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HOACHUTEJBHASA 3AIINCKA
[Iporpamma mo yuebromy mpenmery "buomoruss" (manee - Omosiorwsi) Ha ypOBHE CPETHETO
oO1iero oopa3zoBanusi pazpadorana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-D3
«O06 obpazoBanun B Poccuiickoit ®deneparun»y, ®I'OC COO, Konuenuuu mnpenogaBaHus
ydyeOHoro npeameTa «buosorus» U OCHOBHBIX MOJOXKEHUHN (enepanbHON pabouel MporpaMMel
BOCIIUTAHUS.

VYueOusiii npenmer «buonorus» yrayonéaHoro ypoBHs usydenus (10—11 xmaccor)
ABJISIETCSI OJJHUM U3 KOMIIOHEHTOB TpeIMeTHOM o0nacTu «EcTecTBEHHO-HAay4YHBIE MPEAMETHI».
Cornacio mnonoxkenusm DPI'OC COO mnpoduibHbie y4uyeOHBbIE NPEIMEThI, H3ydaeMmble Ha
yriyOJnE€HHOM YpOBHE, SIBJSIIOTCS criocoOoMm muddepeHnnanuu oOy4eHus Ha YPOBHE CPEIHETO
o01ero oOpa3oBaHUsl U TMPU3BAHBI 00ECIEUUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM,
CpeAHUM OOIIMM, CpPeAHUM MNpo(ecCHOHATBLHBIM M BBICIIMM 00pa3zoBaHueM. B To ke Bpems
KQKJIbIN U3 3TUX YY4EOHBIX MPEAMETOB JOJKEH ObITh OPUEHTUPOBAH HA MPUOPUTETHOE PEIICHUE
o0pa3oBaTeNbHbIX, BOCIUTATEIBHBIX W PA3BUBAIONIUX 33714, CBSI3aHHBIX C MPOGOpHUCHTAIHEH
0o0yyarommxcsi U CTUMYJIMPOBAHUEM HWHTEpeca K KOHKPETHOM 00JacTH HAy4yHOTO 3HaHUf,
CBSI3aHHOTO C OHMOJIOTHEH, MEIUIIMHOM, DKOJOTHUEH, MCUXOJOTHEH, CIOPTOM WU BOEHHBIM
JIEJIOM.

[Iporpamma no yueOHoMy mpenmery "buonorus" ma€t mpencraBieHue O LEIU U 3aJadax
u3yuyeHus: yueOHoro npeameta «buonorus» Ha yriay0aéHHOM ypoBHE, onpeensieT o0sa3aTeIbHOe
(MHBapUAHTHOE) TPEAMETHOE COJEp)KaHHE, €ro CTPYKTYpUpPOBAaHHME MO pasjeliaM U Temaw,
pacnpeneneHue o KjiaccaM, peKOMEHAYET MOCIIeI0BATEIbHOCTh H3yUYEHHs YUeOHOTo MaTepuana
C y4€TOM MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKH Y4eOHOro mpolecca,
BO3PACTHBIX OCOOEHHOCTEH oOyuaromuxcsi. B mporpamme mo OMOJIOTHU peannu30BaH MPUHITUT
MIPEEMCTBEHHOCTH C M3y4YeHHEM OHOJIOTMM Ha YpPOBHE OCHOBHOTO 00I1Iero oo6pa3oBaHus,
Omaromapss 4YeMy MPOCMATPUBAETCS  HAIMPABICHHOCTh HA  MOCIEAYIONIEe  pa3BUTHE
OMOJIOTMYECKUX 3HAHUW, OPUEHTUPOBAHHBIX Ha (HOPMUPOBAHUE E€CTECTBEHHO-HAyYHOTO
MHUPOBO33pPEHUS, IKOJIOTHIECKOTO MBIIUICHUS, MPEJACTABICHUN O 30pOBOM oOpase >KM3HU, Ha
BOCIHTaHUE OEPEKHOTO OTHOIICHUS K OKpYXKaIoIled NpupoaHor cpene. B mporpamme 1o
OMOJIOTMU TaK)Ke TOKa3aHbl BO3MOXXHOCTH YyueOHOro mnpeaMera «buonorus» B peaqusaiiuu
tpedboBanniit ®I'OC COO k miaaHUpPyeMbIM JIMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM
pe3yjibTataM O00ydeHHss U B (OPMUPOBAHUM OCHOBHBIX BHJIOB Yy4e€OHO-TIO3HABATEIHHOM
JESATETPHOCTH OOYYarOIIMXCsl MO0 OCBOEHHUIO COJEpXKaHUS OMOJIOTHYECKOTO OOpa3oBaHUs Ha
YPOBHE cpesiHero o01ero 0opa3oBaHus.

VYueOnbiit npenmer «buosorus» Ha ypoBHE cCpeaHero oOiiero oOpa3oBaHHsI 3aBepIIacT
OuoJiornyeckoe 00pa3oBaHUE B IIIKOJIE U OPUEHTUPOBAH Ha PACIIMUPEHHUE U YIIIyOJIeHUE 3HAHUI
oOydJarommxcsi O JKMBOM TIPUPOJIE, OCHOBaX MOJICKYJSIPHOM M KIETOYHOM OHWOJIOTHH,
AMOPHOJIOTUN U OWOJIOTHH PA3BUTHS, TEHETUKH, CEJICKIIMH, OMOTEXHOJOTUU, YBOIIOIMOHHOTO
YUYEHUS U SKOJIOTUH.



Nzyuenune yyebnoro nmpeamera «buosnorus» Ha yriry0JIeHHOM ypOBHE OPHEHTHPOBAHO Ha
MOJIFOTOBKY OOy4YalomUXCsl K IMOCIEAYIOMIEMY MOMYyYeHUI0 OHOJIOTHYECKOro 00pa3oBaHHsS B
By3ax U OpPraHM3alisIX CPeAHEro MpodecCHOHATBHOr0 00pazoBaHus. OCHOBY €ro COACpKaHUS
COCTaBJISIET CHUCTEMa OMOJOTMYECKUX 3HAHUM, TMOJTYUYEHHBIX NPHU H3YYEHUU OO0YYaIOIIUMHUCS
COOTBETCTBYIOIIMX CHUCTEMAaTUYECKUX pa3/ielioB OMOJOTUM HA YpPOBHE OCHOBHOTO OOIIETO
oOpazoBanus, B 10—11 kiraccax 3Ty 3HaHMS MOJyYArOT pa3BUTHE. TaK, paCIIMPEHbI U YTITyOJIEHbI
OMOJIOTUYECKUE 3HAHWS O PACTEHHUSX, JKUBOTHBIX, TpruOax, OaKTEepHsX, OpraHU3ME YEIOBEKa,
o0IIMX 3aKOHOMEPHOCTSIX J>KU3HH, JOIMOJHUTEIbHO BKJIIOYEHBI OWOJOTHYECKUE CBEJICHUS
IPUKIIAJHOTO M MOMCKOBOTO XapakTepa, KOTOPhIE MOXKHO HMCIIOJIb30BaTh KaK OPUEHTHPHI IS
noclieayroniero Beidopa mpodeccun. Bo3mokHa Takke MHTErpanus OMOJOTUYECKUX 3HAHUU C
COOTBETCTBYIOIIMMU 3HAHUSIMU, MTOJTYUYCHHBIMU 00YUYAIOIIUMUCS MPU U3yUYeHUU QU3UKH, XUMUH,
reorpaduu 1 MaTeMaTUKHU.

CrpykTtypa mporpamMmbl 10 ydeOHOMy mnipeamery "buosorus" otpakaer CHCTEMHO-
YPOBHEBBI U SBOJIONMUOHHBIM MOAXOJbI K U3y4deHHUI0 Ouosioruu. CorjacHO MM, H3y4aroTCs
CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHbIC JJIsl )KUBBIX CUCTEM Pa3HOr0 YPOBHS OpraHU3aIluH,
HBOJIIOLIMM OPraHMYECKOr0 MHpa Ha 3emile, COXpaHEHUsi OMOJOTMYECKOTO pa3zHOO0Opa3us
maHeTsl. Tak, B 10 kjacce M3y4yaroTcs OCHOBBI MOJIEKYJSIDHOM M KJIETOYHOW OMOJOoruw,
AMOPHUOJIOTUN U OMOJIOTUU PA3BUTHS, TEHETUKU U CEICKIMU, OMOTEXHOJOTUU U CUHTETUYECKOMN
OMOJIOTHH, AKTYaJU3UPYIOTCS 3HAHHUS OOydYaromMXcs IO OOTaHHWKE, 300JI0TMHM, aHATOMUH,
¢uszuonoruu venoseka. B 11 kiacce m3ydaroTcs HBOIIONMOHHOE YUYEHHE, OCHOBBI DKOJIOTHUU U
y4yeHue o onocdepe.

VYuebuniii mnpenmer «buosnorus» mnpuzBaH 00€CIEUUTh OCBOCHHE OO0YYarOIIMMUCS
OMOJIOTUYECKUX TEOPUM M 3aKOHOB, WJCH, TPHUHIIMIIOB W TPABWI, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAyYHOW KapTUHBI MHUpa, 3HAHUWA O CTPOCHHUH, MHOTO0Opa3uul H
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMyJIsIuu, OMOILIEHO3a, JKOCHCTEMBI, O BBIJAOIIUXCS
Hay4YHBIX JIOCTHXKEHMSIX, COBPEMEHHBIX HCCIEIOBAHUSX B OMOJIOTHH, MPUKIAJHBIX aCIEKTax
Ononornyeckux 3HaHUU. {15 pa3BUTHS U MOJJEPKaHUS WHTEpeca 00ydaromuxcsi K OMOJIOTHH
HapsAy CO 3HAUYUTETHLHBIM 00bEMOM TEOPETUYECKOTO MaTepHalia B COJEPKaHUH MTPOTPaAMMBI 110
OMOJIOTHUHU TIPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEHM CTAHOBJICHUSI M Pa3BUTHUS TOW WA WHOU
o0JsiacTh OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOCKHBIX YUEHBIX B PEIICHUE BaKHEHUIIHUX
OMOJIOTHYECKUX Y IKOJIOTUUECKUX TTPOOJIEM.

[lens u3ydenust yaeOHoro mpeamera «buonorus» Ha yriayOon€HHOM ypOBHE — OBIIAJICHUE
OoOyJaronMMuUCsl 3HAHUSMHU O CTPYKTYPHO-(DYHKITMOHAJILHOW OpraHU3AIMHA >KUBBIX CHCTEM
pa3HOro paHra u NpuoOpeTeHre YMEHHUM MCTOJIb30BaTh 3TH 3HAHUS B (OPMUPOBAHUU MHTEpeEca
K omnpeaenéHHoi o61actu npodeccuoHaIbHON AESITEIbHOCTH, CB3aHHON C OWMOJIOTHEH, WU K
BBIOOPY YUEOHOTO 3aBEJICHUS ISl POIODKEHHS] OMOJIOTHYECKOTO 00pa30BaHMS.

JlocTikeHue 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriayOn€HHOM ypOBHE
oOecrieunBaeTCs peIIeHNEM CIIeTyIONTUX 3a/1a4:



OCBOEHHE  OOYYalOUIMMHCS  CHCTEMbl  OMOJOTMYECKMX 3HAaHWH: 00  OCHOBHBIX
OMOJOTHYECKUX TEOPHsIX, KOHIICTHAX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M IpaBUIIaX,
COCTaBIISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAyYHYI0 KapTHHY MHpa; O CTPOCHUH,
MHOT000pa3u U OCOOEHHOCTSAX OMOJIOTMYECKHX CHCTEM (KJIETKa, OpraHu3M, MOMYJIsLus, BU,
ouoreoneHo3, Ouocdepa); O BBLIAIOIIMUXCSA OTKPHITUSX M COBPEMEHHBIX HCCIIEIOBAaHUIX B
OMOJIOTHY;

O3HaKOMJICHHE  OOydJalomuxcsi C  METOJAaMHU  [O3HAHUS  JKMBOW  MPHUPOJBL:
UCCIIEIOBATEILCKUMU METOAAMH OMOJIOTMYECKUX HAYK (MOJIEKYJIIPHOW M KJIETOYHON OMOJIOruH,
AMOPHUOJIOTUN U OMOJIOTUU PA3BUTHS, TEHETUKU U CEIEKIUN, OMOTEXHOJIOTMU U CUHTETHYECKOM
OMOJOrMM, MAJCOHTOJIOTMM, OSKOJOTMHM); METOAAaMH  CaMOCTOSITEJIBHOTO  IPOBEIEHUS
OMOJIOTUYECKUX HCCIEAOBaHUI B JabopaTopud U B Hpupoae (HaOMoIeHHe, H3MEpEHHE,
HKCIIEPUMEHT, MOJICTTMPOBAHUE);

OBJIaJICHHE OOYyYarolMMHUCS YMEHHUSMH: CAMOCTOSITEIbHO HAaxXOJIUTh, aHAJU3UPOBAaTh U
MCIIOJIb30BaTh OMOJIOTUYECKYIO MH(OPMALIMIO; MOJIb30BATHCSA OMOJOTHYECKOW TEPMUHOJIOTUEN U
CUMBOJIMKOM;  yCTaHaBIMBATh CBSI3b MEXKAY pa3BUTHEM OHOJIIOTUM U  COLHMAIBHO-
HSKOHOMUYECKUMHU M HKOJOTMYECKUMHU TPOOJIEeMaMU YEeIOBEYECTBA; OIECHUBATH IMOCIEICTBUS
CBOCH JESATENBHOCTH IO OTHOLICHHIO K OKpYXKamolled NpUpPOTHON cpene, COOCTBEHHOMY
3IOPOBBIO M 3/0POBBI0  OKPY’KAIOLIUX JIIOJ€H; OOOCHOBBIBaTH M  COOJIOAATH MEpbI
npodUIakTUKY UH(EKIMOHHBIX 3a00J€BaHMi, MpaBuiIa MOBEIEHUS B IPUPOJE U OOecreueHus
6e30macHOCTH COOCTBEHHOM JKM3HENESATEIILHOCTH B UPE3BBIUAWHBIX CHUTYAIUSX MPHUPOJHOTO H
TEXHOTCHHOTO XapakTepa; XapaKTepH30BaThb COBPEMEHHBbIC HAYYHBIE OTKPBITHUS B 00JacTd
OMOoJIOTHH;

pa3BUTHE Y OOYyYarOUIMXCs MHTEJUIEKTYalbHBIX U TBOPYECKMX CIOCOOHOCTEW B mpoliecce
3HaKOMCTBA C BBIJAIOIIMMUCS OTKPBITHUSIMH M COBPEMEHHBIMU HCCJIEIOBAaHUSIMU B OHOJIOTHH,
pelaeMbIMi €10 TIpoOJIeMaMu, METOJIOJIOTHEH OMOJIOTHYECKOro HCCIEAOBaHUs, MPOBEACHUS
OKCIIEPUMEHTAJIBHBIX WCCICIOBAaHUM, peIIeHUs] OWOJOTHYECKHX 3a/4ad, MOJEIHPOBAHUS
OMONIOTHYECKUX 0OBEKTOB U MPOIIECCOB;

BOCIHMTAaHUE Y OOyYarolUXCsl LIEHHOCTHOTO OTHOILIEHUS K >KWBOM NMPUPOZE B LEIOM M K
OTHENbHBIM €€ O0OBeKTaM U SIBICHHUSM; (POPMHUpPOBAHUE OSKOJOTHUECKOH, TE€HETHUYECKON
TPaMOTHOCTH, OOIIeH KyJbTYphl MOBEACHUS B MPHUPOJE; MHTETPAIMHA €CTECTBEHHO-HAYYHBIX
3HAHUU;

npuoOpeTreHue 00y4JaroIUMUC KOMIIETEHTHOCTH B PallMOHAIBHOM MPHUPOAOINOJIE30BaHUN
(cobmroneHue TpaBWJI TIOBEACHUS B MPUPOJE, OXPaHBl BHJIOB, SKOCHUCTEM, OuOChepsI),
COXpaHEHUU COOCTBEHHOTO 370POBbS W 3I0pPOBbA OKPYKAIOIIMX JIIOAEH (COOMOaeHuss Mep
npobuIakTUKA  3a0o0yieBaHUM,  oOecrieueHre  OE30MAaCHOCTH  JKU3HENEATECIIBHOCTH B
Ype3BbIYAIHBIX CUTYaALUSAX MPUPOJHOTO U TEXHOTEHHOT'O XapaKkTepa) Ha OCHOBE MCHOJIb30BAHUS
OMOJIOTMYECKUX 3HAHUI U YMEHHI B MOBCEAHEBHON KU3HU;

CO3/IaHH€ YCIIOBUH Ui OCO3HAaHHOIO BbIOOpa OOYYaIOIIUMUCS HWHAMBUAYAIbHON
o0pa30BaTeNbHON TPAeKTOPUHU, CIOCOOCTBYIOLIEH MOCIENYIOIEMY MNPOPECCUOHATBHOMY



CaMOOTIPE/ICICHUIO, B COOTBETCTBHHM C WHIWBHAYAIbHBIMH HWHTEPECAMU H TOTPEOHOCTSIMHU
pEervoHa.

OOmiee 4yuciaO YacoB, OTBEIEHHBIX Ha W3y4YeHUE OHMOJIOTMM Ha YIIyOJIE€HHOM YpPOBHE
cpeaHero obmero obpasoBanus, cocraBisieT 204 gaca: B 10 kmacce — 102 gaca (3 yaca B
Henento), B 11 kmacce — 102 gaca (3 yaca B HEJIEIIO).

OT60p opraHU3alMOHHBIX (POPM, METOIOB U CPEICTB 00YUEHHUS OUOJIOTHH OCYIIECTBIISCTCS
c y4€ToM crenu(UKu ero COAEpKAaHWS M HAIMPaBIECHHOCTH Ha MPOAOHKEHUE OHOJIOTHYECKOTO
o0pa3oBaHUsI B OPraHU3aAIUAX CPEIHEr0 MPOGECCUOHAIBHOIO U BBICIIETO 00pa30BaHMUS.

OO0s3aTeNbHBIM YCIIOBHEM TMPU 00Y4YEHUU OWOJIOTMH Ha YIUIyOJIEHHOM YPOBHE SBIISIETCS
poBe/IeHUE JIA0OPATOPHBIX W MpakTHUeckux pador. Takke ywyacTue O0Oy4arolmuxcsi B
BBIIIOJTHEHUH TPOCKTHBIX U  y4eOHO-UCCIIEIOBATEILCKUX pabOT, TeMaTUKa KOTOPBIX
OTpPENENIICTCS YYHUTEIIEM Ha OCHOBE HMEIOIIUXCS MaTepPUAIbHO-TEXHUYECKUX PECYypCoOB U
MECTHBIX TPUPOJIHBIX YCIOBU.



COAEPKXAHUE OBYUYEHUA
10 KJTACC

ConepxaHue MporpaMMbl, BBIJICICHHOE KYPCUBOM, HE BXOJIUT B MMPOBEPKY rOCyAapCTBEHHON
utoropoi arrectamuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHas OuoOJIOTUS — KOMIUIEKCHas Hayka. KpaTkas ucropusi pa3BUTHS OHOJIOTHH.
buonornyeckne Haykn W HW3ydaeMmble MU TpoOsieMbl. DyHaamMeHTaNbHBIC, TPUKIAIHBIE H
MTOMCKOBBIE HAYUHbIC UCCIICIOBAHNS B OMOJIOTHUHU.

3HaueHue 6uoaoruu B GOPMUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAYYHOUM KapTHUHBI MUpA.
[Ipodeccun, cpszaHHble ¢ Ouosiorueil. 3HayeHUE OHOJOTUM B TPAKTHUYECKOW NEATEIbHOCTH
YEJIOBEKA: MEUIIMHE, CETbCKOM XO35IMCTBE, MPOMBIIIJICHHOCTH, OXPAHE TTPUPOBI.

JlemoHCcTpanumn

[Toptpets: Apucrotens, Teodpact, K. Jlunnen, K. b. Jlamapk, Y. lapBun, Y. I'apseit, I'.
Mennens, B. . Bepnanckuii, . I1. [TaBnos, Y. . Meunukos, H. 1. Basunos, H. B. Tumodeesn-
Pecosckuit, JIx. Yorcon, @. Kpuk, /1. K. benses.

Tabmuiel U cxeMbl: «CBsI3b OMOJIOTMU C JPYTMMHU HaykaMm», «CucteMa OHOJIOTMYEeCKUX
HAYK».

Tema 2. 7)KuBble cuCTeMbI U X U3yYeHHUE

JKuBble cUCTEMBI KaK TpenMeT u3ydeHusi ouonoruu. CBONWCTBA KUBBIX CHUCTEM: €AUHCTBO
XMMHUYECKOTO COCTaBa, JHMCKPETHOCTh M UEIOCTHOCTb, CIIOKHOCTh M  YHOPSAOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb,  CaMOOpPTaHU3alus, CaMOBOCHPOU3BEIACHHUE,  Pa3Ipa)kUMOCTb,
W3MEHYMBOCTb, POCT M Pa3BUTHE.

YpOBHM OpraHm3anuy KUBBIX CHCTEM: MOJEKYJSIDHBIM, KJIETOYHBIM, TKAHEBbIM,
OpTraHU3MEHHBIN, MOIYJIILIUOHHO-BUI0BOM, 3KOCUCTEMHBIN (OUOTeO1IeHOTUYECKHUIA),
ouocdepnsbiit. [Ipoieccrl, nMpoucxonasimue B XKUBbIX cucTeMax. OCHOBHbBIE MPU3HAKU >KUBOTO.
Kusznp kak (opma cymiecTBOBaHMS maTepuu. Hayku, M3ydaromiye >KUBbIE CUCTEMbI Ha Pa3HBIX
YPOBHSIX OpTraHU3ALUU.

N3yuenne xuBbIX cucteM. MeTtonbl Ouosnormdeckoit Hayku. HaOmionmenue, msmepeHue,
JKCIIEPUMEHT, CHCTEMaru3anusa, MeraaHanu3. [loHsTHe O 3aBUCMMOW W HE3aBUCUMOU
nepemeHHol. [lnanupoBanue okcnepumenra. llocraHoBka u mnposepka runore3. Hyiesas
runote3a. [loHstue BeIOOpPKU U €€ JOCTOBEpPHOCTh. Pa3dpoc B Ouosornuyeckux AaHHbIX. OreHka
JOCTOBEPHOCTH MOJIYUYCHHBIX PE3YyJIbTAaTOB. [IpUUMHBI HCKaXKEHUSA PE3YyJIbTATOB 3KCIIEPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JdeMoHcTpanuu

Tabmuiel 1 cxembl: «OCHOBHBIE TTPU3HAKU KU3HWY, «bruonornueckue cucremb», « CBOMCTBA
KUBOW MaTepum», «YPOBHU OpraHu3aluu KUBOU MpUponb», «CTpOEHUE KMBOTHOM KIIETKNY,
«Tkann KHUBOTHBIX», «CHCTEMBI OpPraHOB YEIOBEUECKOTrO oOpraHusMa», «buoreoieHos,
«buochepay, «Metonbl u3yueHUs )KUBOU TPUPOIBD).



Oo6opynoBanue: 1abopaTopHOoe 000pYyIOBaHUE JJI TIPOBEICHUS HAOIIOACHUHN, U3MEPCHHUIA,
DKCIIEPUMEHTOB.

IIpakTnyeckass padora «lcrnonp30BaHuEe pPa3IMYHBIX METOAOB IIPU H3YYEHHUH JKHMBBIX
CUCTEM.

Tema 3. buoJsiorust KJIeTKu

Knetka — cTpyKTypHO-(QYHKIIMOHATbHAS €IWHHUIA XUBOTO. VCTOpPHS OTKpBITHS KIIETKH.
Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. IIBann, M. Illnelinen, P. Bupxos).
OCHOBHBIE MOJIO)KEHUSI COBPEMEHHOM KJIETOYHOU TEOPHHU.

Meronbpl MONEKYJISApHONM U KIETOYHOM OHOJIOTMHM: MHUKPOCKONUs, Xpomartorpadus,
anekTpodopes, METOJA  MEUEHbIX  aroMoB, JauddepeHranbHoe  UEeHTPU(PYTUPOBAHUE,
KyJbTUBUPOBAHUE KIIETOK. M3yuenue @uKcuposanHvlx Kiemox. IIEKTPOHHAST MHUKPOCKOIUSI.
Kongoranvnas mukpockonus. Bumanvnoe (npusicusnennoe) uzyuenue Kiemokx.

JdeMoHcTpanumn

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

Tabmuubl U cxembl: «CBETOBOM MHMKPOCKOI», «IDJEKTPOHHBIH MHUKpPOCKOI», «Mcropus
Pa3BUTHS METOJIOB MUKPOCKOITUNY.

O06opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpPOIpEnaparbl pPacTUTEIbHBIX, >KHUBOTHBIX U
OaKTepuaIbHBIX KIETOK.

IIpakTnyeckas padora «/I3yueHue MeTOAOB KIETOYHOW Ouonoruu (Xxpomarorpadus,
anektpodopes, nuddepenmansaoe nentpudyruposanue, [IL[P)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHYECKAN COCTAB KJIETKU. Makpo-, MUKpO- U yJIbTPaMHUKPOIJIEMEHTHI. Bona u €€ pob
KaK pacTBOPUTENS, peareHTa, ydacTU€ B CTPYKTYpUPOBaHUM KIETKH, TEIUIOPETYIISLMUU.
MunepanbHble BellecTBa KJIETKH, UX Ouojiornueckas posib. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Oprannueckue BEIIECTBA KJIETKU. buomornyeckue monuMepbl. benkn. AMHUHOKUCIOTHBIN
coctaB 0enkoB. CTpyKTypbl OenkoBOM MoJieKyibl. IlepBuuHas cTpykTypa Oenka, MenTHAHAS
CBs3b. BTOpHuHas, TpeTuuHas, 4eTBEpTUUHAs CTPYKTypbl. JleHaTyparus. CBoiicTBa O€NKOB.
Kiaccuduxkanus 6enkoB. buonornueckue ¢hyHkiuu 6enKkoB. [lpuoHnai.

