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MNOACHUTEJIbHAS 3AIINCKA

[Tporpamma o yuebHomy npeamery "buosnorus” (naiee - OMOJIOTHUS) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 oOpazoBannn B Poccuiickoit Deaepanun»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro mnpeamMera «bHoOTusS» U OCHOBHBIX IOJIOKEHHH (penepanbHOi paboueil mporpaMmbl
BOCITUTAHHUS.

VYuebusiii npeamer «buonorus» yrimyonénnoro ypoBHs wu3yudenust (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHON oOiactu «EcTecTBEHHO-HAYYHBIE MPEAMETHIY.
Cornacuo monoxenussm OI'OC COO mnpodunpHbie yueOHbIE MNpeIMEeThl, H3ydaeMble Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM mauddepeHnmnany 00y4eHus Ha ypOBHE CPETHET0
oOmiero oOpa3oBaHUS M NMPHU3BAaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKY OCHOBHBIM OOIIMM,
CpeIHUM OOIIMM, CpeIHUM MPOPEeCcCHOHANBHBIM U BBICHIMM oOpa3zoBaHueM. B To ke Bpems
KOKIBIA U3 3TUX Y4E€OHBIX MPEIMETOB JOKEH ObITh OPUEHTHUPOBAH HA IPUOPUTETHOE PELLICHUE
o0pa3oBaTeNnbHbIX, BOCIHUTATEIbHBIX M PAa3BUBAIOIIMUX 3ajlad, CBSA3AHHBIX ¢ MpodopueHTtanueit
0o0yyarolmuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JacTM Hay4HOro 3HaHUS,
CBSA3aHHOTO C OWOJOTHEH, MEAUIIMHON, SKOJOTHEH, IMCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Tporpamma no yue6HOMy npeamery "buonorus" gaét mpencraBieHre O LIETU U 3aadax
U3ydeHus yaeOHoro npeamera «bruonorus» Ha yriayOI€HHOM ypOBHE, ONpeessieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHE, €ro CTPYKTYpUpPOBAHHE MO pa3iesiaM U Temaw,
pacrpenienieHue 1o KiaccaM, peKOMEHIYET IMOCIe0BaTeIbHOCTh H3yYeHHs y4eOHOT0 MaTepuraa
C yu€TOM MEXIIPEJIMETHbIX U BHYTPUIIPEAMETHBIX CBs3€H, JIOTHMKH Yy4eOHOro Ipoliecca,
BO3pAacTHBIX OCOOEHHOCTEH oOydwaromuxcs. B mporpamme mo OHOJOrMU peayv30BaH IMPUHLIHUIT
IPEEMCTBEHHOCTH C H3y4Ye€HHEM OHMOJOrMH Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Onmarogaps 4yemMy [pOCMaTpHUBAaeTCs  HaIlpaBICHHOCTh Ha  IOCIEYIOIlee  pa3BUTHE
OMOJIOTUYECKUX 3HAHHWM, OpPUEHTHPOBAHHBIX Ha (OPMHUPOBAHHE €CTECTBEHHO-HAyYHOTO
MHUPOBO33PEHUS, 3KOJOTHYECKOI0 MBIIUICHUS, IPEACTaBICHUNH O 3I0pOBOM 00Opase >KM3HH, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHUS K OKpYXarolled NpupoiHoi cpene. B mporpamme mo
OMOJOTUM Tak)Ke IOKa3aHbl BO3MOXHOCTH ydeOHoro mnpenmera «buonorus» B peanu3anuu
tpeboBanuit ®PI'OC COO k MiIaHUPYEeMbIM JMYHOCTHBIM, METAlpeJAMETHBIM MU HPEAMETHBIM
pe3yapTaTaM o0ydeHus ¥ B (OPMHPOBAHMHM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHHOMN
NeSITeIbHOCTH O0YYaloIUXCs M0 OCBOCHMIO COZAEp)KaHUS OMOJOrMYecKoro oOpa3oBaHMs Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHus.

VYuebHblit npeaMer «buosorus» Ha ypoBHE cpeaHero olmiero oOpa3oBaHUS 3aBeplIAET
Ouonoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTHPOBAH Ha pacIIMpeHUe U yriyOlieHne 3HaHuM
oOyyaromuxcst O JKMBOM TNpUpPOAE, OCHOBAX MOJEKYISIPHOW M KIETOYHOM Oumosoruw,
HMOpHUOJIOTUN U OMOJIOTUU PA3BUTHS, T€HETHKHU, CENEKIIMHU, OMOTEXHOJOTHH, 3BOJIOIMOHHOTO
YUEHUS U DKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YpOBHE OpPUEHTHMPOBAHO Ha
HOJATOTOBKY OOYyYaroIuXcs K TOCIEIYIONIEMY MOJIY4YEeHHIO0 OHOJIOrnyeckoro oOpa3oBaHUS B
By3axX M OpraHM3alUsaX CpeAHero npodeccruoHaibHOro oopasoBanusa. OCHOBY €ro COJEp>KaHUs
COCTaBJIIET CHUCTEMa OHMOJOTMYECKMX 3HAHMHM, MOJIYYEHHBIX MpPU HM3YYEHUH OOy4aromUMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/IeJioB OHOJOTMM HAa YpPOBHE OCHOBHOI'O OOIIETo
oOpa3oBanus, B 10—11 kinaccax 3TH 3HaHUA MOJTYy4YarOT pa3BUTHE. Tak, pacCIIUPEHbI U YIITyOJIeHbI
OMOJIOTHYECKHE 3HAHUSA O PACTEHMSX, >KUBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me 4YeloBeKa,
O0IMMX 3aKOHOMEPHOCTSX KH3HH, JOMOJHHUTEIbHO BKJIIOUEHBI OMOJIOTHYECKHE CBEIEHUS
MPUKIIATHOTO M TOUCKOBOTO XapakTepa, KOTOPhIE MOXHO HCIIOJIb30BaTh KaK OPUEHTHUPHI AJIs
nocieayomero Beidopa npodeccun. BozMokHa Takke MHTErpasi OMOJIOTHYECKUX 3HAHUM C



COOTBETCTBYIOLUMH 3HAHUSAMH, TOTYYEHHBIMU O0yYarOIIUMUCS TPU U3YYECHUH (PU3UKH, XMMHUH,
reorpaduy 1 MaTEMaTHUKH.

Ctpykrypa mporpammbl 1o ydeOHOMY mpenmery "buomnorus" oTpaxaeT CHCTEMHO-
YPOBHEBBIM M SBONIOIMOHHBIN MOAXOABI K H3yueHuto Ouonoruu. CoOriacHo UM, HU3y4aroTCs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIS )KUBBIX CUCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
SBOJIIOIIMM OPraHMYECKOr0 Mupa Ha 3emiie, COXpaHEHHs OHOJOTrHYEeCKOro pa3HooOpasus
wianetsl. Tak, B 10 kiacce M3y4yaroTCs OCHOBBI MOJIEKYJISPHOW M KIETOYHOW Ouojoruwy,
SMOPUOJIOTHH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJEKUNU, OMOTEXHOJIIOTUN U CUHTETUYECKON
OMOJIOTHH, aKTYyaJU3UpPYIOTCS 3HAaHUS OOydJarolmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢uznonoruu venoseka. B 11 kitacce M3y4aroTcsi SBONIOIMOHHOE yYEHHE, OCHOBBI HKOJIOTUU U
yueHue o 6uocdepe.

VYueOuplii mnpeamer «buonorus» mnpus3BaH OOECHEUUTh OCBOCHHE OOYYarOIIUMUCS
OMOJOTMYECKUX TEOPUM M 3aKOHOB, WUJEH, NPUHLUMIOB W IpPaBW, JIeKallUX B OCHOBE
COBPEMEHHOI €CTeCTBEHHO-HAy4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUHU, MHOrooOpazuu u
0COOEHHOCTSIX KIIETKH, OpraHW3Ma, IOMyJISAUuN, OWOLEHO03a, SKOCHCTEMBI, O BBIIAIOIINXCS
HAyYHBIX JOCTH)KCHMSIX, COBPEMEHHBIX HCCIIEJOBAHUSX B OHOJOTHU, MPUKIAIHBIX ACIEKTax
Ounonornyeckux 3HaHWM. [ pa3BUTHS W MOANEpKAHUS MHTEpeca O00yJaromuxcs K OMOIoruu
HapsIly CO 3HAYUTEIBHBIM 00BbEMOM TEOPETHUYECKOIO MaTepuasia B COACPKaHUH MPOrPAMMBI IO
OMOJIOTHH TIPEIYCMOTPEHO 3HAKOMCTBO C MCTOPHEW CTAHOBJICHHMS M Pa3BUTHUsI TOW WM UHOU
o0nacTu OMONOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apYyOEKHBIX YUYEHBIX B PEIICHHE BaKHEHIINX
OMOJIOTUYECKHUX M HKOJIOTHIECKUX MTPOOIIEM.

Llenp u3yuenus yuebnoro npenmera «buosjorus» Ha yriayOn€HHOM ypoOBHE — OBJa/ICHUE
00y4JaromuMHUCs 3HAHUAMH O CTPYKTYpHO-()YHKIIMOHAJIBHOW OpTraHU3allMM JKHBBIX CHUCTEM
pa3HOro paHra v NpruoOpeTeHNue YMEHHI KCI0JIb30BaTh 3T 3HAHUS B (POPMHPOBAHUM MHTEpeca
K onpeaenéHHol 001acTh MpoPeCCHOHATBHON NEATEIIBHOCTH, CBSI3aHHONW ¢ OMOJIOTHEH, WM K
BBIOOpY yueOHOT0 3aBeIeHHs I IPOAOIKEHHUS OMOJIOTHYECKOro 00pa3oBaHus.

Joctrxenue 1enu u3ydeHus ydeOHoro npeamera «buosorusi» Ha yriyOJI€HHOM YpOBHE
o0ecreynBaeTcs pelIeHueM caeIyomuX 3a/1au:

OCBOCHHE  OOYYalOIMMHUCS  CUCTEMbl  OMOJIOTMUECKMX 3HAaHMM: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOpHUSX, KOHLEMNIMAX, MIIOTe3aX, 3aKOHaX, 3aKOHOMEpPHOCTSAX M IpaBHIIaX,
COCTaBJISIIOLMX COBPEMEHHYIO €CTECTBEHHO-HAayyHYI0 KApTUHY MHpa; O CTPOCHHH,
MHOTr000pa3u U 0COOEHHOCTSX OMOJIOTHUECKUX CHUCTEM (KJIETKA, OPraHu3M, MOIMYJSALUs, BUJ,
ouoreorieHo3, Ouocdepa); O BBIJAIONMIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEIOBAHUSIX B
OHOJIOTHH;

O3HAKOMJICHHE  OO0ydYaromMxcsi €  METOJAaMM  TO3HAHMUS  JKMBOM  TNPUPOJBI:
UCCIIEI0BATEIbCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KI€TOYHOW OMOJIOrHH,
AMOpHUOJIOTUN U OMOJIOTUH PAa3BUTHS, TEHETUKU U CENEKIUH, OMOTEXHOJIOTHU U CUHTETHYECKOMN
OMONIOTHH,  TAaJEOHTOJOTMH, OKOJOTMM); METOJaMH  CaMOCTOSITEIbHOTO  MPOBEICHUS
OMOJIOTHYECKUX HCCIIEe0OBaHU B JsabopaTopuu U B mpupojae (HaOmoJaeHue, H3MEpEHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHMUE);

OBJIaJiIcHUE OOYYaIOLIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HAaXOAWTh, aHAIU3UPOBATH U
UCIIOJIb30BaTh OMOJIOTUYECKYI0 HH(POPMAIINIO; TI0JIb30BATHCS OMOJIOTHYECKON TEPMUHOIOTHEN U
CUMBOJIUKOW;  yCTaHaBIMBaTh CBSI3b MEXAY pa3BUTHEM OWOJIOTMM W  COLMAJIBHO-
HKOHOMHUYECKUMH U HSKOJIOTHYECKUMH IpOOJeMaMy YeJIOBEYECTBa; OLICHWBATh IOCIEICTBUS
CBOEHM JHEeATENIbHOCTH [0 OTHOLIEHUIO K OKpYXKarolled NIpHUpPOIHON cpene, COOCTBEHHOMY
3I0POBBI0 U 3JI0POBBIO  OKPYXKAIOIIMX JIIOAEH; OOOCHOBBIBATH M  COONIONATH MEPHI
npoUIakTUKU MH(EKIMOHHBIX 3a00J1€BaHMi, MpaBuiIa MOBEIEHUS B MPUPOJIE U 0OecTeyeHHs
0€30MaCHOCTH COOCTBEHHOM KH3HEIEATENbHOCTH B YPE3BbIUANHBIX CUTYalMsIX MPUPOJHOTO U
TEXHOTE€HHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE HayuyHble OTKPBITUS B 0O0JjacTu
OHOJIOTHH;



pasBUTHE Yy 00YYAIOLINXCS MHTEIUICKTYyalbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHUCSA OTKPBITUAMHU M COBPEMEHHBIMH HCCIEIOBaHMSIMU B OHOJIOTMH,
pemaeMbpIMH €10 TIpoOJIeMaMy, METOJOJIOTHEel OMOJIOTHYECKOTo HCCIEeIOBAHUS, MPOBEACHUS
SKCHEPUMEHTAJbHBIX HCCIICOBAHUM, pelleHus OMOJIOTMYECKHX 337ad, MOJAEIMPOBAHUSA
OMOJIOTHYECKUX 00BEKTOB U IPOIIECCOB;

BOCIIUTaHHE Y OOyYaroIMUXCsl [IEHHOCTHOIO OTHOIIEHUS K JKUBOM MPUpPOJE B LIEJIOM U K
OTHCNbHBIM €€ O0beKTaM M SBJICHUSAM; (OPMHUPOBAHUE HKOJOTUYECKOH, T€HETHYECKOH
IPaMOTHOCTH, OOLIEH KyJIbTyphbl MOBEJIEHHUS B NPUPOJE; MHTErPALMM €CTECTBEHHO-HAy4YHbIX
3HAHUMH;

npruoOpereHne 00yJaroluMHUCs KOMIIETEHTHOCTH B PAllMOHAIIBHOM IPUPOI0N0Ib30BAHUI
(coOnrosenue mpaBWJI TOBEACHHUS B MPHUPOJE, OXPaHbl BHUIOB, AKOCUCTEM, Ouochepsl),
COXPaHEHHH COOCTBEHHOI'O 3/I0pPOBbSl U 3/I0POBbsl OKPYKAIOIIMX JroAeH (COONMIOJeHUs Mep
npodunakTuku  3a0oneBaHUi, oOecriedeHne  OE30MACHOCTH  KHU3HEACITEILHOCTH B
Ype3BbIYAHBIX CUTYalUsX MPUPOJHOTO M TEXHOI'€HHOTO XapaKTepa) Ha OCHOBE UCIIOJIb30BaHUS
OMOJOrM4YEeCKUX 3HaHUN U YMEHHI B IOBCETHEBHOM KU3HU;

CO3/laHME YCIOBUH JJIi OCO3HAaHHOIO BbIOOpa OOYYaIOUIMMHUCA HHIAMBHYyaTbHON
00pa3oBaTeNbHON  TPACKTOPHH, CIIOCOOCTBYIOUIEH MOCIEAYIOMEMY HPOPecCHOHATHHOMY
CaMOOIIPEJICJIEHUI0, B COOTBETCTBUM C HWHAMBUAYAJIbHBIMU HHTEpECAMHU U MOTPEOHOCTAMHU
peruoHa.

OOwee yuCIIO 4YacoB, OTBEIEHHBIX HAa M3ydYeHUE OMOJIOTMM Ha YIriyOJIEHHOM YpPOBHE
cpenHero obmiero obpaszoBanusi, coctaBiser 204 gaca: B 10 xmacce — 102 gaca (3 waca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEZIEN0).

Ot6op oOpraHm3alMoOHHBIX (QOpPM, METOJOB W CPEACTB OOyYeHUS OHOJOTHH
OCYILECTBIISICTCS C YUETOM CHELU(PHUKH €ro COACpKaHUs U HANpaBJIEHHOCTH Ha IPOJOJIKEHUE
OMOJIOTHYECKOTO 00pa3oBaHUsI B OPraHM3ALMUAX CPEAHEr0 MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTeNnbHBIM YCIOBUEM MPU O00YYEHUM OMOJIOTMU HA YIiyOJIEHHOM YPOBHE SIBISIETCA
IpoBe/eHUEe JIabOpaTOpHBIX M MpakTHueckux pabor. Taxke yuactue oOyyaromuxcs B
BBIITOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEJIOBATENILCKAX  paboT, TeMaThka KOTOPBIX
OTpeNieNIeTCsl YYHUTEJEeM Ha OCHOBE HMEIOIIMXCS MaTepHallbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX TIPUPOIHBIX YCIOBUH.

[Tpu BeIMONIHEHNM Ta0OPATOPHBIX M MPAKTUYECKHX PabOT MCIOJB3YyeTCs 00OpYyAOBaHUE
Touxu Pocra.



COJAEP/KAHUE OBYYEHUA
10 KUIACC

CopnepxaHue IPOrpaMMbl, BBIIEICHHOE  KYpPCUBOM, HE BXOAUT B  IPOBEPKY
rocyJIapcTBeHHOM uToroBoi arrecramuu (I'A).

Tema 1. Buosnorus kak Hayka

CoBpemeHnHas O6uosiorusi — KOMILIEKCHas Hayka. KpaTkas ucropust pa3BuTHs OMOJIOTHU.
buonornueckue Hayku M u3ydaemble UMM IpoOiembl. DyHnameHTanbHbIE, NPUKIATHBIE U
IIOUCKOBBIE HAYYHBIE UCCIIEI0OBaHUs B OMOJIOTHH.

3HayeHue OuojoruM B (HOPMUPOBAHHHM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3aHHble ¢ Ouosoruei. 3HaueHHWEe OHOIOTMU B  IPAKTHYECKOH
JIEATEIbHOCTH YEJIOBEKA: MEIMILMHE, CEIbCKOM XO3AHCTBE, IPOMBILIICHHOCTH, OXpPaHe
IIPUPOJIBIL.

JleMoOHCTpaL U

[Toptpetsr: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. apsun, Y. I'apseii, I'.
Mengens, B. U. Bepuanckuii, U. II. IlaBnoB, M. M. Meunuko, H. W. Baswios, H. B.
Tumodees-Pecosckuii, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3b OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OMOIOTHYECKHX
HayK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cucTembl Kak mpeamer u3ydeHus onosorud. CBOMCTBA JKUBBIX CUCTEM: €IUHCTBO
XUMHYECKOIO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTh, CIIOXKHOCTb H YIOPSAJOYEHHOCTh
CTPYKTYpbI,  OTKPBITOCTb, CAaMOOpPraHM3alus, CaMOBOCIIPOM3BEICHHUE, Pa3APAXKUMOCTB,
WU3MEHYUBOCTb, POCT U pa3BUTHE.

YpOBHM OpraHM3allMd JKUBBIX CHCTEM: MOJIEKYJIAPHBIM, KJIETOYHBIN, TKaHEBBIH,
OpraHNU3MEHHBIM, MONYJIILIHOHHO-BUIOBO, HKOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
6uocdepusbiil. IIporeccsl, MPOUCXOASANINE B KUBBIX cucTeMax. OCHOBHbIE MPHU3HAKH >KUBOTO.
Kuzsp kak hopma cymecTBoBaHus Marepuu. Hayku, uzydaromiye *HUBbI€ CUCTEMBI HA PAa3HBIX
YPOBHSIX OpPraHU3aLNH.

N3yuenue xuBbIX cucteM. Mertoabl Ouonorudeckod Hayku. HaOmrogeHue, u3smepeHwue,
DKCIEPUMEHT, CHCTEMaTu3auus, MeTaaHanus3. [loHsaTMe o 3aBUCMMOHM M HE3aBHMCHUMOM
nepemenHo. IlmanmpoBanue skcnepumenta. [locraHoBka M mposepka rumore3. Hynesas
runote3a. [loHsTHE BHIOOPKH U €€ JO0CTOBEpHOCTh. Pa3dpoc B Ononorndeckux AaHHbIX. OleHKa
JIOCTOBEPHOCTH IOJIYUEHHBIX pe3ysibTaToB. [IpUunHbBI MCKaXXEHUS Pe3yJabTaTOB HKCIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaL U

Tabmuubl u cxembl: «OCHOBHbIE TPU3HAKU JKU3HW», «buonornyeckue CUCTEMBI»,
«CBONCTBa )KMBON MaTepun», «Y pOBHH OPraHU3ALMM KUBOU MPUPOIB», «CTpOEeHNE )KUBOTHON
KineTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIIOBEYECKOTO  OpPraHu3May,
«buoreorienos», «buocdepa», «MeToapl U3ydeHUS )KUBOU MTPUPOIBI.

Ob6opynoBanue: 1aboparopHoe 000pyI0BaHKE s IPOBEACHUS HAOIIOACHUHN, H3MEPEHUH,
DKCIIEPUMEHTOB.

IIpakTyeckas padora «licnonp3oBaHME pa3IMYHBIX METOAOB IPU H3YYEHUM MKUBBIX
CHUCTEMM.

Tema 3. buosnorns Kijierku

Knetka — cTpykrypHO-QYyHKIIMOHAIbHAS €IWHULA >KUBOTO. VICTOPUS OTKPBITHS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpHUH.

MeToapl MOJEKYISPHOM M KJIETOYHOW OHOJOTMH: MHUKPOCKONHS, Xpomatorpadus,
aiekTpodope3, METOJ  MEUEHBIX aTroMoB, auddepeHImaibHoe EeHTPpU(yrupoBaHue,



KyJIbTUBUPOBAHUE KIETOK. M3yuenue (ukcupo8anHuix Kiemokx. DIEKTPOHHAsT MHUKPOCKOIHSL.
Kongoranvnas muxkpockonus. Bumanvnoe (npudsicuznennoe) uzyuenue Kiemox.

JleMoOHCTpaL U

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTHSA METOJIOB MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHMKpPOIIPENapaTbl PACTUTENbHbBIX, KUBOTHBIX U
OaKTepHaAIbHBIX KIETOK.

IIpakTnyeckass padora «l3yueHne MeTONOB KIETOYHOW Ouosioruu (xpomarorpadus,
anekTpodopes, nuddeperiuanpoe neHTpudyruposanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XVMMHYECKUI COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKpPOIEMEHTHL. Bona u €€ ponb
KaK pacTBOPUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBaHUM KIIETKH, TEIUIOPETYJISLUY.
MuHepanbpHble BEILIECTBA KJIETKH, UX OMooruyeckas posib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKU. buonornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OeiakoBOM Moiiekyibl. IlepBuuHas cTpykTypa Oenka, menTHIHAs
CBsI3b. BTopmuHnas, TpeTW4Has, 4eTBEpTUYHAs CTPYKTYpbl. [leHarypamms. CBoHcTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIMN 0enKOB. [Ipuonsi.

VYrneBoabl. MoHOcaxapubl, Iucaxapuibl, OJUrocaxapuipl M mosucaxapuabl. OOmumii
IUIaH CTPOEHUs U (U3MKO-XUMHUYECKHE CBOICTBa yrieBoioB. buonornyeckue ¢yHKuuu
YTJIEBOJOB.

