepcoHaTu3UPOBAHHON MEIUITUHBI.

Co3nanue BEeKTOPHBIX BAKIMH C IEJIbI0 00ECIeUeHs] KOMOMHUPOBAHHOM
3amuThl OT Bo30yauteneit OPBU, ycraHOoBIeHNE MOJIEKYJSIPHBIX MEXaHHU3MOB
¢byukiuonupoBanuss PHK-comepkammx BUPYCOB, BBI3BIBAIOIIMX  0CO00
omnacHble 3a00JICBaHUS YEJI0BEKa U JKUBOTHBIX.

JdeMoHCcTpanuu

Tabmust u  cxembl:  «/cnoiib30BaHME  MHKPOOPTaHU3MOB B
MPOMBIIUJIEHHOM  NPOU3BOJACTBE», «Kinerounas wuHxeHepus», «['eHHas
VHXXCHEPUSD).

JlaGopaTopHuasi padora «3yueHne 00bEKTOB OMOTEXHOIOTUIY.

IpakTuueckas padora «IlomyueHue MOJIOYHOKUCIIBIX MPOTYKTOBY.

Jkckypeusi «buorexHonoruss — BakHEHIIas TPOU3BOAUTEIbHAS CHUJIA
COBPEMEHHOCTH (Ha OMOTEXHOJOTUUECKOE MPOU3BOACTBO)».

11 KVIACC

Tema 1. 3apoxkaenue U pa3BuTHE IBOJIOIHOHHBIX NPeEIACTABIECHUN B
Oonosioruu

OomonnonHas teopuss Y. JlapBuna. I[Ipeanoceuikn BO3HMKHOBEHUS
napBuHu3Ma. JKu3Hb 1 HayuHas gesteabHocTh Y. [lapBuHa.

JBwxynme cuibl HBodtonuu  BuAoB no Y. JlapBuHy (BBICOKas
MHTEHCUBHOCTh PAa3MHOXEHHUS OPraHU3MOB, HACJEIACTBEHHAs H3MEHUUBOCTb,
06opb0a 3a CyllecTBOBaHUE, ECTECTBEHHBIN M HCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunternueckoit Teopuu sBomonuu (CTD). Heittpanbuas
Teopusi dBotonuu. CoBpeMeHHas HSBOJIIOIMOHHAA Ouonorus. 3HauYeHUE
ABOJIIOIIMOHHOW TeOpuu B (OPMHUPOBAHUU €CTECTBEHHO-HAYUYHOU KapPTUHBI
MuUpa.

JdeMoHcTpanuu

[Toptpetsr: Apuctotens, K. JIunnen, XK. b. Jlamapk, 3. K. Cenr-Unep, K.
Krosbe, Y. lapsun, C. C. UetBepukos, 1. W. llImansraysen, Jx. Xonaenn, /.
K. benses.

Tabmunpsl u cxembl: «Cuctema xuBod mnpuponsl (o K. Jlunuero)y,
«JlectHuna xuBbIX cymiectB (o Jlamapky)», «Mexanusm GopMupoBaHUS
MpUCIOCOOJieHn y pacTeHuil u xuBOTHBIX (o Jlamapky)», «Kapra-cxema
mapmpyTta nyremecrsus Y. Jlapsuna», «Haxomku Y. dapBuna», «DopMmbl
O0opbObI 32  cymectBoBaHue», «llopoabl romy6Gei», «MHoroobpasue
KyJIbTYpHBIX (GopM KamycThl», «llopoasl goMamiHuUX >KUBOTHBIX», «(Cxema
oOpazoBanus HOBbIX BHAOB (mo Y. JlapBuny)», «Cxema COOTHOILIEHUS
JBIDKYIIUX CHII ABOIIOLHMNY, «OCHOBHBIEC TOJIOKEHUSI CUHTETUYECKONH TEOpUU
ABOJIIOLINI.

Tema 2. MUKPOIBOJIIOIUA U €€ Pe3yIbTAThI

[Monmynsimust kak »3yeMeHTapHas eauHuna HBodtonud. CoBpeMEHHbIE
METOJbl OIICHKM TE€HETHYECKOro pa3HOoOOpa3usi U CTPYKTYphl MOMYJISIIUH.



N3menenne reHoQoOHAA NOMYJANMM KaK dSJIEMEHTApPHOE 3BOJIOIMOHHOE
sIBJICHUE. 3aKOH TeHeThu4ecKkoro paBHoBecus Jx. Xapau, B. BaiinOepra.

DnemeHTapHbIe (AKTOPHI (ABMKYIIUE CHJIBI) ABOJIONKUA. MyTallMOHHBIN
nporiecc. KomOuHaTuBHass wu3MeHUUBOCTh. [JIpeilp TeHOB — chydaiiHbie
HEHAMPABJICHHbIE W3MEHEHUS YacTOT ajiened B mnomyisuusx. OPdekt
ocHoBaTensl. Idpgexm Oymouiiounoco copaviuika. CHUdMCEHUe 2eHemU4ecKo2o
paszHoobpasus: npuuunsl u cieocmeus. llposenenue s3¢pghexma opeiigha 2enos 6
oonvuwux u manvlx nonynayusx. Murpanuu. M3ondmus  momyJisIu:
reorpaduueckas (IpoCTpaHCTBEHHAs ), OMoorudyeckas (penpoayKTUBHAS).

EcrectBenHbiii 0oT00Op — HampaBisomuil ¢gaktop 3Bomonud. Dopmbl
€CTECTBEHHOTO OTOOpa: JBIXKYIIUNA, CTAOWIM3UPYIOIUNA, pPa3phIBAIOIINIA
(mu3pynTuBHbIi). [lonoBol 0T60p. BO3HUKHOBEHHE U 3BOJIOIUS COLUATBLHOTO
MOBEJICHUS] )KUBOTHBIX.

[Ipucnoco6ieHHOCTh OPraHU3MOB KakK pPe3yiabTaT MHUKPOIBOJIOIHUU.
Bo3nukHOBeHHe  mpucnocoOjieHnit 'y opraHu3moB.  ApoMopdo3bl U
AIM0aIalTalliH. [Ipumepsl npUCIIOCOOICHUM y OpPraHu3MOB:
Mopdosornyeckue, (QU3MOIOTHUUECKUE, OHOXMMHYECKHE, MOBEICHUYECKUE.
OTHOCUTENBLHOCTD MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepuum u cTpykrypa. BumooOpasoBaHue Kak pe3yiabTaT
MUKpO3BOJIOIMU. M3omsuus — kiodeBoi ¢aktop BuaooOpazoBanus. Ilytu u
CITOCOOBI BH1000pa30BaHMS: aJUIOMaTPUIECKOE (reorpaduyeckoe),
CUMMATpUYecKoe  (IKOJOTHMYECKOE), «MTHOBEHHOE»  (TTOJTUILIOUIU3AIINS,
rudpuauzanus). JJnuTenbHOCTh BOJIIOIMOHHBIX MPOIECCOB.

MexaHu3mbl GOpMUPOBaHUST OMOJIOTHYECKOT0 pa3HOOOpa3Hsl.

Ponp sBOMOIIMOHHON OuONIOTMM B pa3palOTKE HAyYHBIX METOJIOB
coxpaHeHusI 6ropazHooOpa3rs. MUKPOIBOTIONKUS M KOIBOIIOIMS Mapa3uTOB U
ux xo03seB. Mexanuszmbl (HOpPMUPOBAHUS YCTOMUMBOCTH K aHTHOMOTUKAM M
CIIoco0bI OOPHOBI ¢ HEH.

JdeMoHcTpanuu

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

Tabmuupl U cxeMbl: «MyTalmoHHasE W3MEHYUBOCTHY, «llomynainuronHas
CTpyKTypa Bula», «(Cxema TmposiBIeHHS 3akoHa Xapau—BaitnOepray,
«JIBUKyIllMEe CHJIBI JBONIOLUN», «DKOJOTHYECKAsT W3OJALUS TMOMyISIUn
ceBaHCcKoU (openmy, «['eorpaduueckas 30U TUCTBEHHUIIBI CUOUPCKON U
JUCTBEHHUIIBI JTaypcKoiy», «IlomynsiuoHHbIE BOJIHBI YMCICHHOCTH XUIHUKOB
u KepTB», «CxeMa NEMCTBHUS €CTECTBEHHOTO oTOopay, «Dopmbl O0OpHOBI 3a
cymectBoBanue», «WHmycTpuanbHbli MenaHu3m», «KUBble HCKOTAeMBbIEY,
«IToxkpoBuTENLCTBEHHAs OKpacka >KMBOTHBIX», «lIpemympexmaromias oxpacka
KUBOTHBIX»,  «Dusznonornueckue  agantanum»,  «lIpucnocob6ieHHOCTH
OpPraHU3MOB U €€ OTHOCHUTEIbHOCTH», «Kpurepuu Buma», « BUabl-IBOMHUKNY,
«Ctpyktypa BuAga B mOpupoae», «CnocoObl  BUA0OOpa30BaHUSY,
«I"eorpaduueckoe BHUJ1000pa30BaHue TpEX BUJIOB JTAHJIBILIEN»,
«IKOJIOTHUECKOE BU000pa30BaHUE BUIOB CUHUI», «[lomumionasl pacteHuiny,
«KamycTHo-peieuHbIid THOPUIY.

OO6opynoBaHue: repOapuM pacTeHUM, KOJJICKIIMM HACEKOMBIX, dYydena
NTUIl ¥ 3BEpel C MpPUMEpPaMH Pa3JIMYHBIX MPHUCIOCOOJICHUH, yydena NTUIl U
3Bepel pa3HbBIX BHJAOB, repOapuu pacTeHUN OJM3KUX BUIOB, 00pa30BaBIINXCS
Pa3IMYHBIMHU CIIOCOOAMMU.

JlaGopaTopHasi padora «BbIsiBIeHHE M3MEHUUBOCTH Yy OCOO€H OIHOTO
BUJIA».



JlabopaTtopuass pabora «lIpucnocoOneHuss OpraHu3MoOB U  UX
OTHOCHUTEJIbHAS 1[EJIECO00Pa3ZHOCThY.

JlabopaTopunass paGora «CpaBHEHHE BHJIOB IO MOP(OIOTHUECKOMY
KPUTEPUION.

Tema 3. Makpo3Bo/1lonus U €€ pe3yabTaThl

Metoasl u3yudeHUs MakpodBoitonuu. IllameoHToNOrMYecKUe METObl
u3yueHust sBosonuu. llepexomubie ¢Gopmbl U (QUIOTEHETUYECKHUE PSJIbI
OpPTaHNU3MOB.

buoreorpaduueckne meroanl uzydeHus: 3Bosonuu. CpaBHeHue ¢Giaopsl U
(ayHbl MaTepUKOB U OCTpOBOB. buoreorpaduueckue obnactu 3emin. Bumsi-
SHJIEMUKHU U PEIIUKTHI.

OMOpUONOTUYECKME W CPaBHUTEIBHO-MOP(OJIOTHUECKHE  METOJIbI
M3y4YECHUS HBOJIONUU. ['€HETMYECKHME MEXAaHW3Mbl 3BOJIIOLIMM OHTOIEHE3a U
MOSIBJICHUSI DBOJIIOIMOHHBIX HOBIIECTB. ['OMOJIOTMYHBIE W aHAJIOTUYHBIE
opranbl. PyauMeHTapHble Opranbl U aTaBU3Mbl. MOJIEKYJISIPHO-T€HETUYECKHUE,
OMOXMMHMYECKHE M  MATEMAaTHYEeCKUE  METOJbl  W3YUYEHHS  HBOJIIOLIMH.
I'omonoruunbie reHbl. COBpeMEHHBIE METOABI MOCTPOEHUS (PUIOTEHETUUECKUX
JEPEBHEB.

XpOMOCOMHBIE MYTAIlUU U IBOJIOLIHSI TEHOMOB.

OOmue 3aKOHOMEpHOCTH (IpaBWia) HdBoMOUUU. [lpunyun cmenwvl

GdyuKyui. HeoOpatumocTs ABOJIIOIHH. AnmanTuBHas paauarnusi.
HepaBHOMEpPHOCTH TEMIOB SBOJTIOIUH.
JdeMoHcTpanuu
[ToptpeTtsr: K. M. bap, A. O. KoBanesckuii, @. Mrosuiep, 3. ['ekkens.
Ta0muisl Hu CXEMBI: «PunoreHeTu4YEeCKUn pan JIOIIAJIN,

«ApxeonTepukcy, «3Bepo3yoObie simepb», «Crerouedansi», «PuHHOGUTHY,
«CeMeHHbIE ManopoTHUKWY, «buoreorpadguueckne 30HBI 3emuny», «/peid
KOHTHUHEHTOB», «Penukro», «HavanbHble cTaguu 3MOpHOHATIBLHOTO PAa3BUTHS
MMO3BOHOYHBIX JKUBOTHBIX», «['OMONOrHYHBIE W AHAJIOTUYHBIE OpraHbD»,
«PynumeHTe», «ATaBU3MBI»Y, «XPOMOCOMHBIE Ha0Opbl  4YEJIOBEKA W
muMIIaH3ey», «l JaBHbIe HANpaBICHUS 3BOJIOIUNY», «OOIIHe 3aKOHOMEPHOCTH
ABOJIIOLIUN.

O6opynoBaHue: KOJUJICKIUU, TepOapuu, MYJSDKH HCKOMAEMbIX OCTATKOB
OPraHUu3MOB, MYJISKM TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYIMMEHTAPHBIX OPraHOB
Y aTaBU3MOB, KOJUIEKIIMM HACEKOMBIX.

Tema 4. IIpoucxoxaeHue U pa3BuTHE KU3HHU Ha 3emuie

Hayunbie rumore3sl MPOUCXOXKJEHUS KM3HU Ha 3emie. AOUOreHe3 u
naHcnepMus.  JlOHaydHble  TPENCTABICHHUS O  3apOXKICHUU  KU3HU
(kpeanonusmM). ['mmnore3a MOCTOSHHOTO CaMO3apOXICHUS JKU3HU U €€
onpoBepxkeHre onbitamu  ®. Penu, JI. Cnammannanu, JI. Ilactepa.
[TpoucxoxaeHue >Ku3Hu U acCTPOOUOIIOTHS.

OcCHOBHBIE  JTambl  HEOpPraHWYeckoW  sBosrouuu.  [lnmanerapHas
(reosoruyeckas) JBOJIONUSA. XHUMHYECKas HBOJIONUA. AOWOTEHHBIM CHHTE3
OpraHn4eckux BemecTB u3 Heopranndeckux. Omnbir C. Mumnepa u I'. HOpu.
O6pazoBanue noauMepoB u3 MoHoMepoB. KoanepBatnas rumore3a A. U.
Omapuna, tumoTe3a mnepBuYHOro OynpoHa JIk. XomnmaeiHa, TeHETHYECKas
runote3a ['. Meémnepa. Pubosumel (T. Yek) u rumoresa «mupa PHK» V.
['unbepra. @opmupoBanre MeMOpaH U BOSHUKHOBEHUE MPOTOKIIECTKHU.

Uctopus 3emnmn u meroawl €€ wu3ydeHusa. Vckormaemble OpraHHMYECKHE
octaTku. ['eoxpononoruss u e€ wmetoabl. OTHOCUTENbHas W aOCOMIOTHAS
reoxpoHosorus. ['eoxpoHonornyeckast mkana: 30Hbl, 3pbl, IEPUOJIBI, FTOXH.



Havanpnbie sTanbel opranndeckor 3Boirouuu. [losBieHue u 3BOIIOLHUS
MEPBBIX KIETOK. DBONIONHUS MeTabon3Ma. BO3HUKHOBEHNE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OHMOIIEHKM Kak aHaJor TNEepBbIX Ha 3emiie
cooOurectB. CTpoMaTonuThl. [IpoKaproThl U 3yKapUOTHI.

IIpoucxoxaeHue yKapHUOT (cumOuorenes). DBOTIOIIMOHHOE
MPOUCXOXKIAECHUE BUPYCOB. [IpOMCXOXKIEHHE MHOTOKJIETOYHBIX OpPraHU3MOB.
Bo3HHKHOBEHHE OCHOBHBIX TPYIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE ATambl SBOJIONMNH BBICIIUX pacTeHUH. OCHOBHBIE apoMOP(O3bI
pactenuil. Beixox pacrtenuii Ha cymy. llosBieHue CHOPOBBIX PAacCTEHUM U
3aBoeBaHne nmu cymu. CeMeHHble pacTeHus. [IpoucxoxknaeHue HBETKOBBIX
pAaCTECHUN.

OcHOBHBIE ATambl BOJIOIUHU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bI
®KUBOTHBIX. BeHnnckas gayna. KemOpuiickuii B3pbIB — MOSBICHUE COBPEMEHHBIX
tunoB. IlepBele XOpaoBble KHUBOTHbIE. JKW3Hb B BOoJe. ODBOIIOLUSA
Mo3BOHOYHBIX. [Ipoucxoxaenue ampuobuit u pentunuid. I[Ipoucxoxaenue
MJEKOMUTaromuMx u nrtuill. [lpunHnun kiodyeBoro apomopdosa. OcBoeHue
0€eCr03BOHOYHBIMU U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3zBuTne xwn3HuM Ha 3emMie MO 3paM M IMEPHOJAM: apXeu, MPOTEpO30i,
naneo3oM, Me3030#, kaiHo30i. OOImas XxapakTepucThKa KiumaTa U
re0JIOTMYECKUX MporeccoB. [losBraeHre U pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrineoOpazoBaHue: €ro yCcaoBUs U BIUSIHUE HA Ta30BbIN COCTaB aTMOC(EpHI.

MaccoBble BEIMUPAaHUSI — 3KOJOTHUYECKUE KPU3HUCHI Mpouuioro. [IpuunHel
U CJHEACTBUS MAaCCOBBIX BbIMUpaHUU. COBPEMEHHBIN 3KOJIOTHMYECKHI KPHU3HC,
ero ocodennoctu. [Ipobnema coxpanenus 6nopasHooOpas3us Ha 3emiie.

CoBpeMeHHasl cucTeMa OpraHndeckoro Mmupa. [IpuHiunel knaccupukauu
oprann3mMoB. OCHOBHBIE CHCTEMATHYECKHUE TPYIINbI OPraHU3MOB.

JdeMoHcTpanuu

[Toptpeter: @. Penu, JI. Cniayutanuanu, JI. ITactep, . 1. MeuHnukos, A.
N. Omnapun, Ix. Xonaeun, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmunbl 1 cxemsl: «Cxema onbita @. Peqn», «Cxema omwita JI. ITactepa
[0 H3YYEHUIO CaMO3apOoXIeHHs ku3Hm», «Cxema ombita C. Mwumnepa, I
IOpwu», «3Tanbsl HEOPraHUYECKON 3BONIOLUNY, «I €OXPOHOIIOrNYECKas IIKaIay,
«HavanbHbpie 9Tambl OpraHuueckoil 3Bomonuu», «Cxema 00pa3oBaHUS
AYKapuOT MyTEéM cuMOuoreHesa», «CucreMa >XUBOU mpupoabl», «CTpoeHue
BUpyca», «Apomopdo3bl pactenuity, «Punuodurs», «OIHOKIETOYHBIC
Bogopociny, «MHOrokiIeTounble Bogopociny, «Mxwmw», «llamopoTHUKNY,
«l'onmocemMenHble pacteHus», «Opranbl NIBETKOBBIX pacTeHui», «Cxema
pPa3BUTUA KUBOTHOTO MHUpay, «ApoMopdo3bl KUBOTHBIX», «lIpocrelimiuey,
«Kumeunononoctasie», «llmockue depBu», «Unenucronorue», «PwIOb,
«3eMHOBOJHBIEY, «lIpecmbikaromuecs», «lItunppy, «MieKOOUTAOMIKUEY,
«Pa3BuTHE KU3HU B apXeUCKOU 3pe», «Pa3BuThe KHU3HU B MPOTEPO30MCKOU
ape», «Pa3BuThe KU3HM B MAJICO30MCKOM 3pey», «Pa3Butue KU3HU B
ME€3030MCKON 3pe», «Pa3BuTHe XKU3HU B KAMHO30MCKOU 3pe», «CoBpeMeHHas
CHUCTEMA OPTAHUYECKOTO MUPAY.

OO6opynoBaHue: repbapuy pPacTEHUM Pa3IMYHBIX OTAEJIOB, KOJIICKIIUU
HACEKOMBIX, BJIQXKHBIE MpenapaTbl JKUBOTHBIX, PAKOBUHBI MOJUIIOCKOB,
KOJUICKIIUH WIJIOKOXKUX, CKEJEThl MO3BOHOYHBIX >KMBOTHBIX, Uydesa NTHUI U
3BEpEH, KOJUIEKIIMM OKAMEHEJOCTEH, TMOJE3HbIX HCKOMAEMbIX, MYJIKHU
OPraHUYECKUX OCTATKOB OPraHU3MOB.



BupryaabHas ga0oparopHass pabdora «MoaenupoBaHHE  OIBITOB
Munnepa—tOpu 1o wu3ydeHUI0O aOMOTEHHOrO0 CHHTE3a OpPraHMYeCKUX
COCIMHEHUH B MEPBUYHONU aTMOChepe».

JlaGoparopHasi padora «/3yueHne u ONmMCaHHE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTuueckas padora «/3yueHue ocoOEHHOCTEW CTPOEHHS PACTECHUI
Pa3HBIX OTIEIIOBY.

IIpakTuueckass  padora  «l3yueHue  o0coOEHHOCTEH  CTPOCHHS
MMO3BOHOYHBIX )KUBOTHBIX).

Tema 5. IIpoucxokaeHue YeJI0BEKAa — aHTPOIIOIeHe3

Paznens! u 3agaun aHTpononoruv. MeToapl aHTPOIIOJIOTHH.

CraHoOBIICEHHE MPEICTABICHHUIN O MPOUCXOXKICHUH YEJI0BEKa. Penurno3usie
BO33peHUsA. COBPEMEHHBIE HAYYHBIE TEOPUHU.

CxoncTBO 4enoBeka C  KUBOTHBIMH. (CHCTEMAaTHYECKOE IOJIOKEHHE
yenoBeka. CBUIIETENBCTBA CXOJICTBA YEJIOBEKA C KUBOTHBIMU: CPABHUTEIBHO-
MOpPGOIOTHYECKHE, AMOPHUOJIOTHYECKHUE, ($bU3M0I0r0-0MOXUMUYECKHE,
nopeAacHYeckue. OTIMYMSA 4YEIOBEKa OT KUBOTHBIX. IIpsMoxoxaeHue wu
KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta U BTOPOM
CUTHAJIbHOUW CUCTEMBI.

JIBwxynme  cunbl  ((pakTophl) — aHTPOIOreHe3a:  OMOJIOrMYecKue,
cornanbHbie. COOTHOLIEHHWE OMOJIOTUYECKUX U COLMAIbHBIX (HaKTOPOB B

aHTPOTIOTEHE3E.
OCHOBHBIE CTAIUM aHTPONOreHe3a. PaHHUe 4enoBeKOOOpa3HbIe 00E3bSHBI
(TpOKOHCYJIBI) W paHHWE TOHTHALI — OOIMME MPEAKH YeIOBEKOOOPa3HBIX

00€3bsH U JIOACH. ABCTPAJIONUTEKH — JABYHOTHME Npeaku oaeil. Yenosek
YMENBIN, MEPBbIE M3TOTOBICHUA OPYAUM Tpyda. UenoBeK NPAMOXOAALIAN U
MepBbIA BBIXOJ JroJiel 3a mpenensl Adpuxu. YenoBek reinenbOeprckuii —
001K MpeloK HeaHJePTaIbCKOr0 YEJIOBEKa U YelIOBeKa pa3yMHOro. YemoBek
HEAHAEPTAIbCKUN KaK BHUJ JIFOAEH XOJIOJHOrO KiauMara. YenoBeK pa3yMHBIH
COBPEMEHHOI'0 THIIA, JEHUCOBCKHMM YEJIIOBEK, OCBOCHHME KOHTHUHEHTOB 3a
npeaenamu Adpuku. [laneoreneTrka u naaeoreHOMHUKA.

DBOJIIOIMUS COBPEMEHHOTO uenioBeka. EcTecTBeHHBIN 0TOOP B MOMYJISIITUSAX
yesnoBeka. MyTallMOHHBIN Tiporiecc U nonumopdusm. IlomynsuroHHbIE BOJHBI,
npeiid reHoB, Murpanusa 1 «3PpQPeKT oCHOBATENs» B MOMYJISIIUSIX COBPEMEHHOTO
YeJI0BeKa.

