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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no yue6HOMy nipenmery "buosorust" (nanee - 6MoJIOTHs) HA YPOBHE CPEIHETO
obmrero odpa3oBanus pazpadborana Ha ocHOBe DenepasibHOro 3akoHa oT 29.12.2012 Ne 273 -03
«O06 obpazoBanuu B Poccuiickoit ®eneparun», ®I'OC COO, Konuenuuu npenonaBaHus
yuebHoro npenmera «buonorus» U OCHOBHBIX MOJIOXEHUH ¢enepanbHoil paboueil mporpaMmel
BOCIIUTaHUS.

VYueOubii mpeamer «buonorus» yriyonéunoro ypoBHs wu3ydeHus (10—11 xmaccern)
ABISICTCS OJHMM M3 KOMIIOHEHTOB IpeAMETHOW obsactu «EcTecTBEeHHO-HAYYHbIE MPEAMETHI».
CornacHo monoxeausm PI'OC COO mnpodunbHble ydeOHBIE NpPEAMETHl, H3y4daeMmble Ha
yryOJIEHHOM ypOBHE, SIBISIFOTCS criocoOoM nuddepeHnmanum o0ydeHuss Ha YPOBHE CPEIHETO
obmiero oOpazoBaHMs W MPU3BAHBI 00ECHEUUTH NMPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIHMM,
CpeAHUM OOIIMM, CPEIHUM Mpo(ecCHOHANBFHBIM U BBICIIUM OOpa3oBaHHeM. B To ke Bpems
Kbl U3 3TUX y4eOHBIX MPEIMETOB JI0DKEH OBITh OPHEHTUPOBAH Ha MPUOPUTETHOE PEIICHUE
00pa3oBaTeIbHBIX, BOCIUTATENFHBIX U Pa3BUBAIOIIUX 3a/lay, CBSI3aHHBIX C MpodopHeHTanuei
o0yyaroumxcs M CTUMYJIMpPOBaHHEM HHTepeca K KOHKPETHOM 00JacTM Hay4yHOro 3HaHUS,
CBSI3aHHOTO C OWONOrMel, MEeTUIMHOW, DIKOJIOTHel, TCUXOJIOTHEH, CIIOPTOM WM BOCHHBIM
JICTIOM.

ITporpamma no yueOHOMy npenMery "buonorus" naér npeacraBiieHue O LEIU U 3aJa4ax
u3ydeHus: yueoHoro npeamera «buosorus» Ha yriy0iaEHHOM YpOBHE, olpeesseT 00513aTeabHoe
(VHBapuaHTHOE) MpPEIMETHOE COJEp)KaHHUEe, €ro CTPYKTypUPOBAHME IO pasjeiaM U TeMmam,
pacripeziesieHue 1o KjiaccaM, peKOMEH1yeT MOCIe10BaTeIbHOCTh U3y4eHHs y4eOHOro MaTepuaa
C Y4y€TOM MEXIpPEIMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKUM Yy4eOHOro mnpolecca,
BO3PACTHBIX OCOOEHHOCTEH oOydaromuxcs. B mporpamme mo Ouosoruu peann3oBaH NMPUHIIHI
MIPEEMCTBEHHOCTH C H3yuyeHHEeM OMOJIOTMM Ha YypOBHE OCHOBHOTo oOmiero oOpa3oBaHus,
Onmaromaps 4YeMy IpPOCMAaTpPUBAETCs  HAINPaBICHHOCTb Ha  IOCIEAyIoIlee  pa3BUTHE
OMONOTMYECKUX 3HAHWH, OPHEHTUPOBAHHBIX Ha (OPMHUPOBAHME €CTECTBEHHO-HAYYHOI'O
MHUPOBO33pEHHs], SKOJIOIMUYECKOr0 MBILIUIEHUS, NPEACTABIEHUN O 3710pOBOM 00pa3e *HU3HHU, Ha
BOCIIUTAaHUE OEpPEeKHOTO OTHOIICHUS K OKpYKaloIled MpUpomaHoW cpeme. B mporpamme o
OMONOTHH TaKKe IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpeamera «buonorus» B peanu3anuu
tpeboBannii ®I'OC COO K TIaHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM M IPEAMETHBIM
pe3ynpTaTaM oOydeHUss U B (OPMHUPOBAHUU OCHOBHBIX BHJOB YueOHO-TIO3HABATEIbHOU
NeSITeNbHOCTH O0YyYaIoUMXCs 1O OCBOCHMIO COJEp)KaHMsS OMOJOrMYecKoro oOpa3oBaHUs Ha
YPOBHE CpeIHero oduero oopa3oBaHusl.

VYuebublit penmer «buonorus» Ha ypoBHE cpeqHero o0mero oOpa3oBaHUsS 3aBepIIAET
Ouonornueckoe obpazoBaHuE B IIKOJIE M OPUEHTUPOBAH HA pacIIMpeHHe M YriyOJeHHe 3HaHUuN
o0ydJalmmxcs O JKUBOM TMPHUPOJE, OCHOBAX MOJIGKYJSIDHOM UM KIETOYHOM OHOJIOTHuH,
SMOpPHOJIOTUN U OHOJOrMM Pa3BUTUS, [€HETUKH, CEJEKLIUU, OMOTEXHOJIOTHH, SBOJIIOLMOHHOIO
YUEHHS U SKOJIOTHH.

Nzyuenue yueOHoro npeameta «buonorus» Ha yriyOJIeHHOM ypOBHE OPHUEHTHPOBAHO HA
MOATOTOBKY OOYYarOUIMXCS K TOCIEAYIONIEMY TOJYYCHHIO OMOJIOrH4ecKoro oOpa3oBaHUs B
By3axX M OpraHM3alMsIX CperHero npodeccuoHanbHOro odpaszoBanus. OCHOBY €ro cojaep)kaHus
COCTaBJISIET CHUCTeMa OMOJOTMYECKHUX 3HAaHUU, MONYYEHHBIX MPU HU3YyYEHUU OOydaroIUMUCS
COOTBETCTBYIOIIMX CHCTEMAaTHYECKUX pa3/eJoB OHOJOTMM Ha YpPOBHE OCHOBHOTO OOIIEro
obpazoBanus, B 10—11 knaccax 3Tv 3HaHUS NONTYYalOT pa3BUTHE. Tak, pacUIMpPEHBl U YTITyOIeHbI
OMONIOTMYECKUE 3HAHUS O PACTEHMAX, KUBOTHBIX, I'puOax, OaKTepusx, OpraHu3Me 4YeloBeKa,
OOIIMX 3aKOHOMEPHOCTAX JKU3HHU, JIOTMOJHUTENBHO BKIIIOYEHBI OHOJOTHYECKHE CBEICHUS
MIPUKJIATHOTO U TOMCKOBOIO XapakTepa, KOTOPhIE MOXKHO HCIIOIb30BaTh KAK OPUEHTUPBI IS
nocjeayrouero Beioopa npodeccun. BosmoxkHa Takxke MHTErpanus OMOJIOTMUYECKUX 3HAHUH C



COOTBETCTBYIOIIMMH 3HAHUSAMHU, MOJy4YEHHBIMU O0Y4aIOUIMMHUCS NPH U3YUCHUH (PU3UKU, XUMHH,
reorpauu ¥ MaTeMaTUKU.

CtpykTypa mnporpamMmbl 1o ydeOHoMY mpeametry "buosorus" oTpakaer CHCTEMHO-
YPOBHEBBI U HBOJIOLMOHHBIA TOAXOABI K HM3y4eHHIO Ouonoruu. CormacHo UM, H3y4daroTcs
CBOHCTBA U 3aKOHOMEPHOCTH, XapaKTEpHbIE JJI )KUBBIX CHCTEM PAa3HOI'0 YPOBHS OpraHU3alluH,
9BOJIIOLIMM OPraHMYECKOro MHpa Ha 3emiie, COXpaHEHUs OHOJIOrHYEecKOro pa3HoOoOpasus
wanersl. Tak, B 10 kimacce u3y4yaroTcs OCHOBBI MOJEKYJISPHOW W KIETOYHOW Ouojoruw,
SMOPHOJIOTUU U OMOJIOTUU Pa3BUTHUSI, TEHETUKU U CEJIEKLIUH, OMOTEXHOJIOTUH U CUHTETHYECKON
OMONIOrUM, aKTyaJU3UpYIOTCS 3HAHUS OOydarommxcs Mo OOTaHMKE, 300JI0TMH, aHATOMUH,
¢usnonornn venoBeka. B 11 kimacce n3ydaroTcsi SBOTIONMOHHOE YUYCHHE, OCHOBBI YKOJIOTHUU H
yueHue o ouocdepe.

VYueOublii mnpenmer «buonorus» NpU3BaH O00ECIEUYUTH OCBOCHHE OOYYArOIIUMHUCS
OMOJIOTMYECKUX TEOpHH W 3aKOHOB, HWJEH, NPHHIMIIOB W TPAaBWI, JISKAIIUX B OCHOBE
COBPEMEHHON E€CTECTBEHHO-HAYYHOW KapTWHBI MHUpA, 3HAHUH O CTPOCHHWH, MHOTOOOpa3uu |
OCOOEHHOCTSIX KJIETKM, OpraHu3Ma, IOMYJISIHUM, OHOLIEHO03a, SKOCUCTEMBI, O BBIIAIOIINXCS
Hay4HBIX JIOCTHKEHHUSX, COBPEMEHHBIX HCCIEIOBAHUSAX B OHOJIOTUH, MPHUKIATHBIX aCMEKTaX
OMONIOrMuecKux 3HaHWM. [{ng pa3sBUTHS U MOAJEp)KaHUs MHTEpeca o0ydaroumxcs K OMOJoruu
HapsAIy CO 3HAYUTEIbHBIM 00BEMOM TEOPETUYECKOTO MaTepuala B COAEPKAHUU MPOrPAMMBI MO
OMONIOTHH TPEyCMOTPEHO 3HAKOMCTBO C MCTOPHEW CTAHOBJICHUS W PAa3BUTUS TOW WM HHOUN
obnactu GMONIOTHH, BKJIAJJOM OTEYECTBEHHBIX M 3apYOEKHBIX YUEHBIX B pPEIICHHE Ba)KHEHIIMX
OMOJIOrMYECKUX U SKOJIOTMYECKUX MPOOIIEM.

Iens u3yueHus: yueOHoro npeamera «buosorus» Ha yriayOJa€HHOM ypOBHE — OBJIaJCHUE
00y4aroUMMHKCST 3HAHUSAMH O CTPYKTYpHO-(YHKIIMOHAJIHHONH OpraHu3allii >KUBBIX CHCTEM
pa3HOro paHra u MpUOOpeTeHHEe YMEHUN UCIOJb30BaTh 3TH 3HAHMS B (POPMUPOBAHUU HHTEpEca
K ompenenéHHol obmacTu mpodeccCHoHaTbHOM NEATeTbHOCTH, CBSI3aHHOW C OMOJIOTHEH, WIH K
BBIOOPY Y4EOHOT0 3aBEAEHUS ISl MPOAOHKEHHUSI OMOIOrHYeCcKOro 00pa3oBaHuUs.

JlocTikeHne 1enu u3ydeHus yueOHoro npeamera «buosnorus» Ha yriryO0inéHHOM ypoBHE
o0ecreunBaeTcs pelieHueM CIeAyoHX 3aa4:

OCBOEHHE OOYYaIOIIUMHUCS  CHUCTEMbl OMOJOTMYECKMX 3HaHHUHA: 00  OCHOBHBIX
OMOJIOTHUECKUX TEOPHUSX, KOHIEIUAX, THIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W TPaBHIIAX,
COCTaBJLSIIOLIMX COBPEMEHHYID €CTECTBEHHO-HAY4YHYIO KapTHHY MHpa; O CTpPOEHHH,
MHOT000pa3u U 0COOEHHOCTSIX OMOJOTMYECKUX CHCTEM (KJIETKa, OpraHu3M, MOIYJISIus, BU,
OouoreoneHo3, Ouocdepa); O BBIAOIIUXCS OTKPHITUAX U COBPEMEHHBIX HCCIEHAOBAHUSIX B
OuoIoryy;

O3HaKOMJIEHME  OOydalomMxcsi €  METOJaMM  [O3HAaHUA  JKUBOH  NPUPOJBL:
UCCIIEIOBATEIbCKUMHI METO/IaMU OMOJIOTHYECKHX HAYK (MOJIEKYJISIPHON U KJIETOYHOM OMOI0THH,
SMOPHONIOTUU ¥ OMOJIOTUHU PA3BUTHUSI, TEHETUKU U CEJIEKLIUU, OMOTEXHOJIOTHH U CUHTETHYECKON
OMONOruM, MaJeOHTOJIOTUH, OKOJIOTHMH); METOJAaMHU  CaMOCTOSTENIBHOTO  IPOBEACHHUS
OMOJIOTHYECKUX HCCIeAOBaHUN B JlabopaTopur M B mpupoae (HaOMOaeHUE, H3MEpeHue,
JKCIIEPUMEHT, MOJIEJIUPOBAHUE);

OBIIAZICHHE OOYYAIOUIMMHCS YMEHHUSMHU: CAaMOCTOSTEIbHO HAaXOAWTh, AHAIU3UPOBATH U
UCIOJIb30BaTh OMOJOrMYECKYI0 HHPOPMALIUIO; M10JIb30BATHCS OMOJOrNYECKON TEPMUHOIOTHEN U
CUMBOJIMKOM;  yCTaHaBiIMBaThb CBSI3b MEXIY pa3BUTHEM OHOJOTMM M  COLMAIBHO-
SKOHOMUYECKUMH M HKOJIOTUYECKUMH MpOoOJIeMaMH YeJIOBEYECTBA; OLIEHUBATh MOCIEICTBUS
CBOEH JESITeNbHOCTH IO OTHOUIGHHIO K OKpY’XKalolled NpupoAaHON cpene, cOOCTBEHHOMY
3I0POBBI0 M 3/I0POBBIO  OKPYXAIOMIMX JIIOJeH; OOOCHOBBIBATH U  COOJIONATh  MEpPHI
npoUIaKTUKK MH(EKIIMOHHBIX 3a00JI€eBaHMI, NpaBUiIa MOBEACHUS B MPUPOIE U oOecredeHus
0e30macHOCTH COOCTBEHHOHN JKM3HENEATEIbHOCTH B YPE3BBIYAWHBIX CUTYalHAX HNPUPOIHOTO U
TEXHOT€HHOTO XapaKTepa; XapaKTepHU30BaTh COBPEMCHHBIE HAy4YHBIC OTKPBITUS B 00JacTH
OuoIoryy;



pa3BUTHE Yy OOYYAIOMIMXCS MHTEIUICKTYalbHBIX M TBOPYECKHX CIIOCOOHOCTEH B Ipolecce
3HAKOMCTBA C BBIIAIONIMMHUCA OTKPBITUSMU U COBPEMEHHBIMHU HCCIIEIOBAHUSIMH B OHOJIOTHH,
pelaeMbiMU €10 MpoOJIeMaMH, METOJONOTHell OMOJIOrMYecKOro HCCIeNOBaHUsA, MPOBENCHUS
OKCHEPUMEHTATIbHBIX HMCCIEIOBAHUM, penieHus OWONOrMYecKux 3ajad, MOJEIMPOBAHUS
OHMOJIOrMYeCKUX 0ObEKTOB U IPOIECCOB;

BOCIIUTAaHUE Yy OOYYaIOIMXCsl [IEHHOCTHOTO OTHOIIEHUS K KUBOW MPUPOJE B LIEJIOM U K
OTAENbHBIM €€ O00BbeKTaM U SBJICHUSM; (OpPMHUpPOBAHHE HKOJIOIMUECKOM, TI'€HETHYECKOM
IrPaMOTHOCTH, OOILEH KyJbTypbl MOBEJEHUS B MPUPOJIE; MHTETPAllMU €CTECTBEHHO-HayYHBIX
3HAHHH;

npuoOpeTeHre 00y4JaroIUMUCT KOMIIETEHTHOCTH B pallMOHAJIBLHOM MPUPOONOIb30BaHUH
(coOmronenue TmpaBWJI TIOBEACHHUS B TPUPOAE, OXpaHBl BHJOB, HJKOCHUCTEM, Omocheps),
COXpPaHEHUU COOCTBEHHOI'O 3/I0POBbSI M 3JI0POBbSl OKPYXKAIOWUX JIOAel (COOMOACHUS Mep
npo@uiakTUKd ~ 3aboneBaHuid, oOecredyeHne  O€30MaCHOCTH  JKM3HEACSTEIBHOCTH B
Ype3BbIYaiiHBIX CUTYalUsAX MPUPOJHOIO U TEXHOI'EHHOI'0 XapaKTepa) Ha OCHOBE HUCIIOJIb30BAHUS
OMOJIOrMYECKUX 3HAaHUI U yMEHUN B IOBCEIHEBHOM JKU3HH;

CO3/laHHME€ YCIOBUH JJIi OCO3HAHHOIO BbIOOpa O0O0y4aromMMHUCS HWHIUBUAYaIbHOM
00pa3oBaTEIbHON TPAEKTOPHM, CHOCOOCTBYIOIIEH MOCIEAYIOLEMY IpodeccuOHAIbHOMY
CaMOOIPEICICHUIO, B COOTBETCTBHHM C HWHAMBUAYAIbHBIMH HHTEpECAaMU U MOTPEOHOCTIMHU
peruoHa.

OOmiee 4McnO 4YacoB, OTBEAECHHBIX Ha HM3y4eHHE OWOJIIOTMM Ha YIIyOJIEHHOM YpOBHE
cpenHero odmero oopasoBaHus, coctaBisieT 204 yaca: B 10 kmacce — 102 yaca (3 uaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B Helelno).

Otbop opraHu3anMoOHHBIX (QOpM, METOAOB U CPEACTB OO0y4eHUs OHOIOTHH
OCYIIECTBJISETCS ¢ Y4ETOM creuu(UuKHU ero CojAep)kaHus M HaIPaBJIEHHOCTH Ha MPOAOJDKEHHE
OMoNornuecKoro oOpa3oBaHMsS B OPraHMU3AlMIX CPEAHEr0 MPO(ECCHOHAIBHOTO U BBICIIErO
o0Opa3oBaHwsl.

OO0s3aTeNbHBIM YCIOBUEM IpU 0OydyeHHUU OMOJOTHMHU Ha YriyOJIEHHOM YpPOBHE SBIISIETCS
MpoBeeHne J1abOpaTOPHBIX M MpakThdeckuX pabor. Taxke ywacTne oOydaromuxcs B
BBINIOJJTHEHUHM TPOEKTHBIX U Y4eOHO-HCCIEAOBATEIbCKUX paboT, TeMaTHKa KOTOPBIX
OIpENENACTCSl YYMTEJIEM Ha OCHOBE HMEIOLIMXCS MaTepUabHO-TEXHUYECKUX PECYPCOB U
MECTHBIX IPUPOJIHBIX YCIOBUH.

COJAEPKAHUE OBYUYEHUSA
10 KJIACC

ConepxaHue NporpamMmbl, BBIJEIEHHOE KYpCUBOM, HE BXOOUT B  IIPOBEPKY
rocynapctBeHHoM utoropoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHasi OMOJIOrUsl — KOMIUIEKCHast Hayka. KpaTkas uctopus pa3BUTHS OHOJIOTHH.
buonornueckue Haykd W H3y4daeMble UMHU IpobOsieMbl. DyHIaMEHTaNbHbIC, NPHUKIATHBIE U
MIOMCKOBBIE HAYYHBIE UCCIICIOBAaHHS B OMOJIOTHH.

3HayeHne OMONOTMHM B (POPMHPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHHBI
mupa. Ilpodeccun, cBs3anHble c Ouosoruell. 3HadeHHe OWOJOTMM B MPAKTUYECKOM
NEeSITeNIbHOCTH  4YeNlOBeKa: MEIUIMHE, CEeJIbCKOM XO3SIMCTBE, MPOMBIIIICHHOCTH, OXpaHe
MIPUPOJIBI.

JleMoHCTpanuu



[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apseii, I.
Mengaens, B. U. Bepnanckuii, 1. II. [laBno, . . Meunuko, H. . BaBunos, H. B.
Tumodeer-Pecosckuii, k. Yorcon, @. Kpuk, /1. K. benses.

Tabmuuetl u cxembl: «CBA3b OMOJIOTUU C IPYTUMH Haykamm», «CrcTeMa OHOIOTHYECKUX
HayK».

Tema 2. 7KuBble cucTeMbl M X H3yUeHHE

JKuBble cucTembl Kak npeamer uzydeHus ounonoruu. CBONCTBA )KUBBIX CUCTEM: €UHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTb W ILEJIOCTHOCTb, CIOKHOCTb U  YHOPSIOYEHHOCTb
CTPYKTYpBI, OTKpBITOCTb, CaMOOpPraHU3allMs, CaMOBOCIPOM3BEIECHHUE, pa3lpa)kKMMOCTh,
N3MEHYHUBOCTb, POCT U pa3BUTHE.

VYpOBHM OpraHM3allid HKUBBIX CHCTEM: MOJICKYJSIPHBIA, KJIECTOYHBIM, TKAHEBBIN,
OpraHU3MEHHBIH, MON yJISIUHOHHO-BU0BOM, 3KOCHUCTEMHBIN (6MOTeoIeHOTHY €CKU ),
ouocdepnsrii. [Iporeccr, mpoucxoasimme B KUBBIX cucTeMax. OCHOBHBIE MPU3HAKU >KHUBOTO.
XKuzsp kak (opma cymiecTtBoBaHus Marepud. Hayku, u3ydaromne KUBble CHCTEMbI Ha pa3HBIX
YPOBHSIX OpraHU3aLHH.

W3ydyenune xuBbIXx cucteM. Mertonpl Ouonorunueckoil Hayku. Habmonenue, nusmepenue,
SKCIIEPUMEHT, CHUCTeMaTu3auus, wMeraaHaiu3. lloHsAaTne O 3aBUCHMONW M HE3aBUCUMOM
nepemeHHol. [lmanupoBanme skcnepumenta. lloctanoBka u mpoBepka runore3. Hynesas
runore3a. [TonstTre BoIOOpKH U €€ 1ocToBepHOCTh. Pa3dpoc B Gmonornyeckux AaHHbix. OueHka
JIOCTOBEPHOCTH IOJYYEHHBIX pe3yJbTaToOB. [IpUUMHBI HCKa)KEHUsI pe3ybTAaTOB IKCIIEPUMEHTA.
[loHsiTHE CTATUCTUYECKOr O TECTA.

JleMoHCTpanuu

Tabmuuper u cxembl: «OCHOBHBIE TpPU3HAKH >KU3HW», «bHOJOrMYecKre CHCTEMBI»,
«CBOICTBa )XKUBOW MaTEpUN», «YPOBHU OPraHU3aLHUU KUBOK MPUPOAb», « CTpOEHHE )KUBOTHOU
KIeTKn», «TKaHM  KUBOTHBIX», «CHCTEMBI  OpPraHOB  YEJIOBEYECKOIO0  OpraHUu3May,
«buoreorenosy, «buocdepar, «MeToabl U3ydeHUs )KUBOH TPUPOIBI.

Oo6opynoBanue: 1adopaTopHOE 000PYIOBAHUE JJIsT TPOBEICHUS HAOIOICHU M, U3MEPEHUH,
JKCIIEPUMEHTOB.

IIpakTnueckas padora «/crnonb30BaHWE pa3aMYHBIX METOAOB NPU HU3YYEHUH KUBBIX
CUCTEMM.