Jlunuae!. IMuapodunsHO-THIPOPOOHBIE CBOMCTBA. Knaccudukanuss — munmmos.
Tpurnunepunabl, Gochorunuabl, BOCKH, cTepouisl. bruonornyeckue ¢pynkuun munuaoB. Oomme
CBOWCTBAa OMOJIOrMYECKMX MeMOpaH — TEeKy4decTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JIHK u PHK. Ctpoenne HyknenHoOBbIX KuCiIOT. HykneoTumasl.
[Tpunuun xommuiementapHocTtH. IlpaBuio Yapradda. Crpykrypa JJHK — nBoitHas crimpais.
Mecronaxoxnaenue u 6uonorndeckue pynkuuu JJHK. Bunet PHK. ®ynkiun PHK B knertke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B Mojiekyine AT®. buomornueckue
¢ynkuun  AT®. BoccTaHoBleHHBIE TMEPEHOCUUKH, UX (QYHKUMU B KiIeTke. [pyeue
HYKaeo3uompugocgamol (HTD,). CexBenupoBanne  JIHK.  Memoowr  ecenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrpykrypHast Ouosorusi: OMOXMMHYECKHE M OHOPU3NYECKUE HCCIEAO0BAaHUSA COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl OuOMOINIeKyl. Mooenuposanue cmpykmypvl u QyHKYui
Ouomonexyn u ux komniekcos. Komnvromepnwiti Ouzaiin u opeanudeckuii cunmes OUOMONIEKYI U
UX HenpupoOOHbIX AHAL0208.

JleMoOHCTpaL U

[Hoptpertsr: JI. [Toaunr, x. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, ®@. Caurep, C.
IIpy3unep.

Juarpammsl:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B  HEXKHBOM  IIPHUPOIE»,
«PacnipeeneHue XUMUYECKUX 3JIEMEHTOB B )KMBOU MTPUPOJIEN.

Tabmuubl u cxemsl: «llepuoanueckass TabnMIa XMMUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJbl BOABI», «BemectBa B cocraBe OpraHu3moBy», «CTpoeHHE MOJEKYJbl Oenkay,
«CTpyKTYypbl OEenKOBOW MOJNEKYIb», «CTpoeHHE MOJEKYd yrieBoaoB», «CTpoeHHe MOJIEeKYI
munuoBy, «HyknenHoBbIe KUCTOTHIY, «CTpoeHrne MOJeKybl ATDy.

Ob6opynoBaHue: XMMHUYecKas Mocyia 1 000py10BaHHE.

JladopaTropnas padora «OOHapykeHHE O0ETKOB ¢ TOMOIIBIO KaYeCTBEHHBIX PEAKITUI».

JlabopaTopnas padora «/ccienoBaHne HyKIEMHOBBIX KUCIIOT, BBIJIEIEHHBIX U3 KJIETOK
Pa3IMYHBIX OPTraHU3MOBY.

Tema 5. Ctpoenue u GyHKIMH KIETKH



Tumbl KJIETOK: dyKapHOTHUECKass M mpokapuorudeckas. CTpyKTYypHO-(YHKIHOHAIbHBIC
00pa3oBaHMs KIETKH.

CtpoeHre TMpOKApUOTHUYECKON KIeTku. Kietoynas creHka OakTepuid u  apXemu.
OcoOeHHOCTH CTpPOEHUs TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIIEHO3aX.

Crtpoenue u QpyHKIMOHHpPOBAHUE dyKapuOoTHUYecKo KkieTku. [lna3maruueckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTHuecKod MeMmOpaHbl. TpaHCIOPT BEIIECTB 4epes
MJIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHbBIN (muddysus, obOneruénnas auddysus), aKTHBHBIN
(mepBUYHBIA U BTOPUYHBIN aKkTUBHBIA TpaHcnopt). [lomymponumaemocts mMeMOpansl. Pabora
HATPUN-KaJTMEBOro Hacoca. DHIOIMUTO3: MUHOIKUTO3, (harounTo3. Jk3ouuTo3. Kierounas creHka.
CrpykTypa 1 GyHKIMU KIETOUYHOW CTEHKH PacTEeHH, TpHOOB.

[uromna3zma. I{uro3onb. [lutockener. JIBuwkenue nutToruiazMbl. OpraHouibl KIETKH.
OnHOoMeMOpaHHBIE OPraHOUIBI KIETKH: dHAomnazmatudeckas ceth (JI1C), anmapar [Nombmkwy,
JU30COMBI, UX CTpoeHHe W (YHKIUU. B3auMOCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrtpoeHue rpaHylsipHOrO peTukyinyma. Mexanusm wuanpasnenus 6Oenkos 6 OIIIC. Cunres
pactBopuMbIX  OenkoB. CuHHTe3  KJIETOYHBIX MeMOpaH. [nmagkuii  (arpaHyssipHBI)
SHJIOIIA3MaTHYeCKUi peTukyayMm. CekperopHast (GyHKums amnmapara [onbmku. Moougukayus
benxos 6 annapame I onvocu. Copmuposka 6enkos 6 annapame I o1v02cu. TpaHCHIOPT BEIIECTB
B KJeTke. Bakyonu pacturenbHbIX KieToK. Kiterounslit cok. Typrop.

[TomyaBTOHOMHBIE OpPTraHOMJBI KJIETKH: MHUTOXOHIPHUH, IJIACTUIBL. [Ipoucxooicoenue
mumoxonopuui u niacmud. Cumodbuocenes (K.C. Mepeockosckuui, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MHUTOXOHApUA W mactul. llepBuuHble, BTOpPUYHBIE U CJIOXHBIC IIJIACTH]IBI
(OTOCUHTE3UPYIOUINX 3YKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JIEWKOIJIACTBHl  BBICHIMX
pacTeHuil.

HememOpannsie opranouap! kieTkd CtpoeHue ¥ (GyHKIUA HEMEMOPAaHHBIX OPTraHOWIOB
kiaeTku. Pubocombl.  IIpomedsxcymounvie  ¢hunamenmsi. MuUKpodUIaMeHTbl. AKmuHogbie
Muxkpogpunamenmol. MBbIIIEUHBIE KIETKU. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeYHbIX KIemoK.
Mukpotpy6ouku. Knerounslii mentp. CTpoeHHe U JBHXKEHHE >KI'YTUKOB M pPECHHYEK.
MuxkpoTtpyOouku ruToriasmel. Llentpuons. berku, accoyuupoganuvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momopuvie 6enxu.

Anpo. OOosouka sapa, XpOMaTUH, KapuOIIa3Ma, SAPBINIKH, UX CTPOEHUE U (YHKIUU.
Snepublil GenkoBblii MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOXKEHHE XPOMOCOM B HMHTEp(ha3HOM
anpe. Jyxpomamun u 2emepoxpomamur. benrku XpomMaThHa — TUCTOHBIL. J{unamuka s0epHou
0060n104KU 8 Mumose. SoepHuiti mpancnopm.

Knerounsle  BkitoueHusi. CpaBHHUTENbHAs  XapaKTEpPUCTUKAa  KIETOK  JYKapHOT
(pacTUTENBHOMN, )KUBOTHOM, TPUOHOIN).

JleMoOHCTpaL U

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmumpl 1 cxembl: «CTpOEHHE DSYKAPUOTHYECKOW KIETKW», «CTpOoeHHe KUBOTHOM
KJIeTKH», «CTpOeHHEe pacTUTENbHON KIeTKH», «CTpoeHHe MUTOXOHAPUMWY», «Snpoy», «CtpoeHue
MPOKAPUOTUYECKOUN KIIETKI.

Ob6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIpPENapaThl PacTUTENbHBIX, >XUBOTHBIX
KJIETOK, MUKpOMpenaparbl 0akTepUualbHbIX KJIETOK.

JlabopaTopHasi padora «l3ydyeHne CTpoeHUs KJIETOK Pa3IMYHbIX OPIraHU3MOBY.

IIpakTuyeckas padora «3yueHue cBOWCTB KJIETOUHON MEMOPAHbI».

JlaGopaTopnas pabGora «l/ccrnenoBanue rasMonnsa M AEMaa3Mojn3a B PaCTUTENbHBIX
KJIETKax».

IIpakTnyeckas padora «/3ydeHne IBHKEHUS IUTOILUIA3MbI B PACTUTENIBHBIX KIIETKAX).

Tema 6. O0MeH BeleCTB U NIPpeBpallleHHe JHEPIMHU B KJIeTKe

AcCUMMIIAIMS ¥ JUCCUMIISALUS — B CTOPOHBI MeTabonn3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTpO(HBIE U  reTepoTpodHBIA. YyacTue KuclIopoga B OOMEHHBIX  IPOIIECCaX.



Ounepreruyeckoe oOecrieueHne kieTku: mpeBpamieHne AT® B oOMeHHBIX THpoleccax.
depMEHTATUBHBIN XapakTep peakIuii KIETOYHOro MmeTradonu3ma. DepMeHThI, MX CTPOCHHUE,
cBoiicTBa W MexaHu3M jaedcTBus. Kodepmentsl. Otnuuns (GepMEHTOB OT HEOPraHHMYECKUX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTMOUTOpBHL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTATUBHBIX PEAKIMH OT Pa3INYHbBIX (PAKTOPOB.

[lepBrUYHBII CHHTE3 OPraHMYECKHUX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUEHHbIU U
oKcuceHuvlll  pomocunmes 'y obaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbl
peaxkyuonHoz2o yenmpa. Ponb xmopormactoB B mpouecce porocunTe3a. CBeToBas U TEMHOBAs
dazel. @omoovixanue, Cz., Cs. u CAM-munvr pomocunmesa. IIpoayKTUBHOCTE (HOTOCHHTE3A.
Bnusinue paznuyabix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HAUeHHE (POTOCUHTE3A.

XemocuHte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HHUTPH(PHIUPYIOIIHE
OakTepuu, Kene300aKTepuu, cepoOaKTepru, BOJOPOIHbIE OaKkTepun. 3HaYCHIE XEMOCHHTE3A.

AmnaspoOHble opranu3Mbl. Bunel Opoxenus. [IpoaykTel OpoxXeHHS M MX HCHOJIb30BaHUE
YeIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKThI OMOTEXHOJOTMU M BO30yIUTENN
Oone3Hei.

AdpoOHBIE OpraHu3Mbl. JTambl HEpreTudeckoro obOMmeHa. I[loArOTOBUTENBHBIN ATarl.
['mukonu3 — 6eCKUCIOPOAHOE PACUIEINIEHUE TIIFOKO3bI.

buonornueckoe OKHCIIEHHE, WIH KIETOYHOE JbIXaHue. Pojib MUTOXOHApUN B Ipoleccax
Oouonornyeckoro okucieHus. Lluxnmdeckne peakumu. OxHcCIUTENbHOE (GochHOopUIHpOBaHUE.
Ouepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunmaswl. llpenMyiiectBa a’poOHOro MmyTH OOMEHa BEIIECTB IEpe]  aHadPOOHBIM.
O} PeKTUBHOCTD IHEPTETHIECKOr0 OOMEHa.

JleMoOHCTpaL U

[Hoprpetsr: k. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, 11
Murtuemn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «POTOCHHTE3», «DHepreTudeckuii oomen», «bunocunres Oenkay,
«CtpoeHnue GpepMeHTay, «XEeMOCUHTES3Y.

Ob6opynoBaHue: CBETOBON MHUKPOCKOII, 000PYAOBaHUE JIJIsl IPUTOTOBJIEHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKpPOIPENapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKONH aKTUBHOCTH (pepMeHTOB (Ha
pUMepe aMHJIa3bl WK KaTanas3bl)y.

JlaGopaTtopnas paGora «lI3yueHne (epMEHTATUBHOIO pacUIeIUICHUs MepoKCcuaa
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKAX).

JlaGopaTopHnas pa6ora «CpaBHeHuUE NMpoLeccoB (OTOCHUHTE3a U XEMOCHHTE3a».

JladopaTopnas padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HacneacrBenHass HHGOPMALHA M peaJn3anus eé B KJIeTKe

Peakuuu marpuyHoro cunrtesa. [IpuHIMI KOMIUIEMEHTApPHOCTH B peakLUAX MaTPUYHOTO
cuHTe3a. Peammsarnus HaciencTBEHHOW wuHQoOpManuu. [eHeTHYeckuii Ko, €ro CBOMCTBa.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. IIpuHIUMIIBI TpaHCKpUNIIMKM: KOMIUIEMEHTAPHOCTb,
AHTUIAPAIEIbHOCTh, aCUMMETPUYHOCTb. Cospegsanue mampuunvix PHK 6 syxapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ stanbl. Yuactue TpaHcnopTtHeix PHK B GuocunTese Oenka. YcinoBus
6uocunTe3a 6enka. KogupoBanue aMuHokuciot. Poibs pubocom B OuocuHTese Oenka.

Cospemennvie npeocmasnenusi o cmpoenuu 2eHog. Opranuszaiys reHoMa y MpoKapuoT U
9yKapuoT. Perymnsius akTUBHOCTH T'€HOB y mpokapuoT. ['mmoreza omepona (®. XKakob, XK.
MaHno). Monekynsipnuvie Mexanusmvl dKcnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Peryisius oOMeHHBIX MpolieccoB B kieTke. Kierounslii romeocTas.

Bupycel — HeksieTouHbIe (OPMBI JKU3HU U OOJMraTtHble napa3uThl. CTpoeHHe NPOCThIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, Oaktepmodaron. Kusneuwwiti yuxn JIHK-cooeporcawux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasda,
unmezpasa.



Bupycuble 3abosneBaHusi uenoBeka, KHBOTHBIX, pactenuid. CIIMJ], COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmeepayus u ananus bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuveckux OauHvix. Hanomexmonoeuu 6 oOuonoeuu u meouyuwe. Ilpocpammupyemvie
@ynxyuu 6enxos. Cnocobsvt 00cmasKu 1eKapcms.

JdemMoHcTpauMu

IToptpetsr: H. K. Konbuos, /1. 1. iBaHOBCKUI.

Tabmumplt w  cxembl: «buocuHTes Oenka», «['eHeTmUeckudt Koa», «BUPYyCH,
«baxrepuodaru».

IpakTnyeckas padora «Co3nanue MOJACIH BUPYCay.

Tema 8. /Ku3HeHHBbIH HUKJ KIETKH

Knerounslii nuki, ero mepuoisl u perymsauus. Murepdaza u muro3. OcoOeHHOCTH
MpoIeccoB, mpoTekaromux B uHTepdase. [logroroBka kieTku Kk aeneHuto. [IpecuHTeTHYSCKUi
(TTOCTMUTOTUYECKHI), CHUHTETHYECKUH M TMOCTCUHTETUYECKUI (MPEMUTOTUYECKHUIT) MEePUOIbI
UHTEpQa3bL.

Marpuunbii  cunre3 JIHK — pemukanus. Ilpunnuner  perukamuu — JIHK:
KOMIUIEMEHTAPHOCTh,  ITOJIYyKOHCEPBATUBHBIN  CHHTE3, aHTUNAPAICIBHOCTh. MexaHu3M
permmkauun  JIHK.  Xpomocombr. Ctpoenne xpomocom. Tenomepsl u  Tenomepasa.
XpOMOCOMHBIIT HA0Op KJIETKHM — KapUOTHUIl. JIMIJIOWJHBIM W TaljIoOWJHBIA HAOOPBI XPOMOCOM.
['omonornynsie XxpoMocomsl. [1010BbIE XPOMOCOMBL.

Jenenue kietku — muto3. CTaguum MHUTO3a U MPOUCXOJSALIME B HUX Ipolecchl. Tumbl
muto3a. Kapuokunes u nutokunes. buonornueckoe 3HaueHrE MUTO3a.

Perynsuus Murotnueckoro uukia kietkd. [lporpammupyemas KieTouHass ruodenb —
aromnTo3.

Knerounoe siapo, XxpoMocombl, QyHKIIMOHAIBHAS TeHOMUKA. Mexanusmul npoaughepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemox. «LJugpposasa knemrxa» — buoungopmamuueckue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JleMoHCTpanuu

Tabmuupl 1 cxembl: «KU3HEHHBIM MUK KIETKH», «MuT03», «CTPOCHHE XPOMOCOMY,
«Pemmukanmsa JJHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpompenaparbl: «MHTO3 B KIETKax KOpelIKa
JTyKay.

JlabopaTopnasi paGora «l3ydyeHrne XxpoMOCOM Ha FOTOBBIX MUKpOIIpenapaTaxy.

JlabopaTopnasi pa6ora «HaOmoneHne MuTo3a B KIETKAaX KOHYMKA KOpelika Jiyka (Ha
TOTOBBIX MUKpOIIpEnapaTax ).

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3moB.  OJHOKJIETOYHBIE, KOJOHHAJIbHBIEC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUZHEIESATENIbHOCTH OJHOKIETOYHBIX OopraHu3moB. bakrepun,
apxeH, OHOKJIETOYHbIE IPUObI, OTHOKJIETOYHbIE BOJOPOCIIH, Apyrue nNpoTucThl. KojgoHuansHbie
OpraHU3MBlI.

B3anmMocBs3b yacTeil MHOTMOKJIETOYHOTO Opranu3Ma. TkaHu, opraHbl U CUCTEMbl OPTaHOB.
OpranusMm Kak equHoe nenoe. ['omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHeil: oOpa3oBarenbHas, IOKPOBHas,
MPOBOASIIAs, OCHOBHasA, MexaHuueckasd. OCOOEHHOCTH CTpOEHHUs, (PYHKUUNH U PacmloiIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX H  4Ye€JIOBEKAa. THWINBI JKUBOTHBIX TKaHEW: dIUTEIHATbHA,
COCIMHUTEINIbHAS, MbIlleuHas, HepBHas. OCOOCHHOCTH CTpPOeHHUs, (PYHKIHA U PACHOIOKEHUS
TKaHeW B opraHax *KMBOTHBIX U UeJIOBeKa.

Opranbl. BereratuBHbie U reHEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMbI OPTaHOB
KUBOTHBIX U 4yesioBeKka. DyHKIIMU OpraHOB M CUCTEM OPTaHOB.



Onopa Tena opranusmoB. Kapkac pacreHuil. CkeneTbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KMBOTHBIX. HapykHblil 1 BHYTpeHHH ckesieT. CTpOEHUE U TUIbI COCTUHEHUS
KOCTEH.

JIBr>keHue opraHusMmoB. J[BUXKEHME OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHMIHOE,
KI'YTUKOBOE, DPECHHYHOE. J[BM)KEHHWE MHOIOKJIETOUHBIX PACTEHUIH: TPONM3MBlI U HACTHH.
JIBM>KeHHEe MHOTOKJIETOYHBIX KMBOTHBIX U Y€JIOBeKa: MbllleyHas cuctema. Peduekc. CkeneTHble
MBIIIIBI ¥ UX paboTa.

ITutanue opranusmos. Ilornomenue Boabl, yIIEKUCIOrO ra3a ¥ MUHEPAIBHBIX BEILECTB
pacreHusaMu. IlutaHue XUBOTHBIX. BHYTpUIIONIOCTHOE M BHYTPUKIIETOUHOE IHIIEBAPEHHUE.
ITnTanue NMO3BOHOYHBIX >XKMBOTHBIX. OTHENBI NMUIIEBAPUTENBHOrO Tpakra. IlumesBapurenbHbie
»kenesbl. [InmeBapurenbHas cucremMa 4eaoBeKa.

Hpixanue opranu3MoB. [[pixanue pactenuid. Jprxanue >xuBoTHBIX. Juddy3us ra3oB yepe3
NOBEpPXHOCTh KJeTku. KoxkHoe apixanue. JlpIxarenbHas MOBEpXHOCTh. JKabepHoe u néroyHoe
JpIXxaHue. JlpIXaHue IO03BOHOYHBIX >KMBOTHBIX W 4YEJIOBEKA. OBOJIOLHUOHHOE YCIIOKHEHHE
CTpOEHHUS JETKUX I103BOHOYHBIX >KMBOTHBIX. JlpIXaTenpHas cucTemMa dYejoBeka. MexaHu3m
BEHTWISLMM JETKUX Y NTUI] U MIIEKONUTaloMMX. Perynsuus apixanus. [IpixarenbHble 00bEMBI.

TpaHcnopT BemeCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopt
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHas cucrema u €€ opranbl. KpoBeHocHas cucrema
MO3BOHOYHBIX KMBOTHBIX M uenoBeka. Cepjue, KPOBEHOCHBIE cOCYIbl M KpoBb. Kpyru
KpOBOOOpAIlleHUsI.  DBOJIIOLMOHHBIE  YCIOXKHEHUS  CTPOEHHUS  KPOBEHOCHOM  CHCTEMBbI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Breinenenne y opranuzMoB. Belienenue y pacteHuil. BbiaeneHue 'y  KUBOTHBIX.
Cokpatutenbhble Bakyoiau. Opranbl BblieneHus. PuibTpanus, cekpeuuss U oOpaTHOe
BCaCchIBaHME KaK MEXaHU3MbI pabOThl OPraHoB BblAeTeHUs. CBs3b MOJOCTHU TeJla ¢ KPOBEHOCHOM
U BBIICIUTENBHON cucTeMaMM. BpljieleHre y MO3BOHOYHBIX >KMBOTHBIX M uejoBeka. [Touku.
Crpoenue u pyHKIHOHUpOBaHHE HeppoHa. OOpazoBaHNE MOYH Y YENIOBEKa.

3amuTa y OpraHu3MoB. 3allliTa y OJHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LIMCTBI MPOCTEUINNX. 3aIIMTa y MHOTOKJIETOUHBIX pacTteHuil. Kyrukyna. CpencrBa nacCUBHONW U
XAMHUYECKOM 3a1IuThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [I0KpOBBI M X IPOM3BOJHBIE. 3alIUTa OPraHU3Ma
or OonesHeil. MMmyHHas cucrema uenoBeka. KileTOuHbII W TyMOpalbHBII HUMMYHHUTET.
Bpoxnénublii ©M  npHOOpPETEHHBIA  crienupHUUecKuil UMMyHHUTET. TeopHus KJIOHAJIbHO-
cenexktuBHoro ummyHnurera (I1. Dpmux, ®@. M. Bepuer, C. Tonerasa). BocnanutenbHble OTBETHI
opranu3MoB. PoJsib BpOxKIEHHOr0 IMMYHHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHUM.

PazppaxkumocTs W perynsiuus y OpraHu3moB. Pa3gpaXumocTb y OJHOKJIETOYHBIX
opranu3MoB. Takcuchl. Pa3apaxuMocTe M peryisanus y pacTeHuid. PocToBble BelecTBa M MX
3Ha4YCHHUE.

HepBHast cucrema u pediuexTropHas peryisaius y >KUBOTHbIX. HepBHas cucrema u eé
OTJIeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y KMBOTHBIX. OTnensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX >KUBOTHBIX. Pediexc u pednexropHas nyra. besycinoBHble u
YCIIOBHBIE PE(IICKCHI.

I'ymopanbHasi perymsiivsi M SHIOKPHUHHAs CUCTEMa JXUBOTHBIX M uyesoBeka. JKenessl
SHIAOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleiicTBHe TOpMOHOB. B3amMOCBA3bp HEpPBHOU U
SHJIOKPUHHOH cucteM. [‘unoranamo-runodusapHas cucrema.