Yenoseueckue pachl. [lonatue o pace. boibiime pacel: €BponeougHas
(eBpasmiickasi), aBCTpallo-HErpouaHas (PKBaTOpUANIbHAS), MOHTOJIOWTHAS
(a3uarcko-amepukanckas). Bpemsi u myTu pacceieHus 4yejaoBeKa MO IUIaHETe.
EnuncTBO yenmoBedyeckux pac. HayuHasgs HECOCTOSATENIBHOCTh pacu3Ma.
[Ipucnoco6IeHHOCTh 4YeNIOBeKa K pa3HbIM YCIOBUSIM OKPY>Karolleld CpeJibl.
Bmusaue reorpaduueckoit cpenbl u aperida TeHOB Ha MOP(QOJIOTHIO U
(bU3MOJIOTHIO YETOBEKA.

MexaucuuiinHapHbple  MeToAbl B (uU3MYecKodM  (OMOIOTHYECKO)
AHTPOIOJIOTHHM.  DBOJIOIMOHHAS ~ AHTPOIOJOTUS M [MAJICOAHTPOMNOJIOTHUS
YEeJIOBEYECKUX MONYyIALUN. bruoconuanbHbie HCCIEI0BaHUS IPUPOIbI UEIOBEKA.
HccnenoBanne K03BOMIONUNA OMOJOTHYECKOTO U COLIMAIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

[Toptpersr: Y. Hapsun, JI. JIuku, 4. A. Porunckuii, M. M. I'epacumos.

Tabmunbel u cxembl: «Metoasl aHTpornosniorun», «l'omoBHOW MO3T
yenoBeka», «YenoBexkooOpasHbie 00€3bsiHbDY, «CKeleT 4YellOBeKa M CKeJleT
myMnaHse», «PyInMeHTsl U aTaBU3MbDy, «JIBHKYILIHE CHIIBI aHTPOIIOIEHE3a»,



«IBOJIIOLIMOHHOE JAPEBO YEIOBEKa», «ABCTPAIONHUTEK», «UENOBEK YyMEIBIN,
«HenoBek mnpaAmoxomsmun», «JleHncoBckn 4YenmoBek» «HeaHaepTaibuby,
«KpomanboHUB, «IIpenku yenoBekay, «ITamnbl IBOITIOIUN YETIOBEKa», «Pacel
YEJIOBEKaY.

OO6opynoBaHue: MYJSDKH OKaMEHEJIOCTeH, IPEeaMETOB MaTepHalbHOM
KyJIbTypbl TPEIKOB 4YeJoBeKa, penpoaykuuu (dortorpaduu) KapTUH C
MUQOJIIOTUYECKUMH U OMOJICMCKUMH CIOK€TaMH TPOUCXOXKIACHUS YeJOBEKa,
¢doTorpadum HaxXOAOK HMCKOMAEMBIX OCTAaTKOB YEJIOBEKa, CKEJIET YeIoBeKa,
MOJIENIb 4Yeperna 4YeJOBEKa M 4Yepena IIMMIIaH3€, MOJECNb KUCTH YEJIOBEKA M
KUCTHU IIAMIIAH3€, MOJIEIIA TOPCa MPEIKOB YETOBEKA.

JlabGopaTtopuass padora «/3ydeHue 0coOOEHHOCTEH CTpPOEHUSI CKeJeTa
YEJIOBEKA, CBSI3aHHBIX C MPSAMOXOXKICHUEM.

IIpakTnyeckass pabdora «lV3ydyeHHE HSKOJOTMYECKHX  aJlanTaiui
YEJIOBEKaY.

Tema 6. Jxosioruss — HayKa 0 B3aHMOOTHOUICHUSAX OPraHU3MOB H
HAJ0PraHU3MEeHHBbIX CHCTEM C OKPY:KawIlei cpeaoi

3apoxkaeHue U pa3BUTHE dSKojoruu B Tpyaax A. I'ymOonbara, K. O.
Pynse, H. A. CeBepuoBa, J. I'ekkens, A. Tencnau, B. H. Cykauéna. Paznensl u
3a7a4u SKOJOruu. CBA3b 3KOJIOTUH C IPYTUMH HAyKAMMU.

Mertonst 3konoruu. IloneBsie HAOMIOAEHNS. DKCIIEPUMEHTHI B SKOJIOTHH:
NpUPOJIHBIE W JabopaTopHbie. MojenupoBaHUE B SKOJOTMU. MOHUTOPUHT
OKPYKaIOIeH Cpe/ibl: JOKAIbHBIN, pETHOHANBHBIN 1 T100aIbHBII.

3HaYCHHE DSKOJOTHMYECKMX 3HAHWM [JIs YEJIOBEKa. OJKOJIOTUYECKOE
MHPOBO33PEHUE KaK OCHOBA CBS3EH UEJIOBEUECTBA ¢ Mpupoaor. DopMupoBaHue
3KOJIOTUYECKOM KYJBTYPBI U SKOJIOTUYECKON TPAMOTHOCTH HACEJIEHUS.

JdeMoHcTpanuu

IToptpetsr: A. I'ymb6onbar, K. ®@. Pynse, H. A. CeBeprios, 3. I'ekkensb, A.
Tencnu, B. H. Cykaués.

Tabmuue! U cxeMbl: «Pa3nensl sxomorum», «MeToapl dKoJioruny, «Cxema
MOHHUTOPHHTA OKPY>KAIOIIEH CPEIBD.

JlaGoparopHass  padora  «/3yueHne  METOJOB  3KOJIOTHYECKHX
HCCIIEAOBAHUIY.

Tema 7. Opranusmsl u cpea o0MTaHUS

Okonoruyecknue  (GakToppl M 3aKOHOMEPHOCTH  HMX  JICUCTBUSL.
Knaccudukanusa skonoruueckux (axtopoB: aOUOTHUYECKHE, OUOTUYECKHE,
aHTpornoreHHusie. O0IIMe 3aKOHOMEPHOCTH IEUCTBUS SKOJIOTMYECKUX (DAKTOPOB.
[IpaBuno wmunumyma (K. Inpenrens, . JIubux). TonepaHTHOCTS.
OBpUOHOHTHBIC U CTEHOOMOHTHBIE OPraHU3MBI.

Aounotudeckue (aktopbl. CBeT kKak 3Kojormdeckuii daktop. JlelicTBue
Pa3HBIX YYAaCTKOB COJIHEUHOT'O CIIEKTPa HA OPraHU3Mbl. DKOJIOTUYECKUE TPYIIIBI
pacTeHUN M JKMBOTHBIX IO OTHOIIEHWIO K cBeTy. CHrHaJbHasg poOJib CBETA.
DoTONEepPUOAU3M.

Temmneparypa kak skosnorudeckuil ¢akrtop. JleiicTBue temmepaTypbl Ha
opranu3msl. [IOUKHAIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTECPMHBIC
Y CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxnocts kak skonorumyeckuii gakrop. [IpucnocobneHust pacteHuit K
nojjiep>kanuio BogHoro Oananca. Knaccudukanus pacTeHU 0 OTHOIICHUIO K
Bojie. [IpucnocoOnenust >kMBOTHBIX K U3MEHEHUIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHusl OPraHU3MOB: BOJHAs, HA36MHO-BO3/IyIIIHAs, TOUBEHHAs,
rNyOMHHAsl TMOJIOYBEHHAsl, BHYTpUOpPraHu3MeHHasA. DU3UKO-XUMUYECKUE



OCOOCHHOCTU cpell oOuTaHusi opraHu3MoB. [IpucnocoOieHus OpraHu3MoB K
KU3HU B Pa3HbIX CpeJlax.

buonoruueckue putmbl. BHenmHue u BHyTpeHHHE putMmbl. CyTOUHBIE U
roJinuHbie puT™Mbl. [IprcocoOIeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSAM
YCIIOBUM KU3HU.

XKusznennoie Gopmbl opraHu3moB. lloHsiTue 0 XKU3HEHHOU Qopme.
XKusnennole QopMbl paCTeHHil: JE€peBbsl, KYCTApPHUKH, KYCTApPHHUUKH,
MHOTOJICTHHE TPaBbl, OJHOJIETHUE TpaBbl. JKu3HeHHBbIE (HOPMBI KUBOTHBIX:
TUAPOOUOHTHI, T€OOUOHTHI, a3pOOHOHTHL. OCOOEHHOCTH CTpOEHUs U olpasa
KU3ZHU.

buotnueckue  daktopel. Buasl  OMOTHYECKHMX  B3aMMOJICUCTBUM:
KOHKYpPEHIIUSI, XHUIIHUYECTBO, CcuUMOMO3 U ero ¢opmel. [lapasutusm,
KOOoIepalys, MyTyajau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HAXJIEOHUYECTBO).
Hetpoduueckue B3aumopeiictBus (Tonmumyeckue, popuueckue, Gadbpuueckue).
3HayeHue OMOTHMYECKUX B3aUMOJICUCTBUM JJIsl CYIIECTBOBAHMS OPTraHU3MOB B
cpene ooutanus. [[pUHIIMT KOHKYPEHTHOT'O UCKIIOUCHUS.

JdeMoHcTpanuu

Tabmuipl 1 cxeMbl: «Dkonorudeckue (HakTopb», «CBETOBOM CHEKTPY,
«IKOJIOTUUECKUE  TPYMIbl  KUBOTHBIX IO  OTHOUIEHHUIO K  CBETY,
«TemnokpoBHbIE KUBOTHBIE, «XO0JIOTHOKPOBHBIE KUBOTHBIEY,
«Duznonoruueckue aganTaluu >KUBOTHBIX», «Cpeabl OOUTaHUSI OPTaHU3MOBY,
«buonornueckue putMb», <«OKuzHeHHbIE (OpPMBI pacTeHuit», «Ku3HeHHbIE
(OpMBI KUBOTHBIX», «IKOCHUCTEMA IIUPOKOIUCTBEHHOTO Jieca», « DKOCUCTEMA
XBOMHOTO Jieca», «llenmm mwmrtanmsa», «XumuudyectBo», «llapazutuzmy,
«Konkypenuus», «Cumomos», « Kommencanuzm.

OO6opynoBaHue: repObapuu pacTeHUN W KUBOTHBIX, MPHUCIIOCOOIECHHBIX K
BIIMSHUIO PA3JIMYHBIX SKOJIOTHYECKUX (HAKTOPOB, repdapuu CBETOIIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PACTCHUI, CBETOJIIOOMBLIC, TCHEIIOOUBHIE U
TEHEBBIHOCIMBBIE  KOMHATHBIE  pacTEHUs, TrepOdapuu U KOJUJICKIIUHU
TEIUTIOIOOUBBIX, 3MMOCTOUKUX, MOPO30YCTOMYUBBIX PACTECHUH, yydesa MTHUI] U
3Bepel, repbapuu pacTeHUM, OTHOCSIIMXCS K rurpodguraM, kKcepoduram,
Me30(puTaM, KOMHATHBIE PACTECHUSI JAHHBIX TPYMI, KOJJIEKIMH MKUBOTHBIX,
oOUTAIONIUX B Pa3HbIX cpeqax, repObapuu U KOJUJIEKIIUU PACTEHHUI U )KUBOTHBIX,
o0JaJarouX YepTaMu MPUCIIOCOOICHHOCTH K CE30HHBIM U3MEHEHUSIM YCIIOBUI
KU3HU, TepOapuu U KOJUICKIIUU PACTEHUM U )KUBOTHBIX PA3TUYHBIX KU3HEHHBIX
dbopM, KOJUIEKIHMHM >KHUBOTHBIX, YYAaCTBYIOIIMX B PAa3JIUYHBIX OHUOTHYECKHUX
B3aUMOJIEUCTBUSAX.

JlaGopaTopHasi padora «BrpIBICHHE NPUCTOCOOJICHUH OPraHU3MOB K
BIIUSIHUIO CBETA.

JlabopaTopHass pa6ora «BblisiBIeHUE MPUCIIOCOOJIICHU OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhI.

JlaGopaTopHasi pa6ora «AHAaTOMHYECKHE OCOOEHHOCTH PACTCHUN U3
Pa3HBIX MECT OOUTAHUY.

Tema 8. Jkoy10rvsi BU0B U NMOMYJISIIHIA

DOKOJIOTHYECKHE  XapaKTepUCTHKU  mnomyysinuu.  [lomynsiiust  kak
ouosornueckas cucteMa. Pojib HEOTHOPOIHOCTHU Ccpelibl, (PU3NYECKUX OapbepoB
U 0cOoOEHHOCTEH OuOJIOTMM BHAOB B (OPMUPOBAHUM MPOCTPAHCTBEHHOM
CTPYKTYpbl momyisiiuii. OCHOBHBIE MMOKa3aTelyd MOMYJSIUU: YHCICHHOCTD,
IJIOTHOCTh, BO3pAcTHAas U IMOJOBasi CTPYKTypa, POKIAAEMOCTh, IPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIHSL.



Dkoyioruyeckas ~ CTpykTypa  nomyjsanuu.  OLeHKa  YUCIEHHOCTHU
nonyJysiiuu. JluHaMuka nonyJsaiuu U e€ peryisuus. buotudyeckuil moteHmuan
nonyysiiuu.  MojenupoBaHue OUHaMuKH — nonyisiiuu.  KpuBbele  pocta
YUCJIEHHOCTH mnomyisiuuu. KpuBbie BbDKUBaHUA. Perynsiiusi 4YHCICHHOCTH
MONYJISIIUA: POJib (PAKTOPOB, 3ABUCAIIUX W HE 3aBUCSIIMX OT IJIOTHOCTH.
DKOJIOTHYECKHE cTpaTeruu BUAOB (r- u K-cTparterun).

[Tonsatue 06 3xonoruyeckor Hume Buga. MectooOuranre. MHoromepHas
MoJzenb 3konorndyeckod Humu Jx.M. XatunHcona. Pa3mepsl 3KOI0TMYECKOM
Huiu. [loTeHunanbHas 1 peaqu3oBaHHAS HUIIIN.

Bun kak cucrema momynsiuuii. Apeanbl BUAOB. BUabl U UX KU3HCHHbBIE
CTpaTeruu. JKOJOTUUECKUE YKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJEHUS M MHUTpAlUi >KUBOTHBIX. bHoIornueckue
MHBa3UU YyKEPOJIHBIX BUIOB.

JdeMoHCcTpanuu

[Toprper: Jdx. 1. XaTtuuHCOH.

Tabmuipl U cXeMmbl: «IKOJOTMYECKUE XaPAKTEPUCTUKHU TMOMYISIUNY,
«IIpocTpancTBeHHass CTpyKTypa nomyiaanun», «Bo3pacTHple MOUpaMuUbl
nonyysiiuu», «CKOpOCTh 3aceleHus TMOBEPXHOCTH 3€MIIM  Pa3IuYHBIMU
opranuzMamMmn», «Mogenb sxonorndeckor Humu Jx. M. XaTynHcoHay.

O6opynoBanue: repbapuul pacTeHUH, KOJUIEKIIUN KUBOTHBIX.

JlabopaTtopuas pabora «lIpucnocoOneHusi cemMsiH pacTeHUU K
PaCCEICHUION.

Tema 9. IkoJ10rust coo01IECTB. IKOJIOTMYECKHUE CHCTEMBI.

CoobmiecTBa opraHu3moB. buoneHo3 u ero crpykrypa. CBsizu MExXIy
OopraHv3MaMu B OMOLIEHO3E.

OxocucreMa Kak oTkpbiTas cucteMa (A. JIx. Tencnu). OyHKIMOHATBHBIE
0JIOKM OpPraHU3MOB B JKOCHUCTEME: MPOIYIEHTHI, KOHCYMEHTHI, PEIyICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u ceTu. AOuoTHdeckue OJIOKU
skocucteMm. [louBbl U miabl B 3kocucteMax. KpyroBopor BelecTB M MOTOK
SHEPIUHU B IKOCHCTEME.

OCHOBHBIE  TIOKa3aTelIM JKOCHCTEMBI. buomacca U  mpoaykuws.
DKOJIOTHYECKHUE MUPAMUIbI YUCE, OMOMACCHI U SHEPTUH.

Jlunamuka skocucmem. Kamacmpoghuueckue nepecmpouxu. @aykmyayuu.
HamnpaBiienHbie 3akoHOMEpHBIE CMEHBI cO00111eCTB — cykieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM W HMX MPUYUHBI. AHTPOIOrEHHBIE BO3JEHUCTBHUS Ha
cykueccun. KnmnmakcHoe cooOmiectBo. buopazHooOpasue u  moiHOTa
KPYyroBOpPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

IIpuponHbIe SKOCUCTEMBL. JKOCUCmeMbl 03€p U pex. IKocucmemvl Mopeu
U OKeanos. IKocucmemvl MYHOP, 1€CO8, CMenel, NYyCMmvlHb.

AHTPONIOTEHHBIE 3KOCUCTEMBI. Arpo3kocucteMa. ArpoueHos3. Pasnuuus
MEXKIy aHTPOIOTE€HHBIMU U IPUPOHBIMU SKOCUCTEMaMHU.

Ypb6oskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opojckas
¢bnopa u ¢ayna. CunanTponuzanus ropoickod Qaynsl. buonorudeckoe u
X035UCTBEHHOE 3HAUCHHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTHU dbopmupoBaHus OCHOBHBIX B3aUMOJICCTBUI
OpPraHU3MOB B DJKOCHCTEeMaX. Poab rackadwozo 3¢gekma u 6U08-
a0ugpukamopos (kiouesvlx 61008) 8 GyHKyuoHuUposaruu sxkocucmem. Ilepenoc
SHEPIMM U BEIIECTB MEXKJIY CMEXKHBIMU SKOCHUCTEMaMH. Y CTOWYHUBOCTD
OpraHW3MOB, TMONYJSIIUA U OSKOCUCTEM B YCIOBHUSIX €CTECTBEHHBIX U
AHTPOIIOTEHHBIX BO3/ICMCTBUM.



Mexanusmvl  6030euicmeus  3aepA3HEHUll  pA3HLIX ~ MUNO8  HA
CYOOP2AHUBMEHHOM, — OP2AHUSMEHHOM, NONVIAYUOHHOM U  IKOCUCMEMHOM
VPOBHAX,  OCHOBbl  IKOJNO2UYECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20
8030eticmausi. MeToI0I0TUsI MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIOTE€HHBIX
AKOCHUCTEM.

JdeMoHcTpanuu

[Toptpert: A. Ix. Tencnu.

Tabmust  u cxeMbl:  «CTpykTypa  OuolieHO3a», «IKOocHCTeMa
MIUPOKOJMCTBEHHOTO jecay, «IKocucTema XBOMHOI'O jecay,
«DyHKIIMOHATBHBIE TPYNIbl OPraHU3MOB B 3KocucteMe», «Kpyrosopor
BellleCTB B JKocucreme», «llemm mnuTtanus (macTOWIIHAs, JETPUTHAA)Y,
«IJKoJIoTHYECKas MUpaMHaa Yucel», « IKOJorhuueckas nupaMmuyia OuoMacchl»,
«JKoJlorruecKas nupamuga sHeprum», «Oo0pazoBanue Oosotay, «llepBuunas
cykueccusi», «BoccTaHoBieHue jeca mocie moxapa», «IKOcHCTeMa 03epay,
«Arponeno3», «KpyroBopor BemIeCTB U MOTOK HSHEPIHMU B arpoleHO3e,
«IIpumepsl ypOOIKOCUCTEM.

OO6opynoBaHue: repOapuM pacTeHUM, KOJJICKIIMM HACEKOMBIX, dYydena
NITULl U 3Bepel, repoapuul KyJIbTypHBIX U JUKOPACTYIIUX PACTCHUH, aKBapUyM
KaK MOJIETb YKOCUCTEMBI.

IpakTuueckas padora «/3yuenue u onucanue ypo03KOCUCTEMBI.

JlabGopaTopnass padora «/3ydyenue pazHooOpa3us MENKUX MOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

JKcKypeusi «IKCKypcHsi B TUIOWYHBIM OuoreorieHo3 (B ayOpasy,
Oepe3HsK, eIbHUK, Ha CYXO0JI0JIbHBIN WM MOMMEHHBIH JIYT, 03€p0, OOJIOTO)».

IKCKypcusi «IDKCKYpCHsl B arpo’KOCUCTEMY (Ha TMOJE WIM B TEIUIMYHOE
XO03SUCTBO)».

Tema 10. Buocdepa — rinodanbHas IKocUCTEMA

buocdepa — oOmemranerapuas o0oiouka 3eMid, T€ CYLIECTBYET HIIH
CyllleCTBOBaja >XU3Hb. Pa3BuTHe mpeacTaBieHui o Ouocdepe B Tpyaax O.
3iocca. Yuenue B. M. Bepuanckoro o 6mocdepe. Obmactu Ouochepbl u e
cocTtas. JKuBoe BeniecTBO Orocdepsl U ero PyHKIIHUH.

3aKOHOMEpPHOCTH cylllecTBoBaHUsA Ouocdeprsl. OcobeHHOCTH OHocdepsl
Kak TJI00albHOM SKOCHCTEMBI. JlMHaMHUuYeckoe paBHOBecHe B Ouocdepe.
KpyroBopoTsl BemiecTB u OHUOr€OXUMHYECKHE LMKIBI (yriiepoaa, a3oTa).
PutmMu4uHOCTH siBIeHUH B Onocdepe.

3onanpHOCTh OMoOchepbl. Ilonstue o 6mome. OCHOBHBIE OMOMBI CYIIIH:
TYHJpa, XBOWHBIC JI€Ca, CMEIIAHHbIE W IIUPOKOJHUCTBEHHBIE Jieca, CTElH,
CaBaHHbI, MyCThIHU, TPOIUUYECKHUE Jieca, BLICOKOTOPhA. Kiinmart, pacTutenbHbIil
Y KUBOTHBIA MUP OMOMOB CYIIIH.

Crpykrypa ¥ (QYHKIHMS JKHBBIX CHCTEM, OILIEHKA HUX PECypCcHOro
MoTeHIUaNa u 6uochepHbIX PYyHKIIHM.

JdeMoHcTpanuu

IToptpetsr: B. 1. Bepnaackuii, J. 3rocc.

Tabmuipt u cxemsl: «l'eochepst 3emnny», «KpyroBopoT azota B pupoie»,
«Kpyrosopot yriepoga B mpupojse», «KpyroBopor kuciaopoaa B HPHUPOIE»,
«KpyroBopot Boabl B ipupo/ie», «OcHOBHbIE OMOMBI cyliny, «Kinmatnueckue
nosica 3emMImy, «Tyngpa», «Tatiray, «CMelaHHbIN JIECH,
«I1InpOKOJIMCTBEHHBII JIECH, «Ctenby, «CaBaHHay, «IlycThIHY,
«Tponmueckuit necy.

OO6opynoBaHnue: repOapuyd pacTEHHM pa3HbIX OHWOMOB, KOJUICKIIUH
KUBOTHBIX.



Tema 11. YUesnnoBek u OKpy:ka0mias cpeaa

DKOJIOTUYECKHE KPU3HChl M HMX MNPUYUHBL. Bo3jaeiicTBUe uenoBeka Ha
ouocdepy. 3arpssHeHue BO3AyIIHON cpenpl. OXpaHa Bo3ayxXa. 3arpsa3HEHUE
BOJHOW cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymenue nouBbsl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHue Kinmara.

AHTpPONIOTEHHOE BO3JCHUCTBUE HA PACTUTENIbHBIA W KUBOTHBIM MHUP.
OxpaHa pacTUTEIBLHOTO U KXWBOTHOTO MHpa. OCHOBHBIE MPHUHIUIIBI OXPAaHBI
npuponbl. Kpacuesie kHuru. Oco00 OXpaHsieMble MPUPOJHBIE TEPPUTOPUU
(OOIIT). borannyeckue caabl ¥ 300J0THIECKUE TTAPKH.

OCHOBHBIE MPUHITUIIBI YCTOMYUBOTO PAa3BUTHUS YEJIOBEYECTBA U MPUPOIBI.
PanonanbHO€  MPUPOAOINOIB30BAHUE U COXpPaHEHHE  OHOJOTUYECKOTO
pazHooOpazust 3emmu. OOIMEe 3aKOHOMEPHOCTH TJIOOATBHBIX SKOJIOTHYECKUX
Kpu3ucoB. (OCOOCHHOCTH COBPEMEHHOIO KpHU3MCa U €ro BepOsITHbIC
MOCJIE/ICTBUS.