Tema 3. buosorusi KjieTku

Kinerka — crpykTypHO-(GyHKIMOHATIbHAS €IUHULIA XKUBOrO. VCTOpUST OTKPBITUS KIIETKH.
PaGoter P. I'yka, A. JleBenryka. Kierounas teopus (T. LlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE I10JI0KEHHSI COBPEMEHHOM KJIETOUHOM TEOpUH.

MeToapsl MOJNEKYJIIpHOM U KJIETOYHOH OHOJIOTMH: MHUKPOCKOIHS, Xpomartorpadus,
anekTpodope3, METoJ  MEUYEHBIX aToMoB, Jau(depeHIanbHOe  LEeHTpU]yrupoBaHue,
KyJIbTUBUPOBAHUE KIIETOK. M3yueHue QurkcuposanHvix Kiemok. DIEKTPOHHAS MUKPOCKOIUS.
Konghoxanvnas muxpockonus. Bumanvroe (npusicusnennoe) uzyyeHue Kiemox.

JleMoHCcTpanuu

[TopTpetsi: P. I'yk, A. JleBenryk, T. lIBanu, M. Illnetinen, P. Bupxos, K. M. bap.

Tabmuier U cxembl: «CBETOBOM MHKPOCKOM», «DIEKTPOHHBIM MHUKpPOCKOM», «McTopus
pa3BUTHS METOJ0B MUKPOCKOIIUNY.

ObopynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIIpENnapaThl pacTUTEIbHBIX, >KUBOTHBIX U
OaKTepuaNbHbBIX KIETOK.

IIpakTnueckas pa6ora «/3yuyeHne METONOB KJIETOYHOW Ouonoruu (Xpomartorpadwusi,
anekTpodopes, nupdepennnansuoe neHTpudyruposanue, [11[P)».

Tema 4. Xumuueckasi OpraHu3anuns KJIETKH

XUMHUYECKHN COCTaB KJIETKU. Makpo-, MUKpO- U YJIBTPaMHKpPOdJIeMeHThl. Boaa u €€ poiub
KaKk pacTBOPHUTENS, pPEareHTa, y4acTue B CTPYKTYPUPOBAHUU KIIETKH, TEILIOPETYJIALMUH.
MuHnepanbHbIe BEIIECTBA KIETKH, HX OMOoJIornueckast pojb. Pojib KaATHOHOB M aHMOHOB B KJIETKE.



Opranuudeckue BelecTBa KieTkd. buonornueckue nomumepsl. beskn. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTyphl OenkoBoil Momekyisl. [lepBuuHas cTpykTypa Oeinka, HenTuUAHAs
CBsI3b. BTOpuuHas, TpeTuuHas, yeTBepTHUYHAs CTPYKTyphl. JleHarypauus. CBoiicTBa O€nKOB.
Knaccudukanus 6enxoB. buonorndeckue GyHkiuu 6enkoB. [lpuonul.

VYraeBoael. MoHoOcaxapuabl, Aucaxapu/bl, OJIMrocaxapujbl M mnonucaxapuisl. OOmuii
IUIaH CTpPOeHHs M (PU3UKO-XMMUYECKHE CBOWCTBAa yriieBoloB. buonmormueckue QyHKIuUU
YIJIEBOJIOB.

Jlununel.  I'mapodunbHO-ruapodobHble  cBoiicTBa.  Knaccudukanus — aunumaos.
Tpurmuuepuast, poconunuasl, BOCKH, cTeporibl. buonornueckue ¢pynknuu aunuaos. Oomme
CBOMCTBa OMOJOrMYECKMX MeMOpaH — TeKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHHIO,
MOJYTIPOHUIIAEMOCTb.

Hyxneunoseie kucnorsl. JJHK u PHK. Crpoenue nHyknenHoBelx kuciaor. Hykieotuasl.
[Mpunnun kommuementapuoctu. IlpaBuno Yapradda. Crpykrypa JAHK — nBoitHas crnmpanb.
Mecronaxoxaenue u ouonornueckue Gynkiun JJHK. Buner PHK. ®ynxnuu PHK B knetke.

Crpoenne monekynsl AT®. Makpoapruueckue cBsa3u B Mojekyie AT®. buonornueckue
¢yakuun  AT®. BoccraHoBiIeHHbIE IEPEHOCUMKH, WX (QYHKUMH B KIeTKe. /[[pyeue
HYKIeo3uompugocgamul (HT®). CexBenupoBanue  JHK.  Memoowr  cemomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHas Ouonorusi: OMoxuMuyeckue u OMoU3MUECKUEe HCCIIEAOBAaHUSA COCTaBa M
IPOCTPAHCTBEHHON CTPYKTYpbhl OHMOMOJNEKYN. Modenuposanue cmpykmypol U  QYHKYUl
Ouomonexkyn u ux Komniekcos. Komnviomepnuiii ouzaiin u opeanudecKutl cunmes O6UOMONEKY U
UX HENPUPOOHLIX AHANO208.

JleMoHCTpanuu

IToprpertst: JI. [Tomunr, [Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, @. Canrep, C.
[Ipy3unep.

[Aunarpammsel:  «PacrpeneneHne XMMHUYECKHMX 3JIEMEHTOB B HEXUBOW  INPUPOAE»,
«PacmpeneneHre XUMHUYECKUX 3JIEMEHTOB B JKUBOM MPUPOE».

Tabmuuel u cxemsbl: «llepuoanueckas TabiaMIIa XUMUYECKHX 3JIeMEHTOB», «CTpoeHue
MOJIeKYJbl BOABDY, «BemectBa B cocraBe opraHuzMoB», «CTpoeHHME MOJEKYJbl OenKay,
«CTpyKTYyphl O€JNKOBOI MOJEKybl», «CTpoeHue MOJEeKyl YrieBoaoB», «CTpoeHue MOJeKyll
mnunoBy, «HykienHoBble KuciaoTh», « CTpoeHne Mmoiiekyinbl ATD».

O6opynoBaHue: XMMHUYECKas ITocyaa U 000pyJ0BaHHE.

JlabopatopHas padora «OO0Hapyx)eHHEe OEIKOB C TOMOIIBI0 KAUECTBEHHBIX PEAKIIUI.

Jlabopatopnas padora «/ccnenoBanne HYKJICUMHOBBIX KHUCIIOT, BBIICJIEHHBIX U3 KIETOK
pa3IMYHBIX OPraHU3MOB).

Tema S. CTpoeHue H PYHKIHMH KIETKH

Tunsl KJIETOK: 3yKapuoTHUecKass W mpokapuoruueckas. CTpyKTypHO-(YHKIHMOHAIbHbIE
00pa3oBaHMs KJIETKH.

Crtpoenne mnpokapuoTHdyeckol kieTkd. KierouHnas creHka OakTepuii ©  apxew.
Oco0eHHOCTH CTPOCHHUS reTepoTpOo(dHON U aBTOTPO(PHON MPOKAPUOTHUECKUX KJIETOK. MecTo u
POJIb IPOKAPUOT B OMOIIEHO3aX.

Crpoenne 1 QyHKIIMOHUPOBAHHUE dyKapuoTHUeckol KieTku. [1nazmaTuueckas memOpana
(mmazmanemma). CTpyKTypa TUIa3MaTHYECKOH MemOpaHbl. TpaHCIOPT BEHIECTB 4Yepes
I1a3MaTUYeCKyl0 MeMOpaHy: maccuBHBIA (auddysus, obsnerdyénHas Aud¢ys3us), aKTUBHBINA
(mepBUYHBIN W BTOPUYHBIN akTUBHBIM TpaHcmopt). [lomynponunaemocts memOpanbl. PaGota
HaTpUH-KaJIueBOro Hacoca. DHIOLUUTO3: MTUHOLUUTO3, (paronuTos. Jk301uTo3. Kierounas creHka.
CrpykTypa 1 GyHKIIMH KIETOYHOI CTEHKU pacTeHUi, rpruOoB.

Huronnasma. Lutozons. [lutockener. [IBwkeHue nuToriasmbl. OpraHouabl KIIETKH.
OnHomeMOpaHHbBIE OpraHOW/bI KJIETKH: dHAomIasmMatuyeckas cetb (DI1C), annmapar [Nompmku,
JIM30COMBI, UX CTpoeHHEe M (QYyHKIMH. B3auMocBsI3bp 0JHOMEMOpAHHBIX OpPraHOUIOB KIIETKH.



CtpoeHHe TpaHyJISIPHOTO peTukyiyma. Mexanusm Hanpasienus 6eakoe ¢ OIIC. CunHte3
pacTBopuMbIX  OenkoB. CuHTE3  KJIETOYHBIX MeMOpan. ['mamkuili  (arpaHymisipHBI)
SHAOIIa3MaTUYeCKuil peTukynyMm. CekperopHas ¢yHkius anmapata ['onbmxu. Moougurayus
benxos 6 annapame I onvoxcu. Copmuposka 6enxos 6 annapame I 01602cu. TpaHCTIOPT BELIECTB
B KjeTKe. Bakyonu pactutenbHbIX KieToK. Kierounsiit cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOUABI KIETKU: MHUTOXOHJAPHM, IIACTUIBL. [Ipoucxoocoenue
mumoxonoputi u naacmud. Cumbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). Ctpoenue u
GyHKIMM MUTOXOHApUH U 1utactuid. [lepBUyHBIE, BTOPUYHBIE U CJIOXKHBIC TIaCTUIBI
(OTOCUHTE3UPYIOUIMX JYKapHOT. XJIOPOIJIACTBl, XPOMOILIACTBI, JIEHKOIUIACTHl  BBICIINX
pacTeHuil.

HememOpannbie opranonsl knetku CTpoeHue U (QyHKIMH HEMEMOpPaHHBIX OpPraHOHMIOB
KIeTkd. PubGocomsel.  IIpomesxcymounvie  uramenmsi. MuUKpODHIAMEHTB. AKmuHogvle
Muxpogunamenmeol. MplllIeUHBIE KIETKU. AKMUHOGbIE KOMNOHEHMbl HeMbIUEYHbIX KIEeMmOK.
Muxkpotpybouku. Knerounsiii wnentp. CrTpoeHMe M JBUKEHHE JKTYTUKOB M PECHHUEK.
Muxkpotpy6bouku nuromiasMsl. Llentpuons. benku, accoyuuposanuvie ¢ Mukpoguiamenmamu u
mukpompybouxkamu. Momophvie benxu.

Anpo. O6onouka spa, XpOMaTUH, KapHoIja3Ma, SIPBIILIKA, UX CTPOEHUE U (PyHKIUU.
Snepusiii 6enkoBbI MaTpuKC. [IpocTpaHCTBEHHOE PACHONIOKEHHE XPOMOCOM B HHTEp(a3zHOM
aape. Dyxpomamun u 2emepoxpomamut. belku XpoMaTuHa — TUCTOHBI. JuHamuxa sdepHou
obonouxu 8 mumo3se. AoepHuiii mparncnopm.

Knerounble  BkmtoyeHus.  CpaBHHUTENbHAs  XapaKTEpPUCTHKAa  KJIETOK  3YKapuoT
(pacTUTEIbHOM, )KUBOTHOM, TPHOHON).

JleMoHCTpanuu

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

Tabmumpsl u cxembl: «CTpoeHHE DYKapHOTHYECKOW KIeTKh», «CTpoeHue >KHUBOTHOU
KJIETKN», «CTPOEHHUE PACTUTENBHON KIIETKH», «CTpOeHHEe MUTOXOHIpUN», «Snpo», «CTpoeHune
MPOKAPHOTUYECKON KIIETKI.

O6opynoBaHHe: CBETOBOM MHKPOCKOI, MHUKPOIpENnapaTbl pPacTUTENbHBIX, MXUBOTHBIX
KJIETOK, MUKpOIIpenapaThl 0aKTepHalbHBIX KJIETOK.

JlaGoparopHasi padora «/3ydyeHne CTpoeHMsI KIETOK Pa3IMYHbIX OPraHU3MOBY.

IIpakTuyeckas padora «I3yueHue cCBOMCTB KJIETOUHOW MEMOPAHBI.

JlaboparopHasi padora «lccienoBanue miua3MoliM3a M ACIUIa3MOJIN3a B PACTUTEIbHBIX
KIIETKaX».

IIpakTnuyeckas padora «/3ydeHue 1BM>KEHUS UTOILIA3MBbI B PACTUTEIbHBIX KIIETKAX).

Tema 6. O0OMeH BellecTB U NPpeBPallleHHe JHEPIUHU B KJIETKe

AccuMuIALUsA M TUCCUMHIIALNSA — JBE CTOPOHBI MeTabonu3Ma. Tuibl oOMeHa BEIIeCTB:
aBToTpoHBI W  TerepoTpodHbIl. VYyacTue Kuciopoga B OOMEHHBIX  IIpoleccax.
DHepreTnueckoe obecrnedeHne KieTku: mnpeBpamieHue AT® B oOMEHHBIX Mpoleccax.
depMEHTATUBHBIA XapaKTep pPeakIui KjaeTouyHoro Metabonm3ma. DEepMEeHThI, MX CTPOCHUE,
CBOMCTBA M MexaHu3M jaeuctBus. KodepmenThl. OTnmuns (EpMEHTOB OT HEOPraHHMYECKHUX
Katanu3aTopoB.  benku-akTuBaTOphl M OCNKU-MHTUOUTOPBHL. ~ 3aBUCHUMOCTH  CKOPOCTH
(epMEHTaTUBHBIX PEAKLIMNA OT pa3IMuHbIX (PAaKTOPOB.

IlepBrUYHBI CHHTE3 OpPraHMYECKHX BeEIIECTB B KieTKe. DOTOCUHTE3. AHOKCU2EHHblU U
oxcueenHvlli  pomocunmes 'y 6axmepuil. Ceemocobupaiowjue nuemMenmvl U NUSMEHMbl
peakyuonroz2o yernmpa. Pomb xjopomniacToB B mpoiecce (ortocuHTe3a. CBeToBass U TEMHOBas
daspl. @omoovixanue, Cs., Cs. u CAM-munvr pomocurnmesa. IIpogyKTUBHOCTh (HOTOCHHTE3A.
BnusHue paznuuHbIX (aKTOPOB HA CKOPOCTh POTOCHHTE3a. 3HaueHHe (POTOCHHTE3a.

XemocuHTe3.  Pa3zHooOpasue  OpraHM3MOB-XEMOCHHTETHKOB:  HUTPUPHULIMPYIOIINE
Oakrepuu, xKene300akTepun, cepodakTepuu, BOJIOPOIHbIE OaKTepHH. 3HAUCHNE XeMOCHHTE3a.



AnHarpoOHbIe opraHu3Mbl. Buasl 6poxenus. [IpogykTel OpoxeHHsT U UX HCIOJIb30BaHUE
4eNoBeKOM. AHa’pOOHBIE MHUKPOOPTraHU3MbI KaK OOBEKTHl OMOTEXHOJOTHMH M BO30yIUTENN
Oone3Hei.

AdpoOHBIE OpraHU3Mbl. JTambl SHEpPreThdeckoro oodmeHa. [loArOoTOBUTENBHBINA STaIl.
I'mukonu3 — 6eckuCI0pOAHOE pACLICTIIEHU e TIIFOKO3bI.

buonornyeckoe okuclieHUE, WIN KJIETOYHOE JbIXxaHHe. Pojb MUTOXOHJpHUI B mpoleccax
O6uonoruueckoro okxucieHus. Lluknnueckue peakuuu. OxucnurtenbHoe (ochopriimpoBaHUE.
Onepeuss membpannozo epaduenma npomonos. Cummez ATD: paboma npomomnnou ATD-
cunmaswl. llpeumymiectBa a3’poOHOro NyTH oOOMEHa BeELIECTB Mepel  aHa’pOOHBIM.
D PeKTUBHOCTH SHEPTETUYECKOT0 OOMEHA.

JdemoHcTpanuun

IToptpetsr: k. [Ipuctiu, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A. Ourensrapar, I1.
Mutuenn, I'. A. 3aBap3uH.

Tabmuer 1 cxembl: «DOTOCHHTE3», «JHEpPreTHuecKkuii oOMeH», «buocuHTe3 Oenkay,
«Ctpoenue pepMeHTa», « XEMOCHHTE3).

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000pYy1OBaHUE /JIsl IPUTOTOBJIEHHS IOCTOSIHHBIX U
BpEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopnasi pabGora «/3yueHue KaTaIUTUYECKOW aKTUBHOCTH (pepMeHTOB (Ha
npUMepe aMujIa3bl UM KaTajaasbl)».

JlaGoparopnasi pabora «/3ydyeHue (QepMEHTATUBHOIO pACIICNJICHHUS TEPOKCHIA
BOJIOPOJIa B PACTUTENbHBIX U )KUBOTHBIX KJIETKAX).

JlaGopaTropHas padora «CpaBHEHHE MTpoLieccOB (POTOCHHTE3A U XEMOCHHTE3a.

JlaGopaTropHas padora «CpaBHEHHE MTPOLIECCOB OPOKEHUS U IBIXaHHSD.

Tema 7. HacinencrBeHHas nHgopManus u peaju3anus €€ B KIeTKe

Peakunn mMatpuuyHoro cuHTe3a. [I[pUHINI KOMIUIEMEHTAPHOCTH B PEAKIUSIX MATPUUHOTO
cuHTe3a. Peanmmsanus HacnencTBeHHONW wHopManuu. ['eHeTnyeckuii Ko, €ro CBOMCTBA.
Tpanckpunuus — Matpuunelii cuHte3 PHK. IIpuHIune! TpaHcKpunuuu: KOMIUIEMEHTAPHOCTD,
AHTUMAPAIUIETBHOCTh, aCUMMETPpUUHOCTh. Co3spesanue mampuunvix PHK 6 syxapuomuueckou
rknemxe. Hexooupyrowue PHK.

Tpancnauusa u e€ sransl. Yuactue TpaHcnopTHelx PHK B Onocunrese Oenka. YcnoBus
OouocunTe3a Oenka. KomupoBanue aMmuHokucnoT. Porb pubocom B 6uocunTese Oenka.

Coepemennvie npedcmasnenus o cmpoenuu 2enos. OpraHuzanus reHomMa y MpoKapuoT U
9YKapuoT. Perynsmus akTUBHOCTM T€HOB y IpokapuoT. I'mmore3a omepona (®. XKako0, XK.
Mano). Monekynapuvie mexanusmuvl dKcnpeccuu 2eHog y aykapuom. Poav xpomamuna 6
peayrayuu pabomel 2enos. Perymsiuysi 0OMEHHbIX ITpolieccoB B kieTke. KiieTrounslil roMmeocTas.

Bupychbl — HeksieTouHble (OPMBI XKU3HU U O0JHMraTHbie mapasuThl. CTpoeHHE MPOCTHIX U
CIIOKHBIX BHPYCOB, peTpOBUPYCOB, OaktepuodaroB. Kusuenmwiti yuxn [[HK-coodepoicawux
supycos, PHK-codepoicawux supycos, bakmepuoghazos. Obpamuas mpanckpunyus, pesepmasd,
unmezpasa.

Bupycusie 3aboneBanusi uenoBeka, JKMBOTHBIX, pacrenuit. CIIMJ], COVID-19,
COIMAJIbHBIE U MEIUIIMHCKIE MPOOIEMBI.

Buoungopmamurxa: unmeepayus u anaiusz donvuux maccueos («bigdatay) cmpyxmyphoix
ouonoeuueckux Oaunvix. Hanomexnonocuu 6 o6uonocuu u meouyune. Ilpocpammupyemoie
@ynxyuu 6enxos. Cnocobwvl 00CmMasKu 1eKapcma.

JdemoHcTpanumn

[TopTpeTtsi: H. K. Konbios, J. . UBaHOBCKUiA.

Tabmuust w  cxembl: «buocuHTe3 Oenka», «l'eHeTnueckuit kom», «BUPYCHI»,
«bakrepuodarny.

IIpakTnueckas padora «Co3znanue MO BUPYCay.

Tema 8. ’)Ku3HeHHBIH HUKJ KICTKH



Knerounslii mukn, ero mepuonbl U perynsauus. MHTepdaza um mutos. OcobeHHOCTH
IPOIIECCOB, MpoTeKawIuX B uHTepdasze. [loaroroska kietku K neneHuro. IIpecuHTeTnyecKuit
(MOCTMHUTOTUYECKHI), CHHTETUYECKUH W MOCTCUHTETHYECKHH (MIPEMUTOTHYECKUI) MepUOIbI
UHTEpdA3bI.

Matpuunbii  cuntres JIHK -  permmkanuma.  [lpuHnumnsr  penmmukanum  JJHK:
KOMIIJIEMEHTAapHOCTh,  ITOJIYKOHCEPBATHBHBIM  CHHTE3, AaHTUIAPAJUIEIBHOCTb. MeXaHu3m
pemkanuu  JIHK.  Xpomocombl. Ctpoenne xpomocom. Temomepsl u  Tenomepasa.
XpOMOCOMHBINH HAabOp KJIETKH — KapuOoTUM. JIUIUIOMAHBIN U TamiouIHbI HaOOpHl XPOMOCOM.
I'omonornunsie XxpoMocoMmsl. I1010BbIE XpPOMOCOMBI.

[enenne ximerkn — muto3. CTaguu MHTO3a M NMPOMCXOASANIME B HUX Hpouecchl. THIbI
Murto3a. KapuoknHes u nuToknHe3. bruosornuyeckoe 3Ha4YeHHE MUTO3A.

Perynsmuss MUTOTHYECKOro IUKIa KieTkd. IlporpamMmmupyemas kierodHas TuOens —
aromnTos.

Krnerounoe siipo, XxpoMocoMbl, pyHKIMOHAIBHAS TeHOMHKA. MexaHnusmbl npoaugepayuu,
ouggepenyuposxu, cmapenus u cubenu kiemox. «L{ugpposas kiemray — ououngopmamuueckue
Mooenu QYHKYUOHUPOBAHUSL KNeMKU.

JdeMoHcTpanuu

Tabmuuel u cxembl: «KH3HEHHBIH UK KIETKW», «Muto3», «CTpoeHHe XpOMOCOMY,
«Pemmxkanusa JTHK».

ObopynoBaHue: CBETOBOW MHKPOCKOM, MHUKpoIpenapatsl: «MUTO3 B KJIETKaX KOpEIKa
JyKa».

JlabopatopHas paGora «/3yueHrne XpoMOCOM Ha FOTOBBIX MUKPOIIPENapaTaxy.

JlabopaTropHasi padora «HaOmoaeHne MuTO3a B KJIETKaX KOHYMKA KOpEIIKa Jyka (Ha
rOTOBBIX MUKpOIpenaparax).

Tema 9. CTpoenue u GpyHKUMHU OPraHU3MOB

buonornyeckoe  pasHooOpazwe  opranu3MoB. OJHOKIETOYHBIC,  KOJIOHHUAJTBHBIC,
MHOT'OKJIETOYHBIE OpPraHU3MBI.

Oco0eHHOCTH CTPOEHMS U KU3HENEATEIbHOCTH OJITHOKIETOUYHBIX OpraHu3MoB. bakTtepuu,
apxeH, OJJHOKJIETOYHbIE TPHOBI, OJTHOKJIETOYHBIE BOAOPOCIH, Ipyrue NpotucTthl. KonoHnuaneHeie
OpraHu3MBl.

B3anmocCBs3p 4acTeil MHOTOKJIETOYHOIO OpraHu3Ma. TKaHU, OpraHbl U CUCTEMBI OPraHOB.
OpranusM kak equHoe 1enoe. ['omeocras.

Tkanu pacrenuil. Tunel pacTUTeNbHBIX TKaHeW: oOpa3oBaTellbHas, IOKPOBHAf,
IIPOBOASINAs, OCHOBHAs, MexaHuueckass. OcoOeHHOCTH cTpoeHUs, (PyHKIUN U PacHOIOKEHUS
TKaHEW B OpraHax PacTCHUM.