VYrneBoasl. MoHOCaxapuabl, AUcaxapuibl, OJIMrocaxapuabl U nojaucaxapuisl. OOUmil mian
CTpO€HHUA U (PU3UKO-XMMHUUECKUE CBOICTBA YrieBoA0B. bronornyeckue pyHKIIMN YrIeBOI0B.

JIunn ipl. I'unpodunsHO-TUAPODHOOHBIE CBOKCTBA. Knaccudukanus  nunuaos.
Tpurnunepunsl, hochonunuabl, BOCKH, CTepouasl. buonorndeckue GpyHkmuu aunuaos. Oomme
CBOWCTBA OWOJOTMYECKUX MEMOpaH — TEKy4ecCTh, CIIOCOOHOCTh K CaMO3aMbBIKAHHIO,
MOTYTIPOHULIAEMOCT.

Hyxkneunoseie kucnorsl. JJHK u PHK. Crpoenue HyknemHOBBIX KuCHOT. HykieoTuasl.
[Tpunnun komruiementapuoctu. I[lpaBuno Yapradda. Crpykrypa JIHK — nBoiinas crnmpars.
Mectonaxoxaenue u ouonorunueckue pynkuuu JHK. Buast PHK. @ynkiun PHK B knertke.

Crpoenue moiekynsl AT®. Makpospruueckue cBsizu B MoJiekysie AT®. buonoruueckue
¢yukiun  AT®. BoccTaHOBIICGHHBIE TEPEHOCYMKH, UX (GYHKIMK B KJIeTKe. /[pyeue



HYKReo3uompugocgpamol (HTD). CexBeHUpOBaHUE JIHK. Memoowi 2EHOMUKU,
MPAHCKPUNTIMOMUKU, NPOMEOMUKU.

CrpykrypHast Ouonorus: OuoXuUMHUYECKHE W OHO(]U3MUECKHE HCCIEAOBaHUS COCTaBa H
IIPOCTPAHCTBEHHOW CTPYKTYphl OMOMOJEKYN. Modenuposanue cmpykmypol U  QYHKYUl
OUOMOTIEKYN U UX KOMNIIeKkco8. KomnviomepHsiii Ou3atin u Opeanuyeckull Cunme3 OUOMONEKY U UX
HEnpUpOOHbIX AHATIO208.

JlemoHCcTpanumn

IToptpetsr: JI. ITomunr, x. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankinun, @. Canrep, C.
[Ipy3unep.

Huarpammel:  «PacrpeneneHne XMMHUYECKHX  AJIEMEHTOB B HEXUBOW  MPUPOJAEH,
«Pacripeenenne XuMAYECKUX 3JIEMEHTOB B dKUBOU MPUPOAEN.

Tabmuupr u cxembl: «llepmonnueckas Tabauna XUMHUYECKUX 3JIeMEHTOB», «CTpoeHue
MOJIEKYJBbl BOAB», «BemectBa B cocraBe opraHu3zMoB», «CTpoeHHE MOJIEKyJbl Oenkay,
«CTpyKTypbl O€NKOBOM MOJEKYJbl», «CTpoeHHE MOJIEKYJ] YIriaeBOJOB», «CTpOEHHE MOJEKYII
TUnuIoBy», «HykienHoBble KUCHOTBD, « CTpoeHne MONEKYIbl ATD».

O06opynoBaHue: XUMHAYECKAsI TOCYAa U 000PYI0BAHHUE.

JlaGopaTopHas padora «O0HapyxeHHE OCIKOB C MOMOIIBIO KaY€CTBEHHBIX PEaKIUi».

JlaboparopHasi padora «JlccienoBaHue HYKJIEHMHOBBIX KHCIIOT, BBIJEIEHHBIX U3 KJIETOK
Pa3JIMYHBIX OPraHU3MOBY.

Tema 5. CTpoenne u QyHKIUM KJICTKH

Tunel KIETOK: 3yKapuoTHUecKass U mpokapuoTudeckas. CTpyKTypHO-(DYHKIMOHAJIbHBIE
00pa3oBaHUs KICTKH.

CrpoeHue npokapuoTHIecKor kieTku. Kinerounas creHka Oakrepuid u apxeit. OcoOeHHOCTH
CTpOEHHUSI TeTepOTPO(HOIN U aBTOTPOPHON MPOKAPUOTHUECKUX KIETOK. MecTo U pojb MPOKApuoOT
B OMOIIEHO3aX.

Crpoenne u (PyHKIIMOHMPOBAHUE SYKapUOTUYECKOW KieTkH. [lnazmarnueckass memOpaHa
(mna3manemma). CrTpykTypa IUIa3MaTHueckod MeMmOpaHbl. TpaHCHOPT BEUIECTB  4epes
MJIa3MaTUYECKYI0 MeMOpaHy: maccuBHbIA (muddys3usi, obneruénnas auddy3us), aKTHUBHBIMN
(mepBUYHBIA M BTOPUYHBIM aKTUBHBIA TpaHcnopT). [lomynponunaemocts MemOpaHnbl. Paborta
HaTpUN-KaJIMEBOr0 Hacoca. DHAOIMTO3: MMHOLUUTO3, (parouutos. Dk301uTo3. Kinerounas creHka.
CrpykTypa 1 QyHKIMH KIETOYHOW CTEHKH pacTeHUM, TpUOOB.

Hurtonnasma. IMutozons. IluTockener. JIBwxkeHue 1uTOIUIa3Mbl. OpraHouibl KIECTKH.
OnHoMeMOpaHHBIE OpraHOMABI KJIETKHU: sHAoruiazmatudeckas ceth (DIIC), ammapar I'ombmxu,
JU30COMBI, UX CTpoeHHe U (yHKUMH. B3auMOCBsI3b ONHOMEMOpaHHBIX OPraHOUJIOB KIIETKH.
CtpoeHue TpaHYyJISApHOTO peTHKyinyMa. Mexanusm Hanpasenenus 6enkos 6 JIIIC. Cunres
pactBopuMbIXx  OenkoB.  CuHTE3  KJIETOYHBIX  MeMOpaH. [magkwii  (arpaHyJsIpHBIN)
sHAOIUIa3MaTHUeCcKuil peTtukyinyM. CekperopHas ¢yHkuus ammapata ['onbmxu. Moougurkayus
oenxos 6 annapame I onvoocu. Copmuposka b6enxos 6 annapame I o1v0xcu. TpaHCIOPT BELIECTB
B KiIeTKe. Bakyonu pactutensHbiX KiieTok. Knerounsiii cok. Typrop.



[lomyaBTOHOMHBIE OpraHOWIbl KJIETKH: MHUTOXOHAPWH, IACTUABL. [Ipoucxodcoenue
mumoxonopuit u niaacmud. Cumobuoeenez (K.C. Mepexcrkoscxuii, JI. Mapeynuc). CtpoeHue u
GYyHKIIMM  MHUTOXOHApPWUNA U miacTuia. llepBuuyHble, BTOPUYHBIE M CJOXHBIC IUIACTHIBI
(OTOCUHTE3UPYIOIMIUX IYKAPUOT. XJIOPOIUIACTHI, XPOMOILIACTBI, JISMKOTIACTHI BBICIIUX PACTCHUM.

HememOpanubie opranouasl kieTku CtpoeHue M (YyHKIHUM HEMEMOpPAaHHBIX OPTraHOHUIOB
KiIeTku. PubGocombl.  Ilpomesicymounvie  uramenmoi. MukpoduiaMeHThl. AKMUHOBbLE
Muxkpoguiamenmol. MpIlIEUHbIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIEeMmOK.
Mukpotpy6ouku. Kierounsiii mentp. CTpoeHHEe U JABUKEHUE JKTYTUKOB M PECHHYEK.
MukpotpyOouku 1utoriasmel. Llentpuons. benku, accoyuuposantvle ¢ Mukpoguiamenmamu u
muxpompyboukamu. MomopHvle benxu.

Anpo. ObGosouka sigpa, XpOMaTHH, KapuOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE U (DYHKIIUH.
SAnepHbiii OenkoBbld MaTpuKC. [IpoCTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(azHOM
anpe. Jyxpomamun u cemepoxpomamur. beaku XpomMaTHHA — TUCTOHBL. J{unamuxa sodepHou
obonouku 6 mumose. AoepHulil mparcnopm.

Kinerounsle BkntoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKApUOT (PaCTUTENbHOM,
KUBOTHOM, TpHOHON).

JlemoHCcTpanumn

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

TaOmuip! u cxembl: «CTpoeHHE 3yKapUOTUUECKON KIIETKN», « CTPOCHHE KUBOTHOM KIIETKN,
«CtpoeHue pacTUTENbHOM KIETKW», «CTpoeHne MHUTOXOHApUm», «Aapo», «CtpoeHune
MPOKAPHOTUYECKON KIETKUY.

O6opynoBaHMe: CBETOBOM MHUKPOCKOI, MHUKpONpENapaTbl pPacTUTENbHBIX, KUBOTHBIX
KJIETOK, MUKpOTpenapaTsl 0aKTepHaIbHbIX KJIETOK.

JlaboparopHasi padoTa «/3yueHue CTpoeHuUs KJIETOK Pa3JIu4YHbIX OPraHU3MOBY.

IIpakTuyeckas padora «3yyeHue CBOMCTB KJIETOUHONH MEMOPAHBD.

JlabopaTopHass padora «VccrmenoBanve mia3mMoyiM3a W JEIUIa3MOJIA3a B PACTUTEIBHBIX
KJIETKax».

IIpakTHyeckas padora «3yueHue IBHKEHHS LIUTOIIA3MbI B PACTUTENIBHBIX KIETKaX).

Tema 6. O0OMeH BeLecTB M NPeBpalleHue JHEPIUH B KJIETKe

AccuMWIAILMS U JAUCCUMWIISILIS — JBE CTOPOHbI MeTabonm3Ma. Tumbl oOMeHa BEIECTB:
aBTOTPO(HBIN U TeTepoTpodHBI. YyacThe Kuciaopoaa B OOMEHHBIX Ipoleccax. DHEPreTHIeCKoe
obecrieuenue kietku: npesparieHrne AT® B oOmeHHBIX Tporieccax. DepMeHTaTUBHBIN XapaKTep
peakimii KI1eTouyHoro Metabonusma. GepMeHThI, UX CTPOSHHE, CBOMCTBA U MEXAaHU3M JICUCTBUS.
Kodepmentsl. OTiinuust pepMEHTOB OT HEOPraHMYECKUX KaTalM3aTOpPOB. benku-akTUBATOpHI U
O€JIKU-UHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (EPMEHTATUBHBIX pEaKIMM OT Ppa3IMYHbIX
(bakTOpoB.

IlepBUYHBIl CHHTE3 OpPraHUYECKHUX BEIIECTB B KieTke. POTOCHHTE3. AHOKCUCeHHbIU U
oKkcueenHvlll omocunme3 'y obakmeputi. Ceemocoduparowue nueMeHmsl U HUSMEHMbl
pearkyuonnoz2o yerumpa. Ponb xjoporsactoB B mpoiecce (porocunTe3a. CBeToBass U TEMHOBas



daszel. @omoovixanue, Cs., Cs. u CAM-munvr pomocunmesa. IlpoaykTuBHOCTH (OTOCHUHTE3A.
Brnusinue pa3nudabix (pakTopoB Ha CKOPOCTh POTOCHHTE3A. 3HAUCHHE (DOTOCHHTE3A.

XemocuHTe3. PazHooOpaszue opraHM3MOB-XEMOCHHTETUKOB: HUTpU(PHULIUPYIOIIKE OaKTepuH,
xKesnez00aKkTepun, cepoOakTepun, BOJOPOAHbIE OaKTeprH. 3HAYECHUE XEMOCHUHTE3a.

AHaspoOHble opranu3mbl. Buabl Oposkenus. [IpomykTbl OpoKeHHMS U WX HCIOJIb30BaHUE
YeIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKThl OMOTEXHOJOTUU U BO30YAUTEIH
0ose3Heil.

AdpoOHBIE OpraHu3Mbl. OTalbl 3HEpreTudeckoro oobmena. I[loaroroBUTenbHBIN 3Tar.
['mukonu3 — 6eCKUCIOPOAHOE PACIICTICHUE TIIFOKO3bI.

buoniornueckoe OKHCIIEHHE, WM KIETOYHOE JbIXaHUE. Poilb MHUTOXOHAPUN B IPOIECCAX
Onosornyeckoro okucieHus. lluknudeckue peakuuu. OxucauTenbHoe (OCPOpPUIUPOBAHUE.
OHepeuss membpannozo epaouenma npomonos. Cumnmez ATD: paboma npomonnou ATD-
cunmaswl. llpeumyinecTBa a’poOHOro MmyTH OOMEHa BEIIECTB Iepea  aHa’pOOHBIM.
D¢ HEeKTUBHOCTH IHEPTreTUUECKOTO 0OMEHA.

JlemoHCcTpanumn

[Hoptpetsr: Jx. IIpuctmm, K. A. Tumupsses, C. H. Bunorpanckuit, B. A. Durensrapar, I1.
Mutuenn, I'. A. 3aBap3uH.

Tabmumpsr u cxembl: «@PoTOCHUHTE3», «DHEpreTuueckuili odomen», «buocuHTe3 Oenkay,
«Ctpoenue pepMeHTa», «XEMOCUHTE3.

OO6opynoBaHue: CBETOBOM MHKPOCKOIN, 000pYyJOBaHUE JIJIsl MPUTOTOBIEHUSI TIOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTropnasi pabora «/3ydeHne KaTaTuTUYECKON aKTUBHOCTH (DEpMEHTOB (Ha TIpuMeEpe
aMuJIa3bl WA KaTaias3bl).

JlabopaTopnas padora «/3yueHue hepMEHTAaTUBHOIO pacUICIICHUS IEPOKCHIa BOJOPOIa
B PACTUTENIbHBIX U )KUBOTHBIX KJIETKaX.

JlaGopaTopHas padora «CpaBHeHUE MPOIECCOB POTOCUHTE3A U XEMOCUHTE3a».

JlaGopaTopHasi padora «CpaBHEeHHE MPOIECCOB OPOKECHUS U JBIXAHH.

Tema 7. HacaeacrBenHass uHGopMalus U peajiu3anus eé B KiIeTKe

Peakuuu matpuuHoro cuHte3a. [IpHHIMI KOMIUIEMEHTAPHOCTH B PEAKLMIX MaTPUYHOIO
cuHTe3a. Peanmuzaums HacienctBeHHOW wuHGoOpmainuu. ['eHeTHYeCKWid KOJ, €ro CBOMWCTBA.
Tpanckpunuuss — matpuusblid cuHTe3 PHK. IIpuHUmMnel TpaHCKpUNIMK: KOMIUIEMEHTAPHOCT,
AHTUNAPAIIIENBHOCTh, aCUMMETPUUHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuyeckou
knemxke. Hexooupyrowue PHK.

Tpancnsuus u e€ sranbl. Yuactue TpancnopTHbix PHK B OGuocunTeze Oenka. YcioBus
ouocunresa Oenka. KonupoBanue amuHokuciot. Posib pubocoM B OMocuHTE3€ OeKa.

Coepemennvie npedcmaenenus o cmpoenuu 2eHos. OpraHuzanus reHoMa y IpOKapuoT U
syKapuoT. Perynsius akTHBHOCTH FeHOB y npokapuoT. ['unoresa onepona (. XKakoo, XK. MaHo).
Monekynapuvie mexanuzmvl dKcnpeccuu 2eHog y sykapuom. Ponv xpomamuna 6 pezyrayuu
pabomul 2enos. Peryisins 0OMEHHBIX MPoLieccoB B kieTke. KieTouHslil romeocTas.



Bupycel — Heknetounbie GOpMbI KH3HU U OOJUTaTHBIE mMapa3uThl. CTpOEHUE MPOCTHIX H
CIIOKHBIX BHPYCOB, PETPOBHPYCOB, OaktepuodaroB. Kuszneuwnviti yuxn J{HK-codepoicawux
supycos, PHK-codepacawux eupycos, baxmepuogazos. Obpammuas mpaHcKpunyus, peeepmasd,
unmezpasa.

Bupychsie 3a60eBanus dyenoBeka, )kuBOTHBIX, pacTtenuid. CITM I, COVID-19, counansHbie
Y MEIUIIMHCKHUE TPOOTIEMBI.

buoungopmamuxa: unmeepayus u anamuz 6oavuwiux maccugos («bigdatay) cmpyxmypmoix
ouonocuyeckux oanHvlx. Hanomexnonoeuu 6 ouonoeuu u meouyune. Ilpoepammupyemsvie gynxkyuu
benxos. Cnocobvl 00cmasKu 1eKapcms.

JdeMoHCcTpanuu

[Toptpetsr: H. K. Konsuos, /1. Y. iBanoBCKHIA.

Tabmuet u  cxembl: «buocunre3 Oenka», «l'eHernueckuit koa», «Bupycey,
«bakrepuodarm.

IpakTnueckas padora «Co3naHnue MOIEIA BUPYCA.

Tema 8. 7Ku3HeHHbIN HUKJ KJICTKHU

Knerounsiii nuki, ero mnepuoisl W perymsuua. WMutepdaza u muto3. OcobGeHHOCTH
MPOIIECCOB, MpoTekaroux B uHTepdase. [loaroroBka kietku k aeneHuto. IIpecuHTeTHYECKUit
(MOCTMHUTOTUYECKUN), CHUHTETUYECKUM M TOCTCUHTETHYECKUH (MPEMUTOTUYECKUI) MEPUOIbI
uHTepdasbl.

Marpuunbii  cunres  JHK - permkanma.  Ilpuamuner  perumkanmu — JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBIA  CHUHTE3, aHTUNAPAUICIBHOCTh. MexaHu3m
permukanuu JJHK. Xpomocomel. CtpoeHue xpomocoM. Tenomepsl U Tenomepasa. XpOMOCOMHBIN
Ha0Op KJIETKU — KapuOTHUIl. JIUTIOMIHBIN W TarulOWIHBIM HAOOpPBI XpOMOCOM. ['OMOJIOTHYHBIE
XpOMOCOMBI. [10J10BBIE XPOMOCOMBL.

Henenue kiaetku — Muto3. CTaauu MHUTO3a U TPOUCXOASAIIUME B HUX MPOLECCHL. THIbI
mutosa. KaprnokuHes u nuutokuHes. buonornueckoe 3HaueHUEe MUTO3a.

Perynsuust MHUTOTHYECKOTO IMKIAa KIeTku. [Iporpammupyemasi kietoyHass THOenb —
arnonTo3.

Kinerounoe siapo, xpomocombl, GyHKIIMOHAIbHAs TE€HOMHUKA. Mexanuzmvl npoaughepayuu,
ougppepenyuposxu, cmapernus u eubeau kiemox. «l{ugposas knemxa» — buoungopmamuyeckue
Mooenu PYHKYUOHUPOBAHUSL KIIeMKU.

JdeMoHcTpanuu

Tabmumer 1 cxembl: «KW3HEHHBIM ITUKI KISTKH», «MuTo3», «CTpOCHHE XPOMOCOM,
«Pennmukanus JIHK».

OOGopynoBaHKe: CBETOBOM MHUKPOCKON, MHUKpompemnapaTbl: «MHTO3 B KJIETKaxX KOpEIKa
TyKay.

JlaGopaTopHas padora «/3ydeHre XpoMOCOM Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlabopaTtopuasi padora «HaGmoneHne mMuTO3a B KIIETKaX KOHUYMKA KOpeliKa Jyka (Ha
rOTOBBIX MHUKpOIIpenaparax).



Tema 9. CTpoeHue 1 pyHKIMH OPraHU3MOB

buonoruueckoe  pasHooOpazue  opranu3MoB.  OJHOKIETOYHBIE,  KOJIOHHAJIbHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUS U >KU3HEACSATEIBbHOCTH OJHOKIETOYHBIX OpPraHu3MOB. bakrepuu,
apxeu, OJHOKJIETOYHbIE TPUObI, OJHOKIETOYHBIE BOJIOPOCIH, APyTUe NpOTUCTHL. KoloHuanbHbIE
OpPTraHU3MBI.

B3anmocBsA3p yacTeld MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl U CHUCTEMBI OPTaHOB.
Opranusm kak eauHoe 1enoe. ['omeocras.

Tkanu pactenuil. TUnbl pacTUTENBHBIX TKAHEH: 00pa3oBaTeNibHAsl, TOKPOBHAS, MPOBOAAIIAS,
OCHOBHasi, MexaHuueckasi. OCOOEHHOCTU CTPOCHHUsI, PYHKIIMN U PACIIOJIOKEHUSI TKAHEH B opraHax
pacTeHUN.

TkaHU KUBOTHBIX M YEJOBEKA. THUIBI JKUBOTHBIX TKAHEH: SMUTEIIMAIbHAS, COCIMHUTEIIbHAS,
MbIlIeuHas, HepBHas. OCOOEHHOCTU CTpOEHUs, (PYHKIMNA M PACIHOJIOKEHHS TKaHel B opraHax
YKABOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble U T€HEPAaTUBHBIE OpraHbl pacTeHHi. OpraHbel U CUCTEMBI OPTaHOB
YKABOTHBIX U YeoBeKa. OyHKIMHA OPTraHOB U CUCTEM OPTaHOB.

Omnopa tema opraun3MoB. Kapkac pacrennii. CkeneTsl OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX
AKUBOTHBIX. HapykHbII 1 BHYTpeHHUI ckesieT. CTPOCHHE U TUIBI COCTUHEHUS! KOCTEM.

JIBukeHue  opraHu3mMoB. JIBWKEHHWE  OJHOKJIETOYHBIX  OpPraHU3MOB:  amMEOOUJHOE,
KTYTUKOBOE, PECHUYHOE. JIBM)KEHME MHOTOKJIETOYHBIX PACTCHHM: TPONMU3MblI WU HACTHH.
JIBI>KEHNE MHOTOKJIETOUHBIX KUBOTHBIX M UeJIOBEKa: MbllieuHas cucteMa. Peduekc. CkeneTHbie
MBIIIIIBI M UX paboTa.

IIutanue opranu3mos. llornomieHue BOABI, YIVIEKMCIOTO ra3a U MHUHEPAJIbHBIX BEIIECTB
pacreHusamu. [IlutaHue KUBOTHBIX. BHYTPUIIOJIOCTHOE W BHYTPUKIETOYHOE IHILEBAPEHHUE.
[IuTaHne MO3BOHOYHBIX >KMBOTHBIX. OTHENbl MUIIEBAPUTEIBLHOrO TpakTta. [lumeBapurenbHbie
*kenessl. [InimeBapuTenbHas cucTemMa 4ejioBeKa.

Jlpixanue opranu3moB. Jlpixanue pacteHuil. JIpixanue KUBOTHBIX. J(uddy3us razos dyepes
MMOBEPXHOCTh KIIeTKH. KoxkHoe npixanue. JlpIxarenbHas MOBEPXHOCTh. JKabepHoe W JEroyHoe
npixaHve. JIpIXaHue MNO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA. OBOJIOIMOHHOE YCIIOKHEHUE
CTPOEHHUS JIETKUX TO3BOHOYHBIX KHBOTHBIX. JlpIxaTenbHasi cuUcTeMa 4YeloBeKa. MexaHu3Mm
BEHTWISIIMY JETKUX Y NTUI U MICKOMUTAONIUX. Perynsmus apixanus. JlprxaTteabHbie 00bEMBI.

TpaHcnopT BEWIECTB Yy OPraHW3MOB. TpaHCIIOPTHBIE CHUCTEMBI pacTeHui. TpaHcmopt
BEIIECTB y KUBOTHBIX. KpoBeHOCHAs cucTteMa u €€ opranbl. KpoBeHOCHAs! cUCTEMA TO3BOHOYHBIX
KUBOTHBIX W desioBeka. Cepjile, KPOBEHOCHBIE COCYIbI M KpoBb. Kpyrum kKpoBooOpaiieHwus.
OBOJIIOIIMOHHBIEC YCIO0KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBI ITO3BOHOYHBIX >KMBOTHBIX.
PaGoTa cepana u e€ perysmus.

Brinenenne y opramusmoB. Beigenenne y pacreHuid. BeigeneHune 'y KUBOTHBIX.
CoxkparutenbHbie Bakyosd. Opranbl BeieneHus. OuiabTpaius, CeKperus 1 00paTHOE BCACHIBAHHE
KaK MeXaHU3Mbl pabOThl OpraHoB BbiAeNeHUd. CBs3b TOJOCTH Tejla C KPOBEHOCHOW U



BBIICJINTEIILHOM CHCTEMAaMU. BblelieHue y NO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. lloukw.
Crtpoenue u pyHkroHupoBaHue HeppoHa. OOpa3zoBaHHE MOYH Y YEJIOBEKA.

3anmTa y Oprannu3MoB. 3aliuTa y OJHOKJIETOUYHbIX OpraHu3mMoB. CHopbl OaKTepHuil U LUCTHI
OpoCTENIMX. 3aluTa y MHOTOKIETOYHbIX pacteHuid. Kyrtukyna. CpencrtBa MacCUBHOM H
XUMHUYECKOM 3aiuThl. OUTOHIIMIEI.

3anmTa y MHOTOKJIETOUHBIX UBOTHBIX. [IOKpOBBI U UX MPOU3BOJHEIE. 3alllUTa OpraHu3Ma
or Oomne3neir. MMmyHHass cuctema uenoBeka. KIETOYHBIH W TyMOpaJbHBIM HMMYHHUTET.
Bpoxnéuuplii 1 mpuoOpeTEHHbIN criennpruIecKuii UMMYHHUTET. Teopus KJIOHAIBHO-CEIEKTUBHOTO
ummyHnuteta (I1. Opmux, ®. M. bepner, C. Tonerasa). BocnanuTtenbHble OTBEThI OpPTraHU3MOB.
Ponb BpoXIAEHHOTO MMMYHHUTETA B PA3BUTHU CUCTEMHBIX 3a00JI€BaHU.