Pa3zBuTre METOAOB MOHHMTOPHMHTA PAa3BUTHS OMACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemuble UCCIe008aHUSL nepexoda K pecypcocbepezaroujeii u
KOHKYPEeHmMOCNHOCOOHOU  dHepeemuke.  buonocuueckoe  paznoobpaszue u
ouopecypcwl. Hayuonanvhvie ungopmayuonusvie cucmemovl, obecnedusaroujue
Jocmyn K uH@opmayuu nO COCMOAHUIO OMOENIbHLIX U008 U IKOCUCHIEM.
Ocnosbl  3KOpeabunumayuu  IKOCucmem U cnocobos  OOpvOLL ¢
ouonoepedxicoeHusmu. Pexoncmpykyus MOPCKUX U Ha3eMHbIX IKOCUCHIEM.

JdeMoHcTpanuu

Tabmunbl W cXeMbl: «3arpsisHeHHe atMmocdepb», «3arps3HeHHe
ruapocheps», «3arpsisHenne MouBb», «llapHukoBbel 3hdexT», «Ocobo
OXpaHseMbI€ MPHUPOJIHBIC TEPPUTOPUNY, «MOJIeTN yIIPaBISIEMOT0 MUPaY.
O6opynoBanue: dororpadhuu OXpaHIEeMbIX PAacTCHUU M KUBOTHBIX KpacHoi
kHuru Poccuiickoit denepanuu, KpacHoil KHUTH peruoHa.



IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COQO ycranaBnuBaeT TpeOOBaHMUS K pe3yJbTaTaM OCBOCHUS
00yYaroIIUMHUCA TIPOTPaMM CpEeaHEro oOIero o0pa3oBaHUs: JIMYHOCTHBIE,
MEeTalpeaIMETHBIC U TTPEIMETHBIE.

B cTpykType JHWYHOCTHBIX pe3yJbTaTOB OCBOCHUS IPOTPAMMBI IO
OMOJIOTUM BBIACICHBI CICAYIOIINE COCTABIISIONINE: OCO3HAHUE 00yJarOIIUMHUCS
POCCUMCKOM TPaKTaHCKOM HICHTHYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITEILHOCTH M CaMOOMPEACICHUIO, Haluyue mMomueayuu K OOyUYCHHUIO
OMOJIOTUH, YereHanpasieHnoe pa3sumue BHYTPEHHUX YOSKISHUN TUUYHOCTH Ha
OCHOBE KIIFOUEBBIX IIEHHOCTEH M HCTOPUYECKUX TPAJAUIMA Pa3BUTHUSI
OMOJIOTUYECKOTO 3HAHUSA, 20MOBHOCMb U CNOCOOHOCMbL  O00YUYAIOITHUXCS
PYKOBOJICTBOBAaTbCSI B CBOEH  JIEATEIBHOCTH  IIEHHOCTHO-CMBICIIOBBIMHU
YCTaHOBKaMH, TMPUCYIIUMHU CHCTEME OHOJOTHYECKOro oOpa3oBaHUS, Haauuue
Npasoco3Hanus SKOJOTHUYECKOU KyJIbTYPbl, CHOCOOHOCMU CMABUmMb TEIH M
CTPOUTH KU3HCHHBIC TIIaHBI.

JInyHOCTHBIE  pe3yJbTaThl OCBOCHHUSA IPOTPaMMBl 1O  OHOJOTHH
JOCTUTAIOTCA B €IMHCTBE YYEOHOW M BOCHHTATEIbHOW MACATEIBHOCTH B
COOTBETCTBUM C  TPAJAMIIMOHHBIMH  POCCHUHCKHMH  COIIMOKYJIbTYPHBIMH,
HCTOPUYECKUMH M JyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMHU, TPUHATHIMH B
oOIecTBe TMpaBWiIaMU W HOPMaMM IIOBEJACHUS W CIIOCOOCTBYIOT MpoOIleccam
CaMOIIO3HAHMS, CAMOBOCIIUTAHUS W CAaMOPA3BUTHS, PAa3BUTUS BHYTPEHHEU
MO3UIIMA JTUYHOCTH, MATPUOTHU3MA M YBAXKEHUS K 3aKOHY M IPABOMOPSJIKY,
YeJ0BEKYy TpyJia M CTapIieMy ITOKOJICHHIO, B3AMMHOTO YBa)KCHHS, OEPEKHOTO
OTHOIIEHUS K KyJIbTYPHOMY HACJICAWI0O W TPAIUIUSIM MHOTOHAIIMOHAIHHOTO
Hapoaa Poccutickoit @enepanuu, Opupoae U OKPYKaroIIe cpere.

JInuyHOCTHBIE pe3yJbTaThl OCBOCHHUSA ydeOHOro mpeaMera «buomorus»
JTOJDKHBI ~ OTpakaTh ~ TOTOBHOCTh M CIIOCOOHOCTh  OOyYaroIIuxcs
PYKOBOJICTBOBAaThCS C(OPMUPOBAHHON BHYTPECHHEH IIO3WIIUEH JIMYHOCTH,
CHCTEMOHN IICHHOCTHBIX OPHEHTAIIMi, MO3WTUBHBIX BHYTPEHHHX YOCKICHUM,
COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHMCKOrO OOIIecTBa,
pacliupeHue JKU3HEHHOTO OIbITAa M OIbITa JCATEIBHOCTH B MPOIIECCE
peanu3alnry OCHOBHBIX HAIlPaBJICHUN BOCHHUTATEIBHOM NEATEIBHOCTH, B TOM
YHUCJIe B YaCTH:

1) rpaskaIaHCKOro BOCIIUTAHMS:

COOpPMHPOBAHHOCTh  TPAXTAHCKOM  TO3MUIIMKM  OOydYaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOTI'O YJI€HA POCCHIICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHUTYIIMOHHBIX IIPaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHA M TIPaBOIIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON ACATEIBHOCTH TIPU CO3JaHUHU
y4e0HBIX TPOEKTOB, PEIICHUH YUYEOHBIX 1 IMO3HABATEIBHBIX 3a7a4, BBHITTOTHEHUH
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEAENISITh COOCTBEHHYIO ITO3HMIIMIO II0 OTHOIIEHHUIO K
SIBJIEHUSIM COBPEMEHHOM JKM3HHU U OOBSICHATH €€;

YMEHHUE YUUTHIBATh B CBOMX JICMCTBHUAX HEOOXOMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJEH C Pa3HBIMHU YOCKICHUSIMH, KYJbTYPHBIMH IIEHHOCTSIMH
1 COLIMATHHBIM TTOJI0KEHUEM;



FOTOBHOCTh K COTPYJHHUYECTBY B MPOIECCE COBMECTHOI'O BBHIMTOJIHEHUS
y4eOHBIX, TO3HABAaTEJIbHBIX M HCCIEI0BATEIbCKUX 3a/Ja4, YBaXKHUTEIbHOTO
OTHOILIIEHHUSI K MHEHHUIO OINIOHEHTOB MpU OOCYXKJIEHHUHM CIOPHBIX BOMPOCOB
OMOJIOrMYECKOT0 COJEPIKAHUS;

TOTOBHOCTh K TYMaHUTApPHOUN U BOJOHTEPCKOM AEATEIBHOCTH;

2) IAaTPUMOTHYECKOT0 BOCIMTAHMSI:

c(hOpMHUPOBAHHOCTH POCCUNCKOM rpakJaHCKOMN UICHTUYHOCTH,
MaTpuoTU3Ma, YBOXKEHHUS K CBOEMY HapoJy, UYyBCTBA OTBETCTBEHHOCTH TMEpPE]
Ponunoii, ropmoctu 3a cBOM Kpai, cBOO PoauHy, CBOUM SI3BIK M KYJBTYpY,
MPOIIIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAJIBHOTO Hapoja Poccuu;

IIEHHOCTHOE OTHOUIEHHWE K MPUPOJHOMY HACIEAUI0O U IMaMSTHUKAM
MPUPOJIbI, JOCTHXKEHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTHSIX,
TpyAe;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAHOBJICHHUE U
pa3BUTHE OWOJOTHH, TMOHMMAHMUS 3HAYE€HHS OWOJOTHMH B IMO3HAHUM 3aKOHOB
MPUPO/JIbI, B KU3HH YEIOBEKA U COBPEMEHHOI'0 O0IIECTBA;

ujenHasi yoexxJ1I€HHOCTh, TOTOBHOCTh K CIIY»KE€HUIO U 3amute OTedyecTna,
OTBETCTBEHHOCTb 3a €ro Cy/Ip0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

OCO3HAHUE TyXOBHBIX IIEHHOCTENW POCCUIUCKOTO HApOIa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MMOBEACHUS;

CIOCOOHOCTh OLICHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHEHTUPYSACH Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HAHHUE JTUYHOTO BKJIa/Ia B IOCTPOCHUE YCTONYMBOIO OyAyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTENSIM, CO3JaHUI0O CEMbHU Ha
OCHOBE OCO3HAHHOT'O MPUHSTHUS IEHHOCTEH CEMEHHON KU3HU B COOTBETCTBHHU C
TpaauuusMu HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOUIIEHUE K MHUPY, BKIIIOYAsl ICTETUKY ObITa, HAYYHOTO U
TEXHHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHHMII;

MOHMMAHHE HMOIMOHAIBHOTO BO3JCHCTBUS JKUBOM TPUPOIBI U €€
LIEHHOCTH,;

TOTOBHOCTh K CAaMOBBIPQKCHHUIO B Pa3HBIX BHJIaX HUCKYCCTBA, CTPEMJICHUE
MPOSIBJIAITH KAYECTBA TBOPUYECKOM JIMIHOCTH;

5) ¢puzuveckoro BocnuTaHusA, (POPMUPOBAHUSA KYJbTYPHI 310POBbS U
IMOLMOHAJIBHOIO 0J1ArONMOJYyYHSsi:

MOHUMaHUE W peajau3alus 370poBoro M 0Oe3omacHoro oOpasza >XKU3HHU
(3mopoBO€  MUTaHUE, COOMIOJICHUE TUTHEHUYECKUX TMPaBWI U HOPM,
cOaaHCHPOBAHHBIM PEXKHUM 3aHATHM M OTAbIXa, peEryjspHas ¢undecKas
aKTHUBHOCTh), OEpEkKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (DU3UYECKOMY U TICUXUYECKOMY 310POBBIO;

MOHUMAaHUE IIEHHOCTH TIPaBWJI WHAWUBUIYAJIbHOTO M KOJUICKTHBHOIO
0€30MacHOro0 TMOBEJCHUSI B CHUTYyallUiX, YTPOXKAIONIUX 3J0POBBIO U KU3HU
JIIOACH;

OCO3HAHWE  TIOCHACJACTBUHA W  HENPHUATHS  BPEAHBIX  MPHUBBIYEK
(ynotpe0yieHust aJIKoroJis, HAPKOTUKOB, KypEeHUs);

6) TPy10BOT0 BOCIIUTAHUS

TOTOBHOCTb K TPY/ly, OCO3HaHUE IIEHHOCTU MAaCcTEePCTBA, TPYIO0JIIO0HE;

FOTOBHOCTh K aKTHUBHOW JESATEIBHOCTH TEXHOJOTHMYECKOW M COLMAIbHOMN
HaIpPaBJIEHHOCTH, CIIOCOOHOCTh WHUITUAPOBAT, MJIAHUPOBATh u
CaMOCTOSITEILHO BBITTOJHSITH TaKyIO JIESITEIbHOCTD;



HHTEpEC K pasIudHbiM cdepaM mpodheCCHOHATBLHOU ACATEIbHOCTH,
YMEHHE COBEPILIaTh OCO3HAHHBIN BBIOOP OyayIel mpoeccuu U peaanu30BbIBaTh
COOCTBEHHBIE KHU3HECHHBIC TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHHMIO Ha
MPOTSIKEHUU BCEU KU3HU,

7) 3K0JIOTN4eCKOr0 BOCIIUTAHMS:

AKOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIICHHWE K MPHUPOJAEC KaK HCTOYHHUKY
KW3HU Ha 3emIie, OCHOBE €€ CYIeCTBOBAHUS,

TOBBIIICHUE YPOBHS SKOJIOTHYECKON KyJIbTYyphl: NMPHOOPETEHHUE OIBITA
IJJAHUPOBAHUSI TIOCTYIIKOB M OIICHKHM WX BO3MOXKHBIX TIOCICACTBUM IS
OKPYKaIOIIEH CPEIBI;

OCO3HaHHUE TI00ATPHOTO XapaKTepa AKOJOTHYECKUX MPOoOJIeM U MyTel hX
pelIeHHUS;

CIIOCOOHOCTh HKCIOJB30BaTh IpHOOpeTaeMble MPU H3YYEHUU OUOJIOTHU
3HAHUS M YMEHHUSA TpPU PEHICHHH NpoOJieM, CBS3aHHBIX C PaIlMOHATBLHBIM
MPUPOJOTIONIb30BaHUEM  (COONIOZIEHNEe TpaBWJI TOBEACHUS B  IPUPOJE,
HaMpaBJIEHHBIX HAa COXpPAaHEHHWE PABHOBECHS B JKOCHCTEMax, OXpaHy BHJIOB,
IKocHucTeM, Orochepsl);

AKTUBHOE HENPHUATHE JCUCTBUU, MPUHOCAIIUX BpPEH OKPYXKAOIIEU
MPUPOIHON Cpejie, YMEHHE MPOTHO3UPOBATh HEOIArOMPUATHBIC SKOJIOTUUECKUE
MOCTIC/ICTBUS NMPEANPUHUMAEMBIX JICHCTBUHN U MPEIOTBpAIIaTh UX;

HaJIMYh€ PA3BUTOTO JKOJOTHMYECKOTO  MBIIUICHUS, OKOJOTHYECKOM
KYJbTYpBI, OIbITA ACATCIBHOCTH SKOJOTHMYECKOW HAIPaBICHHOCTH, YMEHHUS
PYKOBOJCTBOBATHCSI UMH B TTIO3HABATEIIbHOW, KOMMYHUKATUBHOU U COLIUAIIBHOMN
MpPaKTAKE, TOTOBHOCTH K yYaCTUIO B MPAKTHYECKOM  JIEATEIbHOCTH
9KOJIOTHYECKOM HANPaBICHHOCTH;

8) HeHHOCTH HAYYHOTI'0 NMO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTHUKH, OCHOBAHHOI'O Ha JTUAJIOTe
KyJBbTYp, CIIOCOOCTBYIOIIETO OCO3HAHWIO CBOETO MeECTa B IMOJUKYJIHTYPHOM
MHPE;

COBEPIIICHCTBOBAHHUE S3BIKOBOM M YMTATEIbCKOM KYJIBTYPhI KaK CpeICTBa
B3aUMOJICHCTBUS MEXY JTIOABMH M TIO3HAHUS MHUPA;

MOHUMaHUE CcHenu(pUKd OHOJIOTHMM KaK HayKd, OCO3HAHUS €€ pOoJid B
(hopMHUpPOBaHNUH PAIIMOHATHLHOTO HAYYHOTO MBIIIIECHUS, CO3JaHUH I€I0CTHOTO
MpecTaBiaeHus] 00 OKPYKaIoIeM MUPE KaK O €MHCTBE MPUPOJBI, YEIIOBEKA U
o011ecTBa, B MO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEHW W PEIICHUH MPOoOJIeM
COXpaHEHUs IPUPOTHOTO PAaBHOBECHSI;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHH JJIsI COBPEMEHHOM IMBUIIH3AIINH:
obOecrieueHs HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CIIOCOOHBIX pellaTh pPEeCcypcHble MPOOJEeMbl Pa3BUTHUSA
YeJI0BEUECTBA, MOKMCKA MTyTEeH BBIXOAa U3 II100aTbHBIX SKOJIOTHYECKUX MPOoOIeM
u oOecreueHHs Tepexoda K YCTOMYMBOMY pPa3BUTHIO, PaIlMOHAIBHOMY
HCTIOJIb30BAHUIO TIPUPOJHBIX PecypcoB M (OPMUPOBAHHIO HOBBIX CTAaHIAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TIOJIYUYCHUH OMOJIOTHYECKUX 3HAHUM B IEIAX
MOBBIIICHUSI OOIEH KYJbTYpPHl, €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, KakK
COCTaBHOM  4YacTd  (QYHKIMOHATBHOM  TPaMOTHOCTH  OOydYarommxcs,
dhopMupyeMoil Tpu N3yUYeHUH OHMOJIOTHH;

MOHUMAHUE  CYIIHOCTH  METOJOB  IO3HAHMS, HCIOJB3YEeMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIMOJIb30BaTh IMOJydaeMble 3HAHUS IS



aHaJau3a U OOBSICHEHUS SIBJICHUN OKPYKAIOUIEr0 MUpPA U MPOUCXOAIIUX B HEM
W3MEHEHUM, yMEHHUE JeNaTh 00OCHOBAHHBIE 3aKJIIOYEHUS HA OCHOBE HAYYHBIX
(haKTOB U UMEIOIINXCS TAHHBIX C LEJbIO MOTYYEHUS JOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOATENIBHO MCIOJIb30BaTh OMOJOTHYECKUE 3HAHUS IS
pelieHus npooJieM B pealibHbIX KU3HEHHBIX CUTYaIUSIX;

OCO3HAHUE IIEHHOCTH HAyYHOU JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISITh
MIPOEKTHYIO U UCCIIEIOBATENIbCKYIO EATEIbHOCTh MHANBUIYAIBHO U B TPYMIIE;

FOTOBHOCTh M  CIIOCOOHOCTh K HENPEPHIBHOMY OOpa3OBaHUIO U
caM000Opa30BaHUI0, K aKTUBHOMY MOJY4YEHUIO HOBBIX 3HAHHWI MO OMOJIOTUU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMU.

METANPEIMETHBIE PE3YJIBTATDBI

MeranpenMeTHble  pe3yibTaThl ~ OCBOCHHMS  yuyeOHOro  mpeamera
«buonorus» BKIOYAIOT: 3HAYUMbIe Uil (OPMHUPOBAHUS MHUPOBO33PEHUS
oOyyYaromuxcsa  MEXKJIUCHUIUIMHAPHBIE  (MEXIpPEIMETHbIE) OOlLIeHAayYHbIE
MOHATHUSI, OTPAXKAIONIUE IIEJIOCTHOCTh HAYUYHOW KapTUHBI MHUpPA U CHEUDUKY
METOJI0OB TO3HAHMS, HCIOJIB3YEMBIX B ECTECTBEHHBIX HayKaxX (BEIlEeCTBO,
SHEPIusi, SBJICHHUE, MPOILIECC, CUCTEMa, HAy4HbIA (aKT, MPUHIUII, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHHE, HAOII0OJIEHUE, H3MEpPEHHUE,
SKCHEPUMEHT U JApPYyrue); YHUBEpCAJIbHbIE ~ Yy4ueOHblE  JEHUCTBUS
(mo3HaBaTelbHbIE, KOMMYHUKATUBHbIC, PETrYJATHUBHBIE), OOECIEUUBAIOIINE
(dhopmupoBaHrue (QPYyHKIMOHAIBHOW TPaMOTHOCTH U COLMAIbHOM KOMIETEHIIUU
00yYarIIUXCs; CIOCOOHOCTh OOyYalOmMXCS  HMCIOJIb30BaTh  OCBOCHHBIC
MEXKIUCUUIUIMHAPHBIC, MHUPOBO33PEHUECKHE 3HAHUS U  YHHUBEpCAJIbHBIC
y4eOHbI€ IUCTBUS B MIO3HABATEIbHON U COLMATIbLHOM MTPAKTHKE.

B pesynbrare wu3ydeHuss OUOJOTMM Ha YPOBHE CpPEAHEro OOIIero
oOpazoBanuss y oOyuatomierocsi OyayT c(opMUpOBaHbl [O3HABATEIIbHbBIC
YHUBEpCAJIbHble y4eOHble JEHCTBHS, KOMMYHUKATHUBHBIE YHHUBEpCAJIbHbIC
y4eOHbIe JCUCTBUS, PETyISITUBHbIC YHHUBEpCAJIbHbIE Yy4deOHbIE JIEUCTBUS,
COBMECTHAs ICSITEIbHOCTD.

MeranpenMeTHble pe3yJibTaTbl OCBOCHHSI MPOTPAMMbl CPEIHETO OOIIETo
00pa3oBaHus JOJKHBI OTPAXKATh:

OBjaeHne  yHHBEPCAJIbHBIMM  Y4eOHBIMHM  TO3HABATEIbHBIMH
AeCTBUSMHU:

1) 6a3oBbI€e JJOrHUYECKHE IEHCTBUA:

CaMOCTOSITEIbHO  (POPMYJUPOBaTh M  aAKTyaJdU3UpOBaTh  MPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUU MPUEMBI JOTUYECKOTO MbIIIICHUS
(aHanu3a, cuHTE3a, CpaBHEHHWs], KiaccupuKanuu, 00O0OIIEeHHs), PaCKpPbIBAThH
CMBICT OHMOJIOTUYECKUX MOHSATUN (BBLACIATH WX XapaKTEpHbIE MPU3HAKH,
YCTaHABJIMBATh CBSI3U C IPYTUMHU MOHSITUSIMU);

ONpEeNeNATh LENU ACSTEIbHOCTH, 3aJaBasl MapaMeTpbl M KPUTEPUH HUX
JOCTH)KEHUSI, COOTHOCUTH pE3YyJIbTaThl JESITEJIBHOCTH C TOCTABICHHBIMU
LETISIMU;

UCIIOJIb30BaTh OHOJIOTMYECKUE TMOHATHUS s OOBsICHEHHS (HaKTOB U
SABJICHUM )KUBOW MPUPOJBI;

CTPOUTH JIOTMYECKUE pacCyXJAeHUsl (MHIYKTUBHBIC, IEAyKTHUBHBIC, IO
aHAJIOTHUH), BBISIBIIATH 3aKOHOMEPHOCTU U MPOTUBOPEUYHUS B PACCMATPUBAEMBIX
SABJICHUSAX, GOPMYJIUPOBATH BHIBOJIBI U 3aKIIOUYCHUS;



NPUMEHSTh  CXEMHO-MOJIEJIbHBIE  CpEeACTBa  JJIA  IpeACTaBICHUS
CYIIIECTBEHHBIX CBS3EH M OTHOIICHHI B U3y4aeMbIX OMOJOTHUYECKUX OOBEKTaX,
a TakXKe MPOTHUBOPEUMM PA3HOTO poOja, BBIABICHHBIX B Pa3lIUYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabathIBaTh IJIAH PELICHUsS TPOOJIEMbl C YUIETOM aHaK3a UMEIOIIUXCS
MaTepualbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSATEIBHOCTh, OLIEHMBAaTh COOTBETCTBUE
PEe3yIbTAaTOB LIESAM, OLICHUBATh PUCKH MOCIEICTBUI €SI TEIHHOCTH;

KOOPAUHUPOBaTh U BBINOJHATH pabOTy B  YCIOBUSIX PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

Pa3BUBATh KPEATUBHOE MBIIJICHUE MTPU PEIICHUH )KU3HEHHBIX MTPOOIIEM.

2) 6a3oBble HCCJIEI0BATEIbCKHE IeHUCTBUA:

BJIQJICTh ~ HAaBBIKAMU  y4€OHO-UCCIEIOBATEILCKOM U MPOEKTHOU
NEATEbHOCTH, HaBBIKAMU  pa3pelieHus MpodjieM, CHOCOOHOCThIO U
TOTOBHOCTHIO K CAMOCTOSITEILHOMY MOMCKY METOJIOB PEIICHUSI MPaKTUYECKUX
3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOJIOB IMO3HAHUS;

UCIIOJIB30BaTh PA3IUYHBIE BUJBI JIEITEIBHOCTH MO MOJYYEHUIO HOBOIO
3HaHUS, €r0 MHTEpIpeTalny, MpeoOpa3oBaHUI0 U MPUMEHEHUIO B YUeOHBIX
CUTYyalusX, B TOM YKCJIE PU CO3/IaHUH YUYEOHBIX U COIUATIbHBIX MPOEKTOB;

dbopmupoBaTh  HAyYHBIH  TUN  MBIIUICHUSA,  BJIAJACTh  HAYYHOHU
TEPMUHOJIOTUEH, KITFOUEBBIMU MOHATUSIMU U METOJaMU;

CTaBUTh U (POpMyIUpOBaTh COOCTBEHHBIE 3ajayu B 00pa3oBaTEIbHOI
JESATELHOCTU U KU3HEHHBIX CUTYalIUsIX;

BBISBJISITh TPUYMHHO-CIEACTBEHHBIE CBS3UM U aAKTyallM3UPOBaTh 3ajady,
BBIJIBUTATh TUINOTE3y €€ pEeIlleHUs, HAXOAUTh apryMEHThl JJis I0Ka3aTeIbCTBA
CBOUX YTBEPKJICHHI, 3a]1aBaTh MapaMeTPbl U KPUTEPUU PELICHUS,

aHAJTU3UPOBATH TIOJIYYEHHBIE B XOJE pEIICHUS 3aJaud pPe3yJbTaThl,
KPUTHYECKU OLIEHHBATh HMX JOCTOBEPHOCTh, MPOTHO3UPOBATH H3MEHEHHUE B
HOBBIX YCIIOBUSX;

J1aBaTh OLICHKY HOBBIM CUTYAIIUsIM, OIIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYILECTBJISITh 1[€JICHANIPABICHHBIA MMOUCK MEPEHOCA CPEACTB U CIOCOOOB
JEUCTBUS B TPOPECCUOHATIBHYIO CPELLY;

yMETb MEPEHOCHUTHh 3HAHUS B MO3HABATENIbHYIO U MPAKTUYECKYIO 00JacTU
KU3ZHEACATEIbHOCTH;

yYMETb UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIC UJIEH, MPE/IJIaraTh OPUTUHAIIbHBIC TTOJIX0/IbI U PEIICHUS,
CTaBUTh MPOOJIEMBI U 33J]a4H, I0MyCKAIOIIUE aTbTEPHATUBHbBIC PEIICHUS.