TkaHu KMBOTHBIX W  4YeloBeKa. THIBI JKMBOTHBIX TKaHEH: SIUTEIMAJIbHAs,
COeAMHUTENbHAs, MbIlIeYHas, HepBHas. OCOOEHHOCTH CTpOeHUs, (YHKIHH U PacHOI0kKEHHUS
TKaHEW B OpraHax >KMBOTHBIX U UEJIOBEKA.

Opranbl. BereratuBHbie U TeHepaTUBHbIE OpraHbl pacTeHuid. OpraHbl U CUCTEMBI OPraHOB
KUBOTHBIX U uenoBeka. OyHKIIMM OPraHoB U CUCTEM OPraHOB.

Omnopa Tena opranusmoB. Kapkac pacrenuil. CkeneTbl  OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX )KMBOTHBIX. HapyKHbIi 1 BHYTpeHHUI ckeneT. CTpOEHUE U TUIIbI COSTNHEHNUS
KOCTEH.

JIBmkeHue OpraHu3MoB. JIBMKCHHE OJIHOKJICTOYHBIX OPraHu3MoOB: amMEOOWIHOE,
KT'YTUKOBOE€, DPECHUYHOE. JI[BMKEHME MHOTOKJIETOYHBIX PpACTEHUN: TPONM3Mbl M HACTHH.
JIBuKeHre MHOTOKJIETOUHBIX )KUBOTHBIX U YellOBeKa: MblllieuHas cucrema. Peduexc. CkeneTHble
MBIIIIIBI ¥ UX padora.

ITutanue oprannsmos. Ilornomenne Bojbl, YIVIEKUCIOrO ra3a U MMHEpAJIbHBIX BELIECTB
pacteHusaMHu. [IuTaHue >KMBOTHBIX. BHYTPUIOIOCTHOE M BHYTPHUKJIETOUHOE IHIIEBApEHUE.



[lutaHue MO3BOHOYHBIX >XKMBOTHBIX. OTIENbl MULIEBAPUTENBHOIO TpakTa. llumeBapurenbHble
xeine3bl. [IuneBapuTenbHas cucrema 4eaoBeKa.

Jpixanue opranu3mMoB. Jpixanue pacteHui. J{pixanue »uBoTHBIX. ud hy3us razos yepes
MOBEPXHOCTh KiIeTKH. KokHOe npixaHue. [[pixaTenbHas MOBEPXHOCTh. JKabepHoe M JIEroyHoe
ApIxaHue. JlpIXaHHWe IT03BOHOYHBIX JKMBOTHBIX M 4YE€JIOBEKA. OBOJIOLMOHHOE YCIOKHEHHE
CTpPOEHUsl JIETKMX IO3BOHOYHBIX JXUBOTHBIX. JlpIxaTenbHas cucreMa 4enoBeka. MexaHusMm
BEHTWISILIMK JETKUX Y NTHUIL U MJIeKONUTaoIMX. Perysamnus npixanus. JpixareabHble 00bEMBI.

TpancnopT BemecTB y OpraHu3MoB. TpaHCIIOPTHBIE CHCTEMBI pacTeHUW. TpaHCHOpT
BEIIECTB y JKMBOTHBIX. KpoBeHocHas cucrema u €€ opranbl. KpoBeHocHas cucrtema
MTO3BOHOYHBIX JXKUBOTHBIX M uyenoBeka. Cepane, KpOBEHOCHBIE COCyAbl M KpoBb. Kpyru
KpoBOOOpalieHusl.  OBOJIIOLIMOHHBIE  YCIOKHEHUS  CTPOECHUS  KPOBEHOCHOW  CHCTEMBI
IIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynauus.

Beigenenne y opraHusMoB. BeiaeneHne y pacTeHud. BelnelieHHe 'y  JKMBOTHBIX.
CoxparutenbHble Bakyoiau. Opransl BblaeneHus. @uuibTpauus, CeKpeuus M o0paTHoe
BCachlBaHME KaK MEXaHU3MbI pabOThl OPraHoB BblaeaeHUs. CBsI3b MOJOCTH Te€Na ¢ KPOBEHOCHOU
U BBIICIUTEIBHON CHUCTEMaMu. BplieneHue y IO3BOHOYHBIX JKMBOTHBIX M 4elloBeka. [lodkw.
Crpoenue u pyHKuMOHMpoBaHUE HeppoHa. OOpa3oBaHME MOUHU y YEIOBEKA.

3amuTa Yy OpraHu3MOB. 3aliuTa y OAHOKJIETOYHBIX Opranu3moB. Cropel OakTepuil u
LUCTBI IPOCTENIINX. 3alllUuTa y MHOTOKJIETOUHbIX pacTeHuid. Kyrtukyna. CpeacrBa naccCuBHOU U
XUMHUYECKOU 3amuThl. DUTOHITNEI.

3ammra y MHOTOKJIETOUHBIX )KMBOTHBIX. [IOKpOBBI M UX POU3BOAHbIE. 3allIUTa OpraHu3Ma
or Oose3Heli. MMMyHHas cucremMa denoBeka. KIIeTOUHBIH M TyMOpaJbHbIi HWMMYHHTET.
BpoxxnéHHbliik W npuOOpeTéHHBIH  cnenudUuecKuii UMMYyHHTET. TeopHst KJIOHAJIbHO-
cenektuBHOoro ummynuteta (I1. Dpmux, @. M. bepuer, C. Tonerasa). BocmaimrenbHbie OTBETHI
opranu3moB. PoJib Bpoxk1EHHOr0 MMMYHUTETA B pa3BUTHUU CUCTEMHBIX 3a00JI€BaHUH.

PasnpaxkxumocTs M peryjsinus y OpraHu3MoB. Pa3apakuMocTe y OJHOKJIETOYHBIX
opranu3MoB. Takcucel. Pa3npaxuMoCTe M peryismnus y pacreHuid. PocToBble BemecTBa M UX
3HA4YCHHUE.

HepBHas cuctema u peduexTtopHas peryisuus y >KUBOTHbIX. HepBHas cuctema u eé
OTAENbl. DBOJIOLMOHHOE YCIO)KHEHUE CTPOECHUS HEPBHOM CHCTEMBI y JKUBOTHBIX. OTaemsl
TOJIOBHOTO MO3ra TO3BOHOYHBIX )KMBOTHBIX. Peduiekc u peduextopHas nyra. besycinoBHbie u
yCIIOBHBIE PE(IICKCHI.

I'ymopasibHast peryysiidss M 3HIAOKPHHHAs CHCTEMa JXUBOTHBIX M 4YesoBeka. JKenessl
SHIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JlelicTBME TOpPMOHOB. B3auMMOCBS3b HEPBHOH H
SHIOKPUHHOM cucTeM. ['nnoTtanamo-runodusapHas cucrema.

JleMoHCTpanuu

[Toptper: W. I1. [TaBnos.

Tabmuuer u cxembl: «OIHOKJIETOYHBIE BOIAOPOCTH», «MHOTOKJIETOUYHBIE BOIAOPOCII,
«baktepun», «lIpocreiimme», «Opranbl 1LBETKOBBIX pacTeHui», «CHCTeMbl OpraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpeHHEEe CTpOEHHE HAaceKOMbIX», «TKaHU pacTeHU»,
«KopHeBbie cucremb», «CtpoeHue credist», «CTpoeHue IUCTOBOW IUIACTUHKM», «TkaHu
XKUBOTHBIX», «Ckener uenoBeka», «lImmeBapurensHas cucrema», «KpoBeHOCHass cucremay,
«/pixaTenpHas  cuctemMa», «HepBHas cucrema», «Koxa», «MpbllieyHas CHCTEMay,
«BplnemurenbHas cucreMa», «OHIOKpPUHHAs cucteMa», «CTpoeHne MbInb, «IMMyHUTET»,
«KumeuHnononoctHeiey, «Cxema NUTaHUS pacTeHHD», «KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX
XKUBOTHBIX», «CTpoeHue ruapel», «CTpoeHue niaHapun», « BHyTpeHHee CTpoeHue 10XKIeBOro
yepBsi», «HepBHas cucrema poio», «HepBHas cucrema marymku», «HepBHas cuctema
npecMmblkaromuxcs», «HepBHas cucrema nTuny, «HepBHas cucTeMa MIIEKOIMUTAIOLMIMX),
«HepBHas cucrema yenoBekay, «Pediexcy.



ObopynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIPENapaThl OJHOKICTOYHBIX OPraHH3MOB,
MUKpOIIpenapaThl TKaHEH, paKOBUHbBI MOJUIFOCKOB, KOJUIEKIIUHA HACEKOMBIX, UTJIOKOXKHUX, KUBBIE
AK3EMILISIPbl KOMHATHBIX PACTeHUM, repOapuu pacTeHUH pa3HbIX OTAENOB, BIAXKHbIE MpernapaThbl
YKUBOTHBIX, CKEJIETHI 103BOHOYHBIX, KOJJIEKIIMK OECIIO3BOHOUHBIX )KUBOTHBIX, CKEJIET YelIOBEKa,
obopynoBaHue JJIsI JEMOHCTpPAallUM IOYBEHHOTO W BO3JAYIIHOIO [MTAaHUS PpPacTEHH,
pacuieruieHuss Kpaxmalia W OelKoB mToj JAeiicTBUeM (epMeHTOB, 000pyaoBaHUE IS
JIEMOHCTpPALlUU OIBITOB [0 U3MEPEHUIO KU3HEHHON EMKOCTH JIErKUX, MEXaHU3Ma JIbIXaTeIbHbIX
JBUKEHUH, MOJIEJIM TOJIOBHOI'O MO3Ta Pa3InYHbIX )KUBOTHBIX.

JlabopaTopHasi pabora «/3yueHue TKaHel pacTeHUN».

JlabopaTopHasi padora «/3yueHue TKaHel KUBOTHBIXY.

JlaGoparopHnasi padora «/3ydueHne opraHoB IBETKOBOTO PACTEHUSI».

Tema 10. PazmHoOKeHHe M pa3BUTHE OPraHU3MOB

DopMBbI pa3MHOXKEHHSI OPraHU3MOB: Oecrooe (BKII0Yasi BEreTaTuBHOE) U MosoBoe. Buabl
0€ecroJoro pa3MHOXKEHHS: TOYKOBaHHE, CIIOPYIIIHS, (hparMeHTaIus, KIOHUPOBAHHE.

[TonoBoe paszmuoxkeHue. IlonmoBble kieTKH, uiau rameTel. Meito3. Craaum Mmeiio3a.
[ToBenenne xpomocom B Meno3e. KpoccuHrosep. buosiorndueckuii CMbICI Mei03a U MOJIOBOIO
npouecca. Meno3 u ero MecTo B )KM3HEHHOM LIUKJIE OPraHU3MOB.

[IpenzaponsimieBoe  pa3Butue. [‘amerorenes y KuUBOTHBIX. [lojoBbie  kese3bl.
OObpazoBaHue M pa3BUTHE MOJIOBBIX KieToK. Crepmarorene3 u ooreHe3. CTpoeHHE IMOJOBBIX
KJIETOK.

OmonoTBOpeHNEe U SMOPUOHATBHOE pa3BUTHE KUBOTHBIX. CIOCOOBI OMJIOAOTBOPEHUS:
HapyXHoOe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHEe3). DMO PHOJIOTUs — HayKa O pa3BHTUU
Oopranu3MoB. Mopgozcenes — 00Ha u3 enaeuwvix npooiem smopuonocuu. Konyenyus mopgocenos
u mooenu mopgoeeneza. Ctaauu IMOpUOTeHe3a )KUBOTHBIX (Ha MpUMepe JArymkn). [[poGnenue.
Tunsl apobnenus. Jemepmunuposannoe u HedepmunHuposannoe opobrenue. bracmyna, munvl
onacmyn. OcoOEHHOCTH APOOJCHUS] MJIEKOMUTAIONUIMX. 3apo/AbIIIeBble JIMCTKU (racTpyJIsius).
3akjaKka OpraHoB M TKaHEH W3 3apOABIIIEBBIX JIMCTKOB. B3auMHOe BiMsHHE 4YacTed
pa3BUBaIOIIErocs 3apojbllia (dMOpUOHaNbHAs MHAYKIUSA). 3akiajka IUlaHa CTPOCHUS
KUBOTHOI'O KaK pe3yJbTaT MEPapXUYECKUX B3aUMOACHCTBUU TEeHOB. BimsHue Ha
SMOpHOHAIBHOE Pa3BUTHE Pa3IMYHBIX (PAKTOPOB OKPYKAIOILIEH CPEIBI.

Poct u pasButue sxuBoTHbIX. IlocTamMOpuoHnanbHbii nepuon. Ilpsmoe u Hempsmoe
pazButue. Pa3Bute ¢ MeraMopdo3oM y OECHO3BOHOYHBIX M I103BOHOYHBIX JKHUBOTHBIX.
buonornueckoe 3HaueHHe NPSIMOrO0 M HENPSIMOIO Pa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOJE.
Tunel pocra XUBOTHBIX. akTOpbl pEryJUU POCTa KUBOTHBIX U denoBeka. Craauu
NOCTAMOPHOHANBHOTO Pa3BUTUS Yy JKUBOTHBIX U 4YeloBeKa. [lepuonbl OHTOreHe3a 4YelloBeKa.
CrapeHue u cMepTh Kak OMOJIOTHYECKHE MPOLIECCHI.

Pa3smHOXeHHMEe M pa3BuTHE pacTeHuil. ['amerodut u crnopodut. Meio3 B KU3HCHHOM
nukine pacrenuid. OOpaszoBaHue cmop B Tpolecce Meio3a. [amerorene3 y pacTeHHIA.
OnjogoTBOpeHMEe W Pa3BUTHE PACTUTENbHBIX OPraHU3MOB. J[BOWHOE OIUIOLOTBOPEHHUE Y
[BETKOBBIX pacTeHuii. OOpa3oBaHue U Pa3BUTHE CEMEHHU.

MexaHu3Mbl peryJsiliui OHTOI'€He3a Y PACTEHUHN U JKUBOTHBIX.

JdemoHcTpanumn

IToptpetsi: C. I'. HaBammn, X. HIneman.

Tabmunel u cxembl: «BereratuBHoe pasmMHOkeHHe», « UMbl 0ecrosoro pa3MHOXKEHUS»,
«Pa3MHOXeEHHE XJIaMUAOMOHAIbI», «Pa3MHOXeHHE HBIUVIEHB, «Pa3MHOXeHUE TUIpbDY,
«Meiio3», «XpomocoMbl», «l'amerorenes», «CTpoeHue SMIEKIETKH U CIIEpMaTO30Uaay,
«OcHOBHBIE CTaguu oOHToreHesa», «llpsmoe m HempsMoe pa3ButHe», «Pa3BuTHE MalcKoOro
Kyka», «PasButue capanum», «Pa3Butue JArymkm», «/IBOHHOE OIUIOJOTBOPEHUE Y LIBETKOBBIX
pactenuit», «CTpoeHne ceMsH OJHOJOJbHBIX U JBYAOJIbHBIX pacTeHHD», «KHU3HEHHBIH LUK



MOpPCKOW  KamycTbl», <Ku3HEHHBIH LUK MXa», <« KU3HEHHBIH UMK [anoOpOTHUKAY,
«KU3HEHHBII LIUKI COCHBDY.

ObopynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIIpenapaThl AULEKIETOK U CIepMaTO30U/ 0B,
Mozenb «LIUKIT pa3BUTHS JIATYIIKI.

JlabopaTropuass pabora «/3yyeHue CTpoeHUS TIOJIOBBIX KJETOK Ha TOTOBBIX
MHKpoOMpenaparaxy.

IIpakTnueckas padora «BrpisiBieHHE MPU3HAKOB CXOACTBA 3apPOMABIIIECH MMO3BOHOYHBIX
YKUBOTHBIX».

JlabopaTopHasi pabora «CTpoeHHE OPraHOB PA3MHOKEHHS BBICIIMX PACTCHUI».

Tema 11. 'eHeTnKa — HayKa 0 HACJIEACTBEHHOCTH M M3MEHYMBOCTH OPraHU3MOB

Hctopust cTaHOBJIEHUS M Pa3BUTUS T'€HETUKU Kak Hayku. PaGorter I'. Mennens, I'. ne
@puza, T. Moprana. Ponb oTeuecTBEHHBIX y4€HbIX B pa3BuTuu reHetuku. Pabdoter H. K.
Konsrosa, H. Y. Basunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenxo, H. B.
Tumodeesa-Pecosckoro.

OCHOBHBIE T'€HETHYECKUE MOHATHS U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJlI€JIbHbIE
I€Hbl, aJbTEPHATHUBHbIE IPU3HAKU, JOMHUHAHTHBI M PpELECCUBHBIA IpU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4yucras JUHHS, THOpUIbl, reHoTul, (QeHoTun. OCHOBHbIE METOJbl T'€HETUKHU:
TUOPHUI0IOTMYECKUH, IUTOIOTUY €CKUH, MOJIEKYJIIPHO -T€HETHYECKU.

JleMoHCTpanuu

[TopTpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Kosnbsios, H. 1. BaBuios, A. H.
benozepckuit, I'. 1. Kapneuenko, 10. A. ®umunuenko, H. B. Tumodees-PecoBckuid.

Tabmuiet u cxembl: «MeToabl TeHETUKNY», «CXeMBbl CKpPEIUBAHU.

JlaboparopHas padoTa «J/[po3oduiia Kak 00bEKT reéHEeTHYECKUX UCCIICTIOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemmbanue. IlepBblii 3akoH MeHnenss — 3akoH e€AMHOOOPa3Ms
rudpuioB nepBoro nokosieHud. [IpaBuino gomuHupoBanus. BTopoii 3akoH MeHaens — 3aKoH
paciieruieHns npu3HakoB. [{utonornueckue oCHOBbI MOHOTMOPHUIHOTO CKpemuBanus. ['unoresa
YUCTOTHI TAMET.

AHamuzupyromiee  ckpemmBaHue.  IIpoMexyTOuHBI ~ XapakTep — HACIEAOBAHMS.
Pacmenienre npu3HakoB IIPU HEMOJIHOM JOMUHUPOBAHUH.

JuruOpunHoe ckpemmBaHue. Tpernid 3akoH MeHenss — 3aKOH HE3aBUCHMOIO
HaCJIEZIOBaHUS NPU3HAKOB. LlUTONOrnuecKkne OCHOBbI TUIMOPUIHOTO CKPEIIUBAHMUSL.

CuernnenHoe HacienoBanue npusHakoB. Pabotsl T. Moprana. CrenieHHoe HaclieoBaHue
I€HOB, HAPYIICHHUE CLEIICHUS MEeXAY F'eHaMHA. XpOMOCOMHasl TEOPHsI HACIIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHHU3M OIpPEAENICHUs 10JIa. AYyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHblii M TreTeporaMeTHbli Moy ['eHeTnueckas CTPYKTypa MOJOBBIX
xpomocoM. HacnenoBanue npu3HakoB, CUEIJIEHHBIX C IOJIOM.

I'enotun kak uenoctHas cucrema. [lmedoTponus — MHOMXKECTBEHHOE JEHCTBUE TI€HA.
MHOX€eCTBEHHBIN aJuIenu3M. B3anmopaelcTBue HeaUleabHbIX I'eHOB. KOMIUIEMEHTapHOCTS.
Onucras. [lomumepusi.

['eHeTnyeckuil KOHTPOJIb Pa3BUTUSL PACTEHUM, KUBOTHBIX U UEJIOBEKAa, a TaKXe
(U3MONIOTNYECKUX TPOLIECCOB, TOBEAEHHS M KOTHUTUBHBIX (yHKUuH. ['eHeTHueckue
MEXaHM3Mbl CUMOHMOTeHe3a, MEXaHU3Mbl B3aUMOJECUCTBUS «XO35MH — MapasuT» U «XO3IUH —
MUKpoOMOM». ['eHeTHUecKre acreKkThl KOHTPOJIsl U U3MEHEHUs! HAaclleACTBEHHON nH(opManuu B
ITOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JleMoHCTpanuu

IToptpetst: I'. Menneins, T. Mopras.

Tabmuuel u cxemsl: «IlepBelii 1 BTOpoi 3akoHBl Mennens», «Tpetuil 3akoH Mennensa»,
«AHanu3upylollee cKpelmuBanuey», «Henonnoe noMuHnpoBanue», « CLiETJIEHHO € HAaclIe10BaHUE



IPU3HAKOB Y Apo3oduiibl», «I eHeTuka nmona», «Kapuorumn yenoBeka», «Kapuortun apo3oQuisiy,
«Kapuotun ntuub», « MHOKECTBEHHBIN ajienu3m», «B3aumoneictBue reHoBy.

ObopynoBanue: Moaenb I8 AEMOHCTPAIMH 3aKOHOB €IWHOO0Opa3usi THOPUIIOB MEPBOTO
MOKOJIEHUSI W PACLIEIUICHUS MPU3HAKOB, MOAENIb Ui JEMOHCTpalMyd 3aKOHAa HE3aBHUCHUMOIO
HAaCJIEeI0BaHMs IPU3HAKOB, MOAEIIb I IEMOHCTPALMH CLEIUIEHHOI'O HACIEeA0BAHNS TPU3HAKOB,
CBETOBOIM MMKPOCKOI, MUKpoMpenapar: «J{po3oduiay.

IIpakTuueckass pabGora «lI3ydyeHue pe3ynbTaTOB MOHOTMOPHAHOTO CKPELIUBAHUS Y
TPO30(HITBD.

IIpakTuueckass pabGora «l3ydyeHue pe3yiabTaToOB JIUTHOPHIHOIO CKPEUIMBaHUS Y
TPO30(HITBD.

Tema 13. 3aK0HOMEPHOCTH U3MEHYMBOCTH

B3aumoneiictBue reHotuna u cpensl npu ¢GopmupoBaHuu (eHotuna. V3MeHUMBOCTH
npu3HakoB. KadecTBEHHbIE M  KOJMYECTBEHHbIC  IPU3HAKH. Buabl HM3MEHUYMBOCTU:
HEHACJICICTBCHHAs U HACJICCTBCHHAS.

Moy pukannonHas U3MEHUYUBOCTb. Ponib cpenbl B pOpMUPOBAHUU MOAM (DUKAITMOHHOU
n3MmeHunBoctu. Hopma peaknuum npusHaka. BapuanuoHHbl psa v BapualnuoHHas kpuas (B.
Noranucen). CBoiicTBa MOAM (PUKALMOHHON N3MEHYMBOCTH.

I'enotunuueckas u3MeHYHMBOCTb. CBOMCTBa TE€HOTHUIUYECKOM HM3MEHUMBOCTU. Bubl
TeHOTHUITMYECKON U3MEHUNBOCTH: KOMOWHATHBHAS, MYTallHOHHAS.

KomOuHaTtuBHas u3MeHYMBOCTh. Mel03 M MOJOBOM Mmpoliecc — OCHOBA KOMOMHATHBHOMN
U3MEHYHMBOCTH. PONlb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHHH T€HETHUYECKOTr0 Pa3Ho00pasus
B IIpe/iesiax OJJHOI0 BU/JA.

MyTauroHHass W3MEHUMBOCTb. BuUJbl MyTaluili: Te€HHbIE, XPOMOCOMHBIE€, TI'€HOMHBIE.
CrnoHTaHHBIE M WHAYLHMPOBAaHHBIE MyTaluu. SlIepHble M IUTOILUIA3MAaTUYECKUE MYyTalUU.
ComaTtnueckue M 1monoBble MyTanuu. lIpudnHBI BO3HUKHOBEHMS MyTanui. MyrtareHsl U ux
BJIMSIHAE HAa OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOI'O IpoIecca. 3aKOH TOMOJIOTMYECKUX
psnoB B HacnenacTtBeHHOW wusMmeHunBoctu (H.M. BaBumoB). BHesaepHas HW3MEHYHMBOCTH H
HAaCJEICTBEHHOCTD.