PaznpaxxumMocTh # perymsanuss y OpraHu3moB. Pa3npakuMOCTh Yy OJHOKJIETOYHBIX
oprann3MoB. Takcucel. Pa3zgpakMmMoCTh W peryysinus y pacTeHud. POCTOBBIE BemIECTBA M HX
3HAYCHHUE.

HepBHas cuctema u pedaekTopHas peryisius y )KUBOTHBIX. HepBHas cucteMa u €€ OTHeNbl.
DBOJIOIIMOHHOE YCIIO)KHEHUE CTPOCHUS HEPBHOW CUCTEMBI y >KMBOTHBIX. OTHEIBI TOJIOBHOTO
MO3ra MO3BOHOYHBIX KUBOTHBIX. Peduiekc u peduiexkropHas ayra. be3yciioBHbIE U YCIOBHBIE
pediiekcsl.

['ymopanbHast peryisiivsi W SHAOKPHHHAs CHUCTEMa >KMBOTHBIX M 4YenoBeka. JKenesbl
OHJIOKPUHHOW CHUCTEMbl M HMX TOpPMOHBL. JlercTBME TOpMOHOB. B3amMOCBSI3p HEPBHOU U
SHJOKPUHHOMU cucteM. I unoranamo-runodusapHasi cuctema.

JlemoHCcTpanumn

IToptper: W. I1. [1aBnos.

Tabmuubr 1 cxembl: «OIHOKIETOYHBIE BOJOPOCIH», «MHOTOKIETOUYHBIE BOJOPOCITH,
«bakrepun», «lIpocreiimme», «Opranbl UIBETKOBBIX pacTeHuil», «CHCTEeMBbl OpraHoB
MO3BOHOYHBIX KHUBOTHBIX», «BHyTpeHHEe CTpOCHME HACEKOMBIX», «TKaHM pacCTECHHI»,
«KopneBbie cucrembl», «CtpoeHue ctebiss», «CTtpoeHue ITHUCTOBOM TUIACTUHKN», «TKaHuU
KUBOTHBIX», «Ckener uenoBekay, «llumeBapurenbHas cucrteMa», «KpoBeHocHas cucremay,
«/lpixaTenbHas  cucrema», «HepBHas cucrema», «Koxa», «MpllieyHas  cHCTEMay,
«BbienurenbHas CUCTEMa», «DHIAOKpUHHAA cuctema», «CTpoeHue MbIb», «MMyHUTET,
«KumeynononoctHeie», «Cxema nmuTaHus pacTeHUi», « KpOBEHOCHBIE CHUCTEMBbI MO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue runpe», «CtpoeHue miaHapun», « BHyTpeHHee CTpOECHHE J10KIECBOTO
yepBsi», «HepBHas cucrema poeiO», «HepBHas cucrema narymku», «HepBHas cuctema
npecmeikaromuxcs», «HepBHas cucrema ntuny, «HepBHas cucTteMa MIIEKONUTAIOMIUXY,
«Hepsnas cuctema uenoBekay», «Peduekcy.

OOGopynoBaHKe: CBETOBOM MHKPOCKOII, MHUKPOIpENapaThl OJHOKIETOYHBIX OpPTraHU3MOB,
MHKpOITIpEnapaTbl TKAHEN, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXHUX, KUBBIC
AK3EMIUISIPhl KOMHATHBIX PACTCHU, repOapuu pacTeHUIN Pa3HBIX OTACIIOB, BIAXKHBIC MPEMapaThl
KUBOTHBIX, CKEJIEThI TTO3BOHOYHBIX, KOJUIEKIIMN OECIIO3BOHOYHBIX KMBOTHBIX, CKEJIET YEJIOBEKa,
o0opyaoBaHue JUIsl AEMOHCTPALMY MOYBEHHOTO U BO3AYUIHOTO MUTAHUSI PACTEHUH, pacllerieHUs



Kpaxmajia U OeNKOB IMoj JeHCTBUEM (EPMEHTOB, 00OpPYAOBAaHUE AJI JEMOHCTPAIMUA OMBITOB IO
U3MEPEHHUIO >KU3HEHHONM EMKOCTU JETKMX, MEXaHW3Ma JbIXaTeNIbHbIX JIBOKCHHM, MOJIENH
TOJIOBHOT'O MO3Ta PAa3JINYHbIX KUBOTHBIX.

JlaGopaTopHas padora «/3yyeHrne TKaHEH pacCTCHUI».

JlabGopaTopHas padora «/3ydyeHre TKaHEN KUBOTHBIX).

JlabopaTopHas padora «/3yueHrne OpraHoB [IBETKOBOTO PACTEHUS».

Tema 10. PazMHOkeHHe U pa3BUTHE OPraHM3MOB

DopMbI pa3MHOKEHHUSI OPraHU3MOB: Oecroioe (BKJIIOYasi BEr€TaTUBHOE) U MosioBoe. Bubl
0ecrnoyioro pa3sMHOKEHHUs: TOYKOBAHKE, CIIOPYJIISALUs, (hparMeHTaIus, KIOHUPOBAaHHUE.

[TonoBoe pa3muoxkenue. IlonoBele KieTku, wid ramerel. Meio3. Craguun Mmenosa.
IloBenenne xpomocoM B menose. KpoccuHrosep. buosiormdyecknii CMbICT M€EM03a W IIOJIOBOTO
nponecca. Meno3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[Ipen3zaponpiieBoe pa3Buthe. ['amerorenes y »uBOTHbIX. [lonoBeie xkene3bl. OOpazoBaHue
Y Pa3BUTHE MOJIOBBIX KJIETOK. CniepmaTtorenes u ooreHes. CTpoeHue NOJIOBBIX KIIETOK.

OmnogoTBOpeHHEe W 3MOPUOHAIBHOE pPa3BUTHE >XUBOTHBIX. CIOCOOBI OIIOJAOTBOPEHMS:
Hapy»XHOe€, BHyTpeHHee. [lapTenorenes.

NHauBHyanbHOE Pa3BUTHE OPTraHU3MOB (OHTOr€HE3). DMOPHOJIOTHS — HAayKa O Pa3BUTHHU
opranusMoB. Mopgozenez — 00na u3 2nasnvix npoobaem smopuonocuu. Konyenyusa mopghozenos u
mooenu mopghozenesza. Craguu 3MOpUOTEHE3a )KUBOTHBIX (HA MpuMepe JArymku). Ipobnenue.
Tunel apobnenus. [emepmunupoeannoe u HedepmunuposanHoe opoobnenue. bnacmyna, munwi
onacmyn. OCOOEHHOCTH APOOJIEHUS MIIEKOMUTAIOUIMX. 3apOJIbIIIEBbIE JIUCTKU (TaCTPYJIALIMS).
3akimagka OpPraHoB M TKaHEHW W3 3apOJbIIIEBBIX JIUCTKOB. B3auMHOe BIMSHUE YacTei
Pa3BUBAIOIIETOCS 3apojIbliia (3IMOpHOHATBHAS UHIYKIKA). 3aKaKa IIaHa CTPOCHUS KUBOTHOTO
KaK pe3yJbTaT HUepapXUUECKUX B3aMMOJICHCTBHI T'e€HOB. BiusHue Ha SMOpPHOHAIBLHOE Pa3BUTHE
pa3IMUHbBIX (PaKTOPOB OKPYKAIOIIECH CpeIbl.

Poct u pa3zsutue xuBoTHBIX. [locTamOpuonanbubiil nepuos. [IpsiMoe n HenpsiMoe pa3BUTHE.
Pa3zBute ¢ Meramopo3oM y OECHO3BOHOYHBIX M IMO3BOHOYHBIX >KMBOTHBIX. buonormueckoe
3HAYEHHE NPSIMOTrO M HENPSIMOrO pa3BUTHSA, MX PACIPOCTPAaHEHHE B nIpupozae. Tumel pocra
AKUBOTHBIX. DaKTOPBI PETYJALMA POCTA KUBOTHBIX M 4YesoBeka. CTaiuu MOCTIMOPUOHATBHOTO
pa3BUTHS Y JKUBOTHBIX M 4esioBeka. [lepmoanl oHTOreHe3a udenoBeka. CTapeHUE U CMEPTh KaK
OMOJIOTUYECKUE MPOLIECCHI.

Pasmuoxxenne u pa3Butue pacrenuid. ['amerodur u ciopodur. Meito3 B )KU3HEHHOM ITUKIIC
pactenuii. O6pa3oBaHue Crop B mpoiiecce meitos3a. ['ameTtorenes y pactenuii. Omao10TBOPEHHUE U
pPa3BUTHE pPACTUTEIBHBIX OPraHU3MOB. J[BOMHOE OIUIOJOTBOPEHUE y LBETKOBBIX PACTEHUMU.
OO6pazoBaHue U pa3BUTHE CEMEHH.

MexaHu3MBbl PETYJISILIUA OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHcTpanuu

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



Tabmumpr u cxembl: «BereratuBHOE pa3MHOXKeHHE», «TUIBI OECHOJIOr0 Pa3MHOXKEHHUAY,
«Pa3MHOXEeHME XITaMUIOMOHAIb», «Pa3sMHOKEHUE 3BIIIEHB, « PasMHOXKEHUE TUAPBY, « Meno3»,
«Xpomocombl», «["ameTorenes», «CTpoeHue SIMIEKIETKA U criepMaTro3ouaa», « OCHOBHBIE CTalUU
oHTOreHe3a», «lIpsMoe um HempsiMoe pas3Butue», «Pa3zBuTme Mailckoro xyka», «Pa3Butue
capaHun», «Pa3Butue nArymkm», «/[BOMHOE OIUIOJOTBOPEHUE Y UBETKOBBIX PpAaCTCHUI,
«CTpoeHHE CeMsH OAHOJOJIBHBIX W JBYAOJBHBIX pacTeHui», <«JKU3HEHHBIM LHUKI MOPCKOU
KanycTbeDy, «KW3HEHHBIA LUK MXa», «/KU3HEHHBIM LMKJ MAaOpOTHUKA», «JKU3HEHHBIM LUK
COCHBI».

O6opynoBaHue: CBETOBOW MHKPOCKOII, MUKpPOIpenaparbl SUIEKIETOK U CIEepMaTO30M OB,
Mozenb «LIUKIT pa3BUTHUS JSATYIIKIY.

JlabopaTopHass padora «l3yueHne CTpPOEHHsS TOJIOBBIX KJIETOK Ha TOTOBBIX
MHKponpenapaTax».

IIpakTnueckass padora «BbIsBICHHME NPU3HAKOB CXOJICTBA 3apOJBIIIEH MO3BOHOYHBIX
AKUBOTHBIX).

JlabopaTopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIIUX PACTCHUIN.

Tema 11. I'eHeTHKa — HaAyKa 0 HACJIEACTBEHHOCTH M U3MEHYUBOCTH OPraHM3MOB

Hcropust cTaHOBJIEHMS M PAa3BUTHS FEHETUKU Kak Hayku. PaboTsl I'. Menpnens, I'. ne ®pusa,
T. Moprana. Ponbs oTedecTBeHHBIX yu€HbIX B pa3Butuu reHetuku. Padoter H. K. Konbrosa, H. 1.
Basunosa, A. H. benozepckoro, I'. [I. Kapneuenko, 0. A. ®wmnuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE TE€HETUYECKUE MOHATUS U CUMBOJIBI. ['OMOJIOTHYHBIE XPOMOCOMBI, AJUIEIbHbBIE
IEHbl, aJIbTEPHATUBHbIC MPU3HAKK, JOMHHAHTHBIM W PELECCUBHBIM IPU3HAK, TOMO3UIOTA,
reTepo3UroTa, 4YMUcTas JIMHUS, TUOPHUABI, TeHOTUl, (eHoTur. OCHOBHBIE METOJbl TE€HETUKH:
rUOPUI0IOTUYECKHH, IIUTOTOTHYECKUN, MOJIEKYIISPHO-T€HETUIECKUN.

JlemoHCcTpanumn

[Toptpetsl: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckuit, I'. JI. Kapneuenko, 0. A. ®unmumuenko, H. B. Tumodeen-Pecorckmii.

Tabmuibl 1 cxeMbl: «MeToIbl TeHeTUKIY, «CXeMBbI CKPEIIUBAHUS.

JlaGopaTopHnas padora «/Ipo3oduia kak 0ObEKT TCHETUYECKUX UCCIICTIOBAHUIN.

Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpenimanue. [IepBriit 3akoH Menens — 3aKkoH €IMHO00pa3usi THOPHUIOB
nepBoro nokosieHusd. [IpaBuino nomuHupoBanus. Bropoit 3akoH MeHaenss — 3aKOH pacIIenICHUs
npu3HakoB. lluTomornueckre OCHOBBI MOHOTHOPHIHOTO CKpEIIMBaHHS. [ MIOTE3a YHUCTOTHI
ramer.

AHanusupyronee ckpemmBanne. [IpoMexxyTouHbll XapakTep HaciaenoBaHus. Pacmennenue
MIPU3HAKOB IPHU HEMTOJIHOM JOMUHUPOBAHUMU.

JlurnOpuHoe ckperuBanue. TpeTnii 3akoH MeHAens — 3aKOH HE3aBUCHUMOT0 HaCIS0BaHHUS
npu3HakoB. [{uTomornyeckre OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUSI.



CuemieHHoe HacienoBaHue npusHakoB. Padbotel T. Moprana. CuemnyieHHOe HaclleqOBaHUE
I'€HOB, HAPYIIEHUE CUEIICHUs MEXAY T'€HaMu. XPOMOCOMHAs TEOPHS HACIEACTBEHHOCTH.

I'eneTnka mosla. XpOMOCOMHBIM MEXAHU3M OIpEAeieHus Mona. AyTOCOMBI M IIOJIOBBIE
XpPOMOCOMBI. ['OMOTaMEeTHBII M TeTeporaMeTHbIM Tmoy. ['eHeTMyeckas CTPYKTypa HOJIOBBIX
xpomocoM. HacrienoBanme npu3HakoB, CUEIIEHHBIX C TIOJIOM.

I'enotnn kak wuemoctHas cucrema. l[lieroTponuss — MHOKECTBEHHOE JIEMCTBUE TIEHA.
MHOKECTBEHHBIM a/UIeNu3M. B3auMonencTBue HEaIENbHbBIX TE€HOB. KOMIIJIEMEHTapHOCTS.
Onucras. [lonumepus.

['eHeTHYECKMIT KOHTpPOJb Pa3BUTUS pACTCHHM, >KMBOTHBIX M YEJIOBEKAa, a TaKkKe
(bM3HOJIOTUYECKHUX TPOIECCOB, MOBEICHNUS U KOTHUTUBHBIX (PYHKIUH. ['eHeTHUECKnEe MEXaHU3MBI
CUMOHMOreHe3a, MEXaHU3Mbl B3aUMOJEHCTBUS «XO3MH — IMAPA3UT» U «XO35IMH — MUKPOOHOMY.
['eHeTnyeckne acneKThbl KOHTPOJISI M U3MEHEHUs HACIEACTBEHHON MH(GOpMAIMU B MOKOJICHHSIX
KJIETOK U OPraHU3MOB.

JdeMmoHcTpanuu

IToptpetst: I'. Mennens, T. Mopras.

Tabmuubr n cxembl: «llepBbiii U BTOpOil 3akoHBI MeHaens», «Tpetuil 3akoH MeHaens»,
«Anamusupyromiee ckpemmBanne», «Henonnoe nomuHupoBanue», «CHEIUIEHHOE HACIIECIOBAHUE
NPU3HAKOB Y Apo3oduiibl», «['eHetuka nonay, «Kapuotun uyenoseka», «Kapuorun napo3oduiisny,
«Kapuorun nrune», «MHOKECTBEHHBIN allIeIn3M», «B3anMo1elicTBHE TEHOBY.

O6opynoBanue: MoJeNb sl JAEMOHCTpPAllMM 3aKOHOB €AMHOO00pa3usi TMOpUIIOB IEPBOTO
IIOKOJIEHWsSI M PACLICIUIEHUs NPHU3HAKOB, MOJENb Uil JEMOHCTpPALMHM 3aKOHA HE3aBUCHMOTO
HACJICIOBAHUs IIPU3HAKOB, MOJEIb IS JEMOHCTPALMU CLEIJICHHOIO HAClIeI0BaHus NPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpoIipenapar: «/{po3zodpunar.

IIpakTnyeckas padora «V3yyeHue pe3ynbTaToB MOHOTMOPHIHOTO CKpEIMBaHUSA Yy
JPO30(UITBIY.

IIpakTuyeckas padora «/3ydyeHwe pe3ylbTaTOB JUTMOPHUIIHOTO CKPEIIMBAHUS Yy
TIPpO30(DHITBI.

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (popmupoBaHuu ¢eHotuna. M3mMeHYMBOCTH
nmpu3HakoB. KauecTBEHHbIE W KOJMYECTBEHHBIE  IPU3HAKU. Buabl  W3MEHUYHMBOCTH:
HEHACJIEICTBEHHAs U HACJIEICTBEHHAS.

Moaudukanmonnas W3MEHYUBOCTh. Poib cpenbl B (hopmMupoBaHuM MOIUPUKAITMOHHON
m3MeHunBocT. Hopma peakuuu npuszHaka. BapuanuonHsli psig v BapuanoHHasi kpuas (B.
HNoranncen). CoiicTBa MOIU(PUKATTMOHHOW U3MEHYUBOCTH.

I'enoTMnuyeckas W3MEHUYMBOCTb. (CBOMCTBA TEHOTHUIMYECKOW WM3MEHYMBOCTUA. Buel
TFeHOTUIIMYECKON N3MEHYMBOCTU: KOMOMHATHUBHASA, MyTallMOHHASL.

KoMmOnHaTtiBHasT M3MEHYMBOCTh. Meio3 M TOJIOBOM MPOIECC — OCHOBAa KOMOWHATHBHOM
M3MEHYUBOCTU. POsIb KOMOMHATUBHON M3MEHYMBOCTU B CO3J@HUM F€HETHYECKOI0 pa3HOOOpasus
B [IpeJieax OJJHOTO BUJA.



MyTanmoHHass W3MEHYMBOCTb. BuUIbl MyTalui: TE€HHbBIE, XPOMOCOMHBIE, TE€HOMHBIE.
CrnoHTaHHbIE W HWHIYUUPOBAHHbIC MYyTallMU. SepHbIE U [UTOIUIA3MATHUUYECKUE MYTAIUH.
ComaTtnueckue W TOJIOBble MyTauuu. [IpUyuvMHBI BO3HMKHOBEHHUSI MyTanuid. MyTareHbl U UX
BJIMSHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTM MYTAallMOHHOTO TMpolecca. 3aKOH TOMOJOTHYECKUX
psanoB B HacieAacTBeHHoM wu3MeHunBoctu (H.M. BaBuior). BuesnepHas W3MEHYHMBOCTH U
HACJIEJICTBEHHOCTb.

Onucenemuxa U 3SNUCEHOMUKA, PONb INUSEHEMUYeCKUX @aKkmopos 6 HAcCie008aHUul U
UBMEHYUBOCNU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHCcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBunos.

Tabmuiet u cxembl: «Buasl uaMeHuUMBOCTHY», «MoaudukaoHHass HW3MEHUYUBOCTHY,
«KoMOunHaTHBHAsE U3MEHUUBOCTHY, «Meio3y, «OmiogoTBopeHuey, «I'eneTnueckue 3a001eBaHUs
yeJloBeKay, « Buabl MyTanuiiy.

OOopynoBaHue: >KMBbIE M TrepOapHble HK3EMIUISIPbl KOMHATHBIX PACTEHUU, PHUCYHKHU
(boTorpadum) )KMBOTHBIX C Pa3IMUYHBIMU BUIaMU U3MEHYUBOCTH.

JlaGopaTtopnass  pabora  «McciemoBaHnue — 3aKOHOMEpPHOCTEH — MOAM(UKAIMOHHOMN
n3MeHYnBOCTH. [locTpoeHne BapralimoOHHOro psiia ¥ BApUAMOHHOM KPUBOM».

IIpakTuyeckas padora «Myrtanuu y Apo30¢uisl (Ha TOTOBBIX MUKpPOIIpENapaTax).

Tema 14. I'eneTuka Yesi0BeKka

Kapuotun uenoeka. MexayHapoaHas NIporpaMMa MCCIEIOBaHUS TE€HOMA YEJIOBEKa.
Metoapl U3ydYeHHUS] TEHETUKH YeJIOBEKAa: MeHEAIOrMYeCKUM, OJM3HEIOBBIM, IUTOT€HETUYECKUH,
MOMYJISIUOHHO-CTATUCTUYECKUH, MOJEKYIsIpHO-TeHeTHUeCKUii. COBPEMEHHOE OIpEaeIeHUE
TE€HOTHUIIA: TTOJITHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHKE, B TOM 4yucie ¢ nomouipto [11[P-
ananu3a. HacnencrBenHnbie 3a00ieBaHMs YyeloBeKa. | eHHbIE U XpOMOCOMHBIE OOJIE3HU YeJIOBEKa.
bosie3nn ¢ HaAcIeACTBEHHOW NPEAPACIONOKEHHOCThIO. 3HAYEHUE MEAUIMHCKOW TEHETHKH B
MPEJOTBPAIICHUN M JICYCHWU TEHETHYECKHX 3a00JI€BaHMI dYesroBeka. MeauKo-TeHETHYECKOe
KOHCYJIbTUpOBaHUE. CTBOJIOBbIE KIETKU. [IOHSATHE «T€HETUYECKOTO Irpy3a». ITHUYECKUE aCTIEKThI
MCCJIEIOBAaHMM B 001aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (HakTOpbl TMOBBIIIEHHON YYBCTBUTEJIHHOCTH YEJIOBEKAa K (DU3UYECKOMY U
XUMHUYECKOMY 3arpsA3HCHUIO OKpyXawumen cpenbl. [eHeTudyeckas MNpeapacnoioKeHHOCTh
YEJIOBEKA K MaTOJOTUSIM.

JdeMoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun dvemoBeka», «MeToabl M3yYEeHHs] TEHETUKH YEIIOBEKay,
«I"'eneTrueckue 3a00JIeBaHUS YETIOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHAIU3 POLOCIOBHOW.

Tema 15. Cestekuiusi OpraHu3zMoB

JlomecTukanus W CeJeKIus. 3apoKJIeHHE CeJIeKIMU W Jomectukanuu. Yuenue H. U.
Bagsunosa o lleHTpax mpoucxoxaeHus ¥ MHOTO0Opasust KyJIbTYPHBIX pacTeHuil. Ponb cenexiuu B
CO3JIJaHUH COPTOB PACTEHHI U MOPOJ KUBOTHBIX. COpT, mopoaa, lTaMM. 3aKOH TOMOJIOTHYECKUX



pPAIOB B HacleACcTBeHHOM u3MmeHumBocTH H. M. BaBunoBa, ero 3HaueHue sl CENEKIMOHHOU
paboTHI.

Metonbl ceneKuMmoHHOW padoThl. VICKyCCTBEHHBIM OTOOp: MacCOBBbI M HHJWBHIYaIbHBIM.
Otanbl KOMOMHAIMOHHOW cenekiuu. McnbiTanue mpousBoauTened mo motoMctBy. OTOGOp 1O
TE€HOTHUITY C TTOMOIIBIO OIIEHKH (DEHOTHUIIA MOTOMCTBA U OTOOP MO FEHOTUITY C MTOMOIIBIO aHau3a
JIHK.

HcKkyccTBeHHBI MyTareHe3 KakK METOJl CEJEKIHMOHHOW paboTel. PaguarmoHHBIH U
XUMUYECKUNA MyTareHe3 KakK HWCTOYHUK MyTalud y KYJIbTYpHbIX (DOPM OpraHU3MOB.
Hcnonbs3oBaHre TEHOMHOTO peJaKTUPOBaHUs U MeTo10B pekomMOnHaHTHBIX JIHK mig nomydenus
MCXOJHOTO MaTepuaia JJisl CENEKIHH.

[Tonyuyenne  monumionaoB.  BuyTpuBugoBas  rubpuamzanus.  bBiaM3kopoAcTBEHHOE
CKpellluBaHue, WM UHOpUIUHT. HepoACTBEHHOE CKpelllMBaHWEe, WU ayTOpuIuHT. ['eTepo3uc u
ero mnpuuuHbl. Hcmonb3oBanue rereposuca B cenekuud. OTaanéHHas THOpUIU3AIINS.
[Ipeononenne Oecronuss MEXKBUAOBBIX THOPUAOB. JIOCTHKEHUS CeNEKIMM pacTeHUM U
KUBOTHBIX. « 3€1€HAS PEBOTIOYUAY.

CoxpaHeHHE ¥ H3YyYEHUE TE€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHM M HMX JTUKUX
poauYel Mg co37aHusl HOBBIX COPTOB M THMOPUJIOB CEIIbCKOXO3SMCTBEHHBIX KYIbTYp. M3yueHue,
coxpauenue u YnpaeieHue 2eHemudecKUMU pecypcamu CeibCKOX03AUCMBEHHbIX U NPOMbBICIO8bIX
HCUBOMHBIX 8 YEJIAX YIYUUIEHUS CYUWeCMBYIOWUX U CO30aHUs HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM 4ucie ¢ NPUMEHEHUEM COBPEMEHHbIX MemOo008 HAYYHBIX UCCIe008AHUL, NePedosblx Uoell U
NepCcneKmuBHbIX MexHOI02UM.