3) padora ¢ uHpOpMaLHe:

OpPUEHTHPOBATHCS B PA3IUYHBIX HUCTOYHUKAX HHPOpMaANUu (TEKCTE
y4eOHOro MocoOusi, HAyYHO-MOMYJSIPHOW  JUTEpaType, OHOJIOTHUYECKUX
CIOBapsiX W CHOPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3zax MaHHBIX, B MHTepHEeTe),
aHAJTU3UPOBAThL HMHGPOPMAIMIO PA3IUYHBIX BUAOB M (OpM MpeACTaBICHUS,
KPUTHYECKHU OIIEHUBATH €€ TOCTOBEPHOCTh U HEPOTUBOPEUNBOCTH;

(dhopMyIHpOBaTH 3aMPOCHI U TPUMEHATH PA3TUYHBIE METO/IBI IIPU MTOUCKE U
oTOope Omonorndeckod wuHPopMaluu, HEOOXOAUMON ISl  BBIMOJIHEHUS
y4eOHBIX 3a/1ay;

NpuOOpeTaTh OMBIT UCIOIB30BaHUSI UH(OPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJbTYPY AaKTUBHOTO  HCIOJIb30BAHUS
PaA3IUYHBIX TOUCKOBBIX CUCTEM;



CaMOCTOSITEIbHO  BBIOMpPATh ONTUMAIbHYIO (OPMY  TPEJCTABICHUS
Oouosornueckoi uHPopManuu (Cxembl, Tpaduku, aUarpaMMbl, TaOIHUIbI,
PUCYHKH U JIPYTOE);

UCIIOJB30BaTh HAy4YHBIM S3bIK B KadeCTBE CpEeACTBA NpH paboTe ¢
Oouosornueckor uHoOpManueil: TPUMEHATh XUMHUYECKHE, (QUIHUECKUE U
MaTeMaTU4eCKUe 3HaKU U CUMBOJIbI, POPMYJIbI, a00OpeBUaTypy, HOMEHKIIATYPY,
UCIONb30BaTh W MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHUE  CPEIICTBA
HarJIsHOCTH;

BJIQJICTh ~ HaBBIKAMHM  paClO3HaBaHMUs W 3allUThl  MHGOpPMAIUU,
MH(POPMAIIMOHHOM 0€30MaCHOCTH JIMYHOCTH.

OBJjajieHnie YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JIeHCTBUSIMU:

1) oOmenme:

OCYILECTBJISITh KOMMYHHMKallUM BO BceX cdepax KHU3HU, aKTUBHO
y4acTBOBAaTh B JHMAJIOT€ WU JUCKYCCHUU IO CYLIECTBY OOCYXIaeMOl TEMbI
(ymeHnue 3amaBaTh BONPOCHI, BBICKA3bIBATh CYXKJACHUS  OTHOCHTEIIBHO
BBITIOJTHEHUS MIpeJjiaraeMou 3ajjauu, YYUThIBATh UHTEPECHl U COTJIACOBAHHOCTD
MO3UIINHI APYTUX YYACTHUKOB AUAJOra WM AUCKYCCUN);

pacro3HaBaTh HeBepOadbHBIE CpEICTBA OOINCHUs, MOHMMATh 3HAYCHUE
COIMAIbHBIX 3HAKOB, MPENOCHUIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CUTYallUM,
YMETbh CMSTYaTh KOH(MIUKTHI U BECTH IIEPETOBOPHI;

BJIQJIETh PA3JIMUHBIMU CIOCO0AMU OOIIEHUS U B3aUMOICHCTBUS, TOHUMATh
HAMEpEHUs] JAPYruX JIIoAeH, TNPOSBIATh YBAXKUTEIBHOE OTHOIIEHUE K
cobeceTHUKY U B KOPPEKTHOU (popMe (popMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JAaraTh CBOIO TOYKY 3PEHHUS C MCIOIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas [1eATeJIbHOCTh:

MOHMMAaTh W  HCHOOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOUM U
WHJVMBUAYallbHOW pabOThl TNpPU pEHICHUHM OUOJIOTUYECKOM  MpoOJIeMBl,
000CHOBBIBAaTh HEO0OXO0IUMOCTh MIPUMEHEHHUS TPYHIIOBBIX bopm
B3aMMOJICHCTBUS IIPU PEILICHUH YUeOHOM 3a1auu;

BBIOMpaTh TEMATUKY U METOJIbl COBMECTHBIX JNEHUCTBUI ¢ y4€TOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEH Ka)JJ0T0 WIeHA KOJJIEKTUBA;

NPUHUMATh €M COBMECTHOW JI€SITENIbHOCTH, OpPraHU30BBIBaThH U
KOOPAUHUPOBATh JEUCTBUS MO €€ JIOCTUKEHUIO: COCTaBIATH IUIaH JCHCTBHIA,
pacrpenensaTh pojdu C Yy4ETOM MHEHUNM YyYacTHUKOB, OOCYXKJaTh PE3yJbTaThl
COBMECTHOU pabOThI;

OIICHUMBATh KA4e€CTBO CBOETO BKJIaJa M KaXJOr0 y4aCTHHKA KOMAaH/bI B
oO1IUiA pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npejuiaratb HOBBIE IPOEKTHI, OIEHHUBATh HAEU C MO3UIMM HOBU3HBI,
OPUTMHAIILHOCTHU, MPAKTUYECKON 3HAUNMOCTH;

OCYILECTBIISITh TIO3UTUBHOE CTPATETUUYECKOE IMOBEICHHE B PA3TUUYHBIX
CUTYyalUsX, IPOSIBISATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OBJjajleHNe YHMBEPCAJbHBIMH PeryJsiTHBHBIMM /1€/iCTBUAMMU:

1) camoopranusanus:

UCIIOJIb30BaTh OWOJOTUYECKUE 3HAHUS JUISl BBISIBJICHUS NPOOJIEM M HX
pElIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYAIUSX;

BBIOMpaTh Ha OCHOBE OMOJIOTMYECKHUX 3HAHUM I1I€JIEBbIE M CMBICIOBBIC
YCTAHOBKH B CBOMX JICCTBUAX U MOCTYIKaX MO OTHOUIEHUIO K KUBOU MPUPOJIE,
CBOEMY 3/I0POBBIO U 3JJ0POBbIO OKPYKAIOIIUX;



CaMOCTOSITEJIbHO  OCYIIECTBJISITH ~ TO3HABATEIbHYIO  JEATEIbHOCTb,
BBISBJISITh MPOOJIEMBI, CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3aJaud B
00pa3zoBaTeIbHOMN ACSITEILHOCTH U )KU3HEHHBIX CUTYAIUAX;

CaMOCTOSITEIbHO COCTAaBJSATh IUIAH PEIICHUS MpoOJieMbl € Y4ETOM
HMMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUTECHUI;

JIaBaTh OLIEHKY HOBBIM CUTYAIIUSIM;

pacliupsTh ~paMKd  y4eOHOro TMpeaMera Ha  OCHOBE  JIMYHBIX
MPEINOYTECHHIM;

nenath ~ OCO3HAHHBIM  BBIOOpP,  aprymMeHTUpoBaTh  ero,  OpaTb
OTBETCTBEHHOCThH 32 PEIICHUE;

OLICHUBATh MPUOOPETEHHBIH OTIbBIT;

crocoOcTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IMHUPOKOU IPYIULUUA B
pa3HbIX 00JIACTSIX 3HAHUW, MOCTOSHHO MOBBIINIATH CBOM 00pa30BaTEIbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OILICHKY HOBBIM CUTYAaIlUsIM, BHOCUTh KOPPEKTUBHI B JCSTEIbHOCTD,
OIICHUBATH COOTBETCTBUE PE3YJIHTATOB LIETISIM;

BJIQJICTh HAaBBIKAMU [IO3HABATEIbHOM pedJeKCUM KaK OCO3HaHUs
COBEpIIAEMbIX JIEUCTBUA M MBICIUTEIbHBIX MPOIECCOB, UX PE3yIbTAaTOB U
OCHOBAHUM, UCIOJIb30BaTh MPUEMBI peIIeKCUU AJisi OIIEHKU CUTYalluH, BEIOOpa
BEPHOI'O pEICHNUS,

yMETb OIIEHHUBAaTh PUCKM U CBOEBPEMEHHO MPUHUMATH PELICHUS MO0 X
CHUKEHUIO;

MPUHUMATh MOTHBBI M apTyMEHTHl APYTUX MpPU aHAINU3E PE3yIbTaTOB
NESATETbHOCTH;

3) npuHsaTHE ce0s1 M APYIrUX:

MIPUHUMATH ce0sl, MTOHUMAasi CBOU HEJIOCTATKH U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI M apTyMEHTHl APYTUX MpPU aHAIHU3E PE3yIbTaTOB
NESATETbHOCTH;

MPU3HABATH CBOE MPABO U MPABO IPYTUX HA OLIMOKHU;

pPa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MO3UIUU JPYTOTO YeIOBEKa.

INPEIMETHBIE PE3YJIBTATHI

[IpenmeTHbIE pE3yNbTaTBl OCBOCHHUS COJAEpKAHUS y4eOHOTO IpeaMeTa
«buonorusi»y Ha yrayOonEHHOM YpOBHE OpPUEHTHPOBAHBI Ha OOecreueHHe
npoduiabHOTO 00yueHUs oOydaromuxcs Ouwomorumu. OHM — BKIIOYAIOT:
cneruuyeckue s OMOJIOTUM Hay4YHBIE 3HAHUSA, YMEHUS U CIIOCOOBI IEHCTBUM
0 OCBOCHHUIO, MHTEpPIpEeTalid M MNpeoOpa3OoBaHMIO 3HAHUW, BUJBI
JESTENBHOCTU TIO MOJYYSHUIO HOBBIX 3HAHUU U MX MPUMEHEHUIO B PA3IHMYHbIX
y4eOHBIX, a TakkKe B pEalbHBIX JKU3HEHHBIX CHUTyauusx. lIpenMerHbie
PE3yNbTAThl IPEJICTABIIEHBI 110 TOJaM U3y4EeHHUS.

[IpenmeTHble pe3ynbTaThl OCBOCHHUS ydeOHOTO mpeamera «buomorus» B
10 knacce nOMKHBI OTPAKATH:

chOpMHUPOBAHHOCTh 3HAHUA O MECTE€ W POJM OHOJOTUHM B CHUCTEME
€CTECTBEHHBIX HayK, B JOPMHUPOBAHUHU €CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B
MO3HAHUU 3aKOHOB TMPHUPOABl W  PEIICHUH MpoOJIeM  palruOHAIBHOIO
IPUPOIOIIONIB30BAHUS, O BKIAJNE POCCUUCKUX U 3apyOekKHBIX YUEHBIX B
pa3BUTHE OUOJIOTHH;

BJIQJICHHE CHCTEMOW OWOJOTMYECKUX 3HAHUW, KOTOpas BKIIIOYAET:
OCHOBOIIOJIararonue OHOJOTUYECKUEe TEPMHUHBI W TOHATHS (PKU3HB, KIIETKa,



OpraHu3M, MeTa0O0JM3M, TOMEOCTa3, CaMOPETYJISIUs, CaAMOBOCHPOU3BEICHUE,
HACJIEJICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE), OMOJIOTUYECKHE TEOPUU
(knerounas teopus T. IlIBanna, M. Ilneiinena, P. BupxoBa, xpomocomHas
Teopus HaciencTBeHHocTH T. Moprana), yuenus (H. Y. BaBunoa — o nieHTpax
MHOToOOpa3usi ¥  TIPOUCXOXKACHUS  KYJIbTYPHBIX  pAcCT€HH), 3aKOHBI
(ennHOOOpAa3usi MOTOMKOB MEPBOTO MOKOJICHUSI, PACUICIIIICHUS, YUCTOTHI TaMeT,
He3aBUCUMOro HacnenoBanuss ['. MeHaensi, TOMOJOTHMYECKUX PSIOB B
HACJIEACTBEHHOMN M3MEHYUBOCTH H. . Bagunoga), [IPUHIIUIIBI
(KOMILJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAYYHOI'O IMO3HAHUS, UCIOIb3YEMbIX B
OMOJIOTMYECKUX HCCIEIOBAHUSIX >KUBBIX OOBEKTOB (OMUCAHHE, H3MEpPEHHE,
HaOII0/ICHNE, SKCIIEPUMEHT);

YMEHHE BBIACISITH CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT
U JYKApUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuid, rpuOOB, PACTEHUM, KUBOTHBIX M YEJIOBEKA, CTPOCHHS OpPraHOB U
CUCTEM  OpraHoB  pacTEHUU,  KUBOTHBIX, YeJ0BeKa, IPOLIECCOB
KU3ZHEACATEIbHOCTH, MPOTEKAIONIUX B OPraHU3Max pPACTeHUH, >KUBOTHBIX H
YeJoBeKa, OMOJIOTMYECKHUX TPOLIECCOB: OOMEHa BelecTB (MeTaboIu3M),
MpEeBpaIIEHUs YHEPTUH, OPOKEHHs, aBTOTPOGHOI0 U reTepoTpO(PHOro TUIIOB
nutanus, (OTOCHMHTE3a U XEMOCHHTE3a, MHUTO03a, Meio03a, TraMeToreHesa,
AMOpHOreHesa, MOCTAIMOPHOHAIIBHOTO pa3BuUTHUS, pPa3MHOXKEHUS,
WHJIMBUAYaJIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOreHe3a), B3auMOJICHCTBUS T€HOB,
reTepo3uca, UCKYCCTBEHHOTO 0TOOpa;

YMEHHE YCTaHABIIMBATh B3aMMOCBSA3U MEXKIAY OpPTraHOMJAMU KIETKU M UX
(YHKIUSIMH, CTPOCHHMEM KIIETOK Pa3HbIX TKaHEH U UX (YHKIUSAMH, MEXKIY
OpraHaMl U CHUCTEMaMHU OpPraHOB y PAcCTEHU, KUBOTHBIX U YEJIOBEKA U UX
(GYHKIUSAMH, MEXIY CUCTEMaMU OPraHoB M UX (YHKIHUSIMHU, MEKIY dTarnaMu
oOMeHa BeIEeCTB, ATallaMH KJIETOYHOTO IHKJIa U JKU3HEHHBIX I[UKIIOB
OpraHMW3MOB, dTanaMud SMOPUOHAIBHOTO PA3BUTHS, T€HOTUIIOM U (DEHOTHUIIOM,
(dbeHotunoM u paxkropamu cpeabl OOUTaAHUS,

YMEHHE BBISBISATH OTIUYUTEIbHBIE TPU3HAKU KUBBIX CUCTEM, B TOM YHCIIC
PACTEHUM, )KUBOTHBIX U YEIIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTUIO W CHUMBOJIMKY JJISI JIOKa3aTelbCTBAa POJICTBA OPraHU3MOB
Pa3HBIX CUCTEMATHUYECKUX TPYIIIL;

YyMEHHE pelarb OWOJOTUYECKHE  3aJladyd, BBIBISITH IPUYHUHHO-
CJIEICTBEHHBIE CBSI3M MEXJY HCCIIEAYyEeMbIMH OMOJIOTHYECKUMH MPOLECCaMH U
SABJICHUSIMHU, JI€JaTh BBIBOJbI M TMPOTHO3bI HA OCHOBAHUU MOJYUYEHHBIX
PE3yIbTATOB;

YMEHHE BBIMIOJIHATEH JTA0OPATOPHBIE U MPAKTUYECKUE PadOTHI, COOMIOIATh
npaBuiia Mpu padboTe ¢ ydeOHbIM U Ta0OPaTOPHBIM 000PY/I0BAHHUEM;

YMEHHE BBIIBUTaTh TUIOTE3bl, MPOBEPATh HX HAKCHEPUMEHTAIbLHBIMU
cpeactBaMu, (HOpMyNIHpysl LEdb HCCIEAOBaHUS, aHAIU3UPOBATH IMOJYyUYECHHBIC
PEe3YIbTAThI U JICNIaTh BHIBOJIBL;

YMEHHE y4acTBOBaTh B yUEOHO-MCCIIEA0BATEIHCKOM paboTe 10 OMOJIOTHH,
AKOJIOTUM U MEJIUIIMHE, MPOBOJUMOMN Ha 0a3e MIKOIbHBIX Hay4YHBIX OOIIECTB, U
MyOJIMYHO  TPEACTABIATh TMOJYYEHHBIE pe3yibTaThl HAa  YUYEHHUYECKUX
KOH(EPEeHIUAX;

YMEHHE OIIEHUBAaTh 3TUUYECKUE ACHEKThl COBPEMEHHBIX HCCIETOBAHUM B
obmacth  OMONOTMM W MEAUIMHBI  (KJIIOHUpPOBaHUWE, HMCKYCCTBEHHOE



OIUIOJIOTBOPEHUE, HAPABICHHOE U3MEHEHUE T€HOMA U CO3/IJaHUE TPAHCTEHHBIX
OpraHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOp Oyayiei npodeccuoHanbHON
JIEITeNILHOCTH B oOjlacTM  OWOJIOTMH,  MEIMIMHBL, OMOTEXHOJOIHH,
BETEpPUHAPUH, CEIIbCKOTO XO35UCTBA, MUIIEBON MPOMBIIIJICHHOCTH, YIayOIaTh
MO3HABATEIbHBI ~ MHTEPEC, HAMNpPaBICHHBII HAa  OCO3HAHHBIM  BBIOOP
COOTBETCTBYIOIICH Mpodeccuu M MPOA0DKEHHE OHOJOTHYECKOT0 00pa3oBaHUs
B OpTraHU3alMsIX CPEeHET0 NPOo(heCcCHOHATBHOTO U BBICIIETO 00pa30BaHUs.

[IpenMeTrHbie pe3ynbTaThl OCBOEHUSI ydueOHOoro mpeamera «buomorus» B
11 knacce NOMKHBI OTPAKATD:

chOpMHPOBAHHOCTh 3HAHUM O MECTE€ U POJU OHOJIOTHH B CHCTEME
€CTEeCTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHBl MHpA, B MO3HAHUU 3aKOHOB MPHUPOJABl U PEHICHUU HKOJOTHUUYECKUX
npoOJieM YeJlOoBEYeCTBA, a TaKXKe B PEIICHUH BOIPOCOB PAIMOHAIBHOTO
MPUPOJIONONB30BAHUS, U B (OPMUPOBAHUU IIEHHOCTHOTO OTHOIIEHUS K
npupojie, oOILIEeCTBY, YEIOBEKY, O BKIIaJIe POCCHUICKUX U 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OUOJIOTHH;

YMEHHE BIAJETh CUCTEMON OMOJOTMYECKUX 3HAHWM, KOTOpas BKIIOYAET
OMpeNIeNICHUs] U TMOHMMAHUE CYIIHOCTH OCHOBOMOJIATAIOMIUX OHWOJIOTUYECKUX
TEPMUHOB M TOHATUN (BHUI, dKOocHcTeMa, Ouocdepa), OMOTOTUUECKUE TEOPUU
(aBomonuonHas Tteopus Y. JlapBuHa, CUHTETUYECKAass TEOPHUS HBOIIOLINH),
yuenus (A. H. CeeprnoBa — 0 myTsaX W HampaBlIeHHSAX sBoronnu, B.U.
Bepnanckoro — o 6uocdepe), 3akoHbl (reHeTHYECKOTro paBHOBecHs Jx. Xapau
u B. BaiinGepra, 3apoasiimeBoro cxonactsa K. M. bapa), npaBuna (Munumyma
1O. JIubuxa, 3K010rnYecKo NUpaMuabl YHEPTHUH ), TUIIOTE3bI (TUIIOTE3a «KMHUpPA
PHK» V. I'unGepra);

YMEHHE  BIAJETh OCHOBHBIMM  METOJAAaMU  HAYYHOIO  MO3HAHUS,
UCIOJIB3YEMbIMH B OHOJIOTHYECKHX UCCIEAOBAHUAX JKUBBIX OOBEKTOB U
AKOCHUCTEM (OMHCaHuE, U3MEPEHHUE, HAONIOJEHUE, AKCIEPUMEHT), CIOCOOaMHU
BBISIBJICHUS U OIICHKHU aHTPOIOTC€HHBIX U3MEHEHUM B IPUPOJIE;

YMEHHE BBIJIENSATh CYIIECTBEHHBIC MPU3HAKHU: BUIOB, OHOrEOIIEHO30B,
KOCHCTEeM U Omocdepsl, CTaOMIN3UPYIOMIETO, ABHKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO oTbOopa, aJJIONATPUYECKOTO u CUMITATPUYECKOTO
BUJI000pa30BaHUsl, BIUSHUS JBWKYIIUX CHJI DBOJIOUMM Ha TeHODOHT
MOMYJISIIIUU, TPUCTIOCOOJIEHHOCTU OPTaHU3MOB K Cpejie OOUTaHuUs, YepeJOBaAHUS
HalpaBJICHU HBONIOLMUM, KPYroBOpOTa BEIIECTB M IIOTOKA DSHEPTrUU B
AKOCHUCTEMAX;

YMEHHE YCTaHABIIMBATh B3aUMOCBS3UM MEXIY MPOIECCAMU HBOJIIOLINH,
JBIKYIIUMU CUJIAMU aHTPONOTeHEe3a, KOMIIOHEHTAMH PA3JIMYHBIX SKOCUCTEM U
MPUCIIOCOOJICHUSIMU K HUIM OPTaHU3MOB;

YMEHHME  BBISBIATh  OTJIUYUTEIbHBIE NPU3HAKUA  JKUBBIX  CHUCTEM,
MPUCTIOCOOJIEHHOCTh BUJOB K Ccpelie OOMTaHUsI, AaOMOTHYECKUX U OMOTHYECKUX
KOMIIOHEHTOB 3KOCHUCTEM, B3aWMOCBSI3€l OpraHM3MOB B COOOIIECTBAX,
AHTPONOTE€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIHUE APTYMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTUIO W CHUMBOJIMKY JJISI JIOKa3aTelbCTBAa POJICTBA OPraHU3MOB
pPa3HBIX CHCTEMATHYECKUX TPYyMNI, B3aUMOCBSI3M OpPraHU3MOB U  CPEJbl
oOUTaHUs, EOUHCTBA YEJIOBEUYECKUX pac, HEOOXOJUMOCTH COXpaHEHUS
MHOT000pa3usi BUJOB U IKOCUCTEM KaK YCIIOBUSI COCYIIECTBOBAHUS MPUPOABI U
YeJI0BEYECTBA;



YyMEHHE pelarh OWOJOTUYECKHE  3aJladyd, BBIBISITH  ITPUYUHHO-
CJIEICTBEHHBIE CBSI3U MEXJY HCCIIEAYyEeMbIMH OMOJIOTHYECKUMH MPOIECCaMH U
SABJICHUSIMHU, JI€JaTh BBIBOJbI M TMPOTHO3bI HA OCHOBAHUU MOJYUYEHHBIX
PE3yIbTATOB;

YMEHHE BBIMIOJHATEH J1TA0OPATOPHBIE U MPAKTUYECKUE PadOTHI, COOMIOIATh
npaBuiia Mpu padbotre ¢ ydueOHbIM U Ta0OPaTOPHBIM 000PY/I0BAHHUEM;

YMEHHE BBIIBUTaTh TUIOTE3bl, MPOBEPATh HX HAKCHEPUMEHTAIHLHBIMU
cpeactBaMu, (HOpMyNIHpys LEIb HCCIEAOBaHUS, aHAIU3UPOBATH IMOJTYyUYCHHBIC
PE3yIbTATHI U JICNIaTh BHIBOJIBL;

YMEHHE y4acTBOBaTh B yUEOHO-MCCIIEA0BATEIHCKOM padoTe 10 OMOJIOTHH,
AKOJIOTUM U MEJIUIIMHE, MPOBOJUMOMN Ha 0a3e MIKOIbHBIX Hay4YHBIX OOIIECTB, U
MyOJIMYHO  TPEACTABIATh TMOJYYEHHBIE pe3yibTaThl HAa  YUYEHHUYECKUX
KOH(EPEeHIUSAX;

YMEHHE OIICHUBATh THUIOTE3bl U TEOPUU O TMPOUCXONKICHUM KHU3HH,
YeJOBeKa U YEJIOBEYECKMX pac, O MPUYMHAX, MOCIEICTBUSIX M CHoco0ax
MpEeAOTBPAICHUS TJI00aTbHBIX U3MEHEHHH B Onocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIN BBIOOp Oyayiei npodeccuoHanbHON
NEATETbHOCTH B 00JIacTU OMOJIOTHHU, DKOJIOTUH, MPHUPOJONOJIb30BAHUS,
MEJIUIIMHBI, OMOTEXHOJIOTUH, IICUXOJIOTUH, BETEPUHAPHUH, CETBCKOT0 X035HUCTBA,
MUIIEBOM  MPOMBIIUICHHOCTH,  YIIyOJsITh  TMO3HaBAaTENbHBIM  HHTEpEC,
HalpaBJICHHBIM HAa OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH Mpodeccun u
MPOJOKEHUE OHOJOTUYECKOro 00pa3oBaHUsA B OpraHM3alUsX CpPEIHETO
po¢eCCUOHATILHOTO U BBICIIETO OOpPa30BaHUsI.