JleMoOHCTpaL UK

IToprper: U. I1. I1aBnosB.

Tabmupel u cxeMmbl: «OAHOKIETOYHBIE BOAOPOCINY», «MHOTOKJIETOUHBIE BOIOPOCIH,
«baktepun», «lIpocrelimme», «OpraHbl LBETKOBBIX pacTeHuil», «CHUCTEMBI OpraHoOB
MO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee cTpoeHHe HaceKoMbIX», «TKaHU pacTeHHiD»,
«Kopuesbie cucrtembl», «Ctpoenue ctelms», «CTpoeHHE JHMCTOBOM IIACTUHKWY», «TKaHU
KUBOTHBIX», «Ckener 4enoBekay, «llumesapurensbHas cucrema», «KpoBeHOCHas cUCTEMay,



«/IpixaTenbHasg  cucremMa», «HepBHas cucrema», «Koxa», «MbplleyHas cuctemay,
«BplnenurenpHas cucTeMa», «JHIOKpPHHHAA cucTeMay, «CTpoeHne MbInb, «MIMMyHUTETY,
«KumeunononoctHeie», «CxeMa NUTaHUs pacTeHU», «KpoBeHOCHbIE CHCTEMBbI ITO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruzips», «CTpoeHHE IUIaHApUKW», «BHYTpeHHEE CTPOCHHE IT0XKIEBOTO
yepBsi», «HepBHas cucrema pwid», «HepBHas cucrema nsarymkm», «HepBHas cucrema
npecMbIkaromuxcs», «HepsHasg cucrema nrtuny, «HepBHas cuctemMa MIEKONMTAIOIINXY,
«HepsHas cucrema uenoBekay, «Peduexcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpeNnapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparsl TKAaHEW, PaKOBUHBI MOJIJIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UIVIOKOXKUX, JKUBBIC
9K3EMIUISIpbl KOMHATHBIX pacTeHUil, repdapun pacTeHUH pa3HbIX OTIEINIOB, BIAXKHbIE IpenapaThl
KHUBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMKA OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKa,
o0opynoBaHuE Ul JIEMOHCTpAallMM IIOYBEHHOI'O M BO3AYLIHOI'O IMTaHUS pPacTeHUl,
pacuierieHus Kpaxmaina u OenkoB 1oJ JeiicTBueM (epMEeHTOB, OOOpYyIOBaHUE IS
JEMOHCTPALMK OIBITOB 110 U3MEPEHMIO KU3HEHHOW EMKOCTH JIETKMX, MEXaHU3Ma JbIXaTEIIbHbIX
JBHKEHHUU, MOJIEJIM T'OJIOBHOI'O MO3Tra PA3JIM4HbIX )KUBOTHBIX.

Jlaboparopnasi padora «/3yueHue TKaHell pacTeHU».

Jlaboparopnasi padora «/3yueHre TKaHei JKUBOTHBIX.

JlabopaTopnasi padora «l/3y4yeHne opraHoB IBETKOBOT'O PaCTEHUS.

Tema 10. Pa3MHoOKeHMe 1 pa3BUTHE OPTaHNU3MOB

@DopMbI pa3MHOKEHHsI OPraHU3MOB: Oecriosioe (BKJII0Yasi BEreTaTUBHOE) U 10JI0BOE. Bubl
0ecIoI0ro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYIISIIHS, (hparMeHTaIHs, KIOHUPOBAHHE.

ITomoBoe paszmHoxeHue. IlomoBele kieTku, miau ramersl. Meno3. Cragum Meinosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bronornueckuii ¢MbICI MeHO3a U IIOJIOBOTIO
npouecca. Melo3 ¥ ero MecTo B JKU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpensaponpiieBoe  pasBuTHe. l'ameroreHe3 'y JKMBOTHBIX. IlosioBBIE — Kene3bl.
OO0pa3oBaHue U pa3BUTHE MOJOBBIX KieTok. CrepmaroreHe3 u ooreHes. CTpoeHHE MOJOBBIX
KJIETOK.

Omio10TBOpEeHNE U AMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OMIOJOTBOPEHUS:
Hapy)KHoe, BHyTpeHHee. [lapTeHorenes.

WNunuBryabHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHUOIIOTUSl — HayKa O Pa3BUTUHU
opranu3mMoB. Mopghozenes — oOna u3z enasuvlx npobaem smopuonocuu. Konyenyus mopgocenos
u mooenu mopghocenesa. Ctaauu >MOpHOTreHe3a KUBOTHBIX (Ha MpUMepe JIATYIKH). JpobneHue.
Tunsl apobnenus. /[Jemepmunuposannoe u nHeoepmuruposannoe opoobnenue. bnacmyna, munvi
onacmyn. Oco6eHHOCTU APOOIEHUsT MIIEKOMUTAIOMUX. 3apOJbIIIEBbIE JIUCTKU (TaCTPYJISALMS).
3aknajKka OpPraHOB W TKaHEeW W3 3apOoJBIIIEBBIX JHUCTKOB. B3auMmHOe BiMsSHUE YacTel
pasBUBAIOIIErocs 3apojpblmia (3MOpHOHANbHAs MHIYKIMA). 3akiajka IJJaHa CTPOCHMS
JKUBOTHOTO KaK pe3ynbTaT HEpapXWYeCKMX B3aMMOJEHWCTBUM TIeHOB. BimsHue Ha
IMOPHOHAIEHOE PAa3BUTHE PA3IMUHBIX (DAKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pa3Butue xuBOTHBIX. llocTamOpuonanbHbli mnepuoi. [Ipsmoe u Hempsimoe
pasBuTHe. Pa3Butue ¢ Meramopdo3oM y O€ClO3BOHOUHBIX U ITO3BOHOYHBIX JKHUBOTHBIX.
bruonornueckoe 3HaueHUE NPSAMOrO0 W HENPSIMOTO Pa3BUTHUA, UX PACHPOCTPAHEHHUE B MPHUPOJIE.
Tunsel pocta >XKMBOTHBIX. MaKTOpHl pEryysiIMM pOCTa JKUBOTHBIX M denoBeka. Cranuu
MOCTAMOPHUOHAIBHOTO DPAa3BUTHSl y JKUBOTHBIX M ueinoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

PasmHoxenue u pasutue pacreHuil. ['amerodpur m cnopodur. Meiio3 B KMU3HEHHOM
mukie pacreHuil. OOpaszoBaHue crop B Iporecce Meio3za. ['amerorenes y pacTeHH.
OIIog0TBOPEHNE H Pa3BUTHE PACTUTENBHBIX OpPraHu3MOB. JIBOWHOE OIJIOJAOTBOPEHHUE Y
[[BETKOBBIX pacTeHHid. OOpa3oBaHUE U PA3BUTHE CEMEHH.

MexaHu3Mbl PETyJISIUU OHTOT€HEe3a Y PACTEHUN U )KUBOTHBIX.

JleMoOHCTpanuu

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



Tabmuubl u cxembl: «BereratuBHoe pa3MHOXeHUE», « THUIBI 6€CrOIOro pa3MHOKEHUS,
«Pa3MHOXeEHHE XJIaMHJIOMOHAb», «Pa3MHOXeHHE HBIVIEHB», «Pa3MHOXEHUE THUIPBDY,
«Meito3», «Xpomocombl», «['amerorene3y», «CTpoeHHE SULEKIETKH U CIIEPMATO30UIa»,
«OCHOBHBIE CTaguu OHTOreHesa», «lIpsmoe u Hempsimoe pazButHue», «Pa3zBuTHE MaMCKOTO
Kykan, «Passutue capaHum», «Pa3BuTue JIATyIIKU», «/IBOMHOE OIUIOJOTBOPEHHUE Y LBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOOJBHBIX M JABYJOJIbHBIX pacTeHUN», «OKW3HEHHBIN LUK
MOPCKOWM  KamycTbl», <OKM3HEHHBIA LHMKI MXa», <OKU3HEHHBId LMK [AnopOTHUKAY,
«OKU3HEHHBIN TUKII COCHBD.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpENapaThl SULIEKIETOK U CIIEPMATO30110B,
Mozelb «L UK pa3BUTHS JIATYILIKW Y.

JlabopaTtopnass paGora «lI3yueHue CTpOEHMsI TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

IIpakTyeckas padora «BrplABIeHHE NPU3HAKOB CXOJCTBA 3apOABILIEH MO3BOHOYHBIX
JKUBOTHBIX.

Jladoparopnas padora «CtpoeHre opraHOB Pa3MHOKEHUS BBICIINX PACTCHUI».

Tema 11. I'eHeTHKA — HAyKa 0 HACJIEACTBEHHOCTH U HI3MEHYHMBOCTH OPraHNU3MOB

HcTtopusi cTaHOBIEHMSI U pa3BUTHs I€HETUKM Kak Hayku. PabGotel I. Menpens, I'. ne
O®pusa, T. Moprana. Ponp oTedecTBeHHbIX Y4Y€HBIX B pa3BuUTHUM TeHeTuku. Paboter H. K.
Konsrosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununyenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbBIE T€HETUYECKUE MOHATHUSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJlIEIbHbIE
T€Hbl, AJbTEPHATUBHbIC IPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA NPU3HAK, T'OMO3UIOTA,
TeTepO3UroTa, YUCTas JIMHUS, THOPUABI, reHOTHIN, (QeHorur. OCHOBHBIE METOJbl T'C€HETHUKU:
TUOPUAO0IOTHYECKHM, TUTOIOTUYECKHUI, MOJNIEKYISIPHO-TE€HETUIECKHIA.

JleMoOHCTpaL U

IToptpetsr: I'. Menpnens, I'. ne @pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
benozepckuit, I'. /1. Kapnieuenko, 0. A. @ununuenko, H. B. Tumodees-Pecorckmii.

Tabnuupl 1 cxembl: «MeTobl TeHETUKI», «CXEMbI CKPEILUBAHUS».

JlabopaTopnas padora «/Ipo3oduia kak 00bEKT TeHETUUECKUX UCCIEIOBAaHUN».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3Hs
ruOpu1oB nepBoro nokojeHus. IIpaBuno gomuHupoBanHus. Bropoil 3akoH MeHzens — 3aKkoH
paciernaeHus npu3HakoB. L{uTonornueckre 0CHOBBI MOHOTHUOPHUIHOTO CKpeIIMBaHus. I unoresa
YHCTOTHI FaMeT.

AHanuzupytoniee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep  HaclleZJOBAHMUS.
Pacmiennienue npu3HakoB MIPU HETIOJIHOM JIOMUHUPOBaHUHU.

Jurubpunnoe ckpemuBanue. Tpetudl 3akoH MeHaens — 3aKkOH HE3aBUCUMOTO
HacJieI0BaHMs MTPU3HAKOB. [{UToMOrH4YecKkrne OCHOBBI TUTHOPUIHOTO CKPEIIUBaHUSI.

CueruieHHoe HacnenoBanue npu3HakoB. Padoter T. Moprana. CuerieHHOe HacaeI0BaHNE
I€HOB, HAPYILICHHUE CLECIUICHUS MEXAY TeHaMu. XpOMOCOMHAs TEOPUS HACIIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIM MEXAHU3M OIPEIENICHUS I0jJa. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBlii M reTeporaMeTHbI 1oj. ['eHeTudeckas CTPYKTypa IIOJOBBIX
xpomocoM. HaciienoBanne nNpu3HAKOB, CIEIUIEHHBIX C ITOJIOM.

I'enorun kak wnenoctHas cucrema. Ilinelorponuss — MHOXKECTBEHHOE [EHCTBHE IEHa.
MHOXeCTBEHHBIN auienu3M. B3aumonelcTBue HeauleabHbIX TeHOB. KOMIUIEMEHTapHOCTS.
Onucras. [Tonmumepus.

I'eHeTMYEeCKUI KOHTPOJb PA3BUTHS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKAa, a TaKxKe
(U3MOJIOTHUECKUX MPOIECCOB, TOBEJACHMS W KOTHUTHUBHBIX (QyHKUuH. ['eHeTHmueckue
MEXaHU3Mbl CUMOMOTeHEe3a, MEXaHU3Mbl B3aHUMOJCHCTBUS «XO3MMH — Mapa3uT» U «XO3SMH —
MHUKpOOHOM». ['eHeTHuecKne aceKThl KOHTPOJISL U M3MEHEHUS HaclleCTBEHHONW MH(opMaIuu B
MTOKOJIEHUSIX KJIETOK M OPraHU3MOB.



JleMoOHCTpanuu

[Toptpetsr: I'. Menaens, T. Mopran.

Tabmuubl u cxemsl: «llepBeiii 1 BTOpoii 3aKoHBI Menaens», « Tperuii 3akon Mennens»,
«AHanusupymliee ckpemuBanuey, «Hemnonnoe noMuHrpoBanue», «CLEIIEHHOE HACIEJOBaHUE
MPHU3HAKOB y Apo30duiby, «I eHeTrka nonay, «Kapuotun yenosekay, «Kapruotum Apo30Qpuib,
«Kapuotun ntuis», « MHOXKECTBEHHBIN aJlienn3M», «B3anMoneincTere reHoB.

Ob6opynoBanue: MOJENb IJsl JEMOHCTPAIlMM 3aKOHOB €IMHO00pa3usi THOPHIOB MEPBOTO
MOKOJIEHUS] U PACLUCIJICHUS MPU3HAKOB, MOJEIb Uil JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJIEJI0BAHUS MMPU3HAKOB, MOJIEJNb ISl IEMOHCTPALIMK CUEIIJICHHOTO HACIEAOBaHUS MPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/Ipozodunar.

IIpakTuyeckass padora «M3ydeHue pe3ylbTaTOB MOHOTHOPUAHOTO CKPELIUBAHUS Y
JIPO30(UITBIY.

IpakTuyeckas padora «/3yyeHue pe3yabTaTOB AUTHOPUAHOIO CKPELIMBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEPHOCTH U3MEHYNUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu ¢GopmupoBaHuu ¢eHotumna. M3MEeHUYHBOCTh
npu3HakoB. KauecTBeHHbIE W KOJWUYECTBEHHBIE TPHU3HAKU. BuUIbl  M3MEHYHUBOCTH:
HEHACJIEACTBEHHAsl U HACJIEICTBEHHAS.

MonudukaronHass U3MEHUYUBOCTh. Poiib cpeapl B (hOpMHUpPOBaHHH MOIU(MDUKAIIMOHHON
u3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHbIH psii ¥ BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHBOCTH.

['enoTunuueckass M3MEHUYUBOCTh. (CBOWCTBA TE€HOTUIIMYECKOM HW3MEHUYUBOCTU. Bubl
TCHOTUITNICCKOW N3MEHYMBOCTH: KOMOMHATHBHAS, MyTaIIHOHHASI.

KombOunatuBHass M3MEHYUBOCTh. Meilo3 U MOJOBOM Mpoliecc — OCHOBAa KOMOMHATHBHOU
W3MEHYUBOCTH. POJTh KOMOWHATUBHOM H3MEHYUBOCTH B CO3JaHUH I'€HETHYECKOTO Pa3HO00pa3us
B [Ipe/ieJiax OJIHOTO BH/IA.

MyTtarnuonHasi M3MEHYUBOCTh. Buapl MyTaiuii: TeHHBIE, XPOMOCOMHBIE, T€HOMHBIE.
CrHoHTaHHBIE W WHAYLUUMPOBAHHBIE MYyTallUM. SIOepHBIE M IUTOILIA3MAaTUYECKUE MYTalUU.
Comarnueckre W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTareHel U uX
BIIMSIHMUE HA OpPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAlMOHHOTO Mpouecca. 3aKOH TOMOJOTHYECKHUX
psanoB B HacienctBeHHoW wuzMeHunBoctu (H.M. BasunoB). BuesnepHas HW3MEHUHMBOCTH U
HAaCJIEACTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (QaKkmopos 6 HAC1e008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JleMoOHCTpaL U

IToprpetsr: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmuupl 1 cxembl: «Bunbl usmeHunBOCTHY, «MoaudukannoHHas HW3MEHYHUBOCTHY,
«KoMmOuHaTUBHAsT ~ M3MEHYHMBOCTH»,  «Meito3y»,  «OminogorBopenue»,  «l[ eHeTHdyeckue
3a0oJieBaHus YenoBeKay, «Buasl MyTanuii».

OGopynoBaHue: XUBble U repOapHble SK3EeMIUSIPHl KOMHATHBIX PACTCHHM, PHCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «McciaemoBaHuE 3aKOHOMEPHOCTEH  MOAU(UKAIIMOHHOM
M3MEHYUBOCTH. [TocTpoeHnE BapUAIIMOHHOTO PsAJla U BAPUAITMOHHON KPUBO.

IIpakTuyeckas padora «MyTaruu y 1po30Quiibl (Ha TOTOBBIX MUKPOMIpENapaTax)m.

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBexka. MexayHapogHasi NMporpaMma HUCCIEJIOBAHHMS TE€HOMa YEJIOBEKa.
MeToapl U3y4eHHs] TEHETUKH YEeIOBEKa: TeHEATOTHUECKUH, OJIM3HEIOBBIN, [IUTOTEHETUICCKUH,
MONYJSLUOHHO-CTATUCTUUECKUH, MOJIEKYIsipHO-TeHeTnueckuili. COBpPEMEHHOE OmpeesieHue
TE€HOTHIA: TIOTHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUITUPOBAHKUE, B TOM YHucIe ¢ momotbio [TI[P-
ananmza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE 1 XPOMOCOMHBIE OOJIE3HH YEIIOBEKA.
bone3nn ¢ HaciencTBEHHOW NPEAPACHOJIOKEHHOCThIO. 3HAYEHUE MEAWIMHCKOW T€HETHUKH B



NPEJOTBPALICHUN W JICUCHHHM TE€HETHYECKHX 3a00JeBaHUU YeloBeKa. MeIHKO-TeHETHUECKOe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKU. [IOHATHE «T€HETHYECKOro Ipy3a». DTUUYECKUE aCIIEKThI
UCCIICIOBAaHU B OOJIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['enernyeckue (HakTOpbl MOBBIIMIEHHON YYBCTBUTEIBHOCTH YeJIOBEKa K (PU3NYECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYXKalIIeW cpeabl. ['eHeTnueckas IpeapacronoKeHHOCTh
YeJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL Ul

Tabmuupl u cxembl: «Kapuotun udenoBekay, «MeToabl U3ydeHHs] TEHETUKHU UYEIOBEKay,
«["enernueckue 3a0601€BaHUS YCTOBEKA.

IpakTnyeckas padbora «CocTaBieHHE U aHATIU3 POJOCIOBHOI.

Tema 15. Ceniekuusi OpraHu3MoB

JoMecTukanusi U CeJIeKIUs. 3apOXKJICHHUE CEJIEKIMU W JoMecThkanuu. Ydenue H. .
Bagunosa o LleHTpax mporCcX0XACHUSI 1 MHOT000pa3us KyJbTYPHBIX pacTeHuil. Ponb cenexkuuun
B CO3/JIaHMM COpPTOB pacTeHUM U mnopoa KUBOTHbIX. CopT, mnopona, mTaMM. 3aKOH
TOMOJIOTHYECKUX PsI0B B HaciueACTBEHHOM m3meHunBocTd H. M. BaBunosa, ero 3Haduenue s
CEJICKIITMOHHOM pabOoTHI.

MeTtoibl ceneKIMOHHOM paboThl. MicKkyccTBEHHBIN OTOOP: MAacCOBBIN U MH/IMBUyaJbHBIM.
Otanbl KOMOWHAIIMOHHON cenekiuu. McnpliTaHue mpou3BoauTeseil mo motroMctBy. OTOop Mo
TEHOTHITY C IOMOIIBIO OIIEHKH (PEHOTHIIa TOTOMCTBA M OTOOP 1O TEHOTHITY C MTOMOIIBIO aHAIIN3a
JHK.

WckyccTBeHHBIM MyTareHe3 Kak METOJ CENEKIIMOHHOW paboTel. PanuanvoHHBIR 1
XUMHYECKHM MyTareHe3 KaK MCTOYHMK MYyTallUuid Yy KYyJIbTypHBIX (DOpM OpPraHHU3MOB.
Hcnonp30BaHue TEHOMHOTO pPENAaKTUPOBAaHHMS © MeETOAoB pekoMOmHaHTHBIX JIHK mms
MOJIYYEHUSI UCXOJITHOTO MaTepHalia Jisl CEJIEKIUU.

[Tonyuenne mnonumionnoB. BuyrpuBumoBas rubpunnsauus. bianM3kopoicTBEHHOE
CKpelBaHue, Wi MHOpuauHr. HepoacTBeHHOE CKpeuuBaHue, Wi ayTOpuauHr. I'etepos3uc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekiuu. OraanéHHas rudpuau3anus.
[Ipeononenue Oecraoaust MEXBHIOBBIX THOpHIOB. JIOCTHIKEHHUS CEJIEKIMH pPACTeHUH U
KUBOTHBIX. «3€1EHas peooyusLy.

CoxpaHeHue M H3y4EHHME T€HETUYECKHX PECypCOB KYJIbTYpPHBIX PAaCTEHHH M UX JHUKHX
poauyel A co3JaHusl HOBBIX COPTOB U F'MOPUAOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YNnpaejieHue 2eHemudecKUMU pecypcami CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMMHBIX 8 YENAX YIYUULeHUs CYUJeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM Yucie ¢ NPUMeHeHUeM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblx uoell u
nepcneKmuBHbIX MexHoI02Ul.

JleMoHCTpanun

IToptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpsauenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuie! 1 cxembl: «L{eHTpbI MPOUCXOXKIEHUS U MHOT000pa3us KyJbTYpHBIX pacTeHUID,
«3aKOH TOMOJIOTMYECKHMX pSAJOB B HACJIEACTBEHHOW HW3MEHYMBOCTH», «METOIBI CENEKIUN»,
«OT1nanénnas rudpuan3anus», «KMyrarenes».

JlabopaTopnasi padora «/3ydueHne cOpPTOB KyJbTYypHBIX PAaCTEHMM M MOPOJ TOMAaIIHUX
KUBOTHBIX».

JlaboparopHasi padora «/3yueHrne METOZ0B CEJIEKIIUU PACTCHUII.

IIpakTuyeckas padora «IIpuBHuBKa pacTeHUII».

Ikcekypeust «OCHOBHBIE METOABI M JIOCTHIKEHUS CEJIEKIIMM PACTEHMM M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (DepMy, COPTOUCIBITATENbHbIM y4acTOK, B TEIIMYHOE
XO035ICTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BUOTeXHOJI0rMs U CHHTETHYECKAasi O0MO0JI0TUA

OOBeKThl, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAHEBBIE KYJIbTYpHI,
MUKpPOOPTraHU3MbI, HX XapaKTepUCTUKa. TpaauluoHHas OHOTEXHOJIOTUS: XJieOomeuyeHue,



NOJIy4YeHHE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAETHE. Mukpoduonorndeckuit cunte3. OOBEKTHI
MHUKpOOHOIOrn4YeckuX TexHonoruii. [Ipon3BoacTBo Geska, aMMHOKUCIIOT U BUTAMUHOB.

CozlaHue  TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABICHHOIO  W3MEHEHUS W
KOHCTPYMPOBAHHUS T€HOMOB C LIEJIbIO ITOJIyYE€HUsl OPIaHU3MOB U UX KOMIIOHEHTOB, COACPIKAIINX
HE BCTPEYAIOIINECs B MPUPOJIe ONOCUHTETUYECKHE TYTH.