JdeMoHcTpanuu

[Toptpersr: H. . BaBunos, U. B. Muuypumn, I'. /. Kapnieuenxo, II. II. JIykpsnenxo, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabnuipl 1 cxeMbl: «L{eHTpbI MPOUCXOKACHUS U MHOT0OOpa3usl KyJIbTYpPHBIX PacTEHUI,
«3aKOH TOMOJIOTHUYECKHX PSAJIOB B HACJIEACTBEHHOW HW3MEHUYMBOCTH», «METOIbl CEICeKIHN,
«OTtnanéunas rudbpuauzanus», «MyTtareHesy.

JlaGopaTopnasi padora «/3yueHue cOpTOB KYyJIbTYPHBIX PACTEHHI M MOPOJ JOMAITHUX
KUBOTHBIX).

JlabopaTopHas padora «/3yyeHrne METO0B CEJICKIINN PACTCHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUID.

IKcekypeusi «OCHOBHBIE METOJBI U JIOCTHXKEHUSI CENEKI[MUM PACTEHHM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIMIO, TJIEMEHHYIO (epMy, COPTOHMCHBITATEIBHBIM yYacTOK, B TEIUIMYHOE
X035IUCTBO, B JIA0OPATOPUIO arpOYHUBEPCUTETA UITU HAYUHOTO LIEHTPA)».

Tema 16. buorexHos0rust ¥ CHHTeTHYECKAs1 OMOJIOT U

OOBEKTHI, HCMOIb3yEeMble B OHOTEXHOJIOTMHM, — KJIETOYHbIE W TKAaHEBBIC KYJbTYpHI,
MUKPOOPTAaHU3MBI, HX XapaKTepUCTUKa. TpaauiMoHHAs OWOTEXHOJOTHS: XJeOomedyeHue,
MOJIy4eHUE KHCIIOMOJIOYHBIX MPOAYKTOB, BHHOJEINE. MuKpoOnonorndeckuii cuate3. OOBEKTHI
MUKpPOOHOJOTHYECKUX TeXHOJIorui. [Ipon3BoacTBO OenKa, aMUHOKUCIOT U BUTAMHUHOB.



Co3nganue  TEXHOJOTMM W MHCTPYMEHTOB  IIEJICHANPABIEHHOIO  U3MEHEHUS U
KOHCTPYUPOBAHUSI T€HOMOB C LEJIbIO MOJIYYCHUS OPraHU3MOB U UX KOMIIOHEHTOB, COJEPKAIINX
HE BCTPEUAIOIIUEC B IPUPOJE OMOCUHTETUYECKUE Ty TH.

Kinerounas wnxeHepus. MeTonbl KyJNbTypbl KJIETOK M TKAaHEW PACTEHUWA U >KUBOTHBIX.
Kpuobanku. Comaruyeckas ruOpuau3anuss U cOMaTH4YeCKUd smOpuorene3. lcmosb3oBaHue
ramjoOuIOB B CEJIEKUMU pacTeHuu. [lonyueHue MOHOKIOHANbHBIX awmumen. Hcnonvzosanue
MOHOKIOHANbHBIX U NOJUKTIOHAIbHLIX anmumen 6 meouyune. VICKyCCTBEHHOE OILTOJI0TBOPEHHUE.
PexoHCTpyKIHS SMIIEKIIETOK U KIIOHUPOBAHUE KUBOTHBIX. METOI TpaHCIUIAaHTAlUU SIAEP KIETOK.
Texnonocuu  0300poGnenus,  KVIbMUBUPOBAHUS U  MUKDOKIOHANbHO20 — PA3ZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX K)IbMYP.

XpOMOCOMHAsi U T€HHas HWH)KEHEpHs. VMICKyCCTBEHHBI CHHTE3 T'€éHa W KOHCTPYMPOBAHUE
pekomOunanTHeix JIHK. Cozdanue mpanceennvix opeanuzmos. JIOCTHMKEHUS M TEPCIEKTHBBI
XPOMOCOMHOW ¥ TEHHOM HWHXXEHEPUHU. OKOJOTMYECKHE U ITHYECKHUE TMPOOJIEMbl TE€HHOM
WHKEHEPUH.

Menuuunckue 6uotexHosioruu. Iloctrenomuas nudposas menunuua. [11[P-nuarnocruka.
MeTa000MHBIN aHAIN3, TEHOLIEHTPUUECKUN aHaIU3 MIPOTEOMa YeJIOBEKa JIJis OIIEHKH COCTOSIHUS
€ro 370poBb4. Vcnosnb30oBaHue CTBOJOBBIX KJIETOK. TapretHas tepanus paka. 3 D-OnounxeHepus
Uit pa3paboTku GyHIAMEHTAIBHBIX OCHOB MEAUIIMHCKUX TEXHOJIOTHM, CO3/IaHUsI KOMILJIEKCHBIX
TKaHEll COoueTaHWEeM TEXHOJIOTHM TpEXMEpPHOro OMONMPUHTUHTA U cKad@oauHTA [ PEIICHHUS
3a7a4 NEPCOHAIU3UPOBAHHON MEIUIVHBI.

Co3naHue BEKTOPHBIX BaKIMH C I€JbI0 OOecredeHus: KOMOWHMPOBAHHOM 3alUThl OT
Bo3Oyauteneii OPBU, ycrtaHoBieHHe MOJEKYJSIPHBIX MeXaHu3MoB ¢yHKuuonupoanusi PHK-
coJiep KallnX BUPYCOB, BBI3BIBAIOIIMX 0CO00 OMACHbBIE 3a00JIEBaHUS YEJIOBEKA U )KUBOTHBIX.

JdeMoHcTpanuu

Tabnuiel u cxembl: «Mcrnob30BaHNEe MUKPOOPTAaHW3MOB B MPOMBIIINICHHOM MIPOU3BOJICTBEY,
«Kierounas nnxxenepus», «I'eHHass UHKEHEPUSD).

JlaGopaTopHasi padora «/3ydeHrne 00beKTOB OMOTEXHOJIOTHI.

IpakTnueckas padora «llonyueHre MOJTOYHOKUCIBIX MPOLYKTOBY.

JIKckypeus «brorexHonorus — BakHEHIIasi MPOU3BOAUTENbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MTPOU3BOCTBO)».

11 KITACC

Tema 1. 3apo:xneHne U pa3BuTHE 3BOJTIONUOHHBIX NPEJACTABJICHUH B OMOJI0TUH

OpomonnonHas teopust Y. Japeuna. [Ipeanockuiku BO3BHUKHOBEHUS TapBUHU3MA. JKU3Hb U
Hay4Has JearesnbHocTh Y. JlapBuHa.

JIBrKy1re cuitbl 3BoJitolnK BUAOB 1o Y. JlapBuHy (BbICOKasi MHHTEHCUBHOCTb Pa3MHOKEHHSI
OpraHU3MOB, HAacCJEeICTBEHHAas HM3MEHYMBOCTh, OOpb0Oa 3a CyIECTBOBAHHME, E€CTECTBEHHBIH H
HCKYCCTBEHHBIN 0TOOP).



Odopmienne cuaTeTrdeckoit Teopuu 3Bomtonnu (CTD). HeitpansHas Teopusi SBOIIOIUU.
CoBpeMeHHas HBOJIIOLMOHHAS OWOJIOTHsS. 3HAUEHHE SBOJIIOLHMOHHON TEOpPUH B (DOPMHUPOBAHHUH
€CTECTBEHHO-HAYYHO! KapTUHBI MUPA.

JdeMoHCcTpanuu

[Toptpets: Apucrorens, K. Jlunnen, K. b. Jlamapk, 3. XK. Cent-Unep, K. Krosse, U.
Hapsun, C. C. YerBepukos, U. U. llImansraysen, [Ix. Xonneiin, /. K. benses.

Tabmuubr u cxembl: «Cucrema xuBod npupoasl (no K. Jlunuew)», «JlecTHHLa XKUBBIX
cymects (1o Jlamapky)», «Mexanuszm ¢GopMHUpPOBaHUS MPUCTIOCOOTIEHUN Yy paCTEHUN U )KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmpyra myremectsus Y. apsuna», «Haxoaku Y. Jlapsunay,
«Dopmbl 60pBOBI 3a cyliecTBOBaHUEY, «[lopossl romybeit», «MHoroobpasue KylabTypHBIX (HOpM
Karmyctb», «llopoapl AOMAIIHKUX JKUBOTHBIX», «Cxema o00pa3oBaHusi HOBBIX BHUJIOB (o Y.
HapBuny)», «CxeMa COOTHOIIEHHS JBIXKYUIMX CHJI 3BOJIOUUN», «OCHOBHBIE TOJOXKEHHUS
CUHTETUYECKON TEOPUH IBOJIIOLIM.

Tema 2. MUKPO3BOIIOLNSA U €€ pPe3yJIbTAThI

[lonynauust Kak 5J€MEHTapHas eAuHHIA HBOMOUUMU. COBpPEMEHHBIE METOIBl OLEHKH
TF€HETUYECKOr0 pa3HO00pa3us U CTPYKTYphl onyJsauuid. Mi3Menenne reHooH1a Nomyasiiuy Kak
AJIEMEHTAPHOE JBOJIOLMOHHOE SIBJIECHHE. 3aKOH TeHeThdeckoro pasHoBecus JIx. Xapam, B.
Baitn6epra.

OnemeHTapHble (AKTOPBl (ABWXKYIIME CHIJIBI) 3BOMIONUM. MyTallMOHHBIA IpoLEecC.
KomOunHatuBHast n”3MeHYMBOCTS. Jlpelid reHoB — ciryyaiiHble HeHANpaBJIE€HHbIE U3MEHEHUS 4aCTOT
ajienied B nomyJisanusax. DPdext ocHoBarens. Ipgexkm Oymouliounoco eopaviuika. CHudceHue
2EHemuYecKo2o pasHooobpasus: npuyunsl u cieocmsus. llpossienue s¢hpexma Opeiicha 2eros 6
oonvuwux u manelx nonyaiayusx. Murpanuu. M3onsmus  momyisnuii: - reorpaduyeckast
(mpocTpaHcTBeHHAas1), Ononorudeckas (penpoayKTHBHAs).

EcTecTBeHHbII 0TOOp — Hamnpapistomuid hakTop 3BoIOIUU. DOPMBI €CTECTBEHHOTO 0TOOpA:
IOBYKYIIUMA,  CTAaOMIM3UPYIOIIMMA,  paspbiBatomuil  (au3pyntuBHbif).  [lojoBoir  oTOOD.
BO3HMKHOBEHHE 1 3BOJIFOLUS COLMAIIBHOIO MTOBECHUS KUBOTHBIX.

[Tprcnoco0aeHHOCT, OpPraHU3MOB KaK pe3yJbTaT MHUKPOIBOMIONMHM. Bo3HUKHOBEHHE
MpUCIOCOOIEHUI y opraHu3MoB. ApoMopdo3sl 1 uanoanantauuu. [IlpuMepsl npucnocoOaeHuit y
opraHu3MoB:  Mopdosornyeckue, (QU3NONOTMUECKUE, OHMOXMMUYECKHE, TOBEJICHYECKHE.
OTHOCHUTENBHOCTH MPUCTIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepun u cTpykTypa. BumooOpa3zoBanue kak pe3yJbTaT MHUKPOIBOJIOLHUU.
M3onsmms — ximoueBoi  ¢aktop BumooOpaszoBanus. I[lyth u cmocoObl BHI00Opa30BaHUS:
ajutonarpuueckoe  (reorpaduueckoe), CUMIATPpUUECKOE  (IPKOJOTUYECKOE), «MTHOBEHHOE
(monmunouau3anus, rudpuanzanus). JmuTenbHOCTb S3BOTIOIMOHHBIX TPOLIECCOB.

Mexanu3mbl (HOpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Ponp 3BONtONMOHHON OmoOJOTMM B pa3pabOTKe HAyYHBIX METOJIOB  COXpaHEHHs
OounopazHooOpaszuss. MHUKpPOAIBOJIOLKSA M KOABOJIOLHMSA MApa3UTOB U HMX X035€B. MexaHU3MbI
(dhopMUpOBaHUS YCTOMUYHUBOCTH K aHTUOUOTHKAM U CITIOCOOBI 0OPHOBI ¢ HEM.



JemoHCcTpanumn

[Toptpetsi: C. C. YerBepukos, 2. Maiip.

Tabmuupl u cxembl: «MyTallMOHHAs U3MEHUYMBOCTHY», «llomyssliMOHHAs CTPyKTypa BUAA»,
«Cxema mposiBieHuss 3akoHa  Xapau—BaiiHOepra», «JIBukymime  CUJIBI  HBOJIOLUNY,
«IKoJjoruyeckas W30JsIUs TOMyJsuuid ceBaHckol Qopenn», «['eorpaduyeckas H30IALUS
JIMCTBEHHHUIIBI CUOMPCKOW M JIMCTBEHHULBI JaypcKoi», «llomynasuuoHHbIE BOJHBI YHCIEHHOCTH
XHUIIHUKOB M KepTB», «CxeMa MeWCTBUS ECTECTBEHHOro oroopay, «DopMbl OOpbOBI 3a
CYIIECTBOBAHUEY, «naycTpuabHbIi MEJIaHU3M, «Kusble HCKOMIaEMBIEY,
«lTokpoBUTENBCTBEHHAs OKpacka JKMBOTHBIX», «lIpemympexparomas oKpacka IKHUBOTHBIXY,
«Duznonornueckue ananrauumn», «IIpucrnocoOIeHHOCTh OPraHU3MOB U €€ OTHOCUTEIBLHOCTHY,
«Kputepun Bupa», «Bugbl-nBoiiHukn», «CTpykTypa BuAa B nOpupoae», «CrocoOsl
BUI000pa3zoBaHus», «l'eorpadguueckoe  BuUOoOOpazoBaHHWE  TPEX  BHJIOB  JIAHJBIIICH»,
«DKOJIOTUYECKOE BUA000pa3oBaHuE BUJOB cUHULY, «[lonumionasl pactenuit», «KamyctHo-
peneyHblid THOPUIY.

OGopynoBaHue: repOapuy pacTeHH, KOJUICKIIMM HACEKOMBIX, Yyuesia MTUIl U 3BEpeil ¢
pUMEpPaMH Pa3IUYHbIX MPHUCIOCOOJIEHUH, Yydena NTULl U 3BEped pa3HbIX BUIOB, repOapuu
pacTeHuil OJIM3KUX BUIOB, 00Pa30BABIINXCS PA3IUYHBIMU CIIOCOOAMU.

JlabopaTopnasi pabora «BbIsiBIeHNE H3MEHUNBOCTH Y 0COOEH OJTHOTO BUAAY.

JlabopaTtopnas pabGora «llpucnocoOneHuss OpraHu3MOB M HMX  OTHOCHUTEIbHAs
11e71eCO00Pa3HOCTHY.

JlaboparopHnasi pa6ora «CpaBHEHHE BUI0B 10 MOP(POJOTUYECKOMY KPUTEPUION.

Tema 3. Makpo3BoIIOLINS U €€ Pe3yJIbTaThl

Meronsl u3ydeHHus Makpo3BoroLuu. [laseoHToIornueckue MEeToApl U3yYEHHUS! 3BOJIFOLIMM.
[lepexonubie popMbl U PUIOTEHETUYECKUE PSAJIBI OPTaHU3MOB.

buoreorpaguueckre MeTo bl U3ydeHus 3BoOIMU. CpaBHeHHE (IOphl U (ayHbl MATEPUKOB
1 oCcTpoBOB. buoreorpaduueckue o61actu 3emiau. BUIbl-oHIEMUKH U PETUKTHI.

OMOpPHOIOTHYECKUE U CPABHUTEIBbHO-MOP(OJIOrHUYECKHE METOJbl H3YyUEHHUS SBOJIOLUU.
['eHeTMUECKME MEXAHM3MBbI 3BOJIOLMM OHTOIEHE3a W IMOSBICHUS HBOJIIOLMOHHBIX HOBILECTB.
['oMonoru4Hble ¥ aHAJIOTMYHbIE OpraHbl. Py uMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKYJISIPHO-
reHeTUYeCKue, OMOXMMUYECKHEe U  MaTeMaTHMYeCKHME  METOJbl  M3YYEHHUS  HBOJIIOIUH.
["'omonoruunsie reHbl. COBpeMEHHbBIE METOIbI TOCTPOCHUS (PUITOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIIOLHSI TEHOMOB.

OO6mme 3aKOHOMEPHOCTH (TpaBwiia) dBOMIONUU. [Ipunyun cmenvl @yuxkyui. HeoOpaTumMocTh
ABONTIOLMU. AfanTuBHAs paauanvs. HepaBHOMEpHOCTh TEMIIOB 3BOJIOLIMH.

JdeMoHcTpanuu

[ToptpeTtsi: K. M. bap, A. O. KoBanesckuii, ®. Mrosiep, 3. ['ekkeb.

Tabmuibr u cxembl: «DUIOTEHETHUECKUI PsT JIOMAAN», «APXEONTEPUKCY, «3BEpO3yObhIe
amepby, «Creronedans», «Punnopursr», «CeMeHHblE ManopoTHUKW», «buoreorpapuyeckue
30HbI 3emiun», «Jlpeild koHTUHEHTOBY», «PenukTh», «HauanpHble CcTaauu >MOPUOHATIBLHOTO



Pa3BUTHUSI TO3BOHOYHBIX KMBOTHBIX», «]'OMOJIOTUYHBIE U aHAJIIOTUYHBIE OPraHbl», «Py1UMEHThD,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YEJIOBEKAa M IIMMIIAH3e», «[JaBHBIE HampaBlICHUS
ABONIOLUNY, «O01IHME 3aKOHOMEPHOCTHU IBOJIIOLIUNY.

OOopynoBaHue: KOJUICKIUU, TepOapuu, MYJSDKA HCKOMAEMbIX OCTaTKOB OpPraHU3MOB,
MYJISIKA TOMOJIOTHMYHBIX, AHAJIOTUYHBIX, PYJAMMEHTApHBIX OPraHOB M AaTaBU3MOB, KOJUIEKIIMHU
HAaCEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHE )KU3HU HA 3emJie

Hayunble THUMOTE3bl NPOUCXOXKICHUS >KU3HM Ha 3emiie. AOUOreHe3 M IMaHCIEPMUS.
JloHay4yHbIe MPENCTABICHUS O 3apOKICHUM >KU3HU (KpealuuoHu3M). [UImoTe3a MOCTOSHHOTO
CaMO3apOXICHUS KU3HU U €€ onpoBepxkeHue onbitamu ®@. Peau, JI. Cnayutanuanu, JI. [Tactepa.
[IpoucxoxneHne )KU3HU U aCTPOOHOIOT U

OcHOBHBIE 3Tallbl HEOPraHUYecKoi 3Botonuu. IlnanerapHas (reojoruyeckas) BOIIOLUS.
Xumuueckasi 3BOJIIOIUS. AOHOTEHHBI CHUHTE3 OPraHMYECKHX BEIIECTB M3 HEOPTraHUYECKUX.
Omneit C. Munnepa u I'. FOpu. O6pa3zoBanue noimMepoB u3 MoHoMepoB. KoariepBaTHas rumoresa
A. WN. Omnapuna, runore3a nepBudHoro OynboHa JDk. XonpeiiHa, reHetuyeckas rumnore3a .
Ménnepa. Pu6osumsl (T. Yek) u runoresza «mupa PHK» V. I'unbepra. ®opmuposanne memOpaH u
BO3HUKHOBEHUE MPOTOKJIETKH.

Uctopus 3emun u wmeroabl €€ wu3ydyeHusa. VIckomaemble OpPraHUYECKHE OCTAaTKH.
['eoxponosnorusi u e€ wmeronasl. OTHocUTeNnbHAass W a0CONIOTHAs  TE€OXPOHOJIOTHSL.
['eoxpoHoOIOrHYECKast MIKajIa: S0HbI, 3PbI, IEPUOBI, STOXU.

Hauvanbubie 3Tanbel oprannveckoi 3Boonuu. [losiBiieHME W 3BOMIONUSA MEPBBIX KIETOK.
Opomronusi  MeTabonu3Ma. Bo3HMKHOBEHHE TMEpBbIX JKOCUCTeM. COBpEMEHHbIE MUKPOOHBIE
OMOIIEHKM KakKk aHajlor mepBbIXx Ha 3emie coobmectB. CtpomaTtonuThl. [IpokapuoTbl u
J3YKapHUOTBHI.

[Ipoucxoxaenre HykapuoT (CUMOUOTEeHe3). DBOJIOLMOHHOE TMPOUCXOKIECHUE BHUPYCOB.
[IpoucxoxkieHME  MHOTOKJIETOYHBIX  OpPraHu3MOB. BO3HUKHOBEHHME  OCHOBHBIX  TPYIIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 2TaIbl YBOJIIOIMHU BhICIINX pacTeHui. OcHOBHBIE apoMop(]o3bl pacTeHui. Bbrxos
pacteHuid Ha cymly. llosBieHne cHOpOBBIX pacTeHUM W 3aBO€BaHWE WMU Cyliu. CeMEHHbIE
pactenus. [IpoucxoxieHre BETKOBBIX PACTEHUM.

OCHOBHBIE JTamnbl HBOJIONMH KUBOTHOrO Mupa. OCHOBHBIE apoMOpP(oO3bl KUBOTHBIX.
Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX THMOB. [lepBbie XOp/IOBBIC
KUBOTHBIC. JKM3HL B BOjC. DBOIONMSA MO3BOHOYHBIX. [Ipoucxoxkaenne ampuOni U pEenTHIIHIA.
[Ipoucxoxaenre MieKkonutaroumx W nTull. [lpuHnmn ximodeBoro apomopdosa. OcBoeHHE
OE€CIO3BOHOYHBIMHU U MO3BOHOYHBIMU )KUBOTHBIMU CYIITH.

PazBuTHe xu3HM Ha 3emMJiie MO 3paM M NEpUuoaaM: apxeil, mpoTepo30il, manaeo30il, Me3030i,
KaitHOo30M. OO0Ias xapakTepUCTHKA KIMMAaTa U Te0J0orndecKux mpoieccoB. [losBrienue u pacuBeT
XapaKTEPHBIX OPTaHU3MOB. YTJeoOpa30BaHUE: €ro YCJIOBHUS W BIUSHUWE Ha Ta30BBIA COCTaB
aTMocdephl.



MaccoBble BBIMUPAHHS — JKOJOTMYECKME KPU3HCHI mpouutoro. IIpuumHbl M crnencrBud
MaccoBBIX BbIMUpaHHil. COBPEMEHHBIN 3KOJOTHYECKHI Kpu3Hc, ero ocobenHoctu. [Ipobrema
COXpaHeHUs1 OMopa3zHooOpa3us Ha 3eMIie.

CoBpemeHHass cuUcTeMa OpraHudeckoro Mupa. IlpuHuMmel KiaccupuKaluyd OpraHU3MOB.
OCHOBHBIE CHCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JlemoHCcTpanumn

[Toptpetsi: @. Penu, JI. Cnannanuanu, JI. Tlactep, . 1. Meunukos, A. 1. Onapun, Jx.
Xoagei, I'. Mémnep, C. Munnep, I'. IOpu.

Tabmumer 1 cxembl: «Cxema ombita @. Penny», «Cxema ombita JI. Ilactepa mo u3zydeHuro
caMo3apoxaeHus xku3Hm», «Cxema ombita C. Mumnepa, I'. FOpmw», «3Jtanbl HEOpraHM4eCcKOn
3BOJIIOLIANY, «l'€oXpoHONOrnueckas Mmkana», «HadanbHble 3Tambl OPraHUYECKOM SBOJIFOLIMN,
«CxeMa o0pa3oBaHUs SyKapHUOT IMyTEM cCUMOUOreHe3a», «CucremMa >KuBo mpupois», « CTpoeHue
BUpyca», «Apomopdo3sl pactenmity, «Punnodurs», «OAHOKIETOUHBIE  BOJOPOCIH,
«MHoOTOKIIETOUHBIE BOJmOpocinm», «Mxwu», «llanopoTHukn», «l'0I0CEMEHHBIE PpACTCHUS,
«Opranbpl LBETKOBBIX pacTeHuid», «CxemMa pa3BUTHS KUBOTHOTO MHPa», «ApomMopdo3sl
KUBOTHBIX», «lIpocreimme», «Kumeunonomoctueie», «llmockue yepBu», «UIECHUCTOHOTHEY,
«Pp10b», «3eMHOBOJHBIEY», «IIpecMbikatomuecsy, «lItuuby, «Miekonuratommue», «Pa3zputue
JKU3HU B ApXECHCKOM 3pe», «Pa3BUTHE KWU3HH B IPOTEPO30MCKOUN 3pe», «Pa3BuUTHE KU3HU B
MAJIE030MCKON 3pey, «Pa3BuTue )KU3HU B ME3030MCKOM 3pe», «Pa3zBuTHe )KU3HU B KATHO30MCKOU
ape», «CoBpeMEeHHasi CHCTEMA OPTAaHUYECKOTO MUPAY.

OG6opynoBaHue: repOapuy pacTEHUM Pa3IMYHBIX OT/AEJIOB, KOJIJIEKIIUN HACEKOMBIX, BIIaYKHbBIC
Mpenapathbl )KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIUN UTJIOKOXKUX, CKEJIEThl MO3BOHOYHBIX
KUBOTHBIX, UyUeJia MTUIl U 3BEPEH, KOJUIEKIIMM OKAMEHEJIOCTE!, MOJIE3HBIX HCKOMAEMBbIX, MYJISIKU
OPTraHUYECKUX OCTATKOB OPTaHU3MOB.

BupryansHasa Ja0oparopHas padora «Mopaemnposanue onsiToB Mwumiepa—IOpu 1o
M3YYCHHIO a0MOT€HHOTO CHUHTE3a OPraHMYECKUX COCAMHEHUN B MEPBUYHOM aTMOchepe».

JlabopaTopnass pab6ora «l3yueHne M OINHUCAHHUE HCKOIMAEMBIX OCTATKOB JPEBHUX
OPTaHU3MOB.