Onucenemuka u 3NULEHOMUKA, POb INULEHEMUYECKUX ¢Hakmopoe 6 Hacie0o8aHuu u
USMEHYUBOCTNU (PEHOMUNUYECKUX NPUSHAKOG ) OP2AHUSMOB.

JdemoHcTpanuun

[TopTpetst: I'. ne ®pu3s, B. Moranncen, H. 1. BaBuios.

Tabmuubsl U cxembl: «Buasl u3MeHUHUBOCTHY», «MoaupukanmoHHass HW3MEHUYUBOCTDHY,
«KoMOuHaTHBHAS  HM3MEHYHUBOCTHY, «Meito3, «Onnog0TBOPEHHE, «I'eneTnueckue
3a0oseBaHus YeIoBeKay, «Buabl MyTanuii.

ObopynoBaHue: >KUBbIE U TepOapHbIE AK3EMIUISIPbl KOMHATHBIX pPACTEHUH, PHCYHKU
(pororpadun) >KMBOTHBIX C Pa3IMYHBIMU BUAAMH U3MEHYHUBOCTH.

JlabopaTtopnass pa6ora «lccienmoBaHue 3aKOHOMEPHOCTEH  MOJIU(PHKAITMOHHON
n3MeHYuBOCTH. [TocTpoeHne BapualimOHHOrO Psijila U BApUAIMOHHOW KPUBOM».

IpakTnyeckas padora «MyTtanuu y Apo30(duiibl (Ha TOTOBBIX MHUKPOIIpEIiapaTax)y.

Tema 14. I'eneTnka yesi0BeKka

Kapunotun uwenoBeka. MexayHaponHas IporpaMMa HCCIIEOBaHUS T€HOMAa YEIOBEKA.
MeTonpl U3ydeHHS] TEHETUKH YEeIOBEKa: TeHEaJOTMUECKHUM, OJM3HEIOBBIN, IUTOT€HETHUECKHH,
MOMYJIIUOHHO-CTATUCTUYECKUH, MOJEKYJsIpHO-TeHeTndecknii. COBPEMEHHOE OmpeaeIeHue
TE€HOTHUIIA: TIOJJHON€HOMHOE CEKBEHHPOBAHUE, TCHOTUIIMPOBAHUE, B TOM yncie ¢ nomouisro [TI[P -
aHanuza. HacnencrBeHnHsle 3a0oeBanus yenoBeka. | eHHbIe 1 XpOMOCOMHBIE OOJIE3HU YeTIOBeKa.
bone3nn ¢ HaciencTBEHHON MNPENpaclooKEHHOCThIO. 3HAYEHUE MEIUIIMHCKOW TE€HETUKU B
MPEJOTBPALLICHUH M JIEYEHUM T€HETHYECKUX 3a0oieBaHMM 4denoBeka. Menuko-reHeTuueckoe
KOHCYJIbTUpOBaHue. CTBOJIOBBIE KJIETKU. [IOHATHE «I€HEeTUUECKOro Ipy3a». ITHUECKUE aCIIEKThI
WCCJIEIOBaHUM B 001aCTH pPEeJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.



I'enernueckre (akTOPbI MOBBIMICHHOW YYyBCTBUTEIBHOCTH 4YeNOBeKa K (DU3HMUECKOMY H
XUMHUYECKOMY 3arpsi3HEHHMIO OKpyXkaroued cpeapl. ['eHeTnueckas MNpenpacnoioKeHHOCTh
YeJioBeKa K MaTOJIOTUSIM.

JleMoHCTpanuu

Tabmuuel u cxemsl: «Kapuotun uenoBeka», «MeTolbl W3y4EHHsS] TEHETHUKU UEIOBEKay,
«["eneTnyeckue 3a001€BaHMs YETOBEKAY.

IIpakTnuyeckas padora «CocraBieHue U aHAJINA3 POAOCIOBHOIN.

Tema 15. Cenexuusi Opranu3mMoB

JomecTukanus M celeKius. 3apoKJIEHHE CeJNEeKIMM U aoMecThkanuu. Yuenne H. U.
BasuiioBa o LleHTpax mpoucXoxAeHHs] 1 MHOr000pa3usl KyJIbTypHBIX pacTeHHi. Ponb cenexkunu
B CO3JaHMM COPTOB pacTeHud U 1nopoJ kUBOTHBIX. Copr, noponaa, mTamMM. 3aKOH
TOMOJIOTUYECKUX PSJIOB B HaclieAcTBeHHOM n3MmeHuuBoctu H. M. BaBuioBa, ero sHauenue mis
CEIeKIIMOHHON PabOTHI.

Mertonbl ceneKImoHHON padoThl. MICKycCTBEHHBINH 0TOOpP: MacCOBBIN U WHAMBHUIYaJIbHBIN.
Dtarnbl KOMOMHAMOHHOW cenekiuu. VcnblTanue npou3BoauTeneil mo motoMctBy. OT6op mo
TEHOTHILY C TOMOIIBIO OLIEHKH (peHOTUIIA TOTOMCTBA U OTOOP IO FEHOTHUITY C MIOMOILBIO aHAIN3a
JIHK.

HcKkycCTBeHHBIM MyTareHe3 Kak METOJA CeJeKIMOHHOH paboTel. PanuanuoHHBId U
XMMHUYECKUH MyTareHe3 KakK MCTOYHUK MYTaluid y KyJIbTYPHBIX (OpM OpraHu3MoB.
Hcnons3oBaHne TEHOMHOIO pEAAKTUPOBAaHUA W MeTonoB pekomOuHantHbix JHK mns
HOJIYYE€HHUSI HICXOAHOr0 MaTepuaa JJis CeJIEKINH.

[Tonyuenune monuiuion0B. BHyTpuBuaoBas rTuOpuau3anus. bBIM3KOPOICTBEHHOE
CKpelIuBaHue, uin HHOpuAUHT. HeponcTBeHHOE cKkpeluBaHue, uin ayropunuur. ['ereposuc u
ero npuuuHbl. Vcnonmb3oBaHue rerepo3uca B cenekuud. OrnanéHHas TUOpUIU3ALIUAL.
[Ipeononenne Oecrionus MEXBUIOBBIX THOPUIOB. JIOCTH)KEHHMS CeJEeKIMM pacTeHU Hu
KUBOTHBIX. « 3€1€HAs PesoIoYUs ).

CoxpaHeHHE M H3y4YEHUE T€HETUYECKHX PECYpPCOB KYJIbTYPHBIX PACTEHMH M UX IUKHUX
poauuei sl cO3AaHMsI HOBBIX COPTOB U THOPUIOB CEIbCKOXO03HCTBEHHBIX KYIbTYp. M3yueHue,
coxXpaueHue u YnpaeieHue 2eHemuyecKuMu pecypcamu ceibCKOX03AUCMBEHHbIX U NPOMBICI08bIX
HCUBOMHBIX 8 YENAX VAYUULEHUS CYUWeCMBYIOWUX U CO30AHUsL HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM qucie ¢ npuMeHeHuem cO8PEeMEHHbIX MeMOo008 HAYYHLIX UCCIe008aAHUL, NepPedosblx uoell u
nepcnekmueHblX MexHoJI02Ul.

JdeMoHcTpanuu

IToprpersr: H. W. BaBunos, 1. B. Muuypun, I'. 1. Kapneuenko, II. II. JIykssanenxko, b. JI.
Acraypos, H. bopnoyr, JI. K. benses.

Tabmuuet u cxeMbl: «LIeHTPbI TPOUCXOXKACHUS M MHOTOO0Pa3Hsl KyJIbTYPHBIX PAaCTEHHU»,
«3aKOH T'OMOJIOTMYECKUX pSAJOB B HACJIEACTBEHHOM H3MEHUMBOCTU», «METOAbl CEeNeKIUun»,
«Otnanénnas rubpunuzanus», « MyTarenes».

JlabopaTopnasi pab6ora «/3ydeHue cOpTOoB KyJbTYPHBIX PACTCHHH WU MOPOJ JOMAIIHUX
YKUBOTHBIX».

JlaGopaTopHasi pa6ora «/3ydeHue METo/10B CEJICKIIMU PACTEHUI.

IIpakTnuyeckas padora «lIpuBrBKa pacTeHui».

Ikckypeuss «OCHOBHBIE METOJBI M JIOCTHXKEHHS CEJIEKLIMHM PACTEHUH W KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTaHIMIO, MJIEMEHHYI0 (epMy, COPTOMCHBITATENbHbBIM y4acTOK, B TEIUIMYHOE
X03SICTBO, B JIAOOPATOPHIO arpOYHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHoorust U CHHTeTHYeCKasA O0MOJIOT U

OOBbeKThl, HCHOJb3yeMble B OHWOTEXHOJOTHMH, — KJIETOYHbIE M TKaHEBbIE KYIbTYpHI,
MUKpPOOPTraHU3MbI, MX XapaKTepucTHKa. TpaguiuoHHas OWOTEXHOJOrus: XJeOOoIeueHue,
MOJTy4YEeHUE KHUCIOMOJIOUHBIX MPOJAYKTOB, BUHOAEMME. MuKpoonosorndeckuii cuaTe3. OOBEKTHI
MUKpPOOH0JIOTHYECKUX TeXHONorui. [Ipon3BoacTBo 6enka, aMUHOKUCIOT U BUTAMUHOB.



Co3naHue  TEXHOJNOTMH M MHCTPYMEHTOB  LIEJICHANIPABJIEHHOTO  WU3MEHEHUs U
KOHCTPYMPOBAHUS T€HOMOB C LIE€JIBIO TTOJIY4€HUSI OPraHU3MOB U UX KOMIIOHEHTOB, COJEpKaIH X
HE BCTpPEYAIOIIMecs B IpUpoe OMOCHHTETUYECKUE Ty TH.

Knerounast unxenepusi. MeToJibl KyJbTYyphl KIETOK W TKAHEH PACTEHUNW U KHUBOTHBIX.
Kpunobanku. Comatuueckass rubpuausanus U comMaTHueckuil smOpuoreHe3. lcronb3oBaHue
ramjiouJioOB B CENIEKUMM pacTeHui. [lomyuenue MoHoKIOHANbHLIX anmumen. Hcnonvzoeanue
MOHOKNIOHANLHBIX U NOJUKTOHANLHBIX aHmumen 6 mMeouyuHe. VICKyCCTBEHHOE OIIO0TBOPEHUE.
PekoHCTpyKIMs SIMIIEKJIETOK M KJIOHHPOBAaHUE JKUBOTHBIX. MeETOJ TpaHCIUIAHTALMM SAEp
KIETOK. TexHonozcuu 0300po6neHus, KyJIbMuUusUpo8aHusi U MUKPOKIOHAILHO20 DA3SMHONCEHUs
CenbCKOXO3AUCMBEHHBIX KYAbMYp.

XpOMOCOMHas1 U IeHHas MHXKEHEPHs. MICKyCCTBEHHBI CHHTE3 I'€éHa U KOHCTPYMPOBAHHE
pexomounanTtHbIX JIHK. Cozdanue mpamnceenmnvix opeanuzmog. JIoCTHXKEHHS W TIEPCIHEKTHUBBI
XpOMOCOMHOW W TEHHOW HWHXXEHEPUHU. OKOJOTUYECKHE U ITHUYECKHE MpoOJeMbl TeHHOU
MH)KEHEPHH.

Menunuackue ouorexnosoruu. [loctrenomuas nudposas meauuuna. [11{P-quarnocruka.
MeTa00s10MHBIN aHaAJIN3, TEHOLEHTPUYECKUI aHAJIN3 IPOTEOMa YEJIOBEKA ISl OLLEHKH COCTOSIHUS
ero 370poBbs. lMcmosnb30BaHME CTBOJIOBBIX KJeTOK. TaprerHas tepanust paka. 3D-
OvouH)XeHepust Ans  pa3paboTku  (yHIaMEHTANbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTUH,
CO3/1aHUsl KOMILUIEKCHBIX TKaHEl coueTaHWeM TEXHOJOTui TpEXMEepHOro OMOMPUHTHUHTA H
ckad donauHra Uit perieHus 3aa4 NepcoHaTU3UPOBAHHON MEAUIIHHBI.

Co3manue BEKTOPHBIX BaKIMH C IENbl0 o0ecrneueHrus] KOMOMHHUPOBAHHOW 3aIIUTBl OT
Bo3Oyautenei OPBU, ycraHOBJICHHE MOJEKYJISPHBIX MeXaHW3MOB (yHKIHoHupoBanus PHK -
COZIEpKaIIMX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMAaCHbIE 3a00IeBaHMs YEIOBEKA U )KHUBOTHBIX.

JdeMoHCcTpanuu

Tabmuer u  cxembl: «Mcronb3oBaHMEe MHUKPOOPraHM3MOB B MPOMBIILIEHH OM
MIPOU3BOACTBEY, «KileTouHast HH)KEeHepus», «I eHHas HHKEHEPUs».

JlaboparopHas padora «/3yuenne 00beKTOB OMOTEXHOIOTUNY.

IIpakTnuyeckas padora «llomyueHrne MOJOYHOKHUCIIBIX TPOTYKTOB.

IKcKypeusi «bruoTexHomorus — BayKHeas mporu3BoJUTENbHAs CUJla COBPEMEHHOCTH (Ha
OMOTEXHOJIOTNYECKOE TPOU3BOICTBO)Y.

11 KJIACC

Tema 1. 3apo:kneHue u pa3BUTHe BOJTIOIHOHHBIX NPeACTABICHMIT B 0M0JIOTHHI

OpomonuonHas teopus Y. Jlapsuna. [Ipennocsiiku BO3HUKHOBEHU JapBUHU3MA. JKU3HB
U Hay4Has JearenpbHocTh Y. /lapBuHa.

JBrxymme cunsl 3Bomonuu  BuaoB 1o Y. JlapBuHy (BbICOKas HHTEHCHUBHOCTh
pPa3MHOXKEHUSI OPraHU3MOB, HACJEACTBEHHAsT M3MEHYMBOCTb, OOpb0Oa 3a CyIIECTBOBAHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunteTnueckoi Teopun 3Booruu (CTD). HeliTpanbHast Teopust SBOIOLNH.
CoBpeMeHHasi 3BOJIIOIMOHHAS OMOJOTUsS. 3HAYCHHE SBOJIIONMOHHONW TEOpUU B (POPMUPOBAHHH
€CTECTBEHHO-HAyYHOM KapTUHBI MUpa.

JleMoOHCTpanuu

[TopTpetsi: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Kiosne, U.
HapsuH, C. C. Yerepukos, U. . lImansraysen, . Xonneiin, J. K. benses.

Tabmuuel u cxemsl: «Cucrema xuod npupoasl (nmo K. Jlunuero)», «JlecTHUIA XKUBBIX
cymectB (mo Jlamapky)», «MexanusM (HOPMUPOBAHUS TIPUCIIOCOOJICHHH Yy pACTCHHA W
KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapumpyta nyremectsus Y. lapsuna», «Haxonku Y.
Hapsuna», «®Popmbel OopbOBl 3a cymiectBoBaHue», «llopoabl romy6eit», «MuorooOpasue
KyJIbTYpHBIX (hopM KamycTbl», «Iloponbl ToMamHuX KUBOTHBIX», «CxeMa o0pa3zoBaHUsI HOBBIX



BuaoB (mo Y. JlapBuHy)», «Cxema COOTHOILIEHMS IBHXKYIIMX CHUJI 3BOJOLUNY, «OCHOBHBIE
IIOJI0’KEHUSI CHHTETHYECKON TEOPHH 3BOJIFOLIUN.

Tema 2. Mukpo3BoJIonHs U €€ pe3yabTaThl

[Tonynauusa kak 3neMeHTapHas equHuua 3BoJtoLuu. COBPEMEHHBIE METONBl OLIEHKU
TeHETUYECKOr0 pa3Ho00pas3us U CTPYKTYphI nomysauuil. I3mMeHnenune renodonaa nonyasnuu Kak
JJIEMEHTAPHOE HBOJIOLMOHHOE SBJIEHHWE. 3aKOH I'eHeTHdeckoro paBHoBecus k. Xapau, B.

Baitn6epra.
OnemeHTapHble (QaKTOPhl (IBMXKYIIUE CHIIBI) O3BOJIONUU. MyTalMOHHBINA IpoIecc.
KombOunatuBHas wu3mMeHuuBOCTh. [lpelid reHoB — ciydaiiHble HEHANpaBlICHHbIE H3MEHEHHS

4acToT ajuiened B momymsimusx. Oddext ocHoBarens. Ipgexm OymviiouH020 20pabIUKA.
CHudicenue ecenemuyeckoeo pazHoobpaszusa: npudunsl u cieocmeus. Ilpossnenue s¢pgexma
opeliha cenog 6 OonbwUX U Manvlx nonyaayuax. Murpamun. V3omsnus  momyssnuit:
reorpaduyeckas (IpOCTPaHCTBEHHAA), OMOJIOrHUecKast (perpOAyKTUBHAS).

EctectBeHHBIII 0TOOp — HampaBisomui (axkrop 3Bomonuu. POpMbl €CTECTBEHHOIO
orOopa: ABMXKYLIMH, CTaOMIM3UPYIOIIMH, paspblBaroluil (au3pynTuBHbIi). IlomoBoit oTOoD.
Bo3HUKHOBEHNE U 3BOMIOIMS COLUAIBHOIO TOBEEHUS )KUBOTHBIX.

[Tprcnoco6eHHOCTh OpPraHU3MOB Kak pe3yJbTaT MHKPOIBOMIOLMH. Bo3HHMKHOBEHHE
npucnocobyieHuil y opranu3smMoB. Apomopdossl u uanoagantanuu. [Ipumepsl npucnocoOaeHui
y opraHu3MoB: Mopdoioruueckue, (u3noIoruueckue, OHOXUMHUYECKHE, I1OBEJECHUYECKHE.
OTHOCUTENBHOCTH MPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xpurepun u CTpykTypa. BumooOpasoBaHue Kak pe3ysbTaT MHUKPOIBOIIOIHH.
M3omsmus — kimrodeBoi ¢aktop BuIooOpa3oBaHus. [lyth W cmocoObl BUIA000pa3OBaHMS:
ajuronaTpuueckoe (reorpauyeckoe), CHMIIATPHYECKOE (DKOJIOTHUYECKOE), «MIHOBEHHOEC)
(monmumnnonu3anus, ruopuan3anus). JmmTe1bHOCTb SBOTIOIUOHHBIX TTPOIIECCOB.

MexaHu3Mbl GOpMUPOBAHUS OHOJIOTMYECKOT0 pa3HO00pa3usl.

Ponp »BomounMOHHONW OHOJOTMM B pa3padOTKe HAay4YHBIX METOIOB COXpPaHEHMS
6unopa3HooOpa3us. MHKPOIBOMIONNS U KOIBOMIOIMS IMapa3UTOB U HUX X03sieB. MexaHHU3MbI
(hopMHUPOBaHUS YCTOMYMBOCTH K aHTHOMOTUKAM U CIIOCOOBI OOPHOBI ¢ HEH.

JleMoHCTpanuu

IToptpetsr: C. C. YUetBepukos, 3. Maiip.

Tabmuuel 1 cxembl: «MyTallMOHHAsI U3MEHUYUBOCTBY, «IlomynsaiuonHas cTpykTypa BUaa»,
«Cxema mposiBiaeHMss 3akoHa Xapau—BaiinOepra», «/IBWKyIime CHJIBI  3BOJIIOLIUNY,
«OKonornyeckass M30JSALUS TONMYJsALuN ceBaHCKOW (openuy, «['eorpaduueckas H30ISLUS
JIMCTBEHHHULIbI CHOMPCKON U JMCTBEHHUIIBI Jaypckoi», «[lomysiiroHHbIe BOJIHBI YUCIEHHOCTH
XUIIHUKOB W KepTB», «Cxema MAeHCTBUSA ecTecTBEHHOro otoopay», «Dopmbl OOpbOBI 32
CYLIECTBOBAHUE, «MHayCcTpUaNbHbIHA MeEJTaHU3M», «OKuBbie HCKOIIaeMBbIEY,
«[ToxpoBHUTENBCTBEHHAS OKpacka >XUBOTHBIX», «lIpemympexnaromas oKpacka >XUBOTHBIXY,
«Duznonorunueckue amantanum», «[Ipucrmnoco0IeHHOCTh OPraHU3MOB U €€ OTHOCHUTEIBbHOCTHY,
«Kpurepun Buna», «Bunsl-gBoitHukun», «CTpykTypa BHIa B mpuponue», «CrocoOsl
BH0OOpa3oBaHus», «l'eorpaduyeckoe  BuUI0OOpa3oBaHME TPEX  BHJIOB  JIAHJBIIICHY,
«OKonmoruyeckoe BUA000pa3oBaHUE BUIOB CUHUIY, «llomumiouasl pactenwmii», «KamyctHo-
peneyuHbIil THOPHIY.

O6opynoBanue: repdbapun pacTeHUM, KOJUIEKIIMM HACEKOMBIX, yydyesia MTHUIl U 3Bepei ¢
IpUMepaMH pa3INyHBIX MPUCIOCOOJIEHUH, yydena MTULl U 3Bepeil pa3HbIX BHUAOB, repOapuu
pacTeHui OJIM3KUX BUIOB, 00Pa30BABIINXCS PA3IUIHBIMH CIIOCOOAMH.

JlaGopaTopHasi padoTa «BplsiBIeHNEe H3BMEHYMBOCTH y 0CO0€H OHOTO BUIAY.

Jlaboparopnass padora «lIpucnocoOiieHuss OpPraHU3MOB W HUX OTHOCHTEIIbHAS
LIE7E€CO00PAZHOCTHY.

JlaGoparopHasi pabota «CpaBHEHHE BUJIOB 110 MOP(HOIOTHUECKOMY KPUTEPUION.

Tema 3. Makpo3BoJIIOUs U €€ pe3yJbTaThl



MeTtozas! nu3ydeHns Makpo3Boronuu. [laneoHTonornueckue MeToabl U3y4eHuUs IBOJIOLUH.
ITepexonnbie Gopmbl U GuIOreHeTHUECKUE PsAAbl OPraHU3MOB.

buoreorpapuueckue metonsl usydeHus osBomonuu. CpaBHeHue Guopsl U dayHbl
MaTEepHKOB U OCTPOBOB. bruoreorpapuueckue odbnactu 3emMiiu. BUuapl->HIEMUKH U PETUKTHI.

OMOpPHUOIOrHYecKUe U CPaBHUTEIbHO-MOP(OIOTHYECKUE METOJbl M3YUYEHHs SBOJIIOLIUU.
I'enernueckre MeXaHU3MBbl 3BOJIOLUMU OHTOI'€HE3a U IOSBJICHHS 3BOJIOLIMOHHBIX HOBIIECTB.
['omonornyHble U aHAJIOTUYHBIE OpraHbl. Py1uMeHTapHble opranbl U aTaBU3Mbl. MOJIeKyJIIpHO-
reHeTH4Yeckrue, OHMOXMMHUYECKHE U MaTeMaTHYeCKhe METOJIbl H3Y4YEHHs  OBOJIOIMH.
I'omonoruunsie rensl. COBpeMEHHbIE METOABI IOCTPOEHUS (PUIOTEeHETUYECKUX J1EPEBHEB.

XpPOMOCOMHBIE MYTAIIMH U 3BOJIIOLIHS T€HOMOB.