TEMATHUYECKOE IINTAHUPOBAHMUE

10 KJIACC
Ne HauMeHoBaHHe KosmuecTBo yacos
JIEKTPOHHBIE (HH(POBHIE)
n/ pa3aejioB U TeM KoHTpoJbHbIE IIpakTH4eckue
Bcero o0pa3oBaTe/bHbIE PeCypChl
I NporpamMmel padoTsbI padoThbI
1 buonorus kak Hayka 1
) JKuBble cucTeMbl U UX 5
U3y4eHUE
3 buonorus knetku 2 0.5
Xumuueckas
4 10 1
OpraHu3alys KIETKU
Crpoenne u QpyHKITUH
5 8 2
KJIETKU
OOMeH BemecTB 1
6 [IpPEBpPALLEHUE SHEPTUU 9 1
B KJIETKE
Hacnencreennas
7 uHpopManus u 9 0.5
peanusanus €€ B KIIETKE
JKU3HEHHBIN LUK
8 6 1
KJIETKH
Crtpoenue u GyHKIIUN
9 17 1.5
OpraHu3MOB
10 Pa3zmuoxenue u 8 1.5




Pa3BUTHUC OPraHu3MOB

11

I'enetnka — Hayka o
HACJIEACTBEHHOCTH U
U3MEHYUBOCTH
OpraHUu3MOB

0.5

12

3aKOHOMEPHOCTH
HaCJIeZICTBEHHOCTH

10

13

3aKOHOMepHOCTI/I
HU3MCHYUBOCTH

14

T'eneTuka uenoBeka

0.5

15

Cenexuusi OpraHu3MoB

16

Buorexuonorus u
CUHTETHYECKAS
Oounonorus

17

PesepBHOe Bpems

OBILIEE KOJIMYECTBO
YACOB II0 ITPOTPAMME

102

13




11 KJIIACC

Ne
n/
n

HaumenoBanue
pa3aesioB U TeM
NMporpamMmblI

KoauuecTBo yacoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

dueKkTpoHHbIE (LM pOBbBIE)
o0pa3oBaTe/bHbIE Pecypchl

3apokJIeHUE U pa3BUTUE
HBOJIIOIIMOHHBIX
MPEJICTABICHUN B
ouosorun

MuxkposBontonus U eé
pe3yNIbTaThl

14

MakposBonronus 1 €€
pe3yJIbTaThI

[Ipoucxoxaenue u
pa3BUTHE )KU3HU Ha
3emiie

15

1.5

[Ipoucxoxnenue
JeJoBeKa —
AHTPONOTECHE3

10

DKOJIOTHS — HayKa O
B3aMMOOTHOIICHUAX
OpPraHu3MOB U
HaaAOPraHUu3MCHHBIX
CUCTEM C OKPYIKaroIIeH
cpenoit

0.5

OpranusMsl 1 cpena

1.5




YACOB I10 ITPOTPAMME

oOuTanus

N
DKOJIOTHUS COOOIIECTB.

9 DKOJIOTHUECKHUE 12 0.5
CUCTEMBI

10 buocdepa — rmodanpHas 6
JKOCUCTEMA

1 Yenosek u 6
OKpYKaroIas cpejia

12 PesepBHOE Bpems 8

OBILEE KOJIMYECTBO
102 7.5







IHOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne
n/
n

Tema ypoka

KoaunuecTBo yacoB

KonTpoJbHbie

Bcero
padoThI

IIpakTHyeckne
padoThI

Jara
U3ydeHHst

DJIeKTPOHHbIE
uupposbie
oOpa3oBaTe/ibHbIE

pecypchl

buomorns kak KoMIIeKCHas
HayKa M KakK 4aCTb
COBPEMCHHOI'O 06HleCTBa

JKuBnle cucTeMbl U UX
CBOMCTBA

YpoBHeEBas opranuzanus
KHUBBIX CUCTEM

Hcropust OTKpbITHS U
U3Y4YEHHUS KIETKH.
Knerounas teopust

Meto1bl MONEKYIAPHON U
KJIETOUYHOW OHOJIOTHH.
[IpakTuyeckas pabora
«3yyenne MeTo0B
KJIETOYHOM OHonorun
(xpomarorpadus,
anekTpodopes,
muddepeHnuanTbLHoe
nentpudyruposanue, [1LP)»

0.5




XUMHUYECKUNA COCTAB KIIETKHA

MuHepaibHbIE BELLIECTBA
KJIETKH, UX OMOJIOrHYeCKast
poJib

Opranuyeckue BelecTBa
KJIETKH — OEJKH.
JlaGoparopHas paboTa
«O6HapyxeHHne OETIKOB ¢
MIOMOIIIBIO KaYeCTBEHHBIX
peaxkuuin»

0.5

CoiicTBa, K1accudukaius u
¢byHKIIUN OETKOB

10

OpraHnuyeckue BelecTa
KJIETKH — YTJICBOJIbI

11

Oprannyueckue BeniecTBa
KIJICTKU — JIMITUABI

12

HyxiienHOBBIE KACTIOTBL.
JAHK u PHK. JIabopaTopHas
pabora «MccnenoBanue
HYKJIEMHOBBIX KHCJIOT,
BBIJIEJICHHBIX U3 KJIETOK
Pa3IUMYHBIX OPraHU3MOBY

0.5

13

Crpoenue u pynkuuun ATO.
Jlpyrue
HyKJeo3uaTpudochaTs
(HT®)




14

CexBenuponanue JIHK.
MeToapl TCHOMUKH,
TPaAHCKPHUIITOMUKH,
MIPOTEOMUKH

15

Meroas!l CTPYKTYpHOM
Ouosorun

16

Tume! KIeToK.
[Ipokapuornueckas KieTka

17

CtpoeHue 3yKapuoTHIECKOU
kietku. [IpakTnueckas
paboTta «/3yueHue cBOICTB
KJIETOYHOU MEeMOpaHbD»

0.5

18

[ToBepXHOCTHBIN anmapar
KJICTKU

19

OnHomeMOpaHHbIe
OpPTaHOM[IBI KICTKH.
[IpakTuueckas pabora
«W3yuenne nBHKEHUS
IIUTOIIIIa3MBbI B
PaCTUTENBHBIX KIETKAX»

0.5

20

[TomyaBTOHOMHBIE
OpTaHOUIBI KJICTKH:
MHUTOXOHJIPUH, TJIACTHIBI.
JlabopaTtopHnas pabota
«Hccnenosanue mia3zMoiIn3a
U JIeTJIa3MoJin3a B
PaCTUTENBHBIX KIETKaX»

0.5




21

HememOpanHnbie opraHou bl
KJIETKH

22

Crpoenue u QpyHKIIUH g1pa

23

CpaBHuTenbHas
XapaKTEpUCTHKA KIETOK
sykapuot. JlabopaTopHas
pabota «M3ydyeHue cTpoeHus
KJIETOK pa3iIN4HbIX
OpPraHU3MOB»

0.5

24

AccuMmianusa u
JACCUMHIISALINS — IBE
CTOPOHBI METa0OIU3MA.
Turel 0OMeHa BEIICCTB.
JlaGoparopHas paboTa
«/3yueHne KaTaIuTUIECKOU
aKTUBHOCTH (pepMeHTOB (Ha
pUMEpPe aMIIIa3bl UITU
KaTasasbl)»

25

DepMEHTaTUBHBIN XapaKTep
peaKIuii KI€TOYHOTO
MeTaboIu3Ma.
JlaGoparopHas paboTa
«3yyenune
(hepMEeHTaTUBHOTO
pacIuIeTyIeH sl IePOKCH 1A
BOJIOPOJIa B PACTUTEIBHBIX U
’KUBOTHBIX KJIETKAX)

0.5




26

benku-aktuBaTopsl U O€JKU-
UHTUOUTOPBI

27

ABTOTpO(HBIN THIT OOMEHA
BEILECTB

28

dorocunte’

29

XemocuHtes. JJaboparopHas
pabota «CpaBHeHHE
nporieccoB poTocUHTE3a U
XEMOCHHTE32)

0.5

30

AHa’pOoOHbBIE OPTaHU3MBI.
Buapr 6poxenusi.
JlaGopaTopHas pabota
«CpaBHeHHe MpOLIECCOB
OpO’KEHHUS U ABIXaHUSD)

31

ABpOoOHbBIE OPraHU3MBI.
Oranbl SHEPreTHIECKOro
oOMeHa

32

DHeprus MeMOpaHHOTO
IpaJueHTa MPOTOHOB.
Cunre3 ATO: pabota
npoToHHON AT®-cuHTa3bI

33

Peakuuun matpuyHoro
CUHTE3a

34

Tpanckpunuusa —
MaTpuuHblii cuHTe3 PHK

35

Tpaucausmus u e€ Tanbl




36

KonnpoBanue aMMHOKHCIIOT.
Ponb pubocom B GuocuHTE3€
Oenka

37

Opranuzanus reoma y
IPOKAPUOT U 3YKAPUOT

38

MonekysipHble MEXaHU3MbI
9KCIIPECCUU T'€HOB y
JYKapuoT

39

Bupycel — HekIIeTOYHBIE
(hOpMBI KU3HH U
O0JIUTaTHBIC TTAPA3UTHI.
[IpakTuueckas pabora
«Co31anue MoJIeH BUPYCa»

0.5

40

Bupycuble 3a601eBaHus
YeJI0BEKa, )KUBOTHBIX,
pacTeHuit

41

HanorexHosmornu B
OMOJIOTNH U MEIUITNHE

42

JKM3HEHHBIN UK KIETKU

43

Matpuunslii cuntes JHK

44

XpomocoMmsl. JTabopartopHas
pabota «3yuenue
XPOMOCOM Ha TOTOBBIX
MHUKpOIpenapaTax»

0.5

45

,HCJ'IGHI/IG KJIICTKU — MHUTO3

46

Tunsl kitetok. Kapuokunes u

0.5




nuTOKKUHE3. JlaboparopHas
pabora «Habmronenue

MHUTO3a B KJICTKaX KOHYHUKA
KOpEIIKa JIyKa (Ha TOTOBBIX

MHUKpOTpenaparax)»
47 Perynsunus »kM3HEHHOTO
LIUKJIa KJIETOK !
48 OpranusM Kak eIMHOE LE0e 1
TkaHu pacTeHHil.
49 JlaGopaTopHas pabora
«/3yueHnue TkaHen ! 0-5
pacTeHUN»
TKaHM )KUBOTHBIX U
50 yenoBeka. JlabopaTopHas
paborta «M3yueHne TkaHeu ! 0.5
KUBOTHBIX)»
Oprassl. CHCTEMBI OPraHOB.
51 JlaGopaTopHas pabota
«/3y4yeHue opraHon ! 0.5
[IBETKOBOT'O PAaCTEHUS»
52 Ormopa Tena opraHu3MOB 1
53 JIBrKeHHE OpraHu3MOB 1
54 IIuranue opranusMoB 1
55 [InTaHre MO3BOHOYHBIX 1

JKHNBOTHBIX.
HI/IH_[eBapI/ITeJ'IBHaH CHCTCMaA




YCI0BCKa

56 JlpIxaHue opraHu3MoB

57 JIpixaHue Mo3BOHOYHBIX
KUBOTHBIX U YETIOBEKa

53 TpancnopT BelecTB y
OpraHHU3MOB
KpoBeHnocHas cucrema

59 MMO3BOHOYHBIX KUBOTHBIX U
yeJioBeKa

60 Boiaenenue y opranu3smosB

61 3amuTa y OpraHu3MoB

62 HNmmyHHas cuctema
YeloBeKa

63 Paznpaxumocts n
peryJsiius y OpraHu3MOB
I'ymopanbHas perymsanus u

64 SHJIOKpUHHAs CHCTEMA
KUBOTHBIX U YEJIOBEKa

65 @opMBI pa3MHOKEHUS
OpraHU3MOB

66 [TonoBoe pazmMHOKEHUE

67 Meiios

68 l'amerorenes. O6pa3zoBanue 0.5

1 pa3BUTHC MOJIOBBIX KJIIETOK.
JlabopaTopHas pabota




«3ydyenue crpoenus
IIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax»

69

NuauBuyansHOE pa3BUTHE
OPraHU3MOB — OHTOT€HE3

70

3a1<nazu<a OpraHoOB U TKaHel
U3 3apOABbINICBLIX JINCTKOB

71

Poct u pa3BuTHE KUBOTHBIX.
JlaGopaTopHas pabota
«BpbIsiBIICHHE IPU3HAKOB
CXOJICTBA 3aPOJIbIIICH
MO3BOHOYHBIX KHBOTHBIX)

0.5

72

Pa3zmHoxeHue u pa3BuTHe
pacrenuii. JlaboparopHas
pabota «CTpoeHue opraHoB
Pa3MHOKEHHUS BBICIIUX
pacTeHU»

0.5

73

Hctopus craHOBIEHUS U
pa3BUTHSA T€HETUKH KaK
HayKHU

74

OCHOBHBIE TTOHSTHUS U
CHMBOJIbI T€HETHKH.
JlabGopaTopHas pabota
«JIpo3oduna kak 00BEKT
TeHETHYECKUX
HUCCIIEJOBAaHUIN

0.5




75

3aKOHOMEPHOCTH
HaCIIeIOBaHHS MTPU3HAKOB.
Mownorubpuanoe
CKpEeIIBaHHUE.
[IpakTuueckas pabora
"N3yueHne pe3ynbTaToB
MOHOTHOPHIHOTO
CKpelnuBanus y Apo30duisr"

0.5

76

ITuTonoruyeckre OCHOBBI
MOHOTHOPHIHOTO
CKpEIIUBaHUS

77

AHanu3upyroiiee
ckpemuBanue. Henomnnoe
JAOMUHHUPOBAHUC

78

JlurubpuiHoe CKpenBaHue.
[IpakTuyeckas padora
«3y4yeHue pe3ysbTaToB
JUTHOPUIHOTO CKPEIIUBAHHS
y Ipo30(HITBD)

0.5

79

IluTonornyeckrue OCHOBEI
TUTUOPUTHOTO CKPEITUBaHUS

80

CHeHJ’IeHHOC HaCJICOJOBaHUC
IIPU3HAKOB

81

XPpOMOCOMHasI TEOPUS
HACJIeICTBEHHOCTH

82

T'e”HeTuka nmona




&3

T'eroTun kak nenoctHas
cucreMa

84

I'eneTnueckuii KOHTPOIIb
pa3BUTHUS PaCTCHUM,
JKUBOTHBIX U YEJIOBEKA

85

HM3MeHYHBOCTH IIPU3HAKOB.
Bugsl u3amMeHUnMBOCTH

86

MoaudukanroHHas
W3MEHYUBOCTD

87

BapuauvoHHsll psa u
BapHallMOHHAs KpUBasl.
JlaGopaTopHas pabota
«Hccnenosanue
3aKOHOMEPHOCTEN
MOIU(PHUKAITMOHHON
n3MeHunBoCcTHU. [TocTpoenune
BapHaLlMOHHOTO psiaa U
BAPUALIMOHHON KPUBOI»

0.5

88

I'emoTUIIMUECKas
N3MEHYNUBOCTD.
KomOnHaTHBHAsS
U3MEHYNUBOCTH

89

MyTanunonHas
W3MEHUYUBOCTb.
[IpakTruueckas pabota
«MyTanuu y a1po30¢uisl (Ha
TOTOBBIX

0.5




MUKpoOIIpenaparax)»

90

3aKOHOMEPHOCTH
MYTaI[MOHHOTO MpOIlecca.
OIUTreHETHKA U
SMHUT€HOMHKA

91

I'eneruka yenoseka.
[IpakTuueckas pabora
«CocTaBieHue 1 aHAJIU3
POIOCIOBHOMN

0.5

92

MeTtonasl MeqUIIMHCKON
T€HETUKHU

93

3HayeHne MeIUIIMHCKOMN
TeHETUKH B
MPEIOTBPAICHUH U JICUSHUN
FeHETUYECKHX 3a001eBaHNMI
yeJioBeKa

94

OCHOBHbBIEC TTOHSATHS
cenekuuu. JlabopaTopHas
pabora «M3yueHnue copToB
KYJIbTYPHBIX PACTEHUH U
TIOPOJ] IOMAITHUX
KHUBOTHBIX)»

0.5

95

MeToap! ceIeKITMOHHOM
pabotel. JlaboparopHas
pabora «M3yueHne MeTo10B
CEJIEKI[UU PACTECHUI»

0.5




96

JlocTrxkeHus ceJeKIuu
pacTeHU! U KUBOTHBIX.
[IpakTuueckas pabora

«IIpuBuBKa pacTeHHID»

97

CoxpaHeHnue, u3y4eHue u
UCIIOJIb30BAHUE
TeHETHYECKUX PECYPCOB

98

BuotexHonorus Kak Hayka u
OTpacib MPOU3BOACTBA.
[IpakTuyeckas padora
«3yuenune 0ObEKTOB
OMOTEXHOJIOT UM

0.5

99

OcHOBHBIC HaIllpaBJICHUA
CHHTETHUYECKOW OMOJIOTUH

100

XpOMOCOMHaH 1 ICHHasd
HHXXCHCPUA

101

Menuimackue
OMOTEXHOJIOTHHA

102

[ToBTOpenue, o6o0IIEHNE,
cUCTeMaTu3alus 3HaHu!

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOTPAMME

102

13.5




11 KJIIACC

Ne
n/
n

Tema ypoka

KoauuyecTBo yacoB

KonTposabhbie

Bcero
padoTbI

IIpakTyeckue
padoThI

Jara
U3ydeHus

DJIEeKTPOHHbIE
nudposbie
oOpa3oBaTe/ibHbIEC

pecypchl

OBosrOIMOHHAs Teopust Y.
HapBuna

JBroKyIIHE CUIIBI
3BOJIIOLIMM BUJIOB 110 Y.

HapBuny

Bops6a 3a cymecTBoBanue,
€CTECTBECHHBIN U
UCKYCCTBEHHBIN 0TOOp

BxoaHas KOHTpOJIbHAS
pabora

dopmMupoBaHUE
CUHTETUYECKOM Teopuun
IBOJTIOINH

OTanel 3BOJIOIMOHHOTO
mpoIriecca: MUKPOIBOJIOIIHS
1 MaKpOdBOJTFOITHUS

[TonmyysAnms —
3JI€MEHTapHas €INHMIA
JBOJIIOLIMH

3aK0H T€HETUYECKOTO

0.5




paBHoBecus Jx. Xapau, B.
Baitn6epra. JlaboparopHas
paborta «BrisBienue
W3MEHYHMBOCTH Y 0COOeH
OJTHOTO BUIA»

DneMeHTapHbIE (PaKTOPHI
3BOJIOIHH. DPPeKT
ocHoBarenst. Dddexr
OyTBUIOYHOTO TOPJIBIIIKA

10

Murpauyu. U3onaumuun
MOITYJISLIAN:
reorpaguueckas,
Ouooruyeckas

11

EctectBeHHbII 0TOOP —
HaATPABISAIONUHN (aKkTOp
ABOJIIOLIUU

12

[TooBoii oTOOp

13

[IpucnocoGieHHOCTh
OpPraHU3MOB KaK pe3yJbTar
MUKPO3BOJTFOIIHH.
JlaGopaTopHnas pabota
«M3y4yenne apomop}ho30B 1
UIM0aIANTalui y
pacTeHUH 1 )KUBOTHBIX)

0.5

14

[Tpumepsl
MIPUCTIOCOOJICHUH Y
OpraHU3MOB:

0.5




MOpP(OJIOTHYECKHE,
¢duznosnoruyeckue,
OMOXMMUYECKUE,
MOBEJICHYCCKUE.
JlaGopaTtopHnas pabota
«ITpucnocobnenns
OpPraHU3MOB U UX
OTHOCHUTEIIbHAs
11EJIECO00PA3HOCTHY

15

Bun, ero kpurepuu u
cTpyktypa. JlaboparopHas
pabora «CpaBHEHHE BUIOB
10 MOP(HOIOTHIECKOMY
KPUTEPUIO»

0.5

16

CrpykTypa BUIa

17

Bunoo6pa3oBanue kak
pe3ynbTar
MUKPOIBOTFOIIH

18

CBs3b MUKPO3BOJIFOIUU U
SIMUACMHUOJIOINHN

19

Makpoa3Bostronus.
ITaneoHTOIOrHYESCKHUE
METO/IbI U3YUYEHUS
DBOJIIOLUU

20

buoreorpaduueckue
METO/bI H3Y4YCHUS
IBOJTIOIIH




21

DOMOpHOJIOTHYECKUE 1
CpaBHHUTCIIbHO-
MOP(OJIOTHUECKUE METOIBI
N3YUCHUA DBOJJIIOLUA

22

MonexynspHo-
TCHCTUYCCKHC,
OMOXHUMHYECKHUE U
MaTEeMaTUYCCKHUE METOIBI
W3YUYEHUS IBOJIIOIIUU

23

OO111e 3aKOHOMEPHOCTH
9BOJIIOLINH

24

AnanTuBHAas paguarys.
HepaBHoMepHOCTH TEMIIOB
3BOJIIOIHUHU

25

HayuHble rUmoTe3bt
MIPOUCXOXKICHHUS KU3HU Ha
3emiie

26

Honayunsie
MPEJICTABICHUS O
3apOKICHUH KU3HU

27

OCHOBHBIE dTaNbl
HEOPraHUYECKOMN
IBOJIFOINHU

28

I'unioressl 3apoxaeHUs
JKU3HHA

29

Ucropus 3emiu 1 MeTOAbI

0.5




€€ U3y4cHUS.
JlaGopaTtopHnas pabota
«3ydyenue u onucanue
HCKOIaeMbIX OCTaTKOB
JPEBHUX OPTaHU3MOB»

30

HauanpHbIe sTamms:
OPraHUYeCKON IBOJIIOILUU

31

OBOIIOLUS DYKApUOT

32

OCHOBHBIE TaIlbI
IBOJIFOLMU PACTUTEIILHOTO
mupa. [IpakTudeckast
pabora «3yueHue
0CcOOEHHOCTEH CTpOeHUS
pacTeHui pa3HbIX
OT/ICJIOB»

0.5

33

OCHOBHBIE 3Tallbl
9BOJIIOLIUH KUBOTHOTO
MHpa

34

OBOJIOIUS )KUBOTHBIX.
[IpakTrueckas padota
«3ydyenune ocobeHHOCTEH
CTPOEHUS TTO3BOHOYHBIX
KUBOTHBIX)»

0.5

35

PaszButue xu3au Ha 3emiie
0 3paM U Ieproiam

36

MaccoBble BEIMUPaHUS —
9KOJIOTHYECKHUE KPU3UCHI




IPOILLIOro

37

CoBpeMeHHbI!
DKOJIOTUYECKUN KPU3HC,
€ro 0COOEHHOCTH

38

COBpeMeHHaH cucreMma
OpTraHHU4Y€CKOIro Mupa

39

OcCHOBHEBIE
CHUCTEMAaTUYECKHUE TPYIIITHI
OpraHU3MOB

40

AHTpONOJIOTHSI — HayKa O
genoBeke. Pa3surue
MPEJCTaBICHUN O
MPOUCXOKICHUHU YEJIOBEKA