IIpakTuyeckas padora «3yyeHne ocoOEHHOCTEN CTPOCHUS PACTEHUI Pa3HBIX OTAEIOBY.

IIpakTuyeckas padora «3yyeHue ocoOeHHOCTEW CTPOCHMS TO3BOHOUYHBIX dKUBOTHBIX).

Tema S. IIpoucxoxkaeHune 4eji0oBeKa — AaHTPOINOIeHe3

Paznensl n 3anaum anTponosiorud. MeToasl aHTPOIOJIOTHH.

CraHoBjieHUE MPEICTABICHUN O MPOUCXOXKICHUU YeJNOBeKa. Pelnruo3Hbie BO33pEHUSI.
CoBpeMeHHbIE HAYYHbIE TCOPUH.

CxonctBo  4yenoBeka € KUBOTHBIMH. CHCTEMATHMYECKOE  TOJIOKEHUE  YEIIOBEKA.
CBuaeTeNbCTBA CXOJICTBA 4YEJIOBEKA C OJKMBOTHBIMU: CPAaBHUTEIHLHO-MOP(OIOTHIECKUE,
AMOPHOJIOTHYECKHE, (PU3HOJIOTO-OMOXMMUYECKUE, TMoBeAcHUYecCKre. OTIWUns dYeloBeKa OT
XKUBOTHBIX. [IpAMOXOXKI€HNE U KOMIUIEKC CBSI3aHHBIX C HUM ITPU3HAKOB. Pa3BuUTHE TOJIOBHOTO
MO3Ta U BTOPON CUTHAJIbHON CUCTEMBI.



JBrokymiue cuibl ((pakTopbl) aHTPONOreHe3a: OMoJoruueckue, counanbabie. COOTHOIIEHUE
OMOJIOTUYECKHUX U COIMAIIBHBIX (JaKTOPOB B aHTPOTIOTEHE3E.

OcHoBHBIE CTauu aHTpornoreHe3a. PaHHNe deaoBeKooOpa3Hbie 00e3bsHbBI (IIPOKOHCYIIBI) U
paHHUE TOHTU[BI — OOIKE MPEAKU YeIOBEKOOOPa3HBIX 00€3bsiH U JIOACH. ABCTPATONUTEKUA —
NBYHOTHE NpPEAKU JroJei. YeloBeK yMmenblid, MepBbIe W3TOTOBICHUS OpyAuil Tpyna. UemoBek
MPSAMOXOSAIINN U TEPBBIA BBIXO JItOACH 3a mpenensl Adpuxu. YemoBek TemenpOeprckuii —
oOIIMi NpeloK HEaHAEPTaIbCKOrO YeJIOBEKa U YeJIOBEeKa pa3yMHOro. YenoBek HeaHaepTalbCKUn
KaK BUJ JIFOAEH XOJOJHOrO KiuMmara. YenoBeK pa3yMHBIM COBPEMEHHOTO THIA, JIEHUCOBCKHUI
YeJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npezaenamMu AQpuku. [laneoreHeTnka u najaeoreHoMHKa.

DBOJIOLMS COBPEMEHHOTO 4YesnoBeKka. EcTecTBEeHHBI OTOOp B MOMYJSIMUSAX YeIOBEKA.
MyTaimoHHbslii nponecc U noauMoppusm. IlonynsiunoHHbIe BONHBI, Ipeild) reHOB, MUTpalUs U
«3( ekt ocHOBATENS» B MOIMYJIALMIX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacel. [lonarue o pace. bonbinme pacel: eBpomneoujHas (eBpazuiickas),
aBCTpaJo-HErpouAHas (dPKBaTOpUaIbHAsl), MOHTOJOHWIHAS (a3MaTCKO-aMepUKaHCKas). Bpemsi u
IIyTH PACCEJICHHWsI 4YeNoBeKa 1o IuiaHere. EnumHCTBO 4YenoBedeckux pac. Hayunas
HECOCTOATENBHOCTh pacu3Ma. [Ipucnoco0aeHHOCTh YenoBeKa K pa3HbIM YCIOBUAM OKPYKAIOIIEH
cpenbl. BnusiHue reorpadguyeckoil cpenbl W Apeiida reHoB Ha MOpP(OJIOrHI0 U (PU3HOJIOTHIO
YEJI0BEKa.

MexauciuIuIMHapHble  METOJbl B ¢u3uueckoil  (OMOJIOTUYECKOW)  aHTPOIOJIOTHH.
OBOJIIOLIMOHHAsA ~ AaHTPOIIOJIOTHUA W IAJECOAHTPOMOJIOTUSl  YEJIOBEUYECKHUX  MOMYJIALMM.
buocoumansHple  WCCIENOBaHWS ~ NPUPOABI  4enoBeka.  MccimenoBaHWe  KOSBOJOLMHU
OMOJIOTMYECKOT0 ¥ COLMAIIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

[Toprpersr: Y. apsun, JI. Jluku, 4. . Porunckui, M. M. I'epacumos.

Tabmuiet U cxembl:  «MeToabl  aHTpornojoruw», «l'OJOBHOM  MO3T  YeJOBEKay,
«YenoBekooOpa3Hble 00€3bsiHBDY, «CKENeT 4YeloBeKa W CKelleT IMMIaH3e», «PyIuMeHThl u
aTaBU3Mbl», «/[BIKylMe CHUJIBI AaHTPOIOT€HE3a», «DBOJIOIMOHHOE JIPEBO  YEIIOBEKaY,
«ABcTpanonuTek», «HYenoBek yMmenbliy, «HeloBek MpAMOXOASIIN», «/IeHUCOBCKUI 4YeIOBEK»
«Heangepranpup», «KpoManboHLBDY, «IIpenkm dyenoBeka», «ITambl 3BOJIOLMM YEIIOBEKa»,
«Pacsl yemoBekay.

O6opynoBanue: MyJSKM OKaMEHENOCTeW, MPEeIMETOB MaTepUalbHOW KYJIbTYpbl NMPEIKOB
4eJioBeKa, penpoayKiuu (dhoTtorpadguun) KapTuH ¢ MUPOIOTUUESCKUMH U OMOJICHCKUMU CIOKETaMH
MIPOUCXOXKJICHUS YeNoBeKa, (oTorpaduu HAXOJOK HCKOIMAEMBIX OCTATKOB YEJIOBEKa, CKEJIET
YEJIO0BEKA, MOJENb Yeperna 4YeJIOBEKa M 4Yepena IIHMMIAH3€, MOJENb KUCTH YEIOBEKA M KUCTHU
IMMITaH3€, MOJEIHN TOPCa MPEIKOB YEJIOBEKA.

JlabopaTropHnasi padora «/3ydeHne 0COOCHHOCTEN CTPOCHUSI CKEJIETa YeJIOBEKa, CBI3AHHBIX
C IPSIMOXOKJICHUEM.

IIpakTnueckas padora «3yueHne 3K0JIOTHYECKHUX aJIallTallNil YEIIOBEKay.



Tema 6. Ik0J10rUsl — HAYKA 0 B3AUMOOTHOLIEHUSIX OPTaHU3MOB U HAIOPraHU3MEHHBIX
CHCTEM C OKPYKAKLIEH cpeaou

3apoxaeHue W pa3BuTue 3Kojoruu B Tpyraax A. ['ymOonbara, K. ®. Pynse, H. A.
CesepuioBa, J. I'ekkensa, A. Tencinu, B. H. CykauéBa. Pazgenst m 3agaum skonorun. CBs3b
AKOJIOTHH C IPYTUMHU HayKaMHu.

Metonsr skonoruu. [loneBbie HaOmOAEHUS. DKCIEPUMEHTHI B 3KOJIOTUU: MPHUPOAHBIE H
naboparopueie. MoaenupoBaHue B SKOJOTMH. MOHUTOPUHT OKPY’KaIOIIEH CPEIbl: JTOKAIbHBIN,
pEruOHAIBHBIN U TJI00ATBHBIH.

3HaYeHUE DSKOJIOTMYECKUX 3HAHUM JUIsI YEJIOBEKA. DJKOJOTMYECKOE MHPOBO33PEHHUE Kak
OCHOBa CBsI3€i uenoBeuecTBa € mOpuponoil. MDOpMHUpPOBAHHME 3SKOJOTMYECKOW KYJIBTYpPhl H
HKOJIOTUYECKON TPaMOTHOCTH HACEIEHUS.

JlemoHCcTpanumn

[Toptpetsi: A. I'ymb6onsar, K. @. Pynse, H. A. CeBepuios, 3. ['ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuiel u cxeMbl: «Pazaensl skomorun», «MeToasl skojgorum», «Cxema MOHUTOPUHTA
OKPYXaIOLIEH CPEabD».

JlabopaTopHas padora «/3yyeHrne METON0B SKOJIOTUYECKUX UCCIEAOBAHUIN.

Tema 7. Opranu3msl u cpeaa 0OMTAHUA

Okosornueckre  ¢GakToppl U 3aKOHOMEpHOCTH WX  jeuctBus.  Kiaccuduxarus
AKOJOTMYECKUX  (AKTOpOB:  abMOTHYecKHe, OWOTHYECKHE,  aHTpornoreHHnle.  OO0mme
3aKOHOMEPHOCTH JIeUCTBUSI 3KoJorndeckux ¢gakropos. ITpasuno munumyma (K. [lnpenrens, FO.
JIn6ux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTEHOOUOHTHBIE OPTaHU3MBI.

AlGuotnueckue ¢aktopsl. CBET Kak 3KoJIOTHUecKuil ¢daktop. JeiicTBHUEe pa3HBIX y4acTKOB
COJIHEYHOTO CHEKTpa Ha OpPraHu3Mbl. JKOJOTMYECKHE TPYNMbl PACTEHHM M KUBOTHBIX IIO
OTHOLIEHUIO K cBeTy. CUTrHalIbHas poJib cBeTa. POTONEPUOINU3M.

Temneparypa kak skojoruueckuii @axrop. JleiicTBue Temmneparypbl Ha OpPraHU3MBI.
[TolikunoTepMHbIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTECHOTEPMHbBIE OPTAaHU3MBI.

Brnaxxnocts kak skomoruueckuit (akxrop. IlpucnocoOmnenus pacTeHUd K MOAACPKAHUIO
BojHOro Oananca. Knaccudukaius pacTeHuUi IO OTHOIIEHHIO K Boje. I[Ipucrocobienus
KUBOTHBIX K HU3MEHEHUIO BOJJHOTO PEKUMA.

Cpenpl oOWTaHMS OpPraHU3MOB: BOJAHAs, HA3eMHO-BO3AYIUHAs, IOYBEHHas, TyOWHHAs
MOJIMIOYBEHHAsA, BHYTpPHOpPraHu3MeHHas. DU3NKO-XUMHUYECKHE OCOOCHHOCTH Cpell OOUTaHMs
opranu3moB. [Ipucnoco0saeHust OpraHu3MoB K KU3HU B Pa3HBIX CPEAax.

buonoruueckue putmbl. BHemiHue u BHyTpeHHUE pUTMBI. CyTOUHBIC UM TOAUYHBIC PUTMBI.
[Ipucnoco61eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHUSIM YCIOBHH KU3HU.

XKuznennsie dopmbl opranu3moB. [lonsitue o xuzHeHHOU ¢opme. JKuzHeHHbIe (DOPMBI
pacTeHMil: JepeBbsl, KYCTAPHHUKH, KYCTapHUYKHA, MHOTOJIETHUE TpaBbl, OJHOJETHUE TPAaBBHL.
XKuzHeHnnoie (QOpMBI KUBOTHBIX: THAPOOUOHTHI, TE€OOMOHTHI, a’poOUOHTHI. (OCOOEHHOCTH
CTpO€HHUs U 00pa3a >KU3HH.



buotnueckne  Qaxtopel. Bunmpl  OMOTHMUECKMX ~ B3aMMOJICHCTBHIL:  KOHKYPEHIIHS,
XHUIHUYECTBO, cuMOno3 u ero (opmel. [lapazutusm, koomeparus, MyTyaau3M, KOMMEHCAITU3M
(kBapTHpaHTCTBO,  HaxjeOHH4yecTBO).  Herpoduueckue  B3auMoaeicTBus  (TOMUYECKUE,
¢dopuyeckue, ¢padbpuyeckue). 3HadeHHE OMOTHMYECKHX B3aUMOJEHCTBUN Ul CYLIECTBOBAHUSA
OpPraHMU3MOB B cpesie oOuTanus. [[puHIUI KOHKYPEHTHOTO UCKITFOUEHMS.

JlemoHCcTpanumn

Tabmumpr 1 cxembl: «OKkonorndeckue ¢GakTopb», «CBETOBOW CHEKTP», «IKOJOTHYECKHE
IPYIIIBI )KUBOTHBIX 10 OTHOLIECHUIO K CBETY», «TE€NIOKPOBHBIE )KUBOTHBIE», «XOJOJIHOKPOBHBIC
KUBOTHbIE», «DU3NOJOTMYECKUE aJaNTallUMd >KUBOTHBIX», «Cpeabl OOUTaHUS OPraHu3MOBY,
«buonornueckue putMbl», «KuzHeHHble popmbl pacTeHuin», «KuzHeHHble (POPMBI )KUBOTHBIXY,
«DKOCHUCTEMA IIMPOKOIUCTBEHHOTO JIeCa», «IKOCUCTEMA XBOMHOTO Jiecan, «llemu mnwmranus»,
«XumnanuectBoy, «Ilapazutuzm», «Konkypenuus», «Cumonos», «KommeHcammzmy.

O6opynoBanue: repbapuu pacTeHU U JKMBOTHBIX, IPUCHOCOOJIEHHBIX K BIUSHUIO
pa3IMuYHBIX  JKOJOIMYECKHX  (AKTOpoB, TrepOapuu  CBETOJNIOOUBBIX, TEHENIOOMBBIX U
TEHEBBIHOCJIMBBIX PACTEHUIl, CBETOJIOOMBBIC, TEHEIIOOMBHIE M TEHEBBIHOCIMBBIE KOMHATHBIE
pacTeHus1, repOapuu U KOJUIEKIUU TEIIOI00MBBIX, 3MMOCTOMKUX, MOPO30YCTOMYUBBIX PACTEHUH,
yyyerga NOTHUL W 3Bepei, repdapuu pacTeHUM, OTHOCAIIMXCS K TUrpoduTaM, KcepoduTam,
Me30(puTaM, KOMHaTHBIE PACTEHUS JaHHBIX TPYMII, KOJUIEKIIMH >KUBOTHBIX, OOMTAIOIIMX B Pa3HbIX
cpenax, repOapuM M  KOJUJICKUMM PACTEHUH U JKMBOTHBIX, OOJIaJaloOUMX 4epTaMu
MPUCHIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCIOBUM JKU3HHU, TepOapuu W KOJJIEKIUU
pacTEeHUM U KMBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (POPM, KOJUIEKIUHU KUBOTHBIX, YUACTBYIOIIMX B
Pa3IMYHbIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopHasi padoTa «BrIsBiIcHNE TPUCITOCOOICHUI OPraHU3MOB K BIUSHUIO CBETAY.

JlaGopaTopHasi pa6ora «BbIsIBICHHE TIPUCIOCOOJICHHH OpPraHU3MOB K  BIHSHHIO
TEMIIEPATYPBI».

JlaGopaTopHasi paGora «AHATOMUYECKHE OCOOCHHOCTU PACTEHUM U3 pa3HbIX MECT
OOUTaHUS.

Tema 8. Ikos10rvsi BUA0B M NOMYJISIIMH

DKOJIOTUYECKHE XapaKTepUCTUKHU monyssinuu. llomynsuusa kak Ouosioruyeckass CUCTEMA.
Ponbs HeomHOopomgHOCTH cpefbl, (u3nMdeckux OapbepoB M OCOOCHHOCTENW OHMOJIOTMHM BHIIOB B
(bopMHUPOBaHUU MTPOCTPAHCTBEHHOW CTPYKTYpPHI MomyJisiuii. OCHOBHbBIE TTOKA3aTeNU MOMYJISIUU:
YUCJIEHHOCTh, IUIOTHOCTb, BO3pacTHas M IIOJIOBAas CTPYKTypa, POKIAEMOCTb, IPUPOCT, TEMII
pocTa, CMEPTHOCTD, MUTPALIUS.

Dkosiornyeckass CTpykTypa mnomyiasund. OLleHKa YUCIEHHOCTH MOonmyJsinuu. JlMHaMuka
MONYJISIUUU U €€ peryisauusa. buoTudeckui noTeHIraI MonyJisinud. MoaenupoBaHue TUHAMUKU
nonyysinud. KpuBble pocTa 4YuciaeHHOCTH nomyisuumu. Kpusble BbDKMBaHWS. Perysnus
YUCJIEHHOCTU TMOMNYJSIUN: pojib (PAKTOPOB, 3aBUCALUIMX M HE 3aBHUCSIIUX OT IUIOTHOCTH.
DKkosiornyeckue crpareruu BuaoB (- u K-ctparerun).



[lonsiTue 00 »sKkomoruueckoil Huine BuAa. Mectoobutanue. MHoromepHas MOEINb
skosiorndeckor Humm J[x.M. XartunHcona. Pasmepsl skosiornueckor Humd. [loTeHunanbHas u
pean30BaHHAs HUIIN.

Buag kak cucrema nonynsuuid. Apeansl BUAOB. Buabl M HUX KU3HEHHBIE CTPATETHH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEpPHOCTH TMOBEACHUS W MHUIpalMid JKUBOTHBIX. buHojornueckue WHBa3UU
4y>KEPOJHBIX BUIOB.

JdeMoHCcTpanuu

[Toptper: dx. M. XaT4ynHCOH.

Tabmuubl U cXeMbl: «IKOJOTUYECKUE XapaKTEPUCTUKU momyisiuun», «IIpoctpaHncTBeHHas
CTPYKTypa Tnomyisiuu», «Bo3pacTHple nupamMuabsl mnomyiasiun», «CKOpOCTh 3aceleHUs
MOBEPXHOCTH 3€MJIM PA3JIMYHBIMU OpraHu3dMamm», «Mopgenp skonornueckod Humm [[x. U.
XaTYMHCOHAY.

Oo6opynoBanue: repdbapuu pacTeHUH, KOJJIEKIIUH KUBOTHBIX.

JlaGopaTopHnas padora «IIpucrnoco0sieHus: CEMsIH paCTeHUHN K paCCEIICHUIOY.

Tema 9. IKo10rus co00IECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmectBa opranu3moB. buoneHo3 u ero crpykrypa. CBsi3u Mexay OpraHu3MaMH B
ouoneHose.

Okocucrema Kak oOTkpeiTas cuctema (A. J[x. Tenciu). @DyHKIUMOHAIbHBIE OJIOKH
OpTraHu3MOB B JIKOCHCTEME: MPOIYIEHTHI, KOHCYMEHTBI, peayleHThl. Tpoduyeckue ypoOBHH.
Tpoduueckue mnenu u cetu. Adbuoruueckue 0710ku 3KocucTeM. [[oUBBI U WUIIBI B IKOCHCTEMAX.
KpyroBopor BemecTB 1 NOTOK S3HEPTUHU B SKOCUCTEME.

OcHOBHBIE TMOKa3aTeNn 3KOCUCTEMBbI. bruomacca U mpoayKusl. DKOJIOTMYECKUE MUPAMHUIbI
quces, OMOMacChl ¥ SHEPTHUHU.

Junamuka sxkocucmem. Kamacmpoguueckue nepecmpotixu. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpHBIE CMEHBI COO0OIEeCTB — cykieccuu. IlepBUYHBIE M BTOPUYHBIC CYKIIECCUU U UX
NPUYUHBL.  AHTPOIIOTEHHBbIE BO3JICUCTBHS Ha  Cykieccuu. KimmakcHoe  COOOIIecTBO.
buopasznoobpasue 1 moaHoTa KpyroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpuponHble 3KOCUCTEMBL. JKOcCUCmeMbl 03€p U peK. IKOCUCEMbl MOpeu U OKEeaHOS.
IKocucmemvl MyHOp, 1ecos, cmeneti, NyCmvlHb.

AHTpPOIIOTEHHBIE  DKOCHUCTEMBI.  ArposkocHcTeMa.  ArponeHo3. Pazmuuusa  Mmexny
AHTPOMOTCHHBIMU U MPUPOJHBIMU SKOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMITOHEHTHI ypOodkocuctem. ['opojackas diopa u dayHa.
Cunantponu3auusi Tropojckoid  (ayHbl. buonormyeckoe U  XO3SHUCTBEHHOE 3HAYCHHE
arpodKOCHUCTEM U YpOOIKOCHUCTEM.

3akoHOMEpHOCTH (HOPMHUPOBAHMSI OCHOBHBIX B3aWMOJICHCTBUN OPTraHU3MOB B IKOCHUCTEMAaX.
Ponv xackaonoeo sghghexma u 6u0os-30ugpuxamopos (kirouesvix 6u008) 8 GYHKYUOHUPOBAHUU
sxkocucmem. llepeHOC 3HEPTUM M BELIECTB MEXKJY CMEXHBIMH 3KOCUCTEMAMU. Y CTOMYHMBOCTH



OpraHU3MOB, TOMYJSIUMA M OSKOCHCTEM B YCIOBHUAX €CTECTBEHHBIX MW AaHTPONOTE€HHBIX
BO3/ICCTBUM.

Mexanuzmbl  6o30elicmeusi  3a2pA3HEHUll  pA3HbIX  MUNO8 HA  CYOOP2aHU3MEHHOM,
OP2AHUSMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM  YPOBHSAX, OCHOBbI  IKOJIO2UHECKO2O
HOPMUPOBAHUSL AHMPONO2EHHO20 B030eticmausi. MeTooIoTusT MOHUTOPUHTA E€CTECTBEHHBIX H
AHTPOITOT€HHBIX 3KOCHCTEM.

JlemoHCcTpanumn

IToptper: A. JIx. Tencnu.

Tabmuubl u cxembl: «CTpykTypa OMOIIEHO3a», «DKOCHUCTEMa IIMPOKOIUCTBEHHOTO Jecay,
«JKocucTeMa XBOMHOro jeca», «DyHKIMOHAIbHBIE TPYIIbl OPraHU3MOB B 3KOCHUCTEMEM,
«KpyroBopor BemectB B 3kocucreme», «llenmn nuTaHus (mactOWIHAs, JAETPUTHAsN)»,
«IJKojoruyeckas nupamua yucen», « IKOJOruyeckas MmupaMuja OMoMacch, «IKOJOTHYECKas
nupamuja sHeprum», «OopazoBanue 6o10tay, «[lepBuunas cykueccus», «BocctanoBnenue neca
IIOCJIE TI0Kapay, « IKOCUCTEMA 03€pa», «ATpoleH03», «KpyroBopoT BEIIECTB U MOTOK YHEPTUU B
arpoueHose», «IIpumepsl ypOo3KOCHCTEM.

OGopynoBanue: repOapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, uydeya MNTHUI[ U 3BEpeu,
repOapuu KyJbTYPHBIX U IUKOPACTYIIUX PACTEHHI, aKBAPUYM KaK MOJEIb SKOCUCTEMBI.

IIpakTnyeckas padora «3ydyeHue u onucanue ypOo3KOCUCTEMBD.

JlabopaTopnas padora «/I3yueHue pazHooOpa3usi MEJIKHUX MOYBEHHBIX WICHHCTOHOTHX B
Pa3HbIX 3KOCHCTEMAaX).

IKeKypcusi «IKCKypCUsi B THUIUYHBIM OuoreoreHo3 (B ayOpaBy, Oepe3HsIK, €IbHUK, Ha
CYXOJOJBHBIN WM TOMMEHHBIN JIyT, 03€p0, OOJIOTO).

IKCKypcHst «IKCKYPCHsI B arpOdKOCHCTEMY (Ha MOJIE WM B TEIUNIMYHOE XO3SICTBO)».

Tema 10. buocdepa — riodanbHas 3KOCHCTEMA

buocdhepa — olOmieranerapHas 00o0yiouka 3emMiid, TJ€ CYIIECTBYET WM CYILIECTBOBasia
*u3Hb. PazBuTtue npencrarieHuit o ounocdepe B Tpynax J. 3rocca. Yuenue B. W. Bepuaackoro o
ouochepe. O6mactu 6uochepsl u e€ coctas. JKupoe BeriecTBo Onochepsl U ero GyHKIIUH.

3aKOHOMEpPHOCTH cyiiecTBoBanus Ouochepbl. OcodeHHOCTH OHOchepbl Kak TII0OATBHON
skocucTteMbl. Jl[MuHamuueckoe paBHoBecMe B Ouocdepe. KpyroBopoTel Bemects U
OnoreoxnuMHuUYecKue UKIbI (yriaeposaa, a3otra). PUTMUYHOCTS siBIeHUI B Onocdepe.

3oHanbHOCTh OMocdepnl. [lonstue o Onome. OCHOBHBIE OMOMBI CYIIM: TyHApA, XBOWHBIC
Jeca, CMEIIAHHbIE U IIMPOKOJINCTBEHHBIE JIECa, CTEIH, CaBaHHBI, ITYCThIHU, TPOIIMYECKHE Jieca,
BBICOKOTOPBS. KimuMmaT, pacTUTEIbHBIN U )KUBOTHBIN MUpP OMOMOB CYIITH.

CtpykTypa U QYHKIUS )KMBBIX CHCTEM, OLIEHKA MX PECYpPCHOTO MOTEHIMana 1 OuochepHbIX
(yHKITUH.

JdeMoHcTpanuu

[Toptpetsi: B. U. Bepuanckuii, 9. 3rocc.

Tabmuubr u cxemsl: «['eocheprr 3emmm», «KpyroBopot azora B mpupozae», «KpyroBopor
yraepoja B npupoze», «KpyroBopot kuciopona B npupoze», «KpyroBopoT Boasl B mpupoe»,



«OcHoBHBIE OMOMBI cymny, «Knumatuueckue nosica 3emnn», « Tynapay, «Taitra», «CMmemaHHbIN
necy, «IIlupokonucTBeHHbIN Jec», «Crenby, «CaBanHay, «IlycTeiHmy, « Tponudeckuii iecy.