OOume 3akOHOMEpPHOCTH (IpaBWiIa) ABOMIOUUH. [lpumyun  cmeHvl  QYHKYU.
HeoOpatumocTts 3Bomonuy. AgantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB BOJIIOLIUH.

JdemoHcTpanuun

IToptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromnep, O. I'ekkens.

Tabmuupl U cxembl: «DUIOreHETUYECKUI PSIIT JIOMIATN», « APXEOIITEPUKCY», «3BEepo3yObie
smepb», «Creronedans», «PuHnodute», «CeMeHHble NManopoTHUKNY», «buoreorpapuueckue
30HBI 3emun», «Jlpeii¢ koHTHHEHTOB», «PemukThl», «HauanbHble cTaguu SMOPHOHAIBHOIO
pa3sBUTUS  IIO3BOHOYHBIX JKUBOTHBIX», «l'OMoNOrMyHble M  aHAJIOTMYHBIE  OPraHbDY,
«Pynumentsl», «ATaBHU3MBI», «XpOMOCOMHBIE HAaOOpBI YelOBEKa M MIMMIaH3e», «[ IaBHBbIE
HarnpaBJIeHUs! 3BOJIIOLUNY, «OO01I1e 3aKOHOMEPHOCTH HBOJFOLIUUY.

OOopynoBaHue: KOJUIEKLUH, repOapuu, MYJSDKH HCKONAeMbIX OCTATKOB OPraHU3MOB,
MYJISKM TOMOJIOTMYHBIX, AHAJIOTMYHBIX, PYJUMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIMH
HACEKOMBIX.

Tema 4. IlponcxoxaeHue U pa3BUTHe KU3HHU HA 3eMmiie

Hayunble rumote3sl NPOUCXOXKACHHS >KM3HHM Ha 3emiie. AOHOreHe3 M MaHCIEepMUsl.
JloHayuyHble TPEACTABICHUS O 3apOXKACHUM KM3HU (KpeanroHU3M). ['mmoresa MOCTOSHHOTO
caMO3apOoXKICHUS KU3HU U e€ onposepkeHue onbitamu @. Penn, JI. Cnannannany, JI. Iactepa.
[IponcxoxeHue >KM3HU U aCTPOOUOJIOTHUSI.

OcHOBHBIE 3Tanbl HeOpranudeckon 3Boouy. [InanerapHas (reosoruueckasi) IBOIOLHMS.
Xumuueckasi 3BOMOLUSA. AOMOreHHBI CHHTE3 OPraHMYECKUX BELIECTB M3 HEOPraHUUYECKHUX.
Ompir C. Mmmiepa u I'. HOpu. OOpa3zoBanue mnoinmMmepoB u3 MoHomepoB. KoamepBaTHas
runore3a A. WM. Omnapuna, runore3a nepBuuyHoro OyiboHa J[xk. XongeiliHa, reHeTHuyeckas
runore3a [. Meémnepa. Pubosumer (T. Yex) m runoreza «vupa PHK» V. T'mnGepra.
dopmupoBaHHE MEMOPAH U BOZHUKHOBEHHE MIPOTOKJIETKH.

Uctopuss 3emmm u wmeronbl €€ wusydeHus. lVckomaemble OpraHMYECKHE OCTATKH.
I'eoxpononoruss u e€ Meronsl. OTHOCUTENbHAas W aOCOMIOTHAasE  I'€OXPOHOJIOTHS.
I'eoxpoHonOrnueckas 1Kana: 30Hbl, 3pbl, IEPUOBI, IOXH.

HavanpHple 3Tansl opraHudeckoi 3BoJronuu. [losBieHre U 3BOMIOLUSA MEPBBIX KIIETOK.
OBomonust Metaboiu3Ma. Bo3HUKHOBeHHE mepBBIX 3KocucTeM. COBpEeMEHHbIE MUKPOOHbBIE
OMOMIEHKM Kak aHajor mnepBbix Ha 3emiie coobmectB. CtpomaTtoiuthl. IIpokapuorsl u
9YKapUOTHI.

[TpoucxoxxaeHue 3ykapuoT (CUMOMOreHe3). DBOJIOLMOHHOE MPOHCXOKIEHUE BUPYCOB.
[IponcxoxeHne MHOTOKJIETOYHBIX  OpPraHu3MOB. BO3HHMKHOBEHHE  OCHOBHBIX  T'pYIII
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcHOBHbIE 3Tambl ABOJIOLUMU BBICHIMX pacTeHuil. OCHOBHBIE apoMOpQoO3bl PaCTEHUI.
Boixon pacrenuit Ha cymry. IlosBieHue CHOpOBBIX pacTeHH M 3aBOEBAHUE HMHU CYUIH.
Cemennsle pactenus. [IponcxoxieHne IBeTKOBBIX paCTEHHI.

OcHOBHbIE 3Tanbl 3BOJIIOLMM KUBOTHOTO MHUpa. OCHOBHbIE apoMOp(O3bl KMUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3ppIB — MOSIBJICHNE COBPEMEHHBIX THUMOB. IlepBbie XOpaoBbIE
*KUBOTHBIE. JKU3HB B Bojie. DBomoLUs MO3BOHOYHBIX. [Iponcxoxaenne ampuOuil U penTHIMiA.



[Ipoucxoxaenue miekonurtarommx U ntul. [IpuHnun kmodeBoro apomopdosa. OcBoeHue
0€CI03BOHOYHBIMU M TIO3BOHOYHBIMH KUBOTHBIMH CYIIIH.

PazBuTHe xM3HM HA 3eMJie O 3paM U MepUoJaM: apXeu, MpoTepo30i, Majaeo30i, Me3030i,
KaifHo30M. OOIuas xapakTepuCTHKa KiIMMaTa W TeOoJOorudyeckux mnporeccoB. llosBienue u
pacuBeT XapaKTEpHbIX OPraHuW3MOB. YTJIe0Opa3OBaHME: €r0 YCJIOBHUS M BIMSHHE Ha Ta30BbII
coctaB aTMOC(hEephl.

MaccoBble BBIMHpPaHUSI — SKOJOTMYECKHE KPHU3UCHI Mpomuioro. IIpuyuHbBl U CIENCTBUS
MaccoBbIX BbIMUpaHHil. COBpEMEHHBIN IKOJIOTHYECKUIl KpHU3uc, ero ocodennoctu. [IpobGiema
coxpaHeHHs: buopa3HooOpa3us Ha 3emIe.

CoBpeMeHHasi cUCTeMa OpraHuueckoro mupa. [IpuHIuNel Kiaccu(uKaluy OpraHu3MOB.
OCHOBHBIE CHCTEMAaTHYECKHUE IPYNIIbl OPIraHU3MOB.

JdemoHcTpanuun

[Toptpetsi: @. Penu, JI. Cnannannanu, JI. [lacrep, U. U. Meunukos, A. U. Onapun, Jx.
Xonpneitn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuusl u cxemsl: «Cxema onbita @. Penn», «Cxema ombita JI. TlacTepa mo uzyueHuto
camo3apokaeHust ku3Hu», «Cxema ombita C. Mumepa, I'. FOpu», «Otansl HeopraHudeckou
sBomonuny, «I'eoxpoHonoruueckas mkanay, «HauanpHble 3Tambl OpraHMYECKOH 3BOJIIOLUNY,
«Cxema o0pa3oBaHUsl DJyKapuoT NyTéM cumOuorenesa», «Cucrema >KUBOH MPUPOIBIY,
«Ctpoenne Bupyca», «Apomopdo3sl pacreHuity, «Punnoduts», «OIHOKIETOUHBIC
Bojiopociin», «MHOrokierounsle Bopopocian», «Mxu», «IlanopotHuku», «l'oocemeHHbIE
pacteHus», «Opranbl LBETKOBBIX pacTeHUiD», «CxemMa pa3BUTHUS JKUBOTHOTO MHUpay,
«Apomopdo3sl KHBOTHBIX», «IIpocteiimme», «KummeunomosnoctHeiey, «Ilmockue uepBu»,
«YIeHHUCTOHOTHEY, «PBIOBDY, «3eMHOBOJHBICY, «IIpecmbIikaromuecs», «IITune,
«Munekonuraomue», «Pa3sBuTHe KU3HM B apxeiickoil ape», «PaszButHe Ku3HH B
MpOTEPO30MCKON 3pe», «Pa3BuTHE XKU3HM B TNAJCO30MCKON 3pe», «Pa3zBuThe Ku3HU B
ME€3030MCKOM 3pe», «Pa3BuThe JKHM3HM B KaWHO30HCKOW »3pe», «CoBpeMeHHas cHucrema
OpPraHUYECKOr0 MUPA».

OOopynoBanue: repbapuy pacTEeHHH pPA3IMYHBIX OTACJIOB, KOJUICKIIMH HAaCEKOMBIX,
BIIQ)KHBIE MpernapaThl >KUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUICKIIMM HIJIOKOKUX, CKEIEeThI
MIO3BOHOYHBIX JKMBOTHBIX, 4Uyueja MNTULl U 3BEped, KOJJIEKIUU OKAMEHENIOCTEN, IOJE3HbIX
HCKOIAEMBbIX, MYJISKH OPraHUYECKUX OCTaTKOB OPraHU3MOB.

Bupryanbnas Jadoparopnasi padora «MonenupoBanue omnbiToB Muinepa—tOpu no
N3Y4EHUIO0 aOMOr€eHHOI'0 CUHTE3a OpPraHMUECKUX COESAMHEHUHN B IEPBUYHOM aTMOchepe».

Jlabopatopnas paGora «/3yueHue u omnMcaHUE MCKONMAEMBIX OCTAaTKOB JAPEBHUX
OpraHu3MOB).

IIpakTnueckasn padora «l3ydeHrne OCOOCHHOCTEH CTPOCHHMS PACTCHUM pa3HBIX
OTJEJIOBY.

IIpakTuueckas padora «3yuenue ocoOeHHOCTEN CTPOEHUS TTO3BOHOYHBIX KHUBOTHBIXY.

Tema S. IIpouncxoxaeHue 4eJ0BeKa — AHTPOINOIeHe3

Paznienbl 1 3a1aun aHTPONOJIOruK. METOIbI AHTPOIOJIOTUH.

CraHOBJIEHME TPEACTaBICHUN O IPOUCXOXKJIEHUM YeJIOBEKa. PenuruozHbie BO33pEHUS.
CoBpeMeHHbIE HAyYHBIE TEOPHH.

CxoncTBO 4eloBeKa C  JKUBOTHBIMH. (CHCTEMaTH4ECKOE TOJIOKEHHE  YeJOBEKa.
CBuuerenbcTBa CXOJCTBA 4YEJIOBEKAa C JKUBOTHBIMHU: CPaBHUTEIBHO-MOP(OJIOrHYECKHE,
AMOpUOIOTHYECKre, (PU3NO0IOr0-OMOXUMUYECKHe, ToBeneHueckrue. OTIu4us YenoBeKa OT
KHUBOTHBIX. [IpsAMOXOXKIeHHe U KOMIUIEKC CBSI3aHHBIX C HUM MpHU3HAKOB. Pa3zBuThe roj0OBHOTO
MO3ra ¥ BTOPOM CUTHAJIbHON CUCTEMBI.

HBwxkymme  cunbl  ((hakTOphl)  aHTpoONoOreHesa:  OHMOJIOTHYECKHE,  COLMAJbHBIC.
CoorHomleHne OMOJIOrMYECKUX U COLMATIbHBIX (PAKTOPOB B AHTPOIIOT€HE3E.



OcCHOBHBIE CTaIUU aHTPONOreHe3a. Pannue yenoBekooOpa3Hbie 00e3bsSHBI (IPOKOH CYJIbI)
U PaHHHE TMOHTU]IBI — OOIIKME MPEAKU YEIOBEKOOOpa3HbIX 00€3bsH U JII0JIei. ABCTPAIONUTEKH —
JBYHOrME mnpenku aojed. YenoBek yMenblil, mepBble U3TOTOBIEHUS OpyIuid Tpyna. YenoBek
NPAMOXOASIIMI M MEePBBIH BhIXOA Jitojed 3a mpeaenbl Adpuku. YemoBek reiaenbOeprckuii —
OOIIHiIT TPEIOK HEAHIEPTAIbCKOT0 YEJIOBEKa U YEeJIOBEKa pa3yMHOr0. YelloBeK HeaH1epTalbCKUn
KaK BHJl JIFOAECH XOJOAHOrO Kiaumarta. UYelnoBeK pa3yMHBIH COBPEMEHHOI'O THIIA, JEHUCOBCKHU
4eJI0BEeK, OCBOEHHE KOHTUHEHTOB 3a npenenamu Adpuku. [laneoreneruka u najaeor eHOMHKa.

OBOMIONMS COBPEMEHHOT0 4enoBeka. EcTecTBeHHbIM 0TOOp B MOMYJSAIUAX 4YelOBeKa.
MyTanuoHHbI npouecc U noauMmopousM. IlonynsunoHHble BOJIHBL, Apei] reHoB, MUTpanus u
«3(dexT ocHOBaTENA» B MOMYJISAIUSAX COBPEMEHHOT0 YEJIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. bonpmme pacel: eBporeoujHas (eBpaszuiickas),
aBCTpaJIo-HerpouaHas (PKBaTOpUaIbHasl), MOHTOJOMIHAS (a3uaTcKo-aMepuKaHcKas). Bpems u
IIyTW paccelieHus 4eloBeka 1o IulaHere. EnmHcTBO 4enmoBeueckux pac. Hayunad
HECOCTOSITENBHOCTh  pacu3Ma. IIpucrnocoOneHHOCTh 4enoBeka K  pasHbIM  YCIOBHSIM
OKpy’Karolel cpenbl. BiusHue reorpadguueckoil cpensl U Jpelida reHoB Ha MOp(OJIOTHI0 U
(bU3MOJIOTHIO YEIOBEKA.

MexIucCuuIUIMHApHbIE METOAbl B (u3HYecKOo (OMOJIOrMYecKOil) aHTPOMOJIOTHUH.
OBOJIOLMOHHAs ~ AHTPONOJIOTUS U MaJCOaHTPOIOJOTUs  YEJNOBEYECKUX  IMOMYJISILUI.
buoconmanbHple  ucciaenoBaHus — OpUpOAbl  4yenoBeka.  MccimegoBaHMe — KO3BOJIIOLUU
OHMOJIOrMYECKOro U COIIMAILHOTO B YEIOBEKE.

JleMoHCTpanuu

[Toptpetsi: Y. HapsuH, JI. JIuku, 4. . Porunckuii, M. M. I'epacumos.

Tabmumpl W cxembl: «MeToabl aHTPOIOJOTrUKW», «[ OJIOBHOH MO3r 4YeloBeKay,
«YenoBekoobpa3Hble 00e3bsiHb», «CKeleT 4eloBeKa U CKeJeT IIMMIIaH3e», «PyauMeHTsl u
aTaBU3MBbDY, «JIBHXKyIMEe CHJBI AaHTPONOrEHe3a», «IBOJIOLHMOHHOE JIPEBO 4YEJIOBEKay,
«ABcTpanonutek», «HenoBek ymensiiny, «YenoBek npaMoxoasmuiny, «J{eHUCOBCKUI YeTOBEK»
«Heannepransipl», «KpomanboHub», «lIpenku demoBeka», «OTambl 3BOMIOLMHM YEJIOBEKAY,
«Pacsl yenoBeka».

ObopynoBaHue: MYJISDKH OKaMEHEJIOCTel, MPEIMETOB MaTepuaIbHONW KYJIbTYphl MPEAKOB
4ejoBeKa, penpoAaykuuu (Qotorpadum) KapTHH ¢ MHQOIOTHYECKUMU U OuOieiickuMu
CIO’KETaMU IPOMCXOXKJIEHUS YeloBeKa, (poTorpaduu HaXOA0K MCKOMAEMBIX OCTAaTKOB YEJIOBEKa,
CKEJIET YeNlIOBEKa, MOJIENIb Yeperna 4YejoBeKa M yeperna IIMMIIaH3€, MOJEIb KUCTH 4ellOoBeKa U
KHMCTH IIMMIIAH3€, MOJEIN TOpca MIPEJKOB YEJIOBEKa.

Jlaboparopnas padora «U3yuenue o0coOEHHOCTEH CTpOEHHUs CKeJieTa YeJIOBEKa,
CBSI3aHHBIX C MIPAMOXOXKIEHUEM .

IIpakTnuyeckas padora «/3yyeHue 3K0JI0rM4ecKux alanTaliuii YenoBeKa.

Tema 6. Dxonorms — Hayka O B3aMMOOTHOUIEHHSIX OPraHU3MOB H
HAJ0PraHU3MEeHHBIX CHCTEM C OKpY:Kalouleil cpe1oi

3apokaeHue W pa3BuTue dKkojoruu B Tpynax A. I'ymGompara, K. @. Pympe, H. A.
CeBeprioBa, J. I'ekkens, A. Tenciou, B. H. CykauéBa. Pasznensr u 3amaum skosoruu. Csizb
9KOJIOTMH C IPYTUMH HayKaMH.

Metoast skosioruu. IloneBsie HaOMOEHUS. DKCIIEPUMEHTHl B SKOJIOIMH: MPUPOAHBIE U
nabopatopHble. MosenupoBaHrue B 3KOJOTMU. MOHUTOPUHT OKpY>KaloILe Cpeabl: JIOKaJbHbIH,
PETMOHANBHBIN U TT100aJTEHBIH.

3Ha4YeHHE SKOJOTMYECKUX 3HAHMUU JUIl YeJIOBEKa. DKOJIOTMYECKOE MHPOBO33PEHUE KAK
OCHOBa CBf3€M uYenoBeyecTBa € INpuponoi. PopMHUpPOBaHME DKOJIOIMYECKOW KYJIBTYpPhl U
9KOJIOrMYECKOM I'PaMOTHOCTH HACEJICHUS.

JdemoHCcTpanun

[Toptpetsr: A. 'ym6ombaT, K. ®@. Pynse, H. A. CeBepuos, 3. I'ekkens, A. Tencmu, B. H.
Cyxaués.



Tabmuubl u cxembl: «Pa3mensl skonorun», «Metoasl 3kojoruny, «CxemMa MOHMTOPHHIA
OKPY’KaloIle! CpeasD.

JlaGoparopnas pabota «/3ydueHne METOJOB IKOJIOIrMUYECKUX MCCIEIOBAHUN».

Tema 7. Opranusmsel 1 cpea 00UTaAHUA

Okonoruueckue (QakTopel M 3aKOHOMepHOCTH uX JeiictBus. Knaccuduxanus
9KOJIOTHYECKUX  (aKTOpoB:  abHOTHMYecKHe, OuOoTHYecKHe, aHTponoreHHsle.  OOuue
3aKOHOMEPHOCTH JeicTBUs 3KojJornuyeckux ¢pakroposn. [Ipasuno munumyma (K. lnpenrens, 1O.
JIn6ux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuornueckue GaxkTopbl. CBET Kak sKonoruyeckuil gpaxrop. JleiicTBre pa3HbIX Y4acTKOB
COJIHEYHOrO CIIEKTpa Ha OpPraHu3Mbl. OKOJIOTMYECKHE TPYyMIbl PACTEHUNH U KUBOTHBIX IO
OTHOILEHUIO K cBeTy. CUrHaibHas poib cBeTa. POTONEPUOIN3M.

TemnepaTypa kak »Kkosoruueckuil Qakrop. JlelicTBue TeMIepaTypbl Ha OpPIaHU3MBI.
[TolikmIoTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DOBPUTEPMHBIE U CTEHOTEPMHBIE OPIraHU3MBI.

BrnaxxHocTh Kak skojormdeckuil ¢axrop. [IpucnocoOnennss pacTeHuil K MOAICPKAHUIO
BojHOoro OamnaHca. Knaccugukanus pacreHuil 1o OTHOIIEHUIO K Boge. Ilpucnocobienus
UBOTHBIX K U3MEHEHUIO BOJIHOI'O PEXUMA.

Cpenbl oOWUTaHUS OpPraHMW3MOB: BOZAHAs, HAa3eMHO-BO3AYLIHAs, IOYBEHHAsl, IIyOMHHAas
HOANOYBEHHAs, BHYTpUOpPraHu3MeHHas. DU3NKO-XUMHUYECKHE OCOOEHHOCTH Cpel OOMTaHUs
opranu3MoB. [Ipucrnoco6ieHust OpraHu3MOB K )KU3HU B pa3HbIX cpenax.

buonornueckue putMbl. BHelmHue U BHyTpeHHUE pUTMBbl. CyTOYHBIE U TOAUYHBIE PUTMBI.
ITpucnoco61eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUI KU3HU.

JKusnenusie ¢opMbl opraHu3moB. [loHsTHE 0 ku3HEeHHOW (Gopme. KuzHeHHBIC (DOPMBI
pacTeHUi: NepeBbsl, KyCTapHUKU, KyCTapHUUKHM, MHOTOJIETHUE TpaBbl, OJHOJIETHUE TpPaBbI.
XKuznennele (GopMbl KHUBOTHBIX: TMJIPOOMOHTBHI, I'€OOMOHTHI, a’3pOOMOHTHL. (cobeHHOCTH
CTpoeHHus U 00pa3a KU3HH.

buotnueckue  QaxkTopsl. Buabl OnoTHUECKMX  B3aMMOJCHCTBHIl:  KOHKYpEHIHS,
XMITHUYECTBO, cUMOM03 U ero ¢opmsl. [lapazutusm, koonepamus, MyTyaian3M, KOMMEHCaIU3M
(xBapTHpaHTCTBO, HaxjeOHHuyecTBO). Herpoduueckue  B3auMomecTBUS  (TOMHYECKHUE,
dopuueckue, (adpuueckue). 3HaAUCHHE OMOTUYECKUX B3aMMOJCHCTBHHA [JISI CYIIECCTBOBAHUS
OpraHu3MoB B cpeze oOutanus. [IpHHINIT KOHKYPEHTHOT'O MCKITIO YEHUSI.

JdemoHcTpanuun

Tabmuue!l 1 cxemsbl: «Jkosnornyeckue GakTopsl», «CBETOBOM CHEKTP», «IKOJOTUUYECKHE
IPYIIIbI )KUBOTHBIX 110 OTHOLIEHUIO K CBETY», « TenIoKpOBHbBIE KUBOTHBIEY, «X0JOIHOKPOBHbIE
KUBOTHBIEY, «Du3noIOornyeckue afanTaluu >KUBOTHBIX», «Cpenbl OOUTaHUS OPraHU3MOBY,
«buonorunueckue putmbl», «KuzHeHHbIe POpMBI pacTeHU», «Knu3HEeHHbIE (POPMBI )KUBOTHBIX,
«JKocucTeMa HIMPOKOJIMCTBEHHOIO Jiecay, «DKOocucTeMa XBOMHOro jeca», «lLlenu nurtanusy»,
«XuimHuaectBoy, «Ilapazutusm», «Konkypenuus», «Cumomos», «KoMMeHcaiuzm».

OOopynoBaHue: repOapuu pacTeHUH U HKUBOTHBIX, IPUCHOCOOJIEHHBIX K BIMSHUIO
pa3IMYHBIX  JKOJIOTMYECKHX  (DaKTOpOB, TrepOapuu  CBETONIOOMBBIX, TCHEIMIOOMBBIX H
TEHEBBIHOCJIUBBIX PACTEHHUH, CBETOJIIOOMBBIE, TEHENOOUBBIE U TEHEBBIHOCIMBBIE KOMHATHBIE
pacTeHus, repOapuM M KOJUIEKUUH TEIUIONOOUBBIX, 3UMOCTOMKUX, MOPO30YyCTOMYUBBIX
pacTeHuid, uyuyeiga NTUL U 3Bepeil, repdapuu pacTeHuM, OTHOCAUMXCA K TUrpoduTam,
kcepoduraM, MezopuTaM, KOMHATHBIE PpACTEHMsI MAHHBIX TPYII, KOJUIEKIIUHU >KUBOTHBIX,
OOUTAIOIIMX B Pa3HBIX cpelax, repdapuu U KOJUIEKIIMH PAaCTEeHMM M KUBOTHBIX, 00JIadaromuX
yepTaMH TPUCIOCOOJIEHHOCTH K CE30HHBIM M3MEHEHMSIM YCJIOBUM JKU3HH, TepOapuu Hu
KOJJIGKIIMM PACTEHHH M KUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (DOPM, KOJJIEKIUH MKUBOTHBIX,
YYaCTBYIOIIMX B PA3JIMYHBIX OMOTUYECKUX B3aUMOEHCTBUSX.