Knerounas muxeHepus. MeTonbl KyJIbTypbl KJIETOK M TKAHEW PAaCTCHUM M KUBOTHBIX.
Kpunobanku. Comaruueckass ruOpuanzanusi U coMaTudeckuii smOpuoreHes. lcmonb3oBaHue
raluIOuIoB B CEINEKUUU pacTeHuil. [lonyuenue MOHOKIOHaNbHuIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NONUKIOHANLHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIJIOJOTBOPEHHE.
PexkoHCTpyKIMsl AWLIEKIETOK W KIOHMPOBAaHME JKUBOTHBIX. MeTOA TpaHCIUIAHTALUUHU sSAEp
KJIETOK. Texnonozuu 0300poeienus, KyibmMusupo8anus U MUKPOKIOHANLHOZO PAZMHONICEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAs U T'eHHas MHXKeHepus. VICKyCCTBEHHBIN CUHTE3 I'€Ha U KOHCTPYHMPOBAaHHUE
pexkomOuHanTHbIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHXKEHUS W TEPCIICKTHUBBI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEMbl TEHHOU
WHXCHEPUU.

Menumuackue onorexnonorun. [loctrenomHuas mudposas menunuHa. [TIP-muaraocTuka.
MeTtab010MHBIN aHaIU3, FEHOLIEHTPUUECKUI aHaIN3 TPOTeOMa YeJIOBEeKa JIJIsl OLIEHKH COCTOSIHUSA
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KJIeTOK. TapretHass Tepanus paka. 3D-
OuonH)xeHepusi A pa3paOOTKM  (PyHIaMEHTAJIbHBIX OCHOB MEIMIMHCKHX TEXHOJOIHH,
CO37aHUSI KOMIUIEKCHBIX TKaHEW COYETaHHEM TEXHOJOIMM TpEXMEPHOro OHONPUHTUHrA U
ckaddosauHra Ui pelieHns 3aJad NepCOHAIN3UPOBAHHON MEIUIIHBI.

CoznlaHue BEKTOPHBIX BAaKLUMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
Bo30yauteneit OPBU, ycranoBiieHHe MOJIEKYJISpPHBIX MeXaHu3MoB (yHkiuoHupoBanus PHK-
CoJIeprKalliX BUPYCOB, BBI3BIBAIOIINX 0CO0O0 ONacHbIe 3a00JI€BaHUs YEIOBEKA U )KUBOTHBIX.

JleMoHCTpan U

Tabmuipl u cxembl:  «/crnonb3oBaHME  MHUKPOOPIaHM3MOB B IPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxeHepusn», «I eHHas HHKEHEPUsI».

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnyeckas padora «lloayyeHne MOITOYHOKHUCIBIX TPOLYKTOBY.

IKekypeust «buoTexHoIorus — BaKHeIas Npou3BOIUTENbHASI CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJCTBO).

11 KUIIACC

Tema 1. 3apo:xaenne 1 pasBUTHE IBOJIONMOHHBIX NPeACTaBJICHUH B 0M010rHI

OpomtonmonHas Teopust Y. Jlapeuna. [Ipeanockuiku BO3HUKHOBEHUS JapBUHMU3MA. JKU3HB
U Hay4Has nestenbHocTh Y. [lapBuHa.

JBukyme cunel 9Bodronuu  BuAoB mo Y. JlapBuHy (BbICOKass WHTEHCHUBHOCTH
pPasMHOKEHHS OpPraHU3MOB, HACIIEACTBEHHAas HM3MEHYMBOCTh, OOppba 3a CyllecTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIA OTOOD).

Odopmiienne cunteTndeckoit Teopun 3somonuu (CTI). HeliTpanbHast TeopHs BOIIOLUH.
CoBpemeHHas IBOJIIOIMOHHAs Ouosorus. 3HaYe€HUE SBOJIOIMOHHON Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAYyYHOW KapTHUHBI MUDA.

JleMoOHCTpaL UK

[Hoptpersr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosbe, Y.
Hapsun, C. C. Yerepukos, U. U. IlImaneraysen, k. Xonneiin, J. K. benses.

Tabmuupl n cxembl: «Cucrema xuBoi npupoas! (mo K. Jlunuero)», «JlecTHHIA KUBBIX
cymectB (mo Jlamapky)», «Mexanu3m ¢GOpMHPOBAHUS TPUCIIOCOONEHUNH y pacTeHUd u
*KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapupyra nyremectsus Y. lapsuna», «Haxonku Y.
HapBuna», «Dopmbel O00ppOBI 3a cymiecTBoBaHue», «llopoasr rTomyGei», «MuoroobOpasue



KyJIbTYpPHBIX (hopM KamycTh», «[1oposbl JOMAIIHUX KUBOTHBIX», «Cxema 00pa30BaHUS HOBBIX
BunoB (mo Y. JlapBuHy)», «Cxema COOTHOIICHHS ABMXKYIIUX CHJI IBOJIONUN», «OCHOBHBIE
II0JIO’KEHUSI CUHTETUUYECKOM TEOPUN IBOJIIOLIUNY.

Tema 2. MUKpO3BOJIIOIHSA U €€ Pe3yJibTaThl

[Tonmymsiuust Kak 3JeMEHTapHas eAuHuLa 3BoolMU. COBpEMEHHBIE METOJbl OLEHKU
TEeHETUYECKOT0 pa3Ho00pa3us U CTPYKTYphI nomysisiuil. U3Menenue reHooH/1a MOMyIISIUY KaK
AJIEMEHTAapHOE HBOJIIOLIMOHHOE sBJIEHUE. 3aKOH IeHeThueckoro pasHoBecus Jx. Xapau, B.
Baiiabepra.

OnemeHTapHble (HAKTOPHI (IBMDKYIIHME CHJIBI) HBOJIONMHM. MyTallMOHHBIA TpoIecc.
KombOunaruBHass u3mMeHUnMBOCTh. [lpeii) reHoB — ciyyaiiHble HEHamnpaBlieHHbIE W3MEHEHUS
qacToT ayuienedl B momynsnusx. DddexkT ocHoBarens. IDggexm OYmulLiouH020 20pablUKA.
CHudicenue 2eHemuyecko20 pasHoooOpasus: npuduHvl u cieocmsus. Illposenenue s¢hghexma
Opetiha 2enos 6 Oonvwux u manvlx nonyaayusx. Mwurpanun. V30mauus TOMYISIAN:
reorpaduueckas (mpocTpaHCcTBEHHAs ), OMoIorudeckas (penpoayKTUBHAs).

EcrectBennblii 0oTOOp — HampaBistomuid ¢aktop sBomonnd. DopMbel eCTECTBEHHOTO
oTOopa: IBWXKYIIUH, CTaOWIM3UPYIOUINH, paspbiBaromuii (au3pyntuBHbIi). [lonoBoit ot6op.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO MTOBECHUS )KUBOTHBIX.

[Tprcnoco0aeHHOCT, OpraHU3MOB KakK pe3ylbTaT MHUKPOIBOIIONWU. BO3HHKHOBEHUHE
npucnoco0iaeHnii y opranu3zmMoB. Apomopdo3ssl u ununoagantanuu. [IpuMepsr nprcnocooaeHmi
y opraHusmoB: Mopdonoruueckue, GU3NOIOTHYECKUE, OWOXHMUYECKUE, TOBEICHUECKHUE.
OTHOCHUTEIBHOCTD IPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOpazoBaHHe Kak pe3ylbTaT MHKPOIBOJIOLIHU.
Wzomsiust — kimoueBoil  akTop BUooOpazoBanus. Ilyrh u crocoObl BUI000pa3oBaHUS:
ajonarpuueckoe (reorpaduueckoe), CHUMMOATPUYECKOE (IKOJIOTUYECKOE), «MTHOBEHHOE)
(monumonan3anuus, rudpuanzanus). JJIuTerIbHOCTh SBOIIOIIMOHHBIX IPOIECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTUYECKOTO pa3HO0Opa3usl.

Ponp  osBomtonmoHHON OuonoruM B pa3pabOTKE HayyHbIX METOJIOB COXPAHEHHUS
6unopazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS IMapa3sHUTOB U MX X03s5ieB. MexXaHU3MbI
(bopMHUPOBaHUS YCTOMYMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI C HEl.

JleMoHCTpanun

[Toptpetsr: C. C. YerBepukos, J. Maiip.

Tabnuupl u cxembl: «MyTalMOHHAs U3MEHUNUBOCTbY, «[lonmysaIOHHas CTPYKTypa BUAA»,
«Cxema mposiBleHUs 3akoHa Xapau—BaitnOepra», «JIBuKyline CHIBI  SBOJIOLHUNY,
«OKOJOTHYEeCKash H30JALMs MONYSIIMKA ceBaHCKOM ¢openny, «l'eorpaduueckass H30IALUSA
JMCTBEHHMIIBI CUOMPCKOM M JTMCTBEHHMIIBI JaypcKoit», «[lomynasiuoHHble BOIHBI YUCIEHHOCTU
XMIIHUKOB U XKepTB», «Cxema JeHCcTBUA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYILICCTBOBAHUEY, «MHpycTpuanbHbIA MEJIaHU3MY, «Kussie HCKOIIa€MBIEY,
«IlokpOBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOKpacka KUBOTHBIX»,
«®Du3nonoruueckue agantauuny, «I[IpucrnocodbIeHHOCTh OPraHU3MOB U €€ OTHOCHUTEIbHOCTbHY,
«Kputepun Buna», «Bugsl-aBoitHuku», «CTpykTypa BuIa B mnpupone», «CrocoObl
BUJ000pazoBanus», «l'eorpapuyeckoe BHUI00Opa3oBaHME TpEX  BUIOB  JIAHABIIICH,
«DKOJIOTHUECKOe BMJI000pa3oBaHMe BHMJOB CHHUID, «llomuruiouasl pacteHuit», «KamycTHo-
peneyHblid THOPHUIY.

Ob6opynoBanue: repdapuy pacTeHUH, KOJUIEKIIMM HACEKOMBIX, dydena NTHIl U 3Bepel C
IpUMepaMu pa3iMyYHbIX MPUCIOCOOJIEHUH, Yydesa NTHUIl M 3Beped pa3HbIX BUIOB, Tepbapuu
pacTeHuii OJIM3KUX BUIOB, 00pPa30BaBIIMXCS PAa3IMUYHBIMU CIIOCOOAMHU.

Jladoparopnasi padora «BrIsBieHHE H3MEHUYNBOCTH y 0CO0€H OHOTO BUIA.

JlaGopaTtopnas pabora «lIpucrnocobneHust OpraHu3MOB W HUX OTHOCHTEJbHas
11EeJIECO00PA3HOCTH Y.

JlaGopaTopHnas pa6ora «CpaBHEHHE BHIOB 110 MOP(OIIOTUIECKOMY KPHUTEPHION.

Tema 3. Makpo3Bosouusi U eé pe3yabTaThl



MeTtobl u3yueHuss MakpodsBostolMy. [laneonTonornyeckue MeToabl U3y4E€HUS SBOJIOLHH.
ITepexonnbie GopMbl U PUIIOTEHETUYECKHE PSIJIbI OPIAHU3MOB.

Buoreorpadpuyeckne ™meronsl uszydeHus ospomonud. CpaBHenue ¢uopbl U (payHbI
MaTEepHKOB U OCTpOoBOB. bruoreorpapuyeckue obnactu 3emiau. BUabl-3HIEMUKU U PETUKTHI.

OMOPHOJIOTHYECKUE U CPaBHUTEIBHO-MOP(]OIOTHYECKHEe METObl M3YyYCHHS HBOJIOIHH.
I'eHeTMYeCKHME MEXAHU3MBI 3BOJIOLUU OHTOTCHE3a U IOSIBICHHS JBOJIIOLMOHHBIX HOBILECTB.
["'oMosiornyHble ¥ aHAJIOIMUYHbIE OpraHbl. PyauMeHTapHble Opranbl U aTaBU3Mbl. MoeKysspHO-
reHeTU4ecKue, OMOXMMUYECKMEe M  MaTeMaTU4eCKHe METOJbl  M3YyYeHMsI  HBOJIOLMH.
['omonoruynsie reHsl. COBpEMEHHBIE METOABI IIOCTPOCHUS (PHIIOTEHETUYECKHX JIEPEBHEB.

XPOMOCOMHBIE MyTallui U SBOJIIOLIMS TEHOMOB.

OO0mue 3akoHOMepHOCTH (TpaBwWia) dBOMOUMU. [lpunyun  cmeHvl  QYHKYULL.
HeobGpaTumocTs 3BosoLuH. AfnantuBHas paauanus. HepaBHOMEpHOCTb TEMIIOB 3BOIIOLMH.

JleMoOHCTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

Tabmuiel U cxeMbl: «DWIOTCeHETUISCKUH PSJT JIOIMIATN», «APXECONTEPUKCY, «3BEPO3YyOBIC
auepsl», «Cterouedans», «Punnodure», «CeMeHHble MAanoOpOTHUKNY, «buoreorpapuueckue
30HBI 3emun», «Jlpelid koHTHHEHTOBY», «Penmukrh», «HawanmpHble CcTaguu 3MOPHOHATBHOTO
pa3sBUTHs  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTMYHBIE  OPraHbD»,
«PynumeHTB», «ATaBH3MBI», «XpOMOCOMHBIE HAOOpBHI YEIOBEKAa W IIUMITaH3e», «[ JIaBHBIE
HaIpaBJICHUs 3BOTIOLUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIFOLIUN.

O6opynoBaHue: KOJJICKIMH, TepOapuu, MYISDKH HMCKOMAeMbBIX OCTAaTKOB OpPTraHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYIMMEHTapHbIX OpraHOB M aTaBU3MOB, KOJUICKLUU
HACEKOMBbIX.

Tema 4. IIpoucxoxaeHue U pa3BUTHE KU3HU Ha 3eMiie

Hayunble rumoTte3bl NpOMCXOXKAEHUS JKU3HU Ha 3emie. AOHMOreHe3 U IaHCIEepMHS.
JloHay4HBIE TPEICTABJIECHMSI O 3apOXKACHUU JKU3HM (KpealMoHM3M). ['Mmore3a MOCTOSIHHOTO
camo3apo>KJIeHus )KU3HU U e€ ornpoBep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. [Mactepa.
[TponcxosxaeHne Ku3HU U acTpoOUOIOTHSl.

OcHoBHbIE ATanbl HeoOpraHuueckoi »Bosonuu. [InanerapHas (reojsorudyeckas) 3BOJIOLHUS.
XuMHUecKasi 3BOJIONMS. AOHOreHHBIH CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPraHUYECKHX.
Oneir C. Mumnepa u I'. FOpu. OOpazoBanue mnoiaumepoB u3 MoHoMmepoB. KoarepsaTHast
runote3a A. M. Omapuna, rumore3a nepBuuHoro OyinboHa Jk. XomnzaelHa, reHeTndeckas
runoteza I'. Ménnepa. PubGosumbr (T. Yex) um rumoreza «vupa PHK» V. T'unbGepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHHUE NMPOTOKIIETKH.

Uctopus 3emnu u wmeroabl €€ wu3ydeHus. Vckomaemple OpraHMYECKHE OCTATKH.
['eoxpononorust u e€ Meroasl. OTHOcUTEnbHass M aOCOJIOTHAs  I€OXPOHOJOTHA.
['eoxpoHoOrMUecKast mKasa: 30Hbl, 3pbl, IEPUObI, FTTOXH.

HavaneHble sTansl opranuueckoil 3Bomtonuu. [losBieHne M 3BONIOLUSA NMEPBBIX KIETOK.
Opontonust Merabonu3zMa. Bo3HukHOBeHHe mepBbIXx sKocucTeM. CoBpeMeHHble MHKPOOHBIE
OMOIUIEHKM Kak aHajor mepBbIX Ha 3emse coodmiectB. Crpomaronutsl. Ilpokapuorsl u
9YKapUOTHI.

[TpoucxoxaeHue SykapuoT (CUMOMOTEHE3). DBONIOIHOHHOE MPOUCXOXKIACHHE BHUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOUYHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX TPy
MHOTOKJIETOYHBIX OpPTraHU3MOB.

OcHoBHBIE 3Tambl ABOJIOLMU BbICIIUX pacTeHui. OCHOBHBIE apoMop(o3bl PacTEHUU.
Boeixon pactenmit Ha cymy. [losBieHHe CHOpPOBBIX pacTeHMM M 3aBOEBAaHME HMH CYIIH.
Cemennble pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHHIA.

OcCHOBHBIE 3Tamnbl 3BOJNIONMU >KUBOTHOTO Mupa. OCHOBHBIE apoMOp(03bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. IlepBbie X0opaoBbIE
XKHUBOTHBIC. J)KU3Hb B BOJIe. DBOJIONUS MO3BOHOUHBIX. [Iporcxoxnenne ampuOuii U penTHIIHiA.



[TpoucxoxaeHne MICKOMUTAIUX Hu NTUI. [lpuHnun kmrodeBoro apomopdos3a. OcBoeHue
0eCr03BOHOYHBIMH 1 TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xxu3nu Ha 3emiie Mo 3paM U Mepuoaam: apxeu, mpoTepo30i, Maaeo30il, ME3030H,
KaiiHOo30#. OOmiasi xapakTepuCTHKa KJIMMara W reojiornyeckux mporeccoB. [losBienue u
pacuBeT XapakTepHBIX OPTaHU3MOB. YTJIe0Opa30BaHUE: €r0 YCJIOBUS W BIHMSHHME Ha Ta30BbIHA
cocTaB aTMOC(ephl.

MaccoBbie BBIMHpPAHUSI — SKOJOTUYECKHE KPU3UCHI mpouuioro. IIpuunHbl U ciaeacTBus
MacCOBBbIX BhIMHpaHH. COBPEMEHHBIN IKOJIOTHYECKUN KpHU3HUC, ero ocoOeHHocTu. [Ipobiema
COXpaHEeHHs OMopa3zHOoO00pasus Ha 3emie.

CoBpemeHHas cuctemMa opraHudeckoro mupa. [IpuHIUMNBI KjIaccu@UKaud OpraHu3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIBI OPTaHU3MOB.

JdemMoHcTpauMu

[Hoptpersr: @. Pean, JI. Cnannanuanu, JI. [Tacrep, Y. . Meunukos, A. Y. Onapun, J[x.
Xonpeiin, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumer n cxembl: «Cxema ombita @. Pemu», «Cxema omnbita JI. [TacTepa mo u3ydeHUIo
caMo3apoxJieHus ku3Hm», «Cxema ombita C. Mumepa, I'. FOpu», «3Ttanbl HeopraHnyeckou
sBoNIOIIMNY, «['eoxpoHonmornueckas mkanay, «HauanpHbie 3Tanbl OPraHUYECKOW SBOJIOLIHHY,
«Cxema oOpa3zoBaHusi JYKapuoT MyTéM cuMmOuoreHesa», «Cucrema >KUBOW MPUPOJBIY,
«Ctpoenue Bupyca», «Apomopho3sl pacTeHuil», «PuHHOOUTHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOIOKJIETOUHbIE BOJgOpociany, «Mxu», «llanoporHuku», «l'onoceMeHHbIe
pactenus», «Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTUA IKHUBOTHOTO MHPaAY,
«Apomopdo3sl  KUBOTHBIX», «lIpocteitmue», «Kumeuynomnonoctueie», «llnockue uepBu»,
«YneHuCcTOHOTHE, «PBIOBIY, «3eMHOBOJIHEICY, «IIpecmbikarommuecs», «lITunpm,
«Munekonuratroue», «Pa3Butue IKM3HM B apxeWckoll aspey», «Pa3BuTHe IKHU3HU B
MPOTEPO30MCKON 3pe», «Pa3BUTHME KU3HM B MNAICO30MCKOWM 3pe», «Pa3BUTHE XKU3HU B
ME€3030MCKON 3pe», «Pa3BuTue KU3HM B KailHO30ickoM spe», «CoBpeMeHHas cucTema
OpPraHUYECKOT0 MUPa».

O6opynoBanue: repOapuu pacTeHUH pPa3ITUYHBIX OTIENOB, KOJJIEKIHWHA HACEKOMBIX,
BJIQXKHBIE TIpenaparsl >KMBOTHBIX, PAKOBHUHBI MOJUTIOCKOB, KOJUICKIIUH HIJIOKOXKHX, CKEJIETHI
MO3BOHOYHBIX JKMBOTHBIX, 4yuyeja NTUI U 3BEpeH, KOJUIEKIMU OKAMEHEJIOCTEH, MOJIE3HBIX
MCKOITa€MBbIX, MYJISIKH OPTaHUYECKUX OCTAaTKOB OPTaHU3MOB.

Bupryaabnas JaboparopHasi padora «MonenupoBanue onbiToB Muepa—tOpu mno
M3Y4YEHUI0 a0MOTEHHOTO0 CHHTE3a OPraHUYECKUX COCTMHEHUN B IIEPBUYHOMN aTMoc(epe».

Jlaboparopnasi pabora «/3ydeHHe M ONUCAaHUE HCKOMAEMBIX OCTAaTKOB JIPEBHUX
OpPraHU3MOB.

IIpakTnueckass padora «lI3yueHne o0OCOOEHHOCTEW CTPOEHHUS PACTEHUH pa3HBIX
OTJIEJIOBY.

IIpakTuyeckas padora «/3yueHue 0COOEHHOCTEN CTPOCHUS TO3BOHOYHBIX JKUBOTHBIX).

Tema S. IIpoucxoxaeHue 4eja0BeKa — aHTPONOreHe3

Pa3znensl u 3aaun aHTpONOIOrUU. MeTO bl AHTPOMOJIOTUH.

CraHoBJIEHHE TIPEACTaBICHUI O MPOMCXOKICHUM YeJOBeKa. Pelnrno3Hble BO33pEHUS.
CoBpeMeHHbIE HAYYHbIE TEOPUH.

CxonctBo  yenoBeka € OKMBOTHBIMHM. (CHcTeMaTHUecKOoe TIOJOXKEHHE YeJIOBEeKa.
CBuzeTenbcTBa CXOJACTBa 4YENOBEKA C JKMBOTHBIMH: CpPaBHHUTEIHHO-MOp(domoruueckue,
IMOpHOTOTHYECKHE, (U3HOIOTO-OMOXUMUYECKHE, ToBeAeHUeckre. OTIuYus dYeloBeKa OT
JKUBOTHBIX. [IpsiMOX0K/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM NPHU3HAKOB. Pa3BUTHE TrOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuwxymme  cunbl  (pakTophl)  AHTPOMOTreHe3a:  OWOJIIOTUYECKHE,  COIHANIbHEIE.
CootHorieHre OMOJIOTMYECKUX M COLMANBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcCHOBHBIE CTaJIUN aHTpOIOreHe3a. PanHue yenoBekooOpa3Hble 00€3bsHBI (TPOKOHCYJIBI)
U paHHHE TOHTUbI — O0IIUE MPEIKH YeT0BEeKOOOPa3HbIX 00€3bsiH U JI0ei. ABCTPATIONUTEKN —



JBYHOTHE INpeaKH JiroAcu. UenoBek ymensld, NEepBble U3TOTOBJICHUs Opyauil Tpyaa. YUenosek
MPSIMOXOJISAIITMN M TIEPBBIA BBIXOJ JIIOAeH 3a mpenensl Adpuku. UenoBek rennenb0eprckuii —
00Nl MpeoK HeaHIEPTAIbCKOr0 YEIOBEKa U YEJIOBEKa pa3yMHOr0. YenoBek HeaHepTaibCKUi
KaK BHJ JIOJEH XOJOJHOTO KiIMMara. YemoBeK pa3yMHBIH COBPEMEHHOIO THUIA, JIEHHCOBCKUUI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenaenamMu Adpuku. [laneoreneTika u najieoreHOMHUKa.