41

MecTo 4enoBeka B CUCTEME
OpPTaHHYECKOTO MHPA.
JlaGopaTtopHnas pabota
«3ydyenune ocobeHHOCTEH
CTpOEHHUS CKeJleTa
YeJI0BeKa, CBA3AHHBIX C
PSIMOXOXKICHUEM»

0.5

42

JIBrKy1mye CUiibl
AHTPOIIOr€HE3A.
[Taneoreneruka n
[1aJIEOTEHOMUKA

43

CooTHolIeHue
OHMOJIOTMYECKUX U
COLIMATIbHBIX ()aKTOPOB B




AHTPOIIOTCHE3C

44

OCHOBHBIE CTaIUU
AHTPOTIOTeHe3a. DBOIOIUS
COBPEMEHHOTO YeJI0BeKa

45

YenoBeueckue packl.
[IpakTuueckas pabora
«3ydyeHne 3K0I0rHuecKux
aJanTalui YeJI0BeKay

0.5

46

MC}K,I[I/ICI_[I/IHJ'H/IHapHBIC
MCTOJbI aHTPOIIOJIOTUH

47

3apoKIeHUE U pa3BUTHUE
9KOJIOTHH

48

MeTo1bl SKOJIOTHH.
JlaGopaTopHnas pabota
«3yyenune meTo10B
9KOJIOTUYECKUX
HUCCIIEJOBaHUN»

0.5

49

3HaYEeHNE IKOJIOTHUECKUX
3HAHUI Q)11 YeIIOBEKA

50

Okonornyeckue pakTopbl

51

AbGuoTtndeckue (hakTophbI.
CBeT Kak dKOJIOTUYECKUI
daxtop. JlaboparopHas
pabota «BblsiBieHHE
MPUCTIOCOOTICHUIA
OpPTraHU3MOB K BIUSTHHIO

0.5




CBECTa»

52

AbuoTtnueckue HakTopsl.
Temneparypa kak
IKOJIOTUYECKUH (aKTop.
JlabopaTtopHnast pabota
«BbIsBIEHUE
MPHUCIIOCOOICHUI
OpPTraHU3MOB K BITUSTHHIO
TEMIIepaTypb»

0.5

53

AbuoTtnueckue HakTopsl.
BnaxnocTs kak
IKOJIOTUYECKUH (aKTop.
JlabGopaTopHnast pabota
«AHaTOMHYECKHE
0COOEHHOCTH pacTeHUH U3
Pa3HbIX MECT OOUTAHUS»

0.5

54

Cpenpl oOuTaHus
OpPTaHU3MOB

55

buonornueckue PUTMBI

56

JKuznennsie Gopmbl
OpraHu3MOB

57

buoTtnueckue dhaxkropsl

58

3HaueHne OMOTHYECKUX
B3aNMMOJACHCTBHUH I
CyLIECTBOBAHUSA
OPraHu3MOB B CpEJIe




oOuranus

59

DKOJIOTHYECKUE
XapaKTEPUCTUKU
MOMYJISILIUN

60

OcHoOBHBbIE TIOKa3aTENN
HOIYJISILVM: YUCIIEHHOCTb,
IUIOTHOCTB, BO3PACTHAs U
HI0JIOBasi CTPYKTYpa

61

OcHOBHBIE TIOKA3aTeNN
HOIYJISLUH: POXKIAEMOCTb,
HOPUPOCT, TEMIT POCTA,
CMEpPTHOCTb, MUTpaLlUU

62

DKoJoruveckas CTpykTypa
HOIYJISILIUH

63

JuHamMuyka nomynsuuu u eé€
peryJsnus

64

Kpussie pocra
YUCJICHHOCTHU IOITYJIAINH.
KpI/IBI)Ie BbIDKUBAaHUA

65

DKoJioruueckas HuIa
Buza. JlaboparopHas
paborta «I[IpucnocodbneHus
CeMsIH paCTeHUN K
paccesIeHUIo»

0.5

66

Bun xak cucrema
MOIYJISANA




3aKOHOMEPHOCTH

67 MOBEJICHUS U MUTpaLUi
YKUBOTHBIX

68 Coo00111€CTBO OPraHu3MOB
— OHoIeHO3

69 DKocucTeMa Kak OTKpPhITast
cucreMa
KpyroBopor BemecTB u

70 MOTOK PHEPTUHU B
9KOCUCTEME

71 OcCHOBHBIE TIOKa3aTeNn
9KOCUCTEMBI

72 DKOJOTUYECKHUE MUPaMHIbI

7 W3menenus coobuecTs —
CYKIIECCUH
[TpupoHbIE SKOCUCTEMBI.

74 DKOCHUCTEMBI 03€P U PEK.
DKocucTeMsl MOpel U
OKEaHOB
[TpupoHbIE SKOCUCTEMBI.

75 DKOCHUCTEMBI TYH]Ip, JIECOB,
CTene, MyCThIHb

76 AHTpPOIOTreHHbIE
9KOCUCTEMBI

77 Yp603KOCUCTEMBL. 0.5

[TpakTrueckas pabota




«3ydyenue u onucanue
ypOOIKOCUCTEMBI»

78

3aKOHOMEPHOCTH
(dbopMUPOBaHUS OCHOBHBIX
B3aUMOJICUCTBUI
OpPraHU3MOB B DKOCHUCTEMAX

79

MexaHu3MBI BO3JCCTBHUS
3arpsI3HEHUI Pa3HbIX TUIIOB
Ha cyOOpraHU3MEHHOM,
OPraHU3MEHHOM,
MOIYJISIUUOHHOM U
SKOCHUCTEMHOM YPOBHSIX

80

buocdepa —
oO1ieruianeTapHas
o0omouka 3emnu

81

VYuenue B. U.
Bepnanckoro o 6uocdepe

82

3aKOHOMEPHOCTH
CyIIeCTBOBaHUS OMOChepbl

&3

KpyrosopoTs! BemecTs u
OMOTeOXMMHUYECKUE ITUKITBI

84

3oHanpHOCTH OnoCchepsl.
OcHOBHBIE OMOMBI CYIIN

85

YcroitunBocTh 6uoCchepsl

86

OKOJIOTHYECKHE KpU3uChl U
HX ITPUYHUHBI




87

BoselicTBue yenoBeka Ha
ouocdepy. AHTPOIOTCHHOE

BO3JICHCTBHE HA
pacTUTENBbHBIN 1
YKUBOTHBIN MU

88

OxpaHa npupojsl

89

OcCHOBHBIE IPUHLUIIBI
YCTOMYMBOTO pa3BUTHUSA
4eJIOBEYECTBA U IIPUPOJIBI

90

PammonanbHOE
MPUPOJIOTIONB30BAHUE U
COXpaHEHHe
OMOJIOTUYECKOrO
pa3HooOpasus 3emin

91

["omoBast KOHTPOJIbHAS
pabora

92

O0001IeHME 110 TEME
«MHuKpO3BOJIIOIUA U €€
pe3yabTaThD)

93

O60611eHne 10 TeMe
«Maxkpo3Bosronus u €
pe3ynbTaTh»

94

O6o061ieHne 1o Teme
«IIponcxoxaenue n

pa3BUTHE KU3HU HA 3eMIIe»

95

O000I11IeHE IO TEME




«IIpouncxoxnenue
YEJI0BEKa — AaHTPOTIOTEHE3)
O6o0061u1eHne 1o TEMe

96 «OJKO0JIOTHS — HayKa O !
B3aMMOOTHOIIICHHSIX
OpPTaHH3MOB)
O6o061ieHne o Teme

97 «Opranusmsl U cpena 1
oOuTaHUS
O0600611IeHE IO TEME

98 «IKO0JIOTHSI BUIOB U 1
MOIYJIALIAN»
O0001IeHME 10 TEME

99 «buocdepa — rimobanpHas 1
9KOCUCTEMa»

100 1

101 1

102 1

OBILEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME 102




ITPOBEPAEMBIE HA EI'S 10 BUOJJOI'MY TPEBOBAHUA K PE3YJIbTATAM OCBOEHMUAA
OCHOBHOMH OBPA3OBATEJIbHOU IMTPOI'PAMMBI CPEIHEI'O OBHIETI'O OBPA30BAHUA

Kon o .

IpoBEpseMOro IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUSI OCHOBHOI 00pa3oBaTe/IbHOM
NPorpaMMbl cpeaHero oonero oopasoBanus

TpeGoBaHus porp pei t P

CdopmrpoBaHHOCTh 3HAHUI O MECT€ U POJU OMOJOTUMU B CUCTEME €CTECTBEHHBIX HAyK, B (hOpPMHpPOBaAHHUU
COBPEMEHHOM €CTECTBEHHOHAyYHOW KApTHUHBI MHUpA, B MO3HAHUM 3aKOHOB MPUPOJBI U PEIICHUH KU3HEHHO
BaXXHBIX COIIMAJIBHO-3THYECKHNX, JOKOHOMHUYECCKHX, IJKOJOI'MYCCKHUX HpO6J’I€M YeJIOBCUYECTBA, a TaKXEC B
pEIIeHNH BOMPOCOB PAIMOHAIBLHOTO MPUPOONONIB30BAHMS, B (OPMUPOBAHUU IIEHHOCTHOTO OTHOILIEHUS K
MpUpPOJie, OOIIECTBY, YEJIOBEKY; O BKJIAJC POCCHUUCKHX W 3apyOEKHBIX YUEHBIX — OHOJIOTOB B DPAa3BUTHE
OuoorNu

Bnanenue cuctemoil 3HaHuM 00 OCHOBHBIX METOJaX HAYyYHOTO IMO3HAHMS, UCIIOJIb3YEMbIX B OMOJIOIMYECKHX
UCCIIEIOBAHUIX JKMBBIX OOBEKTOB M OKOCHUCTEM (OMMCaHWE, W3MEpPEHuE, IpoBeNeHUE HAOIIOACHUN);
croco0aMH BBISIBIICHUS U OLIEHKU aHTPOIIOTEHHBIX U3MEHEHUH B IPUPOJIE.

YMeHue BbIABUTATh THUIIOTE3bl, MPOBEPSATh HX OSKCIEPUMEHTAIBHBIMH CpEACTBaMHU, (OpMYIUpPYs Ielb
UCCIIEIOBaHMsl, aHAIM3UPOBATh MIOJYyUYEHHBIE PE3YJIbTAThl U 1€71aTh BHIBO/BI.

BrisiBieHre 3aBHCHUMOCTH MEXAy HCCIENyeMbIMU BEIUYMHAMH, OOBSICHEHHE IOJYyYEHHBIX PEe3yJIbTaTOB U
(¢ opMyIHpOBaHUE BHIBOJIOB C HCIOIb30BAHUEM HAYUHBIX IMOHITUHN, TEOPUI U 3aKOHOB

YMeHue BIaieTh CUCTEMON OMOJIOrMYecKHX 3HAHUHM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIONIME OUOIOrHYECKHe
TEPMHHBI U TOHATUS (’KU3HbB, KJIE€TKA, TKaHb, OpraH, OPraHu3M, BU/I, OIS, SKOCUCTEMa, OMoLIeH03, buocdepa;
MeTaboJu3M, TOMEOCTa3, KJIETOYHbIA HMMYHHTET, OHOCHMHTEe3 Oenka, OWONOIUMEpHI, JHCKPETHOCTH,
CaMOpETryJIsIlMsl, CaMOBOCIIPOM3BEJICHUE, HACIEACTBEHHOCTh, W3MEHUYMBOCTh, HSHEPrO3aBHCUMOCTb, POCT U
pazBUTHE);

Oononornueckne Tteopuu: kierouHas Teopus T. IllBamna, M. Illneiinena, P. Bwupxoma; kimoHaJIBHO-
cesiekTuBHOro mmmynurera II. Opmux, .M. MeuHnkoBa, XpoMOCOMHas Teopusi HacleACTBEHHOCTH T.
Moprana, 3akoH 3apojsiiieBoro cxojnctBa K. bapa, sBomonmonnas teopusi Y. lapBuHa, CHHTETHYECKas
TEOpHsl HBOJIOIMH, Teopusi aHTpororenesa Y. /lapsuna; teopust 6uoreonenosa B.H. Cykauésa; yuenue H.W.
BasuioBa o meHTpax MHOrooOpasus M MPOUCXOXKICHUS KyJIbTYpPHBIX pacteHuid, yueHue A.H. CesepioBa o
NYyTSAX U HampaBJIeHUsIX 3Bojroluy, yuenue B.J. Bepaaackoro — o Guocdepe);




3aKOHbI (€AMHOOOpa3us IOTOMKOB IIEPBOIO IOKOJEHMS, PACLIEIUVIEHHUS NPU3HAKOB, HE3aBHUCHUMOIO
HacjeA0BaHUs NpHU3HAKoB ['. MeHpens; CLEIIEHHOIO HAcCleI0BAHMS MPU3HAKOB U HAPYILICHUS CLEIUICHUS
resoB 1. MopraHa; TOMOJIOTHYECKHMX PSJAOB B HacleICTBEHHOW wu3MeHunBoctn H.M. Baswiosa;
reHeTudyeckoro paBHoBecus JDx. Xapaum u B. BaitnOepra; 3apopgsimeBoro cxoxactBa K. boapa;
ounorenernyeckuit 3akoH . ['exkens, . Mioiepa);

MIPUHIIMIIBI (YUCTOTHI FAMET, KOMIUIEMEHTAPHOCTH);

npaswia (MuauMyMa FO. JInbuxa, 3K010rnyeckoi nupamuibl Yuces, OMOMacchl U IHEPTUH);

runote3bl (koamepBatHoil A.M. Onapuna, nepBuuHoro OynboHa Jx. XomaeiiHa, mukpocdep C. Dokca,
pudosuma T. Yek)

Vmenue peiiaTtb IMOUCKOBBLIC OHOJIOTHYECKHUE 3aaa4u; BBIABJIATL HNPUYHUHHO-CICACTBCHHBIC CBA3HM MCKIY
HCCIICAyEMbIMU OHOJIOTHYECKUMU OG’LGKT&MI/I, nponeccaMu M ABJICHUAMMU, JCJIATb BBIBOJABI W IIPOTrHO3bI Ha
OCHOBAHHWHU IMOJTYUCHHBIX PE3YJILTATOB,

COCTaBJIATh TCHOTUIIMYCCKUEC CXEMbI CKPCIIUBAHWA IJIA PA3HBIX THUIIOB HACJICAOBAHUS IIPU3HAKOB Y OPraHN3MOB,
COCTaBJIATH CXCMbI IICPCHOCA BCIICCTB M SHCPIrur B SKOCUCTEMAX (HGHI/I ITUTaHWA, ITMIIICBBIC CGTI/I)

YMeHue ycTaHaBIMBaTh B3aUMOCBSI3U MEXIy CTPOCHHEM U (QYHKIUSMHU: OPraHOWAOB, KJIETOK pa3HbIX
TKaHell, opraHaMM M CHCTEMaMH OPraHOB y PACTEHH, KUBOTHBIX M YEJIOBEKA; MEXAy dTarnaMu oOMeHa
BEILIECTB; 3TallaMU KJIETOYHOIO IMKJIA W JKU3HEHHBIX IUKJIOB OPraHMW3MOB; 3TanaMud 3MOpPHOHAIBHOIO
Pa3BUTHSL;, T€HOTUIIOM U (peHoTUnoM, (heHOTHUNIOM U (hakTopamMu cpeabl OOMTAHHUS; MPOLECCAMU IBOJIOLNH;
JBWKYLIMMH CUJIaMU aHTPOIIOr€He3a; KOMIIOHEHTaMU Pa3IUYHbIX 3KOCHCTEM U MPUCIOCOOJIEHUSMU K HUM
OpraHU3MOB

YMeHue BBIIEIATH CYIECTBEHHBIEC IPU3HAKU:

CTPOCHUA BUPYCOB, KJIICTOK ITPOKAPHUOT U 3YKAPUOT; OJHOKJICTOUYHBIX U MHOT'OKJICTOUYHBIX OPraHnu3MoOB, BUJI0B,
OMOreoLeHO30B, PKOCUCTEM M OHoc(epbl; CTPOEHUS OPraHOB M CUCTEM OpPraHOB PACTECHHM, *XKMBOTHBIX,
YeJI0BEKa; IMPOLECCOB KU3HEACSITEIbHOCTH, MPOTEKAIOIIMX B OPraHU3Max pacTeHH, )KUBOTHBIX U YEJIOBEKA;
OMOJIOTMYECKUX MpOIleccoB: oOMeHa BemiecTB (MeTaOonu3M), MHPOpPMALUU W MPEBPAIICHUS SHEPrHH,
Opo’keHus1, aBTOTPO(HOI0 U IreTepoTpo(PHOro TUMOB MUTAHUS, POTOCHHTE3a U XEMOCUHTE3a, MUTO3a, MEH03a,
raMeToreHesa, SMOpHOreHe3a, MOCTIMOPHOHAILHOTO Pa3BUTHS, PA3MHOXKEHHS, UHAUBHUIYaIbHOTO PAa3BUTHUS
opraHu3ma (OHTOr€He3a), B3aUMOJICHCTBUSI TE€HOB, TIeTepo3Hca; JEUCTBUN HCKYCCTBEHHOIO 0TOOpA,
CTaOMJIM3UPYIOLIETO, JIBUKYIIETO M  Pa3pbIBAIOLIETO E€CTECTBEHHOTO O0TOOpa; ajIonaTpu4yeckoro u
CUMIIATPHUICCKOI0O BI/II[OO6paSOBaHI/I$I; BJIMAHUA AOBHXXYIIUX CHJI OSBOJIOIMU Ha FCHO(i)OH}I IOITYJIAINH
IpUCcoco0JICHHOCTH OPraHU3MOB K cpejie 0OMTaHMs, YepeOBaHUsl HAIpPaBICHUN SBOJIIOLIUMHU; KPYTroBOPOTa




BCHICCTB M ITOTOKA SHCPIUM B SKOCUCTEMAX

ChopMupOBaHHOCTh YMEHHUS BBIJCIATH CYIIECTBEHHBIE NMPU3HAKU BHPYCOB, KIIETOK MPOKAPHOT U SYKAPHOT;
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, BHIOB, OHOTEOIIEHO30B M OSKOCHUCTEM; OCOOCHHOCTH
IpOLIECCOB OOMEHa BENIECTB M IIPEBpAICHHUS DSHEPrHMH B KJIETKE, (DOTOCHHTE3a, IUIACTHYECKOTO U
IHEPreTH4YecKoro oOMEeHa, XEMOCHHTE3a, MUTO3a, MEH03a, OIUIOJOTBOPEHHMS, PA3BUTHA U Pa3MHOXKCHUS,
MHAVBUAYAIbHOIO Pa3BUTHUS OpraHu3Ma (OHTOreHesa), OOprObI 3a CYyIECTBOBAaHHE, ECTECTBEHHOTO OTOODA,
BU1000pa30BaHMs, IPUCIOCOOIICHHOCTH OPraHU3MOB K CpeZie OOMTaHHMs, BIMSHUS KOMIIOHEHTOB SKOCHCTEM,
AHTPOIIOTEHHBIX HM3MEHEHHWH B DKOCHUCTEMax CBOEW MECTHOCTH, KPYrOBOPOTa BEIIECTB W IPEBPAIICHUS
SHEpruu B Ouocdepe

YMeHue HUCnoiab30BaTh COOTBCTCTBYIOIIINEC apPTryMCHTHI, 6I/IOHOFI/I‘ICCKYIO TCPMHUHOJIOTUIO U CUMBOJIUKY IJIA
A0Ka3aTeJIbCTBAa POACTBA OPTaHU3MOB PA3HBIX CUCTCMATHUYCCKUX T'PYIII; B3aUMOCBA3U OPraHU3MOB U CPCbl
O6I/ITaHI/I}I; CANHCTBA YCJIOBCUYCCKUX pPacC; HCO6XOJII/IMOCTI/I 300pOBOIO 06pa3a JKU3HH, COXpaHCHUA
p33H006pa3I/I$I BUJIOB M DKOCHUCTEM KaK YCJIOBHUSA COCYIICCTBOBAHUA IMTPHUPOABLI M YEJIOBCUCCTBA

YMeHHne KpUTHYECKH OIEHWBATh MH(HOPMAITUIO OUOJIOTHYECKOTO COACPKaHUsI; MHTEPIIPETUPOBATH STUUECKHE
aCTEeKThl COBPEMEHHBIX UCCIIEIOBAaHUN B OMOJIOTUH, METUIIMHE, OMOTEXHOJIOTUHU; pacCCMAaTPUBATh T100aIbHbIC
9KOJIOTHYECKUE MPOOIEMbI COBPEMEHHOCTH, (HOPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HUITHIO




HEPEYEHD 2JIEMEHTOB COIAEPKAHUA, ITPOBEPAEMbBIX HA
EI'D I1O BUOJIOI'MAN

Kon

[IpoBepsiemMblii 3JIeMEeHT CO/iep:KaHUs

buonorns xak HayKa. JKuBbIe cCHCTEMBI U NX HN3YUCHUC

1.1

CoBpeMeHHast OMOJIOTHS — KOMITJICKCHAs HayKa. bruojornueckue Hayku B U3y4aeMble
NPUKJIAHBIC U TIOMCKOBBIE HAyYHBIE HCCIICIOBAHUS B ONOJIOTHH.

3HavyeHrne OWONOTUM B (POPMHUPOBAHUHM COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTwl
Ouonorueil. 3HaueHHe OWOJIOTMM B MPAKTUUYECKOH JIEATENIBHOCTH YeJIOBEKa:

IIPOMBINUIEHHOCTH, OXPaHe IPUPOABI

MU 1poOsieMbl. OyHIaMEHTAIIBHBIE,

161 Mupa. IIpodeccun, cBsi3aHHBIE C

MCIUIIMHE, CCIIBCKOM XOSﬂﬁCTBe,

1.2

JKuBble cucTeMBI Kak npeaAMET U3YUCHU ouosorun. CBOWCTBA JKUBBIX CHCTEM|:

U OCIOCTHOCTb, CJIOKHOCTD

JUCKPETHOCTb U YHOPSJIOYEHHOCTb CTPYKTYpb

CaMOBOCIIPOU3BCACHUC, PA3APAKUMOCTb, USMCHYNUBOCTD, POCT U PA3BUTHC.