OO6opynoBaHue: repOapuu pacTEHUNM pa3HbIX OMOMOB, KOJIIEKIIMH )KUBOTHBIX.

Tema 11. YestoBek M OKpy:ka0mIasi cpeaa

DKoJIOTUYECKHEe KpPU3MChl W UX MpuuuHbBL. Bo3zaeiicTBue denoBeka Ha Ouocdepy.
3arpsi3HeHHe BO3AYIIHOM cpenbl. OXpaHa Bo3ayXxa. 3arpsa3HeHne BOJHOM cpenbl. OxpaHa BOIHBIX
pecypcoB. Pazpymienue nouBbl. OxpaHa MOYBEHHBIX pecypcoB. MI3MeHeHne Kiaumara.

AHTpPOIIOTEHHOE BO3JEHCTBUE HA PACTUTENIbHBIA U )KUBOTHBIA Mup. OXpaHa pacTUTEIBLHOTO
U OKMBOTHOro Mupa. OCHOBHBIE MPUHIUIBI OXpaHbl Npupoabl. Kpacueie kHuru. Oco6o
oxpansieMble npupoaubie Tepputopuun (OOIIT). boTanndeckue caabl U 300JI0TMUECKHUE MTAPKH.

OCHOBHBIC TIPUHIUIBI YCTOMYMBOTO PA3BUTHSI YEJIOBEUECTBA U MPHUPOAbL. PalnnoHanbHOE
MPUPOJIOTIONB30BAaHUE W COXpaHEHHWe OWOJOoTHYecKOoro paszHooOpaszus 3emuu. OOmme
3aKOHOMEPHOCTH TJI00aTbHBIX SKOJOTUYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpH3Hca U
€ro BEpOATHBIE MOCIIEICTBUS.

Pa3BuTHE METOJ0B MOHUTOPUHTA PA3BUTHUS OMACHBIX TEXHOTCHHBIX MpoleccoB. Cucmemmbie
uccneoosanusi nepexooa K pecypcocoepeearoujeii. U KOHKYPDEHMOCHOCOOHOU dHepeemuxe.
buonocuueckoe pasznoobpasue u o6uopecypcwvi. Hayuonanvnvlie ungopmayuonuvie cucmemvi,
obecneyugaowue 00CMyn K UHGOpMayuu no COCMOAHUI) OMOEIbHbIX BUO08 U IKOCUCHEM.
OcHosbl  3KOpeabunumayuy  3Kocucmem U cnocobos 60pbbbl ¢ OUONOBPENCOCHUAMU.
Pexoncmpykyus mopckux u HazemMHvIX IKOCUCTEM.

JlemoHCcTpanumn

Tabmuubr u  cxembl: «3arpsisHeHHE aTMochepwDy, «3arps3HeHue ruapocheps,
«3arpsi3Henue nouBsDy, «IlapHuKoBEI 2P dekT», «Oco00 oxpaHsieMble TPUPOIHBIC TEPPUTOPHI),
«Mogenu ynpasisieMOro Mupay.

O6opynoBanue: pororpaduu oXpaHIeMbIX pacTeHUN U KUBOTHBIX KpacHoit kuuru Poccuiickoii
Oenepanyu, KpacHol KHUTH peruoHa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 BUOJIOT AN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUS OO0YYarOIUMHUCS
IPOrpaMM CpeTHEro 0011ero 00pa3oBaHus: TMYHOCTHBIE, METANIPEAMETHBIEC U MTPEAMETHBIE.

B cTpykType NMUHOCTHBIX pEe3yJbTAaTOB OCBOCHHS MPOrpamMMbl MO OWOJIOTHM BbIACIICHbI
CIEIYIOIIME COCTAaBJSIOIIME: OCO3HAHHE OOYYalOIMIMMHCS  POCCHMCKOM  Tpa)KAaHCKON
UJEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH W CaMOOTPECICHUIO,
Hanudyue momusayuu K OOy4deHHIO OWOJIOTUH, YeleHanpasieHHoe passumue BHYTPEHHHUX
yOeXIeHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPAJAMIIMN pPa3BUTHS
OMOJIOTUYECKOTO 3HAHMS, 20MOBHOCMb U CNOCOOHOCHb O00YYaIOIUXCSl PyKOBOACTBOBAThCSA B
CBOCH  JIESITEIIBHOCTH  IICHHOCTHO-CMBICIIOBBIMH  YCTaHOBKaMHU, TPHCYIIUMH  CHCTEME
OMOJIOTUYECKOrO0  00pa3OBaHMs, Haauuue  NpPABOCO3HAHUA  DKOJOTUYECKOHM  KYJbTYpHI,
cnocooHocmu cmasums 1ENU U CTPOUTD KU3HEHHBIC TIJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUSI MPOrPaMMbl MO OMOJIOTMH JOCTUTAIOTCS B €IMHCTBE
y4eOHOH M BOCTIMTATEILHON JCSITCIIBHOCTA B COOTBETCTBUHU C TPATUITMOHHBIMH POCCHAUCKUMU
COIMOKYJIbTYPHBIMU, UCTOPHYCCKUMHU U TyXOBHO-HPABCTBCHHBIMH IICHHOCTSIMH, IPUHITHIMHA B
oOIllecTBE MpaBWJIaMd M HOPMaMH TIOBEJCHHS W CIIOCOOCTBYIOT MpOlieCCaM CaMOITO3HaHUS,
CaMOBOCTIMTaHUSI U CAMOPA3BUTHS, PA3BUTHsI BHYTPEHHEH MO3MIIMH JIMYHOCTH, MATPUOTHU3MA U
YBOKEHHUS K 3aKOHY W TMPaBOMOPAIKY, YEIIOBEKY TPyJa U CTapIIeMy IMOKOJEHHUIO, B3aUMHOTO
YBaOKEHHUS, OCpPe)KHOTO  OTHONIICHHS K  KyJIbTYpHOMY  HACIEIWI0 W TPaJAHIHAM
MHOTOHAIIMOHAIIBHOTO Hapojaa Pocculickon denepaiuu, Npupoae U OKPYKAIOIIEH Cpee.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHUS YyUeOHOTo mpeameTa «bruosiorusy JAOHKHBI OTpaXkaTh
TOTOBHOCTh U CIIOCOOHOCTHh OOYYArOIINXCSI PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTpPEHHEH
MO3WIUCH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OpPHWCHTAIMHA, TMO3UTHUBHBIX BHYTPEHHUX
yOCXKIICHUW, COOTBETCTBYIONIUX TPAAWIIMOHHBIM IIEHHOCTSAM POCCHHCKOTO  0OIIecTBa,
pacIMpeHne KU3HECHHOTO OIBITAa M OMbITA JSATEIHRHOCTH B MPOIECCE pPeaNmn3allid OCHOBHBIX
HaIpaBJIeHU BOCIIUTATEILHON JACITEIHHOCTH, B TOM YHCIIE B YACTH:

1) rpaIaHCKOTr0 BOCTIMTAHUS

c(hOPMHPOBAHHOCTh TPAKMTAHCKOM IMO3MIMHM  OOydYaromerocs Kak aKTUBHOTO M
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HaHME CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOSI3aHHOCTEH, YyBa)KCHHE 3aKOHA W
MIPaBOTIOPSAIKA;

TOTOBHOCTh K COBMECTHOUM TBOPUYECKOW NEATEILHOCTH MPHU CO3JaHUU y4€OHBIX MPOEKTOB,
pEIICHUM YYSOHBIX M MTO3HABATEIBHBIX 3a]1a4, BHITOJTHCHHH OMOJIOTHYECKUX SKCIICPHUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3MIIMI0O 1O OTHOIICHUIO K  SIBJICHUSM
COBPEMEHHOM KU3HHU U OOBSICHATH €€;



YMEHHE  YYUThIBATh B  CBOMX JICUCTBUAX  HEOOXOJUMOCTb  KOHCTPYKTHUBHOTO
B3aMMO/JICUCTBUS JIOJICH C Pa3HbIMU YOCKICHUSAMHU, KYJIbTYPHBIMU LIEHHOCTSIMU U COLIMATbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IIPOIIECCE COBMECTHOTO BBINOJHEHUS Y4YeOHBIX,
MIO3HABATEIbHBIX M MCCIENOBATEIbCKUX 3a7ad, YBAXWUTEJIBHOTO OTHOLICHUS K MHEHHIO
OTIMIOHEHTOB TIPH OOCYKICHNUN CIIOPHBIX BOTIPOCOB OMOJIOTHYECKOTO CONCPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOM JNEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCITUTAHUSA:

c(hOPMHUPOBAHHOCTh POCCUUCKOMN IpaKJaHCKOW UJICHTHYHOCTH, TATPUOTU3MA, YBOXKCHUS K
CBOEMY HapOJay, YyBCTBA OTBETCTBEHHOCTH Nepes PoauHOM, TOpIOCTH 3a CBOM Kpaid, CBOIO
Ponuny, cBOH S3BIK U KyJBTYPY, MPOIILIOE U HACTOSAIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

IICHHOCTHOE OTHOIIEHWE K TMPUPOJHOMY HACIEIUI0 M TMaMSITHUKaAM MPUPOIBI,
JTOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUAX, TPYE;

CITIOCOOHOCTH OIICHUBATH BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE OUOJIOTHH,
MMOHMMAHUSl 3HA4YeHUs OWOJOTMM B I[O3HAHWU 3aKOHOB MPUPOJbLI, B JKWU3HU 4YeJIOBEKa U
COBPEMEHHOTO OOIIECTBA;

uaerHas yoexxaEHHOCTh, TOTOBHOCTD K CIIY»KEHMIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CITOCOOHOCTH OIICHUBATh CUTYAIIUI0 M IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICH Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMbI U [IEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOIIICHUE K CBOUM POJUTENSIM, CO3/TaHUIO0 CEMbU Ha OCHOBE OCO3HAHHOTO
MIPUHATHS [IEHHOCTEN CEMENHOMN KU3HU B COOTBETCTBUM C TPAAULIMAMU HaApo10B Poccuu;

4) 3C¢TeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHHE K MHUpPY, BKIIFOYAs ACTETHUKY ObITA, HAYYHOTO M TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/la, OOIIECTBEHHBIX OTHOIIICHU;

ITOHUMAHUE YMOLMOHAIIBHOTO BO3JACUCTBUS JKUBOU ITPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HBIX BHUIAX HCKYCCTBA, CTPEMJICHHE TPOSBIISThH
Ka4yecTBa TBOPUYECKOMN JTUYHOCTH;

5) ¢usuuyeckoro BocnUTaHUSA, (POPMHUPOBAHUA  KYJbBTYPbl 3I0POBbS |
IMOIMOHAJILHOTO 0JIaronoJyumsi:

MOHUMAHHE W pealiu3alus 3I0POBOTO M O€30MacHOro o0pasza >KU3HU (370pOBOE MHUTAHUE,
COOJIFOICHNE TUTHCHUYECKUX MPABUI U HOPM, cOaJaHCHUPOBAHHBIA PEXXHM 3aHATHH U OT/BIXA,
perynsipHas (¢u3nueckas AaKTUBHOCTH), OEpEeXHOTr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOIIEHUS K COOCTBEHHOMY (PM3NYECKOMY M TICUXUYECKOMY 3710POBBIO;



MOHUMAHWE IIEHHOCTH TPaBWUJ WHIWBUAYaJbHOTO W KOJUICKTUBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYalIUSIX, YTPOKAIOIINX 3[I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHME TMOCIEACTBUM M HENPUSITUS BPEIHBIX TMPUBBIUCK (YIMOTPEOJICHUS aJKOIOJIs,
HApPKOTUKOB, KypEeHHS);

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYI0II00UE;

TOTOBHOCTh K aKTUBHOM JEATEIbHOCTH TEXHOJIOTHYECKONW U COLMAIBHOW HANPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBAaTh, IUIAHUPOBATb M  CAMOCTOSITENIbHO  BBINOJHATH — TaKylO
NEATEIIbHOCTD;

UHTEpPEC K pa3iMuHbIM cdepaM npodeccuoHaTLHON N1eITeNbHOCTH, YMEHUE COBEpIIATh
OCO3HaHHBIN BBIOOP OyayIIeil mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO M CaMOOOPa30BaHUIO Ha NPOTSKEHUU BCEH
KU3HU;

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:

9KOJIOTMYECKHU 11€JIeCO00pa3HOe OTHOIICHUE K MPUPOJE KaK UCTOUYHHUKY >KU3HU Ha 3emile,
OCHOBE €€ CyIIECTBOBaHUS,

MOBBIIIIEHUE YPOBHSI SKOJOTMYECKOM KYyJIbTYphl: MPUOOPETEHUE OMbITa IJIaHUPOBAHUS
MMOCTYNIKOB M OLIEHKU WX BO3MOKHBIX MTOCJIEACTBUMN ISl OKPYKAIOLIEH CPEIBI;

OCO3HaHME rI00aJTbHOTO XapaKTepa SIKOJIOTHYECKUX MPOOJIeM U IyTeH X pelieHus;

CITIOCOOHOCTh UCIOJIb30BATh MPUOOpPETaeMbIC MPU M3YYEHUU OMOJIOTMU 3HAHUSI U YMEHUS
Py PEIIeHUU TpoOJeM, CBSI3aHHBIX C PalMOHAILHBIM MPUPOJIONOIH30BAHUEM (COOJIIOICHUE
MpaBWJI MOBEJICHHUS B MPUPOJIC, HAMPABICHHBIX HA COXPAHEHHE PABHOBECHUS B JKOCUCTEMAX,
OXpaHy BHJIOB, JKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATHE JCHCTBUM, MPUHOCIIIMX BPEI OKPYKAIOIIEH MNPUPOIHOU Cpele,
YMEHHE TPOTHO3UPOBATH HEOJArONMPUSITHBIE HKOJIOTUYECKUE TMOCIEACTBUS MPEATPUHUMAEMBIX
JNEUCTBUM U IPEAOTBPAILATH UX;

HaJU4YuE€ PA3BUTOTO SKOJOTMYECKOTO MBIIIJIEHUS, SKOJOTHYECKON KYJIbTYpbl, OIbITA
NEATEIbBHOCTH  JKOJIOTMYECKOM HaNpaBJICHHOCTH, YMEHUSI PYKOBOJACTBOBATHCS HMHU B
MO3HABaTEJIbHOW, KOMMYHHUKATUBHOW M COIMAJIBHON MPAKTHUKE, TOTOBHOCTH K YYacTUIO B
MPAKTUYECKOU IEATEIBHOCTH SKOJOTUYECKON HAITPABIEHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(OPMHUPOBAHHOCTh  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKW W OOIIECTBEHHOW TMPAKTHKH, OCHOBAHHOTO HA JIHAJIOTe KYJIBTYP,
CIOCOOCTBYIOIETO OCO3HAHUIO CBOEI0 MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YHUTATENIbCKOM KYJIBTYPhI KaK CPEJICTBA B3aMMOICHUCTBUS
MEK]1y JIFOJJbMH Y TIO3HAHUS MUDA;

MOHUMaHUEe crheruuKy OMOJIOTHUM KaK HAayKH, OCO3HaHUS €€ poiau B (HOpMUPOBAHUH
PaIMOHAIIBHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU TIEJIOCTHOTO MPEJCTABICHUS 00 OKpPYKAIOIIEM



MUpEe KaK O CIWHCTBE TMPHUPOABI, 4YeIOBEKa © OOIIecCTBa, B IMO3HAHWUU IPHPOJIHBIX
3aKOHOMEPHOCTEH U PEIICHUH MPOOJIeM COXpaHEHUS IPUPOTHOTO PAaBHOBECHS,

yOSKIAECHHOCTh B 3HAYMMOCTH OWOJIOTHH IS COBPEMCHHOW ITUBMIIM3AIIMHN: O0ECIICUCHUS
HOBOI'O YPOBHS Pa3BUTHS MEIUIMHBI, CO3JaHUE MEPCICKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pelaTh pecypcHbie MpoOaeMbl Pa3BUTHS YEI0OBEUECTBA, MOMCKA MyTEeH BBIXOAA M3 IJI00ABHBIX
HKOJIOTHYECKUX TIPOOJIeM U 00eCIIeUeHUs Mepexo/ia K yCTOWIMBOMY Pa3BUTHIO, PAIllHOHATBHOMY
HCIIOJIb30BAaHHUIO TIPHPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KH3HHU;

3aMHTEPECOBAHHOCTh B IOJYYECHUU OMOJIOTMYCCKUX 3HAHUN B IIEJAX IMOBBIMICHHUS OOIIEi
KyJbTYpbl, €CTECTBEHHO-HAyYHOH TIPAMOTHOCTH, KaK COCTaBHOH 4YacTH (PYHKIIMOHAIBHOMN
IPaMOTHOCTH 00YyYarouxcs, GOpMUPYEMOil PU U3yUEeHUU OUOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJOB IIO3HAHMS, HCIOJIb3YEMBIX B ECTCCTBCHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BaTh IOJy4YacMble 3HAHHUS JUIS aHalW3a W OOBSICHCHHS SBICHUM
OKPY’KAaIOIIero MUpa W TPOUCXOJANIUX B HEM H3MCHCHHM, YMEHHE JCiIaTh 00OCHOBAaHHBIC
3aKJIFOYCHUS HA OCHOBE HAy4HBIX (DaKTOB M HMCIOIIMXCS JAaHHBIX C IEIbI0 IOJYYCHHS
JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSTEIBHO HCIOJB30BaTh OHWOJIOTHUSCKUE 3HAHUSA JUIA PEIICHUS
po0JIeM B PealIbHBIX )KH3HCHHBIX CUTYAIIHSX;

OCO3HAHHUE IIEHHOCTH HAYYHOW JIEATCIbHOCTH, TOTOBHOCTh OCYIICCTBJISATH MPOCKTHYIO H
HCCJICIOBATEIIbCKYIO IEITCIbHOCTh MHANBUAYAIBHO U B TPYIIIIC;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0O W CaMOOOPa30BaHMIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHUH IO OHWOJOTMM B COOTBETCTBHHM C JKU3HCHHBIMH
MTOTPEOHOCTSIMU.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yJbTaThl OCBOEHMsI Y4eOHOro mnpenMera «buoJIOTHsS» BKIIIOYAIOT:
3HaYUMBbIe IS (OPMHPOBAHHS MHPOBO33PEHHS]  OOYYAIOMIMXCS  MEXKIUCIUTUTMHAPHBIC
(MeXIIpeIMeTHBIC) OOIIeHAYYHBIE TTIOHATHS, OTPAXKAIOIINE [IETOCTHOCTh HAYYHOW KapTUHBI MUpa
U crienu(uKy METO/I0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHS,
SBJIGHUE, TPOLECC, CUCTeMa, Hay4HbIN (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, UCCIeJIOBaHUEe, HAOIIOJEHUE, W3MEpPEHHUE, SKCIEPUMEHT U JpPYrue); yHHUBEpCaIbHbIC
y4yeOHble AeHCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATUBHbBIC, PETYISATUBHBIE), 00ECIECUUBAIOIINE
dbopmMupoBaHre (QPyHKIIMOHAIBHONH TPAMOTHOCTH W COIIMATBHOM KOMIIETCHIIMU OOyYaroInuXxcs;
CIIOCOOHOCTb oOyuarommxcs UCIOJIb30BaTh OCBOCHHBIE MEXIMCLIUIUITMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaJbHbIE ydeOHbIE ACHCTBHS B IO3HABATEIBHOU U
COLIMAJIBHOM ITPAKTHUKE.

B pesynpraTe u3yueHus OWOJIOTMM Ha YypOBHE CpeaHero oOmiero oOpa3oBaHUs Yy
oOyuatomierocss 0yayT chOpMUPOBaHBI MO3HABATENIbHBIE YHUBEpPCAIbHBIC y4YCOHBIC IEHCTBUS,
KOMMYHHKATHUBHbIE YHUBEpCAJIbHbIE Y4eOHbIE JEWUCTBUS, PETYJIATUBHBIE YHHUBEpCAIbHbBIC
y4eOHbIE ACHCTBHSI, COBMECTHAS IE€ATEIbHOCTb.



MeranpeaMeTHbie pe3yabTaThl OCBOSHHUS IMPOTPAMMBI CPEIHETO OOIIEro 00pa3oBaHUS
JIOJKHBI OTPAXKATh:

OBJajieHUe YHHMBEPCAJbLHBIMHM Y4€OHBIMH MO3HABATEIbLHBIMHU JeHCTBUSIMMU:

1) 6a30BbI€e JJOTHYECKHE TeCTBHA:

CaMOCTOSITeNIbHO (hOPMYJIMPOBAaTh W aKTyaJIUu3UpOBaTh IMPOOJIEMYy, paccMaTpuBaTh €€
BCECTOPOHHE;

MCIIOJIH30BATh MPU OCBOCHUH 3HAHWIA MPUEMBI JJOTHIECKOTO MBITIUICHUS (aHAN3a, CHHTE3a,
CpaBHEHHMS, Kiaccu(puKaiuy, 0O00OIIEeHUs), PAaCKPBIBAaTh CMBICT OHOJIOTHYECKUX TOHITUN
(BBLACIATH UX XapaKTEpHBIC MPU3HAKHU, YCTAHABINBATh CBSA3HU C JPYTUMHU IMOHITHSIMH);

OTpENENATh IMEIH JeITSIBHOCTH, 3ajaBas mapaMeTpbl U KPUTEPHUH HX JOCTHKEHUS,
COOTHOCHTH PE3yJIbTAThI ICITEIHHOCTH C TIOCTABJIICHHBIMU IIEIISIMU;

UCIIOJIb30BaTh OWOJIOTMYECKUE TMOHATUA i1 OOBSCHEHHA (AKTOB M SABICHHUHA >KHUBOU
IPUPOJIBL;

CTPOUTH JIOTHYECKUE paCCYyX ACHUS (MHIYKTUBHBIC, JEIyKTUBHBIC, IO aHAJOTHUH),
BBISIBIIATh 3aKOHOMEPHOCTH M IPOTHBOPEYHUS B PAacCMATPUBACMBIX SBICHUSIX, (POPMYyIHpOBATH
BBIBOIBI U 3aKJTFOYCHHS;

MPUMEHATh CXEMHO-MOJCIBHBIE CPEACTBA IS MPEACTABICHHUS CYIICCTBEHHBIX CBSI3CH U
OTHOUIEHUN B M3y4aeMbIX OMOJIOTMUECKMX OOBEKTaX, a TaKKe MPOTUBOPEUUl pa3HOTO PoOja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(OOPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThIBaTh TUIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIN3a UMEIOIIUXCS MaTePHATBHBIX
1 HEMaTepHATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIESTEIBHOCTH, OIICHMBATh COOTBETCTBHE PE3YJbTATOB IIEJISIM,
OIICHUBATh PUCKHU MOCIIEICTBUM JIEATETLHOCTH;

KOOPJIMHUPOBATh U BBIMOJHATH PabOTy B YCIOBUSX pPEATbHOTO, BUPTYAJIBHOTO H
KOMOWHHPOBAaHHOTO B3aWMO/ICHCTBHUS,

pa3BUBATh KPEaTUBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIe0BATEIbCKHE ICHCTBHUS:

BJIQJICTh HABBIKAMH Y4Y€OHO-UCCIEAOBATEIILCKON M MPOEKTHOM JESITEIIbHOCTH, HABBIKAMHU
paspenieHus: mpooJieM, CIIOCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY ITOMCKY METOJIOB
PEIICHUS PAKTHICCKUX 3aa4, TPUMEHEHHUIO Pa3IMIHBIX METOIOB ITO3HAHHSI,

UCIIOJIB30BaTh PA3JIMYHBIC BUABI ACATCIBHOCTH II0 TOJYYCHHUIO HOBOTO 3HAHUS, €T0
WHTEpIpETalny, MPeoOpPa30BaHUI0 U MPUMEHEHUIO B YUEOHBIX CUTYyaIlUsiX, B TOM YHWCIE TPH
CO37IaHUU YUYEOHBIX U COIMAIILHBIX MPOCKTOB;

(dbopMHpOBATh HAYYHBIA THI MBIILJICHUS, BJIaJIeTh HAYYHOW TEPMHHOJIOTHUEH, KITFOUCBBIMU
MTOHATUSAMHU U METOJIAMH;

CTaBUTh W (POPMYJIHPOBATH COOCTBEHHBIC 3a/ladyd B 0OpPa30BATECIbHOW JEATEILHOCTH H
KU3HCHHBIX CUTYaIlUsX;



BBISIBIIATh TPUYMHHO-CJICACTBEHHBIC CBSI3M W aKTyaJIM3UPOBATh 3a/ady, BBIIBUTATH
rUnoTe3y e€ pelieHus, HaxOIWTh apryMEHTHl IS JIOKa3aTelIhCTBA CBOWX YTBEP)KICHUH,
3a/1aBaTh MapaMETPhl U KPUTCPUU PEIIICHUS,

aHAJIM3UPOBATh MOJIYYCHHBIE B XOJI€ PEIICHUS 3aJla4ll Pe3yJIbTaThl, KPUTUYECKU OLIEHUBATh
UX IOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSIX;

JaBaTh OIICHKY HOBBIM CHUTYAITUSM, OTICHUBATH TPUOOPETEHHBINA OIIBIT;

OCYLIECTBJISTh LIEJICHANPABICHHBIM MOUCK MEPEHOCAa CPEICTB M CIOCOOOB JEHCTBUS B
npodeccruoHaIbHyI0 Cpeny;

yMETh TEPEHOCUTh 3HAHUS B  I[IO3HABATENbHYID M  MPAKTHYECKYI0  OOJacTH
KUZHENIEATEIbHOCTH;

YMETh HHTETPUPOBAThH 3HAHMSI M3 PA3HBIX MIPEAMETHBIX 00IacTeH;

BBIJIBUTaTh HOBBIC WJICH, NpEIararb OPWTHHAILHBIC IOAXOABI M PEIICHUS, CTABUTH
MpoOJIEMBI U 3a/1a4H, IOMYCKAIOIINE aIbTEPHATUBHBIC PEIIICHUS.