DBOJIOIUS COBPEMEHHOTO uesioBeka. EcTecTBeHHBIN OTOOp B MOMYJSLUSAX 4YelIOBEKa.
MyTanoHHbIi npouecc U noauMopdusm. TlonyasroHHbIe BOIHBI, Apeiid) reHOB, MUTPALUs U
«a(dexT ocHOBaTENA» B MOMYISALIUAX COBPEMEHHOT'O YETIOBEKA.

Uenoseueckue packl. [lonarue o pace. bosbiime pacwl: eBponeougHas (eBpasuiickasi),
aBCTPAJIO-HErPOMIHAsA (PKBaTOpHAlIbHAs), MOHIOJIOMIHAsA (a3MaTCcKo-aMepHuKaHcKas). Bpems u
IyTH paccelieHus 4YesloBeKa 1o IulaHere. ExauHcTBO yenoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. IIpucrnocoOjaeHHOCT, uelnoBeKa K  pa3HbIM  yCIOBHUSM
OKpyKaromien cpensl. Biausaue reorpaduyeckoit cpeasl u nperida reHOB Ha MOP(HOJIOTHIO U
(bU3HONOTHIO YeIoBeKa.

MexaucuurniauHapable  MeToAbl B (usnueckor (OMOJOTMYECKOW) aHTPOIOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOIOJIOTUS M MAJCOAHTPONOJIOTHS  YEJIOBEUECKHX  MHOMYJISLUM.
buocouuanpHple  HcCciledOBaHMS ~— HPUPOAbI  yesloBeka.  VccimenoBaHue — KORBOJIOLMU
OHOJOTUYECKOT0 U COLMATBHOTO B YETIOBEKE.

JleMoOHCTpaL U

[Toptpetsr: Y. HapBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumer w  cxembl: «MeTOObl  aHTPOMOJIOTUMY», «[ OJIOBHOW MO3r  YEJIOBEKay,
«YenoBexkooOpa3Hble 00€3bsHBD, «CKeNeT 4elloBeKa M CKeNeT IIUMIaH3e», «PyauMeHThl u
aTaBU3MbI», «JIBIKyIIME CHJIBI aQHTPOIOreHe3a», «OJBOJIOLIUMOHHOE [JPEBO YEJIOBEKa,
«ABcTpasionutek», «HenoBek ymenblii», «HenoBek npaMoxoaauuiny, «JleHUCOBCKUM 4eI0BEK»
«Heanpepranbiup», «KpomanboHIb», «lIpeaku udenoBeka», «ITambl 3BOJIOLUU YEIOBEKa,
«Pacsp1 uenoBekay.

O6opynoBaHue: MyJISDKM OKaMEHEIO0CTeH, MPeMETOB MaTePHAIbHON KYJIbTYpbl MPEIKOB
yejoBeKa, penpoaykuuu (¢pororpaduu) KapTuH ¢ MHQOIOrHYeCKMMH U OHOIeHcKUMU
CIOXKETaMM MPOUCXOXKICHUSI YelloBeKa, poTorpaduu HaX0l0K MCKONAEMbIX OCTaTKOB YEJIOBEKA,
CKEJIET YEJIOBEKA, MOJIEb Yepela 4elOBEKa M 4Yepena IIMMIAaH3€, MOJENIb KHCTH YeJIOBEKa U
KHCTHU HIMMIIaH3€, MOJIETN TOPCa MPEIKOB YEJIOBEKA.

JlaGopaTtopnas pabora «/3yueHne o0cOOEHHOCTEH CTpPOEHMs CKeJeTa 4YeJOBeKa,
CBSI3aHHBIX C MIPSIMOXOKICHUEM.

IIpakTnyeckas padora «/3ydyeHne 3K0JOTNYECKUX aJaNTallUNA YETOBEKA».

Tema 6. OJxoJyiorusi — Hayka O B3aHMOOTHOLIEHHMAX OPraHU3MOB U
HA0PraHM3MEHHBIX CHCTEM € OKPY:KalolIeH cpeaou

3apoxaeHue U pasBuTtHe dKojoruu B Tpymax A. ['ymbGompara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaum skonoruu. CBsi3b
HKOJIOTHUH C IPYTUMHU HayKaMH.

Mertoap! skonoruu. IlosneBsie HaOMIOEHUS. DKCIEPUMEHTHI B 3KOJOTMU: HPUPOAHBIE U
naboparopHble. MogenupoBaHue B 3KOJOTUH. MOHUTOPUHT OKpY’KaIOLIEH CpeJibl: JIOKaIbHBIMN,
PETHOHABHBIN U TI100aIbHBIN.

3HaueHUe SKOJOTMYECKHX 3HAHUM IS 4YeloBeKa. DKOJIOIMYecKOe MHPOBO33pPEHHE Kak
OCHOBa CBs3€M uenoBeuecTBa € MNpupoAoid. DOopMHUpOBaHHE 3KOJOTUYECKOW KYIbTYpbl H
HKOJIOTMYECKOI rPaMOTHOCTH HACeJICHUSI.

JleMoHCTpanun

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. Cesepuios, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmumpl u cxembl: «Pa3zmensl skogorumn», «MeTonbl sKoaorun», «CxeMa MOHHTOpPUHTA
OKPY’KaIOILEH Cpebl».

JlaGoparopHas padora «/3yueHre MeTo10B SKOJIOTHUECKUX UCCIECTOBAHUINY.



Tema 7. OpranusmMsl U cpeaa OOMTAHUSA

Oxosiorudeckue  (GakToppl W 3aKOHOMEpHOCTHM wux jeictBus. Kiraccudukamms
IKOJIOTHYECKUX  (paKTOpOB:  aOMOTHYECKHe, OWoTHYecKHe, aHTpomnoreHneie.  OOmue
3aKOHOMEPHOCTH JACHCTBUs dKoJorndeckux daktopos. [IpaBmno muaumyma (K. Ilnpenrens, 1O.
JInbux). TonepaHTHOCTh. DBPUOUOHTHBIC U CTEHOOMOHTHBIC OPraHU3MEI.

Aobuotndeckue (akTopbl. CBET Kak 3KoJOrHUeckuil dakrop. [eficTBUe pa3HBIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpraHU3Mbl. DKOJOTMYECKHE TIPYIIbl PACTEHUM M JKUBOTHBIX I10
OTHOLLIEHHUIO K cBeTy. CUrHanbHas pojib cBeTta. @oTonepuoinusm.

Temmeparypa Kak 5SKojJormueckuii gaxrtop. [leiictBue Temmeparypbl Ha OpraHH3MBI
[TolikniioTepMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxxnocts kak skonormueckuii ¢akrop. IlpucnocoOnenuss pacteHH K MOIAECPKAHUIO
BojHOro Oamanca. Knaccudukanus pacreHuid mo oTHouleHHIO K Boje. [Ipucnocobnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXUMA.

Cpenpl oOuTaHMsI OpPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, IMOYBEHHAs, TNTyOWHHAas
MOJNOYBEHHAs, BHYTpUOpPraHu3MeHHas. DU3MKO-XMMHUYECKHE OCOOEHHOCTH CpeJ OOMTaHus
oprauu3moB. [IpucnocobaeHus: OpraHu3MoB K KU3HU B Pa3HBIX cpeax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbl. CyTOYHbBIE U TOJUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBH JKU3HH.

XKuznennsie Gopmbel opranu3moB. [lonsarue o xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHui: JaepeBbsi, KYCTapHUKH, KYCTAPHUYKH, MHOTOJETHUE TpaBbl, OJIHOJETHHE TpPAaBhbl.
Kuznennole (GOpPMBI KUBOTHBIX: THAPOOMOHTHI, TEOOMOHTHI, a’dpOOMOHTHL. (OCOOCHHOCTH
CTpOEHHS U 00pa3a KU3HHU.

buotndeckne  Qaktopel. Buabl OHOTHYECKMX  B3aUMOJICHCTBUH:  KOHKYPCHIIHUS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomepamus, MyTyalu3M, KOMMEHCATH3M
(kBapTUpaHTCTBO, HaxJieOHMYecTBO). Herpoduueckue  B3auMonelcTBUS  (TONHMYECKUE,
dopuueckue, dabpuueckue). 3HaYeHHE OUMOTHYECKUX B3aUMOJCHCTBUN Ui CYIIECTBOBAHUS
OpraHu3MoOB B cpesie oouTanus. [IpuHINIT KOHKYPEHTHOTO UCKIIIOUEHUSI.

JleMoHCTpanuu

Tabmuipl 1 cxembl: «IKoJorudeckue (HakTopbl», «CBETOBOM CIEKTP)», «IKOJIOTHUECCKUE
TPYIIBI )KUBOTHBIX IO OTHOILLIEHUIO K CBETY», «TEMIOKPOBHBIE JKUBOTHBIEY, «XO0JIOJHOKPOBHBIE
KUBOTHbIE», «DPU3NOJIIOTMYECKUE aJanTalli XUBOTHBIX», «Cpeapl OOUTaHHS OpPraHu3MOBY,
«buonornyeckue puT™MbD», «OKu3HeHHbIE POPMBI pacTeHU», «Kn3HEeHHBIE (POPMBI JKUBOTHBIXY,
«2KocHuCcTeMa IUPOKOIUCTBEHHOIO Jieca», «IDKOCHUCTeMa XBOWHOro jecay», «llemn nutanus»,
«XumnnyectBo», «Ilapazutuzm», «KonkypeHuus», «Cumonosy, «KommeHncaauzmy».

OOGopynoBanue: repbapuM pPACTEHHH W >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIHSHHUIO
pasIMYHBIX  SKOJIOTMYECKUX  (aKTOpPOB, TIepOapuM  CBETONIOOMBBIX, TEHETOOMBBIX U
TEHEBBIHOCJIMBBIX PAaCTEHUI, CBETONIOOUBBIC, TEHEIIOOMBBIE W TEHEBBIHOCINBBIE KOMHATHbBIE
pacTteHus, repOapuul ¥ KOJUIEKLIUH TEIJIOMIOOMBBIX, 3UMOCTOMKHX, MOPO30yCTOWYMBBIX
pacTeHuid, uyuyeia NTUL U 3Beped, repOapuu pacTeHUN, OTHOCAIIUXCS K TUrpoduram,
KcepopuTaM, Me30(pHUTaM, KOMHATHBIE pPACTEHHs JAaHHBIX TPYMN, KOJUIEKUUH HKUBOTHBIX,
OoOWTaIONMX B pa3HbIX cpefax, repOapuM U KOJUIEKIIMM PACTEHUN U >KMBOTHBIX, 00JaJar0INX
YepTaMud TMPUCIOCOONIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, TepOapuu u
KOJUIEKIIMM PACTEHUM W JKUBOTHBIX Pa3JIMUYHBIX >KU3HEHHBIX (OPM, KOJUIEKIMH >KMBOTHBIX,
YYaCTBYIOUIMX B Pa3IMYHBIX OMOTHYECKUX B3aMMOJICHCTBHSIX.

JladopaTopnasi padora «BrisBieHe MPUCTIOCOOICHUM OPTaHU3MOB K BIIUSTHUIO CBETA.

JlaGopaTtopnass pabora «BblsiBiIeHHEe NPUCIOCOONIEHUN OPraHU3MOB K BIMSHUIO
TEMIEPATYPbI».

JlaGopaTtopnas padora «AHaroMHyeckHMe OCOOCHHOCTM PpACTeHUH U3 pa3HBIX MECT
oOUTaHUY.

Tema 8. Iko/10rusi BUAOB M NOMYJIALHI



DKONOTUYECKUE XapaKTePUCTUKH Momyisinun. [lomynsius kak OHoNornueckas CHcTeMa.
Pons HeomgHOpomHOCTH cpeapl, puznueckux OaphrepoB W OCOOCHHOCTEH OWOJIOTHH BHJIOB B
(bopMUPOBAHUU TPOCTPAHCTBEHHOU CTPYKTYPHI MoMmyJisiinii. OCHOBHBIE TIOKA3aTENIN TOIMYJISIIHHN:
YHUCIIEHHOCTb, IJIOTHOCTb, BO3pAacTHas W IOJOBas CTPYKTYpa, POXKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPAIIUS.

Dkojoruyeckas CTpykTypa nomynsuud. OneHKa YHCIEHHOCTH mnomyisinuu. [[uHamuka
MOMYJSIUMUA U €€ peryisiuusa. buotndeckuid moTeHuran nonyysiquu. MoaennpoBaHue TMHAMUKA
nomynsiiud. KpuBble pocTa 4uCIeHHOCTH momynsinuu. KpuBble BbDKMBaHMs. Peryssmus
YUCICHHOCTA TOMYISALIUNA: POJh (PAKTOPOB, 3aBUCSIIUX M HE 3aBUCANIMX OT IUIOTHOCTH.
DKoJiorudeckue crparerud BunoB (I- u K-crtparerun).

[Tonstue 00 »HKoNMOrMYecKoi Humie BUAa. Mecrooburanue. MHOroMepHas MOJAETb
skosornueckor Humm Jx.M. Xaruuncona. Pa3mepsl skonornyeckoi Humu. lloreHuunanbHas u
peann30BaHHAas HUILIU.

Bun xak cucrema momynsunuii. Apeansl BHAOB. Buabl M uX KU3HEHHBbIE CTpPATETHUU.
DKOJIOTUYECKUE IKBUBAJTICHTHI.

3aKOHOMEPHOCTH TIOBENEHUS UM MUTpallii >KUBOTHBIX. buolornyeckue WHBA3UU
Yy>KEPOJHBIX BUIOB.

JdeMoHcTpannn

IToptper: Ix. WM. XaTunHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHYECKUE XapaKTePUCTUKU MOonysuny, «lIpoctpancTBennas
CTPYKTypa mnonyiasauun», «Bo3pacTHpie mnupamMuibsl mOOMyisiuu», «CKOPOCTb 3aceieHUs
MOBEPXHOCTU 3eMIIM Pa3IMYHbIMH OpraHu3mMamuy», «Monenb skonoruyecko Humu Jx. U.
XaT4MHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKINN )KUBOTHBIX.

Jladoparopnas padora «IIpucnocoOieHust CeMsH paCTEHUN K PACCETICHUIOY.

Tema 9. JkoJ10rus cO001IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOuiectBa opranu3mMoB. buoneHo3 u ero ctpykrypa. CBsi3u MeXIy OpraHu3MamMH B
OuoreHose.

OxocuctemMa Kak OTKpeiTas cucrema (A. JIx. Tencnm). DyHKUHOHATBHBIE OJOKH
OpPraHU3MOB B JKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduueckue ypoBHHU.
Tpoduyeckue nenu u cetu. Abuornyeckue 00ku 3kocucteM. [10UBBI M WIIBI B 3KOCHUCTEMAX.
KpyroBoport BeliecTB v MOTOK SJHEPTUU B IKOCUCTEME.

OcCHOBHBIE TTOKa3aTEJIN YKOCUCTEMBI. buomacca u mpoayKIus. DKOJIOTHIECKUE TUPAMUIBI
qricen, OMoMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBHUHbIE U BTOPUYHBIE CYKIIECCUM M HX
NPUYMHBL. AHTpONOreHHbIE BO3JCHCTBUS Ha cykieccud. KiumakcHoe cooOuiecTso.
buopa3noobpasue 1 moIHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.

[TpuponHble 3KOCUCTEMBL. JKOCUCmeMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
Dkocucmemvl myHoOp, 1ecos, cmenetl, NyCmbiHb.

AHTpPOTIOTEHHBIE  DKOCHUCTEMBI. ATpodkocucTeMa. ArporieHo3. Pazmuums  wmexmy
AHTPOIOTE€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.

VYpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opojckas ¢iopa u dayHa.
CunaHTponM3anus ToOpoJCcKoi (ayHbl. buomornueckoe ©  XO3SHUCTBEHHOE 3HAUCHUE
arpo’KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aWMOJCWUCTBHUI  OpraHU3MOB B
sKkocucrteMax. Ponb kackadnoeo s¢ghghexkma u 6u008-30uhuxamopos (Kurouesvix 6udos) 6
@yHkyuonuposanuu  sxocucmem. llepeHOC HHEPrUM U  BEHIECTB MEXAY CMEXKHBIMU
AOKOCHUCTEMaMH. Y CTOMYHMBOCTh OPraHU3MOB, TMOMYJISUUA H SKOCUCTEM B  YCJIOBHUAX
€CTECTBEHHBIX U aHTPONOT€HHBIX BO3AEHCTBUM.



Mexanusmbl  8030elicmeus  3aepA3HEHUll  PA3HBIX MUNOE HA  CYOOP2AHUSMEHHOM,
OpP2AHUBMEHHOM, NONYJAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHO8bl IKOIOSULECKO20
HOPMUPOBAHUS AHMPONOSEHHO20 6030eucmeusi. MeTo0I0rus MOHUTOPUHIA €CTECTBEHHBIX U
AHTPONOTEHHBIX 3KOCUCTEM.

JleMoOHCTpaLuu

[Toptpet: A. Ix. Tencnu.

Tabmuupl u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCHCTEMA HMIMPOKOIUCTBEHHOTO JIecay,
«JKocucTeMa XBOWHOTO Jecay, «DyHKIMOHAIbHBIE TPYMNIbl OPraHU3MOB B HKOCHCTEME,
«KpyroBopor BemectB B 9KocucreMe», «llenmn mnwuraHus (macTOMINHAA, JETPUTHAS)Y,
«OKosornyecKas mupaMua yucen», «IKoJorudyeckas nupamuaa 6uomMaccel», « IKoJorudecKas
nupampaa sHeprum», «OO0pazoBanue Oonota», «llepBuynas cykueccus», «BoccraHoBieHue
Jeca mociie moxapa», «IKocUcTema 03epa», «ArpoueHos», «KpyroBopoT BeIIECTB M TOTOK
SHEPTUU B arporieHose», «[Ipumepsr ypoboskocucTem».

Ob6opynoBanue: repOapuu pacTeHUM, KOJUICKIMM HACEKOMBIX, uyuesia MTHUI[ U 3BEpeu,
repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTCHUH, aKBApUYM KaK MOJIENb IKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOo03KOCUCTEMBD.

Jladoparopnasi padora «/3yueHnue pa3HOOOpa3usi MEJIIKMX TOUYBCHHBIX YWICHHUCTOHOTHX B
pa3HBIX IKOCHCTEMAX).

IKCKypeusi «IKCKypcHs B THIMYHBIN OnoreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JIYyT, 03€p0, O0JI0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha M0JIE WM B TEIUIMYHOE XO35HCTBO)».

Tema 10. buocdepa — riodanbHas IKocHUCTEMA

buocdepa — obmemnanerapHas 000jg0Yka 3eMJIH, T/Ie CYIIECTBYET WM CYIIECTBOBaJa
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepnaackoro o
o6uocdepe. O6mactu 6mocheps! u e€ cocras. JKupoe BeniecTBo Onocheps! u ero GyHKINH.

3aKOHOMEPHOCTH cylecTBoBaHus 6nocgepbl. OcobeHHOCTH OHOochephl Kak I100aIbHON
sKocucTeMbl. J[MHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BeuiecTB U
OMOreoXMMHUYECKHE UKIBI (Yriiepoa, a3oTa). PUTMHUUHOCTS sBIeHU# B Onocdepe.

3oHanbHOCTh OuOCchepsl. [lonarue o Guome. OCHOBHBIE OMOMBI CYILIU: TYyH/Ipa, XBOIHbBIE
Jeca, CMEUIaHHbIE U IIMPOKOJIMCTBEHHBIE JIECA, CTENH, CaBaHHbI, IIyCTBIHYU, TPOIIUYECKHUE JIECA,
BBICOKOTOphsi. KiMmar, pacTuTeNnbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIH.

CrpykTypa ¥ (QYHKUUS O>KUBBIX CHCTEM, OLEHKAa HX PECypCHOro TMOTEHLHala |
O6rochepHbIX QYHKITHH.

JleMoHCTpanun

[Toptpetsr: B. U. Bepnaackuii, 3. 3rocc.

Tabmuupl u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot a3ora B npupone», «Kpyrosopot
yriaepojaa B npupojae», «Kpyrosopot kucinopona B npupone», «KpyroBopot Boabl B IPUPOJIEN,
«OcHoBHbIe OuMOMBI cymmny», «Knumarnyeckue mosca 3emnm», «Tynapay», «Taiiray,
«C™memannbii  secy, «llIupokomucTBennbiit sec», «Ctemb», «CaBanHa», «llycThiHY,
«Tponmyeckuii mecy.

OGopynoBanue: repoapuul paCTEHU pa3HBIX OMOMOB, KOJUICKITUHU YKUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYyKawIIas cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX TpUYHHBL Bo3jaeiicTBue demoBeka Ha Owocdepy.
3arpsi3HeHue BO3IyIIHOW cpenapl. OxpaHa Bo3Ayxa. 3arpsi3HEeHHME BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pa3zpymenue noussl. OXpaHa MOYBEHHBIX PeCYpCOB. MI3MeHeHNe Kinnmara.

AHTpOIIOTEHHOE  BO3ICHCTBME Ha pPACTUTENBbHBIA M JKMBOTHBIM wmup. OxpaHa
pPacTUTEIBHOTO U )KMUBOTHOTO MHpa. OCHOBHBIE MPUHIIMIIBI OXPaHbl MPUPoAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupojnsie Tepputopun (OOIIT). borannyeckue caabl U 300J0THYECKUE
MapKH.

OcHOBHBIE IPUHIIUIIBI YCTOMYMBOIO Pa3BUTHUS YEJIOBEUYECTBA U MPUPOABbI. PanmoHansHOE
MPUPOJONIONB30BAHNE M COXpaHEHHE OHMOJOTHYecKOoro paszHooOpazust 3emum. OOmue



3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BEpOSITHbIE OCIEACTBHS.

Pa3BuTHE METOJOB MOHHTOPHHTa pPAa3BUTHUS OMACHBIX TEXHOTEHHBIX IPOIIECCOB.
Cucmemmuvie uccredosanusi nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonozuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugaroujue 00CMyn K UHDOpMAYUU NO COCMOAHUIO OMOENbHLIX U008 U
akocucmem. OCHOBbL IKOpeadbUIUMayuy IKoCUcmem u cnoco6o6 6opbobl ¢ GUONOBPEIHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemMHbIX IKOCUCTHEM.

JleMoOHCTpan U

Tabmuuplr u  cxembl: «3arpsi3HeHue arMmocdepbl», «3arps3HeHre Truapocheps»,
«3arpsisHeHne  1ouBbl», «llapHukoBbIl 3 dexT», «Ocobo oxpaHseMble MPUPOTHBIC
TeppuTopun», «Mojaenu yrnpasisieMoro Mupay.

Oo6opynoBanue: Qororpadguu oxpaHSEMBIX PACTCHHH W >KUBOTHBIX KpacHoil KHHUTH
Poccuiickoit denepainuu, KpacHoil KHUTH peruoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
BNOJIOI'MA HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBiuBaeT TPeOOBaHHUS K pe3ysbTaTaM OCBOCHHUS OOYyYarOIIUMHCS
pOTpaMM CPeAHEro o0IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U TIPEIMETHEIE.

B cTpykType JTUYHOCTHBIX pe3yJabTaTOB OCBOEHUS IPOrpaMMbl 110 OMOJIOIMU BBIIEICHbBI
CIICAYIOIIME  COCTAaBJIAIOIINE: OCO3HAHHE OOY4YaIOIMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJCHTHYHOCTU — TOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOSTEIBHOCTH M CaMOOIPENEICHHUIO,
Hanuuyue momueéayuu K OOydeHUIO OWOJIOTHH, yeleHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXJIeHUI JIMYHOCTH HAa OCHOBE KJIKOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAJAULUN Pa3BUTUSA
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYYAIOMIMXCSl PYKOBOJCTBOBATHCS B
CBOCH  JEATEIBHOCTH  LI€EHHOCTHO-CMBICIIOBBIMM ~ YCTaHOBKAMH, IIPUCYIIUMH  CHCTEME
OHoJOru4Yeckoro  oOpa3oOBaHMsS, Haauuue NPABOCO3HAHUS ~ SKOJIOTMUECKON  KYJIbTYpBI,
cnocobnocmu cmagumy LENHU U CTPOUTH KU3HEHHBIE IIJIaHBbI.

JInuHOCTHBIE PE3yabTaThl OCBOCHUS MPOrpamMMbl 110 OMOJIOTMM JIOCTUTAIOTCSA B €IUHCTBE
y4eOHOI W BOCHUTATENbHOMN JESITEIbHOCTH B COOTBETCTBUM C TPAJULMOHHBIMU POCCHUHCKUMU
COLIMOKYJIbTYPHBIMH, UICTOPUUECKUMU U J1yXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, IPUHATHIMHU B
oOmiecTBe MpaBWJIaMH M HOPMAaMU MOBEIEHHMS M CIOCOOCTBYIOT IPOLECCAM CaMOIIO3HAHMA,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, Pa3BUTHsI BHYTPEHHEW MO3UIMH JIMYHOCTH, ATPUOTHU3MA U
YBa)XXCHUsI K 3aKOHY M IIPaBOIIOPSIKY, YEJIOBEKY TPyJda U CTApIIEMY IIOKOJEHHUIO, B3aUMHOIO
YBaXEHUs, OEpEe)KHOro  OTHOIIEHHUS K  KyJIbTypHOMY  HAacClE€OUI0 U TpaJuLUiM
MHOTOHAllMOHAJIBHOTO Hapona Poccuiickoit @enepanuu, IPpUPOAE U OKPYKAIOIIEH Cpele.

JIMYHOCTHBIE PE3yNabTaThl OCBOSHHS YU4€OHOTO mpenMeTa «bronorusy» MOMmKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYHYaIOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHONW BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIUOHHBIM IIEHHOCTSAM POCCHICKOro oOIecTBa,
paclIMpeHne >KM3HEHHOIO ONBbITa M OIbITA ACSITEIBHOCTH B IIPOLECCE peaTn3alMi OCHOBHBIX
HaIpPaBJICHUI BOCIIUTATENBHOM A€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

C(OPMHUPOBAHHOCTh  TPAXJAHCKOM TMO3MLMU oOyyaromierocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUHCKOI0 OOIIECTBa;

OCO3HAaHME CBOMX KOHCTUTYIIMOHHBIX NpaB M OO0S3aHHOCTEH, YBa)KEHUE 3aKOHA U
IIPABOIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH NEsATEIbHOCTH NPU CO3JaHUU YUeOHBIX MPOEKTOB,
pelieHny yueOHbIX U M03HABATENbHbBIX 3a/1a4, BHIITOJIHEHUN OMOJIOTHYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTh  OTNpENeNATh COOCTBEHHYIO IIO3MLHMIO IO OTHOUICHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE  YYUTBIBaTh B  CBOUX JECUCTBUSAX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIEH ¢ pa3HBIMU yO€XJICHUSIMH, KYJIbTYPHBIMHU LIEHHOCTSIMU U COLIMAIbHBIM
MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBINOJHEHHUS Y4eOHBIX,
MIO3HABATENIbHBIX M HCCIEHOBATENbCKUX 3aJa4, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHMIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COAECPIKAHMUS,;

TOTOBHOCTb K TYMaHUTapHON U BOJOHTEPCKOM NEATENBHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTh POCCUICKOM IpaXk1aHCKOM MICHTUYHOCTH, MATPUOTU3MA, YBAKEHHS K
CBOEMY HApoOAy, 4yBCTBa OTBETCTBEHHOCTH Iiepe]] PonnHOMN, ropmocty 3a CBOM Kpail, CBOIO
Ponuny, cBOM SA3BIK U KYJIBTYPY, IPOLIIOE U HACTOSAIIEE MHOTOHALMOHAIBHOIO Hapoaa Poccuu;



[IEHHOCTHOE OTHOIICHHE K TPUPOJHOMY HACIEAHI0 W TaMATHUKAM TMPUPOIBI,
nocTxkeHusIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUICKUX YUYEHBIX B CTAHOBJICHHE U Pa3BUTHE
OHMOJI0TUH, TOHUMAaHK 3HaYeHUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHast yoexxIEHHOCTh, TOTOBHOCTb K CIIY’KE€HHUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIECHHOCTEN POCCUICKOr0 HApOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEJICHHUS;

CIIOCOOHOCTH OLIEHHUBATh CUTYaIMI0 U MPUHUMATh OCO3HAHHBIC PEILICHUS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUUBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUSA [IECHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATULIUSIMH HAPOJOB
Poccumn;

4) 3cTeTMYECKOr0 BOCTIMTAHUS:

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAsl ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHU;

MOHMMAaHKE YMOLIMOHAILHOTO BO3CHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTb K CaMOBBIP@KEHHIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMJICHUE MPOSBIATH
KayecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
IMOLMOHAIBLHOTO 0JIArONoJIy4usi:

MOHMMaHKE U peau3aiys 3J10poBoro u 0e3omacHoro odpasa *Ku3HH (30pOBOE MUTAHHUE,
COONIOZICHHE TUTUEHHYECKUX TMPaBWJI M HOPM, COATaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perynsipHasi (u3udecKas aKTHUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3HUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHUMAaHWE IIEHHOCTH TIpaBWUJ WHIAWBUIYAJBHOTO M KOJUIEKTUBHOTO ©0€30macHOro
MOBEJCHUS B CUTYalUsIX, YTPOXKAIOIIUX 3OPOBbIO U JKU3HU JIOACH;

OCO3HAHUE TOCJEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS AJKOTOJS,
HApKOTHUKOB, KYPEHHUS);

6) Tpya0BOr0 BOCIMTAHUS:

TOTOBHOCTD K TPYAY, OCO3HAaHKE IIEHHOCTH MacTepCTBa, TPYA0TO0HE;

TOTOBHOCTb K aKTUBHOM JESATEIHLHOCTH TEXHOJIOTHYECKON M COIUATLHOM HAIPABICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMHPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH  TaKyHO
NeSTeTbHOCTB;

UMHTEpEC K pa3nuyHbiM chepam mpodeccHOHATBLHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccuu u peaaTnu30BbIBaTh COOCTBEHHBIE )KH3HECHHBIE TUTAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHMIO U CaMOOOpPA30BAaHUIO HA MPOTSHKEHUH Bcel
KH3HU;

7) 3K0JIOTMYEeCKOr0 BOCTIUTAHUA:

9KOJIOTHYECKH 11e1ec000pa3HOe OTHOIIEHHE K MPUPOJIe KaK HCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYILLIECTBOBAHMS;

MOBBIIICHHE YPOBHS SKOJOTUYECKOW KYJIBTYPBI: NMPUOOPETCHHUE OTBITa TUTAHHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKaIOLIEH Cpeibl;

OCO3HaHUeE I1100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U MMyTel X peleHus;

CIIOCOOHOCTH UCTOB30BaTh MPUOOpPETaeMbIe MPU U3YYCHUH OUOJIOTUU 3HAHUS U YMEHUS
MpU peIIeHWH TPOoOJIeM, CBSI3aHHBIX C PaAllMOHAIBHBIM IMPUPOIONOJIb30BaHUEM (COOIIOIEHNE
MpaBWJI TIOBEJEHUSI B MPHUPOJE, HAMPABICHHBIX HAa COXPAaHEHHWE PABHOBECHS B IKOCHCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);



AKTUBHOE HEIPUITHE NCUCTBUM, MPUHOCAIIMX BpEH OKPYKAKOLIEH HPUPOIHOW Cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE KOJIOTMYECKHE MOCIEACTBHS MPEANPUHUMAEMbIX
JIEHCTBUM U NIPENOTBPALLATD UX;

HaJIMYUE Pa3BUTOrO HKOJOTMYECKOTO MBIIUIEHUS, JKOJOTHYECKOM KYJBTYphI, OIBITa
JIEeATEIbHOCTH  JKOJOTMYECKOM HAIpPAaBICHHOCTH, YMEHMS pPYKOBOJICTBOBATHCS HMHM B
[IO3HABATEJIBHOM, KOMMYHUKATHUBHOM M COLMAJIBHOM IPAKTHUKE, IOTOBHOCTUM K YYacCTHIO B
IIPAKTUYECKON JEATEIbHOCTH dKOJIOTHYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3sBUTHSI HAyKl M OOLIECTBEHHOW IPAaKTUKH, OCHOBAaHHOIO Ha JUalore KyjbTyp,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MIOJIUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE S3BIKOBOM M YNTATEIICKON KYJIBTYPBI KaK CPEICTBA B3aUMOICHCTBUSA
MEXy JIFOJIbMU U TIO3HAHUSI MUPA;

NOHUMaHue cneuu(uky OHONOrMHM Kak HayKH, OCO3HaHMs €€ poyid B (OPMHPOBAHUU
PALMOHATILHOTO HAyYHOT'O MBILUIEHHUS, CO3/IaHUHU LIEJIOCTHOTO MPEACTABICHUS 00 OKPYKaIoIeM
MHUpe KaKk O €IUHCTBE IPUPOAbI, YelOBeKa U oOOIIecTBAa, B IO3HAHUM MPUPOAHBIX
3aKOHOMEPHOCTEH U pelIeHnH Npo0eM COXpaHEeHUsI IPUPOIHOTO PaBHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTHMHU JUIsl COBPEMEHHON LMBUIM3ALMU: 00eCHeueHUs
HOBOT'O YpPOBHSI Pa3BUTHS MEIULUHBI, CO3AAHUE NEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
pelaTh pecypcHble MpoOIeMbl pa3BUTHsI YeJIOBEUECTBA, IIOUCKA IYTEH BBIX0/a U3 TI00abHBIX
HKOJIOTMUYECKUX NPOOJIEM U OoOecreueHus nepexoaa K yCTONYMBOMY Pa3BUTHUIO, PAllUOHATILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYCHUU OMOIOTWYECKUX 3HAHWH B LEJSIX MOBBIICHHUS OOIIeH
KYJBTYpBl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOM 4acTH (YyHKIHOHAJIbHON
IPaMOTHOCTH 00y4Jarouuxcs, GopMupyeMoit pu U3y4eHUH ONOIIOTHH;

NIOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJy4aeMmble 3HaHUSA s aHalu3a M OOBSCHEHUS SIBICHUU
OKPY’KAIOIIero MHpa M MNPOMCXOJAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHUS Ui pelIeHUs
npo0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHWE IIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH OCYHIECTBIATH IPOCKTHYIO H
HCCIIEIOBATEIBCKYIO ACSITEIbHOCTh HHAUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTHh K HENPEPHIBHOMY O00pa30BaHUI0 M CaMo0Opa3oBaHHIO, K
AKTUBHOMY TIIOJIyYE€HUIO HOBBIX 3HAaHMH 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
NOTPEOHOCTSMHU.

METAINPEAMETHBIE PE3YJIbTATDHI

MetanpeameTHble pe3ysbTaThl OCBOEHUSI ydeOHoro mnpeamera «buoiorus» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHPOBO33PEHHUS OOYYAIOIIMXCS  MEKIUCHUIUITMHAPHBIE
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U cnenu(uKy METOA0B MMO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBJIEHUE, TPOLECC, CUCTEMa, HAy4YHBbIM (akT, MPHUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCClefloBaHue, HaONI0/eHNe, U3MEpEeHHe, HKCIEPUMEHT U JIpyTue); YHHBEpCalbHbIe
yueOHble JeiCcTBUS (TO3HaBaTeIbHbIe, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00ECIeUNBAOIINE
¢dopmupoBaHre (YHKIMOHAIHLHONM T'PAMOTHOCTH M COLMAIbHON KOMIIETEHIIMU OOYy4aroIIuxcs;
CIIOCOOHOCTh oOyuaromuxcst HCI0JIb30BaTh OCBOEHHbIE MEXIUCLUUIUITMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJlbHble y4eOHBbIE JEHCTBHS B IIO3HABATEILHOM U
COLMAJIBHOM MPAKTHUKE.



B pesynprare wn3ydeHuss OMONIOTMM Ha YPOBHE CpeAHEro oomiero oOpa3oBaHusA Yy
obyyvaromierocss OynyT cpopMHUpPOBaHBI MMO3HABATEIbHBIC YHHBEPCAIbHBIC yUeOHBIC ICHCTBUSA,
KOMMYHHUKATHBHBIC YHUBEpCAJIbHbIC Y4E€OHBIC JEHCTBHUS, PETYIATUBHBIE YHUBEPCAIbHBIE
y4eOHbIC JICHCTBUS, COBMECTHAS ICATEILHOCTb.

MertamnpeaMeTHbIE pe3ysIbTaThl OCBOCHHS MPOTPaMMBbl CpeIHEro oO0Iero oOpa3oBaHUs
JIOJDKHBI OTPaXKaTh:

OBgilajieHHe YHUBEPCAJBHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH €l CTBUSIMU:

1) 6a3oBbIe JJOrHYECKHeE AeHCTBHS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMPOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHMM 3HAHUU MPHUEMBI JIOTUYECKOTO MBIIUICHHUS (aHAIN3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKAIMU, OOOOIICHHS), PACKphIBaTh CMBICT OHOJOTHYECKHX
MOHSITHI (BBIIESATH HX XapaKTEPHbIC MPU3HAKH, YCTAHABIUBATE CBSI3U C IPYTUMU TIOHATUSIMU );

ONpEeNeNATh WENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHUH HX JIOCTHUKCHUS,
COOTHOCHTB PE3yJIbTaThl ACITCILHOCTHU C TIOCTABICHHBIMU IICIISIMU;

UCIIOJIB30BaTh OWOJIOTHYECKUE TOHSITUS JJIS OOBsCHCHHS (AKTOB W SIBICHHH KHBON
TIPUPOJIBI;

CTPOHUTH JIOTUYECKHE PACCYXICHUS (MHAYKTHBHbBIC, JICIyKTHBHBIC, II0 aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B PacCCMATPUBAEMBIX SBICHUSIX, (OPMYIUPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOILIECHUIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKE MPOTUBOPEYMU PAa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3padaThIBaTh IUIAH PEHICHUS MPOOJIEMBbI ¢ YUETOM aHAIHM3a UMCIONIUXCSl MAaTePUATbHBIX
1 HEMaTePUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YNIbTATOB IIENISAM,
OIICHUBATH PUCKH TOCIICICTBUN JACSITEILHOCTH;

KOOPJAMHHUPOBATh M BBINONHATH pabOTy B YCIOBHSIX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHE MTPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCIET0BATEIbLCKHE IEHCTBHSI:

BJIQ/IETh HABBIKAMH y4€OHO-MCCIIEIOBATENECKON U MPOEKTHOW AESITeNbHOCTH, HaBbIKAMU
paspemieHus mpooieM, CocOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOWUCKY METOJIOB
pelIeHus MPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

UCTIOJIB30BaTh PA3JIMYHBIC BHIBI ACATEIBHOCTH IO TIOJYYEHHIO HOBOTO 3HAHHS, €ro
MHTEPIIPETAINU, TTPEOOPa30BaHUI0 U MPUMEHEHHIO B YUEOHBIX CHUTYAIUSX, B TOM YHCIE TpU
CO3IaHUH YUCOHBIX M COI[HATBHBIX TPOSKTOB;

dbopMUpOBaTh HAYYHBIA THI MBIIJICHHS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSTHSIMHA W METOJIaMU;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3aJaud B 0OpA30BATENbHON NEATEIHHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBJISITh MPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJlM3MpOBaTh 3ajady, BBIABUTATh
TUTOTe3y €€ pelleHHs, HaXOIUTh apryMEHTHhI JUIS JIOKa3aTelIhCTBA CBOMX YTBEPIKJICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TIOJNYYCHHBIE B XOJE pENICHHS 3aJadd  Pe3yJabTaThl, KPUTHYCCKH
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

JTaBaTh OIEHKY HOBBIM CUTYAITUsIM, OIIEHUBAThH IPUOOPETEHHBIH OITBIT;,

OCYIIECTBIISITh IEJICHANIPABICHHBIN MOUCK TMEPEHOca CPEACTB U CIIOCOOOB JICHCTBUS B
poeCCHOHAIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHWS B  [O3HABATENBHYI0O U  MPAKTUYECKyl0  o0yiacTu
KH3HEEATCITLHOCTH;



yYMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTAaTh HOBBIE HJEH, MpeAjiaratb OpUTHHAJIbHbIE MOJAXOAbI U pEUICHHs, CTaBUTh
npoOJIeMbl U 33]]auu, TOMYCKAIOIINE aJIbTEPHATUBHBIC PELICHHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMUHBIX MCTOUYHUKAX HH(pOpMaAMH (TEKCTe y4eOHOro mocolwus,
HAYYHO-TIOMYJISIPHOM JUTEeparype, OMOJIOTHYECKUX CIIOBApAX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATM3UPOBaTh WH(POPMALMIO paA3IUYHBIX BUAOB U (GopM
MPEJICTaBICHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUNBOCTD;

dopMynHupoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI TMPH IOHCKE U O0TOOope
Ounonoruueckoi nHGOpMaIuu, HEOOXOAUMOM /7S BBIIIOJIHEHUS YUEOHbIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIB30BAHUA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHIH,
COBEpIICHCTBOBAThH KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3IUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (OpMY TPEACTABICHUS OHOIOTHYECKOM
uH(popMalnu (cxemsl, TpaduKH, JUarpaMmbl, TAOIHUIIbI, PUCYHKH U IPYTOe);

UCTIOJIB30BaTh HAYYHBIM S3bIK B KauecTBE CpEACTBAa IMpH paboTe C OHOIOTHYECKOMH
uH(popMaliel: NPUMEHITh XUMUYEeCKue, PU3NYECKue U MaTeMaTH4eCKHe 3HAaKU U CHMBOJIBI,
dbopMyiel, abOpeBUATypy, HOMCHKIATYpPY, HCIIONB30BaTh M MPEOOpPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATIISIIHOCTH;

BJIAJCTh HABBIKAMU PACIO3HABAHUS W 3alIMTHl WHpOpMaNuU, HHOOPMAITMOHHON
0e30MacHOCTH TUYHOCTH.

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHKAIIMHA BO BCceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WIH JUCKYCCUU TIO CYIIECTBY OOCYyXIaeMoil TeMbl (YMEHHUE 3aJaBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS IMIpe/UIaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECH U
COIJIACOBAHHOCTh MO3ULUHI IPYTUX YYaCTHUKOB JMAJIOra WM JUCKYCCHH);

pacrio3HaBaTh HeBepOATbHBIE CPEICTBA OOIICHHs, MOHMMATh 3HAYEHHUE COIHMAIBHBIX
3HAKOB, NPEANOCHUIOK BOZHUKHOBEHUSI KOHQIMKTHBIX CUTYallu, YMETh CMAT4aTh KOH(PIUKTHI U
BECTH MIEPETOBOPHI;

BJIAJIETh PA3IUYHBIMU CIIOCOOAMU OOILEHHUS M B3aMMOJEHCTBHSI, MOHUMATh HaMEPEHUs
NPYTUX JOACH, TMPOSIBISATh YBAXHUTEIHHOE OTHOIICHHWE K COOECeHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIH30BAHUEM S3BIKOBBIX
CpPEICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

NOHMMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaIbHON pabOThI IpU
pelieHny OMoJorn4ecKoi mpobsieMbl, 000CHOBBIBATH HEOOXOJUMOCTh IPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMOAEUCTBUS MPH PelICHUH y4eOHOM 3a1auu;

BBIOMPATh TEMATHKY M METOJbI COBMECTHBIX NEHCTBHU ¢ y4€TOM OOIMIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)/10T0 YJIeHa KOJUIEKTUBA,;

NPUHUMATh TIeJId COBMECTHOW JEATEIbHOCTH, OPTraHW30BHIBATH W KOOPIAMHHUPOBATH
JecTBUs MO €€ JOCTHXKEHHUIO: COCTaBNIATh IIaH JEHCTBUHM, pacnpeAensTh poOJid € y4ETOM
MHEHHUH Y4aCTHHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KAXJIOTO YYaCTHHKA KOMaHJIbl B OOLINI pe3yibTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeJUlaraTb HOBBIE IMPOEKTHI, OILEHWBATh WJEH C TO3MLUU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISATh MO3UTHBHOE CTPATETHUECKOE TIOBEJACHHWE B PA3IUYHBIX CHUTYaIMsX,
NPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUITHATHBHBIM.

OBJiaieHNe YHUBEPCAIbLHBIMH PeryIaTHBHBIMM 1€l CTBHSIMU:

1) camoopranu3amnusi:



HUCIIOIB30BATh OMOJOTHYECKUE 3HAHUS JJIA  BBIABJICHUSA HpO6HeM U UX PpCHICHUA B
)KU3HCHHBIX M YYCOHBIX CHTYAIIHAX;

BLI6I/IpaTB Ha OCHOBE OMOJIOTMYECKHUX 3HAHMI LEJICBBIC U CMBICJIIOBBIC YCTAHOBKH B CBOHMX
JEUCTBUSIX M MOCTYIKaX I10 OTHOLICHHIO K JKUBOH MPUPOJIE, CBOEMY 37I0POBBIO M 3I0POBBIO
OKPYKAIOIIHX;

CaMOCTOSITENIbHO OCYLIECTBIISITh [MO3HABATEILHYIO JESATEIBHOCTh, BBIBISATH HPOOICMBI,
CTaBUTh W (OPMYyIUPOBATH COOCTBEHHBIC 3aJauyd B 00pa30BaTEIILHON JEATEIBHOCTH U
’KU3HCHHBIX CUTYaLUsIX;

CaMOCTOSITEJIFHO COCTaBIIATH IUIaH PELICHUs MPOOIEeMBbI ¢ Y4ETOM HMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTCHNUI;

JAaBaTb OICHKY HOBBIM CUTYyallUAM;

pacIIMpsTh paMKU Y4eOHOTo IpeMeTa Ha OCHOBE JIMYHBIX MIPEANOYTCHUI;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATH (HOPMUPOBAHHIO M TIPOSIBIICHUIO IMPOKOM SPYIUIIMH B PA3HBIX 00JIACTIAX
3HAHU, TOCTOSHHO MOBBIIIATH CBOM 00Pa30BaTENIbHBIN U KYJIbTYPHBINH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OIICHKY HOBBIM CHTYalHsIM, BHOCHUTb KOPPEKTHBBI B JIESATEIbHOCTh, OLCHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIAJICTh HABBIKAMHU [MO3HABATEIILHOM PE(ICKCUHN KaK OCO3HAHUS COBEPIIACMBIX JCHCTBHI
N MBICIIMTCIIbHBIX IMTPOLECCOB, UX PC3YJIbTATOB U OCHOBaHI/II;'I, HCII0JIBb30BATh HpI/IéMI)I pe(i)J'ICKCI/II/I
ISl OLICHKH CHTYalluH, BIOOpA BEPHOTO PEILICHUS;

YMCTb OLICHUBATb PUCKHU U CBOCBPECMCHHO NPUHUMATD PCUHICHUA 110 UX CHUKCHUIO,

HPUHAMATh MOTHBBI U apI'YMEHTHI APYTUX IPH QHAIU3E PE3YJIbTATOB NCATCILHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NpUHUMATh ce0sl, MOHUMast CBOM HEAOCTATKU U JOCTOMHCTBA;

[IPUHUMATh MOTHUBBI U apT'yMEHTBI IPYTUX [IPU aHAJIA3E PE3YIbTATOB IEATEIbHOCTH;

NpU3HaBaTh CBOE MPABO U MPABO JPYTUX Ha OMIMOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATH MU C MO3HMIIUHU JPYrOro YesIOBEKa.

HPEAMETHBIE PE3YJIbTATHI

[IpenMeTHbIe pe3ynabTaThl OCBOEHHS cojepkaHus ydeOHoro mpeamera «buomorus» Ha
yriyoJIEHHOM YPOBHE OPUEHTHPOBAHBI Ha o0ecriedeHre MpoPMIbHOT0 00y4eHHsT 00yUYaromuXCs
Oouonorun. OHM BKIIOYAIOT: crenuuyeckue Al OWONIOTUM HayudHble 3HAHUS, YMEHUS H
CrocoObl JEeMCTBUM MO OCBOECHHIO, MHTEPHpPETAalMd W MpeoOpa3oBaHUIO 3HAHUM, BUIbI
JESTENIbHOCTH O TOMYyYEHUIO HOBBIX 3HAHUI M HMX NMPUMEHEHHMIO B PA3WYHBIX YUEOHBIX, a
TaK)K€ B PEATbHBIX JKM3HEHHBIX CUTyanusx. [IpeamMeTHbIe pe3ynbTaThl MPeICTaBICHbI 10 ToaaM
U3y4YEHUSI.

[TpenMeTHBIC pe3ynbTaThl OCBOEHHUs YydeOHOro mpenmera «buonorus» B 10 kaacce
JIOJIKHBI OTpaXaTh:

c(hOopMUPOBAHHOCTH 3HAHUH O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(GbOpMUPOBAHUN E€CTECTBEHHO-HAYYHONW KapTHHBI MHpA, B IO3HAHWU 3aKOHOB MPUPOABI U
pEIIeHIH POOJIeM palMOHATBFHOTO TPUPOIOTIOIB30BaHUS, O BKJIAJIE POCCUMCKUX U 3apy0 eKHBIX
YUEHBIX B Pa3BUTUE OUOJIOTUU;

BIIQJICHUE CUCTEMOW OMOJOTHYECKUX 3HAHWM, KOTOpas BKIIOYAET: OCHOBOTIOJATAIOIINE
OMOJIOTUYECKHEe TEPMHUHBI U TIOHATUS (KU3Hb, KJIETKa, OpPraHW3M, MeTaboiHu3M, TOMeocTas,
CaMOPETYJISIIHS, CAMOBOCTIPOM3BECHUE, HACIEICTBEHHOCTh, N3MEHYMBOCTh, POCT U Pa3BUTHE),
Oouonornueckne Tteopun (kierounas Tteopuss T. IlIBamma, M. Illneiinena, P. Bupxosa,
XpoMoOcOMHasi Teopusi HaciencTBeHHoctu T. Moprana), yuenns (H. 1. BaBunoBa — o meHTpax
MHOT000pa3usl M MPOUCXOKIACHUS KYIbTYPHBIX PACTCHHIA), 3aKOHBI (€IMHOOOpa3usi TOTOMKOB
MIEPBOTO MMOKOJIEHUS, PACUIEIUICHUS], YUCTOTHI raMeT, HE3aBUCUMOTI0 HaclienoBanus I'. Mennens,



TOMOJIOTUYECKUX PSAJAOB B HaclencTBeHHOW wu3MmeHuuBoctu H. WM. BaBuiioBa), mpuHLMIBI
(KOMIIIEMEHTapHOCTH );

BJIaJICHE OCHOBHBIMH METOJIaMH HAYYHOTO TO3HAHUS, UCIOJIB3YEMBIX B OMOJOTHUYECKUX
HCCJIEIOBAHUSIX KUBBIX 00BEKTOB (OMHCAHNE, U3MEPEHUE, HAOI0IeHIE, SKCIIEPUMEHT);

YMEHME BBIACIATh CYLIECTBEHHbIE IIPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U 3YKAPHUOT,
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, B TOM uucCle OakTepui, rpuOOB, pacTeHUH,
JKUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PaCTEHUM, )KMBOTHBIX, YEJIOBEKA,
MIPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpraHU3Max pAacTeHHM, JKUBOTHBIX U
4eJI0BEKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIeCTB (METa00IM3M), IPEBPAILCHUST SHEPTHH,
Opo’keHUs, aBTOTPO(GHOro U reTepoTpoPHOro TUIIOB MUTAHHS, (HOTOCHHTE3a U XEMOCHUHTE3a,
MHUTO3a, MeH03a, TaMeTOreHe3a, SMOPHOTreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHSA, PA3MHOKEHHS,
WHAUBUAYAIILHOTO Ppa3BUTHs OpraHu3Ma (OHTOreHe3a), B3aWMOJCWCTBHUS T'€HOB, Ie€TEpO3HUca,
UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY OpPTaHOMJAMU KIETKH M UX (PYHKIHSIMH,
CTPOCHHEM KJIETOK Pa3HBIX TKaHEH M UX (QYHKIUSIMH, MKy OpraHaMy U CUCTEMaMH OpPTraHOB Y
pacTeHUid, >KMBOTHBIX M 4YellOBeKa M MX (YHKIHUSIMH, MEXKIYy CHCTEeMaMHU OPraHoB U HX
GyHKIMSAME, MEXKIy AdTallaMd OOMEHA BEIIECTB, ATAllaMH KIIETOYHOTO LHKJIA WU YKU3HEHHBIX
[UKIOB OPraHM3MOB, JTalaMd HMOPHUOHAILHOTO pA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTumnom u (hakropamu Cpeasl OOUTAHUS;

YMEHHE BBISBISITH OTIUYUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIE PACTCHHI,
YKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJOTUYECKYI0O TEPMUHOIOTHIO U
CUMBOJIMKY JJIsl I0KA3aTeJIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMAaTUUYECKHUX IPYIIIL;

YMEHHE pellaTh OUOJNIOTUYECKUE 3aJaud, BBISBISATh NPUYMHHO-CIECICTBEHHBIC CBS3U
MEXJy HCCIEAYyEeMbIMU OHOJOTMYECKUMH TIPOLECCAMU U SIBJICHUSMH, J€JIaTh BBIBOJABI U
IIPOTHO3bI HA OCHOBAHMH ITOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpaKTHUeCKHe paboThl, coOI0AaTh MpaBuia Mpu
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHME BBIIBUTaTh THUIOTE3bl, MPOBEPSITh HUX HSKCIEPUMEHTAJIbHBIMU CpEICTBAMH,
bopMynupys 1eNb UcCeI0BaHNs, aHATM3UPOBATh MOJYUYESHHBIE PE3Y/IbTaThl U JIJIaTh BHIBOJIBI;

YMEHUE Y4YacTBOBaTh B YYEOHO-HCCIEIOBATEIHCKON pabdoTe MO OMOJOTUM, DKOJIOTHH U
MeIUIUHe, MPOBOAUMON Ha 0a3ze HIKOJbHBIX HAyYHBIX OOIIECTB, M MYOJUYHO NPEACTaBIATH
MOJIy4YEHHBIE PE3YJbTaThl HA YYEHUUECKUX KOH(PEPEHIUSX;

yYMEHHUE OLIEHUBaThb J3TUYECKHE aCHEeKThl COBPEMEHHBIX HCCIIEOBaHUN B 001acTH
OMOJOTUM M MEOUIMHBI (KJIOHUPOBAaHUE, MCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
U3MEHEHHE TeHOMa M CO3/1aHNe TPAHCTEeHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIISATh OCO3HAHHBIN BBIOOP Oyaymiel mpopecCHOHAIBHON e TETHHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBL, OMOTEXHOJOTHH, BETEpUHAPUH, CEIBCKOTO X0341UCTBA, MUIIEBOM
MPOMBIIIIIEHHOCTH, YIIyOJIsTh IO3HABATEIbHBIH HHTEPEC, HAIMpPaBJICHHBI HAa OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH Mpodeccuu M MPOAOIDKEHHE OHOJOTHYECKOro o0pa3oBaHHs B
OpraHMu3aIMsaX CpeHEro NpodecCuoHaIBLHOTO U BhICIIEr0 00pa3oBaHUsl.

[IpenmerHble pe3ynabTaThl OCBOCHHUs yueOHoro mnpeamera «buonorus» B 11 Knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUNA O MeCTe M POJIM OMOJIOTUN B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOpMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IO3HAHUU 3aKOHOB
IOPUPOBl U PEIIEHUH HKOJOTHUECKUX MpOOJeM 4YeloBEYeCcTBa, a TAaKXKe B PEIIEHUH BOIPOCOB
paloHaIbHOIO MPHUPOJIONOIL30BaHUS, U B (HOPMHUPOBAHMH IIEHHOCTHOIO OTHOIICHUS K
npupoje, oOIIeCTBY, YEJIOBEKY, O BKJaJ€ POCCHMCKHX M 3apyOeXHBIX Y4YEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHUE BIAJIeTh CUCTEMOM OMOJIOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET ONMpPEIeSICHHUS U
MOHMMAHHUE CYIIHOCTH OCHOBOIOJAralouMx OHWOJIOTMYECKUX TEPMHUHOB W TOHATHH (BUA,



sKocucTema, Ouocdepa), Ouonmormueckue Teopun (dBoidronoHHass Tteopusi Y. JlapBuHa,
CHHTeTHYeCcKass Teopus sBojtonun), yuyeHus (A. H. CeseproBa — 0 MyTsAX M HampaBIICHUSX
spomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (TeHeTHYecKoro paBHoBecus Jx. Xapau
u B. BaiinGepra, 3aponpimeBoro cxoacrBa K. M. bopa), npasuna (Muaumyma lO. JInbuxa,
HKOJIOTUYECKOM MUPaMUIbI SHEPTHH ), TUIOTe3bI (Tunore3a «mupa PHK» V. I'nnbepra);

yYMEHUE BIAJETh OCHOBHBIMH METOJAaMHM HAy4yHOIO II03HAHMSA, HCIOJIb3YyeMbIMH B
OMOJIOTHYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCHUCTEM (OMHCaHUE, H3MEpEHHE,
HaOJr01eHNe, YKCIIEPUMEHT), CIIOCOOAMHU BBISBICHUS M OLIEHKU aHTPOINOIEHHBIX W3MEHEHHH B
IpUPOJIE;

YMEHHUE BBIACIATh CYLUIECTBEHHbIE NPU3HAKU: BHJOB, OMOIE€OLICHO30B, 3KOCUCTEM U
Oouocdeprl, CTaOMIM3UPYIOIIETO, MABIKYIIETO W pa3pbIBAIOIIETO €CTECTBEHHOTO OTOOpa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABHKYIIHUX CHJI SBOJIIOLIUU
Ha TeHO(OH]| MOIMYJISALUHN, TPUCTIOCOOICHHOCTH OPraHU3MOB K cpele OOMTaHMs, YepeOBaHUS
HalpaBJIEHUH 3BOJIIOLIMH, KPYTOBOPOTA BELIECTB U MIOTOKA SHEPIHU B IKOCUCTEMAX;

YMEHHE YCTAaHABIMBATh B3aUMOCBS3M MEXAY IMPOIECCAMU HBOJIOIUH, JBHKYIIUMHU
CHJIaMH aHTPOIIOr€HE3a, KOMIIOHEHTAaMH Pa3JInYHbIX HKOCHUCTEM U MPHUCIIOCOOJICHUSIMH K HUM
OpraHU3MOB;

YMEHUE BbISBIIATh OTJIUYUTENIbHBIE IPU3HAKH )KUBBIX CUCTEM, ITPUCIIOCOOJICHHOCTh BUJIOB
K cpere oOuTaHus, aOMOTUYECKHX M OMOTHYECKMX KOMIIOHEHTOB 3KOCHCTEM, B3aHMMOCBS3EH
OpPraHU3MOB B COOOIECTBAX, AaHTPOIMOI€HHBIX U3MEHEHHUH B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCIOJIh30BATh COOTBETCTBYIOIINE aAPTYMEHTHI, OMOJIIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JUIf JIOKa3aTeJIbCTBA POJICTBA OPraHU3MOB PpAa3HbIX CUCTEMATHMUYECKUX TPYIIL,
B3aMMOCBSI3M OPTraHU3MOB W CpeIbl OOMTAHWsS, CIMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHMsI MHOT0OOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAaHHS HPUPOABI U
YeJI0BEYECTBA;

yMEHHUE pelaTbh OWOJIOTMYECKHE 3a7ayM, BBIABIATH HPUYMHHO-CIEJICTBEHHBIE CBS3U
MEXIy HCCIEAYEeMbIMH OWOJIIOTUYECKUMH TIPOIIECCAMH W SIBJICHHSMH, JeJlaTh BBIBOIABI M
IPOTHO3bI HA OCHOBAHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpaKTHUeCKHe paboThl, coOI0AaTh MpaBuia MpU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PY/I0BaHUEM;

YMEHHUE BBIIBUTaTh THUIOTE3bI, TPOBEPATh HUX OSKCIEPUMEHTAIBFHBIMH CPEICTBAMH,
bopMynupys 1eNb UcCeI0BaHNs, aHATM3UPOBATh MOJYUYESHHBIE PE3Y/IbTaThl U JIENIaTh BHIBOJIBI;

YMEHHE Y4YacTBOBaTh B Y4EOHO-HMCCIIEOBATEIHCKON paboTe MO OMOJIOTHH, HKOJOTHU U
MeIUIUHe, MPOBOAMMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, U MYOJIMYHO MpPEJCTaBIATh
MIOJTy9YCHHBIE PE3YIIbTAThl HA YICHUYECKUX KOH(DEPEHIIHIX;

yYMEHHUE OIIEHMBATh THUIOTE3bl U TEOPUM O IPOUCXOKIACHUU JKU3HHU, 4YeJOBeKa U
YeJIOBEYECKMX pac, O MPUYMHAX, MOCIEACTBUSAX W CHOco0axX MpenoTBpAIIeHHs] TI00aTbHBIX
U3MEHEeHU# B buocdepe;

YMEHHE OCYLIECTBIIATh OCO3HAHHBIN BBIOOp OyAylIel mpodeccuoHaNnbHON 1eITeIbHOCTH B
o0mactd  OWOJOTMM, SKOJOTMH, IPHPOJIONONIB30BAHMS, MEIUIHUHBI, OHOTEXHOJOTHH,
TICHIXOJIOTHH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MUIIEBOW MPOMBIILICHHOCTH, YIIyOIIsATh
MIO3HABATENIbHBI WHTEpEC, HANpaBICHHBI Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH
npodeccun M MPOJODKEHHE OMOJIOrMYecKoro o0pa3oBaHMS B OpraHM3alUsIX CpPeTHEro
npo¢eCcCHOHAIBLHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

Ne HaumeHnoBaHue pa3aesioB U TeM KosunyecTBo 4acoB
n/n nporpaMmMsbl Bcero KonTpoabubie IIpakTuueckue
padoThbI padoThI

1 buonorus xkak Hayka 1

2 JKuBble cucTeMBl U UX U3YUEHHE 2

3 buonorus kinetku 2 0.5

4 XuUMHUUYECKask OpraHu3anus KIeTKU 10 1

S) Crpoenrne u GyHKIUHU KICTKU 8 2

5 OOMeH BellecTB U MpeBpalleHnue Y HEPTUH B 9 1
KJIETKE

7 HaCJIeIlCTBeH}faﬂ uHpOpManus U 9 05
peanuzanus e€ B KJIETKE

8 JKu3HEeHHBIN UK KIETKH 6 1

9 Ctpoenue u GyHKIIMH OPraHU3MOB 17 15

10 Pa3MHOXeHUE U pa3BUTHE OPTraHU3MOB 8 15

11 I'eHeTnka — Hayka O HACIIEJACTBEHHOCTH H 2 05
M3MEHYUBOCTH OpPTraHU3MOB

12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1

13 3aKOHOMEPHOCTU U3MEHUYHUBOCTH 6 1

14 ['enernka yenoBeka 3 0.5

15 Cenexuusi OpraHu3MoB 4 1

16 buoTtexHonorus U CHHTETUYECKasi OMOIOTHS 4

17 PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I1O 102 0 13

I[TPOTPAMME




11 KUIIACC

Ne HaumeHoBaHue pa3jiesioB U TeM KoaunuecTBO 4acoB
n/m nporpamMmmsl Bcero KoHTpoJbHbIe IIpakTHYeckue
padoThI padoThI

1 3aposkJeHNe U Pa3BUTHE IBOJIIOIMOHHBIX 4
MPEJICTABICHU B OMOJIOTUI

2 MuKpOo3BOIIOLHUS U €€ PE3YIIbTATHI 14 2

3 Makpo3BotonHus U €€ pe3ysbTaThl 6

4 [TpoucxoxaeHne U pa3BUTHE KU3HU Ha 15 15
3emuie

5 [IporcxoxaeHne YeI0BeKa — aHTPOIIOTCHE3 10 1
DKOJIOTHS — HayKa O B3aUMOOTHOIIIEHUSIX

6 OpPraHU3MOB M HaJIOPTaHU3MEHHBIX CUCTEM C 3 0.5
OKpY’Kalomen cpeaoi

7 Opranu3Mmel U cpeia OOUTaHus 9 1.5

8 DKOJIOTHS BUJIOB U TOIMYJISAIIUN 9 0.5

9 DKOJIOTHA CO00IIECTB. DKOJIOTUIECKHE 12 05
CUCTEMBbI

10 bruocdepa — rmobanpHas skocucTema 6

11 UenoBek U OKpyKaromas cpeaa 6

12 PesepBHOE Bpems 8

OBIIEE KOJIMYECTBO YACOB I1O 102 0 75

I[TPOTPAMME




INIOYPOYHOE IIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

buonorus kak KOMILIEKCHAs HayKa H"
KakK 9aCTb COBPEMEHHOI'O O6HICCTB3

Bcero

[

KoauuyecTBO 4acoB

KonTpoabHbie
padoThI

IpakTuyeckue
padoThbI

Oo6opyn
oBaHHUeE

JKuBEIe CHCTEMEI U UX CBOMCTBA

YpoBHeBas opraHusanus YKUBBIX
CUCTEM

Hcropus OTKPBITHSA U U3yYEHUS KIIETKU.
Knerounas teopust

Meroasl MOJIEKYJISPHOW M KIETOYHOH
owomornu.  IlpakTuyeckas  pabota
«M3yueHue METO/IOB KJIETOYHOU
OMoJIOTHH (xpomatorpadusi,
anekTpodopes, g depeHnnaIpHOe
uentpudyruponanue, [1L{P)»

0.5

TP

XUMUYECKHUH COCTaB KIIETKH

MuHepasbHbIe BeIIECTBA KICTKH, HX
Ouosorn4ecKas poJib

Oprannyeckrne BeIIeCTBa KIETKH —
OemnKu. JlaGoparopHas pabora
«OOHapyxeHHue O€JIKOB C TOMOIIbIO
KayeCTBEHHBIX PEaKIHiD»

0.5

TP

10

11

CaoiicTBa, kiaccudukanus U (QyHKIUUA
OeNKoB

Oprannyeckrne BeIIeCTBa KIETKH —
YTJIEBOJBI

Oprannyeckrne BeIIeCTBa KIETKH —
JIMTTUIBI

12

13

Hyxneunosbie xucnorel. [IHK n PHK.
JlabopaTtopHas pabora «MccrnemoBanue
HYKJIEMHOBBIX KHCIIOT, BBIJIEJIEHHBIX U3
KJIETOK Pa3JIMYHbIX OPTaHU3MOBY

Crpoenne u ¢ynkuuu ATO. [pyrue
Hykieosunrpudocdarsl (HTD)

0.5

TP

14

CexBeHHpOBaHUE JIHK. MeTtonanl
TEHOMUKHU, TPaHCKPUTITOMUKH,
MPOTEOMUKHU

15

MeToabl CTpYKTypHOI OHOJIOTUH

16

Tuner  knerok.  [Ipokapuornueckas
KJIETKA

17

CrpoeHne »YyKapHOTHYECKOM KIIETKH.
[Ipaktrueckass  pabora  «M3yueHue
CBOWCTB KJIETOYHOH MEMOpPaHbD»

0.5

TP




18

19

20

21
22

23

IToBepXHOCTHBIN anmnapar KIeTKU

OnHoMeMOpaHHBIE OPraHOU[bI KIIETKH.
[Ipaktuyeckas  pabora  «V3yueHue
JBYDKEHUS LIUTOILIA3MBI B
PaCTUTEIBHBIX KIETKAX»

HOHyaBTOHOMHbIe OpraHOUAbI KIICTKU:
MHUTOXOHIPUH, TUIACTHIBI.
JlaboparopHasi padora «MccnemoBanue
wiasMoju3a H  Jeria3Moiii3a B
PACTUTCIIBHBIX KIICTKAX»

HememOpaHHble opraHou/Ibl KJIETKU
Crpoenne u GyHKIUH siIpa

CpaBHuTenbHas XapaKkTepUCTUKA
KJIETOK  3ykapuoT.  JlaboparopHas
pabora «M3ydeHHe CTPOCHUS KIIETOK
Pa3IUYHBIX OPraHHU3MOBY

0.5

0.5

0.5

TP

TP

TP

24

AcCUMMIIALIMS ¥ TUCCUMUIIALINS — JIBE
CTOpPOHBI MeTabonu3Ma. Tumbl oOMeHa
BEILIECTB. JlaGopaTopHas pabora
«3yueHue KaTAIUTUYECKOU
aKTUBHOCTH (EpMEHTOB (Ha TpuUMepe
aMmIIa3bl WIK KaTaaas3bl)»

25

26

DepMEHTAaTUBHBIN  XapaKkTep peakuuin
KJICTOYHOT'O MeTaboan3Ma.
JlaGopatopHass  pabota  «l3yueHue
(hepMEeHTaTUBHOTO pacIlenaeHus
MIEPOKCHJIA BOJOPOAA B PACTUTEIBHBIX U
KUBOTHBIX KJIETKaX»

Benku-akTuBaTOphI " Oenxu-
UHTUOUTOPHI

0.5

TP

27

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

28

dorocunTe’

29

30

Xemocunte3. JlaGoparopHasi pabora
«CpaBHeHHe mpoIieccoB (POTOCHHTE3A U
XEMOCHHTE3a»

AHarpobHbIE OpTaHU3MBI. Bungr
Opoxenus. JlaboparopHas  pabota
«CpaBHEHHE TIPOIIECCOB OpOXKEHUS U
JBIXaHHSD»

0.5

31

32

33

AdpoOHBIE OpraHU3MBI. Oransl
SHEPTEeTUYECKOT0 OOMEHa

OHeprus  MeMOpaHHOrO  IpaJueHTa
npotoHoB. Cunte3 AT®: pabora
npoToHHON AT®-cuHTa3bI

Peakunu MaTpuyHOro CHHTE3a

34

TpaHnckpuniyss — MaTPUYHBIA CUHTE3
PHK




35 Tpancsiiust u e€ 3Tarnbl 1
36 KonupoBanue  amuHokucinor. Poib 1
pubocom B OMocuHTE3E Oenka
37 Opranuzanusi reHOMa y TPOKapuoT U 1
3yKapuoT
38 MonekynsipHbie MEXaHU3MBbI 1
HKCIPECCHH T'€HOB Y D YKapHOT
Bupycel — BHekJeTouHbIE (DOPMBI
39 KU3HK U OONMraTHbe  Mapa3HTHI. 1 05 TP
[Ipaktuyeckas  pabora  «Coznanue
MOJIETIH BUPYCa»
40 Bupycurie 336OJ16338.HI/I}I YeNoBeKa, 1
KUBOTHBIX, PACTCHUI
11 Hanorexnomoruu B  Ouonoruu U 1
MEIUIINHE
42 JKu3HeHHEBIN HUKI KIIETKHA 1
43 Matpuunsiii cunte3 JJHK 1
Xpomocomel. JlaGoparopHasi pabora
44 «3yueHne XpoMOCOM Ha TOTOBBIX 1 0.5
MUKpPOITpenapaTax»
45 Jlenenue KIETKH — MHUTO3 1
Turmbl KJIETOK. Kapuokunes 51
uutokuHe3.  JlabGopatopHas  pabota
46 «HabmrogeHne MuTO3a B KJISTKax 1 0.5
KOHYMKa KOpeIlKa Jiyka (Ha TOTOBBIX
MUKpOIIpenaparax)»
47 Perynsuus »kM3HEHHOTO IIUKJIA KIIETOK 1
48 OpranusM Kak eIMHOE LEN0e 1
49 Tkanu pacTeHun. JIaGoparopHas 1 05
pabora «3yueHune TkaHe pacTeHUN»
Tkanum  KMBOTHBIX W 4YeJOBEKa.
50 JlaGoparopHass  pabota  «l3yueHue 1 0.5
TKaHEH JKHBOTHBIX)
Oprassl. Cucremsl OpraHoB.
51 JlaGoparopnass  pabora  «l3yueHue 1 0.5
OPTaHOB IBETKOBOT'O PACTCHHSD
52 Omnopa Tena opraHu3mMoB 1
53 JIBM>KeHHE OpraHu3MOB 1
54 IIuTanue opraHu3MoB 1
55 [luTaHue TO3BOHOYHBIX  KHUBOTHBIX. 1
[TumeBapuTenbHas cucTeMa 4eloBeKa
56 JlpIXxaHue OpraHu3MOB 1
57 JlpIxaHue TO3BOHOYHBIX XHBOTHBIX H 1
YeJI0BEKa
58 TpaHCcOPT BEIIECTB y OPraHU3MOB 1




59

KpoBeHocHas cucrtemMa MO3BOHOYHBIX
KUBOTHBIX U YEJIOBEKa

60
61
62

63

Belaenenue y opranusmMoB
3amuTa y OpraHu3MoB
NMMyHHas cucTeMa 4enoBeKa

Paszgpaxxumocts u  peryisuus y
OpraHu3MOB

L

64

I'ymopanbHas perynsnus u
SHJOKpPUHHAS CHCTEMa >UBOTHBIX U
YelioBeKa

65
66
67

68

@DopMbl pa3MHOKEHUSI OPTraHU3MOB
[TonoBoe pazmMHOKEHUE
Meiio3

I'amerorenes. ObpazoBaHue U pa3BUTHE
NOJOBBIX  KieTok.  JlaGoparophas
paborta «M3ydeHHE CTPOCHUS IMOJIOBBIX
KJIETOK Ha TOTOBBIX MUKPOIpEnaparaxy

0.5

TP

69

70

WupuBuyanbHOE pa3BUTHE
OpPraHU3MOB — OHTOT'CHE3

3akjajgKka OpraHoB W TKaHed U3
3apO/IBIIIEBHIX JIUCTKOB

71

Poct  u  pa3BuTHME  KMBOTHBIX.
JlaGoparopHass pabota «BrbIsBICHME
MPU3HAKOB  CXOJCTBAa  3apoiblLIei
MIO3BOHOYHBIX KUBOTHBIX»

0.5

TP

72

73

Pa3smHOXeHME ¥ pa3BUTHE pPACTEHUM.
JlabopatopHas  pabora  «CTpoeHue
OpraHoB Pa3MHOXKEHUs BBICIIIUX
pacTeHuin»

I/ICTOpI/ISI CTAHOBJICHUA W  PaA3BUTHUA
I'CHCTUKH KaK HayKU

0.5

TP

74

75

OcHOBHbIE  TOHSTUS U  CHUMBOIIBI
reHetukn.  JlaGoparopHas  pabora
«Ipo3oduna kak 00BEKT TEHETUIECKIX
HCCIICIOBAHUI)

3aKOHOMEPHOCTH HACJIeIOBaHUS
MIPU3HAKOB. MonorubpuHoe
ckpemuBanue. [IpakTudeckas pabora
"N3yuenue pe3yIbTaToB
MOHOTHOpPUIHOTO  CKpEIIMBAHUA Y
apo3oduisr”

0.5

0.5

TP

TP

76

[MuTonormyeckue OCHOBBI
MOHOTHOPHUIHOTO CKPEIINBAHUS

7

Ananuzupyroiee CKpELIMBaHUE.
Henonnoe nomuHupoBanue

78

Jlurubpunoe CKpCIIMBaHHE.

0.5

TP




79
80
81

[Ipaktuyeckas  pabora  «V3yueHue
PE3yNIbTaToB IUTHOPUIHOTO
CKpEUIMBAaHUA Y APO30(UIBI»
[luronoruueckue OCHOBBI
JUTHOPUIHOTO CKPEIIUBAHHS
CuenseHHoe HaclleI0BaHUE IIPU3HAKOB
XpomocoMHast Teopus
HACJIeJCTBEHHOCTH

82

I'enetuka noina

83

I'enoTnn kax LOEJIIOCTHAas1 CUCTEMA

84

I'enernueckuii KOHTPOJIb Pa3BUTHA
paCTeHHﬁ, JKHNBOTHBIX M YCJIOBCKA

R RrRr P R R

85
86

87

3menunBOCTH MIPU3HAKOB. Bunanr
U3MEHYUBOCTHU

MonudukanronHas N3MEHIHBOCTh

BaprnanuvoHHBIA P M BapualMOHHAs
KpuBas. JlaGopaTopHas pabora
«HccnenoBanue 3aKOHOMEPHOCTEMN
MOIU(PUKAITIOHHOM U3MEHYHUBOCTH.
[ToctpoeHne BapuaMOHHOTO psiAa |
BapHalMOHHON KPUBOM)»

-

0.5

TP

88

89

I'enoTunuyeckas U3MCHYHNBOCTD.
KoMOunHaTHBHAs N3MEHYHUBOCTh

MyranmonHnas U3MEHYUBOCTD.
IIpaktnyeckas pabora «Myrauuu Yy
JPO30(UITHI (Ha TOTOBBIX
MHUKpOITpernaparax)»

0.5

TP

90

91

92

93

94

3aKOHOMEPHOCTH
npolecca.
SIMUT'€HOMUKA

MYyTaIlMOHHOTO
DnOUreHeTuKa u

I'eneruka 4yenoBeka. [IpakThueckas
pabora «CocraBneHHE U  aHaIH3
POIOCIOBHOM»

MeTtoabl METUIIMHCKON T€HETUKU

3HayeHne MEOUIIMHCKON TE€HETHUKH B
MpEIOTBPALLIEHU T u JICUEeHUU
reHEeTUYECKHUX 3a001€BaHNH YEI0BEKA

OcHOBHBIE TIOHSATHUS CEJIEKITUH.
JlaGoparopnass  pabota  «l3yueHue
COPTOB KYJbTYPHBIX PACTCHHU U TOPOJ
JOMAIIHUX KUBOTHBIX)

0.5

0.5

TP

TP

95

96

MeTtoas! CEJIEKIIMOHHOMN paboTHI.
JlaGoparopnast  pabota  «l3yueHue
METOIOB CEIIEKITUN PACTCHUII»

JIOCTHXKEHHST CENEeKIMU pPACTCHUH U
KHUBOTHBIX.  [IpakTuyeckas  pabota

0.5

TP




«IIpuBUBKa pacTeHHI»

Coxpanenue, U3yUYCHHE u

97 WCIOJIb30BaHUE TCeHETUYECKUX 1
pecypcoB
bruotexHonorus kKak Hayka M OTpacib

98 npousBojcTBa. [IpakTudeckas pabota 1 0.5 TP
«M3ydeHne 00bEKTOB OMOTEXHOJIOTHUI

99 OcHOBHBIE HaIpaBJICHUS 1
CUHTETHUYECKOH Onosioruu

100 = XpomocoMHas ¥ TeHHasi HH)KEHEepHUs 1

101 MenunuHCKHE OMOTEXHOJIOTHH 1

102  HroroBas KOHTpOJbHAs padboTa 1

OBILIEE KOJIMYECTBO YACOB I1O 102 135

[TPOT'PAMME




11 KIIACC

n/n

Tema ypoka

OBOJIIOLMOHHAA Teopus 4.
HapBuna

KoaunuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IpakTuyeckue
padoThbI

Oobopynos
aHue

JIBroKyniye cuisl 3BOJIIOLUN BUAOB
1o Y. /lapsuny

boprba 3a CYyILLIECTBOBAHHUE,
€CTECTBEHHbII M MCKYCCTBEHHBII
oTbop

dopmupoBaHUe CUHTETHUYECKON
TEOPHUH IBOJIOLINU

DTanbl BOJIONMOHHOTO MpoIlecca:
MHUKPO3BOIIOLUS u
MaKpOIBOJIFOLUS

[lonmymsiuuss —  2yIeMeHTapHas
€IMHULIA HBOJIIOIIUU

3aKOH TEHETHUYECKOr0 PaBHOBECHS
Hx. Xapmu, B. Baitu6Gepra.
JlaGopaTopHas pabora
«BbIsBIIeHHE  M3MEHYHMBOCTH Y
0co0el OJJHOTO BHJIa»

0.5

TP

DneMeHTapHbIe baxTopsI
9BOJIIOLIUH

10

O¢ddexr ocHoBarens.  DddexT
OYTBUTIOUHOTO TOPJIbIIIKA
Murpanuu. M3oai0mun nOMyIsIui:
reorpaduueckas, Ouonoruueckas

11

12
13

EcrecTBeHHbIi oT6op —
HaIpaBJISIOMUNA (PaKTOp IBOITIOIUN

[TosnoBoii oT60p

[IpucnocoOneHHOCT,  OpPraHU3MOB
KaKk pe3yJbTaT MHKPOIBOIIOIHH.
JlaGopatopHas paborta «l3yueHue
apoMopd030B M HANOATANITAANA Y
pacTeHH U )KUBOTHBIX»

0.5

TP

14

15

[Ipumepsr  mpucnocoOneHU  y
OpPraHuU3MOB:  MOP(OJIOTHYECKHE,
dbuznonornuecKue,

OMOXHUMHYECKHE, TOBEICHYECKUE.
JlaboparopHas pabota
«IIpucnocobsenuss OpraHu3MoOB U
ux OTHOCHTEIbHAs
11€JIECO00PA3ZHOCTHY

Bun, ero xpurepum u CTpyKTypa.
JlaGoparopHas pabota «CpaBHEeHHE

0.5

0.5

TP

TP



BUJOB 10  MOP(OIOTHYECKOMY
KPUTEPHIO»

16 | Crpyxrypa Buga

17 | BumooOpazoBaHWe KaK pe3yJabTaT
MHUKPOAIBOJIOIIH

18 Css3b MUKPO3BOJIIOLUU u
SMHUIEMHUOIIOTHH

19 | MakpoaBororusi.
[TaneonTosmornueckue METO/bI
U3yUYEHHSI SBOITIOLIUU

20  buoreorpaduueckue METO/IbI
U3y4YEHHSI SBOJIIOLIUU

21 | DmOpuomoruyeckue U
CPaBHUTEIBLHO-MOP(OJIOTHYECKHEC
METOIbI H3Y4YECHUS IBOJIOIHU

22 | MonexynsipHO-TeHETHIECKHE,
OMOXUMHUYECKHE u
MaTeMaTHYECKUE METOJIbI U3YICHUS
IBOJIIOIUH

23 | OOmme 3aKOHOMEPHOCTH
IBOJIIOIUH

24 | AnmantuBHas paauarusi.
HepaBnomepHOCTB TEMIIOB
IBOJIOIUH

25 | Hayunsle TUIIOTE3bI
IIPOUCXOXKICHUS KU3HU Ha 3emiie

26 | JloHay4yHble  TPEACTaBICHUS O
3apOXKIECHUH KU3HU

27 | OCHOBHBIE 3Talbl HEOPraHUYECKOU
HBOJIOIUH

28 | T'umote3bl 3apOKICHUS )KU3HU

29 Ucropuss 3emMnm U MeTOIbI €& TP
n3ydyenus. Jlabopatopnas pabora
«M3yuenune " OINMCaHNE 0.5
HCKOIIAaeMBIX  OCTaTKOB JPEBHUX
OpPTraHU3MOBY

30 HavanbpHble STambl OpPraHUYECKOM
IBOJTIOIUH

31  DBoromus SyKapuoT

32  OcHOBHBIE  JTambl  ABOJIOIHUH TP
pPacTUTENHLHOTO MUpa.
[Mpaktudeckas padorta «M3ydeHue 0.5
0COOEHHOCTEH CTPOEHUs! pacTeHUi
pa3HBIX OT/EIOBY»

33 | OcHOBHBIE  DJTambl  3BOJIOIUU

JKMBOTHOI'O MHpa




34

35

OBounonus KUBOTHBIX.
[Ipaktnueckass pabora «3yuyenue
0ocoOeHHOCTeH CTPOEHUs
MO3BOHOYHBIX JKUBOTHBIX)

PazButue xu3nu Ha 3emiie 1Mo 3pam
U TIeproiam

0.5

TP

36

37

MaccoBble BBIMUPaHUS —
9KOJIOTUYECKUE KPHU3HUChI
IPOILLIOTO

CoBpeMeHHbIN AKOJIOTUYECKUN
KPH3UC, €r0 0COOCHHOCTH

38

39

COBpCMeHHaﬂ cucrema
OpTraHu4€CKOro MmpouuIoro
OCHOBHBIC CHUCTCMAaTUYCCKUC
T'pYHIIbI OPTaHU3MOB

40

41

42

AHTpOHOJ’IOFI/ISI — HayKa (6]
YCIIOBCKE

Pazsutne IIPEACTABICHUI 0
IPOMCXOXKACHUH YeJIOBEKa

MecTto denoBeka B CHCTEME
OpPraHUYECKOTO MHpa.
Jlaboparopuass pabora «l3ydeHue
OCOOCHHOCTEH CTPOCHHS CKeleTa
YeJIoBEKa, CBSI3aHHBIX c
MPSIMOXOXKICHUEM »

0.5

TP

43

I[BI/DKYH_II/IG CHJIBI aHTPOIIOI'CHE3a

44

CooTHoOIIIEHHE OHOJIOTHYECKUX |
COIIMAJIBHBIX (akTopoB B
AHTPOIIOTEHE3e

45

OcHOBHBIE CTaJuu aHTPOIIOTCHE3a

46

[TaneoreneTnka U najeoreHOMHUKA

47

OBoronus COBPEMEHHOI0
YeJoBeKa

48

49

Yenoeueckue pachl.
[IpakTuueckas pabora «3ydenue
9KOJIOTUYECKUX ajanTayui
9YeJI0BEKa»

MexaucCuuIIMHapHbIE METOEI
AHTPOIIOJIOTUH

0.5

TP

50

3apO)K,Z[CHI/IC H Pa3BUTHUC 5KOJIOTHH

51

Mertoas! sxonorun. JlabopartopHas
paborta «3yuenne METO/IOB
HKOJIOTMUECKUX MCCIIEA0BAHUN»

0.5

TP

52

3HaYeHNE DHKOJIOTUYECKUX 3HAHUH
JUIS 4EJT0BEKa

53

Okonoruyeckue HakTopsl




54

Aobuotnyeckue aktopsl. CBEeT Kak
IKOJIOTHUYECKUN dakrop.
JlaGopaTopHas pabora
«Br1siBICHNE pUcrocoOIeHni
OPTraHU3MOB K BIIUSTHHIO CBETa»

0.5

TP

55

56

57
58
59
60
61

62

AOuoTudeckue (hakTOopHI.
Temmeparypa Kak 3KOJIOTHYECKUN
daktop. JlaGoparopHas pabota
«Br1siBICHNE MPUCTIOCOOTICHU
OpPraHu3MOB K BIIMSTHUIO
TEMIIEPATYPHI»

AOuoTudeckue (hakTOopHI.
BrnaxxHOCTP Kak IKOJOTHYECKUI
daktop. JlaGoparopHas pabota
«AHaTOMHYECKHUE 0COOEHHOCTH
pacTeHWid M3  pa3HBIX  MECT
oOuTaHUS»

Cpenpbl 0OuTaHUs OPraHU3MOB
buonornueckue puTMbl
XKuznennsie GopMbI OpraHU3MOB
buotnyeckue pakTopsl

3HaueHHE OHMOTHYECKUX
B3anUMOJICUCTBUHU s
CyILLIECTBOBaHUSl  OPraHU3MOB B
cpene oouTaHus

OKOJIOTUYECKHE  XapaKTEpUCTUKU
HOMYJISIUH

N R

0.5

0.5

TP

TP

63

OcHOBHBIC TTOKa3aTeIn MOMMyJIAIUN:
YHUCJIICHHOCTD, TIJIOTHOCTB,
BO3pacCTHAasd U I10JIOBasA CTPYKTYpa

64

OcHOBHBIE NTOKA3aTENN MOMYJISALUN:
pPOXXKIAEMOCTh,  MPHUPOCT,  TEMII
pocTa, CMEPTHOCTh, MUT ALK

65

66

67

DKooruueckas
TOTTYJISIITAH

CTPYKTYpa

JuHampuka nomyrmsmuu U €€
perymnsnus

KpuBble  pocTta  YHCIEHHOCTH
nonyssiuuy. Kpuble BBDKMBaHUS

68

69
70

DKonoruveckas HUIIA  BHJA.
JlaGopaTopHas pabota
«[Ipucnocobnenus CeMSH
pacTeHUH K pacCEICHUIO)

Bup xak cucrema nonyssinuid

3aKOHOMEPHOCTH  TOBEACHUA U
MUTPALNI )KUBOTHBIX

0.5

TP

71

Coo0ImecTBO ~ OpraHU3MOB ~ —




OHOLIEHO3

72  Dxocucrema KaK OTKpBITas
cucrTema

73  KpyroBopor Bemects W IOTOK
SHEPTUU B IKOCUCTEME

74 OcHOBHbIE [OKa3aTeNun
9KOCUCTEMBbI

75  DKOJOTrHYECKUE MUPAMUIBI

76 | Usmenenus COOOIIIECTB —
CYKIIECCHH

77 IlpuponHsie DKOCUCTEMBI.
DKOocHUCTEMBI  03ep U peK.
DKOCUCTEMBI MOPEI 1 OKEaHOB

78  TlpupomHbie SKOCHUCTEMBI.
DKOCHUCTEMBI TYHAP, JIECOB, CTENEH,
MyCTHIHB

79  AHTPONOTEHHBIE YKOCUCTEMBI

80 | Vpb6oskocucrtemsbl. [IpakTudeckas TP
pabora «/3yyenue u omnucaHue 0.5
ypOOIKOCUCTEMBI»

81 | 3akoHOoMepHOCTH  (DOPMHPOBAHUS
OCHOBHBIX B3aUMO/JICUCTBUI
OpPraHU3MOB B 9KOCHCTEMAaX

82 | MexaHu3Mmebl BO3IENCTBUSI
3arpsS3HEHUN pa3HBIX THIIOB Ha
CcyOOpraHu3MeHHOM,
OpPTaHW3MEHHOM, TOMYJISIHOHHOM
¥ DKOCHCTEMHOM YPOBHSX

83  buochepa — obOuemaHeTapHas
o0osiouka 3emiu

84 | Yuenme B. WU. Bepuaackoro o
ouocdepe

85  3akOHOMEpPHOCTH CYIIECTBOBAHHUS
O6uocdepsl

86  KpyroBopoTsl BEIIECTB u
OMOTCOXUMHUYCCKHE ITUKITBI

87  3oHanbHOCTH onocdepsr.
OcHOBHBIE OMOMBI CYIIN

88  VYcroitunBocTh 6Hocheps

89  Dxomnormueckue KpU3UCHI M UX
MIPUYMHBI

90 | BosgeticTBue yeJoBeKa Ha
ouochepy

91  AHTpOmOreHHOE BO3JCHCTBHE Ha
PACTUTENbHBIA U KUBOTHBIA MUP

92 | Oxpana npupojsl




93 | OcHOBHBIE TIPUHITATIBI
YCTOMYHBOTO pa3BuTUA 1
YeJIOBEYECTBA U ITPUPOJIBI

94 | PanmnoHanbHOE
MPHUPOJIOTIONH30BAHUE u 1
COXpaHCHHE OHOJIOrHYECKOTO
pazHooOpa3ust 3eMiu

95 | O0o0061meHue 1o TEME
«MHUKPO3BOIIOIHS u eé 1
PE3yJIbTAThD

96 | O0o0O6mmeHue 1o TEME
«Maxpo3BoJIOLHs u eé 1
PE3yJIbTAThD»

97 | O0o06mEeHue 1o TEME
«IIpoucxoxaeHne H  pa3BUTHE 1
JKA3HU Ha 3eMiie»

98  O0006meHnue 1o TEME
«IIpoucxoxxeHue  yenoBeka  — 1
AHTPOIIOTEHE3»

99  O0006menue Mo TeMe «IKOJIOTHUS —
Hayka O  B3aMMOOTHOILCHUSX 1
OpPraHH3MOBY

100  O6o6menue mo Teme «OpraHU3MBI 1
U cpejia OOUTaHMS»

101 OOoOmenue mo TemMe «IDKOIOTHUS 1
BUJIOB W TTOTTYJISITIAI

102  OG6o6menue mo teme «buochepa — 1
rio0abHas SKOCUCTEMA

OBHIEE KOJIMYECTBO YACOB I10 102 75

[NPOTPAMME