CAUMHCTBO XHMMHYCCKOIo COCTaBa,

»  OTKPBITOCTb, CaMOOpraHu3anusl,

YPOBHI/I OpraHu3alunu XUBbIX CUCTCM: MOJ'IGKy.]'ISIpHBIﬁ, KHGTOHHBIﬁ, TKaHeBBIfI, Opl"aHII/I3MeHHBII71, HOHy.]'IHLIHOHHO-BPII[OBOIZ,

HKOCUCTEMHBIN (OuoreorneHoTnueckuii), Ouocdepusiif. I[Iporeccel, mpoucxomsmu
NPU3HAKK )XUBOTO. JKU3HB Kak hopma CyIeCTBOBAaHHS MATCPUU

c B JKHMBBIX cHucTeMaX. (OCHOBHEIE

1.3

Mertoasl Ouonornyeckord Hayku. HaOmronenue, u3mMepeHHe, SKCIEPUMEHT, CHUCTEM
3aBUCHUMON W He3aBUCMMOW mnepemeHHOW. [lmanupoBanue skcnepumenta. [loctand
runote3a. [loHsitue BBIOOPpKM M €€ JOCTOBEpHOCTh. Pa3bpoc B Oumosiormueckuy
MOJIYYEHHBIX Pe3ybTaToB. [I[pUYMHBI HCKaKEHUS PE3yJIbTATOB dKciepuMeHTa. [ToHsaTy

faTu3anus, mMeraaHanus. IloHsarue o
BKa W IpoBepka runore3. Hynesas

naHHbIX. OllEHKa JIOCTOBEPHOCTH
[€ CTATUCTUYECKOTO TECTa

Kiietka kak Omonornyeckas cucrema

2.1

Knetka — cTpykTypHO-QYHKIIMOHAIbHAS €QUHMIIA >KUBOTO. McTOpus OTKpBHITUS K€l
Knerounas reopus (T. lLlIBann, M. lllnelinen, P. BupxoB). OcHOBHBIE M10JIOKEHUS COB
MeToapl MOJIEKYIISIPHOU M KJIIETOYHOW OMOJIOTHH: MUKPOCKOIIHS, XpoMaTorpadus, 34
muddepeHIanbHOe HEHTPUPYTHpOBaHUE, KYJIbTUBUPOBAHUE KIETOK

ku. PaGotsl P. I'yka, A. JleBenryka.
DEMEHHOM KJIIETOYHOW TEOPUHU.
KTpodope3, METOJI MEYEHBIX aTOMOB,

2.2

XUMUYECKUN COCTaB KJIETKHM. Makpo-, MUKpPO- M yJIBTPaMUKPONIEMEHTHI. Bona n e
y4acTue B CTPYKTYPUPOBAHUM KIIETKHU, TEIJIOPETYJISILMA. MUHEpaIbHbIE BELECTBA KJ
KaTHOHOB 1 aHUOHOB B KJIETKE.
buonornueckue mnonumepsl. benku. AMHUHOKUCIOTHBIM cocTaB OenkoB. CTPyKTypl
CTPYKTypa Oenka, menTuaHas cBsi3b. BropuuHas, TpeTuyHasi, 4eTBEPTUUHASL CTPYKTY]

t POJIb KakK pPacTBOPUTCIIA, pCarcHTa,
C€TKH, UX Ouooruyeckas POJIb. Pons

oI OenkoBOi Mousekyinbl. [lepBuuHast
bbl. JleHaTyparust. CBoiicTBa OEIKOB.

xr 1 - . 1 -



BoccranosnenHnsle nepeHocunky, ux pynkuuu B kiaetke. Cexksenuponanue JJHK.
CrtpykTypHast Ouosiorus: OMoxuMudeckue M OMOPU3NYECKUE HCCIEIOBAHUS COCTal
OromoJeKy

Ba U IPOCTPAHCTBEHHOM CTPYKTYpbI

23

TuIb! KJIETOK: YyKapruOTHYECKask U MpoKaproTHueckasi. CTpyKTypHO-()yHKIIMOHATBbHBI
Crpoenue npokaproTHueckoil kietku. Kierounast crenka 6akrepuit u apxeit. Ocooq
aBTOTPO(HON MPOKAPUOTUUYECKUX KJIETOK. MecTo U poJib IPOKapuOT B OUOIIEHO3aX.
Crpoenre u (YHKIMOHMPOBAHUE JYKApHOTHUECKOW kieTku. I[lna3marmueckas me
IUIa3MaTHYeCKO MeMOpaHbl. TpaHCIOPT BeIIECTB uepe3 IJIa3MAaTUYECKYI0 M
oOneruénnast qudQy3us), aKTUBHbIA (IEPBUYHBIA U BTOPUYHBIN aKTUBHBIA TPaHCIIO[
Pabora HaTpmii-kagueBoro Hacoca. DHAOLMTO3: MUHOLUUTO3, (ParouuTo3. DK30LUTO
(YHKLIMU KIETOYHOU CTEHKU PACTCHHA, TPHOOB.

Huronnaszma. Ilutozons. Lurockener. [IBuxkeHue nuroriasmbl. OpraHouzibl Kiie
KIeTku: sHpormiasmarnueckas cetb (OIIC), ammapar ['onbmku, TU30COMBI, HX C

e 00pa30BaHuUs KIETKU.
PHHOCTH CTPOCHHUS TeTepPOTPOPHOI U

MOpaHna (rasmanemma). CTpykTypa
eMOpaHy: maccuBHBIN (Tuddy3us,
T). [lonmynpoHuiiaeMoctTs MeEMOpaHbI.
3. Knerounasa crenka. Ctpykrypa u

rki. OnHOMEMOpaHHBIE OPTraHOUIbI
rpoeHre M (QyHKIUH. B3anumMocBs3b

OJTHOMEMOpaHHBIX OpPraHouAOB KieTKd. CTpoeHHe TpaHysIpHOrO peTHKyiayMa. CHHTE3 pacTBOPUMBIX OEJIKOB.

KJIETOYHBIX MeMOpaH. [nafkuil (arpaHyJspHBIA) SHAOMIA3MATHUECKUN PETHUKYITYN
lNonppxu. TpancnopT BelecTB B KiIeTKe. Bakyonau pacTUTENbHBIX KIETOK. KieTouHbI)
IToxyaBTOHOMHBIE OPraHOUABI KJIETKA: MUTOXOHIPUY, TUTACTHU/IBL.

Crpoenre u QpyHKIIMM MUTOXOHApPHHA M miactui. llepBuuHble, BTOPUYHBIC U CIIOXKH
JYKapHuoT. XJI0pPOIUIACTHI, XPOMOIUIACTHI, JICMKOILIACTHI BBICIIUX PACTCHUM.
HememOpannbsie opranouabl kietku Crtpoenue #  (QyHKIMH HeMeMOpaHHBIX
MukpodunameHTsl. Mplmeunsle KieTkd. Mukporpy6ouku. Knerounstii nentp. O
pecHrueK. MUKpOTpyOOUKH IUTOILIA3MBL. L{eHTpHOIb.

SAnpo. O6onouka siapa, XpOMaTHH, KapHOIUIa3Ma, SAPBILKHA, UX CTpoeHHEe U (DyHK

1. CexperopHasi (yHKIMS amnmapara
cok. Typrop.

ble MIACTUIBI (DOTOCHHTE3UPYIOIINX

OpraHouJ0B KJIETKH. PuOOCOMEIL.

TPOCHHUC W OBUXCHUC KI'YTUKOB H

1. SInepHblil OENKOBBIA MaTPHKC.

[IpocTpaHCcTBEHHOE PACIIONOKEHHE XPOMOCOM B UHTEP(}a3HOM sape. benku xpomaTuHa — TUCTOHBI.
Knerounsie Bkimouenus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK 9YKapHOT (PacTUTEI[bHOMU, >KUBOTHOM, TPUOHOI)

AccuMUISIMS U JUCCUMMIISIUS — JIBE€ CTOPOHBI MeTaboiu3ma. Turbl oOMeHa BeniecB: aBTOTPOMHBIN U reTepoTpodHbI.
VYuyactue kucioposa B 0OMEHHBIX Ipolieccax. JHEPreTHueckoe odecrnedeHue KIeTKu: npeBparieHue ATD B 0OMEHHBIX
nporeccax. MEepMEHTATHUBHBIN XapakTep pEaKkIuid KIETOYHOro Merabosm3ma. DepMEeHTH, MX CTPOCHHE, CBOWCTBA H
Mexanu3m geiictBus. Kodepmentsl. OTianuus ¢(EepMEHTOB OT HEOPraHMYECKHX KQTalu3aTopoB. benku-aktuBatopbl u
OCIKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (DEPMEHTATUBHBIX PEAKIIUN OT Pa3IMYHBIK (DAKTOPOB.

[lepBuuHBI CHHTE3 OpraHMYEcKHX BemiecTB B KieTke. dorocuuTe3. Ponp xmopdmiactoB B mporecce (OTOCHHTE3A.
CseroBas u TeMHOBas ¢a3bl. [IpoaykTUBHOCTH (oTOCHHTE3a. BiusHue pa3zianyuHbIX (PaKTOPOB HA CKOPOCTH (DOTOCHHTE3A.
3Hauenue hOTOCHHTERA.



2.5

Peaknuu wmatpuuHoro cuHTe3a. [IpUHIMIT KOMIIJIEMEHTAPHOCTH B PEAKIHIX
HacJeACTBeHHON nHpopManuu. ['eHeTnueckuii ko, ero cBoiicTea. TpaHckpumius — |
TPAHCKPHUIIIIUNA: KOMIUIEMEHTAPHOCTh, aHTHUNAPAIEIHHOCTh, ACUMMETPUYHOCTH. |
tpancnioptHbix PHK B Ouocunresze Oenka. YcmoBusi 6uocunte3a Oenka. Komuposa
OouocuHTe3e Oenka.

Opraauzanys TeHoMa y MPOKApUOT U DYKAPHOT. Perymnsius akKTHBHOCTH TE€HOB Y
Kaxo0, XK. Mano). Perynsmmst oOMeHHBIX MPOIIECCOB B KieTke. Kilerounslii romeocTa
Bupycel — HekiieTouHbIe POPMBI )KU3HU U 00HMraTHBIE Tapa3uThl. CTPOCHHE MPOCTHIX

OaxkTepruodaros.

MATPUYHOTO CHUHTe3a. Peanuszanus
vaTpuuHblii cuaTe3 PHK. IIprHImmne:
'paHCISIMA W €€ JTambl. Y4YacTue

HIIe aMUHOKUCTOT. Ponb pubGocoMm B

npokapuot. ['mnore3a onepona (.
3.
U CJIOKHBIX BUPYCOB, PETPOBUPYCOB,

BupycHrble 3ab6oeBanus yenoBeka, KUBOTHbIX, pacteHuil. CITNJ[, COVID-19, conunanpHbie 1 MEIUIIMHCKUE TPOOIEMBI

2.6

Knetounslif nuki, ero nepuoasl u perynsuus. Matepdasza u Muto3. OcoOeHHOCTH TIP(
ITogroroBka xietku k penenuto. lIpecunrernueckuit (MOCTMHUTOTUYECKHI), CHUH
(MpeMUTOTUYECKUI) TeprO bl HHTEP(DA3HI.

Matpuunslii cuntes JHK — perumkaums. ITpunuunsr perumkanuun JIHK: xomrmuie
CUHTE3, aHTUIIapaJlIesIbHOCTh. Mexanusm permkanuu JJHK. Xpomocomsl. Ctpoenue
XpOMOCOMHBIN HA0Op KIETKH — KapUOTHUIl. JIMIIIIOMAHBIA U TalUIOMAHBIA HA0OPHI XPa
ITonoBBIE XPOMOCOMBI.

Jenenune xnetkun — Muto3. CTaauy MUTO3a M NMPOUCXOMALIME B HUX IPOLECCH. THIE
buonornueckoe 3HayeHue MUTO3a. Perymsanus MUTOTHYECKOro LuKiIa KieTku. lIpo
aromTo3.

DyHKIHOHATIbHAS TCHOMUKA

LIECCOB, MMPOTEKAIOLINX B HHTEep(a3e.
TETUUECKUM U IIOCTCUHTETHUECKUN

MEHTApPHOCTD, I10JyKOHCEPBAaTUBHBIN
XpPOMOCOM
MOCOM. I'OMOJIOrHYHBIE XPOMOCOMBI.

1 MuTO3a. Kapnokunes u nUTOKHUHES.
rpaMMupyeMas KJIeTO4YHas rudenp —

Opranusm Kak OHOJIOTHYECKasi CUCTEMa

3.1

OnHOKIIETOUHBIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPIaHU3Mbl 1 MHOI'OTKAHEBBIE Op
@opMbl pa3MHOXKEHHMS OpPTaHM3MOB: Oecrojioe (BKJIIOYash BEre€TaTHBHOE) M TI0JIOB(
MOYKOBAHUE, CIIOPYJISAIHS, (hparMeHTaIusl, KIOHUPOBAHHE.
ITonoBoe pa3muHoxkeHue. [lonoBble KineTkH, wiau raMersl. Meio3. Craguum Menoss
Kpoccunrosep. buosornueckuil CMBICI Mei03a W IOJIOBOro Impouecca. Menos
OpraHU3MOB.

[TpenzapoapimieBoe pa3BuTHe. ['ameTorenes y >kuBoTHBIX. [lonoBsie sxene3sl. OOpasd
CnepmaroreHe3 u oorene3. CTpoeHHE MOJOBBIX KIETOK. OIUIOAOTBOPEHUE U 3M
CriocoObI O1UI0IOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WunuBuyanbHOE pa3BUTHE OpraHU3MOB (OHTOreHe3). Ctaguu SMOpHOTreHe3a KUBOTHBI

FAHU3MBI.
e. Buznpl Gecrionoro pa3smMHOKEHHUS:

. IloBenenne xpomocoM B Meifose.
MU €ro MECTO B XHM3HCHHOM IIHKIIC

BaHUC U PAa3BUTHE TOJIOBBIX KJICTOK.
OpHOHANTLHOE Pa3BUTHE KUBOTHBIX.

X (Ha mpumepe JiAryuku). Jpobienue.
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OTUIOZIOTBOPEHHE Y IIBETKOBBIX pacTeHui. OOpa3oBaHHE W pa3BUTHE CEMEHHU. M(
pPacTeHUH U KUBOTHBIX

XaHU3MbI PETYJIIIUU OHTOICHE3a Yy

3.2

I/ICTOPI/ISI CTAHOBJICHUSA U Pa3BUTUA I'CHCTUKH KaK HAYKH. OCHOBHBIE T'€HETHYECKHE IIOHSITHS U CUMBOJIBI. | OMOJIOTMYHBIE

XPOMOCOMBI, aJUICJIbHBIE TEHBbI, AJIbTCPHATUBHBIC IPU3HAKU, JAOMHHAHTHBIA U D
reTepo3nuroTa, YMCTas JHHUSA, TUOpUABI, TeHOTul, (eHoTun. OCHOBHBIE METO]
LUTOJIOTMYECKUI, MOJIEKYJIIPHO-T€HETUYECKUN

CLICCCUBHBI IIPU3HAK, I'OMO3UIOTA,
[bl TEHETHKH: THUOPHUA0JIOTHYECKUH,

33

Monoru6punnoe ckpemuBanue. [lepBorit 3akoH MeHens — 3aKk0H equHoo0pa3us THO
JIOMUHMpOBaHUA. BTopoii 3akoH MeHnzens — 3aKOH pacilleruieHus: mpru3HakoB. [{uTon
CKpeluBaHus. [ umoTe3a 4ucTOTH raMer.

Ananusupyroniee ckpemmuBaHue. [IpomMexxyTouHbl XapakTep HaciegoBaHus. Paciiy
JOMHUHHUPOBAHHH.

JurnbpuaHoe ckpenmBanue. Tpetnii 3akoH MeHens — 3aK0H He3aBUCHMOT'O HacCJe.l
OCHOBBI TUTHOPUIHOTO CKPEIMBaHUS.

CueruieHHoe HacnenoBaHue npu3HakoB. Pa6oter T. Moprana. CrernieHHoe Hacieno
MeX1y reHaMu. XpOMOCOMHas T€OpUsl HACJIeICTBEHHOCTH.

I'enetnka mosia. XpOMOCOMHBIN MEXaHU3M OINpENENeHHUs Mojia. AyTOCOMBI U TOJI(
reTeporamMeTHbIN 1oJ. ['eHeTndeckas CTpyKTypa MoJIoBbIX XpoMocoM. HacenoBanue 1
I'enotun kak menoctHas cucrema. I[lmeloTponus — MHOXXECTBEHHOE JACHCTBHE

B3anmoneiicTBrue HeauienbHbIX TeHOB. KommieMentapHocTs. Onuctas. [lonmumepus

pua0B nepBoro nokosieHus. [Ipasuno
OTUYECKHUE OCHOBBI MOHOTHOPHIHOTO

CTIJICHUE TMPU3HAKOB IMPH HEMOJHOM
pBaHMS Mpu3HaKkoB. L{uTomornyeckue
BaHNE T€HOB, HapYIIEHUE CIETUICHUS
BbI€ XPOMOCOMBI. ['OMOraMeTHbId U

IPU3HAKOB, CIETIJIEHHBIX C MTOJIOM.
refa. MHOXECTBEHHBIN aJICIIHU3M.

34

B3aumopeiictBue renotuna u cpeasl npu  GopmMupoBaHuM (peHOTMNA. VI3MEHUME

KOJIMYCCTBCHHBIC ITPU3HAKU. BI/II[BI N3MCHYMBOCTH: HCHACJICACTBCHHAA U HACJICACTBCHHAs.

OCTb MNpu3HaKoB. KauecTBeHHbIE U

Moau¢ukanuoHHas n3MeHYnBOCTh. Ponb cpensl B (opMupoBaHur MouduKanyoHiioil u3meHunmBocTd. Hopma peaxumu

npu3Haka. BapuanmonHsslii psa u BapuanmonHas kpusas (B. Moranncen). CoiicTBa Moy
I'enHotunuyeckas wu3MeH4YUBOCTh. (CBOMCTBa T€HOTUIUYECKOM HW3MEHYMBOCTH. Buyj
KOMOWHATUBHASI, MyTAI[HOHHASI.

KomOunatuBHas I3MEHYUBOCTL. Melio3 1 MOJI0BOI MPOIIeCC — OCHOBA KOMOWHATUBHON
W3MEHYMBOCTH B CO3/IaHIH T€HETUYECKOTO pa3HOO0pasusl B IpeiesIax OTHOTO BH/IA.
MyTatnnonHas "3MEHUYMBOCTb. BUbl MyTalMii: TeHHbIE, XPOMOCOMHBIE, TeHOMHBbIE. CIIOH
SnepHble M uMromnazMatuueckue MyTtamud. CoMaTtMdeckue W TOJOBbIE MYyTallWu.
MyTareHbl U WX BIMSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAlMOHHOTO TMPOIIEC

HacseacTBeHHOM n3MenunBoctu (H.W. BapuioB). BHesiepHasi "3SMEHUMBOCTD U HACIIE

(UKAIIMOHHOW N3MEHIUBOCTH.
(6] TEHOTUIMYECKOM W3MEHYUBOCTH:

U3MEHYUBOCTH. POJIb KOMOUHATUBHOM

TaHHbIE U UHAYLIMPOBAHHbBIE MYyTaIIH.
[IpyuvHBl BO3HUKHOBEHMS MyTaLUN.
ta. 3aKOH T'OMOJIOTHUECKHUX
CTBEHHOCTh

KapI/IOTI/IH YCJIOBCKa. Memz[yHapoz[Haﬂ mporpamMma HCCICOAOBaHHUA T'€HOMa 4YEJIO]

BCKA. MGTOI[BI HU3YUYCHUA T'CHCTHKHU

___________ . S~ N .
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Metoapl cenekMoHHON paboThl. MckycCTBEHHBIH OTOOp: MaccOBBIM M HMHIUBU]L
ceneknuu. McnplTanue npousBoauTenei mo noroMcTBy. OTOOp MO reHOTUITY C ITOMO]
oTOOp Mo reHoTHIry ¢ momoisio ananmza JJHK.

yaTbHBIA. ODTambl KOMOWHAIIMOHHOM
160 OIICHKH (DEHOTHUIIA TIOTOMCTBA U

HckyccTBEeHHBI MyTareHe3 Kak METOJ CEJEKUMOHHON paboThl. PagualioHHBIM M XHMUYECKUH MyTareHe3 Kak MCTOYHUK

MyTallUi y KyJIbTYPHBIX (OpM OpraHuzMoB. Vcmnonb3oBaHHMEe T€HOMHOIO peNakTHpd
JHK s monydeHust HCXOIHOTO MaTepuralia Jjisl CEIEKIUU.

[Tomy4enune nommruion1oB. BHyTprBHIOBas ruOpuam3anys. bim3kopoacTBeHHOE CKpeIvy
CKpeIBaHue, Wi ayToOpuauHr. ['ereposuc u ero npuunHsl. Kcrnons3oBanue reteposuca B
[Ipeononenne GecTiioans MEXBHUIOBBIX THOPHIIOB. JIOCTIKEHHS CETICKIIMY PACTEHHIA 1 KU

BaHUA U METOLO0B peKOM6I/IHaHTHBIX

aHMe, Wi nHOpuauHT. HepoacTeerHoe
ceneximy. OTnanéHHass THOPUIN3AIHSL.
BOTHBIX

3.7

OOBEKThI, UCHOIb3YEMbIE B OMOTEXHOJIOTHH, — KJICTOUHBIC U TKAaHEBbIE KYJIBTYPbI, MI
TpanuionHas OMOTEXHOIOTUs: XJIe00NeUeHHE, TOTYYSHUE KHUCIOMOIOUHBIX MTPOITYKTA
cuHTte3. OOBEKTHl MUKPOOMOJIOrUYECKUX TeXHOJIOTHH. [Ipon3BoaCTBO Oenka, aMHHOK|

HKPOOPraHU3MBbI, UX XapaKTEPUCTHKA.
B, BUHOJIe/Ine. MHUKpPOOHOIOTHUECKHA
ICJIOT U BUTAMMHOB.

OINIOJOTBOPCHUC. PGKOHCprKL[I/ISI HP'IHGKHGTOK 1 KIIOHUPOBAHUC JKUBOTHBIX. MGTOI[ TPAHCIUIaHTAlUU ACP KIICTOK.

XpoOMOCOMHAsi W TI'eHHas HHKeHepus. VICKyCCTBEHHBIM CHHTE3 I'€Ha M KOHCTDY
JloCcTMKEHHsT M TEPCHEKTUBBI XPOMOCOMHOW M T€HHOW HWHYKEHEpUU. MeauunHCK]
CTBOJIOBBIX KJIETOK

rmpoBaHue pexkomOuHaHtHeIXx JIHK.
ie OuotexHonoruu. Vcnonb3oBaHue

Cucrema u MHOTOOOpasne OpraHNuecKoro Mupa

4.1

buonorndeckoe paszHooOpasue opranu3MoB. COBpeMEHHas CHCTEMa OPraHUYeCKOId
OpTraHu3MOB. OCHOBHBIE CUCTEMATHUECKHE rpymIibl OpraHu3MoB.
OCOGGHHOCTI/I CTPOCHUSA U KUBHCACATCIBHOCTU OAHOKJICTOYHBIX OPraHHU3MOB. bakre)

mupa. [Tpunmuns! knaccudukanuu

puH, apXeH, OJHOKJIETOUHBIE TPUOHI,

OIHOKJICTOYHBIC BOAOPOCIH, APYTHUC NPOTUCTHI. KonoHuanbHbIE OpraHu3MBbl. I[BI/I)KCHI/IG OIHOKJICTOYHBIX OpPTraHHU3MOB:

aMEOOUIHOE, >KTYTHUKOBOE, PECHHYHOE. 3alluTa y OJHOKJIETOYHBIX OpPraHU3MOB.
OpraHu3MoB. TakCHCBI

Pasz[p AKUMOCTh Y OIOHOKJIICTOYHBIX

4.2

MHorokierounbsle pacTeHus. B3auMocBs3bp yacTeil MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu pacTeH)
Ocof

MHOT'OKJICTOYHOI'O OpraHu3Ma. OpraHI/I3M KaKk c€IUHOC 1CJIOC.
06pa3OBaTCJ'IBHaH,

PacCIIOJIOKCHUA TKaHEH B opraHax paCTeHI/Iﬁ

IIOKpOBHAaA, IIPOBOJAIIAsA, OCHOBHAA, MCXaHHYCCKaAsd.

TKaHI/I, OpraHbl U CHUCTCMBI OpPTraHOB

ii. Tubl pacTUTENbHBIX TKAHEH:

)eHHOCTH CTpOE€HHUsA, (QYHKIHA ¢

4.3

BereraruBHble U reHEpaTUBHBIE OpraHbl pacTeHU. PYHKINUN OPraHOB U CHCTEM Op
MHOTOKJICTOYHBIX PACTEHUMN: TpOnM3Mbl M HacTuu. [lornomeHue BOXBI, YTIIEKHCI
pacrenusimu. [lpixanune pacrenuid. uddysus ra3oB yepe3 MOBEPXHOCTb KIETKH.
Brinenenue y pacrenuii. 3amura y MHOTOKJIETOUHBIX pacteHuid. Kytukymna. CpencTsd

ranoB. Kapkac pacrenuil. /[BuxeHue
Oro rasa U MHUHEPAIbHBIX BEILECTB
TpaHCHIOpTHBIE CUCTEMBI PAcCTCHUH.
| TACCUBHOM M XMMHUYECKOMN 3aLUTHI.

dutoHIINALI.



Koxnoe nprxanue. XKabepHoe u 1€rouHoe JApIXxaHuE.
JprxaHue TO3BOHOYHBIX JKMBOTHBIX. OBOJIONMOHHOE YCIOKHEHUE CTPOCHUS

JprxaTenpHas cucTemMa 4desioBeka. MexaHW3M BEHTWISIUU JIETKUX Y NTUIl U MIIEK
OpraHu3MoB. TpaHCIOPT BEHIECTB y KUBOTHBIX. KpOBEHOCHAs cUCTEMA U €€ OpraHbl.
KUBOTHBIX. Kpyru kpoBooOpaimieHus. IBOJIONUOHHBIE YCIOXHEHHUS CTPOCHHS K]
KUBOTHBIX. BblziesieHne y opranu3mMoB. Beinenenne y ;kMBOTHbIX. COKpaTUTENbHBIE
MOJIOCTH TeJla C KPOBEHOCHOM W BBIIECIUTEIBHOW CcHUCTEeMaMU. BblaeneHue y m

MHOTI'OKJIETOYHBIX )KUBOTHBIX. HOKpOBBI " UX IIPOU3BOJHBIC.