3) paGora ¢ nnpopmanueii:

OpPUEHTUPOBATLCA B PA3JIMYHBIX HMCTOYHUKAX HH(pOpManuu (TEKCTe Y4eOHOro mocoowus,
HayYHO-TIOMYJISIPHOU JTIUTEepaType, OMOJOTHYECKHUX CIOBApSIX M CIPAaBOYHUKAX, KOMITBIOTEPHBIX
0a3zax JaHHbBIX, B VIHTepHeTe), aHAIM3HPOBaTh HH(POPMALMIO PA3JIMYHBIX BUIAOB U (HOpM
MIPE/ICTABJICHUS], KPUTUUECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEMPOTHUBOPEUYUBOCTD;

dbopMyIMpOBaTh 3aMpOChl U TMPUMEHSATH pa3IUYHbIE METOJIbI MPU TOUCKE U O0TOOpE
OuoJsiornyeckor nHPopmaIu, He0OX0IUMOM ISl BHITIOJIHEHUST YUEOHBIX 3a/1a4;

pruoOpeTaTh OIBIT HCIOJB30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH,
COBEPIIIEHCTBOBATH KYJIbTYPY aKTUBHOTO MCTIOJIB30BAHMS PA3IMUHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAIbHYIO (OpMYy TIPEICTaBICHUS OWOJOTHYECKOMN
uHdopmaruu (cxembl, rpadyKy, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U JPYTOE);

WCTIONB30BaTh HAYYHBIM SI3BIK B KauyeCTBE CpPEACTBa MpuU paboTe ¢ OHOJIOTrHYeCcKOu
uH(popMaIuen: MPUMEHATh XUMHYECKUE, (U3UYECKUE W MATEeMAaTHYCCKHUE 3HAKW W CHUMBOJIHI,
dbopmynbl, abOpeBHATYpy, HOMEHKIATYpPy, HCIONb30BaTh MW IPeoOPa30BBIBATH 3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATJISITHOCTH;

BJIQJICTh HAaBBIKAMH PpACIIO3HABAHUS MW 3amUThl  WHGOpMAIMK, WHPOPMAITMOHHOM
0€301acHOCTH JIMYHOCTH.

OBJajieHHe YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH JI€CTBUSIMU:

1) o0menue:

OCYIIECTBIISITh KOMMYHHKAIIUA BO BCEX cepax >KU3HU, aKTUBHO y4acCTBOBATh B JUAJIOTE
WM TUCKYCCHH TI0 CYIIECTBY OOCYKIaeMoH TeMmbl (YMECHHE 3aJaBaTh BOMPOCHI, BHICKA3bIBATh
CYXXJIEHHUS OTHOCUTEIBHO BBHITIOJIHCHUS TIpeajlaracMO 3aJladyd, YYHWTBIBATH HWHTEPECHl H
COTJIAaCOBAaHHOCTh MO3UIINK IPYTUX YYACTHUKOB JTNAJIOTA WK TUCKYCCUHN);

pacmo3HaBaTh HEBEpOaJIbHBIC CpENCTBA OOIIEHWS, TOHUMATh 3HAYCHHE COIMATBHBIX
3HAKOB, IPEAMOCHUIOK BO3HUKHOBEHUSI KOH(DJIUKTHBIX CUTYyAIMi, YMETh CMSTYaTh KOH(MIUKTHI U
BECTHU MEPETOBOPHI;



BJIQ/IETh PA3IMYHBIMH crioco0aMy OOIIEHUS U B3aUMOACHCTBHS, MOHMMATh HaMEpPEHUs
APYTUX JIIOEH, TPOSBIATh YBAXKUTEIHHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOM (opme
(bopMyIHpOBaTh CBOM BO3PAKEHUS;

pPa3BEPHYTO M JIOTUYHO M3Jaratb CBOIO TOYKY 3pPEHUS C HUCIOJIb30BAHUEM SI3BIKOBBIX
CPEIICTB.

2) COBMeCTHAs eSTeJbHOCTh:

MIOHUMATh ¥ HUCIOJIb30BaTh MPEHMYILIECTBA KOMAaHIHON M WHIMBHUAYaJIbHOW padOTHI IpH
penieHrn OUOIOTrHYecKoi mpobiieMbl, 000CHOBBIBATH HEOOXOUMOCTh MPUMEHEHHS TPYHIOBBIX
(dbop™M B3aUMOJICHCTBUSA MPHU PEILICHUN YYeOHOH 3a1auH;

BBIOMpPATh TEMAaTUKY U METOJIbI COBMECTHBIX JIEUCTBHM C y4€TOM OOIIMX HHTEPECOB U
BO3MOYKHOCTEH KaXJA0ro YieHa KOJIJIEKTHUBA;

NPUHUMATh 1I€JIM COBMECTHON JI€ATE€IbHOCTH, OpPraHU30BBIBATH W KOOPAUHUPOBATH
NEUCTBUA O €€ JNOCTHKEHHIO: COCTAaBIATh IUIAH JEUCTBUM, PAacHpeleisaTh pOJId C y4ETOM
MHEHUI Y4aCTHUKOB, 00CYXJ1aTh pe3yIbTaThl COBMECTHOM PabOTHI;

OLICHMBATh KA4€CTBO CBOErO BKJIAJa M KaXJOr0 yYaCTHUKAa KOMAHJbl B OOLIMK pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

MpeasiaraTh HOBBIE MPOEKTHI, OLIEHUBATh WJEU C IMO3ULHMH HOBHU3HBI, OPUTHMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYLIECTBIATh IO3UTHBHOE CTPATETMYECKOE IIOBEJICHHE B PA3JIMYHBIX CHUTyalUsX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHHE, OBITh MHULIMATUBHBIM.

OByajieHUe YHMBEPCAJbLHBIMH PeryJIsSTHBHBIMH J1eHCTBUSIMMU:

1) camoopraHu3anusi:

UCIOJb30BaTh OHMOJOTMYECKHE 3HAHUS JJIS BBIABICHUS NpoOJieM W HUX pEUIeHHs B
KU3HEHHBIX U YUYCOHBIX CUTYaIUAX;

BBIOMpPATh Ha OCHOBE OMOJOTMYECKUX 3HAHM 1I€JIEBBIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX U TMOCTYNKAaX MO OTHOIIEHUIO K >KMBOM NPHUPOJAE, CBOEMY 3J0POBBIO M 30POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIbHO OCYLIECTBIJIATh IO3HABATEJIbHYIO JEATEIbHOCTb, BBIABISATH MPOOJIEMBI,
CTaBUTh U (HOPMYJHUpPOBAaTh COOCTBEHHBIE 3aJayd B OOpa30BaTEIbHON JEATEILHOCTH U
KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO COCTABJIATH IJIaH PEIIeHUs MpoOJieMbl ¢ YUYETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MIPEATIOYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHH;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

Croco0CTBOBATh (DOPMUPOBAHHIO U TPOSBICHUIO MIUPOKOW SPYAUIIMHA B PA3HBIX 007IaCTIX
3HAaHUU, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:



JABaThb OLEHKY HOBBIM CHUTYallMsiIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATH
COOTBETCTBHE PE3YJIbTATOB LEIAM;

BJIa/IETh HABbIKAMU TIO3HABATEIbHOMN pe(hIeKCUN KaK OCO3HAHMS COBEPILIAEMBIX ACHCTBUN U
MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUI, MUCIOIb30BaTh MPUEMBI PEPIIEKCUU
JUI OLIEHKU CUTYyalllH, BBIOOpAa BEPHOT'O PEIICHHUS;

YMETbh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATDH PEILECHHUS 10 UX CHUKEHHUIO;

IIPUHAMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3yJIbTAaTOB ACATEIBHOCTH;

3) npuHATHE Ce0s M APYTHX:

IPUHUMATh ce0sl, TIOHUMasl CBOM HEJIOCTATKHU U JJOCTOMHCTBA,

IIPUHUMATh MOTUBBI U apT'YMEHTHI APYTUX IIPU aHAIU3€ PE3YyJIbTaTOB IEATCIbHOCTH;

MPU3HABAaTh CBOE MPABO U NPABO JPYTUX HA OLINOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEIOBEKA.
NPEIMETHBIE PE3YJIBTATHI

[IpenMeTHble pe3ynbTaThl OCBOSHUS COACpKaHUS yueOHoro mpeamera «buonorus» Ha
yrIyOJIEHHOM YPOBHE OPUEHTUPOBAHBI HA 0OecrieueHrne NpoPriIbHOTO 00yUYeHUsT 00yJaromuXCs
ouonorud. OHM BKIIOYAIOT: cHelU(PUYECKUEe i OUOJOTMU Hay4yHbIe 3HAHUSA, YMEHUS U
CrocoObl JCMCTBUN 10 OCBOCHHUIO, HHTEPIpETAllMM W MNpeoOpa3oBaHMUIO 3HAHUM, BHUIIBI
JESTEIBPHOCTU IO TOJYYSHHUIO HOBBIX 3HAHUN M WX MPUMEHEHHUIO B PA3IMYHBIX y4eOHBIX, a
TaKke B peIbHBIX KU3HEHHBIX cUTyanusx. [IpeaMeTHbie pe3ynbTaThl MPEICTaBIEHBI 1O TO/IaM
W3YyUYCHHUS.

[IpeameTHbie pe3yibTaThl OCBOEHUs ydeOHoro mpeametra «buonorus» B 10 Knacce
JOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUIN O MECTE M POJU OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK, B
(hopMUpPOBAHUM €CTECTBEHHO-HAYUYHOM KapTHHBI MHUpPA, B TO3HAHMHM 3aKOHOB TMPUPOJBI U
pelieHun mpoosieM paluoHaTIBLHOTO MPUPOIONIOIB30BaHuUs, O BKJIA/I€ POCCUMCKUX U 3apyOeKHbIX
Y4EHBIX B Pa3BUTHE OMOJIOTHH;

BJIQJICHUE CHUCTEMON OWOJIOTMYECKUX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIIHNE
OMOJIOTUYECKHE TEPMHUHBI U TOHATHUS (PKU3Hb, KJIETKA, OpPraHuW3M, MeTa0OoJIu3M, TOMEOCTas,
caMOpETryJIslMs, CAaMOBOCIIPOU3BEACHUE, HACIEICTBEHHOCTh, N3MEHYUBOCTh, POCT U Pa3BUTHE),
ouonornueckue Tteopuu (kinerouHas teopust T. IlIBamna, M. Illneitnena, P. Bupxosa,
XpPOMOCOMHas Teopusi HacleacTBeHHOcTH T. Moprana), yuenus (H. 1. BaBunoBa — o nenTpax
MHOTO00pa3usi M MPOUCXOKIACHUS KYJIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3Usi MOTOMKOB
MEPBOTO MOKOJICHHUS, PACIICIJIEHUS], YACTOTHI TaMET, HE3aBUCUMOT0 HacyieaoBanus ['. Mennens,
TOMOJIOTHYECKUX PSAJOB B HaclencTBeHHOM wu3MmeHunBoctd H. WM. BaBuiioBa), mpuHIUIIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMH METOJaMH HAYYHOTO TO3HAHUS, MCIOJIB3YEMbIX B OHMOJIOTHYECKUX
HCCIIEIOBAHUSIX JKUBBIX 00BEKTOB (OMUCAHKUE, U3MEPEHHE, HAOIIOACHUE, IKCTICPUMEHT);

YMEHHE BBIIECIATh CYIIECTBEHHbIE NPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJIHOKJIETOUYHBIX M MHOTOKJIETOUHBIX OPraHU3MOB, B TOM 4Hciie OakTepuii, rpuboB, pacTEeHUH,



’KUBOTHBIX U Y€JIOBEKA, CTPOCHHSI OPraHOB U CHUCTEM OpPTaHOB PACTEHUH, )KUBOTHBIX, YEIIOBEKA,
MPOLIECCOB KU3HEACATEIBHOCTH, NPOTEKAIOIUX B OpraHU3Max pacTEHUM, >XUBOTHBIX U
YesoBeKa, OMOJIOTHYECKUX MPOIIECCOB: OOMEHa BelecTB (MeTaboIm3M), MpeBpallieHus: SHEPTUH,
OpokeHus, aBTOTPO(PHOr0 U reTepoTPO(PHOro TUIMOB MUTAHUA, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, Meil03a, raMeToreHe3a, SMOpHoreHe3a, MoCTIMOPHOHAIBHOTO Pa3BUTHSI, PA3MHOKEHUS,
WHIVBUyAJIbHOTO PAa3BUTHsS OpraHu3Ma (OHTOT€HE3a), B3aUMOJEHCTBHUS T'€HOB, I€TE€pO3HCa,
HCKYCCTBEHHOTO 0TOOpA;

yMEHUE YCTaHABIMBATh B3aUMOCBSI3U MEXKIy OpPraHOMJAAMH KIETKH U WX (QYHKIUSIMHU,
CTPOEHHEM KJIETOK pa3HbIX TKaHel U uX QyHKUUSIMH, MEXTYy OpraHaMy U CUCTEMaMH OPraHOB y
pacTeHuM, >KMBOTHBIX M 4YeJOBeKAa U MX (QYHKIMUSIMH, MEXAY CHUCTEMaMU OPraHOB M HUX
GyHKIUSAME, MEXKIY dTanamMu OOMEHa BEIIECTB, dTalmaMU KJIETOYHOTO IMKJIAa U KU3HEHHBIX
[UKJIOB OPTraHW3MOB, JTalaMd SMOPHUOHAIBLHOTO pa3BUTHS, TEHOTUIIOM U (DEHOTHIIOM,
(dbeHoTUnoOM U (paKkTopamu Cpeibl OOUTAHUS;

YMEHHE BBISABIATh OTIIMUYUTENbHBIC NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHCJIE PACTCHU,
’KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOIh30BaTh COOTBETCTBYIOMINE apTyMEHTHI, OMOIOTHYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIUKY JJIS1 IOKA3aTeNIbCTBA POACTBA OPTAaHU3MOB PA3HBIX CHCTEMATHUYECKHUX TPYIIIL;

YMEHHE pelIaTh OMOJOTUUYECKUE 33a4UH, BBISIBIISITh IPUUUHHO-CIICJICTBEHHBIE CBA3H MEKIY
UCCIIETyeMbIMU OMOJIOTUYECKUMH IPOLIECCAaMU U SIBJICHUSMH, JI€JaTh BBIBOJBI U MPOTHO3bI Ha
OCHOBaHUU MOJTYYCHHBIX PE3yIbTATOB;

YMEHHUE BBINOJHATH J1a0OpaTOpHblE W MpakTUYECKHWe padoThl, cOOMOIaTh NpaBWia MNpU
pabote ¢ yueOHBIM 1 TaO0OPATOPHBIM 000PYIOBAHUEM;

YMEHHME BBIIBUTaTh THUIOTE3bl, IPOBEPATH HX OKCIEPUMEHTAJIbHBIMU CpPEACTBAMH,
bopMynupys Ledb UCCIEI0BaHNUs, aHAJIM3UPOBATh MOJIyY€HHbIE PE3YJIbTAThl U JAENIaTh BbIBOJBL;

YMEHHME Y4YacTBOBaTh B YU€OHO-HCCIIEI0BATEIbCKON paboTe Mo OWOJOTHU, DKOJIOTHH U
MEIWIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOMIECTB, M MyOJUYHO MPEACTABISATH
MOJIyYEHHBIE Pe3yJIbTaThl HA YYEHUUECKUX KOH(PEPEHUHUSX;

YMEHHE OLIEHUBATh ATUUECKUE aCMIEKThl COBPEMEHHBIX UCCIIEJOBaHUI B 001aCTH OHMOJIOTUU
U MEIWIMHBI (KIOHHMPOBAaHWE, HMCKYCCTBEHHOE OIUIOOTBOPEHHE, HANpaBlIeHHOEC W3MEHEHHE
TeHOMa M CO3JJaHUE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISATh OCO3HAHHBINA BBIOOp OyayIiel mpodecCuoHaNbHOM eITeIbHOCTH B
o0yactu OMOJIOTUH, MEAULIUHBI, ONOTEXHOJIOTUH, BETEPUHAPHUH, CETBCKOTO X03sIICTBa, MUIIEBOM
MPOMBIIIJICHHOCTH, YIIyOJsTh MO3HABATEIbHBIA HWHTEPEC, HANpaBICHHBIH Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH TMpodeccu M MNPOJOJDKEHHE OMOJIOTMYECKOTO O00pa3oBaHMs B
OpraHMU3aIMsIX CPETHETO MPOPECCHOHATHFHOTO U BHICIIIET0 00pPa30BaHMS.

[IpenmeTrHble pe3ynbTaThl OCBOCHUA yueOHoro mnpeamera «buonorus» B 11 Kaacce
JOJKHBI OTPaKaTh:

c(OpPMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUM B CUCTEME €CTECTBEHHBIX HAyK, B
(GbOopMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MHpaA, B IMO3HAHUU 3aKOHOB



MPUPOJIbl U PEIICHUH SKOJIOTMYECKHX MPOOJIeM YEJIOBEUECTBa, a TAKXKE B PEIICHHH BOMPOCOB
PaAIMOHAIIBHOTO TPUPOJOTIONB30BAHMS, W B (OPMUPOBAHUU IIEHHOCTHOTO OTHOIICHUS K
MPUPOJIE, OOIIECTBY, YETOBEKY, O BKIAJIE POCCHMCKUX M 3apyOEKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OUOJIOTHUY;

yMEHUE BIAJETh CUCTEMON OHOJOTWYECKUX 3HAHHUM, KOTOpas BKJIIOYACT OMpENCICHUS U
MOHUMAHUE CYITHOCTA OCHOBOIOJIATAIONIUX OWOJOTUYECKNX TEPMUHOB W TIOHATHH (BUI,
sKocucTteMa, Ouocdepa), Ouwomormueckme Teopun (dBomronmnoHHas Teopus Y. JlapsuHa,
CUHTETHYecKass Teopus sBomonuu), yuenus (A. H. CeBeproBa — 0 MyTAX M HampaBICHUSAX
sBosronnu, B.M. Bepaaackoro — o 6uocdepe), 3akoHsl (reHeTrudeckoro paBuosecus . Xapau
u B. BaiitnGepra, 3apossimieBoro cxojctsa K. M. bapa), npaBuna (Munumyma HO. JInbuxa,
AKOJIOTMYECKON MUpaMU/JIbl SHEPTUH ), TUTIOTE3bI (TunoTe3a «mupa PHK» V. I'unbepra);

YMEHHE BIAJE€Th OCHOBHBIMM METOJAAMH HAYYHOTO T[IO3HAHUS, WCIOJIb3yEMbIMU B
OMOJIOTUYECKUX MCCIIEIOBAHUAX JKUBBIX OOBEKTOB W JKOCHUCTEM (OMUCaHUE, H3MEpPEHUE,
Ha0II0ICHUE, SKCIIEPUMEHT), CIIOCO0aMH BBISBJICHUS] U OLICHKH aHTPONOTEHHBIX W3MEHEHUH B
MIPUPOJIE;

YMEHHUE BBIIETATh CYLIECTBEHHbIC MNpPU3HAKU: BUJOB, OHMOT€OLEHO30B, 3KOCHCTEM U
ouocdepnl, CTAOMIM3UPYIOUIETO, JBIXKYIIETO U Pa3phbIBAIOIIETO €CTECTBEHHOTO OTOOpa,
AJUTONATPUYECKOT0 U CUMIATPUUYECKOTO BU000PA30BaAHUS, BIUSIHUS JBIKYIIMX CHII DBOJIIOINH
Ha TeHO(DOH/| MOMYJISIIIUN, MPUCITIOCOOJIEHHOCTH OPTaHU3MOB K Cpelieé OOUTaHUs, YepeOBAHUS
HaIlpaBJEHUI 3BOJIIOLIMH, KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHE YCTaHABIUBATh B3aUMOCBSI3U MEXK]y TTPOIIECCAMU IBOJIIOIUY, ABMKYITUMU CUJTAMU
AHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3UYHBIX DJKOCHUCTEM U TPHUCIOCOOJICHUSIMH K HHUM
OpraHu3MOB;

yYMEHUE BBISBISATH OTIMUYMTEIbHBIC MPU3HAKU KUBBIX CUCTEM, MPUCIOCOOJICHHOCTh BUOB
K cpene oOuTaHus, aOMOTHYECKUX M OMOTHYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBS3EH
OpraHU3MOB B COOOIIECTBAX, AHTPOMOT€HHBIX U3MEHEHU B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHUE HCII0JIH30BaTh COOTBETCTBYIOIINE apTYMEHTHI, OMOJIOTUYECKYI0 TEPMHUHOJIOTHUIO U
CUMBOJIUKY [IJIsl JI0KAQ3aTelIbCTBA POJCTBA OPTraHU3MOB PAa3HBIX CUCTEMATHYECKUX TPy,
B3aMMOCBSI3M OPraHU3MOB M Cpelibl OOUTaHHs, €IMHCTBA YEJIOBEYECKUX pac, HEOOXOIUMOCTH
COXpaHEHUs1 MHOrooOpa3us BUJOB U DKOCHUCTEM KaK YCJOBHUS COCYIIECTBOBAHHS MPUPOILI U
YeJIOBEUYECTBA;

YMEHHUE penraTh OMOJIOTHIECKUE 3a/1a4H, BBISBIISATh IPUIMHHO-CIICJICTBEHHBIE CBS3H MEXKITY
UCCIIETYyEeMbIMU OMOJOTHYECKUMHU TPOIECCAMU U SIBICHHSIMHU, JIelaTh BBIBOJLI M MPOTHO3BI HA
OCHOBAHUH MOJYYECHHBIX PE3YJIbTATOB;

YMEHUE BBIMOJIHATH JIA0OPATOPHBIE W MPAaKTHYECKUE paldOThl, COOMIOJATh MpaBHia MPH
pabote ¢ yueOHBIM 1 Ta0OPATOPHBIM 000PYOBAaHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPITh WX OKCIEPUMEHTAIBLHBIMU CPEACTBAMH,
bopMyupys 1eTb UCCIIeI0BAHNS, aHATU3UPOBATh TOJTyYCHHBIC PE3YIbTAThI U JCNIaTh BHIBOIBL;



YMEHHE y4acTBOBaTh B Yy4eOHO-UCCIIEIOBATENBCKON paboTe MO OMOJOTHH, SKOJIOTHH U
MEIUIIMHE, MPOBOJUMON Ha 0a3e IIKOJBbHBIX HAyYHBIX OOLIECTB, M MyOJUYHO MPEACTABISATH
MOJTyYEHHBIEC Pe3yJIbTaThl HA YYCHUUYECKUX KOH(PEPEHIUAX;

YMEHUE OIEHUBATh TUIOTE3bl M TEOPUU O TMPOUCXOKIACHUM KU3HMU, YEJIOBEKa W
YeJIOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSAX M CIOCO0ax MPeIOoTBpAlICHUS TNIOO0ATbHBIX
U3MeHeHul B bnocdepe;

YMEHHUE OCYIIECTBIISITH OCO3HAHHBIN BHIOOp Oyaymiel mpodecCnoHaATbHOU ACSITEIHPHOCTH B
o0nacTu  OMOJIOTUM,  OSKOJOTUM, MPUPOJIONOJIB30BAHUS, MEIUIMHBI, OHOTEXHOJOTHUH,
NICUXOJIOTUH, BETEPUHAPHUM, CEIHCKOIO XO35AWUCTBA, MHUIIEBON MPOMBIIUIEHHOCTH, YIIIyOJSITh
MO3HABATENbHBII WHTEpPEC, HaANpaBJICHHBIA Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIICH
npoeccuu H MPOJOHKEHHE OHOJIOTMYECKOr0 O00pa3oBaHHA B OpraHu3alusX CpeaHEro
po¢heCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne i/m Konrpouabnsie IIpakTnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypenI
1 buonorus xak Hayka
2 JKuBble crcTeMBI U UX H3yUYCHHE
3 buosnorust kietku 0.5
4 XuUMHYECcKasi OpraHu3aIus KJICTKA 10 1
3) Crpoenvnie u GyHKIUHU KICTKU 8
5 OOMeH BelecTB U NPeBpalleHHe YIHEPTUU B 9 1
KJIETKE
; Hacnencrennas ungopmanus u 9 05
peanu3anus e€ B KIeTKe
8 JKU3HEeHHBIN UK KIETKU 6 1
9 Ctpoenue u QyHKIIMH OpraHu3MOB 17 1.5
10 Pa3mHoOeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 ['eneTrka — HayKa O HacJIEeICTBEHHOCTU U 5 05
U3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 ['eneTrka yemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTETUYECKAsk OMOIOT S 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeEM Korrrpoasreie  Tpaktuseckue (ungposBbie)
NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypen
1 3aposkJeHNe U pa3BUTHE IBOJIIOIMOHHBIX 4
MpeJICTaBICHU B OMOJIOTUI
2 MuKpo3BOIIOLHS U €€ PE3YIIbTAThI 14 2
3 Maxkpo3Bosronus 1 €€ pe3yabTaThl 6
4 [TpoucxoxaeHrue u pa3BUTHE KU3HU Ha 15 15
3emuie
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOJI0rus — HayKa O B3aMMOOTHOIIEHUSX
6 OpPraHU3MOB M HAaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpYKaroIle cpeaou
Opranu3Msl U cpesia 0OUTaHMs 9 15
DKOJIOTHS BUAOB U TOMYJISIUAN 9 0.5
9 DKos0rus coodIecTB. DKOJIOTHYECKHE 12 05
CHCTEMBI
10 buocdepa — rinobanbHas skocuctemMa
11 YenoBek U OKpyrKarolas cpeaa
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara udposbie
n/n Tema ypoka Bcero Kontpoaensie — Ipaxriieckue fI[Sy‘IEHPIH :)Iﬁl?al;osaTenbﬂue
padoThI padoThI pecypenI
1 buonorus kak KOMIIJIEKCHas HAyKa U Kak 1
4acTbh COBPEMEHHOI'0 00LIeCTBa
2 JKuBble cucTeMbl U UX CBOWCTBA
YpoBHEBast OpraHu3aLusl KUBBIX CHCTEM 1
4 HcTtopust OTKPBITUS U U3yYEHUS KIIETKU. 1
Knerounas Teopus
Metoasl MOJNIEKYJISIPHOM U KJIETOYHON
6uonorun. [Ipaktuyeckas pabora
5 «M3y4eHne MeTo10B KJIETOYHON OMOJIOTHH 1 05
(xpomarorpadus, snexTpodopes, '
g depeHmanbHoe HeHTPpU(yTupoBaHHe,
ITLIP)»
6 XHUMHUYECKUHN COCTAB KIIETKH 1
7 MuHepaJibHbI€ BEIIECTBa KJIETKHU, UX 1
Ouosoruueckas poiib
Opranuyeckue BeecTBa KJIeTKH — OEJIKH.
3 JlaGopatopHas pabota «OOHapykeHue 1 05
0EJIKOB ¢ TOMOIIBIO0 KaUeCTBEHHBIX '
peaKmii
9 CgoiicTBa, K1accupuKanys U QyHKIUN 1

OEJIKOB




OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU —

10
yTJIEBOBI

1 Opranudeckue BeIecTBa KIETKH —

JIUTTAJTBI
Hyxkneunosbie kucnotsl. JIHK u PHK.

12 JlaGopartopHas pabota «MccnenoBanue 05
HYKJIEMHOBBIX KUCIIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB

13 Crpoenue u ¢pynkiun ATO. [Ipyrue
nykieosuarpudocharsr (HTD)

14 CexBennpoBanue [JHK. Metoss
TeHOMHKH, TPAHCKPUIITOMUKH, TIPOTEOMHKH

15 MeTo1bl CTPYKTYPHOU OHOTOTHH

16 Tunel knetok. [Ipokapuorndeckas kierka
CrpoeHnue 3yKapruoTHUYECKON KIIETKH.

17 [IpakTuueckas pabora «3yueHue cBONWCTB 0.5
KJIETOYHOU MEMOpaHbD»

18 IToBEpXHOCTHBIM anmnapar KJIETKH
OnHoMeMOpaHHbIE OPraHOU bl KIETKH.

19 [IpakTuueckas pabora «3yuenue 05
JIBYDKEHUS [IUTOIIIa3Mbl B PAaCTUTEIbHBIX
KJIETKax»

[TosryaBTOHOMHBIE OPraHOU B! KJIETKU:

20 MUTOXOHJIpHH, TIacTUbl. JlabopaTopHas 05
pabota «MccnenoBanue miazMonusa u '
JIeTIIa3MOJIN3a B PACTUTENBHBIX KIETKAX)

21 HemeMOpanHble opraHOU bl KIIETKH

22 Crpoenue u GyHKIUH s11pa




23

CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK
aykapuort. JlabopaTopHas pabora
«M3y4yeHne cTpoeHUs KJIETOK Pa3InIHbIX
OpPTraHU3MOBY

0.5

24

25

26

ACCUMUIISITIVS ¥ TUCCUMIIISLINS — JIBE
CTOpOHBI MeTaboau3Ma. THurbsl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3y4yeHne KaTaTuTHYECKOW aKTHBHOCTH
(depMeHTOB (Ha IpUMepe aMUIIa3bl WK
KaTaJiasbl)»

DepMEHTaTUBHBIN XapaKTep PeaKkui
KJIETO4YHOro MeTabonu3Mma. JlabopatopHas
pabota «/3yuyeHnue GpepMeHTaTUBHOI'O
pacILeIUIeHHs IEPOKCHUIa BOAOPOA B
PACTUTENBHBIX U )KUBOTHBIX KIETKAX»

benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI

0.5

27
28

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

dorocunTes

29

30

31

XemocuHntes. JlaboparopHas padota
«CpaBHeHue nporeccoB GOTOCUHTE3A U
XEMOCHHTE32

AmnaspoOHbIe Opranu3Msbl. Buibl 6posxenust.

JlaGopatopHas pabota «CpaBHEeHUE
IIPOIIECCOB OPOKEHUS M IBIXAHUSD)

AdpoOHBIE OpPraHU3MBI. JTaIlbI
HHEPreTHUECKOro oOMeHa

0.5

32

DHeprusi MeMOpPaHHOTO TpaJueHTa
npoToHoB. Cunte3 AT®: pabora




npoToHHON AT®-cuHTa3bI

33 Peakiiun MaTpyu4HOTO CHHTE3a
34 Tpanckpunuus — marpuynslii cuare3 PHK
35 Tpaucusus u e€ Tarbl
36 KoaupoBanue amunokucnot. Poib
pubocoM B OmocuHTE3€e OenKa
37 Opranuzanus reioMa y poKapuoT u
9YKapuoT
38 MounekysipHble MEXaHU3MBbI SKCIIPECCHH
TEHOB Y 3YKapHOT
Bupycsl — BHekIeTOUHbIE (HOPMBI KU3HU U
39 obsuraTHbIe mapasuThl. [IpakTuyeckas 0.5
pabota «CoziaHue MOJIeNId BUPYCay
40 BupycHsbie 3a001eBaHus YellOBeKa,
JKUBOTHBIX, PACTCHUI
41 Hanotexnonoruu B OMOJIOTHH U MEUITIHE
42 JKU3HEeHHBIN UK KIETKU
43 Matpuunslii cunte3 JTHK
Xpomocomsl. JlabopaTopHas padora
44 «HM3yuenne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOTIpenaparax»
45 JleneHne KJISTKM — MHTO3
Tuns! kneTok. KapnokuHes u IUTOKUHE3.
46 JlabopaTtopHnas pabora «Habmronenue 05
MHUTO3a B KJIETKaX KOHYHKA KOpEIKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»
47 Perynsiius )KU3HEHHOTO ITUKIIA KIETOK




48

Opranusm Kak eIMHO€ LIEI0e

Txkanu pacrenuii. JlTabopartopHas pabora

49 . - 0.5
«M3y4yeHne TkaHel pacTeHUI
TkaHM )KUBOTHBIX U Y€JIOBEKA.

50 JlaGopaTopHas paborta «/3yueHue TKaHen 0.5
KHUBOTHBIX)»
Opranbl. Cucremsl opranoB. JlaboparopHas

51 pabota «/3ydyeHue opraHoB IBETKOBOT'O 0.5
pacTeHus»

52 Ornopa Tena opraHu3MoB

53 JIBrKeHHEe OpraHu3MOB

o4 [Iutanue oprann3MoB

55 [TuTaHue MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTenbHas cucTeMa yelloBeka

56 JlpIxaHue opraHu3MOB

57 JlpIxaHue M03BOHOYHBIX )KUBOTHBIX U
YeroBeKa

58 TpaHCcopT BelecTB y OpraHu3MoB

59 KpoBeHnocHas cucrema mo3BOHOYHBIX
KUBOTHBIX U Y€JIOBEKa

60 Beinenenue y opranusmMos

61 3amuTa y OpraHu3MoB

62 NMMyHHas cucrema 4yenoBeka

63 PaznpaxuMocTh 1 peryssius y
OpPraHu3MOB

64 ['ymopanbHast perysius U YHIOKpUHHAs

CHUCTEMaA XKUBOTHBIX U YCJIOBEKA




65

DopmMbl pa3MHOKEHHUSI OPTaHU3MOB

66
67

ITonoBsoe Pa3MHOXKCHUE

Meiios

68

l'amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. JIabopaTopHas pabora
«/3y4eHue cTpoeHus MOJIOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpenaparax»

0.5

69

70

I/IH,I[I/IBI/II[yaJ'IBHOG Pa3BUTHC OPraHU3MOB —
OHTOI'CHEC3

3akJiaJika OpraHoB M TKaHEH u3
3apOIBIIICBHIX JINCTKOB

71

Poct Pa3sBUTHUC JKUBOTHLIX.
JlabopaTtopHas pabota «BrisiBieHue
MPU3HAKOB CXOJICTBA 3apOIbIIICH
MO3BOHOYHBIX KUBOTHBIX)

0.5

72

73

74

Pa3zMHOXeHUE U pa3BUTHE PACTECHUM.
JlabopaTtopHast pabota «CTpoeHue opraHoB
Pa3MHOXKEHHUS BBICIIUX PACTCHUI»
HcTopust CTAaHOBJIEHMSI U Pa3BUTHUSA
TEeHETUKU KaK HAyKu

OCHOBHBIE TIOHSATHUS U CUMBOJIBI T€HETHUKH.
JlaGopatopHas pabota «/{po3oduia kak
00BEKT FeHETUYECKUX MCCIIEIOBAHUIN

0.5

0.5

75

3aKOHOMEPHOCTH HACJIEAOBAHUS
MPpU3HAKOB. MOHOTHOpHIHOE
ckpemBanue. [Ipaktuueckas pabota
"HN3yueHue pe3yabTaToB MOHOIHOPUHOTO
CKpEeLIMBaHUA y Jpo30Qpuis"

0.5




[utonornyeckre OCHOBBI MOHOTHOPUIHOTO

76 1
CKpEIIMBAaHUSA
77 AHanusupytoliee ckpemuBanue. Henonnoe 1
JOMHHHPOBAHHE
JuruGpunHoe ckpeniyBaHue.
78 [IpakTuueckas padota «M3ydenue 1 05
pe3yJIbTaTOB TUTHOPUAHOTO CKPEIIUBAHUS '
y IPpO30(HIIBDY
79 [{uTonornyeckue OCHOBBI AUTUOPUTHOTO 1
CKpEIIMBAHUS
80 CueruieHHOE HacJeI0BaHUE TIPU3HAKOB 1
81 XpoMOCOMHas TEOPHS HACIICICTBEHHOCTH 1
82 I'eneruka mona 1
83 I'enoTun kak MeJI0OCTHAs CUCTEMA 1
84 I'eneTnyecknii KOHTPOJIb Pa3BUTHUSA 1
pacTeHUi, )KUBOTHBIX U YeIOBeKa
85 M3MeHYnBOCTh MpU3HAKOB. Buasl 1
U3MEHUYUBOCTH
86 MonudukamonHas U3MEHYHBOCTh 1
BapuanuvoHHbI psia U BapUallMOHHAs
KkpuBas. JlaboparopHas padota
g7 «MccnenoBanre 3aKOHOMEPHOCTEH 1 05
MOIU(PUKATTHOHHOW U3MEHUYHUBOCTH. '
[TocTpoenne BapualimoOHHOTO psaa U
BApUALIMOHHON KPUBON»
88 ['eHOTHIIYECKAst U3MEHUHNBOCTD. 1
KoMOuHaTiBHas H3MEHYUBOCTh
89 MyTarmoHHass ”3MEHUYHNBOCTb. 1 0.5




[IpakTuyeckas pabora «MyTtanuu y
Jpo30¢guIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

90

91

92

3aKOHOMepHOCTI/I MYTAllMOHHOI'O ITpo1ecca.
OIUTreHETHKA M SIIUTCHOMUKA

['eneruka yenoseka. [IpakTuueckas pabota
«CocTaBneHue 1 aHaIu3 POJAOCIOBHOI

Mertoansl MEAUIIMHCKON NeHETUKHU

0.5

93

94

95

96

3Ha‘~I€HHe MGHHHHHCKOﬁ T'CHCTHUKU B
HpeI[OTBpaIIIGHI/II/I " JICUCHUHU I'CHCTHUYCCKUX
3200J1€BaHNI YETIOBEKA

OCHOBHBIE TIOHATHS CEJIECKIUU.
JlaboparopHas pabota «3ydenue copToB
KYJBTYPHBIX PACTEHUN U TTOPOJ TIOMAITHUX
YKUBOTHBIX)»

MeToap! ceaeKIIMOHHON paboThl.
JlaGopatopHas pabota «3yueHue MeTon0B
CEJICKLIUH PACTCHUN»

JlocTr>KEeHMs CeJIeKIUN PACTEHUN U

*KUBOTHBIX. [IpakTnueckas pabora
«IIpuBuBKa pacTeHUID)

0.5

0.5

97

CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHNE
TEHETUYECKUX PECYPCOB

98

99

BuoTexHonorus kak Hayka u OTpacib
nponsBoacTBa. [IpakTrueckas padbora
«3yuenue 00bEKTOB OMOTEXHOJIOTUY

OCHOBHBIC HANPaBJICHUS] CHHTETHYECKON
OuoJIoruun

0.5




100

XPpOMOCOMHAasI ¥ T€HHas1 NHKEHEpUs 1

101 Menunuackre OMOTEXHOIOT NI
PesepsHbiil ypok. IToBTOpEHuE,
102 . 1
0000111eHHEe, CUCTEMATH3alA 3HAHUHI
OBUIEE KOJIMYECTBO YACOB I10 102 135

[NPOT'PAMME




11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne ara u¢posbie
n/n Tema ypoka Bcero Konrpoanneie  TIpaxTuieckue fI[Sy‘ICHl/Iﬂ :)Iﬁlt)l;l;OBaTeJIbele
padoThI padoThI pecypen
1 OpodonionHas Teopust Y. JlappuHa 1
5 JIBHOKyILIME CHIIBI 3BOJIFOIMU BUAOB 11O Y. 1
JapBuny
3 Bbopn0Oa 3a cymiecTBoBaHMEe, €CTECTBEHHbIN 1
U UCKYCCTBEHHBIN 0TOOP
4 dopMUpOBaHUE CHHTETUYECKOU TeOprun 1
HBOJIIOLIMH
5 DTarbl HBOJIIOIIMOHHOTO MPOoIecca: 1
MUKPOAIBOJIIOIHS 1 MaKPOIBOFOIIHS
5 [Momynsiius — >neMeHTapHas €AMHULIA 1
HBOJIIOIIH
3aKOoH reHeTHYecKoro paBHoBecus Jx.
7 Xapau, B. Baitn6epra. JlabopatopHas 1 05
pabota «BrIsiBIeHE U3MEHYUBOCTH Y '
oco0elt 0ZJHOTrO BUIa»
8 DneMeHTapHbIe (GaKTOPHI IBOTIOLHUU 1
9 DddexT ocHoBarens. dpdext 1
OyTBUIOYHOTO TOPJIBIIIKA
10 Murpauyu. M30a0uu nomyJIsiiuin: 1
reorpaduueckas, Ouonormueckas
11 EctecTtBeHHbI 0TOOp — HanpaBISIOLINI 1

(hakTOp IBOIOITUN




12

[TosoBoit oTO6OP

13

[TpucrocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOIBOIIOIHH.
Jlaboparopuas pabora «3ydeHne
apoMop(h030B ¥ HINOANATITAIIUH Y
pacTeHUH U KUBOTHBIX»

0.5

14

[Ipumeps! npucnocodaeHN y OpraHu3MoB:

Mopdonoruaeckne, GU3NOIOTHIECKHUE,
OHMOXMMUYECKHUE, ITOBEICHUECKHUE.
Jlaboparopnas padota «IIpucrnocobnenus
OpraHnu3MoOB U UX OTHOCHUTCJIbHAA
1eJIECO00Pa3HOCTH

0.5

15

16

Bun, ero kpurepuu u CTpykTypa.
Jlaboparopnas pabota «CpaBHEHHUE BUIOB
10 MOP(OJIOTHIECKOMY KPHTEPHIO»

CrpykTypa BUaa

0.5

17

Bunoob6pa3oBanue kak pe3yiabrar
MHUKPOIBOJIOIUU

18

19

CBs3b MHKPO3BOJIIOIWU U SITUACMHUOJIOTUH

MaKpOBBOJ'IIOI_II/ISI. ITameonToNMOrNYECKHE
MCTOAbI U3YYCHHA 3BOJIFOINTUN

20

buoreorpaduueckre METOIbI H3yICHHS
IBOJIIOLIMU

21

22

OMOpPHUOTOTHYECKHE U CPAaBHUTEIHHO-
MOP(OJIOTHYECKUE METOIBI NU3YUCHUS
3BOJIIOIUA

MOJ'ICKyJBIpHO-I‘eHeTI/I‘-ICCKI/IC,
OMOXMMHUYECKUE U MaTEMaTUUECKUE




MCTOABI U3YYCHHA 3BOJIFOIUN

23 OO61re 3aKOHOMEPHOCTH BOJIIOIUH
24 AnantuBHas paguanus. HepaBHOMepHOCTH
TEMITIOB 3BOJIOIUU
o5 HayuHblie runmoTessl IpOUCX 0K ISHUS
KU3HHU Ha 3emJie
26 JloHayuHbIe MPEACTABICHUS O 3aPOKICHUH
KU3ZHU
97 OCHOBHBIE 3TaIlbl HEOPraHUIECKON
HBOJIIOLINH
28 ['unoTe3sl 3apoKACHNUS )KU3HU
WcTopus 3emau 1 MeTOIbI €€ N3yUeHHUS.
29 Jlaboparopnas pabota «/3ydyenue u 05
OTHMCaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpPTaHHU3MOB)
30 HauanbHble 3Tanel opraHnyecKkoin
HBOJTIOIINH
31 DBOITIOLUS 3YKApUOT
OCHOBHBIE 3TaIlbl BOTIOIUU
39 pacturensHoro Mupa. [Ipaktudeckas 05
pabota «3yyenne ocoOeHHOCTEH '
CTPOCHHS PACTCHHI Pa3HBIX OTICIIOB)
33 OCHOBHBIE 3TaIlbl BOIIOIUHU KUBOTHOTO
Mupa
DBOJIIOLHS KUBOTHBIX. [IpakTrueckas
34 pabota «M3yduenne ocoOeHHOCTEH 0.5
CTPOCHHSI TTO3BOHOYHBIX KHBOTHBIX)»
35 PazButue xu3HM Ha 3eMIie Mo Ipam 1




nepuojam

MaccoBbie BbIMHUPpAaHUA — 3KOJOT'MYCCKUE

36 KPHU3HUCHI MPOIILIOTO

37 CoBpeMEHHBIN IKOJIOTUYECKUN KPU3HUC, €TO
0COOEHHOCTH

38 CoBpeMeHHas ccTeMa OPraHMYECKOro
MPOIILIIOTO

39 OcHOBHBIE CHCTEMaTUYECKHE TPYIIIBI
OpPTraHU3MOB

40 AHTpPOIOJIOTHS — HayKa O YeJIOBEKe

41 PasButne npexacrasienuii o
MIPOUCXOKACHUH YEIOBEKA
MecTo 4yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «M3y4uenne ocoOeHHOCTEH 0.5
CTPOCHUSI CKeJleTa YeJIOBEKa, CBI3aHHBIX C
MPSIMOXOKIICHUEM

43 JIBM>KylIMe CUiIbl aHTPOIIOTEHE3a

44 CooTHomieHrne OMOIOTHYECKUX U
COITMANTBHBIX (PAKTOPOB B aHTPOIIOTEHE3E

45 OCHOBHBIE CTaJI1 AHTPOIIOTE€HE3A

46 [Taneorenerrka u NajeoreHOMHUKa

47 DBOJTIONHS COBPEMEHHOTO YeJIOBEKa
Yenoeueckue pacel. [IpakTuyeckas

48 pabota «M3ydyeHune 3K0I0rnIecKux 0.5
ajlanTalnui 4eJoBeKay

49 MeXIuCIUTUTMHAPHBIE METO/IBI

AHTPOIIOJIOTUN




50 3apokIeHUE U Pa3BUTHE IKOJIOTUN 1
Metonsl sxkonorun. JlabopaTtopHast pabora

o1 «3yueHne MeToA0B IKOJOTHUYECKUX 1 0.5
HCCIIEA0OBAHUN

59 3Ha4YeHHUE 3KOJIOTMYECKUX 3HAHUM IS 1
YelioBeKa

53 Okonorndyeckue GaKTopsl 1
Abuornueckue paktopbl. CBET Kak

54 skosiormueckuii pakrop. JlabopaTopHas 1 05
pabota «BrIsiBI€HNE TPUCTIOCOOICHUI '
OPTaHU3MOB K BIIUSTHHIO CBETa)»
Abunortnyeckue pakropsl. Temnepartypa
KaK 9KOJIOTHYECKHI pakTop.

55 Jlaboparopuas pabota «BrisiBicHME 1 0.5
MPHUCIIOCOOTICHNI OPTaHU3MOB K BITUSTHHIO
TeMIepaTypb»
AbuoTtnueckue pakropsl. BiaaxkHOCTh Kak

56 sKosioruueckuit gpaxrop. JlaboparopHas 1 05
paboTa « AHATOMHUYECKHE OCOOEHHOCTH '
pacTeHui U3 pa3HbIX MECT OOUTAHUS»

57 Cpenpl 0OuTaHUs OPraHU3MOB 1

58 Bronornveckne puTMBbI 1

59 XKuznennsie GopMbl OpraHu3MOB 1

60 bruotnueckue hakTopsr 1
3HayeHrne OMOTUYECKUX B3aUMOCHCTBUI

61 JUIsl CYIIIECTBOBAHUS OPIaHU3MOB B CpeJie 1
oOuTanus

62 DKOJIOTHYECKHUE XapaKTEPUCTUKU 1




MomyJsinun

OCHOBHBIE TTOKa3aTeIIN IIOIMyJIIOHU N :

63 YHUCIIEHHOCTD, TUIOTHOCTh, BO3PACTHAS U
MOJIOBAsl CTPYKTYypa
OCHOBHBIE TIOKA3aTEeIH MOIYJISIUH:

64 POXKJ1aeMOCTh, TPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPAIIUU

65 DKoJIOTUYECKast CTPYKTYpa MOIYJISIUN

66 JlnHaMuKa MONYJISIIHAA U €€ peryJsnus

67 KpuBsie pocta 4MCIEHHOCTH MOMYJISIHH.
KpuBbie BbDKHUBaHHS
DKOJIOTHYECKas HHUIIIA BHJIA.

68 Jlaboparopnas padota «IIpucrnocobnenus 0.5
CEMSIH pAaCTEHUW K PACCETICHUIO»

69 Bun kak crucreMa Tommy isimia

70 3aKOHOMEPHOCTH MOBEJCHUS U MUTPALIAN
KUBOTHBIX

71 Co00111€CTBO OpraHU3MOB — OHOIIEHO3

72 DKocucTeMa Kak OTKpPbITasi cucTeMa

73 KpyroBOpOoT BEmIECTB ¥ MOTOK YHEPTHH B
IKOCHCTEME

74 OcHOBHBIE TTOKA3aTENN YKOCHCTEMBI

75 DKOJOTHYECKHE MUPaMHIbI

76 N3menenns cooOIecTB — CyKIIECCHHI

77 [IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI
03€ep U peK. DKOCUCTEMbI MOPEH U OKEaHOB

78 [IpupomHbIE S5KOCUCTEMBI. DKOCUCTEMBI




TYHJp, JIECOB, CTEIIEH, TyCTHIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI

80 Ypboakocucremsl. [IpakTuaeckas pabora 05
«HW3ydeHue u onucaHue ypooIKOCUCTEMBD '
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
HKOCHUCTEMAX
MexaHU3Mbl BO3AEHCTBUS 3arpsi3HEHUN

82 pa3HBIX TUIIOB HA CyOOPTaHU3MEHHOM,
OpPTraHU3MEHHOM, MOMYJISIIUOHHOM U
HKOCHCTEMHOM YPOBHSIX

83 buocdepa — obmemianerapHas 00009Ka
3emnn

84 VYuenue B. U. Bepnaackoro o 6uocdepe

85 3aKOHOMEPHOCTH CYLIECTBOBAHUS
ouochepsl

86 KpyroBopoTs! BelecTs u
OMOTe0XUMHYECKUE IIUKIIbI

87 3oHanbHOCTH OuOochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6HOCheps!

89 DKOJIOTUYECKHE KPU3UCHI U UX TPUUHHBI

90 BosneticTBue denoBeka Ha 6nochepy

01 AHTpPONOreHHOE BO3/ICUCTBHE HA
PaCTUTENbHBIN U )KUBOTHBIN MU

92 OxpaHa npupoabI

93 OCHOBHbBIE IPUHIIMIIBI YCTOHYHUBOTO




Pa3BUTHA YCIIOBCUYCCTBA U ITPUPOAbL

PaI_[I/IOHaJ'H:HOG IIPpUPOAOII0JIB30BAHUE U

94 COXpaHEHHE OMOJIOTHIECKOTO 1
pa3zHooOpa3us 3eMiaun

95 0"606meHI/Ie 1o TeMe « MHUKPOIBOJIIOLHUS U 1
e€ pe3yaIbTaThi»

96 Q§06meHHe 1o TeMe «Makpo3BoJIOLUs U 1
e€ pe3yIbTaThl»

97 O6o06menne no Teme «IIpoucxoxaenne u 1
pa3BUTHE )XKU3HU Ha 3eMIIe»

08 Oo6o06menue o Teme «IIpoucxoxacHue 1
YeJI0BEeKa — aHTPOTIOTCHE3)

99 O06o061IeHre 10 TeMe «DKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHSIX OPTAaHH3MOBY

100 O600menue mo Teme «OpraHu3Mbl U cpeia 1
oOuTaHUS

101 O606H1€Hlil’e o TeMe «DKOJIOTUS BUJIOB U 1
TIOTTYJISIIU I

102 O600mmenue mo teme «buocdepa — 1
rJI00abHAast IKOCUCTEMAY)

OBIIEE KOJIMYECTBO YACOB I10 102 75

[TPOT'PAMME
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