JlabopatopHas pa6ora «BrisiBieHue npucnocoOieHnid OpraHu3MoOB K BIUSHUIO CBETaY.

Jlabopatopnass padora «BbisBiIeHHE TPUCHIOCOOJICHUI OPraHUu3MOB K BIIMSHHIO
TEMIIEPATyphI».



JlaGopaTopHasi paGora «AHATOMHUYECKHE OCOOEHHOCTH pACTEHHW M3 pPa3HBIX MeECT
OoOUTaHUSY.

Tema 8. Jkos10rus BUIOB ¥ NONYJISILHI

DKOJIOTMYECKUEe XapaKTepuCTHKU monyisinuu. [lomymsimus xkak Ouonoruueckas CHCTeMa.
Ponp HeomHopomHocTH cpenbl, Qu3MUECKUX OapbepoB M OCOOEHHOCTEH OMOIOrMH BUIOB B
(hopMHUPOBAHUM MTPOCTPAHCTBEHHOU CTPYKTYphI monyisiuid. OCHOBHBIC MTOKA3aTEI M MO JISIHH:
YUCJIICHHOCTh, TJIOTHOCTh, BO3pAcTHasi W TOJIOBAsl CTPYKTYpa, POKIAEMOCTH, MPUPOCT, TEMII
poCTa, CMEPTHOCTH, MUTPAITHSI.

DKxonoruyueckasi CTpykTypa momyisiuun. OIeHKa YUCICHHOCTH TMOomyysnuu. JlmHamuka
MOMYJISAUA U € peryysnus. bruotnyeckuii moTeHITMAN NOMysAud. MoenupoBaHue TUHAMUKA
nonyysinud. KpuBble pocta 4YHCIEHHOCTH mnonyisuuud. KpuBble BbDKHUBaHUA. Perymsius
YUCIEHHOCTH TIOMYJISIIUA: Poib (PAaKTOPOB, 3aBHCAIMX W HE 3aBUCAIIMX OT IUIOTHOCTH.
DKonoruueckue crpaternu BUaoB (- u K-ctparerun).

[TonsitTne 00 »sKoJornueckod Hume Bujga. Mectoobutanue. MHOromepHass MoJelb
skosornueckor Humm J[k.M. Xatunncona. Pasmepsl axonornyeckoi Humu. [loreHunanbHas u
peann3oBaHHAs HUIIY.

Bun kak cucrema mnonynsiuil. Apeanasl BHAOB. BUIBI M UX JKU3HEHHBIE CTPATETHU.
DKOJIOTNYECKHUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEJAEHUS M MUIpalUid JKUBOTHBIX. buoioruueckue HWHBa3UU
Yy’>KE€POJIHbIX BUJOB.

JleMoHCTpaLun

IToptper: JIx. . XaTunHCOH.

Tabmuiel 1 cXeMbl: «IKOJIOTUYECKUE XapaKTePUCTUKH MOMysauuny, «[IpoctpancTBeHHas
CTPYKTypa ToOmyJjsiiuuy», «Bo3pacTHble mupaMubl moOmyJsinun», «CKOPOCTh 3acelieHUs
MOBEPXHOCTU 3€MJIM PA3JMYHBIMU OpraHusMamuy, «Mojaenb 3konormueckor Humm Jx. U.
XaTYUHCOHAY.

Oo6opynoBanue: repdapuu paCTCHUM, KOJIJICKIIMH )KUBOTHBIX.

JlaboparopHas pa6ora «IIpucrnocoOaeHus: ceMsH pacCTEHUH K PaCCEIICHHUIOY.

Tema 9. Dxos0orusi co001ECTB. IKOJIOTHIECKHE CUCTEMBI.

CoobmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBs3um MEXIy OpraHU3MamH B
ouoreHose.

Oxocuctema kKak OTKpbiTas cucrema (A. Jx. Tencnm). DyHKuuoOHaNIbHBIE OJIOKU
OpPraHU3MOB B 3KOCHUCTEME: MPOIYLEHTHhI, KOHCYMEHTHI, PEAYLEHTHl. Tpoduueckue ypoBHH.
Tpoduueckue nenu u cetu. AGuoTHUeckue OJI0KH dKocucTeM. [10uBBI M WUITBI B 9KOCHCTEMAX.
KpyroBoport BeliecTB u MOTOK SHEPTUU B SIKOCUCTEME.

OcHoBHbIE TIOKa3aTeNu dKocucTeMbl. buoMacca 1 mpoayKuus. DKOJOTHYECKUE MU PAMUIbI
guceln, 0MOMacChl U SHEPTUU.

Hunamuxa skocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu. HanpaBieHHbie
3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKIecCHUU. [lepBUUYHBIE U BTOPUYHBIE CYKIIECCHU U UX
NPUYUHBL. AHTPONOreHHBIE BO3JEWUCTBUA Ha Cykueccuu. KimmakcHoe —cooOIIecTBo.
buopaznoobpa3ue 1 moaHOTa KPYroBOpPOTa BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.

IIpupoaHble IKOCUCTEMBI. JKOcucmembvl 03€p U pex. IKocucmemvl MOpeu U OKeaHO8.
Oxocucmemvl myHop, ecos, cmeneil, NyCmulHb.

AHTpOTIOTEHHBIE  DKOCHCTEMBI. Arpodkocucrtema. ArpormeHo3. Paznuuus Mexmy
AHTPOIOTEHHBIMU U TPUPOTHBIMH YKOCHCTEMAMH.

YpOoskocuctembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucteM. ['opoxackas dyiopa u dayna.
CunanTponm3aius Topojackod ¢ayHbl. buosormueckoe ©  XO3SHCTBEHHOE 3HAUYCHUE
arpodKOCHCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH  (OPMHPOBAHUS  OCHOBHBIX  B3aUMOJCHCTBHI  OpPraHM3MOB B
skocucreMax. Ponv kackadnoeo 3¢hghexkma u 6u008-30upukamopos (Kuouesvix 6udo8) 6



@yukyuonuposeanuu  sxocucmem. IlepeHOC SHEPrUM M  BEIIECTB MEXKAY CMEXKHBIMU
9KOCHUCTEMaMHU. YCTOMYMBOCTh OpPraHU3MOB, MONYJISNUHA M  SKOCHUCTEM B  YCJIOBHSIX
€CTECTBEHHBIX U aHTPOIIOI €HHBIX BO3/€H CTBUM.

Mexanuzmsl  8030elicmeus  3a2pA3HEHUNl  PA3HLIX  MUN08 HA  CYOOP2AHUBMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOA02UUECKO20
HOPMUPOBAHUS AHMPONO2EHH020 6030elicmeusi. MeTon0I0rusl MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIMOI'€HHBIX IKOCHCTEM.

JdemoHcTpanumn

IToptpert: A. JIx. Tencnu.

Tabnumpt u cxembl: «CTpyKTypa OHOIIEHO3a», «DKOCHCTEMa MUPOKOIMCTBEHHOTO JIECay,
«JKocucTeMa XBOMHOrO Jeca», «DyHKIMOHAJIBHBIE TPYIMINbl OPraHU3MOB B JKOCHCTEMEN,
«Kpyrosopor BemectB B 3kocucreme», «llenm mnuraHusa (macTOMIUHAs, JETPUTHAA)»,
«DKOoJoruyecKas nupamMmpaa yncen, « IKoJIornueckas mupaMmmuia OuomMaccel», « IKOJOrudecKas
nupamuga dHeprum», «O0pazoanue Oomoray, «llepBuunasi cykieccus», «BoccraHoBieHHE
jeca mocjie moxapa», «JKocucremMa o03epay», «ArporeHo3», «KpyroBopor BemecTB M MOTOK
SHEPruu B arporenosey, «l[Ipumepsr ypboskocucTem».

O6opynoBanue: repOapuu pacTeHH, KOJJIEKIWU HACEKOMBIX, yydyella MTHI[ U 3BEpei,
repbapuu KyJIbTypHBIX H IUKOPACTYIIMX PACTEHUI, aKBapUyM KaK MOJI€JIb SKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypoo3KOCHCTEMBI».

JlaGopaTropHasi padoTa «/I3yueHue pazHooOpa3usi MENKUX MOYBEHHBIX YJICHUCTOHOTUX B
pa3HbIX 3KOCUCTEMAX.

IKCKypeusi «IKCKypcusi B THIMYHBIN OuoreoreHo3 (B nyOpaBy, Oepe3HsK, €IbHHK, Ha
CYXOJIOJIbHBIA MJIM TTIOMMEHHBIH JIyT, 03€p0, 00JIOTO)».

IKcKypeus «IKCKypCHs B arpodKOCHCTEMY (Ha T0JIe WIIA B TETUIMYHOE XO3SICTBO)».

Tema 10. Buocdepa — riiodanbHas IkocHUCTEMA

buocdepa — obmennaneTapuas obomouka 3eMiH, TA€ CYIIECTBYET WIM CYyIIeCTBOBasa
Ku3Hb. PazButue npeacraBiaenuii o ouocdepe B Tpynax 3. 3rocca. Yuenue B. . Bepnaackoro o
6uocgepe. Obnactu Ouocdeps! u e€ cocran. JKuBoe BeuiecTso 6uochepsl U ero GyHKIHUHU.

3aKOHOMEpPHOCTH cyliecTBoBaHUs Onochepbl. OcobenHocTn Onochepsl Kak rio0aabHOM
sKocucTeMbl. /luHamuueckoe paBHOBecue B Omocdepe. KpyroBopoTsl BemectB U
OMoreoXuMUYecKre IUKIHI (yriiepoaa, a3ota). PUTMUYHOCTS siBIeHHI B Onocdepe.

3oHanbHOCTH Onocdepsl. [lonsaTue o 6Guome. OCHOBHbIE OMOMBI CYIIU: TYHJpa, XBOWHbIE
jeca, CMEIIaHHbIE U IIMPOKOJIMCTBEHHBIE Jieca, CTENHU, CABAHHBI, TyCThIHU, TPOIIMYECKUE Jieca,
BBICOKOTOpbsi. KiluMaT, pacTUTENbHBIN U KUBOTHBIM MUpP OMOMOB CYIIH.

CtpykTypa #u (QYHKIHS S>KUBBIX CHCTEM, OLIEHKA HX PECypCHOro IOTEHIMala |
ouochepHbIX QYHKITHI.

JleMoHCTpanuu

[TopTpetsi: B. U. Bepnaackuii, 3. 31occ.

Tabmuuer u cxembl: «'eocdepst 3emnn», «KpyroBopot azora B mpupozae», «Kpyrosopor
yriaepoaa B npupozae», «Kpyropopor kuciopoaa B npupoae», «KpyroBopot Boasl B IpUpoOIe»,
«OcHoBHBIE OmoMbI cymm», «KimuMmarnueckue mosica 3emum», «TyHapa», «Takiran,
«C™memannpiii  sec», «llupokonuctBennsiii siecy, «Ctenb», «CaBaHHay, «llycThIHIY,
«Tponnueckuii mecy.

Oo6opynoBanue: repdapuu paCTeHUI pa3HbIX OMOMOB, KOJIJIEKIIUU KUBOTHBIX.

Tema 11. YesoBek u okpy:kalmas cpeaa

DKojoruueckue KpU3UChl M WX TNpUYMHBL. BoszaeilictBue denoBeka Ha Ouocdepy.
3arpsisHeHHe BO3AYHIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HeHue BOAHOW cpeabl. OxpaHa
BOJHBIX pecypcoB. Pa3pyiienue mouBbsl. OXpaHa NOYBEHHBIX pecypcoB. 3meHeHune kiumara.

AHTpONIOr€HHOE BO3/AEHCTBME Ha pACTUTENbHbIM U KUBOTHBIE Mup. Oxpana
PacTUTENBHOTO U KUBOTHOTO MUpa. OCHOBHBIE MPUHLHUIIBI OXpaHbl TPUPOIbl. KpacHble KHUTH.



Oco60 oxpansiembie puponusie Tepputopun (OOIIT). borannueckue caabl U 300JI0THYECKUE
HapKH.

OCHOBHBIE MPUHIUIBI YCTOMYMBOIO Pa3BUTHS YEIOBEYECTBA U MPHUPOAbL. PanmonanbHoe
MPUPOJIONIONB30BAHIE U COXpaHEHHWE OHOJIOrHYecKoro pasHooOpaszus 3emum. OOmme
3aKOHOMEPHOCTH TJI00aTbHBIX SKOJIOTHUECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOT0 KPU3HCa
Y €ro BEPOSITHBIC MTOCIICICTBUSI.

Pa3BuTHe METOJOB MOHUTOPHUHTAa PAa3BUTHSA OINACHBIX TEXHOTEHHBIX IPOIIECCOB.
Cucmemmuvie uccredosanusi nepexooa K pecypcocoepezaroueii U KOHKYPEHMOCNOCOOHOU
sHepeemuxke. buonocuueckoe paznoobpasue u ouopecypcuvl. Hayuonanonvle ungopmayuonuvie
cucmemvl, obecneuusaowjue O00CMyn K uHgopmayuu no cOCMOSHUIO OMOENbHLIX U008 U
axocucmem. OCHOBbL IKOpeaduIumayuy 3KOCUCmem U cnocooo8 6opvbovl ¢ GUONOBPEHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemMHbix 3KOCUCTNEM.

JdemoHcTpanuun

Tabmuubl u  cxeMmbl: «3arps3HeHHe aTMocdepbl», «3arps3HeHne TUaApocheps»,
«3arpszHeHue 1ouBb», «llapHukoBbil 3ddexT», «Ocobo oxpaHseMble HPUPOIHBIE
TeppUTOpUNY», « MOJIENH YIPaBIIEMOr0 MHPa.

O6opynoBanue: ¢Qororpaguu oxpaHseMbIX pacTeHU U KUBOTHbIX KpacHOH KHuUTH
Poccuiickoit ®enepannu, KpacHoi KHUTH peruoHa.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O BUOJIOI'MA
HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBbTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOEHHUSA OO0Yy4arOUMMHCS
[Iporpamm CpeaHero ooIiero oopazoBaHus: JUYHOCTHBIE, METANIPEAMETHbIE U NTPEIMETHBIE.

B crpykType NTMUHOCTHBIX PE3yJbTaTOB OCBOCHMS MPOTPaMMBbl IO OMOJIOTHH BBIIEICHBI
CIIEAYIONIME  COCTaBISIONINE: OCO3HAHWE OOYYAIOUIMMHCS  POCCHMCKOM  TpaskIaHCKOM
UJEHTUYHOCTH — TOTOBHOCTU K CaMOPAa3BUTHIO, CAMOCTOSTEINBHOCTH U CaMOOIPENEICHHUIO,
Hanuyue momusayuu K OOydeHHIO0 OWOJIOTUH, YeleHanpaeieHHoe pazeumiue BHYTPEHHHUX
yOSKIEHUH JTMYHOCTH Ha OCHOBE KIJIIOYEBBIX IICHHOCTEH M MCTOPUYECKHX TPAAMLIUN Pa3BUTHSA
OMOJIOTHYECKOT0 3HAHMS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOMUXCS PYKOBOICTBOBATHCS B
CBOCM  NIEATENbHOCTM  LEHHOCTHO-CMBICIOBBIMU  YCTAHOBKAMM, IPUCYIIMUMH  CHUCTEME
OMONIOrMYecKoro  o0pa3oBaHUsl, HaIuuue NPABOCO3HAHUS ~ DKOJIOTMUECKOM  KyJIbTYpBI,
CnOCOOHOCMU cMasUumMyb e U CTPOUTD KU3HEHHBIE MIJIaHbI.

JInuHOCTHBIE PE3yIbTaTHl OCBOEHHUS MPOrpaMMbI MO OHMOJIOTUU JOCTUTAIOTCS B €IMHCTBE
y4eOHON M BOCHUTATENLHOW AESITENbHOCTH B COOTBETCTBUH C TPATUIMOHHBIMU POCCUNCKHUMHU
COLUOKYJIbTYPHBIMU, UCTOPUUECKUMHU U JYXOBHO-HPABCTBEHHBIMHM LIEHHOCTSAMHU, MPUHATHIMU B
obliecTBe IpaBUIaMM U HOpPMaMH IMOBEIEHHS U CIHOCOOCTBYIOT IpolLleccaM CaMOIIO3HAHMS,
CaMOBOCHHUTAHMSI M CaMOPa3BUTHUS, Pa3BUTUS BHYTPEHHEH MO3UIMM JIUYHOCTH, NMaTPUOTH3MA U
YBa)KEHUS K 3aKOHY M IPaBOIOPSAIKY, UYEJIOBEKY TpPyAa M CTaplIeMy IOKOJIEHHIO, B3AaUMHOIO
yBaKEeHUs, OEpeXKHOro  OTHOWIEHHS K  KYJIbTYPHOMY  HAcleAMI0 U TpPaJuLUIM
MHOT'OHalMOHaJIbHOro Hapoaa Poccuiickoit denepannu, Mpupoe U OKpyKaroUIeH cpee.

JInuHOCTHBIE pe3yNbTaThl OCBOCHUS yuyeOHOro mpeamera «buonorus» A0mKHBI OTpaxaTh
TOTOBHOCTh M CHOCOOHOCTh OOYYaroImuXcsi PyKOBOACTBOBAThCA C(HOPMUPOBAHHON BHYTpPEHHEH
MO3ULUEH JIMYHOCTH, CHUCTEMOM LEHHOCTHBIX OpHEHTALlUH, TO3UTHUBHBIX BHYTPEHHHUX
yOSKIEHNH, COOTBETCTBYIOIIMX TPAAMLIMOHHBIM LEHHOCTAM POCCHICKOrO  OOIIecTBa,
pacIIMpeHre KU3HEHHOI'O OIbITa U OMNbITa AEATEIBHOCTH B IPOLECCE peaau3alid OCHOBHBIX
HaIpaBJIEHUI BOCIIUTATENILHOM J€ATENbHOCTH, B TOM YU CIIE B YaCcTHU:

1) rpaskIaHCKOro BOCTIUTAHUS



cOpPMUPOBAHHOCTh T'PAXKAAHCKOW TO3MIMM OOydYaroIlerocs Kak aKTHUBHOTO H
OTBETCTBEHHOTO YJI€HA POCCHIICKOro 00IIeCcTBa;

OCO3HAHUE CBOMX KOHCTHTYLMOHHBIX NpaB W O0S3aHHOCTEH, YBa)XXEHUE 3aKOHA H
MIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW NEATEIbHOCTH MPU CO3TAHUU Y4E€OHBIX IIPOEKTOB,
pelIeHrH Y4eOHBIX U MO3HABATEIbHBIX 33/1a4, BBITIOJHEHUN OMOJIOTMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEAENSATh COOCTBEHHYIO TMO3UIMIO IO OTHOUICHUIO K SBJICHHIM
COBPEMEHHOMW KU3HH U OOBSICHITH €€;

YyMEHUE YyYHUTHIBATh B  CBOUX JCHCTBUSAX HEOOXOIMMOCTh  KOHCTPYKTUBHOTO
B3aMMOJICUCTBHS JIFOJICH C Pa3HBIMHU YOEXKIECHUSIMHU, KYJIbTYPHBIMU IIECHHOCTSMH U COIIHATBHBIM
MOJIOXKEHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B TIPOIECCE COBMECTHOTO BBIMOJHEHUSI Y4YEOHBIX,
MO3HABATENIbHBIX W MCCIIEOBATENbCKUX 334, YBAXUTEJIHHOIO OTHOIIEHUS K MHEHUIO
OIIIOHEHTOB TPU 00CYKICHUH CIIOPHBIX BOIPOCOB OMOIOTHYECKOTO COICPIKAHNS,

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOM J1EATENBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS

c(hOpPMHPOBAHHOCTh POCCUMCKOMN T'paXKJaHCKON WIEHTUYHOCTH, MATPUOTU3MA, YBAXKEHUS K
CBOEMY HAapoJly, 4YyBCTBa OTBETCTBEHHOCTH mepen PomumHON, ropaoctu 3a CBOM Kpail, CBOIO
Ponuny, cBOil SI3BIK M KYJIBTYpY, IPOLLIOE U HACTOSAIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHHWE K MPUPOAHOMY HACIEAMI0 M MaMATHHUKAM MPUPOIBL,
nocTkeHusM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIOCOOHOCTh OIICHWBATh BKJAJ POCCHHCKUX YYEHBIX B CTAHOBICHHE W pPa3BUTHE
OHMONOruy, MOHUMAaHUS 3HAYEHUSI OMOJIOTUN B MO3HAHWU 3aKOHOB MPHUPO/IBI, B KU3HH YEIOBEKA U
COBPEMEHHOI'0 00IECTBA;

uaeitHas yoexa€HHOCTh, TOTOBHOCTD K CITy)KEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD
3a ero cyanoy;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

OCO3HAHME TYXOBHBIX [IEHHOCTEW POCCUUCKOTO HapoAa;

c(hOpPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TTOBE] CHHS;

CIOCOOHOCTh OIIEHUBATH CUTYAIMIO M MPUHUMATH OCO3HAHHBIE PEIICHUS, OPUEHTUPYSChH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJIa B TOCTPOEHUE YCTOMYUBOTO OYIYILIEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM pPOJUTENSM, CO3/JIaHHI0 CEMbU Ha OCHOBE
OCO3HAHHOT'O MPHUHATHS LIEHHOCTEH CEeMEMHON >KM3HU B COOTBETCTBHH C TPAAMUIHMSIMHU HAPOJIOB
Poccuu;

4) 3¢cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOYAsl SCTETUKY ObITa, HAYYHOI'O M TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHUH;

MOHUMAaHUE SYMOIIMOHAIBHOTO BO3/I€MCTBUS )KMBOWU MPUPOJABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIP&KEHHUIO B Pa3HBIX BHJAX HMCKYCCTBA, CTPEMJICHHE MPOSIBISTH
KauecTBa TBOPYECKOUN IMYHOCTH;

5) ¢usnyeckoro BocnUTaHUSA, (GOPMUPOBAHMS  KYJBTYPbl  3I0POBbS M
IMOLMOHAJIBHOIO (J1aroNnoJIy4Husi:

MOHMMAaHWE U Pealn3aIiys 3J0pOBOro U 0e30macHOro odpasa *U3HH (30POBOE MUTAHHUE,
COOJIO/IeHNE TUTUEHUYECKUX MPABUI U HOPM, COATAaHCHPOBAHHBIN PEKUM 3aHSATHH U OTIBIXA,
peryisipHas ¢u3nUecKkas aKTUBHOCTb), OCPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOIICHHS K COOCTBEHHOMY (PU3NUECKOMY M TICHXHYECKOMY 3JI0POBBIO;

MOHUMAaHUE I[EHHOCTH TPaBWJI WMHAMBUAYAJbHOTO M KOJUIEKTUBHOTO 0€30macHOro
MOBEACHUS B CUTYAIUAX, YTPOXKAIOUIMX 3I0POBBIO U KU3HH JIIOJIEH;



OCO3HAHUE TOCTEACTBUNA W HENpPUSTUS BPEAHBIX MPUBHIUEK (YHOTpEOJIEHUS alKOros,
HAapKOTHKOB, KYpEeHHUS);

6) Tpy10BOIr0 BOCIIMTAHUSA:

TOTOBHOCTH K TPYZY, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0II00UE;

TOTOBHOCTb K aKTUBHOM /1€ TEIbHOCTH TEXHOJOIMUECKON U COL[UAIbHOI HAlpaBiIEHHOCTH,
CIOCOOHOCTh ~ MHMLIMHMPOBATh, IJAHUPOBATH M  CAMOCTOSITEIbHO  BBINOJHATH — TaKYIO
JeSITENIbHOCTD;

MHTEpeC K pasziu4HbIM chepaMm HpodeccHoHATbHON eATENbHOCTH, YMEHUE COBEpIIATh
OCO3HAaHHBIN BBIOOP Oy Iy1IeH Mpodeccuu U peain30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIAHBL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOPAa30BAHMIO HAa MPOTSHKEHUU BCEH
KU3HH;

7) 3K0JIOrMY€eCKOr0 BOCIIUTAHUS

HKOJIOTUYECKH 11€JIECO00pa3HOEe OTHOLIEHUE K NPUPO/IE KaK UCTOUHUKY JKU3HHU Ha 3eMmile,
OCHOBE €€ CYILECTBOBAHHS;

MOBBIIIEHWE YPOBHSA SKOJOTMYECKON KYJIBTYpBL: MPHOOPETEHHE OIbITa IIAHUPOBAHUS
MOCTYIIKOB U OIE€HKH X BO3MOXHBIX MOCIEICTBHI JIJIs1 OKPY>KAIOIICH CPEIbI;

OCO3HAaHME TI00ATBHOT0 XapaKTepa SKOJOTHYECKUX TPOOIIEM U IMyTEH UX PEIICHUS;

CIOCOOHOCTh HCIIOJIb30BAaTh MPUOOPETaeMble MPH MU3yYEeHUU OMOJNOTUU 3HAHUS U YMEHUS
OpU pEUIeHHH MpoO0JieM, CBSI3aHHBIX C PAlMOHAJBHBIM MPUPOJONOJIb30BAHUEM (COOMIOCHUE
IpaBui IMOBEAEHUS B IMPHUPOAE, HANPABICHHBIX HAa COXPAaHEHHWE PABHOBECUS B IKOCHUCTEMAX,
OXpaHy BHUJIOB, 9KOCHCTEM, OHOCheEphbI);

AKTUBHOE HEMPUSITUE JIEUCTBUM, MPUHOCIILIMX BpENl OKPYKAIOIIEH NPUPOAHON cCpene,
yMEHUE IPOrHO3UPOBATh HEOIArOnmpHUsITHbIE 3KOJIOTMYECKHE MOCIEICTBUS MPEIIpUHUMAEMbIX
JEHCTBUI U IIPEeIOTBpalIaTh UX;

HaJIM4Yue pPa3BUTOTO 3KOJOTMYECKOTO MBIIIICHUS, AIKOJIOTMYECKOM KYJIbTYpbl, OIBITA
NEeSITENbHOCTH  OKOJOTMYECKOM  HaIlpaBIEHHOCTH, YMEHHMS pPYKOBOJICTBOBAaTbCS HMH B
MMO3HABATEIbHONW, KOMMYHHUKATHUBHOW M COITMAJIBHOW TPAKTHKE, TOTOBHOCTH K Y4YacTHIO B
MPAKTHYECKON JeATENbHOCTH SKOJOTMYECKON HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

C(OPMUPOBAHHOCTb MHMPOBO33PEHMs, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAyKHM W OOIIECTBEHHOW TPAKTHKH, OCHOBAaHHOIO Ha JHAJOre KYIBTYP,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOEr'0 MECTA B MOJIUKYJIbTYPHOM MUPE;

COBEPILIEHCTBOBAHUE SI3bIKOBOW U YHUTATEIbCKOM KyJIbTYPBI KaK CPEACTBA B3aUMOICHCTBUS
MEXIY JIOAbMU U TO3HAHUS MHUPA;

[IOHMMaHuEe cneuuPUuKd OMOJOTMM KaK HayKH, OCO3HaHMs €€ poiau B (POpPMHUPOBAHHUU
paloOHATBHOI0 HAYYHOT'O MBIIUIEHUS, CO3JJaHIH [[EJIOCTHOTO MPEeICTaBICHUS 00 OKpYKaroIIeM
MHUpE KaKk O €JUHCTBE TMPUPOIBI, 4YelOBeKa U oOmiecTBa, B TMO3HAHUU MPUPOJIHBIX
3aKOHOMEPHOCTEH U PEeLICHUH MTPOOJIEM COXPaHEHUS TPUPOTHOTO PABHOBECHUS;

yOXKIEHHOCTh B 3HAUMMOCTU OMOJIOTUU AJIsI COBPEMEHHOM LIMBUIM3ALMU: OOecreueHus
HOBOT'O ypPOBHS Pa3BUTHS MEIUIUHBI, CO3/IaHUE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIOCOOHBIX
pemaTh pecypcHble MPoOIeMbl Pa3BUTHSI YEJIOBEYECTBA, MOMCKA MyTEH BBIXOJA M3 TII00ATBHBIX
9KOJIOTHYECKUX MpobJieM U oOecriedeHusl epexoia K yCTOHUUBOMY Pa3BUTHUIO, PAllMOHAILHOMY
WCIOJIb30BAHUIO MIPUPOTHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHHM OMOJIOTMYECKUX 3HAHUHM B LIENSIX MOBBIMICHUS OOLIeH
KyJIbTYpbl, €CTECTBEHHO-HAyYHOW TI'PaMOTHOCTH, KaK COCTaBHOM 4YacTH (YyHKILMOHAJIbHOMI
IPaMOTHOCTH 00yYaromuxcsi, popMUpPyeMOl IPHU U3y4eHUN OHOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJOB TO3HAHUSA, HCIOJb3YEMbIX B ECTECTBCHHBIX HayKax,
CIOCOOHOCTH HCIOJNB30BaTh IOJydaeMble 3HAHHS Ui aHAIM3a W OOBSICHEHUS SBICHHIA
OKpYXAaIOIllero MUpa W MPOUCXOISIIMX B HEM H3MEHEHHH, yMEHHUE JleJlaTh OO0OCHOBAHHBIC



3aKJIIOYEHUS] HAa OCHOBE HAyYHbIX ()AaKTOB M MMEIOUIMXCS JAaHHBIX C LENbI0 IOJIy4EHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCIIOJIb30BaTh OHOJIOTMYECKHE 3HAHUSA [UIl peLIeHUs
po0JIeM B PeaIbHbIX )KU3HEHHBIX CUTYyaIUsX;

OCO3HAHUE LIEHHOCTH HAayYHOW JESTeIbHOCTHU, TOTOBHOCTh OCYLIECTBIJIATH MPOEKTHYIO U
HCCICA0BATCIIbCKYIO ACATCIIbHOCTD MHANBUAYAJIbHO U B I'PYIIIIC;

TOTOBHOCTb U CIIOCOOHOCTb K HENPEPHIBHOMY OOpa30BAHHMIO U €aMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJYYCHHUIO HOBBIX 3HaHUH MO OHOJOrMM B COOTBETCTBHH C >KU3HEHHBIMH
MOTPEOHOCTSIMH.

METANPEAMETHBIE PE3YJIBTATHI

MertanpenMeTHble pe3ysibTaThl OCBOCHUS Y4eOHOro mpenMera «bHONOTHS» BKIIOYAIOT:
3HauYUMbIe 1 (DOPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIONMMXCS  MEXKIUCIUTIIHHAPHBIC
(MeX1npeaMeTHbIC) O0IICHAYYHbBIC TIOHATH S, OTPAYKAIOIIUE IIEIOCTHOCTh HAYYHOW KapTHHBI MHpa
U crnenu@uKy METOJ0B MTO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, YHEPIus,
SBJICHHE, TPOLIeCcC, CUCTEMa, HAY4YHbIH (aKT, MPUHIUI, THIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsi, HcclenoBaHue, HaOIIoJeHne, U3MEpeHHe, SKCIEpPUMEHT U JApYyrue); YHUBEpCalbHBIE
yueOHbIe aelicTBUs (ITO3HABATENbHBIE, KOMMYHUKAaTUBHbBIC, PEr'yIsSTHBHBIC), 00ECIeUnBaIOIINE
¢dopmupoBanre (QYHKIHMOHAJIBHOW TPAMOTHOCTH U COIUATBHON KOMIETEHIIMH O0YyYarolmuXcs;
CIOCOOHOCTH 00 yJaromxcst WCIOJIB30BATh OCBOCHHBIEC MEXIUCIUTIITMHAPHEIE,
MHUPOBO33PEHYCCKIE 3HAHWS W YHHBEpCaJbHBIC Yy4eOHBIC IEHCTBUS B IIO3HABATEILHOW U
COLMAJIBHOM IIPAKTHUKE.

B pesymnbrare wusydeHuss OWOJOTMM Ha YpOBHE CpedHEro ooOmiero oOpa3oBaHUS Yy
oOyuaromierocss OyayT chopMUpOBaHBI MO3HABATEIbHBIE YHUBEpCAJIbHBIC yueOHBIC IEHCTBUS,
KOMMYHHKATHBHBIC YHHBEPCAJbHBIC YUCOHBIC JEHCTBUS, PETYJIATHBHBIC YHUBEPCAIbHBIC
y4eOHbIe IeHCTBUS, COBMECTHAS JeSTEIbHOCTD.

MertanpenMeTHble pe3yabTaThl OCBOCHHUS IMPOTPaMMbl CPEIHEro OOIIero 00pa3OBaHHUS
JOJKHBI OTPaXKaTh:

OBRJiaieHHe YHUBEPCATBHBIMYI Y4€OHBIMY NO3HABATEJIbLHBIMU JIEHCTBUSIMH:

1) 6azoBbIe JOrHYeCKHE TCHCTBHUS:

CaMOCTOSITENIFHO (OPMYIHpPOBATh W aKTyaJdM3WpOBATH MPOOJIEMYy, paccMaTpuBaTh €
BCECTOPOHHE;

UCMOJb30BaTh HPH OCBOCHWU 3HAHUN MNPUEMBI JIOTMYECKOTO MBILIUICHHUS (aHaju3a,
CHHTE3a, CpaBHEHMs, KJaccHU(UKaluu, OOOOUICHUS), pPACKpPHIBATh CMBICT OHOJOTHYECKHX
HNOHATHUH (BBLACIATH UX XapaKTepHble MPU3HAKH, YCTAHABINBATh CBS3U C IPYTUMHU MOHATUSAMU);

ONpeneNnsiTh LU JeATENbHOCTH, 3a/laBas MapamMeTpbl M KPUTEPHUH HX JIOCTHKEHUS,
COOTHOCHUTH Pe3yJbTaThl JEATEIBHOCTH C TOCTABIEHHBIMU I[ENISIMU;

UCMOJb30BaTh OMONIOTUYECKUE TMOHATUS AN OOBsICHEHHS (PAKTOB U SBIICHHM >KUBOU
TIPUPO/IBI;

CTPOHUTH JIOTHYECKHE pacCyXAeHus (WHAYKTUBHBIC, JEAYKTHBHBIC, I10 aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH U TPOTHBOPEUUS B PacCMaTPUBACMBIX SBIICHUSAX, (HOPMYIHUPOBATH
BBIBOJIBI M 3aKITIOY CHUS;

MPUMEHSTh CXEMHO-MOJICIIBHBIC CPEICTBA IS MPEICTABJICHUS CYIICCTBEHHBIX CBS3CH W
OTHOIICHUI B M3y4aeMBbIX OMOJOTHYECKUX OOBEKTaX, a TaKXKe MPOTHBOPEUUU pa3HOro poja,
BBISIBJICHHBIX B PAa3JIMYHBIX HHPOPMAIMOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh IUIAH PEIICHUs MPOOJIEMBbI C yYETOM aHAIIM3a UMEIOTIUXCSI MaTePHATBbHBIX
1 HeMaTepHAIILHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JESITEIHLHOCTh, OICHHBATH COOTBETCTBUE PE3yJITATOB IEINSM,
OLIEHUBAThH PUCKH MOCIEACTBHUI e TEIbHOCTH,



KOOPAMHUPOBATh U BBHIMOJHATH pabOTy B YCIOBUSAX peajbHOr0, BUPTYAJIBHOTO W
KOMOWHHPOBAHHOTO B3aUMO/ICH CTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUU KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCIIEI0BATEIbCKHE IeHCTBHS:

BJIaJICTh HABBIKAMH y4eOHO-HCCIIEJOBATENFCKOM M MPOSKTHOH JEeSATEIHbHOCTH, HaBBIKAMH
paspenieHust mpodJieM, CIIOCOOHOCTRIO M TOTOBHOCTBIO K CaMOCTOSTEIBHOMY MOHCKY METOJIOB
peIIeHUs TPAKTUYECKUX 3a/1a4, IPUMEHCHHIO Pa3JIMYHBIX METOJIOB ITO3HAHHSI,

UCIIOJIb30BaTh PA3JIMYHBIC BUIBI JIEATEIFHOCTH IO TOJYYSHHIO HOBOT'O 3HAHUS, €ro
WHTEPIPETAINHA, TPEOOPA30BAaHUIO0 U MPHUMEHCHUIO B YYCOHBIX CHUTYallUSX, B TOM YHCIE MPU
CO3JIaHMH YYEOHBIX M COLMAIBHBIX IIPOCKTOB;

(dbopMUpOBaTh HAYIHBIN THUIT MBIIUICHUS, BIAJETh HAYYHOH TEPMHUHOJIOTHEH, KIIFOYEBBIMU
MOHSATUSIMU U METOIAMH,

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33a/ladyll B 00Pa30BATEILHOW ICATETHLHOCTH H
KU3HEHHBIX CHTYAITUsX;

BBISIBJIATH TMPHUYUHHO-CIEJACTBCHHBIE CBSI3W W aKTyallM3UpOBaTh 3aJady, BBIIBUTAThH
TUNoTe3y e€ pelieHus, HaXOAWTh apryMeHTHl U1 JOKa3aTelNbCTBA CBOHMX YTBEPKICHUH,
3aJ1aBaTh MapaMEeTPhl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh TMIOJIYYCHHbIE B XOJI€ pEIIeHUS 3aJauyd pe3yJbTaThl, KPUTHUECKU
OLIEHUBATh UX JOCTOBEPHOCTbh, TPOrHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBUSX;

JaBaTh OI[EHKY HOBBIM CHTYAIlUsM, OLICHUBATh MPHOOPETEHHBIN OIBIT;

OCYUIECTBIIATH II€JIEHANIPABIEHHBIA MOMCK TEepeHoca CPeAcTB U CHocOOOB JEHCTBUS B
podeCCHOHANILHYIO Cpeay;

YMETh IEpPEHOCUTh 3HAHMS B TO3HABATENFHYI0O U  MNPAKTHYECKYH0  00IacTu
KHU3HEICSITCITHHOCTH;

YMETh UHTEIPUPOBATH 3HAHUS M3 PA3HBIX MMPEIMETHBIX 00IacTel;

BBIBUTAaTh HOBBIC HJICH, TpPEJiarath OPUTHHAIBHBIC MOIXOIbI M PEIICHUS, CTaBHUTH
poOJIeMBI U 3a1auu, JOMYCKAIOIINE aTbTEePHATUBHBIC PEIICHUSI.

3) pa6ora c undgopmanueii:

OPHEHTHPOBATHCS B pa3jMYHBIX MCTOYHMKAX WH(popManuu (TeKcTe yueOHOro mocoowms,
HAy4YHO-TIOMYJISIPHOM JIMTEpaType, OMOIOTHISCKUX CIIOBAPSIX U CIPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax maHHBIX, B MHTepHeTe), aHANM3MPOBAaTh HMH(GOPMALMIO DPA3TMYHBIX BUAOB U (GopM
MIPEICTaBICHUS, KPUTHYECKH OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEIHBOCTE;

bopMyITHpOBaTh 3aMpPOCHl M TPUMEHSTh pPa3IMYHBIE METOIbI NPU TIOMCKE U OTOOpe
Ounonornyeckoil nHMOpPMAaIU, HEOOXOIUMOM JJIsl BHITIOJIHEHHS YUYEOHBIX 3a]1a4;

NpUOOPETATh OMBIT WCIOJIH30BAHUS HH(POPMANMHOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpIIECHCTBOBAThH KYJIbTYyPY aKTUBHOTO M CIIOJIb30BAHUS PA3IMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIBHYIO (OpMYy TMpEeACTaBIEHUS OHOIOTHMYECKOi
uHdopmaruu (cxeMbl, rpauKy, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTOE);

UCIONb30BaTh HAYUYHBIM S3bIK B KauecTBE CpelcTBa NIpu paboTre ¢ OHOIOrHYECKOM
uH(popMaIueil: TpUMEHATh XUMHUYEcKHe, (U3NYecKue M MATeMaTUYeCKUEe 3HAKU M CHMBOJIBI,
dbopmyibl, abOpeBUATYpy, HOMEHKJIATYpy, HCIIOJIb30BaTh M IPEeoOpa3oBbIBaTh 3HAKOBO-
CHMBOJINYECKHE CPEACTBA HATISITHOCTH;

BJIQJICTh HABBIKAMH pACIO3HABAHUS H 3aIMUThl  WHGOPMAIHUHA, WHPOPMAIIMOHHON
0€30I1acCHOCTH JTMYHOCTH.

OBi1ajieHHe YHUBEPCATBbHBIMI KOMMYHUKATHBHBIMU 1€CTBUSIMH:

1) o6mennme:

OCYIIECTBIISATh KOMMYHHKAIIUU BO BceX c(epax KU3HU, aKTUBHO YYacTBOBATH B JHAJIOTE
WIH JUCKYCCHU TIO CYIIECTBY OOCYyKIaeMol TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI, BBICKA3bIBATH
CYKIICHUS OTHOCHTEIHLHO BBIMIOJIHEHUS TMpEeAsiaraeMoi 3a/add, YYUTBHIBATH HMHTEPECHl U
COTJIACOBAaHHOCTH TIO3HIIHIA JPYTHX YYACTHUKOB JTUAJIOTA UM JUCKYCCHH);



pacro3HaBaTh HeBepOaJbHBIE CpEACTBA OOIICHHUS, TMOHUMATh 3HAYEHHUE COIHMAIBHBIX
3HAKOB, MPEINOCHIJIOK BOSHUKHOBEHHS KOH(MIUKTHBIX CUTYaIMil, yMETh CMATYaTh KOH(MIUKTHI U
BECTU IIEPETOBOPHI;

BIIQJIETh PA3NMYHBIMH CIIOCOOAMH OOIIEHUS W B3aUMOJCHCTBUS, TOHUMATh HAMEPEHHS
JpPYTUX JIIOJIEH, NPOSBISTh YBAKUTEIbHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOU (hopme
(bopMyIUpPOBaTh CBOM BO3PAXKECHHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOK TOYKY 3PEHHMS C MCIOJb30BAHUEM SA3BIKOBBIX
CpENCTB.

2) COBMeCTHAasl 1eITeJIbHOCTh:

MOHUMATh U MCIOJL30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIWBHAYyaJTbHOW PaOOTHI MpHU
peleHuu OUOIOrHYeCcKOi MpoOIeMbl, 00OCHOBBIBATh HEOOXOIUMOCTh MIPHUMEHEHHSI TPYIIIOBBIX
(bopM B3auMOIEHCTBYSI IPU PEIICHUU YUeOHOH 3a/1a4H;

BBHIOMpPATh TEMATHUKY U METOJIbI COBMECTHBIX JEHCTBUU C y4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN Ka)KJI0r0 YJIEHA KOJUIEKTUBA;

MPUHAMATh LEIM COBMECTHOM JESITEIbHOCTH, OPraHU30BBIBATH W KOOPAWHHPOBATH
JEHCTBUS MO €€ NOCTHIKEHHUIO: COCTaBJIATh IUIAH NEUCTBUW, PACHPENEHATh POJU C YYETOM
MHEHUN y4aCTHUKOB, 00CYX/1aTh pe3yJbTaThl COBMECTHON PabOTHI,

OLIEHMBATh KAYECTBO CBOET'O BKJIA/Ja U Ka)XJOT0 YUaCTHHKA KOMaHJbI B OOUIMI pe3yJbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTb HOBbIE€ MPOEKTHI, OLEHUBATH UJEU C IO3ULIMM HOBU3HBI, OPUTMHAIBHOCTH,
NPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPAaTErHMYECKOE IIOBEACHME B PA3JIMYHBIX CUTYyalUsX,
MPOSIBIISITH TBOPYECTBO M BOOOpakeHUe, ObITh HHUIIMATHBHBIM.

OBiaieHHe YHMBEPCATbHBIMH PeryJISTUBHBIMH 1efiCTBUSIMU:

1) camoopranu3anms:

UCMOJb30BaTh OHOJIOTMYECKUE 3HAHUS JUIs BBIABIEHHUS MpoOJIeM M HMX pElIeHUS B
YKU3HCHHBIX U YYCOHBIX CUTYaIUAX;

BbIOMpATh HA OCHOBE OMOJIOIMYECKHUX 3HAHUM IIeJIEBbIE U CMBICIIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX W IMOCTYNKax IO OTHOUIEHUIO K KUBOH NPUPOJE, CBOEMY 3[0POBBI0 U 310POBBIO
OKPYKAIOIINX;

CaMOCTOSITEIIFHO OCYIIECTBISATh MO3HABATENBHYIO JICSITEIHbHOCTH, BBISBISTH MPOOIIEMBI,
CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIE 3a/layd B 0Opa30BATEIbHON JEATEIBHOCTH W
KU3HEHHBIX CUTYaIMIX;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAaH PELICHMsI IPOOJIEMBI ¢ YIETOM MMEIOIINXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUTEHUI;

J1aBaTh OLIEHKY HOBBIM CUTYallMsIM;

pacuupsITh paMK{ Y4eOHOT 0 IIpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHIA;

JIeNaTh OCO3HAHHBIN BHIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OIICHUBAThH IPHOOPETEHHBIN OIBIT;

Croco0cTBOBaTH (POPMHUPOBAHUIO U TPOSIBIICHUIO IIMPOKON SPYAUIIMH B Pa3HBIX 00 JIaCTIX
3HaHUH, TOCTOSHHO MOBHIIIATh CBOM 00pa30BaTEIbHBIN U KYJILTYPHBIH YPOBCHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OILICHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTHUBBI B AESATEIbHOCTb, OLIEHUBATH
COOTBETCTBHE PE3YJIbTATOB LEJISIM;

BJIa/IETh HaBBIKAMM [TO3HABATENbHONW peduieKCUN KaK OCO3HAHUS COBEPIIAEMbIX JeHCTBUN
Y MBICITUTEJILHBIX MPOLIECCOB, UX PE3YyJIbTaTOB U OCHOBAHUH, UCIOIb30BaTh MPUEMBI pediiekcun
JUISL OLIEHKH CUTYaIllH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHHS 10 UX CHUKEHUIO;

MPUHUMATh MOTHUBBI U apT'YMEHTHI APYTUX [PU aHAJIHU3€ PE3YJIbTATOB JEATEIbHOCTH;

3) npuHATHE CeOs1 U IPYTHX:



MPUHUMATE ce0s, TOHUMas CBOM HEJJOCTATKH U JOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U APT'YMEHTHI APYTUX IPU aHAJIM3€E PE3YJIbTaTOB AESITEIbHOCTH;
MpU3HABaTh CBOE MPABO U MPaBO JPYTUX Ha OLIMOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C IMO3UIIUU APYTrOro YeIOBEKa.

INPEJMETHBIE PE3YJIbTATDBI

[IpenmeTHBIE pE3yJbTATBl OCBOCHMS CoOJep)KaHUA ydeOHoro mpeamera «buonorus» Ha
yrayOnéHHOM YpOBHE OPHEHTHPOBAHBI HA oOecriedeHrne MpopUIbHOTO 00yUYeHUS 00yUJaro X Cs
ouonornu. OHM BKIIOYAIOT: crenuuyeckue aias OHOJOTMM Hay4dHble 3HAHUSA, YMEHUS H
crocoObl JIeWCTBUH MO OCBOEHHUIO, HWHTEPIpEeTalliM M MpeoOpa3oBaHUI0 3HAHWN, BUIBI
NEeSITENbHOCTU 1O TOJYYEHHUIO HOBBIX 3HAHMM M WX MPUMEHEHHUIO B Pa3MYHbIX Y4eOHBIX, a
TaK€e B PEAJIbHBIX KU3HEHHbIX cUTyauusax. [IpeqmeTHslie pe3yabTaThl IPEACTaBIEHbI 110 Fo1aM
U3Yy4EHUS.

IIpenmeTHble pe3ynbTaThl OcBOeHHUs ydeOHoro mnpeamera «buonorusi» B 10 Knacce
JOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTb 3HAHUN O MECTE U POJIM OMOJIOTMM B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAaHUU €CTECTBEHHO-HAY4YHOH KapTUHbl MHpa, B IIO3HAHUU 3aKOHOB IPUPOABI U
peleHuy npo0JieM palOHAIBHOrO MPUPOAOIO0JIB30BAHUS, O BKJIa1€ POCCUHCKUX U 3apyOeKHbBIX
yUYEHBIX B pa3BUTHE OMOJIOTHH;

BJIAJICHUE CHCTEMOH OHOJOIMYECKUX 3HAHHMM, KOTOpas BKIIOYAECT: OCHOBOIIOJIATarolye
OMONIOruuecKue TEepPMUHBI U TOHATHUS (KU3HB, KIETKa, OPraHM3M, MeTaboJM3M, IOMeocTas,
CaMOperyJisilius, CaMOBOCIIPOU3BEIEHUE, HACIIENCTBEHHOCTb, U3MEHUNBOCTD, POCT U PAa3BUTHE),
Ouonornueckue Tteopuu (kiaetouHas teopus T. IllBanna, M. Ilneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacienctBeHHoctd T. Moprana), yuenus (H. Y. BaBuiioBa — o meHTpax
MHOT000pa3us U MPOUCXOXKJICHUS KYJIbTYPHBIX PACT€HUH), 3aKOHBI (equHO00pa3us MOTOMKOB
MIEPBOT0 MOKOJIEHUS, PacIIENIeHHs], YUCTOThl TaMeT, He3aBUCUMOro HacienoBanus I'. Mengens,
TOMOJIOTUYECKUX PSIOB B HacliencTBeHHON wu3meHunBocty H. M. BaswioBa), mpuHIUIBI
(KOMIIJIEeMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJIaMU HAay4YHOTO MO3HAHUS, UCIOIb3yEeMbIX B OMOIIOrHYECKUX
HCCJIEZIOBAHUAX JKUBBIX OOBEKTOB (OIKcaHNe, U3MEepeHue, HaOI0IeHNe, SKCIICPUMEHT);

YMEHME BBLACIATh CYLECTBEHHbIE NMPU3HAKHU: BUPYCOB, KIETOK MPOKApUOT U JyKapuoT,
OJTHOKJIETOUHBIX U MHOT'OKJIETOYHBIX OPraHHW3MOB, B TOM 4Mclle OaKkTepuil, TpuOOB, pacTeHUH,
KUBOTHBIX M Y€JIOBEKA, CTPOEHUS OPraHOB U CHCTEM OpPraHOB PAacTEHHi, )KMBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  JKU3HENEATEIbHOCTH, NPOTEKAIOUIMX B OpraHU3Max pacTeHHUHl, >KUBOTHBIX MU
4eJI0BeKa, OMOJIOTHYECKHX MPOLIECCOB: OOMEHA BEUIECTB (METa00aU3M), IPEBPALLEHUS YHEPTHH,
OpoXkeHusi, aBTOTPOPHOr0 U TeTepoTPO(HOro THIOB MHUTAaHUA, (POTOCHHTE3a M XEMOCHHTE3A,
MHTO3a, Mei03a, raMeToreHe3a, 3MOpruoreHes3a, HoCTIMOPUOHAIBHOIO Pa3BUTHS, Pa3MHOKEHHS,
VUHAMBUAYAJIBHOIO PAa3BUTUS OpraHu3Ma (OHTOI€HE3a), B3aUMOJEHCTBUS T'E€HOB, I'eTEepO3Hca,
HCKYCCTBEHHOI'0 0TOOpA;

YMEHHUE YCTAaHABJIMBATh B3aHMMOCBS3M MEXAY OPraHOMJAaMHU KIETKH U UX (YHKLIHAMH,
CTPOEHHMEM KJIETOK pa3HbIX TKaHEH M UX QyHKIHUSIMHU, MEKAY OpraHaMU ¥ CUCTEMaMHU OpPraHOB Y
pacTeHHi, XMBOTHBIX M YEJIOBEKa M HUX (QYHKUUSAMH, MEXIy CHCTEMaMH OpraHoB U HX
GYHKIMSIMHM, MEXAy JTanmaMd oOMEHa BEIIEeCTB, ATallaMU KJIETOYHOrO0 IMKJIA M >KU3HEHHBIX
LMKIOB OpraHM3MOB, J3TanaMd AMOPHOHAJIBHOIO pa3BUTUS, TEHOTUIIOM U (EHOTUIIOM,
¢enotunom u (hakTOpamu cpesbl OO TaHMUS;

YMEHHE BBISIBIATH OTJIMYUTENIbHbIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHCJIE PacTEHUH,
KUBOTHBIX U Y€JIOBEKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apPryMEHThI, OMOJOrMUECKY0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JUISl 10KA3aTEIbCTBA POJCTBA OPraHU3MOB Pa3HbIX CUCTEMATUYECKUX I'PYIIIL;



YMEHHE pellaTh OHOJIOrMYecKHe 3a/ayd, BBIABISATH NPUYUHHO-CICACTBEHHBIE CBS3U
MEXJY HCCIeAyeMbIMH OWOJIOTMYECKUMHU MPOIECCAaMH M SBJICHHUSIMH, [1€JaTh BBIBOABI U
IIPOTHO3bI HA OCHOBAHUU TMOJYYEHHBIX PE3yIbTaTOB;

yYMEHHUE BBINOJHATH J1a0OPaTOPHBIC M MPAKTUYECKUE PaOdOThI, COOJIIOIATh MpaBHA MPH
pabote ¢ yueOHBIM | JIa0OPAaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJIBUTATh THUIIOTE3bI, MPOBEPATh HX OSKCICPUMEHTAIBHBIMH CPEIICTBAMH,
(bopMynupys LeNb HCCIeI0BaHus, AHAIM3UPOBATh MOJIyYE€HHBIE Pe3yJIbTaThl U JI€JaTh BHIBOJIbI;

yMEHHE YJYacCTBOBATh B y4eOHO-MCCIIENOBATEIBCKOW paboTe Mo OWOJOTHHU, SKOJOTUH U
MEIMIIMHE, TPOBOAMMON Ha 0a3e HIKOJbHBIX HAaYYHBIX OOIIECTB, U MYOJUYHO MPEACTABIATH
MOJTyYEHHBIC PE3yJIbTATHl HA YICHUYSCKUX KOH(EPEHITUX;

YMEHHE OILEHUBATh JTHYECKHE AacCIEeKThl COBPEMEHHBIX WCCIEIOBAaHUN B 00JIACTH
OWoNornM W MeIUIUHBI (KIOHHPOBAaHUE, WCKYCCTBEHHOE OILIOJOTBOPEHUE, HAIMPABICHHOE
W3MEHEHHE TeHOMA U CO3/IaHHEe TPAHCTCHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBISITh OCO3HAHHBIN BEIOOD Oyayieil mpodeccnoHaabHOM e TeIbHOCTH B
o0yracté OMOJIOTUY, METUIIUHBI, ONOTEXHOJIOTUH, BETEPUHAPUH, CEIHCKOTO XO031CTBA, TUIIEBON
MPOMBINUICHHOCTH, YTIyONSTh IMO3HABATEIbHBIA HHTEpPEC, HAIMPABICHHBI HAa OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEW MPOPECCHU U TPOAODKEHHE OHOJOTHYECKOro oOpa3oBaHHUS B
OpraHu3alMsIX CPeIHEro NPoeCcCHOHATBHOIO U BHICIIET0 00pa30BaHusl.

[IpenmeTHBIE pe3ynbTaThl OCBOEHUs ydyeOHOoro mnpeamera «buomorus» B 11 Kanacce
JOJKHBI OTPaXKaTh:

cOpMUPOBAHHOCTb 3HAHUN O MECTE U POJIM OUOJIOTHH B CUCTEME €CTECTBEHHBIX HayK, B
(hOopMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOH KAapTUHBI MHpa, B IMO3HAHUHM 3aKOHOB
MPUPOJIBI U PEIICHUH DKOJIIOTMYECKUX IMPOOJIEM YelOBeYecTBa, a TAKXKE B PEIICHHUH BOIPOCOB
palMOHANIBHOIO IMPUPOJONOIb30BaHUSA, U B (OPMUPOBAHUU IIEHHOCTHOI'O OTHOILEHUS K
npupoze, OOIIECTBY, YENOBEKY, O BKJIaJIe POCCHUCKUX U 3apyOeKHBIX YUYEHBIX-OHMOJIOTOB B
pa3BuTHE OUOJIOTHH;

YMEHHE BJaJIeTh CUCTEMOM OMOJIOrMYEeCKUX 3HAHUM, KOTOpas BKJIIOYAET ONpENeSICHUs U
MMOHUMAHUE CYIIHOCTA OCHOBOIIOJIATAIOIIUX OWOJOTHYECKUX TEPMHUHOB W TOHATHH (BHI,
sKkocucrema, Ouocdepa), Oumosornueckue Tteopun (dBomormoHHas Tteopus Y. JlapBuHa,
CHUHTETHYECcKasi Teopus sBosounu), ydeHus (A. H. CesepuoBa — 0 MmyTsAX U HampaBJIEHUSAX
sBomonnu, B.W. BepHaackoro — o 6uocdepe), 3aKoHsl (renetuueckoro paBHoecus [x. Xapau
u B. BaitnOepra, 3apoasimeBoro cxoxnctsa K. M. bapa), npaBuna (munumyma lO. Jlubuxa,
9KOJIOTHYECKOW MUpaMU/Ibl SHEPrun), runoressl (runoresa «mupa PHK» V. 'unbepra);

YMEHHE BJIAJIETh OCHOBHBIMH METOJaMH HAYYHOI'O TIIO3HAHUS, HWCHOJB3YEMbIMH B
OMOJIOTHYECKUX HCCIICNOBAHUSIX JKUBBIX OOBEKTOB M OKOCHCTEM (OMHCaHHE, H3MEpEHHUeE,
HaOJI0IeHHEe, IKCIIEPUMEHT), COCOO0aMU BBISBICHUS M OLIEHKU AHTPOIIOTEHHBIX M3MEHEHHIl B
IPUPO/E;

YMEHHE BBIIENSATh CYLIECTBECHHbIE IMPU3HAKH: BHUJAOB, OMOTEOIEHO30B, IKOCHUCTEM U
Oouocdepbl, CTaOMIM3UPYIOMIEro, ABHXKYIIETO W Pa3pbIBAIOIIETO E€CTECTBEHHOro 0TOOpa,
AJJIONAaTPUYECKOTr0 U CUMITATPHYECKOr0 BHI000Pa30BAHMS, BIUSIHUS ABMKYIIUX CHJI DBOJIIOLIUN
Ha TeHO(MOH MOIMYJISINH, MPUCIOCOOJIEHHOCTH OPraHU3MOB K Cpeie OOMTaHUS, YepeIOBAHMS
HaIlpaBJIEHU 3BOIOLMH, KPYTOBOPOTA BELECTB U NOTOKA SHEPIUU B SKOCUCTEMAX;

YMEHHME YCTaHaBJIMBaTh B3aUMOCBS3M MEXKIY MPOIECCAMH 3BOJIOLUHU, JIBHKYIIUMHU
CUJIaMH aHTpOIIOreHe3a, KOMIIOHEHTaMU Pa3JMYHbIX IKOCHCTEM U IMPHUCIOCOOJIEHUSMU K HUM
OpraHu3MOB;

YMEHHE BBISBJIATH OTJIMYUTEIILHBIC TTPU3HAKH KUBBIX CHCTEM, TPUCIIOCOOJICHHOCTh BHU/IOB
K cperne oOuTaHMs, aOMOTUYECKUX M OMOTHYECKMX KOMIIOHEHTOB HIKOCHCTEM, B3aMMOCBS3El
OpPraHu3MOB B COOOIIIECTBAX, AHTPOIIOT€HHBIX U3MEHEHHH B 3KOCUCTEMAaX CBOEH MECTH OCTH;

YMEHHE HCIIOJIh30BaTh COOTBETCTBYIOIIME apPTyMEHTHI, OMOJOTHYECKYI0 TEPMUHOJIOTHIO U
CHMBOJIMKY JUIS JIOKa3aTelbCTBA POACTBA OPraHW3MOB PAa3HBIX CHUCTEMATHYECKUX TPYIIIL,



B3aMMOCBSI3U OPraHM3MOB M Cpe/lbl OOMTaHUs, €JUHCTBA YEJIOBEYECKUX pac, HEOOXOAMMOCTH
COXpaHEHUs MHOrooOpas3usi BUAOB U SKOCHCTEM KaK YCJIOBHs COCYIIECTBOBAHHUS HPUPOIbLI U
4eJI0BEYECTBA;

yMEHHUE pemaTh OWOJOrMYecKHe 3a/lauyd, BBIABIATH MPUYMHHO-CIIECACTBEHHBIE CBSI3U
MEXJy HCCIEAYyEeMbIMH OHOJIOIMYECKUMHU MpolLeccaMu M SBJICHUSMH, J€JaTh BBIBOABI U
IIPOrHO3bI HA OCHOBAHUH MOJIyYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIIOJHATH Ja00paTOpHblEe U MpaKTUYecKue pabdoThl, cOoOM0NaTh MpaBuia MpU
paboTe ¢ yueOHBIM | JIA00PAaTOPHBIM 000PYIOBAHUEM;

YMEHHME BBIIBUTaTh THUIOTE3bl, MPOBEPATh MX OSKCIEPUMEHTAIbHBIMU CpEJCTBAMH,
(bopMynupys 1eNb HCCaeI0BaHus, aHAJIM3UPOBATh MOJTy4YeHHbIE pe3yIbTaThl U JAeNIaTh BBIBOABL;

YMEHHME Y4YacTBOBATh B y4eOHO-MCCIIEN0BATENbCKONM paboTe MO0 OMOJIOrMH, 3KOJOTUMU U
MEIUIMHE, TPOBOJUMON Ha 0a3e MIKOJBbHBIX HAYYHBIX OOIIECTB, M IMYOJMYHO MPEACTaBIATH
MOJTY4YEHHBIC PE3YNIbTaThl HA YYCHUYECKUX KOH(EPEHIINSX;

YMEHHME OLICHMBAThb TMIIOTE3bl M TEOPUU O IIPOUCXOXKAECHUU JKHU3HHM, 4YEIOBEKa U
YeJI0BEYECKUX pac, O IPHUYMHAX, MOCIEACTBUSAX U cloco0ax MpPeAoTBpalleHUs TII100abHbIX
U3MeHeHul B 6nocdepe;

YMEHME OCYLIECTBJIATh OCO3HAHHBIHN BBIOOp Oynyliel npodeccrnoHanbHON 1eATeIbHOCTH B
obmacTh  OMOJIOTMH, SKOJIOTHMHM, HPUPOAONOIb30BAHUSA, MEIUIMHBL, OHOTEXHOJIOTUH,
IICUXOJIOTUH, BETEPUHAPUHU, CEIbCKOI'O XO3sHCTBA, MUIIEBOH MPOMBIIUIEHHOCTH, YIIIyOJsTh
[IO3HABATeNIbHBIII HMHTEpeC, HampaBlEHHbIH HAa OCO3HAHHBIH BBIOOP COOTBETCTBYIOLIECH
npodeccu M MPOAODKEHHE OHOJIOTMYECKOro 00pa3oBaHUs B OpPraHM3alUAX CpPEIHEro
po¢ecCHOHATIBHOIO U BhICIIEr0 00pa30BaHusl.



TEMATHUYECKOE INTAHUPOBAHUE

10 KIIACC
KouuyecrBo yacos
Ne ni/m HaumeHoBaHue pa3iesioB U TeM POrpaMMbl Beero Konrpoabubie | Ilpakruueckne | JJIEKTPOHHBIE (H(POBLIE)
padoThI padoThI o0pa3oBaTeIbHbIE PeCypPChI
1 buonorus kak Hayka 1
2 JKuBble cUCTEMBI U UX U3y4YECHHUE 2
3 Buosorus kierku 2 0.5
4 XuMHueckast opraHu3anus KJIeTKU 7
5 Crpoenue u QyHKIUU KIETKH 6
5 OOMeH BellecTB U MpeBpalleHie SHEPTUU B 5 1
KJIETKE bubmumoreka [IOK
7 HacnencrBennas undopmanus u peamsaus eé 5 05 :;‘ips/// /5 Tﬁ:éf_omw 7f413368
B KJIETKE Ntp-//school- :
8 YKW3HEHHBIN UK KIIETKU 3 1 :‘(t)tllze/(/:gsir:)'.eribj'run'
9 Ctpoenue U QyHKIMU OPraHU3MOB 10 15 http://bio.1september.ru/urok/
10 Pa3mHOXeHME U pa3BUTHE OPraHU3MOB 5 1.5 http://djvu-inf.narod.ru/
1 'enernka — HayKa O HACJIECTBEHHOCTH U 5 05 http://biology.ru/index.php
W3MEHYMBOCTH OPTaHN3MOB
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 5 0,5
13 3aKOHOMEPHOCTH H3MEHUYUBOCTH 5 1
14 I'eneruka uenoBeka 1 0.5
15 Cenekuusi OpraHnu3MoB 2 1
16 buotexHonorus u cHHTETUYECKast OUOIOTHs 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 64 0 12,5



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

11 KUIACC

HanmeHnoBaHue pa3aesioB U TeM

KoanuyecTBo yacoB

DJIeKTPOHHBIE (LM (] pPOBHIE)

Ne i/m Kourposbubie | Ilpakruyeckune
NPOrpaMMbl Bcero o0pa3oBaTebHbIE PeCYPChI
padoTHhI padoThI

1 3apoXxaCHIE U PA3BUTHE SBOJTOIIMOHHBIX 4
MIPEICTaBICHUN B OMOJIOTHH
MuKpo3BOMIOIHS U € pe3yJIbTaThl 14 2
MaxkposBomonust u € pe3yIbTaThl 6

4 [TpoucxoxeHue U pa3BUTHE KU3HU HA 15 15
3emie ' bu6mnoreka [JOK

5 [IponcxoxeHne yeaoBeka — 10 1 Eﬁps// ! mheds;)o.ru/ 77413368

p://scnhool-
AHTPOIIOTCHE3
P collection.edu.ru/).
DKOJOTHsI — HayKa O B3aUMOOTHOIIEHHSIX htto://ebio.ru/
p: .

6 OpPraHU3MOB U HAJJOPraHU3MEHHBIX CUCTEM 3 0.5 htto://bio. Lseptember. ru/urok/
C OKpYXaroIei cpeioi http://djvu-inf.narod.ru/
Opranu3mel U cpena OOUTaHUS 15 http://biology.ru/index.php
DKOJIOTHS BUIOB U MOM YIS 0.5
DKOJIOrUs COOOIIECTB. DKOJIOTHUECKHUE

9 B 12 05
CHCTEMBI

10 buocdepa — rmobanpHas skocucTeMa 6

11 UenoBek 1 OKpYKaroIas cpeaa 6

OBIIEE KOJIMYECTBO YACOB I10
- 102 0 7.5

I[TPOTPAMME



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JISA YYEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1.B.C.PoxuioB. TemaTrueckuii 1 UTOroBbIi KOHTPOJIb. COOPHUK TPOBEPOUHBIX PadOT.
buonorus. 10 knacc. Mocksa 2014r.

3. OIIl.Aynkuna. buosorus 6-11 knaccel. IIpoBepounsie TeCThl, pa3HOYPOBHEBBIE 3a/1aHUS.
Bourorpan: Yuurens, 2012r

4. H.A.bornanos. KonTponbHo-u3MepurtenbHblie MaTepuansl. buonorus 10 ximace. @I'OC.
Mocksa. Bako, 2016r.

5. A.A.Kupunenko. buonorus. Paznen «9Bomonus opranndeckoro Mupay. Teopus,
TPEHUPOBOUYHBIC 3a1anus. Jlernon, 2016r.

6. A.A Kupunenko. buonorus. Paznen «I'eneruka». Bee tunsl 3anad. TpeHupoBodHas
terpanp. Jlernon, 2016w

7. C.1.KonecuukoB. buonorus. Paznen «Okonorus». Teopus, TpEHUPOBOYHBIE 3aJaHUS.
Jlernon, 2016r.

8. B.C.PoxsnoB. TemaTnueckuii 1 UTOroBblii KOHTPOJIb. COOPHUK MPOBEPOUHBIX PabOT.
buonorus. 11 xinacec. Mocksa 2014r.

[IBernioB. buomnorus. O6mas ouonorus 10-11 kmacesl. Mocksa. poga.2012r.

10. H.A.bornanoB KontponsHo-u3mepurenbubie Mmatepuansl. buonorus 11 xmacc. ®I'OC.
Mocksa. Bako, 2016r.

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET

1. «Enunas xomnexuus Lupposeix O6pazoBarenbHbix PecypcoB» (Habop nu@poBbIxX
pecypcoB k yueonukam auaud B.B. ITaceunuka) (http://school-collection.edu.ru/).

2. http://bio.1september.ru/urok/ -Matepuaisl K ypoky. Bce paboTsl, Ha OCHOBE
KOTOPBIX CO3J1aH CalT, ObUIM onmyOiMKoBaHbl B razere "buonorus". ABTopamu caiita

npoyeaaHa 6oJblias padoTa 0 CUCTEMaTH3HPOBAHUIO I'a3€THBIX CTAaTel ¢ y4ETOM
LIKOJIbHOM y4eOHOM mporpaMMel 1o npeamety "buonorus".
http://ebio.ru/ - Dnextponusiit yueOHuk «buonorusy». CoaepXuT Bce pa3aesibl

|~

Ononorun: OOTaHUKY, 300JI0THIO, AHATOMUIO U (DU3HOJIOTHIO YEeTTOBEKa, OCHOBBI
IIUTOJIOTMH Y T€HETUKH, YBOJIIOIIMOHHYIO TEOPHUIO U IKOJIOTHI0. MOXeT ObITh
PEKOMEHIOBaH YYaIMMCS TSl CAMOCTOSITEIbHON pabOTHI.

8. http://djvu-inf.narod.ru/ - sanexTponHas OubaHOTEKA

http://biology.ru/index.php - Caiit siBnsiercst UHTepHET — Bepcueli yaeOHOro Kypca Ha
komnakT-nucke "OTkpsiTas buosnorus".



http://school-collection.edu.ru/
http://bio.1september.ru/urok/
http://ebio.ru/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