JIETKUX TTO3BOHOYHBIX >KUBOTHBIX.
DIUTAOMIMX. TPaHCIOPT BELIECTB Y
KpoBeHoCHast cuctema Mmo3BOHOYHBIX
OBEHOCHOW CHUCTEMbI IMO3BOHOYHBIX
Bakyosau. Opranbl BeijeneHus. CBs3b
D3BOHOYHBIX JKMBOTHBIX. 3alllUTa Yy

PaznpaxuMocCTh M perysanust y Opranu3mMoB. Pa3apakuMoCTh Yy OJTHOKJIETOYHBIX OpraHU3MOB. Takcuchl. Pa3apakumMocTh u

peryJisiiys y MHOTOKJIETOYHBIX pacTeHuil. PocToBbIe BeliecTBa U MX 3HaYEHHE.
HepBHast cucrema u peQuieKTOpHAsE PEryyisius y MHOTOKJIETOYHBIX >KUBOTHBIX.
OBOJIOIMOHHOE YCIOXKHEHHE CTPOEHHUSI HEPBHOM CHUCTEMBI Y )KHUBOTHBIX.

Pa3zpaborka anroputmMoB u mnporpamm i 3¢ ¢GeKTUBHON (QYHKIHMOHAIBHOM aHH
IIPOTEOMOB, METa00JIOMOB MUKPOOPIaHU3MOB, PACTEHUH, )KUBOTHBIX M YEJIOBEKA

HepBHass cucrema u €€ OTIENBI.

pPTallMK T'CHOMOB, TPaHCKPUIITOMOB,

OpraHu3Mm 4eloBeKa U €ro 3/I0pOBbE

5.1

Opranbl U cucTeMbl OpraHoB 4enoBeka. OTIeNbl FOJOBHOIO MO3Ta MO3BOHOYHBIX K
nyra. be3ycrnoBHble U yciaoBHble pediekchl. ['yMopanbHash peryisiuusi U SHAOKPUHE
JKene3bl SHAOKPUHHOW CUCTEMBI U MX TOPMOHBI. JleiicTBUEe rOpMOHOB. B3anmocBs3
['umoranamo-runoduzapuas cucrema. Pednekce u pedaexkropnas nyra. besycioHsie

MBOTHBIX. Peduiekc u pednexkropHas
[asi CUCTEMa »XUBOTHBIX U 4YEJIOBEKa.
b HEPBHOW W SHIOKPUHHON CHCTEM.
YCIIOBHBIE PeIICKChI

5.2

3ammra opranu3ma ot 6osesHel. iMMyHHas cucrema yenoBeka. KieTounslii U rymo
npuoOpeTéHHbIi cnenuduyecknii IMMyHHUTET. Teopusi KIOHAIbHO-CEIEKTUBHOTO U]
C.Tonerasa). BocnanurtenbHble OTBETbl OPraHU3MOB.
3a001€BaHUN

paJIbHBIA UMMYHUTET. BpOKIEHHBIN,
mmyHuteta (I1.Opnux, ®.M.bepner,

Pomn BpO)K,Z[éHHOFO HMMYHUTCTAa B PpPa3BUTHU CUCTCMHBIX
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KposenocHas cuctema u e€ opranbsl. Cep/le, KpOBEHOCHBIE COCYbl U KpoBb. Kpyru k
PeryJIsIus

poBooOpamenus. Pabora cepana u eé

5.4

Hpixanue yenoBeka. uddysus ra3oB uepe3 MOBEPXHOCTb KIETKH. JlpIXaTenbHaj
MOBEPXHOCTh. Perysinust nbixanust. J{prxaTenbHbIe 00bEMBI

i cucTemMa uesioBeka. JlpixarenbHas

5.5

HI/IH_ICBapI/ITeJ'IBHaH CHUCTEMa YCJIOBCKA. OTI[eJ'IBI

BHYTpI/IHOJ'IOCTHOG W BHYTPUKIICTOYHOC IMUIICBAPCHUC

MUIICBAPUTCIIbHOT'O TpaK

Ta. HI/IH_ICBapI/ITeJ'IBHLIC KCJIC3HbI.

5.6

[ToxpoBel u ux mpousBoAHbie. Opranbl BoiaeneHus. [louku. CtpoeHue u (QyHKIH
CeKpeIys 1 00paTHOE BCACBIBAHKME KAK MEXaHU3MBI pa0OThI OPraHoB BeIIeIeHUs. O0p:

bHUpOBaHUEe HepoHa. DuibTpanus,
130BaHME MOYH Y YEJIOBEKA

D [ R 2 R =g a0 N
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CTPYKTypbl mnonyisiuuii. l3meHeHue reHo(oHAa MOMYJISIUU Kak 3JIEMEHTapHO,
reHernyeckoro pasHoBecus J[x. Xapau, B. BaitnGepra.

DOnemeHTapHbIe (HaKTOPbI (ABMXKYIIHME CHIIbI) 3BOOUKMK. MyTanoHHBIH nporecc. Ko
FE€HOB — CJyyailHble HEHAIpaBJIEHHblE M3MEHEHMsI 4acTOT ajulesiell B IMOMYJISIUs)
W3omnsmus momysisituii: reorpadudeckas (mIpoCcTpaHCTBEHHAsS ), Onosornueckas (pernpoy
(baktop
CTaOUIM3UPYIOLINH, pa3phiBatoni (Au3pynTUBHBIN). [Ton0BOI 0TOOP.
[Tprcnoco0IeHHOCTh OPraHU3MOB KaK pPE3yJbTaT MHUKPOIBOIIONUH. BO3HUKHOBEH]

EctecTBeHHbII 0TOOp — HampaBIsAIOLIUI spomorun.  Dopmel  ec]

Apomopdossl u unnoananrtauuu. Ilpumepsl mpucnocobnenuit y opranusmon. OT
OpraHu3MOB.

Bun, ero kputepuu u cTpykrypa. BumooOpa3oBaHue Kak pe3yiabTaT MHKPOIBOIIOL
BUJ000OpazoBanus. Ilytu u cmocoObl BUI000pa3oBaHUS: aJJIONAaTPHUECKOE
(9KOJIOTHYECKOE), KMTHOBEHHOES» (TIOTUTUIOUIN3AIINS, THOpuan3aus). JmuTeTsHOCTh

Mexann3mbl GOpPMUPOBAHNS OMOJIOTHYECKOTO Pa3HOO0pa3Hsl.

€ DSBOJIOIMOHHOE SBJICHHE. 3aKOH

MOMHATHBHASE U3MEHYUBOCTD. J[peild
. DddexT ocHoBaTens. Mwurpaiuu.
TyKTHUBHAsI).
[ECTBEHHOI'O OTOOpa: JABIKYIIMH,
1€ MPUCIOCOOJIEHNH y OpraHU3MOB.
HOCUTEIBHOCTh MPHUCIIOCOOIEHHOCTH

mn. M3omsmus — xmroueBoit pakTop
reorpagu4eckoe),
HBOJTIOIMOHHBIX ITPOIECCOB.

CUMIATPUYECKOE

Posb 3BOMIOIIMOHHON OHONIOTMU B pa3padOTKEe HAay4HBIX METOJIOB COXpaHeHUs Ovopa3zHooOpaszus. MUKpPOIBOIIONUS U

KODBOJIIOIUS MMAPA3UTOB M MX X035e€B. MexaHu3Mbl (pOpMUPOBAHUST YCTOWYHUBOCTH K
Hel

AHTHOMOTHKAM M CTIOCOOBI OOpHOBI C

6.3

Metoapl u3ydeHus: MakposBostouuu. IlanmeoHronormueckue MeTonbl U3yueHHs pBoitonuu. llepexonnsie ¢Gopmbl H

¢duoreHeTUYECKHEe PsIbl OPraHU3MOB.
buoreorpaduyeckne MeTobI
Buoreorpaduyeckue odmacti 3emnu. BUIBI-9HIEMHUKHN U PETUKTHI.

uzydeHus: ospomonmu. CpaBHeHue Giopsl U
OMOPHOJIOTHYECKUE U CPABHUTEIBHO-MOP(OJIOTHUECKUE METOABl H3YyYEHHUS HBO

OBOJIIOIIMKY OHTOI'CHE3a U IOABJICHUS 5BOJIOIIMOHHBIX HOBIIICCTB. I"omMoJoruunkIe U aH|

(dayHpl MaTepUKOB U OCTPOBOB.

ronuu. ['eHeTnyeckre MeXaHU3MBbI
QIIOTMYHBIE OpraHbl. PynuMmeHTapHbie

OpraHbl U aTaBU3MBbI. MOJIGKyJ'ISIpHO-FCHGTI/I‘-IGCKI/IG, OMOXMMHYECKHE U MaTEMaTUUE¢CKHE MCTOAbI M3YUYCHHA IBOJIIOIHH.

I"oMoJIOTHYHEIE TEHBI. COBpeMeHHBIe MCTOAbI TOCTPOCHUSA q)HJIOFeHCTI/ILIeCKI/IX JACPCBh)
XpOMOCOMHBIe MyTalluv U 5BOJIFOIIHUA T'CHOMOB.

CB.

OO6ume 3akoHOMepHOCTH (TpaBmia) 3Bomoouuu. HeoOpatumocTs 3Bomronmu. AnantuBHas paguanus. HepaBHOMEpHOCTb

TEMIIOB 3BOJIOIIMN

6.4

Hayunble rumote3sl NPOMCXOXKICHHUS KU3HUM Ha 3emiie. AOHoreHe3 W mnaHcnepyus. JloHaydHble MpencTaBiICHHUS O
3apOKICHUM KU3HU (KpealoHW3M). ['unore3a mOCTOSTHHOTO CamMO3apOKIEHUS KU3HU U €€ ompoBep)keHue onbitaMu O.

Penu, JI. Cnannannanu, JI. [Tacrepa. [Ipoucxoknenne »u3HA U acTPOOHOIIOTHSI.

OcCHOBHBIE JTambl HEOPraHWYECKOW HBoyoIMu. [lmanerapHas (Teojoruyeckasl) FBONIONUSA. XHUMHUYECKas SBOJIOIHS.

AOHOTEHHBIN CHHTE3 OPraHndecKux BemecTB u3 HeopraunueckuXx. Oneir C. Mumiepal

u I'. FOpu. O0pazoBaHue NOJINMEDOB



OpraHn3MoB. BO3HNKHOBEHHE OCHOBHBIX IPYII MHOTOKJIETOYHBIX OPTaHU3MOB.
OCHOBHBIE JTambl JBOJIOIMHU BBICHIUX pacTeHuid. OcHOBHBIE apomop(]o3sl pacT
ITosiBneHne CIOPOBBIX PaCTEHUH U 3aBOeBaHUE UMH cylIH. CemeHHbIe pacTteHus. [Ipoy
OcHOBHBIE 3Tallbl 3BOJIIOIMH KUBOTHOTO MHpa. OCHOBHBIE apoMOp(}O3bl KUBOTHH
B3PbIB — IIOSIBICHHE COBPEMEHHBIX THUNOB. llepBrie XOopmoBble XUBOTHBIE. JKHU3HH
[Tpoucxoxnenne ampuobmii u pentuauii. [IporcxoxaeHNe MIESKOUTAOMINX W TITHIL
OcBoeHne 0eCIO3BOHOYHBIMU U T03BOHOYHBIMH KUBOTHBIMU CYIIH.

Pa3zgutne xu3HM Ha 3emiie MO 3paM M NEPUOAAM: apXeu, MPOTEpO30M, maid
XapakTEepUCTUKAa KIMMAaTa W TeoJIoTMYecKux mpoueccoB. [losBienne wu pg
VYrneobpa3zoBaHue: €ro yCJIOBUS U BIMSHHUE Ha Ta30BbIi COCTaB aTMOC(HEpHI.
MaccoBble BBIMHUpaHUSI — DKOJOTMYECKHE Kpu3uchl npouwioro. Ilpuumubl u

CoBpeMeHHBIHN KOJIOTUYECKUIT KPU3HC, Er0 0COOEHHOCTH

eHuid. BpIxon pacteHuidd Ha cCymry.
CXOXKJIEHUE I[BETKOBBIX PACTCHHUIA.

ix. Bennckas dayna. KemOpuiickuit
B BOJE. DBOJIOIMS ITO3BOHOYHBIX.
[Ipunnun xmroueBoro apomopdosa

030M, Me3030H, KaiHo30M. OOmas
COBET XapaKTCPHBIX OpTraHHU3MOB.

CJIICACTBHS MaCCOBBIX BBIMHpaHHﬁ.

6.5

Pa3nensl u 3amaun anTponosoruu. Meronsl anTponosoruu. CTaHOBIEHHE IPEICTaB
CoBpeMeEHHbIE HAYYHBIE TEOPHH.

JIEHUM O IMPOUCXOKACHUUN YCJIOBCKA.

CXO,Z[CTBO YyellIoBeKa C JKMBOTHBIMH. CHCTEMATHYCCKOC IIOJIOXKCHHE 4YelIOBEKA. CBI/I,Z[GTGJIBCTBB. CXo0ACTBa YCIOBCKa C

KHUBOTHBIMU: CpaBHI/ITeJIBHO-MOp(I)OJIOFI/I‘-ICCKI/IG,

OTan4ums 4eaoBeKa OT JKMBOTHBIX. HpﬂMOXO)KI[CHI/IC 1 KOMIUICKC CBA3aHHBIX C HUM II[]

sMOpuosornyeckue, (GpU3HOIOT

Y BTOPOY CUTHAJIBHOW CHCTEMBI.

D-OMOXMMHUYCCKHE, IIOBEICHUYECKHUE.

W3HAKOB. Pa3BuUTHE TOJIOBHOIO MO3ra

JBmwxymue cuibl ((hakTopbl) aHTpOIIOreHe3a: Ouosiornueckue, conuanbabie. COOTHOLICHHE OMOIOTHYECKUX U COLUAIBHBIX

(akTOpPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaAMM AHTPOIIOT€HE3a. ABCTPATIONIUTEKN — ABYHOTHE NpEAKY JTroaeh. Yen
opyauil Tpyna. YenoBek MpsIMOXOASAIIMI M MEPBBIN BBIXOA JIOACH 3a mpenensl A(
o0mMi MpeIoK HeaHJAePTAJIbCKOTO 4YeJIOBEKa M YeloBeKa pasyMHOro. YenoBek
XOJIOAHOrO KiIMMara. YelmoBeK pa3yMHBI COBPEMEHHOIO THIIA, IEHUCOBCKUH Y
npenenamu AQpHukH.

DOBOJIIOLIMS  COBPEMEHHOTO 4ejoBeKa. EcTecTBeHHBII OTOOpP B MOMyNSALUAX 4Ye)
noaumopdusm. IomynsnuonHble BOJIHBI, Apeii¢ reHoB, MUrpanus U «3PQPeKT oCHOB
4eJI0BEKa.
Yenoseueckue pacel. Ilomsatue o pace. bousbiime pacsl:
(3xBaTopHalibHAs), MOHTOJIOU]IHAA (a3UaTCKO-aMepuKaHcKas). Bpems u myTu paccerne
YyeJoBeYecknx pac. HayuHas HecocToATenbHOCTh pacusma. lIpucmocoGiieHHOCT

OKpy>Karolien cpezpl. Bimsiaue reorpaduueckoii cpeasl U nperida reHoB Ha Mopdoor

eBporeouiHas (e

OBEK YMEJIbIi, IIEPBBIC U3rOTOBJICHUS
ppuku. YenoBek reiaenbOeprckuii —
HEAHJIEPTAIIbCKUM Kak BHJ JIIOACH
PJIOBEK, OCBOCHUE KOHTHUHEHTOB 3a

[0BeKa. MyTallMOHHBIM IIpOLIECC H
ATENISD B MOMYJISLUSAX COBPEMEHHOIO
Bpasuiickas), aBCTpajO-HErpOUHAs
HUS yeJloBeKa 1o IuiaHeTe. EnuHcTBO
b UEIOBEKa K pa3HbIM YCIOBHUIM
110 U (U3HOJIOTHIO YeTOBEKa

JKOCUCTEMBI Y IIDUCVIIIME UM 3aKOHOMEDHOCTHU



TemnepaTtypa kak skosiornyeckuit ¢akrop. JlelicTBue TemnepaTypsl Ha OpraHU3MBI. |
OpraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

Bnaxxnocts kak skonormueckuil paxrop. [Ipucrnocobnenust pacteHuid K noaep KaHul
pacTeHuil o OTHOIIEHUIO K Boje. [IpucrnocobaeHns KUBOTHBIX K N3MEHEHHIO BOJHOTO
Cpeabpl ~ oOuWTaHUsT ~ OpPraHU3MOB:  BOJHAs,  HA3€MHO-BO3IYyIIHAs,  ITOYBEH}
BHyTpUOpranuzMeHHas. OU3NKO-XUMHUECKHE OCOOCHHOCTH Cpejl OOMTaHUs OpraHu3)
KU3HU B pa3HbIX CPEIax.

buonornueckue putmbpl. BHemnue u BHyTpeHHue pUTMbL. CyTOUHBIE U TOJH]
OpPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUN KU3HU.

Kuznennsie hopmbr opranuszmoB. [lonstue o xuzHeHHOU Gopme. Kuznennsie (opi
KyCTapHUYKH, MHOTOJIETHUE TpPaBbl, OJHOJIETHUE TpaBbl. JKu3HEeHHbIE (GOPMBI KU
a’poOnoHTHL. OCOOEHHOCTH CTPOCHHS M 00pa3a KU3HH.

loiiknnoTepMHBIE 1 TOMOMOTEPMHBIE

0 BOIHOro OanaHca

PEXKHIMA.

fas, MIyOMHHAs ~ TOATIOYBEHHAS,
oB. [IpucrnocoGnenus opraHu3MoB K

HHple puUTMBL. [IpHrcnocoOneHHOCTh

MBI PacCTEHUM: NepEBbsl, KYCTAPHUKH,
BOTHBIX: THJIPOOMOHTHI, T€OOMOHTHI,

buotnueckue daxktopsl. Buabsl OHMOTHYECKMX B3aMMOICHCTBHI: KOHKYPEHIMS, XHUIJIHUYECTBO, CUMOMO3 U €ro (OpPMBI.

[TapasuTu3Mm, Koomepanusi, MyTyalu3M, KOMMEHCAJIW3M (KBapTHPAHTCTBO,

HaxJieOHn4YecTBO). Herpoduueckue

B3aUMOJICUCTBUS (TomHueckue, popuueckue, padbpuyueckne). 3HaUeHHE OMOTUYECKUX B3aUMOJACHCTBUM TSI CYIIIECTBOBAHMSI

OpTraHnU3MOB B CpEAC oOuTaHus. HpI/IHIII/IH KOHKYPCHTHOI'O UCKIIFOUCHU

7.3

DKOJIOTUYECKHE XapaKTePUCTUKH Momyssauuu. [lomymsiuus kak OMOJOrHYecKasl CUC]
¢usnueckux 6appepoB MU 0COOEHHOCTEH OHONOTHU BHJIOB B (DOPMUPOBAHMU HPOCTP
OcHOBHBIE MOKA3aTeNN MOMYJISIIUNA: YUCIEHHOCTh, INIOTHOCTh, BO3PACTHASL M MIOJIOBAS
TEMII POCTa, CMEPTHOCTh, MUTPAIIHSL.

reMa
QHCTBEHHOW CTPYKTYpPBI IOIYJISLUH.
CTPYKTYpa, pOKIaeMOCTb, IIPUPOCT,

Okojoruyeckas CTpykTypa nomyisuuu. OLEeHKa 4YHMCIEHHOCTH NONyJAuud. J(MHaMuKa NOMyJsIqUM U €€ peryJisiiusl.

buornueckuili noreHmMan nomyasauuu. MoaenupoBanue JUHaAMHUKU nomyssiuuu. Kpu
Kpussie BbpkuBaHMs. Perymsiuus YMCICHHOCTH MOIYJIALUN: posib (PaKTOPOB, 3aBHCH]
OKoJoru4eckue crpareruu BuoB (r- u K-crparerun).

[TonsTne 00 »sKojormueckod Hume Buga. MecrooOutanue. MHOroMepHas MO
XarunHcoHa. Pa3meps! sxosiorndeckoil HUIIK. I[loTeHnuanbHas u peaan3oBaHHas HUL
Bun xak cucrema nomynsauuil. Apeansl BUIOB. BuIbl M UX JKM3HEHHBIE CTpaTeEl
MUTPALMH )KUBOTHBIX. brosiornyeckne MHBa3uu 4y KEpOJHbIX BUJIOB

BBIC POCTA YHUCJICHHOCTHU IIOITYJIALIUNH.
MUX WM HC 3aBUCAIIMUX OT IINIOTHOCTH.

[e7b dKojorudecko Humm Jx..
.
WU. 3aKOHOMEPHOCTH MOBEACHUS U

7.4

CoobmectBa oprann3moB. buorieHo3 u ero cTpykrypa. CBs3M MEXIy OpraHU3M{
oTtkpbiTas cuctema (A./x. Tencnu). dyHKIIMOHATBHBIE OJOKHM OPTaHU3MOB B HKO(
penyuentol. Tpoduueckue ypoBHu. Tpodudueckue nenu u cetn. AOuorudeckue (
sKocucTeMax. KpyroBopoT BelecTB U HOTOK YHEPTHH B SKOCUCTEME.

MH B OHOIIEHO3€e. DKOCHUCTEMa KakK
UCTEME: TPOAYIEHTHI, KOHCYMCHTHI,
MIOKH JKOcHCTEM. IIOYBBI M WIBI B

OcCHOBHBIE TOKa3aTeIN SKOCUCTEMBI. buoMacca 1 MpoayKIMI. DKOJOTMYECKHE TUPAMHUIbl YUCeJI, OMOMAaCcChl M DHEPTUMU.



YCIOBUAX €CTECTBCHHBIX U aHTPOIIOI'CHHBIX BOS]IeI‘/’ICTBI/Iﬁ

7.5

Buocdepa — obmierianerapuas 060104Kka 3eMil, Ie CyIEeCcTBYeT WU CyIIeCTBOBAIa
ouocdepe. Obnactu 6uochepsl u e€ cocran. Kupoe BerecTBo 61ochepsl U ero GpyHK
3akoHOMEpHOCTH cymecTBoBaHUs Ouochepsl. OcobenHocTn Ouocdepsl kKak 171003
paBHOBecHe B Ouocepe. KpyroBopoTs! BemecTB 1 OMOreOXMMHUYECKHE LUKIIBI (YTIiep
ouocdepe.

)u3Hb. Yuenue B.M. BepHaackoro o
(MU

UIbHOW 3KOCHUCTEMBI. J[MHaMuueckoe
0]1a, a30Ta). PUTMUYHOCTH sIBIICHUI B

3onaneHOCTh OuOcheprl. [lonstue o Ouome. OcHOBHbIE OMOMBI CYIIM: TYHAPA, XBOHHBIC Jieca, CMEUIAHHBIE H

IIMPOKOJIUCTBEHHBIE Jieca, CTENH, CABAaHHbBI, MyCTHIHU, TPOIUYECKHUE JIeCa, BHICO}
KUBOTHBIA MHp OMOMOB CYIIIH.

coropps. Knumar, pacTuTenbHbll U

CrtpykTypa 1 (yHKIMS KHUBBIX CUCTEM, OIICHKA UX PECYPCHOr0 MOTEHIMaIa U 6uocepHbIx QyHKIHIA

7.6

DKOJIOTHYECKUE KPU3HUCH M UX NMPUYMUHBI. Bo3nelicTBue yenoBeka Ha Ouocdepy. 3ary
BO3/AyXa. 3arpsi3HeHHe BOAHOUM cpeabl. OXpaHa BOJHBIX pecypcoB. PazpyiieHue mo
W3meHenue kauMmara.
AHTpPONOreHHOE BO3/ICUCTBHE HA PACTUTEIbHBIA U KUBOTHBIA MuUp. OXpaHa pacTurell
MPUHLIUIIBI OXpaHbl pupoabl. Kpacubie kauru. Oco0o oxpaHseMble IPUPOIHbIE TEPPK
Y 300JI0TUYECKHE MapKU.
OcHOBHbBIE TPHUHILMIIBI YCTONYMBOIO pa3BUTHS 4YeJlOBeYecTBa M Mpuposl. Parl

S3HEHHE BO3yIIHOM cpeabl. OxpaHa
uBbl. OXpaHa MOYBEHHBIX PECYpPCOB.

LHOTO M )KMBOTHOTO Mupa. OCHOBHEBIC
rropun (OOIIT). Borannueckue caapl

1IOHAJIBHOC IIPUPOAOIIO0JIIB30BAHUE U

COXpaHeHHe OMOJIOTHYECKOT0 pa3HOOOpa3us 3eMiTH




YYEBHO-METOANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYHEGHBIE MATEPHUAJIBI 1JIAA YYEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET



